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I[TOACHUTEJIbBHASA 3AITMCKA
O0mas xapakTepucTUKa y4e0HOr0 nmpeaMera
HoBbie Qenepanbubie rocygapcTBEHHbIE 00pa3oBaTelIbHbIE CTAHIIAPTHI HE

TONBKO TMPENNoJjararoT peanuzauvio KoHUenuuu 0yxoeHo-HpascmeeHHo2o

pazeumusa u eocnumanus cpaxcoanuna Poccuu, HO M TIOCTPOEHBI B TOJIHOM

COOTBETCTBHM C ITOM KOHIIENIMEeH. B Hell B kaduecTBe BaKHEWUIIHUX TpeOOBaHUMN

BbIJIBUTAETCS (DOPMUPOBAHKME Yy CTAPIIEKIACCHUKOB TOTOBHOCTH U CIIOCOOHOCTHU

BbIpaXaTh M OTCTAMBAaTh CBOIO IMO3UIMI0, KPUTHUYECKU OLICHUBATH COOCTBEHHBIC

HAMEPEHUsS, MBICTU W JCHCTBHUSA, CIIOCOOHOCTH COBEpIIATh CAMOCTOSTEIHHBIC

MOCTYIIKM Ha OCHOBE MOPAJIBHOTO BBIOOpA. DTH MOCTYNKUA W JCHCTBUS YEIOBEK

COBEpIIAET HA OCHOBE €CTECTBEHHOHAYYHON KOMIIETEHTHOCTH U TYMaHUCTHYECKUX

UJICaJOB B UX €JUHCTBE, TaK KaK MPUPOJA, OOIIECTBO M YETOBEK MPECTABISIOT

co00if LIEJTOCTHYIO B3aMMOCBSI3aHHYIO CUCTeMY. B gocTHKeHHH 3TUX TpeOOBaHUM

OOJBIIYIO POJIb UTPAET ecmecmeo3Hanue, KOTOpoe MPU3BaHO (GOPMUPOBATH Y

y4daiuxcs He pparMeHTapHoe, a eJIOCTHOE BOCIIPUSTUE OKPYKAIOIIETO MUPA.
Benenue Kypca ecTeCTBO3HaHUS B CTaplI€il IIKOJE JUKTYETCS CIEAYIOIIUMU

OOBEKTUBHBIMU MPUINHAMHU.

1. B obnactu B 00JlacTM €CTECTBEHHOHAy4YHOTO OOpa30oBaHUs Mpeiaraercs
aIbTEpHATHBA Ha BBHIOOP: WIM U3yYEHUE XUMUH, PU3UKU U OMOJIOTHMH HAa 0a30BOM
YPOBHE M3 pacuera | yac B HEAENIO, MJIM UHTETPUPOBAHHBIN KypC €CTECTBO3HAHUS
13 pacuera 3 yaca B Heneno. Kak U3BeCTHO, OJHOYACOBBIE KYPCHI IaBHO JTOKa3aIu
CBOIO HECOCTOSITEIBHOCTh U HEAP(HEKTUBHOCTD.

2. Ha BpIXOmE W3 MIKOJABI B CO3HAHWHM Y TIOJABJISIONICTO OOJBIIMHCTBA
BBIITYCKHUKOB (DOPMUPYIOTCSI YACTHBIE HAyUYHbIE KaPTUHBI MUpPA: XUMHUYECKas,
dbu3uyeckas, Ouosoruyeckas, - Ho OTCYTCTBYET €JlMHasl €CTeCTBEHHOHAy4YHAas
KapTHHA, KOTOPYH M Tpu3BaHa (popMHUpOBATH Takass AUCIUILIIMHA, Kak
€CTECTBO3HAHHE.

3. Hapymraercsi mpeeMCTBEHHOCTh MEXIy CpeAHEW W BBICIICH IIKoJamu. B
rymManuTtapubix  BVY3ax  oOs3aTenbHBIM  SBIAETCS — HU3y4YeHUE  Kypca
«EcTecTBeHHOHAay4YHasi KapTUHA MUPa», CHHOHUMOM KOTOPOTO SIBIISIOTCSA
«KoHuenmmm cCoBpeMEHHOT0 €CTECTBO3ZHAHUSD.

4. BBeneHue Kypca €CTECTBO3HAHHS TMO3BOJIIET PEaM30BaTh TaKON MEXaHU3M
T'YMaHUTApU3AIMN €CTECTBEHHOHAYYHOTO 00pa3oBaHusl, KaKk UHTETpalus, uTo,
B CBOIO oOuepeab, MO3BOJSET TYMaHU3UPOBATh OSTO oOOpa3oBaHUE IS
CTapIlEKIIACCHUKOB, BbIOpaBmIMX i1 oOyuenus B 10-11  krjaccax
TyMaHUTapHBIN TPOQPUITH.

5. B psage 3apyOexHBIX CTpaH HAKOIUIEH HEMaJblii ONBIT HU3YyUYCHHS

€CTECTBO3HAHMUSI Ha 3aKJTIOUUTEIIBHOM 3Tare oOydeHus B CpeAHEN IIKOJIE, KOTOPhIN

J0Ka3aa cBOK 3(P(HEeKTUBHOCTh. IMeeTCs MHOTOJIETHUM OMBIT 00YyUYEeHHSI OCHOBAM

€CTECTBO3HAHMS MU B OTEYECTBEHHOM HAYaJbHOM IIKOJe. ITO  XOPOIIO

3apeKOMEHJIoOBaBIMe cedsi  yueOHbie mnpeameTsl  «[IpupomoBenenune» u

«OKpy>Xaroluii MUp» pa3IMuHbIX aBTOPOB.



N3y4yeHne MHTErpUPOBAHHOIO MPEIMETA, KAKOBBIM SBIISIETCSI €CTECTBO3HAHUE,
HE MOXET MPOBOAMUTHCS HA COAEP>KAHWHU, KOTOPOE SIBJIAETCS MPOCTOM CyMMOM
(bU3UKH, XUMHUHU U OHOJIOTHH 6230BOT'0 YPOBHSI.

Bo-nepsvix, B 3TUX TpeAMETaX UMEETCS COJIepKaHUE, KOTOPOE MOBTOPSETCS.
Hampumep, ctpoeHue atoma M arperaTHOE COCTOSTHUE BEIECTBAa M3y4yaeTcs U B
Kypce (GU3HUKHU, U B KypCce XMMHUHU, PABHO KaK OCHOBHBIE MOJIOKEHUS MOJICKYIISIPHO-
KMHETHYECKOW TEOpUHU, Ta30Bble 3aKOHbI M 3aKOHBI JJEKTpoJiM3a U JIp.
OpraHnyeckne COeIMHEHNUs, UX KJIacCU(PUKalLKs, CBOMCTBA U OMOJIOTHYECKAS POJIb
JaeTcsl U B Kypce XMMHUHU, U B Kypce OMONOTHH, PaBHO KaKk M OHOJIOTMYECKU
aKTUBHBIE BEIIECTBA (BUTAaMUHBI, TOPMOHBI, JeKapcTBa). (OYeBHAHO, TaKoOU
MaTepual B Kypc€ €CTECTBO3HAHHUS JIOJDKEH HW3Yy4yaTbCsi Ha  JIPYrow,
WHTEIPUPOBAHHOM COJEPKAHHH.

Bo-emopuix, conepkanue Kypca eCTeCTBO3HAHHUSI HE MOXKET ObITh PEe3yJIbTaTOM
WHTErPallUd COAEP>KAaHUS TOJBKO TAaKUX €CTECTBEHHO-HAYYHBIX JHUCIMIUIAH, KaK
busuka, xumusa u Ouonorus. EcrecTtBeHHO-HayuHas kaptuHa wmupa (EHKM)
dbopmupyeTCcsi TakKe Ha OCHOBE reorpaduyeckoi KapTUHBI MUPA, SKOJOTUYECKON
KapTHUHBI MUPA, ACTPOHOMUYECKON KapTUHBI MUPA.

B-mpemvux, nenocruas, muororpanHas EHKM nHe mosxet ObITh chopMupoBaHa
0e3 yyacTHsi TyMaHUTapHOM COCTaBJIAIOLIECH, TeM 0oJiee, UTO KypC €CTECTBO3HAHMS
MpeAHa3HaueH, B MEPBYID O4YEpelb, [Js IIKOJI M KIACCOB T'yMaHUTAPHOIO
npo@us.

Konnenmus mnpemjiaraeMoro Kypca COCTOUT B PAacCMOTPEHUU OOBEKTOB U
SABJICHUM €CTECTBEHHOIO0 MHpa B TapMOHUU (U3UMKHU, XUMHUHU, OHOJIOTHH,
¢du3nueckoil reorpaguu, aCTPOHOMHH W 3KOJIOTMH. COOTBETCTBEHHO, B OCHOBY
Kypca TIOJIO)KEHbl HE JIOTMKAa W CTPYKTypa 4YacCTHBIX €CTECTBEHHOHAYYHBIX
JTUCUUIUINH, & udea aHmpOnoyeHmpusma, T.€. MOCTPOCHHUE Kypca B JIOTUKE U
CTPYKTYpE BOCIIPHUSATHS YUYEHHUKOM €CTECTBEHHOTO MHpa B CHHTE3€ (PU3MUECKHX,
XUMUYECKUX ¥ OMOJIOTUYECKUX MPECTABICHUM.

OTOT KypC €CTECTBO3HAHMSI OTJIMYAET OCHOBATEIbHBIA OXBAaT Ba)KHEWILIHMX
MOHSATUH, 3aKOHOB M TEOPHM YACTHBIX YYEOHBIX AWCIUIUIMH, WX CHHTE3 B
00O0OIIIEHHbIE €CTeCTBEHHOHAY4YHbIC TOHATHS, 3aKOHBI WU TEOPUHU, a TaKKe
MPUOPUTETHOE BHUMAHHE K BAXKHEWIIMM MPUKIAJHBIM aCIEKTaM, CBS3U
M3y4aeMOro maTepuaia C >KHU3HbI0, 3HAKOMCTBO C Ba)KHEWILIMMH JIOCTUKECHHUSIMU
COBPEMEHHOTO Hay4YHO-TEXHUYECKOTO nporpecca (OMOTEXHOJOTHH,
HAHOTEXHOJIOTUU U JIp.).

N He Tonpko. HMpaes aHTpONOLEHTpU3MA MPEIOIpPEaCInia OPraHUuYHOE
BKIIIOYEHHE B KYpC COJAEpKaHUS TyMaHUTApHbIX AUCLHUIUIMH: HCTOPUH,
HPKOHOMHYECKON Treorpapuu, MHUPOBOW XYAOKECTBEHHOW KYJIbTYpbl, POAHOU
JUTEPATYPHI U A3bIKA.

Huxe B Tabnuile mokasaHo 10t OTACTBHBIX MPEIMETOB B COJICPKAHUU Kypca.

Tao6auma 1
JloJ1s1 OTIeJIBHBIX IPEAMETOB B cofep:xkaHuu Kypca «EcrectBo3nanme- 10,11
[Ipenmer Jons npenmera B coiepKaHuU Kypca

(%)




buonorus u sxonorus 30
Xumust 22
dusnka U aCTPOHOMHUS 22
dusznueckas 1 YJKOHOMUYECKast 14
reorpadus

HcTopus 3
MXK 5
Ponnas nuteparypa u si3bIK 4

Bonbiioe BHUMaHue B Kypce yAelsieTcsl SKCIepuMenTy — oosee 25% yueGHoro
BPEMEHHU, - OTBOJAUTCSA Ha JjabopaTopHble W mpakTudeckue padorel. OI'OC B
KauecTBe 00s3aTEIBHOTO AJIEMEHTa MPU OOYYEHUH B CTApIIMX KjlaccaxX IIKOJIbI
IPELyCMaTPUBAET BBINOJHEHUE KaXKIbIM CTapIICKIACCHUKOM HHIWBUAYaJIbHOTO
MpoeKTa. be3 MCCnenoBaTeNbCKUX YMEHHWM W HABBIKOB CO3JaTh TAaKOM IPOEKT
Oyner cioxxHO. UTOOBI COBEpUIEHCTBOBAaTh 3TH YMEHHsS M HABBIKH, B Kypce
npenycMoTpeHa wnenas rnaBa «lIpakTudeckue paOOTBl s MHAWBUIYAIBHOU
IIPOEKTHOM AeATENbHOCTH». PaboThl, MpemyioxKeHHbIE B HEH, MOTYT MOCIYXHTb
OCHOBOH JJI BBIITOJIHEHUS] MHANBUAYAJIBbHOTO IPOEKTA CTAPLIEKIACCHUKAMMU.

®opmupoBanue Hayuuou kapmunvt mupa (HKM) sBaserca BaxHeHien
3ajaueil o0yuyeHusl cTapllieKIacCHUKOB. OHa JaeT BO3MOXHOCTh MM HE TOJIBKO
UMETh UCTHHHBIE MPEJCTaBICHUS 00 OKpyXarollew HX IeHCTBUTEIBHOCTH, HO
TaK)Ke€ MO3BOJIUT YTBEPAUTHCS B MPaBUIIBHOCTU BbIOOpa npoduiist oOyuenus B 10-
11 k1. ® ompeaenuTsCss C BBIOOPOM MPO(PECCHOHAIBHOTO OO0y4YeHHUS B
nansHeimem. KpoMe 3Toro, Takas KapThHa SBIIIETCS BaXKHEHIIIMM KOMIIOHEHTOM B
MHUPOBO33PEHUU COBPEMEHHOI'O YJI€HAa TPa)<IaHCKOro OOIIecTBa, HEOOXOAUMBIM
aTpuOyTOM OTBETCTBEHHOI'O TIOBEJCHHSI YEJIOBEKAa B OKPYKAIOIIEM MHUPE,
HEOTHEMJIEMOM YAaCThIO €ro MpoPeCcCUOHATBHOW COCTOSITEIbHOCTH, KakoW Obl
chepoil IeATeNTbHOCTH OH HE 3aHuMalicd. B m1o0oil, U, B MEpBYIO O4Yepelp,
r'YMaHUTapHOM 00JIaCTH YeJIOBEK OyJEeT YCHENIeH, €ClId OKPYKAOUUA MU, B TOM
YHUCJI€ U ECTECTBEHHBIN, BOCIPUHUMAETCA UM HE TOJbKO 3MOLIMOHAIBHO, HO U
palMOHAJIBHO.

MecTo yueOHOro npeamMera B y4eOHOM IJIaHe

«EcrecTBO3HaHME», XOTSI 1 OTHOCUTCS K IIPEIMETaM 10 BHIOOPY, TEM HE MEHEE,
ABJIIETCST 00s3aTeNbHOM YacThio 0a30BBIX 00IIe00pa30BaTEIbHBIX YUEOHBIX
MPEAMETOB Ha CTYINEHU cpenHero (mojiHOro) oOpazoBanus. Ha ero msydyenue
orBoauTcs 210 ydaeOHBIX YacoB, 1o 3 yaca B Hexeno B 10-11 kmaccax.

«EcrecTBO3HaHMe» TpelHA3HA4YeHO [HJisi OOyueHHs B IIKOJaX MW Kiaccax
HENMPO(UIbHBIX IO OTHOIICHUIO K €CTECTBEHHOHAY4YHBIM AUCHUIUIMHAM, H, B
MEepBYyI0 ouepellb, B NpoPUILsX TyMaHUTAPHOW HaNpaBJICHHOCTH. BBeaeHue
«EcTtecTBO3HaHUSA» MO3BOJUT 3HAYUTEIBHO OJKOHOMHUTH ydeOHOE Bpems,
BBICBOOOJIMBILIUICS  PEe3epB  KOTOPOro  Iiejecoo0pa3Hee UCIOIb30BaTh  Ha
pacuiMpeHre W yriyOneHue Npo(UIbHBIX Y4YEOHBIX MPEAMETOB (JIUTEpaTyphl,
S3bIKOB, UCTOPUU U T.1.).

IleHHOCTHBIE OPHEHTHPBI COIEP:KAHUA Y4eOHOI0 NpeaMera




VYueoOnslii npeamer «EcTecTBO3HaHHE», B COAEPKAHMH KOTOPOTO BEMYIIUM
KOMIIOHEHTOM SIBJISIFOTCSI HAy4yHbI€ 3HAaHHWS M HAy4yHbIE METOJbl IO3HAHUS,
NO3BOJIAET (POPMHUPOBATH y CTApUICKIACCHUKOB HE TOJIBKO IIEJIOCTHYIO
€CTECTBEHHOHAY4YHYI0 KapTHHY MHpa. BBeneHue storo mpenmMera mnoOyxaaer y
CTapIICKJIACCHUKOB 3MOLMOHAIBHO-IICHHOCTHOE OTHOILIEHHWE K HM3y4aeMOMY
MaTepuagy, CO3JaeT YciaoBUS Uil (OPMUPOBAHHUS CHCTEMBI LIEHHOCTEH,
no3BoyisAOIEed  (opMHpOBaTH Yy HHUX TOTOBHOCTH K BBIOOpY JAeWcCTBUM
OIIPEEIICHHOW HANPaBJIEHHOCTH, KPUTUYECKH OLIEHUBATh CBOU U UYXKUE JEHCTBUS
Y TIOCTYIIKH.

OCHOBHBIM PE3yJIbTATOM [103HABATEIBHOTO OTHOLIEHUS! K €CTECTBEHHOMY MHPY
B KYJIBTYpE SIBIISICTCS] YCTAHOBIICHHUS CMBICTIA U 3HAUCHUS COJACPKaHUSI OOBEKTOB U
sBleHUN mnpupoasl. Takum oOpa3oM, Tmo3HaBaTelbHas (QYHKIUS Y4EeOHOTO
npeamera «EcTecTBO3HAaHME» 3aKIIOYAeTCs B CIOCOOHOCTH €ro COJAEpXKaHUs
KOHIIEHTpUPOBaTh B ce0€ KaKk 3HAaHUS O €CTECTBEHHOM MHpe, TaK U
no3HaeamesbHble YUEHHOCHU:

- OCBOCHHME 3HAaHUU O COBPEMEHHOW ECTECTBEHHOHAyYHOW KapTUHE MHpa U
METOJIaX €CTECTBEHHBIX HAyK, 3HAKOMCTBO C HauOoyiee BaKHBIMM HJIEIMU U
JOCTH)KEHHMSIMM ~ €CTECTBO3HAHUS  IO3BOJISIIOT  PAacKpelTb  €ro  poJib  Ha
IIPEICTABIICHUS YEJI0BEKA O MPUPOJIE, PA3BUTHHA TEXHUKH U TEXHOJIOTHU;

- OBJAJCHHE YMEHUSMU MPUMEHSTh IOJyUYEHHBIE 3HAHUS i1 OOBSICHEHHUS
SBJICHMA  OKPYXKAIOIIET0  MHpa, KPUTUYECKOHM  OLEHKH  HCIOJIb30BaHUSA
€CTECTBEHHOHAYYHON MH(pOpPMALINH, MOJTYYEHHON U3 Pa3IUYHBIX UCTOYHUKOB JUJIS
OCO3HAHHOTO  ONpeleNeHuss COOCTBEHHOW TMO3MUMU 10 OTHOLIEHUIO K
oOcyxgaeMbpiM B o0miecTBe ImpoOiieMaM (PKOJOTHYECKUX, HSHEPreTUYECKUX,
CBIPBEBBIX H JIP.);

- pa3BUTHE WHTEJUIEKTYaJbHBIX, TBOPUYECKUX CIOCOOHOCTEH M KPUTHUYECKOIO
MBIIUIEHUS B XOJ€ INPOBEICHMS IIPOCTEHIINX HCCICHOBAHUN, aHAIN3a SIBJICHUU,
BOCIIPUATHUS U MHTEPIIPETALMHU NTOJYYEHHBIX IIPH 3TOM PE3YyJIbTaTOB;

- BOCHHUTAaHHUE YOEXJIEHHOCTU B BO3MOKHOCTH MO3HAHUS 3aKOHOB IPUPOJIBI U
VCITOJIB30BAHUE JOCTHMIKEHUN E€CTECTBEHHBIX HAyK JUIsl Pa3sBUTUS LMBHIH3ALUY;
CTpeMJIeHHE K 0OOCHOBAHHOCTHU BBICKa3bIBAEMOI MO3UIMHN U YBAXKEHUSI K MHEHHIO
ONIIOHEHTOB MpU  OOCYXJAEHUU MpPoOJEeM; OCO3HAHHOI'O OTHOLIEHHUS B
BO3MOYKHOCTH OITACHBIX 3KOJIOTMYECKUX M 3THUUYECKHMX IOCJIEICTBHM, CBA3AHHBIX C
JOCTH)KEHHUSIMU €CTECTBEHHBIX HAYK;

- HCIMOJb30BAaHUE €CTECTBEHHOHAYYHBIX 3HAHUN B MOBCEJHEBHOM >KU3HU JIA
oOecrieyeHuss  0€30MaCHOCTH  KU3HENEATEIBbHOCTH,  OXpaHbl  3/I0pPOBbS,
OKpYXaIOoILlEel Cpeibl, SHEProcOepeKeHUS.

Pe3yabTaThl H3y4eHHs MIpeaMeTa
JlesiTeIbHOCTh yuuTeNss B O0OyUYE€HUM €CTECTBO3HAHUS B CPEIHEN (TIOJTHOM)
IIKOJIE JTOJDKHA OBITH HAampaBiieHAa Ha JOCTWKEHHE OOYyJaroUUMUCS CIEAYIOIINX
JAUYHOCHMHBIX PE3Y/IbMamoe:.
1) B yenHoCcmHO-OpueHmMayuoHHol cgepe — YYBCTBO TOPAOCTH 32
POCCHICKHE  €CTECTBEHHBIC HAyKH, TyMaHW3M, OTHOIIEHHWE K TPYAIY,
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11eJIeyCTPEMIICHHOCTb;

2) B mpyo0osoii cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JabHEHIIICH
oOpa3oBarenbHOU U MpodecCHuOHATBHONU TPACKTOPUH;

3) B nosnasamenvrot (KOSHUMUBHOU, UHMELIEKMYAIbHOU) chepe —
yYMEHUE YNPaBIATh CBOEH MTO3HABATEIILHOM JESITEIIbHOCTHIO.

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBINTYCKHUKAMU CpEIHEH
IIKOJIBI IPOTPAMMBI [0 €CTECTBO3HAHUIO SIBISIOTCS:

1) ucronb30BaHKEe YMEHHUN M HABBIKOB Pa3jIMYHBIX BHJIOB ITO3HABATEIHLHOU
NEATeTLHOCTH, TPUMEHEHWHM OCHOBHBIX METOJOB TO3HAHUA  (CHCTEMHO-
WH)OPMAITMOHHBIA aHAIM3, MOJCIHPOBAHUE) MJII M3YyUYCHHS PA3IUYHBIX CTOPOH
OKpY>KaIOIIIEero eCTECTBEHHOTO MHUPA;

2) UCTIOIb30BaHUE OCHOBHBIX WHTEJUICKTYaTbHBIX oTIepaItuiu:
dbopMyIMpoOBaHWE THIOTE3, aHaJdM3 ¥ CHHTE3, CpaBHEHHE, 0000IIeHuE,
CUCTEMATHU3AalIMsl, BHISBIICHUE IPUYMHHO-CIIEACTBEHHBIX CBS3€H, TOUCK aHAJIOTOB;

3) yMeHHe TeHepUpOBaTh UICH U OMPEACISATh CPEICTBA, HEOOXOIMMBIC IS
UX peajan3aluu;

4) yMeHue OmpenessaTh e U 3a7adl JCSITeIbHOCTH, BBIOMpPATh CPEICTBA
peanu3aluuy 1ejIu U MPUMEHSTh UX Ha IPAKTUKE;

5) ucnosib30BaHuE Pa3ITUYHBIX HCTOYHUKOB TUTSI MOJTyYeHUS
€CTECTBEHHOHAYYHON HHGPOpMAINK, MOHUMAHUE 3aBUCHUMOCTH COJCpPXKaHUS U
dbopMBI TIpeIcTaBICHUS] HHPOPMAIIUA OT MeJIed KOMMYHHUKAITUHU U aJipecaTa.

IlnanupyeMblie mpeaMeTHBIE Pe3yJIbTaThl.
BbInyCKHMK HAYYHTCS:
* OpUEHMUPOBAMbCA B COBPEMEHHBIX HAYYHBIX TOHATHSAX H HWHOOpMAIUU
€CTECTBEHHOHAYYHOTO COJIepKaHus; onpeoensamao WUCTOYHUKHU
CCTECTBEHHOHAYYHOTO COJCP)KaHUs, TOJdydaThb ©3 HHX HHPOpMAIUIO |
UCIIOJIb30BATh €€ B yUeOHOU U MOBCETHEBHOM KU3HU;
*  UCROIb308amb HEKOTOPBIC DJIEMEHTHI UCCIIEIOBATEHCKOTO METO/1a; JIEMEHTHI
AMIUPUYECKOTO U TEOPETUYECKOTO YPOBHEH HAYYHOTO TTO3HAHUS;
* gnademv OCHOBONONAZAIOWUMU  €CHECMEEHHOHAYYHOIMU  NOHAMUAMU.
€CTECTBEHHOHAYYHBIN METO]T TO3HAHUS, CTPOCHHUE aTOMa, JIEKTPOMArHUTHOE T0JIe
U DJEKTPOMAarHUTHBIC  BOJIHBI, KBaHT, PaJUOaKTUBHOCTh,  (HOTOIDPEKT,
AIICKTPOMArHuTHas HWHAYKIOHSA, OJBOJIONMS BceneHHOH, OONBIION  B3PHIB,
ConHeyHas cucTeMa W €€ TJIAHEThI, TATAKTHKA, SBOJIIONHS 3€MJIH, TCOJIOTHUCCKHE
o0oouk 3eMii, TEePUOJUYECKHA 3aKOH, XHWMHYECKas CBs3b, XUMHUYECKas
peakiusi, TUCIIEPCHBIC CHUCTEMBI, (POTOCHHTE3, MAKPOMOJCKYJa, TMPUPOIHBIC U
CUHTETHYCCKHE TIOJUMEpPBI, OCJIOK, KaTraau3aTtop, (epMEHT, dyKapuOTHYECKas W
npokapuoTHdeckas  Kietku, auddepenmumanus  kierok, JHK, Bupyc,
Ovonoruyeckas  JBOJdIOLMSA,  OuopazHooOpa3ue,  OpraHu3M,  MOIYJISIHS,
sKocucTeMa, Owocdepa; Tpu Hadama TEPMOJUHAMUKH, OHOTEXHOJOTHS,
HAHOTEXHOJIOTHS, 3/IOPOBbIN 00pa3 KU3HHU,
* Xapaxmepu3oeams COACPKAHWE BEIYIIMX E€CTECTBEHHOHAYYHBIX TEOPUH,
3aKOHOB M 3aKOHOMEPHOCTEH: CBOMCTBaX BEIIECTBA M IOJIsI, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, JMHAMHUYECKMX ¢ CTaTUCTUYECKUX 3aKOHAX
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IPUPOIBI, DJIEMEHTAPHBIX YacTHIAX W (PYHIAMEHTAIBHBIX B3aWMOJICHCTBUSX,
CTPOCHHUH U BOJIOLUKM BCeneHHoM; 3HaKOMCTBO ¢ OCHOBaMHU (yHIaMEHTAIbHBIX
(GU3NYECKUX TEOPUM - KJIACCHYECKOM MEXaHWKH, MOJEKYJISIPHO-KMHETHYCCKON
TEOpUH, TEPMOJUHAMUKH, KIIACCUUECKOMN AJIEKTPOAMHAMUKH, CIICHMATILHON TEOPUH
OTHOCUTEJIBHOCTH, JJIEMEHTOB KBAHTOBOM  TEOpPUH; KJIETOYHAS  TEOpus,
XPOMOCOMHAsI TE€OPHUs HACJIEJICTBEHHOCTH, CHUHTETHYECKAas TEOPUS DBOJIIOIUH,
TEOpHUsI AaHTPOIIOTE€HE3a, YUYECHHE O MYTAX U HAMPaBICHUAX BOJIIONMN; yueHue B.1.
Bepnaackoro o Ouocdepe, CYIIHOCTh 3aKOHOB T'E€HETHKH 3aKOHOMEpPHOCTEH
W3MEHYMBOCTU, MPABUJIO SKOJIOTHYECKOW MUPAMHUJIBI; OCHOBHBIE 3aKOHBI XUMUU
(coxpaHeHHMsI MacChl BEIECTB, IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo,
MEPUOJIMYECKUM 3aKOH U IMEPUOJINYECKAS] CUCTEMA XMMHUYECKuX 3yemeHtoB [[.M.
Menneneesa), BAKHEUIIINE TEOPUU XUMHH (XUMHYECKON CBsI3U,
ANEKTPOJIMTUUECKON JUCCOIUALINY, CTPOCHUSI OPTaHUYECKUX COCTMHEHUN);

* CcpaséHueamb CCTECTBCHHOHAYUYHBIC OOBEKTHI, Mpolecchl U (HOPMYJIHPOBATH
BBIBOJIbI HA OCHOBE PE3YyJIbTATOB CPaBHECHUS,

* 00BACHAMDb POJIb €CTECTBO3HAHMS B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHUS
Ha OCHOBE OBOJIIOIMH €CTECTBEHHOHAYYHOW KapTWHBI Mupa (¢uzudeckas,
MEXaHWYEeCKas, AJICKTPOJMHAMHYECKAsl, KBAaHTOBO-IIOJECBas), a TaKXKe CIMHCTBA
3aKOHOB ITPUPOIBI BO BeenenHoi;

*npuUEOOUmMsd IKCHEPUMEHM U/ UIU HAONI00eHUs, 000CHOBbIEAIOWIUE ATOMHO-
MOJIEKYJISIPHOE CTPOCHHUE BEUIECTBA, CYIIECTBOBAHUE JIEKTPOMATHUTHOIO TOJS U
B3aMMOCBSI3b  JJIEKTPUYECKOIO W MArHuTHOrO  TMOJied, BOJIHOBBIE U
KOPITYCKYJISIpHbIE CBOMCTBa CBETa, CBA3b MAacChl U JHEPTUM, HEOOPATUMOCTH
TEIUIOBBIX TMPOLIECCOB, pa30eraHue TallakKTUK, MMEPUOJUYHOCTh B HU3MEHEHUU
CBOMCTB XMMHUYECKUX D3JIEMEHTOB M OOpPa30BaHHBIX MMM BEIIECTB, 3aBUCHUMOCTh
CBOMCTB BEIIIECTBA OT CTPYKTYPbI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XHMHUYECKOMN
pPEaKIUM OT TeMIEepaTyphbl U KaTaIU3aTOPOB, CMEIICHUE COCTOSHUS XMMHUUYECKOTO
PaBHOBECHS TSI OOPATUMBIX PEAKIIUN, KIETOUYHOE CTPOCHUE YKUBBIX OPTaHU3MOB,
oOMEH BEIIECTB M TPEeBpallleHus 3Hepruu B Kietke, poib JHK kak Hocurens
HACJICJICTBEHHON MH(pOpPMAIMK, 53BOJIIOIUI0 JKUBOW TPHUPOJBI, NPEBPAIICHUS
DHEPIrUU U BEPOSITHOCTHBIM XAPAKTEP IPOLECCOB B KMBOM U HEKUBOM IPUPOJE,
B3aMMOCBSI3b KOMIIOHEHTOB 3KOCHUCTEMBI, TPHCIOCOOJIEHUS OpPraHu3MOB K
BJIUSIHUIO PA3JIMYHBIX SKOJIOTHYCCKUX (DaKTOPOB, BIMSHUE JIEITCIIBHOCTH YEJIOBEKa
Ha 9KOCHCTEMBI;

* Knaccuguuuposams ypoBHU HAYYHOTO MO3HAHUS U UX COCTABJISIOLINAE, MUPbI
(HaHOMHp W MHKPOMHpP, MaKpOMHp, MEraMHup), THIBI XHMHYCCKOW CBSI3H,
HEOPTaHUYECKUE U OPTaHUYECKHE BEIECTBA, JUCIEPCHBIC CUCTEMBI, (U3UYECKUE
SIBJICHUS, XUMUUYECKUE PEAKIIUH, YPOBHU OpraHU3aIluH KU3HU, )KUBBIC OPTraHU3MBI,
KJICTKH;

*  00BACHAMb NPUKIAOHOE 3HAYUEHUE GANCHEUWIUX OOCHUNICEHUN 8 001acmu
eCmecmeeHHbIX HAYK O/ PA3BUTHS DHEPreTHKH, TPAHCIIOPTA, MEIUIUHBI U
CPEIICTB CBSI3M, XPAaHCHUS U Tepenayud MHPOpMaIlud, MOTYyUYCHHUS] CUHTETUYECKHUX
MaTepHaIoOB U MEIUIIMHCKUX MpenapaToB C 3aJlaHHBIMKA CBOMCTBAMH, B TOM YHCIIE



C TOMOINBIO OWOTEXHOJOTUH W HAHOTEXHOJIOTHH, JICYCHHS WH(EKITMOHHBIX
3a00JICBaHUI, OXpaHbl OKPYIKAIOIICH CPeIbl;

* HOHUMAaMb 6K1A0 6€JAUKUX YUEHbIX, B TOM 4YHCIC M POCCHUCKHX, B
(bopMHpOBaHHE COBPEMEHHOM €CTECTBEHHOHAYYHOW KapPTUHBI MUPA,;

* @bloenaAmb CYIICCTBCHHBIC TPU3HAKA ECTCCTBEHHOHAYYHBIX CHCTEM Pa3HBIX
yYpOBHE: MaTepuu (BEUICCTBO U I0JIC), SBJICHUN (TCIUIOBBIX, 3JCKTPUYCCKHX,
DJIGKTPOMArHUTHBIX, CBETOBBIX), TajakTHK, COJHEYHON CHUCTEMBI, 3eMJIM U €e
000JIOYEK, €CTeCTBEHHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM, BHUJOB, OPraHU3MOB,
KJICTOK, XUMHYECKHX 3JIEMECHTOB, XUMHUCCKHUX BEIICCTB U XUMHUYSCKHUX PCAKIIHH.

*  nOAb306amMbCs  ©CTECTBCHHOHAYYHOW TEPMHHOJIOTHEH W CUMBOJMKOW,
COBPEMEHHBIMH TTPHOOpAMU JIJIS U3MEPEHHSI U HAOJTIOICHUS,

*  nOHuMamb HEOOXOIUMOCTh COONIOJACHHS TPCIIUCAHWA W TEXHHKH
0€30IMacHOCTH, TpeiaraéMbIX B HHCTPYKIUSAX II0 HCIIOJIb30BAHUIO JIEKAPCTB,
CPEACTB OBITOBOM XHWMHH, 3JCKTPUYCCKUX TMPUOOPOB, CIOKHBIX MEXaHH3MOB,
JIOMAIITHUX POOOTOB.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCSI:

* gocnpunumams OOBEKTHl KUBOW U HEKUBOU MNPUPOABI CUCTEMHO C TOYKH
3peHHs €CTECTBEHHOHAYYHOW KapTHHBI MHpa Ha OCHOBE CHHTE3a (PU3UYECKOM,
OMOJOTUYECKON M XUMUYECKOW KapTUH MHUPA;

* 6blOGU2AMb 2UNOME3bl U NPeOazams RYymu UxX npoeepKu; 0enams 6bl600bl HA
OCHOBE 9KCIIEPUMEHTAJIbHBIX JIAHHBIX, IPEJICTABICHHBIX B BUJE Tpaduka, TaOIUIIbI
WM TUarpamMMBbl;

* GbINOJIHAMb WCCIEIOBATEIIbCKAA MPOEKT IO €CTECTBO3HAHUIO IOATAIHO:
OTIpEJICIICHUE TEMBI, U3yUYCHHUE PA3TMUYHBIX UCTOUHUKOB MH(OPMAIH, TOCTAHOBKA
1[EJIM U 3aJ1a4, BBIIBMDKEHUE TUMOTE3bI U MyTEH €€ SKCIIEPUMEHTAILHON MPOBEPKH,
MPOBEJICHUE AKCIIEPUMEHTA C MCIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB, aHAIHU3
€ro pe3ysbTaToB, (HOPMYJIUPOBAHUE BBIBOJAOB U MPEJICTABICHUE TOTOBOTO
MH(POPMAITMOHHOTO TIPOIYKTA B BUJIEC MPE3EHTAIUU U TyOITUYHOTO BBICTYIUICHUS;

* pabomamsv C ecmecmEeHHOHAYUHOU UHpOpmayueil, coaepxKaueincs B
coobmenusix CMMU, pecypcax NHTepHeTa, HaydHO-NONYJISPHBIX CTaThsAX: BIAJETh
METOJaMU TIOMCKA, BBIACISTh CMBICIOBYIO OCHOBY M OLEHHUBATh JTOCTOBEPHOCTH
uHdopmaIuy;

* ucnonvzoeamv nPUOOpemeHHvle 3HAHUA U YMEHUA 6 NPAKMUYECKou
0esamenbHOCMU U NOBCEOHEGHOU MCU3HU ]Il OLICHKW BJIUSHHS HAa OpPraHU3M
YyelioBeKa  JJICKTPOMArHUTHBIX  BOJH U PAJMOAKTUBHBIX  HM3JIYyUYCHUH;
sHeprocOepekeHus; 0e30MacHOTO KCIOJIb30BAHHUS MATEPHAIIOB M XHUMHYECKHUX
BEIIECTB B OBITY; MPO(PMIAKTUKA WHOEKITMOHHBIX 3a00JIeBaHUN, HUKOTHHOBOM,
aJIKOTOJIbHOM U HAPKOTUYECKON 3aBUCUMOCTEN; OCO3HAHHBIX JIMYHBIX JECUCTBUU MO
OXpaHe OKPYKAKOIIEH CPeibl;

* ycmanaeaueamsy 63aumoceasu Mexay GopMod M coaepKaHUueM, MPUUYUHON U
CIEJCTBUEM, CIWUHUYHBIM, OCOOCHHBIM M OOLIUM, Teopued u ¢akTamu s
€CTECTBEHHOHAYYHBIX 0OBEKTOB U MPOIECCOB;

* Xxapakmepuzoeamp TI00aTbHBIE TPOOJIEMBbI YEJIOBEUYECTBA HA OCHOBE
€CTECTBEHHOHAYYHBIX MPEACTABICHHUN U IMyTH UX PEIICHUS.



Hcnosib3yemblili yueOHO-METOANYECKHI KOMILIEKC:

Ne ABTOD Haszsanue Ton WN3narenncTBO
W3JIaHUS

1. | O.C.I'abpuemnsH, [Iporpamma kypca 2012 Hpoda
N.I". OctpoyMoOB, ecrectBo3Hanus s 10 — 11
C.A. Cmankos KJIACCOB 00111€00pa30BaTEIbHBIX

YUpEKACHUN

2. | O.C.I'abpuensH, VYuebnuk. EctectBo3nanume. 10 2012 Hpoda
N.I". OctpoymoB, KJ1acc.
C.A. Cnagkos, H.C.
ITypeiesa, B.1.
CuBornasos

3. | O.C.I'abpuensH, PaGouas Terpanip. 2012 Hpoda
N.I". OcTtpoymoB, EcrectBo3nanue. 10 knacc.
C.A. Cnankos

4. | O.C.I'abpuensH, Kuura nns yuurens. 2012 Hpoda
N.I". OctpoymoB, EcrectBo3nanue. 10 xnace
C.A. CnagkoB

5. | O.CT'abpuensH, YueOnuk. EcrectBoznanue. 11 2013 Hpoda
N.I". OctpoymoB, KJ1acc.
C.A. Cnagxos, H.C.
ITypeimesa, B.1.
CuBoOrnasos

6. | O.C.I'abpuensH, PaGouas Terpanip. 2013 Hpoda
N.I". OctpoyMoOB, EcrectBo3nanue. 11 knacc.
C.A. CnankoB

7. | O.C.I'abpuensH, Knura nis yuurens. 2013 Hpoda
N.I". OctpoymoB, EcrectBo3nanue. 11 knace
C.A. CnankoB

MaTepuajibHO-TeXHHYECKOe o0ecreueHre yueOHoro nmpoiecca
IPUMEPHBII NEPEYEHDb JIABOPATOPHOI'O OBOPYJIOBAHUS Y HATJISIJTHBIX
IMOCOBUM J1JISI KABUHETA ECTECTBO3HAHMUSI CPEJTHEM IIKOJIBI (10-11 kaacc)
(pazpaboman 6 pamkax 20poOCKoOUl IKCHEPUMEHMAIbHOU NIOWAOKU)

Ne HaumenoBanue Kon-Bo
/1
OBOPYJIOBAHUE OBLIEI'O HASHAYEHUSA
1. | bans komOuHMpOBaHHas 1abopaTopHas 1
2. | BBICOKOBOJIBTHBIM HCTOYHUK HAIIPSKEHUS 1
3. | 3apsyiHOE YCTPOMCTBO ISl aKKYMYJISITOPHBIX HCTOYHUKOB MMUTAHUS 3




4. | McTouHUK OCTOSHHOTO U MEPEeMEHHOT0 HanpsbkeHnus 24B 1
5. | Cron-mogpeMHUK J1a00paTOPHBIIA 1
6. | Zlocka aisi CYIIKH ITOCYIbI 1
7. | Habop st XxpaHeHUs] XUMUYECKHX PEaKTHBOB 1
MN3MEPUTEJIBHBIE ITPUBOPBI
8. | bapomerp-anepous 1
9. | I'urpoMerp NCUXpOMETPUUCCKUI 1
10. | Becol anekTponssie 10 500 r 1
11. | MaHOMeTp KUAKOCTHBIN 1
12. | Tepmometp anexTporubii g0 200 °C 1
AEMOHCTPALIMOHHOE OBOPYJOBAHUE
13. | KoMIutekT aj1st JeMOHCTPAllMK TOBEPXHOCTHOTO HATSDKECHHS 1
14. | Ha6op "I'eomerpudeckas onTuka' 1
15. | Hab6op "BoaHoBas ontuka" 1
16. | HaGop st IeMOHCTpAalMy OIbITa JpcTeaa 1
17. | HaGop mocynbsl M IPUHAAJIEKHOCTEH ISl MPOBEACHUS IeMOHCTPALIMOHHBIX 1
OIIBITOB
18. | YcraHoBKa /U IEpErOHKH BEIIECTB 1
19. | [Ipubop Anst JeMOHCTpAINX AABIECHUS B )KUAKOCTH 1
20. | TTpubop /1 AEMOHCTpAIMK 3aKOHOB MEXaHUKHU 1
21. | Tpubop /i AEMOHCTPAIUK B3aMMOICHCTBUS NapalICIIbHBIX TOKOB 1
22. | Ilpubop U1 JeMOHCTPAITUH AIEKTPOMArHUTHON HHIYKINH (TOKOB DYKO) 1
23. | IIpubop 11 JeMOHCTpAITUH TETUIONPOBOIHOCTH 1
24. | Ilpubop juis n3ydeHus MIIaBaHUs Tel 1
25. | ITpubop i HaOIIOCHYSI PABHOMEPHOT'O JIBHYKESHUS 1
26. | Ilpubop ansi IEMOHCTPALIMK ra30BbIX 3aKOHOB 1
27. | Ilpubop muis momydeHws Ta30B (IEMOHCTPAIMOHHBIH ) 1
28. | IIpubop 11 JeMOHCTPAITUH BOAHBIX CBOMCTB ITOYBHI 1
29. | ITpubop 1 JEMOHCTPAIMK BCACKIBAHMSI BOBI KOPHAMU 1
30. | IIpubop asst oOHapykeHus ra3000MeHa y paCTeHUH M )KHBOTHBIX 1
31. | IIpuGop st cpaBHenus conepkanusi CO2 BO BIABIXaGMOM U BBIJILIXaEMOM BO3/yX€ 1
32. | AxBapuym 1
33. | Banna BonHOBas 1
34. | Kenob anunes 1
35. | KamepToHBI Ha PE30HUPYIONIMX SIITMKAX (2 mT.) 1
36. | Maraut nosnocoBoii (rapa) 1
37. | Hacoc BakyyMHBIH dIEKTpHYECKUI 1
38. | OrauBo BO3AyNITHOE 1
39. | Ctpenku MarHUTHBIE HAa TIOCTABKAX 1
40. | TpancdopmMaTop YHUBEpCAILHBINA YUeOHBIH 1
41. | Tpybka HeroToHa yHHBEpCaTbHAS 1
42. | TpyOka c IByMs 3JIEKTPOJaMH 1
43. | Hunusap ¢ oTHagaronuM JTHOM 1
44. | Tlpubop AJist IEMOHCTPAINH JISHCTBUSI aTMOC(hEphI 1
OBOPYJIOBAHUE ISl IPOEKTHOM AEATEJBbHOCTH
45. | JIabopaTopHbIil KOMIUIEKC I y4eOHON NMPaKTHYECKON U IPOEKTHON 3
JeSITENIBHOCTH 110 €CTECTBEHHOHAYYHBIM JTIUCIIMIUTHHAM ((PU3UKE, XUMUH,
OMOJIOTHH, €CTECTBO3HAHHUIO)
OBOPYJAOBAHHUE JJISl ®POHTAJIBHBIX TABOPATOPHBIX PABOT
46. | Becsl yueOHBIe 1abopaTopHbIe 3ieKTpoHHBIE (10 200 1) 15
47. | Cexynnomep 3JI€KTPOHHBIN 15
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48. | LIndposoit aMrepBOIBTMETP 15
49. | JlabopatopHbIit HA00P (KOMIUIEKT) 10 MEXaHUKE 15
50. | JlJaGopatopHbIit HA0OP (KOMIUIEKT) 10 MOJICKY/ISIPHON (PU3UKE U TEPMOIMHAMUKE 15
51. | JIabopatopHbIii HA00P (KOMIUIEKT) MO AIEKTPOIUHAMUKE (C aKKYMYJISTOPHBIM 15
HMCTOYHUKOM MUTAHUS])
52. | JJaboparopHbIit HA00P (KOMIUIEKT) II0 OITHKE 15
53. | JlJaboparopHbIii HA00P (KOMILIEKT) 110 KBAHTOBBIM SIBJICHHUSM 15
54. | HabGop mocynbl v MPUHAIISKHOCTEH I XHMHYECKOTO SKCIIEPUMEHTA 15
(MHKpOTa00paTOpHsl IO XUMHUH)
55. | buonornueckasi MUKpOIabopaTOpHs C MUKPOCKOIIOM W MHKpOIIpenapaTaMu 15
56. | Habop mo siekTponusy 15
57. | JlabopaTopHbIif HA00p (KOMIUIEKT) IO 3JIEKTPOCTATHKE 15
58. | PagnokoHCTpYKTOD 15
59. | Habop "Dnekrpoasurarens" 15
60. | HaGop 1o 3aeKTpOXHMHU 15
61. | Habop Juis uzydenus 3akoHa boiiisi-MaproTTa ¢ MaHOMETPOM 15
62. | Ilpubop ansi M3ydeHHs 3aBUCUMOCTH COMTPOTHUBIICHHUS] METAJUIOB OT TEMIEPATyPhI 15
63. | IIpubop ans uccienoBaHMs 3aBUCHMOCTH CONIPOTUBIICHUSI TOTYIMPOBOJHUKOB OT 15
TEeMIepaTypsl
64. | IIpubop g nccieq0BaHNs 3aBUCUMOCTH COMTPOTUBIICHHUS TIPOBOTHUKOB OT 15
JUIMHBI, CEYCHUS U MaTepraia
65. | [Ipubop 11 ucciieJ0BaHUs 3BYKOBBIX BOJIH 15
66. | Habop xanwuisipoB 15
67. | Marasus conpoTHuBIeHII 1a00paTOPHBIN 15
68. | Habop mns mpenapupoBaHus 15
MOJEJIN
69. | HaGop aTromMoB /U1 cOCTaBICHHUS MOJIETIEH MOJIEKYII TI0 OPTaHIMYECKOHN U 1
HEOPraHWYECKONH XUMHNY
70. | Habop kpucTaamnueckux pemeTok (9 mrT.) 1
71. | Moxens JIHK 1
72. | Monens MoneKyibl Oenka 1
73. | Jlmnamuueckoe nmocobue «brocuHTe3 OenKa» 1
74. | Aunamuyeckoe nocodue «CTpoeHue KISTKI» 1
KOJUIEKIITUH
75. | Bonokna 1
76. | Merams 1
77. | HedTh M mpoayKTHI €€ nepepaboTKH 1
78. | TormBo 1
79. | IInactmaccer 1
80. | llIkama TBepmocTH 1
81. | AmomuHuit 1
82. | MuHepansl ¥ TOpHbIe TOpob! (48 BUIOB) 1
83. | ArporeHos 1
84. | buoreHo3 npecHOro BojoemMa 1
85. | ®opMbl COXpPaHHOCTH UCKONAEMBIX PACTEHUH M JKUBOTHBIX 1
86. | Cyxue ¥ COUHBIE TUIOJIBI U HX MTPUCIIOCOOIEHHOCTh K PACIIPOCTPAHEHHIO 1
87. | Mopdo-skosoruueckas ajanraius K cpeie 0OuTaHus 1
PEAKTHUBBI
88. | Habop Nel OC «Kucnots» 1
89. | Habop NelC «Kucmorsi» 1
90. | Habop Ne3 BC «lllenoumn» 1
91. | Habop Ne4 OC «Oxcuibl METaIIOBY 1
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92.

HaGop Ne5 OC «Merammbny

93.

Ha6op Ne7 C «MunepaibHbIE yTOOpESHUS

94.

Ha6op Ne9 OC «I"amoreHn b

95.

Ha6op Nel0C «Cynbdatsl, CyabQUTHL, CyTbQUABD

96.

Ha6op Nell OC «Kapbonatsn»

97.

Ha6op Nel2 OC «®Pocdatsl. CHarkaTbhy

98.

Hat6op Nel3 OC «Aneratsl. Pogaaunel. [manaumbn

99

Ha6op Nel8 C «CoenmHEHHS XpOoMay

100.

Ha6op Nel19 BC «CoenrHeHus] MapraHiay

101.

Ha6op Ne24 OC «Matepuainbl»

102.

Ha6op Ne5 C «Opranndeckue BeImecTBay

103.

Ha6op Ne6 C «Opranndeckue BeImecTBay

104.

Ha6op Nell C «Conm st feMOHCTPAITHH OITBITOBY

105.

Habop 22 BC «Muaukatopsn»

106.

wWlkRRrRrRRRR R R R IR R R~

Habop Ne25 «J171s1 mpoBeieHNsI TEPMUUECKUX PadboT»

INEYATHBIE U 9JIEKTPOHHBIE 10COBUSA

107.

Tabnuna «l1Ikana 37eKTPOMarHUTHBIX H3TyYCHUH

108.

Tabnuna «®yHaaMeHTaIbHbIC (PU3HUECKUE TTOCTOSTHHBICY

109.

Tabmuna "Mexaynapoanas cuctema eauaui (CH)"

110.

Tabmuma "llepronnyeckas cuctema xummdeckux nemeHToB JI.M1.Menneneesa"

111.

Tabmuma "PacTBOPUMOCTB COJIEH, KUCIOT M OCHOBAaHMIA B Bojie"

112.

Tabnuna "IneKTpPOXUMHUYECKUH PsiJl HAPSHKEHUH MeTaJlIoB"

113.

Tabnuna «Pa3BuUTHE )KUBOTHOTO MHUPaY

114.

[TopTpeTs! yueHbIX (HU3NKOB, XHMUKOB 1 OHOJIOTOB

115.

RlRRRrRr R R R -

Metoandeckre peKOMEHAANH 10 (GU3NUECKOMY SKCIEPUMEHTY (MEXaHHUKE,
MOJIEKYJISIPHOH (HU3UKE U TEPMOJANHAMUKE, 3JICKTPOJHMHAMHUKE, ONITHKE,
KBaHTOBBIM SIBJICHUSIM)

116.

MeTtomuieckne peKOMEHAANNH 110 IPOBEACHUI0 YIEHUIECKOTO XUMHUIECKOTO 1
JKCIIEPUMEHTA

117.

MeTouieckre peKOMEHIAIUH 110 TIPOBEJACHUI0 OMOJIOTHYECKOr0 SKCIICPUMEHTA 1

118.

MeTOI[quCKHe PEKOMEHAAIIMH T10 IMTPOBEACHUIO OKOJOTHUYCCKOT'0 MPAKTUKYyMa 1

119.

KomrutekT amekTpoHHBIX TocoOuit 1o u3nke (MeXaHUuKe, MOJIEKYJISIPHON (pr3uke 1
Y TEPMOJMHAMUKE, IICKTPOIMHAMUKE, ONTHKE, KBAHTOBBIM SIBIICHUSIM)

120.

OneKTpoHHOE Moco0re M0 XUMUHU «XUMHUECKUN IKCIIEPUMEHT 1

121.

OnekTpoHHOE Mmocobue «bromornyeckue NCCiaeT0BaHusDy 1

COLEPKAHUE ITPOI'PAMMABI
10 KJIACC.

(102 u, 34 B HeneN0, U3 HUX 2 4 — pe3ePBHOE BpEMs)

PacnipenesieHne y4eOHbIX 4YaCOB 10 pa3jejiaM NporpaMMbl

Tema [Tpumepnoe
KOJIMYECTBO
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qacoB

1. |BBenenue 4
2. |EcTecTBeHHOHAy4YHbIE METO/bI MIO3HAHUS MUPA 17
3. |Meramup 12
4. |O6onouku 3emiu 13
5. |Makpomup. buocdepa 21
6. |AOuotnueckue (HakTOpbl U MPUCTIOCOOICHHOCTh K HUM 26

JKUBBIX OPTraHU3MOB

7. |I[IpocTpaHCTBO U BpeMs 4

8. | 3ammTa ucciaenoBaTeabLCKuX paboT 3

9. |PesepBHOE Bpems 2
Bcero 102

BBegeHnue (4 4)

Beenenue B ecrectBo3Hanmne. Ilpupona-cpena oOutaHuss 1 UCTOYHUK KU3HU
YyeJI0BeKa. B3auMOOTHOIIIEHNS YEI0BEKa U IMPUPOJIBI, UX JUAJICKTHKA.
[Ipupona — MCTOYHUK TBOPUYECKOTO BIOXHOBEHUS JIEATEIIEN UCKYCCTBA
EcrecTBO3HAHMe — eIMHCTBO Hayk o mpupone. Marepus u ¢GopMmbl ee
cylecTBoBaHusl. /nanektrka ecrectBo3HaHUsA. OCHOBHBIE 3Tallbl €I0 Pa3BUTHS.
IloHATHE O €CTECTBO3HAHMM, KAK CUCTEME HaYYHBIX 3HAHUW O IIPUPOJIE.
Jlemoncmpayuu. BuneopparMeHTbl (IOJSI CENbCKOXO3MCTBEHHBIX YIOJUH,
Kapbepbl A J0OBIMM YIJIE U PYIbl, METAUTypru4eckue KOMOHWHATBHI, razo- WU
HedrenpoBoabl, dpaotwinu, I'IC, TOI u ADC, nocneacTBusi 3eMJICTPSICEHUN U
I[yHaMH, HMCYE3HYBIIHUE BHUJIbI PACTEHUW U JKUBOTHBIX); PENPOAYKIHUU KAPTUH
BEJIMKUX XYJIO)KHUKOB C Mei3akaMu U ApyruMu oobektamu nipupojsl (IumkuHa,
JleButana, AiiBazoBckoro, IOHoHa u 7p.); My3bIKaJdbHbIE (PpPArMeHTHI,
MOCBSIIIEHHBIE sIBICHUSM Tipupo bl (Yalikosckuii, Cen-Canc, betxoBen u ap.).
[TopTpeTbl y4eHbIX-eCTeCTBOMCHbITATENIEH, BUACO(DPArMEHTHl IO HCTOPHUH
BO3HMKHOBEHUS Y Pa3BUTUSI PUBUKU, XUMUH U OUOJIOTHH

Tema 1. EcTecTBO3HAHME U MeTOABI MO3HAHUA Mupa (17 1)

IMIMPUYECKUH YPOBEHb HAYYHOIr0 MO3HAHUSA. POpPMBI MO3HAHUS: HAYYHOE
Y HeHay4Hoe. /[Ba ypoOBHSI Hay4HOTO MO3HAHUS: AMIUPHYECKUIN (UyBCTBEHHBIMH,
OMBITHBIM) W TeopeTuueckuil (paunoHanabHbIM). IloHATHE 00 ASMHIUpUYECKOM
YPOBHE HAYYHOTO MO3HAHUS U €r0 METOJ1ax.

HabGntonenue u sxcriepumenT. ['unore3a u BbIBO/I.

MopenupoBaHue, Kak METOJl Hay4HOro no3HaHus. [Ipouecc MoaenupoBanus u
€ro COCTaBHBIC YaCTU: CYOBEKT (MCCleIoBaTelb), 00BEKT (MPEeaAMET, MPOIECC WU
SBJICHHE) M MOJIEb, OTpaXXKarollasi OTHOLIEHUWE MEXKIy HUMH. THIIBI MOJENEH:
MaTepHaJIbHbIE U 3HAKOBBIE.
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Teopernuecknii ypoBeHb HaAy4YHOro mo3Hanusi. [lonsitue o TeopeTnueckomM
YpOBHE  HAy4YHOTO  TMO3HAaHUS W  €ro  COCTaBJIAOIUX  (OCMBICICHHE
HKCIIEPUMEHTANIBLHBIX (DAKTOB, pa3paboTka U 0OOCHOBaHWE TUIIOTE3, MOCTPOCHUE
Teopun). MoJieanupoBaHre Ha TEOPETUUECKOM YPOBHE MTO3HAHUS U TUIIBI MOJEIIeH
(umeanpHasg, aHaJNOTrHs, MareMmaThueckasi). Poib MBICJIEHHOrO SKCHEpUMEHTa U
MaTeMaTUYECKOr0 MOJICIMPOBAHMSI B CTAHOBJIEHUU W PA3BUTHU E€CTECTBEHHBIX

HayK.
SA3bIK ecTECTBO3HAHUS.
buonocus.  buonormyeckas cucTeMaTMKa W €€ BaXHEHUIIWE TaKCOHBI.

bunomuHaneHast HomMeHKiIarypa. [lonsaTre Buza.

CucreMartuka ®UBOTHBIX. [ToHSITHE TOPOBL.

Cucremaruka pactenuil. [lousarue copra.

buonoruueckas HOMEHKJIATypa — OCHOBA MPO(PECCHOHATBHOMN 1E€ATEIbHOCTH.

Xumusa.  TpuBuanbHble  Ha3BaHus.  PanuoHanpHas  HOMEHKJATYpA.
Mexaynaponnas HomeHnkinarypa MIOITAK.

XUMHUUYECKHUE IIEMEHTBI U IIPOUCXO0KICHUE UX HA3BAHUMN

Knaccudukanuss HeopraHWYecKUX BeHIECTB (OKCHABI, KHUCJIOTHI, OCHOBaHUA,
COJIM) ¥ TIPUHIIUITBI OOpa30BaHUS UX HAa3BaHUU.

Qu3uxa. Envaunbl u3mepenust ¢usnueckux BenuuuH Ha Pycu.  EnuHunbr
U3MepeHust GPU3NUECKUX BEJIMYUH B HEKOTOPBIX JPYTUX CTpaHaX. MexayHapoHas
cucTeMa eAMHUI] u3MepeHus ¢pusndeckux eyl — CH.

OCHOBHBIEC U TIPOU3BOJIHBIC €IUHUIIBI U3MEpeHUst pu3ndeckux Benuuun CU
EcTrecTBeHHOHAY4YHbIE NMOHATHS, 3aKOHbBI M TeOpUHU. EcCTeCTBEHHOHay4yHBIE
noHsATusi. KoHkpeTHble U a0CTPaKTHBIE €CTECTBEHHOHAYYHbIC TTOHSATHUS.

3aKOHBI €CTECTBO3HAHMS.

EcrectBenHoHayuHbie Teopur. OrnucarelibHbIE TEOPUU M OOBSICHUTEIbHbBIC
teopun. [Ipornosupyromas posib €CTECTBEHHOHAYYHBIX TEOPUM.

EcrectBeHHOHayuyHast kKaptuHa Mmupa.  Kaprtuael mMupa: peauruosHas,
ObITOBasi, XymoxecTBeHHas. EcrercBeHHoHayuHas kaptuHa wmupa (EHKM).
Opomonusi EHKM wu  ee orambl:  apuCTOTENECBCKUM,  HBIOTOHOBCKMIA,
SUHILTENHOBCKAS PEBOJIFOLUS.

[IpvHUMNBI TO3HAHUS B €CTECTBO3HAHUU: COOTBETCTBUS, JOMOJHUTEIBHOCTH,
IIPUYUHHOCTH, CHMMETPHUU

Mupsbl, B KOTOpPbIX MbI kuBeM. Kiaccudukamuss MupoB (Mmeramup,
MaKpOMHP, MUKPOMUP, HAHOMUD). ['paHUIIbI MUPOB U YCIOBHOCTh 3TUX T'PAHUII.
[Tpubops! 1151 U3ydEeHHUs] MUPOB, UX 3BOJIOLUSA OT CBETOBOro MUKpockomna P.I'yka
JI0  CKaHUpylolero TyHHeIbHOro Mukpockona (CTM) u aToMHO-CHIIOBOTO
Mukpockona (ACM).

MonekynsipHOE pacio3HaBaHUE U €ro poJib B IPUPOJIE U JKU3HU YEIOBEKA.
Komnsioreps! Oyaymiero.

Jemoncmpayuu. Iloptpetsl yudeHbix- ectecTtBoucnbiTarened (I'.Tamunes,
d.MeunneneeBa, ['.Mennenss, H. bekeroBa, M. @apanaes), pa3aIudyHbIC
MaTepuanbHble (usudeckue (AmekTpodopHas MalIMHa — MOJIETh MOJIHUH,
KPUCTAJUTMYECKHUE PEIICTKU PA3IMIHBIX TUIIOB), OMOJIOTHYECKUE (MYJISDKH 1BETOB,
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OpraHoB TejJa uejoBeka), reorpaguueckue (rmodyc, KapTa, TeJUIypuil),
XUMHUYECKUE (IIAPOCTEPKHEBbIE W OOBEMHBIE MOJEIM MOJEKYJI Pa3InYHBIX
BEIIIECTB).

Cnaiinpt ¢ MozensiMu  cTpoeHus aroma Tomcona u  Pesepdopna.
OTHOCHUTENIBHOCTh MOHATHUS MYCTOTHI. Paznuunbie (u3nyeckue, XMMUYECKHE U
OMOJOTUYECKHUE MOJIEIH.

[Toptpetst Apucrtorens, K.JIuanes, Y. [lapBunHa; BuaeodparMeHTh ¢
TaKCOHaMH B OOTaHUKE M 300JIOTMM W TPUMEPHl CUCTEMATUKH OTIEIbHBIX
pPaCTEHUN U )KUBOTHBIX.

Tabnuma, cmaiin umu BuneopparmeHT «Homenknatypa MIOITAKY; TaGmuiibt
WIM CIaifbpl ¢ aHUMalWsSMU MO OOIIMM MTpPHUHIUIAM OOpa3oBaHUs Ha3 BaHUU
BAKHEUIIUX KJIACCOB HEOPraHWYECKUX COCJUHEHUH — OKCHJAOB, KHUCJOT,
OCHOBAHWSI, COJICH, - U UX KIacCU(UKAIIHH.

[Toptperst Oma, Kynouna, HetoToHa, DitHIITEHA U Jp.; TAOJIULIBI OCHOBHBIX U
npou3BoAHbIX eauHul] CU; nuHamudeckue Buaeo(parMeHThl, WUTIOCTPUPYIONINE
BOKHEUIINE TOHATHS (PU3NKKM TPUMEHHUTENIIbHO K TEME YypoKa; Cclaij wid
BugeodparmeHT «CTapopyccKue €IUHMIBI U3MEPEHHsS] HEKOTOPBbIX (PU3MUECKHX
BEJINYUH.

Tabmuupbl 1 BuAeoPparMeHThI, WUTIOCTPUPYIONINE BaKHEUINIUE TTOHSATHUSA,
3aKOHBI U TEOPUHU €CTECTBEHHOHAYYHBIX JTUCLUHUILIMH 110 KYpCy OCHOBHOM IIKOJIBI.
BuneodparmenTsl U ciaiiabl 0 3BOJOLUA MUKPOCKOIIOB.

Jlabopamopnsie onvimel. 1. IlocTpoeHre paBHOCTOPOHHUX TPEYTOJILHUKOB U3
COMYEK Ha TUIOCKOCTM WM B TpocTpaHctBe. 2. WmmiocTpammst — mpuHIUIA
cooTBeTcTBUS. 3. MogenupoBaHue NOpUHIMNA PadOThl  CKAHUPYIOIIETO
Mukpockona. 4. JlokazaTeiabCcTBO OEIKOBOW MPUPOABI (PEPMEHTOB.

Ilpakmuueckaa paodoma Nel. DMNUpUYEeCKOE TO3HAHUE B HU3YUYCHUHU
€CTECTBO3HAHMSI.

Ilpakmuueckasa paboma Ne2. HabnroneHue 3a "3BMEHEHUEM TEMIIEPATYPHI JIba
U €r0 COCTOSIHHMEM IIPU HarpeBaHUU

Ilpakmuueckasa paboma Ne3. HaGnroneHue 3a mpopactanueM ceMsH (pacomau
Ilpakmuueckasa paboma Ned. HabnroneHue 3a ropsiieit cBeuon

Tema 2. Meramup (124)

Yenoexk u BceesieHHass. XpOHOJOTHS aCTPOHOMUYECKUX IMPEACTABICHUN U
OTKPBITHM: TEOLICHTPUYECKAsT CHCTEMA MHUpPA; AHTPONOLEHTPUYECKAS] CUCTEMA
MHpAa; TEIUOLEHTPUYECKAS] CUCTEMA MHUpa. ACTpOHOMBI 16-19 B.B. M UX BKJIax B
pa3BUTHE MPEICTABICHNI O BCeleHHOM.

Kocmomnorus. Bkinag oreuecTBEHHON HAyKH B MUPOBYIO KOCMOJIOTHIO.

IIpoucxoxkaenne u crpoeHue BceneHHoi. Pu3nyecKkre SIBJICHUS U 3aKOHBI,
CBS3aHHBIC C TPOMCXOXKJICHHEM H cTpoeHueMm Bcenennoil. Dddext Jlomnepa.
3akon Xab6ma. Teopus bonwimoro B3peiBa. EnuHuibl u3mepeHus KOCMUYECKHUX
pacctostauii. HeGecuwie Tema. Cospe3qausi. 3BE3AHBIC CKOTUICHHS. 3BE3IIBI.
[ImaneTsl. KOMeTBI, METEOPUTBI, ACTEPOUIBI.

Kak yenoBek usyuaer meramup. IlepBbie Teneckonsl 1 00CepBATOPUH.
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Teneckon-pedpakrop u Temeckon — pedIaeKTop. Pannoreneckonsl u
MeXIUIaHeTHbIe cTaHluu. OpourtanbHas actpoHoMuueckas oocepBaropus (OAO).

3axonbl aBMkeHUsT HeOecHbIX Tea. llepmeii 3akon Kemnepa. Anoreid u
nepurei. XapakTepUCTUKU dJuinnca: (okaibHOe paccTosHue, (OKYC, OCh,

MOJIyOCh, JKCIICHTPUCHUTET. Bropoii u tperuii 3akonnl Kermepa. 3akoH
BCEMHPHOTO TsATOoTeHUsa. KocMudeckne CKOpOCTH.
lanakTuku. OO6mume cBeneHUs O TajakTHKax. YepHbIe bIPHL.

Knaccudukanus ralakTUK: JJUIMNITAYECKHE, CIHUpalIbHBIC, HENPABUIBHBIC,
panuoranaktuku. Harma ramaktuka - Mieunsiii nyts. KBaszapsl.

3Be3abl. Counne. 3Be3apl, UX poxaeHue. CHeKTpalbHbIA aHAIU3 - OCHOBA
HCCIIEIOBAaHUSI XUMUYECKOTO COCTaBa 3BE3/I.

XapakTepucTuku  (CBETUMOCTh,  CHEKTpajdbHBIM  Kjacc, 3hdeKTuBHAS
TeMmreparypa) U Kiaccudukaius 3Be3] (KEIThle U KpacHbIE KapJIUKU, KpacHBIC
TUTaHTbI, CBEPXTUTAHTHI, O€JIbIe KapJIUKU, HEUTPOHHBIE 3BE3/IbI).

[Tpoucxoxnenne ConHila u ero crpoeHue. CTpykTypa COTHEUHON aTMOC(hEpHI.
ConHeuHbIl BETEp.

Conneunass cucrema u ee miIaHerbl. CrpoeHne COJIHEUHOW CHCTEMBI,
rmaHetel ConHE4YHOM cuctembl. Jlpyrue CTpyKTypHbIe 35eMeHThl COJIHEYHOM
CUCTEMBI: CITyTHUKH IIJIAHET, aCTEPOUbI, KOMEThI, METCOPHUTBHI.

Hemoncmpayuu. Iloptpetsl Apucrorens, [Itonemes, Apucrapxa CamMmocckoro,
H. Konepnuka, /Ix. bpyno, I'. I'anunea, K. [luonkoBCkoro m mepBbIX MIECTH
COBETCKUX KOCMOHABTOB, A. DifHiTeiHa, A. ®puamana, K. Jlornepa, B. Ciudepa
u J. Xab6na, K. Auckoro, U. Hetotona, 1. Jlunnepcrest, 1. Kemnepa

Buneodparmentel u Qortorpaduu mo Tteme: MojeNb boibIIOro B3phIBa,
pa3lIMuHbIe THUIMBl TANAKTUK (IUIMNTUYECKUE, CHUPAIbHBIE W HENPABUIILHBIC),
co3Be3us CeBepHOTro TONyLIApHUs, pa3jIudyHbie HEOECHbIC Tela, KBa3aphl,
npoucxoxjaeHne u crpoeHue CoyHIa, CTPYKTypHbIE 3JeMeHTbl (COJIHEUHOM
CUCTEMBI

[ITKOJIBHBIN TETECKOTI.

MopenupoBanue: Btoporo 3akoHa Kemepa, mnoBepxHoct CoJiHIa
(KOHBEKTUBHOM 30HBI).

Jlabopamopusie onvimoul. 1. OnpeneneHue reorpa@uuecKkoil MUPOTHI MO
yray Habmonenus [lonsipHoii 3Be3nbl. 2. [locTpoenue aimumnca.

Ilpakmuueckaa paooma No5. V3ydeHue 3Be3AHOT0 Heba ¢ TMOMOIIBIO
MOJIBUKHOW KapThl.

Tema 3. O00s10uku 3emuin: autocepa, ruapocdepa, armochepa (13 4)

Crpoenune 3emun. Jlurocdepa. Buytpennee crpoeHue 3emuin U ee
xumuueckuii coctaB. CtpoeHue u coctaB jauTochepsl. MuHepaabl U TOpPHBIC
nopoasl. Pynel.  Jlutocdepupie mmutThl. 3emuerpsicenus. I[llkama Puxtepa.
HMHTEeHCUBHOCTD 3eMileTpsiceHuit. Llynamu.

I'uapocdepa. Oxeanbl u mMopsi. CoctaB ruapochepsl. MUpOBOH OKeaH.
Mops. Hetunnunbsie Mopsi: CapraccoBo, Kacnimiickoe u Apanbckoe.
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TeMa MOpsl B IPOU3BEIEHUSIX MUPOBOU XyJA0KECTBEHHON KYJIBTYPHI.

Boabl oxkeanoB u Mopeil. XMMHUYECKHMH COCTaB MOPCKOM M OKEAaHUYECKOU
Bosbl. IIpomunne. Jlenq B okeane. I'peHnanausi. AHTapkTtuaa.  JBuxkeHHe BOJ
MupoBoro okeana. [IpunuBel u otiiBel. Mopckue TeueHus. TUIbl KiInMara.

Boabl cymu. Bojpl cymm u ux kiaccudukarms.

Ponnuku. I'eitzepbl. MunepaiabHbIe BOABI U UX KJIaCCU(pUKAIIUS.

[IpoGnema npecHoi Bobl. O3epo baiikai.

KapcToBsie siBieHUsI 1 00pa30BaHUE CTAJTAKTUTOB U CTAJarMUTOB.

AHOMaJIbHBbIE CBOMCTBA BOJIbI U X 3HAUYECHHE B IPUPOJIE.

Atmocdepa. Iloroma. AtMocdepa u ee cocraB. BepTukaibHOE CTpoeHUE
aTMocdepsl: Tporocdepa, ctpatocdepa, Mezochepa, Tepmocdepa, sk3ochepa.

CoctaB Bo3ayxa. O30HOBBIE JBIPBI U TAPHUKOBBIHN 3(PPEKT.

[Toroga n kauMar.

AtmocdepHoe nasiaenHue. Bertep. ATtmocdepHoe napieHue. KeccoHHas wu
BbICOTHAsI 00s1e3HU. [ [UKIIOHBI M aHTUIIMKIIOHBI. ATMOC(EpHBIE PPOHTHI.

Berpa m ux Buubl: IIKBaJ, cMepy, aHTHUMAaccar, maccar, Opus, pEH, Oopa,
CUPOKKO, MYCCOHBI, Tall(DyHBI, yparanbl, CMep4u, TOPHAJIO.

[xana bogopra.

Baaxuocts Bo3ayxa. Brnaxnocts Bo3ayxa. [Icuxpomerp u I'mrpomerp. Touka
pocbl. O6maka, ux Gopmsel u pazmepsl. Tyman. Ocajku u ux tumbl. Pagyra.

Jemoncmpayuu.  OO0pa3upl pyJ, MUHEPAJIOB U TOPHBIX MOPOJ, PuU3HUECcKas
KapTa MOJyIIapui, aTaachl.

Kaptel:  Mopckux TedeHW#l, ¢u3nueckue KapTbl Mupa Hu Poccuiickoit
denepanum.

Buneodparmentel u ¢dortorpadpum mo TeMe ypoKa:  CTPOECHHE 3eMIIH,
3eMIJICTPSICEHUS, IIyHaMH, pa3IMYHbIe OKEaHbl W MoOps, ailcOepru, MOpPCKHUE
TE€UEHHUsI, POJAHUKHU, Teil3epbl, 03epo baiikan, KapcTOBbIE SIBIEHUS (CTAIIAKTUTHI U
CTaJIarMUTHI), aTMOc(epa U ee cOCTaB, IIUKJIOHBI U AHTUIIMKJIOHBI, BUJIBI BETPOB,
TyMaH, pajyra, OCaJKy pa3JIMYHbIX THUIIOB.

Penponykuuu kaptun - W. AliBazoBckuil «JleBsatsiii Bam», WM. JleBurtan
«beper Cpemuzemuoro mopsi», M. Hlumkun «Ha Oepery mopsi», JI. Jlaropho
«Mope», A. PwsuioB «Ha romybGom mpoctope»; ¢GparMeHThl MY3bIKAIbHBIX
npousBenenuit - H. Pumckuii-KopcakoB «Cankxo», K. Jlebroccu «Mope», M.
Pagens «Jlogka B okeaHne» u3 cOopHuka «3epkanay, I1. HalikoBckuit «Jlebenunoe
o3epo», M. Mycoprckuii  «CHerypoukay.

[IpeBpaiiieHrsi HEPaACTBOPUMBIX KapOOHATOB KaJIbIIUS WU MarHusi (CpeIaHHuX
COJIEH) B pacTBOPUMBIC TUIPOKAPOOHATHI (KUCIbIE COJIM) U OOpaTHO — MPUYUHA
o0pa30BaHUs CTAJAKTUTOB U CTAJATMUTOB.

MoaenvupoBaHue TapHUKOBOTO A deKTa.

[IpubGopsl: mns wu3MepeHusi armochepHOro naBieHUs (OapoMeTpswl), IS
WU3MEPEHUS BIAKHOCTU BO3AyXa (TUTPOMETPHI).

Jlabopamopusie onvimel. 1.1/3yueHnue coctaBa rpanuTa. 2. MoaenupoBaHue
BBICOKOW TIUIOTHOCTH Boabl MeptBoro wmopsi. 3. PacumpeHue BoAbl MpHU
HarpeBaHUH.
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Ilpakmuueckasn paboma Ne 6.113ydeHne KOJUIEKIIMN TOPHBIX TTOPOT

Ilpakmuueckaa padoma Ne 7.M3yueHue >XeCTKOW BOJbI U YCTpaHEHHUE €€
KECTKOCTHU

Ilpakmuueckaa paboma Ne 8.1I3ydyeHue mapameTpoOB COCTOSHUS BO3JyXa B
KaOHWHeTe.

Tema 4. Makpomup. buocgepa. (21 4)

7KM3Hb, IPU3HAKH KUBOT0 M UX OTHOCHUTEIbHOCTD. OCHOBHBIE CBOMCTBA
JKUBOTI'O OpraHu3ma: €IMHCTBO XWMHYECKOTO COCTaBa, OOMEH BELIECTB,
CaMOBOCIIPOU3BE/ICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTb, pa3BUTHE U POCT,
pa3IpaXuMoOCTh,  JTUCKPETHOCTH U LIEJIOCTHOCTB, DHEPrO3aBUCUMOCTb.

JXKuBble cucTeMBl, Kak CaMOYIPAaBISIIOIIMECS, CaMOPETYIUPYIOLUECs,
CaMOOPTAHU3YIOLIUECS CUCTEMBI.

Tpu Hayana TEpMOIMHAMUKH.

[ToHsiTe 3HTpONUM.

IIpoucxo:xxkaenue ;ku3Hu Ha 3emJiie.  OCHOBHBIE TUIOTE3bI MPOUCXOKICHHS
KA3HU Ha 3emJle. KpPEalMOHM3M, THUIIOTE3a CAMONPOU3BOJIBHOTO 3apOXKIACHUSA
YKU3HHU U3 HEXKUBOT0, KOHIENIUS OMOreHe3a, runoTe3a NaHCIepMUu.

['unore3a MPOUCXOXKIECHUS HKM3HM IMyTEM OHMOXMMHYECKON 3BOJIIOIUHU
(runore3a OnapuHa—XosaenHa).

Jluckyccus 0 BO3MOKHOCTH CYLIECTBOBAHUS BHE3EMHBIX LIMBUIU3ALUH.

XHMHYECKHH cOCTAaB KJIEeTKH. XUMUYECKasi OPraHU3alys KIETKA Ha aTOMHOM
— DJIEMEHTHOM, - YpOBHE.  Makpo3JIeMEHTHI. MHUKpPO3JIEMEHTHI.

MonekynsapHblii ypOBEHb XMMHUYECKOH OpraHM3alMy KIETKU (MOJEKYJISIPHBIN
COCTaB KJIETKH).

Heoprannueckue coenqunenus kiuetku. Boga u ee pons. MunepanbHbIe COU.

OpraHndeckue BEIIeCTBA KIETKHU.

YpoBHHM opraHu3anuM KU3HU. KIIETOUHBI YpOBEHb OPraHU3ALMM KU3HU Ha
3emue. TkaHeBbld ypoBeHb. THUIBI TKaHEW >KUBOTHBIX (IMUTENHATIbHAS,
COCJMHUTENIbHAS, MBIIICYHAss, HEpBHas) U pacTeHudd (oOpaszoBaTenbHasl,
MOKPOBHAsl, OCHOBHasi W mpoBoAsmias). OpraHHelid ypoBeHb. OpraHu3MEHHbIN
ypoBeHb. llonmynAnMOHHO-BUIOBOM YpPOBEHb. bBHOTE€OLIEHOTHYECKUN YpPOBEHbD.
buouenos. buochepHsblil ypoBeHb.

IIpokapuorsl M 3ykapuorbl. IIpokapuorsl U sykapuotsl. bakrepun m ux
kinaccudukanusa: mo dopme (OaMIIIBI, KOKKU, CIUPWILIBI, BUOPUOHBI), TIO THUITY
nuTanus (canpoduThl, Tapa3uThl), MO OTHOIICHHWIO K KucIopoay (a’pooswl,
aHa’poOb1). OCOOCHHOCTH CTPOCHHUS OAKTEpUHl M MX IKH3HEACATEILHOCTH. Poib
OaKkTepuu B IPUPOJIE U KU3ZHU YETIOBEKa.

[MnanoOakTepun (CHHE-3€JeHbIE BOJOPOCIN) U OCOOCHHOCTH HUX CTPOCHUS U
KU3HEeATebHOCTU. Ponb  1TuaHoOakTepuil B mpupo/Ie.

CrpoeHne KIETKH 3YKapHOTOB.

Kaerounass teopusi. Ilpocreiimme. Bupycbl. Knerounas teopus u ee
nosioxkeHus. Ilpocreiilive: >KTyTHUKOBbIE, PECHUYHbIE, amMeOOUJIHbIe. 3HAYEHUE

MIPOCTENIINX B IPUPOJIE U KU3HU YEIOBEKA.
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Bupycei. CtpoeHne u 0COOEHHOCTH KU3HEIEATeILHOCTH BUPYCOB. BupycHbie
3aboneBanms yeaoBeka. BIY u CITN/I.

I'pu6b1. Posts rpuboB B pHpoie U B XO3MCTBE YeIOBEKA.

JKogornyeckue cucrembl. llonstue skocucremsl. buoromn. buoueHos.
buoreonieno3. OTanyusi 6MOreo1eHo3a OT IKOCUCTEMBI.

HecrabunbHbie 1 cTaOMIbHBIE SKOCUCTEMBI.

Tumonorus KHUBBIX OPraHU3MOB 3KOCUCTEMBI: MPOIAYLEHTHI, KOHCYMEHTHI,
penyteHTsl (canpodursl). ABTOoTpodsl. ['ereporpodsr.

[Tonsitne o mumeBsx (Tpoduueckux) memsx OuoreoreHo3a. buomornueckmii
KPYTOBOPOT BEIIIECTBA B MPUPOJIC.

I[MumeBbie menu. JKojaorus. Ikoaorudeckue gpaxkropol.  IlumeBas 1emns.
JIBa OCHOBHBIX THUIA TPOPUUECKUX IETEH — MacTOMIHBIC (IIETMH BBHICTAHUS) H
neTpuTHble (uenu pasznoxkeHus). IluieBasi ceTb. DKOJOTMYECKHUE MUPAMUIBI
(uncnenHocTH, buomaccel, sHeprun). IIpaBumo 10 %.

[Tonsitue 00 skosoruu. OCHOBHBIE MTPOOJIEMBI IKOJIOTHUHU.

DkoJyoruyeckue pakTopbl: a0MOTUYECKHUE, OMOTHYECKUE, aHTPOIOTCHHBIE.

Buocdepa. buochepa u ee rpanunpl. Konuenius sBostonuu 6unocheps B. .
Bepnanckoro. Hoocdepa. Texuochepa. OcCHOBHBIE TOAXOJbI B YYEHUU O
ouocdepe: DHEPTreTUYECKUH, OMOTeOXMMHUYECKUH, HH()OPMAITMOHHBIH,
MIPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(HEPHBIH.

DKoyiornyeckue mpoOieMbl YEIOBEUYECTRA.

IonsiTue OuoJiorMyeckoi 3Boounu.  [loHATHE OMOJIOTUYECKON IBOJIIOIUU.
JmuTeIbHOCTh, HEOOPATUMBIN XapaKTep, HAPaBIECHHOCTb SBOJIOINH.

OCHOBHBIE HAaIpaBJICHUS DBOJIOLIUH. buonornueckuit nporpecc.
buonorunuecknii perpecc.

AHTpOIIOTEHE3 U €70 ATAIbI.

JBoNOIMOHHAA Teopusi. [Ipennocbulkd cO34aHUSI SBOJIOLMOHHON TEOpUH
UY./lapBuna. Jloruueckasi CTpyKTypa AapBUHU3MA (M30BITOYHAS HHTCHCHUBHOCTH
pa3sMHOXKEHHUs, 00pb0a 3a CyIIECTBOBAHUE M €€ BHJIbI, €CTECTBEHHBIN 0TOOD).

CunTeTnueckast TEOpHs HBOJTIOLINH.

MukposBomorust.  BumooOpaszoBanue (reorpaduveckoe W 3KOIOTHYECKOE).
MakponsBosronus.

JIBMOKylIMe CHUJIbl 3BOJIIOLMU: MYTAlMOHHBIM MPOLECC, MOMYJISIIUOHHBIE
BOJIHBI, U30JISIUS.

@opMbI  €CTECTBEHHOIO0  OTOOpa:  CTAOWIM3UPYIOLIUWA,  JIBHXKYLIHM,
JIU3PYITUBHBIN.

Jemoncmpayuu. Buneobparmentsl u Qortorpaduud mo Teme: MPOIEecChl
THUEHUSI, OpOKEHHE, MPOIECChl AUCCUMWISIMU; TMPEICTaBUTEIN MPOKAPUOT U
AYKaApUOT; OCOOCHHOCTU CTPOCHHUSI BUPYCOB, MPEACTaBUTENN ILapCTBa TpUOOB,
HKOJIOTHYECKUE CUCTEMBI, IPUMEPHI MUILEBBIX LETEH,

PactBopeHue B BOJe XJIOPOBOAOPOAA (AUCCOLMAIUS COJISTHOM KHCIIOTHI),
pPacTBOPEHUE KPUCTAUIOB MEpPMaHraHaTa Kajausl WM MEIHOr0 Kylmopoca B BOJE,
ucrapeHue Bojabl, u(Gy3us MaxyInx BEmecTB (0JEKOJIOHA) C TOPSIICH JIaMITOYKH
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HAaKaJIMBaHWS, WCIAPEHUE Kalll Cchnuprta ¢ (QUIBTPOBAIBHONW OyMmMaru Wiu
canderku.

Penpoaykimu KapTUH BEJIMKUX XYJOKHMKOB Ha TeMy OO0XECTBEHHOTO
MPOUCXOXKJICHUS KU3HU; PA3TTMUHBIX PUPOTHBIX SKOCUCTEM.

Tabnuubl 1 muakarel: «XUMHUYECKUN COCTAB KIETKW», « IBOJIOIMOHHOE JIPEBO
pacTeHui», «IBOJIOIMOHHOE JIPEBO JKUBOTHBIX», «DBOJIOIMOHHOE JPEBO
MPUMATOB U YEIOBEKa.

[Toptpersl A.M. Onapuna u JIx. b. Xonneiina, T.111BanHa,

J.N. Banosckoro u J. Jlxxennepa, A.Tencnu, B. Cykauesa, J. I'ekkens, B.I.
Bepnaackoro, Y./lapBuna.

[InakaTel M MYJSDKM OpPraHOB M CHUCTEM OpraHOB pPAacTEHUM, 4YEJIOBEKA H
YKUBOTHBIX.

JlemoHcTpanus npouecca (OTOCHHTE3A.

Jlabopamopusie onvimwi. 1. CpoiicTBa OenkoB. CBONCTBa TIIIOKO3BI.
CaoiicTBa caxapo3bl. CBOICTBA Kpaxmaia.

Ilpakmuueckan paboma Ne 9. PaciozHaBaHHE OpraHUYECKUX COCTUHEHU

Ilpakmuueckaa paooma Ne 10. V3ydyeHue MHUKPOCKOIMHUYECKOTO CTPOSHUS
YKUBOTHBIX TKaHEH

Ilpakmuueckan paboma Ne 11. VIzyueHue pacTUTEIHHOM U AKUBOTHOM KIETKU

Ilpakmuueckasa paboma Ne 12. VI3yueHue npocTenmmx

Ilpakmuueckan paboma Ne 13.M3ydeHre B3aMMOCBS3€H B HWCKYCCTBCHHOM
HKOCUCTEME — AKBAPUYME M COCTABIICHUE LIENIEH TUTAHUSI.

Ilpakmuueckaa pavoma Ne 14, VI3yueHne ObITOBBIX OTXO/IOB.

Tema 5. AOuornmuyeckue (PakToOpbl W NPUCHOCOOJEHHOCTh K HHMM JKHUBBIX
OpPraHu3mosB (26 4)

Oco0ennoctu kiaumara Poccun. 30Ha apKTH4YeCKMX NIYCTbIHb, TYHAP H
JecoryHap. Kmumar Poccun. IIpuponno-knumaruueckue 30861 Poccuu:

APKTUYECKUX MyCTBbIHb, TYHJAp, JECOTYHAp, TaWr'd, CMELIAHHBIX U
IIMPOKOJIUCTBEHHBIX JIECOB, JIECOCTENHAs, CTENEH, IMOJIYIYCThIHb,
ITyCTHIHb.

PazHooOpa3ue u nmpucrocoOJIEeHHOCTh JKUMBBIX OPraHU3MOB K TOH WM HHOMN
IIPUPOTHO- KIIMMATHYECKON 30HE.

JJIeKTPOMArHuTHasi npupoaa csera. Cger. Pa3zButme npexncrasieHuid o
NPUPOJIE CBETa. OJIEKTPOMAarHUTHOE wu3iydyeHue. [[nuna BonHbel. Yacrora
KOJICOaHMIA.

[ITkaya >AEKTPOMArHUTHBIX BOJH. 7Y-JIyduM, pPEHTITEHOBCKOE H3JIy4YEHUE,
yIbTpapuOIETOBOE U3IyYEHUE, BUAMMOE U3IydeHUE, MHPPAKpACHOE H3ITyUCHHE
Y UX POJIb B IIPUPOAE U )KU3HH YEIIOBEKA.

OnrTuyeckue cBOMCTBA cBeTa. J[BolicTBEeHHAas npupoja ceeta. GOTOoH.
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3aKOHBl OTpaK€HUs W MHpeJomiieHHs cBeTa. (OTHOCHTENbHBIM MOKa3aTesb
npeiaomiieHus.  DakTopbl, BIMSIONIME HA IOKA3aTellb MPEIOMIICHUS: IMPUPOJa
BEIECTBA, TEMIIEpaTypa, AJIMHA BOJIHBI aJarouero u3nydenus. Pegpakromerp.

Hucnepcus, nudpakiys u THTEpPEPEHIIHs CBETA.

CeT M NpPUCHIOCO0ICHHOCTh K HEMY KMBBIX OPraHu3sMoB. BimsHue cBeta
Ha OPraHu3alNIo0 KU3HEHHOTO [IUKJIA OpraHu3MoB. bruoputmel. POTOCUHTES.

Knaccudukanus  pacteHuii  Ha  CBETONIOOMBBIC,  TEHENIOOWUBBIE U
TE€HEBBIHOCIMBBIE. DOTOTpONM3M. 3HAUYEHHE CBETAa I OPHEHTALMH KUBBIX
CyIIECTB B IIPOCTPAHCTBE. BHOIIOMUHECHEHIINA U €€ POJIb B KU3HU KUBOTHBIX.

BHyTpeHHsIA JHepPrus MaKpOCKONMYECKOM cucTeMbl. TepmoanHaMuka u ee
IIPOTHOCTUYECKOE  3HAayeHHWE. DBHYTpeHHsA DJHEPIUs  TEPMOIAMHAMUYECKOU
cucreMsl. [lepBoe Havano TEpMOIMHAMUKH.

Temmonepenaya.  TermonpoBogHOCTh.  KOHBEKIMS:  €CTECTBEHHAass U
NpUHYAUTENbHAA. TEeIIOBOE N3ITyYEHHUE.

TemoBoe paBHoBecue. Temmeparypa. Bropoe Hadamo TEpMOAMHAMUKM.
KonungecTBo TemnoTsl. TemoeMKocTs.

TenmoBoe paBHOBecue. TepMOAMHAMUYECKHE CHCTEMBI TpPEX  THIIOB:
U30JIMPOBAHHBIE, 3AKPBITHIE U OTKPBITHIE.

Temmeparypa, Kak napaMeTp COCTOSIHUS TEPMOJUHAMUYECKON CUCTEMBI.

Temneparypa #u nNpHCNHOCOO0EHHOCTL K HeH JKMBBIX OPIraHM3MOB.
TepMmoperynsauus B »KUBOM ITpupoae. TermonpoayKuus 1 TEIIo0TAAYA.
MexaHu3mbl TEpMOpPETYJISIIAM KUBOTHBIX M pacTeHuil. Temmepatypa Tena
YeJIOBEKa U €€ (PU3H0IOTrnYecKas poJib.

Knaccudukanus )KMBOTHBIX IO TEMIEPATYPHOMY PEXKHMY Ha TOMOMOTEPMHbIE
MOMKWIOTEPMHBIE U TETEPOTEPMHBIE.

Krnaccudukanus opraHu3mMoB 0 TEMIIEPATYpHOMY UHTEpPBATY OOUTaHUS:
OBPUTEPMHBIE U CTEHOTEPMHBIE.

AkxinMmaTuzainus. TeMrepaTypHbIil peKuM.

CrTpoeHue MoJieKyJIbI B (PM3MYECKHE CBOCTBA BOAbI. CTpOEHUE MOJIEKYJIBI
Boabl. Boma kak pactBoputens. @Pu3MyYEeCKMe CBOMCTBA BOJbBI: aHOMAaJbHAs
TEMIIEpaTypHass 3aBUCUMOCTb IUIOTHOCTH BOJbI; BBICOKOE IIOBEPXHOCTHOE
HATSDKEHHWE BOJBI, AHOMAJIBHO BBICOKHME 3HAQUYEHUsI TEMIEpaTyp KUIIEHUS U
IIJIABJICHUS] BOJBI; BBICOKOE 3HAYEHUE TEIUIOEMKOCTH BOJBI.

3HaueHre PU3NYECKUX CBOMCTB BOJBI JIsl HPUPOJIBI.

JJIEKTpOJIUTHYEeCKasA auccouuanusi. OCHOBHBIE TIOJOKEHUS  TEOPUHU
anekTponuTuieckoil  auccormanuu  (TOJl). DIEKTPONUTBI U HEIJIEKTPOJIHTHL.
Knaccudukanys nOHOB MO pa3IMYHBIM OCHOBAaHUSM. MexaHu3Mbl AUCCOLUALNUN
AIEKTPOJIMTOB C PA3HBIM TUIIOM XUMHYECKOU CBA3U. CTENEHD INEKTPOIUTHYECKON
nucconanyu. CoJiv, KUCJIOThHI 1 OCHOBaHUS B cBeTe TO/I.

PacrBopumocts. pH, kak moka3sareiib cpeabl pactBopa. PactBopumocTs u
ee KOJIMYECTBEHHAsl XapaKTePUCTUKA — KOA(PPUIIUEHT PaCTBOPUMOCTH.

MaccoBas 10J1s1 paCTBOPEHHOI'O BEILECTBA B PACTBOPE.

Bona kak amdonur. [lonsitue pH pactBopa.
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3nauenne pH B mpupone. 3Hauenms pH dusmonornueckux KUIKOCTEH
YEJI0BEKA B HOPME.

XuMHYeckHe CBOHMCTBA  BOJBLI. XUMHUYECKHE  CBOMCTBA  BOJBI.
B3anmoneiictBue BOABI C MeTaulaMd. B3auMonencTBHE BOJBI C OKCHUIAMHU.
['moparanus. Bzaumopencteue Boabl ¢ coisiMu. ['maponus. PasnoxkeHue BOIBI.
[Tonsitue 00 anexTponause u GoTou3e.

Boaa - abuoruueckuii paxkTop B :xKU3HU pacTeHuii. Poib Boasl B 6uocdepe:
KOJBIOCTh JKM3HHU, cpela OOWTaHWs, YYaCTHHUK OMOXMMHUYECKHX IPOIIECCOB,
YYaCTHUK CO37jaHus OMOTE€OIIEHO30B, PErYIATOp KJIMMaTa Ha TUIAHETE.

['maponu3 opraHnYeCKUX BEMIECTB B )KUBBIX OPraHU3Max.

Knaccudukanus pacTeHWd 1O OTHOIICHWIO K KOJWYECTBY BOABI B
OKpYXKaroIIen cpee: ruaaToOUThl, TUAPOPHUTHI, TUTPODUTHI, Me30(HTHI,
KCEPO(HUTHI.

Cosenoctb, kak aduormueckuit ¢axrop. Comu. Knaccuduxanus coien.
Hauboiee pacnpocTpaHeHHbIE KUCIIBIE COJHU, X MpuMeHeHue. JKeCTKOCTh BOJIBI.

Conu kak MHUHEpaI000pa3yroIre BeIiecTBa.

Conu — abuotuueckuii ¢akrop. [Iprcnocob1eHHOCTh pacTEeHUM U )KUBOTHBIX K
PAa3IMYHOMY COJIEBOMY PEKUMY.

BrnusiHue conu Ha OpraHu3M YeJI0BeKa.

IMouBa, kak abuornyeckuii pakrop. I[loHarue o mousBe u Kiaccuuraus
noyB. [Iporiecc mouBooOpazoBaHus.

Onaduyeckre (GakTopel Ccpeabl U MPUCIOCOOJICHHOCTh K HHUM JKHUBBIX
OpPTraHU3MOB.

3HayeHuEe TMOYBHI B MPUPOJIC U KU3HU 4YEJOBEKa: Cpela OOUTaHUS >KUBBIX
OpraHMW3MOB; ASKOHOMHMYECKOE 3HauyeHue, o0JagaeT IUI0OJ0pOJMEeM, OKa3bIBaeT
CYILLIECTBEHHOE BIIMSHUE HA COCTaB U CBOMCTBA Bcel ruapocepsl 3eMiu, sIBIsSETCS
TJIaBHBIM PETYJISITOPOM cocTaBa atMocepbl 3eMiM, BaKHEHITUH KOMIIOHEHT
ouoreoreHo3a.

[IBeT 1 quarHocTuKa MoYs.

buornueckue paxropsl okpy:xawmeii cpeabl. buornueckue QaxTopsl.
buotnueckne  B3aMMOOTHOLIEHUS ~ MEXIYy  OpraHM3MaMH:  KOHKYpPEHUWs,
XUIIIHUYECTBO, CHUMOMO3 (MyTyalu3M, KOMMEHCAJIU3M), Mapa3uTu3M (IKTO- U
OH/IOTIAPA3UTHI).

[Tpumepsl OMOTHUYECKUX B3aUMOOTHOUIEHUI B IPUPOJE.

Jemoncmpayuu. Buneodparmentsl u Qotorpaduu mno teme: XapakTepHbIE
OMOTreoIeHO3bl MPUPOAHO-KIMMATUYECKUX 30H Poccuu; pa3Butue npencTaBicHUui
O TpUPOJIC CBETa; OMOJIOMUHECIEHIIMS; TeIrionepeaaya M TEIUIONPOBOIHOCTS;
OMOTHYECKHE B3aUMOOTHOIIIEHUS MEXITY OpraHU3MaMU;

Kapter: npupogHo-kimmatndeckux 30H Poccuun, mouBeHHas kapra Poccun

[Moptpetsi: @. I'pumanbau, X. I'toiirenca, O. @penens, M. Ilnanka, J[x.
Makcenna, B.B. /IokydaeBa

[ITkana 35ekTpoMarauTHBIX BOJH [x. MakcBenna

OtpaxxeHne W  mpeloMjecHHe cBera. Jlucmepcum cBeta W OOpaTHBIN
HKCIIEPUMEHT TI0 «CMEIIEHUIO» 1IBETOB. SIBiIeHue nudpaxiuu.
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XKuBble wam repOapHbIE SK3EMIUISIPHI TMPEACTABUTENCH CBETOTIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHIA.

PaboTa npoTUB CuJI BHEIIHETO JaBJICHUS 3a CUET PACUIMPEHHUS rasa.

OnekTpu3alys BoAbl. AHOMallbHAsl TeMIepaTypHas 3aBUCUMOCTH IJIOTHOCTH
BOJIBI.

Hucxopaimuii MOoTOK XOJOAHOM M BOCXOISIINMM MOTOK TEIUION BOAbl. BeICOKOE
MOBEPXHOCTHOE HATSXKEHHUE BOJABI. PacTBOPUMOCTH BEIIECTB B HEMOJSIPHBIX U
MOJIIPHBIX PACTBOPUTEIISX

[TpoBepka 3JIeKTPONPOBOTHOCTH PACTBOPOB ANEKTPOJUTOB U HEAJIEKTPOJIUTOB

Omnpenenenue pH pacTBopa pa3iuyHbIX KUJIKOCTEH.

B3aumopeiicTBre BOAbI C MeTAUIaMU. B3auMoaerncTBre BOABI C OKCHIAMMU.
['mnpomus coneit, 0Opa30BaHHBIX CHJIBHBIM OCHOBAaHHMEM W CJIA00¥ KHCIOTOW W
HA000pOT.

Pactenust pasnuyHBIX TPYIN [0 OTHOIICHUIO K KOJUYECTBY BOJbBI B
OKpYyXarolen cpejie (AKUBbIE WK repOapHbIe IK3EMILISPHI).

[lepexon cpemnedt comu B KUCIyl0O W HaoOopoT. [IpuroroBieHue >KecTKOM
BOJABl W HuccienoBaHue ee cBoucTB. [lomyueHue rumpokcokapboHaTta Meau
(MaylaxuTa) U UCCIIeIOBATh €r0 CBOMCTB.

Jlabopamopnusie onvimel. 1.HabGmonenue nHTepPEepeHIIMOHHON KapTHUHBI Ha
MbUIbHOU TUleHKe. 2.HabGmonenue mudpakuuonHoil kaptunbel. 3. HaOmionenue
pacrpoCTpaHEHUs BOJHBIX PACTBOPOB MO PACTECHHUIO.

Ilpakmuueckaa padoma Ne 15. IlpucrnocoOJICHHOCT OPraHU3MOB K CpEe
oOUTaHUsI.

Ilpakmuueckasn paboma Ne 16. VI3ydeHne BOJTHOBBIX CBOHCTB CBETA.

Ilpakmuueckaa paboma Ne 17. 3yuenue n3o0pakeHus1, J7aBaeMoro JMH30M.

Ilpakmuueckasn paboma Ne 18. VIamepeHue yaenbHOW TETNIOEMKOCTH BOJIBI.

Ilpakmuueckan paboma Ne 19. ViccnenoBanue cpepl pacTBopa cojiei U coka
pPaCTECHUH.

Ilpakmuueckan paboma Ne 20. VI3yueHue coctaBa 1moys

Tema 6. IlpocTpancTBo u Bpems (4 1)

HonsaTusn MPOCTPAaHCTBA M BpeMeHH. I[IpocTpaHcTBO U BpeMms B
Kjaccuyeckord mexannke HproToHa. AOcomtoTHOe mpocTpancTBO. OQHOPOAHOCTH
POCTPAHCTBA.

N3otponHOCTh mpocTpaHcTBa. WMHepuuanbHas cucTeMa OTcueTa U MepBbIN
3aKoH HproToHa.

IIpeoOpazoBanuss [amwiess W OpUHLOUN — OTHOCUTENbHOCTH [ anmuies.
AOCOIIOTHOE BpEMsI.

CnemumansHas teopust otHocutenbHocT (CTO). JIBa moctymara CTO wu
OCHOBHBIE CJIEJICTBHS, BBITEKAIOIUE U3 HUX.

O6mras reopust orHocutenbHocTH (OTO).
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Bbuopurmbl.  buoputrmbl. Tumbl OMOPUTMOB: (UUONOTHYECKUE U
skosnoruyeckue. [IpuMepsl pa3nUyHBIX THUIOB OHOPUTMOB y pPAcTeHUH U
YKUBOTHBIX.

doTtonepruoan3m

buoputmsbl yenoBeka. JJMCHHXPOHU3M.

CnocoOb1 mepexayu umHpopMauuu B kuBoM mpupone. Ilepas u BTOpas
CUTHAJIbHbIE cucTeMbl. OOMeH uH(opManueld Ha pPa3IUYHbIX  YPOBHSX
OpraHU3aIMU KU3HU.

Peakiuum MaTpuU4HOro CHMHTE3a (MIPUHUMUIT KOMILUIEMEHTApHOCTH). ParouuTos.
Pediiexc, DTomorus.

HNupopmanus U 4Yesl0BeK. Bo3HHKHOBEHME W pa3BUTHE HOCHUTEIEH
uHbOpMallMl C JAPEBHEHIIMX BpEeMEH /O HAIIer0 BpPEMEHU. BOJIIOIUS
COBPEMEHHBIX HHPOPMAIIMOHHBIX PECYPCOB

Jlemoncmpayuu.

Buneodpparmentsl u ¢oTtorpadpun no Teme: pasziavuHble THUIBI OMOPUTMOB Y
pacTeHMi U )KMBOTHBIX, COBpEMEHHBIE HH(OPMALIMOHHbBIE PECYPCHI.

[lopTpeTbl «COB» U <GKaBOPOHKOB» - BBINAIOIIMXCS JeATelIe Hayku,
JUTEpaTyphl U UCKYCCTBA.

Ta6nuiel mo 6uocuHTe3y Oeinka, harouTo3y, peIeKTOPHBIC TyTH.

Tema 7. 3amura uccjie10BaTeIbCKUX MPOEKTOB (3 1)
VYyennueckass koH(pEpEHIMs IO pe3yibTaTaM BBINOJHEHHBIX B TEUYEHUU

y4eOHOr0 Trojia MPOEKTHBIX M HCCIEAOBATEIBCKUX paldOT IECSITHUKIACCHUKOB
(MHAMBUAYATbHBIX WU IPYNIOBBIX).
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IMoypouHo TeMaTHYecKkoe MJIaHupoBaHue Mo Kypcey «EcrecTBo3Hanue», 10 kiace

(Bcero 102 4 u3 HuX 4 4 — pe3epBHOE BpeMsi)

Pacnpenenenue
4acoB NpH

IJIAHUPOBAHUH

Nen/m

Tema ypoka

Coaep:xanue ypoka

Bun nesreasHocTH 00y4aemMoro

1

BBenenue

BBenenne B

C€CCTECTBO3HAHUC

[Ipupona-cpena oOuTaHUSI 1 UICTOUHUK KU3HU
YeJoBeKa

B3auMooTHOLIEHUS Yell0oBEeKa U MPUPOJIbI, UX
JMATIEKTUKA

[Iprpona — ICTOYHUK TBOPUYECKOTO
BJIOXHOBEHHSI JIeATENIel UCKYCCTBA

. BuneodparmenTs (momst
CEJIbCKOXO3SIMCTBEHHBIX YIOJUM, Kapbepbl IJIs
NOObIYM YISt W PyAbl, METALTyPrHYeCcKue
KOMOUWHATHI, ra3o- u He(TEPOBOIbI,
baorumuu, I'DC, TOI u ADC, mocnencTBus
3eMJIETPSICEHUN U I[yHAMU, UCUYE3HYBILINE BUBI
pacTeHHI U KUBOTHBIX); PENPOAYKIIMUA KAPTHUH
BEJIMKUX XYJIO0KHUKOB C TIel3aKaMU U JIPYyTUMU
o0bekramu mnpuponbl (Illumkuna, JleBuTana,

ITocTaBuTh 11€J1b NO3HATH HOBBLIN
IPEIMET HA OCHOBE COOTHECECHUS
TOT'0, YTO Y€ U3BECTHO U YCBOEHO IO
YaCTHBIM YYCOHBIM JTUCITUILIIMHAM B
KypC€ OCHOBHOM IIKOJIbI, K TOTO, YTO
€II€ HEU3BECTHO. XaAPAKTEPU30BATH
MHOTOIPaHHOCTh B3aUMOOTHOIIICHUH
YyenoBeKa U NpupoAsl. PackpeiBath
pOJIb €CTECTBO3HAHMS B
MHPOBO33PEHNH COBPEMEHHOTO
yenoBeka. COOTHOCUTD BIIMSHHE
MPUPOABI C pe3yJbTaTaMU
TBOPYECKOTO BJIOXHOBCHUS JICATEIICH
HCKYCCTBA B €T0 Pa3IMYHbIX cepax.
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AtiBazoBckoro, KOoHna u 1p.); My3bIKaJIbHbBIE
(parMeHTHI, MOCBSIICHHBIE SIBICHUSIM MIPUPOJIBI
(YaiikoBckuit, Cen-Canc, betxoBeH u ap.).

EcrecTBO3HAHME —
€IMHCTBO HAYK O

IPUPOJIC

Martepust u GopMbl €€ CyIIECTBOBAHMUS.
JlnasexTrka eCTeCTBO3HAHUS

OCHOBHBIE 3Talbl €r0 Pa3BUTHSL.

[TonsiTHE O €CTECTBO3HAHUU, KAK CUCTEME
HAYYHBIX 3HAHHUU O MPUPO/IE.

. ITopTpeTsl y4EHBIX-€CTECTBOUCTIBITATEIEH,
BUJI€O(PparMeHTHI 110 UCTOPUU BOZHUKHOBEHUS
Y pa3BUTUA PUBUKU, XUMUU U OUOJIOTUH

PackpriBaTh MUaneKTUKY
€CTECTBO3HAHHMS (BCE €CTECTBECHHBIC
HAYKH SBIISIOTCS PE3yJIbTaTOM
nuddepeHan CUCTEMbI €UHBIX
NIEPBOHAYAILHBIX 3HAHUH O MPUPO/IE,
U, HA00OpPOT, CUHTE3
€CTECTBEHHOHAYYHBIX 3HAHUU
YACTHBIX HAyK B €JIUHYIO CUCTEMY
MHUpPOBO33peHus). OnpeaeisiTh
BOKHEUIIIHME TTOHATHUS U
XapaKTepru30BaTh CTAHOBJICHUE
(bU3UKH, XUMHHU U OMOJIOTHH 110 KypCy
OCHOBHOW IIKOJIBI.
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3-4 2 CaMOCTOSTEIBHO BEIICIISITE U
dbopMyIHpOBaTH MO3HABATEIbHBIC
CooOmiennst 00  HUCTOpPUH  PaA3IMYHBIX
1[EJIM; BECTU MOUCK U MOJTy4aTh
€CTECTBEHHBIX HAayK MO YHU(PUIUPOBAHHOMY _
N HE00X0IUMYI0 HH(GOPMAIIUIO,
Y IPUMEHSITH METOIbI
1) Uro wuzyuaer naHHash Hayka (NIpeAMET ee
MH(POPMAITMOHHOTO TIOUCKA, B TOM
H3YUYEHUS])
YHUCJIE C TOMOIIBIO
2) DTUMOJNIOTUS HAa3BaHUS HAYKU ,
KOMIIBIOTEPHBIX CPEJICTB;
VyeHHgecKas 3) Bo3HUKHOBEHUE HAYKU B JPEBHEE BPEMS
CTPYKTYypUPOBATh 3HAHUS; OCO3HAHHO
KOH(pepeHIHs 4) Pa3ButMe HayKM B CpeIHUE  BEKa.
P BhIIAIOIHecs J1eSTeNN HAYKH CPEJHEBEKOBBA. | HPOUSBOIIBHO CTPOUTD PEHEBOC
«benecrosnanie 5) Pa3zButne Hayku yB HIz)Boe BpeMs. | o CRASPIBAIE B YCTHOU
CIMHCTBO HAYK O Y P ¥ MICBbMEHHOM (opMax; CIIymarh u
IPUPOJIEN Brinaromuecs gesareny.
pup . BCTyNaTh B AUAJIOT, y4aCTBOBATh B
6) Pa3Burue Hayku B HOBeilllee BpeMs.
KOJUJIEKTUBHOM OOCYXACHUU
Brigarommecs yueHble COBPEMEHHOCTH.
. npo6JieM, HHTETPUPOBATHCS B TPYIIITY
7) Bkiiang poCCHIICKMX Y4YEHBIX B pPa3BUTHE
. CBEPCTHUKOB U CTPOUTH
MUPOBOI HAyKH.
IPOAYKTUBHOE
BuptyaneHas JKCKypcUs .
B3aMMOJCHCTBHE U COTPYTHUIECTBO
«EcTecTBEeHHOHAyUHbIE My3eu MUpPay,
CO CBEPCTHHKAMH H B3POCIBIMHU;
HOJATOTOBJICHHAs YYallUMHUCS COBMECTHO C
IUIAaHUPOBATH yueOHOE
yUuTEIEM
COTPYJIHUYECTBO C YUUTEIIEM H
CBEPCTHHUKAMH.
17
EctecTBO3HAHME U MeTOAbI NO3HAHUA MUPA
5 1 OMIUPUYECKUN ®opmbl TTO3HAHUS: HAYYHOE W HEHAYJHOE. XapakTepu30BaTh SMIUPHUUCCKUNA
YpOBEHb HAYYHOTO JlBa YpPOBHS HAy4YHOTO NO3HAHMS: | YPOBHEHb HAyYHOTO MO3HAHUS U €T0
MTO3HAHUS SMOUPUYECKUN (YyBCTBEHHBIH, OMBITHBIA) M | COCTABISAIONIME: HAOIIOICHUE,
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TeopeTHUYeCKui (panuoHanbHbll). TloHsTHE 00
SMIIMPUYECKOM YPOBHE HAy4YHOTO MO3HAHHUS U
€ro MEeTOo/1ax.

HabGmronenue u sxcniepument. ['unoresa u
BBIBOJI.

MopenupoBanue, Kak METOJ HAYYHOTO
no3HaHus. lIpouecc MoaenupoBaHUST U €ro
COCTaBHbIC 4YaCTU: CYOBEKT (HCCIIeIOBATENb),
00BEKT (MpeaMeT, MPOLEeCcC WIM SBJICHUE) U
MOJIEIb, OTpaXKarollasi OTHOIICHUE  MEXIY
HUMU. Tunmbl Mozenel: MaTepualibHble U
3HAKOBBIE.

. IlopTpeTrsl y4eHbIX- €CTECTBOUCIBITATEIEH
(I'.I'amunes, JI.MenneneeBa, I . Mennens, H.
bekerosa, M. ®@apazest), paznuyHbie
MaTepHuayibHble (pru3ndeckue (dmeKkTpodopHast
MalllMHA — MOJEJb MOJIHUH, KPUCTAJUTMYECKUE
PELIETKU Pa3IUYHbIX TUIIOB), OMOJOTUYECKUE
(MyJISKM 1IBETOB, OPTaHOB TeJIa YeJI0OBEKa),
reorpaduueckue (rio0yc, KapTa, TeJUTypUid),
XUMUYeCKHUe (IIapOCTEP>KHEBBIE U OOBEMHBIE
MOJIEJIM MOJIEKYJI PA3JIMYHbBIX BEIIECTB).

AKCIIEPUMEHT, TUIIOTE3A,
MOJIEJIMPOBAHUE.

MonenupoBats, T.€.
IpeoOpa3oBbIBaTh OOBEKT MO3HAHUS
U3 YYBCTBEHHOU ()OPMBI B MOJIEIb,
I'JI€ BBIJICIIEHBI CYILIECTBEHHbBIE
XapaKTEPUCTUKU O0OBEKTA, U
npeoOpa3zoBaTh MOJAEIH C LENbIO
BBISIBJIEHUS OOILIMX 3aKOHOB.

OnepupoBaTh pa3IuyHbBIMUA
MOJIEJISIMHA €CTECTBEHHOHAYYHbBIX
JUCUUIUIMH IS MX ITO3HAHHUS.

6-7

IIpakTnueckas
paboTta Nel.
OMIUpPUIECKOe
MO3HAHUE B U3yUEHUH
€CTECTBO3HAHMSI.

Uccaenosanue YCIIOBUU MPOTEKAHUN
PEAKLMN MEXKY PACTBOPAMU IICKTPOIUTOB.

HccnenoBanne CTEIEHH 3pEIIOCTH SIOJIOK ¢
VCTIOJIb30BAHMEM HOJIHOTO pacTBOpa

MoneaupoBaHue IBIKCHHS HEOSCHBIX Tell

[IpoBOAUTE DKCIIEPUMEHT C
COOIIOICHUEM TEXHUKHU
0e301macHOCTH, HAOJIIOIAaTh 3a HHUM,
(uKCHPOBATh PE3yJIbTATHI U
UHTEPIPETUPOBATH UX; CTPOHTH
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H3rorosieHue MOI[GJICﬁ MOJICKYJ U30MCPOB

MOJIEJIA MOJIEKYJT OpTaHUYECKUX
COCIMHEHUI U yCTaHABIUBATDH
3aBUCUMOCTh UX CBOMCTB OT CTPOEHUS
Ha IpUMepe U30MEpPOB OyTaHa.

Teopernueckuii
YPOBEHb HAYYHOTO
MO3HAHUS

[TonsTHE O TEOPETUYECKOM YPOBHE HAYYHOTO
MO3HAHUS U €r0 COCTABJISIIOMIUX (OCMBICICHUE
AKCIIEPUMEHTANIbHBIX (PAaKTOB, pa3paboTka Hu
00OCHOBaHHE THIIOTE3, MOCTPOCHHE TEOPHH).
MopenupoBaHue Ha TEOPETHUYECKOM YPOBHE
MO3HAHUA W TUIBI Mojened (ujeaibHas,
aHajorusi, MareMaruueckasi). Posib MpICJIEHHOTO
AKCIIEPUMEHTA u MaTeMaTUYECKOro
MOJEIUPOBAaHUSI B CTAaHOBIICHHMM W Pa3BUTUU
€CTECTBEHHBIX HaYK.

. Cnaiiipl ¢ MOIENAMH CTPOEHHUS aToMa
Tomcona u Peszepdpopna. OTHOCUTETBLHOCTH
MOHSATUSI TYCTOTHL. Pasnuunble Quznueckue,
XUMUYECKUE U OMOJIOTHYECKUE MOJICIIH.

XapakTepu3oBaTb TEOPETHYECKUI
YPOBEHb HAYYHOI'O MO3HAHUS U €T0
cocrasisronme. MmmroctpupoBath
3TOT YPOBEHb HAYYHOI'O MO3HAHUS
IPUMEPAMH CTAHOBJIEHUSI HAYYHBIX
TE€OpUil B PU3MKE, XUMUU U OMOJIOTHH.
CpaBHHBaTh MeX1y cCOO0H YpPOBHU
NO3HAHUS U MOJICJIMPOBAHUE HA
Ka)KJIOM YPOBHE.

CemuHap 1o Teme
«Teopernuecknii
YPOBE€Hb HAYYHOI'O
MTO3HAHUSD)

MonenupoBanue noctpoenus [lepuoanueckon
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB. CpaBHEHUE
SMIIMPUYECKOTO U TEOPETUYECKOTO YPOBHEMN
1o3HaHus. Ponp MoJieTMpoBaHusi B HAYyYHOM
no3HaHuM. MneanpHas MOJIesIb HA TPUMEPE
UJICAJIBHOTO Ta3a U €ro COCTOSIHUS: 3aKOHBI
bouns-Mapuotra, [aps, I'ei-JIrocaxa,
MenpneneeBa-Kianerpona. Posb

CoBepuIeHCTBOBATh
KOMMYHHKATHBHYIO KOMIIETEHTHOCTD
B TIPOIIECCE BBICTYIICHUS TIEpe]]
OJTHOKJIACCHUKAMH, OTCTauBaHUs U
000CHOBAaHHOCTH COOCTBEHHON TOUKH
3pEHUS U YBAXKCHUS K MHECHUIO
OIIOHEHTA NP 00CYXKACHUU
BOIIPOCOB CEMUHAPA M COOOIICHUIA
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MAaTEMATHYCCKOI'O MOACINPOBAHNA U SBOJIIOIINH
BBIYHCJIMTCIIbHOM TEXHHUKHU.

(COOCTBEHHOTO 1 OJHOKJIACCHUKOB).

10 buonornyueckas cucremMatuka u ee
BOKHEHIIIE TaAKCOHbI. bBUHOMHWHATbHAS
HOMeHKatypa. [lonarue Buna.
CucreMaTuka )KMBOTHBIX. [ loHsTHE Ha3zpiBaTh )KMBOTHBIX U PACTCHUS B
P MIOPOJBI. } COOTBETCTBUH C [PaBUIAMH
CCTCCTBOSHAHIL Cucremaruka pactenuid. [lonarue copra. OMHApHON HOMEHKJIATYPHI.
EHOTOMS buonornueckass HOMEHKIIATypa — OCHOBA PackpeiBaTh BKJIaJ OMOJOTHYECKOTO
npodeCCUOHATILHON JeATeIBHOCTH. SI3bIKA B €CTECTBCHHOHAYYHBIN A3bIK U
M. IToptpetsl Apuctotens, K. JIunues, Y. ero OOIIEKYIbTYPHOE 3HAUCHHUE.
JlapBuHa; Buaeo(parMeHThl ¢ TAKCOHAMU B
OOTaHUKE U 300JI0THH U IPUMEPHI CUCTEMATHUKHU
OTJICJIbHBIX PACTEHUM U YKHUBOTHBIX.
11 TpuBnanbHble Ha3BaHUSA. PanimoHanbHas
HOMEHKJIaTypa. MexayHapoaHas Ha3zpiBath HEOPraHUYECKUE
HomeHnknarypa UIOITAK. BEIIIECTBA pPa3HBIX KJIACCOB B
XUMHYECKHUE JIEMEHTBI U IPOUCXOKICHUE COOTBETCTBUM v MpaBUJIAMHU
VX Ha3BaHUU XUMHUYECKOU HOMEHKJIATYPbI
S3b1K
PO — Knaccuduxanuss neopranndeckux BemecTB | MIOITAK. PackpsiBath BKJIa/T
S UMHst (OKCHIBI, KHCIIOTBI, OCHOBaHHUSA, COJH) U | XUMHYECKOTO SI3bIKA B

IPUHITAIIBI 00pa30BaHMs UX Ha3BaHUH.

. Tabnumna, cmaiin win BuaeopparMeHT
«Homenknatypa MFOITAK»; Tabmutie v
Claipl ¢ aHUMAIIUSMU 110 OOIIMM IMPUHIIUIIAM
00pa3oBaHUs Ha3 BaHUH BAKHEHIIMX KJIACCOB

€CTCCTBCHHOHAYYHBIA SI3BIK W €T0
OOIIEKyIbTYpHOE 3HAYCHUE.
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HEOPTaHUYECKUX COCAUHEHUM — OKCHJIOB,
KHCJIOT, OCHOBAHUS, COJICH, - U MX

KJ1acCU(UKaIIHU.
12 Enuauner n3amepenus Gu3nUecKuX BEIWMYUH Ha
Pycn. EnuHunel  u3MepeHus (U3NYECKUX
BEIIMYMH B HEKOTOPBIX JIPYTMX CTpaHax.
MexayHaponHasi CUCTEMa E€IUHHI] U3MEPECHUS XapakTepu3oBaTb OCHOBHBIE H
¢busznyeckux BennunH — CH. IIPOU3BOJHBIC EIUHUIBI HU3MEPEHUSA
OCHOBHBIE U TIPOU3BOJIHBIEC €IUHHUILIBI busndecknx BeauduH CU. PackpwiTh
n3Mepenus puznyeckux Bennund CU BKJIaJ( ¢uznyeckoro s3bIka B
S3bIK A. Tloprperst Owma, Kynona, HploToHa, | €CTCCTBEHHOHAYYHBIH SI3BIK M €r0O
€CTECTBO3HAHUS. DifHmTeiHa M Ap.; TAONMIBI OCHOBHLIX M | OOLIEKYJIBTYpHOE 3HaYECHUE.
dusnka npousBogublx emuann  CH; nuHamudeckue | Y CTAaHaBIMBATh COOTBETCTBHE MEKIY
BUACO(PPAarMeHTHI, WITIOCTPUPYIOIKE | CTADUHHBIMA  PYCCKUMU CAWHUIIAMA
BOKHEUITNE TOHATHA (U3UKU TMPUMEHUTEIBHO | U CAUHUIIAMHA U3MCPCHUA
K TeMe YpoKa, claij Wid BuaeodparMeHT | QU3HMYECKUX BEIMYMH  HEKOTOPBIX
«Crapopycckue ¢ IUHHUIIBI nusmepenus | crpad u CH.
HEKOTOPBIX (PU3UUECKUX BETUUUH.
13 EcrecTBeHHOHay4YHbIE OHSTHS.
XapakTepu3oBaTh 51
KonkpertHbie u abcTpakTHBIC .
KOHKPETU3UPOBATh BAKHEHUIILINE
EctecTBeHHOHAayUYHBIE | €CTECTBEHHOHAYYHbBIC OHSATUS
KaTEeropuu TEOpUHU MTO3HAHUSL:
MOHATHS, 3aKOHBI U 3aKOHBI €CTECTBO3HAHUA.
MOHATHUS, 3aKOHbI, TEOPUU, - Ha

TEOpUu

EcTecTBeHHOHAyuUHBIC TeOpuu. OnucaTebHbIC
TEOPUHU U OOBSICHUTEIILHBIE TEOPUH.
[Tporao3upyronias pojib €CTECTBEHHOHAYUYHBIX

OCHOBE MarTepuajla OCHOBHOM IIIKOJIBI
110 GU3UKe, XUMHUH B OHOJIOTHH
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TEOPUH.

14 KapTtunsl mupa: penuruosHas, ObIToBas,
XapakTepu3oBaTh HA OCHOBE
XYZI0’)KECTBEHHASI.
JEAYKIIMU o011iee Mpe/ICTaBICHUE O
EcTeTcBeHHOHAy4YHAsI KapTHHA MHPA HAYTHOR KAPTHHE MUDA, TACTHOE — O
(EHKM). DBomorus EHKM u ee sTarbr: N
. g €CTECTBEHHOHAYYHON KapTUHE MUpa U
apHUCTOTENEBCKU, HRIOTOHOBCKHIA, .
¥ N €IMHUYIHOC — O TIPEIMETHON KapTHHE
SUHIITEHHOBCKAS PEBOJIOIHSI.
mupa. PackpeiBate cTpyktypy EHKM
[IpuHIUTIBEI TO3HAHKS B €CTECTBO3HAHUM: .
¥ B3aMMOCBSI3b €€ YacTel Ha
COOTBETCTBHUS, IOTIOJHUTEIHHOCTH,
KOHKPETHBIX NpUMepax u3 GU3NKH,
MPUYUHHOCTH, CAMMETPHUH
EcTtecTBeHHOHAyYHAS Tab o XUMHH U OMOJIOTHH. XapaKTepu30BaTh
. TaGnu1et 1 BUIEOparMeHThI
KapTHHA MUpa A H J1eodp ’ spomonuo EHKM.
WUTIOCTPUPYIOIINE BAKHEHIIINE TTOHATUS
PHpYIom ’ KoHkpeTtn3upoBaTh MpUHIIAIIHI,
3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX
N OTpa)karollie B3auMOCBSI3h
JUCITUTUINH 10 KYPCY OCHOBHOM IIKOJIBI. .
byHIaMEHTAIbHBIX TEOPHI HE TOIBKO
JI.LO. l.IloctpoeHne paBHOCTOPOHHUX
Ha €CTECTBEHHOHAYYHOM, HO U Ha
TPEYTOJIBHUKOB W3 CHUYEK Ha IJIOCKOCTH U B
T'YMaHUTApPHOM y4eOHOM MaTepHale.
IPOCTPAHCTBE
15-16 Knaccudukanus MupoB (Meramup, KnaccuduiupoBars okpyskaroniui

Mupsbl, B KOTOPBIX
MBI )KUBEM

MaKpOMHP, MEKPOMHUP, HAHOMUD). ["paHuIIbI
MHUPOB U YCIOBHOCTB ATUX TPAHUII.

[TpuGopsl 17151 U3yYEHUs] MUPOB, UX IBOJIIOIHUS
OT CBETOBOTO MUKpockorna P.I'yka no
CKaHUPYIOIIEr0 TYHHEJIBHOTO MUKPOCKOMA
(CTM) 1 aTOMHO-CHUJIOBOTO MUKPOCKOTIA

MUp Ha Mera-, MaKpo- 1 MUKPOMHPBI
(B TOM 4HCIIE © HAHOMUD).
Jloka3bIBaTh OTHOCUTEIBLHOCTh 3TOM
kjaccudukanmu. XapakTepu3oBaTh
SBOJIIOLUIO PA3IMYHBIX TPUOOPOB 15t
u3y4eHus MupoB. OnuchIBaTh
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(ACM).

MosekyssipHOe pacrio3HaBaHHUE U €ro Pojb B
HpUPOJE U KU3HU YEIOBEKa.
KommnbroTeps! Oyaytero.
. BuneodparMeHTHI ¥ CIIal bl 10 YBOJTFOITUN
MHUKPOCKOTIOB.
JI.O. 2. VnnrocTpanys TpUHIUIIA
COOTBETCTBHUSI.
JI.O. 3.MoaenupoBanue IpUHIKIIA PA0OTHI
CKaHUPYIOIIETO MUKPOCKOIIA.
JI.O. 4.]Jloka3aTenbCTBO OEITKOBON IPUPOABI
(dbepMeHTOB.

MOJICKYJISIPHOE Paclio3HABaHUE U €TO0
3HAYCHUE B MPUPOJIC U JKU3HU
yenoBeka. [Iporuo3upoBaTh
napaMeTpbl U BO3MOKHOCTH
KOMITBIOTEPOB Oy IyIIIETO.

17 [IpakTnueckas . .
paGora Ne 2 HabGnronenue 3a ropsiieit cBedon [TpoBOIUTH SKCTIEPUMEHT C
— COOJIIOICHUEM TEXHUKU
18 [TpakTnueckas
paGora Ne 3 Habmronenue 3a npopactanuem cemsiH paconu | 0€30macHOCTH, HAOIIOaTh 32 HUM,
— WKCHPOBATh PE3YJILTATHI U
19 [IpakTnueckas HaGnronenue 3a n3aMeHEHUEM TeMIEPaTyphbl ¢ P pesy
UHTEPIPETUPOBATH HX.
pabota Ne 4. JIbJA ¥ €r0 COCTOSIHUEM IIPU HATPEBaHUU
20 O000111aTh OCHOBHBIE CBEIECHUS

O00011eHNEe 3HAaHUI
110 TeME:
«EcTecTBO3HaHUE U
METOJbI IIO3HAHUS
MHUPA»

OMIOUPUYECKHUI U TEOPETUUECKUN YPOBHU
HAy4YHOI'O ITIO3HAHM. SI3BIK €CTECTBO3HAHMS.
EHKM. EcrecTBeHHOHay4HbBIE IOHATHS,
3aKOHBI U TEOPHH.

0 KOHKPETHOM MpobiaeMaTuke,
BBIICNIATH U XapaKTEPU30BaATh
BaYKHEUIITNE TTOHSTHS, 3aKOHBI U
TEOPHH.
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21

KonTponbhas pabota
Ne 1

EctecTtBO3HAaHUE N MCTOJABI €TI0 ITO3HAHU L

IIpoBoguTh peduexcuro
COOCTBEHHBIX JIOCTHKEHUH B
NO3HAaHUM €CTECTBO3HAHUS U METOJI0B
€ro NO3HaHMsl. AHAJIU3UPOBATH
pe3ynbTaThl KOHTPOJIBHOM pabOThI U
BBICTPAMBAaTh MYTH JOCTHKEHHUS
KEJIAEMOT'0 YPOBHSI YCIEIHOCTH.

12

Meramup

22

YestoBEK U
Bcenennasg

XpOHOIOTHS ACTPOHOMUYECKUX
MPEACTABICHUN U OTKPBITUI: T€OLIEHTPpUYECKAs
CHUCTEMa MUpPA; aHTPOIOLIEHTPUUYECKAsl CUCTEMA
MUpAa; TEIUOIEHTPUYECKAS] CUCTEMA MUPA.
AcTtpoHOMBI 16-19 B.B. 1 UX BKJIaJ] B pa3BUTHE
MpeICTaBIeHU 0 BecemeHHou.

Kocmomnorus. Bknag oreuecTBEHHON HayKH B
MHUPOBYIO KOCMOJIOTHIO.

. IToptpetsl Apuctorens, [Itonemes,
Apucrapxa Camocckoro, H. Konepauka, J[.
bpyno, I'. 'anunes, K. [{luonkoBckoro u
MEPBBIX IIECTH COBETCKUX KOCMOHABTOB;
BUI0(PArMEeHTHI IO TEME YpOKa.

JI.O. 1.0npenenenne reorpaduyecKkoi MUPOTHI
no yriry Habmoaenust [lonspHoit 3Be3/1b1

XapakTepu3oBaTh XPOHOJIOTHUIO
ACTPOHOMHUYECKHX MPEICTABICHUN U
OTKPBITHI HA OCHOBE 3BOJIOLUU
MpeACTaBICHUM O CUCTeMaxX MUpa:
TEOLIEHTPUYECKOH,
AHTPOIIOLEHTPUYECKOM;
reJIMOLEHTPUYECKOM.

AHaTM3UpOBaThH BKIIA]
OTEYECTBEHHBIX YUECHBIX B MUPOBYIO
KOCMOHABTHKY.

Haxonuts [onsspuyto 3Be31y U
ONPENEIISTh N0 €€ MOJOKEHUIO
cOOCTBEHHOE MECTOHAXOXACHHE.
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23-24

IIpoucxoxaenue u
cTpoeHue Bceenennoi

duzndeckue SBICHUS U 3aKOHBI, CBA3aHHBIC C
IMPOUCXOXKIACHUEM H CTPOCHUCM BCGJ’IGHHOI\/'Il

Dddext Homiepa. 3akon Xabdoa.
Teopus bonbioro B3peiga.

Enunanner U3MEpEHUS KOCMHYECKUX
paccTosiHUM

HeOecunie Tema. Co3Be3gus. 3Be3IHBIC
ckomjeHusa. 3Be3anl. Ilmanetsl.  Komertsl,

METEOPUTHI, aCTEPOUIBI.
. Iloptpetnl A. DuniuTerHa, A. ®punmana, K.
Homnepa, B. Cmudepa u 3. Xab0Oma;
BUJIcO(PparMeHThl — MOJICNIb bonbIoro B3priBa,
pa3IuyHbIle THUNBI TalaKTUK (AJUIMITHYECKUE,
CIIMpajbHblE MW HENPaBUJIBHBIC), CO3BE3AUS
CeBepHOro ToOJIyIIapHs, pa3udHbie HEOCCHBIC
Tena.

OnuchIBaTh U3MEHSIONTYIOCS
BcenenHyro Ha 0CHOBE (PU3HUECKOM
aprymeHTauuu (padoTsl A.
DitHiureiiHa, A. @puamana, K.
Homepa, B. Cnudepa u 3. Xab6na) u
Teopun bosbmIOro B3phIBa.

XapakTepu3oBaTb OCHOBHBIE
CTPYKTYpPHBIE 3J1€EMEHTHI BCENEeHHOM.

Hcronbs30BaTh OCHOBHBIE
ACTPOHOMUYECKUE €TUHULIBI
paccTosiHusl.

AHaM3UpOBaTh HEKOTOPHIE
Ha3BaHUS CTPYKTYPHBIX JIEMEHTOB
Bcenennoi.
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Kak denoBek uzyuaer
Meramup

[lepBbie Teneckonsl 1 00CEPBATOPHH.
Teneckomn-pedpakTop U Teaeckon — pedaeKkTop.

PanuoTeneckonsl U MEXIUTAHETHBIE CTAHIUU.
OpOuranbHast acTpOHOMHYECKasi 00cepBaTOPHUsI
(OAO).
. poTorpaduu u BugCOPparMeHThI MO TEME
ypoka, noprpetsl K. Snckoro, I'. I'anues, W.
HeroTona, 1. Jlunmepcrest, IKOIbHBIN
TEJECKOII.

OnuceIBaTh UCTOPUIO CO3IAHUS
TEJIECKOIIOB.

AHanu3upoBaTh YCTPOMCTBO U
IPUHIUIBI PA0OTHI TEJIECKOIIOB
pazHoro tuna (JIMH30BbIX,
3epKaJIbHBIX, PAJUOTEIECKOIIOB),
CpaBHMBATh UX HA OCHOBE aHAJIM3a.

XapakTepus3oarh 3HAYCHHUE
MEKIUIAHETHBIX aBTOMATHYECKUX
CTaHIIUH.
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26 [TepBslii 3akoH Kerepa. Anoreit u nepurei. YcraHaBnuBaTh COOTBETCTBUE
XapakTepUCTUKH dJUIUTICA: (POKATBHOE MEXKy Ba)KHEUIIUMHU
paccrosinue, PoKyc, 0Ch, OTYOCh, 3aKOHOMEPHOCTH, KOTOPBIM
AKCIIEHTPUCHUTET. MOTYMHSCTCS IBIPKCHUE HEOSCHBIX
Bropoii u Tpetuii 3akoHbl Kerepa. TEJI U MPAKTUYECKUM 3HAYCHUEM ITUX
3aKOHBI JBUKCHUS 3aKOH BCEMUPHOTO TSATOTEHUS. 3aKOHOMEPHOCTEN JUIsl UCCIIENOBAHUS
HEOECHBIX TeN Kocmuueckne ckopocTH. KOCMHUYECKOI'0 ITPOCTPAHCTBA (IepBas,
. Ioptpetst U. Kemnepa, 1. HetoToHa, 3. BTOpAs U TPEThSI KOCMUYECKHUE
Xab6uma; BuaeodparMeHThl 10 TEMAaTUKE YPOKa. | CKOPOCTH); CBA3BIBATh KAYECTBEHHYIO
MopnenupoBanue BToporo 3akoHa Kemepa. Y KOJIMYECTBEHHYIO CTOPOHBI ATUX
JI.O. 2. Tloctpoenue simmca. 3aKOHOMEPHOCTEM.
27 OO6mume cBeeHus o rayiakThKax. YepHbie

["amakTuku

abipbl. Kinaccudukanus rajakTuk:
AJUIMNTUYECKHUE, CHUPAIbHBIE, HEIPABUJIBHBIE,
PaaOTATAKTHKH.
Hamra ranaktuka - Mne4yHblil myTh.
KBazaper.
. BugeopparMeHThl IO TEME ypoKa

KnaccudummpoBath raiakTUKH.
XapakTepu3oBaTh paguOTaNIaKTHUKU U
KBa3apbl

OnuceiBaTh  Hally TajakTUKy -
MieyHsbIi yTh.
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28-29

3Be3anl. CosHIe

3Be3bl, uX poxaeHue. CrneKkTpaabHbIM
aHaJIM3 - OCHOBA UCCIJIEIOBAHUS XUMUYECKOTO
cocTaBa 3Be3].

XapakTepucTUKH (CBETUMOCTb,
CIIEKTpaJIbHBIN Ki1acc, 3dGeKTuBHas
TEeMIepaTypa) U Kiaccudukamus 3Be3/] (KeATbIe
Y KpacHBIE KapJIMKH, KpaCHbIC TUTAHTHI,
CBEPXTUTAHTHI, OBl KapJIMKU, HEHTPOHHBIE
3BE3/IBI).

[Ipoucxoxnenne CoyHIIa M €TO CTPOCHUE.
CrtpykTypa coTHEUHOU aTMOChEpHI.
ComHeuHbIl BETep.

. MonenupoBanue nosepxHoctu CoiHIa
(KOHBEKTUBHOM 30HbI). BuaeodparmeHTsI 1o
TEME ypoKa.

XapakTepu3oBaTh 3BE3/lbl Ha
OCHOBE UX CHEKTPAJIBbHOIO aHAJIN3a.

YcraHaBIMBaTh COOTBETCTBHE
MEXKIy BaKHECHUIIHNMH
XapaKTEPUCTHUKAMU 3BE3]] U HX
OCHOBHBIMHU TUITAMHU.

Onpenenarb HEOECHBIE TeNa U
3BE3/IHBIE CKOTUICHHUS.

XapakrepuzoBatb ConHIle, ero
CTPOECHHUE U CTPYKTYPY COJHEYHOU
aTMocdepsl.

30 [IpakTnueckas N3yuenune 3Be31HOTO HEOA C TOMOIIIHIO IIpoBOaANTE M3yUEeHUE 3BE3THOTO
pabota Ne 5 MOJIBMXKHOM KapThl. He0a ¢ TOMOIIBIO IMOJIBMYKHOM KapThI
31-32 Crpoenue VConHequn CUCTEMBI, €€ MIaHEeThI XapakTepu3oBaTh  IUTAHETHBIE
ConHevHOU CI/ICTeMH.VI[pyrHe CTPYKTYPHBIC CHCTEMBI M X TIPOHCXOKICHHE.
aneMeHThl COJTHEYHOW CHUCTEMBI. CITyTHUKA OMNNCHIBATE CTpOCHHE

CoHeuHas cucremMa
U €€ IUIaHEThI

IUTAHET, aCTEPOUIbI, KOMEThI, METEOPUTHI.
. Bugeodparmentsl u Gororpadun no teme

ypoKa.

COJIHEYHOW CHUCTEMBI - IUIAHETHl U
JIPYTUE CTPYKTYPHBIE DIIEMEHTHI.
YcranaBnuBath  B3aMMOCBSI3b
MEXIY  OTHUMOJIOTUEM  Ha3BaHUU
HeOecHBIX Tell COTHEYHOM CUCTEMBI U
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X 0COOCHHOCTSIMH.

33 1 YcraHaBnuMBaTh NPUYUHHO-
[Imanera Mapc: MmarHuTHOE 10JIE,
. CJIE/ICTBEHHBIE CBSA3H, CTPOUTH
MapCUaHCKUN IPYHT, aTMOc(epa MIIaHETh, ee .
N JIOTHYECKYIO LIEMb PACCYKICHUN U
JMaMETp, BpallleHue BOKPYT CBOEH OCH U
JI0Ka3aTeNbCTB.
Bokpyr Connua. TeppadhopmupoBanue.
Ypoxk-auckyccus Colupathb 10Ka3aTenbHyto 0a3y
HccnenoBanue miaHEThl C OMOIIBIO .
«Bo3morxHa . BBIJIBUHYTOW THUIIOTE3HI,
COBPEMEHHBIX JIOCTHKEHUN HAYKU U TEXHUKHU
XKU3Hb HA Mapce» WLTIOCTPUPOBATH €€
(aMepHKaHCKOTO Mapcoxoa « Y TUBJICHUE» U . .
. . COOTBETCTBYIOIIEH TIPE3CHTAILINEH.
POCCHUICKOTO HEUTPOHHOTO aHAIM3aTOPa BOJIBI). g
B3aumMozeiicTBoBaTh B rpymie B
APTYMEHTHI «3a» U «IIPOTHUBY» BO3MOXXHOCTH
IPOLIECCE MOJIEMUYECKOTO
KA3HU Ha Mapce.
BBICTYIIJICHUSI.
13

006010ukn 3emun: aurocdepa, ruapocdepa, atmocdepa.
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34-35

Crpoenne 3emin.

BHyTpeHHee cTpoeHue 3eMIld U ee
XUMUYECKUI COCTAB.
CrpoeHnue u coctaB tutocepsl. MuHepassl
Y TOpHBIE NTOPOABL. Pynbl.
JIutocdepHble TUINTHL. 3eMIIETPSICEHHUS.
[lIxana PuxTtepa. IHTEHCUBHOCTH

XapakTepu3oBaTh BHYTPEHHE
CTpoeHHUE 3eMIIM U XUMUYECKUI
COCTaB €€ YaCTEeu.

OnuceIBaTh CTPOCHHUE U COCTaB
auToc(ephl U YyCTaHABIIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U

JIutocdepa 3emuieTpsiceHuid. Llynamu. )
MEXAy HapyLEHUEM €€ CTPYKTYpPBI U
J. OOpa31bl pyl, MUHEPAJIOB U TOPHBIX TOPOA
IPUPOAHBIMUA KaTaKIU3MaAMHU
UL  JEMOHCTpAallMM  WJIM B KayecTBe
CooTHOCUTH 0aJlIbl 3eMIIETPSICEHUS
pa3aToyHOro Martepuaia, (Quanyeckas Kapra
. o Illkane Puxrepa u ero
MoJTylapuii, BUieo(pparMeHThbl 0 TEME YpOKa,
HIOCJIEICTBHS.
JI.O. 1.N3yuyeHue cocraBa rpaHuTa
36 IIpoBOAUTE 3KCIIEPUMEHT C
COOIOICHUEM TEXHUKH
[IpakTnueckas
2Gota No 6 N3yueHne KOJUIEKIMU TOPHBIX TOPOA 0€301MacHOCTH, HAOJIIOJaTh 32 HUM,
P B (uKcHupoBaTh pe3yabTaThl U
UHTEPIPETUPOBATD UX
37 Cocras ruapocdepsl. MupoBoii okean. Mops. XapakTepru3oBaTh COCTAB

I'uapocdepa. Oxeansl
U MOps

Herunuunsie mopsa: Capraccoso, Kacnimiickoe
U Apanbckoe.

Tema MOps B IPOU3BEAEHUSAX MUPOBOU
XYyJI0)KECTBEHHOM KYJIBTYPBI.
1. dusnueckas kapra noayLapui, aTiaacsl,
ClIalipl ¥ BUAeO(parMeHThl 0 MaTepuaty
YpOKa; penpoayKiuu Kaptud - M.

ruapochepsl U KPyroBOPOT BOABI.
Kinaccudunuponats Mops 1o
Pa3IMYHBIM MPU3HAKAM.
OpHUeHTUPOBATHCS B BBIIAIOIIMXCS
POU3BEIACHUSAX N300pa3UTEIBHOTO
MCKYCCTBA, MY3bIKH U JINTEPATYPHI,
CBSI3aHHBIX C MOPCKOM TEMATUKOM.
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AiiBazoBckuil «JleBsaTeii Ba», 1. JleButan
«beper Cpenuszemuoro mops», M. lnimkux
«Ha 6epery mops», JI. Jlaropno «Mopey, A.
PrutoB «Ha romy6om npocrope»; hparMeHTs
MY3BbIKaJIbHBIX Npou3BeacHn - H. Pumckuit-
KopcakoB «Canko», K. [le6roccu «Mope», M.
Pagens «Jlogka B okeaHe» U3 cOOpHUKA
«3epkanay, [1. YaiikoBckuii «Jlebennnoe
03epo», M. Mycoprckuii  «CHerypouka.
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Bonanl okeaHoB u
Mopen

XUMHAYECKUMN COCTAaB MOPCKOU U
OKeaHn4YecKou Boabl. [Ipomuiie.
Jlen B okeane. I'peHnanaus. AHTapKTUAA.
JIBmxeHne Bog MuUpoBOro okeasa.
[TpuuBEI U OTIUBBIL.
Mopckue Tedenud. Tunel kKimmara.
. KapTbel MOpCKUX TeUeHHUH, (pu3ndeckas Kkapra
MUpa, BUJIeO(PparMeHThl U CIaN bl IO TEME
ypOKa.
JI.O. 2. MoaenvupoBaHue BICOKOU IJIOTHOCTH
BOJIbI MepTBOTO MOpSI.

XapakTepu3oBaTh COCTaB 151
CBOMCTBA OKE€AHWUYECKOM W MOPCKOMN
BOJBI. CBsa3bIBaThH COZEpIKAHUE
npuMecen 51 KOJINYECTBEHHYIO
XapaKTepUCTUKY COJIEHOCTH BOJBI —
MPOMUILIIE, - C IIBETOM U CBONCTBaMu
MOPCKOW BOJIBI.

OueHuBaTh MHUpPOBBIE 3alacbl H
reorpaduyeckoe MoJjJoKeHUe MPECHON
BOJIBI.

YcranaBnuBaTh 3aBUCUMOCTD
MEXKTy MOPCKUMH TCUCHUSIMU U
TUIIOM KJIMMaTa.

AHaIM3UPOBATh MPUYUHBI
MIPUJIMBOB U OTJIMBOB.
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39 Bonb! cymm u ux kiaccudukanus. XapakTepuzoBaTb HAa3eMHbIE U
Ponuuku. I'eitzepbl. MuHepanbHbIE BOABI U | IOJ3EMHBIE BOABI CYIIH U TOKA3bIBATh
UX KIacCU(pUKaIUs. OTHOCHUTEIBHOCTh TAaKOI'O JECJECHUS Ha
[Ipobnema mipecHoii Boawl. O3epo baiikan. IIPUMEPE  POJAHUKOB, TEU3E€POB U
KapcroBsie siBneHus 1 00pazoBaHue MUHEPAJIbHBIX UCTOYHUKOB.
CTaJIAKTUTOB U CTAJIArMHUTOB. KnaccudumupoBars MuHepaabHbIC
AHOMaJIbHBIE CBOMCTBA BOJIBI U UX UCTOYHUKH, W  OIICHUBATh  HUX
3HAYEHHE B MPUPOJIE. 3HAYCHHE.
Bonp! cymm J. ®usnueckas kapra mupa u Poccniickon OnuceiBaTh  KapcTel | 170,
®enepaunu; BUa€O(GparMeHThl U CAaabI IO XUMUYECKUE AHTOHUMBI — MPOLIECCHI
TeMme ypoka. [IpeBpanienns HepacTBOPUMBIX 00pa3oBaHUs CTaJIaKTUTOB "
KapOOHATOB KaJIbIIM U Maruust (CpeaHux CTaJarMUTOB.
coJieii) B paCTBOPUMBIE THIPOKAPOOHATHI YcranaBnuBaTh 3aBUCHUMOCTh
(Kucyble cOoJIi) U 00paTHO — MPUUKHA MEXKJy aHOMaJlbHBIMH CBONCTBaMU
00pa3oBaHMsI CTAIAKTUTOB U CTAJarMHUTOB. BOJbl M CYIIECTBOBAHHEM KU3HU Ha
JI.O. 3.Pacmimpenue Boibl IpU HarpeBaHUU 3emsie, a Takxke  (QOpMUPOBAHUEM
KJINMAaTa Ha IJIaHETe.
40 [IpoBoauTh HKCIIEPUMEHT C
. coOJr0/IeHrEeM TEXHUKHU
[IpakTrueckas N3yueHune :KeCTKON BOABI U YCTPAHECHUE €€
pabora Ne 7 e CTKOCTI 0e30MacHOCTH, HaAOMIOJaTh 3a HUM,
(uKCUpOBaTH pe3yabTaThl u
WHTEPIPETUPOBATH UX
41 AtMocdepa u ee coctaB. BeptukanpHoe XapakTepu3oBaTh COCTaB

Atmocdepa. [Torona.

cTpoenne atMocdepsl: Tporocdepa,
ctpaTocdepa, me3ochepa, Tepmochepa,
ak30cdepa.

CocraB Bo3yxa. O30HOBBIE JbIPHI U

aTMocdepbl, €€ YaCTH U WX 3HAYCHUE
B )KM3HHU TUUIAHETHL.

AHaIN3UPOBATHh NPUUUHBI
030HOBBIX JIBIP ¥ MAPHUKOBOTO
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MapHUKOBBIN 2P (DEKT.

Ilorona u xaumar.
. BugeodparMeHThI U ClIaliIbl IO TEME ypOKa.
MoaenupoBaHue TapHUKOBOTO 3P deKTa.

a¢ddekTa 1 MpOrHo3UpoBaThH
MIOCTICICTBHSI TAHHBIX SIBJICHHIA.

VYcranaBnmMBaTh MEXKIPEAMETHBIC
CBSI3M Ha MPUMEPE MOHATHH «IIOT0Ja
U «KJIFMAaT.

42 AtMocdepHoe naBnenue. Kecconnas u XapakteprsoBaTh aTMoc(hepHOe
BBICOTHAsI 00sie3HU. L[MKIIOHBI 1 aHTULIMKIIOHBI | 1aBJICHUE, IMKJIOHBI U @aHTULIUKIIOHBI,
ATtMochepHbie PpOHTHI. aTMoc(epHbIe (PPOHTHI.
Betpa u ux BuAbl: IIKBaJI, CMEpHY, OnuceIBaTh criocoObl U3MEPEHUS
aHTHUIIaccaT, naccart, opus, GEH, 0opa, CUPOKKO, | aTMOC(HEPHOTO JABIICHHUS;
ArmocdepHoe MYCCOHBI, TaliyHbI, yparaHbl, CMEpUH, Knaccudumupoarb  BeTpa U
TOPHAJIO. OLICHUBATh OMMACHOCTh W
naBiieHue. Berep. .
[kana bodopra. NOCJIEACTBHASL ~ CHJIBHBIX  BETPOB:
. BuneodparMeHThI U ClIalibl 110 TEME YpOKa; | TalihyHOB,  yparaHos, cMepuei,
puOOPHI ISl UBMEPEHUST aTMOC(PEPHOTO TOpPHAJI0, OOPHI.
naByieHus (GapoMeTphl). AHaIM3UPOBATh CUITy BETPA B
COOTBETCTBHUHM CO 1IKanoil bogopra.
43 Bnaxxnocts Bo3zayxa. [Icuxpomerp n XapakTepru3oBaTh BJIAJKHOCTb

BnaxHocTts BO31yxa

I'urpomerp. Touka pocsl.

Ob6mnaka, ux popmsl 1 pazmepsl. TymaH.
Ocalku ¥ UX TUIIBI.

Panyra.

. BuneodparMeHThI U CIIal/IbI 110 TEME YPOKa;
PENpPOYKIIMUA POU3BEACHUM
M300pa3UTEIBLHOIO UCKYCCTBA 110 TEME YPOKa;
puOOPHI ISl U3MEPEHUS BIAKHOCTH BO3TyXa.

BO3/yXa M €¢ HOPMATHBBHI.
OnuceiBaTh M3MEPEHUE BIIAYKHOCTD
aTMOoC(epsbl ¢ TOMOIILI0 THTPOMETPOB
U TICHXPOMETPOB.
OnenuBaTh BIHMSHHAE BIAKHOCTH
Ha KJIMMAT U CAMOYYBCTBHE JIFOJICH.
O06061math MOJTyYEHHBIE B
OCHOBHOM IIIKOJIE€ CBEJIECHUA 00
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http://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B3%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
http://slovari.yandex.ru/~книги/БСЭ/Туман%20(физич.)/

o0Jlakax u ocajikax.
OpueHTHPOBATHCS B BBIJAIOIIMXCS
POU3BEACHUSAX  HM300pa3UTEILHOTO
UCKYCCTBA, MY3BIKM U JHUTEPATYpHI,
CBSI3aHHBIX C TEMATUKOMN ypOKa.

44
[IpoBOIUTH SKCIEPUMEHT C
COOJII0/ICHUEM TEXHUKU
[IpakTnueckas N3ydenune napaMeTpoB COCTOSTHUS BO3yXa B
0€301acHOCTH, HaOII0aTh 32 HUM,
pabota Ne 8 KaOuHeTe
(buKCHpOBaTh PE3yNIbTATH U
UHTEPIPETUPOBATH HX.
45 [Ipoucxoxaenue u cTpoeHne BeeneHHon
9 O060011aTh OCHOBHBIE CBEJICHUS IO
Y CTpoHUCTBO M IPUHITUITBI PAOOTHI TEIECKOTIOB N
KOHKPETHOH NpoOiieMaThKe,
O600611eHME TIO pazHoro Tuna. 3aKOHbI ABUKEHUSI HEOECHBIX
BBIICIIATH U XapaKTEPU30BaTh
temaM: «Meramup. | tein. ['anaktuku. 3Be3abl. Conuile. CoHeuHas .
BaKHEUIITHE TIOHSTHS, 3aKOHBI U
OO6omouku 3emMiin» | CUCTEMA U €€ TUIAHETHI. oD
Jlutochepa. 'mapochepa. Armochepa. pHH.
46 [IpoBoguTh pediekcuro

KontponbHas pabota
Ne 2

Meramup. O6onouku 3emn: mutocdepa,
ruapocdepa, armocdepa.

COOCTBEHHBIX JTOCTHKEHUU B
U3YYEHUU T€0JOrHYECKUX 000JI0UEK
3emiu. AHaIM3UPOBaTh PE3YJIbTATHI
KOHTPOJIbHOHM pabOThI U BEICTPAUBATh
MyTH JOCTHKCHHS KEIIaeMOTO
YPOBHSI YCIIEITHOCTH.
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21

Maxkpomup. buocgepa.

47

KnsHb, npusHaku
KUBOTO U UX
OTHOCHUTEIBHOCTh

OCHOBHBIE CBOICTBA KUBOT'O OpraHU3Ma:
€MHCTBO XUMUYECKOT'0 COCTaBa, 0OMEH
BEIIECTB, CAMOBOCIPOU3BE/ICHHE,
HacneactBeHHOCTh, U3MEHUYMBOCTb,

Pa3BUTHE U POCT, pa3IpaXuMOCTh,
JUCKPETHOCTH U LIETIOCTHOCTB,
SHEPro3aBUCUMOCTh. JKUBBIE CUCTEMBI, KaK
CaMOYIIPABJISIOIINECS, CAMOPETYIUPYIOLIUECS,
CaMOOPIraHU3YIOUIUECS CUCTEMBI.

Tpu Hayana TEpMOIUHAMUKH.

[ToHsTHE SHTpONHH.

J. BuneodgparMeHThl U ciaiipl MO0 MaTepuary
ypoka. JleMoHcTpalus NpoLecCOB, 3HAKOMBIX
CTapIICKJIACCHUKAM U3 KypcOoB (U3UKH W
XUMHUHA OCHOBHOM WIKOJbI, MPOTEKAIIIHNX C
U3MEHEHUEM DSHTPONMUU: PACTBOPEHUE B BOJE
XJIOpOBOJOpOAa  (JUCCOLMAIIMIO  COJISTHOM
KHUCJIOTHI), pacTBOpeHHE KpPHUCTaJJIOB
NepMaHraHara Kajaus Wid MEIHOTO Kyrnopoca B
BOJE, MCMApeHUe BOJbI, TUDPY3UI0 Maxydyux
BEILIECTB (OJIEKOJIOHA) C TOpsIIeH JaMIOYKU
HaKaJIMBaHUs, WCIAPEHUE KalUld COupTa C
dbunbTpoBabHON OymMarm WM - candeTku.
AHQJIOTUYHBIE SIBJICHUSI B MHPE KUBOTHBIX U
pacTteHuil (THUeHUE, OpOKEHHE, MPOIIECCHI
JUCCUMUWIISIIIUAN ) JEMOHCTPHUPYIOTCS C

XapakTepu3oBaTh NPU3HAKH
YKUBOTO U JOKa3bIBaTh UX
OTHOCUTEJILHOCTh Ha IIPUMEpax U3
HEXUBOU IIPUPOJIBL, a,
clIeJOoBaTEILHO, 0000IIaTh
COBOKYIHOCTb TaKMX ITPU3HAKOB MPH
ONPENEIEHUH )KUBOTO.

OOBACHATD TpH
TEPMOJIUHAMHUKHU.

HadaJia
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MTOMOIIIBIO BUACO(PPArMEHTOB U CIANI0B.

48

IIpoucxoxaenue
YKW3HU Ha 3emJie

OCHOBHBIE TUIIOTE3bI MPOUCXOKICHUS
KU3HU Ha 3eMJIe. KpeallMOHU3M, TUIIOTe3a
CaMONPOU3BOJIBHOTO 3apPOKACHUS )KU3HU U3
HEKUBOTO, KOHIIETIUSI OMOTeHE3a, TUIIOTE3a
MaHCTIEPMUMU.

['mnoTe3a NpoOUCXOXKACHUS KUZHU ITyTEM
OMOXUMHUYECKOM ABOMMIOIUH (THIIOTE3a
OnapuHa—XoJjeiHa).

JTluckyccust 0 BOBMOYKHOCTH CYIIECTBOBAHUS
BHE3E€MHBIX [[UBHIIN3ALIAMN.

. BuneodparMeHThI U ClIaliIbl 10 MaTEpUATY
ypoka; noptpetsl A.M. Omapuna n Jx. b.
XoJaenHa; pernpoayKIMU KapTUH BEJTUKUX
XYJI0)KHUKOB Ha TEMY 00>KECTBEHHOTO
MPOUCXOKICHUS )KU3HU.

XapakTepu3oBaTb OCHOBHBIE
TUITOTE3bI MPOUCXOKICHUS )KU3HHA HA
3emie.

PackppIBaTh OCHOBHBIE MMOJIOKEHUS
MPOUCXOKICHHUS )KU3HU Ha 3eMIie
COTJIACHO KoarlepBaTHOM Teopun A.I.
Omnapuna - JIx. b. XonaeitHa.

YcranaBnuBaTh NPUUIHHHO-
CJICJICTBEHHBIE CBA3U, CTPOUTH
JIOTUYECKYIO LIETb PACCYKICHUN U
JIOKa3aTEIbCTB.

BzaumoieiicTBOBaTh B TpyIIIE B
IIPOIIECCE TOJIEMUYECKOTO
BBICTYTICHUS.
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XumMuueckas opraHm3anys KJICTKH Ha aTOMHOM
— 3JICMCHTHOM, - YPOBHC. MaKPOBJIGMGHTBI.

Jloka3pIBaTh, YTO HAa ATOMHOM
(37IeMEHTHOM)  YpOBHE  pa3Iuduil
MEXIY XUMHYECKOM OpraHu3alueu
)KUBOW W HEXKUBOW IPUPOIBI HET —
3TH  pa3jinuMsl  HAYMHAKOTCA  Ha

MOJIEKYISIPHOM OBHE
MUKpOAJIEMEHTHI. YIUAP yP ’
. . CJIEI0BATEIIBHO, OH W SBIACTCS
MosnexkynapHbIil YpOBEHb XUMHYECKOM
. NEPBBIM  YPOBHEM  OpraHu3aliu
OpraHu3alMU KJIETKU (MOJEKYIISPHBIA COCTaB .
eTin) KUBOU TIPUPOJIBI.
XUMHAYECKHUMN COCTAB ' Xapaktepu3oBaTb  Makpo- U
Heopranuueckue coeaumHeHust kietku. Boaa "
KJIETKU MUKPODJIEMEHTBl B XHMHUYECKOUH
U €€ poJib. MuHEepaIbHbIE COJIHU.
OpraHu3alluy KU3HHU.
Opranndeckue BEIIeCTBA KIETKHU.
. Onpenensatb  O€IKH,  KHUPHI,
. BuneopparMeHThl U ClIaiiibl 10 TEME YpPOKa.
. . YTJIEBOJIBl M HYKJIEMHOBBIE KUCIIOTHI U
JI.O. 1.CpoiicTBa 6enkoB. CBOMCTBA TIIFOKO3BI.
. . XapaKTEepU30BaTh MUX POJb B KU3HH
CaoiicTBa caxapo3sbl. CBOMCTBA Kpaxmaa.
KJICTKH.
DKCHEePUMEHTATILHO
UJIEHTU(PUIIUPOBATH Oenku 151
YTJICBO/IBI.
50 [IpoBOOUTE SKCIEPUMEHT C
COOJIFOICHUEM TEXHUKHU
[IpakTuyeckas . 0e301macHOCTH, HAOJIIOIAaTh 3a HHUM,
Pacno3naBanue opraHMYeCKUX COCAMHEHUN
paborta Ne 9 (buKCHpOBaTH PE3yIbTATH U

MHTEPIPETUPOBATH UX.
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ypOBHI/I opraHmu3alvun
KHN3HHU

KieTouHblll ypOBEHb OpraHU3alliN )KA3HU Ha
3emie.

TkaHEBbIN YPOBEHb. THIIBI TKAHEN
KUBOTHBIX (3MUTENIUATbHAS, COeTUHUTEbHAS,
MBIIIEYHAsl, HEpBHAs) U paCTECHUM
(oOpa3zoBarenbHasi, TOKPOBHAsSI, OCHOBHAS U
MPOBOASAIIIAsN).

OpraHHbIi ypOBEHb.

Opranu3mMeHHbIN YPOBEHD

[TonmynssuMOHHO-BUIOBOW YPOBEHb

buoreonenornuecknii ypoBeHb. broieHos.

buocdepHsbIit ypoBeHb.
. BuneodparMeHThI U ClIaliIbl IO TEME YPOKa,
IJIAKAThl U MYJISKM OPTaHOB M CUCTEM OPTaHOB
pacTEHUM, YEJIOBEKA U )KUBOTHBIX.

XapakTepu3oBaTh YPOBHU
OpraHM3aldyd KWU3HU Ha 3eMiie Ha
OCHOBE BaXXHEHIIMX IOHATUU Kypca
OCHOBHOM MIKOJIbI (TKaHb, OpraH,
CHUCTEMa OPTaHOB, MOIYJISIIIUS, BU]).

AHaIN3UPOBATh CYLIECTBEHHBIE
MPU3HAKU KaXJOTO YPOBHS.
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52

[IpokapuoTts! u

[TpokaprOTHI B SYKAPHOTHI.

baktepuu u ux knaccudukaiys: mo Gopme
(GaruLIbl, KOKKH, CITUPUJLIBI, BAOPHOHBI), 110
TUITY TTUTaHUS (Canpo(UThI, Mapa3uThl), MO
OTHOIIICHHUIO K KUCJIOpOAY (a3po0bl, aHadpOObI)

Oco0eHHOCTH CTPOEHUS OaKTepuil U UX
KU3HEAesITeNbHOCTU. Ponb GakTepuu B mpupoie
1 )KU3HU YEJTOBEKa.

XapakTepu3oBaTh ABa HaAPCTBA
YKUBBIX OPTaHU3MOB — IPOKAPHUOTHI U
3YKApHUOTHI, - HA OCHOBE
0COOEHHOCTEH CTPOEHUS UX KIIETOK.

PackpeiBath posib OakTepuii B

IIPUPOJIE U KU3HU YEIIOBEKA HA

OCHOBE OCOOEHHOCTEH CTPOEHUS U

9YKapHUOThI KU3HEICSTEIbHOCTH.
[MnanobGakTepuu (CUHE-3€EHBIE BOJOPOCIIH) .
PackpsiBath poiib IHaHOOAKTEPUI
1 OCOOEHHOCTH UX CTPOCHHUS U .
. B IIPUPOJI€ HA OCHOBE OCOOEHHOCTEN
KU3HeAesITeNbHOCTU. Poslb  inaHoOakTepuil B
CTPOCHHS U KUZHECATEILHOCTH.
OpUpo/Ie.
CpaBHUBATH MPOKAPHOTHI U
CTpoeHue KIeTKU 3yKapHuOTOB.
. SYKapUOTHI.
. BuneodparMeHThI U ClIaliIbl 110 TEME YPOKa;
TaOJIUIIBI.
53 [IpakTnueckas . . [IpoBOOUTE SKCIEPUMEHT C
N3yuenune pacTUTENbHON U )KUBOTHOW KIIETKH
pabota Ne 10 COOJIFOICHUEM TEXHUKHU
54 0e301macHOCTH, HAOJIIOATh 3a HHUM,

[IpakTnueckas
pabota Ne 11

N3yueHnne MUKPOCKOITUYECKOTO CTPOEHHUS
JKUBOTHBIX TKaHEU

(uKCHpOBaTH PE3YNIbTATHI U
WHTEPIIPETUPOBATH UX
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Knerounas reopus.

Knerounas Teopus u ee moJI0KEHHUS.
[IpocTeiimye: KIryTUKOBbIE, PECHUYHBIE,
ameOouaHbIe. 3HAaUEHNE IPOCTEMILNX B
HpUPOE U )KU3HU YeJIOBEKA.
Bupycel. CTpoeHue u 0co0eHHOCTH

XapakTepru30BaTh OCHOBHBIC
HOJIOJKEHUS KJICTOYHON TCOPHH.

OnuceIBaTh Ha OCHOBE CBEICHUN
110 OMOJIOTMHU U3 OCHOBHOM IITKOJIBI

[Ipocrenmmue. KU3HENEATEIBHOCTH BUPYCOB. BupycHsie IIPOCTENIINX U BUPYCHI, & TAKXKE HX
Bupycsr. 3a0oneBanus yenoseka. BUY u CITHU/. 3HA4YEHUE B PUPOJIE U KU3HU
['puGb1. Pons rpuboB B ipupoje U B YEI0BEKA.
XO035IMCTBE YEJIOBEKA. Pa3nuuate BUpyCHBIE U
. BuneopparMeHThI U ClIaiiibl 10 TEME YPOKa, | TpUOKOBbBIE 3a00JI€BaHUS YEJIOBEKA U
tabnuubl; noptpet T.11IBaHHa, coOJII0/1aTh MEPBI MPOPUITAKTUKH.
JI.W. IBanoBckoro u 3. JIxeHHepa.
56 [TIpoBOIUTH SKCIEPUMEHT C
COOIIOICHUEM TEXHUKH
[IpakTnueckas .
pabora Ne 12 N3ydenue npocTermx 0€30I1acHOCTH, HaOJII01aTh 32 HUM,
(uKcHupoBaTh pe3yabTaThl U
UHTEPNPETUPOBATH UX.
57 [Tonarue s3xocucremsl. buoron. buonenos. OrnuceiBaTh DKOJIOTUYECKYIO
buoreonenos. Otianuns OnoreoneHos3a ot CHUCTEMY.
KOCHUCTEMBI. Knaccuduiupoarb KUBBIX
HecrabunbHble U CTaOMIIBHBIE SKOCUCTEMBI. | CYHIECTB IKOCHUCTEMBI MO POJU B
DKOJIOTHYECKHE Tunosorust ’KUBBIX OPraHU3MOB ULIEBOU Lenu (mpoayLEeHTHI,
CUCTEMBI SKOCUCTEMBI. IPOAYLIEHTbI, KOHCYMEHTHI, KOHCYMEHTBl W PEIYLEHTBHI) U THILY
penyueHTsl (canpoduThl). ABTOTPOPHI. MATAHUS (aBTOTpOdBI u
I'erepoTpodsr. reTepoTpodsl).
[TonsiTie 0 MUIEBHIX (TPOPUIECKUX ) HETISIX AHaJIM3UPOBATH YPOBEHb

O6uoreorieHo3a. buosornueckuit KpyroBopoT

CTa0MJIBHOCTH OMOTEOIIEHO3A.
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BEILIECTBA B MIPUPOJIE.
. BugeodparMeHThI U CIIalJIbl IO TEME YPOKa;
pPENpPOAYKIMU KapTHH U3BECTHBIX XYA0KHUKOB,
MOCBSIICHHBIE PA3JIMYHBIM IPUPOIHBIM
sKocucTteMaM, noptpeTsl A. Tenciau u B.
CykaueBa

58 [TumeBas uensb. JIBa OCHOBHBIX THIIA
TpopUUYECKUX 1IeTNell — MacTOUIIHbIE (1IeTH
pod ( XapakTepu3oBaThb JKOJOTHIO, Kak
BBICJIAHUSI) U IETPUTHBIC (LIETIH PA3JIOKEHHUS). HaVK
[IumeBast ceTh. YKY-
OnuceiBaTh NULIEBBIE LENH U
[TuieBsie nemnu. DKOJIOTHYECKHE MUPaMUIbI ( YMCIICHHOCTH,
0 MUILIEBBIE CETH.
DKOJIOTHSL. o6uomaccel, 3Heprun). [Ipasuiio 10 %.
['padpuueckun orobpaxaTh
DKOJIOTUYECKHE [Tonsitue 06 skonoruu. OCHOBHBIE
AKOJIOTUYECKUE MUPAMUJIBI.
bakTopsl poOIeMBbl IKOJIOTHUH.
_ Knaccudguuuposatsb
Dxonoruueckue GakTopbl: a0MOTHYECKUE,
AKOJIOTHYECKUE (DAKTOPHI.
OMOTHUYECKHE, AHTPOTIOTEHHBIE.
. BuneodparMeHThI U CIIali/Ibl 10 TEME YPOKa;
noptpet J. ['ekkes, miakaTel IO TEME YPOKa.
59 [IpoBOIUTH SKCIEPUMEHT C
oaKTaeckas N3yueHne B3auMOCBA3€H B UCKYCCTBEHHOU cOOJI0/IEHNEM TEXHUKU
I; 5oma No 13 HKOCHUCTEME — aKBApUyME M COCTaBJICHHUE 1eTel | 6€30macHOCTH, HAOII0AaTh 3a HUM,
P B MUTaHUS. (bUKCHpPOBATh PE3YyJIbTATHI U
WHTEPIPETUPOBATD UX.
60 buocdepa u ee rpanuis. XapaktepuzoBarb Ouochepy u

buocdepa

Konnenmus sBosoruu 6uoceps B. 1.
Bepnaackoro. Hoocdepa. Texnocdepa.
OcCHOBHBIE MIOJXOJIBI B YYEHUH 0 Ouocdepe:

€€ rpa”ulibl. BeIIensaTh
OTpaHUYUBAIOIINE (PAKTOPHI BEpXHEN
Y HIDKHEH rpaHul; 6uocdepsl.
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HHEPreTUUECKUM, OMOr€OXMMUYECKUH,
MH(POPMAILIMOHHBIH, IPOCTPAHCTBEHHO-
BPEMEHHOM, HOOC(EPHBIH.

DKOJI0ru4ecKue npo0aeMbl 4YEJIOBEUECTBA.
. BuneodparMeHTsI U CaliIbpl IO TEME YPOKa;
makatsl, nmoprpet B.U. Bepnaackoro.
JlemoHCTpanus nporecca GOTOCUHTE3A.

OnuceIBath OCHOBHBIC
MOJXO/IbI B YUCHHUH U 0 Ouocdepe.

AHanu3upoBaTh NPUINHBI,
TIOCTIICTBHS U TIpEIjIaraTh MyTH
pereHus TII00aTbHBIX KOJOTHIECKUX
npobiiem.

61 DKOJOTUYECKHE MPOOTIEMBI:
- atMoc(epsl (MapHUKOBbIN 3((DEKT, cMOT, Haxomute ¢ moMonipro
KHUCJIOTHBIE JTOKIH); Pa3IMYHBIX CPEJICTB, BBIIEIATH,
- ruapocdepsl (pa3nuBbl HEPTH, 3arpsi3HEHUE | CTPYKTYPUPOBATh M IPENCTaBIATH B
VYpok ceMuHap: BOJIOEMOB MECTULIUAAMU U yIOOPEHUSIMHU ); BUJIE TOTOBOTO MPOAYKTa (COOOLICHHUS
«I'noGanpHbIC - mutocdepsl (3po3us MOYB, ONMMYCTHIHUBAHUE); | U MIPE3CHTALIUN) HEOOXOAUMYIO
AKOJIOTHYECKHUE - buocdeps! (M3MEHEHHE OMOJIOTMYECKOTO uHdOpMaIuIo.
po0IeMbI pazHooOpasus Giaopsl U payHsr). YcraHaBnuBaTh NPUYHMHHO-
yeyoBevyecTBa U myTu | [IpomoBonbCcTBeHHAs TPOOIeMa U IKOJIOTHS CJIEJICTBEHHBIC CBS3H, CTPOUTH
WX PEIICHUSD) 0e30MacHOTo MUTaHus. Y pOaHU3aIus 1 JIOTHYECKYIO 1EMb PacCyKICHUN U
HKOJIOTHS TOPOJIa M JKUJIHIIA. JI0Ka3aTENbCTB.
[1yTH peuieHns 3K0J0rMYECKUX TPOOIIeM. B3anmoneiicTBoBaTh B TpyIIIIE B
Konnenmus ycToifuuBOrO pa3BUTHSI. MIPOIECCE BBICTYIUICHHUS.
M. IIpe3eHTanuu yyammxcsi.
BuneodparmenTsl 1 ciaiipl o TeMe ypoka.
62 [IpoBOIUTH SKCTIEPUMEHT,

[IpakTrueckas
pabora Ne 14

N3ydeHune OBITOBBIX OTXO0B

(buKCHpOBaTH PE3yNIBTATH U
VHTEPIPETUPOBATH UX.
OueHnBaTh 3HAYEHUE YTUIN3ALUU
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151 Hepepa6OTKI/I OBITOBBIX OTXOIOOB.

63

IlonsTue
OMOJIOTUYECKON
ABOJIIOIIAHN

[ToHsATHE OUOJIOTUUECKON DBOJIIOLINH.
JITUTEeNbHOCTh, HEOOPATUMBII XapakTep,
HaIpPaBJIEHHOCTH JBOJIFOLIHAH.

OCHOBHBIE HaNPABJICHHMS 3BOJIIOLIH.
buonornueckunii nporpecc. buonornueckui
perpecc.

AHTpPONIOTEHE3 U €0 3TAIIBI.

J. BuneopparMeHThI U CJIali/Ibl 10 TEME YPOKA;
IUTAKAThl « DBOJIFOLIMOHHOE APEBO PACTEHUIN,
«OBOJIFOLIMOHHOE IPEBO KUBOTHBIXY,
«IBOIIOLMOHHOE IPEBO PUMATOB U
YEJI0BEKAY.

XapakTepu30oBaTh OMOJIOTHYECKYIO
HBOJIIOLIMIO U €€ TIPU3HAKH.

CpaBHUBATh IJIaBHbIE HAIIPABJICHUS
ABOJIIOLIMU: OMOJIOTUYECKUI Tporpecc
1 OMOJIOTMYECKUH perpecc.

BrI1ensaTe OCHOBHBIE STaIbI
SBOJIFOLIMU PACTEHUI U )KUBOTHBIX.

OnuceIBaTh OCHOBHBIE JTallbI
AHTPOIIOT€HE3a.

52




64-65

IBOIIOIMOHHASA
Teopust

[IpennoceuIKu cO3/1aHus YBOTIOLUOHHON
teopun Y.JlapBuHa. Jlornueckas CTpykTypa
JnapBUHU3MA (M30bITOUYHASI HHTEHCUBHOCTD
pa3MHOXeHUs1, 60pb0a 3a CyIIeCTBOBAaHHUE U €€
BUJIBI, €CTECTBEHHBIN 0TOOD).

CunTeTrnyeckasi TEOpHs IBOJIIOLIUH.

MuxkposBosonusa. BugoobpazoBanue
(reorpaduueckoe ¥ KOJIOTHIECKOE).
Maxpo3BoJIrOLHS.

JIBIOKYIIIHE CUJTBI DBOJIIOIIHN
MYTallMUOHHBIN MPOLECC, MOMYJISIITUOHHBIE
BOJIHBI, U3O0JISIIIUSI.

@DopMBbI €CTECTBEHHOTO 0TOOpA:
CTAOMIIM3UPYIOIIUHN, TBUKYIIUH,
JIA3PYNTUBHBIN.

YcranaBnuBaTh NPUYHUHHO-
CJIEICTBEHHBIE CBSI3U B CTPYKTYpE
JapBUHU3MA.

XapakTepu30BaThb OCHOBHBIE
MOJIO’KEHUSI CUHTETUYECKON TeOpun
HBOJIIOLIHH.

OnuceIiBaTh 31EMEHTAPHbBIE
HBOJIIOLIMOHHBIE (DAaKTOPBI (IBUKYIIUE
CHJIBI) SBOJIIOIIUH.

CpaBHUBaTh MHKpPO- U
MaKpOIBOJIIOLHIO.

Knaccudummposare u
XapaKTepHU30BaTh BUJIbI OOPHOBI 32
CYILIECTBOBaHUE U (POPMBI
€CTECTBEHHOI0 0TOOpAa.

66

O00011IEHE 10 TEME:

«Makpomup.
buocdepay.

[Ipoucxoxnenue xu3uu Ha 3emie. JKu3Hb,
MPU3HAKU KUBOTO.

YpoBHM opranuzanuu xu3Hu. Kinetounas
TEOpHs.

DKoJIOTHs. DKOJIOTHYECKHUE CUCTEMBI.
Oxonoruyeckue dakTopsl. [TuieBbie nemnw.
buocdepa.

DBOJIIOIIMOHHAS TEOPHS.

O0001maTs OCHOBHEIE CBEACHUS IO
KOHKPETHOI Npo0OiieMaTuke,
BBIICIIATH U XapaKTEPU30BaTh
Ba)KHEHUIIIME TOHSATHS, 3aKOHBI U
TEOPUH.
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67 1 [IpoBoauTh pediekcuto
COOCTBEHHBIX JTOCTHKEHUH B
KoOHThoNLHAS paGoTa [Ipoucxoxnenue >ku3Hu Ha 3emiie. Y pOBHU U3YYEHUU T€0JOrHYECKUX 000JI0YEK
p No 3 P opraHu3aiuu Ku3Hu. OCHOBBI IKOJIOTHH. 3emuid. AHaTU3UPOBATh PE3YJIbTATHI
B DBOJIIOLIMOHHAS TEOPHUS. KOHTPOJILHOM paOOTHI U BEICTPAWBATH
MyTH JOCTHKCHUS KEJIaeMOTO
YPOBHSI YCIIEITHOCTH.
26 AbuoTnuyeckue GakTopbl U NMPUCIOCOOTEHHOCTh K HUM KUBBIX OPraHU3MOB
68-69 2 XapakTepu3oBaTb 0COOEHHOCTH
KimMmara Poccun u ee mpupoaHbIX
Kmunmat Poccun. prp
30H.
[Ipupoano-knumaTuaeckue 30061 Poccun:
APKTUYECKUX IMYCTHIHB, TYHIP, JECOTYH]] ¥ CTaHABIHMBATH B3AHMOCBA3H
PX y ) TYHAD, YHAD, MEXAY OCOOEHHOCTSIMHU IMPUPOIHBIX
OcoOeHHoctu TalTH, CMEIIAHHBIX U ITUPOKOJIMCTBEHHBIX
. 30H U MPUCTIOCOOTIECHHOCTHIO YKUBBIX
knmuMarta Poccun. | mecos, siecocTernHas, cTenei, moqymnyCThIHb,
OpraHU3MOB K YCJIOBHUSIM OOUTaHUS.
30Ha apKTUYECKUX | MYCTHIHb.
Haxonuth ¢ momMoIpio pa3inuHbIX
MyCTBIHB, TYHJIP U Pa3noo06pa3zue u npucnocodIeHHOCTh
. . CPEICTB, BBIJIEIATh, CTPYKTYPUPOBATH
JIECOTYH/JIP YKUBBIX OPTAaHU3MOB K TOUM WJIM WHOU TIPUPOJTHO-
o U TIPEJICTABISATh B BUJIE TOTOBOTO
KJIUMaTHYeCKON 30HE.
. poayKTa (COOOIICHUS 1
. BuneodparMeHThI U ClIaif/ibl IO TEME YPOKa;
pe3eHTaIn) He0OX0IUMYIO
NPE3CHTALNN yUYaIINXCs; TUIaKaThl, KapTa -
IPUPOAHO-KIMMATHYECKUX 30H Poccun. P .
B3anMopeiicTBOBaThH B Tpymie B
IPOLIECCE BBICTYIICHUS.
70 1 [IpoBOAUTE SKCIEPUMEHT C
[TpakTraeckast [TprcocoOIeHHOCTh OPTAaHU3MOB K CPEJIe COOJIOICHHEM TEXHHUKH

pabota Ne 15

oOUTaHUSA

0e301macHOCTH, HAOJIIOIaTh 3a HHUM,
(buKCHPOBATH PE3YNIHTATHI U
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UHTEPIPETUPOBATH UX.

71

DneKTpoOMarHuTHasI
IpUpoJia CBETA

Cger. Pa3Butue npencraBieHuit 0 IpUpoje
cBeTa. DIEKTPOMArHuTHOE u3iydyenue. [[nuna
BOJIHBI. YacToTa KOIeOaHuM.

[IIxana 3MeKTpOMarHuTHHIX BOJIH. Y-JIyuwu,
PEHTI€HOBCKOE U3TyUYeHUE, YIbTPapuoIeTOBOE
U3JIyYEHUE, BUINMOE U3ITyYECHUE,
uH(ppaKkpacHOE U3TyYEeHHUE U UX POJIb B
MIPUPOJIE U KU3HU YEIIOBEKA.

. BuneogparMeHThl ClIaii/ibl IO TEME YPOKa;
IIKaJIa SJIEKTPOMArHUTHBIX BOJH JK.
Makcseina; noptperst O. ['pumansam, X.
I'oitrenca, O. @penens, M. Ilnanka, JIx.
Makcseia.

XapakTepu3oBaTh PU3HMYECKYIO
IpUPOJLy CBETa (BOJIHOBBIE U
KOPITYCKYJIIpPHBIE CBOICTBA).

OnuceIBaTh HIKAIy
ANIEKTPOMATrHUTHBIX BOJIH JX.
Makcsemia. OLeHnBaTh 3Ha4CHUE
Ka)KJI0T0 U3 JUana30HOB 3TON LIKAJIbI
JUTSI IPUPOJIBI M JKU3HU YEJIOBEKA.

55




72

OnTuyeckue
CBOWCTBA CBETA

JIBoricTBeHHas npupojia ceera. DoToH.

3aKOHBI OTPAKEHUS U MIPEJIOMIICHUS CBETA.

OTHOCHTEINBHBIN MOKA3aTEINb MPEIOMIICHUS.
@DaKTOpBI, BAUSAIONINE HA TOKA3ATETh
MPEJIOMJIEHUS: TPUPOJA BELIECTBA,
TeMIIepaTypa, JJINHA BOJIHBI [1aJAI0ILErO
u3nydenus. Pepakromerp.

Jucnepcus, nudpakuus 1 THTEPPEPEHLIHS
CBETa.
J. BugeopparMeHThI cliaiiibl 10 TEME YpOKa.
OtpaxkeHue u npeoMmiieHue cBeTa. Jucnepcun
cBeTa U 0OpaTHBIN SKCHEPUMEHT IO
«CMEIIICHUIO» 1IBETOB. SIBIeHUE TU(PpaKIuu.
JI.O. 1.HaGmonenue uaTEphEpeHIIMOHHON
KApTUHBI HA MBUIBHOM IJICHKE.
JI.O. 2.Habnonenue nudpakiinoHHON KapTHHBI

XapakTepu3oBaTh 3aKOHbI
pacrpocTpaHeHus cBeTa (OTpa>KeHUs
U TIPEJIOMJICHUS) U
AKCIIEPUMEHTAIILHO MOTBEPKAATh
uXx.

AHaIM3UPOBATH BIUSHUE
(bakTOpOB, BIUSIONINX HA TOKA3aTellb
MPEJIOMIICHHS.

Jloka3bIBaTh BOJHOBYIO MPUPOTY
CBeTa.

73

[IpakTrueckas
pabora Ne 16

N3ydeHune BOJTHOBBIX CBOMCTB CBETA

[IpoBOOUTE SKCIEPUMEHT C
COOMI0ICHUEM TEXHUKHU
0e301macHOCTH, HAOJIIOATh 32 HUM,
(bUKCUpPOBATh PE3YyJIbTATHI U
WHTEPIPETUPOBATH HX.

74

Cer n
MIPUCTIOCOOJICHHOCTh
K HEMY JKUBBIX
OpPTraHU3MOB

Brusaue cBeTa Ha OpraHu3aIuio
KU3HEHHOTO IUKJIa OPTaHU3MOB. bBHOPHUTMBL.
POoTOCUHTES.
Knaccudukanus pacteHuit Ha CBETOIIOOUBBIE,
TEHETIOOUBHIE M TCHEBBIHOCIIUBBIE.
DOTOTPONHU3M.

PackpbiBaTh poJib CBETa, KaK
abuotnueckoro (axropa st
dboTOoCHMHTE3a M OpraHU3aIun
OMOPUTMOB KUBBIX OPTaHU3MOB.

Knaccudummpoats pacteHus mo
OTHOIIIEHUIO K CBETY.

56




3HAYEHHE CBETA U1l OPUEHTALMU KUBBIX
CYILIECTB B IIPOCTPAHCTBE.

buomroMHUHECIIEHITUSA U €€ POJIb B )KU3HU
KUBOTHBIX.

1. BuneodparMeHThI U ClIaiibl IO TEME
ypOKa; TaOJUIIbL; )KUBBIEC WIH repOapHbIe
AK3EMIUISPBI IPEACTABUTENICH CBETOIIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUM.

AHanu3upoBaTh PoJib CBETA B
OPUEHTAIIUU KUBBIX OPTAaHU3MOB B
OKpY XKalolllen cpejie.

XapakTepuszoBaTh
OMOJIFOMUHECLIEHIIUIO U €€ pOJIb B
KU3HH KUBOTHBIX.

75 [IpoBOOUTE SKCIEPUMEHT €
COOIIOICHUEM TEXHUKH
[IpakTnueckas .
2Gora Ne 17 N3ydenne n3obpaxeHusi, 17aBaeMoro JUH30M 0€301MacHOCTH, HA0JII01aTh 32 HUM,
P ) (uKcHpoBaTh Pe3yabTaThl U
UHTEPIPETUPOBATD UX.
76

BHyTpeHHss dHEpTrUs
MAaKpPOCKOIIMYECKOU
CUCTEMBI

TepMmonrHaMHKa ¥ €€ TTPOTHOCTUYECKOE
3HaYeHue. BHyTpeHHsIs sHEpTrUs
TEpPMOJIMHAMHUYECKOU cuctemsl. [lepBoe Havyano
TEPMOJIMHAMUKH.

Termnonepenayva. TenmonpoBOIHOCT.
KonBekuusi: ectecTBEHHAs U IPUHYIUTEIbHAS
TeruioBoe u3iyyeHue.

. BuneodparMeHThI ¥ ClIaliIbl 10 TEME ypOKa.
PaboTa mpoTUB cui1 BHENTHETO JTaBJICHUS 32
CYET pacIIMpEeHUs rasa.

XapakTepu3oBaTh MEPBOE HAYAIIO
TEPMOJAVUHAMUKYU U TIOHSATHE
BHYTPEHHEU SHEPTHH.

PackppIBaTh NpOrHOCTHYECKOE
3HAYECHHUE TEPMOJNHAMUKY 151
BO3MOYKHOCTH TPOTEKAHUSA
(bU3UYECKUX U XUMUYECKUX
IIPOIIECCOB.

OnuceIBaTh TEIIONEpEIady U €€
CIIOCOOBI.

OueHuBaTh 3HAYEHUE
TeIIonepeaayu A MpUpoabl U
KW3HU YEJIOBEKA.
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Temmosoe
paBHOBECHE.
Temmneparypa

BTopoe Hauano TepMOIMHAMUKH.
KonuyectBo Temnotsl. TemioeMKocTs.

TermioBoe paBHOBECHE.
TepMoauHaMUYECKHE CUCTEMBI TPEX THUIIOB:
U30JIMPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE.

Temneparypa, Kak mapaMmeTp COCTOSHUS
TEPMOJIMHAMHYECKOU CHCTEMBI.

JI. BuneodparMeHThl U ClIaliIbl 10 TEME yPOKa.

XapakTepu3oBaTh BaXKHEUIINE
MOHSATHUS TEPMOIMHAMUKH
(KOJIMYECTBO TEIIOTHI, yIeIbHAS
TEIUIOEMKOCTh, TEMIIEpaTypa);

OnuceIBaTh TEIIOBOE
pPaBHOBECUE U aHAIU3UPOBATH €O
CMEIICHUE JIJISI PA3TUYHbBIX
TEPMOJIMHAMHYECKUX CUCTEM.

78-79

Temmeparypa u
IPUCIOCOOIEHHOCTh
K HEH KMBBIX
OpTaHU3MOB

TepMoperysuus B )KUBOU IIPUPOLE.
Teronpoaykuus U Tenjao0Taaya.
MexaHu3MBbl TEPMOPETYJISILIAN )KUBOTHBIX U
pacTEHUM.

Temneparypa Tesa 4YejI0BeKa U ee
dbusnonornyeckas pob.

XapakTepu3oBaTb MEXaHU3MbI
TEPMOPETYJISIUY )KUBOTHBIX U
pacTECHUM.

KnaccuduiupoBaTs KHUBOTHBIX 1O
TEMIIEPATYPHOMY PEKUMY U
OpraHu3Mbl IO TEMIIEPATYPHOMY
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Knaccugukanuys KUBOTHBIX 110
TEMIIEpaTypHOMY PEXUMY Ha TOMOMOTEPMHBIE
IOVKUIIOTEPMHBIE U T€TEPOTEPMHBIE.

Knaccudukanus opraHuzMoB 1o
TEMIIEPATypPHOMY UHTEPBAITY OOUTAHUS:
OBPUTEPMHBIE U CTECHOTEPMHBIE.

AxkximmmaTu3anus. TeMreparypHbId peKUM.
. BuneopparMeHThI U ClIaliIbl 10 TEME YPOKa;
MPE3CHTAIlMU U COOOIICHUS yJaInXcsl.

WHTEpBATY OOUTaHUSI.
AHaIM3UPOBATH BIMSHUC
TEeMIIEPaTyphl Ha )KUBbIE OPTaHU3MbI
MIPUCITIOCOOJICHHOCTh UX K ATOMY
abuoTudyeckoMy (haxkTopy.

OueHuBaTh 3HaYCHHUE
TEMITepaTyphl 1T XOPOIIETO
CaMOYyBCTBHS YEIIOBEKA.

Haxoaute ¢ moMonibo
Pa3IMYHBIX CPENICTB, BHIJCIATH,
CTPYKTYPUPOBAaTh W TIPEICTABIIATH B
BHJIC TOTOBOTO MIPOYKTa (COOOIICHUS
U TIPE3CHTAIMN ) HEOOXOIUMYIO
uHbOpMAITHIO.

B3auMmoenicTBOBaTh B rpyIlre B
MPOIIECCe BBICTYIUICHUS.
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CrpoeHne MOJEKYIIbI
u puznuecKue
CBOMCTBA BOJIBI

Ctpoenue MoJiekybl BoAbl. Boga kak
pacTBOPUTETb.

dusznyeckre CBOMCTBA BOJBI: aHOMaJILHAs
TeMIepaTypHasi 3aBUCUMOCTb IUIOTHOCTH BO/IbI;
BBICOKOE ITOBEPXHOCTHOE HATSHKEHUE BOJBI,
AHOMAJIBHO BBICOKME 3HAYEHHS TEMIIEPATY]P
KHIIECHUS U IUIABJICHUS BOJBI,
BBICOKOE 3HAUCHHE TEIIIOEMKOCTH BOJIBI.

3HaueHne PU3NUEeCKUX CBOMCTB BOJBI JJIs
MIPUPOJIBL.
J1. Dnextpuszanus BOJAbl. AHOMaJIbHAS
TeMIepaTypHasi 3aBUCUMOCTb IUIOTHOCTH BOJIBI.
Hucxoasgmmii moTok X0J0JHOW U BOCXO SN
IOTOK TEIUION BOJIbl. BBICOKOE MOBEPXHOCTHOE
HATSDKEHUE BOJIbI. PACTBOPMMOCTD BEILIECTB B
HETIOJISIPHBIX U MOJISIPHBIX PACTBOPUTEISX

Ha  ocnoBe  BHytpu- ©
MEXKIPEIMETHBIX CBSI3€M XUMHUHU C
Oouonoruet W (U3NKON TOBTOPUTH
CTPOCHUE MOJIEKYJIbl BOJIBI (THUIIbI
XUMHUYECKUX CBS3EH).

XapakTepu3oBaTh aHOMaJIbHbIC
dbu3uYECKUe CBONCTBA BOJIBI U
PAacKpbIBaTh €€ pOJib B OpraHU3alNKU
YKU3HU Ha 3eMJI€.

[IpenckasbpiBaTh
PacTBOPUMOCTDH BEIIECTB B
Pa3JIMYHBIX THUIIAX PACTBOPUTEIICH.

JloKa3pIBaTh C IIOMOIIBIO
OTBITOB (PM3UYECKUE CBONCTBA BOJIBI.

81

[IpakTrueckas
pabota Ne 18

N3mepenue yaeapHOl TEMI0EeMKOCTH BOJIbI

[IpoBOAUTH SKCIEPUMEHT C
COOMI0ICHUEM TEXHUKHU
0e301macHOCTH, HAOJIIOATh 32 HHUM,
(bUKCHUpOBaTh PE3yJIbTATHI U
WHTEPIPETUPOBATH HX.
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DIEKTPOIUTHYECKAS
JTUCCOLAALIMS

OCHOBHBIE MOJIOKEHUS TEOPUU
aneKTponnTHdYecKon auccoruanuu (T /[])
DNEKTPOJUTHI U HEDJICKTPOJIHUTHI.
Knaccudukanys HOHOB TIO pa3IuIHBIM
OCHOBaHHSM. MeXaHU3MbI JUCCOIMAINH
AIEKTPOIUTOB C PA3HBIM TUTIOM XUMHUYECKOU

3akpenuTb OCHOBHbBIE
MIOJIOKEHUST TEOPUH
ANEKTPOIUTUIECKOMN TUCCOIUAIIAN
(TON).

KnaccudumupoBarts
HEOPTaHUYECKHE BEIIECTBA B CBETE
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cBs13U. CTENEHb 3JIEKTPOIUTUYECKOM
nucconuany. Conm, KUCIOThl U OCHOBAHUS B
ceete TO/I.

. BugeodparMeHThI U ClIaifjibl IO TEME YPOKa;
MPOBEPKA JICKTPOITPOBOJHOCTH PACTBOPOB
3JIEKTPOJINTOB U HEAJICKTPOIUTOB.

TOM.

Jloka3bIBaTh
3JIEKTPOIPOBOAHOCTH PAaCTBOPOB
3JIEKTPOJIUTOB.

83

PactBopumocTts. pH,
Kak I0Ka3aTelib
Cpelpl pacTBopa

PacTBOpUMOCTB M €€ KOIMYECTBEHHAS
XapaKTEPUCTHKA — KO3(PPUIUEHT
PacCTBOPUMOCTH.

MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA B
pacTBope.

Bona xak amdonur. [lonsitue pH pactBopa.
3nauenue pH B npupone. 3Hauenus pH
(U3NOIOTUYECKUX KUIKOCTEH YeJIOBEKa B
HOpME.

. BuneopparMeHThI U ClIaliibl 10 TEME YpOKa,
tabauuel. Onpeaenenue pH pactBopa
Pa3IUYHBIX KUIKOCTEMN.

OnuceIBaTh KOJINYECTBEHHYIO
XapaKTEPUCTUKY PACTBOPOB C
MTOMOIIBIO MMOHSITUNA «PACTBOPUMOCTbY
Y «MAaccoBasi J10JIs1 pACTBOPEHHOI' O
BEILIECTBAY.

IToBTOPUTH pelIeHne 3aaau ¢
VICIIOJIb30BAHUEM TNIOHATHUS «MaCCOBas
JI0JIS1 PACTBOPEHHOIO BEILIECTBAY.

XapakrtepusoBath noHstue o pH
pacTBOpa, KaK MOKA3aTeNs €ro Cpe.Ibl.
OuenuBath 3HaueHue pH paznuaHbIX
KUJIKOCTEW ISl TPUPOJIBI U KU3HU
YEJI0BEKA.
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XUMHUYECKHE
CBOMCTBA BOJIBI

XUMHUYeCcKHUe cBOMCTBa BOoAbI. B3anMoielicTBre
BOJIBI ¢ MeTaJu1aMu. B3anMoaeiicTBre BOIBI C
okcuaamu. ['maparanusa. BzaumoaencTsue BOIbl
¢ consimu. [ maponus. Pa3noxxeHne BOAbI.
[Tonsitue 00 anexTponuse u poromse.

. BuneodparMeHTsI U ClIaiiibl IO TEME YpOKa.
B3anMopaeiicTBre BOABI ¢ METAIJIaMHU.
B3anmMopaeiicTBre BOABI C OKCHIAMH.

IM'uaponus coneit, 00pa30BaHHBIX CHILHBIM
OCHOBaHHEM M CJIa00M KUCJIOTON U HA00OPOT.

O0600maTh CBEICHUSI 0
XUMHUYECKUX CBOMCTBaX BOJBI U3
Kypca OCHOBHOM IIIKOJIBI Ha OCHOBE
MEKIPEAMETHBIX CBSI3EU C XUMUEH.

XapakTepu3oBaTh TIOHSITHE
«TUJIPOJIU3 COJICH» U JBa €ro ciydas
(cosii CHJIBHOTO OCHOBaHMS U Claboit
KHCJIOTBI 1 HA000POT).

85 [IpoBOOUTE SKCIEPUMEHT C
MpaKTieckas HccnenoBanue cpeaibl pacTBOpA COJIEH U COKA COOJIIOICHUEM TEXHUKHU
P pacTteHuit 0e3011acHOCTH, HAOJIIOIaTh 3a HHUM,
pabora Ne 19
(buUKCHpOBaTh PE3yJIbTATHI U
WHTEPIPETUPOBATD UX.
86 Ponb Boabl B Onocdepe: KoJIbIoeb )KU3HH,

Bona —
a0MOTUYECKHI
bakTop B )KU3HU
pacTeHun

cpena oouTaHus, y4aCTHUK OMOXUMHUYECKHUX
IPOLECCOB, YYACTHUK CO3/1aHUS
OMOTeOIIeHO30B, PEryJsTOp KIUMAaTa Ha
TIaHETe.
[M'uaponu3 opraHuuecKnX BEIIeCTB B )KUBBIX
OpraHu3Max.
Knaccudukanus pacteHuit Mo OTHOLIEHUIO
K KOJIMYECTBY BOJIbI B OKPYXKAIOIIeH cpere:
ruaaToGUThl, THIAPOPUTHL, TUTPODUTHI,
Me30(UTHI, KCEPOPUTHI.
J. BugeodparMeHTsl 1 cliaifia no Teme

Ha ocHoBe nHTErpanuu
€CTECTBEHHOHAYYHBIX JTUCIUTIIIUH
pacKpbIBaTh POJIb BOJABI B Onocdepe.

Knaccudummposats pactenus
110 OTHOIICHUIO K KOJIMYECTBY BOJIbI B
OKpY’KarolIeu cpene.

AHaIN3UPOBATH POJIb
THUAPOJIH3a U B OMOXUMUICCKUX
IPOIIeCccax YKUBBIX OPraHU3MOB.
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ypoka. PacTeHusI pa3iIidHbIX TPYIIT 110
OTHOIICHHUIO K KOJIMYECTBY BOJIbI B
OKpY>Karolen cpene (KUBbIe WU TepOapHbIe
AK3EMILTSIPHI).

JI.O. 3.HaGmtonenue pacmnpocTpaHeHUS
BOJIHBIX PAaCTBOPOB I10 PACTEHUIO.

87 Haxomute ¢ moMonipo
Pa3INYHBIX CPEJICTB, BBIICIATH,
. CTPYKTYPUPOBAaTh U NPEACTABIIATH B
Boja kak abnotuyeckuid (pakTop B KU3HH PYKTYPUP pea
. BUJIC TOTOBOTO MIPOYKTa (COOOIICHUS
VYpoxk-koHdepenuus. | pactrenuii. CooOIIeHHs ydaluxcs o
U TIPE3CHTAIIMN ) HEOOXOIUMYIO
Bona — MPEACTABUTENSIX KCEpO(PUTOB, ME30(UTOB HHOPMALLHIO
a0MOTUYECKUI TUTPOPUTOB, TUAPOPHUTOB. P '
. YcranaBnMBaTh MPUYUHHO-
(bakTop B )KU3HU Bona kak abuotuyeckuii (akTop B KU3HU
CJIEICTBEHHBIE CBSI3U, CTPOUTH
KUBBIX OPTAaHU3MOB | JKHBOTHBIX. .
JIOTUYECKYIO LIENb PACCYKICHUN 1
J1. [Ipe3eHTanuu yyamumxcs.
JIOKa3aTeJIbCTB.
B3aumoneiicTBoBaTh B rpyIie B
POLIECCE BBICTYILICHUS.
88 Comu. Knaccudukanus coneii. HauGomnee Knaccudumuposarts comnm.

CoJIEHOCTh KaK
a0MOTUYECKUIA

dakTop

pacmipoCTpaHeHHBIC KUCITbIC COJH, HX
npuMeHeHue. JKecTKOCThb BOJIBI.

Conm xak MUHEPaT000pa3yIore
BEIICCTBRA.

Comm — abuotrueckuii pakTop.
ITprcroco0IeHHOCTh PACTEHUI M JKUBOTHBIX K

XapakTepr3oBaTh MPUMEHECHHE
KHUCIIBIX 1 OCHOBHBIX COJIEH B
IPOMBITINICHHOCTH

AHanu3upoBaTh POJIb COJICH KaK
abuotrnueckoro (axropa st
KUBOTHBIX (0COOEHHO BOJIHBIX) U
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Pa3IMYHOMY COJIEBOMY PEKHUMY.
BnusiHue conm Ha OpraHu3M 4eaoBeKa.
. BuneodparMeHThI U ClIaliIbl IO TEME ypOoKa.
[lepexon cpenHelt coyid B KUCITYIO U HA000POT.
[IpuroroBneHue KeCTKOW BOIBI U
nccienoBanme ee cBoMCTB. [lomyuenue
rUAPOKCOKapOoOHaTa Meu (Majgaxura) u
HUCCJIEIOBATh €0 CBOMCTB.

paCTECHUH.

OueHuBatTh Bpell, KOTOPBII MOXKET
IMPUYUHUTH UCTIOJIb30BAHUE KECTKOMN
BOJIbl B POMBIIIIJICHHOCTH U OBITY.

89

ITouBa kak
a0MOTUYECKUNA

dakTop

[TonsTrie 0 MoYBe U KiaccuUKaIKs MOYB.

[Ipotiecc mouBooOpazoBaHuUs.

Onaduueckue GakTopsl Cpeabl U
MPUCTIOCOOJICHHOCTh K HUM >KUBBIX
OpraHU3MOB.

3HayeHue MOYBHI B IPUPOJIE U KU3HU
YEJIOBEKA: Cpelia OOUTAHUS )KHUBBIX OPraHU3MOB;
SKOHOMMYECKOE 3HaUeHHE, 00Ia1aeT
MJI0IOPOJIMEM, OKA3bIBAET CYIIECTBEHHOE
BJIMSIHUE HA COCTaB U CBOWMCTBA BCEU
ruapocdepsl 3eMiTu, SIBISIETCS TJIABHBIM
pPEeryJIsaTopoM cocTaBa aTMoc(epsl 3eMJlH,
BaKHEUIIINK KOMIOHEHT OMOreoleH03a.

[IBeT 1 AMarHoCTUKA MOYB.
. BuneodparMeHThI U CIIaliIbl 10 TEME YPOKa,
noptpet B.B. Jlokyudaesa, kapra nous Poccun

KnaccuduimpoBars no4ssl,
XapaKTepU30BaTh MX 3HAUYCHUE B
npupoe, Kak a0MOTUYECKOTO
dakTopa.

OrneHrBaTh 3HAYCHKE TIOYBHI B
IPUPOJIC W KU3HU YETIOBEKA.

AHaTM3UPOBATh MPUINHBI

YXYAIICHHS TUIOAOPOINS TIOYBHI.
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90

HpOBOI[I/ITB OKCIICPUMCHT C
CO6J'II-0I[€HI/I€M TCXHHUKH

[IpakTnueckas
pabora No 20 VIsyueHHe COCTaBa IIOUBEL 0e30MacHOCTH, HAOII0IaTh 32 HUM,
(uKcHUpOBaTh PE3yabTATHI U
UHTEPNPETUPOBATH HX.
91 buotnueckue GpakTopsl. XapakTepu3oBaTb ONOTUYECKUE
buotnueckre B3aMMOOTHOILLIEHUS MEKITY B3aMMOOTHOIICHHS MEXTY
OpraHu3MaMH: KOHKYPEHIIHS, XUIIHUYECTBO, OpraHu3MaMH U MPUBOJUTH IPUMEPHI
buotnueckune cUMOM03 (MyTyann3M, KOMMEHCAITU3M), TaKUX OTHOILUECHHM.
(akTopsl Mapa3uTu3M (3KTO- U IHAOINAPAZUTHI). OOBICHATH OTHOCUTEIBHOCTh
OKPYXKAaroLIEel CpeIbl [Tpumepbl OMOTUYECKUX B3aMMOOTHOILIEHUH B | BpEa U MOJIb3bI 111 OPIaHU3MOB,
IPUPOJE. YYacCTBYIOIIMX B OMOTHYECKHUX
M. IInakatel, BugeopparMeHTsl U GoTorpapuu | B3aUMOOTHOILICHUSIX.
110 TEME YpOKa.
92 [TpupoaHo-knMMaTuueckue 30Hb1 Poccun.

O00011IEHE 10 TEME:

«Abuotuyeckue
dakTopsl U
IPUCTIOCOOJICHHOCTh
K HUM SKHBBIX
OpraHU3MOBY.

[Ipupona cBera. OnTYECKHE CBOMCTBA
cBera. CBET U NMpUCIIOCOOJIEHHOCTh K HEMY
YKUBBIX OPraHU3MOB. BHYTpeHHsIs1 S5HEprust
MAaKpOCKOIMYECKON CUCTEMBI. TermioBoe
paBHOBecue. Temneparypa. duznueckue u
XUMUYECKUE CBOMCTBA BOJIBI.
DNEKTPOIINTHYECKAS] TUCCOLUALUS
PactBopumocTts. pH. Conenocts. ITouna.

Paznmuunbie abnotnyeckue GpaxkTopsl U
IPUCTIOCOOIEHHOCTh K HUM KUBBIX
OpPraHU3MOB.

brotrnyeckre B3aMMOOTHOIIEHUST MEXKIY

O6001aTh OCHOBHBIE CBEJICHUS TIO
KOHKPETHOI Mpo0OiieMaTuke,
BBIJICTISITh M XapaKTePU30BaTh
BaXHEHIIINE TIOHATHS, 3aKOHBI U
TEOPHH.
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OpraHu3MaMu.

93 [IpoBoauTh pedaexcuro
COOCTBEHHBIX JIOCTHKCHUH.
KonTtponbsHas pabota | AGnotudeckre GakTopbl U MPUCTIOCOOICHHOCTh AHanmM3upoOBaTh PE3yJIbTATHI
Ne 4 K HAM KUBBIX OPTaHU3MOB KOHTPOJILHOM paOOTHI ¥ BHICTPAauBaTh
MyTH IOCTHXKCHUS JKETTaeMOTO
YPOBHSI YCIICUTHOCTH.
IIpocTpaHcTBO M BpeMs.
94 [IpocTpancTBO U BpeMsi B KJIACCUYECKOMN
mexaHuke Hprotona. AGcooTHOE
npocTpancTBO. OTHOPOJHOCTH MPOCTPAHCTBA.
poCTp AHOPOZL pocTp XapakTepu30BaTh 3BOJIOIHIO
N3otpomnHOCTH TpocTpancTBa. MHEpInampHas N
. MPEICTAaBIICHUI O POCTPAHCTBE U
CUCTEMa OTCcUeTa U MEePBBIA 3aK0H HhroToHA. .
Ipeobpazopanms [ATHIes i TPUHITT BPEMEHHU Ha OCHOBE KJIACCHYECKOM
[lonsTus peoop P Mmexanuku Herotona, CTO u OTO.
oTHOcUTeNbHOCTH ["anuines. AGCOMOTHOE
MPOCTPAHCTBA U BheMs OOBICHATH B3aUMOCBSI3b MAcCChI U
BpEMEHU PEMAL. OHEPTUH, KaK CJIEJICTBUE TEOPUH
CrienmasibHast TEOPHUS OTHOCUTEHHOCTH
OTHOCHUTEJILHOCTH.
(CTO). JIBa noctynara CTO u oCHOBHBIE
CJICJICTBUSI, BBITEKAIOIIUE U3 HUX.
O6mas reopust orHocutenbHocTu (OTO).
. Tlnakatel, BuneodparmeHTs! U poTorpapuu
10 TEME ypOKa.
95 buoputmel. Turbel OUOPUTMOB: XapakTepu30BaTh Pa3JIUYHBIE TUIIBI
BHOPUTMbI dbusnogornyeckne u sKojgorndeckue. [Ipumepsl | OMOPUTMOB Ha OCHOBE IPUMEPOB Y

Pa3IMYHBIX TUNIOB OMOPUTMOB Y PACTEHUH U
KVUBOTHBIX.

pPAaCTEHUH U )KUBOTHBIX.
OrneHnBaTh poJib OMOPUTMOB JIJIS
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doTonepruoanusm

buoputmel yenoBeka. JJMCHHXPOHU3M.
M. I1nakatsel, BuacopparMeHTsl ¥ poTorpadun
110 TEME YpOKa.

3A0pPOBb:A YCIIOBCKA.

96 XapakTepu3oBaTh 0OMEH
IlepBas u BTOpasi CHTHaJIbHbIE CUCTEMBI N
N uH(popMaImeil Ha pa3InyHbIX
yenoBeka. OOMeH nHpopMaluel Ha pa3IMuHbIX
YPOBHSIX OpraHU3aIlluH )KU3HHU.
YPOBHSIX OpraHU3alluy KU3HHU.
CnocoObl nepeiaun AHanmM3upoBaTh 3HAaUCHHE OOMEHA
Peakuuu MaTpuuHOro cuHTe3a (MPUHLUI
uH(popmanuu B UH(pOpMAIUH JJIS KUBBIX
. KoMIieMeHTapHoctu). daronuros. Pednekce,
KUBOU MPUPOEC OpraHU3MOB, B TOM YHCJIE U YEJIOBEKA.
OTON0THS.
. IlnakaTel, BUeO0parMeHTsl U
dboTorpaduu mo Teme ypoka.
97 XapakTepu3zoBaTh

Nudopmanus u
4eJI0BEK

Bo3HuUKHOBEHME U pa3BUTHE HOCUTENEH
uH(pOpMaIK C APEBHEUIIINX BPEMEH J10
HaIlIEro BpeMEHU. DBOJIIOIMS COBPEMEHHBIX
MH()OPMAIIMOHHBIX PECYPCOB.

BO3HUKHOBEHUE U PA3BUTHE
HOCHTeler HH(pOpMAIUK C
JPEBHEUIIINX BPEMEH 10 HAILIETO
BPEMEHHU.

AHanM3upoBaTH COCTOSIHUE
COBPEMEHHBIX HOCUTENEH
uH(pOpMaIU U TPOTHO3UPOBATH MTyTH
UX JaJbHEUIIETO
COBEPIUICHCTBOBAHHSI.

Ydyenunueckasi KOH(l)epeHIII/IH <<3a1unTa HCCJICA0BATC/IbCKUX ITPOCKTOB»
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98-99

3amnmra
HUCCIIEN0BATEIbCKUX
MIPOCKTOB

. Ilpe3eHTanuu ucciea0BaTENbCKUX
MPOEKTOB YUYAITUMHUCS

HaxoauTh ¢ MOMOIIBIO Pa3IUYHBIX
CPEICTB, BBIIEISATh, CTPYKTypUPOBAThH
U TIPEACTaBIATh B BUAE TOTOBOTO
poIyKTa (COOOIICHUS 1
IPE3eHTALNN) HEOOXOAUMYIO
UH(pOpMaIHIO.

YcranaBnuBaTh NPUIMHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH
JIOTHYECKYIO IEMb PACCYKICHUN U
JI0Ka3aTENbCTB.

B3aumoneiicTBoBaTh B rpyIie B
IPOLECCE BBICTYIUICHHUS.

BoeiaBurate runotesy U npoBepsiTh
€€ C MOMOIIBIO 3aIJIAHUPOBAHHOTO
HKCIEPUMEHTA.

Pe3epBHOE Bpems

Hroro

102
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COJEPXAHUE ITPOI'PAMMBI
11 KJIACC.

(102 4, 3 u B HeEIIO, M3 HUX 4 U — PE3ePBHOE BPEM)

Pacnpeneﬂeﬂne y‘leﬁﬂblx qJacoB 110 pa3aejgaM nmporpamMmmal

Ne Tema IIpumepHoe
KOJIMYECTBO
JacoB
1. |IToBTOpenue kypca 10-ro kiacca 7
2. |Muxkpomup. Atoma. Bemectra 33
3. | XuMHUYECKUE PEAKIHH 13
4. |YenoBek U €ro 310pOBbE 21
5. |CoBpeMEHHOE €CTECTBO3HAHHE Ha CIIY>KOe YeloBeKa 24
6. |Pe3epBHOe Bpems 4
Bcero 102

Tema 1. [ToBTopenne kypca 10-ro kiaacca (7 4)

MHoroo6pa3ue ecTeCTBEHHOI0 MHPa: MeraMup, MAKPOMHP, MUKPOMMP.
Bcenennas, ranakTuky, 3Be3/bl, COJTHEYHAasi CUCTEMa: OCHOBHBIC TOHATHUS U
3aKOHBI IBUKEHUSI HEOCCHBIX TeIl.
3emJisl, €€ CTPOECHUE U I€0JIOTUYECKUE 00OJIOUKH.
[ToHATHE O MUKPOMUPE U HAHOMHUPE
buocdepa. YpoBHU opraHm3anmu KU3HH Ha 3emue. buocdhepa u ee
TPaHULIBL. MoneKkyJsipHbIi,  KIETOYHBIM,  TKAHEBBIM, OpPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUI0BOM, OMOIICHOTUYECKUIM 1 OHOCc(epHbIil ypOBHH OpraHU3allun
JKW3HU Ha 3eMIIe.
DKOJOTUYECKUE CHUCTEMbl: OCHOBHBIE MOHATUS (LleNMM TUTaHUs, TMHIICBBIC
MUPaAMHUJIBI, IKOJIOTUYECKUE (DAKTOPHI).
OcHOBHBIC M0JI0KCHUS CUHTETUYECKOM TEOPUH IBOJIIOIUN. ECTeCTBEHHBIN
otbop u ero popmel. MyTtaruu 1 ux kiaccudukaius. Makpo- 1 MaKpOdIBOJIIOIIHUSL.
DJIeMeHThl TEPMOAMHAMUKH M TEOPUHU OTHOCUTEJIHLHOCTH. Hauana
TEPMOJUHAMUKU. DJIEMEHThI TEOPUU OTHOCUTEITHLHOCTH.
Jemoncmpayuu. BuneodparMeHTHI U CJIalJIbI TIO TEME.

Tema 2. Muxkpomup. Atoma. Bemmecra (33u)
OcCHOBHBbIEC CBeJeHUSI O CTPOEHMH AaTOMAa. ODBOJIIOLUHUS MPEICTABICHUN O

cTpoeHuu atoma. Monenu crpoenus atomoB J[xx. Tomcona u O. Pesepdopna.
IToctynarsl kBanTOBOM Teopun H.bopa.
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[IpoTOHHO-HEMTPOHHAS TEOpUs CTPOEeHMs aroMHoro snpa J[. MBanenko u B.
['eitzendepra.

N3oronsl. DnekTpoHHas 000i104Yka aroma. JHepreTuueckue ypoBHu. [lonsarue o
AJIIEKTPOHHOM OOJIaKe.

OtkpbiTHe .. MeHae/ieeBbIM NEPUOINIECKOTO 3aKOHA. [Ipeamochuiku
OTKPBITUSI ~MEPUOJUYECKOTO 3akoHa. [lepBble MOMBITKKM  KjIaccUUKAIIU
XUMU4YecKkux 35eMeHToB. OTkpeiTre .M. MeHaeneeBbIM NEPUOIUUECKOTO 3aKOHA.
[leprogMYHOCTH B U3BMEHEHHUH CBOMCTB XUMHUUYECKUX DJIEMEHTOB U UX COCAMHEHUHU.
[Mepuoaunueckuii 3akoH B popmynuposke .M. Menneneena.

CoBpeMeHHbIE TPEJCTABICHUS O NPUYMHAX [EPUOJUYECKOT0 HW3MEHEHHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB U UX COCTMHEHHM.

CoBpemenHas (popMyIHpOBKa MEPUOANMUECKOTO 3aKOHA.

[lepuognueckas cucTeMa XUMHUYECKHMX DJIEMEHTOB, Kak rpadudeckoe
OTOOpa)KeHUE TEepUOANYEcKoro 3akoHa. CTpyKTypa NEpPUOJWYECKON TaOJUIIbI.
[lepuob! (OosbllIMe U MajIbie) U TPYNIbI (TJIABHBIE U TOOOYHBIE).

3HavYeHHe NEPHOAUYECKOr0 3aKOHA M MEPHOAMYECKOH CHCTEeMbI
xumuyeckux  3jgemenros .M. MengeaeeBa aiaa  (pOpMHUPOBAHUSA
€CTEeCTBEHHOHAYYHOIl KAPTHHBI MHPA.

[IporHocTuyueckas cuia U 3Ha4EHUE NMEPUOANYECKOTO 3aKOHA U IEPUOANIECKOMN
CUCTEMBI.

3HaueHHE TEPUOJUYECKOTO 3aKOHA M MEPHOJUYECKON CHUCTEMBl XMMHUYECKUX
anemeHnToB [[. M. MeHneneeBa il pasBUTHS HAyKH W MOHMMAaHUA XUMHYECKOU
KapTUHBI MUPA.

baaropoanbie rasl. biaroponnbie raspl, IpuYMHA UX CYIIECTBOBAHUS B
aTOMAapHOM COCTOSIHUU. [IprmMeHeHue 0JaropoIHbIX ra3oB.

HNonnas xummnueckasi cBsi3b. OHBI 1 uX Ki1accuuUKaus: 1o 3apsaay (AHUOHBI
U KaTHOHBI), IO COCTaBy (IpOCThiE M CIOXKHbIE). Cxema 00pa3oBaHUs MOHHOU

CBsi3U. VOHHBIE KPUCTAIUIMYECKUE PEIIETKU. XJIOPUZ HATpUs — TUIIUYHBINA
MIPEJICTABUTENb COEJUHEHUN C HOHHBIM THUIIOM CBSI3H.
KoBajsieHTHAsi XuMH4YecKasi CBA3b. KoBasieHTHass CBsI3b Kak CBs3b,

BO3HMKAIONIAsl 3a CYeT o0pa3oBaHus OOIIMX DJIEKTPOHHBIX Tap IMyTeM
MEePEKPBIBAaHUS IJIEKTPOHHBIX OpOUTATICH.

KpaTHOCTh KOBaJIECHTHOM CBSI3H.

OOMEHHbBIE U TOHOPHO-aKIIETITOPHBIE MEXaHW3Mbl 00pa30BaHUsI KOBAJIEHTHOU
CBSI3H.

OnekrpoorpuniaresbHocTh (J0). Krnaccudukaius KOBaJEHTHBIX CBS3EH: IO
D0 (nmonsipHas u HenosipHast). {unonu.

Mertaminbl M cmiiaBbl. MeTa/uinyeckasi XUMHYECKasi CBSI3b. Oo6mue
duznyeckue  CBOMCTBA ~ METAJIOB:  DJEKTPONPOBOIHOCTh,  MPOYHOCTH,
TEIJIOMPOBOHOCTh, METAJUNIMYECKHUM OJIECK, TUTACTHYHOCTb.

CmuiaBel 4epHble U niBeTHBIC. CTanb, yyryH. JlaTyHb, OpoH3a, METBXUOD.

Merammueckasi CBsi3b. 3aBHCHUMOCTH DJIEKTPONPOBOJHOCTH METANIOB  OT
TEeMITepaTyphI.
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MoJiekyJIIpHO-KUHETHYECKAs  TeopHus. OcCHOBHBIE  TOJIOXKEHUS
MOJIEKYJIAPHO-KUHETUYECKOW Teopuu. MeanbHbl ra3. YpPaBHEHUE COCTOSHUS
UJICAJIbHOTO rasa.

ArperaTtHble COCTOSIHMS BellecTB. ['a3000pa3Hoe cocTosiHuEe. 3aKOH ABOTrajapo
U CIIeJICTBUS W3 Hero.  MousipHbIii 00beM ra3oB pu H.y. KUakoe COCTOSIHHE
BelecTB. TekydyecTs. TBepaoe COCTOSIHUE BEIIECTBA.

Kpucraminueckue pemeTku pa3HbIX TUIOB [JII  TBEPAOTO COCTOSHUS
BemectBa. llonsaTne o mmazme. BpICOKO- M HU3KOTEMIIEpATypHAs IIA3Mbl U HUX
MpUMEHEHUE. B3anMHBIE TEPEX0Ibl MEKy arperaTHbIMU COCTOSIHUSIMH BEILIECTB.

Ipupoauslii ra3. [Ipupoanslii ra3, €ro cOCTaB U HANPABICHUS UCIIOJIb30BAHUS
B KQYECTBE TOIUIMBA U XMMUYECKOTO ChIpbsi. KonBepcust metana. CUHTE3-ra3 u ero
WCITOJIb30BAHUE JJIS MTOTYUYEHUSI CHHTETUYECKOTO OEH3MHA U METaHOJIA.

IIpenenpHble M HENpenenbHbIE YIIEBOAOPOAbl. KauecTBEHHBIE peakuuu Ha
KpaTHYIO CBsA3b. buoras.

Kuakue BemecrBa. Hedrs. Hedts, ee cocraB, ¢puznueckue cBONCTBA U
IPOUCXOXKICHNUE. OKOJIOIMYECKHE IOCIEACTBUS pas3iuBa HEPTH M CIOCOOBI
OOpBHOBI C HUMH.

[TormyTHBIN HedTsHON ra3, ero coctaB. IIpomneccel mnepepaboTku HedTH:
pPeKTU(PUKALNS U KPEKUHT .

[IponykThl nepepaboTKu HEDTU U UX UCTIOIH30BaHUE.

TBepaoe cocrosinue BemecrBa. Kuakue kpucrauibl. Kpucraumueckue n
amop(duble BemecTBa. IIpu3zHaku u cBoikicTBa amMOppHOCTH. OTHOCUTEIBHOCTH
WCTHUHBI B XUMUH.

Kuakue kpucTauibl U UX TPUMEHEHHUE B TEXHUKE.

OTHOCHUTEIBHOCTh MCTUHBI B OMOJIOTHH U (PUBHKE.

Kinaccupukanusi HeOPraHM4ecKHX BeIIeCTB M €e¢ OTHOCHTEJIbHOCTb.
Knaccudukanusa npupomnbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUE
BemiecTna. Mzomepus.

Krnaccudukanus HeopraHn4ecKux BEIIECTB.

[Ipocteie  BemiecTBa:  METaUIb,  HEMETAJUIbl,  OJAropoJHbIE  Tas3bl.
OTHOCUTENBHOCTh JIEJICHHS] TPOCTBIX BEIIECTB HAa METaUIbl U HEMETaJUIbL.
AJIOTpONHUS U €€ NPUYHHBI.

CiioxHbIE BEHIECTBA: OKCUIbI, KUCIOTHI, OCHOBaHUA, COJU. OTHOCUTENBHOCTh
KJIacCU(UKAIIUU CIIOKHBIX BEIIECTB.

Kaaccupukanuss opranuveckux coeaumHeHuil. OCOOEHHOCTH COCTaBa,
CTPOEHHUSI U CBOWCTB OPraHUYECKUX COCIUHEHHI. OCHOBHBIE TMOJIOXKEHUS TEOPUU
xummuyeckoro crpoennst A. bytnepona, ®@. Kekyne, A. Kynepa.

N3omepust, kak (QyHKIUS XUMHUYECKOTO CTPOCHHUS Ha MPUMEPE STHIOBOTO
CIIUpTa U JUMETUIIOBOTO 3upa.

[Tpu4rHB MHOTOOOpA3Ksi OPTaHUYECKUX COSTUHEHUH.

Kimaccudukanuss OpraHMYecKUX COCAWHCHHH. YTJICBOAOPOIBI:  ajdKaHbI,
AJIKEHbI, aJIKUHbI, aJIKaIUCHBI U APEHBI.
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Kiaccel  opraHMyecKux  COEAUHEHUM, MOJIEKYJIbl KOTOPBIX  COJEpIKaT
(GyHKUHMOHATIBHBIE TPYNIBI: TUAPOKCUIBHYIO, KapOOHWIIbHYIO, KapOOKCHIBHYIO,
aMUHOTPYIIITY.

OTHOCHUTENIBHOCTD JIEJIEHNS] OPTaHUYECKUX COCTMHEHUI Ha KIIACCBhl.

Honumepbl. OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COEIMHEHUM:
MOHOMEDP, OJIUMEDP, FJIEMEHTAPHOE 3BE€HO, CTENEHb MOJMMEPHU3ALIAH.

CrnocoObl  TONy4EeHHs]  MOJUMEPOB:  pEaKIMH  MOJIUMEpU3AlUU |
MOJINKOHICHCALINH.

buononumeps! 1 UX OUONIOrHYECKast POib.

[lmactmaccel. Tepmoractel U peaktomuiactel. lIpeacraBurenn minacTMmace u
00JacTy UX MPUMEHEHHS.

Bonoxkna. Ilpupoansie (KMBOTHOTO M pAaCTUTEIBHOIO MPOUCXOKIECHUS) H
XUMHUYECKUE (MCKYCCTBEHHBIE U CHUHTETHUYECKHUE) BOJIOKHA. [IpencraBurenu
BOJIOKOH U 00JIaCTH UX MPUMEHEHHUS.

Heopranuyeckue nojimMepsl, Kak BEIIECTBA AaTOMHON CTPYKTYPBI.

CmMmecH, ux coctaB M cnoco0bl pasaenenus. Ilonsatue o cMecu, Kak cucTeme
COCTOSIIIEHN U3 PA3JIMUYHBIX XUMUYECKHX BEIIECTB.

Knaccudukanus cmecedt mo BuU3yaldbHBIM IpHU3HAKaM (FOMO- U TE€TEPOTCHHBIE
CMECH) U TI0 arperaTHOMY COCTOSIHUIO (TBEpPJIbIE, KHUIKHE U ra3000pa3HbIe CMECH).

CocraB cMmeceii: MaccoBasi 1 00beMHas JOJIM KOMIIOHEHTa CMECH.

Cnioco0sI pa3esneHus: cMeceil.

JAucnepcHble cucTeMbl. [loHATHE qUCTIEPCHON CHCTEME.

Knaccudukanus IUCIEpCHBIX CHUCTEM M0 pa3MepaM JUcCHepcHOW (a3pl u
arperaTHOMY COCTOSIHUIO TMCIIEPCUOHHOM Cpefbl U JUCTIEPCHOM (Das3bl.

3HaueHHEe JUCIEPCHBIX CUCTEM B MPHUPOJE, TPOMBIIUICHHOCTH U MTOBCEAHEBHOM
YKU3HH YEJIOBEKA.

['pybonucniepcHbie cuCTeMbl M WX KilacCU(UKAIMs (CYCIEH3UHU, 3MYJIbCHUH,
a’po3oin). [I[puMeHnenne 3TuX CUCTEM B TEXHUKE U OBITY.

TonkonucnepcHbie (KOJUIOUIHBIE) CUCTEMBI, UX KiIaccCH(pUKaus (3011 U TeIn).
Koarynsuus. Cunepesuc.

Jemoncmpayuu. Buneodparmentsl u Qororpadum mo TEemMe: HEOHOBas
peKJiaMa U aproHOBOW CBapKOM, TUPHIKAOJICH M BO3IYIIHBIX IIAPOB, 3aMI0JTHEHHBIX
reyiemM, 0aabHEOJOTUYECKHE PAJJOHOBBIC BaHHBI.

Paznuunbie Gopmbl MEPHOIUYECKON CHUCTEMBI XUMHUYECKHUX 3JjieMeHToB J[.U.
Meunneneesna.

[Toptpetsi: JI. bByaboapana, JI. Hunscona, K. Bunkiepa, A. byrneposa, ©.
Kekyne, A. Kynepa.

Mopenu KpUCTAIDIMYECKUX PEIIETOK: XJIOpHAa HaTpus, MOJa, YTIIEKUCIOro
rasa, aimMasa, rpadura.

OO0pa3ipl MUHEPAJIOB W BEIIECTB C MOHHBIM THUIIOM CBS3M (OKCHAAQ KajbIlus,
pa3IMYHBIX COJICH, TBEPABIX INEI0YEH, TajauTa, KajblIUTa); BEILIECTB C
KOBAJICHTHBIM TUIIOM XUMHUYECKOU CBSI3H.

Kosmnekiuu: MeramioB, CIUIaBOB; BELIECTB M MAaTEpPHUAJIOB, MOJYyYaeMbIX Ha
OCHOBE TMPHUPOJHOTO Trasza; HePTh W TPOAYKTHI €€ MepepadoTKu; aMOpQHBIX
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BEII[ECTB M MaTEPHAJIOB; MPUOOPOB HA OCHOBE JKUIKHUX KPHUCTAIJIOB; MPOCTHIX U
CIIOXHBIX  BELIECTB; IJIACTMAacC, BOJIOKOH, HEOPraHWYECKUX TMOJIUMEPOB
(MUHEPAJIOB ¥ TOPHBIX TIOPOJ); OPraHUYECKUX COCTUHEHUM.

Hubddy3uss aymucThIX BEUIECTB € TOPSAIIeH JaMIoOYykd HaKaJuBaHUS U
nuddy3us nepmanranata kanus win cyiabdara meau (I1) B Boge.

[Ipubopsl Ha OCHOBE HHU3KOTEMIEPATYPHOU IIa3Mbl (Ta30BbIE JIa3ephl,
MJIa3MEHHbIE TTAaHEJIH TEJIEBU30POB U T.11.)

[ITapocTepkHEBBIE U OOBEMHBIE MOJENHM MOJEKYJI IEPBBIX MPEACTaBUTENEH
IpeNeSbHBIX YTIEBOAOPOAOB, CTpYKTYyp Oenka u JJHK

du3nyeckue CBOMCTBA Tra3000pa3HbIX (IIpoNaH-0yTaHOBAsi CMECh B 3aXKUTAJIKE),
Kuakux (OeH3WMH) W TBepAbIX (MmapaduH) alKaHOB: arperaTHoe COCTOSHHE,
pPacTBOPUMOCTH B BO/IE.

["openue mponaH-OyTaHOBOM cMecH (3a)KUTalKa).

OTHollleHHE TpeNebHbIX M HEMpeAeNbHbIX YIJIEBOAOPOIOB K pPACTBOPY
nepMaHraHara Kajaus 1 OpOMHOMU BOJIE.

OO6pazoBanue HeDTAHOM TUICHKH HA TTIOBEPXHOCTH BOJIBI.
OO6Hapyx)eHue HenmpeaeIbHbIX COSAUHEHUH B )KUIKUX HEPTEPOAYKTaX.

[Tonyuenue mmactudeckoi ceprol. [lomyduenue 6emoro docdopa.

[Tonydenne AUCTUILNIMPOBAHHON BOJIBI.

OuncTKa cMecH KpUCTAJJIOB IMXpOMaTa U epMaHTaHaTa Kajus

OOpa3upl pa3IMYHbIX AUCIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UHU, a3pP030JIH,
TeJIU U 30J11.

[TomydeHne KOJJIOMIHOTO pacTBopa u3 xjaopuaa xenesa (1)

Koarynsanusa nosrydeHHOro pacTBopa.

Oddexr Tunnans.

Jlabopamopnsie onvimol. 1. KoHCTpyupoBaHHE NEPUOAMYECKON TaOIUIIBI
XUMUYECKUX JJIEMEHTOB C HCIONb30BaHWEeM KapTouek. 2. O3HakoMJIeHHE ¢
KOJUICKITUSIMUA METAJJIOB U CIUIaBOB. 3. BpoyHOBCKOE NBM)KEHHE YACTHI] TYIIN WA
[[BETOYHOW ThUIbLBI B Boje. 4. [lpoBepka mpubopa ajis MOJyYEHHS Ta3oB Ha
rePMETUYHOCTh. 5. YBeIMuYeHWE JaBICHUS S>KUJIKOCTH TP €€ CxaTuu. O.
CpaBHeHHre KojieOaTeIbHbIX JBMKCHUH MOJICKYJI BOJbI U JbAa ¢ momMorso CBUY.
7. BplmapuBanue pacTBopa MOBapeHHOW cojiu. DWIBTpOBAHUE TE€TEPOTCHHOMN
cmecu. OTcTauBaHue, Kak croco0 pas/ieseHus: CMecei IeKaHTaIueil U ¢ TTOMOIIBIO
JENUTEIHHON BOPOHKHU. 8. O3HAKOMIJICHHE C TUCTIEPCHBIMU CHCTEMaMU

Ilpakmuueckaa paooma Ne 1. Nzydyenue dotorpaduil TpEeKOB 3apsHKEHHBIX
YacTHl.

Tema 3. Xumuueckne peakuuu (13 1)

XuMH4YecKHe peakuum U ux Kiaccupurauusa. XMMAYECKUE PEAKIIUN WA
XUMUYECKUE SBJICHUS, UX OTIUYHS OT (PU3NICCKUX SBJICHUM.

Peakiuu 6€3 M3MEHEHHS COCTaBa BEIIECTB: AJTIOTPOIU3AIIUN U U30MEPHU3AIIHH.

Peakuuu, naymuye ¢ ”3BMEHEHUEM YHCIIA U COCTaBa BEIIECTB: COCAUHECHUS,
pa3NoKeHMs, 3aMeIIeHs, 0OMEHa.
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Peakiuu, npoTekaroIme ¢ BbIAEICHUEM WK MOTJIOIEHUEM TEIIOTHL: 3K30- U
DHIAOTEPMHUYECKHUE.

Jpyrue npu3Haku KIacCU(PUKALNA XUMUYECKUX PEAKIIUN HA IPUMEpPE CUHTE3a
okcuja cepol (VI): u3MeHeHue CTereHer OKUCICHUS AJIEMEHTOB, 00Pa3yIOIINX
BEILIECTBA, UCITOJIb30BAHUE KATAIIN3aTOPA, ArPEraTHOE COCTOSIHUE BEILIECTB,
HaIlpaBJICHUE MIPOLIECCOB.

CxopocTb XUMHYECKOM peakunu. [ToHITHE 0 CKOPOCTH XUMUUYECKOM
peakuuu. ['OMOTreHHbIE U T€TEPOTCHHbIE PEAKLIUU.

3aBUCUMOCTbh CKOPOCTH XMMHUYECKOUN pEeaKIIMU OT MPUPOIbI PEArHPYIOLIUX
BEILECTB, UX KOHIIEHTPALUHA. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.
[TpaBuino Baut-T'odda. 3aBuCMMOCTH CKOPOCTH peaKLUH OT IJIOLIAAN
CONPUKOCHOBEHHUS BEILIECTB M HATMYMS KaTaau3aTropa.

Oo0paTumocTh XuMHYeckux peakuuii.  HeoOpatumbie u o6paTumbie
peakuuu. COCTOSIHUE XMMUYECKOTO PAaBHOBECHS 111 0OpAaTUMBIX peaKIuil.

[Tpunuun Jle-lllarense. CMmeneHne XUMUYECKOTO pABHOBECHUS 0OPATUMBIX
peaKkuuii B XUMHUYECKOM MTPOU3BOJICTBE HA MTPUMEPE CUHTE3a aMMHUAKA.

OKuCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu (OBP). JiexkTposus.

CreneHb OKHCIIEHUS U €€ onpezeneHue no popmyne coenunenus. [lousarue o6
OBP. Oxucinurens 1 BOCCTAHOBUTEND, OKHCIEHUE U BOCCTAHOBJICHUE.

DIIEKTPOJIN3 paCIIaBOB U PACTBOPOB HA IPUMEPE XJIOPUIA HATPUSL.
DNEeKTPOIIUTUYECKOE TIOJIydeHHE amoMUHMS. [IpakTHueckoe npuMeHeHne
ANEKTPOn3a. ["albBaHOIIIACTUKA U TAIbBAHOCTET U
XuMHYeCKHe HCTOYHUKHU TOKA. ["aibBaHUYECKUE IIEMEHTHI Ha IIPUMEpE
aneMmeHTa Jlanuansa-Ako0u, uX yCTpOWCTBO U IPUHIIUI I€UCTBUS.
YerpoiicTBo OaTapeliki Ha TPUMEPE CYXOTro MIETOYHOTO AJIEMEHTA.
Y CTpONCTBO CBUHIIOBOTO AKKYMYJISITOPA.
INanpBanmM3anMs U 35eKTpodopes.
du3uka Ha ciay:k0e Yes0BeKa. AHTPOIIOMETPHUS: UBMEPEHUE JUTMHBI U MACChI
TeJa, CIUPOMETPUS U KU3HEHHASI EMKOCTb JIETKUX.
TennoBsle U3BMEPEHHUS U TEIJIOTEPAIIHSL.
N3mepeHne apTepuanbHOro JaBieHus. [ UIepTOHUS U TUITOTOHUSI.
VYnpTpa3ByKoBas AMarHOCTUKA U Tepanus. OlekTpoTepanus. JlazepHas
Tepanusi. MarHuTHBIN PE30HAHC U PEHTTeHoAnarHocTrka. dmooporpadus.
Tomorpadus
Jemoncmpayuu. Ilonyuenue 6enoro pocdopa.
I'openne docdopa u pactBopenune okcuaa dpocdopa (V) B Boje.
[Tonyuenue u paznoxenue ruapokcuaa meau (I1).
BzaumopeticTBue xeinesa ¢ pactBopoM cynbdara meau (11).
OnbITHI, WILTIOCTPUPYIOLIKE MpaBuiio bepTosie — 00pa3oBaHue 0caaka, raza uin
CJ1a00T0 AIIEKTPOIIHTA.
3aBUCUMOCTb CKOPOCTH PEAKLIUH OT MPUPOJIBI BELIECTB HA IPUMEPE
B3aMMO/ICHCTBUSI PACTBOPOB PAZTUYHBIX KUCIOT OJJUHAKOBON KOHIIEHTPALIMH C
OJIMHAKOBBIMH I'PaHyJIaMU IIMHKA U B3aUMOJEHCTBUE OJIMHAKOBBIX KYCOUKOB
MarHusl, [INHKA U KeJie3a C COJITHOM KUCTIOTOM.

75



BsaumoneiicTBue pacTBOpa CEpHOI KUCIOTHI C paCTBOPAMU THOCYJIb(aTa HaTpHs
Pa3IMYHON KOHIIEHTPALUU.

B3auMozeiicTBre pacTBOPOB CEPHOM KUCIIOTHI U TUOCYJb(aTa HATPuUs IPH
pa3IM4YHBIX TEMIIEpATypax.

OOpatumMble peakliuy Ha IpuMepe MoayyeHus pojaanua sxenesa (L) u
HaOJIIOICHUS 32 CMEIICHUEM PABHOBECHS IO MHTEHCUBHOCTH OKPACKH MPOAYKTA
peaKuuy NPy U3MEHEHNH KOHUEHTPAllUA PEareHTOB U MPOAYKTOB.

["openue cepsl, kak OBP. Moaens anekrponuzepa.  Mojens
AJIEKTPOJIM3HOM BaHHBI I NOy4YeHus antoMuHus.  Kosmekuus 6arapeek.
CBHHIIOBBIN aKKyMYJIATOD.

Pocromerp, MEIMIIMHCKHE BECHI, CHUPOMETP, PTYTHBIM U 3JIEKTPOHHBIN
TEPMOMETPBI, TOHOMETPHI PA3JIUYHBIX BUIOB, JJA3€pHAs yKa3Ka.

BuneodparmeHTs! U crnaipl o TeMe:

Jlabopamopusie onvimut. 1. Bausitnue Temneparypbl Ha CKOPOCTb pPEaKIUU
okcuaa meau (I1) c ceproit kucnoroi. Paznoxenue nepokcuia BOAopoaa ¢
noMonIbio okcuaa Mapranna (1V) , a Takxke KaTanasbl CBIPOro KapTodes.

2. BoiTecHenune Meau u3 pactBopa cyibsgara meau (I1) xenesom.

Ilpakmuueckan paboma Ne 2. Tlonyuenue, coOupaHue U pacro3HaBaHUE T'a30B.
Ilpakmuueckasa paooma Ne 3. COopka raJlbBAHUYECKOTO 3JIEMEHTA U UCIIBITAHNE
€ro JEHUCTBUS.

Tema 4. YesnoBek u ero 310poBbe (21u4).

CucremaTuveckoe MmoJioskeHue 4YeJI0BeKa B MUPe )KUBOTHBIX. buosornueckast
KJ1accuuKalus 4eIoBeKa.

[IpssmMoxoxkaeHue U ero BIUSIHUE Ha CKEJIeT uejoBeKka. Pyka — opran u mpoayKT
Tpyna. Pa3BuTue yepena u roJOBHOTO MO3Ta YEJIOBEKa.

[lepBas u BTOpasi CUTHaJIbHBIE CUCTEMBL. brocolnanbHas npupoia YeaoBeKa.

I'eneTnka yenoBeka u MeTObI ee u3yuyeHus:. (OCHOBHbBIC IOHSATUSA T€HETUKHU:
HACJIEICTBEHHOCTh, U3MEHUHUBOCTh, F'€H, XPOMOCOMbBI, MyTallud, T€HOM, F€HOTHII,
dbeHOTHUN, TOMUHUPYIOIINE U PEIECCUBHBIE TIPU3HAKH.

['eHoMm yenoBeka u ero pacuudpoBka.

[IpakTHyeCcKkOe 3HAaUEHUE U3YUEHHSI TEHOMA YEJIOBEKa.

Metoapl uW3ydeHUSI TEHETUKH YEJIOBEKA: TEeHEAJIOrMYEeCKU, OJIU3HEIOBBIMH,
[IATOTCHETHYECKH.

I'enetnueckue (HaciaeACTBEHHbIE) 3a00JIEBaHUS YEIOBEKA.

dusnka yeaoBeka. CkesleT ¢ TOUKU 3peHUs (PU3NYECKOTO TOHITHS O phlyare.

KpoBooOpaiiieHue B cBeT€ THUIPOJAMHAMUKHU: MYJIbC, KPOBSHOE JIaBJICHUE.

Hubdy3us, xkak ocHoBa (opMUPOBaHHMS NEPBUYHOM W BTOPUYHONM MOYU B
MOYKax, a TAaK)Ke ra3000MEHAa B TKaHSIX U JIETKUX.

TepMoperyisiiiisi ¢ TOMOIIbI KOXKH IMYTEM TEIUIONMPOBOJHOCTH, KOHBEKIIHH,
U3JIyYEHUS U UCTIAPEHUS BOJBI.

DNeKTpOoIUHAMUYECKAs TPUPO/Ia Mepeauyu HEPBHBIX UMYJILCOB.

Onruyeckas cucTeMa 3peHHUs..
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AKycTHdeckasi cucTeMa ciiyxa v rojaocoo0pa3oBaHue.

XuMus yesioBeka. XUMHUYECKHI COCTaB TeJla YEIOBEKA: DIIEMEHTHI U BEILIECTBA,
- UX KJaccuUKalMs U 3HAUCHHE.

Bona, ee pynkiuu. BogHsliii 6anaHc B opraHu3Me 4eloBeKa.

MuHepalibHbIE€ BEMIECTBA U UX POJIb B )KU3HEIEITEIBHOCTH OpPraHu3Ma YEIOBEKA.

3a0oneBaHusi, CBSI3aHHBIE C HEIOCTAaTKOM MJIM M30BITKOM HEKOTOPBIX
XUMUYECKUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKA.

Butamuubl. Vctopust OTKpBITHS BUTaMUHOB. BuTamMuHbBI, Kak OHOJIOTHYECKU
AKTHBHBIE BEILECTBA. Bosne3nu, BbI3BaHHBIE HEAOCTATKOM WM M30BITKOM
BUTAMUHOB: aBUTAMHHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTouHasi MOTPeOHOCTH YeJIOBEKA B BUTAMUHAX M X OCHOBHBIC (DYHKITHH.

Knaccudukarys BUTaMiHOB.

BonopactBopuMbie BuTamuHbl Ha mpuMmepe BuTamuHa C. JXKupopacTBopumbie
BUTAMUHBI HA IPUMEPE BUTAMUHA A.

TI'opmoHBbI. Hepgnas u ryMOpajbHas peryisiuuu IIPOLIECCOB
KU3ZHENIEATEIIbHOCTH Opranu3Ma.  ['OpMOHBI, Kak MPOAYKTHI, BhIpaOaThIBacMbie
JKeJie3aMU BHYTPEHHEN CEKPELHH.

Knaccudukanus TOpMOHOB MO JKelie3aM, KOTOpbIE UX NPOAYHHUPYIOT U TIO
xumudeckoil npupone. CBolicTBa ropMOHOB. MHCynWH, Kak TOpPMOH OEJIKOBOM
NpUPOIBL. AJIpEHAMH, KaK TOPMOH aMUHOKHUCJIOTHOU npuponabl.  CTtepouHbIe
TOPMOHBI Ha MpUMEpe MOJOBBIX.  [unep- U runogyHKIUs Kela€3 BHYTPEHHEH
CEKpELUH.

JlekapcTrBa. KpaTkue cBeeHHs O 3apOKJICHUU U Pa3BUTUH (DapMaKOJIOTUH.

Knaccudukanus gekapCcTBEHHBIX CPEACTB M0 arperaTHOMY COCTOSIHUIO: KUJKHE
(pacTBOpBI, HACTOU, OTBAPBI, MUKCTYPBI, SMYJIbCHUU, CYCIICH3UHU U JP.), TBEP/IbIC
(mopomiku, TaONETKU, TWJIIOJIA, KarcCyJsbl), MATKUE (Ma3u, JIMHUMEHTHI, MacThl,
CBEUH). AJIKAJIOUJIBI. Bakuunsi. XUMUOTEPANIEBTHYECKHE TTPENapaThl.
Antubuotuku. Hapkotuueckue npemnapatsl. HapkoManus u ee mociencTBus.

OnTuManbHBIN peKUM NPUMEHEHHUS JIEKAPCTBEHHBIX MTPENapaToB.

3n0poBblii 00pa3 ku3Hu. PU3NUECKUE 3JOPOBbE U €T0 KPUTEPUH.

[lcuxnuueckoe 310pOBbE U €r0 KpUTepuu.  HpaBCTBEHHOE 370pOBbBE U €r0
Kputepuu. Tpu OCHOBHBIE COCTABIISAIOIINE 3I0POBOTO 00pa3a KU3HU: PEXKUM JTHS,
MpaBUJILHOE MUTAaHUE, (HPU3UUYECKAsE AKTUBHOCTH U 3aHSITHE CIIOPTOM.

@akTOphl, BIMSKIIME HAa 3J0pOBbE 4YEJIOBEKA: OKpYyXamwlas cpeaa,
npoduIaKTUYECKasi BAaKIIUHALIUSI, CTPECCHI, BPE/IHbIC TPUBBIYKH.

AJIKOTONM3M U €ro nocnencTsus. Hapkomanus u ee nocieacTBus.

du3uka Ha ciayx0e 310poBbs Yel0BeEKa. AHTpPOIIOMETPUS: HU3MEPEHUE
JUTMHBI U MAcChl TeJa, CIIUMPOMETPHUS U )KU3HEHHAS] EMKOCTD JIETKUX.

TennoBble u3MepeHUs U TeroTepanus. 3mepenue apTepuanbHOTO JaBIICHMUS.

['MnepToHUs U TUIOTOHMS. Y IIbTPa3BYKOBasl AUArHOCTHKA U TEPAIIUs.

DJeKTpoTepanus. JlazepHas Tepanus. MarauTHbli pE30HAHC U
pentrenoguarsoctuka. dmooporpadus. Tomorpadus

Jlemoncmpayuu. Tabnuisl, BUACOGpParMeHThI M CIIAMIBI 10 TEME:

Ckener yenoseka. Myssix «Topc uenoBeka»
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Mopens monexkyns! JJHK
Mopenu rinasa, yxa, oYKy, HEPBHOM CHUCTEMBI YeJIOBEKA, KOXKHU.
Ckener yenoBeka.
N3mepenue mynbca, 1aBJIeHUs], OCTPOTHI 3pEHUS, TEMIIEPATYpPhl Tea
Komnexuuu: BUTAMHUHHBIX TPENapaToB, MEAUIMHCKUX TOPMOHAJIBHBIX
IpenaparoB, JEKAPCTBEHHBIX (OPM Ppa3IMYHOTO AarperaTHoOro COCTOSTHUS,
JIEKapCTBEHHBIX (POPM Pa3IUUHOIO CIIEKTpa JEHCTBHUS.
buypeToBas U KCAaHTONPOTEUHOBAS PEAKLMH IS ITpernapaTa HHCYJINHA.
[TopTpeTbl BBIAAIOMIMXCS  YYEHBIX, BHECHIMX 3HAUMTENbHBIA KIaag B
dhapmMakoI0THIo.
Pocromerp, MeIWIMHCKHE BECHI, CIHAPOMETP, PTYTHBIA W DJIEKTPOHHBIN
TEPMOMETPBI, TOHOMETPBI PA3JIMYHBIX BUJIOB, J1a3€pHas yKa3Ka
Jlabopamopnvie onvimepl. 1. V3ydyeHue HHCTPYKUMH [0 HNPUMEHEHHIO
anTe4HbIX MpernapaToB BuTaMuHoB. Onpenenenue pH pactBopa Butamuna C.
2. Onpenenenne pH cpenbl pacTBOpa aciupuHa
Ilpakmuueckan pavoma Ne 4. Coznait nurio.
Ilpakmuueckan paboma Ne 5. OnieHKa UHIMBUIYAIBHOTO YPOBHS 3/J0POBbS
Ilpakmuueckasa paboma Ne 6. OrieHka OMOJIOTMYECKOTO BO3pacTa
Ilpakmuueckasa paboma Ne [. OnpeeneHue CyTOUHOTO pallioHa MUTaHUS.

Tema 5. CoBpemMeHHOe ecTeCTBO3HAHUE HA Ciyx0e yesioBeka (24 4)
DJIeMEeHTAPHBI JIM 3JieMeHTapHble YacTuubl? [loHsaTHEe 0 PU3MKE BBICOKHX
SHEpruil. JIMHEWHBIM YCKOPUTEINb dJIEMEHTAPHBIX YaCTHUL, aPOHHBIA KOJUTAUIEP.
JleneHne aTOMHOTO spa: IPOTOHBI, HEUTPOHBI. DyHIAMEHTAIBHBIE YACTHULBIL:
JIENITOHBI U KBapku. POTOHBI. bO30HBI. AHTHYACTUIIBI.
Bouabmioil aapoHHbIH KoJLIalAep. MoHTaX M yCTaHOBKa OOJIBLIOTO
aIpOHHOTO Koyutaaepa. [IpuHImI neicTBUs KoJutanaepa.
IIpoucxoxnaenne wmaccol. bo3zon Xwurrca. Ilpoucxoxnenue BceneHHOMN.
AHTUMUD.
ATomMHasi JHepreruka. [lomydeHne 3JIEKTPUYECKOrO TOKa C IOMOIIBIO
AIIEKTPOT€HEPATOPA.
TpagunuonHas sHepreTuka (TMIpo- , TEMIO- U aTOMHBIEC 3JEKTPOCTaHIIMU) U
HETpaJULIMOHHAs DHEPTETHKA.
OCHOBHBIE TIOHATHS ATOMHOM JHEPrETHKHU. PamnoaktuBHOCTBE.  SnepHsie
peaKIuu.
AToMHas ctaHuus U npuHUUN ee padboTsel. ADC Ha OBICTPBIX HEUTPOHAX
Panuounzoronnsie Tepmosniekrpuyeckue renepatopsl (PUTEI'M), npuHmn ux
nerctBus. O6nacTy MPUMEHEHUSI AaTOMHOM YHEPreTUKH.
IlepcniekTHBBI HKCHOJIB30BaHUST ATOMHOM DJHEPIETHUKU I10CJIE KPYIHEHIINUX
aBapuu Ha ADC.
IIpoaoBoJsibcTBeHHAs MpodiemMa U NyTH ee pemeHusi. ['eorpadus romona u
ero npuurHbl.  OCHOBHBIE HampaBieHHs B pemeHun [IpoIoBOIBCTBEHHOM
POOJIEMBI:

78



- WCIIONB30BAaHWE XHMMHYECKUX BemeCTB (yIOOpEHHS, PETYISITOPHI POCTpa,

(bhepOMOHBI, IECTUITUIBI, PETICIITICHTHI);

- CO3JlaHM€ UCKYCCTBEHHBIX TMPOAYKTOB TMHUTAHUSA, - METOABl CO3JaHUs

BBICOKOTPOU3BOIUTEIBHBIX COPTOB PACTEHUHN U MOPO]I dKUBOTHBIX.
buorexnosioruss.  [loHsiTHE OMOTEXHOJIOTHH, KaK MPOU3BOJAUTEILHON CHUJIbI

OOIIECTBA, MCHOJB3YIONIEH >KUBbIE OPTraHU3Mbl U OHOJOTUYECKHUE MPOLIECCHl B

MPOU3BOJICTBE.

Tpu »sTama CTaHOBIEHUS W Pa3BUTUS OUTEXHOJIOTMU:  paHHAS, HOBasg U
HOBEMIIas.

['eHHas wuHXKeHepUs. ['erHOMO M (DPUTTHPOBAHHBIE OpraHu3Mbl U
TPACHCTEHHBIE  MPOIYKTHI. Knerounas  unxenepus.  KinoHupoBaHue.
OMOpUOHAIIbHBIC U CTBOJIOBBIE KJICTKH.

buonornyeckas WHXEHEpHs, KaK METOJ HCIOJIb30BaHUS MHUKPOOPTaHU3MOB B
KauecTBe OMOPEAKTOPOB AJIA MOITYUYEHHUsI TPOMBIIUICHHONW MPOayKIUU. OCHOBHBIE
HITpaBJICHUSI MCIOJIb30BaHUsI (hepMEHTATUBHBIX MpoleccoB. MiMmoOumm3oBaHHbIe
(bepMeHTHI.

Hanorexnosioruu. [IoHsITHE O HAHOTEXHOJOTHH, KaK YIPABISIEMOM CHUHTE3€
MOJIEKYJISIPHBIX CTPYKTYP.

JIBa Moj1x0/1a B HAHOTEXHOJIOTHH: «CBEPXY BHU3» U «CHHU3Y BBEPX).

MouiekysipHBIN CHHTE3 U caMocOOopKa.

Hanockonuyeckoe BhIpalliBaHUE KPUCTAUIOB U TIOJIUMEPU3ULIUS. Y TIIEPOIHBIC

HAaHOTPYOKHU.
Cunepreruka. [loudarue o ganHor Hayke. OCHOBHBIE OJAXO/IbI U TPUHIIUIIHI.
du3suka " OBIT. HarpeBarenbHble U OCBETUTENIbHBIE MPUOOPHI.
PaszHoBugHocTH  J1aMIl:  HaKaJMBaHHUS,  TaJIOTCHHBIC,  JIIOMUHECIICHTHBIC,
CBETOJMOJHBIC.

MuxkpoBonHoBas nieub (CBY-neus) u npunium ee padoThI.

KuakokpuctaiuinuecKkue 3KpaHbl U JUCIUIEH, UX YCTPOUCTBO.

DNEeKTPOHHBIA TEPMOMETP.

Jlomariarie poOOTHI.

Pagnonepenatunkn wu  paguonpueMHuKd. [IpyHUMNMANBHOE  YCTPOKCTBO
TEJIEBU30pPa U TEJICBUIACHUS.

CryTHHKOBAasi M1 COTOBas! CBSI3b.

Xumus 4 ObIT.

Moromue u yucTsmue cpeacrsa. [loBepXHOCTHO - akTHBHBIC BeriecTBa (ITAB).
OT6enuBarenu: XUMHUYECKHUE U ONITUYECKUE.

NHcekTumasbl - cpeAcTBa Jjisi 00pbObI C HACEKOMBIMH.

XUMHUYECKHUE CPEJICTBA TUTUEHBI U KOCMETHKH.

[TumeBwie 100aBKU, UX MapKUPOBKA.

30JI0TOE CEUEHHE U €ro HCIOJIb30BaHUE B MPOU3BEIACHUSX aAPXUTEKTYPHI,

XKUBOMHCH, CKynbnTypbl. [locnenoBarensHocTh @UOOHAUYH, €€ MPUMEHEHHUE B
UCKYCCTBE.
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PacnipocTpaHeHHOCTh mpaBWia 30JI0TOTO CEUYEHUS W MOCIEA0BATEIIbHOCTU
duboHAYYU B )KUBOU IPUPO/IE.

buoHMKa U apxXuUTEKTypa.

B3anMOnpoOHUKHOBEHHE €CTECTBO3HAHUS U NCKYCCTBA.

Jlabopamopnuie onvimul. 1. VI3mepeHne napamMeTpoB KUCTU PYKH

Jemoncmpayuu.

Tabmu1el, BuaeodparMenTsl u GoTorpaduu mno Teme:

IToprpersr: k. Yensuka, II. Xurrca, JI.M. Jlenepmana, M. Papanen, A.A.
bekkepens, M. Cxnanosckas-Kropu, JI. Meiitaep, O. ['ann

Ilpakmuueckan paboma Ne 8. VI3yueHue sBICHUS BJICKTPOMArHUTHOM
WHIYKIIHH.

Ilpakmuueckaa padoma Ne 9. VI3yueHue 30J0TOrO CEUYEHHs HA Pa3INUHBIX
00BEKTaXx.
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IMoypouHo TeMaTHYecKkoe MJIaHUpPoBaHue Mo Kypcey «EcrecTBo3Hanme», 11 kiiace

(Bcero 102 4 u3 Hux 4 4 — pe3epBHOE BpeMmsi)

Pacnpenenenue

4acoB NMpH

Tema ypoxka Conepxkanue ypoka Bun nesreabHoCTH 00y4aemMoro

IUVIAHMPOBAHNH
Nen/m

1 2 3 4 5

7 IHoBTOpenne kypca 10-ro kiacca
1 1 Bcenennas, ragakTHKH, 3BE3/bI, COJTHSUHAS JlaBaTh omnpeiesieHus] BaXKHEUIITMM
CHCTEMA: OCHOBHBIC HOHSITHS U 3aKOHBI MOHSATUSIM U 3aKOHOMEPHOCTSIM
MHuoroo0pa3sue JIIBUKEHUS HEOECHBIX TEl. JIBUKEHUS HEOECHBIX TEl.

CCTCCTBCHHOI'O MHpa:

MEeraMmHp, MaKpoOMHUD,
MHKPOMUD

3emiis, €€ CTPOCHUE U T€OJIOTUYECKUE
000JIOUKH.

[TonATHE O MUKPOMUPE U HAHOMHUPE
. BuneopparMeHThl U ClIaliibl 10 TEME YPOKa,

XapakTepuzoBaTh JUTOCHEPY,
ruapocdepy, atmochepy.

[Ipennarats ciocoOb! 1 MOZEIN
U3YYCHHS Mera-, MaKpo-

TaOJIUIIbI. MUKPOMHUPOB.
2-3 2 buocdepa u ee rpanuiibl. MonekysipHbIH, OnuceiBath 6uochepy u ee
KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, TPAHULLBI.

buocdepa. Yposau
OpraHU3aINH KU3HU
Ha 3emJe.

MONYJISITHOHHO-BUIOBOM, OMOIICHOTHYECKUMA U
OnocdepHbIit YpOBHU OpraHU3AIMKA KU3HU Ha
3emie.

DKOJIOTUYECKUE CUCTEMBI: OCHOBHBIE TTOHSATHUS
(uenu mUTaHus, MUIIEBLIE TUPAMU/IBI,
IKOJIOTUYECKUE (haKTOPHI).

XapakTepu3oBaTh XUMHUUECKYIO
OpraHU3alHIO KIETKH U
ouonorunueckue GyHKIUU OEIKOB,
KHUPOB, YTIIEBOJOB U HYKIIEMHOBBIX
KHCJIOT.

CpaBHUBATH KJIETKH PaCTEHUH,
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. BugeodparMeHThI U ClIaifjibl IO TEME yPOKa,
TaOJIUIIBI.

KUBOTHBIX U OAKTEpUH.

CTpyKTypHpOBaTh IKOJIOTHYECKUE
CUCTEMBI.

XapakTepu30BaTh OCHOBHBIE
HOHSTHS YKOJIOTHH: e MUTAHMS,
NUIIEBbIE MTUPAMU/IBI, SKOJIOTUYECKUE
(akTopbl — aDMOTUYECKHUE,
OMOTHYECKHE U AaHTPOIIOTEHHBIE.

4 OnpenensTh BKJIAJ OTJACITBHBIX
OMOJIOTUYECKHUX HAYK (JIapBUHHU3MA,
OCHOBHLLE EcrectBenHbIl 0TOOP U €10 (GOPMBL. T€HETHKH, DKOJIOTHH) B
OTOSKEHILS MyTanuu 1 uX KJ1accupHuKaIus. CHHTETHUYECKYIO TEOPHUIO IBOJIIOIUH:
. Makpo- ¥ MaKpO3BOJIFOIUS XapakTepru3oBaTh OCHOBHBIE
CUHTCTHYCCKOM . N
. BueodgparMeHThI U CIIaliIbl IO TEME YpOKa, | MOJIOKEHHUS 3TON TEOPHH.
TEOPHH IBOJTIOINH
TaOJIUIIBI. PazaunyaTe OpMBI €CTECTBEHHOTO
oTOOpa, TUTIBI MyTaIIUA, & TAKXKE
MaKpO- ¥ MHKPOIBOJIIOIHIO.
5-6

DJ1eMEHTBI
TEPMOJUHAMHKHU 1
TEOPUH
OTHOCUTEIBHOCTHU

Hauana repmoauHamuku.
DNeMEeHThl TEOPUU OTHOCUTEIBHOCTH.
. BuneodparMeHThI U ClIaliIbl 10 TEME YPOKa,
TaOJIHIIBI.

XapakTepu3oBaTh TPU HadYajIa
TEPMOJMHAMUKUA U UX TPUMEHUMOCTD
K >KHBBIM CHCTEMaM.

Pa3znuyate nmonstus
«IPOCTPAHCTBO» U «BpPEMs» KaK B
CBETE KJIaCCUYECKOM MEXaHUKU
Hrrorona, tak u B ceete CTO u OTO
OWHIITENHA.
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KonTponbras pabota
Ne 1
(mmarHocTHYecKas)

[ToBTOpEHNE OCHOBHBIX 3aKOHOB, MMOHSATUN U
Teopuid kypca 10-ro kiacca

[IpoBoauth pedaexcuro
COOCTBEHHBIX JTOCTUKEHUMH.

AHanM3MpoBaTh PeE3yJbTAThI
KOHTPOJIbHOM paOOThI U BHICTPAUBATH
MyTH TOCTHXKEHUS JKETaeMOTO
YPOBHSI YCIIEUTHOCTH.

33

Muxpomup. Atoma. Beuecrsa.

8-10

OCHOBHEIE CBEJICHUS
0 CTPOCHHUH aToMa

OBOJIOLMST  NPEACTABICHUA O  CTPOEHUU
aroMa. Moaenu ctpoenust aromoB /[>x. Tomcona
u D. Pesepdopaa.

[Toctynarsl kBanTOBOM Teopuun H.bopa.

[IpoTOHHO-HEUTPOHHAsT TEOPUS  CTPOCHUS
atomuoro siipa JI. UBanenko u B. I'eiizenOepra.

N3oTomHL.

DJIeKTpOHHAs o00os0uka aToma.
Onepretuueckue  ypoBHu. Ilonarune 00
AJICKTPOHHOM OOJIaKe.

. BugeodparMeHTsI 1 ClIaifIbl TI0 TEME ypOKa,
TaOJIHIIBI.

[TpuBOaUTH JTOKa3aTeabCTBa
CJIO’KHOTO CTPOEHHUS aToMa.

OnuceiBaTh MOJEIN CTPOCHHUS
atoma /[x. Tomcona, 3. Pezepdopaa
u H.bopa n ananmusupoBaTh nx
COCTOATENIBHOCT.

XapakTepu30BaTh BaXHEUIINE
AJIEMEHTAPHBIE YaCTHUIIbI,
oOpa3ytoiiye aToM (MMPOTOHBI,
HEHUTPOHBI U DJIEKTPOHBI);
KOPITYCKYJISIPHO-BOJTHOBOM J1yaju3m
AJIEKTPOHOB.

[TepeBoauth HGOPMAIIHIO O
CTPOEHHUHU aTOMa, OTPAKEHHYIO C
MTOMOIIIBI0 CUMBOJIMKU
MEPUOJUYECKON CUCTEMBI B
3JIEKTPOHHBIE (DOPMYJIbI XUMUUECKUX
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OJICMCHTOB.

YcraHaBiauBaTh B3aUMOCBI3b
MCIKIAY MacCoOM aTOMHOIO sapa u €ro
3apsAa0M Ha IIPUMCPC U30TOIIOB.

XapakTepu3oBaTh CTpOEHUE
AJIEKTPOHHON OOOJIOYKH aTOMOB M WX
AJIEKTPOHHBIE clou 1581051

JSHEPreTUYECKUE YPOBHH.

11
N3yuate poTorpaduu TpekoB
[IpakTrueckas . 3apsKCHHBIX YaCTUIl, aHATU3UPOBAThH
Nzyuenue dhororpaduii TpeKOB 3aps>KEHHBIX
pabota Ne 1 UX, JeJIaTh BHIBOJIBI U
YaCTHI]
UHTEPIPETUPOBATD UX.

12-13 Otkpertre J.H. [IpeAnoChUIKM OTKPBITUS TEPHOTUYECKOTO XapakTepu3oBaTh 001IHe
MenpaeneeBbiMm 3akoHa. [lepBhie MOMBITKK KJIACCU(UKAIMU | MPEINOCHUIKA CTAHOBJICHUS
MEPUOAUYECKOTO XUMHUYECKUX 2yeMeHTOB. Ortkpeitue JI.M. | ecTeCTBEHHOHAYYHOU TEOPUM Ha
3aKOHa. MenpaeneeBbim MEPUOIUYECKOTO 3aKOHA. | IPUMEpPE NEPUOANYECKOTO 3aKOHA.

[leppoayHOCT B~ M3MEHEHUM  CBOWCTB PackpsiBaTh 3BOMIOLINIO

XUMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUH.
[Tepuonnueckuii 3akon B opmynuposke /.M.
Menneneesa.

CoBpeMEeHHBIE MPEICTABICHUS O MPUYUHAX
NIEPUOANYECKOTO VU3MEHEHHUS CBONCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUM.

CoBpeMeHHas GpopMyIUpOBKa
NEPUOANYECKOTO 3aKOHA.

NEPBOHAYAJIbHBIX U COBPEMEHHBIX
IIPEICTABIEHUN €CTECTBEHHOHAYYHON
TEOPUU Ha IPUMEPE TPEX
(bOpMyITHPOBOK TMEPHUOIUYECKOTO
3aKOHa.

CozpaBath MOJIENU C BbIJIECTIEHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK
00BEKTa U UX MPEJICTABICHUEM B
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[lepuonnueckas cucteMa XUMHYECKUX
AJIEMEHTOB, KaK rpauueckoe 0ToOpax eHue
NepPUOINYECKOTO 3akoHa. CTpyKTypa

nepuoandeckoi Tadnuiel. [leprosr (6ombime

Y MaJjble) ¥ Tpyninsl (IJIaBHbIE U TOOOYHBIE).
. Paznuunbie GopMbI IEpUOIUIECKON
CHUCTEMBbI XMMHYECKHUX dJIeMeHTOB J[.11.
Menpgeneena.

JLO. 1. KonHcTpyupoBaHHE NEPHOIUYECKOMN

Ta6J'II/II_[BI XUMHUYCCKHUX JJICMCHTOB
HCIIOJIb30BAHUEM KapPTOYCK.

C

POCTPAHCTBEHHO-TPadUUECKON WU
3HAKOBO-CUMBOJINYECKOHU (hopme.
[Iporno3upoBars CBOMCTBA
XUMHYECKUX IJIEMEHTOB U UX
COCAMHEHNN Ha OCHOBE
nepuoandeckoun cucremsl ..
MenneneeBa. KonctpynpoBathb
NEPUOINYECKYIO TAOIHILY
XUMUYECKUX 3JIEMEHTOB C
VCIIOJIb30BaHUEM KapTOUEK.

JlaBaTh XapakTEepUCTUKY
AJIEMEHTOB MAJIBIX IIEPUOJIOB I10 UX
IIOJIO)KEHUIO B IIEPUOTUUECKON
cucreMe J[.M1.Menneneena.

14-16

3HaueHue
NEPUOANYECKOTO
3aKOHa U
MEPUOANYECKOU
CHCTEMBI
XUMHYECKUX
anemenToB J[.W.
Mengeneena g
dbopmupoBaHuUs
€CTECTBEHHOHAYYHOH!
KapTUHBI MUpPA

[IporHocTrueckas cuiia U 3HaYEHUE
IIEPUOANYECKOIO 3aKOHA U IIEPUOJNYECKOU
CUCTEMBI.

3Ha4YeHHE NTEPUOJANYECKOr0 3aKOHA U
IIEPUOANYECKON CUCTEMBI XUMHUECKUX
aneMmeHTOB /. 1. Meneneesa s pa3BUTHS
HayKHU Y IOHUMAaHUSI XUMHUYECKOW KapTUHBI
MUpa.

. ITopTpersl MepBOOTKPHIBATENEH TaUINA,
ckanaus u repmanus: JI. byaboapana, JI.
Hunscona, K. Bunkiepa

PazanyaTe BUIBI Ki1acCUpUKAIIIN:
€CTECTBEHHYIO U UICKYCCTBEHHYIO.
BeInmonHsATs npsIMOE 1I€IYKTUBHOE
JIOKA3aTENbCTBO JIS IEPUOANUYECKOTO
3aKOHA Ha MPUMEPE OTKPBITHS TAIIIHS,
CKaHJIUs U TEPMaHUS.

XapakTepu3oBaTh BKJIaJ
MEPUOINYECKOT0 3aKOHA U
MEPUOJNYECKON CUCTEMBI
XUMHYECKHX AiemeHToB 1. H.
MenneneeBa B pa3BUTUE HAYKH U
MMOHUMaHUE XMMHUYECKON KapTHUHBI
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MUpa.

17 biaroponbie raspl, IpuYMHa UX .
OOBSICHATH UHEPTHBIE CBOMCTBA

CYILIECTBOBAHMS B aTOMAPHOM COCTOSIHUMU.

0JIarOpOAHBIX Ta30B OCOOCHHOCTAMHU

[Ipumenenne 6J1aropoAHBIX Ta30B.
. . CTPOEHHUS UX aTOMa.
. BuneodparMeHThl C HCOHOBOH PEKJIaMON U
bnaropoanblie ra3bl o " . VYcTanaBnmMBaTh COOTBETCTBUE

aproHOBOW CBapKo, qUpHka0iIeil u .

MEXIy CBOMCTBaMH OJaropoIHBIX
BO3/IYIIIHBIX IIAPOB, 3aIIOJTHCHHBIX TEITHEM.

o ra3oB U UX MPAKTHYECKUM
dotorpadun 0aIbHEOIOTHYECKON
o IpUMEHEHUEM

PagOHOBOM BaHHEI.

18 Nonsl 1 ux kimaccudukarys: mo 3apsmy XapakTepu30BaTh HOHHYIO CBSI3b
(aHHOHBI ¥ KATHOHBI), 10 COCTaBY (IIPOCTHIC U KaK CBsI3b, BO3HUKAIONIYIO ITyTEM
cioxHbie). CxemMa 00pa3oBaHKsl MOHHOM CBA3U. | OTJA4M WJIU IpUeMa dJIEKTPOHOB.

HoHHBIE KPUCTAIITMYECKUE PEIIETKH. KrnaccuduimpoBarb HOHBI 110
Xnopu HATPUsI — THTUYHBINA IPEACTABUTENb Pa3HBIM OCHOBAHUSIM. Y CTAaHABIMBATh
HNonnas xumuueckas .
CEAAL COCIMHEHUI C MOHHBIM TUIIOM CBSI3H. 3aBUCUMOCTH MEXTY THIIOM
. Mojenb KpuCTaUTMYECKON PEIIETKH XUMHUYECKOU CBSI3U, TUIIOM
XJIOpHUIa HATPHSL. KPUCTAJUTMYECKON PEIICTKH U
OOpa3iel MUHEPAJIOB M BEIIECTB C HOHHBIM | (PU3WYECKUMH CBOMCTBAMH BEIIECTB.
THUIIOM CBSI3M: OKCHIA KaJbIIHs, Pa3IMYHBIX
COJICH, TBEPABIX IIEJIOYCH, TAINTA, KAJIBIIUTA.
19-20 KoBanenTtHas KoBaneHTHas CBsA3b KaK CBS3b, XapakTepru3oBaTh KOBAJIEHTHYIO

XUMHNYCCKas CBA3b.

BO3HHUKAIOIIAS 32 CUET 0Opa30BaHUs OOIINX
AJIEKTPOHHBIX Map MyTEeM MEePEeKPHIBAHUS
AIIEKTPOHHBIX OpOUTasei.
KpaTHOCTH KOBaJIEHTHOU CBS3U.
OOMeHHBIE B TOHOPHO-AKIENITOPHBIE

CBSI3b KaK CBsI3b, BO3HUKAIOIIAs 3a
cyeT oOpa3oBaHUs OOIINX
AJICKTPOHHBIX Iap IyTEM
HEPEKPBIBAHUS 3JICKTPOHHBIX
opOuTaei.
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MEXaHU3MBbI 00pPa30BaHMsI KOBAJICHTHOW CBSI3H.
DnektpoorpuniateabHocTh (30).
Krnaccudukanus KOBaJIeHTHBIX CBSI3EH: TIO

30 (nonsipHas U HenossipHas ). Junomnu.
Kpucrannmaeckue pemeTku sl BEIIECTB C

9THUM THUIIOM CBA3U: MOJICKYJIAAPHBIC 1 aTOMHBIC.

J. Moaenu MOJIEKYJIAPHBIX KPUCTAIIINYECKUX
peneToK (Moa, YIIIEKUCIIOro ra3a) i aTOMHBIX
(aima3za, rpduta)

JleMOHCTpalus BEIECTB C KOBAJIEHTHBIM
TUTIOM XMMHYECKOHN CBA3U.

KnaccupunupoBaTh KOBaJIEHTHBIE
CBSA3U 110 Pa3HBIM OCHOBAHUSIM.

VYcTaHaBIMBaTh 3aBUCUMOCTD
MEXIy TUIIOM XUMHYECKOU CBS3H,
TUTIOM KPUCTAJUIMYECKON PEIIETKU U
(U3NYECKUMU CBOMCTBAMHU BEIIECTB.

21-22

MeTtanisl U CIJiaBEbl.
MeTtamnmnueckas
XUMHUYECKas CBA3b.

OO6mue pu3nyeckue CBOMCTBA METAJIIOB:
AJIEKTPOIPOBOIHOCTh, MPOYHOCTb,
TETJIONPOBOIHOCTh, METAJUTMYECKUNA OJIECK,
TUTACTUIHOCTD.

CmuiaBel uepHbI€e U 1IBeTHbIE. CTajb, YyT'yH.
JlaTyHb, OpOH3a, METLXUOP.

Mertanmueckas CBs3b. 3aBUCUMOCTD
AIEKTPONPOBOTHOCTH METAJIOB OT
TEeMITepaTyphl.

J. Komnekuusi METaJlJIoB.

Komnekus criaBos.

JI.O. 2. O3HaKoOMJIEHUE C KOJIICKITUSIMHU
METaJJIOB U CIUIABOB.

XapakTepru30BaTh METaUIHUYCCKYIO
CBSI3b KaK CBSI3b MEKIY aTOM-HOHAMM
B MeTa/UlaX M CIUIaBaX MOCPEACTBOM
0000111eCTBIICHHBIX BaJICHTHBIX
3JICKTPOHOB.

KnaccudunupoBats MeTamibl 1O
pa3HbIM OCHOBAHHSM

OOBSACHAT,  €OUHYI0  MPUPOAY
XUMHYECKUX CBSI3EH.
YcranaBiauBaTh 3aBUCUMOCTD

MEXKIy THUIIOM XHMHYECKOM CBS3H,
TUTIOM KPUCTAJUIMYECKOW PELIETKU H
(u3NYECKUMU CBOMCTBAMHU BEIIECTB.
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23

OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO-
KUHETUYECKOUN Teopuu. M ieanbHbIi ras.
YpaBHEHHE COCTOSHUS UICATBHOTO rasa.

XapakTepru30BaTh 3BOJIIOLMIO
CTaHOBJICHMSI TAKOU
(yHIaMEeHTaJIbHOM
€CTECTBEHHOHAYYHOM TEOpUH, KaK
MOJIEKYJISIPHO-KUHETUYECKAsA U €€
OCHOBHBIE TIOJIOKEHHSI.

AprymMEHTHPOBATH 3TY TEOPHIO HA
OCHOBE U3YYEHHBIX B OCHOBHOU

MonekynsipHo- . Juddy3us qymmcThiX BEMIECTB C TOPAIIECH | IIKOJE ra30BbIX 3aKOHOB boilys-
KUHETUYECKAas JTAMIIOYKY HAKAJIMBAHUS Mapwortra, [lapns u I'eit-Jlroccaka.
TEeOopHsl. Huddy3us nepmanranata Kajaust Uiu PackpsIBaTh poib MOJIETUPOBAHUSA
cynbara menu (I1) B Boze. (a0COMIOTHO yIIPYTUe CTOJKHOBEHHUS,
JI.O. 3. bpoyHOBCKO€ NTBUKEHUE YACTHI] TYIIIM | UJI€aJIbHBIN ra3) B CTAHOBJICHUU
WJIM 1IBETOYHOM NBUIBIBI B BOJIE €CTECTBEHHO-HAYYHOM TEOPHUH.
OnuceiBaTh arperaTHble
COCTOSIHUS BELIECTB U B3aUMHbBIE
IIEPEXOAbl MEXK1y HUMU.
[TonTBepxkaaTh TEOPETUUECKUE
ITOJIOYKEHHUSI DKCIIEPUMEHTAJIBHO.
24 ["a3000pa3Hoe cocTosiHuE. XapakTepu3oBaTh TBEPAOE, KUIKOE
3akOH ABOTaJpo U CIEICTBUS U3 HETO. U Ta3000pa3HOE COCTOSTHUE BEUIECTB,
Momnsipablii 00beM ra30B IIPH H.Y. a TaKX€ B3aMMHBIE MEPEXOJIBI MEXKITY
ArperaTHble Kunkoe coctosiHue BemecTB. TeKy4yecTs. HUMU.

COCTOAHUA BCIICCTB

TBepaoe cocTosiHME BEIIECTBA.
Kpucrannuueckue pemeTky pa3HbIX TUIIOB
JIJIs1 TBEPAOTO COCTOSIHUS BEIIECTRBA.
ITonsaTue o mna3me. Beicoko- u

OnuceIBath ma3my u
KJIACCU(PUIIMPOBATh €€ B 3aBUCIMOCTH
OT TEMIIEPATYPHI.

¥YcraHaBIMBaTh NPUYUHHO-
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HU3KOTEMIIEpATYpHAs IUIa3Mbl U UX
IPUMEHEHHUE.

B3anmublie nepexoapl MEXAY arperaTHbIMU
COCTOSIHUSIMH BEILECTB.
J. IIpuGops! Ha OCHOBE HU3KOTEMIIEPaTypPHOI
1a3Mbl (Ta30BbI€ Ja3€phl, IJIa3MEHHbBIE TAHEIH
TEJIEBU30POB U T.1I.)
JI.O. 4.I1poBepka npubopa AJisi MOJTydeHUs
ra3oB Ha FepMETUYHOCTb.
JI.O. 5.YBenuuenue AaBiaeHUs )KUIKOCTH MPU
ee CKaThH
JI.O. 6.CpaBHeHue KoeOaTeNbHbIX JBUKEHHUM
MOJIEKYJ BOABI U JpJa ¢ momoumiso CBY

CICACTBCHHBIC CBA3U MCKIY THIIOM
IJI1asMbl U €€ IIPUMCHCHUCM.

25-26

[TpupoaHsbIi ra3

[IpuponHblii ra3, €ro cCocraB W HaMpPaBIICHUS
WCTIOJIb30BAHUS B KayeCTBE TOIUIMBA W
XMMHUYECKOTO  Chipba. KoHBepcusi MeraHa.
CuHTE3-Ta3 W  €ro  HWCIOJb30BaHHUE IS
MOJIy4eHUs]  CUHTETUYECKOro  OeH3WuHa U
ME€TaHoJIa.

[IpenenbHbIE u HENpeAECIbHbIC
yriieBogopoabl. KadyecTBeHHbIE peakuuu Ha
KPAaTHYIO CBS3b.

buoras.

J. IapocrepxHeBble W OOBEMHBIC MOJICIIH
MOJIEKYJI TIEPBBIX MPEACTABUTEIEH HPEAECITbHBIX
YTJIEBOAOPOJIOB.

XapakTepu3oBaTh COCTaB U
OCHOBHBIC HAITPaBJICHUS
WCIIOJIb30BaHUs U NepepadoTKU
MPUPOIHOTO ra3a. Y CTaHaBJIMBATh
3aBUCUMOCTH MEXIYy 00beMaMHu
n00bIYY TPUPOIHOTO raza B PO u
oromxeroM. Haxoqute B3auMOCBSI3b
MEXKy U3y4aeMbIM MaTepUAJIOM U
Oynymieit mpodeccuoHaabHON
NEATEIbHOCTHIO.

CobnronaTh mpaBuiia
AKOJIOTHYECKU FPAaMOTHOTO
noBeJIeHus1 U 0€3011acHOTO
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KOJIJIGKHI/ISI BCIICCTB 141 MaTCpUaJIOB,
IMOJIY4YaCMbIX Ha OCHOBC IIPUPOAHOI'O I'a3a.

duznveckue CBOWCTBa  Ta3000pa3HBIX
(mportan-OyTaHoBasi CMeCh B 3a)KUTAJKe),
xuakux (OeH3mH) ®  TBepAbIX (mapaduH)
aJIKaHOB: arperatHoe COCTOSIHHE,
PacTBOPUMOCTH B BOJIE.

["openue MPOIaH-0yTaHOBOM CMECH
(3aKHTaNIKA).

OTHoIIeHHE TPENeTbHBIX M HEMpeaeIbHbBIX
yIJIEBOJOPOAOB K PAcTBOPY IE€pMaHTaHaTa
KaJiusi 1 OpOMHOI BoJIE.

oOpallleHHs C IPUPOIHBIM Ta30M B
OBITY 1 Ha MMPOU3BOJICTBE.

OrnpenensTh NPUHAIECKHOCTD
BEIIIECTB K Pa3JIMUYHBIM TUIIAM
(mpenebHBIM WA HENPEICIbHBIM) U
KJIaccam yTJeBOJ0POJIOB.

Ha3wiBaTh oTHCIBHBIC
IIPEICTABUTENIN aJTKAHOB 1 aJIKCHOB.

HaOmromaTe 1 ONUCHIBATh
JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT C
ITOMOIIIBIO POTHOTO SI3BIKA U SI3BIKA
XAMHH.

O06001aTh 3HaHUSA U JeJIaTh
BBIBOJIbI O 3aKOHOMEPHOCTSX
W3MEHCHHUS CBOMCTB B
TOMOJIOTHYECKOM PsTy TIPEACIIbHBIX
YTJIEBOJIOPOJIOB.

27

Kunxue
Hedts

BCIICCTBA.

Hedts, ee cocraB, ¢usnueckue CBOWCTBA U
IPOUCXOXKJICHHUE. DKOJOTUYECKHE MOCIIEICTBHS
paznuBa HePTH ¥ cIOCOObI OOPHOBI C HUMHU.

[lonyTHblli HedTSHOW Tra3, €ro CcocTas.
[Ipoueccsl nepepaboTku HedTU: peKTUPUKALNS
U KPEKHHT.

IIpoayKTel
UCIIOJIb30BAHUE.
. OGpasoBanue
OBEPXHOCTH BOJIBI.

nepepaboTkn  HepTH U HX

He(DTSIHOW  TIJICHKA  Ha

XapakTepu3oBaTh COCTaB U
OCHOBHBIE HaITPaBJICHUS
WCIIOJIL30BaHUs U MEepepadOTKU
HedTH.

VYcranaBauBaTh 3aBUCHUMOCTD
MeX 1y oObeMamMu J00bIYu HePTH B
P® u 6romkeToM. Haxoauts
B3aUMOCBSI3b MEXKAY U3y4aeMbIM
MaTepHuaJioM U Oyaytien
poheCCHOHAIILHON JETEIIbHOCTHIO.
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Komnexkuus «HedTs W mpomyKkThI ee
nepepadoTKm».

OO6HapyxeHue HenpeaebHbIX COeAMHEHUN
B )KHJIKHX HEPTETIPOTYKTaX.

[TpaBuita SKOIOTHYECKH
IPaMOTHOTO TIOBEICHUS U
0e30I1acHOro oOpaIeHus ¢
HeTenpoykTamMu B OBITY U Ha
IIPOU3BOJICTBE.

28-29

TBepnoe cocTosiHue
BemecTBa. Kuakue
KpUCTaJUIbI.

Kpucrannnmueckue u aMmopgHble BelllecTBa.
[TpuzHaku u CBOMCTBA aMOp(HOCTH.
OTHOCHUTENBHOCTh UCTUHBI B XUMHH.

Kunkue Kpuctajuibl U HX TPUMEHEHHE B
TEXHUKE.

OTHOCUTENBHOCTh HCTUHBI B OHOJOTUU U
busnke.

. Komnekuus
MaTepHaoB.

[Tony4yeHne miacTU4eCcKOn Cephl.

Konnexkuus npubOpoB Ha OCHOBE JKUIKUX
KPUCTAJLJIOB.

BuneodparmeHTsl U ciaiiipl o TeMe ypoka

aMOp(hHBIX  BEIIECTB U

CpaBHMBaTh KPUCTAIUIMYECKUE U
aMop(HbIE BEIIECTRA.

YcranaBnMBaTh 3aBUCUMOCTD
MEXAYy CBOMCTBAMH aMOP(HBIX
BEILECTB U UX IPUMEHEHHUEM.

XapakTepu3zoBaTh
OTHOCUTEIBHOCTh UCTUHBI B XUMUU
Ha IpuMepe JBOVCTBEHHOTO
NIOJIOKEHUS BOJIOPOJIA B
NEPUOJNYECKON CUCTEME, IETICHUS
XUMHYECKOU CBS3U HA THIIHI,
B3aUMOOOYCIIOBJICHHOCTH
(U3MYECKUX CBOWCTB BEIIECTB U
TUTIAM UX KPUCTAJUTMYECKON
PELIETKU.

OnuceIBaTh KUJIKUE KPUCTAIUIBI,
KaK IpUMep OTHOCUTEIbHOCTH
JI€JICHUS BEIIECTB HA TUIIBI [0 UX
arperaTHOMY COCTOSIHMIO.

Knaccudummponats xugkue
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KpPHUCTaJLIBI.

YcraHaBauBaTh 3aBUCUMOCTD
MEXIy CBOMCTBAMM JKUJIKHUX
KPUCTAJUIOB U UX IPUMEHECHMS B
TEXHUKE.

[IpuBOIUTH MPUMEPBI
OTHOCUTEIBHOCTH UCTUH U3 OUOJIOTUU
U (QU3HKU.

30

Knaccudukanus
HEOPTraHUYECKUX
BEIIECTB u
OTHOCHUTEIBHOCTh

cC

Knaccudukanms MIPUPOIHBIX BEIICCTB.
Opranvyeckue ¥ HEOPraHUMYEeCKHE BEIIECTBA.
H3zomepus.

Knaccudukanus HeOpraHnuecKkux BEIIeCTB.

[IpocTeie BeliecTBa: METAIbl, HEMETAIBI,
Osaropoanbie Tazbl. OTHOCUTENBHOCTD JCIICHUS
MPOCTBIX BEIIECTB HAa METAJIBI U HEMETAJLIbI.
AJIOTpONUA U €€ IPUYHHBI.

CnoxxHble BELIECTBA: OKCHUJbI, KHUCIOTHI,
OCHOBaHMS, COJIN. OTHOCHUTENBHOCTD
KJIacCU(DHUKAIIMU CIOXKHBIX BEILIECTB.

. Komtekimy mpocThIX U CI0KHBIX BEILIECTB.
[TonydeHune nIacCTU4ECKOM CEpBI.

[Tonyuenue 6enoro gocdopa.
BuneodparmenTs! u ciaitipl mo TeMe ypoka

Kiaccudunupoath BelecTBa 1o
UX TIPOUCXOXKICHUIO.

KiaccudumupoBaTh IpocThie
BEIIIECTBA U JOKA3bIBaTh
OTHOCHUTEIBHOCTh ITOM
kinaccudukanuu. OObICHITH
MPUIMHBI MHOTOOOPAa3us MPOCTHIX
BCIIECTB SBJICHUEM AJTIOTPOTIHMH H, B
CBOIO OYepe/Ib, IPUUHNHEI 3TOTO
SIBJICHUS.

KinaccudunmpoBaTh Cl10KHbBIC
BEIIIECTBA U JOKA3bIBaTh
OTHOCHUTEJIBHOCTh 3TOM
KJ1acCU(UKaIIIH.
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31-32

Knaccuduxanus
OpTraHUYECKUX
COEeIMHEHUN

Oco0eHHOCTH cOCTaBa, CTPOCHHSI U CBOMCTB
OpraHUYeCKUX COEJIMHEHUH. OcHOBHBIE
MOJIOKEHUS] TEOPUU XHMHUYECKOTO CTPOEHUs A.
bytnepona, ®@. Kekyne, A. Kynepa.

N3omepus, Kak (QYHKIUA XUMHYECKOTO
CTPOCHHUSI Ha MPUMEpPE HTUIOBOTO COUPTA U
JTUMETHIIOBOTO 3(upa.

[IpyunHbl  MHOrOOOpa3uUs
COECIUMHCHUH.

Knaccudukanus opraHM4ecKux COCIUHCHUM.
YrieBogopoabl: ajdkaHbl, AQJKEHbI, aJKUHbI,
QJIKAJIMEHBI U apPECHBI.

Kiaccer OpraHUYECKUX COECIMHEHU,
MOJIEKYJIbI KOTOPBIX cozepkar
(GyHKIIMOHATBHBIE TPYIIbBL:  THAPOKCUIIBHYIO,
KapOOHWIIbHYIO0, KapOOKCUIIbHYIO, AMUHOTPYIIITY.

OTHOCUTENIBHOCTh ~ JIEJICHUSI ~ OPraHUYECKHUX
COE€IMHEHHNN Ha KJIACCHL.

JA. Komnekuuss OpraHMYeCKUX COEIUHECHUM.
Tabnuiel, BUeo@parMeHTsl U CIANIbI 10 TeME

ypoKa.

OPTaHUYECKUX

CpaBHMBaTh HEOPraHUYECKUE U
OpraHUYecKre BEIIECTBA.

XapakTepu3oBaTb 0COOCHHOCTHU
OpraHUYEeCKUX BEIIECTB.

DopMyIMpPOBATH OCHOBHBIE
MOJIOKEHUS] TEOPUU XUMHUYECKOTO
CTPOEHHS.

OOBSICHATH TPUYUHBI
MHOT000pa3usi OPraHuYeCKUX
COE€INMHCHUH.

KinaccudunmpoBaTh opranuueckue
COEIMHEHHSI 110 DIIEMEHTHOMY
COCTaBy U MO (PYHKIIMOHATHHBIM
rpyIIam U J0Ka3bIBaTh
OTHOCHUTEJIBHOCTD 3TOU
KJ1accuuKaIuu.
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33-34

[TommMmepsl

OcCHOBHBIE HOHATHUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
IOJINMEp,  DJIEMEHTAapHOE  3BEHO,  CTEIEHb
HOJINMEPHU3ALIHH.

CrocoObl TOJly4eHHS] MOJUMMEPOB: PpPEaKLUU
MOJIMMEPHU3AIUHI U MOJUKOHAEHCALUY.

buononumepsl U uX Ouosioruueckas poib.

[Imactmaccel. TepMOIITacThl U pEaKTOILIACTHI.
[IpeacraBuTenu mjacTMacc H  00JIaCTH  UX
MIPUMEHEHUS.

Bonokna.  IlpuponnHble  (KMBOTHOTO U
PaCTUTEIBHOTO MPOUCXOKIACHUS) U XUMHUECKUE
(MCKYCCTBEHHBIE U CUHTETUYECKUE) BOJIOKHA.

[IpencraButenu BOJOKOH U 0OJAacTH X
IPUMEHEHUS.

Heoprannueckue mnoaumepsl, Kak BELIECTB

ATOMHOU CTPYKTYPBHI.
. Komnexuus mmactmace

Kosnekius BOJOKOH

Mopaenu ctpyktyp 6enka u JJHK

Komnekuuss HEOpraHM4YecKHX  IMOJMMEPOB
(MUHEPATIOB ¥ TOPHBIX TOPOJI)

[Tonydyenue miacTuyeckon cepol

OnepupoBaTh NOHATUSIMH XUMUU
MOJINMEPOB.

Paznuuate peakuuu noarumepusauu
Y TIOJIMKOH/ICHCAIIUU.

XapakTepu3oBaTh OMOMOJIUMEPHI U
UX POJIb.

XapakTepu30BaTh MIaCTMACCHI,
KJIaCCU(PHUIIMPOBATH UX, HA3BIBATh
peicTaBUTENeN U 00J1acTh
IPUMEHEHHS TIaCTMACC.

XapakTepHu3oBaTh BOJIOKHA,
KJIaCCU(PUIIMPOBATh UX, HA3bIBATH
npeacTaBuTeNed U 001acTu
IPUMEHEHUS BOJIOKOH.

OnuceiBaTh HEOPraHUUECKUE
HOJIUMEPBI, KI1acCU(ULUPOBATD UX,
Ha3bIBaTh NMPEACTaBUTENCH U 00JaCTH
IPUMEHEHUS.
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35-36

CMGCI/I, X COCTaB H
CITOCOOBI pas3aciacHusAd

[TonsiTie 0 cMecH, Kak CUCTEME, COCTOSAIIECH U3
Pa3IMYHBIX XMMHAYECKHUX BEIIECTB.

Knaccudukanuss cMeceil 1Mo  BU3YaJIbHBIM
MpU3HaKaM (TOMO- M F€TEPOre€HHbIE CMECH) H TIO
arperaTHOMY COCTOSIHUIO (TBEpPIbIC, XUJKUE WU
ra3zo00pa3HbIe CMECH).

CocTaB cMmecel: MaccoBass U OOBEMHAsT HOJIH
KOMIIOHEHTa CMECH.

CnocoObI pa3eneHus cMecei.
J. TlonydyeHue NUCTUIIMPOBAHHOMN BOJBI.

Ouuctka cMecH KpUCTAIUIOB AUXpoMara M

NepMaHTraHaTa KaJus
JI.O. 7. BeimapuBaHue pacTBOopa IOBapEHHOU
conu. PuiabTpOBaHME IeTEPOTCHHON CMECU
OrcranBaHue, Kak crnoco0® pa3ieieHus cMmecei
JICKAaHTallued © C T[OMOUIIBKD JEIUTEILHOU
BOPOHKH.

XapaxkTepu3oBaTh CMECH Kak
CHUCTEMY BEIIICCTB.

KiaccudgunmpoBaTs UX ¥ OTpaxkaTb
COCTaB C MOMOIIBIO HAXO0XKICHUS
00BEMHOM MIJIM MAacCOBOM JI0JIeH
KOMITOHEHTA CMECH.

OnuceIBaTh ciocOObI pa3ieaeHus
CMecei.

HaGmronaTth 1 onmuchIBaTh
JEMOHCTPAMOHHBIN XUMHYECKHUI
AKCTICPUMEHT.

Co0uro1aTh MpaBuiIa TEXHUKU
0€30MacHOCTH, TPOBOJIUTH
71a00paTOPHBIN IKCIIEPUMEHT,
HaOMI01aTh €ro, PUKCUPOBATH
pe3yJbTaThl HAOIOICHUS U
UHTEPIPETUPOBATD UX.

37-38

JlucniepcHble
CUCTEMBI

[TonATHE TUCTIEPCHON CUCTEMBI.

Knaccudukauuss AUCHEPCHBIX CUCTEM IO
pa3MepaM JIMCIIEPCHOM (pa3bl W arperaTHoOMy
COCTOSIHHIO JUCIIEPCUOHHOMN Cpelibl U
nucriepcHou (asbl.

3HaUYE€HHE NHCIEPCHBIX CHCTEM B IPHUPOJIE,
OPOMBIIUIEHHOCTH M IIOBCEHEBHOW IKU3HU
YEJI0BEKa.

['pyboaucnepcHbie CUCTEMBI u 1704

XapakTepu3oBaTh pa3InyHbIC
THUIIBI JUCTIEPCHBIX CUCTEM Ha OCHOBE
OT arperaTHOrO COCTOSIHUS
JUCTIepCHOM (pa3bl U AUCTIEPCUOHHOMN
Cpensl.

PackpbIBaTh posib pa3nauuHbIX
TUIIOB IUCTIEPCHBIX CUCTEM B KU3HU
IPUPOJIBI U 00IIIEeCTRA.
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KJIacCU(UKAIUSI (cycneHsuw, IMYJIBCHUH,
a’po3oiin). [IpuMeHeHne ITHX CUCTEM B TEXHHKE
U OBITY.

TonkonucnepcHble  (KOJUIOMAHBIE) CHUCTEMBI,
ux knaccudukarus (3omm u renu). Koarymsmmst.
Cunepesuc.

J. OO6pa3ibl pa3IuyHbIX TUCIEPCHBIX CUCTEM:
AMYJIbCHH, CYCIIEH3UH, a3PO30JI1, T€IIU U 30JIH.

[TonyyeHnue KOIOUAHOTO pacTBOpa U3
xjopuna xeinesa (1)

Koarynsauus nosryaeHHOTO pacTBopa.

Oddexr Tunnans..
JI. O. 8. O3HakoMJIeHHE C TUCTIEPCHBIMU
CUCTEMaMU

IToBTOpeHue n | CrpoeHue aToMa U CTPOCHHUE BEIIECTBRA. O060011aTh OCHOBHBIEC CBEJICHUS TIO
39 000011IeHHE TI0 TEME: CraHoBJeHHE, CYIIHOCTh H  Pa3BUTHE | KOHKPETHOU MpOOIeMaTHKE,
«CTpoeHHE aTOMa W | BUOKHCHIIUX TEOPUH XHMHH: TICPUOAMYECKOTO | BBIICIATH U XapaKTePHU30BaTh
BEIIIECTBA» 3aKOHA ¥ TEOPUH XUMHUYECKOTO CTPOCHHUS. BOKHCHIIME TTOHATHUS, 3aKOHBI U
Knaccudukanms OpTraHUYECKUX U | TEOpUH.
HEOPTaHUYCCKUX BEIICCTB.
40 KonTposbHas Ctpoenue atoma U BEIIECTBa [TpoBoauTh pediekcuio
pabota Ne 2 COOCTBEHHBIX JIOCTH)KCHHH.

AHaIN3UPOBATH PE3YyJIbTATHI
KOHTPOJILHOM paOOThI U BHICTPAUBATH
IIyTU JOCTHXKEHUS KEIAEMOTO YPOBHS
YCIELIHOCTH.
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13

XuMu4eckue peakuuu

41-42

XUMHAYECKUE
peaKunun u
Kiaccuukanus

ux

XWMHYECKHUE PpEaKIUu WIH XUMHUYCCKUC
SIBJICHMSI, KX OTJIMYUS OT (PU3NUYCCKUX SBIICHUM.

Peaknmun 0e3 W3MEHEHHsS COCTaBa BEIIECTB:
AJUTOTPOTU3AINH ¥ H30MEPU3aITUH.

Peakmuu, wpymmue ¢ W3MEHEHWEM 4YHCIA U
COCTaBa BEIIECTB: COCAWMHEHUS, Pa3JI0KEHUS,
3aMelIeHusI, oOMeHa.

Peakruu, mpoTekaroniye C BBIICICHUEM WU

MOTJIOIIEHUEM TEIUIOTHI: 9K30- u
SHJIOTEPMUYECKHUE.
Hpyrue MPU3HAKU KJ1accuukanuu

XUMUYECKUX peaklnii Ha TpUMepe CHUHTE3a
okcuma cepbl  (VI): wu3meHeHue cTeneHen
OKHUCJICHUS 3JIEMEHTOB, 00Opa3yIOIIMX BEIIECTBA,
UCIIOJIb30BAHUE  KaTajW3aTopa,  arperaTrHoe
COCTOSIHHE BEIIIECTB, HAIPaBJICHHUE TIPOIIECCOB.

M. Ilonyuenue 6enoro gocdopa

['openune docdopa u pacTBOpeHUE OKCHJIA
dochopa (V) B Boze

[TomydyeHue u pa3noxeHue THIPOKCHUIA MEIH
(IT)

BzaumopericTBue xeie3a ¢ paCTBOPOM
cynbdara meau (11).

OnBbITHI, WJUTIOCTPUPYIOIITHE MIPaBUIIO

bepromme — oOpa3oBanme ocaaka, raza WIH
c1a00T0 AIEKTPOIIUTA.

CpaBHMBATh XUMUYECKHUE U
bu3ndYecKue IBICHUS.

KnaccudunmpoBats peakuuu no
Pa3JIMYHBIM OCHOBAHUSIM.

AprymeHTupOBaHO
XapaKTepU30BaTh KaXKAbIM TUIT U BUJT
XUMHUYECKUX PEAKIUH.

HaGaronath 1 onmuchIBaTh
JIEMOHCTPAIMOHHBIA XUMUYECKUI
AKCIIEpUMEHT.
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43-44

CxopocTb
XUMHUYECKOM
pEaKLINH.

IToHsATHE O CKOPOCTH XMMHUYECKON PEAKIINH.

['OMOreHHBIE U TE€TEPOTCHHBIE PEAKLINN.

3aBUCHMOCTBb CKOPOCTH XMMUYECKON peakun
OT IPUPOJIbI pEArUPYIOLINX BEUIECTB, UX
KOHLIEHTpaluu. 3aBHCHUMOCTb CKOPOCTH
peakuuu oT Temreparypsl. [IpaBuno Bant-
I'odda. 3aBUCUMOCTD CKOPOCTH PEAKIIMH OT
IJIOIIAU COTIPUKOCHOBEHHUS BEIIECTB M HATTMYMS
KaTtajau3aTopa.
/. 3aBUCHMOCTBH CKOPOCTH PEAKLIUH OT
MIPUPOJBI BEIIECTB HA MPUMEPE B3AUMOIEHCTBHUS
PacTBOPOB Pa3IMYHBIX KUCIOT OJUHAKOBON
KOHLIEHTPALMHU C OJMHAKOBBIMU I'PAHyJIaMHU
MHKA U B3aUMOJCHCTBUE OJINHAKOBBIX
KyCOUYKOB MarHusl, [IMHKA 1 JKeJie3a C COJISIHOM
KHMCJIOTOM.

B3auMmoperncTBre pacTBOpa CEPHOU KUCIIOTHI €
pacTBOpaMH THOCYJIb(aTa HATpUs Pa3TUIHON
KOHLIEHTpaI1H.

B3anmonenicTBre pacTBOPOB CEPHOM KUCIIOTHI
U THOCY/b(aTa HATPUs MPU Pa3TUIHBIX
TeMIlepaTypax.

JI. O. 1. Bnusinue TeMrnepaTypbl Ha CKOPOCTh
peakiuu okcuaa meau (I1) ¢ cepHOi KUCIOTOM.

Pa3noxenue nepokcuia BOJopoaa ¢
OMOIIIBIO OKcHaa Mapranma (1V) , a raxxke
KaTtaja3bl CBIPOTo KapTodens.

XapakTepu3oBaTh CKOPOCTh
XUMHUYECKOU peakiuu U GakTopsl ee
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON
peakIuy OT MPHUPOJIBI pearupyronux
BEILIECTB, UX KOHIIEHTPALIUH,
TEMIEPATYPhI, IIONIAAN
CONPUKOCHOBEHMUS BEILIECTB.

[IpoBOaUTH, HAOIIOIATH U
OIMCBHIBATH XUMHUYECKUI
AKCIIEPUMEHT C MOMOIIBIO POJTHOTO
SI3BIKA U SI3BIKa XUMUH.
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O6patumocTb HeobOpatumbie u oOpaTUMBbIe peaKIIHH. XapakTepru30BaTh COCTOSHUS
XUMHAYECKUX CocTosHrE XUMUYECKOTO PAaBHOBECHUS JIJIS XUMUYECKOTO PABHOBECHS U CIIOCOOBI
peaxkuui 00paTUMBIX peaKui. €ro CMEIICHUS.
[Tpunuun Jle-Ilarense. Cmenienune IIpenckaspiBaTh HAIIPpABICHUE
XUMHUYECKOTO PABHOBECHUST OOPATUMBIX PEaKIIMA | CMEIICHHUSI XUMUYECKOTO PAaBHOBECHS
B XUMUYECKOM MPOU3BOJICTBE HA PUMEPE IIPY U3MEHEHUH YCIIOBUH MPOBEICHUS
CHUHTE3a aMMUaKa. 00paTUMOI XUMHUYECKON PEaKLUU.
. OOGpaTuMble peakiiu Ha IpuMepe HaOnronarh u onuckiBaTh
noxyueHus pojganua xeinesa (1) u J€MOHCTPAMOHHBIN XUMUYECKUN
HaOJI0JICHUS 32 CMEIIICHUEM PAaBHOBECHS 10 3KCIIEPUMEHT.
WHTEHCUBHOCTH OKPACKU MPOAYKTA PEAKIINU ITPU
W3MEHEHUH KOHUEHTPALUHU PEAareHTOB U
IIPOAYKTOB.
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46-47 OxucnuTensHo- CrerneHb OKHUCIICHUS U €€ ONpe/IeTICHUE 110 XapakTepu3oBaTh OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE | popMmyiie coequHeHus. [lonstrue 06 OBP. BOCCTaHOBUTEJIbHBIC PEAKIIUU KaK
peakuuu (OBP). OxucIUTETh U BOCCTAHOBUTEIb, OKUCIEHUE U | TPOLIECCHI, MPU KOTOPHIX U3MEHSIOTCS
DNEKTPOIN3. BOCCTaHOBJICHHE. CTENIEHU OKHCIICHUS aTOMOB .

DNEeKTpOoJIN3 PACIUIaBOB U PACTBOPOB Ha XapakTepu3oBaTh 3JIEKTPOJIN3 KaK

pUMeEpe XJI0pUaa HATPUs. OKHCJIUTEIBHO-BOCCTAHOBUTEIbHBIN
DIEKTPONMTUYECKOE MOYUEHUE AIFOMUHUS. | IPOLIECC JUIs pacIlylaBOB U BOAHBIX
[IpakTHueckoe MpUMEHEHNE ANEKTPOIU3A. PacTBOPOB 3JIEKTPOJIUTOB.
["anpBaHOMIACTUKA U TaJIbBAHOCTETHS. PackpbIBaTh MpakTHUECKOE

. I'openne cepsl, kak OBP 3HAYEHUE DIIEKTPOJIN3A.
Mopens 35ekTponaunsepa. [IpoBOaUTH, HAOIIOAATH U
Mognenb  3JEKTPOJAM3HOM  BAaHHBI IS | ONKCHIBATh XUMUYECKHIA

HOJTyYEHUS ATFOMUHMSL. JKCIIEPUMEHT € IOMOILBIO POJAHOIO

JI.O. 2. BolTecHeHHe Meu U3 pacTBOpa A3bIKa U A3bIKA XUMHH.

cynbdara menu (I1) sxene3om.

48 [TpakTnueckas [Tony4yenue, coOupaHue u pacrio3HaBaHUE ra30B
pabora Ne 2 [IpoBOIUTE B COOTBETCTBUH C

npaBUIaMH TEXHUKHU 0€30MacCHOCTH
XUMHYECKUN HKCIIEPUMEHT,
Ha0MI0AaTh €ro, PUKCUPOBATH
pe3yNbTaThl HAOJIOICHUH, 1e]1aTh
BBIBOJIbI U HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUM.
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49-50

XUMHAYECKUE
WCTOYHUKH TOKA

["anpbBaHUYECKUE FJIEMEHTHI HA ITIPUMEPE
anemMeHTa Jlanuaisa-Sko0u, ux yCTpONUCTBO U
NPUHLINI ICVCTBUS.

YerpoiicTBo 6aTapeiiku Ha IpUMeEpPe CyXOro
LIEJI0YHOIO 3JIEMEHTA.
Y CTpONCTBO CBUHIIOBOTO AKKYMYJISITOPA.
["anpBaHu3anus v 3eKTpodopes.
. Konnekiust 6aTapeek.
CBUHILOBBIA AKKYMYJISITOP
BuneodparmenTsl U cnaiiibl o TEME ypoKa.

XapakTepu30BaTh XUMUYECKHE
MCTOYHUKHU TOKA: raIbBAaHUYECKHE
AIIEMEHTHI, OaTapeik,
aKKyMYJISITOPBI, - Kak IpUuOOpBI,
npeodpa3yronme XHMHYECKYIO
SHEPIHIO B AIEKTPHUUECKYIO.

o1

[IpakTnueckas
pabota Ne 3

COopka rajlbBAHUYECKOT0 3JIEMEHTA U
HCTIBITAHUE €T0 JACHCTBUS

[IpoBOIUTH B COOTBETCTBUU C
paBUJIaMHU TEXHUKH 0€30MMacCHOCTH
bu3HUeCKuil SKCIIEPUMEHT,
Ha0II01aTh €T0, PUKCUPOBATH
pe3ynbTaThl HAOIOACHUH, 1eTaTh
BBIBOJIBI M MHTEPIIPETUPOBATH
pe3yJbTaThl HAOIIOICHUM.

52

[ToBTOpEHuE n

0000I1IIEHUE TT0 TEME:

«XUMHYECKUE
pEAKLIUMNY

XUMHYECKHE p€aKuun U nux KIIaCCI/I(l)I/IKaL[I/IH.

CxopocTh 1 00PaTUMOCTh XUMHUYECKUX PEAKIIUi.

OBP. DnekTponn3. XuUMHUYECKHE UCTOUYHUKHU
TOKaA.

O0001maTE OCHOBHEIE CBEACHUS 10
npoOJieMaTHUKE TEMbI, BBIJEISATH U
XapaKTEepU30BaTh BAKHENIIINE
MIOHSTHS, 3aKOHBI 1 TEOPUU TEMBI.
[TpuMeHsTh UX 1J1s1 peIICHUS
KOHKPETHBIX 3aJIaHUN.
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53 1 KonTtpomnrsHas pabota | XuMHU4YeCKUE PeaKIINH [TpoBoauTh pediekcuo
Ne 3 COOCTBEHHBIX JOCTUKECHUIA.
AHanM3upoBaTh Pe3yJIbTAThI
KOHTPOJIbHOM paOOThI U BHICTPAUBATH
MyTH JOCTHKCHUS KEJIaeMOTO
YPOBHSI YCIICITHOCTH.
21 YeJioBeK H €ro 310poBbe
54-55 2 Cucremarnueckoe buonornueckas kinaccupukanus 4eaoBeKa. XapakTepru3oBaTh TAKCOHOMETPHUIO
MOJIO’KEHUE [TpstMOXOKICHHE U €0 BIMSHUE Ha CKEJIeT YeloBeKa U apryMEHTHUPOBAThH
YeloBeKa B MUPE yenoBeka. Pyka — opran v mpoayKT Tpyza. OTHECEHHE YeJIOBEKa K TOMY HMITU
KUBOTHBIX Pa3ButHe uepemna u roJIoBHOTO MO3Tra MHOMY TaKCOHY B COOTBETCTBHH C

YeloBeKa.
[lepBas u BTOpasi CHTHAJIbHBIE CUCTEMBI.
buoconmansHas mpupoaa yenoBeka.
. TaGmu1el, BuneodparMeHTsl U CIAMIBI IO
TEeMe ypoKa
Ckener yenoBeka.
Mynsx «Tope yenoBeka»

XapaKTEPHBIMU MTPU3HAKAMU JTAHHOTO
TaKCOHA.
CpaBHUBaTh 4EJIOBEKA U

YeJI0BEKOOOPa3HbIX 00€3bsIH.

YcranaBnuBaTh NIPUYHMHHO-
CJIEICTBEHHBIE CBSI3U MEXIY
OPSIMOXOXJAEHUEM U OCOOCHHOCTSIMU
CKeJIeTa YeJIOBEKaA.

AprymMEHTHPOBATH TE3UC O TOM,
YTO pyKa — 3TO OPTaH U MPOJIYKT
TPYJa, a YeJIOBEK HE TOJIBKO
OMOJIOTHYECKOE, HO U COIIMAIbHOE
CYILIECTBO.

Paznnuarts nepByro U BTOpyro
CUTHAJIBHBIE CUCTEMBI.
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56-57

I'eneTuka yenoBeka
N MCTOJbI €C

OCHOBHBIC MOHATUS T€HETHKH
HaCJICACTBCHHOCTb, UBMCHYNBOCTD, I'CH,

OHpGI[CJ'IfITB Ba)KHEHIIINE TTOHATUS
T'CHCTHUKMU.

U3YYCHHUS XPOMOCOMBI, MyTalliy, TEHOM, T€HOTHII, XapakTepu3oBaTh TEHOM YEJIOBEKA
(dbeHOTHUI, TOMUHUPYIOIINE U PELECCUBHbIE Y IIPAKTHYECKOE 3HAYECHUE €TO
IIPU3HAKHU. pacur(ppoBKH.
['enom denoBeka u ero pacmu@poBKa. [IpoBOIUTH CpaBHUTEIBHBIN
[IpakTHueckoe 3HaAUCHUE U3YUYEHUsI TeHOMA aHaJIM3 METOJIOB U3YUYEHUS TEHETUKU
YeJI0BEeKa. YEJIOBEKA U UX PE3YJIbTATUBHOCTH.
MeTobl U3y4eHHs] TeHETUKHU YEJI0OBEKA:
IreHCaJIOTHUCCKHI, OJIM3HEI[OBBIM,
ATOTCHETUIECCKU.
['enernyeckue (HacaeICTBEHHBIE )
3a00JIeBaHUs YEJIOBEKA.
. TaGmu1el, BuneodparMeHTsl U CIAMIbI O
TEME ypOKa
Mogens monexkynsl JJHK
58 [IpakTrueckas Co3nmait 1umo AHanu3upoBaTh HACIEIOBAHUE
pabota Ne 4 JOMWUHAHTHBIX U PELIECCUBHBIX
IIPU3HAKOB POJUTEIEH,
IPOTrHO3UPOBATh (PEHOTUI peOEHKA,
KOHCTPYHUPOBATh €r0 NOPTPET
59-60 ®du3nka yemoBeKa Ckener ¢ TOUKH 3peHust (U3NIECKOTO TOHITHUS VYcranaBnuBaTh 3aBUCUMOCTD

O pblyare.

KpoBooOpartienue B cBeTe THIpOIMHAMUKU:
IIyJIbC, KPOBSHOE JaBJICHUE.

Hubdysus, kak ocHOBa HOPMHUPOBAHUS
IIEPBUYHOM ¥ BTOPUYHOM MOYM B MOYKAX, &

MEXIy CTPOCHHUEM, BBITIOTHIEMOM
byHKIIMEH U QU3NIECKUMU
3aKOHOMEPHOCTSIMU OPTaHOB U
CHUCTEMa OPTaHOB YEJIOBEKA.
BrIensaTh CTpYKTYpHBIC €TUHUIIBI
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TaK)Ke ra3000MeHa B TKAHAX M JICTKHX.

TepMmoperynsaius ¢ MOMOIIBIO KOXHU ITyTeM
TETJTIONPOBOTHOCTH, KOHBEKITUH, U3JIYUCHUS U
WCITapEHUsI BOJIBI.

DIIEKTpOIMHAMUYECKAs IPUPO/JIa Nepeadn
HEPBHBIX UMYJIbCOB.

Onruyeckas cuctema 3peHHUSL.

AKyCTHYECKas CUCTEMA ClIyXa U
rojiocooOpa3oBaHue.
. Tabnuisl, BUACOPPArMeHThI U CJIAi bl TIO
TEME ypoKa

Monenu riasa, yxa, IOYKH, HEPBHOW CHUCTEMBI
YyeJIOBeKa, KOXKHU.

Ckener JeloBeka.

W3mepeHune mymbca, 1aBICHUS, OCTPOTHI
3peHMS, TEMITEpATypPhI Tella

nouek (HepoH), JIeTkux (aJbBeosia),
HEPBHOW CUCTEMBI (HEUPOH) U Jp.
Ha3zpiBaTh mpuOOpHI, IPUMEHSIEMEBIC
JUTS. I3MEPEHUS BAXKHEUIITHX
napamMeTpoB (QYHKITMOHUPOBAHUS
OpPraHOB U CHCTEM OPTaHOB YEJIOBEKA.
[IpakTHyecku OCyIIeCTBIIATh
U3MEpEHHeE IyJIbCa, TaBJICHNUE,
OCTPOTBI 3pCHHUS, TEMITepaTyphl Tela.

61-62

XUMHUS YEJIOBEKA

XUMHUYECKHI COCTAB TeJa YEJIOBEKA: SJIEMEHTHI
M BEIIECTBA, - UX KJIACCHU(UKAINS U 3HAUCHHE.

Bona, ee pynkuuu. Boanslii 6anaHc B
OpraHU3MeE YeJIOBEKa.

MuHepanbHBIC BEIIECTBA U UX POJIb B
XKU3HEICATSIILHOCTH OpraHN3Ma YeJI0OBEKa.

3aboeBaHus, CBSI3aHHBIC C HEJOCTATKOM HJIH
U30BITKOM HEKOTOPBIX XUMHUYECKUX DJIEMEHTOB B
OpraHu3Me YeJIOBEKa.

J. TaGmuiel, BuneohparMeHTsl U CIANIbI IO
TEME ypOoKa.

JlaBaTh Ka4E€CTBEHHYIO U
KOJIMYECTBEHHYIO XapaKTEPUCTUKY
XUMUYECKUX 3JIEMEHTOB U BEILIECTB,
00pa3yromMx TEJIO YeIOBEKa.
KnaccuduimpoBarb UX U pacKpbIBaTh
UX POJIb B JKU3HEACSITEIBHOCTU
opraHu3Ma yeJoBeKa.

AHanu3upoBaTh NPUYUHBI U
HOCIIEACTBUS U30bITKA WITN
HEJIO0CTaTKa OTJEJIbHBIX XUMHUECKUX
3JIEMEHTOB B OPraHU3MeE YEJIOBEKa.
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63 Buramunsl Hcropust OTKpBITUS BUTAMHUHOB. Onpenenarb BUTAMUHBI, KaK
Burtamunsbl, kak OMOJIOTMYECKU aKTUBHBIC OMOJIOTUYECKH aKTUBHBIE BEIIECTBA.
BEIECTBA. KnaccudumnmpoBaTs BUTAMHUHBI.
bone3Hnu, BeI3BaHHBIE HETOCTATKOM WIIH XapakTepus3oBaTh
U30BITKOM BUTAMUHOB: aBUTAMHHO3BI, BOAOpPAcTBOpUMBIN BUTaMUH C 1
TMIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI. KUPOPACTBOPUMBIN BUTAMMH A, a
CyTouHast nOTpeOHOCTh YEJIOBEKA B TaK)K€ UX aBUTAMUHO3BI.
BUTAaMUHAaX U UX OCHOBHBIE (DYHKIIHH. CobmoaTh npaBuia 0€301MacHOTO
Knaccugukanus BUTaMUHOB. IPUMEHEHUS BUTAMUHOB.
BonopacTBopuMble BUTAMUHBI Ha IIPUMEPE
ButamuHa C. JKupopacTBoprMbIE BUTAMUHBI Ha
IpuMepe BUTAMUHA A.
. Tabnuiel, BUACOPpparMeHThl U CJIANIBI 1O
TEME ypoKa.
Komnekuus BATAMUHHBIX TPENapaToB.
JI.O. 1.M3yuenne HHCTPYKIMHU IO PUMEHEHHIO
anTeYHbIX MPENapaTOB BUTAMUHOB.
Onpenenenne pH pactBopa ButamuHa C.
64 I'opMoHBI HepBHas u rymopanbHas peryJsnuu CpaBHMBaTh HEPBHYIO U

IIPOLIECCOB KU3HEAEATEILHOCTH OPTraHU3Ma.
["opMOHBI, KaK TPOAYKTHI, BEIpabaThIBAEMbIE

JK€JIe3aMU BHYTPEHHEN CEKPELUU.
Knaccudukaiys ropMOHOB 1O Kelle3aM,

KOTOPBIE UX MTPOAYHUHUPYIOT U N0 XUMHUYECKON

TYMOPAJIBHYIO PETYISALMA IPOLECCOB
KU3HEAEATEIIbHOCTA OpraHu3Ma.

KnaccuduiupoBats ropMOHBI 110
KelezaM, KOTOPbIE UX NPOAYLUPYIOT
Y 110 XUMHUYECKOMN MPUPOJIE.
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MIPUPOJIE.

CBolicTBa TOPMOHOB.

WNHcynuH, kKak TOpMOH O€JTKOBOM MPUPOJIBI.

AJnlpeHanuH, Kak TOPMOH aMUHOKHUCIIOTHOM
MIPUPOJIBL.

CrepouiHbIe TOPMOHBI HA TPUMEPE MOJIOBBIX.

['unep- u runoyHKIM Ken€3 BHYTPEHHEN
CEeKpELHnH.
. Tabnuiel, BUACOPPArMeHThI U CJIAi bl IO
TEME ypOKa.

Konnekius MeIUIIMHCKUX TOPMOHAIBHBIX

MpernapaToB.

buypeToBas u KCaHTONPOTEUHOBAS pEaKIUU
JUIs1 TIpenapaTa UHCYJIMHA.

XapakTepu3oBaTh UHCYJIHH,
aJpeHAJINH U CTEPOUIHBIE TOPMOHBI, a
TaKXe pe3yJIbTaT FUIep- u
rUnoyHKIUHN kKeaé3 BHYTPEHHEH
CEKpEeLUH.

65

JlekapcrtBa

KpaTkue cBefeHus 0 3apokKACHUMN U pa3BUTUH
dbapmakoioruu.

Kinaccuduxanust iekapcTBEHHBIX CPEJCTB IO
arperaTHOMY COCTOSTHUIO: KUIKHUE (PACTBOPHI,
HACTOH, OTBAPhl, MUKCTYPbI, SMYJIbCUH,
CYCIIEH3UH U Jp.), TBEPJIbIE
(moponku, TabJETKH, MHUIIFOJIH, KalCyJIbl),
MSTKHE (Ma3H, TMHUMEHTBI, TACThI, CBEYH)

AJKanoOuILl.

BakmuHEL.

XUMHOTEpaneBTHUYECKUE MpenapaThl.
AHTUOHOTHKHU.

Hapkornueckue npenapartsl. Hapkomanus u ee

Paznuuate xumMuoTepanuio u
dbapmakoTepanuro.

[TepconuduimpoBaTh JOCTUKEHUS
JIPEBHEN, HOBOM M HOBEMIIEH
METUITUHBI.

Knaccudguuupoatsb
JIEKapCTBEHHBIE CPEJCTBA.

XapakTepu3oBaTh AJIKAJIOU/IbI,
BaKIIMHbBI, aHTUOUOTHKH.

ApryMeHTUpOBaTh aryoOHbIC
MOCJEACTBUS HAPKOMAHUH.

Coburonath mpaBuiia 6€301MacHOTO
MPUMEHEHUS JICKaPCTBEHHBIX
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HIOCJIEICTBHSI.

OnTuManbpHbIN peXUM IPUMEHEHUS
JIEKapCTBEHHBIX IIPENapaToB.

L. IlopTpeTsl BEIAAIOIIMXCS YUEHBIX, BHECIIUX
3HAYUTEIBHBIN KJIaa B (papMaKoJIOTHIO.
Tabmu1psl, BuseohparMeHThI U CIalIbI IO TEME
ypOKa.

Komnekuuu nexkapcTBeHHBIX (hopm
Pa3IMYHOrO arperaTHOro COCTOSIHUSL.
Konnekuuu nexkapcTBeHHbIX (popm
Pa3IMYHOrO CHEKTPA ACUCTBUS.
JI.O. 2.0npenenenne pH cpeasl pactBopa
acIMpHHa.

CpPCaCTB.

66- 67

310poBkIit 00pa3
KU3HU

duznyeckue 370POBbE U €r0 KPUTEPUH.

[Icuxuyeckoe 310pOBbE U €r0 KPUTEPHUH.

HpaBcTBeHHOE 3710pOBBE U €TO KPUTEPUHU.

Tpu OCHOBHBIE COCTABIIAIOIINE 3I0POBOTO
00paza >KU3HU: PEKUM JHS, TPaBUIIbHOE
nuTaHue, Gu3ndecKkas akTUBHOCTD U 3aHITHE
CTIOPTOM.

®DaxTOpHI, BAUSIONINE HA 3JOPOBHE YETIOBEKA!
OKpy>KaroIas cpesa, mpopuiIaKTHIecKast
BaKI[MHAITUS, CTPECCHI, BPSTHBIC TIPHBBIUKH.

ATKOTONM3M | ero nocneAcTBus. Hapkomanus
U €€ MOCJIEJICTBUSI.
. Tabmu1el, BuneodparMeHTsl U CIANIBI TIO
TEME ypOoKa.

Pazmuuate pusnyeckoe,
IICUXWYECKOE, HPABCTBEHHOE
3I0pOBbE U XapaKTEpU30BaTh.

ApryMeHTHpOBaTh BEIOOP
ONTUMAJIbHBIX (haKTOPOB 37I0POBOTO
00paza >KU3HH.

ApryMEHTHpPOBATh MaryOHbIe
NOCJIEICTBUS TAOAKOKYPEHUS,
AJIKOTOJIM3Ma U HAPKOMaHUU.
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68-69

dusuka Ha CclIyx0e
3JI0POBBS YEITOBEKA

AHTpPOIIOMETPUS: U3MEPEHUE JJIMHBI U MACChI
T€Ja, CIUPOMETPUS U KU3HEHHAA EMKOCTh
JIETKHUX.

TennoBble U3MEPEHUS U TEIIIOTEPATTHSL.

N3mepenne aprepuanbHOro AaBJICHUS.

['unepToHuUs ¥ TUTIOTOHUS.

VY pTpa3ByKoBask JUarHOCTUKA U TEPAIIUSL.

DIIeKTpoTepanus.

Jlazepnas Tepanusi.

MaruuTHbIl pE30HAHC U
peHTreHoguarsoctuka. dmooporpadusi.
Tomorpadus

. Tabnuiiel, BUACOPPArMEHTHI M CJIAMIBI IO
TEME YPOKa.

Pocromerp, MenumHCKHE BECHI, CIIMPOMETD,
PTYTHBIU U 3JIEKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI Pa3IMYHBIX BUJIOB, JJa3€pHAs YKa3Ka.

VYcraHaBnMBaTh 3aBUCUMOCTD
MEXAY MPUHITUIIOM JIeHCTBHUS
bu3uIecKuX MpuOOPOB s
AHTPOIIOMETPHUH, TUATHOCTUKH U
TEepamnuu U 00JIACTSIMH PUMCHECHHUSI
B BJICOJIOTHH M ME/IUIIMHE.

[IpuMeHATh HEKOTOPBIC TPHUOOPHI
JUTSI OTACTBHBIX aHTPOMTOMETPHUIECKIX
U3MEPEHUN.

CoOmnronath TEXHUKY O€30M1aCHOCTH
npu pabote ¢ npudopamu,
coJiepKalluMH PTYTh, paOOTAIOIIMU
10J1 HAIIPSIKEHUEM WIIH C
UCIIOJIb30BAaHUEM PA3JIMYHBIX BUJIOB
U3ITyYCHUS.

70

[IpakTnueckas
pabota Ne 5

OneHka NHIUBUAYAJIBHOTO YPOBHS 310POBbs

OueHnBaTh HHANBUILYATBHBIN
YPOBEHB 310POBbSI B YCIIOBHBIX
eAMHUIAX, (PUKCUPOBATh UX U
CPaBHMBATH C ITAJJOHOM.

AHaIU3UPOBATH PE3YJIbTATHI
COCTOSIHUSI COOCTBEHHOTO 3/I0pPOBbS U
IIPUYUHBI €70 OTKJIOHEHHUS OT HOPMBI.

[Ipennarate nyTH JOCTHKEHUSA

YKEJIaeMOI0 pe3yJIbTara.

108




71

[IpakTnueckas
pabora Ne 6

OHGHK& OMOJOTUYECKOr0 BO3pacTa

OueHnBaTh UHIMBUTYAIbHBIN
OMOJIOTUYECKHI BO3PACT B
COOTBETCTBUHM C MPEIOKEHHOM
METOIUKOMU.

ConocTaBisTh pe3yJIbTaThl
COOTBETCTBUSI COOCTBEHHOTO
OMOJIOTMYECKOT0 BO3pacTa ¢
KaJICHIapHBIM BO3PacTOM.

PaccunthIBaTh MHICKC CTapeHUS U
aHAJIM3UPOBATH €TO 3HAUCHUE.

Omnpenensate pakTopsl 0Opaza
YKU3HU, BIUAIONINE HA
OMOJIOTUYECKUI BO3PACT.

72

[IpakTrueckas
pabora Ne 7

OnpeneneHrue CyTOYHOrO pallioHa MUTAHUS

PaccuuteiBaTh CyTOYHBIN PAllMOH
MUTAHUS 32 OJUH (BUEpAITHUI) JICHb,
VCTIOJIb3YSl COOTBETCTBYIOIINE
TaOJIUIBI XUMUYECKOT'0 COCTaBa 1
KQJIOPUMHOCTHU MPOIYKTOB MATAHUSA.

CpaBHHMBATH JaHHBIE PACUETHOTO
CYTOYHOTO MUIIEBOTO PallOHA C
HOPMAaTUBOM, JIeJIaTh BBIBOJI 00 UX
COOTBETCTBHH.

[Ipennarate ONTHMAJIBHBIA COCTaB
CYTOYHOT'O MUIIEBOTO pallMOHA Ha
y4eOHBII IEHb B COOTBETCTBUH U
HOPMATHBOM.
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73 1 [ToBTOpEHUE 1 dusuka, XuMHUA U OMOJIOTHS YEI0BEKA. O00011aTE OCHOBHEIE CBEACHUS I10
o0oO011eHue 1o reme: | buorornuecku akTUBHbBIE BEIIECTBA. po0JIeMaTUKE TEMBI, BBIICIATH U
«Yenosek u ero 310pOBBIif 00pa3 KU3HU. XapaKTepU30BaTh BAXKHEUIIINE
3JI0pOBBE» HOHATHUSA, 3aKOHBI U TEOPUU TEMBI.
[TpuMeHsTh UX 715 perieHHs
KOHKPETHBIX 3aJaHUM.
74 1 KontposnbHas padota | UenoBek u ero 310poBbe [IpoBoauTh pedrexcuro
No 4 COOCTBEHHEBIX JTOCTHIKECHHUH.
AHanuM3upoBaTh Pe3yJbTaThl
KOHTPOJIbHOM paOOThI U BHICTPAUBATH
IIyTH JTOCTHXKEHUS JKEJIAeMOT0
YPOBHsI YCIIEIIHOCTH.
24
CoBpeMeHHOE eCTECTBO3HAHHE HA CJYK0e YyeIOBeKa
75-76 2 DJIleMEHTapHBI JIA [ToHsiTHE O PU3KKE BHICOKHX IHEPTUU. Onpenensate npeaMeT U3y4eHUs

3JIEMEHTApHBIE
qacTULEI?

JInHEeVHbBI YyCKOPUTEIb 3JIEMEHTAPHBIX
YaCTHII, aAPOHHBIN KOJIAIEp.
JlemeHne aTOMHOrO s/1pa: IPOTOHBI,
HEUTPOHBL.
@yHIaMEHTaIIbHbIEC YACTULIBI: JIENTOHBI U
KBapKH.
dotounl. bo30oHBI. AHTHYACTHUIIEI.
. TaGmu1iel, BumeoGparMeHTsl U CIANIBI TIO
TEeME ypOKa.
[Toprper [Ix. Uensuxa.

(bM3HUKU BBICOKUX SHEPIH.
Knaccuduimponatsb
dbyHIaMEeHTAIbHBIE DJIEMEHTapHbIE
YaCTHUILIbl U UX B3aUMOJCHCTBHSI.
YcraHnaBnuBaTh aHAJIOTUIO MEXKTY
YaCTULIAMU U aHTUYACTULIAMM.
[Iporuo3upoBarts ganbHEUIINE
NyTH HWCCIEA0BaHUS MAaTEPHH.
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77-18 Bonbuioit anponHslii | MOHTaX U ycTaHOBKA OOJIBIIOTO aPOHHOIO OnuceIBaTh yCTPONUCTBO U IPUHIIAIL
KOJUTaiep KOJutaiepa. paboThl OOJIBIIOTO aJPOHHOTO
[IpuHIMIT 1EUCTBUS KOJUTaaepa. KOoJuTamepa.
IIpoucxoxnenne maccsl. bo3on Xurrca. AprymeHTHpoBaTh 0€3011aCHOCTD
[Ipoucxoxaenue Beenennoit. €ro paboOThI JJIs1 OKPYKAIOIIETO
AHTUMMUD. MHpA.
. Tabnuupl, BuAEOpparMeHThl U CAaiiabl Mo KonkpernsupoBaTe HaydHbIE
TEME YPOKa. 3a/1a4M, KOTOPBIE PEIIAKOTCA C
[Toptpetsr: 11. Xurrca, JI.M. Jlenepmana. MOMOILBIO OOJBIIOTO aJPOHHOTO
KOJUIaiiepa.
79-80 AtomHas sHepretrka | [lomyyeHue JIeKTpHUYECKOro TOKA € TOMOIIBIO OnuceiBaTh NPUHLHUI PAOOTHI

3JIEKTPOreHepaTopa.
TpaaunuonHas sHepreTuka (ruapo-, TEIIo-
Y QTOMHBIE AJIEKTPOCTAHIIUN) U HETPATULIMOHHAS
SHEPreTHUKA.
OCHOBHBIE MOHATHSI AaTOMHOW SHEPTETUKH.
PannoaktuBHOCTB. SnepHbIe peakuuu.
ATOMHas CTaHLIUS ¥ TIPUHITUIT €€ PaOOTHI.
ADC Ha OBICTPBIX HEUTPOHAX
PaanounsotonHeie TEPMOITEKTPUUECKUE
rerepatopsl (PUTEI M), npuHLMIT UX JEHCTBUS.
O06stacTu MPUMEHEHUSI ATOMHOM YHEPTETHUKHU.
ITepcriekTUBBI MCTIOJIB30BAHUS ATOMHOMN
SHEPreTUKH MOCJIE KPYITHENIINX aBapuu Ha

ADC.

AJIEKTPOreHepaTopa Ha OCHOBE
HOHATUN 00 AJIEKTPUUECKOM TOKE U
AJIEKTPOMAarHUTHON UHIYKIIMH.
Knaccudunmposatsb
ANEKTPOCTAHLIUU B 3aBUCUMOCTH OT
MCTOYHHKA SHEPTUU.
[lepconnduumpoBaTh UICTOPHUIO
CTAaHOBJICHHS] aTOMHOM YHEPTETUKH.
XapakTepu3oBaTh IPUHLIHAIL
paboter ADC.
AprymMeHTHpoBaTh HEOOXOIUMOCTh
UCIIOJIb30BAHUS U PA3BUTHS aTOMHOM
SHEPIeTHUKHU.
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M. Tabnuiel, BuacohparMeHThl ¥ CIAIBI 110
TEME YpOKa.

[Toptpetsi: M. @apaneii, A.A. bekkepenb, M.
Cxknanosckas-Kropu, JI. Meiitaep, O. ['ann

81 [IpakTueckas N3ydenue sABICHNS JIEKTPOMAarHuTHON CobupaTh dMEKTPUUECKYIO LEIb.
pabota Ne 8 WHIYKITAN UccnenoBath siBIeHUE
AIIEKTPOMATrHUTHON WHTYKITHH.
[Tony4dats MHAYKIMOHHBIN TOK.
JlenaTh BBIBOJBI HA OCHOBE
HKCIIEPUMEHTA.
82-83 [IponoBonbcTBenHast | ['eorpadus rosoaa u €ro NPUYUHAGIL. AHanu3upoBath reorpaduio royioja.
npobiema u myty ee | OCHOBHBIC HAIIPaBJICHUS B PEIICHUU XapakTepu3oBaTh COBPEMEHHbBIE
pelieHus [1po/10BONBCTBEHHOM MPOOIEMBI: HaIpaBJICHUS PEIICHUS
- HCTIOJIb30BAHUE XUMUYECKUX BEIIECTB IPOJIOBOJILCTBEHHOM TMPOOJIEMBI.
(ynoOpeHusi, perysaTopsl poctpa, hepoMOHBI,
TIECTHUITUIBI, PETICITICHTHI);
- CO3JIaHNE NCKYCCTBEHHBIX TPOAYKTOB MMUTAHMUS;
- METObI CO3/ITaHUS BEICOKOTIPON3BOIUTEIHLHBIX
COPTOB PACTCHHU ¥ IMTOPO/T ’KUBOTHBIX.
. Tabnuisl, BugeopparMeHThl U CIAabI 10
TEME ypoKa.
84-86 buorexHonorus [TonsiTHEe OMOTEXHOJIOTHH, KaK XapakTepu3oBaTh TAKUE

POU3BOIUTENLHOMN CHIIBI OOIIECTBA,

UCIIOJIb3YIOIIEH JKUBbIE OPTaHU3MbI U

OMOJIOrMYECKHE TPOLIECCH] B IPOU3BOJICTBE.
Tpu sTana craHOBIEHUS U pa3BUTHUS

HaIpaBJICHUS HAyYHO-TEXHUUECKOTO
nporpecca, Kak: OMOTEeXHOJIOT U,
TeHHas, KJICTOYHAs U OMOJIOTHYECKasI
WHKCHEPHH.
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OUTEXHOJIOTUHU. paHHssI, HOBas U HOBEUIIIasl.
I'ennas uHxeHepus.
['ennoMouUIIMPOBaHHBIE OPTaHU3MBI U

TPACHCT€HHBIC MPOYKTHI.

Knerounas nnxenepus. Kiionnposanue.

OMOpHOHAIBHBIC ¥ CTBOJIOBBIE KJICTKHU.
buonornyeckas nHxkeHepus, Kak METO

HCTIOJIb30BAaHUS MUKPOOPTAaHU3MOB B Kau€CTBE

OMOPEAKTOPOB JJIs MOTYUYCHUS TPOMBIILIICHHON

npoaykiuu. OCHOBHBIE HIIPABJICHUS

HCTIOJIb30BaHUs (PEPMEHTATUBHBIX MTPOIIECCOB.

NmMmoOunmn3oBanHbIe (PePMEHTHI.

M. Tabnuiel, BUuACOGpParMeHThI M CJIAMIBI 10

TeME ypoKa.

ApPryMEHTHpPOBATH CBOIO TOUKY
3pEHUs Ha UCTIOIb30BaHUE
TPaHCT€HHOW MPOIYKIIUU B MUTAHUH,
IPUMEHEHUE CTBOJIOBBIX KJIETOK B
MEIULIUHE.

87

HaunorexHomoruu

[ToHsiTHE 0 HAHOTEXHOJIOTHH, KaK
yIPaBISIEMOM CHHTE3€ MOJIEKYIISIPHBIX
CTPYKTYP.

JlBa 1moixo/1a B HAHOTEXHOJIOTUU: «CBEPXY
BHU3» U «CHU3Y BBEPX).

MonekyspHbIi CHHTE3 U caMocOO0pKa.

Hanockomuueckoe BbIpaminBanue KPUCTAIIOB
U TOJUMEPU3UIUS. YTIepOIHbIE HAHOTPYOKH.

Onpenenars HaHOTEXHOJIOTHIO,
KaK MHTETPUPOBAHHOE HaIlpaBJCHUE
B COBPEMEHHOM HayKe U
IPOU3BOJICTBE.

CpaBHUMBATH ABA MOXO0/A,
UCIIOJIb3yEMbIX B HAHOTEXHOJIOTHSIX.

XapakTepu3oBaTh OTJICIbHbBIC
METO/Ibl HAHOTEXHOJIOTH.

Bri6upats TemMy a1 cooOIIeHus B
COOTBETCTBUH CO CBOMMH
IPEANOYTEHUSIMU, UCIIOJIb30BATh
pa3anyHble HICTOYHUKH HH(OpMaLUU
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HJsL €€ PACKPBITUA, TOTOBUTD
BBICTYIIZICHUC U IIPC3CHTALIHNH.

88-89 ["opu30HTHI Hcnonp30BaHre HAHOTEXHOJIOTHH B CoBepIleHCTBOBATh TNYHYIO
MIPUMCHCHUS Pa3IMYHBIX 00J1aCTSIX HAYKH M TEXHHUKH: UH(POPMAITMOHHO-KOMMYHHUKATHBHYIO
HAHOTEXHOJIOTHI SHEPTETUKE, SJICKTPOHUKE, MEIUITMHE, aBUAIIMN | KOMIIETEHTHOCTH B IMPOIIECCE
(yuenmdeckas 1 KOCMOHABTHKE, CEJILCKOM XO03SHCTBE, BBICTYIUICHHUS, TUCKYCCHUH IO HTOTaM
KOH(pepeHITHs) 9KOJIOTHH, ONTHKE. 3TOr0 BBICTYILUICHHUS.
OOBEKTHUBHO OLICHUBATH CBOIO
NEeATEIIBHOCTh B IIPOIIecce
pedaexcun.
90-91 CuHepreTuka [ToHsATHE O CHHEPTETHKE U €€ OCHOBHBIX XapaKTepru30BaTh CHHEPIEeTUKY, KaK
ITOJIX0JIaX. HayKYy.
92- 93 dusuka u ObIT HarpeBatenbHbie 1 OCBETUTEIBHBIE TPUOOPHI. XapaxkTepu3oBaTh

PaSHOBI/II[HOCTI/I JJaMII. HaKaJINBaHW:I,

TaJIOTCHHBIC, JTIOMHUHCCIHCHTHBIC, CBCTOIUOJIHBIC.

MuxkpoBonHoBas nieub (CBU-neus) u
PUHITUI €€ paOoTHhI.

KuIKOKpHCTAIUIMYECKUE IKPaHbl U JUCIUIEH,
UX YCTPOMCTBO.

DJIEKTPOHHBIN TEPMOMETP.

JomartiiHue poOOTHI.

Panuonepenatynku u paguonprueMHUKH.
[IpuHIIMIIMATBEHOE YCTPOMCTBO TEIEBU30pa U
TEJIEBUICHUS.

CryTHUKOBasi U1 COTOBas CBSI3b.

. TaGnuubl, BuaeoparMeHThl U CIaiibl 1o

€CTECTBEHHOHAYUYHbIE 3aKOHbBI U
3aKOHOMEPHOCTH, ITOJI0KEHHBIE B
OCHOBY JICVCTBHS PA3JIMYHBIX
OBITOBBIX AIEKTPUUSCKUX MPUOOPOB
Y TIPUHIIUIIBI UX paOOTHI.

[Iporao3upoBatb OCHOBHBIE
HaIIPaBJICHUS Pa3BUTHS JOMAITHEN
POOOTOTEXHUKH, TENEBUICHNUS,
CIIyTHUKOBOU U COTOBOM CBSI3U.

AprymMeHTHpOBaTh HEOOXOAUMOCTh
UCIOJIb30BAHUS B OBITY
sHeprocOeperammx OBITOBBIX
npuOOpOB.
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TEME ypoKa Cobiro1aTe Mepbl 0€3011aCHOCTH
IIPU UCIIOJIb30BAHNUU OBITOBBIX
ANEKTPUYECKUX TPUOOPOB.
94-95 XuMus u ObIT Motomue " YUCTALINE CpelcTBa. XapakTepu3oBaTh
[ToBepxHocTHO - akTuBHBIC BemecTBa (ITAB). | ecTrecTBeHHOHAYYHBIC 3aKOHBI U
OTtbenuBaTenn: XUMHUECKHUE U OTITUYECKUE. 3aKOHOMEPHOCTH, MTOJIO)KEHHBIC B
Wucextuumasl - cpenctBa ansi OOpbObI € | OCHOBY JACHCTBHS pa3TUYHBIX
HACEKOMBIMHU. MOIOIINX ¥ YUCTSIINUX CPEICTB,
XUMUYECKUE CPEACTBA TUTHEHBI U WHCEKTHUINI0B, XUMUYECKUX CPE/ICTB
KOCMETHKH. TUTUEHBI U KOCMETHKH.
[TumeBble 10OaBKU, UX MapKUPOBKA. AHanu3upoBaTh ITUKETKU
Pa3IMYHBIX NUIIEBBIX IPOYKTOB HA
npeaMeT UxX 0e30MacHOro U
JO3UPOBAHHOTO HCIIOJIb30BAHHUS.
AprymMeHTHpOBaTh CBOM BBIOOD MpHU
VICTIOJIb30BaHUNU TOM WJIM UHOMN
XUMHYECKON MPOAYKIINHU B OBITY.
96-97 EctectBO3HaHME 1 30710TO€ CeYEHHE U ero UCTIOIb30BaHUE B XapakTepu30BaTh MPaBUIIO

HCKYCCTBO

MPOU3BEICHUSX aPXUTEKTYPhI, ) KUBOIHCH,
ckyJbnTypsl. [locienoBarenbHOCTh
®duboHayuM, €€ MPUMEHEHNE B HCKYCCTBE.

PacrmipocTpaneHHOCTH npaBuiia 30J10TOT0
CEYCeHHS U moclieoBaTeibHOCTH PUOOHAYYH B
YKHUBOU TIPUPOJIE.

buonunka n apxurekrypa.

B3auMonpoHHKHOBEHHE €CTECTBO3HAHUS U
VICKYCCTBa.

30JI0TOT'O CCUCHHUS U
rnocyienoBareibHOCT, PrOOHAYYH U
OTUCHIBATh UX MPOSIBJICHUS B ’KUBOU
pUpoJIE.

VY craHaBiIuBaTh B3aMMOCBSI3b
OMOHUKHU M apXUTEKTYPHI.

OnennBaTh B3aUMOCBSI3b
€CTECTBEHHBIX HAYK U UCKYCCTBA U €€
POJIb IS UX Pa3BUTHAL.
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M. Tabmuirel, BUAcopparMeHThl M CJIAMIBI 110
TEME ypoKa.
JI.O. 1. Izmepenue napaMeTpoB KUCTH PYKHU

98

[IpakTnueckas
paborta Ne 9

N3y4yenune 30710TOTO CEYCHUS Ha Pa3IMIHBIX
o0BeKTax

BpINONHATH «30J10TOE CEYEHUE
OTPE3KA, YEPTUTH «30J0TON»
TPEYTOJIBHUK U IPSIMOYTOJBHUK.

AHaIM3UPOBATH MPOU3BEICHUS
HCKYCCTBA Ha MPEIMET COOTBETCTBUS
«30JI0TOMY CEUEHHUIO» U MPABUITY
TpETEN.

BricTpanBaTh KOMITO3HUIINIO
dboTorpaduu Wi pucyHka ¢ yueTom
IIpaBuiia TPETEH.

Pe3epBHOE Bpems

Hroro

102
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