COI'TACOBAHO YTBEP/KJIEHA

HA NMeJaroru4eckoM coBeTe npuxazom Ne 162 ot 31.08.2020
MBOY «Cpennsis MBOY «Cpennsis
o01eodpazoBareibHAs o01meodpazoBaTebHAsI

mkosa Nel(» mKosa Nel(»

npotokoJ Ne 1 ot 31.08.2020

PABOYAS ITPOI'PAMMA
no yueoOnomy npeamerty «EcrectBo3Hanue)
10 — 11 kJaccel.

ABTop nporpammsl — ['abpuensia O.C. Paboune nporpammsl. EcrectBo3nanue. 10-11
KJ1acchl: yueOHo-meToandeckoe mocodue / O.C.I'abpuensn, C.A.CnaakoB. — 2-¢ u3.,
crepeotutt. — M.: llpoda, 2014

Yuurens — Hosukosa lOnust AunpeeBna, yaurens 6uosiorun u reorpaduu; [lepmsikoBa
BanentuHa AHaTONIbEBHA — YUUTEIb XUMHUH

I'ox cocraBiaenus — 2020



Ili1anupyemble pe3y/ibTaThl 0CBOCHUSA y4eOHOro npeamera «EcrecTBo3HaHMe».

JIMYHOCTHBIMHU pe3y/ibTaTaMH 00y4YeHHsI eCTECTBO3HAHUIO SIBJISIIOTCH:
1) B IIEHHOCTHO-OPHEHTAIIMOHHON c(depe — BOCIUTAaHME 4YYBCTBA TOPJOCTH 3a POCCUHCKHE
€CTECTBEHHbIE HAYKH;
2) B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JanbHEHmIeil o0pa3oBaTeNbHON |
po¢eCCHOHATILHON TPAeKTOPUH;
3) B ITI03HABATEJIbHOW (KOTHUTHWBHOW, HWHTEUIEKTYalbHOH) chepe — YyMEHHE YINpaBlATh CBOEH
[I03HABATEIBHOMN JEATEIBHOCTBIO.

MeTanpeaMeTHBIMH pe3yJibTATAMU 0CBOEHUS MPOrPAMMBI 110 €CTECTBO3HAHMIO ABJIAIOTCS !
1) OBJIQ/ICHUE YMEHMSIMM M HaBbIKAMU pAa3JIMYHbIX BUJOB I103HABATEIbHOH J1€ATEIBHOCTH,
MPUMEHEHHS] OCHOBHBIX METO/IOB MO3HAHUA (CUCTEMHO-UH(POPMAIIMOHHBIN aHaIn3, MOJACITUPOBAHHE) IS
M3YYEHUS pa3IMYHbIX CTOPOH OKPYIKAIOIIEro €CTECTBEHHOI0 MUPA;
2) OBJIA/ICHUE OCHOBHBIMH MHTEIICKTYAIBHBIMU ONEpalisiMU: (POPMYIHMPOBAHNE TUIIOTE3, aHAIIU3 U
CHHTE3, CpaBHEHHE, 0000IeHNe, CUCTeMaTH3allls, BbIABICHUE IPUYMHHO-CIIEICTBEHHBIX CBS3€H, MOMCK
aHaJIOTOB;

3) dbopMupOBaHHE yMEHHI T€HEpUpPOBATh MJIEM U OINPEAENATh CPElCTBA, HEOOXOIUMBIE U HX
peanuzanuy;
4) dbopMUpOBaHUE YMEHUI ONPEAEIATh LENU U 3aJauu JAEITeIbHOCTH, a TaKKe BBIOMpATh Cpe/IcTBa

peanu3ayy dTHX IeJIe U TPUMEHSTh Ha MpakTHKe; (OPMHUPOBAHNE YMEHHH MCIOIB30BATh Pa3IMUHBIC
WUCTOYHUKU JJisl TONYYEHHUS ECTECTBEHHO-HAy4yHOUW HH(POpPMAIMM W TOHUMaHHS 3aBUCHUMOCTH OT
coJiep>kaHus U GOPMBI MPeICTaBICHHONW HH(OPMAIIUH | IeJIeH anpecara.

IIpenMeTHBIMHU pe3yJIbTATAMH H3YYE€HHS €CTECTBO3HAHMS:

Boinycknuk na 6azo8om ypoene Hayuumcs:
- ACMOHCTPHUPOBATH HA IIPUMEPAX POJIb CCTCCTBO3HAHUSA B Pa3BUTUHU JeJI0BEYECKOU OUBUIIN3allUN,
- BBIJICJIATh IEPCOHAIBHBIN BKJIA/I BEJIMKMX YYCHBIX B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HAYK;
- 'paMOTHO NMPHUMCEHATH CCTCCTBCHHO-HAYYHYIO TCPMUHOJIOTHUIO ITPHU OIIMCAHUU SIBJICHUU OKpPYyKarouero
MUDA;
- 000CHOBaHHO IMPUMCHATH HpI/I60pr A1 U3MEPCHUA U Ha6JIIOI[eHI/I$I, HCIIOJIB3Ys OIMCAaHHUEC WJIN
MPEUIOKEHHBIN aJITOPUTM SKCIIEPUMEHTA C IIEJIbI0 TIOTY4YCHUS 3HAHUN 00 00bEKTE H3YUCHHUS;
- BBIABJIATH XapaKTep SIBICHUNA B OKPYXKAMOIIEH cpejie, MOHMMATh CMBICT HAOJFOaeMbIX TPOIECCOB,
OCHOBBIBASICh Ha €CTECTBEHHO-HAYYHOM 3HAHUH;
- WCIONB30BaTh Ui ONHUCAHWS XapaKTepa MPOTEKAHHWS TPOIECCOB (U3HUSCKUE BEIUYUHBI H
JIEMOHCTPHUPOBATH B3aUMOCBSI3b MEXKIYy HUMU;
- OCYIIECTBIISATh MOJCIUPOBAHWE TMPOTCKAHWSI HAOIIOAEMBIX TIPOIECCOB C YYETOM T'PAHHMII
MPUMEHUMOCTH HCTIOIb3YEMbIX MOJIENIEH;
- KpUTHUYECKM OILIEHMBAaTh, HWHTEPIPETHPOBaThL M 00CYXkJaTh HH(MOPMALMIO, COJAEPXKALIYIOCS B
coobmenusix CMU, pecypcax MHTEepHETa, HAYYHO-MOMYJISPHBIX CTaThsIX C TOYKH 3PEHHS €CTECTBEHHO-
Hay‘-IHOI\/’I KOPPCKTHOCTH,; ACJIaTh BBIBOALI HA OCHOBEC JIMTCPATYPHBIX JaAHHBIX;
- IPUHUMATh ApPTYMEHTUPOBAHHBIEC PEIlICHUs B OTHOUICHHH NMPUMEHEHHsI pa3HOOOPAa3HBIX TEXHOJIOTUH B
po¢eCCUOHAIBHON JEATETLHOCTH U B OBITY;
- U3BJIEKATh U3 OMMCAHUS MAIWH, MPUOOPOB U TEXHUYECKUX YCTPOHUCTB HEOOXOAUMBIE XapaKTePUCTUKU
AJIL KOPPEKTHOT'O UX MCIIOJIb30BAHU,
- O0BSCHATDH MPHUHIIMIIBI, TOJIOKEHHBIE B OCHOBY pab0ThI MPHOOPOB;
- OpraHu3oBbIBaTb CBOIO JCATCIBHOCTH C Y4YE€TOM IIPHUHIOHUIIOB yCTOI)IILIPIBOFO PasBUTHUA CUCTEMBI
«IPUPOa—O00IIECTBO—UYEIOBEK» (OCHOBBIBAsACh HA 3HAHUAX O Mpolleccax MepeHoca M TpaHchopmamu
BELIECTB U SHEPTUN B 3KOCUCTEME, PA3BUTUU U (PYHKIIMOHUPOBAHUU OHOChEPDI; O CTPYKTYpE MOIMYIISILIUU
M BHJA, aJanTalusix OpPraHu3MOB K cpeae oOOWTaHUs, CBOWCTBAX OKOJOTHMYECKUX (HAKTOPOB;
PYKOBOJCTBYSICb TPHUHLUIIAMHU pecypcocOepekeHus: U 0e30MacHOro MpPUMEHEHHs MaTepHualioB U
TEXHOJIOTH; cOXpaHsis OMOJIOruYecKoe pasHooOpasue);
- 000CHOBBIBATH MPAKTUYCCKOC HCIIOJIb30BAHUEC BCIICCTB U UX peaKHI/Iﬁ B IMPOMBIINIJICHHOCTH U B 6I)ITy;
OOBSICHSITH POJIb OMPEIEIIEHHBIX KJIACCOB BEIIECTB B 3aTPS3HEHUN OKPYKAIOIIEH CPEIbI;
- HeﬁCTBOBaTB B paMKax IMpaBUJI TCXHHUKHU 0€30IIaCHOCTH M B COOTBETCTBHUH C HUHCTPYKOHUAMHU 110
MPUMEHEHHUIO JIEKAPCTB, CPEICTB OBITOBOW XUMHH, OBITOBBIX DSJIEKTPUUECKUX MPUOOPOB, CIIOKHBIX
MCXaHU3MOB, ITOHUMas €CTCCTBCHHO-HAYYHBIC OCHOBBI CO3/IaHUSA Hpe)IHPICElHI/IfI;



- (opMupoBaTh COOCTBEHHYIO CTPATETHIO 3J0POBhECOEpPEraromero (PaBHOBECHOTO) MUTAHUS C yYETOM
OMOJIOTMYECKON I1eIeCOO00Pa3HOCTH, POJU BEIIECTB B MHTAHUM U JKU3HEIEATEIBHOCTH IKUBBIX
OpTaHU3MOB;
- OOBSICHSITh MEXaHU3M BIUSHHUS HA KMBBIE OPTaHW3MbI JEKTPOMATHUTHBIX BOJH M PaJAHMOAKTHBHOTO
W3IYYCHUS, a TaKXKe JCHCTBUS alKOTOJIS, HUKOTHHA, HAPKOTHUYECKUX, MYTareHHbBIX, TEPATOTCHHBIX
BEIIECTB HA 3/I0POBbE OPraHNU3Ma U 3apOJIBIIIIEBOE PA3BUTHE;
- BBIOMpaTh CTPATETHIO TOBEACHUS B OBITOBBIX W YPE3BBIUANHBIX CUTYaIUsX, OCHOBBIBAsCh Ha
MMOHMMAHWH BIUSHUS Ha OPTraHU3M YelIOBeKa (PU3NUYECKUX, XUMUIECKUX U OMOJIOTHYECKUX (aKTOPOB;
- OCO3HAHHO JICHCTBOBATh B CUTYAIlMH BHIOOpA MPOAYKTA MM yCIYTH, TPUMEHSISI €CTECTBEHHO-HAYYHbIC
KOMITCTCHITHH.

BoinycknHuk na 6a3080m ypoene noayuum 03mMOHCHOCHb HAYUUMbCA:
- BBIMIOJIHATH CaMOCTOSITEIbHBIC IKCIEPUMEHTHI, PACKPHIBAIOIINE MOHMMAHUE OCHOBHBIX €CTECTBEHHO-
HAYYHBIX TIOHATHH W 3aKOHOB, COOJIO/as TpaBwia Oe30macHOi paboThI, MPEICTABIATH IONYyYCHHBIC
pe3yabTaThl B TAONUYHOM, rpaduyeckoil WM TEKCTOBOM (opMe; IenaTh BBIBOIBI HA OCHOBE MOJTYYEHHBIX
U JINTEPATYPHBIX JaHHBIX;
- OCYIIECTBIATh CAMOCTOSITENIbHBIA Y4EOHBIM MPOEKT MM HCCIEI0BAaHHE B OOJIACTH E€CTECTBO3HAHUS,
BKJIIOYAIOIIUI ONpe/eNieHHe TEMbl, IOCTAHOBKY ILIEIM W 3aJay, BBIIBIDKCHHE THIIOTE3bl U IyTCH ee
HKCHEPUMEHTAIBHON NPOBEPKU, IPOBEACHUE OSKCICPUMEHTA, aHAINW3 €ro pe3yslbTaTOB C YYETOM
MOTPENIHOCTH U3MEpeHusi, (JOpMYJIUPOBAaHKHE BBIBOJOB M IPEICTABICHUE TOTOBOTO MH(OPMAIIMOHHOTO
MIPOJIYKTa;
- 00CYXXJaTh CYIIECTBYIOINIUE JIOKAIbHBIC U PETHOHAIBHBIC TPOOJIEMBI (IKOJIOTHYECKHE, YHEPTeTUIECKHUE,
CBIPHEBBIE U T.11.);
- 000OCHOBBIBaTh B JTUCKYCCUU BO3MOJKHBIC IyTH MX PEIICHHS, OCHOBBIBAsICh HA €CTECTBCHHO-HAYYHBIX
3HAHUSX;
- HAXOJUTh B3aMMOCBSI3U MEXIY CTPYKTYpoW ¥ (YHKIMEW, NMPUYUHONW M CIICACTBUEM, TCOpPHEU WU
dakTaMy TpH aHAJIM3E MPOOJIEMHBIX CUTyalluid W OOOCHOBAaHHMHM MPHHUMAEMBIX PEHICHHH Ha OCHOBE
€CTECTBCHHO-HAYUHBIX 3HAHUH; TIOKA3bIBATh B3aMMOCBSI3b MEX/y 00JIACTSIMU €CTECTBEHHBIX HAYK.

Conep:xanue yueOHoro npeamera «EcrectBosHanue».

10 kaace.
I. BBenenmue (4 4)
BBenenne B ecTrecTBO3HAHHE. [Ipupona-cpena oOuTaHUs M HCTOYHUK JKU3HM YEJIOBEKa.
B3anMooTHoOILIEHHS 4YeloBeKa M MPUPOIbI, WX JuanekTtuka. [Ipupoma — HCTOYHHMK TBOPYECKOIO

BJIOXHOBEHMUS JICATEINICH HCKYCCTBA.
EcrecTBO3HaHHME — €QMHCTBO Hayk O mpupone. Marepus u (opMsl ee cyuiecTBoBaHMA. J[manexTuka
ecrecTBO3HaHUsA. OCHOBHBIE 3Tambl €ro pa3Butus. [IoHATHE O ecTeCTBO3HAHUM, KaK CHCTEME Hay4HbIX
3HaHUH O NPUPOJIE.
HemoHcTpauuu. BugeodparmMeHTs! (Mos cenbCKOX039HCTBEHHBIX YIOAUi, Kapbepbl Ul JOOBIYN YIS U
pyIbl, MeTalIypruueckue KOMOWHAThI, Ta3o- M HedrempoBoasl, ¢uotwiuu, [DC, TOL u ADC,
MOCJICACTBUS 3€MJICTPACEHUN U IIyHAaMH, MCUE3HYBIIWE BUJIbl PACTEHUI U XUBOTHBIX); PEHPOAYKIIHH
KapTUH BEIMKHUX XYAOKHHUKOB C TMeh3akaMu M Ipyrumu oobektamu mpuponbl (Ilumkuna, JleBurtana,
AiiBazoBckoro, lOona wu Jp.); My3blKajnbHblE (PparMeHThbl, IOCBALICHHBIE SBJICHUSAM IPUPOJIBI
(HatikoBckuii, Cen-Canc, betxoBeH u nip.).
[TopTpeTbl yueHbIX-ecTeCTBOMCHbITATENEH, BUACO(YPArMEHTHl 110 UCTOPUHM BO3SHUKHOBEHMSI M Pa3BUTHS
(bu3MKN, XUMHUH U OUOJIOTHH

II. EcrecTBO3HAHUE U MeTObI NO3HAHUS Mupa (17 4)
B3aumocBs3b MexKAy HAYKOM U TeXHOJIOTUSAMH
Uctopus nzyuenus npupojisl. [Iporpecc B ecTeCTBEHHBIX HayKaxX M €ro BKJIAJ B pa3BUTHE [IUBUIIM3ALINH.
Metoapl Hay4HOTO TO3HAHMS M MX COCTaBISIONIME: HAOMIOJACHHE, HW3MEpEHHe, OSKCIEPUMEHT,
MOJIETIMPOBaHUE, TUIOTE3a, BBIBOJ, MOCTpoeHHE Teoprur. DopMbl MO3HAHUS: HAYYHOE M HEHayuyHoe. /[Ba
YPOBHSI HAy4HOTO TIO3HAHMS: OSMIIMPUYECKHHA (IyBCTBEHHBIH, OIBITHBIN) U TEOPETUYECKUI
(paumoHanbpHBI). MoagenupoBaHie Ha TEOPETUYECKOM YpOBHE MO3HAHUS W TUIBI MojeNel (uaeanbHasl,
aHaJIorusl, Maremaruyeckas). Posib MBICIIEHHOTO SKCIEPUMEHTa U MaTeMaTHYeCKOro MOJEIMPOBAHUS B
CTaHOBJICHUH U Pa3BUTUU €CTECTBEHHBIX HayK. DyHaaMeHTaIbHbIE IOHSTUS €CTECTBO3ZHAHMS.
A3bIk ectecTBO3HaHMA. buonorus.  buonornyeckas cucreMaTMka M €€ Ba)KHEHIIME TaKCOHBI.
bunomunanbHas HoMeHnknatypa. Ilonstue Bupa. CucremaTMka XUBOTHBIX. [loHATHE MOPOABI.



Cucremaruka pactenuid. [lonsartue copra. buonorndyeckas HOMEHKIATypa — OCHOBa MPOQECCHOHATBHON
nesaTenbHOoCT. XuMMs. TpuBHanbHble HasBaHWs. PanuoHanbHas HOMEHKIATypa. MexnyHapoaHas
HoMenknarypa MIOITAK.

XUMHUYECKUE 3JIEMEHTHl M MPOUCXOXKIACHNE MX Ha3zBaHuil . Kiaccudukaiys HEOPraHMYECKUX BEIIEeCTB
(OKCH[IBI, KUCIIOTHI, OCHOBAHHUS, COJM) U MPUHIUIBI 00pa3oBaHuA MX Ha3BaHuil. Pusuka. EnuHuUIe
u3MepeHus: puzndeckux Benu4yuH Ha Pycu. EnuHunb u3mepeHus (GU3NYECKUX BEIWYMH B HEKOTOPBIX
Ipyrux crpaHax. MexayHapoAHasi cucTeMa eAMHULl u3Mepenust ¢puznueckux BenuuuH — CU. OcHoBHbIE
U TIPOU3BOJHBIC EAMHUIBI U3MEpeHus Gpu3nueckux Benunyna CH.

EcrecTBeHHOHAy4YHbIC NOHATHA, 3AKOHbI M TeOpUHM. EcrecTBeHHOHayuYHble MOHATUA. KOHKpeTHbIE U
a0CTpaKTHBIE €CTECTBEHHOHAYUYHbIC MOHATUS. 3aKOHBI €CTECTBO3HAHMA. ECTeCTBEHHOHAYYHbIE TEOPHH.
OnucarenpHble TEOpUU U OOBACHUTENbHbIE Teopuu. [IporHo3upyiomias poyib €CTECTBEHHOHAYYHBIX
TEOpUil.

EcrecTBeHHOHayuyHasi kapTuHa mupa. Kaptunbel Mupa: penuruosHasi, ObITOBas, XyHOXECTBEHHasl.
EcrercBennonayunas kaptuna mupa (EHKM). Opomronus EHKM u ee stambl: apucToTeleBCKUiA,
HBIOTOHOBCKHUH, SIHIITEMHOBCKas peBotonusA. [I[puHIMIIBI TO3HAHUS B €CTECTBO3HAHUU: COOTBETCTBUS,
JIOTIOJIHUTEIBHOCTH, IPUYUHHOCTH, CHMMETPHH.

Mupsl, B KOTOPbIX MBI kMBeM. [IpuMepsl cucTeMaTu3aluu U HarJISIHOIO IPEICTABICHUS] Hay4HOIO
3HAHUA: POCTPAHCTBEHHO-BPEMEHHbBIE XAPAKTEPUCTUKU (HAHOMHUDP U MUKPOMUD, MAKpPOMHP, MEraMup).
['panuubl MUpPOB W YCIOBHOCTh 3TUX TrpaHul. Poib HayuyHbIX JOCTMKEHUH B CO3JaHUU HOBBIX
TexHoJoruil. DBomouus TexHonoruil. [Ipubopsl A M3ydeHHs MUPOB, UX 3BOJIOLUS OT CBETOBOTO
mukpockorna P.I'yka no  ckanupyromero TyHHenbHOro wmukpockona (CTM) u aTOMHO-CHIIOBOTO
Mukpockona (ACM). MoekynsipHoe pacno3HaBaHUE U €ro pojib B IMPUPOAE U KU3HU UEIOBEKA.
Kommeroteps! Oyayiero.

Hemonctpauuu. Iloptpersl yuenbix- ecrectBoucnsitaTenet (I.I'anunes, /[.Menneneesa, I'.Mennens, H.
bekeroBa, M. ®apanes), paznuunble MaTepuaibHble (usnueckue (dIeKTpoopHas MallhHa — MOJIENb
MOJIHUU, KPUCTAJUIMYECKUE PELIETKU Pa3IMYHbIX TUIIOB), OMOJIOrHYecKue (MYJISKU LIBETOB, OPraHOB Teja
yenoBeka), reorpaduueckue (rnodyc, kapra, TeJULypHii),

XUMHUYECKHE (IIapOCTEp>KHEBbIE W OObEMHBIE MOJEIM MOJEKYJ pazaudHblX BeulecTB). Crhaiiabl ¢
MoJieTIsIMU cTpoeHus aroma TomcoHa u Pesepdopaa.

OTHOCHUTENBHOCTD MOHATHUS MYCTOTHI. Pa3zinnuHble Qu3nMUecKue, XUMHYECKHE U OMOIOTUYECKHE MOJIEITH.
[Toptpetsr Apucrotens, K.Jlunnes, Y. JlapBuna; BugeopparMeHTsl ¢ TAKCOHAMH B OOTaHUKE U 300JIOTHH
U TpUMEpbl CUCTEMATHKU OTAENbHBIX PAaCTCHUM M KUBOTHBIX. TaOnuua, ciaily Wi BUIEOPparMeHT
«Homenknatypa MKOITAK»; Tabnuibl niM ciaiapl ¢ aHUMAIUSIMU 110 OOIIKMM MPUHIIMIIAM 00pa3oBaHus
Ha3BAaHUM BaKHEUIINX KJIACCOB HEOPraHUYECKUX COCIUHEHUN — OKCUJOB, KUCIOT, OCHOBAHHUSI, COJIEH, - U
WX KJIaccu(UKaIH.

[Toptperst Oma, Kynona, HetoTona, DitHIITeHA U 1p.; TAOIUIIBI OCHOBHBIX M MPOU3BOAHBIX eauHuI] CH;
JUHAMHYECKHe BUAeO(parMeHThl, WILTIOCTPUPYIOIINE BaKHEUITNE MOHITHS (DU3UKU MPUMEHUTEIHHO K
TeMe ypoka; ciai uinu Bugeodparment «CTapopyccKue eIMHULIBI U3MEPEHNS HEKOTOPBIX (PU3NYECKUX
BeIMYUHY». Tabmuiel U BUICOPPArMEHThI, WIUTFOCTPUPYIONIUE BaKHEHIIINE TMOHSTUS, 3aKOHBI U TEOPHH
€CTECTBEHHOHAYYHBIX JHUCLUUIUIMH [0 KypCy OCHOBHOM IIKOJbl. Buneodparmentsl u cnaiinbl 1o
9BOJIIOLIMM MUKPOCKOIIOB.

Jlaboparopubie onbIThl. 1. IlocTpoeHre paBHOCTOPOHHUX TPEYTOJIBHUKOB M3 CHMYEK Ha IUIOCKOCTU U B
npoctpanctBe. 2. WmmrocTpanuss TMpHHIMIA COOTBETCTBHs. 3. MojenupoBaHHe TPHUHIUIA PaOOTHI
CKaHHMPYIOIIEro MUKpocKora. 4. JlokazaTenbCTBO O€TKOBOW MPUPOILI PEPMEHTOB.

[TpakTuueckas pabota Nel. DmMnupuyeckoe Mo3HaHuEe B U3yYEHUU €CTECTBO3HAHUA.

[TpakTrueckas pabora Ne2. [TocTpoeHne MpOCTPaHCTBEHHBIX MOJIENIE HEOPTAHUYECKUX U OPTaHHYECKUX
COEIMHEHMH B CONIOCTABIEHUH C UX CBOMCTBAMHU.

[TpakTrueckas padota Ne3. HaGmroneHue 3a ropsieii cBedoi

[Tpaktuyeckas pabora Ne4. HalGmroneHue 3a M3MEHEHMEM TEMIIEPATyphl JbJla U €r0 COCTOSHUEM IpHU
HarpeBaHuu

III.Meramup. OcBoeHHe KOCMOCA U €ro poJib B *KM3HH YesioBedecTBa (12 1)
XpOHOJIOTHSI aCTPOHOMHUYECKHX TMPEACTABICHUI U OTKPBITHI: TEOLEHTpUYecKass CUCTeMa MHpa;
AHTPOIOLIEHTPUUECKAsl CUCTEMA MUpPA; TEJIMOLEHTPUYECKasl cucTeMa Mupa. AcTpoHOMBI 16-19 B.B. u ux
BKJAJL B pa3BUTHUE NpeAcTaBieHH o BcenenHnoi. BcenmeHHasi: Teopuss BO3SHUKHOBEHHS, CTPYKTYpa,



COCTaB, HBOJIIOLMS. ACTPOHOMHS KaK HAay4HbIH (yHIaMEHT OCBOEHHUS KOCMHYECKOIO IMPOCTPAHCTBA.
Kocmomnorus. Bxkinaa oreuecTBEHHON HayKH B MUPOBYIO KOCMOJIOTHIO. PakeTOHOCHTENN, HCKYCCTBEHHBIE
CIYTHUKH, OpOWUTaIbHBIE CTAHLUWHU, IUIAHETOXOoAbl. OpOuTanbHas acTpOHOMHUYECKas 0OcepBaTOpUS
(OAO). Ucnonp3oBaHue CIYTHHKOBBIX CHUCTEM B cdepe MHPOPMALMOHHBIX TexHOoJorui. CoBpeMeHHbIE
Hay4YHO-HCCIeI0BaTEeNIbCKIE MTPOrpaMMBbI [0 M3YUYEHHIO KocMoca U uX 3HadeHue. [IpoOiembl, cBsi3aHHBIE
C OCBOEHHMEM KOCMOCa, U IyTH UX pelieHus. Mex1yHapoaHOe COTPYAHUYECTBO.

IV.O6000uku 3emuu: sutocdepa, ruapocdepa, armochepa (13 u)
Ctpoenue 3emuu. Jlurtocepa. BuyTpeHHee cTpoeHre 3eMiu U ee XUMUUeCKuil coctaB. CTpoeHue u
cocraB Jutochepsl. MuHepabl 1 ropHble noposl. Pynel. Jlutochepnsie mutel. 3emnerpscenus. [lkana
Puxrtepa. nTeHCHUBHOCTD 3eMieTpsiceHuil. [lynamu.
I'uapocdepa. Okeannt u Mopsi. CocrtaB ruapochepbl. MupoBoii okean. Mops. Herunuunsie mops:
CapraccoBo, Kacnuiickoe n Apanbckoe. Tema MOpst B INPOU3BEACHUAX MHMPOBOW XYIOKECTBEHHOU
KYJIBTYDBI.
Boabl oxeaHoB W Mopeil. XMMHUYECKMI COCTaB MOPCKOM M OKeaHHuyeckou Boxbl. IIpomwure. Jlex B
okeane. I'pennannus. Antapkruaa. JlBuwxkenue Bog MupoBoro okeana. [IpuiauBsl 1 oTiivBEl. Mopckue
TedeHusl. TuIel KIiMMara.
Boabl cymu. Boawer cymm n ux knaccudpukanusa. Pogauku. I'eiizeppl. MuHepalbHbIe BOABI W UX
Kiaccuukanus. [Ipobnema npecnoit Boasl. O3epo baiikan. KapcTtoBble siBieHus U o0pa3oBaHue
CTaJIAKTUTOB U CTAJIATMUTOB. AHOMaJIbHbIE CBOMCTBA BOJIbI U UX 3HAUEHHUE B IIPUPOJIE.
Atmocdepa. Iloroga. Atmocdepa u ee cocraB. BeprukanbHoe cTpoeHHe aTMocdephl: Tpomocdepa,
ctpatocdepa, me3ochepa, Tepmocdepa, sx3ochepa. CoctaB Bozmyxa. O30HOBBIE JbIPHl M MAPHUKOBBIN
s dekr. [loroma u kmmar. AtmocdepHoe naBjienue. Berep. AtmocdepHoe naBnenue. Kecconnas u
BbICOTHasi Oone3Hu. L[ukmoHbI U aHTULMKIOHBL. ATMocdepHble QpoHTH. BeTpa um MX BHABL: LIKBal,
cMepd, aHTHUIIaccar, naccar, Opus, peH, 60pa, CHpOKKO, MyCCOHBI, Tall(DyHBI, yparaHbl, CMEPYH, TOPHAJIO.
[lIxana bogopra.
Baaxuocts Bo3ayxa. Brnaxnocts Bo3ayxa. Ilcuxpomerp m I'mrpomerp. Touka pockl. OGmaka, ux
dbopmel u pazmepsl. Tyman. Ocanku u ux Tunsl. Pagyra.
HemoHcTtpauuu. OO6pasibl py, MUHEPAJIOB U TOPHBIX NOPOJI, pU3MYEcKas KapTa MOJIyIIapuii, aTiachl.
Kaptsl: Mopckux teueHuil, pusndeckue kaptel Mupa u Poccuiickoii @eneparuu.
Buneopparmentst u ¢ororpadum mo TemMe ypoka:  CTpOeHHE 3eMJIH, 3EeMIIETPSICEHUS, IyHAMH,
pa3iuyYHbIe OKeaHbl U MOps, alcOepru, MOPCKUE TeUEHUS, POIHUKH, reif3epsl, 03epo baiikan, kapcToBbie
SIBJICHUS (CTAJIAKTUTBI U CTAJIArMUTHI), aTMOc(epa U €€ COCTaB, IMKJIOHBI U aHTULIMKIIOHBI, BUJbl BETPOB,
TyMaH, paayra, OCaJK1 pa3JIM4HbIX TUIIOB. Penponykunn kaptuH - W. AliBa3zoBckuil «/leBatslii Bam», .
JleButan «beper Cpeauzemuoro mops», Y. llumkun «Ha Gepery mopsi», JI. Jlaropno «Mope», A. Poios
«Ha romy6Gom npoctope»; hparmMeHTbl My3bIKaIbHBIX Ipou3BeaeHuit - H. Pumckuii-Kopcakos «Canko»,
K. Heb6roccu «Mope», M. PaBenb «Jlogka B okeane» u3 cOopHuka «3epkana», I1. YalikoBckuit
«Jlebequnoe o3zepo», M. Mycoprckuit  «CHerypoukay. [IpeBpaleHuss HepacTBOPUMBIX KapOOHATOB
KaJbllUsl U MarHus (CpelHUX coJiel) B pacTBOPHUMBIE TMJIPOKApOOHATHI (KHUCIbIE COJIM) U OOpaTHO —
pUYMHA 00pa30BaHUs CTAAKTUTOB U CcTasarMuToB. MojenupoBaHue napHukoBoro 3¢ dexra. Ipudopsr:
U U3MEpeHHs aTtMochepHOro naBieHus (O0apoMeTphl), JId HM3MEpPEHUs BIAKHOCTH BO3IyXa
(rurpomeTpei).
Jlaboparopusie onbiTel. 1.M3yuenue cocraBa rpanuTa. 2. MoaenupoBaHue BHICOKOM TJIOTHOCTH BOJBI
MeptBoro mops. 3. Pacmmpenue Boibl P HArPEBaHUH.
[IpakTnueckas padorta Ne 5.M3yueHune KOJUIEKIIUN TOPHBIX TTOPOJT
ITpakTryeckas pabora Ne 6.M3ydyeHue napaMeTpoB COCTOSHUS BO3/lyXa B KaOMHeTe.

V. Makpomup. Hayka 00 oxkpyxkarwuieii cpene. buocdepa. (21 1)

}ICI/I3HL, NPU3HAKHU KHBOI0 U UX OTHOCHUTECJIBbHOCTD. OCHOBHBIEC CBOMCTBA KHBOIO opranusma:
CIWHCTBO XHUMHUYECCKOI'O COCTaBa, obMeH BCIICCTB, CaMOBOCIPOU3BECACHUC, HaCJICICTBCHHOCTD,
U3MCHYHNBOCTD, pasBUTHEC U POCT, PpPasaApaKUMOCTb, AUCKPETHOCTL U LECIOCTHOCTD,
OHEPTro3aBUCUMOCTh.

JKuBble cucTEMBI, KaK CaMOYIIPABJIAIOIINECS, CAMOPETYINPYIOIINECS, CAMOOPTaHU3YIOIUECS CUCTEMBI.
Tpu Hauana tepmoauHaMuku. [loHATHE SHTpOIMM.

IIponcxoxnenune ku3HH Ha 3emuie. OcHOBHBIE THIOTE3bl IPOUCXOXKACHUSA JKU3HM Ha 3eMie:
KpealMoHN3M, TUI0Te3a CaMOIIPOU3BOJILHOTO 3ap0K/IEHUS )KU3HU U3 HEKUBOTO, KOHLEMIUS OHoreHesa,
TUIIOTE3a NTaHCIIEPMUMU.



['unoTte3a MPOUCXOXKACHHS KU3HHA ITyTeM OMOXMMHUYECKOW 3BoJonuH (Turmore3a OnapuHa—XouaeiiHa).
Jluckyccus 0 BO3SMOYKHOCTH CYILIECTBOBaHMS BHE3EMHBIX [IUBUIIM3ALIUM.

XHMHYECKHIl €OCTaB KJETKH. XUMHUYECKas OpraHu3alus KJICTKM Ha aTOMHOM — 3JIEMEHTHOM, -
ypoBHE. MakpoaieMeHTsl. MUKpO3JIeMEHThl. MONEKYJISpHBIA YPOBEHb XHMHWUYECKOW OpraHU3aluu
KJIEeTKHA (MOJIeKYyJspHBbIA cocTaB KieTku). Heopranmdeckue coenvHeHusi KieTkud. Boma u ee poiib.
MunepanbHble conu. OpraHMYecKre BEIeCTBA KIETKH.

YpoBHU opraHusanum Ku3HU. KIETOYHBI YpOBEHb OpraHM3alMM >KM3HM Ha 3emiie. TKaHEBbIU
ypoBeHb. TUIbl TKaHEH )KUBOTHBIX (3MUTEINANIbHAS, COEIMHUTENbHAS, MbIILICYHAs], HEPBHAs) U PACTECHUU
(oOpa3zoBarenbHasi, MOKPOBHAs, OCHOBHas U mpoBojsuias). OpraHHbii ypoBeHb. OpraHU3MEHHBIH
ypoBeHb. [lonynsimoHHO-BUIOBON ypoBeHb. broreoneHoTuueckuii ypoBeHb. buomeno3. buocdepHsiii
YPOBEHb.

IIpoxapuotsl u 3ykapuoTsl. [IpokapuoTsl u sykapuotsl. baktepun u ux kiaccuuxanus: mo ¢hopme
(6ammIIIBI, KOKKH, CIIUPUIUIBI, BHOPHUOHBI), IO TUITY MUTAHUS (Canipo(UThI, Mapa3uThl), IO OTHOIICHHUIO K
Kkucinopoay (adpoOsl, aHadpoOsl). OCOOEHHOCTH CTpOCHHS OaKTepUil M WX IKUZHEJCATEILHOCTH. PoIb
OaxkTepuu B MPUPOJE U KU3HU yenoBeka. [{uanoOakrepun (CuHe-3eIeHble BOJAOPOCIH) U OCOOEHHOCTH UX
CTPOEHUS M KHU3HenesTenbHOCTH. Ponb imanobakrepuii B mpupoie. CTpoeHue KIETKH 3yKapruOTOB.
Knerounasi teopusi. Ilpocreiimme. Bupycnl. Kiierounass teopus u ee monoxkenus. Ilpocreimue:
KT'YTUKOBBIE, pECHUUHBIE, aMe0OUIHbIE. 3HAUEHUE NIPOCTENIINX B IPUPOE U JKU3HU YeIoBeKa. Bupycel.
Crtpoenne u 0COOCHHOCTH >KU3HENESATEILHOCTH BHpPYCOB. BupycHble 3aboneBanus deiaoBeka. BUY u
CIIHU/A. T'pubsl. Ponb rpuboB B mpupoe U B XO3SHUCTBE YEIIOBEKA.

IloHsiTHe OMOJIOTHYECKOH IBOJIIONMH. JBOJTIOIHOHHASI Teopusi. [ToHATHE OMOJOTHYECKON IBOJIIOIUH.
JUInTenbHOCTh, HEOOpaTUMbIH XapaKTep, HAIpPaBJIEHHOCTb 53BOJOLUU. (OCHOBHBIE HaIlpaBJICHUS
sBoonnu. buonornueckuit mporpecc. buonoruueckuii perpecc. AHTPOIIOT€HE3 U €ro ATAIbI.
[Ipeanoceuiku co3ganus 3BOMOLMOHHONM Teopun Y.JlapBunHa. Jlormueckas CTpyKTypa JapBHHHM3MAa
(130BITOYHAST MHTEHCUBHOCTb pPa3MHOXEHHs, O0pbOa 3a CyILIECTBOBAaHHE M €€ BUIbI, €CTECTBEHHBIN
otoop).CunTeTHYECKass Teopus IBOJONUUA. MukposBoironus. BumooOpasoBanue (reorpaduyueckoe u
sKosoruueckoe).Makpospomrorusi.  J[BrkyImue — CHJIBl  SBOJIIOIMM:  MYTAlMOHHBI  MpoIliecc,
MOMYJISILIUOHHBIE BOJIHBI, M30yALUs. DOpMbl €CTECTBEHHOr0 OTOOpa: CTAOMJIM3UPYIOIIMM, IBHXKYIIUH,
JTU3PYITUBHBIN.

CoBpemeHHbIE MeTObI NOIAECPKAHUA YCTOHYNBOCTH OMOTre0LeHO30B H MCKYCCTBEHHBIX IKOCHCTEM
[Tonstue skocuctembl. buotomn. buoneno3. buoreoneHnos, cTpykTypa U OCHOBBI ()yHKIIMOHHPOBAHHSL.
Ominuus  OuoreoneHo3a OT 3kocucteMbl. HecrtaOuiabHble U CTaOUJIbHBIE ~ YKOCHCTEMBI.
buoreoxumuueckne nortoku. KpyroBopoTsl BemiecTBa. IIpuHIMNBI yCTOWYMBOCTH OHOreOL€HO30B.
HayuHble 0CHOBBI CO3/1aHUS U MOJAJEPKAHUS UCKYCCTBEHHBIX SKOCUCTEM. [Ipon3BOICTBO pacTUTENBHOM
1 )KUBOTHOBOJYECKOH MPOIYKIIUH: MPOOIEMbI KOJIMYECTBA U KauecTBa. KitacTepHbIi MoaXxo ] Kak crnocoo
BOCCTAHOBJICHUSI OHMOT€OXMMHYECKHUX TIIOTOKOB B MCKYCCTBEHHBIX JKOCHUCTEMax. AHTHUOMOTUKH,
MECTUIUIBI, CTUMYJISITOPBI pOcTa, YAoOpeHHs M uX npupoiHble aHanoru. [Ipobrema ycToiumBOCTH
TOPOJICKUX KOCHCTEM.

IInmesbie nenu. JKog0rHsA. IJKoJOrm4eckue (paxrTopsl. Tunonoruss  KUBBIX OPraHW3MOB
SKOCUCTEMBI: MPOJYLIEHThl, KOHCYMEHTBI, pPeayleHThl (campodurbl). ABTOTpo(dbl.  I'eTepoTpodsl.
[Tonstre o mnuimeBbIX (Tpoduueckux) Hemsx OuoreoneHosa. [lumesas nenb. J[Ba OCHOBHBIX THIMA
Tpouueckux 1ene — mactOumiHble (LeNU BbIEAAHMS) U JETpUTHBIE (Lenu pasznoxeHus). [lumesas
CeTh. DKOJIOTUYECKHE MUpaMUJbl (UHCIEHHOCTH, Ouomaccsl, sHeprun). IlpaBumo 10 %. Iloustue o6
skosnorud. OCHOBHBIE MPOOJIEMBI 3KOJOTUHU. DKOJOrH4eckre (akTopbl: abMOTHYECKUE, OMOTHYECKUE,
AHTPOIIOT€HHBIE.

IKO0JI0rHYeCKHEe NPO0dIeMBbI COBPEMEHHOCTH

buochepa u ee rpammmbl.  Konnenmus sBomroruu Ouocdepsr B. M.Bepuaackoro. Hoocdepa.
Texnocdepa.  OcHOBHbIE MOAXOJBI B y4e€HUU O Ouocdepe: sHEpreTHUECKUid, OMOreoXMMHUYECKHil,
MH(OPMALMOHHBIM, MPOCTPAHCTBEHHO-BPEMEHHOM, HoochepHblil. buocdepa: stansl popmupoBanus u
CIIEHApUU Pa3BUTHs. AKTyaJIbHbIE SKOJOTHUYECKHE MPOOJIEMBI: II100alIbHbIE, PETUOHANIbHBIE, JIOKAJIbHBIE,
UX TPUYMHBI U CIEJACTBHUA. ODKOJIOTMYECKHUE IMPOOJIEeMbl SHEPreTHUYECKOW OTpaciu. AJbTepHATUBHAsS
sHepreTHka. PaluoHambHOE HCMHOJIB30BAaHUE DJHEPrMM M DHeprocOepexeHue. JHepreTHdecKas
6e30macHOCTh. TpaHCHALIMOHAJBHBIE NMPOEKTHI B OOJIACTH SHEPreTUKH.MeToIbl MU3yueHHUs] COCTOSHUS
OKpyXkaromied cpeabl. V3MeHeHHs OKpyKawoolied cpeabl, KaKk CTUMYJ JUIsl DPa3BUTHS HAy4YHBIX
UCCIIeIOBaHUM U TexHosoruil. EcTecTBeHHO-HAay4HbIe MOJXO/bl K PELICHHUI0 HKOJOTHUECKUX MpolIieM,



npupoaocOeperapmuye TEXHOIOTHH. MexayHapoAHble U POCCHIICKME MPOrpaMMbl  peIICHUS
HKOJIOTUYECKUX MPOOIeM U UX 3P(EKTUBHOCTD.
IIpo0JieMbI 0TX010B U 3arpA3HEHUNA OKPY:Kalouel cpeabl
[Ipobnema yBenMuUEHHUs] KOJIMYECTBA OTXOAOB. BBITOBBIE, KOMMYyHAaJbHBIC, MPOMBIIIICHHbIE OTXO[BI.
CoBpeMeHHbBIE TEXHOJOTMH cOOpa, XpaHEHHs, NepepaboTku M yTwiuzauud orxojoB. [lomxomsl k
COKpAILIEHUIO OTXOJIOB, OE30TXOAHbIC TEXHOJOTWU. VICTOUHMKM 3arps3HEHUs OKPYKAIOWICH Cpebl.
[lepcnekTHBHBIE TEXHOJOTMU JIMKBUAALMM IOCIEACTBUI  3arpsi3HEHHUS  OKPYIKAIOIIEH  Cpelbl.
PexynbpTHBaIMsa NOYBBl U BOAHBIX pecypcoB. CHUCTEMBI BOJOOUYMCTKU. MeKyHapOIHbIE TPOTrPAMMBI I10
00pallleHUIO C OTXOJaMH M COKPAILIEHUIO BO3/ICHCTBUS Ha OKPY KAIOIIYIO cpeay, UX 3PHEKTUBHOCTD.
B3anMocBs3b COCTOSIHUSI OKPY:KaIOLIeH CpeAbl M 310POBbSl YeJI0BeKa
Herpaganusi okpyxaromeid cpeapl. IIporpamMmbl MOHUTOpHMHra KadecTBa OKPYKAKOLIEH Cpeabl.
3arpsi3HeHUE BO3JYIIHOH, BOAHOW cCpeibl, MOYBBI, NpUYMHBI U cieacTBus. lllymoBoe 3arps3sHeHHE.
OnektpomarautHoe BozaerctBue. [IJIK.  VYcroillumBOoCTh oOpraHum3aMa © CpeAbl K CTPECCOBBIM
BO3JICHCTBUSIM.  3a0ojeBaHMs, CBS3aHHBIE CO CHIDKCHHEM KadecTBa  OKPYXKAIOMICH  Cpelibl.
WnauBuayanbHble OCOOGHHOCTH OpraHu3Ma Mpu  BO3ACHCTBUM (DAKTOPOB OKPYXKAIOIMIEH Cpelbl.
CoBpeMeHHbIE TEXHOJIOTUU COKpAIIEHUS HETaTHBHOTO BO3JEHCTBUA (DaKTOPOB OKPYIXKAIOIIEH Cpebl.
HayuHble 0OCHOBBI IPOEKTUPOBAHUS 3I0POBOM Cpe/ibl OOMTaHHUS.
Hemonctpanuu. Buneodparmentsl u gororpaduu mo Teme: mporecchl THUEHUs, OpOKEHUE, MPOIIECCHI
JUCCUMUJISILIMY; TPEICTABUTENN MPOKAPUOT M DYKAPHUOT; OCOOCHHOCTH CTPOCHHUS BHPYCOB,
IIPEJICTaBUTENN 1IapCTBa rpUOOB, IKOJIOTUUYECKUE CUCTEMBI, PUMEpPHI MUIIEBBIX Leneil. PacTBopeHue B
BOJIE XJIOPOBOJIOPO/Ia (IMCCOLMALIUS COJSTHONW KUCIIOTHI), PACTBOPEHHE KPUCTAIUIOB MIEpMaHTaHaTa KaJlus
WJIA METHOTO KyIopoca B BOJIE, UCIIapeHne BOABI, AU(PPy3us maxydnx BemecTB (0JEKOJIOHA) ¢ TopsIeit
JAMIIOYKMA HAKaJMBAaHUA, HCIApeHHe Kallkm coupra ¢ (QuibTpoBambHOM Oymaru wiu caiageTku.
Penmponykuum KapTUH BENMKHMX XYJ0)KHUKOB Ha TeMy OO0KECTBEHHOTO IPOMCXOXKICHUS KU3HU;
pPa3IMYHBIX MPUPOAHBIX OSKocUcTeM. TaOnuIpl W MJIaKaThI: «XUMUYECKUA COCTaB KIETKWY,
«OBOJIIOLIMOHHOE JIPEBO PACTEHUI», «DBOJIIOLHUOHHOE JPEBO >KUBOTHBIX», «DBOJIOLUOHHOE IPEBO
npumatoB U yenoBekay. [loptperst A.M. Onapuna u JIx. b. Xonneitna, T.11IBanna, /{.1. MiBaHoBCKOTO
u . Jlxennepa, A.Tencnu, B. CyxkaueBa, 3. I'ekkensi, B.U.Bepuanckoro, Y.[lapsuna. Ilnakatel u
MYJSDKM OPraHOB MU CHUCTEM OpPraHOB pPACTEHHWH, 4YeIOBEKa W KUBOTHBIX. JleMOHcTpanus mpolecca
¢dorocuHTe3A.
Jlaboparopubie ombiTel. 1. CBoiictBa OenkoB. CBoiicTBa riroko3bl. CBoiicTBa caxaposbl. CBoiicTBa
Kpaxmaia.
ITpakTryeckas pabora Ne 7. Pacio3HaBaHMe OpPraHUYECKUX COeTMHEHUN
[TpakTuueckas padota Ne 8. M3ydyeHue pacTuTenbHON U )KUBOTHOU KJIETKH
ITpakTryeckas padora Ne 9. M3yueHre MUKPOCKOMYECKOTO CTPOEHUS JKUBOTHBIX TKaHEH
[IpakTnueckast pabora Ne 10. M3yueHue noBeAeHMs] MPOCTEHIIMX MPOCTEHIIMX IOJ MUKPOCKOIIOM B
3aBUCHUMOCTH OT XMMHYECKOTO COCTaBa BOJIHOM CpENBI.
[IpakTnueckast padora Ne 11. M3yueHue B3auMOCBSI3€ B MCKYCCTBEHHOM IKOCHCTEME — aKBapuyMe U
COCTaBJICHHE LIETIEH TTUTAHHUS.
[Ip. paGota Ne 12. U3yuenue OBITOBBIX 0TX0/10B. Pa3paboTka mpoekTa pa3aebHoro coopa Mmycopa.
VI.AGuoTnyeckune GakToOpbl U NPUCHOCO0JEHHOCTH K HUM KMBBIX OPraHUu3MoOB (26 )
Ocobennoctu kiaumara Poccuu. 30Ha apKTHYECKHX YCTBIHb, TYHAP H
JIECOTYHAP. Kmumar Poccun. IlpupogHo-knmmaTudeckue 30HbI Poccuu: apKTMYECKHX IyCTHIHB,
TyHAp, JECOTYHJp, TailrW, CMELIaHHBIX U IIHPOKOJUCTBEHHBIX JIECOB, JIECOCTEIHAs, CTeleH,
MOJIYNyCThIHb, MyCThbIHb. Pa3HoOOpa3ue M MpHUCIOCOOICHHOCTh JKUBBIX OPraHU3MOB K TOM MM MHOM
MIPUPOJIHO - KIMMATHYECKON 30HE.
JJIEKTPOMATHUTHAasi TPHPOJAAa CBeTAa. Cser. PasButue mnpeacraBieHUdl O MPUPOAE CBETA.
DOnekTpoMarauTHoe u3nydeHue. J{nmuHa BomHbl. YacroTta konebanuii. Illkana 371eKTpOMarHUTHBIX BOJIH.
+-Jlydn, peHTreHOBCKOe U3Ty4YeHue, yIbTpaduoieToBoe U3IydeHne, BUIUMOE U3TydeHue, nH(ppakpacHoe
U3JTy4eHHUe U UX POJIb B IPUPOJIE U )KU3HU YEJIOBEKa.
OnTnyeckne cBoiictBa cBera. J[BoiicTBeHHass mnpupoja cBera. POTOH. 3aKOHBI OTPaKEHUS U
npenomiieHus: cBeta. OTHOCHUTEIbHBIN MMOKa3aTesb npesoMiieHrus. DakTopsl, BIUAIOIIME HA TTOKa3aTelb
MpeJOMIICHUS: IPUPOJIA BEIIECTBA, TEMIIEpaTypa, JJIMHA BOJIHBI MMaJaroliero u3nydenus. Pedgpakromerp.
Hucnepcus, nudpakuus u uHTepdEepeHIHs CBeTa.
CBer M NpHCNOCOOICHHOCTh K HEMY JKHBBIX OPraHM3MoOB. BiMsHue cBeTa Ha OpraHu3alyio
KU3HEHHOTO [MKJa OpPraHu3MOB. bBHOPUTMBI ®orocunre3. Knaccudukanus pacteHuil Ha



CBETOJIIOOMBBIE, TEHENIOONBBIE U TEHEBbIHOCIUBBIE. DOTOTPONU3M. 3HAUEHHUE CBETAa JJIsi OpHUEHTaLUU
KUBBIX CYLIECTB B IIPOCTPAHCTBE. BUOIIIOMMHECLIEHIIUS U €€ POJIb B XKU3HU )KUBOTHBIX.

BHyTpeHHsisI JHeprusi MaKpPOCKONM4YECKOH cucrembl. TepMoanMHaMUKa W €€ MNPOTHOCTUYECKOE
3HaueHue. BHyTpeHHss BSHeprus TepMOIMHAMUYECKOW cucteMbl. llepBoe Hawano TEpPMOAMHAMUKH.
Tennonepenaua. TemmonpoBogHocTh. KOHBEKIMA: €CTECTBEHHas M IpUHyAUTENbHas. TeruoBoe
U3JIy4CHHUE.

TemoBoe paBHoBecue. Temmeparypa. Btopoe Hauanmo tepMoauHamMuku. KoanuecTBO TEIIOTHI.
TemnoeMmkocts. TeroBoe paBHoBecue. TepMOAMHAMUYECKHE CUCTEMBI TPEX THUIIOB: W30JIUPOBAHHBIC,
3aKpBITHIE U OTKPBITHIE. TeMIiepaTypa, Kak napameTp COCTOSIHUS TEPMOJIUHAMUYECKON CUCTEMBI.
TemnepaTrypa u npucnoco0JIeHHOCTh K Heil ;)KUBbIX OPraHU3MOB.

Tepmoperynsauusa B )KuUBOW mpupoze. Termmonpoaykuusa M TemiooTAada. MexaHu3Mbl TEPMOPEryIsaIun
KUBOTHBIX M pacTeHuid. Temmeparypa Tena yenoBeka u ee (usmonorndeckas ponb. Kiaccudukanms
KUBOTHBIX II0 TEMIEPATYPHOMY PEXKUMY HAa TOMOMOTEPMHBIE IOWKWIOTEPMHBIE U TE€TEPOTEPMHBIE.
Knaccugukanuss opraHuzMoB 10 TEMIIEPATYPHOMY HMHTEpPBAJy OOUTaHMs: HBPUTEPMHBIE U
CTEHOTEpMHBIE. AKKIMMaTU3auus. TemMneparypHblid pexXUM.

Crpoenne mogeky/abl u ¢usnyeckne cpoiictBa Boabl. (CTpoeHue MoOJeKyJabl BoAbl. Boja kak
pactBoputenb. DU3MUECKHe CBOWCTBA BOJBI: aHOMalbHAas TEMIIEpaTypHas 3aBUCHUMOCTb IUIOTHOCTH
BO/Ibl; BBICOKOE IIOBEPXHOCTHOE HATSYKEHUE BOJbI; aHOMAJIbHO BBICOKHE 3HAUYECHMS TEMIIEPATyp KUIICHUS
Y IUJIABJICHUS BOJbL; BBICOKOE 3HAUEHUE TEIJIOEMKOCTH BOJBI.

3HavyeHne GU3NIECKUX CBOMCTB BOJBI IS IPUPOIBI.

uIeKTpoIuTHYeCKas: Aucconuanusi. OCHOBHBIE MOJIOKEHUS TEOPUU IJIEKTPOJUTUYECKON JUCCOAIIUN
(TO[1). DneKTponuTBl W HEAEKTPOIUTHL. Kiaccudukanus HOHOB 10 PA3JIMYHBIM OCHOBAHHSIM.
MexaHu3Mbl JUCCOIMALMU  3JEKTPOJUTOB C PAa3HbIM  THUIIOM XUMUYecKor cBs3u. CreneHb
AIEKTPOIUTHYECKON Aucconnanuu. Coyid, KUCIOTHI U OCHOBaHUs B cBeTe TO/I.

PacrBopumocts. pH, kak mnoka3arejb cpeabl pacTBopa. PacTBopUMOCTh U €€ KOJMYECTBEHHAs
XapaKTepUCTHKA — KOA(PPUIIMEHT pacCTBOPHUMOCTH. MaccoBast 105151 pACTBOPEHHOTO BEIIECTBA B PACTBOPE.
Boga kak amdonurt. [lonstue pH pactBopa. 3nauenue pH B mpupone. 3nauenus pH ¢usunonornyeckux
KUJIKOCTEN YEJIOBEKA B HOPME.

XuMu4yeckue CBoOiicTBa BOAbl. XHMMHUYECKHE CBOMCTBA BOJbl. B3aumojelicTBue BOABI C MeTajulaMHu.
B3anmopencteue Boabpl ¢ okcupamu. ['maparanusa. BsaumopnelcTBue BOIbI € coysiMHU. ['mapomnms.
Pasnoxxenue Boapl. [TonsiTie 06 s1exTponuse u GpoTonuse.

Bona - abunornyeckuii paxrop B :ku3HM pacTeHuii. Pors Boasl B Ounocdepe: KombIOeNnb KU3HHU, cpena
OOUTaHUs, YYaCTHUK OMOXMMHMUYECKHX IPOLIECCOB, YYACTHHUK CO3JIaHHsI OHMOreolleHO30B, PETYJISATOP
KJIMMaTa Ha IulaHeTe. ['MOpOiM3 OpraHMYecKuX BEIIECTB B KHUBBIX opraHusmax. Kmaccuduxarus
pacTeHHil MO OTHOIIEHHIO K KOJMYECTBY BOJABI B OKpY)KalolLleH cpene: TUAaToPUThI, TUAPOPUTHI,
TUrpo(UTHI, ME30(PUTHI, KCEPOPUTHI.

CoJieHocTb, Kak aduoTndeckuii gpaxrop. Comu. Knaccudukanus coneir. Hanbomnee pacnpoctpaHeHHbIE
KHUCJIBIE COJiK, uX TpumeHeHue. XKectkocth Bobl. Con Kak MUHEpasiooOpa3ytomue Bemectsa. Conu —
abuotnyeckuii ¢akrop. [IprcrnocobIeHHOCTh PACTEHUI U KUBOTHBIX K PA3JINYHOMY COJIEBOMY PEKUMY.
BnusiHue cony Ha opraHu3M 4elloBeKa.

ITouBa, xkak aOuormyeckuii ¢axkrop. Ilonstue o mnouBe u kimaccudukanus nous. Ilpouecc
nmo4yBooOpazoBanus. Jnaduueckre (HakTOPbl CPEeAbl U MPUCTIOCOOJIEHHOCTh K HUM JKHBBIX OPTaHHU3MOB.
3HayeHre MOYBBl B MPUPOJIE U JKU3HU YeJOBEKa: cpefa OOUTaHMs KHUBBIX OPraHU3MOB; SKOHOMUYECKOE
3HaueHue, 00JajaeT IUIOAOPOJUEM, OKa3bIBaeT CYIIECTBEHHOE BIIMSHHE Ha COCTaB U CBOMCTBa Bcei
rujpocdepsl 3emMild, SBISETCS TJIaBHBIM DEryJISTOPOM cocTaBa aTMmocdepbl 3eMiM,  BakHEHIIUi
KOMITOHEHT OunoreoreHo3a. L{Bet n auarnoctuka noys.

buornyeckne  ¢paxkTopbl  Okpyxkawmeil  cpeabl. buornmueckue  daxtopsl.  buormueckue
B3aMMOOTHOUICHHS] MEXAY OpraHu3MaMH: KOHKYpPEHIUS, XHUIIHUYECTBO, CHUMOMO3 (MyTyallu3m,
KOMMEHCAIIU3M), Mapa3uTu3M (9KTO- W dHIomapasuthl). [IpuMepbl OMOTHYECKHX B3aMMOOTHOLICHUH B
IIPUPOJE.

Hemonctpauuu. Bugeopparmentsl u ¢dororpadguu mo teme: XapakTepHble OHOT€OLEHO3bI MPUPOIHO-
KJIIMMaTH4eCcKuX 30H Poccuu; pasBuTHe MpeAcTaBICHUN O NpUpoJie CBeTa; OMOIIOMHHECLEHIUS;
TeIuIonepeiaya U TeIUIONPOBOJHOCTh; OMOTHYECKHE B3aUMOOTHOILICHHS MEX/ly OpraHU3MaMu;

Kaprer: npupoano-kimmarnueckux 30H Poccnn, nousBeHHas kapra Poccun.

[Hoptpersr: @. I'pumanbau, X. ['tolirenca, O. @penens, M. [Inanka, [x.Makcsemna, B.B. Jlokyuaesa.
[kama snekTpoMarauTHRIX BOJTH J)k. MakcBemia. OTpaxeHue U mpeioMmyeHue ceera. Jlucnepcun ceera



U 0OpaTHBIM HKCIEPUMEHT IO «CMELICHHUIO» LBETOB. SIBieHue nudpakuuu. JKusble niam repOoapHble
9K3EMIUISIPBI TIPE/ICTABUTENICH CBETONIOOMBBIX M TEHEBBIHOCIMBBIX pacTeHui. Pabota mpoTtuB cui
BHEIIHETO JABJIICHHs 3a CUET PAaCIIMPEHMs rasa. OJEKTpu3anus BOAbl. AHOMajbHas TeMIEpaTypHas
3aBUCUMOCTb IUIOTHOCTH BOZABI. HUCXOAIMN IOTOK XOJOJHOM M BOCXOZSIIMM ITOTOK TEILUIONM BOJBI.
BbICOKOE NOBEPXHOCTHOE HATSDKEHHE BOIBI. PacTBOPMMOCTBH BEHIECTB B HENOJSPHBIX U IOJSPHBIX
pactBoputenax. [lpoBepka 31EKTPOIPOBOAHOCTH PACTBOPOB 3JEKTPOJIMTOB M HEIJIEKTPOJIMUTOB.
Onpenenenne pH pactBopa pas3iUyYHBIX KUJIKOCTEH. B3aumopeiictBrue BOIBI € MeETaJJIaMH.
BsaumopneiicTBre BOAbI ¢ OKCHAaMU. | uaponu3 coneld, 00pa3oBaHHBIX CHIIBHBIM OCHOBAaHHEM U CIIa0oi
KHUCJIOTON U HA000pOT. PacTeHus pa3auyuHbIX TPYIII O OTHOIIEHUIO K KOJIMYECTBY BOJIbI B OKpY Karollen
cpene (>kuBbIe WK TepOapHbIE SK3EMILISPHI).

Ilepexon cpenHeil coiau B KUCIyH M HaoOopoT. IlpurotoBieHue »*ecTKod BOJBI M MCCIEJOBAHUE €€
coiicTB. [lomyuenue rugpokcokapOoHaTa Meau (MajJaxuTa) U UCCIIE0BATh €T0 CBOMCTB.

JlaGopaTopHbIe OMBITHI. 1.HabGmronenue wuHTEpGEPEHIIMOHHOW KAapTUHBI HA MBUIBHOM IIICHKE.
2.Habmonenne nudpakinoHHON kapTuHbl. 3. HabnromeHue pacnpocTpaHeHHs BOJIHBIX PACTBOPOB IO
PacTEeHHUIO.

[TpakTuyeckas padora Ne 13. M3ydyeHnue npucrocoOIeHHOCTH OPraHU3MOB K cpesie OOMTaHusI.
[TpakTrueckas padota Ne 14. M3ydeHne BOJHOBBIX CBOWCTB CBETA.

[Tpaktuyeckas padora Ne 15. U3ydyenue n3o0paxeHus, 1aBaeMOro JIMH30M.

[Ipaktuueckas padbora Ne 16. M3mepenue yaenbHOM TEI0EMKOCTH BOJIBI.

[IpaxTuueckas padora Nel7. M3ydyeHue xecTKOM BObI U YCTPAHEHUE €€ )KECTKOCTH

ITpakTuyeckas padora Ne 18. MccnenoBanue cpesibl pacTBOpa Cojlel U COKa pacTeHUH.

[IpakTuueckas padora Ne 19. M3yuenue coctaBa mous

VII. TIIpocrpancTBo u Bpems (4 )

[lonsaTna mnpocrpaHcTBa U BpeMeHU. lIpocTpaHcTBO M BpeMs B KilacCUYECKOM MexaHuke HproToHa.
AbcomotHOoe  mpocTpaHcTBO.  OAHOPOAHOCTH — HPOCTpaHCTBA.  M30TPONHOCTH  MPOCTPAHCTBA.
WuepunanpHas cucreMa orcuera W mnepBblid 3akoH Hbrorona. IlpeoOpazoBanus I'anunes u nmpuHLuI
otHocuTenbHOCTH ["amuiies. A6comotHoe BpeMs. CrnenmanbHas teopust otHocutenbHocTH (CTO). [IBa
noctysata CTO u ocHOBHBIE CIEACTBUS, BhITEKatomue u3 Hux. Oomas reopust ornHocureabHocT (OTO).
buoputmbl. bruoputmel. Tunsl OHOPUTMOB: (PU3MOIOTHYECKUE U 3Konorndyeckue. Ilpumepsl pazanuHbix
TUTIOB OMOPUTMOB y pacTeHUH U KUBOTHBIX. DoTOneprnoau3M. bruopurmer yenoBeka. JJuCHHXPOHU3M.

CrniocoObl nepenaun uHGoOpManuu B kKUBOM mpupoje. IlepBas u BTOpas CUTHAJIbHBIE CHUCTEMBI.
OOmeHn wH(poOpMareid Ha pa3IMYHBIX YPOBHIX OpPraHU3alMM KU3HHU. Peakiuu MaTpUYHOTO CHHTE3a
(mpuHIMDT KoMIIeMeHTapHocTH). Parouuto3. Pedraexkc, romorms. WHbopmanms u  UelOBeK.
Bo3HuKHOBEHHE U pa3BUTHE HOCUTeNeH WH(GOpMaluu C JIPEBHEMIINX BpEMEH /0 Halllero BpEeMEHH.
DBOJIOLUS COBPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB
HemoHcTpauuu. BugeodparmMenTsl u gpororpaduu 1o teMe: pa3inyHble TUIIBI OMOPUTMOB y PACTEHUN U
KHMBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.

ITopTpeThl «COB» U «?KaBOPOHKOBY» - BBIIAIOIINXCS JIeATENeH HAyKH, INTEPAaTyphbl U HCKYCCTBA.
Tabnuue! no 6nocuHTe3y Oenka, paronuTosy, pedaeKTopHbIe JyTH.

VIII. IloaroroBka u 3aIMTAa UCCIEA0BATEILCKUX MPOEKTOB (5 1)

BbimonHeHue SKCIEpUMEHTAIbHOM YacTH  HCCIEAOBAaTENbCKOM  palboThl, oQopmiieHHEe pPabOTHI.
VYyennueckass KOH(epeHIHs MO pe3ysibTaTaM BbIIOJHEHHBIX MPOEKTHBIX M HCCIEAO0BATEIbCKUX padoT
JEeCATUKIACCHUKOB (MHAMBUYaTbHBIX WIIU TPYIIIOBBIX).

11 kaacc
Tema 1. IloBTOopenne kypca 10-ro kiaacca (7 4)
MHoroo0pasue ecTeCTBEHHOIO MHpa: MEraMUp, MaKpOMHUP, MUKPOMHUP.
Bcenennas, rainakTHKy, 3Be3/1bl, COJTHEUHAsl CUCTEMA: OCHOBHBIE MOHSATHUS U 3aKOHBI IBH)KEHUSI HEOECHBIX
Ten. 3eMilsl, ee CTpoeHue M reosjorudyeckue odosouku. IlonsTre o Mukpomupe u HaHomupe. buocdepa.
VYpoBHU opranuzanuu xu3HM Ha 3emuie. buocdepa u ee rpaHunpl. MoneKyIspHBIN, KIETOYHBIH,
TKaHEBBbI, OPraHU3MEHHBIH, IOMYJISIIMOHHO-BUIOBOM, OHOIECHOTHYECKUH U OuochepHbIi ypOBHHU
OpraHM3aliK >)KU3HHU Ha 3eMie. DKOJIOrMUYeCKHe CUCTEMbl: OCHOBHBIE MOHATHUS (ILI€MH MUTAHUS, TUIIEBbIE
MUPaMUIbL, FKoJIorudeckue GakTopsl). OCHOBHBIE MOJ0KEHUSI CHHTETHUECKOW TEOPHU HBOJOLIH.
EctectBennbiii otO0p u ero ¢opmbel. MyTtanmuu u ux kinaccudukanus. Makpo- U MakpO3BOIIOLUS.
DneMEHTHI TEPMOIMHAMUKH U TEOPUU OTHOCUTEIBHOCTH.
Havana TepMonnHaMuKky. DJI€MEHTHI TEOPUH OTHOCUTEIBHOCTH.



JlemoncTpanuu. BugeodgparMeHThI U ClIali bl IO TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

OcHOBHBIE CBelleHHSI 0 CTPOEHHH aTOMa. DBOJIIOUHUS MPEICTABICHUA O CTPOCHMHM aToma. Monenu
crpoenusi atromoB /x. Tomcona u 3. Pesepdopaa. [loctynarsl kBanToBo# Teopun H.Bopa. IIporonHO-
HEUTpPOHHAs Teopus cTpoeHus atomHoro sapa [. MBanenko u B.I'eitzenOepra. M3oTomnsl. DneKTpoHHAS
o0osouka aroma. DHepreTnyeckue ypoBHU. [loHstue o snekrpoHHOM obisake. Ilepuoanyeckuii 3aKoH.
OtkpoiTre /. U. MeHae/ieeBbIM NEPUOIUYECKOT0 3aK0HA. [[peIMOChIIKM OTKPBITHS IEPUOANIECKOTO
3akoHa. IlepBble MOMBITKM KiIacCUPHUKAIMKM XUMUYECKUX 3eMeHTOB. Otkpeitue .M. MenpaeneeBbiM
MIEPUOIUYECKOr0 3aKOHA. [leproAMYHOCTh B H3MEHEHUU CBOWMCTB XMMHYECKHMX OJJIEMEHTOB M HX
coequHenuil. [Tepuoaudeckuii 3akoH B opmynuposke .M. MenneneeBa. CoBpeMEHHBIE TIPEICTABICHUS
O MpUYMHAX [EPUOJAMYECKOrO0 H3MEHEHHsS CBOMCTB XHWMHMUYECKHX OJJIEMEHTOB M HX COCIWHEHUM.
CoBpemeHHass (GOpPMYIHpPOBKA MEPUOTUYECKOr0 3akoHa. Ilepmonmyeckas cucrteMa XHMHUYECKHUX
AJIEMEHTOB, KakK rpaduueckoe oToOpakeHue Iepuoaudeckoro 3akoHa. CTpyKTypa MepUOAUYECKOM
tabmuipl. [leproas! (0oiblIve U Malble) U TPYMIbI (TTIaBHBIE U TOOOYHBIE).

3HayeHUe NMEePUOAUYECKOr0 3aKOHA M NMEPHOAMYECKOH CcHUCTeMbl XUMHYeCKHX 3jdeMeHTOB JI.H.
MenpeseeBa 111 GopMHPOBaHHS €CTECTBEHHOHAYYHOH KaPTUHBI MUpA.

[IporHocTuyeckas cuia U 3HAYEHHUE NEPUOJUYECKOTO 3aKOHA M MNEPUOJUYECKON CHUCTEMbl. 3HAUYECHHE
[IEPUONYECKOI0 3aKOHA M NEPUOJUYECKON cUCTeMbl XUMuueckux aiemeHtoB . M. Menneneesa i
Pa3BUTHUS HAYKU U IOHUMAHUSI XUMUYECKON KapTUHBI MUPA.

Bbaaropoanbie rasbi. bnaropoanbie raspl, IpUUMHA UX CYIIECTBOBaHUS B aTOMapHOM COCTOSTHUH.
[Ipumenenue 61aropoIHBIX Ta30B.

HNonnas xummnueckas cBs3b. MoHbl 1 X Knaccudukanus: no 3apsiay (aHUOHBI M KaTUOHBI), IO COCTAaBY
(mpocteie u cnoxHbie). Cxema 00pa30BaHHUS HOHHOW CBS3U. VOHHBIE KPUCTAIIIMYECKHE PEIICTKH.
Xnopua HaTpUs — TUIIMYHBIA [IPEICTaBUTENb COEAMHEHUN C HOHHBIM TUIIOM CBS3H.

KoBasienTHasi xumuyeckasi cBsizb. KoBaneHTHast CBSI3b KakK CBsI3b, BOSHUKAIOIIAS 32 CYET 0Opa30BaHUS
OOIIMX AJIEKTPOHHBIX MMAap IMYTEM IEPEeKpPhIBaHUS DJIEKTPOHHBIX opOuTaneil. KpaTHOCTh KOBaleHTHOM
cBsi3u. OOMEHHBIE U JIOHOPHO-AaKIIETITOPHBIE MEXaHU3Mbl O0pa30BaHUA KOBAJECHTHOW  CBS3H.
OnektpoorpunarensHocTh (30).  Krnaccudukamuss KoBaJIeHTHBIX cBsizeil: mo D0 (momnsipHass u
HenossipHast). Jumomnu.

Metaibl u ciuiaBbl. MeTajuimyeckasi XuMuyeckasi cBs3b. OO0mue (puzndeckne cBOCTBa METAIUIOB!
ANEKTPONPOBOIHOCTD, MPOYHOCTH, TEIJIOMPOBOJHOCTh, METAUNIMYECKUN OJecK, MIaCTUYHOCTh. CILIaBbI
yepHble U 1BeTHble. Ctanb, 4yryH. JlaryHb, OpoH3a, Menbxuop. Meramuinyeckas CBsA3b. 3aBUCUMOCTb
NEKTPONPOBOJHOCTH METAJNIOB OT TEMIIEPATYPHI.

MouJekyasipHO-KHHeTH4YecKasi Teopusi. OCHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOpHUH.
WneanbHblii ra3. YpaBHEHHE COCTOSIHMSI MJEAJIBHOIO ra3a. ArperaTHblie COCTOSIHHSI BeIIEeCTB.
l"azoo0pa3Hoe coctostHue. 3aKOH ABOTAIpO W CIEACTBUS M3 HEro. MOJSpHBIA 00bEM Ta30B MPH H.Y.
XKunkoe cocrosHue BemectB. Tekyuects. TBeproe cocrosHue BemecTBa. Kpucrammueckne pemieTku
Pa3HbIX THUIOB JUIsl TBEPIOrO COCTOSIHUSA BemiecTBa. lloHaTue o ninazMe. Beicoko- 1 HU3KOTEMIIepaTypHas
IJIa3MBbl U UX IPUMEHEHHE. B3anMHBIe Tepexoibl MEKIY arperaTHbIMU COCTOSIHUSIMH BEILIECTB.
IIpupoausbiii ra3. [IpupoaHbIi ra3, ero COCTaB U HAIPABJICHUS HCIIOIb30BAaHUS B Ka4eCTBE TOIUIMBA U
XUMHUYECKOro cbipbs. KonBepcust Merana. CHHTE3-ra3 W €ro HCIHOJIB30BaHUE ISl IIOJYYECHHUS
CUHTETHYECKOTro OeH3MHa M MeTaHona. [IpenenbHble M HempeselbHble yrieBoAopoasl. KauecTBeHHbIE
peakuuu Ha KpaTHYIO CBs3b. buoras.

Kuakue BemecrBa. Hedrs. Hedts, ee cocrtaB, ¢usnueckue cBOIICTBAa M IPOUCXOXKIIECHUE.
DKoJIOTHYecKHe NOCIECTBHS pa3inBa HEPTU U crIOcOObI OOPHOBI ¢ HUMH.

[TonmyTHbIil HedTsiHOM Ta3, ero cocrtaB. IIpomeccsl mepepabOTku HEPTH: peKTUPHUKAIMSA U KPEKUHT.
ITpoaykTel mepepabOTKU HEPTH U UX HCIIOJIB30BAHHE.

TBepaoe cocrosinme BemecTBa. Kuakue kpucraaibl. Kpucraminueckue u amMopdHbIE BelIECTBA.
[Tpuznaku u cBoiictBa amoppHOCTH. OTHOCUTENBHOCTh MCTHHBI B XMMHUHU. JKUAKHE KpUCTAJUIBI M MX
MpUMEHEHHE B TeXHHUKe. OTHOCUTEIBHOCTh MCTUHBI B OMOJIOTUU U (DU3HKE.

Kaaccudpukanus HeopraHH4ecKMX BelleCTB M ee OTHOCHTeIbHOCTh. Kiaccudukanus mpupoaHbIX
BenlecTB. OpraHnyeckre U HeopraHuueckue pemiecTBa. M3omepus. Kiaccudukanus HeopraHudecKux
BemiecTB. [IpocTeie BelecTBa: METayuIbl, HEMETAJUIbI, OJaropoanbie ra3pl. OTHOCUTENBHOCTD JEJIEHUS
MIPOCTHIX BEIIECTB Ha METaJIbl U HEMETaJIbl. AJUIOTPOIUS U ee NpuYrHbl. CII0’)KHBIE BEIIECTBA: OKCUbI,
KHUCJIOTBI, OCHOBaHUS, COJTU. OTHOCUTENBHOCTh KJIACCH(PHUKAIIMU CIIOKHBIX BELIECTB.



Knaccupuxanmusa opranuveckux coeauHeHuid. OCOOEHHOCTHM COCTaBa, CTPOCHUS W CBOWCTB
OpPraHMYECKUX coeauHeHUl. OCHOBHBIE MOJIOKEHUSI TEOPUM XUMHUYECKOro cTpoeHus A. bytnepoa, @.
Kexkyne, A. Kynepa.

W3omepusi, kak (QYHKIMS XUMHUYECKOTO CTPOEHHUS Ha MpPHUMEpE STHIIOBOIO CIUPTAa U JUMETHUIIOBOTO
s¢upa. [IpnunHbl MHOrooOpa3us OpraHMYeCcKUX COeAMHEHUH.

Knaccugukanus opraHn4eckux COeAMHEHHUH. YTIIEBOJOPOIBI: aJKaHbl, AJIKCHbI, aIKWHBI, AIKaJIUCHBI U
apenbl. Kitacchl opranndeckux COeAMHEHUN, MOJIEKYJIbI KOTOPBIX CoJepKaT (yHKIMOHATIbHBIE IPYIIIbL:
THJIPOKCHIIbHYIO, KapOOHWIbHYIO, KapOOKCWIbHYIO, aMHUHOTpynmy. OTHOCHUTENbHOCTh JIEJICHUS
OpPraHMYECKUX COSAMHEHUN Ha KJIacChl.

IHosmMmepsbl. OCHOBHBbIE MNOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMED, IOJIUMED,
AJIEMEHTapHOE 3BEHO, CTeneHb mnoiuMmepusanuud. CrnocoObl MOJTy4YeHHs] MOJIMMEPOB: PEaKIHU
MOJMMEPHU3AIMH U TIOJUKOHICHCAlMK. bruononmmeps! n ux 61oIorudeckas poib.

[Tnactmaccel. TepMoruiacTel U peakTomiacTel. [IpeacraBurenu muacTMacc U 00JIACTU UX MPUMEHEHHS.
Bonoksna. [Ipupoasble (KMBOTHOTO M paCTUTEIBHOTO MPOUCXOKAEHUS) U XMMHUECKHE (MICKYCCTBEHHBIE U
CHUHTEeTHYEeCKHe) BOJOKHa. [IpencraBureny BOJOKOH M 0O0JlacTH MX NHpuMeHeHus. Heopranumdeckue
IIOJINMEPBI, KaK BELIECTBA ATOMHON CTPYKTYPBI.

CmMmecu, UX coCTaB U cnoco0bl pa3jaesnenus. [loHsaTre o cMecH, Kak CUCTEME COCTOSIIEH U3 pa3IUYHbIX
XUMUYecKux BemecTB. Knaccudukanus cmecell mo BHU3yallbHBIM INPH3HAKaM (TOMO- M T€TE€POTeHHBIC
CMECH) M IO arperaTHOMYy COCTOSIHUIO (TBepible, KUAKUWE U Ta3oo0paszHble cMmecu). CocTaB cMmecei:
MaccoBasi 1 00beMHast JOJIM KOMIOHeHTa cMecH. CriocoObl pasnienieHus: cMeceil. JlucnepeHble CHCTEMbI.
[Tonstue nucniepcHoit cucreme. Kiaccudukanus AUCrepcHbIX CHCTEM M0 pa3MepaM JUcIepcHol (asbl u
arperaTHOMY COCTOSIHUIO AMCIIEPCUOHHOM Cpelpl U AUciiepcHON (a3pl. 3HAUEHHE TUCHEPCHBIX CUCTEM B
MPHUPOJIE, MPOMBIIIEHHOCTH M TOBCEIHEBHOM XHU3HU uenoBeka. [ pyOoaucriepcHbIE CHUCTEMBI M UX
knaccuukanus (CyCIeH3MH, dMYJbCUH, adpo3onn). [IpuMeHeHHe STHX CHUCTeM B TEXHUKE U OBITY.
ToukogucnepcHbie (KOIJIOUIHBIE) CHCTeMbI, UX Kkiaccupukamus (3omu u renu). Koarymsmus.
Cunepesuc.

JlemoHcTpamuu.

Buneopparmentsr u otorpaduu mo Tteme: HEOHOBas pekjamMa M aproHOBOW CBApKOM, AWpPIKadiel u
BO3/YIIHBIX IIapOB, 3aIOJIHEHHBIX T'elieM, 0albHEeOJIOrHUYeCKHe PaloHOBbIE BaHHBI. PasnudnHbie (GOopMBI
MEePHOANIECKON cucTeMbl xumudeckux anmemeHToB J[.M.Menneneea. Iloprpersr: JI. ByabGonmpana, JI.
Hunscona, K. Bunknepa, A. bytinepoBa, ®@.Kekyne, A. Kynepa. Mogenu KpuCTaLIMYECKUX PELIECTOK:
XJIOpHU/Ia HATPUsl, MOJa, YIIEKUCIIOTOo ra3a, aiMasa, rpadura. OOpas3ibl MHHEPAJIOB M BEIIECTB C HOHHBIM
TUIIOM CBS3M (OKCHJIa KajblMs, Pa3IMUHbIX COJIEH, TBEPABIX IIEJIOYel, rajuTa, KajablUTa); BEIIECTB C
KOBAJICHTHBIM THIIOM XUMUYECKOU CBSI3U.

Komrekuuu: Meramios, CIUIaBOB; BEHIECTB M MAaTE€pPHANIOB, IOJYYaEMbIX Ha OCHOBE IPUPOJHOTO rasa;
He(pTh U IPOIYKTHI ee nmepepaboTKu; aMOp(HBIX BEIIECTB U MAaTEPHUAJIOB; MPUOOPOB HA OCHOBE JKUJIKHX
KPUCTAJIJIOB;, MPOCTBIX M CJOXHBIX BELIECTB; IIJJACTMACC, BOJOKOH, HEOPraHWMYECKHUX IOJIMMEPOB
(MMHEpaJIOB U TOPHBIX MOPOJ); OPraHMUYECKUX coeAMHEeHUN. [{uddy3us AyMmMCThIX BEUIECTB C ropsIien
JTaMMOYKY HakanuBaHus u nudy3us nepmanranata kanus wim cynbdara meau (I1) B Bose.

[TprbGops! Ha OCHOBE HU3KOTEMIIEPATYyPHOIl TJ1a3Mbl (Ta30BbI€ JIa3ephl, IIJIa3MEHHBIE [TaHEIH TEJIEBU30POB
U T.J.)

[MapocrepxkHeBbIEe 1 00BEMHBIE MOJEIHN MOJIEKYJ MEPBBIX MPEACTABUTENCH peleIbHbIX YIIIEBOJI0POIOB,
crpyktyp Oenka u JJHK. ®duznyeckue cBoiCTBa ra3000pa3HbIX (IpoMaH-OyTaHOBAsi CMECh B 3aXKHUTaJIKe),
KUAKUX (OCH3MH) U TBEPBIX (MapauH) aJKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
I'openne mnpomnaH-OyTaHoBoW cMecu (3akuranka).  OTHOIIEHHE NpPEAETbHBIX M HeNpenelbHbIX
YTJIEBOJIOPOJZIOB K PAcTBOPY IMepMaHTaHaTa Kanusi u OpoMHOi# Boje. OOpazoBanue HePTSIHOM TIJIICHKU Ha
ITOBEPXHOCTHU BOJBI.

OO6Hapy’xeHue HenpeaeNbHbIX COETUHEHUH B )KUIKUX HEPTEpo yKTax.

[Tonmyuyenue nnactuueckoit cepsl. [lomyuenue 6enoro ¢ocdopa. IlonydeHue AUCTHIIITMPOBAHHON BOJIBI.
Ounctka cMecu KpHUCTAUIOB AMXpoMara M IepmaHraHata kamus. OOpasipl pasiUyHBIX JHUCIEPCHBIX
CUCTEM: 3MYJbCHH, CYCIIEH3UH, adpO30JIH, I'esin U 30au. [losydyeHne KOUIOMAHOrO pacTBopa U3 XJI0pHaa
xenesa (I). Koarynsus nomyuenHoro pactBopa. ekt Tunaans.

JlaGopatopubie ombIThl. 1. KoHcTpynpoBanue mnepuoanyeckoi TaONUIbl XMUMUYECKUX 3JEMEHTOB C
UCIOJIb30BaHWEM KapToyek. 2. O3HaKOMJIEHHE C KOJUIEKIUSMU METAJUIOB U CIUIaBoOB. 3. bpoyHoBckoe
JBMDKEHUE YacTHUI] TYIIU WM LBETOYHOH MbUIbIBI B Boxe. 4. [IpoBepka mpubopa i MOJy4YeHHs Ta30B
Ha FePMETUYHOCTh. 5. YBelnYeHHe JaBlIeHUs KUIKOCTU Mpu ee cxkatuu. 6. CpaBHEHHE Koyie0aTeIbHbBIX



JNBW)KEHUW MOJIEKYJ BOAbl M Jbaa ¢ nomombto CBY. 7. BemapuBanue pacTBopa MOBapeHHON COJIM.
QunbTpoBaHUE TeTeporeHHol cMecu. OTcTanBaHue, Kak CIIOCO0 pasfeNeHusl cMecel JeKaHTauuei u ¢
MOMOUIBIO ACTUTEIBLHON BOPOHKH. 8. O3HAKOMIIEHHE C AUCTIEPCHBIMH CUCTEMAMM

[TpakTuyeckas padora Ne 1. M3yuenue otorpaduii TpeKoB 3apsHKEHHBIX YaCTHII.

[TpakTrueckas padora Ne 2. Ilomyuenue, coOupanue U pacrio3HaBaHHUE Tra30B.

Tema 3. Xumudeckue peaknum (13 u)

XHMHYECKHE pPeaKIMH M MX Kiaaccupukanusa. XMMUYECKUE PEaKLUUU MU XUMHUYECKHE SIBJICHMS, UX
oTnuus OT (u3nyeckux sBiIeHUN. Peaknum Oe3 M3MEHEHHsI COCTaBa BELIECTB: AJUIOTPOIU3ALUHN U
nzoMepuszauuu. Peakuuuy, uaymume ¢ U3MEHEHHEM YHCIIa U COCTaBa BEUIECTB: COCIMHEHUS, Pa3IOKEHUs,
3amMerieHusi, oOMeHa. Peakuuu, mpoTekaroniye ¢ BBIACICHHEM WIH TOTJIOMIEHUEM TEIJIOTHL: 3K30- U
sHIOTepMHUECKHe. Jlpyrue Npu3HaKu KIACCU(PHUKALMM XMMHYECKMX peaklUuil Ha MpUMepe CUHTE3a
okcuga cepel  (VI): wu3MeHeHHWe CTeNeHel OKHUCICHHs JJIEMEHTOB, O00pasylomuxX  BEUIeCTBa,
HCII0JIb30BaHUE KaTaIU3aToOPa, arperaTHOE COCTOSIHUE BELIECTB, HAIIPABJIICHUE IIPOLIECCOB.

Cxopoctb xumu4Yeckoil peaxkuuu. lloHdatne o ckopocTu XuMuyecko peakuuu. ['oMoreHHele u
reTepOreHHbIE PEaKIHUHA. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKUUM OT IPHUPOIBI PEArupyrolIux
BEIIECTB, MX KOHIICHTPAIMHA. 3aBUCUMOCTh CKOPOCTH peakiuu OT Temrepatypsl. [IpaBuino Baut-I'odda.
3aBUCUMOCTb CKOPOCTH P€aKLUU OT IUIOUIAA CONPUKOCHOBEHHUS BEIECTB M HAJIMYMS KaTaIu3aTopa.
O0paTUMOCTH XMMHMYECKHX pPeaKIHii. HeoOpatumele u obOparumbie peakuuu. CocrosiHHE
XMMHUYECKOI0 paBHOBECHS JJIs1 OOpaTUMBbIX PEeaKLUH.

[Mpunmun Jle-llarense. CMmenieHne XMMHYECKOTO PABHOBECHSI OOPAaTHUMBIX PEAKIHA B XHUMHUYECKOM
IIPOU3BOJICTBE HA IPUMEPE CUHTE3a AMMHMAKa.

OKuCIUTEIbHO-BOCCTAHOBUTE/ILHBbIE peakuuu (OBP). Daexkrposns.

Crenenp okucieHus u ee omnpenenenue no gopmyne coequnenus. [lousatue 06 OBP.  Oxucaurens u
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

ONEeKTpOIN3 pacIIaBoOB U PaCTBOPOB HAa IPUMEPE XJIOPUAA HATPHSL.

DNEKTPOIUTUYECKOE  IOJIyYEHHUE  aIFOMHUHHUSL. [IpakTueckoe TNPUMEHEHHE  AJIEKTPOJIN3A.
["anpBaHOIUIACTHKA U TaJIbBAHOCTET .

XumMHu4eckHe HCTOYHNKH TOKA. ["aJbBaHMYECKHE 3JIEMEHTHI Ha ITpuMepe ieMenTa Jlanuansa-Akoou, ux
YCTPOMCTBO M MPUHIMI ACUCTBUSA. YCTPOHCTBO OaTrapeiku Ha MpPUMEpPE CyXOro ILIEJIOYHOTO 3JIEMEHTA.
VY CTpolCTBO CBUHIIOBOTO aKKyMyJisiTopa. ["anpBanu3anus u aaekrpodopes.

Pusuka Ha ciayxk0e 4enoBeka. AHTPOIIOMETPUSA: U3MEPEHUE IIUHBI U MAacChl TEJa, CIUPOMETPUS H
KU3HEHHAs €MKOCTh JIerKuX. TemioBble M3MEpEeHUs M TeruloTepamnus. V3mepeHue apTepuasbHOro
JaBJICHUsA. [MIEpTOHMS M TUIIOTOHUSA. YIJbTPa3ByKOBas JUAarHOCTHKA W TEpaNus.  DJIEKTPOTEparus.
Jlazepnast Tepanusi. MarHuTHBIA pe30HAHC U peHTreHoanarsoctuka. @mooporpadus. Tomorpadus
JleMOHCTpanuy.

[Tonyuenue Oemoro d¢ocdopa. I'openune Qocdopa u pactBopenue okcuaa dochopa (V) B Bozue.
[Tonyuyenue u paznoxenue rugpokcuaa menu (IT). BzaumoneiictBue xene3a ¢ pacTBOpoM cylibdhata MeIu
(II). OmprTel, WMIOCTpUpylOIIME MpaBuwio beprome — oOpa3oBaHue oOcaaka, raa WU Cj1aboro
AJIEKTPOJINTA.3aBUCUMOCTh CKOPOCTH DPEAKLMM OT MPHUPOABI BEIECTB Ha INPUMEPE B3aUMOACHCTBHUS
pPacTBOPOB PA3NIMYHBIX KHCIOT OJUHAKOBOW KOHIIEHTPAlMM C OJMHAKOBBIMHM TpaHyJiaMd LIHMHKA M
B3aMMOJCICTBUE OJMHAKOBBIX KyCOYKOB MarHus, LHMHKAa M JKeje3a C COJSHOW KHCIOTOM.
B3aumopeiictBue pacTtBopa CEpHOW KHCJIOTHI C pacTBOpamMu THOCYJb(ara HATpUs pPa3IUIHON
KOHIIEHTpaluu. B3anmoseiicTBue pacTBOPOB CEPHOM KUCIOTHI U THOCYJb(paTa HATPHUs MPU PA3TUUHBIX
temneparypax. OOpaTumble peakii Ha MpuMepe noiyueHus pomanuna xenesza () u nabnronenus 3a
CMEILEHNEM PABHOBECHS 110 MHTEHCUBHOCTH OKPACKH MPOAYKTA PEAKIIUHU NP U3MEHEHUH KOHLEHTPaLluu
peareHToB U NpoaykToB. ['openue cepsbl, kak OBP. Moaenb anexktponusepa.  Mojenb 3JI€KTPOIU3HON
BaHHBI JJIS1 TIOJYYEHUS AJIOMHMHMSL. Komnexuust 6arapeek. CBUHLIOBBIN akkymysstop. Poctomerp,
MEAUIMHCKHE BECHI, CIIMPOMETP, PTYTHBIA U 3JIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3JIMYHBIX BUJIOB,
na3epHas ykaska. BuneodparMeHThl u craiiibl o Teme.

Jlaboparopuble omnbIThl. 1. BausHue temmepaTtypbl Ha CKOpocTh peakuuu okcuaa menu (II) ¢ cepnoit
KHCIIOTOM. Pa3noxeHune nepokcuaa BoAOpoJa ¢ MOMOIIbIO okcuaa Mapranua (1V) , a takke karanassl
ceiporo kaproderns. 2. BerrecHenue Meau u3 pactsopa cyiabdara menu (I1) sxemezom.

[TpakTuyeckas padora Ne3. MzyueHne XUMHUUECKUX pPEeaKLU.

[IpakTuueckas pabora Ne 4. COopka ralbBAHUYECKOT0 3JIEMEHTA U UCIIBITAHUE €TO JEHCTBUSI.

Tema 4. 3n0opoBbe (224).

CucremaTuyeckoe 1oJiokeHHe YeJ10BeKa B MUpe ’KUBOTHBIX.



buonornyeckas knaccudukanus yenoseka. [IpsMoxoxieHre U €ro BIMsSHNE Ha CKeJleT YyenoBeka. Pyka —
OpraH M IpOAYKT TpyAa. Pa3Burue uepena v roJ0BHOTO Mo3ra 4enoBeka. [lepBas u BTOopas CUTHAJIbHBIE
cUCTeMbl. bruoconuanbHas npupoaa 4eIoBeKa.

I'eHeTnka yesi0BeKa M METOABI ee U3yYeHHUSI.

OCHOBHBIE NOHATHS I€HETHKHU: HACIEACTBEHHOCTb, U3MEHYMBOCTb, T€H, XPOMOCOMBI, MyTallui, FCHOM,
TeHOTHII, (PEHOTHI, JOMUHUPYIOIIUE U PEIIECCUBHBIC MPU3HAKH. | €HOM 4YenoBeKa U ero paciupoBKa.
IIpakTHyeckoe 3HAYEHUE HU3YYECHHsS TIE€HOMA 4YeJoBeKa.  MeToabl M3y4eHMsl TEHETUKH 4YeJIOBEKa:
TCHEAJIOTUYCCKII, ONM3HEIOBBIN, MUTOTeHEeTHYeCKrii. ['eHeTnueckue (HacleICTBEHHBIE) 3a00JIeBaHUS
4eJI0BEKA.

®du3uka yesaoBeka. CKeleT ¢ TOYKU 3peHust PU3NIECKOro MOHATHs 0 pbryare. KpoBooOparenue B cBeTe
TMJIPOAMHAMMKY: ITyJIbC, KpoBsiHOe AasieHue. Ju¢¢ys3usa, kak ocHoBa (OpMUPOBaHMSA MEPBUYHOM U
BTOPUYHOM MOYH B IIOYKAX, & TAK)KE Fa3000MEHA B TKAHSX U JIETKUX. TepMOpEryIsiiysl ¢ TOMOUIbIO KOXHU
ITyTEM TEIUIOIPOBOAHOCTH, KOHBEKIIUH, U3JIyYCHUS M UCIIAPEHMsI BOJBL. DJIEKTPOJMHAMUYECKas IPUPOAa
nepeaud HEpBHBIX HMYyJbCcOB. Onruueckas cHUCTEMa 3peHMs. AKyCTHYecKass CUCTeMa clyXa H
ros0coo0pa3oBaHue.

Xumus 4esioBeKka. XMMUYECKHI COCTAaB TEJla YEIOBEKA: SJIEMEHTHI M BEIIECTBA, UX KJIACCU(PHUKAIMS U
3HadyeHue. Bona, ee Gpynkuun. Boauslil 6anaHc B opraHu3me uesioBeka. MUHEpaJIbHbIE BEIECTBA M MX
pOJib B JKU3HEACITEIBbHOCTH OpraHuW3Ma 4eJoBeKa. 3a0osieBaHMsl, CBS3aHHBIE C HEJOCTATKOM HIIU
M30BITKOM HEKOTOPBIX XUMHUYECKUX 3JIEMEHTOB B OPraHU3Me YelIOBeKa.

Buramuubl. Vctopus OTKpeITHS BUTaMHUHOB. BuTamMuHBI, Kak OMOJOTMYECKH AKTHUBHBIE BELIECTBA.
bosie3Hn, BBI3BaHHBIE HEIOCTATKOM WM H30BITKOM BHUTAMHHOB: aBHUTAMUHO3bI, TMIIOBUTAMHUHO3BI,
TUIIEPBUTAMUHO3BI.

CyTtouHas NOTpeOHOCTh YeJIOBEKAa B BUTAMMHAX U X OCHOBHBIE (DYHKIUH.

Knaccupukanuss  ButamuHOB.  BopmopacTBopumble  BHUTamMuHBl Ha  mpumepe ButammHa  C.
JKupopacTBopuMBbIe BUTAMUHBI HA IIPUMEPE BUTAMMHA A.

I'opmonsI.

HepBHast u rymopanpHas peryJisiiuu MPOLECCOB KU3HEACITEIBHOCTH OpraHHU3Ma. I'opmoHBI, Kak
IIPOJYKThI, BEIpAOATHIBAEMbIE KEJI€3aMU BHYTPEHHEN CEKPELUH.

Knaccugukanus ropMOoHOB IO JKejle3aM, KOTOpble HMX NPOIYLHUPYIOT M IO XMMHUYECKOH NpHUpOJE.
CpoiicTBa TOPMOHOB. WucynuH, Kak TOpMOH OEIKOBOW HPUPOIBI. AJpeHanuH, Kak TOPMOH
aMMHOKHUCIJIOTHOM npupoabl.  CTepouHble TOPMOHBI Ha MPUMEpE MOJOBbIX.  'mnep- u runodyHKIus
KEJIE3 BHYTPEHHEN CEKPELH.

JlekapcTrBa. Kparkue cBeneHHs O 3apoXKACHUM M pa3BuTUM  (apmakosnoruu. Kiaccuduxanms
JIEKapCTBEHHBIX CPEJICTB 10 arperaTHOMY COCTOSIHMIO: >KUJKHE (pacTBOPbI, HACTOM, OTBApbl, MUKCTYBI,
OMYJbCHUH, CYCIEH3UU W JAp.), TBepAble (IMOPOIIKH, TAONETKH, MWK, Karcysbl), MArKHe (Masu,
JUHUMEHTBI, TacTbl, CBEYM). AJKAIOUMIbI. Bakuns. XUMHOTepaneBTUYECKUe Mpernaparsl.
AntOnotuku.  Hapkotnyeckue npenaparsl. Hapkomanus u ee nmocienctsus. ONTUMAIbHBIA PeXKUM
MIPUMEHEHHUS JIEKaPCTBEHHBIX MTPENapaToB.

3nopoBeIii 00pa3 xu3HH. DuU3MUECKUe 300pOBbE U €ro Kpurepuu. Ilcuxuueckoe 310poBbE U €r0
kputepuu. HpaBCcTBEHHOE 370pOBbE M €r0 KpUTEPUH. TpH OCHOBHBIE COCTABIAIOIIME 3J0POBOIO
o0Opa3za XHU3HHM: pPEXKHUM JHS, NMPaBUIbHOE MNHMTaHUE, (hU3NYECKas AKTUBHOCTb U 3aHATHE CHOPTOM.
@daxTophl, BIUSIOIIME HA 30POBbE YENIOBEKA: OKpYKawllas cpena, NpoduiakTHUecKas BaKIIMHALUSA,
CTPECCHI, BPEIHBIE NPUBBIUKH. AJIKOTOJIN3M U €ro nociencTsusd. HapkomaHus u ee nmociencTBusl.
®usuka Ha ciayxbe 310pOBbsl 4YeloBeKa.  AHTPOIOMETpUS: H3MEPEHHE [UIMHBI M Macchl Telna,
CIIMPOMETpUSl U JKU3HEHHAs €MKOCTb JIETKHMX. TeIUIOBBIE M3MEpeHus W Teruorepanus.  M3mepenue
apTepHalIbHOTO JaBlieHUs. ['MNEepTOHUS U TUIIOTOHHUS. VnbpTpa3BykoBasi AMArHOCTHKA U Tepamnusl.
DnexTpoTepanus. JlazepHas Tepamnusi. MarHuTHblii pPE30HAHC U PEHTTEHOAMArHOCTHUKA.
®mooporpadust. Tomorpadus

CoBpemeHHBbIC MeIMIIMHCKHE TEXHOJIOTHH

310poBhe 4YeENOBEKa: CHUCTEeMHBIM monxon. HopmampHas ¢usmonoruss uenoBeka. (OcoOeHHOCTH
(YHKIIMOHMPOBAHUS JbIXaTeNbHOW, KPOBEHOCHOW MW JPYIMX CHCTEM opraHusma. DOHU3HOJIOrHyYecKHe
ITOKA3aTeJIM OpraHu3Ma 4eJIOBeKa U X HOPMaJIbHOE 3HaueHue. MeINIMHCKIE TEXHOJIOTMU TUarHOCTUKU
3a0oseBaHui. BO3MOXXHOCTH M MEpPCHEKTHBBI METOAOB MPOQMIAKTUKU, TEpalmud M BOCCTAHOBIICHUS
opranusma. [loaxonap! K NOBBIIEHUIO 3()(PEKTUBHOCTU CUCTEMBI 3[JPaBOOXPAHEHHUS.

Nudexunonnbie 3a001eBaHust U UX NPOPUIAKTHKA



Nudexunonnbie 3aboneBanus U ux Bo30yautenn. CriocoOsl nepenayr WHPEKIMOHHBIX 3a00JICBaHUN 1
conuagbHble (AKTOPHI, CIOCOOCTBYIONINE MX pacIpocTpaHeHu0. VIMMyHHasl cucTeMa W MPHUHIIMIBL €
pabotel. OcoOeHHOCTH (PYHKIMOHUPOBAHUS HWMMYHHUTETAa y pas3HbIX Tpynn HaceneHus. CrocoObl
npodunaktuku MHQEKIHOHHBIX 3a0oneBaHuil. Bakuuuanus. HampaBneHHOCTh  MEIMIIMHCKUX
npemnapaToB sl 60psObl ¢ MHPEKIUMOHHBIMU 3a0oseBaHusAMH. [Ipobiema pa3BUTHS YCTOMYMBOCTU
BO30yauTenel 3aboneBaHMi. MexayHapoaHble TNPOrpaMMbl MO Ooppbe ¢  MHGPEKIMOHHBIMU
3a00JIeBaHUSMU.

Hayka o npaBHWJIbHOM NMUTAHUH

MeTtabonu3m, kak 0OMeH BElIeCTBOM U YHEprueil Ha ypoBHE opranuima. [IpuHuumnel GyHKIIMOHUPOBAHUS
MUIIEBAPUTEIBHON crcTeMbl. KauecTBO MPOAYKTOB MUTAHUS C TOUYKH 3PEHUS SHEPreTHUECKON IEHHOCTH
U COJEp)KaHUs TIOJIE3HBIX M BPEOHBIX BEIIECTB 3HaueHUWE COATaHCUPOBAHHOTO MHUTAHUSA IS
noJIep)KaHUsl  310poBbsl. [IuiieBble JO0ABKU: TMOJIE3HBIE CBOMCTBA M MOOOYHBIE 3((EKTh HX
UCIOJIb30BaHusA. J[MeThl U 0COOEHHOCTH X MPUMEHEHUS.

Hemoncrpamuu. Tabmuiel, BumeopparMeHTsl U ciaiael mo Teme: Ckener denmoBeka. Myisik
«Topc yenoeka». Mogaenb mosekynsl JJHK. Monenu rinasza, yxa, mo4ku, HEpBHOW CHCTEMBI YEJIOBEKA,
koku. Ckener uenoBeka. Mi3mepenue mysbca, 1aBJIeHUs, OCTPOTHI 3pEHUS, TEMIIEPATyphI Tela.
Konnekuuu: BUTaMHHHBIX TMpenapaTroB, MEAUIMHCKUX TOPMOHAJIBHBIX IPENapaToB, JEKAPCTBEHHBIX
(GopM pa3IMYHOrO arperaTHOrO COCTOSIHHS, JIGKAPCTBEHHBIX (OPM pPA3IMYHOTO CIEKTpa ICHCTBUS.
buyperoBass W KCaHTOMpPOTEMHOBAas peEakUUU AJs MpermapaTa HHCyIHHA. [lopTpeThl BbIIAIOIIUXCS
YYEHBIX, BHECUINX 3HAYUTEIBHBIN KIaa B (hapMakoJoruio. PocToMeTp, MEAMIIMHCKUE BECHI, CIUPOMETD,
PTYTHBIH U IEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3TUYHBIX BUJIOB, JJa3epHasl yKa3Ka
JlabGopaTopHbIE OIBITHI.

1. V3ydyeHne MHCTPYKIMHM [0 TPUMEHEHHUIO alTeYHbIX MpenaparoB BuTamuHOB. Ompexnenenue pH
pactBopa ButamuHa C. 2. Onpenenenue pH cpeasl pactBopa acnupuHa

[Ipaktuueckass pabora Ne 5. MccrnenoBaHue MpONOPHHUOHAIBHOCTH COOCTBEHHOTO palMOHA MUTAHMUS,
MPOBEPKA COOTBETCTBUS MACCHI TEJIa BO3PACTHON HOpME.

[IpakTuueckas pabora Ne 6. UHTepnpeTaius pe3yibTaToB O0IIero aHaan3a KPOBH U MOYH.
[IpakTuueckas padora Ne 7. OnieHKa UHIMBUAYAJIbHOTO YPOBHS 3/I0POBBSI.

[TpakTuueckas padora Ne 8. OreHka OHOTOTHYECKOT0 BO3pacTa

Tema 5. CoBpeMeHHO€e ecTeCTBO3HAHUE HA CJIy:K0e yesoBeKka (22 4)

DJieMeHTapPHbI JIM JjleMeHTapHble YacTunbl? I[lonsarue o ¢usuke BbICOKMX dHepruil.  JIuHeHHbIN
YCKOPHTEIb 3JIEMEHTAPHBIX YacTHI], aIPOHHBIA KOJIaiep.

Jlenenue aTOMHOTO siApa: MPOTOHBI, HEUTpoHBL. DyHIaMEHTaIbHBIE YACTUIIBI: JICITOHBI U KBAapKH.
®oToHBI. BO30HBI. AHTUYACTHIIBI.

boJsibmioii agpoHHBIN KoOJLIaMaep. MoHTa)X W ycTaHOBKa OOJIBLIOIO apOHHOTO  KoJUIaiaepa.
[Ipunnnn nevicteus kosutaiinepa. IIponcxoxnenune macesl. bozon Xurrca. [Ipoucxoxaenue BeenenHon.
AHTUMUD.

JHepreTuKa u 3Heprocoepe:keHne

[Tpobnembl sHeprooOecneueHus: HAIMOHAIbHBIE, PETMOHANbHbIEC, JIOKAJIbHBIE. 3aKOHBI COXPAaHEHUS
Macchl ¥ dHepruu. [IpakTuyeckoe MpUMEHEHUE 3aKOHOB coxpaHeHMs. Buipl sHepruu. CBsi3b Macchl U
SHEPIruu. DJEKTPOIHEPTHsl M CIOCcOObl ee moiydeHus llomydeHue 37IeKTpUYECKOro TOKa C IMOMOIIbIO
anekTporeneparopa. Herpanuuumonnast sHepretuka. TermioBble M TUApodieKTpocTaHIUU. OCHOBHBIE
MIOHATHSI aTOMHOW DHEPreTUKU. PaanoakTuBHOCTB. SlnepHble peakunu. ATOMHas CTaHLMS U MPUHLIMII
ee pabotel. ADC Ha ObICTphIX HeWTpoHax. Pamuon30TOMHBIE TEPMOIIEKTPUUECKUE TE€HEPaTOph
(PUTEI'n), npuniun ux aeiicteusg. OOnacTH NpUMEHEHHs] aTOMHOM SHEpreTUKU. SlaepHast SHEepreTuka u
MEPCTIEKTUBHI €€ UCIOIb30BaHMs. DHepronoTpedieHrne 1 3HeprodpHeKTHBHOCTD.

IIponoBosbcTBeHHast Mpod/eMa U MyTH ee pelieHusi. ['eorpadus ronoaa u ero npuuuHbl. OCHOBHBIE
HanpaBlieHus B perieHuu [Ipo1oBobCTBEHHO MPoOIeMBbl:

- HCIIOJIb30BaHUE XHMHYECKUX BeIIecTB (YIOOpEHUs, PeryisTopbl pocTpa, (EepOMOHBI, MECTHLUIBI,
peneyieHThl);

- CO3/IaHUE UCKYCCTBEHHBIX NPOIYKTOB IUTAHMSI; - METO/IbI CO3/1aHNUs BBICOKOIPOU3BOAUTEIBHBIX COPTOB
pacTeHuii ¥ NOpoJI KUBOTHBIX.

OcHOBBI OMOTEXHOJI0THH

[TonsiTe OMOTEXHOJIOTUH, KaK MPOU3BOAUTEIHLHONW CHIIBI OOIIECTBA, UCIIOIb3YIOIIEN KUBbIE OPraHU3MBI
u OHOJIOTHMYECKHE MPOIECChl B MPOM3BOACTBE. Tpu 3Tama CTAaHOBICHHUS M Pa3BUTUS OMTEXHOJIOTHU:
paHHss, HOBasi W HoBeimas. TpaaunuoHHas OMOTEXHOJIOTHS: IMPOU3BOJACTBO MPOAYKTOB IHUTaHUS,



nepepaboTka oTxon0B. MonekyisapHas OuorexHosorus. CTpykTypa U (yHKIUS HYKJIEHHOBBIX KHCIIOT.
Cunte3 Oenka. Knerounas wumxkeHepus. ['ennas tepanusa. IlpumeHenune OMOTEXHOIOTMH B
3paBOOXPAHEHUH, CEILCKOM XO34MCTBE M OXpaHE OKpy)Kamoleh cpenbl. ['eHHas WHXKEHEpHUsl.
I'enHOMOM(UIIMPOBAaHHBIE ~ OpraHU3Mbl M TPACHCICHHbIE MPOAYKThL.  KierouHas uWH)XeHepus.
KnonupoBanue. OMOpuOHaibHBIE M CTBOJIOBBbIE KJIETKH. buosiorndeckas HWH)XKEHEpUs, KaK MeETOJ
UCTOJB30BAHUSI MHUKPOOPTaHW3MOB B KadyeCcTBE OHOPEAKTOPOB Ui TOJYYEHHUS IPOMBIIUICHHON
IIPOYKIIH. OcHoBHbIE HaIIpaBJICHUS UCIIOJIb30BAHNUSA (bepMeHTaTUBHBIX IIPOLIECCOB.
Nmmobunu3oBanuble  (GepMeHTh. MupoBoii  pbIHOK OuoTexHonoruid. llepcrekTuBBl  pa3BUTHSA
POCCHICKOTO CETMEHTA.

HaHoTexHO0JIOrMH M MX NPHJIOKEHHE

HanovacTuiisl B )KMBOM 1 HEKUBOM IIPUPOJIE: pa3Mephl, TUIIbI CTPYKTYpPbl, PYHKIMOHAIbHAS 3HAUUMOCTb.
Ocobennocty PU3NIECKUX U XUMUYECKUX CBOMCTB HaHOYacTull. Camoopranu3anus. MeTobl MoaydeHHs
HaHouyacTHL. Meronpl wH3ydeHuss HaHoMaTtepuanoB. KoHcTpyupoBanue HaHoMarepuanoB. Hosele
TEXHOJIOTMH, CTPOSAILIMECS HA UCIIOJIBb30BAaHUM HAHOYACTHI] U MAaTEpPUAJIOB, MOJy4aeMbIX U3 HUX. [loHsaTue
O HAHOTEXHOJIOTMH, KaK YNpaBIsIEMOM CHHTE3€ MOJEKYJSApHBIX CTpyKTyp. JlBa moxaxoma B
HAaHOTEXHOJIOTHHM: «CBEPXY BHH3» M «CHHU3Y BBepX». MOIEKyISpHbI CHHTE3 U caMocOOopKa.
Hanockonnueckoe BbIpallMBaHWE KPUCTAIUIOB H HOJMMEPHU3ULMS. YTIEpOIHblE HAHOTPYOKH.
Cunepretuka. BnusHue HaHOTEXHOJOIMM Ha pa3BUTHE TEXHUKU. OKOJIOTMYECKUH  aCHEeKT
HAaHOTEXHOJIOTUH.

®du3uka u ObIT. HarpeBarenbHbIe M OCBETUTENBHBIE TPUOOPHI. Pa3HOBHIHOCTH JlaMIl: HaKaJIMBaHUS,
raJIOT€HHBIE, TFOMUHECLICHTHBIE, CBETOAUOIHBIE.

MuxkpoBosaHoBast neus (CBY-neus) u npuHLHUII €€ paboThI.

XKuakokpucTajuIMUeCKue SKpaHbl M AMUCILIEH, UX YCTPOMCTBO. DJIEKTPOHHBIM TepMomeTp. [lomamHue
poGoTel. Pammonepenatyuku W paguoNpUEeMHHKH. [IpuHIMIIHANBHOE YCTPOWCTBO TElEBU30pa U
TeneBuaeHUs. CIIyTHUKOBAsi U COTOBas CBA3b.

Xumus u ObIT. Morwmue u uuctsmue cpencra. l[loBepxHocTHo - akTuBHbIe BemiectBa (ITAB).
OtOenuBarenu: XUMHUYECKHME U onTHueckue. MHceKTHLuabl - cpeacTBa Juis OOpbObl C HACEKOMBIMHU.
XUMHUYECKUE CPEACTBA TUTHEHBI M KOocMeTUKHU. [lumieBblie 100aBKy, ©X MapKUpPOBKa.

Cunepreruka.

[ToHATHE O CHHEpPreTMKEe M CaMOOPTaHHW3AIMH OTKPBHITBIX cucTeM. OOIIue NPUHIMIB CHHEPTETUKH.
Touka Oudypkanuu 1 aTTpakT. Pojab cHHEPreTUKH Ui W3y4EHUsS MPUPOAHBIX M COLMAIBHBIX SBICHUM.
CTpyKTypHpOBaHHE MaTEPHAIHHOTO MHPA U €r0 U3YYCHHUE CTICUATILHBIMU pa3zieiaMu (PU3HKH.

@DopMBI ABUKEHUSI MATEPHH.

EcrecTBo3HaHMe MW HMCKYcCTBO. 30J0TO€ CEYEHHWE U €ro HCHOJIb30BaHUE B IMPOM3BEICHUSX
ApPXUTEKTYphl, JKUBOIMUCH, CKYJBITYPHI. [TocnenoBarensHocTs PubOHAUYM, €€ NpPUMEHEHHE B
UCKycCTBE. PacmpocTpaHeHHOCTh IpaBWiia 30J0TOTO CEUEHHUs U MocliiefoBareabHocTH PubOOHA4Yuu B
KUBOW Npupose. bruoHNKa 1 apXUTeKTypa. B3aMMONpPOHMKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.
Hemonctpanuu. Tabmunpl, BuaeodparMeHTsl U oTorpaduu mo reme.

IMoprpersr:  Ix. Yensuka, II. Xwurrca, JI.M. Jlegepmana, M. ®@apaneii, A.A.bekkepens, M.
Cxuanosckas-Kropu, JI. Melithep, O. 'ann

JlaGopatopusble onbITH. 1. 3MepeHne napaMeTpoB KUCTH PYKH

[TpakTuueckas padota Ne 9. MzydyeHue siBIeHUS 2IEKTPOMArHUTHON UHIYKITUH.

ITpakTruyeckas padora Ne 10. M3ydyeHue 30J0TOro ceueHus Ha pa3IUYHbIX 00bEKTaX.

Tema 6. Bkiax coBpeMmeHHbIX yueHbIX B (popmupoBanue EHKM (4 yaca)

N3yuenune 6uorpaguu COBpeMEHHBIX POCCUHUCKUX yuyeHbIX. OlLleHKa BKJIaJa COBPEMEHHBIX POCCHMCKUX
yueHbIX B (hopmupoBanre EHKM. Ilocnennue oTkpbITHS B 001aCTH €CTECTBEHHBIX HAYK.

TemaTnuyeckoe NJIAHUPOBAHUE

10 kaacc.

Ne HaumeHnoBanue pazaena u Tem KoymuecTBo IIpakTnueckue
n/n 4acoB paboThl

1 Bgenenue 4

II EcTtecTBO3HaHME U METOIbI O3HAHUS MHUpa 17

III | Meramup OcBoeHHE KOCMOCA H €0 POJIb B KU3HH 12

YeloBeYeCcTBa
IV | O6onouku 3emiu: utocdepa, ruapocdepa, atmocdepa 13
V | Makpomup. Hayka 06 okpyxaromeii cpene. buocdepa. 21




VI | Abuornueckue GpakTopbl U NPUCIIOCOOIEHHOCTh K HUM 26
JKHBBIX OPraHU3MOB.
VII | IlpocTpaHCTBO U BpeMsi 4
VIII | [ToaroTroBKka M 3alIUTa UCCIEN0BATENbCKIX IPOEKTOB 5
Hroro 102
11 kaacc.
Ne HanmeHoBaHue pasnena u TeM Konuuectso IIpaxkTuyeckue
n/n 4acoB paboTsl
I IToBTOpenue kypca 10 xiacca 7
II | Mukpomup. Atom. Bemiectra 34
III | XuMuueckue peakiu 13
IV | 3a0opoBbe 22
V | CoBpeMeHHOE eCTeCTBO3HAHHUE Ha CIIyKOe yesloBeKa 22
VI | Bkyaj coBpeMeHHBIX yueHbIX B opmupoBanne EHKM 4
Hroro 102
10 kaacc.
Ne HaunmeHoBaHue pasaena u TeMm XapakTepuCTHKa OCHOBHEIX BHJIOB yYEOHOH JIEATEIFHOCTH
n/n
1 Beenenne (4 x)
1 BBeneHue B ecTeCTBO3HAHHE ITocTaBuTh 11eNIb MO3HATH HOBBIM NPEIMET Ha OCHOBE COOTHECEHUS TOTO,
YTO YK€ U3BECTHO U YCBOCHO I10 YAaCTHBIM yU€OHBIM JUCHUIUINHAM B Kypce
OCHOBHOM IITKOITBI, ¥ TOTO, YTO €IIl¢ HEN3BECTHO.
XapakTepHu30BaTh MHOTOIPaHHOCTh B3aMMOOTHOIIICHUI YeIOBeKa 1
TIPUPOIBIL.
PackprIBaTh PO €CTECTBO3HAHUS B MUPOBO33PCHUU COBPEMEHHOTO
YEITOBEKA.
COOTHOCHUTP BIHMSIHHE IPUPOJEI C pe3ylbTaTaMi TBOPYECKOTO
BIIOXHOBEHHS JIesiTeJIel MCKYCCTBa B €ro passiMuHbIX cdepax.
2 EctecTBO3HAaHUE — €TUHCTBO HayK O | PackphIBaTh qHANEKTUKY €CTECTBO3HAHUS (BCE €CTECTBEHHBIE HAYKU
IIpUpoJIe SIBJISIFOTCS Pe3yJIbTaToM AU PepeHIIMali CUCTEMBI eIUHBIX
NepBOHAYAIBHBIX 3HaHUH O TIPUPO/IE, U, HAOOOPOT, CUHTE3
€CTECTBCHHOHAYYHBIX 3HAHUN YaCTHBIX HAYK B €JUHYIO CUCTEMY
MHUPOBO33PEHUS).
OmnpenensaTs BaXHEHIINE TOHATHA U XapaKTEepHU30BaTh CTAHOBJIECHUE
(hU3KKH, XUMHAH U OMOJIOTHH IO KyPCY OCHOBHOM IITKOJIBI
3 -4 | KondepeHnus mo teme: CaMOCTOSITETBHO BBICITATE U (POPMYIIHPOBATH ITO3HABATEIBHBIC TICITH;
«EcTecTBO3HaHNE — €IUHCTBO HAYK | BECTH MOWCK M MOIYYaTh HEOOXOIUMYIO HH(POPMAIIHIO;
0 TIPHPOJICY. MPUMEHATHh METOABI HH()OPMAIIHOHHOTO ITOKCKA, B TOM YHUCIIE C TOMOIIBI0
KOMIIBIOTEPHBIX CPEICTB; CTPYKTYpHUPOBATh 3HAHUS; OCO3HAHHO H
MIPOU3BOJIHHO CTPOUTH PEUEBOE BHICKA3bIBAHHE B YCTHON M MUCHMEHHOU
(hopMmax; ciymaTh ¥ BCTYNaTh B TUAJIOT, y9aCTBOBATh B KOJUICKTUBHOM
00Cy>IeHUH MTPpobIeM, HHTEIPUPOBATHCS B TPYIILY CBEPCTHUKOB H
CTPOUTH MPOTYKTUBHOE B3aUMOJIEHICTBHE U COTPYIHUIECTBO CO
CBEPCTHUKAMH U B3POCIBIMHU; IUNIAHUPOBATH Y4eOHOE COTPYAHUYECTBO C
YUHUTENIEM U CBEPCTHUKAMH.
11 EcTecTBO3HaAHNE U METOAbI
no3Hanusi mupa (164)
5 Hctopus usyueHus npupombl. OnpenemnsaT BaXXHEHIINE 3TAaNbl Pa3BUTHS €CTECTBEHHBIX HayK;
[Iporpecc B ecTecTBEeHHBIX HaykaX U | OIEHHBATH POIb MPOTPecca B Pa3BUTHHU IUBIIIH3ANNH; CIYIIATh M BCTYTATh
€r0 BKJIAJ B Pa3BUTHE IUBWIM3AIMA | B JIHAJIOT CO CBEPCTHUKAMH M YUUTEIEM
6 OMIUpUIECKUA YPOBEHb HAYYHOTO XapakTepu30BaTh SMIUPUICCKAN YPOBHEHb HAYYHOTO TIO3HAHUS U €TO
MO3HAHUSA COCTAaBJIAIONINE: HAOJIOICHNE, SKCIIEPUMEHT, THIIOTE3a, MOICIINPOBAHHE.
MonenupoBarts, T.e. IpeoOPa3OBBIBATE OOBEKT MO3HAHMS U3 YyBCTBEHHOM
(hopMBI B MOZIENIb, T/I€ BBIICIIEHBI CYIIECTBEHHBIE XapaKTEPUCTHKN O0OBEKTa,
1 IpeoOpa3oBaTh MOJEIH C IENIBIO BRIABICHHAS OOIINX 3aKOHOB.
OnepupoBaTh pa3TUIHBIMUA MOJEISIMH €CTECTBEHHO — HAYYHBIX JUCIUTUTNH
JUIS WX TIO3HAHWMSL.
7 ITpaktudeckas padora Nel [TpoBOAUTH SKCTIEPUMEHT € COOTIOACHUEM TEXHUKH 0€30MacHOCTH,

«OMIUPUIECKOE MTO3HAHUE B
M3YYCHHUH €CTECTBO3ZHAHMSI

Habro1aTh 32 HUM, (QUKCHPOBATH PE3yIbTATHl M HHTEPIPETHPOBATH HX;




8 IIpaxkTuyeckas pabora Ne2. | Ctpouts MOAEIH MOJIEKYJI OPraHUYECKHX COSAMHEHUH U yCTaHABIUBATh
IToctpoenue IIPOCTPAHCTBEHHBIX | 3aBUCHMOCTD UX CBOMCTB OT CTPOCHHUS Ha IIPUMEpe U30MepoB OyTaHa
Mozenen HEOPTraHUUYECKUX u
OpraHUYeCKHX COEIUHEHUI B
COIOCTaBJIECHUU C UX CBOMCTBaMH.

9 Teopetudeckuil ypoBeHb HayuyHOro | XapaKTepu30BaTh TEOPETUUECKUI ypOBEHb HAYYHOTO MO3HAHMA U €r0
MO3HAHUSA cocrassmwolye. MuiocTpupoBaTh 3TOT YPOBEHb HAYYHOTO TIO3HAHUS

NpUMEpaMH CTaHOBJICHUS HAYYHBIX TEOpHH B (PU3MKE, XUMHUHU U OUOJIOTHH.
CpaBHUBATH MEXIy cOOOH YPOBHHM IMO3HAHUS U MOJCIUPOBAHIE HA KOXKIOM
YpOBHE.

10 Cemunap mo teme "Teopernueckuii | CoBepIIeHCTBOBaTH KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTD B IIPOIIECCE

YPOBEHb HAyYHOTO TTO3HAHUS" BBICTYIUICHHUS TIEPE OJHOKIACCHUKAMH, OTCTAaNBaHUA 1 000CHOBAaHHOCTH
0OCTBEHHOW TOYKHM 3pPEHHS U YBaKCHUSI K MHEHHUIO OMIIOHEHTA MIPH
00CyKIeHUH BOIIPOCOB CEMUHApa M co00IeHn  (COOCTBEHHOTO 1
OJTHOKJIACCHHKOB).

11 SI3bIK ecTecTBO3HaHUA. buonorus . Ha3pBaTh )XHBOTHBIX M PACTEHHS B COOTBETCTBHH C MPABIJIAMH OWHAPHON
HOMEHKJIATYPBHI.

PackppiBaTh BKJIaJ OHOJIOTHYECKOTO SI3bIKa B €CTECTBEHHOHAYYHBIH SI3BIK U
ero oOIIEKYJIbTYPHOE 3HAUCHHE.

12 SI3bIK ecTecTBO3HAHUA. XUMUS. Ha3piBaTh HeOpraHWYeCcKHE BEIECTBA PA3HBIX KJIACCOB B COOTBETCTBHU C
IpaBUIaMU XUMHUeckoi HoMeHknatypsl MIOITAK.

PaCKpLIBaTL BKJIaJl XUMHYCCKOTI'O sA3bIKa B eCTeCTBeHHOHay‘IHLIﬁ SA3BIK U €TI0
00IIEKyIbTYpHOE 3HAUEHHE.

13 SI3bIk ecTecTBO3HaHUA. PU3UKA. XapakTepu3oBaTh OCHOBHBIE U IIPOU3BOIHBIE CAUHULIBI U3MEPEHUS
¢usmueckux BennanH CU. PackpbITh BKa (GU3NUECKOTO A3bIKa B
€CTECTBEHHOHAYYHBIH S3bIK U €r0 00IIEKyIbTypHOE 3HAUCHHE.
YcTaHaBIMBaTh COOTBETCTBUE MEXy CTAPHHHBIMU PYCCKHMH €AMHHIIAMH
W eIMHUNAMH U3MEpeHUs] (PM3MUECKUX BEIMYMH HEKOTOpHIX cTpaH u CH.

14 EcrecTBeHHO - Hay4YHBIE TIOHATHS, XapakTepu3oBaTh 1 KOHKPETU3UPOBATh BAXKHEHIIINE KATETOPUH TEOPUH
3aKOHBI 1 TEOPHUH. MO3HAHMS: TIOHATHSL, 3aKOHBI, TCOPHH, - HA OCHOBE MaTepHalia OCHOBHON

IIKOJIBI 110 (pU3MKe, XUMUH U OHOJIOTHH

15 EctecTBeHHO - Hay4Has KapTUHA XapakTepu30BaTh Ha OCHOBE JCIYKIUU O0IIee MPeICTaBICHUE O HAy4YHOU

MHpa. KapTHHE MHUpPA, YaCTHOE — O €CTECTBEHHOHAYYHOW KapTHHE MHUpa U
€MHUYHOE — O TIPeIMETHOM kapTuHe Mupa. PackpsiBats cTpykTypy EHKM
Y B3aMMOCBSI3b €€ YacTeil Ha KOHKPETHBIX IpUMEpax u3 GU3MKH, XUMUU U
6uonoruu.
XapaxtepuszoBaTh 3Bosoruio EHKM..
KoHKpeTH3npoBaTh NPUHIMIIBL, OTPAXKAIOIINE B3aUMOCBSI3b
(hyHIaMEHTaIbHBIX TEOPHH HE TOJHKO HAa €CTECTBCHHOHAYYHOM, HO U Ha
TYMaHUTApHOM y4eOHOM Marepuare.

16 Mupbl, B KOTOPBIX MBI )KHBEM KiraccudummpoBats OKkpykaroImuii MUp Ha Mera-, Makpo- ¥ MUKPOMUPHI (B
TOM YHCIIe U HAHOMHD). JI0Ka3bIBaTh OTHOCHTEIEHOCTD 3TOH
kiaccudukanun. XapaKkTepu30BaTh IBOIIONHUIO PA3INYHBIX IPHOOPOB JUIs
n3y4deHust MUpoB. OIUCHIBATH MOJIEKYJISIPHOE PACIIO3HABAHHE H €TO
3Ha4YeHHE B IPHPO/JIC U )KU3HM YeJoBeKa. [IporHo3npoBaTh mapaMeTpsl U
BO3MOYKHOCTH KOMITBIOTEPOB Oy IyHIEeTo.

17 IIpaktudeckas padorta Ne3 [TpoBOAUTH SKCTIEPUMEHT € COOTIOACHUEM TEXHUKH 0€30MacHOCTH,

«HabnroieHue 3a ropsiieii cBeuei» | HaOMI0JaTh 32 HUM, OLIGHUBATh Pe3yJIbTaT

18 IIpaxTrnyeckas pabora Ned
«Habmonenure 3a U3MEHEHHEM
COCTOSHUA JIbJA»

19 OO0o001IeHNEe 3HAHUH 110 TEMe 0O060011aTh OCHOBHBIE CBEJICHUS TI0 KOHKPETHOH NMpobieMaTrke, BBLACTATh U
«EcrecTBO3HaHNE U METO/IBI XapaKTepHU30BaTh BaKHEHIINE OHSTHS, 3aKOHBI M TEOPUH
TIO3HAHMSL MUPA»

20 CamocrosrensHas padora Nel o AHanu3upoBaTh COOCTBEHHBIE JOCTHKEHUSI B TIO3HAHUH €CTECTBO3HAHUS U
TeMme: «EcTecTBO3HaHUE U METOABI METO/IOB €T0 NO3HaHUS. AHAIM3UPOBATh PE3YJILTAThl KOHTPOJILHOW PabOTHI
TIO3HAHMSL MUPA» U MyTeH JOCTHKEHHUS KeJIaeMOr0 YPOBHsI YCIIEIIHOCTH.

I Meramup OcBoeHHne KOCMOCAa H
€ro poJib B JKM3HH 4YeJI0Be4ecTBA
O9)

21 OcBoeHne kocMoca U €ro poib B OnuchIBaTh XPOHOJIOTHIO OCBOEHUS KocMoca. OLEeHUBATh POJIb U3YUYEHUs
KI3HH 9eJIOBEYECTBA KOCMHMYECKOTO IIPOCTPAHCTBA ISl YeJIOBEYECTBA. .

22 Bxrnag oreuecTBeHHOM HayKH B OrneHnBaTh BKJIQ/ OTEUYECTBEHHOW HAYKH B Pa3BUTHE KOCMOJIOTHH.
Pa3BUTHUE KOCMOJIOTUHN AHaHI/IBI/IpOBaTB BKJIaJl OTCYECTBCHHBIX YYCHBIX B MUPOBYHO KOCMOHABTHUKY

23 ACTpOHOMMSI KaK Hay4YHbIH XapakTepru30BaTh XPOHOJIOTUI0 aCTPOHOMUYECKUX MIPEACTABICHUN U

(yHIAMEHT OCBOCHUS
KOCMHUYECKOT'0 ITPOCTPAHCTBA.

OTKPBITHI Ha OCHOBE 3BOJIIOLIUY IIPEJICTABICHUNA O CUCTEMAaX MUpa:
TEOLEHTPUYECKOM, AaHTPOIOLIEHTPUUECKOM; T€IMOLIEHTPUYECKO. .




24 - | BceneHHast: Teopusi BOSHUKHOBEHUs, | ONMCBHIBATh U3MEHSIONLYIOCS BeenenHyro Ha OcCHOBE (hM3HUYECKOIM

25 CTPYKTYypa, COCTaB, IBOJIFOLUSA. aprymenTanuu (pabotel A. DitamreriHa, A. ®puamana, K. oriepa, B.
Cindepa u 3. Xab6na) u Teopun bosbuioro B3psiBa. XapakTepu3oBaTh
OCHOBHBIE CTPYKTYpHBbIE 1eMeHTHl Beenennoil. Mcnonb30BaTh OCHOBHBIE
ACTPOHOMMYECKHE EAUHUIIBI PACCTOSIHUA. AHATU3UPOBATh HEKOTOPHIE
Ha3BaHUA CTPYKTYPHBIX 3JIEMEHTOB BceneHHoil.

26 | PakeroHOCHTENH, HCKYCCTBEHHBIC XapakTepu30BaTh 3HAUCHUE PAKETOHOCHUTEINEH, HCKYCCTBEHHBIX
CIIyTHUKH, OpOUTAIbHBIC CTAaHLIUH, CIyTHUKOB, OPOHUTaIBHBIX CTAHIUH, INTAHETOXO/IOB, .MEXKIUTAHETHBIX
TUTAHETOXO/IBL. AaBTOMATHUYECKHUX CTAHIWN B Pa3BUTHH IPEIICTABICHUH O KOCMOCE.

OnnChIBaTh OCHOBHBIE XaPAKTEPUCTUKH PAKETOHOCHTEINEH, HCKYyCCTBECHHBIX
CIyTHUKOB, OPOHTaIBHBIX CTAHIUH, INTAHETOXOI0B, MEKIIIAHETHBIX
ABTOMATHUYECKUX CTAHIUIM.

27 Hcnonp30BaHUE CITyTHUKOBBIX OreHNBaTh 3HaYEHHE CITy THUKOBBIX CUCTEM B Pa3BUTHUU MH(MOPMAIIMOHHBIX
cucreM B cpepe MHPOPMAITMOHHBIX | TEXHOJIOTHH.
TEXHOJOTUM.

28 | CoBpeMeHHBIE HAy4YHO- OreHMBaTh 3HAUCHUE HAYYHO — HCCIIE0BATENBCKUX IPOrpaMM B Ipoliecce
HCCIIeIOBATEIbCKUE IPOTPaMMBI IT0 | U3y4YeHHs KOCMOoca.

H3Yy4EHHUI0 KOCMOca U UX 3Ha4YeHue.

29 [TpoGnemsl, cBsizaHHBIE ¢ OcBOeHHEM | OIEeHMBATh BKIJIAJ MHPOBOTO COOOIIECTBA B BOIPOCHI OCBOCHUS
KOCMOCa, U IyTH UX PELICHHUS. KOCMHYECKOT0 ITPOCTPAaHCTBA. AHAIM3UPOBATH MPOOJIEMBI, CBI3aHHbIE C
MexIyHapoJHOE COTPYIHHIECTBO OCBOCHHEM KOCMOCA.

v O060s10ukn 3emin: autocdepa,
ruapocdepa, armocdepa (12 v)

30 — | Crpoenne 3emmmn. JIutocdepa. XapakTepu3oBaTh BHYTPEHHE CTPOEHHE 3EMIIM U XUMUYECKUHN COCTaB €€

31 yacteid. ONMUCHIBaTh CTPOCHHUE M COCTAB JINTOC(EPHI U yCTaHABIMBAT

MPUYUHHO-CJICAICTBEHHBIE CBSA3M MEXIYy HAPYIICHUEM €¢ CTPYKTYPHI H
MPUPOTHBIMU KaTakinu3MaMH. COOTHOCHUTH OBl 3eMJICTPSICEHUSI 10
[Ixane Puxtepa v €ro nociaeacTBHs
32 [Ipaktudeckas padora Ne5 [TpoBOIUTE SKCIEPUMEHT C COOIOIEHIUEM TEXHUKH OS301IacHOCTH,
«M3y4eHne KOJIeKIIUH TOPHBIX Ha0M0aTh 38 HUM, (PUKCUPOBATh PE3YJIbTATHl U UHTEPIPETUPOBATH HX.
IOpoI»
33 I'mapocdepa. OxeaHbl 1 MODSI. XapakTepu30oBaTh COCTaB TUAPOC(EPBl U KPYTOBOPOT BOJIBI.
KiaccuduimpoaTs MOps 110 pa3inuHbIM MPU3HAKAM.
OpHUEHTHPOBATHCS B BBLAAIOIINXCS TPOM3BEICHUSIX H300pa3UTEIILHOTO
HCKYCCTBA, My3BIKH U JIUTEPATYPBI, CBI3aHHBIX C MOPCKOI TeMaTHKOM.

34 Bonbl okeaHoB 1 Mopeil. XapakTepu30BaTh COCTaB U CBOKWCTBA OKEAHMYECKON U MOPCKOU BOJIBI.
CBsI3bIBaTh COJEP)KaHNE IPUMECEH M KOJMIECTBEHHYIO XapaKTEPHCTHKY
COJIGHOCTH BOJBI — IPOMIIIIE, - C IIBETOM M CBOMCTBAaMH MOPCKOH BOABI.
O1eHNBaTh MUPOBBIE 3a1aChl U reorpaduuecKoe MoJI0KeHNE IPECHON
BOJIbI. Y CTAHABIIMBATH 3aBUCHMOCTh MEXIYy MOPCKHMH TEUCHHUSMH U TUIIOM
KJIMMaTa. AHaJIM3UPOBATh MPHYMHBI IPHIMBOB U OTJIMBOB.

35 Bonst cymm. XapakTepu3oBaTh Ha3eMHbIE U ITOJ3€MHBIC BOJIBI CYIIIN M IOKA3bIBAThH
OTHOCHTEJIFHOCTh TaKOTO AEJICHUS Ha IPUMEPE POIHUKOB, T€H3epOB U
MHUHEpPaIbHBIX UICTOYHUKOB. KiaccuuuupoBath MUHEpaIbHBIE HCTOUHHUKH,
U OIICHMBATh X 3Ha4deHHe. OMUCHIBATH KAPCTHI U UX XUMHUUECKHE
AQHTOHHMMBI — IIPOLIECCHI 00Pa30BAHNUS CTATAKTUTOB U CTAJarMHUTOB.
YcTaHaBIMBaTh 3aBUCHMOCTD MEXYy aHOMAJIbHBIMU CBOIICTBAMH BOJIBI U
CYIIIECTBOBaHMEM JKHM3HU Ha 3emMJie, a Takxke (OPMHPOBAHHEM KJIMMAaTa Ha
TUTaHeTe.

36 ATtmocepa. IToroaa. XapakTepu3oBaTh COCTaB aTMOC(HEPHI, €€ YACTH U UX 3HAYEHUE B KU3HH
IUIAaHETHl. AHAIN3UPOBATH MPUYMHBI 030HOBBIX JIBIP U TAPHUKOBOTO
3¢ dexTa 1 IpOrHO3UPOBATH MOCIEACTBHS JAHHBIX SIBICHUI.
YcTaHaBIMBaTh MEXIPEAMETHBIE CBSA3H Ha IIPHMEpE TIOHATHH «II0T0/1a» 1
KKITIMaT»

37 ATtmocdepHoe nasieHue. Berep. XapakTepuzoBaTh aTMOC(EpHOE JaBIeHNE, INKIOHBI U aHTHIUKJIOHBI,
aTMoc(epHbIe PPOHTEL.
OnwucheIBaTh CIOCOOBI U3MEPEHHS aTMOC(HEPHOTO JTaBIICHHS,
KnaccugumnmpoBats BeTpa 1 OIEHUBATh  OMACHOCTH M MOCIEICTBHA
CHJIBHBIX BETPOB: Tal(hyHOB, yparaHoB, CMepUe, TOpHAI0, OOPHI.
AHaTM3UPOBATh CHITy BETPa B COOTBETCTBHH CO IMKajol bodopra.

38 BrnaxxHocTs Bo3IyXa. XapakTepru30BaTh BIAKHOCTh BO3yXa U €€ HOPMAaTHBEI.

OnuceIBaTh U3MEPEHUE BIAKHOCTH aTMOC(EPhI ¢ TOMOIIHIO TUTPOMETPOB U
ncuxpomeTpoB. OLieHWBATh BIMSHUE BIAXKHOCTH Ha KIIUMAT U
camMo4yBcTBHE Jifoieii. O000IAaTh MOIyYCHHBIC B OCHOBHOI MIKOJIE
cBeieHus 00 o0nakax u ocagkax. OpUEHTHPOBATHCS B BBIIAFOIIUXCS
MPOU3BEACHUSIX N300PA3UTEIEHOTO UCKYCCTBA, My3BbIKH U TIUTEPATYPHI,
CBSI3aHHBIX C TEMaTHUKOMN ypoKa.




39 [MpakTuyeckas pabora Ne6 ITpoBOANTB IKCIIEPUMEHT € COOIIOJICHNEM TEXHUKN 0€30MacHOCTH,
«H3yueHne napamMeTpoB COCTOSIHUSL | HaOMIOJaTh 3a HUM, PUKCUPOBATH PE3YJIETATHI M HHTEPIIPETUPOBATD HX.
BO3/lyXa B KaObuHere»

40 O06o6mmenne matepuana «Meramup. | O600IIaTE OCHOBHBIE CBEICHHS 110 KOHKPETHOH ITpo0IeMaTnKe, BBIICISATH
O0on0ukH 3eMit» U XapaKTepHU30BaTh BaXKHEHIINE OHATHS, 3aKOHbBI U TEOPUU.

41 CamocrositenbHast padora No2 [TpoBoanTh pediieKCHI0 COOCTBEHHBIX JOCTHKECHUH B N3yYSHUH
«Meramup. O6omouky 3emiu: Te0JIOTHYECKUX 000JIOUEK 3eMIIH.
muTocdepa, runpocdepa, AHanM3MpoBaTh PE3yIBTATHl KOHTPOIBHOUW PaOOTH M BRICTPANBATH Iy TH
atMocgepa» JIOCTHIKEHUSI KEJIAeMOTO YPOBHSI yCIEIITHOCTH.

A% Maxpomup. Hayka 00
oKpy:xaroueii cpeae. buocgepa.

(234)

42 Kuznb, cBOICTBA )KUBOTO U UX XapakTepu30BaTh MIPU3HAKU XKUBOT'O U JOKA3bIBaTh UX OTHOCUTEILHOCTh Ha

OTHOCHTENBHOCTb. MPUMEpPax U3 HEXXHUBOW MPHUPOBI, 4, CIIEA0BATENHHO, 00001IIaTh
COBOKYTHOCTb TaKHX MPU3HAKOB NIPU ONpPEENEeHUH KUBOTO.
OOBACHATH TPU HavaJla TEPMOJAMHAMUKHU.

43 IIpoucxosxxaeHue >KU3HU Ha 3eMIIe. XapakTepu30BaTh OCHOBHBIE TUIIOTE3bI IPOUCXO0XKICHUS KU3HU Ha 3eMIIe.
PackpbIBaTh OCHOBHBIE NOJIOKEHHSI IPOUCXOKACHUS JKU3HU Ha 3eMIe
corjacHo koatepBatHoit Teopun A.M.Omapuna - [Ix. b. Xonzgeitna.
VYcranaBnMBaTh NPUUMHHOCIIEACTBEHHBIE CBS3H, CTPOUTH JIOTHUECKYIO LIelb
paccyX aeHUi U 10Ka3aTEIbCTB.

B3anmozeiicTBOBaTh B TPyNIIE B MPOIIECCE MOJIEMHYECKOTO BBICTYIIICHUSL.

44 XUMHYECKUN COCTAB KIIETKU. Jloka3bIBaTh, 9YTO HA ATOMHOM (RJIEMEHTHOM) YPOBHE Pa3IMIAi MEKIY
XUMHUYECKON OpraHu3allel )KUBO 1 HEXKUBOU MPUPOABI HET — 3TU
pas3Iuys HAYMHAIOTCSA Ha MOJIEKYJISIPHOM YPOBHE, CIIEI0BATENIFHO, OH H
SBISIETCS IEPBBIM YPOBHEM OPTaHMU3AIMHN KUBOH ITPUPOJIBL.
XapakTepu3oBaTh Makpo- ¥ MHKPO3JIEMEHTHl B XUMHUUCCKOI OpraHH3alin
*u3HU. OTnpenensaTs OenKH, )KUPHI, yTIEBOIbl H HYyKIEHHOBBIC KHCIIOTHI U
XapaKTepU30BaTh MX POJIb B KU3HU KIETKH.

OKCHepUMEHTAIBHO HICHTH(GUIMPOBATh OEJIKH M YTIIEBOIbI.

45 [paktudeckas padora Ne 7 ITpoBOIUTH SKCIIEPUMEHT C COOIOICHUEM TEXHUKH 0€30IMacHOCTH,
«Pacno3HaBaHue OpPraHUYECKUX Ha0M0aTh 32 HUM, (PUKCUPOBATh PE3YJIbTATH U UHTEPIPETUPOBATH HX.
COEIUHEHUIN»

46 YPOBHH OpraHU3aIUH KU3HU. XapakTepu30BaTh YPOBHH OPTaHU3AINH KU3HHU Ha 3eMJIie Ha OCHOBE

BaXHEHIINX MOHATUI Kypca OCHOBHOI IIKOJIBI (TKaHb, OpraH, cCUCTEMa
OPTaHOB, MOMYJIALH, BU). AHATN3UPOBATH CYIIECTBEHHBIEC ITPU3HAKH
Ka)KJJOTO YPOBHSI.

47 ITpoxapHOThI 1 3yKapHOTHI XapakTepu30BaTh /1Ba HAALAPCTBA )KUBBIX OPTaHU3MOB — IIPOKAPHUOTHI 1
9YKapHOTHI, - HA OCHOBE OCOOEHHOCTEH CTPOCHHUS UX KIIETOK.

PackpeiBaTh poinb OaxkTepuii B IPUPO/E U KI3HM YEIOBEKAa HA OCHOBE
0COOCHHOCTE! CTPOCHUS 1 JKU3HEAEATeIbHOCTH. PackpeiBaTh poOITh
MaHoOaKTepuii B IPUPO/ie Ha OCHOBE OCOOEHHOCTEH CTPOSHHS 1
KU3HEAeSITeTbHOCTH. CpaBHUBATh MPOKAPHOTHI M 3YKAPHOTHI

48 IIpakTudeckas padora Ne 8 [TpoBOUTH SKCTIEPUMEHT C COOJIOICHUEM TEXHUKH O€30TIacHOCTH,
«V3yueHne cTpoeHHs pacTUTENbHONW | HAOMIOAATh 32 HUM, QUKCUPOBATH PE3YJIBTATH U UTEPIIPETUPOBATD UX.

U ’KMBOTHOM KJIETKH»

49 IIpaxTrueckas pabora Ne9
«M3y4eHne MUKpPOCKOITMYECKOT0
CTPOEHHS )KUBOTHBIX TKaHEH»

50 Knerounas Teopus. [Ipocreiinue. XapakTepu3oBaTh OCHOBHBIE TIOJIOKEHUS KIETOYHON TEOPHH.

Bupycsl. OnwucheIBaTh Ha OCHOBE CBEJICHUH 10 OMOJIOTHH U3 OCHOBHOI! IIIKOJIBI
MPOCTEHIINX U BUPYCHI, @ TAK)KEe WX 3HAYECHUE B IPUPOJIC U KU3HU
yesioBeKa. Pa3nuuaTh BUpyCHBIE M IpHOKOBBIE 3a00JIeBaHUS YETIOBEKa U
coOI0IaTh MePbI MPOMIIAKTHKH.

51 [MpakTryeckas padora Ne 10. ITpoBOANTD IKCTIEPUMEHT € COOIIOIEHNEM TEXHUKN 0€30MacHOCTH,
W3ydenne noBeaeHHs NpOCTEHIINX HaOMI0aTh 38 HUM, (PUKCHUPOBATH PE3YJIBTATH M HHTEPIIPETUPOBATD HX.
MIPOCTEUIINX MOJ MUKPOCKOIIOM B OnuceIBaTh M OOBSICHATH MOBEAECHHE NPOCTEHIINX B 3aBUCHMOCTH OT
3aBHCHUMOCTH OT XMMHUYECKOTO XUMHYECKOTO COCTaBa BOJTHON CpPEAbI.
cOCTaBa BOJIHOM CpeJibl.

52 [TonsTHe OGHMoMOTrNIEeCKOM XapakTepru3oBaTh OHOJOTHUECKYIOIBOIIOIHIO U €€ IPU3HAKH.

IBOJTIOIIHH. CpaBHHBATH TIaBHBIC HAIIPABJICHHUS 3BONIONNHN: OMOJIOTHYECKUH Porpecc u
Omonornueckuii perpecc. BeIIenaTh OCHOBHBIE 3TAIIBI ABOIIOIUN PACTCHUAN
1 )KUBOTHBIX. ONIMCHIBATh OCHOBHBIE 3TAIlbl aHTPOIIOTEeHE3a.
53- | DBOJIOIMOHHAS TEOPHSI. YcTaHaBIMBaTE NMPUYUHHOCIIECACTBEHHBIE CBS3H B CTPYKTYPE AJAPBHHHU3MA.
54 XapakTepru30BaTh OCHOBHBIE ITOJIOKEHHS CHHTETHIECKOH TeopHH

sBosronny. ONUCHIBATh 3JIEMEHTapHbIE YBOIIONMOHHbIE (haKTOPHI
(mBWXynMe cuibl) 3Bosoru. CpaBHUBATh MHUKPO- U MAKPOIBOJIIOIIHIO.




Kitaccuduimposars 1 XapakTepu30BaTh BUJIbI OOPHOBI 32 CYIIECTBOBAHKE U
(hopMBI eCTeCTBEHHOTO 0TOOpA.

55 CoBpeMeHHBIE METObI XapakTepu30BaTh KOJIOTHIO KaK HayKy ONHUCHIBATH 9KOJIOTHYECKYIO
NOJ/IepKaHusl YCTOHYUBOCTH CHCTEMY.

OMOT€OIIEHO30B U HCKYCCTBEHHBIX AHanu3upoBaTh YpOBEHb CTAOMIIBHOCTH OHMOTeoneH03a
9KOCUCTEM

56 [MumeBsie nenu. JKoaorus. OnuchIBaTh NHIIEBHIE TN U ITUIIEBBIC CETH.

Okonorndeckue (HaKTOpEL. KiraccuumpoBats )XUBBIX CYIIECTB 9KOCHCTEMBI IO POJIM B MUIIEBOM
nenu (IpogyLEeHTHI, KOHCYMEHTHI M PEAYLEHTH) U TUITY TUTAHUS
(aBTOTpOdEI M TETEPOTPODET).
I'padraeckn oToOpakaTh SKOIOTHIECCKUE THPAMHIBL.
KrnaccuguimpoBaTh 3K0JOTHIECKHE (PAKTOPBI.

57 [paktraeckas padora Ne 11. [TpoBOIUTE SKCIIEPUMEHT C COOIIOIEHNEM TEXHUKH 0€301IacHOCTH,
«H3yueHne B3aumMocBsi3eii B HaOMI0aTh 38 HUM, (PUKCUPOBATH PE3YJIbTATHl U UHTEPIPETUPOBATH HX.
HCKYCCTBEHHOU 9KOCUCTEME —
aKBapHyMe U COCTaBJICHUE LIeTIei
TIUTAHUSD).

58 Buocdepa. Hoocdepa. Texnochepa. | XapakrepuzoBaTh OHOCHEpY U €€ TPAHUIIBL.

Beiensats orpannunBaroniye pakTopsl BEpXHEW U HIDKHEH IpaHHIl
6uoctepsl. OmUchIBaTH OCHOBHBIE TTOIXO/IBI B YUEHHHU 1 0 Onochepe.
AHanM3upoBaTh NPUIUHBI, TIOCIEICTBUS U IPEUIATaTh IIyTH PEIICHUS
TI00TEHBIX DKOJIOTHISCKUX MPOOIeM

59 CemuHap Ha TeMy: «OKkonorndeckue | HaxoauTh ¢ TOMOIIBIO pa3MIHBIX CPEJICTB, BBIICIATH, CTPYKTYPUPOBATh U

Ipo0JIEMBI COBPEMEHHOCTI MPE/CTABISTH B BUAE TOTOBOTO MPOIYKTa (COOOIIEHNUS U IPE3CHTALINH)
HEoOX0ANMYI0 HH(pOPMAIHIO. Y CTaHABINBATh NPUINHHOCIIEICTBEHHBIC
CBSI3H, CTPOUTB JIOTHUYECKYIO LETb PACCYKACHUH U J0Ka3aTEIbCTB.
B3anmopeiicTBOBaTh B TPyNIIE B ITPOIIECCE BHICTYIIICHUSL.

60 [TpoGmembl OTXOZOB M 3arpsA3HEHHsT | 3HATh BUABI OTXO/OB.

OKpY>Kalollen cpesibl AHanu3upoBaTh UCTOYHUKH 3arps3HEHUS OKPY KarOLeH Cpeibl.

61 [paktraeckas padora Ne 12. [TpoBOIUTE SKCIEPUMEHT, (PUKCHPOBATH PE3YIBTATHL U HHTEPIIPETHPOBATH
N3yuyeHne OBITOBBIX OTXOJIOB. uX.

Pa3paboTka npoekTa pa3ienbHOTO OneHNBaTh 3HaYCHNE YTIIN3AINH U TIEPEpaOOTKH OBITOBBIX OTXO/IOB.
cbopa mycopa.

62 B3anmocBsi3b cocTosTHUSA 3HaKOMSATCSA C MOHATHHHBIM alnapaToM 0 JaHHOH TeMaTHKe
OKpY’KalolIel cpelpl U 3M0POBbS YMets paboTath ¢ pa3gaTOYHbIM MaTepUaIoM
YeJI0BeKa

63 O0600meHne MaTepraa o TeMe 0O06001maTh OCHOBHEIE CBEJICHHUS TI0 KOHKPETHOH Mpo0JieMaTHKe, BBIACIATh U
«MakpomMup» XapaKTepU30BaTh BKHEHIINE IOHSATHS, 3aKOHBI H TEOPHH.

64 CamocrosrensHas paboTta Ne3 [TpoBoanTh peduieKCHo COOCTBEHHBIX JOCTHKEHNUH B N3yYSHUH
«IIpoucxoxaeHne >Ku3HA Ha 3eMile. | Te0JIOTHUECKUX 000JI09eK 3eMITH.

YpoBHU OpraHu3al Uy KU3HU. AHanu3upoBaTh Pe3yIbTAaTHl KOHTPOIBHOM PaOOTH M BEICTPANBATh Iy TH
OCHOBBI 9KOJIOTUH. DBOJIOLMOHHASL | JOCTH)KEHHS JKEJIAaeMOT0 YPOBHS YCIICIIHOCTH.
TEOPHS)

VI AbunoTnyeckue GaKToOpbl U
NPHUCHOCO0JEHHOCTh K HUM
JKMBBIX OPTraHU3MOB. (28 4)

65- | Ocobennocru kiaumara Pocenn. XapakTepu3oBaTh 0COOEHHOCTH KiIMMaTa Poccun 1 ee mprupoaHBIX 30H.
66 30Ha apKTHYECKHX MYCThIHb, TYHAP | YCTaHaBIMBATh B3aMMOCBSI3U MEXKIAY OCOOCHHOCTSMH MPUPOIHBIX 30H U
1 JIECOTYHIIP. MPUCTIOCOOIEHHOCTHIO JKMBBIX OPIaHU3MOB K YCIIOBUSIM OOMTaHMS.

HaxoauTh ¢ TOMOIIBIO pa3INuHbIX CPEJICTB, BBACIATH, CTPYKTYPHPOBATh U
MPE/ICTABISITH B BUIE TOTOBOT'O MPOJYKTa (COOOIIEHUS 1 IPE3CHTALINH)
HEOOXOIUMYI0 HH(POPMAITHIO.
B3aHMOHeﬁCTBOBaTB B I'pynric B MpOLUECCC BLICTYIICHUSA

67 IIpaktudeckas padora Nel3 [TpoBOUTH SKCTIEPUMEHT € COOIIOJICHIEM TEXHUKHN 0€30MacHOCTH,
«M3y4enne npucrnocobIeHHOCTH HaOroIaTh 32 HUM, (PUKCHPOBATh Pe3yJIbTAaThl M HHTEPIPETHPOBATD UX.
OpPTaHN3MOB K cpeJie OOuTaHus

68 OJNeKTpOMarHuTHas MPUPOAA CBeTa | XapaKTepH30BaTh (GPU3UIECKYIO MPUPOIY CBETA (BOJTHOBBIC U

KOPITyCKYJISIpHBIE CBOICTBA).
OnuchIBaTh KAy JIEKTPOMarHUTHBIX BOJH J[)k.MakcBea.
OrneHNBaTh 3HaYE€HHE KKIO0T0 U3 IMANa30HOB ATOH IIKAJIBI IJIsl TPUPOJIBI U
JKM3HU YeJIOBEKa.
69 Onruueckue cBOMCTBa CBETa XapakTepu3oBaTh 3aKOHBI PacIIpOCTPAHEHNUS CBETA (OTPaKEHUS 1

MPEJIOMIIEHUS1) U SKCTIEPUMEHTAIILHO MOATBEPKAATH UX.
AHanu3upoBaTh BIUSHAE (PaKTOPOB, BIMSIONINX HA IOKA3aTeNb
IIPEJIOMIICHUSL.

Jloka3pIBaTh BOJIHOBYIO IPUPOY CBETA.




70 [MpakTuyeckas padora Nel4 ITpoBOANTB IKCIIEPUMEHT € COOIIOJICHNEM TEXHUKN 0€30MacHOCTH,
«3y4yeHue BOIHOBBIX CBOMCTB HaOI0aTh 38 HUM, (PUKCUPOBATh PE3YJIbTATHl M HHTEPIPETHPOBATD UX.
CBeTa»

71 Cger u pucrnocoOJIeHHOCTh K HeMy | PackpsiBaTh poiib cBeTa, Kak abnorndeckoro (akropa aist GorocuHTesa u
KUBBIX OPIaHU3MOB. OpraHu3anyy OMOPUTMOB JKHBBIX OPraHU3MOB.

KiraccuduimpoBars pacTeHus 10 OTHOLICHUIO K CBETY.

AHanu3upoBaTh POJIb CBETA B OPHEHTAINH KUBBIX OPTaHU3MOB B

OKpYy Karolieu cpene.

XapakTepu30BaTh OMOIIOMHUHECIICHIIMIO U €€ POJb B XHM3HU KUBOTHBIX.

72 [paxtraeckas padora Nel5 [TpoBOIUTE SKCIIEPUMEHT C COOIIOIEHNEM TEXHUKH 0€301IacHOCTH,
«HW3yueHne n3o0paxxeHus, HaOMI0aTh 32 HUM, (PUKCHUPOBATH PE3YNIBTATH M HHTEPIPETHPOBATH HX.
JJABAEMOT0 JIMH301»

73 BuyTpennss sHeprus XapakTepu3oBaTh NEPBOE HAYAJIO TEPMOJUHAMUKYU U TOHITHE BHYTPEHHEH
MaKpOCKOMUYECKON CHCTEMBI. sHepruu.PackprIBaTh NPOrHOCTHYECKOE 3HAUCHUE TEPMOJIUHAMUKH TS

BO3MOXXHOCTH IPOTEKaHHs (PU3HMYECKUX U XMMUYECKHUX MPOIIECCOB.
OnuceIBaTh TEIUIONEPEaady U €€ CIIOCOOBL.
OrneHMBaTh 3HaUCHHE TEIJIONEPEauy JUlsl IPUPOABl UM KM3HHU YelIOBeKa.

74 TennoBoe paBHOBeCHE. XapakTepu30BaTh BayKHEHIIINE MOHATUS TEPMOANHAMUKH (KOJIUYECTBO
Temneparypa. TEIUIOTHI, yIe/IbHas TeIUNI0EMKOCTh, TeMneparypa); ONHUCHIBaTh TEIJIOBOE

paBHOBECHE M aHAJIM3UPOBATh €0 CMELICHHE AT pa3IUYHbIX
TEPMOJMHAMUYECKUX CHCTEM.

75- | TemnepaTypa U IPUCIIOCOOICHHOCTS | XapaKTepHU30BaTh MEXaHH3MBI TEPMOPETYIIIINHN )KUBOTHBIX M PACTCHHH.

76 K HEl )KUBBIX OPTaHU3MOB KiraccuummpoBaTs )XHBOTHBIX TI0 TEMIIEPATYPHOMY PEXXUMY M OPTaHU3MBI
10 TEMIIEPATYPHOMY HHTEpBATy OOMUTAHWA. AHAIM3UPOBATh BIUSHNC
TEMIIEpaTyphl Ha )KUBBIE OPTaHU3MBbI U TIPHCIIOCOOICHHOCTD UX K 3TOMY
abnormueckomy (akropy. OLeHUBAaTh 3HAYECHUE TEMIIEPATYPHI I
XOPOILETO CaMOYyBCTBHS YesioBeka. HaxoauTh ¢ MOMOIIBIO Pa3sIHIHBIX
CPEJCTB, BBIIEIATh, CTPYKTYPUPOBATh U TPEJCTABIATH B BUJE TOTOBOTO
NpoJyKTa (COOOIIEHNH U NMPE3CHTALNK) He00X0JUMYI0 HH(opManuio.
B3aumosieiicTBOBaTh B Ipymime B Ipoliecce BRICTYIUICHHUS

77 Crpoenue Mosiekybl U pusndeckue | Ha ocHOBe BHYyTpH- M MEXKIIPEIMETHBIX CBA3EH XMMUU ¢ OUOJIOTHEH 1

CBOICTBa BOJBI (hU3MKOH TOBTOPHUTH CTPOCHUE MOJIEKYJIBI BOABI (TUIIBI XUMUYECKUX
cBsizeil). XapakTepu30BaTh aHOMAJIbHBIC (PU3UUCCKUE CBOMCTBA BOJBI U
pacKphIBaTh €€ poiib B OpraHU3alUK KHU3HU Ha 3emie. [IpenckaspiBaTh
PacTBOPUMOCTD BEILIECTB B Pa3IMUHBIX THIIAX pacTBopuTeneil. [loka3piBaTh
C TIOMOIIBIO OTBITOB (PM3MUYECKHE CBOWCTBA BOIBI.

78 [pakTraeckas pabora Nel6 [TpoBOIUTH SKCIICPUMEHT C COOIFOIEHIUEM TEXHUKHU OS301IacHOCTH,
«H3mepenne ynensHOM HaOMoaTh 32 HUM, (PUKCHPOBATH PE3YJIBTATH M HHTEPIPETHPOBATH HX.
TETJIOEMKOCTH BOABDY

79- | DnexTponuTHYECKAs AUCCOIHALNS 3aKpenuTb OCHOBHBIE MOJOKEHHS TEOPHHU 3JIEKTPOIUTHIECKON

80 nqucconnanuu (TD]T).

Knaccudunuposats Heopranndeckue Bemectsa B cBete TO/I.
JloKa3bIBaTh ANEKTPONPOBOJHOCTh PACTBOPOB JICKTPOIHUTOB.

81 PactBopuMocTs. pH Kkak mokasarens OnwuchIBaTh KOJINYECTBEHHYIO XapAKTEPUCTUKY PACTBOPOB C TIOMOIIBIO

CpelIsl pacTBOpa MOHATHH «PacCTBOPUMOCTEY» U «MAcCOBas I0JISl PACTBOPEHHOTO BEIIECTBAY.

[ToBTOPUTH pemIeHne 3ajay ¢ UCIOIb30BaHUEM MTOHATHS «MacCOBAsTAOIS
PacTBOPEHHOT0 BelIeCTBa». XapaKTepu30BaTh NMoHsTHE 0 pH pacTBOpa, Kak
MOKa3aTesst €ro Cpesbl.
OnenuBath 3Ha4ueHNe pH pa3MuHBIX )KUAKOCTEH U1 MPUPOJIBI U XKU3HU
YeJIoBeKa.
82 XUMHYECKHAE CBOMCTBA BOIbI 0O0600mAaTh CBeICHUS 0 XUMIYECKUX CBOMCTBAX BOJBI M3 Kypca OCHOBHON

IIKOJIBI HA OCHOBE MEXXIIPEJMETHBIX CBSI3€H ¢ XMMUEH.
XapakTepu3oBaTh IOHATHE «THIPOJIN3 COJEeH» U 1Ba ero cirydas (Coyn
CHJIbHOTO OCHOBAHMSI M cJ1a00 KUCIIOTHI M HA000pOT).

83 [MpakTryeckas pabora Ne 17 ITpoBOANTD IKCTIEPUMEHT € COOIIOIEHNEM TEXHUKN 0€30MacHOCTH,
«M3y4eHue xecTKoil BOAbBI 1 HaOrOIaTh 32 HUM, (UKCHUPOBATH PE3YNIBTATHl M HHTEPIPETHPOBATE MX
YCTpaHEHHUE €€ )KECTKOCTH»

84 ITpaktuaeckas padora Nel& [TpoBOAUTH SKCTIEPUMEHT € COOTIOACHIEM TEXHUKH 0€30MacHOCTH,
«MccnenoBanme cpesl pacTBOpa HaOJro1aTh 32 HUM, (PUKCHPOBATh PEe3yJIbTAaThl M HHTEPIPETHPOBATD UX.
CoJIeil U cOKa pacTeHHID)

85 Bopa — abnotnueckwuii pakTop B Ha ocHOBe mHTETpanny ecTeCTBeHHOHAYYHBIX JUCIUIUINH PACKPHIBATH POJIb
JKU3HU pacTEeHUN BOJIBI B Onocdepe. KiaccubpunumpoBats pacTeHNs IO OTHOMICHHUIO K

KOJINYECTBY BOJBI B OKpY’KaloIIel cpene. AHaIM3UPOBATh POJIb THAPOIIH3A
Y B OMOXMMHUYECKHX MPOLECCcax >KUBBIX OPraHU3MOB.
86 Kondepenuus no reme «Bona — HaxoauTh ¢ TOMOIIBIO pa3IMuHbIX CPEJICTB, BBIIEISATD, CTPYKTYPUPOBATh U

abuoTtnyecknii PaKkTop B )KU3HU
KHBBIX OPTaHHU3MOBY

MMpEACTaBJIATL B BUAC TOTOBOI'O IIPOAYKTA (COO6HIGHI/IH u Hpe?)CHTaL[I/II/I)
H€O6XOHI/IMyIO HH(bOpMaIII/I}O. YcTanaBnuBaTh IIPUYUHHO-CJICACTBCHHBIC




CBA3H, CTPOUTH JIOTUYCCKYIO LECIIb paccymaeﬂnﬁ 1 10Ka3aTCIbCTB.
B3aHMOIL€ﬁCTBOBaTL B I'pynric B MMpOHUECCC BLICTYIJICHUA.

87 Conu kak aOrMoTH4ecKui hakTop Kiraccudummposats conu. Xapakrepn3oBaTh IPUMEHEHHUE KHCIIBIX U
OCHOBHBIX COJIEH B MPOMBIIIIIEHHOCTH. AHAJTM3UPOBATh POJIb COJIEH KaKk
abuoTtnyeckoro (akTopa Iuis )KUBOTHBIX (0COOCHHO BOJHBIX) U PAaCTCHUI.
OrneHuBaTh Bpell, KOTOPBIH MOKET IPUYMHUTH UCTIONIb30BAaHHE JKECTKOM
BOJIbI B ITPOMBIIUICHHOCTH U OBITY

88 [TouBa xak abnotudeckuii paxTop KnaccugummpoBats mo4BHI, XapakTepru30BaTh HX 3HAYCHHE B IPUPOJIE, KaK
abuotmyeckoro gaxropa. OneHHBATh 3HAUEHHUE ITOYBHI B IPUPOIEC U KU3HI
4yesloBeKa. AHAIM3UPOBATh MPUIMHBI YXYAMICHHUS TUIOJOPO IS HOYBHI.

89 [IpaxTraeckas pabora Nel9 [TpoBOIUTE SKCIIEPUMEHT C COOIIOIEHNEM TEXHUKH 0€301IacHOCTH,

«M3yueHne coctaBa OYBBI» HaOMI0aTh 38 HUM, (PUKCHPOBATh PE3yJIbTATHl M HHTEPIPETHPOBATH HX.

90 Brortnueckue daxTopsr XapakTepu30BaTh OMOTHYECKHE B3aNMOOTHOIICHHS MEX/TYy OpPraHU3MaMHU
Y TIPUBOJUTH IPUMEPHI TAKUX OTHOIIEHHH. OOBACHATH OTHOCUTEIBHOCTD
BpeZa U MOJIb3bI Ul OPraHu3MOB, YYAaCTBYIOIIUX B OMOTHYECKUX
B3aUMOOTHOILCHHUSIX.

91 O06o0meHue 1o Teme O06001maTh OCHOBHBIE CBE/ICHHSI 110 KOHKPETHOM Mpo0iieMaTuke, BBIACIATH
«Abnornueckue GakTopsl U U XapaKTepHU30BaTh BAKHEHIINE OHSITHS, 3aKOHBI U TEOPUH.
MIPUCTIOCOOIEHHOCTh K HUM JKHBBIX
OpraHU3MOBY»

92 CamocrositensHas padora Nod [TpoBoauTh pedrekcrio COOCTBEHHBIX TOCTHKEHUH.

«Abunornueckue GakTopsl U AHanu3upoBaTh pe3yJbTaThl KOHTPOJILHOH PabOThI U BHICTPANBATh ITyTH
MIPUCTIOCOOIEHHOCTh K HUM >KHBBIX JOCTHKEHUSI KEJIAaeMOTO YPOBHSI yCIIEIITHOCTH.
OpPTraHU3MOB»
VII | lIpocrpancTBO U BpeMms (64)
93 IMonsTHs MpOCTpaHCTBA M BpeMEHN | XapaKTepH30BaTh 3BOJIIOIMIO IPEICTABICHUH O IPOCTPAHCTBE M BPEMEHH
Ha oCHOBe kjaccuyeckoit Mexannku Heprotona, CTO u OTO.
OOBSICHATD B3aNMOCBS3b MAacChl M BHEPTHH, KaK CIICICTBHE TEOPHH
OTHOCHTEJILHOCTH.
94- | buopuT™eI XapakTepu30BaTh pa3IN4HbIC THUIIBI OMOPUTMOB Ha OCHOBE IIPHMEPOB y
95 pacTeHH U )KUBOTHBIX.
O1eHUBaTh POJIb OHOPUTMOB IS 3I0POBbS YEJIOBEKA.
96 Cnoco0bl nepeaun MHGOpMaIMu B | XapakTepu3oBaTh 00OMeH HH(opManner Ha pa3IMYHbIX YPOBHSIX
KHMBOW TIPUPO/IC OpraHM3aliy )KU3HH. AHAIN3UPOBATh 3HAUCHHE OOMeHa MH()OPMALIUH JIJIst
JKMBBIX OPTraHU3MOB, B TOM YHCJIC M YEJIOBEKa.

97- | Uudopmanys u 4eaoBek. XapakTepu3oBaTh BO3HHKHOBEHHE U pa3BHTHE HOCHUTEINIEH HHpOpMALnK ¢

98 JIpeBHEHIIINX BPEMEH JI0 HAIlIero BPEMEHHU.

AHaIM3MpOBaTh COCTOSIHUE COBPEMEHHBIX HOCHTENEH HHPOpMAIUHU 1
MPOTHO3UPOBATh MYTH WX JIAJIbHEHIIIETO COBEPIICHCTBOBAHUSL.

VIII | IloaroroBka u 3amura
HCCJIeI0BATETbCKHX MPOEKTOB
(79)

99- | BeInonHEHNE SKCHEPUMEHTAIBHON BbIBUraTh THNOTE3Y M IPOBEPATH €€ € TIOMOIIBIO 3aIIAHMPOBAHHOTO

103 | yacTu MCCIIe10BAaTENbCKOTO MTPOEKTA | IKCIICPUMEHTA.

104- | 3amuTa McCIen0BaTeIbCKIX HaxoauTh ¢ TOMOIIBIO pa3JIMuHBIX CPE/ICTB, BBICIATH, CTPYKTYPUPOBATh U

105 | mpoeKTOB (IUCTaHIIMOHHBIA YPOK — | MPEACTABIATH B BUAE TOTOBOT'O MPOIYKTa (COOOIIEHUS 1 IIPE3CHTALINH)
3aIIUTa IPOCKTOB) HEO0X0IUMYI0 HH(POPMAITHIO.

YcraHaBnMBaTh MPUYNHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTUUECKYIO
LIeNb PacCyK/ICHUN M JI0OKa3aTeIbCTB.
11 knace.
Ne HaumenoBanue pasnena u rem XapakTepucTHKa OCHOBHBIX BUIOB y4eOHOMU AESITEILHOCTH

n/n

I IloBTOpenne kypca 10 kiaacca (74)

1 Muoroo6pasue ecTeCTBEHHOTO JlaBaTh onpeeneHns BaXKHEHIINM TOHATHSIM U 3aKOHOMEPHOCTSIM
MHpa: MeraMmmup, MakpoMup, JIBIDKEHUS] HEOECHBIX TeJI. XapaKTepHu3oBaTh JITocdepy, ruapocdepy,
MHUKpPOMUP atMocdepy. [Ipemnarats ciocoObl U MOJICIIN H3YyUESHHUS MEra-, Makpo- 1

MHKPOMHPOB.
2-3 | buocdepa. YpoBHU OpraHH3aLiK OnuceIBaTh Onocdepy U ee rpaHuIbl. XapaKTepu30BaTh XMMHUUECKYIO

JKH3HHU Ha 3emiie

OpTaHM3aIMIO KIETKH U Onosornieckre GyHKIUN OSJIKOB, )KUPOB,
YIJIEBOZOB M HyKJIEWHOBBIX KUCIIOT. CpaBHHUBATh KIIETKH PAaCTEHU,
KHUBOTHBIX U OakTepuii. CTPyKTYpHPOBATH 3KOJIOTHIECKHE CHCTEMBI.
XapakTepru30BaTh OCHOBHBIC MIOHITHS YKOJIOTHH: [IETIH TUTAHUS, TUIIEBHIC
MUPAaMUJIBL, IKOJIOTHYECKHE (DaKTOPHI — aOMOTHYECKHE, ONOTHIECKHE U




AHTPONOICHHBIC.

OCHOBHEIE ITOJI0XKCHHUS
CHHTCTHYCCKOMI TCOPUU SBOJIIOLIUN

OHpeHeJ’IHTL BKJIaJd OTACIbHBIX OUOJIOTHYECKUX HayK (,HapBI/IHI/I?)Ma,
T'CHCTHUKH, 3KOJ'I01"I/II/I) B CUHTCTUYCCKYIO TCOPUIO 3BOJIIOLNHN
XapaKTepI/Ii’-OBaTL OCHOBHBIC ITOJI0KEHUS 3TOU TCOPUU.

Paznnuats q)OpMLI €CTCCTBCHHOI'O 0T6opa, THIIbI MyTaHHﬁ, a TaKKE€ MaKpo-
1 MHKPOI3BOJIIOLHIO.

5-6

DEeMEHTHI TEPMOJUHAMUKU U
TEOPUU OTHOCUTEIBHOCTH

XapakTepu30BaTh TP Havajaa TSPMOJUHAMUKA U UX MPUMEHUMOCTD K
JKMBBIM CHCTeMaM. Pa3nnyaTh NOHITHS «IIPOCTPAHCTBO» U «BPEMsD» KaK B
cBeTe Kitaccuueckoii Mexannku Herorona, Tak u B ceere CTO u OTO
OHHIITEHHA.

CamocrositenbHas padota Nel
«IToBTOpPEHNE OCHOBHBIX 3aKOHOB,
MOHSATUHN U Teopuii Kypca 10 kimaccay

[IpoBomuth pedekcuio COOCTBEHHBIX TOCTHKCHUI.
AHaIM3UPOBATh PE3yJIBTAThl KOHTPOIBHOM PabOTHI U BEICTPaMBaTh Iy TH
JOCTIDKCHHS JKEJIaeMOr0 YPOBHSI YCHEHIHOCTH.

II

Muxpomup. Atom. BemecrBa
(349)

8-10

OCHOBHBIE CBEJICHHS O CTpOCHUMN
aroma

IIpuBOANTH OKA3aTEILCTBA CIIOKHOIO CTpOeHUs aroMa. ONUCHIBAaTh
Mojenu crpoenus aroma /x. Tomcona, D. Pesepdopna u H.bopa u
aQHAJIU3UPOBATh UX COCTOATENIBHOCTh. XapaKTepU30BaTh BAKHEHIITHE
3JIeMEHTapHBIE YacTHUIIbI, 00pa3yomiye aToM (IPOTOHBI, HEHTPOHBI U
JIEKTPOHBI); KOPITYCKYJISIPHO-BOJIHOBOM Jyasn3M 3JIE€KTPOHOB.
[TepeBoanTh MHPOPMALINIO O CTPOSHUH aTOMa, OTPAXKEHHYIO C TOMOLIBIO
CHMBOJIMKH NEPHOANIECKON CUCTEMBI B 3JIEKTPOHHBIE (POPMYIIBI
XMUMHYECKHX 3JIEMEHTOB. Y CTAaHABIMBATh B3aMMOCBSA3b MEK/Ty Maccou
ATOMHOTO $SI/Ipa ¥ €T0 3apsJ0M Ha IPUMEPE N30TOMOB. XapaKTePHU30BaATh
CTPOEHHE IEKTPOHHON 000JIOUKH aTOMOB H X 3JIEKTPOHHBIE CJIOU WIIN
9HEPreTHYECKUE YPOBHH.

11

IIpaxTryeckas pabora Nel
«M3y4yenne poTorpaduii TpekoB
3apsDKEHHBIX YaCTHID)

N3ygats GoTorpadun TpeKoB 3apsHKEHHBIX YacTHIl, aHATU3UPOBATH HX,
JIeTIaTh BBIBOJBI M MHTEPIIPETUPOBATH HX.

12-
13

Otkpsitue .M. MenneneeBsiM
Ilepnoauueckoro 3akoHa

XapakTepu3oBaTh 00LIHE MPEIIOCHUIKA CTaHOBJICHUS
€CTECTBEHHOHAy4YHOH TEOpUH Ha MpUMepe NEPHOJIUUECKOTO 3aKOHa.
PackpbIBaTh BOJIOIHIO IEPBOHAYANBHBIX U COBPEMEHHBIX NPEICTaBICHUN
€CTECTBEHHO - HayYHOH TEOPUH Ha pUMepe TpeX (GOpMYITHPOBOK
neproandeckoro 3akoHa. CoszjaBaTh MOJIENH C BBIAEIEHHEM CYIIECTBEHHBIX
XapaKTEePUCTHUK OOBEKTA M X TPEICTABICHHEM B IIPOCTPAHCTBCHHO-
rpaduIecKoi WM 3HAKOBO-cuMBOInIeckoi popme. [IporaosupoBats
CBOHCTBA XMMHWYECKUX 3JIEMEHTOB M X COEANHEHUH Ha OCHOBE
nepuoanueckoi cucreMsl JJ.1M1.Menneneesa. Konctpynposats
MEPHOINYECKYIO TaOJIHNIly XMMHUUECKHX AJIEMEHTOB C HCIIOIb30BaHUEM
KapToyek. J[aBaTh XapaKTepHCTHKY JIEMEHTOB MAJIBIX MEPHUOAOB IO UX
I0JIOKEHUIO B niepuoauueckoii cucreme J1.M1.Menpeneesa.

14-
16

3navenue [leproanyeckoro 3akoHa
u Ilepronnueckoil cucTeMsl
XUMHYECKHX 3JIEMEHTOB
J.1.MenneneeBa st
tdhopmupoBannss EHKM

PaznruaTh BUIBI KTaCCH(PHUKAIMN: €CTECTBEHHYIO U HCKYCCTBEHHYIO.
BbINONHATE psAMOE N€LYKTUBHOE JOKA3aTEJbCTBO JISl IEPUOAUYECKOTO
3aKOHA Ha IIPUMEPE OTKPBITUS TaJlIusl, CKaHIMs U TepMaHusl.
XapakTepu30BaTh BKJIAJ IEPUOAUYECKOTO 3aKOHA U NIEPUOJUUECKON
cuUcTeMbl XUMHUecKuX 3aemMeHToB JI. Y. Menneneesa B pa3BUTHE HAYKU U
NOHMMAHHUE XUMUUYECKON KapTUHbI MUpA.

17

bnaroponnsbie razst

OOBACHATH HHEPTHBIE CBOIICTBA 6JIarOPOTHBIX T'a30B 0COOEHHOCTSIMH.
CTPOEHHMS MX aTOMa. Y CTaHABJINBATh COOTBETCTBHE MEX/Ly CBOHCTBAMHU
6J1aropoIHBIX Ta30B U MX MPAKTHYECKUM NPHMEHEHUEM

18

HMonnas xuMmudeckas CBsI3b

XapakTepu30BaTh HOHHYIO CBSI3b KaK CBSI3b, BO3ZHHMKAIOLIYIO ITyTEM OTAA4YH
WY TIpreMa 3JIeKTpoHoB.  KiaccuduupoBaTh HOHBI 10 Pa3HBIM
OCHOBAHUSIM. Y CTaHABJIUBATh 3aBUCUMOCTb MEKy TUIIOM XUMHUYECKON
CBSI3U, TUIIOM KPHCTAIIIMYECKON PEIIETKH U (PU3HMIECKIMH CBOWCTBAMHU
BEIIECTB.

19-
20

KoBanenTHas xumMuueckas CBI3b

XapakTepru3oBaTh KOBAJICHTHYIO CBSI3b KaK CBS3b, BOSHMKAIOIIAs 32 CUET
00pa3oBaHus OOIIUX JIEKTPOHHBIX Map MyTEM MEePEKPhIBAHHS IEKTPOHHBIX
opburaneii. KnaccuuiupoBars KOBaJICHTHBIE CBSI3H 110 Pa3HBIM
OCHOBaHHsIM. Y CTaHABIHMBAThH 3aBUCHMOCTh MEXY TUIIOM XMMHUYECKOM
CBSI3H, THIIOM KPUCTALIMYECKOH PEIIEeTKH ¥ (PU3NUECKIMHU CBOMCTBAMU
BEILIECTB.

21-
22

MeTamisl ¥ CIIaBEL
Mertamnyeckas XuMHIecKasi CBSI3b

XapakTepu30BaTh METAJUIMUECKYIO CBSI3b KaK CBSI3b MEXK1y aTOM-HOHAMH B
MeTaJUlax U CIuIaBax IIOCPEICTBOM 00OOIIECTBICHHBIX BaJICHTHBIX
anekTpoHoB. KitaccnpuumpoBars METaIIbI 110 Pa3HbIM OCHOBAHUSIM
OOBSICHATD IMHYIO IPUPOLY XUMHUYECKHX CBSI3EH.




VYcTanaBiIMBaTh 3aBUCHMOCTD MECKAY TUIIOM XUMHYECKOH CBA3U, TUIIOM
KpHCTaHHH‘IeCKOﬁ PCUICTKU U (1)I/I3I/ILI€CKI/IMI/I CBOMCTBAMHM BCIICCTB.

23

MonekynspHO — KHHETHUEeCKas
Teopust

XapakTepru30BaTh IBOJIIOLUIO CTAHOBIICHHS TaKOW (yHIAMEHTAIEHOU
€CTECTBEHHOHAYUYHOM T€OpUH, KaK MOJNEKYJSIPHO-KHHETHIECKasl U ee
OCHOBHBI€ MOJIOKEHUSI. APTYMEHTHPOBATh 3Ty TEOPUIO Ha OCHOBE
M3YUYEHHBIX B OCHOBHOM IIKOJIE Ta30BbIX 3aKOHOB boing Mapuorra, [apns
u ['eit-JIroccaka. PackpsiBaTh poiie MOZETHPOBAHNUS (a0COIIOTHO yIIPyTHE
CTOJIKHOBEHWUSI, MACATBHBIN I'a3) B CTAHOBICHUH €CTECTBEHHO -HAyIHON
Teopun. OTIMCHIBATH arperaTHhIC COCTOSIHUS BEIIECTB U B3aUMHBIE
nepexobl MexIy HUMU. [loaTBEpKOaTh TEOPETUUECKUE MTOTOKEHHS
SKCIIEPUMEHTAIBHO.

24

AFpCFaTHLIe COCTOAHHUA BCUICCTBA

XapakTepu30BaTh TBEPIOE, )KUIKOE U ra3000pa3HOE COCTOSHHE BEIECTB,

a TaK)Ke B3aMMHBIC MEPEX0bl MKy HUMHU. OMUCHIBATD IJ1a3My U
KJTaCCH(UIMPOBATH €€ B 3aBUCUMOCTH OT TEMIIEPATYpPbl. Y CTAaHABIHBATh
OPHUYMHHO-CIICICTBEHHBIC CBS3U MEX/IY THIOM INIA3MbI H e€ TIPHUMCHCHHEM.

25-
26

IIpuponnslii ra3

XapakTepHu30BaTh COCTAB U OCHOBHBIC HAMPABIICHUSI HCIIOJIb30BAHUSA U
nepepabOTKU MPUPOTHOTO Ta3a. Y CTaHABIUBATH 3aBUCUMOCTh MEIKIY
00BeMaMu TOOBIYH IPUPOHOTO Ta3a B PD u Oromkerom. Haxoaurs
B3aMMOCBSI3b MEXK]y U3y4aeMbIM MaTCPHAIOM U OyayIneit
npodeccnoHaNbHOM AesTeapbHOCThI0. CoOM0IaTh MpaBuila SKOJIOTHIECKH
TPaMOTHOTO TIOBEJCHUS U 0€3011acHOT0 OOpaIIeHHUs ¢ IPUPOTHBIM ra30oM B
OBITY M Ha mpon3BoAcTBe. OnpenensaTh MPUHAMICKHOCTD BEIIECTB K
pa3IMIHBIM TUTaM (TIpeIeTbHBIM WX HEeTIPSIENbHBIM) U KiTaccaM
yIIeBOIOpOA0OB. HazpIBaTh OTAEMBHBIC IPEICTABUTEIN AIKAHOB U AIKCHOB.
HabnromaTe 1 oMCHIBATH IEMOHCTPAITHOHHBIN SKCIIEPUMEHT C TIOMOIIBIO
POJIHOTO sI3bIKA U s3bIKa XUMUHU. O000IIaTh 3HAHUS U JeNIaTh BHIBOJIBI O
3aKOHOMEPHOCTSX U3MEHEHHSI CBOUCTB B TOMOJIOTUYECKOM PSY
MpeielbHBIX YIIIEBOJAOPOIOB.

27

[TpakTnyeckas pabora Ne2
«Ilonmyuenue, cobupanue u
pacIo3HaBaHUe Ta30B»

ITony4aTs, coOMpaTh ¥ PAaCO3HABATH BOJOPO/, KUCIOPOJ, YIIIEKHUCIBIH a3,
aMMHaK U 3TUJICH. BRIMOIHATE ¢ CO6J'IIOI[GHI/ICM MpaBUJI TEXHUKU
0e301macHOCTH XUMUYECKUi dKkcriepumenT. Habmonate 3a npoBeneHneM
JKCIIEpUMEHTa. AHAJIM3UPOBATE PE3YJIbTAThl SKCIICPHMEHTA.

OLCHUBATh U HHTEPIPETUPOBATh PE3YJIHTATHI SKCICPHUMEHTA.

28

JKunxue BemectBa. He1h

XapakTepu30BaTh COCTAaB M OCHOBHBIEC HANIPABIICHUS HCIIOIB30BAHUS U
nepepabOTKH HeTH. Y CTaHABIMBATH 3aBUCHMOCTD MEKAY 00beMaMHu
n06b1au Hedtu B PO 1 GromxeroM. Haxomute B3aMMOCBA3b MEXKITY
M3y4aeMbIM MaTEepHAIOM U Oyaymiel npodeccnoHalbHOHN NeITebHOCTHIO.
[TpaBuna 5KOIOTHYECKH TPAMOTHOTO TIOBEJCHHUS U O€30IIaCHOTO 00paIeHNs
¢ He(TenpoyKTaMy B ObITY M Ha IPOU3BOJICTBE.

29-
30

TBepmoe cocTosiHUE BENIeCTBA.
JKunkue kpucTamibl

CpaBHHMBATh KPUCTAUIMYECKHE U aMOP(HBIE BEIIECTBA. Y CTAHABINBATh
3aBHCHUMOCTB MEXIY CBOMCTBAMHU aMOP(HBIX BELIECTB U UX MPHUMEHCHHUEM.
XapakTepu30BaTh OTHOCUTEJIBHOCTh UCTUHBI B XUMHUH Ha NIPUMEPE
JIBOMCTBEHHOI'O IIOJIOKEHUS BOAOPOJA B IIEPUOINYECKON CUCTEME, JEIICHUS
XMMHYECKOH CBSI3M Ha THUIIbI, B3AUMOOOYCIOBIEHHOCTH (PU3UUECKUX
CBOJCTB BEILECTB U TUIAM UX KPUCTAJUIMYECKOM PELIETKU.

OnuchIBaTh XKHUJIKAE KPUCTAIUIBL, KaK IPUMEP OTHOCUTENIBHOCTH JIEECHUS
BEILIECTB HA THITBI 10 MX arperaTHoMy cocrosiHuio. Kitaccnguuuposars
JKUJIKHE KPUCTAIIIBL. Y CTAHABIMBATH 3aBUCHMOCTb MEXKY CBONCTBAMHU
JKUJIKHX KPUCTAJUIOB M UX IPUMEHEHUS B TeXHUKE. [IpuBOUTE MpUMEPHI
OTHOCHUTEJIFHOCTH MCTHH U3 OHOJIOTHH U (PU3HUKH.

31

Knaccugukarust HeopraHu4ecKux
BEIIECTB ¥ €€ OTHOCUTEIILHOCTD

Knaccudunuposats BeliecTa 1o ux MpOUCX0XKISHHUIO.

KnaccudunupoBaTs IpocThie BEIeCTBa U JOKA3bIBAThH

OTHOCHTEIIBHOCTH 3ToH Kiaccupukanun. OOBSICHATh TPUUNHBI
MHOT000pa3usi MPOCTHIX BEUIECTB SIBJICHHEM aJUNIOTPOINHUH U, B CBOIO
ouepeib, MPUUUHBI ATOTO siBjieHus. Kiaccu(uuupoBars CJI0KHbIE BELIECTBA
Y JIOKa3bIBaTh OTHOCUTENBHOCTh 3TOH KiIacCH(UKaIHH.

32-
33

Knaccudukanus oprannaeckux
COeIMHEHUH

CpaBHUBATh HEOPTaHWYECKUE U OPraHMYECKHE BEIIECTBA. XapaKTepU30BaTh
0COOCHHOCTH OpPraHWYecKuX BeuiecTB. PopMyIMpoOBaTE OCHOBHEIE
TIOJIO’KEHHSI TEOPHU XUMHUIECKOTO CTpoeHUs. OOBSICHATH NPUINHBI
MHOT000pa3us opranndeckux coequneHnii. Knaccudumponats
OpraHUYecKue COEANHEHUS 110 DIIEMEHTHOMY COCTaBY U I10
(DYHKIIMOHAJIBHBIM IPYIIIIAM U JI0OKa3bIBaTh OTHOCUTEIBHOCTD ITOH
KJIaccH(UKaIIH.

34-
35

ITonumepsl

OHepI/IpOBaTB TIOHATHUAMUA XUMHHU TTOJIMMEPOB. Paznuuarn peakunu
TMOJIMMEPU3aIN U TIOJIMKOHACHCAITUH. XapaKTepI/IBOBaTB 6I/IOI'IOJ'II/IMepI)I u




HUX pOJib. XapaKTepI/I?,OBaTI) jiacTMacchl, KJ'IaCCI/I(l)I/IHI/IpOBaTI) UX, HA3bIBATh
HpeHCTaBI/ITGHCﬁ u obacTu NPUMCHCHUSA IJIaCTMAcCC. XapaKTepH3OBan,
BOJIOKHA, KJ'IaCCI/I(l)I/IIII/IpOBaTI) UX, HA3bIBATh HpeﬂCTaBHTeHeﬁ u o0yacTu
MPUMCHCHUSA BOJIOKOH. OnuckiBaTh HEOPraHn4CcCKuUeC NOJIUMEPHI,
KJ'IaCCI/I(I)I/IIII/II)OBaTL HX, Ha3bIBaTh Hpe,HCTaBI/ITeHeﬁ 1 00J1acTH MIPUMCHCHMUS.

36- | Cmecu, UX COCTaB M CIIOCOOBI XapakTepu3oBaTh CMECH Kak cucteMy BemiecTB.  Kiaccuuuuposarth ux u

37 pazzenenus OTpa’kaTh COCTaB C ITIOMOIIBIO0 HAXOXKICHUS 00bEMHON FITH MacCOBOH JToJIei
KOMIOHeHTa cMecH. OMUCHIBaTh CIOCOOBI Pa3/IeIeHUs CMeceil.
HabnromaTs 1 oMCHIBATH IEMOHCTPAITOHHBIN XUMHYICCKHHA SKCIIEPUMEHT.
CobmromaTh paBmiia TEXHUKH O€30MIaCHOCTH, IIPOBOAUTE JTA00PaTOPHBII
HKCIEPUMEHT, HAOMOATh ero, (GPUKCHPOBATH PE3YIbTAThl HAOIOCHUS U
MHTEPIPETHPOBATH HX.

38- | lucnepcHble cUCTEMBI XapakTepu30oBaTh pa3In4HbIC TUIIBI JUCHIEPCHBIX CUCTEM Ha OCHOBE OT

39 arperaTHoOro COCTOSHHMS AUCIIEPCHOH (a3bl U JUCIIEPCHOHHON CpE/bl.
PackpbIBaTh poJib pa3IUUHBIX THIIOB JAUCIIEPCHBIX CHCTEM B JKU3HU
TPUPOJIBI M 00IIIECTBA.

40 [ToBTopenue n 06o61menue o teme | O000IIATE OCHOBHBIE CBEICHHS 110 KOHKPETHOH Ipo0ieMaTuKe, BBIICISATH
«CtpoeHue aToMa U BELIECTBaY U XapaKTepPHU30BaTh BAKHEHIIINE OHSITHUS, 33aKOHBI U TEOPHH.

41 CamotostenbHas pabota No2 [TpoBoauTh pedrekcrio COOCTBEHHBIX TOCTHKEHUH.

«CtpoeHune aToMa U BEIIECTBaY AHanu3upoBaTh pe3yJbTaThl KOHTPOJILHOH PabOThI U BHICTPANBATh ITyTH
JIOCTHIKEHUSI KEJIaeMOTO YPOBHSI yCIEIITHOCTH.
I Xumnyeckue peakiun (1349)
42- | XuMH4YeCKHe peakiy 1 uxX CpaBHUBATh XUMUYECKHE U (huznueckue sBineHns. Kinaccuduimposats
43 Kiaccudukanyn PEaKIUK 10 Pa3InIHBIM OCHOBAHUSIM. APTyMEHTHPOBAHO XapaKTepH30BaTh
Ka)KIBIH THIT M BUA XUMHUUYECKHX peakiuid. Habmronate u onuceIBaTh
JIEMOHCTPAIMOHHBI XHMHUECKHH SKCIEPHMEHT.

44- | CKOpoCTh XMMHYECKOH peakuuu XapakTepu30BaTh CKOPOCTh XMMHUIECKOH peakIiy U GaKTopEI ee

45 3aBUCHMOCTH CKOPOCTH XMMHUYIECKON PEaknuy OT IPUPOBI pearnpyroImux
BEIIIECTB, NX KOHLECHTPAINH, TEMIIEPATYPBI, TIOIAAN CONPHKOCHOBEHUS
BerecTB. [IpoBoINTh, HAOIOAATH M OTIUCHIBATH XUMHUYCCKHUI
OKCICPUMEHT C IOMOIIBIO POAHOTO A3bIKA M SA3bIKA XUMUU.

46 OOpaTMOCTh XMMUYECKHX peakluii | XapakTepu3oBaTh COCTOSHHS XUMHYECKOTO PAaBHOBECHS U CIIOCOOBI €T0
CMCUICHMUA. HpeﬂCKa?;I)IBaTL HampaBJICHUE CMCIICHUA XUMHUYECKOT'O
PaBHOBECHsI IPU U3MEHEHHUH YCIIOBHH MPOBENICHNSI 00paTUMOI XMMHUUECKO
peakuuu. HaOnronate 1 onuChIBaTh AEMOHCTPALMOHHBIH XUMUYECKHHA
9KCIEPUMEHT.

47 IIpakTrdeckas padora Ne3 KrnaccugummpoBats XuMHIECKUE PEAKIIUA IO PA3THIHBIM OCHOBAHUSIM.
«M3yueHne XMMUYECKUX PEAKIUiD XapakTepu3oBaTh (PaKTOPHI, OT KOTOPBIX 3aBHCUT CKOPOCTh MPOTEKAHUS

XMUMHYECKHX PEAKIUi, Ha KOHKPETHBIX puMepax. [IpoBomuTs ¢
COOJTIOIEHUEM TTPABWII TEXHUKH 0€30MaCHOCTH XUMHWYECKHH SKCIIEPUMEHT,
HaOJII0aTh 32 HUM, OIIEHUBATh PE3YJIbTAaThl HAOIOAEHHUH, BHIBOABI, 1
MHTEPIPETHPOBATh Pe3yIIbTaThl HAOIIOJCHUH Ha OCHOBE BBIBOJIOB.

48- | OkuciuTensHO — XapakTepu3oBaTh OKHCIHTEIHLHO-BOCCTAHOBHUTENIBHbIE PEAKIMN KaK

49 BOCCTAaHOBUTCIIbHBIC pEAKIIUN IMPOUECCHI, TPU KOTOPBIX UBMEHAIOTCA CTCIICHU OKUCJICHUS aTOMOB.

(OBP). Dnextponus XapakTepu30BaTh JIEKTPOJIN3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN

MIpoIiecC AT pacljlaBOB ¥ BOJHBIX PACTBOPOB AIEKTPOIUTOB. PacKkphIBaTh
MIPaKTUYeCKoe 3HaYeHHE dIeKTpoau3a. [IpoBoanTs, HabI0AaTh U
OIMMCHIBATh XUMHYCCKUMN OKCIICPUMEHT C TOMOMIBIO POJHOIO SA3bIKAa U A3bIKa
XUMUH.

50 - XUMHUYECKHE HCTOYHHKH TOKa XapaKTepI/I?)OBaTL XUMHWYCCKUC HCTOYHHUKHU TOKA: ITaJIbBAHUYCCKHEC

51 3JIEMEHTHI, OaTapeiku, aKKyMyJIATOPBL, - Kak IPHOOpHI, Ipeodpasyromue
XMMHYECKYIO SHEPTHIO B JIEKTPUUECKYIO.

52 [pakTryeckas pabora Ned4 «C6opka | [IpoBOIUTE B COOTBETCTBHH C MPABHIAMH TEXHUKH 0€30IMaCHOCTH
rajJbBaHUYECKOTO JIEMEHTA U (hu3MuecKuii SKCIIEPUMEHT, HAOII0IaTh ero, PUKCHPOBATH PE3YJIBTATHI
UCIIBITAaHHE €0 JICHCTBHS) HaOJIOZICHUH, 1eN1aTh BBIBOJIBI M MHTEPIPETUPOBATH PE3YIIbTATHI

HaOJIIO e HU.

53 IToBTOpEeHUE 1 0000IICHHUE IO TEME 0O0600maTh OCHOBHEIC CBEJCHUS IO MPOOJIEMATHKE TEMBI, BBIACIATH U

«XUMHYECKHE peakuum» XapaKTepUu3oBaTh BaKHEHIIIHE TIOHATHA, 3aKOHBI U TCOPUN TEMBIL.
[IpuMeHsITh UX JUIsl peNIeHMs] KOHKPETHBIX 3aJaHHil.

54 CamocrosrenpHas padota Ne3 [TpoBomuTh pediexcuio COOCTBEHHBIX TOCTHKECHUI.

«XUMHUUYECKHUE PEAKLIUN AHaTU3UPOBaTh PE3yIbTaThl KOHTPOJIBEHOW PaOOTH! M BEICTPAMBATh Ty TH
JOCTHIKCHHUA KEJIAEMOI'0 YPOBHSA YCIICITHOCTH.

0% 3nopoBbe (224)

55- | CuctemMaTHueckoe MoJ0XKEeHHE XapakTepru3oBaTh TAKCOHOMETPHIO YEJIOBEKA U apTyMEHTHUPOBATh

56 YCIIOBEKA B MUPE KUBOTHBIX OTHECCCHHUE YCTIOBEKA K TOMY WM MHOMY TaKCOHY B COOTBETCTBUM C

XapaKTCPHBIMU IIPpU3HAKAMHU TaHHOTO TaKCOHA. CpaBHI/IBaTI) YCJIOBCKA U
quOBGKOO6pa3HLIX 00€e3bsIH. Y CTaHaBIMBATh MNPUYUHHOCJICACTBCHHLIC




CBSI3U MEXY NMPSIMOXO0XICHUEM U OCOOEHHOCTSIMH CKEJIETa YeJIOBEKa.
AprymMeHTHpOBaTh TE3HUC O TOM, YTO PyKa—3TO OpraH U NPOAYKT TpyJa, a
YeJIOBEK HE TOJIBKO OMOJIOTNYECcKOoe, HO M COLMAJIbHOE CyIecTBO. PasznnyaTh
NEPBYIO U BTOPYIO CUTHAJIBHBIE CUCTEMBL.

57-
58

I'eHeTuka denoBeka u METOAbI €€
N3Yy4YCHUA

OrnpenensiTb BaxKHEHIINE MOHATUS T€HETUKU. XapaKTepru30BaTh FT€HOM
YeJI0BEeKa U MPAKTHYECKOE 3HAUCHHE ero paciupoBku. [IpoBoauTh
CPaBHUTEIHHBIN aHAIN3 METOJOB U3yUCHISI TCHETHUKH YEJIOBEKA U UX
PE3yIBTATHUBHOCTH.

59 -
60

dusnka yemoBeka

YcTaHaBIMBaTh 3aBUCHMOCTD MEXIY CTPOCHHEM, BBHIITOIHAEMON QYHKITHEH
1 (pru3ndecKuMu 3aKOHOMEPHOCTSAMH OPTaHOB M CHCTEMA OPTaHOB YEIOBEKA.
Brigensats cTpyKTypHBIE eAMHUIIBI TIOUeK (HepoH), JerKux (arpBeosa),
HEpBHOM cucTeMBbI (HelipoH) U np. Ha3eBaTe mpuOOPEL, IpUMEHIEMBIC IS
M3MEpEHNUs BAKHEHIINX apaMeTpoB (yHKIMOHHUPOBAHHS OPTaHOB U
CHCTEM OPraHoOB 4eJloBeKa. [IpakTH4ecKu OCyIeCcTBISATh H3MEPEHNE
yJbca, AaBJIeHHEe, OCTPOTHI 3pEHHUs], TEMIIEpaTyphI TeJa.

61-
62

XHUMHUS YeJIOBEKa

ﬂaBaTL Ka4Y€CTBCHHYIO U KOJIMYECTBCHHYIO XapPAKTCPUCTUKY XUMHNUICCKUX
3JICMCHTOB U BCUICCTB, o6pa3y}0m1/1x TCJI0 YCJIOBCKA. KJ'IaCCI/I(i)I/IHI/IPOBaTL
HX U PACKPBIBATH UX POJIb B )KU3HCACATCIbHOCTU OpraHru3Ma 4CJI0BEKa.
AHaJ'II/I3I/Ip0BaTL MPUYUHBI 1 IOCJICACTBUA M30BITKA WK HCJOoCTaTKa
OTACIBbHBIX XUMHYCCKHUX BJICMCHTOB B OPraHU3ME YCIIOBCKA.

63

Buramuub!

OmnpenensTe BATAMHHBI, KaK OMOJIOTHYIECKN AKTHBHBIE BEIECTBA.
Knaccugummposats BUTaMUHBL. XapaKTepH30BaTh BOAOPACTBOPUMBIi
BuTaMuH C 1 JKUPOPACTBOPUMBIN BUTAMUH A, a TAaK)K€ MX aBUTAMHHO3BI.
CoOmonath npaBwia 6€30MacHOT0 MPUMEHEHHSI BUTAMUHOB.

64

T'opmons!

CpaBHHMBATh HEPBHYIO U T'yMOPANbHYIO PETYIIALUH MPOLECCOB
JKU3HEAEATEIBHOCTH oprannsMa. KiaccuduimpoBaTs TOpMOHBI 110
JKele3aM, KOTOPBIE HX MPOAYLHUPYIOT U [0 XUMHUYECKON TIPUPOJIE.
XapakTepu3oBaTh UHCYJINH, AIPCHAJIMH U CTEPOUIHBIE TOPMOHBL, & TAKXKE
pe3yJbTaT TUIep- U THNOQYHKIHMHA KeNne3 BHYTPEHHEH CEKPELUH.

65

JlexapctBa

Paznnuath xumuoTepanuo u Gpapmakorepanuto. [lepconnpunmposars
JIOCTHKEHUsI APeBHEH, HOBOW 1 HOBeitneld meauuuubl. Kiiaccuduuuposars
JIEKapCTBEHHbIE CPEICTBA. XapaKTEPU30BaTh aJIKaJIOU/bl, BAKIIUHBI,
AHTUOMOTHKH. APTyMEHTUPOBATH MaryOHbIe MOCIEACTBIS HAPKOMAaHHUH.
CoOmonath npaBmwiia 6€30MacHOT0 MPUMEHEHHSI JIEKaPCTBEHHBIX CPE/ICTB.

66

31mopoBEIit 00pa3 KU3HU

Paznnuath puzngeckoe, NICHXUIECKOE, HPABCTBEHHOE 3/I0POBBE U
XapaKkTepru30BaTh. APryMEHTHPOBATh BHIOOP ONTHMAaIbHBIX (PAKTOPOB
30pOBOTO 00pa3a )KM3HU. APTyMEHTHPOBATH MaryOHbIE TIOCIEACTBHS
TabaKOKypEHHMsI, aJTIKOTOJIM3MA 1 HAPKOMAaHHH.

67

®uznka Ha ciayxk0e 370pOBbs
YeJloBeKa

YcTaHaBIMBaTh 3aBUCUMOCTh MEX/IY MTPUHIIUIOM JCUCTBUS PU3NIECKUX
npuOOPOB JITsl AaHTPOTIOMETPUH, AUATHOCTUKU M TEPANTUK U 00JIACTAMHU
MPUMEHEHHUS B BATICOJIOTUHU U MeuiHe. [[pUMEHATh HEKOTOPbIe TPUOOPHI
JJIA OTACIBHBIX aHTPOTIOMETPUICCKUX H3MepeHHﬁ. CO6J’IIOI[3TB TCXHUKY
0e30MacHOCTH IpU paboTe ¢ IPUOOPaMu, COIEPIKAIUMH PTYTh,
pa6OTaIOHII/IMI/I MOoJ HAMMPAXKEHUEM HUJIN C UCTIOJIb30BAHUEM DPa3JIMYHBIX
BUIOB M3JIYUYCHUA.

68

CoBpeMeHHbIE METUITNHCKHE
TEXHOJIOTHH

ITo3HaKOMUTBCSA C METUIMHCKUMHE TEXHOJOTHSIMHA AUATHOCTHKH
3a0oneBaHui. FIMeTh peicTaBIeHHE O HOPMAJIBHBIX 3HAYEHUSIX
(hM3MOJIOTHUECKUX NIOKa3aTeNnel OpraHu3Ma 4eJIoBeKa.

69

Nudexkumonnbie 3a001€BaHNs U UX
npoQUIaKTHKA

ITo3HakoMHUTHCA ¢ MHPEKIIMOHHBIMU 3a00JIEBAaHUAMHI M UX BO30YAUTEIIAMHU.
HmeTs mpescTaBiIeHHE O NPUHIUIAX PAOOTHl UMMYHHOH CHCTEMBI.
O6cynuTh crmocoObl MPOGMITAKTUKY HH(PEKIIMOHHBIX 3200JICBaHIH.

70

HayKa O NpaBUJIIBHOM IMATAHUUN

BCroMHHTH MPUHIHIBL PYHKIIMOHUPOBAHUSI TUIIEBAPUTEILHON CHCTEMBI.
[T03HAKOMUTKCS ¢ OCOOCHHOCTSMU HAYKH — JIHETOJIOTHSI.

AHanM3UpOBATh MHUIIEBbIE 00ABKH B MPOAYKTAX MUTAHUS: X MMOJIb3Y U
BpeI

71

IIpaxTrdeckas padora Ne 5
«Uccnenosanne
MPOITOPIHUOHAIEHOCTH
COOCTBEHHOTO paIfMoOHa MTUTAHUS,
MPOBEPKA COOTBETCTBHUS MACCHI TeJia
BO3PACTHOW HOPMeEY.

PaccunTriBaTh CyTOUHBIN pannoH nutanus. CpaBHUBATH JaHHBIE PACUETOB C
HOpMAaTHBaMH, aHATU3UPOBATh UX COOTBETCTBUE. COCTABISTh ONTUMAIBEHBIN
COCTaB CyTOYHOTO IUIIEBOTO paliOHa B COOTBETCTBUHY C HOPMAaTUBaMU
BoruncinaTe Maccy Tenla u ONpeAeisaTh COOTBETCTBUE BO3PACTHOW HOpME

72

IIpaxTrdeckas pabora Ne 6 «
WHTepriperanuns pe3ynbTaToB
o011ero aHainKu3a KpOBH M MOYM.

AHaTU3UPOBATh PE3YNbTAThl AHAIHN30B, CPABHUBATE C ITAJIOHAMH.
[Tpearnonarats MPUYHHBI OTKIIOHEHHS OT HOPMBI.

73

IIpakTrueckas padora Ne 7
«OueHka MHIMBUYaIbHOTO YPOBHS

OL[GHI/IBaTL I/IHZ[I/IBI/IIlyaJ'[LHHﬁ YPOBEHb 310POBbsA B YCJIOBHBIX €AMHUIIAX,
(1)I/IKCI/Ip0BaTI) HX U CpaBHMBATH C 3TAJIOHOM. AHaJ’II/BI/IpOBaTL PE3YIbTAThI




37I0POBBSI».

COCTOSIHUSL COOCTBEHHOT'O 340POBbA U MIPUYIHHBI €0 OTKJIIOHCHUS OT HOPMBI.
HpezmaraTL IMYTHU JOCTUIKCHHSA JKCJIACMOTI'0 pe3yJibTara.

74

IpakTryeckas padora Ne 8 «Orenka
OMOJIOTHYECKOTO BO3pacTay

OrneHNBaTh MHANBUYaTbHBIA OMOJIOTHUECKUI BO3PACT B COOTBETCTBHH C
NpeI0KeHHOH MeToqiKoH. CONOCTaBIATh PE3yJIbTaThl COOTBETCTBHS
COOCTBEHHOT'O OMOJIOTMYECKOTO BO3PACTA C KAJIEHAAPHBIM BO3PACTOM.
PaccunThIBaTh MHAEKC CTapEeHUs M aHAJTM3UPOBATh €T0 3HAYCHUE.
OmnpenensaTs hakTopsl 00pa3a KHU3HH, BIUAIOMINE HA OMOIOTHIeCKHUN
BO3PACT.

75

IToBTOpEeHue 1 0000IIEHHE IO TEME
«YenoBek U €ro 340pOBbE»

0O06001maTh OCHOBHEIE CBEJICHUS IO TPOOIEMATHKE TEMBI, BBIICIATH U
XapaKTepU30BaTh Ba)KHEHIITNE OHSITHS, 3aKOHBI U TEOPUHU TEMBI.
ITpUMEHSITh WX IS PEIICHUS KOHKPETHBIX 3aIaHHiA.

76

CamocrostenpHas padota Ned
«YenoBek U €ro 340pOBbE»

ITpoBomuth pedekcuio COOCTBEHHBIX TOCTIKEHUH. AHAIM3HPOBATH
Ppe3ynbTaThl KOHTPOJIBHON pabOTHI M BEICTPANBATH ITyTH TOCTHKCHUS
JKEJIAeMOT'0 YPOBHS YCHEIIHOCTH.

CoBpeMeHHOe ecTeCTBO3HAHME HA
cayxoe yesgoBeka (224)

77-
78

aﬂeMeHTapHLI JIA 3JICMCHTApPHBIC
YaCTHIIbI

OHpeZ[eJ'IHTL MNpeAMCT U3YyUYCHUA (bl/ISI/IKI/I BBICOKHUX SHCPFHﬁ.
K.]'IaCCI/I(l)I/IHI/IPOBaTL (byH[[aMeHTaIIbHI)IC QJICMCHTAPHBIC YaCTUIIBI U UX
B3aUMOJCHUCTBUS. Y CTaHABIMBATh aHAJIOTHUIO MCXKIY YaCTUllaMu U
aHTHU4YaCTHULIaMU. HpOFHO?)I/IpOBaTI) JanbHeHIIne IMyTU HCCICAOBaHUA
MaTepuu.

79

Bonbiioi anpoHHBI KoJLUIalaEp

OnuceIBaTh YCTPOHCTBO U MPUHIMIT paOOTHI OOJIBILOTO aJPOHHOTO
KoJutaiinepa. ApryMeHTHPOBATh O€30IACHOCTD €r0 PabOThI AT
oKpyxatomiero Mupa. KoHKpeTn3npoBars Hay4IHbIE 3a]1a4H, KOTOPbIE
PELIaloTCsl ¢ MOMOMIBIO OOJIBIIOT0 aJPOHHOTO KOoJUTaiiiepa.

80 -
81

DHepreTHKa 1 YHeprocoepexeHne

OmnuchIBaTh NMPHUHIMI pabOTHI 3JIEKTPOTEHEPATOPA HA OCHOBE TIOHATHH 00
3JIEKTPUYECKOM TOKE M JICKTPOMAarHUTHON WHITYKIINH.
KiraccuunmpoBats 371€KTpOCTaHINH B 3aBHCUMOCTH OT HCTOYHHKA
sHeprud. [lepcoHnduIpPOBaTH UCTOPHIO CTAHOBJICHHS AaTOMHON
SHEpreTHKHU. XapaKTepu3oBaTh NpUHIHI paboTel ADC.
ApryMeHTHpOBaTh HEOOXOAUMOCTD UCIIOIb30BaHUS U Pa3BUTHSI aTOMHOMN
SHEPIeTHKU.

82

[TpakTryeckas pabora Ne9
«3yueHue sBneHUA
IEKTPOMArHUTHOM MHIYKITHH»

ColupaTh 31eKTpUUecKy!o Lemnb. VcenenoBaTs sSBICHUE 31€KTPOMArHUTHOM
nHAykuuy. IloirydaTs HHAYKIMOHHBIN TOK. JlenaTh BIBOJbI HA OCHOBE
9KCIEPUMEHTA.

83-
84

[TponoBoabcTBEHHAs TpodieMa u
IYTH €TO PEIICHUS

AHanu3upoBath reorpaduio rojoaa. XapakTepu3oBaTh COBPEMEHHBIE
HaINpaBJICHUsI PEIICHHSI IPOIOBOJIBCTBEHHON ITPOOIEMBI.

85-
86

OCHOBBI OHOTEXHOJIOTUU

XapakTepu30BaTh TaKHe HAMIPABICHHUS HAYYHO-TEXHIIECKOTO IIporpecca,
KaK: OMOTEXHOJIOTHS, TeHHAs, KJICTOYHAs H OMOJIOTHIeCKast HH)KCHEPHUH.
ApPryMEeHTHPOBAThH CBOIO TOUYKY 3pEHHS Ha UCIIOIh30BaHUE TPAHCTEHHOU
MPOAYKIINH B TUTaHUH, IPUMEHEHUE CTBOJIOBBIX KJICTOK B

MEIULIIHE.

87-
88

HanorexHonorum u ux MPUMCHCHUC

OnpenensTe HAHOTEXHOJIOTHIO, KAK HHTETPUPOBAHHOE HAallpaBJICHHUE B
COBPEMEHHON HayKe U pou3BoacTBe. CpaBHUBATH J1Ba OX0J4a,
HCIOJIb3YEMBIX B HAHOTEXHOJIOTUSIX. XapaKTepU30BaTh OTACIbHbBIE METOIbI
HaHOTEXHOJIOTHHA. BrIOHpaTh TeMy AJsi COOOIIECHHS B COOTBETCTBHH CO
CBOMMM NPEANOYTEHUSMHU, UCII0Ib30BATh PA3JINYHBIE HCTOYHUKU
nHPOPMALIH JUTS €€ PAaCKPBITHS, TOTOBUTH BBICTYIJICHHE U IIPE3CHTAIHH.

89-
90

YueHudeckas KOHQEPESHIHS:
«l"OpH30HTBI IPUMEHEHHUS
HaHOTEXHOJIOTHIl»

CoBepIIEHCTBOBATH JINUHYIO HHPOPMAIIIOHHO-KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTb B IIPOLIECCE BBICTYIUICHUS, JUCKYCCUM 110 UTOTaM
9TOr0 BBICTYIUICHHUS.

OOBEKTUBHO OIIEHUBATH CBOIO JICATEIILHOCTH B IIpolecce pedIIeKCHH.

91-
92

dusuka 1 OBIT

XapakTepu30BaTh €CTECTBEHHOHAYYHBIE 3aKOHBI 1 3aKOHOMEPHOCTH,
TIOJIO’KCHHBIE B OCHOBY JIEHCTBHS Pa3IMYHBIX OBITOBBIX 3JEKTPHIECKUX
npuOOPOB M MPUHIKIEI UX PaboTHL. [IpOrHO3MpOBaTH OCHOBHEIE
HarpaBJIeHUs Pa3BUTHS JOMAIIHEH pOOOTOTEXHUKH, TEIEBUICHHS,
CIIyTHUKOBOH M COTOBOM CBSI3H. APryMEHTHPOBATh HEOOXOMMOCTh
HCTIONB30BaHUS B OBITY SHEProcOeperanmx OBITOBBIX IPHOOPOB.
CobmroaTs Mepsl 6€30IIaCHOCTH MPH UCIIOIB30BAHNHU OBITOBBIX
ANIEKTPUYECKUX IPHUOOPOB.

93-
94

XuMHSA 1 OBIT

XapakTepru30BaTh €CTECTBEHHOHAYYHbIE 3aKOHBI M 3aKOHOMEPHOCTH,
MIOJIOKECHHBIE B OCHOBY JEHCTBHS PAa3IMYHBIX MOIOUINX M YUCTAIINX
CPEICTB, MHCEKTUIN/IOB, XHMUYECKHUX CPEICTB TUTHEHBI 1 KOCMETHKH.
AHaTU3UPOBATh TUKETKH PA3IMIHBIX MUIIEBBIX IPOIYKTOB Ha MPEIMET X
6€301acHOTO0 1 JI0O3UPOBAHHOTO MCIIOJIb30BAHUSL. APIyMEHTHPOBATh CBOH
BHIOOP IPH UCIIOJIB30BAHUH TOM WIIM MHON XMMHUYECKOH NMPOJIYKINH B OBITY.

95

CuHepreTuka

XapaKTepI/ISOBaTI) CUHCPICTHUKY M CaMOOPraHru3aluo CIIOXKHOM CHUCTEMBI.




PackpbiBaTh 3HaUEHHE CHHEPTETHKH JUIS IO3HAHUS MAaTEPHAIbHOTO MUpPa U
COLMAIBHOTO pa3BuTHs obmecTBa. CTpyKTYpHUpOBaTh MaTepHAIbHBIA MUD U
COOTHOCHTB €TI0 YPOBHHU C COOTBETCTBYIOIINMHU pazeiaMu GpU3NKH.
XapakTepu3oBath GOPMBI IBUKEHHSI MATEPHH HA KOHKPETHBIX IPHUMEPax

96- | EcrecTBO3HaHHE U UCKYCCTBO XapakTepu30BaTh NPABUIO 30JI0TOTO CEYECHUS U MOCIEI0BATENbHOCTD
97 ®uboHaYUU U ONUCHIBATh UX NMPOSBICHUS B )KUBOM MpUpOJE.
YcTaHaBIMBaTh B3aUMOCBSI3b OMOHUKN M apXUTEKTyphl. OLCHNBAaTh
B3aMMOCBS3b €CTECTBEHHBIX HAYK M HCKYCCTBA U €€ POJb U UX Pa3BHUTHS.
98 IIpaxTrgeckas padora NelO BBINONHATE «30J10TOE CEUEHUE) OTPE3KA, YEPTUTH «30JI0TOM» TPEYTOJIbHUK
«3y4eHune 30710TOro CeUeHus Ha U IPSIMOYTOIIbHUK. AHaIU3UPOBATh MPOU3BEIEHHS HCKYyCCTBA HA IPEAMET
Pa3ITMYHBIX 0OBEKTAX» COOTBETCTBHS «30JI0TOMY CEYEHHIO» M IIPABUILY TPETEH.
BeicTpanBats KOMIO3unuio GpoTorpaduu WM pICyHKa C yUETOM IpaBHia
TpeTei.
VI Bki1ax coBpeMEHHBIX Y4€HbBIX B
¢popmuposanne EHKM (44)
99- | Bknax poccuiiCKUX yU€HBIX B CoBepIIEHCTBOBATH JIMUHYIO HHPOPMAIIIOHHO-KOMMYHUKATHBHYIO
100 | dopmupoBanne EHKM KOMIIETEHTHOCTb B IPOLIECCE BHICTYIUICHUS, AUCKYCCHU TI0 UTOTaM 3TOT0
101- | CoBpeMeHHbIE OTKPBITUS BBICTYIIJICHHUS.
102 | poccHHCKUX yUeHBIX OOBEKTUBHO OIIEHUBATH CBOIO JICATEIILHOCTD B IIpoLecce peIIeKCHH.
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