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NMosicHuTenbHaA 3anucka
Obwan xapaktepMcTuKa y4ebHoro npegmera

B koHuenmuu ayXOBHO-HPAaBCTBEHHOTO pAa3BUTUS U BOCIHTaHUS TIpaxkgaHuHa Poccun B
KauecTBe BAKHEMIIMX TpeOOBaHMNM BbIABUTAETCS (OPMUPOBAHME Y Y4YaLIUXCS TOTOBHOCTU M
CIOCOOHOCTH BBIpaXKaTh M OTCTaWBaTh CBOIO MO3WIHUIO, KPUTHYECKH OIICHWBATh COOCTBEHHBIC
HaMEpEeHMsI, MBICIM M JEUCTBMS; CIHOCOOHOCTM COBEpIIATh CaMOCTOSITENIbHBIE IOCTYNKH. OTH
MOCTYNIKM M JCHCTBUS YEIOBEK COBEPIIAET HAa OCHOBE €CTECTBEHHOHAYYHON KOMIIETEHTHOCTH U
I'YMaHUCTHUYECKUX HJEaJIOB B UX €IMHCTBE, TaK KaK MpUpPOJa, OOILECTBO U YEJOBEK IPEICTABIISIOT
COOOH IIENIOCTHYIO B3aMMOCBSI3aHHYIO CHCTEMY. B nocTmkeHMH 3TUX TpeOOBaHWH OONBIIYIO POIh
UIpaeT €CTEeCTBO3HAaHUE, KOTOpOE€ MpHU3BaHO (OPMUPOBATH y YydallUXcsl HE (parMeHTapHoe, a
L[EJIOCTHOE BOCIPUITHE OKPYKAIOILIET0 MHUPA.

BBenenue kypca ecTeCTBO3HAHUS B CTAapIIeH IKOJIE BBI3BAHO CIEAYIOUIUMHU IPUYMHAMM.

1. B o6nacTi ecrecTBEHHO-HaAy4HOTO 00pa30oBaHUs MpeylaraeTcsl ajJbTepPHATUBA. WM U3y4EHHE
XUMUH, QU3UKU U OHooruM Ha 06a30BOM YpOBHE U3 pacuera 1 4 B HENEN0, WJIM MHTErPUPOBAHHBIN
KYpC €CTeCTBO3HaHUS M3 pacdera 3 4 B Henenmo. Kak n3BecTHO, 0JJHOYACOBBIE KYPCHl IaBHO JIOKa3aJIH
CBOIO HECOCTOSITEILHOCTh U HEAPPEKTUBHOCTD.

2. Ha BbIXOJ€e M3 HIKOJIBI B CO3HAHUU Y OOJIBLIIMHCTBA BBIMTYCKHUKOB (POPMHUPYIOTCSI YaCTHBIE
Hay4yHble KapTUHBI MHUpA: XHMHUYecKas, (u3nueckas, OHOJIOTHYECKAas, HO OTCYTCTBYET €IWHas
€CTeCTBEHHO-Hay4yHas KapTHHA, KOTOPYI0 M MpHu3BaHa (QOpPMHUPOBATH Takas IUCIHUIUIMHA, Kak
€CTECTBO3HAHUE.

3. Hapymaercst npeeMCTBEHHOCTh MEXAY CPEJHEN M BBICIIEW IMIKOJIOW. B ryMaHHTapHBIX By3ax
00s3aTeNbHBIM SBIISIETCS H3ydeHHEe Kypca «EcTecTBeHHO-Hay4yHas KapTHHAa MHpa», CHHOHUMOM
KOTOPOTro ABJISIIOTCA «KOHIENIINY COBPEMEHHOTO €CTECTBO3HAHUS.

4. BBeneHne  Kypca  €CTECTBO3HAaHUSl  IIO3BOJIIET — pealu3oBaThb  TaKOW  MEXaHU3M
I'YMaHUTapU3aLUN €CTECTBEHHO-HAy4HOIo 0Opa3oBaHMs, KAaK HHTErpalusi, 4To, B CBOIO OYepeb,
MI03BOJISIET TYMAaHU3UPOBATh ITO 00pa30BaHME Ul CTAapLICKIACCHUKOB, BHIOPABIINX JUIsl 00y4eHUs B
10-11 kmaccax rymMmaHUTapHBIN TPO(HIIB.

5. B pspe 3apyOekHBIX CTpaH HAKOIJIEH ONpPEJENCHHBIN ONBIT M3y4eHHs] €CTECTBO3HAHMs Ha
3aKJIIOYUTEIBHOM 3Tane oOydeHHs B CpeiHEed IIKoJIe, KOTOpBIA Jl0Ka3al CBOIO 3(PQPEKTUBHOCTS.
Hmeercs MHOroJIETHHM OIBIT OOydeHHMsI OCHOBAaM €CTECTBO3HAHMS M B OTEUECTBEHHOW HAayaJbHOU
miKojie. OTO XOpoUIO 3apeKoMeHJoBaBIIMe cebsa ydeOHble mpeamersl «lIpuponoBeneHue» u
«OKpyXaroIuil MUP».

Konnenuus mnpeaymaraeMoro Kypca COCTOMT B PAacCMOTPEHUHM OOBEKTOB U SIBJIECHUM
€CTECTBEHHOI'0 MUPA B FapMOHUU (DPU3HUKH, XUMUH, OnoJIoruy, pusnueckoit reorpaguu, aCTpOHOMHUH U
skosiorud. COOTBETCTBEHHO B OCHOBY Kypca IIOJIO)KEHbl HE JIOTUKa U CTPYKTypa YacTHBIX
€CTECTBEHHO-HAYYHBIX JUCLUIUIMH, a W€ aHTPONOLEHTPU3MA, T. €. IIOCTPOEHHE Kypca B JIOTHUKE U
CTPYKTYpE BOCIHpPHSATHS YYEHHUKOM €CTECTBEHHOIO MHUpa B CHUHTE3€ (PU3NYECKHUX, XUMHUYECKUX H
OMOJIOTMYECKHX MPE/ICTaBICHUH.

B HOBOM Kypce ecTecTBO3HAaHHUS NPEACTaBICHbl BaKHEHIIME MNOHATHUS, 3aKOHBI M TEOPUHU
YAaCTHBIX Y4EOHBIX TUCLMIUIMH, KOTOpble OOOOIIEHBI B €CTECTBEHHO-HAy4HbIE MOHATHUS, 3aKOHBI U
TEOPHUH, a TAKKE BAXHEHIINE NPUKIAIHBIE aCIEKThl, CBA3b HM3y4aeMOIr0 MaTepuajga C KHU3HBIO,
3HAKOMCTBO C B@KHEHWIIMMHU JOCTHKEHUSIMU COBPEMEHHOIO HAaydHO-TEXHHYECKOTO Iporpecca
(OMOTEXHOJIOTUHU, HAHOTEXHOJIOTUH U JIp.).

bombmoe BHuMmManue (Oosmee 25 9%  yueOHOro BpEeMEHH) yAesIeTCs  JKCICPUMEHTY,
nabopaTopHbIM U MpakTHyeckuM padoram. @I'OC B kauecTBe 0CA3aTEIBHOTO IEMEHTa MPH 00ydEeHUH
B CTapUIMX KJaccax MpelycMaTpUBAeT BBINOJHEHHE KaXJbIM YYEHUKOM WHAMBUIYaJbHOTO MPOEKTA.
be3 wuccrnenoBarenbcKUX yMEHMM M HABBIKOB  CO3JaTh NPOEKT Oyaer ciokHO. YToObI
COBEpILIEHCTBOBAaTh ST YMEHHMS U HaBBIKM, B KaXJIOM Yy4YeOHHKE MpEeIycMOTpeHa TIJjaBa
«[IpakTnyeckue paboThI». PaboTbhl, mNpemIoKeHHbIE B HEW, MOTYT IOCIYXHTb OCHOBOM JUIs
BBITNIOJIHEHUS MHAUBU/1yaJIbHOTO MPOEKTA.



MecTo npeamMeTa B y4e6HOM nnaHe



«EcTecTBO3HAHME», XOTS M OTHOCHUTCS K IpEeAMEeTaM II0 BBIOOpY, SBJISIETCS 00sS3aTeNbHOM
4acThi0 0a30BBIX 00II€00pa3oBaTENbHBIX YYEOHBIX NPEAMETOB HA CTYIEHH CpPEAHEro (IOJIHOTO)
obpa3oBanus. Ha ero uzyuenue orBogurcs 210 yueOnbIx yacos, mo 3 4 B Hemenro B 10-11 kimaccax.

«EcTecTBO3HAHUE» npeaHa3HauYCHO JId M3YYCHHA B MIKOJIAX M KJaccax, HerO(l)I/IJIbeIX 110
OTHOIIEHHIO K €CTECTBEHHO-HAYYHBIM JMCIUILINHAM, B TIEPBYIO OUepeab B NPOQMIAX T'yMaHUTAPHON
)41 COHHaHLHO-BKOHOMHHeCKOﬁ HaIlpaBJICHHOCTH. BBGI[QHI/IG «EcTecTBO3HAHUSI» HO3BOJIUT 3HAUUTCIHLHO
SKOHOMHTH y4eOHOE BpeMsi, BHICBOOOIUBIITUICS pe3epB KOTOPOTO IIeIECO00pa3Hee MCIOIb30BaTh HA
pacmmpeHue U yriayoineHue Mpo(UIbHBIX Y4eOHBIX MpPEAMETOB (JIMTEPATYyphl, S3BIKOB, UCTOPUU H
T. I.).

ueHHOCTHbIe OpPUEeHTUPbLI coaepxXaHns yqe6Horo npeameTa

VYueOnplii npeaMer «EcTecTBO3HaHME», B COJIEPKaHUU KOTOPOrO BEAYIIMM KOMIIOHEHTOM
SIBJISIFOTCSI HAyYHbIE 3HAHUS U HAy4YHbIE METO/Ibl TO3HAHUS, TO3BOJISIET CPOPMUPOBATE Y YJalIUXCs HE
TOJBKO IIEJIOCTHYIO €CTECTBEHHO-HaydyHyI0 KapTMHy MHpa, HO U TMOOyXKJaeT y HHX
SMOIIMOHAIbHO-IIEHHOCTHOE OTHOILIEHUE K M3y4aeMOMYy MaTepHually, TOTOBHOCTb K BbIOOpY JeMCTBHIl
OTPE/ICICHHON HAaNpaBJICHHOCTH, YMEHHE KPUTHUECKH OIEHUBAaTh CBOM M UYXKHUE JCUCTBUS U
MOCTYIIKH.

OCHOBHBIM pPe3yIbTaTOM I103HABATEIHLHOIO OTHOUIEHHS] K €CTECTBEHHOMY MHUDPY B KYIbType
SIBJIIETCS YCTAHOBJIEHWE CMBICIIa M 3HAYEHMs COJIEp>KaHUs OOBEKTOB U SIBICHUHN MpHUpOAbl. Takum
obpazoM, Tmo3HaBaTenbHass GyHKIUA YydeOHOro mpenMera «EcTecTBO3HaHME» 3aKIIOYaeTCs B
CIIOCOOHOCTH €ro cojepaHHusl KOHIIEHTPUPOBaTh B ce0e Kak 3HAaHHSA O €CTECTBEHHOM MHpeE, TaK U
MM03HaBaTeIbHbIE IIEHHOCTH:

— OCBOGHHE 3HAHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MHpa M METoJax
€CTECTBEHHBIX HayK, 3HAKOMCTBO C HauOoJiee BXXHBIMHU UACSIMH U JOCTIKEHHUSIMU €CTECTBO3HAHMS,
MO3BOJISIIOIIMMHU PACKpPBITh €r0 POJib B MPEJCTABICHUSAX YEIOBEKAa O MPUPOJE, PA3BUTHU TEXHUKU U
TEXHOJIOTHH;

— OBJIaJICHHME YMEHUSIMU TPUMEHATH [OJIyd€HHbIE 3HaHUA [UIsI OOBSCHEHUS SBICHUUN
OKPY)KAIOILIET0 MHpa, KPUTUYECKON OIEHKM HCIOJIb30BAaHUS €CTECTBEHHO-Hay4YHON HWH(popMaluuy,
MOJIYYEHHOM M3 pa3IMYHbIX UCTOYHUKOB ISl OCO3HAHHOTO OIpe/AeeHHs] COOCTBEHHOW MO3UIUH IO
OTHOIICHUIO K 00CYXKIaeMbIM B 001eCTBE MpodIeMaM (IKOJIOTUYECKUM, SHEPTeTHYECKUM, ChIPhEBBIM
. 1p.);

— Pa3BUTHUE WHTEIUIEKTYaJIbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTHUUYECKOTO MBIIUICHUS B XOJI€
MPOCTEHIINX UCCIIEIOBAaHU, aHaI13a ABJICHUHN, BOCIPUITHS U HHTEPIIPETALUU [TOJTY4YEHHBIX IPU 3TOM
pEe3yIabTaTOB;

— BOCIIUTaHUE YOEKJECHHOCTH B BO3MOXKHOCTH IMO3HAHHS 3aKOHOB MPUPOJbl U HCIIOIb30BAHUS
JOCTIKEHUN EeCTECTBEHHBIX HAyK Uil Pa3BUTHs IUBUJIM3AIUHU; CTpEeMJICHHE K OOOCHOBAHHOCTH
BBICKA3bIBAEMOI TMO3MIIMKM W YBaXCHHE K MHEHHUIO OIIMOHEHTOB MpU OOCYKICHHH MpoOIeMm;
OCO3HAHHOE OTHOLIEHHWE K BO3MOXXHOCTH OTACHBIX OJKOJOTMYECKUX U OSTUYECKUX MOCIEACTBHIA,
CBSI3aHHBIX C JOCTHKEHHUSIMH €CTECTBEHHBIX HAYK;

— UCTIOJIb30BAaHUE ECTECTBEHHO-HAYYHBIX 3HAHWW B TOBCEJIHEBHOW XU3HU JUIsi oOecredeHus
0€30MacCHOCTH KU3HEIEATEIHbHOCTH, OXPaHbl 3/I0POBbS, OKPYKaIoIIel cpefibl, SHeprocOepeKeHusl.

Pe3ynbTaTbl OCBOEHMs Kypca

JINYHOCTHBIMH Pe3y/IbTATAMH 00y4eHHUsI €CTECTBO3HAHUIO SBJISIFOTCS:

— B YEHHOCMHO-OPUEHMAYUOHHOU cghepe — BOCIHUTAHHE YYBCTBA TOPAOCTH 3a POCCHICKHE
€CTECTBEHHBIE HAYKHU,

— B mpyo0oeoli cgpepe — TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JanbHeiIIeld oOpa3oBaTeabHON U
npoheccuoOHaTbHON TPACKTOPHH;

— B nosuasamenvHoll (KOZHUMUSHOU, UHMENNeKMYanbHoll) cghepe — yMEHHE YIPABIATH CBOCH
[I03HABATEIbHON AEATEIbHOCTBIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOEHUS IPOTPAaMMBI 10 €CTECTBO3HAHUIO SABIISIOTCS:

— OBJIAJICHME YMEHUSMU U HaBBIKAMHU PA3JIMYHBIX BHUJIOB I03HABATENBHOW JEATEIbHOCTH,



MIPUMEHECHHSI OCHOBHBIX METOJIOB MO3HAHMS (CHCTEMHO-WH(POPMAIIMOHHBIN aHAIIN3, MOJCITUPOBAHHE)
JUTSL U3YYEHHUSI PA3JIMUHBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MUDA;

— OBJIAJICHUE OCHOBHBIMH WHTEIUICKTYyAIbHBIMU OTEpanusMu: (GOpMYyITHPOBAHUE THIIOTE3,
aHaJIU3 U CHHTE3, CpPaBHEHHE, 00OOIICHHE, CHCTEMATH3allvs, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBsI3€i1, IIOMCK aHAJIOI'OB;

— ¢hopMUpOBaHHE YMEHHI T€HEPUPOBATh UACH M OMPEICIATh CPEACTBA, HEOOXOTUMBIC ST HX
peanu3aiuu;

— ¢hopMHpOBaHHE YMCHUH ONPENCNATh eI W 3aJa4d JICATEIHHOCTH, a TakKe BBIOMpATh
CpelICTBa pealn3alvy 3TUX IIeJIe U TPUMEHATh Ha MPaKTUKE; GOpMUPOBAHUE YMEHUN HCIIOIb30BAThH
pa3UyHbIE MCTOYHUKH Ui TIOJIYYEHHS €CTECTBEHHO-HAYYHOW HWHQPOpPMAIMM ¢ TMOHUMAHUS
3aBUCHMOCTH OT COJIep>KaHus U (JOPMBI MpeACTaBICHHONW HH(OPMAIIUY U TIeJIeH apecara.

IIpeaMeTHBIMM pe3yJIbTATAMHU HU3Y4CHUS €CTECTBO3HAHUS SBIISIIOTCA:

B 1n03HABamenvHou cepe:

— OBJIQJICHHE YMEHUSMH JIaBaTh OTPEICTICHUS N3YYCHHBIX TOHSATHH;

— OTIMCaHUE JEMOHCTPAIIMOHHBIX U CaMOCTOSATENILHO MPOBEACHHBIX AKCIIEPUMEHTOB, UCTIOIB3Ys
JUTSI 3TOTO PYCCKHM (POHOM) SI3BIK U SI3bIK €CTECTBEHHBIX HAYK;

— KJIaccuUKalms U3y4eHHbIX 0ObEKTOB U SBJICHUH;

— HAOJIIOICHUE JIEMOHCTPUPYEMBIX U CaMOCTOSITEIbHO MPOBOJUMBIX OIBITOB, €CTECTBEHHBIX
SIBJICHUH, TIPOTEKAIOIINX B MIPUPOJIC U B OBITY;,

— W3JIOKEHUE BBIBOJIOB W YMO3AKIIOUCHHUHN W3 HAOIIO/ICHUI, N3YUEHHBIX €CTECTBEHHO-HAYIHBIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBAHKME TOBEACHHUS W CBOWCTB HEU3YYEHHBIX E€CTECTBEHHOHAYYHBIX
00BEKTOB TI0 aHAJIOTUU CO CBOMCTBAMHU W3yYCHHBIX

— CTPYKTYPHPOBAHUE U3YICHHOTO MaTepHaa;

— WHTEPIpPETaIHs €CTECTBEHHO-HAYIHOW HWHGOPMAINK, MOTYyIYeHHON W3 APYIMX HCTOYHHKOB,
OIICHKA €€ HayYHOU TOCTOBEPHOCTH;

— CaMOCTOSITENIbHBIM TOUCK HOBBIX JUIsl ce0sl €CTeCTBEH HO-HAYYHBIX 3HAHUM, UCHOJB3YS JUIS
3TOTO OCTYIHbIE UICTOYHUKU WH(OPMALIUK;

B YEHHOCMHO-OPUEHMAYUOHHOLL chepe:

— aHaJM3 W OIICHKA IOCJIEACTBUHM IS OKpYXKalolmeld cpeapl OBITOBOM M TMPOHM3BOJCTBEHHON
JEeSITEIbHOCTH YEJI0OBEKa;

B mpy0oeoli chepe:

— IIPOBEJICHHE €CTECTBEHHO-HAYYHBIX OJKCIEPUMEHTOB U BBINOJHEHHUE WHAMBHIYaJIbHOTO
MIPOEKTAa UCCIEeI0BATEIHCKOIO XapaKTepa,

B chepe husuueckoti Kyiomypoi:

— co0no/ieHne TpaBWJI TEXHUKH O€30MacHOCTH MpH paboTe B KaOMHETE eCTEeCTBO3HAHUS
(pu3uKH, XUMHH, OHOJIOTHH);

— OKa3aHUE IMEepBOM MOMOINM TPU OTPABJICHUSAX, OXKOTaX M JPYTUX TpaBMaX, CBSI3aHHBIX C
BEIECTBAMHU, FIEKTPUUECKUM TOKOM U J1a00PaTOPHBIM 000PYAOBAHUEM.

CopepxxaHue Kypca
10 knacc (102 4, 3 4 B HeAento, U3 HUX 2 4 — pe3epBHOE BpeMs)

Benenmne (4 u)

BBenenne B ecrecrBo3Hanme. Ilpupona — cpena oOuTaHMS M HCTOYHMK JKHU3HU 4YeEJOBEKA.
B3aumooTHOIIEHUST YelOBEKAa W INPUPOABI, UX AUaANEKTHKa. [Ipupoga — HMCTOYHMK TBOPUYECKOTO
BJIOXHOBEHUS AEATENEH HCKYCCTBA.

EctecTBO3HAHMe — eIMHCTBO HAyK O mnpupoae. Marepuss U (QOpMBI €€ CYIIECTBOBAHUS.
Juanexktuka ectecTBo3HaHMs. OCHOBHBIE 3Tambl €ro pa3BuTus. [loHATHE O €cTECTBO3HAHMM Kak
CHUCTEME HAay4HBIX 3HAHUH O MPUPOJE.

Jlemoncmpayuu



Buneodparmentsl (CenbCKOXO3SMCTBEHHBIE YrObs, Kapbepbl IS JOOBIYM YIJIL M PYIb,
MeTaJUTypruueckiue KoMOUHaThI, ra3o u HedrenpoBoasl, Guotwinn, I'IC, TOL u ADC, nociencTeus
3eMIICTPSICCHUN M I[yHaMH, WCYC3HYBIIWE BHJbl PACTCHHW M >KMBOTHBIX); PEHPOIYKIMH KapTUH
BEJIMKUX XYJI0KHUKOB C Tei3axamMu u apyruMu oobekramu npuponsl (M. Ilumkuna, U. JleBurana,
W. AiiBazockoro, K. FOona u sp.); My3bIKanbHbIe (parMeHTHI, MOCBSIICHHbBIC SBICHUSAM MPUPOJIBI
(TT. YaiikoBckwii, K. Cen-Canc, JI. Ban berxoBen u ap.).

[TopTpeTsl y4eHBIX-eCTECTBOMCIIBITAaTENCH, BumeodparMeHTsl MO UCTOPUU BO3HUKHOBEHHS M
pa3BUTHUS PU3UKH, XUMUU ¥ OUOJIOTHH.

Tema 1. EcrecTBo3HaHMe U MeTOAbI MO3HaAHUsI Mupa (17 u)

IMIMPUYECKUH YPOBeHb HAYYHOI 0 MO3HaHUsA. POpMbI TO3HAHUS: HAyYHOE U HEHay4yHoe. /[Ba
YPOBHSI HAay4yHOTO [IO3HAHUS: OHOMIUPUYECKUN (UYBCTBEHHBIM, ONBITHBIN) M TEOPETUUYECKUUN
(paunonanbHelif). [ToHsiTe 00 SMOIUPUUECKOM YPOBHE HAYYHOTO MMO3HAHUS U €r0 METOAAX.

Habmonenue u sxkciepuMeHT. ['unoresa u BbIBOI.

MonenpoBanue Kak MeTOJ HaydHOro mo3HaHus. [Iporuecc monenupoBaHHs U €ro COCTaBHbIE
yacTU: cyOBeKT (UcclieJoBaTelb), 0ObEKT (IIpeIMET, MPOIECcC WM SIBICHHUE) U MOJEIb, OTpaXkaromas
OTHOIIEHHE MEXAY HUMU. TUIBI MO/I€NIeil: MaTepralIbHbIE U 3HAKOBBIE.

Teoperuyecknii ypoBeHb HAY4YHOr0 nMo3HaHusl. [IoHsATHE O TEOPETUYECKOM YPOBHE HAYYHOTO
MO3HAHUSI M €ro COCTABJISIIONIUX (OCMBICIICHHE OSKCIEPUMEHTANBHBIX (AaKTOB, pa3paboTka U
000CHOBaHME TMITOTE3, IOCTPOCHHUE TEOPUH). MoeInpoBaHre Ha TECOPETUIESCKOM YPOBHE MO3HAHUS U
TUIBI MoJieNnel (uaeanpHas, aHAJIOTUS, MaremMaThueckas). PoJib MBICIIEHHOTO JKCHEpUMEHTa U
MaTeMaTH4YEeCKOro MOIETUPOBAHNS B CTAHOBJIEHUHU U PA3BUTHUU €CTECTBEHHBIX HaYK.

SI3bIK ecTeCTBO3ZHAHUS.

buonocus. buonornueckas cucTeMaTMka W €€ BaXXHEHIIME TAKCOHbL. bHHOMMHaJIbHAS
HOMeHKJatypa. [Tonsarue Bua.

Cucremaruka *UBOTHBIX. [loHsATHE TOPOBI.

Cucremaruka pacrenuit. [lonstue copra.

buonoruueckas HoMeHKIaTypa — OCHOBA MPO(GECCUOHATBHOM IESTEIbHOCTH.

Xumusa.  TpuBuanbHble  Ha3BaHuA. PamnnoHanbHass  HOMEHKJIATypa.  MexayHapoaHas
HoMmeHnkiarypa MIOITAK.

XHUMHUYECKHUE HIEMEHTBI U IPOUCXOKICHUE UX HA3BaHUU.

Knaccudukanus HeopraHuueckux BellecTB (OKCUAbI, KUCIOThI, OCHOBaHUS, COJIM) U MPUHLIHUIIBI
o0Opa3oBaHus UX HA3BaHUU.

Qu3suka. Epununel u3Mmepenus Qusmueckux BenuuuH B Poccun. MexayHapoaHas cuctema
enuHul udmepenus usnueckux BenuuuH — CH. OcHOBHbIE M TPOM3BOAHBIC €AMHUIIBI U3MEPEHUS
¢buznueckux senuund CH.

EcrecTBeHHO-Hay4YHbIe NOHATHS, 3aKOHbI W TeOpPUHM. ECTECTBEHHO-Hay4yHbIE€ MOHSTHUS.
KoHnkpeTHbie u abcTpakTHbIE €CTECTBEHHO-HAYYHBIC MOHATHS. 3aKOHBI €CTECTBO3HAHMUS.

EctectBenHo-Hayuynble Teopuu. OmmucareiabHble TEOPUM U OOBSCHUTENBHBIE TEOPHUHU.
[Iporno3upyroniasi poJib €CTECTBEHHOHAYYHbBIX TEOPUH.

EcrecTBeHHo-HayyHasi kaptuna wmupa. Kaptunel wMwupa: penurvossHas, ObITOBaf,
xynoxecTtBeHHas. EcrecTBeHHO-HayyHas kaptuHa Mupa (EHKM). DOBomtonuss EHKM u ee stamsl:
ApUCTOTENIEBCKUM, HBIOTOHOBCKHM, SMHIITEHHOBCKAs PEBOJIIOLIUSA.

[IpyHUMIBI MO3HAHUS B €CTECTBO3HAHUU. COOTBETCTBUS, IOINOJIHUTEIBHOCTH, NPUYMHHOCTH,
CUMMETPHH.

Mupbl, B KOTOPBIX MbI skuBeM. Krnaccudukamnus MupoB (MeramMup, MakpoOMHUpP, MHUKPOMHD,
HaHoMup). ['paHUIlBl MUPOB M YCIOBHOCTb 3TUX TpaHull. IlpuGopsl ais U3ydeHHs MHPOB, HUX
IBOJIIOIMS OT CBETOBOrO MHUKpockona P. I'yka 1o ckaHupytomero TyHHenbHOro Mmukpockona (CTM) n
aTOMHOCHIJIOBOTO MHUKpockona (ACM).

MouiekynsapHOE€ paclo3HaBaHUE M €ro poJib B NPUPOJE U KU3HM YesoBeka. KoMIbroTepsl

Oymymiero.

Jlemoncmpayuu



[Toptpersl  yuensix-ecrectBoucnslitarene  (I'. I'anunes, . MenneneeBa, . Mennens,
H. bekeroBa, M. ®@apanesi), pa3nuyHbie MaTepUAIbHBIE OOBEKTHI: (u3mueckue (dIeKTpodopHas
MaIlliHa — MOJIC/Ib MOJIHUHU, KPUCTAIIIHUECKUE PEIICTKHA Pa3InYHbIX THUIIOB), OHOJOTHYECKUE (MYIISKH
[[BETOB, OPraHOB TeJia uYeloBeKa), reorpaduueckue (TI00yc, KapTa, TCIUTYpUi), XUMHYECCKHE
(mapocrep:kHEBbIE B 00bEMHBIC MOJICITA MOJIEKYIT Pa3IMYHbIX BEIIECTB).

Crnaiinel ¢ MoxensmMu crpoeHus atoma Tomcona u Pesepdopna. OTHOCHUTENBHOCTh MOHSTHS
MycTOThL. Pasnmuynbpie puznyeckue, XAMUIECKHE U OMOJIOTHICCKUE MOICITH.

[Toptpetst Apuctotens, K. Jlunnes, Y. lapsuna; Bugeodparmentsl ¢ TakcoHamu B OOTaHUKE U
300JI0TUHU U TIPUMEPHI CUCTEMATUKH OTJEIBHBIX PACTEHUH U )KUBOTHBIX.

Tabnuma, cnaiin wim BumeopparmenT «Homenkmarypa MIOITAK»; Tabmuibl wiv ciiadasl
QHUMALMSIMU 110 OOIIUM MPUHIUIIAM 0Opa30BaHUs HA3BAHMM BAKHEUIIUX KJIACCOB HEOPTraHUUYECKUX
COCIMHEHUH — OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH U UX KIacCU(HUKAIIIH.

[Toptperst Oma, Kynona, Heiorona, DifHIITeliHa U Jp.; TaOJIUIBI OCHOBHBIX M TPOU3BOJIHBIX
equaul, CU; nunamudeckue BuaeodparMeHTbI, WUTIOCTPUPYIOMINE BaKHEHWIINE TOHITHS (DU3UKU
MPUMEHUTENILHO K TeMe YpoKa; ciaia uiau BuaeodpparMeHT «CTapopycCKue eTUHUIIBI U3MEpPEHHUs
HEKOTOPBIX (U3HUUECKUX BEITHUUH.

Tabmuupl 1 BuaeodgparMeHThl, WUTIOCTPUPYIOIINE BaXXHEUIIHWE TOHSATHUS, 3aKOHBI U TEOPHUHU
€CTECTBEHHO-HAYYHBIX UCIUIUINH 10 KYpPCY OCHOBHOM IIKOJIBI.

BuneogparmeHTs! U CialiIbl 1O 3BOJTIOINN MUKPOCKOTIOB.

Jlabopamopnvie onvimoi

1. ITocTpoeHne paBHOCTOPOHHUX TPEYTOJIBHUKOB U3 CIIMYEK HA IVIOCKOCTH U B TPOCTPAHCTBE.
2. NUnmoctpanusi NpUHIKMIA COOTBETCTBUAL.

3. MonenupoBaHue NpuHIUIA padoThl CKAHUPYIOIIETO MUKPOCKOTIA.

4. Jloka3aTenbCTBO OETKOBOW MPUPOIBI (PEPMEHTOB.

IIpaxmuueckue pabomol

1. DMnupuyeckoe no3HaHUe B U3YYEHUH €CTECTBO3HAHUS.

2. HaGmronenue 3a M3MEHEHUEM TeMIIEpaTyphl JbAa U €ro COCTOSIHUEM IPU HarpeBaHUM.
3. HabGmronenue 3a mpopactaHueM ceMsiH (Hhacosau.

4. HabGmroieHue 3a TOpsIIei CBEYOH.

Tema 2. Meramup (12 )

YenoBek u Bcesennass. XpoHOJOTWST aCTPOHOMHUYECKHX MPEJACTABICHUA U OTKPBITHH:
TEOLICHTPHUYECKAsi CUCTEMA MHUPA; AHTPOIIOLEHTPUYECKAsl CUCTEMa MUPA; FeJIMOLEHTPUYECKAs: CUCTEMA
mupa. ActporomMbl XVI-XIX BB. 1 uX BKJIaJ B pa3BUTHE MPEICTaBICHU 0 BeenenHoi.

Kocmonorus. Bkinaa oreyecTBeHHON HayKH B MUPOBYIO KOCMOJIOTHIO.

IIpoucxoxnenue u crpoeHue BcenenHoil. Pu3znueckue SIBICHHUS W 3aKOHbBI, CBSI3aHHBIE C
npoucxoxaeHneMm u crpoenueM Bcenennoit. Dddexr Jomnepa. 3akon Xab6ma. Teopust bonbiioro
B3pbIBa. ENWHUIBI M3MeEpeHus KocMHuuecKuxX paccrosHuil. HeGecubie Tema. Co3Be3nus. 3Be3aHbIE
ckorieHus. 3Be3abl. [lnanets. KomeTsl, METEOPUTBI, aCTEPOUIBI.

Kak yenoBek usyyaer merammp. IlepBrie Teneckonsl u ooceparopuu. Teneckon-pedpakrop u
Teseckon-peduextop. Panuoreneckonsl U MeXIUIaHETHbIE cTaHUIUM. OpOuTaibHas acTPOHOMHUYECKas
oOcepBatopus (OAO).

3akonbl BHKeHHUs: HeOecHbIX Tea. Ilepseiii 3akoH Keruiepa. Amoret u nepureil.
XapakTepUCTHKH 3IIUIca: (poKanbHOE paccTosiHue, (POKyC, OCh, MOIYOCh, IKCIEHTpUCUTET. BTopoil u
TpeTuii 3akoHbl Keruepa. 3akoH BCEMUPHOTO TAroTeHus. KocMuyeckue CKOpoCTH.

lanakrukn. OOmme cBeneHus o ranmakTukax. YepHele npipbl. Kiaccudukanus rainakTHk:
AJUIMNITUYECKHE, CTIMpabHbIe, HEMpaBuibHble, panguoranaktuku. Hama [Manaktuka. Mneunsiii [1yTs.
KBazapsl.

3Be3apl. CouHue. 3Be3npl, ux poxaeHue. CHIEKTpalbHBI aHAJIW3 — OCHOBA HCCIIENOBAaHMS
XMMHYECKOTO COCTaBa 3BE3L.

XapakTepUCTUKHU 3Be3]] (CBETUMOCTbD, CIIEKTPAIbHBIA Ki1acc, 3QdekTuBHAs TeMIepaTypa) U UX



Kinaccupukanus (KeNThle W KpacHble KapiUKH, KPAaCHBIE TMTAHTHI, CBEPXTUTAHTHI, O€Jble KapJIHKH,
HEHUTPOHHBIE 3BE3/IbI).

[Mpoucxoxnaenne ConHna u ero crpoeHue. Ctpykrypa cosiHedHoU artmocdepbl. CollHeYHBIN
BETED.

Coaneuynasi cucrema u ee miaanerbl. Ctpoenne ConHeuHoil cuctemsl. Ilnanersr ConHeuHoi
cucreMmbl. Jlpyrue cTpyKTypHble 3jieMeHTbl COJIHEYHOM CHCTEMBI: CIYTHUKU ILIAHET, acTEpPOMJIbI,
KOMETbI, METEOPUTHI.

Jlemoncmpayuu

[loptperst Apucrorens, Iltonemes, Apucrapxa Camocckoro, H. Komnepnuka, [[x. BpyHo,
I'. Tamunes, K. I[uoJKOBCKOTO W TEPBBIX MIECTH COBETCKUX KOCMOHABTOB;, A. DWHIITEHHA,
A. ®punmana, K. Jormiepa, B. Ciudepa u 3. Xa66ma, K. Suckoro, WM. Hetorona, W. Jlummepcres,
. Kemnepa.

Buneodparmentsr u ¢otorpaduu mo Teme: MOJIENb bONBIIOTO B3pbIBA, PA3JIMYHBIE THIIBI
TATaKTUK (DJUTMNTUYECKUE, CHUpAJIbHBIE W HEMpaBUIbHBIE), cOo3Be3nus CeBEepHOTO TMOJTyIIaApHUs,
pasznuuHble HEOECHBIE Tea, KBa3apbl, MpoucxoxaeHue u crpoenue CoiHIa, CTPYKTYPHBIE DJIEMEHTHI
ConHEeYHOM CHUCTEMBI.

[[Ix0MbHBIN TETECKOTI.

MopenupoBanue: BToporo 3akoHa Kemnepa, moBepxnoctu CosHila (KOHBEKTUBHOMN 30HBI).

Jlabopamopnvie onvimoi
1. Onpenenenue reorpaguIecKoil MUPOTHI 1O yriry HabmroaeHus [lomsipHO# 3BE3/IbI.
2. Iloctpoenue surca.

Ilpakmuueckas paboma
5. N3ydyenue 3Be31HOTO HEOA C TIOMOIITBIO TIOIBUKHON KapThI.

Tema 3. O6on0uxku 3emin: Jurocdepa, ruapocdepa, armochepa (13 u)

Crpoenue 3emuu. JIutocepa. BuyrpeHHee cTpoeHHe 3eMiid M €€ XHUMHUYECKHUH COCTaB.
Crpoenue u cocraB nutocdepbl. MuHepaibl U ropHble Hopoasl. Pynpl. JlutocdepHble IUIUTHI.
3emnerpscenus. [llkana Puxrepa. MuTeHCcUBHOCTD 3eMiieTpsiceHuid. [lynamu.

I'mapocgepa. Oxeannsl u mopsi. CoctaB ruapocdepbl. MupoBoii okean. Mopsi. Hetunuunsie
Mops: CapraccoBo, Kacnimiickoe u Apaibckoe.

Tema Mopsi B MpOM3BEICHUSX MUPOBON XY/I0)KECTBEHHON KYIbTYPHI.

Boabl oxkeaHoB M Mopeil. XMMHUYECKHU COCTaB MOPCKOM M OKeaHWYeCKOW BOJbl. [Ipommuiie.
Jlen B okeane. I'pennangus. Antapkruaa. JBmwkeHue BoJg MupoBoro okeana. [IpunuBbel U OTIMBBIL.
Mopckue teuenus. Tunsl kiumara.

Boawbl cymm. Boapl cymn u ux kinaccudukanms.

Ponnuku. I'eiizepsl. MuHepaibHbIe BOJIBI U UX KiacCU(UKAIIHSL.

[IpoGnema npecuoit Boabl. O3epo baiika.

KapcToBbie siBneHus 1 00pa3oBaHue CTATAKTUTOB U CTATIaTMUTOB.

AHOMaJnbHbIE CBOMCTBA BOJBI U UX 3HAYEHUE B IPUPO/IE.

Atmocdepa. Iloroga. Atmocdepa u ee cocraB. BepTukanbHOe CTpoeHHE aTMOC(ephl:
Tpomnocdepa, ctpatochepa, mezocdepa, Tepmocdepa, 3x3ochepa.

CocraB Bo3ayxa. O30HOBBIE AbIPHI U TAPHUKOBBIN 3 (DEKT.

Iloroma u kaumar.

AtmocdepHoe naBiaenue. Berep. AtmocdepHoe aasinenue. Kecconnas u BbICOTHasi 0OJIE3HU.
[{uknoHb! ¥ aHTULIUKIOHBL. ATMOC(hepHBIE (POHTHI.

Berpa u ux BuIBI: MIKBajl, cMepdY, aHTUIAccaT, maccar, Opu3, Gp&H, 6opa, CUPOKKO, MYCCOHHI,
Tall(yHbI, yparaHbl, CMEpPUH, TOPHAJIO.

[Ikana bodopra.

Baaxnocts Bo3ayxa. BrnaxHnocts Bo3ayxa. [lcuxpomerp u rurpomerp. Touka pocsl. OGmaka,
ux popmsl u pazmepsl. Tyman. Ocanku u ux tumel. Pagyra.



Jlemoncmpayuu

OO6pa31bl pya, MUHEPAJIOB U TOPHBIX MOPOJ, (hu3ndeckast KapTa MOoJIyIIapHid, aTIachl.

Kaptbl: MOpckux TeueHui, pusndeckue kapThl Mupa u Poccuiickoit denepanuu.

Buneodparmentsl u porTorpaduu mo teme ypoka: CTpOCHHE 3eMIIH, 3eMJICTPSCEHUS, IyHAMH,
pa3nuyHbBIe OKEaHbl M MOps, aiicOepru, MOpCKHe TE4YEHHUs, POTHHKH, reisepel, o3epo baiikai,
KapCTOBBIE SIBJIEHUS (CTANAKTUTHI U CTAJarMUThl), aTMOCc(epa U €€ COCTaB, LIUKIOHBI U aHTULUKIIOHBI,
BU/JIbl BETPOB, TYMaH, pajyra, OCaJIki pa3jin4HbIX THUIIOB.

Penponykuuu xaptun: Y. AiiBazoBckoro «/leBsateiil Ban», U. JleBurana «beper CpennuzemMHOro
mops», U. [umkuna «Ha Gepery mopsi», JI. Jlaropro «Mope», A. PrutoBa «Ha romybom mpocrope»;
(bparMeHThl MY3BIKaTbHBIX MpousBeneHunii: H. Pumckoro-Kopcakosa «Canko», K. [lebroccu «Mope»,
M. Pagens «Jlonka B okeane» u3 coopuuka «3epkana», [1. HaiikoBckoro «Jlebenunoe o3epo».

[MpeBparieHusi HEPaCTBOPUMBIX KApOOHATOB KaiblMsg ¥ MarHus (CpeqHHX Cojeil) B
pacTBOpPUMBIE THAPOKAPOOHATHI (KUCIIbIE COJM) U OOpaTHO — MPHUYMHA 00pa30BaHUs CTAIAKTHUTOB U
CTaJIarMUTOB.

MonenrpoBaHue NapHUKOBOTO 3PdexTa.

[Ipubopsl: 11t u3MepeHus atMOCPEepHOTO AaBieHus (6apoMeTpsl), A1 U3MEPEHUs BIAXKHOCTU
BO3/1yxa (TUTPOMETPHI).

Jlabopamophuie onvimbi

1. 3yyenue coctaBa rpaHuTa.

2. MoaenupoBaHue BBICOKOW INIOTHOCTH BOJI MepTBOTO MOPSI.
3. Pacmmpenune BOJIbl P HarpeBaHUMN.

IIpakxmuueckue pabomol

6. 3yyeHune KOJUIEKIIUU TOPHBIX MOPOJI.

7. I3y4eHue )KeCTKOM BOJIbl U YCTPAHEHUE €€ JKECTKOCTH.
8. N3yuenue mapamMeTpoB COCTOSTHUS BO3AyXa B KaOMHETE.

Tema 4. Makpomup. Buocdepa (21 u)

7Ku3Hb, MPU3HAKH KHBOT0 W UX OTHOCUTEIbHOCTh. OCHOBHBIC CBOMCTBA )KMBOT'O OpPraHu3Ma:
CJIMHCTBO XHMMHMYECKOTO COCTaBa, OOMCH BEIIECTB, CaMOBOCIIPOM3BEICHHE, HACICICTBECHHOCTD,
W3MCHUMBOCTh,  Pa3BUTHE W  POCT,  Pa3fApaXMMOCTh, JUCKPETHOCTb M  ICJIOCTHOCTD,
SHEPro3aBUCUMOCTb.

JKuBble CHCTEMBI KaK CaMOYIPAaBIISAIONIMECS, CAaMOPETYIHPYIOINECs, CaMOOPraHU3YIOIIHECS
CHUCTEMBI.

Tpu Hayana TepMOJIUHAMUKH.

[ToHsiTHE SHTPOIHNH.

IIpoucxoxnenue ku3Hu Ha 3emie. OCHOBHBIC THIIOTE3bI ITPOUCXOXKICHHS KU3HH Ha 3emiie:
Kpeal[MOHW3M, THIIOTE3a CaMOIPOM3BOJBHOTO 3apOXKJICHHUS JKM3HM U3 HEKHBOIO, KOHIICIIIIHS
OHMoreHe3a, rUIoTe3a MaHCIIEPMHUH.

I'unote3a MPOMCXOXKICHUS KH3HU MyTeM OMOXHMHYECKON sBojronuu (rumorte3a OmapuHa —
XonnaeiHa).

Jluckyccusi 0 BO3SMOXKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX [TUBUITH3AIUN.

XHMHYECKHI COCTAB KJETKU. XUMUYECKasi OpraHu3aIus KIeTKH Ha aTOMHOM — SJIEMEHTHOM
ypoBHE. MakpoaneMeHTbl. MUKPOITIEMEHTHI.

MosekyaspHbIi ypOBEHb XUMHUECKON OpraHu3aIii KIETKH (MOJEKY/ISIPHBIN COCTAB KIIETKH).

Heopranunueckue coenuueHus kKaeTku. Boia u ee pois. MUHepalbHbBIE COJH.

Opranudeckue BEIIeCcTBa KIETKH.

YpoBHH opraHu3anuu ;ku3Hu. KieTtouHslii ypoBeHb OpraHu3aiuy Ku3Hu Ha 3emiie. TkaHeBbIT
ypoBeHb. THUIBI TKaHEH KUBOTHBIX (SMUTEIUAIbHAS, COCAMHUTENIbHAs, MBbIIICYHAs, HEPBHAs) H
pactenmii (oOpa3oBarenbHasl, TOKPOBHAs, OCHOBHas U TpoBoxsmias). OpraHHbld ypOBEHb.
Opranu3MeHHblil  ypoBeHb. [lomynsnMOHHO-BUIOBON ypOBEHb. bHOTeOleHOTHYECKUN YPOBEHD.



buoneno3. buocgepHslii ypoBeHs.

IIpokapuoTsl U 3ykapuoThl. [IpokaproTsl u 3ykapuoThl. baktepun u ux Kiaccudukanus: mo
dopme (OarMIUIbI, KOKKH, CIUPWILIBI, BUOPHUOHBI), N0 TUIY HHUTaHus (canmpoduTsl, mapasuThl), IO
OTHONIICHUIO K KHUCIOPOoay (a’poObl, aHa’poObl). OCOOEHHOCTH CTpOeHUs OakTepuil U UX
KHU3HEeAeATeIbHOCTH. Postb GakTepuy B pUpOe U )KU3HH YETIOBEKa.

[lnanoGakTepuu  (CHHE3€JNEHBIE  BOJOPOCIM) W OCOOCHHOCTM  HMX  CTPOCHHS U
KU3ZHEIEATENbHOCTH. Posib InaHOOAaKTEpUU B IPUPOJIE.

CrpoeHue KIeTKU SyKapHoT.

Kuaerounass Teopusi. Ilpocreiimme. Bupycol. Kierounas Tteopusas U ee  IOJIOKEHUS.
[Ipocreiimue: KryruKoBbl€, peCHUYHbIE, aMeOOUIHbIE. 3HAUEHUE MPOCTEUIINX B IMPUPOJE U KU3ZHU
YeJI0BeKa.

Bupycbel. CtpoeHne u 0COOEHHOCTH KHM3HEAEATENbHOCTH BHpPYCOB. BupycHble 3aboiieBaHus
yenoseka. BUY u CITHU/I.

I'pu6s1. Posib rpuboOB B IpUpoOE 1 B XO3SICTBE YEIOBEKA.

Ikonoruveckue cucremsl. [lonstue skocucremsl. buotomn. buonenos. buoreonenos. OTauans
OMOreo1eH03a OT IKOCHUCTEMBI.

HecrabunbHbie 11 cTaOUITBHBIE YKOCUCTEMBI.

Tumnonorust KUBBIX OpPraHU3MOB DKOCHUCTEMBI: TMPOIYIEHThI, KOHCYMEHTBI, PEIYICHTHI
(canpoduTsl). ABTOTpOo(dEI. ['eTepoTpodsbi.

[MonsTHe O mHIIEBBIX (TPOPUUECKUX) MEMsIX OHOreoneHo3a. bHONOrHYecKHii KpyroBOpOT
BEIECTBA B PUPOJIE.

IMuimeBble nenu. IKoa0rus. Ikogoruueckue paxkropsol. [Tumeas nens. /[Ba OCHOBHBIX THIIA
TpoguuecKkux leneil — nacTOuiiHble (IIenyu BblelaHusl) U JeTpUTHbIE (Lenu pasznoxenwus). [lumesas
CeTh. DKOJIOTMUECKUE TUPaMUIbl (UMCIEHHOCTH, Ouomaccel, aueprun). [Ipasuno 10 %.

[Tonsatue 06 3xosoruu. OCHOBHBIE TTPOOIEMBI SKOJIOTHH.

DxoJyiorudeckue (HakTopel: abMOTHYECKHUE, ONOTHYECKHE, aHTPOTIOTCHHBIE.

Buocdepa. bruochepa u ee rpanunpl. Konnenmus ssomonnn 6nochepsr B. M. Bepraackoro.
Hoocdepa. Texnochepa. OcHOBHBIE TOAXOABI B y4eHHH O Ounocdepe: HDHEPreTUUECKHH,
OMOTeOXUMHUYECKUH, NH(OOPMAITMOHHBIH, TPOCTPAHCTBEHHO-BPEMEHHON, HOOC(EPHBIH.

DKoJoruyeckue mpoOaemMbl YeI0BEUECTBA.

IonsiTue OmoJiormyeckoii 3Boaunu. [loHsITHE OMOIOTMYECKON PBOIIONMHU. J[JTUTEIBHOCTD,
HeoOpaTUMBIN XapaKTep, HAPABJIEHHOCTb 3BOIIOIIH.

OcCHOBHBIE HaIlpaBJICHUs BOJIOIMU. bruosiornueckuii nporpecc. buonorudeckuii perpecc.

AHTPOIIOTeHE3 U ero 3Tarlbl.

JBosmounonHasi Teopusi. Ilpennoceuiku co3gaHus A3BoJiIOIMOHHONW Teopur Y. JlapBuHa.
Jlormueckast CTpyKTypa JAapBUHU3Ma (M30BITOYHAS HMHTEHCHBHOCTh pa3MHOXKEHHs, Oopbba 3a
CYIIICCTBOBAHME M €€ BUJIbI, €CTECTBEHHBIN 0TOOD).

CuHTeTn4eckasi TeOpHsl SBOJIIOIHH.

MuxkposBodmtonus. BunoobpazoBanue (reorpaduueckoe v 3Kojaoruueckoe). Makpo3BoIonus.

JIBUKYIIHE CUJIBI HBOJIIOLIMH: MYTallHOHHBIN MPOLIECC, MOMYASIIUOHHBIE BOJHBI, N30SI

@DOopMBI €CTECTBEHHOTO 0TOOpa: CTAOMIN3UPYIOUINH, ABMXKYIUHN, JU3PYITUBHBIN.

Jlemoncmpayuu

Buneodpparmentsl u gortorpaduu mo teme: MpOIecChl THUEHUS, OpPOXKEHUS, AUCCUMUIISINH;
MIPEJICTAaBUTENHN TPOKAPHOT U IYKAPUOT; OCOOEHHOCTH CTPOEHHUsS BHPYCOB, MPEICTABUTENM IApCTBA
rpuOOB, SKOJIOTHUECKHUE CUCTEMBI, IPUMEPHI MUIIIEBHIX LIETEH.

PacTtBopeHne B BoJe XJIOpPOBOJOpOJa (AMCCOLMALMS COJSTHOW KHUCIOTHI), PACTBOPEHHE
KPUCTAIIJIOB TI€pPMaHraHaTa Kaius WIM MEIHOTO Kymopoca B BOJE, MCMapeHue BoJbl, nuddy3us
Maxy4yux BeHIecTB (OJCKOJIOHA) C TOpSIIEH JTaMIIOYKU HaKaIMBaHUS, WUCIAPEHHE KAaIlld CIHpPTa C
¢GmIbTpOBaTIbHOM Oymaru uim caneTk.

Penponyknun kKapTUH BENUKUX XYA0KHUKOB Ha TeMY 0OKECTBEHHOTO MPOUCXOXKICHUS KU3HU;
Pa3IUYHBIX IPUPOIHBIX SKOCHUCTEM.

Tabnuiel 1 mnakaTel: «XUMHYECKHH COCTaB KIETKU», «DBOIIOIHUOHHOE APEBO PACTCHUI»,
«IBOJIIOLIMOHHOE APEBO KUBOTHBIX», «IBOJIIOLIMOHHOE IPEBO MPUMATOB U YEIOBEKAY.

[Moptpetst A. U. Onapuna u k. b. Xonneiina, T. l1IBanna, [{. U. iBanoBckoro u 3. JI)xeHuepa,



A. Tencnu, B. Cykauena, O. I'ekkens, B. U. Bepnaackoro, Y. lapsuna.
HHaKaTBI 158 MYJISI)KI/I OpFaHOB U CUCTEM OpFaHOB paCTeHHfI, YCJIOBCKA U JKUBOTHBIX.
JlemoHcTpanus mporecca (GOTOCHHTE3A.

Jlabopamopnvie onvimoi
1. CBoiicTBa OEJIKOB.

2. CBolicTBa IITIOKO3BI.
3. CBoiicTBa caxapo3sl.
4. CpoiicTBa Kpaxmara.

Ipakxmuuecxue pabomul

9. Pacno3naBanue OpraHMYeCKUX COCAMHEHUH.

10. 3yueHue MUKPOCKOIIUYECKOTO CTPOECHUSI ’KUBOTHBIX TKaHEH.

11. M3yuenue pacTUTEIbHON U )KUBOTHON KIIETOK.

12. 3yuenue npocTenimmx.

13. M3yueHue B3auMOCBA3€H B HCKYCCTBEHHON IKOCHCTEME — aKBapUyM€ M COCTaBJIEHUE LIeTIel
MTUTAHUS.

14. N3yyeHue OBITOBBIX OTXOJIOB.

Tema 5. Aonoruueckue pakTopbl U NPUCTIOCOOTEHHOCTH K HUM KMBBIX OPraHU3MOB
(26 )

OcobennocTu kiaumarta Poccnu. 30Ha apKTHYECKUX NMYCTbIHb, TYHAP U JecoTyHAp. Knumar
Poccun. Ilpuponno-kiumaruyeckue 30HbI Poccum: apkThueckas NYCTBIHS, TYHApPA, JECOTYHIPA,
Taira, CMEIaHHbIE ¥ IIMPOKOJIMCTBEHHBIE JIECA, JIECOCTEIb, CTEIb, TOJIYITYCThIHS, ITYCTBIHS.

Pa3znooOpasne u  mpuCIOCOOJEHHOCTh  JKUBBIX  OPraHM3MOB K TOW WJIM  WHOH
MPUPOTHO-KIUMATUYECKON 30HE.

JJleKTPpOMarHuTHasi npupoaa csera. Cper. Pa3BuTue mnpeacTaBieHUd O MOPUPOJIE CBETA.
DnekTpoMarHuTHoe u3nydeHue. J{mmHaa Bomuel. YacToTa KoeOaHui.

[lkana »JIEKTPOMArHUTHBIX BOJIH, y-JIydHM, PEHTIE€HOBCKOE H3JIy4€HHUE, YIbTPadHOIETOBOE
U3IydeHHe, BUAUMOE U3IydyeHue, HPpaKpacHOe U3Iy4eHHE U UX POJIb B IPUPO/JIE U KU3HU YEJIOBEKA.

OnTuyeckne cBoiicTBa cBera. J[BolicTBeHHas npupoja cBera. DOTOH. 3aKOHBI OTPAKECHUS U
npenomiieHuss cBeta. (OTHOCUTENBHBIM IOKa3aTesnb npeaomiieHus. DakToppl, BIUAIOIINE Ha
[0Ka3aTelb MPEeIOMIICHUs: IPUpoJa BEUIECTBA, TEMIIEPATypa, JUIMHA BOJHBI MAJAIOLIEr0 M3Iy4eHUs.
PedpakTomeTp.

Hucnepcus, nudpakuus u uHTEpEepeHIINs CBETa.

CeeT U NpUCNOCO0IeHHOCTh K HEMY KMBBIX OPraHu3MoB. BiusiHue cBeTa Ha OpraHU3alMI0
KU3HEHHOTO 1IUKJIa opraHu3mMoB. buoputmer. doTtocuHTes.

Paznenenne pacteHuil Ha CBETONIOOMBBIC, TEHENIOOMBHIE UM TEHEBBIHOCIHUBBIE. DOTOTPOMU3M.
3HaueHHE CBETA JJIsi OPUEHTALIMH KUBBIX CYHIECTB B IPOCTPAHCTBE. bruotoMuHecIeHIINS U €€ POoJib B
YKU3HU )KUBOTHBIX.

BHyTpeHHsIsI JHepPrusi MAKPOCKONMYECKOH cucTeMbl. TepMoaHaAMUKa U €€ IPOrHOCTUYECKOE
3HaueHHe. BHyTpeHHss SHEeprus TEpMOIUHAMUYECKOU cucTeMbl. [lepBoe Hauano TepMoIMHAMUKH.

Temnonepenaua. TemnonpoBogHocTh. KOHBEKINSA: €CTECTBEHHAsA U NPUHYAUTENbHAsA. TemnoBoe
U3IIy4ECHHE.

TennoBoe paBHoBecue. Temmneparypa. Bropoe Hauwano TtepmoauHamMuku. KonnuecTBo
TEIUIOTHI. TennoeMKOCTb.

TemoBoe paBHOBecue. TepMOIMHAMUYECKAE CUCTEMBI TPEX TUIIOB: M30JMPOBAHHBIE, 3aKPBIThIC
U OTKPBITHIE.

TeMmmepaTypa Kak mapameTp COCTOSIHUSL TEPMOJAMHAMUYECKON CUCTEMBI.

TemnepaTrypa u npucnoco0/IeHHOCTh K Hel ’KHUBbIX OPraHU3MOB. TepMOperyssaus B KUBOU
npupoje. TennonpoAyKuus ¥ TEIIOOTAaua. MexaHUu3Mbl TEPMOPETYISLUHU >KMBOTHBIX U PACTCHHI.
Temmneparypa Tena yenoBeka u ee pU3NOIOrUYECKast POJIb.

Knaccudukanus  KMBOTHBIX MO  TEeMIEPaTypHOMY  DPEKHMY Ha  TOMOWOTEPMHBIE,



MOUKWIOTEPMHBIE U TETEPOTEPMHBIE.

Knaccudukaius OpraHu3sMOB MO TEMIIEpATypHOMY HHTEpBaly OOWUTaHUS: SBPUTEPMHBIC U
CTEHOTEPMHBIE.

Axxnumarusanus. TeMrepaTypHbld pexXuM.

Ctpoenue mMoJiekyJbl U (pusnveckne cBoiicTBa BoAbl. CTpoeHHEe MOJIEKYINbl BOJbl. Boaa kak
pactBopuTenb. Ouznueckre CBONCTBA BOJIbI: aHOMajbHAas TEMIIEPATypHAasl 3aBUCUMOCThH IUIOTHOCTHU
BOJIbI; BBICOKOE MOBEPXHOCTHOE HATSHKEHHE BOJbI; aHOMAJbHO BBICOKHE 3HAYCHHS TEMIIEpaTyp
KHUIICHUS U TUIABJICHUS BOJIbI; BBICOKOE 3HAYEHHE TEIJIOEMKOCTH BOJIBI.

3HaueHue GU3NYECKUX CBOKWCTB BOJBI JIJISI TIPUPO/IBL.

JuiekTpoJMTHYECKasaA auccouranus. OCHOBHBIC TOJIOKEHUSI TEOPUU DICKTPOJTHUTHUYECKOM
muccormanuu (TD/I). DaekTposMThl W HEdIEKTposuThl. Kitaccudukamus HOHOB IO Pa3IHYHBIM
OCHOBaHUSIM. MeXaHU3Mbl JUCCOIMAIIAU JIEKTPOIUTOB C PA3HBIM TUIIOM XUMHYECKOU CBsi3U. CTeneHb
ANEKTPOJIUTUUECKON aucconuaruu. Coyu, KUCIOTHI U ocHOBaHus B ceete TO/I.

PacrBopumocts. pH kak mnoka3areib cpeabl pacTBopa. PactBopumocth U ee
KOJIMYECTBEHHAS XapaKTePUCTUKA — KOA(DPHUIIMEHT paCTBOPUMOCTH.

MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Bona kak ampomnut. Ilonstue pH pactBopa.

3nauenue pH B npupose. 3nauenus: pH pu3noI0ornyecKkux KUAKOCTEH YeIoBeKa B HOpMeE.

XuMH4YecKHe CBOMCTBA BOALI. XHUMHYECKHE CBOWCTBAa BOALl. B3amMmojmeiicTBUE BOIBI C
MeTajuilaMu. B3auMogericTBue BOIbI C OKcuaaMmu. ['miapartauus. B3aumMonelcTBHE BOIBI C COJISIMH.
IMuaponus. Paznoxenue Boapl. [lonsitue 006 snexTponuse u GoToause.

Bona — aduormueckmii ¢akrop B ku3HM pacreHmii. Poib Bonel B Ouocdepe: KoJbiOenb
KU3HH, cpefa OOMTaHUs, YIACTHUK OMOXMMHUYECKUX MPOIIECCOB, YIACTHHUK CO3JaHUsI OMOTEOIICHO30B,
peryisaTop KInMaTa Ha IUIaHeTe.

I'maponu3 opraHnyecKUX BEIIECTB B JKUBBIX OpPraHU3MaXx.

Knaccudukanuss pacreHuid MO OTHONIEHHWIO K KOJHMYECTBY BOJBI B OKpYXKAIOIICH cpene:
ruAaTOPUTHL, TUAPODUTHI, TUTPODUTHI, ME30(PHUTHI, KCEPOPHUTHI.

Conenoctb kak aoOuoruyeckuid daxkrop. Comu. Krnaccudukamus coneit. Haubomnee
pacpoCTpaHEHHbIE KHUCIIBIE COJIU, UX MPUMEHEHHE. JKeCTKOCTh BOJIBI.

Conu xak MuHepaao00pa3yrolne BelecTBa.

Conu — abuotnueckuii ¢akrop. [IpucnocoOIeHHOCTh pacTeHUI M KUBOTHBIX K Pa3IMYHOMY
COJIEBOMY PEKUMY.

Biusinue conu Ha opraHu3M 4YesIoBeKa.

IlouBa kak abomoTmueckuii gaxkrop. [lonstue o mouse m kiaccudukamus mous. [Iporecc
04YBOOOpa30BaHUSI.

Dnadudeckue GakTopbl Cpebl U MPUCIOCOOIEHHOCTh K HUM KUBBIX OPTraHU3MOB.

3HaueHue TOYBHI B IIPUPOJIE U KU3HU YEIOBEKA: cpeia OOMTaHUsI )KUBBIX OPraHU3MOB, 001a/1aeT
IJI0JIOPOJIMEM, OKa3bIBA€T CYIIECTBEHHOE BJIMSHHE HAa COCTAaB M CBOICTBa Bcell ruapocdepsl 3emid,
SIBJIIETCS TJIABHBIM PETYJISITOPOM COCTaBa aTMOcdepbl 3eMJIIH, BaKHEHIINNA KOMIIOHEHT OMOTe01IeH03a.

L[BeT u 1narHoCTUKA MOYB.

Buoruyeckue Qaxkropbl okpy:kaomeil cpeabl. buotudeckue ¢axtopsl. buoTHueckue
B3aMMOOTHOIIICHUSI MEXIY OpPraHM3MaMH: KOHKYPEHIIHs, XHIIHHYECTBO, CHMOMO03 (MyTyaausMm,
KOMMEHCAJIM3M), Apa3suTH3M (3KTO— M SHIOTAPA3UTHI).

[Tpumepbl OMOTHYECKUX B3aUMOOTHOIICHUN B IPUPO/IE.

Jlemoncmpayuu

BuneodparmeHTs U dotorpaduun o TeMaM: XapaKTepHbIE OHMOTeO1IEHO3BI
NIPUPOJHO-KIIMMATHYECKUX  30H Poccum; pa3BuTME  TPENCTAaBIEHUM O  TOPUPOJLE  CBETA;
OMOJTIOMUHECIEHITHS; TeIIoNepeaaya U TeIIONPOBOTHOCTh; OMOTUYECKHE B3aUMOOTHOIIICHUSI MEXKITY
OpraHu3MaMHu.

Kapra npuponno-knumarnyeckux 300 Poccun, nouBennas kapta Poccun.

I[Moptperst  @. I'pumansau, X. ['oitrenca, O. @penens, M. [Inanka, Jx. MakcBenna,
B. B. [loxyuaesa.

[[Ixana 3MeKTPOMAarHUTHBHIX BOJIH.

Otpaxxenue u mnperomieHue cBera. Jlucmepcuu cBera W OOpaTHBI SKCIEPUMEHT IO



«CMEILIEHUIO» I[BETOB. SIBIeHNE AU(PaKIIHH.

XKusepie wim repOapHbIe AK3EMIUIAPHI MPEACTABUTENCH CBETONIOOMBBIX W TEHEBBIHOCIMBBIX
pacTeHui.

PaboTa mpoTHB CHJI BHEIITHETO JABJICHHS 32 CYET PACIIMPEHUS T'a3a.

OnexTpusanus Bojbl. AHOMaJIbHAs TEMIIEPATYPHAs 3aBUCUMOCTD IUIOTHOCTHU BOJIBI.

Hucxondmumii moTok X0JOAHOM W BOCXOJAIIMEI MOTOK TEIUION BOJIbI. BRICOKOE MOBEPXHOCTHOE
HaTSKEHHE BOJIbl. PACTBOPUMOCTD BEILLIECTB B HEMOJISPHBIX U NOJISPHBIX PACTBOPUTEIISX.

[IpoBepka 31eKTpOIPOBOAHOCTH PACTBOPOB 3IEKTPOIUTOB U HEBJIEKTPOJIUTOB.

Onpenenenne pH pacTBopa pa3InyHbIX KUIKOCTEH.

B3anmopencTeue Boabl ¢ MeTaUIaMH. B3aummopnencTsue BOAbl ¢ OKcuaamu. ['maposms coliei,
00pa30BaHHBIX CHIIBHBIM OCHOBAaHHEM U cl1a00# KUCIOTOM, 1 HA00OPOT.

PacTenus pa3iauuHbIX IPYII 10 OTHOLIEHHUIO K KOJIMYECTBY BOJIbI B OKpYXKatollel cpesie (KUBbIE
WK repOapHble HK3EMILISPHI).

[Tepexon cpeaneit conu B KUCIYyI0 U HA000poT. [IpuroToBieHne >KeCTKOM BOJIBI U UCCIEA0BaHUE
ee cBoucTB. [lonydyenne ruipokcokapOoHaTa Meau (MajJaxuTa) U UCCIE0BaHUE €TO CBOMCTB.

Jlabopamopnuvie onvimoi

1. Habmonienue nHTephepeHIIMOHHOM KapTUHBI Ha MBIIIbHOM IIJICHKE.
2. HaGmronenue nu@pakiinoHHON KapTUHBL.

3. HabGmroienue pacnpocTpaHeHHs BOJHBIX PACTBOPOB MO PACTEHUIO.

Ipakxmuueckue pabomol

15. IIpucnocoOaeHHOCTh OPraHU3MOB K Cpejie OOUTaHMUS.
16. 3yueHue BOITHOBBIX CBOMCTB CBETA.

17. N3yuenue nzoOpaxeHus1, 7aBa€MOTO JIMH30M.

18. M3mepenue yieabHON TEMI0EMKOCTH BOIbI.

19. MccnepgoBanue cpenbl pacTBOpa COJIEH U COKa paCTCHUH.
20. 3yyenue cocrtaBa Moys.

Tema 6. IIpocTpancTBo U Bpemsi (4 4)

IHonsiTusi mpocrpancTBa U BpeMeHM. [IpocTpaHCTBO M BpeMs B KIIACCUYECKOW MEXaHUKE
Herotona. AGcomntoTHoe npocTpancTBO. OHOPOIHOCTH IPOCTPAHCTBA.

N3otponHOCTs IpOCcTpaHcTBa. HEpIManbpHas cucTeMa OTcCUeTa U NepBblil 3akoH HproToHa.

[IpeoOpazoBanus ["anumes ¥ NpUHIKI OTHOCUTENbHOCTH ["anuies. AOCOIIOTHOE BpeMs.

Cnenunanpnaas teopusi otHocutenbHocTH (CTO). JIBa moctynata CTO u OCHOBHBIEC CIIEICTBHS,
BBITEKAIOUIUE U3 HUX.

Oo6ras Teopust otHocutenbroctu (OTO).

Buopurmbl. buoputmbl. Tunsl 6uoputMoB: dusnoioruueckue u skosorundeckue. [Ipumepsr
Pa3IUYHBIX TUTIOB OMOPUTMOB y paCTEHUH U )KUBOTHBIX.

doTonepruou3M.

buoputMmel yenoBeka. J{ucCUHXpOHU3M.

Cnoco0b1 mepenaun uHpopmanum B kuBOM mnpupoae. llepBas u BTOpas CHUTHaJbHbIE
cuctembl. OOMeH nHpopmaliel Ha pa3TUYHBIX YPOBHSAX OPraHU3AINU KU3HU.

Peaknuu MaTpu4yHOTO CHHTe3a (TMPHUHIMI KOMIUIeMeHTapHOCTH). ®aronuto3. Pediekc.
Oronorus.

Nudopmanusas u yesoBek. Bo3HMKHOBEHHME M pa3BUTHE HOcUTeNnedl HHpopManuu c
JpeBHEHIINX BPEMEH JI0 HAILLIETr0 BPEMEHU. DBOJIIOLMS COBPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB.

Jlemoncmpayuu

Buneodpparmentsl u ¢dotorpaduu mo Temam: pa3iUyYHBIE THIBI OMOPUTMOB y pacTEHUH U
KUBOTHBIX, COBPEMEHHbIE HH(POPMAIIOHHBIE PECYPCHI.

[TopTpeTsl BeIIAIONTUXCS AesITeNel HayKu, TUTEPATYPhl U UCKYCCTBA — COB» M <GKABOPOHKOBY.

Tabnuie! mo GuocunTtesy Oenka, ¢paronuTosy, peaeKTopHbIe Tyru.



Tema 7. 3ammTa nccaeI0BaTeIbCKUX MPOEKTOB (3 1)

VYdaenuueckass KOH(EpEeHLUs IO pe3ylbTaTaM BBIMOJHEHHBIX B TEYEHHE Y4EOHOTO Troja
MPOEKTHBIX U MCCIIEA0BATEIBCKUX PA0OT (MHIMBHIyaIbHBIX UIIU TPYIIIOBBIX).

PezepBHOe Bpems (2 4)

11 knacc (102 4, 3 4 B HeAento, U3 HUX 4 4 — pe3epBHOE BpeMs)

Tema 1. [ToBTopenue kypca 10 kmacca (7 4)

MHoroo0pa3ne ecTeCTBEHHOr0 MHpa: MeramMmp, MakKpoMHUp, MHUKpoMup. BcenenHnas,
raJlakTUKH, 3Be3/1pl, CoJIHEUHasi cCCTeMa: OCHOBHBIE TIOHATHS U 3aKOHBI JBUKEHUS] HEOECHBIX TEJl.

3emiisl, ee CTPOCHHE U T€0JIOTHYecKre 000I0UKH.

[ToHsiTHE O MUKPOMUPE U HAHOMHUPE.

buocdepa. YpoBHu opranmsamum ku3Hu Ha 3emue. buocdepa u ee rpaHuUILBL
MonekynsapHbIi, KJIETOYHEIH, TKaHEBELIH, OPraHU3MEHHBIN, MONYJALIMOHHO -BUJOBOM,
OuoLIeHOTHYECKUN U OMOoChEepHbIN YPOBHH OpraHU3aluy KU3HU Ha 3eMIIe.

DKOJIOTUYECKUE CHUCTEMbl: OCHOBHBIE TMOHATUS (LENU MUTaHWs, NHUIIEBbIE MHPaMUIBbI,
IKOJIOrHYeCKue GakTophl).

OcHoBHbIE NOJI0:KeHMs] CHUHTETH4YeCKOol Teopuu 3BoswonuM. EcrecTBeHHBIH 0TOOpD M e€ro
¢dbopmbl. Myranuu u ux kinaccupukanus. Makpo— 1 MUKPOIBOJIIOLIHH.

DJIeMeHTbI TEPMOAMHAMHUKH M TEOPHH OTHOCHTEJIbHOCTH. Havanma TepMOAMHAMHUKH.
OIEMEHTBI TEOPUH OTHOCUTEIBHOCTH.

Jlemoncmpayuu
Buneodparments u dpotorpaduu mo teme.

Tema 2. Mukpomup. Atom. BemecrBa (34 u)

OcHOBHBIE CBeIeHUSI 0 CTPOCHHM aTOMAa. DBOJIIOLUS IPEJACTABICHUH O CTPOECHHUU aTOMA.
Mogenu ctpoenust atomoB J[x. Tomcona u 2. Pesepdopna.

[Toctynatel kBanTOBOM Teopuu H. bopa.

[IpoToHHOHEWTpPOHHAs TEOpHUS CTpOoeHMS aToMHOTO snpa J[. Banenko u B. I'eitzenbepra.

N3otonbl. DnekTpoHHast 0060104YKa atomMa. DHepreTndeckue ypoBHU. [loHATHE 00 37EKTPOHHOM
oOmake.

OtkpbiTHe /[I. U. MenneneeBbiMm Ilepuoanyeckoro 3akoHa. IIpennocbulku OTKPBITHS
[lepuoguueckoro 3akoHa. [lepBble MOMBITKU KIACCH(PUKAIUU XUMHUYECKUX DJEMEHTOB. OTKpbITHE
. . MenaeneeBsim [lepuonuueckoro 3akoHa. [lepnou4HOCTE B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB U uX coenuHeHuil. [lepuonuueckuii 3akon B popmynuposke . M. Mennaeneesa.

CoBpeMeHHbIE MPEACTaBICHUS O MPUUMHAX MEPUOANMYECKOTO U3MEHEHUSI CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COECIUHEHUN.

CoBpemennas popmynupoBka [lepruoaudeckoro 3akoHa.

[lepuoguueckas cucTeMa XHMHUYECKHX DJJIEMEHTOB Kak Tpadudeckoe OToOpakeHHe
[Tepuomuueckoro 3akoHa. Ctpykrypa Ilepumoanueckoit tabmuiel. Ilepuonsl (Gonblive U Manble) H
Ipymmsl (TIaBHbE U TOOOYHBIE).

3nauenue Ilepuoguveckoro 3akona u Ilepuoanueckoii cucreMbl XMMHYECKHX 3J1€MEHTOB
A. . MenaeseeBa 1Jis1 GOPMHPOBAHUA €CTECTBEHHO-HAYYHON KapTHHBI MUpa.

[Ipornoctuueckas cuia u 3Hauenue llepuoauyeckoro 3akona u Ilepuoauueckoil CUCTEMBI.

3nauenne llepuomumyeckoro 3akoHa u Ilepuommueckoi cHUCTEMbl XHUMHYECKUX DJIEMEHTOB
. 1. MenneneeBa Juist pa3BUTHS HAYKA U IOHUMAaHUS XUMHYECKOM KapTHUHBI MUpA.

Baaropoanbie raspl. biaropoaHble raspl, NpUYMHA HX CYIIECTBOBAHUS B AaTOMAapHOM



cocrostHuu. [Ipumenenue 61aropoHbIX ra30B.

Honnass xumuyeckasi cBsi3b. VIOHBI U WX KJIACCH(PHUKAIMA: TI0 3apsAAy (AHHOHBI U KATHOHBI), IO
coctaBy (mpocThie W CioXHbIE). CxeMa 0o0pa3oBaHHs MOHHOU CBs3u. MOHHBIE KPUCTALIIMYECKUE
peueTky. XI0pua HaTpUsl — TUITMYHBIN [IPEICTaBUTEND COEAMHEHUI C HOHHBIM TUIIOM CBSI3U.

KoBajienTHasi xumu4eckasi cBsi3b. KoBajleHTHast CBA3b — 3TO CBSI3b, BO3HMKAIOIIAS 34 CUET
o0pa3oBaHus 0OIIUX AIEKTPOHHBIX Map MYTEM MEPEKPBIBAHUS IIEKTPOHHBIX OpOUTAJICH.

KpaTHOCTh KOBaJIEHTHOM CBSI3H.

OOMeHHBIE U IOHOPHO-aKIIENTOPHBIE MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBSI3H.

DnekrpootpuniateabHocth (D0). Knaccupukaius koBaieHTHbIX cBsized o DO (mossipHast u
HenoJigpHas). Junomnu.

Metanasl U ciiiaBbl. MeTtajuinyeckasi XuMuueckasi cBsizb. OOmue (usnueckue cBOICTBa
METAJUIOB:  AJIEKTPONPOBOJHOCTh, IMPOYHOCTh,  TEIUIONPOBOJHOCTh, METAIMUECKHI  OJeckK,
IJIACTUYHOCTb.

Crnnasel uepHble U 1BeTHbIE. CTalb, 4yryH. JlaTyHb, OpoH3a, MEIBXHOP.

Mertannnueckas CBsi3b. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH METAJIJIOB OT TEMIIEPATYPHI.

MoJiekyasipHO-KHHeTHYecKasi Teopus. OCHOBHBIE TOJIOKEHHSI MOJIEKYJISPHO-KMHETHUECKON
Teopuu. MneanbHslii ra3. YpaBHEHUE COCTOSIHUS UACATBHOTO rasa.

ArperaTHble cOCTOSIHHSI BellecTB. ['a3000pa3Hoe cocTosiHue. 3aKOH ABOTAIPO U CIEACTBUS U3
Hero. MousipHblif o0bemM ra3oB mpu H. y. JKuzmkoe cocrostHue BemiecTB. TekydecTb. TBeproe
COCTOSIHUE BEIIEeCTBA.

Kpucrannuueckue pemeTku pa3HbIX THIOB JUIsl TBEPAOrO COCTOSIHUS BemiectBa. I[lonsTre o
mwazMe. Bbicoko— M HHM3KOTeMIepaTypHas IUIa3Mbl U MX NpUMEHEHHe. B3auMHble mepexoibl MexXIy
arperaTHbIMHU COCTOSIHUSIMH BEIL[ECTB.

IIpupoanbiii ra3. IIpupoaHbIi Ta3, €ro COCTaB W HAINPABIEHHs HCIIONB30BAHMS B KadeCTBE
TOIUITMBA M XUMHUYecKoro cbipbs. KonBepcus MeraHa. CuHTE3-Ta3 W €ro HUCHOJb30BaHUE IS
MOJIy4EHHUSI CHHTETHUECKOro OEH3MHA U METaHOJIa.

[IpenenbHble W HempenenabHbIE YriaeBoaOpoabl. KauecTBeHHbIE peaklMU Ha KPAaTHYIO CBS3b.
buoras.

Kuakue BemecrBa. Hedrh. Hedth, ee cocraB, ¢gusznueckre CBOWCTBA M MPOUCXOXKICHHE.
DKOJIOTHYECKHUE TIOCIIC/ICTBUSI pa3iuBa HEPTH U CLIOCOOBI OOPHOBI C HUMHU.

[lonyrusiii HedTAHOM Ta3, ero cocraB. [Ipoueccel nepepaboTku HedTH: pEeKTHUPUKALUSA U
KPEKHUHT.

[IponykTsl nepepabOTKu HE(DTH U UX UCIIOIH30BAHHE.

TBepnoe cocrosinue BemlecTBa. Kuakume kpucramibl. Kpucrammueckue u amopdHbie
BemecTna. [Ipuznaku u coiictBa amoppHocTH. OTHOCUTENBHOCTh UCTUHBI B XUMUH.

Kunkue KpucTauibl ¥ UX IPUMEHEHUE B TEXHUKE.

OTHOCHUTENBHOCTH B OMOJIOTUH U (PU3HKE.

Kanaccudukanusi HeopraHu4ecKHX BelleCTB M €€ OTHOCUTeIbHOCTh. Kiaccuduxarms
MPUPOAHBIX BelecTB. Oprannyeckre U HeopraHudeckue Beiiectsa. Mzomepus.

Knaccudukanus HeopraHMueCKrux BEIIeCTB.

[IpocThie BemiecTBa: MeETaUIbl, HEMETAJUIbI, ONaropoiHbie ra3bl. OTHOCUTEIBHOCTH JIEICHHUS
MPOCTHIX BEIIECTB HA METAJIBI U HEMETAIIbl. AJUIOTPOTIHS U €€ MPUYHHBIL.

CroxHble BEIIEeCTBA: OKCHJIbI, KUCIOThI, OCHOBAaHHs, COIU. OTHOCUTEIBHOCTh KJacCU(UKAILIIH
CJIOKHBIX BEILIECTB.

Knaccudukanusa opranudeckux coeguHeHuii. OcoOEHHOCTH cOCTaBa, CTPOEHHUS U CBOWCTB
OpraHMYECKUX coequHEHH. OCHOBHBIE MOJIOXKEHHUS TEOPHMHM XMMHYECKOro crpoeHus A. byrineposa,
@. Kekyne, A. Kynepa.

W3omepuss kak (yHKUIUS XUMHUYECKOTO CTPOEHHMs Ha NpUMEpe ATUJIIOBOTO CIUpTa MU
JTMMETUIIOBOTO 3upa.

[TpuurHBI MHOTOOOpAa3Hs OPraHUYECKUX COCTUHEHUH.

Knaccugukanuss opraHMYecKMX COCIMHEHMHA. YTJIEBOJOPOJbI: allkaHbl, AaJKEHbI, AJIKHHBI,
aJNKaJUEeHbl U APEHBI.

Knaccel opranndyeckux CoeTMHeHUH, MOJIEKY/Ibl KOTOPBIX COAepKaT (PyHKIMOHAIbHBIE IPYIIIBL:
THJIPOKCUIbHYIO, KapOOHUIIbHYIO, KApOOKCUIIbHYIO, aMUHOTPYIIITY.

OTHOCHUTENBHOCTD JENEHUS OPraHUUECKUX COEAMHEHNI Ha KJIacChl.



IHosmmepspl. OCHOBHBbIE TOHATHUS XMMHMHM BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
IIOJIUMEP, SIIEMEHTAPHOE 3BEHO, CTETIEHD MTOJINMEPU3ALIUU.

CriocoObl MOTy4eHHsI TOJIMMEPOB: PEAKIIUH MOJIMMEPU3ALNH U TIOJTUKOHICHCAIUH.

Buononumeps! 1 UX GHOTOTHYECKAs POIIb.

[Mnactmaccel. TepMmoriacTel W peakTOIIacThl. [IpeAcTaBUTENW TUIaCTMAcC W OONACTH UX
IIPUMEHEHMUS.

Bonokna. Ilpuponnble (KMBOTHOTO U pPAaCTUTEIBHOTO IPOUCXOXKIACHUS) M XUMHUYECKUE
(MCKyCCTBEHHBIE U CUHTETHYECKHE) BOJIOKHA. [IpeacraBurenu BOJIOKOH U 00JaCTH UX PUMEHEHHUS.

Heoprannueckue moyjimMepsl Kak BEIIECTBA AaTOMHON CTPYKTYPBI.

CMmecu, ux coctaB U cnocoObl pa3geneHus. [loHsTue o cMecu Kak CHUCTEME, COCTOSIIEH U3
Pa3IUYHbIX XMMHUYECKUX BEIIECTB.

Knaccupukamuss cMeceil 1Mo BH3YyaJdbHBIM TIpU3HAKaM (FOMO-M TETEpPOTEHHBIE CMECH) W
arperaTHOMy COCTOSIHUIO (TBEp/IbIe, *KHUIKUE U ra3000pa3Hbie CMECH ).

CocraB cmeceii: MaccoBasi U 00beMHasi 10JIM KOMIIOHEHTa CMECH.

CriocoObl pazziesieHus CMECEH.

JucnepcHbie cucreMsl. [IoHATHE O TUCTIEPCHON cHUCTEME.

Knaccugukanus aucrnepcHbIX CHCTEM [0 pa3MepaM JUCHEpCHON (a3pl W arperarHomy
COCTOSIHUIO JIMCIIEPCUOHHOM Cpefibl ¥ IUCIIEPCHOM (a3bl.

3HaueHue JUCHEPCHBIX CHUCTEM B TMPUPOJE, NPOMBINIJIEHHOCTH W TOBCEJHEBHOM >KU3HU
YeNnoBeKa.

I'pybomucniepcHbie CUCTEMBl M WX Kiaccuukaims (CyCIeH3WH, HMYJIbCHH, adpO30JIH).
[IpMeHeHne 3TUX CUCTEM B TEXHHUKE U OBITY.

TonkoaucnepcHbie (KOMIOUIHBIE) CHCTEMBI, WX Kiaccudukanusa (3014 u renu). Koarymsius.
Cunepesuc.

Jlemoncmpayuu

Buneodparmentsr u dotorpadbuu mo Temam: HEOHOBas peKiaMa, JUPWIKAOIH W BO3IYITHBIC
11aphbl, 3aM0JIHEHHbIE TereM, 0allbHe0IOTHUECKHEe PaIOHOBbIE BAaHHBI.

Paznuunsie popmer [lepuoandeckoit cuctemsl xumudeckux anmeMeHToB JI. . Menneneena.

[Toptpetst JI. Byabonpana, JI. Hunecona, K. Bunknepa, A. byrneposa, ®@. Kekyne, A. Kynepa.

Mopnenu KpUCTAINIMYECKUX PpEHIeTOK: XJIOpUAa HaTpus, HOJa, YIJICKUCIOro rasza, aimMasa,
rpadwura.

OO0pa3ziubl MUHEPAJIOB U BEIIECTB C MOHHBIM TUIIOM CBSI3U (OKCHJA KaJbLIMS, Pa3jIMYHBIX COJIEH,
TBEpAbIX LIEN0YEH, rainTa, KalbIUTAa); BEIIECTB C KOBAJCHTHBIM THUIIOM XUMUYECKOU CBSI3U.

Komnnekuuu MeramioB, CIIaBOB; BEUIECTB M MAaTEPHANIOB, MOJIYy4aeMbIX Ha OCHOBE MPUPOJHOTO
ra3a; HeTb ¥ MPOAYKTHI €€ MepepaboTKU; aMOP(HBIX BEIIECTB U MaTepuaioB; MPUOOPOB HA OCHOBE
KUJKUX KPHUCTAJUIOB, MPOCTHIX M CJOXHBIX BEIIECTB; IJIACTMACC, BOJIOKOH, HEOPraHMYeCKUX
MOJUMEPOB (MHUHEPAIOB U TOPHBIX TIOPOJT); OPraHUYECKUX COCTHHEHHIA.

Juddy3us QymucThX BEMIECTB C TOPSIIeH JTaMIOYKA HaKaIWBaHus U Auddy3us mepMaHraHata
kanus wi cyibdara meau (11) B Boze.

[Tpubopbl Ha OCHOBE HU3KOTEMIICPATYPHOH IIa3Mbl (Ta30BbIe Jia3ephl, IUIA3MEHHBIC MaHETH
TEJIEBU30POB U T. [1.).

[MapocTepkHeBble U OOBEMHBIE MOJENH MOJIEKYN TEpBBIX MPEACTaBUTENECH MpelenbHBIX
YIJIEBOIOPOIOB, CTPYKTYp Oenka u JIHK.

dusnyeckue CBONCTBA Tra3000pa3HbIX (MpomaH-OyTaHOBash CMECh B 3aXKUTANKE), >KUIKUX
(6en3uH) 1 TBepAbIX (MapaduH) alKaHOB: arperaTHOe COCTOSIHUE, PACTBOPUMOCTH B BOJIE.

I'openue npoman-0yTaHOBOW CMECH (3aKUTAJIKA).

OTHoleHue npefeNbHBIX U HeMPeAeIbHBIX YTIEBOJIOPOIOB K pacTBOPY MEepMaHTaHaTa Kalus U
OpOMHOI BOJIE.

O6pazoBaHue HEPTIHOU MICHKU Ha TIOBEPXHOCTH BOJIBI.

OO6HapyxeHue HempeaeNbHbIX COSIMHEHUH B )KUAKUX HEPTETPOTYKTaX.

[Tomyuenue mutactudeckoii cepsl. [lomydenne 6enoro docdopa.

[TomydeHnue AUCTUIUTUPOBAHHON BOJIBI.

OuncTka cMecH KPUCTAIJIOB TUXpoMaTa U epMaHraHaTa Kajusl.

OO0pa3ubl pa3IUYHBIX AUCIIEPCHBIX CUCTEM: IMYIIbCHH, CYCIICH3HH, a9PO30JIH, TeIIH U 30JIH.



[TomydeHne KOJUIOUIHOTO pacTBopa u3 xiaopuaa sxenesa (I11).
Koarymsauus nosryaeHHOro pactsopa.
D¢ dext Tungans.

Jlabopamopnule onvimoi

1. KoncrpyupoBanue MneprHOJUUECKON TAaONUIBI XUMHYECKHX 3JEMEHTOB C HCIOJH30BAaHHEM
KapTOYeK.

2. O3HaKOMIJIEHHE C KOJUIEKIUSMU METAJIJIOB U CIUIABOB.

3. BpoyHOBCKO€ IBIKEHUE YACTHUI] TYIIHU MM [IBETOYHOU MBLIBIIBI B BOJIC.

4. IlpoBepka nmpubopa Jyisi OJIydeHHUs Ta30B HA TEPMETUYHOCTD.

5. YBennueHue JaBiaeHUs KUAKOCTH IIPH €€ CKATUU.

6. CpaBHEHUE K0J1e0aTENbHbBIX JBUKEHUM MOJIEKYJ BOJIBbI U JIbAa ¢ ToMolbio CBY.

7. BolmapuBaHue pacTBOpa MOBapeHHOW conu. DUIbTpOBAaHUME TE€TEPOTEHHON CMECH.
OTcramBaHme KaK CIIoco0 pa3/ieNieHus: CMecei IeKaHTalrel 1 ¢ TIOMOIIBIO IEUTEIBHON BOPOHKH.

8. O3HaKOMJIEHHE C JUCTIEPCHBIMU CUCTEMAMH.

Ipakmuuecxue pabomul
1. U3yuenue oTtorpaduii TpekoB 3apsHKEHHBIX YaCTHULL.
2. Tlonydenue, coOupaHue u pacro3HaBaHUE ra30B.

Tema 3. Xumunueckue peaknun (13 )

XuMHUYeCKHEe peaklMd U HUX KiIaccupuranusa. XUMUYECKHE PEaKIUU WIM XUMHYECKHE
SIBJICHUS, UX OTJIMYHSI OT (PU3UICCKUX SBIICHUN.

Peakuuu Ge3 n3MEHEHHUs COCTaBa BEUIECTB: AJUIOTPOIU3ALUU U U30MEPU3ALINH.

Peakuuun, uaymue ¢ M3MEHEHHMEM YHCIIAa M COCTaBa BEIIECTB: COCAUHEHUS, Pa3JIOKEHUS,
3aMelleHMs, OOMEHa.

Peaknumn, mporekaromue C  BBIACICHUEM WM MOIVIONIEHHWEM  TEIUIOTBI: J3K30— |
SHIOTEPMHYECKHE.

Jpyrue npusHaku KiacCUUKAUU XUMUYECKHX pEakluil Ha MpUMepe CHHTE3a OKCHJIA CEepPbI
(VI): wu3MeHeHHEe CTemeHEeW OKHUCICHUS JJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA, HCIOJIb30BAHHE
KaTaJln3aTopa, arperaTHOE COCTOSIHUE BELLECTB, HAITPABJIECHUE MTPOLIECCOB.

CxopocTbh XUuMHYecKOil peaknun. [loHsTHEe O CKOPOCTH XUMUYECKOW peakunu. ['oMoreHHbIE U
reTEPOreHHbIE PEAKIINH.

3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW pEeaKIUuu OT MPUPOJbl PEarupyroliux BEUIECTB, HX
KOHLIEHTpAllUi. 3aBUCHUMOCTh CKOPOCTH peakuuu oT TtemmnepaTypbl. [IpaBuno Baut Todda.
3aBUCHUMOCTb CKOPOCTH PEAKLIMH OT ILJIOIIA M COIPUKOCHOBEHHS BEIECTB M HAJTUYMS KaTaau3aTropa.

O0paTumMocTs XMMHYecKHUX peakuuii. HeoOpatumbie u oOpatumeie peakiuu. CocTosiHHE
XMUMHUYECKOTO PaBHOBECHUS ISl OOPATUMBIX PEAKIIHHA.

[punnun Jle-latense. CMmenieHrne XUMUYECKOTO paBHOBECHS OOpaTUMBIX pEaKIHi B
XUMHYECKOM MTPOU3BOJCTBE HA MPUMEPE CUHTE3a aMMHUaKa.

OxuciauTeabHO-BOCCTAHOBUTENbHbIEe peakunu (OBP). Duekrpoan3s. CTeneHb OKUCICHUS U
ee ompenenenue mo ¢opmyne coeaunenus. llonarue o6 OBP. Oxucnurtenb U BOCCTaHOBUTEID,
OKHCIIEHUE U BOCCTAHOBJICHUE.

DIEeKTPOIN3 pacIuiaBOB M pacTBOPOB Ha MPHUMEPE XJIOPHUAA HATPHUA.

DNEKTPOIUTUYECKOE TIOJIydeHHe altoMUHMs. [IpakThueckoe mNpHUMEHEHUE 3JIEKTPOJIM3a.
lNanpBaHOTIIACTHKA U TAJIBBAHOCTETHUSL.

XuMH4YecKue HCTOYHUKH TOKA. ["aibBaHUYECKUE 3JIEMEHTHI Ha MpuMepe daemMeHTa Jlanuamns —
SIko0H, UX YCTPONCTBO U MPUHIIMIT ACHCTBHSL.

YcTpoiicTBo OaTapeliku Ha PUMEPE CYXOTO MIETIOYHOTO dIIEMEHTA.

YCTpOUCTBO CBUHLIOBOTO aKKyMYJIATOPA.

lanpBaHM3anys U MEKTpoopes.

du3uka Ha ciayxOe 4enoBeka. AHTPONOMETPUS: H3MEpPEHUE [UIMHBI M MacChl TeTa,
CHUPOMETPHUSI U )KU3HEHHAs! EMKOCTb JIETKUX.



TemoBble H3MEpPEHUS U TEIIOTEPATIHSL.

N3mepenue aprepranbHOro faBiaeHus. ['MnepToHust U rTUIOTOHMSL.

VYnbTpa3BykoBas IMarHoCTUKa W Tepanus. Dnekrporepanus. JlasepHas Tepanusg. MarHUTHBII
pe30HaHC U peHTrenoanarnoctuka. @mooporpadus. Tomorpadus.

Jemoncmpayuu

[Toyaenue 6enoro pocdopa.

I'openue ¢dochopa u pacrBopenue okcuaa dochopa (V) B Boge. Ionayuenune u pasiioxeHue
rugpokcuna meau (11). Bzaumopeiictue xene3a ¢ pactBopom cynbhara meau (I1).

OmnpIThl, MLTIOCTpUpYOIIME mpaBwio beproiie, — oOpa3oBaHue ocajika, raza WIH Ciaboro
AJIEKTPOJINTA.

3aBHCHMOCTh CKOPOCTH PEAKIIMU OT MPUPO/IBI BEIECTB Ha MPUMEPE B3aUMOICHUCTBHS PaCTBOPOB
pa3NMYHBIX ~ KUCIOT OJMHAKOBOW KOHIIEHTPAIlMM C OJWHAKOBBIMH TpaHYlIaMHd IIMHKA W
B3aMMO/ICHCTBHUE OIMHAKOBBIX KYCOYKOB Maruus, IIMHKA 1 JKeJie3a ¢ COJITHON KUCIIOTOM.

BsaumojeiicTBue pactBopa CepHOM KHCIOTHI C pacTBOpaMU THOCYNIb(ara HATpHUs PA3IUYHOMI
KOHIICHTPAIINH.

B3aumojeiictBue pacTBOpPOB CEpHOM KHUCIOTHI M THOCYlb(aTa HaTpHUs MpPU Pa3IUYHBIX
TeMIepaTypax.

OOpatuMble peaknuu Ha HpuMepe monydeHus ponaanuga sxenesa (I1l) u wHabmogenus 3a
CMEIIIEHHEM paBHOBECUS TI0 WHTCHCHBHOCTHM OKpPAacKM TPOAYKTAa pEakIuu TpH HW3MEHEHUHU
KOHIICHTPAIIUU PEareHTOB U TPOTYKTOB.

l'openue ceppr kak OBP. Mogens anextposm3epa. Mojenb 3JIEKTPOJM3HOW BaHHBI IS
nosydenus anmomuHus. Komiekmus 6arapeek. CBUHIIOBBIA aKKyMYJISTOP.

PocTtomep, MEeIUITMHCKIE BECHI, CTUPOMETP, PTYTHBIN U AIIEKTPOHHBIN TEPMOMETPHI, TOHOMETPHI
pa3IUYHBIX BUJIOB, JIa3€pHAs yKa3Ka.

BuneodparMeHThI U ClTaiiibl IO TEME.

Jlabopamoprvie onvimoi

1. Boustuue TemmepaTypbl Ha CKOpocTh peakiwu okcuma memd (I1) ¢ cepHoit KHCITOTOIA.
Pasnoxxenue mepokcuaa BoJopoja ¢ moMmolibio okcuaa maprania (IV), a takke kaTangasbl ChIPOTO
KapToders.

2. Beitecuenne meau u3 pactBopa cyibdara meau (11) xemezom.

lIpakxmuueckue pabomol
3. 3yyeHrne XuMHYECKUX PEaKIUi.
4. Coopka rajgbBaHUYECKOTO JIEMEHTAa U UCTBbITAaHUE €T0 JCHCTBUSI.

Tema 4. YestoBek u ero 310poBbe (21 1)

CucreMaTnyeckoe I0JIO)KEHHe 4YeJOoBeKa B  MHpe JKMBOTHBIX. buosjoruueckas
KJIaccu(uKalus 4enoBeKa.

[IpsiMOXOKJIeHHE U €ro BIMSHUE Ha CKeJleT yesioBeka. Pyka — opran u npoaykt Tpyza. Pazsurue
yepena ¥ roJIOBHOTO MO3Ta 4eJloBeKa.

IlepBas u BTOpas curHanbHble CUCTEMBI. bruoconuanbHas mpupoaa 4enoBeKa.

I'eneruka 4enoBeka u MeToabl ee u3y4eHHsl. (OCHOBHBIE TOHATUS T'€HETHKH!
HACJIe/ICTBEHHOCTh, HW3MEHUYMBOCTh, TI'€H, XPOMOCOMBI, MYTallud, TE€HOM, TI€HOTHI, (EHOTHII,
JOMHMHHPYIOLIUE U PELECCUBHBIE TPU3HAKH.

I'enom yenoBeka U ero paciuppoBKa.

[IpakTHueckoe 3HaUEHUE U3YyUEHHS T€HOMA YEJI0BEKA.

MeToapbl H3ydeHuUsl TeHETHUKH YeJI0OBEKa: TeHeaJOrHueCcKuil, OJIM3HEOBBIH, IUTOT€HETHUECKUH.

I'enetnyeckue (HaciaeaCTBEHHBIE) 3a00JICBaHUS YEIIOBEKA.

®u3uka yenoBeka. CKeleT ¢ TOUKU 3peHUsl (PU3NUECKOTO MOHATHS O phlyare.

KpoBooOparienue B cBeTe THpoANHAMUKY: MYJIbC, KPOBSIHOE JIaBJICHUE.

Huddy3us xak ocHoBa (OPMHPOBAHUS TMEPBUYHOM M BTOPUYHOM MOUYM B MOYKAX, a TaKXKe



ra3oo0MeHa B TKaHSAX U JIETKUX.

TepMoperyasanuss ¢ NMOMOIIBIO KOXH IyTéM TEIUIONPOBOJHOCTH, KOHBEKLMH, HM3JIY4EHUS U
HCIIapPEHUSI BOJIBL.

DneKTpoauHaMHUYEeCcKasl IpUpoja Mepeaayu HEPBHBIX UMITYJIbCOB.

Orntruueckas cuctema 3peHusl.

AxycTudeckas CUCTEMa Cllyxa U rojocoo0pa3oBaHue.

Xumus 4vejioBeka. XHMMHMUECKHH COCTaB Tejla 4YEJIOBEKA: JJIEMEHThl W BEIECTBA, HUX
KIIacCU(UKALUS U 3HAYCHHE.

Bopna, ee pynkunu. Bonubiii 6anaHc B opraHu3Me YeloBeKa.

MuHepanbHble BELIECTBA U UX POJIb B AKUZHEJAESITEIbHOCTH OpraHM3Ma 4eJI0BeKa.

3a0osieBaHMsl, CBA3aHHbIE C HEJOCTATKOM WJIM U30BITKOM HEKOTOPBIX XUMUYECKUX AJIEMEHTOB B
OpraHu3Me YeoBeKa.

Buramunbl. Vcropuss OTKpBITUS BHUTaMUHOB. BuTamMuHbl Kak OHOJIOTMYECKH aKTHUBHBIE
BelleCTBA. boJie3HH, BbI3BaHHbIE HEJAOCTAaTKOM WJIM H30BITKOM BHUTAaMHUHOB: aBUTaMHHO3bI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

Cyroynast noTpeOHOCTb Y€IOBEKAa B BATAMUHAX U UX OCHOBHbBIE (DYHKIIHH.

Knaccudukaiys BUTAaMHUHOB.

BonopactBopumble BuTamuHbl Ha npumepe BuTamuHa C. XKupopacTBopumble BUTaMHHBI Ha
IpuMepe BUTaMHHA A.

I'opmonbl. HepBHas u rymopanbHasi peryisluyd MpPOIECCOB KHU3HENEATEIbHOCTH OpraHU3Ma.
I"'opMOHBI KaK POIYKThI, BEIpabaThIBacMblI€ KeJie3aMi BHYTPEHHEH ceKperuu.

Knaccudukanus ropMOHOB N0 Kelle3aM, KOTOpble HUX MPOAYIUPYIOT, U MO XUMHUYECKOH
npupoze. CpoiicTBa ropMOHOB. VIHCYTUMH Kak TOpMOH O€NKOBOW MPUPOJIbL. AJIpeHATUH Kak TOPMOH
aMUHOKHUCIIOTHON mpupojsl. CTepouiHble TOPMOHBI Ha IpUMepe MOJIOBbIX. ['Hnep— u runo@yHKus
JKeJe3 BHYTPEHHEN CEKPEIUH.

JlekapcrBa. Kpatkue cBeieHUs 0 3apOKICHUH U Pa3BUTUHU (HapMaKOJIOTHH.

Knaccudukanus nekapcTBEHHBIX CPEICTB MO arperaTHOMY COCTOSIHHIO: JKUIKHE (pacTBOPHI,
HACTOM, OTBAPbl, MUKCTYPbI, SMYJIbCUH, CYCIICH3UU U Jp.), TBEpAble (MOPOUIKH, TaOJIETKH, MUITIOIH,
Kamncynel),  MsArkue  (Masd,  JIMHUMEHTBI,  [AacThl,  CBEYM).  AJIKAJOWAbI.  BaKIMHBI
XuMHOTepaneBTHUeCKue npemnapaTtel. AHTHONOTHKH. HapkoTudeckue mpemnapaTtel. Hapkomanus u ee
MOCJIEICTBUS.

OnTrManbHBIN PEXUM PUMEHEHUS JIEKaPCTBEHHBIX MIPENapaToB.

310poBbiii 00pa3 Kku3HU. PU3UYECKUE 3[I0POBLE U €r0 KPUTEPHUH.

[Icuxuyeckoe 310poBbe M €ro Kpurepuu. HpaBcTBEHHOE 3740pOBbE W €ro Kpurepuu. Tpu
OCHOBHBIE COCTABJIAIOIINE 3/I0POBOrO 00pa3a KHU3HU: PEeXKUM JIHA, IPABUIbLHOE NMUTaHKE, (pu3nuecKas
AKTUBHOCTb U 3aHATHS CIIOPTOM.

@daxTophl, BIUSIONIME HAa 3I0pPOBbE YEIOBEKAa, — OKpYXKarllas cpena, NpoduiIakTHIecKas
BAKILMHALIMS, CTPECCHI, BPEIHbIE IPUBBIUKH.

Ankoroyiu3m M ero nocienctsus. HapkoManus u ee nociaeacTBus.

du3uka Ha ciay:k0e 310pOBbS YeJIOBeKAa. AHTPOIIOMETPUS: U3MEPEHNE JJIMHBI U MAcChl Tea,
CIUPOMETPHUSI U )KU3HEHHAs! EMKOCTb JIETKHUX.

TennoBsle n3MepeHus U TemioTepanus. MizmMepeHne apTepuanbHOTIO JaBICHUS.

I'unepToHus ¥ TMIIOTOHUS. YIIBTPa3BYKOBasi AMArHOCTHUKA U TEPAIIUSL.

Onexrporepanus. JlazepHas Ttepanuss. MarHuTHbI pE30HAHC W PEHTIEHOAMATHOCTHKA.
dmrooporpadus. Tomorpadus.

Jlemoncmpayuu

TaGnuuel, BuneodparmMeHTsl 1 craiiipl o Teme.

Ckenet yenoBeka. Myisik Topca 4eI0BEKa.

Monens monexyasl JJHK.

Mopnenu riasa, yxa, IOUYKH, HEPBHOW CUCTEMBI YEJIOBEKA, KOXKHU.

Ckenet yenoBexa.

W3mepenue nmynbca, JaBIeHUs], OCTPOTHI 3pEHUS, TEMIIEPATYPHI TEa.

Komnekuuu: BUTaMMHHBIX — IpeNapaTroB, MEIULUHCKUX TOPMOHAIbHBIX  IPENaparos,
JICKapCTBEHHBIX (OPM PA3JIIMYHOTO arperaTHoro COCTOSIHHS, JIGKAPCTBEHHBIX (OPM Pa3IUYHOrO



CIIEKTpa JACHCTBHUS.

buyperoBas 1 KCaHTOIPOTEUHOBAS PEAKLUU JUIS IIperapaTa NHCYJINHA.

HOpreTBI BbIJAIOMIUXCS YYCHBIX, BHCCIINUX 3HAYNTCITLHBIN BKJIaJ B Cl)apMaKOJIOI‘ 150108

Pocromep, MmequIuHCKNE BEChI, CIUPOMETP, PTYTHBIN U 3JIEKTPOHHBINA TEPMOMETPBI, TOHOMETPBI
pa3JIMYHBIX BUJIOB, Ja3epHas yKa3Ka.

Jlabopamopnule onvimoi

1. 3yuenne MHCTPYKIMHU MO NMPHUMEHEHHWIO alTeYHBIX NpenapaToB BHUTaMHHOB. OmpeneneHue
pH pactBopa Butamuna C.

2. Onpenenenue pH cpenpl pacTBopa aciupuHa.

IIpakmuueckue pabomul

5. Co3nmaii nurIo.

6. OLeHKa HHIUBUAYAIbHOTO YPOBHS 3JI0POBBS.
7. OueHka GMOJIOTUYECKOTO BO3pacTa.

8. Omnpenenenre CyTOYHOTO palioHa MUTaHUS.

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHHE HA CJIy:K0e uesioBeKka (23 u)

JJieMeHTapHbl JIM 3JeMeHTapHble 4acTuubl? [loHATHEe O (QuU3KMKE BBICOKMX DHEPIHil.
JIMHEeHBIN YCKOPUTEH AIEMEHTAPHBIX YaCTHII, AIPOHHBIN KOJITAUIEp.

Jlenenre aTOMHOTO sipa: TMPOTOHBI, HEUTpoHBL. DyHAAMEHTANTBHBIE YACTUIIBI: JICITOHBI W
KBapku. POoTOHBI. BO30HBI. AHTUYACTHIIBI.

Boabmioii aapoHHblii Kosiaiaep. MoHTaX W yCTaHOBKa OOJIBIIIOTO aJpOHHOTO KoJulaiaepa.
[TpunHun necTBus KoJutaiaepa.

[Tpoucxoxaenne maccel. bo3on Xurrca. [Ipoucxoxnenvue Beenennoil. AHTUMUD.

AToMHas 3HepreTuka. [lomydeHue aIeKTpruIecKoro Toka ¢ HIOMOUIBIO 3JIEKTPOreHepaTopa.

TpamuiuonHas sHepreTuka (TUAPO-, TEIUIO— U AaTOMHBIC JJIEKTPOCTAHIIMK) M HETPAAUIIUOHHAS
JHEPreTHKa.

OCHOBHBIE TOHATHS AaTOMHOM SHEPreTUKU. PalnOaKTUBHOCTD. SIIEpHBIE PEaKInu.

ATOoMHas cTaHIMs ¥ TpUHIKN ee padoThl. ADC Ha OBICTPBIX HEHTPOHAX.

Pagrounsotonueie TepMmodsiekTpuueckue reHeparopel (PUTEI'M), npuHOMI WX JCHCTBHUA.
O6nacTy MpUMEHEHUs1 aTOMHOM SHEPreTUKHU.

[TepcriekTUBBI UCMIOB30BAHKS ATOMHOM SHEPIETUKH TOCie KpynHernmux apapuii Ha ADC.

IIpoxoBosibcTBeHHasi MpodJjeMa U MYTH ee pelieHus. ['eorpadus rojgona U ero MPUYUHBL.
OcHoBHbIE HaMpaBlIeHUs B PEUICHUH IPOI0BOJILCTBEHHOU MPOOIEeMbI:

— WCTIOJIb30BaHUE XHUMHUYECKUX BemiecTB (ymoOpeHHid, peryasTopoB pocTta, (GEepoMOHOB,
MIECTHUIIM/IOB, PEMEIUICHTOB);

— CO3J]aHUE UCKYCCTBEHHBIX MPOJAYKTOB MUTAHUS; METO/IbI CO3/IaHUS BBICOKOIIPOU3BOIUTEIbHBIX
COPTOB PacTE€HUM U NOPOJ )KUBOTHBIX.

Buorexnonorusi. IloHsrue OMOTEXHONOTMHM KaK MPOU3BOJUTEIBHON CHIIBI  OOIIECTBA,
MCIOJIb3YIOIIEH JKUBBIE OPraHU3Mbl, 1 OUOJIOTMYECKUE MPOIECCH B IPOU3BOICTBE.

Tpu sTana craHOBIEHUS U Pa3BUTHUS OMOTEXHOJIOTUN: PAaHHH, HOBBI U HOBEUIITUH.

I'ennas wmxenepus. ['eHHOMOIUGUIIMPOBAHHBIE OPraHW3MBl W TPAHCTEHHBIE TMPOJYKTHI.
Knerounas nmxenepus. Kinonupopanvne. OMOpHOHANTBHBIE U CTBOJIOBBIE KIIETKH.

buonornueckass MHXEHEpHsT KaK METOJ MCHOJIb30BAaHWS MHMKPOOPraHU3MOB B KauecTBE
OMOPEaKTOPOB Ui MOTYYCHUS TIPOMBINITIEHHON Mpoaykiuu. OCHOBHBIE HANIPABIICHUS UCIIOJIb30BAHUS
(hepMeHTaTUBHBIX MpolieccoB. IMMOOHUIN30BaHHbIE (DEPMEHTHI.

HanorexnoJsiornu. [loHsATHE O HAHOTEXHOJIOTMM KaK YIPABIISIEMOM CHHTE3€ MOJIEKYISPHBIX
CTPYKTYD.

JIBa moaxoaa B HAHOTEXHOJIOTHU: «CBEPXY BHU3» U KCHU3Y BBEPX».

MonekyasipHbIi CHHTE3 U caMOCcOOpKa.

Hanockonuueckoe BrIpaliuBaHie KPUCTAIOB U MOJIUMEpHU3alvs. Y TIepOIHbIE HAHOTPYOKH.

®u3nka u ObIT. HarpeBarenbHble W OCBeTUTENbHBIE MpHOOPHL. Pa3sHOBHAHOCTH Jamit:



HaKaJUBaHUs, TaJOT€HHbIE, JIIOMUHECLIEHTHBIE, CBETOIUO/IHBIE.

MukpoBomnnoBas neus (CBU-nieus) u npuHuum ee padboThI.

KuakokpHuCTaNIMYECKUE 3KpaHbl U JUCILIEH, UX YCTPOMCTBO.

DNEKTPOHHBIN TEPMOMETP.

JloMariaue poOOTHI.

Pamnonepenatunku u  paguonpueMHUKH. [IpuHIMNMaNbHOE YCTPOMCTBO —TENEBU30pa U
TEJIEBUACHHUSL.

CriyTHHKOBAsi M COTOBasI CBSI3b.

Xumus u ObIT. Moromue u uucraume cpeacrna. lloepxnoctHo-akTuBHBIE BelecTBa (ITAB).
OtOenuBaTeny: XUMUYECKAE U ONTHYECKHUE.

WHcekTnIuap! — cpeacTsa it 00pbObI ¢ HACEKOMBIMHU.

XUMUYECKUE CPEACTBA TUTUEHBI U KOCMETUKH.

[Tumessie 10OaBKH, UX MAPKUPOBKA.

Cunepreruka. [IoHsiTHEe O CHHEPreTHKE U CAMOOPTaHU3AIMH OTKPBITBIX CUCTEM.

OO01ue npUHIKIIBI CUHEpPreTuku. Touka OudypKauu 1 aTTpakT.

Ponb cunepretuku uist U3ydeHus NPUPOJHBIX U COLIMATIbHBIX SBJICHUM.

CrpykTypupoBaHUE MaTEPUAIILHOIO MUPA U €r0 U3y4EHHE CIIeUaIbHbIMU pa3esiaMu (GU3HKH.

@DopMBbl IBUKEHUSI MAaTEPUU.

EctrecTBO3HAHME M MCKYCCTBO. 30JI0TO€ CEUEHHE U €r0 HCIOJIb30BAHME B IMPOU3BEICHUSX
apXUTEKTYphl, XKUBOMHCH, CKYIbINTYyphl. llocinenoBarenbHocth ®dubonauyn, ee MNpPUMEHEHHE B
HCKYCCTBE.

PacnipocTpaneHHOCTh MpaBuiia 30J0TOT0 CEYEHHs U Tocie0BaTeNbHOCTH PUOOHAYYN B KUBOM
MIPUPOJIE.

buonuka n apxuTekrypa.

B3auMONIpOHMKHOBEHHUE €CTECTBO3HAHMS U HCKYCCTBA.

Jlemoncmpayuu

Tabmuupl, Buneodparments! u pororpaduu mo teme.

[Toptpersr  [Ix. YUenuka, II. Xurrca, JI. M. Jlenepmana, M. @apaznes, A. A. bekkepens,
M. CknonoBckoii-Kropu, JI. Meittaepa, O. ['aHH.

Jlabopamopmvie onvimoi
1. U3mepenue napameTpoB KUCTH PYKH.

IIpakxmuueckue pabomol
9. 3y4yeHue siBJIEHUS JIEKTPOMArHUTHOW UHAYKIIUH.

10. I/IsyquI/Ie 30JI0TOI'0 CCYCHUS Ha pa3JIMYHbIX 00BeKTax.

PezepBHoe Bpems (4 4)

MoypouyHoe TemaTnyeckoe NraHMpoBaHue

10 knacc (102 4, 3 4 B Hegento)

Beenenue (4 1)

Ypoxk (4acer)

1(1)

Tema ypoka

BBenenune B ectecTBO3HaHME
Coaepxxanue ypoka



[Ipupona — cpena oOUTaHUS U UCTOYHHK JKU3HU YEIIOBEKA.

B3aumooTHOLIEHNS YETOBEKA U IPUPOJIBL, UX JUAIEKTHKA.

[Ipupoaa — HICTOYHUK TBOPYECKOTO BIIOXHOBEHUS JI€ATENEH HCKYCCTBA.

Hemoncmpayuu. BuneopparMeHTh (CEbCKOXO03SMCTBEHHBIC YIO/Ibsl, KAphephl A TOOBIYU YIiIs
U pydbl, METATyprHYeCKue KOMOWHATHI, ra3o— U HedrenpoBoasl, ¢uotwimn, ['DC, TOI u ADC,
MIOCIIE/ICTBUS 3€MIICTPSCEHUI U I[yHAMH, MCUYE3HYBIINE BUbI PACTEHUH M KUBOTHBIX); PEIPOLYKIIHH
KapTUH BEIIMKUX XYJOKHUKOB C Teh3axkamMu u ApyruMu oObektamu mnpupozabl (M. Hlumkuna,
W. JleBurana, W. AiiBazoBckoro, K.}Oona wu np.); My3bIKaibHble (QparMEHTHl, I[OCBALICHHbIE
sieHusM ripuposl (I1. Yaiikockuii, K. Cen-Canc, JI. Ban berxoBen u ap.)

Bua nestelbHOCTH yUanmxcst

XapakTepucTuKka MHOTOIPAaHHOCTH B3aMMOOTHOILIEHUHN 4eloBeKa M Ipupojibl. PackpbiTie ponu
€CTECTBO3HAHMSI B MMPOBO33PEHHHM COBPEMEHHOI'O uejoBeKa. PackppiThe BIMSIHHUS NPUPOJBI Ha
TBOPUYECKOE BJOXHOBEHHE JIesiTeNIel UCKYCCTBA B €r0 Pa3IMYHBIX cepax.

Ypok (4acski)

2(1)

Tema ypoka

EcrecTBO3HaHME — €IMHCTBO HAYK O MPUPOJIC

Conep:xkanue ypoka

Martepus 1 GOPMEI €€ CYIIeCTBOBAHUS.

JnanexkTuka ecTeCTBO3HAHUS.

OCHOBHBIE ATAITBI €TO PA3BUTHSI.

[TonsaTHE O €CTECTBO3HAHMH KaK CHCTEME HAYIHBIX 3HAHUH O MPUPO/IE.

Jlemoncmpayuu. TlopTpeTsl yYEHBIX-€CTECTBOMCIIBITATECH, BHACO(PArMEHTHI 1O HUCTOPUU
BO3HMKHOBEHHMSI U Pa3BUTHS GUUKU, XUMUU U OHOJIOTHH.

Bua nesiteIbHOCTH yUanmXxcst

PackpeiTHe AManeKTUKU €CTeCTBO3HAHUS (BCE €CTECTBEHHBbIE HAYKH SBJISIOTCS PE3yAbTaTOM
muddepeHnmanu  CUCTEeMbl NEPBOHAYAIBHBIX 3HAHMK O mpuUpojae, U, HA0OOPOT, CHUHTE3
€CTECTBEHHO-HAy4YHbIX 3HAHUN — pe3ylbTaT OOBEAMHEHMUS YACTHBIX HAyK B EIUHYIO CHUCTEMY
MUpPOBO33peHus). OmnpeneneHne BaKHEUIINX MMOHATUI W XapaKTepUCTUKAa CTAHOBJIEHHS (DU3UKH,
XUMUHU U OMOJIOTUH MO KypCy OCHOBHOM IIKOJIBI.

Ypok (yachi)

3-4(2)

Tema ypoka

Kondepennus «EcrecTBO3HaHNE — €TMHCTBO HAYK O TIPHPOICH

Conep:xanue ypoka

CooOrienust 06 UCTOPUU PA3TMYHBIX €CTECTBEHHBIX HAYK M0 €INHOMY IUIaHY:

1. Uto u3y4aer qaHHas Hayka (IpeaMeT ee U3ydeHHs).

2. DTUMOJIOT U Ha3BaHUs HAyKH.

3. BO3HUKHOBEHHE HAYKH B APEBHEE BPEMSI.

4. PazButue Hayku B Cpegnue Beka. Beinaromuecs nedarenu Hayku CpeHEBEKOBBSL.

5. Pa3Butue Hayku B HoBoe Bpems. Brinaromuecs aesteny HayKku.

6. Pazsutne Hayku B HoBelinee Bpems. Boigatonecs: yueHble COBPEMEHHOCTH.

7. Bxmag poccHiiCKMX YYeHBIX B pa3BUTHE MHPOBOM Hayku. BupryanpHas 3SKCKypcus
«EcTeCcTBEHHO-HAaYUYHbIE MY3€U MUpPa», MOATOTOBJIEHHAS YYAIlIUMHUCS COBMECTHO C YUYUTEIIEM.

Bua nessreqibHOCTH yYaluxcst

CaMocTosaTensHOE BbIIETCHHE U (POPMYTHPOBKA MO3HABATEIBHBIX IENEH; MOUCK U TOJTy4YeHUE
HeoOxomuMoi wHOpMaHK;, NPUMEHEHHE METO0B WH(GOPMAIMOHHOTO TOHMCKAa, B TOM YHCIE C
IOMOIIBI0 KOMIIBIOTEPHBIX CPEICTB; CTPYKTYPUPOBAHUE 3HAHUM; OCO3HAHHOE W MPOU3BOJIBHOE
BBICTPAaWBaHUE PEUEBOTO BHICKA3bIBAaHUS B YCTHOW U MUCBMEHHOU opMe; BEACHHUE JUAIOTa, YIacTHE B
KOJUIGKTUBHOM OOCYXJIEHUU TpoOJieM, WHTETPUPOBAHHWE B TPYIINY CBEPCTHUKOB, MPOAYKTUBHOE
B3aMMO/JICHCTBHE W COTPYJHHYECTBO CO CBEPCTHHKAMH U B3pPOCIBIMH; IUIAHHUPOBAHHE Y4eOHOTO
COTpPYAHUYECTBA c YUUTEIIEM u CBEPCTHUKAMM.



EctecTBo3HaHMe M MeTOAbI MO3HaHUs Mupa (17 u)

Ypoxk (4acekl)

5(1)

Tema ypoka

OMIIUPUYECKUM YPOBEHb HAYYHOI'O ITO3HAHUS

Coaepxxanue ypoka

@opMbI MMO3HAHUA: HAYYHOE M HEHay4yHOe. J[Ba ypOBHsS HAaydHOI'O ITO3HAHMSA: SMIIMPUYECKHUN
(4yBCTBEHHBIH, OIBITHBIN) U TEOpPETHUECKH (panuoHAIbHBIN). [ToHsITHE 00 3MIHMPHYECKOM YpPOBHE
Hay4YHOTO MO3HAHMSI U €r0 METOax.

Habmonenue u sxkciepuMeHT. ['unoresa u BbIBOI.

MonenpoBanue Kak MeTOJl HaydHoro nosHanus. [Ipoiuiecc mMonenupoBaHUs U €r0 COCTaBHBIE
YaCcTH: CyOBEKT (MCCIeI0BATElNb), OOBEKT (IIPEAMET, MPOIIECC WM SBJICHUE) U MOJIEIb, OTPaKaroIast
OTHOIIEHHE MEXAY HUMH. TUIBl MOJIETICH: MaTepualibHbIe U 3HAKOBBIE.

Jemoncmpayuu. Tloptpersl  ydeHbix-ectectBoucnbiTaTteneit (I lamunes, [. Mennaeneesa,
I'. Mennens, H. BekeroBa, M. ®@apajest), pa3iIndHble MaTepHajbHbIC OOBEKTHI: (PU3HUCCKHE
(amekTpodopHas MallMHA — MOJENb MOJIHUH, KPUCTAJUTMYECKHE PEHICTKH PA3JIMYHBIX THUIIOB),
Ouosnoruyeckue (MyJIsDKM IIBETOB, OPraHOB Tejla 4YelloBeKa), reorpaduueckue (riodyc, kapra,
TEJUTYpHii), XUMHYECKHUE (IIIAPOCTEPIKHEBBIC M 00BEMHBIE MOJICITH MOJICKYJI PA3JIHYHBIX BEIIECTB).

Bua nesitelbHOCTH yUauxcst

XapakTepucTUKa SMIIMPUYECKOTO YpOBHS HAy4yHOTO TIO3HAHUS M €ro COCTaBJISIOUIMX:
HaOJI0/IeHUs1, IKCIIEPUMEHTA, TUIIOTE3bl, MOJICIUPOBAHUSL.

MonenupoBanue, T. €. IpeoOpazoBaHre 00bEKTa MO3HAHUS U3 YYBCTBEHHOH (OPMBI B MOJIEINb,
I7Ie€ BBIJCJIEHBI CYIIECTBEHHbIE XapAaKTEPUCTHKU OOBEKTa, U MpeoOpa3oBaHHE MOJEIU C LEJbI0
BBISIBJIICHUS OOIMX 3aKOHOB.

OnepupoBaHue pa3InYHBIMU MOJCIIIMUA €CTECTBEHHO-HAYYHBIX JUCLMUILINH I MX NO3HAHUS.

Ypok (4achi)

6-7(2)

Tema ypoka

[IpakTuueckas pabora 1. DMnupudeckoe Mo3HaHUE B U3YYCHUH €CTECTBO3HAHUS.

Conep:xkanue ypoka

HccnenoBanue ycioBuid MPOTEKaHUN peakInil MeX Ay pacCTBOPAMHU SJIEKTPOJIUTOB.

HccnenoBanue cTenenu 3pesocTH sI0J0K ¢ UCIIOIb30BaHUEM HOJIHOTO pacTBOpa.

MonenupoBaHue ABIKEHUS HEOECHBIX TEJl.

N3roTtoBnenue mojeneit MOJIEKyl H30MEPOB.

Buj nesiteIbHOCTH yUyauuxcsi

[IpoBenenue sKcnepUMEHTa ¢ COONIOACHHMEM TEXHUKHU Oe30MacHOCTH, HaONIOJICHUE 3a HUM,
¢bukcupoBaHUE PE3YAbTATOB W HMX MHTEPHpETAlusl; MOCTPOCHHUE MOJEIU MOJEKYT OpPraHUuYeCKUX
COEIMHEHUN U YCTaHOBJICHUE 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHMSI Ha IPUMEpPE U30MEpOB OyTaHa.

Ypok (yachi)

8(1)

Tema ypoka

Teopernueckuil ypOBEHb HAY4HOT'O ITIO3HAHUSA

Coaepxxanue ypoka

[lonsiTe O TEOPETHUECKOM YpPOBHE HAyYHOI'O MO3HAHUS M €r0 COCTABIIAIOMIMX (OCMBICIEHHE
IKCIEPHUMEHTAIBHBIX (PAKTOB, pa3paboTka U 000CHOBAHUE TUIIOTE3, IOCTPOCHHUE TEOPUH).

MonenpoBaHue Ha TEOPETUUECKOM YPOBHE MO3HAHUSA U TUIIBI MOJEJIEN (MeanbHasl, aHaJIOTHsl,
MaremMaTudeckas). PoJIb MBICIEHHOIO JKCIEPUMEHTa W MaTEMAaTHUYECKOTO MOJEIMPOBAHUS B
CTAaHOBJICHUU U PA3BUTUU €CTECTBEHHBIX HAYK.

Hemoncmpayuu. Cnaiiipl ¢ MoiensiMu  ctpoeHuss atoma Tomcona u  Pesepdopna.
OTHOCUTENBHOCTh MOHATHS NYCTOTHL. Pasnuunble ¢Qusnueckue, XUMHYECKHME U OHOJIOTHYECKHE
MOJIENH.

Buja nesATeqbHOCTH yYalnuxcs



XapakTepucTUKa TEOPETUYECKOTO YPOBHS HAYYHOI'O TIO3HAHUS U €r0 COCTABIIAIOIIUX.

NnnmrocTpupoBaHue 3TOr0 YpOBHS HAaydHOIO IIO3HAHUS IIpUMEpPaMU CTAHOBJIICHUS HAaYYHBIX
TeOpuil B ¢u3uke, XxuMuu u Ouosornu. CpaBHEHHE MEXKIy COOOW ypoBHEH MMO3HAaHMA M UX
MOJEIIUPOBAHUS.

Ypoxk (4acekl)

9(1)

Tema ypoka

CemuHap no teme «TeopeTuueckuil ypoBeHb HAYYHOI'O ITO3HAHUS»

Coaepxxanue ypoka

MonenupoBanue noctpoenus llepuonnyeckoil cucreMbl XUMUYECKUX 3JIeMEHTOB. CpaBHEHME
SMIIUPUUYECKOTO U TEOPETHUECKOI0 YpoBHEH mo3HaHus. Poib MoaenupoBaHus B HAy4YHOM ITO3HAHUM.
NneansHas mMozaenps Ha NpHUMEpPe HACAIBHOIO ra3a M €ro COCTOSHMS: 3akOHbl bonns—Mapuotra,
[Mapnsa, T'ein Jlrocaka, MenneneeBa—Knaneiipona. Posib MaremMaTHyecKoro MOJIECIUPOBAHUS U
9BOJIIOIIMH BBIYMCINUTEIBHON TEXHUKH.

Bua nestebHOCTH yUanmxcst

CoBepIlIeHCTBOBaHHE KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B IPOLIECCE BBICTYIUICHHUS Iepea
OJIHOKJIaCCHUKaMH, OTCTauBaHHWE COOCTBEHHOM TOYKMU 3PEHUS, YBaKEHUE MHEHMs OIIMOHEHTa IpU
00CYKIEHHUH BOITPOCOB CEMHHApa U COOOIIeHNH (COOCTBEHHOTO M OTHOKJIACCHUKOB).

Ypok (4acki)

10(1)

Tema ypoka

S3bIKk ecTecTBO3HaHUs. buonorus

Conep:xkanue ypoka

buonornueckas cucreMaruka W €€ Ba)KHEHIIME TaKCOHbl. DMHOMUHaIbHAas HOMEHKJIATypa.
TlousTue BHUA.

Cucremaruka )UBOTHBIX. [loHsATHE TOPOBI.

Cucremaruka pacrenuit. [lonstue copra.

buonoruyeckas HOMEHKJIaTypa — CHOBa Mpo(eccrnoHaNbHOMN 1eATeIbHOCTH.

Jlemoncmpayuu. Tloptperst Apuctorens, K. Jluanes, Y. JdapBuna; BuneodparmMeHTBl ¢
TaKCOHAaMU B OOTAHUKE U 300JI0TUH U MPUMEPHI CUCTEMATHUKHU OTJIEIbHBIX PACTCHUM U KUBOTHBIX.

Bua nesiTeqbHOCTH yYaluXxcst

Omnpenenenre KUBOTHBIX U PACTEHUN B COOTBETCTBUU C MpaBUiIaMU OMHAPHON HOMEHKJIATYpHI.

PackpeiTie BKIasa OMOJIOTMUECKOTO fA3bIKA B  ©CTECTBEHHO-HAYUHBIM SI3BIK M €ro
OOLIEKyIbTYpHOE 3HAUCHHUE.

Ypok (yachi)

11(1)

Tema ypoka

SI3bIK ecTecTBO3HAHUS. XUMUS

Conep:xanue ypoka

TpuBunaneHple Ha3zBaHus. PanmoHanbHas HOMEHKIATypa. MexayHapoaHas HOMEHKIIATypa
HIOITAK.

XHUMHUYECKHUE AEMEHTBI U IPOUCXOKIECHNUE UX Ha3BAHUMU.

Knaccudukarus HeopraHmuecKkrux BemIecTB (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIM) U TIPUHIIUIIBI
o0Opa3oBaHus NX HA3BaHUH.

Hemoncmpayuu. Tabnuua, cnaiin win BuneopparmeHT «Homenxnarypa MHOITAK»; taGnuiibt
WIM CHaibl C aHUMAIMSAMHU IO OOIIMM MPHHIMIAM O00pa3oBaHUs Ha3BaHWN BaKHEHIIMX KIACCOB
HEOPraHMYECKUX COCTMHEHHUIN — OKCHIOB, KUCIOT, OCHOBAHHM, COJNIeH, NX KiIaccu(uKarius.

Bua anesiTeJIbHOCTH yYALMXCS

OrnpeneneHre HEOPraHMYECKUX BEIIECTB pPa3HbIX KJIACCOB B COOTBETCTBUU C IpPaBHIIAMHU
xumuueckoir  HomeHkiatypel  MIOITAK. OOGocHOBaHuMe BKJIaJa XUMHYECKOTO  SI3bIKA B
€CTECTBEHHO-HAYYHbII SI3BIK u ero OOIIEKYTBTYPHOE 3Ha4YCHHE.



Ypoxk (4acekl)

12(1)

Tema ypoka

S3b1k ectecTBO3HaHUs. PU3HKA.

Coaepxxanue ypoka

Enununel u3mepenus ¢usndeckux BenuuuH Ha Pycun. Enuaunel usmepeHus (U3NYECKUX
BEJIMYMH B HEKOTOPBIX JIPYIUX CTpaHaXx.

MexayHapoHas cucTeMa eIUHHI n3MepeHus ¢pusndeckux BennanH — CHL

OcHOBHbIE U IPOU3BOAHBIE €IMHUILIBI U3MepeHus pu3ndeckux Beanuud CU.

Jemoncmpayuu. Tloptperst Oma, Kynona, Hetorona, DiiHimTeliHa U Ap.; TaOJIUIIBI OCHOBHBIX U
npousBoanblx emuHun CH; auHamudeckne BumeodparMeHThl, HIUTIOCTPHUPYIOIINE BaKHEUIIHE
MOHATUS (U3UKA TPUMEHUTEIBHO K TeMe ypoka; ciaiin wiam BuaeopparmeHT «Crapopycckue
€IMHUILIBI U3MEPEHUSI HEKOTOPBIX (PU3UYECKUX BETUUMH.

Bua nesrenbHOCTH yUanmxcst

XapakTepucTUKa OCHOBHBIX W IPOU3BOJHBIX €IUHHI] U3MepeHus ¢uznuyeckux penuuud CU.
PackpeiTe Bkaga (U3NYECKOTO S3bIKa B €CTECTBEHHO-HAy4YHBIH $3bIK M €ro OOLIEKYJIbTYpHOE
3HaueHUE. YCTAHOBJIEHHE COOTBETCTBHSI MEXJYy CTapUHHBIMU PYCCKUMH €IMHULAMU U €IUHUI[AMU
n3MepeHus (U3NYECKUX BETMYMH HEKOTOPbIX cTpaH u CH.

Ypok (4acki)

13(1)

Tema ypoka

ECTGCTBGHHO-HaquBIe IOHATHUSA, 3aKOHBI U TCOPUH.

Conep:xkanue ypoka

EctectBenHo-Hay4yHble TOHATHS. KOHKpeTHBIE U aOCTpaKTHBIE €CTECTBEHHO-HAYYHbIE TTOHITHSL.

3akoHbl ecTecTBO3HaHMs. EcTecTBeHHO-HayuyHble Teopud. OnucarelbHble TEOPUH H
00BSACHUTENBHBIE TEOPHH.

[Iporuno3upyroiasi poJjib €CTECTBEHHO HAYYHBIX TEOPHUH.

Bua nesATeqbHOCTH yYaluXxcst

XapakTepucTUKa M KOHKPETH3alUs BAXHEWIIMX KAaTErOpUHA TEOPUM IO3HAHUS: TOHSITHUH,
3aKOHOB, TEOPHIl — HA OCHOBE MaTepHalia OCHOBHOM IIKOJIbI IO (PU3HKE, XUMUU U OUOJIOTHH.

Ypok (yachi)

14(1)

Tema ypoka

EcrecTBeHHO-Hay4Has KapTHHA MUDA.

Conep:xaHue ypoka

KapTtunsl Mupa: penuruno3nasi, ObITOBasi, Xy/10KECTBEHHAsI.

EcrectBenHo-nayuynass kaptuHa wmupa (EHKM). Oomouus EHKM u ee »sramsi:
apUCTOTEJIEBCKUIM, HBIOTOHOBCKUM, OSWHINTEHHOBCKass peBojtouus. [IpuHIunel 1no3HaHus B
€CTECTBO3HAHUU: COOTBETCTBUS, JONOJIHUTEIbHOCTH, IPUUUHHOCTH, CAMMETPHH.

Hemoncmpayuu. Tabmuupsl u BuaeodparMeHThl, WUIIOCTPUPYIOIINE BaKHEHIINE MOHSTHS,
3aKOHBI U TEOPUH €CTECTBEHHO-HAYYHBIX JUCLUIIINH 10 KypCy OCHOBHOM IIKOJIBI.

Jlabopamopusie onwvimor. 1. TlocTpoeHne paBHOCTOPOHHHX TPEYrOJBHUKOB M3 CIHUYEK Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.

Buja nesAreqbHOCTH y4Yaluxcs

XapakTepucTUKa Ha OCHOBE JEAYKIHHM OOIIEero MpeJCTaBIeHHMs O HAydHON KapTHHE MHpa,
YaCTHOI'O — O €CTECTBEHHO-HAYYHON KapTUHE MUpPA, €AMHUYHOIO — O MPEIMETHON KapTUHE MUpa.

Nzyuenne ctpykrypsl EHKM 1 B3auMocBs3M ee yacTell Ha KOHKPETHBIX IpUMEpax u3 (U3UKH,
XUMHUH 1 Onojoruu. Xapakrepuctuka spostonuu EHKM.

KoHkpeTru3zanys npuHIUIOB, OTPAXKAIOIMIUX B3aUMOCBS3b (yHIAMEHTAIBLHBIX TEOPHI HE TOIBKO
Ha €CTECTBEHHO-HAyYHOM, HO U Ha TYMaHUTapHOM yueOHOM MaTepHale.

Ypoxk (4acel)
15-16(2)



Tema ypoka

MHupBI, B KOTOPBIX MBI )KHBEM

Coaepxxanue ypoka

Knaccugukarus MmupoB (MeramMmup, MaKpoOMHUp, MUKPOMHUD, HAHOMUD).

I'panu1bl MUPOB U YCIIOBHOCTb 3TUX I'PAaHULL.

[TpuGopsl 11 W3ydeHUS MHPOB, WX SBOJIONUS OT CBEeTOBOro Mmukpockoma P.I'yka mo
CKaHHpYIOIIero TyHHenbHOTO MuKpockorna (CTM) u atomHocuioBoro Mukpockoma (ACM).

MouiekynspHo€e paclio3HaBaHUE U €r0 POJjib B IPUPOJE U KU3HU YEJIOBEKA.

Kommnrsroreps! Oynyiiero.

Jlemoncmpayuu. BuneodparMeHTsI ¥ CIIAHIBI TIO YBOJTFOIIUA MUKPOCKOTIOB.

Jlabopamopnvle onvimeoi.

2. Nnnroctpanust DpUHLUIIA COOTBETCTBUSL.

3. MonenrpoBaHue NpuHIUNA pad0Thl CKAHUPYIOIIETO MUKPOCKOTIA.

4. Jloxa3zaTenbCcTBO OEITKOBOM MPUPOJIbl (PEPMEHTOB.

Bua nesrebHOCTH yUanmxcst

Knaccudukanus okpyxarolero Mupa Ha Mera-, Makpo— U MHUKPO— MHUpBI (B TOM 4YHCIE U
HaHoOMHp). JloKa3aTenbCTBO OTHOCUTENBHOCTU ATOM KiIacCHU(pHUKAIMU. XapaKTepUCTUKA 3BOJIIOLUU
pa3auYHbIX NPUOOPOB A H3ydeHHs MHUpoB. OnucaHue MOJEKYISPHOTO paclo3HAaBaHUS U €ro
3HaYeHUs B TMPUPOJEC U IKU3HU UesjoBeka. [IporHosmpoBaHue mapaMeTpoB BO3MOXKHOCTEH
KOMIIBIOTEPOB OYIYIIIETO.

Ypok (yacki)

17(1)

Tema ypoka

[IpakTrueckas padota 2.

Conep:xkanue ypoka

HaGnronenue 3a ropsieii cBe4oii.

Bua nesareqbHOCTH yUYaluxcst

[IpoBenenne sKcrepuMeHTa C COOJIOJICHHEM TEXHUKH OE€301acHOCTH, HAOJIOJCHHE 3a HHM,
OIIEHKA PE3YJIbTATOB.

Ypok (9achi)

18(1)

Tema ypoka

[IpakTrueckas padota 3.

Tema ypoka

Habmronenue 3a mpopactanueM cemMsiH Gacomu.

Buj nesiteIbHOCTH yUanmxcst

[IpoBenenue sKcnepuMeHTa ¢ COONMIOACHHEM TEXHHKU Oe30MacHOCTH, HAONIOJCHHE 3a HHM,
OIICHKA Pe3yJbTaTOB.

Ypok (yachi)

19(1)

Tema ypoka

IIpakTuyeckas pabora 4.

Coaepxxanue ypoka

HaGnronenue 3a ©13MEHEHUEM TeMIepaTyphl JIbAa U €ro COCTOSTHUEM IPU HarpeBaHUU.

Bua nesareqbHOCTH yYanmxcst

[IpoBeneHne sKCepUMEHTa C COOMIOACHUWEM TEXHUKH O€30MacHOCTH, HaONIOJCHHE 3a HUM,
OILICHKA PE3YJbTaTOB.

Ypoxk (4acel)

20(1)

Tema ypoka

O606muienne 3Hanmi Mo Teme «EcTecTBO3HaHNE U METO/IbI TIO3HAHUS MUDPAY.



Coaepxxanue ypoka

OMIIUPUYECKUM U TEOPETUUECKUN YPOBHU HAy4dHOIO Mo3HaHus. S3bik ecrectBo3Hanus. EHKM.
EcrecTBeHHO-Hay4HbIE IIOHATHUSA, 3AKOHBI U TEOPHUHU.

Buja neATeqbHOCTH y4aluXxcs

O060011eHIEe OCHOBHBIX CBEACHUH M0 KOHKPETHON MpoOIeMaTHKeE, BIACTICHAE U XapaKTePUCTHKA
Ba)KHEUILINX MTOHATUH, 3aKOHOB U TEOPUH.

Ypok (4acki)

21(1)

KonTtponsHas pabora 1.

Conep:xanue ypoka

EcrecrBo3nanne n METOJbI €TI0 ITIO3HAHUA.

Buja nesiTeIbHOCTH y4auIMXcst

Anamn3 coOCTBEHHBIX I[OCTI/DKCHI/II\/'I B IIO3HAHUHN €CTCCTBO3HAHUA M METOAOB €I0 IIO3HAHHI.
AHanu3 pe3ylbTaToB KOHTPOJIBHOW PabOTHI M OTpEEICHUE MyTel JOCTIKEHHS >KEeITaeMOTO YPOBHS
YCHEITHOCTH.

Meramup (12 1)

Ypok (4acki)

22(1)

Tema ypoka

UYenosek u Beenennasi.

Conep:xkanue ypoka

XPOHOJIOTHsI ACTPOHOMHYECKHUX MPEICTABICHUN U OTKPBITUN: TEOLEHTpUYECKasi CUCTeMa MHUPa;
AHTPOTIOLIEHTPUYECKAsI CUCTEMa MHPA; TeIIHOIIEHTpruIecKas cucrema Mupa. ActpoHomsl XVI-XIX BB.
Y UX BKJIAJ B pa3BUTHE MpPeACTaBICHUN 0 BeeneHHOM.

Kocmonorus. Bkiian oTedecTBEHHONM HAYKA B MUPOBYIO KOCMOJIOTHIO.

Jlemoncmpayuu. Tloptpersl Apucrortensd, [Itonemes, Apucrapxa Camocckoro, H. KonepHuxka,
Hx. bpyno, I Tamunes, K. IlnonkoBCkOro W TEpBBIX IMIECTH COBETCKUX KOCMOHABTOB;
BUJICO(PPAarMEHTHI IO TEME YPOKa.

Jlabopamopusie onvimwl. 1. Onpenenenue reorpapuueckoid MIMPOTHI MO YIriy HaOMI0IEeHUs
[TonsapHoii 3BE3/15b1.

Buj nesiteIbHOCTH yUanmxcst

XapakTepucTUKka XpPOHOJIOTUU ACTPOHOMHUYECKHX MPEICTaBICHUM M OTKPHITUH Ha OCHOBE
SBOJIIOIIMM  TPEJICTaBICHUM O CHCTeMax MHpa: TEeOLUEHTPUUYECKON, aHTPOIMOIEHTPHUYECKOH,
TeJINOIICHTPUYECKOM.

AHanu3 BKJIa/1a OTEYECTBEHHBIX YICHBIX B MUPOBYIO KOCMOHABTHUKY.

ITouck IlonspHoii 3Be3nbl Ha HeOEe W OMNpENENeHHEe IO €€ MOJIOKEHHI0 COOCTBEHHOTO
MECTOHAaXO0ICHUSI.

Ypok (yachi)

23-24(2)

Tema ypoka

IIpoucxoxaeHue u ctpoeHue BeeneHHOo.

Coaepxxanue ypoka

@usnyecKkue SBICHHUS U 3aKOHBI, CBS3aHHBIE C NPOMCXOKIECHHUEM M CTpoeHHEM BceneHHOM.
Dddext Jomnepa. 3akon Xadobmna.

Teopus boibioro B3peIBa.

EnuHnnbsl n13MepeHnst KOCMUYECKUX PACCTOSTHUM.

Hebecnbie Tena. Co3Besaus. 3Be3qHble cKomuieHHs. 3Be3fpl. Ilnmanersl. KomeTsl, MeTeopuThl,
aCTEPOHUIBI.

Hemoncmpayuu. Tloptpersl A. DiinmreitHa, A. @punmana, K. domnepa, B. Ciudepa u
3. Xabb6na; Buneopparmentsl — Mojenb bonbloro B3pbiBa, pa3dMyYHbIE THIBI TaJTaKTUK
(oMIHMNTHYECKHE, CHHUpaTbHBbIE M HENpaBWIbHBIC), co3Be3auss CEBEpHOTO TMOJYIIAPHS, Pa3IUYHbIC



HeOecHBIE Tea.
Bua nestebHOCTH yUanmxcst
Onucanue wu3MeHswoouieiics BceneHHol Ha ocHoBe (u3nuyeckoil aprymeHtanuu (paboThl
A. Ditamreiina, A. ®punmana, K. lomepa, B. Cnudepa u 3. Xab6ma) u Teopun bonbioro B3psisa.
XapakTepucTuKa OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB BCeneHHOM.
Hcnosb30BaHNE OCHOBHBIX aCTPOHOMMUYECKUX €IMHULL PACCTOSIHUSL.
AHanu3 HEKOTOPBIX Ha3BaHUW CTPYKTYPHBIX 2JIEMEHTOB BCelleHHOM.

Ypok (4acki)

25(1)

Tema ypoka

Kak uenoBek n3ydaer meramup.

Coaepxxanue ypoka

[TepBbie Tenmeckombl u  oOcepBaropuu. Teneckom-pedpakTop H  TEIECKOM-PEIICKTOP.
Panmoreneckornsl U MeXIUTaHeTHBIC cTaHIMU. OpOuTanbHas acTpoHoMuueckas oocepBatopus (OAO).

Jemoncmpayuu. ®otorpaduu u Bumeodparmentst mo Teme ypoka, moprpethl K. SHckoro,
I'. I'anunes, Y. Herotona, . JIunmepcres, MKOJIbHBIA TETECKOTI.

Buna nesareqibHOCTH yUYaluxcst

OnucaHue UCTOPUN CO3AAHUS TEIECKOIIOB.

AHanu3 yCTpOWCTBa W MPUHIIMIIOB PA0OTHI TEJIECKOTIOB Pa3HOTO THMA (JTWH30BBIX, 3€PKATbHBIX,
PaZMOTENECKOIIOB), X CPAaBHEHNE HA OCHOBE aHAJIM3a.

XapakTepucTHUKa 3HAYCHUST MEKITJIAHETHBIX aBTOMATHYECKUX CTAHITUN.

Ypok (4acki)

26(1)

Tema ypoka

3aKOHBI ABMKEHUS HEOECHBIX Tel

Conep:xkanue ypoka

IlepBriii 3axkon Kemmepa. Amoreit W mepureil. XapakTepUCTHUKH dJuHrca. (OKaJTIbHOE
paccrosinue, GoKyc, OCbh, MOJIYOCh, IKCIICHTPUCHUTET.

Bropoii u Tpetuii 3akonsl Kerepa.

3aKOH BCEMUPHOTO TATOTEHUSI.

KocMmuueckue ckopocTu.

Jlemoncmpayuu. Tloptperst U. Kenepa, . Heiorona, 3. Xa06mna; BuaeopparMeHTHl IO
TeMaTuke ypoka. MoaenupoBanue Broporo 3akoHa Kemiepa.

Jlabopamopuvie onvimsi. [locTpoenue suuica.

Buj nesiTeIbHOCTH yUaumxcst

YcTaHOBIIEHHE COOTBETCTBUS MEKY BaKHEHIIMMU 3aKOHOMEPHOCTSIMU, KOTOPBIM IO JUUHSIETCS
JBUKEHHE HEOECHBIX Tell, U MPAKTHUYECKUM 3HAUYE€HHUEM ATHX 3aKOHOMEPHOCTEH IJis HCCIeIOBaHHS
KOCMHUYECKOTO MpPOCTpaHCTBa (IepBasi, BTOpas M TPEThsl KOCMHUYECKHE CKOPOCTH); OOBEIUHEHHE
KaueCTBEHHOU U KOJTMYECTBEHHOW CTOPOH STUX 3aKOHOMEPHOCTEH.

Ypoxk (4acer)

27(1)

Tema ypoka

lNanakTuku

Coaepxxanue ypoka

OOmue cBeneHus o ranakTukax. YepHsle Apipbl. Knaccupukanus rajgakTHK: 3JUIMITHYECKUE,
CIIUpaJIbHBIE, HENIPABUIIBHBIE, PAIUOTAIAKTUKU.

Hama I'anaktuka — Mneunsiii [1yre. KBa3zapsr.

Hemoncmpayuu. BuneopparMeHThI IO TEME ypoKa.

Buja nesAreqbHOCTH yYaluuxcs

Knaccugukamnus raiakTuky.

XapakTepucTuKa paJuoraJlakTUK U KBa3apoB.

Onucanue Hawmel ['anaktuku — Mueunsiii [1yTs.



Ypoxk (4acekl)

28-29(2)

Tema ypoka

3Be3anl. ConHile

Coaepxxanue ypoka

3Be3/ipl, UX poxaeHue. CHeKTpaabHbI aHau3 — OCHOBA MCCJIEI0BAHUS XMMUYECKOTO COCTaBa
3BE3.

XapakTepucThku (CBETUMOCTh, CIEKTpajbHbIH Kiacc, dS(QGeKTHBHAs TeMmIeparypa) u
Kinaccupukanusi 3Be3q (KENThle M KpacHbIE KapJiHWKH, KpacHble THUTAaHTHl, CBEPXTMTaHTHI, Oelbie
KapJIMKH, HEUTPOHHBIE 3BE3/1bI).

[Ipoucxoxnaenue Connina u ero crpoenue. Ctpykrypa conHeuHod atMmocdepbl. CosiHEUHBIH
BETED.

Jlemoncmpayuu.  MonenupoBanue  moBepxHoctd  CosiHma ~ (KOHBEKTHMBHOM  30HBI).
BuneogparmenTs! o TeMe ypoka.

Bua nesrenbHOCTH yUanmxcst

XapakTepucTHKa 3B€3]] HA OCHOBE X CIIEKTPAJIbHOIO aHaIM3a.

YcTaHOBIIEHHE COOTBETCTBUS MEXIY BaXKHEUIIMMU XapaKTEPUCTUKAMU 3BE€3]] U UX OCHOBHBIMHU
tunamu. Onpenenenrne HeOECHBIX TEJ U 3BE3AHBIX CKOIUJICHUM Ha KapTe U Hebe.

Xapaxtepuctuka CojHIla, €ro CTPOSHUS U CTPYKTYPBI COJTHEUHOM aTMOChephI.

Ypok (yacki)

30(2)

Tema ypoka

[IpakTrueckas padota 5

Conep:xkanue ypoka

N3yuenne 3Be31HOTO HeOa C TOMOIIBIO TIOJIBIYKHON KapThI.

Bua nesareqbHOCTH yUYaluxcst

Haxosxnenue 3Be3/1 1 CO3BE3UI C TTOMOIIBIO TTOIBMYKHOM KapThl 3BE€3IHOTO HeOa.

Ypok (9achi)

31-32(2)

Tema ypoka

ConHeyHasi CUCTEMa U €€ IJIaHETHI.

Conep:xkanue ypoka

Crpoenune CoJIHEUHON CHUCTEMBI.

[Inanetsl CoIHEUHOM CHUCTEMBI.

Jpyrue cTpykTypHbie 31eMeHTbl COJIHEYHOW CHCTEMBI: CIYTHUKU IUIAHET, aCTEPOUIbI, KOMETHI,
METEOPUTHI.

Jemoncmpayuu. BuneopparmeHTsl U potorpaduu no Teme ypoka.

Buj nesiteIbHOCTH yUaumxcst

XapakTepucTHKa IUIAHETHBIX CUCTEM M UX MPOUCXOKICHUSL.

Onucanue crpoeHus: CoTHEYHON CUCTEMBI — IIAHET U JPYTUX CTPYKTYPHBIX SJIEMEHTOB.

YcTaHoBlIeHHE B3aMMOCBSI3M MEXAy OJTUMOJOTHMEH Ha3BaHuWN HeOecHbIXx Ten ColHEYHOH
CUCTEMBI U IX OCOOCHHOCTSIMHU.

Ypoxk (4acer)

33(1)

Tema ypoka

Ypok-nuckyccus «Bo3moxHa nu )ku3Hb Ha Mapce»

Coaepxxanue ypoka

[Inanera Mapc: MarHuTHOE MOJie, MapCHAHCKUN TPYHT, aTMocdepa IJIaHEeThl, €e Iuamerp,
BpallieHlue BOKpYyr cBoed ocu u Bokpyr Connna. TeppadopmupoBanue. MccienoBanue IiaHeTsl ¢
MIOMOIIIbIO COBPEMEHHBIX TOCTHKEHUN HAYKU U TEXHUKHU (aMEPHKaHCKOI'0 Mapcoxoa «Y JUBIICHUE» U
poccuiickoro HENUTPOHHOIO aHaJM3aTopa BO/JIBI).



APryMEeHTHI «3a» U «IIPOTHUB» BO3MOKHOCTH KU3HU Ha Mapce.

Bua nestebHOCTH yUanmxcst

VYcTaHOBlIEHHE  NPUYUMHHO-CJIEICTBEHHBIX  CBA3€HM, BBICTPAaWBAHWE  JIOTMYECKOH  LEIH
pacCyKJICHUI U 10Ka3aTEIIbCTB.

CO6op nmokazatenbHOW 0a3bl BBIIBUHYTOW THIIOTE3bl, WLIIOCTPHPOBAHHUE €€ COOTBETCTBYIOIIEH
IIpE3CHTALUEH.

O060s10uku 3emuin: siutocdepa, ruapocdepa, atmocdepa (13 u)

Ypok (4acki)

34-35(2)

Tema ypoka

Crpoenue 3emmu. Jlutocdepa

Coaepxxanue ypoka

BuyTpenHnee cTpoenue 3eMiM U €€ XUMHUYECKUI COCTaB.

Crpoenue u cocraB ntutocdepbl. MuHepalibl U TOpHbIE TOPOibl. Pynbl.

JIutocepusie muThl. 3emierpsiceHus. lllkama Puxrepa. MHTEHCHMBHOCTH 3eMIETpSCEHUI.
Hynamu.

Jemoncmpayuu. O6pa3iupl pya, MUHEPAJIOB U TOPHBIX MOPOJ, (u3nyecKas KapTa MOYIIapHii,
BUJICO(pparMeHTHI IO TEME YPOKa.

Jlabopamopnwie onvimei. 1. VI3ydaenne coctaBa rpaHuTa.

Bua nesitelbHOCTH yUanmxcst

XapakTepuCTUKa BHYTPEHHETO CTPOCHUS 3EMJIM U XMMUYECKOTO COCTaBa €€ 4acTeu.

Onucanue CTpPOEHHUS M COCTaBa JINTOC(EPbI, YCTAHOBJICHHWE MPUUYMHHO-CIIECTBEHHBIX CBS3EH
MEK/ly HapyILIEHHEM €€ CTPYKTYPbI U IPUPOJIHBIMU KaTaKJIN3MaMU.

Brruncnenue 6anioB 3emieTpsiceHus 1o 1mkaie Puxrepa.

Ypok (4achi)

36(1)

Tema ypoka

[IpakTnueckas paboTa 6

Conep:xkanue ypoka

W3ydeHne KOUIEeKIMH TOPHBIX TOPO/I.

Buj nesiteIbHOCTH yUanmxcst

Boinonnenue skcrnepuMeHTa ¢ COOMIOACHHEM TEXHUKU OEe30MacHOCTH, HAOINIOJIEHUE 3a HUM,
OIICHKA €r0 Pe3yJbTaTOB.

Ypok (yachi)

37(1)

Tema ypoka

I'uapocdepa. Oxeansl U MOpst

Conep:xaHue ypoka

CocraB rugpocdepsl. MupoBoit okean. Mopsi. Herunuunsie mopsi: CapraccoBo, Kacnuiickoe u
Apansckoe.

Tema MOps B IPOU3BEACHUAX MUPOBOU Xy[OKECTBEHHOMN KYJIBTYPBI.

Hemoncmpayuu. ®dusznyeckas KapTa NONyIIApuid, atiackl, cnaiasl U BuaeopparmeHTsl 1O
MaTrepuaiy ypoka; penpoaykunu kapTul: M. AiiBasoBckoro «JleBsaTelii Bam», U. JleButana «beper
Cpemuzemuoro mopsi», W. lllumkuna «Ha Gepery mops», JI. JlaropHo «Mope», A. PoutoBa «Ha
roixyooM mpocrope»; ¢pparMeHThl MY3bIKaIbHBIX NpousBeaeHuil: H. Pumckoro-KopcakoBa «Canko»,
K. debroccu «Mope», M. PaBens «Jlogka B okeane», [I. YaiikoBckoro «Jlebemunoe o03epo»,
M. Mycoprckoro «CHerypouka.

Buja nessTeqIbHOCTH y4YaluXxcs

XapakTepucTHKa cocTaBa r'MIpocdepsl U KpYroBOPOTa BOJIBI.

Knaccugukarus Mops o pa3jiMyHbIM IPU3HAKAM.

[Torick MOpCKOM TEMaTHKH B BBINAIOIIMXCA MPOU3BEICHUAX H300pa3UTEILHOTO MCKYCCTBA,



MY3bIKH U JIATEPATYPBHI.

Ypoxk (4acekl)

38(1)

Tema ypoka

Boapl okeaHoB 1 Mopei

Conep:xanue ypoka

XHWMHUYECKUH COCTaB MOPCKOM M OKEaHM4ECKOU BOAbl. [Ipomuiuie.

Jlen B okeane. I'pennannus.

AHTapKTHIA.

JBmxenue Bog MupoBoro okeasa.

[IpriiuBBI ¥ OTIIMBBHI.

Mopckue Teuenus. Tunsl kumara.

Jemoncmpayuu. KapTel MOpCKUX TeueHuM, ¢u3nyeckas KapTa MHUpa, BHICOPparMeHTHl U
CJIAMIBI IO TEME ypOKa.

Jlabopamopnwvie pabomul. 2.MoenupoBaHue BbICOKOH MNIOTHOCTH BOJbI MepTBOro MODSI.

Bua nesrebHOCTH yUanmxcst

XapakTepucTUKa COCTaBa M CBOMCTB OKEAHMUYECKOW M MOPCKOM BOJbl. OmnpenesneHne BIUSHUS
COJIep’KaHUs MpUMece U KOJIMYECTBEHHOM XapaKTEPUCTHKU COJIEHOCTU BOJBI (MPOMMILIE) HA IBET U
CBOWCTBA MOPCKOM BOJBI.

OneHka MUPOBBIX 3aI1aCOB U reorpapuuecKoro NojJ0KeHUs IPECHON BOIBI.

YcTaHoBIIeHHE 3aBUCUMOCTH MEXIY MOPCKUMHU TEUEHUSIMH U TUTIOM KJIMMAaTa.

AHanu3 NpuyYuH NPUIUBOB U OTIUBOB.

Ypok (4achi)

39(1)

Tema ypoka

Boapl cymum

Conep:xkanue ypoka

Bonp! cymm u ux kinaccudukaus.

Pomnuku. I'efizepbl. MuHepalibHbIE BOJIBI M UX KJIACCH(UKALIHSL.

[Ipo6nema npecHoit Boabl. O3epo batikai.

KapcToBbie siBneHus 1 00pa3oBaHue CTaJaKTUTOB U CTATaTMUTOB.

AHOMaJIbHBIE CBOWCTBA BOJBI M UX 3HAYCHHE B IIPUPOJIE.

Jlemoncmpayuu. dusnyeckas kapra mupa u Poccuiickoit ®Denepannu; BUAcO(PparMeHTH H
craiapl Mo teMe ypoka. IlpeBpaieHus HEpacTBOPUMBIX KapOOHATOB KalbllMs U MarHusi (CpemHux
COJICH) B pacTBOPUMBIC THAPOKApOOHATHI (KUCIBIC COJM) W OOpaTHO — MpUYUHA OOpa30BaHUS
CTaJIAKTUTOB U CTaJIaTMUTOB.

Jlabopamopusie onvimei. 3.Paciimpenne BoAbI IPU HAIPEBaHUU.

Buj nesiteIbHOCTH yUYanmxcsi

XapakTepucTUKa HA3eMHBIX U MOJ3EMHBIX BOJ| CYIIU U ONpeAeTICHHE OTHOCHUTEILHOCTH TaKOTO
JIeNIeHUs1 Ha IPUMEPE POJAHUKOB, TeH3EpOB U MHUHEPAIbHBIX HCTOUYHUKOB.

Knaccudukarus MuHepanbHbIX UCTOYHUKOB M OIIEHKA X 3HAYCHHUSI.

Onucanne KapcTOB M HMX XHMHUYECKHX AaHTOHHMOB, H3Yy4d€HHE TMPOIECCOB 00pa3oBaHUs
CTaJIaKTUTOB U CTaJIaTMUTOB.

VYcTaHOBIIEHHE 3aBUCHMOCTHM MEXIY aHOMAaJIbHBIMU CBOMCTBAMHM BOJIbI M CYIIECTBOBAHHEM
KU3HU Ha 3emMIie, a Takke GOpMUPOBAHUEM KIMMara Ha TUTaHeTe.

Ypoxk (4acer)

40(1)

Tema ypoka

[IpakTuyeckas pabora 7

Coaepxxanue ypoka

N3ydeHne xKeCTKOM BOJbI U YCTPAHEHUE €€ )KECTKOCTH.
Bua nesTeIbHOCTH yYalMXcst



[IpoBeneHne 3KCIEpHUMEHTa C COONIOACHUWEM TEXHUKH O€30MacHOCTH, HAONIOJCHHE 33 HUM,
OILICHKA PE3YJbTaTOB.

Ypok (4acekl)

41(1)

Tema ypoka

Atmocepa. Tloroaa

Coaepxxanue ypoka

Atmocdepa u ee cocTas.

BeprukansHoe ctpoeHue atmocdepsl: Tpomocdepa, crparocdepa, mezocdepa, Tepmocdepa,
ak3ocepa.

Cocras Bo3ayxa. O30HOBBIE JbIPBI U TAPHUKOBBIN 3 (PEKT.

[Torona m knmuMmar.

Jlemoncmpayuu. BuneodparMeHTHI U CJIaliIbI IO TEME YpOKa.

MonenrpoBaHue NapHUKOBOTO 3PdexTa.

Bua nesrebHOCTH yUanmxcst

XapakTepucTuka cocTaBa arMmocepbl U €€ 4YacTel, ONpeleseHHe WX 3HAYeHHs] B KU3HU
IJTAHETHI.

AHanu3 MpPUYMH O30HOBBIX JABIP M MAapHUKOBOTO 3(p(deKTa M MPOrHO3HpPOBAHHE MOCIEACTBUN
JTAHHBIX SIBJICHUH.

YcraHOBIIEHNE MEXKTIPEAMETHBIX CBS3EH HA TPUMEPE MOHATUN «IIOTOa» U «KIIUMAT».

Ypok (4acki)

42(1)

Tema ypoka

AtMocdepHoe naBnenue. Berep

Conep:xkanue ypoka

Atmocdeproe naBienue. Kecconnas u BbIcOTHAas 0oje3HU. L[MKIOHBI W AHTUIUKIIOHBI.
ATtMocdepHbie HPOHTHI.

Berpa u ux Buabpl: mKBaja, cMepd, aHTUIIaccat, maccar, opus, ¢pEH, 60opa, CHPOKKO, MYCCOHBI,
TallyHbI, yparanbl, CMEpUH, TOPHAIO.

[lxana bBodopra.

Jemoncmpayuu. BupeodparMeHTbl U crlailipl o TeMe ypoka; HpHOOpHI UIsl HU3MEpEHUS
arMocgepHoro aaBieHus (6apoMeTpsl).

Buj nesiteIbHOCTH yUanmxcst

XapakTepucTuka aTtMOCHEpHOro JaBJICHUS, UUKIOHOB U AaHTUIUMKIOHOB, AaTMOC(HEpHBIX
(hpoHTOB.

Onucanue cnoco0oB U3MEPEeHHsI aTMOCPEPHOTO AaBICHUS.

Knaccudukanus BeTpa M OIEHKAa OMNACHOCTU U TOCJIEICTBUN CHIBHBIX BETPOB: Tal(yHOB,
yparaHoB, cMepuei, TOpHa10, OOPBL.

AHanu3 cuiibl BETpa B COOTBETCTBHH co mikanoit bodopra.

Ypok (4acer)

43(1)

Tema ypoka

Bnaxnocts Bo3ayxa

Coaepxxanue ypoka

Bnaxnocts Bo3ayxa. Ilcuxpomerp u rurpomerp. Touka pocsl.

Oobnaka, ux opMsl 1 pa3mepsl. TymaH.

Ocaziku 1 UX THIIBL.

Panyra.

Hemoncmpayuu. BuneopparMeHTsl M claiasl MO TeMe YpOKa; PENpOAYKIMH IPOU3BEICHUN
M300pa3uTeNIbHOIO UCKYCCTBA 110 TEME YpOKa; MPUOOPHI sl U3MEPEHHUSI BIAXKHOCTH BO3/1yXa.

Bua nesrebHOCTH yYanmxcst

XapakTepucTUKa BIa)KHOCTH BO3AyXa U €€ HOPMATHBBI.



Onucanne U3MEPEHUs BIAKHOCTH aTMOC(EPhI C IIOMOIIBIO TUTPOMETPOB U TICUXPOMETPOB.
OreHKa BAUSHUA BJIAXKHOCTH Ha KJIMMAT U CAMOYYBCTBHE JIIOICH.

O06001IeHNe TTOTYYEHHBIX B OCHOBHOM IITKOJIE CBEICHHI 00 00Iakax M ocajKax.

[Touck mpousBeneHni N300pa3UTEIHHOTO UCKYCCTBA, MY3BIKH H JIUTEPATYPHI I10 TEME YPOKa.

Ypoxk (4acekl)

44(1)

Tema ypoka

[IpaxTnueckas padora 8

Coaepikanue ypoka

N3ydeHne mapamMeTpoB COCTOSIHHS BO3/IyXa B KaOMHETE.

Buja nesiTeIbHOCTH yUAIMXCS

BrinonHenue skcriepuMeHTa ¢ COOJIOJIEHHEM TEXHHKH O€30IMacHOCTH, HAOJIO/IEHHUE 3a HUM,
OIICHKA PE3YJIbTATOB.

Ypok (4acei)

45(1)

Tema ypoka

O6061menne Marepuaia no teme «Meramup. O600UKH 3eMITH».

Conep:xkanue ypoka

[Ipoucxoxaenne u crtpoeHue BceneHHON. YCTpOHCTBO M NPUHLMIBI PaOOTHI TEJIECKONOB
pa3Horo THMA.

3axkoHbl nBWXeHWA HeOecHbIX Teil. | amaktuku. 3Be3nel. Cosure. CosHeuHass CHUCTEMA U €€
mnaneTsl. JIutocdepa. I'mapochepa. ATmocdepa.

Bua nesATeqbHOCTH yYaluXxcst

O0600111eH1e OCHOBHBIX CBEJICHHI 110 KOHKPETHON MpoOIeMaTHKe, BbIIEJICHIE U XapaKTepUCTHUKA
Ba)KHEUIIIUX MTOHATHH, 3aKOHOB U TEOPHH.

Ypok (4achi)

46(1)

Tema ypoka

KonTtponsHas padota 2

Conep:xkanue ypoka

Meramup. O6on0uku 3emiu: autocdepa, ruapocdepa, armocdepa.

Buj nesiteIbHOCTH yUanmxcst

OneHka COOCTBEHHBIX IOCTHMIKEHHM B H3Y4EHHUHM T€OJIOTUYECKHUX 000JI04eK 3emiid. AHaiu3
pE3yAbTATOB KOHTPOJBHOW pabOThl M TMOCTPOEHHE MyTEH JOCTIKEHHUS HKEJIaeMOro YpPOBHS
YCIEUTHOCTH.

Maxkpomup. buocgepa (21 )

Ypok (yachi)

47(1)

Tema ypoka

Ku3Hb, MpU3HAKU )KMBOTO U UX OTHOCUTEIIBHOCTh

Coaepxxanue ypoka

OcCHOBHBIE CBOWCTBa KMBOI'O OpPraHu3Ma: €JMHCTBO XMMHYECKOTO COCTaBa, OOMEH BEILECTB,
CaMOBOCITPOU3BEACHHUE, HACIEIACTBEHHOCTh, HW3MEHYMBOCTb, Pa3BUTHE U POCT, pa3Ipa)kUMOCTh,
JUCKPETHOCTh M LEIOCTHOCTh, DHEPrO3aBUCUMOCTb. JKHMBBIE CHCTEMBI KaK CaMOYIpaBISIOLIUECS,
CaMOpPETYJINPYIOLINECS, CaMOOPraHU3YIOIIMeECs CHUCTEMBbl. TpH Hauyasa TepMOAMHAMUKH. [loHsTHe
SHTPOIIUU.

Hemoncmpayuu. BuneodparMeHThI U claiipl 10 MaTepualy ypoka. JleMoHCTpalus MpoLeccos,
3HAaKOMBIX CTapIIEKIACCHUKAaM M3 KypcOB (PM3MKM M XMMHHM OCHOBHOM IIKOJIBI, MPOTEKAIOIIUX C
M3MEHEHHEM SHTPONMHU: PAcTBOPEHHE B BOJE XJIOPOBOAOPOAA (AMCCOLMALUS COJSHOM KHCIIOTHI),
pacTBOpEHUE KPUCTAJUIOB IIEpMaHraHara Kajus WM METHOTO Kylnopoca B BOJIE, MCIApEHUE BOJPI,



middy3us maxydux BemiecTB (OJIEKOJIOHA) C TOPSIIEH JaMIIOYKH HAKaJMBaHHS, MCIAPEHUE Karuld
cnupTa ¢ (QUIBTPOBAIBLHONW Oymaru uiaM candeTKkd. AHAJOTUYHBIC SBICHHS B MHUPE KHUBOTHBIX U
pacteHud (THUEHHE, OpOXKCHME, MPOIECChl TUCCUMIUISIMM) JIEMOHCTPUPYIOTCS C  TOMOIIBIO
BUJICO(hParMEHTOB U CIIAl/IOB.

Buj gesiTeIbHOCTH yYalmxcs

XapakTeprucTHKa MPU3HAKOB KHBOTO U JOKA3aTEIbCTBO UX OTHOCHTEIBHOCTH HA MPUMEpAx M3
HE JKMBOH TPHUPOABI, OOOOLICHHE COBOKYITHOCTH TaKHX NPU3HAKOB NPU OIPEACICHUU HKUBOTO.
OObscHEHUE TPeX Hayall TEPMOINHAMUKH.

Ypok (4acki)

48(1)

Tema ypoka

[TpoucxoxaeHue XKU3HU Ha 3emiie

Coaepxxanue ypoka

OcCHOBHBIE THUIOTE3bl TMPOUCXOXKJCHUS JKM3HU Ha 3emJje: KpeallMoHW3M, THIoTe3a
CaMOTIPOM3BOJIBHOTO  3apOXICHUS KU3HM W3 HEXKHMBOTO, KOHIEMIUs OWoreHesa, THUIIOTE3a
TaHCTIEPMUH.

I'uroTe3a MPOMCXOXKACHUS JKU3HU IMyTeM OHOXMMHUYECKO# sBostoruu (runmore3a OmapuHa —
XonneitHa).

Jluckyccusi 0 BO3MOKHOCTH CYIIECTBOBAHHS BHE3EMHBIX ITUBHIA3AIUH.

Jlemoncmpayuu. BuneodparmMeHTsI U CIIaliIbl IO MaTepuay ypoka; moptpersl A. M. Omapuna u
Jlx. b. XongeiiHa; penpoAyKuuu KapTHUH BEJIUKHUX XYJOKHUKOB Ha TeMy O00’KECTBEHHOTO
MIPOUCXOKACHUS KU3HH.

Bua nesareqibHOCTH yYaluxcst

XapakTepucTUKa OCHOBHBIX THIIOTE3 MPOUCXOXKICHUS KU3HHU HA 3eMIIe.

OmnpeneneHne OCHOBHBIX IOJIOKEHUM IMPOUCXOXKIACHUS JKU3HM Ha 3eMJieé  COIJacHO
KoanepBatHoil Teopurt Onapuna — XoJaenHa.

YcTaHOBIIEHHE  MPUYUHHO-CIIEJCTBEHHBIX  CBA3€H, BBICTpAaMBAaHHWE  JIOTHYECKOW  LIENH
pacCcyXJI€HUI U JOKA3aTEIbCTB.

B3anmopeiicTBre B rpyIne B IpoLecce N0JIEMHUYECKOTO BBICTYIICHHUS.

Ypok (9achi)

49(1)

Tema ypoka

XHUMHUYECKUI COCTAB KIETKU

Conep:xkanue ypoka

XUMHUYECKasi OpraHu3allyst KJICTKA Ha aTOMHOM (3JIEMEHTHOM) YPOBHE.

MakposnemMeHTbl. MUKPO37IEMEHTHI.

MoekyaspHbIi YPOBCHb XUMHUECKON OpraHu3aiiy KJIeTKH (MOJICKYISPHBINA COCTAaB KIETKH).

Heoprannueckue coenunenus kietku. Boga u ee posibs. MuHepanbHble COJU.

Opranndeckue BEIIECTBA KIETKU.

Jemoncmpayuu. BuneopparMeHThl U claiiibl 0 TEME YpoKa.

Jlabopamopnvie onvimui. 1. CpoiictBa OenkoB. CBoiicTBa rmoko3bl. CBoicTBa caxapo3sbl.
CaolicTBa KpaxMasa.

Bua nesrebHOCTH yYanmxcst

Jloka3aTenbCcTBO TOrO, YTO HA aTOMHOM (3JIEMEHTHOM) YpPOBHE OTCYTCTBYIOT PasiMuUs MEXIY
XMMHAYECKON OpraHu3aluei KUBOW M HEKMBOW NPHUPOIBI, PA3IMUMs HAYMHAIOTCS Ha MOJIEKYJISIPHOM
YPOBHE, KOTOPBII U SIBJISIETCS IEPBBIM YPOBHEM OpPraHU3ALUH KUBOU MPUPOIBI.

XapakTepucTuKa Makpo— U MUKPOIJIEMEHTOB B XMMHUECKON OPTaHU3alMH KU3HU.

Omnpenenenue poiau OENKOB, >KMPOB, YIIIEBOJOB M HYKJIEMHOBBIX KUCJIOT B >KM3HU KIIETKH.
BrinonHeHue 3KcrepuMeHTaATbHOTO UASHTU(PHUIIMPOBAHUS OENIKOB U YTIIEBOJIOB.

Ypoxk (4acel)
50(1)
Tema ypoka



[IpakTuyeckas padora 9

Coaepxxanue ypoka

Pacrnio3naBaHue opraHMueCKUX COCAMHEHUI.

Buna nesiTeIbHOCTH yYaUIMXCs

[TpoBeneHne 3KCHEPUMEHTa C COOJIOAEHHEM TEXHUKU O€30IaCHOCTH, HAONIOAEHHE 3a HHM,
OLIEHKA €r0 Pe3yIbTaTOB.

Ypoxk (4achbr)

51(1)

Tema ypoka

YpoBHM OpraHu3aluu KU3HU

Coaepxxanue ypoka

KrneTouHslil ypoBeHb Opranu3anum KU3HU Ha 3eMIIe.

TkaneBwlii ypoBeHb. THIBI TKaHEH >KUBOTHBIX (DMHUTENHATbHAS, COCAMHUTEIbHAS, MBIIICYHAs,
HEepBHas) U pacTeHuil (oOpa3oBareabHasi, IOKPOBHAsL, OCHOBHAS U MPOBOJISAINAS).

Opranneiii  ypoBeHb. OpraHu3MeHHbIi  ypoBeHb. [lomynsiMOHHO-BUJIOBOM  YpPOBEHb.
buoreonenoTnueckuii ypoBeHb. broneHos.

buocdepublit ypoBeHb.

Jemoncmpayuu. BuneodparMeHTsl U claiiibl M0 TeMe ypoKa, IUIaKaThl U MYJSDKH OpPraHOB U
CUCTEM OPraHOB PAaCTEHUH, YEJIOBEKA U JKUBOTHBIX.

Buja nessTeqbHOCTH yYaluXxcst

XapakTepucTUKa YPOBHEW OpraHM3alMHM XKU3HU HAa 3€MJI€ HAa OCHOBE BAXHEUIIMX MOHSATHUN
Kypca OCHOBHOM IIKOJIBI (TKaHb, OPTaH, CUCTEMAa OPraHOB, MOMYJSALHUS, BUL).

AHanu3 CyIIEeCTBEHHBIX PU3HAKOB KaXK/10I'0 YPOBHS.

Ypok (4achi)

52(1)

Tema ypoka

[TpokaproThl U 3yKapUOTHI

Conep:xkanue ypoka

[TpokapuoThl ¥ SyKapuoThl. baktepuu W ux kinaccupukanus: 1o ¢opme (OAMIIBI, KOKKH,
CIUPHUJUIBI, BUOPHOHBI), MO THUITY MUTaHUSA (CampOQHThI, Mapa3uThl), O OTHOIICHUIO K KUCIOPOJY
(aspo6sb1, aHaspoOBl). OCOOCHHOCTH CTPOECHHUS OAKTEPUl M UX KU3HEACATEILHOCTH. Posib OakTepun B
MIPHUPOJIE M KU3HU uesioBeka. [{nanoOakrepuu (CHHE3eIeHbIe BOJOPOCIN) M OCOOCHHOCTH UX CTPOCHHUS
1 )KU3HECATEIBbHOCTH. POJIb IIMaHOOAKTEPHH B IPUPO/IE.

CTpoeHue KIETKH 3yKapHOT.

Jemoncmpayuu. BuneopparMeHThI ¥ CIalIbl TI0 TEME YPOKa; TaOJIHIIbI.

Bujn nesiteIbHOCTH yYaMXcst

XapakTepucTHKa JBYX HAJAIAPCTB JKUBBIX OPraHU3MOB (IMPOKAPHOT M JYKApHOT) HA OCHOBE
0CcoOeHHOCTEH cTpoeHus ux KieTok. OmpeseneHue poilu OakTepuil B MPHUPOJE U JKU3HHU YeJOBEKa B
3aBHCUMOCTH OT CTPOCHHS M KH3HEIEATCIbHOCTH.

Omnpenenenve ponM IMAHOOAKTEpUUM B MPUPOAE HA OCHOBE OCOOCHHOCTEH CTpOeHUs u
KU3ZHEJEATEIILHOCTH.

CpaBHeHUE POKAPHOT U DYKAPUOT.

Ypoxk (4acer)

53(1)

Tema ypoka

IIpaktuyeckas padora 10

Coaepxanue ypoka

N3ydenue pacTUTEIBHON U )KUBOTHOU KIIETKH.

Buja neATeqIbHOCTH y4Yaluxcs

BrinonHeHnue skcnepuMeHTa ¢ coOMIOIeHMeM TEXHUKH Oe30MacHOCTH, HAOIOJCHHE 3a HUM,
OLICHKA Pe3yJIbTaTOB DKCIIEPUMEHTA.



Ypoxk (4acekl)

54(1)

Tema ypoka

[Ipaktuyeckas pabdora 11

Coaepxxanue ypoka

N3ydyeHrne MUKPOCKOTIMYECKOTO CTPOSHUS )KUBOTHBIX TKAHEH.

Buja nesiTeIbHOCTH yUAIIMXCS

Brinonnenue skcriepuMeHTa ¢ COOJIOJICHUEM TEXHHKW O€30IMacHOCTH, HAOJIOIEHHUE 3a HUM,
OIICHKA PE3YJbTATOB IKCIICPUMEHTA.

Ypok (4acki)

55(1)

Tema ypoka

Kiterounas teopus. [Ipocreitmue.

Bupycsl

Coaepxxanue ypoka

Knerounas Teopus u €€ MojgoKeHus.

[Ipocreiimue: KryrukoBble, peCHUYHbIE, aMeOOUHbIE. 3HAUEHHE MPOCTEHIINX B IMPHUPOJAE U
KU3HU YeJIOBEKa.

Bupycel. Ctpoenue 1 0coOO€HHOCTH KUZHEAESITEIbHOCTH BUPYCOB.

Bupychbie 3a601eBanus yenoseka. BUY u CITU/I.

['pu6s1. Posib rpuboB B pUpoA€ U B XO3SIICTBE YeIOBEKA.

Jemoncmpayuu. BuneopparmMeHTsl U ciaiiibl Mo TeMe ypoka, Tabnuibl, noprpetsl T. I1IBanHa,
J1. 1. BanoBckoro u O. JlxeHHepa.

Bua nesiteIbHOCTH yUanmxcst

XapakTepuCTUKa OCHOBHBIX MOJIOKEHUN KIETOUHOW TEOPHUH.

Onucanne(Ha OCHOBE 3HAHWU MO OWOJIOTMU W3 OCHOBHOM IIIKOJIBI) MPOCTEHIINX M BHUPYCOB, a
TaKKe onpezeNieHue UX 3HaYeHUs B IPUPO/JIE U KU3HU YeJIOBEeKa.

Ompenenenre BUPYCHBIX © TPUOKOBBIX 3a00JI€BaHMA  YEJIOBEKa, COOJOJIEHUE Mep
poUITAKTUKH.

Ypok (9achi)

56(1)

Tema ypoka

[IpakTrueckas padora 12

Conep:xkanue ypoka

N3ydenue npoctenmx

Buj nesiTeIbHOCTH yUYanmxcst

[IpoBenenue sKcnepuMEHTa ¢ COOMIOACHHEM TEXHHKU Oe30MacHOCTH, HAONIOJCHHE 3a HHM,
OIICHKA Pe3yJIbTAaTOB U UX HHTEPIPETUPOBAHHUE.

Ypok (yachi)

57(2)

Tema ypoka

OKOJIOTHYECKUE CHCTEMBI

Coaepxxanue ypoka

ITonstue »skocucTteMbl. buortomn. buoneno3. buoreconenos. Otimuns OWOreomeHo3a OT
9KOCHUCTEMBI.

HectabunbHble U cTaOUIIBHBIE SKOCHUCTEMBI.

TUmomoruss KHMBBIX OPraHU3MOB DKOCHCTEMBI: IPOIYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI
(carrpouTsl).

ABToTpodsl. ['eTepoTpodsr.

[TonsiTre 0 MUIIEBBIX (TPOPHUUECKUX) IETIIX OHOTeOIIeHO3a.

buonornueckuii KpyroBopoT BeLIECTBA B IPUPOJIE.

Jlemoncmpayuu. BuaeodparMeHThl U CIaiIbl IO TEME YpOKa, PENPOIYKIIMA KapTHH U3BECTHBIX



XYIO’KHUKOB, TOCBSLICHHbIE pA3JU4YHBIM IPUPOAHBIM SKOcUcTeMaM, nopTpersl A. TeHcnu u
B. Cykauesa.

Bua nestebHOCTH yUanmxcst

Omnucanue dK0NOTMYECKON CUCTEMBI.

Knaccugukanus KUBBIX CYIIECTB 3KOCHCTEMBI IO DPOJIM B MHUIIEBON Henu (MPOIyHEHTHI,
KOHCYMEHTBI U PEIIyLICHTHI) U TUITY MUTaHUs (aBTOTPO(BI U reTepoTpodbI).

AHanu3 ypoBHS CTaOMIBHOCTH OMOT€OIIEHO3a.

Ypok (4acki)

58(1)

Tema ypoka

[MumeBbie nenu. DKoIorus. DKOJIOTHYeCKrue (aKTOPHI.

Coaepxxanue ypoka

[Mumesas nens. J[Ba OCHOBHBIX THUIA TPO(UYECKUX LieNel — MacTOMIIHBIE (LIeNU BbleaHus) U
netpuTHbIe (IeTu pa3niokenus). [TuieBas cerTsb.

DKoJIorn4YecKue mupamMuabl (UMCIEHHOCTH, OMoMaccsl, s3Heprun). [Ipasuiio 10 %.

[TonsiTue 06 3xonoruu. OCHOBHBIE MTPOOIIEMBI 3KOJIOTHH.

DKojoruyeckue QpakTopsl: abMOTUYECKUE, ONOTUYECKUE, AHTPOTIOT€HHBIE.

Jemoncmpayuu. BuaeodparMeHTsl U ciaiiipl o TeMe ypoka, noprpet 3. ['ekkens, miakaThl Mo
TeMe ypoKa.

Bua nesitelbHOCTH yUanmxcst

XapakTepucTHKa IKOJIOTHH KaK HAyKH.

Onucanne MUIIEBBIX IENIEN U MUIIEBLIX CETEMN.

I'pacdmyeckoe n3o0pakeHne IKOJIOTUYECKUX MTUPAMUI.

Knaccudukarus sxonornaeckux GpaxTopos.

Ypok (4achi)

59(1)

Tema ypoka

[TpakTnueckas padota 13

Conep:xkanue ypoka

N3ydyeHue B3aMMOCBSI3€il B UCKYCCTBEHHON 3KOCHUCTEME — aKBapHUyMe€ M COCTaBIICHUE Lierei
MUTaHUS.

Buj nesiteIbHOCTH yUanmxcst

Brinonnenue skcrnepumMeHTa ¢ coOMIOACHUEM TEXHUKH 0€30MacHOCTH, HAOMIOJeHHE 32 HUM U
OIICHKA Pe3yJbTaTOB KCIIEPUMEHTA.

Ypok (yachi)

60(1)

Tema ypoka

buocdepa

Conep:xaHue ypoka

buocdepa u ee rpaHuUIIBL

Konnenmus sBomtonuu 6uocdepst B. Y. Bepuanckoro. Hoocdepa. Texnocdepa.

OcHoBHBIE TOIXOABl B Yy4eHHMH O Ouocdepe: dSHEPreTUUECKH, OMOTCOXMMHYECKHUIA,
MH(OPMAIIMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(HEpHBIH.

DKoJorudyeckue mpoOIemMbl YeIOBEUECTBA.

Hemoncmpayuu. BuneopparmMeHTsl W claiipl MO TEeME ypOKa, IUIAKaThl, MOPTPET
B. U. Bepnanckoro. JleMoHCTpalus mpoiecca OTOCHHTE3A.

Buja nesiTeqIbHOCTH yYaluXxcst

XapakTepuctuka 6nocdepsl U ee TpaHull. BriieneHrne orpaHNUMBAOIMUX (aKTOPOB BEpPXHEH U
HWKHEH rpaHuil, 6uochepsl.

OnucaHyne OCHOBHBIX MOJXOJ0B B yueHUH 0 Onocdepe.

AHanu3 TpPUYUH, TOCIEICTBUNA W BO3MOXKHBIX MYyTEH pEIIeHUs TJI0OATbHBIX IKOJIOTHUYECKUX
npobiem.



Ypoxk (4acekl)

61(1)

Tema ypoka

Cemunap Ha TteMy «l7oOabHBIE O3KOJOIMYECKHE NpOOJIEMBbl YeIOBEYeCTBA M IMYTH UX
pereHus».

Coaepixxanue ypoka

DKoJI0Tn4YecKre npoOIeMbl:

— arMocdepsl (mapHUKOBBINA 3PdEKT, CMOT, KUCIOTHBIE IOXK/IH);

— ruzpocdepsl (pa3nuBbl HeTH, 3arps3HEHUE BOJIOEMOB IMECTHLUAAMH U yIOOPCHUSIMH);

— mutocdepbl (3po3us OYB, OMYCTHIHUBAHKE);

— Orocdepsl (M3MEHEHUE OHOJIOTUYECKOTO pa3HooOpa3us Gpaopsl U GayHsI).

[IponoBoabCcTBEHHAS TPOOJIEMa U SKOJIOTHsI 0€30TaCHOTO MUTAHUSL.

VYpOanuzanus 1 5K0JIOTHsI TOpoJia U KUIHIIA.

[Iyru peurenus sxosnoruueckux npooiaem. Konuenmus ycToiiunBoro pa3BuTus.

Jlemoncmpayuu. Tlpe3entanuu yqaniuxcs. BugeopparMeHTsI U caaiipl o TEME ypoka.

Bujn gesiteIbHOCTH y4Yalmxcs

[louck, cTpyKTypupOoBaHHME U TMPEACTaBICHHE B BUAE COOOIIEHUS WM MPE3EHTALUN
Heo0x0 1Mo HHpOpMaLIIH.

YcraHOBIeHWE  TIPUYUHHO-CIICACTBEHHBIX  CBSI3eH,  BBICTpAaMBAaHHWE  JIOTHYECKON LN
pacCyXJI€HUI U JOKAa3aTEIbCTB.

PaboTa B rpymme.

Ypok (4acki)

62(1)

Tema ypoka

[IpakTuueckas padota 14

Conep:xkanue ypoka

N3yueHne GbITOBBIX OTXOJIOB

Buj nesiteIbHOCTH yUanmxcst

BrinonHenue 3kcnepuMenTa, OleHKa ero pe3yinbTaToB.

OneHka 3HaYeHUS YTUIIN3ALUU U IepepaboTKU OBITOBBIX OTXOJIOB.

Ypok (yachi)

63(1)

Tema ypoka

[TousaTre OHOJIOrNYEeCKO IBOIIOLINU

Conep:xanue ypoka

[Tonsarue Guosornyeckor 3BoONKMH. JJTHTETLHOCTh, HEOOPATUMBIN XapakTep, HAIIPaBICHHOCTh
SBOJIIOIMH.

OCHOBHBIE HaIIPaBJICHUS FBOJIIOIUH.

buonoruueckuii nmporpecc. bojgoruueckuii perpecc.

AHTPOTIOT€HE3 U €r0 ATAlb.

Jemoncmpayuu. BuneoparMeHThl U claiiibl M0 TeMe ypoKa; IIakaThl « IBOJIOIMOHHOE JIPEBO
pacTeHui», «9BOJIOIUOHHOE IPEBO JKMUBOTHBIX», «IBOIIOLHUOHHOE APEBO MPUMATOB U YETIOBEKAY.

Bua nesiteqibHOCTH yYaluxcst

XapakTepucTuka OMOIOTUYECKOM IBOJIIOIMH U €€ TIPU3HAKOB.

CpaBHeHHUE TIaBHBIX HANpPaBIEHUI HBOIOLWU: OWOJOTHYECKHI MpOrpecc U OHOJOTHYECKHIA
perpecc.

BoisienieHre OCHOBHBIX 3TAOB 3BOJIIOIIUU PACTEHUN U dKUBOTHBIX.

Ornucanne OCHOBHBIX 3TAallOB aHTPOIIOTEHE3A.

Ypoxk (4acel)
64-65(2)
Tema ypoka



OBOJIIOLMOHHAS TEOPHUS

Coaepxxanue ypoka

[Ipennoceiku  co3ganus 3BOMOLMOHHOM Teopun Y. JlapBuHa. Jlormueckas CTpykrypa
napBUHU3MA (M30BITOYHAS WHTEHCHUBHOCTh Pa3MHOXKEHHUs, OOprOa 3a CYIIECTBOBAHWUE U €€ BUJIBI,
€CTECTBEHHBIN 0TOOD).

CuHTeTn4eckasi TEOpHsl 3BOJIIOLIUH.

MukposBoJroius. BumoodpasoBanue (reorpapuueckoe U 3KOJIOTHUECKOE).

Makpo3BOTOLHSL.

JIBMKyIIME CUIIbI ABOJIIOLIMM: MYTAllMOHHBIH MPOLIECC, MONYISLUOHHBIE BOJIHbI, H30JIS1US.

@®opMBI €CTECTBEHHOTO 0TOOpa: CTAOMIN3UPYIOUTNH, TBUKYIIUH, TU3PYIITUBHBIMH.

Bua nestelbHOCTH yUanmxcst

YcTaHoBIIeHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H B CTPYKTYpE apBUHU3MA.

XapakTepuCTUKA OCHOBHBIX MOJIO)KEHUN CHHTETUYECKON TEOPHUH IBOJIOLIMH.

OmnucaHue 3JIeMEHTAPHBIX IBOJIIOIMOHHBIX (PAKTOPOB (IBMXKYIIMX CHIT) SBOJIIOIUH.

CpaBHEeHUE MUKPO— ¥ MAKPOABOJIIOLIUH.

Knaccudukanus u xapakrtepucTuka BUI0B O0OpHObI 3a CyliecTBOBaHHE U (POPMBI €CTECTBEHHOTO
oTbopa.

Ypok (4acki)

66(1)

Tema ypoka

O6006menue mo Teme «Makpomup. buochepa»

Conep:xkanue ypoka

[Ipoucxoxnaenue xu3Hu Ha 3emuie. JKU3Hb, NPU3HAKH )KUBOTO.

YpoBHM OopraHu3anuu xxu3Hu. Kinerounas teopusi.

DKOJIOTHS. DKOJIOTUUECKHE CHCTEMBI. DKoyiorndeckue daktopsl. [Tumessie nernu. buocdepa.

DBOJIOLMOHHAS TEOPUSL.

Bua nessreqibHOCTH yYaluXxcst

O0600111eH1e OCHOBHBIX CBEJICHHI 110 KOHKPETHOM MpoOIeMaTHKE, BBIJICTICHUE U XapaKTepUCTUKA
Ba)KHEUIIIUX MTOHATHH, 3aKOHOB U TEOPHH.

Ypoxk (4acer)

67(1)

Tema ypoka

KontponsHnas padora 3

Conep:xkanue ypoka

[IpoucxoxaeHue )KU3HU Ha 3emie.

VYpoBHU opranu3anuu xu3Hu. OCHOBBI 3KOJIOTHH. DBOJIOIUOHHAS TEOPUS.

Buj nesiTeIbHOCTH yUanmxcst

OneHka COOCTBEHHBIX NOCTHMIKEHHH B HM3Y4EHHHM TeOJIOTHYeCKUuX o0osouek 3emiid. AHamu3
pEe3yAbTATOB KOHTPOJBHOM pabOThl W OMNpe/AeieHHe MyTedl TOCTHKEHHUS JKEIaeMOro YpOBHS
YCIEUTHOCTH.

Adunornyeckue GpakTopbl H NPUCHOCOOJIEHHOCTH K HUM KHBBIX OPraHnu3mMoB (26 1)

Ypoxk (4acer)

68-69(2)

Tema ypoka

Ocob6enHoctu kaumara Poccun. 30Ha apKTHUECKUX MYCTBIHB, TYHIP U JIECOTYHIP.

Coaepxxanue ypoka

Knumar Poccun.

[IpupoaHo-knumaTuueckue 30HbI Poccuu: apKTHYECKUX IYCTBIHb, TYHJp, JIECOTYHAp, Talry,
CMEIIAHHBIX U IHPOKOJUCTBEHHBIX JIECOB, JIECOCTEMHASL, CTEIEH, IOIYIyCThIHb, IYCThIHb.

PazHooOpasue ¥  NPUCIOCOONIEHHOCTh  JKMBBIX ~ OPraHU3MOB K TOW  WJIM  WHOH
[IPUPOTHO-KIMMATUYECKOH 30HE.



Hemoncmpayuu. BuneopparMeHTbl W CHaipl 1O TEME YpPOKa, NPE3EHTAlMH YJalluXcs,
IIJIAKAThI, KapTa IPUPOJHO-KIMMAaTUYECKUX 30H Poccun.

Buja nesAreqbHOCTH y4YaluXxcs

XapakrepucTika ocoOeHHOCTeH kmumara Poccun U ee mpupoIHBIX 30H.

YcraHoBiIeHHE B3aUMOCBS3H MEXAY OCOOCHHOCTSIMH MPUPOIHBIX 30H M MPHUCIOCOOICHHOCTHIO
KHUBBIX OPTaHU3MOB K YCIIOBUSIM OOHTaHUSI.

[louck, BbIAENIEHUE, CTPYKTYPUPOBAHHUE U IIPEACTABICHNUE B BUJE COOOIIEHUS WK MPE3EHTAUU
HE00X0AMMOH HH(POPMAIIHH.

PaGora B rpymre.

Ypok (4acki)

70(2)

Tema ypoka

[IpakTnueckas padora 15

Coaepxanue ypoka

[Ipucrnoco61eHHOCTH OPraHU3MOB K Cpe/ie OOUTaHUSI.

Buna nesareqibHOCTH yUYaluxcst

BoinonHenue skcrnepuMeHTa ¢ CoOMIOAEHUEM TEXHUKH 0€301acHOCTH, HaOJIIOACHHE 33 HUM U
OIICHKA Pe3yJbTaTOB.

Ypok (4acki)

71(2)

Tema ypoka

DneKTpoOMarHuTHas Ipupojia CBeTa

Conep:xkanue ypoka

Cger. Pa3BuTue mnpenactaBieHMH O MNPUPOJIE CBETa. DJIEKTPOMArHUTHOE H3nydeHue. [lnmHa
BOJIHBL. YacToTa KojeOaHni.

[lIkama »IEKTPOMArHUTHBIX BOJH, Y-JIydu, PEHTTEHOBCKOE HW3IIy4CHHE, YIbTpadUOJIETOBOEC
W3JIy9eHHE, BUANMOE U3TyIeHHE, HH(PAKpaCHOE U3ITYdEHHUE U UX POJIb B IPUPO/IE U KU3HU YEIIOBEKA.

Jlemoncmpayuu. BuneodparMeHThl U CIAIbI IO TEME YpOKa, IIKaja JIEKTPOMArHUTHBIX BOJIH
Jx. Makcsenna, noptpetsl @. I'pumanbau, X. 'oitrenca, O. @penens, M. [Lnanka, [[)x. MakcBemna.

Buja nesareqbHOCTH yUaluXcst

XapakTepucTuka GU3nUeCKOl MpUPO/Ibl CBETa (BOJHOBBIX U KOPIYCKYISPHBIX CBOMCTB).

Onrcanue MIKaiabl JIEKTPOMArHUTHBIX BOJIH. OIGHKa 3HAYEHHS KaKJIOTO W3 JHAMa30HOB ATOM
IIKAJIBI 1711 IPUPOJIBI M )KU3HHU YeJIOBEKa.

Ypok (9achi)

72(1)

Tema ypoka

Ontruueckue cBOMCTBa CBETA

Conep:xanue ypoka

JlBolicTBeHHas npuposa cBeTa. @OTOH. 3aKOHBI OTPAXKEHUS U NIPETOMIICHUS CBETA.

OTHOCUTENBHBIHN MOKa3aTeNb npeiomiieHus. PakTopbl, BIUSAIOIINE Ha NTOKA3aTelb PETIOMIICHUS:
IIpUpO/JIa BELIECTBA, TEMIIEPATypa, AJIMHA BOJIHBI [IA/IAI0IIEr0 U3ydeHus. Pegpakromerp.

Hucnepcus, nudpakums 1 HHTEpPEepeHIHs CBeTa.

Hemoncmpayuu. BuneopparMeHTsl U claiifipl Mo TeMme ypoka. OTpakeHHe U MpesoMIIEHHE
cera. Jlucnepcuu ceera M 0OpaTHBIM SKCIEPUMEHT MO «CMEIIEHUI0» [IBETOB. SIBNIeHHE AUDpaKIHH.

Jlabopamopnvie onvimur.1l. Habmronenne mHTEpQepeHIIMOHHON KapTUHBI Ha MBUIBHOM IJICHKE.
2. Habmonenue nuppakiinOHHON KapTHUHBI.

Buj nesitelbHOCTH yUyalmxcs

XapakTepucTHUKa 3aKOHOB pACHpPOCTPaHEHHUs CBeTa (OTpaXKeHHs M TPETOMIICHHS) M HX
HKCIIEPUMEHTATbHOE TIOATBEPKICHHUE.

Ananu3 (akTopoB, BAUSIONIUX HA MOKA3aTeNb IPETOMIICHUS.

Jloka3aTenbCTBO BOJTHOBOW MPHUPO/IBI CBETA.



Ypoxk (4acekl)

73(1)

Tema ypoka

[Ipaktuyeckas padora 16

Coaepxxanue ypoka

N3yuenue BOJIHOBBIX CBOWCTB CBETA.

Buj gesiTeIbHOCTH yYalmXxcs

Brinonnenue skcriepuMeHTa ¢ COOJIOJICHUEM TEXHHKW O€30IMacHOCTH, HAOJIOIEHHUE 3a HUM,
OILIEHKA €T0 pe3y/bTaToB.

Ypok (4acki)

74(1)

Tema ypoka

CBeT 1 mpHUcroCcOOIEHHOCTh K HEMY JKMBBIX OPIaHU3MOB

Coaepxxanue ypoka

Bnusinue cBera Ha opraHU3aUIo )KU3HEHHOTO IIUKJIa OPraHu3MOB.

buoput™msl.

doTocuHTE3.

Knaccudukanus pactenuii Ha CBETOIOOMBBIC, TEHETIOOMBEIE U TEHEBHIHOCIIMBHIC.

DoTOTpPONH3M.

3HaueHue cBeTa JUIsl OPUEHTALIMH )KUBBIX CYILIECTB B IPOCTPAHCTBE.

buontoMuHeceHIs U ee POJib B )KU3HU KUBOTHBIX.

Jemoncmpayuu. BuaeodparMeHTsl U ciaiiipl o TeMe ypoka, TaOlHIIbl, )KUBbIE WK TepOapHbIe
AK3EMILISPHI MIPEICTaBUTENEH CBETOJIFOOMBBIX U TEHEBBIHOCIUBBIX PACTEHU.

Bua nesiteIbHOCTH yUanmxcst

N3yuenne ponm cBera Kak aOuoTudeckoro ¢akropa s (GOTOCHHTE3a W OpraHu3aIiu
OMOPUTMOB KUBBIX OPIraHU3MOB.

Knaccudukanust pacteHuii o OTHOIIEHUIO K CBETY.

AHanu3 poyu CBeTa B OpUEHTAIMH KUBBIX OPraHU3MOB B OKpYXKaloIlel cpese.

XapakTepucTuka OMOJIOMUHECHEHIIUN U €€ POJIH B KU3HU KUBOTHBIX.

Ypoxk (4acer)

75(1)

Tema ypoka

[IpakTnueckas padora 17

Conep:xkanue ypoka

N3ydenue nzobpaxeHus, 1aBaeMOro JIMH30M.

Buj nesiteIbHOCTH yUanmxcst

Brinonnenue skcrnepuMeHTa ¢ coOMIOACHUEM TEXHUKH 0e30MacHOCTH, HAOMIOJeHHE 32 HUM H
OIICHKA €T0 Pe3yJbTaTOB.

Ypok (4acer)

76(1)

Tema ypoka

BHyTpeHHss 9HEPrus MaKpOCKOIIMYECKON CUCTEMBI

Coaepxxanue ypoka

TepMoanHaMuKa M €€ MPOrHOCTUYECKOE 3HAUYEHUE. BHYTPEHHSsI SJHEPTUs TEPMOINHAMUYECKON
CHUCTEMBI.

IlepBoe Hayasl0 TEPMOMHAMHUKH.

Temnonepenaya. TemionpoBoAHOCTb.

KoHBekmus: ecrecTBEHHas U IPUHYIUTENbHASA. TEII0OBOE U3IIyUEHUE.

Hemoncmpayuu. BuneopparmMeHTsl U Claipl Mo TeMe ypoka. PaGoTa MpOTHUB CHJI BHEIIHETO
JIABJICHUS 3a CUET pacLIMpEHus rasa.

Bua nesrebHOCTH yYanmxcst

XapakTepucTuKa IepBoro Hadajaa TEPMOJANHAMUKYU U MTOHATUS BHYTPEHHEW DHEPIUU.



PaCKpBITI/Ie MPOTHOCTUYCCKOI'0 3HAYCHHUA TCPMOAMHAMHUKU [JII BO3MOXHOCTHU IMPOTCKAHUA
(bU3NIECKUX U XUMUYECKHUX MPOIIECCOB.

Onucanue Temonepesayy u ee Crocooos.

OI_IGHKa SHA4YCHHA TCIUIONICpCaaun NI HPUPOAbI U JKU3HU YCIIOBCKA.

Ypoxk (4acekl)

7(1)

Tema ypoka

TermmoBoe paBHOBecue. TemnepaTypa

Coaepxxanue ypoka

Bropoe Hadano TepMOJMHAMUKH.

KonunuectBo TemnoThl. TeninoeMKkocTs.

TermoBoe paBHOBECHE.

TepMoanHaMHuyecKre CUCTEMBI TPEX TUIIOB: U30JIMPOBAHHBIE, 3aKPHIThIE U OTKPBITHIE.

Temneparypa kak nmapameTp COCTOSTHUSI TEPMOINHAMUYECKOU CUCTEMBI.

Jlemoncmpayuu. BuneodparMeHTHI U CJIaliIbI TIO TEME YpOKa.

Bua nesrebHOCTH yUanmxcst

XapakTepucTUKka BaXHEHIIMX MOHATUNH TEPMOJMHAMUKU (KOJMYECTBO TEIUIOTHI, yAEJIbHas
TEII0OEMKOCTh, TEMITEPATYpa).

Onucanue TEIJIOBOTO  paBHOBECHMS M aHANU3 €ro CMEHIeHHs JUId  pa3jM4HbIX
TEPMOJIMHAMUYECKHX CUCTEM.

Ypok (4acki)

78-79 (2)

Tema ypoka

TemmepaTypa 1 TPUCIIOCOOICHHOCTh K HEH )KMBBIX OPTaHU3MOB

Conep:xkanue ypoka

TepMoperymnsiuus B )KUBOU IPUPOJIC.

Tennonpoaykius u TEMI00TIAYA.

MexaHu3Mbl TEPMOPET YIS )KUBOTHBIX U PaCTEHHII.

Temnepatypa Tena uenoBeka U ee pu3nogoruyeckast poib.

Knaccudukanuss  KMBOTHBIX MO  TEeMIEpaTypHOMY  pPEKHMY Ha  TOMOWOTEpMHBIE,
MONKUIIOTEPMHBIE U TeTEPOTEPMHBIE.

Knaccudukanus opraHm3mMoB MO TEeMIIEpaTYpHOMY HMHTEpBaly OOUTAHUS: SBPUTEPMHBIC U
CTEHOTEPMHBIE.

AkknnmaTtuzanus. TeMrneparypHblid pesKuM.

Jemoncmpayuu. BuneodparMeHThl M Claliapl N0 TeME YpOKa; MPE3CHTAlUd U COOOIIEHUs
y4aIIXcs.

Buj nesiteIbHOCTH yUanmxcst

XapakTepucTUKa MEXaHU3MOB TEPMOPETYIIALUN KUBOTHBIX U PACTCHUIA.

Knaccudukanus >KMBOTHBIX [0 TEMIEPATypHOMY PEXHMY U OPraHHU3MOB 10 TEMIIEPATYpPHOMY
WHTEpBaLy OOUTaHMUS.

AHanu3 BIUSHUS TeMIEpaTypbl HA >KUMBBIE OPTaHU3MBl U MPHUCIOCOOIEHHOCTH UX K ITOMY
abuoTnuyeckomy (akTopy.

OueHka 3HaYeHUsl TEMIIEPATyphI 111 CAMOYYBCTBUS YEJIOBEKA.

ITouck, BeIZIETICHHUE, CTPYKTYPUPOBAHUE U MPEJICTABICHHE B BUE COOOIIEHUS WM MPE3eHTALuN
He00X0IMMOM HHPOPMAITHIH.

Pa6ora B rpymre.

Ypoxk (4acekr)

80(1)

Tema ypoka

CtpoeHnnie MoJIeKybl ¥ (pU3HUECKre CBONCTBA BOJIBI
Coaepxxanue ypoka

Crpoenue MoJieKyinsl Bozibl. Boga kak pacTBOpUTEb.



®du3nuecKkue CBOMCTBA BOJBI: aHOMAalbHAash TEMIlEpaTypHas 3aBUCHUMOCTb IUIOTHOCTH BOJbI;
BBICOKOE TIOBEPXHOCTHOE HATSXKEHHE BOJIbI; AHOMAJIbHO BBICOKHE 3HAYEHUs TEMIIepaTyp KUIICHUS U
IUIABJICHHUS BOJBI; BEICOKOC 3HAYCHUE TCILJIOEMKOCTH BOJIbI.

3HaueHue GU3NYECKUX CBOKUCTB BOJBI JIJISI TIPUPO/IBL.

Jlemoncmpayuu. DneKkTpuszanus BoJAbl. AHOMajbHash TEMIEPATYpHAsl 3aBUCUMOCTb IUIOTHOCTH
BOJIbl. HUCXOIAIIMI OTOK XOJOJAHOW M BOCXOJAIIMI MOTOK TEIION BOABI. BbICOKOE MMOBEPXHOCTHOE
HATSDKCHUE BOJIEL.

PactBopuMOCTB BelllecTB B HEMOJISPHBIX U MOJISIPHBIX PACTBOPUTEIISIX.

Bua nesAreqibHOCTH yYaluXxcst

[ToBTOpEHHE CTPOCHHUS MOJICKY/IbI BOJABI (THIIOB XHMHYECKHX CBS3€H) Ha OCHOBE BHYTPU M
MEXIPEIMETHBIX CBSI3€H XUMUU € OMOJIOTHEN U (PUBHKOM.

XapakTepucTUKa aHOMAIBHBIX (DM3MUYECKUX CBOWCTB BOJBI W OIpPEHCICHHE €€ pPOJH B
OpraHu3aIuy )KHU3HU Ha 3eMIIe.

N3yuenne pacTBOPUMOCTH BEIIECTB B PA3TUYHBIX TUIIaX PACTBOPHUTEIICH.

[IpoBenenue onbITOB, JOKA3BIBAIOIINX (DU3NUECKHE CBOMCTBA BOJIBI.

Ypok (yacei)

81(1)

Tema ypoka

[Mpaktudeckas padora 18

Conep:xkanue ypoka

W3mepeHne ynenpbHON TeTII0EMKOCTH BOIBI.

Bua nesiteIbHOCTH yYALIMXCS

[IpoBenenue skcriepuMeHTa C COOJOIEHHEM TEXHUKH O€30MacHOCTH, HAONIONCHHE 32 HUM U
OIICHKA €T0 Pe3yIbTaTOB.

Ypok (4achi)

82(1)

Tema ypoka

DNEeKTPOIUTHYECKAs TUCCOLUAUS

Conep:xkanue ypoka

OcCHOBHBIE TIOJIOKEHUST TEOPUH dJICKTposIuTHUecKOr auccoruanuu (TO/).

DNEKTPOIUTH U HEIJEKTPOIHUTHI.

Knaccudukanus HOHOB M0 pa3IUYHBIM OCHOBAaHHUSIM. MeXaHHU3Mbl JUCCOLUALUU AJIEKTPOJIUTOB
C pa3HBIM TUIIOM XMUMHUYECKOH cBsi3u. CTENeHb 3JIEKTPOIUTHUECKON AUCCOIHALINH.

Conu, KUCTIOTBI U OCHOBAHHUSI B CBETE TH/I.

Jemoncmpayuu. BuneodparMeHTsl U CIalipl IO TEME YpOKa; MPOBEpKa 3IEKTPONPOBOTHOCTU
PacTBOPOB IEKTPOIUTOB U HEAIEKTPOJIUTOB.

Buj nesiteIbHOCTH yUYanmxcst

3akperuieHre OCHOBHBIX MOJIOKEHHUM TEOPUH AeKTpouTHIeckoi auccormanuu (TI/]).

Knaccudukanus Heoprannueckux Beects B ceete TO/I.

Jloka3aTenbCcTBO 3MEKTPOIPOBOIHOCTH PACTBOPOB IEKTPOIUTOB.

Ypoxk (4acer)

83(1)

Tema ypoka

PactBopumMocTs. pH kak mokasareins cpeibl pacTBOpa

Coaepxxanue ypoka

PacTBOpHMOCTbH U €€ KOJIMUECTBEHHAs XapaKTEPUCTUKA — KOA(PPHUIIMEHT paCTBOPUMOCTH.

MaccoBas 10511 paCTBOPEHHOT'O BELIECTBA B PaCTBOPE.

Bopa kak am¢onut. [Tonstue pH pactBopa. 3nauenue pH B npupose.

3navenus pH ¢uznonornueckux *KUAKOCTEH YeIoBeKa B HOPME.

Hemoncmpayuu. BuneodparMeHTsl M chaipl 1Mo TeMe ypoka, Tabmunbl. Omnpenenenue pH
pacTBOpa pa3IMUHbIX KUJKOCTEH.

Buja nesATeqbHOCTH yYalnuxcs



OnucaHue  KOJIMYECTBEHHOW  XapaKTEPUCTHKUM  pacTBOpPOB €  IOMOLIBIO  IOHATUH
«pacTBOPUMOCTb» U «MaccOBasi J10Jis1 paCTBOPEHHOI'O BELIECTBA».

Pemenue 3aaa4 ¢ UCI0JIb30BaHUEM MOHATHS «MAcCcOBasi J10J11 pACTBOPEHHOIO BELIECTBAY.

Onpenenenne nousaTus pH pacTBopa Kak nokasaress ero cpejsl.

Onenka 3HaueHus pH pa3innyHbIX )KUIKOCTEN Ul IPUPOIbI M )KU3HU YEJIOBEKA.

Ypok (4acki)

84(1)

Tema ypoka

XHUMHUYECKHE CBOUCTBA BOJEI

Conep:xanue ypoka

XUMHYEeCKHE CBOMCTBA BOJIBI.

BzanmoeiicTBre BOBI C MeTaJLIAMM.

Bs3anMonelicTBie BOLI ¢ OKCUIAMH.

I'maparanus. B3aumoneiictBue Boawl ¢ consiMu. ['maponus. Paznoxenue Boapl. [lonstue 006
ANIEKTpoJIN3e U (HOTOIHU3E.

Jlemoncmpayuu. BugeopparMeHTHl W Claiabl MO TeMe ypoka. B3aumopeiicTBue BOABI C
MeTaulaMu. BzaumopelicTBue BOIbI ¢ OKcuaamu. [uaponu3 colieil, 0Opa30BaHHBIX CHJIBHBIM
OCHOBaHHUEM U C1ab0¥ KUCIOTOM, U HA0OOPOT.

Bua nesareqibHOCTH yUYaluXxcst

OO6o01eHne CBeACHN 0 XUMHYECKHX CBOMCTBAX BOJBI M3 Kypca OCHOBHOM IIKOJIBI HA OCHOBE
MEXIIPEAMETHBIX CBSI3€H C XUMHEH.

XapakTepHUCTHKA TOHATHS <THIPOJIM3 COJIeH» U IBYX €ro ciiydaeB (COJIM CHIIBHOTO OCHOBAHHUS U
cJ1ab0i KUCIIOTHI, 1 HA000POT).

Ypok (4achi)

85(1)

Tema ypoka

[TpakTrueckas padora 19

Conep:xkanue ypoka

HccnenoBanue cpenibl pacTBOpa COJIEH M COKA PAaCTCHUH.

Buj nesiteIbHOCTH yUanmxcst

Brinonnenue skcrniepumMeHTa ¢ coOII0ACHUEM TEXHUKH 0e30MacHOCTH, HAOMIoJeHHE 32 HUM U
OIICHKA €T0 Pe3yJbTaTOB.

Ypok (yachi)

86(1)

Tema ypoka

Bojaa — abnotudeckuii pakTop B )KU3HU PACTCHUIMA

Conep:xanue ypoka

Pons Bombl B Omocdepe: KonbIOeNnb JXKU3HHM, cpeAa OOUTaHHUS, YYACTHHK OHMOXMMHUYECKHX
MPOIECCOB, YYACTHUK CO3/aHUsI OMOTEOIICHO30B, PErYIISATOp KIMMaTa Ha TUIaHETe.

I'unponus opraHMYeCKHUX BEIIECTB B KUBBIX OpraHU3Max.

Knaccudukanus pacreHuid 1O OTHOIIEHHIO K KOJMYECTBY BOJBI B OKpYXKarwIlehd cpene:
ru1aTOQUTHL, TUAPOPUTHI, TUTPOPUTHI, ME30PUTHI, KCEPODUTHI.

Jemoncmpayuu. BuneodparMeHTsl U Claifpl 0 TeMe ypoka. PacTeHus pa3mu4HBIX TPYyHN MO
OTHOIICHHIO K KOJIMYECTBY BOJIBI B OKpYXKarolIeil cpesie (KUBbIE WU TepOapHbIe SK3EMILISPHI).

Jlabopamopuvie onwvimel. 3. HabmiogeHwe 3a pacnpoCTpaHEHHEM BOJHBIX PAacTBOPOB IO
PacTEeHHUIO.

Buj nesiTeIbHOCTH yUalMXxcst

Jloka3aTenbCcTBO pOJHM BOJBI B Ouochepe Ha OCHOBE HWHTErPAlliU €CTECTBEHHO-HAYYHBIX
JUCITUTLIINH.

Knaccudukarus pacTeHuii Mo OTHOLIEHUIO K KOJIMYECTBY BOJBI B OKpYKAIOIIEH Cpe/ie.

AHanM3 poiu rUApoIin3a B OMOXMMHUYECKHX MPOIeccaX )KUBBIX OPraHU3MOB.

BrimonHenue 1a0opaTOpHBIX OIBITOB.



Ypoxk (4acekl)

87(1)

Tema ypoka

Kondepenmus no reme «Bona — abnoTuueckuii pakTop B )KU3HH KHUBBIX OPraHU3MOBY

Coaepikanue ypoka

Bona kak abnotnueckuii paktop B ku3HH pacTeHui. COOOIMEHNS yJalIuXCsl O TMPEICTABUTEIAX
Kcepo(uToB, Me30(pUTOB, THTPOPHUTOB, TUAPO(DUTOB.

Bopa kak abnotndeckuii GakTop B KU3HH KHUBOTHBIX.

Jlemoncmpayuu. 1lpe3eHTanny yqaumxcs.

Bun gesiTeIbHOCTH yYalmXxcs

[Touck, BbaENIEHNE, CTPYKTYPUPOBAHHUE U MIPE/ICTABICHUE B BUIE COOOILEHUS WU MIPE3EHTALUU
HeoOxonuMoil uHpopManuu. YcCTaHOBIIEHHWE MPUYUHHO-CIEICTBEHHBIX CBS3€H, BbICTpauBaHUE
JIOTUYECKOM LIeNN pacCyKIeHUI 1 TokazarenbcTB. Pabora B rpymie.

Ypok (4acei)

88(1)

Tema ypoka

ConeHocTh Kak aOMOTHYeCKHil pakTop

Conep:xkanue ypoka

Comu. Knaccudukamus conerr. Hanbonee pacrnpocTpaHeHHBIE KHCIBIE COJIM, UX NMPUMEHEHHE.
KecTkoCTh BOJIEI.

Conu xax MuHepano000pa3yrolne BelecTBa.

Conmu — abuotnueckuil ¢akrop. [IpucnocobIeHHOCTh pacTEeHU M KUBOTHBIX K Pa3IUYHOMY
COJIEBOMY pexXuMy. BrinsHue conu Ha OpraHu3M 4yesioBeKa.

Jlemoncmpayuu. BuneodparMeHTsl W cllaiiibl o Teme ypoka. Ilepexonm cpeaHeit conm B
KHCIIYI0, U HaoOopoT. [IpuroToBieHune KeCTKOW BOJBI M HCCIeoBaHUE €€ CBOWCTB. [lomydeHue
TUAPOKCOKapOOHaTa MeH (MajlaxuTa) U UCCIIeIOBAaHNE €0 CBOMCTB.

Bua nesiteIbHOCTH yUanmxcst

Knaccudukanus coneit. M3zydenne ¢ momomisto MHTEpHETAa 00MacTeld MPUMEHEHUSI KUCTBIX U
OCHOBHBIX COJIEH B IPOMBIIIUIEHHOCTH.

Ananusz ponu cosiell Kak aOHMOTHYecKoro (akropa st KHBOTHBIX (OCOOCHHO BOJHBIX) M
pactenuii. OLieHKa Bpeia OT MCIIOJIb30BAHUS KECTKOM BOJIbI B IPOMBIIIJIEHHOCTH U OBITY.

Ypok (9achi)

89(1)

Tema ypoka

[TouBa kak abuoTHUecKkuii hakTop

Conep:xaHue ypoka

[TonsiTue o nouBe U Ki1accu(uKaus MOYB.

IIpouecc mouBooOpazoBanus. Dnapuueckue (akTopbl cpelbl U MPHUCHOCOOICHHOCTh K HUM
JKUBBIX OpPraHU3MOB.

3HayeHue TMOYBbI B MPHUPOJE M JKU3HM UENOBEKa: cpela OOWUTaHMs >KHUBBIX OPraHU3MOB;
HSKOHOMHYECKOE 3HaueHHe, 00saaeT MI0A0POINeM, OKa3bIBaeT CYLIECTBEHHOE BIMSHHE HA COCTaB M
cBoiicTBa Bceil ruapocdepsl 3emi, SBISETCS TJIaBHBIM PETYISTOPOM cocTaBa aTMochepbl 3emiH,
BaXHEHIINI KOMIOHEHT OMoreolneHo3a. L{BeT u quarHocTika rnoys.

Hemoncmpayuu. BuneopparMeHTsl U clailipl o TeMe ypoka, noptpet B. B. [lokyuaeBa, kapta
noys Poccuu.

Buja nesAreqbHOCTH y4Yaluxcs

Knaccugukanus noys, XxapakTepuCTHKa UX 3HAUYEHUS B MPHUPOJE Kak abMOTHUYECKOro (pakropa.
OneHka 3Ha4€HUs NOYBBI B IIPUPOJE M KU3HU YEJIOBEKA. AHAIN3 NPUUYUH YXYILIEHUS IJI0J0POIUS
IIOYBBI.

Ypoxk (4acel)
90(1)



Tema ypoka

[Ipaktuyeckas padora 20

Coaepxxanue ypoka

N3ydenue cocraBa no4Bbl

Buj gesiTeIbHOCTH yYalmxcs

BrinonHeHue skcrepuMeHTa ¢ COOMIOICHUEM TEXHUKH 0€301acHOCTH, HaONroneHne 3a HUM U
OILIEHKA €T0 pe3y/bTaToB.

Ypok (4acei)

91(1)

Tema ypoka

buoTtnueckue hakTopbl OKpyKaromen cpeapt

Conep:xanue ypoka

buoTtnueckue GakTopsl.

bruoTnyeckue B3aMMOOTHOILIEHUSI MEKLy OpraHM3MaMu: KOHKYPEHIIUS, XUITHUYECTBO, CUMON03
(MyTyanu3M, KOMMEHCAIIU3M ), TIapa3UTU3M (IKTO— U SH/IOTIAPA3HTHI).

[Ipumepbl OMOTHYECKUX B3aUMOOTHOIIEHUN B TPUPOIE.

Jemoncmpayuu. I1naxatsl, BuaeodparMenTsl U poTorpapuu no TeMe ypoka.

Bua nestelbHOCTH yUanmxcst

XapakTepucTuka OMOTHYECKHX B3aWMOOTHOUIEHUH MEX]y OpraHM3MaMd M TMOHUCK IPUMEpPOB
TaKUX OTHOIIEHUH.

OObsicHEHHE OTHOCHTEIBHOCTH Bpela U TOJb3bl OWOTHYECKHUX B3aUMOOTHOLIECHUHN JUIs
OpraHU3MOB.

Ypok (4achi)

92(1)

Tema ypoka

O6oOmenne mo TemMe «AOmoTHdYeckue (HAKTOpbl M TMPHUCIOCOOJICHHOCTh K HHUM KHUBBIX
OpraHU3MOB»

Conep:xkanue ypoka

[Ipupoano-knumaruyeckue 30461 Poccun.

[Ipupona ceera. Ontuyeckue cBoiicTBa cBeTa. CBET U MPHUCIOCOOICHHOCTh K HEMY KHUBBIX
OpraHu3MOB.

BuyTpeHHsis 3Heprusi MakpOCKONHYECKON cuctembl. TersioBoe paBHOBecHwe. TemmepaTypa.
OuznyecKkue 1 XUMUYECKHE CBOWCTBA BOJIBI.

DnexTponauTHueckas auccounanus pacrBopumocts. pH. Conenocts. [lousa.

Paznuunbie abnotnyeckue GakTopsl U MPUCIIOCOOICHHOCTh K HUM >KHUBBIX OPraHU3MOB.

buoTtnyeckue B3aMMOOTHOIIEHUSI MEX]TY OPTaHU3MaMHU.

Buj nesiTeIbHOCTH yUanmxcst

O0600111eHre OCHOBHBIX CBEJICHHU I TI0 KOHKPETHON IpobiieMaTuKe, BbIICTICHIE U XapaKTepUCTHUKA
BKHEHIIIMX MOHATUN, 3aKOHOB U TEOPUH.

Ypoxk (4acer)

93(1)

Tema ypoka

KonTponpHas pabota 4

Coaepxxanue ypoka

AbuoTtnueckue GpakTopsl U IPUCHOCOOTEHHOCTh K HUM KHMBBIX OPIaHU3MOB.

Buj nesiteIbHOCTH y4Yalmxcs

OreHka cOOCTBEHHBIX JTOCTHKEHHI.

AHanu3 pe3ylnbTaTOB KOHTPOJIBHOM PabOThl M BBICTPAWBAaHUE IYyTEH JOCTHXKEHUS KEITaeMOTo
YPOBHS YCIIEIIHOCTH.



N3yuenue teM, He npoiiaeHHbIX B 10 kinacce B 2019/20 yueOHOM roay B CBSI3U ¢ KOPOHABUPYCHOM
nH(pEeKIHel 1 IepexoI0M Ha TUCTAaHIIMOHHOE oOyueHue, 3aruranupoBano B 11 kimacce B 2020/21
yueOHOoM roay: [IpocTpancTBo u Bpems (4 4); YueHnuyeckasi KoHpepeHnus «3amura
HCCIIeI0BATEbCKUX MPOEKTOBY (3 U)

PezepBHOe Bpems (2 1)

[ToBTOpenue kypca 10 kiacca.



11 knacc (102 4, 3 4 B Hegeno)

IoBTopenue kypca 10 kaacca (7 1)
Bpewmsi, mpemrycMoTpeHHOE B pabodeil mporpaMMe Ha IOBTOpeHue Kypca 10 kiacca, OTBeIeHO B
2020/21 yuebGHOM roy Ha U3ydeHUE TeM, He npoiineHHbIX B 10 kimacce B 2019/20 yueGHOM TOIy B
CBSI3U C KOPOHABUPYCHOM MH(EKIMCH B MepeXxoA0M Ha qucTaHimoHHoe o0ydeHue (IIpocrancTBo u
Bpemst — 44, YaeHnueckas KoH(epeHus «3aluTa NccaeI0BaTeIbCKIX MPOESKTOB»- 34).
7 yacoB, OTBe/IeHHbIE HA IOBTOpPeHUe Kypca 10 kiacca MOJHOCTHI0O KOMIIEHCHPYIOT He
nposeieHHbIe Yachl 2019/20 yuedHoro roaa:

IpocrpancTBo u Bpems (4 1)

Ypoxk (4acer)

94(1)

Tema ypoka

[TonsaTHs MpoCcTpaHCTBa M BPEMEHHU

Conep:xxanue ypoka

[IpocTpaHcTBO M BpeMs B Kiaccuueckod Mmexannke HproToHa.

AbcomoTHOe TpocTpaHcTBO. OMHOPOAHOCTH MpPOCTpaHcTBA. M30TpPONMHOCTH MPOCTPAHCTBA.
NHuepupnanpHas cucrema oTc4eTa U nepBbiii 3akoH HproToHA.

[IpeoGpazoBanus ["anumes 1 NpUHIMI OTHOCUTENBHOCTH ["anuies. AOCOJIIOTHOE BpeMs.

Cnennanpaas teopusi otTHocuTenpbHOCTH (CTO). JIBa moctynata CTO u OCHOBHBIE CIIE€ICTBHS,
BBITEKAIOUIUE U3 HUX.

Oo6rmiast Teopust otHocuTenbHOCTH (OTO).

Jlemoncmpayuu. Ilnakatel, BuneodparmMeHTsl 1 GpoTorpaduu Mo TeMe ypoka.

Bua nesitelbHOCTH yUanmxcst

XapakTepucTUKa SBOJIONUU MPEICTaBICHUM O TMPOCTPAHCTBE W BpPEMEHH Ha OCHOBE
knaccudueckoit mexanuku HeroroHa, CTO u OTO.

OObscHEeHHE B3aMMOCBSI3M MacChl U SHEPTUU.

Ypok (4achi)

95(1)

Tema ypoka

Buoputmbl

Conep:xanue ypoka

buoputmbl. Tumbl 6MOpUTMOB: HUZUOIOTHUECKUE U IKOJIOTHUYECKHE.
[Ipumepsbl pa3MUYHBIX TUIIOB OUOPUTMOB y PACTEHUN U )KHUBOTHBIX.
DoTONEPHOU3M.

buoputMmsbl yenoBeka. J{uCUHXpOHU3M.

Jemoncmpayuu. I1nakatsl, BuaeodparMenTsl U poTorpaduu no TemMe ypoka.
Bua nessTeqIbHOCTH yYaluXcst

XapakTepucTHKa Pa3IMYHbIX TUIIOB OMOPUTMOB Ha OCHOBE IIPUMEPOB Y PACTCHHM U )KUBOTHBIX.
Onenka poau OHOPUTMOB JIJIs 3AOPOBbSI UETOBEKA.

Ypoxk (4acer)

96(1)

Tema ypoka

Crnioco6bI nepenaun HHGOPMALIUHU B )KUBOH MpHUpoze

Coaepxxanue ypoka

IlepBas u BTOpas CHUrHaJbHBIE CUCTeMBbI uesnoBeka. OOMeH HHQopMalyeidl Ha pa3IUYHBIX
YPOBHSX OpraHU3alNK KU3HH.

Peaknuu MatpuyHOro cHHTE3a (MPUHINI KOMIUIEMEHTAPHOCTH).



daromutos. Pednexc. Itomorus.

Hemoncmpayuu. Tlnakatsl, BuaeopparmeHTsl U GpoTorpaduu 1mo teme ypokxa.

Buja nesitelbHOCTH yYanmxcst

XapakrepucTika oOMeHa HHpopMalueil Ha pa3TUUHBIX YPOBHSIX OPraHU3alUH KU3HH.
Ananu3 3Ha4eHus1 oOMeHa nHpopManuei A )KUBBIX OPraHU3MOB, B TOM YHCIIE YEIOBEKA.

Ypoxk (4acel)

97(1)

Tema ypoka

Wudopmariys u 4eIoBek

Conep:xanue ypoka

Bo3HuKHOBeHHE ¥ pa3BUTHE HOcUTeNlell HWH(GOpMAIMK C JPEBHEHIIMX BPEMEH [0 HAIero
BpeMEHU. DBOJIIOLINS COBPEMEHHBIX HH()OPMAIIMOHHBIX PECYPCOB.

Buja nessiTeqIbHOCTH yYaluXxcst
XapakTepucTUKa BOSHUKHOBEHMS M PAa3BUTHS HOCUTENeH MH(OpPMALMK C JIPEeBHEHIINX BPEMEH JI0
Hallero BpeMEHH.

AHanu3 coCTOSTHUSI COBPEMEHHBIX HOCUTENEeW MH(GOPMALUK U IMPOTHO3 MyTel MX JalbHEHUIIero
COBEPILEHCTBOBAHUS.

Yuyennveckasi KoH(pepeHIus: «3aMTa HCCIEI0BATEIbCKHX MPOEKTOB) (3 1)

Ypok (4acki)

98-100(3)

Tema ypoka

3ammTa UCCiIeI0BaTEIbCKUX IPOEKTOB

Conep:xkanue ypoka

Lemoncmpayuu. 1lpe3eHTanuy ncciaea0BaTeIbCKUX MPOEKTOB yYaIUMUCS.

Bua nessTeqIbHOCTH yYaluXxcst

[Touck, BbIENEeHUE, CTPYKTYPUPOBAHKE U MIPEICTABICHUE B BHIE COOOIEHUS UM MTPEe3eHTAIUN
HeoOxonuMoil uHpopManuu. YCTaHOBIEHHWE NPUYMHHO-CIEACTBEHHBIX CBSI3€W, BBICTpaMBaHHE
JIOTUYECKOM LIEeTN pacCyKIeHHI 1 TokazarenbcTB. PaboTta B rpymrie.

BriiBrKeHME TUIIOTE3BI M IPOBEPKA €€ C MOMOIIBIO 3aIlJIAHUPOBAHHOTO SKCIIEPUMEHTA.



Muxkpomup. Atom. BemecrBa (34 )

Ypok (4acki)

8-10(3)

Tema ypoka

OcHOBHBIE CBEICHUS O CTPOCHUH aTomMa

Coaepixxanue ypoka

OBoJIOLUS MpPEICTaBIeHU O cTpoeHuu aroma. Mopenu crpoeHus atomoB J[x. Tomcona u
3. Pesepdopna.

[Tocrynatel kBanTOBOM Teopuu H. bopa.



[IpoTOHHOHEUTPOHHAS TEOPUS CTPOEHUs aTOMHOTO sinpa Jl. Banenko u B. I'eiizenbepra.

N3oTtonbl. DnekTpoHHas 000J0YKa aTOMa. JHEPreTUIeCKHE YPOBHHU.

[TonsiTue 006 MeKTpOHHOM OOTIaKe.

Jemoncmpayuu. BuneopparMeHTHI ¥ Claiiibl IO TEME YPOKa, TaOIUIIbI.

Buj gesiTeIbHOCTH yYalmXxcs

Jloka3aTesnbCTBO CII0KHOTO CTPOEHUS aToMa.

Onucanune monenu crpoeHust atoma Jlx. Tomcona, DO. Pesepdopna u H. bopa u ananuz ux
COCTOSITEJIBHOCTH.

XapakTepucTHUKa BaKHEHIIMX SJIEMEHTApHBIX YacTHI, OOpa3ylomux artoM (IPOTOHOB,
HEWTPOHOB, AIEKTPOHOB); KOPIYCKYJISIPHO-BOJIHOBOTO JTyalli3Ma JJICKTPOHOB.

IlepeBox wHpOpMAIMKM O CTPOCHUH aTOMa, OTPAXKEHHOW C TOMOIIBIO CHMBOJIUKH
[lepnoanyeckoit cUCTEMBI, B JEKTPOHHBIE (HOPMYIIBI XMMHUYECKHX JIEMEHTOB. [IoMCK B3aMMOCBSI3H
MEXJY Maccoil aTOMHOro fiJjpa W €ro 3apsAJoM Ha NpUMepe H30TOINOB. XapaKTepUCTHKA CTPOCHHS
AJIEKTPOHHOU 000JIOUKH aTOMOB M UX 3JIEKTPOHHBIX CJIOE€B W SHEPreTHUECKUX YPOBHEH.

Ypok (4acsei)

11(1)

Tema ypoka

[IpakTnueckas padota 1

Conep:kanue ypoka

N3yuenue dpoTorpaduii TpeKoB 3apsHKEHHBIX YaCTHIL.

Bua nestelbHOCTH yUanmxcst

N3yuyenune Qororpaduii TpekoB 3apsDKEHHBIX YAacTHIl, WX aHallu3, OIEHKAa BBIBOJIOB U HUX
UHTEpIpeTarus.

Ypok (4achi)

12-13(2)

Tema ypoka

Otkpsitue . . MenneneessiM Ilepuoanyeckoro 3akoHa

Conep:xkanue ypoka

[Ipeanoceinkn  otkpeiTust I[lepuomnueckoro 3akoHa. IlepBble TMOMBITKM — KiacCHU(pUKAIIMU
XUMHYECKHX JJIEMEHTOB.

Otkpsitue . . MenaeneessiM [lepuoandeckoro 3akoHa.

[TeprogIHOCTH B U3MEHEHUH CBOMCTB XUMHYECKHX AIEMEHTOB U UX COSTUHEHUH.

[Tepunoauueckuii 3akoH B popmynupoBke JI. 1. Menneneena.

CoBpeMeHHBIC MPEACTaBICHUS O MPUYMHAX MMEPUOANYECCKOTO U3MEHEHHUS CBOWCTB XUMHYECKHX
AJIEMEHTOB U UX COCTUHEHUH.

CoBpemennas GpopmynupoBka [lepuoaudeckoro 3akoHa.

[lepuoguueckass cucTeMa XHMHYECKHMX JJIEMEHTOB Kak rpaduyeckoe OTOOpaKkeHHE
[Mepuoauueckoro 3akona. CTpykTypa mepuoandeckoit Tadbmuibl. Ileproapl (0OJbIIMe W Maibie) U
rpymbl (TIaBHBIE U TOOOYHEIE).

Jlemoncmpayuu. Paznuunbie ¢Gopmbl [leproaudeckoit CHUCTEMBbI XHUMHYECKHUX DJICMEHTOB
. . Menaeneena.

Jlabopamopuvie onwvimul. 1. KoHcTpynpoBaHUE MEpPHOIUYECKOM TaOMUIBI XUMHYECKHX
3JIEMEHTOB C MCMOJIb30BaHUEM KapTOUEK.

Bua nesiteqibHOCTH yYaluxcst

XapakTepucTuKa OOIIUX MPEANOCHUIOK CTAHOBIIEHUS! €CTECTBEHHO-HAYYHOU TEOPUU Ha IPUMEPE
[lepuoanueckoro 3akoHa.

AHanu3 SBOJIIOLMH MEPBOHAYAIBHBIX M COBPEMEHHBIX MPEACTABICHUN €CTECTBEHHO-HAay4YHOU
TEOpUHU Ha TpuMepe Tpex popMyarpoBok [leproaudeckoro 3aKoHa.

Coznmanue wMojeneid C BBIICICHHEM CYIIECTBEHHBIX XapaKTepUCTUK OOBEKTa U WX
MpPEJICTaBJICHHEM B IMPOCTPAHCTBEHHO-TpadUUECKONW WM 3HAKOBO-cUMBOJHYeckor (opme. [IporHos
CBOMCTB XUMHUYECKHX OJJIEMEHTOB UM UX COEIUHEHUH Ha ocHoBe [lepumoanueckoid cuUCTEMbI
. . Menaeneena.

[TocTpoeHue nmepruoauveckoi TaOIUIbl XUMUYECKUX 3JIEMEHTOB C HCIIOJIb30BAHHEM KapTOUEK.



XapakTepuCTUKa IEMEHTOB MAJBIX IEPHUOJOB 0 MX IMOJIOKEHMIO B Ilepuonnueckon cucreme
. . Menneneena.

Ypoxk (4acekl)

14-16(3)

Tema ypoka

3nauenue llepuoanueckoro 3akoHa u Ilepuonuyeckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB
J. Y. MenneneeBa Juist pOpMUPOBaHUSI €CTECTBEHHO-HAYYHOM KapTUHBI MUpA.

Coaepixxanue ypoka

[IpornocTryeckass cuna M 3HA4EHUE IEPUOAMYECKOro 3akoHa M I[lepnoaudeckoil CHCTEMBI.
3nauenue [leproauyeckoro 3akoHa u

IIepnoanueckoit cucremel xumuyeckux ieMeHToB J[. M. MenneneeBa i pa3BUTUS HAayKu U
MMOHUMAaHUS XUMUYECKOW KapTUHBI MUpa.

Jlemoncmpayuu. TTopTpeTbl EepBOOTKPHIBATENCH Tayus, ckanausi U repmanus: JI. bByaboapana,
JI. Hunscona, K. Bunkiepa.

Buja nesiTeqIbHOCTH y4YaluXxcst

CpaBHeHuE BUIOB KIIaCCU(PHUKALIUU: ECTECTBEHHON U UCKYCCTBEHHOM.

BeinmonHenue mnpsAMOro JIeAyKTHBHOTO JIOKas3aTesbecTBa Uil llepuonnueckoro 3akoHa Ha
MIpUMepe OTKPBITHUS rajlusl, CKaHAUs U TepMaHusl.

Xapakrepuctuka Bkiana [lepuommueckoro 3akoHa u I[lepuoandeckodl CUCTEMBbl XUMHYECKUX
anemeHToB JI. 1. MenneneeBa B pa3BUTHE HAyKW Y IOHMMaHUE XUMHYECKOW KapTHHBI MUPA.

Ypok (4acki)

17(1)

Tema ypoka

brnaropoansie raset

Conep:xkanue ypoka

bnaropoaHbie ra3pl, IpUUrMHA UX CYIIECTBOBAHHUS B ATOMapHOM COCTOSIHHH.

[Ipumenenue 61aropoIHBIX Ta30B.

Jlemoncmpayuu. BuneodparMeHTsl ¢ HEOHOBOM peKIaMOl M aprOHOBOM CBAapKOM, M300pakeHHe
TUpUKaOiel M BO3AYIIHBIX IAPOB, 3aMI0JIHEHHBIX TeIHEM.

doTtorpadun 6aIbHEOJOTHYECKON PAJOHOBON BaHHHI.

Buj nesiteIbHOCTH yUanmxcst

OObscHEeHNE 3aBUCUMOCTH HMHEPTHBIX CBOMCTB 0OJIarOPOIHBIX Ta30B OT CTPOCHUS UX aToMa.

YcTaHoBlIeHHE COOTBETCTBUSI MEXAY CBOMCTBAMH OJarOpOJHBIX Ta30B M UX MPAKTUYECKUM
MIPUMEHEHHEM.

Ypok (yachi)

18(1)

Tema ypoka

HonHas xumu4eckas CBsizb

Conep:xaHue ypoka

Nonbl u ux knaccudukanus: mo 3apsany (QHUOHBI U KaTHOHBI), COCTaBY (ITPOCTHIE U CIOKHBIE).
Cxema 00pa3oBaHMsI HOHHON CBS3H.

HoHHbIe KPUCTAIITNYECKHUE PEIIETKH.

Xopua HaTpUS — TUITMYHBIN MPEICTaBUTENh COSUHEHNUN C HOHHBIM THUIIOM CBSI3U.

Jlemoncmpayuu. Monenb KpUCTaNTNYECKON pElIeTKH XJIOPHIa HATPHSL.

OO0pa3ziubl MUHEPAJIOB U BEIIECTB C MOHHBIM THIIOM CBSI3H: OKCHUJA KaJbIIHS, Pa3IMYHBIX COJEH,
TBEP/BIX IIENI0YEH, TaTuTa, KaIbIIUTA.

Buj nesiTeIbHOCTH yUalMXxcst

XapakTepucTUKa HMOHHOM CBS3M KaK CBS3HM, BO3HHKAIONICW MyTeM OTJa4d WIH TpUueMa
AIIEKTPOHOB.

Knaccudukaius MOHOB MO pa3HBIM OCHOBAHUSM. YCTaHOBIIEHHWE 3aBUCUMOCTH MEXIY THIIOM
XUMHUYECKOH CBSI3H, TUTIOM KPUCTAITUIECKON PEeIIETKH U (U3MYECKUMU CBOMCTBAMH BEIIECTB.



Ypoxk (4acekl)

19-20(2)

Tema ypoka

KoBanenTHas xumnueckas cBsi3b

Coaepxxanue ypoka

KoBanenTHas cBA3b Kak CBsI3b, BO3HUKAIOLIAS 32 CUET 00pa30BaHMs OOIIMX IEKTPOHHBIX Map
IIyTE€M NEPEKPHIBAHUS FIEKTPOHHBIX OpOUTAIEH.

KpaTHOCTh KOBaJIEHTHOM CBSI3H.

OOMeHHbIE U IOHOPHO-aKIIEITOPHbIE MEXaHU3Mbl 00pa30BaHUs KOBAJCHTHOMN CBS3H.

DnektpootpunarenbHocTh (J0).

Knaccugukanus xoBaneHTHBIX cBsi3eil mo D0 (nossipHas u HenoJsipHast). Jumosu.

Kpucrannuueckue pemerku Jyist BEIIECTB ¢ ITUM TUIIOM CBSI3U: MOJIEKY/SIPHbIE U aTOMHBIE.

Jemoncmpayuu. Monenu MOJEKYISIPHBIX KPUCTAJUIMUECKUX PEIIeTOK (MOJa, YIIIEKUCIIOro ras3a)
M aTOMHBIX pemieTok (ammasa, rpapura).

JleMoHcTpalyst BEEeCTB ¢ KOBAJIEHTHBIM TUIIOM XUMUYECKON CBS3H.

Bua nesrtebHOCTH yUanmxcst

XapakTepucTUKa KOBAJIEHTHOM CBSI3M KaK CBSI3M, BO3HHUKAIOLIEH 3a cueT 00pa3oBaHMs OOLINX
AIIEKTPOHHBIX Map MyTEM MepPEeKPhIBaHUs 3JEKTPOHHBIX OpOUTAIEH.

Knaccudukanus KoBaJeHTHBIX CBsI3€H MO pa3HbIM OCHOBAHUSIM.

VYcTaHoBlIeHHE 3aBUCUMOCTH MEXIY THUIOM XHMHMUYECKOM CBSI3M, THUIOM KPHUCTaUIMYECKOM
peueTku U pU3n4ecKUMU CBONCTBAMU BEILIECTB.

Ypok (4acki)

21-22(2)

Tema ypoka

Mertainibsl U cruiaBbl. Mertayinyeckasi XUMHUYECKasi CBSI3b

Conep:xkanue ypoka

Ob6mue ¢buznueckue CBOICTBa METaJJIOB: 3IEKTPONPOBOJHOCTD, MPOYHOCTb,
TEIUIONPOBOJHOCTh, METAITMUECKUN OJIeCK, MIaCTUYHOCTb.

CruniaBbl uepHbie U 11BeTHBIE. CTanb, 4yryH. JlaTyHb, OpoH3a, MEIbXUOP.

Mertannnueckas CBsi3b. 3aBUCUMOCTh 3JIEKTPOIPOBOIHOCTH METAJJIOB OT TEMIIEPaTYpHhI.

Lemoncmpayuu. Konnexuus meramioB. Kosuiekius criiaBos.

Jlabopamopuvie onvimei. 2. O3HAKOMIIEHUE C KOJUIEKLIUAMH METAJJIOB U CILJIaBOB.

Buj nesiteIbHOCTH yUanmxcst

XapakTepucTUKa METaUTNYECKOM CBSI3U KaK CBSI3UM MEXJJy aTOMHOHAMH B METajllaX U CIUIaBax
MOCPECTBOM 0000IIECTBICHHBIX BAJIEHTHBIX 3JIEKTPOHOB.

Knaccudukaius MeTanioB o pa3HbIM OCHOBAHUSM.

OObsicHEHNE eMHOM PUPOIBl XUMHUYECKUX CBS3CH.

VYcTaHOBIIEHHE 3aBUCUMOCTH MEXIY TUIIOM XUMHUYECKOM CBSI3M, TUIIOM KPUCTAJIIMYECKOMN
peleTk U pU3nUYecKUMU CBOMCTBAMU BEIIECTB.

Ypok (yachi)

23(1)

Tema ypoka

MonekyasipHO-KMHETHYECKasi TeOpus

Coaepxxanue ypoka

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. MpeanbHelii ra3. YpaBHEeHHe
COCTOSIHMS U/I€AJIBHOTO Tra3a.

Hemoncmpayuu. nddy3ust TyMMCTHIX BEIIECTB C TOPSIIECH JTaMIIOUYKU HaKaTUBaHUS.

Judy3us nepmanranara kanus win cyibgara meau (I1) B Boe.

Jlabopamopnvie onvimel. 3. BpOyHOBCKOE IBM)KEHUE YACTHIl TYIIM WJIM LIBETOYHON MBLIBII B
BOJIE.

Buj fesiTeIbHOCTH yUYalmxcs

XapakTepucTHKa SBOJIIOLMK CTAHOBJIEHUS TaKOM (yHIaMEHTalIbHON €CTECTBEHHO-HAYYHOMH
TEOPHH, KaK MOJICKYISIPHO-KMHETUYECKas, 1 €€ OCHOBHBIX IOJIOKEHU.



AprymeHTanus 3Toil TEOpUU Ha OCHOBE U3YYEHHBIX B OCHOBHOM LIKOJIE Fa30BBIX 3aKOHOB boiiis
— Mapuorra, llapns u I'eii-JIroccaxa.

PackpeiTie ponu moaenupoBaHHs (aOCOTIOTHO YIPYrHe CTOJKHOBEHHS, WACAIBHBIN Ta3) B
CTaHOBJICHUU €CTECTBEHHO-HAYYHOU TECOPUHU.

Onucanue arperaTHbIX COCTOSSHMM BELIECTB M B3aUMHBIX IEPEXOJ0B MEXAY HUMHU.
DKCIepUMEHTAIBHOE OATBEPKICHUE TEOPETUUECKUX TOJI0KEHUH.

Ypok (4acei)

24(1)

Tema ypoka

ArperaTHble COCTOSIHUSI BELLIECTB

Coaepxxanue ypoka

["a3z006pa3Hoe cocrosiHue. 3akoH ABOTaApo U CIEACTBUS U3 HETO.

MouisipHBIif 00BEM Ta30B MPH H. Y.

Kunkoe cocrosiHue BENIECTB.

TekyuecTsb.

TBepnoe cocrosHue BemiecTBa. KpHCTajulMuecKkue pemIeTKH pPa3HbIX THUIOB JJIi TBEPIOTO
COCTOSIHUS BEIIECTBA.

[TonsiTue o mnasme. Boicoko— n HU3KO-TeMIIepaTypHast I1a3Mbl U UX IPUMEHEHUE.

B3aumHble nepexo/ibl MEKy arperaTHbIMU COCTOSIHUSIMU BELIIECTB.

Jemoncmpayuu. TlpuOopbl Ha OCHOBE HHM3KOTEMIEpaTypHOW Ija3Mbl (ra3oBbI€ Ja3ephl,
IJ1a3MEHHBIE MTaHeIH TEeJIEBU30POB U T. [1.).

Jlabopamopuvie onvimsi. 4. TlpoBepka mpubopa s MOJYy4eHHsS Ta30B Ha TepPMETUYHOCTH. O.
VYBenu4yeHne JaBiieHUs KUIKOCTH MPH ee ckaThu. 6. CpaBHEHHE KOJIeOaTeTbHBIX IBHKEHHA MOJIEKYIT
BOJEI U JIb1a ¢ moMomnsio CBY.

Bua nesiteIbHOCTH yUanmXxcst

XapakTepucTHuKa TBEpJOro, )KUIKOTO U T'a3000pa3HOr0 COCTOSHUS BEIIECTB, a TAKXKE B3aUMHBIX
Mepexo10B Mexay HUMU. OnucaHue 1mia3Mbl U KJIacCUpUKaIus ee 3aBUCUMOCTH OT TEMIIEpPaTyphl.

YcTaHoBlIleHHE MPUYUHHO-CIIEACTBEHHBIX CBSI3el MEXAY TUIIOM IUIa3Mbl U €€ MPUMEHEHUEM.
Brimonenue ¢ cobmoieHneM nMpaBuil TEXHUKA 0€301MacHOCTH J1a00paTOPHBIX OIBITOB.

Ypok (yachi)

25-26(2)

Tema ypoka

[Ipupoaubiii ra3

Conep:xkanue ypoka

[IpuponHblii ra3, €ro cocraB M HalpaBiCHUS WCIOJb30BAHUS B KauyeCTBE TOIUIMBA U
XUMHYECKOTO ChIPbSI.

KonBepcus merana. CHHTE3ra3 u €ro UCHOJIB30BaHUE IS MOJy4SHHs] CHHTETUYECKOT0 OeH3MHA
Y METaHoJa.

[IpenenbHble U HENpEAEIbHBIE YIIEBOAOPOAbl. KauecTBEHHbIE peaKliui Ha KPATHYIO CBSI3b.

buoras.

Hemoncmpayuu. 1lapocTepkHeBble U 00BEMHBIE MOJEIM MOJEKYN TMEPBBIX MpEACTaBUTENEH
IIPENENbHBIX YIIIEBOAOPOIOB.

Konnekuus BemecTs 1 MaTepHalioB, OJIy4aeMbIX Ha OCHOBE MPUPOJAHOTO rasa.

dusnyeckue CBONCTBA Tra3000pa3HbIX (TpomaH-OyTaHOBash CMECh B 3aXKHUTAJKe), >KUIKUX
(6eH3uH) 1 TBepAbIX (MapaduH) aJKaHOB: arperaTHOe COCTOSIHHUE, PACTBOPHUMOCTD B BOJIE.

I'openue npoman-0yTaHOBOW CMECH (3aKUTAIIKA).

OTHo1IeHNE NpeleabHbIX U HEMPEAENbHBIX YIIIEBOJOPOJIOB K PacTBOPY NEpMaHraHaTa Kajius 1
OpOMHOI BOJIE.

Bua nesiTeqIbHOCTH yYaluXxcst

XapakTepucTUKa COCTaBa ¥ OCHOBHBIX HAmpaBICHU HCIHOJIb30BaHUA H IepepadoTKu
IIPUPOJHOTO Ta3a.

YcraHoBieHHe 3aBUCUMOCTH MEXJy 00beMaMH JOOBIYM MPUPOAHOTO raza B PO u OromkeToM.
[Torck B3aUMOCBS3M MEXAYy HM3y4aeMbIM MaTepuaJoM U Oyaymed mpodeccHoHanbHOM



JESITEILHOCTBIO.

W3yuenne mnpaBuwiI SKOJIOTMYECKH TPAMOTHOTO TOBEICHHS M 0€30macHOro oOpamieHus ¢
MPUPOTHBIM ra30M B OBITY M Ha TPOU3BOJICTBE.

Onpenenenne MNPUHAIUICKHOCTH BEIIECTB K  pa3jMYHBIM  TuUNaM  (NIpeAeiabHBIM WU
HEIpeeNbHbIM) U KJIacCaM yIJIEBOJOPOJIOB.

BerinosiHeHnEe AEMOHCTPALIMOHHOTO AKCIIEPUMEHTA C IIOMOILBIO POJIHOTO SI3bIKA U SA3bIKa XUMUU.

OO6oOmieHre 3HAaHWI W OIICHKA BBIBOJOB O 3aKOHOMEPHOCTSAX W3MEHEHHS CBOWCTB B
FOMOJIOTMUYECKOM PSIY MPEAETIbHBIX YIIIEBOJOPOIOB.

Ypok (4acki)

27(1)

Tema ypoka

[IpakTnueckas padora 2

Conep:xanue ypoka

[Tonyyenue, cobupanue u pacrio3HaBaHUE ra30B

Buja nesiTeIbHOCTH yYalMXCsE

[Tonyyenue, cOop W pacmo3HaBaHHE BOJOPOJA, KHUCIOPOJa, YIJIEKHCIOro raza, aMMHaka U
STHIIeHA. BEITIOTHEHNE ¢ COOFOIEHUEM MPABUJI TEXHUKHA O€30IMaCHOCTH XHMHUYECKOTO SKCIIEPUMEHTA,
HAOJIIOJICHUE 3a HHUM, aHaJM3 pPe3yJIbTaToOB, OIEHKA BBIBOJOB W WHTEPIPETAIUS PE3yIbTaTOB
HaOJIFOIEHUIA.

Ypok (yacki)

28(1)

Tema ypoka

Kunkue BemectBa. Hedth

Conep:xkanue ypoka

Hedts, ee cocras, pusnueckne cBOKWCTBA M MPOUCXOKICHUE.

DKOJIOTHYECKUE TIOCIIC/ICTBUSI pa3inBa HEPTH U CLIOCOOBI OOPHOBI C HUMHU.

[TorryTHBIN HeTSIHOM ra3, ero cocTan.

[Tporeccrr mepepadboTku HEDTH: PEKTUPHUKAIIAS U KPEKHHT .

[IponykTsl nepepabOTKu HE(DTH U UX UCIIOIH30BAHHE.

Jemoncmpayuu. O6pazoBanue HeTIHOM MIICHKN HA IOBEPXHOCTH BO/IBL.

Komnexuus «HedTrs 1 npoayKThl ee mepepaboTKu».

Buj nesiteIbHOCTH yUanmxcst

XapakTepucTHUKa COCTaBa U OCHOBHBIX HAIIPABJIEHUH MCHOJIB30BaHUS U IepepabOTKH HEPTH.

YcTaHoBlieHHE 3aBUCUMOCTH Mexay oObemamu 100b1un Heptu B PD u Oromxerom. [lonck
CBSI3M M@Ky M3ydaeMbIM MaTepuaioM U Oyayiiei mpodeccuoHanbHOM e TeIbHOCTBIO.

OO6HapyxeHue HenpeaeNbHbIX COSIMHEHUN B )KUAKUX HEPTETIPOTYKTaX.

N3ydyeHne 9SKOJIOTMYECKHM TPaMOTHOTO TMOBEJACHHS M 0Oe30mMacHOro  oOpamieHus ¢
He(dTenpoyKTaMu B OBITY M Ha MIPOU3BO/ICTBE.

Ypok (yachi)

29-30(2)

Tema ypoka

TBepnoe cocrosiHue BeuiecTBa. JKuikre KpucTalibl

Coaepxxanue ypoka

Kpucrannuueckue wu  amopdubie BemectBa. [Ipu3Haku ©  cBoOiicTBa  aMOpP(HOCTH.
OTHOCUTENBHOCTh UCTUHBI B XHMMH.

Kunkue kpucTauibl ¥ UX IPUMEHEHUE B TEXHUKE.

OTHOCHUTENHHOCTH UCTHHBI B OMOJIOTUH U (DU3HKE.

Jemoncmpayuu. Konnexkuust aMop@HBIX BEIIECTB M MATEPUAIIOB.

[Tonydyenune nnacTUIeCKO cephl.

Konnekuust mpubGOpoB Ha OCHOBE KHUIKHX KPUCTAIIIOB.

BuneodparmeHTsI U ClIaliIpl IO TEME ypOKa.

Buna nessreqibHOCTH yUaluXxcst



CpaBHEHHE KPUCTATMYECKUX U aMOP(HBIX BEIIECTB.

YcranoBieHue 3aBUCUMOCTH MEXY CBOMCTBAMH aMOP(HBIX BEIECTB M UX IPUMEHEHUEM.

XapaKTepI/ICTI/IKa OTHOCUTCIIbHOCTHU MCTHHBI B XMMHWU HAa MPHUMEPC HBOﬁCTBCHHOFO TIOJIOKCHUA
Bojopoaa B llepmommueckoil — cucrteme,  JI€JIE€HHUS ~ XMUMHUYECKOM  CBA3M  HAa  THIIBI,
B3aMMOOOYCIIOBICHHOCTH (PU3MUECKUX CBOMCTB BEIIECTB U TUIIAM MX KPUCTAJUTMUECKON PEIIETKH.

Ornucanue KUAKUX KPUCTAJJIOB B KAa4YC€CTBC IMPHUMEPA OTHOCUTCIBHOCTU ACJICHUSA BCIICCTB Ha
THUIBI IO UX arperaTHOMY COCTOsIHUI0. Kimaccupukanust )KuaKuX KpUCTaJlIOB.

YcraHoBiIeHHE 3aBUCUMOCTH MCKOY CBOMCTBaMHU KUAKHUX KPUCTAJIOB U UX IMPUMCHCHUCM B
TexHuke. [Ionck npumMepoB OTHOCUTENBHOCTH UCTUH U3 OMOJIOTHH U (DU3UKH.

Ypok (4acki)

31(2)

Tema ypoka

Knaccudukaryst HEOpraHUYECKUX BEIIECTB U €€ OTHOCUTEITLHOCTh

Conep:xanue ypoka

Knaccudukanus npupoansix BeniecTB. Opranuueckre U HeopraHmieckue Bemiectsa. Mzomepusi.

Knaccudukanust HeOpraHU4eCKHUX BEIIECTB.

[IpocTsrie BemecTBa: METaIIbI, HEMETAJLIBI, OJIarOPOIHBIE Ta3bl.

OTHOCHUTETBHOCTD JICTICHUS MPOCTHIX BEIIECTB HA METAJUIBI M HEMETAIIIBI.

Amnotponus v ee IpUYHHBI.

CrnoHBIE BEIIECTBA: OKCUIBI, KUCJIIOThI, OCHOBAHUS, COJIU.

OTHOCUTETHHOCTH KJIaCCU(UKAIIUU CIOXKHBIX BEIIECTB.

Jlemoncmpayuu.

Konnexnuu mpoCcThIX U CIOKHBIX BEIIECTB.

[Tonydenune naacTUUECKO Cephl.

[Tonyuenue 6emnoro ¢ocdopa.

BuneodparMeHThI 1 cltaiiibl MO TEME ypoKa

Bua nesiteIbHOCTH yUanmXxcst

Knaccudukanus BemecTB no ux NpoUCcX0oKICHHIO.

Knaccudukanus mpocTeiX BEMIECTB U JOKA3aTEIbCTBO OTHOCUTENBLHOCTH 3TON KiIacCU(PHUKAIIH.

OO0bscHEeHHEe MPUYMH MHOTOOOpPa3us MPOCTHIX BEIIECTB SBICHUEM AJJIOTPONUU M MIPUYUH 3TOTO
SIBJICHUS.

Knaccudukanus cioXHbIX BEIIECTB U JOKa3aTebCTBO OTHOCUTEIBLHOCTH ATON KiIacCU(PUKAIIH.

Ypok (yachi)

32-33(2)

Tema ypoka

Knaccudukanus opraHM4ecKux cOeIUHEHHMA

Conep:xaHue ypoka

Oco0eHHOCTH cOCTaBa, CTPOCHUS M CBOWCTB OPraHMYECKUX COCTUHEHHIA.

OcHOBHBIE TIOJIOKEHUSI TEOpUU XUMUYeckoro crpoeHust A. byrneposa, @. Kekyne, A. Kynepa.

W3omepuss kak (QyHKIMS XUMHYECKOIO CTPOSHUS Ha MpHUMEpe OTHIOBOIO CIOHPTa H
JMMETUIIOBOTO 3dupa.

[TprurHBI MHOTOOOpa3Hsl OPraHUYECKUX COCTUHEHUH.

Knaccugukamuss opraHMuecKUX COEAMHEHHWH. YTIEeBOJOpOJbl: AJIKaHbI, AalKEHbl, AJKUHBI,
aJNKaJUEeHbl U APEHBI.

Knacchel opraHMueckix coearHEHHH, MOJIEKYIbl KOTOPBIX coJiepkKaT (PyHKIMOHAIbHbIE TPYIIIbI:
THJIPOKCUIbHYIO, KapOOHWIIBHYIO, KapOOKCUIIbHYIO, aMUHOTpynmy. OTHOCHTENbHOCTb JENIeHUS
OpraHMYECKUX COEIMHEHUN Ha Kiaccel. /[emoncmpayuu. Konnekuus OpraHMYECKUX COEIUHEHUH.
Tabnuuel, BugeodparmeHTs! 1 crnaiiipl o TeMe ypoka.

Bua nesrebHOCTH yYanmxcst

CpaBHEHNE HEOPraHUYECKUX U OPraHUUYECKUX BEILIECTB.

XapakTepucTrka 0COOEHHOCTEH OpraHn4ecKrX BEIIeCTB.

DopMyIMpPOBaHNE OCHOBHBIX MOJIOKEHUN TEOPUH XUMHUYECKOTO CTPOEHUS.

OObsicHEeHHE MPUYMH MHOTO00pa3Hs OPraHMYECKUX COCTNHEHHA.



Knaccugukanuss opraHMuecKUX COEAMHEHHUH MO 3JIEMEHTHOMY COCTaBY M (PYHKIIMOHAIBHBIM
rpymmnam, 10Ka3aTeIbCTBO OTHOCUTEIFHOCTH 3TON KIIACCH(HUKALINY.

Ypoxk (4acekl)

34-35(2)

Tema ypoka

[Tomumepst

Coaepxxanue ypoka

OcCHOBHbIE TOHATUS XUMHUHU BBICOKO-MOJIEKYISIPHBIX COEIMHEHUI. MOHOMEp, IOJIUMED,
3JIEMEHTAPHOE 3BEHO, CTENIEHb MOJIMMEPHU3ALUN.

CriocoObI MOTydeHHsI TOJIMMEPOB: PEAKIIUH MMOJIMMEPU3AINH U TIOJTUKOHICHCAIUH.

buonosnnMeps! 1 uX 6GHOJOrUYECKast poJib.

[Tnactmaccel. TepmomacTel u peakrormiactel. [IpeacraBurenu mmactmMacc M 0OJacTH WX
npuMeHeHus. BosokHa. [TpuposHbie (3KUBOTHOTO U PAaCTUTENBHOTO MPOUCXOKACHUS) U XUMUYECKUE
(MCKyCCTBEHHBIE U CHHTETHYECKHE) BOJIOKHA.

[IpencraBuTeny BOJOKOH U 00JIACTH UX IPUMEHEHUS.

Heopranunueckue nojrMeps! Kak BEIIECTB aTOMHOW CTPYKTYPHI.

Lemoncmpayuu. Konnexus mnactmacc. Komneknust BonokoH. Mojenu crpykryp 6enka u JITHK.
Kosekiusi HeOpraHu4ecKux MOJUMEpPOB (MHUHEPAIIOB U TOPHBIX MOpoj). [losydeHue IiacTH4ecKon
CEPBL.

Bua nestebHOCTH yUanmxcst

N3yuenne noHATHH Xxumuu nonuMmepoB. CpaBHEHHME peaklui MOJHUMEpU3aluu |
MTOJIMKOHICHCAIIUH.

XapakTepucTuka OMOMOIMMEPOB U UX POJIH.

XapakTepucTHKa IUIacTMacc, HMX KilacCupUKauus, H3ydeHHe INpeAcTaBuTeneil um obisactu
IIPUMEHEHMs IJIacTMacc. XapaKTepUCTHKA BOJIOKOH, UX KJIacCCU(UKALUA, U3ydEHHE MTPEeICTaBUTENNEN U
o0OnacTd mNpUMEHEHUs BOJIOKOH. OmnucaHue HEOpPraHUYecKUX IOJIMMEPOB, MX KiaccH(UKanus,
U3ydeHHe MpeICcTaBUTeNeld U 00JacTi IPUMEHEHHs IOJIMMEPOB.

Ypok (4achi)

36-37(2)

Tema ypoka

CMmecu, uX COCTaB U CIIOCOOBI pa3AeICHUs

Conep:xkanue ypoka

[TonsATHE O CMeEcH Kak CUCTEME, COCTOALIEH U3 Pa3IMYHbIX XMMUYECKUX BELIECTB.

Knaccudukanus cmeceid 1Mo BH3yaldbHBIM IpHU3HAKaM (TOMO— M TE€TEPOTreHHBIE CMECH) U
arperaTHOMY COCTOSTHHIO (TBEp/IbIe, KUKHE U Ta3000pa3HbIC CMECH).

CocraB cmeceii: MaccoBasi U 00bEeMHasl 10JI1 KOMIIOHEHTa CMECH.

CriocoOblI pa3zielIeHUs CMECEH.

Jlemoncmpayusa. I3ydyenue qUCTUILUIMPOBAHHON BOBI.

OuncTka cMecH KpUCTAJJIOB AUXPOMaTa U epMaHraHata Kajus.

Jlabopamopmuvie onvimwul. 7.BbllapuBaHre pacTBOpa IMOBapeHHOW conu. DUIBTPOBaHHUE
reTreporeHHoil cMmecu. OTcTaMBaHUE KakK CIOco0 pas3jielieHHs cMeced NeKaHTalued M ¢ MOMOIIBIO
JENUTEIbHON BOPOHKH.

Bua nesiteqibHOCTH yYaluxcst

XapakTepucTUKa CMeCH KakK CHCTeMbl BemlecTB. X kmaccudukaius U OTpakeHHE COCTaBa C
MTOMOIIBI0 HAX0XKACHUS 00bEMHOM MM MacCOBOM JOJTM KOMIIOHEHTA CMECH.

Omnucanue criocoOoB pasziesieHus: cMeceil.

BrinonHeHne JeMOHCTPAIMOHHOTO XMMUYECKOTO IKCIIEPUMEHTA.

BreimonHnenue 1abopaTOpHOTO OKCIIEPUMEHTa C COONMIOACHHEM TEXHHKH 0e30MacHOCTH,
HaOII0/IEHUE 32 HUM, OI[EHKa Pe3yIbTaTOB HAOIOICHUS U UX WHTEPIIPETAIIUS.

Ypoxk (4acel)
38-39(2)
Tema ypoka



JucniepcHble CUCTEMBI

Coaepxxanue ypoka

IToHATHE THUCIIEPCHOM CUCTEMBI.

Knaccugukanuss IUCTIEpCHBIX CHCTEM IO pa3MepaM JAUCHepCHON ¢a3bl M arperarHoMy
COCTOSTHUIO JUCTICPCUOHHOM Cpefibl ¥ TUCTIEPCHOM (a3bl.

3HaueHuEe JUCHEPCHBIX CHUCTEM B MPUPOJE, IPOMBILIIEHHOCTH M IIOBCEIHEBHON KU3HU
YeJI0BEeKa.

I'pyOomucniepcHbie cUCTEMBbl M HX Kiaccuukaims (CyCIICH3WH, OMYJIbCHH, ad3pO30JiH).
[IpuMeHeHMe 3TUX CUCTEM B TEXHHUKE U OBITY.

TonkoaucnepcHsie (KOUIOUIHBIE) CUCTEMBbI, WX Kiaccudukanusa (3014 u renu). Koarymsius.
Cunepesuc.

Lemoncmpayuu. O0pa3Lbl pa3IUUHBIX TUCHEPCHBIX CUCTEM: 3MYIbCUHU, CYCIIEH3UH, a3pPO30JIH,
TeJld U 30JIH.

[MonydeHne KOJUTOMIHOTO pacTBopa u3 xiopumia xemnesa (II1).

Koarymsanus nosydeHHOro pactsopa.

Oddext Tunnans.

Jlabopamopnwbie onvimsi. §.O3HAKOMIICHHUE C TUCTIEPCHBIMHU CHCTEMaMHU.

Bua nesrenbHOCTH yUanmxcst

XapakTepucTUKa pa3IUYHbIX THUIIOB JMUCIEPCHBIX CHUCTEM Ha OCHOBE arperaTHOrO COCTOSIHHS
JTUCTIEPCHOM (ha3bl U AUCTIEPCUOHHOM CPEIBI.

N3ydenue ponu pa3nuyHbIX TUIIOB AUCIIEPCHBIX CUCTEM B )KM3HU MPUPOJIBI U 0OIIECTBA.

Ypok (4acki)

40(1)

Tema ypoka

[ToBTOpenue u 06061eHne no Teme «CTpoeHue aToMa 1 BelecTBa»

Conep:xkanue ypoka

CrtpoeHue aToMa U CTPOCHHE BELIECTBa.

CraHoBJeHHE, CYIIHOCTh U Pa3BUTHE BaXHEHIINUX TEOPUU XUMHUU: NEPUOAMYECKOTO 3aKOHA U
TEOPUU XUMHUYECKOTO CTPOCHHUSI.

Knaccudukanus opraHM4ecKuX 1 HEOPraHUYEeCKUX BEIIECTB.

Buj nesiteIbHOCTH yUanmxcst

O060011eH1e OCHOBHBIX CBEJICHHI 110 KOHKPETHOHN MpoOIeMaTHKE, BBIJICTICHUE U XapaKTepUCTUKA
BAKHEHIIMX MOHATHUH, 3aKOHOB U TEOPUH.

Ypok (yachi)

41(1)

Tema ypoka

KonTtponsHas padota 2

Conep:xaHue ypoka

CrtpoeHue aToMa U BellecTBa

Buj nesiTeIbHOCTH yUYaumxcst

OneHka coOCTBEHHBIX JOCTHKESHH.

AHanu3 pe3ynbTaTOB KOHTPOJIBHOM pabOThl M TMOCTPOCHHE MYyTEH MOCTHKEHHUS >KEeIaeMOro
YPOBHSI YCHEITHOCTH.

Xumuueckue peaxuun (13 1)

Ypoxk (4acekr)

42-43(2)

Tema ypoka

XUMHUUECKUE PeaKIMH U UX KIacCUPHUKAIH

Coaepxxanue ypoka

XUMHUUECKUE peaKIMy UIH XUMUYECKHE SIBJICHUS, UX OTIINYMS OT (PU3HUYECKHX SIBICHUU.
Peakiiuu 0e3 u3MeHEeHHs cOCTaBa BELIECTB: AJNIOTPONU3AIMH U H30MEPHU3ALIUH.



Peakuuu, waymmue ¢ WM3MEHEHHWEM 4YHCIa M COCTaBa BEIISCTB, COCAWHCHHUS, PAa3JIOKCHUS,
3aMeIleHus, 0OMEHa.

Peakimu, npoTeKaromye ¢ BhIICICHUEM WIH MOTJIOMIEHUEM TeIUIOTHI: 9K30-H SHIOTCPMHUYCCKHUE.

Jlpyrue mnpu3HaKu KiacCH(PUKAUMK XMMUYECKUX PEaKIHil Ha MPUMEpPE CHHTE3a OKCHJA CEepbI
(VI): wu3MeHeHMe CTeleHEeW OKHUCICHUS JJIEMEHTOB, OOpa3yOLIMX BELIECTBA, HCIOJIb30BaHHE
KaTaJn3aTopa, arperaTHOE COCTOSIHUE BELIECTB, HAIPABJICHHUE TPOLIECCOB.

Jemoncmpayuu. Tloryaenue 6enoro ¢ocdopa.

I'openue pocopa u pactBopenue okcua Gocdopa (V) B Boje.

[Monyuenue u paznoxenue ruapokcuaa meau (11).

B3aumoeiicTue xenesa ¢ pactBopoMm cyibdara meau ().

OmneIThl, MLTIOCTpUpYIOIIME mpaBuwiio beprosne, — oOpa3oBaHuMe ocajaka, rasa wid ciaadoro
ANEKTPOIIUTA.

Buja nesiTeIbHOCTH y4auIMXcst

CpaBHeHuEe XUMHUYECKMX U (u3nyeckux sapieHud. Krnaccuduxamus peakuuy Mo pasivyuHbIM
OCHOBAHUAM.

ApPryMeHTHpPOBAaHHAs XapaKTEPUCTUKA KaKI0I0 TUIIA U BUAA XUMHUYECKUX PEAKLIUH.

Brimoanenne JACMOHCTPAIUOHHOTO XUMHWYECKOT'O SKCIICPUMCHTA.

Habntonenue u onucanue ero.

Ypok (4acki)

44-45(2)

Tema ypoka

CKOpOCTh XMMUYECKON peaKuu

Conep:xkanue ypoka

[ToHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIIUH.

I'oMoreHHbIe U TeTepOreHHbIE PEaKIUu.

3aBUCHUMOCTh CKOPOCTHM XHMMMUYECKOH pEaKIUH OT MPHUPOJAbI PEarupyroliux BeLIECTB, HX
KOHLIEHTpPAIIUH.

3aBUCHMOCTbH CKOPOCTH peakiuu oT Temrepatypsl. [Ipasuno Bant-T'odda.

3aBUCHUMOCTh CKOPOCTH pEaKIUH OT IUIOMAJ CONPUKOCHOBEHHS BEIIECTB M HATWYHS
KaTajan3aTopa.

Jemoncmpayuu. 3aBUCUMOCTh CKOPOCTH pEaKIUU OT MPUPOJBI BEIIECTB Ha IpUMeEpe
B3aUMO/JICHCTBUSL PACTBOPOB PA3IMUYHBIX KHUCIOT OJWHAKOBON KOHIIGHTpAIlMK C OJIMHAKOBBIMU
rpaHyjJaMu IIMHKa U B3aMMOJICHCTBHE OJMHAKOBBIX KYCOUKOB MarHus, IIMHKA U jKelie3a C COJISTHOM
KHCJIOTOM.

BsaumoneiictBue pactBopa CepHO KUCIOTHI C pacTBOpaMU THOCYNb(ara HaTpHs Pa3IUYHOM
KOHILIEHTPAIIUH.

BsaumopeiicTBue pacTBOpOB CEpHOMl KHCIOTHI M THOCYIbdaTa HATpHUs MPU PA3IUYHBIX
TeMIiepaTypax.

Jlabopamopnvle onvimul. 1. BiusiHue TeMiepaTypsl Ha CKOpocTh peakiuu okcuaa memu (1) ¢
CEpPHOU KUCIOTOM.

PaznoxeHne mepokcuaa BOAOpOAa € momolnbio okcuaa mapradma (IV), a taxke kaTamasbl
CBIPOTO KapTodes.

Buj nesiTeIbHOCTH yUyanmxcst

XapakTepucTUKka CKOPOCTH XUMHUYECKOW peakiuu U (PaKTOpOB €€ 3aBHCHUMOCTH OT MPUPOJIBI
pearupyronmx BeIIeCTB, WX KOHIICHTPAIMH, TEMIIepPaTyphl, MIIOIMIATN CONPUKOCHOBEHHS BEIIECTB.
BrimonHenne XuMHUYECKOTO SKCIIEPUMEHTA ¢ IIOMOIIBIO POTHOTO SI3bIKa U s3bIKa XUuMUU. Habmonenue
32 HUM U €ro OIKCaHue.

Ypoxk (4acskr)

46(1)

Tema ypoka

OO0paTuMOCTh XUMUYECKUX PEaKINi
Coaepxxanue ypoka

HeoOpatumbie 1 0OpaTuMble peakLuu.



CocrosiHre XMMUYECKOTO PABHOBECHS JJISi OOPAaTUMBIX PEAKIIUH.

[punnun Jle-Ulatenpe. CMenieHMe XUMUYECKOIO paBHOBECHSI OOpaTUMBIX pEakUMi B
XMMHYECKOM IPOM3BOJICTBE HA MPHUMEPE CUHTE3a aMMHUaKa.

Hemoncmpayuu. OOpaTuMble peakiMd Ha mpuMmepe mojaydeHus poxanuga skemesa (I1) u
HAOJIOIEHNsT 32 CMEIICHHWEM pPABHOBECHS 10 WHTCHCHBHOCTH OKpPAaCKM MPOIYKTa PpEeaKuu Mpu
M3MEHEHHH KOHIICHTPALMU PEeareHTOB U MPOJIyKTOB.

Buj gesiTeIbHOCTH yYalmXxcs

XapakTepUCTHKA COCTOSHUS XUMHUECKOTO PABHOBECHSI M CIOCOOOB €r0 CMEIIEHHS.

OmnpeneneHrue HampaBICHUs CMENIEHUS XMMHYECKOTO PABHOBECHS NPH H3MEHEHUHU YCIOBHI
MPOBEACHUST 0OPATUMON XUMHUYECKOM PEAKIUU.

BrInonHeHne JeMOHCTPAIIMOHHOTO XMMHYECKOTO SKCIEPUMEHTA, HAOIOJCHUE 32 HUM U €ro
OTIHCaHMUE.

Ypok (4acel)

47(1)

Tema ypoka

[IpakTuueckas padora 3

Conep:xanue ypoka

N3yuenne XMMUYECKUX peakui

Buja nesAreqbHOCTH yYaluXxcst

Knaccudpukanuss XuUMHYECKMX peakIUil 1O pa3JIMYyHbIM OCHOBaHMSIM. XapaKTepHUCTHKa
(akTOpOB, OT KOTOPBIX 3aBHCHUT CKOPOCTb NPOTEKAHUS XUMHYECKHX pEaKIHi, Ha KOHKPETHBIX
npumepax. IlpoBenenue ¢ coOmOJeHHEM TMpaBUI TEXHUKH O€30MacHOCTH XHMHUYECKOTO
SKCIEPUMEHTa, HAOIIOJEHHE 32 HUM, OLIEHKa Pe3y/bTaToOB HAOIIOACHUN, BBIBOJBI M WHTEPIpPETALHS
pe3ynbTaToOB HAOIOJEHUI HAa OCHOBE BBIBOIOB.

Ypok (4achi)

48-49 (2)

Tema ypoka

OxkucnuTenbHO-BOCcCcTaHOBUTENbHBIE peakiuu (OBP). Dnexkrponm3

Conep:xkanue ypoka

CreneHb OKUCIICHHUS U €€ OIpeielIeHHE 10 PopMysie COCIUHEHHUSL.

[Tonsitue 06 OBP.

OxkuciuTens U BOCCTAaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE.

DIEeKTPOIN3 PacIuIaBOB U pacTBOPOB HAa MPHUMEPE XJIOPUAA HATPUS.

DIEKTPOIUTUYECKOE MOJTYyYEHUE ATFOMUHMUS.

[IpakTHueckoe NpUMEHEHHUE IIEKTPOIN3A.

lNanibBaHOTIIACTHKA U TAJIBBAHOCTET UL

Jlemoncmpayuu. I'openne cepbl kak OBP. Mogens anekrposusepa.

Mogenb 31eKTpOIM3HON BaHHBI 1715 MTOJIYYE€HHUS ATTFOMUHUS.

Jlabopamopnvle onvimet. 2.BeiTecHeHHE Meu U3 pacTBopa cyabdara meau (I1) xkenesom.

Bua nesiTeqbHOCTH yYaluXxcst

XapakTepucTUKa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN KaK IMPOIECCOB, MPU KOTOPBIX
WU3MEHSIOTCS CTENIEHU OKUCIIEHUS! aTOMOB.

XapakTepucTUKa 3JEKTPOJiU3a KaK OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO Ipolecca Ui
pacIiaBoB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.

OrnpezneneHre NpakTUUECKOTO 3HAYEHUS AIEKTPOIIN3A.

[IpoBeneHne XMMHYECKOTO SKCHEPHUMEHTA C IOMOIIBIO POJHOTO SI3bIKA W SI3bIKA XHMUHU.
Habmroienue 3a HUM U €ro ONUCaHue.

Ypoxk (4acel)

50-51 (2)

Tema ypoka

XUMHYECKNE UCTOYHUKHU TOKA
Coaeprxxanue ypoka



lNanpBaHMYEeCKHE DSIEMEHTHl Ha IIpUMepe 3JeMeHTa BoibTra, HX yCTPOMCTBO M IIPUHLMII
JIEUCTBUA.

YcTpoiicTBo OaTapeliku Ha PUMEPE CYXOTO MISTIOYHOTO JIEMEHTA.

YCTpoKUCTBO CBUHIIOBOTO aKKYMYJISITOPA.

lanpBaHM3anms u AMEKTPodopes.

Jlemoncmpayuu. Konnekuus 6aTapeex.

CBUHIIOBBII aKKyM YIIATOP.

BuneodparMeHThI 1 C1aliipl IO TEME ypoKa.

Bua nesAreqibHOCTH yYaluXxcst

XapaKTepI/ICTI/IKa XUMHUYCCKHNX HMCTOYHHMKOB TOKa: TaJlbBAHUYCCKUX JOJICMCHTOB, 6aTapeeK,
aKKyMYyJISITOpPOB, IpUOOPOB, MpeoOpa3yIoIUX XUMUYECKYIO SHEPTUIO B 3JIEKTPUUECKYIO.

Ypok (yacei)

52(1)

Tema ypoka

[IpakTuueckas padora 4

Copep:xanue ypoka

COopka raJIbBaHUYECKOTO JIEMEHTA U UCTIBITAHUE €r0 JIEHCTBHSL.

Bua nesiteIbHOCTH yYALIMXCS

HpOBe)IeHI/Ie B COOTBCTCTBHHU C ITpaBHUJIaMH TCXHUKHU 0e30I1acHOCTH (1)I/I3I/I'-ICCKOFO SKCIICPUMCHTA,
HaOJIIO/ICHUE 3a HUM, OICHKA pPe3yIbTaTOB HAOIIOJICHHS, BBIBOJBI W HHTEPIIPETAHS PE3yIbTaTOB
HaOJIFO€HNI Ha OCHOBE BBIBOIOB.

Ypok (4acki)

53(1)

Tema ypoka

[ToBTOpeHue u 0000MIIeHNE 10 TeMe «XUMUYECKUAE PEAKITHI»

Conep:xkanue ypoka

XUMHYecKHe peakiuu U ux kinaccuduxanus. CKOpocTs U 00paTUMOCTh XUMUYECKUX PEaKIUil.
OBP.

DnexTpoan3. XuMHUeCKUe HCTOYHUKHU TOKa.

Buj nesiteIbHOCTH yUanmxcst

O06001eHre OCHOBHBIX CBEACHUN IO MPOOJIEeMAaTHKE TEMBbl, BBIICICHHE U XapaKTEepUCTHUKA
BAKHEHIIMX MOHATUH, 3aKOHOB U T€OpUH TeMbl. [IpumMenenue ux ajs peuieHus: KOHKPETHBIX 3a/IaHUi.

Ypoxk (4acer)

54(1)

Tema ypoka

KonTtponsHnas padora 3

Conep:xaHue ypoka

XUMUYECKUE PEeaKINU

Buj nesiteIbHOCTH yUanmxcst

OneHka coOCTBEHHBIX JOCTHKESHH.

AHanu3 pe3yabTaTOB KOHTPOJIbHON PaOOTHI M BBICTpaMBaHUE MYyTeH MOCTHXKEHHS KEIaeMOro
YPOBHSI YCHEITHOCTH.

Yes10Bek u ero 310poBbe(21 )

Ypoxk (4acekr)

55-56(2)

Tema ypoka

CucremaTH4eCKOE MOJIOKEHNE YEJIOBEKA B MUPE KUBOTHBIX

Coaepxxanue ypoka

buonornyeckas kinaccuukanus 4enoBeka.

[IpsiMOX03KIeHUE U €T0 BIUSHUE Ha CKEJIET YeloBeka. Pyka — opran u npoaykr Tpyaa.



Pa3BuTue yepena u roJgoBHOTO MO3ra 4eJI0BEKa.

HepBaﬂ 1 BTOpPasi CUIT'HAJIbHBIC CUCTCMBI.

buocouuanbHas npupoa 4eI0BEKa.

Hemoncmpayuu. Tabnuisl, BuAEOPparMeHTsl U cIaiiipl o TeMe ypoka. CKeneT uenoBeka.

Myistx TOpca 4enoBeka

Buja nesATeqbHOCTH y4aluXxcs

XapaKTepI/ICTI/IKa TAKCOHOMCTPHU YCJIOBCKA U apryMmeHTalsd OTHCCCHUA YCIIOBCKA K TOMY HJIHU
HHOMY TaKCOHY B COOTBCTCTBUU C XaPAKTCPHBIMU ITPHU3HAKAMU JAHHOT'O TaKCOHA.

CpaBHeHuE 4eI0BEKa U YEI0BEKOOOPA3HBIX 00€3bsIH.

YcraHnoBiaeHne IMPUYIUHHO-CIICACTBCHHBIX CBsI3EH MCKAY NPAMOXOXKICHUCM U 0COOEHHOCTSIMU
CKeJIeTa YEJIOBEKA.

ApryMeHTanus Te3uca, 4TO pyka — O3TO OpPraH M NPOAYKT TPYAA, a YEIOBEK HE TOJIBKO
Ouosoruyeckoe, HoO U coluagbHOE cyiecTBo. CpaBHEHUE TIEPBOI U BTOPOW CUTHAJILHOM CHUCTEM.

Ypok (4acei)

57-58(2)

Tema ypoka

['eneTnka yenoBeka U METOIbI €€ U3YUCHUS

Conep:kanue ypoka

OcCHOBHBIE TIOHSTHS TEHETUKHU. HACJIEICTBEHHOCTh, M3MEHYNBOCTb, T€H, XPOMOCOMBI, MyTalllH,
TE€HOM, TeHOTHTI, ()EHOTHII, TOMUHUPYIOIIHNE U PEIIECCUBHBIC MPU3HAKH.

I'enom venoBeka u ero pacmuppoBKa.

[IpakTrueckoe 3HAYCHNE U3YUCHUSI TCHOMA YeJI0BEKa.

MeToapl M3ydeHHs] TEHETUKU YeJIOBEKA: TeHeaJOTHYeCKHUi, OJMM3HENOBbIN, [IUTOTECHETHICCKUN.
['eneTnveckue (HacnencTBeHHBIC) 3a00I€BaHUS YEIOBEKA.

Jlemoncmpayuu. Tabmuiiel, BUACO(GparMeHThI M CIAHIBI TI0 TEME YPOKa.

Monens monekynsl JTHK.

Bua nesAreqbHOCTH yYaluXxcst

Onpenenenre BaXHEUIINX MOHSITUNA T€HETUKHU.

XapakTepucTUKa TE€HOMa uYeJoBeKa W MPAKTHYECKOTO 3HAa4YeHHs €ro pacumgpoBKH.
CpaBHUTENBHBIA aHAJIU3 METOJ0B U3Y4EHHUsI TEHETUKH Y€JIOBEKAa U UX PE3YJIbTaTUBHOCTH.

Ypok (9achi)

59(1)

Tema ypoka

[IpakTrueckas padota 5

Conep:xaHue ypoka

«Co3zpmaii u1o pedbeHka»

Buj nesiteIbHOCTH yUanmxcst

AHanu3 wuccleqoBaHUS JOMUHAHTHBIX W PEIECCUBHBIX IPU3HAKOB POAUTENEH, MPOTHO3
(dbeHoTHma pedbeHKa, KOHCTPYUPOBAHUE €TO MOPTPETA.

Ypoxk (4acel)

60-61 (2)

Tema ypoka

®dusznkKa yenoBeKa

Coaepxxanue ypoka

Ckener ¢ TOUYKH 3peHUs] PU3MUECKOTO MOHATHUS O phlyare.

KpoBooOparienue B cBeTe THpOANHAMUKY: MYJIbC, KPOBSIHOE JIaBJICHUE.

Huddy3us xak ocHoBa (OPMHPOBAHUS MEPBUYHON M BTOPUYHOM MOUM B MOYKAX, a TaKXKe
ra3oo0MeHa B TKaHSAX U JIETKUX.

TepMoperyasanuss ¢ NOMOIIBIO KOXH IyTéM TEIUIONPOBOJHOCTH, KOHBEKLHH, HM3JIY4EHUS U
HCIIApPEHUSI BOJIBL.

DnexTpoauHaMu4ecKasl IpUpoja nepeaayu HEPBHBIX UMITYJIbCOB.

Onrtuueckas cucrema 3peHusl.



AxycTudeckas CUCTEMa Cllyxa U rojocoo0pa3oBaHue.

Hemoncmpayuu. Tabnuupl, BUACOPpPArMEeHTHI U CIANIBI TI0 TEME YPOKa.

Mopnenu riasza, yxa, IOUYKH, HEpPBHOW CUCTEMBI YEJIOBEKA, KOXKHU.

Ckener 4yenoBeka.

W3mepenue nynbca, JaBlIeHUsI, OCTPOTHI 3pEHMSI, TEMIIEPATYPHI TENA.

Bua nesreqibHOCTH yYanmxcst

YcTaHoBIIeHHE 3aBUCUMOCTH MEXAY CTPOEHUEM, BBINOIHAEMOW (QyHKUHEH U (PU3NYECKUMU
3aKOHOMEPHOCTSIMU OPI'aHOB ¥ CUCTEMbI OPraHOB YEJIOBEKA.

Bbinenenne CTpYKTYpHBIX €AMHHII, TO4YEK (HE(PpOH), JErkux (aJbBeoja), HEPBHOH CHUCTEMbI
(neiipon) u ap.

N3yyenne  npuOOpoB, TNpUMEHSEMBIX  JUIsI  WU3MEPEHUs  BaKHEWIIMX  IapaMeTpoB
(GYHKIMOHUPOBAHUS OPTaHOB U CHCTEM OPraHOB YeJIOBEKa.

W3mepenue nynbca, JaBleHUs, OCTPOTHI 3pEHUSI, TEMIIEPATyphl TeJIa YeI0BeKa.

Ypok (4acei)

62-63(2)

Tema ypoka

XUMUS 4eIOBEKa

Conep:xkanue ypoka

XUMHYECKHUH COCTaB Tejla YelI0BeKa: DIIEMEHTHI U BEUICCTBA, UX KJ'IaCCI/I(l)I/IKaHI/ISI " 3HAYCHUC.

Bona, ee dynkuuu. BonHelil 6ananc B opraHu3Me yenoBeKa.

MI/IHepaJ'II)HBIe BCIICCTBA U UX POJIb B )KU3HCACATCIIBHOCTH OPraHn3Ma 4€JI0BCKa.

3360HeBaHI/I$I, CBs3aHHBIC C HEJOCTATKOM HJIN U30BITKOM HEKOTOPBIX XUMHUYCCKUX DJICMCHTOB B
OpraHu3Me yeoBeKa.

Jlemoncmpayuu. Tabmuiiel, BUAeo(GparMeHThI U CIARIBI 0 TEME YPOKa.

Bua nesAreqbHOCTH yYaluXxcst

KauecTBeHHass M KOJIMYECTBEHHAs XapaKTEPUCTUKA XHMHUYECKHX DJIIEMEHTOB M BEIIECTB,
oOpazyromux Teno dyenoBeka. Kmaccuduxanuss u omnpeneneHHe HX POJU B HKU3HEACITEIbHOCTU
OpraHu3Ma 4eJioBeKa.

AHanu3 NpuyuH 1 MOCIeICTBUN N30BITKA UM HEAOCTATKA OTAEIbHBIX XUMUUYECKUX 3JIEMEHTOB B
OpraHu3Me YeJI0BEeKa.

Ypoxk (4acer)

64(1)

Tema ypoka

Butamunbl

Conep:xanue ypoka

HcTopus OTKPHITUS BUTAMHHOB.

ButaMuHbI Kak OMOTOTHYECKH aKTUBHBIEC BELIECTBA.

bone3nu, BbI3BaHHBIE HEJOCTAaTKOM  WJIM  HM30BITKOM  BUTAMHHOB, — aBUTaMHHO3BI,
TUMIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BI.

Cyrouynass moTpeOHOCTh uyenoBeka B BuUTaMuHAX. OCHOBHbIE (YHKIIMM BHUTaMHUHOB, HX
KJaccupukanus.

BonopactBoprMble BUTaMHHBI Ha TpuMepe BUTamuHa C.

’KupopactBoprMble BUTAMHHBI Ha TPUMEPE BUTAMUHA A.

Jemoncmpayuu. Tabmuupl, BuAeodparMeHTHl W claiapl 1o Teme ypoka. Kommekius
BUTAMUHHBIX [IPENapaToB.

Jlabopamopusie onvimul. 1. V3ydeHne WHCTPYKIUU MO TMPUMEHEHHUIO aNTEYHBIX MPErnapaToB
BuTamuHOB. Onpenenenue pH pactBopa Butamuna C.

Buja nesiTeqIbHOCTH yYalUXCs

Omnpenenenre BUTAMUHOB KaK OMOJOTUYECKH aKTUBHBIX BEIIECTB.

Knaccudukarus BUTaMUHOB.

XapakTepucTuka BoJ0pacTBOpuUMOro ButamuHa C u KUpOpacTBOPUMOTO BUTAMUHA A, a TaKxke
MX HEJ0CTaTKa.

N3ydenue mpaBmit 6€3011aCHOTO IPUMEHEHUS BUTAMUHOB.



Ypoxk (4acekl)

65(1)

Tema ypoka

I'opmoHBI

Coaepxxanue ypoka

HepsHas u rymopanbpHas peryisiiuu IpoLecCcoB JKU3HEACATEIbHOCTH OPraHU3Ma.

I'opMOHBI KaK POAYKTHI, BBIpa0aThIBaeMbIe KeJle3aMU BHYTPEHHEH CEKPEIUH.

Knaccugukamuss rOpMOHOB MO JKeie3aM, KOTOpPbIE HX MPOIYIHPYIOT, M IO XUMHYECKOM
IIpUpOJIE.

CBoiicTBa TOPMOHOB.

WHCcynuH Kak TOPMOH O€JIKOBOM MPHPO/IBL.

AJlpeHaJINH KaK TOPMOH aMHHOKHUCIIOTHON IIPUPOIBI.

CrepouiHble TOPMOHBI Ha IPUMEPE MOJIOBBIX.

['unep— u runo@yHKIUS Kejie3 BHYTPEHHEH CEeKpeLyH.

Jemoncmpayuu. Tabnuupl, BUaeoGparMeHThl U CIaiIbl 10 TEME YpOKa.

Komnexnust MeAMIIMHCKAX TOPMOHAJIBHBIX IPENApaTOB.

buyperoBas 1 KCaHTONIPOTEMHOBAS PEAKLIUHN JUIS IperapaTa HHCYJINHA.

Buja nessTeqbHOCTH yYaluXxcst

CpaBHEHME HEPBHOM M TyMOPAIbHOM PETYISUU TPOLECCOB )KU3HEAEATEIBHOCTH OPraHUu3Ma.

Knaccudukanus ropMOHOB MO 3’Keje3aM, KOTOpble WX MPOAYLHPYIOT, U MO XHUMHUYECKOM
MIpUPOJIE.

XapakTepucTUKa NMHCYINHA, aJIpEHAINHA U CTEPOUIHBIX TOPMOHOB, a TAK)KE pe3yapTaTa TuIep—
Y TUTIO(YHKITUH KeJie3 BHYTPEHHEH CeKPeIu.

Ypok (4achi)

66(1)

Tema ypoka

JlekapctBa

Conep:xkanue ypoka

KpaTkue cBegenust o 3apokJIeHUH U pa3BUTUU (HapMaKOJIOTHH.

Knaccudukanus nekapcTBEHHBIX CPEICTB MO arperaTHOMY COCTOSIHUIO: JKUIKUE (pacTBOPHI,
HACTOM, OTBAPbl, MUKCTYPbI, SMYJIbCUH, CYCIICH3UU U Jp.), TBepJble (MOPOIIKH, TAOJETKH, MUIIONH,
KarcyJbl), MITKUE (Ma3u, JMHAMEHTBI, TIaCThI, CBEUH).

AJKagougsl.

Baknunel.

XUMHOTepaneBTUYeCKUe npenaparbl. AHTUOMOTHKU.

HapkoTtuueckue npenaparsl.

Hapkomanus u ee nocneacTBusi.

OnTuManbHbIN PEXUM PUMEHEHUS JICKapCTBEHHBIX IIPENapaToB.

Jemoncmpayuu. 1lopTpeTsl BBIAAIONIMXCA YYE€HBIX, BHECUIMX 3HAUYMTENIbHBIM BKIAI B
(hapmakoJIoTHIO.

TaGnuuel, BuneodparmeHTs! u crnaiiipl o TeMe ypoka.

Komnexkiuu  nekapcTBeHHbIX (OPM  pa3IMYHOTO arperaTHoro coctosHus. Kosrekuuu
JIEKapCTBEHHBIX (POPM PA3ITUYHOTO CHEKTpa ACUCTBUSL.

Jlabopamopusie onvimei. 2.0npenenenue pH cpenpl pacTBopa acrupuHa.

Buja nesAreqbHOCTH y4Yaluxcs

YcraHoBieHUE pa3IMuUil MeXly XUMHUOTepanuel 1 (papmMakoTepanuei.

[TepconudunrpoBanme TOCTHKEHHUN IpeBHEH, HOBOW W HOBEHIIIEH METUIIUHBL.

Knaccugukarus 1ekapcTBEeHHBIX CPEICTB.

XapakTepucTHKa aIKaIOUI0B, BAKIIMH, aHTHOMOTHKOB.

AprymeHTanus naryoHbIX MOCIEICTBUI HAPKOMAHHH.

N3yuenue npaBui 6€30M1aCHOTO MPUMEHEHUS JIEKApPCTBEHHBIX CPEJICTB.

Ypoxk (4acekl)



67-68(2)

Tema ypoka

3110poBBIit 00pa3 KU3HH

Coaepxxanue ypoka

Du3nyYeCcKue 3J0pOBbE U €r0 KPUTEPUU.

[Icuxnueckoe 310pOBBE U €0 KPUTEPHH.

HpascTBeHHOE 310pOBBE U €70 KPUTEPHH.

Tpu OCHOBHBIE COCTABIIAIOIINME 30POBOTO 00pa3a >KM3HU: PEXHUM JIHSA, IPAaBUIbHOE MUTaHUE,
¢u3nveckas akTHBHOCTB M 3aHATHE CIIOPTOM.

@dakTopbl, BIUAKIIME HAa 3J0POBbE 4YEIOBEKA: OKpYKalollas cpena, NpoduiIaKTuyecKas
BaKIIMHALMSL, CTPECCHI, BPEIHbIE IPUBBIYKU. AJIKOIOJIU3M U €r0 MOCIEICTBUS.

Hapxomanus u ee nocineacTBusl.

Lemoncmpayuu. Tabnuupl, BUAEO(YpParMeHTH U CIalbI 0 TEME ypOKa

Bua nestebHOCTH yUanmxcst

XapakTepucTuka  (PU3UYECKOro, ICUXMYECKOTO, HPABCTBEHHOI'O  3/0POBbsl  UEJIOBEKa.
AprymeHTanus BbI0Opa ONTUMAaIbHBIX (DPAKTOPOB 310pOBOT0 00pa3a )KU3HH.

[Toka3 npumepoB naryOHbIX MOCIEACTBUI Ta0aKOKypeHUs, alIKOr0JIM3Ma U HApKOMaHUH.

Ypok (4acki)

69-70(2)

Tema ypoka

®du3zrka Ha ciyx0e 370pOBbS YEeTOBEKa

Conep:xkanue ypoka

AHTpOTIOMETpHSI: M3MEpPEHHEe UITMHBI W MacChl Tella, CIHUPOMETPHS W JKM3HEHHAs €MKOCTh
JIETKHX.

TennoBsle U3MEPEHNS U TEIUIOTEPAIUSI.

N3mepenue aprepranbHOro JaBiICHUS.

['unepToHMs ¥ TUIIOTOHMUSL.

VYapTpa3ByKoOBasi AMATHOCTUKA U TEPAIIHL.

DIIeKTpOTEpaNuA.

JlazepHas Tepanusi.

MarauTtHbIN pe30HaHC U peHTreHoauarsoctuka. dmooporpadus.

Tomorpadwus.

Jemoncmpayuu. Tabnuupl, BUgeo@parMeHTsl U CIaiibl o TeEME YpoKa.

Pocromep, MmeauuHCcKye BEChl, CHUPOMETP, PTYTHBIN U 3J€KTPOHHBIA TEPMOMETPHI, TOHOMETPHI
pa3IMYHbIX BUJIOB, Ja3epHas yKa3Ka.

Buja nesiTeqIbHOCTH yYaluXxcst

YcTaHoBlIeHHE 3aBHCHUMOCTH MEXIY HNPUHLIUIIOM JEHCTBUS (U3NYECKUX MPUOOPOB  JUIsS
AHTPOTIOMETPHUH, TUATHOCTHKYU U T€PAUH U 00JIACTSIMH MPUMEHEHHS B BAICOJIOTUH U MEAUIIUHE.

[IpumeHeHre HEKOTOPBIX MPUOOPOB TSl OTJACIBHBIX AHTPOTIOMETPHUECKUX U3MEPEHHUIA.

N3ydyenue mpaBusl TeXHUKU O€30MacHOCTU Mpu paboTe ¢ mpubopamu, COACp)KAIIMMU PTYTh,
paboTaIOIIMMU 0] HANPSHKEHUEM UJIH C UCIIOJIb30BaHUEM PA3JIMYHBIX BUAOB U3ITyUCHHUS.

Ypoxk (4acer)

71(1)

Tema ypoka

[IpakTuyeckas paborta 6

Coaepxxanue ypoka

Onenka MHAMBUAYAIIBHOTO YPOBHSI 30POBbSL.

Bua nesrebHOCTH yYanmxcst

OneHka WMHIMBHUIYalIbHOTO YPOBHSI 3/0pOBbs B YCIOBHBIX €IMHUIAX M WX CpPAaBHEHUE C
ATAJIOHOM. AHalU3 PE3yAbTaTOB COCTOSIHUS COOCTBEHHOTO 3/I0POBbS M NPHUYUH €r0 OTKJIOHEHHS OT
HOpPMBIL. [louck myreil JOCTHKEHMSI JKETAEMOT0 PE3YNbTaTa.

Ypoxk (4acski)



72(1)

Tema ypoka

[IpakTtuyeckas pabdora 7

Coaepxxanue ypoka

OrneHka OMOJIOTHYECKOTO BO3pacTa

Buja nesiTeIbHOCTH YUYaIUXCS

OneHka WHIMBHAYAJILHOTO OHOJIOTMYECKOTO BO3pacTa B COOTBETCTBUU C MPEIJIOKEHHOM
METOIUKOM.

CormocraBiieHHe pe3ylbTaTOB COOTBETCTBHUSI COOCTBEHHOTO OMOJIOTHUYECKOTO BO3pacTa C
KaJICHIapHBIM BO3PACTOM.

Pacuer unpekca crapeHus u aHanu3 ero 3HadeHus. Omnpenenenne (HakTopoB oOpasa >KH3HU,
BITUSIIONIUX HAa OMOJIOTUYECKHUIA BO3PACT.

Ypok (4acki)

73(1)

Tema ypoka

[IpakTnueckas padora 8

Coaepxanue ypoka

Onpenenenre CyTOYHOTO pallMOHA TUTAHUS

Bua nesiTteIbHOCTH yYALIMXCS

Pacuet cyrouHOro parroHa MUTaHKs 3a OJUH (BUEPAIIHUI) IeHb, UCIIOJIb3Ysl COOTBETCTBYIOIIHE
Ta6J'II/II_U)I XUMHNYECKOI'0O COCTaBa u KaHOpHﬁHOCTH IMPOAYKTOB IMUTAHUA.

CpaBHeHI/Ie JaHHBIX pacdYC€THOIo0 CYTOYHOI'0O IMUIOICBOTO palfMOHA C HOPMATUBOM, aHAJIM3 HUX
COOTBETCTBHUA.

CocraBiieHHe ONTHMAJIbHOIO COCTAaBa CYTOYHOTO MHILNEBOTO palioHa Ha Yy4eOHBIH JCHb B
COOTBETCTBUU C HOPMATUBAMHU.

Ypok (4achi)

74(1)

Tema ypoka

[ToBTOpenue u 06061eHne 0 TeMe «YeJT0BeK U ero 3J0pOBbE»

Conep:xkanue ypoka

®uszrka, XuMusg U OuoJiorus 4dejoBeka. buonoruuecku akTUBHBIE BEIIECTBA. 370POBbIN 00pa3
AKU3HU.

Buj nesiteIbHOCTH yUanuxcst

O06001IeHre OCHOBHBIX CBEACHHUH MO MPOOJIEMaTUKE TEMbl, BBIJICJICHHE U XapaKTepUCTUKa
BOKHEHIIIMX MOHATUHU, 3aKOHOB U TEOPUU TeMbl. MIX mpuMeHeHue AJisl peleHus] KOHKPETHBIX 3a/IlaHui.

Ypoxk (4acer)

75(1)

Tema ypoka

KonTtponsHas padota 4

Coaepxxanue ypoka

Yenosek U €ro 310pOBbE.

Bua nesiTeqibHOCTH yYaluxcst

OneHka coOCTBEHHBIX JOCTHKECHH.

AHanu3 pe3yiabTaTOB KOHTPOJBHON PaOOTHI M BBICTpaMBaHUE MYyTeH JOCTHUKEHHS >KEIaeMOTO
YPOBHSI YCHEITHOCTH.

CoBpeMeHHOE eCTeCTBO3HAHHUE HA CJIyKOe uesioBeka (23 u)

Ypoxk (4acel)

76-77(2)

Tema ypoka

DJeMeHTapHBI JIM JIEMEHTAPHBIC YACTULIBI?



Coaepxxanue ypoka

[TonsiTue o ¢pu3MKe BBICOKUX SHEPTUH.

JIMHENHBIN YyCKOPUTENb JIEMEHTAPHBIX YaCTHULl, aJPOHHBIN KOJUIAUIep.

Jlenenue aTOMHOIO si/ipa: IPOTOHBI, HEUTPOHBI.

@yHAaMEHTAIIbHBIE YACTHIIbL: JIENITOHBI U KBAPKH.

®otoHbl. b030HBI. AHTUYACTHLIBI.

Hemoncmpayuu. Tabnuupl, BUAeopparMeHTs U caaiap! o Teme ypoka. [loprper [x. Uenpuka.
Bua nestelbHOCTH yUanmxcst

Omnpenenenue npeaMera U3y4eHus: GU3NKNA BEICOKUX YHEPTUH.

Knaccudukamus pyHnaMeHTaIbHBIX JIEMEHTAPHBIX YaCTUI] M UX B3aUMOICHCTBUSL.
YcTaHOBIIEHNE aHAJIOTUN MEX/1y YaCTHLIAMU U aHTUYACTULIAMU.

[Iporno3 nanpHEHIIUX IyTEN UCCIEIOBAHNS MAaTEPHUH.

Ypok (yacki)

78-79 (2)

Tema ypoka

Bonb1oii aipoHHBIN KOJIIanaep

Coaepxxanue ypoka

MoHnTax 1 ycTaHOBKa O0JIBIIOTO aIpOHHOTO KOJIIaiaepa.

[Tpunnun necTBus KoJutaiaepa.

[Ipoucxoxnenue maccel. bozon Xwurrca.

[Tpoucxoxaenue BeenmeHHOM.

AHTHMHP.

Jlemoncmpayuu. Tabnuiel, BugeopparMeHTsl U ciaiapl mo teme ypoka.lloprpers I1. Xwurrca,
JI. M. Jlenepmana.

Bua nesiTeqbHOCTH yYaluXxcst

Onucanne yCTpOKWCTBA M MPUHIIMIIOB pa0OTHI OOJIBIIIOTO aPOHHOTO KOJUIaiIepa.

AprymeHTanusi 6€30TaCHOCTH €r0 pabOThI TSl OKPYKAIOIIET0 MHPA.

Konkperuzanus HaydyHbIX 3aJa4, KOTOpBIE PEIIAIOTCS C TMOMOIIBI0 OOJBIIOTO aJpPOHHOTO
KoJuTaiiepa.

Ypok (yachi)

80-81 (2)

Tema ypoka

ATOMHas1 JHEpreTuKa

Conep:xkanue ypoka

ITonydenue 37€KTpUUECKOTO TOKA € IIOMOILBIO 3JIEKTPOre€HEPaTOpa.

TpaauuuonHas (TuaApo-, TEIIO— U aTOMHBIC JJICKTPOCTAHIINHI) M HETPAIUIIMOHHAS SHEPTreTHKA.

OcHOBHBIE IOHATHS ATOMHOM DHEPreTUKHU. PainoakTUBHOCTE. SInepHbIE peakluu.

ATOMHAas CTaHIUS U IPUHLMI €€ pabOThI.

ADC Ha OBICTPBIX HEUTPOHAX.

Pannounzoronueie TepmoniekTpuueckue reaeparopsl (PUTEI m), npuHum ux neicTBusl.

OO6nacTu NpUMEHEeHNs: aTOMHON SHEPreTHKH.

IlepcrieKTHBEI HCIIOJIB30BAHMS AaTOMHOM PHEPIETUKH MOCIE KpylnHenmux aBapuu Ha ADC.

Hemoncmpayuu. Tabnuiel, BuaeopparMeHTsl U ciaiiiel no Teme ypoka. Iloptperst M. ®@apanes,
A. A. bekkepens, M. Cxknonosckoii-Kropu, JI. Melitaepa, O. I'aHH.

Bua nesareqbHOCTH yYanmxcst

Onwucanue npuHLKIA pabOTHI IEKTPOreHepaTopa Ha OCHOBE MOHATHH 00 3JIEKTPHUUECKOM TOKE
U DJIEKTPOMAarHUTHOW MHAYKIUH.

Knaccugukarus 371eKTpoCTaHINI B 3aBUCUMOCTH OT UCTOYHHUKA SHEPTHH.

[lepconndukanus UCTOPUN CTAHOBIICHHSI ATOMHOM SHEPT€TUKHU.

XapakrepucTika npuHnuna padotst ADC.

AprymeHTanus He00X0IMMOCTH UCIIOJIb30BAHUS U PA3BUTHUSI aTOMHOM SHEPTeTHUKH.

Ypoxk (4acskl)



82(1)

Tema ypoka

[IpakTuyeckas padora 9

Coaepxxanue ypoka

W3yuenue sBneHMs 3J1€KTPOMArHUTHOW WHIYKIIUU.

Buj nesiTeIbHOCTH y4Yalmxcs

COopka AJIeKTPUUECKOM 1eTH.

HccnenoBanue SBICHUS SIIEKTPOMArHWTHOM WHIYKOWW. [lomydeHne WHAYKIIMOHHOTO TOKA.
BrimonHeHune sKcriepruMeHTa U aHaJIu3 BHIBOJIOB.

Ypok (4acki)

83-84(2)

Tema ypoka

[IpoioBonbcTBEHHAs pobIeMa U IMYTH €€ PEeLeHUs

Coaepxanue ypoka

I'eorpadus rosioga u €ro NPUYKHEI.

OcHOBHbIE HaNpaBJIEHUS PELUICHUS MPOI0BOJIBCTBEHHOMN MPOOIEMBI:

— WCIOJIb30BaHME XMMHYCCKMX BellecTB (yI0OpeHHid, peryirsaTopoB pocTpa, (GEepoMOHOB,
MECTUIINIOB, PETICIICHTOB);

— CO3/JaHUE UCKYCCTBEHHBIX MPOTYKTOB MTUTAHNUS,

— CO3/IJaHUE BBHICOKOTIPOM3BOAUTEIIBHBIX COPTOB PACTEHUM H MOPO/T ’KUBOTHBIX.

Jlemoncmpayuu. Tabnuuel, BUAEO(PparMeHThl U CIaiIbl 10 TEME YpOKa.

Bua nesareqibHOCTH yUYaluxcst

Ananu3 reorpaguu ronoga. XapaKTepUCTUKa COBPEMEHHBIX HAINpaBICHUM  perIeHus
MIPOJIOBOJILCTBEHHOM MPOOIIEMBI.

Ypok (4achi)

85-87(3)

Tema ypoka

buoTtexnonorus

Conep:xkanue ypoka

[TonsiTue OGUOTEXHOJOTMHM KaK IMPOU3BOJUTEIILHON CHUJIbI OOIIECTBA, MCIOJB3YIOUICH KUBbBIE
OpraHu3Mbl U OMOJOTHYECKHE MPOLIECCHI B IPOU3BOJICTBE.

Tpu sTana craHOBIEHUS U Pa3BUTUS OMOTEXHOJIOTUU: PaHHSS, HOBAs U HOBEUIIasl.

I'ennas unxeHepus.

I'ennoMoaudupoBaHHBIE OPraHU3MBI U TPAHCT€HHBIE MPOTYKTHI.

Knerounas umxenepus. Kinonupopanue. OMOpHOHANIbHBIE U CTBOJIOBBIE KIIETKH.

buonoruveckass WHXeHepus KaK METOJ HCIHOJIb30BaHUS MHUKPOOPraHU3MOB B KadecTBE
OMOPEaKTOPOB Ui MOTYYCHUS IPOMBINITICHHON NpoayKuuu. OCHOBHBIE HANIPABIICHUS UCIIOJIb30BAHUS
(bepMeHTaTUBHBIX MpolieccoB. IMMOOHUIN30BaHHbIE (DEPMEHTHI.

Jemoncmpayuu. Tabnuiel, BUAeO(PparMeHThl U CIaiIbI 10 TEME YPOKa.

Buj nesiteIbHOCTH yUaumxcst

XapakTepucTuka OMOTEXHOJIOT U, TEHHOU, KJIETOYHON M OUOJIOTMYECKON HHKEHEPUH.

ApryMeHTanus CBOei TOUKH 3pEHUs Ha UCIIOJIb30BAaHUE TPAHCTEHHOM MPOIYKIIMHU B MUTAHUH.

[IpuMeHeHre CTBOJIOBBIX KIIETOK B MEIMUIIMHE.

Ypoxk (4acer)

88(1)

Tema ypoka

Hanorexnosoruun

Coaepxxanue ypoka

[ToHATHE O HAHOTEXHOJIOTUU KAK YIIPABISEMOM CUHTE3€ MOJIEKYJISPHBIX CTPYKTYD.
JIBa moaxoaa B HAHOTEXHOJIOTHU: «CBEPXY BHU3» U KCHU3Y BBEPX».
MonekyasipHbIi CHHTE3 U caMOCcOOpKa.

Hanockonnueckoe BbIpallliBaHUE KPUCTAIUIOB U MOJIUMEPU3ALIKSL.



VYraepoaHbsie HAHOTPYOKH.

Buj nesiTeIbHOCTH y4Yalmxcs

OmnpeneneHre HAHOTEXHOJOTUH KaK MHTETPUPOBAHHOTO HAINpaBJICHHUS B COBPEMEHHOW Hayke U
IPOU3BOJICTBE.

CpaBHEHHE IBYX IOJXO0/I0B, HCIIOIB3YEMBIX B HAHOTEXHOJIOT HSIX.

XapakTepucTHKa OTAEIBHBIX METOJ0B HAHOTEXHOJIOT HH.

Br160op Tembl 1151 COOOIIEHUSI B COOTBETCTBHM CO CBOMMH IPEANOYTCHUSMH, HUCIOJIH30BAHNE
Pa3IMYHBIX UCTOYHUKOB MH(POPMALIUH JUTS €€ PACKPBITHS, MOIrOTOBKA IPE3CHTAIHH.

Ypok (4acki)

89-90(2)

Tema ypoka

I'opu30HTH IPUMEHEHUST HAHOTEXHOJIOT Ui (yueHuYecKas KOH(pEPEHIIHS)

Conep:xanue ypoka

Hcnonp3oBaHne HAHOTEXHOJOTHW B PAa3IMYHBIX OO0JIACTAX HAYKH U TEXHUKHU: DHEPreTHKE,
BIEKTPOHUKE, MEAUIIMHE, AaBUALIUM U KOCMOHABTHUKE, CEIbCKOM XO35IMCTBE, YKOJIOTHH, ONITHKE.

Bua nesiTteJIbHOCTH yYALIM XCS

CoBepIilleHCTBOBAaHWE  JIUYHOM  MH(POPMAIMOHHO-KOMMYHHUKATUBHOM  KOMMIETEHTHOCTH B
MPOILIECCE BHICTYIUICHUS, YYaCTHE B IUCKYCCUU MO UTOTAM 3TOTO BBICTYILICHUS.

OObeKTUBHAS OLIEHKA CBOEH IESITEIHLHOCTH.

Ypok (4acki)

91-92(2)

Tema ypoka

®du3zuka 1 ObIT

Conep:xkanue ypoka

HarpeBarenbHple u  ocBeTHTeNbHbIE NpUOOpPHL. Pa3HOBUOHOCTH JIaMIl: HaKaJWBaHMS,
raJIoreHHbIE, TIOMUHECIICHTHBIE, CBETOAHOTHBIE.

MuxkpoBoaHoBas nieus (CBU-nieus) u npuHImn ee padboThI.

Kuakokpucraminueckrue SKpaHbl U AUCIIIEH, UX YCTPONCTBO.

DJIEKTPOHHBIA TEPMOMETP.

Jlomanraue poOOTHI.

Pagnonepenatunku u  paguonpueMHUKd. [IpuHIUMNUaNIbHOE YCTPOMCTBO TeNEeBH30pa H
TEJICBUACHHUS.

CrnyTHHKOBAsI M COTOBasi CBSI3b.

Jlemoncmpayuu. Tabnuusl, BUAO(PparMeHThl U CIaiIbl 10 TEME YPOKa.

Buj nesiTeIbHOCTH yUanmxcst

XapakTepucTUKa eCTeCTBEHHO-HAYYHBIX 3aKOHOB M 3aKOHOMEPHOCTEH, MOJOKEHHBIX B OCHOBY
JNEUCTBUS pa3NUYHBIX OBITOBBIX AIIEKTPUUECKUX MPUOOPOB U MPUHLIUIIOB X PaOOTHI.

[IporHO3 OCHOBHBIX HaMpaBlIEHUH pa3BUTHA JOMalIHEH pPOOOTOTEXHHKH, TeEIEBUICHUS,
CIIyTHUKOBOM M COTOBOM CBSI3U.

AprymeHTanus HEOoOXOJUMOCTH HCIONb30BaHUS B OBITY »HeprocOeperaronmux ObITOBBIX
puOOpOB.

N3ydenue mpaBui 0€301MaCHOCTH MPU UCTIOTB30BAHUHU OBITOBBIX DJIEKTPUUECKUX TPHOOPOB.

Ypoxk (4acer)

93-94(2)

Tema ypoka

XuMus u ObIT

Coaepxxanue ypoka

Motomue 1 4YuCTAIIUE CPEACTBA.

[ToBepxHocTHO-akTHBHBIE BemecTBa ([TAB). OrbenuBarenu: XUMHYECKUE U OTITHYECKHUE.
WHcekTnuuas! — cpeacTna it 60pbObl ¢ HACEKOMBIMHU.

XVMHYECKUE CPEACTBA TUTUEHBI U KOCMETHUKM.

[MummeBsie 0OABKH, UX MAPKUPOBKA.



Buja nesATeqbHOCTH yYaluXxcs

XapakTepuCTUKa €CTECTBEHHO-HAYYHBIX 3aKOHOB U 3aKOHOMEPHOCTEH, IIOJIO)KEHHBIX B OCHOBY
JEUCTBUS PA3JIMYHBIX MOIOLIUX M YUCTAILIUX CPEIACTB, HHCEKTUIIUIOB, XMMUYECKUX CPEICTB IMT'MECHBI
U KOCMETHKHU.

AHanmu3 ATHUKETOK pa3JIMYHBIX MHUIIEBBIX TMPOAYKTOB Ha TNpeAMET HX Oe30macHoro u
JO3UPOBAHHOIO MCIIOIb30BAHMSL.

AprymeHTanus CBOEro BplOOpa IMpH MCHOIb30BAHUM TOW MM MHOM XMMHMUYECKON NMPOAYKLUHU B
OBITY.

Ypok (4acei)

95(1)

Tema ypoka

Cunepreruka

Coaepxxanue ypoka

[ToHsiTHE O CUHEPreTUKE U CAaMOOPTaHU3AIMH OTKPBITBIX CUCTEM.

OO0111e TPUHLUITBI CHHEPTE€TUKH.

Touka 6Gudypkanuu u aTTpakT.

Ponb cunepretuku uist U3ydeHus NPUPOJHBIX U COLIMATIBHBIX SBJICHUM.

CrpykTypupoBaHUE MaTEPUAIBHOIO MUPA U €r0 U3yUeHHE ClIelualbHBIMU pa3iesnaMu GU3HKH.

@DopMBbI IBUKEHHS] MAaTEPUU.

Bua nesitelbHOCTH yUanmxcst

XapakTepucTUKa CHHEPTEeTUKN U CAMOOPTaHU3aIUH CJI0KHOM CHCTEMBI.

PackppiTe 3HAuU€HUS CHUHEPreTHKU JJs TO3HAHWA MaTepUaJbHOTO MHpa M COIMAJIBLHOTO
pa3BUTHA 00IIECTBA.

CTpyKTypHpOBaHHE MAaTE€PUATbHOTO MUPA U COOTHECEHUE €r0 YPOBHEH C COOTBETCTBYIOLIUMHU
pasnenamu (GU3UKH.

XapakrepucTika popM IBH)KEHUS MaTepUn Ha KOHKPETHBIX pUMepax.

Ypok (4achi)

96-97(2)

Tema ypoka

EcTecTBO3HaHME U HCKYCCTBO

Conep:xkanue ypoka

30710T0O€ CeYeHHEe U €ro UCMHOJb30BaHHWE B MPOU3BEACHUSIX aAPXUTEKTYPhl, KUBOIKCH,
CKYJBITYPHI.

[TocnenoBarensHoCTh PUOOHAYYH, €€ TPUMEHEHHE B HCKYCCTBE.

PacnipocTpaneHHOCTh MpaBuiIa 30JI0TOTO CEYEHUS U TOCIeI0BaTeNbHOCTH PUOOHAYYN B KUBOU
IpUPOJIE.

buonuka u apxutexTypa.

B3aumMonpoHUKHOBEHHE €CTECTBO3HAHMS U UCKYCCTBA.

Jemoncmpayuu. Tabnuiel, BUAEO(PparMeHThl U CIAi/IbI 10 TEME YPOKa.

Jlabopamopuvie onvimei. 1.13Mepenne napaMeTpoB KHUCTU PYKH.

Bua nesiteqibHOCTH yYaluxcst

[Touck mpumepoB mpaBuiia 30J0TOTO CEYEHHS W MocienoBaTelbHOCTH DUOOHAYYM B KUBOU
MpUpoJIE.

Onucanue ux.

YcTaHOoBIIeHNE B3aUMOCBSI3H OMOHUKHU U apPXUTEKTYPHI.

OneHka B3aUMOCBS3M €CTECTBEHHBIX HayK U UCKYCCTBA U OIPEICIICHUE POJIU 3TOM CBSI3U ISl UX
pa3BUTHA.

Ypoxk (4acel)

98(1)

Tema ypoka
IIpaktuyeckas padora 10
Coaeprxxanue ypoka



N3ydeHue 3070TOro ceueHus Ha pa3IM4HbIX 00BEKTax.

Bua nestebHOCTH yUanmxcst

BrinosiHeHue 3070TOT0 ceYeHMs OTpEe3Ka, UepPTEkKa 30JI0TOr0 TPEYrOJbHUKA U IPSIMOYrOJIbHUKA.
ITouck B MMPOU3BCACHUAX HCKYCCTBA UCIIOJIB30BAHHUA IIPaBUJIa 30JI0TOr0 CCUYCHHA U IMpaBUJIA TpeTeﬁ.
[Toctpoenune komno3unuu Gotorpaduu UM pucyHKa ¢ y4eTOM IpaBuiIa TpeTeil.

PezepBHOe Bpems (4 1)
Y4yeOHO-MeTOAMYECKOe obecrnevyeHue obpasoBaTenbLHOro npowuecca

IIporpamma xypca ecrectBo3Hanus s 10-11 kimaccoB o0meo0pa3oBaTENbHBIX YUPEKIACHUI
(aBtops! O. C. I'abpuesin, C. A. CnaakoB).

YMK «EcrecrBo3znanue. 10 kiaace»

1. EcrectBo3nanme. 10 xmacc. YueOnuk (aBtoper O. C.Tabpuensu, MW.T. Ocrpoymos,
H. C. Ilypeimesa, C. A. Cnankos, B. 1. CuBormnazos).

2. EcrectBo3nanue. 10 knacc. Pabouas terpans (aBropsr O. C. IN'abpuensa, C. A. Crnaakos).

3. EcrectBo3nanne. 10 kmacc. Metoanueckoe tmocodue (aBToper  O. C. ['abpuensH,
C. A. Cnankos).

YMK «EcrecTtBo3znanue. 11 kiaace»

1. EcrectBo3nanme. 11 «xmacc. VYueOnuk (aBtopel O. C.Tabpuensu, UW.T. OcTtpoymos,
H. C. Ilypeimesa, C. A. Cnankos, B. 1. CuBormna3zos).

2. EcrectBo3nanue. 11 kmacc. Pabouas terpams (aBropsr O. C. IN'abpuensa, C. A. Cnaakos).

3. EcrectBo3nanne. 11 kmacc. Metoanueckoe mocobue (aBToper  O. C. 'abpuensH,
C. A. Cnagkos).



