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HosicHuTeIbHASA 3aNIHCKA

Pabouas mporpamma o ectectBo3zHanuto s 10 kiacca pazpaboTaHa Ha OCHOBE HOPMAaTHBHBIX JOKYMEHTOB:

- ®I'OC COO, ocHOBHOH 001I00pa30BATEIBHON MPOTPaMMBI CpeaHero (MmoyiHoro) obmero obpazoBanus MbBOY "Capmanosckas COI" u ydeOHOTrO
wiana MBOY «CapmanoBckas COLl» na 2022-2023 y4eOHBINH TOA, MPUMEPHON MPOTpaMMBI CpeIHEro oOmIero oOpa3oBaHUs 1O XUMHUH, MOJOXKeHHS «O
CTPYKType, TOpsAKe pa3pabOTKH W yTBEpXKICHUs paboumx mporpamMMm ydeOHbIX KypcoB u npeametroB MBOY «Capmanosckas COIL» CapmaHOBCKOTO
MYHHULMIIATIBHOTO paiioHa PT», paccMoTpeHHOro Ha negarornyeckom cosere oT 26.08.21 1.

[Ipenmer «EcTecTBO3HaHME» BXOAUT B IpEAMETHYIO 00nacTh «EcTecTBeHHbIC HayKu». Pabouas mporpamma paccuntana Ha 70 yaeOHBIX 4acoB (M3 pacueTa
o 2 vyaca B Hezenmo B 10 kiacce), B T.4. KOHTPOJIBHBIX pa0oT: 4 yaca, mpakTudeckux padoT: 13 gacos.

Jlnist peanm3aiiuil TaHHOHM MPOTPaMMBI HCTIONTB3YETCs Y4eOHO-METOANYECKHIA KOMILIEKT:
1.EcrectBo3nanue. 10 xmacc. Yuebnuk. bazosiii ypoBens (aBrop O. C. I'abpuensn, N.I'.Octpoymos, H.C.ITypsimeBa, C.A.Cnagko, B.1.CuBormnazos). — M.:
Hpoda, 2017.

HeasiMu M3y4eHNss MHTETPUPOBAHHOTO Kypca «EcTecTBO3HaHME» B CTapIIeH IIKOJIE SIBIISTFOTCS:
CO3/IJaHME OCHOB LIEJIOCTHOW HAYYHOU KapTUHBI MUPA;
(dbopmMupoBaHHE TOHUMAHHS B3aUMOCBSI3H W B3aWMMO3aBHCHMOCTH €CTECTBEHHBIX HAyK;BIFSHHUS €CTECTBEHHBIX HAYK Ha OKPYKAIOIIYIO CpPery, SKOHOMHUYECKYIO,
TEXHOJIOTUIECKYIO, COITMATIBHYIO M STHYECKYIO c(hephl AeSTEIILHOCTH YeIOBEKA;
CO3JIaHHE YCIIOBHIA JUTS Pa3BUTHSI HABBIKOB YI€OHOM, TIPOSKTHO — MCCIIEIOBATEBCKON, TBOPUECKON JICATEIIEHOCTH, MOTHBAIINN O0YJaIOIINXCS K CAMOPA3BUTHIO;
dhopMupoBaHNEe YMEHUN aHATM3UPOBATh, OIICHUBATh, IPOBEPATH HA IOCTOBEPHOCTh U 0000IIaTh HAYYHYIO HH(OPMAIIHIO;
MOJIyY€HUE HABBIKOB 0€301MacHO#l paboThl BO BpeMs MPOEKTHO — MCCIEA0BATEIbCKON U 3KCIIEPUMEHTAILHOMN NeSTeIbHOCTH, MPU UCII0JIb30BAHUU JIaOOPATOPHOTO
000pyI0BaHUA.

3agayamu npenaMeTHOTo Kypca «EcTecTBO3HaHME) SBIISIOTCA:

- OCBOEHHUE 3HAHUN O COBPEMEHHON €CTeCTBEHHOHAYYHON KapTHHE MHUpPa M METOJaX eCTECTBEHHBIX HAayK; 3HAKOMCTBO C HamOosee BaKHBIMH UACIMHU U
JOCTHUKEHHUSIMHU €CTECTBO3HAHUS, OKA3aBIIMMHU OTPEIeIIsIolIee BIMsIHIE Ha HAIIK [IPEICTAaBICHUS O PUPOJIEC, HAPA3BUTUE TEXHUKU U TEXHOJIOTHl;

- OBJAJICHUE YMEHHUSIMH MPUMEHSATh IOJIyY€HHBIE 3HAaHUSA s OODBSICHEHHS OKPYKAIOUIUX SBIICHUH, HCIOJB30BaHUA M KPUTUYECKOW OLIEHKU
€CTECTBEHHOHAYYHOU MH(QOPMAIIUHU, JI1 OCO3HAHHOTO OINpeAeTIeHUs COOCTBEHHOMN MO3UIIMU 10 OTHOLIEHUIO K 00CyXAaeMbIM B 00LIecTBE MpoOIeMaM HayKH;

- IPUMEHEHUE eCTECTBEHHOHAYYHBIX 3HAHUN B MOBCETHEBHOW KU3HU NSl oOecrieueHus: 0€301acHOCTH JKU3HEIEATEIbHOCTH, OXPaHbl 37J0POBbs, 3aIIUThI
OKPYKaIOIIel CpeIbl.
IInanupyemMble pe3y/ibTaThl 0OCBOeHHs YueOHOro npeamera «EcrecTBo3HaHue)»

Jluunocmuvimu pezyniomamamu 06y4eHuss eCmecmeo3HAHUIO AGNAIOMCAL:
8 YEeHHOCMHO-OPUEHMAYUOHHOU chepe — BOCHUTAHUE YyBCTBA TOPJOCTH 33 POCCUICKHEECTECTBEHHBIE HAYKH;
8 mpy0osoli cghepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpPY JaibHeIeil oOpa3oBarenbHOM UIpodecCHOHANbHOM TpaeKTopuy;
B NO3HABAMENbHOU (KOCHUMUSHOU, UHMENIeKMYaibHol) cgepe — yMEHUE YIPaBIATh CBOCHIIO3HABATEIbHOU JAEATEIbHOCTHIO.

Memanpeomemmnvimu pe3yIbmamamyt.  0C80€HUs. NPOSPAMMbL N0 eCMecmE8O3HAHUIOAGNAIOMCA:

- OBJIQJICHUE YMEHMSIMHM M HaBbIKAMHU pa3jIMYHBIX BUIOB IIO3HABATEJIBHOM [JEATEIBHOCTH, NPUMEHEHUS OCHOBHBIX METOJOB IO3HaHUS (CHUCTEMHO-
MH(GOPMALMOHHBIN aHAIN3, MOJCTUPOBAHKE) ISl U3YUEHHs! pa3IMYHBIX CTOPOH OKPYKAIOILIET0 €CTECTBEHHOTO MUPA;

- OBJIaJICHHE OCHOBHBIMHM HMHTEJUIEKTYaJbHBIMU ONEpAlUsAMH: (OPMYIUPOBAHHE THIIOTE3, aHAIM3 U CUHTE3, CpaBHEHHE, 0000ILIeHHe, cUcTeMaTh3alus,
BBISIBJICHHE IPUYMHHO- CJIEACTBEHHBIX CBSA3EH, IOUCK aHAJIOTOB;

- (opMupoBaHe yMEeHUI1 reHepupOBaTh UCH U ONPEACTATh CPEJICTBA, HEOOXOAUMBIE ISl UX PeaTn3allu;



- opMupoBaHEe yMEHUI ONPENENATh e U 3aJa4il IeSTeIbHOCTH, a TAK)Ke BEIOMPATh CPEICTBA PeAIM3alluy 3TUX LeJIel U IPUMEHATh Ha IPAKTUKE;
- (bOpMI/IpOBaHI/IC YMGHI/Iﬁ HCIIOJI30BATh Pa3IMYHBIC HUCTOYHHUKU I HOJTYYCHHSA CCTCCTBCHHO -HaquOfI I/IH(i)OpMaI_[I/II/I U IIOHUMaHusga 3aBUCHUMOCTU OT
coJiep>kaHus U GOPMBI IPEIICTABICHHON HHPOPMAIIUK U TIeTIeH apecara.

IIpeomemnvimu pesynomamamu u3yueHus: eCmecmeo3sHaAHUsL:

- ACMOHCTPUPOBATH HA ITPUMCEPAX POJIb €CCTCCTBO3HAHUA B PAa3BUTUHN quOBCqCCKOﬁHHBHHH3aHI/IH;

- BBIJACIISITH HepCOHaJIBHBIﬁ BKJIaJ BCJIMKUX YYCHBIX B COBPEMCHHOC COCTOSAHNEC CCTCCTBCHHBIXHAYK;,

- 'paMOTHO NPUMCHATh €CTCCTBCHHO-HAYYHYIO TCPMHWHOJIOTUIO IIPHU OIMKMCAHUN HBHGHHﬁOKp}OK&IOHICFO MHpa,

- 000CHOBAHHO MNPUMCHATH HpI/I60pI>I JJI1 USMCPCHHUA U H&6J'IIO)I€HI/I$I, HCIIOJIB3Yys OIMMCAHUC I/IJ'II/IHPGIU'IO)KGHHBIﬁ AJITOPUTM

AKCIIEPUMEHTA C TENBI0 MOTYYCHHS 3HAHUN 00 00BEKTE N3YICHHUS;

- BBISIBJISITH XapaKTep SIBJICHUM B OKPYXKAIOIIEH cpejie, MOHUMATh CMBICI HaOII0aeMBIXITPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH,

- UCTIOJIB30BATh MJIA OIMMCAaHUA XapaKTEpa MPOTECKAaHUA IMTPOUCCCOB (1)I/ISI/I‘ICCKI/IC BCJIMYUHBI U ACMOHCTPUPOBATH B3aMOCBA3b MCKY HUMU,

- OCYILIECTBJITh MOJICTUPOBAHUE MIPOTEKAHUS HAOIIOTAEMBIX MPOIECCOB C YIETOM I'PAaHUIIIIPUMEHUMOCTH UCTIOIB3YEMBIX MOJICIICH;

KPUTHYECKH OLIEHUBAaTh, MHTEPIPETUPOBATh U 00CYXAaTh HH(popmaluio, coaepxairytocs B coodmenusx CMU, pecypcax WHTepHeTa, HaydyHO-TIOMYISPHBIX
CTaTbAX C TOUKHU 3PpCHUA eCTeCTBeHHO-HaYQHOfI KOPPEKTHOCTHU; A€JIaTh BBIBOJAbLI HA OCHOBE JIMTECPATYPHBIX JAaHHBIX;

- IPUHUMATh aprYMEHTUPOBAHHbBIE PELICHHS B OTHOIIEHUH IPUMEHEHHUSI Pa3HOOOPA3HBIXTEXHOJIOTUH B MPOGECCHOHANIBHOM AEITEIbHOCTH U B OBITY;
M3BJICKATh U3 OITMCAaHUA MallluH, HpI/I60pOB U TEXHUYCCKUX YCTpOﬁCTB HeO6XOJII/IMBICX21paKTepI/ICTI/IKI/I JJI1 KOPPEKTHOT'O NX UCIIOJIB30BaHU,
- OOBSICHATH MPUHITUTIBI, TIOJIO’KEHHBIE B OCHOBY pa0OTHI TPHOOPOB;

OpraHU30BbIBATH CBOIO JIEATENBHOCTh C YYETOM IMPHUHIMIIOB YCTOWYMBOTO Pa3BUTHSI CHUCTEMbI «IIPUPOJa—O00IEeCTBO—UYEIOBEK» (OCHOBBIBASICh Ha 3HAHUAX O
nporeccax nepeHoca u TpaHchopmanuu BEIIECTB U SHEepruit B 9KOCHUCTEME, pa3BUTUHU u (GYHKIIMOHUPOBAHUU
o6uocdepsl; 0 CTPYKTYpe MOMYJSIUU U BUJA, aJalTalMsIX OPraHU3MOB K cpelie OOUTaHHs, CBOICTBAaX 3KOJOTHYeCKUX (PaKTOPOB; PYKOBOACTBYSCH MPUHIIMIIAMU
pecypcocOepexeHus: H0e30MacHOro MPUMEHEHHSI MaTepHalIOB U TEXHOJIOTUI; COXpaHsisi OMOJOrH4eckoe pazHoo0pasue);

- 000CHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHHE BEIIECTB M UX PEAKUUN B MPOMBIIIJIEHHOCTH U B OBITY; OOBSACHATH POJIb OIMpPENEICHHBIX KJIACCOB BEIIECTB B
3arpsI3HEHUH OKPY KoL cpebl;

- JIeIICTBOBAaTh B paMKax MPaBUJI TEXHUKU OE30MACHOCTH U B COOTBETCTBUHM C MHCTPYKLHUSIMH IO IPUMEHEHUIO JIEKAPCTB, CPEACTB OBITOBOW XMMUU, OBITOBBIX
AIIEKTPUUYECKUX MTPUOOPOB, CIOKHBIX MEXaHHU3MOB, IIOHUMAsi ECTECTBEHHO-HAYYHbIE OCHOBBI CO3/IaHUs MIPEANUCaHUI;

- (opmupoBaTh COOCTBEHHYIO CTpPATETHIO 3JI0pOBhecOeperaronero (paBHOBECHOIO) MUTAHUS C yUeTOM OHOJOTMYECKOW 11eJecCO00pa3HOCTH, POJIM BEIIEeCTB B
MUTAaHUH U KUZHEACSITeIbHOCTUKUBBIX OPTaHU3MOB;

- OOBSACHATH MEXaHU3M BJIMSHHS Ha KUBBIE OPraHU3MBI SJIEKTPOMArHUTHBIX BOJH M PaJUMOAKTHBHOIO HM3JIyYEHHs, a TaKXkKe ACWCTBUSA alIKOTOJs, HUKOTHHA,
HApPKOTHYECKUX, MyTareHHBIX, TEPATOTE€HHBIX BEIIECTB HA 3/I0POBHE OPraHMW3Ma U 3apOIbIIIEBOE PA3BUTHE;

- BBIOMpATh CTPATErwi0 MOBEACHHS B OBITOBBIX M UPE3BBIYAMHBIX CUTYaIlMSAX, OCHOBBIBASCh Ha MOHUMAaHWM BIUSHUS Ha OPraHU3M YeloBeKa (PU3UYECKHX,
XUMHYECKUX U OMOJIOTUYECKUX (DAKTOPOB;

- OCO3HAHHO JIMCTBOBATH B CUTYAIIMH BHIOOpA MPOAYKTA WIIH YCIYTH, IPUMEHSSI €CTECTBEHHO -HAYUHbIE KOMITIETCHIINH.

Buinycknuk na 6a3080Mm yposHe NOIYYUN B03MOHCHOCIb HAYUUTNCA!

- BBINOJIHATE CAMOCTOSITENIFHBIE SKCIIEPUMEHTHI, PACKPBIBAIOIIME TOHUMAHHE OCHOBHBIX €CTECTBEHHO-HAYYHBIX IMOHATHH M 3aKOHOB, COOJIIOAAs IpaBHiIa
6e3omacHoi paboThI;

- IPECTABIIATH MOJTYYECHHBIC PE3YIbTAThl B TAOIHMYHOM, Tpaduiyeckol Wi TEKCTOBOI (hopMe;enaTh BBIBOIBI HA OCHOBE ITOJIyYeHHBIX U IUTEPATYPHBIX JTAHHBIX;

- OCYHICCTBIIATH CaMOCTOSITEIIbHBIN y‘-IeGHI:IfI MPOCKT HJIN HUCCICAOBAHUC B obmactu CCTCCTBO3HAaHUA, BKJIIO‘-IaIOH_[I/Iﬁ OIMPCACIICHUC TCEMbI, IOCTAHOBKY LCJIN U



3a/1a4y, BBIABMIKCHUE TMIIOTE3bl M IIyTEH €€ SKCIEPUMEHTAJIbHOM IPOBEPKH, IIPOBEACHHUE JKCIECPUMEHTA, AHAIHU3 €r0 PEe3yJbTATOB C Y4ETOM IIOIPELIHOCTH
U3MepeHus, OpMyIUpOBaHHIE BHIBOJOB U MPEACTABICHUETOTOBOTO HH()OPMAIIHOHHOTO POTYKTA;

- 00CYXKIaTh CYIIECTBYIOIIUE JIOKAIbHBIE M PETHOHAIBHBIE TPOOIEMBI (9KOJIOTHYECKUE, SHEPTeTUYECKUE, CHIPbEBBIC U T.11.);

- 000CHOBBIBATH B IUCKYCCHUU BO3MOXKHBIE ITyTH MX PEIICHUS, OCHOBBIBAsICh HA €CTECTBEHHO-HAYYHBIX 3HAHUSX;

- HaXOJUTh B3aUMOCBSI3H MEXIY CTPYKTYpOH u (DyHKIMEH, MPUUMHON M CIIEJCTBHEM, TEOPUEH U (aKTaMH MpH aHAIM3€ MPOOIEMHBIX CUTYalluii 1 000CHOBAaHUU
MPUHUMAEMBIX PEIICHUH Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUI; MOKA3bIBATh B3aUMOCBS3bh MEXK/Ty OOIACTIMHI €CTECTBEHHBIX HAYK.

Conepxanue yueoHoro npeamera «EcrecTBo3HaHMe.

|.BBenenne (2 1)

Brenenue B ecrectBo3Hanue. [Ipuponga-cpena oOuTaHus ¥ UCTOYHUK KU3HM YelIOBeKa. B3auMOOTHOIIIEHUS YeloBeKa M MPHUPObI, UX auaiekTuka. [Ipupona —
HWCTOYHHUK TBOPYECKOTO BIOXHOBEHHMS AECSATEIEH NCKYCCTBA.

EcrecTBO3HaHmE — eqMHCTBO HayK O Tipupoje. Matepus u ¢hopmbl ee cyriecTBoBaHus. [luanexktuka ectectBo3HaHus. OCHOBHBIEC ATambl ero pa3Butus. [lonsrue o
€CTECTBO3HAHUU, KaK CHCTEME HAYYHBIX 3HAHUI O MPUPO/IE.

Jemoncmpayuu. BuneopparmeHTsl (MOJS CENbCKOXO3AUCTBEHHBIX YroJud, Kapbepbl A AOOBIYM YIJIE W PYIbl, METaLTypruyeckue KOMOHMHATHI, ra3o- u
HepTenpoBoabl, puoTmimu, 'DC, TOL u ADC, nocneacTBus 3eMJIETPSICEHUN M IIyHaMH, MCUYE3HYBILIWE BBl PACTEHUH U

KUBOTHBIX); PETIPOAYKIIUU KapTUH BEIUKUX XYIO0KHHKOB C MeW3akaMu U ApyrumMu oobektamu npupoasl (Ilumkuna, JleBurtana, AiiBazoBckoro, KOona u ap.);
MY3bIKaJIbHBIE (DparMeHThI, MOCBSIICHHBIC BIeHUsIM npupo il (YaiikoBckuii, Cen-Canc, berxoBen u ap.).

[TopTpeTsl yueHbIX-eCTeCTBOUCTIBITATENEH, BUACO(PArMEHTHI 10 UCTOPUH BOSHUKHOBEHUS U Pa3BUTHUS (DU3HKHU, XUMHUH U OHOJIOTUU

I1.EcTecTBO3HAHME M MeTOAbI MO3HAHUS Mupa (12 1)

B3aumoceazv mesrcdy naykoit u mexnonocuamu

Hcmopusa uzyuenus npupoosi. Ilpoepecc 6 ecmecmeeHHbIX HAYKAX U €20 6K1A0 8 paszsumue yusuausayuu. Memoovl HayuHO020 NO3HAHUS U UX COCMABIAIOUUE.
HabnooeHue, uzmepeHue, 3KCHepuMeHm, MoOeluposanue, 2unomesd, 6vlod, nocmpoenue meopuu. POpMbI MO3HAHUS: HAYYHOE U HeHay4yHoe. JlBa ypoBHA
HAyYHOTO MO3HAHUS: SMIUPUUECKUN (UyBCTBEHHBIN, OTILITHBINA) 1 TEOPETUUYECKUH (pallMoHaIbHBIN). MoenpoBaHue Ha TEOPETUUECKOM YPOBHEIIO3HAHUS U TUIIBI
Mozenell (uaealibHas, aHAJIOTHS, MaTeMaTHuyeckas). Pojb MBICIEHHOTO SKCIEPUMEHTa M MaTeMaTH4YeCKOro MOJEIMPOBAaHUS B CTAHOBJICHHMU U PA3BUTHH
€CTECTBEHHBIXHAYK. PyHOaMeHmalbHble NOHAMUS eCTNeCmE03HAHUS.

Azvixk ecmecmeo3nanusn. buonocus. buonornueckas cUCcTeMaTHKa U €€ BaKHEWIIME TakCOHbl. buHomMuHanbHas HoMmeHkinaTypa. Ilonstue Buga. Cucremartuka
#UBOTHBIX. [loHaTne mopoasl. Cuctemaruka pacrenuid. [lonarue copra. buonornyeckass HOMEHKIaTypa — OCHOBa MPOGECCHOHATBHON AESITeITbHOCTU. Xumusl.
TpuBuansHble Ha3BaHus. PanmonanbHast HOMeHKIaTypa. Mexaynapoanas HomeHkinatypa MIOITAK.

XUMHUYECKUE DIEMEHTBHl U MPOUCXOXKJEHUWE MX Ha3BaHuil. Kriaccudukaius HeOpraHW4ecKHMX BeUIECTB (OKCHUIbI, KUCIOTHI, OCHOBAHHUS, COJIM) M MPHUHIIUIIBI
oOpa3oBaHUs UX HA3BAHUIA.

Ecmecmeennonayunvie nonamus, 3axkonsl u meopuu. EcrecTBeHHOHayuHble TOHATH. KOHKpeTHbIE U aOCTpaKkTHBIE €CTeCTBEHHOHAYUHBIE MOHSATHS. 3aKOHBI
ecrecTBo3HaHus. EctectBeHHOHay4YHBIe Teopuu. OnucarenbHble TEOPUU U 0ObSICHUTENbHBIE TeOpHH. [[porHO3UpYIOIIas posib €CTECTBEHHOHAYYHBIX TEOPHIA.
Ecmecmeennonayunasa kapmuna mupa. KapTuHel Mupa: peluruo3Has, ObITOBas, XylI0KecTBeHHast. Ecmemceennonayynasn kapmuna mupa (EHKM). DBomonus
EHKM wu ee o»rambl: apuCTOTENEBCKHM, HBIOTOHOBCKHM, SWHINTEHHOBCKas peBoitonusa. [IpuHOMNBI TMO3HAaHUS B €CTECTBO3HAHMHU: COOTBETCTBUA,
JIOTIOJTHUTEIBHOCTH, IPUUYUHHOCTH, CAMMETPHH.

Mupui, 6 Komopuwix mbl sncusem. Ilpumeps cucmemamuzayuu U Ha2iIsOHO20 NPEOCMABIeHUsI HAYYHO20 3HAHUS: NPOCMPAHCIEEHHO-8DEMEHHbIE XAPAKMEPUCTUKU
(HaHOMUP U MUKpOMUD, MAKpOMup, mezamup). I'paHUIIBI MHUPOB M YCIOBHOCTb ITHUX TPaHML. Poib HAYYHBIX OOCMUdMCEHUN 8 CO30aHUU HOBbIX MEXHON02ULL.
Deomoyusi mexnonoeut. IIpubOpPsI U1 U3y4eHUS MUPOB, UX SBOJIIOIHS OT CBETOBOrO MUKpockoma P.I'yka 1o ckaHupytomero TynHeiabHoro mukpockona (CTM) u



aTOMHO-CcHJIOBOro Mukpockomna (ACM). MonekymsipHOe pacrio3HaBaHUE HEro poJib B IPUPOJIC U KU3HH YeoBeka. KoMmbroTepsl Oyaymiero.

Jemoncmpayuu. Tloptpetsl yuenbix- ecrectBoucnbitateneit (I'.I'anunes, J[.MenneneeBa, I.Mennens, H. bekeroBa, M. ®apanes), paznuyHble MaTepuaibHbIC
¢usnueckue (dnexTpodopHas MalIMHA — MOJIENb MOJIHUM, KPUCTAJUIMYECKHE PEIIETKH PAa3JIMYHbIX THIIOB), OHOJIOTHYECKHE (MYISDKM I[BETOB, OPraHOB Tela
4esoBeKa), reorpadguueckue (riodyc, kapra, TeJUTypui),

XUMHUECKUE (I1apOCTEPIKHEBBIE U 00BEMHBIE MOJIENIM MOJIEKYJT pa3INYHbIX BeulecTB). Craiabl ¢ MojeIsiMu cTpoeHus atoma Tomcona u Pesepdopaa.
OTHOCHTETBHOCTh TIOHSTHS TYCTOTHI. Pa3nmuHbie Qu3udeckue, XumMudeckue W Ouonormueckue monenu. [loprperst Apucrortens, K.Jlunnes, Y. JlapBuHa;
BUJICO()ParMEHTHl C TAaKCOHAMHU B OOTaHWKE M 300JIOTUU WU MPHUMEPHI CUCTEMATUKU OTAENBHBIX PACTEHUH M KHUBOTHBIX. TabnmuIa, ciaig winm BuueodparMeHT
«Homenxkmnarypa MIOITAKy; Tabnuiipl Wau clialiibl ¢ aHUMAIUSIMU

Mo oO0ImUM MpUHIUIAM 00pa30BaHMs HA3BAHMN BAXKHEWIINX KJIAaCCOB HEOPraHMYECKHUX COEJIMHEHUNH — OKCHJOB, KHUCJIOT, OCHOBAHHS, COJIeH, - M HUX
KJIacCU(PUKaAIIUHU.

Tabnuuel U BUIEOGPArMEHTHI, WUTIOCTPUPYIOIINE BaXKHEHIINE MOHATHUS, 3aKOHbI U TEOPUU €CTECTBEHHOHAYYHBIX JWCHUUIUIMH MO KypCYy OCHOBHOMW IIKOJIBI.
BuneogparmenTs! u craipl O 3BOJIIOLMKA MUKPOCKOIIOB.

Jlabopamopuvie onvimul. 1. TlocTpoeHHe paBHOCTOPOHHUX TPEYrOJBHUKOB M3 CHUYEK Ha IUJIOCKOCTH W B MpocTpaHcTBe. 2. MmmiocTpauus npuHLuIa
cooTBeTcTBUS. 3. MoaenupoBaHue NMpuHIKMIA paboThl CKaHUPYIOLIEro Mukpockorna. 4. Jloka3zaTenbcTBO O€TKOBOM Mpupo bl (hepMEHTOB.

Ipaxmuueckasa paboma Nel. TlocTpoeHre NpOCTPaHCTBEHHBIX MOJIETIe HEOPraHMUECKUX MOPTraHMYEeCKUX COETUHEHHI B COMOCTABIEHNH C UX CBOWCTBAMHU.
Ipaxmuuecxas paboma Ne2. Habimoienune 3a ropsiei cBevoit

111.06010uku 3emun: utocdepa, ruapocdepa, armocdepa (11 u)

Cmpoenue 3emnu. Jlumocgepa. Buyrpennee crpoeHre 3eMiu U ee XUMUYeCKui coctaB. CTpoeHue u coctaB JuTocdepbl. MuHepanbl U TOPHBbIE IOPOabI. Pympl.
Jlutochepusie mutel. 3emuerpsicenus. [llkana Puxtepa. UHTEeHCHBHOCTH 3emiieTpsiceHnid. [{ynamu.

T'uopocgpepa. Oxkeanvt u mopsa. CocraB runpochepsl. MupoBoii okead. Mops. Herunuunsie mops: CapraccoBo, Kacnuiickoe u Apanbckoe. Tema Mops B
MIPOU3BEIECHUSIX MUPOBOM XYA0KECTBEHHOU KYJIbTYPHI.

Boowt oxkeanos u mopeii. XuMU4eCKHl COCTaB MOPCKOUM U okeaHndeckoil Boawl. [Ipomuiuie. Jlens okeane. ['pennanaus. Antapkruaa. [[puxenue Bog MupoBoro
okeaHa. [IpunuBsel 1 oTiIMBBL. Mopckue TeueHus. Turbl kKiuMmara.

Boowt cywu. Bonpl cymu u ux knaccudukanus. Pongnuku. ['elizepsl. MuHepanbHble BOABI U UX KIACCH(PHUKAIHS. [TpoGnema mpecHoii Boasl. O3epo baiikai.
KapcToBblie siBneHNs HOOpa30BaHUE CTAIAKTUTOB U CTaJarMUTOB. AHOMAaJIbHBIE CBOMCTBA BOJIBI M MX 3HAYCHHE B MPUPO/IE.

Ammocehpepa. Ilozooa. ATmocdepa u ee coctaB. BepTukanbHoe cTpoeHre atMocdepsl: Tporocdepa, crparochepa, mezochepa, Tepmocdepa, sx3ochepa. Cocra
Bo3nyxa. O30HOBBIE NbIpbl U MapHUKOBBIA 3PdekT. [lorona u xknumar. Ammocghepnoe oasnenue. Bemep. Atmocheproe nasinenue. Kecconnas u BbICOTHas
6one3nu. LluknoHbl ¥ aHTUIUKIOHBL. ATMochepHble (GpoHTH. BeTpa u uX BUIBI: IIKBaj, CMep4, aHTHMAccart, maccar, Opus, peH, 6opa, CHPOKKO, MYCCOHHBI,
TailhyHbI, yparanbl, CMep4H, TOPHAJIO.

[Ikana bogopra.

Bnasxcnocmys 6030yxa. Bnaxunocts Bo3ayxa. [lcuxpometp u 'urpomerp. Touka pocsl. Obnaka, ux gopmsl u pazmepsl. Tyman. Ocanku u ux Tumsl. Pagyra.
Hemoncmpayuu. OOpa3iubl pyJ, MUHEPAJIOB ¥ TOPHBIX MOPOJI, (pr3nueckast KapTa MoJTyIIapHii, aTiaackl.

Kaptbl: Mopckux TeueHui, puzndeckue kapTsl Mupa u Poccuiickoit @eneparui.

BuneodparmenTs u potorpaduu mo reme ypoka: cTpoeHHe 3eMIId, 3eMJIETPSCEHUS, IIyHaMH, Pa3IMdHble OKEaHbl U MOPSI, alcOepTH, MOPCKHIE TeUEHUS, POAHUKH,
rei3epsl, o3epo baiikaln, kapcToBbIC SIBICHHS (CTAIAKTUTHI U CTAJarMUTHI), aTMOC(epa U €€ COCTaB, IUKIOHBI U AHTUIUKIOHBI, BUIBl BETPOB, TYMaH, pajyra,
OCaJIKM pa3INyYHbIX TUNOB. Penponykuuu kaptu - . AiiBazoBckuit «JleBareiii Bam», Y. Jlesuran «beper Cpenuzemuoro mopsi», W. Iumkun «Ha Oepery mopsi»,



JI. Jlaropuo «Mope», A. PoutoB «Ha roy6om npoctope»; ¢pparMeHTsl My3bIKaJIbHBIX Tpou3Beaennii - H. Pumckuii-Kopcakos «Canxo», K. [lebroccu «Mope», M.
PaBenp «Jlogka B okeaHe» u3 cOopHuka «3epkana», I1. YaiikoBckuii «Jlebeaunoe o3epo», M. Mycoprckmii «CHerypoukay. [IpeBpaiienusi HepacTBOPHUMBIX
KapOOHATOB KalbIlMs M MarHus (CPeIHHUX COJieH) B pacTBOPUMBIC THAPOKAPOOHATHI (KUCIBIE COJM) M OOpaTHO — MPUYMHA OOpPa30BAaHUS CTATAKTHTOB H
cTajJarMuToB. MojenupoBanne mapHUKOBOTO 3 dekra. [Ipubopsr: mast n3mMeperus aTMochepHOro AaBieHus (6apoOMETpsI), IUIS U3MEPEHHUsS BIAKHOCTH BO3AyXa
(rurpomeTpsr).

Jlabopamopnvie onvimsi. 1. 3ydenne cocraBa rpanuTa. 2. MojaenupoBaHie BBICOKOH TUIOTHOCTH BOJIbI MepTBOTo Mopsi. 3. Pacimpenne BoibI Tpy HarpeBaHUM.
IIpakmuyeckasn paboma Ne 3.V13ydeHne KOJUIEKIIMUA TOPHBIX TOPOJT

Ilpakmuuecxas paboma Ne 4. VI3ydenne mapaMeTpoB COCTOSIHUSI BO3/[yXa B KaOMHETE.

VI.Makpomup. Hayka 06 okpy:karomeii cpene. buocdepa. (21 4)

Ku3ne, npuznaku >#cueo020 u ux OMmMHOCUMETbLHOCHD. OCHOBHBIE CBOMCTBA KMBOTOOPraHMW3Ma: €IMHCTBO XUMUYECKOTO COCTaBa, OOMEH
BEIIIECTB, CAMOBOCIIPOU3BEICHNUE, HACIEACTBEHHOCTh, HK3MEHUNBOCTD, PA3BUTHE M POCT, Pa3IPaXKUMOCTh, TUCKPETHOCTD U IIEJIOCTHOCTh, YHEPTrO3aBUCUMOCTb.
J’KuBbie cHCTEMBI, KaK CaMOYITPaBJISIONIUECS, CAMOPETYITHPYIOIIUECS, CAMOOPTaHU3YIOIIHeCs CUCTEMBI. Tpu Hadana TepMoAuHaAMUKU. [loHsATHE SHTpOTIHH.
Ilpoucxoscoenue sncuznu na 3emne. OCHOBHBIE TUIIOTE3bI TPOUCXOKACHUS )KU3HU Ha 3eMile: KpeallMoOHU3M, THI0Te3a CaMOIIPOU3BOJIBLHOTO 3apOKICHUS KU3HU
13 HEXXUBOTO, KOHIENIMAONOTeHEe3a, TUIIOTe3a MMAHCTIEPMUH.

['mnoTte3a MpPOUCXOXKACHUS JKU3HU IyTeM OHOXMMHUYECKOW sBojtonuu (rurnote3a OmnapuHa— XonjaeiHa). J[UCKyccuss O BO3MOKHOCTH CYIIECTBOBAHUS
BHE3E€MHBIX [IMBUIIM3ALIUN.

Xumuueckuii cocmae knemku. XUMUYECKasi OpraHU3als KJIETKM Ha aTOMHOM — 3JIEMEHTHOM YypoBHE. MakposneMeHTbl. MukposneMeHThl. MoneKyIsIpHbIi
YpOBEHb XMMUYECKOW OpraHu3aluy KIETKH (MOJIEKYISpHBIM cocTaB KieTku). Heopranuueckue coennHeHus: kieTkd. Bona u ee posb. MuHepanbHbBIE COJIH.
Oprannyeckue BeecTBa KIETKH.

Ypoenu opeanuzayuu sncuznu. KrnerouHelil ypoBeHb OpraHusaluu >KM3HM Ha 3emiie. TkaHeBBbI ypoBeHb. THUIBI TKaHEH KUBOTHBIX (SIUTENUANbHAS,
COEIMHUTEINIbHASA, MBILICUHAsA, HEpPBHAs) U pacTeHuil (oOpa3oBaTenbHas, MOKPOBHAS, OCHOBHAS U mpoBojsdmas). Opranuelii ypoBeHb. OpraHu3MeHHBIH YpOBEHb.
[TonmynsaMOHHO-BHUI0OBOY YPOBEHB. bUoTreoneHoTHYeCKuii ypoBeHb. bruorieno3. bruochepHsiii ypoBeHb.

Ilpoxapuomur u sykapuomsl. IIpokapuotsl U sykapuoTbl. baktepun u ux kinaccuduxanus: mno Qopme (OaUUIBI, KOKKH, COUPUIUIBI, BUOPUOHBI), 1O THUITY
nuTaHus (canpoduThl, Mapa3uThl), MO OTHOLIEHUIO K KUCIOpoay (a’poObl, aHa’spoObl). OCOOEHHOCTH CTpOEHHUs OAaKTepuil M UX >KU3HENeATEIbHOCTH. Poub
OaKkTepuu B MPUPOJEC U KU3HU yenoBeka. [lnanobakTepun (CuHe- 3eJIeHbIE BOJIOPOCIIN) U 0COOEHHOCTH UX CTPOCHUS U KU3HEAeITeTbHOCTU. Poib nanoOakTepuii
B nipupojie. CTpoeHue KIETKU 3yKapHOTOB.

Knemounan meopusn. Ilpocmeiimue. Bupycwvi. Knetounas Tteopus u ee mnoJsiokeHus. [Ipocreiimine: >XTYTHKOBbIE, PECHHYHBIE, aMeOOMHBIC. 3HAUCHUE
MPOCTEHIINX B MPUPOJAE M KU3HH uenoBeka. Bupycbl. CTpoeHHe U 0COOEHHOCTH KHU3HEAEATeTbHOCTH BHPYCOB. BupycHbie 3a0oneBanust yenoBeka. BUY u
CITU/. I'puOsl. Poss rprGoB B MpHpo/JIe U B XO3AUCTBE YEIIOBEKA.

Ilonamue ouonozuyeckoil 360nw0yuu. Ieonoyuonnas meopus. llonstue GHOIOTNUECKON IBOMOLNU. JITUTENBHOCTh, HEOOPATUMBIN XapaKTep, HAMPaBICHHOCTh
sBotounH. OCHOBHBIE HAIlpaBJIeHUs HBOJIIOIUHU. buonorndeckuii mporpecc. buonoruueckuii perpecc. AHTPONOTEHE3 U €r0 ITaIlbl.

[Ipenmoceinku co3ganusi 3BodtonMOHHONW Teopun Y.JlapBuna. Jlormueckass CTpyKTypa AapBUHU3MA (M30BITOYHAST MHTEHCHBHOCTH pPa3MHOXKEHHs, OoprOa 3a
CyIIIECTBOBaHME U €€ BHJbI, €CTeCTBEHHBIM o0TOOp).CHHTeTHUYECKas Teopusl HBoJONMUA. MuKpolsBomonus. Bumgoobpa3zoBanue (reorpaduyeckoe u
sKOJIOrHYecKoe). Makpo3Bomtous. JBHKYINE CUIBI IBOJIOLUU: MYTAIIMOHHBIN MPOIECC, MOMYNISIIMOHHBIE BOJHBI, M30JA1Ms. DOPMBI €CTECTBEHHOTO 0TOOpa:
CTaOMJIM3UPYIOIINN, ABWKYIIUNA, AU3PYNTHBHBIN.

Cogpemennvie memoovl ROOOEPIHCAHUA YCMOUYUBOCHU DUO2E0UE€HO0308 U UCKYCCHEEHHBIXIKOCUCH EM



[TonsTue sxocuctemsl. buoron. buonenos. buozeoyenos, cmpykmypa u 0cHogbl

@yuryuonuposanus. Oty OHOreoIeH03a OT IKOCUCTEMbI. HecTabuimbHbIe M CTa0MIIbHBIE SKOCUCTEMBI. huozeoxumuueckue nomoku. Kpyzoeopomul eeujecmaa.
Ipunyunvl ycmouuugocmuduozeoyenoso6. Hayunvie 0ocHogbl co30anus u n000epAHCaHUs UCKYCCMBEHHBIX IKOCUCTIEM.

IIpouz600cmeo pacmumenvholl U HCUBOMHOBOOUECKOU NPOOYKYuU: npobiemvl Konuvecmea u kawecmed. Knacmeprwviii nooxo0 kax cnocob 60ccmanosienus
OUOCEOXUMUYECKUX NOMOKO8 8

UCKYCCMBEHHbIX dKOCUCeMax. AHmubuomuxu, necmuyuobl, CmumMyasimopsl pocma, Y00OpeHus U ux npupoounvlie ananroeu. Ilpobnema ycmouuugocmu 20pooCKux
9KOCUCMEM.

Iuwesvie yenu. Ixonocun. Ixkonocuueckue gaxmopst. TUNOIOTUSL KUBBIX OPraHU3MOB IKOCHUCTEMBI: MPOIYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI (canpouThl).
ABroTpodsl. I'ereporpodsl. Ilonstne o mnumeBbix (Tpoduueckux) nensx OuoreoneHos3a. [lumesas nenb. /IBa OCHOBHBIX THNa TpOoPUYECKHX Lener —
nacTOUIIHBIE (LIeTH BhIEJaHUs) U JETPUTHBIE (Lenu pasyiokeHus). [Tumesas ceTb. DKoJoruueckre nupaMmuibl (UUCIEHHOCTH, buomaccsl, s3Heprun). Ilpasuno 10
%. Ilonarue 00 sxosoruu. OCHOBHbBIE MPOOIEMBI SKOJIOTHH. DKOJIOTHUYECKHE (PAKTOPhl: a0MOTHYECKUE, OMOTUYECKUE, AHTPOIIOTEHHBIE.

JKono2uueckue npodiemovl co6pemenHocmu

buocdepa u ee rpanunpl. Konnemmwms sBomrormu 6uochepsr B. M.Bepnanckoro. Hoocdepa. Texnochepa. OcHOBHbIE MOIXOIbI B y4eHHUH O Ouocdepe:
SHEPreTUYECKUH,

OMOre0XUMHUYECKUN, THPOPMAIIMOHHBIH, TPOCTPaHCTBEHHO-BPEMEHHOM, HOOC(EPHBIH.

Buocgpepa: smanvr popmuposanusn u cyenapuu paszeumus. Akmyanvhvlie dKon02udecKue npoobnemvl: 2100anbHble, peCUOHANbHbIE, JTOKANbHbIE, UX NPUYUHbL U
cnedcmeus. JKonocudeckue npooiemvl IHepeemuyeckol ompaciu. Anbmeprnamusnas snepeemuxa. Payuonanonoe ucnonvsosanue suepeuu u sHepeocoepedicetue.
Onepeemuueckas 6€30nacHoCmb.

Tpancnayuonanvrvie npoekmol 6 obracmu snepeemuxu. Memoowl usyuenuss cCocmosnus. oxpyscaioujeli cpeovl. Hzmenenus okpyscaroweii cpeovt, Kak Cmumyi Ol
Pazeumus HayyHblX UCCIE008aHULL U mexHono2ul. Ecmecmeenno-nayunvlie nooxoovl K peuwenuio dK0102udeckux npoobnem, npupooocoepezarowjue mexmorouu.
Mesicoynapoonvie u poccutickue npo2pammbvl peueHus IK0I02U4eCcKUx npoonem u ux sghgexmueHocme.

Ilpoonemovt 0mx0008 u 3a2pA3HeHUA OKPYHCAIOUiell cpeobl

IIpobnema ysenuuenus konuvecmea omxo008. bvimogvie, komMmynanoHvle, npomvluiienHvle omxoosl. Cogpemennvle mexHoi02uu coopa, Xparerus, nepepadomru u
ymuauzayuu omxo008. 1100x00bl K cokpawjenuro omxo008, 6e30mxo0Hvle mexHono2uu. Mcmounuku 3azpsazneHus okpycarowel cpeovl. [lepcnekmugnvie
MEeXHONI02UU TUKBUOAYUU NOCTeOCMBULL 3a2PAZHEHUs. OKpYJcalowell cpeobl. Pexynomusayus noussl u 600HbIX pecypcos. Cucmemsvl 600004UUCTIKU.
Medicoynapoounsie npoepammuvl O 0OPAUEHUIO C OMX00AMU U COKPAUEHUIO B030€LlCEUS HAOKPYHCAIOWVIO cpedy, UX 3¢hghekmusHocme.

B3aumoceasv cocmoanus okpyscaroueii cpeovt u 300p08b: 4en06eKa

Heepaoayusa oxpyacaroweti cpeovl. [Ipocpammel MOHUmMOpUHea Kauecmea OKpydicarowel cpeovl. 3azpsa3HeHue 8030VULHOL, 600HOU Cpedbl, NOYGbl, NPUYUHBL U
cneocmeus. Lllymosoe 3aepsasnenue. dnekmpomaznumnoe gozoelicmeue. I1JIK. Yemotiuusocme opeanuzma u cpeobi K cmpeccogvim 8030eticmeusim. 3a601e6anus,
CBA3AHHbBIE CO CHUIICEHUEM Ka4yecmea OKpyicaroueli cpeowl.

Hnousuoyanvuvie ocobennocmu opzanuzma npu 6osoeticmeuu  gakmopos oxpycaiowell cpeovl. CoepemenHble MexXHON02UU COKPAUJeHUs He2AMUBHO20
8o30elicmaus paxkmopos oxkpysscaioujeli cpeovl. Hayunvie ocHobl npoekmuposanus 300po6oti cpeobl 0OUMAaHUs.

Hemoncmpayuu. BuneodparmenTs! u Gortorpaduu 1no teme: Npouecchl THUEHHs, OpoKeHUe, MPOLECcChl JUCCUMMIALNY; MPEICTABUTENIN MMPOKAPHOT U IYKAPHUOT;
0COOEHHOCTH CTPOEHUSI BUPYCOB, NMPEICTABUTENIMN LIAPCTBA IPUOOB, IKOJIOTHUYECKUE CHUCTEMBI, IPUMEpPHI MUILEBBIX Ienei. PacTBopeHre B BOJie XJIOPOBOAOPOIA
(mucconmanys COJSHOM KHMCIOTHI), PacTBOpEHHE KPUCTAJUIOB MEepMaHraHara Kajlusi WM MEIHOTO Kyrmopoca B BOJAE, MCHAapeHue BoJbl, AUpPy3us Maxydux
BEIIECTB (0JIEKOJIOHA) C Tropsllel JaMIIOUKH HaKaJUBaHUs, UCIIAPEHUE KAIUIM CIIUPTa ¢ (PUIbTPOBATBHOM Oymaru uiau candeTku. Penpoaykuunu KapTUH BETUKUX
XY/I0)KHUKOB Ha TeMy O00’KECTBEHHOI'O MPOUCXOXKICHHUS >KU3HU; PA3IUYHBIX MPUPOIHBIX dKOCHCTeM. Tabmuipl U IMiaakaThl: «XUMHUYECKUH COCTaB KIETKN»,
«OBOJIIOLIMOHHOE JPEBO PACTEHHI»,



«IBOJIOLUOHHOE JPEBO >KUBOTHBIX», «IBOJIOIMOHHOE ApeBO npuMaroB u uyenoBekay. lloptperst AWM. Omapuna u k. b. Xonneina, T.llIBanna, [I.W.
NBanosckoro u J. /xennepa, A.Tencinu, B. Cykauesa, O. I'exkens, B.M.Bepnaackoro, Y./lapBuna. Ilnakatsl 1 MyJIs’Ku OpraHOB U CUCTEM OPraHOB PAcTEHMI,
YeJoBeKa U )KMBOTHBIX. JleMoHcTpanus npouecca poTocuHTE3A.

Jlabopamopusie onvimsi. 1. CBolicTBa 0enkoB. CBoiicTBa 1ioko3bl. CBOCTBa caxapo3bl. CBOMCTBA Kpaxmaia.

Ipakmuueckasn paboma Ne 5. Pacno3HaBaHue OPraHUYECKUX COEANHEHHHA

Ipaxmuuecxas paboma Ne 6. I3ydenue pacTUTCIIBHON M )KUBOTHON KIICTKH

Ipakmuuecxas paboma Ne T.M3yuenue nosedenus npocmeuuux npocmenuuux noo MUKPOCKONOM 6 3A8UCUMOCHU OM XUMUYECKO20
cocmaesa 600HOU Cpeobl.

IIpakmuuecxasn paboma Ne 8. Hzyuenue 83aumocesseil 8 UCKYCCMBEHHOUL dKOCUCMeMe —aKeapuyme U cOCmaegieHue yenetl Numanus.

Ipakmuuecxasn paboma Ne 9. I3ydeHne OBITOBBIX OTXOOB.

V.Aouornyeckne (paKTOPhI M MPUCTIOCOGJIEHHOCTH K HUM KUBBIX Opranu3mMos (16 4)

Ocobennocmu knumama Poccuu. 3ona apkmuueckux nycmsiHb, MyHOp U

necomyndp. Knmumar Poccun. [IpupoaHo-knumaTndeckue 30Hpl Poccumn: apKTHYECKUX MYCTBIHb, TYHJIP, JECOTYH/p, TAaWTH, CMEMIAHHBIX U NIMPOKOJIUCTBEHHBIX
JIECOB, JIECOCTEIHAs, CTEIEH, MOIYNyCThIHb, TyCTHIHb.

Pa3znooOpa3ue u nprucrnocoOIeHHOCTb KUBBIX OPraHU3MOB K TOW MJIM UHOM MPUPOTHO- KIUMATHUECKOH 30HE.

Temnepamypa u npucnocoo61eHHOCHb K Hell HCUBBIX OPZAHUIMOS.

TepMoperymnsuus B )KUBOW npupoje. Termonpoaykuus 1 TemiooTaada. MexaHu3Mbl TEPMOPETYIISIIUM )KUBOTHBIX M pacTeHHil. TemnepaTypa Tena 4ejaoBeKa U ee
¢buznonorudeckas poib. Kinaccuduxaius )KUBOTHBIX MO TEMIIEPATypHOMY PEKHUMY Ha TOMOHMOTEpMHBIE MOWKWIOTEpMHBIE U TeTepoTrepMuble. Kiaccudukanus
OpPraHU3MOB 110 TEMIEPaTypHOMY UHTEpPBaly OOUTaHUS: SBPUTEPMHBIEC U CTEHOTEPMHbIE. AKKIMMaTu3aus. TeMnepaTypHblil pexum.

Cmpoenue monekynvt u ¢huzuueckue ceoiicmea 600vl. CTpoeHHe MOJEKyabl BoJbl. Boma kak pactBoputesns. dusnueckre CBONCTBA BOJABI: aHOMabHas
TEeMIIepaTypHas 3aBUCUMOCTb IJIOTHOCTH BOJbI; BEICOKOE TIOBEPXHOCTHOE HATSKEHHE BOJbl; aHOMAJIbHO BBICOKHE 3HAUYEHUS TEMIIepaTyp KUICHUS U IJIaBICHUS
BO/IbI; BBICOKOE 3HAUEHUE TETIOEMKOCTH BOJIbI.

3HaueHue PU3NYECKUX CBONUCTB BOJIBI IS IPUPOIBI.

Inekmponumuueckan ouccoyuayus. OCHOBHBIE TIOJIOKEHUS TEOPHH OSJEKTpoUTHYEeCKOW nucconpanuu (TDJ]). DAeKTposMThl M HEJIEKTPOIHUTHI.
Knaccudukanuss HMOHOB MO pa3iMYHBIM OCHOBAaHMSIM. MeXaHU3Mbl JAUCCOIMAIIMKM AJIEKTPOJMTOB C pa3HbIM TUIIOM XuUMHUYeckoil cBs3u. CreneHb
ANIeKTpoIUTHYeCcKOU nucconuarnuu. Comau, KUCIOThl U OCHOBaHUA B cBeTe TO/.

Pacmeopumocmos. pH, kax noxazamens cpedvl pacmeopa. PacTBOPUMOCTh U €€ KOJIMYECTBEHHAs! XapakTepucTuka — koddduunent pacrsopumoctu. MaccoBas
JI0JIs PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

Bona xak amdonurt. [Tonstue pH pactBopa. 3nadenue pH B npupose. 3nadenust pH Gpuznonornueckux KuaKoCTe yeloBeKka B HOpMe.

Xumuueckue ceoiicmeéa 600vl. XVMMHUECKHE CBOMCTBa BOJbl. B3aummoneicTBue BOJbl ¢ MeTallamMHu. BzamMmopnelicTBue BOAbI C OKcugamu. [uzaparanms.
BzaumopneiictBue Boabl ¢ consamu. ['maponus. Pasnosxxenue Boabl. [TonsiTue 06 snexTponuse u Gpotonuse.

Booa - abuomuueckuit paxmop 6 xcuznu pacmenuii. Pons Boapl B O0uocepe: KonublOenb KU3HU, cpefa OOUTaHUS, YYACTHUK OMOXUMHUYECKHX IMPOIIECCOB,
YYaCTHUK CO3JIaHUSI OMOTEOIIEHO30B, PEryIATOp KIMMara Ha IiaaHere. [ Mapom3 opraHM4ecKuX BEUIECTB B KUBBIX opraHu3zMax. Kmaccudukamnus pacTeHuii mo
OTHOIIEHHIO K KOJIMYECTBY BOJbI B OKpYXKarollel cpese: ruaatoduThsl, TuAPO(UTHI, TUTPOPUTHI, ME30(PUTHI, KCEPOPHTHI.

Conenocms, kaxk abuomuueckuii paxkmop. Comi. Knaccudukanus coneit. Hanbonee pacripoctpaneHHbIe KHCIbIE COMU, UX TpUMeHeHue. XKectkocTh Bobl. Conu
Kak MHHepajiooOpa3yromue BemectBa. Conu — abuotnyeckuii gaxrop. IIpucnoco6ieHHOCTh pacTeHU M )KUBOTHBIX K Pa3IMYHOMY COJICBOMY pexuMmy. Biusaue
COJIM HA OPraHU3M YeJIOBEKa.



Ilouea, kax abuomuueckuii ¢axkmop. llonstne o mnouBe M Kiaccudukanus nous. llpomecc mouyBooOpasoBanus. Dpaduueckue GakTOpel Cpeabl U
MPUCIIOCOOJICHHOCTh K HUM JKMBBIX OPraHM3MOB. 3HAU€HHUE IOYBBI B NPUPOJE M KU3HHM YEJOBEKa: cpela OOMTAaHUS KUBBIX OPraHM3MOB; 3KOHOMHYECKOE
3Ha4YeHue, 00J1a1aeT III0I0POIMEeM, OKa3bIBAET CYIIECTBEHHOE BIMSHUE HA COCTaB M CBOMCTBAa BCel ruapocdepsl 3eMilH, SBISETCS TJIaBHBIM PETyISTOPOM
coctaBa aTMoCQepbl 3eMITH, BAKHEHIIINI KOMIIOHEHT OMoreoneHo3a. [IBeT u aumarHocTuka rmous.

Buomuueckue ghakmopul okpyscaroueii cpedwvt. buotndeckue GaxTopsl. buotnueckne B3aMMOOTHOIICHHUSI MEXTy OpPraHU3MaMH: KOHKYPEHIINS, XUIITHIYECTBO,
cuMOn03 (MyTyann3M, KOMMEHCAIIN3M), TApa3uTU3M (9KTO- U SHAONApa3uTsl). [IpuMepsl OMOTHYECKIX B3aUMOOTHOIIICHHUH B IPUPO/IE.

Hemoncmpayuu. BuneopparmeHntsl u ¢ororpaduu 1o Teme: XapakTepHble OMOTEOIICHO3bI MTPUPOTHO-KIMMATHIECKUX 30H Poccuu; pa3BuTHE MpeacTaBiIeHU O
MIPUPO/IE€ CBETA; OMOTIOMUHECIICHIIMS; TEIJIONepeiadya U TEIIONPOBOIHOCTh; OMOTHUECKHE B3aUMOOTHOIIIEHUS MEXTy OpraHu3MamMu;

Kaprer: npuponHo-kinmmMarnueckux 30H Poccun, nousenHas kapra Poccun.

. KuBble unu repOapHbIE SK3EMIUIAPBI MPEICTABUTENEH CBETOJIIOOMBBIX M TEHEBBIHOCIMBBIX pacTeHHMH. PaboTa MpOTHB CHUJI BHEIIHErO JaBJIEHUS 3a CYET
paciiupeHus rasza. JNeKTpu3anus BoAbl. AHOMasbHAs TeMIlepaTypHas 3aBUCHUMOCTb IJIOTHOCTH BOjbl. HucXonsmiuili moTok XOJIOAHOM M BOCXOJSIIMNA MOTOK
TeIUI0M BoJbl. BricOkO€ MOBEpXHOCTHOE HATsSHKEHHUE BOJIbl. PacTBOPUMOCTD BEIIECTB B HEMOJIIPHBIX U MOJSIPHBIX pacTBopHUTeNsaxX. [IpoBepka 31eKTponpoBOAHOCTH
pPacTBOPOB AIEKTPOIUTOB U HEATEKTPOIUTOB. Onpenenenne pHpacTBopa pa3inuHbIX KUIKOCTEH. B3anmoaeicTBue BOAbI C MeTaIaMH. B3anmoaeicTBre BObI
¢ okcugamu. ['naponus coseld, 00pa30BaHHBIX CUIBHBIM OCHOBaHUEM U c1a00¥ KHCIOTONN HA000pOT. PacTeHMs pa3Tu4HbIX TPYIII 10 OTHOIIEHHUIO K KOJMYECTBY
BO/JIbl B OKpYKarollel cpelie (KUBbIE WU TepOapHbIe IK3EMILISAPHI ).

[lepexon cpennelt conu B KUCITYI0 U Ha000poT. [IpuroToBnenue xecTkoi BObl U HccienoBanue ee cBoicTs. [lomyuenue ruipokcokapboHaTa Meau (MagaxuTa) U
HUCCIIEN0BATh €0 CBOMCTB.

Jlabopamopuvie onvimsi. 1. Habnoienue pacnpocTpaHeHus BOJHBIX paCTBOPOB IO PACTEHUIO.

Ipakmuuecxas paboma Ne 10. H3zyuenue nprucnocoOIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHMS.

Ilpakmuuecxas paboma Nel I. I3ydeHne KeCTKOM BOJIBI M YCTPAHEHHUE €€ )KECTKOCTH

Ilpakmuuecxas paboma Ne 12. ViccnenoBanue cpepl pacTBOPA COJICH M COKa paCTEHUH.

Ilpakmuuecxas paboma Ne 13. I3ydeHue cocraBa mous

VI.IIpocTpancTBo u Bpems (6 u)

[TonsaTus mpocTpancTBa U BpeMeHH. [IpocTpaHCTBO M BpeMs B KilacCHUeCKo MexaHnke HeroroHa. AGcomoTHOE TpocTpancTBO. OHOPOHOCT MTPOCTPAHCTBA.
N3otponHOCTh TIpOcTpaHcTBa. MHEpLManbHas cUcTeMa OoTcueTa M mepBblid 3akoH HproTtoHa. IIpeoOpasoBanus 'anmuies W NpUHIKMI OTHOCUTENIBHOCTH [ anwmiies.
AolcomotHoe Bpems. CnenuansHas teopust otHocutenbHocTd (CTO). JIBa moctynara CTO u OCHOBHBIE CIENCTBUS, BbITeKaromue u3 HuX. OOmas Teopus
otHocutensHocT (OTO). buoputmel. buoputmel. Tumbl OnopuT™MOB: (pusHOIOrHYEcKre U IKoIorndeckue. [Ipumepsl pa3muyHbIX TUIIOB OMOPUTMOB Y pacTEHUM
1 XKUBOTHBIX. DoToneproau3m. buopurmsl yenoseka. JJuCUHXpOHU3M.

CriocoObl mepenaunt uHGOpMAIMK B KUBOM mpupose. IlepBas u BTopas curHainbHble cucTeMbl. OOMEH HMH(pOpMAIMeil Ha pa3TUYHBIX YPOBHSIX OpraHU3aINd
KU3HU. Peakimum MaTpuuHOTO CHHTE3a (MPUHIUN KoMIieMeHTapHocTH). Paronutos. Pedneke, Dtonorus. Mudopmanus nyenoBex. Bo3HUKHOBEHNE U pa3BUTHE
HOCHUTeNeH HHPOPMAIMH ¢ APEBHEUIIINX BPEMEH JI0 HAIIIEr0 BPEMEHH. DBOJIOIUS COBPEMEHHBIX HHPOPMAIIMOHHBIX PECYpCOB

Jlemoncmpayuu.

BuneodparmenTsl u dotorpaduu mo Teme: pa3ziuyHbIe TUIBI OHOPUTMOB Y PACTEHUN M)KMBOTHBIX, COBPEMEHHbBIE HHPOPMAIIIOHHBIE PECYPCHI.

[TopTpeThl «COB» U «OKAaBOPOHKOBY - BBIJAIOIINXCS JIeATENCH HAyKH, TUTEPaTyphl U HCKyccTBa. TaObnuiibl mo OnocuHTe3y Oenka, (harouutoly, peaekTopHbIe AyTy.



TemaTn4eckoe IJIAHUPOBAHUE C YUYE€TOM paﬁoqeifl nporpaMmmbl BOCIIMTAHUSA,CCTECTBO3HAHUE 10 kaacc.

Nen/n Monyns BociuTatesnbHOUIporpaMmMsl «IIIkonbHbIM Koi-Bo
Tema pazgena YPOK» 4acoB [P KP
Beenenue 2 -
2. EcrecTBO3HaHME UM MeTObI MO3HaHUAl [peaMeTHbIe onummuMapl. J[MCTaHIMOHHBIE ONMMIIMAABI Ha caite Yuu. py,
Mupa [pabota Ha caiite Perry BITP 12 2
[MoOyxnenne o0y4arommMxcsi COOJNIONATh HAa YPOKE OOMIETIPUHSATHIE HOPMBI
[MOBCACHM, IIpaBrjia OGHICHI/IH CO CTapUIMMH.
3. 00605109KH 3emiu: nutochepa,|Ypok —aucnyT «JleHb TOJIEepaHTHOCTH.
ruapocdepa, atmocdepa BxiroueHne B YpOK HIPOBBIX INPOLEAYp, KOTOpbIe HOMOrarT mojiepkars(ll 2
MOTHBAIINIO OOYJAIOMIMXCS K TIOTYUCHUIO 3HAHUH.
4. Maxkpomup. Hayka 06 /lenp 3emutn. DKOJIOTrHYECKUINYPOK
oKpyxatomiei cpene. buochepa BrioueHne B YpOK HIPOBBIX IIPOLENYp, KOTOpbIE IIOMOraroT IHojaepxarb2]l 5
MOTHBALIUIO 00YYAIOIUXCS K MOTyYCHHUIO 3HAHHH.
[IprMeHeHHEe Ha YpPOKEe HWHTEPAKTHUBHBIX (OpM pabOThI C 00YYAIOIIMMICS:,
IIMCKyCCHI, KOTOpBIE MAIOT OOYYarolUMCs BO3MOXXHOCTh HMPHOOPECTH OIBIT
BeIeHHsT KOHCTPYKTUBHOIO JMajiora; TPpyHIoBoid paboThl Wi paboThl B mapax,
KOTOpBIE yuaT 00y4aromuXcs KOMaHHON paboTe 1 B3aUMOJCHCTBHIO C IPYTHMH
00yJaIOMIMMHUCS;

6. AOMOTHYECKHE (bakTopsI uBcepoccuiickuii  ypok «IKOJOTHS W SHEProcOCpEeKeHHE» B paMKax|

[pUCIOCOOIEHHOCT, K HHUM XHBBIX|Bcepoccuiickoro dectuBas sneprocoepexxenus —Bmectepue

OpraHu3MOB MHUIIMUPOBAHHE U TTOJJIEPIKKA UCCIIEOBATEIBCKON IEATEIbHOCTH
00YJAIOIINXCsl B pAMKax peasii3allii MU WHIUBUIYAIbHBIX U IPYIIIOBBIX 16 4
CCIIeIOBATEbCKUX TTPOCKTOB.
BrioueHne B YPOK HIPOBBIX MPOLEAYP, KOTOPHIE IMOMOTaT MOIICpPKATh
MOTHBALIMIO 00YYAOIIUXCS K MOTYyYCHHUIO 3HAHHH.
HuIMUpOBaHHEe W TOJICP)KKA  HCCIIENOBATEIbCKOW  JCSITENbHOCTH
00yJaloIIMXCs B paMKax peaju3allidi UMH WHIMBUIYaJIbHBIX M TPYINIOBBIX
CCIIeIOBATEbCKUX TPOCKTOB.

6. [IpocTpaHCTBO U BpeMs YPOK OTKPBITBIX MBICIIEH. 8 -
HuIMUpOBaHHEe W TOJICP)KKA  HCCIIENOBATEIbCKOW  JCSTENbHOCTH
00yJaloIUXcs B paMKax pealu3alMd UMM WHIUBUAYaJIbHBIX M TPYIIOBBIX
MCCIIeIOBATEIIbCKUX IIPOCKTOB.

NTOI'O 70 13




Ka

JICHAAPHO-TEMATHYECCKOC IIJIAHUPOBAHUE 110 €CTECTBOZHAHUTIO 10 knace

HAYYHOTO ITO3HAaHUA

Ha6J'IIO,Z[CHI/Ie, OKCIICPUMCHT, THII0OTE3a, MOACIIMPOBAHUC.

MO,Z[CJ'II/IpOBaTL, T.C. HpeO6pa30BBIBaTB OOBCKT ITO3HAHUS U3 "IYBCTBCHHOI\/'I (l)OpMBI B
MOJCJIb, TAC BBIACIICHBI CYIICCTBCHHBIC XaPaAKTCPUCTHUKU O6’beKTa, u Hp606p830BaT]':>
MOJCJIN C IICJIBIO BBISABJICHUS 06H_II/IX 3aKOHOB.

OHepI/IpOBaTL pa3iiniHbIMU MOJCIIEIMU C€CTCCTBCHHO — HAYYHBIX AUCHUIUIAH JIS1  HX]
MMO3HAaHMA.

Ne i/ HanmenoBanue pa3aesia Tem OcHoBHbBIE BU/IbI Y4eOHOMH 1eSITeIbHOCTH Hara
| BBenenue Ilian akr
1/1 Beenenue B ecTecTBO3HAHUE [TocTaBuTh IEh TMO3HATH HOBBIA TPEIMET HAa OCHOBE COOTHECeHHsI Toro, 4to yxe| 1.09
M3BECTHO M YCBOEHO MO YAaCTHBIM YYEOHBIM TUCIUILIMHAM B KypC€ OCHOBHOM IIKOJIBI, H|
TOTO, YTO €I11e HEM3BECTHO.
XapakTepru30BaTh MHOTOTPAHHOCTh B3aWMOOTHOIIICHUHYETIOBEKA U TIPUPOIBI.
PackpbIBaTh pOJIb €CTECTBO3HAHUSI B MUPOBO33PEHIUM COBPEMEHHOTO YEJIOBEKA.
COOTHOCHUTH BIUSHUE MPHUPOJIBI C pPe3ybTaTaMH TBOPUYECKOTO BIOXHOBEHHUS JesATelNeH
MCKYCCTBa B €rOpPa3IMUHBIX chepax.
2/2 EcTtecTBO3HaHWE — €IMHCTBO HAyKIPaCKphIBaTh JUAICKTHKY ©CTECTBO3HAHUS (BCE €CTECTBEHHBIC HAyKu sBisioTcs] 5.09
0 TIPUPOJIC pe3ynbTaToM muddepeHIanuy CUCTEMbI eIUHBIX TTePBOHAYAIBHBIX 3HAHUN O TIPUPO/IE,
1, HA00OpOT, CUHTE3 €CTECTBEHHOHAYYHBIX 3HAHMM YACTHBIX HAyK B €IWHYIO CUCTEMY|
MHPOBO33PEHHS).
Onpenensats BaKHEHIIMe MOHATUS U XapaKTepU30BaTh CTAaHOBICHHE (DU3UKH, XUMHH U
OMOJIOTHH 110 KypCy OCHOBHOM IIKOJIBI
1 EcrecTBO3HAHHME MW MeTOABI
MO3HAHUS
MHpa
3/1 Wctopus u3ydeHuss  npupo bl OnpeaensaTh BaKHEHIINE dTarbl pa3BUTHSIECTECTBEHHBIX HAYK; 8.09
[Iporpecc B ecrecTBeHHBIX HaykaxX(OlLleHUBATh POJIb MpOTpecca B pa3BUTUN LIMBUIIU3AIUY; CIIYILIATh U BCTYNaTh B AUAJIOT CO
1 ero BKJIaJ B CBEPCTHUKAMH U YUUTEIIEM
[Pa3BUTHE IUBUIM3AINH
4/2 OMITUPUIECKHIA ypOBeHBXapaKTepU30BaTh IMIUPUUYECKHI YPOBHEHb HAYYHOIO MO3HAHUS U €ro cocTasisomue: 12.09




5/3 I Ipakmuueckas pabomaCTpOUTh MOJETH MOJICKYJT OPraHWYECKUX COCIWHEHUN W yCTaHaBIMBATh 3aBUCHUMOCTH 15.09
We [ .IToctpoeHue X CBOWCTB OT CTPOCHHUS Ha IIPUMEPE U30MEpOB OyTaHa
[IPOCTPAHCTBEHHBIX MOJeIIeN
HEOPraHUYECKUX M OPraHUYeCKUX
COCIMHEHUN B COIIOCTABJICHUM C
MX CBOMCTBAMH.
6/4 Teopernueckuit ypOBEHBXapaKTEPU30BaTh TCOPETUICCKUI YPOBEHb HAyYHOTOIIO3HAHUS U €TI0 COCTABIISIONINE 19.09
HAyYHOTO TIO3HAHUS WmocTpupoBaTh 3TOT YPOBEHb HAYYHOTO MMO3HAHUS IPUMEPAMH CTAaHOBJICHHS HAyYHBIX
reopuil B pU3HKE,XUMUN U OUOJIOTHUH.
CpaBHHMBATh MEXIY cO00#1 YpOBHU MMO3HAHMS MMOCIHPOBAHHUE HAa KAXKIOM YPOBHE.
7/5 s3Ik ecTecTBO3HaHUs. bruosorus. [Ha3eiBaTh KUBOTHBIX M pacTeHUs B COOTBETCTBHM C TMpaBwiamu OwmHapHO# 22.09
HOMEHKJIATYPHI.
PackppIBaTh BKJIa[ OHMOJIOTHYECKOTO SI3bIKa B €CTECTBEHHOHAYYHBIH SI3BIK H €TO
00IIEeKYThTypHOE 3HAYCHUE.
8/6 s3Ik ecTecTBO3HAaHMS. XuMusi.  [Ha3piBaTh HEOpraHWYECKHWE BEIIECTBA Pa3HBIX KIACCOB B COOTBETCTBUM ¢ mpasmiamu 26.09
xuMuueckoi HoMmeHkIatypsl MFOTTAK.
PackppiBaTh BKJIaJ] XUMHYECKOIO $I3bIKa B €CTECTBEHHOHAYUHBIM S3BIK M €ro|
00IIEeKYTbTYpHOE 3HAYCHUE.
o/7 EcrecTBeHHO-Hay4YHBIC  TOHATHUSA,XAPAKTEPU30BaTh M KOHKPETHU3MPOBATh BAXKHEUININE KaTeropuu Teopun mo3HaHus: 29.09
3aKOHBI U TEOPUH. MOHSITHSI, 3aKOHBI, TEOPHH - HA OCHOBE MaTepraia OCHOBHOM IIKOJIbI 10 (PU3HKE, XUMUU U]
OHOTIOTUHI
10/8 EcrecTBeHHO-Hay4YHass ~ KapTHHAXapaKTEpPH30BaTh Ha OCHOBE NCAYKIIMH OOIIee MpeacTaBleHHe O HaydHou kaptuhe 3.10
MUpa. MHUpPa, YaCTHOE — O €CTeCTBEHHOHAYYHON KapTHHE MUpa U €AUHUYHOE — O MPEAMETHOMH]
KapTHHE MUpA.
PackpeiBath cTpykrypy EHKM 1 B3auMocCBsi3b ee 4acTeil Ha KOHKPETHBIX MpUMeEpax H3
(bM3UKH, XUMUU U OMOJIOTHH.
XapakrepuzoBaTh 3Boitonuio EHKM. KonkperusupoBaTh NPUHIUIBL, OTPAKAIOIINE
B3aMMOCBSI3b (DYHJIaMEHTAIbHBIX TEOPUN HE TOJBKO HAa €CTECTBEHHOHAYYHOM, HO M HA
ryMaHUTApHOM Y4eOHOM MaTepuaie.
11/9  Mupsl, B KOTOPBIX MBI )KHBEM KnaccupunupoBaTh OKpyXaromuii MUp Ha Mera-, Makpo- U MUKPOMUDSI (B ToM yucie 1 6.10

HaHOMI/Ip). I[OKaL’sBIBaTL OTHOCHUTEIIbHOCTh 3TOM KJ'IaCCI/I(l)I/IKaI_II/II/I. XapaKTepI/I3OBaTB
PBOJIFOIIMIO PA3JIMIHBIX HpI/I60pOB AT U3YUCHUSI MUPOB.

OnuceIBaTh MOJICKYJIIAPHOC PAClO3HABAHUC MW €TI0 3HAYCHHUC B IMPUPOAC U KU3HU
ICII0BCKaA.

HpOFHO3I/IpOBaTB nmapaMeTpbl 1 BO3BMOKHOCTHU KOMIIBIOTCPOB 6y,[1y111€1" 0.




12/10 |[[Ipakmuueckas paboma No2 [TpoBOIUTE AKCIIEPUMEHT C COOJIFOJICHUEM TEXHUKH O0e30macHOCTH, Habmonate 3a uuMm, 10.10
«Habmonenue 32 TOpALICHOLIEHUBATH PE3YJIbTAT
CBEUCiD»
13/11 |O6o0IeHHE3HAHUH TT0 TeMe O000maTh OCHOBHBIE CBENEHHS TI0 KOHKPETHOH mpoOiemaTnke, BbiAensTs # 13.10
«EcTecTBO3HAHWE W METOBIXapaKTePU30BATh BAKHEHIIIHME MTOHSTHS, 3aKOHBI H TEOPUN
MMO3HAHUS
MHUpPay
14/12 |KoutposbHast pabota Nel moJAHaIM3UPOBATH COOCTBEHHbBIC JOCTHKEHUS B TIO3HAHMH €CTECTBO3HAHUSA W MeTo10B ero| 17.10
Teme: MO3HAHUSI.
«EcTecTBO3HAHWE W METOABIAHAIM3UPOBATH PE3YJbTAThl KOHTPOJIBHOW pPa0OTHI W IMyTEH JOCTHKCHHS JKEIaeMOTO
MMO3HAHUS MUPA» YPOBHS YCITEIITHOCTH.
11 000s10uku 3emuiu: aurocdepa,
ruapocdepa,armochepa
15/1 Ctpoenune3emMin. XapakTepru30BaTh BHYTPEHHE CTPOCHNUE 3eMITM UXUMHUUECKHI COCTaB €€ YacTe. 20.10
Jlutocdepa. OnuceiBaTh CTPOEHUE M COCTaB JIUTOC(EPHl U YCTAaHABIMBATH MPUUUHHO-CIICJICTBECHHBIE
CBSI3M MEXKIyHapyIIEHHEM €€ CTPYKTYphI U IPUPOJAHBIMU KaTaKJIU3MaMU
CooTtHOCHUTH Oamtbl 3emuteTpsicenus 1o Lllkane PuxTepa u ero mociencTBus
16/2  |[[Ipakmuueckasipaboma Ne3 [TpoBOANTE SKCIIEPUMEHT C COOJIIOJICHUEM TEXHHKHU O€301acCHOCTH, HaOmoaaTh 3a HuM, 24.10
«3ydeHne  KOJUJIEKIUHM FOPHBIX(PUKCUPOBATH PE3yIbTaThl U HHTEPIPETUPOBATD UX.
OPOI»
17/3 ['uapocdepa.Oxeansl U MOPSI. XapakTepru30BaTh COCTAaB THIPOC(Epbl U KPYrOBOPOTBOIBI. 27.10
KnaccuduimpoBats MOps M0 pa3Iu4HbIM Ipu3Hakam. OpUEHTUPOBATHCS B BBIIAIOIINXCS]
MPOU3BENCHUAX H300pa3UTEIHLHOTO HCKYCCTBA, MY3BIKM W JIUTEPATYPhl, CBA3AHHBIX C|
MOPCKOW TEMATUKOM.
18/4  |Boapl OKEaHOB U MOPEIA. XapakTepru30BaTh COCTAB U CBOMCTBA OKEAHWYECKONH MOPCKOM BOJIBI. 7.11

CBsI3bIBaTh COZCPIKAHUC HpHMeCCﬁ " KOJIMYCCTBCHHYIO XapPaKTCPUCTUKY COJICHOCTHU BO/IbI
— OIpOMUILIC, - C IBETOM U CBOMCTBaMH MOpCKOfI BOJBI.

OI_IeHI/IBaTB MHPOBBIC 3aI1AChI 1 reorpa@nqecxoenonomeHHe HpeCHOﬁ BOJbI.
'YcTaHaBiIMBaTh 3aBUCUMOCTD MCKAY MOPCKUMHUTCUCHUAMU U TUIIOM KJIMMATa.

AHaHI/ISI/IpOBaTB IMPUYUHBI TPUIIUBOB U OTJIMBOB.




19/5 Boapl cymm. XapakTepru30oBaTh HA3EMHBIC U MOA3EMHBIC BOJBI CYIIIMH MOKa3bIBaTh oTHOCHTENbHOCTH 10.11
TaKoro JeJICHUs HA TIPUMEpE POJTHUKOB, TeH3epOB U MUHEPATBLHBIX HCTOUYHUKOB.
KnaccudumpoBats MUHEpaIbHbIC ICTOYHHUKH, U OIICHUBATh WX 3HAYCHUE.
OnuceIBaTh KApCThI M UX XUMUYCCKUE aHTOHUMBI — TTPOIIECCHI 00pa30BaHUs CTAIAKTUTOB]
U CTAJIATMHUTOB. Y CTAHABJIMBATH 3aBUCUMOCTh MEXKTy aHOMAaJIbHBIMUA CBOHCTBAMHU BOJIBI U]
CYIIECTBOBAaHHEM >KM3HU Ha 3emiie, a Takke (HOpMHPOBAHHEM KIIMMaTa Ha IJIaHETe.
20/6 ATtmocdepa.llorona. XapakTepu30BaTh COCTaB aTMOCHEPHI, €€ YaCTH U MX3HAYCHUE B )KU3HU TIAHETHL. 14.11
AHAIM3UPOBATH MPUYHHBI 030HOBBIX JBIP U MAPHUKOBOTO 3(PQEeKTa M MPOTHO3UPOBATH
MOCJIC/ICTBUS TAHHBIX SIBIICHUH.
'YcTaHaBIMBATh MEXIIPEIMETHBIC CBS3U Ha MPUMEPEIIOHSATHI «ITOTOAa» U «KITHMAT»
21/7  |AtmocdepHoe XapakTepu3oBaTh atMoc(epHOE NaBiCHHE, LUMKIOHBI U AHTHLIMKIOHBI, atMochepHbie 17.11
naBieHue.Berep. (pOHTHI.
OnuceiBaTh CIOCOOBI U3MEPEHUS aTMOC(EPHOT01aBICHUS;
KnaccnuunupoBaTh BeTpa ¥ OIICHWBAaTh  OMACHOCTh W MOCJEICTBHS CHIIBHBIX BETPOB:
Taii)yHOB, yparaHoB, CMepYeil, TOpHAI0, OOPHI.
AHaNU3UPOBATH CHITy BETPa B COOTBETCTBUU CO IiKaioi bodopra.
22/8 Braxxnocts Bo3ayxa. XapakTepru30BaTh BIAXHOCTh BO3MyXa MU €€ HopMmaTuBbl. OmnuceiBaTh u3Mepenwe| 21.11
BIIQYKHOCTh aTMOC(hEphl C TOMOIIbIO TUTPOMETPOB U IICUXPOMETPOB.
OneHuBaTh BIMSHUE BIQKHOCTH HA KIIMMAT MCAMOYYBCTBHE JIIOJCH.
006001aTh MOTYYeHHBIC B OCHOBHOM IITKOJIE CBEACHUA00 00IaKax U 0caaKax.
23/9  |[[Ipakxmuueckaspaboma N4 [IpoBOANTE SKCIIEPUMEHT C COOJIFOJICHUEM TEXHHKH O€3011acCHOCTH, HaOmMoAaTh 3a HuM, 24.11
«3yueHne napameTpoBCOCTOSHUSA(PUKCUPOBATH PE3yIbTaThl U UHTEPIPETUPOBATD UX.
BO3/lyXa B KaOMHETE»
24/10 (O6oOIeHe MaTepraa O0001IaTh OCHOBHBIE CBEACHUA IO KOHKPETHOW mpoOieMaruke, BbLIeITh U 28.11
«Meramup. XapaKTepU30BaTh BaKHEHUIINE OHATHUS, 3aKOHBI U TEOPUH.
O60m0uKK  3eMIn»
25/11  |[Kommponvhas paboma Ne2 [IpoBoauTh pedaexcuio COOCTBEHHBIX JOCTHKEHHH B M3ydeHHU reosornyeckux| 1.12
«Meramup. OO6osoukn  3emin:000104eK 3eMITH.
muTocdepa, IAHATM3UPOBATh PE3yAbTAThl KOHTPOJIBHOW pabOTHI U BBHICTPAaWBATh MYTHU JOCTHKEHUS
ruapocdepa,atMmochepar PKEJTAeMOI'0 YPOBHS YCHEIIHOCTH.
v Maxpomup. Hayka 00,

OKpY:KaloLen cpeae.

buocdepa.




26/1  DKusub, cBOMCTBa XapakTepu30BaTh MPU3HAKH KUBOTO U JJOKA3bIBaTh MXOTHOCHTEIHHOCTh Ha MpuMepax u3 5.12
PKUBOTO M UX OTHOCHTEIBHOCTh.  [HEKUBOW MPHUPOJBL, 4, CIEA0BATEIBHO, 0000IaTh COBOKYITHOCTh TaKUX MPHU3HAKOB IPH|
OTIpE/ICIICHUH JKUBOTO.
OOBACHATH TPU Havajla TEPMOIUHAMUKH.
27/2  |[[IpoucxoxaeHUe KU3HHU Ha 3emiie.[XapakTepu30BaTh OCHOBHBIC T'MITOTE3bI MPOMCXOKICHUS XU3HU Ha 3emie. PackpwiBath 8.12
OCHOBHBIE TTOJIOKCHUS TTPOUCXOKICHUS )KU3HU HA
3emuie coryiacHo KoHiepBatHoi Teopun A.M.Onapuna -Jx. b. Xonzaeiina.
YcTaHaBiIMBaTh ~ MPUYWHHO-CJICACTBEHHBIC  CBS3M, CTPOWTH  JIOTHYECKYIO  IICTIH
[PacCy JICHUM U JOKa3aTEIbCTB.
B3anMoelicTBOBaTh B IpyIIE B MPOIECCE TOJIEMUYECKOTO BBICTYIUICHUSI.
28/3 XHMMHUYECKUN COCTaB KIIETKH. Jloka3pIBaTh, YTO HAa aTOMHOM (DJIEMEHTHOM) YpOBHE pa3iHuuii MeXIy Xumudeckod| 12.12
OpraHu3anuedl >KMBOM M HEXUBOM NPUPOABI HET — O3TH pPa3audusl HAYMHAIOTCA HA|
MOJICKYJISIPHOM YPOBHE, CIICJIOBATEIILHO, OH U SBJISCTCS IIEPBBIM YPOBHEM OpPraHU3aIlNY|
PKUBOM TIPUPO/IBI.
XapakTepru30BaTh MaKpO- U MUKPOIJIEMEHTHI BXUMHYCCKON OpPTraHN3aIiH KU3HH.
29/4  \[Ipakxmuueckaspaboma Ne 5 [TpoBOANTE SKCIIEPUMEHT C COOJIFOICHUEM TEXHHKHW O€301acCHOCTH, HAaOMoAaTh 3a HUM, 15.12
«Pacro3HaBaHne  OpraHM4eCKUX/(UKCUPOBATH PE3yIbTaThl U HHTEPIPETUPOBATDH UX.
COECTUHEHUIN
30/5 YPOBHU OpraHU3alMMKU3HU. XapakTepru3oBaTh YPOBHU OpraHM3alldd >KM3HM Ha 3emyie Ha OCHOBe BakHedmunx| 19.12
MOHSTUI Kypca OCHOBHOM IIKOJIBI (TKaHb, OpraH, CUCTEMa OPTaHOB,TOMYJISIHS, BU).
AHaJIM3UPOBATH CYIIECTBEHHbIE MPU3HAKU KaXJI0r0 YpPOBHSI.
31/6 [IpokapuOTHIN SyKapUOTHI XapakTepu30BaTh J1Ba HAALIAPCTBA )KUBBIX OPraHU3MOB — IMPOKAPHOTHI U SyKapUOTHI, - Ha| 22.12
OCHOBE OCOOCHHOCTEHCTPOSHUS UX KIETOK.
PackpbiBaTh ponb OakTepuil B MPHUPOJAE U KU3HH YEIOBEKa Ha OCHOBE OCOOEHHOCTEH
CTPOEHUS U KU3HECATEIIbHOCTH.
PackpeiBaTh poJib IMAHOOAKTEpHil B MPUPOJEC HAa OCHOBE OCOOCHHOCTEH CTPOCHHS U
KU3HeesATeNbHOCTH. CpaBHUBATh MMPOKAPUOTHI U 3YKAPUOTHI
32/7 I Ipaxmuueckaapaboma Ne 6 [TpoBOIUTH DKCIIEPUMEHT C COOMIOJICHHEM TEXHHKHU 0€30MacHOCTH, HabmoaaTh 3a HUM, 26.12

«3yueHune
[PaCTUTENBHON 5
KJIETKW

CTPOEHUS]
’KUBOTHOH|

(bUKCUPOBATh PE3yNbTaThl U UHTEPIPETUPOBATH HX.




33/8  |[KitetouHas Teopwusi. XapakTepu30BaTh OCHOBHBIE MTOJIOKEHHSI KIIETOUHOWTECOPHH. 9.01
[Ipocreiimue. Bupycsl. OnuchiBaTh Ha OCHOBE CBEJCHUMN MO OHOJOTHU M3 OCHOBHOW IIKOJIBI MPOCTEUIIUX U
BHUPYCHI, a TAK)KE HWX3HAYCHHE B IIPUPOJIC U )KU3HH YESIOBEKA.
Paznmyath BHpYCHbIE U TpPHOKOBBIE 3a00JICBaHMS 4YEJOBEKAa H COOIOAATH MeEph
PO (UIAKTUKH.
34/9  [Ipakxmuueckaspaboma No 7. [TpoBOUTE AKCIIEPUMEHT C COOJIFOJICHUEM TEXHHMKH Oe30macHoCTH, HaOmoaars 3a Hum, 12.01
M3ydeHue MOBEACHUS(DUKCUPOBATH PE3YJIbTAThl U HHTEPIPETUPOBATH HX.
[IPOCTEMIINX MPOCTEHIINX O]
MHUKPOCKOTIOM B 3aBHCUMOCTH OT]
XMMUYECKOTO  COCTaBa BOJHOM
Cpempl.
35/10 [[lousitue XapaKkTepru30BaTh OHOJIOTUIECKYIO SBOIIOIHIO U €CITPH3HAKH. 16.01
OMOJIOTHYECKOM IBOJTIOINH. CpaBHUBATH TJIaBHBIC HATIPABIICHUS 3BOJTOIUH:
OMOJIOTUYECKHI TIpOrpecc W OWOJIOTHYECKHH perpecc. BbIIEIsITh OCHOBHBIC ITallbl
PBOJIFOIIMH PACTEHUI U KUBOTHBIX.
OnuceIBaTh OCHOBHEIE TAlbl aHTPOTIOTeHE3a.
36/11 [DBOJIOIMOHHAS TCOPHSL. YcTaHaBnIMBaTh NMPUYMHHO-CIIEACTBEHHBIE CBSI3M BCTPYKTYpE JapBUHU3MA. 19.01
XapakTepru30BaTh OCHOBHBIE MOJIOKEHUSICUHTETHUECKOI TEOPUU IBOJTIOLINH.
OnuceIBaTh JIEMEHTapHbIE SBOTIOIMOHHBIE (DaKTOPHI(ABMKYILUE CHIIBI) SBOJIOIIH.
CpaBHUBAaTh MHKPO- U MAaKpPOIBOJIIOIHIO.
KnaccuduimpoBarh U XapaKTepu3oBaTh BHAbI OOPBHOBI 32 CyLIECTBOBAHUE U (POPMBI
€CTECTBEHHOI0 0TOOpA.
37/12  |CoBpeMeHHBIE MeTOoApIXapaKTepHU30BaTh HKOJIOTHIO KaK HayKy. ONHUChIBATHIKOJIOTHUECKYIO CUCTEMY. 23.01
MOA/Iep>KaHus YCTOMYMBOCTUAHATU3UPOBATH YPOBEHb CTAOUILHOCTH OMOTEOIIeHO3a
OMOTreO01IeHO030 B U UCKYCCTBEHHBIX
PKOCUCTEM
38/13 [[IumeBble HENy. OnuceiBaTh MHUINEBBIC 1I€TIM W TuIIeBble ceTu. KiaccuduuupoBaTh xuBbIX cymiects| 26.01

JKOJIOTHS. OKOJIOTUYECKHE

(akTOpBHI.

PKOCHCTEMBI TIOPOJIM B MHUIIEBOH 1eNH (IPOAYIIEHTI, KOHCYMEHTBI HPEAYIICHTHI) U THITY|
nuTaHus (aBTOTPOGBI U TeTepOTPOdHI).
['papuueckn  oTOOpaXkaThb  SKOJIOTHYECKUE

nupamuasl.  Knaccudunmponats

PKOJIOTHYCCKHEC (I)aKTOpBI.




39/14  |[Ipakxmuueckas paboma No8. [TpoBOIUTE SKCIIEPUMEHT C COOJIIOICHUEM TEXHHUKHU 0€30TacHOCTH, HaOmonaTh 3a Hum,| 30.01
«3yueHne B3amMOCBS3EH B(UKCHPOBATH PE3yabTAThl U UHTEPIPETUPOBATH HX.
MCKYCCTBEHHOM 3KOCUCTEME
—aKBApUYME U COCTABIICHUE LETIEH]
MATAHUSD.
40/15  |buocdepa.Hoocdepa. XapakTepu3oBaTh OMOoC(epy U €€ TPAHULIBI. 2.02
Texnocoepa. Br11ensaTb orpaHn4MBaronye (HakTopsl BEpXHEH HHIDKHEH rpaHuI] OHOC(epHI.
OrnuchIBaTh OCHOBHBIE TOIXO/IBI B YIEHUH U 0O0nochepe.
AHAIM3UPOBATH TMPUYMHBI, TOCIEJACTBUS W MpelaraTh MyTH PEIICHUS TI00ATbHBIX
PKOJIOTMYECKHUX MPoOieM
41/16 (CemuHap Ha TeMy: HaxomuTeh C TMOMOIIBIO Pa3iWYHBIX  CPEICTB, BBINENATH, CTPYKTypupoBath H 6.02
«OKOJIOTUYECKHE poOIEeMBINIPEACTABIATS B BUJIE TOTOBOIO MPOAYKTa (COOOIIEHHS M MPE3eHTAIH) HEOOX0AUMYIO
COBPEMEHHOCT» WH(pOPMAIIHIO.
YcTaHaBIMBaTh  NMPUYHHHO-CIICACTBCHHBIE  CBSI3U, CTPOUTH  JIOTHYECKYIO  IICITH
[pacCyXJIEHUI U JOKa3aTEIbCTB.
B3anmMoieficTBOBATh B Ipynne B IPOLECCE BHICTYIIICHHUS.
42/17  [[IpoGieMsr OTXOIOB A3HATH BUILI OTXOOB. 9.02
Barpsi3HEHUS OKpYXKaroleWAHaIU3UPOBATh UCTOYHHUKH 3arps3HEHUSI OKPYKAIOIIEH CpeJibl.
Cpelbl
43/18  [Ipakmuueckas paboma Ne 9. [IpoBOANTH SKCTIEPUMEHT, (PUKCHPOBATH PE3yIbTAaThl HMHTEPIIPETUPOBATH HX. 13.02
V3ydyeHre ObITOBBIX OTXOJIOB. OueHuBaTh 3HAUCHUE YTHIIM3AIMH U IepepabOTKU  OBITOBBIX OTXO/IOB.
44/19 [ B3zauMocBA3b COCTOSIHHS[3HAKOMSTCS C IIOHATUWHBIM alTapaToM 110 JaHHOW TeMaTHKe 16.02
OKpYy>Karolencpesl 1 'YMeTh paboTaTh C pa3gaTOYHbBIM MaTepUuaioM
3I0pPOBbSI UEIOBEKA
45/20 |O6oO6IeHne Matepranamoreme |O00OIIAaTE OCHOBHBIE CBEIEHHS [0 KOHKPETHOH mpoOneMaruke, Boiaeasats u 20.02
«MakpomMup» XapaKTepU30BaTh BaKHEHIINE OHATHUS, 3aKOHBI U TEOPUH.
46/21  |Konmponvhas paboma Ne3 [IpoBoauTh pedaexcuio COOCTBEHHBIX JOCTWKEHHH B M3ydeHUM reosiorndeckux| 23.02

«IIpoucxoxaenue
3emiie.

YPOBHH OpraHU3aLUNKU3HU.
(OCHOBBI 9KOJIOTHH. DBOJIOIIMOH-

KHU3HHU

Hast TCOPUsD

Hal000JIOYEK 3eMITH.

AHaHI/ISI/IpOBaTB PE3YJIbTAThI KOHTpOJ'IBHOﬁ pa6OTBI N BBICTPANBATDh IIYTU NOCTHUIKCHUAI
PKCIIACMOT'0 YPOBHS YCIICIITHOCTHU.




AOuorndyeckne  (GaxkTopbl H
MPUCIOCOOJIEHHOCTh K  HHUM
YKHBBIX

OpraHu3MoOB.
47/1  |Ocobennoctn wimMmara Poccumn.| XapakTepr3oBaTh 0COOCHHOCTH KiMMmara Poccuu 1 ee mprpoIHBIX 30H. 27.02
30Ha APKTUYECKUX ITYCTBIHB,Y CTAHABIMBATG B3aUMOCBS3M MEXKIY OCOOCHHOCTSIMHU OPUPOIHBIX 30H U
TYHJP U JIECOTYH/P. MPHUCIIOCOOICHHOCTHIO KUBBIX OPraHU3MOB K YCIOBUSM OOHTaHUSI.
HaxouTh ¢ TIOMOIIBIO Pa3IMYHBIX CPENICTB, BBIIENIATh, CTPYKTYPUPOBATh U TPEICTABIIATH
B BHJIE TOTOBOTO MPOJAYKTa (COOOIIEHUS U MPE3CHTAIINN ) HEOOXOUMYI0 WH(POpMAIIHIO.
B3anMo1eficTBOBATH B IPyNIE B IPOLECCE BHICTYIUICHUS
48/2  [Ipakxmuueckas paboma Nel() [TpoBOIUTE SKCIIEPUMEHT C COOJIOACHHEM TEXHUKH 0€30TIaCHOCTH, HaOmoaaTh 3a HuM, 2.03
«M3ydenne TpUCTIOCOOICHHOCTH(PHUKCHPOBATH PE3YIBTAThl 1 HHTEPIPETUPOBATH HX.
OpraHu3MOB KCpeJie OOUTaHHSD
49/3  [Temneparypa 1| XapakTepu30BaTh MEXaHU3Mbl TEPMOPETYISILIUMKUBOTHBIX U PACTEHUH. 6.03
MPHUCIIOCOOIEHHOCTh K Hell kuBbIXKinaccuduuupoBaTh KUBOTHBIX [0 TEMIIEPAaTYpHOMY pPEKHMY U OPraHHU3Mbl IO
OpraHU3MOB TeMIlepaTypHOMY UHTEpBaly OOUTaHUS.
AHANU3UPOBATH BIMSHUE TEMIIEPATYPHI HA )KUBBIE OPTAHU3MBI U MPUCIIOCOOIEHHOCTD UX K
PTOMY a0HOTHYECKOMY (DaKTOpYy.
OneHuBaTh 3HaYCHHUE TEMIIEPaTyphl Ui XOPOIIETO CAMOYYBCTBHUS YeJIOBEKA.
Haxoautb ¢ moMouIpio pa3inyuHbIX CPENICTB, BBIACATh, CTPYKTYPUPOBATh U MPEACTABIIATH
B BHJIC TOTOBOT'O MPOAYKTa (COOOIIEHNHN U TIPE3EHTAIIMH ) HE0OX0 MM Y0 HH(POPMAITHIO.
B3aumoielicTBOBaTh B IPYIINE B MPOLIECCE BHICTYILIICHUS
50/4 CtpoeHnue MOJICKYJIBI nHa ocHOBe BHYTpPHU- U MEKIIPEAMETHBIX CBSI3€H XUMUU cOnosornei u ¢puzukoi noproputs 9.03
(bu3MYECKNeCcBONCTBA BOIbI CTPOEHUE MOJIEKYJIbl BOJbI (THIIBI XUMUYECKUX CBSI3EHN).
XapakTepu3oBaTh aHOMajbHbIe (PU3UUECKHE CBOWCTBAa BOJBI M PACKPBIBATH €€ pOJib B
OpraHU3aIUM )KU3HU Ha 3eMIie.
51/5 DIIEKTPOIUTHYECKAs 3aKpernuTh OCHOBHBIE MOJI0KEHHS TEOPUH AEKTpoIuTHUecKoi aucconuanuu (TI/). 13.03
TFCCOLIMAITUS KnaccugunupoBaTh HeopraHuueckue Bemiectsa B ceete TO/1.

I[OKEBLIB&TL QJICKTPOIMMPOBOAHOCTL PACTBOPOBIJICKTPOJIUTOB.




52/6  [PacTBOPHMOCTD. pH kak| OnMUCHIBaTh KOJHMYECTBEHHYIO XapaKTEPUCTUKY pacTBOpPOB C moMmomipio mnoHstud 16.03
MoKa3aTeb CPe/ibl pacTBOPa «PaCTBOPUMOCTH» U
«(MAcCOBasi JI0JISI PACTBOPEHHOTO BELIECTBAY.
[ToBTOPUTH pelIeHue 3a1a4 C UCIOIb30BAHUEM
MOHATHUS «MAaccoBasi JIOJSl PACTBOPEHHOTO BEIUIECTBA». XapaKTepH30BaTh MoHATHE O pH
[pacTBOpa, KaK MOKAa3aTelst €ro CPe/bl.
OrnennBath 3HaueHNE pH pa3smUUHBIX KUAKOCTEH AISIPUPOIBI U )KU3HU YEIIOBEKA.
53/7 X MMHYECKHIECBOMCTBA BOIBI O000maTh CBEICHUS O XUMHUYECKHX CBOMCTBaX BOJIBI U3 Kypca OCHOBHOW mikosiel Ha 20.03
OCHOBE MEXIPEAMETHBIX CBSI3€H C XUMHEH.
XapakTepru30BaTh TOHSATHE «TUAPOJU3 COJE» W JBa ero ciydas (COJM CHIBHOTO
OCHOBaAHUS U C1a00¥ KHCIOTHI U HA0OOPOT).
54/8  |[[Ilpakxmuueckas paboma Ne 11 [TpoBOUTE IKCIIEPUMEHT C COOJIOJCHHEM TEXHHKH 0e30MacHOCTH, HaOmoaaTh 3a HuM, 23.03
«3ydeHue KEeCTKOH BOIBI  HM(UKCHPOBATH PE3YJIbTAThl U HHTEPIPETUPOBATH HX
yCTpaHeHHeee
PKECTKOCTHD
55/9  [[Ipakmuueckas paboma Nel2 [IpoBOANTE DKCIIEPUMEHT C COOIIOJCHHUEM TEXHUKH O€30MacHOCTH, HaOmoAath 3a HuM, 3.04
«MccnenoBan ne cpelpl pacTBOPAPUKCUPOBATH PE3yIbTaThl U HUHTEPIPETUPOBATD UX.
COJIEH U COKA PACTCHHIN»
56/10 [Boma — Ha ocHOBe MHTerpamui €CTeCTBEHHOHAYYHBIX AMCIUIUIMH pacKpbIBaTh poJib Boabl B 6.04
abroTuueckuiihakTop B ouocthepe. KnaccuduuupoBarb pacTeHHs 1O OTHOIICHHIO K KOJHWYECTBY BOJBI B
PKU3HU PACTCHUH OKpYXKalolleu cpeje.
IAHATM3UPOBATh POJIb TUAPOJIHN3A U B OMOXMMHUYECKUXITPOLIECCAX KUBBIX OPraHU3MOB.
57/11 |Comu Kak KnaccudumupopaTs comu. 10.04
abuoTuueckuiihpakTop XapakTepu30BaTh IPUMEHEHHE KUCIIBIX U OCHOBHBIXCOJICH B MPOMBIILICHHOCTH
IAHATU3UPOBAaTh POJIb COJIeW Kak abuoTHYecKoro (akropa Uisl KUBOTHBIX (O0COOEHHO
BOJHBIX) U PaCTEHUI.
OneHuBaTh Bpel, KOTOPBIM MOXET NPUYMHUTH HCIOJNIb30BAHUE >KECTKOM BOIBI B
MPOMBIIIJICHHOCTH UOBITY
58/12  [[louBa Kak KnaccupunupoBaTb MOYBBI, XapaKTepu3oBaTh MX 3HaYeHMe B mpupoje, Kkak 13.04
IAGnoTrueckuit (hakTop abuotudeckoro (pakropa.OneHUBATh 3HAYEHUE TIOYBBI B IPUPOJIC U )KU3HH YETIOBEKa.
IAHATH3UPOBATH TPUYUHBI YXY/IICHUS TIJI0/I0POJINS TTOYBHI.
59/13  \[Ilpakmuueckas paboma Nel3 [IpoBOANTE PKCIEPUMEHT C COOJIOJCHHWEM TEXHUKH Oe3omacHocTH, HaOmogath 3a HuM, 17.04

((I/I3yquI/IC cocCTaBa IIOYBbBI»

(UKCHPOBATh PE3yNNbTAaThl U HHTEPIPETUPOBATH HX.




60/14  [buotnueckuedaKkTopbl XapakTepu3oBaTh OMOTHYECKHE B3aMMOOTHOUICHHUS MKy opranuzMamu u npuBoauts 20.04
MPUMEPHI TAKIX OTHOIICHHIA.
OOBSACHATH OTHOCUTEIILHOCTh BpEeAa W TMOJB3bl JJII OPraHW3MOB, YYacTBYIOIIMX B
OMOTUYCCKUX B3aMMOOTHOIICHUSX.

61/15 |(O6oOIeHHe 06001maTh OCHOBHBIE CBEJICHHUS 110 KOHKPETHOM 24.04
1o TeMe poOJIeMaTHKE, BBICTSATh M XapaKTePU30BaThBAKHEHIIINE TIOHSITHS, 3aKOHBI H TEOPHH.
«AOnotudeckne  (GakTopel W
MPUCIIOCOOICHHOCTh K HUM KUBBIX
OpTraHU3MOBY

62/16 |KouTpomnbHas pabora Ned [MpoBomuTh pedIeKCUI0 COOCTBEHHBIX JIOCTIDKEHUH. AHamM3upoBath pesynbrarel] 27.04
«AOuoTrdeckne  (GaKTOpbl  HKOHTPOJIBHOW PabOTHI UBBICTPAUBATE ITYTH JIOCTIKEHUS )KEJIAEMOTO YPOBHS YCIICIITHOCTH.
MPUCTIOCOOIEHHOCTh K HUM
PKUBBIX OPTaHH3MOBY

\4 IIpocTpancTBO M BpeMs

63/1 [ToHsaTHS MpOCTpaHCTBAKW BPEMEHH [XapaKTEPU30BaTh HBOJIIOIUIO TPEICTABICHUNA O TPOCTPAaHCTBE M BpemMeHHM Ha ocHoBe 1.05

knaccuueckoiimexannku Herorona, CTOu OTO.
OOBSICHITH B3aMMOCBSI3b MacChl M DHEPTUH, KAKCIICACTBAE TEOPUU OTHOCUTEILHOCTH.

64-65/2-bropuT™MBI XapakTepru30BaTh pPa3jIMYHbIC TUIBI OMOPUTMOB Ha OCHOBE MNpuMEpoB y pacteHuid u 4.05

3 PKUBOTHBIX. 8.05

O11eHUBATh POJIb OMOPUTMOB JIJISI 3I0POBbSI YEIIOBEKA.

66/4 Crioco0sl epeaun nHGopManMuBXapakTepu3oBaTh 00OMeH HH(pOpMaIuel Ha Pa3IMIHbIXyPOBHSAX OpTraHU3AINH KU3HH. 11.05
PKUBOM AHaTM3MPOBaTh 3HAYCHUE OOMEHa MH(OPMAIUH IS )KUBBIX OPraHU3MOB, B TOM YHCJIC H
pHUpoIe YeIIOBEKa.

67/5 NudopManusy 4emoBex. XapakTepru30BaTh BO3HWKHOBEHHE M pa3BUTHE HocutTeded mHpopmanuu ¢ npeBHermux| 15.05

BPEMEH JIO HAIller0 BPEMEHHU.
AHaTM3UPOBaTh COCTOSTHHE COBPEMEHHBIX HOCHTENICH MHPOpPMAIMKA U MPOTHO3UPOBATH
MyTH UX JaJbHEUIIIETO0 COBEPIICHCTBOBAHMSL.
68-70/6-00006meHne MaTepuana kypca 10- 18.05
8 ro Kiacca 22.05
25.05

29.05




Ilepeyens yueOHO-MeTOANYeCKOr0 o0ecniedeHusi. CNUCOK JUTepaTyphl.

Jlutepatypa nns yuurens
1. O. C. T'abpuensn, I'. I'. JIpicoBa «Xumus. Metomuueckoe mocoowue. 11 kimace (M.: dpoda,2007);
Jlutepatypa nns yuammxcs

1. O. C. Tabpuensu, I'. I'. JIpicoBa «Xumus. Metomudeckoe nmocoowue. 11 kmace (M.: Ipoda,2007);
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