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Pabouast mporpamma 1o BHEypo4HOI1 nesrensHocTH «EcTecTBO3HaHNE B SKCIIEPUMEHTAX» IS
o0ydaroImumxcs 7a Kjacca COCTaBJICHA B COOTBETCTBUU C TPEOOBaHUSAMH (eIepaIbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNBHOIO CTaHAPTa OCHOBHOTO 0011er0 00pa3zoBaHusi, aBTOpcKoii mporpammsl ["adbpuemnsa O.C.
Paboune nporpammel. EcrecTBo3Hanue.: yuebno-meronuueckoe nocooue / O.C.I'abpuensn, C.A.Cnaakos. —
M.: Ipocda, 2014.

I'ypeBuu, A. E. BBenenue B ectecTBeHHO-Hay4dHbIe TpeaMeThl. EcTrecTBo3Hanue. 5S—6 kinaccel. Pabovas
nporpamma k iuauu YMK A. E. I'ypeBuua, /1. A. Ucaena, JI. C. IlonTak : yauebHO-MeTOANYECKOE TTOCOOHE /
A. E. T'ypeBuu, JI. A. Ucaes, JI. C. [Tontak. — M.: [Ipoda, 2017

Pabouas npocpamma opuenmuposana na ucnonvsosatue ciedyrowe2o YMK:

I'ypeBuu A. E. BBeeHnue B eCTeCTBEHHO-HAay4YHbIE IpeAMETHI: 5-6 kiacchl: yaueOHuk/A. E. I'ypesuy, /1. A.
HUcaes, JI. C. IToatak— M.: [Ipoda, 2019

IeasiMu U3ydEeHHsI THTETPUPOBAHHOIO KypCa BHEYPOUHOH ACATENBHOCTH «ECTECTBO3HAHUE B
JKCIIEPUMEHTAX» SABIIAIOTCSA:

¢ CO3JaHUEC OCHOB HCHOCTHOﬁ Haquoﬁ KapTHUHBI MUPa;

* (hopMupoBaHKE TOHNMAHHSI B3aMMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK; BIMSHUS
€CTECTBEHHBIX HayK Ha OKPYKAIOLIYIO CPeay, 3KOHOMUUYECKYIO, TEXHOJOTHUECKYI0, COLIUAIBHYIO U
ATUYECKYIO Cephl AEATEILHOCTH YEI0BEKA;

* CO3/IaHM€ YCJIOBHI JIs1 pa3BUTHS HABBIKOB yU€OHOM, MPOEKTHO — UCCIIEI0BATEIHCKON, TBOPUECKOM
JesITeIbHOCTH, MOTUBAIIMH 00YYaOIINXCS K CAMOPA3BUTHIO;

(dhopMUPOBaHHE YMEHHI aHATM3UPOBATH, OIICHUBATH, IPOBEPSTH HA JJOCTOBEPHOCTH U 00001IaTh HAYIHYIO
nHpopMaIuo;

* [IOJIy4€HHE HABBIKOB 0€301acHOi paboThl BOBPEMsI IPOSKTHO — MCCIIEI0BATENBCKON U
AKCIEPUMEHTATBHON EATETHHOCTH, IIPU MCIIOJIb30BAaHUH J1A00PATOPHOTO 000y I0OBAHUS.

3anaann HHTCIPpUPOBAHHOT'O KypCa BHCypO‘lHOﬁ JesTenbHOCTH «EcTecTBO3HAaHUE B OKCIICPUMCHTAaX»
SABJIAKOTCA:

- OCBOCHHE 3HAHUI O COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHE MUpPa U METOJIaX €CTECTBEHHBIX HAYK;
3HaKOMCTBO C HauboJiee BaKHBIMU HJIEIMHU U JOCTH)KEHUSIMHU €CTECTBO3HAHMUS, OKA3aBILIUMU
OTIpe/IeTISIoNIee BINSIHNUE HA HAIllM IIPEJICTaBICHUS O MPUPOJIE, HAa Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

- OBJIaZICHUE YMEHHUSIMU IPUMEHSATH MTOJTyYEHHbIE 3HaHUS JUIsl OOBACHEHUS OKPYKAIOIINX SIBJICHHH,
MCIOJIb30BAaHUS U KPUTUYECKOM OLIEHKH €CTECTBEHHOHAYyYHOU MH(OpMaLUH, 111 OCO3HAHHOTO
OIpeJiesIeHUs] COOCTBEHHOM MO3UILIMH 110 OTHOLIEHHUIO K 00CYkK/1aeMbIM B 00IIeCTBE TPOOIeMaM HayKH;

- IPUMCHCHUC CCTCCTBCHHOHAYYHBIX 3HAHUM B HOBCCHHCBHOﬁ KHU3HU I obecneueHrs 0€30IaCHOCTH
KHU3HCACATCIIBHOCTH, OXPAaHbI 30POBbs, 3alllUThI OprmaIOHICfI CpCabl.

B cootBercTBuu ¢ yuebnbiM mtanom MBOY COIII Mkp. BeiHranypoBckuil Ha BHEYPOUHYIO €S TETbHOCTh
MHTEJJIEKTYaJIbHOTO HarpaBieHus «EcTecTBO3HaHuE B HKCIIEPUMEHTAax» OTBOJUTCS B 0, 7 Kilaccax mo 35 4y
(1 u B HEnento U3 pacuéra 35 yueOHbIX HE/IENb).

Pe3ynbTaThl 0OCBOCHHMA KypCca BHEYPOYHOI 1esiTeIbHOCTH

Jannas nporpamMma obOecriednBaeT GOPMUPOBAHNE YHUBEPCAIbHBIX YU€OHBIX IEHCTBUH, a TaKKe
JOCTH)KEHHE HEOOXOAUMBIX NMPEIMETHBIX PE3YJIbTaTOB OCBOCHUS Kypca, 3as0keHHbIX B PI'OC OO0.

B pe3ynbrare u3ydeHus JaHHOTO Kypca Y 00yJaromuxcs JOJKHBI ObITh ¢(hOPMUPOBAHBI TIUYHOCTHBIE,
peryNiaTUBHbIE, I03HABATEIbHbIE U KOMMYHUKATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIe TEHCTBUS.

HHaHpreMble (J'II/I‘-IHOCTHBIC, MCTAIIPEAMCTHBIC U HpCI[MCTHBIe) pe3yabTaTbl 0CBOCHUA Kypca
BHCypO‘{HOﬁ JesTeJbHOCTH «EcTecTBO3HAHHKE B IKCIEPUMEHTAX»



JluunocmubiMu pes3yiomamamu AGAAIOMCA:!

8 YeHHOCMHO-OPUEHMAYUOHHOU c(hepe — BOCIIUTAHUE YYBCTBA TOPJOCTHU 32 POCCUNCKHE ECTECTBEHHbBIE
HayKHU;

8 mpy006oli cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JajbHENIIeH 00pa30BaTeIbHON 1
npodeccuoHaNbHOM TPAaeKTOPUH;

B NO3HABAMENbHOU (KOZHUMUBHOU, UHMELIEKMYAIbHOLL) c(hepe — YMEHHE YIPABIATH CBOCH
MO03HABATEBHOM JESITETbHOCTBIO.

MemanpeaMemelMu pe3yiomamamu OC60EHUA npocpamMMbl NO eCmeCcmeOo3HaAHUIO A6NIAIOMCA.!

— OBJIAJICHUE YMEHUSIMU U HaBbIKAMU PA3JIMYHBIX BUIOB MO3HABATEIBHOM JI€ATEIbHOCTH, TPUMEHEHUS
OCHOBHBIX METOJIOB IMO3HAHUs (CUCTEMHO-UH(POPMAIIMOHHBIN aHAIN3, MOACIMPOBAHUE) ISl U3YUEHUS
Pa3IMYHBIX CTOPOH OKPY>KAIOIIETO €CTECTBEHHOTO MUPA;

— OBJIQJICHUE OCHOBHBIMH MHTEJUIEKTYAILHBIMH ONepanusiMu: (GopMyTHpOBaHUE TUTIOTE3, aHATH3
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEeMAaTH3all1s, BBISIBIICHUE TPUYMHHO-CIICJICTBEHHBIX CBS3EH, ITOMCK
aHaJIOTOB;

— (1)OpMI/IpOBaHI/Ie YMGHPII;’I TCHEPHUPOBATh UACHU U OIIPCACIIATL CPCACTBA, HCO6XO,I[I/IMBIG I UX pealin3alnu,

— (hopMupoBaHUe yMEHUI ONpPEAeNaTh LEIH U 3a/1a41 JesITeIbHOCTH, a TAKXKe BEIOUPATh CPEACTBA
peanu3aliy dTHX [eJIei U MPUMEHSTh Ha MPAKTHKE; (POPMUPOBAHUE YMEHHUI UCIIOJIb30BATh Pa3InYHbIC
MCTOYHUKH JJIs IOJTy4EHUS €CTECTBEHHO-HAyYHON MH(OPMaIUi 1 IOHUMAHHUS

3aBHCUMOCTH OT COZIEpKaHusI U (POPMBI TIPEACTABICHHOW HHPOPMALIUK U TeNIeH aapecara.
IIpeomemnuvimu pe3yromamamu u3y4enus ecmecmeo3Hanus.

Yuenux HAy4umcs.

- IEMOHCTPHUPOBATh Ha MPUMEPax poJib €CTECTBO3HAHUS B PA3BUTUH YEJIOBEUECKON IIMBHIIN3ALNH;

- BBIJICIATH HCpCOH&JIbHI:IfI BKJIaJ BCJIMKHX YUCHBIX B COBPEMCHHOC COCTOAHNE CCTCCTBCHHBIX HAYK;

- TPAaMOTHO IIPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTUIO IIPU ONMCAHUHU SIBJIEHUIN OKPY’KaIOILIETro
MUDA;

- 000CHOBaHHO MMPUMCHATH HpI/I60pI>I JJI1 UBMCPCHUA U H&6HIOJI€HI/I$I, HCIIOJIb3Ys OITMCAaHUE U
HpCI[J'IO)KCHHHﬁ AJITOPUTM 3KCIICPUMEHTA C LICJIbIO ITOJTYYCHUA 3HAHUHK 00 00BEKTE HU3YUCHUA,

- BBIABJISITH XapaKTECp SIBJICHUM B Oprxca}omeﬁ cpeac, HOHNMAaTb CMBICIT Ha6J'IIOI[aeMBIX Imponeccos,
OCHOBBLIBAsICh HAa €CCTCCTBECHHO-HAYYHOM 3HAHHU,

- UCIIOJIB30BATh UIA OITMCAaHHUA XapaKTEpa NPOTCKAHUSA ITPOUCCCOB (I)I/I3I/IIIGCKI/IC BCIIMYHUHBI U
ACMOHCTPHUPOBATH B3aAUMOCBA3b MCKIY HUMMU,

- OCYHICCTBJIATE MOJACIUPOBAHNUE TPOTCKAHUA Ha6J'IIOJIa€MI)IX IpOUECCOB C YUYCTOM I'paHUI] HPUMCHHUMOCTHU
HCIOJIb3YCMBIX Moneneﬁ;

- KPUTHUYECKHU OIICHUBATh, MHTEPIPETUPOBATH U 00CYK/1aTh MH(POPMAIIHIO, COJEPKAIITYIOCS B COOOIIEHMSIX
CMMU, pecypcax HTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThsIX C TOUKU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH; JI€JaTh BHIBOJIBI HA OCHOBE JINTEPATYPHBIX TAHHBIX;

- IPUHUMATh apryMEHTHPOBAaHHbIE PEIICHHUS B OTHOILIEHUU TIPUMEHEHUS pa3HOOOPa3HbIX TEXHOJIOTU B
poeCCHOHATILHOM IeATENFHOCTH U B OBITY;

- U3BJIEKATh U3 OMMCAHUS MAIlUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB HEOOXOAUMBIE XapaKTEPUCTUKHU IS
KOPPEKTHOI'O UX UCIIOJIb30BAHNUS;

- OOBSICHATD MPUHIUIIBI, [TOJIOKEHHBIE B OCHOBY paOOThI TPHOOPOB;

- OpraHru30BbIBATE CBOIO ACATCIIBHOCTD C YYETOM IMMPHUHIIUIIOB yCTOﬁ'—IHBOFO Pa3BUTHA CUCTEMBI «IIPUPOJA—
O6I_I_ICCTBO—‘{CJ'IOBCK» (OCHOBLIBE[S{CB Ha 3HaHUAX O IMponeccax nepeHoca u TpaHC(bOpMaLII/II/I BCIICCTB U



SHEPruil B 9KOCUCTEME, Pa3BUTHH U (YHKIIMOHUPOBAHUM OHMOC(hEpHI; O CTPYKTYpE MONYJISIIUY U BHJIA,
aJlanTalusaX OPraHU3MOB K cpeie OOMTaHHS, CBOWCTBAX KOJOTHUECKUX (PaKTOPOB; PYKOBOJCTBYSICh
MIPUHIIMIIAMA PecypcocOepekeHrst U 0€30MacHOr0 MPUMEHEHHUST MaTepUaioB U TEXHOJIOTHIA; COXPaHsIsI
OMoJIOTHYECKOe pa3HooOpasue);

- 000CHOBBIBATH MPAKTUYECKOE UCTIOIH30BAHNE BEIIECTB U MX PEAKLUI B IPOMBIIUICHHOCTH U B OBITY;
OOBSICHATB POJIb OIPEEIICHHBIX KJIACCOB BELLIECTB B 3arpSA3HEHNUHU OKPYXKArOILEed cpelibl;

- IeMCTBOBATh B PaMKax MPaBHJI TEXHUKU 0€30M1aCHOCTH U B COOTBETCTBUU C MHCTPYKLUSAMH IO
MPUMEHEHHIO JIEKapCTB, CPEIACTB OBITOBOM XUMHUH, OBITOBBIX dJIEKTPUUECKUX MPHUOOPOB, CIOKHBIX
MEXaHHU3MOB, IOHMMasl €CTECTBEHHO-HAyYHbIE OCHOBBI CO3/1aHUs ITPEANINCAHUM;

- (opmupoOBaTE COOCTBEHHYIO CTPATETHIO 3J0POBhecOEperaroiiero (PaBHOBECHOT0) MTUTAHMSI C YUETOM
OMOJIOTMYECKOH 11eJ1eCO00Pa3HOCTH, POJIH BEIECTB B MUTAHUU M )KU3HEACATESIBHOCTH JKHUBBIX OPTaHU3MOB;

- 0OBSICHATH MEXAHU3M BIIMSHHS Ha JKUBBIE OpraHrU3MbI JJICKTPOMAIHUTHBIX BOJIH U PAJIMOAKTHBHOI'O
H3JIyUCHUS, a TAKIKC ﬂCﬁCTBHH AJIKOI'0Jid, HUKOTHHA, HAPKOTUYCCKUX, MYTAIr CHHBIX, TCPATOTCHHLIX BCUICCTB
Ha 310POBLEC OpraHu3Ma MU 3apOAbIIICBOC PA3BUTHUC,

- BBI6I/IpaTB CTpPAaTCruio MOBCACHHUA B OBITOBBIX U ‘-IpC?;BBI‘IElﬁHBIX CUTyallMdX, OCHOBBIBAACh HAa IOHMMAaHUU
BJIMSIHHUA HA OpraHHU3M YCJIOBCKaA q)HSH‘{eCKI/IX, XAMHYECKUX ¥ OMOJOTHYECKHX (I)aKTOpOB;

- OCO3HAHHO JIeHCTBOBATh B CUTyalluun BLI60pa MMPpOAYKTA WJIH YCIIYT'U, IPUMCHAA €CTCCTBCHHO-HAYYHbIC
KOMIICTCHIIUU.

Yuenux nouydunt 603MOHCHOCNTb HAYUYUMbCAL:

- BBIMIOJIHATH CAMOCTOSITENIbHBIE SKCIIEPUMEHTHI, PACKPBIBAIOIINE TOHUMAaHUE OCHOBHBIX €CTECTBEHHO-
HAyYHBIX TIOHATUN ¥ 3aKOHOB, COOJIIOIas MpaBuiia 0€301acHON PabOTHI; IPEICTABIISITh TOJTYICHHbBIE
pe3ynbTaThl B TAOMUYHON, TpadudecKol WM TEKCTOBOM (popme; menaTh BHIBOIBI HA OCHOBE MOJTyYEHHBIX U
JTUTEpPaTypPHBIX JAHHBIX;

- OCYILECTBJIATh CAMOCTOSTENIbHBINA y4eOHBIN MPOEKT WM UCCIIEI0BAaHUE B O0JIACTH €CTECTBO3HAHMS,
BKJIFOYAIOLIUI ONPEJEICHUE TEMBI, IOCTAaHOBKY LIEJIM U 3a1a4, BBIABUKEHUE TUIIOTE3bI U IIyTEH €€
9KCIIEPUMEHTAILHON ITPOBEPKHU, IIPOBEACHNE IKCIIEPUMEHTA, aHAJIN3 €r0 PE3YJIbTAaTOB C yUETOM
MOTPEIIHOCTH U3MEpPEHUs], POPMYIMPOBAHUE BBIBOJOB U MIPE/ICTABICHHE TOTOBOTO HH(POPMAIIMOHHOTO

TIPOJTYKTa;

- 00CY’KAaTh CYIIECTBYIOIINE JIOKAJIbHBIE M PETMOHAIbHbIE TPOOJIEMBI (3KOJIOTHYECKHE, SHEPTETUYECKHE,
CBIPHEBBIE U T.11.);

- 000CHOBBIBATH B JUCKYCCUU BO3MOYKHBIE MTYTH MX PEIIEHUS, OCHOBBIBASACH HA €CTECTBEHHO-HAYYHBIX
3HAHUSIX;

- HaXOJIUTh B3aUMOCBSI3U MEXy CTPYKTYpOH U QYHKIMEH, IPUUUHOMN U clecTBUEM, TeOpHel U (hakTamu
IIPU aHaJu3e MPOOIEMHBIX CUTYallil 1 000CHOBAaHWU MPUHUMAEMBIX pEIIEHUI Ha OCHOBE €CTECTBEHHO-
Hay4YHBIX 3HaHUH; IOKa3bIBaTh B3aUMOCBSI3b MEX/1y 00JIaCTIMU €CTECTBEHHBIX HayK.

Conep:xaHue Kypca BHEYPOUHOIl 1eATeJIbHOCTH «EcTeCTBO3HAHME B IKCIIEPUMEHTAX))
Beenenue (4 1)

Brenenue B ectectBo3Hanme. [Ipupoma-cpena oOuTaHus M UCTOYHUK KU3HU YelloBeKa. B3anMooTHOIIEHHS
YyesroBeKa U IPUPOJIbL, UX JHaNEKTUKA. [Ipupoaa — ICTOUHUK TBOPUYECKOTO BIOXHOBEHUS AEATENICH
HCKYCCTBA.

EctecTBO3HAaHME — €MMHCTBO HayK O Ipupojae. Matepust U GopMsI ee cyliecTBOBaHU. JlnaneKkTuka
ectecTBO3HaHMsI. OCHOBHBIE ATaIbl €ro pa3BUTUA. [IoHsATHE O €CTECTBO3HAHUU, KAK CUCTEME HAyUHBIX
3HAaHUM O PUPOJE.

Hemoncmpayuu. BuneodparMeHTsI (I0JIs CENbCKOXO03IUCTBEHHBIX YTOIUHN, Kapbephl Ui JOOBIUU YTIIA U
PYyIbl, METALTYPTHYECKUEe KOMOUHATHI, Ta30- U HedTenpoBoabl, haotmwimu, ['DC, T u ADC,
MOCJIE/ICTBHS 3€MJIETPSICEHUI U IlyHAMH, UCUE3HYBIIINE BUIbl PACTEHUI U )KUBOTHBIX ); PEMPOTYKLIUU



KapTHUH BEJIUKHUX XYJOXKHHUKOB C MeH3akaMu U ApyruMu o0bekTamu npupoas! (Lumkuna, JleBuTana,
AiiBa3zoBckoro, FOoHa u 1ip.); My3bIKaJIbHBIC (DparMEHTHI, TOCBSAIICHHBIE IBICHUAM MPpUpo ikl (HaitkoBCcKui,
Cen-Canc, berxoBeH u nip.).

[TopTpeTsl yueHbIX-eCTECTBOUCTIBITaTENEH, BII€0dParMeHThI 0 UCTOPUU BO3SHUKHOBEHUS U PAa3BUTHUS
(bU3HKY, XUMUH 1 OMOJIOTUU

1. EcrecTBO3HAHME U MeTOAbI NO3HAHUS MHPA (6 1)
B3aumocensv mesxncoy HayKoil u MexHOI0ZUAMU

Hcmopus usyyenus npupoovl. Ilpozpecc 6 ecmecmeennbix HAYKax u e2o 6K1a0 8 passumue Yusuiuayuu.
Memooul nayuno2o nosnanusa u ux cocmaeiaowue: Habaoo0enue, usmepenue, IKCNepUMeHm,
Modenupoganue, 2unomesa, 8b1800, nocmpoenue meopuu. PopMbl IO3HAHUSA: HAYYHOE U HEHay4yHoe. /[Ba
YPOBHSI HAYYHOTO ITO3HAHUS: SMIMPUUYECKUI (UyBCTBEHHbIH, ONIBITHBII) U TEOPETUUECKUN (pallMOHAIBHBIN).
MogenupoBaHue Ha TEOPETUUECKOM YPOBHE MIO3HAHUS U TUIIBI MOZENeH (MeabHasi, aHaJIorus,
MaTemaTuueckas). Pojib MBICIEHHOIO SKCIIEPUMEHTA U MAaTEMATUYECKOT0 MOJEIMPOBAHNS B CTAHOBJIEHUU U
Pa3BUTHU €CTECTBEHHbBIX HaYK. PyHOaMeHmMaNbHble NOHAMUS eCMeCMEO3HANHUA.

A3vik ecmecmeosnanua. buonocus. buonornyeckas CUCTEMAaTHKA U €€ BaKHEUIINE TAKCOHBI.
bunomunansHasg HomeHknarypa. Ilonsarue Buga. Cucremaruka »xuBoTHbIX. [lonsTre nopoasl. Cucrtemarnka
pactenuil. [Tonsitue copra. buonoruueckas HOMEHKJIaTypa — OCHOBA ITPO(eCCHOHATIBHOM

NesATeNbHOCTH. Xumus. TpuBnanbHble Ha3BaHUA. PanmoHanbHas HOMeHKIaTypa. MexnyHapoaHas
Homenknarypa MIOITAK.

XUMHYECKHUE 3JIEMEHTHI U IPOUCX0KIeHUE X Ha3zBaHui. Kiaccudukanys HeopraHM4eCKUX BEIIECTB
(OKCHABI, KUCIOThI, OCHOBAHUS, COJIM) U IPUHIMUIBI 00pa30BaHus UX Ha3BaHUM. Pusuxa. EnuHuUIbI
n3MepeHus: GU3NIecKuX BeInuuH Ha Pycu. EauHuUIEI n3MepeHus: Gu3nuecKux BETMYUH B HEKOTOPBIX
APYruXx cTpaHax. MexayHapoJHas CUCTeMa eIMHUL n3MepeHus ¢pusndeckux seanuud — CU. OcHoBHbIE
U TPOU3BOJAHBIE €IMHULIBI U3MEpeHUs pu3nyeckux BeauuuH CU.

Ecmecmeeunonayqnbte ROHAMUA, 3AKOHbL U meopuu. ECTCCTBGHHOHay‘IHBIe IIOHATHA. KOHerTHHe n
a6CTpaKTHI)Ie CCTCCTBCHHOHAYYHBIC ITOHATHA. 3aKOHBI €CTECTBO3HAHUS. ECTCCTBCHHOHaquI)IG TCOpHH.
OnucarenbHBIE TCOPHUU H 00BACHUTENBHBIE TCOPUHU. HpOFHOSI/IPYIOH_[aH POJIb €CTECTBCHHOHAYYHbBIX TeOprI.

Ecmecmeennonayunasa kapmuna mupa. KapTuHbl Mupa: penuruo3Has, ObIToBas,

XynoxkecTBeHHast. Ecmemceennonayunasn kapmuna mupa (EHKM). Isomtonnst EHKM u ee stambr:
apUCTOTENEBCKUI, HBIOTOHOBCKUM, SUHINTEITHOBCKAas peBotonus. [I[puHIMIIBI MO3HAHUS B €CTECTBO3HAHUU:
COOTBETCTBHUS, IOTIOJTHUTEIILHOCTH, TPUUUHHOCTH, CAMMETPHH.

Mupui, 6 Komopbix mot Hcugem. Ilpumepuvl cucmemamuzayuu U Ha2AA0HO20 NPEOCMABLEHUs HAYYHO20
3HANUA. NPOCMPAHCIBEHHO-8PEMEHHbLE XaPAKMEPUCIUKU (HAHOMUD U MUKDPOMUD, MAKPOMUD,
mezamup). I'paHUIIBI MUPOB M YCIIOBHOCTb 3THX T'PaHULL. Poib HayuHblx 00CMUMCEHUI 8 CO30AHUU HOBbIX
mexnono2uil. deomoyusa mexronozuti. [TpuOGOpsI A1 U3y4eHUs MUPOB, X SBOJIOIHS OT CBETOBOTO
Mukpockona P.I'yka 1o ckaHMpymolero TyHHeabHoro Mukpockona (CTM) u aToMHO-CHIIOBOTO
Mukpockomna (ACM). MonekymsipHoe pacrio3HaBaHUE U €r0 POJIb B IPUPOJIE U KU3ZHU YETIOBEKa.
Kommerotepsr 6yayiero.

Hemoncmpayuu. Iloptpetsl yueHsIx- ecrectBoucnbitateneit (I'.I'anunes, J[.Menneneesa, [.Mennens, H.
bexeroBa, M. ®@apajes), pa3nuuHble MaTepHalibHble (pu3ndeckue (IeKTpoPopHas MallluHa — MOJEIb
MOJTHUH, KPUCTAITIMUECKUE PEILIETKH Pa3IMYHbIX THUIIOB), OMOJ0rHYecKHe (MYJISKU IIBETOB, OPIaHOB Teja
YeyoBeka), reorpaduueckue (riao0yc, KapTa, TeJUTypHil),

XUMHYECKHE (IIapOCTEPKHEBBIE 1 00BbEMHBIE MOICITH MOJIEKYIT PA3IMYHBIX BemiecTB). Cnaif/ibl ¢ MOICTSIMU
ctpoenus aroma Tomcona u Pesepdopra.

OTHOCUTENBHOCTD MOHATHSA MTYCTOTHI. Paznuunbie pusnueckne, XUMUYECKUE U OMOJIOTHYECKUE MOJICTTH.
[Toptpersr Apuctorens, K.JIlunnes, Y. /lapBuna; BuneodparMeHThl ¢ TAKCOHAMU B OOTaHUKE U 300JI0THU U
MIPUMEPBI CUCTEMATUKH OTJICIBHBIX PACTCHUH M )KUBOTHBIX. Ta0nuia, ciaij] win BuaeoGparMeHT
«Homenknarypa MIOITAKY; TabauIp! WK CHaiIbl ¢ aHUMAIUSAME 110 OOIIMM MPUHIMIIAM 00pa30BaHUS



HA3BAHUM BAXKHENIINX KJIACCOB HEOPTraHUUYECKUX COEAUHEHHUIN — OKCUJIOB, KUCJIOT, OCHOBaHUs, COJIEH, - U UX
KJ1accu(puKamm.

[Moprpetst Oma, Kynona, HetoToHa, DiiHINTEHHA U Ap.; TAOIUIBI OCHOBHBIX M MPOU3BOAHBIX eannull CH;
JTUHAMUYECKHE BUACO(PparMeHThl, HIUTIOCTPUPYIOIINE BAXKHEHIIINE MOHATHS (PU3UKH IPUMEHHUTEIIBHO K
TeMe ypoka; ciaiia unu suaeopparmMeHT «CTapopyccKue eIUHUIBI U3MEPEHUST HEKOTOPBIX (PH3MYecKux
BeNMYUHY. TabnuIel ¥ BUIeohparMeHThl, HUTFOCTPUPYIONTUE BaKHEHIITNE TTOHATHS, 3aKOHBI U TEOPUHU
€CTECTBEHHOHAYYHBIX JUCIUIUIMH IO KypCy OCHOBHOM IMIKOJIBI. BuaeodparMeHTh! 1 claiibl Mo 3BOJIONUN
MHUKPOCKOTIOB.

Jlabopamopusie onvimui. 1. [locTpoeHre paBHOCTOPOHHHUX TPEYTOJILHUKOB U3 CIIMYEK Ha IJIOCKOCTU U B
npocTtpanctse. 2. MiumocTpanusi MpUHIIMIIA COOTBETCTBUS. 3. MoaenupoBaHue MPUHIHAIA PaOOTHI
CKaHUpYIOLIero MuKpockorna. 4. Jloka3areabcTBO 0€IKOBON MPUPOIbI PepMEHTOB.

Ipaxmuuecxas paboma Nel. IMIUpUUYECKOE MMO3HAHNE B U3YUYCHUU €CTECTBO3HAHUSI.

IIpakmuyeckasn paboma Ne2. TlocTpoeHre mpOCTPaAaHCTBEHHBIX MO/IEEH HEOPraHMUECKUX U OPraHMYECKUX
COEIMHEHMI B CONIOCTABICHUH C UX CBOMCTBAMU.

Ipaxmuueckas paboma Ne3. HabnroneHue 3a ropsmieii cBeuoit

IIpakmuueckasn paboma Ne4. HabmoaeHre 3a ©I3MEHEHUEM TEMIIEPaTyphI JIbJa U €T0 COCTOSTHUEM TIPH
HarpeBaHuu

3.00010uku 3emau: autocdepa, ruapochepa, atmochepa (10 u)

Cmpoenue 3emnu. Jlumocgpepa. Buyrpennee ctpoenne 3eMiu U €€ XUMUUYECKHI cocTtaB. CTpoeHue u
cocraB utocdepsl. Munepaisl v ropHbie mopoasl. Pyasl. Jlutocdepusie mautsl. 3emnerpsicenus. [llkana
Puxrtepa. nTeHcuBHOCTD 3emueTpsicenuil. [{lynamu.

T'uopocghepa. Okeanwvt u mopa. CoctaB runpochepsl. MupoBoii okean. Mopst. Herunuunsie
Mmops: CapraccoBo, Kacniniickoe 1 Apanbckoe. Tema Mopst B IPOU3BEACHUSIX MUPOBOH Xy 10°KECTBEHHOMN
KYJIbTYpBI.

Boouwt okeanoé u mopeit. XuMuueckuii COCTaB MOPCKOM U okeaHndeckoit Boabl. [Ipomuiiie. Jlen B okeane.
I'pennannus. Anrapkruga. JIBuxenue Bog MupoBoro okeana. [IpunuBbl v oTiivBbl. MOpCKUE TEUEHUS.
Tunsl KIMMara.

Boowl cywu. Bonpl cymu u ux kinaccudukaius. Ponauku. [eizepsl. MuHepaibHbIe BOABI U UX
KIaccupUKaIus. [Tpo6nema npecHoit Boasl. O3epo baiikan. KapcroBsie sBieHus: u o0pa3oBaHue
CTAJIAKTUTOB U CTAJIATMUTOB. AHOMaJIbHbIE CBOMCTBA BOJIbI U UX 3HAUYEHUE B MPUPO/IE.

Ammocepa. Ilozooa. Atmocdepa u ee coctaB. BeprukanbHoe cTpoerue armocdepsl: Tporocdepa,
ctpatocdepa, mezochepa, Tepmocdepa, sx3ochepa. Cocta Bo3ayxa. O30HOBBIE ABIPHI U TAPHUKOBBII
addexr. [Toroga u knmumat. Ammocgepnoe oasnenue. Bemep. AtmochepHoe napnenue. Kecconnas u
BbICOTHAs 60se3Hu. [{ukiioHs! u aHTULIUKIIOHBL. ATMOCchepHbIe GpoHTHL. BeTpa u ux BUABL: MIKBa, CMepY,
aHTHUIIaccaT, maccat, Opus, GeH, 6opa, CHPOKKO, MyCCOHBI, TAl(yHBI, yparaHbl, CMEPYH, TOPHAJIO.

[Ikana bogopra.

Bnaswnocme 6030yxa. Bnaxnocts Bo3ayxa. [lcuxpomerp u ['urpomerp. Touka pocel. Obnaka, ux GpopMsl
u pazMepsl. Tyman. Ocaakuy n ux tansl. Pagyra.

Hemoncmpayuu. OOpasubl py, MUHEPAJIOB U TOPHBIX MOPOJ, (pru3nueckas kapTa NOTyIIapuil, aTaachl.
KapTtel: Mopckux Teuenuit, pusnyeckue kaptol Mupa u Poccuiickoit deneparum.

Buneodparments! 1 gpororpadpuu no Teme ypoka: CTpOeHHE 3eMIIH, 3eMJIETPSICEHUs, IlyHaMu, pa3InyHbIe
OKeaHbI U Mopsl, aiicOepru, MOpCKue TeUeHUs, POJTHUKH, rei3epsl, 03epo baiikai, kKapcTOBbIE SBICHUS
(cTanmakTUTHI U CTaJlarMUTHI), aTMOc(epa U ee cocTaB, IUKIOHBI M AaHTULUKIIOHBI, BUJIbI BETPOB, TYMaH,
paznyra, ocaJky pa3iIuuHbIX TUNOB. Penponykiuu kaptuH - M. AliBa3oBckuil «/leBsrtbiil Bay», U. JleButan
«beper Cpennzemuoro mopsi», W. llumkun «Ha 6epery mopsi», JI. Jlaropao «Mope», A. PrutoB «Ha
roryooMm npoctope»; pparMeHThl My3bIKalbHbIX Ipou3BeaeHui - H. Pumckuii-Kopcakos «Canko», K.



He6roccu «Mopey», M. Pasenb «Jloaka B okeane» u3 coopuuka «3epkanay, I1. YaiikoBckuit «Jlebenunoe
o3epo», M. Mycoprckuii  «CHerypoukay. [IpeBpaiiennst HepacTBOPUMBIX KapOOHATOB KaJIbITUs U MarHus
(cpenHuX cojeif) B paCTBOPUMBIE THIPOKapOOHATHI (KUCIIBIE COIHM) M 0OpaTHO — NPUYMHA 00pa30BaHUS
CTAJIAKTUTOB U CTaJIarMUTOB. MoaenupoBanue napHukoBoro 3gdexra. Ipubopsr: 11t n3mepenus
aTMochepHoro naBieHus (0apOMETPBI), A7l H3MEPESHHSI BIIAXKHOCTH BO3/yXa (TUTPOMETPHI).

Jlabopamopusie onvimui. 1.M3yuenue coctaBa rpanura. 2. MoenpoBaHue BHICOKOH TIIOTHOCTH BOJIBI
MeptBoro mops. 3. Pacmupenue BoJpl P HarpEBAHUH.

Ipaxmuueckas paboma Ne 5. VI3yueHue KOJUICKIIUU TOPHBIX TTOPOJT
Ilpakmuueckas paboma Ne 6. VI3ydeHue napameTpoB COCTOSIHUS BO3/lyXa B KAOMHETE.
4. Maxkpomup. Hayka 00 okpy:xariueii cpene. buocgepa. (8 4)

)K'ufﬂib, RPUSHAKU HCUBO20 U UX OMHOCUME/IbHOCHLD. OcCHOBHBIC CBOMCTBA JKHUBOT'O opraHnusma:
CAMHCTBO XMMHUYCCKOI'O COCTAaBa, obMeH BCIICCTB, CaMOBOCITPOMU3BCACHUC, HACIICACTBCHHOCTD,
HU3MCHYUBOCTb, Pa3BHUTUC U POCT, Pa3ApPaKNUMOCTh, AUCKPETHOCTH U

HCJIOCTHOCTb, SHCPIro3aBHUCUMOCTD.

Kusrle CHUCTEMBI, KaK CAMOYIIPAaBJIAOMIUCCA, CaMOPETYIIMPYIOMIUCCA, CaMOOPIraHU3YIOUCCA CUCTEMBbI. TpI/I
Haydajla TCpMOJUHAMUKH. IlousTue OHTPOIIHH.

Hpoucxoofcoeuue scusnu na 3emae. OCHOBHBIC THIIOTE3bI IMPOUCXOXKICHUA ) KU3HH HaA 3emie:
Kp€allMOHU3M, TUII0TE3a CaMOIIPOU3BOJIbHOTO 3aPpOKACHHNA J)KU3HU U3 HC)KUBOI'O, KOHLCIIIHA 6HOFCH6321,
IrumoTe3a MmaHCIICpMuu.

['unoTe3a MpoOUCX0XKICHUS )KU3HU ITyTeM OMOXUMUYEeCcKOo sBomonuH (runote3a Onapuna—XonaeiHa).
Jluckyccust 0 BO3MOKHOCTH CYIIECTBOBAHUS BHE3EMHBIX I[TUBUIN3ALINAMN.

Xumuueckuii cocmag knemku. XUMHAYECKAsi OPraHU3aLMs KIETKH HA aTOMHOM — 3JIEMEHTHOM, - YPOBHE.
MakpoanemenTsl. MUKpO3JIeMEeHTBI. MOJIEKYIIIPHBIN YPOBEHb XMMUYECKOM OPraHU3alliN KIETKH
(MoustekyIsipHbII cocTaB KieTkH). Heoprannueckue coeuHenus kietku. Bona u ee posis. MuHepaibHble
conu. Opranuyeckye BElIeCTBa KIETKU.

Ypoenu opzanuzayuu scuznu. Kinerounsiii ypoBeHb OpraHU3aldy )KU3HA HA 3emiie. TKaHEBbIN ypPOBEHb.
Tunbl TKaHel )KUBOTHBIX (AMUTENNATIbHAS, COEAUHUTENbHAS, MbILIIEYHAsI, HEPBHAs) U PACTCHUN
(oOpa3oBarenbHasi, MOKPOBHAsL, OCHOBHAs U MpoBosias). OpranHelil ypoBeHb. OpraHU3MEHHBIH YPOBEHD.
[TonynsAmoHHO-BUI0BOM ypoBeHb. buoreoneHotnueckuii yposeHb. buonenos. buocdepHsiit ypoBeHs.

Ilpokapuomut u y3ykapuomst. IIpokapruoTsl U SyKapuoThl. bakTepun u ux kaaccuukanus: o popme
(GarIbl, KOKKH, CIMPUILIBI, BUOPUOHBI), IO THITY MUTaHUS (canpodUThl, Mapa3uThl), MO OTHOIIECHHUIO K
KHUCJIOPOy (a3po0bl, aHa3poObl). OCOOEHHOCTH CTpOEHUs OaKTepuid U UX >KU3HEAesTeNbHOCTU. Pomh
0aKkTepuM B IPUPOJE U KU3HU yenoBeka. [{nanobakTepun (CUHE-3eJIeHbIe BOAOPOCIIN) U 0COOEHHOCTH UX
CTPOCHUS M KU3HenesTenbHOCTH. Ponk imanobakrepuii B mpupoae. CTpoeHue KIETKH 3YKapHuOTOB.

Knemounasn meopusa. Ilpocmeiimuue. Bupycel. Knerounas teopus u ee nonoxenus. [Ipocrenimmue:
KT'yTUKOBBIE, pECHUYHbIE, aMeOOHIHbIe. 3HaU€HUE NMPOCTEHIINX B IPUPOE U KU3HU YeloBeKa. Bupychl.
CrpoeHune 1 0coO0EHHOCTH KU3HEACSITEIbHOCTH BUPYCOB. BupycHsie 3a6oneBanus yenosexka. BUY u
CIINA. T'pubsl. Ponb rpuboB B mpupoie U B X03sHCTBE YeslOBeKa.

IHonamue ouonozuueckoi 360a0yuu. Ieonouuonnan meopus. lloustiue OMOTOTHIECKOIN IBOIIOIIH.
JTMTenbHOCTh, HEOOPATUMBIN XapaKTep, HalPaBICHHOCTH SBOMIONHIHA. OCHOBHBIC HAPABICHUS 3BOTIOIUH.
buonornueckuii nporpecc. buonornyecknii perpecc. AHTPOIIOI€HE3 U €ro JTallbl.

[Ipeanoceuiky co3nanns 3BOMONHOHHON Teopun Y. [lapBuHa. Jlorndeckas CTpyKTypa JapBHHU3MA
(130BITOYHAs HHTEHCUBHOCTh Pa3MHOXKEHHs1, 00pp0a 3a CyIIeCTBOBaHNE U €€ BU/Ibl, €CTECTBEHHBIN
ot6op).CunTeTHuecKas Teopus 3Boonnu. Mukpossostonusa. BunoobpazoBanue (reorpaduueckoe u
9KOJIOTHYecKoe). Makpoa3Boutonus. J[BUxKyIIEe CUITbI HBOIIOIMU: MYTAI[HOHHBIN MPOLIECC, MOMYIIAIIUOHHBIE
BOJIHBI, U30J1siusl. DOpMBI €CTECTBEHHOTO 0TOOpa: CTAOMIM3UPYIOIINM, IBUKYIIHHN, TU3PYTUBHBII.

Coepemefmble Memoowl l’l0008p9f(’llﬂu}l ycmoﬁlmsocmu 5”0280148H0308 U UCKYCCMBEHHbIX IKOCUCHEM



[TonsaTtue sxkocucremsl. buoromn. buotieHos. buozeoyenos, cmpykmypa u 0CHOBbL

@dynkyuonuposanus. OTIMUrg OUOTEOIIEH03a OT 3KOCHCTeMBbl. HecTabuibpHbIe U CTaOMIIBHBIC
9KOCUCTEMBI. buoceoxumuueckue nomoku. Kpyeosopomul eewjecmaa. Ilpunyunst ycmouiuusocmu
buoceoyeno306. Hayunvie ocnogul coz0anus u no00epicanusi UCKycCmeeHublx sxocucmem. IIpouzeoocmeo
pacmumenbHOU U HCUBOMHOB0OUECKOU NPOOYKYUU: npobiembl Koauvecmea u kavecmsea. Knacmepnulii
N00X00 KaK cnocob 0ccmaHo8IeHUsi OU02eOXUMULECKUX NOMOKO8 8 UCKYCCMBEHHbIX IKOCUCMEMAX.
Anmubuomuxu, necmuyuobsl, CMUMyIAmMopsl pocma, y0oopenus u ux npupooHuvle ananozu. [lpodorema
YCMOUYUBOCMU 20POOCKUX IKOCUCTIEM.

Huweesvie yenu. Ixonozun. Ixkonocuueckue pakmopel. TUNOTOTHUS KUBBIX OPTaHU3MOB IKOCUCTEMBI:
MIPOYLIEHThI, KOHCYMEHTBI, pelylieHTHI (carpodutsl). ABTOTpodsl. ['ereporpodsl. [loHsATHE O MHIIEBBIX
(Tpoduueckux) memnsx ouoreorneHosa. [lumesas nenp. /[Ba OCHOBHBIX THITA TPOPUISCKUX LIETeH —
nacTOuIHbIe (LIeny BbleaHNs ) U IETPUTHBIE (LIenu pa3noxenus ). [lumesas cets. Dkonoruueckue
nUpaMuIbl (YMCICHHOCTH, OnomMaccsl, sueprun). [Ipasuino 10 %. [lonsrue 06 sxonoruu. OCHOBHBIE
poOJIEMBbI SKOJOTHH. DKOJIOTHYecKUe GakTophl: a0MoTHUYECKHEe, ONOTHYECKHUE, aHTPOIIOTCHHbIE.

IKkonozuueckue np06ﬂeMbl CO6pEMEHHOCMU

buocdepa u ee rpannnpl. Konnemnus sBomonuu 6uochepst B. .Bepruanckoro. Hoocdepa.

TexHochepa. OCHOBHBIC TIOJXO/BI B yUeHHH 0 OHOC(hepe: IHEPTeTHUECKUH, OMOTCOXUMUYECKUH,
UH(OPMAIIMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHOU, HOOC(EPHBI. buocgepa: smanvi popmuposanus u
cyenapuu pazeumusi. AKmMmyaibHvle 9K0I02UYecKue npodemvl: 2100aibHble, PECUOHANbHYLE, TOKATbHbLE, UX
NPUYUHDBL U CIe0CMBUst. DKoLocudecKue npoodiemvl SHepeemuieckol ompaciu. Anomepnamuenas
9HepeemuKa. Payuonanvbrhoe ucnonvsosanue snepeuu u dnepeocoepedcerue. Inepeemuyeckas
bezonacnocmo. TpancnayuonanvbHble npoekmul 6 obnacmu sHepeemuru.Memoowvl u3yueHuss cocmosHus
oKpydHcaroweti cpeovl. Mzmenenus okpyosicarouell cpeobvl, Kak CIMUMYil 015 PA36Umust HAYYHbIX UCCIe008aHULL
u mexuonozuti. EcmecmeenHo-HayuHble NOOX00bl K peuleHuio IK0A02ULecKuUx npooiem,
npupoodocbepezaiougue mexronocuu. Mexncoynapoouvie u poccutickue npocpammbl peueHust IK0A02UYECKUX
npoonem u ux 3¢hghekmusHocme.

Ilpoobnemot 0omx0006 u 3azpazneHusn oKpyicarouieil cpeovl

IIpobnema ysenuuenus koruvecmea omxo008. bvimosvie, KoMMyHabHbIE, NPOMbIULIEHHbIE OMXOOb.
Cospemennvie mexnonocuu coopa, Xxpanenus, nepepabomxu u ymuiuzayuu omxo0os. I1o0xoowt k
COKpawjenuo omxo008s, 6€30mxo0Hvle mexHonocuu. cmounuku 3aepsisHerus OKpysicaruets cpeobl.
IlepcnexmusHuvle mexHoI02UU TUKEUOAYUY NOCTEOCMBULL 3A2PA3HEHUs OKPYHcaloujell Cpeobl.
Pexynomusayus nouswvl u 600nbIx pecypcos. Cucmemvl 6000ouucmru. MedsxicoynapooHvle npocpammsl no
obpawenuro ¢ OMmxo0amu U COKpAuwjeHuIo 8030etiCmaUsl Ha OKPYHCAOWYI0 cpedy, ux d¢pexmusHocme.

B3zaumoceasv cocmoanun okpyscarouieil cpeovt U 300pP06bs 4en06eKa

Heepaoayus oxpyaicaroweti cpedsi. [Ipoepammvl MOHUMOPUHSA KAYECMBA OKPYICAIOWE CPEObL.
3aepsaznenue 6030yWHOL, 80OHOTU Cpedbl, NOUBLI, NPUUUHBL U cledcmsus. LLIymosoe 3azpsisHenue.
Onekmpomaenumnoe osoeticmsue. II/[K. Ycmotiuueocms opeanusma u cpeovl K CMpecco8biM
8030eticmeusm. 3a001e8anUsl, CEA3AHHbLE CO CHUNCEHUEM Kauecmea okpyicaroujeli cpeovl. MnousuoyanvHvle
0cobeHHOCmU op2anusma npu 8ozoeticmeuu haxkmopog okpyaicaouseli cpeovi. CospemenHvle mexHoI02UU
COKpaujenus He2amueHo20 8030eticmaust hakxmopos okpyicaroueli cpedvl. Hayunvie ochosbi
NPOEKMupo8aHus 300p06oll cpedvl 0OUMAHUSL.

Hemoncmpayuu. Buneodparmentsl u poTorpaduu mo Teme: Mporeccsl THUSHHsI, OpOKEHHE, TPOIECCHI
JUCCUMMIIALNN, Hpe)ICTaBI/ITeJ'II/I HpOKapI/IOT 158 3y1<ap1/10T; OCO6CHHOCTI/I CTpOGHHH BI/IpyCOB, Hpe)ICTaBI/ITe.HI/I
1[apcTBa rpuOOB, SKOJIOTHUECKHE CUCTEMBI, PUMEPHI MUIIEBHIX 1ienell. PacTBopenue B Boje
XJIOPOBOJIOPO/Ia (IMCCOIMAIINS COISTHON KHUCIIOTHI), PACTBOPEHUE KPUCTAILIOB TIEpMaHTaHaTa KaJus UiTu
MEIHOT0 Kyropoca B BOJie, UCIapeHue Boabl, nuddy3us naxydux BeuiecTB (0J€KOJIOHA) C TOPSIIEH
JAMIOYKY HaKaJMBaHUS, UCTIapeHHE Kallli CIUpTa ¢ PUIbTPOBaIbHOW OyMaru Ui caaperku.
Pempoaykiuy kapTUH BETHKUX XYJ0KHUKOB HA TeMY 00)KECTBEHHOTO TIPOUCXO0KICHUS )KU3HU; PAITUYHBIX
MIPUPOHBIX SKOCUCTEM. TaOJUIIBI U TUTAKATHI: «XUMHYECKUN COCTAB KIETKUY, « DBOJIIOIIHOHHOE JIPEBO
pacTeHui», « IBOJIOIMOHHOE JPEBO KUBOTHBIX), «IBOJIIOIMOHHOE IPEBO MPUMATOB U

gyenmoBekay. [loprperst A.W. Onapuna u [[x. b. Xonneiina, T.11IBanna, [I.1. iBanoBckoro u O. J[>xenHepa,



A.Tencnu, B. Cykauesa, O. I'ekkens, B.M.Bepnaackoro, U./lapsuna. Ilnakatsl 1 MyJsbKd OpraHoB U
CHCTEM OPraHOB PACTEHMH, YEIOBEKa 1 KUBOTHBIX. JleMOHCTpanus nporecca pOToCHHTE3A.

Jlabopamopuvie onvimsl. 1. CBolicTBa 6enxoB. CBoiicTBa rimroko3bl. CBoiicTBa caxapo3sl. CBOWCTBA
Kpaxmara.

Ilpakmuueckas paboma Ne 7. PacriosHaBaHUE OpPraHUYECKUX COCTMHCHHIA
Ipaxmuueckas paboma Ne 8. I3yueHue pacTUTEILHON U )KUBOTHOMN KICTKH
Ilpakmuyeckasn paboma Ne 9. I3yueHrie MUKPOCKOITMYECKOT'O CTPOCHUS )KUBOTHBIX TKaHEH

Ipakmuueckas paboma Ne 10. Hzyuenue nosedenus npocmetivuiux npocmetiuiux noo MUKpOCKONoM 6
3a8UCUMOCMU OM XUMUYECKO20 COCMABA 600HOU CPeobl.

Ilpakmuyeckasn paboma Ne 11. H3zyuenue 63aumocesseil 8 UCKYCCMBEHHOU IKOCUCHeMe — aKeapuyme u
cocmasnenue yenet NUManusl.

Ipaxmuueckas paboma Ne 2. I3ydeHnue OBITOBBIX OTXOJ0B. Paspabomka npoekma pazoenvriozo coopa
mycopa.

5. Aonornyeckue GpaKkTOpPbHI M MPUCIOCOOJIEHHOCTH K HUM KUBBIX OPrann3mMoB (7 4)
Ocobennocmu knumama Poccuu. 30na apKkmuueckux nycmviib, mMyHop u

necomyndp. Kimmar Poccun. IIpupogno-knumarndeckue 30Hbl Poccun: apKTUYECKUX MYCTBIHB, TYHAD,
JIECOTYH/Ip, TAliry, CMEIIAHHBIX U IIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIHAS, CTENEH, MTOIYITYCThIHb,
IIyCTbIHb.

P33H006p831/le n HpI/ICHOCO6HeHHOCTL JKUBBIX OPraHu3MOB K TOM UK UHOMU IpUpoOaAHO- KIMMaTH4YeCKOMN
30HC.

Dnexmpomaznumnan npupooa céema. Cset. Pa3BuTHe npeacTaBieHuil o IpupoJie CBeTa.
DnexkTpoMarHuTHoe uanydyenue. J[nmuna Bonusl. Yactora konebanuii. 1llkana snekTpoMarHUTHBIX BOJH. y-
Jly4n, peHTT€HOBCKOE H3IIyudeHHe, yabTpadroIETOBOC U3ITYUCHUE, BUIMMOE H3ITydeHHEe, HHPpaKpacHOe
U3ITy4YEHUE U UX POJIb B IPUPOJIC U )KU3HH YEIOBEKA.

Onmuueckue ceolicmea céema. J|BoiicTBeHHas npupoa cBeta. PoToH. 3aKOHBI OTPAKEHUS U
npesomiieHus cBeTa. OTHOCHUTENbHBIN NTOKA3aTeNb MPEIOMIICHN. DaKTOpBI, BIAUSAIOLINE HAa TOKA3aTeNb
MIPEIOMJIEHUS: IPUPO/Ia BELIECTBA, TEMIIEPATYPa, AJIMHA BOJIHBI MJAIOIIET0 U3JIy4EHUSs.
Pedpaxromerp. ducnepcusi, tudpakuus 1 UHTEpHEPEHLUs CBETA.

Csem u npucnocod1eHHOCMb K HeMY HCUBBIX OP2AHU3MO06. BiusHNE CBETa Ha OPraHU3aLMIO )KU3HEHHOTO
1MKJIa oprann3MoB. buoputmel. @orocunres. Kiaccudukanus pacteHuil Ha CBETOIIOOUBBIE, TEHETIOOUBBIE
U TEHEBBIHOCIUBBIE. POTOTpONN3M. 3HAUEHHUE CBETA JJII OPUEHTALMM KUBBIX CYLIECTB B

IIPOCTPAHCTBE. BHOIIOMMHECIIEHIUS U €€ POJIb B )KU3HU KUBOTHBIX.

Buympennas snepzua makpockonuueckou cucmembsl. TepMOIUHAMUKA U €€ IIPOrHOCTUYECKOE 3HAYCHHUE.
BryTpeHnHss dHeprus TepMoauHaMA4YecKor cucteMsl. [lepBoe Havano tepmoanHamMuky. Terionepenaya.
TemmonpoBonHOCTh. KOHBEKIIMSI: €CTECTBEHHAs M IPUHYIUTENbHAA. TemI0BOE N3ITyueHueE.

Tennoeoe pasnosecue. Temnepamypa. Bropoe Hauano repMoanHaMUKH. KoJlMuecTBO TENIOTHI.
TennoemkocTts. TemmoBoe paBHOBecHE. TepMOIMHAMUYECKHE CUCTEMBI TPEX THUIIOB: U30JIMPOBAHHEIE,
3aKpBITHIE U OTKPBITHIE. TeMiiepaTypa, Kak mapaMmeTp COCTOSIHUS TEPMOJUHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocodJ1eHHOCHb K Hell HCUBLIX OP2AHUIMOG.

Tepmoperynsauus B )kuBou npupojie. Teronpoaykuus 1 Teroora4a. MexaHn3mMbl TEpMOPETYIIAIINT
KMBOTHBIX U pacTeHuil. Temneparypa Tena yesioBeka u ee gpusnoiorunyeckas poib. Knaccupukanus
YKUBOTHBIX I10 TEMIIEPATYPHOMY PEKUMY Ha TOMOMOTEPMHBIE MONKWIOTEPMHBIE U

rerepoTepmuble. Knaccuukanus opraHu3MOB [0 TEMIIEPATypHOMY HHTEpBay OOMTaHUS: 3BPUTEPMHBIE U
CTEHOTEpMHBIE. AKKIMMaTH3anus. TeMIepaTypHbId PEKUM.



Cmpoenue monexynnt u puzuueckue ceoiicmea 600vt. CtpoeHre MoJeKyibl BOJbl. Bona kak
pactBoputens. Du3nyeckre CBOWCTBA BOIBI: aHOMAIbHAS TEMIIEpATypHAst 3aBUCUMOCTH INIOTHOCTH BOJIBI;
BBICOKOC ITOBCPXHOCTHOC HATAKCHUC BOAbBI; aAHOMAJIbHO BBICOKHC 3HAYCHHUA TCMIICPATYP KUIICHUA U
TUTABJICHHS BOJIBI; BRICOKOE 3HAYCHHE TETNTIOEMKOCTH BOJIBI.

3HavyeHne GU3NIECKUX CBOMCTB BOJBI I IPUPOIBI.

Inekmpoaumuueckasn ouccouuayus. OCHOBHBIC MOJOKEHUS TEOPUU IEKTPOIUTHUECKOMN TUCCOLMALIUN
(TOMO). DnekTponauTsl U HEANEKTPOoaUThl. Kimaccudukamus HOHOB 10 pa3IMYHBIM OCHOBaHHUSAM. MeXaHU3MBbI
JUCCOIMAIIUY JJIEKTPOJIUTOB C PA3HBIM TUIIOM XHMHYECKOU CBsi3U. CTENEHb IEKTPOITUTHUECKOM
nucconuanyu. Cojau, KHCIOTHL U OCHOBaHUA B cBeTe TO/I.

Pacmeopumocms. pH, kak nokazamens cpedvl pacmeopa. PacTBOPUMOCTh U €€ KOJIMUECTBEHHAS
XapaKkTepUCTHKa — KO3 GUIUEHT pacTBOpUMOCTU. MaccoBas 07151 paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

Bona xak amdonurt. [Tousarue pH pactBopa. 3nauenue pH B mpupoae. 3nauenus pH dusznonornueckux
YKUJIKOCTEN YEJIOBEKA B HOPME.

Xumuueckue ceoiicmea 600vl. XUMUUYECKHUE CBOUCTBA BOALI. B3auMoaelicTBYE BOILI C METAJLIaMU.
B3aumopeicteue Boapl ¢ okcuaaMu. ' maparanusa. Bzaumozeictsue Boasl ¢ coysaMu. [ uapomnus.
Paznoxenune Bojsl. [TonsTHe 00 31eKTpOsM3e U POTOIHU3E.

Booa - abuomuueckuit ghakmop 6 sncusznu pacmenuii. Pons Bogsl B Onocdepe: Koipioesb )KU3HHU, cpeaa
o0uTaHMSs, Y9aCTHUK OMOXUMHUYECKHX TIPOIECCOB, YYACTHUK CO3/IaHUS OMOTCOIIEHO30B, PETYJIATOP KIMMaTa
Ha riaHere. ['MIpoJin3 OpraHuvecKux BEIIECTB B )KHUBBIX opranu3Max. Kiaccudukamus pacteHuil mo
OTHOIICHHIO K KOJIMYECTBY BOJIBI B OKPYIKAIOIICH cpesie: THAaTO(UThI, THIAPOMUTEI, TUTPOPHUTHI, ME30(HTEHI,
KCEpO(DUTHI.

Conenocmu, kak abuomuueckuii pakmop. Conu. Knaccuduxanus coneir. Haubonee pacnpocrpaHeHHbIe
KHCJIBIE COJNH, uX HpuMeHeHue. XKectkocTh Boabl. Conu kak MUHepaiooOpasytomue BemectBa. Conu —
abuotnueckuii paktop. [IprucocoOICHHOCTh PACTEHUH M JKUBOTHBIX K PA3TUIHOMY COJICBOMY PEKHMY.
Brnusinue conu Ha opraHu3M 4eJoBeKa.

Ilouea, kax abuomuueckuit pakmop. IlousTre 0 MoOYBEe W Kiaccudukaims mous. [Ipomecc
nmouBooOpa3oBanus. Dnaduueckre GakTOpbI Cpeabl U MPUCITIOCOOIEHHOCT K HUM KHBBIX OPTaHHU3MOB.
3HaueHue MOYBBI B IPUPO/IE U )KU3HU UETIOBEKA: cpeia 0OUTaHUs KUBBIX OPraHU3MOB; SKOHOMUYECKOE
3HaYeHUE, 00J1a1aeT TII0JOPOINEM, OKAa3bIBACT CYIISCTBEHHOE BIIMSHUE HA COCTAB M CBOMCTBA BCEi
ruapochepsl 3emiu, SIBISETCS TIaBHBIM PETYISITOPOM cOCTaBa aTMOCGEphl 3eMJIM, Ba)KHEHIINI KOMITIOHEHT
ouoreoreHo3a. L{BeT n quarHocTuka mous.

Bbuomuueckue ¢paxmopul oxpyscarouyeii cpednt. buotnueckue GpakTopsl. buoTnueckrue B3aMMOOTHOIICHHUS
MEXy OpraHU3MaMU: KOHKYPEHIIHSI, XUITHUIECTBO, CUMONO03 (MyTyaliu3M, KOMMEHCAIN3M), Tapa3uTU3M
(9KTO- ¥ SHIOMapa3uThl). [[puMeps OMOTHYECKUX B3aUMOOTHOIIICHUN B IPUPO/IE.

Hemoncmpayuu. BuneodparmenTs! 1 potorpadguu 1o Teme: XxapakTepHble OHMOTreo1eHO3bl TPUPOIHO-
KJIMMaTU4eCKHUX 30H Poccuu; pa3BuTHe npeAcTaBIeHU 0 IpUpo/ie CBETa; OMOIIOMUHECLIEHIIUS;
TeruIonepeiaya U TeIIONPOBOJHOCTh; OMOTHYECKHE B3aUMOOTHOILIEHUS MEX/ly OpraHU3MaMHu;

Kaprer: npupoano-kimmarndeckux 30H Poccnn, nmousBeHHas kapra Poccun.

[Toptpetsr: @. I'pumansan, X. ['tolirenca, O. @penens, M. [1nanka, /Jx.Makcsenna, B.B. /lokydaeBa.
[IIxana snekrpoMarHuTHBIX BOJH J». MakcBenna. OTpaxkeHue U mpesnoMieHue cBera. Jlucnepcun ceera

1 0OpaTHBIN SKCIEPUMEHT TI0 «CMEIICHHUIO» IBETOB. fBieHne nudpakiuu. JXKubie wim repbapHbie
AK3EMILISAPHI MIPEICTABUTENEH CBETOMOOMBBIX U TEHEBBIHOCIUBLIX pacTeHu. PaboTa MpoTHB CHUIT BHEIIHETO
JIABJICHUS 34 CUET PACIIUPEHUS Ta3a. DJNEKTpU3alurs BOAbl. AHOMaIbHASA TEMIEpaTypHas 3aBUCUMOCTh
IUIOTHOCTHU BOJALI. HUCXOASIIIMI MOTOK X0J0JHOM U BOCXOSIIMI OTOK TEIIOM BOoALl. Bricokoe
MMOBEPXHOCTHOE HATSKEHNE BOJIbl. PACTBOPUMOCTH BEIIECTB B HEMOJISIPHBIX U MOJISPHBIX PACTBOPUTENSX.
[IpoBepka 351eKTPONPOBOAHOCTH PACTBOPOB ANEKTPOJIUTOB U HEANNEKTpoauToB. Onpenenenue pH pactBopa
Pa3IMYHBIX KUJIKOCTEH. B3auMoercTBre BOJIBI C MEeTAJIIaMUA. B3auMoaeicTBUE BOJBI C OKCHIAMM.
I'unponus coneil, 00pa30BaHHBIX CHIILHBIM OCHOBAHHMEM U CJIa00i KHCIOTON 1 Ha000poT. PacTenus



Pa3IMYHBIX IPYIII 10 OTHOLIEHUIO K KOJIMYECTBY BOJbI B OKpYXKarollel cpesie (KUBbIE WU TrepOapHble
AK3EMILISIPHI).

[lepexox cpeaHei comu B KHCIYI0 U HA000poT. [IpuroToBneHne KecTKoi BOAbI M UCCIICIOBAaHHE €€
cBoiicTB. [lonyueHue ruipokcokapOoHaTa Meiu (MajgaxuTa) U UCCIIE0BATh €r0 CBOMCTB.

Jlabopamopusie onvimsi. 1. Habmonenue natepdepeHIIMOHHON KapTHHBI HA MBUIBHOM TIJICHKE.

2.Habmonenue nudpakuoHHON KapTuHbL. 3. Habmoaenne pacnpocTpaHeHust BOJHBIX paCTBOPOB 110
pacTeHuIo.

Ipaxmuueckas paboma Ne 13. H3yuenue npucnocoOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHHUS.

IIpaxmuueckas paboma Ne [4. I3yueHne BOIHOBBIX CBOICTB CBETA.

Ilpakmuueckas paboma Ne 15. VI3ydenne n300paxeHus1, 1aBa€MOTO JIMH30M.

Ipakmuueckas paboma Ne 16. I3mepenune yneabHON TEIIIOEMKOCTH BOIBI.

Ilpakmuueckas paboma Nel7. I3ydeHue keCTKOM BOJIbI U YCTPAHEHUE €€ KECTKOCTH

Ilpakmuueckas paboma Ne 18. ViccienoBanue cpebl pacTBOpa COJIEH U COKa paCTEHUM.

Ipaxmuueckas paboma Ne 19. I3ydeHue cocTtaBa Mmoys

Hazeanue memot Konuuecmeo | konuuecmeo | Konuuecmeo
uacoe KOHMPOIbHBIX | 1a00paAmopHbIX
paoom u
npaKkmuueckKux
paoom
BBenenue
EcrecTBO3HAHME U METObI IO3HAHUS MHPA 1 4
0060s10uku 3emun: aurocdepa, ruapocdepa, 1 2
armocdepa
Maxkpomup. Hayka 06 okpy:karoieii cpeje. 1 6
buocdepa.
Abnorudeckue pakTopnl U 1 7
NPHUCIOCO0IEHHOCTH K HUM KMBBIX
OPraHu3MOB.
HTtoro 35 4 19

TemaTuueckoe IVIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE KaxKa0i

TeMbl. 7 KJacc.

No HaunmenoBanue Konnuects OcHoBHOE coJiep KaHne Hara
n/ paszena u TeM 0 4acoB
1|
| Beenenne 4 IlaHupyema (haktudecka
s i
1 Brenenue B 1 .MHororpanHocTh
€CTECTBO3HAHNE B3aMMOOTHOIICHUH YeJIOBEKa U

npupoael. Ponb ectecTBO3HaHNSA B




MHUPOBO33PEHUU COBPEMEHHOTO
YyesioBeKa.

Bnusitnue npupo/ sl Ha TBOpUECKOe
BJIOXHOBEHHE JEATENICH HCKYCCTBA
B €ro paznuyHbIX cdepax.

2 EctecTrBo3HaHue — JlnamekTrka ecTecTBO3HAHUS (BCe
€MHCTBO HAYK O €CTECTBEHHBIE HAYKU SIBIISIOTCS
pupoJie pe3ynbraToM quddepeHIranuu

CHUCTEMBI €IMHBIX
MEPBOHAYAJIBHBIX 3HAHUW O
npupoe, U, Ha0OOPOT,
CHUHTE3 €CTECTBEHHOHAYYHBIX
3HaHUI YaCTHBIX HAYK B €IMHYIO
CUCTEMY MUPOBO33pEHUS).
Baxneimue nousaTus u
CTaHOBJIEHUE (PU3UKH, XUMHUH U
OMOJIOTHH 110 KypCy OCHOBHOM
IIKOJIBI

3 - | Kondepenuus no Brinenenue u popmynupoBaHue

4 | Teme: MTO3HABATEJIbHBIX 1IEJIEH; TIOUCK
«EcTecTBO3HaHNE — Heo0X0 MO HH(OPMAIIHIO;,
€MHCTBO HAYK O
mpEponEn MIPUMEHEHNUE METO/0B

MH(OPMALIMOHHOTO NTOKCKA, B TOM
YHCIIE C TOMOILBIO
KOMITBIOTEPHBIX CPENICTB;
CTPYKTYpPUPOBaHUE 3HAHU;
OCO3HAHHOE U IPOU3BOJIBLHOE
IIOCTPOEHUE PEYEBOTO
BBICKA3bIBaHUS B YCTHOM U
MMCbMEHHOU (popmax

Il | EcrecTBO3HAHHE U
MeTO/bI IO3HAHUSA
Mupa

5 Hcropus nzydenus Baknelimuye sransl pa3BUTUsA

npupojsl. [Iporpece
B €CTECTBEHHBIX
HayKax M ero BKJIaJ
B pa3BUTHE
OUBUIN3aAIIUN

CCTCCTBCHHLBIX HAYK;

Ponb nporpecca B pazButun
LUMBWIA3AIUY.

OMNUPUYECKUI YpOBEHb
HAyYHOTO MO3HAHUS U €T0
COCTaBJIAIONINE: HAOIIONEHHE,
HKCIIEPUMEHT, TUIIOTE3a,
MOJICIIUPOBAHUE.

MopnenupoBanue, T.€.
npeoOpa3oBaHne 0OHEKTA
MO3HAHUS U3 UyBCTBEHHOU (hOpPMBI
B MOJCJIb, I'1€ BBIJACIICHBI
CYIIIECTBEHHbBIE XapaKTEPUCTUKU
00BeKTa, 1 npeoOpa3oBaTh




MOJCJIN C LCJIBIKO BBISIBJICHUA
00IMX 3aKOHOB.

6 | Ilpaktuueckas 1 OKCHEPUMEHT C COOJII0IEHUEM
pabota TEXHHUKHU 0€30I1aCHOCTH,
Nel «Omnupuuecko HaOJIIOAaTh 32 HUM,
€ MO3HaHUE B bukcupoBaHue pe3yabTaToB U
U3YYCHHUH WHTEPIPETUPOBAHUE HX;
€CTECTBO3HAHUS»
7 | Ilpakmuueckasn 1 [TocTpoenue Moae MOIEKYI
paboma OpPraHUYECKUX COCIUHEHUN U
Ne2. Tloctpoenue YCTaHOBJIEHHE 3aBUCHUMOCTH MX
MIPOCTPAHCTBEHHBIX CBOICTB OT CTPOCHHUS Ha IPUMEPE
Moenei U30MepoOB OyTaHa
HEOPraHUYECKUX U
OpPTaHUYECKUX
COeIMHEHUU B
COITOCTABJICHUU C MX
CBOMCTBAaMH.
8 | [IpakTuueckas 1 [TpoBeneHne SKCIEpUMEHTA C
pabora Ne3 COOJTIOZICHIEM TEXHUKHU
«HaoOmronenue 3a 0e30macHOCTH, HaOJII0IEHHE 3a
TOpsIIIEH CBEUEH» HUM, OLICHUBAHUE Pe3ybTaTa
9 [TpakTrueckas 1
pabota [IpoBeneHNE SKCIIEPUMEHTA C
COOJIOICHUEM TEXHUKHU

Ned «HabGmronenue

43 H3MCHCHIOM 0e30I1aCHOCTH, HAOIIOIEHUE 3a HHUM,
OIICHUBAHKE PE3yJbTaTa

COCTOSIHUS JIbJIa

10 | KonTponbHas pabota | 1 AHanun3 coOCTBEHHBIX
Nel mo teme: JOCTIKEHUH B MIO3HAHUU
«EcTecTBO3HAHUE H €CTECTBO3HAHUS U METOJIOB €0
METO/IbI IO3HAHUS MO3HAHUS. AHAIU3 Pe3yIbTaTOB
MHpa» KOHTPOJIbHOM paboThI U MyTel

JOCTHIKEHUS JKeJIaeMOro YPOBHS
YCTICITHOCTH.

I'l | Obosouxu 3emim: | 10

| Jurtochepa,
ruapocgepa,
arMocdepa

11 | Crpoenue 3eminu. 1 BHyTpeHHee cTtpoeHne 3emiu U

Jlutocdepa.

XAMHUYECKHU COCTaB €€ YacTeu.

Ctpoenue u cocta TuToCchHepsl 1
MMPUYUHHO-CJIICACTBCHHBIC CBA3U
MEX/y HapyIICHHEM e¢
CTPYKTYPBI U IIPUPOIHBIMU
KaTakJIu3MaMu

CooTHeceHue 0alIoB
3emeTpsicenns no [lkane




Puxrtepa u ero nocneacteus

12

IIpaxTrueckas
paborta Ne5
«M3yueHue
KOJUIEKIIMHA TOPHBIX
IOpOI»

IIpoBeneHue 3kcriepuMeHTa ¢
COOIIOIEHUEM TEXHUKNA
0e3omacHOCTH, HAOIOICHHE 32
HUM, OLICHUBAHHE pe3yibTara

13

I'uapocdepa.
OxeaHbl U MOpA.

Cocras rugpochepsl
U KPYTOBOPOT BOJIBI.

Bunbl Mmopeli 110 pa3iu4HbIM
IIPU3HAKAM.

14

Boxbl okeaHoB 1
MOpEH.

CocTaB U CBOMCTBA OKEaHUYECKOH
1 MOPCKOM BOJBI.

Coneprxkanue nmpuMeceit u
KOJIMYECTBEHHAs XapaKTEepUCTUKA
COJICHOCTH BOJbI — IPOMUJILIE, - C
LIBETOM U CBOMCTBAMH MOPCKOM
BOJIBI.

MupoBsle 3anacsl 1
reorpaguuyeckoe mojaokKeHue
IIPECHOU BOJIBI.

3aBHCUMOCTh MCKAY MOPCKHUMHU
TCUCHUAMU U TUIIOM KJIMMarTa.

[IpyunHEI IPUIMBOB U OTIIMBOB.

15

Boasl cymm.

HazemHuble 1 noa3eMHbIe BOJIbI
CYILIU U OTHOCUTEIBHOCTh TAKOTO
JIeJIeHHs] Ha IpUMepe pPOIHUKOB,
rei3epoB U MUHEPAIbHBIX
HCTOYHUKOB.

Knaccugukarus MuHepaabHbIX
VCTOYHUKOB, U UX 3HAuUCHUE.

KapCTLI N NX XUMHUYCCKHUC
AHTOHHUMBI — IIPOLCCChI
06paSOBaHI/I}I CTAJIaKTHUTOB U
CTaJJarMHUTOB.

3aBUCUMOCTDb MEXIY
aHOMAaJbHLIMU CBOMCTBAMHU BOJBI
¥ CYIICCTBOBAHUEM KH3HU HA
3emiie, a Takke (OpMUPOBAHUEM
KJIMMaTa Ha IUIaHETE.

16

ATtmocdepa. [Toroaa.

CocraB atmMocdepsl, ee 4acTH U ux
3HAYCHHUE B KU3HU IJIAHETHI.

[Tpr9IrHBI 030HOBBIX JIBIP H
HNapHUKOBOTO Y deKTa u
MOCJIC/ICTBYSI TAHHBIX SBIICHUH.

17

ATtMocdepHoe
napiieHue. Berep.

ATMochepHoe TaBieHue,
LUKJIOHBI U aHTUIIUKJIOHBI,




Brnaxnocts BO3ayXa.

aTMocdepHbIe (POHTHI.

Crioco6b1 U3MepeHus
aTMOC(hEpHOTO JTaBJICHHS;

Knaccugukamus Berpa u
OIICHKa OIaCHOCTH U
MOCIICACTBHIA CUIILHBIX BETPOB:
TalipyHOB, yparaHoB, cCMepUeH,
TOPHAJI0, OOPBHL.

Cuuta BeTpa B COOTBETCTBUU CO
mkanoit bodopra. BraxxunocTs
BO3/lyXa U €€ HOPMAaTHBBI.

M3mepeHne BIaKHOCTb
aTMOCQepsl ¢ TOMOIIBIO
TUTPOMETPOB M ICUXPOMETPOB.

BiusiHue BnaXxHOCTH Ha KJIMMaT
Y CAMOYYBCTBHE JIFOJICH.

18 | [IpakTuueckas [TpoBeneHne SKCIEpUMEHTA C
pabora Ne6 COOJTIOZICHIEM TEXHUKHU
«U3yuenue 6e3omacHOCTH, HAOIOIEHUE 32
rapameTpoB HUM, OIICHUBAHUE pe3yiibTaTa
COCTOSIHHS BO3/1yXa B
KaOUHETE»

19 | KonTpoasHas pabora AHanmm3 cOOCTBEHHBIX
No2 «Meramup. JIOCTUKEHUH B MTO3HAHUU
O6o010uku 3emiu: €CTECTBO3HAHUS U METOJIOB €TI0
aurocdepa, MO3HaHUS. AHAJIU3 Pe3yIbTaTOB
ruzapocdepa, KOHTPOJIbHON pabOTHI U MyTei
aTMocgepa» JIOCTHKCHHS )KEJIaeMOT'0 YPOBHS

YCIIEIIHOCTH.

IV | Makpomup. Hayka
00 okpy:Kaei
cpene. buocdepa.

20 [ IpakTuueckas [TpoBeneHne SKCIEpUMEHTA C
pabota Ne 7 COOJTIOICHUEM TEXHUKH
«Pacno3znaBanue Oe3o0macHOCTH, HAOIOIEHUE 32
OpPTaHUYECKUX HUM, OIICHUBAaHUE pe3yJIbTaTa
COEIUHEHUIN»

21 | IpakTudeckas [IpoBenenue 3KcepruMeEHTa C
pabota Ne 8 COOIOZICHHEM TEXHUKHU
«3yuenue 0e30macHOCTH, HAaOJIOIEHUE 32
CTpOEHUS HUM, OI[EHUBAHUE pe3yNbTara
pacTUTENILHON 1
KUBOTHOM KJIETKI»

22 | llpaxTuyeckast [IpoBeneHme SKCrIEpUMEHTA C
pabora Ne9 COOJIIOIEHUEM TEXHUKHU
«M3yuenune 0e30IMacHOCTH, HAOIIOICHHE 33 HHM,
MHKPOCKOIHYECKOro OIICHUBAHUE PE3yJIbTaTa

CTPOCHUS ) KUBOTHBIX




TKaHEN»

23 | IlpakTuueckas ITpoBeneHne 3KCIEPUMEHTA C
paborta Ne 10. COOIIOIEHUEM TEXHUKNA
N3yuenue 0e3omacHOCTH, HAOIOICHHE 32
MOBE/ICHUSA HUM, OLIEHUBAHUE pe3yNbTaTa
MPOCTEUINX
MPOCTEUIINX MO
MHUKPOCKOIIOM B
3aBHCHUMOCTH OT
XUMHYECKOTO
CcOCTaBa BOIHOU
CpEIbl.

24 | IIpakTuueckas [TpoBOAUTDH SKCIIEPUMEHT C
pabora Ne 11. COOIOZICHIEM TEXHHUKH
«U3yuenue Oe3omacHocTH, HAOIIOIaTh 32
B3aMMOCBSI3€il B HUM, QUKCHUPOBATH PE3yIbTAThI U
UCKYCCTBEHHOU UHTEPIPETHPOBATH HX.
9KOCUCTEME —
aKBapuyMe u
COCTABJICHHE LICTIEN
MTUTAHUS.

25 | Cemmuap Ha TeMy: Haxonuthb ¢ moMOIIbIO Pa3IMIHbBIX
«DKOJIOTUYECKUE CPEICTB, BBIICHATD,
poOIEMBI CTPYKTYpUPOBAaTh W TPEACTABISAT
COBPEMEHHOCTH» b B BUJIE TOTOBOTO IIPOAYKTa

(cooOuieHust U Mpe3eHTaL|H )
HE00X0IUMYI0 HH(OPMALIHIO.
YcranaBnuBarh
MIPUYUHHOCIIEICTBCHHBIC CBSI3H,
CTPOUTH JIOTUYECKYIO 11ETIh
paccyX/IeHUI U J0Ka3aTeIbCTB.
B3anMoznencTBoBath B IpyIne B
MIPOLIECCE BBICTYTIJICHUS.

26 | IlpakTuueckas [IpoBOAUTH SKCIIEPUMEHT,
pabota Ne 12. (buKcUpoBaTh pe3ynbTaThl U
N3ydenne OBITOBBIX WHTEPIPETHPOBATH HX.
oTxo0110B. Pa3zpaboTka
mpoexTa OneHuBaTh 3HAUCHUE
paAsIebHOrO cGopa YTUJIM3ALKY U IepepadoTKu
MyCOpa. OBITOBBIX OTXOIOB.

27 | KonTtponbHas paboTa AHann3 cOOCTBEHHBIX

Ne3
«IIpoucxoxaenue
JKU3HH Ha 3eMIIe.
YpoBHH
OpraHu3aIH >KH3HU.
OCHOBEBI DKOJIOTHH.
ODBOIOIUOHHAS
TEOPUS»

NOCTHKEHUU B O3HAHUU
€CTECTBO3HAHUS U METOJOB €T0
MTO3HAHMS. AHAJIN3 pPe3yJIbTaTOB
KOHTPOJILHOM paboThI U ImyTei
JIOCTH>KEHUS KEJIaeMOI0 YPOBHS
YCIEIIHOCTH.




VI | Abuornueckue
dakTopbI
NPHCIIOCOOICHHOCT
b K HUM KUBBIX
OpPraHu3MoB.

28 | IIpakTuueckas [IpoBeaenue s3xcriepuMeHTa ¢
pabora Nel3 COOJIIOIEHUEM TEXHUKHU
«3yuenue 0e3omacHOCTH, HAOIOICHHE 32
MIPUCTIOCOOJIEHHOCTH HUM, OLIEHUBAHUE pe3yNbTaTa
OpPraHHU3MOB K cpeie
oOuTaHU»

29 [ [pakTudeckas [IpoBenenue s3xkcrepuMeHTa ¢
paborta Nel4 COOJIIOIEHUEM TEXHUKHU
«3yuenue 0e3omacHOCTH, HAOIOIEHHE 32
BOJIHOBBIX CBOMCTB HUM, OLIEHUBAaHUE pe3yybTaTa
CBETa»

30 | IlpakTuueckas [IpoBeneHue 3KCepuMEHTA C
pabora Nel5 COOJIIOIEHUEM TEXHUKHU
«3yuenwue 0e30macHOCTH, HAOIOIEHHE 32
M300pakeHus, HUM, OLICHUBAHUE Pe3yNbTaTa
JTABa€MOI'0 JIMH30M»

31 [ [IpakTuueckas [TpoBeneHne KCIEpUMEHTA C
pabora Nel6 COOJTIOZICHIEM TEXHHUKHU
«3mepenue Oe3omacHOCTH, HAOIIOIEHUE 32
YACTBHOM HUM, OI[CHUBAaHUE Pe3yJIbTaTa
TEIJI0EMKOCTH
BOJBDY

32 | [IpakTudeckas [IpoBenenue s3xcrepumMeHTa ¢
pabora Ne 17 COOJTIOZICHHEM TEXHUKHU
«3yuenue xxecTkoit 0e301macHOCTH, HAa0JIIOIEHUE 32
BOJIBI M YCTpaHEHUE HUM, OlIEHUBAHUE pe3yNbTaTa
€€ JKECTKOCTH

33 | [IpakTuueckas [TpoBeneHne SKCIEPUMEHTA C
paborta Nel§ COOJTIOICHUEM TEXHUKH
«UccnenoBanue Oe30macHOCTH, HAOIOIEHUE 32
CpeIsl pacTBopa HUM, OI[CHUBaHUE PE3yJIbTaTa
COJIEM U COKa
pacTeHun»

34 | IlpakTuueckas IIpoBeneHue 3KCrIEpUMEHTA C
pabota Nel9 COOJTIOZICHHEM TEXHUKHU
«3yuenue coctaBa 0e30macHOCTH, HAaOJIOIEHHUE 32
MTOYBBI» HUM, OI[EHUBaHUE Pe3yybTaTa

35 | KonTpomnbHas padbota AHaIM3 COOCTBEHHBIX

No4 «AbGuoTuueckue
(bakTopsl U
MPUCTIOCOOTIEHHOCTD
K HHUM KHUBBIX
OpPTraHU3MOB»

JOCTUKEHUH B IO3HAHUU
€CTECTBO3HAHUS U METOJIOB €TI0
MO3HaHMs. AHAJIU3 PE3yJIbTaTOB
KOHTPOJIbHOM paboThI U MyTe
JIOCTHKEHUS JKETAEMOT0 YPOBHS
YCIIEHIHOCTH.
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