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IosicHuTeIbHAS 3aMIUCKA.

Pabouas mporpamma BHEYPOUHOH JAEATEILHOCTH IO €CTECTBO3HAHUIO sl 9-TO Kilacca COCTaBlIeHa Ha OCHOBE TPEOOBaHM K pe3yibTaTam
OCBOEHMS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl cpeHero obmiero oopasosanus, npeacraBieHHsx Bo PI'OC COO, nporpamMbl GOpMHUPOBAHUS
YHHUBEPCAIBHBIX y4YeOHBIX JEHCTBUH M C HUCHOJb30BaHWEM aBTopckoil mporpammbl O.C. T'abpuensina «EctecTBeHHOHay4Hass TPaMOTHOCTHY»
(Iadpuensia O.C. Paboune nporpammel. EctectBo3nanue: yaedbHo-meToquueckoe nocooue / O.C.I'abpuensH, C.A.CnagkoB. — 2-¢ u31., CTCPEOTHIL. —
M.: poda, 2014. — 110, [2] c.)

Henssmu u3ydyenns kypca «EcrecTBeHHOHaYYHAs! TPAMOTHOCTBY SIBIISTFOTCS:

* CO3JJaHUE OCHOB LIEJIOCTHOM HAYYHOM KapTHUHBI MUPA;

* ¢opMHUpOBaHHE MOHMMAaHUS B3aUMOCBS3H M B3aMMO3aBHCHMOCTH E€CTECTBEHHBIX HAyK; BJIMSHUS €CTECTBEHHBIX HAayK Ha OKPYXAIOIIYIO Cperdy,

SKOHOMMUECKYIO, TEXHOJIOTUUYECKYIO, COLUATBHYIO U 3TUYECKYIO C(ephI JEeSITENbHOCTH YEI0BEKa,

* CO3JIaHUE YCIIOBUM JUIsl pPa3BUTUSI HABBIKOB y4EOHOM, MPOEKTHO — HCCIIENOBATENbCKOM, TBOPUECKON NEATEIbHOCTH, MOTUBALMU OOYdYarOUUXCs K

CaMOpa3BUTHIO;

(dbopMHpoBaHHE YMEHUN aHAIU3UPOBATh, OLIECHUBATh, IPOBEPATH Ha JOCTOBEPHOCTH U 0000IIaTh HAYYHYIO0 HH(POPMALIHIO;

* TI0JIy4YeHHE HaBBIKOB 0e30mMacHOi pabOThl BO BpeMsl MPOEKTHO — HMCCIIENI0BATENbCKOM M AKCIEPUMEHTAIBHON JESTENIbHOCTH, MPU HUCIIOJIb30BAHUN
nmabopaTopHOTro 000pyI0BaAHUS.

3anagaMu npeaMeTHOTo Kypca «EcTecTBeHHOHay4YHasi IpaMOTHOCTBY SIBIISIOTCS:

- OCBOCHHE 3HAHUH O COBPEMEHHOI €CTECTBEHHOHAYYHO!H KapTUHE MUpPA U METOAAX €CTECTBEHHBIX HAayK; 3HAKOMCTBO ¢ HauOOJIee BaKHBIMHU UJCSIMH U
TOCTHXKEHUSIMH €CTECTBO3HAHMS, OKA3aBIIMMH ONIPEJEISIONIee BIMSHUE Ha HalllK MPE/ICTaBIEHUS O IPUPOJIE, HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- OBJAJCHHE YMEHMSIMM IPUMEHATh IOJIydYEHHbIE 3HAHMS U1 OOBSCHEHUS OKPYXKAIOIUX SBICHWH, HUCIOJIb30BaHUSI M KPUTHUYECKOH OLIEHKU
€CTECTBEHHOHAaYYHOU MH(POPMAIINH, 1711 OCO3HAHHOTO OIPEAeNICHNsS COOCTBEHHOM MO3HIIMK TI0 OTHOIICHUIO K 00CY)X/IaeéMbIM B 00IIIECTBE TIpoOIeMam
HayKH;

- NPUMEHEHHE ECTECTBCHHOHAYYHBIX 3HAaHUIl B MOBCEJHEBHON XU3HM I oOecrieyeHus 0e30IaCHOCTU SKU3HEAEATENbHOCTH, OXPaHbl 3/10POBbs,
3aLUTHI OKPYKAIOIIEH CPeJIbl.

BBenenue kypca ecTeCTBO3HAHUS B CTapIlIeH 1IKOJIE BBI3BAHO CIIEAYIOIIMMHU IPUUUHAMU:

1. Ha BbIXxoz€ M3 IIKOJBI B CO3HAHUM Yy OOJBIIMHCTBA BBITYCKHUKOB (DOPMUPYIOTCS YacTHblE HaydHble KapTUHBI MHUpa: XUMHUYecKas, (pu3ndeckas,
Ouosornyeckas, HO OTCYTCTBYeT €JMHas €CTECTBEHHO-Hay4yHas KapTHHA, KOTOPYI0 M Ipu3BaHa (OpMUpPOBATh Takas AUCLMIUIMHA, Kak
€CTECTBO3HAHUE.

2. Hapymaercs npeeMCTBEHHOCTh MEXKAy CpeJHEed M BbICIIEH MIKOJOH. B ryMaHuTapHbIX By3aX oOs3aTelIbHBIM SBJSIETCS H3y4eHHE Kypca
«EcTecTBeHHO-Hay4Hasi KapTUHA MUPa», CHHOHUMOM KOTOPOTo sIBJIsIIOTCS « KOHIIENIIMY COBPEMEHHOT'O €CTECTBO3HAHUS.

3. BBemeHue Kypca eCTECTBO3HAHMs IO3BOJISIET peaan30BaTh TAaKOM MeEXaHW3M TIyMaHMTapHU3allud eCTEeCTBEHHO-HAydHOTo 0Opa3oBaHHUs, Kak
MHTETpalLus, 4YTo, B CBOIO OYEpe/b, MO3BOJSET I'YMAHU3UPOBATH 3TO 00pa30BaHUE Ui OO0YYarOUIUXCs, BHIOPABIIMX Il OOy4EeHUs T'yMaHUTapHBINA
npoub.

B ocHOBY kypca monoxeHa ujes aHTPONOLEHTPU3Ma, T.€. OCTPOEHHE Kypca B JIOTHMKE M CTPYKTYpEe BOCHPHATHS YYEHHMKOM €CTECTBEHHOTO
MHUpa B CUHTE3€ PU3UUECKUX, XUMUYECKUX U OMOJOTMYECKHX MPEICTaBICHUH.

Bbonbmoe Buumanue (6osee 25% yueGHOTO BpeMeHHU) yAensieTcs SKCIIePUMEHTY, JJabopaTopHbIM U mpakTuyeckuM padoram. I'OC B kauecTBe
0CS3aTeNbHOTO AJIEMEHTa MpU OOYYEeHHM B CTapLIMX KJIaccaX MPelyCMaTPHUBAET BBIMOJHEHUE KaXKJbIM YYEHHKOM HHIMBHUIYAIBHOTO IMpoeKkTa. be3
UCCIIEIOBATENIbCKUX YMEHHUM M HABBIKOB CO3JIaTh MPOEKT OyneT cioKHO. YToObl COBEPIIEHCTBOBATh 3TH YMEHHsS M HABBIKM, B KaXJIOM ydeOHUKE



npenycmorpena riasa «lIpaktuueckue paboTs». PaboThl, mpemiokeHHble B HEl, MOTYT HOCITY)KUTh OCHOBOW JUIS BBHIIOJHEHUS MHAWBUAYAJIHLHOTO
MIPOEKTA.

Jnst peanuzanuu qanHoi Paboueii mporpaMmbl HCIIOJIB3YETCS:
1. EctectBo3nanue. 9 kinacc. YueOnuk. bazoserii ypoens (aBrop O. C. I'abpuensH, U.I'.Octpoymos, H.C.ITypsimesa, C.A.Crnanakos,
B.N.CuBornazos). — M.: Jlpoda, 2014.
2. EcrectBo3nanue. 9 kinacc. Meroandeckoe nocooue (aBtopsr O. C. I'abpuensH, C.A,CnagkoB)

Ilnanupyemble (JINYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIC) Pe3yJabTAThl 0CBOEHHs y4eOHOoro npeamera «EcTrecTBeHHOHAyYHAasI
rPaMOTHOCTB)

Jluunocmuvivu pe3yromamamu 06y4eHus ecmecmeo3sHaAHUIO AGTAIOMCAL:
8 YEeHHOCMHO-0PUEHMAYUOHHOU chepe — BOCITUTAHNE YYBCTBA TOPJIOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKH;
8 mpy0ooeoli cghepe — rOTOBHOCTH K 0CO3HAaHHOMY BBIOOPY JasIbHEHIIIEH 00pa3oBaTeIbHON 1 MPoGeCCHOHATBHOM TPACKTOPHH;
B NO3HABAMENbHOU (KOCHUMUBHOU, UHMELIEKMYAbHOU) chepe — YMEHHE YIPaBJISATh CBOSH MO3HABATEILHOM 1EATEIbHOCTHIO.

MemanpeomemHuvimu pe3yiomamamy 0C80€HUsL NPOSPAMMbL NO eCMeCMBEHHOHAYYHOU 2PAMOMHOCIU ABNAIOMCA.
— OBJIQJICHUE YMCHHUSIMH W HaBBIKAMHU Pa3]IMYHBIX BHJIOB ITO3HABATEIHHON JIEATEIIHBHOCTH, TPUMEHEHUS OCHOBHBIX METOJIOB IO3HAHUS (CUCTEMHO-
MH(POPMAITMOHHBIN aHAHN3, MOJICTTUPOBAHKE) JIJIST H3YUCHUS PA3IMUYHBIX CTOPOH OKPYXKAIOIIETO0 €CTECTBEHHOTO MHPA;
— OBJIaJICHWE OCHOBHBIMH WHTEJUICKTYaJbHBIMU OTEpanusMu: (QOopMyIupoBaHHE THUIIOTE3, aHAJIW3 W CHUHTE3, CpaBHEHHUE, 0000IIeHne,
CUCTEeMAaTH3allMsl, BbISIBJICHHE PUYUHHO-CIIEACTBEHHBIX CBA3€EH, MOUCK aHAJIOTOB;
— (popMupoBaHUE YMEHUI F€HEPUPOBATH UJEH U ONIPEIENIATh CPEICTBA, HEOOXOAUMBbIE JIJIs1 UX pealu3alyi;
— (dopMHpoBaHHEe YMEHUN ONpPENENATh LeM W 3a/Ja4 JEesTeNIbHOCTH, a TakKe BhIOMpaTh CpEACTBA peaju3allid 3TUX LeJiell U MPUMEHSTh Ha
MpakTHKe; GOpMUPOBAHHE YMEHUN UCIOJIb30BATh PA3INYHbIE HCTOYHHUKY JJISl TIOJTYYEHHs €CTECTBEHHO-HAyYHOU WH(OPMALIUK U TIOHUMaHUS
3aBUCHUMOCTH OT cojiepaHus U (JopMbI MpecTaBIeHHONW HH(OpMaLIMKY U 1ieiel ajpecara.
IIpeomemnvimu pe3ynomamamu u3y4eHus eCmecmeeHHOHAYYHOU PAMOMHOCHIU:

Buinycknux na 6azoeom ypoue Hayuumcsi:
J€MOHCTPUPOBATh Ha IPUMEPaX poJjib €CTECTBO3SHAHUS B PA3BUTUH YEJIOBEYECKOM IUBUIIN3AINY;
BBIJICIISITH IEPCOHANIbHBIN BKJIAJ] BEIMKUX YUECHBIX B COBPEMEHHOE COCTOSTHUE €CTECTBEHHBIX HAYK;
- TPAMOTHO MPUMEHSTH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO IIPH OTIMCAHUU SIBIICHUH OKPYKAIOIIEr0 MUPA;
000CHOBAHHO MPUMEHSTH MPUOOPHI AJISI UIMEPEHUS U HAOIIOACHUS, UCTIONB3Ysl ONMCAHUE WU MPESI0KEHHBIN alrOpUTM SKCIIEPUMEHTA C LENbI0
MOJIy4eHUs 3HAHUN 00 0ObEKTE U3yUCHHUS;
- BBISBJISITH XapakTep sSBICHUN B OKpYXaIOIIel cpejie, MIOHUMATh CMBICT HAOII0JaeMbIX ITPOLIECCOB, OCHOBBIBASICH HA €CTECTBEHHO-HAYYHOM 3HAHUU;
- HCTIOJIb30BAaTh IS OMIMCAHUS XapaKTepa MPOTEeKaHUs MPOIECCOB (pU3NUeCKre BETUYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;
- OCYIIECTBIISITh MOJIEIMPOBAHNE MPOTEKaHUS HAOII01aeMbIX IPOIIECCOB C YYETOM I'PaHUI] MPUMEHUMOCTH UCTIONIB3yEMbIX MOJEIEH;
- KPUTUYECKH OLIEHHUBATh, MHTEPIIPETUPOBATH U 00CYk1aTh HH(MOPMaIIHIO, coepkairytocs B coobiienusx CMU, pecypcax UHTepHeTa, HaydHO -
MOMYJISIPHBIX CTaThSIX C TOYKU 3PEHHS €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH; AENaTh BHIBOJIBI HA OCHOBE JIMTEPATYPHBIX TaHHBIX;
MPUHUMATh aPTyMEHTUPOBAHHBIE PEIICHHSI B OTHOIICHUH MPUMEHEHUS pa3HOOOpa3HBIX TEXHOJOTHH B MPOQecCHOHABHOM e TENHHOCTH U B OBITY;
W3BJICKATh U3 OMKMCAHUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB HEOOXOIMMBIE XapaKTePUCTUKH JJIsi KOPPEKTHOTO UX UCIIOJIb30BAHMUS,
OOBSACHATH MPUHIUIIBL, TIOJIO)KEHHBIE B OCHOBY pa0OTHI PUOOPOB;
- OPraHU30BBIBAThH CBOIO JIEATENLHOCTH C YYETOM MPHHIIMIIOB YCTOMYHUBOTO Pa3BUTHUSI CHCTEMBI «IIPUPOAa—00IIECTBO—UEIOBEK» (OCHOBBIBASACH Ha
3HAHMSX O TPOIECccax MepeHoca U TpaHchopMallii BEIIECTB U DHEPTHIA B IKOCHCTEME, Pa3BUTHH U (PYHKIIMOHUPOBAHUU OUOCHEPHI; O CTPYKTYpE



MOTYJISIIUK M BUJA, aJalTallUsX OPraHU3MOB K cpejie 0OMTaHus, CBOMCTBAaX SKOJIOTHIECKUX (PaKTOPOB; PYKOBOJACTBYSICH IPHHIUIAMHPECYPCOCOEPEKESHHS
1 6€30MaCHOT0 MPUMEHEHHUSI MaTEPUAIIOB M TEXHOJIOTHIf; COXpaHsisi Onojiornyeckoe pasHooOpasue);
- 000CHOBBIBATH MPAKTUUECKOE UCTIOIH30BAHNE BEUIECTB U UX PEAKIIUN B IPOMBIIUIEHHOCTH U B OBITY; OOBSICHATD POJIb OMPEICICHHBIX KJIacCOB
BELLECTB B 3arPA3HEHUU OKPY)KAIOILEH CPEJIbI;
- ICCTBOBAThH B paMKax MPaBUJI TEXHUKH O€30TTACHOCTH U B COOTBETCTBUU C MHCTPYKIUSIMU 110 IPUMEHEHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUH,
OBITOBBIX JEKTPUUECKUX TPUOOPOB, CIOKHBIX MEXaHU3MOB, IOHIMAasi €CTECTBEHHO-HAYYHBIE OCHOBBI CO3JJaHUS NIPEIUCAHUI;
- (opmMHpoOBaTH COOCTBEHHYIO CTPATETHIO 3I0POBbECOEpETaronero (paBHOBECHOTO) MUTAHUS C YIETOM OMOJIOTHIECKOH 1e1eco00pa3HOCTH, POJIH
BEILIECTB B MUTAHUH U KU3HEACATEIBHOCTH KUBBIX OPraHU3MOB;
- OOBSICHATh MEXaHU3M BJIMSIHUS HA KUBBIE OPTaHU3MBbI 3JIEKTPOMArHUTHBIX BOJIH U PaIMOAKTUBHOTO M3JyUEHUs, a TAK)KE JCHCTBHUS aJIKOTOJI,
HUKOTHHA, HAPKOTHUUYECKUX, MyTareHHbIX, TEPATOTEHHBIX BEIIECTB Ha 3/I0POBHE OPraHU3Ma U 3apObIIIEBOE Pa3BUTHE;
- BEIOMpATh CTPATETUIO TIOBEICHUSI B OBITOBBIX M UYPE3BBIYAMHBIX CUTYAIUSIX, OCHOBBIBASICh HA TOHUMAHUU BIUSHUS HA OPTaHU3M YeJIOBEKa
(bu3NYeCKnX, XUMUYECKUX U OMOJIOTrH4YeCKUX (aKTOPOB;
- OCO3HAHHO JIEMCTBOBATH B CUTYAIlMH BbIOOpA MPOIYKTa WU YCIYTH, IPUMEHSS €CTECTBEHHO-HAayYHbl€ KOMIIETEHIUH.
Buvinycknuxk na 6a3060m yposHe nouyuum 603MOHCHOCHb HAYYUMbBCL:
- BBINOJIHATH CAMOCTOSITENIbHbIE SKCIIEPUMEHTBI, pAaCKpBIBAIOIINE TOHUMaHHE OCHOBHBIX €CTECTBEHHO-HAaYYHBIX MOHSITHI U 3aKOHOB, COOIIOIast
npaBuiia 6€30TacHOM pabOTHI; MPEACTABIIATH MOMYyUYEHHBIE PE3YAbTAThl B TAOIUYHOM, rpadiIecKON WIN TEKCTOBOU (popme; AemaTh BHIBOBI HA OCHOBE
MOJTYYCHHBIX U JTUTEPATYPHBIX TaHHBIX;
- OCYUIIECTBJIATH CAMOCTOSATEIbHBIN YUeOHBIN MPOEKT UIIH HCCe0BaHNe B 00JaCTH €CTECTBO3HAHM S, BKIIIOYAIOIINN OMpee/IeHUE TEMBbI, IOCTAHOBKY
LIEJIM U 33]1a4, BBIABI)KEHUE TUIIOTE3bl U MyTEH ee SKCIIEpUMEHTAIIbHOM MPOBEPKH, MPOBEACHNE IKCIIEPUMEHTA, aHATIU3 €r0 PEe3y/IbTaTOB C YUETOM
MOTPEIIHOCTH U3MEPEHUs, (GOPMYTHPOBaHKE BHIBOJOB U IPEACTaBICHNE TOTOBOr0 HH(GOPMAIITMOHHOTO IPOAYKTA;
- 00CYX/1aTh CYIECTBYIOIIKE JIOKAbHbIE U PErHOHAIbHBIE TPOOIEMbI (3KOJIOTHYECKUE, JHEPTE€TUUECKUE, ChIPHEBBIE U T.1.);
- 000CHOBBIBaTh B IMCKYCCUU BO3MOXKHbBIE ITYTH MX PELICHHS, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHBIX 3HAHUSIX;
- HAXOJIUTh B3aMMOCBS3H MEXIY CTPYKTYpOil U pyHKIMEH, MPUUMHOMN U CIEICTBUEM, TeOpHel U (pakTaMu MpH aHaIu3e MPOOIEMHBIX CUTYallUi U
000CHOBaHMY TPUHUMAEMBIX PELICHUIN HAa OCHOBE €CTECTBEHHO-HAYUYHbBIX 3HAHMI; TOKA3bIBaTh B3aUMOCBSI3b MEX]1y 00JIaCTSIMH €CTECTBEHHBIX HAYK.
Conep:xanue ydeOHoro npeamera «EcrtecTBeHHOHAYYHAsi TPAMOTHOCTb».
l. BBenenue (4 4)
Benenue B ectectBo3Hanue. [Ipupona-cpeqa oOutaHusi U UCTOYHHMK JKU3HU 4YelOBeKa. B3aMOOTHOIIEHHS 4YeloBeKa M MPUPOJIbI, UX TUAICKTHKA.
[Ipupoaa — KICTOYHKUK TBOPYECKOTO BIOXHOBEHUS JIEATENEH UCKYCCTBA.
EctecTBO3HaHME — eqMHCTBO HAYK O mpupoae. Matepus u hopMsbl ee cyiiecTBoBanus. J(uanekTrka ectectBo3Hanus. OCHOBHBIE 3Tallbl €r0 Pa3BUTHSL.
[TonsiTHe 0 ecTeCTBO3HAHUU, KaK CUCTEME HayYHBIX 3HAHUHN O MPUPOJIE.
Jemoncmpayuu. BuneopparmeHTs! (MO CENCKOXO3IMCTBEHHBIX YTOAUN, Kapbepbl A JOOBIYH YIIIs U PY/AbI, METAJUTyprudeckie KOMOWHATHI, Ta30-
u HedTenpoBoabl, Gunotunuu, [ IC, TOI u ADC, nmocneacTBus 3eMIETPSACEHUN U IIyHAMU, HCUE3HYBIIINE BUIbI PACTEHHUI U )KUBOTHBIX); PEIIPOTYKIIHH
KapTUH BEJMKUX XYI0KHUKOB C TMeh3axkaMu U apyruMu oObekTamu npupossl (Ilumkuna, JleButana, AiiBasoBckoro, KOoHa u ap.); My3bIKaJdbHbIC
(bparMeHThI, TOCBSIIEHHBIE sIBIeHUM mpupo bl (YalikoBckuii, Cen-Canc, berxoseH u jp.).
[TopTpeTsl y4eHBIX-eCTECTBOUCTIBITATENEH, BUICOPPAarMEHTHI IO HICTOPUU BOSHUKHOBEHUS U PA3BUTHSI (PU3UKU, XUMUU U OUOJIOTHUN
1. EctecTBo3HaHMe M MeTOIbI TO3HAHUS MUPa (16 )
B3aumoceasv mercoy HayKoil u mexnonouamu
Hcmopus uzyyenus npupoosi. Ilpocpecc 6 ecmecmeeHnblX HAYKAX U €20 6KIA0 6 pazeumue yusunusayuu. Memoovl HayuHO20 NO3HAHUA U UX
cocmasaaowue: HabarooeHue, usmeperue, SIKCHePUMeHm, MoO0eIuposanue, 2unomesd, bl600, nocmpoenue meopuu. @opMbl O3HAHUS: HAYYHOE U



HeHay4yHoe. J[Ba ypOBHS Hay4yHOTr'O MO3HAHUSA: SMIMPUYECKUN (UyBCTBEHHBIM, ONIBITHBIN) U TEOPETUYECKUN (paliMoHabHbIN). MonenupoBaHue Ha
TEOPETUYECKOM YPOBHE ITO3HAHUS U TUIIBI MOJENIEH (MAcanbHasl, aHaJIOrUsl, MaTeMaTH4ecKas). POJIb MBICIIEHHOTO 3KCIIEPUMEHTA U MaTEMATUYECKOTO
MOJIEJIMPOBAHUS B CTAHOBJIEHUH U PA3BUTUU €CTECTBEHHBIX HAyK. PYHOAMEeHMalbHble NOHAMUSL eCINeCmE03HAHUS.

A3zvik ecmecmeosnanua. buonocus. buonormdeckas cucTeMaTHKa M €€ BaKHEHIIME TaKCOHbl. buHOMHMHanbHas HOMeHKiarypa. llonsTtue Buna.
Cucrematuka kuBOTHBIX. [loHsATHE MOpoasl. Cuctemaruka pactenuid. [lonsTre copra. buonornueckas HOMEHKIIaTypa — OCHOBA MPOPECCHOHATBHON
NesTenbHOCTH. Xumus. TpuBruanbHble Ha3BaHus. PannonanbHas HoMeHKIarypa. Mexnynapoanas HomeHkinarypa MIOITAK.

XUMHUYECKUE 3JEMEHTHl W TPOMCXOXKJEHHEe WX Ha3BaHuWd. Kimaccumdukamus HEOPraHMYECKHMX BemiecTB (OKCHIbI, KUCIOTHI, OCHOBAHHs, COJH) U
MIPUHIIMITE 00pa30BaHus X Ha3BaHUU. Qusuka. ENUHUALBI U3MepeHUsT PU3NICCKUX BEIMYMH Ha Pycu. EnuHUIBI n3MepeHus PU3NIECKUX BEIIMYUH B
HEKOTOpBIX JIPYruX cTpaHax. MexayHapodHas cucTemMa eAuHMIl u3MepeHus ¢usnueckux BenuunH — CH. OcHOBHblE M NPOU3BOJHBIE €IWHULIBI
m3mepenus puzndeckux Bennuun CU.

Ecmecmeennonayunvie nonamus, 3akonst u meopuu. EctecTBeHHOHay4YHbIe MOHATUSA. KOHKpETHBIE U aOCTPaKTHBIE €CTECTBEHHOHAYYHbBIE TOHSITHSL.
3akoHbl ecrecTBO3HaHUS. EcTecTBeHHOHayuyHble TeopuH. OmucareabHble TEOPUM M OOBACHUTENbHbIE Teopuu. IIporHosupyromas posb
€CTECTBEHHOHAYUYHBIX TEOPHH.

Ecmecmeennonayunaa kapmuna mupa. KapTuHsl Mupa: peluruo3Has, ObIToBas, XyAoXKecTBeHHas. Ecmemceennonayunas kapmuna mupa (EHKM).
Oomomsi EHKM wu ee stambl: apuCTOTENEBCKUN, HBIOTOHOBCKUM, SWHINTEHHOBCKas peBostonus. [IpuHIMOBI MO3HAHUS B €CTECTBO3HAHWU:
COOTBETCTBUS, JOTIOJTHUTEIIBHOCTH, TPUIMHHOCTH, CHMMETPHH.

Mupwt, 6 Komopuix mot sncueem. lIpumepsl cucmemamusayuu U HA2IAOHO20 NPEOCMABIeHUA HAYYHO20 3HAHUS. NPOCMPAHCINEEHHO-8DEMEHHbIE
Xapakxmepucmuky (HAaHOMUP U MUKPOMUD, MAKPOMUD, Me2amup). I'paHUIIbI MUPOB M YCIIOBHOCTb 3TUX TPaHULl. Poib HayuHblx 0ocmudiceHuil 8
CO30aHUU HOBbIX MexHoN02Ull. Deonoyus mexronozutl. IIpuOOpsI ISt U3ydeHUs MUPOB, UX SBOJIIONHS OT CBETOBOTO0 MUKpockomna P.I'yka fo
CKaHMpYIOIIEero TyHHenpbHOTO MuKkpockona (CTM) n atomHo-cunoBoro mukpockona (ACM). MonekynsipHOe pacrio3HaBaHKE U €r0 POJIb B IPUPOC U
XKU3HU yenoBeka. KomnbroTepsl Oymyiiero.

Jlemoncmpayuu. Tloptperbl ydeHbix- ectectBoucnbiTarenedd (I'.'aymmes, J[.Menneneea, I'.Mennens, H. bekeroBa, M. ®apanes), pa3audHbie
MaTtepuaiabHble (puznueckue (3MeKTpoopHasi MalluHA — MOJENbh MOJIHUHU, KPUCTANIMYECKUE PEIIETKH PA3IUYHbIX TUIOB), OMOJOrHYecKue (MYJIsDKU
IIBETOB, OPTraHOB TeJja YeJloBeKa), reorpaduieckue (riodyc, KapTa, TeJUTypUi),

XUMHYECKUe (IIapoCTep:KHEBbIE K 00bEMHbIE MOAETU MOJIEKYJ pa3InyHbIX BemecTB). Caiiibl ¢ MosensiMu cTpoeHus aroma Tomcona u Pesepdopna.
OTHOCHUTENBHOCT MOHATUS MYCTOTHI. Paznuunble pusznyeckue, xumudeckue u ouonornyeckue mozaenu. [loprperst Apucrorens, K.Jlunnes, Y.
JlapBuHa; BuneodparMeHThl ¢ TAKCOHAMHU B OOTaHUKE U 300JI0TMH U MPUMEPHI CUCTEMATUKH OTIENbHBIX PACTCHUN U KUBOTHBIX. Tabnuua, ciang uim
Buneodpparment «Homenkmnarypa MIOITAK»; Tabnaumsl win ciaidapl ¢ aHUMAIMSIMHU 10 OOLIMM MPUHIMIAM O00pa30BaHUs Ha3BaHHW Ba)KHEHIIMX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUN — OKCHJIOB, KUCJIOT, OCHOBAHHUS, COJICH, - U UX KIIACCU(PUKAIUU.

IMoptperst Oma, Kymnona, Herorona, DiHIITElWHA W [p.; TaONMIBI OCHOBHBIX M Mpou3BOAHBIX enuHull CU; nuHamuyeckue BHIICO(PparMeHTH,
WUTIOCTPUPYIOIINE BaKHEUITNE TOHATUS (DU3UKK MPUMEHHUTEIBHO K TeMe ypoKa; ciai win BuaeodparMeHT «CTapopyccKkie eIWHUIIBI U3MEpPEeHUS
HEKOTOPBIX (PM3MUECKUX BEIHUMH». TaOnuilbl U BUACOPParMeHThI, WILTIOCTPUPYIONINE BaKHEHIIINE MOHATHUS, 3aKOHBI U TEOPUHU €CTECTBEHHOHAYYHBIX
JTUCIUILTMH TI0 KYpCY OCHOBHOM ITKOJIBI. BuaeohparMeHThI U CIIaii bl 110 IBOIIOLUU MUKPOCKOTIOB.

Jlabopamopusie onvimsi. 1. IlocTpoeHne paBHOCTOPOHHUX TPEYTOJHLHUKOB M3 CIHUYEK Ha IJIOCKOCTU U B MpocTpaHcTBe. 2. MmmrocTparus npuHIuna
COOTBETCTBUS. 3. MoenupoBaHre MpUHIINIA PA0OTHl CKAaHUPYIOIIET0 MUKpockona. 4. Jloka3aTenbCcTBO OEIKOBOW MPUPOIbI PEPMEHTOB.
Ipaxmuueckas paboma Nel. DMnupudecKkoe O3HAHNUE B U3yYCHUH €CTECTBO3HAHUSI.

Ilpakmuueckasn paboma Ne2. IlocTpoeHue MPOCTPAHCTBEHHBIX MOJENell HEOPraHMYeCKUX M OPraHWYECKUX COEJMHEHUH B COMNOCTABJIEHHUH C HX
CBOMCTBaMH.

IIpakmuyeckas paboma Ne3. HaGnronenue 3a ropsieil ceeyot



Ipakmuyeckasn paboma Ne4. HaGnroieHne 3a ”3BMEHEHUEM TEMIIEPATYphI JIbJ]a U €T0 COCTOSTHUEM IIPHU HarpeBaHUU

1. Dxonozuueckue npoonemot cospemennocmu (9 4yacon)

buocdepa u ee rpanunpl. Konnenmus sBomrormu 6rnochepsr B. M.Bepnaackoro. Hoocdepa. Texnocdepa. OCHOBHBIE MTOJXO/IbI B YUSHUH O

ounocepe: sHEPreTUIECKHi, OMOTeOXMMUYECKHA, HH(OPMAIMOHHBIHN, POCTPAHCTBEHHO -BPEMEHHOM, HOOChEpHBIN. huocghepa: smanwvi
Gopmuposanus u cyenapuu pazeumus. AKmyanibHle dKoI02UYecKue npoodIemsl: 2100a1bHbLe, PECUOHANbHYLE, TOKALbHbLE, UX NPUYUHBL U CIeOCMBUS.
Dkonoeuueckue npobiemvl dSHepeemuyeckol ompaciu. Anemepramuenas snepeemuxa. Payuonanvrnoe ucnonvzoganue snepauu u suepeocoepexicenue.
Dunepeemuueckas 6ezonacnocms. TpancHayuonanvbhvie npoekmsl 6 001acmu dHepeemuxu. Memoowl uzyueHuss cocmosHus oKpysjicarujels cpeobi.
H3zmenenus okpysrcarowetl cpeobvl, KAk Cumy 0 pa3eumusi HayyHulX UCCe008aHUL U mexHoio2ull. Ecmecmeenno-Hayutble n00Xo0bl K peueHuo
9KONI02UYeCKUX npobuem, npupoodocbepezaioujue mexronouu. Medxxcoynapoonvle u poccutickue npoepammyvl peueHus IK0JI02U4ecKUx npobiem u ux
aghghexmuenocme.

IIpoonemovt omx00086 u 3a2pA3HEHUA OKPYHCAIOU|El CPedbl

IIpobrema ygenuuenus konuvecmsa omxo0o8. boimosvie, KOMMYHANbHBIE, NPOMbLULIEHHbIE OMX00bl. CoO8peMeHHble MeXHOI02UU cOopa, XpaHeHus,
nepepabomku u ymuauzayuu omxo0os. 1100xo0vl k cokpawjenuro omxo008, 6e30mxoonvle mexrnonro2uu. Mcmounuxu 3azpsazneHus OKpyscarowyetl
cpeowl. IlepcnekmugHvle mexHoI02uu IUKEUOAYUY NOCTEOCEULL 3a2PA3HEHUs OKpYHcaloujeli cpeovl. Pexyibmusayus no48sl U 60OHLIX PECyPCO8.
Cucmemvl 800oouucmru. Medsxrcoynapoonvie npocpammsl N0 00PAWEHUIO C OMX00AMU U COKPAUWCHUIO 8030€ICMBUS HA OKPYHCAIOWYIO CPedy, UX
aghghexmuenocme.

B3zaumoceasv cocmoanun okpyscarouieil cpeost u 300p06ba ueoseKa

Heepaoayus oxpyarcaroweti cpeowl. [Ipoepammvl MOHUMOPUHEA Kauecmea OKpyicarowell cpeosl. 3azpsazHenue 8030YUHOU, 60OHOU cpedbl, NO48bl,
npuuunsl u creocmeus. lllymosoe 3aepsaznenue. dnekmpomacnumuoe gozoeticmeue. IJ[K. Yemoiuueocmo opeanusma u cpeovi K cmpeccosbim
8030eticmauam. 3abonesanus, C53aHHble CO CHUNCEHUEeM Kauecmeaa oKpyycaioujeli cpedvl. Mnousuoyanvuvie 0coOEHHOCMU Op2aHu3Ma npu
8030eticmauu pakmopos oxpyxcaroujeti cpeovl. Cospemennvlie MexHOL02UU COKPAUIeHUsL He2AMUBHO20 8030elCMBUs hakmopoe OKpyicaloujeli cpeobl.
Hayunvie ocnogvl npoexmuposarnus 300po6oii cpedbt 0OUMAaHUSL.

Lemoncmpayuu. Buaeodparmentsl u poTtorpaduu mo teme: npouecchl THUEHUs, OpokKEHHE, MPOLIECChl AUCCUMUIISIINN; TPEICTABUTENIN MPOKAPUOT U
9yKapuoT; OCOOCHHOCTH CTPOCHHUS BUPYCOB, MPEACTABUTENN LAPCTBa IPHUOOB, IKOJIOTUYECKUE CHCTEMBI, IIPUMEpPhI MUIIEBbIX Lienell. PacTBopeHue B
BOJIE XJIOPOBOAOPOa (AMCCOIUAIIUS COISTHONM KUCIIOTHI), pACTBOPEHHE KPUCTAIJIOB IepMaHraHaTa Kajlus WIA MEJIHOTO Kylmopoca B BOJIe, UCIIapeHHe
BOJbI, nudPy3us maxyuux BemiecTB (0JIEKOJIOHA) C TOpsIled JIaMIIOUYKH HaKaJMBaHUs, MCIApEeHUE KaIld cnupTa ¢ (GUIBTPOBAIBHONW Oymaru wiu
canderku. Penmpoaykiuy KapTUH BETUKUX XYJO0KHHKOB Ha TeMy OOXKECTBEHHOTO IMPOMCXOXKICHHS >KU3HU; PA3IMUHBIX MPUPOJIHBIX IKOCHCTEM.
Tabnuipl ¥ maakaTel: «XUMUYECKUH COCTaB KIIETKW», «IBOJIOIMOHHOE IPEBO PACTEHUI», «IBONIOIMOHHOE JPEBO >KMBOTHBIX», «BOJIIOLUOHHOE
npeBo npumatoB U uyenoBeka». [loprperst A.M. Onapuna u JIx. b. Xonneiina, T.llIBanna, J[.1. MBanoBckoro u O. Jlxennepa, A.Tencnu, B.
CykaueBa, J. I'ekkens, B.W.Bepnanckoro, Y.JlapBuna. [lmakaTel U MYISDKM OpPraHOB M CHUCTEM OPraHOB PACTEHMId, 4YeJIOBEKa U >KUBOTHBIX.
JleMoHcTpanus mpoiecca (OTOCHHTE3A.

Jlabopamopnvie onvimui. 1. CBolicTBa 6enkoB. CBoiicTBa rioko3bl. CBoiicTBa caxapo3sl. CBoiicTBa Kpaxmaia.

IIpakmuueckasn paboma Ne 5. Pacno3HaBaHue OpraHn4eCKUX COeTMHEHUN

IIpakmuueckasn paboma Ne 6. VI3yuenue ObITOBBIX OTXOJI0B. Pazpabomka npoexma pazoeibHo2o coopa Mycopa.

Inexmponumuueckasn ouccoyuayusn. OCHOBHbLE NONOICEHUS MeopUU dleKmpoaumuyeckol ouccoyuayuu (TIM). Dnexmponumol u Hes1eKMpOIUMbL.
Knaccugpuxkayus uonoe no paznuunvim ocnoganusm. Mexanuzmvl ouccoyuayuu S1eKmpoaumos ¢ pasHolM munom xumuyeckou ceazu. Cmenens
anexkmpoaumuyeckou ouccoyuayuu. Conu, Kuciomel u ocHoganus 6 ceeme TI/].

Pacmeopumocme. pH, kax nokazamens cpedvl pacmeopa. Pacmeopumocms u ee KO1uuecmeenHas Xapakxmepucmuka — Kodgguyuenm
pacmeopumocmu. Maccosas 0015 pacmeopenHo2o gewecmsd 8 pacmeope.



Booa kax amgponum. [onsamue pH pacmeopa. 3uauenue pH 6 npupooe. 3nauenus pH ¢uzuonozuueckux scuokocmeli 4eiosexka 8 Hopme.

IV. AdnoTndeckne (paKTOPHI M MPHUCIOCOOJIEHHOCTH K HUM KHBBIX OPranu3mMos (3 yaca)

Ocobennocmu knumama Poccuu. 3ona apkmuueckux nycmoiib, myHOp U

J1eCOmMyHOp. Knumar Poccun. Ilpupoano-kinumarnueckue 30Hbl Poccun: apKTHYECKUX YCThIHB, TYHAP, JIECOTYHAP, Talrd, CMEIIAHHBIX U
LIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIHAS, CTENEH, OJIYITYCTbIHb, TYCThIHb.

PaznooOpazue u mpucnocoOIEeHHOCTD )KUBBIX OPTaHU3MOB K TOW HITM HHOM MPUPOJIHO- KIMMAaTHIECKOH 30HE.

Inexmpomaznumnan npupoda céema. Cer. Pazputue npencTaBieHUl 0 MpUpPoe CBeTa. DIEKTPOMarHUTHOE u3iaydeHue. [lnuHa BoaHbl. Yacrora
konebanuid. I[llkama »SIIEKTPOMArHUTHBIX BOJH. ,-JIydW, pEHTreHOBCKOE W3JIydeHHe, YIbTpaduoiieToBOe U3IyuYeHHE, BHIMMOE H3JIy4YeHHE,
nH(ppaKpacHoe U3IYyYEHHUE U UX POJIb B IPUPOJIE U KU3HH YEIIOBEKA.

Onmuueckue ceoiicmea ceema. JIpovicTBeHHas npupoja cBera. @OTOH. 3aKOHBI OTPaKEHUS U IMperoMieHus cBeTa. OTHOCHUTENbHBIN MOKa3aTelb
npenomsieHns. DakTopbl, BIUSIOUIME Ha IOKa3aTeiab MPEIOMIIEHMS: MPHUpOJa BEIIEeCTBA, TEMIIEpaTypa, [UIMHA BOJIHBI MAaJaloIIero H3Iy4EeHHUS.
Pedpakromerp. Hucnepcus, nuppaxuus u uHTEpHEpEeHIINs CBETA.

Ceéem u npucnocodienHocmy K HeMy JMHCUBbIX Op2anHu3Mo6. BiusHue cBeTa Ha OpPraHU3alMI0 JKU3HEHHOTO ILMKJIA OPraHW3MOB. BHOPUTMBI.
®ortocunres. Kiaccudukanusa pacTeHuil Ha CBETOJIIOOMBBIE, TEHENIOOMBBIE U TEHEBBIHOCIUBBIE. DOTOTPONU3M. 3HAUCHHE CBETA Ul OPUEHTAIMH
YKUBBIX CYIIIECTB B IPOCTPAHCTBE. bHOIIOMUHECLIEHIINS U €€ POJIb B )KU3HU KUBOTHBIX.

Buympennaa 3nepeus makpockonuueckoii cucmempl. TepMOJAMHAMHUKa M €€ TPOTHOCTMYECKOE 3HayeHWe. BHYyTpeHHss  SHeprus
TepMOAUHAMUYEeCKOM cucteMbl. [lepBoe Hawao TepmoanHamuku. Termnonepenada. TermmonpoBomHocT.  KoHBeknms: ecrecTBeHHas U
IPUHYIUTENIbHAs. TeIoBoe U3ITyueHHE.

Tennosoe pasnosecue. Temnepamypa. Btopoe Hauyano TtepmoanHaMuku. KomndectBo temnotel. Temnoemkoctb. TemioBoe paBHOBECHE.
TepmoauHaMuyeckue CUCTEMBI TPEX TUIIOB: M30JIMPOBAaHHBIE, 3aKPBIThIE U OTKpPBITHIE. TeMnepaTypa, Kak napaMmeTp COCTOSIHUS TEPMOJMHAMUYECK Oi
CHCTEMBI.

Temnepamypa u npucnoco0IeHHOCHb K Hell HCUGHIX OP2AHUIMOE.

Tepmoperymsiuus B uBoi npupose. Temmonpoaykuus U Temioorgada. MexaHu3mbl TEPMOPETYIISILIMM KUBOTHBIX U pacTeHuil. Temnepartypa tena
yernoBeka U ee (usnonoruyeckas poib. Kiaccupukanus >KHBOTHBIX IO TEMIIEPATYpPHOMY PEXHMY Ha TOMOHOTEPMHBbIE MOMKHIOTEPMHBIE MU
rereporepmHble. Knaccudukanus OpraHusmMoB MO TEMIIEPaTypHOMY HHTEpBally OOUTAHHUA: IBPUTEPMHBIE U CTCHOTEPMHBbIE. AKKIMMATHU3aLUs.
TeMnepaTypHbIN pexUM.

Cmpoenue monexkynvt u ¢usuueckue ceoiicmea 600vl. CTpoeHue MoJieKyabl Bojbl. Bonma kak pactBoputens. Pusznyeckue CBONHCTBA BOJBI:
aHOMaJIbHas TeMIlepaTypHasl 3aBUCUMOCTb IIJIOTHOCTH BOJIbl; BBICOKOE IMMOBEPXHOCTHOE HATSKEHHE BOJIbl; AaHOMAJIBHO BBICOKUE 3HAYEHUs TeMIIepaTyp
KUIIEHUs U TUIaBJIEHUS BOJIbl; BBICOKOE 3HAUEHUE TEINIOEMKOCTH BOJIbI.

3HayeHue pU3NUECKUX CBOMCTB BOJBI I IPUPOIbI.
Xumuueckue ceoiicmea 600bl. XUMHUECKUE CBOMCTBA BOJbl. B3auMonelicTBre Boabl ¢ MeTaiiaMu. Bzaumonelicteue Boabl ¢ okcuaamu. I'naparanus.
B3aumogaeiictBue Boabl ¢ consimu. ['maponus. Paznoxxenue Bojpl. [Tonstre 06 anexkrponuse u ¢porosmse.

Booa - abuomuueckuii paxmop 6 yncuznu pacmenuit. Ponbp Boasl B 6Mocdepe: KoJBIOENb KHU3HM, Cpela OOMTaHUs, YYACTHUK OMOXMMMYECKHX
IIPOIIECCOB, YYACTHUK CO3JIaHHMsI OMOIeOleHO30B, PETYyIATOp KiIMMara Ha IuiaHere. [MIposiM3 OpraHMYecKUX BEIIECTB B HKHMBBIX OpraHU3Max.
Knaccugukanust pacTeHuil MO OTHOIIEHHIO K KOJIMYECTBY BOJBI B OKpYKalOUleW cpee: TUAATO(GUTHL, TUAPOPUTHI, TUIPOPHUTHI, Me30(UTHI,
KCepo(pUTHI.

Conenocms, kak abuomuueckuil pakmop. Comu. Knaccuduxanus coneir. Hanbosiee pacrpocTpaHeHHbIe KHCIIbIE COJIM, UX pUMeHeHue. XKecTKoCTb
Boabl. Conm Kak MHHepajooOpaszyrome BemiectBa. Conn — abuotndeckuid aktop. IIprucrnocoOneHHOCTh paCTeHUH M JKUBOTHBIX K Pa3TUYHOMY
COJIEBOMY pexXUMy. BiusiHue conu Ha opraHu3M 4eI0BeEKa.



Ilouea, kak abuomuueckuit gpaxmop. llonstue o nouse U kinaccupukamus mous. [Iponecc mouBoobpazoBanus. Dnapudeckue (HakTopbl Cpeabl U
MPUCIIOCOOIEHHOCTh K HUM JKMBBIX OPraHM3MOB. 3HAYCHHE TOYBBI B MPHUPOJAC W KU3HU 4YEIOBEKa: cpela OOWUTAaHUS KUBBIX OPraHU3MOB;
HSKOHOMHYECKOE 3HaYCHHE, 00IagaeT II0J0POANEM, OKa3bIBACT CYLIECTBEHHOE BIMSHUE HAa COCTAaB M CBOWCTBA BCEeW ruupocdepsl 3emiu, sBISIETCS
TJIABHBIM PETYIATOPOM COCTaBa aTMOC(ephl 3eMIH, BXHEHIINN KOMIIOHEHT OuoreoneHo3a. L[BeT u iuarnocTuka mnoys.
Buomuueckue ghakmopul okpyscarowieii cpeowvt. buotnueckue pakropsl. buoTnyeckre B3aMMOOTHOMICHUST MEXK/Y OPTaHU3MaMH: KOHKYPEHIIHSA,
XAITHAYECTBO, CUMOHO03 (MyTyallu3M, KOMMEHCAIIU3M), TAPa3UTU3M (IKTO- M SHIOTAPa3UThl). [IpumMepsl OMOTHUECKIX B3aMMOOTHOIICHUH B IPUPO/IE.
Hemoncmpayuu. BuneopparMeHnTs 1 GoTorpaduu mo TeMe: XapaKTepHble OMOTeoLeHO3bl PUPOAHO-KIMMAaTHYeCKuX 30H Poccnu; pazBurue
MIPEJCTaBICHU O TPUpOJIe CBETa; OWOIIOMUHECICHLMS; TeIIonepeaaya M TEIJIONPOBOJHOCTh, OMOTUYECKUE B3aUMOOTHOILIECHUS MEXIY
OpraHU3Mamu;
Kapter: npupoaHo-kimMarndeckux 30H Poccun, nouseHHas kapra Poccun.
[Moptpersr: @. I'pumanbau, X. T'oirenca, O. ®penens, M. Ilmanka, J[x.Makcemta, B.B. lokyudaeBa. [llkana snexTpomMarHUTHBIX BOJH JIXK.
MakcBemia. OTpakeHre U IpejloMieHHe cBeTa. Jlucrepcun cBeTta U OOpaTHBIM SKCHEPUMEHT MO «CMEIIEHHUIO» LIBETOB. SIBIeHHE AU(pPaKIHU.
’Kubie nim repOapHbIC SK3EMILUTSPHI MPEICTABUTENIEH CBETOTIOOMBBIX U TEHEBBIHOCIUBBIX pacTeHuid. PaboTa mpoTHB CHJI BHEIIIHETO aBJICHUS 33 CUET
paciupeHus ra3a. IJIeKTpu3anus BoIbl. AHOMaIbHAg TEMIEPATypHas 3aBUCUMOCTh TUIOTHOCTH BOJIbl. HUCXO AN TOTOK XOJOAHOM U BOCXOIAIIHIA
MOTOK TEIJION BOJABI. BBICOKOE MOBEPXHOCTHOE HATSHKEHHE BOJBL. PacTBOPHMMOCTH BEIIECTB B HEMOJISIPHBIX M TOJIIPHBIX pacTBoputelsx. [IpoBepka
AJIEKTPOIPOBOJIHOCTH PACTBOPOB AJIEKTPOJUTOB M HEINEKTpoiuToB. Omnpenenenne pH pacTBopa paznuuHbIX KUIKOCTEeH. B3anmopeiicTBue Bojbl ¢
MeTauiamu. BzanmoneiictBrue Bobl ¢ okcuaamMu. [ uaponu3 comneit, 00pa3oBaHHBIX CHJIBHBIM OCHOBAaHHUEM U CJIa00# KHCIOTOW U Ha00opoT. PacTenus
Pa3IMYHBIX TPYIII 110 OTHOIIEHHUIO K KOJMYECTBY BOJBI B OKpY»Karolleil cpeae (KuBble UK repOapHbIe SK3EMIUISPHI).
[Tepexon cpemueii conmu B KUCTYI0 U Ha000poT. [IpuroToBiieHne »KeCcTKOW BOABI U MCCIIENOBaHUE €e¢ CBOMCTB. Ilomyuenne ruapokcokapOoHaTa MEaH
(MamaxuTa) U UCCIea0BaTh €r0 CBOMCTB.
Jlabopamopmusie onvimei. 1.Habnrogenne wHTEephEpEHIIMOHHOW KapTHHBI Ha MbUIbHOW TieHke. 2.HaOmiomenue mudpakimoHHON KapTHHBI. 3.
Habmonenue pacrpocTpaHeHusi BOJHBIX PAaCTBOPOB MO PACTEHHUIO.

Ilpakmuuecxas paboma Ne7. 3ydeHue KeCTKON BOABI U yCTPAaHEHHUE €€ KECTKOCTH

Ipakmuuecxas paboma Ne 8. ViccnenoBanue cpelibl pacTBOpa COJIeH M COKa pacTCHUH.

VIII. IoaroToBKa M 3aIMTA MCCJIEA0BATEILCKHX MPOEKTOB (2 yaca)
BrinosiHeHue 3KkcepuMeHTalIbHOM 4acTH UCCIIEI0BATEIbCKOM paboThl, odopMieHne paboThl. YueHndeckas KOH(PEpeHUs Mo pe3ylbTaTaM
BBITIOJIHEHHBIX MMPOEKTHBIX U UCCIEA0BATEIbCKUX PAOOT AEBITHKIACCHUKOB (MHAUBUIya IbHBIX WU TPYIIIOBBIX).



TemaTnyeckoe mIaHUPOBaHUE 1O Kypcy «EcTeCTBeHHOHay4YHast TpaMOTHOCTBY 3a 9 Kiacc.

Ne m/mt Tema ypoxka Kommaectso
4acoB
1. BBenenue B ecTecTBO3HAHUE. 1
2. EctecTBO3HaHME-eIMHCTBO HAYK O TIPUPOJIE. 1
3. Kondepenmus no teme «EcrecTBO3HaHNE-IMHCTBO HAYK O TIPUPOIEC» 1
4. Kondepenmus no teme «EcrecTBO3HaHKE-IMHCTBO HAYK O TIPUPOAE» MPOJAODKEHHE. 1
5. Hctopust nuzyuenus npuposl. [Iporpecc B eCTeCTBEHHBIX HAyKax M €ro BKJIAJ B Pa3BUTHE [TUBUIIN3AIUH. 1
6. DOMIUPUYECKUH YPOBEHb HAyYHOTO MO3HAHUS 1
1. [IpakTnueckas padbora « IMNUPUYECKOE O3HAHKUE B U3yUYEHUHN €CTECTBO3HAHUS» 1
8. [Tpaktuyeckas padora «IlocTpoeHue MpoCcTpaHCTBEHHBIX MOJIENIEH HEOPTraHUIECKUX U OPraHMYECKIX 1
COCJIMHEHUH B COTTOCTABJICHUEM C UX CBOWCTBAMID)
9. Teopernuecknii ypoBeHb HAYYHOTO MO3HAHUS 1
10. Cemunap 1o Teme «TeopeTnuecknii ypoBeHb HAy4YHOTO ITO3HAHUS 1
11. SI3bIK ecTeCTBO3HAHUS. XUMMUSL. 1
12. EcrecTBeHHOHAYYHBIC TOHSTHS, 3aKOHBI U TEOPHH. 1
13. EcrecTBeHHO HayyHasi KApTHHA MHPa 1
14. Mupsl, B KOTOPBIX MBI )KHUBEM. 1
15. [IpakTuueckas padota «HabmrogeHue 3a ropsiei CBe40» 1
16. [IpakTnueckas pabota «HabmroaeHne 3a U3BMEHEHUEM COCTOSIHUS JIbJIa) 1
17. O6006menue 3HaHmi Mo TeMe «EcTecTBO3HAHNE U METOIbI TTIO3HAHUSI MUPa» 1
18. Kondepennus no reme «EcTecTBO3HaHNE U METOIbI TIO3HAHUS MUPAY 1
19. XUMUYECKHUI COCTaB KIETKH 1
20. [IpakTnueckas pabora «Pacno3naBanrne OpraHM4eCKUX BEIIECTBY 1
21. CemuHap Ha TeMy « IKOJIOTHYECKUE TIPOOIEMBI COBPEMEHHOCTH 1
22. [IpoGieMbl 0TXOA0B U 3arPSA3HEHUS OKPY>KaIOIIEH Cpebl. 1
23. [IpakTnueckas pabora «3ydyeHne ObITOBBIX OTX0J0B. PazpaboTka mpoekTa pa3ieabHoro coopa Mycopay 1
24, DAEKTPOIUTHUECKAs AUCCOUAIIHS 1
25. DIEKTPOMTHYECKAs AUCCOMAIIHS (TTPOIOJDKEHUE) 1
26. PactBopumocTs. pH kak mokazatenb cpelibl pacTBOpa 1
217. XUMHYECKUE CBOMCTBA BOJBI. 1
28. IIpaktuyeckas paborta «M3yueHue kECTKON BOJBI U YCTpPAaHEHHE €€ KECTKOCTH 1
29. IIpakTnyeckas pabota «MccnegoBanue cpepl pacTBOpa cojied U COKa PacTCHUI 1
30. Kondepennus no teme «Boza- abuotnueckuii pakTop B )KU3HU KUBBIX OPraHU3MOBY 1
31. Coun xak abuoTndeckuit hpaxtop 1
32. CocTaB T0YBHIL. 1
33. 3anmTa ucciue10BaTeNIbCKUX MPOEKTOB 1
34. 3alura ucciaea0BaTeIbCKUX IPOEKTOB 1




Hcnonwzyemsriit YMK
1.UucTutyT crparerun pa3sBuTus oOpasoBanus. bank3aganuii. EcrecTBeHHOHAYYHAs IPaMOTHOCTh
http://skiv.instrao.ru/bank- zadaniy/estestvennonauchnaya-gramotnost/
2.Poccwuiickas 31eKTpOHHAs MIKOJIa
https://fg.resh.edu.ru/functionalliteracy/
events
3.EcrectBo3nanwme. 9 kinacc. Meronndeckoe nocodue (aBtopsl O. C. I'abpuensn, C.A,Crnagkos) . — M.: [Ipoda, 2014.

4.deepabHbI HHCTUTYT TEJarorHuecKux n3MepeHuid. OTKphIThINA OaHK 3alaHUi JIJIs OLIEHKHU ecTecTBeHHOHay4Ho rpamoTHOCTH (VII-1X Knaccer)
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy- gramotnosti
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