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I[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma mno ecrectBozHanuto g 10-11-ro kmacca cocraBieHa Ha OCHOBE
TpeOoBaHuU K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl CPETHEr0 00IIEro
obOpasoBanus, npeacrasieHHbIX Bo I'OC COO, nporpamMmbl (OpPMHUPOBAHKS YHUBEPCATbHBIX
Y4eOHBIX JCHCTBUU M C HCIIOJIb30BaHHEM aBTOpcKou mporpammbl st 10 — 11 kmacco O.C.
I'abpuensna «EctectBo3nanue» (I'abpuemnsa O.C. Pabouune nporpammsel. EcrectBo3nanue. 10-11
KJ1acchl: yueoHo-Meroaudeckoe nmocooue / O.C. I'abpuensn, C.A. CnaakoB. — 2-¢€ u3Jl., CTepPEOTHIL.
— M.: JIpoda, 2017. — 110, [2] c.)

Hensasmu wu3yyeHUs HMHTErPUPOBAaHHOTO Kypca «EcTecTBo3HaHWe» B CTaplie MIKoJe
SIBJISIFOTCSL:

* CO3/IaHUE OCHOB IIEJIOCTHON HAYYHOW KapTHHBI MUPA;

* ¢opMUpOBaHHE MMOHUMAHUS B3aMMOCBSI3U U B3aUMO3aBUCHUMOCTU €CTECTBEHHBIX HAYK;
BIIUSIHUSL €CTECTBEHHBIX HAYK Ha OKPYXAIOUIYI0 Cpeay, SKOHOMHUYECKYIO, TEXHOJIOTHYECKYIO,
COILIMAIIBHYIO U 3TUYECKYIO Cephl ACITETHHOCTH YEJI0BEKa;

* CO3/IaHME YCIOBHI1 JIJIs1 pa3BUTHsI HABBIKOB y4E€OHOM, MPOEKTHO — UCCIEA0BATEIbCKOM,
TBOPUYECKOH J1eATEIbHOCTH, MOTUBALIMU O0yYAIOIINXCA K CaMOPa3BUTHIO;

dbopMupoOBaHUE YMEHUI aHAIM3UPOBATH, OLIEHUBATH, IPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HAYYHYIO HH(OPMALIHUIO;

* MOJY4YEHHE HaBbIKOB 0€3011acHOI pabOThl BOBpEMS IIPOEKTHO — UCCIEA0BATEILCKOMN U
9KCIIEPUMEHTAILHON JEATENbHOCTH, IIPU UCII0JIb30BaHUU J1a0OPAaTOPHOT0 000PYJOBAHMUS.

3agauamu npeaMeTHOTo Kypca «EcTecTBO3HaAHHME» SIBIISIFOTCS:

- OCBOCHHE 3HAHUI O COBPEMEHHOW €CTeCTBEHHOHAYYHOW KapTHHE MHpa M MeETolax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee BaXHBIMH HACSIMH U  JTOCTH)KCHUSMHU
€CTECTBO3HAHMUS, OKA3aBILINMU ONPE/EIIAIOIIee BIUSHUE Ha HAILIK MIPEICTABICHUSI O IPUPOJE, HA
pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

- OBJIaJICHHE yYMEHUSMH TPUMEHATH MOJIYYCHHbIE 3HAHUS I OOBSICHEHHUS OKPYKAIOIIUX
SIBJICHUH, MCIIOJB30BAHMUS M KPUTHUYECKOM OIEHKH €CTECTBEHHOHAYYHOW HWH(POpMAIIMH, IS
OCO3HAHHOTO OIpE/ETICHHs] COOCTBEHHON MO3UIMH 110 OTHOIIEHUIO K 00CYK/1aeMbIM B 00IIECTBE
npobiaemMaM HayKu;

- IPUMEHEHHNE €CTECTBEHHOHAYUHBIX 3HAaHUN B TIOBCETHEBHOM KU3HU I 00eCTIeUeHUS
0€30IaCHOCTH KHU3HEEATETbHOCTH, OXPAHBI 3/I0POBbS, 3aIIUTHI OKPYKAIOLIEH CPeIbl.

BBenenue kypca ecTeCTBO3HaHMSI B CTapIliel IIKOJIE BBI3BAHO CIIENYIOIIMMH MPUYMHAMMU:

1. Ha BBIX0/ie U3 IIKOJIBI B CO3HAHUU Y OOJBIIMHCTBA BBHITYCKHUKOB (DOPMUPYIOTCSI YaCTHBIE
Hay4YHBbIE KapTUHBI MHUpa: XUMHUYeCKas, ¢puznyeckas, OMOIOrHueckas, HO OTCYTCTBYET eauHas
€CTECTBEHHO-Hay4YHasl KapTHHA, KOTOPYI0 M Npu3BaHa (HOpMUPOBATh Takas JUCIUIUIMHA, KaK
€CTECTBO3HAHUE.

2. Hapymaercsi npeeMCTBEHHOCTh MEXIy CPEOHEW M BbICIIEH HIKOJIIONH. B rymaHuTapHBIX
By3ax o00s3aTelabHBIM SIBISieTCS H3yueHue Kypca «EcTecTBEeHHO-HaydHas KapTUHA MHUDPay,
CUHOHUMOM KOTOPOTO SIBIISIIOTCS «KOHIIENIIMU COBPEMEHHOTO €CTECTBO3HAHUS.

3. Bsemenme Kkypca ecCTeCTBO3HAHHsI TO3BOJSIET peallM30BaTh TAaKOW MEXaHHM3M
ryMaHUTapHU3aliHi €CTeCTBEHHO-HAYYHOTO 00pa30BaHusl, KaK HHTETPAlUs, YTO, B CBOIO O4Yepe/b,
MO3BOJISIET TYMaHH3UPOBaTh 3TO OOpa3OBaHWE [JIS CTapIIEKIACCHUKOB, BBIOPABIINX MJIst
o0yuyenus B 10—1 1knaccax ryMaHUTapHBIA TPOPHUIIB.

B ocHOBY Kypca moyiockeHa uiesi aHTPOIOLEHTPU3Ma, T.€. MOCTPOEHHE Kypca B JIOTUKE U
CTPYKTYpE BOCIIPHUATHS YICHUKOM €CTECTBEHHOTO MHUpa B CHHTE3€ (PU3NUECKHX, XUMUUIECKUX U
OHMOJIOTMYECKHUX MPEICTaBICHUN.

Bonpmoe Buumanune (0onee 25% y4ueOHOTO BpEMEHHN) yaeNsSeTcsl SKCIEPUMEHTY, J1a00paTOpPHBIM
u npaktuueckuM paboram. @I'OC B kauecTBe OCSI3aTEIBHOTO 3JIEMEHTa NMPU O0YyYEHHH B CTAPIINX
KJlaccax MpeayCMaTPUBAET BBIOJHEHUE KAKIBIM YUYECHHKOM HWHIUBHIYalbHOTO mpoekTa. bes
UCCIIEIOBATEIbCKAX YMECHUH M HABBIKOB CO3/IaTh MPOSKT OyIeT CIOXKHO. UTOOBI COBEpIICHCTBOBATH
9TH YMEHUS U HaBBIKH, B KQXKJIOM yueOHUKe rpeaycMoTpena riasa «[Ipakrudeckue paboThi». PaboThl,
MPEJIOKEHHBIE B HEW, MOTYT MOCITYKUTh OCHOBOM TS



BBINOJIHEHUS UHMBHIyaIbHOTO TPOEKTA.

Mecro npenMera B y4eOHOM IIJIaHE.

[Tpenmer «EcTtecTBO3HAHME» BXOIUT B MPEIMETHYIO 0071acTh «ECTeCTBEHHBIE HAYKI.
Pabouas nporpamma paccuntana Ha 102 y4eOHBIX yaca (U3 pacueTa - 3 yaca B HEJIEIIO
B T.4. KOHTPOJIbHBIX palboT: 4 , mpakTu4eckux padot: 19 yacos .

Jnst peasinzanuu 1aHHOK paboueii mporpaMMbl UCTIONb3YETCS:

1. EctectBo3nanue. 10 kinacc. Yueonuk. basossriii ypoens (aBtop O. C. I'abpuensn, U.T.
Octpoymos, H.C. Ilypeimesa, C.A. Cnagkos, B.. CuBormazon). — M.: Jlpoda, 2019.

2. EcrectBo3nanme. 10 xnacc. Metonudeckoe mocodue (aBropsl O. C. ['abpuensH, C.A,
Crnanxos).-M. lpoda,2017.

3. EctecrBo3nanme. 11 kmacc. Yuebnuk. bazossiii yposens (aBrop O. C. I'abpuensn, NI
Octpoymos, H.C. IlypsieBa, C.A. Cnankos, B.1. CuBormnazos). — M.: JIpocda, 2019.

OO0masi xapakTepuCTHKA y4e0HOr0 nmpeaMera

HoBeie (enepanbHble TOCyIapCTBEHHbIE OOpa3oBaTENbHBIE CTAaHAAPTHI HE TOJBKO
npeanoaraoT peanusauuio Konyenyuu 0yxo6HoO-HPAECMEEHHO20 PA36umus U 60CHUMAHUA
epadxcoanuna Poccuu, HO U TIOCTPOEHBI B IMOJHOM COOTBETCTBMHU C 3TOM KOHUeNUue. B Hel B
KauecTBE BaKHEHIIMX TpeOOBaHUN BBIABUTAETCA (POPMUPOBAHUE Y CTaPIICKIACCHUKOB
TOTOBHOCTU M CIIOCOOHOCTH BBIpaKaTh M OTCTaWBATh CBOKO MO3UIIMIO, KPUTHUYECKU OLIEHWBATH
COOCTBEHHBIC HAMEPCHUs, MBICIM H JCHCTBHS; CIIOCOOHOCTH COBEpIIATh CAMOCTOSTEIHHBIC
MOCTYIKH Ha OCHOBE MOPAJIbHOTO BBIOOpA. DTH MOCTYNKU U JACHCTBUS YEIOBEK COBEPIIACT Ha
OCHOBE €CTECTBEHHOHAYYHON KOMIIETEHTHOCTH U TYMaHUCTHYECKUX HUJI€aJIOB B UX €AUHCTBE, TaK
KaKk MpUpoAa, OOIIECTBO M YEJIOBEK IMPEACTABISIOT COOOW IIENIOCTHYIO B3aWMOCBSI3aHHYIO
cucreMy. B pocTmkeHnn >THX TpeOOBaHMA OOJBIIYIO POJIb HTPACT eCHecmE03HaAHUEe, KOTOPOe
npu3BaHo (opMHpOBaTH y ydYamMXcs HE (parMEeHTapHOEe, a IEJOCTHOE BOCIPHUSATHE
OKpY>Karollero Mupa.

Benenne xypca ecTeCTBO3HAHUS B CTAPIIIEH MIKOJIE TUKTYETCS CIEAYIOIIMMU 00bEKTUBHBIMU
MIPUYNHAMH.

1. B obnacTu B 00/1aCTH €CTECTBEHHOHAYYHOTO 0OPa30BaHMS MPEIATaeTCs albTepHATHBA Ha
BbIOOp: WJIM M3y4YeHHE XUMUH, (U3MKKU U Ouojoruu Ha 0a30BOM YpoBHE M3 pacueTta | yac B
HEJIEI0, WM MHTETPUPOBAHHBIA KypC €CTeCTBO3HaHMsA U3 pacuera 3 uaca B Hejemo. Kak
U3BECTHO, OJJHOYACOBBIE KYPCHI IABHO JJOKA3aJIU CBOIO HECOCTOSATENILHOCTh U HEAP(PEKTUBHOCTD.
2. Ha BbIXOlE W3 IUKOJABl B CO3HAHMM Y TOJABISIONIETO OOJBIIMHCTBA BBITYCKHHKOB
(bopMHpYIOTCS YaCTHBIE Hay4HbIe KapTHHBI MUpA: XUMUYecKas, pu3ndeckasi, OuoJoruyeckas, -
HO OTCYTCTBYET €/IMHas €CTECTBEHHOHAYYHAasl KapTHHA, KOTOPYIO U Iipu3BaHa (OpMUPOBATH TaKast
JTUCIUIUINHA, KaK €CTECTBO3HAHHUE.

3. HapymaeTcss mpeeMCTBEHHOCTh MEXLY CPEIHed M BBICHIEH IIKOJaMH. B ryMaHHMTapHBIX
BVY3ax oOs3artenbHbIM siBIsieTCS HU3ydeHHE Kypca «EcTecTBeHHOHaydHass KapTHHA MHpPay,
CHHOHMUMOM KOTOpPOTO SABISIOTCS «KOHIIENIIMN COBPEMEHHOTO €CTECTBO3HAHNUS.

4. Bsemenwe Kypca  €CTECTBO3HAHMS  IIO3BOISET  pEalM30BaTh  TAKOM  MEXaHU3M
ryMaHUTapHU3alii eCTECTBEHHOHAYYHOTO 00pa30BaHusl, KaK MHTETPaIlvs, YTO, B CBOIO OYepelib,
MO3BOJISIET TYMaHH3WPOBaTh 3TO OOpa3OBaHWE [JIs CTapIIEKIACCHUKOB, BBIOPABIINX MJIs
oOyuenus B 10-11 kraccax ryMaHuTapHBIN TPO(HIIB.

5. B pazge 3apy0OexkHBIX CTpaH HAKOIUIEH HEMAJBIA ONBIT M3y4eHUs €CTECTBO3HAHMS Ha
3aKJIIOUYUTEIBHOM 3Tarne oOyueHus: B CpeHel 1IKoJie, KOTOPbIN J10Ka3al CBOIO 3()h(PEeKTUBHOCTS.
HmeeTcss MHOTOJIETHHI ONIBIT 00Y4EHUSI OCHOBAM €CTECTBO3HAHMS M B OTCUECTBEHHOM HaualbHOM
IKojie. DTO XOpOIIO 3apeKoMeHjaoBaBiuue cels yuebnble mpeamersl «lIpuponoBenenue» u
«OKpyX)aromuil MUP» pa3IUYHbIX aBTOPOB.



N3y4yeHre MHTErpUPOBAHHOIO IPEAMETA, KAKOBBIM SIBJISETCS €CTECTBO3HAHUE, HE MOKET
IIPOBOJIUTHCS HA COZIEPKAHUH, KOTOPOE SBISETCSA MIPOCTON CyMMOM (PU3MKH, XUMUM U OUOJIOTHU
0a30BOr0 ypOBHSI.

Bo-nepsvix, B 3TUX npeaMerax MMEETCs COAEp)KaHue, KoTtopoe noBTopsercs. Hampumep,
CTPOEHHE aTOMa U arperarHoe COCTOSHHE BEIeCTBa M3y4yaeTcs M B Kypce (HU3UKH, U B Kypce
XUMHUH, PaBHO KaK OCHOBHBIE IOJI0KEHUS MOJIEKYJIIPHO- KHHETUYECKOI TEOPHH, Ta30BbIE 3aKOHbI
U 3aKOHbI 3JeKTponu3a u ap. OpraHuyeckue COEAMHEHUs, UX KiIacCU(UKalMs, CBOHCTBA U
Ouosiornyeckas pojib aeTcs U B Kypce XMMUH, U B Kypce OMOJIOrHH, PaBHO KaK U OMOJIOTHYECKH
aKTHBHbBIC BELIECTBAa (BUTaMHUHBI, TOPMOHBI, JieKapcTBa). OUeBUIHO, TaKOW Marepuan B Kypce
€CTECTBO3HAHUS JOJDKEH U3Yy4aThCsl HA IPYIOM, HHTETPUPOBAHHOM COJIEPIKAHUH.

Bo-emopuix, conepaHue Kypca eCTECTBO3HAHUS HE MOXKET ObITh Pe3yJIbTaTOM HHTErpallui
COJIepKaHUS TOJIBKO TAKUX €CTECTBEHHO-HAYYHBIX JAUCHUIUINH, KaK (PU3UKA, XUMHUS U OMOJIOTHSL.
EcrecTtBenHo-nayunas kaptuHa mupa (EHKM) dhopmupyercst Takke Ha OCHOBE reorpaduyecKkon
KapTUHBI MUPA, 3KOJOIMYECKON KapTUHBI MUPA, ACTPOHOMUYECKOM KapTHUHBI MUPA.

B-mpemuvux, nenoctHast, MmHororpanas EHKM He moseT ObITh cpopmupoBaHa 6e3 ydactus
IYMaHMTapHOH COCTaBIISAIOLIEH, TeM OoJiee, UTO Kypec €CTeCTBO3HAHUS MpeHa3HaueH, B IEPBYIO
ouepeib, AJIs IIKOJI U KJIaCCOB T'YMaHUTApHOIO NMPOduIIs.

Konuenmnus mnpearaeMoro Kypca COCTOMT B pPacCMOTPEHUU OOBEKTOB U SIBICHUMN
€CTeCTBEHHOTO MHpa B TapMOHMU (M3HMKH, XUMHH, OHONOTHH, (U3NYECKOl Teorpadumu,
aCTPOHOMHUU U 3KOJIOTMHA. COOTBETCTBEHHO, B OCHOBY Kypca IT0JIOKEHBI HE JIOTUKA U CTPYKTYypa
YaCTHBIX €CTECTBEHHOHAYYHBIX JUCLUIUIMH, A H0esA AHMPONnoyeHmpu3md, T.e. IOCTpOEHUE Kypca
B JIOTUKE U CTPYKTYpE BOCHPUATUS YYEHHUKOM €CTECTBEHHOIO MHMpa B CHUHTE3€ (U3NYECKHUX,
XUMHUYECKUX M OMOJIOTMYECKUX MPEICTaBICHUI.

OTOT Kypc €CTECTBO3HAHMS OTINYAET OCHOBATEIbHBIN OXBAT BAXKHENIINX ITOHATHI, 3aKOHOB
U TEOpUH YaCTHBIX Y4E€OHBIX IUCLMILUIMH, UX CHHTE3 B 0OOOIIEHHBIE €CTECTBEHHOHAYYHbIE
MIOHATHSI, 3aKOHBI U TEOPUHU, A TAKXKE NPUOPUTETHOE BHUMAHHUE K BAKHEHIIMM INPUKIAIHBIM
acreKTaMm, CBSI3U U3y4aeMoro MarepHalia ¢ )KU3HbI0, 3HaKOMCTBO C
BaKHENIINMHU JOCTHKEHUSIMU COBPEMEHHOTO HAyYHO-TEXHUYECKOI O nporpecca
(6MOTEXHOJIOTHH, HAHOTEXHOJIOTUU U JP.).

U ne Tonpko. nes aHTponoLeHTpu3mMa npeaonpeennia OpraHiyHOe BKIIOYEHHUE B Kype
COJIepKaHUsI TYMAaHUTApHBIX JUCHMIUIMH: HCTOPUH, SKOHOMHYECKOH reorpaduu, MHUPOBOU
XYJ0’KECTBEHHOU KYNbTYpPbI, POJHOM JINTEPATYPHI U A3bIKA.

Copnep:xanue yueOHoro npeamera «EcrectBozHaHuey.

10 knacc.

l. BBenenue (4 4)
Beenenne B ecrectBo3HaHue.  Ilpupona-cpega oOMTaHMSIT M MCTOYHHMK JKU3HM UeJIOBEKa.
B3auMOOTHOIIEHUS YeNloBEeKa M NPHUPOABI, UX JUaleKTHKa. [Ipupona — MCTOYHMK TBOPYECKOIO
BJIOXHOBEHMUS JIEATEINIC HCKYCCTBA.
EcrecTBO3HaHME — €TUHCTBO HayK O Ipupozae. Matepus u ¢popMbl ee cyliecTBoBaHus. J(uanekTuka
ectecTBO3HaHUA. OCHOBHbIE 3Tambl ero pa3BuTHs. [loHSATHE O ecTecTBO3HAHUM, KaK cCHCTEMe
HAy4YHBIX 3HaHUH O IPUPOJIE.
Jemoncmpayuu. BugeopparMeHThI (TIOJIs1 CETCKOXO3IMCTBEHHBIX YTOIUHN, Kapbephl IS JOOBIYH
yIJIg ¥ PyAbl, METaLTyprudeckie KOMOMHATHI, Ta30- U HedTenpoBoabl, Guotuanu, I'DC, TOL n
ADC, mocneAcTBUs 3eMJIETPACEHUH M I[yHaMHU, WCYE3HYBIIWE BHUJAbI PAaCTEHUH M KUBOTHBIX);
PEeNpOIYKIIMK KapTUH BEIMKUX XYIOKHUKOB C TNeH3akaMH W JPYTMMH OOBEKTaMU MPUPOIBI
(IInmkuna, JleButana, ABa30BCKOTO, U JIp.); My3bIKaJIbHbIE ()ParMeHThI, IOCBALICHHBIE SIBICHUIM
npupojsl (HalikoBckuit, Cen-Canc, berxosen u ap.).
[TopTpeTbl y4eHBIX-€CTeCTBOUCIIBITaTENEeH, BUACO(GPArMEHTHl IO HCTOPHUH BO3HUKHOBEHUS H
pa3BUTHS (PU3MKH, XUMUU B OHOJIOTHU

. EcrecTtBo3HaHue 1 MeTObI MO3HAHKMS Mupa (16 4)
B3aumoceasv mexncoy HAYKOU U MeXHON0ZUAMU
Hcmopus usyyenus npupoouwl. Ilpoepecc 6 ecmecmeennbix HayKax u e2o 6K1ao 6 pa3eumue
yusunuzayuu. Memoovl HayuHO20 NO3HAHUA U UX COCMAaBIAowWuUe: Habao0eHue, usmepenue,
IKCHepUMEeHMm, MOOeIuposanue, 2unomesa, 661800, nocmpoerue meopuu. PopMel MO3HAHUA:
Hay4yHOE U HEHay4yHoe. J[Ba ypOBHS Hay4yHOI0 IMO3HAHUA: SMIUPUUECKUHN (1yBCTBEHHBIN, OIIBITHBIN)



U TEOPETHYECKUH (pallMOHAIbHBIN). MoaenupoBaHue Ha TEOPETUYECKOM YPOBHE ITO3HAHMSI U THIIBI
Mojienel (naeanbHas, aHaJIoTHsl, MaTeEMaTUYeCcKasi). PO MBICJIEHHOIO AKCIIEPUMEHTA U
MaTEeMaTHYECKOr0 MOJIEIMPOBAHUS B CTAHOBICHUH U PA3BUTUHU €CTECTBEHHBIX HayK.
Dynoamenmanvhvle NOHAMUS €CMECHBOIHAHUA.

H3zvik ecmecmeo3nanua. buonocus. buoiorndyeckas CUCTEMaTHKa U €€ Ba)KHEHUIINE TaKCOHBI.
bunomunanbHas HomeHknarypa. llonarue Bupa. CucremaTuka >XMBOTHBIX. lloHATHE TOpOJBI.
Cucrematuka pacrenuil. [lonsatue copra. buosormyeckas HOMEHKJIaTypa — OCHOBA
poeCCUOHATIBHON NesTeNbHOCTH. Xumus. TpuBHanbHble Ha3BaHUA. PallnoHanbHas HOMEHKIIATYpA.
Mexnynapoanas HomeHkiarypa MIOITAK.

XUMHUYECKUE 3JEMEHTHl M IMPOUCXOXKICHHE WX Ha3BaHwii . Kiaccudukamms HeopraHHUECKUX
BEIIECTB (OKCH/Ibl, KUCIOThI, OCHOBAHMsI, COJIM) U NMPUHLUIBI 00pa30BaHUs UX Ha3BaHUU. Du3uka.
Enununst m3smepenns ¢pusndeckux BenuuH Ha Pycu. Exununs usmepenns Gu3n4eckux BEJIHYUH B
HEKOTOPBIX JIPYTUX CTpaHax. MexayHapoHasi CUCTeMa €IUHUIL U3MEepeHUs PU3MUECKUX BEIMYUH —
CH. OcHOBHBIE U TIPOM3BOHBIE SMHMIIBI U3MEpeHus pusndeckux Beanaud CH.
Ecmecmeennonayunvie nouamus, 3aKoHbl u meopuu. ECTEeCTBEHHOHAy4YHbIE IIOHATHUS.
KonkperHble ¥ aOCTpakTHblE €CTECTBEHHOHAyYHBbIE IOHSTHUSL. 3aKOHBI  €CTECTBO3HAHUSI.
EcrectBeHHOHayuHble  TeopuH. OmnucarenbHble TEOPUM U OOBSICHUTENbHBIE  TEOPHH.
[Iporuo3upyroas pojib €CTECTBEHHOHAYYHBIX TEOPHIL.

Ecmecmeennonayunas kapmuna mupa. KapTuHbl MUpa: peJIMruo3Hasi, ObITOBast, Xy/10’)KECTBEHHAS.
Ecmemceennonayunas kapmuna mupa (EHKM). IBomonus EHKM u ee stanbl: apucTOTENEBCKUM,
HBIOTOHOBCKHUH, JSWHINTEHHOBCKAas peBoaonus. [IpuHIMNBI 1NO3HaHWS B  €CTECTBO3HAHUU:
COOTBETCTBHUS, IONOIHUTEIbHOCTH, IPUUYMHHOCTH, CHMMETPHH.

Mupui, 6 Komopuwix mot sncugem. Ilpumepuvl cucmemamuzayuu U HaA2AA0H020 NPEOCMAasIeHUs
HAYYHO20 3HAHUA: NPOCMPAHCMBEHHO-6DEMEHHbIE XAPAKMEPUCMUKU (HAHOMUD U MUKDOMUD,
Makpomup, mezamup). I'paHULIbI MUPOB ¥ YCIIOBHOCTb 3THX TPaHULL. Posb HayuHbix docmudicenuii 6
CO30aHUU HOBbIX MeXHOI02uU. Jeontoyus mexroao2ui. ITpruOopkl 1151 U3y4yeHUss MUPOB, UX
9BOJIIOLIMSL OT CBETOBOTO MUKpockona P.I'yka 10 cKaHMpYOIIEro TyHHEJIbHOIO MUKPOCKOIIA
(CTM) u atomHO-cuioBoro mukpockona (ACM). MonekymsipHOe pacrio3HaBaHHUE U €T0 POJIb B
MPUPOJIE U )KU3HU denoBeka. Kommbroreps! Oyayiiero.

Jemoncmpayuu. Tloptpetrsl  yuenbix- ectectBoucnbitarenei (I'.['anmunes, J[.Menneneena,
I"'Mennens, H. bekeroBa, M. @apanes), pa3nuuHble MaTepuanbHble (puzndeckue (31ekTpodopHas
MallMHa — MOJIeNb MOJHHMH, KPUCTAIJIMYECKHE PEIIeTKH pa3jIMYHbIX THUIOB), OMOJIOrHYECKHE
(MyJISKM 1IBETOB, OPraHOB TeJa YeJ0BeKa), reorpadudeckue (rnodyc, kapra, TeJurypuil),
XUMHUYECKHE (IIapOCTEeP>KHEBBIE U O0BEMHBIE MOJETU MOJIEKYJ pazIu4HbIX BemecTB). Craipl ¢
MoJiesi MU cTpoeHust aroma Tomcona u Pesepdopaa.

OTHOCHUTENBHOCTh MOHSTHSA IMYCTOTHL. PasnuuHble (u3nueckue, XMMHUYECKHE U OHOJOTHYECKUE
monenu. Iloprperst Apucrorens, K.JIlunnes, Y. [lapBuna; BumeopparMeHTHl C TaKCOHaMU B
O0TaHUKE U 300JI0TUU U IPUMEPHI CUCTEMATHKHU OTAEIbHBIX PACTEHUN U ’KUBOTHBIX. Tabiuua, ciais
w Bugeopparment «Homenkmnarypa MFIOITAK»; Tabmuipl nnm ciaipl ¢ aHUMalUsMH 110 00IIUM
MpUHIMIIAM 00pa30BaHMs Ha3BaHUI BaXKHEUIINX KJIACCOB HEOPIaHMUYECKUX COEAMHEHUN — OKCHJIOB,
KHCJIOT, OCHOBAHHUsI, COJIEH, - U MX KIACCUPHUKALIH.

[Toptpers Oma, Kynona, HetoToHa, DiiHIITEIHA U AP.; TAOJUIIBI OCHOBHBIX M POU3BOTHBIX €THHHUI]
CHU; nunamuueckue BHACO(PArMEHTBHI, WIIIOCTPUPYIOIIUE BaKHEHIINE TMOHATUS (UIUKU
NPUMEHUTETIHLHO K TEME ypoKa; claiin nim BuaeodparmMeHT «CTapopyccKkue eMHMIBI U3MEPEHUs
HEKOTOPBIX (PU3MUECKUX BEIUUMH». Tabnuibl U BujeoGparMeHThl, WIUTIOCTPUPYIOILUE BayKHEHIINe
MOHATHSI, 3aKOHBl U TEOPUU €CTECTBEHHOHAYUYHBIX IUCLUIUIMH II0 KypCy OCHOBHOM IIKOJIBI.
BuneodparmeHTs! 1 craiiabl O SBOJIIOIIMA MUKPOCKOTIOB.

Jlabopamopnvie onvimui. 1. IlocTpoeHne paBHOCTOPOHHUX TPEYTOJIbHUKOB U3 CITUYEK Ha MIIOCKOCTH
n B mpocTpaHcTBe. 2. MmmocTpanuss npuHIUOA COOTBETCTBHA. 3. MozjenupoBaHuWe NpHUHIUIA
paboThI CKAHUPYIOIIET0 MUKpOcKoma. 4. Jloka3aTenbCTBO OEIKOBOM MPUPOIbI (PEPMEHTOB.
Ilpakmuueckas paboma Nel. DMOIUpPUYECKOe MO3HAHUE B U3YYCHUH €CTCCTBO3HAHUS.
Ilpakmuyeckaa paboma Ne2. TlocTpoeHHE MPOCTPAHCTBEHHBIX MOJENEH HEOPraHUYeCKHX |
OpPraHUYECKUX COCAVHECHUN B COIIOCTABJICHUH C UX CBOMCTBAMM.

Ilpakmuyeckasn paboma Ne3. Habmtonenue 3a ropsiueit cBeuon

Ilpakmuueckas paboma Ne4. Habnronenne 3a u3MEHEHHEM TEMITepaTyphl JIbJIa U €0 COCTOSTHUEM
IIpY HarpeBaHUH



I11.Meramup. OcBoeHre KOCMOCA U €ro PoJib B KM3HU YesoBedecTBa (9 4)

XPpOHOJIOTHSI ACTPOHOMHUYECKUX MPECTABICHUN U OTKPBITUINA: TE€OLEHTPUYECKAsl CUCTEMa MUDA,
AHTPOIIOLIEHTPUUECKAsl CUCTEMA MUPA; TeIMOLEHTPUUECKas cucTeMa Mupa. ActpoHomsl 16-19 B.B.
U UX BKJIaJ| B pa3BUTHE IpeJIcTaBlIeHUIl 0 Beenennoil. Beenennas: meopus 603HUKHOGeHUS,
CMPYKMypa, cocmas, 360110yus. ACmpoHOMUsL KAK HAYUHbI YYHOAMEHM 0C80EHU KOCMUYECKO20
npocmpancmea. Kocmonorust. Bkinaja oredecTBeHHON HAyKH B MUPOBYIO KOCMOJIOTHIO.
Paxemonocumenu, uckyccmeennvle cnymuuku, opoumanvhsvie CmaHyull, niaHemoxoobl.
OpOutanbhas actpoHomuueckas oocepBaropus (OAO). Hcnonvzosanue cnymHuKkoswix cucmem 6
cpepe ungpopmayuonnvix mexronoeuu. CogpemenHvle HayUHO-UCCAe008AMENbCKUE NPOSPAMMbL NO
U3yyeHuro Kocmoca u ux sHavenue. Ilpobnemuvl, cesazanHvle ¢ 0C80EHUEM KOCMOCA, U NYMU UX
pewenus. MedxcoynapooHoe compyoHuiecmeo.

1V.060/10uku 3emun: aurocdepa, ruapocdepa, armocdepa (12 1)

Cmpoenue 3emau. Jlumocgepa. Buyrpennee ctpoeHue 3eMiu U €€ XUMHUYECKHU COCTaB.
Crtpoenue u coctaB autochepsl. MuHepaibl U TOpHbIE MOPOAbl. Pynwl. JlutocdepHble MIUTHI.
3emnerpsacenus. [1lkana Puxtepa. UuteHcuBHOCTH 3emieTpsiceHuit. [lynamu.

T'uopocghepa. Okeanvt u mopa. Coctas rugpocdepsl. Mupopoii okean. Mops. Hetunuunsie Mops:
Capraccoso, Kacnuiickoe u Apanbckoe. TemMa Mopsi B IPOM3BEACHUSIX MUPOBOM XYy/10°KECTBEHHOMN
KYJIbTYpBI.

Boowt oxeanoe u mopeit. XuMu4eCKU COCTaB MOPCKOM M OKe€aHM4eCKOM BoAbl. [Ipomuie. Jlen B
okeaHe. ['pennmannus. Anrapkruna.  JIBuwkenue Box MupoBoro okeana. IIpwinBbel U OTIUBBIL
Mopckue Tedenus. Tunsl Kimmara.

Boowt cywu. Bonpl cymm u ux knaccudukanus. Ponnuku. ['eiizepbl. MuHepalibHbIe BOJIBI U UX
kinaccupukanug.  [IpoGiema npecHoii Boabl. O3epo baiikan. Kapcrosbie siBaeHus u oOpasoBaHue
CTAJIAKTUTOB U CTAJIATMUTOB. AHOMaJIbHbIE CBOMCTBA BOJbI U UX 3HAUYEHUE B PUPOJIE.
Ammocepa. ITozooa. Atmocdepa u ee coctaB. BepTukanbHoe cTpoenne arMocepsl: Tponocdepa,
cTpatocdepa, me3ocdepa, Tepmochepa, sk3ochepa. CoctaB Bozayxa. O30HOBBIE ABIPH U
napHukoBbld dddexrt. [loroma u xknmumar. Ammocgeprnoe oasnenue. Bemep.  AtmochepHoe
nasinenue. Kecconnas u BbicoTHast Oone3HH. [{MKIOHBI ¥ aHTUIUKIOHBL. ATMOC(epHbIe (POHTHI.
Berpa um ux Buapl: mKBaja, cMepy, aHTHMAccaT, raccar, Opus, QeH, 00pa, CHPOKKO, MYCCOHHI,
Tal(yHbI, yparansl, CMEpPUYH, TOPHAJIO.

[Mxamna bodopra.

Bnaswnocme 6030yxa. Bnaxnocts Bo3ayxa. Ilcuxpomerp u I'urpomerp. Touka pocsl. Obnaka, ux
dbopwmbl u pazmepsl. Tyman. Ocaaku u ux Tunsl. Pagyra.
Hemoncmpayuu.  OOpasibl pyA, MUHEPATIOB M TOPHBIX MOPOJA, Gu3MYecKas KapTa MONTyIIapHii,
aTJIachl.

Kaptbel: Mopckux TeueHuil, puzndeckue kapTel Mupa u Poccuiickoit denepanmu.
Buneodparmentsl u ¢ororpaduu mo TemMe ypoka: CTpPOCHHE 3eMJIH, 3eMJIETPSCEHUS, IyHaMU,
pa3nuyHbIE OKeaHbl W MOps, aicOepru, MOpCKHE TeueHHs, POJHMKH, reisepsl, o3epo baiikai,
KapCTOBbIE SIBJIEHMS (CTaJaKTUTBl M CTajJarMuThl), arMocdepa U €€ COCTaB, IMKJIOHBI H
AQHTULIMKIIOHBI, BUJIbl BETPOB, TYMaH, pajlyra, 0CaaKu pa3Iu4yHbIX TUIOB. Penpoaykuuu kaptus - U.
AiiBazoBckuit «/leBsiThiit Banmy», U. JleButan «beper Cpeanzemuoro mopsi», 1. umkun «Ha Gepery
Mops», JI. Jlaropuo «Mope», A. PruioB «Ha romyb6om mpocropey»; (pparMeHTbl MY3bIKaJIbHBIX
npousBenenuit - H. Pumckuii-KopcakoB «Caako», K. Jlebroccu «Mope», M. PaBens «Jlogka B
okeaHe» u3 coOopHuka «3epkana», [I. YaiikoBckuii «Jlebeaunoe o3epo», M. Mycoprekuit
«Cuerypoukay. [IpeBpaiiieHus HepaCTBOPUMBIX KapOOHATOB KaIbIMs U MarHus (CpeIHUX colieil) B
pacTBOPUMBIEC THIPOKAPOOHATHI (KUCIIBIE COJIM) U OOpPaTHO — MPUYMHA 00pPa30BaHUS CTATAKTUTOB U
cTajJarMuTOB. MozenupoBanue napHukoBoro s¢dekra. [IpuOopsl: 11 n3MepeHus: aTMochepHOro
naBieHus (0apoMeTpsl), AT U3MEPEHUS BIAKHOCTH BO3/IyXa (TUTPOMETPHI).

Jlabopamopnvie onvimsi. 1.13yuenue cocraBa rpanura. 2. MonenupoBaHue BBICOKOH IIIOTHOCTH
BOJibl MepTBOro mops. 3. Pacimmpenue BoJibl Ipy HarpeBaHUH.

Ipaxmuuecxas paboma Ne 5.VI3yueHue KOJJICKIIUU TOPHBIX TTOPOJT

Ilpakmuueckas paboma Ne 6.13yueHnre nmapameTpoB COCTOSTHUS BO3/IyXa B KaOWHETE.



V.Makpomup. Hayka 00 okpyxaromeii cpeae. buocgepa. (23 4)

Ku3ne, npusnaku »3#cu6oz2o u ux omnocumenvnocms.  OCHOBHBIE CBOICTBA )KMBOI'O OpraHU3Ma:
€IMHCTBO XHMMHYECKOTO COCTaBa, OOMEH BEIIECTB, CaMOBOCIIPOU3BEACHHE, HACIEICTBEHHOCTbD,
W3MEHYUBOCTb, PAa3BUTHE M POCT, Pa3IpakUMOCTb, JUCKPETHOCTh M 1I€JIOCTHOCTb,
SHEPro3aBUCUMOCTb.

XKuBble cucTeMbl, Kak CaMOYNPABISIOLUIUECSH, CAMOPETYIUPYIOIIUECS, CAMOOPraHU3YIOIINECs
cucreMsbl. Tpu Hagasia TepMoIMHAMUKH. [loHATHE SHTpOIIUN.

Ilpoucxosrcoenue sncuznu na 3emne. (OCHOBHBIE TUIOTE3bl MTPOMCXOXKICHUS KU3HU Ha 3eMie:
KpEalMoHNU3M, THMIIOTE3a CAMOIIPOM3BOJBHOIO 3apOXKJIEHUS JKU3HM W3 HEXHBOTO, KOHLEMLIMS
OuoreHesa, runoTe3a MaHCHEPMUU.

['mmore3a MPOUCXOXKICHUS KHU3HM IyTeM OMOXMMHYECKOH sBomonuu (runoreza OnapuHa—
XonpeitHa). Jluckyccusi 0 BO3MOXKHOCTH CYIIECTBOBAHUS BHE3EMHBIX LIMBUIIN3ALIUH.

Xumuueckuii cocmag kiemku. XUMHUYECKas OpraHU3alUsl KIETKHM Ha aTOMHOM — 3JIEMEHTHOM, -
ypoBHE. MakpoaneMeHTsl. MUKpo3aeMeHThl. MOJIeKyIsIpHbId ypOBEHb XMMUYECKON OpraHu3aluu
KJIETKHA (MOJIEKYJISIpHBIM cocTaB KieTku). Heoprannueckue coenuneHus kieTku. Boxa u ee poib.
Mumnepanbabie conu. OpraHnueckre BelecTBa KICTKH.

Ypoenu opzanuzauyuu yncuznu. Kierounslii ypoBeHb OpraHu3allid XU3HU Ha 3emuie. TKaHEBBII
ypoBeHb. THIBI TKaHEW >XUBOTHBIX (MUTENHANbHAS, COSAMHUTEIbHAsS, MBbIIICYHAs, HEPBHAs) U
pacteHuii (oOpa3oBarenbHas, IOKPOBHAs, OCHOBHAas M mpoBoxsmias). OpraHHblii ypOBEHb.
OpranuzMeHHbI ypoBeHb. [lonmynsIMOHHO-BUIOBON ypOBEHb. BHOreOlEHOTHYECKH YPOBEHb.
buonienos. buocdepHbliii ypoBeHb.

Ilpoxapuomusl u sykapuomsl. [IpokapuoThl U 3yKapHOThl. bakTepuu U uX KiaccUPHUKAIUS: IO
¢dopme (GanmsuIbl, KOKKH, CIUPWIBI, BUOPUOHBI), TIO THUIY MUTaHHS (Campo(UThl, Mapa3uThl), MO
OTHONICHUIO K KHCcIopoay (a’poObl, aHa’spoObl). OCOOEHHOCTH CTpPOEHHUs OakTepuid M HUX
KU3HEJesATeNbHOCTH . Ponb OakTepuu B IpUpoOJie M KU3HM 4yenoBeka. llmanoGakrepuu (cuHe-
3eJIeHbIe BOJIOPOCIHM) U OCOOEHHOCTH UX CTPOEHUS U XKHU3HenesATebHOCTH. Ponb nnanoOakTepuil B
npupoae. CTpoeHue KIeTKH 3YKapHOoTOB.

Knemounasa meopusa. llpocmeiimuue. Bupycoi. Knetounas teopus u ee nonoxenus. [Ipocreiimme:
KT'YTHUKOBBIE, PECHUYHbIE, aMeOOUAHbIE. 3HaUeHHE MPOCTEUIINX B MPUPOJIE U KU3HHM YEJIOBEKa.
Bupycsl. CtpoeHne u 0COOEHHOCTH >KHM3HENEATENbHOCTH BHPYCOB. BupycHble 3aborneBaHus
yenoBeka. BUY u CIIN. I'pu6sl. Posb rpuboB B pHpoie U B X0341CTBE YETOBEKA.

Ilonamue o6uonocuueckou 360nouuu. eonoyuonnas meopusn. lloHsTue OHOTOTHYECKON
3BOJIIOIMU. JITUTENbHOCTh, HEOOpaTHMBIH XapakTep, HampaBJICHHOCTh 3BOJOLUU. OCHOBHBIE
HaIpaBJICHUs 3BOJIOLMU. bruonorndeckuil nporpecc. buonornueckuii perpecc. AHTPOIOI€HE3 U €ro
STalbl.

IIpennocsinku co3nanus 3BoaonnoHHON Teopun Y.JlapBuHa. Jlornueckas CTpyKTypa JapBUHU3Ma
(M30BITOYHAS UHTEHCUBHOCTb Pa3MHOXEHUS, O0ph0a 3a CyIIeCTBOBAHUE U €€ BUbI, €CTECTBEHHBIN
or60p).CunTeTHYecKas TeopHs IBooLuU. MukposBoronus. BunoobpazoBanue (reorpapuieckoe
u 9Kosiornyeckoe).MakposBomonus. J[BrKylue CHiibl 3BOJIONUHM: MYTAI[MOHHBIN Mpoliece,
MOMYJISIUOHHBIE BOJHBI, u30omALus. DopMBI €CTECTBEHHOro o0TOOpa: CTaOMIM3UPYIOLIUiA,
JBUKYIIHAN, TU3PYITUBHBIN.

Coepemennpie memoovl n00OeEPIHcAHUA YCHMOUUUCOCIU OUO2E0UEHO306 U UCKYCCHEEHHbIX
IKocucmem

[Tonsitue skocuctemsl. buoron. buotienos. buoceoyenos, cmpykmypa u 0cHogbvl
Qyukyuonuposanus. OTandns 6UoreoleHo3a oT IKkocucTeMsl. HectaOuinbHble 1 cTaOUIIbHBIE
9KOCUCTEeMBI. buozeoxumuueckue nomoxu. Kpyeoeopomer eewgecmsa. Ilpunyunsl ycmotiuugocmu
buoceoyenoso6. Hayunvie ocHo8bl cO30aHUs U NOOOEPHCAHUS UCKYCCINBEHHBIX IKOCUCTEM.
IIpou3z600cmeo pacmumenvHol U HCUBOMHOBOOUECKOU NPOOYKYUU: NPOOIeMbl KOTUYeCmea u
kavecmea. Knacmepmwiti no0xo0 kak cnocod 60cCmanosienus OU02eoXUMUYECKUX NOMOKO8 8
UCKYCCMBEHHBIX dKocucmemax. Aumubuomuxu, necmuyuosl, CmumMyIsamopvl pocma, y0oOpeHus u
ux npupoonvie ananoau. Ilpobnema ycmouuugocmu 20p0OCKUX IKOCUCHIEM.

Iuwesvie yenu. Ikonocusn. IKonozuueckue axkmopoi. Tunonorust KUBBIX OpPraHU3MOB
HKOCHUCTEMBI: MPOAYLIEHTBI, KOHCYMEHTBI, peayleHTs! (canpodutsl). ABTOTpodsl. ['erepoTpodsl.
[TonsTe o mumeBbIX (Tpoduyeckux) 1ensx omoreoreHos3a. [Iumenas 1ens. /[Ba OCHOBHBIX THIIA
Tpo(UUeCKUX 1eneil — macTOuIIHbIe (IIEeNH BhISIaHus) U ICTPUTHBIE (LIeNu pa3inoxeHus ). [lumesas



CeTb. DKOJIOTHYECKHE MUPaMUIbl (UUCIEHHOCTH, Onomacchl, sHeprun). [Ipasumno 10 %. [Toustue 006
skosorur.  OCHOBHBIE MPOOJEMBI  JKOJOTHU. OKOJOTWYecKHe (AKTOpbl: abHOTHYECKHE,
OMOTHYECKHE, aHTPOIIOTEHHBIE.

IKonozuueckue npoodemvl coO8peMeHHOCHU

buocdepa u ee rpanunpl. Konnenmus sBomnroriun 6uocdepst B. U.Bepuanckoro. Hoocdepa.
Texnocgepa. OcHOBHBIE IOJXO/BI B yUeHHH 0 OHoc(epe: IHEPreTHUECKUi, OMOre0XUMUYECKUH,
nH(OPMAaLIMOHHBIN, MPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EpHBI. buocgepa: smanvl
Gopmuposanus u cyenapuu pazsumusi. AkmyanbHule IKoI02UYecKUe npodIembl: e100anbHble,
PpecuoHabHble, IOKANbHYLE, UX NPUYUHBL U Cle0cmeus. JKoo2udeckue npobiemvl IHep2emuyeckol
ompacau. Anemepnamuenas snepeemuxa. Payuonanvroe ucnonvzoeanue snepeuu u
9HepzochepediceHue. JHepeemuyeckas b6e3onacHocms. TpanchayuonaibHvle npoekmul 8 oo1acmu
sHepeemuku. Memoowvl uzyuenus cocmosnus okpyrcaioujeli cpeowvl. Mzmenenus okpyarcarowen
cpeobl, Kak cmumy OJisl pa3eUmus Hay4yHvlX Uccie0os8anul u mexrnonro2ul. Ecmecmeenno-nayynvle
Nn00X00bl K peUleHUI0 IKOJI02ULECKUX NPobieM, npupodocbepezaroujue mexHoi0cuu.
Mesicoynapoonsie u poccuticKue npocpammol peulenust IK0I0SUUECKUX npooiem U ux
agpgpexmuenocmeo.

Ilpoodnemovt 0omx0008 u 3azpazHenusn OKpysycarouieil cpeovl

IIpobnema ysenuuenus koruvecmea omxo008. buimosvie, KoMMyHanbHble, NPOMbIULIEHHbIE
omx00vl. CogpemeHHble MexXHON02UU cO0pa, XpaneHus, nepepadomKuy u Yymuiu3ayuu omxooos.
11o0x00b1 Kk cokpaujenuio omxo008, 6e30mxoonvie mexnono2uu. cmouHuku 3aepsa3Henus
oKpyacaroweti cpeovl. IlepcnexkmusHvle mexHoi02uU IUKEUOAYUU NOCTEOCNEULL 3a2PA3HEHUS
oKpyxcaroueti cpeovl. Pexyromusayus nousvl u 600uwix pecypcos. Cucmemvi 600004UCHKU.
Medicoynapoounsie npoepammuvl N0 0OPAUEHUIO ¢ OMX00AMU U COKPAWEHUIO 8030eUCMBUsL HA
OKPYIHCAIOWYIO Cpedy, ux dQhPeKmusHoCmb.

B3aumoceasv cocmoanun okpyscarouieil cpeost u 300p06ba 4e108eKa

Hecpaoayus oxpyacaroweti cpeowl. Ilpoepammvl Monumopunea kawecmea oKpyscaioueli cpeobi.
3acpsasznenue 6030yuHOU, B00HOL Cpedbl, NOYBLI, NPUUUHBL U cledcmaus. LLlymosoe 3azpasnenue.
Onexmpomaenumnoe ozdeticmaue. I[/[K. Ycmotiuusocms opeanuzma u cpedvt k cmpeccosvim
8030eticmeusam. 3a00ne8anus, C8s3AHHbIE CO CHUNCEHUEeM Kaiecmaa OKpycaoueli cpeobi.
Hnousuoyanvrvie 0cobeHHOCMU OpeanHu3Ma npu 8030elUcmeul akxmopos okpyicaroweri cpeosi.
CogpemeHHble MeXHON02UU COKPAWEHUS He2aMmUBHO20 8030eUCmBUsL hakmopos oKpyicaoujeli
cpeovl. Hayunvle 0CHo8bl npoeKmuposanus 300p0o8oti cpeobl 0OUMAaHUsL.

Hemoncmpayuu. Bupneodparmentsl u ¢dotorpaduu Mo Teme: MPOIECcChl THUEHHs, OpoKeHue,
MIPOLIECCHl TUCCUMWIALINN; TPEACTaBUTEIN MPOKAPUOT U JYKAPUOT; OCOOEHHOCTU CTPOEHUS
BHUPYCOB, MPEACTABUTENHN LIAPCTBA TPUOOB, IKOJIOTUYECKHUE CUCTEMBI, IPUMEPHI MHUILEBHIX IEMEi.
PacTBOpeHue B Bojie XJIOpOBOAOPOAa (AUCCOIMALIMS CONISTHOM KUCIIOTHI), paCTBOPEHNE KPUCTAIIOB
MepMaHraHaTa Kajus WIM MeTHOTO Kylopoca B BOJ€, HCTIapeHue BOABI, AU y3Hsl MaXydnXx BEIIECTB
(onexosioHa) ¢ Tropsied JamMIOYKKd HaKajduBaHUS, HCIApEHUE KaIUlM CIupTa ¢ (UIbTpOBaIbHOU
Oymaru unu canderku. Penmpoaykuuu KapTUH BEIUKHX XYAOKHUKOB Ha TeMy O00’KECTBEHHOTO
MIPOUCXOXKACHUS KU3HH,; PA3THIHBIX TPUPOIHBIX SKOCUCTEM. TaOIHITBl M TUTaKaThl: «XUMUYECKHUM
COCTaB KIJETKW», «IBOJIOLMOHHOE JIPEBO PACTECHUI», «IBOJIIOINUOHHOE APEBO KUBOTHBIXY,
«OBOJIIOLIMOHHOE JIPpEBO MpHUMATOB U yenoBekay. Iloprperst A.M. Omapuna n JIx. b. Xonnelina,
T.IBanna, .M. WBanoBckoro u . Jlxennepa, A.Tencmu, B. CykaueBa, J. I'ekkens,
B.N.Bepnaackoro, U./lapsuna. IlnakaTel 1 MyJsyKu OpraHoB U CUCTEM OPTaHOB PACTEHMI, YEJIOBEKA
1 )KMBOTHBIX. J[eMOHCTparus nporecca (oTOCHHTE3A.

Jlabopamopnvie onvimul. 1. CBoiicTBa 6enkoB. CBoiicTBa rimtoko3bl. CBoiicTBa caxapo3sl. CBocTBa
Kpaxmara.

Ipakmuyeckasn paboma Ne 7. Pacrio3HaBaHHE OPraHUYECKUX COSIUHEHUN

Ilpakmuueckas paboma Ne 8. I3yuenne paCTUTEIIBHON U KUBOTHOM KJIETKH

Ilpakmuyeckasn paboma Ne 9. I3yueHrie MUKPOCKOITMYECKOTO CTPOCHUS )KUBOTHBIX TKaHEH
Ilpakmuueckas paboma Ne 10. Uzyuenue nosedenus npocmeuux npocmeiiiux noo MUKpOCKONoMm
8 3aBUCUMOCMU OM XUMUYECKO20 COCMABA B0OHOU CPeObl.

Ipakmuueckas paboma Ne 11. U3yuenue 83aumoceszell  UCKYCCMBEHHOU IKOCUCmeMe — AK8apuyme
u cocmasnenue yenet NUManusl.

Ilpakmuueckas paboma Ne 12. VIzydeHue OBITOBBIX OTXOIOB. Pazpabomka npoekma pazoenbHoco
cbopa mycopa.



VI.A0nornveckue GaxkTopbl M NPUCIOCOOIEHHOCTh K HUM ’KMBBIX OPraHu3MoB (28 4)
Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmsiio, mMyHop u

aecomynop. Kimmar Poccun. IIpuponHo-knumMaTuueckue 30Hbl POCCHUU: apKTUYECKUX ITYCTBIHb,
TYHAP, JIECOTYHIp, TaWr¥, CMEUIAHHBIX M IIMPOKOJMCTBEHHBIX JIECOB, JIECOCTEIHAsl, CTENEH,
MOJIYITYCTBIHb, TYCTBHIHb.

Pa3HooOpazue u mOpPUCIIOCOONIEHHOCTh JKUBBIX OPraHU3MOB K TOH WM HWHOW HIPUPOJIHO-
KJINIMAaTHYECKOU 30HE.

Inekmpomaznumnaa npupooa ceema. (Cper. Pa3BuTue NpeACTaBICHUH O NPUPOJIE CBETA.
DOnekTpoMaruuTHoe uznydenue. [{nuna BonHbl. Yactora konebanuid. Illkana snexkTpoMarHUTHBIX
BOJIH. ,-Jly4H, peHTreHOBCKOE M3IIydeHHUe, yJIbTpaduoIeTOBOE HU3JIyUYE€HHE, BUIUMOE H3JIyUCHHE,
nH(pPaKpacHOE U3ITyYCHHE U UX POJIb B IPUPO/IE U )KU3HU YEIOBEKA.

Onmuueckue ceoiicmeéa ceema. JIBoiicTBeHHas mnpupoja cBera. POTOH. 3aKOHBI OTPAKEHUS U
npenomiieHus: cBeta. OTHOCUTENBbHBIM IOKa3areiab INpesnomieHus. DakTopbl, BIUSIOLIUE Ha
MIOKa3aTelb [IPEJIOMIICHUS: TPUPOA BEIIECTBA, TEMIIEPATypa, IJIMHA BOJIHBI [1aJAI0IIET0 U3TyYEHUSI.
Pedpakromerp. ducnepcusi, mudpakuus 1 uHTEpHEPEHIUS CBETA.

Ceéem u npucnocodi1eHHOCmb K HEMy HCUBHIX OP2aAHU3MO06. BivsHHe cBeTa Ha OpPraHuU3alUio
KU3HEHHOro IMKja opraHu3smMoB. buoputmbl.  @orocunre3. Kinaccuduxanus pacreHuid Ha
CBETOJIOOMBBIC, TEHENIOOUBBIE U TeHeBbIHOCHUBBIE. DoToTpomu3Mm. 3HaueHue cBeTa s
OPUEHTAIINH KUBBIX CYIIIECTB B IPOCTPAHCTBE. BHOTIOMUHECIICHITUS U €€ POJIb B )KU3HU KUBOTHBIX.
Buympennaa snepzua maxkpockonuueckoit cucmempl. TepMOAMHAMUKA U €€ MPOTHOCTUYECKOE
3HaueHHe. BHYTpeHHsIA SHEPTUs TEPMOAMHAMUYECKON crcTeMbl. [lepBoe Hauaao TepMOIMHAMUKHY.
Tennonepenaua. TemnonpoBogHocTh. KOHBEKLMS: €CTECTBEHHAs M MPUHYAUTENbHAsA. TeraoBoe
U3JIy4yEHUeE.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Havano TepMOAuHAMUKU. KOJIMYECTBO TEMJIOTHI.
Temnmoemkocts.  TemnmoBoe  paBHOBecue. TepMonMHAMUYECKHME  CHUCTEMBl  TPEX  THIIOB:
M30JIMPOBaHHBIE, 3aKpbITBIE W  OTKpbIThIE. Temmeparypa, Kak @apamMeTp COCTOSIHHS
TEPMOANHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocoo61eHHOCIb K Hell HCUBHIX OP2AHUZMOB.

Tepmoperynsiuuisi B KUBOM mnpupoae. Temnonmpoaykuus W Temiootraada. MeXaHUu3MbI
TEPMOPETYIISALIUHU )KUBOTHBIX U pacTeHui. TemmepaTypa Tena yeaoBeka u ee (U3HO0I0THUecKas poib.
Kinaccudukanms ®KUBOTHBIX 110 TEMIIEPATYPHOMY PEKUMY Ha TOMOMOTEPMHBIE TTOMKUIIOTEPMHBIE U
rereporepmuble.  Kmaccudukamuss opraHM3MOB MO TEMIEPAaTypHOMY HHTEpBaly OOHUTAHUS:
ABPUTEPMHBIC U CTEHOTEPMHBIC. AKKIUMaTH3aIMs. TeMnepaTypHbIid PexXUM.

Cmpoenue monexkynvt u pusuueckue ceoiicmea 600vi. CTpoeHHE MOJIEKYJbl BoAbl. Bojma kak
pactBopuTtenb. Pu3nyeckrue CBONCTBA BOJIbI: aHOMaJIbHASI TEMIIEpAaTypHask 3aBUCUMOCTD IJIOTHOCTH
BOJIbI; BBICOKO€ MOBEPXHOCTHOE HATSHKEHUE BOJbl; AHOMAJIbHO BBICOKHE 3HAYEHHS TEMIIEPATYP
KUTICHUS Y TUTABJICHUS BOJIBI; BRICOKOE 3HAYEHUE TEIIIOEMKOCTH BOJIBI.

3HaueHue GU3NYECKUX CBONCTB BOJIBI JIJISI IIPUPO/IBL.

Onexmponumuyeckaa oOuccoyuayua. OCHOBHBIE TIOJNOXKEHUS TEOPHUH BJIEKTPOIUTUYECKOU
mucconmanuu (TO/l). DNeKTpoluThl U HEINEKTpoNuThl. Kinaccudukaius HOHOB MO Pa3IMYHBIM
OCHOBaHUSM. MeXaHU3Mbl JTUCCOIMAIUUA DJICKTPOJUTOB C PAa3HBIM THIIOM XHUMHUYECKON CBSI3H.
Crenenb 7eKTponuTHYECKOM ucconuanuu. Conu, KUCIOThI U OCHOBaHus B cBeTe TO/I.
Pacmeopumocmo. pH, kak nokazamensd cpeosvt pacmeopa. PacTBOPUMOCTb U €€ KOJIMUYECTBEHHAs
XapaKTepucTHKa — Ko3(puiumeHT pactBopuMocTH. MaccoBas 1051 pacCTBOPEHHOTO BELIECTBAa B
pacTBope.

Boga xak am¢omnur. Ilonstue pH pactBopa. 3nauenne pH B npuponme. 3nauenuss pH
(U3HOTOTHYECKUX )KUKOCTEH YelloBEeKa B HOpME.

Xumuueckue ceoricmea 600bl. XNMHUUIECKHE CBOMCTBA BOAEI. B3anMmomelicTBHE BOJABI C METAIIIAMHU.
B3aumoneiicteue Boabl ¢ okcupgamu. ['mapartanusa. BzaumoaencTBue BOAbl € COMAMH. [ Haponms.
Paznosxxenue Bogsl. [TonsiTne 006 3exTponuse u GoTonuse.

Booa - abuomuueckuit ghakmop 6 ncusnu pacmenuii. Pons Boasl B 6nocdepe: KompiOenb KU3HH,
cpena oOWTaHMS, YYACTHUK OMOXMMHYECKHX TIPOIECCOB, YYAaCTHHUK CO3JaHHUS OMOTEOICHO30B,
peryisTop KiIMMara Ha IUlaHeTe. [ MIpojiu3 OpPraHMYecKUX BEIIECTB B JKHUBBIX OpraHU3Max.
Krnaccudukanus pacTeHH 0 OTHOIIEHUIO K KOJIMYECTBY BOJIbI B OKPY>Kalolel cpefie: ruato(uThl,
TUIPOGUTHI, TUTPODUTHI, ME30(DUTHI, KCEPODHUTHI.



Conenocms, kax abuomuueckuit @gaxkmop. Comu. Kiaccudukanms comeir. Hambonee
pacnpocTpaHeHHble KHUCIble coiau, uX npuMmeHeHue. JKectkocte Boapl. Comam  Kak
MUHepanioodpasytomue BemectBa. Conu — abuorudeckuii paxrop. [IpucrnocobieHHOCTh pacTeHUl U
KUBOTHBIX K Pa3JIMYHOMY COJIEBOMY PEXUMY. BiMsiHME coJlM HA OPraHU3M YEJIOBEKa.

Ilousa, kax abuomuueckuit ¢gpakmop. IloHsTne o mouBe W Kiaccudukamus mous. [Iporecc
nmouBooOpa3oBanus. Dnaduueckue ¢GaKkTOpbl CpeAbl W MPUCTOCOOIECHHOCTh K HHUM JKHUBBIX
OpraHu3MoB. 3HaU€HHUE MOYBBI B IPUPOJIE U KU3HU YEJIOBEKA: Cpe/la OOMTaHUs )KUBBIX OPraHU3MOB;
SKOHOMMYECKOE 3HaUEHHUE, 00I1a1aeT MJI0J0OPOIUEM, OKa3bIBAET CYIIECTBEHHOE BIMSHUE HA COCTaB
U CBOMCTBa Beelt runipochepsl 3emitu, sIBISIETCA IVIaBHBIM PEryJIsiTOPOM COCTaBa aTMoc(epbl 3eMIlH,
BaKHEHILINN KOMIIOHGHT OMoreoreHo3a. I{Ber u quarHocTruka moys.

buomuueckue ¢axkmopsl okpyscaroweii  cpeovl. buotndeckue (daxkTopbl. buoTmyeckue
B3aMMOOTHOIICHUSI MEXJy OpraHM3MaMH: KOHKYPEHIUS, XHUIIHUYECTBO, CHMOHMO3 (MyTyasu3M,
KOMMEHCAJIU3M), Tapa3uTH3M (3KTO- U 3HJ0mapa3uTsl). [[puMepsl OMOTHYECKUX B3aMMOOTHOLICHHMA
B IIPUPOJIE.

Hemoncmpayuu. Buneodparmentsl u Qororpaduu Mo TeMme: XapaKTepHble OHOreOleHO3BI
MPUPOJHO-KIMMATUYECKUX 30H Poccuu; pasBuUTHE TPEACTaBIEHUH O MPUPOJE  CBETA;
OMOJIIOMUHECIICHIIMS, TeIUlonepenadya M TeIUIONPOBOAHOCTh; OHOTHYECKHE B3aUMOOTHOIICHUS
MEX/1y OpraHu3MaMy;

Kapter: npupoano-kinmarnueckux 301 Poccun, nousBeHHas kapra Poccum.

[loprpersr: ®. ['pumansau, X. I'roiirenca, O. ®penens, M. Ilnanka, [[x.Makcsemna, B.B.
Joxyuaesa. [lIkana snekrpomarauTHbIX BoH J[k. MakcBemia. OTpakeHue U MpeJoMIICHHE CBETA.
Jucnepcun cBeta U OOpaTHBIM AKCIEPUMEHT IO «CMEIICHHIO» LIBETOB. SIBIeHHE AUPpPAKIMU.
XKuble wunm repOapHble SK3EMIULSIPHI TMPEACTaBUTENCH CBETONIOOMBBIX U TEHEBBIHOCIUBBIX
pactenuii. Pabota mpoTUB CHII BHEIITHETO AaBJICHHS 32 CUET PACIIUPEHUS ra3a. DJICKTPU3AIUs BOIBI.
AHOMasbpHas TeMmIepaTypHas 3aBUCUMOCTb IUIOTHOCTH BOJbl. Hucxondmumi moTok XOJOAHOW M
BOCXOJSIIIMA MOTOK TEIUION BOJBI. BhICOKOE MOBEPXHOCTHOE HATSKEHHE BOJbI. PacTBOpUMOCTH
BEILIECTB B HEMOJIAPHBIX U MOJSIPHBIX pacTBopUtensax. [IpoBepka 371eKTponpoBOJHOCTH PACTBOPOB
ANEKTPOJIUTOB U  HednekTpoiauToB. Ormpenenenne pH pactBopa pasiuyHbIX KUJIKOCTEH.
B3aumoneicteue BoAbpl ¢ MeTaulamu. B3auMonelcTBhe BOABI ¢ OKcuaamMu. ['maponus coiew,
00pa30BaHHbBIX CUJIbHBIM OCHOBAaHHEM U CJIa00N KUCIOTOM U HA060poT. PacTeHus pa3nuyHbIX rpynn
10 OTHOIIEHHIO K KOJIMUYECTBY BOJBI B OKPYKAIOIIEH cpelie (KUBbIE W TepOapHbIe SK3EMILISPHI).
[lepexon cpenneli conu B KUCIYIO0 U Ha000poT. IIpuroroBienue xecTkoi BOIbI M UCCIIEOBAHUE €€
cBoiicTB. [lonydeHnue rugpokcokapboHaTa MeIu (MalaXxuTa) U UCCIEI0BaTh €r0 CBOWCTB.
Jlabopamopmusie onvimul. 1.HaOmonenne wHTEpPEPEHIIMOHHONW KapTUHBI HA MBUIBHOMW IUICHKE.
2.HaGmronenue nudpakunoHHON KapTuHbl. 3. Habmionenue pacnpocTpaHeHUsT BOJHBIX PacTBOPOB
10 PaCTEHHIO.

Ipaxmuueckas paboma Ne 13. H3yuenue npucrocOOJIEHHOCTH OPTaHU3MOB K CpeJie OOUTaHHUS.
Ipaxmuueckasn paboma Ne 14. I3ydueHre BOJIHOBBIX CBOMCTB CBETA.

Ipakmuyeckas paboma Ne 15. 3ydenue u3o00paxxeHus, 1aBaeMOro JMH30M.

Ilpakmuueckas paboma Ne 16. I3mepenne yneabHON TEMIIOEMKOCTH BOJIBI.

IIpakmuyeckas paboma Nel7. VI3ydeHue keCTKOM BOJIbI U yCTpaHEHHE €€ KECTKOCTH
Ilpakmuueckas paboma Ne 18. ViccnenoBanue cpeabl pacTBOpa COJIEH M COKa paCTCHUM.
Ipaxmuuecxas paboma Ne 19. I3ydeHue cocTtaBa Mmoys

VIl.IIpocTpancTBo u Bpems (6 1)

[lonsaTns mnpocTpaHcTBa M BpeMeHU. [IpocTpaHCTBO 1 BpeMs B KJIaCCUYECKOM MexaHuke HproToHa.
AbcooTHOE TpocTpaHcTBO. OAHOPOAHOCTH IPOCTPAHCTBA.

N3otponHOCTh mNpocTpaHcTBa. MHepuuanpHas cucTteMa oTcyeTa M NepBbId 3akoH HbroToHa.
[IpeoOpasoBanusi ['anmmess W NOpuUHOMI OTHOCHTENbHOCTH [ammiies. AOCOMIOTHOE BpeMs.
Cnenunanpaas teopusi otrHocutenbHOCTH (CTO). /IBa moctynmara CTO u OCHOBHBIE CIIEICTBUSA,
BbITeKaronme u3 Hux. OOmas teopus orHocurenbHocTd (OTO). Buoputmel. buoputmbl. Tumb
OMOPUTMOB: (U3UOJIOTMUYECKHE M 3KoJoruueckue. Ilpumepsl pa3nuyHbIX THUIOB OHOPUTMOB Y
pacTeHuil U KUBOTHBIX. DoTonepuoausm. buopurmsl yenoBeka. JJMCHHXPOHU3M.

CrniocoObl nepenaun MHGOpManuu B kuBOW npupoze. IlepBas u BTOpas CUTHaJbHBIE CHCTEMBI.
OOmeH nH(pOpMAaIUEi Ha pa3TUUHBIX YPOBHAX OpraHU3alluy )KU3HU. Peakiuu MaTpU4HOTO CHHTE3a



(mpuHIMTI KoMIUIeMeHTapHOCTH). dDarorurto3. Pedunekc, Dtomorus. Mudopmarus u denoBek.
Bo3nukHOBEHHE U pa3BUTHE HOCUTENEH MHPOPMALIUU C APEBHEUIITNX BPEMEH JI0 HAIIETO BPEMEHHU.
DBOITIOLIUS COBPEMEHHBIX MH(OPMAIIMOHHBIX PECYPCOB

Jlemoncmpayuu.

Buneodparmentsr u poTtorpaduu mo TeMe: pa3ivyHbIC TUIIBI OHOPUTMOB Y PACTCHHIA U KHUBOTHBIX,
COBpPEMEHHBIE HHPOPMALMOHHBIE PECYPCHI.

[TopTpeTsl «COB» U «’KaBOPOHKOBY - BBIIAIOIIUXCS JIEATEICH HAyKH, IUTEPATyPhl U HCKYCCTBA.
Ta6nuuer mo 6mocunTe3y Oernka, paronuTosy, peIeKTOpHbIE IYTH.

VIlI1.IIoaroToBKAa M 3alIMTA HCCJIEA0BATEIbCKUX NMPOEKTOB (4 Yaca)
BrinonHeHHE 3KCNEpUMEHTATBbHOM YacTH MCCIEeNOBaTeIbLCKOW paboThl, odopmiieHHEe pPadOTHI.
Yyenuueckas KOH(EPEHIHs MO0 pPe3ylIbTaTaM BBHITIOJHEHHBIX MPOCKTHBIX M HCCIIEIOBATEILCKHX
paboT MECATUKIACCHUKOB (MHIMBUIYaTbHBIX WU TPYIIIOBBIX ).
Bonbiioe BHMMaHKE B Kypce yAeseTcs SKCIIepuMeHTy — bonee 25% yueGHOro BpeMeHu, -
OTBOJIUTCS HA JTJAOOpATOPHBIC

u npaktuaeckue padotel. ®I'OC B kauecTBe 0053aTEIHHOTO AJIEMEHTa TpU 00yUYEeHUH B
CTapLIMX KJIaccaxX LIKOJIbI IPEAYCMATPUBAET BhIMOIHEHUE KaX/IbIM CTApIIEKIACCHUKOM
WHJIMBU1yaJIbHOTO NMPOeKTa. be3 uccnenoBarenbCKuX yMEHUN U HaBBIKOB CO3/1aTh TAKOU MPOEKT
Oyzet cnoxxHo. YTOOBI COBEPIICHCTBOBATh ATH YMEHHUS M HABBIKH, B KypCe MPeTyCMOTpEHa Lienast
riaBa «lIpakTruueckue paboThI Al MHAUBHUIYaTIbHOM MPOEKTHOM AeaTebHOCTHY. PaboThl,
IPEJJI0KEHHBIE B HEM, MOTYT MOCITYXHUTh OCHOBOM ISl BHIIOJHEHUS UHIMBUyaJIbHOTO IIPOEKTA
CTapILEKIACCHUKAMH.

®opmupoBanue HaydyHoU KapTuHbl Mupa (HKM) sBisiercs BaxkHeiiiel 3agaueii 00y4eHus
cTapuIeKiIacCHUKOB. OHa /1aeT BO3MOKHOCTh UM HE TOJIbKO UMETh HCTUHHBIE MTPE/ICTAaBICHUS 00
OKpy’Karomiel ux AeHCTBUTEIbHOCTH, HO TaK)Ke MO3BOJIMT YTBEPIUTHCS B IPABUIBLHOCTH BbIOOpa
npoduins oOyuenus B 10-11 xi1. u onpeaenuTses ¢ BHIOOPOM MpOo(hecCHOHATBHOTO 00yUYeHHMS B
nanpHelnmeM. Kpome aToro, Takas KapTuHa SBISIETCS BaKHEHIIIMM KOMIIOHEHTOM B MUPOBO33pEHUHI
COBPEMEHHOT0 YIeHa IPa)KIaHCKOT0 00111eCTBA, HEOOXOAUMBIM aTpUOYTOM OTBETCTBEHHOI'O
MIOBE/ICHHUS YEJIOBEKA B

OKpY’KaloIleM MHUpe, HEOThEMIIEMON YaCThIO €ro Mpo(hecCHOHATBHON COCTOSATEILHOCTH, KaKOU ObI

cdepoit 1eaTeTbHOCTH OH He 3aHuMascs. B mo00ii, u, B IepByro ouepeib, TyMaHUTapHOM 001acTH

4eJIoBEK OYJIeT yCIIelIeH, €CIH OKPY>KatoLIHi MUP, B TOM YHUCIIE U €CTECTBEHHBINH, BOCHPUHUMAETCS
UM HE TOJIBKO SMOLIMOHAIBHO, HO ¥ PAllMOHAJIBHO.

MecTo y4eOHOro npeaMera B y4e0HOM ILIaHe

«ECTGCTBOSHaHI/Ie», XOTA U OTHOCHUTCA K IMPEAMETAM I10 BI)I60py, TEM HC MCHEC, ABIIACTCA
00s13aTeNnbpHOM YacThio 6a30BBIX 0011e00pa30BaTENbHBIX YUEOHBIX MMPEAMETOB Ha CTYIIEHH CPEIHETO
(moHOTO) OOpa3oBanms. Ha ero u3yuenue orBoautcs 102 yqeOHBIX 9aca, 1o 3 vaca B Hejgenmo B 10

KJ1acce.

«EctecTBO3HaHME» TIpeAHA3HAYCHO [UIi OOYYEHHs B INKOJNAX W Kiaccax HEMPOPHIBHBIX TI0
OTHOIICHUIO K €CTECTBEHHOHAYYHBIM JUCIMIUIMHAM, M, B TMEPBYIO oOdYepenb, B MNpoduisax
TYMaHHTapHOH HampaBlIeHHOCTH. BBeneHne «EcTecTBO3HaHMS» MO3BOJIUT 3HAYUTEIHHO 3KOHOMHTH
yueOHOe BpeMsl, BBICBOOOAMBILHUIICS pe3epB KOTOPOTro Iiejiecoo0pa3Hee UCIONIb30BaTh Ha
pacuidpeHie U yriyoneHue npoduibHBIX Y4eOHBIX MpPeaMeTOB (JIMTEpaTyphl, S3bIKOB, HCTOPUU U
T.1.).

IInanupyemsle pe3yJibTaThl 0CBOCHHS Kypca

JIMYHOCTHBIMH pe3yJibTaTaMH 00y4eHHs

€CTEeCTBO3HAHUIO B CpeJHel KO0 IBJISIOTCH:

. B chepe oTHOIIECHUH 00yJarommxcs K cede, K CBOeMy 3/I0pOBbIO, K MIO3HAHUIO Ce0st —
OpPHEHTAIMs Ha JTIOCTUKEHUE JINYHOTO CYACThs, PEAJIN3aLUI0 TIO3UTUBHBIX KU3HEHHBIX IIEPCIEKTUB,
WHUIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh M CHOCOOHOCTH K JINYHOCTHOMY CaMOOIPEIeNICHHIO,



CIIOCOOHOCTh CTABHTH 1M U CTPOUTH JKU3HEHHBIC ITAHBI; TOTOBHOCTh M CIIOCOOHOCTH 00ECIICUUTh
ceOe U CBOMM OJIM3KUM JIOCTOMHYIO H3Hb B IIPOLIECCE CAMOCTOSTEIBHOM, TBOPYECKOM U
OTBETCTBEHHOM JEATEILHOCTH, K OTCTAMBAHHUIO JTMYHOTO JJOCTOMHCTBA, COOCTBCHHOTO MHEHHUS,
BBIpaGaTBIBaTb CO6CTB€HHyIO IIO3UIINIO 11O OTHOLICHUIO K O6H_[€CTBCHHO'HOJ'H/ITI/I‘-ICCKI/IM COGBITI/ISIM
MPOILIOTO U HACTOSIIETO HA OCHOBE OCO3HAHHSI M OCMBICTICHUS HCTOPUH, TyXOBHBIX [IEHHOCTEH U
[[OCTI/I)KCHI/Iﬁ Hamel CTpaHbl, K CaMO- pa3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C
00I11eUeIOBEYECKUMHU LIEHHOCTAMHE U HJeajlaMU TPaXIaHCKOTO OOIIECTBA; IPUHSITHE U PeaTu3alius
[IEHHOCTEH 3JOPOBOTO U OE30MACHOTO 00pa3a KU3HH, OEPEKHOE, OTBETCTBEHHOE U KOMIIETCHTHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3UYECKOMY U ICUXOJOTHYECKOMY 3I0POBBIO;

. B c(pepe oTHOmIeHU 0Oyuaromuxcs k Poccun kak k Ponune

(OteuectBY) — poccHiicKas UJIGHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMUCKOM
UJCHTUYHOCTHU B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K UCTOPUKO-KYIbTYPHOM
OOIIHOCTH POCCUHCKOTO Hapoaa U cynpde Poccuu, marproTu3m, TOTOBHOCTD K CITY>KEHHUIO
OteuecTBy, €ro 3aluTe; YBaXKEHUE K CBOEMY HApOJ1y, YyBCTBO OTBETCTBEHHOCTH nepea PoauHow,
TOPAOCTH 3a CBOM KpaH, cBOX PoauHy, nponuioe U HacTosuiee

MHoroHanoHansHOrOHapoaa Poccun, yBaxkeHue rocy1apcTBEHHBIX CUMBOJIOB (TepO, ¢uiar, THMH);
(hopMHpOBaHHE YBAXKEHUS K PYCCKOMY SI3BIKY KaK

l'ocynapcrBenHoMy s13bIKy Poccniickoin denepanuu, SBISIIOIIEMYCS OCHOBOM POCCHIICKOM
UJCHTUYHOCTHU U TJIaBHBIM (DAKTOPOM HAIMOHAILHOTO CaMOOIIPEIeTICH s, BOCIIUTAHUE YBAXKEHUS K
KYJbTYype, 3bIKaM, TPAIUILUSIM U 00bIYasiM HApOI0B, TpoKuBaroux B Poccuiickoit denepanuu;
*B chepe OTHOIICHUS 00YYAIOIIUXCS K 3aKOHY,

roCy/lapCTBy U Ipa’kJaHCKOMY OOIIECTBY - IPayKJaHCTBEHHOCTD, IPaskJaHCKas O3ULHS
AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOT0 00IEeCTBa, OCO3HAIOLIETO CBOU
KOHCTUTYILMOHHBIE MpaBa U 005S3aHHOCTH, YBAXKAOILIErO

3aKOH U [IPaBOIOPATIOK, OCO3HAaHHO  IIPUHUMAIOLLETO

TpaJULIMOHHbIE HAIIMOHAIbHBIE U 00IlIeYeIOBEYeCKIE TYMAHUCTUYECKUE U IEMOKPATUUECKHE
LIEHHOCTH, TOTOBOT'O K YYacCTHIO B OOIIIECTBEHHOM JKU3HU; PU3HAHUE HE OTUYKIAeMOCTH
OCHOBHBIX IIPaB U CBOOOJ YE€JIOBEKA, KOTOPhIE MPUHAJIIEKAT KaXA0MY OT POKJIEHUS, TOTOBHOCTh K
OCYILECTBICHUIO COOCTBEHHBIX MIPaB U CBOOO 0€3 HapylIeH!s IpaB U CBOOO JPYTuX JIMIL,
TFOTOBHOCTh OTCTAaWBaTh COOCTBEHHBIE ITpaBa U CBOOO/IbI YEIOBEKA U IPak/IaHUHA COIJIACHO
OO0IIenPU3HAHHBIM IPUHIMIIAM U HOPMaM MEXyHapOHOTO IIpaBa U B COOTBETCTBUU C
Koncrurynueint Poccuiickoit @enepanuu, npaBoBast ¥ MOJIUTUYECKAs TPAMOTHOCTB;
MHUPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM
MIPaKTUKH, OCHOBAaHHOE Ha JIMAJIore KyJIbTyp, a TAKXKe pa3InyHbIX opMax 0OLIECTBEHHOTIO
CO3HAHHUs, OCO3HAHUE CBOEr0 MECTA B IOJIUKYJIBTYPHOM MUPE; HHTEPUOPU3ALIMS LICHHOCTEU
JEMOKPATUHU U COLIMAIIBHON COJIMJIAPHOCTH, TOTOBHOCTB K JIOTOBOPHOMY PETYIUPOBAHUIO
OTHOILIEHUH B TPYIIE WIM COLMATBHON OpraHn3allui; TOTOBHOCTh OOYUYAIOIIMXCS K
KOHCTPYKTUBHOMY YYacCTHIO B IPUHATHH PEUICHUH, 3aTParuBarolUX MpaBa U HHTEPECH], B TOM
qucye B pa3InYHbIX (hopMax OOIIECTBEH- HOM CaMOOPraHU3allK, CaMOYIpaBlIeHHsI, O0IIECTBEHHO
3HAYUMOM JIEATEIbHOCTH; IPUBEPKEHHOCTD WESIM UHTEPHAIIMOHAIN3MA, IPYKObI, pAaBEHCTBA,
B3aMMOIIOMOIIM HapOJI0B; BOCIIUTAHUE YBAXXKUTEIbHOIO OTHOLIEHUS K HALIMOHAJIBHOMY
JOCTOUHCTBY JIFOJIEH, X UyBCTBaM, PEIMTHO3HBIM YOEXKIEHUSIM; TOTOBHOCTh 00YUYaIOIINXCS
MIPOTUBOCTOATH UACOJIOTHH SKCTPEMU3MA, HallMOHAIN3Ma, KCeHO(hoOUr, KOppyIUH,
JUCKPUMMHALIMY IO COLMANIBHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM U IPYTHM
HEraTUBHBIM COLIUATIbHBIM SIBJICHUSM;

* B cepe OTHOIICHHU I 00yUJalOIMMXCs ¢ OKPY>KAIOIINMU JIFOJBMHU - HDABCTBEHHOE CO3HAHUE M
MOBE/ICHHE HAa OCHOBE YCBOEHUS OOIIEUeIOBEUECKUX IICHHOCTEH, TOIEPAHTHOTO CO3ZHAHUS U
MOBE/ICHUS B MOJIUKYJIHTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU JAMAJIOT C IPYTUMU
JIOJbMU, IOCTUTATh B HEM B3aMMOIIOHUMAHMSI, HAXOUTh OOIKE ENIA U COTPYAHUYATE JJIS UX
JOCTUKEHHUS; MPUHATHE TYMAHUCTUYECKUX LIEHHOCTEH, 0OCO3HAHHOE, YBAXKUTEIHHOE U
JT00pOXKENaTeTbHOE OTHOIIICHUE K APYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO; CIOCOOHOCTh
K CONEepeXMBAHUIO U (OPMUPOBAHNE TO3UTUBHOTO OTHOIIEHHUSI K JIFOJSIM, B TOM YHCJIE K JIULIAM C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbsI U MHBAIHIaM; OEpeKHOE, OTBETCTBEHHOE U



KOMITETEHTHOE OTHOIIIEHUE K (PU3MUECKOMY U TICUXOJIOTMYECKOMY 3/I0POBBIO IPYTHX JIOACH,
YMEHHUE OKa3bIBaTh MEPBYIO TIOMOIIb; (JOPMHUPOBAHUE BHIPAKEHHOM B ITOBEICHUH HPABCTBEHHOMN
MO3UIUH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATENIbHOMY BbIOOpY 100pa, HDAaBCTBEHHOTO CO3HAHUSA U
IIOBE/ICHHS Ha OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX LIEHHOCTEN U HPABCTBEHHBIX YYBCTB (4ECTH,
JI0JITa, CIPaBEIMBOCTH, MUJIOCEPIUS U IPYKeNto0us), KOMIIETEHIIUI COTPYAHUUECTBA CO
CBEpCTHHKAMH, IETbMH MJIAJIIIETO BO3PACTa, B3POCIBIMHU B 00pa30BaTEIbHOM, 00IIIECTBEHHO
I0JIE3HOM, Y4eOHO-HUCCIIeI0BaTEIbCKON, TIPOEKTHOM U APYTUX BUAAX JIE€ATEIbHOCTH;

* B cepe OTHOLIEHUH 00Y4aroUXCcsl K OKPYKaIoLIeMy MUPY, K )KUBOM ITPUPOJE, XYA0KECTBEHHON
KYJIbTYPE — MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HaYMMOCTb HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE JOCTOBEPHOI
nHpopManuei 0 IepeIoBbIX TOCTHKEHUAX U OTKPBITHIX MUPOBON M OT€YECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpPa U OOLIECTBA; TOTOBHOCTb U
CIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAMOOOPA30BaHMIO, HA MPOTSHKEHUH BCEH KU3HU;
CO3HATEJIbHOE OTHOILIEHHE K HEMPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOM
npoeCCHOHATFHON M 00IIECTBEHHON JAEATEIbHOCTH; YKOJIOTHYECKas KYIbTypa, OepexHOe
OTHOILIEHHE K POAHOM 3emiie, IpupoAHbIM OorarcTBaM Poccun u Mupa, moHUMaHUe BIAUSIHUS
COLIMAJIbHO-?)KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMAIbLHOU CpeJibl,
OTBETCTBEHHOCTH 32 COCTOSIHUE IIPUPOHBIX PECYPCOB, YMEHUH U HAaBBIKOB Pa3yMHOI'O
MIPUPOIONOJIB30BaHNUS, HETEPIIUMOr0 OTHOLIEHUS K AEUCTBUSAM, IPUHOCAILIMM BpE] SKOJIOTUH;
IPUOOpETEHUE ONBITA SKOJIOTOHAIIPABICHHOM J1€ATEIbHOCTH; 3CTETUYECKOE OTHOLIEHHUE K MUPY,
TOTOBHOCTB K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITa;

* B cepe OTHOLICHUH 00yJaroImuXcs K TPyy, B chepe COHaTbHO-9KOHOMHUUECKUX OTHOIICHHH —
yBa)XeHHUE BceX (POPM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOEI COOCTBEHHOCTH; OCO3HAHHBIH
BbIOOD Oynyieit npodeccuu Kak MyTh U Cocod pean3ali COOCTBEHHBIX KU3HEHHBIX TUIAHOB;
TOTOBHOCTH 00yYaroImuxcs K TpyA0BOH NpodecCHOHaIbHOM 1eSTeNbHOCTH KakK K BO3MOXKHOCTH
YUYaCTHsI B PEIICHUN JINYHBIX,

OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM; MOTPEOHOCTh TPYAUTHCS,
YBa)KEHHUE K TPYAY U JIIOIIM

TpyAa, TPYAOBBIM JOCTUKCHUAM, )106pOCOBeCTHOC, OTBCTCTBCHHOC U TBOPUCCKOC OTHOLICHUEC K
Pa3HbIM BHUIaM TPYJIOBOI\/'I JACATCIIBHOCTH, TOTOBHOCTH K CaMOO6CJ'Iy}KI/IBaHI/IIO, BKJIrO4as 06y‘-I€HI/I€ n

BBITTOJIHCHUEC JOMAaIllHUX 00513aHHOCTEH.

MeramnpeaMeTHble pe3ynbTaThl 00y4eHHs €CTECTBO3HAHUIO B CPEAHEH IIKOJIe MPEICTABICHBI TPEMsI
rpynnaMy YHUBEPCAIbHBIX YUEOHbBIX NEHCTBHI.

PerynsTuBHble yHUBepcaibHble yueOHbIE 1eHCTBUS BbIMyCKHUK HAyYUTCS:

* CaMOCTOSITEJIBHO ONPEAEIATH 1IeJIH, CTABUTh U (JOPMYJIHPOBAaTh COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNbHON AEATENBHOCTH U dKU3HEHHBIX CUTYallUAX;

. OLICHUBATh PECYPCHI, B TOM YHUCIIE BPEMsI U IPyTrUe HEMaTepualbHbIE PECYPCHI,
HE00XOAUMBIE IS TOCTUKEHHUS TIOCTABIIEHHON paHee LelH;

° COMMOCTABJIATH UMCIOIIHNECA BO3ZMOXKHOCTH U HCO6XOI(I/IMBIC I JOCTUKCHUS LCJIIH PECYPCHI;

. OpraHu30BbIBaTh 3()(HEKTUBHBIN OUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHKEHHS
MMOCTaBJICHHOM IIEIIH;

. OTIPEIEIATh HECKOJIBKO MyTEH TOCTHKEHUS TTOCTAaBICHHOM 1IN,

. BBIOMpATh ONTUMANBHBIN MYTh JOCTHKEHHS e C ydyeToM 3(hPeKTUBHOCTU
pPacxoJ0BaHUs PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U MOPAJIH;



. 3a/1aBaTh IIapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOKHO ONPEIEIUTH, YTO LIEJIb JOCTUTHYTA;
. COIOCTABIIATH ITOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LEIIbIO;

° O CHUBATD IMOCICACTBUA JOCTUKCHUA IIOCTaBJICHHOM Ociin B y‘IGGHOfI ACATCIIBHOCTH,
COOCTBEHHOM »KU3HH U YKU3HU OKPYKaromux JIIO,Z[eﬁ.

[To3naBaTenbHbIE YHUBEPCATbHBIE YUeOHBIE AeCTBHUS BBIMyCKHUK HaydnuTCS:

® KPpUTHYCCKU OLICHUBATH U HHTCPIIPETUPOBATH I/IH(i)OpMaI_II/IIO C pa3HbIX HO3HHHI>1;
® paciio3HaBaThb U (bHKCI/IpOBaTB IIPOTUBOPECYHUSA B I/IH(l)OpMaI_II/IOHHI)IX HCTOYHUKAX,
® HCIIOJIb30BaTh PA3JIMYHBIC MOJCIbHO-CXCMATHUYCCKHUC CPCACTBA AJIA ITPCACTABICHHA

BBISIBIICHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX MTPOTHBOPEUHIA;

. OCYIIIECTBIISATH Pa3BEPHYTHIA HHGOPMAIIMOHHBIHN IIOMUCK U CTa BUTh HA €r0 OCHOBE HOBBIC
(yueOHbIe U TO3HABATENIbHBIC) 3a/1a4H;

. HCKaTh M HAXOJUTh 000OIIEHHBIE CITIOCOOBI PEIICHUS 3a/1a4;
. MIPUBOJUTH KPUTHUECKUE apTYMEHThI KaK B OTHOIIICHUH COOCTBEHHOTO CY)K/ICHHS, TaK U B
OTHOILEHUU JECUCTBUM U CYXKIAEHUU IPyroro;

® AHAJIM3UPOBATL U Hp606pa30BLIBaTL HpO6JICMHO-HpOTI/IBOpe‘II/IBHe CUTyalluu,

° BBIXOJHUTDH 34 PaMKH lee6H0ro npeaMeTa U OCyleCTBIIATH HCHCHaHpaBHCHHBIﬁ IIOUCK
BO3MOXXHOCTH IIMUPOKOTO MEPEHOCA CPEACTB U croco0oB I[CI\/'ICTBI/U[;

° BBICTpanBaTb MHANBUAYAJIbHYIO 06pa3OBaT€J'H)Hy1-O TPACKTOPUIO, YUHUTHIBASA OTPAHUYCHHA CO
CTOPOHBI APYTIUX YHACTHUKOB U PECYPCHBIC OTPAHUYCHU,

. MEHSTh U YAEP)KUBATH Pa3HbIE MO3UIMH B TIO3HABATENILHON JAEATENbHOCTH (OBITH YYEHUKOM
u yuuteneM; (opMyIupoBaTh 00pa30BaTENbHbBIN 3aIIPOC U BBIMOJIHATH KOHCYJIbTaTUBHBIE (YHKIIUU
CaMOCTOSITENIbHO; CTABUTh POoOJIeMy U paboTaTh HaJ| ee

peUICHUCM; YIIPABJIATH COBMECTHOM MO3HABATENBHOM JIESITEIbHOCTHIO U HO,Z[‘-II/IHHTBCH).

KOMMYHI/IKaTI/IBHBIe YHUBCPCAJIBHBIC y‘-ICGHBIC JeHCTBUS

BbINyCKHUK HAYYHUTCS:
* OCYILECTBIIATH JIEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTeIbHOM OpraHMU3aluy, TaK U 3a ee MpeeaMu);

* [IPHU OCYILIECTBICHUH I'PYNIIOBON PaOOTHI OBITH KaK PyKOBOAUTENEM, TaK U YJICHOM MPOEKTHON
KOMaH/bl B Pa3HbIX POJIAX (T€HEpaTOPOM HJIeH, KPUTUKOM, UCTIOJIHUTEIIEM, TPE3EHTYIOIUM U T.

1.);

. Pa3BEpHYTO, IOTUYHO ¥ TOYHO M3J1arath CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX) SA3BIKOBBIX CPEJNICTB;

. pacno3HaBaTh KOH()IMKTOTCHHBIE CUTYAIlMH U MTPEAOTBPAIaTh KOH(IUKTHI 0 UX aKTUBHOM
¢bassr;



. KOOPJIUHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUSX BUPTYAIbHOI'O B3aUMOCHCTBUS (UITH
COUYETAHMsI pEAIbHOTO U BUPTYAJIbHOTO);

. COTJIACOBBIBATH IMO3UIIMY WICHOB KOMAH/IBI B IPOIIECCe padOTHI HAJl OOIIHM
MIPOYKTOM/pEIICHUEM;
. MIPEICTaBIATh MMYOJUYHO PEe3yabTaThl MHAUBHUIYAIbHON U IPYIIIOBOM AEATEIbHOCTH KaK

Iepes 3HaKOMOM, TaK U Iepesi HE3HAKOMOM ayIUTOPUEH;

. MoA0UPATh MAPTHEPOB TS JIETIOBOM KOMMYHUKAIIUU, UCXOSI U3 COOOpasKeHU I
PEe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a4 HE IMYHBIX CUMIIATUN;

® BOCIIPUHUMATh KPUTHYCCKHUEC 3aMCUYaHMs KaK pECypC COOCTBEHHOTO Pa3BUTHA,

. TOYHO U €MKO ()OpMYJIMPOBATH KaK KPUTUYECKHE, TaK U OJJOOPUTEIIbHBIE 3aMEUaHUs B ajpec
JPYTUX JIO/ICH B paMKax JeJI0BO 1 00pa30BaTEIbHON KOMMYHHUKAINH, H30€rast IPH STOM
JIMYHOCTHBIX OLIEHOUHBIX CY)KICHUH.

Hpe,[[MeTHLIe PE3YyIbTaThl U3YyYCHHA €CTCCTBO3HAHUSA B Cpe,Z[Heﬁ HIKOJIC

BrinmyckHuK Ha 6a30BOM YpOBHE HAyUUTCS:
. MPUBOANTH TIPUMEPHI POJIH €CTECTBO3HAHUSA B (POPMHUPOBAHUHT

Hay4HOI'0O MMPOBO33PEHMS HA OCHOBE JBOJIIOLMH €CTECTBEHHOHAYYHOU KapTHUHBI MUpa
(pusmnueckas, MexaHU4ecKas, JIEKTPOANHAMHUYECKas, KBAHTOBO-IIOJIEBasT), @ TAKXKe €MHCTBA
3aKOHOB IIPUPOABI BO BeenenHoi;

. KJIacCU(UIUPOBATh YPOBHM HAYYHOTO IIO3HAHUS U HX

COCTABJISIOLIME: MUPBI (HAHOMHUP U MUKPOMUP, MAaKPOMUD, MEraMup), (pu3ndecKue sSBICHu,
XUMHUYECKHE PEAKINH, OMOJIOTHYECKUE MPOLIECCH, YPOBHU OpPraHU3allMi MAaTEPUU, YPOBHU
OpraHM3aly KU3HU;

. WJUTIOCTPUPOBATH Ha IPUMEPAX IEUCTBUE U MPAKTUYECKOE TPUMEHEHUE OCHOBHBIX
(GyH1aMeHTaJIbHBIX (PU3UUECKUX TEOPHid

Y 3aKOHOB: KJIACCHYECKON MEXaHUKHU, MOJIEKYJIIPHO-KUHETUUECKON TEOPUH, TEPMOJAUHAMUKH,
KJIACCUYECKOM 3JIEKTPOIMHAMUKH, CHEIIMaIbHOM TeOpUH OTHOCUTENBbHOCTH, KBAHTOBOM Teopuu (B
OCHOBHBIX JJIEMEHTAX );

° pacrio3HaBaTb (I)I/I3I/I‘-ICCKI/IG MpoHeCChbl B KOHTCKCTEC MCIKIIPEAMCTHBIX CB${3Cf/'I;
° HCIIOJIB30BATh [JIA OINKMCAaHHA XapakKTepa IMPOTCKaHUA

(bu3MYECKUX MPOIIeCCOB HU3NUYECKUE BEIMUUHBI U ICMOHCTPUPOBATH B3aUMOCBS3b MEXKy HUMU;
. OIHCHIBATH YCIOBUS MMPUMEHEHHsI (PU3UUECKUX MOJIeNeil (MaTepuanbHasi TOUKa,
MaTeMaTUYeCKUil MasTHUK, a0COJIFOTHO TBEPJI0€ TEJIO, HICATbHBIN Ta3, HeadbHas TeIIoBas
MallliHa, TUTaHeTapHasi MoeNb aToMa Pesepdopa, HyKJIOHHAs MOJIETh siIpa, MOAETh aTOMa

BojopoAa o bopy) mpu pemennn pusnyeckux 3aaad;

. periaTh Ka4eCTBEHHBIE U TIPAKTUKO-OPHUEHTHPOBAHHbBIE (PU3MYECKUE 3a]1a4H C SIBHO
3aJlaHHOM (PU3MYECKON MOJIEIBbIO B KOHTEKCTE MEKIIPEIMETHBIX CBSI3CH;

® NpCaACKa3bIBATh CBOMCTBA XUMHUYECKHX 3JIEMEHTOB Ha OCHOBAHUM NNCpUOANYCCKOr0O 3aKOHA,



. KJ1accu(uIUpoBaTh BUbl XUMUYECKUX MTPEBPAILEHUH U IPeACKa3bIBaTh UX BO3MOXKHBIE
IIPOJYKTHI;

. pPacCYUTBIBATh KOJIMYECTBEHHBIE XaPAKTEPUCTUKH IIPOCTEUIIINX XUMUYECKUX IIPEBPALLECHUN,
HCIOJIB3YS U1l pacyeTa 3aKOHbI COXPAHEHUI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ABOraipo;

. IIPEICKA3BIBATE N3MEHEHUS CKOPOCTH XUMUYECKUX PEAKIUHI B 3aBUCUMOCTHU OT
TEeMIIepaTyphbl U HAINYUS KaTaJIn3aTopa;

° MPUMCHATH HOHATHUC O XUMHWYCCKOM PAaBHOBCCHUH IJIA OIMMUCAHUS CBOMCTB 06paTI/IMBIX
IIpONLECCOB;,
® IIPHUBOJUTH IIPUMEPEI IIPAKTHYCCKOI'O UCITIOJIb30BAHNA XUMUYCCKHUX BCIICCTB U UX peaxunﬁ

B IIPOMBIIIJIEHHOCTH U B OBITY;
. Kiaccu(UIupoBaTh  OCHOBHBIC OuoJIorn4ecKue
MaKpOMOJIEKYJIbl ¥ Oa30BbI€ IPOLIECCHI, B KOTOPBIX OHU yYacTBYIOT;

® pacCiiozHaBaThb OTINYMA B CTPOCHHUU KMBOTHBIX U PACTUTCIIBHBIX KJICTOK, a4 TAKIKC O JHOKJICTOYHBIX
OpraHu3MoOB I10 OIIMCaHHI0, Ha I/I306pa)KeHI/I$IX WJIN 1104 MUKPOCKOIIOM;

. CpaBHHMBATh BUIBI JIC/ICHHS KIETKH (MHUTO3 M MEH03); ONPEICSITh CTalui MUTO3a TI0
H300paXKEHUSM;
. OOBSCHSITBH POJIb POTOCHHTE3A B TEOJOTMIECKUX MPOIIEccax Ha 3eMile U MOICPIKaHUN

CYIICCTBOBAHUS ) KU3HU,

. CpaBHUBATh OMOJOrMYeCKre OOBEKTHI MEKIY COOOH MO 33JaHHBIM KPUTEPUSIM; AeTaTh
BBIBOJIbI U YMO3aK/IIOUEHHS Ha OCHOBE JIAaHHOT'O CPAaBHEHUS; YCTaHABIUBATh CBA3b CTPYKTYPHI U
(GyHKIIMN OPTaHU3MOB;

. OIUCHIBATh (PEHOTHUIT OPraHU3Ma; KIacCU(PUIMPOBATH ONOIOTHYECKHE OOBEKTHI 10
CYLIECTBEHHBIM IIpU3HAKaM (OCOOEHHOCTH CTPOEHUS, TUTAHUS, IbIXaHUS, PA3MHOXKECHMUS,
pa3BUTHA);

° XapaKTCPU30BaTh USMCHYNBOCTD ITPOSABIICHUS TeHETUYECKOM I/IHq)OpMaI_[I/II/I B ITOKOJICHUAX Ha
OCHOBAaHUU SaKOHOMepHOCTef/'I U3MCHYHNBOCTH U XpOMOCOMHOfI TCOPHHU HACICACTBCHHOCTH,

CpaBHHUBATb HACJICACTBCHHYIO N HCHACJICACTBCHHYIO U3BMCHYUBOCTD,

° peaTh TCHECTUYCCKUEC 3aJa4U Ha MOHOFI/I6pI/I)IHOG CKpCIIMBAHUC; COCTABIIATh CXEMBI
CKpCHIMBAaHHA, UCITIOJIb3YH GI/IOHOTI/I‘ICCKyIO TCPMHUHOJIOTUIO U CUMBOJIUKY;,

° pas3iinvdaTb OCHOBHBIC IIPHU3HAKHW TOMYJIAIUN U OHOJIOTHYECKOTO BUa,

. BBISBIISITH MOp(doiornueckue, Gru3noaorndeckue, NoBEJACHIYCCKHE aIalTallii OPTaHU3MOB K
cpene oOuTaHus U

JEWCTBUIO IKOJIOTHYECKUX (PaKTOPOB; TPOTHO3UPOBATh N3MEHEHHE SIKOCUCTEM MO IEHCTBHEM
BHEIIHUX (PaKTOPOB;

® HaxXOJUTb CXOACTBO U pa3Indud YCJIOBCKA U JKUBOTHLIX; OTIPCACTIATL MOJACIIb 9KOJIOTMYCCKU
MPaBUIILHOTO MMOBEJCHUS B OKPYKAIOIICH Cpejie; OllEHUBATh aHTPOIIOTCHHBIC H3MEHCHUS B
ouocdepe;

. OIUCHIBATH OCHOBHBIC HAYYHBIC TUIIOTE3BI O TIPOUCXOIKIACHUH



Bceenennoii, CoaHEUHOM CUCTEMEI U IIAHET;
. BBIACIIATH O6I_I_II/IC CBOMCTBA U OTJIMYMA IUIAHET 3€MHOMI IpYIIIbI U IJIAHCT-TUTAHTOB,

. HCII0JIb30BaTh €CTECTBEHHOHAYYHYIO TEPMUHOJIOTHIO MPU ONTUCAHUU SIBJICHUN
OKPY>KaIOILIEro MUPa;

® KJ'IaCCI/I(l)I/II_[I/IpOBaTI) ITOJIE3HBIC HCKOIIAE€MBIC I10 XUMHNYECKOMY COCTaBy, METOJaM I[O6BI‘II/I,
00J1aCTH X MCIIOJIHb30BaHUS B TCXHOJIOTHH,

° MNPUMCHATH CCTCCTBCHHOHAYYHBIC ITOHATUA YU KOHUCTILUHA JJI1 OIMUCAHUS COBPEMCHHBIX
TEXHOJIOITHYECCKUX ,Z[OCTPI)KCHPIIZ, BKJIIO4Yasa HAHOTCXHOJIOIUIO U 6I/IOTeXHOJ'IOFI/IIO;

. pacrio3HaBaTh IPUHLUIBI paOOTHI U U3BJIEKATh U3 ONMCAHUSA HauOOJee BaKHbIE
XapaKTepUCTUKU NPUOOPOB U TEXHUUYECKUX YCTPOICTB;

° HCIIOJIH30BaTh JIEMEHTEI HCCIIEA0BATEIBCKOIO METO 1A IS BLISBIICHHUS B3anNMOCBS3CH
MCKAY 00BEeKTaMH U SABJICHUAMU, IIPOBOAUTDH Ha6J'IIOI[CHI/Ie, HU3MCPCHHUC U OIIMCAHUC,

® INPUMCHATDb B ACMOHCTPALIMOHHBIX 1 UCCIICA0OBATCIbCKHUX LECIAX COBPCMCHHLIC HpI/I60pBI
AJI UBMCPCHUA U Ha6JHOI[eHI/I$I,

HCIIOJIB3YA OITMCAaHHEC UIIN HpCIlJIO)KeHHBIfI AJITOPUTM SKCIICPUMCHTA,

. BBIJIEJISITh TIEPCOHANIbHBIN BKJIAJl BEIMKUX YUYEHBIX B (HOPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI MUDA,

° OCO3HaBaThb HCO6XOI[I/IMOCTB CO6J'II-OI[€HI/I}I Hpe,I[HI/IcaHI/Iﬁ 1 TCXHUKH 6C3OHaCHOCTI/I,
npeajaracMbiX B MHCTPYKIHUAX 11O MCITIOJIB30BAHHIO JICKAPCTB, CPEACTB OBITOBOM XHUMHH,
QJICKTPHUYCCKUX HpI/I60p0B, CJIOKHBIX MCXaHU3MOB;

° BBIACIIATH OCHOBHBIC ITPHU3HAKH 310POBOT'O 06pa3a KHU3HH, 0OBACHATH POJIb OTPHULIATCIIBHOT'O
BJIMAHHA AJIKOTOJIA, HUKOTWHA, HAPKOTHYCCKHUX BCIICCTB, MYTAarcHOB Ha 3JOPOBLE OpraHn3mMa u

3apOAbIIIICBOC PA3BUTHE; OIIPEACIIATE BO3MOKHBIC TPUYHUHBI HACIICACTBECHHBIX 3a00JIeBaHUM.

EcrecTBO3HAHNE N MCTO/JbI NO3HAHUA MHUPa
® Hpe)IMeTHBIe PE3YIBbTATEI OCBOCHUS TEMBI ITO3BOJIATIOT!

— BOCIIPOU3BOJNTL CBCACHUA O B3AUMOOTHOIICHUHN Y€JIIOBEKA U IIPHUPOIBI, 00 3Tamax Pa3BUTHA
C€CTCCTBO3HAHMA,

— I'paMOTHO NPUMCHATL €CTCCTBCHHO-HAYYHYIO TCPMHUHOJIOTUIO IIPpU OIMMCAHUN SIBIICHUI
OKpYyKaromero Mupa,

— BOCIIPOU3BOJIUTH ONPEAEIECHUS TEPMUHOB U MOHATUH (MaTepust, SMIMPUUYECKUN U
TEOPETHUYECKUI YPOBHU MTO3HAHMS, SKCTIEPUMEHT, HaOI0/IeHHEe, MOICIMPOBAHUE).

Meramup
— IIpenMeTHBIE pe3ysIbTaThl OCBOCHUS TEMBI IT03BOJISIOT!

— (opmynupoBaTh 3akoHBI Keriepa, 3akOH BCEMUPHOTO TATOTEHHUS;

— IIO0Ka3aThb CBA3b MCIKAY CBCTUMOCTBIO, IBETOM U TGMHGpaTypOfI 3BC3bI,



— OOBSICHATH, UTO TAKOE TATAKTUKH, KAKOBBI UX MAacChl, KAK OHM YCTPOEHBI M U3 YETO COCTOST,
xapakrepu3oBath Hamy ['anaktuky — Mueunsii [1yTs;

— IpOBOJUTH cpaBHEHUE Mepkypus, Benepsl, Mapca, IOnutepa, CatypHa, Ypana u Henryna ¢
3emiieii o penbedy NOBEPXHOCTH U COCTaBY aTMOC(EPHI;

— OOBSCHATH CYTh T€OpUHU BOJBIIIOro B3phIBA, B 4YEM 3aKIII0YACTCS KPACHOE CMEIIIEHNE U YeM OHO
BBI3BAHO;

— OIKCHIBATH (PU3UUECKUE XAPAKTEPUCTUKN 3€MIIH, €€ BHYTPEHHEE CTPOCHHE U XUMHUECKUI
COCTaB JIUTOC(EPHI;

— 000CHOBBIBATh BOZHUKHOBEHHUE 3eMJICTPSICEHUI U LIyHAMH;
— (popmynupoBaTh moHATUSA «MUPOBON OKEaH» U «BOIBI CYIINY;
— XapakTepu30BaTh OCHOBHBIE ITOKA3aTeIN MOT0/Ibl — TEMIIEpaTypy BO31yxa, aTMOc(hepHOe

AABJICHUC, HAITPABJICHUC U CKOPOCTh BETPA, BIAXKHOCTb BO3AYyXa4, 0071aYHOCTh U OCaJKH.

Maxkpomup
— HpeIlMeTHbIe PE3YJIbTAaThl OCBOCHUS TEMBI I1I03BOJIAIOT!

— (opMyNHpOBATH MEPBHIN U BTOPOX 3aKOHBI TEPMOJIMHAMHUKH, OCHOBHBIE TTOJIOKEHUS TEOPUU
MIPOUCXOXkKACHUS kU3HU Ha 3emiie A. . OnapuHa, OCHOBHBIE TIOJIOKEHUS KJIETOUHON TEOpUH, CYTh

9BOIIONMOHHOTO yueHus Y. /lapBuHa;

— MPUBOJIUTH IPUMEPBI HEOOPATUMBIX U 00OPaTUMBIX MPOLIECCOB U3 Pa3HBIX 00sacTeil
€CTeCTBO3HAHUA ((PU3UKHU, XUMUH, OUOIIOTHN);

— OOBSICHATH TOHSTUS: opraH, CUCTCMa OpraHOB, TKaHb,

OpraHu3M, SKOCUCTEMA, TPOIYLIEHTHI, KOHCYMEHTHI, peyIIeHThI, Ouocdepa, Hoochepa,
TexHocdepa, MyTalus;

— MEPEUYUCIIATH CYIECTBEHHBIEC PA3IN4Ms IPOKAPHUOT U DYKApHOT;

— ONKCBIBATh CTPOEHUE BUPYCOB, OOBSICHATH, IOYEMY UX PACCMAaTPUBAIOT KaK CBO€OOpa3HbIi
MOCTHUK MEKy )KUBOU U HEKUBOU IIPUPOIOH;

— Ha3bIBATh BCPXHIOKO U HUKHIOKO I'PaHUIBI 6I/IOC(I)CpLI " NepCUHUCIIATD (I)aKTOPBI, KOTOPELIC
SABJIIFOTCA OIrpaHUYUBAIOIIMMU IJI1 OTHUX CJIOEB C TOYKH 3PCHHUA (1)I/I3I/IKI/I, XUMHUHU U 6I/IOJ'IOFI/II/I;

— MPHUBOJIUTH OCOOEHHOCTH KJIMMaTta Poccun U MECTONOJIOKEHNS CYIECTBYIOIUX MPUPOTHBIX 30H
Ha TEPPUTOPHHU HAIlleH CTPAHBI,

— OIpEAEIIATh OHATHE KJIIMMAaTa U JI0Ka3bIBaTh, YTO OH SABJISIETCS BaXKHEHIIEW IPUYUHON
IIPUPOIHOMN 30HAIILHOCTH;

— 06’L$ICH$ITB, 4TO MPCACTABIACT cO0O0M CBET C TOUKH 3pCHUA (1)I/I3I/IKI/I M 4YTO TAKO€ IIKaJjJa
OJICKTPOMArdHMTHBIX BOJIH,

— OIIMCEIBATh, KaK MPOABIIACTCA adarlTalinusa paCTeHI/Iﬁ K MaKCHMMAJIbHOMY HUCIIOJIb30BaHUTIO
COJIHCYHOT'O CBCTA AJIA (bOTOCI/IHTCSa;

— (OpMyYIHPOBATH TOHATHE «BHYTPEHHSS SHEPTHUS» U OOBACHATH CYLIECTBYIOIINE CIIOCOOBI
W3MEHEHUs BHYTPEHHEHN SHEPTUU; ITOHATUE (TEIUTIONEPeIada» U TPU BUJIA TEIJIONEPEauH;



— MEepeyuncisITh PU3NUECKHe U XMMHUECKHUE CBOMCTBA BOJIbI, TPYIIIBI BEIIECTB MO UX CIIOCOOHOCTH
K JIEKTPOJIMTUYECKON TUCCOLIMALINY;

— O6’I>SICH$ITL, KaK IMPOUCXOAUT KPYIroBOPOT BOJALI B MIPHUPOAC, YTO TAKOC Tr'MAPOJIN3, IIJIAHKTOH,
HEKTOH U OEHTOC, 4TO TaKOe M0YBa
" Kak oHa o0pa3yercs;

— OIIMCHIBATh B33,HMOI[€IZCTBPI$I OpraHnu3MOB, HACCIIAIOIIUX ITOYBY,

— CpPpaBHUBATh XUIIHHUYCCTBO U Mapa3uTU3M, IIPUBOAUTL IIPUMEPLI paCTeHI/Iﬁ " ) KMBOTHBIX,
BBaHMOHeﬁCTBYIOHIHX 110 OTOMY THUILY,

— onpeAeNaTh noHaTHs pediekc, pedaekropHas ayra, GarouuTos, OHOPUTMBI, (OTOIICPHUOTU3M.
Muxkpomup. Atombl. BemectBa. Peakunu
— I[IpenMeTHbIe pe3ynbTaThl OCBOCHUS TEMBI TO3BOJISIIOT:

— Ha3bIBATb MOJCJIU CTPOCHHA aTOMOB U O6I>$ICH$ITB, B UCM pa3HHulla MCXKIY HUMU,
XapaKTCPU30BaATh UX NOCTOMHCTBA U HECAOCTATKU,

— 0OBSACHATH NOHSTHUSL: SJIEKTPOHHAs 000JI0UKa aTOMa, YHEPIreTUUECKUN YPOBEHb 3JIEKTPOHA,
JIEKTPOHHOE 00J1aKko (OpOUTaib), KATUOH, AaHHOH, SJIEKTPOOTPULIATEIbHOCTD;

— KJaccu(puIUpoBaTh BUAbBI XUMUUECKUX CBsA3eH (MOHHAsA, KOBAJICHTHAs!, METaJUIMYECKast) U
MEXaHHU3M MX 00pa30oBaHMUS;

— OXapaKTepu30BaTh (PU3NUECKHUE CBOWCTBA METAJIJIOB M CIJIABOB, Ha3BaTh CaMble TUIACTUYHBIE
METAJUIbI, METAJIJIBI C CAMOM IIJIOXOW 3JIEKTPOIPOBOJHOCTHIO, CAMBIN JIETKUM U CaMbIN TSYKEJIbIA

MCTaJJI, TYTOINIABKUC MCTAJLJIbI;

— c(OopMyIHPOBATH TPHU TOJIOKEHHUS MOJICKYIIPHO-KHHETUYECKON TEOPUU B COBPEMEHHOM
BapHUaHTE, IEPEYUCIIUTD arperaTHble COCTOSIHUS BELIECTBA;

— OIPCACIATD XapaKTCPUCTUKY IPUPOAHOTO I'a3a, €ro COCTaB U KOJIMYECTBECHHOC COACPKaHUEC €TI0
KOMIIOHCHTOB,

— XapaKTepu30BaTh OCHOBHBIE CBOMCTBA U COCTAaB HE(PTU, MEPEUUCIUTE HPAKIUH, [TOJTydaeMble
IIpU NieperoHke Hedru;

— OIH1CaThb CyTb aMOp(I)HOFO COCTOSAHUA TBCPAbIX BCUICCTB, NICPCUUCIIUTD U3BCCTHLIC aMOP(I)HLIC
BCIICCTBA U yKa3aTb 001acTh UX MMPUMCHCHU A,

— J0Ka3aTb OTHOCUTCIBHOCTD KJ'IaCCI/I(pI/IKaLII/II/I OpraHu4YC€CKUux
n HCOPTraHNYCCKUX BCIICCTB,

— Ha3BaTh OCHOBHbIE MOJIOKEHUS TEOPUH XUMUUECKOTO CTPOSHHSI OPraHNYeCKUX COeIMHEHUN A.
M. byrneposa, ®@. Kekyne, A. Kynepa;

— OOBSCHATH, YeM OTIUYAIOTCS PEAKIIUU TOTUMEPU3AINH U TIOTUKOHICHCAIIUH, U
WJUTIOCTPUPOBATH 3TU PEAKINH IPUMEPAMU;

— CHCTEMaTH3UPOBATh BUJIbI CMECEH 110 COCTAaBY, BBIPA3UTh COCTAB ra30BbIX, TBEPBIX U KUIKUX
cMecel;

— KJaccu(puIUpoBaTh AUCIIEPCHBIE M KOJUIOUIHBIE CUCTEMBI, onucath 3pdexT Tunnans;



— CpaBHUBATh CBOWCTBA U CTPOCHHE AJUIOTPOIHBIX MoAuduKauil pocdopa, yrieponaa, oIoa;

— OOBSICHATH MOHATHS: XUMHUYECKast pCaKknus, KaTaJln3aTophl,

(dhepMeHThI, XUMHUYECKOoe paBHOBecue, mpuHIiun Jle [llaTanbe;
— 0OBACHATD, KAKHE PEAKIIMU HA3bIBAIOTCS OKUCIUTEIbHO BOCCTAHOBUTEIbHBIMU, U PACCUUTATH
CTETICHb OKUCJICHHSI 3JIEMEHTOB 110 (pOopMysIaM UX COSIUHECHHIA,

— OXapaKTEpHu30BaTh METOJAbI JICUHCHHA — I'aJIbBaAaHHU3aLNIO

u aneKTpodopes, MPOBECTH CPABHUTEIBHBIN aHATHU3 MPOIIECCOB rajlbBAHU3AINH U
anekTpodopesa.

UYeoBek U €ro 310pOBbE

HpeI[MeTHI)IG PE3YIbTATBI OCBOCHUS TCMBI ITO3BOJIAIOT!

— OOBSICHATH, KaK B MPOLIECCE IBOJIOLUH U3MEHsIACh hopma

4epena U pa3BUBAJICI MO3T 4EJIOBEKa;

— OXapakTepHU30BaTh YeJIOBEKa Kak OMOCOIMATIbHOE CYILECTBO;

— OIIMCBIBATb OCHOBHBIC IMTOHATUA T'CHCTUKU, MCTOAbI NU3YUCHUS

T'€HECTUKH YCJIOBCKA, O6T)$ICH$ITI), 4qTO U3y4acT d)apMOI“eHeTI/IKa, OTHOI'CHCTHUKA U ITAJICOI'CHETHKA,
— Ha3bIBaTh NIPUOOPHI U annapaThl, KOTOpble GUKCUPYIOT U 3alMCHIBAOT OMOTOKH ceplia,
JIEKTPUUECKUE KOJIeOaHHsl FTOJIOBHOTO MO3Ta, C TOMOIIBIO KOTOPBIX U3MEPSIOT KPOBSIHOE

JaBJICHHUC,

— ONMCHIBATh, KaK (PUIBTPYETCSI KPOBb B HE(POHAX, KaK MPOTEKAET MPOLIECC TEPMOPETYIISLUU B
OpraHu3Me 4eI0BEKa;

— HEPCUUCIINTb XUMHNYCCKHUEC SJICMCHTBI, KOTOPBIC COACPIKATCH

B OpraHnu3Me 4YCJIOBCKaA, IPUBECTU ITPUMCPBI MAKPO3JIEMCHTOB, MUKPOJJICMCHTOB U
YIABTPAMUKPOIJIICMCHTOB B OPraHU3ME YC€JIOBCKA,

— Ha3BaThb 3360J’ICBaHI/I$I, CBs3aHHBIC C HEAOCTATKOM HJIN H30BITKOM Pa3HBIX XUMHWYCCKUX
QJICMCHTOB B HAILICM OPIraHU3MC,

— ONPEACIIATh PA3HUILY MEXAY aBUTAMHUHO30M, TUIIOBUTAMUHO30M U TUIIEPBUTAMUHO30M, Ha3BaTh
3a0071€BaHMs, BRI3BAaHHBIE HEIOCTATKOM B opranu3me ButaMuHoB C, A, D;

— ompenenaTh (yHKIIUUA TOPMOHOB B OpraHU3Me YeJIOBEeKa U MEePeUnCIINTh OCHOBHBIE CBOMCTBA
TOPMOHOB U TPYIIIBI, HA KOTOPHIE OHU JIETATCSA 10 CBOEM XUMHYECKOU IPUPOJIE;

— C(i)OpMy.]'II/IpOBaTI) TIOHATHA: aJIKAJIOU/BbI, BHJIOp(l)I/IHBI, BaKIINHBbI, aHTI/I6I/IOTI/IKI/I, XUMHOTEpAIINA;

— ONKCHIBATh MOHATUS (PU3UUECKOT0, ICUXUYECKOTO U HPABCTBEHHOI'O 3JI0POBBS U
UJUTFOCTPUPOBATH IIPUMEpaMU

KJIACCUYECKUX MTPOU3BEICHUN JTUTEPATYPLI U UCKYCCTBA;

— 06’L$ICH$ITB, 4TO TAKOC JXU3HCHHAsA CMKOCTbD JICTKHUX U €€ CPCAHUC MTOKA3aTCIIN,



— OOBSICHATB TIOHSTHS: aHTPOTIOMETPHS, MATHUTHBIN PE30HAHC, pEHTTCHOAMArHOCTHKA,
YABTPa3BYK, 3IEKTPOPOPE3, aHTPOIIOMETPHSI.

EcrecTBo3HaHuE Ha ciy)kO0e YeIoBeKa
— IlpeameTrHbIe pe3ynbTaThl OCBOCHHUS TEMBI II03BOJISIOT:

— MEPEUUCIIUTD FJIEMEHTAPHBIC YaCTULBI U JaTh UX KPATKYIO XapaKTEPUCTUKY, COCTAB IPOTOHOB U
HEUTPOHOB;

— J0Ka3aTh 6€30MacHOCTh BOJIBIIOro aipOHHOT0 KoJUTalepa JUIsl OKPYKaIOIIEero MUpa;
— MOJCYUTATh CYMMAapHYIO SHEPTHIO MPOTOHOB, CTAIKMBAIOIIUXCS B KOJUIAiaAepe;

— CpaBHMBATh XapaKTEPUCTUKY pa3HbIX BUIOB dekTpocTaniui — ['DC, TOC u ADC, onuckiBaTh
MIPUHIIMII JEHCTBHUS TEPMOIIEKTPUUECKOTO IT'eHEPaTopa;

— O0OBACHATH ITOHATHUS: PEeryiadaTOphl pOCTa, HECTULUABI, PCIICIIJICHTBI, UCKYCCTBCHHAA TTHIIA,

— OXapakTepHu30BaTh FT€HETUYECKU MOIU(PHUIIMPOBAHHBIE OPraHU3Mbl U TPAHCT€HHBIE IPOAYKTHI, a
TaK)X€ CIIOCOOBI X MOJIy4YEHUS;

— OIPpCACIATH MPAKTUYCCKOC 3HAYCHUC HAHOTEXHOJOT U AJI pa3BUTUA SJICKTPOHHUKHU, MCIUIIVHBI,
CEJIbCKOT0 X035CTBA, SKOJIOTHH, ONTHKH, aBHAIIUW, KOCMOHABTUKH U JAPYTrUx obyacreit
YEJIOBCUYCCKON ICATCILHOCTH;

— 00BACHATH NPUHLIUI PA0OTHI MUKPOBOJIHOBOMH 11€4YH, HArpeBaTeIbHbIX TPUOOPOB, OTIMYNE
JIFOMUHECLIEHTHOM JIAMIIBI OT CBETOAUOIHOM;

— pacno3HaBaTh MAPKUPOBKU J0OABOK, COACPIKAIIMXCS B MPOJAYKTaX MUTAHUS, HE
pexoMeHayeMbIX ['occaHanuIHaA30pOM 711 yIIOTpEOIeHMS;

— c(OopMyIHPOBATH, YTO TAKOE CUHEPTETHUKA U CAMOOPTaHU3AIIMS CIIOKHOM CUCTEMBI, U PACKPHIThH
3HaYEHUE CUHEPTEeTUKHU JUIS MO3HAHUS MAaTepUATbHOTO MUPA U COLIMATILHOTO Pa3BUTHUS OOIIIECTBA;

— OIPEACIATh IOHATUE 30JIOTOTO CEYEHUs, IPUBOJUTH IIPUMEPHI €TI0 UCIOIb30BAHUS B
HCKYCCTBE, apXUTEKType, KHHEMaTorpade, Mo33uu, My3bIKe U B IPUPOJIE;

— copMyIHPOBATH MOHATHE «OMOHHUKA» U TTOKA3aTh, TJI€ HAXOAT BOILJIOMICHUE €€ TPUHITUIIBI;
— MPOUJUTIOCTPUPOBATH B3aUMOCBSI3b IPUPOBI U TEXHUKU HA TIPUMEPAX U3 OMOHUKH.

BBINTyCKHHMK NOJIYYUT BO3MOKHOCTh HAYYHUThCS:

. COOTHOCHUTBH OOBEKTHI )KUBOW U HEXHBOW MPUPOJIBI CUCTEMHO C TOUKH 3PEHUS
€CTeCTBEHHOHAYYHOM KapTHHBI MUpa HAa OCHOBE CHHTE3a (PU3UUECKO, OMOIOrnYecKoi 1
XUMHUYECKON KapTUH MUpa; MIOHUMAaTh TPAHULIBI IPUMEHUMOCTH CYIIECTBYOIIUX TEOPHIL;

° HCIIOJIB30BaTh MOACIIN JlefICTBI/ISI CCTCCTBCHHOHAYYHBIX 3aKOHOB U KOHHGHHHI;'I JUIA
OIMCAHUS SABJICHUN U MponecCcoB pC€aJibHOTO MHUPA;

. HaXOJUTh B3aUMOCBSI3U MEXKIY (OpMOH U coaepKaHUEeM, IPUIUHOMN U CIECICTBUEM,
€AMHUYIHBIM, OCOOCHHBIM U O0ITUM, Teoprer U (haKTaMu JJIs €CTeCTBEHHOHAYYHBIX OOBEKTOB U
MIPOILIECCOB;

. IIPOBOIMTH CAMOCTOSTEIbHBIC SKCIICPUMEHTBI JUIS ICMOHCTPAIIMH OCHOBHBIX
€CTECTBEHHOHAYYHBIX TOHATHH U 3aKOHOB, COOJIO1ast MpaBuia Oe30MmacHoi paboTh;



. JIeJ1aTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAJIBHBIX JaHHBIX, [IPEICTABICHHBIX B BUC
rpaduka, TaOJIUIbI U TUATPAMMBI;

. 0000111aTh NMEIOIINECs JaHHbIE B BUI€ HEPOTUBOPEUNBOM THIIOTE3bI U 00CYXIaTh
BO3MOJKHBIE IIyTH €€ MOATBEPKIACHUS UIIA OIIPOBEPIKEHUS;

. HMHTEPIPETUPOBATH €CTECTBEHHOHAYYHYIO HH(OPMALIKIO, COIEPKALTYIOCS B COOOLICHUSIX
CMMU, pecypcax MuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsIX;

. PUMEHSTH IpH padote B Onbnmorekax u B MIHTepHETE METOIbI MTOMCKA HH(POPMALIUH,
BBIJICIISITH CMBICIIOBYIO OCHOBY NPOYUTAHHOTO M YBHJICHHOTO, KPUTHYECKH OLICHUBATh
JOCTOBEPHOCTD MOTYYEHHOH HH(pOpMAIINH;

. MIPOBOJIUTH CAMOCTOSATENBHBIN yUeOHO-HCCIIEI0BATEIBCKHIA IPOCKT IO €CTECTBO3HAHMIO,
BKJIIOYAIOIUI ONpeieSIeHHEe TeMbI, TOCTAaHOBKY LIEJH U 3a]1a4, BBIJBI)KEHUE I'MIIOTE3bI U IyTel ee
9KCIIEPUMEHTAJILHON ITPOBEPKHU, IPOBEIACHHUE IKCIIEPUMEHTA, aHAJIU3 €T0 PE3YJIbTATOB,
(bopMyIMpOBaHUE BBIBOJIOB U IIPEICTABICHUE TOTOBOTO HH(OPMAIIMOHHOTO MIPOIYKTa;

. Ha OCHOBE 3aKOHOB TEPMOJMHAMUKU IPUBOUTH IPUMEPHI POLIECCOB 0OMEHA MacCol U
SHEPIHel, B KOHEUHOM CYETE MPUBOIAIIMX K IBOJIIOLMU BeceneHHoH, BKITt0Yast 3BOIIOLHIO
INanaxtuku, CosHe4HOM cucteMsl, 3eMiH, buocdepsl U yesloBeKka Kak OMOJIOrH4ecKoro BUja,
YUMTBIBAsI BEPOATHOCTHBIN XapaKTep MPOLIECCOB B JKUBOW U HEKUBOU IIPUPOJE;

. pa3AessaTh 3Be3/bl Ha IPYIIIBI IO OCHOBHBIM XapaKTEepPUCTHKaM (pa3Mep, LBET,
TEeMIIeparypa);

® Ha3bIBAaTb XUMHUYCCKHUE COCAUHCHHNA COTJIaCHO IMPpUHIOHIIaAM MC}KHYHapOHHOﬁ XHUMHYICCKOM
HOMCHKIJIATYPBbI;

. Mpe/ICKa3bIBaTh B3aMMO/ICHCTBIE BEIIECTB C PACTBOPUTEIEMHU CBOMCTBA 00pa3yIOIIUXCSI
pPacTBOPOB Ha OCHOBE TEOPUU JIEKTPOIUTHUECKOMN AUCCOIUALINH;

® IMPHUMCEHATH IOHATUC O XUMHUYECKON CBA3U JJId O CaHus U IPCJACKa3aHuA CBOWCTB BCIIIECCTB
B Pa3JIMYHBIX arperaTHhIX COCTOSHUSX; COCTABISATh MOJIEIH MOJIEKYJT, 00IaJaroNX 3aJaHHBIMU
CBOMCTBaMH;

. OOBSACHATH NPUUYMHBI OMOJIOTMYECKOT0 Pa3HOOOpa3Hs Ha OCHOBE CUHTETUYECKOH Teopuun
HBOJIIOLIUH; HHTEPIPETUPOBATH POJIb JAHHBIX 3MOPUOJIOTHH B Pa3BUTUU TEOPUU aHTPOIIOTEHE3a;
. OOBSACHATH B3aUMOCBSI3b KOMIIOHEHTOB SKOCHCTEMbI Ha OCHOBE IIPAaBHJIA IKOJIOTUYECKOM

MUPAMUJIbI; IPUBOIUTH JOKA3aTEIbCTBA HEOOXOMMOCTH Il YCTOWYMBOTO PAa3BUTHUS TOICPIKAHHUSI
" COXpaHCHH BUJT0OBOTO MHOFOO6paSI/I${ Ha OCHOBE BBOHIOHHOHHOﬁ TCOPHH, a TAKXKE YYCHUSA O
ouocdepe;

. MCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOU IEATEIHLHOCTH U
MOBCEHEBHOM JKU3HHU JIJIs1 OLICHKHU BIIMSIHUS HA OPraHU3M YEJI0BEKa JIEKTPOMArHUTHBIX BOJIH U
PaINOAKTUBHBIX M3TyUYE€HU; CIIOCOOCTBOBAHUS YHEProcOepexeHNI0; 0€30IMaCHOTO UCTIOIb30BAHMS
MaTEpUaIOB U XUMHUYECKHUX BEIIECTB B OBITY; MPOPIIAKTUKY HMHPEKITMOHHBIX 3a00JIeBaHUH,
HUKOTUHOBOM, aJIKOTOJIbHOM M HAPKOTHUYECKON 3aBUCUMOCTEN; OCO3HAHHBIX JIMYHBIX JEHCTBUH 1O
OXpaHe OKPYKaroUIEN Cpebl;

. 00CYyXKIaTh CYIIECTBYIOINIUE TI100ANTbHBIE MPOOIEMBI YeTIOBEUECTBA (IKOIOTHIECKUE,
HEPreTUIECKUE, CHIPhEBBIC, IeMOorpaduIecKue U T. /I.) Ha OCHOBE €CTeCTBEHHOHAYYHBIX
MIPEJICTABJICHHUIA, & TAK)KE 0OOCHOBBIBATH B TUCKYCCHH BO3MOXHBIC TTyTH UX PEIICHUS.

ObecreunTh TOCTHXKEHUE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHON
MPOTpaMMBI, CO3/1aTh OCHOBY JIJISi CAMOCTOSITEIIBHOTO YCIIEIITHOTO YCBOCHUSI O0yUJarOIIMMHUCST HOBBIX
3HAHWUW, YMEHUH, BUAOB U CIIOCOOOB AEITETLHOCTH JOKEH CUCTEMHO- IeITeIbHOCTHBIN 1moaxo . B



COOTBETCTBHH C 3THUM IIOAXO0JO0M MMCHHO aKTHBHOCTb o6yqa101unxc;1 IMPU3HACTCA OCHOBOM
AOCTHIKCHUS PA3BUBAIOIIUX neae 06pa30BaH1/1;1 — 3HAHUA HC IIEPCAAOTCA B TOTOBOM BHUIC, 4
,Z[O6BIBaIOTC$I yYdaliuMHUCs B ITPOLECCE M03HaBaTeILHOMN JACATCIIbBHOCTH.

OpHMM U3 MyTeH MOBBILIEHUS MOTUBALIMU U YPHEKTUBHOCTH YUeOHOM NeSTEIIbHOCTH B CpEHEN
LIKOJIE SIBJISIETCS] BKIIIOUCHUE

y4dalnmxcs B yueOHO-UCCIIeIOBATENLCKYIO U IPOSKTHYIO ICATEIHbHOCTh, KOTOPAsi IMEET CIICTYIOIINE
0COOEHHOCTH:

1) LU ¥ 3a1a44 OTUX BUJOB ACATECIIBHOCTH, YUAIUXCs ONPEAEIAIOTCS KaK UX JIMYHOCTHBIMU
MOTHBaMHU, TaK ¥ COIIMATIBHBIMHU. DTO 03HAYAET, YTO TaKas ACATEIBHOCTD JOJDKHA OBITH HAIlpaBlieHA
HE TOJIBKO Ha MOBBIIIEHUE KOMIIETEHTHOCTH ITOIPOCTKOB B IIPEIMETHOM 001aCTH OIpeeIeHHbIX
y4eOHBIX AUCUUIUINH, HE TOJIBKO Ha Pa3BUTHE X CIIOCOOHOCTEH, HO M HA CO3/IaHUE MPOAYKTA,
HMMEIOIIETO 3HAYUMOCTD I APYTUX;

2) y4eOHO-HCCIIeI0BATENIbCKAs M IPOEKTHAs! IS TEIbHOCTh J10JKHA ObITh OpraHW30BaHa TaKUM
00pa3om, 4YTOOBI yJalrecs CMOTIIN Peain30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO 3HAYMMBIMH,
peepeHTHBIMU IpyIIaMHi OAHOKIACCHUKOB, yuuTeaeH u T. A. CTpos pa3IMyHOro poja OTHOLICHHUS
B XOJI€ LIEJICHAIIPaBICHHOM, IONCKOBOM, TBOPYECKOU U ITPOTYKTUBHOU

ACATCIIbBHOCTH, IOAPOCTKU OBJIAACBAOT HOpMaMU B3aMMOOTHOIIICHUH C Pa3HbIMU JIIOAbMHU,
YMCHHUAMU MICPEXOAUTH OT OAHOI'O BUAA O6H_I€HI/I$I K Apyromy, an/Io6peTa10T HaBBbIKHN
I/IHZ[I/IBHI[Y&JIBHOﬁ CaMOCTOSTCIBLHOMN pa6OTI>I " COTPYAHHNYECTBA B KOJIJICKTUBE,

3) opraHu3anus yueOHO-UCCIE0BATENIBCKUX U MPOEKTHBIX pa0OT MIKOJILHUKOB 00ECIIeYnBaeT
COUETaHUE PA3JIMYHBIX BUJIOB TO3HABATEILHOMN JEATENBHOCTU. B 3TUX BUIaX E€ATENbHOCTH MOTYT
OBITH BOCTPEOOBAHBI MPAKTUUECKH JIFOObIE CIOCOOHOCTH MOIPOCTKOB, peaTN30BaHbI TUYHBIC
MIPUCTPACTHS K TOMY UM UHOMY BUY ACSTEIbHOCTH.

B pe3yibTare yd4eOHO-UCCIe10BaTeIbCKON U MMPOEKTHOM JeSITeIbHOCTH 00yJaroIuecs
NI0JTy4aT IPeCTaBICHHUE:

° 0 q)HJ'IOCO(bCKI/IX 1 METOAO0JOTHYCCKHUX OCHOBAHUAX Hay‘IHOﬁ ACATCIIBHOCTH 1 HAYUYHBIX
MCTOHax, IPUMCHSCMBIX B I/ICCJ'IC,ZLOBaTeJ'ILCKOI\/’I n HpOGKTHOﬁ ACATCIIbHOCTH,

. O TaKUX IMOHATHUAX, KaK KOHILIENUs, HAy4yHas TUI0Te3a, METO/, DKCIIEPUMEHT, HA/IE)KHOCTh
THUTIOTE3bI, MOJIENh, METOJ] COOpa M METO]] aHAIN3a JaHHBIX;

. 0 TOM, YeM OTJINYAIOTCSI UCCIIEIOBAHHS B TYMAaHUTAPHBIX O0JIACTSIX OT MCCIIEIOBAHUN B
€CTECTBEHHBIX HayKax;

. 00 UCTOPUH HAYKU;

. 0 HOBEWIIMX pa3paboTKax B 00JAaCTU HAYKU M TEXHOJIOTUH;

. 0 MpaBUJIaX M 3aKOHAX, PEryJUPYIOIIMX OTHOLICHUS B HAYUYHOM,

I/I306pCTaTCJIBCKOﬁ 1 UCCJICOO0BATCIIBCKUX O6J'IaCT$IX JCATCIIBHOCTHU (HaTCHTHOC IIpaBo, 3alIruTa
ABTOPCKOI'O IIpaBa 1 T.

I.);

. 0 JESITeNbHOCTH OpraHM3alfii, cOOOIIECTB U CTPYKTYp,

3aMHTEPECOBAHHBIX B PE3YJbTATAX UCCIIEIOBAHUN U MPEJOCTABIISIIOUIUX PECYPCHI I TPOBEACHUS
WCCIIEIOBAaHHH U pean3aluy MPoeKToB ((hOHIBI, TOCYAAPCTBEHHBIE CTPYKTYPHI,

KpayadaHIUHTOBBIC CTPYKTYPHI U T. 11.).

BrInmycKHHUK CMOXKET:



. periaTh 3a7a4u, HaXOAAIINECs] Ha CTHIKE HECKOJIBKUX YUCOHBIX TUCIUILUIMH
(MexXnIpeMeTHbIC 3a/1a4n);

. MCIOJIb30BAaTh OCHOBHOM aJIrOPUTM HCCIICAOBAHUS NP PEIICHUH CBOMX y4eOHO-
[I0O3HABATEJIbHBIX 3a7a4;

. UCIOJIb30BAaTh OCHOBHBIE IPUHIUIIBI IPOEKTHOM JEATEIbHOCTH IPU PELIEHUU CBOUX
y4eOHO-TT03HABaTEIbHBIX 33/a4 U 3a/]1a4, BOSHUKAIOIIUX B KYJbTYPHOH U COLIMAIBHON KU3HH,

° HCIIOJIb30BATh 3JICMCHTBI MATCMATHYCCKOI'0 MOJACIUPOBAHHUA ITPU PCHICHUA
HUCCICO0OBATCIIbCKHUX 3aaa4,

. UCIOJIb30BATh 3JIEMEHTHl MATEMAaTUUECKOI0 aHAIN3a JIs UHTEPIPETALUU Pe3yIbTaToB,
HOJTYYEHHBIX B X0JI€ y4eOHO-HCCIeA0BaTENbCKON PabOTHI.

C Touku 3peHust (OpMUPOBAHUS YHUBEPCAIbHBIX YU€OHBIX AEUCTBUM, B X01€ OCBOCHHUS IIPUHIIUIIOB
y4eOHO-UCCIIE0BATENIbCKOM U IPOEKTHOM €S TETbHOCTH BBITYCKHUK

HAY4YHTCH:

. (bopMyIHpPOBATh HAYYHYIO TUIIOTE3Y, CTABUTH 1I€JTb B pAMKaX UCCIICIOBAHUS U
MIPOSKTHPOBAHMSI, UCXOJIS 3 KYJIbTYPHON HOPMBI M COO0Pa3ysiCh ¢ MPEICTaBICHUSIMEI 00 001IeM
Onare;

. BOCCTAHABIIMBATh KOHTEKCTHI M ITyTH PA3BUTHS TOTO WIH HHOTO BUIA HAYYHOU
JESITeIbHOCTH, OIIPEJIEIIsisi MECTO CBOETO MCCIICAOBAHUS HITH IIPOEKTA B OOLIEM KYJIBTYPHOM
MIPOCTPAHCTBE;

° OTCJIC)KHMBATb U MPUHKUMATh BO BHUMAHHUEC TPCHABI 1 TCHACHIIUN PAa3BUTHA Pa3JIMYHBIX BUJ10B
ACATCIIbBHOCTH, B TOM YHCJIC HAYUYHBIX, YIUTBIBATH UX IIPU ITOCTAHOBKE COOCTBEHHBIX ueneﬁ;

° OILICHUBATL PECYPCHI, B TOM YHCJIC 1 HCMATCPUAJILHBIC, TAKUC, KAK BPCM, HCO6XOI[I/IMBIC JJIA
JIOCTYDKCHHS IOCTABIICHHOM Ja(SAI0%

® HaxXOJUTh pa3/IMYHbIC HCTOYHHUKU MAaTCPUAJIBHBIX 1 HEMATCPUAJIbHBIX PECYPCOB,
IpeaAOCTABIAIOMUX CPEACTBA AJIA ITPOBECACHU A I/ICCHCI[OBaHI/Iﬁ U pcain3allui NIPOCKTOB B
PA3IINYIHBIX o0nacTax JACATCIbHOCTH YCJIOBCKA,

® BCTYIIaTb B KOMMYHHUKAIIUIO C ACPKATCIIAMU PA3JIMYHBIX THIIOB PECYPCOB, TOYHO U
00BEKTUBHO IMMPE3CHTY CBOH MPOCKT HUJIM BO3MOXKHBIC PE3YJIbTAThI UCCIICAOBAHUA, C LICIIBIO
oOecreyeHus MMPOAYKTUBHOI'O B3aMMOBBITOJHOT'O COTPYAHUYCCTBA,

. CaMOCTOSITENIbHO U COBMECTHO C IPYTMMH aBTOpaMH pa3padaThiBaTh CUCTEMY [1apaMeTPOB U
KpUTEPHUEB OLICHKH 3(P(PEKTUBHOCTH U MPOAYKTUBHOCTH PeaTH3alMU POEKTa WM UCCIIETOBAHUS
Ha Ka)kJIOM 3Tale peaqu3aliy U 10 3aBepIICHUH PabOThI;

. a/ICKBATHO OIICHUBATh PUCKHU PeaTN3alliu MPOEKTa U MPOBEICHUS UCCIICIOBAHMS U
Hpe,HYCManI/IBaTB myTH MHUHHUMHA3AIIUU DTUX pI/ICKOB;

. a/ICKBATHO OIICHUBAThH MOCIEACTBHS pean3allii CBOET0 MPOeKTa (M3MEHEHHsI, KOTOPhIe OH
BHECET B JKU3HB JAPYTHX JIIOJIEH, COOOIIECTB);

b AICKBAaTHO OILICHUBATH IIaJIBHeI\/'IH_Iee paSBI/ITI/Ie CBOCIO HpOGKTa W UCCICIO0BaHusA, BUACTH
BO3MOXXHBIC BAPUAHTHI IPUMEHEHHS PE3YJIbTATOR.



Y4yeOHO-MeTOANUYECKOE 00ecIeUeHue

1. EcrectBo3nanue. 10 knacc. YueOnuk. ba3zossiit yposens (aBtop O. C. ['abpuenss,
N.I". Octpoymos, H.C. IlypsimeBa, C.A. Cnaaxos, B.. CuBornasos). — M.: Jlpoda,
20109.

2.EcrectBo3nanue. 10 kinacc. Meroauueckoe nocodue (aBropsl O. C. ['abpuensiH,
C.A, Cnagkos).-M. [Ipoda,2017

3. EcrectBo3nanue. 11 kmacc. Yuebnuk. bazossiit yposens (aBtop O. C. ['aGpuensy,
N.T". Octpoymos, H.C. Ilypsimesa, C.A. Cnagkos, B.1. CuBornazos). — M.: [Ipoda,
20109.

4.OnextponHas Gpopma yueOHUKA.
HNuTepHeT-pecypcesbl:

1. http://www.alhimik.ru IlpeacraBieHbl cleayrolye pyOpPHUKH: COBETHI
aOUTYPHUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (O4EHb 00JIbIIAs MOA00PKA TaOIUIL

W CIPaBOYHBIX MAaTEpUAIOB), Becejdas XHMHs, HOBOCTH, OJUMITHAIBI,
KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUUYECKUX CBEICHUN).

2. http://lwww.hij.ru/ Xypran «XumMusi U KU3Hb» MOHATHO ¥ 3aHMMATEIBHO
pacckas3bpiBacT 000 BCEM HMHTEPECHOM, YTO MPOUCXOJUT B HAyKe M B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry—chemists.com/index.html DJEKTPOHHBIH KypHaI
«XUMHUKH U XUMUS», B KOTOPBIX IMTPEACTABJICHO MHOKECTBO OIIBITOB 110 XMMMUH,
3aHUMAaTEIIbHOU uHbopMaIm, MTO3BOJISFOLIEN YBJICYb YYCHHUKOB

IKCIIEPUMEHTATBHON YaCThIO MTPEIMETA.

4. http://c-books.narod.ru BeeBo3morkHast mutepaTypa 1o XMMHUH.

5. http://www.drofa-ventana.ru  M3BectHoe  W3IATENBCTBO  y4eOHOMH
nutepatypbl. HOBUHKM HaydHO-TIONYJISIPHBIX W 3aHUMATEIbHBIX KHHT 10

C€CTCCTBO3HAHMUIO.
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IToypouHo TemaTH4eckoe miaHnpoBanue no Kypey «EcrecrBosnanue», 10 kiaace (Beero
102 4 u3 Hux 4 4 — pe3epBHOE BpeMsi)

Pacnpenesienue
4acoB Npu
TUIAHUPOBAHUH Coaepsxanue ypoka Buna nesitesibHOCTH 00y4aeMoro
Tema ypoka
Ne m/m
1 2 3 4 5
4 BBenenue




BBenenue B ecrecTBO3HAHUE

[Ipupona-cpena oOUTaHMS U KICTOYHHK KU3HH YEJIOBEKa
B3aumooTHoOIIEHNS Yen0oBeKa U IPUPOJIBI, UX AUATIEKTHKA
[Ipupona — NCTOYHUK TBOPUECKOTO

BJIOXHOBEHHUS JesITeNIe HCKyCcCTBa

M. BuneodparmeHTH!I (I10JIs CEIbCKOXO03IHCTBEHHBIX YTOIHIA,
Kapbepbl Ui JTOOBIMM YT U PYJbl, METAJUTyprUYEeCKUe
KOMOMHATHI, Ta30- 1 HedTenpoBosL, Guotmwmmu, ['DC, TOL]
n ADC, mocnencTBus 3eMIIETPACEHUN U IIyHaMH,
HCYE3HYBIIHE BU/IbI PACTCHUIN M JKUBOTHBIX ); PEIIPOAYKLIUN
KapTHH BEJHMKHUX XYJAOKHUKOB C Tei3akaMu U JAPYTHMHU
oOwsexTamu npupons! (LumkuHa, JleBurana, ABa30BCKOTO,
IOona u np.); My3bIkaiabHBIE (PparMeHThI, MOCBAIICHHBIC

SIBICHUSIM TPUPOJIBI

ITocTaBUTH 11eTh MO3HATH HOBBIN MPEAMET Ha
OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO H
YCBOCHO 10O YaCTHBIM y‘Ie6HbIM JUCHUIIJIMHAM B
Kypce OCHOBHO¥ IIKOJIBI, X TOTO, YTO €IIIe
HEHM3BECTHO. XapaKTepH30BaTh MHOTOTPAHHOCTh
B3aHMOOTHOIICHHU YeI0BEKa U IPUPOIBI.
PackpsIBaTh poJib €CTECTBO3HAHHUS B
MHPOBO33PCHUH COBPEMEHHOT'O YEJIOBEKA.
CoOTHOCHUTD BIMSIHUE IPUPOJIBI C pe3ysIbTaTaMU
TBOPUYCCKOI'0 BAIOXHOBCHUA I[CﬂTeJ'Ieﬁ HCKYCCTBa
B €0 Pa3JINYHbBIX chepax.

(Yaiixosckuit, Cen-Canc, berxosen u jp.).




EcrtecTBO3HAanME —
€IUHCTBO HAYK O MPUPOJIE

Martepus u GOpMBI ee CyIIeCTBOBAHHUS.

Huanextrka ectectBo3HaHusI OCHOBHBIE ATAIIBI €70
pa3BUTHSL.

[ToHsiTHE O €CTECTBO3HAHUU, KAK CUCTEME HayUHbIX 3HAHUH O
pUpOJE.

. ITopTpeThl y4eHBIX-€CTECTBOUCTIBITATENEH,
BUICO(PParMEHTHI [0 UCTOPUU BOZHUKHOBEHUSI U PA3BUTHS
(u3KKH, XUMAW ¥ OHOIIOTHHI

PackpeiBaTh qUaieKTHKY €CTECTBO3HAHMS (BCE
€CTCCTBCHHBIC HAYKH SIBIITIOTCS PE3YIbTATOM
muddepeHnranum CHCTEMBI €IUHBIX
IIepBOHAYAFHBIX 3HAHUN O MPHUPO]IE,

1, HA000POT, CHHTE3 €CTECTBEHHOHAYYHBIX
3HAHUW YaCTHBIX HAYK B CIUHYIO CUCTEMY
MHPOBO33peHus). OnpenensITh BaKHEHIIIe
MOHSATHUS U XapaKTePU30BaTh CTAHOBIICHUE
(bu3UKH, XUMUU B OUOJIOTHH TI0 KYpCy OCHOBHOM
IITKOJIBL.




3-4 2 VYuenuueckas KOHPEPEHIIUA CaMOCTOSTEIIBHO BBIACIATH U (POPMYITHPOBATH
«EcTecTBO3HaHHUE — MTO3HABAaTEIIBHBIE LIENIH; BECTH IIOUCK U
€IMHCTBO HayK O NOJy4aTh HeOOXOAUMYIO0 HHPOPMALHIO;
IpUpOIE» IIPUMEHSTH METObI HHPOPMALIIOHHOTO

MOHCKa, B TOM YHCJE C TOMOILBIO
Coo0uieHns 00 UCTOPHH PA3IMYHBIX €CTECTBEHHBIX HAYK IO KOMITBIOTEPHBIX CPEIICTR, CTPYKTYPHPOBATS
YHHQUUHPOBAHHOMY IUIaHY: 3HAHUA; OCO3HAHHO U IPOU3BOJIBHO CTPOUTH
1) Uro usyyaet naHHasg HaykKa (IpeaMeT ee U3yueHHs) peueBoe BbICKa3bIBaHUE B YCTHOU U
2) OTHUMOJIOTHS Ha3BaHUS HAYKU NUCBMEHHOH popMmax; ciymark ¥ BCTYaTh B
3) Bo3HUKHOBEHUE HAyKU B APEBHEE BpeMs JIMAJIOT, YHACTBOBATD B KOJLICKTHBHOM
00CyXIeHUH MTPOoOIIeM, HHTETPUPOBATHCS B
4) Passurne Haykl B cpeAHne BEKA. | rpymmy cBepCTHHMKOB M CTPOUTH MPOLYKTUBHOE
Beinaromuecs nesiteny HayKu CpeTHEBEKOBbS. 5)  Pa3Burtue | B3anMoneiCcTBHE U COTPYAHUYECTBO CO
HayKH B HOBO€ BpeMmsl. Beiaromuecs nesreny. CBEPCTHHUKAMH U B3POCIJIBIMU; MIIAHUPOBATh
6) Pa3BuTue Hayku B HOBeillee BpeMs. Beiaaromuecs yueOHOE COTPYIHUYECTBO C yUUTEIEM H
y4eHbIE COBPEMEHHOCTH. CBEPCTHHUKAMHU.
7) Bxkriana poccuiickux y4eHbIX B pa3BUTHE MUPOBOM
HayKH.
BuprtyansHas skckypens «EcTeCTBEHHOHAYYHBIE MY3€H
MUPay», TOATOTOBJIEHHAS YJAIIUMHUCS COBMECTHO C YUUTEIEM
17

EcrecTBO3HAHNE M METOABI MO3HAHHS MHpa




OMIMpHYECKU YPOBEHB
HAYYHOTO MO3HAHUS

®opMbl TO3HAHUS: HAYYHOE M HEHAYYHOE.
JIBaypOBHSHAYYHOTOTIO3HAHUS :SMIIUPHUECKUI
(4yBCTBEHHBIH, OIIBITHBIH) u TEOpPETUIECKUI
(paumonanbuslif). [lonsarue 00

XapakTepu3oBaTh IMIUPUICCKUN YPOBHEHD
HAYYIHOTO MO3HAHUS U €TO
COCTABIIAIOIINE: HAOTIOICHNE, SKCIICPUMEHT,
CHIIOTE3a,

SMIUPUYECKOM YPOBHE HAYYHOTO MO3HAHUS U €r0 METO/IaX.
Habnronenue u skcniepument. [ uoresa 1 BEIBOJ.
MopenupoBanue, Kak METOA HAayYHOTO IO3HAHUSL.

[Mponecc MonENMpPOBaHUs U €T0 COCTABHBIC YAaCTH: CYOBEKT

(uccnemoBaTelnb), 00BEKT (ITPEIMET, MPOLIECC HIIH SIBIICHUC)

U MOJIEJIb, OTPAKAIONIast OTHOILCHUE MEKTY HUMH. THITBI

MoJieieli: MaTepHaabHbIe U 3HAKOBEIE.

. Ioptpets! yuenbix-ecrectBoucnbiTareneit (I'.["ammes,

H.Menneneena, I .Mennens, H. bekeroa, M. ®@apanes),

pa3In4HbIe MaTepHuabHblie pu3nuecKue (dMeKTpodopHas

MallluHa — MOJIEJIb MOJIHUH, KPHCTAIUTMIECKHE PEIIETKH

Pa3IMYHBIX TUIIOB), OHONOTHYecKue (MyJISKH LBETOB,

OpraHoB Tella YejoBeka), reorpaduyeckue (rmodyc, Kapra,

TEJUTypHiA), XUMHYECKHUE (IIapOCTep’KHEBbIE H 00bEMHBIE

MOJIEJIH MOJICKYJT Pa3IMYHBIX BEIIECTB).

MOJICTUPOBAHHE.
MoaenupoBars, T.€.
peoOpPa3oBBIBATE OOBEKT MO3HAHUS U3
YYBCTBCHHOU ()OPMBI B MOJIEIb, TJIC
BBIJICIICHBI CYIIECTBCHHBIC XaPAKTEPUCTHKH
00BeKTa, M MPeodpa3oBaTh MOJACIH C IENIBIO
BBISIBJICHHUS OOIIHMX 3aKOHOB. OmepupoBaTh
Pa3IMYHBIMU MOACIIAMHA €CTECCTBCHHOHAYYHBIX
JUCIUTUIAH JUTS UX TIO3HAHHMS.




[TpakTuueckas padora Nel.
DMMIUpUYEcKoe MO3HAHKUE B
U3Y4YCHHH CCTCCTBO3HAHUSI.

HccnenoBanre yclloBUM NPOTEKAHUW PEAKLIUN  MEKIY|
pacTBOpaMM 3JIEKTPOJIUTOB. HccnenoBanue  creneHu
3penocTu sI0JI0K ¢ UCIOJIb30BAaHUEM HOJHOTO PacTBOpa

MonenupoBaHye IBIKEHUSI HEOECHBIX Tel

W3rorosieHne Mozeeld MOJIEKYJ H30MEPOB

[IpoBOAKTE SKCHIEPUMEHT C COOIOICHUEM
TEXHHUKH 0€30TIaCHOCTH, HAOIIOAaTh 32 HUM,
(buKkCcHpOBAThH PE3YJIbTATHI U HHTEPIIPETUPOBATH
HX; CTPOUTH MOJIENTH MOJIEKYJ OPTaHUIEeCKHIX

COCIMHCHUHN U YCTaHaBJIUBATb

3aBHCHUMOCTb HX CBOICTB OT CTPOCHHSI Ha
npuMepe H30MepoB OyTaHa.

Teopetnueckuil ypoBeHb
HAYYHOTO ITO3HAHUS

ITonsitue o TEOPETHUYECKOM YPOBHE HAYYIHOTO ITO3HAHUS H
€r0 COCTaBIIIOMMX (OCMBICIICHHE AKCIIEPUMEHTAIBHBIX
(akToB, pa3paboTka U OOOCHOBAHUE THIIOTE3, IMOCTPOCHHUE
TEOPUH). MopenupoBaHue Ha TEOPETHUICCKOM YpOBHE
MO3HAHUA M THUIIBI Mojened (uaeanbHas, aHaJIoTHs,
MaTeMarnyeckas). Pojb MBICIEHHOTO OAKCIEpUMEHTa |
MaTEeMaTHYECKOTO MOJISIMPOBAHUS B CTAaHOBIICHUU U
Pa3BUTHH €CTECTBCHHBIX HAYK.

A. Cnaiinpl ¢ MoaensaMu cTpoeHus atoma TomcoHa u
Pezepdopna. OTHOCHUTENHLHOCTh  TTOHATHS MYCTOTHI.
Pasnuunble (u3uueckne, XUMUYECKHE W OHMOIIOTUYECKHE

MOACIIHN.

XapakTepru3oBarb TEOPETUYECKUN  YpOBEHb
HAY4YHOTO TO3HAHHUS M €Tr0 COCTaBIISIOLINE.

WnmocTtpupoBaTe 3TOT YpOBEHb HAY4YHOTO
MO3HAaHWA TPUMEpPaMM CTAHOBIEHUS  HAyYHBIX

Teopuii B (Qu3HKe, XMMHUM ¥ OHOJIOTHH.
CpaBHUBaTh MEXAY COOON YPOBHU NIO3HAHUS U

MOACIIUPOBAHUC HA KAXKIOM YPOBHEC.




9 MonenupoBanue nocrpoenus [lepuoanyueckoit CUCTEMBI
XUMHYECKHX 3JIeMeHTOB. CpaBHEHUE SMITUPHUECKOTO U
TEOPETUUYECKOTO ypoBHEH no3HaHus. Pons MogenupoBanus B
CoBepIIeHCTBOBATE KOMMYHHKATHBHYIO
Hay4YHOM NO3HAHUU. MneanbHas Moelb Ha TpUMepe
KOMIIETEHTHOCTH B IIPOLIECCE BRICTYILICHHS TIEpe
WJECANbHOIO ra3a U €ro COCTOSIHUS: 3aKOHBI
Cemmmap 110 Teme 3 B OJTHOKJIACCHUKAMU, OTCTAWBAHUS U
T . boiina-Mapnorra, lapns, I'efi-JTiocaxa, Menneneesa- 060CHOBAHHOCTH COOCTBEHHOH TOUKH 3PEHHUS U
«TeopeTnueckuil ypoBeHb =
P yp Knaneiipona. Ponb YBa)KCHHUS K MHCHHIO OIIITOHEHTA MPU
Hay4IHOT'O TTO3HAHUS) .
MaTeMaTUYECKOTO MOJACTUPOBAHUS U SBOIOIIUU 00CY)XJICHUH BOIIPOCOB CEMHUHAPA W COOOIIECHHI
BBIYUCIIUTEIIbHOW TEXHUKHU. (COOCTBEHHOTO U OJTHOKJIACCHUKOB).
10 Bbuonoruueckas cucreMaTuka U €€ BaXKHEHIIME

SI3BIK eCTECTBO3HAHMS.
Buomorusa

TaKCOHBI. bBUHOMUHAIIBHAS HOMCHKJIATYypa. Ionstue BUaaA.
Cucremaruka >kuBOTHBIX. [loHsITHE opoabL.

Cucrematuka pactenuil. [lonstue copra.
Bbronoruueckass HOMEHKIATypa — OCHOBa
npodeccuonanpHol nesrenpHocty. J. [lopTpeTs
Apucrorens, K.JIununes, U. JlapuHa; BUI€OPParMeHTHI ¢
TaKCOHaMH B OOTaHUKE W 300JI0TUH B IPUMEPHI
CHUCTEMAaTHKH OTAEIbHBIX PACTEHUH U )KUBOTHBIX.

Ha3pIBaTh )KMBOTHBIX M PACTEHUS B COOTBETCTBUU
C IpaBUJIaMU OMHAPHON HOMEHKIIATYPHI.
PackpbiBaTh BKJIaJ] OMOJIOTUYECKOTO SI3bIKA B
€CTECTBEHHOHAYYHBI SI3bIK U €r0
OO0IIEKyIBTYPHOE 3HAUCHHE.




TpuBuanbHbIE Ha3BaHMUSI. ParnmonanpHas
HOMEHKJIaTypa. MexXIyHapoiHasi HOMEHKIaTypa
HIOITAK.
XUMHYECKHUE FIEMEHTBI U MPOUCXOKACHUE UX Ha3BaHUI
Kiraccudukanys HeopraHUIeCKHX BEIIeCTB (OKCHIBI,
KHCJIOTBI, OCHOBaHMS, COJM) W MPHHIHUITEI 00pa30BaHUS WX

Ha3zrpiBaTh HCOPraHu4€CKUEC BEMICCTBA
PAa3HBIX KIIACCOB B COOTBCTCTBUU C IIPpaBUIaMU

11 HazBaHnd. JI. Tabnwmma, cmaiiq wim  BupeopparMeHT N
. o XAMHUYECKON HOMEHKJIATYPBI HIOITAK.
«Homenknarypa HMIOIIAK»; Tabmuiel win claiasl ¢
. | PackppiBaTh BKJIAaI  XHMMHYECKOTO S3BIKA B
aHUMAIMSIMK 10 OOIIMM NPUHITUIIAM 00pa30BaHMs Ha3 BaHUN .
BOXHEHIIMX KJIACCOB HEOPraHMYECKUX COEOUHEHHH — CCTECTBCHHOHAYIHBIM A3BIK 1 CTO
. 00IIEKyIBTYPHOE 3HAUCHHE.
OKCHJIOB, KUCIIOT, OCHOBAHWSI, COJIEH, - M X KIIaCCU(PUKAIIH.
SI3BIK ecTeCTBO3HAHMUS.
Xumus
12
SI3pIK Enuanier namepenust QU3ndecKux BETUYHH Ha XapakTepu30BaTh OCHOBHEIE U




ecrecTBo3Hanud. Ousuka

Pycu. Envannpsl mamepeHust GU3MUECKUX BETHMYUH B
HEKOTOPBIX APYI'HX CTpaHax. MexIyHapoaHas cucrema
eauHul u3Mepenus pusndeckux Beanunn — CH.

OCHOBHBIE U TPOU3BOAHBIE €TUHUIIBI

n3Mepenust puznueckux BennunH CU

. Iloptpets Oma, Kynona, HetoTona, DiHIITElHA 1 Ap.;
TaOIULIBI OCHOBHBIX W npom3BoaHblx eaunun CU;
JUHAMHYECKHUE BUACOpParMEHTHI, WUTIOCTPUPYIOLINE
Ba)KHEHIIINE MOHATHUS (PU3HKU IPUMEHUTEIBHO K TEME YPOKa;
cmaiig win BugeopparMeHT «CTapopyccKue eIWHHIIBI
MU3MEPEHHsI HEKOTOPBIX (PU3NUECKUX BEITUIUH.

MIPOU3BOIHBIC CIUHUIIBI U3MEPEHUS (PU3NICCKIX
penmmuuH CU. PackpeiTh Bkiam — (pu3HdecKoro
S3bIKa B €CTECTBCHHOHAYYHBIH SI3BIK M €Tr0
O0IIEKYIBTYPHOE 3HAUCHHE.

YcranaBiauBaTh COOTBCTCTBHUC MCKAOY]
CTapMHHBIMH PYCCKUMU €AMHHUIIAMHU
n [S210%050700E:01%0%¢ HU3MCPEHUA

(u3HMUecKnX BEJIMYMH HEKOTOPbIX cTpaH u CH.

13

EcrecTBeHHOHayuYHBIE
MIOHATHS, 3aKOHBI U TEOPUU

ECTeCTBGHHOHay‘IHBIe IIOHATHA. KOHKpGTHLIG nu
aGCTpaKTHBIC CCTCCTBCHHOHAYYHBIC IMTOHATHSA
3aKOHEI €CTECTBO3HAHMSL.

ECTGCTBCHHOHaquBIe TCOpUU. OnucareiabHbIe TEOpHU U

00BSICHUTENLHBIE TEOPHH.
[Iporaosupytomiast poyib €CTECTBEHHOHAYYIHBIX TEOPHIA.

XapakTepu3oBaTh U
KOHKPETH3HPOBAaTh Ba)KHEHIIINE KaTeropuu

TEOpUH TIO3HAHUS: TIOHATHS, 3aKOHBI,
TEOpUH, - Ha OCHOBE MaTepuajla OCHOBHOMN
HIKOJIBI 110 (PU3HKE, XUMHU H OHOJIOTUH
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EcrecTBeHHOHayuYHAas
KapTHHA MHUpPa

KapTI/IHLI MHpa: peIIMruo3Has, 6I)ITOBa$I, XYOOKCCTBCHHAs.

EctercBeHHOHAYYHAS KapTUHA MUpa
(EHKM). DBomrormuss EHKM u ee starsr:

XapakTepu30BaTh Ha OCHOBE JICyKIIHH
oO1iee MmpeIcTaBlIeHre O HAYYHOH KapTHHE MHPa,
YaCTHOE — O €CTECTBEHHOHAYYHOW KapTHHE MUpa
u

apUCTOTENEBCKUN, HBIOTOHOBCKUH, SMHIITEHOBCKAs
PEBOIIOLIHSI.
[IpuHIHAITE TO3HAHYSI B €CTECTBO3HAHWHU: COOTBETCTBUS,

JTOTIOTHATETPHOCTH, TPUYNHHOCTH, CHMMETPUHU

. Tabnuiel 1 BUACOPPArMEHTBI, WILTIOCTPUPYIOLIHE
Ba)KHEHIIINE MOHATHS, 3aKOHBI U TEOPUHU
€CTeCTBEHHOHAYYHbIX JUCLUHUIUIMH MO KypCy OCHOBHOM
ITKOJTBI.

JI.O. 1.IloctpoeHue paBHOCTOPOHHHUX
TPEYTOJIHHUKOB M3 CITMYEK Ha TUIOCKOCTU U B IPOCTPAHCTBE

€AMHUYHOE — O IPEAMETHOI KapTHHE MHUpA.
PackpsiBats ctpykTypy EHKM 1 B3auMocBs3s ee
yacTeil Ha KOHKPETHBIX MTpUMepax U3 GU3UKH,
XUMUU U 6uojoruu. XapakTepru3oBaTh
spomonrto EHKM.

KoHnkpeTusupoBaTh NPUHIMIIEL, OTPAKAIOLINE
B3aUMOCBS3b ()yHAaMEHTAJIbHBIX TEOPHUI HE
TOJILKO Ha €CTECTBEHHOHAYYHOM, HO U Ha
TYMaHHTapHOM Y4eOHOM MaTepuale.




15-16 2 Knaccudukanus Mupos (MeraMmup, MaKpoOMHp, MEKPOMUD,
HaHOMHUpP). ['paHUIIBI MUPOB M YCIOBHOCTB 3THX TPAHUII.
[TpuGops! 1is U3y4EHUSI MEPOB, X SBOJIIOLHS OT CBETOBOI'O
MuKpockona P.I'yka 10 ckaHupyIOLIero TyHHEIBHOTO
mukpockona (CTM) 1 aTOMHO-CHIIOBOIO MUKPOCKOIIA KitaccuduimpoBaTh OKpy»KaroIiii MUp Ha Mera-
(ACM). , MAaKpO- ¥ MUKPOMHUPHI (B TOM YHCIIE U
MonekyiisspHOE pacliO3HaBaHUE U €r0 POJIb B IPUPOJE U HaHOMHUD). JIOKa3bIBATH OTHOCHTEIBHOCTH ITOM
R — KJIaccupUKauu. XapakTepru30BaTh 3BOJIOLUIO
MHupEl, B KOTOPBIX MBI KoMIbIoTepE! Gyymero. pa3nUYHBIX TPUOOPOB AJIS1 U3YUEHHS] MUPOB.
KHUBEM . OnuceIBaTh MOJNEKYJISIPHOE PACIIO3HABAHHUE U €TI0
. BugeodparMeHTHI B CIIAIBI IO YBOIONWH MUKPOCKOTIOB. AHAUEHHE B IPHPOJIE H KU3HH UEIOBEKA.
JI.O. 2. VnnrocTpanus NpuHIUIA COOTBETCTBHUSL. TTpOrHO3UPOBATH NAPAMETPHI H BO3MOKHOCTH
KOMITBIOTEPOB OyayIIero.
JI.O. 3.MogenupoBaHue NpUHLMIIA pAOOTHI CKAHUPYIOLIETO
MHKPOCKOIIA.
JILO.  4.[lokazaTenscTBO OETKOBOM MPUPOIBI (PEPMEHTOB.
17 IIIpaktuueckast padota Ne 2.
Habmnronenue 3a ropsiueii cBevoit
[IpoBOOUTD KCIIEPUMEHT € COOIIOIEHIEM
18 HIpakiurieckas pabora Ne 3. TEXHUKHU 0€30MaCHOCTH, HAOIIOAATh 32 HUM,
Hab6mnronenue 3a nmpopacranueM ceMsiH (acomu
(uKCUpPOBAThH pe3yabTaThl U HHTEPIPETHPOBATD
19 ITIpaktudeckas padota Ne 4. [HaGmoneHne 3a 13MEHEHHEM TEMIIEPATypPHI JIbAa U €T0 HuX.

COCTOSAHUCM IIPU HAIrpCBaAHUU|




20 1 O0001aTh OCHOBHEIE CBEAEHHUS 10
KOHKPETHOH MpoO0IeMaTHKe, BBIJCIATh U
XapaKTEepPU30BaTh BAXKHEHIIINE MOHSITHUS, 3aKOHBI
5 o . U TCOPHUH.
Ofobmenne sHanmi 10 OMIUPUYECKUN U TEOPETUUECCKUI YPOBHU HAYYHOTO p
TEeMeE:
no3Hanus. JI3eIk ectecTBo3Hanusa. EHKM.
«EcTecTBO3HAaHNE M METOIBI
EcTtecTBeHHOHAYYHBIE TOHATHUS, 3aKOHBI U TEOPHUH.
[IO3HAHUS MUPaY
21 1 [IpoBoauTh pednekcuro  coOCTBEHHBIX
IOCTHKEHUI B ITO3HAHWM €CTECTBO3HAHUS U
METOJIOB  €r0 ITO3HAHMUS. AHaM3NpoBaTh
pe3yabTaThl KOHTPOJIBHOM paboThI 51
0o
KonTponbras padora Ne 1 EcrecTBO3HaHKE U METO/IBI €r0 MO3HAHUS BBICTDAHBAT MYTH JIOCTHKEHUS IKETAEMOTO
YPOBHS YCIEITHOCTH.
12
Meramup
22 1

YenoBek u

XPpOHOJIOTHsL ACTPOHOMUYECKUX

XapakTepru3oBaTh XPOHOJIOTHIO




Bcenennas

MIPEJICTaBIEHUI U OTKPBITHHA: T€OLEHTPUYECKas CUCTEMA

MHpa; aHTPONOLEHTPUUECKAs CUCTEMA MUPA;

TeJIMOIIEHTpUYECcKas cucTeMa Mupa. ActpoHomsl 16-19 B.B.

MX BKJIaJl B pa3BUTHE MpelcTaBiIeHu 0 BeceneHHOM.
Kocmonorus. Bkiiag oredyecTBEHHOM HayKH B MUPOBYIO

KOCMOJIOTHIO.

. Ioptpetsl Apuctorens, [Itonemes,

Apwucrapxa Camocckoro, H. Konepruka, J[x. bpyno, I'.

INanmunes, K. L{I0IKOBCKOTO U MEPBBIX IIECTH COBETCKUX

KOCMOHABTOB; BUJCO(PPAarMEHTHI 110 TEME YpOKa.

JI.O. 1.0mpenenenvie reorpaduaeckoil MUPOTHI IO YTITY

HabmoneHust [lomsapHoit 3Be3 bl

ACTPOHOMUYECKUX MPEACTABICHUM U OTKPBITUN
Ha OCHOBE 3BOJIIOIIMH NPEJICTABICHUN O CUCTEMAX
MHpa:
TreOLEHTPUYECKOM, aHTPOIIOIIEHTPUUECKOM;
TETMOUEHTPUYECKOM.
AHanu3upoBaTh BKJIAJl OTEYECTBEHHBIX

YYEHBIX B MUPOBYIO KOCMOHABTHUKY.

Haxoauts [lonspHyto 3B€31y U ONPEAETATh 110
€€ MOJI0XKEHUIO0 COOCTBEHHOE MECTOHAXOXKICHHE.

23-24

IIpoucxoxneHue u CTpoeHUE
Bceenennoit

duznveckue SIBIICHUSTN3aKOHBI,CBA3aHHBIC

MIPOUCXOXKJIEHUEM U CTpOoeHHeM BceneHHoi.

Dddext Jomnepa. 3akon Xadbia.

Teopus boneioro B3peisa.

Ennuaungsr HA3MEpEHHUs KOCMHUYECKHUX PACCTOSHUM
Hebecnbie Tenma. CoszBe3ausi. 3Be3AHbIE  CKOIUICHUS|

3Be3znl. [InaneTs. KoMeTsl, METEOPUTHI, aCTEPOUIHI.

H. Toptpetsl A. Ditniiteiina, A. @punmana, K. lomnepa, B.

Cmudepa u  D. XaObna; BUZICOPPAarMEHTHl — MOJICIH

Bonpmoro B3pbIBa,  pa3NIAYHBIE TaTaKTHK

(BHJ'II/IHTI/I‘-ICCKI/IG, CIIMpAJIbHBIC U HeraBI/IHLHLIC), CO3BEC31H1A

THIIbI

v

OnwuceiBaTh U3MeHsIOUIyIOCS Beenennyto Ha
OCHOBE (PM3UYECKOW apryMeHTanuu (padoTsl A.
Oinmreiina, A. @®punmana, K. Jlomiepa, B.
Cmudepa mu 3. XaObna) u Teopun bombmioro

B3pHIBa. XapakTepu3oBaTh OCHOBHBIE
CTPYKTypHBIE 3JIEMEHTBI Bcenennoti.
Ucnonb30BaTh ~ OCHOBHBIE  aCTPOHOMHUYECKHE

€MHULIBI PACCTOSHHUSL.
AHanu3MpoBaTh HEKOTOPHIE HA3BAHUS
CTPYKTYPHBIX 3JIEMEHTOB BceneHHOM.




CeBCpHOFO nojriyuiapus, pasjiniHbIC HeOeCHBIE TEea.

25

Kak uenosek nzydaer
MeraMup

I[TepBole Teneckombl U 00cepBaTOPHU.
Teneckon-pedpakTop 1 TENECKON — pedIeKTop.
PanmoTeneckornsl 1 MeXXIIaHETHBIE cTaHINHA. OpOUTAIBHAS
acTpoHomuueckas ooceparopus (OAO).

. ororpadum u BumIEOPparMeHTHI 10 TEME YPOKa,

noptpetsl K. Suckoro, I'. I'anunes, U. Hetotona, U.
Jlunmepcres, NIKONBHBINA TEJIECKOIL.

OnuceIBaTh UCTOPUIO CO3AAHUS
TEJIECKOIIOB.

AHanmM3UpoOBaTh YCTPOUCTBO U
OPUHIUITE Pa0OTHI TEIECKOIIOB Pa3HOT0 THIIA
(TMH30BBIX, 3epKANBHBIX, PAAHOTEICCKOIIOB),
CPaBHMBATh UX HA OCHOBE aHAJIM3a.

XapaKTepI/ISOaTL 3HA4YCHHUC
MCXKIIJIAHCTHBIX aBTOMAaTHYCCKUX CT&HHI/IFI.




26

3aKOHBI ABUKEHUS
HEOECHBIX TeJl

ITepsrrit 3akon Kemiepa. Amoreit u mepurei.

XapakTepuCTHKH dJUTATICA: (POKAITBFHOE PACCTOSTHHE, (POKYC,

0Cb, MTOJTyOCh, SKCLIEHTPUCHUTET.
Bropoii u Tpernii 3akons! Kerutepa.
3aKOH BCEMUPHOT'O TATOTEHUSI.
Kocmuueckue ckopoctu.
. Toptpets! U. Kemnepa, 1. HetoToHa, 3.
Xab01a; BUICOPparMeHTHI 10 TEMaTHKE YPOKa.
MopenupoBanue BToporo 3akoHa Kemmepa.

VcTaHaBiauBaTh COOTBETCTBHUE

MEXTY BaKHEUIITUMU 3aKOHOMEPHOCTH,
KOTOPBIM ITOAUMHSCTCS IBIKEHNE HEOSCHBIX TET
H MPaAKTHYECKUM 3HAYCHUEM STHX
3aKOHOMEPHOCTEH IS HCCIICIOBAHUS
KOCMHUYECKOTO MPOCTPaHCTBa (TepBasi, BTopasi u
TPEThl KOCMHUYECKHE CKOPOCTH);, CBSI3bIBATh
KQueCTBEHHYI0O M KOJIWYECTBEHHYIO CTOPOHBI
JTHX

JI.O. 2. TTocTpoenue »iwrca. 3aKOHOMEPHOCTEM.
27 OO01mue cBeeHus O TalakTUKaX. YepHbIe BIPHL.
Knaccudukanus rajiakTuk:
IUTUITHYECKUE, CITUPATIbHBIE, HEITPABUIIbHBIC,
paMorajaKTHKH. Knaccudunuporars TraJIaKTHKH.

I'amaxkTuku

Hama ranaktuka - Mneunsrit myts.KBazapsl.
. BugeodparMeHTsI 10 TeMe ypoka

XapakTepu30BaTh PaMOTAIAKTUKY U KBa3apbl
OnuceIBaTh Hallly TAIAKTUKY - MIIEUHBIN Ty Th.




28-29 3Be3bl, ux poxacHue. CeKTpalbHbIN aHaIU3 - OCHOBA
WCCIIETOBAHNSA XHMHYECKOTO COCTaBa 3BE3.
XapakTepuCTHUKH (CBETUMOCTb, CIIEKTPaILHBINA KI1ace,

s¢dhexTrBHAS TEMIIepaTypa) U KIACCU(PUKAIIS 3BE3]]
(>xenThIe M KpacHbBIE KapiNKH, KpacHbIC THTAHTHI, XapaKTepu3OBaTh 3BE3/TBI HA OCHOBE
CBEPXTUTaHTHI, GelIble KapIHKH, HeHTPOHHBIE 3BE3/Ib). HX CHIEKTPATBbHOrO aHATH3A.

IIpoucxoxnenne Comiua u €ro cTpoeHue. VCeTaHaBIMBaTh COOTBETCTBUE MEXKITY
CTpyKTypa COTHEYHOH aTMOC(EPEI. BaKHEHIIMMH XapaKTEPUCTUKAMH 3BE3] M MX
ConHeuHsli BETEP. OCHOBHBIMHU TUIIAMHU.

3Be3anl. ComHie
. MonenupoBanue nmoBepxHoctr CoHIla (KOHBEKTHBHOMN OmpenensaTh HeOECHBIE TeNA U 3BE3/IHBIE
30HHI). BugeodparMeHTHI 10 TEME ypOKa. CKOIUICHUSI.
XapaxtepuzoBaTh CoJHIIE, €T0
CTPOCHHE U CTPYKTYPY COITHEUHOU aTMOC(hEPHI.
30

[IpakTnueckas padora Ne 5

I/I3yquI/Ie 3BC3IHOI'O Heba ¢ IIOMOIIBIO HOI{BI/I)KHOI\/'I KapThl.

[TpoBoaUTH N3yUYeHNE 3BE3HOTO HEbA C
MIOMOUIBIO HOJIBU>KHOM KapThl




31-32 2 Crpoenne CoHEUHOH cUCTeMBI, ee TuIaHeThl COTHeYHOU XapakTepu3oBaTh TUIAaHETHBIC
cucteMsl. [Ipyrue cTpykTypHbIe dneMeHThl COTHEYHON CHCTEMBI ¥ UX TIPOUCXOXKICHUE.
CHCTEMBI: CITyTHHKH IUIAHET, aCTCPOU/IbI, KOMETHI, OmnuceiBath CTpOCHHUE
MCTCOPHTEL. COJIHEYHOM  CHCTEMBI -  IUIAHETHI W JPYTHE
. BuneodparmenTs! u poTorpadguu no remMe ypoka. CTPYKTYPHBIC JICMECHTBHI. VYcraHaBnuBaTh
Conmednas cuctema u ee B3aMMOCBSI3b  MEXKJy OTUMOJIOTHEH Ha3BaHWM
TLIAHCTI HeOecHbIX Tesl CONTHEYHOW CHUCTEMBI M UX
0COOEHHOCTSAMHU.
33 1 YcTaHaB/IMBaTh IPUIMHHOCIIEICTBCHHBIC
CBSI3H, CTPOHTh JIOTHYECKYIO LIeTIb PACCyKICHUI
IInanera Mapc: MarHuTHOE 110JIe, MAPCUAHCKUI TPYHT, 1 JI0KA3aTCILCTB.
aTMocdepa IIaHeThl, e¢ JUaMEeTp, BpaIlleHHEe BOKPYT CBOCH CO6HpaTI’v AOKA3ATCILHYTO Gasy
ocu u Bokpyr Connna. Teppagopmuposanue. Mccnenopanne | BPABHHYTOM THIOTE3BL,  MIIOCTpHUPOBATE
Ypox-jucKyceus IUTIAHETHI C TIOMOLIBIO COBPEMEHHBIX JOCTHKECHHUI HAYKH CCCOOTBCTCTRYIOMICH TpC3CHTALHCH.
«Bo3MoXkHa JI KU3Hb HA B3aumMopeiicTBOBaTh B IpyIIie B MPOLIECCE
TEXHHMKH (AaMEPHUKAHCKOTO Mapcoxo/ia «Y AUBIEHUE» U
Mapce» POCCHIICKOr0 HEHTPOHHOTO aHAIM3ATOPa BOIKI). TOIEMHUHECKOTO BRICTYILICHUA.
APryMeHTBI «32» H «IPOTHBY» BO3MOKHOCTH )KU3HH Ha
Mapce.
13

O60a0uku 3emin: autochepa, ruapocdepa, atmocgepa.




34-35

Crpoenue 3emin.
Jlutocdepa

BryTpennee crpoenue 3eMid U €€ XUMHYECKHI COCTaB.

Crtpoenue u coctaB muTochepsl. MUHEpaIbl M TOPHEBIE
noposl. Pyasl.

Jlurocepnbie mumThl. 3emierpsicenus. [lkana Puxrepa.
WNuTteHcuBHOCTD 3emieTpsicenuil. Llynamu.
. O6pas1is! pya, MUHEPAIOB M TOPHBIX TIOPO
JUISL JEMOHCTpallMM HJIM B KadecTBE pa3laaTOYHOro
Marepuaia, ¢duznueckas KapTa MOJTYIIAPHH,
BUICO(QparMeHTHI [0 TEME YPOKa,
JI.O. 1.13yuyeHue coctaBa rpaHUTa

XapakTepru30BaTh BHYTPEHHE CTPOCHUE 3eMITH
¥ XUMHUYECKHI COCTaB €€ 4acTeil.

OmnuceIBaTh CTPOCHUE U COCTAB TUTOChHEPHI U
yCTaHaBIUBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U
MeXly HapylIeHHEM €€ CTPYKTYpHI U
IIPUPOAHBIMHU KaTaKJIIM3MaMU

CooTtHOCHUTP Oambl 3emietpsicenns o [lkame
Puxrtepa u ero nociencTusi.

36

[Ipaktrnyeckas padota Ne 6

I/I3y‘leHI/I€ KOJUICKI WU T'OPHBIX TTIOPOJ

[IpoBOOUTD IKCIIEPUMEHT € COOIIOIEHIEM
TEXHUKHU 0€30MacCHOCTH, HAOIIOAATh 32 HUM,
(uKCHpOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
1754
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T'unpocdepa. Oxeansl u
Mopst

Cocras ruapocdepsl. Mupooii okean. Mops. Hetunuunsie
Mmops: CapraccoBo, Kacnuiickoe n Apanbckoe.

Tema Mops B IPOU3BEACHUSX MUPOBOM XyI0KECTBEHHOMN
KYJbTYpBHI.
J. ®uznyeckas kapTa NOTyIIapuil, aTIackl, CIaiabl 1
BUJIcO(hparMeHTHI IO MaTepUATy YPOKa; PEIPOTyKITUN KapTHH
- WL
AiiBazoBckuii «JleBsiThiii Banmy», U. JleButan

XapakTepHu30BaTh COCTaB THAPOCHEPHI U
KpyroBopoT Boabl. KimaccudummpoBatb Mops 1o
Pa3TUIHBIM ITPHU3HAKAM.

OpueHTHPOBATHCS B BBIJTAFOIIUXCS
MIPOU3BENICHUSIX H300pa3UTEIBLHOTO HMCKYCCTBA,
MY3BIKH U JIUTEPATYPHI, CBSI3aHHBIX C MOPCKOM
TEMaTHKOM.

«beper Cpeauzemuoro mopsi», U. Ilumkun «Ha Gepery
Mops», JI. Jlaropao «Mope», A. PriioB «Ha romy6om
pocTope»; (PparMeHTsl My3BIKaJIBHBIX ITpon3BeneHuii - H.
PumckniiKopcakor «Canko», K. Jledroccu «Mope», M.
Pasens «Jlogka B okeane» u3 coopHuKa «3epkanay, I1.
YaiikoBckwii «JlebemuHoe o3epo», M. Mycoprckuit
«CHerypoukay.
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Bonpbl okeanoB u Mopeit

XHUMHUYECKUN COCTaB MOpCKOfI M OKCaHUYECKOM BOJBI.

ITpommuine.
Jlen B okeane. ['peHnmangusa. AHTapKTHIA.
JBwxenue Bog MupoBoro okeasa.
[IpunuBEI U OTIUBHL.
Mopckue TeueHud. Tumsl KIuMara.
. KapTer Mopckux TeueHnid, puzndeckas KapTa Mupa,
BUAECOPPArMEHTHI U CIIAiIbl IO TEME YPOKa.

JI.O. 2. MonenupoBaHHe BbICOKOH IJIOTHOCTH BOJIBI
MepTBOro mMopsi.

XapakTepu3oBaTb COCTaB M CBOMCTBA
OKEaHUYECKON U MOPCKOU BOJBI.

CBs3BIBaTh COACPpIKaHUC HpHMeCCﬁ n

KOJIMYECTBEHHYIO XapaKTEPUCTHKY
COJICHOCTH BOJIbI — TPOMMUJILIE, - C I[BETOM U
CBOMCTBaMU MOPCKOM BOJIBI.

OrneHuBaTh MHUPOBEIE 3aracel
reorpaduyecKoe OJI0KEHHE MTPECHOM BOIBI.

YcTaHaBIMMBaTh 3aBUCUMOCTDH MEXKIY
MOPCKHWMHU TCUCHUAMHA U TUIIOM KJIMMAaTa.

AHanu3upoBaTh MPUYUHBI MIPUINBOB
OTJIUBOB.

b4l
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Bogp! cymmn

Boap! cymm u ux xnaccudukanus. Ponnuku.
Iefizepbl. MuHepasbHbBIE BOABI M UX KIacCU(pHUKALIHS.
IIpobnema ipecHoit Boabl. O3epo baiikan.  KapcTtoBbie

SIBJICHUS 1 00pa30BaHHUE CTAJAKTUTOB U CTAJIATMUTOB.
AHOMasnbHBIE CBOMCTBA BOJIBI U UX 3HaYEHHE B IIPUPOJIE.
J. ®usmnyeckas kapra Mmupa u Poccuiickoit denepanuy;
BHJeo(parMeHTsI U craiiibl mo Teme ypoka. [IpeBparenns
HEPacCTBOPHUMBIX KapOOHATOB KalbLUs U MarHus (CpeaHux
coleit) B pacTBOPHUMEIE THAPOKAPOOHATHI (KUCIBIE COMN) U
o0paTHO — IpuyrHa 00pPa30BaHUs CTANIAKTUTOB U
CTaJIarMHUTOB.
JI.O. 3.Pacminpenue Bobl OIpyU HarpeBaHUU

XapaKTCpI/BOBaTB HAa3€MHBIC W IOA3CMHBIC
BOJbI CyIIUM W IIOKa3bIBaTb OTHOCHUTCIBHOCTH

TAKOTO JIeNIeHHUs Ha TMpHUMEpe pPOJHUKOB,
reif3epoB M1 MUHEPAITBHBIX HCTOYHUKOB.

KnaccudummpoBats MuHepatbHBIE
UCTOYHUKH, H OIICHUBATh ux
3HAYEHHE.

OnuceiBaTh KapCTbel U HUX XHUMHUYECKUEC

AHTOHHMBI - mporeccsl  00pa3oBaHUs
CTaJIAKTUTOB U CTAIarMUTOB.

VYcranaBiuBaTh 3aBHCUMOCTb MeXITy
AHOMAJIbHBIMH ~ CBOMCTBaMH BOJIBIN

CYIIECTBOBaHHEM >KM3HM Ha 3emJje, a TakkKe
(hopMHpOBaHUEM KIIMMaTa Ha IJIaHETE.

40 [IpoBOAUTE SKCHEPUMEHT C COOJNIOJICHHEM
TEXHUKU O€301MacHOCTH, HAONIOIATh 32 HUM,
] . (uKCUpPOBATH PE3yIbTATHI U
[IpakTrnueckas padora Ne T 3yueHue KecTKOM BOJBI M YCTPAaHEHHUE €€ KECTKOCTU
MHTEPIPETUPOBATH UX
41 ATtMocdepa u ee coctaB. BeprukanbHoe cTpoeHHe XapakTepu3oBaTh COCTaB aTMoc(epsl, ee

Atmocdepa. [Toroja.

atMocgepsl: Tporocdepa, crparocdepa, mezochepa,
tepmocdepa, sx3ochepa.

CocraB Bo31tyxa. O30HOBBIE JIBIPBI K TAPHUKOBBIH dPPEKT.

YaCTH W UX 3HAYCHUE B )KU3HU TUTAHETHL.
AHaIM3UPOBATh MPUYKUHBI O30HOBBIX JIBIP U
MapHUKOBOTO 3((eKTa U NPOrHO3UPOBAThH




ITorona m kIMMar.
. BuneodparmeHTs! 1 ciaiiipl IO TEME YpOKa.
MogenupoBanue napHUKOBOTO Y PekTa.

IOCICACTBUA JaHHBIX SIBJICHUH.,

YcranaBiuBaTh MECKIIPEAMETHBIC CBA3U HA

IIpuMeEpe TOHSATHM «II0T0JIa» U «KJIMMAT.

42

ATMocdepHoe naBieHue.
Berep.

Atmocheproe nasnenue. Keccornnas v BEICOTHas O0JIe3HU.
LTMKIOHBI ¥ AaHTULMKIIOHBI ATMOC(epHbIE YPOHTHI.

Berpa u ux BuABIL: MIKBaMI, cMepY,
aHTHIIAccaT, maccat, Opu3, GpeH, Oopa, CHPOKKO, MYCCOHBI,
TalipyHBI, yparansl, CMEpUYH, TOPHATO.

[kana bBodopra.
. BuneodparMeHThI 1 cIalipl IO TEMe YpOKa; PUOOPHI AJIs
n3MepeHus atmochepHoro gaBieHus (0apoMeTpsl).

XapakrepusoBatb aTMocepHoOe JaBlicHHE,
IIUKJIOHBI H aHTUIMKIIOHBI, aTMOC(EpHbIC
(GPOHTEL.

OnwuceiBaTh CIOCOOBI H3MEPEHUSI
aTMOC(EPHOTO JaBICHHUS;

Knaccudunmporarsb BeTpa U
OIICHUBATH OMMAaCHOCTh
Y TIOCIIEICTBUS CUITBHBIX BETPOB:
TalipyHOB,  yparaHos, cMmepueil, TopHao,
OOpBL.

AHanmu3UpoBaTh CUITY BETpa B COOTBETCTBUU
co mkanoi bodopra.

BnaxHnocTs Bo3yxa

Bnaxuocts Bo3ayxa. [lcuxpomerp u
I'urpometp. Touka pocsl.
Obnaxa, ux ¢popmsl 1 pasMepbl. Tymas.
OcaJKky ¥ UX THUIIBIL.
Panyra.
. BugeodparMeHTsl 1 claiiibl IO TEME YPOKa;

DEONOIVKIUA OPDOU3BEICHUN u’znﬁna’zn’rp IBHQOI'Q
r r=mJ v T [l r

HCKYCCTBA MO TEME YPOKa; TPUOOPHI JIJIst
M3MEPEHMS BIAXKHOCTH BO3yXa.



http://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B3%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
http://slovari.yandex.ru/~ÐºÐ½Ð¸Ð³Ð¸/Ð�Ð¡Ð­/Ð¢Ñ�Ð¼Ð°Ð½%20(Ñ�Ð¸Ð·Ð¸Ñ�.)/

OmnuceiBaTh  W3MEpPEHHE BIAXHOCTH aTMocepbl ¢ CBEIICHUS 00

XapakTepu30oBaTh BIAXKHOCTh BO3lyXa U OMOMIbIO THT'POMETPOB U IICHXPOMETPOB.
ee HOPMAaTHBBI. O1ieHUBATh BIUSHUE BIQYKHOCTH HA KJIMMAT U o0akax M ocajKax.
camouyBcTBHE TIoiel. O600maTh OpHUEHTHPOBATHCS B BRITAIONTHXCS

IMOJIYYCHHBIE B OCHOBHOH IIKOJIC

MIPOM3BENEHUSX H300pa3UTEIBLHOTO HMCKYCCTBA,
MY3BIKH U JIUTEPATYPhl, CBA3AHHBIX C TEMAaTUKOM

ypoKa.

[IpoBOANTE PKCIIEPUMEHT C COOTIOICHUEM

TEXHHMKH De30I1aCHOCTH, HAOJIFOAaTh 32 HUM,
HSy‘IeHI/Ie napaMeTpoB COCTOSAHUS BO3yXa B kabunere

(uKcHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATH
HX.




45 1 [Ipoucxoxnenue u ctpoenue Beenennoit YcerpoiictBo
Y TIPUHITUIIBI pa0OTHI TEIECKOIIOB PA3HOTO TUMA. 3aKOHBI
S —— IBIKEHUs HebecHbIX Ten. I'anakTuku. 3Be3apl. ConHile. O060011aTh OCHOBHBIE CBEJCHUS 110 KOHKPETHON
«Meramup ’ Conneunas cucreMa u ee manetsl.Jlutocdepa. npoOJeMaTHKe, BBIICISATh U XapaKTepU30BaTh
' I'mapocdepa. Atmocdepa. Ba)KHEHIIINE MTOHATHS, 3aKOHBI H TEOPHH.
O6omouku 3emnn»

46 1 IIpoBoauTh pednexcuro CcOOCTBEHHBIX
ILOCTI/DKCHI/Iﬁ B H3YUCHHUU T'€OJIOTHYCCKUX
00omovek 3eMin. AHaJTH3UPOBATh PE3YJbTATHI

Meramup. O6onouku 3emnu: tutocdepa, ruapocdepa KOHTPOJIBHOM a0OTBl W BBICTPaMBaTh MyTH

KonTposbHas pabora Ne 2 P $epa, runpochepa, P P P Y

atMocdepa. TIOCTHKECHHS KEJIAEMOTO YPOBHS YCIEITHOCTH.

21
Maxkpomup. buocdepa.
47 1 Kuznb, MpU3HAKU OCHOBHBIE CBOMCTBA KUBOTO OpraHU3Ma; €JIMHCTBO XapakTepru3oBaTh TPU3HAKU KUBOTO U

KUBOTO u ux XUMHYECKOTO COCTaBa, 0OMEH BEIIECTB, JTIOKa3bIBaTh WX OTHOCUTEIHLHOCTH Ha IIpUMepax
OTHOCHUTEILHOCTh CaMOBOCITPOU3BE/ICHHE, u3




HacnencrteeHHOCT, H3MEHYUBOCTb, pa3BHUTHE U POCT,
Pa3ApaKUMOCTb, IUCKPETHOCTh U LIEIOCTHOCTb,
SHEPro3aBUCUMOCTb. JKUBBIE CUCTEMBI, KaK
CaMOYTPABIISIONIHECS, CAMOPETYIUPYIOIIHECS,
CaMOOPTaHU3YIOIINECS] CHCTEMBI.

Tpu Hayana TEPMOJIUHAMUKH.

[TonsiTHE HTpONNH.
J. BumeodparMeHTsl U claiibl 10 MaTepUally ypoOKa.
JleMOHCTpalusl mMpomeccoB, 3HAKOMBIX CTapIIeKIaCCHUKAM
U3 KypcoB (GU3MKM W XHMHU OCHOBHOW IIIKOJEI,
MPOTEKAIONINX C M3MEHEHHWEM DHTPOIHH: PACTBOPEHHE B
BOJIE XJIOPOBOAOPOAA (AUCCONHAIUIO COJSTHON KHCIOTHI),
pacTBOpeHHE KPUCTAJUIOB TIEpMaHTaHaTa KaJlvsl UIIA MEIHOTO
Kylopoca B BOJI€, UCIIapEHUE BOIBI, TUPQPY3UIO Maxydux
BemlecTB (0JIEKOJIOHA) C TOPSIIEH JTAMITOYKH HAKaJIHBAHHUSA,
WCTapeHre Karik CIUPTa ¢ PUIBTPOBANBHON OyMaru Win
canderku. AHAOTUYHBIE SBICHUS B MHPE JXUBOTHBIX H
pacTeHuil (THUCHHE, OPOIKEHUE, TIPOIICCCHI JTUCCUMHUISAIIH )
JEMOHCTPHPYIOTCS C TIOMOIIBI0 BHICOPParMEHTOB U
CJIaiI0B.

HEKUBOH PUPOIBI, &, CIICIOBATEIBHO,
00001IaTh COBOKYITHOCT TAKUX MTPU3HAKOB MPH
OTIPEEIICHIH JKUBOTO.

OOBACHATH TpH Havaja TePMOINHAMUKH.
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TIpoucxoxaeHue Ku3H1
Ha 3emiie

OCHOBHBIE THIIOTE3bI IMPOUCXOXKIACHUS )KU3HU Ha 3emiie:

Kp€allhnOHU3M, TUIIOTE3a CaMOIIPONU3BOJILHOI'O 3apOKACHUS
JKHN3HH U3

XapaxkTepuzoBaTh OCHOBHBIE THIOTE3bI
MIPOUCXOXKJICHUSA KU3HU Ha 3eMIIe.




HEXXHBOTO, KOHIICTIIUS OMOreHe3a, TUIoTe3a MaHCIICPMHUH.
['umoTe3a mpoONCXOXKACHUS KU3IHH ITyTEM
OMOXMMHYECKOM ABOIONMH (runoTre3a OnapuHa—
Xonaeitna).
Jluckyccus 0 BOSMOXKHOCTH CYIIIECTBOBAHHUS BHE3EMHBIX
[ABWIN3ALIUN.

. BuneodparmeHTsI 1 ciiaiiipl IO MaTepHaTy YPOKa;
noptpetsl A.W. Omapuna u Jx. b. Xongeitna;
PEOPOAYKIMU KapTHUH BCIIUKUX XYAOKHUKOB Ha TEMY
00KECTBEHHOTO MPOUCXOKICHHS YKU3HU.

PackprIBaTh OCHOBHBIE ITOJIOKEHUS
MIPOMCXOKJICHUS )KU3HU Ha 3emiie
COTJIACHO KoalepBaTHOM Teopun A .M.
Omnapuna - JIx. b. Xonneiina.
YcraHaBIMBaTh IPUYMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTB JIOTHUECKYIO LIENIb PACCYKICHUMI
U JI0Ka3aTeJbCTB.

B3anMopeiicTBOBaTh B IpymIie B
IIPOLIECCE MOJIEMUYECKOT O BBICTYIIIICHHUS.
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XHUMHYECKHI COCTAB KIIETKH|

XuMHUecKas OpraHu3alus KIETKM Ha aTOMHOM —
3JIEMEHTHOM, - YPOBHE. Maxkpo3aeMeHTHI.
MUKpO3JIEMEHTHI.

MonekysipHbId ypOBEHb XUMUYECKO OpraHu3aiuu
KIJIETKU (MOJICKYIISIPHBIA COCTaB KIIETKH).

HCOpI‘aHI/IHCCKI/Ie coequHEHUS KISTKH. Boma u ee POJIb.

MuHepanbHbI€ COJIH.
Opranudeckue BelecTBa KIeTKH.

. BuzneodparMeHThI U ClTaiifipl IO TEME YpOKa.

JI.O. 1.CgoiictBa OenkoB. CsoiicTBa riroko3bsl. CBolcTBa
caxapo3bl. CBOICTBa KpaxMaJa.

Jloxa3piBats, 4TO  Ha aTOMHOM
(371eMEHTHOM)  yYpOBHE  pa3iuiuid MEXTY
XUMHUYECKON opraHuzaiued *XUBOW W HEXKHUBOU
[PUPOJIBI HET — 3THU pa3In4ysg HAYMHAIOTCS Ha
MOJIEKYJSIDHOM YpOBHE,  CIEIOBaTeNbHO, OH H
SIBIISIETCS TIEPBBIM YPOBHEM OpPTaHH3AINH KHBOU
[TPUPO/IBL.
XapakTepu3oBaTh MAKPO- U
MHUKPO3JIEMEHTHI B
OpTraHM3aIfH KU3HHU.

XUMHUYIECKON

Onpenensite O€IKH, KUPbI, YTICBOABI U
HYKJICHHOBBIE KHCIIOTHI 1 XapaKTepH30BaTh X

POJIb B JKU3HU KIETKH.
DKCIEPUMEHTAILHO
WACHTU(QHUIUPOBATh OCIKH U YTIICBOJIBI.

50 ITpoBOAUTH SKCIIEPUMEHT C
COOJTIOJICHHEM TEXHUKHU O€301TaCHOCTH,
HabroaTh 38 HUM, (PUKCUPOBATH PE3YJIbTATHI U
[Ipaktnueckas padora Ne 9 | Pacno3HaBaHne OpraHNUECKUX COEIUMHEHNI HMHTEPIPETHPOBATH UX.
51 YpoBHU OpraHu3aluy KU3HN KrneTounslit ypoBeHb OpraHHM3aldY KU3HHU Ha 3eMIIE. XapakTepr3oBaTh

YPOBHH
OpraHu3alyy )XKU3HU Ha 3eMJie Ha




TkaHeBbIl ypOBEHb. THUIIBI TKAHENW KUBOTHBIX
(smuTenuanbHas, COeqUHUTENbHASI, MBIIICYHAs, HEPBHAS) U
pacTeHui
(oOpa3oBaTenbHas, MIOKPOBHAS, OCHOBHAS W ITPOBOIAIIIAN).

OprauHbIil yPOBEHb.

Opranu3MeHHBIH YPOBEHb

[HonynsiunOHHO-BUIOBOI YPOBEHB

buoreouenornueckuii ypoBeHb. broiieHos.

BuocdepHslii ypoBeHb.
. BuneodparMeHTsI U CIaiIbl IO TEME YPOKa, TIAKATHI U
MYJISKH OPTaHOB U CUCTEM OPraHOB PAaCTEHM, YelloBeKa U
JKUBOTHBIX.

OCHOBE BA)XKHEHWIIMX MOHATUI Kypca OCHOBHOM
KOJbl (TKaHb, OpraH, CHUCTEMa OPIaHOB,
TTOTYJISIIAS, BUL).

AHanu3upoBaTh CyIIECTBCHHBIE
MIPU3HAKU KaXJI0TO YPOBHSI.
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ITpoKapHuOThI U 3yKapuOTHI

[IpokaproThI U 3yKapHOTHI.

bakrepun n ux kinaccupukanms: mo Gopme (OAITUILIH,
KOKKH, CITUPHILIBI, BUOPHUOHBI), TTO TUITYy TUTAHUS
(campoduThl, Tapa3uThl), IO OTHOLIEHUIO K KUCIOPOIY
(a3po0bl, aHadpoOb) OCOOCHHOCTH CTPOCHUS OaKTepuil U
WX KU3HEACATeNbHOCTH. Pob GakTepuu B IpUPOJIE U )KU3HU
YeJoBeKa.
[[nanoGakTepun (cHHE-3eJIeHbIe BOAOPOCIH) K OCOOCHHOCTH
WX CTPOCHUS M KU3HEACATEIBHOCTH. POJIb 1IM1aHOOaKTEepHil B
npupoe.
CTpoeHue KIETKU 3YKapUOTOB.
. BuneodparMeHThI 1 cialipl 0 TeEMe YpOoKa; TaOIHIIbL.

XapakTepHu30BaTh [1Ba HAALAPCTBA KUBBIX

OpPraHU3MOB — IIPOKAPUOTHI U 3YKAPUOTSHL, - HA
OCHOBE 0COOEHHOCTEH CTPOSHHUS X KIETOK.
PackpeiBaTh posib OakTepuii B MPUPOAE U KU3HU
YelloBeKa Ha OCHOBE OCOOEHHOCTEH CTPOCHUS 1
JKU3HEIEATEIbHOCTH.
PackpsiBath pojib uaHOoOAKTEpU B IPUPOIC
Ha OCHOBE OCOOEHHOCTEH CTpOeHHS U
JKU3HEEATeIbHOCTH. CpaBHUBATh IPOKAPUOTHI

U DYKapHOTHI.

53

[Ipaktnueckas padora Ne 10

N3yuyeHune pacTuTeabHON U AKUBOTHOU KIIETKU

54

[IpakTnueckas padora Ne 11

I/I3yquI/Ie MHUKPOCKOIMNYECKOTI'O CTPOCHUS ) KUBOTHBIX TKaHEeH

[IpoBOOUTD IKCTIEPUMEHT € COOIIOIEHIEM
TEXHUKHU 0€30MacHOCTH, HAOIIOAATh 32 HUM,
(UKCHpOBaTh pe3yIbTAaThl U HHTEPIPETUPOBATH
1754
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Knerounas Teopus.
[Ipocretiue. Bupycsl.

Knerounas teopus u ee nonoxenus.IIpocreiimue:
KT'YTUKOBBIE, pECHUYHBIC, aMeOOHIHbIE. 3HAUCHUE
MIPOCTEHMIINX B MIPUPOJIE U KU3HU YETIOBEKA.

Bupycsl. CtpoeHre U 0COOCHHOCTH KHU3HEACATENbHOCTH
BUpYycoB. BupycHsie 3a0oneBanus yenoBeka. BUY u
CIIMA.
YeIJI0BEKa.

I'pu6e1. Pos rpuboB B IpUPOIE M B XO3THCTBE

. BuzneodparMeHThI U Cl1aliIbl IO TEME YPOKa, TAOJIHUIIBI;
noptpet T.11IBaHHa,
J.W. IBanoBckoro u 3. Jl>xeHHepa.

XapakTepHu30BaTh OCHOBHBIC MOJIOKEHHS
KJICTOYHOW TEOPHHU. OnwuceiBaTh HA OCHOBE
CBEJICHHI 10 OMOJIOTHH U3 OCHOBHOM IITKOJIBI
HpOCTCﬁHH/IX 1 BUPYChI, a TAKIKC UX 3HAUYCHHUC B
TPUPO/IC U KHU3HHU YEITIOBEKa.

Pa3nmuuate  BHpyCHBIE U TpHUOKOBBIC
3a00JIeBaHUsl 4YeNOBEKa W COONIONATh MeEpHh
PO UITaAKTHKY.

56 [IpoBoAHTE SKCHIEPUMEHT C COOFOICHUEM
TEXHUKHU 0€30MacHOCTH, HAOIIOAATh 32 HUM,
o UKCUPOBATh Pe3yNbTaThl 1 HHTEPIPETHPOBATH
[Ipaktnueckas padora Ne 12 M3ydenune npoctedmnx ¢ p pesy prpeTHp
UX.
57 ITonsatue sxocucremsl. buoton. buonenos. buoreoneHos. OnuceIBaTh HKOJIOTHIECKYIO CHCTEMY.

DKOJIOTUYECKNE CUCTEMBI

O1iuus 6H0reoueH03a OT 3KOCHUCTEMBI.
HecTabunpHble ¥ CTAOMIBHBIE SKOCHCTEMEL.

Tumojoruss XKUBBIX OpraHusMoB O9KOCHCTCMBI:

MPOAYLEHTHI, KOHCYMEHTHI, PEIYLCHTBI
(carpodutel). ABTOTPOQBI.
I'ereporpodsr.

[TonsTHE 0 MUIEBBIX (TPOPUIECKUX) LETAX
OuoreoneHo3a. buonornueckuii KpyroBopoT BelecTBa B
npupoe.

KnaccupuumpoBaTh KHBBIX CYIIECTB
3KOCHCTEMBI 110 POJIU B MHIIEBOH eI
(IpoayLIeHThI, KOHCYMEHTHI U
PERYIEHTH) U THITy TUTaHUs (aBTOTPO(EI 1
reTepoTpodsr).
AHanmu3upoBartb YPOBEHb CTa0MIBHOCTH

OHOreoleHo3a.




. BugeodparMeHThl U ClaiIbl IO TEME YPOKa; pENpOaYKLIUH
KapTHH U3BECTHBIX XYJI0KHUKOB, OCBALIEHHBIE PA3THYHBIM
MIPUPOJIHBIM SKOcHcTeMaM, mopTpetsl A. Tencnu u B.

CykaueBa

58 [TumieBas nenb. /[Ba OCHOBHBIX THIIA TPOPHUUICSCKUX IIETICH
— macTOWIHBIE (1T BhICJaHNs) U IETPUTHBIC (TeTH
Pa3IOKEeHHS).
IInmesas ceTs. XapaKTepHu30BaTh SKOJNOTHIO, KaK HAYKY.
DKOJNOTHYecKue MUpaMubl ( YUCICHHOCTH, OOMAacCHl, ONMCHBATD IHIICBBIC LeH o
sneprum). Ilpasumno 10 %. [NonsTHE 00 3KOIOTHH.
[TumieBsie memny. TIUIIEBEIEC CETH.
OcCHOBHBIE MPOOIEMBI 3KOJIOTHH.
OKoJjorus. ) I'paduuecku oToOpaxkaTb IKOIOTUIECKUE
Dxonorudeckre (GaKkToOphl: A0MOTHIECKHE, ONOTHYECKUE, K
Okonoruveckue HakTopsl AHTPOTIOTEHHBIE. MTUPaMU/IBL. accuUIMpPOBATh
N . JKOJIOrHYECKUE (PaKTOPBHI.
. BuzeodparMeHThI 1 CIIal bl IO TEME YPOKa; IOPTpeET O.
[exkernst, IUTakaThl IO TEME YpOKa.
59 [IpoBOAHTE SKCHIEPUMEHT C COOIOIEHUEM

[IpakTnyeckas padota Ne 13

I/I3yquI/Ie B3aMMOCBSI3EH B I/ICKyCCTBeHHOﬁ OKOCHCTEME —
AKBapuyMe€ U COCTABJICHUC LICHGﬁ IIUTaHUA.

TEXHUKHU 0€30MaCHOCTH, HAOIIOAATh 32 HUM,
(uKCUpPOBAThH pe3yabTAaThl 1 HHTEPIPETHPOBATD
uX.
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buocdepa

Buocdepa u ee rpaHumbL.

Konmermmust 3Bosrorun 6mocdepsr B. U.
Bepranckoro. Hoocdepa. Texnocdepa. OCHOBHBIC
MOJIXOJIbI B yueHuH 0 Ouocdepe:
SHEPreTHYCCKUH, OMOTCOXUMHYCCKUH, MH()OPMAIUOHHBIH,
MPOCTPAHCTBEHHO-

XapakTepusoBaTh Ouochepy u ee
IpaHUIbL. BeIIEnaTh orpaHn4nBaronme GakTophl
BEepXHEH M HIDKHEH TpaHull ornocdepsl.

OnuchiBaTh  OCHOBHBIC TIOAXO/IBI B
yueHuH u 0 ouocdepe.

BPEMEHHOH, HOOC(hEPHBIIA.

OKonoruueckue npoodaeMbl YeI0BEYEeCTBA.
. BuneodpparMeHThI 1 cialiipl IO TEME YpOKa; TUTaKAaTHI,
noptpet B.W. Bepnaackoro. /leMoHcTpanus mpouecca
¢doTocuHTE3A.

AHaJ’II/I?)I/IpOBaTI) IIPUYNHBI, ITOCJIICACTBUA
U TIpeJiaraTh IMyTH PeIeHUs ITT00aTbHBIX
HKOJIOTUIECKUX TIPOOIIEM.
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VYpoxk cemunap:
«['no6anbHbIE
9KOJIOTHYECKHE MPOOIEMBI

YCJIOBCYCCTBA U IIYTHU UX

peIIeHns

DKOJIOTHYECKHE HpO6J’I€MLI:

- aTMocdepsl (MapHUKOBEIHN 3P eKT, CMOT,
KHUCJIOTHBIC IO );

- ruapochepsl (pa3auBbl HEPTH, 3arpsI3HEHHE
BOJIOEMOB IECTUIUAAMH U YIOOPEHUSIMH); - TATOCHEPHI
(3po3wst 0YB, OIMYCTHIHUBaHUE); - OHocheps! (M3MEHEHNE
OHOoJIOrN4ecKoro pasHooopasust GIophl U GayHbl).
[TponoBosbcTBEeHHAs TPOOIEMa U SKOJIOTHS 0€3011aCHOTO

nuTaHus. Y pOaHU3aIMs U SKOJIOTHS TOPOIa U JKUJTHIIA.
[TyTH pemieHnus IKOTOTHYECKHX MTPOOIIEM.

Konnenuus ycroituusoro passurus. /.

[Ipe3eHTannu yyanuxcsi.

BueodparMeHThI U claiiibl IO TEME YpoKa.

HaxoauTh ¢ TOMOIIBIO PA3THYHBIX CPEACTB,
BBIJIEIISITh, CTPYKTYPHUPOBATH U MPECTABIAThH B
BUJIE TOTOBOTO MpPOAyKTa (COOOIIEHHs U
MIPe3eHTalH) HeOOXOIUMYI0 HH(OPMAIIHIO.
YcranaBnuMBaTh MPHYMHHOCIIEICTBEHHBIE CBS3H,
CTPOUTH JIOTHUYECKYIO IIeTh PACCYKJICHUH U
JI0Ka3aTeJIbCTB.

BzaumopeiicTBoBaTh B TIpynme B Ipolecce
BBICTYIUICHUSL.
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IIpaktrueckas padora Ne 14

Nzydenne OBITOBBIX OTXO/IOB

[IpoBoauTh AKCIIEPUMEHT,
(ukcupoBath Pe3yIIbTATHI u
WHTEPIPETUPOBATH HX.

OneHnBaTh  3HAUYCHHUE
repepaboTKH OBITOBBIX OTXOIOB.

yTUuiM3anun u
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[TousaTEe OUOIOrNYECKOU

[NonsiTre OMONIOTHYECKOM FBOJIOIIUY.
JIMuTenbHOCTh, HEOOPATUMBIN XapaKTep,

XapakTepu30BaTh OHOJIOTMIECKYIO 3BOJIIOLUIO
U ee MPU3HaKH.

JBOJIIOLIUU

HaIpPaBJIE€HHOCTH 3BOJIOIHH.
OcHOBHBIE HampaBICHUS IBONIONNH. bronorndeckuii
nporpecc. buonornyeckuii perpecc.
AHTpOIOTeHe3 1 €ro ATAalbI.
. BungeohparMeHTHI 1 claiiibl O TEME YPOKa; TTaKaThI
«OBOJIIOLINOHHOE IPEBO PACTEHUI,
«OBOJIIOLIMOHHOE IPEBO KHUBOTHBIX», « IBOJTIOLUOHHOE
JIPEBO IPUMATOB U YEJIOBEKaY.

CpaBHUBATb IVIaBHBIC HAIIPABJICHUS
9BOJIIOLUM: OMOJIOTUUECKUI TPOrpecc U
Omosoruuecknii perpecc. Beraensts
OCHOBHBIE 3TaIlbl IBOJTIOLNHI PACTEHUH U
JKUBOTHBIX. OMHUCHIBATH OCHOBHBIE ATAIIBI
aHTPOIIOTeHE3A.
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OBOJIOIMOHHAS TEOPHUS

[IpenmochuIK co3aaHus YBOJIIOIMOHHON TEOPUHU
Y.lapBuHa. Jlornueckasi CTpyKTypa JapBUHU3MaA
(M30BITOYHAS HHTCHCUBHOCTH Pa3MHOKEHHSI, 00pb0a 3a
CYIIIECTBOBAaHUE U €€ BUJBI, €CTECTBEHHBIN 0TOOD).
CHHTETHYECKAsT TSOPHSI SBOJIIOIIHY.

MuxkposBomonus. BumpoobpazoBanue (reorpaduyeckoe
1 DKOJIOTHIECKOE).

Makpo3BoJironus.

JIBMOKyIIHe CHITBI SBOTIOIIHM:

MYTaIlMOHHBIH MPOIIECC, MOMYISIIIMOHHBIE BOITHBI, H3OJISIIHS.

DopMer €CTECTBEHHOTO orbopa:
CTaOUITM3UPYIOIIIHIA, JBIKYILINHN,
JA3PYITUBHBIN.

VYcraHaBIMBaTh TPHYMHHOCIICICTBEHHEIE
CBSI3U B CTPYKTYpE AapBHHU3MA.

XapakTepu30BaTh OCHOBHBIC MTOJIOKEHHS
CHHTETHYECKOI TEOPUH HBOIIOLIHH.

OnwuceiBaTh 3J€MEHTApHBIC ABOIIOIMOHHBIC
(dakTopsl  (OBWKYLIME  CHJIBI)  DBOJIOIHH.
CpaBHHBaTh MHUKPO- ¥ MaKPO3BOJIOIIUIO.

KraccupunmpoBars 1 xapakTepu3oBaTh
BUIBI OOPBOBI 32 CylIecTBOBaHUE U (DOPMBI
€CTECTBEHHOr0 0TOOpA.
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O0001IEeHE 10 TEME:

[Ipoucxoxnenue xu3Hu Ha 3emie. JKu3Hb,

O0001aTE OCHOBHBIE CBEIECHHUS T10

«Makpomup. buochepar.

MPU3HAKY JKUBOTO.
YpoBHH opranuszanuu xxu3Hu. Kierounas teopusl.
DKoJIorus. IKOJIOTHUYECKHE CUCTEMBI.
Oxonorudeckue dakropsl. [lumeskie nemu.
Buocepa.
DBOIOIMOHHAS TEOPUSI.

KOHKPETHOM MpoOieMaTHKe, BBIJCIIATH U
XapaKTEepU30BaTh BaXKHEHIINE MOHATHUS, 32KOHBI
U TEOPUU.




67 1 IIpoBoauTs peduexcuto COOCTBEHHBIX
JOCTIDKEHHH B W3YyYEHHHM  TE€OJIOTHYECKUX
00omovek 3emin. AHaIM3UPOBATh PE3YNbTATHI

[TponcxoxneHue >kn3HU Ha 3eMiie. Y pOBHH OpraHU3aluu KOHTPOJBHOM PaGOTE! ¥ BHICTPAMBATE TIYTH
Kontponbnas padota Ne 3 | xu3Hu. OCHOBEI 3KOJIOTHH. JIOCTHIKEHHS KETAEMOT0 YPOBHS YCIEITHOCTH.
DBOITIOIIMOHHAS TEOPHS.
26 AbOnornuyeckue paxkTopbl U MPUCNOCOOIEHHOCTh K HUM KMBBIX OPraHM3MOB
68-69 2 XapakTepru3oBarb 0COOEHHOCTH
kiauMata Poccru v ee MpUPOAHBIX 30H.
Knumat Poccun. YcranaBnuBaTh B3aMMOCBSI3U MEXTy
[MpupoaHo-KIMMaTHYECKHE 30HBI Poccun: apKTHYeCKuX 0COOEHHOCTSAMH  MPUPOAHBIX  30H u
MYCTBIHb, TYHAP, JE€COTYHIP, TAUTH, CMEIIaHHBIX U MIPUCTIOCOOJIEHHOCTBIO KHMBBIX OPraHU3MOB K
OcobeHHOCTH KITMMaTa HIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEITHAS, CTETIeH, YCIIOBUSIM OOHUTaHHSI. HaxonuTb ¢ momMomipto
Poccun. MOJYYCTBIHb, ITYCTHIHb. Pa3IHYHBIX CpEICTB, BBLJICJIATH,
30Ha apKTUYECKUX MYCTHIHb, Pa3zHoobpasue u npucrnoco0IeHHOCTh KUBBIX CTPYKTYpUPOBaTh W  TIPEACTaBIATH B BHJE
TYHJP ¥ JECOTYHJIP OpPraHu3MOB K TOH HJIM WHOH MPHUPOTHO- KITMMAaTHIECKON TOTOBOTO HPOAYKTa (cooOmeHus u

30HE.
. BugeodparMeHThI B Claiiibl IO TEME YPOKa; TIPE3CHTAIIH
YYAIIMXCS; IUIaKaThl, KapTa IPUPOJHO-KIMMATHYECKUX 30H
Poccun.

NPE3EeHTAIINHN ) HEOOXOUMYO HH(POPMALIHUIO.

B3aumopeiicTBoBaTh B TpyIIe B Mpolecce
BBICTYIIJICHUA.
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[TpakTryeckas pabora Ne
15

[Ipurcroco6eHHOCTh OPTaHU3MOB K Cpejie OOUTaHUS

IIpoBONUTE PKCIIEPUMEHT C COOTIOACHHUEM

TEXHUKHU 0€30I1aCHOCTH, HA0II04aTh 33 HUM,
(buKkCcHpOBaTh PE3yJIbTATHI U UHTEPIIPETUPOBATH

ux.
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DJeKTpoMarHuTHas
NpUpoJa CBETa

Csaert. Pa3zButue npeactaBieHuii 0 IpUpoIe CBETA.
DIIeKTpOMarHuTHOE u3nydyeHue. J(nuna Bonnel. YactoTta
KoJieOaHuii.

[IIxana 37eKTpOMAarHUTHBIX BOJIH. FJyun,
PEHTTEHOBCKOE U3IyUYeHHE, YIbTPadHOIETOBOE H3ITyUEHHE,
BUJMMOE U3JTy4YCeHUE, HH(PpaKpacHOe U3JIyUYCHUE U UX POJIb
B MIPUPOJIE U KU3HH YETIOBEKA.

. BuzneodparMeHThI ciai bl 10 TeMe YPOKa; IIKaia
AIEKTPOMAarHUTHBIX BOJIH JIK.

Makcsemia; noptpers! @. I'pumansau, X.

I'toiirenca, O. @penens, M. [1nanka, k. Makcsenna.

XapakTepru3oBaTh PU3UUECKYIO IPUPOTY

cBeTa (BOJIHOBBIE U KOPITYCKYJISPHBIE CBOMCTBA).
OnuckIBaTh MIKALY 3JIEKTPOMArHUTHBIX BOJIH
Jx. MakcBeia. O1nieHHMBaTh 3HAUCHHUE KaXKI0T0
U3 JMAIa30HOB 3TOW MIKAIKI JIJIsl IPUPOIBI H
JKHU3HH YEI0BEKA.




72 JBoiicTBeHHas mpupoja ceeta. GoToH.
3aKOHBI OTPAXKEHUS U NPEIOMIICHHS CBETA.
OTHOCHUTENBHBIN TOKa3aTeNb peaoMieHus. PakTopsl,
BJIMAIONIME Ha [TOKa3aTeNb NPeIOMIICHHS: IPUPOIa BELIECTBA,
TeMIieparypa, JJInHa BOJHBI MTaJaroIero U3TyYeHUs.
PedpakTomerp. XapakTepru30BaTh 3aKOHBI
Hucnepcus, audpaxuus u naTEpPEepeHIINs CBETA. pacmpocTpaHeHus cBeTa (OTpaXCHUS H
. BugeodparmenTs! cnaiap! no Teme ypoka. OTpakeHue 1 | TPEJIOMIICHHSI) U DKCTIEPUMEHTAIBHO
OnTitecKe cBoiictsa caera | PEIOMICHHE cBeTa. Jlucniepcnnu cBeta i 00paTHbIiH HONTBEPKAATE UX.
JKCIIEPUMEHT 110 AHanM3upoBaTh BIUsSHUE (aKTOPOB,
«cMmemieHuo» 1BetoB. fBnenue audpaxmun.JI.O. BJIMSIONINX HA TIOKA3aTelNb MPETOMIICHUSI.
1.HaGmronenne wuHTEp(hEPEHIIMOHHON KapTHHBI Ha Jloxa3piBaTh BOJIHOBYIO IIPUPOJTY CBETA.
MBUIbHOH IIJIEHKE.
JI.O. 2. Habnronenne auhpakiinOHHONW KapTUHBI
73 [IpoBOAUTE IKCTIEPUMEHT € COOIIOIEHIEM
TEXHUKHU 0€30MaCHOCTH, HAOIIOAATh 32 HUM,
Mpaxriieckas padora Ne 16 W3yuyeHne BOJTHOBBIX CBOWCTB CBETa (uKCUpPOBaThH pe3yabTaThl 1 HHTEPIPETHPOBATD
uX.
74 BrnusiHue cBeta Ha OpraHM3alUIo0 )KU3HEHHOTO [IUKJIA PackpeiBathb pob CBETa, KaK
OpraHu3MOB. BHOPUTMBEI. abuotndeckoro (hakropa st OTOCHHTE3A H
®oTOCHHTES. OpraHH3alun OMOPUTMOB KUBBIX
Coern Kiaccudukanus pacreHuid Ha CBeTOIIOOUBBIE, TEHENOOUBBIC | OPraHU3MOB. Knaccuduimpoath

HpHCHOCOﬁHeHHOCTL K HEMY
JKHUBBIX OPraHU3MOB

1 TCHCBBIHOCJINBBIC. cDOTOTpOHI/BM.

3HaueHue cBeTa IJIL OPUCHTAILMU )KHBBIX

PaCTCHUS IO OTHOLMICHUIO K CBETY.
AHaJ’II/IBI/IpOBaTL POJib CBCTA B




CYLIECTB B IPOCTPAHCTBE.
BromoMuHeCTICHITUS U €€ POJIb B )KU3HU KUBOTHBIX.
. BuneodparMeHTsI 1 Calipl IO TeEMe YpOKa; TaOIHIIb;

JKHMBBIC WJIH I' ep6apHLIe OK3EMILIAPBI HpeHCTaBI/ITCHCﬁ
CBETOIIFOOMBEIX M TEHEBBIHOCITUBEIX paCTeHHﬁ.

OPUEHTALIUU UBBIX OPTaHU3MOB B
OKpY>Karollel cpere. XapakTepu3oBaThb

OMOIOMUHECIICHIINIO W €€ pPOJIb B JKU3HHU
SKUBOTHBIX.

75 [IpoBoAHTE SKCIIEPUMEHT C COOIOICHUEM
TEXHUKH 0€30I1aCHOCTH, HAOII0AaTh 3a HUM,
ITpakTrueckas padora Ne . HKCHUPOBATh PE3YyJILTAThl U HHTCPIPETHPOBATH
P p Nzydenne n3o0pakeHus, TaBaeMOTO JTHH30U b p pesy. pHpeTHp
17 HX.
76 XapaxTepruzoBaTh nepBoe Ha4ajo

BHyTpeHHss sHEprus
MaKpOCKOIHYECKOM
CUCTEMBI

TepmomuHaMuKka v €€ TIPOrHOCTUYECKOE 3HAUCHHE.
BuyTpenHsis sHeprus TepMOAMHAMHUYECKON CUCTEMBI.
[lepBoe HauanO TEPMOIUHAMUKH.

Temnonepenada. TemmonpoBoarocTs. KonBekius:
©CTECTBCHHAS U MPUHYIUTENbHAS TerIoBoe N3ITyICHHE.
. BuneodparMeHTsI 1 claiapl o TeMe ypoka. Padora
MIPOTUB CUJI BHEUTHETO AABJICHUS 3a CUET PACIIMPEHUS rasa.

TEPMOJMHAMUKHU U TIOHATHE BHYTPEHHEH
SHEPIHH.

PackpbiBaTh MPOrHOCTHYECKOE
3HA4YCHHC TEPMOAVNHAMUKHA JUJISA
BO3MOXXHOCTH ~ TPOTEKaHUsI (PUBNIECKUX U
XUMUYCCKUX IMPOUECCOB.

OnuceIBaTh TEILIONEPEIady U €€ CIIOCOOBI.

OrleHMBATh 3HAYCHUE  TEIIoNepeiaun
JUIS IPUPOJIBI M JKU3HH YEJIOBEKA.
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TeruoBoe Bropoe Hauano TepMoIuHAMUKH. XapakTepu30BaTh BaKHEHIITHE
paBHOBECHE. KonuuectBo TemnoTel. TemioeMKoCTb. TTOHSTHS TEPMOJIUHAMHKH (KOJIMIECTBO
Temmnepatypa TemnoBoe paBHOBECHE. TEIUIOTHI, YACIbHAS TEIIOEMKOCTb,

TepmoauHaMUUECKHE CUCTEMBI TPEX TUIIOB: H30JMPOBAHHbIE,
3aKpBITHIE U OTKPBITHIE. TemmepaTypa, Kak mapameTp
COCTOSITHUS TepMOI[HHaMHHCCKOﬁ CHUCTEMBI.

. BuneodparmMeHThI 1 CiTaiiipl IO TEME YpOKa.

Temreparypa); OMUCHIBATEH TEIIOBOE
paBHOBECHE U aHAIM3UPOBATh €TI0 CMELICHHE
JUISL pa3JInYHbIX TEPMOJIUHAMUYECKUX CUCTEM.
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Temneparypa u
MIPUCIIOCOOIEHHOCTD K HEl
JKUBBIX OPTaHU3MOB

Tepmoperyisuus B KUBOM pupoe.
Temmonpoxykus U TEIUIOOTAAYA.
MexaHU3MbI TEPMOPETYIIAINHN XKUBOTHBIX M PACTCHHUI.

TemmepaTypa Tena yenoBeka u ee (pU3HoIoruuecKast
pOIIb.

Knaccudukanms ;kMBOTHBIX [0 TEMIIEPATYPHOMY PEKUMY
Ha TOMOHOTEPMHBIE OUKHIIOTEPMHBIE U T€TEPOTEPMHBIE.
Knaccudukanus opraHu3MOB 110 TEMIIEPaTypHOMY
WHTEpBaly OOUTaHUS:
3BpPUTEPMHBIE 1 CTEHOTEPMHBIE.

AxkxnuMatuzanus. TeMnepaTypHBIN pexuM.
. BuzneogpparMeHThI U CIIal bl IO TEME YPOKa;
MPE3EHTALNHU U COOOIICHUS yyaIuxcsl.

XapakTepru30BaTh MEXaHU3MBI
TEPMOPETYJIISINH KUBOTHBIX M PACTCHHH.

Kiaccudummuponats >KUBOTHBIX o
TEMIIEPATyPHOMY PEXXUMY U OPTraHU3MEI 10
TEMIIEPATypPHOMY WHTEPBAITY oburaHus.

AHanm3MpoBaTh BIMSHUE TEMIIEPaTypbl Ha
JKUBBIE OPTaHU3MBI 1 IPUCIIOCOOIEHHOCTh UX K

3TOMY a0HOTHYECKOMY (PaKTOPY. OrneHnBaTh
3HaUYE€HHE TEMIIEpaTyphl I XOPOLLETO
CaMOYyBCTBH: 4YCJIOBCKA. HaXOI[I/ITI) C

IMOMOMIBIO  Pa3IMYHBIX CPCACTB, BBIJACIIATH,
CTPYKTYpPUPOBATh U MIPEICTABIIATH B BHIIE
TOTOBOTO MPOAYKTA (COOOIIEHUS ¥ TIPE3CHTAIIH )
HE00X0IUMYI0 HH(HOPMAITHIO.
B3aunMopeiicTBOBaTh B IpyIIie B

IIPpoOUECCC BLICTYIIJIICHUSA.
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CtpoeHue MOJeKybl U
¢dusnueckue
CBOMCTBA BOJIBI

Crpoenue MoJiekyibl BoAbl. Boga kak pacTBOpUTEb.

du3ndeckue CBOMCTBA BOJBI: aHOMaJIbHAS
TeMIlepaTypHas 3aBUCUMOCTb IIOTHOCTH BOJIBI; BEICOKOE
MTOBEPXHOCTHOE HATSHKEHUE BOJBI; aHOMAJIBHO BBICOKHE
3HAUCHHUS TEMIIepaTyp KUMCHUS U TUTABJICHUS BOJIBI;

BBICOKOC 3HAUCHHE TCINIOEMKOCTH BOJIBI. 3HAUCHHUE
(hM3UYECKUX CBOMCTB BOJBI IS TIPUPOJIEI.

M. DnexTpu3zanus Boasl. AHOMaNIbHAS TeMIIepaTypHas
3aBHUCHUMOCTH INIOTHOCTH BOJIbI. HucXoas1mui moTok
XOJIOJTHOM M BOCXOISAIINHN ITOTOK TEIION BOALI. BEICOKOE
MOBEPXHOCTHOE HATSKEHUE BOJbl. PACTBOPUMOCTH BELIECTB B
HETOJISIPHBIX U MOJIIPHBIX PACTBOPUTEIISIX

Ha OCHOBE BHYTpH- u
MEKIPEAMETHBIX CBSI3€H XUMUH C OHONIOTHEH 1
(U3MKOIl MOBTOPUTH CTPOCHUE MOJIEKYIIBI BOIBI
(TUTIBI XUMHYIECKUX CBS3CH).

XapakTepru3oBaTb aHOMaJIbHbIE
(u3nveckre cBOMCTBA BOABI U PAaCKpPHIBATH €€
pOJIb B OpraHU3alLiK )KU3HU Ha 3eMiie.

IIpenckassiBaTh paCTBOPUMOCTh
BEIIECTB B Pa3JINYHBIX TUIIAX PACTBOPUTEICH.

Jloka3pIBaTh C MOMOILBIO OIIBITOB
(hn3nueckue cBONCTBA BOJIBI.

81 [IpoBOAHTE SKCHIEPUMEHT C COOFOICHUEM
TEeXHUKHU 0€30MacCHOCTH, HAOIIOAATh 32 HUM,
. MKCHPOBAaTh PE3yNIbTaThl U HHTEPIPETUPOBATH
[Ipaktnueckas padora Ne 18 |M3mepenne yaenbHON TEMIOEMKOCTH BOABI ¢ p pesy PHpETHP
uX.
82 OCHOBHBIE MOJIOKEHHS TEOPHH NEKTPOIUTHIECKON 3aKpenuTh OCHOBHBIE MOJIOKEHUS

ONEeKTPOIUTHYECKAS
JIMCCOITHAITHS

nmucconuaruu (TO]]) DneKTpoIuThl U HEINEKTPOIIUTHL.
Krnaccudukarus HOHOB 10 pa3IMYHBIM OCHOBAHUSIM.
MexaHU3MBI JUCCOIHALIUNHA

TCOPUU IJICKTP OJIMTUYECKOM JAucconmranmmn

(T3N).

Knaccugpunuposats




JIEKTPOJIUTOB C Pa3HBIM THIIOM XUMHUYECKOH cBs3U. CTeneHb
EKTPOIUTHUECKON quccoranuy. Conu, KUCIOTHI U
ocHoBaHMS B cBeTe TO/I.

. BugeodparMeHThI B Claiiibl IO TEME YPOKa; IPOBEpKa
IEKTPONPOBOJHOCTH PACTBOPOB AIIEKTPOIUTOB U
HEJIEKTPOJIUTOB.

Heopranudeckue BeniecTna B ceere TO/.
Jloka3bIBaTh JIEKTPOIPOBOJHOCTD
PacTBOPOB AIIEKTPOIUTOB.

83

PactBopumocTs. pH, kak
MIOKA3aTeJb CPEbI PACTBOPA

PacTBOpUMOCTB U €€ KOJIMYECTBEHHAS XaPAKTEPUCTHKA —
KO3 GUITUEHT PAaCTBOPUMOCTH.

MaccoBas 1071l paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bopna xak amdonut. [Monsitre pH pactBopa. 3nauenune pH
B Tipupojie. 3HaueHus: pH Gpu3noIornaeckux XuaKocTen
YEJI0OBEKa B HOPME.
J. BungeodparmMeHTs! 1 claiiibl MO TEME YPOKa, TAOJIHIIBL.

Omnpenenenne pH pacTBopa pa3mudHbBIX KUIKOCTEH.

OnuchIBaTh KOJIHMYECTBEHHYIO XapaKTEPUCTUKY
PacTBOPOB € MOMOIIBIO MOHATUI
«pacTBOPUMOCTB» U «MaccoBas JOJIs
pacTBOPEHHOT'O BEIIIECTBAY.

[ToBTOPUTE pelIeHHE 3a/1a4 C UCTIOIB30BaHUEM
MOHATHUS «MacCOBas JIOJII PACTBOPEHHOTO
BEILECTBa». XapaKTepu3oBaTh NOHATHE 0 pH
pacTBopa, Kak OKa3aTessl €ro Cpe/bl.
OuenuBaTh 3HaueHuEe pH pa3znuyuHbIX )KUIKOCTEH
JUIsL IPUPOJBI U JKU3HU YEIOBEKa.
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XUMHUecKHe CBOMCTBA BOIEI

XuUMHUYECKUE CBOMCTBA BOABL. B3anMoielicTBUE BOJBI C
MeTauiamu. BzauMopaeiicTBre BOJIbI C OKCHIAMU.
I'mapatanusa. BzaumoeiictBue BojbI ¢ cofisaMu. [ uaposnus.
PaznosxxeHue BoabL.

[Nonsitue 06 3nekTponuse u GoToNH3e.

. BuneodparmeHTs! 1 ciaiipl IO TEME YpOKa.
B3aumopeiicTBue BoIbI C METAJIIAMMU.

B3aumopaeiicTBue Bolbl ¢ OKcUaaMu. [ 'uaponus comuew,
00pa30BaHHBIX CHIIBHBIM OCHOBAaHUEM M CJTa00M KUCIOTOM U
Ha000pOT.

O0606mmarts
XUMHUYECKHX  CBOMCTBax BOJBl U3 Kypca
OCHOBHOM IIKOJIBI HA OCHOBE MEXXIIPEAMETHBIX
CBsI3€H C XUMUEH.  XapaKTepu30BaTh

MOHATHE «THUAPOIIU3 COJIEI» U 1BA €TO
ciydasi (COMM CHIIBHOTO OCHOBaHHA U cl1aboi
KHCJIOThI U HA000pOT).

CBEICHUS 0

85 [IpoBoAHTE SKCIIEPUMEHT C COOIFOICHUEM
TEXHUKHU 0€30MacHOCTH, HAOIIOAATh 32 HUM,
HccenenoBanue cpeasl pacTBopa COJIEN U COKA paCTEHUI HMKCUPOBATh PE3YJIbTAThl U UHTEPIIPETUPOBATH
[TpaxTrueckas padora Ne 19 PeARI P p p ¢ p pesy PpeTHP
ux.
86 Poub Bosibl B OHocdepe: KombIOeIb )KU3HH, Cpejia

Bopna — abnotnuecknii
(hakTOp B KU3HH PaCTCHUI

00UTaHUs, yYaCTHUK OMOXMMHUYECKHUX MTPOIECCOB, YIaCTHUK
CO3J1aHHsI OMOTeOLIEHO30B, PETYJITOP KIMMaTa Ha IIJIaHeTe.
I'uaponus opraHMuecKrX BEIIECTB B )KUBBIX OPraHU3Max.
Knaccudukanus pacTeHuil o OTHOLIEHUIO K KOJIMYECTBY
BOJIBI B OKpYJKaloIIeH cpene: rUIATOGUTHL, THAPOQHUTH,

TUTPOUTEHI, Me30(HTBI, KCEPODUTHI.

. BuneodparmeHTs! 1 ciaiifia mo TeMe ypoka.
Pactenus pa3mu9IHBIX TPYII IO

Ha ocHoBe uHTErpanyu
€CTECTBEHHOHAYYHBIX JIUCIMILUINH PACKPHIBAThH
poJib BozbI B OHochepe.

Knaccuduimpoparb pacTeHus 1Mo
OTHOILICHHMIO K KOJIMYECTBY BOJIBI B OKPYIKAIOIICH
cpere.

AHanM3upoBaTh poJIb
THAPOJIN3a  WB OMOXHMHYUECKUX
HpolLeccax KUBBIX OPraHU3MOB.




OTHOIIIEHUIO K KOJINYECTBY BOJIBI B OKPYKAIOILEH cpesie
(>kuBBIE MK repOapHbIe IK3EMILISPHI).

JI.O. 3.Habmonenue pacmpocTpaHEHUST BOIHBIX PACTBOPOB
M0 PACTEHUIO.
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Ypok-koHbpepeHIus.
Bopa — abuotnueckuit
(hakTop B KH3HU
’KHMBBIX OPTaHH3MOB

Bopa xak abnotndeckuii pakTop B KU3HU PACTCHHU.
CooOrieHns yJamxcs 0 IPeJCTaBUTEISIX KCePOPUTOB,
Me30(pUTOB THTPOPHUTOB, TUAPODHUTOB.

Bona xak abnotndeckuii (akTop B KU3HH KUBOTHBIX.
. IIpe3enTanuu yyanimxcsi.

Haxomute ¢ TOMOIIBIO  pa3TUYHBIX
CPEINCTB, BBIIEIATH, CTPYKTYpHpPOBAThH u
NPEACTAaBISATh B BHIE TOTOBOIO  IPOIYKTa
(cooOmiennst U Tpe3eHTanN) HEOOXOANMYIO
UHQOPMAITHIO.

VYcraHaBIMBaTh TPUYMHHOCIIEICTBEHHbIE
CBSI3H, CTPOHTH JIOTHYECKYIO IIEIb PACCyKACHUN
U JJOKA3aTeNbCTB.

BzaumoneiicTBOBaTh B rpymme B Iporecce
BBICTYIIJICHUS.
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ConeHocTb Kak
abuotnueckuit pakrop

Comu. Knaccudukanus coneit. Haubonee
pacripocTpaHeHHbIE KUCIIBIE COJIN, UX MPIMEHEHHE.
JKectrocth Boabl. Coi Kak MHHEPAIO00Pa3yIOIIHe
BEIIeCTBA.

Comm — abnotraeckuii paxTop.
[Ipucnoco0IeHHOCTh PACTEHUIA 1 )KUBOTHBIX K Pa3IMYHOMY
COJIEBOMY PEXKUMY.

BnusiHue conm Ha OpraHu3M YeloBeKa.

Knaccudunuposats comu.
XapakTepru3oBaTh MPUMEHEHHE KUCITBIX
Y OCHOBHBIX COJICH B TIPOMBIIILIEHHOCTH

AHanu3upoBaTh POJIb COJNCH KaK
abmorndeckoro (hakTopa s KHUBOTHBIX
(0coOEHHO BOIHBIX ) M pACTCHHIA.

OneHuBaTh Bpes, KOTOPBII MOXKET

. BuneodparmenTs! u cinaiiasl o Teme ypoka. [lepexon
CpeIHel cou B KHCIyI0 1 Hao0opoT. [IpurotoBnenue
JKECTKOM BOJbI U HCCIIEIOBAaHUE €€ CBOMCTB. [lomyueHue
THJPOKCOKapOOHaTa MeIn (MaJIaXHUTa) U UCCIIEAOBATh €T0
CBOWCTB.

NPUYUHUTH UCIIOJIB30BAHUE JKECTKOM BOJbI
B MPOMBINJICHHOCTH U 6I)ITy.




89 1 [TonsTHE 0 OYBE U KiIacCU(PUKALIUS TTOYB.
[Ipouecc mouBooOpazoBanus. Dpadudeckue GpakTopsl
Cpelbl U MPUCTIOCOOICHHOCTh K HUM JKHUBBIX OPTaHU3MOB.
3HavyeHne MOYBbI B IPUPOJIE U )KU3HU YEIOBeKa: cpeaa
OOHMTaHMS KUBBIX OPTaHU3MOB; YKOHOMHYECKOE 3HAYCHHE,
00J1a/1aeT TIOAOPOINEM, OKA3hIBACT CYIIECTBEHHOE BIMSHIE
Ha COCTaB M CBOMCTBA Bcel THAPOCGhEPhl 3eMIIH, SBISETCS Knaccudumnuposats o4BHI, XapaKTepHU30BaTh
TJIaBHBIM PETYJISTOPOM COCTaBa aTMOcqepsl 3eMiy, UX 3HaYEHHE B TIPUPOJIE, KAK AaOMOTUIECKOrO
[louBa kak abMOTHYECKUH | BaKHEHIIMI KOMIIOHEHT OMOTeO0IeH03a. (hakropa.
dakTop LIBeT u AMarHOCTHKA MOYB. OueHnBaTh 3HAUYCHUE MTOYBHI B IPUPOJIC U
. BuneodparMeHThI B craiiibl o TeMe ypoka, moptpeT B.B. | xu3HM uenoBeka. AHaNIW3UPOBATh NPUYHUHBI
HokyuaeBa, kapta no4s Poccun YXYALIEHUS TIOAOPOINS TTOYBBI.
90 1 [IpoBOAUTE IKCTIEPUMEHT € COOIIOIEHIEM
TEXHHUKH 0€30MacHOCTH, HAOII0IaTh 3a HUM,
(buKCHpOBaTh Pe3yIbTAThl U HHTEPIPETUPOBATH
Ipaguyeckas pabora Ne 20 M3yHeHue cocraBa OYBbI WX,




91 bruotnueckue GpakTopsl. XapakTepu3oBaTh OMOTHYECKHE
Brotnyeckre B3aMMOOTHOIIEHHSI MEXY OpraHHU3MaMHU: B3aMMOOTHOILICHHUS MEKAY OpPraHU3MaMH U
KOHKYPEHLUS, XUITHUYIECTBO, CHMOMO3 (MyTyaJn3M, MPUBOIUTH MPUMEPHI TAKHUX OTHOIICHHH.
KOMMEHCAJTI3M ), Tapa3uTU3M (IKTO- U DHAOIIAPA3UTHI). OOBACHATH OTHOCUTEIHLHOCTD Bpeaa U MOJB3HI
BuoTtnyeckue pakTophl [Tpumepsl OMOTHYECKUX B3aMMOOTHOLICHUH B IPHPOJIE. JUTS. OPTaHU3MOB, YYACTBYIOMIUX B OMOTHYECKHUX
OKpY>KaloleH cpeibl . [Tnakatel, BugeopparMenTs! 1 GoTtorpaduu mo treme B3aUMOOTHOMICHUSX.

ypoKa.

92 [IpupogHo-KNIMMaTHYECKHE 30HBI Poccum. [Ipupona

O06o006mieHune 1Mo Teme:

«AbunoTtryeckue GaKToOpbl 1

MpPUCTIOCOOIEHHOCTh K HUM
JKUBBIX OPraHU3MOBY.

cBeta. OnTudeckue cBoiicTa cBeTa. CBeT
MPUCIOCOOIEHHOCTD K HEMY *HBBIX OPTaHH3MOB.
BayTpeHH:s 3HEprusi MAKpOCKOIIMYECKON CHCTEMBI.
Temnosoe paBHoBecue. Temmnepartypa. dusndeckue u
XUMHUYECKHUE CBOMCTBA BOJEI.

DNEKTPONUTHYECKAs TUCCOLUALIHS

PactBopumocts. pH. Conenocts. Ilouna. Pasnuuneie
abuotryeckre GakTopsl U MPUCIIOCOOIEHHOCTh K HUM

JKHUBBIX OPIraHU3MOB.

buotnueckue B3aMOOTHOIICHUS MECXKAY OpraHu3mMamMu.

O000111aTE OCHOBHEIE CBEIEHHUS I10
KOHKPETHOM MpoOieMaTHKe, BBIJCIIATh U
XapaKTepU30BaTh BKHEHIIINE TIOHATHS, 3aKOHBI

" TCOPUMU.
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Kontponbhas padora Ne 4

AOnoTtndeckue (GakTopbl W MPHUCIOCOOJEHHOCTh K HHUM
JKUBBIX OPTaHU3MOB

[IpoBoauTh pedaekcuro  cOOCTBEHHBIX
JIOCTHKCHUM. AHanmu3upoBaTh
pe3yNbTaThl  KOHTPOJBHOW  pabOThI u

BBICTpanBaTh MYTH AOCTHXEHHA  SKEIaeMOro
YPOBHS YCHEIIHOCTH.

IIpocTpancTBO M BpeMmsl.

94

[lousTrs mpocTpaHcTBa U
BpPEMEHU

IIpocTpaHCTBO U BpeMSs B KJIIACCUYECKOW MEXaHHUKE
Herorona. A6comroTHOe mpocTpancTBo. OTHOPOIHOCTH
npoctpaHcTBa. M3oTponHocTh npoctpaHcTBa. MHepuuanbHas
cucTeMa oTcueTa U nepBbii 3akoH HproTOHA.
[IpeobpazoBanus [anmmest 1 IPUHIUT OTHOCUTEIEHOCTH
lanunest. AGCoMIOTHOE BpEeMsI.

Crenmnanpaas Teopus otHocutensHoctd (CTO). [IBa
noctynara CTO u ocHOBHBIE CIIEICTBHUS, BHITEKAIOLINE U3
HUX.

O6mas Teopust orHOCUTEeNnbHOCTH (OTO).

M. [Tnakatsel, BugeodparMenTs! u hoTorpaduu 1o teme
ypoKa.

XapaKTepru30BaTh 3BOIIOLUIO
MIPEICTaBICHNUN O MTPOCTPAHCTBE U BPEMEHH Ha
OCHOBE Kitaccmieckor MexaHuku Herorona, CTO
1 OTO.O0BACHATH B3aMMOCBS3b MacChl U
SHEPTHUH, KaK CIIeICTBUE TEOPUHU
OTHOCHTEILHOCTH.
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buoputmel

Buoput™mbl. TUNBEIONOPUTMOB: (DU3HONOTHYSCKUE U
skosiorundeckue. [IpruMepsl pa3TuYHBIX TUIIOB OMOPUTMOB Y
pacTeHuil U )KMBOTHBIX.

doTonepruoan3M
buoputmsl yenoBeka. JIMCHHXpOHU3M.
M. IlrakaTel, BuIEopparMeHTs! u hoTorpabun

XapakTepru30BaTh Pa3IUIHBIC THIIHI
OMOPUTMOB Ha OCHOBE IPUMEPOB y PAaCTEHUI
Y )KUBOTHBIX.

O1eHnBaTh poJIb OMOPUTMOB IJIS
3/I0POBbS YeJIOBEKA.

0 TeME ypOoKa.

96

Crioco6n! nepenauu
nH(pOpMAINH B )KUBOH
npupoze

[epBast 1 BTOpasi CUTHAIbHBIE CUCTEMBI YenoBeka. OOMeH
uH(pOpMaLUel Ha pa3IndHbIX YPOBHAX OpraHU3aLNH )KU3HU.
Peakiun MaTpuuHOTrO CHHTE3a (IPUHIIMIT
KomIieMeHTapHocTh). @arouutos. Peduexc, Ironorus.
M. Ilnakatsl, BueodparMeHTsl u GoTorpaduu 1mo Teme
ypoOKa.

XapaxkTepr3oBaTh oOMeH
nHpOpMaLMe Ha Pa3InYHbIX YPOBHAX

OpraHM3aluy )KU3HH.

AHanu3upoBaTh 3HaUeHHE OOMeHa
MH(QOPMAIUH IJI51 )KUBBIX OPTaHU3MOB, B TOM
YliCJIEe U YeJIOBEKa.
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HNudopmarus 1 qemoBek

Bo3naukHOBEeHHE 1 pa3BUTHE HOCUTENICH HH(OPMAIIIH C
JIPEBHEUIINX BPEMEH J0 HAIIETO BpeMEHH. DBOIFOIIH
COBpPEMEHHBIX HH()OPMAITMOHHBIX PECYPCOB.

XapaxTepru3oBaTh BO3HUKHOBEHHE U
pa3BuTHE HOCHUTENEH HH(OpMAITHH C
JIPEBHEHIITNX BPEMEH J0 HAIIETO BPEMEHHU.

AHanm3MpoOBaTh COCTOSHHE COBPEMEHHBIX
HOocHTeNel WHpOpMAMd W TPOTHO3UPOBATH
MyTH UX JAJBHEUIIEr0 COBEPIICHCTBOBAHUS.

Yyenudeckasi KoH(pepeHIUA «3aAIUTA UCCIEA0BATEIbCKHX IPOEKTOB)

98-99

3arura 1cciIenoBaTeIbCKUX
MPOEKTOB

J. Tlpe3eHTanuu nccienoBaTebCKuX
IMPOCKTOB YUallIUMHC

HaXOILI/ITI) C IIOMOIIBIO PA3JIMYHBIX CPCIACTB,
BBIIEINIATD, CTPYKTYPUPOBATh U IIPEACTABIIATH B
BHJIE TOTOBOTO MPOJIyKTa (COOOIIEHUS H
NPE3EHTAIIMHN ) HEOOXOUMYO HH(POPMALIHUIO.

YcraHaBauBaTh MMPUYINHHOCJICACTBECHHBIC
CBSI3U, CTPOUTB JIOTHUECKYIO LIENIb PACCYKICHUI
U JI0Ka3aTesbCTB.

B3aumoneiicTBoBaTh B Ipymnne B IPOLIECCE
BBICTYILIJICHUA.

BreiaBuraTh runoTe3y u MpoBEPSITH €€ €
MOMOIIBIO 3aIJIAHHPOBAHHOT'O SKCIIEPUMEHTA.

Pe3epBHoOe Bpems

Hrtoro
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