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HOACHUTEJIBHAA 3AIINCKA

IIporpaMMa HHTErpUPOBAHHOIO Kypca BHEYPOUHOU EATEINbHOCTH «EcTecTBO3HAHUE) s
10-11 xmaccoB Ha ypoBHE cpeaHero odriero oopazoBanus pazpadborana Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoii @eneparumy», TpeboBaHUN K
pe3ynbTaTam ocBOEHHS (heaepabHON 00pa30BaTeNbHON MIPOrpaMMBbl CPETHETO OOIIEro
obpazosanus (POIT COO), Ha ocHOBe DenepaibHOTO 3akoHa « O BHeceHUH m3MeHeHnid O3 «O06
oOpazoBanun B PO» ot 14.07.2022r Ne 295- @3 ¢ yuérom KoHnenuuu npenogaBanus B
o0Opa3oBaTeNbHBIX opranm3anusx Poccuiickoii denepannuu, pearu3yronX OCHOBHBIC
o0Opa3oBaTesbHbIE IPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruyl pa3BUTHs BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuof 1o 2025 roja v ¢ UCHOIb30BAaHUEM aBTOPCKON MPOrpaMMBl
g 10 — 11 ximaccoB O.C. T'abpuensna «EcrectBo3Hanue bazoBelil ypoBeHb» (yueOHO-
Metoaudeckoe nocooue / O.C. IN'abpuensn, C.A. Cnaakos. Paboyas nporpamma. EctecTBo3Hanme.
10-11 xmaccer: M.: IIpocBemenne, 2022. - 70 ¢.)

B paGoueii mporpamme mpeaycCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUIOB JIEATEIbHOCTH
00yudaeMbIX, MPEJCTABIEHHBIX B TpOrpaMMax Jyisi OCHOBHOTO o011ero oopazoBanus. OaHako
coJiepKaHue JaHHOUW pabouell MporpaMMbl HIMEET 0COOCHHOCTH, 00YCIIOBJICHHBIE, BO- TIEPBBIX,
HHTCTPHUPOBAHHBIM €CTECTBCHHO- HAYUYHBIM NIPEAMETHBIM COACPKAHUEM H, BO —BTOPBIX,
ICUXOJOTUICCKUMHU BO3PACTHBIMU 0COOEHHOCTIIMHA 06yqaeMBIx.

enssMu wm3ydeHHs] WHTETPUPOBAHHOTO Kypca «EcrecTBo3Hanme» B cTapiied IIKOJe
SIBJISIFOTCSL:
* CO3/IaHHE OCHOB IIE€JIOCTHOW HAyYHOU KaPTHUHBI MUPA;
* ¢hopMHUpOBaHHE TIOHMMAHUSI B3aUMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK; BIUSHUS
€CTECTBEHHBIX HayK Ha OKPYKAIOIIYIO Cpely, SKOHOMUYECKYIO, TEXHOJOTHYECKYIO, COLMAIbHYIO U
TUYECKYIO Chepbl AeATeIbHOCTH YEIOBEKa;
* CO3JIaHUE YCIIOBUU JJISl Pa3BUTHUS HABBIKOB Y4€OHOM, TPOEKTHO — UCCIIE0BATENILCKOMH,
TBOPUYECKOH AEATETbHOCTH, MOTUBALIMU O0yYaIOIINXCS K CAMOPA3BUTHIO;
(dbopMHUpOBaHKE YMEHUI aHATU3UPOBATh, OLIEHUBATh, IPOBEPATH HA JIOCTOBEPHOCTH U 0000IIAThH
Hay4YHYI0 HHPOPMAIHIO;
* [IOJIy4€HHE HABBIKOB 0€3011acHOM paboThl BO BpeMs MPOEKTHO — MCCIIEI0BATENbCKON U
AKCMEPUMEHTAJILHON JeSTeIbHOCTH, MIPU UCTIOIb30BaHUU J1a00PAaTOPHOTO 000PYIOBAHHUS.

3ajayaMu UHTETPUPOBAHHOTO Kypca «EcTecTBO3HAHUE) SIBISIOTCS:
- OCBOEHME 3HAaHUH O COBPEMEHHOM €CTECTBEHHOHAYYHOU! KapTUHE MUpPa U METOJIaX €CTECTBEHHBIX
HayK; 3HAKOMCTBO ¢ HanOoJjee BaKHBIMU UICSIMU U TOCTHKEHUSIMU €CTECTBO3HAHUS, OKa3aBITUMU
ONpEEIIAIONIee BIUSIHUE Ha HAIIK TIPEJCTABIICHUS O IPUPOJIE, HA PA3BUTHUE TEXHUKHU U
TEXHOJIOTUH;
- OBIIQJICHHE YMEHUSMHU MIPUMEHSITh MOJIyYeHHbIC 3HAHUS TSI OOBSICHEHUS OKPY)KAIOIIUX SIBJICHUMH,
WCIOJIb30BAaHUS U KPUTHUECKOH OLIEHKH €CTECTBEHHOHAYYHOW MH(OPMAIINH, IS OCO3HAHHOTO
ompeseneHus: COOCTBEHHOU MO3UIUH 110 OTHOIIEHUIO K 00CYKJaeMbIM B 001IeCTBE MpodIemMam

HayKU;



- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HaHUI B IOBCEIHEBHOM JKU3HU U1 00€CIIEUEHUS]
0€30MaCHOCTH KHU3HEACSATEILHOCTH, OXPaHbl 3J0POBbS, 3aIIUTHI OKPYKAIOIIEH CPEIbl.

BBenenue nHTErpupoBaHHOTO Kypca: « ECTeCTBO3HAHME) 110 BHEYPOUHOU IEATEIBHOCTH B
CTapUIEH 1IKOJIE BHI3BAHO CIEAYIOIIUMU IPUUUHAMMU:

1. Ha BBIX0/1€ M3 IIKOJIBI B CO3HAHUU Y OOJIBITMHCTBA BBIITYCKHUKOB (DOPMHUPYIOTCS YaCTHBIE
Hay4YHbIE KAPTHHBI MUpA: XUMHUYECKast, (puzndeckasi, OMoJIorndeckas, HO OTCYTCTBYET €IUHAs
€CTECTBEHHO-HAy4YHasi KApTHHA, KOTOPYIO U MpHU3BaHa (JOPMUPOBATH TaKasi IUCIUILINHA, KaK
€CTECTBO3HAHUE.

2. Hapymaercs npeeMCTBEHHOCTh MEX/ly CpeIHEH U BhICILIEH IKOJIOW. B rymaHuTapHbIX By3ax
00s3aTeNnbHBIM SIBIIsIETCS M3yueHue Kypca «EcTtecTBeHHO-HaydHasi KapTHHA MUPA», CHHOHUMOM
KOTOPOTO SIBJSIOTCS «KOHIENINN COBPEMEHHOTO €CTECTBO3HAHUSY.

3. BBezneHue kypca ecTecTBO3HaHUS MTO3BOJISIET PEaln30BaTh TaKOM MEXaHU3M IT'yMaHUTapU3aluu
€CTECTBEHHO-Hay4YHOI'0 00pa30BaHusl, KaK MHTETpalys, 4YT0, B CBOIO OUEPE/b, [I03BOJISET
I'yMaHU3HpOBaTh 3TO 00pa30BaHueE IJIsl CTAPIIEKIACCHUKOB, BbIOpaBIIMX 17151 0Oy4yeHus B 10—
1 1kmaccax ryMaHUTapHBIN TPOQUIIb.

B ocHOBy kypca mosiockeHa ujes aHTPOTOLIEHTpU3Ma, T.€. OCTPOEHHE Kypca B JIOTHKE U
CTPYKTYpE BOCHPUSTHUS YYEHHKOM €CTECTBEHHOTO MHpa B CHUHTE3€ (U3MYECKUX, XUMHUYECKHX U
OMOJIOTMYECKUX MPECTABICHUH.

«EcTecTBO3HaHME» BXOIUT B 00JIaCTh €CTECTBEHHBIX HAyK. B COOTBETCTBUM ¢ KalleHAapHBIM
IJIaH-TpaUKOM LIKOJIBI pOrpaMMa paccunTana Ha 34 pabouux Henenu B yueOHoM roay. OOriee
YHCII0 YacoB, OTBEIEHHBIX AJIs M3ydeHus Kypca «EcrecTBo3HaHMe», Ha 6a30BOM ypOBHE CPETHETO
obmero oopazoBanus, coctarisieT 68 yacos: B 10 knacce — 34 gaca (1 gac B Heneno), B 11 kmacce —
34 gaca (1 gac B HezeIIO).

COJEP)KAHUE OBYYEHUA
10 KJIACC

EcrecTBO3HaHME N METOAbI IIO3HAHUA MHUPA.
BBe,Z[eHI/Ie B €CTCCTBO3HAHUC. Hpnpoz[a — Cp€aa 0oOUTaHUS U HCTOYHHUK >KHU3HU
gejioBeka. B3amMooTHONICHUA YeloBeKa U IIpupoabl, UX JUAJICKTHKA. l_IpI/Ipoz[a —
HCTOYHHUK TBOPUYCCKOI'O BAOXHOBCHMS HeﬂTeHeﬁ HCKYCCTBA. EcrecTBO3HAanue —
CAUHCTBO HAYK O HpI/IpO,I[C.MaTepI/IH n (bOpMLI €C CyHICCTBOBAHU . I[I/IaJIeKTI/IKa

ecrecTtBO3HaHusA. OCHOBHBIEC DTAIIbI €TI0 pPa3sBUTH:L. IIoHnsiTue 0 ecTeCTBO3HAHUM Kak

CUCTCMC HAaYYHbBIX 3HaHUM O IIpupouae.

DOMOUpPUYECKUN YPOBEHb HAYYHOTO MO3HaHUusA. POpMbI MO3HAHUS: HAYYHOE U
HeHay4Hoe. /[Ba YpOBHS HAYYHOTO MO3HAHUS: DMITMPUIECKUN U TEOPETUUECKUN.
I[Tousitne 00 YMOUPUYECKOM YPOBHE HAYYHOI'O MO3HAHUS U €TI0 METO IaxX.
HaGmronenue u skcnepumeHT. [ unore3a u BIBOA. MoJIeTupoBaHHUE KaK METO/T
Hay4YHOT'O no3HaHusl. [Ipoliecc MoJIenMpoBaHus U €r0 COCTaBHBIE YacTU: CyOBEKT,
O00BEKT U MOJIeNTb, OTpa’karolasi OTHOIIEHUE MEK/ Ty HUMHU. THUNbI MOJICIE:
MaTepuaibHbIC U 3HAKOBBIC.



Teopernueckuii ypoBEHb HaAy4YHOT O 1Oo3HaHus. [IoHsITHE O TEOPETUYECKOM
YPOBHE HAay4YHOI'O IO3HAHUS U €r0 COCTABJIAIOIMNX. MoaeanupoBaHue Ha
TEOPETUYECKOM YPOBHE IIO3HAHUS U TUIIbI MOJIeJIei. POJIb MBICIIEHHOTO
SKCIIEPUMEHTA U MAaTEMAaTHYECKOTIO MOJAEJIUPOBAHUS B CTAHOBIICHUU U PAa3BUTHH
€CTECTBEHHBIX HAYK.

SI3BIK €cTEeCTBO3HAHMUS.

buonozua. buonornueckas CcUCTEMAaTHKa M €€  Ba)XHEUIIWE  TAaKCOHBI.
bunomunanpHast HomeHkiarypa. [ lousatue Buaa.

Cucremaruka XuBOTHbIX. Ilonsitue mnopoasl. Cucrematuka

pacrenuii. [lonstue copra.

Buonornueckass HOMeHKJIaTypa — OCHOBa IPOPECCUOHATIBHOMN 1€ TEIbHOCTH.
Xumus. TpuBuaneHble Ha3BaHMUsI. PannonaneHas HOMEHKJIaTypa.
MexnyHapoanas HomeHnkiaarypa MIOITAK.

XuUMHUYECKHE DJJIEMEHThl U MpPOUCXOXKJAeHWe wux Ha3zaHui. Kiaccudukanus
HEOPraHMYEeCKHX BEIIECTB U MPUHIMIIBI 0Opa30BaHUs UX Ha3BaHUU.

@Du3zuxka. EpuuHunel wusmepeHuss ¢usndeckux BeauuuH Ha Pycu. Eaunauimer
U3MepeHusl PU3NYECKUX BEJIMYHNH B HEKOTOPBIX APYTUX cTpaHax. MexayHapoJaHas
cucTeMa eIMHUIL] u3MepeHus: pusndeckux sennduH — CU.

OCHOBHBIE U TIPOU3BOAHBIC €AUHUIIBI N3MepeHUs puzndeckux BenuauH CH.
EcTrecTBeHHOHAay4YHbI¢ NOHATHHA, 32AKOHBI U TeOpHMH. ECTECTBEHHOHAay4YHBIC NOHSTHA.
KoHkpeTHbIe 1 aOCTPAaKTHBIE €CTECTBEHHOHAYYHbIE TOHSITHUSL.

3aKOHBI €CTECTBO3HAHMUSI.

EcrectBenHoHayuHbIie Teopun. OmMcaTtenbHbIE TCOPUH U OOBSICHUTEIILHBIC TCOPHUU.
IIporro3upyromnias pojib €CTECTBEHHOHAYYHBIX TCOPHIA.

EcTrecTBeHHOHayYHasi KapTuHa Mmupa. KapTuHbel mupa: penuruosHasi, ObITOBasd,
xynokecTBeHHasi. EcrectBeHHOHayuHasi kapTuHa mupa. DBosironuss EHKM wu ee
ATaIlbl: apUCTOTEJICBCKUM, HBIOTOHOBCKUM, SMHIITEHHOBCKAasI PEBOJIIOIIHA.
IIpuHOUTBI TO3HAHUSI B €CTECTBO3HAHUHN: COOTBETCTBUSI, JOTIOJTHUTESIIBHOCTH,
NPUIUHHOCTH, CHMMETPHUH.

Mupsbl, B KOTOPBIX MbI kuBeM. Knaccudukanuss MupoB (Mera- MUp, MakpOMUD,
MUKPOMUP, HAHOMHUDP). ['paHULIBI MUPOB U YCIIOBHOCTb 3THUX T'PAHUII.

I[TpuGopskI It U3YUYSHUSI MUPOB, UX DBOJOIHS OT CBETOBOro MHUKpockora P. 'yka
JIO CKaHUPYIOLIETO TYyHHEJIbHOTro Mukpockona (CTM) u aTOMHO-CHJIOBOTO
Mukpockona (ACM).

MonekynsipHO€ paclo3HaBaHHUE U €T0 POJIb B IIPUPOJIEC U KU3HU USITOBEKA.
Komnbrotepsl Oyayiero.

Meramup.



Yenosek u BeestenHas. XpOHOJIOrUsl aCTPOHOMHUYECKUX MIPEACTABICHUN U
OTKPBITUI: F€OLIEHTPUYECKasl CUCTEMA MUpPa; aHTPOIIOLIEHTPUUYECKAsi CUCTEMA
MHUpa; renuoneHTpudeckas cucrema mupa. ActponomMsl XVI—XIX BB. u ux Bkian
B pa3BUTHE IIPEACTAaBICHUN O BeceneHnoun.

Kocmounorusi. Bkitag oredecTBEHHOM HAYKU B MUPOBYIO KOCMOJIOTHIO.
IIpoucxoxaenue u crpoenue BceesleHHO. PU3MUECKUE SIBJICHUS U 3aKOHBI, CBSI3aHHBIC
C TIPOUCXOXKICHHUEM U cTpoeHueM Bcenennoii. Dddexr Jommepa. 3akon XaodoOna.
Teopus bonbemioro B3peiBa. EQUHUIBI M3MEPEHUSI KOCMHUYECKHUX PACCTOSIHUM.
HebOecurie Texa. Co3Be3aus. 3Be3JHbIe CKoOIUIeHH. 3Be3abl. Ilmanersl. KomerTsl,
METEOPHUTHI, ACTEPOUJIBI.

Kak uesioBek uzyuaetr meramup. [lepBbie Teneckorbl U 00CepBaTOPUH.
Teneckon-pedpaktop u Teneckorn-pediekrop. Pagnoreneckorsl u

MEeXIUJIaHeTHhIe cTaHlinu. OpoOuTanbHasi actpoHoMuueckast oocepBaropus (OAO).
3akoHbl ABM:KeHUs1 HeOecHBbIX TeJl. [lepBriil 3akoH Kemepa. Amnoreit u nmepurei.
XapakTEepUCTHKH JJUTUIca: (oKajdbHOE paccTtositHue, (POKYC, OCh, MOJIYOCh,
3KCHEHTpUCUTET. BTOpoit m Tpetud 3akoHbl Keruiepa. 3aKkOH BCEMHPHOTO
TsiroTeHusi. KocMuyeckne CKOpOCTH.

TamakTuku. OO0mme  cBeJeHWsI O  raJlJaKTHKax. YepHbie  OBIPHI.
Knaccudukamnuss rajrakTHK: DSJUTHNITHYECKHUE, CIIUPaJIbHbIC, HEIMpaBUJIbHBIC,
panuoranakTuku. Hama I'anaktuka — Muieunslid [IyTes. KBazapsl.

3Be3abl. CosiHue. 3Be31bl, UX pokaeHue. CHekTpajlbHbIA aHAJIu3 — OCHOBA
HCCIEIOBAHNSA XUMHUYECKOIO COCTaBa 3BE3/I.

XapakTEepUCTUKHU U KJ1accuUKaus 3BE3/1.

IIpoucxoxnenne ConHna m ero crpoeHue. CTpyKTypa COJHEYHOU aTMoOcC(dephl.
CoJyiHeuHbIN BeTep.

CounHeyHnass cucrtema M ee miIaHeTrbl. CtpoeHue COJHEYHOW CHUCTEMBI, MJIAHETHI
ConHeuHo# cuctemsbl. [lpyrue cTpyKTypHbI€ 3JieMeHTbl COJIHEYHOU CHUCTEMBI:
CILyTHUKH IUJIAHET, ACTEPOUIbI, KOMETBI, METEOPUTHI.

Crtpoenune 3emuau. JIurtocepa. BuyrpeHHee crpoeHue 3eMiM U €€ XUMHUYECKHUUI
coctaB. CTtpoeHue u coctaB JTuTochepbl. MuHepanbl U TOpHbIE NOPOAbl. PybI.
JIutochepnbie mnuthl. 3emierpsiceHus. lllkana Puxtepa. UHTEHCUBHOCTH
3emuierpsiceHui. Llynamu.

I'mapocdepa. Oxeannl u Mopsi. CoctaB ruapocdepsl. MupoBoii okead. Mopsi.
Herunnunusie wmops: CapraccoBo, Kacnimiickoen ApaibCKoe.

Tema Mops B IpOU3BEACHUSIX MUPOBOU XYyJI0KECTBEHHON KYJIbTYPBHI.

Boabl okeanoB m Mope. XMMHYECKHUU COCTAB MOPCKOM M OKEAHUYECKOW BOJBI.
ITpomumnie. Jlen B okeane. I'pennanaus. AHTtapkruaa. /[BmwxeHue Box Muposoro
okeana. [IpunuBbl U oTiIUBBI. MOpCKHUE TeUeHUs. TUIIBI KiIMMAaTa.

Boasl cymim. Bosbl cym u ux Kjiraccu@ukanms.

Ponuuku. I'eiizepsl. MunepanbHble BOJBI U uX Kiaccudukamus. IIpoGiema
npecHol Boabl. O3epo baiikai.
KapcroBbie siBieHust 1 00pa3oBaHHE CTAJaKTUTOB U CTAJIarMUTOB. AHOMAaJIbHbIE



CBOWCTBa BOJBI U UX 3HAYCHHE B IIPUPOJIC.

ATtmocgepa. Iloroga. Atmochepa u ee coctaB. BepTukainbHoe cTpoeHHE
atmocdepnl: Tponocdepa, crparochepa, mezochepa, repmocdepa, sx3ocdepa.
CocraB Bo3ayxa. O30HOBBIC JIBIPBI U TTAPHUKOBBIHN 3 PexT. [Torona u kiumar.
ATtMmocdepHoe naBiienue. Berep. AtmochepHoe naBienue. KeccoHnass u BbICOTHAasI
Oone3nb. LIUKIOHBI 1 aHTHHMKIOHBI. ATMOC(epHBIe (PPOHTHI.

Berpa m ux BuABI: MOIKBaJl, CMEpdY, aHTHMNAcCcaT, maccart, Opu3, ¢eH, Oopa,
CUPOKKO, MYCCOHBI, Tal(PyHBI, yparaHbl, CMEpYH, TOPHAIO.

IlIxama bBodopra.

BaaxunocTe BO3ayxa. BrnaxHocTte Bo3ayxa. llcuxpomerp m rurpomerp. Touka
pochl. Ob6mnaka, ux ¢opmsel U pazMmepbl. TymaH. Ocagku u ux Turbl. Pagyra.

Maxkpomup

7Ku3Hb, NIPU3HAKH )KMBOTO U UX OTHOCUTEJIbHOCTH. OCHOBHBIE CBOMCTBA KUBOTO
OopraHmi3ma: €IHHCTBO XUMHUYECKOT'O COCTaBa, OOMEH BEIIECTB,
CaMOBOCTIPOU3BEAEHNE, HACIEJICTBEHHOCTb, N3MEHYHUBOCTh, PAa3BUTHE U POCT,
Pa3apaKuMOCTh, JTUCKPETHOCTH U 1IEJTOCTHOCTh, YHEPTrO3aBUCUMOCTb.

KuBbple cucteMbl Kak caMOYyHOpPaBIISIIOIIHUECS, CaMOPETryJIMPYIOIHecs,
CaMOOPTaHU3YIOIIUECS CUCTEMBI.

Tpu nauana repmoanHamMuku. [loussTue sHTpONINU.

ITpoucxoskaeHue >ku3Hu HA 3emiie. OCHOBHBIC T'MNOTE3bI MPOUCXOKACHUS )KU3HU Ha
3emiie: KpealmoHW3M, THIOTE3a CaMOMNPOU3BOJBHOTO 3apOXXIACHHUS >KWU3HU W3
HEKHWBOTO, KOHIICTIIIHS OMOTeHe3a, TUIToTe3a MaHCIICPMHUH.

I'ummore3a MpoOUCXOXKXKACHUS )KU3HHU MyTEM OMOXUMHUYECCKON IBOJTIOIIHH.

Jluckyccrst 0 BO3MOXXHOCTH CYIIIECTBOBAHWS BHE3EMHBIX [TUBUIU3AITAN.
XMMHYECKHI €cOCTAB KJETKH. XHUMHUYECKasl OpraHu3aius KJICTKH Ha aTOMHOM —
A3JIEMEHTHOM ypOBHE. MakposaeMeHThl. MUKPOAJIEMEHTHI.

MonekyasapHbId ypPOBEHb XHUMHYECKOW oOpraHuzaluu kieTku. Heopranuueckue
coenuHeHUs KJeTku. Boxaa u ee posib. MuHepaibHBIE COJIU.

OpraHnyeckue BeleCcTBa KIIETKH.

YpoBHM opranu3anmu ;Ku3Hu. KIeTouHblil ypOBEHb OpraHu3aliy )KU3HU Ha 3eMiIe.
TkaneBrblil ypoBeHb. TUNIBI TKAaHEN )KUBOTHBIX U pacTeHuii. OpraHHbI YPOBEHb.
Opranu3smeHHbIl ypoBeHb. [lonmynsa1imoHHO-BUI0BON YPOBEHbD.
Buoreonenoruueckuii ypoBeHb. buorienos. buochepHsliii ypoBeHb.

OcoOennoctu kanmara Poccun. 30Ha apKTHYeCKHMX NMyCTBIHb, TYHAP M JIECOTYHJP.
Kimmumat Poccuu. [IpuponHo-knumarnueckue 30861 Poccun.

Pa3H006pa3He u HpI/ICHOCO6J'IeHHOCTL JKUBBIX OPIraHU3MOB K TOW WIHN HWHOM
HpI/IpO,I[HO-KHI/IMaTI/I‘ICCKOﬁ 30HC.

aﬂeKTPOMaFHI/ITHaH npupoaa csera. Cser. PazButue HpeI[CTaBJ'IeHI/Iﬁ O IIpUupoac
CBCTAa. SHCKTpOMaFHI/ITHOG HU3JTYYCHHUC. I[J'II/IHaBOJ'IHBI. YacroTa kojeOaHuii.

IIkama DJICKTPOMAIrHUTHBIX BOJIH. y-ﬂy‘-II/I, PCHTTCHOBCKOC U3JTYUYCHHUC,



YIBTpadHOIETOBOE U3ITYUYCHUE, BUIAUMOE U3JIyUYeHHE, HH(]PpaKpacHOE U3ITydYeHHUE U
UX PpOJb B IPUPOAE U KU3HU YEJIOBEKA.
Onruyeckue cBoiicTBa cBeTa. J[BolicTBEeHHass mpuUpojia CBETA.

DoToH.

3aKOHBI OTPAKEHUS U MpenoMIIeHUsT cBeTa. OTHOCUTEIIbHBIN MOKa3aTenb
npenomiieHusi. @akTopbl, BIMSIONINE HA TTOKA3aTeNb MPEJIOMIICHHUS . IPUPOIa
BEIIIECTBA, TEMIIEpaTypa, JJIMHA BOJIHBI NAIAOIIETro U3TyueHus. Pedppakromerp.
Jucniepcust, nudpakuusi 1 nHTEpEpPEHIINs CBETA.

CBeT M MNPHCHOCOOJEHHOCTh K HeEMY JKHBBIX OpPraHu3moB. BimsHme cBera Ha
OpTaHU3AIHIO KU3HEHHOTO IIUKJIa OpraHu3MOB. bro putMbl. @OTOCHHTES.

Knaccudukarys pacTeHui Ha CBETOJIFOOUBEHIC, TEHEIIOOUBBIE |
T€HEBbIHOCINBbBIE. DOTOTPONU3M. 3HAUEHHUE CBETA ISl OPUEHTALUU KUBBIX
CYILLECTB B IIPOCTPaHCTBE. BHONIOMHUHECHIEHIIUS U €€ POJIb B )KM3HU )KUBOTHBIX.
BHyTpeHHsIsA JHEepIrUsi MAKPOCKOIIUYECKOH cucreMbl. TepMoanHaAMHUKa U €€
OPOrHOCTHUYECKOE 3HaUeHue. BHyTpeHHsIs1 DHepryusi TEPMOJAUHAMHUYECKON CHCTEMBI.
IlepBoe HavyanoO TEPpMOJAMHAMUKHU.

Tenmonepenaua. TermmonpoBogHOCTh. KOHBEKIINS: €CTECTBEHHAsI U
OpUHYyAUTENbHAas1. TernmoBoe n3irydeHue.

TemsioBoe paBHoBecue. Temnepatypa. Bropoe Hauano tepmoanHamuku. KonndecTBo
TEIUI0ThI. TennoeMKOCTb.

TennoBoe paBHOBecHe. TepMoaAMHAMHUYECKHE CUCTEMBI TPEX TUMOB:
U30JIUPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE.

TemnepaTtypa Kak mapameTp COCTOSIHUSI TEPMOJUHAMHUYECKON CUCTEMBI.
Temneparypa M NnpucCHoOco0JEeHHOCTh K HeH KUBBIX OPraHu3MoB. TepMoperyssinus B
’KUBOM mpupoje. TermonpoayKiys U TeIiooTaaqa.

MexaHu3Mbl TEPMOPEryJIsSIIMKA >KUBOTHBIX M pacTeHuil. Temneparypa Tena
4eJioBeKa U ee GPU3U0JIOrHYecKas poJib.

Knaccudukanus »XKUBOTHBIX HO TEMIEpaTypHOMY PEXKHUMY Ha TOMOWOTEPMHBIE,
MOWUKHUIIOTEPMHBIE U T€TEPOTEPMHBIE.

Knaccudukarust opraHu3MoB 10 TeMIIEpATyPHOMY MHTEPBAIYy OOUTaHUSI.

AxknumaTtuzanusi. TemriepaTypHBIH peKUM.

Crtpoenue MoJieKyJibl U (pu3nyeckue cBoiicTBa BOAbl. CTpOCHHE MOJICKYJIBI BOJbI.
Bona kak pactBoputens. @u3nyueckrue CBOMCTBa BOAbI: aHOMalbHas
TeMIlepaTypHasi 3aBUCUMOCTb INIOTHOCTH BOJIbl; BBICOKOE€ TOBEPXHOCTHOE
HaTSHKEHUE BOJIbI; aHOMAIbHO BHICOKHE3HAUCHUS TEMIEpaTyp KUIICHUS U
MJIABJICHUSI BOJIbI; BBICOKOE 3HAYE€HHUE TEILIIOEMKOCTH BOBI.

3HaueHne (PU3NYECKUX CBOWCTB BOABI sl TIPUPOIHI.

daexkTpoauTHYecKas aucconuanusi. OCHOBHBIE NTOJI0XKEHUS TEOPUH
anekTpouTruueckon nucconuanuu (TO/]). DIeKTpoIuThI U HEDIEKTPOIHUTHI.
Krnaccudukanuss MOHOB TTO pa3JIMYHBIM OCHOBAHUSIM. MeXaHU3MbI
JIACCOIIMAIIUU 3JICKTPOJIUTOB C PA3HBIM TUIIOM XUMHUYECKOHU cBsA3U. CTEIeHb



3JIEKTPOJINTHUECKON Jucconanuu. Cou, KUCIOThI U OCHOBaHUs B cBeTe TO/I.
PacrBopumocts. pH kak mnokasatenb cpeabl pacrBopa. PactBopuMocTe U €€
KOJIMYECTBEHHAsI XapaKTEPUCTHUKA — KOA(OHUIIMESHT PACTBOPUMOCTH.

MaccoBast [0Ji1 pPacTBOPEHHOIO BellecTBa B pacTtBope. Boma kak
amponurt. [loussitue pH pacrtBopa. 3nauenue pH B npupose. 3HaueHus

pPH du3nosorndyeckux )KuJaKoCcTe yeJIoBeKa B HOpMeE.

XuMHYeCKHe CBOICTBA BO/AbI. B3anmoielicTBHE BOJIBI C METaJLIa-MHU.
B3aumopeiictBue Boabl ¢ okcuaamu. [ uaparanusa. Bzanmonencreue BOAbI €
coisimu. ['maponu3s. Pazimoxkenune Bobl. [loHsiTre 00 anekTposmse u (oToIu3e.
Boaa — abuornueckuii pakTop B Ku3HU pacteHmii. Posib BoibiB Onocdepe:
KOJIBIOEJIb )KU3HHU, cpesla OOMTaHHUsl, yHaCTHUK OMOXUMHUYECKHUX MPOLIECCOB,
YYaCTHHK CO3/IaHUsI OMOTE€O0LI€HO30B, PETYJISITOP KJIMMaTa Ha IJIaHETE.

I'uaponus opraHnydecKux BEIIECTB B )KUBBIX OpraHU3Max.

Krnaccugukanust pacTeHUM Mo OTHOIIEHUIO K KOJIMYECTBY BOAbIB OKpY Karoei
cpene: ruaaTo@UThl, THAPOPUTHI, TUTPOPUTHI, ME3O(PUTHI, KCEPODUTHI.
Couienocts kak adbuoruueckuii paxkrop. Comu. Knmaccundukamnus coneii. Hanbonee
pacrpocTpaHeHHbIE KMCJIbIE COJIU, UX MTpUMeHeHUe. JKecTKOCTh BOJIbI.

Conu Kak MUHepaioo0pa3yrolIie BellecTBa.

Comu — adbuotndeckuii (paktop. [Iprucrmoco6IeHHOCTh PACTEHUN M KUBOTHBIX K
Pa3InyHOMY COJIEBOMY PEXKUMY.

Brausinue conu Ha opraHu3M 4esioBeKa.

IlouBa kak abuoTudeckuii ¢axrtop. [loHarne o mouBe M KiIacCUPUKAIUASI TTOYB.
[Tpouecc mouBooOpazoBaHUsl.

3HaueHHe II0YBBI B IIPUPOJAE M IHKHU3HM UYEJIOBEKa: cpeda OOUTaHUS KUBBIX
OpraHu3MOB; J3KOHOMHYECKOE 3HaudeHHue, o0JaslaeT MJIOJOPOJMEM, OKa3bIBaeT
CYLIECTBEHHOE BJIMSIHUE Ha COCTaB M CBOMCTBa Bced ruapocdepsl 3emMiu,
SIBJISIETCSl TJIaBHBIM PETYJIATOPOM cocTaBa armocdepbl 3emiiM, BaKHEHIIHUH
KOMITOHEHT OMOT€01ICHO3a.

buornyeckue ¢akTopbl OKpy:Kawiueii cpeabl. buoruueckne  (GakTOpHI.
buornueckne - B3aMMOOTHOILEHUST  MEXAY  OpraHU3MaMu: KOHKYPEHLUS,
XHUIIHUYECTBO, CUMOHO03, Mapa3suTU3M.

I[Tpumepsl GMOTHYECKHUX B3aUMOOTHOIIIEHUN B IIPUPOJIE.
IMousiTus mpocTpaHcTBa U BpeMeHH. [IpocTpaHCTBO U BpeMsiB KJIaCCUYECKOM
Mmexannke HptoToHa. AGcomtoTHOE TTpocTpaHcTBO. OTHOPOIHOCTH MTPOCTPAHCTBA.

N3otponHOCTh nipocTpaHcTBa. MHepuuanbHass cUCTeMa OTCYETaU MEPBBIA 3aKOH
HeroTona.

IIpeoOpazoBanus ['anuness 1 OPUHOUN OTHOCUTENIBLHOCTU ['ammmnes. AOCOIIOTHOE
BpeMs.

CrneuunansHas Teopusi otHocuteaprHOoCcTH (CTO). [IBa moctynata CTO u ocHOBHBIE
CJI€JICTBUSI, BBITEKAIOIINE U3 HUX.



OO1as teopust ornocutesbHocTu (OTO).

Buoputrmsbl. Turnsl 6HOPUTMOB: (PU3MOJIOTHUECKHE U 3KoJoruueckue. [Ipumepst
pa3JINYHBIX TUIIOB OMOPUTMOB Y PACTEHUN U JKUBOTHBIX.

doTonepuoaus3Mm.

buoputmsel yenoBeka. JIMCUHXPOHU3M.

Cnoco0blI nepegaun MH(popManuu B KMBOil npupope. [lepBasiu BTopasi CUrHaJIbHbIE
cuctembl. OOMeH HH(popManeld Ha Pa3INIHBIX YPOBHSIX OpraHU3aIdH KU3HHU.

Peakimuu matpuaHoro cuaTesa. @aronuros. Pediiekc. DTosmorusi.
HNudopmanus u yeaoBek. Bo3HHKHOBEHHE U pa3BUTHE HOCHUTEIJICH HHPOPMAIINH C
JIPEBHEUIIINX BPEMEH JI0 HAIIEro BPEMEHHU. DBOJIIOLIHUS COBPEMEHHBIX
nH(GOPMAIIMOHHBIX PECYPCOB.

11 kiaacce
Mukpomup

OcHOBHBIE CBeleHHsI 0 CTPOeHMH aToMa. [IpOTOHHO-HEUTPOHHAS TEOPHUSI CTPOCHUS
aromHoro siipa Jl. Usanenko u B. I'elizenbepra. DinexkTpoHHast 000J0YKa.

MzoTomnbl. COBpeMeHHOG OIMpCACIICHUC ITOHATHUSL CKXUMHYIECCKUHUDIIEMEHTY.
Ilepuoanueckuii 3axkon /. U. MenaesieeBa u crpoerue aroma. [Ipeanoceuiku
OTKPBITHS TIEPUOANYECKOTr0 3aKkoHa. [lepBbie MONBITKH KiIacCU(PUKALTNN
XUMHYECKUX 3JIeMeHTOB. [lepnoanuHoCTh B U3BMEHEHUU CBOMCTB XMMHUYECKUX
3JI€EMEHTOB U UX COCIMHEHUIA.

Ilepuonnueckuii 3akoH B ¢dopmynupoBke JI. M. MenneneeBa. CoBpeMEHHBIE
OPEJICTAaBIICHUSI O TNPUYMHAX MNEPUOJUYECKOrO0 M3MEHEHHUS CBOMCTB XUMHUYECKHUX
JIEMEHTOB U UX COCJIMHEHUH.

CoBpemenHas ¢popmysnpoBka [lepunoagnueckoro 3akoHa. [lepunoanyueckasi cucrema
xumMuueckux ayeMeHToB J[. V1. MenneneeBa kak rpadgudeckoe oToOpa>keHue
nepuoandecKkoro 3akoHa. CTpykrypa rnepuoandeckoi tTabaunsl. [lepunoabr u
rpynnbl. 3HadeHue [lepuoanueckoro 3akoHa u [lepruoanueckoi CUCTEMbl XUMUYECKUX
anemenToB 1. 1. MenneneeBa st popMHPOBaHUS €CTECTBEHHOHAYYHOW KapTUHBI MUpA.
IIpornoctuyeckasi cujia U 3Ha4C€HUE TIEPUOJUYECKOTrO 3aKOHAU
NepHUOJINYECKOM cucTeMbl. 3HaueHue [lepunoamnyeckoro 3akoHa u
Ilepuonnyueckon cucreMbl XUMHUUYECKUX 3j1eMeHTOB J[. 1. Mennaeneena st
pa3BUTHUS HAYKU U IIOHUMaHUSI XUMHUYECKOW KapTUHBI MUpa.

baaropoansbie ra3el. biaropoasslie ra3bl, PUUYMHA UX CYLLIECTBOBAHUS B
aToMapHoM cocTossHuu. [I[puMeHeHnune 6J1aropoaJHbBIX ra3oB.

BemecTBa u ux kjaaccupurkanusa. [Ipocteie (MeTamisl 1 HEMETaJTBI) U CIIOKHBIE
BemniecTBa (OKCUAbI, KUCIOThI, OCHOBAHUSI, COJIN). AJUTOTPOIINS KaK MIPUYUHA
MHOT000pa3us NMPOCTHIX BemlecTB. Heopranuueckue u OpraHuvdecKue
COCIUHCHUSI.

Buabl XMMHYECKUX CBfI3ed U THIBI KPUCTAIMYECKUX pemieTok. MloHHas
XUMHYECKas CBsI3b. KaTHoHbI 1 aHHOHBI. Cxema 0Opa3oBaHUsI MOHHOM CBS3H.



HNonHbIe KpHUCTAUIMYECKHUE pEIIETKU. XJIOPUZ HATPUsST — TUIIUYHBIN
NpeACTAaBUTENb COCAMHEHUM C MOHHBIM THUIIOM CBSI3HU.

KoBasienTHasi CBsI3b KaK CBsI3b, BO3HHKAIOIIAs 3a CUET OOpa3oBaHUsA OOIIUX
3JIEKTPOHHBIX Map. ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJNLIMYECKUE PELIETKHU.
Merajumndeckass XHUMHYECKasi CBsI3b M METAJUIMYECKHE KPHUCTAJUIMYECKHE
pEeUuIeTKH.

Yriaesoaopoabl. Teopusi CTpoeHHs1 OPraHuYecKux coeanHenuii A. M. bytiiepoBa.

IlpuponHelii Ta3, €ro cocTaB M HAIPABJICHUS HWCIOJb30BaHUS B KadyeCTBE
TOIUIMBA W XHUMHYECKOro ChIpbsi. KouBepcuss merana. CuHHTE3-Ta3 W €T0
HWCTIOJIb30BaHUE JUTSI MOJIYUYEHUs] CHHTETHUECKOro OCH3WHA U METaHOJIA.
IlpenenbHble W HeNpeaeIbHBIC YIieBOAOpOAbl. KaduecTBEHHBIE pEakIIMHu Ha
KPaTHYIO CBSI3b.

Oco06eHHOCTH cOoCTaBa, CTPOCHUSI U CBOUCTB OPTraHUYECKUX COCTUHEHUM.
OCHOBHBIE NOJIOKEHUSI TEOPUHU XUMHYECKOT O cTpoeHUus1 A. bytneposa, @.
Kexkyne, A. Kynepa.

Hed1b 1 ee nepepadorka. Hed s, ee cocTas, pusndeckue cBocTBa u
MIPOUCXOXKJIEHHE. DKOJIOTHIESCKHE MMOCISICTBUS pa3inBa HE(PTH U CIOCOOBI
OOpBHOBI C HUMH.

ITonnyTHbIi HedTsiHOW Ta3, ero coctaB. [Iporieccbl mepepadOTKu HEPTH:
pekTudUKaISI U KPEKUHT.

IIpoaykTel epepadbOTKH HEPTH U UX HUCIIOJIL30BaHUE.

Ioaumepbl. OCHOBHBIC TIOHSTHSI XHUMHUH BBICOKOMOJICKYJISIDHBIX COCJIMHCHMIA:
MOHOMED, TTOJIUMEP, DIIEMEHTApHOE 3B€HO, CTCIICHB ITOJIMMEPHU3AITHH.

Crioco0b1 MOJTYYCHHUS MOJIUMEPOB: peakuuu NoJUMEpU3alud |
MMOJIMKOHJICHCAIIUH.

Buononumepsl 1 ©X OHOJIOTUYECKAsT POJITh.

ITnactmaccel. TepmoruiacTel M peakToruiacTbl. lIpescTaBuTenw mjacTMacc |
o0J1acTh UX MIPUMCHCHMUSI.

Bonokna. I[lpupomHble W XUMHYECKHE BOJIOKHA. [IperncraBuTenii BOJIOKOH H
o0J1acTh UX IIPUMCHCHMUSI.

Heopranudeckue nojimmMepbl Kak BEIIECTBA aTOMHOMN CTPYKTYPHhI.

Cmecu, ux cocrtaB. [loHATHE O CMecCH KaK CHCTEME, COCTOSIIEH W3 Pa3IMYHBIX
XUMHUYCCKHUX BEIICCTB.

Knaccudukanus cmeceil 1o BU3yaIbHBIM IIPU3HAKAM U I10 arperaTHOMY
COCTOSIHUIO.

CoctaB cMmecell: mMaccoBass W OOBbEMHasl JOJM KOMIIOHEHTa cMecu. CriocoOsnl
pa3aesieHust CMeCe.

JducnepcHbie cucreMmsbl. [IoHsATHE O TUCTIEPCHON cCUCTEME.

Knaccmbnxaunﬂ AUCIICPCHBIX CHUCTCM 110 pasMepam ,HPICHCpCHOﬁ (1)8.3131 u
arperaTHoOMy COCTOSSHUIO I[PICHCpCPIOHHOfI Cpcabl N HHCHCpCHOﬁ (1)8.3131.
3HaucHUE AUCIICPCHBIX CHUCTCM B IIpUPOAC, MNMPOMBIINUICHHOCTHU U IIOBCEIHEBHOM



’)KU3HH YEJIOBEKa.

I'pyOoaucnepcHble cucTteMsl U UX Kiaccudukanus. [IppyMeHeHHe 3TUX CUCTEM B
TEXHUKE U OBITY.

ToukoaucriepcHrle cucTeMbl, nx Kiaccudpukanus. Koaryssimusi. Cuaepesuc.
dusznyecKkrue CBOMCTBa razoo0pa3HbIX (IpoIaH-OyTaHOBAsi CMECh B 3a)KHUTAJIKE),
JKUAKUX (OeH3uH) U TBepAbIX (mapaduH) ajJKaHOB: arperaTHOE€ COCTOSIHUE,
pacTBOPUMOCTH B BOJIE.

I'openue nponaH-O0yTaHOBOMW cMecH (3aKUTaITKa).

OTHoOIIEHUE TNpPEeACIbHBIX W HEOPEACIbHBIX YTIJIEBOAOPOIOB K PacTBOPY
nepMaHraHarta Kajus 1 OpoMHOM BoJ€E.

OOpa3oBanue HePTSAHONW IUIEHKM Ha NOBEPXHOCTH BOAbl. OOHapyXeHue
HenpeaenbHBIX COeAUHEHUN B )KUAKUX HE(PTEIIPOIyKTaX.

IHonyuenue nimactuueckoi cepsol. [lomyuenue 6enoro gocdopa. [Tlonyuenune
JTUCTAJITUPOBAHHON BOJBI.

OO0pa31ibl pa3IUIHBIX JUCIEPCHBIX CUCTEM: dMYJIbCHH, CyCIICH3UH, a3PO30JIH,
reju U 30J14.

IMonydenue KoJUTOMAHOTO pacTBOopa u3 xyopuaa xxenesa (111). Koarynsius
MOJIy4eHHOTO pacTtBopa. Dddexkt Tunmans.

XMMHYECKHEe Ppeakuuu M HuX KjIaccupurkanus. XUMHYECKHE pPEAKIUHU WA
XUMHYECKUE SABICHUS, UX OTIIMYHUS OT PU3NYECKUX SIBJICHUM.

Peaknpu 0e3 M3MEHEHHS COCTAaBa BEIICCTB: aJUIOTPOITU3AIIUH U U30MEPH3aIIHH.
Peakiiuu, uaymnme ¢ U3BMEHCHHUEM YHCIIa U COCTaBa BEIIECTB: COCIUHCHHUSI,
pa3I0KeHUsI, 3aMEIICHUsI, OOMEHa.

Peakiuu, mpoTekaroliyde ¢ BBIACICHHUEM HJIA MOTJIOMIEHHUEM TEIUIOThI: 3K30- U
SHAOTCPMHUYECCKHE.

Jlpyrue npu3HaKu KiacCUu(PUKAIIMU XUMHUYECKHUX PEaKIIUi Ha IMIPUMEpPe CHHTE3a
okcua cepbl (VI): u3MeHeHre CTEICHEH OKHUCICHUS JIEMEHTOB, 00Opa3yroIuX
BEIIIECTBA, UCIIOJIb30BAHHUE KaTaJIn3aTopa, arperaTHOE COCTOSIHUE BEIISCTB,
HarpapJICHHUE IIPOIECCOB.

CkopocTh XuMH4YeCKoi peakuuu. [JIoHATHE O CKOPOCTU XUMHYECKOU PEAKIINH.
I'omoreHHbIe U reTepOreHHbIE PEaAKIIUH.

3aBUCUMOCTbh CKOPOCTH XUMHYECKOUN pEaKIIUU OT IPUPOJIbl PEATUPYIOLIUX
BEILIECTB, UX KOHLEHTPALIUH. 3AaBUCUMOCTh CKOPOCTH pE€aKIMU OT TeMIEepaTyphl.
ITpaBuno BanTt-I'odda. 3aBUCUMOCTH CKOPOCTH PEAKIINHN OT TLIOMIAN
CONPHUKOCHOBEHHUS BEUIECTB U HAJIMYMSI KaTajau3aTropa.
OKHCANTEIBbHO-BOCCTAHOBHTEIbHBIC peakuuu (OBP). Dnexkrponns. CreneHp
OKHCJIEHUS U ee onpenenenue no popmyse coenuHenus. [loastue o6 OBP.
OKHCIUTENh U BOCCTAHOBUTEN b, OKMCIIEHHE U BOCCTAHOBJICHHUE.

9JICKTpOJ'II/I3 pacCiiaBOB U paCTBOPOB HA IIPUMCEPC XJIOpUAa HATPUSL.
3J'ICI(TpOJ'II/ITI/I‘-IeCKOC IMOJIYYCHUC AJIFOMHUHMUMSI. HpaKTI/IqCCKOC IIPUMCHCHUC
DJICKTPOJIN3a. I'anpBaHOILIACTHKA U TaJlIbBAHOCTETHUS



XMMHYeCKHe HCTOYHHMKH TOKA. ['aJIlbBaHUYECKHUE 2JIEMEHTHI HA IPUMEPE IJIEMEHTAa
Hannsnss—AkoOu, uX ycTpOMCTBO Y IIPUHLMI A€HCTBUS.

VY CTpOMCTBO CBUHIIOBOTO aKKyMyJisitopa. [ abBaHU3aIINs U JIeKTpodopes.
Hanouactuupr. Xapakrepuctuka HaHodacTUll. HaHOYaCTHUIIBI B TEXHUKE U
TEXHOJIOTHUSIX.

KoncTrpyupoBanune HanomarepuasoB. OCHOBHBIEC CIOCOOBI TTOJYYCHUSI HAHOYACTHIL:
«CBEPXY BHU3» U «CHHU3Y BBEPX». MOJICKYJIIPHBIN CUHTE3 U caMOcOOpKa.
Hanockonunueckoe BbIpallliBaHUE KPUCTAIIIOB U ITOJIUMEPHU3ALIHS.
HaHoTexXHO0JI0OTUM B *KU3HH COBPEeMeHHOro odmecrnBa. [lonstue o
HAHOTEXHOJIOTUSIX. 3HAYEHUE HAHOTEXHOJIOTUH B Pa3JIMYHBIX 00JIACTIX HAYKH U
TEXHUKHU: SJHEPTETUKE, DJICKTPOHUKE, MEJIUITUHE, aBUAIIUU U KOCMOHABTHKE,
CEIIbCKOM XO035I1ICTBE, OXpaHE OKPYKarOIIEH Cpeibl, ONITUKE. Y TII€POIHBIC
HaAHOTPYOKH U 00JIaCTH UX TIPUMEHCHUSI.

Ye0BeK H €ro 310p0OBLE

CucremaTuyeckoe IoJiOJkeHHEe 4eJl0BeKa B MHpe KMBOTHbIX. Bruonoruyeckast
Ki1accudpukalymsa yeaoseka. [IpsiMOX0K/IeHHe U ero BIUSIHUE Ha CKEJIET
4yesjioBeKka. Pyka —opraH u npoaykT Tpyaa. PazButue uepena u rodoBHOTO Mo3ra
4eJo BeKa.

IlepBas u BTOpasi curHajbHble cucTeMbl. buoconuanpHas mpupo/ia 4yejioBekKa.
I'enetuka 4esioBeka HW MeTOAbl ee uU3y4deHHsi. OCHOBHBIC TIOHSTUS TEHETUKU:
HACJICACTBEHHOCTb, W3MEHYUBOCTb, I'€H, XPOMOCOMBI, MYyTallU{, T'€HOM, T'€HOTHII,
(peHOTHUII, TOMUHUPYIOLIME U PELIECCUBHBIEC MPU3HAKH.

I'enom denoBeka u ero pacmudpoBKa.

IIpakTHyeckoe 3HaUCHHUE U3YUYCHHSI T€HOMa YEJIOBEKa.

MeTosbl HM3yYCeHUs] TeHETHKU YeJOBEKa: TI'€HEAJIOTHYECKUU, OJIM3HEIOBBIH,
LIUTOr€HETUYECKUH.

I'eneTnyeckue 3a00JI€BaHUs YEIOBEKA.

dusuka yegoBeka. CKEJICT C TOYKH 3peHUS (PU3NICSCKOTO MTOHSITHS O phIyare.

KpoBooOGpaiiienue B cBeTe ruAPOJANHAMUKU: ITYJILC, KPOBSHOE JaBIICHUE.
Hduddys3us kak ocHoBa hopMUPOBAHUS TIEPBUYHON U BTOPUYHOMMOYH B MTOYKAX,
a TakKe ra3000MeHa B TKAHSIX U JETKUX. TepMOperyasims ¢ MOMOIIbI0 KOXH
IIyTEM TEILIONPOBOAHOCTH, KOHBEKIINH, U3ITyUSHUS U UCIIAPECHUS BOJIBI.
DNeKTpoAMHaAMHUYEeCcKasi IpUpoJia Iepesadd HEPBHBIX UMITYJIBCOB.

OnTuyeckas cucreMa 3peHusl. AKyCTUYECKasi CUCTEMA CllyXa U
rojocooOpa3zoBaHUE.

XumMus 9ej10BeKa. XMMHUYECKUM COCTAB TEJIa YEJIOBEKA: DJIEMEHTHI U BEIIECTBA, UX
KJ1accudukanus U 3HaueHue. Bona, ee pynknuu. BoaHeii 6ananc B opranusme
yesioBeka. MUHepallbHbIE BELIECTBA U UX POJIb B )KU3HECITEIBHOCTH OpraHu3sMa
qenoBeka. 3a00JIeBaHMsl, CBI3aHHBIE C HEJJOCTATKOM HMJIM U30BITKOM HEKOTOPBIX
XUMHYECKHUX IJIEMEHTOB B OpraHU3MeE 4YEeJIOBEKA.



Buramunsbl. VicTopust OTKpBITHS BUTAMUHOB. BUTaMUHBI Kak OMOJIOTHYECKH
aKTUBHBIC BemlecTBa. boyie3Hn, BI3BaHHBIE HEJOCTATKOM WM U30BITKOM
BUTAMHHOB: aBUTAMHWHO3bI, THIIOBUTAMUHO3bI, THIIEPBUTAMHUHO3HI.

CyTtoyHas TOoTpeOHOCTh YeJIOBEKa B BUTAMHUHAX U UX OCHOBHBIE (DYHKITUH.
Kiaccudukanmust BuTaMruHOB. BogopacTBopuMbIe BUTAMUHBI Ha IpUMEPE
ButamuHa C. XKupopactBopruMble BUTAMUHBI HA IIpUMEPE BUTaAMUHA A.
I'opMonbl. HepBHast u ryMopaiibHasi peryJsiliuy IpoLEeCcCOB KU3HEAESITEIIbHOCTU
opranusMa. 'opMOHBI Kak IIPOAYKThI, BIpabaTbIBa€MbI€ KeJIe3aMU BHYTPEHHEN
CEKpEeLUH.

Krnaccugukanust ropMOHOB MO KeJjie3aM, KOTOPbIE UX MPOAYyLHUPYIOT, U MO
XuMu4deckoii npuponae. CoiictBa ropMOHOB. THCYTMH Kak TOPMOH OEJIKOBOH
OpUPOJIbl. AApPEHAINH KaK TOPMOH aMUHOKHUCIOTHOU Mpupobl. CTeponaHbIe
TOPMOHBI Ha MTPUMEpPE TOJIOBBIX. | ' UIiep- U runogyHKIMs Kejle3 BHYTPEHHEN
CEKpEeLMH.

JlekapcrBa. Kpatkue cBeieHus 0 3apOKJI€HUU U Pa3BUTHUU (papMaKOJIOTHH.
Knaccudukanus nekapCTBEHHBIX CPEACTB O arperaTHOMY COCTOSIHUIO: KUJIKUE,
TBEpAbIE, MATKHUE. AJIKaiouibl. BakimHel. XUMHOTEpaneBTUUECKHUE TIperapaThl.
Antubuotuku. Hapkotuueckue npemnaparbl. Hapkomanus u ee mociaeacTBUs.
OnTuMasbHbBIA PEKUM IMTPUMEHEHUSI JIEKAPCTBEHHBIX IPEIapaToB.

3n0poBblii 00pa3 sku3HU. Ousnueckue 310pOBbE U €T0 KPUTEPUU.

Ilcuxuueckoe 310pOBbE U €ro Kpurepuu. HpaBcTBEeHHOE 3J0POBBHE U €T0
KpuTepuu. Tpu OCHOBHBIE COCTABJISIIOIINE 3JOPOBOTO 00pa3a >XKU3HU: PEKUM THS,
OpaBUJIBLHOE NUTaHUE, (PU3NUecKasi ak THBHOCTH U 3aHSATUE CIOPTOM.

dakTOophl, BAUSIONINE Ha 3JOPOBbE YEJIOBEKA: OKpYy’Karollas cpeaa,
npoduiakTudecKasi BaKIIHHAILUsI, CTPECChI, BPEIHBIE TTPUBBIUKHU.

AJIKOTOJIM3M U €ro IociejacTBus. HapkomaHus U ee mocieICTBUS.

®du3uka Ha cJay:k0e 310pOBbSl 4YesIOBeKA. AHTPOIOMETPUS: H3MEPEHHE JIJIUHBI U
MAacchl Teja, CIIUPOMETPUS U KU3HEHHAsi EMKOCTbh JIETKUX.

TensnoBbie u3MepeHus U TerioTepanus. Ismepenue aprepuaibHOTO JaBICHUS.
I'mnepToHUs ¥ TUIOTOHUSL. YJIBTPA3BYKOBasi AMAarHOCTUKA U T€PAMUsI.
Dnekrporepanus. JlazepHass Ttepanus. MarHUTHBIM pPE30HAHCH
pentrenoauarHoctuka. dmrooporpadus. Tomorpadus.

EcTecTBo3HAHME Ha Cly:K0e YeaoBeKa

DJIeMEeHTAPHBI JIM 3J1eMeHTapHble YyacTunbl? [loHsATHE O (QU3MKEe BBICOKMX SHEPIHUi.
JIMHENHBIN YyCKOPUTEb 2JIEMEHTAPHBIX YaCTHULL, aJIPOHHBIN KOJUIAUIED.

JleneHre aToOMHOIO slpa: NPOTOHBI, HEUTPOHBI. DyHAAMEHTAJIIBHBIC YaCTHLIbI:
J1enToHbl U KBapKu. @oTOoHBI. O30HBI. AHTHUYAaCTHUIIBI.

boabumion aapoHHBLIH KoJuiaaep. MoHTax M ycTraHOBKa bosibmioro aapoHHOTrO
kosuianaepa. IlpuHnun gelictBus KoJulaaepa.

IIpoucxoxaenne maccel. bo3on Xurrca. [Ipoucxoxnenue Beenennoii. AHTUMUD.



AToMHas 3HepreTuka. [losydeHue 3JISKTPUIECKOTO TOKA C ITOMOIIIBIO
3JISKTPOTeHEepaTopa.

TpanuuuoHHas SHEpPreTuKka U HEeTpaAUuLIMOHHAs sHepreruka. OCHOBHBIE ITOHSATHS
ATOMHOM PHEPreTUKU. PainoOaKTUBHOCTD.

SlnepHble peakuuu.

AToMHas cTaHIMS U IpUHIHAT ee paboThl. ADC Ha OBICTPBIX HEUTPOHAX.
PannounsoronHeie TepmoasiekTpuueckue reHeparopbl (PUTOI'n), nmpuHuun ux
nerctBust. O61acTU NPUMEHEHUSI aTOMHON 3HEPIreTHUKU.

IlepciekTUBBI MCIIOJIB30BAHWS ATOMHOW JHEPreTHUKH NOCIJE KPYIIHEUIIEW aBapuu
Ha ADC.

IIpoaoBosibcTBeHHAs1 P00OJIeMAa U IIYTH ee pellieHus .

I'eorpadusaronona u ero npuunHbl. OCHOBHBIEC HAIIPABJICHUS B PEIICHUU
MPOIOBOJIBCTBEHHOM MTPOOJIEMBI:

-MCITOJIB30BaHUE XUMHUYECKHUX BENIECTB;

-CO3/JaHUE€ UCKYCCTBEHHBIX MPOJYKTOB MUTAHUS;

METOJIbI CO3JaHUsI BBICOKOMPOU3BOANTE/IbHbIX COPTOB PAaCTEHUHN U MTOPOJT
JKUBOTHBIX.

buorexnosorusi. [loassTne OMOTEXHOIOTUN KaK MPOU3BOIUTEIHLHON CHUITBI OOIIIECTBA,
HUCITOJIB3YIOMIEH )KUBBIE OPTaHU3Mbl 1 OMOJIOTUYECKHE MPOIECChI B IIPOU3BOJICTBE.

Tpu sTana ctaHOBJICHUS U PAa3BUTHUSI OMOTEXHOJIOTUU: PAHHSISI, HOBasl U
HOoBelmiasi. ['ennast wH>keHepus. [ eHHOMOIM(UITMPOBAHHBIE OPTraHU3MBI U
TpaHCreHHble NpoayKThl. Kiterounas nnxenepusi. KimionupoBaHue.
OMOpUOHAJILHBIE U CTBOJIOBBIE KJIIETKH.

buonornueckass MH)XXEHEpHUsT KaK METOJI HMCHOJb30BAaHHUSI MHUKPO- OpPTaHU3MOB B
KayecTBe OMOPEAKTOPOB IS MOJYUYECHUs MPOMBILIJIEHHON NpoayKiuu. OCHOBHbBIE
HamnpaBJICHUSI UCIIOJIb30BaHUsI (P€pPMEHTATUBHBIX MpolieccoB. MMOOMIIN30BaHHBIE
¢bepmeHTHI.

Jlec m JecoBojacTBo. Jlec kak ¢duroneno3. Bmaxknbeiii Tpommdeckuit iec. Jleca
YMEPEHHOT 0 nosica. 3HayeHue Jjieca B Onocdepe U >KU3HU YeIOBEKa.

JlecHble moXkapbl, TPUYHUHBI UX BO3HUKHOBEHUS, TyLICHUE U MTPO(UIaKTHUKA
no>kapoB. JIeCOBOZACTBO KaK OTPACilib PACTEHHUEBOJICTBAU HAYKHU.
JIeCOnmMTOMHUKMU.

Cunepreruka. [loHsTHE O CHHEPIreTUKE U CAaMOOPTraHU3alUsI OTKPBITBIX CUCTEM.
OOmume nOpuHOUNBI cUHepreTuku. Touka Oudypkanuu u arrpakt. Ponb
CUHEPIE€TUKHU JJISI U3YUYEHUS IPUPOAHBIX U COLIUAIIBHBIX SABJICHUMN.
CTpyKTypuUpOBaHME MATEPUAIBHOTO MHpA M €ro HM3yUYEHHUE ClelHaIbHbBIMHU
pa3nenamu GU3UKH.

DopMBbI IBUKEHUSI MATEPUH.



Ecmecmeosnanue u uckyccmeo.

3010TOE€ CEYEHUE U €TI0 UCITOJIb30BAHUE B IPOU3BEACHUSIX apXUTEKTYPHI,
J)KUBOTIMCH, CKyIbITYphl. [locnenoBarenbHnocts PruboHAUYYH, €€ TPUMEHEHHUE B
HUCKYCCTBE.

PacnpocTtpaneHHOCTh IIpaBMja 30JIOTONO CEYEHUSI W IIOCIEeNOBATEIbHOCTHU
dubdoHauyyu B )KUBOU MPUPOJIC.

brnonuka u apxurekrypa.

B3auMonpoHUKHOBEHHUE €CTECTBO3HAHUS U UCKYCCTBA.

IIpakTnyeckue padorTnbl.
10 kaacce
e DMIIUPUYECKOE MO3HAHNUE B U3YYEHHUH €CTECTBO3HAHUSI.
eHabnrosienue 3a M3MEHEHUEM TEMIEpaTyphl JIbJla U €ro COCTOSTHUEM MpH
HarpeBaHUU.
eHabnromenue 3a mpopactanueM ceMsiH (acoiu.
eHabnromenue 3a ropsieil CBe4YOu.
elI3ydeHue 3Be3HOTO HEOA C TOMOMIBIO MOJABHMYXHOM KapThI.
ell3ydeHnEe KOJJICKIIUHA TOPHBIX TTOPO/I.
elI3ydeHune KECTKOM BOJAbI U YCTPAHEHHE €€ )KECTKOCTH.
elI3yueHune napamMeTpoB COCTOSIHUS BO3JlyXa B KaOWHeTe.
ePacno3zHaBaHME OPraHUYECKUX COCIMHEHHUU.
elI3yyeHrEe MUKPOCKONHUYECKOIO CTPOCHHSI KUBOTHBIX TKaHEH.
ell3yueHHE paCTUTEIILHON U YKUBOTHOMW KJIETKH.
ell3yueHrE NPOCTEUIINX.
elI3yueHnE B3aUMOCBSI3€M B HICKYCCTBEHHOM 3KOCUCTEME-aKBapUyMe
U COCTaBJICHHE 1IeNel MUTaHUSI.
el13yuyeHune ObITOBBIX OTXOJIOB.
elIpricnoco61eHHOCTh OPraHU3MOB K CpeJie OOUTaHUSI.
el13yuyeHre BOJTHOBBIX CBOIMCTB CBETA.
elI3yuenue n3o0paxeHus, 1aBaeMoro JUH30MU.
elI3MepeHue yieIbHON TEMJIOEMKOCTHU BOJIbI.

e lccnenoBanue cpeabl pacTBOpa Cojiel U COKa pacTeHUH.
e lI3yueHue coctaBa MOYBbHI.

11 kiaacc

e I3yuenue ¢otorpaduii TPEeKOB 3apsHKEHHBIX YaCTHII.

e [lonyuyenue, cobupanue U pacrio3HaBaHUE Ta30B.

e Pacno3zHaBaHHe mjiacTMacc U BOJIOKOH.

e I3yueHrEe XUMHUYECKUX PEAKIIUU.

e COopKka rajbBaHUYECKOTO AJIE€MEHTa M HUCOBITAaHUE €ro JIeHCTBUSL.
e Co3pait muno pedGeHka.

e O11€eHKa UHJAUBUAYAIBHOTO YPOBHS 3J0POBBSI.



e O1ieHKa OMOJIOTMYECKOTO BO3pacTa.
e OripeiesieHue CyTOUYHOI O pallMoHa NUTAHUS.
e I3yueHuEe ABJIECHUS 3JIEKTPOMArHUTHOU WHIYKIIAU.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
ECTECTBO3HAHUIO HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOy4aroIIMMUCS
MpOrpaMM cpesHero olmiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uis pa3pabOTKU IJIAHUPYEMBIX Ppe3yJbTaTOB OCBOEHHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBUM C CUCTEMHO-/IEATEIHLHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JTMUYHOCTHBIX
pe3yabTaTOB OCBOEHUS Kypca «EcTecTBO3HaHU» HAa YPOBHE CPEeTHEr0 001Iero o0pa3oBaHus
BBIJICJIEHBI CJIEIYIOLINE COCTABISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKONW TPaKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEIEJIEHUIO;

HaJIn4le MOTUBALUH K 00yUEHHIO;

LIEJICHAMPABICHHOE PAa3BUTHE BHYTPEHHHMX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPaJULUN 0a30BOM HAyKU XUMUMU;

TOTOBHOCTb M CIOCOOHOCTh OOy4aroIuxcs PYKOBOJCTBOBATbCS B CBOEH JEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LIEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0paszoBaHUs;

HaJIMYME NPABOCO3HAHMS 3KOJOIMUYECKOW KYJIbTYphl M CIIOCOOHOCTHM CTaBUTh LEIU U
CTPOMTH JKU3HEHHbBIE IJIaHbI.

JIMyHOCTHBIE pe3yIbTaThl OCBOCHUS JIEKTUBHOTO Kypca «EcTecTBO3HaHUE)» JHOCTUraoTCs
B €IMHCTBE y4eOHOW M BOCIMUTATENBHON AEATEIHOCTH B COOTBETCTBUU C 'YyMaHHUCTUYECKUMU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTAMH M HJeajJaMH POCCUIICKOro
IpaXJaHCKOro OOIIecTBa, NPUHATHIMU B OOIIECTBE HOPMaMM U IpPaBUJIaMU IIOBEJCHHS,
CMOCOOCTBYIOIIMMHU TPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTH O0YYaIOIINXCS.

JIM4HOCTHBIE pEe3yJabTaThl OCBOCHMS AIEKTUBHOIO Kypca IO €CTECTBO3HAHUIO OTPAXKaroT
C(OPMHUPOBAHHOCTh OIBITA MMO3HABATEIBHOM M MPAKTUYECKON JEATEIbHOCTH 00yYaromuxcs Mo
peanu3ay NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’aaHCcKOro BOCIMTAHMS .

0CO3HAHMS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00SA3aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBONOPSAKY;



Hpe,[[CTaBJIeHI/IH 0 COIIMAJIBHBIX HOpMaX nu HpaBI/IHaX MECKINYHOCTHBIX OTHOIHCHI/Ifl B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peH_IeHI/II/I y‘IC6HbIX U ITIO3HABATCIbHBIX 3a1a4, BBIIIOJTHCHUHN XUMHWYCCKUX BKCHepI/IMCHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTHI JPYTUX
IIPY aHAJIM3€ PA3JINYHbIX BUJIOB YU€OHOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IICHHOCTHOI'O OTHOIINCHHUS K I/ICTOPI/IquKOMy nu HayLIHOMy HaCJICIUIO OTC‘ICCTBCHHOﬁ
XUMUHU,;

YBOXCHHSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUICCKOTO MPHUMCHCHHS
XHUMHH, OCO3HAHHUA TOI'O, 4TO AOCTHXKCHUA HaYKI/I €CThb pe3y.]'II:TaT JJINTCIIBbHBIX Ha6J'IIOI[€HI/II71,
KpOHOTJ'II/IBBIX BKCHepI/IMeHTaJ'II)HI)IX ITIOHUCKOB, ITOCTOSITHHOT'O pr)la y‘-IéHI)IX nu HpaKTI/IKOB;

WHTEpeca ¥ I[IO3HABATEIIBHBIX MOTHBOB B TMOJIYYCHHH | TOCIEAYIONIEM aHaJIH3e
nH(pOpMaLIUY O NEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHONW XUMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HpaBCTBeHHOFO CO3HaHUs, STHYCCKOTO IMOBEACHUA,

CHOCO6HOCTI/I OIICHUBATH CI/ITyaHI/II/I, CBjA3aHHBIE C XUMHUUYCCKUMU ABJIICHUIMU, U
IIPUHAMATh OCO3HAHHBIE DPEIICHUSA, OPUEHTHUPYACh HA MOpPAJbHO-HPABCTBEHHBIE HOpPMBI U
[IEHHOCTH;

TOTOBHOCTHU OICHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHWE TIOCIIEACTBUN STHUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MMOHMMAaHMs TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOo/IeHNs TPpaBWJI OE30MacCHOTO OOpaIIeHUs] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
YKU3HHU U B TPYIOBOU JIEATEIHHOCTH,

MMOHMMAaHMs [ICHHOCTH TMPaBWJI HWHIWBUIYAJILHOTO M KOJUIEKTHBHOTO 0OE30TaCcHOTO
MOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HEMPHUATUS BPEIHBIX NMPHUBBIYCK (YMOTPEOJECHUS aKOTOJI,
HapKOTUKOB, KypeHUs);

5) Tpya10BOro BOCIIUTAHMS:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIEeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOEecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBHIYadbHOW TpaekTopuu oOpa3oBaHMs,
Oymyuieit mpodeccu U peaan3anui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YeCcKOr0 BOCITUTAHMS:

AKOJIOTHYECKH IeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIe, KaK UCTOYHHUKY CYIIIECTBOBAHHS
’KM3HH Ha 3emiie;



MMOHUMAHMUS TI00AIEHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MMPUPOJHON U COLIMATIBHOM CPEBI;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIB30BAHMS JOCTHKCHUN XUMHUH IS PEIICHUSI BOIIPOCOB
PaLMOHAIBHOTO MPUPOAOTIOJIB30BAHUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIEW MPUPOIHOM Cpene,
YMEHHUS MPOTHO3UPOBATH HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HAJIMYUSL PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIbTYpbI, OIIbITa
JEATEIIBHOCTH  JKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCA HMMHU B
MMO3HABATEIHHOM, KOMMYHUKATHBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH UJICOJIOTUH XeMO(oOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

MMOHMMAaHMs CIEeNUPUKA XUMHUU KaK HayKd, OCO3HaHus e€ ponu B (HOopMUpOBaAHUH
paIrMoOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JITAHUH IIEJIOCTHOTO MPECTAaBIECHUS 00 OKpYKaIoIeM
MHpE KaK O €JAUHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEU WU
perieHur Tpo0IeM COXpaHESHHS TPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XWMHH IS COBPEMEHHOW IMBHIM3AIMU: B €6
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHHWM HOBOW 0a3bl MaTepuaibHOMN
KYJbTYpbI, PEIICHUN TJI00ATBHBIX MPOOJIEM YCTOWYMUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00€ecTeueHNH YCIOBUM YCIICIITHOTO TPYAA U AKOJOTHYSCKH KOM(OPTHOM KU3HHU KaKJIOTO YjIeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TpaMOTHOCTH: TMOHUMAHMS CYIIHOCTH METOJIOB TO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh IMOJIy4aeMble 3HAHUS IS
aHalM3a U OOBSICHEHHUs SBJICHUNU OKPY)KAIOIIETO0 MHpa U MPOUCXOAAIINX B HEM HM3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAaKTOB U UMEIOIIUXCS JaHHBIX
C LEJIbIO TTOJTYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCIIOIb30BaTh XUMHYECKUE 3HAHUS JUIsI PEIICHHS TTPOOIeM
B pEAJIbHBIX )KU3HEHHBIX CUTYaIUsIX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIILCKOM JEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY T[OJIYyYEHHUIO HOBBIX 3HAHUW MO XUMHHM B COOTBETCTBUHU C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

uHTEpeca K OCOOEHHOCTAM Tpylda B pa3iuuHbIX cdepax mpodeccHoHaTbHON
JESITEIbHOCTH.

MeTanpeaMeTHbIE Pe3YJIbTATHL
MeTanpeaMeTHble pe3yJbTaTbl OOy4Ye€HHUS €CTECTBO3HAHHUIOB CPEIHEU IIKOJIe
OpEJICTaBICHBI TPEMS TPYIIIIaMU YHUBEPCATbHBIX YUY€OHBIX JeHCTBUH.

PeryasiTuBHBIC yHHBepCcaJbHbIC Y4eOHbIC NeiiCTBUA

e CaAMOCTOATCIIBHO OIIPCACIIATh LCIIN, CTABUTH U (I)OpMy.TII/IpOBaTB COOCTBEHHBIE
3aJa4YH1 B 06p330BaTCHBHOﬁ ACATCIIBHOCTHU U )KU3HCHHbBIX CUTYAIllUsIX;



e OIIEHMBATH PECYPCHI, B TOM YHCJIE€ BPEMS U APYyTHUe HEMaTEepHUAIbHBIC PECYPCHI,

HEOOXOaUMBIE s IOCTHXKEHHUSI TIOCTABJIICHHOW paHee e,

e COITIOCTABIISITh MMEIOIIHMECS BO3MOYKHOCTH M HEOOXOJMMBIE JUISI JTOCTHMXKCHUS

LIEJIN PECYPCHI;

e Opranmu3oBBIBaTh J(PPEKTHUBHBIA TMOUCK PECYypCOB, HEOOXOAUMBIX JUISA

JIOCTHMYKECHUS TTOCTABICHHOM EJIH;

e OIIPENICHSITh HECKOJIBKO MyTEH JOCTHXKEHHUSI TIOCTABICHHON 1EJIH;

e BBIOHMpATh ONTUMAJBHBIN ITyTh JOCTHDKEHHS IIEJIH C y4eTOM 3¢ (PEKTHBHOCTH

pacxoJI0BaHUSI pECYpPCOB M OCHOBBIBAsICh HA COOOPaKEHUSIX STUKHA U MOPAJIH;

e 3aJaBaTh MapaMeTpbl U KPUTEPHUHU, IO KOTOPBIM MO>KHO OIIPEICITUTH, UTO

eJIb JIOCTUTHYTA;

e COIIOCTABIISITH TIOJYYCHHBINM pe3yJIbTaT JESTEIbHOCTH C IIOCTaBICHHOM

3apaHee LEJbIO;

e OIICHUBATh MOCJICJICTBUS JOCTVMIKCHHUS TIOCTAaBICHHOW MEJIM B y4YeOHOU

JIeITETbHOCTH, COOCTBEHHOM KU3HH U KU3HU OKPYKAFOIIUX JTFOICH.
ITo3nasamensnuile ynueepcanshsle yueonvie oeiicmeus

e KPUTHYSCKH OIICHHUBATh W HHTEPIIPETHPOBATH HWHGOPMAIIUIO C Ppa3HBIX
TIO3UIINMI;

e pacmo3HaBaTh W (QHUKCUPOBATh MPOTHBOPEYHSI B HHPOPMAIITMOHHBIX
UCTOYHUKAX;

e HCIIOJIb30BaTh  pa3jJIUYHbIE  MOJEIbHO-CXEMaTHYECKHE  CcpeacTBa  JJIs
MIpEICTaBJICHUS BBISIBJICHHBIX B UH(OPMALITMOHHBIX UCTOYHUKAX NPOTHUBOPEUH;
e OCYIIECTBJISATh Pa3BEPHYThIII HHOOPMAIIMOHHBIA MOUCK M CTAaBUTh Ha €ro
OCHOBE HOBBIC (YyU€OHBIC U TO3HABATEIBHBIC) 3a/1a9H;

e HCKaTh U HaXOJAUTH 00OOIIIEHHbIE CIOCOOBI pelIeHUs 3a/1a4;

e MPUBOJAUTH KPUTHUECKHUE aApPTyMEHThl KaK B OTHOIIEHUU COOCTBEHHOTO
CYKJICHHS, TAK U B OTHOLICHUU AEUCTBUMN U CYKJICHUU APYTOro;

e AHAIM3HUPOBATH U MIPEOOPa30BHIBATH MTPOOIJIEMHO-TIPOTUBOPEUYHUBBIE CUTYAIINH;

BBIXOJIUTH 32 paMKH Y4€OHOTO ITpeaMeTa U OCYIIEeCTBIISTh
eJIeHanpaBJICHHBIN IMTOMCK BO3MOXXHOCTH IIHPOKOTO IIEPEeHOCA CPEJICTBH CITOCOOOB
JOEHUCTBHS;

e BBICTpauMBaTh HWHAWBUAYAJIbHYIO OOpa3oBaTelIbHYIO TPACKTOPHIO, YUYUTHIBAs
OTpPaHUYCHHUS CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYpPCHBIC OTPAaHUYECHUS;

e MCHSTH U YJEPKHBATh Pa3HbIC MO3UIUU B MO3HABATEIbHOU AEATEILHOCTH
(OBITH yYEHUKOM U y4duTeneM; (GopMyIupoBaTh 0OOpa3zoBaTEIbHBIA 3alpoc U
BBITMIOJIHITh KOHCYJIBTaTUBHBIE (PYHKIIMM CAMOCTOSITEIBHO; CTaBUTh MPOOIEMY
U padoTaTh HAJ €€ pelIeHUEeM; YIPaBIATh COBMECTHOW MNO3HABaTEIbHOM
JIESITEIbHOCTHIO U TOJUUHSITHCS ).

Kommynuxamuenvie ynuegepcanvnsle yueonvle 0eiicmeus

e OCYHISCTBISTH JEJIOBYIO KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCHBIMU (Kak BHYTpPH o0Opa3oBaTelibHOW OpraHu3allii, TaKk ¢ 3a ee
npeeyiaMu);

e TIPU OCYHISCTBICHUHM TPYNMNOBOU PaOOThl OBITh KaK PYKOBOJAHUTEIEM, TaK H



4JICHOM NPOEKTHOM KOMaH/bl B Pa3HbIX POJISAX (F€HEPaTOpOM HUJEH, KPUTHKOM,

HUCIIOJIHUTEJIEM, IIPE3ECHTYIOIIMUM U T. 1.);

e pPa3sBEpHYTO, JIOTUYHO M TOYHO H3JaraTb CBOK TOYKY 3pE€HUSA C HC-

OJIb30BAHUEM aJI€KBATHBIX (YCTHBIX U IMCbMEHHBIX) I3BIKOBBIX CPECTB;

e pacrio3HaBaTh KOH(MPJIMKTOTCHHBIE CUTYallMN U MPEa0TBpaIaTh KOH(MIUKTHI

J10 X aKTUBHOU (pa3bl;

e KOOPAMHHUPOBATH ¢ BBINOJHITH pPa0dOTy B YCIOBUSIX BHUPTYAIBHOTO

B3aUMOJENCTBHUS (MJIM COYETAaHUsI PEAJIbHOIO U BUPTYaJbHOI0);

e COIJIACOBBIBATh ITO3UIIUH YJIEHOB KOMaH]Ibl B IIpollecce padoThl HajJ OOIIUM

OPOIYKTOM/pENIEHUEM;

e IIPEACTABISITH MYyOJIMYHO PE3yJbTaTbl HHAMBUIAYAJIbHOW W TPYIIIOBOM

AESITEJIBHOCTH Kak Iepe]] 3HAKOMOM, TaK U Iepe] HE3HAKOMOM ay ITUTOPHUEU;

e IOAOHpaTh IApTHEPOB JUISI  AE€JOBOM  KOMMYHHUKAIlMM, HCXOJsl U3

COO0paXeHUN pe3yJIbTaTUBHOCTHU B3aUMOJAEUCTBHUSI, 4 HE JINYHBIX CUMIIATUM;

e BOCIIPUHHMATh KPUTHUYECKHE 3aME€4aHHusI KaK pecypc COOCTBEHHOTIO

pa3BuUTHS;

e TOYHO M €MKO (opMyIHpoBaTh KaK KPUTHYECKHE, TaK U OJOOpUTEIIbHBIC

3aMeYaHHusl B aJpec JAPYTUX JIOJIEH B paMKax JIeJIOBOM W oOpa3zoBaTeIbHOU

KOMMYHHUKAIINH, U30erast Ipu 3TOM JUYHOCTHBIX OLIEHOYHBIX CY>KJICHUU.
IIpeameTHBbIEe pe3ybTAThHI U3YUYEHHUSI €CTECTBO3HAHUS B CPEJIHEH HIKOJIE

Boinycknuk na 6azoeom ypoene nayuumcs:

e TPUBOAUTH HOPHUMEPHI POJIM €CTECTBO3HAHHUS B (POPMHUPOBAHUU HAYYHOTO
MHUPOBO33PCHHUSI Ha OCHOBE DBOJIOIWN E€CTECTBEHHOHAYYHOW KAapTHHBI MHpa
(busnueckasi, MexaHHYECKas, DJJICKTPOAUHAMHYECKasi, KBaAaHTOBO-IIOJIEBas), a
Tak>Ke €JIMHCTBA 3aKOHOB ITPUPOABIBO BceneHHOiH;

e KJAacCU(PHUOHUPOBATH YPOBHU HAYYHOTO ITO3HAHUS M WX COCTABIISIONINE:
MHUPBI (HAHOMHP U MUKPOMHP, MAKPOMHUP, MeTaMup), GU3HUUSCKUE SIBIICHUS,
XUMHUYECKHUE PpeaKuH, OHNOJIOTHYECKHE NPOIECChl, YPOBHH OpraHU3aIlAuU
MaTepHH, YPOBHU OPTaHU3AIHUH KU3HU;

e WUIFOCTPHUPOBATH Ha IIpUMEpax JICHCTBUEC U MPAKTHYCCKOE ITPUMCHCHHE
OCHOBHBIX (QDYHIAMECHTAJIBHBIX (PU3UUYCCKUX TCOPHUI M 3aKOHOB: KJIIACCHYECKOU
MEXaHUKH, MOJICKYJIIPHO-KHHETHYSCKOU TECOPHH, TEPMOJIUHAMUKH,
KJIACCUYECKON DAJICKTPOAWUHAMHUKH, CHCHHUAIBHONW TEOPUHU OTHOCHUTEIBHOCTH,
KBaHTOBOW TEOpUH (B OCHOBHBIX DJICMCHTAaX);

e pacno3HaBaTh (U3HYECKHUE ITPOIECChl B KOHTEKCTE MEKIIPEIAMETHBIX CBSI3CH;

e HCIIONB30BAaTh JUJIsI OIIMCAHWsI XapakTepa MHOpOTEKaHUs (U3UUSCKUX
nmpoiieccoB (U3NUECKUE BEIUYUHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY
HUMH,

e ONHUCHIBATH YCJIOBUSI NPUMEHEHHUSI (PU3NYECKUX MoJieseil (MaTepuanbHas
TOYKa, MaTEMaTUYECKUN MasiTHUK, aOCOJIIOTHO TBEPJIOE TEJI0, UJealIbHbBIN a3,
ujeanbHasl TEIJioBas MalllhHa, IUJIaHeTapHas MoJelib atoma Pesepdopnaa,
HYKJIOHHAsi MOJIeIb si/ipa, MOJIeIb aToMa BoJopoja mo bopy) mpu pemieHuun
(puznueckux 3anay;



e pelaTh Ka4eCTBEHHBIC U MPAKTHKO-OPUEHTHPOBAHHBIC (PU3NYECKHE 3aJaYUH C
SIBHO 3aJaHHOM (DU3UYECKOM MOJICIBIO B KOHTEKCTE MEXITPEIMETHBIX CBSI3€CH;
e IIPEJACKA3bIBATh  CBOMCTBA XMMHYECKHX  DJIEMEHTOB HAa  OCHOBAaHWUHU
IIEPUOANYECKOIO 3aKOHA,;

e KJAacCU(PHUOHUPOBATH BUABI XUMHUUYECKHUX IIPEBPAICHUN U TIPEJICKA3BIBATH UX
BO3MO>KHBbIE HPOJIYKTHI;

e paccUUTHIBATh KOJIMYECTBEHHBIE XAPaKTEPUCTUKU IPOCTECUIINX XMMHUYECKUX
IIPEBpALICHUM, HCIIOJIB3ysl JJIsI pacdeTa 3aKOHbl COXPaHEHUsI MAacChl BEIECTB,
HOCTOSIHCTBA cocTaBa, ABOraapo;

e IIPEJCKA3BIBATh U3MEHECHHSI CKOPOCTH XHMHYECKHX PEaKINUB
3aBUCHUMOCTH OT TEMIEpaTypbl U HAJTNYWS KaTaau3aTopa;

e IIPUMEHATH MOHATHE O XMMHYECKOM pPABHOBECHH /Ul ONMCAHUSA CBOMCTB
00paTUMBIX HPOLIECCOB;

e IIPUBOJUTH IPUMEPbI MPAKTUYECKOTO HWCIOJb30BAaHUSI XHMHYECKHUX
BEIIECTB U UX pEaKIIUN B IIPOMBIIIJIEHHOCTH U B OBITY;

e KJAcCU(UIIMPOBATH OCHOBHBbIE OHOJIOTMYECKHE MAaKpPOMOJIEKYJbl U Oa30BbIE
NPOLECCHI, B KOTOPBIX OHU YYaCTBYIOT;

e pacrio3HaBaTh OTJINYMS B CTPOCHUM >XHUBOTHBIX M PACTUTEIBHBIX KIJIETOK, a
TaK>X€ OJ/ITHOKJIETOYHBIX OPraHHU3MOB IO OITMCAaHUIO, Ha HU300paKEeHUSIX WIIH
01 MUKPOCKOIIOM;

e CpaBHHMBATH BHIBI JNCIICHUS KICTKH (MHUTO3 M MEHWO03); OIPENeIsiTh CTaauu
MHUTO3a O N300PAKEHHUSIM;

e OOBSICHITH POJIb (OTOCHHTE3a B T'€OJIOTHYECKHX MpoIeccax Ha 3emiie u
NoUIep>KaHUU CYIIIECTBOBAHHUS )KU3HH,

e CpaBHHBATh OWOJIOTHYECKHE OOBEKTHI MEXIy CcOOOW 1O 3aJaHHBIM
KPHUTEPHSIM; AeJaTh BBIBOJBI M YMO3AaKJIIOUYCHHs Ha OCHOBE JIAHHOT'O CPaBHCHUS;
YCTaHAaBJIMBATh CBsI3b CTPYKTYPhI U PYHKIIUA OPTAaHU3MOB,;

e OIUCHIBATh (PEHOTHUIT OpraHu3Ma; KiIacCUUIUPOBATH OHOJIOTHYECKUE
OOBEKTBI II0 CYIIECTBEHHBIM MNpH3HaKaM (OCOOCHHOCTH CTPOCHUS, MUTAHUS,
JIBIXaHWsI, PA3MHOKCHHUSI, PAa3BUTHSI);

e XapaKTEpPH30BaTh U3MCHYHMBOCTH IPOSBJIICHHUs T'€HETHYCCKOW WHGpOpManuu B
IMOKOJICHUSIX Ha OCHOBAaHHH 3aKOHOMEPHOCTEH M3MEHYHUBOCTH U XPOMOCOMHOM
TEOPHUH HACJICACTBEHHOCTH; CPaBHUBATh HACJICACTBCHHYIO U HEHACJICACTBCHHYIO
W3MEHYUBOCTH;

e pemiaTh TeHeTHYECKHUE 3aJIa4d Ha MOHOTHOPHUHOE CKPEIIMBAHUE; COCTABIISTh
CXEMBbI CKPEIIUBaHHUSI, UCITOJIb3Yys OMOJIOTHUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY;
e pa3nuyaTh OCHOBHBIE NPU3HAKU MOITYISIIINN U OMOJIOTUYECKOTOBHU/IA;

e BBISIBIISITH MOpdoJioruueckue, (GU3noI0THIeCKue, TMMOBEAEHYECKHUEe aJarTalun
OpraHu3MOB K cpeae oOuTaHus ¢ [AEUCTBUIO DJKOJOTHUYECKUX (PaKTOPOB;
IMPOTHO3UPOBATHh NU3MEHEHHE YKOCUCTEM T10] A1eHCTBUEM BHEIIHUX (DAKTOPOB;

e HAXOJHUTH CXOJICTBO U Pa3JIMYUs YEJIOBEKA U YKUBOTHBIX; OTIPEACIISITh MOJICITH
9KOJIOTHYECKHU TMPaBUIILHOTO TIOBEICHHUSI B OKpYXKarolledl cpene; OICHUBATh
aHTPOIIOT€HHBIE U3MEHEHUs B Ouocdepe;



e ONHUCHIBATHh OCHOBHBIC HAyYHBIC THUIIOTE3bI O MPOUCXOXKICHUM BCeleHHOM,
CoJIHEYHOU CUCTEMBI U IJIAHET;

e BBIJICIISITH OOIIME CBOWCTBA M OTJIMYWS IUIAHET 3€MHOUW Tpynnbl U TUUIAHET-
THTaHTOB;

e HCHOJIb30BaTh €CTECTBEHHOHAYYHYIO TEPMUHOJIOTHUIO MIPU ONHUCAHUU SIBJICHUH
OKPY>Karomiero Mupa;

e KiIacCcHU(PUIIMPOBATH MOJIC3HBIC HCKOMNACMbIC IO XWUMHUYECKOMY COCTaBY,
MeToaaM JOOBIYM, 00JIACTH UX MCHOJIL30BAHUS B TEXHOJIOTHH,

e IIPUMCHSITh €CTCCTBCHHOHAYYHBIC ITIOHSATHS W KOHIICTIIAHU JIJISI OMHUCAHUS
COBPEMEHHBIX TEXHOJIOTHYCCKUX JIOCTHIKCHHM, BKIFOYasi HAHOTEXHOJIOTHIO U
OHMOTEXHOJIOTHIO;

e pacro3HaBaTh IIPUHIIAITEI PpaObOThI U W3BJIEKaTh W3 OIMCAaHUs HauoOoJiee
Ba)KHBIC XapPaKTECPUCTHUKH ITPUOOPOB U TEXHUIESCKUX YCTPOUCTB;

e HCIOJIL30BaTh DJJIEMEHTHI MCCJIEOBATEILCKOIO METOJA IS BbBISIBJICHUS
B3aNMOCBSI3EH MEXJIy OOBEKTAMH U SBJICHUSMH; IIPOBOJHUTH HaAOJFOJICHUC,
H3MEpPCHUEC U ONTUCAHUC;

e IIPUMCHATH B JACMOHCTPAIIUOHHBIX 51 HCCIICA0BATCIIBCKHUX nersax
COBPEMEHHBIC TIPUOOPHI IsT U3MEPEHUsI U HAOIIOJCHUSI, UCTIOJIb3Yysl OIMCaHHUE
HNIJIN HpelIHO}KeHHI)IfI AJITOPUTM SKCIICPUMCHTA,
e BBIJCIISITH MEPCOHAJIBHBIM BKJIAJ BEJIMKHUX YYEHBIX B (OpPMHpPOBAHUE
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;
e OCO3HaBaTh HEOOXOJIMMOCTH COOJIIOJICHUSI MNpPEANUCAaHUN U  TEXHUKHU
0e30MmacHOCTH, MpeajaraeéMblX B HHCTPYKIHSX HO HCIOJIb30BAHUIO JIEKAPCTB,
cpeacTB OBITOBOM XMMHHU, DIIEKTPUUECKUX TPUOOPOB, CIOKHBIX MEXAaHU3MOB;
e BBIJICJISITh OCHOBHBIE MPU3HAKU 3/I0POBOro oOpasza >KU3HU; OOBSICHSITH POJIb
OTPULIATEIBHOTO BIIUSHUS aJKOTOJIs, HUKOTHHA, HApKOTHYECKUX BEIECTB,
MyTarceHOB Ha 3JI0OPOBbE OpraHW3Ma M 3apOJbIIIEBOE pPa3BUTHUE; ONPEICIATh
BO3MOYKHBI€ IPUYHHBI HACJICJICTBEHHBIX 3a00JI€BaHU M.

EcrecTBo3HaHHE W MeTO/bI MO3HAHHUS MHpa
HpeIIMeTHI)Ie Pe3yJabTaThbl OCBOCHUA TEMbI ITO3BOJIAIOT!

— BOCHPOHU3BOJIUTH CBEACHHUS O B3aHMMOOTHOIICHHHU 4YEJIOBCKaHW MPUPOIBI, 00
Tarax pa3BUTHs €CTCCTBO3HAHHUS;

— T'PaMOTHO NPHUMCHSITh €CTCCTBCHHOHAYYHYIO  TEPMHHOJIOTHIO  IIPH
OITMCAaHUH SIBJICHUI OKPY’>KarOIIero MUpa;

— BOCHOPOU3BOJIUTH OTIPEACIICHHUs] TS PMUHOB U MOHATUH (MaTepus,
SMITUPUYECKUIN U TEOPETUUYECKUN YPOBHH MO3HAHUS, DKCIIEPUMEHT,
HaOII0IeHNE, MOJETUPOBAHHE).

Meramup
IIpeameTHbIe pe3yJibTAaThl OCBOCHUS TEMBI II03BOJISIOT:

— (I)OpMy.TII/IpOBaTI) 3aKOHBbI Kennepa, 3aKOH BCCMHUPHOTI'O TATOTCHU A,



— IOKa3aTh CBSI3b MEXY CBETUMOCTBIO, IIBETOM U TEMIEPATY POl 3BE3/1bI;

— OOBSCHATH, YTO TAKOE TaJIJAKTHKH, KAKOBBI UX MAaCChl, KAK OHH yCTPOCHBI
U U3 YET0 COCTOAT, XapakTrepu3osaTh Haily I'amaktuky — Mieunsbiii I1yTs;

— OpoBOAUTH cpaBHeHUE Mepkypusi, Benepsl, Mapca, IOnure pa, CarypHa,
Vpana u Herrtyna ¢ 3emiieit mo penbedy MOBEpXHOCTH U COCTaBY aTMOCHEpHI;

— OOBSCHATH CyTh T€OpHUH BOJBIIOro B3pbIBa, B YEM 3aKJIIOYAETCS KpAacHOE
CMEIIIEHUE U YEM OHO BBI3BaHO;

— ONMMCHIBaTh (PUIHUECKHUE XapaKTEPUCTUKH 3eMJIH, €€ BHYTpPCHHEE
CTPOEHHE U XUMHYECKHU COCTaB JUTOCHEPHI;

— 0OOCHOBBIBAaTh BOBHUKHOBEHHE 3€MJIETPSICEHUI U IlyHaMU;

bopmynupoBath MOoHATHS «MHUPOBOM OKEaH» U «BOIBI CYIIIN;

XapakTepU30BaTh OCHOBHBIC TMOKa3aTeJId TOTroAbl — TeMIeparypy
BO3JIyXa, aTMOC(EepHOE J1aBJI€HUE, HATpaBJICHUE U CKOPOCTh BETpa, BIAKHOCThH
BO3/yXa, 00JIaYHOCTh U OCAIKH.

Maxkpomup
IIpeameTHBbIe pe3yJibTAaThl OCBOCHUS TEMBI IO3BOJISIIOT:

bopmyupoBaTh MEPBBIM U BTOPOW 3aKOHBI TEPMOJUHAMHKH, OCHOBHBIC
MOJIOKEHHUSI TEOPHUHU TPOUCXOXKJIACHHUS >KHU3HU Ha 3emiie A. M. Omnapuna,
OCHOBHBIE ITOJIOKEHUSI KIJIIETOYHOW TE€OPHH, CYTh DBOJIIOIIMOHHOTO y4deHus Y.
JlapBuHa;

PUBOAUTH TNIPUMEPHI HEOOPATUMBIX U OOpPATHUMBIX IPOLECCOB U3 Pa3HBIX
obGractert ecrecTtBo3HaHUs ((DU3UKH, XUMUU, OUOJIOTHH );

OOBSICHAITH TIOHSATHS: OpraH, CHCTEMa OpraHoB, TKaHb, OpPraHHU3M,
’KOCUCTEMA, NPOJAYHEHThI, KOHCYMEHThI, peaylLleHThl, Ouocdepa, Hoocdepa,
TexHocdepa, MyTallus;

HNEPEYUCIISITh CYLIECTBEHHBIE Pa3JINUUs IIPOKAPHUOT U DYKAPHUOT;

ONUCKHIBATh CTPOCHUE BUPYCOB, OOBSICHATH, IOYEMY UX PACCMaTPUBAIOT KakK
CBOE€OOpa3HbI MOCTHK MEXK/Ty >KUBOU U HEXKHUBOU ITPUPOIONH;

Ha3bIBaTh BEPXHIOIO M HIDKHIOI TIpaHUIbl OUOochepbl U IEPEeUUCISTH
(pbakTOpBI, KOTOPHIC SBISIFOTCS OTPAHUYHMBAIOIIUMH JJIsl DTHUX CJIOEB C TOYKU
3peHust GU3UKH, XUMHUH 1 OMOJIOTHH;

NPUBOAUTH OCOOCHHOCTHM kJjJumara Poccum W MECTOMOJIOKEHUS
CYILIECTBYIOIINX MPUPOJIHBIX 30H HAa TEPPUTOPHUHU HAILICH CTPAHBbI;

OnpeNessATh MNOHSITUE KiIuMaTa HM JOKa3blBaTh, YTO OH SIBJISIETCS
BaKHEUIIEU NPUYNHON IPUPOJHON 30HAIILHOCTH;

OOBSACHATH, UTO MNPEIACTABISIET COOOM CBET C TOYKU 3peHUst (PU3MUKU U
YTO TAaKOE€ IIKaja 3JIEKTPOMarHUTHBIX BOJIH;

OIMCHIBATh, KaK MPOSIBJISIETCS aJanTalusl PAacTeHUH K MaKCUMaJlbHOMY
HMCHOJIb30BAaHUIO COJTHEUYHOTO CBETa /ISl (POTOCHUHTE3A;

bopmynupoBaTh TMOHSTUE  «BHYTPEHHSSI DHEPTrUsn» U OOBSICHATH
CYIIECTBYIOIIUE CIIOCOOBI HM3MEHEHHMsI BHYTPEHHEW DHEprum; MOHATHUE



«TCIuIonepcaava» U Tpu BUJaa TCIJIOIICpCaAaun;,

- NepPeYrCHsiTh (PU3NIECKHUEe U XHUMHYECKHE CBOWMCTBA BOJBI, TPYMIIbI
BEIIECTB I10 UX CIIOCOOHOCTH K 3JIEKTPOJIUTHUYCCKON I CCOLINAIINH;
- OOBSICHATH, KaK HPOUCXOJUT KPYroBOPOT BOJbI B HPHUPOJAE, UYTO TaKoe
THJIPOJIN3, TUIAHKTOH, HEKTOH U OEHTOC, YTO TaKOE MOYBa M KaK OHa 00pa3yeTcs;
- OIIMCBIBATh B3AUMOJICHCTBUS OPraHU3MOB, HACEIISIIOIINX TOYBY;
- CPaBHUBATh XUIIHUYECTBO U I1APA3ZUTU3M, IPUBOJAUTH IPUMEPHI PACTEHUN

1 )KUBOTHBIX, B3aUMOJCHCTBYIOIINX I10 STOMY THILY;
. ompeneiiATh TOHATHSA peduekc, pediiekTopHas yra, @(aromnuros,
OHOpPUTMBI, (POTOTIEPUOIN3M.

Mukpomup. Atombl. Bemecrsa. Peakuun
IIpeameTHBbIE pe3yJbTATbI OCBOCHUS TEMBI TO3BOJISIIOT:

- Ha3bIBaTh MOJICITU CTPOCHUS aTOMOB U OOBSICHSTH, B UE€M pa3HUIIA MEXKITY
HUMH, XapaKTePHU30BaTh UX JIOCTOMHCTBA M HEJIOCTATKH;

- OOBSICHATH TIOHSITHUSI: DJJISKTPOHHAasi O0O0JI0OYKa aTroma, >HEepreTUYECKUil
YPOBEHB DJIEKTPOHA, OJJIEKTPOHHOE obmnako (opOuranb), KaTHOH, aHHWOH,
3JIEKTPOOTPULIATEIIBHOCTD;

- KJaccu(puIIMpoBaTh BHUJABI XUMHYECKHUX CBsi3ed (MOHHAas, KOBaJIEHTHAas,
MeTa/UTUJYecKasi) U MEXaHHU3M UX OOpa30BaHUS;

- oXapakTepHu30oBaTh (PU3NYECKHE CBOMCTBAa METAJIJIOB 1 CIIJIaBOB, Ha3BaTh
caMbl€ IUIACTUYHbIE METAJIbI, METAJIJIBI C CAMOM MJIOXOU
3JIEKTPONPOBOTHOCTBIO, CAMBIN JIETKHUI U CaMbIi TSPKEJIBIA METaJlJl, TYTOIJIABKHE
METaJIbl;

- copMyJIMPOBATh TPU IOJIOKEHUSI MOJICKYJISIPHO-KHMHETUYECKONW TEOpUH B
COBPEMEHHOM BapUaHTE, IIEPEUHUCIIUTh arperaTHble COCTOSIHUSI BEILIECTBA;

- ompeneNsiTh  XapakKTE€pUCTUKY HOPUPOJHOIO rasza, €ro CcocrtaB H
KOJUYECTBEHHOE COJICpKaHUE €ro KOMIOHEHTOB;

- XapaKTepu30BaTh OCHOBHBIE CBOMCTBAa M cocTaB HepTH, IEPEUUCIIHUTh
(pakiuu, momyyvaemMslie IIpU reperonke HepTH;

. onucarb CyTh aMOpP(HOTO COCTOSIHUSI TBEPAbIX BEIISCCTB, MEPEUYUCITIUTH
U3BECTHBIC aMOp(}HBIE BEIIeCTBa U yKa3aTh 00JIaCTh UXITPUMEHEHHUSI;

. I0Ka3aTb  OTHOCHUTEIBHOCTH  KJacCU(UKAIUU  OPTraHHUYECKHUX U
HEOPraHUYECKHUX BEIIIECTB;

. Ha3BaThb OCHOBHBIC TIOJIOKCHHUSI TEOPUU XHUMHYECKOTO CTPOCHHUS
opraHndeckux coenmHeHu A. M. bytnepoa, ®@. Kekyne,A. Kynepa;

- OOBSICHSITH, 4Y€M  OTJIHMYAIOTCS  peakuu  MOJUMEpHU3alUuu U
MOJIMKOHJIEHCAIINN, U WLTIOCTPUPOBATH 3TH PEAKIIUU MTPUMEPaAMU;

- CHUCTEMAaTU3UPOBaTh BUJIBI CMECEH IO COCTaBy, BBHIPA3UTh COCTAB I'a30BBIX,
TBEPABIX U )KUJKUX CMECEH;

. KIaccu(pUIUpOBaTh JUCIEPCHBIE W KOJUIOWJHBIE CHUCTEMBI, OIMNHCATh
addext Tunnans;



. CpaBHHBAaTh CBOWCTBA U CTPOCHHE AJUIOTPONMHBIX Moaudukanuit pocdopa,
yriepoja, OJIOBa;

OOBSICHITH MNOHSITUS: XUMHYCCKasl PEakiusi, KaTaJau3aTopbl, PEPMEHTHI,
XHUMHUYECKOe paBHOBecue, npuHiun Jle [laranbe;

OOBSICHSITH, KaKHe peakumu Ha3bIBAFOTCSI OKHMCJIUTEIIBHO-
BOCCTAaHOBHUTCIIBHBIMHU, M PAaCCYUTATh CTCIICHb OKHCJICHHUSI JJICMEHTOB IO
popmyam X coeTMHEHMIA;

OXapakTepHU30BaTh METOJbI JICUCHUSI — TajIbBAHU3AIIHUIO U
aneKTpodope3, MPOBECTU CPABHUTEIIBHBIN aHAJIN3 MIPOIECCOB rajibBaHU3aIUU
u 3JIeKTpodopesa.

Yes10Bex u ero 310poBbe
Hpe}lMeTHbIe Pe3yJbTaThbl OCBOCHUS TEMbI ITO3BOJIAIOT!

OOBSICHSITh, KaK B MPOIIECCE DBOJIOIIMU H3MEHsJIach opma deperna u
pa3BHUBAJICS MO3T UEJIOBEKA;

oXapaKTepHu30BaTh YEIIOBEKA KaK OMOCOHAIIBHOE CYIIIECTBO;

OIMCHIBAaTh OCHOBHBIC MOHSTHSI T€HETHUKH, METOJbl M3YUYEHUS TEHETHUKH
9eJIOBEKa, OOBSICHSITh, YTO H3y4daeT @(apMOTreHeTHKa, OSTHOTCHETHKA |
maJIcOrCeHETHKA;

Ha3bIBaTh MPUOOPHI U amnrmaparbl, KOTOPble (PUKCHUPYIOT M 3a MUCHIBAIOT
OMOTOKH cepIia, IJIEKTPUUECKHE KOJIeOaHWsT TOJOBHOT'O MO3ra, C MOMOMIBIO
KOTOPBIX U3MEPSIOT KPOBSTHOE JIAaBJIICHUC;

ONHUCHIBATh, KakK (UIBTPYETCS KPOBb B HeppoHaX, KaK MNPOTEKaeT
MMPOIECC TEPMOPETYJISIIMN B OpraHU3ME YESJIOBEKA;

MEePEUYUCIIUTh XUMHUYECKHE JJIEMEHTBI, KOTOPBIE COAEPIKATCS B OpraHU3Me
4eJIOBeKa, MNPUBECTH MOPHUMEPbl  MaKPOAJIEMEHTOB, MHKPODJIEMEHTOB U
YJIBTPAMHKPOIJIEMEHTOB B OpTaHU3ME YESJIIOBEKa;

Ha3BaTh 3a00JIcBaHHUs, CBsA3aHHBIC C HEIOCTATKOM WJIH H3- OBITKOM
Pa3HBIX XUMHYECKHX AJICMEHTOB B HAIlIEM OPTaHU3ME;

OIpEeAesIATh PAa3HUILy MEXKJIYy aBUTAMHHO30M, THIIOBUTAMUHO30M H
TUIIEPBUTAMHUHO30M, Ha3BaTh 3a0o0JIeBaHUsI, BBI3BAaHHBIC HEIOCTAaTKOM B
opranu3me ButamuHoB C, A, D;

onpenensath PyHKIHU TOPMOHOB B OpPraHU3Me€ 4YelOBeKa U MEepPeUUCIIHUTh
OCHOBHBIC CBOWICTBa OPMOHOB M T'PYIIbI, HA KOTOPbIE OHU AEJSITCS MO CBOEH
XUMHYECKOU IPUPOJE;

chopMyTUpOBaTh TOHSATHUSI: alKaJlOWJbl, DJSHAOPPHUHBI, BaKIIUHBI,
AHTUOHUOTHUKU, XUMHOTEPAITHSI;

OIMUCHIBATh MOHATUS (PU3NYECKOTO, MCHUXUUYECKOTO U HPABCTBEHHOTO
300pOBbsI W WIJUIIOCTPUPOBATH MNPUMEPAMHM KJIACCUYECKUX IMIPOU3BEACHUN
JUTEpaTypbl U UCKYCCTBA;

OOBSICHSITH, YTO TaKO€ >KHU3HEHHasi €MKOCTh JIETKHX H €€ CpeaHue
rokas3aTeiiu;



OOBSICHATH  IIOHSITUSA:  AHTPOIIOMETPHsI, MArHUTHBIA  pPE30HaHC,
PEeHTreHOAUarHOCTUKa, YJIBTPa3BYK, JIEKTPOodOpe3, aHTPOIIOMETPHSL.

EctecTBO3HAHHE Ha cnymﬁe YeJ0BEKa
Hpe}]MeTHbIe pPe3yJbTaThbl OCBOCHUS TEMbI ITIO3BOJIAIOT!

— MNEepeYrCIUTh JJIEMEHTApHbIE YacTUlbl W JaTh MX KpPaTKYIO
XapaKTEPUCTUKY, COCTAaB IPOTOHOB U HEUTPOHOB;

— Jokazarb Oe3omacHOCTh  boabmioro  agpoHHOro  KoJuraiaepa  JJIst
OKPY>KaroIllero Mupa;

— HOOACYWUTATh CYMMAapHYIO DHEPrur0 MOPOTOHOB, CTAJKHUBAIOIIMXCS B
KOJUT1amaepe;

— CpaBHHUBAaTh XapaKTEPUCTUKY pPa3HbIX BUAOB 3JeKTpocTaHuuit — ['OC,
TOC u ADC, onuckiBaTh NPUHIIUII JICHCTBUS TEPMOIJIEKTPUIECCKOTO T€HEPATOPa;

— OOBSICHATH MOHATHA: PETYISITOPBl POCTa, HECTULUJbI, PEHEJIJICHTHI,
UCKYCCTBEHHAasI MUILA;

— OXapakTepu3oBaTh TI'€HETHYECKH MOJU(PUIIMPOBAHHBIE OpPraHU3Mbl U
TpPaHCT€HHbIE NPOJAYKTHI, a TAK)KE CIIOCOObI UX MOJIyUYEHUS;

— ONpEenensTh NPAaKTUYECKOE 3HAUYEeHHE HAHOTEXHOJIOTUU AJisi pa3BUTHUS
3JIEKTPOHUKU, MEJIUIIUHBI, CEJILCKOTO XO3sMCTBa, PKOJIOTMHU, ONTHKH, aBUALIUH,
KOCMOHAaBTHUKH U JPYTUX 00JIaCTEH YEIIOBEUYECKOM JISSITEIILHOCTH;

— OOBSACHATHL HOPUHOUN pPadOThl MHKPOBOJHOBOW II€UHM, HarpeBaTeIbHBIX
npuOOpPOB, OTIIMYHE JIFIOMUHECIIEHTHOM JIaMIbl OT CBETO- U0 THOM;

— pacriodHaBaThb MAapKUPOBKHM J00ABOK, coOJEpXKalluxcs B IPOAYKTaxX
MUTAHUS, HE PpEKOMEHIYEMbIX [ 'occaHsTIMAHaA30pOM ISl yIIOTPEOJICHUS;

— cdOopMyIITHUPOBaTh, UTO TAKOE CUHEPreTHKa U CaMOOpraHu3alus CI0XHOMN
CHUCTEMbI, U PacCKpbITh 3HAUCHUE CHHEPIreTUKU IS IMO- 3HAHUS MaTEPHAIBHOTO
MHpa U COLIHMAJIBHOTO Pa3BUTHUS OOIIECTBA;

— OIpenensaTh IIOHATHUE 30J0TOr0 CEYEHWs, MNPUBOAUTH MPUMEPHI €ro
UCHOJIb30BAaHUS B HCKYCCTBE, apXUTEKType, KuHemaTorpade, mHo33uu, My3bIKe
U B IIPUPOJIC;

— chopmynupoBaTh NOHITHE «OHMOHHWKa» ¢ TMOKa3aTh, TA€ HaXOIsAT
BOIUJIOIIICHUE €€ TIPUHIIUIIBI;

—  OPOWUIIOCTPUPOBATH B3aUMOCBSI3b IPUPOJIbI U TEXHUKH HA
opuMepax u3 OMOHUKHU.

BhInyCKHUK NOJYYUT BO3MOKHOCTH HAYYHUTHCS:

e COOTHOCHUTH OOBEKTHI JKHUBOW M HEXKHUBOW TMPHUPOJBI CUCTEMHO C TOYKH
3pEHHUs] €CTECTBEHHOHAYYHOW KapTUHBI MHpa Ha OCHOBE CHUHTEe3a (PU3UUECKOMH,
OMONOTUYECKOW W  XWUMHUYECKOW KapTUH MHpaA; NOHUMATh T'PaHUIIBI
IIPUMEHNMOCTH CYLIECTBYIOIINX TEOPUH;

e MCIIOJIB30BaTh MOJEIHN JICUCTBUSI €CTECTBEHHOHAYUYHbIX 3aKOHOB U
KOHIIEIIINMI JJIs1 OTIMCAaHUs SIBJIEHUH U IIPOLIECCOB PEAJIBHOI'O MUPA;

e HAXOJMUTH B3aUMOCBSI3U MeXJy GOpMOM U coAeprKaHUEM, HOPUUYUHON U
CJICJICTBUEM, €IMHHUYHBIM, OCOOEHHBIM U OOIIUM, Teopuer u dakTaMu IS



€CTECTBEHHOHAYYHBIX OOBEKTOB U MPOIIECCOB;

e MOPOBOJHUTH CAMOCTOSITEIbHBIC IKCIEPUMEHTHI JUI JE€MOHCTPAIMU OCHOBHBIX
€CTECTBEHHOHAYYHBIX IIOHSITUH M 3aKOHOB, coOJrogasi mpaBuijia Oe30MacHOM
paboThI;

e JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAJILHBIX JTAHHBIX, IPEICTABICHHBIX B
BHUC rpadrka, TAOIHUIILI HIJITU JUATPAMMBI;

e 0000mIaTh MMEIONIMECS JAaHHbIE B BHUJE HEIPOTUBOPEUYMBOU TI'HMNOOTE3Bl U
00CYy>X1aTh BO3MOYXHBIE TYTH €€ TTOATBEPKIACHUS NN OMIPOBEPIKECHUS;

e HHTEPHOPETUPOBATH ECTECTBEHHOHAYYHYIO HH(OPMAIHUIO, COACPIKAIIYIOCS B
coobmenusx CMMU, pecypcax MHTepHeTa, HAy4YHO-MOMYJISIPHBIX CTAThAX;

e IIPUMEHSTH IIpU padbore B OuOIMOTeKax W B MHTepHeTe MeToabl IIOHUCKa
UHOOPMAIIUH, BBIJEIATH CMBICIIOBYIO OCHOBY IIPOYMTAaHHOTO W YBHICHHOTO,
KPUTHYECKH OLICHUBATH JIOCTOBEPHOCTH TTOJTYYSHHOU MH(MOpMaIH;

e IIPOBOJAMUTH CaMOCTOSITENbHBIN YYE€OHO-HCCIENOBATEIbCKUIT HOPOEKT MO
€CTECTBO3HAHWIO, BKIFOYAIOIINKN OMpEeAeIICHUE TEMBbI, IIOCTAHOBKY TSI U 3ajad,
BBIIBIDKEHHUE TUTIOTE3bI U MyTEH €€ DKCIEePUMEHTAIFHOU MPOBEPKH, TIPOBEACHHUE
OKCIEPUMEHTA, aHaJlu3 €ro pe3yiabTaTroB, (OPMYJIMpOBAaHWE BBIBOJIOB |
MpeaCcTaBIICHUE TOTOBOTO HH(POPMAITMOHHOTO TIPOJTYyKTa;

e Ha OCHOBE 3aKOHOB TEPMOJWHAMHWKH IIPUBOJUTH IIPUMEPHI MPOIECCOB
oOMeHa MaccoW HW HSHeprueil, B KOHEYHOM CYETE IPUBOIANIAX K DBOJIOIUAU
Bcenennoii, Bkarodast »Boaronuio l'amaktumku, COJTHEYHOM CHCTEMBI, 3C€MIJIH,
ouocdepsl U YeIoBEKa KaK OMOJIOTHYEeCKOro BUAa, YUUTHIBAsI BEPOSITHOCTHBIN
XapakTep IMPOLECCOB B KMBOWHU HEKHUBOM MMPUPOIE;

e pa3leysATh 3BE€3/bl Ha I'PYIIBI 110 OCHOBHBIM XapakKTepHUCTHKaM (pa3mep,
IIBET, TEMIIEpATypa);

e HA3bIBaTh XMMMYECKHE COEJAMHEHMsI COIJIACHO MHPHUHLMIAM MEXIyHapOJIHOMI
XUMHWYECKON HOMEHKJIaTypPhl;

e IMpEeJCKa3blBaTh B3aMMOJICHCTBHE BEILIECTB C PpacTBOPUTEIIEM M CBOMCTBA
0o0Opa3yroluXcsi pPacTBOPOB HA OCHOBE TEOPUU  BJIEKTPO- JUTHUUECKOH
JIMCCOLUAIINY;

e NPUMEHSITH MOHATUE O XUMHUYECKOM CBSI3U JUISL OINMCAHUSA U IIpeJICKa3aHUs
CBOICTB BELIECTB B PA3JIMYHBIX arperaTHbIX COCTOSIHUSIX, COCTaBJISITh MOJEIH
MOJIEKYJI, 00JIa1alo1X 3aJaHHBIMH CBOMCTBAMU;

e OOBSICHATH NPUYUHBI  OHMOJIOTMYECKOTO  pa3HooOOpa3usi HAa  OCHOBE
CUHTETHUYECKOH TEOpHU DSBOJIIOLMUH; HWHTEPIPETUPOBATH POJIb  JTAHHBIX
SMOPUOJIOTHH B Pa3BUTHH TEOPHUU AaHTPONOI€HE3a;

e OOBSICHITH B3aUMOCBS3b KOMIIOHEHTOB DKOCHUCTEMbI Ha OCHOBE IIpaBHJIa
9KOJIOTUYECKOW MHUpaMUbl; MPUBOJUTH JOKa3aTeIbCTBA

HEOOXOJUMOCTH JJIsi YCTOWYHMBOTO pa3BUTHs TIOJJICPKAHHUS W COXPAHCHUS
BHUIOBOTI'O MHOTOOOpa3usi Ha OCHOBE DBOJIIOIIMOHHON TEOPHHU, a TAK)KE YUCHUS O
ouocdepe;

e HCHOJIB30BAaTh IIPHOOPETCHHBIC 3HAHUS W YMCEHHUS B IIPAKTUYCCKOM
JICATEIIBHOCTA W TOBCEJIHECBHOW JXW3HHU IS OIICHKH BJIMSTHUS Ha OPTaHHU3M



4eJIOBEKa  DJIEKTPOMAarHUTHBIX  BOJH W PaJHOAKTUBHBIX  H3JIYUYECHMU;
CocOOCTBOBaHUS AHEProcOEePEKECHUIO; 0e30I1acHOTO UCIOJIb30BAaHUS
MaTEepHAJIOB U XUMHUYECKHX BEHIECTB B ObITY; NPOPUIAKTUKH HH(PEKIIUOHHBIX
3a00JIeBaHUN, HUKOTHHOBOM, aJIKOTOJIbHOW M HAPKOTUYECKOU 3aBUCUMOCTEH;
OCO3HAHHBIX JIMYHBIX ICHUCTBUMI 10 OXPaHE OKPYIKAIOIIEN CPEIbI;

e OOCyXIaTh  CyHIECTBYIOIIME  TJIOOQJIbHBIE  TPOOJIEMBI  YEJIOBEYECTBA
(PKOJIOTHYECKHE, YHEPTeTUUECKUE, ChIPbEBBIC, JeMorpaduieckue u T. [A.) Ha
OCHOBE €CTECTBEHHOHAYYHBIX  IIPEJCTAaBJICHHUM, a TakKe OOOCHOBBIBATH B
JIUCKYCCHH BO3MOXHBIE IIyTH UX PELICHUSI.

OOecrieunuTh JOCTUIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM
oOpa3oBaTeyIbHOI IIpOrpaMMbl, CO3JaTh OCHOBY JUII CaMOCTOSITEJIBHOTO
YCHEUIHOTO YCBOEHHSI OOydarolllMMHMCS HOBBIX 3HAHWM, YMEHHUMH, BUIOB U
CIIOCOOOB EATEJILHOCTHU JOJDKEH CHUCTEMHO- JEeITEIbHOCTHBIM moaxona. B
COOTBETCTBHUHU C 3TUM HNOAXOJO0M UMEHHO aKTHUBHOCTb O0yYarOIIMXCs TIPU3HAETCS
OCHOBOM JIOCTHDKCHHSI Pa3BHBAIOIMX IleJie oOpa3oBaHUS — 3HAHUS HE
nepenaroTcsi B TOTOBOM BHJE, a A0OBIBAaIOTCA Yy4YalllUMUCS B Mpoliecce
IIO3HAaBATEILHON NEITEIHLHOCTH.

OnaHuM U3 nmyTel NOBBIIICHUS] MOTUBAIMU U YPPEKTUBHOCTH yUeOHON
JIeSITEIBHOCTH B CPEJIHEN IIKOJIE SBJISIETCS BKIIIOUEHUE yYalllUXCs B yUeOHO-
HUCCJIEJIOBATEIbCKYIO U NPOEKTHYIO A€STEIbHOCTD, KOTOPasi UMEET CIEYIOIINe
OCOOEHHOCTH:

1) meau U 3aJa4u 3TUX BUAOB AESSITEIBHOCTH YyYalIUXCsl ONPEASISIFOTC KaK UX
JIMYHOCTHBIMHA MOTHMBAaMHM, TAaK M COLMAJIBHBIMH. OTO O3HA4YaeT, 4YTO Takas
JIeATENbHOCTh JIOJPKHA OBITh HAIIpaBJIEeHA HE TOJBKO Ha IIOBBIIIEHUE
KOMIIETEHTHOCTH IOJAPOCTKOB B MPEIMETHON OO0JIaCTH ONPEECIECHHBIX YU4E€OHBIX
JUCLUMIUIMH, HE TOJBKO Ha pPa3BUTHE HUX CIOCOOHOCTEM, HO M HA CO3JaHUE
NPOAYKTA, UMEIOLIET0 3HAYUMOCTD ISl APYTUX;

2) yueOHO-HUcCCIIeJoBaTelbCKasi M IMPOEKTHasl JCIATEJIbHOCTh JIOJKHA OBITh
OpraHu3oBaHa TaKUM OOpa3oM, 4TOObI ydalllMecsi CMOIJIM peajJu30BaTh CBOU
MOTPEOHOCTH B OOLIEHMM CO 3HA4YUMbIMH, pPEePEPEeHTHBIMU TIpyIIlaMu
OJHOKJIACCHUKOB, yduTener u T. A. CTpost pa3JIMdHOTO pOJa OTHOLICHUS B XOI€
LICJICHAIIPABJICHHOM, ITOUCKOBOI, TBOPYECKOW U IPOAYKTHUBHOMU IESITEIBHOCTH,
HOAPOCTKHA OBJIAJAECBAIOT HOPMaMH B3aWMOOTHOLIEHUW C pPa3HbIMH JIIOAbMU,
YMEHUSIMU II€PEXOJUTh OT OJHOI'0 BUJia OOILEHUs K JIpyroMy, IpHoOpeTaroT Ha-

BBIKH HHI[HBHI[yaHBHOﬁ CaMOCTOSITCILHOM pa6OTLI n CcoTpyaHu4dceCcrea B
KOJIJICKTHBC,

3) opraHu3anusa y‘Ie6HO-I/ICCJ'IeI[OBaTeJIBCKI/IX u IIPOCKTHBIX pa60T
IIKOJIbHUKOB O0OECIEeYNBAET COYCTAHHUEC pa3iIndHbIX BHUIOOB IMO3HaBaTEIbHOM
OesTEeIbHOCTH. B »TuX BuUIax JOeITECIbHOCTH MOTYyT OBITH BOCTpe6OBaHBI
IpaKTHUICCKHU JTFOOBIC CITIOCOOHOCTH IMOoAPOCTKOB, pcaIn30BaHbl  JIMYHBIC
IpUucCTpacTusd K TOMy UWJIN HHOMY BUAY HCATCIBbHOCTU.

B pPE3YyJIbTAaTC yHGGHO-HCCHeﬂOBaTeHLCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTHU
o6yqa101unecsl mojy4dar npeaCcTaBJICHUC!

e O (I)I/IJ'IOCO(I)CKI/IX U MCTOJOJIOTHUYCCKHUX OCHOBAHUAX Hay‘{HOﬁ ACA TCIIbHOCTHU U



HAay4yHbIX METOJAaX, I[PHUMEHSEMBbIX B MCCIEAOBATEIBCKOM U IMPOEKTHOM
JIESITEIbHOCTH;

e O TaKuMX MNOHATUSX, KaK KOHIENUUs, HayyHas TUIOoTe3a, METOoM,
SKCHEPUMEHT, HaJA€KHOCTb I'MIIOTE3bI, MOJEIIb, METOA cOOpa U METO/ aHAIu3a
JTAaHHBIX;

e O TOM, YE€M OTJIMYAIOTCA MCCIEIOBAHUS B TI'yMaHUTApHBIX OOJIaCTAX OT
HCCJIEIOBAHUM B €CTECTBEHHBIX HAayKax;

e 00 UCTOpPUHU HAYKH;

e O HOBEWIHMX pa3paboTKax B 00JIACTH HAYKU U TCXHOJIOTHA;

e O TIpaBWJaxX W 3aKOHaX, pPEryJupyroIUX OTHOIICHUS B HAy4YHOH,
U300peTaTeNIbCKO M MCCIIENOBATEIILCKUX O0O0JIacTsX AEATEIbHOCTH (aTEHTHOE
paBo, 3al[UTa aBTOPCKOro MpaBa u T. I1.);

e O JICSITEIBHOCTU OpraHU3allMii, COOOIIECTB U CTPYKTYpP, 3aMHTEPECOBAHHBIX B
pe3yabTarax HCCIEeNOBaHUI W MPEIOCTABIISIIONIMX PECYpPChl ISl NPOBEAECHUS
HUCCJIEJIOBAHUI 1 peain3alui NpoeKToB ((POH/IBI, TOCY1apCTBEHHBIE CTPYKTYPHI,
KpayadaHIAUHTOBbIE CTPYKTYPHI U T. I1.).

BblnyCKHllK cMmodcem:.

e peniaTth 3aJa4d, HaXOJSIIUECS HAa CTHIKE HECKOJIbKUX YUY€OHBIX JUCIUILINH
(MeXIIpeaMEeTHBIE 3a1a4H);
e HCIIOJIB30BaTh OCHOBHOM aQIrOPUTM MCCIEAOBAHUSA IIPH PEIIEHUU CBOUX
y4eOHO-IT03HaBATEIbHbIX 3a/a4;
e MCIIOJIB30BaTh OCHOBHbIE NPHUHIMUIIBI IPOEKTHON NEATEIbHOCTU IIPU PELICHUU
CBOMX y4eOHO-TIO3HaABaTEJIBHBIX 33a7a4 M 3ajJlad, BO3HUKAIOIIMUX B KYJIbTYPHOU U
COMAJILHOM >KU3HU;
e MHCIIOJIB30BATh 3JIEMEHTbl MAaTEMaTHYECKOIrOo MOJEIUPOBAHUS IIPU PEILIECHUU
HCCIe10BaTEIbCKUX 3a/1a4;
e MHCIIOJB30BATh DJIEMEHTBl MAaTE€MaTHUUYECKOI'0 aHajiu3a JJIs MHTEepIpeTaluu
pe3yJIbTAaTOB, MOJIyY€HHBIX B XOJ€ yUEOHO-UCCIIEI0BATEIbCKON pabOThI.

C Touku 3peHust GOPMUPOBAHUSI YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUI, B XOJ€
OCBOCHHUSI MPUHLMIOB YUEOHO-UCCIJIEIOBATEIBCKON U MIPOEKTHONU JESITEIbHOCTU
8bINYCKHUK HAYYUMCA '

e GopMyIHpOBaTh HAYYHYIO THIIOTE3Y, CTABUTH II€JIb B paMKaX HCCIICHOBaHUS
U TIPOCKTUPOBAHMSI, HCXOAs U3 KYJIbTYPHOW HOPMBI U COOOpasysich C
Mpe/ICTaBJICHUsIMHU 00 oOmiem OJiare;

e BOCCTaHaBJIUBAaTh KOHTEKCTHI U IIyTH PA3BUTHSI TOTO WM UHOTO BUJa HAyYHOM
JIESITEIIbHOCTH, OTIPEAEIIsisi MECTO CBOETO MCCIECHOBAHUS WM MPOEKTa B OOIIeM
KyJIbTYPHOM ITPOCTPAHCTBE;

e OTCJIC)KHWBATh U NPUHUMATh BO BHHMAaHHWE TPEHIbI U TEHJCHIIUU PA3BUTHUS
pa3IUYHBIX BUJOB AEATEIBHOCTH, B TOM YHCIE HAYYHBIX, YYUTHIBAaTh UX TIPU
MOCTAHOBKE COOCTBEHHBIX IIEJIEH;

e OIEHUBATh PECYpPChl, B TOM UHWCJICE U HEeMaTepHualbHbIE, TaKHUE, KaK BpeMsl,
HEOOXOAUMBIE TSI JOCTHIKEHMUS IIOCTAaBJICHHON IEIH;

e HAXOJAWUTH Pa3JIMYHBIE MCTOYHHUKH MaTEpHAIBHBIX ¢ HEMaTepUaIIbHBIX



pecypcoB, NOPEAOCTABISIFONINX CpPEACTBA JIsI MPOBEACHHUS] HCCICHOBAHUU U
pcain3anu IMPOCKTOB B PA3JIMYIHBIX O6J'IaCTSIX ACATCIIBHOCTH YCJIOBCKA,

e BCTyIIaTb B KOMMYHHKAIIUIO C JOCPKATCIIAMU PAaA3JIMIHBIX THUIIOB PECYpPCOB,
TOYHO W OOBEKTHBHO MPE3CHTYS CBOM MPOEKT WU BO3MOXKHBIE PE3yJIbTaThl
HCCIENOBAaHMUs, C IIEJIbI0 OOECIeYeHHUsI NPOJJIYKTUBHOTO B3aUMOBBITOIHOTO
COTPYAHUYECTBA;

e CaMOCTOSITEIBHO M COBMECTHO C APYTHMMH aBTOpPaMH pa3padaTbIiBaTh CHCTEMY
napaMeTpoB W KpPUTEpPUEB OLEHKH HPPEKTUBHOCTH W TMPOAYKTUBHOCTHU
peanu3anyy MpoeKTa WM HMCCIEIOBAaHUS HAa KaXKAOM JTare peaiM3allid U I10
3aBEpIICHUN PaOOThI;

e AQJICKBATHO OLCHMBATL PHUCKU pcain3danuu IOpOCKTa MW MPOBCACHUSL
HUCCIICAOBaAHUA U MIpeaAyCMaTpUuBaTh IIYTH MUHUMHU3AIIUN D3TUXPUCKOB;

e AJEKBATHO OIICHUBATH ITOCIJICICTBUS peaTu3alii CBOETro IpoeKTa (M3MEHEHHS,
KOTOpPBIE OH BHECET B KU3Hb JIPYTHUX JIIOJICH, COOOMIECTB);

e QJICKBATHO OII€CHUBATH I[aJII)HCfIHICC pPa3sBUTHUC CBOCTO IIPOCKTA WU
HcciacaoBaHusl, BUACTh BO3MOXXHBIC BAPHUAHTBI IPUMCHCHU A PC3YyJIbTATOB.

10 xaacc
KosnvecTBO Yacon DJIeKTPOHHbIE
JI:;') HaumeHoBaHue Konrpoas | IlpakTn (ungposbie)
- pa3aejioB mMporpaMmmbl Bcero HbIE yecKue Oﬁpa?.OBaTeJIbeIe
padoThbI padoThI pecypchl
EcrecTBO3HAHUE U
METO/IbI O3HAHUS 7 0 0 https://resh.edu.ru/subje
MHpa. ct/29/10/
https://resh.edu.ru/subje
Meramup 9 0 1 ct/29/10/
https://resh.edu.ru/subje
Makpomup 18 0 2 ct/29/10/
OBIIEE KOJIMYECTBO 34 0 3
YACOB I10 ITPOTPAMME
11 KJIACC
KosaunyecTBO 4yacoB DJIeKTPOHHBbIE
':;') HaumenoBaHue Kontpoas | IlpakTn (un¢posrbie)
- pa3aeioB NIporpaMmmabl Bcero HbIC YyeCcKHue 05pa30BaTeJIbeIe
padoTsI padoThI pecypchl



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subjec

Muxkpomup 18 1/20/11/
UenoBeK H ero 310poBbe 11 https://resh.edu.ru/subjec
t/29/11/
EcrecrBo3Hanue Ha 5 https://resh.edu.ru/subjec
CITy’k0e yemoBeka t/29/11/
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IToypoyHoe niiaHMpoBaHue

11 KVIIACC
N KoinyecrBo yacos DJIEeKTPOHHBI
11/_ Tema ypoka ¢ unpposLIe
. P Bcero | KP | IIP | o0Opa3oBareiib
HbIE pecypchl
Bceenennas, ramaktuky, 38e3161, CoaHeyHas CUCTEMA: https://resh.edu.
1 OCHOBHBIE [TIOHATHUS U 3aKOHBI JBIKEHUS HEOECHBIX 1 0 0 | ru/subject/29/11
tein. 3emis. [ToHsTHE O MEKpPOMHUPE U HAHOMHEPE. |
buocdepa u ee rpaHuIbl. Y pOBHU OpraHU3aIMN https://resh.edu.
2 ’KU3HH Ha 3emiie. DKOJIOTHYECKHE CUCTEMBI: 1 0 0 | ru/subject/29/11
OCHOBHBI€E [TOHATHS. |
EctectBennslit 0T60p 1 ero popmbl. Myranuu.
Mukpo- u MakposBosronus. Hauarno https://resh.ed
3 TEPMOTUHAMHKH. JJIEMEHTBI TCOPUH 1 0 0 | u.ru/subject/29
OTHOCHUTEIBHOCTH. 111/
DBOJIONHS TPEACTABICHUN O CTPOCHUH https://resh.ed
4 aroMma.lIpoTOHHO- HEHTPOHHAS TEOPHUS CTPOCHUS 1 0 0 u.ru/subject/29
aTOMHOTO sijipa. DIEKTPOHHAs 000JI0YKa aToMa. 111/
[leproanyeckas CHCTEMa XUMHUECKUX DJICMEHTOB https:/resh.ed
5 Kak rpaduaeckoe 0ToOpaxeHne MepruoInIecKoro 1 0 0 u.ru/subiect/29
3aKOHa. /—1;11 |
ITpocThie U CIIOKHBIE BEIIECTBA. AJIOTPOIHS Kak https:/resh.ed
5 MIPUYMHA MHOTO00OPa3Hsl IPOCTHIX BEIIECTB. 1 0 0 u.ru/subiect/29
Heopranudeckue u OpraHn4ecKkrue COeIMHEHHS. /—1—11 |
Buibl XUMHUYECKO# CBSI3M M TUIThI KPUCTAIUTHYECKUX https://resh.ed
7 PEIIETOK. 1 0 0 u.ru/subject/29
111/
[TpupoaHbIii ra3, ero COCTaB M HAIPaBICHHUS https://resh.ed
8 HCIIOJIb30BAHKS B KQYECTBE TOILIMBA U XUMUYECKOTO 1 0 1 uru/subiect/29
cbipbsi. He(Th: mpotiecchl U MPOYKTHI epepadOTKH. /—1—11/
OCHOBHBIE TIOHSATHS XUMHHU BBICOKOMOJIEKYIISIPHBIX https:/resh.ed
9 coequHeHUH. TepMOIIacThl U PeaKTOIIACTHI. 1 0 0 uru/subiect/29
OO6nactu ux npuMeHeHus. BookHa. /—1—11/
Cmecu: KnaccupuKanus, CriocoObl pasaeIeHus. https://resh.ed
10 Krnaccudukarust JlucriepcHbie CHCTEMBI: 1 0 1 u.ru/subject/29

knaccugukanus. Koarymsus. Cunepesuc.

111/
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Crpoenue aToma U cTpoeHue BeuecTsa. Teopuu
xuMudeckoro crpoenus. Knaccudukarus

https://resh.ed

11 0 u.ru/subject/29
OpPraHUYeCKUX U HEOPraHMUECKUX BEIIECTB. 1y
Kﬂaccntubp(ljlcgunn XUMHYECKUX ) https:/resh.ed

12 peakiuii. O0paTUMOCTh XUMHUYECKUX PEAKIIHH. 0 uru/subiect/29
[Ipunnun Jle-larense. o I

111/
CKopoCTh XMMHUYECKOM peakuuu. 'oMoreHHbIe 1 https://resh.ed

13 rereporeHHblie peakiuu. [Ipasuno Baat-T'odda. 0 U.ru/subiect/29

. j
Karanuz. Knaccudukarus kataau3os. 11/
OBP. Oxucnurens 1 BOCCTAHOBUTENb, OKUCICHHUE U https://resh.ed
14 BOCCTaHOBJICHHE. 1 u.ru/subject/29
111/

DIeKTPOJIN3 PACIIaBOB M PACTBOPOB. https://resh.ed

15 I"aJIbBaHOTUTACTHKA U TAJIGBAHOCTEr . 0 u.ru/subject/29
111/

FaJ'IBBaHI/I‘—IeﬂfKI/Ig DIIEMEHTBI Ha NPUMEPE dJIeMeHTa https:/resh.ed

16 I[azmanﬂ— KOOM, UX YCTPOMCTBO M MPHHITUIT 0 u.ru/subiect/29
nevictBus. [anbpBaHU3aIMs U SJICKTPOhOopes. /—J;ll |
[lonsarue o HaHOUTeXHOJ'IOFI/ISIX. 3H6aquHe https://resh.ed

17 HAHOTEXHOJIOTHI B Pa3IMYHBIX 00JIACTAX HAYKH U 0 u.ru/subiect/29
TEXHUKHU. YTJIEPOIHBIC HAHOTPYOKH. /—1;11 |
OcHOBHBIE CIIOCOOBI TOIYYECHUS HAHOYACTHII.

MoJeKyaspHbIi CHHTE3 1 https://resh.ed

18 camocOopka. HaHOCKOTIMUECKOE BhIpAIIiBAaHUE 0 u.ru/subject/29
KPHUCTAJIOB M IIOJIUMEPHU3ALIHSI /11/
Buonoruueckas KJIaCCI/I(I)I/IKaI_II/I];I yenoBeka. [lepBas u https://resh.ed

19 BTOpasi CHTHaJIbHBIE CHCTEMBI. brHoconuanpHas 0 uru/subiect/29
IPHUPOJIA YEITOBEKA. HLIUSURIECL 29

111/
OcHOBHBIE TIOHATHS T€HETUKH: HACJIEICTBEHHOCTD, https://resh.ed

20 HU3MEHYUBOCTD, T'€H, XPOMOCOMBI, MyTaIlHH, 0 U ru/subiect/29
reHOM,reHoTHIl, (heHOTUI. ['eHOM uenoBeka. /—1—11/
MeTo 1l U3y4eHHsI TEHETHKHU YeTIOBEKa. https://resh.ed

21 ['eneTnueckue 3a00JI€BaHMS YEIIOBEKA. 0 u.ru/subject/29

111/
CkeJer ¢ TOYKH 3peHus (PU3HUECKOrO MOHSATHS O https://resh.ed

22 poryare. KpoBooOpaiiieHre B CBETE THPOIMHAMUKH \0

IYJIbEC, KPOBSHOC JAABJICHUC.

u.ru/subject/29
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111

Huddys3us kak ocHoBa GopMUPOBAHUS TEPBUYHON U
BTOPUYHOM MOYH B IOYKAX, a TAKKE ra3000MeHa B

https://resh.ed

23 u.ru/subject/29
TKAHAX U JETKUX.

111/
DJeKTpoIMHAMHUYECKAsl IPUPO/Ia TepeIaun HEPBHBIX
uMITyabcoB. OnTHyeckas cucremMa https:/resh.ed

24 | 3peHMs. AKyCTHYECKas CUCTEMa CIyXa U u.ru/subject/29
roJiocooOpa3oBaHue. /11/
XUMHUYECKUH cOCTaB Tejia quIOBeK6a. 3aboJsieBanus, https://resh.ed
CBSI3aHHBIE C HEJOCTATKOM MJIU H30BLITKOM .

25 u.ru/subject/29
HEKOTOPBIX 3JIEMEHTOB B OpraHU3MeE YeIOBEKa. 111/
EI/ITaMI/IHI)I Kak OMOJIOTMYECKH aKTHBHBIE BgIIIeCTBa. https:/resh.ed

26 0JIE3HH, BBI3BAHHBIE HEJOCTATKOM HMIIA N30BITKOM U ru/subiect/29
BUTAMHHOB.

111/
HepBHas u rymopanbHas perynsn;(pm MIPOIIECCOB https:/resh.ed

27 KHU3HEIEATCIILHOCTH OpraHu3Ma. naccn(i)nkaunﬂ U ru/subiect/29
TOPMOHOB 10 KeJie3aM, U TI0 XHMHUYECKOH MPHUPO/IE. /—J—ll |
®apmaxkonorus. IToHITHS: aTKaI0NIBI, BAKITHHEI, .

p : https://resh.ed

28 XHUMHOTEPAIICBTHUCCKHE TTPEIapaThl, aHTHONOTHKH, u.ru/subiect/29
HApPKOTHYECKUE TIPeTaparhl. HL.ISHJeCt £2

111/
du3nyecKoe 3JI0pOBbE U €r0 KPUTECPHH. https://resh.ed
[Tcuxuyeckoe 3I0pOBbE U €0 KPUTEPHUH. L

29 71ob PHTEP u.ru/subject/29
HpaBcTBeHHOE 3I0pOBBE M €0 KPUTCPHH. 11/

[TonsiTHe 0 U3KMKE BHICOKUX IHEPTHIL. HI/IHCI/IIEBII/I https://resh.ed

30 YCKOPHTEIb SNIEMCHTAPHBIX HACTHLI, A/POHHBIH U ru/subiect/29
KoJutaraep./leneHue aToMHOTO sjIpa. /—1—11/
®dyHaMeHTaIbHBIC YACTHIIBI: JICTITOHBI U KBAPKH.
®otonbl. Boszousl. AutruacTuisl. [Tpunimn https://resh.ed

31 neictBus koutaiaepa.llpoucxoxaenre BeeneHHOM. u.ru/subject/29
AHTUMUD. /11/
TpaaunmoHHas SHEPreTHKa U HETPaTUIIHOHHAS https:/resh.ed

32 JHEpreTukKa. ATOMHAsI CTaHIIUS M IPUHITUIT e u.ru/subiect/29

. . j
paboTbl. ADC Ha ObICTpBIX HEUTPOHAX 11/
P;ﬁl:{f(g{lfomnﬂme TCpMOZ—)J‘ICE(TpI/I‘{CCgIgC TeHEePaTOPhI https://resh.ed
33 ( W), IPUHIMI uX AercTBus. O0nacTu U ru/subiect/29

MIPUMCHCHUS aTOMHOM SHCPICTUKU.

111/
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[TonsiTne OMOTEXHOJIOTUH KaK MPOU3BOIUTEIBHOM https://resh.ed
34 CHJIBI OOIIIECTBA, UCIIOJIB3YIOIICH KUBbIE OPraHU3MbI 1 0 0 u.ru/subiect/29
1 OMOJIOTHYECKUE TIPOLIECCHl B TIPOU3BO/ICTBE. /—J—ll /
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 - 3

YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOTI'O
MPOLIECCA

Pexomenayemblie yuyeOHble MaTepHAJIbI 11 00yUYaloUIerocs
1. EcrectBo3Hanue. 10 kinacc. YueOnuk. ba3osslit yposens (aBrop O. C. I'abpuensis,
N.I".Octpoymos, H.C.IlypsrmieBa, C.A.Cnaakos, B.M.CuBormnazo). — M.: [Ipocsemienue, 2022.

2. EcrectBo3Hanue. 11 knacc. YueOnuk. basossiit yposens (aBTop O. C. I'abpuenss,
N.I".Octpoymos, H.C.Ilypermiea, C.A.Cnagkos, B.M.CuBormnazor). — M.: [Ipocsemienue, 2022.

METO/IMYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
YyebHno-meroauueckoe nocooue «EcrectBo3nanue. bazosbrit ypoBeHb. 10—11 kmaccoi»:
npuMepHas pabodas mporpamma k tuHUE Y MK O. C. I'abpuensaa— M. : [Ipocsemienue,

2022. - 70 c.

HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
bubmmoreka [IOC https://medsoo.ru

https://resh.edu.ru

https://edsoo.ru/
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	Человек и Вселенная. Хронология астрономических представлений и открытий: геоцентрическая система мира; антропоцентрическая система мира; гелиоцентрическая система мира. Астрономы XVI—XIX вв. и их вклад в развитие представлений о Вселенной.
	Макромир
	Углеводороды. Теория строения органических соединений А. М. Бутлерова.

	Человек и его здоровье
	Систематическое положение   человека   в   мире   животных. Биологическая классификация человека. Прямохождение и его влияние на скелет человека. Рука — орган и продукт труда. Развитие черепа и головного мозга чело века.

	Естествознание на службе человека
	Естествознание и искусство.                                                                                                                              Золотое сечение и его использование в произведениях архитектуры, живописи, скульптуры. Последовате...
	Познавательные универсальные учебные действия
	Коммуникативные универсальные учебные действия
	Выпускник на базовом уровне научится:


	Мегамир
	Макромир (1)
	Микромир. Атомы. Вещества. Реакции
	Человек и его здоровье (1)
	Естествознание на службе человека (1)
	Выпускник сможет:


