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1. HOSICHUTEJBLHAS 3BANIMCKA

1.1. O6aacrs npumenenns padodeii nporpaMmsi

Paboyas mporpamma obuieoGpasosareiiboi y4eGHON muciwMusl ECTecTBO3ZHAHMHE
ABJIACTCSH YACTHIO NPOrPaMMbl NOATOTOBKY CTIICHHANMCTOB cpeiero 3eeHa (nanee [TIICC3) »
coorperctBry ¢ PI'OC no crienmanbroctam CIIO  conpanbHo-3K0HOMUYECKOTO  TPOdHIS,

peaM3yemMbIX B AKaZeMHH.

1.2. Hopmarnenas 6aza qust pazpaGorku paboyeii mporpaMms:

Pabowas nporpamma paspaborana Ha OCHOBE

© DejepanbHOTO rOCYJAPCTBEHHOTO 00pPa30BaTeNbHOTO CTAHJAPTA CPELHErO  OOLIEro
00pasoBaHus, YTBEPIK/EHHOTO IPHKa3OM MuHuCTepeTBa 0OOpa3OBaHMs W HAyKH
Poccuiicko#t ®@enepanus ot 17 mas 2012 r. Ne 413(pes. or 29.06.2017);

e llpumepno#l nporpamMMel Mo JUCHUILNMHEE, peKoMeHoBaHHOH OI'AY O®UPO B kauectse
IPUMEPHOH IPOrpaMMbl JUisl peall3aliy OCHOBHOM npodeccnonansnoi 06pasoBaTebioi
nporpammsl CIIO ma Gase ocHoBHOro ofiero oGpa3oBaHHs ¢ NOIYYEHHEM CPEIHEro
obuiero obpasosamus nporokon Ne 3 or 21 uronst 2015 r., per Ne 374 perersus 0123 Hions
2015 r. ®T'AY «DUPO»,

e [Iporpamm noAroToBKH crenmanuctos cpearero 3sena CITB TBIIOY AYIClull.

1.3. Uenn y4e6moi MucHMIUIHABI:

Cojepxanue nporpammel «EctecTBO3HAHME HaNpaBJICHO Ha JIOCTHKEHNE CIEAYIOIMK
OCHOBHBIX LIeJiel:

® OCBOCHMC 3HAHUM O COBPEMEHHOH ECTECTBEHHO-HAYYHOM KapTHHe MHpa W METoJax
CCTECTBCHHBIX HAYK; 3HAKOMCTBO C Hamboslee BaKHLIMM MACIMH W JIOCTHIKEHHASIMU
CCTECTBO3HANMS, OKA3ABUIMMH ONPEACIIAIONIEE BIUIHUE HA PAZBUTHE TEXHUKH W TEXHOJIOIHIA]
OBJIQJICHAC YMEHHSIMH IPUMEHATh IIONYYCHHLIE 3HAHWS JUIT  OOBICHEHHS SRJICHWH
OKpYIKaIOEero MHPa, BOCIPUITHS UH(OPMAITHH €CTECTBEHHO-HAYYHOTO U NPO(ECCHOHATBHO
3HAYHMOTO COJACPXKAHWS;, pPAa3sBUTUC MHTE/UIEKTYANbHLIX, TBOPYECKHX cIocobHocreil u
KPHTHYECKOr0 MBIIIJICHNS B XOJIC MPOBEJCHMS NPOCTEHIINX WCCACAOBAHUWN, aHau3a
SBJICHUH, BOCIPUSTHS W HHTCPIIPETAIMY SCTECTBCHHO-HAYYHON nH(OPMALMN;

BOCIIMTAHNE YOCKACHHOCTH B BO3MOKHOCTH IO3HAHUS 3aKOHHOM MPUPOJIBI U HCTIONB30BAHUS
JIOCTHIKCHUH €CTECTBEHHBIX HayK Ui Pa3sBHTHS IMBHIH3ALMW M TIOBBINICHHS KAUCCTBA
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° TPUMCHCHHE €CTECTBEHHO-HAYYHBIX 3HAHWMHA B MPO(PECCHOHANLHOW JIEATENLHOCTH U
TIOBCE/IHEBHOW JKM3HU IS obecriedeHus: O€30MacCHOCTH KH3HEACATE/ILHOCTH; PAMOTHOTO
MCITOJIb30BaHHS COBPEMCHIBIX TEXHOJIOIUH; OXPaHbl 310POBbS, OKPYIKAIOLIEH CpejibL.

¢ chHOpPMHPOBAHHOCTL MNPEACTABICHUN O HEINOCTHOM COBPEMEHHOW €CTeCTBEHHOHAYYHOM
KapTHHE MHpa, O MNPHPOJE KaK €JMHOW IEJIOCTHOH CHCTEME, O B3aMMOCBA3H 4Ye/IOBEKa,
IPHUPOJBI U OOLIECTBA; O MPOCTPAHCTBEHHO-BpeMEeHHbIX MaciuTabax Beenennoit;

°  BJaJCHME 3HAHUAMH O HauboleC BAXKHBIX OTKPBHITHSX M JOCTHXKEHHSX B 00jacT
CCTCCTBO3HAHUA, MOBIHUABIIMX HA JBOJIOIMIO NPEACTABICHUH O NPHUPOAE, Ha pa3BUTHE
TEXHUKH ¥ TEXHOJIOTHIA;

* C()OPMHUPOBAHHOCTL YMEHMS HIPHMEHATH ECTECTBEHHOHAYYHBIE 3HAHMSA Ul OOBICHEHHMS
OKpYIKAIOIMX  sBJICGHWH,  COXpaHeHHs  3/10poBbs,  obecreuenuss  O€30MACHOCTH
KUZHEIEATEIILHOCTH, bepexHoro OTHOIIEHHUS K ITPHPOJIE, PalMOHAIILHOTO
IIPUPOJIOITOIIL30BANMSA, & TAKIKE BLIIOIIHEHHS POJIH IPAMOTHOTO NOTpeOUTENS;

* cOPMHPOBAHHOCT TPEJICTABICHHI O HAYYHOM METOJIC TO3HAHWS ITPUPOJILI H CPEICTBax
HM3YYCHUS MeramMHupa, MaKpoMupa 1 MUKPOMHUPA; BIIJCHHE NPUEMAMU ECTCCTBCHHOHAYUHBIX
HaOMOACHUH, OMBITOR HCCIIE0BAHMIH H OLEHKH JOCTOBEPHOCTH TONYUEHHBIX PE3YILTATOR;

° BIAJCHHWC MOHATHHHBIM alIapaTroM ECTECTBEHHBIX HayK, ITO3BONSIOMIMM IIO3HABATH MHP,
Y4acTBOBATL B JIMCKYCCHSX 110 €CTECTBEHHOHAYYHBIM BOIIPOCAaM, HCIONL30BATh PaslIMyHLIC
UCTOYHHMKM MHGOPMALMK JUIST TTOJATOTOBKM COOCTBEHHBIX paboT, KPUTHUYECKH OTHOCHTHCS K
coobenusMm CMU, copeprkaiuM HaydHY10 WHHOPMATIHIO;

* cQOpPMHUPOBAHHOCTE YMEHWH [OHUMATh 3HAYMMOCTL ECTECTBEHHOHAYYHOIO 3HAHMS JUIs
KaXJIOTO YeJI0BeKa, HE3aBUCHMO OT €T0 MPODCCCHOHANILHON JICATCIEHOCTH, pasinyarh dakTs
W OIIEHKH, CPABHUBATL OLIEHOYHBIE BBIBOBI, BUJETH MX CBA3ZL C KPUTEPUAMHU OIIEHOK W CBS3b
KPUTEPHEB C ONPEJIEICHHOH CUCTEMOM IEHHOCTEH.

Paznen oxonorus
* ojtydeHue QyHAAMEHTATLHBIX 3HAHWH 00 DKOJIOTHYECKHX CHCTEMaX B OCOOEHHOCTAX MX

(QYHKIHOHUPOBAHMS B YCIOBMSIX HAPACTAIOUICH &HTPOMOreHHOM Harpy3KH; HCTOPHH

BO3HHKHOBCHHUSA H Pa3BUTHA 9KOJTOTHH KaK €CTECTBEHHO-HAYYHOH U COLMATbHOM TUCIIHTITTUHBI,

€€ poJH B (JOPMUPOBAHUM KAPTHHLI MUPA; O METOAAX HAYYHOTO [TO3HAHUS,

° OBJIAZICHME YMEHHSMH JIOTHYECKH MLICIHTL, OOOCHOBBIBATE MECTO U POJIb 3KOJOTHYCCKHX
3HAHWU B [PAKTUYECKON MEATENLHOCTH JHOJACH, pa3BUTHM COBPEMEHHLIX TEXHOJIOTHIA,

ONPEAC/BITE COCTOAHME DKOJIOIHYCCKHUX CHCTEM B IIPHPOJIE U B YCIIOBHSX I'OPOJICKHX U CEIILCKUX



MOCENCHNH; NPOBOIMTL HAONMOAEHHA 32 IPUPOJHBIMM M WCKYCCTBEHHLIMU
SKOCHCTCMaMH C LEJIbIO UX ONUCAHWSI U BRBIABICHHS €CTECTBEHHBIX M AHTPONOTCHHBIX
M3MEHEHHI;

° PA3BUTHC  MO3HABATENBHBIX  HMHTEPECOB, HMHTENNICKTYAIBHBIX W  TBOPUYECKHX
CIIOCODHOCTEH O0ydJaromuxcss B TPOLECCE W3YYEHHS OKOMOTHH; ITyTeH pazBUTHS
MPHUPO/IOOXPAHHON  NEATEALHOCTH; B XOje paboThl ¢ pasiM4HLIME  HCTOYHHUKAMHE
uHopmalmu;

* BOCIIMTAHHE yOeXICHHOCTH B HEOOXO0UMOCTH PALMOHATTLHOTO
IIPHPOJIONONIB30BAHKS, OEPEIKHOTO OTHOMIEHHS K IIPHPOLHBIM PECYPCaM M OKPYIKAIomei
cpezie, COOCTBEHHOMY 3I0POBBIO; YBAKEHMS K MHEHMIO OIMOHEHTA npu 06CyKneHuH
IKOIOIMYECKUX 11pobem;

® UCITONIL30BAHKE NPUOOPETEHHBIX 3HAHMH W YMEHMH 110 JKOJOrHHM B [OBCEIHERHOM
HKUBHAIUTA OUEHKH MOCNICACTBUH CBOEH JEATENLHOCTH (M ASSTENEHOCTH JAPYTHX JTONeH) 110
OTHOWICHAIO K OKPYKAIOIIEH CPEIe, 3/I0POBLIO APYTHX JIOJEN U COOCTBEHHOMY 30POBBIO;
COOIIIO/ICHUIO TTPABKII IIOBEJCHNS B IIPUPOJIE.

* chOpMHPOBAHHOCTL  MIpEJCTaBICHHH 06  3KOIOrHYECKOH KyJIbType Kak
YCIIOBHH JIOCTHIKCHMS YCTOHYMBOrO (cOAIaHCHPOBAHHOTO) pa3BUTHs OOIIECTBA U
NPHPOIBI, O0IKONOIHHYECKHX CBA3SX B CHCTEME "HEIIOBEK - OBLIECTRO - IIpUpoa’;

* CHOPMUPOBAHHOCTH  HKOJIOTHHYECKOIO MBIIUICHAS M CHOCOGHOCTH YYHTHIBATH M
OLEHUBATLIKOJIOTMICCKHUE MOCIIECTBHS B pa3zHbiX cepax AesTeNbLHOCTH;

° BJIaJICHHE YMCHUSIMH TIDHMCHATL HSKOJOTHYECKHE 3HAHUS B IKH3HCHHLIX
CUTYaLMAX,CBI3AHHDIX C BBINOJIHEHHEM THITHYHBIX COIMATILHBIX POJIEH;

° BIIQJICHHE  3HAHMAMM  SKOJOTHYCCKHMX — MMIIEPATHBOB, TIPAXK/IAHCKHX [IpaB W
oOszannoCTEl B O0NACTH BHEPro- M pecypcocOepexcHHs B HHTEPECAX COXpaHEHUs
OKpYIKalOIEeH CPesibl, 3/10pORbs U 0E30NaCHOCTH HKU3HH;

¢ CPOPMHPOBAHHOCTE  JIHYHOCTHOTO ~OTHOIMIEHWS K OKONOTHYECKHM  LCHHOCTSM,
MOPAIbHONH OTBETCTBEHHOCTH 32 OKOJIOTHUCCKHE TIOCHCACTBHSI CBOWX JCHCTBHH B
OKpYKaroue# cpeje;

* cCHOPMHUPOBAHHOCTL ~ CHOCOOHOCTH K BBITONHEHHIO IPOEKTOB  OKOJOTHYECKM
OPHEHTHPOBAHHOH  COLMANBHOM  JICATCILHOCTH,  CBSA3AHHBIX C  HKOJOTHUECKOM
6e30MacHOCTBIO  OKPYXKAIOIEH  CPE/Ibl, 3J0POBbEM  JOjedl W TIOBBITEHHEM WX

3KOJIOrMYECKOH KYIBTYPHIL.

2. OBIIASA XAPAKTEPUCTHUKA YYEBHOM JUCLMIIJIMHBI
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JUcunnivna ecTecTBEHHbIC HAYKW OTHOCHTCS K NpeaMeTHoM obmacti EcTecTroznanme
HialINICC3  counamsHO-3KOHOMUYECKOTO POt AHCLMILTHHA SIBISETCS 6a30R0i.

EcrecTBO3HANNE — HayKa O SBJICHHSX ¥ 3aKOHaX 1prpoasl. COBPEMEHHOE SCTECTROZHAHNE
BKITFOYAET MHOJKECTBO E€CTECTBCHHO-HAYYHBLIX OTpacici, W3 KOTOPHIX Hambonee Ba)KHLIMH
ABNAIOTCS Qu3uka, xumus ¥ Ouonorus. OHO OXBAaTBIBACT LIMPOKHH CIIEKTP BOIPOCOB O
Pa3sHOOOPasHbIX CBOHCTBAX OGHEKTOB IIPHPOJILI, KOTOPHIE MOXKHO PACCMATPHBATE KAK CAMHOE
[enoe.

EcrecTBeHHO-HAYYHbIC 3HAHHS, OCHOBAHHBIE HA HHUX TEXHONOTHM (OPMUPYIOT HOBBIA
00pa3 Jku3HH. BbICOKOOOPA30OBAHHBIT YENOBEK HE MOXKET JMCTAHIUPOBATLCS — OT
(ynIaMeRTaNBbHBIX 3HAHKI 00 OKPYIKAIOIIEM MHpE, HE PUCKYS OKa3aThesi GECTIOMOIIHBIM B
npodeccuonansroit esrensHocTr. Jli060e NEPCNEKTHBHOE HANPABICHAE /ICSTENHHOCTH
HEJIOBEKA TIPAMO HJIM KOCBEHHO CBS3aHO C HOBOH MarepuanbHOH 0azoéf u  HOBBIMH
TEXHOJIOIMAMH, ¥ 3HAHWE UX ECTECTBEHHO-HAYYHOH CYIHOCTH — 3aKOH yCrexa.

Ecrecrsosnanne — HeoTheMIieMas COCTABISIONAS KyIETYPhI: ONpPEIeNsis MUPORO33PEHHE
YEJIOBEKA, OHO IPOHMKaeT M B TyMmMaHuTapHylo cdepy, ¥ B OOLICCTBEHHYIO KM3Hb.
Paumonanbupi ecTecTBeHHO-HAYYHBIH METOM, CHOPMHPOBABIIMHACS B PAMKAX CCTCCTBEHHBIX
HayK, 00pasyer ecTeCTBEHHO-HAY4HYIO KapTHHY MHpa, Hekoe obpasHo-punocodcekoe
obobLiene HayIHBIX 3HAHMI.

OcHOBY ecTecTBO3HAHMA NpEICTaBIsCT (H3UKA — HAyKa O MNPHPOJE, H3ydaromas
Haubosiee BAKHBIC SBJCHHS, 3aAKOHLI M CBOWCTBA MaTepHANLHOrO Mupa. B dusmke
YCTaHABIIMBAIOTCS YHHBEPCAbHBIE 3aKOHBI, CIIPABETUBOCTh KOTOPBIX MOATBEPXKIACTCS HE
TOJIKO B 3€MHBIX YCIOBHAX U B OKOJIO3EMHBIX MPOCTPAHCTBAX, HO W BO Beell Beenennoi. B
OTOM 3aKIIIOYACTCSl OJIMH M3 CYLUECTBEHHBIX MNPH3HAKOB (H3MKY Kak (DyHIaMEHTAIbHOMN
Haykd. @uzuka 3anumMaeT 0cob0e MECTO CPe/id €CTECTBEHHBIX HAyK, MOITOMY ¢ IPHHATO
CUHTATB JIUACPOM ECTECTBOZHAHHSL.

Ecrecroznanue kak nayka o sBICHWSX M 3aKOHaX MPUPOL BKITIOYACT TAKXKE OAHY W3
BaOXHEHLIMX OTpacieil — XUMHUIO.

XuMus — Hayka O BENIECTBAX, WX COCTaBe, CTPOEHHH, CBOMCTRAX, INPOLECCAX
NPEBPAlCHUs, HCIIONb30BAHNYE 3aKOHOB XHMMU B LPAKTHYECKOM AEATENLHOCTH [HO/EH, B
CO31aHHH HOBLIX MaTEpHaIIORB.

bronoruss — cocrasnas wacte ecrecTBO3HaHMs. JTO Hayka o JKMBOH mpupoxe. Owa
U3Y4aeT pacTUTE/IbHBIN, JKUBOTHLIM MUD K YEJIOBEKA, UCTIONB3YS KAK COOCTBEHHLIE METO/IbI,
TaK ¥ METO/BI APYIMX HAyK, B YaCTHOCTH (M3WKM, XAMHH ¥ MaTeMaTHKM: HaOIOACHMUS,
OKCIIEPUMEHTBI, HCCICIOBAHHS C MOMOIIBIO CBETOBOTO W 3JIEKTPOHHOTO MHKPOCKONA,
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O6pa6OTKyCT&THCTH‘!GCKHX JIAHHBIX METOJaM¥ MAaTEMATUYCCKOH CTATHCTHKH U Iap. buonorus
BbUIBJIIET 3aKOHOMEPHOCTH, IPHCYINHAC XKH3HHA BO BCEX €€ [IPOAB/ICHUSIX, B TOM YHCIE o0MeH
BEIICCTB, POCT, PaSMHOMKCHHE, HACJICACTBCHHOCTE, U3MEHYHBOCTD, SBOTIIOLKMIO W 1.
DKOIIOTHI — Hay4dHas JUCHMINIMHA, U3VYalollas BCe acneKThl B3aUMOOTHOUICHUN KUBLIX
OpranasMoOB H Cpekl, B KOTOpOﬁ OHH OGHTHIOT, 4 TaloKEe MOCIEJICTBUS B3aUMOJIEHCTBHUS
CUCTEM «OOILECTBO» H «Ipupoza», YCIOBHS HEHONYIIECHUS nubo Hem‘pajmgauﬂﬁ ITHX

[TOCIIC/ICTBHHN,



3. MECTO YUYEBHO# JUCUUIIMHLI B YYEBHOM MJIAHE

B yuebnpix nmamax IIIICC3 aucuummea BXOAWT B COCTAB  00LIC06DPA30BATENLHOIO

yueOHOronuKIIA.

O0nem yuebnol AHCHMIUIHILI H BH/ILI Y4e0HOH paboThI

3 O6nem gacon
Bua yuebmnoii padoTnl

MaxcumansHas yaeOHast Harpyska (Bcero) 150
Obn3arennHas ayiuTopHan yaefHaa Harpyska (scero) 24
B TOM YHHCIJIEC!:

mabopaTOpHbIC 3asITHSI

8

MPaKTHYECKNE 3aHSTHS

CamocrosTe/sHan patora 126

Hroropas arrectanmms B popme auddepennmpoannoro 3adera (1, 2 cemectp)

4. PE3YJIbTATHI OCBOEHMS YUYEBHOM JUCHMITIUHBI

Ocpoenve copepixkanus ydeOHOM jucimiiubbl «EcTecTRO3HAHNEY 00eCreurnBaeT A0CTHIKEHHE
00yHaIUMUCs CIEAYIOIMNX Pe3yaAbTATOR:
* IUYHOCHINBIX:
JI1— ycToiuuBhIf WHTEpEC K UCTOPMU M JIOCTHIKEHMAM B O0JIACTH €CTECTBEHHBIX
HAYK,9YBCTBO I'OP/IOCTH 338 POCCUMCKUE ECTECTBEHHBIE HAYKH;
JI2— roroBHOCTH K Npojio/ukeHnio 0o0pa3oBaHys, MOBLILICHHIO KBATMGHKAIMY B H30paHHOM
npodeccHoHaNbHOR eSITENBHOCTH C HCTIONB30BAHAEM 3HAHUH B 00IACTH €CTECTBEHIBIX HAYK;
JI3— 0o0BEeKTUBHOE OCO3ZHAHHME 3HAYMMOCTH KOMIICTEHLMH B 00JIACTY E€CTECTBEHHBIX HAYK
JUIs YejoBeka M oOlUecTBa, YMEHME UCMONB30BATH TEXHOIOIMYECKHE JIOCTHKEHHUS B
obnacTy (QU3UKM, XUMHW, OMONOIMH NI TIOBBIIEHHS COOCTBEHHOrO HHTEIUIEKTYAILHOIO
pa3BUTH BBEIOPAHHON NPOQECCHOHATBHON IEATEIEHOCTH;
JI4— ymenue npoaHalW3NpOBATh TEXHOI'GHHBIC TOCIENCTBHA ISl OKPYIKaowEeh cpejsl,

OBITOBONY IIPOU3BOACTBEHHOM JICSTE/ILHOCTH YEIOBEKA,;

JI5— roroBHOCTE CaAMOCTOSITENLHO J],OGI).IBE.TIS HOBbLIC OJIs1 cels CCTCCTBCHHO-HAYYHBIC 3HAHUA C

HCTIOJIL30BAHHUEM JJISI 3TOTO JOCTYIIHLIX HCTOYHHUKOB wcbopmaum; 9




JI6—  ymenne  ynpapnsTh  CBOGH  NO3HABATCIBHOM  JIESTENLHOCTBIO,  MPOBOJHTE
CaMOOLICHKYYPORHS COOCTREHHOTO HHTEIICKTYAILHOTO PA3BUTHS;

JI7— ymenne BbiCTpauBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIEHWS B KOMAHAE 110 PEIIEHHIO
o01Mx3anay B 0071aCTH eCTECTBOZHAHHUS;

° MemanpeomMemmsiIx:

MI— oBnajienne yMEHHSAMH M HaBBIKAMH Pa3IUYHBIX BHIOB MO3HABATEILHON AESTEILHOCTH
AJIsl H3YYCHHS Pa3HBIX CTOPOH OKPYIKAKOIIEr0 eCTECTBEHHOIO MUPA;

M2~ npumenenre OCHOBHBIX METOMOB NMO3HAHHS (HAOIIONEHHS, HAYYHOTO IKCIIEPUMEHTA)
Ul W3y9eHHs Pa3jIMYHLIX CTOPOH CCTECTBEHHO-HAYYHOH KApTHHBI MUPa, ¢ KOTOPLIMH
BO3HHKACT HEOOXOAMMOCTD CTATKHBATCS B MPOQecCHOHANBHON chepe;

M3— ymenwe ompenensith UeIM M 3314y JIEATENHHOCTH, BLIOMpATh CpemcTBa I HX
JOCTHKEHUS Ha MTPAKTHKE;

M4~ yMmeHHEe WMCIONL30BATH PA3NMUYHBIC HCTOUHWKA JUIS NONYHEHHS CCTECTBEHHO-HAYUHOMN
MHOOPMALUHK U ONIEHHBATE €C JIOCTOBEPHOCTS UTS IOCTHIKEHHUS TOCTABISHHBIX LENel H 3ajay;
* HPLOMEMHBIX:

111~ chopMHPOBAHHOCT MPEACTABICHKI O LENOCTHOH COBPEMEHHOM €CTeCTBEHH O-HAYYHOH
KapTUHE MUPa, TPUPOJIC KAK €IMHOM 1LIEITOCTHON CHCTeMe, B3aHMOCBSI3H YEJIOBEKa, IIPUPOJILI |
o0wuiecTBa, NPOCTPaHCTBEHHO-BpeMeHbIX Macitabax Beenennoi;

II2— Bnajgenue 3HaHMAMM O HaAWOOJIEC BAKHBIX OTKPBLITHAX H JOCTHKEHHSX B 00JacTH
CCTECTBOSHAHUSA, IOBIUSBUIAX HA DBOIIOIMIO IPE/JCTABJICHUH O NPHPOJE, HAa PA3BUTHE
TEXHHUKH W TEXHOJIOTHIA;

[13— chopMupoBaHHOCTL YMCHUS TIPHMEHSITh €CTECTBEHHO-HAYYHBIE 3HAHHS JUTS OOBACHCHUS
OKPYXAWOIIMX  ABJICHHHM,  COXpaHEHMs  370pOBbA,  obecriedenwss  0€30MACHOCTH
JKUBHE/ICATEIIFHOCTH, OepeHoro OTHOINCHUS K TIPUPOJIE, PalMOHANBHOIO
MTPUPOJIOIIOIL30BAHMS, & TAKIKE BHIIIOJHCHHIS POJIM IPAMOTHOTO TIOTPEdUTENS;

14— cpopMUpOBAHHOCTE IPEICTABICHHNA O HAYYHOM METOME TIO3HAHHA TPUPOIL M
CpeACTBaX M3YUCHMA MCramupa, MakpoOMHpa W MHUKPOMHpZ; BIajIeHHE IPHEMaMHM
CCTECTBEHHO-HAYYHBIX HaOMOJCHHUH, ONLITOB, HCCIEJOBAHMM ¥ OLEHKH JIOCTOBEPHOCTH
ITONIYYCHHBIX pe3yiibTaros; 115— Brajenue NOHATHHHBIM ammapaToM ECTECTBEHHBIX HAYK,
II03BOJISTIOIIHM  [103HaBATh MWD, Y4aCTBOBATh B JIMCKYCCHSIX 110 ECTECTBEHHO-HAYYHBIM
BOTIPOCAM, HCIOJIB30BATL PA3IHYHBIEUCTOUHUKH MHPOPMALKY ISl HOJATOTOBKH COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUThCS KcoobieHusM CMU, cojiepkaliiiM HAYYHYIO WHOPMALIHIO;
16— chopMIPOBAHHOCTL YMEHHH MOHUMATE 3HAYUMOCTE €CTECTREHHO-HAYUHOTO 3HAHUS JUIS
Ka)KJIOTO Y€JIOBEKA HE3aBHCHMO OT €ro Npo(ecCHOHAIBLHON NESTeNLHOCTH, Pa3IuuaTh (HakThl
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H OILICHKH, CPABHUBATL OICHOYHLIE BBIBO/IBL, BUIETL UX CBA3L C KPUTEPUAMHU OLEHOK W CBA3b

KPUTEPHEB C OIIPECTICHHOM CUCTEMOM 1IEHHOCTEH.

Pazaen yxosoras
° JHYHOCTHLIX!

JI1-ycTol4uBBIA MHTEPEC K HCTOPHH W NOCTHIKCHUSIM B 00JaCTH 3KOJIOTHM;

JI2-roTOBHOCTE K NPOJOIDKCHHIO 0Opa3OBaHMs, IOBLIIIEHUIO KBATUQHUKAUMH B
130panHo# MpodeccHoHATbHON AEATECITEHOCTH, UCTIONB3YS MONYYEHHBIE YKOJIOTAUECKHE
3HAHWS;

JI3- 00BLEKTHBHOE OCOZHAHME 3HAYMMOCTH KOMIETEHIMH B 0ONACTH DKOJIOIHH JUIs
YeJoBeKa Ho0LIIecTsa;

JI4-ymenns npoaHANM3UPOBATE TEXHOTCHHBIC TTOCHENCTBHS JUIS OKPYIKAIOMEH

CPEILLOLITOROM M TPOXU3BOACTBCHHOM JICATCIILHOCTH YE/IOBEKA;

JIS- roroBHOCTL CAMOCTOSITEIILHO JOOLIBATL HOBBIE sl  cebs  CBEJlCHUS
9KOJIOTHYECKOH HaNpaBICHHOCTH, MCIIONB3YS JUIS HTOTO JOCTYIHBIC WCTOYHHKH
HHpOpMaLMH;

JI6-ymenue ynpapnsTh CBOCH MO3HABATEILHON ACATEIEHOCTEIO, TPOBOJHTL CAMOOLIEHKY
YPOBHsI COOCTBEHHOI'0 HHTEIUICKTYATBHOIO PA3BHTHSI;

JI7-ymenne BbICTpamBaTh KOHCTPYKTHBHBIE B3aMMOOTHOINEHHS B KOMAaHE 110
peleHro00IuX 3a1a4 B 00J1aCTH IKOIOTHN,

* MeTanpeiMeTHBIX:

MIT1- oBnajeHue yMEHHAMH W HABBIKAMH DA3NMUHBIX BHMOB  [103HABATEJILHOM
JESITETLHOCTAIIIS H3YUEHHUS Pa3HBIX CTOPOH OKPYIKAIOIIEH CPeIbl;

MII2 - 1npuMeHeHHe OCHOBHBIX METOJIOB I03HAHHsS (OnHcaHds, HabIIO/CHUs],
OKCITEPUMEHTA) JIJISl U3YUCHHSI PAsIMYHbIX IIPOSBIEHWH aHTPOMOTEHHOro BO3JACHCTRHS, ¢
KOTOPBIMH BO3HHKAECTHEOOXOMMOCTE CTAIKHBATLCS B IipodeccHoHalibHOM chepe;

MII3 - ymenue onpemensTh UEIH H 3alavd JCATEILHOCTH, BHIOMpATL CpENCTBA HX
JOCTHIKEHHUSHA MPAKTHKE;

MII4 - ymennme HCHIONB30BATH PA3NUYHBIC WCTOYHMKA IS TIONYYEHMS CBEHCHUM
IKOJIOTHYECKON HAIPaBIEHHOCTH W OLEHWBATL €€ JJOCTOBEPHOCTH JUIsd JOCTHIKCHHS
MOCTABNCHHBIX TIC/ICH U 3a/1a4;

° IpeIMETHBIX:

I11- chopMHpPOBAHHOCTE NPEICTABICHHI 00 IKONOTMYECKOH KYJILTYPE KaK YCIOBHU DCTHIKCHHS
YCTORYMBOrO (COATaHCHMPOBAHHOIO) Pa3BUTHs OOLIECTBA U ITPUPOJILI, YKOMOTMYECKUX CBSZSIX B

11



CHCTEME «HEIOBEK—ODIIECTBO—IIPHPOIa;

112~ chopMHPOBAHHOCTE 9KOIOIMYECKOTO MBIIIIEHHUS | CIIOCOBHOCTH YHUTLIBATE ¥ OLIEHABATS
SKOJIOIMYECKHE IMOCIIEACTBHS B pa3HbIX cdepax AeaTe/lbHOCTH;

13- Bnajenne yYMEHHSIMM TPHMEHSTH 3KOJOTMUECKHE 3HAHUS B IKH3HEHHLIX
CUTYAIMX,CBA3AHHBIX C BBINOJHEHHEM THITMYHBIX COIHANLHBIX POJEH;

[14-  mnajenme 3HAHMSAMM  OKONOIMYECKHX HMMICPATHBOB, TPKIAHCKAX TpaB M
00si3aHHOCTER B 0OONIACTH BHEPro- M PECYPCOCOEPEIKEHNUS B HMHTEPECAX COXPAHEHHMS
OKPYKaIONIEH Cpeibl, 310pOBbS H O€30MACHOCTH KU3HH,

[15-  chopmMupoBaHHOCT JHIHOCTHOIO OTHOIIEHMSI K SKONOTHYCCKHAM TIEHHOCTSM,
MOpP&ITBLHON OTBETCTBEHHOCTH 33 OKOJIOIMYECKME TIOCHECTBUS CBOWX JCHCTBHA B
OKpyKaioulei cpene;

[16 - chopMupoBaHHOCTE CHOCOGHOCTH K  BLINOJHEHWIO TPOEKTOB  JKONOTHYUCCKH
OPHCHTUPOBAHHOH COIMATBHON HEATC/ILHOCTH, CBI3aHHBIX C DKONOTHYECKOH Ge30macHOCTRIO

Opr)Kal'O[U,eﬁ CpCaLlL, 3/I0POBLEM JIIOJ1eH M TIORBIIIEHHEM HX DKOJIOTHYECKOH KYJIBTYDLI.

5. COJAEPKAHUE YUEBHOM JUCLHITIINAHEI
Paznen 1. Ocnosnt GUIUKU

Brenenme

®uszuka — QyHgamMeHTanbHAs Hayka O npupoje. EcTecTBeHHO-HAYUHBIH  METOJ
MO3HaHWL,Er0 BO3MOKHOCTH W IPAHUILI IPUMEHHMOCTH.

EjnHeTBo 3aK0HOB mpupojLl M cocTaBa BemiecTBa B0 Beenennoit. OTkphiTHa B (usnke —

OCHOBA Nporpecca B TEXHUKE U TEXHOJIOTHY ITPOU3BOACTBA.

Mexanuka

Kunemarnka. Mexannueckoe npmwenue. Cucrema orcuera. TpackTopus IBMIKEHMS.
IyTs. Ilepememenue. PapHoMepHOE — NpAMONMHEHHOE  JIBMIKCHHE. CxopocTs.
OTHOCHTENBHOCTS  MEXAHWYECKOTO JBMXKCHHSL. 3aKOH CIOXeHHs ckopocTedt. Cpejiuss
CKOpPOCTh MPH HEPABHOMEPHOM JIBMIKEHHWH. MrHOBEHHas cKOpocTh. PaBHOyckopenHoe
npsiMoJIFHERHOE JIBHIKeHWe. Y ekopenue. CBOOOIHOE 1AJEHHE TET.

Aunamuxa. Macca u cuna. Biaumojieiictsre Ten. 3akons! junamuxn. Cuisl B TpHpoJeE.
3aKoH BCEMUPHOI'O TATOTEHHSI.

3aKoHBI coXpamenusi B MeXaHwke. MMmynsc Tena. 3aKOH COXPAHEHMS HMITYIIbCA.

PeaktupHoe juxenue. Mexanuueckas pabora. MommocTh. MexaHudeckas 9HEpTHS.
12



Kunernueckas oneprus. Kumermueckas sHeprus u pabora. [lorenumansuas sHeprus B
rPaBUTALMOHHOM 110J1¢. 3aKOH COXPAHEHUs II0JIHOH MEXaHHYECKOM SHEPIHH.

OcuHoBbi MOJIEKY IAPHOH QHZNKH ¥ TEPMOIARHAMUKH

Monexynsapnaa ¢pusuka. ATOMHCTHUYECKAs. TEOPHs CTPOCHHUS Bemiectra. Habmonenus u
ONbITHI, MOATBEPHKIAAIOIIME ATOMHO-MONIEKY/ISPHOE CTPOCHHE BEIIecTBa. Macchl W pasmepsl
moJiekyJl. Tennosoe ABMIKEHME 9acTHI| BelecTBa. bpoyHoBckoe nBmkenue. Veansupii ras.
Temneparypa kak Mepa CpelHel KWHETHYECKOH SHEPrMy YacTHIl. YPaBHEHHE COCTOSHUS
uaeancHoro raza. Mogens oxuakoctu. IloBepxHocTHOE HATSDKEHME W CMauMBaHHE.
Kpucrammueckue 1 amopdHbIe BEECTRa.

Tepmoaunamuxa. Buyrtpennsis sneprus. Pabora u TemmooTaaua kak ¢crnocodbl H3MEHEHUs
BHyTpeHHe# oHepruu. llepseri 3akon TtepmoamHamuky. TennoBble MallMHBI W MX

NpUMEHEHUE.
OcHOBBI MICKTPONHHAMAKH

daexrpocraTuka. B3auMmozeiicTBHe 3apsiKeHHBIX TelN. DJIEKTPUYECKMH 3apsjl. 3aKkoH
COXpaHCHUS DJIEKTPUYECKOro 3apsaa. 3akoH Kynona. DnekTpocrardyeckoe IIoje, €ro
OCHOBHBIE XapaKTEPUCTHKH M CBA3b MEK/Y HHUMH.

[Mocrosmuenii Tok. llocrosHuBM onexkrpudeckuit Tok. CHiia TOKa, HaNpsHKEHHE,
DIIEKTPUYECKOE coNpoTHBIcHHE. 3aKon OMa JIsl y4acTKa SJIEKTPUYECKON LIEH.

MarnnaTnoe mnone. MarHuTHOE IONIE W €r0 OCHOBHBIC XapakTepUCTHKH. JleicTBHe
MarHuTHOIO I10JIs1 Ha IIPOBOJHHK C TOKOM. 3aKOH AMIepa. DJIeKTPOJBUTaTeNlb. SIBJIEHHE
IIEKTPOMATHUTHOH HHAYKIIHH.

Konebanus v BOJIHBI

Mexanuueckne konebanus m Boanbl. CobOopusie xonebanus. Ilepuwos, uacrora u
amiumatyga konebanui. Iapmonuueckue xonebanus. MexaHWuyeckue BOJHBI W WX BHJIbL
3BYKOBBIC BONHBL YIIBTPA3BYKOBBIE BOJIHBL YIBTPA3BYK M €r0 MCIONbL30BAHUE B MEJUIMHE H
TEXHUKE.

DIIEKTPOMATHATHEIE¢ KoJebanmusa U BoHbL. CBOOO/HbBIE SJIEKTPOMArHHTHEIE KONIeOanus.
Konebarensupii KOHTYp. DIEKTPOMAIHHTHOE IMOJE. DNEKTPOMArHATHBIE BOIHBL CKOpPOCTh
3NEKTPOMArHWTHBIX BOJTH.

Crerorbie BOJHBI. Pazsutne I'Ipe,ZICTaBJICHHF[ O IpUpOJIe CBETa. 3aKoHEBI OTpamxcHHs H
MpPEeJIOMIIEHUS CBETA.

JInnzelr. Qopmyna TOHKOH JTMH3LL
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DJIeMenTHI KBAHTOBOH duzukn
Ksanrossie ceoiicTsa ceera, Kanropas runoresa ITnanka. @otosnexrpuyeckuii sddexr.
Duszuka aroma. Moziean crpoerus aroma. Oneir Pezepdopia.
DH3MKA ATOMHOIO HAPA M 3JTeMEHTAPHLIX yacTHL. COCTaB W CTPOCHUE ATOMHOTO SIIpA.
PajnoakTuBHOCTE. PajiMoakTHBHBIE U3TYyUCHHS H HX BO3JEHCTBHE HA JKMBBIC OPraHU3MBI.

Beenenmas ¥ ee DBOIOIHH

Crpoenne u pazeurne Beenennoii. Mojiens pacummpsionieiics Beenennoit.
Hponcxoxpenne Conmeunoii cucremsl. CoppeMennas pu3ndeckas KapTuHa MUPA.
Paszgea 3. Ocuorsr XUMMWH
OBLIAA Y1 HEOPTAHUYECKAS XUMMUAS
OcHoBHbIC NOHATHS H 3AKOHLI XHEMHH
Ilpeamer xumum. Bemectso. Atom. Morekyna. Xumuadeckuil snemedt u (QOpPMBI €ro
cymecrsosanus. [TpocTeie 1 cnoxkHbIE BelecTRA.

Ilepmonnyeckuii 3axon u [leprognueckan cucremaxumuaeckux drementor J. M. Menneneesa

Orxpoitue lepuomuueckoro 3akona. [leprojieckas cuctemMa XumMuueckux anementos [, U.
Menzneneera. 3nauenue [lepuommyeckoro sakona u IlepromMYecKOl CHCTEMBI XMMHUYECKHX
anementoB JI. V. Menjieneesa jutst pasBUTHS HayKH H HOHHMAHHS XAMMYECKON KapTHHBI MUpA.

CrpoeHune Bemecrsa

KoganenTHas cBsI3b: HenojspHas u mosspHas. Monnas ceszs. KaTHoHBI W aHWOHBL
Meramnmueckas ¢esizb. Bogopoanas ceasb.

Boaa. Pacreopni

Boxa B npupose, ObITy, TeXHHKE ¥ HA Npou3Bo/cTBE. OU3IHUYECKHE W XMMHYECKHE CBOWCTBA
BO/(b1. OnpecHeHne BOJBL. ArperaTHbIC COCTOSIHUS BOJLI ¥ €€ IEPEXO/ibl W3 OJHOTO arperarHoro
COCTOSIHHMS B JIpyTOE.

XuMHYEeCKHE PeaKIHM.
[lonsitue o xummyeckoidt peakmwm. Tuirbl xumudeckux peakimi. CKOpOCTh DEaKLMH M
GaKTOPbI, OT KOTOPBIX OHA 3aBHCHT.

Heopraﬂﬂqeclme COCTHHCHUSN

Knaccndpukanus meopranmveckux coeuHennii u ux cpoiicrBa. OxcubL,
KHCIIOTEL,OCHOBaHHWS, COJIH.
llomsitme o rmpposmmze coxeil. Cpena BOJHBIX pacTBOPOB  Ccojieil:  Kucnad,

HelTpasbHas, menoyHas. Bogopoanslit noxasaress pH pacreopa.
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Metamnabl. O6mue GuanyecKue 1 XMMHYECKHE CBOMCTRBA METAILIOR.
Hemeramnpl, O0mas XapakTepuCTHKa TIABHBIX [OATPYIN HEMETAUIOB Ha IIPHUMEpE
rajoreHoB. BaxneHimme COC/IMHEHHMS METAUIOB ¥ HEMETAIOB B NPUPOAE H

XO3AHCTRECHHOMACSTEIEHOCTH YEJIOBEKA.

OPTAHUYECKAS XUMMUSI
Opranungeckne coeguuenus

OcnoBubie MO/10XKEHHS TEOPHH CTPOCHHSI OPraHHYeCKHX COeMMHEeHMM.
Muoroobpasue opranyueckux coequHeHui. [lonsTre H30MEpHH.
¥Yraesogopoast. Ilpeensubie M HENPEIENLHLIC YIIIEBOOPOABL. Peakiius momumMepusainmy.
[IpupojiHble HMCTOYHMKE YTIEBOJOPOJOB. YTJIEBOAOPOABI KAk OCHOBA MEXIYHAPOHOIO
COTPY/AHWYECTBA U BaYKHEHIIMK ucTOUHMK GopMmHupoBanus OiomkeTa PO.
Kuciiopoacoaepikamue oprammveckne Bemecrna. [Ipecrapureny KUCIOpoICOACpKALIUX
OPraHuYeCKHX COCAUHEHHN: METHIIOBLIA U STHIIOBBIA CIMPTHI, INTANEPHH, YKCYCHAS KMCIOTA.
AKupe! kax cinoxHbe 3pUpHL
YTIeBoibl: IIoK03a, Kpaxmai, [eIio03a.
A30TCOoepKAINME OPTaHUYIecKae COeHHEHHSl. AMIHBI, aMUHOKHCIIOTH, Genku. CrpoeHue
¥ Ouosnornyeckas QyHKIus 6eIKoB.

Xumust v 21cusis

XuMus M OpPraHM3M dYeJioBexa. XHUMWYECKHE 3/EMEHTHI B OpraHu3Me YeJIOBEKa.
Opranuveckue ¥ HeopraHuyeckue BeniecTsa. OCHOBHBIC JKUZHEHHO HEOOXOIMMbIE COEIMHEHHUA:
O€JIKH, YTTIEBOMABI, KHPBI, BUTAMMHBL YTIIEBOJb! — TIVIABHBIN HCTOUHHK DHEPTHAM OPraHM3Ma.
Ponb %HUpPOB B Opranu3Me. XOMCCTEPHH U €0 POJIb B 3/I0POBLE YETOBEKA.

MunepanbHbple BeIECTBA B MPOAYKTAX NHTaHus, numessie jobasku. COaraHCcHpoBannoe
MTUTaHUE.

Xumua B OwniTy. Bona. Kavectso Bozast. Morompe w wucersime cpenctsa. [lpasunia
Oe3omacHoi paboThl CO cpecTBaMK OBITOBON XHMUH.

Porms x¥MHYECKHX DEMEHTOB B SKM3HHM pacTeHUWH. Yuobpenws. XuMHUYECKHE CpejCTBa

3aMTUTLl PACTEHHH.
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Pasnen 2. Ocnonst BHOJIOTUN

buonorus — COBOKYIMHOCTL HAYK O KHBOH nmpupoie. MGTO,HLIHEIY'-IHOFD NO3HAHUSA B OHOJIOTHH

AKusast npupojia Kak 00BEKT u3yueHus GHOIOTHH. METOIBI HCCIEIOBAHNS KUBOMH IIPUPOILI B
Ouonornu. Onpenenenre >KM3HH (C NMPUBICUCHHEM MATCPHANA M3 DPA3/IeioB QU3HKH W XUMUK).
Y POBHU OpraHu3aIiy JKU3HH.

Knerka

Vicropust wusydenus wietku. OCHOBHBIC TONOXKEHMS KIETOYHOM Teopmu. Knerxka —
CTPYKTYPHO-QYHKIMOHATBHAS (JIeMEHTAPHASN) €IUHUIA KH3HH,

Crpoenue knetku. IIpokaproTel ¥ 9yKaprOThl — HU3MIKE ¥ BLICIIME KIETOUHBIE OPraHH3MBL.
OcHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIETKH 3ykapuor. Kierounoe snapo. @yskiuus sapa:
XpaHCHWEe, BOCTIPOU3BECHHE W IIEpe/laua HACIE[CTBEHHONH HH(OPMALIY, PETYIISIHsI XUMHUECKON
AKTHBHOCTH KIIETKH. CTPYKTYpa ¥ PyHKIMH XPOMOCOM. AYTOCOMBIN HONOBLIE XPOMOCOMBI.

buonornueckoe 3HaYCHUEC XUMHYECKMX SIIEMEHTOB. HeopraHuueckue BelECTBA B COCTABE
KJIeTKY. POJIb BOJIBI KaK PACTBOPHUTENS ¥ OCHOBHOIO KOMIIOHEHTA BHYTPCHHEH CPE/IbI OPraHU3MOB.
Yroesomsl u jmmuasl B kaerke. Crpykrypa w Guonorudeckue dyuxiym 6enkos. Crpoenue
HYKJNCOTHIOB ¥ CTpyKrypa nonunykineotuansix neneit JJHK w PHK, AT®. Bupycor wu
bakrepuodaru. HekneTouHoe CTPOCHME, MKH3HCHHBIA UK W €ro 3aBUCHMOCTL OT KICTOYHBIX
dopm xuzHK. Bupycsl — Bo30Oypuren nHGEKIUOHALX 3a60ICBaHMIT; OHATHE 00 OHKOBUpYCAX.
Bupyc ummynonedunura yenosexa (BUY). lpodunaxtuka BUU-undexnun.

Opranusm

Opranusm — enuHoe nenoe. MuorooGpasue oprauksmos. QOOMeH BEHICCTBOM U JHEPrHeH ¢

OKPYIKAIOIICH CPEIoN Kak HeOOXO0IMMOE YCIIOBHECYIICCTBOBAH NS JKHBBIX CUCTEM.

CrocobHOCTE K CaMOBOCIPOU3BEJCHHIO — OJHA W3 OCHOBHLIX OCOGEHHOCTEH IKHBBIX
Oprasu3moB. J/lefeHue KIeTKH — OCHOBA POCTA, PA3BHTHS W PA3MHOMKEHHS OpraHu3MoB. becronoe
pasmuokenme. llomosod npomecc w  nonoroe  pasmuoxenwe. ONIONOTBOpEHME, €ro
BHONOrMYecKoe 3HAUCHHE.

[lonsitue 06 wnauBmjayansHoM (OHTOTreHE3), OSMOpWOHANLHOM (3MOpHOreHes) u moct-
SMOPHOHAILHOM Pa3BUTHH. MHAMBHIYaIbHOE PA3BUTHE YEIOBEKA H EI'0 BO3MOKHBIE HAPYIIICHHS.

OO6uwe npencrapnenys 0 HACIECTBEHHOCTH M U3MCHYMBOCTH. ['eHeTHYECKAS TEPMUHONOTHS U
CHMBOJIMKA. 3aKOHOMEPHOCTH HaclejoRanus. Hacienosanuce npusnakos y yenoBeka. 11010Bbie
XPOMOCOMBI. I—Iacne,uc'naem-nﬂe 60.]]@31'11”[ HUCNIOBCKA, UX TPHUYHHBI Hﬂp()(’pl‘l‘.l'[aKTHK&. COBpGMGHHBI@
NPE/CTABICHHS O TEHE W M'CHOME.

leneTnueckue 3aKOHOMEPHOCTH M3MCHYHMBOCTH. Knaccmimxaunﬂ (bOpM HU3MCHYHMBOCTH.
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BiusiHue MyTareHoB Ha OpraHH3M YellOBeKa.

Ilpeamer, 3amaun ¥ MeTO/bl CENEKNMU. | €HETHYECKHUE 3aKOHOMEPHOCTH CENEKIMH. YuCHHE
HW. Baswiosa o0 uentpax MHOrooOpasust M IPOHCXONIEHHMA KYJILTYPHBIX PACTEHHH.
brorexnonorus, ee JOCTHIKEHUS, IEPCIICKTHREI PA3BUTHS.

Bun

DBOJIONKOHHAS TEOPHS U €¢ Polk B (OPMHPOBAHHH COBPEMEHHON €CTECTBEHHO- HAYYHOMH
KapTuHbl Mupa. Buj, ero xputepuu. llonynsnns Kak CTPYKTypHas €QMHHMIA BHIAA Y DBOJIOLHH.
Cunrernueckas Teopust ssomoryn (CT2). JIsmkyiue Crbl 9BOMONHH B cooTBeTcTBUH ¢ CTD.

Pezynbrarel spomomyun. Coxpanenue MHOroo0Opasus BHIOB Kak OCHOBA YCTOHYHBOIO
passuThs Ouochepsr. lIpuumuel BHIMMpaHWS BHIAOB. Buonormuyeckuit mnporpecc u
OHOJIOrMYECKHI perpecc.

I'unoTessl NPOMCXOM/ICHNS XKU3HH. Y CIOKHEHUE XUBLIX OPraHM3MOB Ha 3eMJIE B MpOLEcce
HBONTIOIMK. AHTPONOreHe3 W ero 3aKkoHoMepHocTH. [lokazarenncrea pojcTBa 4YenoBeka ¢
MJICKOMHUTAIOUMMH  JKHBOTHBIMH.  DKOJIOrMueckue (aKTopbl aHTPOIOIEHE3a: YCIOKHCHHE
HONYJIAUHOHHOW CTPYKTYPBI BH/A, W3rOTOBIEHHE OPYIMH TpyJa, LIEpexo)l OT PACTHTENBHOIO K
CMEIIaHHOMY THITYy IIMTaHHs, HCHOMb30BaHKue OrHs. [TosBieHre MBICTUTENLHON HEITEIbHOCTH H
YICHOpa3AebHON peun. [IporcxoxmeHe YeIoBeUECKUX pac.

JFKOCHCTEMBI

Ilpenmer u 3amaum oKonoruu: ydeHue 00 IKONOrHUECKUX (GakTopax, Y4eHHEe O COODIECTBAX
OpraHM3MoOB, ydenue o Ouocdepe.

Dxonorudeckne (Haxropbl, 0COOEHHOCTH WX BO3ICHCTBUs. DKONOTHYECKas XapaKTEepHCTHKA
Buaa. [lonarue 00 skonornueckux cucremax. Llenn nuranns,tpopuyeckne yposnu. Bruoreonenos
KaK SKOCHUCTEMA.

buocdepa — rnobansras skocucrema. Yuenue B. V. Bepuajckoro o 6uochepe. Posb KuBBIX
opranusmMos B Ouocdepe. buomacca. buonmormuecknii KpyroBopor (Ha IpuMepe KPyrosopoTa
yriiepoja). OCHOBHLIE HAIpaBlICHHUs BO3JESHCTBMs uenoBeka Ha Ouocdepy. Tpamcdopmanus

€CTECTBEHHBIX 2KOoJIorHyeckux cucreMm. OcobennocTi arpO3KOCHUCTEM.
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Beenenmne.

Pazpen 4. OCHOBBI 3KOJIOT'MHA
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OObeKkT H3ydeHHs DKONOTMM — B3aHMMOJICHCTBAE SKMBBIX cHCTeM. VcTopus pazBuTs
IKOJOTHH. MeTOAbL, HCIONb3YEMbIE B DKOJOIMYECKMX HCCHCHOBAHMSX. POJNbL JKOIOIUMM B
(bopMHpOBaHHH COBPEMEHHOW KAPTHHBI MUPA M B IPAKTHYECKO /ICATCILHOCTH JIIOMIEH.
3HaYeHHE DKOJOTMHM B OCBOSHHH TPOMECCHH ¥ CreuManbHOCTel cpeHero mpohecCHOHATBHOTO
obpazoranus.

IKOMOTHS KAK HAYIHAA NHACIHILIHHA,

O6mast sxoaorus. Cpesia oburanus u haxropst cpejip. OGIIHE 3aKOHOMEPHOCTH/ICHCTBHAS
axropos cpennt Ha opranusm. [Tomyssms. Dxocucrema. Buochepa.

Comnanbnasn sxonorns. [peamer uzyuenns connansHoit sxonoruy. Cpesia, OKpyXKaromas
4eTI0BEKa, ee cruenuduxa u cocrosHue. [lonsTie «3arpsa3HeHne cpemsy.

Ipukaannas 3K0a0rus. DKONOrUHECK e IIPOOIEMBL: PErHOHalbHbIE 1 rmobansusre. [Tpu-
YW HBI BOZHUKHOBEHHUS IMOOANBHBIX KOTOTHIECKUX NPOOIIeM.

HemoHcTpanum.

Oxonorayeckne GakTopsr U UX BIMSHUE HA OPTAHM3MBL

MeKBYIOBbIE OTHOITEHHS: KOHKYPEHIIUS, CAMOMO3, XUIHHYECTRO, APasHTH3M.

Cpena o0MTaHHSA YEI0BEKA B IKOJIOTHYECKAsn §e300aCHOCTb.

Cpena oburanus semoBexa. OKpyKalonas 4eI0BeKa CPejia i ee KOMIOHEHTEL.
Ecrecrsennas n nckyccTaennas cpejibl oburanus yenonexa. Couansuas cpena.

lopoxcxas  cpepa. [opoackas xeaprupa 1 TpeGOBaHMS K €€ SKOJOIHYECKOM
6esonackocty. lym u Bubparus B rOpoACKUX YCNOBHAX. Brnsmnue myma u BHGpaIMn HA3IOPOBLE

ropoICKoOro 4ejioBpcka.

OKOIIOTHYECKHE BONPOCKT CTPOHMTENBCTBA B TOPOJE. DKONOTHHECKHME TPeOOBaHHs K
Opranusalyy CTPOUTENLCTBA B TOpojie. Marepuabl, HCHONB3YEMBIE B CTPOHTEILCTBE JKHUIIBIX
JIOMOB ¥ HEXHIIBIX MOMEICHUuA. VX sKojorndeckas OesonacHocts. KOHTpONL 3a KavecTBOM
CTPOHTENLCTRA.

Cenbexan cpepa. OcoGeHHOCTH Cpejbl OOWTaHMSA YENOBEKA B YCHOBHSIX CCJILCKOH
MECTHOCTH. CellbeKoe XO3SHCTBO M ero IKONOIHYECKHE IPODIEMBL.

JemoHcTpanusa.

Cxema arposkocucTremsl.

Konnenuus ycroiivugoro pazsurusi.

BoznukHoBenue KONNENNHH YCTORYHBOTO pasBuTHA. [100@ibHble IKOIOSUYECKUE
npobnemor u cnocobvl ux peutenus. BO3HUKHOBEHHE SKONOTHYECKIX IOHATHH YCTOWYMBOCTEY U
«YCTOHYMBOE pa3BUTHEY.

«YeroiunBocTb 1 passuTHE». COCOOB! PELICHHUs IKONOTHYECKUX TPOGIeM B

pamKax
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KOHLIETIIMU  «Y CTOHYMBOCTL M Pa3BUTHC. IKOJIOTHYECKHH CIICA W HMHJIEKC YeJIOBCYCCKOTo

pa3BUTHS.
Jdemoncrpanmm.
Vcnonb3oBanue pecypcoB H pa3sBHTHE 4YEIOBEUYECKOTO TIOTEHIMaia. MHAEKC «KHBON
ILUTAHETEIY.
OKOJIOTHYECKHH ClIeI.
I. Oxpana npupoaslL

Iipupojooxpannas gearenbHocTs. Hemopus oxpaisi npupodst ¢ Poccuu. THIBI Opranu-
3aUMH, CIOCOOCTBYIONMX OXpaHe npupojs. Ocobo oxpaHseMble MPUPOHBIE TEPPUTOPUH ¥ HX
3aKOHOJIATENBHBIA CTATYC. DKOJIOIHYECKHE KPU3HCH] 1 SKOJIOTHYECKUE CUTYALMH, DKOIOTHYECKNE
npobnems! Poccun.

IIpupoanbie pecypesl uw  HMX oxpana. [lpupoaHo-TeppUTOPHATLHBIE  ACTIEKTHI
BKOJIOTHYECKUX 1podnem. [Ipupoansie pecypesl 1 crocober ux oxpaibl. OXpaHa JECHBIX PECYPCOB
B Poccun. Bo3sMOXHOCTH ynpaBieHHs JKONOIMYECKHMM CHCTEMaM¥ (Ha TPUMEPE JIECHBIX
OMOreOLEHO30B K BOJIHLIX OHOLIEHO30B).

Jemonrcrpanumn.

Spycnocts pacturensHOro coodmecrea. [ lnmmesrsie neny u cety B GHoLEHO3E.

KpyroBopor BemiecTe M IpeBpareHue 3HEprHH B dKocucreme. Ocobo oxpaHsembie

NPHUPOJIHLIE TeppUTOpHE Poccuu.

IpuMepHbIe TEMbI JOKIAIOB.

1)Bo3o0HoBnsIeMBIE ¥ HEBO30OHOBIISIEMBIC PECYPCHI:  CIOCOOBI  PEUIEHHS  ITPOOIIEMBI
MCYEPIAEMOCTH.
3) MicTopus n pa3BUTHE KOHUEIIUN YCTOWIUBOTO PA3BUTHS.

4) Oxpyxarowias cpejia ¥ €¢ KOMIIOHCHTBI: Pa3iiyHbIe B3Il Ha OJHY pobiemy.

5) OCHOBHBIE DKOJIOTHYECKHE MPHOPHUTETHI COBPEMEHHOTO MHPA.

6) Ocobo nebaronpusTHbie B JKOJIOUHHECKOM OTHOIICHWM Tepputopud Poccuu:
BO3MOXKHBIE cOco0bI pernieHus mpobiem.

7) Ocob0o oxpaHseMBbIe IPUPOAHBIC TEPPUTOPUM U UX 3HAUCHUE B OXPAHE IIPHPOIBL.

8) INonmynsauusa KaxK 3KONOTHYCCKAS CAMHHUIA.

9) IlpryKHBl BOSHMKHOBEHHUS DKOJIOTHYECKHUX NPOOIEM B ropojie.

10) ITpo6niemb! BOAHBIX pecypcoR | cocoObI UX peliienns B Poccun.

11) 1IpobGuiembl HOYBEHHON HpO3HH U crlocoObl ee pelnenus B8 Poccuu.

12) [TpobneMbl yCTOHYHBOCTH JIECHBIX YKOcHCTeM B Poccun.
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13) Cucrema KOHTpOJIS 32 DKOJIOTHHecKo# OezonacHocThio B Poccuw,

14) Coppemennbie TpeOGOBaHHS K HKOJOIHYECKOH Oe30MaCHOCTH MPOIYKTOBITATAHNS.
15) Crpyxrypa 3K0J0rM9eCcKOH CHCTEMBIL.

16) Trepibie OBITOBBIE OTXO/IBI ¥ CIIOCOOBI PEIICHAS MPOOIEMbI MX YTHITA3AIHH.

17) DHepreTuyeckue pecypesl i MpobdieMa HX HCUepHaeMOCTH.

el
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7. MATEPHAJIBHO-TEXHUYECKOE U YYEBHO-METOANYECKOE OBECNIEYEHUE

7.1. TpeGopanus K MAHUMAILHOMY MATEPHAILHO-TEXHUYECKOMY H YueGHo- METOIHYECKOMY
ofecIe eHnIo yCIOBHIl PEAH3ANMHA NPOTPAMMBI M CIMILIHHEI [PES/IIOAraeT HaTHIe yueOHbIX
KabWHETOB 10 (M3MKE, XHMHH, OWOJIOTMH, B KOTOPHIX HMEETCS BO3MOKHOCTL OOECHEUHTD
cBOOOIHBIA focTyn B MHTepHET BO BpeMst yueOHOr03aHsTHS ¥ B TIEPHO/| BHEYUEOHOH JesTe/IbHOCTH
o0yuaromuxcs.

B cocras kabuneToB 1no (Qu3mke, XMUMuUH, GHONOIMH BXOAAT NAaGOPATOPHH C nabopaHTCKOH
KOMHATOM.

ITomeinenus kabUHETOB (M3WKH, XMMHH M OWOJIOTHYM JOJOKHBI YIOBIETBOPATL TpeOoBaHUAM
CaHnTapHO-DIUIEMHOIOTHYECKUX TIpaBiil M HopmaTheo (CanlluH 2.42 Ne 178-02) u OwiTh
OCHAIICHLI THIOBBLIM 000pY/I0BAHKEM, YKa3aHHLIM B HACTOSMIMX TPeGOBAHMSIX, B TOM YMCIE
CrenMani3upoBaHHol yuednoii mebensio 1 cpeacTBaMu 06yYCHHUS, A0CTATOYHBIMH IS BBITOIHEHMS
TpeOOBaHNH K YPOBHIO OJICOTOBKA 00YYaIOmuXcs.

B rabunerax mmeercs MmysibTMMEmMitHOE 0GOpYNOBAHHE, HOCPEICTBOM KOTOPOTO YYACTHHKH
00pa3oBaTeNbHOrO Npolecca MOIYT IPOCMATPHBATE BH3YAIbHYIO HHQOpPManuIo 10  (hH3HKE,
CO3JIABATD IIPE3EHTAIMH, BU/ICOMATEPHAIILI | T.11.

B coctaB y4eOHO-METOIMYECKOTO M MATEPHAILHO-TEXHHYECKOTO OOCCIEUEH sl TTPOrpaMMbl
y4eOHOH AMCHUMITTHHBI « ECTECTBO3HAHME» BXOJIAT:

* MHOTOQYHKIIHOHAIBHBIA KOMIUIEKC ITPEMNo/IaBaTe)Is;

® HArJISUHBIC TI0CO0MS (KOMIUIEKTR! yueOHBIX TabIIMIl, IUIAKATOB, NOPTPETH BLIIAIOUIHXCS YUYCHBIX B
001aCTH ECTECTBOZHAHMS | T.11.);

* MH(OPMAIHOHHO-KOMMYHHKAIIHOHHEIE CPE/ICTRA,

* HKPAHHO-3BYKOBBIE II0COOHSI;

* KOMIUIEKT 2EKTPOCHA0KEeHHS KaOUHETOR;

° TEXHUYECKHE CPE/ICTRBA O0YICHUS;

* IEMOHCTpANHOHHOE 000pyIoBaHue (00IEro Ha3HAYESHUS H TeMaTHYCCKUE HaboPhI);

* 1adoparopHoe obopy/osanue (0OIIEro HA3HAYEHWS W TEMATHUYECKHE HaGOPHI, B TOM HUCIE s
IIOCTAHOBKH JICMOHCTPAHOHHOI'O W YYEHUYECKOT0 OKCIIEPUMEHTA, PEAKTHREI);

® CTATHYECKHE, [IMHAMHYECKHE, AEMOHCTPAUMOHHLIC ¥ PAa3IaTOYHBIC MOJCIH, BKIIOYas HATYpAITLHbIC
00BEKTEI;

* BCIIOMOTaTebHOe 000pyI0BaHNE;

° KOMILICKT TCXHWYECKOH JOKYMEHTALMM, B TOM YWCIE I1aclopra Ha CpeJcTRa 00ydeHws,

HHCTPYKOHHA IT0 UX HCITONb30BAHUIO U TEXHUKE 6@301‘[301—100’[‘1’1;
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* OubaMoTeunbIH GoHI.

B Oubnuoreunsit domun Bxomsr yueOHHMKH, yueOHO-MeTOnMueckWe Kommiekthl (YMK),
obecrieynBarolMe OCBOEHME Y4eOHOM JHCHHIUTMHBL «ECTEeCTBO3HAHUEY, PEKOMEHIOBAHHEIES WITH
JIOTYIIIEHHBIE Ji6)5: HCTIOJNIB30BaHUA B MPOGECCHOHAIBHBIX 00pazoBaTeNbHbIX
oprauuzalusx, peanmu3yomux  00pa3’oBaTENBHYI0 NPOrpaMMy  CpPEIHETO
obweroobpazosanus B npenenax ocsoerns OITOIT CIIO na 6aze 0cHOBHOrO 06IIEr0 06PA30BAHMS.
bubnuoreunstit  doux COJICPIKUT (pu3uvecKkde  DHUMKIONENWH, AT/IACkl, CIIOBAPH,
CHPaBOYHMKA 1O (HINKE, XUMHM, OHONOrMM, HAYYHYIO W HAYIHO-IIONYIAPHYIO IHTEPATYPy
CCTECTBEHHO-HAYYHOIO cojiepkanus. B mponecce ocBoenus nporpammsl y4eOHOH AMCIMILIHHEL
CTY/ACHTBI JIOJDKHBl HMCTbh BO3MOXHOCTL JIOCTYNA K JJIEKTPOHHBIM y4eOHBLIM Marepuaiam 110
CCTECTBO3ZHAHMIO, BKIIOYAs QU3HKY, XMMHIO, OHOOTHIO, UMEIOIINUMCS B CBODOIHOM TOCTYIIE B CETH

Mureprer (31eKTPOHHBIM KHHIaMm, IPAKTHKYMaM, Tectam, Matepranam EI'D u ap.).

T2UHPOPMAILIMOHHOE OBECNEYEHUE OBYUYEHUSI

OCHOBHBIE UCTOUHHKH:

Turos C. A. Ecrectnosnanue. 10 wrace: yueGuux / C. A. Turos. — Mocksa: Jlpoda, 2017.- 348 ¢. —
50 aka.

Turos C. A. EctecrBosnanne. 11 xiace: yuebuuk / C. A. Turos. — Mocksa: [Ipoda, 2018.-416 c. —
50 K3,

Caenwxo O.E. Ecrectrosnanue: yyebuoe rocobue/O. E. Caenxko, T. I1. Tpymuna, O. B. JloreuneHko.
— Mocxsa: KnoPyc, 2018. — 214 ¢. — Pexum mgocrymna: https://www.book.ru. lns CITO

Tpymana T. II. EcrecrBosnanue : yuebnoe mnocobue / T.JI Tpymmnma, O.E. Caeuxo, O.B.
Apytionsin. — Mocksa: KnoPyc, 2017. — Pexum nocryna: https://www.book.ru. JIns CITO
Mupxun B.M. Oxonorus. 10 — 11xnaccsr: Ga3osbii yposens: yuebnuk / B. M. Mupkun, JI. T
Haymosa. — Mocksa: Benrana — I'pad, 2018.- 400 ¢. — 50 7k3.

lanbnepan M. B. O6mias sxonorus: Yu. / lansnepus M. B. - Mocksa: ®opym, HALL UHOPA-M,
2018. - 336 c. - Pexum pocryna: http://znanium.com/catalog.php. lina CI1O

WnarepHer pecypebi:

1. www.agp.edu.ru (BapuaHThl HHIMBH/IYAIBHLIX JIOMAMHHX 33/IaHWA ) KPATKHH KOHCIEKT IS

BBITTOJIHEH S 3a/laHuii, clipaBoyHbie Marepuansl)2. www.nre.edu.ru—yyebroe nocobue

3. www.grandars.russhkola/estestvoznanie/osnovnye-OcroBubie IPUHIUIE

COBPEMCHHOTI'OCCTECTBO3HAHHNS

4. www kirensky.ruystud/natural/natural 1 .pdf-nayxaecospemennommupe
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5.www.rudocs.exdat.com

6.www. class-fizika. nard. ru («Knaccluas nocka mwist mobosuaressusixy). 7.www. physiks. nad/ ru

(«Du3uKa B aHUMAIHSIX »).
8. www. interneturok. ru («Bueoypok# 1o mpejMeram mKOILHON TPOrpaMMbIy).

9. Www. chemistry-chemists. com/ index. html (snexrponnbii sxypuan «XuMukd

xumush). 10.www. hemi. wallst. ru («Xumns. OGpazopaTebHBIH caiiT Ul MKOILHUKOBY).

11.www. alhimikov. net (OOpazoBarenbHbiid calT ays IIKOJILHUKOB). 12.www. chem. msu. su

(Onexrponnas 6GHOTHOTEKA 10 XUMUK).
13.www. hvsh. ru (kypran «Xumus B mxone»).14.www. hij. ru (xypran «Xumus u KI3HbY).

15. www. biology. asvu. ru (Bes Guonorms. CoBpemennas OWONOTHS, CTaThi,

HOBOCTH,OHOIHOTEKA).

16. www. window. edu. rw/ window (EauHoe OKHO mocTyma k  06pa3oBaTelbHBIM
pecypcamUuTepuera

no duonoruwm).
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8. XAPAKTEPUCTUKA OCHOBHBLIX BUJOB YUYEBHOM JEATEJNBHOCTH

Kontpons ¥ oOneHKAa pE3yIbTATOB OCBOEHHs Y4eOHON JAMCIMINIHMHBI

OCYIICCTBITACTCS

nperojasareieM B IIPOLECCe MPOBCACHHMS MNPAKTHYSCKHX SaHHTHﬁ, TECTUPOBAHHS, a TakKike

BBLIHTOJIHEHH A 06yqa[oummwcn HHJTMBHIYaTbHBIX 3QJaHui | HpOME)I{)"I‘O‘H-IOﬁ arTecTalueH.

MeTobl KOHTPOIIS HANPABICHb! HA LIPOBEPKY 00YYaiOIIHXCH:

v - BBITOJIHATEL YCJIOBHUS 3JaHusA Ha TBOPYECKOM YPOBHE € IPCACTABIICHHEM COOCTBEHHOM

MO3UIHH;

npeiaraCMbIX 3a/laH Hﬁ;

— JIeJIaTh OCO3HAHHLIH BBIGO]J cnocobor IeHCTRAR U3 panee U3BECTHBIX,

—OCYUIECTBIATE KOPPEKIHIO (chpaﬁﬂerme) CJICTIAaHHBIX OIIMOOK HA HOBOM YPOBHC

v' — paboTarh B rPyIIE | IPEJICTARIATE KAK CBOIO, TAK U O3HIMIO TPYIITBI
Copepxanne XapakTepucTHKA OCHOBHBIX BHIOB JEATCALHOCTA cTyaenTos | KonTpous H
00yucHusn (1a ypoBne y4eOHbIX AelicTBHI) omenKa
pe3yaLTATOR
Brenenue OHU3IUKA
Pazsutie criocoGHOCTEH ACHO W TOYHO M3JAraTh CBOHM MBICIH, .
Bxoanoii
JIOrHYecKy 0DOCHOBBIBATL CBOIO TOYUKY 3PEHUS, BOCIIPHHAMATE
KOHTPOJIb B
1 aHalnu3MpoBaTh MHEHUsS CODCCEIAHWKOB, TPHU3HABAS IIPABO @
opme:

JPYroro 4enoBexa Ha WHoe MHeHwue. llpuBenenue npuMepon
BIIUSIHHS OTKPLITHH B (H3MKe Ha NPOrpecc B TEXHUKE |

TEXHOJOI'WY NPOU3BOJICTBA

Kunemaruka

Mexanura
OzuakomMiienne co cnocobamu ONHCaHus
MCXAHHYECKOT0  JIBHUMKCHHS,  OCHOBHOH  3a1a4eid
MEXaHHKH.
WUzyuenue OCHOBHBIX thusugeckux BEJIHYMH

KHHEMAaTHKH I TICPEMCIICHHS, CKOPOCTH, YCKOPEHHS.

Habmonenne OTHOCUTCITEHOCTH MEXAHHUYIECKOro
aswkeHus.  PopmylipoBanue 3aK0HA CIOIKEHHS
CKOPOCTEH.

Hccnenosanue PaBHOYCKOPEHHOTO NPAMOMHERHOTO

OBWXKCHMS (HA mnpuMepe CBOOOIHOro TajleHus Ten) W

PaBHOMEPHOTO ABMIKEHHS TEIIa 110 OKPYIKHOCTH.

= TCCTUPOBAHUA 110
OCHOBOIOJIAraroLy

MITOHATHAM.

Texymuii
KOHTPOJIb B
dopme:

- YCTHOI'O

- TECTHPOBAHNSA
[OTEMaM;

- naboparopu
bIXpadoT

Py6esxnbiii

KOHTPOJIL B

H
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[lonumanwe  cMbICTa  OCHOBHBIX  (DM3HYECKHX

BEIIMYHH, XapaKTEePHU3YIOIHX PaBHOMEPHOE

JABHIKCHHE TCIA 110 OKPYKHOCTH.

Junamuka

llonvmanue cmbiciia Takux (QU3KMYECKHX MOpenel, Kak

MaTeprabHas TOYKA, HHEPUHAIBHAS CHCTEMAa OTCYETA.
Mamepenne maccn! Tena pasauaHbiMy ciocobamu. Vamepenne
CHJI B3AMMOJICHCTBHSL Tell. Bhruncienne 3Hauenus yCKOpEHHs
TEIl 1O M3BECTHLIM 3HAYCHUAM JICHCTBYIOIMX CHII M MAcC TEl.
YMeHHe pazinyuaTh CHITy TSKECTH W Bec Tena. OObicHeHHe H
MPUBENEHHE IPUMEPOB SIBJICHHUS HEBECOMOCTH.

ITpumenenre OCHOBHBIX MOHSTHH,

dopmyn w®  3akoHOB

JAMHaMUAKHK PEUICHUIO 3a/1a4

3aKoHbBI
COXpaHeHHs

B MCXaHHWKC

O6pscuenne PEaKTUBHOI'O JBHXXEHHS Ha OCHOBE 3aK0HQ

coxpaneHus umiynbca. Ilpumenenue 3akona coxpaneHus
UMIIYNILCA JUIS BLIYHCIICHHS M3MEHEHHWH CKOPOCTEH Tell IpH UX
B3aUMOJICHCTRHSIX
Bomuucnenne paboThl cHl M U3MEHEHHS KHHETHYECKOH
SHEpruuTea.

Brrancnenne noteHuMaibHON S3HEPrUy Tell B I'PaBATALHOHHOM
11oJe.

XapaxTepuCTHKa MPOU3BOAUTEIILHOCTH MAalldd W J(BHraTeseit

CHUCIIONILE30BAHHEM [TOHATHS MOIIHMOCTH

OcHo6bL MONEKYIAPHOT PUIUKY U MEPMOOUHAMUKY

thopme:
TECTOBBIX
KOHTPOJILHBIX pabor
no pasnenam
JIACTIATITAHEL;
TPOMEXKYTOYHBIX

maddepenpporanH

bIX 324ETOB
Hroroswri
KOHTPOJIb B
dopme
nuddepennuposan

HOT'O 3a4eTa.

Ouenka:

- PE3YIbTATHBHOCT
U paboTk!
o0yuaromerocs
IPH  BBITOJHEHUH
3aTaHAN Ha

y4eOHBIX 3aHSTHSX
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MonekynspHas

huznka

DopMyIUpOBaHHE OCHOBHBIX TOJOMKEHUH MOJEKYJIIPHO-
KHHCTHYCCKOH  Teopuy. DBBIMONHEHME — DKCIEPUMEHTOB,
CoyKaigux — 0DOCHOBAaHMEM  MOJIEKYJISIPHO-KMHETHYECKOM
teopuu. Habmonenne OpoyHOBCKOro JIBHYKEHHS W SBJICHUSA
Juddysun.

Onpeznenenne napamMeTpoB BelecTsa B ra3000pazHoM
COCTOAHMM  HAa  OCHOBAHMM  YPABHEHHMS  COCTOSIHUS
HAcallbHOTOTa3a.

lIpencrasienue B BHIC rpadyka H30XOPHOTO, H306apHOro

¥ H30TEPMHYECKOTO IIpoUeccoB. Brrumcnenne cpegHei
KUHCTHYECKOH DHEPriy TEIIIOBOTO JIBUKCHUS MOJIEKYII 10
W3BECTHOM TEMIIepaType BeINecTRA.

I/ISMGPCHHC BJIQXKHOCTH BO3aYyXa

Tepmonunamuka

DKCIIepUMEHTATIBHOE HUCCIEIORAHNE TEIJIOBLIX
CBOMCTBBEINECTRA.

Pacuer konwuecTBa TEIIOTH, HEOOXOIMMOro
JUISIOCYIIECTBIICHUS

npolecca  IpeBpallieHys  BEUIECTBA W3 OJHOTO
arperaTHorocoCTOAHMsA B JIpyroe.

PacyeT u3MeHeHUs] BHyTpeHHEH SHEPruM Tel, paboTsl U
NepeIaHHoOro KOJIM4YecTBa TEIUIOThl HAa OCHOBAHWH
IEPBOr03aKoHa TEPMOJHHAMUKH.

O0bscHeHVe MPHHIMIIOB ACHCTBIS TEILUIOBLIX MAIIHH

Ocnogul 211eKkmpoOUHAMUKY

DeKTpoCTaTHKA

Brranciienne cui B3anMOICHCTBHS TOYCUHBIX SJIEKTPHYECKHX
3apsIOB.

Brrancnenne HalPSKEHHOCTH u noTeHHaNa
SNEKTPHYECKOTO TMONS OJHOIO W HECKOJIBKHX TOYEYHBIX
3apsIoB.

H3amepenne pa3zHOCTH NOTSHIMAIIOB.

[IpuBenenne npuMepoOB NPOBOAHUKOB, AUIIEKTPHKOB
MKOH/IEHCATOPOB.

Habmozenvie sBIeHHS IEKTPOCTATAYECKON HHIYKLMH

W ABJICHMS NOJISPU3AIMA JIMDIICKTPUKE, HAXOAIICTOCs

B DJICKTPHYECKOM II0JI€
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[TocTosiHuBbI TOK

Mzmepenyne MOIIHOCTH I3IIeKTpHuecKoro Toka. M3smepenwne
5/J1Cu BHYTpEHHEr 0 CONPOTHRIICHUS UCTOYHHKA TOKA.
Cbop ¥ wucHbITaAHHE DJNEKTPHYECKMX  [ENEeH
Pa3MYHLIM COEJIMHEHHEM MPOBOAHMKOB, PacyeT MHX

napamMcTpon

MarsuTHoe noJje

Habmoienne felcTBUS MarHUTHOTO I0JS HA MPOBOJHUK C

TOKOM, KaPTHHOK MaravuTHBLIX MOJIEH.

@opMyIMPOBAHKE [TPABHIIA JICBOH PYKH ISl ONPEISIICHMSI
HalnpasIeHus CHIbl AMIIEpa.

Boraucnenwe cun, AefHCTBYIONNX HA IPOBOJHKUK € TOKOM
B MardHuTHOM IION€, OOBSICHEHWE NPWHIMNA JeHCTBUS
3IEKTPOIBUTATES.

IHCCHCJIOB&HHC ABJICHUSA T)JleKTpOMaI"HHTHOﬁ HHIYKIHUA

Konebanus u gosnbl

Mexanudeckue
Koebanusg u

BOJIHBLI

llpuBenenue  npumepoB  KoneOaTenbHBIX  IBHIKCHHI.
Hccnenosanue 3aBHCHMOCTH nepuonaa KOJIcOaHHH
MaTeMaTu4eckoro MasTHUKA OT €ero JIHHBLI, Macchl |
AMITTHTY /(b1 koneOaHnii. Onpenenenue  yckopeHwus
CBOOO/(HOrO NaJGHHsT ¢  IMOMOIILIO  MAaTEeMaTHYeCKOro
MasTHHKA.

Habmonenue konebanuii 3yuaniero tena. [Ipuseienue
3HAYEHUS CKOPOCTH  PAaCHpOCTPAHCHHMS  3BYKAa B
Pa3IMYHBIXCPECIAX.

YMenue 00bICHITE HCIIOIB30BAHUE YARTpasByYKa B MC/IMIHHE

ONEKTPOMArHUTH
bLIE
Kosiebanus u

BOJIHBI

Habmoaenne ocrumiorpaMm rapMOHUYECKHX KOMeOAHMH CHUITHI
TOKa B LIEMH.

OObsicHeHHe  TpeBpallieHWss  JHEPrHH B
HjlealbHOMKOIE0aTeIbHOM KOHTYPE.

Hzyuenue YCTpOHCcTRA " IIpUHIANA JelcTBus
TpaHcopMaTopa. AHATM3 CXEMBI TIEpPE/Iays 3JIEKTPOSHEPIHH
Ha OOJIBINNE PACCTOSHHSL.

[IpuBesienne TPUMEPOR BHJIOB PajOCBSI3H. 3HAKOMCTBO C
YCTPOHCTBAMH, BXOJSUIUMH B CHCTEMY Pa/IHOCESI3H.

Obcyxaenre 0coOEHHOCTEH PACIPOCTPAHEHHUS PATHOBOIH
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CBeTOBEIE BOIHBI

IIpuMeHenre Ha  NpakTHKE  3aKOHOB OTPAKEHUS W
Npe/IOMJICHUs CBETA IIpW peleHuyn 3amad. Habmonenue

ABJIEHUS THQPAKLIMH ¥ IUCHIEPCHY CBETA.

Onemenmer K6aHmMoBOH usuKy

Kganronsie Habmonenne doroanexrpuyeckoro spdexra. Pacuer
CBOMCTBRA MaKCUMaIbHOH KMHETHYECKON SHEPruM BIICKTPOHOB
cBera npu

dorosddexre
®uzuka aroma DQopmyupoBaHre ITOCTYJIATOB bopa.

Habmopenne muHEHYaToro ¥ HENPEPLIBHOIO
CIIEKTPOB.

Pacyer 4acTOTBI U JUTMHBI BOJHBLI MCITYCKAEMOI'O CBETA
IpY  OEpexXoJic aromMa M3 OJHOTO  CTALHOHAPHOTO
COCTOSIHMSI B APYTOE.

O06bacHeHre NpUHIMNA JEHCTEHS Jlazepa

Duzrka aToMHOTO

sapa U

DJIEMEHTaPHBIX

Habmonenne tpexoB  ansda-yactvin B Kamepe
Bunncona. Perucrparust  siepHBIX  M3NyHeHW# ¢

nomoueio cueTyrkal erepa.

JaCTHL Pacuer sHepruu cBA3M aTOMHBIX siIED.

llonvmanne ILEHHOCTH HAYYHOI'O [O3HAHHS MHpa He

BOOOINE JUIsi 4YENIOBEYECTBA B UENOM, a IS KaKJ0ro

o0yuaromerocs IMYHO, IEHHOCTH

OBJIZJICHHS METOJAOM HAy4YHOI'O IO3HAHMWA UIS JOCTHIKEHMS

ycnexa B moboM BHIE IPaKTUIECKOR JEITeIbHOCTH

XHMUs Bxoanoii

Beenenne PackpeiTme BKNTaza XHMHYECKOW KapTHHB MHpa B KOHTPOJIL B

C/IMHYIOECTECTBEHHO-HAYYHYIO KAPTHHY MHpA. dbopme:

XapakTepuCcTHKa XHMUM KaK [POM3BOJUTE/ILHOM

cHUNLIOOIEeCTRA

- TCCTHUPOBAHUs N0
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Baxueimue
XUMUYECKHE

NOHATHS

Ymenne JAaTh OIIPEACICHUC W OICPHPOBATDH CIIEAYIOINHMHA

XKHMWYCCKUMHA  TIOHSTUSMH: «BEINECTBOY, «XUMHUSCKU
DIIEMEHTY, €ATOM», «MOJIEKYJIay, «OTHOCHTEILHLIE ATOMHAS
M MOICKYJIspHas  Macchly,

CHOHY, «AJUIOTPOIIASY,

CH30TOILI»,
«XHMHKYECKad CBA3bY, «INIEKTPOOTPUIIATEIIEHOCTEY,

«BJICHTHOCTBY,  «CTCHEHb  OKHUCICHUSY,  «MOJbY,
«MOJISIpHAsT Macca», «MOJSPHBIE 00BEM ra3000pazHbIX
BCIIECTR Y,

«BEIIECTBA MOJIEKYJIIPHOTO H HEMOJNEKYISIPHOTO CTPOSHUSI,
«PacTBOPLIY, «ITEKTPONUT K HEDNIEKTPOIIUTY,
«INEKTPONATHYECKAS

JHCCOnHaL\ay, COKHCIIHTEb H

BOCCTAHOBHTEIILY, {OKHCIIEHHE 4 BOCCTaHOBJIEHHEY,

«CKOPOCTh  XUMHYCCKOH peaKuuu», «XHMHYECKOE
PaBHOBECHEY,
«YTTIEpOIHBIA CKeneTs,

«QyHKIHOHATLHAS TPYIITIAY, «A3OMEPHSI»

OcHoBHBIE
3aKOHBI

XHUMHH

(DOPMYHHPOBE{HHC 3aKOHOB COXpaHCHHSI MAcChl BEIIECTR

U MOCTOSHCTBA  COCTABA  BEILNECTRB. Y CTAHOBICHHUE
IPHYUHHO- CIEJICTREHHONH CBA3ZM MEXAY COIEpPIKaHHEM
ITHX 3aKOHOB U

HaMCcaHHeM XMMUYECKUX GOpMYJI U ypaBHEHU .

Packpeitne huzmdeckoro cMbIcTia CHMBOJIMKH

[epwoanueckoit  Tabnuis XUMHYECKHX SJIEMEHTOR
J.W.Menpieneepa (HOMEPOB 3J1eMeHTa,IEPAO/A, TPYNNELI) 1
YCTAHOBJICHHE NPHYMHHO- CJIGACTBEHHOW CBI3M MEX/Y
CTPOCHHMEM aTOMa H 3aKOHOMEPHOCTIMH U3MEHEHUs CBOHCTB
DIEMCHTOB W O0pa3sOBaHHBIX MMM BEUIECTB B IICPUOJAX H
rpyrmmax.

XapakTepuCTUKa SJIEMEHTOB MANLIX NEPHOJIOB IO HX
MONOKEHHIO B

Iepuonueckoit CHCTEME

H.U.Menjieneesa

OCHOBOITIOIArarIu

MITOHSITHSIM.

Texymuii

KOHTPOJIb B

phopme:

- YCTHOTO

- NPaKTHYECK
uxpabor;

- TECTHPOBAHHS
HOTeMam;

- naboparopH

bIXpabor

PyGesxuniii

KOHTPOJb B

dbopme:

- KOHTPOJILHBIX
pabot o
pasenam
JUICTTHTITHHEL;
IPOMEIKYTOYHBIX
muddepenimposan

HBIX 38a4CTOB

Urorossiii
KOHTPOJb B
dhopme

M depeHIupoBan

HOT'O 3a4eTa.

Onenka:

K
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OcHoBHBIE TEOpHH

XuamMuu

YCTaHOBIICHHE 3aBHCUMOCTH CBOMCTB XMMMUYECKHX BEIIECTB
OT CTPOCHHS aTOMOB O0pasylomMX WX XHUMHYCCKHX
JIIEMEHTOB.

XapaxkTepucTHKa BaXHEHIIMX THUIOBR XMMHYECKUX CBA3EH U
OTHOCHTEJILHOCTH STOM THITOJIOTHH. O0BsicHenne
3aBHCHMOCTH CBOHCTR BEILECTB OT MX COCTABa M CTPOEHHS
KPHCTAUIHYECKUX PELIETOK

DopmynupoBaHue OCHOBHBIX OJTOMKEHUH TEOPUH
BIIEKTPOJIMTHYCCKON JUCCONMAIINN U XaPAKTEPHCTHKA B CBETE
BTOH TEOPHH CBOMCTB OCHOBHBIX KJACCOB HEOPraHMYECKHX
COEJIMHEHWI.

Dopmynuporanue OCHOBHBIX MOJI0KEHUH TEOPHH
XHUMHYCCKOIO CTPOEHHWS OPraHWYecKHWX COCJWHECHHH |
XapakTepUCTHKA B CBETE HTOHW TEOPHHM CBOWCTB BayKHEHIIMX
pe/ICTaBuTENeH OCHOBHBIX KITACCOB OPraHWYCCKUX

COCIMHEHUH

Baxneinme
BElIecTBa

W MaTepHahbl

XapakTepucTHKa CTPOCHHSI ATOMOB M KPHCTA/IOB U Ha TOM
OCHOBE OOMIMX (PU3MUCCKUX H XUMHWYECKUX CBOHCTB
METAJIJIOBH HEMETAILIOB.

XapakTepucTHKa COCTaBA, CTPOCHHUSL, CBONWCTB, TOTy4YeHHMs
HIIPUMEHEHHE BAKHEHIINX HEMETAJLIOB.

XapakTepucTHKa COCTaRa, CTPOCHMA M OOIMX
CBOMCTBE Ba)KHEHIIMX KJACCOB HEOPraHudYecKux
COCJIMHEHUH.

Onucanue cocTasa " CBOMCTB BaKHEHITINX
TIPEJICTABUTEIEH OPraHNYeCKUX COeIMHEHNH: METaHoa U
3TAHOJIA, CNOXKHBIX H)HPOB, KUPOB, KAPOOHOBBIX KHCIOT
(yxcycuo# KUCIIOTEL), MOHOCaXapHI0B(TJIIOKO3bI),

JlMcaxapu/ioB (caxapo3nr),

PE3YNBTATHBHOCTH
paboTn
ofyuarorerocs

OPH  BBIMNOJHEHHH
3aanui Ha

yueOHbIX3aHATHIX
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ONMCaxXapu/loB (Kpaxmana 1 HeJUTioJI035]), AMUHOKHCIIOT,

6GJ'IKOB, ACKYCCTBEHHEIX U CHHTCTUYECKUX HOJTAMCPOB

KUMHYECKUH
SA3BIK

W CHUMBOJTHKA

HMcronb3osaune B yueOHOH W mpodiecCHOHATBLHOMN
JICATENBHOCTH  XMMMYECKAX TEPMHHOB KW CHMBOJIMKH.
Haspipanne wW3y4yeHHBIX BEMIECTB IO TPUBHAILHON WM
MEXJ/IYHAPO/IHOH HOMCHKJIATYPE H OTPAXKEHHE COCTABRA HTHX
COEJIMHEHUH C MOMOIIBLIO XUMHYECKHX (HOPMYIL.

OtpakeHne XMMHYECKHX IIPOLIECCOB C MOMONILIO YPaBHEHMUIT

XUMHYECKHX peaKiui

Xumuueckue OObsicHeHHE CYNIHOCTH XHMHYECKHX TPOIECCOR.

peaxnuu Knaccuduxanus XUMHYECKIX PeaKkinii 110 paziduHbM
NpU3HaKaM

XUMHYCCKUH Beimonnenne XuMUHECKOT0 SKCIIEPUMEHTA B TTOJHOM

OKCIIEPHUMEHT COOTBETCTBHM C IPABMIAMH TEXHUKYU OE30MaCHOCTH.
Habmonenne, QuKCHpOBAHUE W OMMCAHKUE PE3YIILTATOB
IIPOBEJICHHOIO 3KCIIEPHMEHTA

Xumuueckas IlpoBenenne  caMOCTOSTEILHOIO — MOWCKA — XHMHYECKOM

uH(opManmsa

uHGOPMALIMK € HCHONB30BAHHEM pasJIMYHbIX HCTOUYHHKOB
(Hay4yHO-TIONYIISPHBIX H3TAHAH, KOMITLIOTEPHBIX 6a3 TaHHBIX,
pecypcos MHTepHeTa); HCIIOIB30BAHNHE KOMITBLIOTEPHBIX
TEXHOJOTHH U1 00paloTKH M Iepefayn XMMHYECKOH

MH(QOPMAIMH U €€ TIPEICTABICHHS B PaziMuHbIX hopMax

[Ipodunvroe wu
npodeccHoHalbLH
0 3HAYMMOE

cojiepKaHue

OObsACHEHNE XUMHYECKUX SIBIIEHUH, NPOUCXOANHX B IPHPOJE,
ObITY U Ha TPOM3BOJICTEE.

CobmojieHie paBuIl IKOJIOIHYECKH TPAMOTHOTO MOBEIEHHUS B
OKPYKAIOLIEH Cpejie.

Ouenka BIMAHMS XUMHYECKOIO 3arpsA3HEHUS OKPYKarouleH
CpeJibl HA OPTraHU3M YEJIOBCKA U J[PYTHE JKUBbLIC OPraHU3MBL.
Cobmoaenne nmpasun 6e301MacHOro obpaleHys ¢ ropiovYHMy U
TOKCHYHBIMHM BEIIECTBAMH, I1a00paTOPHBIM 000PYI0BAHUEM.
Kputnueckas OlLIEHKA JIOCTOBEPHOCTH XUMHYECKOH

vHpOpMAIIUY, NOCTYIAOIIEH U3 PA3HBIX HCTOUHHKOR
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BHOJIOT'Us

buonorus
COBOKYITHOCTE
HaykK O KHBOH
npupoje. Meroipt
HAay4yHOIro

[Mo3Hanus B

Onosoruu

3HaKOMCTBO ¢ 00BEKTAMM M3YYEHHsI OHOJIOTHHY.
Brisienenye ponyu 6Monoriny B OpMEPOBAHHE COBPEMEHHOIH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPa Y [PAKTHYECKOH

JIeSITENNEHOCTH IO/ IeH

Kierka

3HaKOMCTBO € KJIETOYHOH TeOprelt CTpoeHHts OpraHu3MOE.
llonydyenue mnpeAcTaBleHHss O POJM OPraHMYecKHX MU
HEOPI'aHHYECKMX BEIIECTB B KJIETKE.

3HaHME CTPOCHUS KIIETOK [HO Pe3ybraraMm paboThl CO CBETOBBIM
MHKPOCKOTIOM.

YMEHHE ONMCHIBATH MHKPOIPEHAPAThl KIETOK pPacTEHHH.
YMEHHE CPaBHUBATE CTPOCHUE KJIETOK PACTEHHH U UBOTHBIX

IO roTOBLIM MHKpOIIpEmaparam

Opranuzm

3HaHue OCHOBHBIX CIIOCODOR PA3MHOMKEHUS OPraHH3MOB,
CTaWi OHTOreHe3a Ha NPUMEPE YCIIOBEKA.

3Hanue NPHYKH, BRI3LIBAIONINX HAPYIIEHHS B Pa3BUTHH
OpraHu3MOB.

YMenne 10L30BaThCS I'CHETHYECKOH TEpMHHONIOTHEH H
CHMBOJIMKOHM, peluats MpocTedine TreHeTHUecKHe 3afaduu.
3HaHue 0cOOEHHOCTEM HAC/IENCTBEHHOM W HEHACHEACTBEHHO

U3MEHYUBOCTH U X OMOJIOIMYECKOH POIIA B 3BOJIIOUHH XHBOTO

Bun

YMenue aHaTu3upoBaTh U OLEHUBATD PA3IHUHDIC THIIOTE3b]
MPOUCXOKACHHUS KHU3HK HA 3eMIe.

YMeHue 1poBoIuTh onkcanue ocobeit 0HOro BUA 110
MOP(OIOrHIECKOMY KPHTCPHIO.

PazpuTre cnocoGHOCTER SCHO W TOUHO W3J1AraTh CBOU MBICIH,
JIOTHYECKH 000CHOBBIBATEL CBOIO TOUKY 3PCHUS, BOCTIPHMHUMATE
¥ aHAM3UPOBATE MHEHHs COOECEHHKOB, MPH3HABAS NPABO
JIPYToro 4ejoBeKa Ha HHOE MHCHUE.

YMenHe J10Ka3bIBaTh POJCTRO YEl0BEKa M MIICKOMHTAIONHX,

O6H_[HOCTI> H PABCHCTBO 4EJIOBCUYECKHX pac

Bxommo# xomTpoan

B thopme:

- TECTHUPOBAHUSA  I10
OCHOBOITOJIAraloUM
TTOHSITUSIM.
Texymmii

KOHTPOJIb B dopme:

- YCTHOTO u
TACBMEHHOTO
omnpoca;

- TIPaKTHYCCKIX

pabor;

- TECTHUPOBaHHS O
TeMaM;

- TabOPaTOPHBIX
pabor

Pybexnbrit
KOHTPOJIL B opme:
KOHTPOJILHBIX padoT
110 pazjernam
HHACHMILIMHBI;
IPOMEIKYTOUHBLIX
JuddepeHnpoBani
BIX 3a4€TOBR
Hrorosbiit
KOHTDPOIL B (opme
nuddepeHHpoBaHH
Oro 3ayera.

Ounenka:

- pe3yJIbTaTHBHOCTH
paboThI
obywarorerocst Ipw
BBITTONIHCHUH

3a/aHli Ha yueOHBIX
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DKOCUCTEMBL

3HAHKE OCHOBHBIX DKOJIOTMYECKHX HAKTOPOR ¥ UX BIHIHUS HA
OpraHu3MBIL.

3HaHue OTINYUTENBHBIX IPH3HAKOR UCKYCCTREHHBIX
COOBILECTB — arpo3KOCUCTEM.

[onyuenue npejcTaBaeHns 0 cXeme YKOCHCTEMBI HA MPUMEpE
duochepsl.

Ofyuenre cOOMONEHNIO TPABHI NOBEAEHAS B IPUPOJIE,
OepeIKHOMY OTHOIICHAIO K OHONOTHYECKUM OOBEKTAM

(paCTBHPU{M H JKUBOTHBIM M MX COOGHIGCTB&'M) H HX OXpaHc

3AHATHAX

Copnepsxanne XapaxkreprcTuKa OCHOBHBIX BH/IOB yaeSHoi gesiTensnocrn | Dopmsl KOHTPOJISt
o0ygenua 00yHar0ImHXCH
Beenenue 3HAKOMCTBO C OOBEKTOM M3yueHHMs SKonoruu. Onpejienenue | YCTHLIA 0mpoc

POJHK 3KOTIOrHH B GOPMHPOBAHMM COBPEMEHHOM KAPTHHLI MUPA.
JleMoHCTpalys 3HaYeHHs DKOJIOTHH TIPH OCBOSHUH TIpodeccrit u

CNICUHMAILHOCTER CPEAHETO NPO(YECCHOHATHHOTO 00pasoBaHus.

1. OKOJIOI'MS KAK HAYYHAS JTUCIUITIIMHA

Ob61mag sxonorus

Ywmenue BeIABISATE 00IIHE 3aKOHOMEPHOCTH AEHCTBHS (aKTOPOR
cpels Ha opranusm. [lonyyenne npencTaBieHu O MOMYJSIIAY,

aKkocucreme, buochepe.

YeTHbI onpoc

Tecruporanue

Conuansaas 3HAKOMCTBO € IPEJIMETOM M3YUYEHHMs COLMANLHON JKOIOTHH. Yeruswiit onpoc
3KOJIOTHS YMEHHE BBIAENATL OCHOBHLIC YEPTHI CPEJIbl, OKPYIKAIOLICH Tecr
Ipuxnagnas YMCHHE BbISIBIISTE PETHOHANBHEIE SKOJIOTHYeCKHE Ipobiembl v | KonTponbHas
3KOJIOTHS YKa3bIBaTh IPHYHHBLI MX BOSHUKHOBCHUS, 4 TAKKE BO3MOMKHBIE pabora

IIyTH CHMIKCHHSA TIOCAEACTBAN Ha OKPYIKAIOUIYIO CPENY.

2. CPETA OBUTAHUMA YEJIOBEKA U OKOJIOTUYECKAS BE3OITACHOCTH

Cpena obutanms

HEJIOBEKA

Opnazenne 3nammsaMu 06 0coBeHHOCTSX Cpembl oOUTAHMS
YEJIOBEKA ¥ €€ OCHOBHAIX KOMITOHCHTOB. YMeHue pOpMHPOBaTS
COOCTBEHHYIO TIO3WIMIO 1O OTHONICHHIO K CBEJCHHMSM,
KACAIOMIAMCS MOHATUS «KOMGMOPT cpe/ibl OOUTaHMs YEIOREKay,
[TOJTy-4aEMbIM M3 PA3HBIX HCTOUHHUKOB, BKIIOYAs PEKIIamy.

3HaHKUE OCHOBHAIX HKOJIOIHYECKHX TPeOOBAHUN K KOMITOHEHTAM.

YerHeii ornpoc
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["oponckas cpena

3HAKOMCTBO € XapaKTepUCTHKAMH TOPO/ICKOIl KBapTHPBI KaK

Odopmenne

OCHOBHOTO ~ OKOTONA  COBPEMEHHOI0  4ENOBEKA. YMeHHe | rpeseHTaiiuit
OHPEACTATL  SKONOIMYECKHE  MapameTps!  cospemeHHoro | IlpoBepousas
HCTIOBEHECKOr0 XKAIMINA. SHAHHE FKONOTHIECKHX TpeGoBanuil Kk | paGota
YPOBHIO 1IyMa, BHOpal|H, OPraHU3alii CTPOUTETLCTBA JKHUIBIX
. HEXHJIBIX TOMCLICHHH, aBTOMOOHIIBHBIX JOpPOT.,

Cenbckas cpena | 3HanMe OCHOBHBIX 9KONOTHYECKAX XapaKTEePUCTHK CPE/Ib Tectuposanue

obuTanus YCJIOBEKA B YCJIOBHAX CENILCKOM MECTHOCTH,

3. KOHLIEILXS YCTOUUYMBOIO PASBUTHS

Bosnukuogenue
KOHIENIHH
YCTOHYHUBOIO

Pa3BUTHA

SHAHHE OCHOBHBIX NOJIOYKCHUH KORTICIIIMA YCTORUUBOTO paz-
BHTHSI W IIPUYHH €€ BOSHWUKHOBCHMS. YMenwe (popMUpOBATH
CODCTBEHHYIO TO3MIMIO 10 OTHONMEHHIO K CBEJEHMSM,

KacaromuMces ITOHITHS ((yCTOﬂ‘-IHB()@ Pa3BUTHE .

YerHbIf ompoc
Odopmiienne

IIpe3eHTAIIH

YerofungocTs |

pazBuTHE

3HAHUE OCHOBHBIX CNOCOOOB PEILCHHUS 3KOMOIHYSCKIX npobnem
B PaMKaX KOHUCHLIHH «YCTOWYHBOCTL M pasBUTHE». YMEHHe
pasnuyarth aKOHOMHﬁecrcyro, COUMANBHYIO, KYIBTYPHYIO M
IKOJIOTHYECKYIO  YCTOHUMBOCTL., YMEHHE BBIYHCISTL WHJIEKC

HCJIOBEYCCKOTO PA3BUTHS 110 OTHOIICHUIO K OICp}")KEHOLL[eﬁ cpere.

ITposepounas pabora

4. OXPAHA TIPUPOJIbI

lIpupomooxpannas

JCATEIIEHOCTEL

3HaHWE UCTOPHH OXPAHBI IPUPOIB! B POCCHE H OCHOBHDIX

THIIOB  Opramusalyid,  cnocoOCTBYIOIMX — oxpamHe

IPpHAPOIEL. Ymenue OIIpeICIIATh COCTOsIHHE

IKOJIOTHYECKOH CHTYallMH OKPY/KAIOMWEH MECTHOCTH H

mpejjiarats BO3MOKHEIE IIYTH CHHIXXCHHS

Yerubii onpoc
Odopmienne

npeseHTanui

[Tpuponnsle pecypest u nx

oXpaHa

YMeHue 1moJin3oBarsest OCHOBHBLIMHM METOJaMH HaY4HOTO
TIO3HAHHSA: OIMMCAHUEM, H3MCPCHHUEM, HaﬁHI-O,D,eHHGM =
JUTS OLICHKH COCTOSHMIS OKPYIKarouIeH CpElel U ce

NOTPeOHOCTH B OXpaue.

KonTponsuas pabora
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