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1. NIOACHUTEJIbHAS 3AIIMUCKA

1.1. O6nacrs npuvenenus padoyeii NporpaMMeI

PabGoyvas mporpamma obmieobpazosarenbHoi yaeGHON mucnummubl EcrecTBo3HanMe
SIBISCTCSA YACTRIO MPOrpaMMbl NOANOTOBKH CLIEHHAIMCTOB cpenHero 38eHa (nanee [TIICC3) B
cooreerctBHM ¢ PI'OC no cnenmansHocTsm CITO  conmambHO-IKOHOMHYECKOro  npoduis,

pean3yeMbIX B AKaIeMUH.

1.2. Hopmarusnas 6a3a aius paspaborku padoueii nporpaMmsi:

Pabouas nporpamma pazpafoTana Ha OCHOBE

@ (Deﬂepa.]II)HOi“O rocyaapCTBCHHOTO oﬁpmosaTeanoro cragjapra Cpeanero 0611[61"0

oOpazoBaHus, YTBEP)KACHHOI'O IpHKazoM Munucrepersa 00pa30oBaHus W HAYKH

Poccuiickoit @enepannu ot 17 mast 2012 r. Ne 413(pea. or 29.06.2017);

e [lpumepnoi mporpammsl 1o jucuuiLmie, pekomenjioranno OIAY ®UMPO B xauectre

IIPUMEPHOH NPOrpaMMBl IS pealli3alii OCHOBHOH npodeccronansHoi odpa3osare/ibHON

nporpamMbl CIIO na 6ase ocHoBHOrO 00mero o0pa3oBaHus ¢ NOJYYEHHEM CPEIHEro

obero odpazoBanus nporokos Ne 3 ot 21 urons 2015 r., per Ne 374 peuensuu 0123 Hio/s

2015 1. PT'AY «DUPO»,

o Ilporpamm noarorosku crenuanuctor cpendero 3eeaa CIIb I'BIIOY AYTCl'ull

1.3. Ilean yue6HON JHCHMILIHHLI:

COIlep}Ka.HI/Ie nporpaMmMbl «EcTecTBO3HAHKE Y Halpap/ICHO Ha JOCTHUIKCHHUC CICIYIOIIMX

OCHOBHBIX HIeJIeii:

° OCBOEHHWE 3HaHWH O COBPEMEHHOM ECTECTBEHHO-HAyYHOW KapTHHE MHUpa W MeTojax

€CTCCTBCHHLIX HAayK; 3HaKOMCTBO C Hauboliee BAKHBIMU nacsasMi ©W JOCTHXCHUAMMK

€CTECTBO3HAHHMS, OKA3ABIIHMMH OIIPEACIIAIONIES BIHUIHNE Ha PA3BUTHE TEXHHUWKH U TEXHOJIOTHA;

® OBJIaJICHHUE YMEHHAMHK NPUMEHATL ITIOIIYHYEHHLIE 3HAHHA [ 0OBACHEHHS! SRJIEHUH

OKPYKaIOIEro MUpa, BOCHPUsTUS HHQOPMAIIMK ECTECTBEHHO-HAYYHOTO U IIPO(ECCHOHATBHO

3HAYUMOTO COACPKAHWA, PpPa3BUTHC MWHTCIICKTYAJIBHBIX, TBOPYCCKHX criocobHocTEl W

KPUTHYECKOrO MBIIJICHUSA B XO0JIe IIPOBEICHHS DpOCTGﬁHIHX WCCIEIOBAHNK, aHalH3a

ﬁBHeHHﬁ, BOCITPpUATHA KU HHTCPIIpETAlMH CCTGCTBGHHO-H&}’L{HOﬁ !’IH(bOpMaHHH;

® BOCIHTaHHE y6€)Kﬂ€HI'!OCTI/] B BO3MOJKHOCTH MO3HAHHS 3aKOHHOH MPpUPOALI 1 HCITOJIL30BaHuA

JIOCTHIKEHHH ECTECTBEHHIX HayK JJId DPasBUTHA IWBUIH3ALWKW K IIOBBINICHH:A KaydeCTBa

JICABHHA,



° NPUMEHEHHE €CTECTBCHHO-HAYYHbLIX 3HAHWH B NpohecCHOHANLHON JEeATENbHOCTH |
TOBCC/IHEBHOH JKM3HM I obecriedenust 0E30MAaCHOCTH JKHIHEACATELHOCTH; I'PAMOTHOTO
MCIIOJIb30BAHYS COBPEMEHHLIX TEXHOIIOTUH; OXPaHbl 3T0POBBS, OKPYKAIOIIEH CPEJIbL.

* CHOPMHUPOBAHHOCTL TIPEJCTABICHAN O [EJNOCTHOM COBPEMEHHOH ecTecTBEeHHOHAYUHOI
KapTHHE MHpa, O IPHPOJE KaK CAMHOH INENOCTHOM CHCTEME, O B3aHMOCBS3M HYEJIOBEKa,
NPUPO/IBI U OOIIECTBA; O IPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax Beenennoii;

°  BIIaJCHHE 3HAHUAMM O HauOONEC BAKHBIX OTKPLITHIX M JOCTHIKEHHMSX B 00JacTH
€CTECTBO3HAHMSA, MOBIUABIIMX HA JBOJIOUMIO IIPEACTABICHMH O MPHPOjE, HA Pa3BHTHE
TEXHUKH ¥ TEXHOJIOTHIA;

* Cc(OPMHPOBAHHOCTH YMEHWS TMPUMEHSTh E€CTECTBEHHOHAYYHBIC 3HAHUA JUIS OOBSCHEHHMS
OKpYIKAIOWIMX  ABJICHWH,  COXPaHEHHs  370POBLS,  obecriedeHnss  OE30IaCHOCTH
KH3HEIESTEIILHOCTH, OepexxHoro OTHOIIEHUS K IIPUpPO/IE, PaLMOHAIILHOTO
TIPHPOIOTIONBE30BAHNS, & TAKIKE BBITOTHEHUS POIM IPAMOTHOIO NOTpeduTe s

* chOPMHPOBAHHOCTL MPEACTABICHHNA O HAYYHOM METOJE TO3HAHWS TIPUPOJBI H CPeACTBax
U3YYEHHSI MEraMupa, MaKpoOMHUpa 1 MEKPOMUPA; BIAJICHHE NPHEMAMH €CTECTBEHHOHAYYHBIX
HaOIOIEHHH, ONILITOB HCCIENOBAHUH H OLEHKH JOCTOBEPHOCTH [OIYUEHHBIX PE3YIILTATOR;

* BIAJCHHC [MOHATHHHBIM alnaparoM €CTECTBEHHBIX HayK, IO3BOJISIOINUM I[O3HABATH MHUP,
y4acTBOBaTh B AMCKYCCHSIX [0 €CTECTBEHHOHAYYHBIM BONPOCAM, KCIIOJIE30BATh PA3IHIHBIE
ACTOYHUKY UHGOPMALUK JUlsl IIOJATOTOBKH COOCTBCHHBIX paboT, KPUTHYECKH OTHOCHTECH K
coobmmenusiM CMU, cofiepkalnum HaydHYI0 HHOOPMALIUIO;

. c@opmnpoéan‘aocm YMEHHH IIOHMMATh 3HAYHMOCTH ECTECTREHHOHAYYHOTO 3HAHWS JUTS
KaXJIOTO YeJI0BEKa, HE3aBUCHMO OT €T0 NpodecCHOHANLHOMN IeSTeTLHOCTH, Pa3inyarh GakTsl
1 OLIEHKH, CPABHMBATDL OLIEHOYHLIC BLIBOJLL, BHJICTh X CBA3L C KPUTEPHSAMHU ONEHOK M CBSI3b
KPHTEPHEB C ONIPEAEJIEHHON CHCTEMOM [IEHHOCTEH.

Pazen sxomorus
* [10JIydeHUe (PYHAAMECHTANBHBIX 3HAHUN 00 DKOJIOMMYECKHX CHCTeMaX M 0COOSHHOCTIX MX

OYHKIMOHUPOBAHKMS B YCIOBHSAX HAPACTAIOIIEH AHTPONOrEHHOM HArpy3KH; HCTOPHM

BO3HHKHOBEHMS ¥ PA3BUTH IKOJIOTMH KAK €CTECTBEHHO-HAYYHOH M COLUAILHOM JUCITHILTHHEL,

ee poH B GOPMUPOBAHMM KAPTHHLI MUPA; O METO/IaX HAYYHOIO MO3HAHUS,

° OBJIA/IEHHE YMEHHSIMH JIOTHUYECKH MBICIHTh, 00OCHOBLIBATL MECTO M POJIb SKOJIOTHUYCCKUX
3HAHUW B [IPAKTHYECKOH JIEATENIbHOCTH JIIOJEH, pa3BHUTHUH COBPEMEHHBIX TEXHOJIOIHIA,

OIPEeJICIISITE COCTOAHHUC DKONOTHYCCKUX CUCTEM B TIPUPOJAC U B YCIIOBHUAX TOPOACKHX K CEIIBCKHX



TIOCENICHAN;  NPOBOJMTL ~ HAOMIOJEHHs 3@  [PUPOJHBIMM M  HCKYCCTBEHHBIMH
IKOCHCTEMAMHE C LEJIBIO MX OIMCAHWS W BLIABICHHS €CTECTBEHHBIX M aHTPOIOTEHHBIX
H3MEHEHHH;

° PasBUTHE  TO3HABATENBHBIX  HMHTCPECOB, HWHTEIIEKTYaNLHBIX M TBOPYECKHUX
criocoGHoOCTel  00yqalomuxess B IIPOLECCE H3YYEHHS IKONOTHM, IyTeif pazBUTHA
IPUPOJOOXPAHHON  JICATENILHOCTH; B Xoje paboThl ¢ pPasiMYHbIME HCTOYHHKAMH
uHbopMaIiH;

* BOCITUTAHHE yOexAIeHHOCTH B HEoOX01uMOCTH pPallMOHANBHOTO
TPHPOJIONIOTL30BAHHs, OEPEKHOT0 OTHOIIEHHS K IPHPOHBIM PECYPCAM M OKPYIKAIOIICH
cpene, COOCTBEHHOMY 3/I0POBbIO; YBAKCHHS K MHEHHIO OIIOHEHTA NMPH 0OCYKICHHH
IKOJIOIHYECKUX Npobiiem;

* MCIIOJIb30BAHKEC IPHOOPETEHHBIX 3HAHMH MW YMEHHH 110 5KOJIOIMU B TIOBCE/HEBHOMN
KH3HHUJUIA ONEHKH TIOC/ICACTBHH CBOCH NEATENLHOCTH (M JACATEALHOCTH APYTHX JHOAEH) 110
OTHOMICHHUIO K OKPYKAIOMIECH Cpejie, 3/I0POBLIO APYTHX JTOMIeH 1 COGCTBEHHOMY 3/10POBBIO;
COOIIIOICHHIO [TPABHUII IIOBE/ICHES B IPHPO/IE.

* cOPMHPOBAHHOCTL  [IPEJCTABIEHHH 00 HKOJOrHUECKOH KyIbType Kak
YCJIOBHH JOCTHXKEHHUS YCTOMUYMBOIO (cOATaHCHPOBAHHOIO) pa3BUTHS OOINECTBA H
IIPHPOJIEL, 00IKOIOTHIECKHX CBA3SIX B CHCTEME ""deN0BeK - 0BIIEcTBO - IpHpoma”;

° COPMHPOBAHHOCTL  HKOJIOTHYCCKOTO MBIUUIEHHS ¥ CHOCOBHOCTH YaUTHIBATE |
OLICHABATBIKOJIOTHUYCCKHUE IOCHIEACTBHS B PA3HBIX chepax AesaTelIbHOCTH;

° BlaicHUE YMCHUAMH IIPHUMEHSTh HKOJOTUYECKHE 3HAHHA B IKH3HESHHBIX
CUTYaLMAX,CBA3AHHBIX C BBIOJHEHUEM THUITHYHBIX COUMAILHBIX PONIEH;

° BIQJICHAC  3HAHWSAMKM  OKOJOTMYECKHX  MMIEPATHBOB, IPAXIAHCKHX [paB u
00s3aHHOCTEH B 00NacTH JHEPro- U PecypcocOEpeenus B HMHTEPECAX COXPAHEHHS .
OKpY KalOIEeH Cpelibl, 3A0POBbs U Ge30NaCHOCTH JKH3HHU,

* COPMHUPOBAHHOCTE ~ NIHYHOCTHOTO OTHOWIEHHS K OKOJOTHYCCKUM ICHHOCTSIM,
MOpaLHON OTBETCTBEHHOCTH 34 OKOJOTHYCCKHE NOCHCACTBHS CBOMX JICHCTBHH B
OKPYIKaIoLIEH cpe/ie;

° C(POPMHUPOBAHHOCTE  COCOGHOCTH K BBIIONHEHHIO IIPOSKTOB  OKOJNOTHYECKH
OPUEHTUPOBAHHOM  COLMAILHOM  JEATENIbHOCTH, CBSA3AHHBIX € HKOJOTHYECKOM
0€30IaCHOCTBIO  OKPYXKAMOIEeH  Cpelibl, 3/JI0POBLEM JIONCH ¥ IOBBIIIEHAEM HX

9KOJIOTHYECKOH KyNETYPBL.

2. OBHIAS XAPAKTEPUCTUKA YYEBHONH JIVCLUILIMHBI
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Jlucnmnimua ecTecTBEHHBIE HAyKH OTHOCHTCS K TpeAMETHOH ofmacti BerecTRo3HaHMC
JalITICC3  conmansHo-3K0HOMHUYECKOTO 1 poduis JTACITATITVHA SBIsIeTCs 6a30R0iM.

EcrecrBoznanye — Hayka o SBICHHSX ¥ 3aKOHAX TIPEPOsl. COBPEMEHHOE CTECTBO3HAHME
BKIIFOHACT MHOJKECTBO €CTECTBEHHO-HAYYHBIX OTpaciiel, W3 KOTOPLIX HambOJee BAKHLIMU
SBIAIOTCS (HU3MKA, XUMHS W Ouonorus. OHO OXBaTHIBAeT IIAPOKHH CIEKTP BOIPOCOB O
PasHOOOpasHbIX CBOHCTBAX OOBEKTOB IIPHPOMIB], KOTOPHIE MOKHO paccMaTpuBaTh KaK eIHHOe
enoe.

EcrecTBeHHO-HayYHbIe 3HAHHWS, OCHOBAHHLIE HA HUX TEXHOJOIMH (HOPMHUPYIOT HOBBIH
o0pa3 xm3HM. BbICOKOOOPa3OBaHHBIA YENOBEK HE MOXKET JUCTAHIMPOBATLCS  OT
(yHmamMenTanbHpIX 3HAHMI 00 OKpYIKArOIeM Mupe, He PHCKYs OKa3aThCsi OECIIOMOINHBIM B
npoGeccHoHaIbHOH AeaTenbHoCTH. JlI060e IepereKTHBHOE HanpaBlIeHHE [eATEeILHOCTH
qelioBeKa IIPAMO WJIM KOCBEHHO CBSI3aHO € HOBOH MaTepHaisHOW 0asod W HOBBIMU
TEXHOJIOTHAMH, ¥ 3HAHUE WX CCTECTBEHHO-HAYYHOH CYIITHOCTY — 3aKOH yCnexa.

EcrecTBo3nanne — HeoTheMIEMas COCTABISIOMAS KYIbTYPhl: ONpPEIess MHPOBO33PEHHE
HCJIOBCKA, OHO MPOHHMKaET W B TYMaHuTapHylo cdepy, W B OOUIECTBEHHYIO IKH3Hb.
PanpoHab eI €CTECTBEHHO-HAYUHBIA METO/I, CHOPMHPOBABIIMIiCS B paMKax eCTeCTBEHHBIX
HayK, 0Opa3syeT ecTeCTBEHHO-HAYYHYIO KapTHHY Mupd, HEKoe o6pasHo-humocodckoe
00001IeHHe HAYYHLIX 3HAHWH,

OcHoBy ecTecTBO3HAHMS NpeacTaBiaseT (H3WKA — HAyKa O NPHPOJE, M3YYaoIIas
HanOoJCe BAKHBIC SBICHHS, 3aKOHBI M CBOMCTBA MaTepHalbHOTO MHpa. B dusmke
YCTaHaB/IABAIOTC] YHUBEPCAILHBIC 3aKOHBI, CIIPABEAIMBOCTE KOTOPBIX MOATBEPXKIAETCS HE
TOJIBLKO B 3EMHBIX YCIIOBHAX W B OKOJIO3EMHBLIX IIPOCTPAHCTBAX, HO W BO Beell Beenennoit. B
OTOM 3dKIHOYaeTCs OAWMH M3 CYIICCTBEHHBIX NPU3HAKOB (GM3MKKA Kak (DyHIaMEHTAIbHOH
Hayky. PU3KKa 3aHAMAET 0COO0E MECTO CPEeJH ECTECTBEHHBIX HAyK, TIO3TOMY €€ NPHHSTO
CUYUTATE JTUACPOM €CTECTBOIHAHMS.

EcrecTBo3nanue kak HayKa O SBICHHMSX W 3aKOHAX MPUPOBI BKITFOYACT TAKKE OJIHY U3
BKHENLIMX OTpacliielt — XUMHIO.

XuMHS — HayKa O BCIIECTBAX, MX COCTABE, CTPOEHHH, CBOMCTBAX, npoleccax
IPEBpAINCHY A, HCIOIb30BAHUH 32KOHOB XMMWH B TIPAaKTUYECKOW MEATEILHOCTH JIIOjEH, B
CO3JIaHM} HOBLIX MaTepHAIIOR.

Bronorus — cocrasuas wacTh ecTecTBOZHaHWS. DTO Hayka O JkHBO#M mpupome. Ona
M3Y4aeT PaCTHTE/ILHBIA, XKHBOTHBIA MHUP M 4YEJIOBEKA, HCTIONB3Ysl KaK COOCTBEHHBIE METO/IBI,
TaK W METOJBl JAPYTrHX HAYK, B YaCTHOCTH (M3WKH, XMMHH W MATEeMAaTHKH: HAOIIONCHHS,
OKCIEPUMEHTBI, HCCIEA0BAHUS € MOMOIMILIO CBETOBOTO W DJIEKTPOHHOTO MHKPOCKOINA,

7



06pa6OTKYCTaTHCTI/I‘IGCKMX JatHbIX METOJaMH MareMaTH4eCKoi CTATUCTUKYH U Aap. buonorus
BLISIBJIACT 3AKOHOMEPHOCTH, NPHACYLIME JKM3HH BO BCEX €e NPOABICHUIX, B TOM YHCIIC 0OMeH
BCUIECTB, POCT, Pa3MHOKECHHE, HACJIEJICTBEHHOCTS, H3MCHYHBOCTDL, 3BOJIKOIHIO 1 AP.
Oxonorug — Hay4Has JUCHHINIMHA, H3YYaroInas BCe aCHeKThl B3aUMOOTHOIIEHWH JKHBBIX
OpraHM3MOB M Cpelnbl, B KOTOpO.ﬁ OHH 06I/ITELEOT, d TakKXXE IIOCICCTBHI B3aHMO}1€I7ICTBHH
CHCTCM ((OGHI@CTBO» W «IIpupoga, YCIOBHS HEIONYIIEHUS Jmbo I-iCﬁ'Tp&JTPIB&HHH ITHX

[TOCIEACTBUN.



3. MECTO YYEBHOM JUCHUIIMHEBI B YYEBHOM IIAHE

B yuebuprx nmamax TITICC3 pucHMIUIEHA BXOAMT B  COCTAaB obmmeobpazoBareisHOro

yueOHOIrOIMKIIA.

O6nem yuednol AHCHMIIMABL B BUILI yueGHOl padoTni

oz O6nem yacor
Buj yuebnoii pabors

Maxcamanbnas ygeGHas Harpyska (Bcero) 162
ObsizaTensnas ayquropnas yuebnas narpyska (Beero) 24
B TOM YHCIIC:

TabopPaTOPHEIE 3AHATHS

8

IIPaKTHYECKHE 3aHATHS

Camocroareasnas pabora 138

Hrorosas arrecramus 8 hopme puddepennuporannoro sauera (1, 2 ceMecTp)

4. PE3YJIbTATBI OCBOEHUSI YUYEBHON JUCLATIIMHBI

Ocroenne cofepxanust yueOGHOH AUCHAIIMHEBI «ECTECTBO3HANMEY OBCCIICUHBAET JOCTHIKEHHE
00y9aIOMKUMHUCS CIIEIYIOUIHX Pe3yIbTATOB:
* THYHOCHIHbIX:
JI1— ycroiumBeIi HHTEpEC K MCTOPHH M JOCTHIKEHHAM B ODIACTH GCTCCTREHHDIX
HayK,4yBCTBO I'OPJIOCTH 38 POCCUHCKHE CCTECTBEHHBIE HAYKM;
JI2— roToBHOCTL K MPOJIOJDKEHHIO 06PA30BAHMS, MOBLIIIEHHIO KBaMpUKaIHK B M30panHoi
npodecCUOHANBHOM ACATENEHOCTH C HCITO/Ib30BAHAEM 3HAHMH B OBNACTH €CTECTBEHHEIX HayK;
JI3— 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIETEHLHH B OGNIACTH ECTECTBOHHBIX HAYK
AJlsl YelloBeKa W OOMIECTBA, YMEHWE HCIONL30BATh TEXHOJIOIMYECKHE JOCTHIKEHHS B
00nmacTi GH3MKM, XUMHH, OHONOIMM JUIS TOBLINIEHHS COOCTBEHHONO HHTEIUIEKTYJILHOIO
pasBUTHS BBBIOPAHHON MPOYECCHOHANILHON NeSTeILHOCTH;
JI4— ymende npoaHaNM3MPOBaTh TEXHOIEHHBIE MOCHENCTBMS U OKPY’KaloIlleH cpejibl,

OBITOBOHH IPOM3BOJCTBEHHON NEATEIEHOCTH YEI0BEKA;

JI5S— TOTOBHOCTE CaMOCTOSTENLHO JOOBIBATL HOBBIC IS cebs €CTECTBEHHO-HAYYHbBIE 3HAHUA C
HCITONIb30BAHMEM JUIST 3TOT'O JIOCTYMHBIX HCTOYHHKOB HH(OpMALWH;
JI6— ymeHme yupaBisTE CBOGH  NO3HABATENLHOM JCATCIBHOCTRIO,  NPOBOAMTH
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CaMOOLCHKYYPOBHS COOCTBEHHOIO HHTCIUICKTYANBLHOTO PA3BHTHS;

JI7— ymeuve BbICTpanmBath KOHCTPYKTHBHBIC B3aMMOOTHOLLGHHS B KOMaHJE 110 PELICHUIO
00mmx3a/1a4 B 061aCTH €CTECTROZHAHMYS,

* Memanpeomemmbix:

MI1— oBnajenue yMEHHSMH M HABBIKAMYU PA3IHYHBIX BHJIOB MO3HABATEILHOMN JEATENLHOCTH
AL M3YHCHWS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOIO MUPA;

M2~ npumeHeHHE OCHOBHBIX METOJIOB TO3HAHMUS (HabIO/IEHNS, HAYYHOTO BKCTIEPHMEHTA)
AL H3YHCHMA PasiMYHBIX CTOPOH CCTCCTBEHHO-HAYYHOH KapTHHBI MHDA, € KOTOPHIMU
BO3HUKAET HEOOXOMMOCTD CTANKHBATECH B IPOQECCHOHATBHON chepe;

M3~ ymenne onpenenste HeMM W 3anauM AEATENLHOCTH, BRIOMpATh cpejicTBa I WX
JIOCTHIKEHMS] Ha [PAKTHKE;

M4~ ymenue MCHONB30BATL Pa3IMUHBIE UCTOUHHKE TS HOJTYICHHS €CTECTBEHHO-HAYUHON
MHGOPMAIHK U OLICHUBATE €€ J0CTOBEPHOCTE JUTsl JOCTHIKEHHS TOCTABIICHHbIX [eJel 1 3anad;
* npeOMemHBbIX:

1~ chopMupoBaHHOCTE MPEACTABICHIH O LETOCTHOH COBPEMCHHOH €CTECTBEHHO-HAYUYHOU
KapTHHE MMPa, IPHPOAE KaK CIMHOH NETOCTHON CHCTEME, B3aHMOCBA3H HENOBEKa, IPUPOIL! |
0011eCTBa, TPOCTPANCTBEHHO-BPEMERHBIX MaciTabax Beesennoit:

[12— Bnagenue 3uauumsaMu o Haubonce BAKHDLIX OTKPBITHAX H JOCTHXEHHSX B 00jacTu
CCTCCTBO3HANMA, IOBIUABIIMX HA DBOJIOLMIO NPEICTABICHHH O NPUPONE, HA PA3BUTHE
TCXHHUKH U TEXHOJIOTHI;

I13~ chopmupoBaHHOCTE YMEHHS TIPHMEHSITE €CTCCTBCHHO-HAYYHbIC 3HAHUS 1 0O bICHEHUS
OKpYXaromKMX  SABJACHUH,  COXpaHEHWs]  3JI0POBbs,  OOCCICYeHHs  OE30MACHOCTH
MKUBHEACATEIBHOCTH, OepexHoro OTHOIIEHHS K pUpo/IE, PalMOHAIBHOTO
IpUPOAONIONL30BAHMKS, & TAKIKE BLITONHEHHS POJIIM MPAMOTHOIO OTPEOUTEIIS;

14— c}opMHpOBAHHOCTS UpEJACTABNEHHMH O HAYYHOM METONE TO3HAHUS OpUPOILI U
CPCACTBAX HW3YHCHMS MCraMupa, MakpoOMUpa M MHKDOMMpA; BIAJIEHME TpHEeMamu
CCTECTBEHHO-HAYYHBIX HAOMOACHUH, OIBITOB, WCCIACHOBAHWA W OLEHKH JIOCTOBEPHOCTH
TOTy4ICHHBIX pe3ynbTaros; [I5— piajeHne NOHATHHHBIM anmapaToM €CTECTBEHHBIX HAYK,
TTO3BOJIAIOMMM  [103HABATL MM, YYacTBOBATh B JUCKYCCHSX II0 €CTECTBEHHO-HAYYHBIM
BOIIPOCaM, HCIIOIIL30BATh PA3NUIHBIEUCTOUHUKY WHGOOPMAIIHHE JUIS IIOrOTOBKH COOCTBEHHBIX
paboT, KPHTHYECKH OTHOCHTHCS KcoobmenusmM CMU, COACPIKALIMM HAYYHYIO HH()OPMALIHIO;

116— chopmupoBaHHOCTE YMEHUH TOHUMATH 3HAYAMOCTD CCTECTBEHHO-HAYYHOI'O 3HAHUS J{JIs
K&KI0TO HeIIOBCKA HE3aBHCHMO OT €0 MPOGECCHOHANBHON JCATELHOCTH, PasinyaTh (haKTol
M OLICHKH, CDABHMBATL ONEHOYHLIC BBIBO/IBI, BH/CTh MX CBA3b ¢ KPHTEPHSAMH OLCHOK W CBS3b
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KPUTEPHEB C OTIPE/ICIICHHON CHCTEMOM 1ICHHOCTEH.

Paznxen sxoJiorns
* IUIHOCTHLIX;

JI1-ycroiunBsIl vHTEpEC K MCTOPUH W MOCTHIKEHISIM B 061aCTH 9KOJIOTHH;

JI2-rotoBHOCTE K MpOOIKEHMIO o0pazoBalins, TOBLIICHAIO Kpanuduranuy B
u30panHoit MpodeccHoHanBHOM HCATCIIEHOCTH, HCITIONB3Ysl NOJYUYCHHBIE DKOJNOTHISCKHUC
3HAHHS;

JI3- OOBEKTHBHOE OCO3HAHME 3HAYHMOCTH KOMIICTCHIIMA B OOJIACTH SKOIOTHH JIIIsT

YyeJioBeKa nobuecTsna;

JI4-ymeHMs NMpOaHAIM3HPOBAaTh TEXHOIEHHbIC NOCIEACTBHS sl OKpY’Karome
CPEIbLOBITOBON K MPOU3BOACTBEHHON JEATEIHHOCTH YEJIOBeKa;

JIS-  TOTOBHOCTH CAMOCTOATENBHO OGBIBATE HOBEHIC Juist  cebs  cenenus
OKOJIOTHYCCKON HAIPABICHHOCTH, MCIONL3YS JUIS 3TOTO JIOCTYIIHBIE MCTOYHUKH
uudopManmy;

JI6-yMeHHe ynparnaTs cBoeil Mo3HABATEILHOMN IEATENLHOCTBIO, TPOBOIUTE CAMOOIEHKY
YPOBHS COOCTBEHHOTO HHTEIUIEKTYATLHOTO pa3BUTHI,

JI7-ymenue BeictpauBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMAHIE II0
PEeLIeHHIO00HX 33184 B OBJIACTH SKONOTHH;

° MeTanpeIMeTHbIX:

MITI-  omnajeHnne yMeHHAMH ©  HABBIKAMH Pa3sIUYHLIX BHJIOB  IO3HABATEIBHOH
ACATENLHOCTAIUIL U3YYEHHUS PASHBIX CTOPOH OKPYIKAIOMIEH CPeIbI;

MII2 - 1puMmenHeHHe OCHOBHBIX METOAOB I10O3HAHHS (onmcanus, wHabmoneHus,
OKCIEPUMCHTA) JUIsl U3YYEHHS PasiIMYHBIX MPOSBICHUH AHTPOIOIEHHOI0 BO3ACHCTBHS, C
KOTOPLIMH BO3HHKAETHEOOXOMMOCTh CTAIKHBATBCS B MPODECCHOHANBIOM chepe;

MIT3 - ymenwe ompemensats nemd u 3agaum ACATCILHOCTH, BBIOMpATh CPENCTBA WX
JOCTHIKEHHSHA TPAKTHKE;

MII4 - ymenwe wcnons30BATL Pa3sMIHbBIE  UCTOYHHKH JUISl  TIOJIYYEHHUS CREACHU
OKOJIOTUYECKOH HANPABICHHOCTH W  OIICHWBATH e JOCTOBEPHOCTh IIJISI  JIOCTHYKEHHS
MOCTABJICHHBIX Ie/ICH U 3a/1a4;

* IpeAMEeTHLIX:

IT1- copMUPOBAHHOCTE TIPEACTABICHMUH 06 IKONOTHUSCKON KyJIBTYPe KaK YCIIOBHH DCTUKECHHUS

YCTOHYHMBOrO (COAIaHCHPOBAHHOIO) Pa3BUTHs OGINECTBA 1 IIPUPOJLI, DKOIOI'MYECKAX CBA3SX B

CHCTEME (HEIIOBEK—ODIIECTRO—IIPUPOIay;
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[12- chopMHPOBAHHOCTL HKONOrMYECKOr0 MBILILICHHS 1 CHOCOOHOCTH YUUTHIBATE M OLIEHHBATE
IKOJIOTUHCCKHE OCEICTBYS B PA3HBIX cdepax AesTebHOCTH,

13- Bnagenme ymemusMu mnpumensTs DKOJIOrMYECKUE 3HAHUA B IKUIHEHHBIX
CATYaNHUAX,CBA3AHHBIX C BBINO/THEHHEM THITMYHBIX COMHATbHBIX poreit;

[T4-  Bnajenne 3nammamu  sKoNOrHYECKUX VMIICPATHBOB, TIPaXIAHCKWX IpaB u
obs3aHHOCTEH B OGnacTd sEepro- u pecypcocOepexkeHns B MHTepecax COXPaHECHHS
OKPYIKAFOLICH CPE/Ibl, 3M0POBLS U Ge30MaCHOCTH IKHM3HH;

I15-  copmuposantocTs mudHOCTHOrO —OTHOMICHIS K SKOJOTMYECKMM LEHHOCTSIM,
MOPaITbHOM OTBETCTBEHHOCTH 33 DKOJIOIHYCCKHE NOCNICACTBHAS  CBOMX JIEHCTBHE B
OKpYsKaroIle cpeje;

[I6 - cdopmuposannocts  crocoGrocT: K BBINOJHEHUIO  [POEKTOB  HKONOTHYECKH
OPHCHTHPOBAHHOH COUMANLHON JIEATEILHOCTH, CBS3AHHBIX ¢ SKOJIOTHUCCKOH 0e30macHocTho

OKpyKaromen CPE/ibl, 3I0POBLEM JIIOJICH U NOBBIIIEHHEM UX DKOJIOTHYECKOH KYyILTYPBIL.

S. COAEPKAHUE YYEBHOM JUCIHHUITJIUHBI
Pazpen 1. DUIUKA

Brenenue

Qusuxa — QyHIAMEeHTAILHAS Hayka o npupoje. EcrecTBenno-nmayumbit  merorn

TTOSHAHHA,Cr0 BO3MOXKHOCTH ¥ I'PDAHHIBI IPUMEHAMOCTH.
Ennicrso 3akonor mpuponst u cocrasa BeecTBa Bo Beenennoit. Otkpsitus B duzuxe —

OCHOBa NIporpecca B TCXHUKE M TEXHOTOTHHA IIPOHU3BOACTBA.

Mexaruica

Kunemarnka. Mexanumueckoe Jjpimkenye, Cucrema orcuyera. Tpaexropus nBHIKEHUS.
ITyTb. Iepememenye. PaBnomepnoe NPAMONIMHEHHOE  JIBHKEHHE. Cxopocrs.
OTHOCHTENBHOCTL  MEXaHHYECKOro ABIDKCHUS. 38KOH CHOXEHHS CKOPOCTEH, Cpenmsis
CKOPOCTE  [IpM  HEPABHOMEPHOM JABMIKEHWHM. MrHOBeHHAs CKopocTe. PaBHoyckopennoe
lipsMonuHeinoe aBrxenne. Ycekopenne. CBo6ommoe MajgeHue Tel.

MAunamuka. Macca u cua, Bsaumoneticrsue ten. 3akoms! jumamuxn. Crmn B IIpUpOIE.
3aKOH BCEMUPHOTO TArOTEHHUS.

3aKoHBI COXpaHeHHMSI B Mexamuke, Vimmymse tena. 3akonm  coxpawemus HMITYJbCA.
Peaxrupuoe nmkenme. Mexannueckas pabora. Mommocts. Mexanuueckas SHEeprus.

Kunernueckas smeprus. Kumermueckas SHCprust u pabora. [lotennnansmas smeprus »
12



I'PABUTAIMOHHOM MOJIE. 3aKOH COXPAHEHHUS HOJIHON MeXaHHYeCKOol JHEPTHH.

OcuoBbl Monexyasapuoi duznkn u TEPMOTHHAMUKH

Mouexynapnas dusuka. Atomucruyeckas TeOpHs CTpoeHHUs BemecTBa. Habmonenus u
OMBITEL, MOATBEPIKIAIOIINE aTOMHO-MOJIEKY/ISPHOE CTPOCHHE BemecTa, Macchl u pasmepsl
monekysn. Tennosoe aBwiKeHMe yacTHI BemmecTsA. Bpoynosckoe nemkenne. Vneansusrii ras.
Temuepatypa xak mepa cpemmeil kmueTHUCCKON SHEPruM YacTull. YpaBHEHHE COCTOSHUS
MACANLHOTO rasa. Mogens xmakoctd. [TOBEPXHOCTHOE HATSUKEHHE W CMauUBaHHKE,
Kpucranmraeckue u amopdusie semecrra.

Tepmopunamuka. Buyrpenuss oHeprusi. PaboTa 1 Tennooraaua xaxk crocodbr HIMEHEeH s
BHYTPCHHEH oHepruu. [lepBhA 3aKoH TepMOAMHAMUKH. TeILIOBhIC MallMHBl ¥ HX

IMPUMEHEHUC.

OcnoBbI ANEKTPOAMHAMMHKH

JnexrpocraTaka. Biaumozeiicraue 3apSDKCHHBIX TEJL. DNEKTpUYecKWil 3apsan. 3akon
COXPaHCHHUS DJIEKTPHYECKOro 3apsia. 3akon Kymoma. DJIEKTPOCTATHYECKOE TI0JIe, ero
OCHOBHBIC XapPaKTEPHCTHKH H CBA3b MEXK/Y HHMH.

[ocrosnueiit  Tok. [TocTosHubIit ANICKTpHYEeCKHH  ToK. Cmia Toka, HalpsiKeHue,
SIIEKTPUYECKOE conpoTusienne. 3akon Oma /s yuacrka DNEKTPHYECKOH LICTIH.

MarnuTroe mnoje. MarHuTHOE MONE M €r0 OCHOBHEIE XapaxkTtepucTuka. JleHcTrie
MArHATHOTO 0N HA IPOBOJHHK € TOKOM. 3aKoH Amirepa. DnexrponBuraress. SpieHue
ONIEKTPOMArHUTHON HMHTYKIIHH.

Konebanusa u Boanb

Mexannyeckue KoneGaHUs H BONHDL CaoGonnbie konebauums. Tlepuon, uyactora u
amniATyna xoneOanui. [apmonndeckue koneGamms. MexauHyeckde BONHEI U WX BHJIBL
3BYKOBBIE BOJIHBL YILTPA3BYKOBBIE BOJIHBL YIIbTpa3Byk u ero Menonb3oBaHUE B MEHITHIE |
TEXHUKE.

DJIeKTPOMArHUTHBIE KoJde6anust u BomubL. CROGO/HEE AIIEKTPOMArHUTHEIE KoJieOaHnus.
Konebarenburii koHTYp. DnekTpomarduTHoe moNe. ONeKTPOMarHuTHbIE BOJHEL CKOPOCTS
ANEKTPOMArHUTHBIX BOJIH.

CaeroBble BoIHBL PasBurtie mpe/CTABICHHH 0 MPUPOJIe CBeTa. 3aKOHBI OTPAKEHHS U
IIPEJIOMIICHHSI CBETA.

Jlanzel. @opmyna TOHKOH THA3LL

DJieMenThHI KBAaHTOBOM GUIHKH
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KeanroBbie cBoiicrea ceera. Knanropas rumoresa ITnanka. ®orosnexrpuueckuit sddexr.

DPusznka aroma. Mojemm crpochust aroma. Onsit Pesepdopia.

DuzHKa ATOMHOrO SIAPa | IEMEHTAPHBIX HacTHU. COCTaB M CTPOCHHE ATOMHOTO S7Ipa.
PanuoaxtueHOCTE. PagroakTusmbie U3JTy9CHHS ¥ UX BO3/ICUCTBHE HA JKUBhIE OPTAHH3MEL.

Beenennas u ee aposmonus

Crpoenne u passutne Beenennoii. Mosenn paciupsiionieiics Beenennoi.
Ipoucxoxaenne Comneanoii cucremsi. Corpemennas duznyeckas kaprana MUpA.
PA3ZJIEJI 3. XUMMUSA
OBLIAA U HEOPTAHUYECKAS XUMUS
OcroBRbIC NORATHS M 32KOHBI XUMHY
llpeqver xmmun. Bemectso. AtoMm. Morexyna. Xumuyecknit sieMeHT w (hopmMBI  ero
cymecTBoBan¥sl. lIpocTsie U cioxkHbIe BemecTna.

[lepuoaugeckuii 3aK0H 1 Ilepuoanyeckan cHeTeMaxuMuIecKx anemenToB [l M. Menneneena

Otkpritae Tlepropnueckoro 3akomna. Tepuoauueckas cucTemMa XHMHYECKHX SICMEHTOR A N
Menneneera. 3uauenue lepronnueckoro 3akomna u lepuomrueckoii cucremMs xumuueckux
snementos JI. V. Menzeneesa jurs passurus HAYKH M HOHUMAHHUS XHMUYECKOH KapTUHBI MEpa.

Crpocnue Bemecrea

Kosanenrnas ces3p: menonspuas u monsipHast. Mounas cesasb. KaTHOHBI ¥ aHHOHBL

Merannuyeckas cBsi3p. Bogopoauas casss.

Bojga. Pacrropsr

Boxa B mpupone, 6brry, Texmuxe n na IIPOH3BOACTBE. PUIHYECKHE ¥ XUMHYECKHE CBOHCTBA
BOJIbL. OIpPECHEHHE BO/IBL. ATpEeraTHble COCTOSHMS BOJIBI U €C NEPEXOIBI U3 OJHOIO ArPEraTHOro
COCTOSIHHSI B JIPYTOE.

Xumudeckne peaknmm.
lonsiTie o xumuueckoit peakuuy. Twibl XIMHYecKUX peakiymi. Cxopocts peakumu u
(baxropsr, 0T KOTOPHIX OHA 3aBMCHT.

HBODFHI‘IHHCCK!’IE COCTHHEHM S

Kaaccndukauns HEOPraHm9ecKkMX COeIMHEHMI M HX CcBolicTra. Oxcuel,
KHCIIOTBL,OCHOBAHHS, COJTH.

MMousitue o THAPOJIH3E COJIei. Cpeﬂa BOIHBIX PacTBOPOB coliei: Kyuclas,
HeHTpaIbHas, IO HAS, Bonoponusiii mokazarens pH pactropa.

Meraniael. O6mue pusnyeckue n xmuvuveckue CBOWCTBA METAIUIOB.
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Hemeramimi. O6mas xapakrepucTuka riaBHbIX MOATPYIIT HEMETAIOB Ha TpUMeEpe
rajoreHoB. BakHeHune COeJMHENHS METAIOB M HEMETAUIOE B pHPOZE W

XO3SMCTBCHHOMICATE/ILHOCTH YEJJOBEKA.

OPTAHUYECKASI XUMHUSA
Oprannyeckue coegnmuenns

OcnoBrbIe M0/105KEHNS TEOPHH CTPOCHHAS OPraHHYecKHX COEAMHCHHUIH.
Muoroo6pasue oprammueckux coenauenyii. [Tonsrie HU30MEPHHU.

Yraesogopoast. Ilpeiensusie u HenpeneasHble YIAE€BOAOPOMBL. Peakiys moAMepu3almm.
Ilpupoaueie  HCTOYHMKH  YTTIEBROLOPOIOB. YI/CBO/IOPOSBI  KAK OCHOBA MEAYHAPOHOTO
COTPYIIHHHECTBA M BKHEHIIMH HCTOUHKK QOopMUpoRanms GropkeTa P,

Kucnopoaconepixamue opranaveckue Bemecrea. IpencraruTemu xucnoposconep ammx

OPTaHMHECKHX COC/AMHCHUN: METHIIOBBIA W OTH/IOBBIA CIIEPTHI, IIAIEPHH, YKCYCHAA KUCTOTA.

JKupsl Kak ci10kHbIE HGUpBLL.
YTnesoapsl: Imoko3a, Kpaxmal, Heioosa.

A30Tcoepikamupe OprauudecKue coeMMieHusI. AMWHBI, aMHHOKUCIIOTEL, Benxu. Ctpoenne

1 Ouonoruueckas GyHKLMs GENKOB.

Xumust u orcusie

Xvmusi M ODraHM3M dYeloBeKa. XHMHYECKME 5IEMCHTHl B OpraHu3Me HejIOBeKa.
Opranuyeckue 1 Heoprannyeckue Bemecra. OCHOBHBIC KUIHEHHO HEOOXO/IMMBIE COEMMHEHHS:
Genku, yrieBomsl, JKHpPb, BUTAMHUHBL YTICBO/Bl — [NABHBI HCTOUYHUK DHEPIUM OpraHu3Ma.
Pons sxnpos B opranmsme. Xonectepun u ero pois B 3JI0POBbE YEIIOBEKA.

Munepansubie BerecTBa B MPOJYKTAX ITHTAHWS, TMHIIEBBIE JOGABKH. Chanancuporannoe
NUTaHUE.

Xuvua B Gwrry. Bopa. Kawecrro Boas. Momomue u HUCTAMME cpencrea. [Ipasuia

OezomacHoi paboTs! o cpeicTBaMH BbITOBOMH XUMUH.

PONb XMMHYECKHX 3IIEMEHTOB B M3HM pacTCHMIA. Ynobpenus. Xumuueckne cpejcrra

3QIUTE] pACTEHUIH.
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PA3JIEJ 2. BUOJIOI' 1S

Buojorus — coBokynmocrs nayx o sxupoii npupone. MeToabIHAY9HOTO IO3HARKS B GHOJIOrHH

JKuas mpuposa Kax o6BekT M3YHYEHUs OHONOTHA. METOJIBI HCCIIe/[0BAHMS KHBOMH OPHPOJILI B
Guonornn. Oupenenenue Ku3MH (¢ npuBiedeHnHeM maTepuana u3 Pas/ieiIoB GU3MKH H XHMHM).
YpoBHM Oprauuzanuu KuzH.

Knerica

Hcropus m3ydenmss wrerku. OcHoBHBIE HOJIOKCHHUS  KJIETOYHOH Teopun. Knerka —
CTPYKTYPHO-(QYHKIIHOHATLHAS (271eMenTApHAT) eMHHUNA KHUIHH.

Crpoenue knerku. ITpOKapHOTBI M 3YKAPHOTEI — HU3MIHE W BhICIIHME KJICTOYHBIE OPraHH3Mbl.
OCHOBHBIE CTPYKTYPHBIE KOMMOHEHTBI KJIETKH dykapuot. Kietounoe sipo. ®ymxuums sapa:
XPaHCHHE, BOCIPOU3BECHHE M IIepejiada HACIEICTBEHHO HH()OPMALY, PEryIAIHEs XAMHYECKON
AKTHUBHOCTH KJIETKH. CTPYKTYpa B (YHKIMHE XPOMOCOM. AYTOCOMBIH IOJIOBBIE XPOMOCOMBL

buonornyeckoe sHaveHMe XHMHYECKHX HIIEMEHTOR. Heopranmueckie semecrsa B cocrase
KNeTky. Poib BOZ(BI KK PACTBOPUTENS M OCHOBHOIO KOMIIOHCHTA BHYTPEHHEH CPEIbI OPraHu3MOB.
YrmeBoasl ¥ Mmmasr B KneTke. Crpyktypa u Guonoruueckue dynxiun Genkos. Crpoenne
HYKJICOTHIOB ¥ CTPYKTYpa IONMHYKICOTHAHBIX [Eleil JHK u PHK, AT®. Bupycsl u
Gakreprodarn. Heknerounoe CTPOCHHME, KH3HEHHBIH LMK M €r0 3aBHCHMOCTL OT KIGTOUHBIX
(opm sxu3nn. Bupycsr — BO3OYIMTENH HHDEKIMOHHBIX 3abosieBanuii; mousTHe 06 OHKOBMpYCAX.
Bupyc nmmynonednimra yenopexa (BUY). Ipodunaxruka BU Y-nngexmuu.

Oprannzm

Opraunsm — enunoe ueoe. MHuorootpasue opranusmos. O6men BCIIECTBOM M JHEPruei c

OKPYIKaIOIel Cpe/ioft kak HeoOxoaumoe YCJIOBHECYIIIECTBOBAHHS JKUBBIX CHCTEM.

CnocoGuocrs  k CaMOBOCIIPOMSBE/CHHIO — OJHA M3 OCHOBHBIX OCOGEHHOCTEH YKHUBBIX
OpraHu3MOB. Jle/IcHHe KIIeTKH — OCHOBA POCTa, Pa3BUTHA M Pa3MHOKEHHS OpraHu3MoB. Becmomoe
pasMHOXeHHe. Ilomoo# mpomecc w  monoroe pasmHoKeHHe.  OnnonoTBopenne, ero
Ouonoruyeckoe 3HayeHue.

[onsirue 06 HHMBUIYAIBbHOM  (OHTOTGHE3), SMOGPHOHATEHOM (>mOprorenes) u moct-
OMOPHOHATLHOM Pa3BUTHH. Wuusunyansroe pazeutue yenosexa u ero BO3MOXHBIE HAPYIIEHHUS.

OG1uue npezcTasmenus o HACTEACTBEHHOCTH M H3MEHYHBOCTH. ['eHeTHYCCKAS TepMHHOIOTHS 1
CHMBOJTHKE. 3aKOHOMEPHOCTH HAC/IE/OBAHIS . Hacnenosanue npusnakos y uenorexa. [lonoske
Xpomocomsl. Hacrrencrrennsie 6o01e3uu HCITOBEKA, MX HNPAYHHEL M IpoduIakTuka. COBPEMEHHbIE
IIPEJICTABJIEHHUS O TE€HE U reHoMe.

I'enernueckue 3aKonoMeprocTd usmenunsoctr. Knaccuduxanms (GopM HIMEHUHBOCTH.
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Brnusuue myrarenos na opranusm yenosexa.

Ipenmer, sanaun u metoysl cenexuun. |enernyeckie 3aKOHOMEPHOCTH CENCKIUH. YueHHe
H.HW. Basunoa o uentpax MHOI000pasusi W  I[POHCXON/ICHUS KYJILTYPHBIX pacTeHHMI.
Buotexuonorns, ee nocTHikenus, IEPCIEKTURLI Pa3sBUTHSL.

Bujg

OBOJIOLMOHHASL TCOPHSI M €€ POJlb B (OpPMUPOBAHEA COBPEMEHHON €CTECTBEHHO- HAay4YHOMH
KapTuHel Mupa. Bup, ero xpurepun. Ionynsuns kax CTPYKTYpHasi €IMHMLIA BHIA W SBOIIOLHH.
CunreTHueckas TeOpus SBOIIOLHH (CT3). Meuxyimue critbl 9BOTIOLAY B cooTBeTeTBIE ¢ CTD.

Pesynbrarel  ssomonun. Coxpanenue MHOro00pasisi BH/JOB KaK OCHOBA YCTOHYMBOTO
pasuths  Guochepsl. IIpuunHbl BEIMMpanus BUJIOB. Buonormueckuit nporpecc wu
Guonoruueckwuii perpece.

I'unioress npoucxodxienus xusuu. YeaoKHEHHE KUBLIX OpraHH3MOB Ha 3eMJie B mpolecce
SBONMOUMH. AHTDONOrEHE3 ¥ €ro 3aKOHOMEPHOCTH. JloKazaTelbcTsa POJICTBA YEJIOBEKA ¢
MICKOIHATAIOMUMHA  JKMBOTHBIMH. ~ DKOJIOTHYECKHE  (aKTOpBl  aHTpONOTeHesa: YCI0KHEHHE
HONYJAUHOHHOH CTPYKTYDBI BHIA, W3TOTOBIEHHE OPYIMH TPy, IIEPEX0Jl OT PACTHTEILHOTO K
CMCIIAHHOMY THITY IMTaHUs, UCIIOJIb30BaHUE OrHsl. [[0sBACHHE MBICIHTENEHONR IEATEALHOCTH 1
HiIeHopasenbHOR pedn. Iponcxoxaenne yenoseyeckux pac.

FKOCHUCTEMBI

[Ipesmer u 3amaun skomormu: yueHne 06 5K0TOIHYECKHX (axTopax, yuenue o coobiecTnax
OpranusmoB, yuenue o 6uocdepe.

Oxonorudeckue (GakTOPhl, OCOGEHHOCTH WX BO3/IEHCTBHS. DKOJOTHYECKas XapaKTepHCTHKA
Bujia. [Tonstue 06 skonoruueckux cucTemax. Henn maranms, poduaeckie yposuy. Buoreonenos
KaK 3KOCHCTEMA.

brochepa — rnobansuas sxocuerema. Yuenue B, U. Bepuajckoro o Guocdepe. Porms sxupbrx
OpranusmoB B Ouoctepe. Buomacca, Bronornueckmi KPYroBOpOT (Ha NpUMEpe KPyroBopoTa
yraepoaa). OCHOBHBIC HAINPABICHUS BO3NGHCTBHS qenoseka Ha Ouoctepy. Tpanchopmarus

CCTCCTBCHHBIX DKOTOTHUYECKHX CUCTEM. OCOGeHHOCTH arposKOCHCTEM.

Pazmen 4. 3KOJIOT'US

Brenenne.
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OOGbekT usyueHHs dKONOrMM — B3aMMOJCHCTRHE KHBBIX cucTteM. Mcropust paseurtus
3KONIOTHU. METOMIBI, HCIONL3YeMBIE B SKOMOTHYCCKHX ueenenoBanusx. Pons  akosoruu B
(opMUpOBaHIH COBPEMEHHOW KapTHHBI MHPA U B IPAKTHYECKON [IESTC/IBHOCTH JIIOfeH.
3HaYeHHE DKONOTHH B OCBOCHUH npodeccuit ¥ CHCUHATBHOCTEH CPE/HEro PO ECCHOHATLHOTO
obpazoBanus.

IKOJIOTHSI KAK HAYIHAS AHCHUILIHHA.
O6mas sxonorus. Cpeja oburauus u daxrops! cpensl. Obiue 3aKOHOMEPHOCTH/ICHCTBHS
daxTopoB cpe/ibl Ha OpraHu3M. [Tonmynsus. Dxocucrema. buocdepa.

Conmansnas sxonorus. Ipegver U3Y1CHUA COUHANBHOH skooruu. Cpena, OKpyKarolas
HeJI0BeKa, ¢e crienupuka i coctoauue. [lonsTue «3arpsanenme CpejIbIy.

puxnagaas sxog0rus. DKoNoruuecKke HPOOIIEMBL: PErHOHANBHBIE W TIIOBAIBHBIE. [Tpu-
“MHBI BO3SHUKHOBEHMS ITI00ANBHBIX 3KOMOTHYECKHX IPpoGIeMm.
Hemoncrpanuu.
Okonornyeckne GakTopsl K UX BIHSIHHE Ha OpraHM3MBEL
MeXBHIOBbIE OTHOMCHNS: KOHKYPEHIHS, CHMOMO3, XHITHHYECTBO, MAPA3HTHA3M.
Cpena o0uTaHMA YEI0BEKA ¥ FKOTOrHIeCKAs 0e30macHOCTE.
Cpena oburanus qenosexa. OkpyKaomas yenosexa Cpe/ia ¥ €€ KOMITOHEHTEL
Ectecrsennas u nckyccrBennas cpe/sl OGHTARMS YeI0BEKA, Conumansuas cpeja.
Foponexas  cpepa. Topopnckas KBapTipa u TpeOOBaHHA K €€ DKOJOTHYECKOH
6ezonacuocru. lllym u BuGpanms B TOPOACKHUX ycnoBusX. Brusnue nryma v subparmn Haz/I0pPOBbE

FOpOACKOI'0 YejiIOBEeKa.

OKOJIOTHYECKHE BONMPOCH CTPOHTEILCTBA B ropojie. DKONOTHYecKHe TpeGoBaHus K
Oprafusalliy CTPOUTENCTBA B ropoje. Marepraisl, HCIONb3yeMble B CTPOMUTENBCTRE IKHITBIX
JAOMOB M HEXHWNIBIX nomemeHuid. Mx skosoruueckas 6e30nacHOCTD. Kontpons 3a kavectBom
CTPOHUTENBCTBA.

Ceanckan cpema. OcobGennocty Cpe/ibl OOHTAHMSI YENOBEKA B YCAOBHSX CEJILCKON
MECTHOCTH. CelbCKOe X03sHCTBO | ero SKONOrHUeCKHe IpoBIEMEL.

Hemoucrpauus.

Cxema arposkocuctembl.

Konnenums ycroiiumsoro passurus.

BosnukHoBenne kommenumm YCTOHYHBOTO pazBuTHL. [obanbibie IKON02UYLECKUE
npobiaemvl u cnocobr ux peuwsenus. BosHUKHOBCHHE OKOJIOTUICCKMX MOHATUH «YCTOMYHUBOCTEY H
«YCTOHYHBOE PA3BUTHEY.

«¥Ycroii9nBoCTL M paspuTHE», CIOCOOH! PEMICHHS OKOJIOIHYECKHX TPObIIeM B

paMKax
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KOHUETILMK  «YCTOHYMBOCTL ¥ pasBUTHE». DKONOIHYECKHHA cen MHIIEKC YEIIOBEYECKOIO
pa3sBUTHSL.

Hemoncrpanumu,

Vicrionb3oBanue pecypcoB W pasBHTHE 4eIOBEYECKOTO HOTCHIHATA. Munexe «xuBoii

IJIAHCTEI,

DKOJIOTHYeCKHH clIe.

I. Oxpana npapojsI.

Ilpupogooxpannas JesTeabHoCTS. Hemopus oxpaner npupodut ¢ Poccuu, Tunsiopranu-
3allUH, crocobeTsyomux oxpane npupoanl. Ocobo OXPaHAEMBIC [IPUPOHLIE TEPPUTOPUM H HX
3aKOHONATENBHLIA CTATYC. DKONOrUHYECKHE KPUIHCH! M HKOJIOTHUECKHE CUTYalMH, JKONOrHYECKHe
mpobdnems! Poceu,

Mpupoxubie  pecypenr u  wx  oxpama. [Ipuponso-TeppuTopHansuble  acmexThl
OKOJIOTHIeCKHX 1pobiem. ITpuponsie pecypesl 1 Crocobst ux oxpatbl. OXpaHa JIECHBIX PECYpPCOB
B Poccun. Bo3MOXKHOCTH YNpPaBIeHHS SKOJOTMYECKHMH CHCTEMAME (Ha TIpEMepe NecHBIX
OHOTCOLEH030B U BOIHBIX OHOIEHO30B).

Hemoncrpanumn.

SpycHOCTE pacTuTensHOTO coobmecrsa.lTninessie nenu u cetu B Gronenose.

Kpyroeopor Bemecte W mnpeBparmeHue SHEpruM B skocucreme. Ocobo oxpansemble

LIPHPOJIHBIE TEPPHTOPHH Poccu.

[IpumepHbIe TEMBI JOKIA/I0B.

1)BosoGHoBsIeMBlE ¥ HEBO30GHOB/ISIEMEIC PECYpCBI:  CrOocOOBl pemreHns pob/eMsl
HCYEPIIaEMOCTH.
3) Micropus 1 pa3BuTHE KOHLENIMH YCTORYHBOIO PA3BHTHS,

4) Oxpyxaromas cpejia 1 e¢ KOMIIOHEHTHL: Pa3sIHMIHBIC BT/ HA OQHY HpodIieMy.

5) OcHOBHbIE 9KOTOrMYECKHIE IPHOPUTETEI COBPEMEHHOTO MHpa.

6) Ocob0 HeONMaronpusTHBIE B  9KOJOTHUECKOM OTHOIICHUH Tepputopur  Poccum:
BO3MOJKHBIE CIIOCOOBI peIIeHHs TpobIIeM.

7) OcoGo oxpaHaeMbie IPUPOIBIE TEPPHUTOPUA 1 HX 3HAYEHUE B OXpaHe TTPUPOJIBL.

8) IMomysnus Kak SKONOTHYECKAS ¢AnHHIA.

9) IlpyyuHb! BOSHUKHOBEHHS HKOJIOTHUECKHX npoGiieM B ropoJie.

10) TIpo6sembl BOAHEIX pecypcoB u croco0b! BX peinerns B PoccHi.

11) ITpo6nempl MOYBEHHOM IPO3HHM ¥ CrIOCOOLI e pemenus B Poccun.,

12) TIpoGrems! ycTORIMBOCTH TeCHBIX SKOCHCTeM B Poccu.
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13) Crctema kouTpoIs 32 SKONOTHYECKOH BE30IACHOCTHIO B POCCHH.

14) Cospemennble TpeboBaus Kk HKONOTHYCCKOM 6e30IaCHOCTH IIPOAYKTOBITHTAHUS.

15) CrpykTypa 5KOJNOIHUecKo CHCTEMEL.

16) Trepzpie OBITOBBIC OTXO/IBI  CNOCOGHI PELICHHS IIPOOJIEMBI HX YTHITH3AIUMA.

17) Duepretuyeckue pecypesl 1 mpobiema ux HCYEPIIAEMOCTH.
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7. MATEPUAJIBHO-TEXHHUYECKOE U YYEBHO-METOJUYECKOE OBECIIEUEHUE

7.1. TpeGopanus K MEHEMAILHOMY MaTepAaNbHO-TEXHHYECKOMY ¥ y4e0HO0- MeTOHIeCKOMY
00ecneyeHMI0 YCI0BHIH pPeaTH3aun IPOrpaMmbl JHCHHIVIMHBI IPEANONArAeT HATMYKUE YICOHDIX
KabWHETOB 110 (U3HMKe, XWMHUH, OWOIOTHMH, B KOTOPBIX WMEETCHd BO3MOXKHOCTL 00ecneynTs
CBOOOZHBIN Hoctyn B MiHTepHeT Bo Bpems yueGHOr03aHATHS ¥ B NEPUOJI BHEYUEOHOH esaTeNLHOCTH
o0yuaronmxcs.

B cocras xabumeros no dusuke, xumum, GHONOrHH BXOJIAT J1abopaTopuy ¢ J1abopaHTCKOM
KOMHATOH.

Iomemenns kabuueTos (uswkw, XUMEM ¥ GHONOTMM JIOJDKHLI YIAOBIETBOPATH TpebOBAHMAM
CaHUTapHO-3MMICMHOIOTHYECKNX TIPABHI 1 HopmatuBoB (CanlluH 2.42 Ne 178-02) u Gwrrs
OCHAIICHLI THIIOBBIM 00OpPY/IOBAHMEM, YKA3aHHBIM B HACTOSIIHX TpeOOBaHUsX, B TOM YHCIE
CHCUMATH3HPOBAHHON yueOHON MEOETBIO ¥ CPEACTBAMM OBYYEHHUS], JOCTATOUHBIMH JUIS BBITOTHEHUS
TPpeOOBAHMH K YPOBHIO ITOArOTOBKH 0GyYaromuxcs.

B kabumerax wnmeercs MymbTHMenmiinoe 000py0BaHKE, MOCPEACTBOM KOTOPOIrO YUYACTHHKH
00pasoBaTeIbHOrO  IIPoIecca  MOryT IPOCMATPHBATL  BU3YalbHYI0 HWHOOPMALMIO 110 (u3HKe,
CO3M@BaTh NIPE3CHTAMH, BUCOMATCPHAIIBI U T.11.

B cocras ywebHo-meTonuueckoro M MarepUATBHO-TEXHUUECKOTO obecreueHust MporpamMmal
yueOHol pucuummuet «EcrecTBo3Hane BXO/IT:

¢ MHOTOYHKIMOHATLHBI KOMIUIEKC TIPETIOIaBaTelIs;

* HarJs/IHBIE 110C00Ms (KOMIICKTEL yueBuLIX Tabimui, TITAKaTOB, TIOPTPEThI BBIAAOIHXCS YYEHBIX B
00nacTy ecTeCTBO3HAHMS U T.I1.);

* MHQOPMAUHOHHO-KOMMYHHKAIHOHHEIE CPE/ICTRA,

* DKPAHHO-3BYKOBBIE TTOCOOHS;

* KOMILIEKT 2JICKTPOCHA0MKEHHS KAOUHETOB;

* TEXHUYCCKHE CPE/ICTBA 00yYeHuUS;

* IEMOHCTpalMOHHOE 000pyAOBaHHe (06IIEro Ha3HAYEHUS U TeMATHICCKHE HabOPEI);

* maboparopHoe 060pyﬂ03?iHHe (obutero HasHaueuws W TeMaTMUecKue HAOOpPLI, B TOM 4HCse JUIst
HOCTAHOBKH NEMOHCTPAMOHHOIO H YY4EHHYCCKOTO IKCIIEPUMEHTE, PEaKTHRBEI);

® CTaATHYECKHE, AAHaMHYECKUeE, JEMOHCTPALHOHHEBIE U pasgaTOqHLIC MOJEIH, BKJIIOUAs HaTypalbHbBIC

00BEKTEI;
* BCIIOMOTaTe bHoe 000py 10BaHue;

® KOMILUICKT TEXHUYECKOH JOKYMEHTAUWH, B TOM YHCIIE Hacrioprta Ha CpejcTra 06Y'~I€HHH,

HHCTPYKIHU 110 UX HUCITONL30BAHHIO U TEXHHUKE 6630HaCHOCTH;
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* buboTeunbIi Gon.

B 6ubmuoreunwiii  dowmy BxOmAT YUeOHUKH, Y4eOHO-METOMMYCCKHE KOMILICKTDI (YMK),
obecrieynBaroIue OCBOEHHE YYeGHOM JIMCITAILIMHES «EcTecTBO3HAHMEY), PEKOMCH/IOBAHHbIE MITH
JIOITYLIEHHBIE ISt HCIIONL30BaHUS B MPO(ECCHOHATBHBIX oOpazoBareNbHbX
OpraHu3alMsIx, peal3yiomux  06pasoBaTeNbHYI0  NporpamMmy Cpe/IHEro
001mero 00pazoBaHus B penenax oceoenus OIMOIT CITO na 6aze ocHoBHOrO ob1ero o6pazopanms.
bubmuoreunsiit  doun COJIEPIKUT (usuyeckwe  sHIMKITONEWH, aTJ1ackl, CIOBapH,
CIPaBOYHHKH TO (M3UKE, XUMHH, OHOJOIHH, HayqHYI0O W HayYHO-NOIYNSAPHYIO IJIMTEPaTypy
CCTCCTBCHHO-HAYYHOrO COZEpkaHus. B mporecce ocBoeHus nporpamMmbl  y4eOHOH JIHCHUILTHHEI
CTYACHTBI JIOJUKHBI MMETh BO3MOXHOCTH JOCTYNA K 3ICKTPOHHBIM y49eOHBIM Marepuagam 1o
CCTCCTROZHAHMIO, BKITIOYAS QHUIHUKY, XUMHIO, BUOOTHIO, MMEIOMHMCS B CBOOO/IHOM JIOCTYTIE B CETH

HMureprer (31eKTpoHHbIM KHHTaM, IPaKTUKymMaM, Tectam, marepranam EI'D u np.).

7.2MH®OPMAIIMOHHOE OBECHEYEHWUE OBYYEHUS

OcHOBHBIC HCTOYHHKH:

Caenxo O. E. EcrecrBozuanue : yuebnoe mocoGue / O. E. Caenko, T. TI. Tpymmna, O. B.
Jloreunenko. — Mocksa : KrnoPyc, 2020. — 363 ¢. — (Cpennee npodeccuonamsuoe obpasoBanue).
— URL: https://www.book.ru. — Pesxim JOCTYTIA: 10 TTOIITUCKE.

JonoHuTEILHAS IMTEPATYDA

Fopenos A. A. Ecrectsosmanue : yueGmoe mocoGue s CIIO/ A. A.Topenos. — 4-¢ wu3g.,
nepepad. u jon. — Mocksa : Wsnarenscrso IOpaiit, 2020. — 355¢. — (ITpodreccnonansroe
obpasoeanue). — URL: https://urait.ru. — Pesxcnm JOCTYTIA: 110 MOJITUCKE.

Crpembuux O. H. Ecrectosnanme - yuebnoe mocobue s CITO / O, H. Crpensuuk. — Mockga :
Wznatenserso  [Opaiit, 2020, — 223 ¢, — (ITpodeccunonansuoe obpaszopanue). — URL:
https://urait.ru. — Pesxum JOCTYIIA: 1O TIOJIITHCKE.

Wnreprer pecypesr:

1. www.agp.edu.ru (BapmanThI VHIMBHAYAIBHBIX JOMANIHUX 3aMaHuil ) KpaTKwii KOHCHEKT IS

BLITIONINEHHN 3a/[aHUH, CTIPABOYHbBIC MAaTEPHATED)2. Www.nre.edu.ru—yqe6Hoe nocobue

3. www. grandars.ru>shkola/estestvoznaniefosnovnve—OCHO'BHme OPHHLIMAIIEL COBPEMEHHOTO

CCTECTBO3HAH K

4. www.kirensky.rustud/natural/natural 1 .pdf-naykascoBpemennommupe 5.www.rudocs.exdat.com

6.www. class-fizika. nard. ru («Knacc!nas gocka s TO003HATENLHBIX »).
7.www. physiks. nad/ ru («®uzuka s AHUMAlHAX »).
8. www. interneturok. ru («Buzneoypoku mo IIPEAMETaM IIKOJILHOH TPOTPAMMEBIY).

9. www. chemistry-chemists. com/ index. himl (3MeKTpOHHBI KypHan «XUMMUKH W
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xumust»). 10.www. hemi. wallst. ru («Xumus. OGpazopatensubrit caiir st IIKOJIEHHKOBY).

I1.www. alhimikov. net (O6pazoBarembubii caift s IIKOJIBHUKOB). 12.www. chem. msu. su

(DnexTponnas GubiroTeKa MO XUMMH).

13.www. hvsh. ru (kypran «Xumus B mkone»). 14.www. hij. ru Gxypran «Xuamust u Ku3HB»).

15.www. biology. asvu. ru (Bes Guomnorus. CoBpemennas OHONOrHs, CTATHH, HOBOCTH,

6ubinorexa).

l6.www. window. edu. ro/ window (Emmnoe oxmo Joctyna K - 00pasoBaTeBHBIM pecypeam
WnrepHera o 6uonorun).
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8. XAPAKTEPUCTUKA OCHOBHBIX BHUJIOB YUYEBHOI JAESITEJIBHOCTH

KonTposb u  onenka pesynnTaToR ocBOCHHS Y4eOHOM  IHCIHIUTHHLI OCYIIECTBIISETCS

IIpCIIoIaBaTeieM B IIpolecce [TPOBCJICHHS TIPAKTHYECCKUX 3aH${THI‘/JI, TECTHPOBaHM, a Takxe

BBITOJIHEHHW S OGY‘-IB.EOID,HMHCH WUHIWBHAYANLHBIX 33J0aHuid M HpOMe)I{)/TO‘IHOi:‘I arrecTranuen.

MeToaps! KoHTpoNs HanpaBens! Ha IPOBEPKY 00yJaroIHXCs:

v

TTO3UIHH;

NpeAIaraeMbIx 3a[aHuii;

— BBITOJIHATE YCJIOBHS 3/1aHHS Ha TBOPYCCKOM YPOBHE C mpEaCTaBICHHEM coOcTBREHHOM

— [ienaTh 0CO3HAHHBIH BEIOOP CII0CO0O0B JeficTBri 13 pance HU3BECTHEIX;

—OCYIUECTBIATE KOPPEKUHIO (HCIPABIICHHE) C/ICIAHHBIX OIIUOO0K Ha HOBOM ypoBHE

v" —pabotars B TPYITIE ¥ IPC/ICTABIATE KaK CBOKO, TAK M MO3UIMIO TPYIIIIb]
Conep:xanne XapaKkTepHCTHKA OCHOBHBIX BH/OB 1eATeIbHOCTH cryaentos | Konrpoun u
o0ygenus (Ha ypoBHe yueOnbIx AciicTBHif) OleHKa
pe3yaLTATOR
Brenenue DOHU3IUKA

PazeuTre crnocobHOCTEH ACHO M TOYHO W3NaraTh CBOM MBICIIH,

JIOTHYECKH OOOCHOBLIBATE CBOIO TOYKY 3PCHMUSI, BocnpuHuMars | Texynnmii

¥ aHAIU3MPOBATL MHEHMs COOECE/IHUKOB, TPH3HABAS MPABO KOHTPOJIbL B

APYTOTO Helloseka HA wHOe MHeHMe. Ilpusenerne npumepor dhopme:

BIIMSIHAA OTKPBITHA B (DM3MKE HA MPOrPecc B TEXHMKE M | - YCTHOIO

TEXHOJOIHH NPOU3BOJICTRA

Kunemaruka

Mexanura
Oznrakomienne co crnocobamu OIHUCAHHS
MEXaHWYECKOrO  JIBUKEHHS,  OCHOBHOM  3ajayecii
MEXaHHUKH.
Hzyyenne OCHOBHBIX GUsHYECKUX BEJIMIHH

KHHEMATHKH IIePEMEIEH W31, CKOPOCTH, YCKOPEHUS.

Habmonenne OTHOCUTEITEHOCTH MEXaHUYECKOTO
ABHKEHHS.  DOPMYIHMPOBAHME  3aKOHA  CIONKCHUS
CKOpOCTEH.

Hccnenosanne PaBHOYCKOPEHHOTO IPSIMONMHEHHOIO

JABMXKCHHSL (HA TnpuMepe CBOGOMHOrO —mMajeHus TEN) W

PaBHOMEPHOTO JABKIKEHHS TENA [0 OKPYIKHOCTH.

H  IIMCBMEHHOIO
orpoca;

- 1abOPaTOPHBIX
pabor

Hroroesrii
KOHTPOJIL B
hopme
maddepenumpona
HHOT'O 3ayeTa.
Onenka:

- Pe3YJILTAaTHBHOCT
U paboTsr

o0ywaronierocs
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[Tonumanue CMBICITa OCHOBHBLIX ¢H3H‘-I€CKPIX
BCIIMYMH, XAPaAKTCPUIYIOIINX PaBHOMEDHOE

JABHIKCHHE TE€JIa 10 OKPYIKHOCTH.

Hunamuxa

Ilonumanue cmbicna Takux —(QH3WYECKHX MOJeNeH, Kak
MaTCpHallbHas TOYKa, MHEPUMAILHAS CHCTEMa OTCUYCTA.
M3mepenne Macesl Tena pa3IuaHbIME CrIocoBaMu. Wzmepenue
CHII B3aMMOJICHCTBHS! Tell. Brrumcnenne sHadenus ycxopewus
TCJI TI0 M3BECTHLIM 3HAYEHUAM NCHCTBYIOMMX CHIT 1 MACC TEIL.
YMeHHE pa3IHyaTh CHIY TSKECTH U Bec Tena. OObICHEHHE |
IPUBE/ICHAC IPUMEPOB SBICHHS HEBECOMOCTH.

[IpuMenenne OCHOBHBIX —ITOHSTHH, dopmMyn H  3aKOHOB

AHHaAMHKHK PEIICHUIO 387184

3aKoHbI
COXpaHeHusd

B MEXaHUKE

OObscHEHHE pEaKTHBHOIO JBIIKEHHS HA OCHORG 3aKoHa
COXpaHneHWs umIynsca. llpumenenne 3akoHa coxpameHus
MMIYILCA T BEIMUCTICHHS H3MEHEHUH CKOPOCTEH TEN Ipy 1X|
B3aHUMO,ICHCTBHNX

Beruncnenne paGoTel CHMI M M3MEHEHHS KHHETHUECKON
SHEPTHHTENA.

Brerucnenne noteHumMansHoi SHEPTHH TEN B IPABHTALIMOHHOM
mose.

XapaKkTepHCTHKA TIPOM3BOUTENLHOCTH MAIHE 1 IBHraTeei

CHCIIOJNIL30BAHKHEM TIOHSATHS MOIIIHOCTH

Ocnosvr Monexyispuodi grusuru u MEPMOOUHAMUKY

[IPA  BBIIOJHEHUH
3aJIaHU Ha
yaIeOHBIX
3aHATHAX, OICHKA
Pe3yNbTaTHBHOCTH
BBLITIOJIHEH S
CaMOCTOATEILHBIX

pabor

37




Mounekynsapuas

huzuka

DOpMYIMPOBAHHE OCHOBHBIX  ITOJIOIKEHMH MOJIEKYJIIPHO-
KHHCTHIECKOH — Teopuu.  BhiMoiHeHHe — 3KCIEpHMEHTOB,
CIyXaIuX  ODOCHOBAHMEM  MOJIEKY/IAPHO-KHHETHUECKOM
Teopun. Habrmonenne GpoyHOBCKOrO ABMKCHHS ¥ SBICHMS
Jupdyzun.

Ornpenenenue mapamerpoB Bemecrsa B rasoo0pazHomM
COCTOSIHMM ~ Ha  OCHOBAHWH  YPaBHEHMS  COCTOSHMS
HJIEalIbHOTOTa3a.

IIpencrasnenue B Buae rpadura u30XopHOTo, 1300apHOro

H H30TCPMHYECKOro IpoueccoB. Beruwmcnenue cpemmei
KHHETAYECKOH DHEPIMH TEIUIOBOIO ABHIKEHHS MOJIEKYIT T10
M3BECTHOM TEMIIEpaType BEINECTRA.

HMamepenne BIaxxHOCTH BO3yXa

Tepmonunamuxa

OKCTICPUMEHTANILHOE  MCCIEOBAHUE  TEILIOBBIX
CBOMCTBBEINECTRA.

Pacuer xommgecTsa TemnoTe, HEOGXOAMMOrO
JISOCYIECTBIICHUS

nporecca  IpeBpamiCHMs]  BEIIECTBA W3 OJHOIO
arperaTHOrOCOCTOSHUSA B JAPYIOE.

Pacuer m3menenus BHyTpeHHeiH SHEPIuM Ten, paboTel U
NEPEIANHOr0  KOJIIMYECTBA TEIVIOTHl HAa OCHOBAHHU
NIEPBOro3aKOHA TEPMOIMHAMMKH.

OObsicHeH e IPHHIMIOR NEHCTRHS TEIUIOBBIX MAMIHH

OcHogwl dexmpodunamuru

DeKTpocTaTHKA

Beraucnenne cuir B3auMoieHcTBIS TOUCTHEIX JMEKTPUYECKHX
3apsIIoB.

Beraucnenne HAIPSIKCHHOCTH H IIOTEHIHAAA
DIICKTPHYCCKOrO ITOJIsl ONHOrO M HECKOJIBKHX TOYEUHBIX
3apsyIoB.

HMamepenue pazHocTy noTeHIHAIOB.

[IpuBenenye npuMepoB NpoBOIHUKOE, JTUBIIEKTPUKOB
HKOHJIEHCATOPOB.

Habmonenue snenns snexrpocrarnyeckoi HHIIYKIMH

W ABJICHMS MOJAPH3ALMH JIUICKTPUKA, HAXOJSAIErocs

B SJICKTPHYECKOM I10JIC
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IMocTosguubiH ToK

V3mMepenrie MOIIHOCTH 3JEKTPHYECKOTO TOKA. U3mepenne
OJICH BHYTPEHHETO CONMPOTHRICHMS MCTOYNEKA TOKA.
Cbop w wucnbtanme onekTpHueckmx  nemei ¢
Pas/MYHBIM COEMHEHUEM MPOBOJHUKOB, DPACUCT HX

11apaMeTpoB

MaruutHoe nojie

Habmiopenue neifcTBHs MarauTHOro mons na NPOBOJAHUK C

TOKOM, KAPTHHOK MarHUTHBIX ITOJIEH.

DopmyIHpPOBAHKE IPABHIIA TEBOH PYKHU ISt OnpeeneHNs
HanpaBIeHUs CAIIBI AMTiepa.

Berauciienne cuin, 1efiCTBYIONMX Ha IPOBOIHUK ¢ TOKOM
B MarHUTHOM [OJIC, OOBACHEHHE MPHUHIMIA IEHCTBUSL
BIICKTPOIBUTATEIIS.

MCCJT@,I[OB&HHG SIBIICHUSI OJICKTPOMArHUTHON HHIYKIHH

Konebarnus u connel

Mexanugeckue

xonebauuss u

IlpuBenenvie  mpumepoB  KonebaTeNbHBIX  JIBHIKSHUIL

WcenenoBanne  3aBucumocTu nepuojsa  xosnebGanmii

BOJIHEI MaTeMaTH4ecKoro MasTHHKA OT €ro JUIMHBL, MacChl |
aMILIHUTY /B KonebaHui. Onpenenenne  yckopenmus
CBOOOJHOrO TaJCHWs ¢ MOMOIILI0 MATeMATHICCKOro
MasTHHKA.
Habnromenune xonebanuit 3pyuarmero rena. ITpuBenenue
SHAYCHHS  CKOPOCTM  PACHpOCTPAHEHHS  3Byka B
pa3IMYHBIXCPEax.
YMenue o6bsICHATE HCTIONB30BAHUE YABTPa3ByKa B MeJIHIIMHE
DNeKTPOMArHUTH Habinonenne ocuuiiorpaMm rapMOHHYECKHX KOTeOaRIH CHTE]
130 TOKa B [EMNH.

KoJyebanug u

BOJIHEBI

OObsicnenne  npeBpareHuns SHEPrHU B
M/ICaTbHOMKONIEOATENEHOM KOHTYDE.

H3ygenue yeTpoicTra %} IIpHHIKTIA JeACTBUS
TpaHchopMaropa. AHaINZ CXeMbl Nepefavyn 3IEKTPOIHEPTHH
Ha OOJIBINHE PACCTOSHHU.

[Ipusesienne npumepor BumoR PazHOCBA3H. 3HAKOMCTBO C
YCTPOHCTBAMHY, BXOJSMIUMHI B CUCTEMY PATHOCESI3H.

Obceysnenne ocobennocTeit pacIpoCTpaHeHus paguMoBOIIH
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CBeToBbIE BOJIHEI

HpHMGHGHHC Ha  NOpaxThKe 3aK0HOB OTpaXKeHusd

"

IIPCIOMIICHAS CBETA MpW pelleHuH 3ajau. HaGmomenue

ABJICHUS TU(DPAKI[MU | JIUCIIEPCHU CBETA.

Dnemenmol k6anmMoBoL PusUKy

KBanToBBIC Habmonenue dorosnexrpuyeckoro apdexra. Pacuer
CBOMCTBa MaKCUMalbHOH KHHETHYECKOH SHEpruu DIEKTPOHOB
cBeTa py

hoTosrddekre
Pusnka atoma Dopmynuposanue MOCTYJIATOB bopa.

HabGmonenne muneituaroro w HETIPEPLIBHOTO
CIIEKTPOB.

Pacuer 4acToTel W AMHHBI BOJNHBI UCITYCKaeMOro CBeTa
IpH HEPEXO[E aroMa M3 OJHOTO  CTALMOHAPHOIO
COCTOSIHMSA B JIPYTO€.

Obmwscuenne npununa nelcTas llazepa

Du3MKa aTOMHOTO
anpa H
3JIEMEHTAPHBIX

HaCTHIL

Habmonenne Tpekos  ambda-gacrunr Kamepe
Bunscona. Perucrparius SANCPHBIX  U3NYYCHHUH ¢
OMOIIBIO cueTyuKal eiirepa.

Pacuer sHepruu casisu aroMHBIX siep.

[lonumanue ueHHocTM HaygmOro mosmamus MHpa He
BOOOINE Ul YETOBEYECTBA B MEIOM, a JyIs KaK/1010

OG)/‘IB.IOL[IEI"OCS[ JIMYHO, JEHHOCTH

OBJIAACHHSI METOOOM Hay4HOI'O TIO3HaHWS I8 JOCTUMKEHUS

ycrnexa B JI000M BHIC IIPAKTHYECKOH JICSTeTbHOCTH

XUMMS

Texymumii

Bregenne

PackpeiTie BKimaza Xummyeckoit KapTHHbI MHpa B
CAMHYIOCCTECTBEHHO-HAYYHYIO KAPTHHY MHpA.
XapakTepucTHKa XHMMUH Kak MPOM3BOJIUTETLHOM

cuiLIodInecTra

KOHTPO.JIb

thopme:

YCTHOTO
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Baxueimue
XUMHYECKUE

TIOHATHSI

YMeHne jarb onpejencHue u OIIEPUPOBATH CHAEAYIOIUMHU
XUMHYCCKHMM  TIOHSITHUSIMH: «BEINECTBOY, «XUMHUYECKHI
ANEMCHTY, «aTOM», «MOJICKYJIa», «OTHOCHTEJILHBIC aTOMHAS
W MOJICKYJIIDHAA ~ MacChly,  «MOH»,  «AIOTPOIHAY,
«HM30TOIILI,

«XUMHUYECKas CBA3LY, «IJEKTPOOTPHIATENEHOCTEY,
CBAJICHTHOCTBY,  (CTENCHb  OKHUCICHHSY,  «MOJIbY,
“MOJIApHAsT Maccay», «MOISIPHBIA 00BEM Tra3000pa3HBIX
BELLECTBY,

«BEIIECTBA MOJICKYIIAPHOTO H HEMOJIEKYIIIPHOTO CTPOEHUSY,
«PacTBOPLIY, «3IICKTPOIIHT H HEICKTPOJIUTY,
CONICKTPOJIMTHYIECKAs — JUCCOLMALUSY,  KOKUCIAMTENb |
BOCCTAHOBUTENbLY,  (OKHCJICHHE W BOCCTAHOBJICHHEY,
«CKOPOCTH  XUMHUYECKOU PeaKLMm », «XMMHYCCKOE
paBHOBECHEY,

«YTJICPOJIHBIA CKENET»,

«(YHKUMOHATBHAS IPYIIIAY, <H30MEPHsI»

OcHoBHBIC
3aKOHEBI -

XHUMHH

CDOpMyJTHpOBaHHG 3aKOHOB COXpaHeHWs MAacCChl BELIECTR
M TIOCTOAHCTBA COCTARa  BEIIECTB. Ycranosnenue
IIPHYHHHO- CIIEACTBEHHONW CBA3ZK MCKIY COAEpKaHUEM
OTHX 3aKOHOB U

HaIIMCaHNEM XHMHYECKUX GOPMYJI U YPABHEHHH.

PackpeiTue pu3HHuecKoro CMBICIIA CUMBOJTHKH
[lepuoanueckolt  Tabmmisl  XHMAYECKHX — 3EMEHTOR
H.U.Menneneera (nomepos DJIEMEHTA,ICPUOAA, I'PYIILI) K
YCTAHOBIICHHE UPHYAHHO- CIEJCTBEHHON CBS3H MEMIY
CTPOCHHEM aTOMa W 3aKOHOMEPHOCTAMHE M3MEHEHHS CBOMCTR
JNIEMEHTOR M 0OpasOBaHHBIX HMH BEINECTE B NCPHOJIAX U
rpymmax.

XapakTepucTHKa 3NEMEHTOB MAJIBIX HEPHOIOB 10 WX
MOJIOKEHUIO B Ilepuonugeckoii CHCTEME

JA M. Menneneesa

144 MMUCEMEHHOTO

onpoca;
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OcHoBHBIe TeOpUH

XuamMuu

YCTaHoBIIEHHE 3aBHCHMOCTH CBOMCTE XUMIUCCKUX BEIIECTB
OT CTPOCHHS arTOMOB 00pasylomKMX MX XUMHYECKHX
BIEMEHTOB.

XapakTepucTuka BaKHEHIIHX THIIOB XMMHUCCKAX CBSI3CH M
OTHOCHUTEILHOCTH TOMH THITOJIOTHH. Ob6macuenne
3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTARA H CTPOCHHS
KPUCTAIHYECKUXPEIICTOK

QopmynupoBanue OCHOBHEBIX IONOMKEHHIT TEOPUH
SIEKTPOIIATUYECKON JUCCOMHUAIHN H XaPAKTEPHUCTHKA B CBETE
3TOH TEOPHH CBONCTB OCHOBHLIX K/IACCOR HEOPraHUYeCKmx
COEIMHEHWH,

Dopmynuposanue OCHOBHBIX HOJIOKCHUH TEOPUHU
XUMHYCCKOIO CTPOCHHS OPraHHYeCKHX COCAWHEHHH WU
XAapakTEPHCTHKA B CBETE 3TOH TEOPHH CBOMCTB BayKHEHINHX
NpeaAcTaBuTeNne OCHOBHBIX KJIACCOB OpraHvYecKHX

COCQMHEHUN

Baxueiimue
BellleCcTRa

W MaTeprabi

XapaKkTepuCTHKa CTPOCHHS ATOMOB 1 KPHUCTAIIJIOB ¥ HA 3TOM
OCHOBE OOMmIAX (H3UYECKMX U XUMHYECKMX CBOMCTB
METAIVIOBH HEMETALIOE.

XapakTepHucTHKa COCTARA, CTPOCHMUSI, CBOMCTB, MOIYyYEHHS]
HIPUMCHEHHE BAKHEHIIINX HEMETAILIOB.

XapakTepHcTuKa cocTaRa, CTPOEHHS H 00Immx
CBOMCTB BaXKHEHIIMX KIACCOB HEOpraHu4yecKux
COCJIMHECHHH.

Ornvcanne COCTaBa 51 CBOMCTB Ba&3KHEUIITHX
UPE/CTABUTCIICH OPTAHHYECKHX COSIWHEHHH: METAHONA U
STAHOJIa, CIONKHBIX dQHPOB, KHPOB, KapOOHOBBIX KHCAOT
(yxcycnoii KHCIIOTEI), MOHOCAXapHA0B(TII0KO3bI),

AHcaxapuios (caxapossl),
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TOJMCAXapHJIOB (KPaxMaa i LEION03bI), AMHHOKHCIIOT,

6GHKOB, HCKYCCTBCHHBIX ¥ CHHTCTHYECKHX IIOJTUMEPOB

XUMUUECKHiA
SA3BIK

W CUMBOJIMKA

Ucnons3oBanne B yuebuoit u npodeccHoHaNbHOM
ACSTENILHOCTY  XHMHYECKHX TEPMUHOB M  CHMBOJIMKH.
HaswiBanue wsyueHHbIX Bemecre o TPUBHATLHON MM
MEXKTYHapOIHOW HOMEHKIATYPE M OTPAYKEHHE COCTARA ITHX
COC/IMHCHUH € TOMOLIBIO XUMHYECCKHX (hOPMYIL.

OTpaskenne XHMIUYECKUX ITPOIECCOB ¢ NOMOMIBIO YpaBHeHWi

XUMHYCCKUX peaKIlHii

XUMHYecKne O0bsicHeHHE CYNIHOCTH XHMWYCCKHUX TIPOLIECCOR.

peakuuu Knaccudmranus xumugeckux peaxumii mo Pa3THYHbBIM
IpH3HAKaM

XuMugeckuit BrImosiHeR1nE XHMHYECKOTO IKCIIEPUMENTA B ITOHOM

IKCTIEPHMEHT COOTBETCTBHH C PABUJIAMH TEXHUKH GE30MACHOCTH.
Habmronenue, pukcupopanue u onmcarnme PE3YIBTATOB
IIPOBE/ICHHOI0 IKCTICPUMEHTA

XuMuaeckas IlpoBenenne  camocTosTensmoro [IOUCKA  XUMHYECKOH

uHdopmaims MHOOPMALIMKE ¢ HCIIONB30RAHHEM Pa3sNHYHBIX HCTOYHHKOB

(HaYYHO-IIOIYIISIPHBIX H3AHMI, KOMITBIOTEPHBIX 043 JJAHHLIX,
pecypcoB Mureprera); ucnons3oranue KOMITBIOTEPHBIX
TEXHONOTHH Juisl 00pabOTKH W I1epeau XMMHYECKOH

MHOOPMAIINH U e¢ IPE/ICTABICHUS B PasHYHBIX opmax

Ilpodunshoe wu
npoheccHOHANbLH
0 3HaYMMOE

CoJleprKaHne

OObsicHEHIE XUMHYECKUX SIBIIEHMUI, IPOMCXOJAIINX B IIPHPOJIE,
ObITY 1 Ha IIPOU3BO/ICTRE.

Cobimoaenne npaBun 3K00rwIecKr I'PaMOTHOTO MOBEJEHUS B
OKpyIaroIei cpeme.

Ouenka BIMAHMA XUMHYECKOrO 3arpsi3HCHUS  OKPYIKAIOLIEH
CPCABI Ha OPraHu3M YEJIOBEKA H IPYIHE JKMBbIE OPraHH3MBL
Cobmonenve npasun GezonacHoro 00pallenys ¢ roprOYHME 1
TOKCHYHBIMH  BEIIECTBAMH, J1a0OpaTOpHLIM  0BOPyIOBAHIEM,
Kputnueckas OLIGHKA JIOCTOBEPHOCTH XUMUYECKOH

MH(DOPMAIH, HOCTYNAIOMIEH H3 PAa3HBIX HCTOYHHKOR
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BHUOJIOT W]

bronorus —
COBOKYITHOCTE
HaykK O 3KHBOH
npupoge. Mertopsr
HAYYHOTO

Oo3Hanus B

ouonoruu

3HAKOMCTBO € 0GBEKTAMH M3yYeHUs GHOJIOTHH.
Brustsnexne pou 6uonoruu s (bopmupoBaniu cospementoii
CCTCCTBCHHO-HAYYHOH KAPTHHLI MHPa M NPaKTHYECKOM

JeATENLHOCTH JTIoAeH

Knerxa

3HAKOMCTRO € KIETOYHOM Teopueit CTPOEHHsI OPraHU3MOB.
lonyyenne mnpeacrasnenns o POTH  OPraHW4ecKHUx W

HCOPraHWYeCKNX BEIIECTB B KJIETKE.

3Hanue CTpOEHHS KIIETOK 110 pesyasTaraMm pa60'1‘131 CO CBCTOBELIM|

MHKPOCKOTIOM.
YMeHue onucheBaTh MHKDONIPENapaTsl KJIETOK pacTeHHi.
YMenue cpaBHUBATHL CTPOCHHE KIETOK PacCTEHUH M JKHBOTHBIX

I10 'OTORBIM MHKpOIIperraparam

Opranusm

3HaHHE OCHOBHEIX CIIOCOOOR Pa3sMHOMKEHHS OPIraHUu3MOB,
CTaaui OHTOreHE3a Ha [IPEMEpE YeNOBEKA.

3HaHUe NIPHYUH, BEI3BIBAIOIINX HapylICHUS B Pa3BUTHH
OpPraHy3MOB.

YMeHHE [10IB30BaTLCS TCHETUUCCKOH TEPMHHOJIOTHEH W
CHMBOIIMKOH, peIaTh NpocTeHUIHE TI'eHETHYECKHE 3aJTauH,
3HaHuEe ocobeHHoCTeH HACE/ICTBEHHON M HEHAC/IEACTREHHOM

H3MEHYUBOCTH H UX OHOIIOTHYeCKOH POJH B 3BOJIIONHH JKHBOTQ

Bun

YMenue ananusuposaTh 1 orenuBarn Pa3TAYHBIC THITOTE3BI
MPOMCXOKICHHS] JKHIHH Ha 3emite.

YMenue npoBoauTh omHcanne 0coBeil OJIHOI'0 BH/A 110
MOP(OJIOTHYECKOMY KPHTEPHIO.

Passutie ciocobuocTed scHO W TouHO W3NAraTh CBOH MBICITH,
JIOrMHECKH 00OCHOBBIBATE CBOKO TOUKY 3pEHHSI, BOCIIPHHHMATE
H aHAM3UPOBATL MHCHHS CODECCIHVKOB, NpH3HABAS npaso
JIPYTOTro 4eJjI0BEKA HA HHOE MHEHHKE.

YMEHHUE I0Ka3BIBATL POJCTBO YENTOBEKA U MIICKOIIMTAIOLIHX,

o0LTHOCTE U PABEHCTBO YEIIOBEYCCKUX pac

Texymuii
KOHTPOJIb B
dopme:

- YCTHOTO

H IIMCLMEHHOTO
onpoca;

- 1abOpaTopHBIX
pabor

Hrorosmiii
KOHTPOJIb B (opMme
maddepenruposan
HOT'O 3aveTa.
Onenxa:
PE3YNBTATHBHOCTH
padoTkl
obyuaromerocs mpu
BBITOJTHCHUH
3a/1aHHH Ha y4eOHbIX
3aHATHSAX,  OIlEHKa
Pe3yIbTaTHBHOCTH
BBIITOIHEHUS
CaMOCTOSTENBHBIX

pabor
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DKOCHCTEMBI 3HaHHE OCHOBHBIX JKOIOTHYECKAX (GaKTOPOB W MX BIHAHUS HA
OpPraHn3MbL.

3HaHAC OT/IMYUTEBHBIX IPH3HAKOB HCKYCCTBEHHBIX
COOBILECTB — arposKOCUCTEM.

Honygenne npencrasnenys o cxeme 5KOCHCTEMBI Ha npumepe
ouochepsi.

OOy4enue COOMIONEHMIO NPABHI TIOBEHCHHS B [pupo/ie,
OEpEeKHOMY OTHOIIEHMIO K GHOJOIHYECKHM OGBEKTAM

(PacTeHHSIM W KHUBOTHBIM M HX COODIIECTBAM) B HX OXpaHe

Copnepixanne XapaKkTepuCTHKA 0CHOBHLIX BHAOB y4eOHOM AeSTebHOCTH

o0yqenusn 00y9aromuxcsa

DopMbI KOHTPOJIS

PA3JIEJI 4. 3KOJIOI'sI

YeTHblit onpoc

3 3 c 0 Texymmii
H H B . : H
BEJICHHE aKOMCTBO € OOBEKTOM H3yueHMs dKojorud. Onpenencuue KORTPO.TH o
POJIH SKOJOruH B GOPMHPOBAHUH COBPEMEHHON KapTHHBI Mupa. | (popme:
_ . - YCTHOTO
JIeMOHCTpaIA 3HAYCHHS SKONOrHE MPH OCBOSHHY npodeccuit u o A w—
CTIENMATBHOCTEH CPEAHErO MPOPECCHOHATBHOIO obpazoBaHus. Onpoca;
- - - 1a00OpaTOPHBIX
1. DKOJIOI'M S KAK HAVUHAS JAUCLATUIMHA paBoT
Obwmast oxonorust | VveHne BHIABAATE 06IIAE 3aKOHOMEPHOCTH AOHOTBHS daxropop | VATOroBhIi
KOHTpoJbL B dopme
Cpenel Ha opranusm. lonyyenue npencrasnenuii o nomynsipm, naddepernrporany
aKOCHCTeMe, Grocdepe. OO 3a%eTH.
Ouenxa:
Cormansnas 3HAKOMCTBO € IIPEAMETOM U3YUCHIS COIHATBHOMN HKOTOTHA. PE3YIbTATHBHOCTH
‘ ” paboTsl
IKOJIOTHS YMeHuUE BBUICITATE OCHOBHEIC YepThI CpPE/Ibl, OKPYIKArOIIEH
' oOywaromerocs  npu
[puxmauas YMenue BLISBIATE PErHOHATBEHBIC DKOJIOTHYECKIE TpOOIIeMBbl 1 | BBLINOJTHEHHM 3a7aHuUii
Ha y4eOHbIX 3aHATHSAX,
DKOJIOTHS YKa3bIBaTh NIPHYHHBI UX BOZHUKHOBCHHS, 4 TAKIKE BO3MOKHLIC iR
IYTH CHIOKEHHS MOCTEACTBUH Ha OKPYIKAIOILYIO CPey. Pe3yNbLTaATUBHOCTH
BBIIIOJTHEHHS
CaMOCTOSATEIbHBIX
pabot

2. CPEJJA OBUTAHMS] YEJIOBEKA U DKOJIOTUECKAS BE3OITACHOCTb

Cpena oburanus Osnajenne 3HammsaMu 06 0COBEHHOCTAX cpeasl obOuranus
vesIoBeKa ACTIOBEKA 1 €€ OCHOBHBIX KOMIIOHEHTOR. YMeHue hopmMuposats
CODCTBEHHYIO TOZUNHIO 10 OTHOIICHHIO K CBEJICHHSIM,
Kacaromumest NOHATH «KOMBOPT cpe/ibl O0MTaHuS YeTOBEKAY,

IONy-4aeMbIM K3 Pa3HbBIX HCTOUYHHKOB, BKITIOYAS pPeKiiamy.

3HaHue OCHOBHDLIX DKOJIOTHYECKMX 'I’IJGGOBaHHl‘;‘I K KOMITIOHEHTaM.

45



l'oponckas cpena | 3HaKOMCTBO ¢ XapakTepuCTHKAMH FOPOJICKONH KBapTuphl Kak | Tewymyumii
‘ KOHTPOJIb B
OCHOBHOTO  3KOTONA COBPEMEHHOr0 YeNOBEKa. YMEHHe -
ONPEACIATE  SKONIOTMYECKHE  [1APAMETPEl  COBPEMEHHOTO | YCTHOIO
. H IMCBEMEHHOTO
HEITOBEHECKOTO KMIHIIA. SHAHUE IKOIOTHYECKHX TpeGoBaH i K
ompoca;
YPOBHIO IlyMa, BUOPAIMH, OPraHU3alMY CTPOHTEIILCTBA HHIBIK | nabopaToOpHBIX
. pabor
1 HEKUIBIX IOMEIIEHUH, ABTOMOGHIBHBIX JI0POT. ..
Hrorosspiii
Cenberas cpesia | 3HaHME OCHOBHBIX 3KONOTHIECKHX XapaKTEePHCTHK CPe/Ibl KOHTPOJIb B (hopme
N muddepenposanu
OOHTAHNS YENOBEKA B yCTOBHSX CENLCKOH MECTHOCTH.
Oro 3a4eTa.
3. KOHLEIITMA YCTOUYMUBOI'O PA3BUTHS
Onenxka:
BosuukuoBeHnE 3HaHKME OCHOBHBIX TIOJIOMKEHHH KOHIIEITHH YCTOMUYHBOTO pas- DPe3YILTATHBHOCTH
KOHIISTIIHY BUTHS W IIPHYMH €¢ BOSHUKHOBEHHS. YMeHue (hopMHUpOBATH pabots
oOyuarorerocs mpu
YCTOHUUBOrO COOCTBEHHYIO TO3UIMIO 1O OTHOWIEHHIO K CBE/ICHUSAM, .
pa3BHTHS KacaroluMCest IOHATHS KYCTONYHBOE pasBHTHEY. 3ajlaHuk Hd
: y4eOHBIX
YceToluurocTs 1 3HAHNME OCHOBHBIX CIOCOGOB PELICHHS SKONOrHICCKAX nmpobnem 3AHATHAX,  ONCHKA
pasBUTHE B paMKax KOHUENUWH «YCTOMYHBOCTL M pasBHTHE». Ymenme | PE3YILTATHBHOCTH
BBITIOTHCHUS
PasiinyaTh  SKOHOMMYECKYH), CONMAIBHYIO, KYNBTYPHYIO U CAMOCTOSTEIBHEIX
OKOJIOTMHYECKYIO  yCTOWYIMBOCTh. YMEHHE BRIMHCISTH MHjexc | PAOOT
HEIIOBEHECKOro pasBUTHSI 110 OTHOWIEHHIO K OKpYXatomeli cpefe.
4. OXPAHA IIPUPO/IbI
IIprponooxpannas 3HAHKE HCTOPHH OXPAHBI IIPHPOLB! B POCCHH K OCHOBHBX Texymmi
N o KOHTPOJIL B
JEATENILHOCTE THIIOB  OPraHM3allvi,  CHOCOOCTBYIOMMX  OXpame tl)()[)MPC'
TPHPOJIBL. Ymenwne ONPEJEISTh COCTOSHME + YCTHOTO

OKOJIOIMYECKOH CHTYaLHH OKpYXKaloled MEeCTHOCTH |

npeanaraTs BO3IMOIKHEIE ITYTH CHUYKEHHS

Ipupomusie pecypes u ux

oXpaHa

YmMenue ITOJIL30BATLCS OCHOBHLIMHK METOMaMH HAYYHOTO
[OO3HAHUA: ONMUCAHUEM, H3MepeHreM, HabNoIeHHeEM —
A1 OLICHKH COCTOSIHUSA OKpPYy Karolen Cpennl U e¢e

NOTPeOHOCTH B OXpane.

U MHCEMEHHOTO
onpoca;

- Tab0PATOPHLIX

pabor

Hrorosslit
KOHTPOJb B hopme
muddepenipposann
Oro 3ayera.

Onenxa:
pe3yaLTATHR
HOCTH
paboTe!
o0yuaromer
ocst pu
BLITIOTHEHH
H  3ajaHui
Ha YueOHBIX
3AHATHSX,
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OlLleHKa
pe3ynLTaTHB
HOCTH
BBIIOJIHEHH
b
€amocTosiTe
JIBHBIX
pabor
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