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1. [IOSICHUTEJIbHASI 3ATTMCKA

1.1. O6nacts npumenenus paGoueii mporpammsy

Pabouas nmporpavma o61eo6pa3oBaTeibHON YIeOHON AMCHHILIMEBL ECTeCTRO3HAMIE
ABJACTCA 1ACTRIO IPOrpaMMbl HO/I'OTOBKH CIEIHAIACTOB CPeHEro 3BeHa (nanee [TTICC3) B
coorserctBrr ¢ PI'OC no cnieypansrocTsm CITO  conmanbHO-IKOHOMHYECKOTO npodus,

pea3yeMbIX B AKaJeMUH.

1.2. HopmaTusnas 6asa ais paspaboTku paboqeii nporpaMmsl:

PaGogasn nporpamma paspaGorana na ocnose

°  DelepanbHOro TroCyJapCTBEHHOIO 00pa30BaTelbHOro CTanjapra cpeiHero ofmero
00pasoBaHMs, YTBEPIIEHHOIO IpHUKasoM MunncTepeTBa o0pa3oBaHHs W Haykd
Poccuiickolt ®enepanuu or 17 mas 2012 r. Ne 413(pe. or 29.06.201 7);

o IlpuMepHO# nporpaMMel [0 JMCUHILUIMHE, PeKOMeH0BaHHoH ®IAY ®UPO B kauecTse
NPMMEPHOH NPOrpaMMB! [Jisl PeaM3amiy OCHOBHON IIPod)ecCHORANBHOM 06pazoBaTenbHOI
nporpammsl CIIO na Gase ocHosHOro ofmero o6pazoBanus ¢ NIOJIYYEHHEM CPEIHEro
obuwero obpasosauust mpotokon Ne 3 ot 21 mious 2015 r., per Ne 374 peuensuu 0123 uols
2015 1. OTAY «DUPO»,

e IlporpamMm moAroTOBKH CIENHAIUCTOR cpeauero 3eena CIIB TBIIOY AVICTull

1.3. Hemn ywednoit qucnumimnb:

COI[G]J}ICB.HHC nporpamMmal «EcrecTBo3nanuen HalmpapJICHO HA JOCTHIKEHUE CICOYIOIINX

OCHOBHBIX IIeJiei:

* OCBOGHME 3HAHMH O COBPEMEHHOH eCTECTBEHHO-HAyyHON KapTHHE MMpa H METojax
CCTECTBCHHBIX HAyK; 3HAKOMCTBO ¢ Hambosice BRKHBIMH WJIESIMH W JIOCTHKEHUSMM
CCTCCTBO3HAHMSL, OKA3ABIIMMHU ONPE/IEIIAIOIIEE BIUIHUE HA PA3BATHE TEXHAUKY ¥ TEXHOIOTHIA;
OBJIQJICHHC YMEHHMAMH TIPUMEHATHL IIOJYHEHHBIC 3HAHUS JUIS OOBSACHEHWS SBICHWUIT
OKpY3KAIOMEr0 MUPa, BOCTIPUSATYS HHPOPMAINM ECTECTBEHHO-HAYYHOTO U IPODECCHOHATBHO
SHAYHMOTO  COACPXKAHMS; Pa3sBUTUC WHTE/UIEKTYATBHBIX, TBOPYECKHX CIIOCOBHOCTEH u
KpUTHYECKOTO MBIIJICHAS B XOAC TPOBEJCHMS IPOCTEHINMX HCCIEOBAHMH, AHATH3A
SABIICHUH, BOCTIDHATAS M MHTEPIPETALMH eCTECTBEHHO-HAYIHOH HHpOpMaLyy;

BOCHHTAHAE YOCKICHHOCTH B BO3MOMKHOCTH 1103HAHUS 3aKOHHOH TIPHPO/LI ¥ HCTIOML30BAH S
JOCTHIKCHWH ©CTECTBCHHBLIX HAyK JUIS DPa3BUTUA LMBHIIM3ALNM W [IOBBILICHHS KauyecTBa

IKM3HH;



¢ INPHUMCHEHHEC €CTECTBEHHO-HAYYHLIX B3HAHUM B Npo()EcCHOHAIBHOH IedaTeNLHOCTH U
[OBCE/IHEBHOH JKM3HH U1 obecriedenus GE30MaCHOCTH KH3HECATENBHOCTH, IPAMOTHOIO
HMCITONL30BaHNA COBPEMEHHBIX TEXHOIIOIUH; OXPaHbI 3J0POBBSI, OKPYIKAIOLIEH cpe/IbL.

* ChOPMAPOBAHHOCTL TPEJCTABICHUE O UENOCTHOH COBPEMEHHOM €CTECTBEHHOHAY YHOM
KapTHHE MWpa, O NPUPOJE KaK €JWHOM LEINOCTHON CHCTEME, O B3aUMOCBSI3M YelIOBEKa,
NPUPO/B! ¥ 0OINECTBA; O MPOCTPAHCTBEHHO-BPEMEHHLIX MacTabax BeeseHHoil;

*  BIAQJCHHEC 3HAaHHSMH 0 Haubolee BAKHLIX OTKPBITHAX M JIOCTHXKCHHSX B 067acTu
CCTCCTBO3HAHMSA, NOBIMABIIMX HA IBOIONMIO TPEACTABICHUN O MPHUPOJE, HA PA3BHTHE
TEXHHKH W TEXHOJIOTHIA;

*  COPMUPOBAHHOCTh YMEHHS IPUMEHATH E€CTECTBEHHOHAYUHBIC 3HAHMS JUIS OODBSICHEHHS
OKpYKalOMMX  sBJCHUH,  COXPAHEHHs  3/I0POBbS,  OOECHEUCHHS  OE30MACHOCTH
MKM3HEACATEIILHOCTH, Oepexnoro OTHOLUECHHS K LIpupoze, PalMOHAILHOTO
NPHPOIONIONE30BAHYS, & TAKIKE BBINOJIHEHHMS POTH TPAMOTHOIO IOTPEOHTETS;

* CcOPMUPOBAHHOCTD TIPEJICTABIGHANR O HAYYHOM METONE I03HAHWS TIPHPOLBI H cpeacTRax
M3YHCHHST MEramMupa, MaKpoOMHpa 1 MHKPOMEDA; BIAEHHE IPHEMAMH €CTECTBEHHOHAYYHBIX
HAOJII0/ICHHH, OMBITOB HCC/EOBAHHIL H ONEHKH OCTOBEPHOCTH TIOTYIEHHBIX PE3YIIbTATOB;

° BIQJICHHE MOHATHHHLIM AIIAPaTOM ECTECTBEHHBIX HAyK, IO3BOJLIOINAM I103HABATH MHUD,
Y9acTBoBaTh B JMCKYCCHAX 10 CCTECTBCHHOHAYYHBIM BONpPOCAM, MCTOJIL30BATL PasIIMUHbBIE
MCTOYHHKM MH(DOPMALMHK IS TOArOTOBKH COOCTBEHHBIX paboT, KPHTHUECKH OTHOCHTHCH K
coobmenusm CMU, coaepikatnm HayqHyio HHGOPMAIHIO;

. C(bOpanoﬁaHHOCTb YMEHHH TIOHMMATb 3HAYAMOCTH CCTCCTBEHHOHAYYHOI'O 3HAHMS JUIS
KaX/10T0 4E/I0BEKA, HE3ABUCHMO OT €ro NPo(eCcCHORATLHON AeSTEMLHOCTH, PasinyaTh (aKThl
W OUCHKH, CPABHUBATH OLCHOYHBIC BLIBO/BI, BUAETE UX CBS3b ¢ KPHTEPUSIMM OLEHOK M CBSI3b
KPUTEPHEB C ONPEAEIEHHON CHCTEMOM IEHHOCTEH.

Pasnen sxonorus
* MOJyYeHHEe QYHIAMEHTANBHBIX 3HAHUN 00 DKOIOTMYECKHX CHCTEMAaX M OCODEHHOCTIX HX

QYHKUMOHMPOBAHASA B YCJIOBHSIX HApAcTaromiell  aHTPOIIOreHHOM HAIPY3KH; HMCTOPHH

BOZHHKHOBEHHS H PA3BUTHS SKOIOTHY KAK €CTECTBEHHO-HAYYHOM U COUHATLHON UCIUILTHHDL

e pord B pOpPMHUPOBAHMHU KApPTHHLI MHPA; O METO/IAX HAYYHOTO MO3HAHMWS,

° OBJIAICHUC YMEHHUSIMU JIOTHYCCKH MBIC/THTEL, OOOCHOBBIBATE MECTO M POJIb 3KOJOTHUCCKUX
3HAHUH B TIPAKTHYECKOM IEATENLHOCTH JIOJACH, DAa3sBUTHM COBPEMEHHBIX TEXHOJOTHH,

OTPEACISITE COCTOSTHHUE KOJIOTHYECKHX CHCTEM B IIPHPOJTE U B YCJIOBHAX I'OPOJICKHX U CENMBCKHUX



NOCENEHHH;  IIPOBOJATE  HAOMIOACHHS 34 OPUPOJHBIMM W HCKYCCTBEHHBIMU
SKOCHCTEMAMHU C LIEJIBIO MX ONMCAHMS M BBLABICHHUS €CTECTBEHHBIX M aHTPOMOTCHHBIX
W3MEHCHIH;

° PasBUTHE  TO3HABATE/ILHBIX ~ MHTEPECOB, HMHTEIUICKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH O0Yy9YarOIMXCA B INPOLECCE H3YUCHMS 9KOJIOTHH; IIyTeH pa3BHUTHSA
MPUPOJIOOXPAHHON  JEATENBHOCTH; B XOJA€ pabOTBl € Pa3iMUHBIMH  MCTOYHHKAMM
HHDOPMALIUH;

* BOCITUTaHUE yOeKIEHHOCTH B HEOOXO0IMMOCTH PallMOHAIBHOTO
IPHPO/IONONE30BAHHS, OEPEIKHOTO OTHOLICHH!S K IPHPOHBIM PECYPCaM OKpYyKaromnieH
cpese, CODCTBEHHOMY 3[0POBBIO; YBAKEHHS K MHEHHIO OIIIOHEHTA NpH OOCYKACHHH
IKOIOTHYECKHX pobiiem;

* HCIIONIL30BAHKHE NPUOOPETEHHBIX 3HAHWI W YMEHHMH 10 JKOJOIMH B IOBCEHEBHOM
HKU3HAIA OLCHKH TOCIIE/ICTBHE CBOCH HESITENLHOCTH (M AEATEIBHOCTH APYTUX JOEH) 1o
OTHOIICHHAIO K OKPY>KAIOUIEH CPe/ie, 3[0POBLIO APYTHX TIOJICH U COGCTBEHHOMY 30POBBIO;
COOJIIOAEHHIO TPABHIT IIOBECHKS B IPHPO/IE.

° COPMHPOBAHHOCTE TMPEACTABIEHUH 06 9KOJOrHIECKON KYJIBTYPE Kak
YCIOBHY JIOCTHIKCHUS YCTOWIHBOIO (COATaHCHPOBAHHOIO) pa3BUTHS OOIIECTBA U
IIPUPOJIBI, OODKOJIOTHUECKHX CBA34X B CHUCTEME "'4eII0BeK - OBIIECTRO - npupoa’;

* ChOPMUPOBAHHOCTL  DKOJIOTHYECKOr0 MBINUICHHS M CIOCOGHOCTH YUUTHIBATE H
OLICHHBATLIKOJIOTMIECKHE MOCIIE/ICTBHS B PA3HBIX chepax AeaTeIbHOCTH,;

° BIaJICHHE YMEHUSAMH TIPHMEHSTL OSKOJIOTMYECKHE 3HAHHS B IKHIHEHHBIX
CHUTYalUIX,CBA3AHHbIX C BBINOJHEHUEM TUITHYHBIX COLMAIBHBIX POJIEH;

° BIQ[ICHUC  3HAHWAMM  OKOJIOTHYECKHX  MMIICPATHBOB, TPaXJAHCKMX TpaR M
obs3aHHOCTEH B OGNMACTH 3HEPro- W pecypcocOeperkeHus B HHTEPECAX COXpaHEeHHs
OKPYXKaIONIEH CPeIbl, 30POBbSL ¥ GE3011aCHOCTH HKU3HU;

* CHOPMHUPOBAHHOCTh  JIWYHOCTHOTO OTHOIIGHHS K 3KONOTHYECKUM LIEHHOCTSM,
MOpPAITbHONH OTBETCTBEHHOCTH 34 OKOJIOTMYECKHME TOCHENCTBHS CBOMX JCHCTBHH B
OKpYXKalollei cpeje;

* C)OPMHPOBAHHOCTL  CIOCOOHOCTH K BBIIOIHEHUIO IIPOEKTOB  IKOJIOIMYECKH
OPUEHTHPOBAHHOM  CONMANBHOW  NEATENLHOCTH, CB3aHHBIX € DKOJOIHYIECKOH

OC30IaCHOCTRIO  OKPYKAIOWIEH — Cpejibl, 370POBbEM JHOAEH ¥ TOBBINCHAEM WX

3KOJIOIMYECKOH KYIILTYPHI.

2. OBIIASA XAPAKTEPHCTHKA YUYEBHON JUCHUILIVHBI
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Jmcnuniuaa eCcTeCTBEHHbBIE HAYKH OTHOCHTCS K TNPEAMETHON ofuacTé EeTecTRO3HAHMC
HiallTICC3 - conmanbHO-35KOHOMUYECKOTo IPOdMIIS  MHCIMILIMHA SBISETCS GA30BOL.

EcrecrBosnanne — nayka o SIBICHHSX ¥ 3aKOHAX PPl COBPEMEHHOE ECTECTRBO3HARYE
BKITIOHACT MHOMKCCTBO €CTECTBCHHO-HAYYHBIX OTpacied, U3 KOTOPHIX Haubojiee BaXKHBIMA
ABJISIOTCS. Qu3uka, Xumus 1 Guosorus. OHO OXBATBIBACT IIMPOKHMH CIEKTP BONPOCOB O
PasHoo0pasHbIX CBOMCTBAX 0GBEKTOB IIPUPOJIBI, KOTOPHIE MOKHO paccMaTpuBaTh Kak €IHHOS
esnoe.

EcTecTBeHHO-HAYYHbIE 3HAHMA, OCHOBAHHBIC HA HMX TEXHONOTHH (DOPMHPYIOT HOBBI
o0pas kusH¥. DBbICOKOOOpPA3OBaHHBIA UYeNOBEK He MOMET JHCTAHLHPOBATLCS  OT
(pyHAAMEHTATLHBIX 3HAHMH 06 OKPYIKAIOEM MHPE, HE PHCKYS OKA3aTHCS OECTIOMOIIHBIM B
MpoQeccHoHabHON  nesTenbHOCTH. J1I000€ MepCIeKTHBHOE HANPABICHAE JESTELHOCTH
HCJIOBEKA IIPAMO HMJIM KOCBEHHO CBSI3aHO € HOBOH MarepuaipHOH 0a30H ¥ HOBBIMH
TEXHOJIOTHAMH, U 3HAHUE WX €CTCCTBEHHO-HAYYHON CYIIHOCTH — 3aKOH ycllexa.

EcrecrBosnanne — HeoThemlleMas COCTABISIONIAs KyIBTYpbI: ONPEIENss MHPOBO33PEHHME
UCIIOBCKA, OHO MPOHHKAET M B IyMaHuTapHyr cdepy, ¥ B OOLIECTBEHHYIO >KM3Hb.
PannoHanbHell €cTeCTBEHHO-HAYUHLIN METOI, CHOPMUPOBABIIHIICS B paMKax eCcTeCTBEHHBIX
HayK, 00pasyeT eCTeCTBEHHO-HAYYHYIO KAPTHHY Mupa, Hekoe o6pasHo-(unocoheroe
o0obIenye HayYHBIX 3HAHMM.

OcnoBy ecrecTposHanms mpejcramiser (U3MKA — HAYKa O TPHPOAE, W3yHAOLIas
Haubonee BAKHLIC SBJIEHMS, 3aKOHbI M CBOMCTBA MaTCpHATLHOTO MHpa. B dusHke
YCTaHABJIMBAIOTCS YHUBEPCAIbHBIC 32KOHBI, CHPABEUIMBOCTL KOTOPBIX MOATBEPKIACTCS HE
TOJILKO B 3€MHBIX YCJTIOBHSIX H B OKOJIO3EMHLIX IIPOCTPAHCTBAX, HO W BO Beell Beenennoii. B
OTOM 3aKJIFOYACTCS OIMH M3 CYHICCTBEHHLIX IMPU3HAKOB (H3MKK Kak (yHIaMEHTAIILHON
HayKH. QH3HKa 3aHEMAeT 0co00e MECTO CPE[M eCTECTBEHHBIX HAYK, NOITOMY €¢ IPHHSTO
CYHMTATh JUACPOM E€CTECTBO3HAHUA.

HcrecrBosnanne kak Hayka O SBNCHMSIX M 3aKOHAX IPUPOJILI BKITIOYACT TAKWKE OJHY W3
BRKHEHUINHAX OTpaciel — XHUMHIO.

Xumus — Hayka O BEIIECTBAX, MX COCTAaBEe, CTPOCHMM, CBOMCTBAX, IpolEccax
MPCBpAICHUA, WCTIONB30BAHHH 3aKOHOB XMMMH B IPAKTHYCCKOM JEATEILbHOCTH JIOjIeH, B
CO3/IaHHAH HOBBIX MaTEPHAIIOB.

Buonorust — cocraBHas 4acThb €CTECTBO3HAHMS. DTO Hayka O sxuBoid mnpupome. OHa
M3y9acT PaCTHTENBHBIN, KUBOTHBIA MHD M YE/IOBEKA, MCIOIB3Ys KaK COOCTBEHHBIE METO/IBL,
TaK ¥ METOJBl IPYIMX HAYK, B YaCTHOCTH (DU3MKH, XMMHH M MaTeMaTHKH: HabIONCHUS,
OKCIEPUMEHTBI, HCCICOBAHKS C IOMOINBIO CBETOBOTO M SIEKTPOHHOIO MMKPOCKOMNA,

¢



06p&60T1€}’CT&THOTH‘{eCKHX JalHBbIX METOJAMH MaTeMaTUYeCKOH CTATUCTHKY U Jp. bronorus
BLIABIACT 3aKOHOMEPHOCTH, MpACymMe XU3HK BO BCEX €€ NPOABJIICHUAX, B TOM YUCE obmen
BCILIECTB, POCT, PA3MHOKEHHUE, HacCJIEICTBCHHOCTE, H3MEHYUBOCTh, SBOIIOLUIO W Ap.
DKomorus — Hay4vHas JUCIMITIHHA, H3Y4aromas BCC aClleKThI B3AUMOOTHOMIECHHIH M HBBIX
OpranvsMOB H Cpeibl, B KOTOpOﬁ OHH 06HT&IOT, 4 TaKXKe TIOCIe/ICTBUS B33.I71MOI[BI;ICTBHH

CHCTEM «OOINECTBO» M IPHPOJA», YCIOBHS HEJONYIICHHS THOO HeHTpAIM3alluM ITHX

MOCJICACTBHH.



3. MECTO YYEBHOHU JUCHMILIMHBI B YYUEBHOM ILJIAHE

B yuebnbrx mnnamax IIIICC3 jgucuMIIMHA BXOZMT B COCTaR 001meo0pazoBaTenLHOro

y4eOHOTOIHKITA.

O6nem yuebnoli AHCHUILTHALI H BUAbI y4e0H0i padoTs

. & O6rem yacon
Bujx yuebnoii padorn
MaxcumanbHas y9eGHasn HATPY3Ka (Beero) 162
ObGsizaTesibHas ayiuTopHas yueGHan HATPY3Ka (Beero) 24
B TOM YHCIe:
nabopaTopHbIC 3AHATHS
8
IPaKTHYECKHUE 3AHATHS
Camocronrensrnag padora 138

Wrorosas arrecramus B popme auddepenumposannoro sagera (1, 2 cemectp)

4. PE3YJIbTATBI OCBOEHWUA YUYEBHON JIMCLIUTTJIUHBI

Ocpoenue comepixannst yaeOHOH AuCHUUIMELI «ECTeCTBOZHAHMEY 0OeCICUMBACT JIOCTHIKEHHE
00yJaIOLIMMHCH CIEAYIOMUX Pe3yIbTATOB:
* IUYHOCHIHBIX:
JI1— yCTOWYHMBBIA MHTEpeC K MCTOPMY M JIOCTHIKCHUSM B OOJIACTH €CTECTBEHHBIX
HayK,qyBCTBO I'OP/IOCTH 38 POCCUHCKHE ECTECTBEHHbIE HAYKH;
JI2— roToBHOCTbL K NPOZOIKEHUIO 0OPA30BAHMSI, MOBBIICHHIO KBaT(UKaUKd B M30paHHOM
NPOQECCHOHATLHOM JIESTEIBHOCTY ¢ MCTIONB30BAHHEM 3HAHMI B 0GIACTH €CTECTBEHHBIX HayK;
JI3— 00BEKTMBHOE OCO3HAHHE 3HAYMMOCTH KOMIETCHIHH B OBGIACTH €CTECTREHHBIX HayK
AUl 4elloBeKa H O0WIEeCTBA, YMEHHE HCIIONL30BaTh TEXHONOTHUCCKHME JIOCTHIKCHHS B
obnactyu Qu3nky, XuMHK, GHONOTHM [Is MOBBUIIEHHS COOCTBEHHOTO HHTEJUIEKTYAJIBHOTO
Pa3BUTHS BBLIOPaHHOM MPohecCcHOHANBHON NesTeTbHOCTH,
JI4— ymenwe npoaHaNM3MpoBaTh TEXHOSHHBIE [OCIEACTBUS NS OKpYXarome# cpejsl,

OBITOBOH MPOU3BOACTBEHHON IEATENLHOCTH YEIOBEKA;

JI5— roroBHOCTE camocToATENBHO JOGHIBATE HOBBIC [l Ce6sl ECTECTBEHHO-HAYYHDBIC 3HAHUS C
HCITOJIE30BAHAEM JUISl 3TOTO AOCTYITHBIX HCTOUHUKOB UH(OPMAIIAK;
JI6—  ymenme ympaBisTh  CBOGH  MOZHABATENBHOM  JIEATENBHOCTBIO,  NPOBOLMTH

9




CaMOOLICHKY YPOBHS CODCTBEHHOTO MHTEIUIEKTYATBHOTO PA3BHTHSI;

JI7— ymeHHe BBICTPAMBATE KOHCTPYKTHBHEIC B3aMMOOTHOIICHMSI B KOMAaHIE 110 PELIEHHIO
00m¥mx3a/1a4 B 00JIACTH ECTECTBO3HAHMS,

° MemanpeoMemmusix:

M1~ ornajienre YMEHUAMM ¥ HABBIKAME PA3IIMYHBIX BHIOB IO3HABATCILHON HESTEIBHOCTH
AJI8 U3YYEHUS Pa3HBIX CTOPOH OKPYIKAIOLIETO ECTECTREHHOIO MUPA;

M2~ npuMeHeHHe OCHOBHBIX METOJOB TO3HaHWS (HaOTIONeHMs, HAY4YHOI0 3KCTIEPUMEHTA)
A U3YYCHWA PA3IMYHBIX CTOPOH CCTECTBEHHO-HAYYHOW KapTHHBI MHPA, C KOTOPHIMH
BO3HUKAET HEOOXOAMMOCTh CTAJIKMBATECS B IPODECCHOHAIbHOM cdepe;

M3— ymenue onpenensTb UETH ¥ 3a1a4d JESTCILHOCTH, BBIOMPATh CpENCTBa I MX
IOCTHIKEHHS Ha [TPAKTHKE;,

M4~— ymenue UCHONB30BaTh PA3IMYHbIC UCTOYMHUKH JUTS TOJYYEHUS ECTECTBEHHO-HAY4HOM
MH(OPMAIMY U OLIEHHBATH €€ JOCTOBEPHOCTE JUIS JIOCTHIKEHNS ITOCTABIICHHEIX LEeH 1 3a/1a4;
* RPEOMEMHBIX:

11— chopmMUpoBaHHOCTE NIPEACTABICHHIA O LENOCTHON COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTHHE MUPa, IPUPOJIE KaK CANHOM LENOCTHON CHCTEME, B3AUMOCBSA3H HENOBEKA, IIPHPO/ILI |
o0111ecTBa, NPOCTPAHCTBEHHO-BPEMEHHBLIX MaciTabax Beenenuoii:

I[2— Bnajenne 3HaHMsMM 0 HauboJee BAKHLIX OTKPLITUSX M JOCTIDKGHHSX B 00NacTH
CCTECTBO3HAHHA, IOBNHABIIMX HA 5BOMIONMIO IPEJCTABJACHUH O NPHPOAE, HA PA3BHTHE
TEXHHUKHU U TEXHOJIOTHIH;

113~ chopmupoBaHHOCTD YMEHHS IPHMEHSTh €CTECTBEHHO-HAYYHLIC 3HAHHUS TS OOBICHEHUS
OKPYIKAIOTIX SIBICHUH, COXpaHEeHUs 310POBb, obecrieueHus Oe3onacHoOCTH
KHUIHCAECATELHOCTH, OepekHoro OTHOIICHNA K IPUPOJIE, PaIHOHATBHOTO
MPUPOAOIIOIIL30BAHMS, & TAKIKE BBITOIHEHMS POJIM IPAMOTHOI'O ITOTpeOHTENS;

14— chopmupoBaHHOCTL NPEACTABICHHH O HAYYHOM METOJ€ TO3HAHHS MPUPOALI H
CPCACTBaX H3YYCHWS MEramMupa, MakpoMupa M MHKPOMHPA; BIQJIEHHE T[pHEMaMu
€CTECTBCHHO-HAYYHBIX HaO/IOJICHUH, ONBITOB, HCCICAOBAHHHA M OLEHKH JIOCTOBEPHOCTH
IOJIy4EHHbIX Pe3ynbTaToB; I15— Biajenue MOHATHHHBIM annapatoM eCTECTBEHHBLIX HayK,
MO3BOJIAIOIMM  [TO3HABATE MHP, Y4YaCTBOBATL B JHCKYCCHSIX MO €CTECTBEHHO-HAYYHBIM
BOIIPOCAM, UCIIOJIb30BATh PA3THYHBICUCTOUHUKH WHGOPMAIIHY JUIs TIOAIOTOBKH COOCTBEHHBIX
paboT, KpUTHYECKH OTHOCHTRCS Keoobmenusm CMMU, coneprkamum Hayanyro uHGOPMALIHIO;

116— chopmMUpOBaAHHOCTL YMEHHH NOHUMATE 3HAYAMOCTE €CTECTBEHHO-HAYYHOrO 3HAHUS [T
KaXKJI0TO YEIIOBEKA HE3aBHCHMO OT €ro Npo()eCCHOHANLHOM JeSITeIbHOCTH, Pa3iuyarh HaKTol
U OlICHKH, CPaBHHUBATEL OIEHOYHLIE BBIBO/IBI, BHACTH MX CBA3b C KPUTEPHAMH OLIEHOK M CBS3b

10



KPUTEPHUER C OIIPE/IETIEHHON CUCTEMOH LIEHHOCTEH.

Paspen sxoorus
* THIHOCTHLIX:

JI1-ycToH4MBBIA HHTEPEC K MCTOPUH M JOCTHIKSHHAM B 06J1aCTH SKOJIOTHH;

JI2-roToBHOCTE K NPOJIOIKCHMIO O6GPA30BANMS, ITOBBILICHUIO KBalupuKanuu B
U30paHHON TPOPECCHOHAILHON e TeIbHOCTH, HCITONbL3Ysl MOJYYEHHBIE 3KOJIOTHUECKUE
3HAHMUS;

JI3- 0OBEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIETCHUMHA B OGTACTH SKOIOTHH TSt
4YeI0BeKa HOOIIEeCTRa;

JI4-ymenus mpoaHanM3upoBaTL TEXHOTEHHBIC MOCHENCTBUS UTs OKpYyKaromei

CPebL,OBITOBOI U TPOH3BOJICTBEHHOM ACITENIEHOCTH YeJI0BEKA,

JI5- roroBHOCTL camocTOSTENBHO JIOOBIBATE HOBBIE Uil ceOS  CBEACHHS
OKOJIOTHYECKOH HANpPABIEHHOCTH, WCIONB3Ysl NSl OTOr0 JOCTYNHEIE HCTOYHHKH
urdopmarmm;

JI6-ymenne ynpaBiaTh CBOEH MO3HABATENLHOR NEATEILHOCTBIO, IPOBOJAUTE CAMOOIIEHKY
YPOBHs COOCTBEHHOTO HHTEIUIEKTYAILHOTO PA3BHTHS;

JI7-ymeHue BbICTPaWBATE KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHjie I10
PelIeHHIO00IINX 33124 B 06J1aCTH SKONOTHH,

* MeTampeAMETHBIX:

MII1- oBnajense yMeHHMSIMH H HABLIKAMH Pa3NUUHLIX  BHJIOB TIO3HARATENLHOMH
ACATEILHOCTHIUIS H3YUEHHUS! PA3HBIX CTOPOH OKPYIKAIOIIEH CPeIbl;

MII2 - npumeHeHHe OCHOBHBIX METOAOB ITO3HAHHS (onucanus, HaOm0OIEHNS,
OKCIICPUMEHTA) I/ U3YHEHHS PAsIMYHbIX MPOSBICHHH AHTPOIIOTCHHOTO BO3JCHCTBHY, C
KOTOPLIMA BO3HUKACTHEOOXOIMMOCTE CTAIIKMBATECS B MPOMECCHONANLHOM chepe;

MII3 - ymeHwe oOnpeieNaTh LeMM W 3amaud JesTeIbHOCTH, BBIOMpATL CPElCTBA WX
TOCTHIKEHHUSIHA TPAKTUKE;

MII4 - ymeHme HCHONB30BATE PABNMYHBIC MCTOYHHKH  JUIS HOJIYYEHHSI CBEJECHUU
IKOJIOTHYECKOH HANPABICHHOCTH W OLEHUBATH €€ JIOCTOBEPHOCTH JUIS  [OCTHIKCHMS
MOCTABNEHHBIX [eJied 1 3a/1a9;

* IpeAMETHBIX:

IT1- cdopmMHpoOBaHHOCTE TIPEACTABIEHHH 06 HKOIOTHIECKOH KYJBETYPE KaK YCIOBUH [DCTHIKECHUS
YCTOHYMBOrO (COANAnCHPOBAHHOTO) Pa3BUTHs OOWIECTBA W IIPUPOILI, SKOJOTMYECKHX CRAAX B
CHCTEME «YEJIOBEK—O0ILECTRO—IIPUPOIAY;
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112- chopMIpOBaHHOCTL IKOIOIHYECKOTO MBIIIICHUS 1 CIIOCOOHOCTH YUHTHLIBATD M OLICHUBATE
IKOJIOI'MYECKUE IIOC/IE/ICTBUS B PA3HLIX cepax AeaTebHOCTH;

1I3- Bnagenwe ymeHHSIMH NPAUMEHSITh DKOJIOTHYECKWEC 3HAHUS B IKU3HEHHBIX
CATYaIMAX,CBA3AHHbIX C BbIIOJHEHHEM TUITHYHBIX COIHATLHBIX POJICH;

114- Bnamenwe 3HAHWSIMH  DKONOTHUCCKUX HUMIICPATHBOB, TIPaXJAHCKUX TMpaB M
obs3anHOCTe B obnacru JHEpPro- M pecypcocOepekeHus B UHTEpECax COXpaHCHUs
OKPYKarOUICH CPE/Ibl, 3T0POBhs U GE30IIACHOCTH JKH3HH,

II5-  chopMHPOBAHHOCTE JTMYHOCTHOrO OTHOMICHHS K 9KOJIOTHYECKMM  TIEHHOCTSIM,
MOpaIbHOH OTBETCTBEHHOCTH 133 AKOJOIMUYECKHE NOCHENCTBHAS CBOWX JIGHCTBUH B
OKpyacaroLei cpeje;

116 - chopmupoBanHocTs  crnocoGHOCTH K BLIMOJIHEHHIO IPOEKTOB  3KOIOTMYECKH
OPHEHTHPOBAHHOH COLMAIBLHOH JEATENLHOCTH, CBA3AHHBIX C 3KOMOIHUECKON be30nacHoCThIO

OKPYXKAIOIICH CPE/Ibl, 3JI0POBLEM JIO/IEH U MOBBIIEHUEM UX HKOIOTHYECKO KYIIBTYPLIL.

S. COAEPKAHUE YVYEBHOMN JUCIHHUITINHBI
Pazpen 1. ®DUIHKA

Brenenne

Ousuka — (QyHgavMeHTAIbHAS HayKa O npupoje. EcrecTBenHO-HayuHBIH MeTox
MO3HAHAA,ET0 BO3MOKHOCTH M TPAHUIIE] IPHMEHHMOCTH.,

EanneTBo 3ak0HOB mnpupossl M cocTasa BemecTBa BO Bceenennoit. Otxpeitus B Qusnke —

OCHOBA MIPOrpecca B TEXHUKE W TEXHOJIOIHH ITPOM3BOICTRA.

Mexanuka

Kunemaruka. Mexanuueckoe jpmxenue. CHeTeMa oTcuera, Tpaexropus jgBuKkeHwms.
ITyTk. Ilepememenue. PaBHomepHoe  npsamonuueiiHOG  JBMOKEHHE. CxopocTs.
OTHOCHTENBHOCT MCXAHHYECKOrO JIBMOKEHHS. 3aKOH CITOKEHUSL cxopocredl. Cpejuss
CKOPOCThL IIPU HEPABHOMEPHOM JBHMKCHWH. MrHOBeHHAS CKOpOCTh. PaBHOyckopenHoe
psMOJIHHEiHOe ABrKenune. Yekopenue. CBoGOAHOE Majenne Ter.

Annavuka. Macca u cuna. BsaumojeifcTsie Ten. 3aKoHus AvHamukd. Cuiel B nipupojie.
3aKOH BCEMUPHOTO TSI'OTCHUS.

3aKkoHbI COXPAHEHHN B MeXaHHKe. Mmmynse Tena. 3akom coxparenus HMIIYJbCA,
PeakTuBHOe pnBHKeHHEe. Mexamnyeckas pabora. MommuocTs. Mexanuueckas DHEPrus.

Kunernueckas sweprus. Kuneruueckas oueprus u pabora. lloreHuwansuas sHeprus B
12



I'PaBUTALIHOHHOM I10JIE. 3akon COXpaHeHus [MOJIHON MEeXaHHYeCcKoH JHCPIryH.

OcnoBb1 MoekyIsipHO GHIUKH U TEPMOIHHAMAKH

Mounexyasipuas ¢pusuka. ATOMACTHYECKAs TEOPHS CTPOSHMs BelecTsa. Habmonenns u
OTLITHL, NOATBEPIKAAIOLHE aTOMHO-MOJICKY/ISPHOE CTPOCHUE BEIIECTBA. Macchl W pasMepl
monekyn. Teruiopoe msuskeHHe 4acTHI BeurecTsa. bpoyHOBCKOe aBMKenme. Mneansusii ras.
Temmeparypa xak Mepa cpejeil KMHETHYECKOM SHEPIHH HACTHIL. VpaBHEHHE COCTOAHMS
uaeanpHoro rasa. Mogens xmakocTd. [TOBEPXHOCTHOE HATSDKECHHE W CMAuMBAHME.
Kpucranmmaeckre n amopdrele BemecTra.

Tepmopunamuka. Buyrpennsist sueprus. Pabora u Termooriaua xax crnocoGsl H3aMeHenus
BHYTpeHHeH oueprud. Ilepsuii 3akon Tepmomumamuky. TemioBbie MAIIMHLI U MX

IPHUMEHEHHE.
OcHOBBI 2/IEKTPOHHAMHKH

JilekTpocraTuka. B3amMone#cTBHe 3apsSOKCHHBIX TEI. OnekTpHueckuil 3apsl. 3akon
COXpaHCHUA DJICKTPHIECKOro 3apsana. 3akow Kynoma. OJiekTpocTaTHueckoe mose, ero
OCHOBHBIC XAPAKTEPHCTHKH M CBA3b MEXKY HUM.

[ocrosnubiit  Tok. Tlocrosnueii anexTpuyeckuit Tok. Cuma TOKa, HarpsuKeHue,
JIICKTPUYECKOE conpoTuBien#e. 3akon Oma JuIsl y9acTKa SIeKTPHYECKOH LElH.

MarnnTioe nose. MaruuTHOe IIONE W €ro OCHOBHBIE XapakTepucTuku. JlewcTare
MAariuTHOTO TIONISl HAa NPOBOJAHHK C TOKOM. 3akoH AMIiepa. DIeKTpojBUraTens. SBicHue
ONIEKTPOMArHuTHOM MHIYKIIHH,

Koyredoaums u BOJHEBI

Mexannveckne xoneGannsi u Boambl. CBoGomHble KoneGaHu. Ilepuon, uwactora u
amImTya Kkonebanui. I'apmonuveckue koneGamnus. Mexamwueckue BOJNHBI W WX BHILL
3BYKOBBIC BOJIHBL Y IETPa3BYKOBBIEC BO/IHLL YIIBTPasBYK M €I0 HCIIONB30BAHKE B MEIVALHE U
TEXHHKE.

JIeKTPOMArHATHBIE Ko/ebanust u BoaHbL CBOGOIHBIE QJIEKTPOMAarHUTHBIE KOIeOaHwusl.
Konebarenpnpiii KOHTYp. DNEKTPOMATHUTHOE TOJE. DNeKTPOMarHuTHsIC BOJIHBL CKOpOCTH
AJIEKTPOMArHUTHBIX BOJIH.

CgeroBble BoIAbL PasBuTHE Ipe/cTARNEHMH O IPUPONE CBETa. 3aKOHDI OTPaKEHHS U
MIPEIIOMIIEHHS CBETA.

Jlunsel. QopMyIia TOHKOM JIHH3EL.

JIeMeHThI KBAHTOBOMH Gu3nKu
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KBanrosbie coiicTa cera. Kpanropas runoresa [Tnanka. DoTtosnexTprueckuii dddexr.

Dusuxa aroma. Moyenu crpoenns aroma. Onsit Pesepdopra.

DH3HKa ATOMHOTO S/IPA ¥ YieMeHTAPHBIX yacTa. CocTas 1 CTPOEHHE ATOMHOTO sIJIpa.
PajmoaxtuerocTs. Pagnoaktusnbie H3y9eHus m ux BO3ICHCTEME HA KUBLIC OpraHHu3MEl.

Beenennasn u ee dBostomusg

Crpoenue u pazsurue Beenennoii. Mopens pacmupsironietics Beenennoi,
[Iponcxoxaenne CoHeanoii cueTeMpl. Cospemennas puzuyeckas kapTiHa MHUpa.
PA3JIEJ 3. XUMMHSI
OBIIASA 1 HEOPTAHWYECKAS XUMMUS
OcropHbIe NORATHN M 32KOHBI XHMHAH
[Ipeamer xmumuu. BemectBo. Atowm. Mortexyna. Xumuueckuit snemenT wu (hopmbl  ero
CymecTroBanusl. ITpocThie u coxkubIe BermecTna.

[lepuoanyeckuii 3axon u Ilepuoauaeckas cueTeMaXHMHYECKHX 31eMEHTOR J. U. Menageneera

Orkpeitre [Teproauyeckoro 3akoua. llepuoprueckas cHcTeMa XMMHYECKHX SNEMEHTOB A. W.
Menpeneesa. 3uadenme Ilepwommueckoro 3akoHa w llepuoanueckoii cuCTEMBI XHMHYECKUX
anemenToB [I. M. Menpeneesa juist pasBuTHs HayKW ¥ TOHHMAHHUS XHMHYECKOH KapTHUHBI MHPA.

Crpocnue pemecTra

KosanenTnas ca3p: Henonspras u nojspuad. Mounas ceasb. KaTHowb! ¥ aHMOHBL
Merainuyeckas CBsI3b. Bopoponnas ces3b.

Boxa. PacTropni

Bona B npupope, 6bity, Texuuke u na MPOH3BO/ICTBE. DUIHYECKHE W XHMHYECKHE CBOMCTBA
BOJIbL. ONpecHeHUe BOIBL AIPEraTHBIE COCTOSHHES BOIE U 66 NEPEXO/bI W3 OJHOTO arperaTHoro
COCTOSIHHS B JIPYTOE.

XuMHYeCKHe PeaKkIum.
[oustne o xummueckoit peakimu. THIBI XUMAYECKUX peakimii. CkopocTh peakumu wu
(baxTopeI, 0T KOTOPBIX OHA 3ABUCHT.

Heoprannueckne coeqnnenns

Knaccupuxauns neoprammueckmx coemumenuii um mx cBoiicTBa. OKCHIDI,
KHCIIOTBL,OCHOBAHUSI, COJIM.

Honsrrne o ruppoamse coueii. Cpena BOAHBIX PacTBOPOE  comeii: KUcrias,
HeHTpallbHas, enoYHas. Boopoaublii nokasarens pH pacrropa.

Meranast. O6mue Qpusnyeckue 0 XMMUYECKHE CRORCTEA METAIIOR.
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Hemeranmsi. OBwas XapakTepHCTHKa TIABHBIX IOATPYIIT HEMETAIUIOB HA IPUMEpPE
Ta/lOTCHOB. BaHEHIIME COEMHENHS META/IOB W HEMETALIOB B TPHPOXE H

XO3IUCTBEHHONIEATEIILHOCTH YEJIOBEKA.

OPTAHUYECKAS XUMMUS

Oprannyeckue coeHHEHAN

OcHoBHbIE M0/10/KEHNST TEOPHH CTPOCHHSI OPTAHWYCCKHUX COCAHHEHHI,
MHoroobpasue oprarmueckux coeuHeHni. [TonsTHE H3OMEPHY.

Yraesoxopoant. Ilpesienbipie H Henpe/iebHbIE YIIEBOAOPOIbL Peakiis momMepr3atmy.
Ilpupojibie  ACTOYHMKM  YITIEBOOPOSOB. VYINEBOAOPOIB! KAK OCHOBA MEKAYHAPOIHOTO
COTPYJIHUYCCTBA H BAXHEHIIHNH UCTOYHHK HOpMHUpPOBaHHs O10mKeTa PO,

Kuciioponconepxanue opranuueckne seuectsa. [Ipe/icTaBuTeM KHCIOPOACOIEDIKALIIX

OPraHmiECKUX COCIMHEHNI! METHIIOBLIA ¥ STHJIOBBIH CIUPTEL MIMICPHH, YKCYCHAS KHCIOTA.

JKupbI KaK CIOKHbBIC HPUPEL
YINeBOALI: INTI0K03a, KPaXMall, LEJII0N03a.

A3zoTcotepkamue OpranuYecKye CoCAMHeHAs. AMUHbI, aMHHOKHCIIOTEL, oenku. Ctpoenne

u Ouosoruyeckas GyHKUMs GeTKoB.

Xumust v JICU3HD

XuMHAL W ODraHM3M dYe0oBeKa. XUMWYCCKUE 3JIEMEHTHI B OPraHu3Me dUe/oBeKa.
Opranudeckue 1 Heopranndeckue BerecTsa. OCHOBHBIC YKHU3HEHHO HEOBXOIMMBIE COSTMHEHHIS:
OClIKH, YIICBOIBL, UPHI, BATAMUHBL. YTJICBOAbI — [TABHBIH WCTOYHUK DHEPrHM OPraHH3Ma.
Pouib xupoB B opranuzme. XoaecTepyuH 1 €ro posb B 340POBbE HETOBEKA.

MynepaibHbie BeulecTsa B MPOAYKTAX IUTaHUs, MAMEBbe A06asku. COataHcHpoBaHHOE
MUTaHue.

Xumuz B Obiry. Boma. Kagecrso Bomsl Moromume u umeTsimue CpeicTa. ITpaBuna
OezomacHoit paboThI co cpeicTBaMU OBITOBOH XUMHH.

Ponmb XuMu4eckuX ONEMEHTOB B JKM3HM pacTeHuit. Yao6penms. Xumuueckie cpeacTsa

3aIIUTL] PACTCHUH.
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PA3JIEJI 2. BUOJIOT US

buonorus — COBOKYNHOCTL HAYK O JKHBOWM Hnpupoxe. MBTOHI:IHay‘IHOFO NOo3HAHHS B OMOJIOr UM

JKusast npupona xak oGkeKT U3ydeHHs GHOTOrHA. MeTO/B! MCCEIORAHMS JKUEOT IPHUPOJIBI B
Guonorun. Onpenenenye Ku3nu (¢ IPUBICYECHHEM Marepuala u3 pasjieinoB QH3MKH H XHMHEH).
YPOBHM OpraHmu3anim KH3HH.

Knerka

Hcropus wsydenust xinetku. OCHOBHBIC NOSOKEHHS KJIETOUHOMN teopun. Knerxka —
CTPYKTYPHO-GYHKIMOHAIbHAS (JIeMEHTAPHAS) €/IHHULA KU3HH.

Crpoenue wietiu. IIpokaprOTH ¥ 3yKAPHOTHl — HU3LIME ¥ BHICIIHAC KIETOUHLIE OpraHHU3MBl.
OCHOBHBIC CTPYKTYpHBIE KOMIIOHCHTHI KIETKH syxapuot. Kierounoe snpo. @yukuus snpa:
XPaHCHUC, BOCHPOU3BC/ICHAE U TIepe/iaua HaCIe/ICTBEHHON HHPOPMAIINH, PEryIsUds XUMAYECKOH
aKTUBHOCTH KJIETKH. CTPYKTYpa U GyHKIHHA XPOMOCOM. AYTOCOMBIH ITOIOBBIC XPOMOCOMBI.

Buonoruyeckoe 3naueHume XHMUYECKUX DJIEMEHTOB. Heoprannueckne BemecTBa B cocTase
KIETKH. POJIb BOJBI KK PACTBOPUTENS H OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH CPE/Ibl OPraHu3MOB.
YrneBoasl W JHIHALI B KIIETKE. CrpykTypa m GuojOrHYecKue (YHKIMH GEIKOB. Crpoenune
HYKIICOTH/IOB ¥ CTPYKTypa NONMHYKNECOTHAHBIX werned JHK u PHK, AT®. Bupycer u
Oaxrepraodaru. Heknerounoe crpoeHue, KU3HEHHBIH MUK M €O 3aBHCHMOCTE OT KJIETOYHBIX
Gopwm xusau. Bupycsr — Bo3Gyuirenu MH(EKIHOHHBIX 3a00neBanyil; noUsTHE 06 OHKOBHpYCax.
Bupyc nmmyroneduunra yenosexa (BHY). lTpodunaxruka BUY-undpexnnu.

Opraunnzm

Oprauusm — enunoe wenoe. MuorooGpasue Oprauu3MoB. OOMEH BELIECTBOM U SHEpruei ¢

OKPYAIONIEH CPe/Iol Kak HEOOXOMUMOE YCIOBHECYIIIECTEOBAHMS IKHBBIX CHCTEM.

CrnocoBHOCTE K CAMOBOCHPOM3BEJCHHIO — Of[HA M3 OCHOBHBIX 0COOEHHOCTEH KHBBIX
OpranusmoB. Jlenenune KIeTku — OCHOBA POCTA, PA3BUTHS | PasMHOMKEHHs OpraHu3MoB. becronoe
pasmuoxenue. [loopol  mpomecc W MOMOBOE  pasMHONKEHHE. Onmogoreopenwue, ero
OuoIOrnYecKoe 3HAUCHHE.

[lonsrue 06 wHaUBHYaTBHOM (onToreHes), HMOpUHOHAIBHOM (omMOpuorene3) u rnoct-
aMOpHOHANTBHOM pazBuTAN. UHaMBIIyaTsHOE Pa3BUTHE YETIOBEKA W €TO BO3MOKHBIE HAPYIICHUS.

O61mme npencTaBieHns 0 HACICCTBEHHOCTH H H3MEHYHBOCTH, ['enernyeckas repMuHOIOrHS U
CUMBOJIMKA. 3aKOHOMEPHOCTH HaciejoBaHms. Hacnenopanue IPU3HAKOB Y yenoseka. [losossie
XpoMOCOMBL. HaciencTpennbie G0Ie3HN YeoBeKa, WX MPHIHHET uipopunaxrika. CoBpeMeHHbIe

IMPEACTABJICHUS O I'€HE U I'eHOME.

['enernueckue 3akonoMepHOCTH H3MEHYUBOCTH. Kuaccuduxanus Gopm msmenunrocTw.
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Bivsnue MyTareHOB Ha OpPraHU3M 4YeioBexa.

Ilpenmer, 3amaun u MeTonsl cenekumn. |eHeTHYeCKHe 3aKOHOMEPHOCTH CCJIEKIIMK. YucHHE
HUW. Basunosa o wnenrpax wmHoroobpasus u [IPOMCXOMJICHUS KYJNBTYPHBIX PaCcTEHHH.
Brortexuonorus, ee focTHXEHUS, IEPCTICKTHBEI Pa3BUTHAL

Buy

OBOMIONMOHHAS TEOPHS U €€ POIb B (POPMHUPOBAHHH COBPEMEHHON ECTECTBEHHO- HAYYHOI
KapThHbl Mupa. Buy, ero kpurepuu. Homyinsnms kak cTpyKTYpHAS e/MHMIA BHIA W IBOIIOLWH.
Cunreruueckas Teopus ssomouuu (CT3). JBIOKyIIIE CHITBI 9BOJIIONHH B COOTBeTCTBIHM ¢ CTD.

Pesynbrarsl  spomronmn. Coxpanedue MHOrOOGDazHs BHIOB KK OCHOBA YCTOHYHBOIO
passuTus  Ouocheprl. [Ipuumubl  BEIMMpaHHS BHIOB. BHONOrHYECKHil [porpecc u
Ouonornyeckuii perpecc.

['anoress! npoucxokaenns Ku3HK. VCl0KHERUE HKHBDIX OpraHu3MOB Ha 3eMJie B MpoIecce
OBOTIOUMH. AHTPOIIOrEHE3 W €ro 3aKOHOMEPHOCTH. J[OKa3areNLcTBa POICTBa YeIOBEKA C
MIICKONUTAIOMMMK  KMBOTHBIMH. ~ DKOJIOrHYecKue (aKTophl aHTPOIOreHesa: YCIOKHEHHUE
NOMYAUAHOHHOR CTPYKTYPBI BH/IA, W3TOTORIEGHHE OPYIHMH TPY/a, Mepexoy or PaCTHTEIBHOTO K
CMEIIAHHOMY TUITY MHUTAHHUS, MCIOJb30Banue Orusl. [losBIeHNe MBICTATENLHONR NEITCIbHOCTH |
WICHOPA3AENbHON pedn. [Iponcxoxiene yemoBedeckux pac.

FIKocUCTEMBI

IIpenmer u 3azaun skonoruu: yuenue o6 3KONIOMHHYECKHX daxropax, yyenue o coobiyecTrax
OpraHU3MOB, yuenue o Guocdepe.

OKonoruyeckue $HakTopbl, 0OCOGEHHOCTH WX BOIEHCTBHA DKOIOIHYCCKAS XapaKTepUCTHKA
Buja. Ionsitue 06 sxonormueckux cucremax. Ilennu nTaHus, Tpoduyeckre yposHu. broreorenos
KaK 5KOCHCTEMA.

buochepa — rnodansuas sxocucrema. Yaenue B. U. Bepuanckoro o 6uocdepe. Poib xuBbIX
opraHusmoe B Omocdepe. Buomacca. Buonorwueckuii KPyrOBOPOT (Ha NpUMEpe KpyroBopoTa
yriepoaa). OCHOBHBIC HAINPAaBIEHUsS BO3ACHCTBAS Ye/IOBEKa Ha Orocdepy. Tpauchopmanus

CCTECTBCHHBIX IKOJIOTHYECKUX CHCTEM. Ocobennoctu AIrpO3KOCHCTEM.

Pasznen 4. SKOJIOTUSA

Brenenue.
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O6bexT M3ydeHHs JKOJOIHH — B3aHMOJICHCTBHE JKMBBIX CHCTEM. Hcropus passuths
2KOJIOTWH. METOMBI, HCIONB3YyeMbIE B JKOJOIHYECKHMX HCCICIOBAHUSK. POJNb SKOTOTHM B
(OPMAPOBAHIHM COBPEMEHHOM KAPTHHBI MUPA U B IPAKTHYECKON JIEATENLHOCTH JTEOMEH.
3HaYeHNE BKONOTHH B OCBOCHMH MpoQeccHil H CHemuanbHOCTEH CPeXHEro poheccCHOHATEHOIO
obpazoBaHus.

IKOJIOrHsl KAK HAYIHAN JHCHMILIHHA.

O6mas sxonorus. Cpena oburanus u paxropsl cpesisl, ObLe 3aKOHOMEPHOCTH/ICHCTBHS
(haxTopos cpeas! Ha opranusm. [lomyssnus. Dxocuerema. Buochepa.

Coumanbnas sxonorus. [IpeaMer n3ydenus conuansuoit sxonoras. Cpena, OKPYIKArOIIAs
yeNoBeKa, ee crenrpuka u cocrosune. [JoHATHE «3arpszHEHne CpeIb».

[Mpukiiagnas 5KoI0rHs. DKOIOTHIECKHE TIPOOIEMBL: PErHOHATBHBIE H TTOGALHBIE. ITpu-
YUHBI BOSHHKHOBEHHS TIIO0ANIBHBIX KOJOTHUCCKUX MPOBIEM.
JdemMoHcTpanum.
Oxonoruyeckne GakTOps! ¥ KX BIMAHEE HA OPTAHW3MBL
MeXBH/IOBbIE OTHOMIEHYS: KOHKYPEHIHS, CHMOHO03, XUITHAYECTBO, MTAPA3HTH3M.
Cpena oburanns 4e/0BeKa B YKOJIOrHYeckas 6e301acHOCTD.
Cpena obaranus genonexa. OKpysKaiOlas YTOBEKA CPEJIa H €6 KOMIOHCHTEL.
Ecrecternnas u uckyccrsennas cpeast o0uTaius yenopexa. Conuansuas cpeja.
lopoackas  cpema. T'opoickas ksapThpa ®  TpeGOBaHWS K €€ HKOJOTHUYECKOH
6esonacxoctu. lym u BHGpaIHs B TOPOJICKHX yCIOBUSX. BrusHue myma i BHOpALMH HA30POBLE

TropoACKOro 4ejioBeKa.

OKOIOrMY€ecKhe BOMPOCHI CTPOUTEIBCTBA B TOPOJE. DKONOIHYECKHE TpeGOBaHHS K
OpraHu3anyy CTPOMTENLCTBA B ropoje. Marepuansl, HCHONL3yeMBbIE B CTPOMTENLCTBE IKHIIBIX
JOMOB M HEXMILIX momeruenwid. Mx osxomorumueckas GesomacHocts. Kontpoms 3a kauecteom
CTPOMTENLCTRA.

Cenbexan cpega. OcoGeHHOCTH cpefibl OOWTAHMS YENOBEKA B YCIOBHSIX CEIBCKOM
MeCTHOCTH. CeJbCKOe XO3SHCTBO | €r0 3KONOTHIECKHE TTPOBIEMBI.

HdemoncTpanus.

Cxema arposKoCHCTEMBI.

Konnenuus yeroiiuneoro pazsurus.

Bosnuknopenne KOHUCNIMH YCTOWYHMBOTO pasBUTHA. [106aibibie DKON0ZUYECKUL
npobaemer U cnocobvl ux pewienus. Bo3HUKHOBEHHUE SKONOIHYECKAX TOHATHH «yCTOHYHBOCTEY H
«yCTOMYMBOE PA3BUTHEY.

«YeToiunBocTh M passuTHE». CII0CO0H! PEIIEHNS SKONOIHYECKHX TPOGIIeM B

pamkax
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KOHLCILMKE «YCTOHYMBOCTE M PA3BUTHE». DKOJOIMYECKHH CICJ[ W MHAEKC YCOBEYECKOTO
Pa3BUTHSL.

Hemoncrpanumn.

Hcrnone3oranye pecypcoB W pasBUTHE 4eNOBEHECKOro MNOTeHUMAna. MHIeKe GKHUBOM

IUTAHETHIY.

DKONOTHYECKHUit criet.

I. Oxpana npupojsi.

Ipuponxooxpannas gesrennnocts. Hemopus oxpanst npupodst ¢ Poccuu. Tursl oprauu-
3alluil, CrocoOCTBYIOUMX oxpane mpupo/kl. Ocobo OXpaHseMble TPHPOIHBE TEPPUTOPUU U HX
3aKOHOZIATENIbHEIA CTATyC. DKOIOIHYeCKHE KPH3HCH! M OKOJIOTMUECKUE CHTYAIHH. DKOIOTHYECKHE
npobiems! Poccun.

[lpuponmsie pecypest uw  mx  oxpana. [IpupOIHO-TEPPUTOPHANLHBIE — ACTIEKTHI
BKOJIOTHUECKHX Npobem. Ilpupoanbie pecypes! 1 criocoGs! ux oxparbl. OXpaHa JeCHbIX PECYDPCOB

B Poccrr. Bo3MOXHOCTH yNpaBieHHsS SKOIOIMYECKHMH CHCTeMamy (Ha IpUMEpE JIECHBIX

OUOTEOIEHO30B U BOJHBIX OHOLIEHO30B).
Hemoncrpanumn.
SApycHocTs pacTaTensHOrO coobuiecTra. [THIEBHIE [EMH | CeTH B GHOLEH03E.

Kpyrosopor Bemects u npespamenve sHeprud B skocucteme. OcoGo  oXpansembie

IPHPOLHLIE TEPPHTOPHE Poccun.

[MpumepHbIe TEMBI KOKIAIOR.

1)BosobHoBIsIeMbIE ¥ HEBO3OGHOBIAEMbIE PECYPCHL: CIOCOGBI PEIICHWS  IIPOBIEMBI
HCYEPIIAEMOCTH.
3) Mcropus 1 pa3sBuTHE KOHUCIIIMH YCTORIHBOTO PA3BHTHSL.

4) OxpyKaiolas cpe/ia M €¢ KOMIIOHEHTBI: Pa3IHYHbIE B3I HA OHY podnemy.

5) OCHOBHBIE SKOJIOIMYECKHE IPUOPUTETEI COBPEMEHHOTO MUDA.

6) OcoG0 HEONArONpPHITHBIE B HKOJOTMUECKOM OTHOIICHHM teppuropur  Poccuu:
BO3MOJKHBIE CITOCOOBI pelieHus npodIeMm.

7) OcoBo oxpaHseMble IPUPO/IHBIEC TEPPUTOPHH 1 HX 3HAYCHHE B OXPAHE IIPUPO/ILL.

8) IMomynsums Kak 9KOJIOTHYECKAs HHHMIIA.

9) IlpruuHbl BO3HUKHOBEHHMS HKOIOTHYECKUX TPOGJIEM B TOPOJE.

10) ITpo6GaeMbI BOJHBIX PeCypcoB u criocobsI HX pernenus: B Poccuu.

11) Ipo6eMbl TOYBEHHO# 3pO3UH U CrIocobHI ee pemenys B Poccnn.

12) IMpobneMb! YCTOMYHBOCTH JIECHBIX 3K0cHCTeM B Poccru.
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13) Cucrema KOHTPOJISI 32 KOJIIOTMYECKOH Ge3011acHOCTBIO B PoccHH.

14) Coepemennbie TpeGoBaHMs K HKONOTAYECKOH 6€30MaCHOCTH IIPOJYKTOBITHTAHHSI.
15) CtpyxTypa 3K07I0ru4ecKkoi CHCTEMEL

16) Teeprbie ObITOBBIE OTXOIBI M CIIOCOOH! PeLIEHHs TPOGIEMBI X YTHIH3ALHH.

17) DuepreTudeckue pecypesl 1 IpodiieMa UX HCUePIaeMOCTH.
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7. MATEPHAJIBHO-TEXHUYECKOE U YYEBHO-METOANYECKOE OBECIIEYEHUE

7.1. TpeGopanus K MHHHMAILHOMY MaTepPHANLHO-TEXHHYECCKOMY M y4efH0- MeTOAHIECKOMY
obecneuenHIo YCIOBHI peaTn3ann UporpaMmel JHCHHIVIAHBI IPEANOTIATACT HATMYUE yIeOHBIX
KabWHETOB 10 (H3WKEe, XUMHH, OWONOTHH, B KOTOPBIX WMEETCH BO3MOIKHOCTL 0OECHEeUYnThH
CBOOO/HBIN HocTyn B VIHTEpHET BO Bpems yueGHOr03aHATHS | B NIEPAOJ] BHEYUCOHOU JIeATEILHOCTH
o0yyaromuxes.

B cocrap xaGuueror no Qusuxe, xumum, Guonormm BXOJIAT NTa00paTopuu ¢ JiabopaHTCKod
KOMHATOH.

Iomewmenns kaGHHETOB (M3MKH, XHMHH W OWONOTMH JOJIKHEI YAOBJIETBOPSATH TpeOOBaHMSIM
CaHUTapHO-MH/IEMHOIOITAYECKHX TIPABHI U HopmarieoB (CanlluH 2.4.2 Ne 178-02) u 6wt
OCHAINECHBI THUIIOBBIM 0DOPYNIOBAHMEM, YKA3a2HHBIM B HACTOSIUX TpeOOBaHMAX, B TOM YHCIe
CTNCIHMATH3APOBAHHON yIeOHOA MEOENbIO M CpeIcTBAMM OBYUEHHNS, JOCTATOYHBIMH JUIS BBITOTHEHUS
TPeOOBaHMI K YPOBHIO MOrOTORKH o0yyaroIuxcsl.

B kabumerax wmmeercs MynsTHMemiiHOe 000py/0BanKe, TMOCPE/ICTBOM KOTOPOr0 YYACTHHKM
00pasoBaTeNbHOr0 IPOIEcca MOryT pOCMaTpHBaTh BH3YAIbHYI0 uH(GOpManWio 10 du3mKe,
CO3/1aBaThL NPE3CHTAIUH, BUJCOMATEPHAIBI 1 T.11.

B cocraB yueGno-meronmyeckoro u MaTepralbHO-TEXHUYECKOr0  OOECIICUCHHUS] TPOrpaMMbl
yuebHo# qucuuIumae! «EcTecTBOZHANHME Y BXOJIAT:

* MHOTOQYHKIHOHAIBHLI KOMITIEKC MPETNoaaBaTeIs;

* Harns/uele mocobus (KOMILIEKTH y4eOHbIX Tabmmy, [1TaKaTOB, TOPTPETHl BhIJAIOMHXCS YYEHBIX B
00I1aCTH €CTECTBOZHAHMS 1 T.IL.);

* MHPOPMALHOHHO-KOMMYHHKAIHOHHLIE CpeACTBa;

* DKPaHHO-3BYKOBBIC [IOCOOHS;

* KOMIUIEKT 1EKTPOoCcHA0KE NS KabUHETOR;

* TEXHUYECKHE CPe/ICTBA 00yYeHH S,

* ACMOHCTPANHOHHOE 000pyI0BaHKe (OOMIEro HABHAYCHMS i TeMATHUCCKHE HabopBbI);

* naboparopuoe 060py;1013£1ﬁne (obmero Ha3zHAYEHHS W TeMaTHYECKHe HaOOpEI, B TOM 4YHCITE A
IOCTAHOBKM IEMOHCTPALMOHHOTO M Y4EHHUYCCKOIO SKCIIEPUMEHTa, PEaKTUBBI);

¢ CTaTHYeCcKue, JAHHAMHYECKHE, HEMOHCTPAILlHOHHBIE U pasmaTovyHbIe MOAECITH, BKIIOYag HATYPaAJILHEBIE

00BEKTHI;
° BCIIOMOTATENbHOE 000pYI0BaHHE;

° KOMILIEKT TEXHHWYCCKOH HOKYMCHTAllUH, B TOM YHCIE nacropra Ha CpeicTBa O6yq€HI/I§1,

AHCTPYKIHH T10 WX HCIIOJIL30BAHMIO U TEXHUKE 6630H&CHOCTH;
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* Gubnuoreunsnt Gpons.

B Oubrmoreunsii  Qonn Bxopar yueGHuxwy, yueOHo-mMeTomueckue  KoMmiektsl  (YMK),
obecIieynBaoIye OCBOCHHE YUEGHOH MMCIHIUTHHEI «EcTecTBO3HAHMEY, DPEKOMEHIOBAHHEIC WM
JOIYIUEHHBIE JUIS HCIIOJIb30BaHus B ITPodeCcCHOHABHBIX 00pazoBaTebHBIX
OpraHu3almsIx, PCAH3YIOIAX  00pa30BATENBHYIO  NPOIPAMMY  CPEIHEro
0011ero o0pazoBaHus B npenenax ocsoenust OITOIT CITO na 6ase ocHoBHOrO 06111Er0 oOpazoBanus.
bubmoreunsit  gonyy COJIEPIKUT (QHU3MYECKHE  SHUMKIONENH, AaT/ack CJIOBapH,
CNPABOYHMKM MO (H3KKE, XUMHE, OWOJIOTMH, HAYIHYIO W Hay4HO-NIONYNIAPHYIO JIHTEPATYpy
CCTCCTBEIIO-HAYHOrO CofiepKanust. B mporecce ocBoeHust nporpammbi y4eGHON MHCIHIIIAHEL
CTYACHTBI TOJUKHBI MMETh BO3MOXHOCTL JIOCTYNA K OIEKTPOHHBIM YYeGHBIM MarepuanaMm 1o
CCTECTBO3HAMMIO, BKITOYAs GUIHKY, XHMHIO, GHONOTHIO, MMEIOIAMCS B CBOGOIHOM JOCTYIIE B CETH

VHrepuer (21eKTpOHHEIM KHATAM, IIPAKTUKYMaM, TecTam, Marepuanam EI'D u ap.).

7.2HHOOPMALIMOHHOE OBECIEYEHUE OB YYEHUS

OcHOBHBIC HCTOYHMIKH:

Caenxo O. E. Ecrecrsosnanne : yuebuoe noco6ue / O. E. Caenko, T. II. Tpymmna, O. B.
Jlorsunenko. — Mocksa : KnoPyc, 2020. — 363 ¢. — (Cpenuee nmpobeccnonansuoe obpazoBanue).
— URL: https://www.book.ru. — Peixcum JOCTYIIA: O [IOJITHCKE.

Jdonoanureasnas Jureparypa

Fopenos A. A. Ectecrrosnanme : yueGHOE m0coGHE a CIIO/ A. A.Topenos. — 4-¢ w3,
mepepad. u Jjon. — Mockpa : M3parensctro fOpaiit, 2020.— 355¢. — (ITpodeccronansroe
obpazosanue). — URL: https://urait.ru. — Pesxcum JTOCTYyTIA: 110 TOIIHCKE.

Crpemsnuk O. H. Ecrecrsosnanue : yuebnoe nocobue s CI1O / O, H. Crpensuuk. — Mockea
Maparemsereo  HOpaiit, 2020. — 223 ¢. — (TTpodeccuonansuoe obpasoBanue). — URL:
https://urait.ru. — Pesxum gocryma: no IOMIITHCKE.

UnTepHer pecypesr:

1. www.agp.edu.ru (BapuanThr HHJMBHIYAIbHBIX JIOMAUIHKHX 33/laHAH ) KPaTKWil KOHCIEKT s

BBITIOJIHEHHUS 3a/IaHUH, CIIPABOYHEIC Marepuaisn)2. www.nre.edu.ru—yueduoe mocoGue

3. www.grandars.rwshkola/estestvoznanie/ osnovnve-OCHOBHEBIE IPUHLIATIB COBPEMEHHOT0

ECTCCTBO3HAHUS

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

6.www. class-fizika. nard. ru («Kmace!nas NOCKa LIS JTFO003HATENBHEIX »).
7.www. physiks. nad/ ru («®usnxa B AHUMAIEIX ).
8. www. interneturok. ru («Bumeoypoku mo IIPEAMETAM IIIKOJILHOH IIPOrpamMMBly).

9. www. chemistry-chemists. com/ index. html (3MeKTPOHHBLE KypHan «XuUMMKH 1
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xumusi»).10.www. hemi. wallst. ru («Xumus. O6pasoBarenpabIi caifT s HIKOJIBHHKOBY).

11.www. alhimikov. net (O6pasoBaTenbubii caiit juis IIKOMBHUKOB). 12.www. chem. msu. su
(Dnexrponnas GuOIMOTEKA MO XUMMH).

13.www. hvsh. ru (xypran «Xumus B mxone»). 14. www. hij. ru Gxypran «Xamus 1 Ku3HBY).

15.www. biology. asvu. ru (Bes Owonorms. CoBpeMeHHas GHOMOrHS,

oubmuorexa).

CTarbH, HOBOCTH,

16.www. window. edu. ru/ window (Emmuoe okmo JlocTyna K 00pasoBaTeNbHEIM pecypcam
WrTepHera no 6uonorum).
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8. XAPAKTEPUCTUKA OCHOBHLIX BHAOB YYEBHOI AEATEJBHOCTH

KOHTpOHB W OICHKA pPE3ylLTaTOB OCBOCHUS y‘-IGGHOﬁ JAUCHHIIIIAEBI  OCYLIECTBIISETCS

IIperiojlaBaTelieM B IIpoHecce OPOBEACHHUS IPAKTHYECKHX 'SEIHS{TP[ﬁ, TECTUPOBAHHUSA, a TaKxe

BBITOTHCHUS. OO0YHYaIONUMHCS WMHAMBHIYAILHLIX 3aMaduil U IIPOMEIKYTOYHON arrecTanmeil.

Metozsl KOHTPOIA HANPABICHB HA IPOBEPKY 00YYAIOLIUXCH:

v

v

MO3HIMY;

npeJiaraeMbIX 3a/JaHmi;

— BBITOJIHATE YCJIOBHS 3/1aHKs Ha TBOPYECKOM YPOBHE C IIPEJICTABRJICHUEM coOCcTBEeHHOMN

— AeTIaTh OCO3HAHHBIA BRIOOP CIIOCOO0B eHicTRIN N3 paHee H3BECTHBIX;

—OCYIICCTBIIATE KOPPEKIHIO (MCIPABNEHNE) C/ICTAHHBIX OLIMOOK HA HOBOM YPOBHE

— pa60TaTB B I'DYIIIEC A NIPCACTABIIATE KAK CBOIO, TaK U MO3UITHIO I'PYIIIBI

TCXHOJOIHHA IPOU3BOACTRA

Kunemarnka

Mexanura
OzrakomiieHHE co cnoco0amMu OIHCAHHS
MCXaHHYECKOTO  JIBHIKEHWS,  OCHOBHOH  3ajadeil
MEXaHHKHU.
Uzyuenne OCHOBHBIX hyzHgecKknx BEJIMYMH

KHHCMaTHKH: TICPEMELIICH U, CKOPOCTH, YCKOPEHHA.

Habmonenue

OTHOCHTEIIBHOCTH MEXaHHYECKOro
ABIKCHUS.  DOpMYyNHpOBaHME  3aKOHA  CAOMKEHUS
CKOPOCTEH.
Hccnenosanve PaBHOYCKOPEHHOTO NPAMOTTUHEHHOTO

JBMJKCHHsS. (HA TpuMepe CBOGOAHOrO MayeHUs TE€Nn) H

PaBHOMEPHOI'O IBYXKEHMS TEJa 110 OKPYIKHOCTH.

£ Coaepixanue XapakTepHCTHKA OCHOBHLIX BH/IOB A€NTEIbHOCTH cryaentos | Konrpoan "
o0y9cHusn (Ha ypoBme yaeGnbix aciicTBHiT) OHenKa
PE3yILTATOR
Beenenne OU3UKA
PasBurtue crocoGnocTell SCHO U TOUHO W3NaraTh CROH MBICTIH,
JIOTA4ECKU 0OOCHOBBIBATL CBOKO TOUKY 3PEHMS, BOCIIPHHHMATE Texynuii
M aHAU3MPOBATE MHCHHs COOECE/HMKOB, [PHU3HABAS ITPABO KOHTPOJIbL B
JIPYTOro HenoBeka Ha wHOE MHeHWe. IIpuBejieHne mpumepos | gopme:
BIIMSHUS OTKPBITHA B (H3MKE HA IPOrpecc B TEXHHUKE M | - YCTHOIO

W  IIMCEMEHHOIO
or1poca;

- 1a0OpaToOpPHBIX
pabot

Hroroesiii
KOHTPOJIb B
bopme

v depennmpona
HHOTO 3a4era.
Onenka:

- PE3yNBTATHBHOCT
u paboTsl

o0yugaromerocs
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[Tonnmanne cmbicia  OCHOBHBIX  (PM3HUYCCKHX
BEJIMYMH, XapaKkTepU3yIONHIX PaBHOMEpHOE

ABHIKEHHE TEJIA 110 OKPYIKHOCTH.

Hunamuka

Ilonumanwe cmpicia Takux QU3MYECKHX Mojenel, Kak
MaTepuanbHas TOYKA, HHEPUUAIbHAA CHCTEMA OTCYETA.
Mmepenne maccol Tena pasindbive criocobamu. Mamepenne
CHJl B3aUMOJCHCTBHS Tell. Berumciienne 3Ha4YeHMs yCKOpeHus
TCIT 110 M3BECTHBIM 3HAYEHHUAM JIEHCTBYIOMMX CHII M MACC TEJL.
YMenue pasiadaTe Cuily TSOKECTH H Bec Tena. OOhICHEHHE U
NPUBEACHKE [IPUMEPOB SBJICHUS HEBECOMOCTH.

IIpumenenue OCHOBHBIX NOHATHEH, (OPMYI ¥  3aKOHOB

JANHaMHUKHK PEIISHUIO 3aay

3axons!
COXpaHeHus

B MCXaHUKe

OObscHEHHE pEaKTHBHOTO [BWIKEHHS Ha OCHOBE 3aKOHa
coxpaHeHHs wumMmIyibca. llpumenenme 3axona COXpaHEHHS]
MMITYJIBECA JUISL BBIYMCIICHHS U3MCHEHUH CKOPOCTEH TeN MpH HX
B3aUMOICUCTBUAX

Borancnenwe paGoTsl cuil B M3MEHEHHS KHHETHUCCKOM
OHEPTUHUTENA,

Brrancienue noTeHnIMaLHOM OHEPruM TEN B IPABUTAHOHHOM
rnoJie.

XapaKkTepHCTHKa MPOU3BOJUTEILHOCTH MAIIHE ¥ JBHraresei

CHCIOJNIL30BaHUEM MMOHSATHSI MOIIHOCTH

Ocrogbl MOREKYIAPHOTE PUIUKYU U MEPMOOUNAMUKY

NP BBITOTHEHHH
3a[aHHH Ha
yueOHBIX
3AHSITUSIX, OIEHKA
pPe3yILTATHBHOCTH
BBINOJTHEHU
CaMOCTOSITEIEHEIX

pabor
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Mounexysipuas

buzuka

DOpMy/IMPOBAHHE OCHOBHBIX  MONOKEHHT MOJIEKYJISIPHO-
KHHETHYECKOH — Teopuu. BhIMoiHeHWE — SKCHEPUMEHTOB,
CIyXaUX — ODOCHOBAHMEM  MOJIEKYNISPHO-KMHETHYECKOH
Teopuu. Habmomenue GpOYHOBCKOTO JBMKEHHMS W ABJICHUS
nuddyzun.

Onpenenenne mapamMeTpoB BelecTBa B razoo0pasHoM
COCTOSHMM  HA  OCHOBAHMM  YPABHEHMS  COCTOSHMS
HJleabHOrOTa3a.

Ipexcrasienue B Bujie rpaduka n30XopHOTo, u3obapHoro

H HM30TEPMHUYECKOTO MHpoleccoB. Brrumcienue cpeueii
KHHETHYECKOH DHEPrUU TEMIIOBOTO ABHIKEHUS MOJIEKYIT TIO
U3BECTHOH TEMIIEpaType BEIeCTRA.

Vamepenne BnaxksocTH Bo3ayXa

Tepmomuuamuxa

DKCIepHMEHTAIIEHOE HCCIICIOBAHKE TEIJIOBEIX
CBOMCTBRENIECTRA.

Pacuer xommuecTsa TEIJIOTEL, HEO0X0MMOTO
IUISOCYIIECTBICHUS

Ipouecca  INpeBpaliCHMsl  BELIECTBA W3  OJHOTO
arperaTHOroCOCTOAHMUS B JIPYTOE.

Pacyer m3MeneHus BHYTPEHHCH SHepIruu Ten, paboTsl u
HEPCAAHHOTO KOJNIMYECTBA TENJIOTHI HA OCHOBAHHH
MIEPBOTO3aKOHA TEPMOJHHAMUAKH.

ObbsicHenye NPUALKEIIOR TeHCTBHS TEILIOBBIX MALIUH

Ocnoger 2iexkmpoounamury

DNEKTPOCTATHKA

Beraucienne cin B3aumoeeTBAS TOUCUHDBIX IEKTPUYECKUX
3apsiIOB.

Berancnenne HaIPSAXKEHHOCTH U MOTEHIIHAITA
JJIEKTPUYECKOTO N0 OMHOTO W HECKOJBKHX TOYEUHBIX
3apsA/I0B.

Usmepenue paziocTu noTeHIMATOR,

[Ipusenenne npiuvepos MpoBOHUKOE, JTH3IIEKTPHKOR
HKOHIEHCATOPOB.

Habnronienue sisinenns onekTpocTarnyeckoii HHJTYKLIMK

U ABJICHUS MOJIAPU3ANNK TUIEKTPHKA, HAXOASIIErocs

B BJIEKTPHYECKOM I0JIe
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ITocrosuuBI TOK

Vi3mMepenye MOIMHOCTH 3IIEKTPHYCCKOrO TOKA. Wamepenne
SJICw BHYTPEHHETO COMPOTHBICHKS HCTOYHMKA TOKA.
COop ¥ wucHBITAHME ONEKTPHYECKHX nemed ¢
PasIHYHEIM COCIMHEHUEM MPOBOAHMKOB, pacdeT WX

[apameTpoB

MaruutHoe mone

HaOmioienue meiicrBUs MarHWUTHOTO OIS HA TIPOBOJIHHK C
TOKOM, KAPTHHOK MATHUTHLIX TTOJIEH.

DQopMyIUpPOBAHKE TIPABKIIA JEBO PYKH IUIsl ONpeaeIeHus
HanpaBJICHHUs CHIILI AMIepa.

Borancnenne cun, jeicTRyomux ua IIPOBOAHUK € TOKOM

B MariuTHOM TIOJIe, OOBACHEHHE MPHHIKNA ACHCTRHS
AIIEKTPOJBUTATE]ISI.

HCCJTCJIOB&HHC ABICHHUS JIIEKTPOMAIHHTHOM HHIOYKIIHH

Konebanus u sonnbi

Mexanuyeckue
KoJiebanua wu

BOJTHEBI

lpusenenve  npumepos  KoneGaTeNbHBIX  JIBHIKCHMUIL
Hccenenosanne 3aBHCHMOCTH mepuo,ia Kxostebanuit
MaTeMaTHYCCKOr0 MasTHHKA OT ero JJIMHbL, Macchl H
AMILITHTY/TbI KOJIeOaHmiA. Onpenenenne  yckopeHwmst
CBOGOMHOrO MHaJeHHs ¢ NOMOIIBIO MATeMATHYECKOTO
MasiTHHKA.

Habmonenue xonebannii 3pygamero Ttena. [TpuBenenue
SHAYCHMA  CKOPOCTH  PAaCHpOCTPaHEHHMsS  3BYKAa B
PasTMYHBIXCPEIax.

YMenue O00BICHITE HCIIOIIL30BaHHE YIABTPa3ByKa B MEIULMHE

ONeKTPOMarHuTH
bIE
KoyiebaHusa u

BOJIHBI

Habmonienye ocimiutorpaMm rapMOHUYECKUX KOTCOAHMH CHIE]
TOK4 B ICIH.

O6bsicHeHMEe  npeBpameHus SHEPIMH B
MICaIbHOMKOJIE0ATETLHOM KOHTYpE.

Hzyuenne YCTpoicTRa H TIPUHIMIIA JlecTBUS
Tpanchopmaropa. AHATM3 CXeMbI NEpejadn DITEKTPOIHEPTHH
Ha OONBIIHE PACCTOSHMS.

[IpuBenenne TmprMepos BHIOB pajmMoCcBs3M. SHAKOMCTBO ©
YCTPOHCTBAMU, BXOMSIMME B CUCTEMY PajIHOCBS3H.

Obcysknenne ocoberHOCTE N pacmpoCTpaHeHHs pagHOBOIH

39




CBeTOBBIE ROJIHEI

[lpumenenne Ha npaxreke — 3aKOHOB OTpaKEHHSI W
IIpCIOMIICHHUSL CBETA MPH pelieHuu 3anad. Habmonenwe

ABJICHUS JU(PAKIMN U JTUCTIEPCHH CBETA.

Onemenmol keanmosoii gusuxy

KBanTosnie Habmonenue dorosnexrpuueckoro sddexra. Pacuer
CBOMCTBA MaKkCHMaIbHOH KHHETHYECKOH SHEPrHMH DIEKTPOHOB
CBeTa npu

dorosdderre
Duznka atoma Dopmynuposanue [I0CTYJIATOB bopa.

Habmopnenne numeitvatoro wu HEIPEPLIBHOTO
CIIEKTPOB,

Pacuer 4acTOTBI M [UIMHBI BOJNHEI HCIYCKAEMOrO CBETA
Ipd  TIEPEXON€ aToMa M3 OJHOIO  CTAMOHAPHOIO
COCTOSIHMSL B IPYToOE,

O6bsicHenre nprHIMNA eiicTBIS nazepa

Pu3nKka ATOMHOI'O
anpa "
3JIEMEHTAPHBIX

HACTHIL

Habmonenne Tpexos  anpda-uactuy B Kamepe
Bunbcona. Perucrpauus sinepneix  msnywemwmit ¢
TIOMOIIBIO cyeTyuKal eirepa.

Pacuer suepruu cBsi3u atomusIx sizep.

[lonuManue UEHHOCTM Hayd9HOrO MO3HAHMS MHpa He
BOOOIIE UIsl YeNOBEYECTBA B ILEJIOM, & U KAKIOTO
00yuaroImerocs TMYHO, HEHHOCTH

OBMAJCHHs METOJOM HAYYHOTO IO3HAHMS JUIS JOCTHIKCHUS

ycrexa B moOom BUJE ITPAKTUYECKOH JACATCIILHOCTH

XUMuHA

Brenenne

Packpeitie  Briama  xummdeckodt  Kkaprumbl MHpa B
CAMHYIOECTECTBEHHO-HAYYHYIO KAPTHHY MUpA.
XapakTepuCTHKA XHMUM KaK [POH3BOAUTENLHOMN

CHILIODIECTRA

Texymmia
KOHTPOJIb
thopme:

YCTHOTO
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Baxueiume
XUMUYECKUE

TMOHATHS

YMeHMe nath OnpejesicHue U OICPUPOBATEL CJIEIYIOMIHMHI
XUMHAYCCKUMH  NIOHATUAMH: «BEIIECTBOY», «XUMHUYECKHH
SNIEMEHTY, «aTOM», «MOJIEKYJIa», «OTHOCHTEIILHBIC ATOMHAS
M MOJCKYJSIDHAA  MacChly, «HOH»,  «&JUIOTPOIH»,
«M30TOMBI»,

«XUMHYECKaAs CBA3BY, «ANEKTPOOTPHLATEILHOCTEY,
«BAJICHTHOCTBY,  «CTCNCHb  OKHCIEHHSA»,  «MOIbY,
«MOJIApHas maccay, «MOJSIPHBIA 00beM ra3000pasHbIX
BEIIECTBY,

«BCIIECTBA MOJICKY/IAPHOTO H HEMOJIEKYJIIPHOTO CTPOSHUS Y,
«PACTBOPLI», KIIIEKTPOIUT U HERICKTPOIHT,
KOJCKTPONHTHYECKAs  JIHCCONMALAA»,  (OKHUCIUTEh WU
BOCCTAHOBHTENLY,  «OKHCICHWC W BOCCTAHOBJIECHHE),
«CKOPOCTH  XUMHWYECKOH peaxkimy, «XHMMHYECKOE
paBHOBECHEY,

«YTIIEPOIHLIA CKEIIeT »,

«QYHKIHOHATBHAS TPYIITIAY, KU30MEPHS»

OcHOBHEBIE
3aKOHB! -

XUMHH

CDOpMYHHpOBaHHe 3aKOHOB COXPAHEHHS MacChl BELIECTR
H [NOCTOAHCTBA COCTABRA  BEIIECTR. Ycranosnenue
IPHYHHHO- CIIEACTBEHHOU CBAZM MCXAY CoAepXKaHHeM
OTHUX 3aKOHOB H

HAITMCAHNCM XUMHYCCKHUX (OPMYIT U ypaBHEHHIA.

Packperrue pusHYecKoro CMbICTa CHMBOJTHKH
[lepuommueckot  Tabnuibl  XHMHUYECKHX — 3IEMEHTOR
J.M.Menneneesa (nomepos DIIEMCHTA,IEPHO/IA, TPYIIILI) K
YCTAHOBJICHHC TIPHYMHHO- CIEJCTBEHHOH CBS3H MEHKITY
CTPOCHHEM aTOMa W 3aKOHOMEPHOCTAMHE H3MEHEHHS CBOMCTR
JNEMEHTOB M OOPasOBaHHBLIX MMH BEIIECTB B NMEPHOAX H
rpynmnax.

XapakTepucTHKa 3EMEHTOB MAJIbIX HNEPHOLOR 10 WX
MONOXKEHUIO B Ilepuomueckoit cHcTEME

JM.Menneneesa

158 IMACEMEHHOTO

orpoca;
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OcHOBHBIE TeOpHM

Xuamun

YCTaHOBICHHE 3ABHCUMOCTH CBOHCTB XMMUYUCCKUX BELIECTB
OT CTPOCHMS aTOMOB  O0OpPa3yIoIMX MX XUMHYECKHX
3IIEMEHTOB.

XapakTepHCTHKa BaXHEHIIUX THIIOB XMMHUYECKUX CBS3CH 1
OTHOCHTEITLEHOCTH STOM THIIOJIOTHH. O0nscuenue
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaRd M CTPOEHUS
KPHUCTALIHYECKHX PEIIETOK

Dopmynuposanue OCHOBHBIX MOJIOKEH U TEOPHH
SJICKTPOIATUYECKOH IUCCONHALMY B XaDAKTEPHCTHKA B CBETE
9TOH TEOPHM CBOMCTB OCHOBHBIX KJIACCOR HEOPraHHYECKHUX
COCNUHEHWH.

Dopmynuposanue OCHOBHBIX NOJIOKEH U TEOPUH
XUMHYCCKOI'0 CTPOCHHMS OPraHWYeCKHWX COCIHHEHHH U
XapaKTCPHCTHKA B CBETE 3TOH TEOPHUH CBOMCTB BasKHEHIIMX
LIpeACTaBUTENEH OCHOBHBIX KJTAcCOR OpPraHuYecKux

COeUHEHUM

Baskueiimue
BElIECTRA

U MaTepHaIbI

XapaKkTepUCTHKA CTPOCHHUS aTOMOB ¥ KPHCTAIIOB M Ha 3T0H
OCHOBE OOIMMX (H3HYECKUX M XHUMHUYECKHX CBONCTE
METaJJIOBY HEMETAILIOB.

XapakTepucTHKa COCTABA, CTPOCHHS, CBONCTS, TIOJIY YCHHUS
MIPUMEHECHHE BAXKHEHIIMX HEMETAILIOR.

XapaKTepuCTHKA COCTABA, CTPOCHMS H  OGLIHX
CBOMCTB B&XHEHIIMX KJIaCCOB HEOPraHHYECKMX
COEJIMHCHUHA,

Onucanwe cocraga " CBOMCTB BaKHEHIIAX
ITPEACTABUTENCH OPraiHYeCKHX COCIUHEHHH: METAHOMA 1
9TaHONa, CIOXHBIX OQHPOB, KHUPOB, KAPOOHOBBIX KHUCIOT
(ykcycHoit KHCIIOTEL), MOHOCaXapHa0B(ITIOKO3bL),

AUCaxapuzioB (caxapossr),
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NoucaxapuioB (I(anMa.Ha H IICJ‘IJTEOHOB[:I), AMHHOKHCIIOT,

66![1(03, HCKYCCTBEHHBIX U CHHTCTHYECKHUX ITOJTAMEPOB

XuMuuecknit
SI3BIK

H CUMBOJIHUKA

Wcnonb3opanwe B yuebmoif u npodeccronansHON
ACATCILHOCTH XWMHYECKHX TEPMHHOB H  CHMBOJIHKH.
HasbiBanne w3yyeHHBIX BEIECTB MO TpHBMANBHON M
MEKYHAPOAHOH HOMEHKIATYPE M OTPAXKEHHE COCTABA ITHX
COC/AMHEHHH C HOMOIILIO XMMHYECKHX HOPMYIL.

Orpaxenne XMMHYECKHX ITPOIIECCOB C MOMOIIBIO YpaBHEHWH

XUMHYECKHX peaKiHi

Xumuyeckue OO6BsCHEHHE CYNIHOCTH XHMWYECKHX IPOIIECCOB.

peaxiu Knaccudunxanus xumnueckux peakuwmii 1o pasInYHBIM
pHU3HAKaM

XuMHuYgecKHi Bemosnenue xumudeckoro skcnepuMenta B momHOM

OKCIEPHMEHT COOTBETCTBHUH C MPABHJIAMH TEXHUKH HE30MacHOCTH.
Habmonenwe, Gukcupopanue u omicanme pe3yNbTaToB
IIPOBE/ICHHOI0 SKCIIEPHMEHTA

Xumugeckas Ilposepenue  camocrosTensHoro mowcka | XEMHYEcKOM

uHpOpMAaILHS HHQOPMALMK ¢ WCIIONB30BAHUEM PA3HYHBIX HCTOYHHKOB

(HAYYHO-TIOTYJISIPHBIX W3/JAHHIA, KOMIIBIOTEPHBIX 043 MaHHBIX,
pecypcos MuartepHera); ucnonszosanue KOMIIBIOTEPHBIX
TEXHONOTHH [UIsl 00OpaGOTKH M TIEpelavysl XHMHUYECKO

MH(OPMAIHY U e IPELCTABNCHNS B PA3IHIHBIX hopmax

[Tpodunsuoe wu
npodeccronansH
0 3HaYUMOE

conepKanme

ObbsACHEHHE XUMHYECKHX ABITCHHI, IPOHCXOISIIAX B IIPUpPOIE,
OBITY ¥ Ha IPOH3BOJICTRE,

Cobmonenne paBuI SKOIOrHYECKH TPaMOTHOTO IOBEIECHHS B
OKpYIKarOIIEeH cpere.

OueHka BIRAHMS XHMHYECKOIO 3arpsi3HEHUsT OKPYKAKOIIEH
CPE/bl Ha OPraHu3M YEJIOBEKA U JIPYTUC HKHUBIE OPraHU3MbL.
Cobmronenue mpaBui 6e30macHoro 00paleHyst ¢ ropioYUME U
TOKCHYHBIMY  BEIECTBAMH, I1a0OPATOPHBIM 0GOPY/I0BAHHEM.
Kputnueckas OILIEHKA JIOCTOBEPHOCTH XUMHYECKOR

WHOPMALUHE, TIOCTYTIAMOMEH U3 PasHbIX HCTOYHHKOR

43




BHOJIOT WSt

buomorus
COBOKYITHOCTE
HayK O SKHBOH
npupose. Merojier
HAYYHOTO

NOo3HaHus B

OHOJIOTHH

3HaKOMCTBO ¢ 00BEKTAMH M3YYCHHS GHONOTHH.
Beissnenne posu 6uonorun B (bopmuporanmnn coppeMenHOM
CCTCCTBCHHO-HAYYHOM KAPTMHBI MWpPa W HPAKTHYECKOI

HeATEILHOCTH NI0JIeH

Krnerka

3HAKOMCTBO € KIICTOUHOM TeopHeii CTpoeHHs OpPraHMU3MOB.
Ilony4yenne mnpejcrasnenns o POJIM  OPraHU4YecKHX M
HEOPraHU4eCKHX BEIIECTB B KJICTKE.

3HaHKE CTPOCHHUS KIETOK 110 Pe3ylLTaTam PaboTHI CO CBETOBLIM
MHKPOCKOTIOM.

YMeHHEe ONMCHIBATE MHKPOIPENAPATEl KIETOK pacTeHwii.
YMenue cpaBHUBATL CTPOCHHE KIIETOK PACTeHHH W KMBOTHBIX

10 TOTOBBIM MHKpOIIpCIIapaTam

Opranusm

3HaHKE OCHOBHBIX CIIOCOBOR PasMHOMXKCHHSI OPraHU3MOB,
CTajui OHTOTEHE3a Ha IPUMEPE YesIOBeKA.

3HaHMe IPUYHH, BBI3LIBAIOIINX HapYIIEHNs B PA3BUTHH
OpraHu3MOB.

YMeHWE I0/B30BATLCS  EHETHYECKOH TEPMUHOJIOTHEH W
CHMBOJIMKOH, pewmaTh MpOCTEHINHE TIeHEeTHYCCKUE 3aJ1a4H.
3Hanue 0coBGeHHOCTEH HAC/IENCTBECHHON HEHAacNeJCTBCHHOH

H3MEHYMBOCTH U HUX 6HOHOFH‘-[GCI(OFI POJIA B 3BOJIIOIIMH YKHBOTI'Q

Bun

YMenue anausupoBRaTh H OLEHUBATD Pa3IHYHLIC ITHITOTE35I
[IPOUCXOKICHHUS YKU3HH HA 3emIle.

YMeHue MpoBOAUTE OAcanKe 0cobeit OJIHOTO BHJIA 10
Mopdonoruyeckomy KPHTEPHIO.

Pasputre crocobHOCTEH SCHO W TOUHO H3JIaraTh CBOM MBICIIH,
JIOTHYECKH 000CHOBBIBATE CBOIO TOYKY 3pEHHs, BOCIPUHEMATE
M aHaTH3MPOBATL MHCHHS COOECEMHUKOB, IPH3HABAS paro
JAPYroro 4enoBeKa Ha WHOE MHEHUE.

YMenue I0Ka3biBaTh POACTBO YEIOBEKA U MIIEKOIUTAIOLIHX,

OﬁmHOCTb 1 PaBEHCTBO YEJIOBEYECKHX pac

Texymuii
KOHTPOJIb B
thopme:

- YCTHOIO

U IMCEMEHHOTO
onpoca;

- TabopaToOpHKBIX
pabot

Hrorossrii
KOHTpoab B Qopme
muddepeHipposan
HOTO 3a9eTa.
Onenka:
Pe3yIBTAaTHBHOCTH
paboThr
oOyyaromerocs 1pu
BBINOTHEHHH
3a/laHKi Ha yueOHbBIX
38HATHAX,  OILEHKA
PE3YILTATUBHOCTH
BBINTOJTHEHH S
CaMOCTOSATENLHBIX

pabot
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DKOCHCTEMBI 3HaHHE OCHOBHBIX KOJIOTHYECKHX (GaxTOpOB W MX BIMSHUA HA
OpPraHu3MBI.

3HaHUe OTTHYHTEILHBIX TPH3HAKOB HCKYCCTBEHHBIX
COODIIECTB — arpo3KOCHCTEM.

Honydenue npeacraBnenus o cxeme 3KoCHCTEMB! Ha nprMepe
orochepsL.

OOyuenue COOIONEHMIO NPABHJ [OBEICHHS B npupoae,
OEpPeAHOMY OTHOWIEHMIO K GHOSOTHYECKHM OOBEKTaM

(PacTeHusIM 1 KUBOTHBIM H MX COOBIIECTBAM) 1 HX oxpaue

Copepxanne XapaKTepueTHKA 0CHOBHLIX BH/I0B y4eGHOM MesTebHOCTH DopmMBI KOHTP OIS
o0ygenusn oby4qaromuxcs
PA3JIEJI 4. 3KOJIOTUSL YeTuslit onpoc
5 3 5 o Texymmii
BE/ICHHE HAKOMCTBO C OOBLEKTOM H3y4eHHs sKosorud. Omnpejenenue KOHTPO.ID 5
POJIH BKONIOTUH B GOPMHPOBAHHH COBPEMCHHOMN KapTHHBI Mipa. | (opme:
_ . - YCTHOIO
JIeMOHCTpalHs 3HAYCHHS SKONOTHH [PH OCBOCHHY npodeccuit u " L MGEHODG
CICNHATILHOCTEH CPEeIHEro NPO(hECCHOHATBEHOTO obpazoanus. o1poca;
: . — - 1abopaTopHBIX
1. DKOJIOTUS KAK HAYVYHAS JUCIMIUIMHA pa6or
OOmast oxonorust | Yvenne BEABIATE 061IHE 3aKOHOMEPHOCTH AeHCTBIS daxropos | HTorosbIi
KOHTPOJb B (opme
cpenet Ha opranusm. Honydenue npencrasienuit o momyssmuy, maddepermposan
aKocHCTEME, Orocdepe. Or'0 3RHCTR.
Ouenka:
Counansuas 3HAKOMCTBO C IPE/IMETOM U3yUYEHHS COLUATBHOMN KOOI HEL. PE3YIbTATHBHOCTH
" paboThi
SKOJIOTHS YMeHue BBIICIISTE OCHOBHEIE YepThl CpeblL, OKPYIKAIOMIEH
‘ obyuwaromerocs  mpy|
[Ipuxnannas YMenue BEIBISITS PErHOHANLHEIE DKOTOIHYECKHE NPOOIEMBI M | BBITOJIHEHHN 33 1aHUM
Ha y4eOHBIX 3aHATHSX,
JKOJIOTHS YKa3bIBaTh IPHUMHBI UX BOSHUKHOBEHHS, 4 TAKKE BOIMOIKHLIE

OIeHKa

TIyTH CHIXCHHSI OCTICACTBUH HA OKPYKAIOLIYIO CPesy. PEe3yIbTAaTUBHOCTH
BBIITOTHCHHS
CaMOCTOSTENbHBIX
pabot
2. CPEJIA OBUTAHUS YEJIOBEKA U BKOJIOT MYECKAS BE3OITACHOCTb
Cpena oburanus Osnanenne 3HAHMAME 06 0COBEHHOCTAX cpensl o0HTaHMs
YeJI0BeKa HCJIOBCKA M CC OCHOBHLIX KOMITOHEHTOB. YMeHue Gopmuposars

CODCTBEHHYIO MO3MIMIO TI0 OTHOLICHHIO K CBEJCHHUAM,
KacalommumMes MOHATUSA «KOMDOPT cpejibl 0OHTaHus 4eJIoBeKay,

NONNy-4aeMbIM U3 PA3HBIX HCTOYHHKOB, BKJIIQOYAs pPeKnamy.

3Hanue OCHOBHBIX 3KOJIOTHYECKIX TpEﬁOBﬁHHﬁ K KOMITOHEHTam.
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["opozckas cpena 3HAaKOMCTBO C XapaKTePUCTHKAMH I'OPOJICKOMH KBapTUpel Kak | Texymmi
KOHTPOJIb B
OCHOBHOI'O  3KOTONA COBPEMEHHOTO  4YeJIOBEKa. YMeHwHe diopsie:
ONpPEACTATE  SKONOTMYECKHE  [apamMerphl  COBPEMEHHOTO | YCTHOIO
. H IIHCEMEHHOTO
HEJIOBEYECKOT0 KUIHIIA. 3HAHUE IKOIOTMYECKUX TPeOOBAHHIH K ——
>
YPOBHIO ITyMa, BHOPAIMH, OPraHU3alliy CTPOUTECTRA JKHUIbIX | n1abopaTopHbIX
” pabor
H HEXHIIBIX TIOMEIIEHHH, ABTOMOOHIILHBIX JIOPOT. "
Hrorossiii
Cenbckas cpena 3HaHKE OCHOBHBIX IKOJIOTHHYECKHX XAPAKTEPHCTHK CPE/IbL KOHTPOJIB B hopme
u nuddepeHnupoBaHH
00MTaHMs YEI0BEKA B YCAOBUIX CEBCKOH MECTHOCTH.
oro 3avera
3. KOHIEIHXA YCTOMYUBOI'O PASBUTUS
Ounenka:
BosnukHoBeHue 3HAHHE OCHOBHBIX NIONIOKEHIH KOHLENIAY YCTORIHBOrO pasz- Pe3YIIbTATABHOCTH
KOHI[CTIIIAY BUTHS U TIPHYMH €€ BO3HUKHOBCHHS. YMeHHE HOPMHPOBATH paboTet
o0yuaromerocst 1pu
YCTOHUHUBOIO COOCTBCHHYIO TIO3HIMIO [0 OTHOMEHHIO K CBEICHHAM, BBIMOIHEHUN
pasBHTHS KACAIOLIMMCS TIOHATHS KYCTONYUBOE PA3BUTHEY. 3a/lannun Ha
y4eOHBIX
YerolauBocTh | 3HaHKuE OCHOBHBIX CIIOCOBOB PEMICHHS DKOJIOIHUECKHX npobiem 3AHSITHSX,  OLEHKA
pazBHTHE B paMKaX KOHUCIMIMH «YCTOHYHBOCTH M pasBuTHE». YMenue | PE3YIBTATHBHOCTH
BBITTOJTHEHHS
pasiifdath  SKOHOMHYCCKYIO, COLMANBHYIO, KYIBTYPHYIO M | camoCTOSTELHELX
OKOJIOTHYECKYIO YCTOWYMBOCTL. YMEHHE BBIMHCIATH wHackc | Pa0OT
HICJIOBEYCCKOrO PasBUTHs! 110 OTHOMIEHHIO K OKPYIKAOIIEH cperie.
4. OXPAHA IIPUPOJIBI
[Ipupoooxpannas 3HaHWE HCTOPHK OXPAHBI IPHPOIE! B POCCHE H OCHOBHBIX Texymui
) o KOHTPOJIb B
JESTEeNILHOCTE THIOB  OpraHM3alpif,  CcHocoOCTBYIOIMX  oXpaHe a—
MeE:
IPUPOJIBL. Ymenune OIIpe/IeNsTh COCTOSTHHE t YCTHOTO
i " M ITIMCBMEHHOTO
9KOJIOTWYECKON CHTYalMH OKPY)KArolledl MEecTHOCTH M
ornpoca;
Ipeanarats BO3MOMXKHBIC ITYTH CHIYKEHHS + 1abopaTopHBIX
‘ : pabor
IIpupoanbie pecypcsl ¥ X | YMEHHE MOIb30BATHCS OCHOBHLIMM METO/IaMH Hay4HOIO .
Hrorosnii
oxpaHa TIO3HAHWS: OIHCAHUEM, H3MEPEHHEM, HaOMOAEHHEM — | KOHTPOJIL B Bhopme
JUTst OUEHKH COCTOSIHUS OKPYIKAIOMIEH CPE/IbI U ee A pepE oBa
' ' by ped Oro 3ayvera.
DOTPEOHOCTH B OXpaHe.
Onenxa:
pe3y/ILTATHB
HOCTH
paboTs!
oOyuaiomer
ocs pu
BBLIIOJTHEHH

H  3aJaHuit
Ha y4eOHBIX

3AHATHSIX,
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OLICHKA
pe3yJbTaTHB
HOCTH
BBINIOJIHEHH
s
CamoCTOsATE
JIHBIX
pabor
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