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1. IOSAACHUTEJIbHAS 3ANTUCKA

1.1. O6uacTe npumenenns pabogeii nporpaMmMs!

Pabouas nporpauma 06meoGpazosarebHOl yueGHON AUCHHLTARLI EcTecTRO3HANYE
ABJIACTCS YACTBIO IIPOrPAMMBI ITOATOTOBKH CIIEUMAITHCTOR cpeaHero 3seHa (nanee ITICC3) B
cooreercTBd ¢ PI'OC no  cnemmanshocrsv  CIIO  texnomormueckoro  mpodumns,
peaM3yeMbIX B AKaJIEMUH.

1.2. Hopmarugnas 6a3a ajis pa3paborku pabodeiil mporpaMmel:

Pa6ouas nporpamma paspa6oTana Ha 0CHOBe

° DerepallbHOTO roCyAPCTBEHHOI0 06PA30BATENBHOTO CTAHIAPTA CPEIHEro OBLIEro
00pasoBaHMs, YTBEPIIEHHOTO [MPHKA3oM MuHHCTEPCTBA 0OPasoBaHMs U HAYKH
Poceniickoit denepariu ot 17 mas 2012 r. Ne 413;

¢ Pexomenjanmii 1m0 OpraHM3anME MOJYYEHHS CPEAHEro oBWIero 06pa3OBAHMS B
Ipejiesiax  OCBOCHMs  00pasOBATENBHBIX  IIPOrPAMM  CPEMHET0  IPO(ECCHOHATBLHOIO
obpazoBanus Ha 6aze OCHOBHOrO 00IIero o6pa3zoBaHms ¢ y4eTom TpeboBanuit PepepabHbIX
IOCYNApCTBEHHBIX ~ 00pa30BATENbHBIX  CTAHAAPTOB ¥ [OMy4acMOl  TpodeccHd  witm
CHCLMAILHOCTH  CPEJIHEr0  MPOdeCCHOHaTbHOr0  odpasoBanus (nucemo  Jlemapramenra
FOCYIapCTBEHHOM NOIMTHKM B cepe MOArOTOBKM pabouuX KajpoR M JIONOIHHTENLHOTO
npodeccuonansHoro obpasosanus ot 17.03.2015 Ne 06-259);

e [lpumepHoi#l nporpamMMsl 10 JHMCHAIUTAHE, peKOMeHAOBaHHOH DAY ®UPO B
Ka4yecTBE [MPUMEPHON IIPOrpaMMbl JUl  pPEalld3allid  OCHOBHON NPOeccHOHANBHOM
obpasorarensioit mporpammbl  CIIO wa 6ase OCHOBHOO 06MmIEro obpazoBanust ¢
nojyueHueM cperero odmero obpasosanus nporoxos Ne 3 or 21 urons 2015 r., per Ne
374 penensuu 0123 mons 2015 r. BIAY 2OKMPOy,

 [lporpamMm MoAroTOBKH crienuanicTos cpeanero 3sena CI1B IBIIOY AYICIull

1.3. Hexn yueOmoil qucuunmani:

Coneprkanue mporpammel «ECTeCTBO3HANEY HAMPABICHO HA JOCTHIKEHHE CNEeYIONX
OCHOBHBIX H@JICH:

*° OCBOCHHME 3HAHWH O COBPEMEHHOH €CTECTBEHHO-HAYUHOH KAPTUHE MUPA M METO/ax
CCTCCTBCHHBIX HayK; 3HAKOMCTBO € Hauboliee BaXKHBIMM HACSIMH ¥ JOCTHIKEHHSMUA
CCTECTBO3NAHMS, OKa3aBUIMMU ONPEACTIAIONICE BIIMAHUEC Ha pA3BUTHE TEXHHMKH W
TEXHOJIOTHH;

°® OBJIQICHHC YMCHWAMH MPHMEHATHL ITOJYYEHHBIC 3HAHUS I O0LACHEHUS SIRIICHUH

OKpYKaIOEro  MHpa,  BOCHPHATHS  WHQGOPMALUH  €CTECTBEHHO-HAYYHOTO W
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IPOYECCHOHANILHO 3HAYUMOTO COJCPIKAHNS, PA3BHTHE HMHTEIICKTYANBHBIX, TBOPYECKUX
CTIOCOOHOCTEH W KPUTHYECKOTO MBIIICHWS B XOAE TPOBEACHHS POCTCHIIHX
HCCIIC/I0BAHYH, aHANW3a SBJICHUH, BOCHPUATHS W MHTCPIPETANMH ECTECTBEHHO-HAYYHOH
UHOOPMAIHH;

** BOCIIMTAHHC YOCKJICHHOCTH B BO3MOXXHOCTH [103HAHWsS 3aKOHHOHW NPUPOIEI U
UCIIONL30BAHKSL  JOCTIDKCHHM €CTECTBEHHBIX HAyK JUI DA3sBUTHA LMBUIM3AIMH |
HOBBIIIEHHS KaYECTBA JKU3HU;

°* NPUMCHECHUE €CTECTBEHHO-HAYYHLIX 3HAHMH B pod)ecCHOHANLHON ACATEILHOCTH |
OBCE/IHEBHOH KH3HU Juisl obecneueHns Ge30ITaCHOCTH JKU3HENEITENLHOCTH; TPAMOTHOTO
MCIIOIL30BAHUS COBPEMEHHBIX TEXHOJIOIHH; OXPaHBI 3/[0POBBS, OKPYIKAIOIEH CPEILL.

e ¢(hOPMHUPOBAHHOCTH NPCACTABIICHU Y 0 LEJOCTHOH COBpEMEHHOH
ECTECTBEHHOHAYYHOH KapTHHE MHpa, O IPHUPOJE KAK EIMHON LENOCTHOH CHCTeMe, O
B3aMMOCBSI3M  YEIIOBEKA, MPAPOALI W  0OWIECTBA; O MNPOCTPAHCTBEHHO-BPEMEHHBIX
maciurabax Beenennoii;

**  BIIQJICHUC 3HAHWAMM O HauOOJiee BAXKHBIX OTKPHITHSAX M JOCTHIKCHUSX B 00MAcTH
CCTCCTBO3HAHMSA, NOBIUSBLIMX HA IBOJIOLHIO INIPE/JACTABASHHH O TPHPOJE, HA PasBUTHE
TEXHUKH U TEXHOJIOTHHA;

s cOPMHUPOBAHHOCTL YMEHHSI TPAMEHSTH €CTECTBCHHOHAYYHDLIC 3HAHHS JUIS
OOBACHEHHS OKPYIKAIOIIMX SIBICHUM, COXpAHEHUS 370POBLA, OOecIeueHrs Oe30MacHoCTH
HKHU3HCIACATEILHOCTH,  OEPeXHOro  OTHOIIEHHS K  TOpUpOJE,  PallMOHAIBHOTO
IPAPOJIONIONIE30BAHHS, & TAKKE BLINONHEHAS POIK IPAMOTHOIO HOTPEOHTENS;

*¢ C(HOPMHPOBAHHOCTL NIPEACTABICHUH O HAYYHOM METOJE IO3HAHMS TPHPOIBI
CpeACTBaX M3YYEHHA MEraMupa, MakpoMHpa M MHUKPOMHUpA; BIAJEHHE [pUEMaMu
€CTECTBCHHOHAYYHBIX HAOJIONCHMH, ONBITOB MCCIGOBAHMI H OLEHKH JIOCTOBEPHOCTH
[IOJIy4EHHBIX PE3YNbTATORB;

*e BIIAZICHWE TMOHATHHHBIM aNapaToM €CTECTBEHHLIX HAYK, MO3BOJISIONAM I103HABATE
MUp, Y4YacTBOBaTh B JHUCKYCCHSIX II0 €CTECTBCHHOHAYYHBIM BOIIPOCAM, WCIIONL30BATEH
pasMyHbIe UCTOYHUKM WH(OPMAIMHK JUISL MOJATOTOBKKM COOCTBEHHBIX PaboT, KPUTHYECKH
OTHOCHTHCS K coobmennsam CMU, coaepkaimmm HaydHyio RH(GOpPMALHIO;

°¢ C(hOPMHPOBAHHOCTL YMEHHUH [MOHUMAThL 3HAYAMOCTh €CTECTBEHHOHAYYHOTO 3HAHHUS
JUISL K&XKIOT0 YeN0BeKa, HE3aBUCHMO OT €ro NpohecCHOHANLHON JCATeNHHOCTH, Pa3iHyaTh
(axTel ¥ OLEHKH, CPABHIBATE OLCHOYHBLIC BBIBO/IBI, BUIETH WX CBS3b C KPUTEPUAMY OLEHOK

1 CBA3bL KPUTEPHEB C ONPEICIICHHON CHCTEMOH LIEHHOCTEH.



2. ObIAA XAPAKTEPUCTUKA YYEBHOH JUCLUILIMHBI

«ECTECTBO3HAHHUE»
Aucnnnnnna EcTecTBO3HANNE OTHOCHTCS K HPEAMETHOMH 0611acTn EcTecTBeHHbIC HAYKH
Jous  TITICC3  conuanbHO-3KOHOMAYECKOr0 NpOoduILs JUCLMILIMHA  SIBJISIETCS
0a30BOM.
EcrecrBosnanue — mHayka O SBIGHWMSX H 3aKOHAX HpUpobl. COBpPEMEHHOE

CCTECTBO3HAHWC BKJIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpACiiedl, W3 KOTOPBIX
Haubosiee BOKHBIME SBIsIOTCS (u3vka, Xumus u Guonmorus. OHO OXBATHIBACT LIHPOKHH
CIIEKTP BONPOCOB O pasHOOOpasHBIX CBOHCTBAX OOBEKTOB MPUPO/IBI, KOTOPHIE MOKHO
paccMaTpHBaTh Kak eIMHOEe LEIOE.

EcrecTBeHHO-HAYYHbIE 3HAHNS, OCHOBAHHBIC HA HUX TEXHONOIMY (BOPMHPYIOT HOBbIHA
obpas xuzHu. BbICOKOOOPA3OBAHHBIA YC/IOBEK HE MOXET JIHCTAHIMPOBATHCS OT
yHnaMeHTaNLHBIX 3HAHUH 06 OKPYKAIOLIEM MUPE, HE PHCKYS OKA3aThesl GECTIOMOLIHBIM B
npodeccHonanbHol aestensHocTH. JI060E NEPCHEKTUBHOE HANPABICHHE IESTEIBHOCTH
YC/IOBEKA NPSAMO MAM KOCBEHHO CBA3aHO C HOBOM MaTepuanbHOH 6azof W HOBBIMH
TEXHOJIOTHAMH, M 3HAHHE WX CCTCCTBEHHO-HAYYHOH CYIIHOCTH — 3aKOH yCrexa.

EctecTBo3Hanwe —  HeoTheMIEMas — COCTABIAIONAS — KYIBTYPhI:  OMpPECsis
MUPOBO33pPEHHE YETIOBEKA, OHO IPOHHKACT W B YMAHUTAPHYIO chepy, U B OOLIECTREHHYIO
KM3Hb. PalMOHANBLHLIA €CTECTBEHHO-HAYYHBIH MeTo[, CQOPMHUPOBABIIMHCH B paMKax
CCTCCTBEHHBIX HayK, 00pasyer ecTeCTBEHHO-HAYYHYK) KaPTHHY MHpa, HeKoe oOpasHo-
¢dunocodexoe 0600MEHAE HAYYHBIX SHAHHUIA.

OcHOBY eCTeCTBO3HAHMS NPEJCTAaBIACT (HM3MKA — HayKa O NPHPOJE, H3yHalomias
HanboJlee BaXHBIC SABJIEHMS, 3aKOHEI W CBOMCTRA MaTepUATLHOTO Mupa. B dusmhke
YCTaHABIIMBAIOTCS YHUBEPCANBHBIC 3aKOHEI, CIIPABEIMBOCTE KOTOPLIX [10/ITBEPIK/IAETCS HE
TOJILKO B 3€MHBIX YCIIOBHUSIX U B OKOJIO3EMHBIX ITPOCTPAHCTRAX, HO M BO Beel Beenennoii, B
OTOM 3aKIKYAETCS OJHH M3 CYIIECTBEHHBIX IPH3HAKOB (H3WKH Kak (YHIAMEHTAIBHOM
HayKH. Pu3KKa 3aHUMAET 0CO00E MECTO CPE/IH €CTECTBEHHBIX HAyK, 103TOMY €€ TIPHHATO
CYMTATh JIMJEPOM €CTECTBOIHAHMSL.

EcrectBosnaiue kak Hayka O sBICHHSX M 3aKOHAX NPUPO/ILI BKIIIOYAET TAKXKE OJHY H3
B@KHEHIINX OTPaAC/Ied — XUMHIO.

XuMus — Hayka O BEIIECTBaX, HX COCTaBe, CTPOCHHH, CBOMCTBAaxX, Mpoleccax
PEBPAIIEHUS, MCITOML30BAHHN 3aKOHOB XMMMM B NPAKTHYECKOH JICATENBHOCTH IIIOJEH, B
CO3/IaHMH HOBBIX MaTEpHAlIOB.

brosnorus — cocrasHas 4acTh €CTECTBO3HAHHs. DTO Hayka O *XHBOH npupope. Ona

H3y4JacT paCTHTeJ'H:HBH:I, JKHBOTHBIH MHD W HEJIOBCKA, HCITONBL3YS KaK CODCTBEHHBIE METO/BI,
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TaKk W METO/Jbl JPYruX HayK, B YaCTHOCTH (DHU3MKH, XUMHH M MaTEMAaTHKH: HaOMIONCHMH,
OKCHEPHMEHTBI, HMCCIC/J0BAHHSI € TIOMOMIBIO CBETOBOTO H 3NIEKTPOHHOTO MHKPOCKOIA,
00pabOTKy CTATHCTMUECKHX JIAHHBIX METOJAMH MaTeMaTHuYecKOH CTaTHCTHKH H JIp.
brosoras BEIAR/AET 3aKOHOMEPHOCTH, IPHCYIIHE JKU3HA BO BCEX €€ MPOABJIEHUSX, B TOM
qucie 0OMEH BEILECTB, POCT, PA3MHOMKEHHE, HACIEACTBEHHOCTE, M3MEHUMBOCTD, DBOMIONHAIO
¥ JIp.

B npodeccuonansupix 00pazoBaTenbHbIX opranu3alusx, peanu3yIonux
00pasoBaTenbHyI0 NPOrpamMMy CpeziHero ofmero o6pasoBanus B IPEAETaX OCBOCHHS
HMIICC3 CIIO na 6asze ocHOBHOro 00Iero o6pa3oBaHMs, W3Y4aeTCs WHTErPHpPOBaHHASN
yuebnas pucimiuiHa «EctecTBo3manvey, BKIIIOYAOMEAS TPW paszjena, oblajamomme
OTHOCHTEJIbHOH ~CaMOCTOATENbHOCTRIO M HEIOCTHOCTEIO — «Dusukan, «XUMHULY,
«buojiorus» — UTO HE HAPYIIAET NPHBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOTO
o0pazoBanus 00y4alomuXCs.

IIpu ocsoennu crnenuansrocteit CIIO conHanbHO-3KOHOMHYECKOTO U TYMAHHTAPHOTO
npoduneit npodeccuonanbHOro 00pa30BaHM CCTECTBOZHAHUE W3y4aeTcs Ha 0a30BOM
yposae @OI'OC cpezmnero ofmiero o0pazoBaHusi ¢ Y4ETOM CHENHPUKH OCBaMBAEMOM
npodeccun Uik CrenHaTbHOCTH.

B nponecce peanmmzaumu cojepikaHusi ydeOHON mMCHATUIMHBL «LEcTecTBO3HAHUEY
3HAYMMO H3y4eHue paszena «Pu3uka», KOTOPHIH BHOCHT CYIECTBEHHBIH BKIIA B CHCTEMY
3HAHWH 06 OKpYXkaloIeM MUpe. DTOT pasjiell SBISIETCS CHCTEeMOOBPasyIOI|M [T JAPYTHX
pas/ienoB y4eOHOM JMCHMIIIMHBI, TOCKOJBKY (U3MYECKHE 3aKOHBI JIEJKAT B OCHOBE
CO/ICPIKAHMS KYPCOB XUMHH W OHOJIOTHU.

Ilpy wm3ydenum yueOHOro MarepHata O XUMHH W OHOJOTHH LEIeCcO0GpazHo
aKIIEHTHPOBaTh BHUMaHHWE OOYYaIOIWXCHd HA JKM3HEHHO BaXHBIX O0BEKTAX MPUPOILI U
opraHusMe 4ejoseka. 1o ruapocdepa, armochepa u  Ouocdepa, KOTOpBIE
PAcCMaTPHBAIOTCS C TOYKH 3PEHHS XUMHYECKHX COCTABOB H CBOMCTB, WX 3HAYCHWS JUIf

KUBHEAESTEIbHOCTH JIIOACH.

3. MECTO YYEBHO# AUCIHUATNJINHLI B YYEBHOM IJIAHE

B yuebupx mmanax IMIICC3 gueummimHa BXOAMT B cOCTaB 0BIE0OPa3OBATENLHOIO
yueOHOIo 1MKJIa.
DopMHUpyeTCH B COCTABE JAMCHUUIUIMH 110 BLIOOPY M3 00s3aTCNLHBIX IIPECAMCTHBIX

obnacre#i



O6bem yueOHol AHCIHIIHHBI B BHAbI y4e0HOH padoTs
KonayecTro 9acoB na ocBoenne yueGnoi qucHILTHELI:
MaKCUMAaIILHON yueOHOH Harpysku oOyuaromnerocs 138 yacos, B ToM uncrne:
o0s3aTensHOM ayuTopHOM yueOHOM Harpys3ku obyqarommerocs 12 vacos;

CaMOCTOATENIBHON paboTE! 00yuatomerocs 126 uaca.

B yuetnoii paGorsl

O0vem gacos

MaxkenmansHas yueGHas Harpysia (Bcero) 348
Obsizarenpaan aynuropHas y4ebnasn Harpyska (Bcero) 36
B TOM YHUCIIE:
1abOPaTOPHBIE 3AHTH -
NPaKTHYECKUE 3aHSTHSI 14
Camocrosreasnas pabora ofygaromerocs (Beero) 312

Hrorosas arrecramus 8 Gpopme mudhepeHIEpPOBAHHOrO 3a4eTa | IK3AME

Ha

4. PE3YJIbTATBI OCBOEHUS YYEBHOMN JUCIIUTIJIMHBI

Oceoenne copepxanus yqebHoi muciummumansl «EcTecTBo3Hanue» obecrneunBacT

JOCTHXKEHHE 00YHaIOUIMMHUCS CIISIYIOUIAX Pe3yabTaToB:

¢ IUYHOCHIHbBIX:

JI— ycroiuuBeiil MHTEPEC K HCTOPHH U JIOCTHIKEHHSIM B 00JIACTH €CTECTBEHHBIX HAYK,

YYBCTBO rOPIOCTH 3a pOCCHﬁCI{HG ECTCCTBCHHBIC HAYKHA,

JI2— roTOBHOCTH K NPOAOKEHWIO 00pa3oBaHMs, [MOBBINECHUIO KBAMM(UKAIMM B

130paHHoi MPo(ecCHOHATBEHON ACATENBHOCTH ¢ WCIIOJIb30BAHUEM 3HAHHIA

ECTECTBECHHLIX HaYK;

B ofJjacTu

JI3— o0OwexTHBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIMH B 00NACTH €CTeCTBEHHBIX

HayK IJid 49CJ10BEKA H O6I.U,€CTB?J., YMCHHC MCIIONBL30BATE TEXHOJOTHYCCKUE JOCTUIKEHHS B

obnactu QJHSI/II{'H, XHVMHH, Ouonmorum IUTS TIOBBIMIEHHS COOCTBEHHOTO HHTCIUICKTYaJIEHOI'O

pa3sBUTHS B BBIOPAHHOH 11POQeccHOHaTbHOR NS TEILHOCTH,

Jl4— YMEHHEC [IPOAHATHU3IUPOBATL TCXHOICHHEBIC ITOCIICACTBUS JIJ1st OI(py}KaI-OLHCﬁ CpCIBLI,

OLITOBOM M IPOU3BOJICTBEHHOM JEATEILHOCTH YEOBEKa;

JI5— roToBHOCTH CaMOCTOATENLHO J0OBIBATL HOBBIC IS cebs €CTEeCTBEHHO-HAYYHEIE

3HaHus C UCITOJIL30BaHHUEM JUIA DTOI0 JOCTYITHRIX HCTOUHHKOB PIH(]JOpMaL[PIH;




JI6— ymenwe ynpaBnsTe cBoell IIO3HABATENBHON JESTENBHOCTBIO, POBOMTE
CaMOOLICHKY YPOBHs COOCTBEHHOTO HHTEIUIEKTYILHOIO PA3BUTHS;

JI7— ymenue BHICTPaMBATE KOHCTPYKTHBHBIC B3aUMOOTHOLICHHS B KOMAHAE IO
pelenyo 00ImuX 33524 B 00JIaCTH €CTECTBOZHAHMS,

° MemanpeomMemubix:

Ml oBnajcHue yYMEHHSMH ¥ HABBIKAMH Pa3MYHBIX BUIOB I103HABATENLHOMN
ACSTEIBHOCTH JUIS U3YUCHHS PasHLIX CTOPOH OKPYIKAIOIIEro €CTECTBEHHOTO MUDA;

M2- npUMEHEHHE OCHOBHLIX METONOB ITO3HaHMs (HAOMIONEHWS, HAYYHOTO
OKCTIEPUMEHTa) UL M3YYEHHs PA3TMYHLIX CTOPOH €CTECTBEHHO-HAYYHON KAPTHHBI MHPA, C
KOTOPBIMH BO3HHKACT HEOOXOMMOCTh CTATKHBATLCA B ITPO(eccroHanbHol chepe;

M3— ymenne onpenessTh HENM M 3a/a4l JIESTEIBHOCTH, BEIOUPATH CPEACTBA NS MX
JOCTHIKCHHS HA TIPAKTHKE;

M4~ ymeHHe HCMONB30BATH PA3IMYHLIC WCTOYHWKM JUIS TOTYUCHHS ECTECTBEHHO-
Hay4YHOH vH(pOpMAlME U OLUECHHBATH €€ JOCTOBEPHOCTL JUIS JAOCTMIKEHHUS MOCTABJICHHBIX
Ienei u 3a1au;

* HPEOMEMHbLX:

[T1- ¢hopMHPOBAHHOCTH NPEACTABICHUN O LEJOCTHOH COBPEMEHHOH eCTeCTBEeHHO-
Hay4YHOH KapTUHE MHpa, IPHPOJIE KAK eIMHO eJOCTHOM CHCTEME, B3aUMOCBSI3H YEI0BEKa,
IPAPO/IBI ¥ 0OIIECTBA, IPOCTPAHCTBEHHO-BpEeMEHHLIX Mactabax BeenenHoii;

[12— Bnajenne 3HaHMsIME 0 Hauboliee BKHBIX OTKPBLITHUSIX M JOCTHIXCHHAX B 00NIACTH
€CTECTBO3HAHMS, IOBJIMSBINIAX HA DBOIIOUMIO NPEACTABICHHH O MPUpPOJE, HA PasBHTHE
TEXHUKW U TEXHOJIOTHH;

I13— chopMHUPOBAHHOCTL YMEHMs! ITPHMEHSATH €CTECTBEHHO-HAYYHbIE 3HAHHS JUIS
OOBACHEHUS OKPYKAIOIMX SIBICHUIM, COXPAHEHHS 37I0pOBLS, obecreyeHus Ge30acHOCTH
KUBHEICATCIILHOCTH, — OEpPeMHOro  OTHOINEGHHST K MPUPOAE,  PALMOHAILHOIO
NIPUPOIOTIONLE30BAHHNS, 4 TAKIKE BBITTOIHEHHS POIIH [PAMOTHOIO MOTPEOUTENLS,

114~ chopMUpOBaHHOCTL NPENCTABICHUI O HAYYHOM METOJE IO3HAHMS IPHPOIBI H
CpeACTBAX M3YYEHHUS MCramMHupa, MakpoMHpa M MUKPOMHMpA; BIAJIEHHE [pHUEMaMH
CCTCCTBEHHO-HAYYHBIX HAOMIONCHMH, OIBITOB, HCCIIEIOBAHWH H OLEHKH JOCTOBEPHOCTH
NIOJIy9EHHBIX PE3YJIbTATOR;

115~ Bnagennme IOHATMHHBIM QNIapaToM ECTECTBEHHBIX HAYK, MO3BOISIOLIMM
[103HABATHL MHD, YYacTBOBATL B JHUCKYCCHAX II0 €CTECTBEHHO-HAYYHBIM BOIPOCAM,
MCITONTb30BATh PA3/IMYHBIE UCTOYHHKH MH(OPMALMK s TOJrOTOBKHA COOCTBCHHLIX pabor,

KPUTHYECKH OTHOCUTRCA K coobmenusiM CMMU, copepskanim HaydHYIO HHOOPMALHIO,



16— chopmupoBaHHOCTS yMEHHH NOHMMATh 3HAYMMOCTH ECTECTBEHHO-HAYYHOTO
3HAHUA JUIS KQXK0ro 4YesoBEKa HE3ABMCHMO OT ero NpodyecCHOHanbHON JeATeTbHOCTH,
pasinuarh (axkThl ¥ OLCHKH, CPABHHBATH OICHOYHBIE BBLIBOZBL, BHJETH HMX CBS3h C

KPUTEPUSIMHA OLICHOK M CBA3b KPUTEPHER C ONPEJEIEHHON CHCTEMOM IIEHHOCTEH.

5. COJEP)KAHUE YYEBHOMW JACIANIUHBI
PU3UKA

Beeoenue

Qusnka — (yHaamMeHTaTbHAS HAyKa O [pUpoOjie. ECTeCTBEHHO-HAyHHBIH METOX
TO3HAHUSI, €r0 BO3MOYKHOCTH M I'DAHHIIBI IIPUMEHUMOCTH.

EnmrcTBO 3aK0HOB MPHPOJIB! ¥ cOCTaBa BewecTsa Bo Beenennoi. OTKPbITHS B busnke
— OCHOBA IPOrpecca B TEXHUKE ¥ TEXHOJIOTHH NPOH3BO/ICTRA.

Mexanuxa

Kunemaruxa. Mexannueckoe nsmxenue. CucremMa oTcuera. TpaekTopus IBMKCHUS.
Ilyte.  llepememenune. PaBHoMepHOe — NpsAMONMHEHHOE  [BHIKCHHE. CrkopocTs.
OTHOCHTENLHOCTS MEXaHHYECKOI'O JIBMIKEHHS. 3aKOH CIOXeHHs cKkopocTed. Cpejusis
CKOPOCTE TIpH HEPABHOMEPHOM JIBHMKEHHWH. MrHOBEHHAs CKOPOCTh. PaBHOYCKOpeHHOE
npsMosiMHElHOE Bmxkenue. Ycekopenue. CBoOO 1110 Najienne Tel.

Munamuka. Macca u cuiia. Baaumogeitctsue Teit. 3akous! aunamuku. CHIBI B IPHPOIE.
3aKOH BCEMHPHOTO TATOTCHUS.

3aKkonb! coxpamenusi B MexaHHKe. VIMOyIbC Tena. 3aKOH COXPAaHEHHS HMITYIIbCA.
Peaxrupnoe jprxenwe. Mexanuueckass paGora. MommocTs. Mexanwdeckas SHEPrHs.
Kunernueckas sueprus. Kunernueckas oneprust u pabora. [loTeHUWAnsHas DHEpPrus B
TPABHTAMOHHOM IT0J1¢. 3aKOH COXPAHEHHSI TTOTHON MEXaHWYECKON SHEPIHH.

Ocroser MOREKYIAPHOU QUIUKU U MEPMOOUNAMUKY

Monexynsapaaa ¢pusuka. ATOMHCTHYECKAS TEOPHUsS CTPOEHHs BelecTra. Habmonenus
U OIBLITBLI, IOATREPIIAIONME aTOMHO-MOJIEKYJISIPHOE CTpPOCHHE BemiecTsa. Macchl #
pasMepsl Mostekyn. TermoBoe ABK)KEHWC YaCTHIl BEIIECTBA. BPOYHOBCKOE JIBUIKCHME.
Mpeanbupiit ras. TemnepaTypa kak Mepa cCpeiHed KHHETHYECKOH OSHEPrHM YacTHIL.
YpaBHEHHE COCTOAHMS WICATHHOIO rasa. Mojieins xuaKkocTh. [IoBepXHOCTHOE HATKEHHE U
cmauusanue. Kprucrammueckue u amopdHbie BEIECTRA.

Tepmoaunamuka. Buyrpennsiss »Heprus. PabGota u reruiooriaya Kak CIIOCOOBI
W3MEHEHHA BHYTpeHHEH oHepruu. [lepsuii 3akoH TepMmomuHaMuKH. TemIoBLIE MaIIMHBL H

UX IIPHMEHECHHE.
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Octogbl 21eKmpoOUHAMUKY

JiiekTpocTaTHKa. B3auMo/eHCTBIE 3apsUKEHHBIX Tell. DIEKTPHYECKMH 3apsz. 3aKoH
COXPaHCHHUS DICKTPUYECKOro 3apafa. 3akoH KyjioHa. DIeKTpOCTaTHYECKOE II0IE, €ro
OCHOBHBIE XapPaKTEPUCTUKH U CBA3b MEXIY HUMH.

IMocrosmuniii Tok. TlocTosmueii onektpudeckuit Tok. Cuia TOKa, HANpsHKEHHE,
SNICKTPUYECKOE CONPOTHRIEHHE. 3aKoH OMa JUTs yIacTKa dJICKTPHYECKOH 1enH.

MarunTnoe mone. MarHWTHOE II0JIC M €r0 OCHOBHBIC XAPAKTEPUCTHKH. JleHcTBHE
MardHuTHOTO TI0Jis HA MPOBOJAHMK ¢ TOKOM. 3aKkoH AMrepa. DnekTpojBurareib. SBIeHue

3JIEKTPOMArHUTHOH MHAYKIHH.

Konebanus u sonnet

Mexanngeckne konebanus u Boubl. Croboausie xomeOanws. Ilepwosn, yactora W
amruTya Konebanuit. ['apmonndeckue koneGanus. MexaHHUYECKHE BOJHLI M HX BHJIBL
3BYKOBBIE BOJIHBEL YIIETPA3BYKOBBIE BOJTHBL. YIILTPA3BYK M €0 HCIIONL30BAHKUE B ME/IMIMHE
WU TEXHHKE.

JaeKTpoMArHMTHLIe KojJebanwss u  Bosubl. CBOOOJHBIE  3JIEKTPOMATHHTHLIE
konebanus. KoneOarenpHell KOHTYp. 3JIEKTPOMArHHTHOE TIOJNE. ONEKTPOMAIHHTHBIE
BOMHBI. CKOPOCTB 3MEKTPOMArHUTHBIX BOJIH.

CgeroBpie BOIHBL PazBuTie NpecTaBIEHWH O NPHAPOJAE CBETA. 3aKOHBI OTPAKEHHS K
MNpCcIoOMIICHHUS CBETA.

Junzbl. Dopmyna TOHKOH JIMH3EL

Dnemenmel keanmosou Gusuxu
Kpanrosbie ceoticrsa cera. KBanTopas runoresa [ lnanka. ®otoasexTpuyecKit
s dexT.
Duzmka aroma. Mojenu crpoenus aroma. Onsit Pesepdopra.
®u3AKa ATOMHOIO H/IPa M 3IEeMEHTAPHLIX YacTul. COCTaB W CTPOEHHE ATOMHOTO
Apa.
PajinoakTHBHOCTE. PaqioaKTHBHBIC H3MYUCHHS U UX BO3JEHCTBHE HA XKUBLIE
OpPraHu3MBEI.
Beenennas u ee sgonioyus
Crpoenne u passurue Beesennoii. Mojiens pacimmpsroineiics Beenennoii.

Ipoucxoxaenue Conneuanoil cucrembl. COBpeMEHHas (PU3MUECKAT KAPTHHA MUPA.

11



XUMMS
OBIIASI 1 HEOPTAHUYECKASI XUMMUSI
Ocro6Hble ROHAMUSL U 3AKOHBL XUMUL

[Ipeamer xumun. BemectBo. Atom. Monekyna. XHUMHYECKHH SMEMEHT U hbopmbl ero
cyuecTsosanus. IIpocTeie u citokHBIE BeniecTRa.

Hepuoduueckui saxon u llepuoduyeckas cucmema xumuyeckux snemenmos /. 1.

Mendeneesa

Ortxpeirne Tlepuonmgeckoro 3akona. [lepuojueckas cueTeMa XUMUYECKAX DICMEHTOB
H. WM. Menpeneera. 3nauenne Ilepuojudeckoro 3akona u IlepHOIMYEcKON CHCTEMDI
xumuyeckux onementos [l M. Menjeneesa mns pasBuTMsS HayKH M TIOHMMAHHS
XUMHUYECKOH KapTUHbBI MHDA.

Cmpoenue gewecmsa

KoBasientnas cBasb: HenonspHas W nonsipHast. Mownas cBs3s. KaTHOHBI ¥ aHHOHEL

Merannnyeckas ces3b. Bojgopoanas cBsizb.
Booa. Pacmsoput

Bona B mpupose, ObiTy, TeXHUKe M Ha NpousBoAcTBEe. MH3NYECKHEC M XUMHUECKHE
CBOMcTBa BOZBL OIpEeCHEHHE BOMBL ATPEraTHBIC COCTOSIHHS BOJbI H € Mepexojbl W3
OJIHOTO arperaTHOro COCTOSHUS B JIPYTOE.

Xumuyeckue peaxyuu.
[Houstue o xumuueckoi peaxnny. Turrsl XumMuadeckuX peakimit. CKOpOCTs peakiuy 1
(baKTophl, OT KOTOPHIX OHA 3aBUCHT.
Heopeanuueckue coedunenust

Kraccudukanus Heopranudecknx coefuHEHnH 0 WX CROHCTRA. OKCHIbI, KUCIOTHI,
OCHOBaHHMSI, COJIH.

ITonsite o rUApoOIU3E CONEH. Cpena BOJHBIX PACTBOPOB COJICH: KHC/as, HeHTpaibHas,
menovnas. Bogopoansrii mokasatens pH pacriopa.

Metamibsr. Obmmue GusnyecKue 1 XUMUYECKHE CBONCTRA METAILIIOB.

Hemerannel. OOmas XapakTepHCTHKA IJIABHLIX TMOAIPYI HEMETATIOB Ha npumepe
IJIOr€HOB.

Baxueliuie coeJUHEHHs METAUIOB W HEMETAUIOB B TPHPOJAC H XO3SHCTBEHHOMU

JAEATEIIbHOCTH YeJIOBeKa.
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OPTAHUYECKAS XUMMSI
Opeanuueckue coedunenus

OcHOBHbBIE MOJIOIKEHUS TEOPUH CTPOSHHS OPraHWYECKHX COCHMHEHHI. Msuoroobpazue
opranuveckux coequnenui. I[lousrue uzomepun.

Yriesomopozsl.  IlpenenbHble ¥ HenpelenbHbIE  YIUIEBOAOPOABL.  Peakius
nonumepusanny. [Ipupoiusie MCTOYHHKM yrieBoAOpPONOB. YTiIeBOJOPOIBl KaK OCHOBA
MEXKIYHAPOHOIO COTPYIHUYECTRBA ¥ BaKHEHIIME ueTouHuK GhopMuposanus 6romxera PO.

Kucnopozcoepxamne OpPraHMYECKHE BEIIECTBA. ITpencrapurenu

KHCITOPO/ICOJICPIKAIMX OPraHHYCCKUX COCTMHEHUH: METHIIOBBIA W STHIIOBBIA CITHPTLI,

IJIHUEPHH, YKCYCHAsS KACIOTA. JKUPBI KaK CIIOKHBIE dQHPLI.

YrieBobl: MII0K03a, Kpaxmal, He/uIoiosa.

A3zoTCO/IEpKAIME  OPraHMYCCKHE COCAMHEHMS. AMUHBI, aAMHHOKHCIOTHL, eIk,

Crpoenue u Guonornyeckas GyHkiwms 6enKoB.

Xumust v 2icusne

XAMAS W OPraHu3M uelgoBeKda. XHMHYECKME OJJIEMEHTHI B OPraHH3ME YeJlOBEKa.
Opranudeckue W Heopranuyeckue BemectBa. OCHOBHBIC JKM3HEHHO HEOOXOIUMBIC
COC/IMHEHHs: OCNKH, YIJEBO/BI, YKHPBI, BUTAMHHLL YTNEBOAbl — TINABHBIA WCTOUYHUK
SHEPruu opraHusMa. Poms xupoB B opranuame. XONECTEPHH W €ro pojb B 3/10POBhE
YEII0BEKA.

MuHepansHble BelecTsa B IPOAYKTaX NUTAHUS, MHIIeBbIe 106asky. COaTaHCHPOBAHHOE
HUTaHHE.

Xuamust B ObrTy. Boma. KauectBo BojabL. MoMOIIME W YdCTSIHE cpenicrra. IlpaBuna
GezonacHoi paboTsI €O cpeacTBaMM OLITOBOH XUMHH.

Ponp xumudecknx 57eMEHTOB B JKM3HM pacTeHud. Y o0penus. XUMUUECKHUe CpecTBa
3aIATH] PaCTCHUH.

BHUOJIOTUA
Buonozus — cosoxynnocms nayx o scusoi npupode. Memoodwt
HAYYHO20 NOZHANUSL 8 DUONO2UU

Kupasg npupoga Kak OOBEKT H3yYCHHs Ouonorau. MeTOABl HCCIEJOBAHMS IKHBOM
npupojipl B Gronorun. OnpejeneHue JKU3HE (C NPHBIECYCHHEM MaTEpHANA M3 PA3/IeNoB
GU3UKY ¥ XUMHUK). Y POBHU OPraHU3alMy SKH3HA.

Kuemxa
Mcropust usyuenus xnetkd. OCHOBHBIC IOJIONKEHWS KICTOUHOM Teopuu. Knerxa —

CTPYKTYPHO-(QYHKIMOHANbHAS (37IeMEHTAPHAS) €WHUNA KU3HH.
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Crpoenne knerkd. IIpoKapyioThl W 3YKapuOTHl — HHU3MIME M BBICIIHE KIETOYHEBIC
opranu3Mbl. OCHOBHBIE CTPYKTYPHbLIE KOMIIOHEHTBI KIETKH dykapwor. Kiertodmnoe spo.
OyHKIWMS 9/1pa: XpaHeHHe, BOCIPOU3BEACHAE U TIEpe/iada HACIIEICTBEHHON HHDOPMALHH,
peryisuns XuMHUCCKOM akTUBHOCTH KieTkH. CTpyKTypa ¥ QYHKIHHE XPOMOCOM. AYTOCOMBI
H I1OJIOBBIE XPOMOCOMBIL.

bronornyeckoe 3HaUYEHHE XUMHUYECKHMX OJIEMEHTOB. lleopranumyeckue BelISCTBA B
cocraBe KIeTKH. Pollb BOABI KaK pacTBOPUTEINS] U OCHOBHOTO KOMIIOHEHTA BHYTpeHHEH
CPe/ibl OPraHkM3MOB. YTTIEBO/ILI U MU B KiteTKe. CTpyKTypa u Guosiornueckue GyHKIMHT
OenkoB. CTpoeHne HYKJICOTHIOB W CTPYKTypa TosmHykieotHinasix ueneil JHK u PHK,
AT®. Bupycsl u Oakrepuodarn. Heknerodsoe CrTpoeHMe, XM3HEHHLIM HHUKI U €ro
3dBUCHMOCTH OT KIETOYHBIX (GOpM KM3HH. Bupychl — Bo30OyauTeny WHOEKIHOHHBIX
3abonepanuit; noustHe o6 oHKoBHpycax. Bupyc mmmynopepummra uenosexka (BUY).
[Ipodunaxruka BUY-nudexmmn.

Opeanusm

Oprannsm — emnoe nesnoe. MHOrooGpasue opraHu3MoB.

OO6men BEemecTBOM W DHEPruei C OKpYyXKarollei cpejioi Kak HeoOXOJMMOEe YCIOBHE
CYILECTBOBAHUSI JKUBBIX CHCTEM.

CnocobHOCTE K CaMOBOCTTPOM3REACHUIO — O/IHA M3 OCHOBHBIX OCOOEHHOCTEH YKHMBBIX
opranusmoB. Jlenenue KIeTKM — OCHOBA POCTa, Pa3BUTHS M PA3MHOMKEHHS OPraHHu3MOB.
becnosnoe pasmuoxenue. Ilosnosoit mporece u ronosoe pazmuoxkenue. OIJI0I0TBOPEHHE,
ero OHOJIOrHyecKoe 3HaAYCHHE.

ITonsrne o6 mumuBHAyansHOM (OHTOreHe3), SMOPHOHATLHOM (IMOpPHOTEHE3) W [1OCT-
OMOpPHOHANLHOM Ppa3BHTHH. WHIMBHIyanbHOE DA3BUTHE YCIOBEKA M €0 BO3MOMKHBIE
HapYIIEHHSI.

O6mue npejCTaBICHUS O HACICACTBEHHOCTH W M3MEHYMBOCTU. ['eHeTnyeckas
TEPMWHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacnenoBanus. Hacnenosanue npusHakos y
yenoseka. llomorsle xpomocombl. HacnencTBennsie OONe3HH ueNOBEKa, WX NPHUYMHBI W
npopunaktika. COBpEMEHHBIC IPEACTABICHHS O I'€HE H I'eHOME.

I'eneTrnyeckne 3aKOHOMEPHOCTH M3MEHYMBOCTH. Knaccupukauus Gpopm W3MEHIHBOCTH.
Brnudnnre MyTareHOB Ha OpraHu3M 4eI0BeKa.

Ilpenmer, 3agaqm B METOAbI CENCKUHMH. | eHETHYECKHE 3aKOHOMEPHOCTH CEJIEKIIHH.
Yuenue H.M. Barunosa o nenrtpax MHOrooOpasus ¥ IPOMCXOXNIEHHS KYJIbTYPHBIX
pacTeHui. BHOTEXHOIOIUS, €€ JOCTHIKCHHS!, IIEPCICKTHURBI PA3BUTHS,

Buo
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DBOJIIOIMOHHAS TEOPUS H €€ POITb B JOPMHUPOBAHHK COBPEMEHHOH €CTECTBEHHO-
Hay4HOH KapTHHBI Mupa. Bua, ero xpurepun. [lomymsiums kak cTpykTypHas eMHULIA BUJA
¥ aBoJionuu. Cunrernyeckas Teopus sposrormu (CTD). JIBHIKYIIHE CHITbI IBONTIONHH B
cootBercTBUU ¢ CTD.

Pesynsrarsl oBomonun. CoxpaHeHWe MHOroo0pasusi BHAOB KAk OCHOBA YCTOMUMUBOTO
paseutust Ouocdepsr. [lpuumssl BbMmpanust BHAOB. Buonorwdveckuii mnporpece u
OuosIornyecKuii perpecc.

I'dnoTessl OPOMCXOMICHHS KU3HH. YCIOKHEHHE JKMBBIX ODPraHM3MOB Ha 3emile B
[polecce IBOMIOUHH. AHTPONOIEHE3 B €ro 3aKOHOMepHOCTH. JloKasarenbcTBa poACTBa
YEI0BEKA € MIICKOIWTAIOIMMH JKMBOTHBIMHM. DKOJTOTHUECKHEe (AKTOpPhI aHTpOIIOreHesa:
YCJIOKHEHUC TOIMYIAIMOHHON CTPYKTYPBI BUJIA, M3rOTOBICHHE OPYAUH TPYJa, MEpexo]| OT
PACTUTEIILHOTO K CMEIIAHHOMY THITY IIMTaHMSI, WCIOJNL30Bauue orus. [lossieHve
MBICJTUTCIILHOR AEATENbHOCTH U 4WICHOPA3/eNbHON peun. [IpoHCX0ikK/IeHHE YeIOBeYECKIX
pac.

Buochepa — rnobansnas skocucrema. Yuenne B. Y. Bepuajickoro o 6uochepe. Pons
KUBBIX Opranu3Mos B Ouocdepe. buomacca. buonornueckunit Kpyrosopor (Ha Ipumepe
Kpyrosopora yriepojia). OcHOBHbIC HaNpaBIEHMs BO3LEHCTBUSI 4ENOBEKa Ha OHOchepy.

Tpch(bopMaunﬂ E€CTECTBEHHBIX 3KoIorndeckux cucteM. OcobennocTy arpo3KOCHCTEM.

IKOJI0Iust
Breexenmne.

OOBeKT U3yueHUs IKONOTUH — B3aMMO/ICHCTBIE XKUBBIX cucTeM. MicTopust passuTus
SKONIOruK. MeToabl, MCTIONb3YEMBIE B JKOIOTHUECCKUX HCCIIEIOBAHUIX. POIIb SKOJIOTHY B
(popMHPOBAHHH COBPEMEHHOM KAPTUHEI MDA M B IPAKTHYCCKON JEITENLHOCTH JIOIEH.
3HavYeHNe DKOJOrHH B OCBOSHHH NPodeccHii i CHeraIbHOCTEH CpeIHero
npodeccroHaILHOI0 00pazoBaHus.

I. Dxos1orus KaKx HAY9IHAS TUCHHAILIHHA.

O6masn sxosnorus, Cpena oburanns 1 dakropst cpejsl. O0IIHe 3aKOHOMEPHOCTH
neicTeus GaxTopos cpelsl Ha opranusm. [omynsiums. Dxocucrema. Buocdepa.

Counansuas sxonorus. [Ipeaver uzyuenns conpansuoit sxonorun. Cpena,
OKpYIKaIoL@as ueloBeKa, ee cnenrduxa u cocrosuue. [lousrue «3arpsizHeHue Cpeib.

Ipukinaanasn 3KeJI0rHs. DKOJIOIMUYECKUE IIPOOIEMBI: PErHOHAIBHBIC H
rinobanbhble. [Ipy-4uHbl BOSHUKHOBEHHUS IT100&IBHBIX IKOJIOTHYECKUX IPOOIIEM.

JemoBcTpanum.
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OKonoruveckue HakTOpbl M X BITASIHUE HA OPraHHU3MBbL.

MexXBUIOBbIE OTHOMIEHHS: KOHKYPEHIHS, CHMOHO3, XMIHHYECTBO, APA3HTH3M.

II. Cpepa oOurannsa 9esoBeKa H HIKOJIOTHYECKas 6€30MACHOCTb.

Cpena oburanus yenosexa. OKpyxaromas 4eJI0BeKa Cpeia ¥ 6e KOMIIOHEHTEL.
Ecrectsennas u uckyccTBeHHas cpefibl 0OuTaHms yenoseka. Conmanbuas cpesa.

I'opoackas cpepa. [opo/ickas KBapTupa U TPeOOBAHHUS K €€ DKOIOrHIecKo
Gezonacuoctu. llym u Bubpanus B ropoJCKHX YCIIOBUSX. BiusiHue myma u Bubpanus Ha
3/I0POBLE FOPOJICKOIO YeI0BEKa.

DKOJIOrHYECKHE BONPOCH! CTPOHTETBCTBA B TOPO/IE. DKOIOTHUECKHE TpeOOBaHMS K
OpraHu3alyy CTPOUTENLCTBA B ropoje. MaTepuasl, HCIONB3YEMBIE B CTPOUTENLCTRE
HKMTBIX JIOMOB H HEXHIILIX niomernennii. Mx skonoruyeckas 6ezonacnocts. Konrposs 3a
Ka4ecTBOM CTPOUTENLCTRA.

Cennexan cpega. OcoOeHHOCTH cpejibl O0MTAHUS YENOBEKA B YCIOBHSIX CElTbCKOH
MECTHOCTH. CenbCKoe X035IHCTBO U €ro SKOIOrHYECKHE 1TPODIIEMBI.

JdemMoncrpauus.

Cxema arposKoCHCTEMBI,

II1. Konnenums ycToHYABOro pazBuTus.

BosuuxHOBEHHE KOHUENIAH YCTOWIUBOro pazeuTus. [ iodansible
IKONO2UYECKUE NPOBIEMbL U CROCODLL UX pewtenust. BOZHUKHOBEHHE DKOJIOIHYECKUX
MOHATHN «YCTOHUMBOCTE» U «yCTOHUHBOEC PA3IBUTHE.

«Y eToHYHBOCTE ¥ pa3BuTHE». CIIOCOOL! peIleHus DKOJIOrHYECKUX podieM B
pamKax
KOHUENIMH «Y CTOHYMBOCTD H PA3BUTHEY. DKOJIOTMUECKUH ClIe/l M MHIIEKC YEIOBEUECKOrO
pa3zBUTHSL.

Jdemoncrpannu.

Hcnonb3oBanie pecypcoB U pa3BUTHE YEIOBEHECKOro MOTEHIMANIA.

WHj1eKe «KUBOI MIIAHETHD.

DKOJIOTHHECKHUH Crel.

IV. Oxpana npupoapl.

IIpupopooxpanuas AeaTeNbHOCTE. Hemopus oxpanst npupodsr 6 Poccuu. Tuirs
Oprany-3aiui, crnocodCTBYOMUX oXpane npupo/isL. Ocobo oxpaHseMbie TPHPOTHEIC
TEPPHTOPHH Y WX 3aKOHOJATEIILHBIA CTATYC. DKOJIOIHUECKHE KPHU3HCH U IKOJIOTHYCCKHE
cuTyauuu. JKojorudeckue nmpobiuemel Poccun.

ITpupoansbie pecypest 1 mx oxpaua. [IpupojiHo-TeppuTOpHAIILHEIE ACTICKTHI

skostoruyeckux npobiem. [Ipupoausie pecypebl u criocoObl X 0xpansl. OXpaHa JeCHBIX
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pecypcoB B Poccnn. BosMoKHOCTH yNpaBieHns 9KONOTHYECKAMHU CHCTEMaMy (Ha IpUMepe
JIeCHBIX OMOTI€OLCHO30B 1 BOJIHBIX OHOLIEHO30RB).

HdemoneTpanuu.

SApyCHOCTH PACTHTEILHOTO COOOIIECTRA.

[Tuinessle meny u ceT B OUOLEHO3E.

KpyrosopoT BellecTs U mpeBpanieHye SHEPIUH B SKOCHCTEME.

Oco00 oxpansgemble IPHPOAHBIE TEPPUTOPHH PoccHHn.

[Ipumepubie TEMBI JOKIA/IOB.

1)Bozo0HoBsEMEIE ¥ HEBO30OHOBISIEMBIE PECYPCHI: CIOCOOH! PEIIEHHS TPOBIEMBI
MCYCPIIAEMOCTH.

3) McTopus 1 pa3BHTHE KOHUEIIIIAK YCTONYHBOIO Pa3BUTHS,

4) Oxpy>xarouias cpefia U ¢¢ KOMIIOHCHTBI: Pa3iiyHble B3MILIIB Ha OJHY Ipobaemy.

5) OcHOBHBIE YKOJOTHYECKHE TTPHOPUTETE COBPEMEHHOIO MHPA.

6) Oco6o HebraronpHsTHHIE B SKOJOTHYECKOM OTHOLIEHUH TeppuTopny Poccun:
BO3MO3KHBIE CITOCOOBI petenus npobiiem.

7) Ocob0 oxpaHseMble IPUPOIHEBIEC TEPPUTOPHH U WX 3HAYCHHE B OXPAHE [IPUPOJIBL.

8) Ilonynsiuus KaK 9KOJIOrHuecKas ¢uHHIIIA.

9) IIpyuuHEl BOBHUKHOBCHHUS OKOJOIHYECKHX POBIEM B ropoJie.

10) IpoGuiempl BOJIHBIX PECYPCOB U CIIOCOOBI UX peieHust B Poccuu.

11) IpobuieMbl MOYBEHHOH 3p0O3uH U criocolbl ee petenus B Poccuy.

12) IpoGiieMsl yCTORYHBOCTH JIECHBIX 2KOCHCTEM B Poccnu.

13) Cucrema KOHTPOIIS 38 9KOJIOTHYECKOH GezomnacnocTsio B Poccun.

14) Cospemennbie TpeGOBaHHS K IKOIOTHYCCKON 63011aCHOCTH PO/IYKTOB
UTaHUS.

15) CtpyKTypa 5KOJIOrHYECKON CHCTEMEL.

16) Teepasle OBITOBBIC OTX0/(bI ¥ CITOCOOBI PEIICHHS TIPOOIIEMEI X YTHIIM3ALMH.

17) Duepretndeckue pecypesl B TpoGiieMa UX HCUEPITAEMOCTH.
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7. MaTepuaibHo-TeXHHYECKOe ¥ yaelHo-MeToanYecKoe obecneuenne

7.1. TpeboBanus K MUHHMAILHOMY MATEPHAILHO-TEXHUYECKOMY H YIeGHO-
METOAMYECKOMY 00€CTICHCHHIO YCIOBHI PeallH3 ANy IPOrPAMMBI THCIHILIHHBI

Oceoenne mporpaMmel y4eGHOM JHCIMIUIMHLT «ECTECTBO3HAHME» MPENIOAraeT
HaIM9Ae y4eOHBIX KaOWHETOB 110 (u3MKE, XHMWH, OHOJIOTHH, B KOTOPHIX HMECTCS
BO3MOYXKHOCTE obecrevnTh CBOOOIHBIH nocTy B MHTepHeT Bo BpeMsl y4eOHOro 3aHsATHS U B
IEpUOJ| BHEY4eOHOH JeATeNLHOCTH 00y aionmxes.

B cocran kaGuHeToB 10 (M3MKE, XUMHY, OHOJOTMH BXOIAT nabopatopua ¢
1ab0PaHTCKOM KOMHATOM.

ITomemenus kabunetoB (u3uKH, XAMHH H OGHONOIMH JIOJKHEI YIOBICTBOPSTH
TpeboBanusM CaHuTapHO-DIMIEMHOIOTHYECKUX TpaBiil 1 HopMmaTusos (CaulTuH 2.4.2 No
178-02) wm OwiTh OCHAIIEHB! THIIOBBIM OOOPYIOBAHHEM, VKA3aHHEIM B HACTOSALIMX
TPEOOBAHMSX, B TOM YHCIE CHENHAIH3MPOBAHHON y4eOHOH MeBennio M CpeicTBaMHu
00y4eHHs, HOCTATOYHBIMH JUlf BBINONHEHWsS TPeOGOBAHMI K YPOBHIO IOJTOTOBKHU
o0y4darommxcs.

B kabuuerax wnmeercs MynbTHMEAHHHOE OBOPYIOBAHHE, IOCPEICTBOM KOTOPOrO
YYACTHUKH 0OPa30BaTENLHOrO MPOIECca MOTYT MPOCMATPUBATE BU3YAILHYIO HH(DOPMALIHIO
110 pusmKe, CO3/ABATH IPE3CHTAIMH, BUICOMATEPHANBI H T.11.

B cocrap  y4eOHO-METONMUECKOr0 H  MAarTepHalTbHO-TCXHHYECKOrO  00ECIeYeHMs
porpaMmbl y4eOHOH aucnurumnel « EctecTBO3HaHue» BXOIAT:

°* MHOTOQYHKIMOHANBHBIN KOMIIICKC PEIOIaBaTENs;

°* HarjsajHele 1nocoOust (KOMIIEKTBI y4eOHBIX —TabluL, [UIaKATOB, IIOPTPETHI
BBIAIOMIMXCS YYCHBIX B 00IACTH €CTCCTBOZHAHUS U T.11.);

°¢ MH(OPMALHOHHO-KOMMYHHUKAIMOHIBIE CPEJICTRA;

** HKPAHHO-3BYKOBBIC ITOCOOMS;

°* KOMILIEKT MIEKTPOCHAOKEHHS KaDMHETOB;

e TEXHHYECKHUE CPE/ICTBA O0YUCHMS;

*° JIEMOHCTpalKOHHOe 000pyHoBaHue (001Iero Ha3HAUCHHS U TEMATHYECKHE HABGOPHI);

*= sraboparopuoe o6opyosanne (061Iero Ha3HAYEHHS B TEMATHYECKHE HAOOPBL, B TOM
HHCJIE JIUIS TOCTAHOBKM JIEMOHCTPAOHHOIO M YUEHHYECKOTO OKCIICPUMEHTA, PEAKTUBEL);

°* CTATHYECKHE, AWHAMMYECKWE, [EMOHCTPALMOHHBIE W pa3Jaro4yHble MOJENH,
BKJTIOYAs] HATYPAIBHbBIE 00BEKTH;

s BCIOMOTrATeNbHOE 000pY/I0BAHKE;

° KOMILJIEKT TEXHHYECKOH AOKYMEHTAllHH, B TOM YHCJEC I1aclopra Ha cpeacrTna
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00y4€eH s, MHCTPYKIHHK [0 UX UCMOIL30BAHUIO H TEXHUKE 0C30MACHOCTH;

°e OubmuoTeunsId GomI.

B Gubimoreunslii poujt BxoasT yueOunkw, yueOHo-mMeTomueckue kKommiexts! (YMK),
obecrieynBaioIMe OCBOEHHE YUeOHOH AUCIHIIIHHBL « ECTECTBO3HAHNEY, PEKOMEH/I0BAHIbIE
WM [IOMYIICHHBIE JUISL  WCHONL30BaHMS B MPO(ECCHOHANBHBIX  0OPA30BATENLHBIX
OpraHM3alliixX, pPEAM3yOIMX  00pa3oBaTeNbHYIO [POrpaMMy  CpeNHero  obmero
obpasosanusl B npeaenax ocgoernus OINOIT CIIO na Gase ocHOBHOIO 061IEro 06pa3oRanus.

bubnmoreunpiit  Gona conepnt (HUMUCCKUE DHUMKIONEUH, aTNachl, CIOBAPH,
CIPaBOYHHKH 110 (Qu3KKe, XUMUK, GHOTIOTHH, HAYHHYIO ¥ HAYIHO-TIONY/ISPHYIO JIATEPATYPY
€CTECTBEHHO-HAYYHOr0 COJEPIKAHMA.

B npouecce ocBoeHHst mporpamMmbel  yueGHOM muCIMIUMHBL  «EcTecTBOZHAHMEY
CTYJEHTBI AO/KHBLL KIMETh BO3MOKHOCTB JIOCTYNA K SJIEKTPOHHBIM YueOHBIM MaTepHanaM 1o
€CTECTBO3HAHMIO, BKIIOYas (U3HKY, XUMHIO, OHOIOrMIO, HMEIOIMMCS B CBOOOIHOM
noctyne B ceTd VIHTepHET (SNEKTPOHHBIM KHUTAM, NMPAKTHKYMaM, TECTaM, MaTepHasam
EI'2 u gp.).

7.2 Undopmanmonnoe obecneyenne o0yaeHus

Ilepeuyens pexomenayemsIx yueSHbIX u3aanmii, Unrepuer-pecypeos,
AOIOHUTEILHON JHTEPATYPHI
OcHoBHas IATEpPaTYpa
Msxumes I'. SI. ®Onszuxa. 10 wrace : yuebunk / I'. 5. Msxkuwes, B. B. Byxosues, H. H.
Corckwmif. - 4-¢ m3m. — Mocksa : ITpocsewenne, 2018. — 416 c¢.: mr. — (Cpennee
npodeccronanbHoe o0pazosanue). — 50 ok3.

Msxames I'. SI. ®uznka. 11 xnace : yuebnux / I'. . Msakumes, B. B. Byxogies, B. M.
Hapyrus. - 5- e msn. — Mocksa : llpocemenne, 2018. — 436 c.: win. — (Cpensee
npodeccuonansHoe odpazopanue). — 50 3K3.

Jloreunernxo O. B. ®usuka : yuebunk / O. B. Jlorsanenko. — Mocksa : KnoPye, 2020, —
341 c. — (Cpennee mpodeccnonansnoe obpasosanne). — URL: https://www.book.ru. —
Pexum nocryna: mo noanucke.

Turos C. A. Ectecrposnanne. 10 wrace : yuebuuk / C. A. Tutos. — Mocksa : Jpoda, 2017.-
348 ¢. — 50 k3.

Turos C. A. Ecrectsosnanue. 11 wace : yaebunx / C. A. Turos. — Mocksa : JIpoda, 2018.-

416 c. — 50 k3.
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Caenxo O. E. Ecrectrosnanne : yuebuoe noco6ue / O. E. Caenko, T. I1. Tpymuna, O. B.
Jlorsnnenxo. — Mocksa : KuoPyc, 2020. — 363 ¢. — (Cpejnee npodeccronansuoe

obpaszosanue). — URL: https://www.book.ru. — Pexum noctyma: no nopnmeke.

Homonnurenbuas Jureparypa

Tpodumora T. M. Kype dusukn ¢ npumepamu pemmenust 3ajad B 2-x Tomax. Tom 1 :
yuebnoe nocobue / T. U. Tpodumora, A. B. ®upcos. — Mocksa : KuoPyc, 2020. — 577 c.
— (Cpenuee npogeccuonansuoe obpasosanne). — URL: https://www.book.ru. — Pexum
JIOCTYTIA: TIO MOJIMTHCKE.

Tpodumosa T. U. Kypc ¢usuku ¢ mpumepamu peumieHHs 3amad B 2-x Tomax. Tom 2 :
yuebnuk / T. . Tpopumona, A. B. ®upcos. — Mockra : KnoPyc, 2020. — 378 ¢. —
(Cpenee mpodeccuonanshoe obpasosauwe). — URL: htips:/www.book.ru. — Pesxum
JIOCTYNA: 10 TIOAIHCKE.

Iuncknit A. A. ®usuka : yuebuux / A. A. ITunckuit, . 10. I'pakosckuit ; mox o6 pen.
10. W. Tuxa, H. C. llypsuuesoit. — 4-¢ u3j., ucnp. — Mocksa : ®OPYM : UHOPA-M,
2021. — 560 c. : mn. — (Cpennee mpodeccwonansuoe obpazopanme). — URL:
https://new.znanium.com. — Pesxxum jlocTyma: 1o MoAmcKe.

Popmonor  B.H. ®Pusuka s komnemkeit :  yuebuoe 1mocobue s cpejiHero
npodeccuonansHoro obpaszosanus / B. H. Poauonos. — Mocksa : Mzparenserso [Opaiir,
2020. — 202 ¢. — (ITpodeccnonansroe oGpasosanue). — URL: https:/urait.ru. — Pesxkam
JIOCTYIA: 1O MOAIUCKE.

AdiseHuon, A. E. ®usnka : y4eOHUK W TPaKTUKYM Ui CPEHEro NpodhecCHOHAIBHOIO
obpazoBanus / A. E. Alizennon. — Mocksa : Uznarenbereo IOpaiit, 2020. — 335 ¢. —
(ITpodeccronansuoe obpazosanne).

Tpodumosa T.M. Kparkuii kype husuks ¢ mpavepamu pernenus 3anad : yuebHoe nocobue /
Tpodumosa T.M. — Mockga : KnoPyc, 2021. — 279 ¢. — (Cpennee npodeccHoHaIbHOE
obpazosanue). — URL: https://www.book.ru. — Pexxum focTyma: no nozimmcke.

Tpodumora T. . dusuka : Teopus, peienue 3aja4, TEKCHKOH : yyebHoe nocobue / T.
W. Tpopumosa. — Mocksa : KuoPyc, 2021. — 315 ¢. — (Cpennee npodeccronansHoe
obpazoBanue). — URL: https://www.book.ru. — Pexxum JIOCTYNA: MO NOJMHCKE.

Tpodumosa T. H. dusuka or A jo f. Cnpasounoe wsznamume : cnpasoumnk / T. W.
Tpodmmosa. — Mocksa : KnoPyc, 2019. — 301 c.— (Cpeanee npohecCHOHATBHOE

o6pazosanue). — URL: https://www.book.ru. — Pexxum focTyna: 1o mojmucke.
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Tapacosa O. M. JlaGoparopusie paBoTsl 110 GH3MKE ¢ BOMPOCAMH ¥ 3aIAHUSAMHY : yuebHoe
nocodue / O. M. Tapacos. — 2-e m3a., uenp. u jgon. — Mocksa : ®OPYM - MHOPA-M,
2018. — 97 c¢.— (Cpemnee npodeccHOHAIBHOE obpazosanue). — URL:
https:/znanium.com. —Pexum gocTyna: mo rommmcke.

['openos A. A. EcrtectBosnanne : yueGHoe mocobue s CIIO / A. A. ["openoB. — 4-¢ uzj.,
repepad. u pon. — Mocksa : Usparenscerso Opaiit, 2020. — 355 ¢. —
(ITpodeccnonansroe obpasosanmue). — URL: https://urait.ru. — Pesxum gocryna: mo
HOJIHCKE.

Crpenpank O. H. Ecrecrosnanue : yue6roe moco6ue s CITO / O. H. Crpenpauk. —
Mocksa : Usnarenserso Opaiir, 2020. — 223 ¢. — (TIpodeccuonansHoe obpazoBaHue). —

URL: https://urait.ru. — Peskum mocryna: 1mo nomucke.

Hnurepuer pecypeni:

L.www.nre.edu.ru—yuebroe nocobue

2.www.grandars.rushkola/estestvoznanie/osnovnye-OcHOBHbIE NPUHIHAE]

COBPEMEHHOI'O €CTECTBO3IHAHMAS

3.www.kirensky.rwstud/natural/natural 1. pdf-nayxascospemennommupe

4 www.rudocs.exdat.com

S.www. class-fizika. nard. ru («Knacc!nas jocka s 10603HATEILHBIXY).

6.www. physiks. nad/ ru («®@u3nKa B aHUMALHSIXY).

7.www. interneturok. ru («BueoypoKu 110 IpeMeTam MKOILHOM IPOrpamMMBbIy).

8.www. chemistry-chemists. com/ index. html (smexTpomubii sxypHAT «XUMUKH U
XUMHSY).

9.www. hemi. wallst. ru («Xumus. OGpa3zoBaTenbHbIH CalT 11 HIKOJILHAKOBY).

10.www. alhimikov. net (O6pasoBarenbHsbIif caiiT s IIKOJILHAKOR).

IT.www. chem. msu. su (OnekTponnas GUGTHOTEKA TTO XUMUH).

12.www. hvsh. ru (xypran «Xumus B mxosey).

13.www. hij. ru OxypHai «XuMHs ¥ KH3HBY).

14.www. biology. asvu. ru (Best 6uosnorus. CospeMennas GHOIOIHS, CTATHH, HOBOCTH,
oubnuoreka).

15.www. window. edu. ru/ window (Epunoe okmo moctyma x 00pazoBareLHBIM

pecypcam Mnreprera o Guonoraun).
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8. XAPAKTEPHCTUKA OCHOBHLIX BUJIOB YYEBHO JAEATEJBHOCTH
KonTpoits 1 o1ieHKa pe3ysTaToB 0CBOSHUs YUeOHON ARCHUILTANE] OCYIIECTRIISIETCS
[perio/iaBaTel/icM B NPOLECCE IIPOBEACHHS IIPAKTHYECKHX 3aHATHH, TECTHPOBAHHUS, A TAKKE
BBINOJIHEHHS O0YUYAIOIMMHACS HHMBUIYaNbHbIX 3a/[aHuil | NPOMEIKYTOUHOMN aTTecTaluei.
MeTo/1BI KOHTPOIA HANPAB/IEHBI HA IPOBEPKY O6YUArOLIHXCS:
v’ — BBUIOJIHATB YCIIOBHS 3/1AHUS HA TBOPYECKOM YPOBHE C HpeJIcTaBlIeHUeM COOCTBEHHOM

TO3HITHH;

v’ — lenath 0CO3HAHHBIA BEIGOP CIOCOGOR AeHCTBHII H3 PAHEE H3BCCTHRIX:

v’ —OCYIIECTRIISTE KOPPEKIPIO (MCTIPABICHHE) CIETAHHBIX OMUGOK HA HOBOM YPOBHE

[Ipe/laraeéMbIxX 3aanui;

v — pa60'ra’rb B I'PYIIIE A NPEJACTABJIATE KaK CBOIO, TAK U IIO3UIMIO IPYIIIIGLI

Copeprranne XapaKTepACTHKA 0CHOBHBIX BH/OB AeSITC/ALHOCTH cTyentor | KonTpoUn 1 omenka
of0yuenus (ua yposne y4eOHbIX JelicTBHII) pe3yabLTaToB

Brenenue OU3UKA
Pazsurne crocobGHOCTEH SICHO ¥ TOYHO M3/IAraTh CBOM MBICITH,
JIOTMHYECKH 000CHOBBIBATEL CBOIO TOUKY 3peHHs, BocnpuHamMath H | Texymuii
aHATU3MPOBATL MHEHHS COOECE[HMKOB, MNpH3HABAS IIPABO | KOHTPOJL B dopme:
APYToro 4ejoBexa Ha MHoe MHuewwe. IlpuBenende npumepos | - YCTHOTO i
BIIMSIHHASA OTKPBITUH B (u3uKe Ha IPOrpecc B TEXHUKE W | IMMCHLMEHHOIO
TEXHOJIOTHH ITPOU3BOICTRA orpoca;

Kunemarnka Mexanuxa - CaMOCTOSITE/ILHOM
O3naxomiIeHHE CO CITOCOOaMH OITMCAHHNS MEXAHUYECKOTO paboThI;
JBIDKEHHS!, OCHOBHOH 3a/1aueit MexanuKu. - NMPaKTHYECKUX
Msyuenne 0OCHOBHLIX PHIUYECKHUX BEIIMYHH KHHEMATHKH: pabor;
[ICPEMEINEHHMS, CKOPOCTH, YCKOPEHHSI.
Habmonenne OTHOCHTEIEHOCTH MEXAHHUYECKOTO JIBHIKCHHSL.
DOpMyIMPOBAHKE 3AKOHA CIIOKEHUS CKOPOCTEH. HUroroswrii
Vceneniopanne paBHOYCKOPEHHOTO TIPSIMONMHEHHOrO JBUKEHHS | KOHTPOJL B hopme
(ua npumMepe cBOGOIHOrO NA/ICHHS TEN) K PABHOMEPHOTO nuddepeHIpoBaHH
JBHIKCHUS TEJIA 110 OKPYIKHOCTH. 0ro 3ayera.
llonvManue cMBICITA OCHOBHEBIX (PU3NYECKHX BEIHYHH,
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XapaKTCPU3YIOUIUX PABHOMEPHOC JIBMKEHHE Tea 110

OKPYIKHOCTH.

JuHamuka

lonumanue cMbICia Takux GUINYECKHX MOJIENeH, KaK
MaTepuaibHas TOYKa, HHEPUUAIBEHAS CHCTEMAa OTCUETA.
M3mepenne Maccesl Tena pasnuuHBIMHE Cr1oco6amy. Wsmepenne
CHII B3aUMO/ICHCTBHS Te)l. Beruncienne sHadeHus yckopeHus
TEJI TIO U3BECTHBIM 3HAYCHHSAM TEHCTBYIOIHX CHIT M MACC TeJl.
VMeHHE pasiinyarh CHIy TKECTH H Bec Tena. Ofbicuenue u
[IPUBE/ICHHE IIPUMEPOR SBJICHHS HEBECOMOCTH.

[Ipumenenye ocHOBHBIX TOHATHH, (OPMYT U 3aKOHOB JMHAMHKH

K pCIIEHWIO 3a1a4

3aKOHEI
COXpaHeHHs

B MCXdHHKE

OO6bscHeHre PEaKTHBHOIO JBHIKSHHS HA OCHOBE 3aKOHA
CoXpaneHust UMIylbca. [Ipumenenue 3akoxa coxpanenus
UMITYbCA [ULsl BBIYHCIICHWS H3MEHEHHH CKOPOCTEH Tl IPH UX
B3aUMO/JICHCTBUAX

Brraucnenne paboTsl CHIT M U3MEHEHUS KHHETHYECKOH OSHEPruu
TEa.

Brraucienue noTeHIHANLHON SHEPTHHU Tel B IPaBUTALHMOHHOM
noJse.

XapakTepHCTHKa ITPOU3BOIATEILHOCTH MAIIHH W IBATATENEH ¢

HACIONb30BaAHHEM IOHATHA MOIITHOCTH

Ocnosvl monexyiapnoil Gusuky u

MePMOOUNAMUKY

Ounenra:

- pe3yJILTaTHBHOCTH
paboThl
obyyvatowierocs mnpu
BBLIOJIHEHWH
3a7aHMi Ha y4eOHbIX
3AHITHSIX 1
CaMOCTOSTENILHOM
paborbr;
-IIOArOTOBKH
npe3eHTauul u

TOKITa0B.
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Monekyspras

puszuka

DopmMyIHPOBAHHE OCHOBHBIX M0JIOMKEHMI MONEKYJISIPHO-
KHHETHYECKOi TeopHH. BeInoanenye sKkernepuMenToB,

CITy KaIEX 0D0CHOBAHUEM MOJIEKYIIIPHO-KMHETHYECKO
Teopun. Habnioienne 6poyHOBCKOrO ABUKEHAS H SBICHUS
Juhbdy3uu.

Onpeziesienue mapamMeTpoB BELIECTBA B ra30006pa3HoM
COCTOSIHMY Ha OCHOBAHWM YPABHEHUS COCTOSHHUS HICAILHOTO
raza.

IIpencrasnenue B Buae rpaduka H30XOPHOTO, H306APHOTO K
M30TEPMHUYECKOTro TIponeccoB. Berucienne cpemmeit
KHHETHIECKON YHEPIHH TETIIOBOrO JIBHIKCHHS MOJIEKYJI TIO
U3BECTHOM TEMIIEPATYPE BEINECTRA.

HSMCpGH H¢ BIIQXKHOCTH BO3yXa

Tepmomunamuka

OKCNEPUMEHTAILHOE MCCIIEN0BAHYE TEILIOBBIX CBOUCTR
BEILECTBA.
Pacuer KomyecTBa TENNOTEL, HEOOXOUMOTO JUIst
OCYUIECTBIICHUS
IIponecca NpeBpameHus BELIECTBA U3 OJHOTO ArPeraTHoro
COCTOSIHMA B JIpyTOE.
Pacyer usMeHeHus BHYTPEHHEH DHEPIUM TesI, paboThl 1
NEPEaHHOr0 KOJIMYECTBA TEIUIOTH HA OCHOBAHHH MIEPBOTI0O
3aKOHA TEPMOIUHAMHUKH.

O0bsAcHeHNe IPUHIUIIOB AEHCTBHS TEIUIOBBIX MAITHH

Ocnogel 21eKMpPOOUNAMUKU

DIeKTpoCcTaTHKA

Brruncienve cun B3auMO/ICHCTBAS TOYEUHBIX HIEKTPHUCCKIX
3apsoB.

Brrunciienyie HaNpsXCHHOCTH | TIOTEHIIMANA 3NEKTPHYCCKOTO
TI0J1s OJTHOT'O M HECKOILKHX TOYEUHBIX 3aPsi/I0B.

MsMepenue pa3HoCTH NOTEHIHANIOB.

[Ipusenenne npuMepOB IPOBOAHUKOB, JIUATEKTPHKOB I
KOH/IEHCATOPOB.

Habmonenue ABICHHS SICKTPOCTATHYECKON HHAYKIIHA 1
ABJICHUS! TTOJISIPH3ALIAN JIUDJIEKTPUKA, HAXOISIIETOCS B

QJICKTPHYCCKOM I10JI€
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[TocToSHHEIH TOK

M3mepetive MOIHOCTH SNEKTPAYECcKOro Toka. Mamepenue DJIC
H BHYTPEHHErO CONPOTHRIICHUS HCTOYHMKA TOKA,
CG6op 1 MCIBITAHUE IEKTPUYUECKHX LENeH ¢ PA3THYHBIM

COCIMHEHHEM NIPOBOAHHUKOB, pACUYET UX napamMeTpoB

Maruuruoe none

Habiiopienue 1eifCTBAS MATHWTHOTO 110J151 HA TIPOBOTHUK C
TOKOM, KapTHHOK MarHUTHEIX TI0JIEH.

DopMyIMpPOBAHHE NPABHIIA ICBON PYKM IS ONIPEIENECHHMS
HAIPABJICHHs] CHIIBI AMIIepa.

Boruncnenue cui, JSHCTBYIOMMX Ha IIPOBOJHKK C TOKOM B
MarHUTHOM M0Jie, 0OBSICHEHNE TPHHIIMITA JICHCTBUS
SNIEKTPOABUIATEIIA.

HCCHG,D,OB&HH@ SIBIICHHSA BJIGKTpOMaTHH'FHOﬁ WHOYKIIHHA

Konebanus u eonnwi

Mexarmuueckue
Koebanus u

BOJIHBI

lIpuBesienne mpuMepos KoneGaTeIbbIX {BHIKCHHUI.
Hcenejiopanne 3aBHCHMOCTH 1IEpHoia KotebaHmii
MAaTEMaTHYECKOr0 MassTHUKA OT €r0 JUTMHEL, MacChl 1
amIutiTy sl Koebanuii. Onpenenenne yekopeHus cBoG0HOTO
MaICHHs C IIOMOIIBIO MATEMATHIECKOTO MasTHHKA.
Habmonenne xonebanuit 38yuamero tena. [Ipusenenue
3HAYECHHS CKOPOCTH PACIIPOCTPAHCHHS 3BYKA B PA3IHYHBIX
cpejax.

YmMenune oOBACHSTH HCTIONB30BAHUE YIILTPA3BYKa B MEIMITHHE

ONEKTPOMAarHuTH
bie
Konebanusg u

BOJIHBLI

Habmoaenue ocuiuiorpaMM rapMOHHYECKHX KONEOAHU CHITbI
TOKA B IEITH.
O0ObscHeHHE IPEBPALIECHNS YHEPTHH B HACAILHOM

KonebareisHOM KOHTYpPE.

Wsydenue ycrpoiica 1 npunmuna JeicTeus TpancdopmaTopa.

AHaNu3 CXeMbI Nepe/Iady JNEKTPOIHEPTHN Ha GONbIIIE
paccTOsHus!.

[IpriBeieHNE TPUMEPOR BHIOB PAAHOCBEA3H. 3HAKOMCTBO €
YCTPOHCTBAMH, BXOASIIMMH B CHCTEMY PaJHOCBI3H.

Obcyxaenne 0ocobeHHOCTEH PACIIPOCTPAHEH S PAJHOBOIH

CRreToBBIE BOJIHEI

[Ipumenenne Ha NPaKTHKE 3aKOHOB OTPAKEHHS H NPEIOMIICHUS

CBeTa NpH peleHuy 3anad. Habmoenune ssnenws nudpakumn

Bxoamoit KOHTPOIIB
B dopme:

- TECTUPOBAHHS 110
OCHOBOTIONATAIOLIHM

TTOHATHIM.
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1 JJUCIIEPCHH CBETA.
YMeHHE CTPOUTH U300PAKEHUS TIPEJMETOB, TABACMbIE

JIMH3aMH.

Dnemenmul K6aUMOGOU husuxy

Kpantosble
CBOMCTBA

CBETa

Habmonenne dorosnexrpuyeckoro spdexra. Pacuer
MaKCHMAIbHOM KUHETHYECKOH SHEPTHHN DIEKTPOHOB MTPH

dorosddexre

®uznka aroma

®opmynuposanue nocryiatos bopa. Habirogenue
JIMHEHYATOro ¥ HEMPEPLIBHOIO CIEKTPOB.

Pacuer 4acTOThl ¥ JUTMHBI BOJTHBI HCITYCKAEMOTO CBETA IPH
EPEX0/ie aTOMa U3 OJIHOr0 CTAIIMOHAPHOIO COCTOSHHSA B
Jpyroe.

O6bsicHenne npuHnyIa JCHCTBHS Jlazepa

DH3HKA ATOMHOI0
apa u
3JIEMEHTapPHBIX

HacTHIL

Habmonenne tpexos anbda-vacTui B kamepe Bunbcona.
PerucTpanns sepHbIx U3IyUeHUH ¢ TOMOMIBIO CUSTYHKA
['efirepa.

PacyeT sHEprum CBsI3W aTOMHBIX SIJIED.

[lonumanwe HEHHOCTH HAYYHOTO MO3HAHUS MUPA HE BOOOLIC
JUIA 9EJIOBEYECTRA B LEJIOM, & IS KaXI0ro o0yuaoierocs
JIHNYHO, [ICHHOCTH

OBMAEHUS METOOM HAYYHOIO NOIHAHMS /TS JOCTHIKEHHS

ycnexa B 1I000M BHJIE TPAKTHIECKOH JesTeTbHOCTH

Texymuit
KOHTPOJIEL B hopme:
- YCTHOTO W
NHCHMEHHOIO
orpoca;

- CaMOCTOSTENLHOM!
paboTsI;

- NPaKTHYECKHX

pabor;

Uroroswrii
KOHTPO.Ib B hopme
G hepeHMpoBaHH

oro 3ayera.

Ouenxa:

- Pe3yNbTATHBHOCTH
paboT1sl
obyygarouierocs npu
BBITOJIHEHHH

3a/laHuil Ha yueOHEIX

BC@H@HHCI}E U ce 6010y UA 3AHATHIAX U
Crpoenue u Obmsicienye Mojieiu pacmupsiomneiics Beenennoit CaMOCTOATEIILHOM
pa3BHTHE paboThl;
Bceenennoii -IIOJICOTOBKH
[Tpoucxoxaenue Habmonenue 38esn, JIyus u nnager B Teneckorn. Habmojenne | HPE3EHTALMA 1
Conneunoi COJIHEYHBIX [ATEH ¢ MOMOIILIO TEJIECKOIIA HAOKIIanos.
CHCTEMBI

XUMUs
Beepenue PackpeIriie BKIaia XHMHYECKOH KAPTHITEI MUPa B €HHYIO

CCTECTBECHHO-HAYYHYIO KapThUHy Mupa.

Xaparc"repncmxa XUMHH KaK HpOI/I'SBO,ILHTGHbHOI\;I CHUJIbI
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o01ecTsa

Baxwuelimue
XHMUYECKHE

TTOHSITHS

YMenue iath OnpesiesieHre U ONepUPOBATE CJIE/TYIOIIIAMH
XHUMHYCCKHMH TIOHATHIMHU: «BELIECTBOY», «XUMHYESCKHTI
DIIEMEHTY, «aTOM», «MOJIEKYIa», «OTHOCUTE/LHBIC aTOMHAS 1
MOJIEKYIAPHAs MACCHI», HOH Y, CAJLIIOTPOIIALY, KA30TONBIY,
«XHMUYECKAs CBA3LY, «DJIEKTPOOTPHIIATEILHOCTEY,
«BAJICHTHOCTbY, KCTEMCHbL OKHCIICHUS Y, KMOJIBY, «MOJIAPHAS
Maccay, «MOJISIPHBIA 00BEM ra3000pa3HEIX BEIIECTRY,
«BEIIECTBA MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSY,
«PAcTBOPBIY, «IIIEKTPOIUT U HEJIEKTPOIAT,
«INICKTPOJINTHYECKAS JUCCOLHAIINS Y, KOKUCITUTENb 1
BOCCTAHOBHTEIIbY, KOKHCIIEHHE U BOCCTAHOBIICHUEY, «CKOPOCTE
XHMHYECKOH PEAKIHI, «XHMUYECKOE PABHOBECHEY,
YITIEPOAHBIA CKEJIEeT»,

«yHKUMOHANILHAS TPYIIIAY, H30MEPHS

OcHoBHEIE
3aKOHBI

XHUMWH

DOpMYTHPOBAHKE 3aKOHOB COXPAHCHHS MACCHI BEIIECTB W
MOCTOSHCTBA COCTABA BEUICCTB. Y CTAHOBIICHHE IIPHUMHHO-
CIICACTBEHHOH CBSI3M MEXK/1y COJICPIKAHUEM DTHX 3aKOHOB W

HanMCaHUEM XUMUIECKMX HOPMYII B YPaBHEHHI.

PackppiTHE (U3HYECKOro CMBICTA CHMBOIAKA Ilepuonuueckoii
TabIMLBI XUMUYeckux onementos J[ M. Meunneneesa (HOMEpOB
DJIEMEHTA,IEPHO/IA, TPYIINEL) M YCTAHOBJICHHE IPUYMHHO-
CIIE/ICTBEHHOH CBSA3W MEXKTYy CTPOESHUEM aToMa U
3aKOHOMEPHOCTIMH H3MEHEHUS CBOMCTR 3JIEMEHTOB U
00pa3oBaHHLIX MMM BEIIECTB B [IEPHOAX ¥ FPYHIIAX.
XapakTepruCTHKA 3IIEMEHTOR MAJIbIX HEPUOIOB MO HX

nonoxenuto B Ilepuomuueckoit cucreme JI.M.Menneneera

OcHoBHBIE TEOpHH

XHUMHH

YeTanoBlIeHHE 3aBHCHMOCTH CBOMCTR XHMHYECKHX BEIIECTB OT
CTPOCHMS &TOMOB 00Pa3yIOMIHX HX XUMUYECKUX DIICMEHTOB.
XapakTepuCTHKa BAKHEHIINX THIIOB XHMHYCCKHX CBA3EH H
OTHOCHUTENIBEHOCTH 3TOH TUTIONOTHH. OOBACHEHUE 3aBHCHMOCTH
CBOHCTB BEIECTB OT HX COCTABA U CTPOEHHS KPACTAIITHYECKHUX
PELIETOK

@opMyIHPOBAHKME OCHOBHBIX NOJNIOKEHUH TEOPHH

Bxoanoii xourpoan
B (hopme:

- TECTUPOBAHHS 110
OCHOROTIOJIATAIOIIMM

TITOHATHAM.

Texymumii
KOHTPOJIL B opme:
- YCTHOTO "
[YMCEMEHHOT0
onpoca;

- CaMOCTOSTENLHOM
paboTsI;

- [IPAKTUYECKUX

pabor;

Hroroswiii
KOHTPOJIB B hopme
nuddeperimposann

Oro 3ayera.

Onenka:

- pe3yINbTaTHBHOCTH
paboTsr
o0ydalouerocs pu
BBINOTHEHHH
3a7aHuil Ha y4eOHBIX
3AHATHSX |
CaMOCTOATENLHOR
paboTsl;

-IIOJITOTOBKH
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OMICKTPOIMTHYCCKOH JIMCCOLMANNH ¥ XapaKTEPHCTHKA B CBETE
OTOH TEOPHH CBOMCTB OCHOBHBIX KJIACCOB HEOPraHWUYECKHX
COCJIMHECHHH.

DOpMyJTHPOBAHHE OCHOBHBIX IIOJIOKEHUI TEOPUH XAMHYECKOT0
CTPOCHHMS OPraHMYECKUX COSMHEHUH 1 XapaKTepUCTHKA B
CBETE ITOH TCOPUM CBOHCTB BAXKHEHIINX IPEJICTABATENEH

OCHOBHBIX KJ1acCOB OpPraHHyYecKux COCONHEeHHH

Baxuelme
BEIECTRA

H Marepualbl

XapakTepucTHKa CTPOCHUS ATOMOB H KPUCTAJUJIOB W Ha 9TOH
OCHOBE OOIIMX H3NUCCKHX H XMMUYECKHX CBOHCTB METALIOR
¥ HEMETAILIOB,

XapakTepucTHka COCTaBA, CTPOCHMS!, CBOMCTE, NOJIY4YCHHS 1
NIPUMEHEHHE BAXKHEHIIINX HEMETAILIOR.

XapakTepucTHKa COCTaBa, CTPOSHHS i OBIIHX CROMCTE
BaKHEHIINX KITACCOB HEOPTaHUYECKUX COCIHHEH M.
Ormcanne cocraBa ¥ CBONCTB BaKHEHIIHX IIpecTABUTE TCH
OPraniyeCKuX COSAMHCHHMI: METAHOIA W DTAHOJIA, COIKHBIX
3(HpPOB, XKUPOB, KAPGOHOBLIX KHCIOT (YKCYCHOI KHCJIOTBI),
MOHOCAXapH/I0B(IIIIOKO3BI), MCAXAPUJIOB (Caxaposbr),
MOJIHCAXaPUIOB (KpaxMana M LE/UTION03hl), AMHHOKHCIIOT,

6€JIKOB, HCKYCCTBEHHLIX M CHHTETHYECKUX ITOJTUMEPOB

XuMuueckui
S3bIK

H CHMBOJTHKa

Hcnons3osanye B yueGHON U npodeccHonaisHoM
ACATENLHOCTH XHMHUYECKUX TEPMUHOB U CHMBOJTUKI.
HasblBanue H3y4eHHBIX BEIECTR 110 TPHBAATILHON HTH
MEXIYHAPOJHOH HOMEHKIATYPE U OTPAKCHHE COCTABA ITHX
COCIMHEHUH ¢ MOMOLIBIO XAMHYECKIX (OPMYJI.

Orpakenue XMMIYECKUX TPOLIECCOB ¢ TOMOIIBIO YpPaBHEHUH

XUMUYECKUX peaKIui

XuMudeckue OObsCHEHNE CYITHOCTH XUMHYECKIX IIPOIIECCOB.

peaKIun Knaccuduxanms xumudeckux peakimii o PazIngHbIM
IpU3HAKAM

XUMHYECKUH BeInosinenne xumMuueckoro SKCIIEPUMEHTA B TTOJTHOM

IKCIIEPUMEHT COOTBETCTBHH C IPABHIIAMM TEXHHUKH OC30MACHOCTH.

Ipe3eHTalHN |

JIOIJIaI0RB.
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Habmozenue, hukcuposanue u onucanue Pe3yInbTaTOB

HPOBE/ICHHOTI'O SKCIEPUMEHTa

XumMmudgeckas

uHopmanus

[IpoBesienue caMoCTOATENBHOrO OMCKA XUMHYECKOM
HH(OPMALMH C HCTOIB30BAHMEM PA3THYHBIX HCTOYHHKOR
(Hay4HO-TIONYJIAPHBIX U3/IAHUH, KOMITBIOTEPHBIX 6a3 JaHHBIX,
pecypcos MHTEpHETa); HCNIONB30BAHKE KOMITBIOTEDHBIX
TEXHOJIOrMH 171s1 06paboTKH U Nepenaus XMMHYECKO

MHGOPMAIIMHK U €€ IPE/ICTABIICHNs B PA3IUUHEIX (GopMax

ITpodunsroe n
npodeccHoHaTbH
0 3HAYMMOE

coziepiKanue

OGbsicHenyie XUMUYECKIX ABICHHI, TPOHCXOMIATIMX B npHpoJe,

OBITY ¥ Ha IIPOU3BOJICTBE.

Coburrosienue npaBriI HKOIOIHYECKY IPAMOTHONO TIOBEICHHS B

OKpyaKatowiei cpejie.

Ouenka BIHSHAA XMMHUCCKOTO 3arPA3HEeH s OKPYKAIOMICH

Cpe/ibl Ha OPTaHH3M YeJIOBEKA U JIPYTHE KHUBBIE OPraHH3MBbL.
CoGmosenne npasuit 6e301acHOro 0GPANEHHS ¢ FOPIOYHMH 1
TOKCHYHBIMH BELICCTBAMY, TA00PATOPHEIM 000Dy IOBAHUEM.
KpuTHyeckas oLeHKa JOCTOBEPHOCTH XMMHUYECKOH

vHGMOPMAIIUH, TTOCTYNAIOMIEH W3 PA3HBIX UCTOUHHKOB

BHOJIOTUsA

buonorus —
COBOKYIIHOCTE
HAYK O JKUBOH
npupoze. Meroms!
Hay4HOI'0
NO3HAHUS B

duonorau

3HAKOMCTBO ¢ OOBEKTAMH U3YUCHUS GHOMOTHH.
Beuisiienue pou 61osoruu B GopMIPOBaHHH COBPEMEHHOMH
CCTECTBEHHO-HAYYHOW KAPTHHBI MUPA W IPAKTUYECKOH

JEATCIILHOCTY JTIOMCH

Knerka

3HAKOMCTBO ¢ KICTOUHOM Teopueit CTpocHHS! OpPraHU3MOB.
[Tonyuenue npencrasienus o poiu opranuuecknx u
HEOPIraHHWYECKHUX BEHIECTR B KIIETKE.

3HaH1e CTPOEHHS! KIIETOK 110 PE3yTbTaTaM PaBoThl ¢O CBETOBBIM
MHKPOCKOITOM.

YMeHue ONUCHIBATE MUKPOLIPENAPaTHI KIETOK PACTEH U,
YMenue CpaBHUBATD CTPOEHWE KIIETOK PACTEHHH H IKUBOTHBIX

10 TOTOBLIM MHUKpOIIpenaparam

Bxoano# xouTpon
B dopme:

- TECTHPOBAHMS 110
OCHOBOIIOIArAIOIIHM

NMOHATHAM.

Texymuii
KOHTPOJIL B ropme:
- YCTHOTO u
ITHCBMEHHOTO
onpoca;

- CaMOCTOSTENLHOH
paboThi;

- NPAKTHYECKAX

pabor;
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Opranuzm

3HaHKe OCHOBHBIX CIIOCOBOB PasMHOMKCHHS OPTAHU3MOB,
CTaliil OHTOTEHE3a Ha PUMEpPE YETOBEKA.

3HAHNC IPUTWH, BBI3BIBAIONIMX HAPYLICHHUS B Pa3BHUTHH
OPrasu3MoB.

YMEHWE NONB30BATHCS I'eHETHYECKOH TEPMHUHOJIOIHEH U
CHMBOJIMKOH, peInaTs NpoCTeHInne reHeTHUCCKHE 3a1a9H,
3uanue 0coGeHHOCTEH HACICICTREHHON 1 HCHACJIE/ICTREHHOM

HU3MEHYHBOCTH H UX 6[/IOJIOFPI‘FIGCKOI\;I POJIY B 3BOJIIOIHH KUROT'O

Bux

YMenne aHaM3upoBaTh U OLEHUBATD Pa3/IMYHBIE THITOTE3BI
IPOMCXOMKICHHNS JKH3HH Ha 3eMie.

YMeHue NpOBOANTE ONUCAHHE 0cOBEH OIHOTO BH/IA 110
MOPQOIOTHYECKOMY KPHTEPHIO.

PasBuTre cnocoGHoCTelH SCHO M TOYHO W3NAraTh CEOM MEICITH,
JIOTHHECKH 00OCHOBBIBATE CBOIO TOUKY 3PEHMS, BOCIPHHUMATE
H ARANU3UPOBATE MHEHUS COOCCE/IHUKOR, IIPU3HARAS [IPABO
APYroro 4ea0BeKa Ha HHOE MHEHHE,

YMenue 10Ka3bBaTh POICTBO YENOBEKa MJIEKOTHUTAKOIIHX,

06UJ,HOCTI> H PAaBEHCTBO YEJIOBCYECKHUX pac

DKOCHUCTEMBI

3HaHUE OCHOBHBIX KOOI HYECKUX (akTopoB v ¥x BAMSIHMUS HA
OpraHu3MBL.

3HAHAE OTIIHYMTEITbHBIX IPU3HAKOR HCKYCCTBEHHBIX
COODLIECTB — arpodKOCHCTEM.

Homyuenue npeacrarnenns o cxeme 3KOCHCTEMBI Ha npuMepe
duochepsr.

OGyuenue coOMOACHHIO IPABHIT MOBE/ICHHUS B IIpupoe,
DEPEIKHOMY OTHOLICHUIO K GHOIOTHYECKUM 06 bEKTaM

(PACTEHHMSIM H KHUBOTHBIM W HX COO0IIECTBAM) ¥ UX OXpaHe

Hroroswiii
KOHTPOJIb B hopme
Juddepernmposann

Ooro 3ayera.

Ouenka:

- pe3yiIbTaTUBHOCTH
paboThl
obyuaromerocs npu
BBIIOJIHEHHH
3a/IlaHuK Ha yueOHEIX
3AHATHIX U
CaMOCTOSATENLHOMN
paboTsr;
-IIOArOTOBKH
IIpe3eHTAIHN |

HOKITa/I0B.
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