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1. MOSACHUTEJIbHASA 3ATIMCKA

1.1. O6aacts npumMenenus paboueii nporpaMmu:

Pabogas nporpamma obmieoGpasoBaTensHol yueOHON AUCHHILTHHL ECTecTRO3HANNE
ABIISIETCS. YACTBIO IIPOrPaMMEI TIOAIOTOBKH CIELMATHCTOB cpeiHero 3seHa (panee [TTICC3) B
coorserctul ¢ PI'OC no cnenmamsnoctam CIIO conpanbHO-9KOHOMHYECKOTO TPODUIIS,
peanusyeMbiX B AKaJCMHH.

1.2. Hopmaruenas 6a3a pis pazpaGorku pabogeil mporpaMmsi:

Pabo4as nporpamma pazpaGorana na ocnose

e DeaepabHOTO roCYIAPCTBEHHOrO 00Pa3OBATEIILHOIO CTAHAAPTA CPE/IHEro OBIIEero
00pasoBamuisl, YTBEPIKIEHHOTO MpuKka3oM MuHHACTepcTBa 0OpasoBaHust W HAYKH
Poccnitckoit ®eneparun ot 17 mas 2012 r. Ne 413;

o PexomeHpanuii no OpraHu3alMM IOTYYCHHUS CPENHETo obIlero o6pa3oBaHds B
Ipefesiax  OCBOGHHS  OOpa3soBATENbHBIX — HPOTPaMM  CPEIHEr0  NPOdeCcCHOHAIBHOTO
obpazosanus Ha 6aze ocHOBHOTO 00wero obpasoBanus ¢ y4eroMm Tpebopannit OepepaibHbx
rOCY/JIapCTBEHHBIX  00pa3oBaTe/lbHLIX CTAHAAPTOB W rojydaemodl mpodeccHd Wi
CHENHATBPHOCTH  CPE/HEro npodeccuoHansHoro obpasosanus (nucemo Jlemapramenrta
rOCYJJApCTBEHHOH TOJMMTHKH B cdepe MOArOTOBKH pabouux KaApoB H JONOJHHTEILHOTO
npogeccuonansaoro obpaszosanust ot 17.03.2015 Ne 06-259);

o [Ipumepnoit mporpaMMbl 10 MCHHIUIMEE, peKoMeHAoBanHoH OI'AY ®UPO B
KaueCTBE IIPUMEPHOH MpOrpamMMbl JUls pealu3alde  OCHOBHOH IpodecCHOHAUILHOM
obpasosarensHod mporpammel  CITO ma Gase ocHoBHOrO 06mEro oGpasoBaHHs ©
nonydeHueM cpejiHero oduero obpasosanus npotokon Ne 3 or 21 wons 2015 1., per Ne
374 penensuu 0123 nroms 2015 r. ®GTAY 20UPO»,

e [lporpamm mogroToBku crienuanucTos cpennero 3gena CII5 TBIIOY AYTClull

1.3. lemn y4eOHo#H qMCHHIIHHBI:

Conepixanue nporpammsl «EcTecTBO3HAHNE» HAMPABIEHO HA TOCTHIKCHUE CHEAYOIIHX
OCHOBHEBIX I€JIei:

** OCBOCHME 3HAHWH O COBPEMEHHOH €CTECTBCHHO-HAYYHOH KApTHHE MHpPa M METOIaX
CCTECTBCHHBIX HAyK; 3HAKOMCTBO C HauboJiee BaKHLIMU HACIMH U JOCTHIKSHHSIMH
CCTCCTBO3HAHMSA, OKa3aBUIMMHM ONPC/CHAIOIIEE BIUSHUC HA pa3BATHE TEXHUKH W
TEXHOIOTH;

°¢ OBJI4[JICHUC YMEHUIMH NMPHMEHATEL IOMYYCHHBIE 3HAHMS IS OOBSCHEHUS SBICHHH

OKPYIKaroIero MHDa, BOCIIPHUATHA HHQ)OpMaILIHH €CTECTBCHHO-HAYYHOT'O H
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NPO(ECCHOHAIBHO 3HAYMMOIO COJAEPKAHMS; PA3BUTHE WHTEIUIEKTYAIBHBIX, TBOPUECKHX
CIIOCOOHOCTEM W  KPUTHYECKOTO MBIIUICHHWs B XOAE [POBEJEHHS IIPOCTEHIINX
UCCIIE/IOBAHMH, aHANU3a SIBJICHUH, BOCIPUATHS W HMHTEPIPETALMA €CTECTBEHHO-HAYYHOMN
nHbopmanvu;

°* BOCIHTAHWE YOEXKIEHHOCTH B BO3MOMKHOCTH [O3HAHHS 3aKOHHOH HNPUPOIBI H
UCTIOJIL30BaHUS  JIOCTIOKCHHMH €CTECTBEHHBIX HAYK IS PasBHTHS LMBMIM3ALMH W
[OBBIIEHUS KAYCCTRA KU3HH,

°° IPUMEHCHUE ECTECTBCHHO-HAYYHBIX 3HAHHUH B NPOPECCHOHATILHON AEATCIIBHOCTH |
TIOBCETHEBHON JKU3HU Ul Obecnedenus Ge30MacHOCTH JKH3HEAEATETLHOCTH, IPAMOTHOTO
UCIIOJIL30BAHKS COBPEMECHHBIX TEXHOJIOTHI; OXPaHBI 3/{0POBbsl, OKPYIKAIOIIEH CPENTbL.

s ¢(hOPMHPOBAHHOCTH npe/iCTaBICHUH 0 LEJIOCTHO COBpPEMEHHO#H
GCTECTBCHHOHAYYHOH KApTHHEC MHpa, O NPHPONE Kak CJMHON 1ENOCTHOM cHCTeMe, O
B3aMMOCBA3M 4EIIOBEKA, MOPUPOJLI M  0OWIECTBA; O I[IPOCTPAHCTBEHHO-BPEMEHHBIX
maciuradax Beenennoit;

e BIIJICHHC 3HAHUAMM O HaubOJIee BAXKHBIX OTKPHITHUSIX M JOCTHIKCHHSX B 00OmacTw
CCTCCTBO3ZHAHMS, NOBIMABIIMX HA SBOJIOUMIO NPEICTABICHHH O NPHPONE, HA Pa3BUTHE
TEXHHKH U TeXHOJIOIuH;

¢ COPMUPOBAHHOCTE YMEHMSI IPHMEHATH €CTECTBEHHOHAYYHLIC 3HAHUS  JUIS
OOBACHEHHS OKPYXKAIOIIUX SIBICHHIM, COXpAHEHUs 370POBbs, 0OECICUCHHS Ge30MacHOCTH
KU3HEJICATEIBHOCTH,  OEpeXXHOro  OTHOMWIGHWS K [PHPOAE,  PAIMOHANLHOIO
IIPUPOJOIIONB30BAHMSA, & TAKIKE BBIIOIHEHHMS POJIM IPAMOTHOIO IOTPEOUTEIS;

°* C(HOPMHUPOBAHHOCTE ITIPEICTABIEHMI O HAYYHOM METOJIE IO3HAHMS TPHUPOIBI W
CPEICTBAX M3YYCHHsA MEramMupa, MakpoMHpa H MHKPOMHp2; BIaJCHHUE IpPUEMaMU
CCTECTBCHHOHAYYHBIX HabIIo/ienuii, ONBITOB HMCCIEC/OBAHHI W ONEHKH JOCTOBCPHOCTH
IIOTYYEHHBIX Pe3yJbTATOR;

** BJIQJ/ICHUE MOHSTHAHBIM alllaparoM €CTECTBEHHBIX HAYK, [O3BOJISIONMM [103HABATh
MHUp, Y4acTBOBaTh B JIHCKYCCHSX II0 €CTECTBEHHOHAYYHBIM BOIPOCAM, MCIIONL30BATH
PasIMYHbIe UCTOYHUKKA MH()OPMALMH JUTS TOJATOTOBKH COOCTBEHHBIX paboT, KPUTHYECKU
OTHOCHTBCS K coobmennsim CMU, copepixalimm HayIHYI0 HHOOPMALHIO;

*= CcHOPMHPOBAHHOCTE YMEHHI MOHUMATH 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHHS
JUISL K&XKI0TO 9eNIOBeKa, HE3aBHCHMO OT €ro NPOo(hecCHOHATEHOM ASATENLHOCTH, PAa3/nyaTh
(aKThI ¥ OLEHKY, CPABHUBATE OLICHOYHbIE BHIBO/IbI, BUJIETh UX CBA3B C KPUTEPUSIMH OLIEHOK

Y CBSA3b KPUTEPHER C ONIPS/ICICHHON CHCTEMON LIEHHOCTEH.



2. OBLIAST XAPAKTEPUCTUKA YYEBHOM JUCHUILUINHBI

«ECTECTBO3HAHUE»
Huciunmna EcrecTBo3Hanyue OTHOCHTCS K TIPEAMETHOR 001acTh ECTECTBEHHBIC HAYKH
His TIIICC3  connaiibHO-OKOHOMAYECKOTO TTPOgHILs JUCHUIUIAHA  SBISETCS
6a30B0ii.
EcrecTBosHanue — wHayka o SBIGHMSX ¥ 3aKkoHax npupoanl. COBpeMeHHOE

CCTCCTBO3HAHME BK/IIOYACT MHOMNKECTBO ECTECTBEHHO-HAYUHBIX OTpaciiel, W3 KOTOPBIX
HanOoJiee BAXHBIMHA SBIAIOTCA Du3MKa, XUMHS H Ouonorus. OHO OXBATHIRAET IIHPOKUM
CIIEKTP BOIIPOCOB O Ppa3sHOOOpPAasHEIX CBOMCTBaxX OOBEKTOB IMPHUPOJLI, KOTOPHIE MOMKHO
paccMaTpuBaTh Kak eIuHoe Ielioe.

EcrecrBenno-nay4nple 3HaHMS, OCHOBAHHBIE HA HHX TEXHOIOTHH (GOPMHUPYIOT HOBBIH
00pa3 ku3HH. BBICOKOOOPA3OBAHHEIM UENOBEK HE MOXET JMCTAHIMPOBATHCH OT
bynnamenTaNbHBIX 3HAHKH 00 OKPYKAIOIIEM MUpE, HE PHCKYs OKA3aThCS GECIOMOIHEIM B
npodeccHonanbHoil AestenbHocTr. JI060e MepCneKTHBHOE HANPABIEHHE NEATEIbHOCTH
YCTIOBCKA MpPAMO MHJIM KOCBCHHO CBS3aHO € HOBOM MarepualbHOM 0a30#f W HOBBIMH
TEXHOJIOTHAMH, ¥ 3HAHWE MX €CTECTBEHHO-HAYYHON CYIIHOCTH — 3aKOH ycrexa.

EcrecTBo3nanue —  HeoTheMIEMas  COCTABISIOMAS  KyJILTYDhI:  ONpesensis
MMPOBO33PEHME YEJIOBEKA, OHO NNPOHHUKAET M B FYMAHUTApHYIO chepy, ¥ B OOLICCTBEHHYIO
XKM3Hb. PalMoHANLHBIA eCcTeCTBEHHO-HAy4YHBIH MeToja, cHOPMHPOBaBIIMICS B paMKax
CCTECTBEHHLIX HAYK, 00pasyeT eCTeCTReHHO-HAay4YHYIO KapTHHy MHpa, Hekoe oOpasHo-
dunocodcekoe 0600IICHHE HAYYHBIX 3HAHHWHA.

OcHOBY €cTECTBO3HAHMS IIpejCTaBIAET (GU3MKa — HAyKa O NPHPOJAE, H3yyYarolas
HauboJiee BaXKHbIE SIBICHMS, 3aKOHLI W CBOMCTBA MATEpHATBHOTO MHpa. B dusuke
YCTaHABJIMBAIOTCS YHHBEPCANbHBIE 3aKOHEI, CHIPABE/UIHBOCTE KOTOPBIX MOATBEPIKIACTCS HE
TOJIBKO B 3€MHBIX YCIIOBHSIX M B OKOJIO3EMHBIX IPOCTPAHCTBAX, HO H BO Beel Beenennoii. B
9TOM 3aKJFOYAeTCs OIMH W3 CYUCCTBCHHBIX IPU3HAKOB (PM3MKH KaK (yHIaMECHTAILHON
Hayku. Ou3HKa 3aHuMaeT 0coboe MecTo CpeiH ecmdmenn‘srx HayK, MOJTOMY €€ MPHHSITO
CUYMTATh JIUIEPOM ECTECTBOZHAHMSI.

Herecrposnanue Kak Hayka O ABJICHUSIX H 3aKOHAX NMPHPOBLI BKITIOYAET TAKKE OJHY W3
BaKHEHIUNX OTpacieil — XUMHIO.

Xumusi — HayKa O BEINECTBAX, HX COCTAaBE, CTPOCHWH, CBOMCTBAX, MpPOIECCax
[IPCBPAICHUs], MCITONb30BAHUN 3aKOHOB XMMUM B IPAKTHYECKON JICATENILHOCTH ITIONEH, B
CO3JIaHHH HOBBIX MaTCpHaliOB.

bBronorus — cocraBHas 4acTh €CTECTBOZHAHHUS. DTO HayKa O XHBOH mnpupoxe. OHa

Hu3y4dacT paCTﬂl'eHbHBIﬁ, JKMBOTHBINR MHP H 9€JIOBCKa, HCITIOIb3YA KaK cOOCTBEHHEBIC MCTO/EL,
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TaK ¥ METOABI ApYrUX HayK, B YaCTHOCTH (PM3MKH, XMMHUU W MaTeMaTUKW: HaOOICHUS,
OKCIIEPUMEHTRI, MCCIICOBAHHS C IIOMOINLI) CBETOBOIO M 3JIEKTPOHHOIO MHKPOCKOIA,
00paboOTKy CTATHCTMYECKHX NAaHHBIX METOJAMM MareMaTHUeCKOH CTATHCTHKH W Ap.
BroOrns BELIBAET 3aKOHOMEPHOCTH, HPUCYLIME KA3HH BO BCEX €€ MPOSBICHHSX, B TOM
yHciie OOMEH BEMECTR, POCT, PAa3SMHOMKEHHE, HACIIECTBEHHOCTh, H3MEHYMBOCT, DBOJIIOLIHIO
v J1p.

B npodeccuonansupix 00pazoBaTe/bHbIX Opranu3alusx, peanu3yIonux
00pasOBATENBHYIO NPOTPaMMy CpeHero oblero obpazoBaHus B Ipelenax OCBOCHHS
[IICC3 ClIIO na Gase ocHOBHOro 00MmEro 0Opa3oBaHMs, M3YyYaeTCsd HHTEIPHPOBAHHAS
ydeOHas juciumnuba «EcTecTBOZHAHMEY, BKIIOWAOmMAs TPH pasjiena, oOJajaroimue
OTHOCHTEIEHOH  CAMOCTOSATENLHOCTBIO M IENOCTHOCTHI0 — «DH3MKay, «XHUMUI»,
«buomorus» — 4TO He HapylIaeT HPUBBIMHYIO JIOTHKY —€CTECTBEHHO-HAYYHOIO
o6pazoBanus 00y4YarOImuUXCs.

[Ipu ocsoenwnn crenpansrocreit CITO conuambHO-3KOHOMHYECKOTO M I'yMaHUTaPHOTO
npopuieil mpodeccHoHaNBHOrO 00pa30BaHKs €CTECTBOSHAHME H3y4aeTcss Ha Oa30BOM
yposae ®I'OC cpepgero obmero o6pazoBaHUs € Y4eTOM CHEUM(OHKM OCBAHBAEMOI
NpodeccHy WITH CIELHATLHOCTH.

B mponecce peanuzanmu comepxamms yuebuoi aucumnimsnl  «EcTecTBozHanue»
3HAYMMO M3ydeHue paz/ena «Pu3uKa», KOTOPLIH BHOCHT CYUIECTBEHHBIH BKJIAJ B CHCTEMY
3HaHUA 00 OKpyXKaromem Mupe. DTOT pasjiel SBISIETCS CHCTEMOOOPa3yIOIUM I IPYTHX
pa3/iciioB  y4eOHOH JUCLMIINMHBL, TOCKOJLKY (H3MYECKHE 3aKOHBI JIGKAT B OCHOBE
COJIEpKAHHS KyPCOB XUMHH W GHOJIOTHH.

Ilpn wm3yuennn yuebHOro MaTepuayia 110 XHMHM M OWOJIOTHH IEecoo0pasHo
AKICHTUPOBATL BHUMAaHWE OOYYalOIMXCAd HA JKM3HEHHO BAXHBIX OOBEKTAX MPUPOALI M
OpraHmsmMe duemoseka. 310 ruapocdepa, armochepa u  Ouocdepa, KOTOpPLIE
paccMaTpUBAIOTCA ¢ TOYKH 3PEHHS XMMHYECKMX COCTABOB ¥ CBOMCTB, MX 3HAUEHUS JUIS

JKUZHEJIESITEILHOCTH TIQ/ICH.

3. MECTO YYEBHOH IUCHUILINHBI B YYEBHOM ILJIAHE

B yyebnbix mmanax IITICC3 pucnmiumiHa BXOAUT B COCTaB 00IEO0PA3OBATENBHOIO
yuyeOHOro nuKa.
@opmupyeTca B COCTaBe JUCLMIUIAN [10 BLIOOPY W3 00A3ATC/IBHBIX ITPEAMETHBIX

oOnacreii



O6bem yuednoii qucHUNIMHBI H BAXBI Y4e0H0i padoThI
KosingecTno 9acoB Ha 0CBOEHHE Y4eOHOM JHCIMILIAHBL:
MaKCHMallbHOW y4eOHOH Harpysku obyuarowierocs 138 yacos, B ToM YucIe:
00s3aTeNbHOM ay/IMTOpHOH yuebHoN Harpysku ofyualomerocs 12 gacos;

CaMOCTOATENILHONA paboTsl obyyaronierocs 126 yaca.

Buj yaedno# paGorni Ob6bem qacon
MakcumanbHas yueGHas Harpyska (Bcero) 198
Obszarespnas ayuropuas yuebuas narpyska (scero) 18

B TOM YHUCJIE:

11abopaTopHBIC 3aHTHS y

IPaKTAYCCKHE 3aHATHS 8

Camocronrensnas pa6ora oy4aromerocs (Beero) 180

HWrorosas arrecrauus B popme nuddepeHiimpoBaHHoro auera

4. PE3YJIbTATHI OCBOEHUSI YYEBHON JUCIUITINHBI

Ocpoenne comepikanusi yueGHOH MucHMIUIMHBL «ECTeCTROZHAHUE) OOECIIEYHBAET
JIOCTHIKEHHE 00YYAIOIIMMUCS CICIYIOUIHX Pe3yabTATOB:

* IHYHOCHIHBIX:

JI1— yeToluuBblit HHTEpEC K HCTOPHMH U JOCTHIKEHHAM B 0BJIACTH €CTECTBEHHBIX HAYK,

4yBCTBO FOPIAOCTH 33 POCCHHCKNE €CTECTBCHHBIC HAYKH;

JI2— roTOBHOCTH K TPONOMKECHHIO OOpa3oBaHMs, NOBBINCHUIO KBAMM(HKAIMYA B
u30panHol NpodeccHoHABHON ACATEHBHOCTA ¢ MCIONL30BAHMEM 3HAHHN B 06J1acTH
€CTECTBEHHLIX HAYK;

JI3— 0OBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIETEHUMH B OOIACTH €CTECTBEHHBIX
HAYK Ul 4e/lOBEKa M OOILIECTBA, YMEHHE MCIOB30BaTh TEXHOIOTHYECKUE JIOCTHIKCHUS B
obnacti (PH3MKH, XUMHM, OHOIOTHE JUIs MOBBINEHHS COOCTBEHHOTO0 MHTEIUIEKTYAIBHOTO
Pa3sBUTHA B BRIOpaHHOH NPOhEeCCHOHATIBHOMN eI TEIbHOCTH;

JI4— ymeHHe npoaHaIu3upoBaTh TEXHOTCHHBIC OCHEIACTBHS JIIsl OKPYIKAIOMIEH Cpenkl,
OBLITOBOM W IIPOM3BOCTBEHHOM JAEATEILHOCTH YEIOBEKA;

JIS— roTtoBHOCTL camocTOsTENEHO 100BIBATE HOBBIE [UIS Cefs €CTECTBEHHO-HAYYHBIE

3HaHWA C HCIIOJIB30BaAHUEM JJIA 3TOr0 JOCTYIHBIX UCTOUHHKOR HH(bOpMaL[HH;




JI6— ymeHMe ymOpaBiasTh CBOEH ITO3HABATENLHOM JEATEIBHOCTLIO,  [POBOIUTE
CaMOOLICHKY YPOBHS COOCTBEHHOTO HHTEINIEKTYAIILHOIO PA3BUTHS;

JI7— ymenne BBICTpaHBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHUS B KOMagJe 10
peuIeHuio 00MKX 33124 B 001aCTH €CTCCTBOZHAHMSL,

© MEMAanpPeOMemmnbLx:

M1~ oBjnajedne yMEHHSMA ¥ HaBBIKAMH DPasiMYHBIX BHIOB ITO3HABATEIBHOI
ACSTCNLHOCTH Uil U3YUEHHUs PA3HBIX CTOPOH OKPYIKAIOIIET0 SCTECTBEHHOTO MUPA,;

M2— mnpumeHeHHE€ OCHOBHBIX METOHOB I[103HAHMS  (HAOIIOLCHHS, HAYYHOTO
SKCIIEPHMCHTA) IJIsl N3YYEHUS PA3ITUIHBIX CTOPOH ECTECTBEHHO-HAYIHOMN KapTHUHBI MHPa, C
KOTOPBIME BO3HHKAET HEOOXOAMMOCTD CTANKUBATHCS B IPOYECCHOHATBLHOM chepe:;

M3~ ymeHue OnpenensTh UEMH W 3a/1a4u JIeATENLHOCTH, BHIOHPATS CPEICTBA IS UX
JIOCTYKCHUS HA TPAKTHKE;

M4~ ymeHHEe HCHONB30BATH PasIHYHbIE HCTOUHHKH JUIL IIOJTYYEHUS! E€CTECTREHHO-
Hay4HOW UHQOPMALMM U OLEHHBATL €€ JOCTOBEPHOCTE IS JOCTIIKEHHS MOCTABRICHHBIX
ueneH u 3ajay;

° HpeOMemubLX:

I1— chopMUpOBaHHOCTL NPEACTABICHHHA O ENOCTHOH COBPEMEHHOH eCTECTBEHHO-
Hay4HOH KapTHHE MHPA, IPUPOJIE KaK EMHOM LETOCTHON CHCTEME, B3AHMOCRS3H UYCIIOBEKA,
NPHPOJIBL ¥ 0DLIECTBA, IPOCTPAHCTBEHHO-BPEMEHHEBIX MaciTabax BeeneHHoi;

112~ mnajenne 3HanmAMH 0 HaWOOJIEE BAXKHBIX OTKPBHITHAX M JOCTHIKEHMAX B OBIACTH
CCTCCTBO3HAHMS, ITOBIMABIIMX HA SBOJIOLMIO INPEJCTABICHUI O NPUPOJIE, Ha Da3BHTHE
TEXHWUKH U TEXHOIIOr M,

I13— chopMHPOBAHHOCTL YMEHHS TPUMEHSTH ECTECTBEHHO-HAYYHbLIC 3HAHMS I
OOBSICHEHHST OKPYIKAIONIMX SIBIICHUH, COXPAHEHHMS 3/I0POBLS, 00ecreueHus 6e3011aCHOCTH
KHZHCHCATENLHOCTH,  OCPEIKHOrO ~ OTHOMIGHHS K [PUPOJE,  PAlMOHAILHOLO
[PUPOJIOTIOIE30BAHUS, & TAKIKE BBIIOJHEHMS POJIH IPAMOTHOTO TOTPeOUTELS;

14— chopMupoBaHHOCTE TIpeCTABIEHNH O HAYYHOM METO/E [O3HAHWS IPUPOJIBI H
CPCACTBAX M3YHYEHHMsS MEramupa, MakpoMWpa W MHUKPOMHDZ; BIAJEHHE [pHEMaMH
CCTECTBEHHO-HAYYHBIX HAONIONCHNH, OIBITOR, WCCICIOBAHWN H ONEHKH JIOCTOBEPHOCTH
ITOJIYYCHHBIX PE3YIILTATOR;

15— Bnajgenwe MOHATHMHBIM ANNApaToM ECTECTBEHHBIX HAYK, [O3BOJISIONTAM
[IO3HABATH MM, YHYACTBOBATH B JHCKYCCHSAX [0 €CTECTBEHHO-HAYYHLIM BONPOCAM,
HCIIONB30BATh PA3/IMYHBIC UCTOYHUKKM UHGOOPMAUUK JUIsl ITOArOTOBKH COOCTBEHHBIX padoT,

KpUTHYECKH OTHOCHTBCS K coobmenusym CMH, coneprxammm Hayunyro uHbOpMALIHIO;



16— chopmupoBaHHOCTL yMEHHH MOHMMATH 3HAYMMOCTb ECTECTBEHHO-HAYYHOIO
3HAHHA JUIS K&XKJI0r0 4eNOBEeKa HE3aBUCHMO OT ero NpodecCHOHanbHON AeATeNbHOCTH,
pasnuuath (akThl M OIECHKW, CPaBHHBATH OIEHOYHLIE BLIBOJBI, BH/ETh WX CBA3b C

KPUTEPHUAMU OLICHOK H CBA3L KPUTEPHEB C ONMPE/ICIIEHHON CHCTEMOM 1IEHHOCTEH.

5. COAEP)KAHUE YYEBHOMN JUCTMILIVHBI
PUBMKA

Bseoenue

Ousuka — QynnaveHTanbHas Hayka O MpUpojJe. ECTeCTBEHHO-HAyYHBIH METOX
TIO3HAHWSI, €T0 BO3MOKHOCTH ¥ I'PaHMILI IPHMEHHMOCTH.

Enuucrso 3aKoHOB npupojisl 1 cocTaBa BemecTsa Bo Beenernnoit. OTKpEITHS B usuxe
— OCHOBA ITPOTrpecca B TEXHUKE M TEXHOJIOTHH ITPOHU3BOCTBA.

Mexanura

Kunnemaruka. Mexanvueckoe numxenue. Cucrema orcuera. TpackTOpus IBHIKCHUS.
Iyre.  Ilepemewenme.  PapHOMepHOEe  npsiMoiMHEiHOe  aBukeHMEe.  CKOPOCTb.
OTHOCHTENILHOCTE  MEXaHMYECKOTO JIBMIKEHHS. 3aKOH CloKeHus ckopocrted. Cpemmsis
CKOPOCTh NpH HEPABHOMEPHOM [BHIKCHMH. MrHOBEHHas CKOpPOCTb. PaBHOYCKOpEHHOE
NpsAMONUHEHHOE JBrKeHre. Y ckopenue. CroboiHoe nagenue Tell.

Munamuka. Macca u cuia. Bsanmoneiicreue Tei. 3axous! qunamuku. Cuiibl B IPHpOJIE.
3aKOH BCEMHPHOTO TAI'OTECHHS.

3akoubl coxpameHusl B Mexamuke. VIMuynsc Tena. 3aKOH COXpPaHEHHS MMITYIIbCA.
Peaxrugnoe msmwxenne. Mexanuueckas pabora. Mommocts. Mexanudeckasw IHEprHs.
Kunerndeckas sueprus. Kunernueckas osHeprus W paGora. IloTeHumanshnas sHepras B
IPABUTAIIMOHHOM M0JI€. 3aKOH COXPAHEHHMS ITOITHON MEXaHIMYECKOM DHEPIUH.

Ocrosbl MONEKYIAPHOT PUIUKU U MEPMOOUHAMUKY

Mounexynsipaas gpu3uka. ATOMHCTHYCCKAs TEOPUS CTPOEHHs BelecTsa. HabnromeHus
¥ ONBITHl, MOITBCPKIAIOIME ATOMHO-MOJICKY/ISPHOE CTpOGHMe BemecTBa. Macchl H
pazmepbl MONeKyl. TemmoBoe ABMXKEHHWE YacTHIT BEINCCTBA. BPOYHOBCKOE IBIDKCHME.
Wneaneubid ras. Temmeparypa kak Mepa CpeiHeld KHHETHYECKOM OHEPIUHM YaCTHIL
YpasueHue coCTOSHUS HACATBEHOTO raza. Mojiens Kuakocty. [IoBepXHOCTHOE HATSIIKEHUE H
cMmauuBanue. Kpucranmiueckue u aMmopdHbie BeleCTBRA.

Tepmopmnamuka. Buyrtpennsis sHeprus. PaGora u Teruooriada Kak CrocoObI
HU3MCHEHHUA BHyTpeHHeH oHepruu. [lepBriil 3akoH TepMoOIUHAMUKK. TeIIOBBIE MAIIHHBI U

HX IIPHMEHCHHE.
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OcHosblt 21eKmpoOUnaMUKY

JaexTpocrartuka. BzauMoneHCTRIE 3apSDKCHHBIX Tell. DIEKTPUYECKHH 3apsy. 3aKoH
COXpaHeHHsl 2NEKTPUIeCcKoro 3apsaga. 3axon Kyiona. DnekrpocraTmyeckoe II0e, €ro
OCHOBHBIC XapaKTEPUCTUKH U CBSI3L MEYK/LY HUMHM.

Mocrosmupni Tox. Ilocrosmubil snexkTpudeckuii Tok. Cuna Toka, HANpSIKEHHME,
3JIEKTPHYECKOE CONpoTHBIeHHE. 3akoH OMa JUlsl yJacTKa 2JIeKTPHYECKON LIeH.

MarnuTHoe moje. MarHuTHOE MOINC M €ro OCHOBHBIE XapakTepucTHKH. JleifcTBue
MarHMTHOTO IIOJNIS Ha NPOBOAHHK C TOKOM. 3akOH Amnepa. DiekTpojiBurarens. SABneHue

SJIEKTPOMATrHUTHOH MHIYKIIHH.

Konebanus u connet

Mexanngeckne wkonebanus u Boambl. CroOoaHBIE KoTeOaHus. [Tepuon, wacroTa u
amMrIuTyaa xonedanui, 'apMoHmyeckue kosieGanus. MeXaHHYeCKHEe BOJHBI M WX BHIEL
3BYKOBbIE BONHEL YIbTPA3BYKOBBIC BOJIHEL YIILTPa3sByK ¥ €ro HCIONb30BAHHE B MEIHIUHE
U TEXHHKE.

DJIEKTPOMArHATHBIE KoJdebanus ¥  BoiHbL.  CBOGOJHBIC 3JIEKTPOMATrHUTHEIE
xonebanus. KonebGarensHplil KOHTYpP. DJIEKTPOMArHHTHOE TONe. DIEKTPOMATHHTHBIE
BOJIHEL, CKOPOCTh 3IIEKTPOMArHHTHBLIX BOJIH.

CeeroBble BostHbL. PasButne npepcTaBiIeHuil 0 Npupojie cBeTa. 3aKOHLI OTPAKEHUS H
HPEIOMIICHMS CBETA.

Jlunspl. @opmyna TOHKOH THH3BL

Dnemenmol K6AHMOGOH pusuxu
Ksanroesie cpoiicTa esera. Kantogas rumnoresa [lnanka, ®oToseKTpaaeckmit
st dexr.
®usuka aroma. Mojenmn crpoenus aroma. Onsir Pesepdopaa.
Du3uKa ATOMHOIO H/Apa H d1eMeHTapHBIX 9acTHi. COCTaB U CTPOEHHE ATOMHOTO
AJpa.
Pain0akTHBHOCTS. PaiMoakTHBHBIE H3IYYEHNS U UX BO3/ICHCTBUE HA KUBBIC
OpraHu3MBbl.
Beenennas u ee ssonioyus
Crpoenue u pasputue Beenennoit. Mosers pacupsiometicss Beenennoit.

Hpoucxoxaenne Coneanoi eucrembl. CoBpeMenHas Gpu3nyueckas KapTHHA MUDA.
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XNUMUA
OBLIASI M HEOPTAHUYECKAS XUMUS
Ocnogusie RONAMUsL U 30KOTbL XUMUL

IIpenmer xumuu. Bemecrso. Atom. Monekyna. XuMUYecKHil »leMenT u (opmsl ero
cymectBoBanyd. [IpocTrie u ciioHbIe BemecTra.

Hepuoduueckuit saxon u [lepuoduueckas cucmema Xumudeckis sMemenmos H H

Menoeneesa

Otxprrrue [eprommyeckoro 3akona. [Teproamueckas CHCTEMA XHMHUECKHX 2JIEMEHTOR
H. W. Meuneneepa. 3navenne Ilepuomudeckoro 3akona u Ilepuosmyeckoit cucremnl
Xumuaeckux onementoB J[. M. Mengeneera [yisi pasBUTHA HAyKM ¥ IIOHHUMAHHS
XMMUYECKON KapTHHBI MHpA.

Cmpoenue sewecmesa

KosanenTtnas ceasp: Henonmspuas u nonspnas. Mommas cBs3b. KaTHOHBI ¥ aHHOHLL

Meranmayeckas ces3s. Bogopoanas cBszb.
Booa. Pacmsopei

Bona B mpupose, ObiTy, Texuuke M Ha NpomsBomcTBe. (DUIMYECKHE M XUMHYECKHC
CBOMCTBA BOABL OllpecHeHHE BOJbI. ATpEraTHbBIE COCTOSIHHS BOJIBI H €€ IEePeXOibl M3
OJTHOT'0 arperaTHOro COCTOSHHS B JPYTOE.

Xumuueckue pearxyuu.
Honsrrue o xumudeckoi peakini. THIBI XUMHUECKHX PeaKI(iil. CxopocTb peakius 1
(baKTopkl, OT KOTOPBIX OHA 3ABHCHT.
Heopeanuueckue coedunenus

Knaccuduranus neopranuueckux coejiuHennit u uX cBoiicTra, OKCHB], KUCIOTHL,
OCHOBaHHSsL, COJIH.

[lonstue o ruaponmse coneil. Cpea BOAHBIX PacTBOPOB COJICH: Kucnast, HEHTpaisHas,
menounast. Bogopoaueri noxasarens pH pacrsopa.

Metannet. Obume GusHYecKrue ¥ XUMAYECKHE CBOHCTBA METAILIOB.

Hemeramer, O6mas XapakTepucTHKa TIIABHBIX MOATPYII HEMETALUIOB HA npumMepe
raJIoTeHOB.

Baknelmue coeqMHEHHS METAUIOB ¥ HEMETAUIOB B [NPUPOJE M XO3AUCTBEHHOH

JACATCIIEHOCTH YeJloBeKa.
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OPTAHUYECKAS XUMMUMSI
Opzanuyeciue coedunenus

OcCHOBHBIE TMONIOKCHHS TCOPUH CTPOCHHMS OPraHMYECKHX COEIMHEHMH. MuorooGpaswue
Opranuyeckux coepunenuit. Ilousrre nzomepun.

Yrnesonmopoasl.  IlpemensHble  ®W HempeaenbHbIE yrieBofopoasl.  Peakmus
nouMepu3anii. [Ipuposisie MCTOYHMKM yriaeBoOpOaoB. YINEBOAOPONbI KAk OCHOBA
MEKITYHapOHOTrO COTPYAHUYCCTBA U BasKHEH i ucrounuk dopmuposanus 6omxera PO.

Kucnopoaconepixamue OpraHWYeCcKue BeIEeCTRA. [Tpencrasurenu

KHCJIOPO/ICOAEPKAIMX OPraHWYCCKUX COEIMHEHMH: METHIIOBLIH W STHIIOBLIH CIHPTHL,

TIMLEPHH, YKCYCHAs KHCIO0Ta. JKHUpPhI KaK CIIOXHBIE 3)UPEL.

YTIIEBOIBI: ITTIOK03a, KpaxMall, Ie/uIioo3a.

A30TCO/IepKAIllAE OPraHHYECKHE COCHMHEHHs. AMHHBL, AMHHOKHCIOTH, OeJIKy.

Crpoenne u 6uonoruyeckas HyHKIHs GEIKOB.

Xumust u dicuszne

XUMHsL W OpranusM 4YejoBeka. XHMHYECKHe OJIEMEHTHI B OPraHH3ME YeJOBEKa.
Opranuueckue u Heopranuyeckde BemecTBa. (OCHOBHBIC SKH3HCHHO HEOOXOAUMBIC
COSIMHCHHA: OCNIKH, YI/€BOABL, JKUPBI, BHTAMHUHLL YTIIEBOJBl — TITABHBIA HCTOYHMK
SHEPruM opraHusMa. Poib xupoB B opranusMe. XoJeCTEpUH M €ro poiib B 3A0POBEE
YCJIOBEKA.

Munepaisnbie BENIECTRA B POJYKTaX UTAHHMS, IUlEeBbIe 106aBkn. COaTaHCHPOBAHHOE
nUTaHue.

Xumus B Obrry. Bopma. KauectBo Bozpl. Moromme W wucTsinme cpencrsa. [lpasuna
GezonacHoil paboTEI CO cpejicTBaMHU OBLITOBOM XUMUH.

Ponb XuMHYECKHX 57EMEHTOB B JKM3HM pacTeHuil. Y no6perus. XuUMUYeCKHe CPEICTBA
3aIIUTEL PACTEHUH.

BbHOJIOTUA
Buonozus — cosoxynnocme nayx o dcusoti npupode. Memoodw
HAYY1020 NO3HANUSL 6 OUOLO2UU

Kupas npupojsa kak OOLEKT H3ydyeHus OMONOTHHM. MeTOIBI HCCIACIOBAHMS IKHBOM
npupoAsl B Ouonoruy. Onpenenenve Xu3HH (C IPUBICYCHAEM MaTepHana M3 pas/elioB
Gn3HKY ¥ XUMHEK). Y POBHH OPraHM3alMH SKH3HH.

Knemxa
Vicropus n3ydenns knetku. OCHOBHBIC NOJOKEHMS KIETOUHOM Teopuu. Kierxa —

CTPYKTYpHO-(YHKIUOHANILHAS (JJIeMEHTAPHAN) SAMHHIA IKU3HH.
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Crpoenve kinerk. IlpokaproThl ¥ 5YKapuOTBI — HM3MIME M BLICIIME KIETOYHbIC
opraiu3Mbl. OCHOBHBIC CTPYKTYPHBIE KOMIIOHEHTHI KIIETKH dykapuor. Kietounoe spo.
Dynkuys a1pa: XpaHeHUe, BOCIPOU3BE/ICHUE U TIepeiaua HaC/e/CTBEHHOM uHpOpMAIHH,
PETYIALMA XUMHYECKOH aKTUBHOCTH KIeTKH. CTpyKTypa B QYHKIHY XPOMOCOM. AYTOCOMBI
W TI0JIOBBIE XPOMOCOMBI.

buosnornyeckoe 3HaueHMe XMUMHYCCKHX OSNEMEHTOB. HeopraHdueckme BeIecTBa B
cocrase KIeTKH. Pomb Bojbl kaK pacTBOpuTeNs M OCHOBHOIO KOMIOHEHTA BHYTpEHHEH
CPE/Ibl OPraHM3MOB. YTIICBO/IBI U JIUMH/IBI B KiteTke. CTpyKTypa 1 Ouosoruueckue GpyHKIuI
OenkoB. CTpoeHue HyKIEOTHIOB M CTPYKTYpa IONMHykieoTumusX nemeit JIHK u PHK,
AT®. Bupycwi u Gaxrtepuodarn. Hexknerousoe cTpoeHme, JKH3HCHHBIN IMKI W €ro
3aBUCUMOCTL OT KICTOYHBIX (opm u3HM. Bupycsl — Bo30ymuTenu HHPEKIMOHHBIX
3a00JieBanmii; monsitue o6 OHKOBHpycax. Bupyc umMMyHojaedHIHTA UeIOBEKA (BHUY).
Mpodunaxriuka BUU-undexmum.

Opeanusm

Oprannsm — eaunoe nesnoe. Muoroo6pasue opraHuzMoB.

Obmen BemecTBOM M OHEprueil ¢ OKpyKaiomel cpejodl Kak HeoGXOZMMOE YCIOBHE
CYILIECTBORAHUS JKHBBIX CHCTEM.

CriocoOHOCTE K CaMOBOCTIPOM3BEACHHIO — OJIHA M3 OCHOBHBIX OCOOEHHOCTEH JKHBBIX
OpraHH3MOB. JleNIeHWE KIETKM — OCHOBA POCTA, PA3BUTHUS M PA3MHOXKEHMS OPTraHH3MOB.
becniosioe pasmuoxkenue. Tlonogoit mporece U 10J0Boe pasmHoxkenue. OIUIONOTBOPEHHEE,
€ro OHOJIOrUYecKoe 3HAYCHHUE.

llousatrie 06 wHAMBMAYaNbHOM (OHTOreHE3), SMOPHOHANLHOM (3MOpHOreHe3) W MOCT-
OMOPHOHANBHOM Da3BHTHH. VIHIMBHIyalIbHOE Pa3sBUTHE YETOBEKA MW €ro0 BO3IMOXKHbIE
HapyIIeHus.

OO0mume mpencTaBieHuss O HACIEACTBEHHOCTH M W3MEHUHBOCTH. | eHeTHYecKas
TEPMHHOJIOTHS K CHMBOJIMKA. 3aKOHOMEPHOCTH HacliejoBanust. HacneoBanne npu3Hakos y
denoBeka. [lonoswie xpomocomel. HacneacTeeHusie GonesHu 4enoBeka, MX IPHUAHBL K
npopunakTrka. CoBpeMeHHbBIE TIPEACTABICHHS O TEHEe U TeHOME.

I'eneTnyecKkne 3aKOHOMEPHOCTH M3MeHuHBOCTH. Kiaccupukanus GopM H3MEHUHBOCTH.
Brnusinvie MyTareHoB Ha OPraHu3M 4e0BeKa.

Ilpenmer, 3a1aun ¥ METOABI CEEKIHMH. [ eHETHUECKHE 3aKOHOMEPHOCTH CENEKIUH.
Yuenue H.M. BasuwioBa 0 HEHTpax MHOrooOpazust H MPOUCXONIEHHS KYIbTYPHBIX
pacTeHu#. brHoTexXHONOrKs, €€ JOCTIIKEHUS, IEPCIIEKTUREI PA3BUTHSL.

Buo
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DBOJIONMOHHAs TEOPHS | €€ PONTh B HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-
Hay4HOH KapTHHbI Mupa. Bup, ero xpurepuu. [lomynsius Kak cTpyKTypHas €HHHUIA BUA
1 9Bomonun. CunreTHYecKas Teoprs dBormotuu (CTD). JIBHKYyIIAe CHITHI 3BOIIONHY B
cootBeTcTBHH ¢ CTD.

Pesynprarel spomonun. Coxpanenue MHOroo6pasust BHAOB Kak OCHOBA YCTOHYHBOIO
pasButust Owocdepsl. Ilpuuunsr BRIMHpanus BHIOB. buosjordueckuit Iporpecc ©
OuonornuecKuil perpecc.

['MIIOTe3bI POMCXOKIECHUS JKM3HH. YCIOKHEHHE XMBBIX OPTaHH3MOB Ha 3eMie B
TIPOUECCE IBOMOUMH. AHTPOIIOTCHE3 W €r0 3aKOHOMEPHOCTH. JloKaszaTenbcTBa pojcTRa
UCIIOBCKA € MIICKOIHUTAIOIIMMH JKUBOTHBIMHK. DKOIOTHYECKHEe (DAaKTOPLI aHTPONOreHe3a:
YCJIOKHCHUC TOMYJIAIMOHHON CTPYKTYPBI BUJA, M3rOTOBICHHE OPYAUH TPy/a, IEPEXo/] OT
PacTHTENILHOIO K CMEIIAHHOMY THILY IIMTAHHS, WCHOJB30BAHAE OTHA. |losBIIEHHE
MBICIIUTE/IBHOH [NEATENIbHOCTH W WICHOPA3AebHON peur. [IpOHCXOKICHHE YeTOBEYECKHX
pac.

buocepa — riobampras sxocucrema. Yuenue B. U. Bepuazckoro o buochepe. Posb
KUBBIX OpraHusMoB B Omocgepe. buomacca. buosnornueckuil Kpyrosopor (Ha mpumepe
Kpyroeopora yriepoja). OCHOBHBIC HaNpaBICHHs BO3JACHCTBHS YeloBeka Ha Guocdepy.

Tpancdopmanys ecTeCTBEHHBIX SKONOTHYECKUX cHCTeM. OCOBEHHOCTH arpoIKOCHCTEM.

IKOJIOTHA
Brenenue.

OO6BeKT n3ydenns IKOIOTHU — B3aUMONIGHCTBHE JKHBBIX cucteM. McTopus pasBaTHS
SKOJIOrHH. MeTOo/Ibl, HCIIONL3YEMBIE B OKOJIOTHYECKUX HCCIEI0BAHUAX. POITb SKOIOTHHA B
(GOPMHPOBAHIHT COBPEMEHHOM KAPTHHLI MHPA U B IPAKTHICCKOM JESTELHOCTH JIOICH.

- 3HaYeHHE SKOJIOTHH B OCBOCHHH NPoeccHit i CremmanbHOCTe!d CpeaHero
IPO(ECCHOHATBHOTO 00PA3OBaAHMS.
L. Dxonorus Kak Hay9Has JHCOMILUIAHA.

O6masn sxonorusi. Cpena oburanus u Gaxropst cpesipl. OBUIME 3aKOHOMEPHOCTH
AcHcTEHs BakTopoB cpe/n! Ha opranmsm. [Tonyisiins. Dxocucrema. Brochepa.

Connannnas sxoaorus. ITpeaver nsydenus compansro skonoruy. Cpena,
OKpY’KarOIlas 4e/OBeKa, ee cuenupuka u cocrosuue. [IoHsTHE «3arpsa3HeHUe CPe/Iby.

Hpuxnaguas sxonorus. SKOIOrHIECKHE TPOGIEMbI: PErHOHATLHBIE 1
riobanbHbie. [Ipu-4iabl BOSHUKHOBECHMUS! [IOOATBHBIX JKOIOrHYECKUX TPOGIIEM.

Hemoucrpanmu.

Oxonoruyeckue HaKTOPbl U UX BIMSHHE HA OPTAHU3MBI.
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MeXBHI0BbIE OTHOIICHHS ! KOHKYPEHIIUS, CUMOUO3, XHIIHIMYECTBO, 1APA3UTH3M.

IL. Cpena ofuranus Ye0BEKa W 3KOJIOTHIECKAS 0e30NaCHOCTD.

Cpena oburanns genosexa. OKpyxaomas 4eI0BeKa CPe/ia i e¢ KOMIIOHEHTBL,
EcrecTsennas u uckyccTBeHHas cpebl oOuTaHus denoseka. Conmansuas cpeja.

I"opoackas cpena. ['opojckas kBapTupa u TpeGOBaHMS K €€ HKOJIOrHYECKO
6esonacuocty. [lym u Bubparus B rOPOACKUX YCIOBHsX. Biusuue nryma u Bubpauyn Ha
31[0POBLE TOPOJICKOTO YEJIOBEKA.

DKOJIOTMYECKHE BOMPOCH CTPOHTEILCTEA B FOPO/IE. DKONOTHISCKHE TPeGOBAHMS K
OpraHu3alMu CTPOUTENLCTBA B ropojie. MaTepHaisl, HCIONB3YeMbIE B CTPOHTENLCTRE
XKMIIBIX JIOMOB M HEXHIILIX nomemmennid. Mx sxosroruueckas 6ezonacuocts. Konrpous 3a
Ka4eCTBOM CTPOHTEIBCTRA.

Cenncran cpena. OcoGeHHOCTH Cpejibl OOUTAHMS 9EI0BEKA B YCIOBHIX CCNBbCKOI
MeCTHOCTH. Cellbekoe X03IHCTBO U €0 3KOJIOTHYECKHE TPOBIIeMBbL.

JemoHcerpauus.

CxemMa arpodKocHCcTEMEL.

III. Konnenuus ycrofiunBoro passurus.

BosnukuopeHne KONUENUWH YCTOHYHBOTO pasBuTHN. [ 10baibiibie
9KoN02UYeCKUE npobiembl U cnocobbr ux peuienus. BO3HAKHOBEHUE IKOIOTHUECKHX
TNOHATHH «YCTOHYHUBOCTBY M KyCTOWYMBOE PA3BUTHEY.

«¥YeroiiynBocTh W pasBuTHE». Croco0bI pelenus dKOIOrHYeCKHX TPOOIeM B
paMKax
KOHUCIIHY «Y CTOHYMBOCTE U PA3BUTHE». DKOJIOIMYECKUH CIIE/] U MHJIEKC YETOBEUECKOr0
PasBHTHSL.

JdemoHcTpanmum.

Kcnonb3oBanue pecypeoB U pasBuTHE YETOBEUECKOro IOTCHIVANA,

Wujexe «KUBOH IUTAHETHIY.

DKONOrHYECKHH ClTeI.

IV. Oxpana npapoasL.

Ilpupogooxpannas genreabHocTs. Hemopus oxpanst npupoodst 6 Poccuu. Tunb
OpraHHu-3alyi, crocodCTBYIOIHX oxpane npuposl. Ocobo OXpaHseMble PUPOIHbBIE
TEPPUTOPHH H HX 3aKOHOJATENILHBIA CTATYC. OKOJIOTHYECKHE KPU3HCHI B DKOJIOTHYECKUE
cuTyanuu. DKonorudeckue npobiemsl Poccun,

[Ipupognbie pecypen! u ux oxpaHa. [[prpo/iHO-TEPPUTOPHAIILHBIE ACTIEKTHI

aKonoraueckux npodnem. [lpupoansie pecypesl # criocobs! ux oxpansl. OXpaHa IeCHBIX

16



pecypcos B Poccru. BO3MOXKHOCTH yIpaBNeHHs 9KOIOrHYSCKHME CHCTEMaMH (Ha IpHMepe

JIECHBIX OMOTEOIEHO30B M BO/IHBIX OUOLEHO30R).
JemoHcTpanuu.
SIpyCHOCTB PACTHTEILHOrO COODIIECTRA.
[Tyimessie nenu u cetd B GHOIICHO3E.
KpyroBopoT BelecTs U NpeBpalleHNe SHEPTHH B SKOCHCTEME.

Ocob6o oxpansieMslie npuposie TeppuTopun Poccu.

IIpumepnbie TEMBI JOKIAIOB.

1)BozobroBnsiemMble 1 HEBO30GHOBIISIEMBIE PECYPCHI: CHOCOOBI PEIIEHH s TTPOGIEMI
MCYEPIIaEMOCTH.

3) Victopus 1 pasBHTHE KOHIEIIME yCTOMYMBOTO PA3BUTHS.

4) Oxpyxaromas cpeja i e KOMIOHEHTBI: PA3IMIHEIE B3rISIb] HA OHY npodiemy.

5) OcHOBHbIE SKONOTHYECKHE IPHOPUTETH COBPEMEHHOTO MHUPA.

6) Ocobo HEebMAaronpUsTHLIE B SKOJIOIUYECKOM OTHOIICHHH TePPHTOPHE Poccuu:
BO3MOYKHBIE CIIOCOOBI PelIeHus npobIiem.

7) Ocobo oxpanseMbie IPUPOIHEIE TSPPUTOPHY U HX 3HAYCHHE B OXPAHE IIPUPOIBL.

8) Tonynauus KaK d9KOIOruueckas e/IiHMIa.

9) llprunnbl BO3HMKHOBEHHMS 9KOIOIHUYECKHX IIPOBIEM B rOpoIC.

10) TTpo6nembl BOAHBIX PecypcoB ¥ criocoObl MX pelrenus B Poccuw.

11) TlpoGrembl nouserHoi 5po3ku v crocobs! ee pemenns B Poccuu.

12) IIpo6nembl ycTORYMBOCTH JIeCHBIX DKOcHcTeM B Poccun.

13) Cucrema KOHTPOJIS 38 IKOJIOTHYECKOi 6e30macHocTbio B Poccun.

14) Cospemennble TpebOBaHks K SKOIOIMUCCKOi 6E30MacHOCTH [IPO/IYKTOB
MU TAHUS. |

15) CrpykTypa DKOJIOrH4eCKOM CHCTEMBL.

16) Tsep/sie OBITOBBIE OTXOBI ¥ CLIOCOOLI PEIEHH s TPOOTEMBI HX Y THITH3ALIHAN.

17) Dueprerudeckue pecypesl 1 NpobIIeMa HX HCHEPITAEMOCTH.
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7. MaTepHaIbHO-TEXHHYECKOE B YaeGHO-MeToAmYecKoe ofecneycHue

7.1. TpeboBanua K MHAHMAJILHOMY MAaTePHAILHO-TEXHUYECKOMY H YdebHo-
METOAHMYECKOMY 00ecedeHHI0 YCAOBHH peain3aiyuu NporpaMmel AHCIHILIMHLL

Oceoenne mnporpammel  yueOHOH AHCIMIUIMHBL «EcTecTBO3HAHME» Npe/noNaraeT
Hanune y4eOHbIX KaOHHETOB MO (U3MKE, XHMHM, OWOJOTHH, B KOTOPLIX MMEEeTcs
BO3MOKHOCTS OOecreunTh cBOGOANEIH nocTyr B IHTepHET BO BpeMsl yueGHOro 3aHATHS 1 B
nepuos, BHEYYeOHOM JesTeIbHOCTH 00yYalOIHUXCs.

B cocraB xabuneToB no Qu3MKe, XUMHM, OHOJOIMH BXONST 1abOpaToOpuy C
J1a00PaHTCKOH KOMHATOM.

Iomernenns: kabWHETOB (H3MKM, XMMHM H OHOJOTHH JIOJUKHBI Y/IOBIETBOPSATE
TpeGoBanusm CaHUTapHO-DIHAEMHOIOHYECKUX MTpaBmil 1 Hopmartupor (CanlluH 2.4.2 No
178-02) m ObITb oOCHAIEHBI THIOBHIM 00OpYZOBAHHEM, YKA3aHHBIM B HACTOSIIHX
TpebOBaHusAX, B TOM YHCIE CHENHAIW3MPOBAHHON y4eOHON Mebeinio W CpencTBamu
O0ydyeHHs, JOCTATOYHBLIME [UIl BBINOJHEHWs TpeboBaHMIM K YPOBHIO NOATOTOBKH
00yHaoIIXCA.

B kabunerax nmeercs MynbTHMEIHHHOE 00OpYINOBaHWE, MOCPEJACTBOM KOTOPOIrO
YYaCTHHKH 0Opa3soBaATEIHLHOrO MIPOECCa MOTYT POCMATPHBATE BU3YANLHYIO HH(DOPMAIIHIO
o QHU3MKE, CO3/IaBATh IPE3CHTAIMH, BHCOMATCPHANEI H T.II.

B cocrap yueOHO-METOOMYECKOr0o W MATEPHANBHO-TEXHHYECKOrO obecredeHus
OporpamMmsl yueOHOH AUCIHIUTHEL] « ECTECTBOZHAHKME) BXOIAT:

** MHOIOQYHKIIHOHATBHBIA KOMILICKC IPENoIaBaTes;

° HAIIHLIE [OCOOMS (KOMIUIGKTHI Y4eOHBIX Tabimwll, T[UIaKaToB, IIOPTPETHI
BBIJIAIOIIMXCS YUEHBIX B 0OIIACTH €CTECTBOIHAHMS U T.11.);

s UHHOPMALUOHHO-KOMMYHHUKAIHOHHEIE CPECTRA;

** HKPAHHO-3BYKOBLIC TTOCOOHS;

e KOMIUIEKT 3JIEKTPOCHAOKEHUS] KAOWHETORB;

*s TEXHHYECKHE CPEICTBA O0yUYCHMS;

°s JIEMOHCTpaIMOHHOE 000pyaoBaHKe (00IMEro Ha3HAHCHHUS H TEMATHYECKHE HAOOPBI);

e« naboparoproe obopysoBanie (00MEero Ha3HAYCHUS ¥ TEMATUYECKHE HAOOPBI, B TOM
YHCIIC U TIOCTAHOBKH JIEMOHCTPALIMOHHOTO M YUEHHUYECKOI'0 DKCIIEPUMEHTa, PEAKTHBEL);

*e CTATHYECKHE, JUHAMWYECKME, [IEMOHCTPALMOHHLIC W Pa3faroyHble MOJIEIH,
BKJIOYas HATypaJlbHbIE O0BEKTHI;

°* BCIIOMOTATE/ILIoE 000PY/I0BAHHE;

°s KOMIUIEKT TEXHHYECKOH JOKYMEHTALHH, B TOM HYHCJIC IIaclopTra Ha CpencTna
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00yUeHHSI, HHCTPYKIIMH 10 MX HCIOJIB30BAHMIO 1 TEXHHKE He301acHOCTH;

s OubMMOTEIHBIH hoHI.

B GubmoTednsiit GoHI BXOAAT yueOHUKH, yIeGHO-METOMHISCKAE KOMITIEKTHI (YMK),
obecneyrBaIOIIMe OCBOEHHE YUeOHOM JMCHUIUIMEEL «ECTeCTROHAHHEY, PEKOMEHIOBAHHBIE
WM  JIONYIEHHBIE UL WCIONb30BAHHMSA B NPO(ECCHOHANBHEIX  00PA30BaTENbHBIX
OpraHM3alMsaX, Ppealu3yroluX  o0pasoBaTeNbHYIO MPOTPaMMY  CPEIHEr0  ObLIero
obpazosanus B npesesax ocsoenus OTIOIT CITO na 6ase 0CHOBHOTO 06LIErO oOpa3oBanusi.

bubnuoreunsii  donn comepxur (UINYECKHE DHIMKIONCIWH, ATIIACH CJIOBapH,
CIIPABOYHUKH 110 H3HKE, XUMUM, OHOTOTHH, HAYYHYIO B HAYYHO-TIOMYIAPHYIO JIHTEPATYDY
CCTECTBEHHO-HAYYHOI'0 COIEPIKAHMS.

B mpouecce ocoenust nporpammbl  yueGHOU amcuEIUAHBl  «ECTecTBOZHANMEY
CTYICHTBI JOJDKHBI MMETh BO3MOMHOCTB JIOCTYIIA K 3JIEKTPOHHBIM YYeOHBIM MaTEpHATIAM HO
€CTECTBO3HAHWIO, BKIIOYAs (MU3UKY, XUMHIO, GHOIOTHIO, HMEIOLMMCS B CBOGOIHOM
Aoctyne B ceTH MHTEPHET (JNEKTPOHHBIM KHHraMm, MPakTHKyMaMm, TECTaM, MaTepHaiaM
EI'2 u np.).

7.2 UndopmanmonHoe ofecneyenne 00ydeHns

[lepeuens pexoMenayemMbIX yueOHbIX H3AAHNIT, Murepuer-pecypcos,
AOTOTHHTENLHOH JUTEPATYPbI
OcHoBHas nuTEpaTypa
Taror C. A. Ecrectsosnanwme. 10 knace : yuebnux / C. A. Turos. — Mocksa : Hpoda, 2017 .-
348 ¢. — 50 k3.

Turoe C. A. EcrectBoznanue. 11 knace : yueGuux / C. A. Tutos. — Mockea Hpoda, 2018.-
416 ¢. — 50 ox3.

Caenko O. E. Ecrectro3nanue : yuebuoe mocobue / O. E. Caenko, T. 1. Tpymuna, O. B.
Jloreunenxo. — Mocksa : KuoPye, 2020. — 363 ¢. — (Cpeunee PO ECCHOHATEHOE

obpaszosanue). — URL: https://www.book.ru. — Pesxam ocTyma: o mojimcke.

JlomoIHATeILHAS JIMTepaTypa

I'openos A. A. EctectBoznanne : yaebuoe nocobue mwist CIIO/ A. A. I'openos. — 4-¢ uzp.,

nepepab. u jgon. — MockBa : MsuarensctBo IOpaiit, 2020. — 355 ¢ —
(IIpodeccuonansuoe obpasosanue). — URL: https://urait.ru. — Pesxum JocTyna: Io
TOJIITHCKE.
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Crpenernk O. H. EcrectBosnanue : yue6Hoe nocobue ams CIIO / O. H. Crpensauk. —
Mocxkga : M3narenserso FOpaiit, 2020. — 223 ¢. — (IIpodeccuonansroe obpazosanue). —
URL: https://urait.ru. — Pexxum mocTymna: no nojiucke.

UnrepHeT pecypebi:

l.www.nrc.edu.ru—yuyednoe nocobue

2.www.grandars.rushkola/estestvoznanie/osnovnye-OcHOBHBIE IPHUHIHIIL]

COBPEMEHHOTO €CTECTBO3HAHWS

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

4. www.rudocs.exdat.com

S.www. class-fizika. nard. ru («Knaccluas jocka aist mo6G03HaTETBHBIX »).

6.www. physiks. nad/ ru («®usnka B anuManuax»).

7.www. interneturok. ru («Bujeoypoxu 1o npemeram MmKoIsHO IPOrpaMMBI»).

8.www. chemistry-chemists. com/ index. html (snexTpommBIi ypHan «XEMEKH H
XHMUAY).

9.www. hemi. wallst. ru («Xumns. O6pasoBaresbHbIi caliT Ay UIKOTBEHIKOBY).

10.www. alhimikov. net (O6pazoBarensHbIil CAHT JUTS MIKOTBHUKOB).

11.www. chem. msu. su (3nexTponsas GubruoTeKa 110 XUMHH).

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

13.www. hij. ru (xypran «XuMus 1 KU3HLY).

14.www. biology. asvu. ru (Best Gronorns. Cospemennasi GHONOTHS, CTAThH, HOBOCTH,
OnbnuoTexa).

I5.www. window. edu. ru/ window (Ejiunoe okHO mocTyma K oOpa3soBATEIbHBIM

pecypcam MuTeprera 110 6uosiorun).
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8. XAPAKTEPHCTHKA OCHOBHBLIX BUIOB YYEFHOM AESATEJILHOCTH

Kourpous u onetika pe3ynpraToB 0CBOCHUS Y4eOHOH JUCHMILIMHLI OCYIIECTBISCTCS

[TPEII0/IABATEIIEM B IIPOLIECCE NMPOBEICHUS TIPaKTHICCKHUX BaHS-ITHi:i, TECTHPOBAHHS, a4 TaKIKE

BBITOJIHEHUS 00yYaromMucs MHAWBA/TYANEHBIX 3aaHUH ¥ IPOMEKYTOYHOM aTTecTanue.

MeToab! KOHTPOIIs HAITPABICHBI HA IIPOBEPKY 00YYAOIIXCS:

v - BBITIOJTHATE YCIIOBHA 3/1aHKUa Ha TBOPYCCKOM YPOBHE C IPEACTABIICHUEM cobeTREHHOM

[MO3MITAHN,

v’ — [enaTh 0CO3HAHHBI BLIGOD CIIOCOBOB JIEHCTREI H3 paHee H3BECTHBIX,

v —OCYIIECTBIIATE KOPPEKIHIO (MCIIPABIIEHHUE) CACTAHHLIX OLHOOK HA HOBOM YPOBHE

[IpeIIaraéMblxX 3a/IaHH;

v — paﬁom’ris B I'PYIITIE ¥ NPEACTABIIATE KaK CBOIO, TAK W HO3ULHIO I'pYIIIbI

Cojep:xxanue

o0yuenus

Xapalc'r CPHCTHKA 0CHOBHLIX BH/IOB AeATEJBHOCTH CTYICHTOR

(12 yposue y4eOunIx gelicTBmii)

Kortpouas u ouenxa

pe3yJIbTATOB

Brenenue

Pazpen 1. PU3UKA

PassurHe cnocOOHOCTEH SCHO W TOYHO H3/araTh CBOH MBICIH,
JIOTHYECKH 0DOCHOBBIBATE CBOIO TOYKY 3PEHUS, BOCIPHHAMATH U
QHAIU3UPOBATL MHEHHS COOECENHMKOB, NPHU3HABAS IIPaBO
Jpyroro denoBeka Ha uHoe MHeHue. [lpuBenenue npumepon
BIMSHHS OTKPBITHH B (uU3MKe Ha POrpecc B TEXHUKE U

TEXHOJIOI'MH ITPOU3BOICTRA

Kunemaruka

Mexanuura

O3HaKkoM/ICHHE CO CIIOCODAMH OIIMCAHUS MEXaHHUYECKOTIO
JIBHIKEHHSI, OCHOBHOM 3a/1a4ell MEXaHHKH.

H3yyenue oCHOBHEIX DU3HYECKHX BEJIMYMH KHHEMATHUKH:
[IepEMEINEHHs, CKOPOCTH, YCKOPESHHS.

Habmoienne 0THOCHTENILHOCTH MEXAHIUECKOTO JIBHIKCH M.
DopMynTHpOBAHHE 3aKOHA CIIOKEHUS CKOPOCTEH.

Hccnenopanue paBHOYCKOPEHHOTO TIPAMOJIHHEHHOTO ABHKCHHS
(Ha mpuMepe cBOOOIHOTO NAJICHHS TEN) U PABHOMEPHOTO
JIBHDKGHHUSA TEJIA 110 OKPYIKHOCTH.

[TonuManue cMbICIIA OCHOBHBIX (DU3UYECKUX BEJIHYMH,

Texymmuii
KOHTPOJb B hopme:
- YCTHOT'O %}
[IMCHLMEHHOTO
onpoca;

- CaAMOCTOATCILHON
paboTsr;

- NPaKTHYCCKHX

pabor;

Hrorossrii
KOHTPOJL B hopme
naddepeHIEpOBaHH

Oro zayvera.

31




XapaKTEPU3YIOUIMX PABHOMEPHOE NBHIKEHUE TENa 110

OKPYIKHOCTH.

HuHamuka

lonumanue cmpicia Takux QU3UIECKUX MOJIETEH, KaK
MaTepHaibHad TOYKa, HHEPLHMATBHAS CHCTEMa OTCUETA.
Vamepenue Maces! Tena pasinuHbIME criocobamu. Uamepenne
CHII B3aUMOJICACTBUA TeJl. BEIMMCICHNE 3HAUCHHS YCKOPEHUS
TEII 110 M3BECTHBLIM 3HAYCHUSM JISHCTRYIOIIMX CHIT H MACC TEJI.
YMeHHe pa3inuaTh CHILY THKECTH U Bec Tena. OObsicHeH e 1
IIPHBEJEHUE TIPMEPOB SIBJICHHS HEBECOMOCTH.

[Ipumenenye OCHOBHBIX ITOHSTHH, GOPMYII U 3aKOHOB JIMHAMHKH

K peUICHHARO 3a1a4

3aK0HbI

COXPaHEHHUS

B MCXaHHKE

O0BacHEHNE PEaKTUBHOTO IBMIKEHHS HA OCHORBE 3aKOHA
COXpaHeHus uMIynsea. [Ipumenenue 3akoHa coxpaneHus
UMITYJILCA JUIS BBIYHCIICHUS M3MEHEHUH CKOPOCTEH TEJT IIPU HX
B3aUMOACHCTBUAX

Brraucnenue paboThl CHI M U3MEHEHHUS KMHETHYECKOM DHEPTHH
Tesa.

Bbraucienue noTeHIManbHON SHEPruK TN B IPABUTALIMOHHOM
none.

XapaKkTepucTHKA IIPOU3BOIATEIbHOCTY MALIWH ¥ JIBHAraTeNel ¢

HCIONB30BAHHEM TTOHSITHS MOLIHOCTH

OcHoBbL MONEKYISPHOT PUUKY U

MepMOOUNAMUKY

Ouenxa:

- Pe3yJIbTATUBHOCTH
paboTe
o0yyaromerocs rnpu
BBITIOJTHECHUU
3a7laHnuif Ha yueOHBIX
3QHATUAX U
CaMOCTOSTENLHOM
paboTsr;
-IIOATOTOBKH
Ipe3eHTanyui u

JIOKJIAI0B.
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Monekynspras

Nzl

DopMyTHPOBAHKE OCHOBHBIX MOJTOXKEHHH MOJIEKYIISPHO-
KUHETHYECKOH TeOpHH. BhINONHEeHNE 3KCIIEPAMEHTOB,
ClIyskamux oOOCHOBAaHNEM MOJICKYJISIPHO-KMHETHYECKOM
Teopun. Habmonenue 6poyHOBCKOTO ABUIKEHHUS U ABIEHHS
mubdys3uu.

Omnpenenenne napaMeTpoB BeIECTBA B raz000pazHoM
COCTOSHUY Ha OCHOBAHWY YPABHEHUS COCTOSIHUS HIEAIILHOIO
rasa.

[IpesicTaBnenue B Buae rpaguka H30XOPHOTO, W300ApHOTO U
M30TEPMHUYECKOTO IIpoLieccoB. Boruucnenne cpeHei
KAHETHYECKOH SHEPrHy TEMJIOBOr0 JABHIKEHUS MOJIEKYII TIO
H3BECTHOW TeMIIepaType BEUICCTRA.

M3mepenue BIam)HOCTH BO3yXa

Tepmogunamuka

OKCIIEPUMEHTAIBHOE UCCIIC/I0BAHNE TEIUIOBBIX CBOMUCTB
BEINECTBA.
Pacuer xonmu4ecTBa TeninoThH, HEOGXOAUMOTO JJIst
OCYIIECTBICHUS
IpoIecca MPEBPAICHHUS BELIECTBA U3 OJIHOTO arperaTHoro
COCTOSIHHS B JIPYTO€.
Pacyer U3MEHEHUS BHYTpPEHHEH SHEPruu Teil, paboThl 1
[IEPEJJAHHOTO KOJTMYECTBA TEIIOTHl HA OCHOBAHMH TIEPBOT0
3aKOHA TCPMOJIHHAMHKH.

OObsicHeHHE TPUHIMIIOB ASHCTRHUS TEILIOBLIX MAIINH

Ocrogol a1eKxmpoOunamurKy

BJ'[CKTI)OC'I'B.TP! Ka

Berguciienue cun B3auMOICHCTBHS TOUYCHHBIX AJIEKTPHYSCKIX
3apsoB.

Boruvcnenue HanpsykeHHOCTH ¥ TTOTEHITHATA YICKTPHYECKOrO
[0JIs1 OZIHOI0 ¥ HECKOJIBKHX TOYEUHBIX 3apsI0B.

V3mepenue pa3sHOCTH MIOTEHIHAIIOB,

[IpuBeieHHEe TPUMEPOB IIPOBOJHHUKOB, JUINIEKTPHKOB U
KOH/IEHCATOPOB.

Habmonenne sBIeHUs 2MEKTPOCTATHIECKON HH/YKITHH 1
ABJICHHS DONSIPH3ALMH JUIJIEKTPHUKA, HAXOSILErocs B

QJICKTPHYCCKOM ITOJIC




[TocTosHHEIH TOK

Mzmepenne MOTIHOCTH AuiekTpHueckoro Toka. Mamepenne DJIC
¥ BHYTPEHHEI'0 CONPOTHUBIICHHUA UCTOYHHKA TOKA.
CO6op m ucnbITaHye ANEKTPHUYECKUX LETIEH ¢ PasiHYHEIM

COCAMHECHHEM ITPOBOLHHKOR, PACUYET MX I1apaMeTpoB

MaruurHoe mone

Habmonenue nqefcTBHS MATHHTHOTO MOJIs HA TPOBOHHUK C
TOKOM, KaPTHHOK MarHATHBIX TTOJIEH.

@opMynUpOBaHKE IIPABKIIA JICBOH PYKH U1 ONPENEICHHUS
HalpaBJICHHs! CHJIbI AMIIepa.

Brraucnenue cun, JeHCTBYIOMMX HA IPOBOJHUK ¢ TOKOM B
MArHUTHOM M0JIe, OOBSICHEHNE TTPUHITHITA JICHCTBHS
3NIEKTPOJABHTATECIS.

HCCJ’IG,}IOB&HHC SIBJICHHSI 3JI€I(TpOMaFHHTHOFI HHAYKIHHA

Konebanus u ot

Mexanuueckue
KonebaHus u

BOJTHEBI

IIpuBenenue npuMepoR KosiedaTelbHbIX ABHIKEHUIH.
HccrieioBanne 3aBUCUMOCTH [TEPHO/Ia KoeOanmit
MaTEMaTHYECKOr0 MassTHUKA OT €ro JUTHHEI, MAcChl U
aMIUIATY bl Konebanuii. Onpenenenre yCKopeHus cBOOOAHOI0
[a/IeHus ¢ TIOMOILBIO MaTeMaTHYECKOT0 MaSTHHKA.
Habmozenne xonebanuii 3Byqammero tena. [Ipusenenne
3HAYCHMS CKOPOCTH PACIPOCTPAHEHUS 3BYKA B PA3IMYHBIX
cpenax.

YMenue 0ObICHSTE HCHONLIOBAHUE YABTPpa3zBYKa B MCJIUITUHE

DJIEKTPOMATHUTH
bIE
Konebauus u

BOJIHLI

Habmopenue ocmiorpaMm rapMOHHYECKUX KONeGaHui CHiTb]
TOK& B LICIH.

OObsicHEHYE NPEBPALICHNAS YHEPIHHE B HCATLHOM
K0JIebaTeNLHOM KOHTYPE.

M3ygenue ycTpoiicTBa U NpHHIKNA ASHCTBUS TpaHcHopMaTopa.
AHaju3 CXeMbl Iepeaaydy IEKTPOIHEPriuy Ha OOIbIINE
PACCTOSIHMUS.

[IpuBesieHre IPUMEPOB BH/IOB PAMOCBA3H. 3HAKOMCTRO €
YCTPOHCTBAMU, BXOUIIIVIMH B CUCTEMY PAIHOCBS3M.

O6cyxienne 0coOEHHOCTEH PacpOCTPaHEHNMS PAIMOBOIH

CBETOBBIC BOJIHBI

HpHM@I—I@HHC Ha IIPaKTHKE 3aKOHOB OTPaKECHU W IIPEJIIOMIICHU S

CBETA IpY pelueHuy 3anad. Habmoenue senenns mudpakimm

BxoauHo#t koHTpOIL
B dopme:

- TECTUPOBAHUSI 110
OCHOBOITONAT AIOIIAM

ITOHATHSIM.
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A TUCIIEPCHH CBETA.
YMeHue CTPOHUTEL H306p8.}KGHHH MpeAMETOB, JaBaCMbIC

JIMH3aMH,

Dnemenmer KEAUMOGOU PUIUKU

KsanTonsie
CBOHCTBA

CBETa

Habmopenue dorosnexrpuueckoro addexra. Pacyer
MaKCHMAILHOM KMHETHYECKOH SHEPIHH HIIEKTPOHOB IIPH

doroapdexre

®r3uKa aroMa

Gopmynuposanue nocryiaros bopa. Habmonenue
JIMHEHYATOT0 ¥ HENPEPLIBHOTO CIEKTPOB.

Pacder 4acTOTB! M VTHHBI BOJTHEI HCTIYCKACMOI'O CBETA IIPH
[Epexoie aToMa U3 OJIHOr0 CTAIHOHAPHOIO COCTOSHUS B
IIpyToe.

OObsicHEHME TIPHHIMIIA JICHCTBYS J1a3epa

Du3HKa aTOMHOTO
sapa u
3JIEMEHTapHBIX

HacTHUIl

Habmonenue tpexos anbga-yactuy B kamepe Busscona.
Perucrpanys saepHBIX HAYYCHUH € IOMOIIBIO CUETIHKA
I'eiirepa.

Pacuer sHeprum crsizu aTOMHBIX 71€p.

[lonrManue EHHOCTH HAYYHOTO MTO3HAHUS MUPA HE BOODIIE
JUIS 9EIOBEYECTBA B LEJIOM, a JUIsl KaX(10I0 00yUaiouierocs
JINYHO, [IEHHOCTH

OBITQJICHHA METOJIOM HAYYHOT'O TIO3HAHMS IS JOCTHIKCHUS

ycnexa B moboM BHJIIC HpaKTH‘IGCKOfi JCATCIIBHOCTH

Beenennast u ee 360J110YUA

Texkymuii
KOHTPOJb B (hopme:
- YCTHOTO "
IMHCHEMEHHOTO
onpoca;

- CaMOCTOSTENNLHOH
paboThr;

- MPaKTAYECKUX

paboT;

Nroroswiii
KOHTPO.JIb B hopme
b depeHUpoBaHH

Oro 3a4era.

Ouenka:

- Pe3yIBTATHBHOCTH
paboTol
o0yuJaromerocs rmpu
BBINOJTHEHUH
3a/1aHuil Ha yyeOHBIX

3aHATHAX U

Crpoenune u ObbscHenue MoIenn pacupsronierics Beenenmoi CaMOCTOSATRIILHON
pasBUTHE padboThL;
Bcenennoii -TIOJIFOTOBKH
[Tpoucxomxenue Habmonenwe 38e31, JIyus! i miaser B Teneckor. HaGmonenue | 1PE3EHTAMH 1
Coutneynoit COJIHEYHBIX IMATCH C MOMOIIBIO TEJIECKOIA HAOKIIa10B.
CHCTEMBI

Paznen 2. XMW ST
Beepenne PackppITre BIIajia XHMHYECKON KAPTHHBI MHPA B €IHHYIO

€CTECTBEHHO-HAYYHYIO KAPTHHY MUPA.

XapaK'repHC'mKa XHMHKH KaK HpOHSBO}IHTGJ’[I:HOf;I CHUIJIBI
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o001ecTsa

Baxueiiiue
XUMHYECKHUE

HNOHATHA

YMeHue 1ath Olpesie/IeHHe U O1IepUPOBATE CIEAYOIMMU
XUMHYCCKUMH ITOHATHAMU: «BEIISCTBOY, «XUMHYECCKHH
SEMEHT», «aTOM», KMOJIEKYJ1a», KOTHOCUTE/ILHbBIE aTOMHAS
MOJICKYJISIPHAS. MACCHI», KHOHY, «aJIOTPOITHA», «H30TOMBIY,
«XAMHYCCKAs CBA3LY, «3JIEKTPOOTPHLATEILHOCTEY,
«BAJICHTHOCTLY, «CTEIEHb OKUCIICHU», «MOJIbY, «MOSpHAA
Maccay, «<MOJIIPHbLIH 00beM ra3000pa3HBIX BEIIECTRY,
«BEILECTBA MOJICKYJIAPHOIO ¥ HEMOJICKYJISPHOI'O CTPOCHHS Y,
«pacTBOPBIY, «INEKTPOIUT H HEAIEKTPOIIUTY,
«QNICKTPONIUTHYECKAS TUCCOLMALNS Y, KOKHUCTUTETh 1
BOCCTAHOBHUTEIb Y, KOKUCIICHHE U BOCCTAHOBIIEHHEY, «CKOPOCTD
XMMHYCCKON PEaKIHU Y, «XUMHYECKOE PABHOBECHE,
«YTIEPOHLIHA CKEIET»,

«(QYHKIHOHAILHAS TPYIIAY», KA30MEPHS»

OcHosHEBIE
3aKOHBI

XHMHH

d)opmynuposaane 3dKOHOB COXPAHEHHW MACChI BEIIECTB U
IIOCTOAHCTBA COCTABA BEIIECTB. Y CTAHOBICHHE IPHYHHHO-
CIICICTRCHHOH CBSA3H MEXAY COJMCPKAHMEM 3THX 3aK0OHOB U

HaITMCAHUEM XUMHUYECKHX (OPMYIT ¥ YPaBHEHWA.

PackpeiTre Qusnyeckoro cMeiciia cuMBOJIHKY [lepronnueckoit
TabJMIBl XuMUYeCKHX dnemenToB .M. Meunpeneesa (Homepon
3JIEMEHTA,IIEPHO/ia, TPYNINBI) M YCTAHOBJICHHE IPHYHHHO-
CIIEICTBEHHOH CBSI3M MEXTYy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB DJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B [IEPHOIAX W IPYIINax.
XapakTepucTHKa 2IEMEHTOB MAIBIX HEPHOJIOB 110 UX

nonoxenuto B Ilepuonuueckoit cucreme JI. M. Menneneesa

OcHoBHBIC TEOPHH

XHUMUH

YeTaHOBICHHE 3aBHCHMOCTH CBOMCTB XMMHYECKHUX BEILIECTR OT
CTPOEHHS ATOMOB 00Pa3yIOLIMX UX XUMHIECKUX DIICMEHTOB.
XapakTepucTHKa BaKHCHITHX THIIOB XUMHYECKUX CBA3CH U
OTHOCHTEJILHOCTH 3TOH THIIONOTHH. OObICHEHHE 3aBHCHMOCTH
CBOHCTB BELIECTB OT HX COCTABA U CTPOCHHUS KPHCTAIITMUYECKUX
PEIETOK

(DOpMyJ'[HIJOBaHHG OCHOBHBIX I10JIOKEHHH TCOPUH

Bxoauoi xoHTpOIB
B hopme:

- TECTHPOBAHUS 110
OCHOBOTIQJIATAIOI[HM

TTOHATHAM.

Texymuii
KOHTPOJIb B hopme:
- YCTHOTO a
NNUCBMEHHOTO
ompoca;

- CaMOCTOSTEILHOM
paGOTLu

- HPaKTHYECKHX

padorT;

Hroroswiii
KOHTPO.Jb B opme
IuddepeHpoBaHH

oro 3a4cra.

Ouenxa:

- pe3yJIbTATHBHOCTH
paboThI
o0ywaromerocs npu
BBITIOJTHCHHH
3aaHui Ha y4eOHbIX
3AHSATHAX
CaMOCTOATEIIEHOR
paboThI;

=[IOJArOTOBKH
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SNICKTPOIMTHYECKON THCCOLMALIME U XapaKTEPHCTHKA B CBETE
BTOH TCOPHH CBOHCTB OCHOBHBIX KJIACCOB HEOPraHMUECKHX
COCUHEHHH.

DopMyIMPOBAHHE OCHOBHBIX TIOJOKEHUH TEOPHY XUMHYIECKOT0
CTPOCHHUS OPraHUYeCKUX COEIMHEHNI U XapaKTCPHCTHKA B
CBETE 3TOH TCOPHM CBOMCTB BaXKHEHINUX ITpeICTaBUTElNIeH

OCHOBHBIX KTACCOB OPraHuYecKux COCIUHCHUN

Bawxueimue
BelecTra

H MaTepHalhbl

XapakTepucTHKa CTPOCHUS ATOMOB H KPHCTAIUIOB | Ha 3TOM
OCHOBE O0IMHUX QUHYECKUX U XHUMHIECKHX CBOHCTR METAJLIOR
¥ HEMETAIIJIOB.

XapaKkTepacTHKa COCTaRa, CTPOCHUS, CBOHCTB, IONYYCHHUS 1
[IPUMCHCHHE BAXKHEHIUNX HEMECTAILIOB.

XapakTepHCTHKA COCTARA, CTPOCHHS ¥ OOIIHX CBOHCTR
BOXHEHIINX KJIACCOB HEOPraHUYECKHX COCIUHEHHIA.
Onmcanue cocTaBa ¥ CBONCTB BKHEHIIMX TIpeACTABHTEICH
OPraHUYCCKUX COEMHEHHI: METaHOJIa W ATAHOMA, CIOIKHBIX
5GUpPOB, KHUPOB, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIOTHI),
MOHOCAXapu 10B(IITFOKO3EL), [MCAXapH/I0B (caxaposbl),
NoJIcaxapuIoB (Kpaxmaja U UeJUTION035l), AMHHOKHCIIOT,

GGJIKOB, HCKYCCTBCHHLIX U CHHTECTUYCCKHUX IOTUMEPORB

Xumuueckuii
SA3BIK

H CHMBOJIMKA

Hcnonszosanue B yuebHO# v nipodeccronansnoi
JEATETBHOCTH XUMHYECKUX TEPMHUHOB H CHMBOIHKH.
Haspipanue u3y4eHHBbIX BEIIECTE 10 TPHBHATIBLHON HIIH
MEXJTYHAPOIHON HOMEHKIIATYPE W OTPAKEHUE COCTARA ITHX
COCTMHCHHUHY C ITOMOIIBIO XUMHUYECKUX HOPMYIL.

Otpaxenue XMMITYECKUX IPOLECCOB € MOMOIIBIO YPABHEHH

XUMWYECKUX PeaKiipi

XUMUugecKue OObsicHenye CYIHOCTH XHMHYECKAX TPOLIECCOB.

peakiuu Knacenduxanms xumudecknx peakimii 110 pasnuagbm
IIPHU3HAKaM

XuMuueckuit Brimonnenye XMMUYECKOro DKCIEPHMEHTA B IIOIHOM

IKCIIEPUMEHT COOTBETCTBHH C IPABUJIAMH TEXHUKH GE3011aCHOCTH.

[Ipe3eHTaIMH U

JIOKIIAJIOB.
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Habmonenue, QUKCHPOBAHHE W OITMCAHKE PE3YILTATOR

IIPOBEAEHHOTO SKCHIEPHMCHTA

XuMudeckas

UH(pOpMAIHUS

[IpoBenenue caMmOCTOATENBHOTO TOHCKA XUMUYECKOI
HHGBOPMAIINH € UCIOJIB30BAHUEM PA3JIHYHbIX HCTOYHHKOB
(Hay9HO-NMOMYJISPHBIX W3JAHUH, KOMITBLIOTEPHEIX 633 NaHHbIX,
pecypcoB MuaTepHera); MCIONE30BaHHE KOMITBIOTEPHEIX
TEXHOJIOTUH 11 00paboTKY U nepe/iayn XMMUYECKOM

vH(OpMALKK U ee IPEICTABIICHNS B PA3IHYHBX hopmax

Ipodunsroe n

OfbsicHenre XUMHYECKHX SB/ICHAH, IPOHCXOIAIIMX B TIPHPOJIE

2

npoeccHoHabH | OBITY ¥ HA MPOU3BOJICTRE.
0 3HA4YMMOE Colimro/ieHne IPaBUIT KOOI MYECKH I'PAMOTHOTO TIOBE/ICHUS B
COZIEpIKaHHE OKpyKarolmel cpere.
Ouenxa BAMSIHUA XMMHYECKOTO 3arpsi3HEHUs] OKPYIKAIOLIEH
CpeZbl HA OpPTaHH3M YEIIOBEKa ¥ APYTUE JKHUBIC OPraHHu3MEL,
Cobmoaenue npasui 6e30macHoOro oOpanieH sl ¢ TOPIOYNMH 1
TOKCHYHBIMH BEILECTBAMHU, J1TaDOPaTOPHBLIM 000PYI0BAHHEM.
Kpurnyeckast OLeHKA JOCTOBEPHOCTH XMMHYECKOM
MHGMOPMALIUH, TIOCTYITAIONIEH W3 PA3HBIX HCTOUHHKOR
Paszgen 3. BUOJIOT WA
buonorus — 3HaKOMCTRBO € 00BEKTAMK H3ydeHuUs] OHOJIOIHH. Bxoauoit xoHTpOJIL
COBOKYNHOCTD Brisisnenne pony 6rnonoruu B GOpMHPOBAHHH COBPEMEHHOI B dopme:
HAyK O >KMBOH CCTECTBEHHO-HAYYHOM KapTHHBLI MUPA U NIPAKTHYECKOH - TECTHPORAHHSA I10
npupoze. Merojbl | JesTeNbHOCTH JIOeH OCHOBOIIONIAT a0 LIHM
Hay4YHOT'O IIOHSITHSIM.
MIO3HAHKA B
buostoruu Texymuii
Krnetka 3HAKOMCTBO € KJICTOYHOM TEOPHEH CTPOEHHS OPraHn3MOB. KOHTPOJIL B dopme:

[Tomy4yenue rmpeJCTaRICHHS O PO OPraHHYECKUX U
HEOPraHWYeCKHX BEUICCTR B KIIETKE,

3HaHue CTPOEHHS. KIICTOK 110 pe3yJsibrartaM paboThl CO CBETOBBIM
MHKPOCKOTIOM.

YMeHuUE ONUCHIBATE MHUKPOIIPEIapaThl KIIETOK PACTEHHH.
YMenie CpaBHABATE CTPOCHHE KIIETOK PACTEHHH U JKMBOTHBIX

110 TOTOBBIM MHKpOIpenaparam

- YCTHOTO u
TUCBEMEHHOTO
ompoca;

- CamOCTOSITEe/ILHOH
paboThl;

- NPaKTHUECKUX

pabor;
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Opranuzm

3HaHue OCHOBHBIX CIIOCOGOB PA3MHOIKEHHS OPIaHH3MOB,
CTaaui OHTOreHe3a Ha IPUMEPE YETOBEKA.

3HaHUE IPHYHH, BBI3HIBAIOIIAX HAPYIICHHS B Pa3BUTHU
OpPraHu3MOR.

YMeHHE NOIB30BaAThCS TEHETHYECKOH TEPMUHOIOrHEH 1
CHUMBOJIMKOH, pelaTh IpoCTeHINe reHETHIECKHUE 3a/1a4H.
3uanue 0cobeHHOCTEH HAC/IEACTBEHHOMN 1 HEHACIEICTRCHHON

HM3MEHYHMBOCTH U UX OHOJIOrHYECKOi POJIF B 3BOJIIOIHMH HBOTO

Bun

YMenue aHanu3upoBaTh ¥ OLCHUBATH PA3INYHBIE [HIIOTE3bI
IPOUCXOMKAEHUS JKH3HK Ha 3emUie.

YMeHHe MpoBOAXTE ONIMCAHIE 0COOeH OHOTO BY/A 110
MOPGOJIOTHYECKOMY KPHTEPHIO.

Pazputue criocofHoCTEl SICHO ¥ TOYNO M3/1AraTh CBOM MBICIIH,
JOru4ecKd 00OCHOBBIBATE CBOIO TOYKY 3PEHUS, BOCIPHHUMATE
¥ aHATM3UPOBATE MHCHHsI COOECEIHIKOR, IPH3HABAS IPABO
JPYroro 4eaoBeKka Ha HHOE MHCHHE.

YMenue 10Ka3biBaTh POJCTBO 9EMOBEKA H MIIGKOITHTAIOLINX,

OGIU,H()CTB H PaBCHCTBO YCMOBCYECKHMX Pac

DKOCHCTEMBI

3HAHKE OCHOBHBIX DKOJIOTHYECKHX (aKTOPOB H MX BIASHUS HA
OpraHu3MBL.

3HaHWE OTITHYATENLHBIX IPH3HAKOR HCKYCCTBEHHBIX
COOOIIECTB — arpO3KOCUCTEM.

Iomyuenue npeacrapnenis 0 cxeme KOCHCTEMBI Ha IPHMEpE
duochepsi.

Obyuenne cobMOAEHNIO IPABHII TOBEACHUS B IPHPOJIE,
OepexHOMY OTHOMIEHHIO K OHOJIOTHYECKHM 00BEKTAM

(pacTenusaM W KMBOTHBIM H HX COOBIIECTBAM) M HX OXPAHE

Hrorossrii
KOHTPO.L B dopme
maddepentpposany

oro 3a4eTa.

Ouenka:

- pe3yJIbTaTHBHOCTH
pPadoTHI
obyuaromerocst npu
BBIIIOTHEHUH
3a/laHui Ha yueOHbIX
3AHSTUAX U
CaMOCTOSITEILHOU
paboTsr;
-[IOATOTOBKH
npe3eHTanui u

JIOKITa/I0B.

Pazgen. 4 Dkonorusg

Brenenue

3HAKOMCTBO ¢ 0OBEKTOM H3yueHHUs SKoNoruH. OnpeaencHue
POJIH SKOJIOTHH B QOPMHUPOBAHHY COBPEMEHHON KAPTHHBI
MHupa. JleMOHCTpays 3Ha4eH s IKOIOTHH IIPH OCBOCHHH

rrpodeccrii 1 CrenuaiLHOCTelN CpeHero npoheccHOHATEHOro

YeTHbIH onpoc
Hnddepentmposany

BIF 3a4YeT

1. SKOJIOI'MA KAK HAYUYHAS JTUCITUTUTMHA
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[Tpuponooxpaunas

3Hanue UCTOPUM OXPaHbI TPHPO/ILI B POCCHY M OCHOBHBIX THIIOB

Yeruslii ompoc

JIeSTENbHOCTE OpraHM3alki, CrIocoBCTBYIONINX OXPaHEe MPUPO/IbL. YMeHHE Juddepenppopanu
ONPEJIENsATh COCTOMHHE DKONOIHIECKON CUTYallK OKpysKaomei | biif 3aget
MECTHOCTH M ITpe/yIaraTh BO3MOXKHbBIE IIYTH CHHKCHHUS
QHTPOTNIOIEHHOrO BO3ICHCTBHSI HA ITPUPO/LY.
IIpuponnsie YMeHHE 110J130BATECSA OCHOBHBIMH METOJAME HAYYHOTO Juddepenipposann
pecypesl B uX [IO3HAHMSI: OIIUCAHHEM, H3MEPEHHEM, HaOIIOAEHHEM — IS BIF 3a9eT

oXpaHa

OLICHKH COCTOSHMS OKPYKAIOLICH Cpejibl U €€ OTPebHOCTH B
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