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1. MOSICHUTEJBHAS 3AITMCKA

L.1. O6snacTs npumenenns pado4eii mporpamMmbl

Padogas nporpamma oOuieobpasosarensuoi yueGHOM mucuumimub EcTecTBO3HAHME
ABJIACTCA HACThIO MPOrpaMMBbl MOATOTOBKH CIELMATUCTOB CpeHero 3peHa (nanee [TICC3) B
cooreercTBHE ¢ OI'OC no crnenwmansuoctaM CIIO connanbHO-9KOHOMHYECKOTO npogus,
peam3yeMbIx B AKaneMHH.

1.2. Hopmatusnas 6aza qas paspaborku paboyeit NPOTPAMMBI:

PaGouas nporpamma paspaGoTana Ha ocHOBe

® DezepalbHOTO TOCYAAPCTBEHHON0 06PA30BATEIEHOIO CTaHjapra cpegHero oouiero
00pasoBaiys, yTBEIKACHHOTO MpUKa3oM MuHHCTEpCTBa 00paszoBaHusi M HAYKH
Poccuiickoit ®enepamun ot 17 mast 2012 r. Ne 413;

¢ Pexomenpauuil 1m0 OpraHM3aNMM TONYYEHHS CPEIHEro O6LIEro obpazoBanusi B
Npefenax — OCBOGHHS  00pa3’OBATENBHBIX —IPOIPAMM  CPEIHETO  NPO(ECCHOHATILHOTO
obpasoBanus Ha Gase OCHOBHOTO OGIIEro OGPA30BAHKS ¢ y4yetoM TpeboBanuil DenepanbHbIX
FOCYNApCTBEHHBIX  00PA30BATC/LHBIX  CTAHJAPTOB W  IHOJAy4aeMoll mnpodeccun  wim
CICLHAILHOCTH  CPEJIHET0  MPOYECCHOHATBHOrO obpasoBanus (muckMo Jlenapramenta
FOCY/IapCTBEHHOH TONHTHKH B Cepe MOArOTOBKH paBoviX KaipOB W JOMONHUTENBHOTO
npodeccHoHanbHOro obpazosanus or 17.03.2015 Ne 06-259);

 IlpumepHoi#l nporpamMMbl 110 JECHUMIMHE, peKoMeHjoBanHOE ®IAY OUPO &
KaUeCTBC IIPUMEPHOH MPOrpaMMbl Ul Peanu3allid  OCHOBHOH NPO(ECCHOHATLHOM
obpasosarensuoil nporpammel  CIIO ma Gase OCHOBHOTO 0GIIEro o0pazopanus ¢
MOJy4YCHHEM CpeHero obmero obpasosanust mportoxos Ne 3 or 21 mrons 2015 ., per Ne

374 peuensuu 0123 mons 2015 r. OIAY 20U POw,

e Ilporpamm moaroToBKy cnienuanucTos cperero 3sena CITB IBIIOY AYIClull

1.3, Ien y4eOHOMN AHCOMILINHDI:

Conepixanue nporpaMme! « ECTECTBOZHAHKE HaIIPABJICHO Ha TOCTHIKEHHE CIEYIOLIHX
OCHOBHBLIX IIeJIeii:

°® OCBOEHHC 3HAHHH O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MUpa H METojax
CCTECTBCHHBIX HAYK; 3HAKOMCTBO ¢ HambDoyiee BAKHBIMM WIEIMH W JAOCTHIKCHUSMHU
CCTCCTBO3HAHHMS, OKa3aBIIMMH ONpEJCNAIONee BIUAHWC HA pa3sBUTHE TEXHHKH K
TEXHOJIOIHH;

°¢ OBJIAICHHC YMEHUAMH IPHMEHATL IONYYEHHBIC 3HAHUA I8 OOBICHEHWS SBIICHUH

OKpYXAlOLEro  MWpa,  BOCHPMATHA  WH(OPMALMH  €CTECTBEHHO-HAYYHOLO |
4



NpOECCHOHANEHO 3HAYUMOTO COZIEpxKanys; pa3sBUTHE WMHTE/UICKTYaJIbHbIX, TRBOPYECKHX
CHOCOOHOCTEH M KPHUTHYECKOTO MBIIIIEHHS B XOJe IDPOBEAEHHUS  IIPOCTERIIIX
UCCIICJOBAHMH, aHaM3a SBICHUH, BOCIPHATHS H MUHTEPIPETAIHN ECTECTBEHHO-HAYYHOU
UHbOpMAIKH;

°** BOCIHTaHHWE YOEKACHHOCTH B BO3MOKHOCTH MO3HAHHMA 3aKOHHOM NIPUPOJLI |
MCTIOIE30BAHMS  NOCTHXKEHMH CCTECTBEHHBIX HAyK [UIs DPa3sBUTHA LMBIIM3ALUAH U
TOBBIICHHS KAUCSCTRA KU3HH;

°¢ NPHUMCHEHHE €CTECTBCHHO-HAYYHBIX 3HAHWHI B NPO()eCCHOHANBLHOMN IEITCILHOCTH U
NIOBCETHEBHOM KM3HH I obecredeHus 6e30MacHocTH HKU3HEACATENLHOCTH; TPAMOTHOTO
HCIIONb30BAHMS COBPEMEHHBIX TEXHOJIOIHH; OXPaHbl 3J0POBbsi, OKPYIKAFOIIEH Cpebl.

*s cHOPMHPOBAHHOCTh OPEACTABIICHUH 0 LIEJIOCTHOH COBpEMEHHOH
CCTCCTBEHHOHAYYHOH KapTHHE MMpa, O NPUPOJE KaK EIHHOM LEJOCTHOI CHCTEME, O
B3aUMOCBSI3M  4EJIOBEKA, MPHPOALI W o0InecTsa; o POCTPaHCTBEHHO-BPEMEHHBIX
Macmrabax Beenennoii;

°¢ BIAJCHWE 3HaHMAMH O HawOO/ee BaJKHBIX OTKPHITHSX W JOCTHXKCHUSX B OOIIACTH
CCTCCTBO3HAHMS, MOB/JMABIIMX HA DBOJIOLMIO MPEACTABICHHA O NPUPOIE, HA Pa3BUTHE
TCXHHUKH W TEXHOJIOTHH;

*¢ COPMUPOBAHHOCTE  YMEHHMS NPUMEHATh  €CTECTBEHHOHAYYHBIE 3HAHUS  JUId
OOBSICHEHHS OKPYIKAIOMHX ABICHMIA, COXpaHeHHs 30pOBbs, obecrneyeHus 6e30NacCHOCTH
JKU3HEESATENbHOCTH, OeperxHoro OTHOUICHHUS K NIPUPOJIE, PalMOHAIEHOTO
[IPHPOJIOINOJIL30BAHMNS, & TAKIKE BBIIOJHEHHMS POJIM IPAMOTHOTO NOTPeGHTEIIS

** COPMHUPOBAHHOCTE NPEICTABICHNH O HAaYYHOM METO/IC IO3HAHHS TIPUPOILI M
CPCACTBAX M3Y4YCHHS MEramupa, MakpoOMHpa H MHKPOMHMpA, BIIAJACHHE MpUEMaMH
CCTCCTBCHHOHAYYHBIX HAOIIOJEHHMH, OIBLITOB HMCCIEJOBAHUN M OICHKH JIOCTOREPHOCTH
TNOJIYYEHHBIX PE3YIILTATOR;

*® BIQJICHNC MOHATHHHEIM allNapaToM €CTECTBEHHLIX HAyK, TO3BOJISFOMIMM MO3HABATS
MHp, YHacTBOBATE B JMCKYCCHSIX II0 €CTECTBEHHOHAYYHBIM BOIPOCAM, HCIIOJB30BATH
PasIu4HBIC UCTOYHHUKHM WHMOPMAIMH JUIS TOJTOTOBKH COOCTBEHHBIX paboT, KPUTHYECKH
OTHOCHTBCA K coobmennsmM CMU, copepxkarmm HAYYHYIO HHOOPMAIHIO;

*° CHOPMUPOBAHHOCTH YMEHHH ITOHHMATE 3HAYUMOCTD €CTECTBEHHOHAYIHOI'0 3HAHUS
JULE KX/TOTO 9C/I0BEKA, HE3ABHCHMO OT €ro npodeccuoHaBHOM NEATEILHOCTH, PA3IHYaATh
(aKTeI ¥ OLEHKH, CPABHHBATH OLIEHOYHbIE BBIBOJIbI, BUIETE HX CBA3b C KPUTEPHIMH OLIEHOK

1 CBA3bL KPHTEPHERB € OPE/IEICHHON CHCTEMON 1IEHHOCTEH.



2. OBIIAST XAPAKTEPUCTMKA YUYEBHOW [UCIMILIAHBI

«ECTECTBO3HAHME»
Hucuummna EcrecTBO3HaHME OTHOCHTCS K IIPEAMETHOM 0611acTi EcTecTReHEbIe HayK{
o IIICC3  conmanbHO-3K0HOMUYECKOro TPOhHILs JUCLHUIUIMHA  SIBIAETCS
0azoBoii.
Ecrecrosnanme — Hayka O SBIEHMSX M 3aKOHAX IPHPOJBL CoBpemenHoe

CCTCCTBOSHAHMC BKIIOYACT MHOMKECTBO ECTCCTBEHHO-HAYYHBIX OTpacied, U3 KOTOPBIX
Haubollee BaAIKHEIMH SBIAIOTCH (U3MKA, XHMHS M OHONOrus. OHO OXBATHIBAET WHPOKKH
CICKTP BONPOCOB O pPasHOOOPa3HBIX CBOMCTBAX OOBEKTOB MPUPOIEL, KOTOPBIE MOYKHO
paccMaTpuBaTh Kak SIHHOE IEII0E.

EcrecrsenHo-HayuHble 3HAHUS, OCHOBAHHbLIE Ha HUX TEXHOJIOIHH (OPMHUPYIOT HOBBIH
00pa3 s kuM3HH. BBICOKOOOPa3OBAaHHBIH 4YelOBEK HE MOIKET JUCTaHIUPOBATLCA  OT
(yH/IaMEHTANBHBIX 3HAHUH 06 OKPYKAIOMEM MUPE, HE PHUCKYs OKa3aThest OECIIOMOIIHLIM B
npodecCHOHABHONR JlesTenpHOCTH. JlroGoe NEPCNEKTHBHOE HANPAaBICHHE JIEATEIILHOCTH
HEJIOBCKA [PAMO WM KOCBEHHO CBA3aHO C HOBOW MATEpPHANLHON 03308 W HOBBIMH
TEXHOJIOTHSIMH, M 3HAHME UX CCTCCTBEHHO-HAYYHOM CYIIHOCTH — 3aKOH ycIlexa.

Ecrectposnanme —  HeoThemieMas — COCTABIAIOMAS KYJAbTYPBI:  ONpeHess
MHPOBO33PCHUE HCIOBCKA, OHO NMPOHMKACT U B IYMAHUTAPHYIO cepy, H B OBLIECTBEHHYIO
KM3Hb. PalHOHANBHBIA ECTECTBEHHO-HAYYHBIH METO/, chopMupoBaBINHACA B paMKax
CCTCCTBEHHBIX HAyK, 00pa3syeT eCTeCTBEHHO-HAYYHYI) KAPTHHY MHpa, HEKoe oOpa3Ho-
¢unocopekoe 0600MICHHE HAYIHBIX 3HAHMIA.

OCHOBY €CTECTBOZHAHMS IIPENCTARISICT ¢usuka — Hayka O HpHPOME, HM3YHAIONIas
HauOonee BaKHBIC SABJICHHS, 3aKOHBI W CBOMCTBA MarepHanesHOTO Mupa. B duskke
YCTAHABABAIOTC YHUBCPCATILHBIC 3aKOHBI, CHPABEANTHBOCTS KOTOPBIX MOATBEPIH/IAETCS HE
TOJILKO B 3€MHBIX YCJIOBHSX U B OKOJIO3EMHBIX IPOCTPAHCTBAX, HO U BO Beel Beenennoii. B
9TOM 3aKIIFOIACTCS OJIAH M3 CYHIECTBCHHBIX NPH3HAKOB (H3UKH Kak (yHIaMEHTaIbHOMN
HayKy. OusKKa 3aHUMaeT 0coB0E MECTO CPC/IH ECTECTBEHHBIX HayK, O3TOMY €€ NMPHHSITO
CYUTATH JIMZEPOM ECTECTBO3ZHAHMAL.

EctecTBoznanue kak Hayka 0 SBICHHIX U 3aKOHAX NPHPOJIBI BIITIOYAET TAKIKE OJIHY M3
BLKHEHIINX OTPACTICH — XHUMHIO.

XuMHST — HayKka O BEHIECTBAX, HX COCTABE, CTPOCHHMH, CBOMCTBAX, IMpoIeccax
TIPCBPAIICHAS, HCIIONb30BAHUK 3aKOHOB XHMHH B NPAKTHYECKOH JIEATENBHOCTH MOMCH, B
CO3[IaHMH HOBBIX MaTCPUAIIOB.

Buonorus — cocraBHas wacTe ecrecTBO3HAHUS. DTO HaykKa o XkuBoH Ipupoje. Ouna

M3YHAeT PACTUTENLHBIN, KUBOTHBIA MAD U 4EJI0BEKA, HCTIONIL3YS KaK COBCTBEHHDIC METOIH,
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TaK W MCTOJBI JAPYIHX HayK, B HACTHOCTH (PMBWKH, XMMHU M MATEMATHKH: HaOIIOICHNS,
OKCIICPHMEHTDI, HCCEOBAHUS C MOMOUIBIO CBETOBOrO M JIEKTPOHHOTO MHMKPOCKOINA,
00pabOTKy CTATHCTHYECKHX MAHHBIX METOJAMA MATEMATHUECKOH CTATHCTHKH H Ap.
BHONOr#s BBIABIISET 3aKOHOMEPHOCTH, MPHCYIUHE KU3HH BO BCEX G¢ TIPOSBICHUSX, B TOM
qHciIe OOMEH BEMIECTB, POCT, PA3MHOMKEHHE, HACTEACTBEHHOCTh, H3MEHUUBOCTD, HBOJTIONHIO
| Jp.

B npodeccronanbHbix 00pa3oBaTeNnbHLIX OpraHu3alusx, peau3yIommx
00pasoBaTeNLHYI0 IIPOrPaMMy CpeHero OoOmero o6pasoBaHMs B Tpejelax OCBOCHHS
[IIICC3 CIO na 6a3e ocHOBHOro 06wIEro 0Gpa3OBAHMS, H3YHaCTCs WHTETpUPOBAHHAS
ydeOHas mucumrvna «EcTecTBO3Hanye», BKIIOYAIOMAS TPH pasfela, OONaarolme
OTHOCHTEJIBHOH ~CaMOCTOATENLHOCTEIO M [ENOCTHOCTBIO — «Dusuxayn, «XuaMusy,
«buonorus» — 9TO He HApymaeT NpPHUBBIYHYIO JIOTHKY ECTECTBEHHO-HAYYHOTO
00pa3zoBaHus 00YYArOIHXCS.

Ipn ocsoennn cnenmamsrocreit CIIO cOLMANEHO-9KOHOMHYECKOTO H TYMaHHTAPHOTO
npouiieli  mpodeccHoranbHOro 00pa30BaHMs ECTCCTBO3HAHHE H3y4aeTcs Ha 6A30BOM
yposHe OI'OC cpennero ofmero ofpaszosanus € yueToM CHeUU(PHUKE OCBAHBAEMOM
NpodeccHy HITH CHEeNHAILHOCTH.

B nponecce peammzaumu copepkanus yueGHOH mucumrumunl  «EcTecTBO3HAHMEY
3HAYMMO M3y4CHHE pasjiena «DusuKay, KOTOPBIH BHOCHT CYILECTBEHHBIH BKJIA B CHCTEMY
3HaHMH 00 OKpyxaromeM Mupe. DTOT pasjien ABISETCS CHCTEMOOOPA3YIOMEM TSl APYIHX
paseioB y4eOHOM JUCIMILUIMHBL, ITOCKOJILKY (DH3HUECKME B3aKOHBI JIEKAT B OCHOBE
COJIEPKaHHs KyPCOB XHMHUHK ¥ OHOJIOIHH.

Ilpy wm3yuenun yueOHOrO Marepuana 1O XUMHH W OHOJIOTHH HenecoodpazHo
AKIEHTUPOBAaTh BHUMaHWE O0YYalOMXCH HA JKU3HCHHO BKHBIX OOBEKTAX HPUPOJBI
OpraHuiMe 4ejoBeka. 310 ruppocdepa, armochepa u  Ouocdepa, KoTopwle
paccMaTpUBalOTCA C TOYKH 3PEHHS XUMHYECKMX COCTABOB M CBOMCTB, WX 3HAYCHWS JUIS

JKMBHEACATEILHOCTH TIOACH.

3. MECTO YYEBHOW IUCUHUILIMHLI B YYEBHOM ILIAHE

B yuebnpx mmanax IMMICC3 puctmMnivua BXOOUT B COCTAB 0b11e00pa3oBaTENEHOTO
y4eOHOTO IHKA.
DopMHpYETCst B COCTABE [MCUMIUIHH IO BLIGOPY W3 0OM3aTENBHBIX IPEAMETHBIX

obiacreit



O6bem yueOHoi JHCIHNIMHBI U BAALI y4e0no0ii pagoTsI
KonmueeTso yacor na ocsoenue yae6noi qHCHHNANADL:
MaKCHMabHOU yueOHOM Harpy3ky oOyuaromerocs 138 gacos, B ToM wncie:
00si3aTenLHON ayIMTOPHON yueOHO# Harpysku ofyuaromerocs 12 4acos;

caMocToATeNbHON paboTsl oby4yaromerocs 126 yaca.

Buy yuaebnoii pabornl O6bem gacos
Makcumanbnas ygeduas Harpyska (Bcero) 198
O6sa3areabnan ayuTopHast yd9eGHas HArpy3Ka (Bcero) 18

B TOM YHCIIE:

n1abopaTopHbIe 3aHATHS -

IIPAKTUYECKHE 3aHSITHS 8

Camocronrensnag padora ofyqaromerocs (Bcero) 180

Hrorosas arrecranus B hopme nuddepeHupoBaHHOro 3a4eTa

4. PE3YJIbTATHI OCBOEHUSI YYEBHON JUCIMIIIUHEI

Ocpoenne copmeprkanus yueGHoM mucuumvusl «EcrTecTBo3Hanuey obecrneuuBact
JOCTHIKEHHE 00YHAIONMMHUCS CIEYIONIHX PE3y IbTATOR:

* IHYHOCHIHBIX:

JI1— ycToiuuBEIf HHTEPEC K HCTOPHY M JIOCTHIKCHUAM B 00J14CTH CCTECTREHHBIX Hayk,

1YBCTBO FOPIIOCTH 32 POCCHHCKHE €CTECTBEHHBIC HAYKH;

JI2— TrOTOBHOCTE K TPOMOIKEHHUIO OOPA3OBAHMS, MOBBIIICHHIO KBaIM(pUKAIIHE B
130panHOH NPOQECCHOHANLHON JIESITENLHOCTH € HCIONL30BANHEM 3HAHMHE B OBJIACTH
ECTECTBEHHLIX HAYK;

JI3— 0OBexTHBHOE OCO3HAHWE 3HAYMMOCTH KOMICTCHIMH B OOJACTH CCTECTREHHDBIX
HayK JUIsl 4eJI0BeKa M o0lIecTBa, YMCHUE WCIIONL30BATh TEXHOJIOTHYECKUE JTOCTHIKCHUS B
obnacTy PU3KKH, XUMHH, OUOJIIOTHM JUISl TIOBBILICHUS COGCTBEHHOTO WHTEIIEKTYATLHOTO
pa3BuTHs B BEIOpaHHOHN POdeCcCHOHAILHON JeITENBHOCTH,

JI4— ymeHue npoaHau3MpOBaTh TEXHOTCHHEIE [TOCIIEICTBHS IS OKDY>KaIOIIeH cpejibl,
OBITOBOM M NIPOH3BOICTBEHHOM JIEATEIBHOCTH YEIIOBEKA;

JIS— TOTOBHOCTE CamMOCTOATENLHO AOOBIBATL HOBBIE IS cebsl CCTECTBEHHO-HAYYHEIE

3HAHWs C HCTIOJIB30BAHUMEM 1151 9TOT0 HOCTYIIHBLIX HCTOUHHKOB HH(!)OpMal[HH;




JI6= ymenwe ynpaBnATE CBOEH IO3HABATENBHOH  AESTENBHOCTHIO, [IPOBOJIATH
CaMOOILICHKY YPOBHs COOCTBEHHOTO MHTEIUIEKTYATLHOIO PA3BUTHS;

JI7— ymenwe BpICTpauBarh KOHCTPYKTHMBHBIC B3aMMOOTHOLUIGHHsS B KOMAHIe IO
PEIICHHUIO 001X 3324 B 00JIACTH €CTECTBOZHAHMS

°* MEManpeomenmmnblLx:

M1~ oBnanenne yMEHHSIMH ¥ HABBIKAMH DPAa3NIMYHLIX BHIOB [I03HABATEIBHOI
ACSTCIBLHOCTH [ H3Y4CHUS PA3HEIX CTOPOH OKPYIKAOIIEIO ECTECTBEHHOTO MHPA;

M2—- 1npuMeHeHHE OCHOBHBIX MCTOZOB [03HAHMS (HaOJIOLEHHS, HAYYHOT'O
SKCTIEPHMEHTA) ISl U3YYCHHUS PA3IMIHBIX CTOPOH €CTECTBEHHO-HAYYHOM KAPTHHBI MHpa, ¢
KOTOPBIMU BO3HHKACT HEOOXOAMMOCTh CTANIKHBATLCS B NpodeccuonansHol chepe;

M3~ ymeHue onpejessTh UeM M 3aj[aun JCSTeNbHOCTH, BLIGUPaTh CPeicTRBa LIS WX
JOCTHIKEHHS Ha MPAKTHKE;

M4~ yMeHue HCIONB3OBATH PA3IMYHbIE MCTOUHHKH JUTS IOIYYCHHS €CTECTBEHHO-
Hay4HOW MHOOPMAUMM H OLECHWBATH €€ JOCTOBEPHOCTb UL MOCTVKEHHS MOCTAB/ICHHBIX
LleeH 1 3amau;

° RPEOMEMHBLX:

II1—= cpopmuposannocTs npefcTaBlieHuil O METOCTHOH COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHE MUpa, IPUPOJIE KAK SAUHON LENOCTHON CHCTEME, B3aHMOCBS3H YyeJloBeKa,
IIPUPO/BI ¥ 00LIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX MacTabax BeemeHHOM;

[12— Bnajenne 3HaHWSIMH 0 HAUOOJIEE BAXHBIX OTKPBITHIX M JIOCTINKCHHAX B OBIACTH
CCTECTBO3HANMSA, IOBIMSBINMX HA JBOIIOLAIO IPEJICTABICHUA O IPUPOJE, HA pa3BHTHE
TEXHHUKHA H TEXHOJIOTHIA;

I3~ chopMHpPOBAHHOCTE YMEHMS TIPHMEHSTH €CTECTBEHHO-HAYYHBIC 3HAHUS IS
OOBLACHEHHMs OKDYIKAIOM(MX SBICHUH, COXPAHCHHS! 3/I0pOBbs, obecrieyeHus: 6E3011aCHOCTH
KHBHC/ICATE/ILHOCTH,  OCpPeIKHOr0  OTHOMICHHS K [PUPOJE,  PALHOHATILHOIO
IPAPOJOIIONE30BAHMS, & TAKIKE BLIIOIHEHHUS POITH TPaMOTHOIO MOTpebuTes;

14~ cpopMUpOBaHHOCTL NPEICTABIEHHN O HAYYHOM METOJE MO3HAHUS NIPUPOABI U
CPCICTBAX HM3YYCHHSI METamMupa, MaKpOMHpa W MUKDOMMpA; BIAIEHHE IpHEMaMH
CCTCCTBCHHO-HAYYHBIX HAOMIONCHAH, OIBITOB, MCCNENOBAHUA H ONEHKH JOCTOBEPHOCTH
TIOJyYEHHBIX PE3YIBTATOB;

[I5— BnajeHne MOHATHIHBIM aNAPaTOM ECTECTBEHHBIX HayK, I03BOJISIONAM
O3HaBaTh MHp, Y4YaCTBOBATL B JIUCKYCCHSX M0 ECTECTBEHHO-HAYYHBLIM BOMpPOCAM,
HCTIONBL30BATE PA3/IMHYHBIE HCTOYHHKH HHQOPMAIMHK UL TTOArOTOBKM COOCTBEHHBIX PaboT,

KPUTHICCKU OTHOCHTBCH K coobmennsam CMMU, comeprkarum nayqnyo unbopMammio;



[16— cdopmMHUpOBaHHOCTS YMEHMH MOHWMATH 3HAYUMOCTD €CTECTBEHHO-HAYYHOTO
3HaHUs JUIS K&KIOIO 4YelOBEKa HE3aBMCHMO OT ero Npod)ecCHOHATLHON JeSTeNbHOCTH,
paznuyarh (akTol W OLEHKH, CPAaBHHBATH ONCHOYHBIC BBIBOABL, BHACTH HX CBS3b C

KPHTCPUSMH OLICHOK ¥ CBA3L KPUTEPUEB C OTIPE/ICIIEHHON CHCTEMO# [EHHOCTE}H.

5. COAEPKAHUE YYEBHOM JACLIATIITAHBI
OU3HUKA

Bseoenue

Ousuka — (yHaavMeHTambHas HayKa O NpHpPOZE. EctecTBeHHO-HayuHBI  MeTO
MO3HAHHMSI, €r0 BO3MOKHOCTH ¥ I'PAHUIIBI IPHMEHHMOCTH.

ENvHCTBO 3aKOHOB NMPHUPOIBI M COCTABA BEIIECTBA BO BCeNCHHO. OtkpeiTas B huszmke
— OCHOBA ITPOrpecca B TEXHUKE U TEXHOJIOTHH NPOU3BO/ICTRA.

Mexanuxa

Knnemaruxa. Mexaundeckoe npmxenue. CucreMa oTcyera. Tpaexropust nBmKeHuUs.
Iyre.  Ilepememenme. PapHOMEepHOE  NpPSAMOJNMHEHHOE  J(BHIKCHEC. CkopocTs.
OTHOCHTENBPHOCTS MEXAHWYECKOTO IBHYKCHUA. 3aKOH CIOMKEHHS ckopoctedt. Cpennss
CKOPOCTL I HEPABHOMEPHOM JIBHXKCHUH. MrHOBEHHAs CKOPOCTh. PaBHOYCKOpeHHOE
NpAMOITHHEHOE JBInKerne. Yckopenue. CRoGOAHOE NajeHne Tel.

Munamuxa. Macca u cuna. BsaumoseiicTere Teir. 3akousl THHAMAKH. CHIIL B IpPHpO/IE.
3aK0H BCEMHPHOTO TATOTEHUS.

3aKoHBI cOXpaHeHHsi B Mexamuke. VIMmymsc Tenma. 3akom COXPaHEHHs HMITYILCA.
Peaxtusnoe jBikenne. Mexanuueckas paGota. MommmocTs. Mexamnueckas DHEPIHsL.
Kuneruaeckas sueprus. Kunerwueckas smepras u pabora. IloTennuansuas sseprust B
PaBHTALMOHHOM T10JIe. 3aKOH COXPAHEHHUSI HIOJTHONH MEXaHHYeCKOH SHEPri.

Ocroser monexynspnou gusuxu u mepmoOunamuxy

Mouekynspaas ¢pusmia. Atomucruyeckas Teopus CTpoeHus BemecTBa. Habmonenus
W OHBITHL IOATBEPHKIAIOMIKNC aTOMHO-MOJICKY/ISPHOE CTPOEHME BemiecTBa. Maccehl U
pasMepbl MONeKyl. TemioBoe ABMIKEHHE HaCTHL BemecTBAa. BPOYHOBCKOE JIBIIKEHUC.
Mneanbubiii ras. Temmeparypa Kak Mepa cpefieidl KMHETHUGCKOH SHEPrUH YaCTHIL.
YpaBHEHHE COCTOSHHMS H/ICATLHOTO ra3a. Mojies JKuaKOCTH. IToBepXHOCTHOE HATAKEHUE U
cmauuBanue. Kpucrammdeckue u aMmopgHbIc BenecTsa.

Tepmopunamuxa. BuyTpernss oneprms. Pa6ota M TerooTZada Kak CHOCOGEI
M3MEHCHYA BHYTpeHHEH onepruu. Ilepserii 3akon Tepmonunamuky. TemsioBble MAIHHE! |
HX [IPUMEHEHHE,
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Ocnogol 21eKxmpoOunamuKy

JuaexTpocraTuka. B3auMOofeHCTBAE 3apSKEHHBIX Tel. DNeKTPHUECKHM 3apsz. 3akoH
COXpaHCHHsl 3IEKTPHYCCKOro 3apsiga. 3axoH Kyroma. DiekTpocTaTWyeckoe Ioje, ero
OCHOBHBIC XaPAKTEPUCTHKHA U CBA3h MEYKTY HHAMH.

Hocrosmupiit Tox. Ilocrosnubit snexrpuueckuit Tox. Cuna Toka, HAIPSIKEHUE,
DIIEKTPUYECKOE CONpOTHRICHHE. 3aKkon Oma s yuacTKa 3/IeKTPHYECKOH 1[EITH.

MarnnTHoe noje. MarHATHOE IIONE M €0 OCHOBHBIE XapaKTEPHCTHKH. JleHcTRue
MarHuTHOTO II0JIs HAa NPOBOJHHK € TOKOM. 3aKoH Amrepa. DIeKTpoABHraTeNb. SBienue

BJIIEKTPOMArHuTHO H HHIOYKIIHHA.

Konebanus u eonnet

Mexanu4deckne kosebanus w Boannl. CBoOOMHEIE KOneOaHus. Ilepuon, wacrota u
amnMTya Konebanui. Iapmonnyeckue KkosneGanus. MexaHHUECKHE BOJHBI ¥ MX BHJBL
3BYKOBbIE BOJHBL YIILTPa3BYKOBBIE BOJIHBL. YJIETPasByK M €ro HCIONE30BAHNE B MEIHIMHE
1 TEXHHKE.

JJIEKTPOMATHHTHBIE KoJeOaHHa u  BoaHbL CBOGOJHbIE 3JIEKTPOMAarHUTHEIC
konebanus. KonebarenbHblit KOHTYp. DNEKTPOMArHHTHOE TOJE. DIEKTPOMArHHTHLIE
BOJIHBL. CKOPOCTD 3NIEKTPOMAarHUTHBIX BOJIH.

CeeroBble Bosinbl, PasBuTie npejcTasienuii 0 NPHPOAE CBETd. 3aKOHEI OTPAXKEHMUS U
IIPENOMIICHHS CBETA.

Jlunzel. Qopmyna TOHKOMH THU3EL

Dnemenmyl K6anmoeoi Gusuxy
Kpanrossie cBoiicrsa ceera. Ksanrosas runoresa [Tnaxka. DoTosnexTpuYecKuit
abdexr.
Duznka aroma. Mognemu crpoerns atoma. Ousir Pesepdopra.
®u3uKa ATOMHOIO0 S/IPa M 3JIeMEHTAPHBIX YacTHL. COCTaB U CTPOCHHE aTOMHOTO
a7pa.
PajuoaktusnocTs. PaguoakruBHbIe U3TyUeHNs H X BO3EHCTBUE HA JKHBLIC
OpraHu3MEl.
Beenennas u ee ssonoyus
Crpoenue u passurue Beesrennoit. Moens pacumpsromeiics Beenennoii.

Ipoucxoxnenne Conneunoii cucremsr. CoBpemennas Gpusnueckas KapTHia MHpa.
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XNMUA
OBIIASI H HEOPTAHHYECKAS XUMUS
Ocnognble ROHAMUA U 3AKOHBL XUMUY

Ipeamer xumun. BemectBo. Atom. Monekyia. XuMUUeCKul 3MeMeHT U dopmsl ero

cymectBoBanus. [IpocTeie u ciokmbe BemecTsa.
Iepuoouueckuii saxon u Ilepuoduueckas cucmema Xumudeckux s1eMenmos A H
Menoeneesa

Orxpeitue [lepuonnyeckoro 3axona. ITepromueckas CHCTEMA XHMHYECKAX 21EMEHTOR
H. V. Menneneesa. 3navenne Ilepuommdeckoro 3akoHa o Ilepuoguueckoit cucTeMsl
xummaecknx  onementos JI. W. Menneneesa Juis passuTHA HAYKH W [IOHHUMAHMS
XAMWYCCKOH KapTHHLI MHpA.

Cmpoenue sewecmea

KopanenTuas cBass: Henossipas u nonmspnas. MoHHAs cBs3b. KATHOHBI ¥ AHHOHDL

Merannmuyeckas css136. BojoposHast cBsi3b.
Booa. Pacmeoper

Boga B mpupose, ObITy, TexHuke M Ha Mpom3BojcTBE. (DUIMYECKHME U XUMHYECKUE
CBOMCTBA BOAbL ONpecHCHHE BOMBL ArperaTHBIC COCTOSHHS BOJBI H ¢ [epexons! U3
O/IHOTO arperaTHoro COCTOSIHUS B J{PYTOE.

Xumuneckue peaxyuu.
[TonsaTre 0 XuMuUecKoi peaknun. THITB XAMUYECKUX peakuui. CKOpocTh peakiyu 1
(axTOpEL, OT KOTOPBIX OHA 3aBUCHT.
Heopaanuyecxue coedunenus

Kraccuuxanus Heoprannyeckux coeHHEHRH H X CBOHCTEA. Oxcumbl, KHCIOTEI,
OCHOBaHMsI, COJIH.

[onarue o runponuze coneil. Cpea BOHBIX PacTBOPOB COJCH: Kucas, HeHTpaibHas,
menounast. Bogopoausii noxasarens pH pacteopa.

Meranmbr. O6mue pusnyeckue U XUMHYECKHE CBORCTBA METAIIOB.

Hemerannel. OBmas xapakTepucTHKa IIIaBHBIX MOArPYIIT HEMETAINIOB Ha INpUMEpE
IaJIOTEHOB.

Baxneiliube coeauHEHMS MeTANTOB M HEMETALIOB B TIPHPOJIE U  XO3STUCTBEHHOH

JACATCNLEHOCTH YeJIOREKA.
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OPTAHMYECKAS XUMMSI
Opzanuueckue coeounenus

OCHOBHBIE MONOXEHHS! TCOPHU CTPOCHHS OPraHHUCCKUX COCTMHCHMIL Mmuoroobpasue
OpraHuvecKux coemuHenui. IlonsTue uzomepuu.

Yrnesojoponsl.  IlpenenbHble W HempenenbHbIE yriesojoponsl.  Peaxmms
nomuMepr3aii. [IpupojHbIe CTOYHUKH YrieBOLOPOOB. YIIEBOAOPOSI KAK OCHOBA
MEKIIYHAPOJIHOTO COTPY AHMYCCTBA M BaKHEHIMH HeToUHMK hopMuposanus Giomkera PO,

Kucnoponcomepxamue OpraHHYecKHe BEIIECTBRA. IIpencraBurenu

KHCJIOPONCOACPH AIIIX OPTraHHYECKAX COCOMHCHUH: METHIOBBIA U ITHIOBBIA CIIHPTEL,

TTHICPHH, YKCYCHAs KHCIO0Ta. JKHUPEI KaK CIOXHBIE SQUPEI.

YIiaeBoibl: IOK03a, KpaxMall, Lesunonosa.

A30TCOJICpXKALIME OPraHMYeCKHE COCHMHEHHS. AMMHbI, AMUHOKHUCIIOTHI, OeKH.

Crpoenue u Gronornyeckas GyHKIHs GeKOB.

Xumust u orcuszne

XUMHsSL W OpraHu3M dYeloBeka. XHMHYECKHE OJICMEHTHI B OpPI'aHU3ME dYellOBEKa.
Opranuyeckne © HEOpraHMyeckwe BemlecTBa. OCHOBHBIC SKAZHEHHO HeobXo/1uMBbIE
COC/IMHEHHUA: OENKH, YIICBOJbBL, KUPbI, BUTAMHHEL VYTJICBOAM — [JIABHBI HCTOYHHK
PHEPTHMM oOpranusma. Pomb xupoB B opranmsme. XojecTepwn # ero pois B 3/I0pOBBE
YENIOBeKa.

MiHepaibHbIe BElecTsa B IPOIYKTAX THTAHMS, HIIERbIe J0BaBKY. CbanancuposanHoe
ITUTaHKE.

Xamust B Obity. Boma. KauectBo Bogs Moromme u YACTAMINE cpencTBa. [IpaBuma
GesonacHoit paboTsl co cpencTBaMK GHITOBOMH XHMHH.

Poi XMMHYECKHX 377€EMEHTOR B IKHU3HH pacTeHuid. Y aobpenus. XuMHUUECKHE CPEICTRA
3aIIMTEI PACTEHHH,

bHOJIOI'vus
buonozus — co6oryniocmb nayk o Jcusoil npupode. Memodw
HAYYI020 nO3NANUs 8 BUON02UY

JKuBas npupona kak OOBEKT H3YUCHHS OGHMOIOTHH. MeTonel uMCCHENOBAHMS IKHBOM
IpUpOAEl B Ouonornu. OnpeaeneHue >KU3HU (C IpHBICYEHUEM MarepHaga 13 pazjernon
(ysuKn u XuMum). YPOBHH OpraHu3aliy Ku3H.

Kuemra
Hceropns wmsyuenuss xietku. OCHOBHBIC TOMOKEHUS KICTOUHON Teopur. Knerxka —

CTPYKTYPHO-QYHKIMOHANbHAsL (3TIeMEHTApPHAS) €/IMHUIA KU3HIL.
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Crpoenue knetku. IIpokapwoThl ¥ 5YKapuOThl — HERIIME ¥ BBICIIHE KIETOYHMIE
opraHu3Mbl. OCHOBHBIE CTPYKTYPHBIC KOMIIOHEHTHI KIETKM Sykapuor. Kierodmoe sipo.
QyHKIMS AApa: XpaHEeHHe, BOCTIPOM3BEICHHE U IIepeada Hac/eICTBEHHOH nadopMarmy,
PErYJIALHISI XUMUYECKON aKTUBHOCTH KNETKH. CTPYKTYpa M (DYHKI[HH XPOMOCOM. AyTOCOMEI
¥ TI0JIOBBIE XPOMOCOMBI.

Buosiornueckoe 3HayeHwe XHMHUYECKHX OJEMEHTOB. HeopraHmueckue BelIeCTBA B
cocraBe KICTKHU. PO BOJbI KaK PAacTBOPUTENs M OCHOBHOIO KOMIIOHEHTa BHYTpEHHEH
Cpe/Ibl OpPraHu3MOB. YTICBOABI H JIMITMALI B KiteTKe. CTpyKTypa 1 Gronornyeckae GyHKIun
Genkor. CTpoeHHe HYKICOTHIOB W CTPYKTypa monudykineotumubix nemei JJHK u PHK,
AT®. Bupycei u Oaxrepuodarn. Hekierodnoe cTpoeHME, KH3HEHHBIH WHKI H €ro
3aBUCHMOCTh OT KJICTOYHLIX Qopm xu3nu. Bupycsl — Bo3Gymurenu unbeKuoOHHBIX
3abonesanuii; monsTue o6 omkosHpycax. Bupyc mmmynoseduuura uwemosexa (BUY).
[Mpodunakruxa BUU-undexmmn.

Opeanusm

Oprannsm — eaunoe nenoe. MHOroo6pasue opranusmMos.

OOMeH BewecTBOM U dHepruei ¢ OKpyKaroweil cpejodl Kak HeoOXOmUMOE YCIOBHE
CYLLECTBOBAHHS KHBBIX CHCTEM.

CnocobHocTh K CaMOBOCIIPOM3BE/ICHHIO — OJHA M3 OCHOBHBEIX OCOOEHHOCTEH IJKHBBIX
OpraHu3MoB. JlejeHne KIETKH — OCHOBA POCTa, PA3BUTUS U Pa3MHONKEHMS OPraHH3MOB.
Becnonioe pasmuoxenue. Ilonosok nponece u monosoe pasmuoxenue. OmIONOTBOPEHHE,
ero OHOJIOTHYECKOe 3HAYEHHE.

llousatve 00 mumMBHAYaTbHOM (OHTOTEHE3), SMOPHOHANLHOM (IMOPHOTEHE3) H MOCT-
OMOPHOHANLHOM DPasBHTHH. WHMBHIyalbHOE pa3sBHTHE YEJIOBEKA M €r0 BO3ZMOKHbIE
HapYILIEHHSL.

Obmue npejCTAaBICHUS O HACIHEJCTBEHHOCTH ¥ W3MEHUYHBOCTH. | eHeTHuYecKas
TEPMUHOJIOTHS ¥ CHMBOJIHKA. 3aKOHOMEPHOCTH HacTenoBanus. HacnejoBanue npusHaKoB y
denoseka. Ilonoebie xpomocombl. HacnejcTBeHHBIC GONE3HM 4eOBEKA, UX HPHUYHHBI W
npodunaxrika. CoBpeMeHHbIE IPEJCTABIEHHS O TEHE ¥ TeHOME.

I'enernyeckue 3aKonOMepHOCTH M3MEHYHBOCTH. Kiiaccudrkanus GopM M3MEHIHBOCTH.
BnusaHue MyTareHoB Ha OPraHu3M YejlOBeKa.

llpenmer, 3aiaum ¥ METONBI CEICKIUM. [CHETHYECKHE 3aKOHOMEPHOCTH CeNeKIHH.
Yuenue H.M. Basunopa o mnenTpax MHOrooGpasust M I[IPOMCXOMIEHHS KYJNBTYPHBIX
pacTeHui. bHOTEXHONOI|s, €¢ NOCTHIKCHHUS, IEPCHICK THBb] PA3BATHSL.

Buo

14



IBOJIIOUMOHHAS TEOPHA U €€ POJIb B (IOPMHPOBAHUK COBPEMECHHOM ECTECTREHHO-
Hay4HOH KapTHHBI Mupa. Bua, ero xparepuu. [Tomyisiuus kak cTpyKTypHas eJHHULEA BUAA
¥ aposronun. Cranrernyeckas Teopus sBosmonuu (CTD). JIBMKYIIHE CHIlbI DBOJONUY B
cooteercTBud ¢ CTD.

Pesynprarel spomonun. Coxpanenne MHOrooOpasHs BH/OB Kak OCHOBA YCTOHYHBOTO
pazeuTHs Owmochepsl. I[lpuumHbl BRIMEpanus BuIOB. bBHONOrHuYeckmii mporpecc
OMONIOrHyYecKuii perpecc.

["M0Te3pI TIPOHCXONIGHHS SKH3HH. YCIOKHEHWE JKHBBIX OPraHM3MOB Ha 3eMie B
POLECCE DBOMIONMHA. AHTPOIIOICHE3 H €ro 3aKOHOMEpHOCTH. J[0Ka3aTebeTBa PoOjCTBA
YCNIOBCKA € MIICKONHUTAIOIMMU JKUBOTHBIMA. DKONOTHYECKHEe (AKTOPLI aHTPONOreHesa:
YCIOXKHCHUC MOMYIAMHOHHON CTPYKTYPEI BU/IA, H3TOTOBJICHHE OPYIMH TPy/Aa, NEpPexoi oT
PaCTHTEIIEHOTO K CMELIAHHOMY THIIY [HTAaHWS, WCIONL30BAHHE OTHA. |logBlienue
MBIC/IMTEIIEHOH HEATEIILHOCTH M WICHOPA3AeHEHOM peun. [IpoucxoX/eHne YeoBeUecKHX
pac.

Brocdepa — rnobaisuas skocuctema. Yuenwe B. WM. Bepranckoro o buocdepe. Posb
KUBBIX OpraHu3mMoB B Ouocgepe. bruomacca. Buosnorndecknil KpyroBopoT (Ha mpumepe
Kpyroeopota yriepoja). OCHOBHbIE HANPAaBIEHHS BO3ACHCTBHS YelOBeka Ha Guochepy.

Tpanct]nopmaum €CTECTBEHHBIX IKOJIOrHUeCKHUX cucTteM, OcobeHHOCTH dAI'POKOCHCTEM.

IKOJOT s
Beenenme.

OOBeKT M3YUEHHSI IKOJIOTHH — B3aHMOJCHCTRHE KHBBIX CHCTEM. Hcropus pazsurus
3KOJIOTHH. MeTO/1bl, UCTIONb3yeMbIE B DKOJIOIHYECKIX HCCIEA0BAHMAX. PO DKOIOTHH B
(opMUpOBaHIY COBPEMEHHOH KAPTUHBI MHPA U B NPAKTHYECKOH AeATEbHOCTH JIO/ICH.
3Ha4eHue YKOIOTHH B OCBOCHHH IPOYECCHH 1 CHEHATBHOCTEH CPE/IHEro
Ipo(EeCCHOHATBHOrO 06pa30BAHHS.

I. Okonorus KAk HayYHAS JHCHUILIHHA.

Obmas sxonorus. Cpeja obutanus u Gpaxtopsr cpesl. O6ume 3aKOHOMEPHOCTH
AehcTBHS (HaKTOPOB cpenbl Ha oprannam. [Tonyisius. Dxocucrema. buocdepa.

Coumannnas sxosoras. [IpeaMer u3ydeHns conuansHol 5KOT0rHH. Cpena,
OKpYKAroIas 4eyioBeKa, ee crennduxa u cocrosnue. [lousTre «3arpssnenue cpemsy.

Mpuxnapmas sxea0rust. IKOIOrHIECKHE POGIEMBI: PErvOHATLHBIE H
rnobanbnsie. [IpH-4iHEl BOSHUKHOBEHUS IT0GANBHBIX SKOTOrHYCCKIX npodem.

HdemoncTpaumn,

OKonornueckue GaKToOpbl ¥ HX BIIUSAHHE HA OPTAHM3MEL.
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MeXBHIOBbIE OTHOIICHHMS: KOHKYPEHLHMS, CHMOHO3, XUIHUYECTBO, TAPA3HTH3M,

IL. Cpena o0nTanus Ye/ioBeKA ¥ SKOIOTHIECKAN (e30MACHOCTE.

Cpena oburanns genosexa. OKpyKalomas 4eI0BeKa Cpelia ¥ ¢e KOMIIOHEHTEL.
EcTecTBennas u HCKyCCTBEHHAs Cpe/ibl 00MTaH|s Yeoeka. COMHaTbHAS cpena.

I"opoackasn epena. I'opojickas kBapTupa 1 TpeGOBAHMS K €€ IKOTOrHYECKOM
besonacuoctu. Illym u BuGparis B ropoickux ycnosusx. Biusuue uryma 1 Bubpanvu Ha
3/I0POBBLE IOPOJICKOTO YCTIOBEKA.

OKOJIOTMYECKHE BOLPOCH! CTPOUTENLCTRA B TOPOJIE. DKOJOIHUECKHe TpeboBanus K
OpTaHu3allii CTPOUTENLCTBA B ropojie. Marepuasl, HCIIOJb3yeMble B CTPOUTETBCTEE
KUJIBIX JIOMOB M HEXUIIBIX NOMEIIEHHHA. FX skonoruyeckas GesonacHocts. KoHTpos 3a
Ka4€CTBOM CTPOHTEIILCTRA.

Cennckas cpega. OcobGerHOCTH cpe/ibl 0OHTAHAS YeI0BEKA B YCIIOBHAX CETBCKOM
MeCTHOCTH. CeIbeKoe XO3IHCTBO H €r0 IKOJNIOIHYECKHE IIPOBIIeMEL.

JdemoHcTpauus.

Cxema arposkocucTeMBl.

III. Konnennus ycroi4mBoro pa3surus.

BosnukHoBenne KOHUENUHT YCTOWYHBOTO PAsBUTHSL. [ 0baibibIe
sKoNI02UYECKUe NPOOIEeMbL U CHOCODBL UX peuienus. BO3HUKHOBEHHE DKOIOMHUECKHX
MOHATHH «YCTOHYMBOCTB» U «YCTOHYMBOE PA3BUTHE Y.

«YeToHunBoCTh M pazBuTHEY. CIIOCOOH! PELICHHMS SKOIOTHYCCKHX npobiem B
pamkax
KOHIETIHH «Y CTOHYMBOCTE M PA3BUTHEY. DKOJOTHHUECKHIT CIIC/ M HHIEKC YeIOBEYECKOro
pa3BUTHSI.

JemMoxcrpanuu.

Vicrionb3oBanue pecypeoB M pasBUTHE YEIIOBEUECKOro TOTCHIMANA,

MBnexe «KHUBOH MIaHeTHI».

OKOJIOrHYeCKHH clieyl,

IV. Oxpana npupoas!.

IIpupoacoxpanuas gesreabHocTh. Hemopus oxpanst npupoost 6 Poccuu. Tunsl
OpraHu-3alliH, CrocoOCTByIoIMX oxpane nprupoas. Ocobo oxpaksemMbie IPHUPOJIHBIE
TEPPUTOPHH ¥ X 3aKOHOMATEIBHEIH CTaTyC. DKOJIOTHICCKHE KPH3HCEH H 9KOJOTHYECKIE
CHTYaluu. DKOIOruIecKue npobaems! Poccrn.

[Ipupoansre pecypest u nx oxpana. IIpupo/HO-TepPUTOPUATILHBIEC ACTEKTHI

SKOIOrAYeCKuX npodnem. [lpupoiseie pecypest i cIocobbl KX OXPaHEL. Oxpana JiecHbIX
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pecypcoB B Poccun. Bo3MOKHOCTY yHpaBIeHHs! 3KONOTHYECKHMY CHCTEMAMM (Ha mpumepe

JIECHBIX OMOTECONEHO30B W BOJIHBIX OroLeH030B).
HemoHcTpanun,
SIpyCHOCTB PACTHTENLHOIO COOBIIECTRA.
[InnieBsie menw u ceTu B GHoICHO3E.
Kpyrosopor Beiecrs u npeBpaiienne sSHepriy B 5KOCHCTEME.

Ocobo oxparsiembie npuposnbie TepprTop Poccuu.

IIpumepHbIe TeMBI JOKJIAIOB.

1)BozobHoBnsieMble 1 HEBO30OHOBISEMBIE PECYPCHL: CLOCOOHI peleHus IpodIeMbl
HCYEPIAEMOCTH.

3) Wicropust m pazBuTye KOHLEIIUH YCTORYHBOTO pasBUTHIL.

4) Oxpyxaromas cpesia i e KOMIOHEHTHI: PAa3IAYHbIE BILTIS/H! Ha oy mpobJemy.

5) OCHOBHBIE YKOIOTHYECKHE [IPHOPUTETE! COBPEMEHHOTO MUpa.

6) Ocob0 HEGIArONPHSTHEIE B SKOIOTHYECKOM OTHOMICHHH TeppuTopun Poccun:
BO3MOXKHBIE CITOCOOBI PEIICHHUS TPOBIEM.

7) Ocobo oxpaHseMble IPUPOIHBIE TEPPHTOPHE H HX 3HAYCHHE B OXPaHEe IIPUPO,IBL.

8) lomynsiims kak S5KoMoTHYECKAS eIHHHAIA.

9) TIpMYHHEL BOSHHKHOBCHHS SKONOIHYECKHX TIpOBIeM B ropojie.

10) ITpo6eMBI BOHBIX PECYPCOB U CHOCOBLI UX pemenus B Poccun.

11) Ilpo6nempl 1ouBennO# 9po3ny 1 criocobsl ee pemenns B Poceun.

12) TIpoGnembl yCTORYMBOCTH TIECHBIX IKOCHCTEM B Poccuy.

13) Cucrema KOHTPONS 32 SKONOTHYCCKOH GE30MACHOCTHIO B POCCHH.

14) CospeMeHHBIe TpeOOBAHHS K YKOJIOTHYECKOH BE30MaCHOCTH IPOJAYKTORB

[TUTaHUSL.
15) CTpyKTypa 9K0J0rHYeCcKOi CHCTEMBL.

16) TBepanie OGBITOBBIE OTXOMBI M CHOCOBE! peIneHu s IPOOIEMBI HX YTHITH3ALMH.

17) Dneprernyeckue pecypesl ¥ Ipodiiema ux HCYEPIIAEMOCTH.
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7. MarepuaisHo-TeXHHYeCKoe M y9efHo-MeToqaYecKoe obeceuenue

7.1. TpeGoranus K MEHHMMAJILHOMY MATEPHATLHO-TEXHHISCKOMY H y4e0Ho-
METOIHYeCKOMY ODecIeYeHuIo YCJIOBHI PeaiH3aliM IIPOrPAMMEI AHCHHILTHHBL

OcBoenue nporpamMmsl ydeGHOM uctmmmebl  «EcrecTrozHammey npenonaraer
HaJli49Me Y4YEOHBIX KaOWHETOR 10 GH3HMKE, XHMHM, OHOJOTHH, B KOTOPBIX HMMEETCH
BO3MOXHOCTE 00eCedHTh CBOOOIHBIHA HoCTyI B VIHTEpHET BO BpeMs yueGHOro 3aHsTus 1 B
TEPHOJT BHCY4eOHON AeATENEHOCTH 06y Yaromuxcs.

B cocras kabumeroB mo Qusuke, XUMHH, OWONOTHH BXOJST naboparopun ¢
NaboPaHTCKOM KOMHATOH.

Ilomeienus kaOuHETOB (GU3UKM, XUMHH W OHOJOTHH IOIDKHEL YIOBICTBOPSTH
TpeboBanusiM CaHUTaPHO-ITHAEMUONOIUIECKHX TIPABHIT ¥ HOPMATHEOR (CanlluH 2.4.2 Ne
178-02) m OwITh oOCHALEHBI THIOBEIM 0GOPYIOBAHHEM, YKa3aHHbIM B HACTOSIIHX
TpeOOBaHMIX, B TOM YHCIE CIEHHATH3HPOBAHHOMN y4ebnoii mebensio u cpejcTBamMu
00yYCHNS, JIOCTATOYHBIMH JUISl BBLIIONHEHMS TPeGOBAHMH K YPOBHIO MOJArOTOBKH
o0y4yarommxcsl.

B xabunerax wumeercs mynsTamenmitnoe oGopynoBanue, NOCPEACTBOM  KOTOPOT'Q
YHACTHUKH 00pa30BaTeILHOrO MPONECCa MOTYT IPOCMATPUBATE BU3YAIBHYIO MHQOPMAaLHIO
10 uzKKe, CO3NABATE IIPE3CHTALHH, BHACOMATEPHAIEL | T.11,

B cocra  yuebHO-METOIMYECKOIO M  MATEPHAIBHO-TEXHMYECKOTO OBeCeyYeHHs
MPOrpaMMBI Y4eOHOH JUCHUILNHBL « ECTeCTBO3HAHYEY BXOIAT:

** MHOTO(YHKIHOHATBHBIE KOMIUIEKC NPEIIOfaBATElIsI;

** HAILIHBIE  1MOcoOUs  (KOMIIEKTH! y4eOHBIX Tabnul, IUIAKATOB, IOPTPETHI
BBIIAIOUINXCS YICHBIX B 001aCTH €CTECTBOZHAHMS H T.IL.);

** HH(OPMAMOHHO-KOMMYHUKAIMOHHBIC CPEICTBA;

** HKPAHHO-3BYKOBKIE TIOCOOUS;

** KOMIUJIEKT DJIEKTPOCHAOKEH NS KaOHHETOR;

** TEXHHYECKHE CPEJCTBA 0OyUCHMS;

** JICMOHCTPAHOHHOE 000pyoBanUe (0OIIEro HA3HAUEHUS H TEMATHYECKHE HAGOPHI):;

*= nmaboparopHoe obopygosanue (0BHIETO HA3HAYCHNUS ¥ TEMATHUYCCKHE HabOPLL, B TOM
HHCIIE JULL IOCTAHOBKH ICMOHCTPAIIMOHHOIO H Y4EHAYECKOTO IKCIEPHMEHTA, PEAKTHEDL);

°* CTAaTHYICCKHE, NHHAMWYECKHE, JEMOHCTPALMOHHBIE U pa3gaTOuHbIE  MOJIEIH,
BKJIKOYas HATypallbHBIE OOLEKTHI;

** BCIIOMOTaTeNLHOE 000y I0BaHME;

¢ KOMILIEKT TEXHWYECKOH JOKYMCHTAILlMM, B TOM 4YHCIE IlacopTa Ha cpeacTra
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00y4eHHUs, AHCTPYKIMK 110 MX MCIOIE30BAHIIO U TEXHUKE Ge30MACHOCTH;

s GUOMMOTEYHBIH GOH.

B Gubnuoreunsiit Gonx BXOAAT yUeOHUKY, YUeOHO-METONHIECKHE KOMIICKTEI (YMK),
obecreynBarOLIKE OCBOCHHE YIeOHOM AUCHHAILMHEEL «ECTECTBOHAHUEY, PEKOMEH/I0BAHHEIC
WK JONYIICHHBIE NI HCHOJL30BAHMS B NPO(QECCHOHATBHLIX  0OPa30BATENLHBIX
OpraHM3alMAX, —PEAM3YIOmMX  00pa3oBaTeNbHYI0 [POrpaMMy  CPEJHEro  obwiero
obpazoranus B pejienax ocsoerus OIOIT CITO ma 6ase ocHOBHOrO 06MIEr0 o0pazoBaHus.

bubmmoreunsiéi  Gonx copepkur (uaMYEcKHE DHIMKIONEAUH, ATIACH, CJIOBapH,
CHPABOYHUKY 110 (QHU3HKe, XUMUH, OHONIOI WK, HAYIHYIO HAYYHO-TIOIY/ISPHYIO JIHTEPaTypy
€CTECTBEHHO-HAYYHOTO COACPIKAHUSL.

B npouecce ocpoenus mporpamMmbl  yueGHOM amcImIUmMEBL  «ECTECTBOZHAHUEY
CTYNEHTBI I0JKHEL KMETH BO3MOKHOCTB JIOCTYIIA K DIIEKTPOHHEIM y4eOHBIM MaTepraiaM o
CCTECTBO3HAHMIO, BKIIIOYas (M3HKY, XHMHIO, OHMOJOIMIO, HMCIOMAMCS B CBOGOIHOM
Aocryne B ceTv VIHTepHET (DJIEKTPOHHBIM KHMIaM, IIPAaKTHKYMaM, TCCTAM, MaTepHAIaM
EI'D u np.).

7.2 Undopmanuonnoe obecnieaenne o0yaeHns

Ilepegenn pexomMeHyeMbIX yueGHBIX H3NAHMIA, Hurepuer-pecypcos,
AOUOTHHTENLHOH THTEPATYDBI
Taros C. A. Ecrecrosnanne. 10 knace: yue6ruk / C. A. Turos. — Mocksa: Hpooda, 2017.-
348 c. — 50 sk3.

Turos C. A. Ectecrroznanue. 11 xnace: yuebuux / C. A. Turos. — Mocksa: Hpoda, 2018.-

416 ¢. — 50 2k3.

Caenko O.E. Ecrecrsosnanue: yuebnoe rocobue/O. E. Caenxko, T. I1. Tpyumua, O. B.
Jlorsunenko. — Mockea: KuoPyc, 2018. — 2l4c. — Pexum JIOCTYyTIA:

https://www.book.ru. st CITO

Tpymmana T. II. Ecrecreosnanue : yueGHoe mocobue / T.IL Tpymuna, O.E. Caenxo,
O.B. Apytronsn. — Mocksa: KuoPye, 2017. — Pewxum nocryna: https://www.book.ru.
Hnst CTIO

Hurtepner pecypesr:

1.www.nrc.edu.ru—yuebuoe nocobue

2.www.grandars.ru>shk0la/estestvoznanie/osnovnye-OCHo.BHbm IPUHIIUI B

COBPEMEHHOI0 €CTECTBO3HAHMS
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3.www.kirensky.rwstud/natural/natural 1 .pdf-HaykaBcoBpeMeEHHOMMUDE

4 www.rudocs.exdat.com

5.www. class-fizika. nard. ru («Knacc!uas nocka mis 10003HATENBHBIX ).
6.www. physiks. nad/ ru («®usnka B aHEMaUHIKY).
7.www. interneturok. ru («Bugeoypoxu 1o [peaMeTam [KOILHOM IIPOrpaMMBbL»).

8.www. chemistry-chemists. com/ index. html (5MeXTPOHHBIA XypHAT «XHMHKH H

XHMHS).

9.www. hemi. wallst. ru («Xumus. O6pazoatensHnIi cafT 1 HIKONBHUKOBY),
10.www. alhimikov. net (O6pasoBaresnsHorii caiiT s IIKOJILHUKOB).

11.www. chem. msu. su (DnexTpoHHas GubIHOTEKA 1O XHUMUH).

12.www. hvsh. ru (xypuan «Xnmus B mkomey).

13.www. hij. ru (xypran «Xumus u su3HbY).

14.www. biology. asvu. ru (Best 6uonorus. CoBpemMenHas OHONOrHS, CTATHH, HOBOCTH,

Onbnuoreka).

15.www. window. edu. ru/ window (Enmmnoe okno joctyna x o6pazosarennHbiM

pecypcam Muteprera mo 6uoniorun).
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8. XAPAKTEPUCTUKA OCHOBHBIX BUAOB YUEBHOM NEATEJILHOCTH
Kontpors u oneska pesynsTaros ocsoenys yueGHON JUCHAILTARET OCYIIECTRIISAETCS
[IPENIOAABATEIIEM B IPOLECCE IPOBCACHUS TPAKTHIECKUX 3aHsTHH, TECTHPOBAHNUS, a TAKIKE
BLITTOJTHEHUS 00YIarOIUMUCS HEIUBK/Y ATBHBIX 33/IaHUH H TPOMEKYTOUHOM ATTECTAIEH.
MeTo15I KOHTPOIst HAIPABIEHbI HA POBEPKY 00YHAIOLIXCH:
v’ — BBITONHATE YCIIOBKs 37aHHS HA TBOPYECKOM YPOBHE C NPENCTABIEHUEM CODCTBEHHOM

TO3HIINH;

v/ — JlenaTh 0CO3HAHHBIA BBIOOD CIIOCOOOB NEHCTBUH U3 PaHEE M3BECTHBIX;

v —OCYILECTRISTE KOPPEKIMIO (HCIIPABIICHHE) CAETAHHBIX OMMO0K Ha HOBOM YPOBHE

apeanaracMbix 3a11am1171;

v’ — paboTars B PyIIIe H MPEICTABIATE KaK CBOIO, TAK M TO3HIHIO TPYIITBE

Copepxanue XapaKkTepACTHKA OCHOBNBIX BH/OB ACATE/ILHOCTH CTY/(EHTOR Konrpous u onenxa
o0y4ucHnsa (ma yposne yueOHLIX AeicTBHIT) pe3yabTATOR
Beenenue Pazpen 1. DU3UKA
PasBaTiE CMOCOGHOCTEH SICHO W TOYHO W3NATaTh CBOH MBIC/IH,
TIOrI4eCcKr 0OOCHOBBIBATE CBOIO TOUKY 3PCHHMS, BOCIPUHUMATD | Texymuii
GHATU3UPOBATE  MHEHHS COOEGCEJHHKOB, UpPH3HABAS IPABO | KOHTPOJE B (opme:
ApYroro d4ejoBeka Ha HHOe MHenme. IlpuBenenue npumepos | - YCTHOTO H
BIIMSHUSL OTKPBITUH B (Qu3MKe Ha MpOTpPece B TEXHUKE W | MHUCHMEHHOI'O
TEXHOJIOTHH TIPOH3BOJICTRA OIpoca;
Kunemaruxa Mexanura - CaMOCTOSITeILHOH
O3HakoMIIeHHE €O CIIOCOGAMH ONHMCAHUS MEXaHu4ecKoro paboTEI;
ABYDKEHHSI, OCHOBHOM 3a/1a4ell MEXaHWKH. - IIPAKTHYCCKHX
M3yuenne oCHOBHBIX (U3HUECKIX BENHYNH KHHEMATHKH: pabor;
IIEPEMEIICHUS], CKOPOCTH, YCKOPEHHSI.
Habmonenne oTHOCHTENBHOCTH MEXAHNHYECKOTO JIBHIKEHMSL.
DOpMYITHPOBAHKE 3aKOHA CIIOMKEHUS CKOpPOCTEH. Uroroswrii

Hccenenosanue paBHOYCKOPEHHOTO TIPSIMOTMHEHHOTO IBHKEHHS
(wa npumepe cBOGOIHOrO afeH s TeN) H PABHOMEPHOTO
JABMKCHUS TEJA 110 OKPYIKHOCTH.

[Tounmanue CMBIC]Ia OCHOBHBIX Q]HBHI{GCKHX BCIIMYHH,

KOHTPOJIb B hopme

muddepeHuuposan

0oro 3ayera.
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XaAPaKTCPHUIYIOUIMX PABHOMEPHOE JIBUIKEHUWE TeNa 110

OKPYIKHOCTH.

Hunammnka

[lonumanue cMbICTa TakuX PU3HYCCKHUX MOJeNneH, KaK
MaTepraibHas TOYKa, HHEPIHAILFHAS CHCTEMA OTCYETA.
M3mepenye Maces! Tena pa3anuHbIME criocobamy. Hamepenne
CHJI B3aMMOJICHCTBHUS Tel. Borancnenue 3snaqenus yckopenust
TEJ ITO U3BECTHBIM 3HAYCHHSIM JECHCTRYIOIMX CHII M Mace TeJl.
YMeHHE pa3nmuath CUIly TSIKECTH U Bec Tena. OObICHeHre |
[IPUBCJICHHUE IIPHMEPOB ABJIEHUS HEBECOMOCTH.

[Ipumenenne ocHOBHBIX TIOHATHH, HOPMYII 1 3AKOHOB JIMHAMHKH

K pCLICHHIO 3a/1a4

3aKoHBI

COXpaHeHus

B MCXaHHUK

(5

ObbsicHenyie peakTHBHOTO JIBHIKEHHS HA OCHOBE 3aKOHA
coxpanenust umnynsca. [Ipumenenye 3akona coxpanenus
UMITyIECA [V BRIYHCICHHS H3MCHEHUH CKOPOCTEH Tl Iipy MX
B3aMMOJICHCTBHIX

Boraucnenne paboTsl CHII M M3MEHEHUS KHHETHIECKOMN SHEPruu
Tena.

Brrunciienne NOTCHIMATBHOM SHEPTHE TEN B I'PaBUTALIMOHHOM
1oJ1e.

XapaKkTepUCTHKA IPOH3BOAUTENLHOCTH MAIIMH ¥ TBUTaTeleH ¢

HCHOJMBb30BAHHEM ITOHATHS MOINHOCTH

Ocroebl MOLKYIAPHOT PusUKY U

MepMOOUNAMUKY

Ouenka:

- pe3yJbTaTHBHOCTH
paboTer
obydarorerocs mpu
BBITIOJTHEHHH
3alaHui Ha YYeOHBIX
3AHATHSIX 1
CaMOCTOSATENEHON
paboThl;
-IIOATOTOBKH
npe3eHTaui u

JIOKJTIAJIOB.
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Monekysipaast

duznka

DopmyIMPOBAHKE OCHOBHBIX IOJI0KEHHT MOJIEKYIISIPHO-
KHHETHYECKOH TCOPHH. BRINMONHEHHE 9KCIIEPUMEHTOR,
CIIysKaUIX 000CHOBAHHEM MOJIEKY ISPHO-KHHETHYECKOH
Teopun. Habmonenue OpoOyHOBCKOTO IBHKCHHS ¥ SBICHHS
b dy3un.

Ornipezienenue napamMeTpos BewiecTsa B raz006pasHoM
COCTOSIHUHM Ha OCHOBAHWH YPABHEHUS COCTOSIHUS MICATLHOIO
rasa.

Ipencranenve B Bujie rpaduka H30XOpHOTO, u300apHOro u
M30TEPMUHECKOrO IIporeccoB. Brerancnenne cpeaneii
KHHETHIECKOH SHEPTUU TENIOBOTO JIBHIKEHHS MOIEKYII 110
M3BECTHOH TeMIeparype BellecTRa.

Wsmepenue BraxxnocTu BO3Jyxa

Tepmonunamuka

OKCIEPHMEHTALHOE MCCIIeIOBAHME TEIIOBBIX CRONCTE
BEIIECTBA.
Pacuer xomiuectra TennoTh, HEOGXOIUMOTO U1
OCYIIECTBIIEHUS
fponecca NMpeBpamenys BCUIECTRA U3 OJJHOTO arperaTHoro
COCTOSIHMS B IPYTOE,
Pacuer uameHenns eHyTpenueit SHEPIruH Tell, paboTel U
TICPEIAHHOrO KOIMYECTBA TEIIOTBI HA OCHOBAHWH [IEPBOTO
3aKOHA TEPMOJHHAMHKH.

ObbsicHenue IPHHLMIOB NCHCTRAS TEIIOBLIX MAIIHH

Ocnoewr 2iexmpodunamuru

OnexTpocTaTuka

Beraucienue cin B3auMoiecTBIS TOYeTHEIX BJIEKTPUYECKHX
3apsJ0B.

Borunciienne HanpsHKeHHOCTH | TOTeHIHANa DNEKTPHYECKOIr0
1107151 OZTHOTO ¥ HECKOILKAX TOUCYHBIX 3aPAJI0B.

Mzmepenue pasuocTy nmoreHmanos.

[Ipusenenne npumepos mposoaHuKOR, JUDIIEKTPHKOB M
KOHJICHCATOPOB.

Habmonenne spnenus snexrpocrarnyeckoit MHIAYKUHH |
SIBJICHUSL IIONAPH3ALMYN JUOJIEKTPUKA, HAXOISIIErocs B

SJICKTPHYCCKOM I10J1¢




ITocToSHHUBIH TOK

M3smepenne MommpocTy smexTpuaeckoro Toka., Msmepenune DJIC
¥ BHYTPEHHEI'O COIIPOTHRICHHUS HCTOYHMKA TOKA.
COop m HenbITaHHE SNEKTPHYECKUX LENEH ¢ pa3THuHbIM

COCIMHEHHEM ITPOBOAHUKORB, PACHET HUX napamMeTpoB

Maruursoe none

Habmonenne 1eficTBES MAPHHTHOTO MOMS HA TPOBOJIHHK C
TOKOM, KaPTHHOK MarHUTHBIX ITOJICH.

D@opMyJIMpOBaHHE TTPaBHIIA JICBOM PYKHU IS ONIPe/Ie/ICHHS
HAIIPaBJICHUs CHIIbI AMTIEpa.

Brruncnenue cui, IeHCTBYIOMMX HA MPOBOJHUK C TOKOM B
MarHiTHOM I10J1e, 00OBICHEHHE NPHHITUIIA JICHCTBUS
JNIEKTPOABUIATEIISL.

I’ICCJ[GJJ,OBELHHC ABJICHHSL BHGI(TPOMETHHTI{.OFI HHIAYKIIHH

Konebanus u eonner

Mexannueckue
Kosichanus u

BOJIHBI

IIpuBesienne npuMEpos KoONeGATENBHBIX ABHIKCHUH,
Hccnenopanne 3aBUCHMOCTH NepHoia KoteGaHuit
MaTEeMaTHYECKOTO MasTHUKA OT ero JUTHHEL, MACChl K
amIIHTyb! Konebanuii. Onpenenenane yckopeHus cBoOOIHOrO
[aJIEHHs C TIOMOLIBIO MATEMATHYECKOI0 MASITHHKA.
Habmonenue xonebanuii 3Byyarnero tena. [lpuseenne
3HAYCHHUs CKOPOCTH PacpOCTPAHEHHMS 3BYKA B PA3THUHBIX
cpenax.

YMeHEe 00BACHSITH HCIIOJNIL30BaHME YIIBTPA3BYKa B MEJTUIIHHE

DJIEKTPOMAarHUTH
bl
Konebanus u

BOJIHBI

Habmonenne ocuuiorpaMm rapMOHHUECKHX KOIEOAHUH CHIb]
TOKA B TICTTH.
O0bsicHeHHe MPEBPAIICHYS SHEPIHH B HCAUIBHOM

KosebaTeNnLHOM KOHTYPE.,

Wsyuenne ycrpolicTsa u npuHIHNa JeiicTBES TpancdopMaTopa.

AHanu3 cXeMbl TIepe/Iady JICKTPOIHEPTHU Ha OOMbIIME
PacCTOSIHMSL.

[Ipusenenne mpuMeEpoB BI/IOB palloCBs3H. SHAKOMCTEO C
YCTPOHCTBAMH, BXOJSIIIAMY B CHCTEMY PaAHOCBSI3H.

Obcysxenne 0cobEHHOCTER PACTIPOCTPAHEHNS PATHOBONH

CRETOBBLIE BOHEI

HpHME’:iIBHHG Ha MPaKTHKE 3aKOHOB OTPAXKCHNS M [IPEITOMIICHUS

CBETa Npy pereHuy 3a1a4. Habmoaenue senexns pudpakium

Bxoano#t KOHTPOJIL
B dopme:

- TECTUPOBaHUs 110
OCHOBOITONATAIOITHM

IIOHATHIM.
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1 TACIIEPCHH CBETA.
Ymenue CTPOHTEL I/I306pa}KGHHS{ MMpeaMETOB, JaBacMbIe

JIAH3aMH.

Dnemenmot K6anmogo pusuxuy

KpeauTorsie
CROMCTBRA

CBECTA

Habmopenne porosnexrpuyeckoro spdexra. Pacuer
MaKCHMaJIbHOH KHHETHYECKOM SHEPIUK 2JIEKTPOHOB TIPH

dororddexre

Du3uka atoma

Dopmymaporanue moctyiaros bopa. Ha6monenve
JIMHEHYATOTrO ¥ HENPEPBIBHOIO CIIEKTPOB.

Pacder 4acTOThI ¥ JUTMHBI BOJTHEI HCITYCKAEMOTO CRETA [IPH
MEPEXO/IC aTOMa U3 OJ{HOI'0 CTAIHOHAPHOIO COCTOSIHUS B

JIpyTOe.

OO6nsicHenye IpUHIMIA NeHCTRHS Na3epa

@u3nKa aTOMHOTO
sjipa u
3EMEHTAPHEIX

HacTHIL

Habmoaenne Tpexos ansda-yacru B Kamepe Bunscona.
Perucrpanns sjepHbIxX W3nyuyenuii ¢ IOMOIIBIO CYETIHKA
['eiirepa.

Pacuer sHeprum ¢Bg3M aTOMHBIX sep.

[Tonumanue HeHHOCTH Hay4YHOI'O MO3HAHUS MUpa He BOODIIE
AL 9EIIOBEYECTBA B LICJIOM, @ IS KaXK/10r0 00y4aroIerocs
JIMYHO, [ICHHOCTH

OBJIAJIEHUS METOJOM HAYYHOTO TMO3HAHKS JUIA JOCTHKCHUS

ycnexa B J11000M BUIE ITPAKTHYECKOM eI TeILHOCTH

Beenennas u ee 260110UUsL

Texymmii
KOHTPOJL B dhopme:
- YCTHOTO %}
IIHCBMEHHOTO
onpoca;

- CaMOCTOATEILHOM
padoThr;

- MpPaKTHYECKUX

pabor;

Hrorossrii
KOHTPO.IBL B hopme
maddepeHnrposany

Oro 3a4era.

Ouenxa:

- Pe3yJIbTaTHBHOCTH
padoThI
obyyaromerocs npu
BBIIOTHEHHH
3aJlaHii Ha y4eOHbIX

3aHATUAX U

Crpoenue u Ob6wscrenue Mogeny pacumpsiomneiics Beenennoit CaMOCTOATELHOU
pazBuTHE paborsr;
Beenennoit -IIOATOTOBKH
ITponcxoxaenne Habmonenne 38esn, JIyws u nnaner B Teneckon. Habmoerue | NPE3CHTALMH 1
Conueunoi COJTHEYHBIX IIATCH C IIOMONILIO TEJIECKOTIA AOKJIA0B.
CHCTEMBI

Paznen 2. XUMUS
Brenenue Packperrye BRIa/1a XMMHUECKOR KAPTHHBI MEPA B €IHHYIO

ECTECTBEHHO-HAYYHYIO KAPTHHY MUpA.

XapaKTCpHCTHKa XHMHWH KaK I[IPOH3BOAUTCILHON CHIIL]
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o0IecTra

Baxueitmme
XUMHAYECKHE

ITOHATHS

YMeHue 1ath Onpe/eseH e 1 OEPHPOBaTh CIICLYIOIHMHA
XMUMUAYECKHMU MOHATHAMH: «BEIIECTBOY, «XMMUYECKIHA
JJIEMEHTY, «aTOMY», KMOJICKYJIay, KOTHOCHTE/ILHBIC aTOMHAS U
MOJICKYJISIpHAs MaCChI», KHOHY, «aJUIOTPOIIHLY, «M30TOIBIY,
«XMMHYECKas CBA3bY, «IJIEKTPOOTPHIIATEIIEHOCTEY,
«BAJICHTHOCTBY, «CTENCHbL OKHCIEHH», KMOJIBY, «MOJIAPHAs
Maccay, «MOJIAPHEIA 00beM ra3000pasHbIX BELIECTBY,
«BELIECTBA MOIICKYJISPHOTO X HEMOJIEKYJISIPHOTO CTPOCHHS Y,
«PacTBOPBI, «IIEKTPOIHT U HEINCKTPOIIAT,
«ONEKTPOJIMTUYECKAS JAUCCOLMAIHNY, KOKHCITUTETE W
BOCCTAHOBHTEIIBY, «OKUCIICHHE H BOCCTAHOBIIEHHEY, KCKOPOCTh
XMMHYECKOH PEAKIUM», «(XUMHUECKOE PABHOBECHEY,
«YTIICPOJHBIA CKEIET»,

«QYHKOMOHAIBHAS TPYIIIIAY, KH30MEPHS»

OcHOBHEIE
3aKOHbI

XHUMHH

d)opmynnposaﬂﬂe 3aKOHOB COXPaHEHUS MACChI BEILIECTB U
IMOCTOSHCTBA COCTABA BEUIECTR. Y CTAHOBIIEHHE [IPpHYHUHHO-
CIIEICTBEHHOU CRA3H MEXAY COACPAHNEM 3THUX 3aKOHORB M

HAITHCAHUEM XUMHYECKUX (POPMYII U YpaBHEHUI.

PackpeiTre ¢pusndeckoro embiciia cumBosnkn [epromuueckoii
TabiHL bl XUMIYeCKuX demenToB [ M. Mennencena (HOMEpPOB
SJIEMEHTA,IICPHO/IA, TPYIIIBI) ¥ YCTAHOBICHUE IPHYHHHO-
CIICACTBEHHOH CBA3ZU MEXK/Ly CTPOCHHEM aToMa M
3aKOHOMEPHOCTIMH U3MEHEHHS CBOMCTB 3JIEMSHTOB H
00pa3OBAHHBIX HMH BEIIECTB B IEPUOJIAX ¥ IPYIIIAX.
XapakTeprcTHKa HIIEMEHTOB MAITBIX HEPHOIOB 110 KX

nonoxenuro B Ilepuomnueckoit cucreme JI. Y. Menjeneesa

OcHoBHBIE Teopun

XUMHHA

Ycranoemnenue 3aBHCHMOCTH CBOMCTB XUMHYECKHX BELIECTB OT
CTPOCHHS ATOMOB 0OPA3YIOIIUX X XUMHYECKUX IIEMEHTOB,
XapakTepucTHKA BOKHEAIINX THIIOB XHMHYCCKHUX CBA3EH H
OTHOCHTEJIBHOCTH 3TOM THIIONOIHH. OOBICHEHUE 3aBUCHMOCTH
CBOHCTB BELIECTB OT UX COCTABA U CTPOEHHS KPHCTALIHYECKHX
PEIIeTOK

DopMyIMPOBAHHE OCHOBHBIX NOJIOIKEHHH TEOPHH

Bxoano# xoHTpOIIL
B opme:

- TECTUPOBAHUS 10
OCHOBONOJIATAIOLIHM

TTOHATHAM.

Tekymuii
KOHTPOJIE B opme:
- YCTHOTO "
MMMUCBMEHHOTO
ofnpoca;

- CaMOCTOATCIILHON
paboTsr;

- IPaKTUYECKUX

pabor;

HTrorosuiii
KOHTPOJE B hopme
nubdepeHIpoBann

OT'0 3a4era.

Ouenxa:

- Pe3yNbTaTHBHOCTH
paboTsr
obyyaromerocst npu
BBIIOJIHCHHH
3a/laHMi Ha YYeOHBIX
SAHATHAX U
CaMOCTOATENTBHOM
paboThr;

-IIOATOTOBKH
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ONEKTPOJUTHIECKOM TUCCOLMAIIMM U XapakTepUCTHKA B CBETE
STOH TEOPHH CBOMCTB OCHOBHEBIX KJIACCOB HEOPraHMYeCcKux
COC/IMHEHHH.

DOpMYITHPOBAHHE OCHOBHBIX TIOJIOKEHHI TEOPHH XMMHYECKOTO
CTPOCHUSA OPraHHYeCKHX COCAWHEHHAH 1 XapakTEepHUCTUKA B
CBCTEC ITOH TEOPHM CBOMCTB BAXKHEHIIUX [IPEACTARHTENEH

OCHOBHBIX KJIACCOB OPraHuYeCKUX COECIUHEHHI

Baxkneiimue
BCIIECTBA

H MaTCcpHualbl

XapakTepUCTHKA CTPOCHHUS ATOMOB H KPHCTAIIIOB H Ha 5TOM
OCHOBE OOLIMX (U3NHYECKUX U XHMUYECKHX CBOHCTR METALIOR
¥ HEMETAIOB.

XapaKTepuCTHKa COCTABA, CTPOCHHS, CBONCT, NOJIyYEHUS |
IIPUMCHEHHE BAKHEHIINX HEMETAJLIOR.

XapaKkTepuCTHKa COCTaBa, CTPOCHUS U OBIIHX CEOHCTE
BaXHEHIINX KITACCOB HEOPTrAHMYUCCKHX COCIMHCHUIN,
Omnmcanye cocrasa u cBOMCTB BaykHeHIIIX IIPEJCTABATEIICH
OPraHHYeCcKUX COCIMHEHHH: METAHOA U DTAHOIIA, CIIOKHBIX
5(UpPOB, KUPOB, KAPOOHOBEIX KHUCIIOT (YKCYCHOH KHCIOTHI),
MOHOCAXapH10B(ITIIOKO3H), IHCAXapH/IOB (Caxaposbi),
[OJIHCAXAPHIOB (KpaxMana u Le/UIioNo3kI), aMHUHOKHCIIOT,

6CJIKOB, HCKYCCTREHHBIX M CHHTETHUYECKUX IOJTHMEPOB

Xumuyeckuii
SI3BIK

H CHMBOJIMKa

Hcnonssosanve B yuyeGuoi u NpodeccHoHaNLHOHR
ACATENILHOCTH XHMUYECKUX TEPMUHOB ¥ CHMBOJIHKHA.
HaspiBanue n3yvennnix BELIECTB 10 TPUBHANBHON WITH
MEXTYHAPOIHON HOMEHKIIATYPE M OTPAIKEHHE COCTABA ITHX
COCJIMHECHHH C IIOMOIIBIO XHMHYECKIX dbopmy.

Otpakenne XUMHUYECKUX NPOLECCOB ¢ NOMOIIBIO YpaBHEHUH

XHMHYCCKHX PeaKI(ii

Xumugeckue OOBACHEHNE CYITHOCTH XUMHYECKITX IIPOLIECCOBR.

peaKiuu Kiracenguxaryms xumuveckux peaxiwmit mo pa3Iu9HbIM
[pH3HAKAM

XuMHueckuii Brinonnenne xumuieckoro skenepumenTa B mojHonm

OKCIIEPUMEHT

COOTBCTCTBUH C NpaBHIIaMH TEXHUKH OC30I1aCHOCTH.

[pe3eHTalmi 1

JIOKITA/IOB.
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Habmroienue, ¢ukcuposanue u omucanue Pe3yIIbTATOR

[TPOBEIEHHOTO BKCIEPHMEHTA

Xumuueckas

uHbopMAanus

[IpoBe/ienue caMoCTOATENLHOTO TTORCKA XMMHYECKOH
HH(OPMALMH ¢ HCIIONB30BAHKEM PA3IMYHBIX HCTOYHHKOR
(HaY9HO-NONMYIAPHBIX W3AHMIA, KOMITBIOTEPHBIX 0a3 JIAHHEIX,
pecypcos MuTepHeTa); HCOIE30BAHKE KOMITBIOTEPHBIX
TEXHOJIOTHH )11 06paboTKH ¥ nepeavdn XUMIYECKOM

MH(OPMAIMK U €€ IPEACTABICHHS B PA3IINIHBIX thopmax

[Ipodunshoe u
npodecCHOHANEH
0 3HAYUMOC

CoIcpxKaHnue

OOBsICHEHE XUMUYECKHX SBICHHIL, NPOUCXOJAIMX B IPUPOJIE,

OBITY W Ha IPOM3BOJCTRE.

CobmoieHue npasy >KOIOrHYeCKH I'PaMOTHOIO ITOBE/ICHHS B

OKpYyIKarolnen cpexe.

OneHKa BIMSHAS XHMHYECKOTO 3arpsI3HEHNS OKpY3Karomeh

CPC/B! Ha OPraHy3M YeI0BEeKa M JIPYTHE JKUBbIE OPraHH3MBbL.
Cobmoienne mpasmi GezomacHoro obpauenus ¢ IOPIOYUMH 1
TOKCHIHBIMH BELIECTBAMH, J1a00PaTOpHBIM 060Dy I0BAHHEM.
Kpurnueckas onerka 10CTOBEPHOCTH XUMHIECKOI

HH(OPMAIIH, TTOCTYNAIOEH H3 PA3HBIX HCTOTHHKOR

Pazpgen 3. BUOJIOT UM

Buonorus —
COBOKYITHOCTL
HayK O YKWUBOIH

npupoje. Meroms
HaY4HOI'O
[IO3HAHHMY B

Omoslorum

3HAKOMCTBO ¢ OGBEKTAMH H3YUCHHS GHONOIHH.
Brusasnenue posm 6uonornu B (popmHpoBanuu COBpeMEHHOIM
CCTECTBEHHO-HAYYHON KAPTHHBI MHPA M IPAKTHYECKOH

NeSTENIbHOCTH JIIOIeH

Knerka

3HAKOMCTBO ¢ KIIETO4HOH TeopHei CTPOCHHS OPraHU3MOB.
lonyuenwne npejicrasnenus o posu OPraHHYEeCKHX U
HEOPraHuYeCKUX BEUIECTB B KIIETKE.

3HAHHME CTPOEHHS KIIETOK IO PE3yIbTaTam paboThI CO CBETOBBIM
MHKPOCKOIIOM.

YMCHHE OTIHCHIBATE MAKPOTIPEIIAPATEI KIETOK pacTeHui.
YMenue cpaBHUBATH CTPOCHHE KIIETOK PaCTEHHH U JKHBOTHBIX

110 FOTOBBIM MUKpOIIpenapaTam

Bxoanoit xourTpon
B dopme:

- TECTHUPOBAHMUS ITO
OCHOBOIIONIAT AIOIIHM

TIOHATHAM.

Texymmii
KOHTPOJIL B hopme:
- YCTHOTO "
HHCEMEHHOTO
onpoca;

- CaMOCTOSTEIILHOH
paboTer;

- NPaKTHYCCKHX

pabor;
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Opranuzm

3HaHue OCHOBHBIX CIIOCOO0B PA3MHOKEHHS OpPraHu3MOB,
CTaIu¥ OHTOI'CHE3a HA IPUMEPE YENIOBEKA.

3HaHUE MPUYKH, BHI3BIBAIONIAX HapylUIEHUs B Pa3BUTHH
OpraiM3MoB.

VMeHHE MoNb30BaThHCA TeHETHYECKOMH TEPMHUHOJIOTHEH 1
CHMBOJIMKOH, pelaTh NpoCcTeHIne reHETHICCKUE 3a/1a4H.
3nanue 0coOeHHOCTEH HACIIE/ICTBEHHON U HEHAC/IEICTBEHHOM

U3MEHYUBOCTH M UX OHOIOrHuYecKoi POJIF B 3BOJIIOLIMU JKHBOI'O

Bun

YMenne aHanu3upoBaTh H OLCHHBATE PA3IHUHBIC THIIOTE3EI
NPOUCXOXKICHHS JKH3HU Ha 3emIie.

YMeHue NpoBoAUTE ONIUCAHKE 0cODel OHOTO BHIA 110
MOPGHOIOTHYECKOMY KPHTEPHIO.

Pazputne ciocobHOCTEN SICHO U TOYHO W3/IAraTh CBOH MBICIIH,
JIOrH4eCKi 0DOCHOBBIBATHL CBOIO TOUKY 3PEHMS, BOCIPHHUMATE
W aHATU3UPOBATE MHCHUs COOECEIHMKOB, TIPH3HABAS TIPABO
JIPYIOro 4ejloBeKa Ha HHOE MHEHHUE.

YMeHHE T0Ka3bIBATE POICTBO YEIOBEKA M MIEKONUTAIOIHX,

06U_IHOCTB M PaBCHCTBO YEJI0BCUYECKHX pac

JKoCHCTEMBI

3HAHHWE OCHOBHBIX 3KONIOTHYECKUX (AKTOPOB H MX BIMAHMSA HA
OpraHy3MBElL.

3HaHWe OTIMYHTEILHBIX IPH3HAKOB HCKYCCTBEHHBIX
COODOLIECTB — arpOIKOCUCTEM.

Honyuenue npescrapnenns o cxeme 9KOCHCTEMBI Ha IPHMEpe
ouochepsl.

OOyuenue coOMOERNIO TPABKIT IIOBEICHUS B IIPHPOJIE,
OepexrHOMY OTHOLICHHMIO K OGHOIOTHIECKUM 0GbeKTaM

(PaCTEHMSM 1 JKMBOTHBIM H HX COODIIECTBAM) M HX OXpaHe

Urorossrii
KOHTPOJIb B opme
b bepeHInpoOBaHH

Oro 3a4eTa.

Ouenka:

- Pe3yJIbTaTHUBHOCTH
padoThI
o0yyaromerocst pu
BBLIIOJTHEHUH
3a/laHUH Ha yueOHbIX
3aHATUSIX U
CaMOCTOATENIBHOU
paboThr;
-II0/ITOTOBKH
TIPE3EHTAIMH |

JOKIIa0B.

Pazgei. 4 Dxonorug

Beenenue

3HaKOMCTBO ¢ 00BEKTOM H3ydeHus 9Ko1oruy. OnpenencHue
POJTH IKOJIOTHHA B (OPMUPOBAHUN COBPEMEHHOH KAPTHHEI
mupa. JIeMOHCTpanus 3HAYCHs SKONOTHE IPH OCBOCHHH

npodeccuil u CenManbLHOCTeH CpeaHero MpoheccHOHATEHOTO

Yerublit onpoc

Jinbdepenmporanu

bIH 3a4eT

1. OKOJIOT'MA KAK HAVUYHAS JJUCIIUTUIMHA
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O6wmas sxonorug

YMeHue BbISBIATH 00LIME 3aKOHOMEPHOCTH JEHCTRHS

axrtopor cpean Ha opranuzm. [Tomyuense npeacrasienuii o

Yerusti onpoc

Coumansuas 3HAKOMCTBO ¢ IPEMETOM H3YYEHHUS COLHMATLHON KOOI HH. Verueii onpoc
OKOJIOTHS YMeHHE BBIIEISITE OCHOBHBIC YePThI CPE/Ibl, OKPYIKaOmEei

[Tpuknagnas YMeHHE BBISBIATE PErMOHATLHBIE 9KOIOIMYECKHE npobiemsr 1 | Tuddepenumpopann
3KOJIOrHus YKa3bIBaTh IPHYMHBI MX BO3SHUKHOBEHHMS, & TAKKE BOIMOKHLIE | Bl 3a9eT

IIYTH CHHIKEHHS! [IOCIE/CTBAR Ha OKPYIKAIOLILYIO CPELy.

2. CPEJJA OBUTAHUS YEJIOBEKA U1 DKOJIOTMYECKAST BE3OITACHOCTb

Cpena oburanus

Ognaznenne 3HanusaMu 06 0COGEHHOCTIX cpesbl oOuTaHus

Yerusii onpoc

4e/I0BeKa HCJIOBCKA 1 €¢ OCHOBHBIX KOMIIOHECHTOB. Y MeHHue (opmupoBars | CamMocTosTenbHas
COOCTBEHHYIO MO3UIMIO TT0 OTHOIIEHHUIO K CBEJCHUSAM, pabota
Kacaromumes MOHATHS «KOMGOPT Cpefibl OOUTaHHS YeTOBEKAY,

I'oponckas cpena 3HAKOMCTBO € XapaKTEePHCTHKAMH FOPOICKOMH KBapTHPbI KaK Huddepenuuposann
OCHOBHOI'0 5KOTOIIA COBPEMEHHOTO YeJIOBREKa. YMEHUE BIH 3a4er

OHNPEHEsThL S3KOJIOTHYECKHE napaMeTpsl COBPEMEHHOI O

HEJIOBCUCCKOT O KUIHINA. 3HAHUE SKOITOTHYCCKHUX TpGGOBaHHf;I

Cenbckas cpega

3Hanue OCHOBHBIX 3KOJJOTHYECKUX XapaKTEePHCTHK CPebl

oburanus YyeaoBeka B YCIOBHSX CEJILCKON MECTHOCTH.

Huddepenumposann

BIH 3a4eT

L

. KOHLEITIIHS YCTOMYHUBOI'O PABBUTIS

Bosuuxuozenne
KOHLEIIIHA
YCTOMYIHBOTO

Pa3BHUTHS

3HaHHE OCHOBHBIX MIOJIOXKEHUH KOHIEIMA YCTORIHBOrO pasz-
BUTHSA 1 IPHYHH €€ BOSHUKHOBEHHs. YMeHHE (HOPMUPOBATE
COOCTBEHHYIO O3MIIHIO 10 OTHOMICHHIO K CBEICHUSM,

KacaroHMCH MMOHATHA «YCTOHYUBOES Pa3BUTHE».

Yerusiii onpoc
Juddepenmuposann

BIH 3ayeT

YeToduuBoCTE 1t

pazBuTHE

3Halue OCHOBHBIX CIIOCOOOB PEILCHNUS HKOIOIMYECKHX
npodieM B paMKax KOHIEIHH «Y CTOHYHBOCTE 1 pasBUTHEY.
YMeHue pazimyars SKOHOMHYECKYIO, COLHAIBHYIO,

KyJbTYPHYIO H 9KOJIOTHYECKYIO YCTOMYUBOCTE. Y MEHHE

Huddepennuposann

LIH 3auer

4. OXPAHA ITPUPO/1bI
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IIpupomooxpanuas

3HanKe UCTOPHY OXPaHBI IPUPO/IB! B POCCHH H OCHOBHBIX THIIOR

YerHbId onpoc

JesATENbHOCTD OpraHU3aluH, CIIOCOOCTBYIOMIMX OXPAHE IPUPO/ILL. Y MeHUe Juddepernnuposann
ONPEACNATE COCTOSHNE SKOJOTHIECKON CUTYANH OKPYXAIOMEH | blif 3aueT
MECTHOCTH U IIPEJUTAraTh BO3MOXKHEIC YTH CHIKEHHS
AHTPOIOTEHHOI'0 BO3JEHCTBHS Ha TIPUPOJLY.
[Tpupoabie YMeHue 1ob30BaThesl OCHOBHBIMH METOIAMH Hay4HOT'O Juddepernuposann
pPecypcesl U UX MTO3HAHMA: ONMCAHUEM, H3MEPEHHEM, HAOMIOIEHHEM — JUIs BI# 3a4eT

oXpaHa

OLICHKH COCTOSIHHS OKPYKaIOUIEH CPebl # ¢¢ NoTpebHOCTH B
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