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1. TACIOPT MPOI'PAMMBbI YUYEBHOM JUCHUITINHBI:
EctrecTBO3HAHME
1.1. TlosicHuTeJbHAA 3aAMHCKA

Pabouas nmporpamma nuctuuminael OY J1.06 EctrecTBo3HaHME SBIISIETCS] 4aCThIO OCHOBHOW 00pa30BaTeIbHON
nporpamMmbl  (punuana «JIBITKApUHO» TOCYAApCTBEHHOTO YHHBEpcUTeTa «J/[yOHa» MO CHenuaTbHOCTH
cpennero npodeccuonanbHoro oopazoBanus 40.02.02 IIpaBooxpaHuTeIbHAs 1eATEIbHOCTD.
[TporpamMma oOmieoOpa3oBarensHOW y4eOHOU mucuuIuinHbl «EcTecTBO3HAHME» NpeIHA3HAYeHa s
W3YUYCHHS] €CTECTBO3HAHUS B MPOPECCHOHAIBHBIX O00pa30BATEIbHBIX OPraHU3ALUAX, PEATH3YIOIIHX
o0pa3oBaTeNpHyI0 MPOrpaMMy CpeAaHero oO0mero oOpa3oBaHUsT B IpeaelaX OCBOSHUS OCHOBHOM
npodeccuoHanbHoi oOpaszoBatensHol mporpammbl CITIO (OOIT CIIO) na 6a3e OCHOBHOTO OOIIETO
00pa3oBaHusl, IPU OJATOTOBKE KBATH(DHUIIMPOBAHHBIX PA0OOUYHX, CIYKAIUX, CIICIUAIMCTOB CPEIHETO 3BEHA.
[Tporpamma paszpabortana Ha ocHoBe TpeboBanuii @I'OC cpemHero oomero o0pa3oBaHus, IPEIbIBIICMBIX

K CTPYKTypE, COJICp)KaHHIO W pe3yJabTaTaM OCBOCHHUS yueOHO# aucuuiuimHbl «EcTtecTBO3HaHWE», B
COOTBETCTBMHM ¢ PexoMmeHIanusMu 1O OpraHu3allMd MOJYYEeHUs CcpeaHero oOmiero oOpa3oBaHUS B
npejenax OCBOCHUs 00pa30BaTeNbHBIX MPOTrPaMM CPEIHEro MPo(ecCHOHANTBHOTO 00pa3oBaHMs Ha 0Oa3e
OCHOBHOTO o0miero oOpa3oBaHus C ydyeroM TpeOoBaHHUN (eaepaTbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTEeNbHBIX  CTAHJAPTOB M  MOJy4aeMoW mNpodeccMd WM  CIHCHUATBHOCTH  CPEIHETO
npodeccnoHanbHOTO 00pa3oBaHus (MMChMO JlemapraMeHTa TOCYIapCTBEHHOW IIONIMTUKH B cdepe

noarotoBku padounx kaapoB u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom
[TpumepHOl OCHOBHOHM 00pa30BaTEILHON MPOrpaMMBI CpeIHero ooOmiero oOpa3oBaHUS, OX0OPECHHOM
peuieHreM ¢eaepanbHOro yueOHO-METOIUIECKOr0 00bEAMHEHHSI 10 00IIeMy 00pa3oBaHuUIO (IIPOTOKOI OT
28 utons 2016 r. Ne 2/16-3).

Copep:xanue nporpamMmmbl «EcTecTBO3HaHME) HAMPABICHO HA IOCTHKEHUE CIEAYIOMINX LeJIei:

** OCBOCHHE 3HAHUI O COBPEMEHHO €CTECTBEHHO-HayYHON KapTHHE MHPa U METOJ[aX €CTECTBEHHBIX HaYK;
3HAKOMCTBO C HauOoliee BaXXHBIMH HACIMU M JOCTHKCHHUSIMH €CTECTBO3HAHMS, OKa3aBIIMMHU
OTIpEJIeIIAIONIEee BIUSHIE HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;

** OBJIAJICHUE YMEHUSMH IPUMEHSTH MTOJTy4YCHHBIE 3HAHUS [T OOBSICHEHUS IBIICHHI OKPYKAIOIIETO MUPA,
BOCHIPUATUS HHPOPMAIMH €CTECTBEHHO-HAYYHOTO M MPOPECCHOHATBHO 3HAYUMOTO COJAEPIKAHUS;
Pa3BUTHE HHTEIUICKTYAIbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTUYECKOTO MBIIITICHHSI B XO/1€ TPOBEACHUS
MPOCTEHIINX HKCCIIEeIOBaHUM, aHalu3a SIBICHUN, BOCHPUATUS M HHTEPHPETAIMU €CTECTBEHHO-HAYYHOU
nH(pOpMAIHH;

s BOCIUTaHME YOEKICHHOCTH B BO3MOXXHOCTH IIO3HAHMsI 3aKOHHOM MPHUPOJIbI U HCHOJIb30BAHUS
TOCTIKEHUH €CTECTBEHHBIX HAyK JUIS Pa3BUTHS IUBIIIN3AIMHI U TIOBBIIICHHS KaueCTBa KHU3HH,

** NIPUMEHEHHUE E€CTECTBEHHO-HAYUHBIX 3HAaHUI B MpPOQpECCHOHATBHON NESITEeIbHOCTH M IMOBCEIHEBHOM
KHU3HH [T 00ecTieueHus 0€301MacCHOCTH JKU3HEICATEIbHOCTH; TPAMOTHOTO UCTIOB30BaHUSI COBPEMEHHBIX
TEXHOJIOTUH; OXpaHbl 3J0POBbS, OKPYXKAIOLIEH cpeibl.

B mporpamMmy BKIIOUEHO COJiepKaHHE, HAINpaBlieHHOE Ha (DOPMUPOBAHHE y CTYJEHTOB KOMIIETEHITUH,
HeoOxomuMmbIx Ans kadectBeHHOro ocBoeHus OOII CIIO nHa 6a3e OCHOBHOTO 0OIIEro oOpa3oBaHHs C
MOJTyYCHUEM CpeHETro 0o0miero oOpa3oBaHMs; MPOrpaMMbI MOATOTOBKH CHEIHAINCTOB CPETHETO 3BEHA
(IIIICC3).

[IporpamMma yueGHOM nucuuruinHbl «EcTecTBo3HaHME» SBISETCS OCHOBOM ISl pa3pabOTKH pabouymx
oporpaMM, B  KOTOpPBIX THpodeccuoHaldbHble 00pa3oBaTelbHbIE OpPraHU3alMM, peau3yrollne
o0pa3oBaTeNbHYIO POTpaMMy cpeaHero ooiero oopazoBanus B npezenax ocBoeHuss OOII CITO na 6a3ze
OCHOBHOT'0 00111eT0 00pa30BaHus, yTOUHSIOT COJlepKaHie yueOHOro MaTepuaa, mocae10BaTelbHOCTb €ro
U3YYEHHUs], paclpeiesieHue Yy4eOHBIX YacoB, TEMaTHUKy pedeparoB (JI0KIal0B), HWHIUBUAYAIbHBIX
IPOEKTOB, BHJbl CaMOCTOSATENBHBIX paboOT ¢ yderoM CHeuu(UKH TMPOrpaMM  IOATOTOBKH
KBJIN(UIIMPOBAHHBIX pabOYHX, CIYXKAIINUX, CHEIHATMCTOB CPETHETO 3BEHA, OCBaUBaeMOil mpodeccuu niu
CIEeLUANBHOCTH.

[Tporpamma MOKET HCIIOITB30BATHCS IPYTUMH MTPO(HECCHOHATEHBIMU 00pPa30BaTEIbHBIMUA OPTaHU3AIMSIMH,
peanu3yonMi 00pa3oBaTeIbHYIO MPOrpaMMy CpeIHEro oOIIero oOpa3oBaHUs B Ipelesax OCBOEHHS
OCHOBHOU mpodeccuoHanbHO oOpa3oBarensHOM mporpammbel CIIO Ha 6a3e OCHOBHOro 00IIEr0O
obpazosanus ([TIICC3).



1.2.06mas xapakTepucTuKa y4eOHOU JucHUIINHBI «EcTecTBO3HAHHE»
EcrtecTBO3HaHne — Hayka O SIBICHUAX W 3aKOHaX Mpuposl. COBpeMEHHOE €CTECTBO3HAHME BKIIIOYACT
MHOXKCECTBO CCTCCTBCHHO-HAYYHbBIX OTpacneﬁ, N3 KOTOPBIX HaI/IGOHee Ba>XHbIMU SIBJIIAIOTCA (bmmca, XUMUA
n Ouonorus. OHO OXBaThIBAET HIMPOKHH CIIEKTP BOMPOCOB O Pa3HOOOpA3HBIX CBOWCTBaX OOBEKTOB
MPUPOJIBI, KOTOPBIE MOXHO PacCMaTPHUBATh KaK €AMHOE LIEJIOE.
EcTtecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAHHBIE HAa HUX TEXHOJIOTMH (DOPMUPYIOT HOBBIM 00pa3 KHU3HU.
Bbicok00Opa30BaHHBI YEIOBEK HE MOMKET [IHUCTAHLIHMPOBATHCS OT (PyHIaMEHTAJIbHBIX 3HAHUU 00
OKpY’KaIoIlleM MUpE, HE PUCKYS OKa3aThCsl OECIIOMOIIHBIM B MpodecCHOHANbHON AesTenbHoCcTH. Jro6oe
NEPCHEKTUBHOE HANpPaBICHHUE JEATEIBHOCTH 4YEJIOBEKa NpPSIMO WIM KOCBEHHO CBSI3aHO C HOBOM
MaTepuaabHOU 0230 U HOBBIMU TEXHOJIOTHSIMH, U 3HAHUE UX €CTECTBEHHO-HAYYHOU CYITHOCTH — 3aKOH
ycrexa.
EctecTBO3HaHNE — HEOTheMJIEMas COCTABJIAIONIAs KYJIbTYphI: OMpeneisss MUPOBO33pEHUE YeTI0BEKa, OHO
MPOHHUKAET U B TyMAaHUTAPHYIO Cepy, U B OOLIECTBEHHYIO KHU3Hb.
PanmoHanbHbIil €cTeCTBEHHO-HAyYHbI MeToA, CQOpPMHpPOBABLIMIICS B paMKaxX €CTECTBEHHBIX HayK,
o0pa3yeT €CTeCTBEHHO-HAYYHYIO KapTHHY MHUpa, HEKoe 00pazHo-puiocodckoe 0000meHne HAyIHBIX
3HaHUM.
OcCHOBY ecTecTBO3HAHHsI IMPEJICTaBIsACT (HU3UKAa — HayKa O MPHUPOJE, M3ydarolas HauOoyee BaXKHbIC
SIBJICHUS1, 3aKOHBI U CBOMCTBA MaTepHaIbHOTO MUupa. B pusuke ycTaHaBIMBarOTCS yHUBEpPCAIbHbBIE 3aKOHBI,
CIIPaBCAJIMBOCTL KOTOPBLIX TMOATBCPKIAACTCA HE TOJBKO B 3C€MHBIX YCIOBUAX W B OKOJIO3CMHBIX
MIPOCTPAHCTBAX, HO U BO Bcell BceenenHoil. B 3ToM 3akirodaercss oMH U3 CYIIECTBEHHBIX MPU3HAKOB
¢u3nKy Kak QyHJaMEHTAIBHOW HAYKH.
®du3uka 3aHMMaeT 0co00e MECTO Cpelrd eCTECTBEHHBIX HayK, MO3TOMY €€ MPHUHSATO CUUTATh JUAECPOM
€CTECTBO3HAHUSI.
EctecTBo3HaHME Kak Hayka O SIBJCHHSIX M 3aKOHAX MPUPOABI BKIIOYAET TAKXKE OJHY U3 BaKHEHIINX
oTpacieil — XUMHUIO.

XumMusg — HayKa O BCHICCTBAX, HUX COCTAaBC, CTPOCHHHU, CBOﬁCTBaX, [mpoueccax IIPCBpaIlICHUA,
HCITIOJIB30BaHHUH 3aKOHOB XHMMHUU B HpaKTHHeCKOﬁ JACATCIIBHOCTH JIIOZ[GI\/JI, B CO3/JaHMH HOBBIX MAaTCPUAJIOB.
buonorns — cocraBHasg YacTh €CTECTBO3HAHMA. OTO HaykKa O JKUBOM IIpupoac. Ona nzydacr

pacTUTENbHBIN, )KUBOTHBI MUP U YEJIOBEKA, UCIOJIB3YS KaK COOCTBEHHBIE METO/IbI, TAK H METOJIbI APYTHX
HayK, B YaCTHOCTH (U3MKH, XUMUU W MaTEeMaTUKU: HAONIOJCHUSA, SKCIEPUMEHTHI, MCCIEAOBAHUS C
MOMOIIIBI0 CBETOBOTO M AJIEKTPOHHOT'O MHKPOCKOIA, 0O0pabOTKY CTaTUCTHYECKUX IAHHBIX METOJaMH
MaTEeMaTHYECKON CTATUCTHKU U JIp. bUOJIOTHS BBISBIISIET 3aKOHOMEPHOCTH, MPUCYIINE KU3HU BO BCEX €€
MPOSIBJICHUSIX, B TOM YHCJIE€ OOMEH BEIECTB, POCT, Pa3MHOXKEHHE, HACJIEICTBEHHOCTh, W3MEHUYNBOCTH,
HBOJIIOLUIO U JIP.

B mpodeccruonanbHbIX 00pa3oBaTeNbHBIX OPTraHU3ALHUAX, PEATU3YIOMNX 00pa30BaTEIbHYIO MPOTPaMMy
cpeaHero obmero oOpasoBanust B mnpeaenax ocBoeHuss OOIl CIIO na 6a3e OCHOBHOTrO 0OLIEro
00pa3oBaHMsl, U3ydaeTcs HHTETPUPOBaHHAs yaeOHasK JUCIUTUINHA

«EctecTBO3HaHMEY», BKIIOYAOLIasl TPU pasjiena, 00JaJaolie OTHOCUTENBHOM CaMOCTOSATEIbHOCTRIO U
[EIOCTHOCTEI0 — «Dm3ukay, «Xumus», «buonorus» — 4YTO HE HApylmIaeT MPHUBBIYHYIO JIOTHKY
€CTECTBEHHO-HAy4YHOr0 00pa30BaHuUs CTY/IEHTOB.

[Ipu ocBoenun cnenunanbHocTed CIIO conManbHO-dKOHOMHUYECKOTO W TYMaHUTApHOTO MpoQuiiei
npo¢eCcCHOHATLHOIO 00pa30BaHMs €CTECTBO3HaHME H3ydyaercs Ha 0azoBoM ypoBHe PI'OC cpennero
o01ero 00pa3oBaHus C y4eTOM CHelu(pUKH OCBaBaeMOM TPo(ecCHu WK CIIeUaTbHOCTH.

3T0 BBIpaXKaeTCsl B COJEPKaHUU 00YUCHHsI, KOJMYECTBE YACOB, BBIIEISEMBIX Ha U3YUYE€HUE OTACTBHBIX TEM
IPOTPaMMBI, TITyOMHE X OCBOCHUS 00YJaIOIUMHUCS, 00bEME U XapaKTepe MPaKTHUECKUX 3aHATHH, BUAAX
BHEAYJAUTOPHOM CaMOCTOSATENIBbHON pabOThl CTYICHTOB.

B mpomecce peanmuzamuu conepkanus y4eOHOW AMCHUIUIMHBI «EcTecTBO3HaHWE)» 3HAYMMO HW3yYeHUE
pazznena «®Pu3nKa», KOTOPbII BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHMH 00 OKPYXKAIOLIEM MUDE.
DTOT paszen SIBISETCS CHCTEMOOOPa3yIONIM TSl IPYTHX Pa3/ieioB YU4eOHOH JUCIUILTHHBI, TTOCKOIBKY
¢bu3nveckre 3aKOHbI JIe)KAT B OCHOBE COZIEPKAHUS KypPCOB XMMUU M OMOJIOTHH.

[Tpu m3ydeHnn y4eOHOTO MaTepuasa 1Mo XUMHUH U OMOJIOTHUH 11eJIecO00pa3HO aKIeHTHPOBAaTh BHUMaHHE
o0yJaroImuxcs Ha JKU3HEHHO BaXKHBIX OOBEKTaxX MPHUPOAbI U OpraHu3Me yelloBeka. DTo ruupocdepa,
atMocdepa u buochepa, KOTOpbIE pacCMaTPUBAIOTCS C TOYKH 3PEHUS XUMHUECKIX COCTABOB U CBOMCTB, X
3HA4YEHUs JUIs )KU3HEAEATEIbHOCTH JII0/IeH, 3TO COJIepKaHNe, OCBEIIAOIIEE POJIb BAKHEUIITHX XUMUYECKUX
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3JIEMEHTOB B OpraHH3MeE YeNIOBEKa, BOIPOCH! OXPaHBI 3/10pOBbs, MPO(PUIAKTUKH 3a00JIeBaHUH U BPEIHBIX
MPUBBIYEK, TIOCIICCTBHI U3MEHEHHUS CPEbl OOMTAHUS YEIIOBEKa [T YSTIOBEUSCKON ITUBUITU3AIIH.
3aMeTHOE MECTO B COACp)KaHUU YUEOHOH IUCHMIUIMHBI 3aHMMaeT y4eOHBId Marepuan, He TOJIBKO
(bOpMUPYIOIIHNIT €CTECTBEHHO-HAYYHYIO KAPTHHY MHpPA Y CTYACHTOB, HO M PACKPBIBAIOIIUI MPAKTHIECKOE
3HAYCHUC CCTCCTBCHHO-HAYYHBIX 3HAHUH BO BCEX C(l)ean KU3HUCOBPCMCHHOT'O O6H_I€CTBa, B TOM YHCJIC B
ryMaHHTapHOH chepe.

B menom yuebHas mucruruimHa «EcTecTBO3HaHWE», B COJCPKAHUM KOTOPOW BEIYIIMM KOMIIOHEHTOM
SIBJISTIOTCSI HAYYHBIC 3HAHUS W HAYYHBIC METOJbI IMO3HAHHMS, MO3BOJISIECT CPOPMHUPOBATH Y O0YUAFOIIUXCS
[[EJIOCTHYIO €CTEeCTBEHHO-HAYUYHYIO KapTHHY MHUpPA, MPOOYIUTh y HUX 3MOIMOHAIHHO-IIEHHOCTHOE
OTHOIIICHHE K U3y4aeMOMY MaTepHally, TOTOBHOCTh K BBIOOPY JICHCTBHI OMPEICICHHON HAIPAaBICHHOCTH,
YMCHHUC KPUTHYCCKU OLICHUBATH CBOU U YYXUC ﬂeﬁCTBHﬂ 1 MMOCTYIIKH.

WuTerpupoBanHOe cojpepikaHue yu4eOHOH IMCHUIUIMHBI TIO3BOJISIET MpenojaBareisiM QU3NKA, XUMHH U
OMOJIOTMM COBMECTHO OpPraHW30BaTh HW3YYCHHUE ECTECTBO3HAHHUS, HWCIONB3YS HMEIONIUECS YaCTHHIC
METOMKH MPETIOIaBaHusI IPEIMETA.

N3zyuenne obmeoOpazoBaTenbHON yueOHOM nucumuinabl «EcTecTBO3HAHME) 3aBEpIIAeTCs MOIBEACHUEM
UTOTOB B (opMe Au(PepeHIIMPOBAHHOTO 3a4eTa B paMKax MPOMEXKYTOYHOH aTTeCTallid CTYACHTOB B
npornecce ocBoeHust ocHoBHoM OOII CITO ¢ monmyuenuem cpeaHero obmiero oopaszosanus (IITICC3).

1.3.MecTo yueOHOii TMCUUNJIMHBI B Y4eOHOM ILIaHe

JlucuuiuiiHa BXOAMT B 00IIE00pa30BaTENbHBIA UK W OTHOCHTCSA K 0a30BBIM 00IIE00pa30BaTEbHBIM
JUCLUILINHAM.

1.4.Pe3yabTaThbl 0OCBOCHHS Y4eOHOM M CUMIIIMHBI

OcBoeHue coaepxkaHus ydeOHOW mucruIuHbl  «EcTecTBo3HaHme» oOecrednBacT JIOCTHIKCHUE
CTYJCHTaMHU CJEIYIOIINX Pe3yJIbTATOB:

** IUYHOCMHBIX:

—YCTOWYMBBIM UHTEPEC K UCTOPUU U IOCTHKEHUSIM B 00JIaCTH €CTECTBEHHBIX HaYK,

YYBCTBO T'OPJIOCTH 32 POCCHIICKHUE €CTECTBCHHBIC HAYKU;

—TOTOBHOCTb K TMPOJOIKCHHIO OOpa3oBaHMs, TMOBBIIICHUIO KBaIU(pUKAUMKU B  HM30paHHOM
npoeCCHOHATTLHOMN IEATEIFHOCTH C NCIIOJIH30BAHNEM 3HAHUN B 00JIACTH €CTECTBEHHBIX HaYK;
—00BEKTUBHOE OCO3HAHNE 3HAYMMOCTH KOMIIETEHIIUI B 001aCTH €CTECTBEHHBIX HAYK

U1 YeJloBeKa U O0IIeCTBA, YMEHHUE UCIIOJIb30BaTh TEXHOJIOTUYECKUE TOCTHKEHUS

B oOyiactu (pU3HMKH, XUMUU, OMOJIOTUU JJIs MOBBIMIEHUST COOCTBEHHOT'O MHTEIEKTYalIbHOTO Pa3BUTHUS B
BbIOpaHHOMU MpodeccnoHaNbHOM 1eATeNbHOCTH;

—YMEHHUE NMPOaHAIU3NPOBATh TEXHOTCHHBIE MTOCIEICTBUS JJI1 OKPYKAIOIIECH Cpelibl,

OBITOBOM M TIPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA,

—TOTOBHOCTH CaMOCTOSITENILHO JOOBIBaTH HOBBIE s ce0si eCTECTBEHHO-HAy4Hble 3HAaHUA C
WCIIOJIB30BaHUEM [IJISl ATOTO TOCTYITHBIX HICTOYHUKOB HMH(POPMAIINH;

—YMEHHUE YIpPaBIsATh CBOEH I[MO3HABATEIbHOW JIESITEIBHOCTHIO, MPOBOJUTH CAMOOLEHKY YPOBHS
COOCTBEHHOTO MHTEIIEKTYAIbHOTO Pa3BUTHS,

—yMEHHE BBICTPaUBAaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHUS B KOMaHJE MO PEIICHHUI0 OOIIMX 3a/1ad B
00JIaCTH €CTECTBO3HAHMS,

*s Memanpeomenmnplx:

—OBJIaJICHUE YMEHMSIMHU M HAaBBIKAMHU PA3JIMUHBIX BHUJIOB MO3HABATEILHON NEATEIHOCTH I U3YYCHUS
Pa3HBIX CTOPOH OKPYKAIOILIEro €CTECTBEHHOTO MUPA;

—TPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUA (HAOJIOACHUS, HAYYHOTO SKCIEPUMEHTA) IS W3YdeHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HHUKAaET HEOOXOIUMOCTH
CTAJIKMUBAThCS B MPO(EeCCUOHANBHOMN cdepe;

—yMEHHE ONPEACTATH LENH U 337a4 JesITeIbHOCTH, BBIOMPATh CPE/ICTBA ISl X JOCTH)KCHUS HA MPAKTUKE;
—YMEHHE HCIIOJIb30BaTh PA3JIMYHbIE UCTOYHUKH IS TIOYYEHHUSI €CTECTBEHHO-HAYYHONW MHGOPMAIUU U
OLICHUBATh €€ JOCTOBEPHOCTbH JJIs1 JOCTHKEHHMSI IIOCTABIICHHBIX LIeJIel U 3a]1a4;

** NPEOMEMHBIX:



—c(hOPMHUPOBAHHOCTb MPEACTABICHUIN O IETOCTHONH COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHHE MUDA,
OpUpPOJEe KakK €IMHONW LEIOCTHOM CHCTeMe, B3aMMOCBS3M 4YEJIOBEKa, MNPHPOAbl M OOIIecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;

—BJIaJICHUE 3HAHUAMM O HauOojee BaKHBIX OTKPBITHAX U JOCTUKEHUSAX B OOJACTH €CTECTBO3HAHMI,
MOBJIMSIBIIMX HA SBOJIIOLMIO MPEJCTABIEHUHN O IPUPOJIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHH;
—c(OPMHUPOBAHHOCTb YMEHHS IPUMEHSTh €CTECTBEHHO-HAyUHbIE 3HAHUS Ul OOBSICHEHHS OKPYKAIOIIHUX
SBJICHUM, COXPAaHEHUS 3JI0POBbs, OOecreuyeHus OEe30MaCHOCTH IKU3HEIACATEIBbHOCTH, OepexHOro
OTHOILIECHHUS K IIPUPOJE, PALMOHAIBHOTO NIPUPOAOIIOIB30BAHUSA, a TAK)KE BBIIIOJIHEHUS POJIM IPAMOTHOIO
noTpeOuTeNs;

—c(OPMHUPOBAHHOCTb IPEJICTABICHUA O HAYYHOM METOJE MO3HAaHUS MPUPOJbI U CPEACTBAX HU3YyUEHUS
Merammpa, MakpomM1pa 1 MUKpOMUPA; BIIaJIEHUE IPUEMAMU €CTECTBEHHO-HAYYHbIX HA0JII0/IEHUH, OIIBITOB,
UCCJIEOBAHUM U OLICHKHU JIOCTOBEPHOCTHU IOJyYEHHBIX PE3YJIbTATOB;

—BJIaJICHHUE MTOHATUIHBIM allllapaTOM €CTECTBEHHBIX HAYK, IO3BOJIIOIIMM [103HABAaTh MUP, Y4aCTBOBATh B
JMCKYCCHUSIX IO €CTECTBEHHO-HAay4YHBIM BOIIPOCAM, MCIIOJIb30BaTh Pa3IMYHbIE MCTOYHUKH MH(POPMALUU
IUIl TIOATOTOBKU COOCTBEHHBIX DPAa0OT, KPUTHUECKH OTHOCHTHCA K coobmenussm CMU, conmepxkamumm
Hay4YHYI MH(QOPMALHUIO;

—c(OPMUPOBAHHOCTh YMEHUH IOHUMATh 3HAYMMOCTb €CTECTBEHHO-HAYYHOTO 3HAHMS JUIS KaXKIOTrO
YeJI0BEKA HE3aBUCUMO OT €ro NpoeCCHOHATILHOMN JeSITeIbHOCTH, pa3inyaTh GaKThl U OLIEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETh UX CBA3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C OIpPEAEICHHOU
CUCTEMOM LICHHOCTEM.



2. CTpyKTYpa U coliepKaHue TUCHUIINHBI

2.1. O0beM JUCHUIVINHBI H BBl Y4eOHBIX 3aHATHIA.
Pexomenayemoe K0JIM4€CTBO YaCOB HA OCBOEHHE IPOrPAMMBbI IM CHMIIJIMHbI:

MaKCUMaJIbHON ydeOHOU Harpy3ku oOydvaromierocs - 162 daca, B TOM 4HCIIe:
00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku - 108 yacos;
KOHCYJIbTAIlMH — 8 4acoB,

CaMOCTOATENILHON paboThI - 46 4acoB.

Bun yueOHBIX 3aHATHI O0BeM yacoB
MakcumanbHas yyeOHass Harpys3ka (Bcero) 162
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 108
B TOM YHCIIE:
JIEKIIUU 65
MPAKTUYECKHUE 3aHITHSI, CEMUHAPbI 43
KoncyabTanuu st 00yyaromuxcst 8
CamocrosiTesibHas padoTa o0yuyarouierocs (Bcero) 46

. A3-1,2
Dopma npomedrcymouHon ammecmayuu no OUCYUnIuUHe

CEMECTPBI




2.2. TematnyecKui IUIAH.

Buj yueOHoi padoThl

KoauuecTBO 4acoB

KOHCYJbTalluUu

Beenenue 4
PU3BUKA
1.MexaHuka. 6
2.OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOJUHAMUKH. 10
3. OCHOBBI JIEKTPOAUHAMUKH. 9
4.21eMeHTbI KBAaHTOBOW (DU3UKH S
KOHCYJIbTAUMU 2
caMocTosiTeIbHAsA padoTa
BHEayJAUTOPHAs cCaMOCTOsITeIbHAsl paboTa, UHUBHIyaIbHbIC TBOPUYECKHUE 3aJaHUS 13
Bcero 51
XUMMUA
5. X¥MHYECKUE CBOMCTBA U MIPEBPAILCHUS BELICCTB. 9
6. Heopranuueckue coeuHEHMS. 9
7. OpraHu4ecKkue COeTMHEHUSI. 14
8. Xumus 1 opraHusm 4esoBeka. 1
9. Bona. PactBopbl. 5
10. Xumuueckue mporeccsl B atMochepe. 2
3




caMocTosiTeJibHasi padora

BHCAYyAUTOpPHAsA CaMOCTOATCIIbHAA pa60Ta, HHIUBUAYAJIbHBIC TBOPUCCKHUC 3aJaHUA

18
Bcero 61
BUOJIOT'USA
11. O6mwme npeacTaBiaeHUs O )KU3HU. 4
12. Yuenue o KIIETKE. 10
13. Opranusm. 9
14. Bun. 4
15.9kxocucreMbl. 7
KOHCYJIbTAUMU 3
caMocTosiTeIbHAsA padoTa
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAsE pad0Ta, MHANBHUAYyaJIbHbIE TBOPUECKUE 3a/IaHUS 15

IIpomesxkyTouHasn arrecrauusa B popme nudphepeHupoOBaHHOIO 3a4YeTa

Bcero

52

HUTOIO:

162
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3. YCJIOBUS PEAJIM3AIIUU ITPOTI'PAMMBI TUCHUTIJIMHBI

3.1. XapakTepucTUKa OCHOBHBIX BUIOB YU€OHOU JEATEIbHOCTH CTY/IEHTOB.

HaunmeHoBaHue Couepmanne yqeﬁﬂoro marepuaJia, naﬁopaTopHme paﬁOTbI U IMPAKTUYECKUE 3AHATHUSA,
Pa3aeiioB M TEM CaMOCTOATCIbHAA pa60Ta Oﬁy‘laIO[IIl/IXCSI
1 2
Beenenne Copaepxanne yueOHOr0 MaTepHaJa.

WNuctpyktaxk mo OT. [EcrtectBo3Hanme Kak cucTeMa HAayK O TIPUPOIE.
EcTtecTBeHHOHAay4HAsT KapTHHA MUpa. EMWHCTBO 3aKOHOB MPUPOABI U COCTaBa BEIIECTBA
Bo Bcenennoit. EcTecTBeHHO-Hay4HBIH METOA TIO3HAHUSI W €r0 COCTaBILIIOIINE:
HaOJIIOJICHUE, W3MEPECHHE, OKCICPUMEHT, runore3a. DOU3HYECKUE, XUMHYCCKUE,
OHMOJIOTHYECKHE SIBICHUS.

EctecTBeHHBIC Hayku B TIPOG)ECCHOHANBHON nesTenbHOCTH. OTKpBITHS B (pu3nKe —
OCHOBA MpOrpecca B TEXHUKE U TEXHOJOTUU MPOU3BOJACTBA. [IprMeHEeHHEe NOCTIKEHUN
COBpEMEHHON XMMHY B TYMaHUTapHOH cepe AeaTenpbHOCTH o0mecTBa. JKuBas nmpupoaa
KaK O0BEKT M3Y4eHHUsI OMOIOTHHA. METOIbI HCCIIEeIOBAHNS KUBOW IPUPOJIHI B OMOJIOTHH.

HpaKTl/I‘leCKOC 3ansaTue Nel. «@I/BH‘JGCKI/IG, XHUMHUYCCKHC, OHOJIOTHYECKHE SIBJICHUS.

CamocrosiTennbHasi padora. VM3yueHue koHcriekToB 3aHsaTHil. CooOmieHus: «Du3nka B
KpPUMHHAJIMCTUKE», XHUMHSI B KPUMHUHAIUCTHKE», «DBHOIOTHS B KPUMHUHATUCTUKEY.
Pedepar «Bcenennas u ee sBomonus». TBopueckas padora «Mozenn 3eMiu U IIaHeT».
Joxknan «®uznueckre yCiIoBUs Ha IJIAHETaX U UX aTMOCHEphD».

PA3JAEJI 1. ®u3uka.

Tema 1. MexaHuka. Conep:kanue y4eOHOro MaTepuaja.

Kunematuka. Mexanudeckoe apmwkeHue. CucremMa orcyeTa. TpaeKTOpHs JIBHKEHHS.
[Iyte. Ilepememienune. PaBHOMepHOe mpsMoiuHeNHHoe JBMWXKeHHE. (CKOpOCTb.
OTHOCHUTENBPHOCTh MEXAHUYECKOrO JBHKEHUS. 3aKOH CIIOKEHHs cKopocTed. CpenHsis
CKOpPOCTh IIPH HEPABHOMEPHOM JIBUKEHMH. MTHOBEHHash CKOPOCThb. PaBHOyCKOpeHHOe
MpsIMOJIMHENWHOE JBMXKeHHe. Y ckopeHne. CBOOOIHOE MajieHue Tell.

Hunamuka. Macca u cuia. Bzaumonericteue Ten. 3akoHbl AMHAMUKA. CUIIBL B IPUPOJE.
3aKkOH BCEMUPHOTO TATOTEHUSI.

3aKoHBl COXpaHEHHs B MexaHuke. Vmmynbc Tenma. 3aKOH COXpaHEHHsS HUMITYJbCa.
PeaktuBHOe nBmkeHue. MexaHudeckas pabora. MomHocTs. MexaHuyeckas 3HEprus.
Kunernueckas sHeprus. Kunernueckas sHeprusi u pabora. [loreHunansHas 3HEprust B
IPaBUTAIMOHHOM I10JIe. 3aKOH COXpaHEeHH MOJTHOW MEXaHWYEeCKON I3HEPTUH.
MexaHnueckre KojeOaHuss U BOJNHBL. MexaHnueckue kojeOanus. MastHuk. Bremnue
cunbl. Buyrpennue cunbl. CBOOOIHBIE W BBIHYXKICHHBIE KojeOaHHMs. MexaHuueckue
BOJIHBI. [TonepeyHas v npoioabHas BoJjiHA. [{IMHA U CKOPOCThH BOJIHBI.

IIpakTHyeckoe 3ansiTie Ne2 «Cemunap no teme 1. «MexaHuka»y

CamocrosiTesibHast padora. Pedepar «YIIbTpasByK U €ro UCIOIb30BAHUE B TEXHUKE U

MEIHUIIHEY.
Tema 2. OcHOBBI Copaepxanne yueOHOr0 MaTepHaJa.
MOJIEKYJISIPHOI

buzukn n

TePMOIMHAMHKH.

MounekyispHas pu3uka. ATOMHCTHYECKAs] TEOPUs CTPOCHUs BeliecTBa. HabmroneHus u
OTIBITHI, TIOATBEPXKIAIONINE aTOMHO-MOJICKYJIIPHOE CTPOSHHE BelecTBa. Maccel u
pa3Mepsl Mosiekyin. OTHOCHTEIbHAsT MOJIEKYJsIpHAst (MM aTOMHAsl) Macca, KOJIUYECTBO
BemectBa. Mods. [loctosinHas ABoraapo. Mosnsprast macca. TernoBoe IBUKEHUE YaCTHI]
BeniecTBa. bpoyHoBckoe nBmxkeHue. Mneanbusiid Ta3. TemnepaTypa Kak Mepa CpelHei
KUHETUYECKOW SHEpPruM 4YacTull. YpaBHEHHE COCTOSHMS HJEaJbHOro rasa. Mopenb
*uaKkoctu. [IoBepXHOCTHOE HATsHKeHHE W cMaunBaHue. Kpucramumyeckue u aMmop(HbIe
BEIIECTBA.

Tepmoaunamuka. BuyTpeHHsis sueprus. PaboTa u Ternoorada Kak crioco0bl H3MEHEHHSI
BHyTpeHHed sHepruu. IlepBbiii 3akOoH TepMOAMHAMHUKHU. TEIUIOBBIE MAIIMHBI U UX
MIPUMEHEHUE.
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IIpakTHueckoe 3ausTue Ne3. «OmnpeneneHre MOJICKYIIPHOW MACChl BEIIECTBAY.

IIpakTHyeckoe 3ausiTue Ned. « BerauciieHne KOJTUIECTBA BEIICCTBAY.

IIpakTuyeckoe 3ansaTue NeS. Cemunap mo teme 2 «OCHOBBI MOJICKYJISIPHOU (DU3HKHU H
TEPMOJIUHAMHUKH.

CamocrosiTenbHas padora. lzydenne koncnekTo nekuuil. Joxnan «Kunkue
KpucTaiuiey, «Kpucrammmaeckrne U aMop(dHbIE Tena B OBITY».

Tema 3.0cHOBEI
JIEKTPOIHMHAMHUKH.

Conaeprxanue yuedOHOro MaTepuaJa.

OnekTpocTtatvka. B3aumonelcTBue 3apsKEHHBIX Tel. DJIEKTPUUYCCKUU 3apsii. 3aKoH
COXpaHEHUS DIEKTPUIECKOro 3apsma. 3akoH KymoHa. DiexTpocTatndeckoe Ioie, ero
OCHOBHBIE€ XapPaKTEPUCTUKU U CBsi3b MexAy Humu. [loctossHHbIA TOK. [loCTOSIHHBIN
aneKTpuueckuil Tok. Cuiia ToKa, HampsHDKEHHUE, JJIEKTPUUECKOE COMPOTHUBIICHHUE. 3aKOH
Oma it ydacTKa SJeKTpPUYecKOoW Ienu. MarHuTHOe moie. MarHUTHOe IoJIeé M ero
OCHOBHBIC XapaKTEPHUCTHUKH. J{eficTBHE MAarHUTHOTO TTOJISI Ha MPOBOJIHHUK C TOKOM. 3aKOH
Awmriepa. DNEKTPOIBUTATENb. SIBnenue AIEKTPOMArHUTHOM WHAYKIWY.
ONeKTpOMarHuTHEIE KojeOanmss W BOJMHBL CBeT Kak OJJIGKTPOMAarHWTHAs BOJIHA.
HHaTepdepenius u nudpakiius cBeTa.

OnTrka. 3aKOHBI OTpaXEHHUsI U TIperoMieHust cBera. JInu3el. [locTpoeHue n300paxeHui.

IIpakTHyeckoe 3ansiTne Ne6. «CTpoeHue atomay.

IIpakTuyeckoe 3ansaTue Ne7. «zydenne naTepdepeHIINN U JUPPAKIUN CBETA»

CamocrositensHas pabora: coobmeHue "DHeprocOeperaromie TeXHOJIOTum», pedepar
«TemnoBoe JeHCTBHE 3JEKTPUYECKOTO TOKa B TNPUPOAE U TOBCEIHEBHOM KUZHUN.
Hoxnan: «Pa3BuTHe NpeACTABICHUN 0 IPUPOJIE CBETa», «MarHuTHas 3alUCh U XPAHECHUE
nHbOpMaLun», «NEKTPOCTaTHUECKas! 3aLIUTay, «BiIusHue 37eKTpOMAarHUTHBIX IOJEH,
CO3/1aBaeMbIX JEKTPHUECKUMU NPHUOOpaMH Ha OPTaHU3M YEJIOBEKAY.

Tema 4. DeMeHTBI
KBaHTOBO (pu3uKH.

Conep:xanue yueOHOro MaTepuasa.

KganTtoBsie cBoiicTBa cBeta. KBantoBas rumotesa [Imanka. @oTtosnekrpudeckuii 3 exT.
®dwusuka atoma. Monenu crpoenus aroma. OmsitT Pezepdopa.

®du3uKa aTOMHOTO Apa U 3JeMEeHTapHbIX YacTull. COoCcTaB M CTPOEHUE aTOMHOTO Si/Ipa.
PagunoaxkTuBHOCTE. PainoakTUBHBIE M3TY4YEHUS U UX BO3/ICHCTBHE HA JKUBBIC OPraHU3MBI.

IpakTuyeckoe 3ansaTue Ne§ «CemuHap 1o teme 4. J1eMEeHTH KBAHTOBOH (DH3HKI.

CamocrosTeabHasi padota. [loknansl «PaanoakTUBHBIE M3TYyYEHUs] U UX BO3JeicTBHE
Ha UBBIE OPTaHU3MED, «[Ipobiiema TepMosaepHOil SHEpreTHKMY», «CTOpUs OTKPBITUS
3JIEMEHTapHBIX YacTul, «Ilorydyenne pagMoakTUBHBIX H30TONOB U UX IPUMEHEHHEY.

AunddepenunpoBannblii 3a4eT nmo Kypey «EcrectBosnanme» (1-ii cemectp).

Bceero no ¢gusuke:

304

PA3JAEJI 2. Xumus.

Tema 5. Xumnueckue
CBOMCTBa N
NpeBpalleHUs
BelleCTB.

Conep:xanue yueOHOro MaTepuasa.

OcHoBHbIE MOHATHS U 3aKOHBI XuMuH. [Ipeamer xumuu. BemectBo. AToM. Monekyna.
XUMUYeCKHid 2IeMeHT u (hOpMBI ero cymiecTBoBaHus. [IpocThie U CIIOKHBIE BEIIECTRA.
ITepuonnueckuii 3axkoH u Ilepuonnueckas cucreMa XuUMHYeckux snemeHtos [[. .
MengeneeBa. OrtkpeiTue llepuogmdeckoro 3akona. Ilepuoamueckas cucrema
XUMUYECKHUX AIIeMEeHTOB. 3HaueHue [lepuoguueckoro 3akona u [lepuonuyeckoit CUCTEMBI
xuMuueckux oanemeHtoB J.M.MenzaeneeBa s pa3BUTUA HAyKMd W [HOHUMaHHUS
XUMUYECKON KapTHHBI MUPA.

Crpoenue BemiectBa. KoBaneHTHasi CBsi3b: HeHOJsipHas U mojsipHas. MoHHast cBS3b.
Katuons! 1 annonsl. Metannuueckas cBsi3b. BogopoaHas cBsi3b.

Xumnueckue peakuuu. [IoHaTHEe 0 XMMUYECKOW peakuuu. THUIIBI XUMUYECKUX PEaKIIMM.
CKOpOCTh peakiuu 1 (pakTopbl, OT KOTOPHIX OHA 3aBUCHT.

IIpakTnyeckoe 3ansitue Ne9. «Bnusiare paznnyHbIX GaKTOPOB Ha CKOPOCTD
XUMHUUYECKUX PEAKLIHI.

IpakTuueckoe 3ausaTue Nel(). «XuMIIeCKUe peaKIm.

CamocrtoaTenbHas padora. Koncnekr «/[.11.MenneneeB 06 o6pa3oBaHuy 1
roCyJapCTBEHHOU MOJIUTUKEY, cocTapieHue Y XP.
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Tema 6.
Heopranunveckue
coeIMHEeHHUs.

Conep:xanue yueOHOro MaTepuasa.

Teopus DOnektponutnueckoit auccormanur. OCHOBHBIE TIOJNOXKEHUs. KHCIOTHI,
OCHOBAHHS, COJIM KakK 3JIeKTpoiauThl. Kiaccudukamnus HEOPraHUIeCKUX COCIUHCHHUH U
nx cBoiicTBa. OKCHIBI, KUCIOTHI, OCHOBaHUsA, cou. [TorsaTue o rumponuse comneit. Cpena
BOJHBIX PAaCTBOPOB COJICH: KHCHIas, HEUTpalbHas, IeI09Has. BomopoaHbIil moka3aTenb
pH pactBopa. IIpocTeie BemecTBa M HMX cBodcTBa. Metamipl. OOmue (HU3HYECKHE H
XHMHUYECKHE CBOMCTBa MeTauioB. Hemetamnpl. BaxkHelmye coeTUMHEHUST METaUIOB M
HEMETAJIOB B IPUPOJIE Y XO3IHCTBEHHOHN JAeATSIbHOCTH YEIOBEKA.

IIpakTyeckoe 3ansiTe Nell. VcnipiTaHue pacTBOPOB COJIEH MHIUKATOPAMID.

IpaxkTuyeckoe 3ausaTue Ne 12. «Cemunap «Heoprannieckue BEecTBay

CamocrosiTenbHas padora. KoHcmekT «Pojis METAIIIOB B ICTOPUH YETTOBEICCKOM
nuBmiIn3anumy. [lpesenTarus «MeTauibl U CIUIaBbl KaK XyA0XKECTBEHHBIN MaTepuamn.

Tema 7.
Opranuyveckue
coeTUHEeHUs].

Conep:xanue yueOHOro MaTepuasa.

OCHOBHBIC TOJOXKCHHUS TCOPUU CTPOCHHS OPraHUYECKUX COSAMHEHUH. MHOroobpasue
opraHuyeckux coeauHeHuil. lloHaTtue w3zomepuu. YrieBomoponwl. llpenenvHbie u
HeMpeeNbHbIe YIIIeBOAOPOAbl. Peakius monumepunsanuu. llpupogHbple HWCTOYHUKH
YTIIEBOIOPOIOB. YTIEBOAOPOABl KaK OCHOBA MEXIYHAPOIHOTO COTPYIHHYECTBA W
BaXHEUIINKA HMCTOYHHK (opMupoBanus Oromkera Pd. Kucnopoaconmep:xaniue
OpraHMYecKue BellecTBa. [IpeicTaBUTENIM  KUCIIOPOJACOACPKAIIMX OPraHUYECKUX
COCTMHECHUI: METWJIOBBIN U STUJIOBBINA CIUPTHI, TIUIEPUH, YKCYCHAs KUCIO0Ta. JKUPBI
KaK CJIOKHBIC 3(UphL. YTJICBOIBI: TJIIOKO3a, KpaxMall, IEeJUII0I03a. A30TCOoepKaIIue
OpTraHWYEeCKHUEe COSAMHEHWS. AMUHBI, aMUHOKHCIOTHI, Oenku. CTpoeHHe w
ouonornueckas ¢yHknus OenkoB. Ilommmepsr. IlmactMacchl n BosokHa. [loHsATHE O
mlacTMaccax ¥ XHMHYECKMX BOJIOKHaX. HaTypanmpHble, CHHTETHYECKHE U
HCKYCCTBEHHBIC BOJIOKHA.

IIpakTuueckoe 3ausTue Nel3. «XumMudeckue CBOMCTBA KUCIOPOICOACPKAIIUX
OPraHUYECKUX COEAUHEHUID.

IIpakTuyeckoe 3ansaTue Ne 14. «O3nakomieHue ¢ koywiekuue «Ilmactmacce,
«BonokHay.

IpaxTuueckoe 3ausiTue Ne 15. «Cemunap «Opranndeckue BEIeCTBay.

CamocrostenbHast padora. [loxnang «lctopuss BO3HMKHOBEHUS M pa3BUTHUSA
oprannueckoi xuMum». CooOuieHne «AJIKOTOJIM3M U €ro OTPakKEHHE B POU3BEACHUIX
XYJOXKECTBEHHOHN JINTEPaTyphl WU HM300pa3UTENBHOTO UCKyccTBa». Pedepar «Cpencrra
TUTUEHbl HA OCHOBE KHUCIIOPOCOAEpXKAIUX OpraHUdecKux coeauHeHui». CooOlieHue
«[IpuMeHeHne mMOMMMEPOB B MNPHUKIAAHOM W KJIACCHYECKOM H300pa3sUTEIbHOM
HCKYCCTBE».

Tema 8. Xumus u
OpPraHM3M 4YejioBeKa.

Conep:xanue yueOHOro MaTepuasa.

XUMHYECKHE DJIIEMEHThI B OpraHusme uesioBeka. OpraHudeckde M HEOpraHWYecKue
BemecTBa. OCHOBHBIC KU3HEHHO HEOOXOIMMBIC COSAMHECHUS: OCIIKH, YIIACBOIBI, XKHUPHI,
BUTaMHUHBI. YTJIEBOJbl — TIJIaBHBIH HMCTOYHHUK HSHEPIHMM opraHu3Ma. Pojib >XHpOB B
opranusmMe. XOJECTEPHH U €T0 POJb B 3J0POBhE UeIOBeKa. MUHEpalbHBIC BEIICCTBA B
MPOJYKTAX MHUTaHUs, MUIIeBble 100aBku. COaIaHCUPOBAHHOE MTUTAHHME.

CamocTosiTeJibHast padora. Jlokinag «Xumust B ObITY»

Tema 9. Bona. Conep:xanue yueOHOro MaTepuasa.

PacTBOpBI.
Bopna. ®usnueckue U XuMU4YeCKUE CBOMCTBA BOJbL. PacTBOpHL. PacTBOpUMOCTD BelIeCTB.
[Ipurorosienue pactBopoB. KoHrenrparus. MaccoBas /10J1s1 paCTBOPEHHOI'O BEIIIECTBA B
pactBope. Pemenue 3amau. Bognbeie pecypcsl 3emiun. VICTOUYHMKHM 3arps3HEHUsS BOJIBI.
OumncTKa U TOJrOTOBKA BOJIBIL.
IIpakTHyeckoe 3ansiTue Nel6. «OmeHka KauecTBa BOJBI».
CamocTosiTeibHAas padoTa: KOHCIIEKT «PacTBOPHI BOKPYT HACH.

Tema 10. Copepxanne yueOHOr0 MaTepHaJa.

XumMnyeckue

npoiecchl B

atmocdepe.
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Boszayx. CoctaB u cBOMCTBa Bo3ayxa. ATMoc(epa U KIMMaT. 3arpsisHeHre arMochepsl 1
ero nuctouHuku. [locnencTBus 3arpsizHeHUs: aTMOCc(EepHOTO BO3IyXa.

CamocTrositeqsHas padora. TBopueckas padbota «I[ 1oGabHbIE MPOOIEMBI SKOJIOTHID

KonTposasHast pabora 1o kypcy EcrecTtBo3Hanue « XuMusn»

Bcero mo xumumn

40

PA3JIEJI 3.
BuoJsorns.

Tema. 11. O01ue
NpeacCTABJICHUS O
JKHU3HU.

Coaeprxanue yuedOHOro MaTepuaJa.

’KuBast npupoaa kak 00bEeKT n3y4eHus: ononorud.. JKu3Hb, ee CBOUCTBA. Y POBHU
OpTraHM3aINAH, TIPOUCXOXKACHNE M Pa3HOOOpas3He KU3HM.

HpaKaneCKoe 3ansaTue Nel7. AHanu3 U OIleHKA PA3JINYHBIX TUIIOTE3 MPOUCXOKIACHUA
KU3HHU.

CamocrosiTeabHas padora. Coobmenne «Pa3BuTre mpencTaBiIeHnii 0 BOSHUKHOBEHUH
HKUZHU,

Tema 12. YueHnue o
KJIeTKe.

Conep:xanue yueOHOro MaTepuasa.

Ucropust uzyuenust kjaeTku. OCHOBHBIE MOJOXEHUS KIETOUHOM Teopun. Kinerka —
CTPYKTYpHO-(QYHKIIMOHAJIbHASL (PJIEMEHTapHasl) eauHMIa >KU3HH. CTpOEHHE KIIETKH.
[IpokapuoTel U 3yKapuOTHl — HH3IIKME U BBICHINE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH OJyKapuoT. Kierounoe snpo. PyHkuus szgpa:
XpaHEeHHe, BOCIIPOU3BEICHHE W Iepefiada HACIICACTBEHHOW WH(OPMAIMH, pPeTyIsIus
XUMHMYECKOM aKTMBHOCTH KJIETKHU. buosorndyeckoe 3Ha4eHHE XMMHYECKUX 3JIEMEHTOB.
Heoprannueckue BeriecTsa B cOCTaBe KIETKU. PoJIb BOABI KaK paCTBOPUTEINS U OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH Cpeibl OpraHu3MOB. YTIJIEBOBI M IUIUIKL B KieTke. CTpyKTypa
u Ouonoruueckue (GyHKUM OenkoB. CTpOoeHHME HYKJICOTHIOB M  CTPYKTypa
nonmmuykieotuaubx neneit JJHK u PHK, AT®. Bupycs u 6akrepuodaru. Hexnerounoe
CTPOEHUE, )KU3HEHHBIN LUK U €r0 3aBUCUMOCTh OT KJIETOYHBIX (hopM KU3HHU. Bupycel —
BO30yauTeNn HHEKITMOHHBIX 3a00JIeBaHui; MOHATHE 00 OHKOBUpYycaX. OOMeH BEIIeCTB
U npeBpatieHue daepruu. [lonstue o Mmetabonusme. THITBI MUTaHUS KUBBIX OPTaHU3MOB.
[Tnactuyeckuit 0OMeH. DHEpreTHUECKU OOMEH.

Hacnencteennas nadopmaius 1 peanusanus ee B KieTke. ['eHeTndeckass nHGOpMaIusl.
lenetnuecknii koj. CTpykTypa ¥ (QYHKIMH XPOMOCOM. AYTOCOMBI U TIOJIOBEIE
XPOMOCOMBI.

IIpakTyeckoe 3ansitue Nel8. «CpaBHeHHE CTPOCHMSI KIIETOK PACTEHUN U )KMBOTHBIX.)»
(34)

IpakTuueckoe 3ausaTue Nel9. «DyHKIMH KISTKN.

CamocrosiTesqbHas padora: loxnan «Heopranuueckue BemiecTBa B COCTaBE KIETKM»,
koHCnekT «Bupyc wummyHomedummra uenoeka (BUY). Ilpodwmmakruka BUU-
WHEKIAN.

Tema 13. Opranusm.

Conep:xanue yueOHOro MaTepuasa.

Opranm3sm — eauHOEe Ienmoe. MHorooOpasue opraHm3mMoB. OOMEH BEIIECTBOM H
SHEPrueil ¢ OKpyXarliei cpesoii kKak HeoOXO0IUMOE YCIIOBHE CYIIIECTBOBAHMUS KHUBBIX
CHCTEM.

CriocoOHOCTh K CaMOBOCITPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH KHBBIX
OpraHu3MoB. J{eneHre KJIIeTKU — OCHOBA POCTa, PA3BUTHS U Pa3MHOXKCHHS OPIaHU3MOB.
Becnonoe  pasmuoxkenme. IlomoBoli  mpomecc W TOJOBOE  pa3MHOKEHHE.
OmnnogoTBopeHue, ero OMoJI0rnIeckoe 3HaYeHHe.

[Monstne 00 UWHAMBHIyaJbHOM (OHTOI€HE3), SMOpPHUOHAIBLHOM (3MOpHOreHe3) U
MOCTAMOPHUOHAJILHOM  Pa3BUTHH. VIHAMBHIyadbHOE pPa3BUTHE 4YEJIIOBEKA W €ro
BO3MOJKHBIE HapYIICHUS.

OOmue mnpeAcTaBlIeHWs O HACIEACTBEHHOCTH W W3MEHYHMBOCTH. [ eHeTndeckas
TEPMHUHOJIOTHST W CUMBOJHMKA. 3aKOHOMEPHOCTH HacjenoBaHus. HacnemoBanue
MpU3HAKOB y 4enoBeka. [lomoBbie XxpoMocoMbl. CIIEINIEHHOE C TIOJIOM HacjeJl0OBaHUe.
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HacnenctBenHbie 00je3HM YeNnOBeKa, UX MPUYHHBI U npoduiakTrka. CoBpeMEHHBIC
MIPEICTaBJICHUS O TeHE U TEHOME.

I'eHeTnyeckme 3aKOHOMEPHOCTH H3MeHUNBOCTU. Kitaccudukanus ¢popM H3MEHUYUBOCTH.
BnusiHre MyTareHoB Ha OpraHU3M YEJIOBEKa.

[Ipenmer, 3amaum u MeTONBI CeleKIMH. | eHeTHdyeckne 3aKOHOMEPHOCTH CEJIEKIIHU.
Yuenne H.M. BaBunoBa o meHTpax MHOTOOOpasWsl W MPOUCXOXKIACHHUS KYJIbTYPHBIX
pacTeHnid. bHOTEXHOIOTHS, ee TOCTHKEHHS, IEPCIIEKTUBBI Pa3BUTHSL.

IpakTyeckoe 3ansiTe Ne20. «Oprannsm Kak eIMHOE IEJI0e»

CamocrositenbHast padora. CooOiienue «I'eHeTHKa monay. yenoBeka. Pedepar
«HacnencrBenHsie 60I€3HA YeTTOBEKa, UX MPUINHBI U TPOPIIAKTAKAY.

Tema 14.Buga.

Conep:xkanue yueOHOr0 MaTepuaJa.

OBOJIOIMOHHAS TEOPHS U €€ POJib B (JOPMUPOBAHUH COBPEMEHHOM €CTECTBECHHO-HAYYHOM
KapTUHBl Mupa. Bua, ero kpurepun. [lomymsiimst kak CTPYKTYpHas €IUHUIIA BUJAA H
sBomonnu. CuHTeTH4eckas Teopus spomonmn (CTDI). JBrmKyiue CUibl 3BOJIOIUHN B
cootBerctBHu ¢ CTD.

Pesynbrarer 3ponroruu. CoxpaHeHHE MHOTOOOpa3us BUIOB KaK OCHOBA YCTOWYUBOTO
pazBuTus Omocdepsl. IlpuunHBI BBEIMHUpAHHS BHUIOB. BHONOTHYECKWI TIporpecc M
OMOJIOTHYECKHH perpecc.

['umoTe3sl MPOUCXOXKICHUS KU3HU. Y CIIOKHCHHE KHUBBIX OPTaHU3MOB Ha 3eMJIC B
mpolecce 3BOMOIUN. AHTPONIOTeHE3 U €ro 3aKOHOMEepHOCTH. JlokazaTenbcTBa POACTBA
YeIoBeKa C MJIEKOIUTAIONIMMY KHBOTHBIMHU. DKOJIOTHYECKHE (aKTOPhl aHTPOTIOTeHEe3a:
YCJIOKHEHUE TIOINYJISIIUOHHOM CTPYKTYPbI BUAA, U3TOTOBIICHUE OPYAUI Tpyna, NEPEXOA
OT pAaCTUTCIIBHOIO K CMCUIAHHOMY THIIY IMUTAaHHWA, WCIIOJb30BAHUC OIHA. ITossBienue
MBICITUTENLHOM IEATENIbHOCTH U WICHOPA3AebHOM peun. [Iponcxoxkienne 4eI0BeYecKux
pac.

IIpakTyeckoe 3ansTue Ne21. «OBomonus. Kpurepuu Buga»

CamocrositesqibHas padora. CooOmenue «DBomronnonHas teopus JK.b. Jlamapkay.
Coobmenne «Yapnb3 [lapBruH U €ro Teopust IPOUCXOKIACHUS BUIOBY.

Tema
15.9xocucreMnl.

Conep:xanue yueOHOro MarepuaJa.

ITpenmer u 3aa4y 3KOJIOTHU: YUSHHE 00 3KOJIOTMYECKUX (AKTOpax, ydeHHE O
COO0O0IIECTBaX OPTaHU3MOB, YUeHHE 0 Orocdepe. DKomorndeckue (HakTopsl,
O0COOCHHOCTH WX BO3JEHCTBHA. DKOJIOTHUYECKas XapaKkTepucTrka Buna. [loustie 006
IKOJIOTHUECKHX cucTeMax. Llenu nutanus, Tpodudeckue ypoBHU. broreoneHos kak
skocuctema. buocdepa — riodanbHas sxocucrema. Yuenue B. . Bepuaackoro o
ouocdepe. Porb xxuBBIX oprann3MoB B 6uocdepe. buomacca. bruonornueckuit
KpyroBopoT (Ha MpuMepe Kpyropopora yriiepoaa). OCHOBHbIE HAaIIpaBIEHUS
BO3/IeHCTBHA YeoBeka Ha ouocdepy. Tpanchopmanus ecTecTBEHHBIX SKOIOTHIECKUX
cucreM. OcOOEHHOCTH arpoIKOCUCTEM (arpoLeHO30B).

[pakTuyeckoe 3ansaTue Ne22. AHaNNU3 U OIIEHKA MOCIIEJICTBUN COOCTBEHHOM
JESITEILHOCTH B OKPYIKAIOIICH cpejie, MI00aTbHBIX IKOJIOIHUSCKUX MPOOJIEM U IyTel X
pelIeHusI.

CamocrosiTesqbHas padora. Pedepar «Jkonorndeckas 3amura 1 0XpaHa OKpYKaromeit
HPUPOJHOU CpEABD.

JAuddepennupoBannblii 3auet mo kypey «EctrecTBosHanue» (2-ii cemecTp).

Bcero mo 6moJjiorum:

344

Bcero:

162
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3.2. Y4yeOHO-MeTOAUYECKOE U MaTepHaJIbHO-TEXHHUYECKOe olOecrnedyeHue NMpPorpaMmbl
y4eOHOoM aucuunjavuHbl «EcTecTBO3HaAHHE).

Peanuzarust mporpamMmbl TUCITUTIIMHBI TPEOYyeT HATUYHS y4eOHOTro KaOuHeTa. .

OobopynoBanue y4eOHOr0 KaOuHeTa:

1. MeGenp u crarimoHapHOe 000pyJ0BaHUE

- 10Ca/I04YHbIE MECTA 10 KOJUYECTBY CTYAECHTOB;

- pabouee MeCTO IpernoaBaTers;

- IEMOHCTPALMOHHBIN CTOJ;

- BBITSDKHOU mIKad;

- KHWOKHBIC MKaQBbI;

- Tym0a Ui BUIeoannapaTyphl;

-JI0CKa ayTUTOpHas;

-mKad 11 XUMUYECKOU MOCY/IbI;

-cetic;

2.Y4eOHO-HarsIIHBIE TOCO0Us U JTabopaTopHOE 000PYAOBaHNE:

[IEpUOIMYECKas CHCTeMa XUMHUYECKHX 3ieMeHTOB JI.JM. MeHneneesa, psn HalpsKEHUN METAJLIOB, AN
ANEKTPOOTPHULIATEILHOCTH HEMETAJNIOB, TabJIUIa PACTBOPUMOCTH COJIEH, KHCIOT U OCHOBaHUM B BO-JE,
TUTaKaThI 1O 001Iei U HEOPTraHUYECKOM XMMUU; TNTAKAThI IO OPTaHUYEeCKON XUMUU, XUMUYECKUE PEAKTUBBI,
nabopaTopHble BEChl U pa3HOBECHI, KoJulekuuu: «Metamisl», «l'opHble moponsl», «llmacT-maccel u
BOJIOKHaY, « Kayuyk», « HedTh 1 mpoaykThl ee nepepabotkuy, «KaMeHHBbIH yroiby, «Uy-ryn», «CTeKiIo»,
«Penkue Meramnel», « Cramby, «Amomunui», «Topd» Moaenu aToMoB Jisl COCTaBJICHHUS MOJEKYI
OpPraHMYECKUX BEIIECTB, BOAsSHas OaHs, JUCTUIUIATOP, MPUOOP ISl OMBITOB C AJIEKTPUYECKUM TOKOM,
030HATOp, ammapaT /I TOJY4YEeHHs Ta30B, HArpeBaTelH »>JCKTPUYECKHe Ui Mpo-OMpoK; Habop
apeoMeTpOB, MUKPOCKOII, IIPUOOP /ISl IEMOHCTPAIIMH JICKTPOIIN3a COJCH, MPUOOP /ISl OKUCIICHHS CIIUPTA
HaJ MEIHBIM KaTaJu3aToOpoM; JOCKa JJISl CYLIKH IMOCYZbl; HAOOphI BaKHEUIIMX aMHUHOKHUCIIOT, MOJEIH
KPUCTAINIMYECKUX PEIIETOK, MOJIEJN YCTAaHOBOK IIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, alleTUJIeHa,
METaJJTNYECKHe IITAaTUBBL, HAOOp TpadapeToB mabopaTopHO mocyabl, abopaTopHas mocyaa (KosObl,
XMMUYECKHE CTakaHbl, IPOOUpPKH, (GaphopoBble YAIIKH, TUTIH, CKISHKH JUIsl PEaKTUBOB ), IINATEINH,
4acoBBI€ CTEKJIA, IPeIMETHBIE CTeKIa, (PappopoBbIe CTYNKH C NECTUKOM.Habopbl: NpUMEPHI TUBEPreHIINN
B CTPOE€HUHU KOHEYHOCTEH y MIIEKOIUTAIOIINX, 3aKOHbI MeHiens, cuuTe3 0emka, repoapuii o CUCTEMaTHKe
pacrenwuii I, repbapuii no cucremaruke pactenuit I, repbapuii KyabTypHBIX pacTeHHUH,

(bopMBI COXpPaHHOCTH UCKOMAEMBIX PACTEHUH U KHUBOTHBIX, J€JICHUE KIETOK, IJIaKaThl 0 OUOJIOTHH.

3. TexHuueckue cpecTBa 0Oy4eHUs:

TEJIEBU30D, BUAECOMATHUTO(POH, MEPCOHAIBHBIA KOMITBIOTEP C BBIXOJOM B MHTEPHET, BUAeopuiIbMbI, CD-
JUCKU ¢ 00y4aromMH IporpaMMaMu, Meauareep, BuaeoonsTel Ha USB-HocuTene, 3kpaH.

4. ITporpammHuoe obOecnieuenue:nakeT nporpamm MICROSOFTOFFICE;

3.3. UndopmannoHHoe odecniedeHne 00yueHusl.
OcHOBHbIE HCTOYHHUKH JIUTEPATYPbI.

1. Caenxo O.E. EcrectBo3nanue: yue6noe nocodue/ O.E. Caenxo, T.I1. Tpymmuna, O.B. ApyTionsH. — 2-e
m3manue., crep. — M.: KHOPVYC, 2019. — 363 c.- (CIIO).
I[OHOJIHI/ITCJIBHI)IC HCTOYHUKH.

1. Imutpuena B.®. ®Ousuka 11g npodeccuil U crennanbHOCTeH TEXHUYECKOTro nMpoduist : yueOHUK At
CTYJICHTOB YUPEXKACHUN CpeaHero mpodecCHoHabHOrO oOpa3oBaHus / B.®. JMutpueBa; pereH3eHT
M.B.borganosa. - 6-¢ usg.,crep. - M. : Akagemus, 2019. - 448 c.
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2.I'abpuensn O.C. Xumust ans npodeccuil U CnenuaIbHOCTeH TeXHUYECKOro npopuis : YUeOHUK Ul
CTYJIEHTOB YUpEXKJIeHUM cpeaHero npodeccruonanpaoro oopazosanus / O.C. I'adpuensn, U.I'. Octpoymos;
Peu. O.P.Kexapcaesa; Pen. .b.Kosanesa. - 5-e uza.,crep. - M. : Axkanemus, 2017. - 280c.
3.KoncrantuHoB B.M. buonorus nns mpodeccuii u criennaqbHOCTEH TEXHMYECKOTO U €CTECTBEHHO-
Hay4yHOTO Tipoduiiet : YueOHUK IS CTYICHTOB YUPEKISHUH CpeTHEro MpoPeCCHOHATHHOTO 00Pa30BaHUS
/ B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneera; [Tox pen. B.M.Koncrantunonsa; Perr. [1.M.CkBop110B.
- 2-e u3n.,crep. - M. : Akagemus, 2016. - 320c.
HNHuTepHer- pecypcsl

1) http://lib.uni-dubna.ru (bubnuoreunas cucrema «Y HuBepcureT «JyoHay).

2) http://fcior.edu.rub (PenepanbHbI IEHTP HHPOPMAITMOHHO-00Pa30BaTENBHBIX PECYPCOB).

3) http://dic.academic.ru (Axagemuk. CroBapy u SHITUKIIOTICIHH).
4)http://www.booksgid.com/science (Books Gid. DnekTpoHHast OnbIMOTEKA).

S)http://window.edu.ru (EnnHoe okHO nocTyma kK 00pa3oBaTeIbHBIM pecypcam).

6) www.pvg.mk.ru (omummuana «l[lokopu BopoObeBBI TOPEI»).

7) www.hemi.wallst.ru (OGpa3oBaTeIbHBIN CANUT JJIS IMKOIBHUKOB «XUMUS»).
8)www.alhimikov.net (OOGpa3oBaTenbHBII CANUT IS IIKOJIBHUKOB).
9)https://sites.google.com/site/himulacom (O6pa3oBaTeNbHBIN CAalT: XUMYJIs)
10)http://school-collection.edu.ru (Enunas xosuiekuus ntuppoBbIX 00pa3oBaTEIbHBIX PECYPCOB)
11)www.chem.msu.su (DyieKTpoHHas1 OMOJIMOTEKA 10 XUMHH).

12)www.Biology.asvu.ru (Bcs 6uonorusi. CoBpemMeHHast OMOJIOTHsI, CTaThbH, HOBOCTH, OMOJIMOTEKA).
13)www.window.edu.ru/window (ExmHOE OKHO HOCTyIIa K 00pa30BaTEeIbHBIM pecypcam
HWaTepHeTa 1o OHOJIOTHN).

14)http://school.holm.ru/predmet/bio/ IllkonpHBII Mup: bruomorus
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