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[Iporpamma pazpadoTaHna:

— B COOTBETCTBUM C (peiepajbHBIM TOCYJAApCTBEHHBIM CTaHAAPTOM CPEIHETO
npodeccronansHoro odpazosanus 43.01.02. «ITapukmaxepy,

— B COOTBETCTBHM C (QeAepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTCIIbHBIM
CTaHJapTOM CPEIHEro 00111ero o0pa3oBaHus,

— B COOTBETCTBUHM C PeKOMEHJanusMHu MO OpraHU3AlMH TOJIYYSHHUS CPEIHETro
oO1ero oOpa3oBaHusi B Mpejeiax OCBOSHUSI 00pa30BaTENIbHBIX MPOrPAMM CPEIHETO
npogeccuoHanbHOr0 oOpa3oBaHMs Ha 0a3e OCHOBHOro o0miero oOpa3oBaHUs C
y4eToM TpeboBaHu# (eliepaibHbIX TOCYJapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB
U mojydyaeMod npodeccur WU CHEIHAIBHOCTH CPEIHEro MPOQEeCcCHOHAIBHOTO
oOpa3zoBanusi (muceMo JlemapramMeHTa TOCYAapCTBEHHOM TIOJUTUKH B cdepe
noarotoBku padbouux kaapoB u IO Muno6pnayku Poccuu ot 17.03.2015 Ne 06-
259) (8 peo. 20172.),

— ¢ yueroM [IpumepHOIl OCHOBHON 00pa3oBATENbHON NPOrpPAMMBI CPEIHETO

oOmero  oOpa3oBaHusi, OJOOpPEHHOW  pemieHueM  (enepanbHOro  ydeOHO-
METOANYECKOr0 O0bEIMHEHMs MO 00IleMy 00pa3oBaHUIO (ITPOTOKOA OT 28 HIOHA
2016 1. Ne 2/16-3),
Ha ocHoBe IIpumMepHOl mporpaMmbl OOIICOOPA30BATEIILHON yUCOHON JUCITUILIMHEI
«EctectBO3HanMe» s MpPOQECCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3aIluil,
PEKOMEHIOBAaHHOM (e/iepaIbHbIM TOCYAApPCTBEHHBIM AaBTOHOMHBIM yUPEXKICHHEM
«®DenepanbHblii MHCTUTYT pa3BuTus oOpasoBanus» ([Ipotokon Ne 3 or 21 wurons
2015 r., per.Homep perersuu 374 ot 23 utons 2015r. PI'AY «DUPOy),

— B cooTrBeTcTBUUM ¢ yudeOHbIM 1uianoM ['AIIOY HCO «HoBocubupckuii
KOJIJIEIIK TMTapHKMaXepCKOro UCKYCCTBaY.

[IporpaMMa paccMoTpeHa Ha  3aceJaHUM  METOIWYECKOW  KOMHCCHU
npenonaBareneid yueOHpix muctmiuiiH 31 aBrycra 2020 1. (Ilpotoxom Nel),
PEKOMEHI0OBaHa JJIs MPAKTHYECKOTO MPUMEHEHHUS B Y4€OHOM IIpoIiecce.
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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma  oO0mieoOpa3oBaTeabHON  y4EOHOM — AMCIUTIIMHBI
«EcTtecTBO3HaHUE» TpeaHa3HauyeHa 1l u3ydeHus ecrecrBo3Hanusa B 'AIIOY HCO
«HoBocuOupcKkuid  KOJUJIEK ~ MAPUKMaxepCKOro  HMCKYCCTBa»,  peau3yIolleM
oOpa3zoBaTenpHyI0  TpPOrpaMMy CpemHero ooOmero oOpa3oBaHHMs B Tpeeax
OCBOCHHS TPOTPAMMBI TIOJTOTOBKH KBaJTU(DUIIMPOBAHHBIX pPabOUYMX, CITyXKaIIuX
(ITTTKPC) o mpodeccuu CITO 43.01.02. «ITapuxmaxep» Ha 6a3e OCHOBHOTO 0OOIIETO
o0pa3oBaHUs.
PaGouass mporpamma paspabotana Ha ocHOBe TpeboBanuii ®I'OC cpeanero
o01iero o0pa3oBaHus, NPEIBIBISIEMbIX K CTPYKTYpe, COACPKAHUIO U pe3ysibTaTaM
OCBOCHMS y4eOHOM nucuMIUiMHbl  «EcTecTBO3HaHME», B  COOTBETCTBUU C
PexomeHmanusiMu MO OpraHU3AlMK TOJYYEHUs CPEIHEro OoO0IIero oOpa3oBaHUs B
npenenax OCBOEHHUs 00pa3oBaTENbHBIX MPOrpaMM CpPeIHEro MpogdecCHOHAIBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHMS C Y4E€TOM TpeOOBaHUM
dbenepanbHbIX TOCYJIApPCTBEHHBIX O0Opa30BATENbHBIX CTaHAAPTOB M IMOJy4aeMoOu
npodeccun uian npodeccuu cpeaHero npodeccruoHaaIbHOro o0pa3oBaHus (MUCHMO
JlenapramMeHTa rocyAapCTBEHHOW MOJUTUKH B c(pepe MOATOTOBKU pabouuX KaJpoB U
JAIITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IIpumepHoii
OCHOBHOM  00pa3oBaTelIbHOM MpOrpamMmbl  CpelHero oOmero oOpa3oBaHus,
0J100peHHOM peleHneM (GeaepabHOTO yueOHO-METOIMYECKOr0 OOBEIUHEHUS IO
ob1emy oo6pazoBanuto (mpotokost oT 28 uroHsa 2016 r. Ne 2/16-3).
Conepxxanue paboueit mnporpammbl «EcTecTBO3HAaHME» HAMpaBIeHO Ha
JOCTUKEHUE CIEAYIONNX Heael:
® OCBOCHHE 3HAHUI O COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHHE MUPA U METOJaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BAXKHBIMH HACSIMU U TOCTHXKCHHUSIMU
€CTECTBO3HAHUS, OKa3aBIIMMU OIPEACIISIONICe BIUSHUE HAa Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

® OBJAJCHHC YMEHUSMH MTPUMEHATH TOJIYICHHBIC 3HAHUS IS OOBSICHEHUS SBJICHUHN
OKPYIKAIOIIEeTr0 MHpa, BOCHPHUATHS WH(OpPMAIMM E€CTECTBEHHO-HAYYHOTO U
MpodeCCUOHAIBHO 3HAYUMOI'O  COJIEPKAHUS;, PA3BUTHE WHTEIUICKTYyaIbHBIX,
TBOPYECKUX CIIOCOOHOCTEW W KPUTHYECKOTO MBINIICHUS B XOJIE TIPOBEICHUS
MPOCTEUIINX WMCCIICIOBAHUM, aHaln3a SBJICHUH, BOCUPHUSITHS W WHTEPIPETALUN
€CTECTBEHHO-HAYYHOU MH(POpMaLINH;

® BOCIUTAaHUE YOCKICHHOCTH B BO3MOXXHOCTH TMO3HAHUSI 3aKOHHOW MPUPOJBI U HC-
MOJIb30BAHUS JIOCTHKEHUN €CTECTBEHHBIX HAYK ISl PA3BUTHSI IIMBIIIN3AIMH U TIO-
BBIIICHUS KAYECTBA KU3HU;

® [IPUMEHEHHE €CTCCTBCHHO-HAYYHBIX 3HAHUH B MPO(ECCHOHATBLHOMN JEATCITLHOCTH
U TIOBCEIHEBHOM KU3HM JIsI O0ECIEUCHHS] O€30MaCHOCTH >KU3HENESITEIHbHOCTH;
rPaMOTHOTO UCTIOJIb30BAHUS COBPEMCHHBIX TEXHOJIOTHIA; OXpaHbI 3/I0POBbSI,
OKPY’KarOUIEU CPEIBI.

B pabouyio mporpamMmy BKJIIOUYEHO COJIEp)KaHHWE, HaIpPaBJICHHOEC Ha
dbopMHpOBaHWE Yy CTYACHTOB KOMICTCHIIMN, HEOOXOAMMBIX I KauyeCTBEHHOTO



ocBoenus [TITKPC Ha 6a3e 0CHOBHOTO 00I1Iero 00pa30BaHus C MOJYYCHHEM CPEIHETO
o01mero o6pa3oBaHws.

Pabouas mporpamMma MOXET HCIIOJIb30BAThCS APYTHMH TPOHECCHOHATHLHBIMA
00pa3oBaTebHBIMHA OPTaHU3AMHUSIMH, PEATA3YIOIUMHU 00pa30BaTEIBHYIO IPOTPaMMy
cpemHero obmiero oopa3zoBanus B npezaenax ocBoenus [ITTKPC.

OBIIAS XAPAKTEPUCTHKA YUYEBHOM JUCHUIIINHBI
«ECTECTBO3HAHUE»

Yyebnas mucnuiuHa «EcTecTBO3HaHME) WMEET WHTETPATUBHBIA XapakTep,
OCHOBAHHBII HAa KOMIUIEKCE €CTECTBCHHBIX HAyK, TAaKMX Kak (U3MWKa, XHUMUS,
OWOJIOTHS, TPEIMETOM KOTOPBIX SIBISIOTCS HAay4YHBIC 3HAHHUS O Pa3HOOOPa3HBIX
CBOMCTBaX OOBEKTOB MPHUPOJIbI, KOTOPhIE MOKHO paccMaTpUBaTh Kak €IMHOE IIeJIoe.

Conepxanue y4eOHOM AUCHUIIIMHBI «ECTecTBO3HaHWE»  HaAMpaBJICHO Ha
dbopMupoBaHHE €CTECTBEHHO-HAYYHBIX 3HAHWH, OCHOBAHHBIX Ha HUX TEXHOJIOTHH,
dbopMUpYIOIUX HOBBIM 00pa3 *)W3HU. BhICOKOOOpa30oBaHHBIN YEIOBEK HE MOXKET
JTUCTAHIIMPOBATLCA OT (PyHIAMEHTAJIbHBIX 3HAHUN 00 OKpY’KarolueM MHUpe, He
PUCKYsSl OKa3aThCsi OECIOMOIIHBIM B MpodeccHoHaIbHON AesaTenbHOCTH. JIroboe
MIEPCIIEKTUBHOE HAMPABJICHUE JAEITEIbHOCTH YEI0BEKA MIPSIMO WIIM KOCBEHHO CBSI3aHO
C HOBOM MaTepuaIbHOW 0a30i U HOBBIMHU TEXHOJIOTUSIMU, U 3HAHUE UX €CTECTBEHHO-
Hay4YHOM CYIIHOCTH — 3aKOH yCIIeXa.

EcrecTBO3HaHME — HEOThEMIIEMAsA COCTABIAIONIAS KYJBTYPBL: OINPEACIIss
MUPOBO33PEHUE 4YEJIOBEKa, OHO IMPOHUKACT M B TyMaHUTapHyIO cdepy, U B
00I1IECTBEHHYIO ’KU3Hb. ParmmonansHbBIH €CTECTBCHHO-HAYYHBIN METO/I,

c(hOpMHUPOBABIIMIICS B paMKaX €CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-HAYYHYIO
KapTUHY MHpa, HeKoe oOpaszHo-puinocodckoe 06001eHre HAyYHbIX 3HAHUM.

OCHOBY eCTECTBO3HaHMs TIPEACTABIsIeT (U3MKAa — Hayka O TMPHUPOJIE,
u3ydJaromiasi HauboJiee BaKHbIE SIBJICHUS, 3aKOHBI U CBOMCTBA MaTEpHUATILHOTO MHUPA.
B ¢wusuke ycraHaBIMBAarOTCS YHUBEpPCAJIbHBIE 3aKOHBI, CIPABEIIMBOCTH KOTOPBIX
MOATBEPKAAETCSA HE TOJIBKO B 3€MHBIX YCIIOBHUSIX M B OKOJO3EMHBIX IIPOCTPAHCTBAX,
HO M BO Bceul Bceenennon. B 3Tom 3akimrodaeTcs OJMH U3 CyLIECTBEHHBIX ITPU3HAKOB
¢usukn kak (QyHmameHntanpbHOM Hayku. Dusmka 3aHHMaeT 0cob0e MECTO cpenu
€CTEeCTBEHHBIX HAYK, IO3TOMY €€ MPUHSATO CUUTATh JUAEPOM €CTECTBO3HAHUSI.

EcrecTBO3HaHME Kak HayKa O SIBJICHHUSIX U 3aKOHAX MPUPOJIbI BKIIOUAET TAKKE
OJHY M3 BaXXHEUIINX OTPACIENH — XUMHUIO.

XuMusi — HayKa O BEIIeCTBaxX, X COCTaBe, CTPOCHUH, CBOMCTBAX, MPOIeccax
MpEeBpaIllCHUs, HMCIOJb30BAHUM 3aKOHOB XHMHHM B TPAKTUUECKON NESITEIHbHOCTH
JII0JIEH, B CO3/JaHUU HOBBIX MaTEepHaJIOB.

buosnioruss — cocraBHasi 4acTh €CTECTBO3HAHMS. DTO HAyKa O )KUBOW MPUPOJIE.
OHa wu3y4aeT pacTUTENbHBIA, JKUBOTHBIA MHP M YEJIOBEKAa, HCIOIb3ys Kak
COOCTBEHHBIC METObI, TAK M METOJbI IPYTUX HAYK, B YACTHOCTU (PU3UKH, XUMUU U
MaTeMaTUKHU: HAOIIOICHUS, IKCIIEPUMEHTHI, MCCIIEIOBAHUS C TIOMOIIBIO CBETOBOTO U
AJIEKTPOHHOTO MHKPOCKOMa, OOpabOTKYy CTaTHCTHYECKUX JAHHBIX METOJIaMH
MaTeMaTUYeCKOW CTAaTUCTUKU U Jp. buosioruss BHISBISET 3aKOHOMEPHOCTH,



NPUCYLIME XU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM 4ucie OOMEH BeIleCTB, pOCT,
Pa3MHOXEHHUE, HACJIEICTBEHHOCTh, U3MEHUYUBOCTb, 3BOIIOLUIO U JIP.

WuTterpupoBanHas ydeOHas AucCHUIUIMHA «EcTecTBO3HaHME», BKIIOYAET TpHU
paszznena, o0iajaroniie  OTHOCHTEIBHOW CaMOCTOSITENIbHOCTBIO U I[EJIOCTHOCTHIO —
«Duznka», «Xumus», «buONOrHs» — YTO HE HAPYWIAET IPUBBIYHYIO JIOTUKY
€CTECTBEHHO-HAYYHOT'0 00pa30BaHUs CTYACHTOB.

Ot6op conepkaHusi y4eOHOM AMCHUIUIMHBI OCYIIECTBISUICS Ha OCHOBE
CJIEIYIOIIUX MPUHIIUIIOB:

® y4YeT BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS,

® [paKTUYECKas HAMPABICHHOCTh OOYUYECHUS,

e (opmupoBaHHe 3HAHUH, KOTOphIe obecmneuat obyvarorumcs ['TATIOY HCO
«HoBocuOupckuii KomIeIX NapuKMaxepCcKoro NCKyCcCTBa» YCHEIIHYIO aJanTaluio K
COIMAIBHONW  peaTbHOCTH, TPO(PECCHOHATBLHON  JEATEIBLHOCTH, HCIOJHEHUIO
oO1erpaxaaHCKUX ponei B obnactu obecrieueHus 0e30macHOCTH
KU3HEACATEIbHOCTH;, TPAMOTHOTO HCHOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHM;
OXpaHbI 3/I0POBbS, OKPYKAIOIIEH CPEeIbl

B npouecce  peanuzanmu  coaepkaHUs ~— Y4EOHOW — AMCIUIUIMHBI
«EcTecTBO3HaHME» 3HAUYUMO H3ydyeHHE paszgena «®DPusuka», KOTOPBIM BHOCHUT
CYIIECTBEHHBIA BKJIAJ B CHCTEMY 3HAaHUN 00 OKpY’KallleM Mupe. ITOT pasiel
ABJIIETCS CHCTEMOOOPA3yIOIUM JUId JIPYTHMX pPas3leNnoB Y4eOHOM JHCLMILIMHBL,
MIOCKOJIbKY (DPU3MYECKUE 3aKOHBI JIEKAT B OCHOBE COJEP)KAaHUS KYpCOB XHMHH H
OMOJIOTHH.

[Ipy u3zyueHun y4yeOHOTO Marepuaja MO XUMHUU M OHOJOTMM BHHUMAaHUE
00yYarommxcsl aKIEHTUPYETCSd Ha J>KU3HEHHO BAXHBIX OOBEKTaxX MPUPOABI U
OpraHu3Me 4eJioBeka. JTo ruapocdepa, armochepa U Ouocdepa, KOTOPHIC
paccMaTpHUBAIOTCSl C TOUYKU 3PEHUS XMMUYECKUX COCTABOB M CBOMCTB, UX 3HAYCHUS
JUISL AKUZHEACSATEIbHOCTH JIFOJIEH, 3TO COAEPKaHUE, OCBEIIAIOIIECE POJIb  BAXKHEUIIINUX
XUMHUYECKUX DJIEMEHTOB B OpPraHM3Me€ YEJIOBEKa, BOIPOCHI OXPaHbl 30POBbS,
npoduIakTUKY 3a00J€BaHUN U BPEIHBIX PUBBIUEK, TOCIEACTBUN U3MEHEHUS CPEIb
oOUTaHUS YeJOBEKa /I YEIOBEUECKOW IUBUIIM3AIUY.

3amMeTHOEe MECTO B COACp)KaHWM y4eOHOW MUCHUIUIMHBI 3aHUMAeT Y4eOHBIN
MaTepuay, He TOJBKO (POPMUPYIOMIMI €CTECTBEHHO-HAYYHYI0 KApTUHY MHpa Y
CTYJICHTOB, HO U PACKPBIBAIOIIUMA MPAKTUYECKOE 3HAYCHUE ECTECTBEHHO-HAYYHBIX
3HaAHU BO BceX c(depax KHU3HU COBPEMEHHOrO0 o0OIlecTBa, B TOM YHCIE B
TYMaHUTApHOU cdepe.

B nenom ydeOHas nucuurimHa «EcTecTBO3HaHUE», B COAEPNKAHUU KOTOPOH
BEJIYIIIUM KOMIIOHEHTOM SIBJISIFOTCSI HAYYHbIE 3HAHWS U Hay4YHbIE METOJIbl TTO3HAHMUSI,
NO3BOJISIET CPOPMUPOBATH Yy OOyYarOUIMXCS LEJTOCTHYIO €CT€CTBEHHO-HAYUYHYIO
KapTUHY MHUpa, NOpOOYyAUTh Y HUX DMOIUOHAIBHO-IICHHOCTHOE  OTHOIICHHE K
W3y4yaeMOMYy MaTepuany, TOTOBHOCTh K BBIOOpY JCHCTBUH  OmNpeneIeHHOM
HalpaBJICHHOCTH, YMEHHE KPUTUYECKH OILICHUBATh CBOM W 4YYyXKHUE JACHCTBHUS H
MOCTYIKH.

WNuTterpupoBanHoe  cojep)kaHWe  y4yeOHOW  JUCHUIUIMHBI  TIO3BOJISET
npenojiaBarensiM (pU3uKu, XUMUU U OMOJIOTUU COBMECTHO OPTraHU30BaTh M3yUCHHE



€CTECTBO3HAHUS, WCIOIb3yS HMEIOIIUECS YaCTHbIE METOAMKU MPernoaBaHUs
npenMera.

B T'AIIOY HCO «HoBocuOupckuii KOJIIEIK MapUKMaxepcKOro UCKYCCTBa»
€CTECTBO3HAHHUE H3YYaeTCd C YYE€TOM COLHUAIbHO-DKOHOMUYECKOTO MPOQHIIsL
moJry9aemMoro npodeccrnoHaasHOTO 00pa3oBaHms Kak 0a30BbIM y4eOHBIN TpeameT. B
TO K€ BpEMs, 0OCOOCHHOCTH 00y4YeHHS OYAYIIUX CIICIUATNCTOB HHIYCTPHH KPACOTHI
CBS3aHBI C HEOOXOAMMOCTBIO TJIyOOKOTO OBJAJCHHUS E€CTECTBEHHOHAYUHBIMH
3HAHUSIMU 00 OKpy’KaromieM Mupe. 3HaHue (PU3NYECKUX U XUMHUYECKUX 3aKOHOB
HEOOXOIUMO  TPU  OCBOEHUU  NPO(ECCHOHATBHBIX  yMEHUH  OyaylIuMH
napuKMaxepamu, BHU3aXXHCTaMH, KOCMETOJOraMu. 3HaHUE OHOJIOTMH HEOOXOAMMO
KaK OCHOBA COXPAHEHHUS 3/I0POBbs KJIIMEHTOB, TOHHMAaHUS SKOJIOTHYECKUX TIPOOIIEM U
nyTel ux npeoposeHusi. [lo3ToMy B COOTBETCTBUU C Y4YEOHBIM IJIAHOM KOJUIEIXKA,
KOJIMYECTBO YacoB Ha yueOHyo aucuuiuinHy «EctectBo3Hanue» yBenudeHo g0 206
4. DTO HEOOXOAMMO JJIA BKIIIOUEHHS B COJEpKaHHE OOydeHUs! MpOPeCcCHOHATBHBIX
BOIIPOCOB, KOTOPBIE HAIIN CBOE OTPAKCHHE B KOJMUYECTBE YACOB, BBIJCISIEMBIX HA
M3Y4YeHUE OTIEIBHBIX TEM NPOTPAMMBI, TIIyOMHE WX OCBOCHHS OOyYarOIIMMICH,
oObeMe W  XapakTepe MPaKTHYCCKUX  3aHATHH, BHIAX  BHEAYJAUTOPHOU
CaMOCTOSITENIbHOM paboThl cTyneHTOB.  Tema «BceneHHas W €€  DBOJIOIUSN
HCKJIIOUEHA M3 Y4eOHOIro Kypca B CBSI3M C BBEICHHEM B Y4YEOHBIM IIaH yuyeOHOM
JTUCHUIUIUHBL «ACTPOHOMHUSI». 3a CUeT OCBOOOJMBIIMXCA 4acoB (6 4.) pacuiupeHa
TteMa «KoneOaHust U BOJTHBD.

Pacnipenenenue yacoB (ayIMTOPHBIX) IO paszzesiaMm cocTaBiser: ¢usuka — 91
4., XuMmus — 554., onostorust — 604.

N3yuenue obmieoOpa3zoBaTeabHON yueOHON —auciuruiHbl « EcrecTBo3HaHME)
3aBepIlaeTcs MOJBEACHHEM HWTOroB B ¢dopme nuddepeHIupoBaHHOTO 3a4yeTa B
paMKax MNPOMEXKYTOYHOM arrectanuu cTyAeHToB B mporecce ocBoeHus I[IIIKPC
43.01.02 «ITapukmaxep» ¢ MOTYyYESHUEM CPEIHETO 00IIeTro 00pa3oBaHuI.

MECTO YUYEBHOMH JUCHUIIJIAHBI B YYEFHOM ILVIAHE

VYyebnas nucturmHa «EcTecTBO3HaHUE» SBISIETCS YYEOHBIM MPEIMETOM I10
BBIOOpPY U3 oO0si3aTenbHOM TpenMmeTHor obnactu «EctectBeHHbie Hayku» DI'OC
cpeaHero oo1ero oopa3oBaHus.

B T'AIIOY HCO «HoBocuOupckuii KOJJIEIK MapUKMaxepCKoro MCKYCCTBay
ydyeOHas qucuuIuimHa « ECTeCTBO3HaHUEe» U3ydaeTcsl B 001e00pa3oBaTeIbHOM IHKJIIE
yueoHoro miana [ITIKPC. B yue6noMm mane IITIKPC mecTo y4eOHOM qUCIIUILIMHBI
«EctecTBO3HaHuEe» — B cocTaBe 001Ie00pa30BATENbHBIX YUYEOHBIX AUCIHUIUIMH IO
BBIOOPY, popMUpyeMBbIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit ®I'OC cpennero
obmiero oOpaszoBaHus, IS npodeccun CIIO «llapuxmaxep» couuanibHO-
SKOHOMMYECKOTO Mpoduis npodhecCHOHAIBHOTO 00pa30BaHus.



PE3YJbTATHI OCBOEHUS YYEBHOM JUCIUITLINHBI

OcBocHue COACpKaHUA yqe6H0171 JUCITUITIINHBI «EcTecTBO3HAHUE»

oOecrnieunBaeT JOCTHKCHHE CTYACHTAMMU CJIICAYIOIIUX pPe3yJ1bTaTOB.
S JIUYHOCMHbBIX.

YCTOWYHMBBIA MHTEPEC K UCTOPUU U JOCTHKEHUSM B OOJACTH €CTECTBEHHBIX
HAyK, YyBCTBO  TOPAOCTH 32 POCCHIICKUE €CTECTBEHHBIC HAYKU;

TOTOBHOCTbH K IMPOJIOJKEHUIO 00pa30BaHMsl, TOBBIIICHUIO KBATU(PUKALIUU B U3-
OpaHHOMI npoecCHOHaNbHOM AESITENIBHOCTH C UCIIOJIb30BAHUEM 3HAHUH B
00JIaCTH €CTECTBEHHBIX HAYK;

O00BEKTUBHOE OCO3HAHME 3HAYMMOCTU KOMIIETEHIIMN B 0OJACTH €CTECTBEHHBIX
HayK A7  4eJloBeKa W OOIIecTBa, YMEHHE HCIOJb30BAaTh TEXHOJIOTMUYECKUE
JOCTHKEHHUSI B 0OOJAcTH ($U3MKH, XUMUU, OMOJOTMM JJS1 MOBBIIICHUS
COOCTBEHHOTO MHTEIJICKTYaJIbHOTO pa3BUTHS B BBIOpaHHOU
po¢heCCUOHATIBHON JIEATEIbHOCTH;

YMEHHE IPOAHATU3UPOBATh TEXHOTCHHBIE IOCIEACTBUS Ul OKpY’Karolleh
Cpelbl, OBITOBON M MPOU3BOACTBEHHOH I€ATEIbHOCTH YEJIOBEKA;

TOTOBHOCTh CaMOCTOATEIHHO JOOBIBaTH HOBBIE HJIsi ce0S €CTEeCTBEHHO-
HAy4YHBIC 3HAHUS C HCIOJB30BAHMEM JJISI 3TOTO JOCTYHMHBIX HCTOYHUKOB
uH(popmanuu;

YMEHHME YINpaBIsATh CBOEH I103HABATEIBHOW JEATEIbHOCTHIO, MPOBOJIUTH
CaMOOLICHKY YPOBHS COOCTBEHHOT'O MHTEJUIEKTYaIbHOI'O Pa3BUTHS;

YMEHHME BBICTPAWBAaTh KOHCTPYKTHBHBIE B3aMMOOTHOILIEHHS B KOMaHJE IO
pELICHHIO 001X  3a/ay B 00JIaCTU €CTECTBO3HAHUS;

L Memanpedmemubtx:

OBJIAJICHNE YMEHHSIMH W HaBBIKAMH pPAa3JMYHBIX BHUJOB MO3HABATEILHOM
AESTENIbHOCTH N7l M3YYEHUS Pa3HBIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO
MUpA;

NPUMEHEHUE OCHOBHBIX METOJIOB TMO3HaHUS (HAOIIOACHUS, HAy4HOTO
HKCIIEPUMEHTA) [UIsl U3YYEHHUs Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOM
KapTHUHBl MHUpPA, C KOTOPHIMH BO3HHMKAeT HEOOXOJWMOCTb CTaJKHUBATHCA B
npodeccuoHabHOM cdepe;

yYMEHHE OIPEeNesaTh el U 3aa4H JIeATEIbHOCTH, BRIOMPATh CPEICTBA IS UX
JTOCTHKECHHSI Ha TIPAKTHKE;

YMEHHE HCIOJIb30BaTh PA3IMYHbIE MCTOYHUKU JI MOJyYEHUS €CTECTBEHHO-
HayyHOW HH(QOpPMALMM U OLIEHUBATh €€ JOCTOBEPHOCTH MJISi JOCTUKECHHS
MOCTaBJICHHBIX 1IeJIeH U 3a/1a4;

® npeomMemHbvix:

c(hOpPMUPOBAHHOCTH MIPEACTABICHUM O LIETIOCTHON COBPEMEHHOMN €CTECTBEHHO-
HAayyHOM KapTUHE MHpa, NPUPOAEC KAK EIUHOW LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3H Y€JI0BEKa, MPUPOJIbI U 00I1EeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Maciitabax BceneHHOM;



— BJAJICHHE 3HAHWUSAMH O HaWOOJIee BAXHBIX OTKPBITHSIX M JIOCTHKCHUSIX B
00JIaCTH €CTECTBO3HAHUS, TMOBIUSBIIMX HAa HBOJIOLMIO MPEICTABICHUN O
MIPUPOJIC, HA PA3BUTHE TEXHUKU U TEXHOJIOTHU;

— c(hOpMHUPOBAHHOCTh YMEHHS IMPUMEHSATH €CTCCTBCHHO-HAYUYHBIC 3HAHUS IS
OOBSICHEHUS OKPY>KalOIIUX SIBJICHUM, COXpPAaHEGHMS 3J0pPOBbs, OOeCredYeHUs
0€30IaCHOCTH KU3HEACATEILHOCTH, OEpEeXKHOr0 OTHOIICHUS K TIPUPOJIE,
pallMOHAJIBHOTO ~ IPHUPOJONOJIB30BaHMUS, a TakKe BBIIOJHEHUS  POJIH
rPaMOTHOTO TTOTPEOUTEIIS;

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O HAYIHOM METOJIC TIO3HAHUS TIPUPOILI U
CpPEACTBAaX HW3YyYECHUS MeEramMupa, MaKpOMHpa M MHUKPOMHpPA; BIAJCHUE
MIpUEMaMHU €CTECTBEHHO-HAYYHBIX HAOJIOJCHUMN, OMBITOB, HCCICAOBAHUU H
OIIEHKH JIOCTOBEPHOCTH MOJTYUYECHHBIX PE3YIbTATOB;

— BJAJEHHE TOHATUWHBIM ammapaToM €CTECTBEHHBIX HayK, ITO3BOJISIONTUM
MO3HaBaTh MHpP, Y4YacCTBOBaTb B JHUCKYCCHUSIX II0 €CTECTBEHHO-HAay4YHBIM
BOIIpOCaM, HCIIOJIb30BaTh  pa3jM4yHbie HMCTOYHUKH HWHPOpMamumu s
MOJTOTOBKH COOCTBEHHBIX PAOOT, KPUTHUECKH OTHOCUTHCS K COOOIICHHAM
CMU, coxeprkaiiiM HaydyHY0 HHGOPMAIIHIO, B TOM YHCIIE B chepe HHAYCTPUU
KpacoThI;

— c(hOpMUPOBAHHOCTh YMEHUW MOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO
3HaHUA Ui KaXJOro 4YeJIOBEKa HE3aBUCUMO OT €ro mnpodecCHuOHaTbHOU
NEeATEIbHOCTU, pa3inyaTh ()akThl U OIEHKH, CPABHUBATH OLICHOYHBIE BHIBObI,
BUJIETh MX CBSI3b C KPUTEPUSIMHU OIICHOK U CBSI3b KPUTEPUEB C OMPEACICHHOU
CHUCTEMOM IIEHHOCTEH.

COJIEP’)KAHUE YYEBHOM JUCIUIIIAHBI
PA3JIEJI |. PU3UKA

1.BBenenne

®u3zuka — (QyHIaMeHTalbHasg Hayka o mpupoae. EcTrecTBeHHO-HAay4YHBIN
METOJI MO3HAHUS, €r0 BO3MOXXHOCTH Y TPAHUILIBI TIPUMEHUMOCTH.

DKCHEPUMEHT U TEOpHsS B MPOLECCE IMO3HAHUS MPUPOAbl. MoaenupoBaHue
dbu3uYecKuX SBJICHUN U TPOLIECCOB. ECTeCTBEHHO-HayuyHas KapTHHA MUpa U €€
BAKHEUMIIE COCTABJISAIOIINE.

EnrHCTBO 3aKOHOB MPUPOJIBI M COCTaBa BellecTBa BO BeeneHHo. OTKPBITHS B
¢du3rKe — OCHOBA MPOTpPecca B TEXHUKE U TEXHOJOTUU MTPOU3BOJICTRA.

2.MexaHuka
Kunemarnka. Mexannueckoe nauxkeHue. Cucrema orcyera. Tpaekropus
neukenus. Ilyte. Ilepememenue. PaBHOMEpHOE NPSIMOJIMHENHOE JIBUKCHMUE.
Cxopoctb. OTHOCUTENBHOCTh MEXAHMYECKOTO JIBUKECHHUS. 3aKOH CJOXKEHUS
ckopoctel. I'paduku nBUKEHUS.
Cpennsst CKOpOCTh IPM HEPABHOMEPHOM JBH)KEHHH. MIHOBEHHAsi CKOPOCTb.
PaBHOycKOpeHHOE TpSAMONHMHENWHOE NBUXKEHHE. YckopeHue. CBoOOAHOE MajeHHe



Ten. KpuBonuHeiHOE ABMXKEHHUE. YIUVIOBasg CKOPOCTb. PaBHOMEpHOE ABMXKEHHE IIO
OKPY’KHOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Jmaamuka. Macca u cuna. B3aumoneiictBue tea. 3akoHbl nuHaMuKd. CHITBL B
npupoge. CrnocoObl u3MmepeHus cui. MHepuuanbHas cucTeMa OTCYeTa. 3aKOH
BCEMHPHOTO TATOTeHUs. HeBecoMOoCTs.

3aKkoHBl COXpaHEHUs B MexaHuke. lMmmynbc Tena. 3aKOH COXpaHEHUs
umnyisca. PeaktuBHoe nBmxkeHne. Mexanndeckas pabora. MomHocts. PaboTa cuiibl
TATOTEHMsI, CHJIBl yOPYIrOCTM MW CWIBl TpeHus. MexaHudeckass SHEprus.
Kunernueckas sueprusi. Kunernueckas sneprus u padota. [lorenimanbHas sHeprus
B TpaBUTAlMOHHOM Tiojie. [loTeHIManbHas »HEPrust ympyro aehopMHUPOBAHHOTO
Tena. 3aKOH COXPaHEHUs MTOJIHOM MEXaHUYECKON SHEPIHH.

JeMmoHcTpanuu

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUSI.

Buapl MEXaHUYECKOTO JIBHXKECHUSI.

NHepTHOCTH Tell.

3aBUCUMOCTb YCKOPEHMS T€JIa OT €r0 MACCHI U CUJIbI, ICMCTBYIOIIEH Ha TETO.

PaBeHCTBO M  NOPOTUBOIOJOXKHOCTh HAMpPABJICHHUS CWJI JEUCTBUS U
MIPOTUBOJECHCTBHUS.

HesecomocTs.

PeakTruBHOE IBMKEHUE, MOAEITb PAKETHI.

W3meHeHune 3HepTuu IpU COBEPIICHUU PaOOTHI.

IIpakTuyeckoe 3aHsATHE

HccnenoBanne 3aBUCUMOCTH CHIIbI TPEHUSI OT MACCHI Tea.

3. OCHOBBI MOJIEKYJISIPHOI (PM3UKH M TEPMOTUHAMUKH

MonekynsipHas pusnrka. ATOMHCTHYECKasi TEOpUsl CTPOCHHUSI BEIIECTBA.
HaOnronenuss u  OMBITBI, TOATBEPXKAAIOIIME ATOMHO-MOJEKYJSIPHOE CTPOEHUE
BelecTsa. Maccel M pa3Mepbl MOJIEKYJ. TeIrioBoe NBUKEHUE YaCTUL] BEIIECTBA.
bpoyHoBckoe nBwxkenue. HneanbnHbiii ra3. Temmeparypa Kak Mepa CpelHeER
KUHETHYECKOW DHEPruM 4YacTUL. YPaBHEHUE COCTOSIHHS MICAIBHOIO rasa.
M3onpoueccel u ux rpadguku. OOBSICHEHHE arperaTHbIX COCTOSIHUM BEIIECTBA U
($a30BBIX MEPEXOJAOB MEXKIYy HUMU HAa OCHOBE aTOMHO-MOJEKYJSIPHBIX Tpe.-
CTaBJICHUM.

CBsA3b MEXy JaBJICHUEM U CPEAHEU KMHETUYECKOW DHEPruel MOJIEKYJI rasa.
Pabora raza. Mogenp sxuakoctu. [loBepXHOCTHOE HATSHKEHHE W CMadMBaHUC.
Kpucrannmaeckue un amopdHbie BerecTBa. XKuakue KpucTasuibl.

Tepmonunamuka. BuyTpennsis sHeprus. Pabora u Temmootada Kak crocoOb
U3MEHEHUsI BHYTPEHHEW JHepruu. llepBelil M BTOPOM 3aKOHBI TEPMOJAUHAMMKH.
[Tpunuunsr gerictBust TeroBbix mamuH. KIIJ[ TemnoBeix asurartenei. TerioBbie
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MAaIIMHBI ¥ UX IPUMEHEHHE. DKOJIOTUIECKUE TIPOOIEMBI, CBSI3aHHBIC C TPUMEHEHUEM
TETJIOBBIX MAIIWH, U TPOOJIEMBI SHEPTOCOEPEIKCHHUS.

JleMoHCTpanun

JIBrKeHne OpOYHOBCKUX YaCTHLI.

Huddysus.

SIBNeHMS MOBEPXHOCTHOT'O HATSKEHUSI U CMAUMBAHUS.
Kpucranisl, amopgHbie BEECTBA, )KUAKOKPUCTATUINYECKUE TENA.
W3MeHeHne BHYTPEHHEN SHEPruu Tell U COBEPLICHUH PaOOThI.

4. OCHOBBI YJIEKTPOAMHAMUKHA

Onektpocratuka. B3anMoaeicTBue 3apsHKE€HHBIX Tell. DJIEKTPHUUYECKHUI 3apsl.
3aKOH COXpaHEHHMs DJIEKTPUUECKOTo 3apsna. 3akoH KyioHa. DieKkTpocTaThdeckoe
M0JIE, €r0 OCHOBHBIE XAapaKTEPUCTHUKU U CBSI3b MEXAy HUMH. [IpOBOJHUKM U
U30JIATOPBI B DJIEKTPOCTATUYECKOM TI0JIE. DJEKTPUUECKass €MKOCTh KOHJIEHCATOpa.
DHeprus 3JIEKTPOCTATUYECKOTO TOJIS.

[TocTosiHubIl TOK. [ToCTOSIHHBIN AnekTpuyeckuil ToK. Cuia Toka, HanpsHKEHUE,
BJIEKTPUYECKOE COMpOTUBIEHUE. 3akoH Oma s yyacTKa UEeNu W IOJHOU
aneKTpuueckoi nenu. PaboTa W MOIIHOCTH MOCTOSIHHOrO TOKa. 3akoH Jlkoyis—
Jlenna. TemmoBoe JEWCTBHE DJIIEKTPUYECKOTO TOKA. OJIEKTPUYECKUM TOK B
Pa3JIMYHBIX Cpeaax.

MarnutHoe mosie. MarHuTHOE MOJIE M €r0 OCHOBHBIE XapaKTEPUCTHUKHU.
JlelicTBUE MAarHUTHOrO TIOJsi Ha TMPOBOAHUK C TOKOM. 3akoH Awmrepa.
Onekrpoasurarens. Cuna JlopeHua. SIBneHue 31€KTPOMAarHUTHOW UHIYKIMU. 3aKOH
anekTpoMarHuTHON uHAyKIuu. [IpaBuno Jlenma. Camounaykiua. MHIYKTUBHOCTD.
DHeprusi MarHUTHOTO TOJISI.

JleMmoHCTpauumn

DNeKTpU3aLus TeJl.

BzaumopericTBre 3apsyKEHHBIX TEI.

HarpeBanne npoBOJHUKOB C TOKOM.

OmneIT Dpcrena.

B3anmonenicTBrE MPOBOAHUKOB C TOKOM.

JlelicTBrE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
Pabota snextpoaBuraress.

SIBiieHME PIIEKTPOMArHUTHON UHIYKIMH.

IIpakTuyeckoe 3aHsATHE
COopka PIEKTPUYECKON IEMU U U3MEPEHUE CHIIBI TOKAa M HANpPsHKCHHUS Ha ee
Pa3IMYHBIX YYaCTKAX.

5. Kos1e0aHnust 1 BOJIHBI
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Mexannyeckue kosiebaHust M BoJHbBL. (CBOOOAHBIE KOjeOaHus. Ilepuon,
yacToTa U aMIUIMTYAa KojeOanuil. 'apmoHndeckue konebanusa. MaremMaTuyeckuil u
MPYKUHHBIN MassTHUKH. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJICOaHUSX.

MexaHu4ecKkue BOJIHBI U UX BUbL. 3ByKOBBIE BOJIHBI. YJITPa3BYKOBBIE BOJIHBI.
VYABTpa3ByK U €ro UCIOJIb30BAHNUE B MEIULIMHE U TEXHHKE.

DJNeKTpOMarHuTHele KojeOaHus U BOJHBL. (CBOOOJHBIE 3IIEKTPOMATHUTHBIE
koneOanus. Konebarenpubiii  koHTYyp. ®dopmyna Tomcona. BriHyXJACHHBIC
AJIEKTPOMAarHuTHbIE KoJieOaHus. ['apMOHMYECKHE 3JEKTPOMAarHUTHBIE KOJeOaHusl.
Onexktpuyeckuid pe3zoHaHc. IlepeMeHHbI TOK. DnektporeHepartop. Ilomydenue u
nepenava siexTposHeprun. [IpobieMsl sHeprocoOepexeHusl.

ONEeKTpOMarHuTHOE  MOJe.  OJEKTpOMAarHuTHble  BOJHBL.  CKOpPOCTh
AJIIEKTPOMATHUTHBIX BOJH. [IpMHIMIBEI paguocBsa3u U TeneBuaeHus. Mcnons3oBanue
AJIEKTPOMAarHUTHBIX BOJH Pa3IMYHOIO JAUAana3oHa B TEXHUUYECKUX CPEACTBAX CBSA3M,
MEIULIMHE, IPU U3YYEHUU CBOMCTB BELIECTBA.

CeToBble BOJHBL. Pa3BUTHE MNpEACTaBICHUN O MNPUPOJNE CBETA. 3aKOHBI
OTpaXEeHUs W mpesomieHus cBeta. MHTepdepenuus cpeta. udpakums cpera.
HudpakunonHnas pemerka. [lonspuzauus csera. ucnepcus cpera.

JIunzel. opmyiia ToHKOH JIMH3BL. ONTHYECKHE TPUOOPHI.

JeMmoHcTpanuu

Konebanus maTeMaTH4eCKOTO U MPYKMHHOTO MasiTHUKOB.
Pabora anekrporeneparopa.

N3nyyeHue u mpuem 3JIeKTPOMarHUTHBIX BOJIH.
Pagnocss3sb.

Pa3noxenue 6e1oro cBera B CIEKTP.

WNurtepdpepenius u nudpaxnus cBera.

OTpakeHue 1 NpeioMIJICHUE CBETA.

OnTuyeckue mpruodopkI.

IIpakTu4yeckue 3aHATHS
N3ydenne koiaebaHuii MaTeMaTHISCKOTO MasTHUKA.
N3yuenue nuaTepPpepeHnn u 1udpakium cBeTa.

6. DJ1eMeHTbI KBAHTOBOI (PM3UKHU

KBaHTOBBIE CBOICTBa cBeTa. PaBHOBecHOE TeminoBoe u3iydeHue. KBaHToBas
runore3a [lmanka. ®dorosnektpuueckuii >¢pdext. YpaBHeHue OUHINTEHHA IS
BHemHero Gorodddexra. DotoH. JlaBnenue cBeta. Jlyannsm CBONCTB CBeTA.

®uzuka atoma. Mogenu ctpoenus aroma. OmbiT Pesepdopna. Ilocrymnarsi
bopa. OO®bscHeHHME NMHENYATOrO CHEKTpa BOJOPOJIa HAa OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilornomenue u ucnyckanue csera aromoM. KBantoBas sHeprusi.
[IpyHIMO NEWCTBUS M HUCHOJb30BaHUE Jja3zepa. OnTuueckas CIEKTPOCKOMHUS Kak
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METO]l U3yUYEHHUs COCTaBa BEILIECTBRA.

®u3nka aTOMHOrO sipa W dJIEeMEHTapHbIX 4YacTull. CocTaB M CTPOCHHE
aToMHOTO sipa. CBOMCTBA SACPHBIX CUJI. DHEPTHS CBSI3U U ACPEKT MacChl aTOMHOTO
saapa. PamuoakTuBHOCTh. Buabsl  paguMoakTUBHBIX  MpeBpallleHU.  3aKOH
paluoOaKTUBHOIO pacnanga. CBOWCTBA HOHM3HUPYIOUIMX SIACPHBIX H3JITYyUYCHHH.
PaanoakTuBHBIE M3JIy4YECHHS] U MX BO3JCHCTBUE Ha KUBBIE OPTraHU3MbI. Sl/IepHbIC
peakuuu. SnepHasi SHEpreTuka. JIEMEHTapHble 4YacTullbl. DyHIaMEHTAIbHBIE
B3aMOJICHCTBHS.

JleMoHCTpanun

dotorhdexT.

DOTOdIEMEHT.

N3nydenue maszepa.

JIuHeluaTbie CIIEKTPhI PA3IMYHBIX BEIIECTB.
CueTurK MOHU3HUPYIOIINX U3ITYyUYEHHUM.

7. BceJieHHas1 M1 ee 3BOJTIOLUSA

Crpoenne u passurue Bceenennon. Kocmomorus. 3Be3nsl. TepMosiaepHbIN
cuHTe3. Monens pacmmpsroniericsa BeeneHHoN.

[Ipoucxoxaenne ConHedyHOW cHUCTEMBI. [IpOTOCOJIHIIE W MOPOTOIIAHETHBIC
ob0naka. OOpazoBanume 1utaHer. IIpoGiema  cymiecTBOBaHUSI ~ BHE3EMHBIX
IUBUJIN3ALHAH.

CoBpeMeHHas (pu3nueckasi KapTuHa MHpa.

Tembl pepepaToB (10KJIAT0B), HHAUBUAYAJIbHBIX IPOEKTOB

Marepusi, GopMbI €€ IBUKEHHS U CYLIECTBOBAHUS.
IlepBsIii pycckuit akanemuk M.B.JlomoHOCOB.
HckyccTBO M IpoLiecc NO3HAHMUS.

Pu3uKa U My3bIKaJIbBHOE UCKYCCTBO.
[IBeTomMy3bIKA.

®du3uKa B COBPEMEHHOM LIUPKE.

AN NN

Pur3nyecKre METOAbI UCCIIECIOBAHMUS IAMATHUKOB UCTOPUH, APXUTEKTYPHI U
IIPOU3BEICHUN UCKYCCTBA.

<\

HanoTexHonorus kak npuOpUTETHOE HANIPABICHUE PA3BUTHS HAYKHU U
npou3BoacTBa B Poccurickon denepanuu.

PA3JIEJI 1. XUMMUS
1. BBeaenue

1.1. BBegenue
XuMuYeckass KapTHHa MHpa KakK COCTaBHAas 4YacTh €CTECTBEHHO-HAYyYHOU
KapTHHBI Mupa. Poiab XMMHM B JKM3HH COBpPEeMEHHOro obtmectBa. [IpumeHeHue
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JOCTH)KEHUI COBPEMEHHOW XMMUU B TyMaHUTapHOU cepe AesITeIbHOCTU 00I1eCTBa.
XuMudeckoe cojepkanve yaeOHoi aucuumimabl « EcTecTBO3HaHME» MPU OCBOCHHUH
npodeccuert CIIO counaabHO-dKOHOMUYECKOTO MpoQuiis MpodheccnoHaTbHOTO
00pa3oBaHUs.

2. O0masi ¥ HeOpraHu4ecKas XuMHUs

2.1. OcHOBHBbIE MOHATHS U 3aKOHbI XUMHH

[Ipeamer xumuu. BemectBo. Atom. Monekyna. XUMHUYECKUH 3JIEMEHT U
dopmbl ero cymiecTtBoBaHuA. lIpocTeie U cioXHBIE BemiecTBa. OmpadiceHue
XUMUYECKUX —CIOHCEMO8 8 NPOU3BEOCHUSAX XYOOHCECMBEHHOU Jumepamypsl U
uckyccmea'.

JemoncTpamun HaGop Mojenelt aToMOB U MOJIEKY/I.

N3mepenne BemecTtBa. OCHOBHBIE 3aKOHBI XUMHHM. Macca aTOMOB U MOJIEKYIJL.
OTHOcUTENbHBIE AaTOMHAs W MOJEKyJspHas wacchl. KonudecTBO BellIECTBa.
[TocTostnnass ABorajgpo. MousipHas Macca. 3akoH ABorajpo. MossipHblii 00beM
razoB. KonnuecTBeHHbIE HM3MEHEHHS] B XHMHUHA KaK YacCTHBIM CIlydald 3aKOHOB
[IEpexXo/ia KOJMYECTBEHHBIX W3MEHEHHW B KaudecTBeHHble. M. B. Jlomonocos —
«nepevlul pyCCKUU YHUBEPCUTNEM .

NnmrocTpanny 3aKOHA COXPAaHEHHsI MacChl BELIECTBA.

2.2. Illepuoanueckuii 3axon u Ilepuoanyeckas cucreMa XuMHIECKHX
ynemeHToB /I. 1. MenaeneeBa

OtkpeiTue Ilepuognueckoro 3akoHa. llepuonnueckas cucTeMa XUMHAYECKUX
snementoB J[. WM. MenneneeBa. 3Hauenune Ilepronnyeckoro 3akoHa U
[Teprnoanyeckoit cucteMbl XUMHAUECKHUX 1eMeHTOB J[. Y. Menneneesa s pa3BuTus
HAyKW U TIOHUMaHUSl XUMUYECKON KapTuHbl Mupa. /[. Y. Menodenees 06 obpazosaruu
U 20Cy0apcmeenHol noaumuKe.

JlemoHcTpanus

Paznmuunbie dopmbl Ileprogudyeckoil cuUCTEMbl XMMHUYECKHX 3JIEMEHTOB
J.1.Menpeneena.

2.3. CTpoeHue BellecTBa

KoBaneHntHas cBs3b: HenosisipHas W noJigspHast. MonHas cBsizb. KaTtnonsl u
aHWOHBI. MeTammueckas cBsi3b. BogopoaHas CBs3b.

JleMmoHCcTpanus

OO6pa3ipl BEIIEeCTB U MATEPUATIOB C PA3IMYHBIMU TUITAMU XUMUYECKOU CBSI3H.

2.4. Bopa. PacTBopbl

Bona B mpupoae, ObITy, TEXHMKE W Ha TPOU3BOJACTBE. Duznueckue u
XUMHYECKUE CBOMCTBA BOJIbl. OnipecHEHNE BOAbl. ATrperaTHble COCTOSIHUS BOJbI U €€
IIEpEXO0Ibl U3 OJTHOI'O arperaTHOro COCTOSIHUS B IPYTOE€.

JlemoHcTpanus
du3nyecKrue CBOMCTBA BOJIBI: IOBEPXHOCTHOE HATSKEHHUE, CMAYUBAHHUE.
2.5. XuUMHYeCKHE peaKkiun

1 3mech 1 masiee KypCHBOM BEIZIeJIEH YIeOHBIN MaTeprall, ¢ KOTOPEIM IeJ1eC000pa3HO 03HAKOMUTD 00yJar0IINXCsi, 0CBANBAIOIINX
mpoceccun CITO rymanuTapHoro mpoduis mpodeccnoHaIbHOTO 00pa30BaAHMUS.
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[TonsiTie 0 XuMHYECKOW peakuuu. Tumnbl XuMuUeckux peakuuii. CKopocThb
peakmu 1 (PaKToOpbl, OT KOTOPHIX OHA 3aBHUCHT.

JleMoHCTpanus

XUMHUYECKHUE PEAKIIUU C BBIICICHUEM TEIIOTHI.

2.6. Knaccupukauuss HeOPraHM4eCKUX COeAMHEHUN U UX CBOICTBA

2.7. MeTaJuIbl M HEeMeETAJLIIbI

Metamnsl.  OOume ¢Qusnueckue M XUMHUYECKHME CBOWCTBA METAJLJIOB.
Hemerannel. OOmias xapakTepUCTHKA TJIABHBIX MOJArPYII HEMETAIJIOB HA MpPUMEpE
rajJloreHoB. BakHeline CcoeqUHEHHsT METAJIOB M HEMETaNIOB B IIPUPOJE U
XO3SIICTBEHHOM JI€ATEIBHOCTU YeIoBeKa. MeTalibl U CIJIaBbl KaK XY/10°KECTBEHHBIH
matepuan.  Coedunenusi  mMemanio8 KAk  COCMABHASL — YACMb  CPEOCm8
uzobpazumenvHo2o uckyccmea. Hememannvl u ux coeounenusi Kax cocCmasHas 4acmo
cpeocme uz00pa3umenbHo20 UCKYCCmaa.

JleMoHCTpanun

B3aumopeiicTBue METaIIOB ¢ HEMETaIaMU (LIUHKA C CEPOid, aJTFOMUHHUS C

H0/10M), pacTBOpaMu KUCIIOT U LIEI0YEH.

["openue meTamioB (LIMHKA, jKejie3a, MArHUsA) B KUCIOPO/IE.

B3auMopencTBre a30THOW M KOHLIEHTPUPOBAHHOM CEPHOW KUCIIOT C MEABIO.

BoccraHoBUTENBHBIE CBOMCTBA METAILIOB.

IIpakTu4yeckue 3aHATHS

Omnpenenenue pH pacTBopa coJien.

B3aumMozeiicTBuE METAIIOB C PACTBOPAMHU KHUCJIOT U COJIEH.

3. Oprannyeckasi XuMus

3.1. OcHOBHBbIE OHATHS OPraHUYECKON XUMUM U TeOPHs CTPOEHUsI
OPraHUYeCcKUX CoeTUuHEeHM I

MHoroo0pa3ue opraHudeckux coequHenuii. [lonsitue uzomepun.

3.2. Yri1eBog0poabI

[IpenenvHble W HeEMpeeNbHbIC YIVIEBOAOPOABL. Peakius moiauMepu3aluu.
[IpupoaHbie  MCTOYHMKU  YIJIEBOAOPOJOB.  YTJIEBOAOPOABI  KaK  OCHOBa
MEXKIYHAPOJAHOTO COTPYJHHYECTBA M BAXHEUIIUK HMCTOYHHK (POpMUpOBaHUS
oromxera PO.

3.3. Kucaopoacoaepskamue opraHnyeckne Belecrsa

[IpencraBuTenn  KHUCIOPOACOJAEPKALIUX  OPraHMYECKUX  COEOUHEHHI:
METUJIOBBIN U ATUJIOBBIN COUPTHL, IITUIEPUH, YKCyCHas KucaoTa. JKUpbl Kak CIOKHBIE
3QUpPBL. AnKoconrusm u e20 ompadiceHue 6 NpPOU3BEOeHUAX XYO0O0HCECHMEEHHOU
Jumepamypwvi u U300paA3UMeNbHO20 UCK)CCMEA.
VYrieBodsl: T0K03a, Kpaxmal, HeJUTi0JI03a.

3.4. A3orcoaep:xamue opranundeckue coegunenus. Ioaumepnbl

AMMHBI, aMUHOKUCIOTHI, Oenku. CTpoeHue U Ouojormyeckas QyHKIUSA
OEeJIKOB.

JdeMmoHcTpanuu

[TonydeHune STUIEHA M €ro B3aWMOJICWCTBHE C PAcCTBOPOM II€pMaHraHaTa
KaJiusi, OpOMHOM BOJOM.
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KauecTBeHHas peakuys Ha IITULEPUH.

[IBeTHBIEC peakIy OEIKOB.

[Tnactmaccel u BojokHa. [loHsTHE O TUTacTMaccax M XMMHUYECKHX BOJIOKHAX.
HatypanbHble, CHHTETHUECKHE U UCKYCCTBEHHBIE BOJIOKHA. [Ipumenenue nonumepos
6 NPUKIAAOHOM U KIACCUYECKOM U300pAZUMENLHOM UCKYCCMEBE.

JleMoHCTpanus

Paznuynbie BUABI MJIACTMACC U BOJIOKOH.

4. XuMHU4 4 KA3Hb

4.1. XumMusi 1 OPraHu3m 4eJI0BeKa

XUMHUECKHE JJIEeMEHThl B OpraHu3me 4yenoBeka. OpraHudeckue u
HeopraHudeckue BemiecTBa. OCHOBHBIE KU3HEHHO HEOOXOAMMBIE COCIUHEHUS:
O€JIKH, YIJIEBOJIbI, KUPBI, BUTAMHUHBI. YTJEBOJbl — TJABHBIA HCTOYHUK SHEPIUU
opranusma. Posb xupoB B opranuszme. X0JECTEPUH U €T0 POJIb B 3JI0POBLE YEIIOBEKA.
MusnepalibHble  BEIIECTBA B NPOJYKTaX  MHUTaHUSA, MHUINEBbIE  J100aBKHU.
COanancupoBaHHOE MUTAHUE.

4.2. Xumus B ObITY

Bopna. KauectBo Boabl. Moronue u uncTsmme cpeactna. [Ipasuna 6e3onacHoi
paboThl CO cpeACTBaMU OBITOBOW XUMHH. Ponb XUMUYECKUX IAEMEeHMO8 8 JHCUSHU
pacmenuil. Yooopenus. Xumuyeckue cpedcmaa 3aujumsl pacmenuil.

Tembl pepepaToB (10KJIaT0B), HHAUBUAYAJIbHBIX IPOEKTOB

OxpaHa OKpY’KaroIIeH cpeibl OT XUMUUYECKOTO 3arpsi3HEHUS.

PactBOpBI BOKpYT Hac.

YcTpaHeHue )KeCTKOCTH BOJIbI Ha MMPOMBIIUICHHBIX PEIPUSATUSX.

Wcropust BOSHUKHOBEHHS M PA3BUTHSI OPTaHUYECKON XUMUMU.

CpenctBa THUTHEHBI Ha OCHOBE KHCJIOPOJCOACPIKAIIUX OPraHHUYEeCKUX
COCMHECHUM.

CHHTEeTHYECKHE MOIOIIHNE CPEACTBA: JOCTOMHCTBA U HEAOCTATKH.
Oxpyskarorasi 4ejloBeka cpefa W €€ KOMITOHCHTBI: pa3uJHbIC B3TJISAIbI Ha
OJIHY MpooJIeMy.

AN NN NN

S

PA3JIEJI I11. BUOJOTI'USA
1. BuoJiorusi — COBOKYNHOCTH HAYK O KUBOI1 PUPOIE.
MeToabl HAYYHOT0 IO3HAHUA B OHOJIOTHH

1.1.BBenenue. CBOICTBA U YPOBHM OPraHU3AIUM KU3HM.

XKupas npupona kak oOBEKT M3y4eHHUs OMOJOTMU. MeToabl UCCIIENOBaHMS
KUBOM MpUpobl B Ononoruu. Onpeaenenre *Ku3Hu (C MpUBJIeUEHUEM MaTepHana u3
pa3nenioB GU3UKHU U XUMHH). Y POBHU OpPraHU3alUU KU3HH.

JleMmoHcTpanuu

YPpoBHH OpraHu3aly )KU3HH.

Metoabl MO3HAHUSA KUBOU IIPUPOIBI
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2. Knerka

2.1 Knerka kak equHuna :;ku3Hu. Kiierounas teopus

Ucropust m3yuyeHuss kieTkd. OCHOBHBIE TOJIOKEHHUS KJIETOYHOM TEOpPHH.
Knetka — cTpykTypHO-(pyHKIIMOHAIbHAS (37IEMEHTapHAs) €IUHUIA )KU3HH.

2.2.XUMHUYECKHH COCTAB KJIETKH

buonornyeckoe 3HaYyeHHWE XUMHUYECKHMX D3JIEMEHTOB. Heopranmueckue
BEIIECTBA B COCTaBE KJIETKU. Poiib BOABI Kak pacTBOPUTENSI UM OCHOBHOTO
KOMITOHEHTa BHYTPEHHEH Cpelbl OpraHu3MOB. YTJEBOAbl U JIUMHUJIBI B KIETKE.
Ctpyktypa u Ouonoruyeckue (QyHkuuu OenkoB. CTpoeHHE HYKICOTUIOB U
cTpykrypa nosmHykiaeotuaubix nenei [JHK u PHK, AT®.

2.3. Ctpoenue kjaerku. Hekierounbie (pOpMbI KHU3HM.

[IpokaprOThl U AYKApUOTHl — HHU3LIME U BBICHIUE KJIETOYHBIE OPTaHU3MBI.
OcCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KIJIETKH »dykapuotT. Kierounoe sapo.
OyHKUUSA fAOpa: XpaHEHUE, BOCIPOM3BENCHHE W Iepefada HacJIEACTBEHHOU
nH(pOpMaIuK, PEryJsalus XUMAYECKON aKTUBHOCTH KJIETKUA. CTpyKTypa U (QyHKIUU
XpPOMOCOM. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

Bupycel n 6akrepuodaru. HekinerouHoe cTpoeHHe, KU3HEHHBIA LUK U €ro
3aBUCUMOCTH OT KJIETOYHBIX (OpM KU3HHU. Bupycsl — B030yauTenu nH(YEKIMOHHBIX
3a0oeBaHui; MoHATHE 00 OHKOBHpYycax. Bupyc uMmMmyHoneduiura yenoseka (BIY).
[Ipodpunaktuka BUY-undexuuu.

JeMmoHcTpanuu

CrtpoeHue MoJeKyIbl OeKa.

Crpoenue mosexynsl JJHK.

CtpoeHue KIETKH.

CtpoeHue KIETOK IMPOKAPUOT U 3yKapHOT.

CrpoeHue Bupyca.

IIpakTHUyeckune 3aHATHS

Habnrogenue KJIETOK pacTeHUd M AKUBOTHBIX MMOJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u uX OnucaHue.

CpaBHEHHE CTPOCHHUSI KIETOK PACTEHUIN U )KUBOTHBIX.

3. Opranusm

3.1. Opranusm — eaunHoe 1ejoe. OOMeH BellecTB U JHEPTUH B KJIeTKe.

MHuoroo0pasue opranu3MoB.

OOMEeH BeUIeCTBOM M SHEPrueil ¢ OKpyKawollel cpeoid Kak HeoOXoaumoe
YCJIOBUE CYLIECTBOBAHUS KUBBIX cucTeM. CIOCOOHOCTh K CaMOBOCTIPOU3BEACHUIO —
0JIHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OPraHU3MOB.

3.2. JlenleHne KJIE€TKH — OCHOBAa POCTa, Pa3BUTUS WU PA3MHOMKEHUSI
OPraHu3MoOB.

becrionoe paszmuoxeHue. [losioBOM Tmpomecc W MOJIOBOE Pa3MHOKEHUE.
On1010TBOpEHUE, €r0 OMOJIOIrMYECKOE 3HAaUCHHE.

3.3. UuauBuayaibHOE pa3BUTHE OPTraHU3MOB.

[Tonsarue 00 MHAMBUYATLHOM (OHTOTEHE3), SMOPUOHAIBLHOM (3MOpHOTEHE3) U
MOCT- SMOpPUOHAIILHOM pa3BUTHU. VHAWBUAyalbHOE pa3BUTHE YEIOBEKAa U €ro
BO3MOJKHBIE HApYIIICHUSI.
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3.4. OcHOBHBIE IOHATHSA B reHEeTHKe.

OO0mue TpeaCcTaBIeHNs] O HACIICCTBEHHOCTH W M3MEHYMBOCTH. [ eHeTHuecKas
TEPMUHOJIOTHS M CHMBOJIMKA.

3.5. OCHOBHBIE 32aKOHOMEPHOCTH HACJIEACTBEHHOCTH.

3aKOHOMEpPHOCTH HacliejoBaHusA. HacnemoBaHne TPHU3HAKOB Yy YeEJIOBEKA.
[TonoBeie xpomocombl. CIIEIUICHHOE C TIOJIOM HaclenoBaHue. HaciencTBeHHbBIE
0OJIe3HH YeJIOBEKa, NX NMPUUYMHBI U TTpodmiakTuka. COBpeMEHHBIE MPEACTABICHUS O
reHE U TeHOME.

3.6. TI'eHeTHyeckue 3aKOHOMEPHOCTH WH3MeHUYMBOCTH. Krnaccudukarus
¢dbopM U3MEeHYMBOCTH. BinsiHMe MyTareHoB Ha OpraHU3M YeJIOBEKa.

[Ipeamer, 3amaum W METOJbI CeleKUMU. [eHeTudeckue 3aKOHOMEPHOCTU
cenekuuu. Yuenue H. M. BaBuiioBa o 1ieHTpax MHOTrooOpas3usi U MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHUil. BuoTexHonorus, ee TOCTUKEHUS, IEPCTIEKTUBBI Pa3BUTHS.

JleMoHCTpauun

OOMeH BeIIeCTB U MPEBPAICHUS SHEPTUH B KIIETKE.

Jlenenue KJIETKH (MUTO3, MEHO3).

Crioco0bl1 6ecros0ro pa3sMHOKEHHS.

OmI010TBOpEHNE Y pACTEHUH U YKUBOTHBIX.

NunuBuyanpbHOE pa3BUTHE OpPTaHU3MA.

HacnenctBeHHbie 00JIe3HN YeTOBEKA.

Bnusnue ankoronusma, HApKOMaHUU, KYpeHUS! Ha HACJIEICTBEHHOCTb.

MyTtanuu.

MonudukanonHas U3MEHYHUBOCTb.

[{eHTpBsl MHOTOOOpA3Ms U MPOUCXOXKICHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHH.

IIpakTHUyeckune 3aHATHS

Pemenune aneMeHTapHBIX TEHETHICCKUX 3a71a4.

AHaM3 ¥ OIeHKa dTUYECKUX aCIeKTOB Pa3BUTHsI HEKOTOPHIX MCCICAOBAHUN B
OMOTEXHOJIOTHUH.

4 Bun

4.1. DBOJIIOLIMOHHAS TEOPHUS U ee POJIb B (POPMHUPOBAHUM KAPTHHBI MHPA.

OBOJIIOLIMOHHAA TEOpUST W €€ pojdb B (OPMUPOBAHMM COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU! KapTUHBI MUPA.

4.2. Bup, ero kpurepuu. [lomyasiuust

Bupn, ero kpurepuu. Ilonynsuus Kak CTpyKTypHast €IMHNLIA BU1a U 3BOIIOLUN.
Cunternueckass teopus sBomonuu (CTD). JIBuKyiune CUIIbI 3BOJIOIUU B CO-
orBeTcTBUU ¢ CTO.

Pesynbratel sBomonuu. CoxpaHeHHE MHOroo0Opasusi BHJIOB KaK OCHOBa
yCTOWUYMBOTO pa3BuTUs Ouocdepsl. [IpuunHbl BeiMUpanus BUIOB. buonorndeckuit
nporpecc U OMOJIOrMYECKUi perpecc.

4.3. 'unore3bl NPOUCXOKIAEHUS M PA3BUTHS KU3HM.

VYcnoxkHeHHe JKHMBBIX OpPraHM3MOB Ha 3emiile B IMPOLIECCE DBOJIIOLMH.
AHTpoOMoOreHe3 M €ro 3aKOHOMEpHOCTH. JlokazaTenbCTBa pOJCTBA YeJlOBEKa C
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MJIEKONUTAIOIIMMU  JKMBOTHBIMU.  JKoJorudeckue (akTopbl aHTPOIOTeHe3a:
YCJIOXKHEHUE TMOMYJALMOHHOM CTPYKTYpbl BHJA, HW3FOTOBIIEHWE OPYIUN Tpyna,
MepeXo]] OT PACTUTEIBHOTO K CMENIAaHHOMY THWIly MWUTaHUS, UCIOJIb30BAHUE OTHS.
[TosiBneHWE  MBICIUTENBHOM  JEATEIBHOCTH W WICHOPA3ACIbHOM  PEYM.
[Iporcxox1eHHEe YeI0BEYECKUX pac.

JleMoHCTpanun

Kpurepuu Buna.

[Tommynsiuusa — CTpPYKTypHasi €AMHULIA BUIA, €IUHUIA YBOJIFOLIHH.

JIBMOKYIIE CHUIIBI DBOJIFOLIAH.

Bo3HukHOBEeHHE 1 MHOTOO0Opa3ue MpucrnocoOIeHUN y OpraHu3MOB.

Penkue u ncuesaromuye BUIBIL.

JIBM>KyIIME CHUITBI aHTPOIIOTEHE3a.

[IpoucxoxkIeHHE YEIOBEKA U YEIOBEYECKHUX Pac.

IIpakTH4yeckue 3aHATHS

Omnucanue ocoOeii Buaa o MOp(oIOTHIeCKOMY KPUTEPUIO.

AHanu3 1 OLIEHKA Pa3IMYHbIX THIIOTE3 MPOUCXOKICHUS KUHU.

AHanu3 U OLIEHKA Pa3IUYHbIX TUIIOTE3 MPOUCXOXKICHHS YETOBEKA.

5. DkocucreMbl

5.1. OcHoBBI 3k010TUN. OpranusM u cpeaa.

[IpenMet u 3aa4u SKOJOTUM: YUEHUE 00 SKOJIOTHYECKUX (paKTOpax, yICHUE O
cO0011IeCTBaX OPraHU3MOB, YUeHHE 0 Ouocdepe.

Okonoruueckue (GakTopbl, OCOOCHHOCTH HUX BO3JCHCTBUA. DKOJIOTHYECKas
xapaktepuctrka Buja. [lonsatue 00 sKkonormueckux cuctemax. llemu nuTaHus,
Tpoduueckue ypoBHU. bruoreoreHos kak s3KocUCTEMA.

5.2. buocdepa — riodaabHas IKOCUCTEMA.

VYuenue B. W. Bepnaackoro o Ouocdepe. Ponp KUBBIX OpraHu3MOB B
ouocdepe. buomacca. buonornueckuii KpyroBopor (Ha mOpUMeEpe KpyroBopoTa
yriepona). OCHOBHbIE HampaBlieHUs BO3JCUCTBUS 4eEJIOBeKa Ha Ouocdepy.
Tpancpopmainss ~ €CTECTBEHHBIX  JKOJOTHYECKMX  cucteM.  OcoOeHHOCTH
arpodKOCHUCTEM (arpoIeHO30B).

JlemoHCcTpauumn

Dxonornyeckue (HakTopbl U UX BIUSHUE HA OPraHU3MBI.

MeXBUAOBbIE OTHOIIEHHUS: Mapa3uTU3M, XUIIHUYECTBO, KOHKYPEHIIUS,
CUMOMO03.

SApyCHOCTBH PaCTUTEIHHOTO COOOIIECTRA.

KpyroBoport yraepoaa B 6uocdepe.

3anoBeHUKH U 3aKa3HUKHU Poccum.

IIpakTu4yeckue 3aHATHS

CocraBiieHue CXeM Nepeaadyu BEUECTB U SHEPruu (LIeTel MUTaHus;).

CpaBHuUTEIbHAS XapaKTEPUCTUKA MPUPOIAHBIX IKOCHUCTEM U arpo’KOCUCTEM
CBOEU MECTHOCTH.

Pemenue sxonornuyeckux 3aaau.

AHaJIM3 U OIleHKa TMOCJEACTBUN COOCTBEHHOM NIESITEIHLHOCTH B OKpY Karolen
cpene, rmodaIbHBIX SKOJOTHYECKUX MTPOOJIeM U IMyTel UX PEeIICHUSI.
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IKcKypcuu
Mmuoroo6pa3ue BuaoB. Ce30HHbIE H3MEHEHHS B NpUpoJe (OKPECTHOCTH

podeCCHOHATEHON 00pa30BaTeILHON OPTaHU3aIliN ).

EctecTBeHnbie u HCKYCCTBCHHBLIC 3KOCHUCTCMBI (OKpCCTHOCTI/I

podeCCHOHATTEHON 00pa30BaTeILHON OPTaHU3aIiN ).

AR NE NENENRN

ANANRN

ANANANANAY

Tembl pepepaToB (10KJIa10B), UHAUBHAYAJIBHBIX IPOEKTOB

Hayuno-TexHuueckuii mporpecc u mpooOaeMbl SKOJIOTHH.

buorexHonorus u renHas nHxxeHepuss — TexHosorun XXI Beka.

YrieBoAsl U UX POJIb B )KUBOM MIPUPOJIE.

JKupbl KaK MPOAYKT NUTAHUS U XUMHUYECKOE ChIPHE.

HexBarka mpo0BOJILCTBUS Kak Tiio0aibHas MpoOsieMa 4esloBEeYeCTBa U MyTH
€€ pelICHUsI.

Hedbunut Oelka B MUIIEBBIX MNPOAYKTAaX MU €ro NpPeoJoJieHHEe B paMKax
rJ100abHOM MTPOJIOBOJIBCTBEHHOM MPOTPaMMBI.

B.U. BepHajckuii u ero yuenue o o6mocdepe.

Hcropus n pa3BuTHE 3HAHNUN O KIIETKE.

Okpy»karomas 4eoBeKa cpella U €€ KOMIIOHEHTBI: Pa3JIMYHbIC B3IJIAABI Ha
OJIHY MpooJIeMYy.

[Tonynauus Kak equHUIA OMOJTOTUYECKON IBOITIOIUH.

[Tomynsuuys Kak 3KOJIOrMYECKasi EAMHULA.

CoBpeMeHHbIE B3IJIAIbl Ha OMOJIOTHYECKYIO SBOJIIOLHIO.

CoBpeMeHHBIE B3IJIAAbI HA IPOUCXO0KICHUE YEIOBEKA: CTOJIKHOBEHUE MHEHUM.
CoBpeMEHHBIE METO/IbI HCCIIEOBAHUS KIIETKH.

Cpenpbl 00uTaHMsI OPraHU3MOB: IPUUUHBI PA3HOOOPaA3HSL.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepkaHus oOIIe00pa3oBaTeIbHON yUeOHON AUCITATIIIMHBI

«EctecTtBo3Hanue» B mpeaemax ocBoeHus [IIIKPC mo mpodeccnn CIIO
«ITapukmaxepckoe HCKYyCCTBO» B COOTBETCTBHM C COIMAIBHO-KOHOMUYECKUM
npodusieM  MpoPEeCcCHOHAIBHOTO  00pa3oBaHMsS  paclpeiesieHHe  Harpy3Ku
IPOUCXOIUT CIASAYIONTAM 00pa3oM:

pa3nen |. dusuka

MaKcUMasibHas yuyeOHasi Harpy3ka oOydJarommxcs coctapisieT — 136 yacos,
U3 HUX ayIUTOpHas (00s3aTeNbHast) Harpy3Ka o0y4Jarommxcs,
BKJIIOYAs MPAKTUYECKUE 3aHSTHS, — 91 ygac,
BHEAYyUTOPHAs CAMOCTOsITeIbHAs padoTa CTYyJIeHTOB  — 45 yacoB,;

pasnen |l. Xumus

MaKcUMalibHas yueOHas Harpy3ka o0ydaromuxcs cocTaBisieT — 83 yaca,
U3 HUX ayJIMTOpHAs (00s13aTenbHast) Harpy3Ka o0y4Jarommxcs,
BKJIFOYAs MPAKTUYECKUE 3aHATHUS, — 95 4acos.,
BHEAYIUTOPHAS CAMOCTOSITEIbHAS padoTa CTYJICHTOB — 28 4acos;

pasaea l11. Buoaorus

MakcHUMaJsbHas yyeOHasi Harpy3ka oOy4aromuxcs coctaisier — 90 yacos,
W3 HUX ayIUTOpHAs (00s3aTenbHast) Harpy3ka 00yJarouxcs,
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BKJIIOYAsl IPAKTHYECKUE 3aHATHS, — 60 yacos,
BHEAYUTOpPHAS CAaMOCTOsITeNIbHAS paboTa ctyaeHToB  — 30 4yacoB.

Bcero makcumanpHas yueOHast Harpy3ka oOydaromuxcs coctasisieT — 309 yacos,

U3 HUX ayAuTOpHas (00s3aTenpHas) Harpy3ka o0yJaromnmxcs,

BKJIIOYAs MPAKTUYECKUE 3aHSTHS, — 206 yacos,
BHEAyIUTOpHAs caMOCTOsITeNbHAsA paboTa ctynentoB  — 103 vaca.

PaGounii TeMaTnyecKuii ImJIaH

Ne Koa-Bo
Conep:xxanue o0yuyeHusi. HaumeHoBaHue pa3iesioB U TeM
n/n 4acoB
Paznea I. ®Puszuka
AyAUTOpPHBbIE 3aHATHS

1 kypc 1 cemecTp
1. | Beenenue 2
2. | Mexanuka 15
Hroro 3a 1 cemectp 17

1 kypc 2 cemecTp

Mexanuka (ITpoI0JDKSHHE) 3
3. | OcHOBBI MOJIEKYJISIPHON (DU3UKH U TEPMOJTMHAMHUKHU 15
HToro 3a 2 cemecTp 18
Hroro 3a 1 kype 35

2 kypc 3 cemecTp
4. | OCHOBBI JIEKTPOAMHAMUKHU 10
HToro 3a 3 cemecTp 10

2 kypc 4 cemecTp
OCHOBBI 2JIEKTPOIMHAMUKH (TIPOJIOJIKEHHUE) 12
5. | Konebanusi v BOJIHBI 22
Hroro 3a 4 cemecTp 34
HToro 3a 2 Kypc 44

3 Kypc S cemecTp
6. | DneMeHTHI KBAHTOBOW (DM3UKH 12
HToro 3a 5 cemecTp 12
HTroro 3a 3 kype 12
HToro 3a mosHbIi Kypc 00y4eHust 91

BHeayauTopHasi camocTosiTe/IbHasi padoTa

IToaroToBKa YCTHBIX BBICTYIUICHHH 110 3aJaHHBIM TeMaM, 3CCe, 45

J0KJIa/10B, pedepaToB, MHAMBUIYATBHOTO MPOEKTa C MCIOJIb30Ba-
HUEeM MHGOPMAIIMOHHBIX TEXHOJOTHUM, SKCKYPCHUH U JIP.

ITpomexyToyHas arrecranus B popme n1uddepeHuMPOBAHHOIO 3a4€Ta

Bcero

136

Paszngea II. Xumus

AyIMTOpHBIE 3AHATHS
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1 kypc 1 cemectp

1 | Beegenue 2
2 O01mas u HeopraHu4vecKkast XumMmsi 15
2.1 | OCHOBHBIE TIOHSTHS M 3aKOHBI XUMHUH 4
2.2 | Ilepnonuueckuit 3akoH U [lepuoauyeckas cucreMa XUMHYECKUX 4
anemeHToB JI. 1. MeHnpaeneeBa
2.3 | CtpoeHue BellecTBa 2
2.4 | Boga. PacTBopsI . 5
Hroro 3a 1 cemectp 17
1 Kypc 2 cemectp
O0mas u Heopranm4yeckasi Xummus (Mpozu.) 18
2.5 | XuMHu4YecKue peakinu 6
2.6 | Knaccudukarmus HeopraHm4ecKux COeMHEHUN M MX CBOMCTBA 4
2.7 | MeTamiel 1 HEMETaJlIbI 8
Hroro 3a 2 cemecTp 18
Hroro 3a 1 kypc 35
2 kypc 3 cemecTp
3 Oprannyeckasi Xumus 14
3.1 | OcHOBHbIE IOHATHSI OPTrAHUYECKOW XUMHUU U TEOPHUS CTPOCHUS 9
OpraHUYEeCKUX COCTMHEHUHN.
3.2 | YrieBo1opoasl ¥ X MPUPOTHBIE HICTOYHUKH 4
3.3 | Kucnopoacoaepsxariye opraHndecKiue BelecTBa 4
3.4 | Azotcoaeprkamniue opranuieckrue coennaeHus. [loaumepsl 4
4 XuMHSl M KM3Hb 6
4.1 | XuMHs M OpTaHKU3M YeJI0OBeKa 2
4.2 | Xumus B ObITY 4
HToro 3a 3 cemecTp 20
HToro 3a 2 Kypc 20
HToro 3a nosiHblii Kypc 00yueHust )
BHeayauTopHasi caMmocTosiTe/IbHAsi padoTa
Urenne TekcTa yueOHMKA; KOHCTIEKTUPOBAHUE; COCTABIICHUE TIIaHa
OTBETA, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI; COCTABJICHUE TAOIHIIBI;
perieHue 3a7a4; paboTra ¢ UCTOUYHHUKAMU JIOTIOJTHUTEILHON 28
JTUTEpaTyphl - pedepupoBaHue, MOATOTOBKA COOOIICHHH, I0KIIAIOB,
MIPE3CHTAINN; WHIMBH Ty TbHBIX TIPOEKTOB.
IIpomexkyTouHasi arrecrauus B gopme 1uddpepeHIMPOBAHHOIO 3a4eTa
Bcero 83
Paznea |11. Buosorus
AyIMTOPHBIE 3aHATHS
3 kypc 1 cemecTp
1 BuoJsiornst — COBOKYIHOCTH HAaYK 0 KUBOM npupoae. Meroabl 5
HAYYHOTO MO3HAHHUA B OHOJIOTHH
1.1. | Beenenue. CBOICTBA M YPOBHU OpraHU3ALMH KU3HHU. 2
2 | Kaerka 14
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2.1 | Knerka kak equauna )u3Hu. Kilerounas teopust 2
2.2 | XUMHYECKHI COCTaB KJICTKU 4
2.3 | Crpoenue knetku. Hekierounsie HOpPMBI KU3HH. 6
3 Opranusm 8
3.1 | Opraausm — eaunHoe 1enoe. OOMEH BEIIECTB U SHEPTUHU B KIICTKE. 2
3.2 | [lenenuie KIETKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOKEHHUS 9
OpraHU3MOB
3.3 | UnnuBHuIyanpHOE pa3BUTHE OPTAaHU3MOB. 2
3.4. | OcHOBHBIC IOHSITHS B TCHETHKE. 2
Hroro 3a 1 cemecTp 24
3 Kypc 2 cemecTp
Opranusm (mpoga.) 10
3.5 | OcHOBHbIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 6
3.6. | 'eHeTHUeCKHE 3aKOHOMEPHOCTH H3MEHYHUBOCTH 4
4. Bun 14
4.1. | DBoJIIOIIMOHHAS TEOPHs U €€ PoJib B (GOPMUPOBAHUM KAPTUHBI MUPA. 4
4.2. | Bun, ero kputepuu. [lonymsus 6
4.3. | 'unoTe3bl MPOUCXOKACHUS U PA3BUTHUS KU3HU. 4
5. | IkocucreMbl 12
5.1. | OcHoBbI KkosI0THH. OpraHu3M U Cpea. 8
5.2. | buocdepa — riobanapHast IKOCUCTEMA 4
HToro 3a 2 cemecTp 36
Hroro 3a 3 kypc 60
BHeayauTopHasi caMocTosiTe/IbHAsi padoTa
Urenne TekcTa yueOHMKA, KOHCIIEKTa; KOHCIIEKTUPOBAHUE;
COCTAaBJICHHE IIJIaHA OTBETA, MMCHbMEHHOTO OTYETa 00 IKCKYPCHUH;
OTBETHI HA KOHTPOJLHBIC BOTIPOCHI, COCTaBJICHUE TaOHUIIbI,
KpOCCBOp/Ia; pelieHre 3aaay; pabota ¢ MCTOYHUKAMU 30

JOTOJTHUTENBHOU JIUTEPATYPHI - pedeprupoBaHue, NOArOTOBKA
COOONIEHUH, TOKIAJ0B, TEKCTOB MAMSTOK, MPE3eHTAIUI;
BBIITOJTHEHUE PUCYHKA, CXEMBI;

IIpomexkyTouyHasi arrecrauus B gopme 1uddpepeHIMPOBAHHOIO 3a4eTa

Bceero !

90

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEBHOM JEATEJIbHOCTH

CTYAEHTOB

Paszgen |. ®usuka

Copnep:xanue

o0yueHust (Ha ypoBHe y4eOHbIX JeiicTBHI)

XapaKTepHCTmca OCHOBHBIX BU/IOB A€ATECJIBHOCTH CTYICHTOB

Pasznea |. ®usuka
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BBenenue

Pa3BuTre crmocoOHOCTEH SICHO ¥ TOYHO U3JIaraTh CBOW MBICIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHS, BOCIIPUHUMATH U
aHaJM3UPOBATh MHEHHS COOECETHUKOB, MPU3HABAs IPaBO APYroro
YEJIOBEKa HA THOE MHEHHUE.

[IpuBenenne MprUMEpPOB BIUSHUS OTKPHITHI B (PU3HKE HA TIPOTPECC 1
TEXHUKE U TEXHOJOTUU MTPOU3BOACTBA

Mexanuxa

Kunemartunka

O3HaKOMIJICHHE CO CIIOCO0aMH OIMMCAHUS MEXAaHUYECKOT'O JBIKCHUS
OCHOBHOM 3a7a4eil MEXaHHUKHU.

N3ydeHne 0CHOBHBIX (PU3HUESCKUX BETNYNH KUHEMATHKU:
MepeMENIeHNs, CKOPOCTH, YCKOPEHUSI.

HabmroneHne oTHOCUTENIPHOCTH MEXaHUYECKOTO IBHKEHUS. DopMmy,
JUPOBAHUE 3aKOHA CIIOKEHHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MIPSMOJIUHEHHOTO IBUKEHUS (HY
mpuMepe CBOOOHOTO MaJAeHUs TEJ1) U PABHOMEPHOI'O JIBH)KCHUS Te]
10 OKPY>KHOCTH.

IToHnMaHue cMbICIa OCHOBHBIX (PM3MYECKUX BEJIMYMH, XapaKTepH-
3YIOIIUX PAaBHOMEPHOE JIBIDKEHUE TEJIA 10 OKPYKHOCTHU

Jlnnamuka

[TonumaHnue cMbIca TakuX (PU3NUECKUX MOJIENIeH, Kak
MaTepuagbHas TOYKA, HHEPUHUAIbHASA CUCTEMA OTCYETA.

N3mepenne Macchl Tena pa3nyHbIMU criocodamu. M3mepenue cui
B3aMMOJECHUCTBUA TeJ. BeruncieHne 3HaueHUsl yCKOPEHHUS T 110 U3
BECTHBIM 3HAUYCHUSIM JICUCTBYIOIMINX CHJI U MacC TEl.

YMeHue paznuyarh CHITy TsDKECTH U Bec Tena. OObsICHEHUE U
IIPUBEJAECHUE IPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpumeHeHre OCHOBHBIX MOHSTHH, (POPMYJT U 3aKOHOB TUHAMUKH K
PELICHUIO 3a/1a4

3aKOoHbI
COXpaHEHHUS B
MEXAHUKE

OOBsiCHEHNE PEaKTUBHOTO JBUKEHHS HA OCHOBE 3aKOHA
COXpaHEHHMs UMIyJibca. [[puMeHeHne 3aKkoHa COXpaHeHU
WMITYJIbCA JIJISI BBIYMCIIEHUS] U3MEHEHUN CKOPOCTEHN TEJI MPU UX
B3aUMO/JICUCTBUSAX. Borunciaenrue paboThl CUIT U U3MEHEHHUS
KWHETUYECKOW SHEPTUM TeJla. BeInuciIeHne moTeHInaaIbHOU
SHEPTUU TEJ B TPABUTAIMOHHOM MOJIE. XapAKTEPUCTUKA
MIPOU3BOUTEIIBHOCTH MAIIIMH W JBUTATEIICH C UCTIOJIb30BAaHUEM
MMOHSITHSI MOIITHOCTHU

OcHO8b1 MONEKYIAPHOU DUSUKU U MEPMOOUHAMUKY
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MonekynspHa
1 (pusHKa

DopMyIMPOBAHUE OCHOBHBIX MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU. BBHINOIHEHNE SKCTIEPUMEHTOB, CITYKaIIUX
000CHOBaHMEM MOJIEKYJIIPHO-KMHETHYECKON Teopun. Habmonenue
OpOYHOBCKOTO JABMKCHUS U SBICHUS TUDDY3HH.

OmnpeneneHre napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSITHUU
HAa OCHOBAaHHMH YPABHEHUS COCTOSIHUS UAECATIBHOTO Ta3a.
[Ipeacrasnenue B Buje rpaduka U30XOPHOT0, U300apHOTO U
U30TEPMHUYECKOTO MPOLECCOB. BrIunciieHne cpeneit
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBHKEHUS MOJIEKYJ 1O
U3BECTHOM TEMIIEpAType BellecTBa. Mi3mepeHue BIaKHOCTH
BO3/yXa

Tepmoaunamu
Ka

DKCIEepUMEHTAIBbHOE UCCIIE0BAaHUE TEIJIOBBIX CBOMCTB BEIIECTRA.
Pacuer xonudecTBa TEIIOTH, HEOOXOIUMOTO JIJISl OCYIICCTBICHHS
Mpoliecca MpeBpamieHus BEEeCcTBa U3 OJHOTO arperaTHoro
COCTOSIHUS B JIPYTOE.

Pacuer nusMeHeHus: BHyTpEHHEW SHEPTUU T, padOThl U
NepeJaHHOrO KOJIMYECTBA TEIUIOTHl HA OCHOBAHUHM MEPBOT0 3aKOHA
TepMoinHaMUKU. OObSICHEHHE PUHIIUAIIOB JEHCTBUS TETIJIOBBIX
MaIITuH

OcHosbl 3]l€Kmp06MHClMuKu

DJIEKTPOCTATH
Ka

Brruncienne cui B3auMOIEMCTBUSL TOYEUYHBIX JIEKTPUYECKHUX 3apsi-
JT0B.

Brruncienne HanpsH>KeHHOCTH U MOTEHIHAIA SJIEKTPUYECKOTO TOJIS
OJIHOTO U HECKOJIBKUX TOYEYHBIX 3apsA0B.

M3Mepenue pa3HOCTH MOTEHIIUAIIOB.

[IpuBeneHrE TPUMEPOB IPOBOJHUKOB, TUIEKTPUKOB U
KOHJIEHCATOPOB.

HabGnronenue siBJeHUS JIEKTPOCTATUIECKON MHAYKIIUHU U SIBJICHUS
MOJISIPU3ALUHN JUIJIEKTPUKA, HAXOISIIEr0Cs B DJICKTPUUECKOM I10JI€

IlocTostHHBIHI
TOK

M3MepeHne MOIITHOCTH ANeKTpuyeckoro Toka. Msmepenue 9/1C u
BHYTPEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.
COop 1 ucHbITaHUE IEKTPUUYECKUX LENEeH C pa3InuHbIM

MarsuTtHoe
noJe

HaOmronenue neiicTBUs MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM,
KapTUHOK MAarHUTHBIX MOJIEH.

dopMyIUPOBAHUE TTPABUIIA JIEBOU PYKH ISl ONIPEACTICHUS
HaMnpaBJICHUS CUJIbI AMIIEpa.

Brruncienue cui, 1€MCTBYIOMNX HA TPOBOJHUK C TOKOM B
MarHUTHOM T0Ji€, OObSICHEHUE TIPUHIIUIIA ICHCTBUS
piekTpoasuraresid. MccnenoBanue sBIeHUS 3IEKTPOMarHuTHOU

MHIAVKIINA

Konebanus u 6onnwi
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MexaHu4ecku
€ KoJIeOaHus u
BOJIHBI

[IpuBenenue mpuMepoB KoaebaTenbHbIX NBIKeHUA. VccnenoBanme
3aBUCUMOCTH MEpHOIa KoJIeOaHUN MAaTEMAaTHIECKOTO MAasSTHUKA OT
€ro JIJIMHBI, MaCChl M aMIUTUTYIbl KoJieOaHuii. OnpeneneHue
YCKOPEHHUSI CBOOOTHOTO MaIeHUs ¢ MTOMOIIIbI0O MAaTEMATUUECKOTO
MasTHUKA. HaOmronenue konedanuii 3Byyaiiero tena. [IpuBenenue
3HAYEHUSI CKOPOCTU PaCIpOCTPAHEHUS 3BYKa B PA3IMYHBIX Cpeax.
YMeHne 00bSICHATh UCII0JIb30BaHUE YIbTPA3BYKa B MEIUIIMHE

Pazgea |l. Xumus

Conep:kanue
o0yueHust

XapaKTepuCTHKA OCHOBHBIX BH/IOB /1eSITEJILHOCTH CTY/IEHTOB
(Ha ypoBHE Y4eOHBIX JISHCTBHIA)

1. BBenenue

1.1. Beenenue

PackpbiTue BKIIajja XUMHUYECKON KapTHUHBI MUPa B €ANHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHUpA.
XapakTepuCTUKAa XUMHUHU KaK IPOU3BOIUTEIBLHOM CHIIBI OOIIECTBA

2. O0masi 1 HeOpraHuvecKast XuMHusi

2.1. OcHOBHBIE
HOHSTHS U
3aKOHbI XUMHUH

YMeHue gaTh ONnpeeeHle U ONepUpOBaTh CIEAYIOIUMHU
XUMUYECKUMHU MOHSITUSIMU: «BEIIECTBO», «XUMUUECKUN FTIEMEHT,
«aToOM», «MOJICKYJIa», «OTHOCUTEIbHBIEC aTOMHAs U MOJIEKYJIIpHas
MaccChl», KHOH», «aJUIOTPOIHS», A30TOIbD», «KXXUMHUYECKAsI CBA3bY,
«AIIEKTPOOTPULATEILHOCTDY, «BAJIEHTHOCTDY, «CTENEHb
OKHUCJICHUS, «MOJIb», «MOJISIPHAST Maccay, «MOJIIPHBIN 00beM
ra3000pa3HbIX BEIIECTBY, «BEIIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSD), «PACTBOPBD», «IJIEKTPOIIUT U
HEBJIEKTPOJIUT, «INEKTPOJIUTHUECKAS JUCCOIUALIUSD,
«OKHUCJIUTEIh U BOCCTAHOBUTEIDY, «OKUCICHHUE U
BOCCTaHOBJICHHE), KCKOPOCTh XUMUYECKOUN pEeaKIm»,
«XAMHUYECKOE PABHOBECUEY, KYTIIEPOIHBIN CKEIIETY,
«GYHKIMOHAIBHAS TPYIINAY, «U30MEPHUS»

dopMyMpOBaHNUE 3aKOHOB COXPaHEHUS MacChl BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE MPUUNHHO-
CJICZICTBEHHOM CBSI3U MEXKAY COJEPKaHUEM dTUX 3aKOHOB U
HAIMMCaHWEM XUMUYECKUX HOpMYJ U YpaBHEHHUH.

2.2. PackpbiTue ¢puszndeckoro cmpiciia cuMBosuku [lepuoanueckoit
[Tepuonuuecku | Tabnuibl xumuueckux snemenToB J[. Y. MenzaeneeBa (HoMepoB

1 3aKOH U AJIEMEHTa, TIePUO0/ia, TPYIIIBI) U YCTAHOBIICHHWE TPUYUHHO-
[Ieprnoanyeckasi| ClIeICTBEHHOM CBSI3U MEKJy CTPOCHUEM aToMa U

cucTeMa 3aKOHOMEPHOCTAMU W3MEHEHUS CBOMCTB JIEMEHTOB U
XUMHUYECKUX 00pa3oBaHHBIX MU BEILIECTB B MIEpUOIAX U IPyTIIax.

anemeHTOB /.M. XapakTepucTuka 3J1EMEHTOB MaJIbIX NIEPUOJIOB T10 UX MOJIOKEHUIO
Menpgeneena B [lepnoanueckou cucreme /1. 1. Menneneera

2.3. CrpoeHue | YCTaHOBJICHHE 3aBUCMMOCTH CBOMCTB XUMHUYECKUX BEIIECTB OT
BEIIIECTBA CTPOCHHSI aTOMOB 00pPa3yIOIIUX UX XUMUYECKUX JIEMEHTOB.

XapakTepUCTUKA BaXKHEUIIINX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCUTEIBHOCTH 3TOM THNOJI0TuU. OOBsICHEHNE 3aBUCUMOCTHU
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CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS KPUCTAJUTHUSCKUAX
PEIIETOK.

2.4. Bona. DOopMyIUPOBAHUE OCHOBHBIX MMOJIOKEHUN TEOPUU IEKTPOJIUTHYE -
PactBopsI CKOU MCCOLMAINHU U XapAKTEPUCTHKA B CBETE 3TOU TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUMN.
2.5. OOBsICHEHHE CYIIIHOCTH XUMHUECKUX TpolieccoB. Knaccudukarus
XUMHUYECKHE | XMMHYECKUX PEaKIIMii 10 pa3IMYHbIM IpU3HaKkaM BeinosHeHue
peakiuu XUMHUYECKOTO IKCIIEPUMEHTA B TIOJIHOM COOTBETCTBHUU C MPABUIIAMU
TeXHUKU Oe3onacHOoCTH. OTpaxeHue XUMHUUECKUX MPOIIECCOB C
MOMOIIbIO YPABHEHUI XUMUYECKUX PEaKIUn
Hab6mronenue, pukcupoBaHue U ONMMUCAHUE PE3YIHTATOB
MIPOBEJCHHOI0 SKCIIEPUMEHTA
2.6. XapakTepucTruKa COCTaBa, CTPOCHUS U OOIIUX CBOMCTB BaXKHEHTITHX
Kinaccuduxkan | kK1accoB HEOPraHUUECKUX COCAMHEHUHN.
us Hcnonb3oBanue B yueOHOM U TPoQecCHOHATBLHON AesATebHOCTU
HEOPTaHWYECK | XUMHYECKUX TEPMUHOB U CUMBOJIHKH.
170 Ha3piBaHue U3y4yeHHBIX BEIIECTB M0 TPUBUATHHOM UITU

COEIMHEHUU U
WX CBOMCTBa

MEKTyHApOIHOW HOMEHKJIAType W OTPAXKEHUE COCTaBa 3TUX
COEJIMHEHUM C MTOMOIIbI0 XUMHUECKUX (POPMYIL.

2.7. Metamisl
A HEMETAJLIbI.

XapakTepucTUKa CTPOEHHUSI aTOMOB M KPUCTAJIJIOB U HA 3TON
OCHOBE — OOIIMX (PU3NYECKUX U XUMUUYECKUX CBOMCTB METAIIJIOB U
HEMETaJJIOB. XapaKTepUCTUKA COCTaBa, CTPOCHHUsI, CBONCTB,
MOJTyYeHUs ¥ MPUMEHEHNE BAXKHEHIIINX HEMETAIIIIOB

BrImonHeHe XUMUYECKOTO SKCIIEPUMEHTA B TIOJTHOM
COOTBETCTBHUH C MPABIJIAMU TEXHUKH 0€30MaCHOCTH.

HabGnronenue, pukcrupoBaHuE U ONKUCAHUE PE3YIHTATOB
IPOBEJICHHOTO YKCIIEPUMEHTA

3. Oprannyeckasi Xumus

3.1. OcHOBHEBIE

Hcnonb3oBanue B yueOHOM U podhecCuOHATBHOM IeITeTbHOCTH

HOHSTHUSA XUMHUYECKUX TEPMUHOB U CUMBOJIMKH. Ha3piBaHME N3yUEeHHBIX
OPraHUYECKOM | BEHIECTB IO TPUBHAIBHOW WIIM MEXIYHAPOAHON HOMEHKIIATYPE U
XUMUU U OTPAKEHUE COCTABA ITUX COCIMHEHUH C ITIOMOUIBI0O XUMUYECKUX
TEOpUs bopmyn. OTpaxkeHne XMMUYECKUX MPOIIECCOB C MOMOIIbIO
CTPOECHHUS YPaBHEHUN XUMUYECKUX peakiuuii PopMyIMpOBaHUE OCHOBHBIX
OPTraHUYECKUX | TOJIOKEHUN TEOPUN XUMHUYECKOTO CTPOCHUS OPTaHUYECKUX
COEIMHEHU. COEIMHEHUI U XapaKTEPUCTHKA B CBETE ATOU TEOPUH CBOMCTB
BAKHEMIIMNX MPEICTABUTENEN OCHOBHBIX KJIACCOB OPTaHUYECKUX
COeIMHEHUN
3.2. Hcnonp3oBanue B yueOHOHM 1 pohecCUOHATBHOU IeITeTLHOCTH
YrneBogopos | XUMHAYECKUX TEPMUHOB M CUMBOJIMKM. Ha3pIiBaHNME N3y4eHHBIX
bl U UX BEILECTB 10 TPUBUAIBHON MIIM MEXTyHAPOJHON HOMEHKIATYpe U
IIPUPOIHBIE OTPaKEHME COCTABA ITUX COCIMHEHUM C TOMOLIBI0O XUMUYECKUX
HCTOYHUKH dbopmy.
3.3. Onucanue cocTaBa M CBOMCTB BaXXHEHIIMX MPEACTaBUTENEH
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Kucnopoacone | opraHn4ecKux COEAMHEHUI: METAHOIA U 3TAHOJIA, dKUPOB, MBI,

prKaiue KapOOHOBBIX KUCIOT (YKCYCHOM KHCJIOTHI), MOHOCAXapHI0B
opranuueckue | (TJIIOKO3bI), AUCAaXapHua0B (caxapo3bl), MOJUCAXapUIOB (KpaxMaa
BEILIECTBA ¥ TIEJUTIONIO36] ), BRIMOTHEHNE XUMHYECKOTO SKCIIEPUMEHTA B

MIOJIHOM COOTBETCTBHUHM C NMPABHJIAMUA TEXHUKHA O€30MaCHOCTH.
HaOmronenue, puxkcupoBaHue v ONMCaHUE Pe3yIbTaToB
IPOBEJEHHOIO SKCIIEPUMEHTA

3.4. Onurcanue cocTaBa U CBOMCTB BAXKHENIINX MPEICTABUTEIICH
A3oTcoepka | OpraHM4EeCKUX COCIUHEHUN: aMUHOKUCIIOT, OEJIKOB,

ue MCKYCCTBEHHBIX 1 CHHTETHUECKHUX MOIUMEPOB BrinomHenue
OpraHUYeCcKUEe | XHUMHUYECKOr0 IKCIIEPUMEHTA B MOJTHOM COOTBETCTBUHU C MTpaBUIIaMU
COCIMHEHUS. TexHukH Oe3onacHocTu. Habmonenue, GukcupoBaHue U OTTMCaHUE
[Tonumepsbl PE3YJbTATOB MPOBEICHHOTO KCIEPUMEHTA

4. XuMHUA 4 KU3Hb

4.1. Xumus u | [IpoBeneHne caMoCTOSITEILHOTO MOMCKA XUMUYECKON HHPOpMAITIU
OpraHu3M C UCIIOJIb30BaHUEM PA3JIMUHBIX UICTOYHUKOB (Hay4YHO-TIOMYJIIPHBIX
YyesoBeKa W3JIaHU, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa); HC-

M0JIb30BAHUE KOMITBIOTEPHBIX TEXHOJIOTHM /711 00pabOTKM U
nepeaadn XMMUYeCKo HHPOpMallui U €€ IPE/ICTaBIICHUS B
pa3IuyHbIX hopmax

4.2. Xumust B | OObsICHEHNE XUMUYECKHUX SBJICHUI, IPOUCXOAIIMX B IPUPOJIE,
ObITY OBITY M Ha MPOU3BOICTBE.

CobunroieHre mpaBmuil IKOJIOTMYECKH TPaMOTHOTO TIOBEICHUS B
OKpYXarouIen cpee.

OueHka BIHUSHHS XUMUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpeibl
Ha OpraHU3M YeJOBEKa U JAPYTHE KUBbIE OPraHU3MBbI
Cobunroenue npaBuil 6€300acHOro 0OpalieHus C TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, JJaOOPATOPHBIM 000PYAOBAHUEM.
Kputnueckas oreHka TOCTOBEPHOCTH XUMHUYECKON HH(POPMAIIUH,
NOCTYIAKOIIEH U3 pa3HbIX UCTOYHHUKOB

Pa3gea |11. Buosorus

Copnep:xkanue 00y4yeHust

XapaKkTepucTHKAa OCHOBHBIX BUI0B
AeSITeJIbHOCTH CTYICHTOB (HAa YPOBHE YUeOHBIX
AefCTBUIA)

1. BuoJ10orUst — COBOKYIIHOCTbH HAYK O KUBOI npupoae. MeToabl HAy4YHOT 0

MO3HAHUA B OMOJIOTUH

1.1.BBenenune. CBoiicTBa 1
YPOBHH OpTaHU3AIUH )KU3HU

3HAaKOMCTBO C 00bEKTaMU U3Y4YEeHUs OMOJIOTUH.
BrisBiienne ponu 6uosoruu B popMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI
MHUPA U IPAKTHYECKOH IeATeIbHOCTH JIIOAEH

2. Knerka

2.1. KimeTka Kak equHuAIA
xu3HU. Knerounast reopust

3HAKOMCTBO C KJIETOYHOU TEOPUEN CTPOEHUS
OpraHU3MOB.

2.2. XUMAYECKUH COCTaB

[Tonyuyenue npecTaBIeHUs O POJIU OPTAHUYECKUX
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KIJICTKH

N HCOPTraHNYCCKHX BCIICCTB B KJICTKC

2.3. CTpoeHue KIETKH.
HexkneTounsie (opMbI KU3HH.

3HaHWe CTPOCHUS KIIETOK 10 PE3yIbTaTaM padoTh
CO CBETOBBIM MUKPOCKOIIOM.

YMeHne OnuchIBaTh MUKPOIIPENAPATHI KJIETOK
pacTeHuil. Y MEHHE CPAaBHUBATH CTPOCHUE KIIETOK
PACTEHHI U )KUBOTHBIX 110 TOTOBBIM
MUKPOIIpEnaparam

3. Opranusm

3.1. Opranusm — eauHOE
nesoe. OOMeH BeLIEeCTB U
SHEPIUU B KIICTKE.

3HaHNe IMPUYNH, BbI3bIBAIOINNUX HAPYIICHHA B
Pa3BUTHU OPraHU3MOB.

3.2. JleieHne KIIETKH —
OCHOBA POCTa, Pa3BUTHUSA U
pPa3MHOXKECHHUsSI OPTaHH3MOB

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHUS
OpraHU3MOB, CTaJMIl OHTOT'€HE3a HA IPUMEPE
YeJIOBEKA.

3.3. UnauBuayansHoOe
pPa3BUTHE OPTaHU3MOB.

3HaHUE OCHOBHBIX CITOCOOOB Pa3MHOKCHUA
OpraHu3mMoB, CTaIIHﬁ OHTOI'CHC3a Ha IIpUMCPC
YyeJloBeKa. 3HaAHHE IIPUYKMH, BbI3bBIBAIOIITUX
HAPYIICHUA B PA3SBUTHH OPraHN3MOB

3.4. OCHOBHBIE MTOHATHSA B
TEHETUKE

YMeHHe 10JIb30BaThCsl TEHETUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOW, pEIIaTh
MPOCTEUIIINE FTCHETUYECKUE 3aIauH.

3.5 OCHOBHEIE

VYMeHue 10JIb30BaThCs TEHETHUECKOM

3aKOHOMEPHOCTH TEPMHUHOJIOTHEN U CUMBOJIMKOW, pEIIaTh
HACJICACTBEHHOCTH MIPOCTENIINE TEHETUYECKUE 3a1aUN.

3.6. I'eneTnueckue 3HaHUE NPUYUH, BBI3bIBAIOLINX HAPYLICHUS B
3aKOHOMEPHOCTHU pPa3BUTUHU OPTaHU3MOB 3HaHHE 0COOEHHOCTEMN
U3MEHYUBOCTU HACJICCTBEHHOW U HEHACJICACTBEHHONU U3MEH-

YUBOCTHU U UX OMOJIOTHYECKOM POJIHX B 9BOJJIIOIHUHA
ZKHUBOI'O

4. Bug

4.1. DBOIOLMOHHAS TEOPHUS U
ee poib B GOpMHUPOBAHUU
KapTHUHBI MUPa

PasBuTHe criocOOHOCTEN SICHO U TOYHO H3J1araTh
CBOHM MBICJIH, JJOTHYECKH 0OOCHOBBIBATH CBOIO
TOYKY 3pEHHUsI, BOCOPUHUMATh U aHAIM3UPOBATH
MHEHHSI COOECETHUKOB, MMPU3HABasi IPaBo APYroro
YyeJI0BeKa Ha MHOE MHEHHUE

4.2. Bun, ero KpuTepuH.
[Tonynsius

YMeHue mpoBOJUTH OMMMCAHNUE 0COOCH OJTHOTO BHIA
110 MOP(OJIOTHIECKOMY KPUTEPHIO.

4.3.I'unore3nl
IPOUCXOXKICHUS U PA3BUTHSI
KU3HU.

YMeHue AHAJIIM3UPOBATH U OLICHUBATH PA3JIMIHEBIC
TAIIOTE3bI IPOUCXOKACHHUA )KU3HU HA 3emie.
YMenue A0Ka3bIBATb POJACTBO YCJIOBCKA U
MIJICKOITUTAIOIINX, 06H.[HOCTB 1 PaBCHCTBO
YCJIOBCUYCCKHUX pac

5.9kocucTeMbl

5.1. OCHOBBI DKOJIOTHH.

‘ 3HaHNE OCHOBHBIX 9KOJOTUYECKHUX (DaKTOPOB M MIX
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Opranusm u cpena. BJIMSIHUS HA OPTaHU3MBI.

3HaHUE OTIUYMUTEIbHBIX IPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpO’IKOCHCTEM.
JleMOHCTpanusi yMEHUs MOCTaHOBKH LIEJIen
NEeATEIbHOCTH, IJIAHUPOBAHUE COOCTBEHHOMN
NEATEIBHOCTH JIJIsl JOCTUKEHUS TOCTABICHHBIX
Leneu, NpeaBUICHUS BOZMOXKHBIX PE3YyJIbTaTOB
ATUX JEHUCTBHUI, OpraHNU3allMi CAMOKOHTPOJIS U
OLICHKH ITOJIy4EeHHBIX pe3ysibTaToB. O0yueHue
COOJIIOICHUIO MTPABUJI IOBEJCHMS B IPUPOJIE,
0epeKHOMY OTHOILIEHHUIO K OMOJIOTrMUECKUM
0o0BbEeKTaM (paCTEHUSIM U XKUBOTHBIM U UX
c000IIeCTBaM) U UX OXpaHe

5.2 buoctepa — rmobanbHas | [lomyuenue npencTaBIeHns O CXeMe YKOCHCTEMBI
AKOCHUCTEMA. Ha npumepe ouocdepsl.

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE PABOYEN TPOT'PAMMBI YUYEBHON JUCIIUIIJIMHBI
«ECTECTBO3HAHMUE»

Jl1st ocBOoeHUs paboueld mporpaMMbl y4eOHOU TUCHUIIMHBL « ECTECTBO3HAHHE»
UMEIOTCS yueOHble KaOWHEThl (U3UKU U ECTECTBEHHO-MATEMaTUYECKUX Hayk,
obecrieueH cBOOOHBIN TOCTYN B MIHTEpHET BO BpeMsl y4EOHOTO 3aHATHS U B TIEPUO.
BHEYUEOHOM JEATETbHOCTA 00YUYaroIXCsl.

[ToMemennst  KaOMHETOB  YAOBJIETBOPSIOT  TpeOoBaHusiM  CaHUTapHO-
AnuAeMUoNIOTHYecKuX mpaBuial W HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIIEHBI TUTIOBBIM 00OpPYAOBaHHEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSIX, B TOM
YHUCJIe CIENUaTU3UPOBAHHON y4eOHOW MeOenbl0 H  CpeACTBaMU  OOy4YEHHS,
JOCTaTOYHBIMA  JUJII  BBIMOJHEHUS  TPEOOBaHMM K  YPOBHIO  MOJTOTOBKH
oOywaromuxcs’. B kabuHerax uMeerca MyIbTHMEIMHAHOE  0OOPYIOBAaHME,
MOCPEJICTBOM ~ KOTOPOTO  YYacCTHHUKMA  OOpa30oBaTeNbLHOTO  MpoIlecca  MOTYT
IPOCMAaTPUBATH BU3YaJIbHYIO uHdopmaIuio, co3/1aBaTh pEe3eHTallNH,
BUJIEOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocTtaB yueOHO-METOAUYECKOTO U MaTepUaTbHO-TEXHUYECKOT0 00eCcTIeUeHUs
MporpamMMbl YIEOHON AUCITUTUTHMHBI « ECTECTBO3HAHNE)» BXO/IAT:

e MHOTO(D)YHKITMOHAIBHBIH KOMITJIEKC MTPETO1aBaTEelIs;

® HarsIIHBIE MOCOOUST (KOMIUIEKTHI Y4YeOHBIX TaOJHIl, TIJIAKaTOB, MOPTPETHI
BBIIAIOIINXCS YICHBIX B 00JIACTH €CTECTBO3HAHUSA U T. I1.);

¢ nH(pOPMAITMOHHO-KOMMYHHKAITMOHHBIC CPEACTBRA,;

® DSKpPaHHO-3BYKOBbIE ITOCOOUS;

2 [lucbMo MunuctepcTBa oopasoBanus u Hayku P® or 24.11.2011 Ne MJ1-1552/03
«O0 ocHameHun o0O0ME00pPa30BATENbHBIX YUPEXKICHUN Yy4yeOHbBIM U y4eOHO-
J1a00paTOPHBIM 000PYAOBAHUEM).
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® KOMIUIEKT 3JIEKTPOCHAOKEHUSI KaOMHETOB;
® TEXHUYECKHUE CPEJCTBA OOYUCHHS,;
® JICMOHCTPAallMOHHOE O00OpyJIOoBaHHME (OOIIEro Ha3HAuYCHUS W TEMaTUYCCKHUE

Ha0OopBHI);

e nabopaTopHoe oOopyaoBaHUE (OOIIETO HA3HAYEHUS W TEMAaTUYECKHE HAaOOPHI,

B TOM 4YHCJIE Ui TOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHHUYECKOTO

AKCIIEPUMEHTA, PEAKTUBBI);

® CTaTWYeCKWe, AMHAMHYECKUE, JAEMOHCTPAIMOHHBIE M pPa3laTOYHbIC MOJICIIH,
BKJTIFOUAsi HATypaJIbHbIC OObEKTHI;

e BCIIOMOTaTelbHOE 000PYIOBAHHUE;

® KOMIUIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM YHCJIE MaclopTa Ha CPeAcCTBa
oOydeHus, THCTPYKIMH 110 UX UCIOJIBb30BaHUIO U TEXHUKE O€30MacHOCTH;

e OuOIMOTEYHBIN OH/I.

B 6ubnuoteunslii GoH BXOAIT YUSOHUKH, YIEOHO-METOANYECKUE KOMILIEKThI
(YMK), obecneunBaronue OCBOCHHE HWHTETPUPOBAHHOW Y4YEOHOH JUCLMILIMHBI
«EctecTBO3HaHUE), PEKOMEHJOBAaHHBIC WM JOMYIICHHbIC JI1 HCIOJb30BAHUS B
po¢hecCUOHATIBHBIX 00pazoBaTeNbHbIX OpraHu3alusX, pean3yoNmx
oOpa3oBaTeyibHyI0 pabouyro MporpamMmy CpeaHero ooiero oopazoBaHus B mpeaeaax
ocBoenus [IITIKPC na 6aze ocHoBHOro 001iero oopasoBanusi. bubmuoreunsiii hoHAa
JIOTIOJTHEH DHITUKIIONEAUSIMHU, CIPABOYHHUKAMH, HAYYHOW W HAay4YHO-TIOMYJISPHOM
JUTEPaTypOH €CTECTBEHHO-HAYYHOTO COACPKAHMS.

B nmpomecce ocBoenuss pabOoueil mporpaMMmbl  y4eOHOM  AMCIUIUIMHBI
«EcTecTBO3HAHME)» CTYACHTHI UMEIOT JOCTYI K 3JIEKTPOHHBIM y4eOHBIM MaTepuaiaM
M0 €CTECTBO3HAHHWIO, HMMEIOIIUMCA B CBOOOAHOM JocTyne B ceTu MHTepHeT
(37IEKTPOHHBIM KHHUTaM, MPaKTHUKyMaMm, TeCTaM M JIp.), calTaM TOCYJapCTBEHHBIX,
MYHUITUTIATBHBIX OPTaHOB BJIACTH.

PEKOMEHIAYEMAS JINTEPATYPA
JlJIfl CTYICHTOB
OcCHOBHBIE HCTOYHUKH

Paznen |. ®uznka
Camotinenko IIL.U. EcrecrBo3nanme. ®@usuka: yd4eOHUK IS CTYJCHTOB
npodeccruoHanbHbIX 00pa30BaTENbHBIX OpPraHU3AIMM, OCBaMBAIONIUX Mpodeccun u
cnenuansHoctu CI10. — M., 2017
Camotinenko [1.1. EcrectBo3nanue. @usnka. COOpHUK 3a71a4: yued. nmocodbue as
CTYIIEHTOB TPO(PeCCHOHANBLHBIX 00pa30BaTENbHBIX OpraHU3aIfii, OCBAWBAIOIIUX
npodeccun u cneruansaoctu CI10. — M., 2017

Pazpea |l. Xumus
I'abpuenssn O.C. u ap. EcrectBo3Hanue. Xumusi: y4eOHMK [JIsi CTYJCHTOB
npodecCUOHANIbHBIX 00pa30BaTENbHBIX OPraHU3allli, OCBAaUBAIOIIUX TMpodeccur u
cneruanbHoctu CIIO. — M., 2017
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Pa3nea |11. BuoJsiorus
[Mapmrytuna JILA. EctrectBo3nanue. buonorus: ydeOHUK 711 CTYJIEHTOB

po()eCCHOHATTBHBIX 00pa30BaTEIBHBIX OpraHU3aIlfii, OCBauBaOIMUX Mpodeccuu u
cnemuansHoct CI10. — M., 2017

JlonoIHUTeIbHbIE HCTOYHUKHU

['openos, A. A. KoHueniuu COBpEMEHHOTO €CTECTBO3HAHUS : yuel. nmocooue st
CIIO / A. A. T'openoB. — 4-¢ uzn., nepepad. u gon. — M. : U3parensctBo FOpaiir,
2019. — 355 c.

['ycelixanoB M.K. EctectBo3nanme: yueOHuk u mpaktukym mins CIIO / M. K.
I'yceiixanoB. — 8-e usn., nepepad. u gon. — M. : UznarensctBo FOpaiit, 2017. —
442 c.

Epemuenko O.3. buonorusi: yuenue o 6uocdepe : yued. mocodue mnsa CIIO /
0.3. Epemuenko. — 3-e u3f., nepepad. u gon. — M. : U3natensctBo KOpaiit, 2019.
— 236 c.

CeupunoB B.B. EcrectBo3nanue: yue6. nocodue nis CI1O / B.B. Cupunos, E.U.
CeupumoBa ; nox pea. B. B. CupmmoBa. — 3-¢ u3a., ucnp. u gon. — M. :
NsparenscTBo Opaitt, 2019. — 310 c.

CmupaoBa, M. C. EcrectBo3Hanue: yueOHUK W mnpaktukym miga CIIO / M. C.
CwmupHoBa, M. B. Hexmonosa, T. M. CmuprOBa. — 2-¢ u3a. — M. : 3marenscTBO
HOpaiir, 2017. — 332 c.

Jois mpenoaaBareJiei

06 oOpazoBanuu B Poccuiickoit @enepanuun: deaep. 3akoH ot 29.12. 2012 Ne 273 -
®d3 (B ACHCTB. pex.)

[Ipuka3z MunucrepctBa obOpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPXKACHUU (DeepaqbHOr0 TroCcyJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa
cpeaHero (IOJTHOro) o0IIero o0pa3oBaHusD».

[Ipuka3z MunucrepctBa oOpa3zoBanus W Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnH u3MeHeHuid B IIpukaz MunucrepcTBa oOpa3zoBanusi 1 Hayku Poccuiickoit
Oeneparun ot 17.05.2012  Ne 413 “O6 yrtBepxaeHUU  (PeaepaibHOTO
rocyJapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa cpeAaHero (MOJHOTo) OOIIero
00pa3oBaHUs».

IIpuka3z MunucrepctBa odpazoBanus u Hayku P® ot 31 gexabps 2015 r. Ne 1578
"O BHeceHMM H3MEHEHUN B (elepalbHbIi TOCYJIapCTBEHHBIN 00pa30BaTebHbIN
CTaHJapT CPEIHEro 001ero oopa3oBaHusl, yTBEPKACHHbBIN MpUKa30M MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparum ot 17 mast 2012 . Ne 413"

[Tucemo JlemaprameHTa TrOCYJapCTBEHHOW TOJUTUKH B cdepe MOArOTOBKU
pabouunx kaapos u 110 MunucrepctBa oopazoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexkoMeHmanuu 1O OpraHU3alMM  TOJY4YEHHUS CpPEAHEro  00IIero
oOpa3oBaHMsl B TMpeAesiax OCBOEHHUS 00pa30BaTENbHBIX MPOTPaMM CpPEIHEro
npodeccoHanbHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUsS C
y4eToM TpeOOoBaHMM (efiepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
U ToJydyaeMod mnpodeccuu WIM CHEUUaTbHOCTH CPEAHEro MnpogdecCuOHaNIbHOIO
00pa3oBaHUS.
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[IpumepHass ocHoBHasi oOpa3oBareibHas MporpaMMa CpedHero  oOIero
oOpa3zoBanusi, OJOOpeHHass perieHneM (emepaabHOr0  Y4eOHO-METOAMIECKOTO
o0BbeIMHEHUs 1o 001eMy 00pazoBaHuio (MPoTokoid OT 28 uroHs 2016 r. Ne 2/16-3).

EcrectBo3znanme: yueonuk nis CI1O / B. H. JlaBpunenko [u ap.] ; moa penakmuei
B.H. JlaBpunenko. — 5-¢ u3a., nepepad. u gom. — Mocka: U3garensctBo FOpaiir,
2019. — 462 c.

Kanke B.A. KoHuenmuuum COBpEMEHHOIO €CTECTBO3HAHUS: YYEOHHUK JUIA
akajgemudyeckoro OakamaBpuata / B. A. Kanke, JI. B. Jlykammua. — M.:
NznarensctBo FOpaiit, 2016. — 338 c.

Ko3una, E. ®. EctecTBO3HaHHEe ¢ MeTOAUKOM npernoaBanus. [IpakTukym : y4eo.
nocobue mis CIIO / E. ®@. Ko3suna. — 2-¢ uza., uchp. u gomn. — M. : U3gaTenscTBo
FOpaiir, 2018. — 256 c.

Kosuna E.®. Meroauka mpenojaBaHus ecTecTBO3HaHUsA. [IpakTukym : yueO.
mocobue s akagemudeckoro OakanaBpuata / E. @. Ko3una. — 2-e u3a., uchp. u
nor. — M. : U3marenscTBo FOpaiit, 2019. — 256 c.

KoHnenuuu COBpPEMEHHOIO €CTECTBO3HAHUS: YYEOHMK Jid aKaJIeMHUYECKOIo
Oakanaspuarta / C. A. Jlebenes [u ap.] ; mox o6m. pexa. C. A. Jlebenera. — 4-¢ u3n.,
ucnp. u pon. — M.: M3parensctBo FOpaiit, 2019. — 374 c.

[yTtaneBa, A.B. ®@unocodckue mpoOiemMbl €CTeCTBO3HAHUS: y4deOHOe mocolue
s CI1IO/ A. B. llyranesa. - Mocksa : M3narensctBo FOpaiit, 2020. — 163 c.

HNuTepHeT-pecypcesl

www.class-fizika.nard.ru («Knaccuas ocka st JiI'0003HATEIBHBIX)).

www.interneturok.ru («Bugeoypoku 1o mpeaMeTaM MIKOJIbHON MPorpaMMbD»).

www.pvg.mK.ru (omumnuana «ITokopu BopoObeBBI ropbD»).

www. alhimikov. net (O6pa3oBatesbHbIi CAaNT TSI HIKOJBHUKOB).

Www. chem. msu. su (DnekTpoHHast OMOIMOTEKA 110 XUMHUH).

www.hvsh.ru (kypHam « XuMusi B IIKOJIEY ).

WWW.hij.ru (xkypHam « XUMUS B )KU3HB) )

www.biology.asvu.ru (Bcs 6uosorus. CoBpeMeHHasi OMOJIOTHS, CTaThbH, HOBOCTH,
OoubMoTeKa).

www.window.edu.ru/window (EauHoe 0KHO H0CTyIa kK 00pa3oBaTeIbHBIM
pecypcam MHTEepHEeTa 110 OMOJIOTHH.
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