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[Iporpamma yuebnoi mucnmmuinabl [100.03 «EctrectBo3Hanue»  pa3paboraHa B
COOTBETCTBUU C TPEOOBAHUSMU:
1. IIpumepHoil mporpamMmbl 00111€00pa30BaTEIbHON YUEOHOU TUCHUIUINHBI «EcTecTBO3HaHME
JUIsL TPOeCCHOHANIBHBIX 00pa30BaTENIbHBIX OpraHU3aUil
PexomennoBano denepanbHbIM rOCyAapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DUPO») B kauecTBe mpuMEpHOH
MIPOTrPaMMBI [T PealTu3allii OCHOBHOM Tpo(decCuoHanpHOM o0pa3oBarenbHoM mporpamMmbl CI1O
Ha 0aze OCHOBHOTO 0O0IIero oOpa3oBaHHs C TOJIYYEHHEM CpeIHero oOmero ooOpa3oBaHUS.
ITporokon Ne 3 ot 21 utons 2015 r. Perucrpaunonusiii Homep peuensun 374 ot 23 urons 2015 r.
OI'AY «OUPO»;
2. denepalibHOTO roCy/AapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa CpeIHero
npodeccuoHaIbHOTO0 00pa3zoBanus mo cneruaibHocTH 38.02.01 DxoHOMUKA U OyXTranTepCcKui
y4er (110 oTpacisiM), yTB. Mpuka3oM MuHucTepcTBa 00pazoBanus 1 Hayku P® ot 5 despans 2018
r. N 69 (3apeructpupoBad MunuctepcTBoM octutiuu PO 26 despanst 2018 r., perucTpaiioHHbIH
N 50137);
3.®enepanbroro 3akoHa ot 31 uronst 2020 1. Ne304-D3 «O BHeceHun u3meneHui B GenepanbHbIi
3akoH « O0 obpazoBanuu B Poccuiickoit denepanun» no BONpocaM BOCIUTAHUS 00yUarOIINXCS;
4. Ilpuxaza Poccuiickoit ®enepaunu ot 17.12.2020 Ne 747 «O BHeCEHMM HU3MEHEHUU B
(benepanbHbe TOCYyIapCTBEHHBIE 00pa30BaTeNbHbIE CTaHAAPTHI CPEAHEr0 MPOECCHOHATHLHOTO
00pazoBaHUs»;
5. YuebHoro miana mo cnenuanbHOcTH 38.02.01 DkoHOoMHMKa M OyxrainTepckuil yder (1o

oTpacisiM), yTepxkaeHHOro Ne 250-ox1 ot 16 utons 2022 rona

Opranuzanus-pazpadoruuk: ['BIIOY MO «DnexTpocTanbcKuil KOLIeIx»

Pa3paborunk: Tuxonosa Enena BuktopoBHa
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1. OBIASI XAPAKTEPUCTUKA PABOYEN TPOT' PAMMBI YUEBHOM
JUCHUIIJIMHBI I100.03 EcTecTBO3HAHME

1.1. Ob6aacTh npuMeHeHHs padoyeil NPOrpaMmbl

PabGouast mporpamma  obGmieoOpa3oBarenbHOil  yueOHOM — mucnmmuiabl  [100.03
EcrecTBO3HaHME MpeiHa3HAYEHA TSl U3YUYEHUS TUCIUILIMHBI IPH Peai3alui 00pa3oBaTeIbHON
IPOTPaMMBI CPEIHETr0 00IIero 00pa3oBaHMsI B Ipe/iesiaX OCBOCHHUSI OCHOBHOMW MPO(ecCHOHAIbHOM
obpazoBarensHoii mporpammbl CIIO (manee — OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
00pa30oBaHUs MPH MMOATOTOBKE CIEIIMATMCTOB CPEIHETO 3BEHA.

B paGouyio mporpammy obmeoOpazoBarenbHOi ydeOHOW aucrumiuasl  [100.03
EcrecTBO3HaHME BKIIOUEHO COZACp)KAHWE, HANpaBICHHOE Ha (OpPMUPOBAHUE Yy CTYICHTOB
KOMIIETEeHIINH, HeoOXoauMbIX Uit KadecTBeHHOro ocBoeHust OIIOIT CIIO — mporpaMmsl
noAroToBKU crneruanuctoB cpennero 3eeHa (IIIICC3) Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBaHUs
C TIOJTyYEHUEM CPEIHETo 001Iero oopa3oBaHusl.

1.2. MecTo AHCHUIUIMHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTeIbHONl MPOrpaMmbi:

VYyebnas gucnumimHa [100.03 EctectBo3nanue BxoauT obszatenbHyto yacte OITOII
obmeoodpazoBarenbHbix auctuuimH OI'OC cpeanero obiero oopa3oBaHusl.

B yue6nom mane OITOIT CITO (ITIICC3) mecto o61ieodpa3oBarenbHoOi yueOHOM
mucuuruael [100.03 EcrecTBO3HAaHME — B cOCTaBe 00111€00pa30BaTeIbHBIX y4eOHBIX
TUCIUILINH, (OPMUPYEMBIX U3 00s3aTenbHBIX NpeaMeTHbIx obnacteit ®I'OC cpeanero obiiero
oOpazoBanus. [Jns cnenuansaoctu CIIO: 38.02.01 DxoHOMUKaA U OyXTranTepcKuil yuer (1o
OTpacJisiM) BbIOpaH COIUANTBbHO — SKOHOMHUYECKUN TPOUh MpoPecCuOHAIBHOIO 00pa30BaHMUs.

1.3 I_[e.m, U IVIAaHUPYEMBbI€ Pe3yJbTaTbl OCBOCHUSA TUCHUIIJIMHDBI:

Conepxanne paboueit mporpaMmMbl o61eo0pasoBatenbHoit yuebHoi muctmmmmabl [100.03
EcTecTBO3HAaHME HANPABIEHO HA JOCTUKEHUE CIACAYIOIIMNX HesIei:
OCBOCHHE 3HAHUI O COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHHE MUPa U METOaX €CTECTBEHHBIX
HayK, 3HAKOMCTBO C Hauboiee BaXHBIMU HACIMU U JOCTIKEHUSMU €CTECTBO3HAHUS,
MO3BOJISIFOIIUMHU PACKPBITH €T0 POJIb B MPEACTABICHUSAX YETIOBEKA O IPUPOJIE, PA3BUTUU TEXHUKU
u TEXHOJIOTHIA;
- OBJAQJCHUE YMEHUSIMH TPUMEHSITH TMOJTYYEHHbIE 3HAHUS I OOBSACHEHHS SIBJICHHUI
OKPYXKAIOIIEeT0 MUPa, KPUTUIECKOM OLIEHKH MCTIOIb30BAHMSI €CTECTBEHHO-HAYYHOU HHPOPMAIIHH,
MOJIYYEHHOUW U3 Pa3JIMYHbIX UCTOUYHUKOB JUISi OCO3HAHHOTO OIpEAeNIeHUs] COOCTBEHHOU MO3UIUN
MO0 OTHOIIEHHIO K 00CYXJaeMbIM B OOIIECTBE MpoldiieMaM (SKOJIOTHUYECKUM, YHEPreTUUYECKUM,
CBIPbEBBIM u ap.);
- pa3BUTHE MHTEJUICKTYaIbHBIX, TBOPUECKUX CIIOCOOHOCTEH M KPUTHUECKOTO MBIIUICHUS B X0
MPOCTEUIINX UCCIIEIOBAHNM, aHATTN3a SBJICHHUM, BOCTIPUSATUS U UHTEPIPETAIIMH MOTYUYSHHBIX MPU
3TOM pE3yJIbTaTOB;
- BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB MPUPOJBI M HUCIIOJb30BaHUS
JOCTHIKEHUH €CTECTBEHHBIX HAYK I Pa3BUTHUS IIUBUIM3AINH, CTPEeMIIEHUE K 0OOCHOBAaHHOCTH
BBICKA3bIBAEMOM TO3UIIMK M YBOKEHHE K MHEHHUIO OMNIMOHEHTOB MPU OOCYXIECHUU TPOOIeM;

OCO3HAaHHOC OTHOIIICHHEC K
BO3MOKHOCTH OINIACHBIX DKOJOTUYCCKUX U 3THYCCKHUX HOCH@HCTBHﬁ, CBs3aHHBIX C JOCTHXXCHHUAMU
€CTCCTBCHHBIX HAYK;

- HCIIOJIb30BAHHUEC CCTCCTBCHHO-HAYYHBIX 3HaHUH B HOBCC}IHGBHOﬁ JKU3HU 151 obecrieueHus
0€30MacHOCTH KHU3HEACITETLHOCTH, OXPaHbI 30POBbSI, OKPYKAIOIIIEH CpeIbl, YHEProcOepeKeHUs
B pesynbTaTe ocBoeHus o6meodpa3zoBarensHoit yueonou qucruminabl [100.03 EcrectBo3nanue
00y4aromuics JOKEH JIOCTHYb CIEIYIONINX Pe3yJbTATOB:

JIUYHOCHIHbIX:



- BOCIIUTAHHE YyBCTBA FOPJOCTH 32 POCCUNUCKUE €CTECTBEHHBIE HAYKH;
- TOTOBHOCTh K OCO3HAHHOMY BBIOOpY HayibHelmiel oOpa3oBaTelbHONl U MpodeccrHoHaTbHON

TPaeKTOPHH;
-yMeHHE yHIpaBiIsATh cBoeH II03HABATEJILHOM JESITeIbHOCTBIO.
MemanpeomMemmbix:

- OBJAaJACHUC YMCHUAMH U HaABbIKaAMWU Ppa3JIMYHbIX BHIO0B [MO3HABaTEIIbHOM JACATCIIBHOCTH,
IMPUMEHCHUA OCHOBHBIX MC€TOJOB IIO3HAHUA, AJIA U3YUYCHHA PA3JIMYHBIX CTOPOH OKPYKAIOMIETO
€CTCCTBCHHOI'O MHpa,
- OBJIAICHUEC OCHOBHBIMHU MHTCIUICKTYaJIbHBIMHA OIICPALlUAMMU: (bopMyanOBaHHe THUITIOTE3, aHAJIN3
U CHHTC3, CPAaBHCHUC, 0606H.[CHI/IG, CUCTCMaTu3anus, BBIABJICHUC HNPUYUHHO-CIICACTBCHHBIX

CBsI3€H, MTOUCK AHaJIOrOB;
- (dbopMupoBaHue YMEHHI TE€HEPUPOBATH 1591 ()% u OIIPENENATD
CpencCTBa, HEOOXO0IUMBIE JUTSL ux peanu3auuu;

- hopMUpOBAHKUE YMEHUH ONIPEACIATH eI U 33a49H JISATSIBHOCTH, a TAK)KE BRIOUPATH CPEIICTBA
peanu3aluy 3TUX LIeJeil U MPUMEHATh Ha MpPaKTHKE; (OPMUPOBAHME YMEHHI HCIIOJIb30BaTh
pa3iuyHbIe MCTOYHUKH JJIsi TOJY4YEHUS €CTECTBEHHO-HAyYHOM HH(POPMAlMM W TOHUMAHHS
3aBHCUMOCTH OT COJEpKaHUs ¥ (OPMBI IPEICTAaBICHHON HHPOPMAIIIH U IeNIel aapecaTa.

npeomemHmoix:
- OBJIaJICHUE YMEHUSIMHU JlaBaTh onpeeaeHus M3YUYEHHBIX TIOHSITUH;
- OMHUCaHUe JIEMOHCTPAIMOHHBIX U CAMOCTOSITEIBHO MPOBEIEHHBIX YKCIIEPUMEHTOB, HUCIOJIb3Ys
TUTSt 3TOTO pyCCKuUii SI3BIK u SI3BIK €CTECTBEHHBIX HayK;
- KiaccupuKanus M3YYEHHBIX 00BEKTOB u SIBIICHUM;
HaOJIOZICHUE JCMOHCTPUPYEMBIX M CaMOCTOSTEIBHO MPOBOJUMBIX OIBITOB, €CTECTBEHHBIX
SBIICHUH, MPOTEKAIOIIUX B pHUpoJIe u B ObITY;

- U3JI0KCHUC BBIBOJOB H YMO3aKHIOquHﬁ nus3 Hﬁ6ﬂIO}I€HPII>i, HU3YYCHHBIX CCTCCTBCHHO-HAYYHBIX
3aKOHOMCpHOCTeI>'I, MMPOTHO3UPOBAHUC TIOBCACHHUA U CBOICTB HCU3YUYCHHBIX CCTCCTBCHHO-

Hay4HbIX 00BEKTOB o aHaJIOTuu co CBOMCTBaMH N3y4YEHHBIX;
- CTPYKTYpUpOBaHUE U3Y4YEHHOI'O MaTepuaa;
MHTEPIIPETalUsl €CTECTBEHHO-Hay4YHOH WH(pOpMalUy, MOIYYEHHOH U3 JIPYTMX HCTOYHUKOB,
OLICHKA ee Hay4HOU JOCTOBEPHOCTH;
- CAaMOCTOSITENIbHBIN MOMCK HOBBIX JIJIsl c€051 €CTECTBEHHO-HAYYHbBIX 3HAaHUH, UCIIOJIb3YS JJIsl 3TOTO
JIOCTYIIHBIE HUCTOYHUKHU uH(pOpMaINH;
- aHaJM3 U OLIEHKA IOCJIEJACTBUI NJs OKpy»Xarollel cpenbl ObITOBOM M MPOU3BOACTBEHHOMN
JEATEIIbHOCTH YEJI0BEKA;
- IPOBEJICHUE €CTECTBEHHO-HAYYHBIX YKCIIEPUMEHTOB U BBINOJHEHNE UHANBUYAJIBHOTO ITPOEKTA
UCCIIEN0BATEIBCKOrO XapakTepa,

- coOo/ieHrne MpaBWJI TEXHUKUM O€30MacHOCTH Ipu paboTe B KaOWHETE €CTEeCTBO3HAHMS;
- OKa3aHue€ NEepBOM IMOMOIIM TMPH OTPABICHUAX, OXKOrax M JPYIHMX TpaBMaX, CBA3aHHBIX C
BEIIECTBAMH, DIIEKTPHUECKIM TOKOM U JJAOOPAaTOPHBIM 000PYIOBAHHEM.

B pe3ynbrate ocBoeHUs y4eOHOM TUCIUIUIMHBI 00yYaromuiics JOHKeH 001aaaTh:

-00IIMMH KOMIIETEHMAMM:

OK 01. Beibupats criocoOsblI perieHus 3aay npo(eccuoHaNbHOMN NesITeTbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. OcyuiecTBIsTh MOUCK, aHATU3 U UHTEPIIPETAINI0 HH()OpMAIH, HEOOXOIUMOH /ISt
BBITNIOJTHEHUS 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

OK 03. [1nmaHnpoBaTh U peaIn30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U IMYHOCTHOE
pa3BUTHE.



OK 04. PaGoTtath B KOJIJIEKTUBE B KOMaHE, Y)PEKTUBHO B3aUMOCHCTBOBATH C KOJUIETAMHU,
PYKOBOJICTBOM, KJINEHTAMHU.

OK 05. OcyiiecTBiATh YCTHYIO U TUCHbMEHHYIO KOMMYHHKAIMIO HA TOCYJAPCTBEHHOM SI3bIKE C
y4€TOM 0COOEHHOCTEN COLMAIIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. ITposaBisATh rpak IaHCKO-MATPUOTHUYECKYIO MO3UIIUI0, JEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX OOIICUEIOBEUECKUX IEHHOCTEH, IPUMEHSTh CTaHapThI
AHTUKOPPYILUOHHOTO MOBEICHUSI.

OK 07. CoznelicTBOBaTh COXpAaHEHUIO OKPY>KAIOLIEH Cpebl, pecypcocOepexeHnto, 3PPEeKTHBHO
JIEIICTBOBATDH B YPE3BBIYAHHBIX CUTYAIUIX.

OK 09. Ucnonp3oBaTh HHPOPMALUOHHBIE TEXHOJIOTHH B IPOPECCUOHATBHOM EATETLHOCTH.

B pesynprare ocBOeHHMA Y4UeOHOH IUCHMIUIMHBI OO0yYarolIuiics JOJDKEH  00J1a1aTh
JIMYHOCTHBIMU PE3YJIbTATAMH:

JINYHOCTHBIE Pe3yJIbTATHI Ko 1myHOCTHBIX
peain3aiuu MPorpaMMbl BOCTUTAHUSA pe3yJabTaToB
(Oeckpunmopwt) peajau3zanuun
NMPOrpamMmbl
BOCIIUTAHUS
Oco3Haronwmii ce0s rpak JaHHHOM M 3allIATHUKOM BEJIMKOW CTPaHbI JIP 1

[IposiBnsrOmNNA aKTUBHYIO I'Pa’KIaHCKYIO MO3ULUIO, IEMOHCTPUPYIOIIHAN
IIPUBEPKEHHOCTh MPUHIMIIAM YECTHOCTH, IOPSANOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH AaKTHUBHBIM M YYacTBYIOIIMH B CTYACHYECKOM H
TEPPUTOPUATIBHOM CaMOYIPAaBIE€HUH, B TOM YHCIE HA YCIOBHAX
0OPOBOJIBYECTBA, IPOYYKTUBHO B3aUMOJICHCTBYIOIINUN U YHaCTBYIOLIUI
B JICATEIbHOCTH OOIIECTBEHHbBIX OPraHU3aIHi

JIP 2

CoOmroarolii - HOpMBI ~ IPAaBONOPSAJKA,  CICAYIOUIMH  uaeanam
rpaxkJaHCKoro oouiectBa, odecreyeHust 6€30MacHOCTH, MpaB U CBOOO]
rpaxaad  Poccun. JIOANMBHBIM K yCTAaHOBKAM U NIPOSIBJICHHSM
npeJCcTaBUTeNIel  CyOKyJIbTYp, OTIMYAIOIIMA HMX OT TIpymm ¢ JIP 3
NECTPYKTUBHBIM M JIEBUAHTHBIM TOBEJIEHUEM. JleMOHCTpUpyrOIuit
HENPUIATHE M MPENyNpPeXNAINNA COLUAIBHO ONAacHOE IIOBEJCHHE
OKPYXKarOIIMX

[IposiBnsromniA M JEMOHCTPUPYIOIIMN yBaXXEHUE K JIOIAM Tpyaa,
OCO3HAIOIIMK LEHHOCTh CcOOCTBeHHOro Tpyna. Crpemsmmiics K

(OpMHPOBAHHMIO B CETEBOM Cpefle JMYHOCTHO U MPO(ECCHOHAIBHOTO JIP 4
KOHCTPYKTHUBHOT'O «IIM(POBOTO ciiesia

JIeMOHCTpUPYIOIIMI  TNPUBEPKEHHOCTh K  POJHOM  KYJBTYypE,
UCTOPUYECKON MaMATH Ha OCHOBE JIIOOBM K PonuHe, pogHOMy Hapoy, JIP 5
Majon ponuHe, MPUHSITHIO TpaJUIIUOHHBIX LEHHOCTEeN
MHOT'OHaIIMOHAIbHOI0 Hapoaa Poccun

[IposBrstomuii yBaxkeHre K JIOSM CTapIIETo MOKOJIEHUS U TOTOBHOCTD JIP 6

K y49aCTHUIO B COLIMAJIbHOM MOAACPIKKE U BOJIOHTCPCKUX NBHIKCHUAX

Oco3HaromMii  NPUOPUTETHYIO  IIEHHOCTb  JINYHOCTU  4YEJIOBEKA;
yBaXKarolMi COOCTBEHHYI0 M 4YYXKyH YHUKAJIbHOCTb B pPa3IMYHBIX JIP 7
CUTYallMsX, BO BceX popMax U BUAAX JIEATEILHOCTH.

[IposiBnsromniA M JIEMOHCTPUPYIOIIMM YBaXXEHUE K MPEICTABUTEISAM
Pa3IUYHBIX 3THOKYJIBTYPHBIX, COLIUAIBHBIX, KOHPECCUOHATBHBIX U HHBIX
rpymi. ConpruyacTHBIM K COXPAHEHMIO, IPEYMHOKEHUIO U TPAHCIISILIUU JIP 8
KyJIbTYpHBIX  TpaAMLMi M  LEHHOCTEM  MHOIOHAllMOHAIBHOIO
POCCHICKOI0 TOCY1apCcTBa




CoOnromaroniii ¥ MpomaraHAMpYIOUMM  MpaBWiIa 3J0POBOTO U
O0e3zomacHOTO 00pasza JKM3HHU, CIIOPTa; NPEIyNPEeKIAMUA OO
MIPEO/I0JICBAIONINN 3aBHCUMOCTH OT AJIKOTOJIsI, Tabaka, MCMXOAKTUBHBIX JIP 9
BEILLECTB, a3apTHhIX WUrp U T.J. COXpaHSOUMH ICHXOJIOIMYECKYIO
YCTOMUYMBOCTb B CUTYaTHBHO CJIOKHBIX UM CTPEMHUTEIEHO MEHSIOLIUXCS
CUTYaIUAX
3aboTsAmmiics 0 3alIUTe OKpY’KAIoIIeH Ccpeabl, COOCTBEHHON M 4yKOH
0€30IaCHOCTH, B TOM YHCJIe IU(PPOBOH
[IposiBrsitomnii yBaK€HHE K ICTETUYECKUM IIEHHOCTSIM, OO0JaIaronuit
OCHOBAMH 3CTETHUYECKOU KYJIbTYPbI
[IpunuMaronuii cemMeiHble 1IEHHOCTH, TOTOBBIM K CO3/aHUI0 CEMbHU U
BOCIIUTAHUIO JIETEH; I[GI\:IOHCTpPIpYIOL[IHfI HENPHUATHE HACHIS B CEMbe, JIP 12
yX0Jla OT POJMUTENICKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOLUEHUH CO
CBOWIMH JIETHMU M UX UHAHCOBOTO COJICPIKAHUS
JIN4YHOCTHBIE Pe3yJIbTAThI
peajiu3auuy NporpaMMsbl BoCiMTaHus, onpenenennsie 'IIOY MO
«IJIEKTPOCTANBbCKHIN KOJLJIEIN)

PasBuBaronuii TBOpUYECKHE CIIOCOOHOCTH, CIOCOOHBIN KPEaTUBHO

JIP 10

JIP 11

JIP 19
MBICJIUTb.
CriocoOHbIi B TM(POBOH Cpefie MPOBOIUTE OLICHKY MH(GOpMAIUH, ¢
JIOCTOBEPHOCTh, CTPOUTH JIOTUYECKHUE YMO3AKIIFOUEHHS] HA OCHOBAHUU JIP 20
nmocTynaronie napopmamnmm.
CornpuyacTHbIi K COXpAaHEHUIO, TPEYMHOXEHUIO U TPAHCIISILIUU JIP 27

KyJbTYPHBIX TPAJAULIUNA U [IEHHOCTEH MHOIOHAIIMOHAJILHOTO
POCCHUICKOr0 IrOCy1apCTBa.

Cobmroaronuii ¥ mpornaraHIupyouui mpaBuia 30pOBOro U JIP 29
0e3o0macHOro oopasa KM3HU, CIIOPTA; MPeAYNPEK AN THO0
MIPEO0/I0JIEBAIOIINN 3aBUCUMOCTH OT aJIKOT0JIsl, Tabaka, ICUXOAKTUBHBIX
BELIECTB, a3apTHBIX UTP U T.1.

3aboTsAumiics o 3alIUTe OKpY’KaroIiel cpeibl, COOCTBEHHOM U 4y Oi JIP 30
0€30MacHOCTH, B TOM YHcJie IIU(POBOH.

B pamkax nporpammsl yueOHOH AMCHUIUIMHBI O0YUYarOIIMMHUCA OCBAMBAIOTCS YMEHHUS U
3HAHUS

Kox OK, IIK, YMeHus 3HaHus
JIP
OK 01-07; OK * POJIb €CTECTBO3HAHUS B
09 * KJIJaCCU(pMLIUPOBATh YPOBHU HAYYHOT'O (dbopMupoBaHuu
IIO3HAHMS U UX COCTaBIIAIOLINE; Hay4YHOI'O MHPOBO33PEHHUSI
* pacrio3HaBaTh (pU3MUYECKUE MPOLIECCHl B | HA OCHOBE DBOJIIOLUH
KOHTEKCTE MEXIIPEIMETHBIX CBA3ECH; €CTECTBCHHOHAYYHOM
JIP 1-12; * pemaTh Ka4eCTBECHHBIE U IIPAKTUKO- KapTHHBI MUDA,

JIP 19, JIP 20, | sppentupopanusie pusmaeckue 3aaun ¢ | SMHCTBA 3aKOHOB MPUPOIBT
JIP 27, JIP 29, | gpno 3amannoit (U3MYECKON MOJIENBIO; BO Bcenennoi;
JIP 30 * IIpe/ICKa3bIBATh CBOMCTBA XUMUUECKUX | - BETHHHHBL JUIT OTTHCAHHS
9JIEMEHTOB Ha OCHOBaHUU XapaKkTepa HpOTCKaHIA
HN3NYCCKHUX IT B
HEPHOIUUECKOTO 3aKOHA,; busnec pomnecco
busnueckue u
* KJ1aCCU(PUIIUPOBATH BUIBI XUMHYECKHX
. JIEMOHCTPHPOBATh
NpeBPaIEHU U IPEICKa3bIBaTh MX
B3aUMOCBS3b MEXK/y HEMH;
BO3MOKHBIE TIPOIYKTHI;

* ICVCTBUE U MPAKTUYECKOE
* PACCUUTHIBATH KOJIUYECTBEHHBIE




XapaKTePUCTUKU TIPOCTEHIIINX
XUMHUYECKHUX TIPEeBPaICHUH;

* IPEACKA3bIBATh U3MEHEHHUST CKOPOCTH
XUMHYECKHX PEaKIUi;

* IPUBOJIUTH MTPUMEPHI MPAKTHYECKOTO
WCIIOJIb30BaHMS XUMHYECKUX BEIIECTB U B
MIPOMBIIIJIEHHOCTH U B OBITY;

* KJ1acCU(UIIMPOBATH OCHOBHBIE
OMOJIOTrNYEeCKIE MAKPOMOJICKYJIbI

1 06a30BbI€ MPOIIECCHI, B KOTOPBIX OHU
y4acTBYIOT;

* pacrio3HaBaTh M CpPaBHUBATH BUJIbI
JICJICHUS KIIETKH

* CpaBHUBATh OMOJIOTUYECKUE OOBEKTHI
MEXIy COOO0M MO 3aJaHHBIM KPUTEPHSIM;
*JIeJIaTh BBIBOJIBI M YMO3AKTIOUCHHUS Ha
OCHOBE JJAHHOTO CPABHEHMS;
YCTaHABIIMBATh CBS3b CTPYKTYPHI H
(YHKIIUY OPTaHU3MOB,;

* OITUCHIBATh (DEHOTHUI OPraHU3Ma;
*KJIacCH(PUIIMPOBATH OMOTIOTHYECKHE
OOBEKTHI IO CYIIECTBEHHBIM ITPU3HAKAM;
* XapaKTepU30BaTh N3MEHUYUBOCTh
MIPOSIBJICHUS TEHETHICCKON MH(MOpMAIUN
B ITOKOJICHUSIX HA OCHOBaHUH
3aKOHOMEPHOCTEW U3MEHUYUBOCTHU U
XPOMOCOMHOM TEOPUH
HACJIEICTBEHHOCTH;

* pemiaTh TEHETHYECKUE 3a/1a4H,
WCIIOJIb3Ysl OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY;

* HAXOJUTH CXOJICTBO U PA3ITHUUMS
YEJIOBEKA U )KUBOTHBIX;

*OIICHUBATh AHTPOIIOTCHHBIC H3MCHCHHS B
ouocdepe;

* MCIIOJIB30BAaTh €CTECTBEHHOHAYYHYIO
TEPMUHOJIOTHIO TTPU OTIMCAHUU SBJICHUN
OKPY>KaIoOIIero MUpa;

* KJacCU(UIIMPOBATH MOJIC3HBIE
HCKOITaeMBbI€ 110 XUMHUYECKOMY COCTaBY,
MeToAaM JT00bIYH, 00JIaCTH UX
HCITOJIb30BAaHMS B TEXHOJIOTHH,

* IPUMEHSTH €CTECTBCHHOHAYYHBIC
TTOHSATHS W KOHIICTIITUU JIIS

OTIMCAHUS COBPEMEHHBIX
TEXHOJIOTHYCCKUX JIOCTUKCHU;

* pacrio3HaBaTh MPUHIIUIIEI pAOOTHI U
W3BJIEKATh U3 OTHMCAHUS

Han0oJiee BaXKHBIC XapaKTEPUCTUKH
MPUOOPOB U TEXHUYECKUX YCTPOICTB;

PUMEHEHHE OCHOBHBIX
byHIaMEHTATBHBIX
¢bu3nvecKux TeopHii u 3a-
KOHOB;

*0 XMMHUYECKOM PaBHOBECUU

TSt OIIMCAHUS
CBOICTB 00paTUMBIX
IPOLIECCOB;

*OTIMYMSI B CTPOCHUU
’KMBOTHBIX U PAaCTUTEIBHBIX
KJICTOK, OJTHOKJICTOYHBIX
OpTaHHU3MOB;

*poJib dorocuHTE32a B
re0JIOTHYECKUX  Ipoleccax
Ha 3emJie U NOJJEpKaHUU
CYIIECTBOBAHHS KH3HU;
*OCHOBHBIC NPU3HAKH
HOMYJISIIAN u
OMOJIOrMYECKOr0o

BU/IA;

*a/IalTallil OPTaHU3MOB K
cpene oOMTaHUs U ICHCTBHIO

OKOJIOTHYECKUX  (aKTOPOB;
*ICHCTBHC BHEIIHUX
(akTOpOB Ha HU3MCHCHHE
SKOCHCTEM;

*OCHOBHEIE Hay4yHbIE
TUTIOTE3bI O TIPOUCXOXKICHUN
Bcenennoii, CoHeuHOM
CHCTEMBI u IJIAHET;

*001111e CBOICTBA U OTIMYUS
IUIAaHET 3€MHOM Tpynmsl M
IJIaHET-TUTaHTOB

*[IEPCOHABHBIN BKJIa[
BEJIMKUX YUEHBIX B
¢dbopMupoBaHue
COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTUHBI MUDA;

*OCHOBHbIE MpU3HAKU
3JI0pPOBOT0 00pa3a KU3HU;
OTpULIATENIbHOE  BIIUSHUS,
MYyTareéHOB Ha 3J0pPOBbE M
pa3BuTHE OpraHu3Ma;
*BO3MOKHBIE PUYIHBI
HaCJIEICTBEHHBIX
3a00JIeBaHUH.




* UCITOJIB30BATh AJICMEHTHI
HCCIIeIOBATEICKOTO METO/Ia JIsI
BBISIBJICHHSI B3aUMOCBSI3EH MEXKITY
00BEKTaMU U SBJICHUSIMU;

* IPUMEHSATH COBPEMEHHBIC PUOOPHI IS
W3MEPECHUS U HAOIOCHUS;

* 0CO3HaBaTh HEOOXOIMMOCTD
COOIOACHHMSI TPEANICAHUIN T10
MCIOJIb30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOW XMMHH, SJICKTPHUECKUX
npuOOPOB, CIIOKHBIX MEXaHU3MOB;

2. CTPYKTYPA COJEPKXAHWE YYEFHOU JUCHUILJIAHBI

2.1. Oobem OII yueOHOM AMCUMIIVIMHBI M BUABI Y4eOHOI padoThI

B (hopMe nudPepeHIIMPOBAHHOIO 3aueTa(3a Cuém BpemeHuU, OmEe0eHHO20 Hd

npakmuieckKue 3aHﬂmu}l)

Buj yueOHoii padoThl O0bem
yacax
Oobem OII 117
Oos3aTesibHast ydeOHasi HAarpy3Ka (Bcero) 117
B TOM YHUCIIE:
TEOPETUYECKUE 3aHATUS 48
MPAKTUYECKHUE 3aHSITUS 69
KOHTPOJIbHBIE PA0OThI(3a cuém @pemenu, 0meedeHH020 HA NPAKMuyecKue 1
3aHamus)
IIpoMeskyTOUHAsI aTTeCTALUSA: 2




2.2. TemaTu4ecKHuii IJIAH U CO/lep:KaHNe y4eOHON AU CHMIIIMHBI

HaunmeHnoBaHnue pasaejioB Copepxxanue y4deOHoro marepuaja #  ¢opmbl  opranmzanuu | Koamdects | Kogst OK, IIK,
TeM AeSITeJIbHOCTH 00YyUYAKOIUXCS 0 JP,
(popmupoBanuio
4acoB KOTOPBIX
crnocod0cTByer
3JIEMEHT
NPOrpamMMbl
1 2 3 4
BBenenue 1
Coneprxanue yueOHOro MaTepuasa 1 OK 01-03
1 ®dusnka — QyHnaMeHTaIbHasE Hayka O npupojie. EcrecTBeHHO - HayuHbIN
METO/]] IIO3HAHMSI, €r0 BO3MOKHOCTH U I'PAHULIbI IPUMEHUMOCTH. JIP1-12
EnnHCTBO 3aKOHOB IPUPOJIBI U cOCTaBa BellecTBa BO BeenenHol. OTKphITUS
B (hM3HKE — OCHOBA MPOrpecca B TEXHUKE M TEXHOJIOTHMHU MPOU3BOACTBA.
Pusuka
Pa3znen 1 Mexanuka 15
Tema 1.1 KunemaTuka | 6 OK 01-03
Copep:xanne yueOHOT0 MaTepuana
1-5 IIpakTHYeckne 3aHATHSA: JIP1-12
-Mexannueckoe nrxkenue. Cucrema orcuera. Tpaektopus npuxkeHus. [1yTs.
Ilepemenienue.
PaBHOMEpHOE mnpsMosnHenHOe ABMkeHHE. CKopocTh. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABUKEHUS. 3aKOH CIIOKEHUSI CKOPOCTEH.
-PaBHOyCKOpEHHOE TmpsIMONMHEIHOE JBHXKeHHE. YckopeHue. CpenHss
CKOPOCTb IIPH HEPABHOMEPHOM JIBM>)KEHHMM MTHOBEHHAsI CKOPOCTb.
-JBrkeHue Ten npu TOPMOKEHUH.
-CB00OOIHOE TTaJIEHUE TEI.
-KpuBonuneitHoe nBrkeHne. YrioBas cKopocTb. PaBHOMEpHOE IBUKEHHE
10 OKpYXHOCTH. LleHTpocTpeMHUTENTbHOE YCKOPEHHE.
-Pemenue 3agau no reme «Kunemaruka»
Tema 1.2 /Innamuka 5

Copneprxanue yueOHOTro MaTepuasa
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[lpunuun orHocuTenbHOCTH. 3akoHbl Hprotona. Macca wu

Bs3aumonericTBue Ten. 3aKOHBI JUHAMUKH.

cHJia.

OK 01-06; OK 09

JIP1-12; JIP 20

2-4 IpakTnyeckmne 3aHATHS: 4
- CuJibl B Ipupo/Ie.
- 3aKOH BCceMHpHOro TAroreHus. Hesecomoctsb
- UccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT BEca Tea.
- Pemenue 3aau no teme «JluHamuka»
Tema 1.3 3aKoHbI 4 OK 01-06; OK 09
COXpaHeHHUs. 3aKkoHbI
COXpaHeHHMs B MEXaHMKe.
Coneprxanne yueOHOro MaTepuasa 4
1-4 IIpakTuyeckue 3aHATHA: _1-
-mnynbe Tena. 3aKoH coXpaHEHHs UMITyJbca. PeakTHBHOE IBUKEHUE. JIP1-12: 1P 20
-Mexannueckas pabota. MOITHOCTb.
-Mexanuueckas sHeprusi. Kuneruueckas 3ueprus u padota. [lotenunansHas
HHEPrus B TPaBUTALMOHHOM I10JIE. 3aKOH COXPAHEHMSI IOJTHOM MEXaHUYECKOU
SHEpPruM.
-KonTponbHas pabota no pazzneny «MexaHHKa»
Paznesa 2 OcHOBBI MOJIEKYJ/ISIPHOI (PM3MKH H TEPMOJIMHAMHUKH 11
Tema 2.1 MoJuaekyasipHas 1 OK 01-06; OK 09
(pusuka.
Coneprkanne yd4eOHOro Matepuana 1
1 ATOMHCTHYECKAsi TEOpHsl CTpOEHHUs BellecTBa. HaOutoneHHs M OMBITHI,
MOJTBEPKIAOIIUE aTOMHO-MOJIEKYJISIPHOE CTpOEHHE BellecTBa. Macchl U JIP1-12; JIP 20
pa3Mepsl MoJIeKyJl. TeruioBoe ABM)KEHHE YacTHI] BeLleCTBa. bpoyHOBCKoOe
JBUKECHHE.
Tema 2.2 MoJekyJasipHO- 5

KHHETHYECCKAas
HACAJIBbHOI0 ra3a

Teopus

Copep:xanne yueOHOTo MaTepuana
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WneansHelii ra3. TeMiepaTypa Kak Mepa cpeiHel KWHETUYECKOW SHEPrUu
4acTUL. Y paBHEHUE COCTOSIHUSA UI€AIbHOIO rasa.

ArperaTHble COCTOSIHMS BelllecTBa. Mozens xunkoctu. I[loBepxHocTHOE
HaTsDKeHHe U cMauynBaHue. Kpucrtamiueckue u amopdHble BeliecTsa.

OK 01-06; OK 09

JIP1-12; JIP 2

3-5

IIpakTHYeckHe 3aHATHA:

-N3onporeccel un ux rpaduxu. Pemenue 3anad o teme «3ompouecch»
-Pabora raza. CBsi3b MeX/y JaBICHHEM U CpeIHEH KHHETUYECKOM dHEpruen
MOJIEKYJI rasa.

Tema 2.3 TepmoauHamuka

Copnepkanne yu4eOHOro MaTepuaia

BuyTtpennsist sneprus. PaGora u TemnooTnaya Kak CrocoObl W3MEHEHMs
BHYTPEHHEHN YHEPIUU.

3aKOHEBI TCPMOAMHAMUKH.

OK 01-06; OK 09

JIP1-12; JIP 20

IIpakTHyeckue 3aHATHSA:

-TemnnoBble MallIMHBI U UX IPUMEHEHHE.

-Pemenne 3amay «OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJMHAMUKI
-Kontponbhas pabota mo pasgeny «OCHOBBI MOJEKYJISApPHOW (U3UKH U
TEPMOJMHAMUKHU

Pasnen 3 OCHOBBI 3/1eKTPOAUHAMUKH

10

Tema 3.1 DnexkTpocraTnka

Coneprxkanne ydeOHOT0o MaTepuana

OK 01-06; OK 09

1 B3anMoeiicTBre 3apssKeHHBIX TEIl. DIEKTPUUYECKUM 3apsi. 3aKoH JIP1-12; JIP 20
COXpaHEHHUs AJIEKTPUUYECKOTO 3apsaaa. 3akoH KynoHa.
2 IIpakTHYeckne 3aHATHSA: 1

SHCKTPOCTaTI/IquKOG IOJIC, €0 OCHOBHBIC XaAPAKTCPUCTUKHU U CBA3b MCIKAY
HUMU.

Tema 3.2 I1ocTOAHHBII TOK

Copepxanne yueOHOTO MaTepuana

1

[TocTostHHBIN AeKTpUYecKruid ToK. Crjia TOKa, HAMPsKEHUE, dIEKTPUIECKOE
CONPOTHUBIICHHE.

2

3akon OMa 111 y9acTKa 3JIeKTPUISCKOM TIETH. .

OK 01-07; OK 09

JIP1-12; JIP 20
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4 IIpakTHYeckHe 3aHATHA: 2
-ITocnenoBaTenbHOE U MapaIeIbHOE COEIUMHEHHUE IPOBOJHUKOB
-Bbrunciienue cuiibl TOKA U HANPSHKEHUS HA Pa3JIMYHBIX yYacTKax LEMH.
Tema 3.3 MarauTHoe 1o0Jie 4 OK 01-06; OK 09
Copepxanne yaeOHOT0 MaTepuana 2
1 MarsnuTHO€ 110JI€ ¥ €r0 OCHOBHBIE XaPAaKTEPUCTUKU. J[eliCTBHE MarHUTHOTO JIP1-12; JIP 20
I0JIsI HA POBOJAHMK C TOKOM. 3aKOH AMriepa. DIeKTpOABUTaTENb.
2 SIBiIeHME HIEKTPOMArHUTHON UHAYKIUU.
3-4 IIpakTHYeckHe 3aHATHA: 2
-Pemenue 3anau « OCHOBBI 3JIEKTPOJUHAMUKI
-KonTposapHas pabota o pazneny «OCHOBBI JJIEKTPOIMHAMUKIY
Pa3nen 4 Kose0anus M BOJIHBI
Tema 4.1 MexanuuecKkue OK 01-06; OK 09
KoJIe0aHWs ¥ BOJIHBI.
Copep:xanue yueOHOTo MaTepuana 1
1 CBoOonubie konebanus. Ilepuox, uacTtora W amMIUIUTyAa KOJIEOaHHIMA.
["apmonnueckue xonebanus. MexaHn4ecKue BOJHBI U UX BUIbL. 3BYKOBBIC JIP1-12; JIP 20
BOJHBL. YIIBTPa3BYKOBbIE BOJHBI. YJbTPa3ByK M €ro HCIOJb30BAaHUE B
MEJUIIMHE U TEXHUKE.
2 IIpakTHYeckne 3aHATHSA: 1
N3yuenune 3aBUCUMOCTH TEpUOa KOJeOaHUI HUTSHOTO MasiTHUKA OT JJIMHBI
HUTH.
Tema 4.2 2 OK 01-06; OK 09
JIEKTPOMATrHUTHBIE
K0JIeOaHHUSs U BOJIHBI. JIP1-12; JIP 20
Coneprxkanne ydeOHOro MaTepuana 1
1 DJIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTh AIEKTPOMArHUTHBIX BOJIH.
2 IpakTuyeckue 3aHATHSA: 1
CBoOoHBIC PTIEKTpOMArHuTHBIC Kojebanus. KonebaTtenbHbIN KOHTYP.
DJIEKTPOMAarHUTHOE MOJIE.
Tema 4.3 CBeTOBbI€E BOJIHDI. 2 OK 01-06; OK 09

ConeprkaHue y4eOHOro MaTepuaa

1

Pa3BuTe mpencTaBieHM O TPUPOAE CBETA. 3aKOHBl OTPAXEHUS H
npesnoMieHus ceera. JInnazel. @opMyIta TOHKON JTMH3BI.

JIP1-12; JIP 20
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2

IpakTnyeckmne 3aHATHS:
W3yuenne untephepeHiny u audpaxiym cBeTa.

Pa3zneu 5. DiieMeHTHI KBAHTOBOW (U3UKHU

Tema 5.1 KBanTtoBbIe
CBOMCTBA CBETa

Conepxkanue y4eOHOro MaTepHraia

1

KBauToBbie CBOMCTBA CBeTA. KBanTosasa TUIIOTE3a ITmaunka.

dotoanexkTpudeckuii 3pPexT

OK 01-06; OK 09

JIP1-12; JIP 20

Tema 5.2 ®dusuka aroma.

Conepkanue y4eOHOro MaTepHuania

1

Mogenu crpoenus aroma. Onbit Pesepdopna.

OK 01-06; OK 09
JIP1-12; JIP 20

Tema 5.3 ®dusuxa aroMHOI0
siapa u 3JIeMEeHTAPHBIX
YaCTHII

OK 01-06; OK 09
JIP1-12; JIP 20

Coneprkanne yuyeOHOro Marepuana

1-2

IIpakTHyeckue 3aHATHSA:
CocraB u cTpoeHHe aTOMHOTO sifipa. PaguoakTHBHOCTB.
PannoakTuBHBIE U3TYyUYEHHS U UX BO3/IEHCTBHUE HA JKUBBIE OPTaHU3MBI.

Pa3znea 6. BcereHHAs ¥ ee DBOTIONHS

Tema 6.1 Bceaennas u ee
PBOJIOL M

ConeprkaHue y4eOHOro MaTepuaia

OK 01-06; OK 09

JIP1-12; JIP 20

1 [Tpoucxoxnenne ConHeyHoit cucrembl. CoBpeMeHHas (uznyYecKas
KapTHUHa MHUpa
2 IIpakTHYeckHe 3aHATHA:

Crpoenue u pazsutue Beenennoid. Mojens pacmmpstonieiicst BeceneHHo.

Pasnen 7. [loBTopeHue u 000011eHNe 3HAHUT

Tema 7.1 KouTtpoJs.
0O000IEHHE u
cucTeMaTH3alus 3HAHUI
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Copepxanne yueOHOro MaTepuana

1-2

IpakTnyeckmne 3aHATHS:
[ToBTOpEHME U cCUCTEMATU3AIUS 3HAHUM.
Pemenune 3amay no paszznenam Kypca.

OK 01-06; OK 09

JIP1-12; JIP 20

Xumus 34
Paznesn 8 O0mas u Heopranuyeckass XuMus 22
Beenenue 1 OK 01-06; OK 09
Copepxanne yaeOHOro MaTepuaa 1
1 Xumudeckass KapTUHAa MHpa KaK COCTaBHAs 4acTh €CTECTBEHHO - HAy4YHOU
KapTUHBI Mupa. Poib XUMUU B 5KU3HU COBPEMEHHOTO OOIIECTBA.
[IpuMmeHeHne TOCTHKEHUI COBPEMEHHOW XMMHHM B TYMaHUTapHOU cdepe JIP1-12; JIP 20
JESITEIbHOCTH O0IIEeCTBa.
XUMHYECKOE COJEepKaHue y4eOHOW nucuuruinHbl «EcTecTBo3Hanue» mpu
ocBoeHun  crnemuanbHocted  CIIO  couMalibHO-3KOHOMHUYECKOTO U
ryMaHUTapHOTO npoduiiel mpodeccnoHanTbsHOro 00pa3oBaHusl.
Tema 8.1 OcHoBHbBIE 3 OK 01-06; OK 09
NOHATHS U 3AKOHbI XMMHH JIP1-12; JIP 20
Copepxanne yaeOHOro MaTepuaa 3
1 IpakTuyeckue 3aHATHSA:
BemectBo. Atom. Monekyna. XuMHuUecKUi 3JeMEHT M (OPMBI €ro
cymectBoBaHusl. [IpocThie U ClI0KHBIEC BEIIECTBA.
Tema 8.2 2 OK 01-06; OK 09

Iepuoauyeckuii 3aK0H U
Ilepuoanyeckasi cucrema
XHMHMYECKHX 3JIEMEHTOB
J. . MenaeneeBa

Cojnepkanrie yu4eOHOro MaTepuania

1

OtkpeiTue Ilepuognueckoro 3akona. [lepuoguyeckas cucreMa XUMUYECKUX
snementoB JI. U. MenneneeBa. 3nauenue Ilepmoamyeckoro 3akoHa u
[Tepuoanueckoil cucteMbl xuMudeckux anemeHToB . M1 .MenneneeBa mist
Pa3BUTHS HAYKH U IOHUMaHUS XUMHYECKOU kapTuHbl Mupa. J1. 1. Menneneen
00 00pa3oBaHNM U TOCYAAPCTBEHHON MOIUTHKE.

JIP1-12; JIP 20

IIpakTHYeckHe 3aHATHA:
XapakTepuCTUKa 3JIEMEHTOB METAIOB C Y4YETOM MECTOHAXOXIECHHSA B
MIEPUOIMYECKON CUCTEME
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Tema 83 Crpoenne 2 OK 01-06; OK 09
BeLEeCTBA
Conepxanue yueOHOro MaTepuasa 1 JIP1-12; JIP 20
1 KoBasieHTHas cBs3b: HenoJsIpHas U nosisipHasd. MlonHas cBs3b. KatrnoHs! n
aHnOHbI. Merayuinueckas cBa3b. BogopoaHas CBs3b.
2 IIpakTH4eckne 3aHATHA: 1
OnpenieneHne TUIIOB CBSI3U B COEIMHEHUSIX.
Tema 8.4 Bona. PacTBopbl 2
Coneprkanue yu4eOHOro MaTepuasia 1 OK 01-06; OK 09
1 Boga B mpupone, ObITy, TexHHKE W Ha mpousBoicTBe. Dusmueckue u
XUMUYECKHE CBOMCTBa BOAbl. OmnpecHeHHE BOAbl. ArperaTHble COCTOSHHUS JIP1-12; JIP 20
BOJIbI U €€ NEePEXObl U3 OJJHOTO arperaTHOr0 COCTOSIHUS B IPYTOE.
2 IIpakTnyeckue 3aHATHA: 1
Pewenue 3anau no reme «PactBopbn»
Tema8.5 XuMnuyeckue 2
peakuuu
Copep:xanue yueOHOro MaTepuana 1 OK 01-06; OK 09
1 Xumudeckue peakuuu. TUnbsl XUMUYECKUX PEaKLni. JIP1-12; JIP 20
2 IIpakTuyeckue 3aHsATHA: 1
CxopocThb peakiui 1 (pakTopbl, OT KOTOPHIX OHA 3aBHCHT.
Tema 8.6 Heopranumdeckue 10
COeIUHEHHUS
Coneprkanue ya4eOHOro MaTepuasa 5 OK 01-06; OK 09
1 Teopust 3IEKTPOTUTUYECKON AUCCOLMALINH.
2 ITonsitue o ruzpponuse coineil. Cpeaa BOAHBIX PAacTBOPOB COJIEH: KHUCas, JIP1-12; JIP 20
HeWTpasibHas, nienovHas. Bogopoansiii nokasarens pH pactBopa.
3 Mertannel. O0Oume puznyeckue 1 XUMHUECKHE CBOICTBAa METAJIIIOB.
4-5 Hewmerannsl. OOmiasi xapakTepuCTHKa TJIaBHBIX MOATPYII HEMETAIJIOB Ha
IIpUMeEpE rajoreHoB
5-10 | IlpakTHyecKue 3aHATHA: 5

- Kmaccel HeopraHn4ecknx COETMHEHUI C TOUKHU 3PEHUS DJIEKTPOJIUTHIECKON
JTUCCOITAITNH.

- Onpenenenue pH pactBopa cosei.

-B3anmMoielicTBUE METAIIOB C paCTBOPAMH KHUCIJIOT U COJIEH.

-  Baxneimume COCAMHCHHUA MCTAJJIOB M HCMCTAJIOB B IPHUPOAC H
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XO3AHCTBEHHOU JIEITEIHLHOCTH YEJIOBEKA.
- Urpa no o01ieil 1 HeOpraHM4eCKOW XUMHUHU

OPI'AHUYECKASA XUMUSA 12
Paznen 9. Oprannyeckue coeIuHEHUs 12
Tema 9.1 Teopusi cTrpoeHust 1 OK 01-06; OK 09
OpPraHu4YecKuX BellecTB
Coneprkanue yu4eOHOro MaTepuasia 1 JP1-12; JIP 20
1 OcHOBHbIE TIOJIOKEHUS TEOPUU CTPOEHUS OPraHMYECKUX COCIUHEHHI.
[ToHsiTHE N30MEPHUH.
Tema 9.2 YriieBoaopoabl. 3
CojeprkaHue yudeOHOro MaTepuaia 1 OK 01-07; OK 09
1 [IpenenbHble U HETIPEAEIbHBIE YTIEBOIOPOAbL. Peakius noaumepusami.
JIP1-12; JIP 20
2 IIpakTHYeckHe 3aHATHSA: 2
[IpuposHble MCTOYHHMKHM YIJIEBOAOPOJOB. YTIJIEBOJAOPOJbl Kak OCHOBa
MEXIYHAPOJAHOTO COTPYIHUYECTBA M BAXKHEUIITNI UCTOYHUK (DOPMUPOBAHUS
oromxera PO.
Tema 9.3 2
Kucaopoacoaep:xammue
OpraHuyecKue BellecTBa.
ConeprxkaHue ya4eOHOr0 MaTepuaa 1 OK 01-07; OK 09
1 IIpeacraBuTeny  KUCIOPOACOAEPKALIUX  OPraHUYECKMX  COCIMHEHMIA:
METHWJIOBBIM U THJIOBBIA CIHUPTHI, TIUIEPHH, YKCYCHAsT KUCIOTa. JKUPBI Kak JIP1-12; JIP 20
CJIOXKHBIE A(UPHI.
VYrieBoabl: TIIOKO3a, KpaxMall, 1IeJUII0JI03a
2 IIpakTHYeckHne 3aHATHA: 1
BaxxHeiinme mpecTaBUTENN KUCIOPOI0COACPIKALIMX COETUHEHHH
Tema 9.4 A3zorcomepikainue 2

OPra’Hu4€CKue COCAMHECHUSA

Copep:xanne yueOHOTO MaTepuana

1

AMI/IHLI, AMHUHOKHCIIOTBI.

OK 01-07; OK 09
JIP1-12; JIP 20

IIpakTHyeckne 3aHATHSA:
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CaoiicTBa OEJIKOB

Tema 9.5 IlmacTtmaccbl M 2 OK 01-07; OK 09
BOJIOKHA
Coneprkanue y4eOHOro MaTepuasa 2
1-2 IIpakTH4eckne 3aHATHA:
[Inactmaccel u BonokHa. [IoHATHE 0 TUIacCTMAaccax ¥ XMMUYECKHUX BOJIOKHAX. JIP1-12; JIP 20
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
Tema 9.6 XuMusi 1 OpraHusm 2 OK 01-07; OK 09
yeJioBeKa
Copep:xanue yueOHOro MaTepuana
IpakTnyeckmne 3aHATHS: 2
| XUMHSL M OpraHu3M 4YeJOBeKa. XHMHUYECKHE 3JIEMEHThl B OpraHu3Me JIP1-12; JIP 20
yenoBeka. OpraHuyeckue M HeopraHuuyeckue BemiectBa. (OCHOBHBIE
JKU3HEHHO HEOOXOAMMbIE COCTUHEHUS: OCNIKH, YTITIEBObI, )KUPbI, BATAMUHBI.
VYrneBonsl — TIJaBHBIA MCTOYHMK SHEPIHMHM oOpraHusMa. Ponb XupoB B
opranuszme. XOJECTEpUH U €ro poJib B 3/10pOBbE 4eOBEKa. MUHeEpaIbHbIE
BElIeCTBa B INMPOJYKTaX MUTaHMs, NMUIEBble n00aBku. COamaHCHPOBAHHOE
nutaHue. Xumusg B ObiTy. Boma. KadectBo Bonbpl. Moromue u yuctAme
cpenactna. [IpaBuiia 6e3omacHoi paboThI CO CpeICcTBAMU OBITOBON XMMHUH.
2 HccnenoBanue copep kaHusi BATAMUHOB B IPOAYKTaxX MUTAHUSA.
buoaorus 32
Pa3znen 10. Buogorus 32
Tema 10.1 buosorua — 2 OK 01-06; OK 09
COBOKYITHOCTb HAYK O 'KUBOM
npupoae. Meroabl HAy4YHOI O
TO3HAHUS B OMOJIOTHH
Coneprxanue yueOHOro MaTepuasa 2 19
1 Kupas mpupona kak 00beKT U3ydyeHHs OHOIOruu. MeToJbl UcClieJOBaHUS JIP1-12: 1P 20
KUBOM MTPUPO/IbI B OUOJIOTHH.
2 Omnpenenenne KU3HU. YPOBHU OpPraHU3alluuU )KU3HHU.
Tema 10.2 Kinerka 4

Coneprkanuie yueOHOTO MaTepuaia
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Knerka — cTpykTypHO-GyHKIMOHATBHAS (JIEMEHTapHAasI) €IUHMIIA JKU3HU.
Hcropus nzydenus kiietku. OCHOBHBIC MTOJIOKEHHSI KIIETOYHON TEOPUH.
Crpoenue kinerku. IIpokapumoTbl M 3yKapuOTbl — HHU3LIME U BBICLIME
KJICTOYHBIC OPpraHU3MBbI.

OCHOBHBIC CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH dYKapHoT. KilerouHoe sipo.
OyHKIMs sAApa: XpaHSHHE, BOCIIPOU3BEACHUE U Tiepeada HACIeICTBCHHON
UHPOPMAIIUU, PETYJISIHUS XUMUYECKOW aKTHBHOCTH KieTkdu. CTpykTypa u
(bYHKIIHH XpPOMOCOM. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.

2-4

IIpakTHyeckue 3aHATHA:

- CpaBHEHHE CTPOCHHUS KIETOK PACTEHUH U KUBOTHBIX.

- buonornueckoe 3HaueHHE XHMHUYECKUX 3yieMeHTOB. Heopranuueckue
BEIIECTBA B COCTaBe KJIETKU. Poib BOJBI Kak pacTBOPUTENS U OCHOBHOI'O
KOMIIOHEHTa BHYTPEHHEW cpeapl opraHu3smMoB. HeopraHnuueckue HOHBI.
VYraeBoasl M nunuael B kietke. CTpykTypa W Ouosiorndeckue (yHKIHUU
0enKoB. AMUHOKHCIOTEI — MOHOMEpHI 0enkoB. CTpoeHHe HYKJICOTHIIOB U
cTpykTypa nonunykieotuansix uenei JJHK n PHK, ATO®.

- Bupycer u 6akrepuodaru. Heknerounoe ctpoeHne, >KU3HEHHBIH UK U €r0
3aBUCUMOCTh OT KIJIETOYHBIX (OpM >KHM3HU. Bupycel — B030yaurenu
WH(EKIMOHHBIX  3a00JeBaHU; TMOHATHE 00 OHKOBUpYycax. Bupyc
ummyHo iepunmra yenoseka (BUY). Ilpodunaktrka BUY-undexuun.

Tema 10.3 Opranusm

10

Copep:xanue yueOHOTO MaTepuana

1

Opranusm — eanHoe 1ennoe. MHoroo6pasue opraHu3MoB.
OOMeH BelIecTBOM M PHEprueil ¢ OKpyskarolled cpenoil kak HeoOXoaumoe
YCJIOBUC CYIICCTBOBAHUSA KMBBIX CUCTCM.

CnocoOHOCTh K CAMOBOCTIPOM3BEIEHIIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEM
KHUBBIX OpPTraHU3MOB. JIGJ'IGHI/Ie KJICTKM — OCHOBa poOCTa, pPasBUTUA U
pa3sMHOXEHUsT opranu3MoB. becnonoe pasmuoxxenue. [lomoBoi mpouecc u
10J10Bo€ pazMHokeHue. OnIo0TBOpeHHe, ero OMOJI0rHYecKoe 3HaUeHHeE.

[TonsiTre 00 HHIMBUYaTLHOM (OHTOTEHES), SMOPHUOHAIEHOM (IMOpHOTEHE3)
U TMOCTAMOPUOHATILHOM DPa3BUTHH. VHIMBUAyaTbHOE PA3BUTHE YEIOBEKA U
€ro BO3MOYKHBIE HAPYIICHUS

OO0mme mpeAcTaBiICHUS O  HACJIEICTBEHHOCTH W HM3MEHYUBOCTH.
I'enernueckas TEPMHUHOJIOTHUS u CHUMBOJIHKA. 3aKOHOMEPHOCTH
HacnenoBaHus. HacnenoBanve npu3HakoB y  dYenoBeka. IlonoBbie

OK 01-07; OK 09

JIP1-12; JIP 20
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XPOMOCOMBI. CuermieHHOE C IT0JIOM HacjeI0BaHueE.

5 ['eneTnueckue 3aKOHOMEPHOCTH H3MeHuUMBOCTH. Krnaccudukamus dopm
N3MEHUYMBOCTH. BiusHue MYTAr¢HoOB Ha OpraHM3M YCJIOBCKaA
6 [Tpenmer, 3amauM M METOAbI CENEKUMH. |'eHeTHyeckue 3aKOHOMEPHOCTH
cenexkuuu. Yuenne H.M. BaBwioBa o0 1eHTpax MHOrooOpasusi u
MPOUCXOKACHUA KYJIBbTYPHBIX paCTeHI/If/'I. buorexunomor us1, €€ NOCTHIKCHHUA,
[IEPCIIEKTUBEI Pa3BUTUSA
7-10 | IlpakTH4YecKUe 3aHATHUS:

-IIpuunnbl HapylIeHUH B pPa3BUTHH OPraHU3MOB.

- Penrenre aneMeHTapHBIX TCHETHYECKUX 3a71a4.

- HacnencrBeHHbie OOJI€3HHM YENIOBEKAa, WX NPUYMHBI W MPpOQHUIAKTHKA.
CoBpeMeHHbIE TTPEICTABJICHHS O TEHE U TEHOME

- AHau3 ¥ OlLIEHKA STUYECKUX ACTICKTOB Pa3BUTHUS HEKOTOPHIX UCCIICIOBAHUIMA
B OMOTEXHOJIOTUH.

Tema 10.4 Bun

Copep:xanue yueOHOro MaTepuana

1-2

OBONIOIIMOHHAs TEOpHUsi U €€ polib B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO - Hay4yHOW KapTuUHBI Mupa. CHHTeTHYeCKas TEOpUs IBOJIOLMH.
JIBIKyIIMe CUJIbl 3BONIONMUM B COOTBETCTBHHM C CHHTETHYECKOM Teopuen
oo (CTD). Pesynbrarel sBomtonuu. CoxpaHeHHE MHOTooOpasus
BUJIOB KaK OCHOBA yCTOMYMBOIO pa3Butus 6uochepsl. [IpuunHbl BoIMUpaHus
BUJI0B. bronorunueckuii nporpecc u OMONIOrHUECKUN perpecc

Bun, ero xpurepum. Ilomynmsnms Kak CTpyKTypHas €IMHHMIA BHIA U
JBOJIFOLIHH.

AHTpOIIOTE€HE3 U €ro 3aKOHOMEPHOCTH. J[0Ka3aTenbCcTBa pOACTBA YEJIOBEKA C
MJIEKOTIUTAIOIIMMU KUBOTHBIMH. DKOJIOrHYecKre (HaKTOpbl aHTPOIOreHe3a:
YCIOKHEHHE TOIMYJSALUOHHON CTPYKTYpbl BHJA, W3rOTOBIEHHE OpYyIHU
TpyZJa, IEepexoJ OT pacTUTEIBHOIO K CMEIIAaHHOMY THILy IIUTaHUs,
UCIIONIb30BaHUE OrHA. [losBieHME MBICIUTENBHOM  ACATENBHOCTH U
WICHOpa3enbHOM peun. [IpoucxoxieHne 4eIoBeuecKux pac.

OK 01-07; OK 09

JIP1-12; JIP 20

5-8

IIpakTHYeckHne 3aHATHA:

- CpaBHeHHE BUOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO

-M3yuenue nprucnocoOIeHHOCTH OPTraHU3MOB K Cpefie OOMTaHHUS.

- ['unote3pl MPOUCXOXKACHUS KU3HHU. Y CIOKHEHHUE KUBBIX OPraHU3MOB Ha
3emMJie B MPOLECCE IBOJIIOLIHH.
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Tema 10.5 DxocucTeMbI

=)

Copepxanue yueOHOro MaTepuana

1

IIpeamer u 3a1a4M IKOJIOTMH: yUCHUE 00 IKOJIOTHUECKUX (DAKTOPAX, YUCHHE
0 co00IIecTBaxX OPraHU3MOB, yueHue o onocdepe.

Dkonorudeckue (akTopbl, OCOOCHHOCTH WX BO3ACHCTBHS. DKOJIOTHYSCKAS
XapaKTePUCTHKA BH/IA.

[Tonsite 00 »sKkonormueckux cucremax. llenmu mnwranus, Ttpoduueckue
ypoBHHU. broreorieHo3 kak sxocucTeMa. brorieHo3 1 OMOTOI KaK KOMIIOHEHTBI
OnoreoreHo3a

buochepa — rmobanmbHas skocucrema. Yuenue B.M.Bepnamckoro o
ounocdepe. Posb s)xuBBIX Opranu3mMoB B 6nocdepe. buomacca. bruonornueckuit
KpyroBopoT (Ha ImpuMepe KpyroBopota yriaepozaa). OCHOBHbIE HallpaBJICHUS
BO3CUCTBUS UenoBeka Ha Ouochepy. Tpancdopmaiusi ecTeCTBEHHBIX
HKOJIOTMYECKUX CUCTEM.

OK 01-07; OK 09

JIP1-12; JIP 20

4-6

HpaKaneCKne 3aHATHUA:
-HSy‘IeHI/Ie M OIIHCaHHE YKOCUCTEM CBOEH MECTHOCTH.
-OI_IeHKa AHTPOIIOI'CHHBIX W3MEHEHUI B IIpupoac.

Tema 10.6 KonTpoJn.
O0001IEHNE u
cHUCcTeMaTH3al s 3HAHNI

1-2

IMpakTHyeckue 3aHATHS:
Hud.3auér

117

OK 01-06; OK 09

JIP1-12; JIP 20
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3. YCJIOBHUSA PEAJIN3AIIMA TIPOT PAMMBI YYEBHOM
JUCIHUIIVIMHBI

3.1 TpeGoBaHNsi K MUHHMAJIbHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

OcBoeHue  mporpamMmbl  HHTETpupoBaHHOW  ydeOHoW  mucruumabel  [100.03
EcrectBoznanue mnpeanosnaraer Haauuue B ['BIIOY MO «OnekTpocTalbCKUM  KOJUIEIIKY,
peanusyromeM o0pa3oBaTelbHYI0 IMPOrpaMMy CpeaHero oOuiero oOpa3oBaHHs B Ipenaenax
ocsoerns OITOIT CIIO na 6a3ze 0CHOBHOTO 00111eT0 00pa3oBaHusl, y4eOHOr0 KaOMHETa, B KOTOPOM
MMEETCsl BO3MOXHOCTh 00eceuuTh CBOOOAHBIN H0CTyI B IHTepHET BO Bpems y4eOHOT0 3aHATHUS
U TIEPHOJ] BHEYUEOHOH NS TeTbHOCTH 00YYaIOIINXCS.

[Tomemienue xabunera yaoBieTBOpseT TpeOboBaHUAM CaHUTAPHO-3MHIEMUOIOTHYECKUX
npaBui u HopMatuBoB (CaunlluH 2.4.2 Ne 178-02) u ocHamieHO TUIIOBBIM 000PY/I0BaHUEM, B TOM
YHClie CleNUaIn3uPOBAHHON yueOHOU MeOenblo U cpeAcTBaMHU OOyuYeHUs, JOCTATOUYHBIMH JJIst
BBITNIOJIHEHUS TPEOOBAaHUM K YPOBHIO IIOJTOTOBKU O0YYaIOLIUXCA.

B xabunere wumMeercs MyJIbTHUMEIUHHOE OOOpPYIOBaHHE, IOCPEICTBOM KOTOPOIO
Y4aCTHUKHM O0OpPa30BaTEIbHOrO MpOIlEcca MOTYT MPOCMATPUBATh BHU3yalbHYIO HH(pOpMAaLUIO,
CO3/1aBaTh MPE3EHTAIIH, BUIEOMATEPHAIIbI, UHbIE TOKYMEHTHI.

B coctaB y4eOHO-METOIMYECKOTO ¥ MaTEepHAIbHO-TEXHHUYECKOTO obecneueHus: padoueit
nporpaMmel o61reoOpazoBatenbHoil yueonoit nucturmmnsl [100.03 EctecTBo3HaHME BXOJAT:

* MHOTO()yHKLIIMOHAJIbHBIM KOMIIJIEKC IIPEI0AaBaTes;

* HaJISIIHbIE TOCOOUS (KOMILIEKTHI Y4eOHBIX TaOIuIl, JIaKaTOB U JIp.);

* UH(QOPMAIIMIOHHO-KOMMYHHUKAIMOHHbIE CPE/ICTBA;

* KOMIUIEKT TEXHHUYECKOW MOKYMEHTAIlMH, B TOM 4HCJIE MacmopTa Ha CpeicTBa O0y4yeHuS,
MHCTPYKLUU IO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30I1aCHOCTH;

* OuOMoTeUHBIN (HOH/I.

B Oubnmoreunsiii ¢GoHI BXOAAT y4eOHUKH, OOECIEUMBAIONINE OCBOCHHE YYEOHOMH
mucuuuinael - [100.03  EcrecTBO3HaHME  PEeKOMEH/IOBaHHbIE WJIM  JIONMYIIEHHBbIE  JUIS
UCIIOJIb30BAaHUSI B MPO(PECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3aLUAX, PEATU3YIOLINX
o0pa3oBaTeNbHYI0 MporpamMMy CpeHero oduiero obpazoBaHus B mpenenax ocsoeHus OITOIT
CIIO Ha 6a3e 0OCHOBHOTO 00111er0 00pa3oBaHMUsL.

bubnuoreunslit GoHT TONMOTHEH SHUMKIIONEAUSIMH, CIPAaBOYHUKAMU, HAYYHOH U Hay4HO-
MONYJIAPHOM JINTEPATYpOM U T. II.

B nmpomecce ocBoeHus pabodueil mporpamMmbl  001Ie0O0pazoBaTeNbHONM  yueOHOM
muctuminHel [100. 03 EctecTBO3HaHUE CTYIEHTHI UMEIOT BO3MOYKHOCTD JIOCTYIA K 3JIEKTPOHHBIM
y4eOHbIM MaTepuajiaM, UMEIOUIMMCS B CBOOOJHOM JocTyne B ceTh MHTepHeT (3JeKTPOHHBIM
KHUTaM, MPaKTUKyMaMm, TE€CTaM W Jp.), caliTaM TOCYIapCTBEHHBIX, MYHUIIUIAJIBHBIX OPraHOB
BJIACTH.

C uenbro noBblieHus 3QHEKTUBHOCTH 00pa30BaTEIHLHOTO MPOIIECCA B XOI€ OCBOCHUS
paboueii mporpammsl 00111€00pa3oBaTeNbHON AUCIUILTNHA « EcTecTBO3HaHME» TPUMEHSIOTCS
AIEKTPOHHO- oOpazoBarenbHbie pecypchl (DOP), B Buae cereBsix DOP, DOP Ha mokanbHBIX
HOCHTENSX, OHJIalH — KypcoB, OYMK u 1.11.

3.2. UupopmanmoHHoe o0ecniedyeHre peain3aluu NpPOrpaMmMbl

[lepeueHbp pexkoOMEHIyeMBIX Yy4YeOHbIX U3AaHuM, MHTepHeT-pecypcoB, JOMOIHUTEIBHOM
JUTEPATyPHI:

OcCHOBHbBIC HCTOYHUKH:

1. Xumus AJIA HpO(I)eCCI/II\/'I U CIIEIHAIbHOCTEN TEXHUYECKOT'0 U €CTECTBEHHO - HAay4YHOT' O

npoduiIei: yaeOHUK TSl CTY. YUPEKIeHUN cpel. mpod. oOpazoBanus- M.: U3gaTenbckuii
HeHTp «Akagemus», 2021 (496 ctp)
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2. buonorus mis mpodeccuit U CIeUaTbHOCTEH TEXHUIECKOTO U €CTECTBEHHO — HAYYHOTO
npoduneit: yaeOHUK [UTst CTy . yupexaeruii cpen. npod. ObpazoBanus/ B.M. KoncraHTuHOB,
A.T'. Pezanos., E.O.®aneeBa; M..: 3natenbckuii eHTp «Akagemus», 2020. (336 ctp)

3.®wusuka i mpodeccuii U CrenuanTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO- HAYYHOTO TIPOQHIIS:
y4eOHUK JIUIsl CTYJICHTOB yUpexkaeHui cpel. mpod. oopazosanus/ A.B. ®upcos; M: M3narensckuii
HneHTp «Akagemus», 2021.- (352¢)

4.Ouzuka st npodeccuil M CrEeUUaNbHOCTEH TEXHUYECKOTO W €CTECTBEHHO- HAyYHOIO
npoduneit. COopHuK 3amad: yueO. mocoOue s CTYINSHTOB YUYPESKIEHUU cpea. mpod.
obpazopanus/ T.M. Tpopumosa, A.B. ®upcos; M: MUznatensckuii neHTp «Axagemus», 2020.
(288ctp)

I[OHOJIHHTBJILHBIC HCTOYUKH

1. Xumus: 3a1a4u U ynpaxHeHus: yued. nocodue Ui CTy . yupexaeHui cpea. npod.
obpazoBanus/Epoxun F0.M. — M.: U3narenbckuii ieHTp «Axagemus». 2021 (288 ctp).

2. EctectBo3nanue: yuebnoe nocoue/ O.E. Caenko, T.II. Tpymmna, O.B. ApyTionsH — M.:
KHOPVYC, 2019 (368ctp)

HNHuTepHeT — pecypcesbi:

1.www.class-fizika.nard.ru («KmaccHast mocka /1 m0003HATEIBHBIXY).

2.www.physiks.nad/ru («®u3nka B aHUMALIAAX).

3.www.interneturok.ru  («Bugeoypokn 10 mpeAMeTaM  IIKOJIBHOH — IPOTpaMMbD»).
www.chemistry-chemists.com/index.html (3mekTpoHHBI )XypHan « XUMUKUA U XUMUSD»).

4. www.hemi.wallst.ru («Xummuss. OO6pa3oBaTeNbHBINA CAUT IS IKOJIBHUKOBY).
5.www.alhimikov.net ~ (O6pa3oBarenbHblii  caliT Il  IIKOJBHUKOB).
www.chem.msu.su (DnekTpoHHas OMOIMOTEeKa MO XUMUH).

6.www.biology.asvu.ru (Bcs 6uonorus. CoBpeMmeHnHasi Ouonorusi, CTaTbi, HOBOCTU, OMOIHOTEKA).
7.www.window.edu.ru/window (EnuHoe oOkHO jgocTyna K 00pa3oBaTelbHBIM —pecypcam
WuTepHeTa o 61osIorun).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YYEBHOU JUCIHUATLIAHBI

Pesynomamut 06yuenusn

Kpumepuu OUECHKU

Memoowl ouenku

3nanus:

e OCHOBHBIX 3aKOHOB W TEOpHUH
XUMHH,

e MOJIyYECHUS] W  IPUMEHEHUSA
BaXXHEHIITHUX METaIOB,
HEMETAJIJIOB, KJ1acCOB
YIJIEBOJOPOAOB 171 JIpYyTUxX
MpEJICTaBUTEIEH  OPraHUYECKHUX
COCIMHEHUM;

e XHUMHUYECKMX  TEPMHHOB U
CHUMBOJIMKH.

e TMpaBuia 0e30macHoro

oOpamieHus: ¢ €AKHUMHU, TOPIOYUMH
U TOKCHYHBIMH  BEIIECTBaMH,
cpencTBamMu OBITOBON XMMHM;

e TMIpaBHJIA U MIPHEMbI 0€30I1aCHOM

paboTHhI c XUMHUYCCKHUMH
BEIIECTBAMH H  J1a0OpaTOPHBIM
o0opyoBaHuEeM;

e BAKHEHIINX BCIIICCTB u
MaTepHalioB,  HX coCcTaBa,
CTPOCHUSI U XUMHUYECKUX CBOMCTB
BEILECTB TUTSt 0e30macHOro
NPUMEHEHHST B  TPAKTHYECKOM
JeSITETbHOCTH;

e OOBSCHATH TIPUYHHBI

MHOT000pa3usl BEIECTB Ha OCHOBE
o0ImuKX TpeAcTaBlIeHUH 00 ux
COCTaBe M CTPOCHHH;

[TpaBuiIBHOCTH BEIOOpA
Croco0O0B pelIeHHs 3a1a4

PesynbpraTBHOCTH
MH(POPMALIMOHHOTO MTOKCKA.

Ymenue popMyaupoBaTh U
OOBSCHATH OCHOBHBIC
3aKOHBI XUMUH.

O060061eHNEe U
CUCTEMATH3UPOBAHUE
3HAHUH 00 OCHOBHBIX
3aKOHAX XUMHH.

OrneHka
BBITIOJIHEHUS
MPaKTUYECKOU PabOThI

Brmonnenune
CaMOCTOSITEIIbHBIX 51
KOHTPOJIBHBIX padoT;
BBIIIOJTHCHUE
YOpaKHEHUH, TOMAaIIHUX
3aJIaHuM;

[ToaroroBka nmpe3eHTaIuu,

JOKJIaI0B, pedepaTron

pe3yJIbTaToB

YMmenus:
e packKpbIBaTh Ha MpUMEpax poJib
XUMUHU B dbopMupoBaHUU

COBPEMEHHOM HAy4HOW KapTHHBI
MHpa W B IPaKTHUYECKOU
JESTEIIBHOCTH YEJIOBEKA;

e JIEMOHCTPHUPOBATH HA IPUMEPAX
B3aMMOCBA3b MCKIY XUMHEH U

JAPYTUMH €CTECTBEHHBIMU
HayKaMH;
e DpacKkpblBaTb Ha  IMpUMeEpax

MTOJIOKEHUS TEOPUH XUMHUYECKOIO
ctpoenus A.M. bytneposa;
e TOHMMATh (U3NYECKUN CMBICI

Ilepnonnueckoro 3axkona JI.W.
MeHnpeneena; 00BACHITH
3aBUCHUMOCTh CBOICTB

BrisiBneHue equHCTBa U
B3aMMOCBS3M XUMHYECKHX
IIPEBPALICHUN MEXIY
OpraHUYeCKUMHU U
HEOpPraHUYECKUMU
BEIIIECTBAMH.

YMeHH1e cCOCTaBIISITh CXEMBI,
TaOJIUIb], I€JIaTh BEIBOEI.

JlaBaTh XapakTEpUCTUKY
XUMHUYECKUX 3JIEMEHTOB I10
MOJIO’KEHHUIO B

-OrnieHKa pe3ysbTaToB
BBITTOJTHEHUS
CaMOCTOSITEITHBIX U
MPaKTUYECKUX padoT

-BBIIIOJIHEHHE
yIpaXHEHUH,
3aJIaHUil.

- TCCTUPOBAHUEC 110 TCMAM;

- KOHTPOJIb BBINIOJIHEHUS
WHAVBUAYAJIBHBIX U
IPYIIIOBBIX 3aJaHU;

JOMalIHUX
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XUMHUYCCKUX 3JICMCHTOB 158
00pa3oBaHHBIX WMH BEIIECTB OT
3JIEKTPOHHOI'O CTPOCHUS aTOMOB;

e TMPUMEHATH MpaBuIa
CHCTEMaTHYECCKON
MEXKIYHAPOJHONH HOMEHKJIATYPBI
Kak CpeACTBA pa3jIMYCHUs U
UIeHTU(DHUKAIIMKA BEIIECTB 10 HUX
COCTaBY U CTPOEHUIO;

e COCTaBJISITh MOJIEKYJSAPHBIE U

CTPYKTYpHBIE hopMyITBI
OpraHMYECKHUX  BEIIECTB  Kak
HOCHUTENeH uH(bOopMaIUn 0
CTPOCHUH BEIIIECTBA, ero
CBOMCTBAX W TPUHAICKHOCTH K
oTpeAeIEHHOMY KJIaccy
COCIMHEHHH;

e XapaKTepH30BaTh
OpraHMYecKMe  BellecTBa IO
COCTaBY, CTPOCHHUIO U CBOMCTBaM,
yCTaHaBIUBATh MPUYKUHHO-
CIICICTBEHHBIC  CBS3M  MEKIY
JTaHHBIMU XapaKTepUCTUKAMHU
BEIIECTBA;

e TPHUBOJIUTH MIPUMEPHI
XUMHUYECKUX peaKuuii,
PacKpBIBAIOIINX XapakTepHbIe
CBOMCTBa TUITHYHBIX
Mpe/ICTaBUTENeH KJIACCOB

OpPraHWYECKUX BEIIECTB C IIEIBIO
WX UJIeHTUPUKALNN U OOBSICHEHUS
o0jacTv MPUMEHEHUS]; IPOBOJIUTD
OTIBITHI o pacro3HaBaHUIO
OpPTaHWYECKUX BEIIECTB;

e TPOTHO3UPOBATh BO3MOXKHOCTH
MPOTEKAHUS XUMHUYCCKHX PEaKIIHiA
Ha OCHOBE 3HAaHMH O THMAX
XUMHYECKOM CBSI3M B MOJIEKYJax
peareHToB M UX PEaKIMOHHOMN
CITOCOOHOCTH;

e TPHUBOJUTH MIPUMEPBI
MPAKTUYECKOTO  HCIIOb30BaHUS
MIPOJYKTOB MEepepadOTKH HEPTH U
MIPUPOTHOTO rasa,
BBICOKOMOJICKYJISIPHBIX
COCITUHCHHIA,

e YyCTaHaBNUBaTh 3aBUCUMOCTH

CKOpPOCTH XHUMHYISCKOM PCaKuu nu
CMCIICHUA XHMHUYCCKOI'0
PaBHOBECHUSA oT Pa3siInIHbIX
(baKTOpOB C LCJIbKO ONPCACIICHUA
OIITUMAJIBHBIX yCHOBI/Iﬁ

MEPUOJNYECKON CUCTEME U
CTPOEHUIO
aroMa.O00011aTh CBEACHUS
0 CTPOCHHUH aToMa,
MEePUOIUYECKOM 3aKOHE U
MEePUOJUYECKON CUCTEME
XHMHYECKHX DJICMCHTOB
J.M1.Menpenecena.

CocraBieHne CTpyKTypHBIX
(bopMyI1 yIriIeBogopoI0B.

IIpaBunBHOCTH
pacrno3HaBaHUs
(GU3NYECKUX U XUMHUYECKUX
CBOICTB I10 CTPOCHHIO.

O0600mmate u
CHUCTEMaTH3UPOBATh 3HAHUS
00 opraHnyecKux
COCIIMHCHUSX.

Nmets npencraBieHue o
XVUMHYECKOH SIBJICHHE
CYLIHOCTH XUMHUYECKHUX
peaxkuuii 1 pacCMOTPEHHE
UX KJIaccu(uKauii mo
pa3HbIM NIPU3HAKAM.

XapaxkTepru3oBaTh
3JIEMEHTHI 10 TTOJIOKEHUIO B
MEPUONYECKON CUCTEME U
CTPOEHHUIO aTOMOB.
3alMChIBATh YPABHEHUS
peaKurii XUMHUYECKUX
CBOWCTB METAJIOB U

-OIICHKA COJICPIKAHUS U
odopmiteHus
npes3eHTaluii, pedeparos,
JIOKJIaJI0B, COOOIIEHHIL;

- TEKYIIIUHA KOHTPOJIb B
¢dopme: yCTHOTO ompoca,
3aLUThI IPAKTUUYECKUX
3aJlaHul, TBOPUYECKHUX
pabot

- KOMILIEKCHAs! OI[CHKa
Ka4yecTBa
MMpEaACTAaBJICHHBIX OTYCTOB
0 IPaKTHYECKOH U
CaMOCTOSITENIbLHOM paboTe

- BBIIIOJTHCHHUC
IIHMCBbMCHHBIX pa60T
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MPOTEKAHUS XUMHYECKUX
MPOIIECCOB;

e TIPHUBOJIUTH MPUMEPHI
TUIPOJIN3a COJIEH B MOBCEIHEBHOM
JKM3HU YCIOBEKA, OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA B
MIPUPO/IE, TPOU3BOICTBEHHBIX
rporieccax 1 KU3HEACITeIbHOCTH
OpraHU3MOB; IIPUMEPHI
XUMUYECKHUX PEAKIIUH,
pacKphIBAIOIINX 00IIHe
XUMUYECKHE CBOMCTBA MPOCTHIX
BCIIECTB - METAJJIOB U

HEMETAIIOB;
e IIPOBOJHTH pacyeTsl Ha
HAaXO0XJICHHE MOJIEKYJISIPHOU

dbopMysiBl  yriieBOAOpojga IO
MPOJIYKTaM CTOpPaHHs W IO €ro
OTHOCUTENbHOW  IJOTHOCTH U
MacCOBBIM  JIOJISIM  DJIEMEHTOB,
BXOJISLINX B €r0 COCTaB;

e OCYIIECTBIATH TIOHMCK
XUMHYECKOH HHpOpMalMK 1O
Ha3BaHWSIM, HUACHTH(HKATOpaM,
CTPYKTYpPHBIM bopmynam
BEIIECTB; KPUTUYCCKH OIICHUBATH
Y UHTEPIPETUPOBATH XUMHUUECKYIO
nH(pOpMaIIHIO, COIEPKAIIYIOCS B
COOOIIIEHUSX CPEICTB MacCOBOU
nH(popmanuu, pecypcax
WNuTepHera, HaydHO-TOMYISPHBIX
CTaThsiIX ~C  TOYKH  3PCHUSA
€CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B IIEJISIX BBISBIICHUS
OITMOOYHBIX CY>KICHHMA u
dhopmupoBaHus cOOCTBEHHOM
MO3UIUH;

e TIPCICTABISTh IYTH PEIICHUS
rII00aNBHBIX MPOOJIEM, CTOSIIIUX
nepen 9YeJI0BEYECTBOM:
AKOJIOTHUECKUX, IHEPTeTHUUECKUX,
CBIPBEBBIX, H POJb XHMHHU B
pEIIeHUH YTUX TPOOIIEM.

HEMETaJUIOB B
MOJIEKYJISIPHOM U
OKUCITUTEIBHO-
BOCCTAaHOBUTEJILHOM BUJIE.

O0bsicHATh M3MeHeHns
(UBHYECKUX U XUMHYECKHUX
CBOIICTB METAJVIOB B
MIEPUOJIE U TPYIIIIE.

CocraBicHHE CXeM
KOHCIICKTOB IPOBEICHHUS
CpaBHEHHUIA, 0000IIECHUH,
BBIBOZIOB. CBeJIcHbBS O
METaJllIaX KaK XUMHUYCCKUX
3JIEMEHTaX U IMPOCTHIX
BEILIECTBAX.

Pemenue 3ana4 Ha
HaXO0X/ICHUE
MOJIEKYJISIPHOHN (hOpMYIIBI
YTJIEBOJIOPOIOB.

Pe3y.]'IBTaTI/IBHOCTB

I/IH(i)OpMaLII/IOHHOFO ITOMCKa.

BinstHre npupoaHbIX
HUCTOYHUKOB
YTIEBONOPOIOB Ha
OKPYXKaKoLIyI0 Cpery
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OK, IIK, JIP

Kpumepuu OUECHKU

Memoowl oyenku

OK 01-07; OK 09;

JIP1-12;
JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

- IlpaBunbHOCTH BBIOOpA
CIIOCOOOB peIlIeHNUS 33/1a4;

- Pe3yIbTaTUBHOCTH
UH()OPMAIIMOHHOTO TIOMCKA;
YMEHHE MPOBOJHUTDH OLIEHKY
nHpopMmanuu;

- yMeHue pOopMyIUpOBaTh U
OOBACHATH OCHOBHBIC
3aKOHBI, IPABUIIA;

- 00001IEHNE U
CHCTEMaTH3UPOBaHHE
3HAHWUH 00 OCHOBHBIX
3aKOHAaX XUMUH, SBJICHUSX;
- yMEHHE CpaBHUBATH,
000011aTh, CTPOUTH
JOTUYECKHUe
YMO3aKIIOYCHHUS, JIeIaTh
BBIBOJIBL;

- pa3BUBaTh TBOPUYECKHE
CIIOCOOHOCTH.

-BeinosiHenue
CaMOCTOSITEIIbHBIX
KOHTPOJIbHBIX paboT;
-BBIIIOJIHEHUE

YIPaXKHEHUH, JOMAIIHHUX

3aJIaHuM;
-IIOArOTOBKA

MPE3CHTAINM, JIOKJIAJIOB,

pedeparos;

- TeKYIIU{ KOHTPOJIb B
(dbopMe: ycTHOTO oIpoca,
3aIIUTHI IPAKTUIECKUX
3a/1aHUM, TBOPUYECKUX
paboT, MHANBUTY ATTBHBIX
U IPYIIIOBBIX 3a1aHMI;

- BBIITOJTHEHUE
MPaKTUYECKHUX padoT;

- IPOBEJICHUE
TECTHPOBAHUSI.
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