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1 .MOACHUTEJIbBHASA 3AIINCKA

1.1. Oobs1acTh NIPUMEHEHUA POTrPAMMBbI

O61eo0pazoBaTenbHas yueOHast JUCIUIUIMHA «XUMHs» u3ydaercs B ¢punuane 'Y B
r. U36epbame Ha otnenenunn CIIO, peanu3zyromero oOpa3oBaTeabHYI0 MpOrpaMmmy
cpemHero obmero oOpa3oBaHMsl B MPEAeiax OCBOSHUS OCHOBHOW Mpo(decCHOHaATLHOM
oOpazoBarensHoil nmporpammbel CITIO (OIIOIT CIIO) nHa 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpU TOATOTOBKE CIEIHAIMCTOB CpenHero 3BeHa. [Iporpamma
paspaborana Ha ocHoBe TpeboBanuii PI'OC cpennero obmero o6pa3zoBaHus,
NPEABIBISIEMBIX K CTPYKTYpe, COJEPKaHUIO W pe3yJbTaTaM OCBOCHHUSA Yy4eOHOM
guctuiinael «Xumus, ®I'OC CIIO no cnemuanpHoctu 38.02.01 «9K0OHOMHKA H
Oyxraarepckuii y4der (0 OTpacjisiM)», B COOTBETCTBUHM ¢ PexomeHmanusMu Io
OpraHM3aliy TOJYYCHHS CpPEAHEro o0mero oOpa3oBaHUS B Mpeneiax OCBOCHHS
00pa3oBaTEIbHBIX MPOrPAMM CPEIHETO MPOoQecCHOHAIBLHOIO0 00pa3oBaHMs Ha 0ase
OCHOBHOTO  00miero oOpa3oBaHUsi C  y4eToM TpeOoBaHUM  deaepanbHbIX
TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJy9aeMOi MpodheCcCu.
JlorHaHHas mporpaMMa OpPHUEHTUPOBaHA Ha JIMYHOCTHBIE METONPEIMETHBIE U
MPEAMETHBIX KOMIICTCHITUH.

JIMYHOCTHBIX:

- YCTOWYMBBIA MHTEPEC K UCTOPUU U JIOCTHXKEHHUSIM B 00JIaCTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJIOCTH 32 POCCUUCKHUE €CTECTBCHHBIC HAYKH;

- TOTOBHOCTh K MPOJODKEHUIO 00pa3oBaHMs, MOBBIIICHUIO KBaTU(UKAIIUU B
n30paHHON MTPOGECCHOHAIBHON JIEITEIIBHOCTH C UCIOJb30BaHUEM 3HAHUM B 00JIaCTH
CCTECTBEHHBIX HAYK;

- OOBEKTHBHOE  OCO3HAHME 3HAYMMOCTA  KOMIETCHIMH B  oOjactu
CCTECTBEHHBIX HAyK JIJIsl YEJIIOBEKa M OOIIECTBA, YMCHUE UCIOJB30BaTh TCXHHUUCCKHEC
JTOCTIDKCHHSI B 00JTACTH XWUMUH, JIUIS TOBBIIIICHUSI COOCTBEHHOTO WHTEUICKTYaTbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaIbHOM eITeTbHOCTH,

- YMEHHUE TPOaHATU3UPOBATh TEXHOTCHHBIC ITOCICICTBHS JJI OKPYIKaIOIIeH
Cpelbl, OBITOBOW 1 TPOU3BOJACTBEHHOM JIEATETLHOCTH YETIOBEKA;

- T'OTOBHOCTh CaMOCTOSATCIIbBHO ,Z[O6I>IB3TB HOBBIC 1JIA ce0s ecTeCTBEHHO-



HAay4yHbl€ 3HAHUS C MCIOJb30BAHUEM JUII OTOTO JOCTYMHBIX HCTOYHHUKOB
uHbOpMaInu;

- YMEHHME YINPABIAThH CBOEH IO3HABATEIBHOM AEATEIIBHOCTHIO, MPOBOJAUTH
CaMOOIICHKY YPOBHsI COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHSI,;

- YMEHHE BBICTpANBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIEHUS B KOMAaHJIE IO
pelIeHno o0IUX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMUSI;

- MeTanpeaMeTHbIX:

- OBJIQJICHUE YMEHUSAMH M HABBIKAMHU PA3JIMYHBIX BHJOB I103HABATEIBLHOU
JIESITEILHOCTH JIJISI M3YUEHMS PA3HBIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOIO MUPA;

- MPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHUS (HAOIIOJEHHUS, HAy4YHOTO
AKCTIICPUMEHTA) ISl M3YYCHHUS Pas3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, C KOTOPBIMU BO3HUKAET HEOOXOJMMOCTh CTAJIKUBATHCA B MPO(eCcCUOHATBHON
cdepe;

- yMEHHE OIpPESATh 1IN U 3aJaud JeATeIbHOCTH, BRIOUPATh CPEJICTBA IS
WX JOCTH)KECHUS Ha MPAKTUKE;

- YMEHME  WCIOJb30BaTh  pPa3jIMYHbIE  MCTOYHUKHA  JUISI  TIOJy4YECHHUS
€CTEeCTBEHHOHAYYHOU MH(OpMAIIMKU U OIIEHUBATh €€ JOCTOBEPHOCTH JIJIsl TOCTUXKECHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

- npeAMeTHBIX:

- c(hOpPMHUPOBAHHOCTh YMEHUM MOHUMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOTO
3HaHUS I KaXIOTO 4YeJIOBEKa, HE3aBHCUMO OT ero ImpodeccCHoHalIbHON
JeSATEIIbBHOCTH, pa3ndaTh (DaKThl U OLICHKH, CPAaBHUBATH OIICHOYHBIC BBIBOBI, BUIACTH
UX CBA3b C KPUTEPUSAMHU OLICHOK U CBSA3b KPUTEPUEB C OIPEHEIEHHONM CHUCTEMOU
IICHHOCTEH;

- dbopMupoBaHUE TOHWMAaHUS W B3aUMO3aBUCUMOCTH XHUMHHU C JPYTHUMHU
€CTEeCTBEHHBIMHU HayKaMH,

- cOPMHUPOBAHHOCTh TOHUMAHUS BIUSHUS €CTECTBEHHBIX HAyK Ha
OKPYXKAIOIIYyI0  Cpely, OJKOHOMHUYECKYH, TEXHOJOTUYECKYI0, COLHUAIBbHYIO U
ATUYECKYIO CEephl EeATETLHOCTH YETIOBEKA;

- BJIaJCHUC 3HAHUAMHU O HanOoJee BaKHBIX OTKPBITUAX W OOCTHXXCHHAX B
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00JIaCTH XUMHH, MOBIUSBIINUX HA 3BOJIIOIHIO MTPEACTABICHUN O IPUPOE, HA PA3BUTHE
TEXHUKH U TEXHOJIOTU;

- c(hOpMHPOBAHHOCTh YMEHUSI MPUMEHATh €CTECTBEHHOHAYYHBbIE 3HAHUS JIs
OOBSICHEHHSI ~ OKPYXAIOIIMX  SIBJICHWUN, COXpaHEHHUS 3J0pPOBbs, OOECHeUYeHUs
0€30MaCHOCTH  KU3HENEATEIbHOCTH, OEpeKHOro  OTHOLIEHHS K  INPUPOJIE,
pallMOHANBHOTO TMPUPOJONOIB30BAHMS, a TAaKKE BBIIIOJIHEHHUS] POJIM TPAMOTHOTO
MOTPEOUTENS;

- c(hOpMHPOBAHHOCTh YMEHHUI aHaU3UPOBATh, OLICHUBATh, MPEACTABICHUS O
HAay4YHOM METO/I€ ITO3HAHMS IIPUPOJBI U CPEICTBAX U3YUECHHUS MEraMUpa, MakKpoMHUpa 1
MUKpOMHUpA; BIQJIeHUE MpUEMAMU €CTECTBEHHOHAYYHBIX HAOJIOACHUI, OIBITOB
UCCJIEIOBAHUI U OLIEHKH JOCTOBEPHOCTH MOJyYE€HHBIX PE3YyJIbTaTOB;

- BJIAJCHUE TMOHATUMHBIM allapaToM XUMHUU KaK HayKH, MO3BOJISIIOLIUM
MO03HAaBaThb MHUp, YYaCTBOBATh B JUCKYCCHAX [0 €CTECTBEHHOHAYYHBIM BONpPOCAM,
UCIOJIb30BaTh pa3jMyHble MCTOYHUKH MH(POpPMAIUH JJs MOATOTOBKH COOCTBEHHBIX
paboT, KPUTUYECKM OTHOCUTbCS K coobmenusm CMMU, coxpepxamum HaydHYIO
uHdOpMaITHIO.

- c(OpMHPOBAHHOCTh HABBIKOB 0O€30mMacHO pabdOThl BO BpEMsl MPOEKTHO-
UCCJIEIOBATENLCKOW M 3KCHEPUMEHTAIBHOM NIESITENIbHOCTH, MPU HCIOJIb30BAaHUU
1abopaTOpHOTO 000PYIOBAHUS.

- KonuyecTBO yacoB Ha OCBOEHHE MPOrpamMMbl y4eOHOM AMCIMUIUIMHBI IO
ouHol (popme 0OyueHwus 724.

- 1.2. MecTto AUCHUIUIMHBI B CTPYKType MpPOrpaMMbl MOATOTOBKH
CIEeNUAJMCTOB CPeAHEro 3BeHa: IMCUUIIMHA BXOJIUT B O0ILIETYMaHUTAPHBIN ITUKJI.

- VYyeOHasi IUCHUIUIMHA «XUMUS» SBIAETCA YYEOHBIM MPEAMETOM MO BHIOOPY U3
oOsi3aTenbHONM TpeaMeTHOM obsact «EctecTtBeHHbie Hayku»y, DI'OC cpemnero
obOmero  obOpa3oBaHusl. YdeOHasi  JUCHMIUIMHA  «XUMHUS»  HM3y4daeTcs B
obmreoOpaszoBarensHoM IukIe yueOHoro twtana OIIOIT CIIO na 6a3e OCHOBHOTO
oOmiero obpa3oBaHusi ¢ MOJydeHHEM cpeaHero obmiero oopazoBanus (IIIICC3). B
yuebHbix miaHax [IIICC3 mecto yueOHOW IUCHUIUIMHBI «XHMHUS»— B COCTaBe

00111e00pa30BaTeNIbHBIX YUYE€OHBIX JUCHHUIUIMH, (POPMHUPYEMBIX H3 00s3aTEIbHBIX
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npeaMeTHbix obnacteir @I'OC cpennero obmiero odpa3zoBaHus, A CIELUATBHOCTH
CIIO 38.02.01 «9xoHoMHuKa U Oyxrajarepckuid yder (mo orpaciasim)» (0a3oBoi

MOATOTOBKH), JUCIHUIUIMHA BXOJAUT B IMKI 0a30BBIX 00I1€00pa30BaTeIbHBIX

JVCLUTLINH.
1.3. Heau u 3a1a4u AUCHUILIHHBI - TPe0OOBaHUSI K pPe3yJibTaTaM O0CBOEHHUSA
TUCUMILTAHBI:

B pesynbpTaTe OCBOCHMS UCHUUILIMHBI O0YyYaroImUACS
JIOJDKEH YMeTh: - TMPUBOJUTH TMPUMEPHI HKCIEPUMEHTOB U (W) HAOIIOICHUH,

00OCHOBBIBAIOLIMX ATOMHO-MOJIEKYJISIPHOE CTPOEHUE  BEIIECTBA, CYIIECTBOBAHHE
AJIEKTPOMArHUTHOTO IOJISI M B3aUMOCBSA3b JJIEKTPUYECKOTO W MArHUTHOIO IIOJIEH,
BOJIHOBbIE W KOPIYCKYJIIPHBIE CBOICTBAa CBE€TAa, HEOOPAaTUMOCTh TEIIOBBIX
IPOLIECCOB, pa30EraHue TaJaKTHK, 3aBHCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYpHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTM XHMMHYECKOW pEakIUu OT TeMIIepaTypbl H
KAaTaJIM3aTOPOB, KIETOYHOE CTPOCHHE JKUBBIX OpraHu3moB, poJsib JJHK kak Hocutenn
HACJIECTBEHHOW MH(pOpPMaIlK, 3BOJIIOLUIO )KMBOW MPHUPO/IbI, IPEBPALLEHUS SHEPTUU
Y BEPOATHOCTHBIA XapaKTep MPOLECCOB B KUBOW U HEKUBOM IPUPOJIE, B3AUMOCBS3b
KOMIIOHEHTOB DKOCHCTEMBI, BIIUSIHUE AEATEIbHOCTH YEJI0BEKA HA DKOCUCTEMBI;
-0O0OBSACHATH  NPUKIATHOE  3HAYEHUE  BaKHEHUIINX
JOCTHKEHHUI B 00JIaCTH €CTECTBEHHBIX HAyK JJIA: PA3BUTHUSl SHEPreTUKU, TPAHCIIOPTA
U CPEICTB CBSI3H, MOJYYEHUsI CUHTETUYECKUX MAaTEPUAJIOB C 3alaHHBIMU CBOWMCTBaMH,
co3faHusi OMOTEXHOJOTWUM, JieYeHUS HWH(DEKIMOHHBIX 3a00JIeBaHHM, OXpaHBI
OKPYKAIOIIEN CPELBI;
- BBIJBHTraTh FMIOTE3bI U IPEAIararb MyTH UX MPOBEPKH, JEIATh BBIBOJBI HA OCHOBE
HKCIIEPUMEHTAIbHBIX JAHHBIX, MPEACTaBICHHBIX B BuUAE Tpaduka, TaOJULBI WIH
JMarpaMMmBbl;
- paboratb ¢ HayyHOW wuH(oOpMalmen, coaepxkameiicas B coobmenusx CMU,
MHTEpPHET-pECypCax, HAYYHO-TIOMYJIIPHON JTUTEPATYPE;
- BJIAJIETh METOJAMU ITOMCKA, BBIIEISATH CMBICIOBYIO OCHOBY M OLIEHUBATh

JIOCTOBEPHOCTH MH(POPMALIHH;



- HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHMS B IPAKTUUYECKON JEATETbHOCTH U
NOBCEJHEBHOM KWU3HM I OLEHKM BIMSHUS Ha  OpraHM3M  4YeJlOBeKa
AJIIEKTPOMATHUTHBIX BOJH M PAAMOAKTUBHBIX U3TYyYEHUH, SHEProcOepeKeHUS;

- 0e30mMacHOro UCMIOIB30BAHUS MAaTEPUATIOB U XUMUYECKUX BEIIECTB B OBITY;

- mpodunakTUkd HMHQEKIMOHHBIX 3a00JIeBaHUN, HUKOTHHOBOHM, AalIKOTOJBHOW U
HAapKOTUYECKON 3aBUCUMOCTEM;

- OCO3HAHHBIX JINYHBIX IEVCTBUAN [0 OXPAHE OKPYKAIOLIEN CPEABI

- 1.4. PexoMeHayeMoe KOJMYECTBO 4YACOB HAa OCBOEHHE TNPUMEPHOIi
NMpOrpaMMsbl Y4eOHOM TUCIUILIMHBI:

- MaKCUMaJbHOU yueOHOU Harpy3ku obydaromierocs Ha JJO: - 72 gacoB, B ToM
yucie: o0s3aTeIbHON ayIMTOPHON y4eOHOW Harpy3ku oOydaromierocs -36 4acoB u3
HuX 18 nexnuonHeIX, 18 mnabopaTopHBIX, CAMOCTOSITENFHOM pabOThl 00YUYaAIOMIETOC —

32 yaca.

2. OBIIASI XAPAKTEPUCTHKA YYEFHOM JUCIHUAILIMHBI «ECTECTBO3HAHME».

XUMHUSI - HEOThEMJIEMasi COCTABJISIIONIAsl KyJIbTYpPbl: OMpEAesis MUPOBO33PEHUE
YyeJoBeKa, OHO MPOHUKAET U B TyMaHUTapHYIO chepy, U B OOLIECTBEHHYIO >KU3Hb.
PanronanbHBI  €CTECTBEHHOHAYYHBIM METOA, CQOPMHUPOBABIIMIHCA B paMKax
€CTEeCTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHOHAYYHYIO0 KapTUHY MHUpPa, HEKOe 00pa3Ho-
bunocodckoe 0000IIEHNE HAYYHBIX 3HAHUH.

XuMHs - HayKa O BEIIECTBAaX, UX COCTaBE, CTPOCHWH, CBOMCTBAX, IMpoIeccax
MpEeBpaIlleHUs], HUCIOJb30BAHUU 3aKOHOB XHMHUU B MPAKTUYECKOW JESITEIBHOCTH
JIIOJIEH, B CO3JJaHUU HOBBIX MaTE€pPUAJIOB.

B npodeccuonanbHbix 00pa30BaTENbHBIX OpPTraHU3alUsSIX, PEATU3YIOIINX
o0pazoBaTeIbHYIO MIPOTPAMMY CpEHEro 00IIero oopa3oBaHus B Mpejeaax OCBOCHUS
OIIOIT CIIO Ha 6a3e 0CHOBHOTO 0011er0 00pa30BaHMsl, U3YdaeTCsl « XUMHUS, YTO HE
HapylIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOr0 00pa3oBaHus cTyaAeHTOB. [Ipu
ocBoeHuu npodeccuii CIIO u crnenmanpHOcTer CIIO coruaabHO-3KOHOMHUYECKOTO U
TYMaHUTApHOTO Tpodriield MpopecCHOHATIBHOTO 00pa30BaHUsl XUMHUS WM3Y4aeTcs Ha

6azoBoM ypoBHe DPI'OC cpemnero o0Omiero oOpa3oBaHHsI C YYETOM CHEHU(BUKH
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ocBaMBaeMoOM mpodeccur WM CIEeHUATBHOCTH. JTO BBIPAXKAETCS B COAEP’KaHUU
oOyueHusl, KOJIMYECTBE YACOB, BBIJCIAEMbIX Ha U3YYCHHE OTIEIBHBIX TEM
NporpamMMbl, TIIYyOMHE HMX OCBOCHHMS OOydYaloIIMMHCS, O0bEME M XapakTepe
NPAKTHUECKUX 3aHATUH, BUIaX BHEAYIUTOPHONU CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.
B nponecce peanuzainuu cojepKaHus U U3y4eHUU y4eOHOro MaTepuayia Mo XUMUU
1eJeCO00pa3HO AKIEHTUPOBaTh BHHUMAHHUE OOYYaIOIIUXCS HA >KU3HEHHO BaKHBIX
OOBbEKTaX MPHUPOABI M OpraHu3Me 4deloBeka. IJTo ruapocdepa, armochepa u
ouocdepa, KOTOpbIE PACCMATPUBAIOTCS C TOUKH 3PEHUS XUMUYECKHX COCTAaBOB U
CBOMCTB, MX 3HA4Y€HUs [UIS JKU3HEIACATEIBHOCTH JIIOJEW, O3TO COJEpKaHHE,
OCBEIIAIONIEE POJb BAXKHEUIINX XUMHUYECKHX 3JIEMEHTOB B OpPraHM3ME YeJIOBEKa.
3aMeTHOE MECTO B COJIEp’KaHUU YUEOHON AMCLUUILIMHBI 3aHUMaeT YYeOHbIN MaTepua,
HE TOJIbKO (DOPMUPYIOIINI €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa y CTYAEHTOB, HO U
PacCKpBIBAIOIIMN MPAKTHYECKOE 3HAYEHUE €CTECTBEHHOHAYYHBIX 3HAHHM BO BCEX
cdepax KU3HU COBPEMEHHOT'O OOIIECTBA, B TOM YHUCIIE B TYMaHUTapHOH cdepe.

B nenom ydeOHasg NUCHUILIMHA «XHMHS», B COJIEPKAHUM KOTOPOM BEIyIIUM
KOMIIOHEHTOM SIBIISIFOTCSI HAy4YHbIE 3HAHMS U HAyYHbIE METOJbl MO3HAHHUS, TIO3BOJISET
chopMHpoOBaTh Yy OOYYAIOMIMXCS LEJIOCTHYIO €CTECTBEHHOHAYYHYIO KApTHUHY MHpA,
npoOyANUTh Y HUX AMOLIMOHAIHO-IIEHHOCTHOE OTHOILIEHHE K U3y4aeMOMYy MaTepHuaiy,
TOTOBHOCTh K BBIOOpPY JIEWCTBHI OMpEACIICHHON HANpaBJICHHOCTH, YMEHHE
KPUTHYECKHU OIEHUBATh CBOU U UY>KHUE JACHUCTBUS U TOCTYIIKHU.

WuTerpupoBaHHoe  cojepkaHue  y4eOHOH — AMCUMIUIMHBI  IO3BOJISIET
MpenoAaBaTe/ll0  XWMHUU OpPraHW30BaTh HW3YyYECHHE AUCUUIUIMHBI, HUCIOIb3YS
UMEIOIIMECS] ~ YacTHbIE  METOJMKM  TpenojaBaHus  npeamera.  M3ydenwue
o01reo0pazoBaTeNbHON yUeOHOW NUCIUIUTMHBI « XUMUS» 3aBEPINACTCS MOABEIACHUEM
uToroB B ¢opme audPepeHInpOBaHHOTO 3ayeTa B paMKax MMPOMEKYTOUHON
aTTecTaluu CTyJIeHTOB B mnpouecce ocBoeHusi ocHoBHOM OIIOII CIIO ¢ nomyuenuem

cpeanero oomero obpazoanus ( [ITICC3).



3.COJAEP)XAHUE YYEBHOM JUCIUILJIMHBI.
3.1. Conep:xanue yueOHOM AMCUMNINHBI.
OO0mas 1 HeOPpraHM4YecKass XuMMS.

BBenenne.  Xumuyeckas — KapTHHAa  MHpa  KakKk  COCTaBHas  4acTh
€CTECTBEHHOHAYYHOW KapTUHBI MHpa. Poilb XWMUM B KU3HM COBPEMEHHOIO
oOmectBa. [IpuMeHeHrne NOCTHKEHUN COBPEMEHHOM XMMHUU B TyMaHUTapHOU cdepe
JESTEIbHOCTH 00LIecTBa. XUMUYECKOE COJIEpKaHne YUeOHON TUCIUIUIMHBL «XUMUSD)
pu ocBoeHnH cniennanibHocTer CIIO connanbHO-3KOHOMUYECKOTO M TYMaHUTAPHOTO
npoduiiei mpodeccuoHanTbHOr0 00pa30BaHMUs.

OcCHOBHbIC IOHATHUA M 3aKOHbI XUMMH.

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XHUMUYECKAN 3JIEMEHT U
¢dopmMel ero cymiectBoBanus. [IpocTeie u cinoxHbie BeniecTBa. Jlemonctpauun Habop
MoOJiesiel aToMOB M MoJieKyll. M3Mmepenue BemiectBa. OCHOBHBIE 3aKOHBI XWUMMHH.
Macca aroMoB M MoJieKyJ. OTHOCUTENBbHBIE ATOMHAs W MOJIEKYJSpPHAasT MaccChl.
KommuectBo Bemecta. [loctostnnas ABoraapo. MossipHas macca. 3akoH ABOrajipo.
MoutsipHblii 00beM ra3oB. KonnuecTBEeHHbIE N3MEHEHHS B XMMUHU KaK YaCTHBIN CiIydai
3aKOHOB II€PEX0/1a KOJIMYECTBEHHBIX N3MEHEHNI B KauecTBeHHbIC. M. B. JIoMmoHOCOB-
«MEPBBIM  PYCCKMM YHHMBepcuUTeT». MWInmocTpanuu 3aKkoHa COXPaHEHUsS MAacChl
BEILIECTBA.

IMepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX
seMmenToB JI.1. MenaeneeBa.
OtkpeiTue Ilepuonuueckoro 3akoHa. Ilepuoauueckas cucreMa XHUMHUYECKHX

sanemenToB /. . Menneneesa. 3nauenue [lepuoanueckoro 3akona u [leproanueckoit
cucteMbl xuMmuueckux sneMeHToB J[. M. MennpeneeBa mis pa3BUTHS HAYKH H
MOHUMAaHUsI XUMHYEeCKOoW kapTuHbl Mupa. . WM. MenneneeB o0 oOpa3zoBaHuu u
rocyaapcTBeHHoW nosutuke. Jlemonctpauust Paznuunbie ¢gopmbl Ilepuogmueckoit
CHUCTEMBI XUMHYECKUX djIeMeHTOB J[.M1.MeHpaeneena.

Boaa. PactBopsl

Boz:a B IIpUpPOIC, 6I>ITy, TEXHUKC MW Ha IMIPOU3BOACTBE. duznyeckue u
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XUMUYECKUE CBOKCTBA BOAbL. OnpecHeHUEe BOAbl. ATpEeraTHble COCTOSIHUS BOJBI U €€
IIEPEXO0Ibl U3 OJHOTO arperaTHOrO COCTOSIHUSA B Apyroe. [lemoncTpanns dusnyeckue
CBOMCTBA BOJbI: MOBEPXHOCTHOE HATSKEHHUE, CMAaUMBaHHE. XUMUYECKUE PEAKIIUU.
[ToHsiTHE O XUMUYECKON peakuuu. TUIbl XUMHUYECKUX peakuuil. CKOpOCTh peakluy U
(dakTopbl, OT KOTOpPHIX OHAa 3aBHCHUT. JlemMoHcTpammsi XHUMHUECKHE pEaKlIud C
BBIJICJIEHUEM TETUIOTHI.

Heopranuyeckue coeuHEeHUs.

Knaccudpukanuss HEOpPraHM4EeCKMX COEAMHEHMH M HuX cBoWcTBa. OKCHUIBI,
KHCJIOTBI, OCHOBAaHMS, COJU. BakHednme cOeIMHEHUs METaUIOB U HEMETAJUIOB B
IPUPOJIE M XO3AWCTBEHHOW JEATEIBHOCTHM 4YeJOBeKa. MeTambl W CIUIABBL
CoenuHeHUs: METAJJIOB KaK COCTaBHAsl YacTh CPEACTB M300pa3UTENIbHOTO MUCKYCCTBA.
HewmeTamibsl 1 ux coeTMHEHUS.

Opranuyeckasi XuMusi

Oprannueckue coearHEeHHsT (OCHOBHBIE TIOJIOKEHHMSI TEOPUHU  CTPOCHUS
OpraHUYecKUX COoeIMHEeHH. MHorooOpasue opraHnyeckux coeauHeHuil. llonsTue
U30MEPHUH.

\Vrnesomoponsl. [lpenenbHble W HENpeneiabHBIC YIIEBOAOPOAbL. Peakius
nonumepusanuu. IIpupoaHple HWCTOYHHMKM — YTI€BOJOPOJIOB. YTIIEBOJOPOABI KaK
OCHOBa MEXJIYHApOJHOI'O COTPYIHUYECTBA U BaXKHEUIINI MCTOYHUK (POPMUPOBAHUS
oromxera PO. Kucnopoacoaepskaiiyue opraHu4ecKre BelecTna.

IIpencraBurenu KHCIIOPOACOAEPKAIUX  OPraHUYECKUX  COCAUHEHMM:
METUJIOBBIA M 3TWJIOBBII CIIUPTHI, INIMLEPUH, YKCYCHAsI KUCIOTa. JKHUPBI KaKk CIOXKHBIE
3¢upbl. YTIIeBOAbL: III0K03a, Kpaxmall, HeJUT0103a. A30TCOAEpKallue OPraHnYeCKue
COCIMHEHUS. AMHHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHne u Ouosiormueckast QyHKIUS
OEJIKOB.

JdeMoHcTpauus:

Paznuunbie BUABI IIJIACTMACC U BOJIOKOH.

X¥VMHUA U KU3Hb.

Xumus u OpraHu3M 4YCJIOBCKaA. XHWMHYECKHE DJIEMEHTHI B OpraHu3ME 4YCJI0OBCKaA.
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Oprandueckre M Heopranudeckue BeriecTBa. OCHOBHbIE >KM3HEHHO HEOOXOIUMbIE
COEJIMHEHHUS: OETIKH, YTIEBOAbL, )KUPbI, BATAMUHBI.

VYrieBonbl - TJIaBHBIA HWCTOYHHUK DHEPrUM oOpraHu3Ma. Poib XKUpOB B
opraHu3Me. XO0JECTEPUH U €ro poJib B 310POBBE UeIOBEKa. MUHEpalbHbIEC BEILIECTBA B
NPOAYKTaxX MUTAHUA, TUIIEBbIE 100aBKu. COaTaHCUPOBAHHOE MMUTAHUE.

Xumust B ObiTy. Boma. KauectBo Boabl. Moromue W 4YUCTSIIME CPEICTBA.
[IpaBuna Ge3omacHOW pabOTHI CO CpPeACTBAMU OBITOBOM XUMHUHU. POib XMMHUYECKHX
AJIEMEHTOB B JKM3HU pacTeHUU. YH0OpeHus. XUMHUYECKHE CpPEICTBA 3alllUThI
pacTEHU.

3.2. PexomeHayemMoe KOJIU4YECTBO YACOB HA OCBOEHHE MPOTrPaMMBbI
AUCHUIIIHHBI
MaKCUMaJIbHOW yueOHOU Harpy3ku oOydaromierocsi 72 4acoB, B TOM 4HCIIE Ha

JO: ob6s13aTenbHOM ayAUTOPHOM yueOHON Harpy3ku oOydaromierocs 36 yaca;

CaMOCTOSTENIbHOM paboThl 00yJaromerocs 32 4acos.

5.3. O0bem yueOHOI TUCHUIJINHBI U BUAbI Y4eOHOH PadoThI

Buj yueOHoit padoThl Oovem uacos /10
J10
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTesibHAs ayIUTOPHAs y4eOHAs HATPY3Ka (Bcero) 36
B TOM YHCJIC:
[IpakTyeckue (JlabapaTopHbIe) 3aHATHS 18
TEOPETHUECKUE 3aHATHS 18

KOHTPOJIbHBIE paOOTHI -

KypcoBasi paboTa (mpoeKT) (eciu npedycmompero) -

CamocrosiTe/ibHasi padoTa cTy/eHTa (BCero) B TOM YHCIIe 32

pelieHne 3a1a4 opopMiIeHre 0TYETOB paboTa ¢ y4eOHUKOM
MOATOTOBKA JTOKJIAJ0B U pedhepaToB
UToroBas arrecraums 6 popme ougpepenyuposannoeo zauwema  IATT 4
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4. TemaTuueckoe IJIAHUPOBAHUE yqeﬁﬂoﬁ AUCHUIIJIMHBI «KXXUMMUHA»

HaunmeHnoBanue Coaep:xkanue yueOHOro MmaTepuasa, JJabopaTopHblie Oo0beMm | nexkuuu | JIaboparopHbie | YpoBeHb
pa3/iesi0B U TeM PadoThI U MPAKTHYECKHUE 3AHATHS, CAMOCTOSATEJIbHAA | YaCOB OCBOCHMS
padoTa o0yyarmuxcs, KypcoBasi padbora (Impoekr)
Tema 1. Beegenne. | Conep:xanue y4eOHOro MmaTepuaJia 6
XuMHUecKast
1. Xumus kak Hayka. [IpeqmeT u MeToA TUCHUTUIUHBIL. 2 2
KapTHHAa MHpa Kak
2. EcrecTBO3HaHME U XUMUS
COCTaBHAsI YaCTh
. 3. Ilepuonpl pa3BUTHUSI XUMUHU.
€CTECTBEHHOHAY4YHOU
CamocrosiTesibHAA padoTa 00y4aKOIIUXCH: 2
KapTUHBI MUDA.
NuauBuayanbHOE MPOSKTUPOBAaHKE B (hOpMe HAMMCAHUS
pedepaToB Ha TEMBL: « ATXUMUSY; «3HAYCHUE XUMUU B
YKU3HU YEJIOBEKA.
Tema 2. ATomMHO- Conepxanue y4eOHOro MmaTepuaJia 6
MOJICKYJISPHOC 1. Menbyaiiniye 4acTUIBI. 2 2
yuenue 2. Mogenu ctpoenus aroma. Mogens JI. Tomcona,
[Tnanerapnas mozens J. Pezedopaa. moctynaTsl
bopa
CamocrosiTesibHAs padoTa 00y4Ya0IMXCH 2
Ponb xumuu B MmeauiuHe; Poiab XuMuM B KOCMOJIOTHU
Tema 3. OcHoBHble | Coep:kaHue y4eOHOT0 MaTepuasa 10 2 2
MOHATUSL U 3aKOHBI 1. OcHoBHble TOHATHS XUMUU. OCHOBHBIE 3aKOHBI
XHMHUH XUMUU
2. llepuonuueckas 3aKOH U CTpoeHUE aToMa. Tabnuia
JI.M.MenneneeBa
3. Moab 1 MossipHasi Macca
KoHTpoJsbHbIe padoThl. 1

11
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Pemenue TekcToB

CamocrosiTesibHasi padoTa 00yyaromuxcs
Koncnexkr: «/I. 1. MenaeneeB 06 00pa3oBaHuU U
rOCYJJapCTBEHHOM ITOJIMTUKE)

Tema 4. BemrectBo.
Kanaccupukanus
BellecTBA.

Conep:xxanue yueOHOro MaTepuaJia

12

1 Kinaccudukarius BeliecTna: xXuaKue, TBepbIe,
razoo0pasHbIe.

2. MeTaisl, HEMETAIIIbI OKCHJIBI, KUCIOTBI, COJIH,
OCHOBaHMUSA

KonTposbHbie padoThl.
Pemenue tecToB.

CamocTosiTesibHast padoTa 00y4arIINXCs

NunuBuayansHOE TPOSKTUPOBaHUE B (POpME HamKMCaHUs
pedepaToB Ha TeMbI: «KOBaJIeHTHAS CBA3bY,
«Mertanuueckas XuMu4eckas CBs3b», «BomopoiHas
XUMHUYECKAS CBA3DY.

Tema 5.
XuMnueckune
npouecchl B
armocgepe

Conep:xxkaHue y4eOHOro MaTepuaJia

1. Xumudeckuii cocTaB BO3ayxa.
2.At™ocdepa 1 KIumar

3.Ucrounuku 3arps3HeHusi aTMOC(HEPHI.
4. O30HOBBIC JIBIPHI

12

KoHnTpoabHbie padoThl
Pemenne tecTos.

CamocrosiTeibHAs padoTa 00y4alIIHUXCH

NuauBuayansHOE MPOCKTUPOBAHUE B (DOpME HATMCAHUS
pedeparoB Ha TeMbl: «ATMOCc(epa. XUMUYECKUN COCTaB
BO3/yXa»; «rII00aTbHBIC TOCIEICTBHS 3arpsI3HEHUS
aTMochepb»

12
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Tema 6
XuMuueckue
npouecchl B
ruapocoepe

Cojaepikanue y4eO0HOr0 MaTepuaJa

1. Bona Bokpyr Hac. Boanblie pecypchbl 3eMIIH.
2.Ou3nueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI

3. Bonxa, pactBopsl. [lokazaTens KHCIOTHOCTH pacTBOPOB
pH

4. 3arpsi3HEeHHE BOJIBI U CITIOCOOBI OUUCTKH

12

KoHTpoJbHbIEe pad0ThI
Pemenne tectoB

CamocrosiTeJibHAs padoTa 00y4alOIIHXCS

«MHnuBUIyabHOE IPOSKTUPOBAHUE B (pOpME HATTUCAHUS
pedepaToB HA TEMBI: « XUMUUYECKUN COCTaB BOJBI;
«I'nobanbHbBIE TOCTEACTBUS 3arpA3HEHUS THIPOChEpPhI»;
«BopaHble pecypchl IIJIaHETHI

Tema 7. XumMus B
OpraHusme
YyeJI0BeKa.

Conep:xxanue yueOHOro MaTepuaJia

14

1 Xumuyeckuit coctaB KiIeTKH. MaKpO3JIeMEHTHI,
MHUKPO3JIEMEHTBI, YIbTPAMUKPO3JIeMEHThI. OpraHuyeckue
BEIIeCTBa: OCNKHU, )KUPBI, YTIIEBO/IBI,

2. ®epMeHTHI

3. ButamuHsl.

3. F'opmonbl

KonTtpoJbHbIe padoThl.
Pemienue tectoB

CamocrosiTesqbHAs padoTa 00yYAKIIMXCH

13
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[TpopaboTka KOHCTIEKTOB 3aHATUH, Y4eOHOU JIUTEPATYPHI,
WuauBuyansHOE TIPOSKTUPOBAHKUE B (popMe HATMCAaHUS
pedepaToB (KOMITBIOTEPHOM MpE3eHTALUN) IO OJTHOM U3
TEM:

- DKOJIOTMYECKUE aCTIEKTHI HCITOJIb30BaHUS
YTIIEBOJOPOTHOTO CHIPHSI.

- DTaHOM - BeInyaiiiiee 0Jaro U CTparHoe 3710.
XKu3zHb - 3T0 crIOCOO CYIIECTBOBaHUS OCITKOBBIX TEIl.

- 3HaueHue OENKOBOM U YIIIEBOIHOM MUIIHU IS
YeNI0oBeKa.

- bonesnu, BeI3BaHHBIC e(OUITMITOM BUTAMHUHOB

UTOI'O | 72 18 18 4

Jl1s xapaKTepUCTUKU YPOBHSI OCBOCHHSI Y4€OHOT0 MaTepHalia UCIOIb3YIOTCS CIeayIoIIre 0003HAYCHHUS:
1. - o3HaKOMUTENbHBIN (y3HABAHUE paHEe N3YUYEHHBIX 00BEKTOB, CBONCTB);
2. - penpOAYKTHUBHBIN (BBIIOJHEHHE ICATEIEHOCTH 110 00pa3ily, MHCTPYKIIUHU HITU IO/ PYKOBOJICTBOM)

3. - IIPOTYKTUBHBIN (nmaHupoBaHuE u CaMOCTOSTEIIBHOE BBIIIOJIHEHHE JIEeATEIBbHOCTH, peuieHue IPOOJIEMHBIX 3aja4)

14
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Copneprxanue o0ydeHHs

XapakTepucTUKa OCHOBHBIX BHJIOB Y4E€OHOM J1€ATEITbHOCTH

CTYJICHTOB (Ha YPOBHE Y4E€OHBIX JCHCTBUIA)

Pasmen 2 Xumus.

3HaTh: XMMHUUYECKYIO0 KapTUHY MUpPA, YMETh: AaTh ONpPEAEICHUE U
OIIEpUPOBATH CJIEIYIOLUMH XUMUYECKUMHU HIOHATUSIMH:
(BEILIECTBO», «XUMUYECKUH DIIEMEHT», «aTOM», «MOJIEKYIa»,
(OTHOCHUTEJIbHBIE AaTOMHAs M MOJEKYJIpHAash MacChl», <«MOHY,
«QITIOTPOIIUS, «HA30TOIBDY, «XUMHYECKast CBA3bY,
(QIEKTPOOTPULIATEIILHOCTEY, 17  «BAJEHTHOCTBY»,  «CTEIEHb
OKHCIICHUS», «MOJIb», «MOJIIpHas Macca», «MOJISIPHBIH 00BbeM
ra3ooOpa3HbIX  BEIIECTB»,  «BEIIECTBA  MOJIEKYJISIPHOIO U

HCMOJICKYJIAPHOTO  CTPOCHUA», «PACTBOPBLI», <«OBJICKTPOJIHUT H

HCIJICKTPOJINTY, «OJICKTPOJIMTHYCCKAA JUCCOLIM A,
«COKHCIIUTCIIb u BOCCTaAHOBHUTCIIb), «OKHCIJICHHUEC u
BOCCTAHOBJICHHUC), «CKOPOCTHb XHUMHYECKOH pe€aKuuu»,
<KXHUMHUYCCKOC PaBHOBCCHC), «yr.]lepOI[HHﬁ CKCJICT»,

«(yHKLIMOHAJIbHAA Tpyma», «u3oMepus» Braners: PackpbsiTue
¢u3znyeckoro cmeicia CUMBONMKM [leproguueckoit  TaGnUIIbI
xuMudeckux snemenToB [I. M. MenzaeneeBa (HOMEpOB 3J€MEHTa,
nepuojia, TPYNNbl) M YCTAaHOBJICHHWE HNPUYMHHO-CIIEICTBEHHOMH]
CBSI3U MEXKJy CTPOCHMEM aToMa M 3aKOHOMEPHOCTSIMH W3MEHEHUS
CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX UMM BEILECTB B NEpUOAaX U
rpynmnax. XapakTepUCTHKa D3JIEMEHTOB MAaJIbIX IEPUOJOB IO HUX

nosioxxeHuto B [lepuoanyeckon cucreme . . Menneneena

CTpoeHue BenecTBa.

Bopna. PactBopsl.

3HaTh: Y CTAaHOBIIEHUE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX

BCILICCTB OT CTPOCHUA aTOMOB O6p&3y10H_II/IX X XUMHUYCCKUX

15
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DIIEMEHTOB. XapaKTEpPUCTHKA BAKHEHIIMX THUIIOB XUMHYECKHX
CBSI3el M OTHOCHTENBHOCTH d3TOM THmonoruud. OObsIcHEHHE
3aBUCUMOCTH CBOMCTB BELIECTB OT HX COCTaBa U CTPOCHHUS
KPUCTAIZIMYECKUX  pemieTok.  DPopMylaupoBaHHE  OCHOBHBIX
[I0JIO)KCHUH  TEOPUM  DJICKTPOJIUTHYECKOM  JUCCOLMAuuu U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeIUMHEHUH. DOpMyIHpOBaHUE OCHOBHBIX
[I0JIO)KCHUH TEOPUM XHMUYECKOTO CTPOCHHUS OpPraHMYECKHX
COCIMHEHUN M XapaKTEPUCTUKA B CBETE ITOW TEOPUM CBOMCTB
BaKHEHIINX npeacTaBuTeneil 18 OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN YMeTh: XHMMHUYECKHE pEaKIUd Ha OCHOBE BOJBI.
Brnagers: HEoOXoaMMOH 0a30i TEOPETUYECKOTO MaTepuaia, s

PCLICHUA 3a/1a4.

HeOpFaHI/I‘{eCKHe COCANHCHHMUA.

3HaTh: Y CTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX BEILIECTB
OT CTPOEHHUS aTOMOB OOpPa3yIOIIMX HX XHUMHUYECKHX DSJIEMEHTOB.
XapakTepuCTHKAa BAKHEHMIIMX TUIOB XUMHYECKHX CBS3€d U
OTHOCUTENILHOCTH 3Toi Tunoioruu. OObsSCHEHHE 3aBUCUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS KPUCTALIMYECKUX
pewietok. DOpPMyIMPOBAaHWE OCHOBHBIX IIOJOKEHUU TEOPUU
PIEKTPOJIUTAYECKON JUCCOLUAIIMU U XaPAKTEPUCTUKA B CBETE 3TOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCITUHEHUM.
YmeTh: CocTaBnaTh Xumuueckue peakiuu. OObsICHEHUE CYIITHOCTH
XUMHUECKUX TporeccoB. Kiaccupukamus XUMHUYECKHX peakuuit
10 pa3JIM4YHbIM IPU3HAKAM, BBITIOJTHEHHE XAMHYECKOTO

DKCIIEPUMEHTa B TMOJIHOM COOTBETCTBMU C NPABWIAMH TEXHUKH
0e3omacHoctu. HabGmionenue, QukcupoBaHue U ONKCAaHUE
pe3yJIbTaTOB MIPOBEIEHHOTO JKCIIEpUMEHTA Bnaners:

XUMHYSCKIMH CBONCTBAMH METAJIJI0OB M HEMETAJIJIOB.

Opl" aHN4YCCKasd XUMMA.

3Harh:  OmnMcaHue COCTaBa U CBOMCTB BayKHEHIIMX

[pe/ICTaBUTENIe OpraHU4YeCKUX COeIMHEHUI: MEeTaHoa U 3TaHOoJa,
CIIOKHBIX 3(QHUPOB, )KMPOB, MbUI, KAPOOHOBBIX KHUCIOT (YKCYCHOMH
KHCJIOThI), MOHOCAXapuA0B (TJIFOKO3bl), THCAaXapua0B (caxaposbl),

[MoJIMCaxapui0B (KanMaJ'Ia )51 I_ICJ'IJIIOJ'IO3LI),

16
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AMHWHOKUCIIOT, 66J'IKOB, HNCKYCCTBCHHBIX n CHHTCTHYCCKHUX
[MOJIMMCPOB 19 YMeTbh: COCTaBISITL XHMUYCCKHE pcakuuu 1JiAd
OpTraHU4YCCKUX BCIICCTB BJIaI[CTBI XUMHYSCKUMHU CBOMCTBaMH

OpTraHN4YC€CKUX BEIICCTB.

XUMUS U )KU3Hb 3Hath:  OLICHKY BIUSHUS XUMHYECKOTO 3arpsA3HEHUS

OKpYXKalollled Cpelpl Ha OpPraHU3M 4YEJIOBEKA U JPYTHE J>KHUBbBIE
opraHusmel. Ywmerb: [IpoBeneHue CamMOCTOSATENBHOIO IIOHUCKA
XUMUYECKOH HMH(OpPMAny ¢ HUCHOJb30BAHUEM  Pa3IMYHBIX
VCTOYHUKOB (Hay4yHO -TIONYJISIPHBIX M3JaHUH, KOMIIBIOTEPHBIX 0a3
NTAHHBIX, pecypcoB MHTepHeTa); UCIOJIb30BaHUE KOMIIBIOTEPHBIX
TEXHOJOTMI  ans  o0paboTKM M Iepefjauyd  XUMUYECKOU
MH(POPMALIUY U €€ IPECTABICHHS B Pa3INYHbIX (hopmax. Bianers:
CoOmtofeHue mnpaBuil 0€30MacHOr0 OOpallleHUs] ¢ TOPIOYMMHU U
TOKCUYHBIMU  BEILECTBAMHU, J1aOOPATOPHBIM  00OpPYIOBAHUEM.
Kputrndeckas OIEHKAa JOCTOBEPHOCTH XMMHYECKOW MH(pOpMaIuy,

HOCTYHaIOHIefI M3 pa3sHbIX HCTOYHHKOB.

7 .YYEBHO-METOJUYECKOE U MATEPHAJIbHO-TEXHUYECKOE OBECITEYEHUE ITPOTPAMMBI
YYEBHOM JUCHUIJINHBI

Tpeb6oBaHus K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY o0ecneueHuo: 1.
KaOMHET COIIMAIbHO-YKOHOMHYECKUX JTUCIUILIMH - momemenue 9 /31,8 m 4, 45
MOCaJOYHBIX MECT;

8 .mepeHocHoe MyJIbTUMEIUA 000PYIOBaHUE - HOYTOYK, TPOEKTOP, T0CKa, 45
MMOCaJOYHBIX MECT;

9 .ydeOHbIe TOCOOUS, YUCOHUKHU, CXEMbI, TAOJIUIIBI, Pa31aTOYHBIA MaTepUa, MOPTPETHI,
TIJIaKaThl, HATJISTHBIE TTOCOOUS, BUIEOMATEPHUATIBI.

B nmporecce ocBoeHus nporpaMMbl Y4eOHOM TUCITUTIINHBI « ECTECTBO3HAHNE)» CTYECHTHI
JIOJKHBI UMETHh BO3MOKHOCTB JJOCTYTA K AJIEKTPOHHBIM yU4eOHBIM MaTepHaiaM o
€CTeCTBO3HAHUIO, BKJIFOYAsh (PU3UKY, XUMHIO, OMOJIOTHIO, UMEIOITUMCS B CBOOOTHOM
noctyne B cetd HTepHET (9JEKTPOHHBIM KHUTaM, TPaKTUKyMaM, TeCTaM, MaTepraiam

EI'D u np.).
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IlepeyeHb pekoMeHayeMbIX YUeOHBIX U3AHNI, TOMOJTHUTEILHONH NUTEPATYPbI.

OcHoBHas JuTeparypa:

1. EctectBo3nanue. 10 knacc. ba3oBslii ypoBeHb. DY . Vueonuk 2024r
Anekcammua 1.10., N'agaktronos K.B., /Imutpues W.C. u ap./Iloa pea. AnexcammHon
N.YO. Uzn. [Ipocesiienue

2. Xumust. 10 kmace. basoBelid ypoBeHb. DDV YVueouuk 2024

Astopsr: ['abpuensn O.C. U3narenscTtBo: [IpocBenienue

3. Xumns. 10 kmacc. ba3oBelil ypoBeHb. DDV

YueOuuk 2022 Astopsl: Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u ap./ [ox
pen. Jlyvauna B.B. U3narennctBo: lIpocBenienne

4, Okosiorud. 10-11 xnaccel. ba3oBelii ypoBeHL. DDY

VYuebnuk 2022 Astopsl: Uepnosa H.M, lNanymun B.M., Koncrantunos B.M.

M3parensctBO: IIpocBelieHue

JlonoaHUTEIbHbIE HCTOYHUKU:

1.Crapony6iieB B.A. EctectBo3Hanue. CoBpeMeHHbIE KOHIICTIUHY [ DJIEKTPOHHBIN
pecypc] : yueonoe nocodue st CI1O / B.A. CrapoayOiieB. — DJIEKTPOH. TEKCTOBbBIC
nanabie. — Caparos: [IpodobpazoBanmne, 2024. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum nocryna: http://www.iprbookshop.ru/66386.html

2. Ctpensnuk O.M. EcTecTBO3HaHUE[ DNEKTPOHHBIN pecypc]: yueOHoe nmocodue st
CIIO. KOpaiit, 2024. URL.:https://biblio-online.ru/viewer/02B52148-8FE9- 4A21- BD10-
04D34F820EF0/estestvoznanie#page/1

4. Crpensauk O.M. EcTecTBO3HaHuE: yueOHOE TOCOOME JJIsSI CTYACHTOB
poQeCCUOHATIBHBIX 00pa30BaTENIbHBIX OPTaHU3AIMN, OCBABAIOIINX Mpodeccuu u
cnermanbHocT CIIO. FOpaiit, 2025.

8.06m1as xumusi. COOpHUK 3aIaHHI ¢ IPUMEpaMu pelieHUu[ DIEKTPOHHBIN pecypc]:
yaeonoe nocobue g CIIO / mon pen. A. . Anapues, JI. . Abonuna M.: FOpaiit, 2025.
URL.:_https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-

192 A8B58E8C2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1
11. O6mas xumus. COOpHUK 3alaHUI C IpUMEpPaMU pellIeHU[ DNEKTPOHHBIN pecypc]:

yaeoHnoe nocobue mis CIIO / mon pen. A. . Anapses, JI. . Abonuna M.: FOpaiit, 2018.
URL.: https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192 A8B58E8C?2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1

12. Tl'abpuensu O.C. Xumus. [Ipaktukym: yaebHoe mocodue. M.: Jlpoda, 2014.
13.I'abpuensan O.C.Xumusi. TecTsl, 3a71a4u U yipaxkHeHUs: yueoHoe mocobue. M.: [Ipoda,
2014. Xumus. 1. I'pomos C.B. IllaponoBa H.B. ®u3uka, 10—11: Kaura mjs
npenojasaresns. - M., 2009.
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HNuTepHeT- pecypcesnl:

1. Hayunas snexktponnas oubnuoreka eLIBRARY.RU [DnekTponnslii pecypc].
URL.: http://elibrary.ru

2. HaumoHanweHas 31eKTpoHHast Oubinoreka [DnekTpoHHbli pecype]. URL.:
https://H36.pd/.

3. Odwunmaneueii  cadit  kommanun  «Koncynprant  Ilmoc»  URL.:
http://www.consultant.ru

5. OdummanbHpli caldlT MH(pOpPMAIMOHHO-TIPABOBOTO KoHcopimyma «Komekc»
URL.: http://www.kodeks.ru

6. Onexrtponnsie katamorn Hayunoit 6ubnuorexku JlarrocynmuBepcuteta URL.:
http://www.elib.dgu.ru/?q=node/256

[. DneKTpoHHO-OMONMOTEYHass CUCTeMa  «YHUBEpPCUTETCKass  OuOImoTexa
onmaita» URL.: http://biblioclub.ru

8. DIekTpoHHO-OMOIMOTeYHAS cucrTema «IPRboOKS» URL.:
http://www.iprbookshop.ru/
4.  cucrema «IPRbooks» URL.: http://www.iprbookshop.ru/

KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM
JANCIUITIJINHBI

KonTposib W oOmeHKka pe3ylabTaTOB OCBOCHUS  JUCUUIUIMHBI  OCYILIECTBISETCS
npernojaBaresieM B MPoliecce MPOBEASHUS MPAKTUUECKUX 3aHATHNA U J1a00paTOpPHBIX padoT,
TECTUPOBAHUS, a TaKKe BBIMOTHEHUS OOYYAIOMIMMUCS WHIUBUIYAIbHBIX 3aJaHUM,
MPOEKTOB, UCCIIENOBAHUM.

HNT1oroBpiM  KOHTPOJIEeM  OCBOGHUS  OOyYaIOMIMMHCS  JUCHUIUIMHBI  SIBJISIETCS

b GeHIMpOBaHHBIN 3a4eT.
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Pe3yabTaThl 00yuyeHus (0CBOEHHbIE YMEHHs, YCBOCHHbIE ®opMbI 1 METOAbI KOHTPOJISI H
3HAHUA) OLIEHKH Pe3yJIbTATOB 00y4YeHUsl

YMEHMSI:

- I[PUBOJUTH IPUMEPBl  HKCIEPUMEHTOB U Ha6moz[eHm7I,TeKymHH KOHTpOIIb B popwme:
000CHOBBIBAIOIIUX: ATOMHOMOJIEKYIISIPHOE CTPOEHHUE i TOATOTOBKH JIOKIA/IOB,
BEILIECTBA, pedeparos;

CYLICCTBOBAHHE  DJICKTPOMATHUTHOTO TOJII M B3aUMOCBSI3b| paboTsI ¢ yIEOHHKOM 1
DIEKTPUYECKOTO M MAardUTHOTO — MOJeH,  BonHOBble — pOl[OPHBIMH KOHCICKTAM.
KOPIYCKYJISIPHBIE CBOWCTBA CBETa, HEOOPATUMOCTh TEIUIOBBIX
[IPOLIECCOB, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYpbI
MOJIEKYJ, 3aBHUCHMOCTb CKOPOCTM XUMHUYECKOW pEakUMH OT
TeMIIepaTypbl M KaTajlM3aTOpPOB, KIETOYHOE CTPOEHUE KHUBBIX
opranu3zmoB, poab JHK kak Hocutens  HaciaeACTBEHHOU
MH(OPMAIIUY, SBOJIOIUIO )KUBOW MPUPOIBI, BIUSHHUE JACSITEIbHOCTH
yesI0BEKa Ha 3KOCHCTEMBI;

Texymmii KOHTpOJb B hopme:
- 3aIIUTHI JAOOPaTOPHBIX

pador;
- OOBSCHATD NMPUKIIATHOC 3HAUCHUE BAKHEHIITNX TOCTH)KCHHUH B - pcuIeHusd 3ajad,
00JIaCTH €CTECTBEHHBIX HAYK JUIS: Pa3BUTHS YHEPreTHKH, - pabOTBI CO CIIPaBOYHOM
TPAHCIIOPTA U CPEJICTB CBS3H, MOTYUCHUSI CHHTETUYECKUX ITTEPaTypPOH.

MaTEPHUAJIOB C 33JJaHHBIMHA CBOMCTBaMH, CO3JIaHMS OMOTEXHOJIOTHH,
nedeHus WH(EKIMOHHBIX 3a00J1eBaHM, OXpaHbl OKpYKaroIen
Cpenbl;

Texymmii KOHTpOJb B hopme:
- pelIeHHs 3a7ad.

- 3alIUThI J'Ia60paTOpHLIX
- BBIJIBUI'aTh TUIIOTC3bI K IPCJIarathb IyTUu UX NPOBCPKU U ACTIATH pa60T‘
b

BHIBOJIbI HA OCHOBE JKCTIEPUMEHTATBHBIX TAHHBIX, IPE/ICTABNEHHBIX | pecTypoBaHuS;
B BHJI€ rpaduKka, TaOIHIIBI WU HArpaMMBl; T —
nHpopManuen, conepxkaiueics B coodbmenusx CMU, natepHer -
pecypcax, HaydHONOMYJIIPHOW JIMTEPATYPE; - penicHu:A 3aaay,
- paboTHI CO CIIPaBOYHOM
JIUTEPATYPOU.
- TECTUPOBAHUS;
3aIUThl NHIUBUAYAJIBHBIX
3aJaHui
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- UCTIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B
[IPAKTUYECKON U MOBCEHEBHOW KU3HU JJIS: OLICHKH BIIUSHUS
Ha OpPraHu3M YeJIOBeKa 3JEKTPOMAarHUTHBIX BOJH U
PaOaKTUBHBIX U3ITyYEHUH, SHEprocOepeKeHusl,
0€30M1aCHOTO MCIIOJIb30BAaHUS MAaTEPHATIOB U XUMUYECKUX
BEIIECTB B OBITY, TPOPUIAKTUKH HHPEKITMOHHBIX
3a00JIeBaHNN, HUKOTHHOBOM, aJIKOTOJILHOW M HAPKOTUYECKOM
3aBHCHUMOCTEI, OCO3HAHHBIX JIMYHBIX JEHCTBUII 110 OXpaHe
OKDVIKAIOIIEN CDENBIL.

Texymmii KOHTPOJb B hopme:

TECTUPOBAHUS,
paboThI ¢ OTIOPHBIMU
KOHCIEKTaMH U CIIPAaBOYHOMN
MTEepaTypou.

SHAHUA:

- CMbBICJI IIOHSTHM: CCTeCTBeHHOHaY‘{HBIﬁ METOJ IIO3HAHUA,

HJIEKTPOMArHUTHOE I0JI€, HJIEKTPOMArHUTHBIC BOJHBI, KBaHT,|
HBoItOLMS BeenenHnol, 6omnpiioi B3pbiB, CoHEUHAsI CUCTEMA, |
CBSI3b,|

rajaKkTHKa, [EpUOJMYECKUH 3aKOH, XHMMHUYecKas

XUMHUYECKasl peaKkius, MaKpoMOJIeKya, OEeJoK,
KaTajuu3arop,

depmenT, kinerka, muddepennmanus xierok, JHK, Bupyc,

Ouosiornyeckas 3BOJNIONMS, OuopazHooOpasue, OpraHusM,

MO YJISALINS, SKOCHCTEMA, ouocdepa, SHTpoMHS,

caMOOpraHu3aIus;

DopMbI KOHTPOJISE O0yIEHHUS: - YCTHBIH
OIIpOC;

TECTUPOBAHUE;

3amuTa pedepara;

pelieHue 3a1a4

- BKJIJ] BEJIMKUX YYEHBIX B (POPMHUPOBAHNE COBPEMEHHOM
€CTECTBEHHO-HAy4YHON KapTUHBI MUDA.

DopMBI KOHTPOJISE O0yUCHHS:

YCTHBIH OIpOC;

AKTUBHOCTH Ha 3aHATHIX
(J1OTIOJTHEHUS K OTBETaM COKYPCHUKOB
U T.I1.);

RaruTa hehenara

- CTPOCHUC U (I)YHKI_II/II/I CHUCTCM OPraHOB 3J0POBOI'0 YCJIOBCKA

DopMbI KOHTPOJISE O0yUESHHUSL:
YCTHBIH OIPOC;
AKTUBHOCTb HA 3aHATUSAX;
TECTUPOBAHUE;

3amurTa pedepara ;

- (usmoornyeckre XxapakTepUCTUKNA OCHOBHBIX IPOIIECCOB
PKU3HEIEATEIIBHOCTH OpraHu3Ma 4eI0BeKa

DopMBbI KOHTPOJISI 00yUEHHUS:
YCTHBIN OIPOC;
AKTUBHOCTH Ha 3aHATHSX ;
TECTUPOBAHHUE;

3amura pedepara;

- THTUEHUYECKHE HOPMBIL, TPeOOBAaHUS U MTpaBHJIa COXPAHEHUS
1 YKPEIUICHUS 310pPOBbs Ha Pa3JIMYHBIX JTAllaX OHTOICHE3a

DopMBbI KOHTPOJISI 00yUEHHUS:
YCTHBIH OIIPOC;
AKTUBHOCTH HA 3aHSTHSIX ;
TECTUPOBAHUE;
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