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1 JIOSACHUTEJIBHASA 3AITUCKA

1.1. Oo6sacTh NPpUMEHEHUS POTPaAMMBbI

ObmeoOpa3oBatenpHas yueOHasi TUCIUILUIMHA «XUMEs» u3ydaetrcs B ¢pumane JAI'Y B
r.136epbame Ha otmenenun CIIO, peanm3yromero oOpa3oBaTENbHYIO MPOTPAMMY
cpemHero obmero oOpa3oBaHMs B IIpe/iesiax OCBOCHUSI OCHOBHOM Mpode CCHOHATLHOM
obpazoBatenprHoit mporpammbel CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TIpU TOATOTOBKE CIEIUAIMCTOB CpemHero 3BeHa. lIporpamma
pazpabotana Ha ocHoBe TpeboBanuii DPI'OC cpempnero oOmiero o0Opa3oBaHws,
NPEABABISIEMBIX K CTPYKTYpe, COACPKAaHWUIO U pe3yjbTaTaM OCBOCHUS Y4eOHOM
mucrutinHbl « Xumust, PI'OC CITO no cnermanprocTr 40.02.04 opucnpyaeHuus, B
COOTBETCTBHHM ¢ PeKOMEHIAIUsIMH IO OPTaHW3alli{ TOYYCHHS CPETHETO OOIIEro
oOpa3oBaHHs B TIpelesiax OCBOCHMS OOpa30BaTENbHBIX MPOTPAMM  CPEIHETO
npodecCUOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 00pa3oBaHUsI C yYETOM
TpeOoBaHMIl (enepanbHBIX TOCYJAapCTBEHHBIX 00pa30BaTENBHBIX CTAaHIAPTOB H
MoJIy4aeMoii mpogeccumu.

JlorHaHHass TporpaMMa OPHUEHTUPOBAaHA Ha JIMYHOCTHBIC METOMPEIMETHBIC W
MPEIMETHBIX KOMIIETEHITUH.

JIMYHOCTHBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUU U JIOCTHXKCHHSM B 00JIACTH €CTECTBEHHBIX
HAyK, 9yBCTBO FOPJIOCTH 32 POCCUNCKHUE €CTECTBEHHbBIC HAYKU;

- TOTOBHOCTh K MPOJODKCHHUIO 00pa30BaHMsI, MOBBIMICHUIO KBaTU(UKAIIUN B
n30paHHON TTPOGECCHOHAIBHOM JEATeIbHOCTH ¢ MCIIOJIb30BaHUEM 3HAHHUM B 00JlacTH
CCTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHUE 3HAUMMOCTH KOMIICTCHITNI B 00J1aCTH €CTECTBEHHBIX
HaAyK JJIS 4eJOBeKa U OOIIECTBA, YMEHHE HUCIIOIh30BaTh TEXHUYECKUE JOCTHIKEHUS B
00JJaCTH XWMHH, IS TIOBBIIICHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO Pa3BHUTHS B
BBIOpaHHOMN TTPO(PECCHOHATEHOM eI TeTbHOCTH;

- YMEHUE TPOAHATU3UPOBATH TEXHOTCHHBIC IMOCIEICTBUS MJIsi OKpYIKaromien
cpelbl, OBITOBOM M MPOW3BOJICTBEHHOM JIEATEIHPHOCTH YEJI0BEKa,

- T'OTOBHOCTb CaMOCTOATCJIBHO I[06LIB3TB HOBBIC I ce0s ecCTeCTBEHHO-
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HaY4YHBIC 3HAHHWA C UCITOJIB30BAHUCM JI 3TOT'O JOCTYIIHBIX HCTOYHUKOB I/IH(bOpMaHI/II/I;
- YMCHHUC YIIPABIIATH CBOEU TI03HABATEIBLHOU ACATCIbHOCTBIO, IIPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYaIbHOTO Pa3BUTHS;

- YMCHHUC BBICTPAMBATb KOHCTPYKTHUBHBIC B3aHMMOOTHOLICHHWA B KOMAHIC IIO
peH_IeHI/IIO O6I]_II/IX 3a1a4 B O6JI&CTI/I CCTCCTBO3HAHUAI,

- MeTaHpeHMeTHbIX:

- OBJIAJICHUC YMCHUAMU H HABBIKAMH PAa3JIMYHBIX BHUIO0OB MMO3HaBATEILHOM
JACATCIIBHOCTHU I I/I3y‘-IeHI/I$I paSHBIX CTOpOH Oprxcanmero CCTCCTBCHHOI'O MI/Ipa;

- IMPUMCHCHUC OCHOBHBIX MCTOIOB IIO3HAHUA (Ha6JIIOIIeHI/I}I, HAay4YHOI'O
3KCHepI/IMeHTa) JJIA I/I3y‘—ICHI/IH paSJ'H/I‘-IHBIX CTOpOH eCTeCTBeHHO-Hay‘-IHOﬁ KapTI/IHBI
MI/Ipa, C KOTOpBIMI/I BO3HHUKACT HCO6XOI[I/IMOCTB CTAJIKUBATHCIA B HpO(l)eCCHOHaHBHOﬁ
chepe;

- YMCHI/IC OHpeI[CJ'DITB Oeian U 3agadu ACATCIIbHOCTH, BBI6I/IpaTB CpeI[CTBa JUIA
HUX JOCTHKCHUA Ha ITPAKTUKC,

- YMGHI/IG HCIIOJIB30BATH paBJ'II/I‘-IHBIG HNCTOYHHUKHU JJIA l'IOJ'Iy‘-IeHI/ISI
CCT€CTBeHHOHay‘IHOI7I I/IH(l)OpMaI_II/II/I 1 OLICHUBATH €€ I[OCTOBCpHOCTB JJIA JOCTHUXKCHU S
ITIOCTAaBJICHHBIX ueneﬁ H 3a4a4,

- Hpe)IMeTHI)lX:

- C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ IIOHUMATh 3HAYHUMOCTH eCTeCTBeHHOHay‘-IHOFO
3HaHUA IJI1 KaXX10T'0 YEJIOBEKA, HE3aBHMCUMO OT €TI0 HpO(bGCCHOHEU'IBHOfI ACATCIIBHOCTH,
paSJII/I‘-IaTB (l)aKTBI H OLCHKH, CpaBHI/IBaTB OLICHOYHBIC BBIBOJbI, BUJACTh HX CBA3b C
KPUTEPUSAMU OLECHOK U CBSI3b KPUTEPUEB C ONPEACIEHHON CUCTEMOW LIEHHOCTEM;

- (bOpMI/IpOBaHI/Ie JIOHUMAaHUd MU B3aUMO3aBUCHUMOCTH XHMHUU C )Ipyrl/IMI/I
CCTCCTBCHHbLIMU HaYKaMI/I;

- CCI) Op MHpOBaHHOCT b ITIOHUMAaHUSI BIIMAHUA CCTCCTBCHHBLIX HaYK Ha
OKPY’KaIOIIYyI0 Cpely, IKOHOMUYECKYI0, TEXHOJIOTUYECKYIO, COLIMATIbHY IO U ITUYECKY IO
chephl IeSTEILHOCTH YCIIOBEKA;

- BJIaACHUC 3HAHHUAMHU O HaHGOHee BaXHBIX OTKpBITI/IHX N JOCTHXXCHUAX B
06JIaCTI/I XHUMHUHU, IIOBJIMABIINX HA 3BOJIOIIHUIO HpC,Z[CTaBJIeHI/Iﬁ (0) HpI/Ipo,Z[G, Ha paSBI/ITI/Ie

TEXHUKH U TEXHOJIOTHUH;



- c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSATh €CTECTBEHHOHAY4YHbIC 3HAHUS IS
OOBSCHEHUS OKPYXKAIOIIMX  SIBJIGHUM, COXpaHEHHWs 370pOBbs, oOecreyeHus
0€30MacHOCTH  KU3HEJEATEIbHOCTH, OEpEeKHOr0  OTHOUIEHUS K  NIPHPOJE,
pallMOHANBHOTO TPUPOJOTNOIB30BaAHMS, a TAaKKE BBIIIOJIHEHHUS POJIM TPAMOTHOTO
MOTPEOUTENS;

- c(hOpMHPOBAHHOCTh YMEHHMM aHaM3UPOBATh, OLIEHUBATh, MPEACTABICHUS O
HAy4YHOM METO/I€ MO3HAHMS MPUPOJIBI U CPEJICTBAX U3YUCHUS] MEraMHUpa, MaKpoMupa u
MUKpPOMHpA; BJaJeHWE NpUEMaMHU €CTECTBEHHOHAYYHbIX HAOIIOACHUI, OIBITOB
WCCJIEIOBAHUM U OIIEHKU JJOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTATOB;

- BJIQJICHE TOHATHHHBIM alapartoM XWUMUU KaK HayKd, MO3BOJISIONINM
MO3HaBaTh MUP, Y4aCTBOBAaTh B JIMCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOMPOCAM,
WCITIOJI30BaTh Pa3UYHble UCTOYHUKA MH(POPMALMU JJIsi TOJTOTOBKH COOCTBEHHBIX
paboT, KPUTUYECKHM OTHOCUThCA K coodmenusm CMU, conmepkaliuM Hay4dHYIO
uHdOpMaIHIO.

- chOpMHPOBAHHOCTh HABBIKOB 0O€30MacHONW paboThl BO BpeMsl MPOEKTHO-
UCCJIEIOBATENILCKOM M AKCHEPUMEHTAIbHOM JIeATEeIbHOCTH, MpPH HCIOIb30BaHUU
1a060paTOPHOTO 00OPYIOBAHUS.

- KonudecTBo 4acoB Ha OCBOEHHE MPOrpaMMbl yU€OHOU AUCIUIUIMHBI [10 OYHOM
dbopme 00yueHus 724.

- 1.2. MecTo JHCHMIUIMHBI B CTPYKType MPOrpamMMbl IMOATOTOBKH
CIeNUAJMCTOB CPeJAHero 3BeHa: IUCLUUIIIMHA BXOIUT B 00IEryMaHUTAPHBIN IIUKJI.

- VYyeOHast TUCIUTIIINHA «XUMUSD SBISIETCA YU€OHBIM MPEIMETOM IO BHIOOPY U3
oOsi3aTennbHOM mpenMeTHor obnactu «EctecTtBenHble Hayku», DPI'OC cpennero
obOmero  obOpa3oBaHus. YdeOHas  JUCHUIUIMHA  «XUMHUSD»  H3y4daeTcs B
obmreoOpazoBarensHoM 1HKIe yueOHoro turana OITIOIT CITO na 6Ga3e OCHOBHOTO
oOmrero oOpa3oBaHus C TModyuyeHHeM cpeaHero obmiero odpaszopanus (IIIICC3). B
yuebnbix mianax I[II[ICC3 mecto yueOHOW IUCHUIUIMHBI «XHMHS»— B COCTaBe
o0mreo0pa3oBaTeNbHBIX YUYEOHBIX JUCIUIUIAH, (QOPMUPYEMBIX U3 00s13aTeIbHBIX
npeametHbix obnacteit ®I'OC cpennero obuiero oopa3oBaHus, IS CHENUATBHOCTU

CIIO 40.02.04 ropucnpyaennusi (0a30BOM MOATOTOBKH), JUCITUTUIMHA BXOIUT B ITHKIT
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0a30BbIX 00111€00pa30BaATEIbHBIX JUCITUTLINH.

1.3. e 1 3224 JMCUMIUIMHBI - TPEOOBAHMS K Pe3yJIbTAaTaM OCBOEHHS
AUCHUNIHHBI:

B pesynbrare oCBOEHHS JUCHUIUIMHBI OOYYalOIIUMKCS JOJDKEH YMeTh: -
NPUBOJUTH TPUMEPHI HKCIEPUMEHTOB M (WIM) HAOIIOAEHUH, 00OCHOBBIBAIOIIUX
aTOMHO-MOJIEKYJIIPHOE CTpOEHUE BEIIIECTBA, CYILIECTBOBAHHE
AJIIEKTPOMArHUTHOTO TIOJISI M B3aUMOCBSI3h AJIEKTPUYECKOTO W MArHUTHOTO TOJICH,
BOJTHOBBIC U KOPITYCKYJISIpHBIE CBOMCTBA CBETA, HEOOPATUMOCTH TETUIOBBIX MPOIIECCOB,
paz0eraHue TalaKTHK, 3aBHUCHMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPHI MOJIEKYI,
3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEakIMh OT TEeMIIEpaTypbl M KaTaau3aTopoB,
KJIETOYHOE CTPOCHHE KUBBIX Opranu3mMoB, poiib JJHK kax HocuTenun HaciencTBeHHON
nH(OPMAITUH, SBOJTIOIHIO KUBOM TIPUPOJIBI, IPEBPAIEHUS SHEPTUHA U BEP OSITHOCTHBIN
XapakTep MPOIECCOB B KMBOW M HEXUBOW MPHUPOJE, B3aMMOCBA3b KOMIIOHEHTOB
HKOCUCTEMBI, BIIUSHHUE JIEATEILHOCTH YEJIOBEKa Ha YKOCUCTEMBI,

-00BSCHATh TPHKJIAJAHOE 3HAYCHUE BAXKHEHIMX JOCTMKEHUH B 001acTH
€CTECTBEHHBIX HAayK [JIsi: pPa3BUTHUS DHEPreTHUKU, TPAHCIIOPTa M CPEICTB CBSI3H,
MOJIYYCHHUSI CHHTETUYCCKUX MaTEepPHaNOB C 3aJaHHBIMH CBOMCTBAMH, CO3JaHUS
OMOTEXHOJIOTUM, JIeueHUS WH(EKIMOHHBIX 3a00JIEeBaHUM, OXpaHbl OKpY>KaloIen
Cpelbl;

-BBIJIBUTATh TUTIOTE3bI M TpEJIarath MyTH WX MPOBEPKH, JeJaTh BHIBOABI Ha
OCHOBE DKCIIEPUMEHTAIBHBIX JAHHBIX, MPEACTABICHHBIX B BUC Tpaduka, TaOIUIIBI UK
JTUarpaMMBbl;

-paboTaTh ¢ Hay4HOW WHpOpMaIuen, coaepxkaiieics B coobmenusx CMU,
WHTEPHET-pecypcax, HAyYHO-TIOMYJISIPHOMN JINTEPATypE;

-BJIaJIETh METOJIaMH MTOMCKA, BBIICIIATH CMBICIIOBYIO OCHOBY M OIICHHUBATH
JIOCTOBEPHOCTH MH(GOPMAITIH;

-HCTIONIb30BaTh TPHOOPETCHHBIC 3HAHUS W YMEHHS B IMPAKTHYECKOU
NEATEIbHOCTH U MOBCEIHEBHOM MU3HU ISl OLICHKU BIUSHUS HAa OpPraHU3M 4YeJIOBEKa

SJICKTPOMArHUTHBIX BOJIH n PaaAnOaKTUBHBIX I/IBHy‘IeHI/Iﬁ )
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HEProcOepeKeHuns1;0e30MacHOro UCIOIb30BAHMS MaTEPUAIOB M XUMUYECKUX BEIIIECTB
B OBITY;[TPO(PHIIAKTUKN WH(MEKIIMOHHBIX 3a00JI€BaHN, HUKOTUHOBOM, aJKOTOJILHON U
HapKOTUYECKOU 3aBUCUMOCTEN;

-OCO3HAHHBIX JIMYHBIX JCUCTBUI MO OXpaHEe OKPYKaIOIIEH CpeIbl

1.4. PexoMeHayeMoe KOJMYECTBO 4YacOB Ha OCBOCHHE IPHMEPHOI
NporpaMMsbl Y4eOHOH JUCHUIIMHBI:

MaKCHUMaJIbHOM ydyeOHOM Harpy3ku oOydaromierocs: Ha JIO: - 72 gacoB, B TOM
qHCIe:

- 00s13aTenbHON ayTuTOPHOMN yueOHOW Harpy3Kku oOyydaromierocs -36 yacoB
- CaMOCTOATEILHOM paboThl 00y4Jaromierocs - 36 4acos;
- Ha O30 72:
- 00s3aTeNIbHON ayIUTOPHOM y4eOHOM HArpy3ku oOydaromierocs -4 4acos;

- CaMOCTOATEILHOM paboThl 0Oy4Jaromierocs - 68 gacos

2. OBIIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUILIUHBI «XUMUS».

XUMUS - HEOThEMJIEMAs COCTABIIAIONIAS KYJIbTYPhI: ONPEEsisi MUPOBO33PEHUE
YyeJIoBeKa, OHO MPOHUKAET U B TYMaHUTApHYIO cepy, U B OOIICCTBEHHYIO KU3Hb.
PannonanbHBIl  €CTECTBEHHOHAYYHBIM METON, C(OPMUPOBABIIMIICS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT eCTECTBEHHOHAYYHYIO KapTUHY MHUpPa, HEKOe 00pa3Ho-
dbunocodckoe 000011IeHNE HAYUHBIX 3HAHUIA.

XuMHSI - HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX, IPOIIECCaxX
MIpeBpalleHuUs], UCIIOJIb30BAHUH 3aKOHOB XUMHUU B TPAKTHUECKOM JEATEIIbHOCTH JIFOJIEH,
B CO3/IaHUU HOBBIX MAaTEPHUAJIOB.

B mpodeccuonanbHbIXx  00pa30BaTENBbHBIX  OpPTraHU3AIUAX, PEATU3YIOIINX
o0pa3zoBaTeIbHYIO MIPOTPAMMY CpPEIHEro 00IIero oOpa3oBaHus B MpejeaaXx OCBOCHUS
OIIOITI CTIO Ha 6a3e 0CHOBHOTO OOITETO 00pa30oBaHusl, H3ydaeTcs «XUMUI», YTO HE
HapyIIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOTO 00pa3oBaHus cTyJeHTOB. [1pu
ocBoenuu mnpodeccuit CIIO u cnenuanbaocteir CIIO connaibHO-PKOHOMUYECKOTO U
TYMaHUTapHOro npoduiei npodeccuoHaTbHOTO 00pa30BaHUA XUMHUS H3ydaeTcs Ha

6azoBoM ypoBHe DPI'OC cpemgnero oOmiero o0pa3oBaHHs C YYE€TOM CIHEUH(PUKH
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ocBaMBaeMoOM mpodeccrr WKW CHEUUATBbHOCTH. DTO BBIPAKAETCS B COJEP KaHUU
00y4eHHMsl, KOJJTUYECTBE YACOB, BHIJICISIEMBIX Ha U3YyUEHUE OTICIbHBIX TEM ITPOTPAMMBI,
IyOMHE WX OCBOCHHS O0YYaIOMUMUCS, 00hEME U XapaKTepe MPAKTUICCKUX 3aHITHH,
BUJIaX BHEAYIUTOPHOM CaMOCTOSITEILHOM paboThl CTyIeHTOB. B mporiecce peanuzamnuu
COACpKaHUS M H3yYeHUH Y4YeOHOTO Marepuana MO0 XUMHUH I[eJIecoo0pa3Ho
aKIIEHTUPOBATh BHUMaHKE O0YYAIOIINXCS Ha )KU3HEHHO BaXKHBIX 00BEKTaX MPUPOJIbI U
opraHuzMe 4eynoBeka. JTo ruapocdepa, arMmochepa u Ouocdepa, KOTOpbIE
paccMaTpUBAIOTCS C TOYKU 3PEHUS] XUMUYECKUX COCTABOB U CBOMCTB, MX 3HAUCHUS J1JIs
KU3HENEATEIbHOCTH JIFOAEH, 3TO COJEpKaHUE, OCBEMIAIOLIEE pPOJb BaXKHEUIINX
XUMHUYECKUX JJIEMEHTOB B OpPraHU3ME YE€JIOBEKa. 3aMETHOE MECTO B COJEpPNKaHUU
y4eOHOM IUCUUIUIMHBI 3aHUMaeT y4eOHbIM Marepuan, HE TOJbKO (POPMHUPYIOIIHIA
€CTECTBEHHO-HAYYHYIO KapTHUHY MHpAa Y CTYJEHTOB, HO H PACKPBIBAIOIIHIA
MPAKTUUYECKOE 3HAUYCHHE ECTECTBEHHOHAYYHBIX 3HAHUU BO BceX cdepax KU3HU
COBPEMEHHOI0 00IIIeCTBa, B TOM YHCJI€ B TyMaHUTapHOH cdepe.

B menom ydeOHas MUCHUITIMHA «XHMHS», B COJEPKAHUH KOTOPOU BEIYyIIUM
KOMIIOHEHTOM SIBJISIFOTCSI Hay4YHBIC 3HAHUSI U HAYYHbIE METObI MO3HAHUS, TTO3BOJISIET
chopMHpOBaTh Yy OOYYAIOMIMXCA IEIOCTHYIO €CTECTBEHHOHAYUYHYIO KapTHHY MUDA,
npoOyIUTh Y HUX SMOLMOHAIILHO-IIEHHOCTHOE OTHOIIEHHE K U3y4YaeMOMY MaTepuay,
TOTOBHOCTh K BEIOOPY IEUCTBUI OTIpe/IeTICHHOM HAPABICHHOCTH, YMEHUE KPUTHUYECKU
OLICHUBATh CBOU U YY’KHUE JIEUCTBUSA U MOCTYIIKH.

NuterpupoBanHoe  cojaep)kaHWe  y4yeOHOM  JUCIHUIUIMHBI  TO3BOJISET
NpenoAaBaTe/ll0 XWUMHUU  OpPraHW30BaTh HW3YYEHHE JAUCHUIUIMHBI, HUCHOIb3YS
UMEIOIIMECS ~ YacTHhIE  METOAWMKM  TpenojaBaHus — mpeamera.  M3ydeHue
00111e00pa30BaTEeIbHON YUeOHON JUCHUIUIUHBI « XUMUS» 3aBEPIIACTCS MOJIBEICHUEM
uToroB B ¢opme audPepeHIMpoOBaHHOTO 3a4eTa B paMKax MMPOMEKYTOUYHOMN
aTTecTalyu CTyJIEeHTOB B npouecce ocBoeHusi ocHoBHOM OITOII CIIO ¢ nonyueHuem

cpeanero oomero obpazosanus ( [ITICC3).

3.COAEP)KAHUE YYEBHOM JUCHUILJINHLI.
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3.1. Conep:xkanue y4eOHOH JUCUMILIUHBI.
O0mas 1 HeOpraHn4ecKkasi XumMmsi.

Beenenne.  Xumuyeckas — KapTMHa  MHpa  Kak ~ COCTaBHas  4acTh
€CTECTBEHHOHAYYHOW KapTHHBI MUpa. POJIb XMMHUU B )KM3HU COBPEMEHHOT'O OOIIIECTBA.
[IpumeHnenne JOCTIDKEHHM COBPEMEHHOW XWUMHUHU B TyMaHUTapHOU cdepe
JESTEIbHOCTH 00I11eCTBa. XMMUYECKOE COAECpKAHUE YUEOHON AUCHUIIINHBI « XUMMSD)
pu ocBoeHnu crneruansHocTel CIIO conmanbHO-3KOHOMHYECKOTO U TYMaHUTapHOTO
npoduteii mpodeccuoHaTbHOTO 00pa30BaHMsI.

OcHOBHBIC NIOHATHSA ¥ 3aKOHBI XUMMH.

[Ipeamet xumuu. BemectBo. AToM. Monekyna. XUMUYECKUHN 3JIEMEHT U (DOPMBI
ero cymectsoBanus. [IpocTsie u cnoxHbie BemecTna. Jlemonctpaunn Habop moaenei
aTOMOB M MoJIeKyJl. 3mepenne BeniectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aToMOB
¥ MOJIEKYJI. OTHOCUTENBHBIE ATOMHAS U MOJIEKYJIsIpHas Macchl. KonmnuecTBo BenecTna.
[TocrosinHas ABoraapo. MossipHast macca. 3akoH ABoraapo. MosspHbIii 00beM ra3os.
KosimuecTBeHHbIE M3MEHEHUsS B XMMHM KaK YaCTHBIM Cilydyaill 3aKOHOB II€pexoja
KOJIMYECTBEHHBIX M3MEHEHHUM B KauecTBeHHbIE. M. B. JIOMOHOCOB-«IIEpBBIN PyCCKUI
yHUBepCcUTET». MIUTFOCTpaliuy 3aKOHA COXPaHEHUSI MAcChl BEIIECTBA.

Iepuoaunyeckuii 3axoH u [lepuoauyeckasi cucreMa XUMHYECKHX
jeMenTOB JI.!. MenaeseeBa.
Otkpeitie Ilepuonnueckoro 3akoHa. llepuogudeckas cuctemMa XUMHUYECKHUX

sanemeHToB /. . MenneneeBa. 3nauenue [leproanueckoro 3akona u [lepuoanyueckon
CUCTEMBbl XuUMHYECKHX 3eMeHTOB J[. M. MeHneneeBa i pa3BUTHUS HAYKA M
NOHUMaHUsl XuMH4eckor kaptunbsl mupa. [. M. MenneneeB o0 oOpa3zoBaHuu u
rocyaapcTBeHHon monutuke. JlemoncTpanus Pasnuunbie ¢gopmbr Ileproamdeckoit
cUcTeMbl XUMHYeCcKuXx djieMeHToB /.M. MeHnnaeneena.
Boaa. PacTBopbI

Bonma B mpupoae, ObITy, TeXHMKE W Ha mpom3BojcTBe. Du3nueckue u
XMMHUYECKUE CBOMCTBA BOAbI. ONpecHEHNE BOJABI. ATpEraTHbIe COCTOSIHUSA BOJABI U €€
MepeXObl U3 OJHOTO arperaTHOro0 COCTOSIHUS B pyroe. JlemoHcTpanuss Ousnyeckue
CBOMCTBA BOJBI: MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHUE. XHMHUYECKHE PEAKIUU.

[ToHsiTHE O XMMUYECKON peakiuu. TUmbl XuMudeckux peakiui. CKOpoCTh peakiuu 1

8
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(bakTopbl, OT KOTOPBIX OHa 3aBUCUT. JlemoHcTpanus XUMUYECKHUE PEAKIUH C
BBIJICJIEHUEM TEIIOTHI.
Heopranuyeckue coeuHeHusl.

Knaccudukanus HeopraHMYeCKUX COCAMHEHHM W HX cBoicTBa. OKCHUBI,
KHUCJIOTBI, OCHOBaHUA, COJU. BakHeilllne CoeNMHEHUs METAUIOB U HEMETANIOB B
MIPUPOJIE U XO3SIICTBEHHOM JEATENbHOCTH YesioBeka. MeTtaubl U cruiaBbl. COeTMHEHHS
METaJIOB KaK COCTaBHAs 4acTh CPEICTB U300pa3UTENbHOr0 UCKyccTBa. Hemeranisl u
WX COCIMHEHUSI.

Oprannyeckasi Xumus

Opranuyeckue coeauHeHusi (OCHOBHBIE TOJOXKEHUS TEOPUU  CTPOCHMUS
OpraHUYECKUX COEIMHEHUN. MHOrooOpasue opraHmyeckux coenuHeHuil. Ilonstue
HU30MEPHUH.

\VrueBogoposasl. IlpenenbHble W HeENpeneiabHBIC YIVIEBOAOPOJLI. Peakius
nonumepusanuu. [lpupoaHbie HICTOYHUKH YTIIEBOJIOPOIOB. YTJIEBOAOPOAbI KAK OCHOBA
MEXIYHApPOJHOTO COTPYIHUYECTBA U BAXKHEUIIINN HCTOYHUK (DOPMHUPOBAHU ST OIOIKETa
P®. Kucnopoacoaepxanye OpraHnueCKie BEIIeCTBA.

[IpencraBuTen  KUCIOPOACOAEPIKALIUX OpPraHUYECKUX  COEAUHEHUNA:
METWJIOBBIN U ATUJIOBBIM CIIUPTHI, TIULEPUH, YKCYyCHasl KUCTOTa. JKUPBI KaK CIIOXKHBIE
a¢upbl. YTIEBOABL: TIIIOK03a, Kpaxmal, MeJTo03a. A30TcoepKalue OpraHn4ecKue
COCJIMHEHUSA. AMHUHbBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u Ononornyeckas QyHKIUS
OEJIKOB.

JdemoHcTpanus:

Paznuunbie BHUbI IIJIaCTMAacCC U BOJIOKOH.

XHMHA U KU3HbD.

XUMHS ¥ OPTaHU3M 4YEJIOBEKA. XUMHUYECKUE DJIEMEHTBI B OPTaHU3ME YEJIOBEKA.
Opranudeckue W HEOpPraHWuYeckue BerecTBa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIC
COEIIMHEHUS: OCTKU, YTIEBOIbI, KUPbI, BATAMUHBI.

VYTI1eBOBI - TJIaBHBIA KCTOYHUK SHEPTUU OpraHu3Ma. Posb )KUPOB B OpraHU3ME.

XOJ'IeCTepI/IH H €T0 POJIb B 3J0POBLC YCIIOBCKA. MI/IHepaJ'IbHBIe BCHICCTBA B IIPOAYKTAX
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NMUTaHMsI, MUIIeBbIe J00aBku. COaTaHCHUPOBAHHOE MMUTAHUE.

Xumusi B ObiTy. Boma. KauecTBo Bompl. Momimue W YHCTSIUE CPEACTBA.
[IpaBuna Ge3omacHOM pabOTHI CO CpPEACTBAMHU OBITOBOM XUMHUHU. POibh XHMHYECKHX
AJIIEMEHTOB B )KM3HU pacTeHU. Y 100peHrs. XUMUYECKUE CPEICTBA 3alTUThI PACTCHHIM.

3.2. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMbI
TUCUMILUIUHBI:
MaKCHUMaJIbHON yueOHOM Harpy3ku oOyyaroiierocs /2 4acoB, B TOM YHCIIe Ha

JO: obs13aTenpHOM ayAUTOPHOM y4eOHOH HArpy3ku oOydaromierocs: 36 daca;
CaMOCTOSATENbHOM paboThl 00yyJaromerocs 36 4acos.
Ha O30
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 4 Jaca;

CaMOCTOATENBHOM paboThl 00yyJaromerocs 684acos.

5.3. O0beM yueOHO IMCHUIIMHBI M BUbI Y4eOHOH padoThl

Buj y4eOHoii padoThI Ob6vem uacos /O
030
J10 1 cem ‘ 2 cem

MakcumajbHas yueOHasi Harpy3ka (Bcero) 72 72
Oos3aTesibHAsi Ay IUTOPHAs Y4eOHAs1 HAarpy3Ka (Bcero) 36 4 0

B TOM YHUCIIE:

MPAKTUYECKHUE 3aHITUS 36 4 0
TEOPETUYECKHE 3aHATHS 0 0 0

KOHTPOJIBHBIC pa6OTBI - - -

KypcoBasi paboTa (IpoeKT) (eciu npedycmompeHro) - - -

CamocrosiTenbHas padoTa cTyAeHTa (BCero) B TOM 4HCIe 36 68 0

peleHue 3an1a4y ohopmiIeHrne 0TYETOB paboTa ¢ yueOHUKOM
MOATOTOBKA JTOKJIAJ0B U pedhepaToB
HToroBasi arrectanus ¢ ghopme oughghepenyuposannozo 3auema
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4. TemaTHyeckoe NJIAHUPOBAHHUE YYeOHOM TMCHUIIIMHBI «XUMMSI»

HaumeHnoBanue Conepxanne yueOHOTr0o MaTepuasia, JJadopaTopHbie padoThl U O0beM | YpoBeHb
pa3aesioB U TEM NpaKTH4YecKHue 3aHATHS, CAMOCTOATE/IbHAsA paboTa 00y4yalouuxcs, YacoB | OCBOEHUS
KypcoBasi padora (IpoeKT)
Tema 1. BBenenune. | Conepkanue yuyeOHOro marepuaJja 4
Xumuueckas
1. Xwummus kak Hayka. [IpeqMer u MeTo ] AUCITUTUTUHBL.
KapTUHA MHUPaA KaK
2. EcrecTBO3HAaHWE U XUMHS
COCTaBHAsI YaCTh
. 3. Tlepnonbl pa3BUTHS XUMHH.
€CTECTBEHHOHAYYHOU
CamocrosiTesibHast padoTa 00y4ar0IMXCs: 2
KapTUHBI MUpA.
NunuBuayansHOE poeKTUpOBaHue B (popme Hamrcanus pedepaToB Ha
TEMBIL: «AIXUMUN»; «3HAUCHUE XUMUH B )KU3HU YEJIOBEKAY.
Tema 2. AToMHO- Conepxanne y4eOHOro MaTepHuaJa 8
MOJICKYJIAPHOC 1. Menpbuaiinye yacTuipl. XapakKTepUCTHKA JIEMEHTAPHBIX YaCTHIL. 4
Y4CHHC 2. Mopenu ctpoenust atoma. Monens J[.Tomcona, [Inanerapuas
mozens J. Pesedopaa. moctynatsl bopa
CamocTosiTesibHasA padoTa 00y4armmuxcst 4
Ponp xumuu B Menunune; Posib XUMHHM B KOCMOJIOTHUHU
Tema 3. OcHoBHble | Cogep:xkaHue y4eOHOr0 MaTepuaJia 12
NMOHATUSA U 3aKOHBI 1. OcnoBHble NOHATHUS XUMUHU. OCHOBHBIE 3aKOHBI XUMUU 5
XUMUH 2. llepuonuueckas 3aKOH M CTpO€HUE aToma. Tabnuia
JI.N.MenneneeBa
3. Monb u MossipHast Macca
KonTpoabHbie padoThl. 1
Pemenne TekcToB
CamocrosiTeqbHas padoTa 00y4al0LIMXCH 6

11
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Koncnexkr: «/I. 1. MenaeneeB 00 00pa30BaHNU U TOCYIapCTBEHHOM
HOJIUTHUKE»

Tema 4. BemecTBo.

Knaccupuxanus
BelllecTBA.

Conep:xanue y4eGHOr0 MaTepuaia

12

1. Kimtaccudukarus BemecTBa: sXuaKue, TBEpble, ra3000pa3HEbIe.
2. Mertauibl, HEMETAIbI OKCU/IBI, KHCIIOTHI, COJIN, OCHOBAHUS

KoHTpoJbHbIE padoTHhI.
Pewmenue tecTos.

CamocTosiTesibHasi pad0oTa 00y4a0IMXCcs

NuauBuayansHOE MPOEKTUPOBAaHUE B (popMe HanKcaHus pedepaToB Ha
TeMbl: «KoBaneHTHas CBA3bY», «MeTanndeckas XUMUYECKas CBI3bY,
«BonoponHas XMUMHUYECKasl CBA3bY.

Tema 5.
XuMHu4ecKue
npoueccsl B
armocgepe

Coaep:xxaHue yuyeOHOro MaTepuaJa
1.XuMu4deckuit coctaB Bo3yxa.
2.ATmMocdepa u KIuMar

3.McTouHUKY 3arpsa3HEHUs aTMOC(hEPHI.
4.030HOBBIE JBIPHI

12

KouTtpoJbHbIe padoThI
Pemenue tecTos.

CamocrosiTeqbHas padoTa 00y4a0IIMXCS

NHnuBuayansHOE TPOCKTHPOBaHUE B (popMe HamucaHus pedepaToB Ha
TeMbL: «ATMOC(epa. XUMUYECKUN COCTAB BO3AYyXa»;

«I'mobGanbHbBIE TTOCIENCTBUS 3arps3HeHus atMochepb» [IponcxoxaeHue
KHMCJIOTHBIX 0CaliKoB». «llociieIcTBUA KUCIIOTHBIX JOXKICH)

Tema 6
XumMHuyeckue

Coaep:kaHue y4e0HOI0 MaTepuaJia
1. Bona Bokpyr Hac. BogHbie pecypchl 3eMITH.

12

12
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npoueccsl B
ruapocepe

2.Ou3nueckue U XUMHUUYECKUE CBOICTBA BOIBI
3. Bona, pactBopsl. [TokazaTens kuciaoTHOCTH pacTBOopoB pH
4. 3arpsi3HeHHE BOJBI U CIIOCOOBI OYHCTKH

KonTposbHbie padboThl
Pemenne TectoB

CamocTosiTeJibHAsE pa60Ta 00y4aIOIIHXCS

«MHnuBHTyalibHOE IPOEKTUPOBaHKUE B popMe HanmucaHus pedepaToB Ha
TeMbl: «XMUMHUYECKUI COCTaB BOAbDY;

«I'mobGanpHbIE IOCIIENCTBUS 3arpsi3HeHUS THApocheprl»; «BomHbie
peCypchl IIIaHEThI»

Tema 7. Xumusd B
OpraHusme
yeJI0BEeKAa.

Conep:xxanue yueOHOro MaTepuaJsia

12

1. XuMuueckuii coCTaB KJICTKU. MaKpOIIEeMEHTbI, MUKPOIJIEMEHTHI,
yIIbTpaMUKPO3JIeMeHThl. OpraHnyecKre BEIeCTBa: OCIKH, XKUPHI,
YIJIEBO/IBI,

2. @epMeHTHI

3. BuramuHsl.

3. F'opMoHBI

KoHuTpoJbHbIE padoThI.
Pewenue tectos

CamocrosiTesqbHAs padoTa 00y4a0LIMXCS

[IpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOI TUTEpaTyphl;
WNupuBuyansHOE IPOeKTUpOBaHUe B (hopMe HamucaHus pedepaToB
(KOMIBIOTEPHOU MPE3EHTAMH) 110 OJTHOM U3 TeM:

- DKOJIOTUYECKUE aCIIEKThI UCTIOIb30BAaHUS YIIEBOIOPOIHOTO ChIPbSL.

- DTaHOJ - BeNHMYaiiiiee 0J1aro ¥ CTpaIrHoe 3J10.
XKuzsb - 3TO crOCOO CyIIECTBOBAHUS OCITKOBBIX TE.
- 3HavyeHue OCIKOBOM M YTJIICBOAHOM MUIIHM JIJIST YEIOBEKA.
- Bbonesnu, Bei3BaHHbBIC Je(DUIIMTOM BUTAMHUHOB

13
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JI71s XapaKTepUCTHKU YPOBHS OCBOCHHS y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CIeaytolne 0003HaYeHHUS:
1. - o3HaKOMUTENbHBIN (y3HABaHUE paHee N3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. - penpoAYKTHBHBIN (BBIIOJIHEHUE ACSITEILHOCTH IO 00pa3ily, HHCTPYKIIMH WUJIH MO PYKOBOJCTBOM)

3. - IpOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSTENILHOE BBIITOJHEHHUE ACATEIbHOCTH, PEIIeHUE MTPOOIEMHBIX 3aj1a4)

14
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CopnepxaHue 00ydeHHs

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B yqe6H0171 JCATCIIBHOCTHU

CTYJICHTOB (Ha YPOBHE YUCOHBIX JCHCTBUI)

Pa3nen 2 Xumusi.

3HaTh: XMMHUYECKYIO0 KapTUHY MUpPa, YMEThb: JaTh OIPEIEICHUE U
OIIEpPUPOBATH CJIEIYIOLUMH XUMUYECKUMHU MOHATUSAMU:
(BELIECTBO», «XUMUYECKHM DJIIEMEHT», «aTOM», «MOJIEKYJIay,
«OTHOCHUTEIIbHBIE AaTOMHAs M MOJEKYJApHAsi MAacChl», «HOHY,
(QITOTPOIUS»,-«U30TOIBDY, «KXXUMHUYECKAsI CBI3bY,
((AJIEKTPOOTPULIATENIBHOCTEY, 17  «BaJEHTHOCTB»,  «CTEIEHb
OKHCIICHHS», «MOJb», «MOJSIpHAash Macca», «MOJISIPHBIH 00BeM
ra3ooOpa3HbIX  BEIIECTB»,  «BEIIECTBA  MOJIEKYJISAPHOIO U
HEMOJIEKYJISIDHOTO ~ CTPOEHUS», «PacTBOPBD», «DJIEKTPOJIUT U
HEIJIEKTPOJIUTY,~«IEKTPOIUTUYECKAS-TUCCOLIUALUSY,
«OKHCIIUTEIIb U BOCCTAHOBUTEIBY, OKHCICHHE U BOCCTAHOBJICHUE,
(CKOPOCTb XUMHUYECKOW PEAKLUUN», «XUMUYECKOE PAaBHOBECHUEY,
(«(YTJIEPOJHBINA CKEIIETY,

«(pyHKIMOHANbHAs Ipymnay, «uzoMmepus» Bragers: PackpbiTue
¢u3znyeckoro cmeicia cUMBONMKM [leproguueckoit  TaGnuIbI
xuMuueckux snemeHToB J[. . MeHneneeBa (HOMEpOB 3JIEMEHTa,
MepuoJia, TPYIINbl) U YCTaHOBJIEHHE IPUYUHHO-CIIEICTBEHHON CBSI3H|
MEXly CTPOCHHEM aTOMa 1 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB
HIIEMEHTOB U 00pPa30BaHHBIX UMH BEIIECTB B IMEPHOAAX U TPYIINaX.
XapakTepruCTHKa 3JIEMEHTOB MaJIbIX IEPUOJIOB IO UX MOJOKEHHIO B

[Iepnoauueckoit cucreme /. 1. Menneneesa

CTpoeHue BellecTsa.

Bopa. PactBopsl.

3HaTh: Y CTAHOBJICHHE 3aBUCUMOCTH CBOMCTB XUMHYECKUX

BCILICCTB OT CTPOCHHA aTOMOB, O6p33}IIOIlII/IX X XUMHUYCCKUX

15
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DJIEMEHTOB. XapaKTEPUCTUKA BAXKHEHIIUX THUIIOB XHUMHUYECKUX
CBsI3€d M OTHOCHUTEILHOCTH 3TOoM Tumojoruu. QOObICHEHHE
3aBUCMMOCTH CBOMCTB BEHIECTB OT HMX COCTaBa U CTPOCHHUS
KPUCTAJUTMYECKUX  pemeTok.  DOopMyIMpOBaHHE  OCHOBHBIX
[MOJIO)KEHUM  TEOPUU  HJIEKTPOIUTUYECKOM  JUCCOIMAMM U
XapaKTEepPUCTUKA B CBETE ATOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeIUHEHHH. DOpMyNIHMpOBaHHE OCHOBHBIX
MOJIOXKEHUH TEOPUM XUMHYECKOTO CTPOCHHUS OpPraHUYEeCKUX
COCIMHEHUN M XapaKTEPUCTUKAa B CBETE ITOM TEOPUM CBOMCTB
BOKHEHIITNX TIpeJCTaBUTENEH 18 OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN YMeTb: XHMHMUYECKHE pEaKIUM Ha OCHOBE BOJBI.
Braneth: HeoOXoauMol 0a30if TEOPETUYECKOTOo MarepHualia, s

PCUICHUA 3a/1a4.

HCOpFaHI/I‘IeCKI/Ie COCIUHCHMUA.

3HATH: Y CTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BEILECTB
0T CTPOCHHS aTOMOB OOpa3ymOIIUX HUX XUMHUYECKHX 3JIEMEHTOB.
XapakTepucTHKa BAKHEHMIIUX TUIOB XHWMHYECKHX CBS3€d U
OTHOCUTEJIBHOCTH 3TOW Tunojoruu. OObsSCHEHHE 3aBUCUMOCTU
CBOICTB BELIECTB OT MX COCTaBa U CTPOCHUS KPUCTAIIIMYECKHX
pemieTok. DPOpMYyJIMPOBAHME OCHOBHBIX IIOJIOKEHHH TEOPHUH
DIIEKTPOJINTUYECKON TUCCOLMALMU U XapaKTEPUCTHUKA B CBETE 3TOMN
TEOpUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAUHEHUM.
YMmeth: CocTaBisaTh XuMudeckue peakiini. OObsICHEHNE CYIIHOCTH
XMMUYECKUX IMporeccoB. Knaccudukanus XuMHUuecKuX peakiuii mo
pa3IMYHBIM NIPU3HAKAM, BBIIIOJTHEHUE XUMUYECKOTIO

DKCIIEPUMEHTa B IIOJIHOM COOTBETCTBUU C MpPAaBHJIAMU TEXHUKU
Oe3omacHoctu. HabGmionenue, @ukcupoBaHue U OINKCaHUE
pE3yJIbTaTOB IIPOBEIEHHOI0 IKCIIEPUMEHTA BiiageTs: XuMHU4eCKUMHU

CBOMCTBAMH METAJIJIOB U HEMETAILIOB.

Opl" AHHNYCCKasa XUMMUsI.

3Hate:  OmnmcaHue cocTaBa U CBOMCTB BaXKHEHIINX

MpeICTaBUTENIeH OPTaHUYECKUX COeIMHEHMI: METaHoJIa U 3TaHoJIa,
CIIOKHBIX 3(QHUPOB, )KUPOB, MbLI, KAPOOHOBBIX KHUCIIOT (yKCYyCHOMH
KHCJIOTHI), MOHOCaXapua0B (TJIIOKO3bI), AMCAXapHIoB (caxapo3bl),

oJIcaxapua0B (Kpaxmaia U IeJUTI0I03bl),

16
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AMHWHOKHUCIIOT, 66J'IKOB, HNCKYCCTBCHHBIX u CHHTCTHYCCKHX
[MIOJIMMCPOB 19 VYmerhb: cOCTaBISTH XUMHYECKHE pCaKuu IJIAa
OpTraHU4YCCKUX BCIICCTB Brnagers: XMMHYECKMMH CBOMCTBaMH

OpPTaHNYCCKUX BCIICCTB.

XUMHUA U KU3HDb

3Hath:  OLEHKY BJIMSHUS XUMHUYECKOTO 3arps3HEHUs

OKpY’Karolle cpesibl Ha OpPraHU3M 4YejoBeKa M JAPYTHe >KUBBIC
opranusmel. YmeTb: [IpoBeneHue CamMOCTOSATENBHOIO IIOHMCKA
XUMUYECKOH HMH(OpPMAanMy ¢ HUCHOJb30BAHHUEM  Pa3IMYHBIX
MCTOYHUKOB (HAYy4YHO -IIOMYJISIPHBIX WM3/1aHUM, KOMIBIOTEPHBIX 0a3
NTaHHBIX, pecypcoB VIHTepHeTa); MCMOIb30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTUH [1s1 00pabOTKHU U Mepeauu XUMHUUECKOH HHPOpMaLuu
1 ee IPEeJCTaBJICHUs B pa3auuHbIX popmax. Biaaners: Cobmonenue
npaBui 0€30MacHOr0 OOpalleHHs] C TOPIOYUMU U TOKCUYHBIMH
BEIleCTBAaMM, JlabopaTopHbIM  oOopynoBaHueM. Kpurnueckas
OLIEHKA JIOCTOBEPHOCTH XMMHUYECKOW MH(pOpPMALUK, TOCTYNAIOLIEH

13 pa3HbIX HCTOYHHUKOB.

7. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE TPOI'PAMMBI

YUYEBHO IV CIHUTLIAHBI

Tpeb6oBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY O0ecreyeHuo: 1.

KaOMHET COLMAIbHO-DKOHOMUYECKHUX QUCHUILUIMH - mometenue 9 /31,8 m 4, 45

IIOCaAOYHBIX MECT,

8 mepeHocHoe MyJbTUMEIUA 000PY0BaHUE - HOYTOYK, POEKTOP, A0CKa, 45 MOCATOUYHBIX

MECT;

9 yu4ebOHbIe TOCOOUS, yUEOHUKH, CXEMBI, TAOJHIIBI, pa3AaTOYHBIN MaTepra, MOPTPETHI,

IJIaKaTbl, HArJIs1AHbIC HOCO6I/I$I, BHACOMATCPHAIIBI.

B nporecce ocBoeHus nporpaMMbl y4eOHOU JUCHUIUIMHBI «ECTeCTBO3HAHUE) CTYAECHTHI

HOJIKHBI UMCTh BOBMOKHOCTD NOCTYIIA K 3JICKTPOHHBIM y‘-Ie6HBIM MarcpuajiamM I10

€CTeCTBO3HAHUIO, BKJIIOYasl (PU3UKY, XUMUIO, OMOJIOTHIO, UMEIOIITUMCSI B CBOOOTHOM

AOCTYIIC B CCTU I/IHTepHeT (BHCKTpOHHBIM KHHI'aM, IIPpaKTUKyMaM, TECTaM, MaTCpuaiaM

EI'D u np.).
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Ilepeyenb pekoMeHyeMbIX Y4eOHbIX U3/1aHUI1, IOMOJTHUTEIbHON NUTEPaTYphI.

OcHoBHas JuTEpaTypa:

1. EcrectBo3nanue. 10 ximacc. bazoBeiil ypoBeHb. DDV . Yuebnux 2022r
Anekcammna W.1O., N'anaktrnonos K.B., imutpues U.C. u ap./Ilox pea. AjmekcanimHomn
N.10. N3a. Tlpocesienue

2. Xumus. 10 knacc. ba3oBslii ypoBeHb. DDV VueOHuk 2022

Agtopsl: ['abpuensa O.C. MznarenscTBo: [IpocBernieHue

3. Xumus. 10 kinacc. ba3oBsiit ypoBeHb. DDV Yuebuuk 2022 ABropsl: Epemun
B.B., Ky3pmenko H.E., Tepenun B.M. u ap./ Ilox pex. Jlyuuna B.B.

W3 narenbctBO: IIpocBelieHue

JlonmoJIHUTEIbHbIE MCTOYHHKH:

1.Crapony6iieB B.A. EctecTBo3Hanue. CoBpeMeHHbIE KOHLETIUU [ DIEKTPOHHBIN
pecypc] : yueonoe nocodue st CI10 / B.A. CrapoayOuieB. — DIEKTPOH. TEKCTOBbBIC
nanabie. — Caparos: [IpodobpaszoBanme, 2020. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum nocryna: http://www.iprbookshop.ru/66386.html
2. Ctpensnuk O.M. EcTecTBO3HaHUE[ DIIEKTPOHHBIN pecypc|: yueOHoe mocodue st
CIIO. IOpaiit, 2018. URL.:https://biblio-online.ru/viewer/02B52148-8FE9- 4A21- BD10-
04D34F820EF0/estestvoznanie#page/1l
3.Crapony6ruieB B.A. EcrectBo3nanue. CoBpeMeHHbBIC KOHIICTITAN[ DIEKTPOHHBIH
pecypc]: yueoHoe nocobue mis CIT1O. Capatos.: [Tpodobpazosanue, 2019.URL.:html.
SBC «IPRbooksy _http://www.iprbookshop.ru/66386.
http://biblioclub.ru/index.php?page=book&id=271493 (28.09.2018) .
8.06m1as xumusi. COOpHUK 3aIaHUI ¢ IPUMEpPaMU pelieHUui[ DNEeKTPOHHBIN pecypc]:
yuebHoe nocobue qis CIIO / mox pen. A. . Anapues, JI. 1. Adponuna M.: FOpaiit, 2018.
URL.:_https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192 A8BS58E8C2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1
11. OOmas xumusi. COOpHUK 3aJaHuil C MpUMEpaMHU pelIeHU [ DNeKTPOHHbBIN
pecypc]: yuebHnoe nocodue st CI10 / noxg pen. A. U. Anapues, JI. 1. Aponuna M.:
FOpaiit, 2018. URL.:_https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192 A8B58E8C2/obschayahimiya-sbhomik-zadaniy-s-primerami-reshemy#page/1
12. I'abpuensu O.C. Xumus. [Ipaktukym: yuedbnoe nocobue. M.: [Ipoda, 2014.
13.I"'a6puensa O.C. Xumus. TecTsl, 3a1auu U yrnpaxHeHUs: yaeOHoe mocooue. M.
Hpoda, 2014. Xumus. 1. I'pomos C.B. [llaponosa H.B. ®uszuka, 10—11: Kaura mis
npenogasarens. - M., 2009.
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https://urait.ru/book/estestvoznanie-10-klass-bazovyy-uroven-efu-10508
https://urait.ru/fpu/prosv?author=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%B0+%D0%98.%D0%AE.%2C+%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2+%D0%9A.%D0%92.%2C+%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2+%D0%98.%D0%A1.+%D0%B8+%D0%B4%D1%80.%2F%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B9+%D0%98.%D0%AE.
https://urait.ru/fpu/prosv?author=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%B0+%D0%98.%D0%AE.%2C+%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2+%D0%9A.%D0%92.%2C+%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2+%D0%98.%D0%A1.+%D0%B8+%D0%B4%D1%80.%2F%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B9+%D0%98.%D0%AE.
https://urait.ru/book/himiya-10-klass-bazovyy-uroven-efu-10615
https://urait.ru/fpu/prosv?author=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD+%D0%9E.%D0%A1.
https://urait.ru/fpu/prosv
https://urait.ru/book/himiya-10-klass-bazovyy-uroven-efu-10300
https://urait.ru/fpu/prosv?author=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD+%D0%92.%D0%92.%2C+%D0%9A%D1%83%D0%B7%D1%8C%D0%BC%D0%B5%D0%BD%D0%BA%D0%BE+%D0%9D.%D0%95.%2C+%D0%A2%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%BD+%D0%92.%D0%98.+%D0%B8+%D0%B4%D1%80.%2F+%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%9B%D1%83%D0%BD%D0%B8%D0%BD%D0%B0+%D0%92.%D0%92.
https://urait.ru/fpu/prosv?author=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD+%D0%92.%D0%92.%2C+%D0%9A%D1%83%D0%B7%D1%8C%D0%BC%D0%B5%D0%BD%D0%BA%D0%BE+%D0%9D.%D0%95.%2C+%D0%A2%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%BD+%D0%92.%D0%98.+%D0%B8+%D0%B4%D1%80.%2F+%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%9B%D1%83%D0%BD%D0%B8%D0%BD%D0%B0+%D0%92.%D0%92.
https://urait.ru/fpu/prosv
https://biblio-online.ru/viewer/02B52148-8FE9-
http://www.iprbookshop.ru/66386
http://biblioclub.ru/index.php?page=book&id=271493
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
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HNuTepHer- pecypcsl:

1. Hayunas snextponnas oudnunoreka eLIBRARY.RU [OnexTponHslit pecypc].
URL.: http://elibrary.ru

2. HanmonanweHas s5eKTpoHHas 6ubnuoreka [Dnexkrponnsiit pecype]. URL.:
https://H36.pd/.

3. Odwunmanpueiii  caiit  kommanuu  «Koncymprant  I[lmoc»  URL.:
http://www.consultant.ru

5. OdunmanbHplii calT WHGOPMALMOHHO-TIPABOBOTO KoHcopimyMa «Komeke»
URL.: http://www.kodeks.ru

6. Onexrtponnsie kartamorn Hayunoit 6ubnmorexku Jlarrocynusepcurera URL.:
http://www.elib.dgu.ru/?q=node/256

[. DneKkTpoHHO-OMONMMOTEYHass cucTeMa  «YHUBEpCUTETCKass  OuOImoTexa
onnaiie» URL.: http://biblioclub.ru

8. DneKkTpoHHO-OUOIMOTEeUHAs cucrema «IPRbooksy URL.:
http://www.iprbookshop.ru/
4.  cucrema «IPRbooks» URL.: http://www.iprbookshop.ru/

KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOU
JAUCHUIIINHBI

KoHTpoib ¥ oOmEHKa pe3yiabTaroB  OCBOEHUS  JUCUMIUIMHBL  OCYLIECTBIISIETCS
npernojaBaTesieM B MPOIecce MPOBEACHUS MPAKTUYECKUX 3aHITUH U J1Ta0OpaTOpPHBIX padoT,
TECTUPOBAHMS, a TaKXKe BBIMIOJHCHUSI OOYYaIOMUMUCS WHIWBUAYAIbHBIX 3aJaHUMH,
MPOEKTOB, UCCIEIOBAHUM.

HNTOoroBoiM  KOHTpPOJIEM  OCBOCHUS  OOYyYalOIIMMHUCA  JUCHUIUIMHBI  SIBJISETCS

b GeHIMpPOBaHHBIN 3a4eT.
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Pe3ysabTarhl 00y4yeHnusi (0CBOCHHbIE YMEHUS, YCBOCHHbIE @®opMbI U METOIbI KOHTPOJIS U
3HAHMS) OIIEHKH Pe3yJbTATOB 00y4eHH s

YMCHUSA:

Texymuit KOHTPOJbL B (hopme:

- NPMBOAUTL INIPHMEPHl  SKCIEPMMEHTOB M  HaOmoaenumii, 1OATOTOBKH TOKIA/IOB,

000CHOBBIBAIONINX: ATOMHOMOJIEKYIISIPHOE CTPOEHHUE pedepatos;
-paboThI ¢ yUEOHUKOM U

BEILIECTBA,
CYIICCTBOBAHME  DJIEKTPOMATHUTHOTO TOJNA M B3amMOCBs3p|C 1 OPHBIMHI KOHCIICKTAMM.
BHGKTpI/I‘IeCKOI‘O nu MAardmuTHOI O HOHCP’I, BOJIHOBLIC H

KOPITyCKYJISIPHBIE CBOWCTBA CBETa, HEOOPATUMOCTh TEIIJIOBBIX
[TPOIIECCOB, 3aBUCUMOCTh CBOMCTB BELIECTBA OT CTPYKTYPhI MOJIEKYII,
3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIMU OT TeMIEpaTypbl U
KaTaJIu3aTOPOB, KIETOYHOE CTPOCHHUE KUBBIX OPTraHU3MOB, POJIb
JIHK kax HocuTens HaclIeICTBEHHOW WH(OpMAaIUU, 3BOJIIOIUIO
PKUBOW TIPUPOJIbI, BIUSHUE JIEATEIbHOCTH YEJIOBEKA Ha SKOCUCTEMBI;

Texymuit KOHTpOJb B hopme:
-3aIIMTHI JJAOOPATOPHBIX padoT;
-pelieHus 3aiad,

- OOBSCHATD MPUKIIATHOC 3HAYCHUE BAKHEHUIITUX JIOCTHKCHUH B -paboTBI CO CIPaBOYHON
00JIaCTH €CTECTBEHHBIX HAYK JUISl: Pa3BUTHS YHEPreTHKH, ITUTEPATYPOH.
TPAHCIIOPTA U CPEACTB CBSA3H, OJYUYEHUS] CHHTETUYECKHUX
MaTEpHUAJIOB C 33JJaHHBIMH CBOMCTBaMH, CO3JJaHMs OMOTEXHOJIOTHH,
nedeHus MH(EKIIMOHHBIX 3a00JIeBaHMi, OXpaHbl OKpYKaroIen
CpeIibl;

Texymuii KOHTpoOIb B (hopMme:
-peuieHus 3a1a4.

-3aIUTHI JJAOOPATOPHBIX paboT;
- BBIIBHTATh TUITOTE3bI K PE/UTATaTh My TH UX MPOBEPKH U ICNATE | recTHpOBAHHS;
2

BBIBOJIbI HA OCHOBE OKCTIEPUMEHTATBHBIX TAHHBIX, IPE/ICTABNEHHDBIX | 5411111 HHANBALYaIbHBIX
B BUJie rpaduKa, TaOJUIbl WM UAarpaMMBbl; hamanuii

nH(popMaruen, conepxarieiics B cooomenusx CMU, unrepHer -

pecypcax, Hay4HONOMYJIIPHOU JIMTEPATypPE; -PCLICHMA 3a/1aY,
-paboThI CO CIIPaBOYHOMN

MTepaTypou.
-TECTHPOBAHMSI;

3aIlUThl UHIUBUYJIbHBIX
3agaHui

20



21

- HCIOJIb30BATh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B Texymumii KoHTpOIb B hopMme:
[IPaKTUYECKON U MOBCEJHEBHOM KU3HU JJIS: OLICHKH BIIMSHUSA -TECTUPOBAHMS,

Ha OpraHU3M YeJIOBeKa 3JIeKTPOMAarHUTHBIX BOJIH U -paboThI C OIIOPHBIMU KOHCIIEKTaMU U
paZMOaKTUBHBIX U3JTyUYEHUH, SHEprocOepeKeHus, CIIPAaBOYHOM JIMTEPATYPOHU.

0€30I1aCHOT'0 MCII0JIb30BaHUS MAaTEPUATIOB U XUMUYECKUX
BEIIECTB B OBITY, MPOMUIAKTUKA HHPEKITMOHHBIX
3a0071eBaHN, HHKOTUHOBOH, QJIKOTOJIbHOM M HAPKOTUUYECKON
3aBUCUMOCTEHN, OCO3HAHHBIX JIMYHBIX JEHCTBUM 110 OXpaHe
OKDVKAIOIIEH CDEBL.

SHAHUA:

DopMbI KOHTPOJISE O0YUYEHHUS: - YCTHBINA
OIIpOC;

-TECTUPOBAHHUE;

-3amuTa pedepara;

-pelIeHne 3a1a4

- CMBICIT TOHSTHW: €CTECTBEHHOHAYUYHBIH METOJ| IMO3HAHWS,
HIIEKTPOMArHUTHOE TI0JI€, AJIEKTPOMArHUTHBIE BOJHBI, KBAaHT,
hBoonMs Beenennoi, 6ombiioi B3pbiB, CoHEUHas cucTeMa,
rajaKkTHKa, [EPUOJMYECKAN 3aKOH, XHWMHUYeCKas CBS3b,
XHUMHAYECKast PeaKIlnsi, MAaKPOMOJICKYIIa, OEJIOK,
KaTanmsarop,

depment, kierka, auddepenuunanus kierok, JHK, supyc,
Ouosiornveckass JBOJNIONHSA, OuopazHooOpasue, OpraHusM,

[TOITYJIALMS, DKOCUCTEMA, o6uocdepa, >HTpoIUS,

CaMOOpraHu3aLus;

- BKJIJ] BEJIMKUX YUEHBIX B (POPMHUPOBAHNE COBPEMEHHOM DopMbI KOHTPOJI O0YUECHHUSL:
ECTECTBEHHO-HAy4YHOU KAPTUHBI MUDA. -YCTHBIH OIPOC;

-aKTUBHOCTb HAa 3aHATUAX
(1onIOJTHEHUS K OTBETaM COKYPCHUKOB

W T.I1.);
-rammuTa nedhenarta

- CTPOCHHUC U CI)YHKLII/II/I CHUCTEM OPraHOB 3JOPOBOTO YCJIOBCKA q)OpMI)I KOHTPOJIS O6yquI/I$I'

-YCTHBIH OIIPOC;
-~AKTUBHOCTbH Ha 3aHATHUAX,
-TeCTUPOBAHUE;

-3anuTa pedepara ;

- (hu3noNIOTNYecKre XapaKTePUCTUKN OCHOBHBIX MporeccoB  |[DopMbl KOHTPOIIS 00yUEHHUS:
KU3HEESITEIbHOCTH OpraHi3Ma 4eoBeKa -YCTHBIN ONpOC;
-aKTUBHOCTb Ha 3aHSTHUSX ;
-TECTUPOBAHUE;

-3amuTa pedepara;

- TMTHEHUYECKUE HOPMBI, TpeOOBaHUs U paBuiia coxpaHeHus: (PopMbl KOHTPOIIS 00yUEHUS:
1 YKPETJICHHs! 30POBbs Ha Pa3IMYHBIX 3Talax OHTOTEHEe3a  -YCTHBIN ompoc;
-aKTUBHOCTb Ha 3aHATHUSX ;
TECTUPOBAHUE;

21



	‎C:\Users\11111\Desktop\нов вторая стр.pdf‎

