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Dopma A

Y NbAHOBCKMIT TOCY1apCTBEHHBIH YHUBEPCHTET Dopma
LleHTp 10BY30BCKO# MOArOTOBKH

®- Tporpamma JIOOIT kypca «YriaybiaeHHOE H3YYEHHE XUMHHY
[ITkoms! ©HOTO 3KOMOTa

1. IMosicHUTEILHAS 3aAMHCKA

Hanpagaennocrs  (npodman) mnporpammer.  [lo  csoemy  ¢yHKIHOHATLHOMY
1Ipe/IHAa3HAuCHHUIO TIporpaMMa sBiseTcs oduiepassuBatollei. OHa paccyuTaHa Ha 00ydYarolMxcs
10-11-x kaccoB ¥ HalpapjieHa Ha IOATOTOBKY K C/la4ye €MHOTO TOCY/IaPCTBEHHOTO SK3aMEHa,
IOArOTOBKY K OJIMMIIHANaM, JPYTHM KOHKYPCHBIM M BCTYMHTEIBHBIM HCIBITAHHSIM B
YHHBEPCHTET. B pas3iMuHbIX HCHBITAHUSAX Y4YAIIHeCs JOJDKHBI IPOSBUTH KOMIUICKCHbIE 3HAHUS U
YMEHHs B 00JIaCTH XMMHH, [I03TOMY B MpOrpamMMe CJeJIaH akl[eHT Ha YCHJIEHHE B COJCPIKAHHH
AEATETLHOCTHOIO KOMIIOHEHTA, aKTHBH3AIMU CaMOCTOATE/ILHOM 03HABATEILHON /1€ TeIbHOCTH
oOyyarommxcs. HanpasneHHOCTb TPOrpaMMBI — eCTeCTBEHHOHAYYHAS.

AKTYya/IbHOCTH, HOBH3HA.

Kypc opuentupoBan Ha ¢opmupoBaHue (yHIaAMEHTATBHBIX 3HAHWII O CBOMCTBAaxX
XHMHYECKHX J/IEMEHTOB M HMX COCJMHEHMH Ha OCHOBe IepHoaudeckoro 3akona J[.J.
MeneneeBa, COBpEMEHHBIX IPe/CTABIIEHUI O CTPOSHHM BEIIECTBA, C HCIIO/b30BAHHEM MOHSTHIA
XHMHYECKOH TE€PMOJMHAMHKH, XHMHYECKOH KHHETHKH M 3IEKTPOXHMHH, a TaKXKe CrocoboB
[OJYYCHHS! M IPAKTHYECKOTO HCIOIb30BAHMUS BAXKHEHIIMX 3JEMEHTOB M HX COCIMHCHHH
OpraHu4ecKoi H HeopraHu4yeckoil Xxumuu. [IpuoGpeTeHHbIe B X0/e OCBOEHHs MaTepHala Kypca
3HAHMSL U YMEHHs MO3BOJIAT CIIYIIATENAM IOArOTOBUTHCS K Cade €AHHOrO rocyAapcTBEHHOTO
3K3aMeHa 10 XHMHH, K OJIMMITHA/IAaM, JPYTHM KOHKYPCHBIM H BCTYIIMTEILHBIM HMCIBITAHHAM B
YHHBEPCHTET.

ess mporpaMmbl - NOJArOTOBKA CIyIIaTeNell K Cade €IMHOTO TOCYIapCTBEHHOIO
OK3aMCHa IO XHMHH, K OJIUMIIHNA/AaM, APYTHM KOHKYPCHBIM H BCTYIHMTEILHBIM HCIBITAHUSAM B
YHHUBEPCHTET.
3apaun:

. 3aKpeMUTh YMEHHS U HABBIKH KOMILIEKCHOTO OCMBICIIEHHS 3HAHHH U HX
NPUMEHEHHMIO TIPH PEIICHUH 3a/1a4 H YIIPaKHEHHII;

. UCCIIEI0BATh U AaHATM3UPOBATh AJITOPHTMBI PEIICHHS THITIOBEIX 3a/(a4, HAXOIUTh
crocoObl pemeHnus KOMOMHUPOBAHHBIX 3a71a4;

. (opmupoBaTh LIETOCTHOE NPE/ICTABIICHHE O MPUMEHEHHH MAaTEeMaTHYECKOTO

almnaparanpHi pelICHUH XUMHYCCKUX 3a/1a4;

. Pa3BUBaTh y y4alMXCS YMEHHSA CPaBHHBATH, AaHAJIM3UPOBATH M JIEJIATh BBIBOJIBL;
. crocoOcTBOBaTh (HOPMUPOBAHHIO HABBIKOB COTPYIHHYECTBA B IPOIIECCE
COBMECTHOH padOTEI

Anpecar nporpamMmsl. Bozpact oOy4arommxcs - 16-18 net.

Ilpununn Habopa B oObenunenne cpo®oanbii. [Iporpamma He npenbsBiseT
TpeOOBaHUA K COMEpKaHUIO M 00BEMY CTapTOBBIX 3HAHMil, a TAKKE K YPOBHIO pa3BHUTHS
pebenka. [IpuanmaroTes Bee skemaronue jeti 6e3 KOHKYPCHOTo 0T6opa.

KosnmuyecTBo oOywarommxcs B Ipynne — HEOTPAHHYCHHO, TaK Kak oOyueHHe

IIPOBOJIMTCS B OHJIAH-(hopmMare.



@opma A

IVIHHHCTEPCTBO HAYKH H BLICHIEr0 00PA30BaHHA FOCCHHCKOH Weaepauiu
VIbAHOBCKHIT rOCY/IaPCTBEHHBIH YHHBEPCHTET dopma
LleHTp A0BY30BCKOI NOAIOTOBKH

®- TMporpamma JIOOIT kypca «YrnyOneHHoe H3VUEHHE XHMHHY
[11kons! KOHOTO 3K0I0TAa

O0Bém 1 cpoku ocBoeHus: mporpaMMel. Cpok peanu3anyy IporpaMMel — § MecsIes.

®opmbl u peskum 3ansaTHH. B coorBerctBun ¢ nopmamu CanlluH npopomkurensnocts
3aHATHsA cocTaBisieT He Oosee 90 MUHYT.

IIporpamma paccuurana Ha 72 vaca. HeznenbHasi Harpy3ka Ha peOeHka - 2 gaca.

Pesxum 3ansaTHI 110 TporpaMMe: OMH pa3 B HEIENHO 110 2 Jaca.

®opma OpraHM3alliH JEATEIbHOCTH IO TPOTPaMMe — BHJIEO-TEKIMH M OHJAHH-3aHATHS B
COLHANBHBIX ceTAx Ha muatdopme ZOOM.

[Lnanupyembie pesyibTaThl. TpeGoBanus K yPOBHIO 0CBOEHHS AHCIHILIHHDI:

B pesynbrare u3ydeHus AUCIMIITMHEBI

yyaluncs 10/KEH 3HAb !
® OCHOBHbBIC XHUMHYECKHE 3aKOHBI, TCOPUH, IIPABHIIA;
* (usMyecKHe U XHMHYECKHE CBOMCTBA OPraHWYECKUX U HEOPIraHHYECKHX BEICCTB;
® COBPEMEHHYIO XHMHYECKYIO TEPMHHOJIOTHIO;

YYaIUHCs JOJDKEH yMems:

®  OOBSCHATH POJIb XUMHYECKHX TEOPHii H 3aKOHOB B (JOPMHPOBAHHH COBPEMEHHO
€CTECTBCHHOHAYYHOH KapTHHBI MUPA; €JIMHCTBO OPIraHHYECKUX H HEOPraHMYEeCKHX

BEINECTB;
® peuaTh pacuyeTHBIC 3a7a4H PA3HOTO YPOBHS CI0KHOCTH

® COCTaBJIATH YPABHEHHSA XHMHYCCKHX HpeBan_ICHPlﬁ C yJaCTHEM OpPraHH4YEeCKHX U
HEOPraHHYeCKHX BEIIECCTB,

y4aluics J0JDKEH 61a0ems HAGbIKAMU.!

® HCIOIB30BaHUA y4eOHOI H CIPaBOYHOI JIMTEPaTYpPhI /IS [IOKHCKA HEOOXOUMOi

uH(popmaruu;

® 4YETKOrO M3JIOKEHHS 3HAHHUH, aHan3a U 0000IIeHHs IBIEHUH U (aKTOB.

2. @opMBbI KOHTPOJIS H [0IBe/ICHHE HTOTOB PeAJH3ALHH IIPOrPAMMBI

IIpoBepka 1 oleHKa 3HaHHH ydaluxcs — BaKHbIC COCTABHBIE YACTH MPOLECCa 00YYEHHSI.
Kak u Bcskas npyras HeoOXoamMas 4acTh mpolecca oOydeHHs, MpoBepKa 3HAHHIL yyammxcs
BBITIOJIHAET 0COOCHHBIE, crienupryeckue H o0mue QyHKIHY mporecca 00ydeHusl.

['naBHas, cnenuwanbHas, 3ajada NMPOBEPKH — BBUIBIATH COCTOSHHE 3HAHMHM, YMEHMH H
HABBIKOB, IIPElyCMOTPEHHBIX NTPOrpaMMaMH, - U BTOpasd OUeHb BayKHas 3a/ia4a MPOBEPKH — ITO
BOCIHTaHHE Y [ICTedl OTBETCTBCHHOCTH 3a CBOH y4yeOHBIH TPy, BOCIHTAaHHE NPHBBIYKH
N00POCOBECTHO OTHOCHTHCS K BBITIOJIHEHHIO CBOMX Y4eOHBIX 3aanuil. [IpoBepka — 3To nepshbiit
U caMblil BaKHBIH BHJI 00IECTBEHHOH OTYETHOCTH, KOTOPOH MO/IBEPraeTCsl YYEHHUK, a BBITIOIHSSA
€€, OH MOBBIIIACT YYBCTBO OTBETCTBEHHOCTH 3a MOPYUYEHHOE JEJ0, YKPEIUISeTCs B JMCIHILINHE
TpyJa.

Tekylmmii KOHTPOIb YPOBHSA YCBOGHHS MaTepHalla OCYIUECTBIAETCS 10 pe3yiibTaTaM
BBINIOJIHEHHsA 00Y4arOMUMHCs 3a4€THBIX padoT. [loaBeIcHHE HTOTOB OCYIIECTBIAETCA B (hopme

UTOTOBOH aTTeCTalli¥ B BHUE KOHTPOJIBHOTO Cp€3a - TeCTa, KOTOprﬁ IMO3BOJIACT OIPCACIIUTE



IMHHHCTEPCTBO HAYKH H BHICLIETO 00PA30BaAHHA FOCCHHCKOH WeIepalny
Y bAHOBCKHIA rOCYaPCTBEHHBII YHHBEPCHTET
L{eHTp 10BY30BCKOI MOATOTOBKH

dopma

®- INporpamma JIOOIT kypca «YrnydaeHHOE H3YYeHHE XHMHHY
LIIKonBI KOHOTO IK0I0Ta

JOCTHIKCHHE Oﬁy‘-la.I-OIIIHMHCH IIIAaHHPYEMBIX PE3YJILTATOB.

3. Coaep:kaHHe NMPOrpaMMbI

3.1.00beM gHCHHILIHHBI

O6beM u BuIBI yueOHOI paboTHL:

O6beM u BUIBI yueOHO# paboThl:

KomuectBo uacos (popma oOyueHus quesHas)
Bux yueGHOi paGoThI Bceromo B T.4. mo cemectpam
njaaHy 1 2
AyIUTOpPHBIC 3aHATHS:
Ulexuuu 36 18 18
[TpakTH4ecKHe U CEeMHHAPCKHE 3aHATHS 28 14 14
Texyumnit KOHTPOIb 8 4 4
Buasl mpoMeKyTOYHOTO0 KOHTPOJIS KOHTPOJIbHAsE | KOHTPOJIbHAS | KOHTPOJIbHAS
pabora pabota paborta
Bcero yacoB o aucuummHe 72 36 36
3.2. Y4ebOHo-TeMaTHYeCKHIi IJIaH
Ne HaunmenoBanue Konnyectro yacon ®opma
TN | paspienos, Mopynel Beero | Teopus | IIpaktuka | CamocrosTensHas TekyHero
pabora (eciu EEIpELR _
npeoycmompenda S s S
npozpammoti) arrecratmn
1. | Xumuueckwmii 8 - 4 - 3aueTHas pabora
JJIEMEHT
2. | BemectBo 8 4 4 - 3auerHast paboTa
3. | Knaccuduxanus 8 4 - 3agertHas pabora
XHMHYECKUX
peakuui
4. | KoMmniaekcHble 8 4 4 - 3avetHas pabora
COEIMHEHUS U
KPHCTAIJIOTH/1paThl
5. | Knaccudukanus 12 6 6 - 3auetHas pabora
BEIIECTB U UX
CBOMCTBA
6. | Muoroob6pazue 12 6 6 - 3averHas pabora
OpraHUYECKUX
BEIIIECTB

Dopma A




IVIHHHCTEPCTBO HAYKH H BBICLICIO O0PA30BAHHA FOCCHHCKOH WeACpaumnn
Y ABAHOBCKHI rOCYAapCTBEHHBIH YHHBEPCHTET dopma
LleHTp 10BY30BCKOIl NOATOTOBKH

- [Mporpamma JIOOIT kypea «YrayGneHnoe H3yueHHe XHMHH»
11IkoJ1b1 KOHOTO KOJIOTa

7. | Ilo3nanue u 8 -4 4 - 3aueTHas pabota
NpUMEHEHHE
BEIIECTB
XMMHUECKHX
peakuit
Uroro 64 22 32 - KonTposabHbIii
cpe3

@opma A

3.3.Coaepxanue y4eOHO-TeMATHYECKOT0 ILIaHA
Tema 1. XuMuuecknii dJieMeHT

@opMBI CYIIECTBOBAHHA XHMHYECKHX 37eMeHTOB. OCHOBHBIE TOHATHS M 3aKOHBI XHMHH.
Crpoenue aroma. [lepuonnyeckuii 3akon. Ileprnoanyeckasi cucremMa 371€MEHTOB M CTPYKTypa
3JIEKTPOHHOH 000JI0YKH aToMOB. XHMHuUecKHe (GOpPMyJbl M pacyeThl 1O HHM. 3ajayd Ha
HAXOJKICHHE XHMH4YeCKo# (opmynsl BemectBa. KommuectBo BemiectBa. Umceno Asoraapo.
Monsipublii  00BbeM rasoB. ['a3oBble 3aKOHBL AITOPHTMBI pEelEHHS PACUETHBIX 3aad.
AJITOPUTMBI  PELICHHs. OKCHEPUMEHTANBHBIX 3a4a4 IIPH M3Y4€HMH HEOPraHHYeCKHX U
OpPraHH4eCKUX COETHHEHHI.

Tema 2. BemecTBoO

DIIEKTPOOTPULIATENLHOCTE XUMHYECKHX d7ieMeHTOB. MoHHas cBa3b. KaTHOHBI W aHHMOHBL
Knaccugukanus HoHOB 1O cocTaBy (IIPOCTblE M CIOXKHBIE), LBETa HOHOB. MOHHBIE
KpHCTa/UTH4YeCcKue perueTki. CBOHCTBA BELIECTB ¢ HOHHOM KPUCTAIUTHYECKON PEIeTKOi.

Knaccudukaims KOBaIEHTHOH XMMMYECKOil CBS3HM: 10 MEXaHM3My O0Opa3oBaHHs
(oOMeHHBIi M JOHOPHO-AKUENTOPHBIA), 110  IEKTPOOTPULATENLHOCTH  (MONSApHAS |
HETIONApHasl), 110 Crocody NepeKphIBaHHA JJIeKTPOHHBIX OpOHTANEHl (G M T), MO KPaTHOCTH
(omuHapHasi, BoiHas, TpoitHas u nomyTopHast). [T0JISpHOCTb CBS3H M MOIAPHOCTH MOJIEKYJIBL.

Mesxmonexkynspuas ¥ BHYTPUMOJIEKYIIPHAS BOAOPOAHAs CBsi3b. MexaHH3M 00pa3zoBaHus U
3HAYEHHE BOJOPOIHON CBA3M UL OPraHU3alluu CTPYKTYP OHOIIOIUMEPOB.

Enunas npupoaa xumudeckux cBsi3eil. Monnas cBs3b Kak MpeaebHbIi cilydyail KOBaJIEHTHOI
NOJAPHOH CBS3H; IMEPEXOJ OJHOIO BH/A CBS3H B JPYTOH; pa3Hble BH/BI CBI3H B OJHOM
BelecTse. MexmoneKyIspHble B3aUMO/ICHCTBHS. MeTautnueckas CBA3b.

BelecTa MONIEKYIAPHOTO H HEMOJIEKYISSPHOTO cTpoeHus. THIT KPHCTAIIMYECKOI PELIETKH.
3aBHCHMOCTE CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHA.
Tema 3. Knaccnpurkauus XuMHYECKHX peakiuii

PacueTbl 00BEMHBIX OTHOIIEHHH Ta30B MPH XHMHYECKUX PEAKIHAX. DIEKTPOTHTHYECKAs
JMCCOIMAIIUS HEOPraHHYECKHX U OpPraHHYecKHX KHCIIOT, LIeNOoYei, cosel. Peakiuu HOHHOTrO
oOMeHa. PacyeTsl, cBSI3aHHBIE C KOMTMYECTBEHHBIM COCTABOM PAaCTBOPOB.

Tennoble 3]¢exTsl XuMHYeCKHX peakuwmii, 3akoH [ecca. PacueTsl 1m0 TepMOXHMHYECKHM
YPaBHEHHSIM.
CkopocTb XUMHYeCKOH peakuuu. [ToHATHS «3HTaNBNUA», «IHTPOMHAY, «IHeprHd ['MO6cay.

O6paTI/IMLI€ H HeoﬁpaTane XHMHYCCKHE pCaKIHH. XUMHUYECKOE paBHOBECHE H YCJIOBHA €ro
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IVIHHHCTCPCTBO HAYKH H BbICUICI U OUPA30BAHNA I"OCCHHCKUMN WCACPaLnn
Y AbAHOBCKHI rOCY1apCTBEHHbI YHHBEPCHTET ®opma
LlenTp 10BY30BCKOI MOATOTOBKH

- [Mporpamma JIOOII kypea «YriybieHHoe H3ydeHHE XUMHI»
HIkonb! KOHOTO 3KONIOrA

CMEILEHUS.

I'naponus opran¥deckMX M HEOPraHWYecKux coenuHeHmit. OOpaTHMBIH THIPOIH3,
HeoOpaTHMBIH THAPOIN3 U 0OMEHHBIH THApoIn3. BojxopoaHeiil nokaszarens.

OKHCIMTETEHO-BOCCTAHOBUTEILHBIE  PeakIHH. MeTox 3JIEKTPOHHOIO M 3JeKTPOHHO-
MOHHOro Oananca. Bimsnme cpenst Ha mpotekanne OBP. Kopposus MeTamioB M crocoObl
3aIUTEI OT Hee. DIIEKTPOJIM3 PACIIaBOB M PACTBOPOB BEIIECTB.

Tema 4. KoMnieKkcHbIe COeJHHEHHS H KPHCTAJLIOTHAPATHI
Koopaunamuonnas  teopus  A.  Bepuepa.  KoMmmaekcHBIE — COeIMHEHHS.
Knaccudurauus, nHomenkmatypa. Xumuueckue cBoiicTBa. [losiyyeHHe M TpHMeHeHHe.
Kpucramnoruaparel. Xumuueckue cBoiictsa. [Tonydyenne u npuMeHeHue.
Tema 5. Knacendukanus BemecTs H HX cBoiicTBA
XapakTepucTHKa MeTamioB rnaBHbIX noarpymn I-II1 rpynmn. XapakTtepuctnka MeTaion
— MEJIH, XpoMa, JKelesa.
XapakTepucTHKa HEMETAILIOB IIaBHBIX noarpynmn [V-VII rpym.
XHUMHYECKHE CBOICTBA HEOPTAaHWYECKHX BEIIECTB Pa3IMYHLIX  KJIACCOB.
B3anMoCBA3b HEOpraHMyYeckHX BeIIECTB. [ eHeTHYecKas CBA3b MEXKIYy KiaccaMu
HEOPraHUYeCKUX COCTMHCHHH.
Tema 6. Muoroo6pasne opranu4ecKux BellecTs

OcHOBHBIC IIOJIOKEHHS M HANPaBICHHS DPa3BUTHS TEOPHH XMMHYECKOTO CTPOCHHS
opranuyeckux BemecT8 A.M. bytnepoBa. OcoGeHHOCTH XHMHYECKOr0 M 3IEKTPOHHOTO
CTPOEHHS alIKaHOB, aJIKEHOB, AJIKHHOB, HX CBOMCTBA.

ApOMAaTHYECKHE YITIEBOJOPO/IBI.

ONEKTPOHHOE CTPOCHHE (PYHKIMOHATBHBIX IPYIIl KHCIOPOIOCOAEPIKAIIMX OPraHHYeCKHX
coenvHeHHH. XHMHYECKHE CBOMCTBA KHCIOPOJACOJAEPHKAIMX OPraHHUeCKUX COeIHHEeHHI.
Cnosxuble a¢upsl. XKupsl. Mbuia.

VrieBojabl. AMUHBL. AMUHOKHCIOTBL. Besku.
Tema 7. Ilo3nanne H npHMeHEeHHE BENIECTB H XHMHYECKHX peaKIHii

IIpaBuna pabotsl B naboparopun. Metoasr uccieioBanus o6bekToB. KadecTrennsie
peaKkiMy Ha HEOPraHMYCCKHE M Opranuyeckue seuiectsa. OOIIMe HayYHbIE NPUHIIHITBI

XHMHYECKOI0 IMTpOMU3BOJICTBA.

4. OpraHu3auHoOHHO-NEIATOTHYECKHE YCI0BHS PeaTH3aAlHH POrPAMMBI
4.1. Yuedno-MeToan4ecKoe odecredeHne nporpaMmmbl
3aHsTHS TPOBOAATCS B BHAE BUACO-IEKUHH M  OHJIANH-3aHATHH B COLMAIBHBIX CETAX Ha
mnarpopme ZOOM, 1 DPOBEPKH YCBOCHHSI MaTepHaia CO CIyIIaTesIMH MPOBOJAT pa3bop
3alaHUH 110 TeMe 3aHATHS.
4.2. MarepHa/IbHO-TeXHHYECKOE oDecedyeHne

Jns oOyueHus cioymarteno HEoOXOJAMMO HalM4YHe KOMIbIOTEpa, IUIAHINETa WM
HOYTOYKa, CBOOOHBIN U CTAOUIIBHBIN JOCTYN B HHTEpHET. MaTepuasbl 3aHaTHil TyOIHKYIOTCS B
connanbHoi cetd BKonrakre B rpynmne IlIkons! ionoro skosora https://vk.com/eco _school ulsu.
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4.3. YueOHo-uHpopMaLHOHHOE 0DecriedyeHHe MPOrpaMmbl

1. Eropos, A. C. Xumus : coBpeMenHslii Kype amst noarotoBku k EI'D / A. C. Eropos. -
H3n. 13-e. - PoctoB u//l : ®ennke, 2013. - 699 c. (Abutypuenr) - ISBN 978-5-222-21137-3. -
Texkcr : osnextpomneni // OBC "Koncynabrant crymenta" : [caiitr]. - URL
https://www.studentlibrary.ru/book/ISBN9785222211373.html

Z; Pocun, WM. B. Xwumus. YueOHMK M 3aJaYHHK . A CpPeAHEr0 NpOo(eCcCHOHAILHOrO
obpasosanus / MW. B. Pocun, JI. 1. Tomuna, C. H. ConoBeeB.— Mocksa: M3aarenscTBo
[Opaiit, 2022. — 420 c. — (Ilpodeccuonansnoe obpazosanue). — ISBN 978-5-9916-6011-2.
— Teker : onextponnwii // Ob6pazoBarenshas mnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/490038

3. Ouneitnukos, H. H. Xumus. AIropiTME! peliieHus 3a1a4 1 TeCThl : yueOHOoe oco0He 1Ist
cpeanero npodeccuonansHoro obpaszosanus / H. H. Oneitaukos, I'. I1. Mypasbesa. — 3-e u3z..
ucnp. u jon. — Mocksa : UsparensctBo MOpaiit, 2022. — 249 ¢. — (Ilpodeccronansroe
obpaszosanune). — ISBN 978-5-9916-9665-4. — Tekcr : snexrponnsiii / O6pasopaTenbHas
matgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491790

4. Mapremosa, T.B. Xwumusa. YraoyOneunsit ypoeens. 10—I11 kimaccsl @ yueOHHMK U
cpeanero obmero obpazosanus/ T. B. Mapremosa, W. B. Apramonosa, E. B. ['oxyuos ; noa
obmen penakumer T. B. MapTeHOBONH. — 2-e M31., HCHp. W O0l. — Mocksa : M3narenscTBo
IOpaiir, 2022. — 355 ¢. — (Hapoanoe npocsemenne). — ISBN 978-5-534-15622-5. — Teker :
onekTponHeii  //  OGpasoBarensHas  muargopma  [Opaiit  [caiit]. —  URL:
https://urait.ru/bcode/509217

S. ['manka, H. JI. O0mas xumus. 3anaun # yIpaxHeHHs : y4eOHO-NpakTHYecKoe rocobue

Juisi  cpenHero  mpogeccuoHanbHoro  obpasosamms/ H.JL [meka; mom  penakumeit
B. A.Tlonkosa, A.B.babkoBa. — 14-e u3n.— Mocksa : WsmarensctBo [Opaiir, 2022, —
236 c. — (IIpodeccuonansuoe obpasosanue). — ISBN 978-5-534-09475-6. — Texker
anekTpoHHbli  //  OOpazoBarenphnas  mmargopma  IOpaiit  [calit]. —  URL:
https://urait.ru/bcode/490165

4.4. Kaaposoe obecneuenue
[Ipenonasarens:
Brageer ¢popmamu 1 MeTo1aMi 00yUeHHs, B TOM YHCJIE: NPOEKTHAA 1ESITeIbHOCTS,
nabopaTOpHbIE IKCIEPUMEHTEI U TIP.
Hcnone3yer crienuanbHble MOIXO0IbI K 00y4eHHIO BCeX 00YYaOMUXCs, B TOM YHCIE ¢ 0COOBIMH
norpebHoCTAMH B 00pa30BaHHH.
Bnageer UKT-koMIeTeHTHOCTAMH.
MozkeT paspabaTsiBaTh M PeaM30BBIBATE HHIHBHAYAIbHEIE 00pa30BaTebHbIE MAPLIPYTHI.



IVIMHHCTCPCTBO HAYKH W BBICLLCI O 00pa30BaHua 1'0CCHICKoM Wedepauun
Y IBAHOBCKHIT rOCY1apCTBEHHbII yHUBEPCHTET Dopma
LleHTp 10BY30BCKOI MOArOTOBKH
@- ITporpamma JIOOIT kypea «YrnyBneHHOE H3yHEHHE XHMHH
[Kkonml 10HOTO 3K0N0ra
«YTBEpKIAIO»

C.b. Baknanos

NpUMEHEHHE BEILECTB U
XHMHYECKHX peakLHii

2023r.
KAJIEHJAPHBIH YYEBEHBIH I'PAOHK
Ha 2023-2024 yuebuwiit 200
NPUNOIACEHUE K NpOSPaAMME
Kypca «JIEKTHBHBIN Kypc 110 XHMHH »
I1IxomBI FOHOTO 3K0JI0ra
Vpoees/ Cpoku Kon-go Paznen (Mmomys) Bcero Kon-so MecTto
rof peanusauuu, | 3aHATHI/ aKageMu4. | aKkaaeMH4. | MpOBENEeHHs
00yueHHs KOJ-BO HeJ, 4aCOB B FOJ | YacoB B
yueOHbIX MIPOJIOJIZKHMT. HeJ.
Hezenb OJIHOTO
3aHATHS
(MuH.)
1 ron 8 mecauer — | 1 paz B | Tema |. Xumudeckui 8§12 Butpuna
36 yueOHbIX | Hememo — 2 | ameMeHT AOBYSORCKUX
[IPOLYKTOB Ha
HelleNnb yaca (90 | Tema 2. BemectBO 8|2 Gk
MHUH.) Tema 3. 82 IEKTPOHHO
Knaccndukams ”Hq)? PRI
HHOH
XUMHYECKHX peakLuii obpa3soparels
Tema 4. Komnnekchbie 8|2 HOI cpe/ibl
YiaesHoBckor
COE/IMHEeHHUS U 5
KPHCTAJUI0rUAPaThI rocyapcTBeH
Tema 5. 12 |2 HOTO
Knaccuhukanus WHERCRUETGTA
portal.ulsu.ru
BELLUECTB M UX CBOHCTBA
Tema 6. Muoroo6pasue 12: | 2
OpraHH4Ye€CKHX BELLECTB
Tema 7. [lo3Hanue u 812

®opma A




