MunucrepcerBo 3apaBooxpanenus Poccuiickon @enepannu
denepanbHOE rOCYAapCTBEHHOE OIOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«Ps3aHCKHUI rOCYJapCTBEHHBIA MEIUIIMHCKA YHUBEPCUTET
nMeHHu akagemuka W.11. ITaBiaoBay
MunuctepcTBa 3apaBooxpanenust Poccuiickon denepaunun
OI'bOY BO Psa3I'MY Munzapasa Poccun

MoAnVcaHo UMGPOBOI NOANUCHIO:
Orb0OY BO PA3IMY  orsoy 80 prsrivy Mun3apasa

Poccum
Muhsapasa Poccun 250, ) 6061344 40300

YTBGp)KI[eHO PCUHICHHUCM YUCHOI'O COBCTA

[Tpotokon NelO ot 21.05.2024r

PaGouas nmporpamma nucturuasl | OY ] .12 Xumus
OcHoBHas npodeccuoHaIbHas obOpasoBaTenbHas

OBpasoBaTebHAL TPOrpaMMa mporpaMMa - TporpamMma MOATOTOBKH  CHEIHATHCTOB
cpeanero 3BeHa no crneunanbHoctu 34.02.01 Cectpunckoe
JIeJ0

Kpanudukarus Menununackas cectpa/ MenuuuHCKun 6pat

dopma o0yueHus Ounas




Pa3zpaboTuuk (1): IUKIOBass METOAMYECKass KOMHCCHS 00Ie00pa3oBaTEILHOTO U

COOMAJIbHO-TYMAaHUTAPHOI'0 MUKJIA

NOdD Mecto paboThl (Opranu3aiusi) JloikHOCTH

T.I1.AnexcannpoBa | Edpemonckuit punuan @I'bOY [IpenongaBarenb
BO Pa3I'MY Munzapasa Poccuun

PenienzeHr (b1):

Noo Mecto paboThI (OpraHu3aIs) JlomKHOCTD

JLLA.ITapamonoBa | Edbpemosckuit punuan ®I'bOY BO [IpenonaBaTtens
Ps3I'MY Munsapasa Poccun

Ono0peHo: HUKIOBOM METOAMYECKONH KOMHCCHEH 0011e00pa30BaTeIbHOrO U

colManbHO-ryMaHuTapHoro nukia, [Iporokon Ne 9 ot 06.04.2024r.

MeTonYeckuM coBeToM (punuana, [Iporokon Ne 9 ot 14.04.2024 r.

y4eOHO-METOANYECKUM COBETOM YHUBepcuTeTa, [IpoTtokon Ne 7 ot 25.04.2024 r.

HopmaTtuBHas cipaBka.

Pa6ouas nmporpamma nuctuumnuael OY /1,12 Xumust pa3pabotaHa B COOTBETCTBHUH C:

[Ipuka3 Muno6puayku Poccun ot 12.05.2014 Ne 502 «O6
YTBEpKJIEHUH (PeIepaaIbHOro roCy1apcTBEHHOr0 00pa3oBaTeIbHOTO
®Iroc C110 CTaHJapTa CPeaHEro MpodhecCHOHATBHOI0 00Pa30BaHuUs IO
crienmanbHocTh 34.02.01 CecTpuHckoe Aeno»

[Topsimox [Ipuka3z MunuctepcTBa oOpasoBanus U Hayku PO ot 24 aBrycra
OpraHu3anuu u 2022 1. Ne 762 «O06 yrBepxaenuu llopsiaka opranuszanuu u
OCYILIECTBJICHUS | OCYLIECTBIIEHUS] 00pa30BaTEIIbHON JESTENbHOCTH IO
o0pa3oBaTenbHON | 00pa30BaTENbHBIM IIPOrpaMMaM CPEIHEro NpopheCCUOHAIBHOTO
JESTENbHOCTU 00pa30BaHUs»




COJAEP)KAHUE

1. TACHOPT ITPOTPAMMOBI TIPEJIMETA ...t 4
2. CTPYKTYPA U [IPUMEPHOE COJEPXKAHUE ITPOTPAMMBDBL ........oooveeeeeeeeeeeeeee e 5
3. TEMATHUECKUI TITTAH ..ottt e s e e se e se e eeeeaes 6
5. KOHTPOJIb TEKYIIAM Y UTOTOBBIM ..........oovoeeeeeeeeeeeeeeeeeeeeeeee e 14
6. CAMOCTOSITETIBHA ST PABOTA ...t eeee et e s eeeee e es s s s s s 14
7. PE3YJIbTATBHI OCBOEHUST YUEBHOI'O ITPEIIMETA ... ee e 16
8. YYEBHO-METOJMYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

TIPOTPAMMOBI VUEBHOT'O TIPEJIMETA ...ttt es e eeeseeseee s se s eeeene 18

TIPHUITOKEHIE INQ 1 ..ottt ettt ettt ettt e bt s bt e bt sateesbee e b eneee 20



4
1. MACITIOPT NIPOI'PAMMBI ITPEJIMETA

Xumus

1.1. ObaacTh NpUMeHeHHUs1 POrPaMMBbI
[Iporpamma mnpenvera «XUMUSD» SIBISETCS YaCThIO IMPOTPaMMbl IOJATOTOBKH CIEIMATHCTOB
cpennero 38eHa B cootBercTBUM ¢ I'OC CIIO no cnenumansuoctu 34.02.01 Cectpunckoe zieno.

1.2. Mecto npeamera « XuMHUSD» B CTPYKTYpe IIPOrpaMMbl IOJATOTOBKY CHELUAIINCTOB CPETHETO

3BEHA
[Tpeamer «XuMUs» ABISETCSA 4aCThIO 0011€00pa30BaTENILHOTO y4eOHOTO UK

1.3. lean u 3agaum n3y4yeHus npeamMera « XuMHsD):
N3ydenue nmpenmMera «XUMHUSD TOJDKHO 00ECTICUUTH:
- ¢(hOpMUPOBAHHOCTH OCHOB IIEJIOCTHON HAYYHOW KapTUHBI MUPA;
- (hopmupoBaHUe MOHUMAHUS B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
- cpopMUPOBAHHOCTH TOHMMAHUS BIUSHUS €CTECTBEHHBIX HAYK HA OKPYXKAIOIIYIO CpeAdy,
SKOHOMHYECKYIO, TEXHOJIOTUYECKYI0, COIIMAIbHYIO M ATUYECKYIO Cephl 1eATEeTbHOCTH YeJIOBEKa;
- chopMHpPOBAHHOCTH YMEHHI aHATM3UPOBATH, OIICHUBATH, IPOBEPSATH HA JIOCTOBEPHOCTh U
000011aTh HAYYHYIO HH(OPMALIUIO;
- ¢hOopMHPOBAHHOCTH HABBIKOB 0€30MaCHON PabOTHI BO BpeMs IPOSKTHO-HCCIIET0BATEIBCKON 1
9KCIIEPUMEHTAILHOM JESTENIbHOCTH, IIPH UCIIOJIb30BAaHUH JTA00PATOPHOTO 000PYIOBAHHUS.

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaAMMBI:
MaKCHUMaJIbHOM yueOHOW Harpys3ku oOydaromerocs 264 yaca, B TOM 4HCIIE:
o0s13aTenbHON y4eOHOH Harpy3ku oOydaromerocs 176 4acos;
CaMOCTOSITENTbHON paboThI 00yJaromerocs 88 4acos.
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2. CTPYKTYPA U IPUMEPHOE COIAEP KXAHUE INTPOT'PAMMBbI

O0bem u BUIBI Y4eOHOH padoThI

Buj yueOHoi1 padoThl

O0BbeM yacoB

MakcumajibHasi ydeOHasi HATpy3Ka (Bcero) 264
Oobs13aTesibHAsi yueOHasi HAarpy3Ka (Bcero) 176
B TOM YHCIIE:

J1a00paTOPHBIE 3aHITHS 45
MPAKTUYECKUE 3aHSATHUS 45
KOHTPOJIbHBIE pabOTHI

KypcoBas pabota (mpoekT) (ecm mperycCMOTPEHO)

CamocrosiTesibHasg paboTa odyuyarouierocst (Bcero) 88
B TOM YHUCIIE:

JuddeperumrpoBanHbiii 3a4eT 2




6

3. TEMATUYECKMH IUIAH
Mae. KomnuecTBo ayauTopHbIX Can.
HaumenoBanue pa3nennoB u Tem yueOHas acos pabora
Harpy3ka | Bcero Teop. Hpaxr. CTYJICHTOB
3aHATHUS | 3aHATUA

1. Oprannyeckasi XuMHsI 126 86 42 44 40
1.1. Ilpeamer opraHu4ecKOl XUMUU 14 10 6 4 4
TEOpUs CTPOSHUSI OPTaHUYECKUX
COEMHEHHIA.
1.2. [IpenenbHbie YIIeBOAOPOIBI. 14 10 4 6 4
[MuknoankaHsl.
1.3. DTuneHoBbIE YTII€BOIOPOIbI. 10 6 2 4 4
JlneHoBbIE.
1.4. ALICTUIIEHOBBIC YTJIEBOJAOPOBI. 10 6 2 4 4
1.5. ApomaTtuueckue yrieBoJa0pOIb. 10 6 4 2 4
1.6. 'mapokcUiibHBIE COCTUHEHUS. 12 8 2 6 4
DeHOoJIbI
1.7. Anpaeruabl U KETOHBL. 10 6 2 4 4
1.8. KapGonoBbie kucioTbl. CloxKHbIE 16 12 6 6 4
3(UPBIL, KHUPHIL.
1.9. YrneBonsl. 14 10 6 4 4
1.10. AMHMHEI, aMHMHOKHUCIIOTEI, OCJIKH. 10 8 4 4 2
1.11. A3oTconepxkanue u 4 2 2 2
TeTEPOLUKINYECKIE
1.12. BeicOKOMOJEKYISIpHBIE 2 2 2
COCJIMHCHHSI.
2. O0masi ¥ HeOpraHuvdeckKasi XUuMMs 138 90 44 46 48
2.1. Teoperndyeckue OCHOBBI XMMHH. 6 4 2 2 2
Crtpoenue aToma. 10 6 2 4 4
[Tepuoanueckuit 3aKOH u 8 4 2 2 4
MEepUOANYECKasi CUCTEMa XHUMHUUYECKHUX
3JIEMEHTOB.
2.2. CtpoeHue BeIIeCTBa. 12 10 4 6 2
2.3. XUMHUYECKHE PEaKIIiHu. 14 8 4 4 6
2.4. JlucepcHble CUCTEMBI. 8 6 4 2 2
2.5. Peaknun B pacTBOpax 12 8 4 4 4
AJIEKTPOJIUTOB.
2.6. OKHCIUTENBHO- 12 8 2 6 4
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
3. OCHOBBI HEOPTraHUYECKOH XMMHH. 40 26 10 16 14
4. XumMusi ¥ ’KU3Hb. 14 8 8 6
JlndpdepeHunpoBaHHbIN 3a4eT 2 2 2
Bcero mo gjucuuiiinae 264 176 86 90 88
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4.COJEP KAHUE NPEIMETA
1. Oprannyeckasi Xumus.

1. 1. IlpeameTt oprannvyeckoi XuMHH.

[TosiBieHue 1 pa3BUTHE OPTraHUYECKOM XUMUU Kak Hayku. [Ipenmer opranndeckoid xumuu. Mecto
Y 3HaUYE€HUE OPraHMYEeCKOW XHMHU B CHUCTEME €CTECTBEHHBIX HayK. B3auMOCBSI3b HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB.

1.2. Teopusi XMMHYECKOI0 CTPOeHHsI OpPraHMYecKHX coeanHeHuii A.M. byrtaeposa.
XVMMHYECKOE CTPOCHHME KaK IOPAJOK COCIMHEHHUS aTOMOB B MOJIEKYJIE COINIACHO MX BaJICHTHOCTH.
OCHOBHBIE TOJOXKEHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUSI OpraHuueckux coenunenuit A.M. Byrneposa.
VYriiepoHbIil CKEJEeT OpraHu4ecKoil MoJjeKynbl. KpaTHOCTh XMMHUYECKOW CBSI3U. 3aBUCUMOCTbH CBOMCTB
BEIIECTB OT XMMHYECKOTO CTpOeHHUs MouyieKysl. M3omepusi u u3omepsl. lloHsATHE O (QYHKIMOHAIBHOM
rpynmne. [IpyHuunel kiaaccuukauy OpraHMYECKMX COEIMHEHMH. MexayHapoJHas HOMEHKIATypa U
NPUHIUIB 00pa30BaHMs Ha3BaHUH OPraHUYECKUX COCIUHCHHIA.

Knaccupukanuss u  0COOGHHOCTM  OpPraHMYECKUX  peakuuil. PeakunoHHbIE — LIEHTpBIL.
[IepBoHayasibHBIE TOHATUS O THUIIAX M MEXaHU3MaX OPraHWYECKHX peakuui. ['omomuTuyeckuii u
reTepOIMTUYECKUN Pa3phlB KOBAJEHTHOM XUMHMUYecKOW CBsi3u. CBOOOAHO pajMKalbHBIA M WOHHBIN
MexaHu3MbI peakuuu. [lorsTre o HykIeopuIax.

1.3. AuaxaHbl. DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHME MOJICKYIbl METaHa. Sp°-
ruOpuau3anysi opOuTaneli aToMoB yriepoia. l'oMmoiormdyeckuid psa u oOmas QopMmynia ajiKaHOB.
CucremaTnueckas HOMEHKJIATypa aJIKaHOB U paaukanos. M3omepus yrieponHoro ckenera. @uznyeckue
CBOWCTBA AJIKAHOB. 3aKOHOMEPHOCTH M3MEHEHHs (PU3UIECKUX CBOWCTB. XMMUYECKHE CBOMCTBA aJIKaHOB:
rajJJoreHUpOBaHUE, NETUAPUPOBAHHE, TEPMHUUECKOE pPa3JIoOKEHUE, KPEKUHI KaK CIOCOObl MOTy4eHUs
BOXHEHMIINX COEJUHEHUM B OpPraHWYecKoM cHHTe3e. ['opeHue ankaHoB KaKk OJUH M3 OCHOBHBIX
UCTOYHUKOB TEIUIa B IPOMBIINUIEHHOCTH U ObITy. M3oMmepuzanuss Kak cHoco0 IOJydyeHHs
BBICOKOCOPTHOr0 OeH3uHa. MexaHu3M peakuuu CBOOOJHO paAuKalbHOro 3amelueHus. llomydenue
ankaHoB. Peakuus Bropua. HaxoxneHne B npupo/ie ¥ IPUMEHEHHUE aJIKaHOB.

1.4. Huxkaoankanbl. CTpoeHuE MOJEKyJd HHKIoankaHoB. OOmas ¢opMyna HHUKIOATKAHOB.
Homenknarypa nukioankaHoB. M3omepus LHKIOAJKAaHOB: YIJIEPOAHOIO CKEJIETa, MEXKIAccoBasd,
IPOCTPAaHCTBEHHAs (Luc-TpaHc-u3zomepusi). Crenuduka CBOWCTB LMKIOAIKAaHOB C MallbIM pa3MepoM
nukia. Peakiuy npucoequHEHNs U paiuKaIbHOTO 3aMEILEHUS.

1.5. AnkeHbl. DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbl JTUIEHA. Sp’-
rudpuam3anus opouTaigeil aToMOB yriepoaa. - U mM-CBA3HU. ['oMonornueckuil psin u obmast popmyna
ankeHoB. Homenknatypa ankeHoB. M3oMepusi ajJKEHOB: YIJIEPOAHOIO CKeJleTa, MOJIOKEHUS KpaTHOU
CBSI3HM, IPOCTPAHCTBEHHas (LMC-TpaHC-U30MEpPHUsI), MEKKiaccoBas. PU3NUYECKHUE CBOWCTBA AJIKEHOB.
Peakuuu »1eKTpOQHUIBHOIO MPUCOCTUHEHUSI KaK CIIOCO0 MOJydyeHUs! (YHKLIHMOHAJIBHBIX MPOU3BOIHBIX
yraeBonopoaoB. IIpaBmiio MapkoBHUKOBa, €ro 3J€KTPOHHOE OOOCHOBaHHWE. Peakiuu OKHUCICHHS U
nonuMepusanuu. [lonmdTHIIEH Kak KPYNHOTOHH@XXHBIA IPOAYKT XUMHYECKOIO IPOM3BOACTBA.
[IpompbrnenHsle u gaboparopHble crnocoObl moiydeHus ankeHoB. [IpaBuno 3aiiueBa. Ilpumenenue
AJIKEHOB.

1.6. Anxanuensl. Kinaccudukanus aakagueHOB O B3aMMHOMY PacloJIOKEHUIO KPaTHBIX CBsI3el
B MoJiekyJie. OcOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHMS CONPSKEHHBIX aJIKaJHEHOB.
O6mas ¢opmyna ankagueHoB. HomeHkiaTypa u u3zomepus ankaaueHoB. Dusnueckue CBOWCTBA
QIKATUCHOB. XUMHUYECKHME CBOWCTBA QJKAJUEHOB: peaklUM MPHUCOEAWHEHHUs (THAPUPOBAHUE,
rajoreHupoBanue), roperuss u noaumepusanuu. Bxiaag C.B. JleGeneBa B moydeHHE CHHTETHYECKOTO
Kayuyka. Bynkanuzanms kaydyka. Pesuna. MHoroo0pazue BHJOB CHHTETHYECKHX KaydyyKOB, HX
CBOMCTBa U IpuMeHeHue. [lonyyenue ankaanueHos.

1.7. AJxKuHBI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBl alleTUIIEHA. Sp-
rubpuauszanus opOutaneil aromoB yriepona. ['omomornueckuid psn u obmas Qopmyia alKHHOB.
Homenxknarypa. M3omepus: yriepoJHOro CKejleTa, IIOJIO)KEHHUS KpaTHOM CBSI3U, MEYKKIIACCOBAs.
®dusnyeckue CBOMCTBA aIKWHOB. XMMHUYECKHE CBOWCTBA aJIKWHOB: PEAKIIMH MTPUCOECTUHEHHS KaK CIIOCco0
MIOJIyYEHUs TIOJMMEPOB U JIPYTUX IMOJIE3HBIX MPOAYKTOB. Peakunu 3amemienus. ['openue aneTuiieHa Kak



MCTOYHUK BBICOKOTEMIIEPATypHOrO IJIAMEHM JUIsl CBapKU M pe3Ku MeTauioB. [lonydeHue aneTuieHa
IUPOJIMN30M METaHa U KapOuIHbIM MeTonoM. [IpuMeHeHue aneTusieHa.

1.8. Apenbl. Ucropusi oTkpbiTus OeHzona. CoBpeMEHHbIE NPEACTABICHUS 00 AJIEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpOeHHM OeH3oma. l3oMepus M HOMEHKJIarypa romoisioroB Oensona. OOmias
dopmyna apenoB. Dusmueckue CcBOHCTBAa OeH307a. XHMHUYECKHE CBOWCTBA OCEH30JIa: pEaKIUuu
NEKTPO(UIBHOTO 3aMelleHusl (HUTPOBAHUE, I'aJOr€HUPOBAHUE) KaK CHOCOO IMOJIyYeHUS XMMHUYECKHX
CPEICTB 3alllUThl PACTEHUMU; MPUCOECIUHEHUS (ITMIPUPOBAHUE, TAJIOTEHUPOBAHUE) KaK J10KA3aTelbCTBO
HenpeaeabHOro xapakrepa 6en3ona. Peakuus ropenus. Ilonydyenne 6en3ona. OcoGEHHOCTH XUMHUUECKUX
CBOWCTB TOJyoNia. B3ammHOE BIMsSHUE aTOMOB B MoJeKyje Toiyona. OpueHTanuoHHbIE 3((EKTHI
3amectureneil. [Ippumenenne romosoros 6eHsona.

1.9. Cnuprel. Knaccudukanus, HOMEHKIATypa CHHPTOB. l'OMonoOrWyeckwii psig W oOmas
(dopMyna mpeleNbHbIX OJHOATOMHBIX cHUPTOB. M3omepus. @Dusnueckue CBOWCTBA MPEIENIBHBIX
OJTHOATOMHBIX CIHPTOB. BomopoaHas cBsA3b MEXAYy MOJIEKYJIaMH U €€ BIUSHUE Ha (PU3HMUECKUE CBOKWCTBA
CHMPTOB. XHUMHUYECKHUE CBOWCTBA: B3aMMOJICHCTBHE C HATpUEM Kak CIIOCOO YCTAHOBJICHUS HAIWYMS
THJIPOKCOTPYIIBI, C TaJOr€HOBOJOPOJAMH KaK CIIOCOO TONydeHHUs pacTBOpUTENei, BHYTpHU- U
MEXMOJIEKYJISIpHasl Jeruapartanus. Peakiust ropeHus: cnupTbl Kak ToIuMBO. llomydeHue sTaHoza:
peakuuss OpoKEHMsI IUIIOKO3bl, TIuapaTauus dTwieHa. [IpuMmeHeHune MeTaHojda M 3TaHOJA.
dusmnonoruyeckoe JAeHCTBHE METAHOJIA M ITAHOJIa HA OPraHU3M YeJIOBEKa. DTUIICHIJIMKOJb U INIMLEPUH
KaK INpeACTaBUTEIM IPEAEIbHBIX MHOIOATOMHBIX CHUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHbIE
COMPTHl M €€ NPUMEHEHUEe JUIsl paclo3HaBaHMs IJIMLEpUHA B COCTABE KOCMETHUYECKUX CpPEICTB.
[IpakTnueckoe NpUMEHEHNE ATUIICHTJIUKOIIS U TJIMLEPUHA.

1.10. ®enon. Ctpoenue Moisekynsl (eHona. B3aumHoe BiIusHHE aTOMOB B MoJIeKyJe (eHoa.
®uznyeckue cBolcTBa (eHosa. XMMUYECKHE CBOMCTBA (pEakUUu C HATpUEM, THIPOKCUIOM HaTpus,
opomom). [Tonyuenue denona. [Ipumenenue penona.

1.11. Aabaernasl U KeToHbl. Kitaccudukamnms anpaeruioB 1 KeToHOB. CTpoeHHE MpeaeabHbBIX
JIBJETUAOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOHMIBbHOHM rpymnnbl. ['omoioruueckuii
psa, obmas ¢opmyna, HOMEHKIATypa W H30MEpHs MpPEIeNbHBIX aibIeruoB. dusnyeckue CBOWCTBA
OpeleNbHbIX  albJerujoB. XHMHUYECKHE CBOMCTBAa MpeeNbHBbIX ajlbJErHJO0B: T'HIPUPOBAHUE;
KaueCTBEHHbIE PEAaKIIMK Ha KapOOHMIIBHYIO IPYyIHILY (peaklius «cepeOpsHOro 3epKaiay, B3auMOoIEHCTBUE C
rugpokcugoM Meau (II)) m ux mnpumeHeHue A OOHAapyXKeHHUsS TNpPEAETIbHBIX aANbJIETUAOB B
IPOMBIIUIEHHBIX CTOYHBIX BoAax. [losydyeHune mnpenenbHBIX albJETHJ0B: OKUCJIEHHE CIHPTOB,
rujparanus aneruwieHa (peakuus Kydyeposa). TokcuuHocTh anbaeruaoB. [lpumenenne dpopmanbpaeruia u
aneTanpaernaa. AIETOH Kak INpeAcTaBUTENb KeTOHOB. CTpoeHue MoiieKynbl aneroHa. OcoOeHHocTh
peakuuu oKucieHus areroHa. [I[pumenenue aneroHa.

1.12. Kap6onoBble kucjaorbl. Knaccuduxaius u HoMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHue
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
KapOokcunpHOM rpynnel. ['omonoruueckuid psg u oOmast ¢GopMylia MpPEeAeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. Pu3nyeckue CBOWCTBA NPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XVMHYECKHE CBOMCTBA MPEIENIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT (pEeakiuu C MeTalllaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBAHMUSMHU U COJSIMM) KakK IMOATBEP)KIACHUE CXOJACTBA C HEOPraHMYECKUMH
kuciaotamu. Peaknus stepudukanuu u ee oOpaTuMocTh. BiusHue 3amectuteneil B yrieBOJOPOAHOM
pagukane Ha CHily KapOOHOBBIX KHUCIOT. OCOOEHHOCTHM XMMMYECKHX CBONCTB MYPaBbMHOMN KHCIIOTHI.
[lonydyenue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIIEHHE aJKaHOB, aJKEHOB,
NEpBUYHBIX CHHMPTOB, albAETHAOB. BaxHeiimne mpeacTaBUTeNd KapOOHOBBIX KHCIOT: MypaBbHHa,
yKCycHas W OeH3olHas. Breicuine npenenbHble W HENpeAeNabHble KapOOHOBBIE KUCIOTHL. OnTHueckas
u30MepHs. ACUMMeTpUUYecKHii aToM yriiepoaa. [lpumeHenrne kapOOHOBBIX KHCIIOT.

1.13. Cnoxublie 3¢upsbl 1 xkupbl. CTpoeHHE 1 HOMEHKJIATypa CI0XHBIX 3QupoB. MexkiiaccoBast
U30MepHsl ¢ KapOOHOBBIMH KHCIOTaMU. CHIOCOOBI MOTydeHUs CI0KHBIX 3pupoB. OOpaTUMOCTh peakIiu
srepuduxanyu. [lpumenenue cia0xkHpIX 3GUPOB B MUILEBOH U MaphOMEepHONH MPOMBIIUIEHHOCTH. KUpPHI
KaK CJIOKHBIE 3(UPBI IIHIIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. PacTuTenbHbIe U )KUBOTHBIE KUPBI, UX
cocraB. DPU3NYECKUE CBOWCTBA >KMPOB. XHMHUYECKHUE CBOWCTBA KUPOB: TMIPUPOBAHUE, OKUCICHHUE.
['uaponun3 umm oMplICHHE KUPOB KaK CIIOCO0 MPOMBIIUIEHHOTO MOJIYYE€HHUs COJIeH BBICIINX KapOOHOBBIX
kucioT. [Ipumenenne xupoB. MbUI4 Kak COJIM BBICIIUX KapOOHOBBIX KMCIOT. MOIOIIKE CBOMCTBA MbLJIA.
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1.14. YraeBoasbl. Knaccudukanus yriaeBooB. @usndeckne CBOMCTBA U HAXOXKICHHUE YIIIEBOJIOB B
npupozae. [Joko3a Kak albJACTHAOCHUPT. XHUMHYECKUE CBOMCTBA TIJIIOKO3bl:  allMWJIMPOBAHUE,
QIKWJIUPOBAHUE, CIHPTOBOE W MOJOYHOKHUCIIOE OpokeHHe. OKCIepUMEHTAIbHBIE JI0Ka3aTelIbCTBA
HaJIU4Ms aJbJETUAHON M CHUPTOBBIX Ipynn B roko3e. [lomydenue rimroko3bl. Opykro3a kak uzomMep
rmoko3bl. Pubo3a u nesokcupubosa. Baxkueiimume mucaxapuabl (caxaposa, JIaKTO3a, MallbTo3a), HUX
CTpoeHHe U (pu3ndeckue cBOMCTBA. [ uapon3 caxaposbl, TaKTO3bl, MAIbTO3bl. Kpaxmain U 1emono3a Kak
OMOJIOrMYECKHEe NOJUMEpPHl. XMMHUYECKHE CBOICTBa Kpaxmaja (IFHApOJU3, KAYeCTBEHHAs PpEeaklus ¢
HOJIOM Ha KpaxMmall U ee IPUMEHEHHE JIsl OOHApYKEeHUs KpaxMalia B MPOAYKTaX MUTaHUs). XUMUYECKUE
CBOWCTBA LIEJUTIONO3bI: THAPOJIN3, 00pa3oBaHue CIOXKHBIX AGupoB. [IpumeHenne u Guonoruyeckast pojib
yriaeBonoB. OKHCIEHUE YIIeBOJOB — MCTOYHMK SHEPruu SKUBBIX oOpraHu3moB. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

Unentudukanuss opraHuyeckux coeAuHeHW. ['‘eHeTmyeckas CBSI3b MEXAY KJacCaMu
OPraHUYEeCKUX COCIUHECHUM.

1.15. Amunbl. IlepBuyHbIe, BTOpUUYHBIE, TPETUYHBIC aMUHbI. Kiaccudukanuss aMMHOB 11O THITY
YIJIEBOJOPOAHOIO PaJuKaja M YUCIY aMHHOIPYHI B MOJEKYJe. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MpeAesIbHbIX aMUHOB. Du3nyeckrue cBONCTBA aMMHOB. AMHMHBI KaK OpraHUYeCKHE OCHOBAHUSI:
peakuuu ¢ BOJOH, KucioTamu. Peakuust ropeHusl. AHWIMH KaK MPEeACTaBUTENb apOMATUYECKUX aMUHOB.
Crtpoenue anunuHa. IlpuymHbl OCna0ieHHs] OCHOBHBIX CBOMCTB aHWJIMHA B CPaBHEHUH C aMUHAMU
MpeAebHOTO psifa. XUMHYECKHUE CBOMCTBA aHWIMHA: B3aUMOJIEHCTBUE C KHUCIOTaMH, OPOMHOW BOJOH,
okucnenue. [lonyyeHne aMMHOB aJKWIMPOBAaHUEM AMMHAKa M BOCCTAHOBIIEHUEM HUTPOIPOU3BOIHBIX
yraeBonopoaoB. Peakuust 3unuHa. IlpuMeHnenue amuHOB B (hapMalleBTUUECKON MPOMBIIUIEHHOCTH.
AHMWIIMH KakK ChIpbe JIJIsl IPOU3BOACTBA AHWJIMHOBBIX KpacuTesne. CUHTE3bl Ha OCHOBE aHUJIMHA.

1.16. Amunoxkucaorsl u Oegxku. CocraB u HoMeHKkiIatypa. CTpoeHHE aMHHOKHUCIIOT.
['omonoruyeckuil psig NpeAesibHbIX aMUHOKHUCIOT. M30Mepusi npenenbHbIX aMUHOKHCIOT. Pusnueckue
CBOWCTBA TPENEIbHBIX AMHUHOKHCIOT. AMHUHOKHCIOTHl KaK aM(OTEpHBIE OpPraHUYEeCKHE COCAMHEHHUSI.
Cunre3 nentuaoB. [lentuaHas cBs3p. buonorndeckoe 3HaueHne o-aMUHOKHCIOT. OOIaCTH MPUMEHEHHUS
aMuUHOKHUCIIOT. benkukak npuponnbie Ouononumepsl. CoctaB U  crpoeHue O0enkoB. OCHOBHbBIE
AMUHOKHUCIIOTHI, oOOpasyromue Oenku. XHUMHUYeCKHEe CBONCTBA O€JIKOB: THAPONIN3, ACHATypalus,
KadeCcTBEHHbIE (LBETHBIC) peakiiu Ha Oenku. [IpeBpamienus O0enKkoB MUy B opranusmMe. buonornyeckue
¢ynkuuu 0enkoB.JlOCTHKEHHS B U3YUYEHUH CTPOCHUS U CUHTE3a OeJIKOB.

1.17. A3orcoaepxamue rerepouuKIMYecKUe coeAuHeHHs.[Inppoa U NUPHUAKH: DIEKTPOHHOE
CTPOCHHME, APOMATUYECKUN XapaKTep, pas3jInyie B NPOSBICHUM OCHOBHBIX CBOMCTB. HykiemHoBbIE
KHCJIOTHI: cocTaB u crpoeHue. Ctpoenne HykieoTu0B. CoctaB HykienHoBBIX kucioT (JJHK, PHK). Pons
HYKJIEMHOBBIX KHUCJIOT B )KM3HEAEATEIbHOCTA OPTraHU3MOB.

1.18. BrpicokoMoJieky/isipHble coequMHeHHsl. OCHOBHbBIE TIOHSTUS BBICOKOMOJIEKYISIPHBIX
COEJMHEHUI: MOHOMEp, IMOJHUMEpP, CTPYKTYpHOE 3BEHO, CTeNeHb nonuMmepusanuu. Kiaccuduxamms
nosuMepoB. OCHOBHBIE  CIOCOOBI  MOJYYEHUS]  BBICOKOMOJIEKYJISIPHBIX — COEAMHEHMH:  peakuuu
NOJIMMEPHU3alM M TOJIMKOHAeHcanuu. CTpoeHuMe M CTPYKTypa IOJIMMEPOB. 3aBUCUMOCTb CBOMWCTB
MOJIMMEPOB OT CTPOEHUS MOJIEKYJ. TepMoIIacCTU4HbIE M TepMOpEaKTUBHbIE mojaumepsl. [IpoBoasmiue
opranuueckue noisuMepsl. KommnosutHble Mmarepuansl. llepcnexkTuBbl MCHOIB30BaHUS KOMIIO3MTHBIX
matepuainoB. Kiaccudukanus BomokoH. CunreTrmueckue BojokHa. [lonuadupHble W MonvaMuiHbe
BOJIOKHA, MX CTpPOEHHE, cBOMcTBa. [IpakTmueckoe HMCHOIB30BaHUE BOJOKOH. CHHTETUYECKUE IJICHKU:
M30JISIIMSL JUIsl TIPOBOJIOB, MEMOpAHbI JJIsi ONPECHEHMsI BOJbI, 3alIUTHBIE IUIEHKHU JUIsI aBTOMOOWIIEH,
IUTACTBIPH, XUPYPrUYECKHe TOBsS3KW. HOBBIE TEXHOJIOTMM  JAJBHEHIIET0 COBEPIICHCTBOBAHUS
MOJIMMEPHBIX MaTEPHUAJIOB



10
2. Heopranmueckasi XuMusl.

2.1. Teoperuueckne ocHOBbI xumuHu. Ctpoenue BemiecTBa. CoBpeMeHHas MOJENb CTPOCHUS
atoma. Jlyamu3m osnekrpoHa. KBaHToBble uumcna. PacnpeneneHuMesneKTpoOHOB IO 3HEPreTHYECKUM
YPOBHSIM B COOTBETCTBUU C IPUHLIUIIOM HAaUMEHBIIEH 3HEPIUH, NpaBUiIoM XyHAa U npuHuunoM Ilaymu.
Oco0eHHOCTH CTPOEHHS IHEPTreTHUYECKUX YPOBHEW aTOMOB d-3JIeMEHTOB. DIEKTPOHHAS KOH(UTYpalus
atoma. Knaccudukanus XUMHYECKHX JJIEMEHTOB (s-, p-, d-amemenTtsl). OCHOBHOE W BO30YKIICHHBIC
COCTOSIHMSI aTOMOB. BanenTHble 3nekTpoHbl. Ilepumonnueckas cuctema XuMmMudeckux aiemeHtoB J[.U.
MenpneneeBa. ®usnueckuid cmbica llepuoamueckoro 3akona .M. MenpeneeBa. IlpuunHbl 1
3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB 3JEMEHTOB M HUX COEIMHEHMM IO MepuoJaM M TIpyIIIaM.
MupoBo33peHueckoe U HayyHoe 3HadeHue llepuoauyeckoro 3akona J[.M. Menneneesa. IIpornossr /1.1.
MenpneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

2.2. Crpoenne BellecTBa. OneKTpoHHAas npupoa XUMHUYECKON CBSI3H.

DNEeKTPOOTpULIATEIbHOCTh. KoOBasleHTHast CBsI3b, €€ PAa3sHOBHIHOCTHM M MEXaHHU3Mbl 00pazoBaHUs
(0OMECHHBI W TOHOPHO-aKUENTOpHBIN). MoHHas cBs3b. MeTtammuueckas cBsi3b. BomopogHasi CBs3b.
MexMOoNeKyIpHbIE B3aUMOICUCTBUSL.
Kpucrammmueckue u amopdabie BemecTBa. THITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsIpHAas,
WOHHAsI, METaJUIMYecKas). 3aBHCUMOCTh (DU3MYECKHX CBOWCTB BEIIECTBA OT THUMA KPUCTAILTUYECKON
pemetku. Ilpuamabl MHOTOOOpas3ust BemecTB. COBpeMEHHBIE MPECTABICHHUS O CTPOSHUHM TBEPIbBIX,
KUJKUX U Ta3000pa3HbIX BeleCcTB. JKUIK1e KPUCTAILIBL.

2.3. Xumnyeckue peaknum. XUMHUYECKUE pEaKLMU. |'OMOreHHbIE M I'€TEPOTrEHHBbIE PEAKIUH.

CKopocTh peakiui, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (DAKTOPOB: MPHUPOJABI PEArHPYIOIIUX BEIIECTB,
KOHIICHTPALlMN PEarupyrolnx BeHIecTB, TeMuepaTypsl (mpasmwio Bant-I'odda), miaomany peakmoHHoR
MOBEPXHOCTH, HAJIWYUS  KaTajau3aropa. OHEpPrus aKTUBAUMHU. AKTUBUPOBAHHBIA  KOMILIEKC.
Karanuzaropse! u karanu3. Poip kaTanu3aTopoB B IPUPOAE U IPOMBILUIEHHOM IPOU3BOCTBE.
[Tonsite 00 sHTaNBNUU U >HTponuu. DHeprus ['nb6ca. 3akon ['ecca u cnencTBusi u3 Hero. TeruioBbie
3P PeKTh XUMHUECKUX peakuuil. Tepmoxumuyeckne ypaBHeHUs. OOpaTHMOCTh peakuuid. XUMHUYECKOe
paBHoBecue. (CMelleHHEe XHMHUYECKOTO paBHOBECHs] TMOJ JEWCTBUEM pa3NUYHBIX  (DaKTOPOB:
KOHIEHTPAllUd pPEareHTOB WJIM MPOAYKTOB pEaKUuu, JaBJICHUs, TeMmIepaTrypsl. Poib cmelieHus
paBHOBECHSI B TEXHOJOTUYECKUX ITpOLEcCax.

2.4. ucnepcuble cuctembl. [lucnepcHsie cuctembl. Kommougneie cuctembl. HcTunHbIE
pacTtBopbl. PacTBopeHune kak ¢u3nko-xumuyeckuii mpouecc. CriocoObl BbIpaX€HUS KOHIEHTPALUU
pacTBOpPOB: MaccoBasi J0Ji1 PaCTBOPEHHOIO BEIIECTBAa, MOJISIpPHAs U MOJIsUIbHAs KOHILIEHTpauuu. Tutp
pacTBOpa U TUTPOBAHUE.

2.5. Peakunu B pacTBopax 3JeKTpouToB. KauecTBeHHblE peaklid Ha HMOHBI B PacTBOPE.

KucnoTHO-0CHOBHBIE B3auMOJEHCTBUS B pacTBopax. AmdorepHocTb. MOHHOE MpOU3BEIECHHUE BOJbI.
Bomoponusiii mokazarens (pH) pactBopa. ['maponu3 coseil. 3HaueHHE TUAPOIU3a B OMOJOTHYECKUX
0oOMeHHBIX nporeccax. [IpumeHenne ruiposm3a B IPOMBILIUIEHHOCTH.
JdemoncTpanun. CpaBHEHHE 3JIEKTPOIPOBOJHOCTH PAcTBOPOB 3JEKTPOIUTOB. CMelleHne paBHOBECHS
JTUCCOLMAIMU cNa0bIX KUCTIOT. IHAUKATOPBl M M3MEHEHHE MX OKPAaCKU B pa3HbIX cpenax. CepHOKHUCIbIHI
U (hepMEHTATUBHBIN THAPOIU3 YIIeBoAOB. ['uaponu3 kapOOHATOB, Cyab(aTOB U CUIMKATOB IIETOYHBIX
MeTaisioB; HuTpaToB cBuHNA(I]) nmm mMHKa, XJI0pHUIa aMMOHUS.

2.6. OKHMCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINN B IPUPOJIE, TPOU3BOJICTBEHHBIX IMPOLIECcax
Y KU3HEAEATEIbHOCTH OpraHu3MoB. OKHUCINTENBHO-BOCCTAHOBUTENBHBIN NOTEHIMAN cpeabl. JlnarpaMmma
[Typ65. IloBenenue BelecTB B cpeax ¢ pa3HbIM 3HauyeHHueM pH. MeTozpl 3JeKTPOHHOTO U 3JEKTPOHHO-
HoHHOro Oananca. [anbBaHWYeCKUH dJ€MEHT. XHMHYECKHMEe MCTOYHUKM Toka. CTaHIapTHBIN
BOJIOPOJIHBIA  3JIeKTpoa. CTaHOApTHBIA AJIEKTPOJHBIA TOTEHIMAl CHUCTEMBI. Psa  cTaHZapTHBIX
JJIEKTPOAHBIX NOTEHUHaNoB. HampaBieHue OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN. DJIEKTPOJIN3
pacTBOpOB M pacmiiaBoB cojeil. [IpakTudyeckoe MpUMEHEHHE AJIEKTPOJIM3a Ul MOJIyUYEHUS IIEJTOYHBIX,
HIEJIOYHO3EMENbHBIX METAJJIOB U amtoMuHus. Kopposus mMeTanioB: BUIbI KOPPO3HH, CIOCOOBI 3alUTHI
METAJIJIOB OT KOPPO3HH.
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3. OCHOBBI HEOPraHMYeCKON XMMHH.

OO6mas xapaktepuctuka 3nemMeHTOB [A—IIIA-rpynmn. OKkcuabl W TEPOKCHUIBI HATPUS W Kajusl.
PacnioznaBanne xkatmoHoB HaTpus W Kanus. Conau HaTpus, Kajus, KajdblUsl U MarHus, UX 3HA4E€HUE B
IPUPOJIC U KU3HU yenoBeka. JKecTKOCTh BOJBI U CIOCOOBI ee ycTpaHeHus. KoMIuiekcHble coelMHeHus
AIIOMUHUS. AJTIOMOCUIIMKATHI.

Mertamiel IB-VIIB-rpynn (Meap, uHK, XpoM, Mapradel]). OcoOeHHOCTH CTpoeHus: aToMoB. O01mue
¢usnueckue M Xxumudeckue cBoicTBa. llomydenue u npumenenue. OKCHIABI UM TUIPOKCHUABI 3TUX
METaJVIOB, 3aBUCUMOCTb MX CBOWCTB OT CTENEHUM OKHUCICHMS »>JIeMEHTa. BaxHelue couu.
OxucnuTenbHblE CBOMCTBA COJIEH XpoMa M MapraHiia B BBICIIEH cTeneHH OKucieHusa. KommekcHble
COEIMHEHUS XpoMma.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynnbl. CBoiicTBa, MOJy4Y€HUE M NPUMEHEHHUE YIJIA.
CuHre3-ra3 Kak OCHOBa COBPEMEHHOW MPOMBINUIEHHOCTH. AKTUBHUPOBAHHBIM Yyrojb Kak aJIcoOpOeHT.
HanoctpykTypsl. MUpOBbIE TOCTHKEHHUS B 00JIACTH CO3AaHUsI HAHOMATEPHATIOB. DIIEKTPOHHOE CTPOCHUE
MOJIEKYJIbl yrapHoro rasa. l[logydyeHue W IpUMEHEHHE yrapHoro rasza. buonormyeckoe naeiicTBue
yrapHoro rasa. KapOuapl kanblus, antoMuHus U kene3a. KapOonarel u ruapokapbonarsl. KpyroBopot
yriaepoaa B KHBOW W HexxkuMBOM mpupone. KauecTBenHas peakuus Ha kapOoHar-uoH. dusznueckue u
XUMHUYecKHe cBoiicTBa kpeMHUs. Cunanbl U cunuuasl. Okeny kpemuus (IV). KpemHueBble KUCTIOTHI U
ux coju. CUIMKAaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI.

OO6mass xapaxkTtepuctuka 31eMeHToB VA-rpynnbsl. Hutpuael. KauecTBeHHas peakiuss Ha HMOH
aMMOHHMs. A30THasg KHUCJIOTa KaK OKHCIUTEeNb. HuUTpaThl, WX (U3MUECKHEe U XUMHUYECKHE CBOMCTBA,
npuMmeHnenne. CBolicTBa, moiryueHue u npumenenue Gocpopa. @ochun. @ocdopusie u noaudochopHbie
kucnoTel. bronorudeckas pons docdaros.

OO6mas xapakrepuctuka 35eMeHToB VIA-rpymmel. OcoObie CBOMCTBA KOHIICHTPUPOBAHHON CEPHOMN
kucnoTel. KauecTBeHHBIEC peakiuu Ha CynbGUI-, CyIbPUT-, U CYIb(PaT-uOHBI.

O6mas  xapakrepuctuka  31emeHToB  VIIA-rpymmer.  OcobenHoct  XuMuu  Qropa.
["aoreHoBoOpOABl MU MX MOJdydeHue. ['anoreHoBOAOpPOIHBIE KHCIOTBI M MX coju. KauecTBeHHbIE
peakuuu Ha rajgoreHuA-uoHsl. Kucnopoaconepxaiuue coenuHenus xjaopa. [IpumeHenne rajJoreHoB U Ux
BAKHEUILINX COCIMHEHUM.

bnaropoansie ra3el. [IpumeneHune 6J1aropoHbIX Ta30B.

3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB NPOCTHIX BEILECTB, BOAOPOJHBIX COECIUHEHHI, BBICIIMX
OKCHJIOB U TUJIPOKCHJIOB.

WnenTudukanys HEOPraHMIECKUX BEIIECTB U HOHOB.

4. XuMus 1 JKH3Hb

Hayuynwsie w™eroasl mo3Hanuss B XuMuH. McTounwkn xumudeckor wunHpopmanuu. Ilouck
uH(bOpMallMKM 1O Ha3BaHUSAM, HJEHTH(PUKATOpaM, CTPYKTYPHBIM QopmynaM. XUMHUECKHH aHAIu3,
CHUHTE3, MOJCIMPOBAHUE XHUMHUYECKUX IMPOLECCOB U SBJICHUM KAK METOAbl HAYYHOTO TO3HAHUS.
MaremaTtrueckoe MOJEIUPOBAHUE IPOCTPAHCTBEHHOIO CTPOEHHUSI MOJIEKYJ OPraHMYECKUX BELIECTB.
CoBpeMeHHbIe (PU3UKO-XUMHUYECKHUE METO/Ibl YCTAHOBIICHUS COCTaBa U CTPYKTYPHI BEIIECTB.

Xumusa u 3a0poBbe. JlekapcTBa, (QepMeHThl, BUTAMUHBI, TOPMOHBI, MHHEpAIbHBIC BOJIBI.
[IpoGnemMsbl, cBs3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX NpenapaTtoB. BpenHbie MpUBBIUKN U (HaKTOPHI,
pazpymiamomue 3710poBbe (KypeHue, yrnoTpeOleHre alKorois, HapkoMmaHus). PannoHanbHOE MHUTaHUE.
ITumeBsie o6aBku. OCHOBBI IUIIEBON XUMUU.

Xumus B Meauiuae. PazpaboTka gexkapcTB. XUMUYECKHE CEHCOPHI.

XuMHUs B TOBCEIHEBHOM JKM3HHM. MOIOIIME W YHUCTANIME CpeAcTBa. PenemieHThl, WHCEKTUIUIBI.
CpenctBa nUYHOW TUTHMEHBI M KOcMeTHKHU. [IpaBuia Oe3omacHOil pabOThl C €AKUMH, TOPIOUUMHU H
TOKCHUYHBIMHU BEIIECTBAMH, CPEJACTBAMU OBITOBON XHMHUH.

XUMHS U CEIbCKOe XO03AHCTBO. MUHepanbHble U opraHudeckue ymoopenus. CpeacTBa 3alluThl
pacTeHui.

Xumusi B TPOMBITIUIEHHOCTH. OOImue MpeACcTaBiICHUsT O MPOMBIIUICHHBIX CIOCO0aX MOTydYeHUs
XMMUYECKUX BELIECTB (Ha MPUMEpPE MPOU3BOJICTBA AMMUAKA, CEPHON KHUCIIOTHI).

[TpompinieHHast opranudeckas XxumMus. CoIpbe 111 OpPraHndeCcKOr MPOMBIIIIICHHOCTH.
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[Tpobnema o0TX0mOB W MOOOUYHBIX MpPOAYKTOB. Hambonee KpynmHOTOHHa)KHBIE IPOU3BOICTBA
OpPraHMYECKUX COeOUHEHUN. YepHas u nBeTHas MeTauryprus. CTEKIIO ¥ CHIIMKaTHAs IPOMBIIUICHHOCTD.

Xumuss U dHepretuka. IIpupoaHble HMCTOYHMKH YIJI€BOAOPONOB. IIpupoaHblii M IMOIYTHBIN
HeQTSIHOM ra3pl, X cocTaB M ucnoib3oBaHue. CoctaB HepTH U ee nepepaborka. HedTenpoaykrsl.
OxtanoBoe uucio 6eH3uHa. OxpaHa OKpyXarollel cpeabl Npu HepTenepepadoTKe U TPAHCIOPTUPOBKE
HEPTENPOAYKTOB. AIbTEPHATUBHBIE HICTOUHUKU SHEPTUH.

Xumus B crpoutenscrse. Llement. beron. [lon6op onTHManbHBIX CTPOUTENBHBIX MaTepHajoB B
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa.

XuMus U sKonorus. XUMHUYECKOE 3arpsi3HEHNE OKpYXKarollel cpenbl U ero nocieactsus. OxpaHa
ruzipocdepsl, HOUYBbI, aTMOChEps!, GIOpBI U PayHbl OT XUMUYECKOT'O 3arpsi3HEHHUS.

Tunsl pacyeTHbIX 3a1a4:

Haxoxaenrne MonekynsspHOr (GopMyibl OpraHUYeCKOro BEIIECTBA MO €0 TIOTHOCTA U MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIAIINX B €T0 COCTAB, HJIM 110 IPOAYKTaM CrOpaHUsI.

Pacuetsl maccoBoii 1011 (Macchl) XUMUYECKOTO COSIUHEHHUS B CMECH.

Pacuetsl macchl (00BbeMa, KOJNMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUHU, €CIM OJHO U3 BEIIECTB JIaHO B
n30bITKE (MMEET IPUMECH ).

Pacuetsl MmaccoBo# min 00BEMHOM JJOTU BBIXO/IA MPOAYKTA PEaKIMKU OT TEOPETUYECKU BO3MOKHOTO.
Pacuersl TermoBoro 3 dexra peaknuu.

PacueTbl 00BEMHBIX OTHOIICHHWH ra30B IMPU XMMHUYECKUX PEaKITUsIX.

Pacuetsl macchl (00beMa, KOJTHMYECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, €CITH OJHO U3 BEIIECTB JIaHO B BUJIC
pacTBOpa ¢ ONpeIeIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTRA.

TeMbl NpaKTHYECKUX PadoOT:

KauecTBenHoe onpezenenue yriiepoa, BOJOpOia U XJopa B OPraHNYECKUX BELECTBAX.
KoHcTpynpoBanue mapocTepKHEBbIX MOJENEH MOJIEKYI OPraHMYECKUX BEIIECTB.

[Tonyuyenue MeTaHa U U3y4EHHUE €T0 CBOMCTB.

[lony4yenue aneTuneHa 1 U3y4e€HUE €ro CBOKCTB.

BrinonHenue ynpaXHEHUHM Ha COCTABICHHE YPABHEHUM XHMMHMYECKUX PEaKLMM, ITOATBEPKIAIOIINX
CBOWCTBA U CLIOCOOBI MOJYYEHHUs BEIIECTB.

PacnioznaBaHue miacTMacc U BOJIOKOH.

Pemenue skcriepuMeHTANBHBIX 3aJa4 HA TIOJy4YEHUE OPraHU4YEeCKUX BELIECTB.

Pemenne skciepuMeHTabHBIX 33]]a4 HA PacllO3HaBaHUE OPTaHUYECKUX BEILECTB.

Pemenne skciepuMeHTANBHBIX 3a7a4 10 TeMe «MeTab.

Pemenue skcnepuMeHTaIbHBIX 3a1a4 1o Teme «Hemerammby.

Pemenne skcriepuMEHTANBHBIX 3a7a4 MO TeMe «l'eHeTndeckas CBsI3b MEX]y KJlacCaMU HEOPraHUYEeCKHX
COCTMHEHUI».

Pemenne skcniepuMeHTaNBHBIX 3a1a4 10 Teme «l'eHeTmdeckas CBSI3b MEXKAY KllacCaMM OPraHUYeCKUX
COCTMHEHUI».

[Tosmyuenue 3TUIEHA U U3Y4YEHHUE €TI0 CBOMCTB.

[Tonyuenune ykCyCHOM KUCIIOTHI M U3YYEHHUE €€ CBOWCTB.

I'unponus KUpoB.

UccnenoBanue cBOWCTB OENIKOB.

CBolicTBa OJTHOATOMHBIX 1 MHOI'OATOMHBIX CIIUPTOB.

XUMHYECKUe CBOMCTBA (DEHOJIOB.

XVMHYECKUE CBOWCTBA aJIbJIETU/IOB.

XHUMHYECKUE CBOMCTBA KApOOHOBBIX KUCIIOT.

[TonydeHnne Mpl1a U U3y4EHHUE €O CBOMCTB.

CuHTe3 coKHOTO ddupa.

I'maponus yrieBoaos.

XVMHYECKUE CBOWCTBA aMUHOKHCIIOT.

[[BeTHBIC peakiuu OEITKOB.

OOHapyxeHue BUTaMUHa A B MOJCOJIHEYHOM Maciie ¥ BuTamMuHa C B 10JI0UHOM COKe.
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YcrpaneHue BpeMEHHOM KECTKOCTH BOJBI.

KauecTBeHHBIE peaKIIMY Ha HEOPIAHUYECKUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUS Pa3IMYHbBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIUu.
OuncTka BemecTs (pUIbTPOBAHUEM U JUCTUILIALMEH.

CocraBieHune 31eKTPOHHBIX (POPMYIT aTOMOB XUMHUYECKUX JIEMEHTOB.
CpaBHeHUE CBONCTB IIPOCTBIX U CIOKHBIX BELIECTB 3JIEMEHTOB MAJIBIX IEPHOJOB.
BrinonHenue ynpaxxHeHUl Ha ONpeIeJICHUE TUIIOB XUMUYECKOU CBS3H.
[TpuroroBneHue pacTBOPOB PA3INYHbIX BUJIOB KOHLICHTPALUA.

CocraBieHne ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUU

Teopus 21EKTPOIUTUYECKON TUCCOLMALINN.

Peakuinu HOHHOTO OOMEHA M THJIPOJIU3 COJICH.

XHUMHYECKUE CBOMCTBA OKCHUIOB U COJIEH.

XHUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHUIA.

[Tony4yenue, coOupanue u pacrio3HaBaHHUE Ta30B.

KauecTBeHHBIE pEKIIMM HA AaHUOHBI U KATUOHBI.

Pemenue skcriepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTauisD.

Wnentudukanus HEOPraHnIeCKUX COeTNHEHHA.

[Tony4yenne aMmpOTEpHBIX COEAUHEHUH.

XHUMHUYECKUE CBOMCTBA HEMETAJUIOB.
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5. KOHTPOJIb TEKYIIIU ¥ UTOI OBBIN

Texymuii KOHTPOJIb POBOAUTCS B (POpMeE: BBIIIOJIHEHUS CAMOCTOSTENIbHBIX U KOHTPOJIbHBIX PadoT.
[TpomexxyTouHast aTTecTanus npoBoauTcs B popme nuddepeHImpoBanHOro 3aueTa.

6. CAMOCTOSATEJIbBHASA PABOTA

Ne i/t

Tema

Bua pabotsl

KonndaecTBo yacon

Teopust XUMHUYECKOTO CTPOCHUS

Pedepartsr:
1. «OKu3Hb 1 1eaTeNEHOCTh
A.M. Byrneposa»

2. «CoBpeMeHHbIE
MPEICTABJICHUS O TEOPUU
XUMHYECKOT'O CTPOCHHSI»

YrieBoaopobl.

Pedepartsr:
1.ITpomplinenHas
OpraHUYecKas XUMHUSL.

2.CplIpbe 17151 OPraHuYEeCcKOM
IPOMBIIIICHHOCTH.

Pedepar «Apensl u ux
MPOU3BOJIHBIC —B ITPOU3BOJICTBE
JICKAPCTBCHHBIX CPEJICTBY

Kucnoponconepxkaniue
COEINHEHNSA

1.Pedepat «Itanon —
BeJIMYaiIee 0J1aro U CTPamHoe
3710»

2.IIpe3enTanusa «Xumus B
MOBCEIHEBHOM JKU3HHU.
Moromue u YuCTAIue

CpeICTBay

A3oTcoaepKalue OpraHuyecKue
COEIMHEHMS.

[ToaroroBka TBOpYECKUX pabOT
Ha TeMy «XWUMHS U 3I0POBBE.
Jlexapcrsa, (bepMeHTHl,
BUTaMUHBI, TOPMOHBD».

Pedepatsl
TIPUBBIYKH "
paspyl1aromnme
(xypeHue,
HapKOMaHMsD)

«BpenHbie
(bakTopsl,
3/10pOBbE
QJIKOTOJIb,

Crtpoenue aToma.
Ilepnoanueckuii 3akon /.M.
Menneneesa.

Pedepatsr:
1.«IleproanueckoMy 3aKOHY
Oymyiee He TPO3HUT
paspymeHrueM»

2.«PeHTreHOBCKOE H3JITYUYCHUC U
Cro NpUMCHCHHUEC B MCAUIIMHEC)

3. «Ilna3zma — uerBeproe
COCTOSIHUE BEIIECTBA»

XuMu4deckas KHHETHKA

1. Pemenue 3aaa4 Ha
OMmpeaACIICHUE CKOPOCTHU
XHUMHUYCCKUX pCaKI_II/Iﬁ n
XUMHYCCKOC PABHOBCCHCE.
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2. Pabora ¢ KOMIIJIEKTOM 4
WHIUBHUIYAJIbHBIX 33JJaHUN Ha
cTp. 24- 30.

MeTtaniabl 1 HEMETAJUIEI 1. IloaroroBka mpe3eHTaIUM: 4
«XuUMUs B IPOMBIIIIICHHOCTH
«IIpoMBIIIIEHHBIE CTIOCOOBI 4
MOJTYYEHUSI XUMUYECKUX
BEIECTB (aMMHaKa, CEPHOU
KHUCJIOTBI)».
2. Pedepar «lIpumenenue 4
METAJUIOB B MEAUIIMHEY.

XUMHA U )KA3HDb Pedepartsr:

1.Jlomamnss anreka. Cpencrsa 4
JINYHOMN TUTHUEHEI.
2.XuMus 1 310pOBbBE. 2
3. XuUMHA U DKOJIOTHSL. 2
4.IToaroToBKa KpoccBopaa 4
«XUMHUS B MEIULIAHEY
5.11oaroToBKa MPOEKTOB: 8

«XHUMHUS B CEIBCKOE
XO03SHMCTBOY

«MuHepanbHbIE U
OpraHuyecKue ya1o0peHus»
«CpencTBa 3alIUThl pACTEHUN Y.
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7. PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMSI IPEAMETA JOJIKHBI OTPAXKATH:

1) poccuiickyro rpaKJaHCKYIO UACHTUYHOCTD, MaTPUOTH3M, YBOKEHUE K CBOEMY Hapoay, UyBCTBa
OTBETCTBEHHOCTH Tniepes PonuHONM, ropaocTu 3a CBOWM Kpaid, CBOXO PoauHy, IMpoIUIOE W HACTOSILIEE
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuu, yBaxkeHHe rocy1apCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, ruMH);

2) rpaxxIaHCKYIO MO3MIMI0 KaK aKTHBHOTO M OTBETCTBEHHOTO WJIEHA POCCHHCKOro OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLHMOHHBIC IpaBa U OO0S3aHHOCTH, YBA)KAIOILIETO 3aKOH U IPaBOMOPSIOK,
00J1aJafoIero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IPHUHHUMAIOLIETO TPaIUIIMOHHBIE
HAI[MOHAJIbHBIC U 00IIeYeIOBEYECKHE TYMAHUCTUYECKUE U IEMOKPATUYECKUE [IEHHOCTH;

3) TOTOBHOCTB K CITy:keHHI0 OTEUYECTBY, €ro 3alIUTe;

4) chopMUPOBaHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKd W OOIIECTBEHHON NpPAaKTUKH, OCHOBAHHOTO HA JMAJIOre KYJIbTYp, a TaKXKe Pa3IUYHBIX (opM
0OLIECTBEHHOT'O CO3HAHMSI, OCO3HAHKHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

5) chopMUPOBAaHHOCTH OCHOB CaMOpPa3BUTHUS M CAMOBOCIIUTAaHHSA B COOTBETCTBUU C
00I1eueI0BeYeCKUMHU [IEHHOCTSAMU U HJIeAIaMU TPa)IaHCKOTO OOIIECTBAa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEIBLHOCTH;

6) TOJEepaHTHOE CO3HAHHE U TMOBEJICHUE B MOJHUKYJITYPHOM MHUpPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JMAJOr C APYTMMHU JIIOAbMM, JOCTUIaThb B HEM B3aUMOIIOHMMAHUS, HAXOJIUTh OOIIME LETU U
COTPYOHUYATh JJII MX JOCTHDKEHHS, CIIOCOOHOCTh MPOTUBOCTOSATH HJIEOJIOTUHM JKCTPEMHU3MA,
HAaIlMOHANN3Ma, KCEHO(POOWH, TUCKPUMHUHAIMKA TIO0  COIMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAIILHBIM SBJICHUSM;

(8B pen. [Ipukaza Munobpnayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, JETbMH MIIAQJIIET0 BO3pPAcTa, B3POCIBIMU B
o0pa3oBaTesIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIe10BaTENbCKOM, MPOEKTHOM U JIPYTUX BHIAX
NEeSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHNE HA OCHOBE YCBOEHHS 00IIEUEIOBEUYECKUX [ICHHOCTEH;

9) rOTOBHOCTH U CIIOCOOHOCTH K OOPa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSKEHUH
BCEH JKM3HHU; CO3HATEJIbHOE OTHOLICHHE K HENpPEepbIBHOMY OOpa30BaHUIO KAK YCJIOBHUIO YCHEIIHON
npodecCuOHaIBLHON U 00IIECTBEHHOM 1€ATEIbHOCTH;

10) screTMyeckoe OTHOIIEHHE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHU;

11) mpuHsTHE U pealn3aluio HEHHOCTEN 3J0pOBOro U 6€30MacHOro 0opasa KU3HHU, HOTPEOHOCTH
B (DM3MYECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON N1€ATENBHOCTBIO,
HENpPUSITHE BPEIHBIX IPUBBIYEK: KYPEHUS, YIIOTPEOICHUS alIKOTr0J1sl, HAPKOTHKOB;

12) OepexxHoe, OTBETCTBEHHOE UM  KOMIIETGHTHOE OTHOLIEHHE K  (HU3MUECKOMY U
MICUXOJIOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK M APYTUX JIIOJEH, YMEHHE OKa3blBaTh IEPBYIO
MIOMOWIb;

13) oco3naHHBI BBIOOp Oyaymied mpodeccud W BO3MOMXHOCTEH pealn3anud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLIEHHWE K NMPOo(ecCHOHAIBHOW AEATENbHOCTH KaK BO3MOXKHOCTHU y4acTus B
pELIeHNH JIUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

14) chopMHpPOBAHHOCTH SKOJOTMYECKOI'O MBIIUIEHUS,, TOHUMAaHMUA BIUSHUS COLMAIBHO-
SKOHOMMYECKHX TPOIECCOB HA COCTOSHUE MPUPOJHOW M COLMAIBHOM cpenbl; MpUOOpEeTEeHHE ONbITa
9KOJIOrO-HANPaBIEHHON JEATENBHOCTH;

15) oTBETCTBEHHOE OTHOIIIEHUE K CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O IPUHSTHS LIEHHOCTEH
CEMEUHOM KU3HH.

MeTtanpeamMeTHble pe3yIbTaThl OCBOCHHS MPeaMETa TOJIKHBI OTPaXaTh:

1) ymeHue caMoCTOSTENBHO ONPEAEIATh LEIN ACSITEIbHOCTH U COCTABIISATh IUIAHbI AEATEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh ACSITENBbHOCTD; MUCIOIb30BaTh BCE
BO3MOXKHBIE PECypChl ISl JOCTHKEHHS IOCTABJIEHHBIX IIeJiel M peaju3aluy IUIAHOB JeSITeIbHOCTH;
BBIOMPATh YCHENIHbIE CTPATErHH B PA3JIMUYHBIX CUTYaLUsX;
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2) yMeHHE TPOAYKTUBHO 0OLIaTbcs U B3aMMOJCHCTBOBATH B IPOLIECCE COBMECTHOM
JESTEeIbHOCTH, YUYUTBIBATh MO3MLMU JPYTUX YYAaCTHUKOB JEATENBHOCTH, 3((EeKTHBHO pa3pemaTsb
KOH(JINKTBI;

3) BiageHWe HaBbIKAMHM  II03HABaTEJIbHOW, y4eOHO-HCCIIEOBATENIbCKOM M IPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHus Mpo0JieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOUCKY METOJIOB PELICHUS IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METOI0B IT03HAHMS;

4) TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSTENbHOW HWH(POPMALMOHHO-II03HABATEIHHON
NeSITeIbHOCTH, BJIaJICHHE HaBbIKAMU MOJIY4YEeHUs HE0OX0AMMON HH(POPMALIMU U3 CIOBApPEH Pa3HBIX TUIIOB,
YMEHUE OpHEHTHUPOBATHCS B PAa3IMYHBIX HMCTOYHUKAX HMH(OpPMAIMKM, KPUTHYECKH OIICHUBATh U
UHTEPIPETUPOBATH UHPOPMALUIO, ITOJIy4aEMYIO U3 PA3JINYHBIX HCTOUHUKOB;

(B pen. [Ipukaza Munoo6pnayku Poccun ot 29.12.2014 N 1645)

5) yMeHue HCHONb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOIMH
(manee - HMKT) B pemieHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpIraHMU3AllMOHHBIX 3a1ad C
coOuro/ieHMeM TpeOOBaHUM >PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TIMTHEHBI, pecypcocOepexeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€3011acCHOCTH;

6) yMeHMe onpeseNaTh Ha3HaueHHe U (YHKLUHU pa3IMYHbIX COLUATbHBIX HHCTUTYTOB;

7) yMeHue caMOCTOSATEJIbHO OLIEHMBATh M INPUHMMATh PELICHUS, ONPEAEIAIOINE CTPATETUIO
IIOBEJICHUS, C YUETOM I'PaXKJaHCKHX M HPABCTBEHHBIX LIEHHOCTEH;

8) BiaZieHHE SA3BIKOBBIMM CPEICTBAMHU - YMEHHUE SICHO, JJOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEeHMs], UCTIOJIb30BaTh aJICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

9) BiageHNe HAaBBIKAMH TTO3HABATEIHHON pe(IeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX JCHCTBHHA U
MBICIIUTENBHBIX MPOLECCOB, UX PE3Yy/IbTaTOB M OCHOBAHUMN, I'PAaHMIl CBOETO 3HAHMSA U HE3HAHUS, HOBBIX
MIO3HABATEJIbHBIX 33]1a4 U CPEJCTB UX JOCTUKECHHUSL.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IIPeaMeTa « XUMUS» JOIKHBI OTPAXKATh:

1) copmMupoBaHHOCTH MPEJCTABIEHUN O MECTE XUMUU B COBPEMEHHOM Hay4YHOU KapTUHE MUPA;
INOHUMaHHUE POJIM XMMHUU B (POPMUPOBAHMU KPYro3opa U (yHKIHOHAIBHON T'PAaMOTHOCTH YellOBeKa JUIs
pelIeHus IPaKTUYECKUX 3aj1ay;

2) BiaJeHHE OCHOBOINOJIATAIOIUMHM XUMHUYECKUMH [OHATHUSAMH, TEOPUSMH, 3aKOHaMU MU
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BnajzeHHWe OCHOBHBIMM METOJIaMH HAY4YHOTO IIO3HAHUS, MCIOJIb3YeMbIMH B XUMMU:
HaOJII0/IeHUE, OMNMCAHHWEe, M3MEPEHHE, SKCIEPUMEHT; yMeHHe 00pabaTbIiBaTh, OOBACHATH DPE3YJIbTaThI
IPOBE/IEHHBIX OMBITOB U JIEJIaTh BBIBOBI; TOTOBHOCTh U CHOCOOHOCTh MPUMEHSTh METO/IbI TO3HAHUS IIPH
pELIeHNH MPaKTHYECKUX 3aau;

4) chopMHPOBAaHHOCTh yMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKM M MPOBOJUTH PACUYETHI IO
XUMHUYECKUM (OpMyiiaM U ypaBHEHUSIM;

5) BnajieHue npaBuiIaMi TEXHUKH O€30MaCHOCTH MTPU UCTIOIb30BAHUN XMMUYECKHUX BEILECTB;

6) cpopMHUPOBAHHOCTH COOCTBEHHOHM IMO3UIIMHM TIO OTHOIIECHUI0O K XHMHUYECKOW HH(POpPMAIIHH,
II0JIy4a€MOU U3 pa3HbIX HCTOYHUKOB;

7) chOopMUPOBAHHOCTh CHUCTEMBI 3HAHUM 00 OOIMMX XMMHYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX;

8) chopMHPOBAHHOCTh YMEHHUH HCCIIEIOBATh CBOMCTBA HEOPTaHUYECKUX M OPraHMYECKHX
BEIIECTB, OOBACHATH 3aKOHOMEPHOCTHM TNPOTEKAHUS XMMUYECKUX pEakUuil, MpPOrHO3UPOBAThH
BO3MO>KHOCTb MX OCYILIECTBIICHUS;

9) BazieHne yMEHUSIMH BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUN O COCTaBe, CTPOSHUM BEIIECTBA U
OCHOBHBIX XMMHUYECKUX 3aKOHaX, IPOBEPSITh UX SKCIIEPUMEHTAIIBHO, POPMYIHPYS LI€TIb UCCIEA0BAHNUS;

10) BmageHMe MeETOJAMH CaMOCTOSITENILHOTO IUIAHUPOBAHUS W TPOBEJCHHUA XUMHYECKUX
SKCTIEPUMEHTOB C COOIIOJIECHHEM TIpaBWJI O€30macHO paboOThl ¢ BEHIECTBAMU W JIAOOPATOPHBIM
o0opynoBaHueM; Cc(GOPMHUPOBAHHOCTh YMEHHH OMNHMCAaHUS, aHaldM3a U OLEHKH JOCTOBEPHOCTH
MOJIy4YE€HHOTO PEe3yJIbTaTa;

11) cpopmMupoBaHHOCTH YMEHHI NPOTHO3UPOBATH, AHATU3WPOBATH W OLIEHHWBATH C TO3MIMH
9KOJIOTUYECKOI 0e30MacHOCTH TOCIEACTBHS OBITOBOW M MPOM3BOJCTBEHHON NESATEIHLHOCTH 4YEJIOBEKa,
CBSI3aHHOM C 1epepabOTKON BEIIECTB.
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8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ITPOI'PAMMBbI YYEBHOI'O ITPEIMETA

8.1. YueOoHO-MeTOAHMUECKOE 00ecIIeueHHue

HNHTEepHET-pECYPCHI:

DJEeKTPOHHBIE 00Pa30BaTEIBHBIC PECYPCHI Hocrym k pecypcy

IBbC «KoHCcyJabTaHT
cryaeHnTarhttps:// www.studentlibrary.ru/ Joctyn HeorpaHU4eH (TIOCTIe aBTOPHU3AIIH )
http://www.medcollegelib.ru/

OnekTpoHHas oudnnoreka PssI’MY

https:/lib.rzemu.ru/ Joctyn HeorpaHuyeH (Mocie aBTOpU3aIIIH )

9BC IPRbooks

https://www.iprbookshop.ru/ Joctyn HeorpaHuyeH (Mocjie aBTOpU3aIIH)

8.2. MaTepuajibHO-TeXHHYECKOEe O0ecredeHue
Kabuner xumuu
AynuropHas MeOelnb: KOMIUIEKT MeOeH JIsl OpraHu3aluy pabouero MecTa rnpemnoaBaTelis u
OpTraHU3aIH Pa00INX MECT 00YIAFOIIHXCS
JIOCKa YYeHHUYECKast
KOMITBIOTEP C BBIXOJIOM B UHTEPHET
Moy
MIPOEKTOP
9KpaH MOTOJIOYHBIN HACTEHHBIN
nepuoanueckas tabnuia Meneneesa
TabJIMIa PACTBOPUMOCTH KUCIIOT, OCHOBaHMMA, COTEH
MYJIbTUMEIHNA IIPOEKTOP

Ycranosiennoe I10:
MS Windows 7 - nu1. Dreamspark Premium

MS Office 2007 - muu. norosop20090903 ot 15.10.2009

WinRAR - nut. norosop20091015/08 ot 15.10.2009

JIaGoparopust XUMUU

JlaboparopHasi Mebelnb: KOMIUIEKT MeOeNH JIsl OpraHu3aly pabouero MecTa npernojaBaTens u
OpraHu3aIyyi pabounx MECT O0yUaAIOIIHXCS

JIOCKa YYeHUYECKast

BaKyyMHasl CYIIMJIKa C TEPMOCTATOM

BOsiHAs OaHs

HabOp XUMUYECKOU MOCYbI

MHUKPOCKOTIBI

BEChl TCXHUYECKHE

XUMHYECKHE PEAKTUBBI

WNHCTpYKTHBHO- HOpMaTHUBHAas 6a3a:
1.'ocynapcTBeHHble TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUs 0Opa30BaTENbHOW MPOTrpamMMBbl

OCHOBHOTO 00111eT0 00pa30BaHMs.
2.MHCTpYKIIMH 110 OXpaHe TPy/ia ¥ MPOTHBOIMOKAPHON TEXHUKH OE€30MaCHOCTH.


https://www.studentlibrary.ru/
http://www.medcollegelib.ru/
https://lib.rzgmu.ru/
https://www.iprbookshop.ru/
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Y4eOHO- MeToInYecKasi JOKYMEHTAIIHS:
Y4yeOHO-METOANYECKNI KOMILUIEKC TUCIIAILINHBI.
1.PaGoune nporpaMmel 110 AUCHUIUIMHE «XUMUs» cneruaibHocTi 31.02.02 Akymiepckoe z1e10
2. KaneH1apHO- TEMAaTHYECKUE TIAHBI.
3. ®oH/BI OLIEHOYHBIX CPECTB
3.KommiekTsl HHPOPMAIIMOHHO-PA3AaTOYHOTO MaTepHaia.
4.KoMmiekT pa3sHOYpOBHEBBIX 3aJaHUM.
5.CO0pHUK KOMIIETEHTHOCTO-OPUEHTUPOBAHHBIX 3aJIaHUM.

YyeOHO-HarISIHbBIE ITOCOOU:
1.ITnockocTHBIE cpencTBa 00ydeHus (TaOIHUIIbI, TUIAKATHI, CXEMbI, CTCH/IBI).
2.00beMHBIC BOCITPOU3BEICHUS HATYPAIbHBIX 00BEKTOB (MOJCIIA U MAKETHI).
3.KomnproTepHbie TporpaMmsel (KOHTPOJIMPYIOILIUE).
4.BusneoduiabMbl, 3JIEKTPOHHBIE 00pa30BaTeIbHbIC PECYPCHI.
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