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1 ITIACIIOPT PABOYEN ITPOT' PAMMBI JUCITATITUHBI

1.1 O6s1acTh NPpUMeHeHHs MPOrPaMMBI
[Iporpamma AUCLMIIIMHBI SB/SETCS YaCTbEO NPOrpaMMbl MOJATOTOBKHU CIIEL[MaJIMCTOB CpeJHero 3BeHa

(TTIICC3), cornacuo @I'OC CIIO no crietmansHocTy 35.02.15 KuHosorus.

1.2 MecTo JUCIIUIUIUHBI B CTPYKType NMporpaMmbl NOATOTOBKHU CIeHa/IMCTOB CPpeJHero 3BeHa:
Hucturuiaa (OY.11) — «Xumusi» (6a30BbIM ypOBeHb) BXOJWUT B COCTaB AWCLIMIIIMH TI0 BBIOOpY M3
o0s13aTenibHBIX TipeaMeTHBIX obsacteit TITICC3 o cnermansHocTr CITO 35.02.15 KuHonorwus.

1.3 Ilern W 3afayd AUCHUIVIMHBI «XMMHs» — Tpe0oBaHMA K pe3yJbTaTaM OCBOEHHUS
yr/1y0/IeHHOr0 YPOBHSA YUe0HO!M AMCIUILTMHbBI:
CdopmupoBath npeacTaB/ieHus (3HATh):

3-1 — MecTo XMWY B COBPEMEHHOM HayuHOU KapThHe MUDA;
3-2 —ponb xuMuM B (DOPMHUPOBAHUM Kpyro3opa U (PyHKLMOHA/NIbHONW TPaMOTHOCTH YejioBeKa /st
pellieHus TIPaKTUUeCKUX 3afiau;
3-2 —COOCTBEHHYIO TIO3WLIUIO TI0 OTHOIIEHWI0 K XUMHUeCKOW WH(pOpMAaLUY, TMOTydyaeMoi M3 pa3HbIX
HMCTOYHUKOB.
yMeThb:
¥Y-1 — yBepeHHO 10/1b30BaThCsl XUMUUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
Y-2 — obpabarbiBaTh, OOBSACHSATEL pPe3y/IbTaThl IPOBEAEHHBIX OIBITOB U Zie/laTh BLIBObI;
Y-3— NpuMeHsITh MeTOZbl TIO3HAHUSI TPH PellleHNU TTPaKTUUeCKUX 3a/au;
Y-3— [faBaThb KOMUUECTBEHHble OLIEHKA W TIPOBOJWUTH PpacCyéTbl M0 XUMUUeCKUM ¢opMynaM U
ypaBHEHUSIM;
BJIafieTh:
H-1 - BraZieTb OCHOBOMO/AralOU[UMHU XUMUUECKUMU TIOHATHUSMU, TeOpUsSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMY;
H-2 — 0CHOBHbIMHM MeTOJjJaMH HayYHOT'0 TIO03HaHMUsI, UCIIO/Ib3yeMbIMU B XUMUU: Ha0/It0/leHue, OTricaHue,
v3MepeHue, SKCIIePUMEHT;
H-3 — npaBu/iaMu TEXHUKH 0€30IaCHOCTH TPH UCTOIb30BAHUH XUMHUECKUX BeIIleCTB,;
3ajaun JUCLUIIMHBI:
OCBOeHHe 3HAHMH O XMMUUeCKON COCTaBJIsIFOLEel eCcTeCTBeHHO-HayYHOW KapTHMHBI MUpa, BaXKHEUILINX

XUMHYECKUX MOHATUSX, 3aKOHAX U TeOpUsX;
OBJ/Ia/leHHe YMeHUSIMH TTPUMEHSITh TI0TyUeHHbIe 3HaHUs /151 00bsICHEH!UsT pa3HOOOPpa3HbIX XMMUYECKHX
SIBJIEHUI M CBOWCTB BeLeCTB, OL|eHKM POJIM XMMUU B Pa3BUTUM COBPEMEHHbIX TeXHOJIOTHM U MOTy4YeHUH
HOBBIX MaTepuasoB;

pPa3BUTHe TM03HABaTe/IbHbIX HHTEPECOB U HHTE/VIEKTya/IbHbIX CIOCOOHOCTeNl B TIpoliecce
CaMOCTOSITe/IbHOTO TMPUOOpeTeHrsi XUMUUeCKMX 3HAHWUW C KCIO/b30BaHHMEM Da3/IMUHbIX HWCTOYHHUKOB
vHopMalvK, B TOM YKC/ie KOMITbIOTEPHBIX;

BOCIIUTaHHWE YOEeXJAeHHOCTH TIO3UTHMBHOM pOMM XHMHA B JKA3HH COBPEMEHHOTO O0OIIjecTBa,
HEoOXOMMOCTH XMMHUYEeCKHd TPAaMOTHOTO OTHOIIEHHs K COOCTBEHHOMY 3/I0POBBIO M OKpYXKarolien
cpezie;

NMpUMeHeHHe TMO/IyYeHHBbIX 3HAaHMIM yMeHHM#l [iyii 0e301acHOTO WCIIO/b30BAaHUS BeIeCTB W
MaTepHasioB B ObITY, Ha TIPOU3BO/ICTBE U B CeNIbCKOM XO3SIMCTBe, [/Isl pellieHUs MTPaKTUYeCcKUX 3a/iad B
MOBCEIHEBHOM JKU3HU, [/s1 TIpeJyNpeX/eHusl sIBIeHUM, HAHOCSLIMX Bpes 370DPOBbI0 4YesioBeKa M

OKpYy>Katolleli cpefie.



B pesynbrare ocBoeHMst yueOHOMW [JUCLMIUIMHBI BBITYCKHUK JO/DKeH 00/afiaTh ClieIyIOLMMU
JTMYHOCTHBIMU pe3y/bTaTaMu:
JIPo 4 - copMHpPOBaHHOCTb MHPOBO33pEHHs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd U OOIeCTBeHHON MPAKTUKHU, OCO3HAHHOTO Ha AMasore KyJabTyp, a TaKXKe pa3MUHBIX (opm
00I11eCTBEHHOTO CO3HAHMsI, 0CO3HAHUSI CBOEr0 MeCTa B TIOJIMKY/IbTYPHOM MUDE;
JIPo 5 - chopMHPOBAaHHOCTb OCHOB CaMOpa3BUTUSI W CaMOBOCIIMTaHUS B COOTBETCTBUM C
o011IeyesioBeUeCKMMHU LIEHHOCTSIMU U HieajlaMy IPaXkJaHCKOTro 00111ecTBa; TOTOBHOCTD U CTIOCOOHOCTH K
CaMOCTOSITe/IbHOM, TBOPUECKOW U OTBETCTBEHHOU JIesiTeIbHOCTY;
JIPo 7 - mposiBjieHWe HaBLIKOB COTPYAHUYeCTBAa CO CBEPCTHUKAMM, AeTbMU MJIJLLIero BO3pacTa,
B3pOC/BIMU B 00pa30BaTe/IbHOM, OOIIECTBEHHO I10J/Ie3HOM, YueOHO-HCC/Ie0BaTe/TbCKOUW, TPOEKTHOU U
JPYTUX BUJAX JeSaTe/IbHOCTH;
JIPo 9 - TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO, B TOM UHMC/ie CaMOOOpa30BaHUIO, Ha MPOTSHKEHUH
BCeH >KW3HU; CO3HATeTbHOEe OTHOILIeHWe K HerpepbiBHOMY 00pa30BaHUI0 KaK YC/IOBHIO YCIEIIHOW
ripoeccroHaILHOM U 00II[eCTBeHHOM JesiTe/IbHOCTH;
JIPo 12 - ©bepexHoe, OTBeTCTBEHHOE ¢ KOMIIETEHTHOe OTHOLIeHWe K (U3UUecKkoMy U
TICUX0JIOTUYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK W [IPYTUX JIIOJIed, yMeHre OKa3biBaTh TEePBYIO
MOMOLLb
1.4 PekomeH/jyeMoOe K0/IMYECTBO YaCOB Ha OCBOeHHE MPOrpPaMMBbl AV CLMIL/IMHBI:
MaKCUMaJIbHOHW yueOHOM Harpy3ku obyuaroiierocsi 162 yaca, B TOM uuciie:
00si3aTeIbHOM ayIMTOPHOU yueOHOM Harpy3ku odyuatorierocs 108 uacos;
caMocCTosITe/TbHOM paboThl oOyyaroierocsi 54 uaca.

2. CTPYKTYPA U ITPUMEPHOE COAEPKAHUE JUCLUII/INHBI
2.1 O0beM JUCHUILUIMHBI M BH/IbI y4e0HOH padoThI

Buj yue6Ho# padoThI Beero Cemectp Ne2
YacoB
YueOHast Harpy3Ka o0yuaromuxcsi BO B3aMMO/[eMCTBUU C 108 108
TripernofiaBaTesieM (BCero)
B TOM UHCJIE:
TeopeThyeckKoe 00ydyeHre 78 78
nabopaTopHbIe 3aHSATHUS - -
TIpaKTAYeCKUe 3aHATHUS 30 30
KoHcynbranyu - -
KypcoBasi pabota (1ipoekr) (eciu npedycMompeHo) - -
CamocrosiTenbHasi paboTa obyuatorrierocs (Bcero) 54 54
B TOM UHCJIE:
CaMOCTOSITe/IbHOe M3yueHHe yueOHOro MaTepurasa 25 25
IO rOTOBKA K ITPAKTUYECKUM 3aHITHUAM 10 10
TO/ITOTOBKA K TEKYIIIeMY KOHTPOJIIO 3HaHUU 10 10
caMocCTosiTe/IbHasi paboTa Hafi KypCOBOM paboToi - -
(mpoekToMm) (ecau npedyCMoOmpeHo
VH/IMBU/ya/IbHBINA TIPDOEKT - -
npyrue Buael CPC 9 9
[TpomexxyTouHas 3auert (3) - -
aTTecTauus
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2.2. TemaTuuecKHi NJIaH U COiepP)KaHMe AUCHUIIIHHBI « XUMHU»

Ne No HaumeHoBaHue CopepkaHue yueOHOro MaTepuasa, 1adopaTopHbie padoThl U NpakTHYeckue  O0beM YpoBenn
n/m ceme paspena (TeMbl) 3aHATHS, CAMOCTOATe/IbHAsA padoTa 00yJaromuxcsi, KypcoBasi padora (IpoekT) 4YacoB 0CBOEHUA
cTpa y4eOHoH
TO/MI3
AVCIHMILIMHBI
(Mopys1)
1 2 3 4 5 6
1 2 Bsepenmue 0,5/0
HayuHble MeTO/ibI T03HAHKS BeLeCTB U XMMUUECKUX SIBJIeHUH. PoJib 5KCrieprMeHTa ¥ TeOpUU B XMMUU.
Paszpen 1. Oprannueckass Xumus
2. 2 | Tema 1.1. OcHOBHBIE IOHATHS OPraHUYeCKOU XUMHUH M TeOpHsi CTPOeHHUs1 OPraHUYeCcKHUX COeJUHEeHUHN
3. 2 Tema Copepxanue yde0Horo marepuana IloHsatre 00 opraHuueckom BemjectBe W 1,5/0 2
1.1.1.ITpeamer OpraHMuYecKor XWMHW. KpaTKuil Oouepk WCTOPUM pa3BUTUSI OpPraHWYecKOW XUMUM.
OpraHuvecKon Butanusm M ero kpyuieHue. OCOGEHHOCTH CTPOEHMSI OPraHMYeCKHMX COeJIUHEeHMIA.
XUMHH
Kpyrosopor yrnepoza B npupoze.
CamocrosTenibHasi pabora o0yuarommxcs
Posib OTeuecTBEHHBIX Y4YeHbIX B CTAHOBJIEHWH M Pa3sBUTUM MHPOBOM OpPraHWYecKOu 4
XUMUU
4. 2 Tema 1.1.2. Teopuss Cojepxanue ydeOHOro marepuasa I[IpeArnoChIIKM CO3/aHUSI TEOPUM CTpoeHus.  4/1 2

CTPOeHUsl
OpraHu4YecKux
COeIUHEeHUH

OcHOBHBIe 110/10KeHus1 Teopuu cTpoeHuss A.M.bytiepoBa. XumMuueckoe CTpoeHUe U
CBOMcTBa opraHuueckux BeiecTB. [ToHsTHe 06 n3omepun. Criocobbl 0TOOpa)keHUst
CTpOeHUs1 MOJieKysbl ((popmysibl, Mofenn). 3HaueHHe Teopur A.M. BytniepoBa pas




Pa3BUTHA OpF&HH‘-IECKOﬁ XUMHHU U XUMHWYECKHX TIPOTrHO30B.

CTpoeHre aToMa yrjepoja. DJIEKTPOHHOe 00/1lako W opbuTaib, S- U p-OpOUTaH.
DJIeKTPOHHBIE U 37IEKTPOHHO-Tpaduueckure GopMysbl aToMa yryiepojia B OCHOBHOM U
BO30Y)KIEHHOM COCTOsTHMsIX. KoBasieHTHasi XMMUUecKasi CBsi3b U ee KlacCH(bHUKaIys
1o crocoby TepeKpbiBaHUS opOuTaneidt (o- U m-CcBsA3M). [loHsITHE TUOPHUAM3ALIUM.
Pa3nuuHble Tumbl TUOpUAM3alud W (opma aTOMHBIX opOuTasnel, B3aUMHOE
OTTaJIKWBaHHWe TMOPUAHBIX OpOWTa/lel M WX pacIojioKeHHe B IPOCTPAHCTBE B
COOTBETCTBUM C MUHUMYMOM 3Hepruu. I'eoMeTpusi MOJIEKY/T BellleCTB, 00pa30BaHHBIX
aTOMaMH yT/Iepofia B pa3/IMUHbIX COCTOSIHUSAX THOPUAU3aLIN.

OCHOBHbIE TIOJIOXKEHUSI TEOPUM XHMHUECKOTO CTpOeHusi. M3oMepuss U H30Mephl.

XuMurueckue GopMyJsibl U MOZIe/I MOJIeKY/1 B OPraHUUueCKOu XUMUH.

Hemoncmpayus
Mogenu MosieKy/ rOMOJIOTOB U M30MepOB OpraHuuecKux coeuHeHni. KauectBeHHOe
oOHapy>KeHHe yTriepoza, BOJOPO/ia U XJiopa B MOJIEKYJIaX OPraHWUYeCKUX COeIMHEeHHH.

CamocrosTesibHasi paboTa 00yJarommxcs

4
CocraB/ieHHe CTPYKTYPHBIX (JOPMYJ1 OpraHUUeCKUX BellleCTB, UX U30MepOB U
TOMOJIOTOB.
Tema CopepxkaHue yuedHoro marepuana Kinaccrudukaijys opraHIueCKUX BeIlecTB B 4/0

1.1.3.Knaccuduxar
Usl 1 HOMEHK/IaTypa
OpraHuYecKHux
BellecTB

3aBUCHMOCTH OT CTPOeHUs yriaeposHou Lenu. [ToHsThe (PyHKLMOHANIBHOM IPYIIIIbI.
Knaccudukarysi opraHiuecKrx BelecTB M0 TUIY (PYHKLIMOHA/IbHOM TPYIIIIbI.

OCHOBBI HOMEHK/IATYpbl OpraHWYeCKUX BellecTB. TprBHajbHble Ha3BaHUS.
PauoHanpbHass HOMEHK/IAaTypa Kak IpejulecTBeHHuIla HoMeHknatypbl IUPAC.
Howmenknarypa IUPAC: mnpuHipnel 00pa3oBaHMsi HAa3BaHWM, CTapLIMHCTBO
(GYHKIMOHABHBIX TPYI, UX 0003HaueHWe B Tipedrkcax U cydhdukcax Ha3BaHUM
OpraHUYeCcKHX Bell[eCTB.

CamocrosTesibHas pabora o0yyarommxcs
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CocraBnieHWe CTPYKTYpHbIX (DOpMy/ OpraHMYecKWx BelecTB, WX H30MepOB U
rOMOJIOTOB.

2

Tema
1.1.4.Knaccuduxar
U peakuui B
OpraHuYecKou
XUMHH

CopepxaHue ydeOHOro Marepuasia KriaccubuKaiss KOBAJ€HTHBIX CBsi3el TIO
3/IeKTPOOTPULIATeIbHOCTH  CBSI3aHHBIX aTOMOB, CIOCO0Y TepeKpbIBaHUs OpOuTasei,
KPaTHOCTH, MexXaHu3My o0Opa3oBaHus. CBsi3b MPUPOJbI XUMUUECKOW CBSI3U C TUIIOM
KPUCTa/I/TMYeCKOM pelleTKd BelljecTBa W ero (u3nueCKMMH CBOMCTBaMHU. Pa3phiB
XUMHUYECKOH CBSI3U, KaK IpoLecC, oOpaTHbIM ee 0Opa3oBaHHWIO. ['OMOIMTHUECKUNA W
reTepOIMTHUYECKU Pa3pbIBbl CBsi3el, UX COMOCTaB/eHWe C OOMEHHBIM W JIOHOPHO-
aKI[eNITOPHLIM MeXaHW3MaMU MX o0pa3oBaHus. [IoHATHe CBOOOAHOrO pajMKaa,
HYK/1eo(hUIbHON 1 3/1eKTPOPUILHOM UaCTULIbI.

Knaccudukaiiys peakijyii B opraHuueckoii XuMmuu. [ToHsTHe 0 TUTAaX U MeXaHUu3Max
peakijuii B opraHnueckoi xumun. Cybcrpart u peareHt. Knaccudukaiiys peakijuii mo
M3MEeHEeHUI0 B CTPYKType cyOcTpaTa (TIpUcOeAWHEeHWe, OTIIelieH’e, 3aMelleHHe,
v30Mepu3aliysi) U TUMY peareHTa (pajiiKa/ibHble, HyK1eohuIbHbIe, 3/1eKTPOMUTLHBIE).
Peakiuu nipucoeauHenusi (An, Ag), anumuaupoBanus (E), 3amerienust (Sr, Sn, Sk),
v3oMepusaluu. Pa3sHOBUJHOCTU peaklui KaXAOro TUMa: TUApPUpPOBaHHE U
JeTUApUPOBaHKe, Ta/JlOTeHUPOBAaHWe W JlerajlorTeHMpOBaHWe, TUApaTausi |
JleTuzipaTalysi, TUAPOTajioreHUpOBaHNe U JeTUAPOraioreHUPOBaHYe, TIO/TMMePU3aLivs
M TIOMMKOHJEHCAlusi,  TeperpynmupoBka.  Oco0eHHOCTH  OKHMC/IUTETbHO-
BOCCTAHOBUTE/TbHBIX peakiiii B OPraHUUeCKON XUMUH.

JemoHcTpanuu. Konnekiiuy opraHMueckux BelecTB (B TOM UMCJIe JIeKapCTBEHHBIX
rpernapaToB, Kpacureseil), MaTepuaaoB (MPUPOAHBIX M CUHTETUUYECKHX KayuyKOB,
T71aCTMAacC ¥ BOJIOKOH) M U3/ie/IMi U3 HUX (HUTH, TKaHH, OT/e/I0UHbIe MaTepHUaJlbl).

Mogenu monekyn CHa, CoHs, CoHa, CéHe, CH30H — 1miapocrepskHeBbie 1 00 beMHBIE.

B3aumopeicTBue HaTpusi C 3TAaHOJOM M OTCYTCTBHME B3aUMOJEWCTBUSI C
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JASTUMOBBIM3(UPOM.

OnbIThl, TOATBEpXKJAlOLIe Haauuue QYHKLUMOHANbHBIX TPy Y COeAUHEHUM
Pas3/IMYHBIX K/1aCcCOB.

IIpakTHueckass padora. OOHapykeHue yriepojia ¥ BOJOPOAA B OPraHUYeCKOM
coeauHenun. OOHapy>xeHue ranoreHoB (poba BelibinTeliHa).

V3rotoBneHue Mozesieli MOJIEKyJl OPraHMUeCcKHX BeljeCTB

CamocrosTesibHasi pabora 00ydJarommxcs
CoBpeMeHHbIe TIPe/ICTaBIeHHsI O XMMHUECKOM CTPOEHHWU OpPraHWUYeCKHUX BeILeCTB.

OcHOBHbIe Harpas/ieHUs pasBUTHA Teopuu cTpoeHuss A.M. Bytneposa. M3omepus
OpraHMuecKHWx BelllecTB U ee BuUZAbl. CTPYKTypHas HW30MepUsi: MeXXK/IacCoBas,
yIJIepO/IHOTO CKesleTa, TOJIOKEeHUs] KPAaTHOM CBSi3M M (YHKIMOHAIbHOW TPYIIIbI.
[TpocTpaHcTBeHHasi UM30Mepus: TreoMeTpuueckass U onTuyeckas. [loHsiTue
aCMMMeTPUUEeCKOro 1jeHTpa. buojiornueckoe 3HaueHHWe ONTUUECKOW HW30MEpHH.
B3auMHoe B/MssHME aTOMOB B MOJEKy/JlaX OpPraHMYecKUX BelleCTB. JJIeKTPOHHbIe
3¢ (deKTbl aTOMOB U aTOMHBIX TPy B OpPraHUuYeCcKUX MoJjeKynax. WHIyKUMOHHbIN
3 eKT, TOJOKUTEbHbIM W OTpPUIAaTe/bHBIA, €ro 0CO0eHHOCTH. Me30MepHbIH
3¢ dexT (3ddekT conpspkeHust), ero 0COOEHHOCTH.

Tema 1.2.
IIpenenbHbIC
yI/1€BO/I0PO/bI

Copepxanue ydyebHOro marepuasna ['omonoruueckuii psifi ankaHoB. [loHsTre 00
yrieBogopozax. OcobeHHOCTH CTPOeHUs Tpe/ie/lbHBIX YIeBOJOPOZAOB. AJTKaHbl Kak
rpe/iCTaBUTe/IA Tpe/ie/IbHbIX YIJIeBOAOPOJOB. DJIGKTPOHHOE U IPOCTPAHCTBEHHOe
CTpPOeHHe MOJIeKY/Ibl MeTaHa M JIpYrUX ajkaHoB. ['oMosiornueckuii psify U U30Mepusi
napaguHoB. HopmanbHoe U pa3BeTB/eHHOe CTPOEHME  YIJIEDOJAHOM  LiemH.
HomeHknaTtypa ankaHOB U aJKWIBHBIX 3aMecTuTesed. ®dusnueckre CBOWUCTBA
a/IKaHOB. AJIKaHbI B IIPUPO/E.

XuMHUUecKre CBOMCTBA ankaHOB. Peakiuy Sgr-Turma: ranoreHupoBaHue (pabotst H.H.
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CemeHoBa), HuTpoBaHHe 10 KoHoBasmoBy. MexaHu3M peaklMd XJIOPUPOBAHUS
aJIKaHOB. Peakliuy flernipupoBaHus, FOpeHusi, KaTaTUTUYeCKOr0 OKHUC/IeHHUS a/IKaHOB.
KpekuHr ankaHOB, pas3/MuHble BHU/bl KPeKWHIa, NPUMeHeHHe B IPOMBILLIEHHOCTH.
ITuposu3 1 KOHBepCHUsl MeTaHa, M30Mepu3alLis aJKaHoB.

[lpumeHeHre ¥ CrocoObl TIOMyueHHs ankaHoB. OOmacTv TNpPUMEHEeHUsl aKaHOB.
[TpombliiisieHHble  CTIOCOOBI  TIOJYYeHHsI a/KaHOB: TI0JiyueHWe U3 TPUPOJHBIX
HWCTOYHUKOB, KpEeKWHr TapaduHOB, TIOJiyuyeHWe CHHTeTHYeCKOro OeH3MHa,
rasudukalus yris, THAPUPOBaHUEe ankeHOB. JlabopaTopHbie CMOCOOBI MOTyUeHUs!
a/KaHoB: cuHTe3 Bropiia, [eKapOOKCHU/IMpOBaHHe, THAPOIN3 KapOuia aTFOMUHHUS.

JdemoHcTpanuu. Mogend MoJieKyal MeTaHa, [JPYrMX ajlKaHOB, Ppa3/IdYHbIX
KoH(MopMalMii [UK/IorekcaHa. PacTBopeHuwe TmapaduHa B OeH3WHe M HCIapeHue
pacTtBopuTensi W3 CMecd. I[lnaBneHue mapaguHa U ero OTHOIIeHHWE K BOJe
(pacTBOpUMOCTB, TIJIOTHOCTh, CMauuBaHue). Pa3geneHne cMecu OeH3MH—BOJA C
TIOMOIIIBIO /IEJTUTE/IbHOM BOPOHKHW. I'OpeHWe MeTaHa, IIPOMNaH-OyTaHOBOM CMecH,
napaduvHa B yCJIOBUSIX M30bITKAa U HEIOCTaTKa KUC/IOPO/a.

JlaGopaTropHbie oOnNbITBL.  VI3roToB/eHWe Mofie/led  MOJIEKY/J — ajlKaHOB U
rajioreHajJKaHoB. V3rotoByeHWe TmapadyWHUPOBaHHON Oymaru, WCIbITaHUE ee
CBOMCTB: OTHOILIEHUE K BOJle U )KHUPaM.

OOHapy>keHHe BOABI, Ca)kH, YTJEKHUC/IOTO0 Ta3a B TMPOJYKTax TOPeHUs CBeuwu.
O3HakoM/ieHHe CO CBOMCTBAaMU TBep/bIX Tapa(uHOB: MiaB/ieHUe, PACTBOPUMOCThL B
BOZIe ¥ OpraHWYecKuxX pacTBOPUTENSIX, XUMHUYecKas HWHEPTHOCTb (OTCYTCTBUE
B3aUMO/leficTBUsI ¢ OpPOMHOM BOJIOM, pacTBOpamMM TepMaHraHara Kajus, THAPOKCHU/A
HaTpUs U CePHOM KUC/IOTHI).

IlpakTHueckass padora. [TonyueHre mMeTaHa W W3ydeHHe €ro CBOWCTB: TOpeHHe,
OTHOIIIeEHWe K OPOMHOM BO/ie ¥ PaCTBOPY MepMaHraHaTa Kajusl.

CamocrosTesibHasi paboTa 00yJarommxcs

LluknoankaHel. ['oMOJIOTMYEeCKUE psii 1 HOMEHK/aTypa LIMK/I0A/JKaHOB, UX 0OIas
dopmyrna. TToHsATHE O HaNpsUKeHUM L{UK/Ia. V30MepHst LIUK/I0aIKaHOB: MeXXK/IacCOBas,
yIJIepOAHOTO CKejleTa, TreoMerpudeckas. I[lomyueHue U ¢U3MUYeCKHe CBOICTBA
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L[MK/I0A/IKaHOB. XUMUUeCKHWe CBOWCTBAa IMK/IoankaHoB. Crenuduka CBONCTB
LIMK/I0a/IKAHOB C MasibiM pa3MepoM LiMK/a. Peakiiyy npucoejuHeHUs] U PaIUKaJbHOTO
3aMeleHuts.

Tema 1.3. 3TH/IeHOBbIE U {IEHOBBIE YI/IEBO/0PO/ibI

Tema 1.3.1.
ANKeHBI

CojepxaHue yue0OHOro MaTepHasia ['OMOIOrHUeCKUM PsiJl aTKEHOB. DJIEKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHMEe MOJIEKYJIbI 3TH/IEHA U alkeHOB. ['oMooruueckuil psij u
obmiast dopmysa ankeHOB. V30Mepusi 3THUIEHOBBIX YIIEBOAODPOAOB: MEXKK/IAaCCOBas,
YIJIEPOZHOTO CKeJjieTa, TMOJIOKEeHUs] KPaTHOW CBsI3M, reoMeTpuueckas. OcoOeHHOCTH
HOMEHK/IAaTypbl 3TWU/IEHOBBIX YTJIeBOJOPOZOB, Ha3BaHUsS Ba)XHEMIIIMX paJUKasoB.
du3nuecKre CBOMCTBA aJIKEHOB.

XUMHUUecKre CBOMCTBA aIKeHOB. DeKTPO(PU/IbHBIN XapakTep peakiii, CKTOHHOCTb K
peakLusiM MPUCOeJUHEHUs], OKUC/IeH s, oauMepr3auyu. [IpaBuno MapkoBHUKOBA U
ero 3/IeKTPOHHOe 000CHOBaHMe. PeaKI[uy rajoreHupOBaHMsl, THIPOTaoreHUPOBaHus,
ryfipatauyy, rugpupoBaHus. MexaHusm Ag-peakumi. [loHATHe 0 peakuusx
rojiiMepu3aiuu. ['opeHue ankeHOB. Peakiiuu OKHUC/IEHUSI B MSITKMX U JKECTKUX
ycinoBusix. Peakiyss BarHepa W ee 3HaueHWs /i1 OOHapy)KeHHsI HeTpe/e/IbHbIX
yI/1€BOJIOPO/IOB, MOTy4YeHUs! TJIMKOJIeH.

[lpumeHeHre U  CrocoObl  TIOMyueHUs1 ajaKeHOB. Vcrosib30BaHHE — BBICOKOM
PeaKLMOHHOM COCOOHOCTU a/TKeHOB B XMMUUeCKOU MPOMBIILIEeHHOCTH. [IprMeHeHre
3TW/eHa W TiponusieHa. [IpombiiivieHHbIe CTIOCOOBI TOJyueHUs! alKkeHOB. Peakiyu
JleTUIpUPOBaHUS M KPeKUHra ajKaHoB. JlabopaTopHbie CriocoObl MOTyUeHus aTKeHOB.

IIpakTHueckas padora. IlomyueHue 3TwieHa AervapaTaljieidl 3THUIOBOTO CITHPTA.
B3aumopeiictBre STwieHa C OpPOMHOM BOZOH, pacTBOPOM TIlepMaHTaHaTa Kasusl.
CpaBHeHHe MJlaMeHU STW/IeHa C IJlaMeHeM IIpe/ie/lbHbIX YIJ/IeBOJOpPOJOB (MeTaHa,
nporaH-0yTaHOBOM CMecH).

2/2
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10.

Tema 1.3.2. lueHnl
U KayuyyKH

CamocTosiTe/ibHasi padoTa 00yuyarommxcs

CocraB/ieHre ypaBHEHUN XUMUUECKUX peakL1i, XapaKTepPHBIX /151 aIKEHOB.
Cojaepxanue ydeOHOro Marepuasa AskagueHbl. [loHsATHE U KiaaccudUKarys
JIMEeHOBBIX YIJIeBOJAOPOZAOB [0 B3aUMHOMY DAaclOJIOKEHUI0 KpaTHbIX CBs3ed B
Mosiekysie.  OCOOEHHOCTH  3/7IEKTPOHHOTO U MPOCTPAHCTBEHHOTO  CTPOEHUS
COTIpSDKeHHbIX uWeHOB. [loHATHe 0 m-3/1eKTpOHHOM cucteme. HomeHKaTypa
JUEHOBBIX yryIeBoopooB. OCOOEHHOCTH XUMHUECKHUX CBOMCTB COTIPSDKEHHBIX
JUEHOB, KaK C/Ie[ICTBUe UX 3JIEKTPOHHOro cTtpoeHusi. Peakiuu 1,4-mpucoeiuHeHUs.
[Monumepwu3arysi avieHOB. CriocoObI MOTyueHus! JUeHOBBIX YTJIeBOJOPOZOB: PabOTEI
C.B. JlebeneBa, AeruipypoBaHye aIKaHOB.

OcCHOBHbIe TIOHAITMSI XWMHUM BBICOKOMOJIEKYJISIDHBIX COeAVHEHWM Ha Ipumepe
MPOAYKTOB TOIUMepU3alyd ajJKeHOB, anKaJWueHOB W WX Ta/IoreHINPOM3BOJHbBIX.
MoHomep, mnonuMMep, peakuus IOJMMepU3aluM, CTeleHb I[0JIMMepU3aliuH,
CTPYKTYpHOe 3BeHO. THIIbl TOJIMMEepPHBIX Lielel: TMHelHbIe, pa3BeTB/IeHHbIe, CLIUTHIE.
[TonaTie 0 cTepeoperynspHbIX monMMepax. I[losumepbl TepMomiacTUYHbIE WU
TepMopeakTUBHble. IlpejcTaBieHre o0 muactMaccax M 3sactoMepax. IloamstuneH
BBICOKOIO M HU3KOI'O [|aB/IeHWs, ero CBOMCTBAa M IpuMeHeHue. Kartamm3aTopsl
Hurnepa—Hatra. [ToMnponuneH, ero mpuMeHeHre U CBOKCTBA. ['ajoreHcozepskariue
NoJiuMepsbl: TedUIOH, MOJMBUHWUIX/IOPH/. Kaydyku HaTypanbHbI U CUHTeTHYeCKHe.
Cormosmumeps! (OyTaflieHCTUPObHBIA KaydyK). BysmkaHw3auusi Kaydyka, pe3sWHa U
300HUT.

emoncmpayus

Pa3noxeHue Kayuyka IIpU HarpeBaHUH, UCIbITaHWe T[IPOAYKTOB pas/IOKeHWs Ha
Herpeze/bHOCTb.

CamocrosTe/nbHas padora 00yuyarmmxcs

Knaccudukanus v Ha3HaueHue KayuykoB. Kiaccudukauyss ¥ Ha3HaueHue pe3uH.

BysikaHu3aiys Kayuyka.

2/0

1
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11.

12.

Tema 1.4.
A/KHUHBI

Tema 1.5.
ApeHnbli

CopepxaHue yueOHOro Mmarepuasa ['oMoOrMueckuil psifi aTKUHOB. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHMeE alleTh/ieHa U IpYyruX ajKUHOB. ['oMOJiorMyeckuil psif 1
obmmast opmysia ankruHOB. HoMeHK/IaTypa alleTH/IeHOBLIX YTeBOA0POAoB. izomepusi
MeXXK/1aCcCOBasi, yI/IepO/JHOTO CKeJleTa, MOI0XKeHHUs] KPaTHOM CBSI3H.

XuMUYecKde CBOWCTBA U TpUMeHeHWe ankuHOB. (OcoOeHHOCTH — peakiuid
MpUCOeJIUHEHNsT T0 TPOWHOM YIJIepoZ-yryiepogHou cBa3u. Peakuus Kyueposa.
[TpaBuiio MapKOBHMKOBa IIDUMEHUTENBHO K aueTureHaM. [IoABW)KHOCTBL aroma
BoJopoAa (KUC/IOTHbIe CBOMCTBA ankKWHOB). OKuWC/leHWe anKWHOB. Peakiusi
3esrHCKOro. IIpuMeHeHue aljeTU/IeHOBBIX YIJ/IeBOA0pOAOB. ITonBrHUIaLeTaT.

[TonyuyeHve ankuHOB. [lo/yueHWe arjeTWieHa ITUPOJIM30M MeTaHa U KapOWIHBIM
METOZIOM.

demoucmpayus

[TonyueHue aleTH/ieHa W3 KapOWJa Kajblisi, O3HAKOMJIEHWE C (PU3NYECKUMH U
XUMUYECKMMU CBOWCTBAMM  alleTW/IEHA: pPAcTBOPUMOCTb B BO/le, TOPEHUE,
B3aMMO/IelicTBe C OpOMHOM BO/IOM, pacTBOPOM Il€pMaHraHaTa KaJlusi, COJIIMHU
meau(I) u cepebpa.

CamocrosTesibHasi paboTa 00yJarommxcs
Peakuyu mosiyyeHue arjeTWeHa TMHPOJM30M MeTaHa W KapOWHBIM Ccriocob6om.

Peakijusi mosMMepr3alui BUHUIXJA0pUZA. [TOMMBUHUIX/IOPU U €ro NpUMeHeHue.
Tpumepu3anus ajeTvieHa B 6eH3071.

Copep)xaHue y4yeOHOro Marepuasa ['oMosornyeckuii psif, apeHoB. BeH3onm Kak
Npe/ICTaBUTe/Ib ~ apeHoOB. Pa3BuTue TmpejCcTaBleHWd O CTpoeHMH OeH3o:a.
CoBpemMeHHbIe TIpefcTaB/ieHUss 00 37eKTPOHHOM U TPOCTPAHCTBEHHOM CTPOEHHH
Oen3osa. OOpa3oBaHWe AapOMaTHUECKOW 7-cUCTeMbl. ['omonoru OeH3oma, UX
HOMeHKJ/IaTypa, obiiasi ¢dopmysna. HomeHknarypa /Jisi Av3aMelljeHHbIX TPOM3BOJHbBIX

2/0

2/1
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13.

Tema 1.6.
IIpupogHbie
HUCTOYHUKHU
yI/1€BO/I0P0/I0B

beH3osa: opmo-, Mema-, napa- pacroyiokeHue 3aMmecturesneil. Pu3nyeckre CBONCTBA
apeHoB.

XuWMHUUecKre CBOMCTBa apeHOB. [IpvMepbl peaklvii 3/1eKTPO(MUIBLHOTO 3aMelleHUs:
rajioreHMpoBaHUe, aJIKUIMpoBaHue (KaTanu3atopbl ®puzens—Kpadrca), HUTpoBaHue,
cynbdupoBaHre. Peakliu THAPUPOBAHUS M TIPUCOeJWHEHUs XJopa K OeH3ormy.
OcobeHHOCTH XMMUUECKUX CBOMCTB rOMOJIOTOB OeH30/1a. B3aMHOe B/MsiHHE aTOMOB
Ha TpuMepe TOMOJIOTOB apeHOB. OpueHTalysi B peakUWsix 31eKTPo(UIbLHOro
3ameltieHus. OpuenraHnTsl I v II poza.

[lpuMeHeHrWe U TIO/lyueHUe apeHOB. IIpWpojgHbIE KMCTOUHHUKM apOMaTUUeCKUX
yTJIeBOJOPO/IOB. ApOMaTH3alvsl aJIKaHOB U LIMK/I0a/IKaHOB. AJIKU/IMPOBaHKe OeH30J1a.

JemoHcTpanuu. [Tonyuenre 6eH30/1a feKapOOKCHIMPOBaHHEM OeH30MHON KUCIOTHI.
[TonyueHre M paccioeHue 3My/bCUM OeH3osa ¢ Bojod. OTHomeHusi OeH30/mMa K
OpOMHOI Bo/le ¥ PaCTBOPY MepMaHTraHaTa Kajusl.

CamocrosTesibHasi pabora 00yJarmmxcs
[lonsiThe 006  9KcTpakuuu. BoccraHoBneHwWe  HUTpoOeH30/a B aHWIMH. 1

'omonoruueckuu psig apeHoB. Tonyos. HutpoBanue Tonyona. Tpotui.

Copepxanue ydeoHoro marepuana Hedts. Haxoxzgenuwe B mpupoge, coctaB . 2/1
¢u3nueckve cBoicTBa He(pTH. TOMUIMBHO-3HEpPreTUYecKoe 3HaueHHWe HepTH.
[TpomeiinieHHasi epepaboTka HedTu. PekTudukaims HedTH, OCHOBHbIE (paKIUU ee
pasfiesieHusi, MX MCIIO/Ab30BaHWe. BropuuHasi mniepepaboTka He(TenpoJyKTOB.
PekTu(ukaims masyta Npu yMeHbLIEHHOM JaBieHUU. KpekuHr HepTenpoayKTOB.
Pa3nuuHble BHbl KpekuHra, pabortel B.I'. IlyxoBa. l3omepusarusi aiKaHOB.
ANKWUIMpOBaHWe HempeJe/bHbIX YIJIeBo4opoJoB. PudopMuHr HedTenpogyKToB.
KauecTBo aBTOMOOU/IbHOTO TOIIMBA. OKTaHOBOE UKMCJIO.
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[Tpypognblii ¥ monyTHeIM HedTsiHOW ra3. CpaBHeHMe coOCTaBa NPUPOAHOTO U
TMIOIYTHOTO ra3oB, UX NIPaKTUUeCKOe UCTIOIb30BaHUe.

KameHHbli1 yronb. OCHOBHble HaripaB/ieHUsI MCII0/Ib30BaHUSI KaMeHHOrO  YTJisl.
KokcoBaHve KaMeHHOrO VIV, Ba)KHeMllne TMpPOAYKTbl 3TOr0 Ipolecca: KOKC,
KaMeHHOYTo/IbHasi CMoJla, HajAcMosibHass Boga. CoefuHeHWs, BbljessieMble U3
KaMeHHOYT0JIbHOM cMosbl. [IpoAyKTEl, omy4yaeMble U3 HaICMOJIbHOM BOJBI.

demoucmpayus
Kosnnekuust 06pa3iioB Hedtu 1 HedTenpoaykToB. Kosutekius «KaMeHHBIH yrosb U
MPOJYKLUST KOKCOXUMHUYECKOT0 TTPOM3BO/ICTBA».

KoHTposibHasi padoTa «YT/IeBOJOPOABI».

CamocrosTe/nbHas padoTa o0yJarommxcs
OcHOBHbIe HarpaB/ieHUs TIPOMBIILIEHHOM TepepaboTKU MPUPOAHOro rasa. IlomyTHbIN

HedTIHOH ra3, ero nepepaboTka. IIporjecchbl MPOMBIIIJIEHHOW epepaboTKu HehTH:
KpPEeKUHT, puopMuHr. OKTaHOBOE UMC/I0 OEH3WHOB U 11€TAaHOBOE UMCJIO /IU3e/IbHOTO
ToryivBa. Kokcoxumuueckoe TPOM3BOJACTBO W €ro MPOAYKLHS. OKOJIOTUYecKre
acreKThl J0ObIUM, TIepepabOTKN U UCII0/Tb30BaHUS TOPIOUMX UCKOTTaeMBbIX.

14.

Tema 1.7.1.

Tema 1.7. Kunciopojcoeprkaiye opraHudecKye coeJuHeHus

Copepxanue yueOHoro marepuana CrpoeHne U Kinaccu(UKaiyiss CIUPTOB.

I'uapokcuibHbIe Knaccudukaiuss CnvproB 1O TUIY  YI7IeBOAOPOAHOTO  pafivkana, UUCIy

CcoeJMHeHUA

TUJIPOKCU/IbHBIX TPYIT W TUIy aToMa YIJiepo/ia, CBSI3aHHOTO C TUAPOKCUILHOMN
TPYIION. DJIeKTPOHHOe W TPOCTPAHCTBEHHOE CTPOeHHe T'HIPOKCHIBHOU TPYIITIbL.
BnusiHhe cTpoeHMsi CIMPTOB Ha UX (U3MUecKWe CBONCTBA. MeXXMOeKy/sipHasi
BO/IOpO/IHAasi CBsI3b. ['OMOJIOTMUECKUI psifi TIpe/ie/IbHBIX OJHOATOMHBIX CITUPTOB.
M3omepusi 1 HOMEHK/IaTypa alKaHOJIOB, X 001iast popmyiia.

4/0
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XuMHUecKrue CBOWCTBA alkaHOMOB. PeaklMOHHAasi CrOCOOHOCTb Tpejie/TbHBIX
OJJHOATOMHBIX CIUPTOB. CpaBHEHWe KHUCIOTHO-OCHOBHBIX CBOWCTB OpPraHMUeCKUX U
HeOpraHuuecKWx CoeAuHeHuH, cofepxkauux OH-rpymmy: KHUCIOT, OCHOBaHWM,
aM(doTepHBIX coeguHeHUH (BO/Ibl, CTUPTOB). Peakiinuu, MoATBep Katolie KUCIO0THbIe
CBOWCTBa CTIUPTOB. Peakuiyu 3aMelreHust TU/IPOKCUIbHOM TPYIIIbIL.
MeskMoieKy/IsipHasi ieruipaTaljisi ClIMPTOB, YCI0BUsT 00pa30BaHuUs TIPOCTHIX 3(DUPOB.
Cro>kHble 3(hUpbl HEOPraHUUECKUX U OPraHuUYeCcKUX KUC/IOT, Peaki[uu 3TepuduKaliiu.
OkucsieHue U OKUCUTebHOe JleTH/prUpOoBaHue CIIMPTOB.

CriocoObl TTo/TyueHus: CIUPTOB. ['Mponu3 rajoreHasKaHoB. ['MapaTariysi ajKeHOB,
yCJIOBUS ee TPoBeZieHust. BoccTaHOB/IeHNe KapOOHUBHBIX COeMHEHUM.

OTpenbHbIe IpefCTaBUTeNN aIKaHOIOB. MeTaHoJ1, ero NpOMBILLUIEHHOE T0JIy4YeHre U
NpUMeHeHWe B  TPOMBILIJIEHHOCTU.  buosiornueckoe — feiicTBMe  MeTaHOJIA.
Crieruduueckue criocobbl ToJsiyuyeHWss 3STWIOBOTO crivpra. Pusnosioruyeckoe
JlelCTBHE 3TaHOJIa.

MHoroatomHble CrupThl. V30Mepusi ¥ HOMeHK/aTypa TpeJCcTaBuTe/eld [ByX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XWMHUYECKUX CBOWCTB MHOTOATOMHBIX
CIUPTOB, WX  KaueCTBeHHoe oOHapyxeHue. Orae/nbHBbIE  MPECTAaBUTETH:
3TUJIEHTIUKOJTb, TJILIEPUH, CITOCOOBI MX TIOTyYeHUs, MPaKTUUeCKoe TIpUMeHeHue.

deHo. SJ'IEKTPOHHOG M MPOCTPAHCTBEHHOE CTpPOE€HHE (bEHOJIa. B3aumHoe BusiHHe
dpOMdATHYE€CKOI'O KOJibLida U FI/IAPOKCHHBHOﬁ T'PYIIIIBI.

Xumuueckue CBoWcTBa (eHo/ma KakK (QYHKLUSI €ro XUMUYeCKOro CTPOEeHMS.
BpomupoBaHue (heHosia (KaueCcTBeHHasi peakLysi), HUITpOBaHUe (TTMKPHUHOBast KMCJIOTa,
ee CBOWCTBA U npuMeHeHue). OGpa3oBaHKe OKpAIleHHbIX KOMIUIEKCOB C HOHOM Fe3”,
[Tpumenenue deHona. ITonyuenue geHosa B MPOMBILLIIEHHOCTH.
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[MTonyyeHuve 3TaHO/a OPO’KEHHEM TJIFOKO3bI M TH/[paTalveil ITUIeHa.

CamocTosiTe/ibHasi padoTa 00yuyarommxcs
MeTH/IOBbIM CIIMPT Y €r0 WCIO/b30BaHWE B KauecTBe XUMHUYECKOTO ChIPbS.

TOKCMYHOCTh METAaHOJIa W TIpaBW/a TEXHUKH 0e301aCHOCTH TpU paboTe C HUM.
OTUJIEHIVIUKO/Ib M €ero TpuMeHeHHWe. TOKCMYHOCTb STU/IEHTJIMKOJS W TpaBUja
TeXHUKH 0€301acHOCTH TIpH paboTe C HUM.

15.

16.

Tema 1.7.2
Anbaeruabl U
KeTOHBI

Tema 1.7.3.
Kap6oHoBbIe
KHCJIOTBI

Copep)xaHue yuebHOro Mmarepuasna ['omonoruueckuie psifibl aibAerU0B U KETOHOB.
[ToHsiTHe 0 KapOOHWIBHBIX COeUHEHUsIX. ODJIEKTPOHHOe CTpOeHHe KapOOHWIBHOM
rpynnbl. Mi3omMepusi 1 HOMeHK/IaTypa anb/AeruioB U KeToHOB. Dur3nueckre CBOMCTBA
KapOOHW/IBHBIX COeJUHEHHUH.

XUMyYecKrie CBOWCTBA anbJierM0B U KeTOHOB. PeaklMOHHas CHOCOOHOCTb
KapOOHW/IBHBIX COeUHEHWH. PeakiuM OKWC/IeHWS anb/eruoB, KadeCTBEHHbIE
peakiuy Ha aJbAeruAHyl0 Tpymnmny. Peakimu TmONMMKOHJeHcauu: obOpa3oBaHUe
(eHoI0pOpManbIerUAHbIX CMOJI.

CamocrosTesibHasi paboTa 00yJarommxcs
[TpumeHeHre U MoyueHre KapOOHUIBHBIX coeiiHeHWH. [IpuMeHeHre anberu/ioB U

KETOHOB B OBbITY W TPOMBIIIUIEHHOCTH. AJIbAErHIbI U KeTOHBI B mpupoe (3gupHbIe
Macsia, ¢hepomoHsl). [TosyueHre KapOOHW/IbHBIX COAMHEHUN OKHC/IEHHMEM CITHPTOB,
ryjipaTaliieil aJKWHOB, OKUC/eHHeM YI/ieBoAopoAoB. OThe/bHble TMpeACTaBUTeTN
aIIbJETUIOB W KETOHOB, crieriuduueckrie crocoObl WX TIOMYYeHUSI W CBOWCTBA.
[TpriMeHeHHe alleTOHa B TEXHHKE W TTPOMBILLIIEHHOCTH.

CopepxaHue y4de0HOro Marepuaja [ OMOJIOTHYECKUN  psifi  TIPeJe/TbHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHC/IOT. [IoHSITHE O KapOOHOBBIX KHCIOTaX W HUX
KjaccuduKalus. DJIeKTPOHHOe W TPOCTPAHCTBEHHOe CTpoeHHe KapOOKCUIbHOMN

2/0

2/0

17




rpymrsl. 'oMosiorndyeckuid psifi ipefie/bHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUC/IOT, UX
HOMEHKJ/IaTypa 1 u3oMepusi. MeXMoJjieKy/sipHble BOZOPOAHbIE CBsi3U KapOOKCUIbHBIX
TPYIIN, UX BAMSHUE Ha (U3HUecKre CBOMCTBa KapOOHOBBIX KUCIIOT.

XuMHUecKWe CBOWCTBA KapOOHOBBIX  KHCJIOT. Peakiuu, HW/UTFOCTPUDYIOILIe
KUCJIOTHBIE CBOWCTBA U WX CpaBHEHWE CO CBOMCTBAMH HEOPraHWYeCKHUX KHCJ/IOT.
OO6pa3oBaHve (QYHKI[MOHANBbHBIX TPOW3BOJHBIX KapOOHOBBIX KUC/IOT. Peakijuu
TeprdUKaLi. AHIHAPU/BI KAPOOHOBBIX KUC/IOT, X MOTyUYeHHe U TIPUMeHeHHe.

CriocoObI  TTo/TyueHHs: KapOOHOBBIX KHUCIOT. OTfenbHble TPeJCTaBUTEIA W UX
3HaueHue. OOmMe criocoObl MOMyYeHUs:: OKMC/IeHHe alKaHOB, alKeHOB, IePBUYHBIX
CIIUPTOB, a/IbJeTU/I0B.

CamMocrosTesibHasi pabora 00yJarommxcs
MHoroob6pa3ue KapOOHOBBIX KHC/IOT (IaBesieBas KHC/IOTAa Kak [BYXOCHOBHas,

aKpW/IoBasi KMC/0Ta Kak HerpefienibHasi, OeH30MHasi KUC/IO0Ta KaK apoMarhueckas).
BakHelile TpeCTaBUTeIM KapOOHOBBIX KHC/IOT, WX OWOIOTHYecKas poJib,
cnieriuduyeckrie CrocoObl TIO/yueHusi, CBOWCTBA W TpUMeHeHHWe MypaBbUHOM,
YKCYCHOM, TaJlbMUTUHOBOM W CT€apUHOBOM; aKpW/IOBOM W MeTaKpUJ/IOBOM;
0JIEMHOBOM, JIMHOJIEBOM M JINHOJIEHOBOM; IT[aBe/IeBOM; OeH30HHOM KMC/IOT.
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17.

Tema
1.7.4.1TpousBoHbIe
Kap0OHOBBIX
KHC/I0T

Cojaepxanue yueoHoro marepuana CsoxkHbie 3¢upsl. CTpoeHHe ¥ HOMEHK/aTypa
CJIOKHBIX 3(HUPOB, MEXKK/IAaCCOBasi M30MepHsi ¢ KapOOHOBLIMU KHC/IoTaMu. CriocoObl
TIOJIyUeHHUsI CJIOKHBIX 3¢GupoB. OOpPaTUMOCTh peakiuu 3TeprudUKari U (HaKTopHl,
B/USIOIME Ha CMelleHHe paBHOBecus. OOpa3oBaHHe CIOXHBIX TOIMA(HPOB.
[TonuatunenTtepedTanar. JlaBcaH Kak MpeACTaBUTe/Nb CUHTETUUYECKUX BOJIOKOH.
XyMHUecKre CBOMCTBA U MPUMeHeHHe CJI0XKHBIX 3(UPOB.

JKupbl. JKupsl Kak Cl0>KHBIE 3QUpPHI rykiieprHa. KapOOHOBbIe KMC/IOTHI, BXOASAIIVE B
COCTaB >XKUPOB. 3aBUCUMOCTb KOHCHCTEHLIMHM >XUPOB OT HUX COCTaBa. XUMHYeCKHUe
CBOWCTBA >XHMPOB: I'M/IPO/IN3, OMblIEHHe, T pUpoBaHye. broiornueckas posib KUpPOB,
YX UCII0/Ib30BaHHe B OBITY M MPOMBIILITIEHHOCTH.

Conu KapOOHOBBIX KUCTOT. Mbia. CriocoObl TMOsiyueHHsi COJiel: B3aMOZeNCTBHe
KapOOHOBBIX KHC/JOT C MeTa/ljlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHWSIMH, COJISIMU;
IIe/IOUYHOM TH/IPOJIU3 CIOXKHBIX 3(pHpoB. XUMHUUeCKHe CBOWMCTBa cosell KapOOHOBBIX
KUCJIOT: TUJPOJIU3, PeaKLMK MOHHOTO 0OMeHa. Mblija, CYIHOCTh MOIOILIEr0 JIeHCTBYSI.
OTHolleHWe Mbla K KecTKoh Boge. CUHTeTUueckue Moroiiue cpeactBa — CMC
(ZeTepreHThl), UX IPEUMYILL[eCTBA U HEJJOCTATKHU.

[TonyueHnue cnoXHbIX 3(hUpoB peakuued sTepudukaimu. CroxHble 3(Upbl B
npupoze, ux 3HaueHue. [IpumeHeHMe CII0XKHBIX 3()UPOB HA OCHOBE CBOMCTB.

JKuphbl Kak cioxkHble 3¢upbl. Kinaccudukaiys >khpoB. XUMUYecKre CBOKMCTBA XKUPOB:
TUPONU3 U TUAPHUPOBAHME XUJKUX KUPOB. [IpuMeHeHre )KUPOB Ha OCHOBE CBOMCTB.
Mezrina.

KoHTtposibHas padora «Kuciopopcoaepikampe opraHuuecKe coeJuHeHUs»
CamocrosTenbHas padora 00yuyarmmxcs
[TnenkooOpasyroiye Macra. 3amMeHa >XUPOB B TeXHUKe HeMWILEeBbIM ChIPbeM.

CuHTeTHUeCKre MOIILMe Cpe/iCTBa.

2/2
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18.

Tema 1.8.
YriaeBoabl

Copepxanue yue0Horo marepuana Ilonstue 00 yrieBojax. Kiaccudukaiys
yr/IeBOJOB. MOHO-, [OU- W TIOJMCAaXapyu/bl, TPEJCTAaBUTEU Ka)K[IOH TpPYIIIbI
yr/IeBoJ0B. Buosnornueckass po/ib YreBOJOB, WX 3HaueHWe B >KU3HU UYelOBeKa U
ob1riecTBa.

MoHocaxapugel. CTpoeHuMe UM ONTHYeCKass U30Mepusi MoOHocaxapuzoB. Mx
KJacCU(UKALIUS 110 UMCIY aTOMOB YIJjilepojila W TpUpofe KapOOHW/ILHOW TPYIIIIBL.
@opmynbl Pumiepa u  Xeyopca A W300paKeHUs MOJIEKYJT MOHOCAXapu/oB.
OTtHeceHne MOHOCaxapuzoB K D- u L-psaay. BaxkHelilve npejcTaBUTe/I MOHOS.

['moko3a, cTpoeHWe ee MoJeKyabl U ¢u3nMyeckue CBoicTBa. Tayromepusi.
XUMHUeCKHe CBOWMCTBA T/IFOKO3bI: PEAKIMM TI0 ajlbAeruHOMN rpyrie («cepebpsiHoro
3epKajia», OKMC/IeHWe a30THOW KHWC/IOTOM, TWApupoBaHUe). Peakijuy T/IHOKO3bl Kak
MHOT'0aTOMHOI'O CITMPTA: B3aMMOJENCTBHE TJIIOKO3bl C ruapokcuaom meau(ll) mpu
KOMHATHOW TeMriepaType W HarpeBaHWH. Pa3muuHble TUTBI OpOoXKeHHUs1 (CITUPTOBOe,
MOJIOUHOKHC/I0e). ['oko3a B mpupoje. buosornyeckass ponb M TNpUMeHeHue
I/1I0KO3bl. PpyKTO3a Kak H30Mep TJitOKO3bl. CpaBHEHME CTPOEHUs] MOJIEKY/Ibl U
XUMHUYECKUX CBOWCTB TJIIOKO3bl U (pykTo3bl. DpyKTo3a B TMpHpPOJe U ee
Ouosiornyeckas posib.

Hvcaxapufpbl. CtpoeHuve  faucaxapufios. Crioco®  cousleHeHWs]  LIUKJIOB.
BoccranaBnvBarolje UM HEBOCCTAHAB/IMBAIOLME CBOMCTBA [JUCaxapuioB Kak
cnefcTBUe couseHeHUsl Lukiaa. CTpoeHWe M XMMHUUeCKHWe CBOWCTBa Caxapo3bl.
TexHo/lOrMuecKue OCHOBBI TIPOM3BOZCTBA Caxapo3bl. JlakTo3a M MasbTO3a Kak
M30Mephbl caxapo3bl.

[Monucaxapuzpl. Ob1iee cTpoeHue rnosucaxapuoB. CTpoeHHe MOJIEKY bl Kpaxmara,
amMwio3a ¥ amMwiIonekTHH. Pu3nueckre CBOWCTBA Kpaxmasa, ero HaxOK[eHWe B
npyuposie ¥ Ouosiornueckass posb. ['7MKoreH. XWMHYecKHWe CBOMCTBA Kpaxmara.
CTpoeHue 5/1eMeHTapHOr0 3BeHa Lie/UTH0/103bl. BiivsiHUe CTpoeHUs MOMMEePHOU 1enu

2/1
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Ha ¢u3uyecke W XUMHUUYECKHWe CBOWCTBA 1[e/UIt0/I03bl. ['WPOIU3  1]e/UIH0JI03Hkl,
obpa3oBaHHe CI0XXHBIX 3()HPOB C HEOPTaHWMUECKUMU W OpraHUYeCKUMU KHCI0TaMH.
[ToHsiTvie 06 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIMA IIIeK, BUCKO3a. HaxoxaeHue B
rpuposie U OwWosiorvyeckass posb Iie/mono3bl. CpaBHeHWe CBOWCTB Kpaxmajia |
LIeJITFO/IO3BI.

YrneBoppl, UX KiacCU(UKaLMs: MOHOCaxapubl (TJIH0K03a, (ppyKTo3a), Arcaxapubl
(caxapo3a) u nosiMcaxapu/ibl (Kpaxmarsi 1 LeJir0J103a).

['roKo3a — BeIecTBO C ABOMCTBeHHON (PyHKLMeN — a/bJeruJOCIUPT. XUMUUecKue
CBOWCTBA T/TIOKO3bI: OKHUC/IEHWEe B TJTFOKOHOBYIO KHCJ/IOTY, BOCCTaHOBJIEHHE B COPOMT,
cniipToBoe 6poskeHue. [IprMeHeHHe TJIFOKO3bI HA OCHOBE CBOWCTB.

3HaueHWe YIJIeBOJOB B JKUBOW TPUPOZIE U >KU3HU UesioBeKa. ITOHSATHE O peakiusx
TOJIMKOH/IEHCAl[UA M TUJPO/M3a Ha TIpUMepe B3aUMOTIPEBpAllleHWiA: T/I0KO3a —
IO/ CaXapu/,.

JIaGopaTopHbie onbITbl. O3HaKOM/IEHHE C (PU3HUECKUMHM CBOMCTBAMH TJIFOKO3bI
(amTeuHast yrakoBka, TabseTku). KUC/IOTHBINM TMPO/M3 caxapo3bl. 3HAKOMCTBO C
obpastjamu mosmcaxapuzioB. OOHapy)XeHHe KpaxMmaja C TOMOIIbI0 KaueCTBeHHOMH
peakiuy B Mejie, xyiebe, HOrypTe, MaprapvHe, MaKapOHHBIX U3/Ie/UsX, KpyTiax.

IIpakTnueckass  pabora. Peakius  «cepeOpsiHOro — 3epKana»  TJIFOKO3BL
B3auMo/ieiicTBHe TII0KO3bI ¢ TUAPOKCHAOM Meau (I1) mpu pa3nuuHbIX TeMIiepaTypax.
JlelicTBMe aMMHMAuHOTO pacTBOpa OKcuja cepebpa Ha caxapo3y. OOHapyxeHue
JIAKTO3bI B MOJIOKe. JlelicTBHe Mo/la Ha KpaxMall.

CamocrosTesibHasi paboTa 00yJarommxcs
[TenTo3bl. Pubo3a u fe30kcuprb03a Kak TIpe/CTaBUTeNN ajbjoreHTo3. CTpoeHne

MOJIEKYJI. Mono4HOKHCI0€ 6pO)KEHI/Ie [JIFOKO3bl.  KHC/10MOJI0UHBIE MPOAYKTEI.
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Tem

CunocoBaHve KopMoB. HuTpoBaHue 1je/uit0/103bl. [TMpOKCUINH.

a 1.9. A3oTcopepxalye opraHuyecKue coeJJMHeHHUs

19.

Tema 1.9.1.
AMHHBI

CopepxaHue yuedOHoro marepuana Knaccubukaryst ¥ u3omepusi aMuHOB. [ToHsTHE
06 amuHax. [TepBuuHbBIE, BTOPUYHbIE U TPeTHUHbIe aMUHBI. Kiaccudbukaiys aMuHOB
10 TWITy YIJeBOAOPOAHOTO pajuKaia ¥ YWCAy aMHUHOTPYIIT B  MOJIEKYJie.
C'omomnoruueckrie psiibl TIpeJe/IbHBIX aau@aTHyecKux M apoMaTUYecKHUX aMHHOB,
H30MepHsi U HOMeHKJ/IaTypa.

XvMHYecKue CBOWCTBA aMHWHOB. AMUHBI KaK OpraHMYecKhe OCHOBaHUS, HUX
CpaBHeHHWe C aMMHUAKOM M JPYIMMM HeOpraHM4eCKUMU OCHOBaHHsSMU. CpaBHeHUe
XUMAYEeCKMX CBOMCTB anudaTUUeCcKuX M apoMaTHuecKux amuHOB. Obpa3oBaHue
aMH/IOB.

[TpumeHeHMe U TIOyueHre aMUHOB. [Toyuenre amuHoB. Pabotel H.H.3uHuHa.

demoucmpayusn

B3aumozielicTBe aMMuaka W aHWIMHA C COJITHOW KHC/IOTOW. Peakiysi aHWIMHA C
OpOMHOM BO/IOM

2/0

20.

Tema 1.9.2.
AMHHOKHC/I0THI

Copep)xaHue yue0HOro MaTepuasa AMUHOKUCIOTHL [ToHSTHE 00 aMUHOKHMC/IOTAX,
ux Knaccudukaiyss U crpoeHue. HoMmeHK/aTypa aMHHOKUCIIOT. [IBOHWCTBEHHOCTb
KHCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKWC/IOT W ee TIPUUWHBI. BUIO/spHBIe HOHBI.
Peakuyu KoHfeHcarmu. [lentuanas cBs3b. CUHTeTHUeCKHe BOJIOKHA: KallPOH, SHaHT.
Knaccudukaist  BosokoH.  [lomyueHne  aMUHOKWC/IOT, WX TIPUMEHeHHe U
Ouonornyeckasi QyHKIUS.

HemoHncmpayus

2/0
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21.

Tema 1.9.3.
benku

,Z[OKEBaTeJ'ILCTBO Ha/IM4us d)YHKL[I/IOHaJ'ILHLIX I'PYyMII B paCTBOPAX dMHWHOKUMCIIOT.

CopepxaHue yueOHoro Marepuasa bejku Kak pupo/Hble 1oumepsl. [lepBuuHas,
BTODUYHAs, TPETHUHAass M YeTBEPTUYHAs CTPYKTYpbl OenkoB. PUOpUIISpHBIE U
r00ynsipHble  Oenku. XWMHWUeCKHWe CBOMCTBa OeNKOB: TOpeHHe, JeHaTyparjus,
TH/IPO/IA3, KaueCTBEeHHbIE (LIBeTHBIE) peakinu. buosornueckue GyHKIMM OETKOB, UX
3HaueHue. Besiku Kak KOMIOHEHT nuiiy. [Tpo6siema 6eIKOBOTO TOIO/IaHUs U TTYTH ee
pelleHus.

Hemoncmpayus

PacTBOopeHre U ocakaeHue OenkoB. LIBeTHble peakiyu 6enkoB. ['opeHue TTUUBErO
riepa Y I1epCTSHOW HUTH

1/0

22.

23.

Tema 1.10.
A3orcopaepxaiue
reTeponMK/JINYeCcKH
e coe/JMHeHus.
Hyk/ienHoBBIe
KHMCJIOTBI.

Tema 1.11.

CopepxaHue yuyeOHOro Marepuasa HyK/jIeMHOBble KHCIOTBI KaK TPUPOJHBIE
nommmepsl.  Hykneotuzabl, ux crpoeHue, 1nipuMmepbl. AT® wu Alld, wux
B3aMMoIMpeBpaleHrde U pojb 3Toro npouecca B npupoge. Ilonsitne JHK u PHK.
Crpoenne [JHK, ee mepBuuHass ¥ BTOpWuHas CTpykTypa. Paborer ®. Kpuka u [I.
Yorcona. KommieMeHTapHOCTb  a30TUCTBIX OCHOBaHMM. Permkauusa [JHK.
Oco6ennoctu crpoenusi PHK. Turbl PHK u ux 6uosoruueckue ¢yHkiyu. [ToHsTHE O
TPOUUHOM KOJe (KOZIOHe).

JemoHcTpanuu. Mogens  Mosekysnsl  JJHK,  gemoHCTpauus — NpUHLMIIA
KOMIUIEMEHTaPDHOCTU a30TUCTbIX OCHOBaHWM. OOpa3ijpl TPOAYKTOB TUTaHUS W3
TPaHCTeHHbIX (OPM pacTeHUl M JKUBOTHBIX. JlekapcTBa W IIpernaparsl,
W3roTOBJ/IEHHbIE METO/JaAMU I'eHHOW WH)XeHepHUH U OMOTeXHOJIOTUU

CamocrosTesibHasi paboTa 00yJarommxcs
BuocuHTe3 Oefmka B JKMBOM KieTKe. ['eHHas WH)XeHepUsI W OWOTEXHOJIOTHSI.
TpaHcreHHbie GOPMBbI paCTeHUH U )KUBOTHBIX.

®epmenThl. [ToHATHE 0 QepMeHTax Kak 0 OHO/IOrMUecKUX KaTaau3aTopax OenkoBoi

1/0

2/2
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Buosioruuecku npupogsl. OCOBEHHOCTH CTPOEHUs M CBOMCTB B CPaBHEHMH C HEeOpraHUYeCKUMH
AKTHBHbIE Karamm3aropamu. Knaccudukaiys depmeHToB. OC0O€HHOCTU CTPOEHUS] W CBOMCTB
COEIUHEHM S (PepMEHTOB: Ce/IeKTUBHOCTb U 3 (PeKTUBHOCTh. 3aBUCMMOCTh aKTUBHOCTH (DepMEHTOB
oT Temmepatypsl ¥ pH cpeapl. 3HaueHue (epMEHTOB B GUOJIOTMU U TIPUMEHEHHe B

MPOMBIII/IEHHOCTH.

Butamunbl. IToHsThe 0 BUTamMuHaxX. VX kmaccudukaums v obo3HaueHwe. Hopma
notpeb/ieHns1 BUTaMUHOB. BojopacTBopuMebIe (Ha ripumMepe BUTaMuHOB C, Tpymmbsl B
u P) u xupopactBopumble (Ha npumepe BUTaMuHOB A, D u E). ABUTaMHHO3BI,
TUIePBUTaMUHO3bI U TMITIOBUTAMUHO3bI, UX NPO(UIaKTHKA.

T'opMoHnbl. [IoHATHE O TOPMOHAX Kak OWOJIOTMYECKM aKTHUBHBIX BeI[eCTBaXx,
BBITIOJTHSIFOLMX ~ SHAOKPHHHYIO  PETy/siui0  >KU3HeJesTeTbHOCTU  OpraHU3MOB.
Krnaccudukariyisi rOpMOHOB: CTEPOU/IbI, IPOU3BOAHbIE aMUHOKUC/IOT, TTOJIAIENTUAHbIE
u OenKoBble TOPMOHBIL. OT/e/NbHbIE TPEeJCTAaBUTENN: 3CTPAJHO/, TeCTOCTEPOH,
WHCYJIUH, a[ipeHa/IuH.

JlekapctBa. [loHsiTHe O JjleKapcTBaxX Kak XUMMOTepareBTUYeCKUX rperiapaTax.
KpaTkve ucTopuyeckue cBefleHHsI O BO3HHMKHOBEHUM U DPa3sBUTHUM XWMHOTeparuu.
[pynriel  jieKapcTB:  Cy/abpaMuAbl  (CTPENTOLWA), AHTHOMOTHKM (TIeHULW/UINH),
AQHTUTIMPETUKU  (aClUpWH),  aHa/JbIeTHMKW  (aHa/bIvH).  AHTHOMOTHKH,  MX
K/accu(uKalysl 10 CTPOEHUI0, TUIYy M CIeKTpy AelcTBusi. Be3oracHbie criocoObl
NpUMeHeHMs], JIeKapCTBeHHbIe ()OPMBI.

JemoHcTpanuu. CpaBHeHHe cKOpocTH pasnoxxeHusi H2O2 nog, feiictBreM (epmeHTa
Katasmasel ¥ HeopraHumuecknx karanmsatopoB: KI, FeCls, MnO;. O6pa3upl
BUTaMMHHBIX Tpernapartos. [TonuButamuHel. Vttoctpanuu ¢poTorpaduii )KUBOTHBIX C
pa3inyHbIMU  (hopMamMM  aBUTaMMHO30B. [lnakat ¢ wu300pa)keHHeM CTPYKTYPHBIX
(dopmyn 3cTpasyosa, TeCTOCTepOHa, ajpeHavHa. B3aumogelicTBUe afjpeHanyvHa C
pactBopom FeCls. BenkoBass mnpupofa WHCy/nuHa (LjBeTHasi peakuysi Ha Oesikn).
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[TnakaTtbl WIKM KOAOrpaMMbl C (opMynamMu aMmuja Cy/ib(paHUIOBOM KUCJIOTHI,
IUrUApo(OIMeBbli W JIOXKHOW AUTHAPOGMOIHEBOM KHUC/IOT, OeH3WU/ITNeHULW/UIMHA,
TeTpaLMK/IMHA, [le)oTakChMa, aClTUpHHa.

JIaGopaTopHble onbIThIL. VcrbiTaHWe PaCTBOPUMOCTH a/[peHaiiHa B BOJie U COJISTHOM
kuciore. OOHapy’keHHe aclMpHHa B TOTOBOH JIeKapCTBEHHOM (hopme.

IIpakTnueckas pab6ora. OOHapy)xeHHWe BHWTaMHHa A B TOZACOJIHEYHOM MacJie.
O6Hapyxenue utamuHa C B si6;iouHOM coke. OripesiesieHre BuTaMuHa D B pbibbem
JKUpe WIM KyPUHOM >KenTKe. JleficTBMe amMH/IO3bl CJIFOHBI Ha Kpaxmas. [leiicTBue
JleruiporeHasbl Ha MeTH/IeHOBbIM CUHMM. [lelicTBMe KaTana3bl Ha TE€POKCH]
BOZIOpoJia. AHanM3 JiIeKapCTBEHHBIX TIperapaToB, TIPOU3BOJHBIX Ca/UL[UTIOBOMN
KHUCJIOThI. AHaJTU3 JIeKapCTBEHHBIX TIperapaToB, TTPOM3BOJHBIX N-aMUHO(eHOoa.

CamocrToaTenbHas pa60Ta OﬁyanOH.[I/IXCﬂ

MexaH13M [1elCTBHS HEKOTOPBIX JIeKAPCTBEHHBIX IIperapaToB, CTPOEHHE MOJEKYJ, 4
TIPOrHO3UPOBaHKME CBOKCTB HA OCHOBE aHa/IM3a XMMUUYECKOTO CTPOEHHS.
Pa3pen 2. O01asa ¥ HeopraHu4yeckasi XuMHs
24. 2 Tema2.1.Xumus — Cojepxanue yde0Horo marepuasna CocTaB BeljecTBa. XWMHYeCKue 3jeMeHThL. — 4/1

HdyKd 0 BeljecTBax

Criocobbl Cyl1lecTBOBaHMSI XMUMHUYECKUX 3/IEMEHTOB: aTOMbl, TIPOCTble U CIOXHBIE
BelllecTBa. BelllecTBa MOCTOSIHHOIO U I€PEMEHHOIO COCTaBa. 3aKOH MOCTOSIHCTBA
cocTaBa BelllecTB. BelljecTBa MO/IEKY/ISIPHOTO U HEMOJIEKY/ISIPHOTO CTPOEHHSI.

N3mepeHve BelectBa. Macca atoMOB M MoOJieKysld. ATOMHas eJVHULIA MacChl.
OTHOCUTe/IbHBIE aTOMHAsA U MOJIeKy/IIpHas Macchl. Ko/nuecTBo BelljecTBa u eJUHULIbI
ero U3MepeHUs:: MoJIb, MMOJIb, KMOJIb. Yo ABorazpo. MossipHas Macca.

ArperaTHble COCTOSTHUSI Bell|eCTBa: TBep/oe (KpUcTa/uinueckoe U aMophHoe), )KUAKoe
1 razoobpa3Hoe. 3aKOH ABOTa/[po U ero CyieficTBUs.  MorsipHbIii 00beM BellecTB B
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25.

2

2.2
aroma

Crtpoenue

razoobpasHoM coctosiHuu. OObeJUHEeHHBIM Ta30BbIM 3aKOH U  ypaBHeHHe
MengeneeBa—KnaneiipoHa.

Cmecu BewjectB. Pasnmuuus Mexzay CMeCsMU M XUMUYECKUMU COeJUHEHUSIMMU.
MaccoBasg 1 ob6beMHasi [0/l KOMITOHEHTOB cMecH. BeiectBo. AtoM. Morekyia.
XyMuueckur sneMeHT. Annorponust. [IpocTeie 1 cinokHble BeljecTBa. KauecTBeHHbIN
M KO/JIMYeCTBEHHbI COCTaB BellecTB. XHWMHWYeCKMe 3HaKM U (OpPMYIIbL.
OTHOCHUTe/IbHBIe aTOMHAas U MOJIeKYJISIpHasi MacChl. KouecTBo BelljecTsa.

JdemoHcTpanuu. OnbIThl, WUTIOCTPUPYIOLME 3aKOH COXPaHeHWs] MacChl BellecTB.
Habop mopesneii aToMOB M MosieKy/a. HekoTopble BeljecTBa KOJMUECTBOM 1 MOJIb.
Mopenb MosipHOTO 06BEMa ra3oB.

JlaGopaTropHbie ONbBITBI.  V3roToB/eHWE  MOZeNer  MOJIeKYyJl  HEKOTOPBIX
OpraHWYecKHUX U HeOpraHW4YeCcKHX BelecTB.

INpakTHyeckass pabora. OuncTKa BeljecTB (GUIBTPOBAaHUEM U JUCTHILISLIAEH.
OumnicTKa BelecTB MepeKpucTauii3aLuei.

CamocrosTe/bHas padoTa 00yJarommxcs
CriocoObl  0TOOpa)XEHWsS] MOJIEKY/T: MOJIEKY/ISIDHbIE W CTPYKTYPHbIe (hOpMYJIbI;

2
I1apocTep)kHeBble U MaciiTabHble ipocTpaHcTBeHHble (CTroapTa—bpurne6a) mozenu
MOJIEKYII.
Copep)xaHue yueGHOro Mmarepuasia AToM — CJI0O)KHasi yacTua. /lokasarenbcTa 4/3

CJIO’KHOCTHM CTPOEHMSI aTOMa: KaToJHble U PeHTIeHOBCKUe JTyuH, (oTo3PdeKT,
Pa/iIM0aKTHBHOCTb, 3/IeKTPOJIU3.

[TnanerapHas Mogenb aromMa O. Pesepdoppa. Crtpoenue atoma 1o H. Bopy.
CoBpeMeHHble TIpe/iCTaB/IeHUsI O CTPOEHUM aToma. KopmycKy/isipHO-BOJIHOBOM
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26.

Tema 2.3.
IMepuoanueckuit
3aKOH U
ITepuoauyeckas
cucreMma
XUMHUYeCKHX
3/IeMEeHTOB A.A.
MemneneeBa

JlyaJIu3M 4aCTUL] MUKPOMMUPA.

CocTaB aTOMHOTO si/ipa — HYK/IOHbBI: TIPOTOHBI U HEUTPOHBI. V30TOMbI U HYK/TU/BI.
Y CTOMYUBOCTS sifiep.

OnekTpoHHas 000/10uKa aTOMOB. [ToHsTHE 006 3/71eKTPOHHON OpOUTAIN U 37IEKTPOHHOM
obsake. KBaHTOBBIE UMC/Ia: T/IaBHOE, OpOUTa/IbHOE (TTI0O0UHOE), MAarHUTHOE U
crnivHOBOe. PacripeziesieHye 3/1EKTPOHOB 10 SHEPreTUUYECKHUM YPOBHSIM, MTOyPOBHSIM U
opOuTasIM B COOTBETCTBUM C TIPUHIMIIOM HaUMEHBbIIIeH SHepryy, MPUHIUIIOM [Taym
u nipaBuioM ['yHza. D/1eKTpOHHbIe KOH(PUTYPALMH aTOMOB XUMHUYECKHX 37IEMEHTOB.

BaeHTHBIE BO3MOKHOCTY aTOMOB XMMHUECKUX 3/IEMEHTOR.
BHEKTpOHHaH K]'IaCCI/ICl)I/IKaLII/IH XUMHNUYECKUX 3JIEMEHTOB: S-, p-, d-, f-BJIeMEHTBI.

IIpakTHyeckass pabora. PacueTHble 3a7laud Ha HaXOX/JEHWE OTHOCHUTETbHOU
MOJIEKY/ISIPHOM Macchl, Ofpe/ie/ieHue MacCOBOM /10 XUMHUECKUX 3/71eMEHTOB B
CJIO’KHOM BelllecTBe.

CamocrosTesibHasi paboTa 00yJarommxcs

AnnotponHble MogudvKaumu yriaepoza (anMas, rpadur), kuciopoza (KUCI0pOA,
030H), onoBa (cepoe u Oesoe o050B0). [loHATHE O XWMHYECKOUTEXHOJIOTHH,
OMOTeXHOMIOTMU U HAHOTEXHOJIOTHH.

Copepxanue yueOHoro wmarepuasa OrtkpoiTve Ileprosnveckoro —3akoHa.
[Ipeanocbuiky: HaKoIl/IeHue (aKTO/I0rMUecKoro MaTepuasna, paboTbl
nipeamectBeHHUKOB (U.B. leGepeiinepa, A.O. lllankyprya, /x.A. Hetonenzca, J1.1O.
Meiiepa), cwve3q xuMmukoB B Kaprcpys, nmuuHocTHble KadectBa .M. MeHpeneeBa.
OtkpeiTre [1.11. MengeneessiM Ileprioguueckoro 3akoHa.

[Tepuoguuecknii 3aKOH W CTpOeHHMe aTtomMa. ATOM — CJOXHas dYacTuia. Sapo
(TpOTOHBI ¥ HEHUTPOHBI) U /IeKTPOHHast 000/10uKa. M3oTorbl. CTpoeHHe 371eKTPOHHBIX

4/2
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000/l04eK aTOMOB 3/IEMEHTOB MasbiX TiepuofoB. OcoOeHHOCTH CTpPOeHUst
3/IEKTPOHHBIX 000/I0UeK aTOMOB 3/IeMeHTOB OOJBIIUX TepuosioB (TiepexoJHbIX
yneMmenToB). IloHsTHEe 00 opOurtansx. s-, p- u d-Opbutamu. ONeKTPOHHBIE
KOH(Urypalu aToOMOB XWMHYECKUX 3jieMeHTOB. M3oTonbl. COBpeMeHHOe MOHSTHe
XUMHUUECKOTo 3jieMeHTa. 3akoHoMepHOCTh ['. Mo3nu. CoBpemeHHasi ¢opMy/MpOBKa
[Tepuoanueckoro 3akoHa. [lepuoanueckasi cucteMa U CTpoeHUe atoMa. Pur3ndecKui
CMBIC/T TIOPSIAKOBOTO HOMepa >3JIeMEHTOB, HOMEpPOB TPYIIbl W  [epuoja.
[Tepyosnueckoe u3MeHeHHMEe CBOWMCTB S5/IEeMEHTOB: paAuyCca aToma; SHepruu
WOHU3alUM; 3/71eKTPOOTPULIAaTeNIbHOCTU. [IpUUMHBI M3MeHeHUsl MeTalsIn4ecKux |
HeMeTa/UTMYeCKHUX CBOWCTB 3/IeMEHTOB B TPYIIAX U Mepuojax, B TOM UKc/ie OOJIbIINIX
1 cBepxOosbiuX. 3HaueHHe [leproguueckoro 3akoHa W IleproanuecKol CHUCTEMBbI
XUMU4YeCKuX 3semeHTOB [I.VI. MeHzeneeBa [/ pa3sBUTUS HAyKM U TIOHUMaHUS
XUMHYEeCKON KapTHUHBI MUDA.

KouTponbHas padora «ITepuoanuecKunii 3aK0OH U CTPOEHHE aTOMa»

JNemoHcTpanuu. PasmuHble BapuaHThl Tabmunbl  [lepriofnueckoll  CUCTEMBbI
XUMUUYecKux 3nemMeHToB [I.V1. Menzieneesa.

CamocroaTenbHas pa60Ta OﬁyanOH.[I/IXCﬂ
PBAI/IO(:IKTI/IBHOCTB. Hcnonb3oBaHue PaArO0aKTUBHbBIX MU30TOIOB B TEXHUYECKUX LEJIAX. h)

PenTreHoBckoe n3jaydyeHrve MW ero HucCroJ/ib30BaHHMe B TeXHUKE W MeJullrHE.
MOAE]’II/IPOBHHI/IE KaK MeTO/| IIPOTHO3MPOBAHUA CUTYdLIMU Ha MMPOU3BOACTBE.

27.

2

Tema 2.4. CTpoenue
BellecTBa

Copepxanue yueOHOro marepuasa I[IoHATHME O XUMHUYECKOW CBs3u. Turbel — 4/2
XUMHUYECKUX CBs3€M: KOBaJIeHTHasl, UOHHAs1, MeTa/yInuecKass U BOJJOPOJHasl.

KoBaneHTHass xumMuueckasi CBSI3b. ,Z[Ba MeXaHHM3Md O6pa30BaHI/I$I 9TOH CBSI3U:
0OMeHHBI U ﬂOHOpHO-&KHEHTOprIﬁ. OCHOBHbIE MapaMeTpbl 3TOro THIIA CBA3U:
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JVIMHA, TPOYHOCTb, YO/ CBSI3M WA BaleHTHbIM yroja. OCHOBHble CBOMCTBA
KOBa/IeHTHOM  CBSI3U:  HACBILL[EHHOCTb,  MO/SPU3yeMOCTb W TIPOYHOCTb.
ONeKTpPOOTPULIATE/IbHOCTh W KacCU(UKAMsi KOBa/JIEHTHBIX CBSi3ell IO 3TOMY
MpU3HaKy: TIOJIIpHAasi M HeMoJisipHasi KOBajieHTHble CBs3U. [lO/SIDHOCTH CBS3M U
MOJISIPHOCTL ~ MOJieKy/bl.  Crioco0 TmepeKpbiBaHUs 37€KTPOHHBIX opOuTaneld u
K/1accuduKalys KOBaJeHTHbIX CBsi3el M0 3TOMY IMPU3HaKy: G- U T-CBsI3U. KpaTHOCTh
KOBaJIeHTHbIX CBsi3eli M K/JacCU(UKalLUsi UX [0 3TOMY I[PU3HAKY: OJWHAapHbIe,
[IBOMHbIe, TPOWHBIE, MOJYTOPHbIe. TUMbl KPUCTa//IMUeCKUX DPELLeTOK y BeLeCcTB C
3TUM TUIIOM CBSI3U: aTOMHble W MOJIeKy/sipHble. Dr3nuecKre CBOMCTBAa BeIEeCTB C
3TUMU KPUCTa/UIMUeCKUMU pelleTKaMH.

VoHHasg xyuMuyeckasi CBsi3b, KaK KpaWHWM Cay4yall KOBa/JieHTHOM MOJISIPHOM CBSI3U
MexaHu3m o00pa3oBaHUWsI MOHHOW CBsi3W. VIOHHBbIe KDPHUCTA/UIMUeCKUe peIeTKu U
CBOMCTBA BeII[eCTB C TAKUMU KPHCTa/lJlaMHU.

Meta/jymnueckass XUMUUeCKasi CBA3b, KaK OCOOBIA TUII XWUMHYECKOW CBSI3H,
CyLLeCTBYIOIIMM B MeTa/ulaX M CIlaBaX. Ee OT/iMuusi U CXO/CTBO C KOBaJIeHTHOW M
MOHHOMN CBSI35IMU. CBoiicTBa MeTa/l/InueCKOoun CBSI3U. MeTtanniuueckue
KpUCTa/JIMYeCcKUe pelleTKd U CBOMCTBA BeIeCTB C TAKWUMM KPHUCTa/lJIaMH.

BogmopogHasi XuMuyeckass CBs3b. MexaHu3Mm oOpa3oBaHUsI TakoW CBsi3u. Ee
K/accuduKalys: MeXMOJIeKy/IsspHasi U BHYTPUMOJIEKY/iSipHasi BOJOPO/IHbIE CBSI3U.
MonexkynsipHble KpUCTa/lIMUueCKye pelleTKU [Ji 3TOro Tura cBsi3u. dusmueckue
CBOMCTBA BeLeCTB C BOJOPOAHOM CBsi3bl0. bronornueckas poib BOZOPOJHBIX CBSA3€M
B OpraHU3al[il CTPYKTYP OUOTIO/IMMEDOB.

EpuHasi npyposia XUMUUeCKUX CBsi3el: Ha/lliuve pas3/IMuHbIX TUIOB CBSi3eld B OJHOM
Bell|eCTBe, Iepexo/] 0/IHOTO THIIa CBSI3W B JIPYrOM U T.II.

KOMH]’IEKCOO6P83OB&HI/IE. [TousTue 0 KOMIIJIEKCHBIX COeJMHEHUAX.
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2

2.5. IToiumepsI

KoopvHallMoHHOe 4KC/I0 KoMIuleKcooOpa3oBartessi. BHyTpeHHsisi U BHellHsisz cepa
KoMIieKcoB. HomMeHK/aTypa KOMIJIEKCHBIX coeiIMHeHU. VX 3HaueHue.

JeMoHcTpanuu. Mojen MoJieKy/l pa3/IMyHOM  apXUTeKTypbl. Mogenu wu3
BO3/IYIIHBIX IIaPOB TIPOCTPAHCTBEHHOTO PAacIiOIOKEeHUst Sp-, Sp?-, Sp>-THOPUIHBIX
opbuTaneii. Moy KpUCTa//TMUeCKUX PeIeToK pa3/IMyHoro Tura. Moenyd MoneKyJt
JOHK u Genka.

JIaGopaTopHble ONBITHL. B3anMo/eiicTBe MHOTOAaTOMHBIX CITUPTOB C (heTMHTOBOM
KUIKOCTBI0. KauecTBeHHbIe peakijui Ha uoHbl Fe?* u Fed*,

CamocroaTenbHas pa60Ta OﬁyanOH.[I/IXCﬂ
HOJ’IHPHOCTB CBA3U U IIOIAPDHOCTb MOJIEKYJIBI.

CopepxaHue yudeOHOro marepuasna Heopranuueckue mosmumepbl. [losmimepbr —
MpPOCThie BelecTBAa C AaTOMHOW KPHUCTa/UTMUeCKOW pelleTKOW: asyIoTpPOITHbIe
BUJIOM3MeHeHUs yriepoga (anmas, rpadut, KapOwH, ¢yniepeH — B3aWMOCBSI3b
rubpuusai opbuTanell y aromMoB yrjiepojia C MPOCTPAHCTBEHHBIM CTPOEHHEM
aJJIOTPOTHBIX MOAUMUKALMI); celleH U TeJUTyp LieroyeuHoro ctpoeHusi. [lommumepsl —
C/IOXKHBIE BeIl[eCTBA C aTOMHOW KPUCTa/UIMYeCKOW peIleTKOM: KBapll, KpeMHe3eM
(AvoKcHHBIe COeAHEeHHs KPeMHUsI), KOPYH/, (OKCH, alFOMUHUS) U aTFOMOCUTUKATHI
(monieBble 1IMaThl, C/IIOZAA, KaoJWH). MwuHepassl U ropHble mnopoAabl. Cepa
riacTuueckasi. MuHepanibHOe BOJIOKHO — acOecT.

Oprannueckrie momMepsl. Crioco0bl X TIOMyueHUs: PeakLy TMOJMMepr3alid 1
peakuyy MoavKoHAeHcalMu. CTPYKTYpbI MOJIMMEPOB: JIMHelHbIe, pa3BeTB/eHHbIe U
rpocTpaHcTBeHHble. CTPYKTYypUpOBaHMe TIOJMMEpOB: BY/IKaHW3alUs Kay4dyKOB,
ny6sieHue GesKOB, OTBep K/eHue MOJIMKOH/IeHCALIMOHHBIX TIO/TMMEpPOB.

Knaccudukarys nosvmMepoB 1o pa3inuyHbIM PU3HAKaM.

JdemoHcTpanuu. Kosnekiyy miacTMacc, KayuyyKoB, BOJIOKOH, MUHEPAioB U TOPHBIX
nopoZi. MuHepanbHOe BOJIOKHO — acbecT W u3fenus W3 Hero. Mojend Monekys

3/1
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6enkos, JJHK, PHK.

JlabopaTopHble ombIThl. O3HakomjieHMe C ofpasljaMyd IUIaCTMAcC, BOJIOKOH,
KayuyyKOB, MUHepaJioB M TOpPHBIX Mopoj. IIpoBepka miacTMacc Ha 3/€KTPUUECKYIO
MIPOBOAMMOCTb, TOpIOYECTb, OTHOLLEHWe K PpacTBoOpaM KWCJIOT, Iiefodyell U
okucnutesned. CpaBHEHHWe CBONCTB TepMOPEAaKTUBHBIX M  TePMOIUIACTUYHBIX
nnactMacc. [lonyueHune HUTeM W3 KalmpoOHOBOM WM  JIaBCAHOBOW — CMOJIBI.
O6HapysKeHHe XJI0pa B MONTUBUHUIX/IOPUJE.

CamocroaTenbHas pa60Ta OﬁyanOIJ.[I/IXCﬂ

o 1
3HaueHWe HeOpraHWUeCKUX TMPUPOAHBIX TMOMUMEPOB B (DOPMUpPOBAHUM OAHOW U3
reoJIoTMueckux 000/10uek 3eM/i — TUTOC(HEpHI.

29. 2 Tema 2.6. Copaep)kaHue yue0HOro Marepuana IIoHSTHe O JWCIIEPCHBIX cUCTeMax. 4/2
JucnepcHele Knaccudukaiysi AUCHepCHbIX CHUCTEM B 3aBUCMMOCTM OT arperaTHOTO COCTOSIHUSI
CHUCTEeMBl.

JTUCTIEPCUOHHON Cpefibl U AuCrepCcHOM (a3bl, a TakKe MO pa3Mepy HMX YacTHil.
I'pyboAKCIIEPCHBIE CUCTEMBI: 3MYJIbCHU U CyCIeH3UU. TOHKOAWCTIepCHBIE CHCTEMBI:
KOJIJIOW/IHBIe (30/d W Te/i) U UCTUHHBIE (MOJIEKY/ISIPHbIE, MOJIEKY/ISIPHO-UOHHbBIE U
voHHble). Dddekt Tunzpansa. Koarynsuus B KOIOWIHBIX pacTBopax. CuHepe3uc B
resisix.

3HaueHHe [JMCIIEePCHBIX CUCTEM B )KUBOM Y HE)KUBOM MPUPO/JE U MPAKTUUECKOU >KU3HU
yesioBeKa. OMYJIbCUM U CYCIIEH3UM B CTPOMTE/bCTBE, MUILEBOM U MeJWLIMHCKON
MPOMBILLJIEHHOCTH, KOCMeTHKe. buosornueckue, MeJULMHCKHE W TEXHOJIOTUUYECKHe
304. 3HaueHue refeill B opraHu3allvy >KMBOM MaTepud. buosormnyeckue, nuilesble,
Me/IMLIMHCKUe, KocMeTHueckue rey. CuHepesuc Kak (hakTop, OIpezesistoliui CpoK
rOIHOCTH TIPOAYKLMM Ha OCHOBe Tered. CBepThiBaHWE KPOBH KaK OMOIOTHUeCKHiA
CUHEpe3UC, ero 3HaueHue.

31




30.

2

2.7. XuMuueckKue
peakiuu

JeMoHcTparum. Busibl 1McriepCHBIX CUCTEM U UX XapaKTepHbIe MPU3HAKU.

JIaGopaTtopHble ombIThl. [lonmyueHue cycrieH3uu cepbl U KaHugomm. [Tonyuenue
IMYJIbCUU PaCTUTEILHOrO Macja U GeH3osia. [TomydyeHue 30715 Kpaxmana. [lonydyeHve
30711 Cepbl U3 TUOCY/Ib(aTa HaTpUsS.

CamocrosTeibHasi pabora 00yJarommxcs

MuHepasbl ¥ TOpPHbIE TTOPOAbI KaK MPUPOJHbIe CMeCH. DMY/IbCUU U CyCrieH3UU. 30/
(B TOM umcie aspo3osn) u renu. Koarynsiusi. Cunepesuc. [IpoxoxxeHue jiyya cBeTa
yepe3 KOJIJIOM/IHbIe ¥ UCTUHHBIE pacTBOPHI (3¢ ekt Tunzaas).

CopepxaHue yueOHOro Marepuana Krnaccubukaiyss XUMHUYeCKUX peaklyd B
OpraHWYecKOlW U HeopraHuueckod xumuu. [loHSITHe O XUMHYECKOM peakI[uu.
Peakiuu, uayiiye 6e3 u3MeHeHUs KaueCTBEHHOI'0 COCTaBa

CKopocTh XMMHUeCKUX peakuuil. [ToHsiTue o ckopocTy peakiuii. CKOpOCTb TOMO- U
reTeporeHHOM peakiuu. DHeprys akTUBALUU.

®aKTOpbl, BAUAIOIIME Ha CKOPOCTh XMUMMYEeCKOW peakiuu. [Ipupozsa pearupyroimx
BelllecTB. TemrepaTypa (3akoH BanT-I'odda). Konuentpauus. KaranuzaTopel u
KaTa/i3: TOMO- U reTepOoreHHbIN, UX MeXaHW3Mbl. 3aBUCUMOCTb CKOPOCTH PeakLiid OT
TOBEPXHOCTH COMPUKOCHOBEHUSI Pearupyrolux BellecTB.

O6paTUMOCTh XMMHYECKUX peaKL[Mil BelecTB: a/yIOTPOINU3alusi U H30MepHu3alusl.
Peakuyy, wujyiue C HW3MeHEHMEM COCTaBa BeIeCTB: [0 YMC/IYy M XapakTepy
pearvpyromux U 00pa3yroUMxcs BellecTB (pa3/ioyKeHUs, COeJUHEHUs], 3aMelleHus],
oOMeHa); TI0 M3MEHEHWIO CTereHer OKHMC/IeHUS 3/71eMEeHTOB (OKHCIHUTE/bHO-
BOCCTAHOBUTE/bHbIE M He OKHUC/IUTebHO-BOCCTAHOBUTE/bHbIE peaKLUK); 10
TeryioBoMy 3¢ deKTy (3K30- U 3HA0TepMHUUecKue); TIo ¢ase (TOMO- U reTeporeHHbIe);
10 HaripaBjieHuI0 (0OpaThMble U HeoOpaTHMBbIe); 10 MCIIO/IB30BAHUIO KaTaln3aTopa

4/2
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(kaTamuTHUeCKWe U HeKaTaJuTHUecKude); 10  MexXaHu3My (paJuKasbHble,
MOJIEKYJ/ISIDHBIE U UIOHHBIE).

BeposTHOCTb NPOTEKaHUsI XUMHUeCKUX peakliiil. BHyTpeHHss1 SHeprus, SHTa/bIIUs.
TeroBoit  3ddekT XUMHUUECKHX peakuuid. TepMoXxumuyeckue ypaBHEHUSI.
CraHgapTHasi SHTA/BIMS peakuyii U oOpa3oBaHus BelecTB. 3akoH [.U. T'ecca u ero
C/1eICTBUS. DHTPOIIUSL.

XuMrueckoe paBHOBecue. [IoHSTHe O XWMHYECKOM paBHOBeCHM. PaBHOBeCHbIe
KOHIL|eHTpaluu. JJMHaMUYHOCTh XMMUUeCKOTO paBHOBecHsl. PaKTOpPHI, B/MAOLIME Ha
CMellleHWe paBHOBeCHsl: KOHLIEHTpalysi, /aBjeHue, Temreparypa (TIPUHLIUT
JlelllaTennbe).

JeMoHcTpanuu. Peakijuy ropeHust; peakLiiy SHA0TepMUYecKre Ha IpUMepe peakLiiy
pasnokeHuss  (3TaHOMA, KaJIMMHOW  CeMTPhLI, OWXpoMara aMMOHHS) U
9K30TepMHUUECKHe Ha TIpUMepe peakiui coequHeHus (oOecrBeurBaHue OpOMHOM
BOZBl M pacTBOpa IepMaHraHata Kajius 3TU/eHOM, raileHue W3BeCTU U [p.).
B3aumogeiicTBue LIMHKA C pacTBOpaMU COJISTHOW Y CEpHOW KWUC/IOT TPU PasHbIX
TeMIepaTypax, pa3HbIX KOHLIEHTPALMSIX COJSTHOW KHC/IOThI; pa3iokKeHWe MepoKcrza
KHUC/I0pOoZia C TOMOIbI0 OKcuga MmapraHua(lV), karamasbl ChIporo msca M CbIpOro
KapTtodens. B3anMozelicTBUe LMHKA pa3/MYHOM TOBEPXHOCTU (IIOPOLUIKA, MbUIH,
rpaHyJl) C KACA0TOU. Mogenb «kunsiero cosi». CMelljeHue paBHOBECHS B CUCTeMe:
Fe** + 3 CNS o Fe(CNS)3; oMbUIeHHE JKUDPOB, peakIu STepU(UKALUH.
3aBUCHMOCTb CTEeeHU 3JIeKTPOJIMTUYECKOW JUCCOLMALMM YKCYCHOW KMCJIOTBI OT
pa3baBnenusi. CpaBHeHue cBoiictB 0,1 H pacTBOpOB CepHOIl U CepHHUCTON KHWCIOT;
MYypPaBbUHOM U YKCYCHOM KHUC/IOT; TUIPOKCH/IOB JIUTHSI, HATPHUS U Kasusl.

JIaGopaTopHbIe onbIThI. [To/yueHre KUC/IOPO/a Pa3/ioykKeHHeM MepoKCcH/ia BOIOpo/a
u(WM) TiepMaHTraHaTa Kaius. Peakuuyu, wayiiye ¢ oOpa3oBaHMeM 0Cafika, ra3a Wiu
BO/IbI [I/Isl OPTaHUYeCKUX U HeOPraHUUeCKuX KUCIOT.
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Tema 2.8.
PacTtBopbI.

CamocrosTeibHasA padoTa 00yyarmmxcs
depMeHTHI, UX CPaBHEHHE C HeOPraHMUeCKUMU KaTalu3aTopaMHu.

CopepxaHue yue0HOro marepuana [loHsatue o pactBopax. PUKMKO-XUMHUUECKast
MpUpoia pacTBOpeHUsi W  pacTBOpPOB. B3auWMopeiicTBuUe  pacTBOpUTeNsT U
pacTBOpeHHOro BelrlectBa. PacTBopuMocTb BemlecTB. CriocoObl  BbIpa)keHUst
KOHLIEHTPaLMK PacTBOPOB: MacCOBasi I0/si paCTBOPEHHOro BelllecTBa (TIPOLIEHTHast),
MOJIsSIpHasl.

Teopusi 3/1€KTPOJMTHYECKON AMCCOLMALMM. MexaHu3M [AUCCOLMALUUA BeIlecTB C
pPa3/IMUHBIMU TUTIAMU XUMHYECKUX CBs3eil. BK/aJ, pycCKUX yueHbIX B Da3BUTHE
npeZicTaB/ieHUd 00 37eKTPOMTUYeCKOW auccoraimi. OCHOBHBIE TIOJIOKEHUs
TEOPUU  S/IeKTPOJUTUUeCKOM  auccotaumd.  CremeHb  37€KTPOIUTUUECKOMN
JIMCCOLMALMY U (paKTOphI ee 3aBUCUMOCTU. CUJTbHBIE U CPeJHUE 3/IEKTPO/UTHI.

HOucconmanuss  Bogpl. Bogopogueii  mnokasatens. Cpefja BOJHBIX  PacTBOPOB
3/1IeKTPOUTOB. Peakiiur 06MeHa B BOJHBIX PaCTBOPAX 3/IEKTPOJIUTOB.

I'maponms Kak oOMeHHBINM miporiecc. HeoOpaTWMblii THPOMW3 OpPraHUYeCKUX |
HeOpraHUuUecKWx COeJMHEHUl U ero 3HaueHue B TMPaKTUUYeCKOW [esTelbHOCTH
yesioBeKa.

OO6patumblii ruaponu3 cojeit. CTyreHuYaThiii THAPON3. [IpakTHueckoe MpuMeHeHHe
TU/IpoJIn3a.

'vponu3 opraHuueckux BelecTB (6eTKOB, >KUPOB, YT/€BOOB, MOIUHYK/IEOTHU/IOB,
AT®) u ero 6uonornueckoe 1 NMpakTuueckoe 3HaueHre. OMblIeHHe XXUPOB. Peakiius
TepuUdHrKaLvU.

HEMOHCTPHHI/II/I. CpaBHEHI/Ie 3JIEKTPOIIPOBOJHOCTHU  pdACTBOPOB  3JIEKTPOJIUTOB.
CMELLIEHI/IE paBHOBeCHA AWCCOLIMalINN cnabbIX KHUCIIOT. I/IHAI/IKaTOpr N U3MeHeHHe UX

2
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2.9.
OKucImrenbHO-
BOCCTaHOBHUTE/IbHbI
e peakLuM.
J/IeKTPOXMMHUYECK
He MpoLecchl

OKpacKy B pa3HbIXx cpefax. CepHOKMC/IbIA U (hepMeHTaTUBHBIN TU/IPOJIM3 YIJIEBO/OB.
I'maponus kKapboHaToB, Cynb(haTOB M CHIMKATOB IL[€JIOYHBIX METa/UIOB; HUTPATOB
ceuHUa(Il) Wy 1MHKa, XJ10pKia aMMOHUS.

IIpakTnueckas pabora. [IpuroroBsieHe pacTBOPOB  pa3/IMUHBIX  BUOB
KOHL|eHTpaL1H.

KonTtposnbHas padora «PacTBopbi».

CamMocrosTesibHasi pabora 00yJarommxcs
PacTtBopeHue Kak (U3MKO-XUMHUeCKu Tipoiiecc. TermsioBble 3d@deKTbl mpu

pactBopeHuH. Kpucramnorugparel. PellleHWe 3asad  Ha  MacCOBYHO  [JIOJTFO
PAacTBOPEHHOT0 BellecTBa. [IpyMeHeHHe BOJAbI B TEXHUUECKUX Ilesisax. JKeCcTKoCTh
BO/IbI U CTIOCOOBI ee ycTpaHeHus1. MUHepasbHbIe BOABI.

CopepxaHue yuyeOHOro marepuana OKHCIUTETHHO-BOCCTAHOBUTE/bHBIE DeaKIUH.
CreneHb okucieHusl. BoccranoBuTtenu v okucautend. OKUC/IeHe U BOCCTaHOBJIEHUeE.
BakHelilliie OKUCIUTENIM M BOCCTAaHOBUTe/NM. BoccTaHOBUTe/bHbIE CBOMCTBA
MeTaJIZIOB — TPOCThIX BelleCcTB. OKUC/IUTe/IbHbIe W BOCCTAHOBUTE/IbHbIE CBOMCTBA
HEMeTa/I/IOB — TIPOCThIX BellleCTB. BoccTaHOBUTeNbHbIE CBOWCTBA  BelECTB,
o0pa3oBaHHBIX 3/IeMEHTaMM B HU3IIeH (OTpUllaTe/TbHOM) CTereHu OKUCIeHUS.
OKuC/IMTe/IbHBIE  CBOMCTBA BEI[ECTB, OOpa30BaHHBIX 3/IeMEHTaMM B  BBICIIEH
(MonoXKUTENMbHOM) CTerleHW OKucieHUss. OKucIuTeNbHble U BOCCTAHOBUTE/IbHbBIE
CBOWCTBA BEIeCTB, OOpa30BaHHbIX 37€MEHTAMH B TIPOMEXYTOUHBIX CTereHsX
OKHCJIeHUSI.

Knaccudukarus OKHC/TUTETbHO-BOCCTAHOBUTE/TBHBIX peaKIui. Peakiun
MEeXaTOMHOTO U MEeXXMOJIEKY/IIPHOTO  OKHUC/IeHUSI-BOCCTAHOBJ/IEHUSL.  Peakijuu
BHYTPUMOJIEKY/IIPDHOTO ~ OKHMC/IEHUsS-BOCCTAHOBJIEHUsI. PeakIMi  CaMOOKHC/IeHHUSI-
CaMOBOCCTaHOBJ/IEHHsI (IUCTIPOTIOPLMOHMPOBAHUS).

4/2
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MeToapl COCTaB/lieHHsI YPaBHEHUM OKUC/IUTE/bHO-BOCCTAHOBUTE/BHBIX —peaKLUi.
Metop 3seKkTpoHHOTO OamaHca. BiusitHMe cpefpl Ha TpOTeKaHWe OKHUCIUTeTbHO-
BOCCTaHOBHUTE/IbHBIX MPOLIECCOB.

XuMHUeCKWe HWCTOYHMKM TOKa. OJeKTPOJHble TOTeHUWanbl. Psj  cTaHAapTHBIX
3/IeKTPO/IHbIX TIOTEHI[MAa/IOB (3/IEKTPOXUMHUUECKUM Psi[i HarpsyKeHWW MeTasioB).
[anmbBaHWYeCKHe 3/IeMeHThI U TIPUHLUIBI UX paboThl. CocTaBieHHe rajlbBaHUYeCKUX
yeMeHTOB. OOpa3oBaHMe TafbBaHWUUECKUX TMap TNPH XUMHWUECKUX IIpPOl[eccax.
[anbBaHWYECKHe 37IeMeHThI, TIpUMeHsieMble B JKHW3HU: CBUHI[OBasi aKKyMYJ/SITOPHasi
OaTapesi, HUKe/Tb-KaIMHeBbIe OaTapeu, TOTVTUBHbBIE 3/IEMEHTHI.

OMeKTpoO/M3 pacilaBOB M BOJHBIX pAacTBOPOB  3JIeKTPoOsMTOB. [Iporeccel,
TPOMCXOJSIINe Ha KaToZie W aHoje. YpaBHEHHUS 3/IeKTPOXHMHUUECKHX IPOLIeCCOB.
OneKTpou3 BOJHBIX PAaCTBOPOB C WHEPTHBIMM 3/IeKTPOJaMH. DJIEKTPOJIA3 BOAHBIX
PaCcTBOPOB C PAaCTBOPUMBIMH 37IEKTPO/JAMH.

JemoHcTpanuu. ['anbBaHWYeCKWe 3/1eMeHTbl W OarapedKu. ODJIeKTPOM3 pacTBOpa
xnopuga meau(1l).

JIaGopaTopHbie ONbITHI. B3anMozelicTBHie MeTa/UIOB C HeMeTa/JlaMH, a Takke C
pacTBOpaMM COJied M pacTBOpPaMHM KHUC/IOT. B3anmojelcTBHe CepHOM W a30THOM
KMUIOT C Me[pt0. OKHUC/IWTe/IbHbIE CBOWCTBA IepMaHraHaTa Kajusi B Pas3/IMuHbIX
cpefiax.

CamocrosTe/nbHas padoTa 00yJarommxcs 2
I[TpaKkTHueckoe IpUMeHeHHe 3/71eKTpos3a. Pemenue 3azau
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2.10.
Knaccuduxamus
BeiecTB. IIpocTbie

Copepxxanue ydeOHoro marepuana Knaccudukaius HeopraHWYecKux BeirjectB. 3/1
[Tpoctbie U cnoxkHble BellecTBa. OKcuabl, MX Kaaccupukaius. ['UapoKcuabi
(ocHOBaHMSI, KMC/IOPOACOAep Kalllie KUCIOThI, aM(OoTepHble THAPOKCHAbI). KHUCI0ThI,
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BellecTBa

ux kKnaccudukanusi. OcHoBaHusl, ux Kiaccudukanus. Conmu cpefHue, KUCIbIe,
OCHOBHbIE U KOMIIJIEKCHBIE.

Metannel. [lonoxkeHwe MeTaqioB B Ilepuoauueckoit cucrteMe U 0COOEHHOCTH
CcTpoeHHss WX aToMmoB. [IpocThle BeljecTBa — MeTa//Ibl: CTPOEHUE KPUCTA/UIOB U
MeTa/UTnyecKkass XuMuueckasi CBs3b. OOmye (u3nyeckrie CBOMCTBA META//IOB U UX
BOCCTaHOBUTE/IbHbIE CBOMCTBA: B3aUMOJEHCTBUE C HeMeTa/ylaMU (KUCIOPOZOM,
rajioreHaMy, CepoH, a3oTOM, BOZOPOZOM), BOJOW, KWCIOTaMH, pacTBOpamH COJieH,
OpraHUueCKHMMH Bell[eCTBaMH (CIUPTaMH, rajoreHajkaHamu, (peHOsoM, KUCI0TaMu),
co 1menouamu. OKCUAbI W THUJPOKCHJbI METalIoB. 3aBUCHMOCTb CBOMNCTB 3THX
COeJUHEHUM OT CTereHel OKWC/EeHUs MeTas/yioB. 3HaueHWe MeTasJIoB B MPUpOJe U
JKA3HU OPraHU3MOB.

Koppo3sust MeTaJslJIoB. ITonsitue KOPPO3UH. XumMuyeckast KOPpO3us.
OnekTpoxuMuyeckasi Koppo3ust. CriocoObI 3alUThl META/IZIOB OT KOPPO3UH.

O61mue crocoObl MosydeHHs] MeTalioB. MeTa/iibl B Tipupoje. MeTasutyprust U ee
BU/IbI: TIMPO-, TUAPO- U 3JI€KTPOMETA/UTyprusi. JJIeKTPOJIM3 PacilylaBOB U PACTBOPOB
CoeIMHEHWH MEeTaJUIOB U ero MpaKTUYeCKoe 3HaueHHe.

Hemerannbl. [Toso)keHre HeMeTa/UIOB B T€PUOAUYECKON CHUCTeMe, 0COOEHHOCTH
CTPOEeHUsI UX aTOMOB. D/IeKTPOOTPULIATE/IbHOCTb.

BnaropogHble ras3pl. JJEKTPOHHOE CTPOeHWe aTOMOB OJ/IarOpofHBIX Ta30B U
0C00EHHOCTH MX XUMHUECKHUX U (PU3HMUECKUX CBOUCTB.

Hemera/uibl — TMpoCTble BelljecTBa. ATOMHOE U MOJIEKY/ISIPHOe UX CTpOeHue.
Annorponusi. XMMHYeCKHMe CBOWCTBA HemeTa/ioB. OKWC/IMTe/bHblE CBOMCTBA:
B3aUMOJENCTBHE C MeTaljlaMM, BOZOPOJOM, MeHee 3JIeKTPOOTpHULlaTeIbHBIMU
HeMeTaJlJlaMH1, HEKOTOPbIMU CJIOXKHBIMU BelllecTBaMH. BoccTaHOBUTe/IbHBIE CBOMCTBA
HeMeTa/VIOB B peakLMsX C (TOPOM, KHUC/IOPOJOM, CJIOKHBIMU BelljeCTBaMU-
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2.11.
KJ/IaCChI

OcHOBHBIe

OKHC/IUTENSIMU (a30THOM U CePHOM KUCI0TaMU U Ap.).

JemoHcTpanuu. Mogenu KpUCTa/UIMUeCKUX PpelIeToK MeTa/uvioB. Kosuekuus
MeTa/JIOB C Ppa3HbIMA  (U3UUECKMMH CBoOWcTBaMU. Koppos3usi MeTa/uioB B
3aBUCUMOCTH OT YCJIOBUM. 3allldTa MeTa/UIOB OT KOPPO3WH: 00pa3iibl «Hep>KaBeeK»,
3alIMTHBIX TOKPBHITUW. Kosnekuus pyz. D/eKTpo/v3 pacTBOpPOB coseil. Mopenu
KPUCTa/ITMUYeCKUX pelleToK Wofa, anmasa, rpadura. Asiorporivs docdopa, cepsl,
KHUC/Iopoza. BzavmogelicTBre BOOpOZa C KMC/IOPOZAOM; CYPbMbI C XJI0POM; HaTpHsl C
MOJIOM; XJIopa C pPacTBOPOM OpoMHza Kasusi; XJIODHOM M CepOBO/IOPOJHOM BOJBI;
obeciBeuriBaHe OPOMHOM BO/[bI STUIEHOM WU/TA alleTH/IEHOM.

HaﬁopaTopHHe onbITbl. O3HakKoMJ/IeHUE C 06pa3uaMH Hpe,Z[CTaBHTEHEﬁ KJ/1IaCCOB
HeOprdHNYeCKUX BeleCTB. O3HakoM/IeHue C 06p83uaMI/I HpeACTaBHTEHeﬁ KJ/1IaCCOB
OpraHrn4YeCcKux BeleCTB.

[TonyyeHue u cBolcTBa Kuciopoga. [losiyueHure u cBoiicTBa Bogopoga. [TonyueHue
MJIaCTUYECKOM Cepbl, XMMUUeCKHe CBOWCTBa cepbl. B3auWMogeiicTBHe MeTasjioB C
pacTBopamM# KUCJIOT U cosieii. CBOMCTBA yIJist: aficopOLIMOHHBIe, BOCCTAaHOBUTE IHHBIE.
B3auMopeiicTBMe LMHKa WM aIlOMUHUSI C pacTBOpPAaMM KUCJIOT U  ILesiouei.
OkpaimBaHue TjlaMeHU KaTHOHAMMU I111e/I0UHBIX U I1]e/I0YHO3eMe/TbHbIX MeTaslJIOB.

CamocrosTenbHas padora 00yuyarmmxcs

B3aumogeiicTBue WTHSI, HaTpWsl, MarHUs M >Keje3a C KHUCJIOPOZOM; LeJ0YHbIX
MeTa/lJIOB C BOJOW, crupTaMu, ¢eHOJIOM; LIMHKA C pacTBOpaMH COJISTHOW W CepHOM
KHUC/IOT; HAaTpUsi C Cepoi; a/JlOMUHMS C HOJIOM; >Kejle3a C pacTBOPOM MeJHOIo
KYII0pOCa; aFOMUHUSA C paCTBOPOM efKoro HaTpa. OKCH/pl ¥ THPOKCH/BI XpOMa.

CopepxaHue yueOHOro Marepuasa BogopogHble CcoeAWHEHWs HeMETaslIoB.
[TonyyeHre amMuaka W XJIOPOBOZOPOZAA CHHTE30M M KOCBeHHO. Pusnueckue
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HEOPTraHUYeCKHX |
OpraHuYecKux
COeJMHEeHHI

cBoiictBa. OTHOIIIEHME K BO/Ie: KHC/IOTHO-OCHOBHBIE CBOMCTRA.

Okcuibl W aHTUAPUABI  KapOOHOBbIX  KHUCAOT.  Heconeobpa3syroiufue U
coneobpa3yroliue OKCUbl. KucioTHbIe OKCH/IbI, X cBOMCTBA. OCHOBHBIE OKCUABI, UX
cBoiictBa. AmdoTepHble OKCHbl, MX CBONCTBA. 3aBUCUMOCTb CBOWCTB OKCH/OB
META/UIOB OT CTerleHW OKUC/IeHWs. AHTMIPUIbl KapOOHOBBIX KHUC/IOT KaK aHa/oTH
KHUCJIOTHBIX OKCHJIOB.

Kucnotel opraHdueckue U HeopraHuueckude. KHCIOTBI B CBeTe TeOPUM
3/IeKTPOJIUTUYECKON Auccoruaiui. KucioTel B cBeTe TIPOTO/MTHUYECKOW TEeOpHH.
Knaccudukaiusi opraHMueckux U HeopraHudecknx Kucior. Obiue cBOMCTBa KUCIIOT:
B3aMMO/IeHiCTBYE OPraHUYeCKHUX U HeOPraHMUeCKUX KUC/IOT C MeTa/UlaMHi, OCHOBHBIMHU
¥ am$oTepHbIMA OKCHaMH W THUAPOKCHAMH, C COJsIMH, 0Opa3oBaHMe CIOXKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHLEHTPUPOBAHHON CEPHOM M a30THOM KHUCJIOT.

OcHoOBaHUs oOpraHuyeckhe U HeopraHuueckue. (OCHOBaHUSI B CBeTe TeOpHUHU
3/1eKTPOJIMTUYECKOM Auccoluanuu. OCHOBaHMS B CBeTe MPOTOJIMTUUECKOW TeOpHH.
Knaccudukanyss opraHMuecKMX U HeOpraHW4eCKMX OCHOBaHUM. XUMHUYecKue
CBOWCTBa IM[e/ioueli W HepacTBOPHUMbBIX OCHOBaHUH. CBOWCTBa OECKUC/IOPOHBIX
OCHOBaHUIi: aMMHaKa U aMUHOB. B3aviMHOe B/iMsiHEe aTOMOB B MOJIEKYJie aHW/IMHA.

AmdoTepHble oOpraHMyecklie U HeOpraHWyeckue coefuHeHUsl. AM@oTepHble
OCHOBaHHSI B CBeTe I[IPOTOJUTUUECKOW Teopuu. AMGOTEPHOCTb OKCHUJOB U
T'U/IPOKCH/IOB TIepexO0/IHbIX MeTa/lJIOB: B3aUMO/IeHiCTBHe C KUC/IOTaMU U 11jeJI0YaMu.

Comu. Knaccudukauyst 1 XuMAueckre CBOMcTBa cojiel. OCOOeHHOCTH CBOMCTB COJieit
OpraHUUeCKHUX U HeOpraHMUeCKUx KUCIIOT.

CeHeTHueckass CBsi3b MEXJY KjlacCaMM OpPraHWYeCKUX W  HeOpraHuYeCcKHUx
coeviHeHuii. IIOHSITHE O TEHETMUECKOW CBS3M M TEeHETUYECKMX psijax B
HeopraHuueckKou ¥ opraHuueckoi XUMuu. ['eHeTHUecKue psiJibl MeTaslIa (Ha pumepe
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Ka/IbLIUsSl M JKeJle3a), HeMeTasla (Cepbl U KPeMHUs1), TIepex0/IHOro 3jeMeHTa (LJMHKaA).
[eHeTHueCcKHWe Psbl U reHeTHYeCKasl CBsi3b B OpraHMueckod XuMuu. EIUHCTBO Mupa
BeIIleCTB.

JdeMoHcTparuu. KosuleKlMM KWCIOTHBIX, OCHOBHBIX U aM@OTepHbIX OKCHJOB,
JIeMOHCTpalusi MX CBOWCTB. B3aMMofeiicTBHe KOHLIEHTPMPOBAHHBIX a30THOU U
CepHOM KHCJIOT, a Takxke pa30aB/IeHHOW a30THOM KHC/IOTbI C Mebi0. Peakius
«CcepeOpsIHOTO 3epKajia» /Il MypaBbHHOW KHCJIOTHL. B3auMojeicTBre pacTBopa
TUJPOKCHZA HaTpusi C KUACJAOTHBIMM  okcuzamu  (okcugoMm  ¢ocdopa(V)),
aM(doTepHbIMU THUJIPOKCHAaMHU (TUAPOKCHJOM IIMHKA). B3auMopeiicTBie aMMuaka C
XJIODOBOZIOPOJOM U BOJOW. AHAMOTMYHO [/ MeTwWlamMuHa. B3saumogelicTBue
aMUHOKUCJIOT C KUC/I0TaMH U 1iesouamu. OcylillecTB/eHUe epexo/ioB:

Ca —» CaO— Ca3(PO4)>— Ca(OH)2

P — P20Os— H3POg4
Cu—CuO—CuS0O4—~>Cu(OH),—>CuO—Cu
C>HsO0H—C,Hs—C,H4Br?

JIaGopaTopHble ombIThI. [lonyueHWe W CBOWMCTBA yrjekuciaoro rasa. CBOMCTBa
COJISTHOM, cepHOM (pa3baBiieHHOM) 1 YKCYCHOM KMC/IOT. B3auMogeiicTBre THAPOKCHA
Hatpus c consMu (cynbdatom menu(ll) m xmopugom ammonust). PasnokeHue
rujpokcuza Meau. IonyueHue u amcoTepHble CBOWCTBA T'MPOKCH[A aTFOMUHUSL
[TosyueHue >keCTKOM BOABl M H3y4YeHHe ee CBOUCTB. YCTpaHeHHWEe BpPeMEeHHOU U
TTOCTOSTHHOU JKeCTKOCTH.

IIpakTnueckas pabora. [losyueHre XJ/IOPOBOJOPOZA U COJISTHOM KHMCJIOTBI, HX
cBorcTBa. [TonyueHue ammuaka, ero CBOMCTBa.
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OcHOBaHMSI KaK 37eKTPOJUTHI, WX KlacCU(UKALUsi IO pa3IMuHbIM TpPHU3HaKaM.
XyUMHUUeCKHMe CBOMCTBA OCHOBaHMW B CBeTe TeOPUU  3eKTPOJIUTHUECKOU
quccornyanyu. PasnoykeHre HePAaCTBOPUMBIX B BOZle 0CHOBaHHM. OCHOBHBIE CIIOCOObI
TOoTy4eHus OCHOBaHUH.

CamocrosTeibHasi paboTa 00yJarommxcs
EJKue IeJI0uM, WX HCIO/b30BaHWE B IPOMBIIUIEHHOCTH. ['allleHass ¥ HerarieHas
13BeCTb, ee IIPUMEHeHNe B CTPOUTeTLCTBe. ['UIIC 1 aiebacTp, TUIICOBaHME.
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2.12.
3/IEMEHTOB

S-OJIEMEHTBI

Xumusa

CopeprxaHue yyeGHOro marepuasna Bogopos. [IBoiicTBeHHOe TOJI0KeHHe BOJOPO/a
B [lepuognueckoii cucreme. M3otomnsl Bojopoga. Tsokenas Boja. OKUC/IUTENbHbIE U
BOCCTAHOBUTE/IbHbIE CBOWCTBA BOJOPO/a, €ro MoJjiyueHWe W TIpuMeHeHue. Posib
BOJOPO/ia B )KUBOW U HEXKUBOU Tpupo/ie. Boza.

OnemenTbl IA-rpymmel. Illenounbie MeTasuibl. OOIiasi XapakTepUCTHKA IIe/IOYHBIX
MeTa/IZIOB Ha OCHOBaHWU ToyiokeHus1 B [lepromnueckout cucreme smeMeHTOB [I.U.
MeHgeneeBa U CTpoeHHUs1 aTOMOB. IlonyyeHue, (pusnueckue U XMMUYeCKre CBOMCTBA
11]eJIOYHBIX MeTa/l/IoB. KaTHOHBI 111e/I0UHBIX MeTa/UIOB KaK Ba)KHeWIlas XUMUYecKast
(opma MX CylLleCTBOBAHUSI, Pery/sTHBHAs POJib KATUOHOB Kajusl U HaTpUsl B JKUBOM
KieTke. [IprpozHble coelMHEeHUs] HATPUS U Kajus, UX 3HaueHue.

OnemenTsl IIA-rpynmel. OOIlasi XapakTepUCTHKa IIleJI0YHO3eMe/bHbIX MeTa/ljioB U
MarHusi Ha OCHOBaHWM TMoJyioKeHUss B Ilepuospnueckoil cucteme snemeHToB [I.U.
MeHzieneeBa W CTpoeHMs aromoB. KanbLiid, ero mnosyueHue, ¢u3duecKkue |
XMMHUUYeCKHe CBOWCTBA. BakHellle COeJMHEHUs KajbLMs, WX 3HayeHWe U
nprMeHeHne. Kanmbiuii B ipypo/ie, ero 6uomornyeckast posb.

CamocrosTesibHasi paboTa 00yJarommxcs
Ponb BOABI Kak CpeZjooOpasyrolero BelecTBa KIETKH. OKOJIOTHYeCKHe aCIeKThl

BO/1OI10/IE30BAHUS.

3/1
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2.13._ p-DyieMeHThbI

Copep)xaHue yde0HOro marepuana AJIOMUHUM. XapaKTePUCTHKA aJFOMUHUS Ha
OCHOBaHMM ToyiokeHUs1 B [leproanueckoii cucteme 3sieMeHToB [|.M.MeHjeneeBa u
cTpoeHusi aroma. [lomyuyeHue, ¢u3nueckre M XHMMHYECKHMe CBOWMCTBA aIFOMUHUSI.
Baxneilllivie coefUHeHUs allOMUHMS, WX CBOWCTBA, 3HaueHHWe U TMPUMEHeHue.
[IpypoaHbIe coefUHEHS aTFOMUAHUS.

Yrnepoy v KpemHuid. OOIasi XapakTepUCTHKA Ha OCHOBAaHMUM WX TIONIOXKEHHUSI B
[Tepuoauueckon cucteme [1.M1. MeHzeneeBa U cTpoeHus aroma. [IpocTeie BellecTBa,
obpa3oBaHHbIe 3TUMHU 3y1eMeHTaMu. OKCH/bI U THAPOKCH/BI YIIepoZia U KPEeMHHUS.
BakHeililivie co/u yroabHOW U KpeMHUEBOW KUCI0T. CUIMKaTHAas MPOMBIIIIEHHOCTb.

[anorensl. OOljasi xXapaKTepPUCTHKA TaJiOTeHOB HAa OCHOBAHWU WX TIONIOXKEHUSI B
[Tepuoauueckoii cuctemMe 3jeMeHTOB [I.M.MeHzeneeBa U CTPOEHUS aTOMOB.
[ajoreHbl — MpPOCTbIe BelecTBa: CTPOeHWe MOJeKy/l, XUMUUecKhe CBOMCTBa,
rojslyyeHWe UM TNpUMeHeHWe. BakHeillMe coeJuHEHWsI TaJOreHOB, WX CBOMCTBA,
3HaueHUWe M TpUMeHeHHWe. XaybKoreHbl. OOljas XapaKTePUCTHKA XaJbKOTeHOB Ha
OCHOBaHUM UX ToJyiokeHUs1 B [lepuoguueckoii cucteme 3meMeHToB [1.M. MeHeneeBa
U CTPOEHHsI aTOMOB. Xa/lbKOTeHbl — TPOCThie BellecTBa. AJjiorponusi. CTpoeHue
MOJIEKY/T a/JJIOTPOIHBIX MOAU(UKALMK U UX CBOWCTBa. [lonyyeHue U mprUMeHeHUe
KMOJI0PO/ia U CepBl.

OnemenTtsl VA-rpynmbl. OOImjasi XapakTepuUCTHKa 3/IEMEHTOB 3TOM TPYIIbl Ha
OCHOBaHuM UX nonoxkenus B [lepuoguueckon cucreme snemenTos .M. MenpeneeBa
U cTpoeHusi aToMoB. CTpoeHMe MOJeKy/bl a30Ta M a/JlJIOTPONHBIX MOAUdUKaIUN
¢docdopa, uUx ¢usnuecKMe M XMMHUYECKMe CBOWCTBa. BojopoaHble coeguHeHUs
sneMeHTOB VA-rpymnnbl. OKcuzbl a3ota U ¢pocgopa, COOTBETCTBYIOLLIE UM KUCJIOTHI.
Comu stux KuciaoT. CBOMCTBA KHCIOPOJHBIX COeJMHEeHWM a3oTa U (ocdopa, HUX
3HaueHWe U NIpUMeHeHue.

OnemeHTbl IVA-rpynmbl. O6Ijasi XapakTepUCTHKa 3/IEMEHTOB STOW TpYNIMbl Ha

3/1
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OCHOBaHUM UX ToJioKeHUs1 B [leproguueckoii cucteme 3eMmeHToB [1.M1. MeHieneeBa
M CTpOeHWs aTOMOB. YriepoJ U ero amnotpornus. CBOMCTBa a/IOTPOIHBIX
MoAU(UKaLM yryiepofa, WX 3HaueHWe W TpuMeHeHue. OKCHAbI UM TUAPOKCHU[bI
yriaepoja U KpeMHUs, UX XUMHUueckuhe cBoWcTBa. Co/lM yrojbHOM U KPEMHHUEBBIX
KUCJ/IOT, UX 3HaUeHHe U [pUMeHeHUe.

CamocroaTenbHas pa60Ta OﬁyanOH.[I/IXCﬂ
I'ajioreHsl B rpupoje. buonornueckas POJIb T'a/IOTEHOB. XanbKOreHbI B npupozje, Uux

2
Ouonornyeckasi posb. A30T u ¢ochop B mpupoge, uUX OUONOrMYECKas pOJIb.
[Tpupogoobpa3yroijasi posb yriaepofa [jisi XUBOM W KPeMHHSI — [/I1 HEXHUBOU
TIPUPO/IbI
37. 2 2.14 d-SnemeHTbI Copepxanue yueOHOro marepuasa OcoOeHHOCTH CTPOeHHsI aTOMOB d-3jieMeHTOB — 3/1

(IB-VIIIB-rpynmn). Meab, IMHK, XpOM, >KeJjie30, MapraHel] Kak IpOCThie BelllecTBa, UX
¢busnueckre U xumuueckrde cBorictBa. CoefuHeHUs] d-3/1eMEHTOB C pa3TMUYHbIMU
CTeeHsIMU OKMUC/IeHWs. XapakTep OKCHUAOB U TUAPOKCUAOB 3THUX 3JIEMEHTOB B
3aBMCUMOCTH OT CTeIleHW OKUC/IeHVs MeTaslla.

Jdemoncrpanuu. Kosekiu TIPOCTBIX  BeljecTB, 00pa30BaHHBIX 37eMeHTaMU
Pa3/IMYHbIX 5/IeKTPOHHBIX CeMeMCTB. KosuleKlMd MHHepaioB M TOPHBIX TOpPOA.
[TonyyeHre anoTPONHBIX MOAM(UKALMK KUCI0POAA, cepbl, pochopa. XumMuueckue
CBOICTBa BOZOPO/ia, KUCI0pO/a, cepbl, (hocdopa, rajoreHoB, yriaepoja.

Okcufsbl cephbl, a30Ta, yriaepoja, >kKejae3a, Mapratiia, MeJid C pa3/IMUHbIMU CTeTNeHsIMU
OKHCJ/IEHUSI, UX CBOMCTBA.

I'vapokcuasl cepbl, XpoMa, MapraHija, >Kejie3a, MeJu, aJlOMUHUS U I1[UHKA, HX
TroJiyueHre U XMMHUYecKre CBOMCTBa.

IIpakTHueckass pa6Gora. [losyyeHue THUADPOKCHMAOB aMlOMUHMS W ILMHKA U
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38.

2

2.15. Xumusa
JKH3HH 001IIecTBa

B

HcciefloBaHUe WX CBOMCTB. [lonydyeHue W HCC/ieZloBaHHE CBOMCTB OKCH/IOB CEpBHI,
yrJjiepojia, hocdopa.

Copep)xaHue yueOHOro wmarepuasia XWMUs U TPOU3BOACTBO. XUMHUUeCKas
MPOMBILLJIEHHOCTE U XUMHYeckue TexHonoruu. Celppe [ XUMUUECKOUN
MPOMBILLJIEHHOCTH. Boja B XUMWUeCKONW TMPOMBILIZIEHHOCTH. OJHeprus /s
XMMHUUECKOTO TIpOM3BO/JCTBa. HayuHble NPUHLUIIBI XMMUYECKOro IPOM3BO/CTBA.
3alyra OKpYyJKarolleld cpefibl MU OXpaHa TPyZa MNPU XUMHUUYECKOM ITPOM3BOJCTBE.
OCHOBHBIE CTaIMM XWUMUUECKOT0 Mpor3BoAcTBa. CpaBHEHWe MPOU3BO/CTBA aMMHaKa
Y MeTaHo/a.

XWMUSI B CeJTbCKOM XO03sIMCTBe. XMMH3aLUsl CeJIbCKOTO XO0351CTBA U ee HarlpaBJIeHHs.
PacTeHusi ¥ T10OYBa, TIOUBEHHBIN TOTJIOMIAIOIINA KOMILIEKC. Y0OpeHusi U UX
knaccupukauys. XuMHAYecKue Cpe[CcTBa 3aluThl pacTeHui. OTpuLaTe/lbHbIe
MOC/Ie/ICTBUSI  TPUMEHEHWs TeCcTUlMZoB W Ooppba ¢ HuMu. XuUMH3aALUS
JKUBOTHOBOZCTBA.

XvMHUST U 3KOJOrvsl. XUMHUYeCKOoe 3arps3HeHde OKpyKarouled cpezbl. OxpaHa
ruzipocepbl OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa TMOYBbI OT XWUMHUYECKOTO
3arpsi3HeHusi. OxpaHa atMocdepbl OT XUMUUeCKoro 3arpsi3HeHusi. OxpaHa (iopbl U
(hayHbI OT XMMHUYeCKOT0 3arpsi3HeHusi. BUOTexXHOOrusl ¥ TeHHasi MHKeHepus.

JdeMoHcTpauuu. Mojienu MPOU3BO/CTBA CEPHON KHUCIOTHI M aMMMakKa. Kosuiekius
yaobpernii u mectulpioB. OOpasipl Cpe/CTB ObITOBOM XMMHH U JIeKapCTBEHHBIX
TIpernaparos.

JIaGoparopHsbie onbITbl. O3HAKOM/IEHHE C KOJUIEKIMeH yJ00peHui U MeCTUIU/IOB.
OsHakomsieHWe C oOpa3ijaMyd  CpeAcTB OBITOBOM XWMWHM U JIEKAPCTBEHHBIX

3/1
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TIperaparoB.

CamocTosiTe/ibHasi padoTa 00yuyarommxcs 4
Coo011ieHHs Ha TEMY:

X¥MUS ¥ IOBCeJHeBHAs! )KU3Hb YesloBeKa.
[lomalliHss anreka.

Moroliue 1 YUCTALLMe CpefCTBa.

CpezctBa 60pb0bI ¢ OLITOBLIMH HACEKOMBIMH.
CpezcTBa MMUHOM TUTUEHbl U KOCMETHKU.
XuMUs ¥ nunja.

MapkupoBKa yrakoBKa MMUIEBbIX U TUTMeHUYeCKUX NPOJAYKTOB U YMeHUe UX UdTaTh.
OKOJIOT Y KUIULLIA.

XuMuMs ¥ TeHeTUKa ueoBeKa.

TeopeTrueckoe/mpakKTUYeCKOe 3aHSTHS 108
HNUTOTI'O II cemecTp

CamocrTosiTenbHast paboTa 54

J171s1 XapaKTepUCTHKK YPOBHS OCBOeHUsI y4eOHOT0 MaTepHara MCIO/b3YyITCs CeAyromye 0003HaueHus :
1. — 03HaKOMUTe/bHBIN (Y3HaBaHUe paHee U3yueHHbIX 00HEKTOB, CBONCTB);

2. — penpoAyKTUBHBIN (BBITIOIHEHNE /IesITe/TbHOCTH 110 00pasiy, MHCTPYKLIMU WX TIOZ, PYKOBOZICTBOM)
3. — IPOJyKTUBHBIY (T/IaHMPOBaHKE U CAMOCTOSATE/IbHOE BBIMIOJTHEHUE [1eSITe/IbHOCTU
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2.3 IIpuMepHasi TeMaTHKa KypPCOBBIX IPOEKTOB (padoT)

KypcoBoii npoekT (paboTa) He MpeyCMOTPEH.

2.4 CamocTosTe/IbHasA padoTa 00yyaromerocs
2.4.1 Bupasl CPC

Ne | Ne Bcero
HaumeHoBaHue pa3ziesioB U TeM Bugsr CPC '

/11 | cemecTpa 4acoB

1 2 3 4 5

1 II Pa3pen 1. Oprannueckasi XumMus CamocTosiTeibHOe 25

1.1. [IpeameT opraHMUeCcKON XUMHUU.
Teopusi CTpOeHHs OpraHuYeCcKux
COoeIMHEeHUI

1.2. IlpenenbHbIe yri€BOLOPOAbI
1.3. OTuneHoOBbIE U JUEHOBLIE
yIJIEBOJOPO/bI

1.4. AuetuieHOBbIe YI/IeBOLOPO/bI
1.5. ApomaTrueckue yrjieBoA0pOAbl
1.6. IlprpoHbIe UCTOYHUKU
yIJIeBOJOPOZ0B

1.7. I'mapoKCUIbHBIE COeAUHEHUS
1.8. Anbaeruzibl U KeTOHbI

1.9. KapboHOBBIe KUCIOTBI U UX
TPOM3BOJHbBIE

1.10. YrneBogps!

1.11. AMUHBI, aMUHOKHC/IOTHI, O€JIK1
1.12. AsoTcopepsxalue
reTepoLUK/INYecKre COeJUHEeHUS.
Hyxk/erHOBBIE KHUCTOTBI

1.13. buosnoruyecku akTUBHbIE

coeuHeHUs

H3yJeHue yueOHOTo
Matepuana. [Toaroroeka K
MMCbMEHHOMY OIIpOCYy.
BrimosiHeHMe JoMalllHero
3a/iaHus (pe3eHTaLus).
[Toarororka K
KOHTPOJIbHBIM paboTaM.
IToaroroBka K
MPaKTUYeCKUM 3aHSITUSIM.
Odopmnenue
MTPAKTHYECKHUX PaboT.
[MTouck uHdopMaluu 1Mo
3a/laHHOM TeMe 13
Pa3/IMUHBIX UCTOYHUKOB.




2 II Pa3gen 2. O0mas u [TpopaboTtka yueGHOM wu | 29
HeopraHuyveckasi XuMus CrieLMaabHOU JIMTepaTypbl
2.1. Xumus — HayKa O BellleCTBax (o BOIPOCaM K
2.2. CTPOEHI/IE aToMa naparpa(baM, rjiaBamMm
2.3. [leprogrueckuii 3aKOH U yueGHBIX 1oCo6ui,
[Teproanueckasi cucTeMa XMMUYeCKHUX

COCTaBJ/IeHHbIM
snemenToB .M. MeHzeneeBa
2.4. CTpoeHue BellleCTBa rperojjapareem).
2.5. [ommeps! [TogroroBka K ompocy.
2.6. [TucriepcHbie CUCTEeMBI [Togroroska K
2.7. XMHuecKue peakLiiu MPAKTUUECKUM 3aHATHUAM.
2.8. PacTBOpBI OdopmieHre
2.9. OxuC/MTeNBHO- TIPaKTUYeCKUX pabor.
BOCCTaHOBHUTE/IbHbIE PeaKL1H.
ITogroroBka K
ONeKTPOXUMHUUECKHe TIPOL[eCChl
2.10. Knaccudukarys BerecTs. TPAKTHYECKUM  3aHATHAM
HPOCTBIE Bell|ecTBa C HCII0/Ib30BaHMEM
2.11. OCHOBHBIE KJ1aCChl MeTOANYeCKUX
HeopraHn4yeCKuX U OpraHnu4yeCKux peKOMeH/ILaI_[I/II‘;I
COENMHEHNH TIperofiaBaTe/isl.
2.12. XyvMus 371eMeHTOB
CamocrosiTennbHOe
2.13. Xumusi B )KM3HU 00I11[eCTBa
H3yueHue yuebHOTO
MaTepuana. [Toaroroeka k
KOHTPOJIbHOM pabore
HNTOI'O yacos: 54
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2.5 O1jeHOYHBbIE CPeJCTBA JJ/Is1 TeKYILIero KOHTPOoJis yClieBaeMOCTH, MPOMe)XyTOUHOM aTTeCcTalliy M0 UTOraM 0CBOeHHMsI AUCLUIUIMHbI: « XUMHA»
OLieHOYHbIE Cpe/iCTBa Mpe/iCTaB/ieHbl B (OH/ZE OLIeHOYHBIX CPe/ICTB 10 AUCLIUIIIMHE.

2.6 CBepenus o popmax o0yueHus

Ne Ha3Banue Bugpl yueOHO fesaTebHOCTH, POBOAUMEIE B Buzbl yueGHOM /ieATeIbHOCTH, TIPOBO/IMMbIE B aKTUBHBIX U
1/ yueOHOM TPaJIMLIMOHHBIX (popma WHTEePaKTUBHBIX (popmax
1 JUCLIATITIVHBI Teopetrueckoe [TpakTHueckoe oOyueHHe TeopeTnueckoe o0yueHHe [TpakTUyeckoe obydyeHre
o0OyueHue
®opmel | KonruecTtBo DopMbI KomuuectBo ®opMsbI KonuuectBo yacos DopMsbI KomuuectBo
4yacoB 4yacoB 4yacoB
1 | OYO.11 Xumus | nekuust 30 [TpakTrueck 14 Jlekuus- 48 MeTo/, paboThbI 16
vie 3aHATHS, IHACKYyCCHs, B MaJlbIX
JIeKLIUS- rpyIrax,
rpecc MeTO/| KeHCOB
KOH(epeHI]
ust

59,3 % - UHTePAKTUBHBIX 3aHATUN OT 00beMa ayAUTOPHBIX 3aHSTHH.




3 YCJ/IOBHUSA PEAJIM3ALIAA ITPOI'PAMMBI JUCHIUAIT/INHBI

3.1 TpeboBaHUs K MUHUMA/IbHOMY MaTepHa/IbHO-TeXHHYECKOMY 00ecredeHH 0

Peanu3arniysi nporpaMMbl AUCLUMTUIMHBI TpeOyeT Hamuuus yueOHOro KabruHeTa « XUMus»

O6opyoBaHue yueOHOro KabOMHeTa:

Ne HaumenoBanue

/T npeiMeTa, JUCLIATUINHBI
B COOTBETCTBHH C
y4ueOHBIM IJITAHOM

HaumeHoBaHue yueOHOTO
KabuHeTa

[TepeueHb OCHOBHOTO 000pPYI0BaHMUsI, TEXHUUECKUX CPeJCTB 00yueHust

1 oY 11. Xumus YuebOHbIe ayJUTOPUA
JL71s1 TIPOBe/IeHUsT
3aHATHUM JIEKLIMOHHOT'O

THIIA

Ayputopus 531
JleKLjMOHHasg TOTOYHAasi ayAWTOpHUs, OCHAllleHHas Cllelyaau3upoBaHHOU
Mebenpl0 M TeXHUYECKUMH cpeficTBaMd  00yueHusi. MynbTuMeaniiHOe

obopy/10BaHKe: KOMITbIOTep, MPoeKTop Beng, TeneBru3op

2 YueOHble ayIUTOPUH JJI51
TIpOBeZieHust 7abopaTopHO-
TpaKTUUeCKUX 3aHSATUN U
3aHSITUM CEMUHAPCKOr0 TUTIa

YueOHas 1adopaTopusi XUMHH

Ayputopus 538
Cron asist iperiofiaBaTesisi 1 1mT., 1abopaTopHbIA cTO/ AJsi oOyvaromuxcss 10 mmiT.,
cTysbg 21 1T, Nepuojudvyeckas CUCTeMa XUMHYecKux sjeMeHToB /[I.U.
MeHgeneeBa, psji HalpsOKeHWW MeTas/uiOB; Psf  3JIeKTPOOTPULIATE/IbHOCTH
MeTaJlJioB, Tab/vila paCTBOPUMOCTH COJIEH, KUCJIOT U OCHOBaHUM B BOJIE; TJIAKATHI
M0 XWMHUW; XUMUYecKasi TI0Cy/1a; XMMUUeCcKre peaKTUBbI; BHITSDKHOM LIKad; Kadbl
[uisi 1abopaToOpHOM TOCYABI U TPUOOPOB, TeXHWYECKHEe W aHaIMTHYeCKHe BeChl,
TepPMOCTaT, LieHTpudyra.

YueOHbIi KaOMHET XMMHUH

Ayputopus 534
Cron gy mipeniofaBatesisi 1 1wT., 1abopaTopHbIid cTon i obyvatormxcst 10 mr.,
cTyjbg 21 1mT., mepuojuduyeckas CUCTeMa XUMHYeCcKux sjeMeHToB /[I.U.
MeHpieneeBa, psJ, HanpsbKeHWW MeTa/uloB; psifi  3JeKTPOOTPULIATeTIbHOCTH
METaJIIOB, TabJIUI]a PACTBOPUMOCTH COJIeH, KUC/IOT U OCHOBAHWH B BOZE; TITAKAThI
10 XMMUH; XUMUUeCKasi TI0Cy/ja; XMMUUeCKUe PeaKTHBbI; BbITSDKHOM 1IKad; 1IKadbl
[t 1abopaTopHOM TOCYABl U MPUOOPOB, TEXHWYECKHWE U aHAMTUYeCKUe BeChI,
TepMOCTaT, ljeHTpudyra.

3 YueOHbIe ayUTOPUU
CaMOCTOSITe/IbHOU PabOTHI

KoMnbHOTepHBIH K/acc JIsi CaMOCTOATe/IbHOM PadoThl 00yUarouxcs
Ayputopus 340

Microsoft Windows 7 (Windows Prof 7 Academic Open License Maiikpocodt




HoroBop Ne433/44 or

riocrosiHHasi) Mathcad 14

47105956 30.06.2010)

Kaspersky Endpoint Security a1 Windows (Kaspersky Endpoint Security
Standard Edition Educational 2B1E-210325-090658-4-10160 350 13.02.2020
1ronO0O0 «dpumCodt», foroBop Nelll ot 18.03.2021, 1 rog) Google
Chrome (Henuuen3supyetcs) Microsoft Office 2007 (Microsoft Office 2010
Russian Academic Open License MaiikpocodT 47105956 30.06.2010)
CorelDRAW Graphics Suite X6Autodesk AutoCAD 2015 (Autodesk
Education Master Suite 2020 Autodesk 555-70284370 21.10.2020)

[Mporpammusiii Komruieke "TIJIMHOP" (MAC "CEJISKC" - MoJiouHbIi CKOT.
[TnemenHor yuer B xo3siictBax OOO "ITJIMHOP" 17.08.2015 nocrosiHHas
17.08.2015) KOMIIAC-3D V15 (KOMIIAC-
Asronpoekt KOMIIAC 3D V14 ACKOH MII-14-00430 01.01.2010

3.2 NudopmanonHoe odecrieueHne 00yueHust

a) OCHOBHAs JIUTeparypa:

KouectBo
Wcrionb3yercs nipu 9K3eMIL/ISIPOB
Ne ABTOp, Ha3BaHWe, MeCTO U3/IaHus, U3aTeIbCTBO, IO/ U31aHUs
HanmenoBanue o o HA3y4YeHUHn Cemectp | B
n/m yueOHOM 1 yueOHO-MeTOJUUeCKOH JTUTePATyphI Ha
pasziesioB OubMoTeK
o Kadeape
1 2 3 4 5 6 7
I'munka, H. JI. O6ias xumus : yue6Hoe nocobue asis CI1O / H. JI.
I'muuka. - M3a. crepeotur. - Mocksa :Kuopyc, 2020. - 750 c. : un.
1 Yuebroe nocobue | _ (Cpepnnee npodeccroHanbHoe obpa3oBanue). - ISBN 978-5-406- 1.2 2 >1
01549-0. - Tekct : HenocpencTBeHHbIM. - K120 : 1133-00.
2 Pabouasi TeTpajib Xumusa [Tekcr] : pabouas TeTpazb A OOYYAIOIIUXCS TIO 1,2 2 100 2

Hanpas/eHH0 1oArotoBkd 35.02.15 "Kunonorus" ouyHOl (popmbl
obyuenust / Kocrpomckass 'CXA. Kad. Anatomuu u usmronoruu
)uBOTHbIX ; IllactuHa E.B., Moporuna O.K. - KapaBaeBo :
Koctpomckas 'CXA, 2021. - 52 c. - k116 : 36-00.




YuebHoe mocobue

I'muaka, H.J1.O6mjas xumus [Tekcr] : yuebnuk aas CITO / H. JI.
'muaka—O00 «U3patensctBo  «KHOPyc», 2020. - 750 c. -
(Cpennee mpodeccroHanbHoe obpa3oBanue). - ISBN 978-5-406-
01549-0. -

1,2

70 1

Pabouast TeTpagp

Xumus : pabouasi TeTpajb /s KOHTAaKTHOM W CaMOCTOSITE/TbHOM
paboThI CTyeHTOB crielia/ibHOCTel 35.02.15 «KUHOMOTHs» OUHOM
¢opmbl obyuenust / Illactuna E. B. ; Moporuna O. K. ;
Koctpomckass T'CXA. Kadeapa aHaToMuM U (PU3HOJIOTUH
JKUBOTHBIX. - ucnp. u fon. - KapasaeBo : Kocrpomckas ['CXA,
2021. - 64 c¢. - Tekcr: onekTpoHHbii. -  URL:
http://lib.ksaa.edu.ru/marcweb. - Pexxum goctyma: [Ansi aBTOpU3.

oJib3oBaresnen. - M121.

1,2

2 Heorpanu- -

YeHHBIHN
ZIOCTYTI

0) Jomo/THUTe/IbHAs JIUTEepaTypa:

No
/11

HaumeHoBaHU
e

ABTOD, Ha3BaHUe, MeCTO W3/IaHusl, U3/1aTe/IbCTBO, TO/| U3/IaHUs
yueOHOM 1 yueOHO-MeTOUUeCKOU TUTePaTyphl

Ncnonb3yercs
TIpU U3Y4YeHUU
pasziesioB

Cemectp

KonunuecTBo 5K3eMILIIpOB

B
oubnuoreke

Ha Kadezpe

1

2

3

5

7

8

1

Y4eOHUK

Eropos, B.B. TeopeTrueckrie 0CHOBbI HEOPraHUUECKOU XUMHUU.
KpaTkuii Kypc A/ CTy[JeHTOB Ce/IbCKOX03S1CTBEHHBIX BY30B
[DnekTpoHHbIM pecypc] : yuebuuk / B. B. Eropos. - 2-e u3g.,
CTepeoTHT. - DJIeKTPOH. AaH. - CII6. : Jlanb, 2017. - 192 c. : u. -
(YuebHuku st By30B. CrieljuasibHasi IuTepaTypa). - Pexxum
nocryma: https://e.lanbook.com/reader/book/91304, Tpebyetcs
perucrpauus. - 3ar/. ¢ 3KkpaHa. - 3. pyc. - ISBN 5-8114-0593-0.

1,2

Heorpanu-
YeHHbIN

JOCTyI

YuebHUK

ITeTpoB, A.A. Opranuueckasi Xumus [TekcT] : yaeOHUK Ajis
By30B / A. A. Iletpos, X. B. banesaH, A. T. TpolieHko. - 5-e u3p.,
niepepab. u gor. - M. : AsnbsiHc, 2015. - 624 c. : un. - ISBN 978-5-
903034-99-4. - k215 : 950-00.

1,2

50

YuebHUK

I'abpuensin, O.C. Xumus jys nipodeccuid U CrieljuaJbHOCTel
texHruueckoro mpoduns [Tekcr] : yuebnuk pans CIIO / O. C.
labpuensH, . I'. OctpoymoB. - M. : Akagemus, 2015. - 256 c. :
un. - (O6ieobpa3oBaTesibHbIE AUCHUIUTHHBL. [IpodeccroHansHOe
obpa3zopanme). - ISBN 978-5-4468-2528-8. - k116 : 847-45.

1,2

30

YuyeOGHUK

Caenko, O.E. Xumus ans kKostemkeid [Tekcr] : yueOHUK ayist

1,2

30




deHUKC,

CIIO / O. E. CaeHko. - 5-e u3n., crepeorun. - PocroB H/[] :
(Cpennee mipodeccuoHa/ibHOE
obpa3oBanue). - ISBN 978-5-222-22270-6. - rnan214

2014. - 282 c -

B) epuoAnYecKHue U3JaHusl:
AJIK  BepxHeBOJIKbS
https://e.lanbook.com/journal/2194. —

e BecTHUK

Hay4YHO-TIPUK/IaIHON
Pexxum  poctyma:

[T aBTOpPU3.

JlaHb
[10/1b30BaTesel;

XypHan //

3/1IEKTPOHHO-0UO/IMOTeUHAs
URL: https://yaragrovuz.ru/index.php/nauka-i-

cucrema. - URL:

mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya. — Pexxuim goctyra: cBoOOJHBIM.

e Bompockl HOpMaTUBHO-TIPABOBOTO Pery/IMPOBaHMs B BETePUHAPUH: HAYUHO-TIPUK/IAZHON )KypHas // JIaHb : 3/1eKTpOHHO-OMbmMoTeyHasi cucrema. —

URL:

https://e.lanbook.com/journal/2209. -

Pexxum

JloCTyma: AJist

https://spbguvm.ru/academy/scince/scientificjournals/journal1/. — Pexxum fgocTyra: cBOOOJHBIH.

aBTOPU3.

T10/Ib30BaTe1el; URL:

e ['ymMaHWTapHbIe acCTieKThl OXOThl M OXOTHUUYBETO XO35HCTBA: HAayYHO-TIPAKTUUECKW >XypHan // HayuHasi a/mekTpoHHass O6ubmorteka. — URL:
https://www.elibrary.ru/contents.asp?id=37793437. — Pexum gocTyma: [Ais aBTopu3. mosb3oBatesied; URL: http:/biosphere-sib.ru/scientific-

practical-journals/arhivs.php. — Pe>xum goctyma: cBOOOIHBIMN.

r) 0a3bl JaHHBIX, HH(OPMALMOHHO-CIPABOYHbIE H MOMCKOBbIE CHCTEMbI:

HanMeHoBaHuMe 3/1eKTPOHHO-
OMOIMOTeYHOMN CUCTeMBI,
MIPe0CTaB/ISIoNIel
BO3MO)XHOCTb
KPYTJIOCYTOYHOTO
JMCTaHLIMOHHOTO
WH/MBU/ya/IbHOTO JIOCTYTIa
JUTSI KOXKIOTO 00YJaroIerocst
13 000H TOUKH, B KOTOPOH
HUMeeTCsl IOCTYT K CeTh

Caezienust o ipaBoobiafarese
3JIEKTPOHHO-O0MOTMOTEUHON CHCTEMBI,
0a3bl JaHHBIX 1 3aK/TFOUEHHOM C HUM
JIOTOBOPE, BK/IIOUAst CPOK JIeMCTBUS
3aK/IFOUE€HHOTO JIOTOBOpPa

CBefieHYsI O HATUUUU
3aperuCTPUPOBAHHOM B yCTaHOBJIEHHOM
nopsizike 6a3e JaHHBIX MaTepUAJIOB
3/IEKTPOHHO-O0MO/TMOTEeUHON CUCTEMBI U /
um CBeJieHHsI O HalTuUUK
3aperuCTPUPOBAHHOTO B yCTaHOB/IEHHOM
TIOpsi/IKe 37IeKTPOHHOT'O Cpe/ICTBa
MaccoBol nHbopMalu

Hanmune BO3MOXHOCTH
OJJHOBPEMEHHOT'0 WH/IMBH/yaIbHOTO
JIOCTYTIA K 3JIEKTPOHHO-0MO/TMOTeUHOM
cucTeMe, B TOM YKC/Ie O[HOBPEMEHHOTO
JIOCTyTIa K K&XJOMY U3/laHUIO0,
BXO/SIIIIEMY B 3JIeKTPOHHO-
O0ub/MOTeUHYIO CUCTEMY, He MeHee UeM
[U1s 25 TIPOLIEHTOB 00YUarOIUXCS 10
KayKJj0U 13 (popM MomydeHUst

WHTepHerT, afipec B ceTH obpa3oBaHusi
VHTepHeT / 6a3bl JaHHBIX
1 2 3 4
OnekTpoHHO-6Mb/MoTeuHass | OO0 «3BC JlaHb» CBUZIeTe/IbCTBO O  TOCYJapCTBEHHOM
CHCTema U3/aTesbCTBa . Horosop Ne 3271/2 ot | perucrpauuu 0a3pl  JIaHHBIX Ne | Bo3moskeH OJIHOBPEMeHHbIN
«Jlanb» http://e.lanbook.com | 17.03.2022r. peiictByet c 21.03.2022 | 2011620038 OT 11.01.2011 | uHAUBUAYATBHBIN HeorpaHUUeHHbIN
20 20.03.2023r.; «M3parensctBo  JlaHb.  DNIEKTPOHHO- | AOCTYII K KaXAOMy  HM3/AHUIO,
. Horoop Ne COB HB-171 ot | 6bubnuoreuHas cucteMa» CBU/ETETBCTBO | BXOASILEMY B 3/IeKTPOHHO-
23.12.2019 pevictByet 0 31.12.2023 | 0 peructpauuu CMU 3DJI Ne PC77- | 6ubmoreuHsie CUCTEeMbI 6e3



https://e.lanbook.com/journal/2194
https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya
https://yaragrovuz.ru/index.php/nauka-i-mezhdunarodnaya-deyatelnost/zhurnal-vestnik-apk-vekhnevolzhya
https://e.lanbook.com/journal/2209
https://spbguvm.ru/academy/scince/scientificjournals/journal1/
https://www.elibrary.ru/contents.asp?id=37793437
http://biosphere-sib.ru/scientific-practical-journals/arhivs.php
http://biosphere-sib.ru/scientific-practical-journals/arhivs.php
http://e.lanbook.com/

OOO M3parenscTBO «/IaHb» 42547 ot 03.11.2010 r. OrpaHUYeHUM.
. JIuljeH3uoHHbIN AoroBop Ne
312/2 ot 17.03.2022r. peucTtByeT C
21.03.2022 o 20.03.2023r.;
. Cornaienuve 0
COTPYZHUYECTBE Nel112/74 OT
21.03.2022 o 20.03.2023r.
HayuHas s/1eKTpoHHast 00O HAYYHASA SJIEKTPOHHAS | CBugeTenbCTBO O  TOCYJapCTBEHHOMU
OubmoTeka UBJINOTEKA, peructpariud  6a3el  gaHHBIX  No
http://www.eLibrary.ru JlutieHsroHHoe  corjaimieHre ot | 2010620732 oT 14.12.2010
31.03.2017, 6Ge3 orpaHUYeHUst CpOKa | «DJIEKTPOHHO-OMO/HMOTeUHas — CHUCTeMa
elibrary», = mpaBoobGmagarens OO0
«PYHOb» / CBuzieTe/IbCTBO 0
peructpauuu CMU 3JT Ne ®C77-42487
ot 27.10.2010 r.
Polpred.com O630p CMU 00O «IIOJITTPE[ CrnpaBouHvKu» | CBUIeTeNILCTBO O  TOCYAAPCTBEHHOU
http://polpred.com Cornawmenue ot 29.03.2019 peructpariui  6a3el  AaHHBIX  No
2010620535 ot 21.09.2010 OOO
«[TOJIIPE]], CripaBOYHUKW» /
CeugerensctBO 0 peructpanuu CMU
3JI Ne ®C77-42207 ot 08.10.2010 .
OnekTpoHHas 6UO/IMOTEKa HIIO «HdpopmCucrema» | Homep J/uileH3MM Ha UCIOJb30BaHUE
Koctpomckoin 'CXA JInyeHsuonHoe  corjnameHue  Ne | nporpammHoro rnpogykra AbBMIC MAPK
http://lib.ksaa.edu.ru/marcweb | 070420080839 ot 07.04.2008 SQL 070420080839. [IpaBo
VICII0/Ib30BaHus TpuHazyiexxur PI'bOY
BO Koctpomckas I'CXA
WudopmauyonHas cuctema | @T'AY I'HUN UTT "NHdopmuka". CugzierenbcTBO 0 peructpauuu CMHI On
«ErHOe OKHO ZI0CTyTa K Hekommepueckuit MPOAYKT co | Ne 77 — 8044 ot 16.06.2003
obpa3oBaTe/IbHbIM pecypcam» | CBOOOHBIM IOCTYTIOM.
http://window.edu.ru
HanumonanvHag snektpoHHass | @I'BY «PT'b» Horosop | CBugetenscTBo 0 peructpauu CMU Ne | BosmorkeH OZIHOBPEMeHHbBIN
6ubsmoreka http://H36.pd | Ne101/H3B/1303 ot 27.01.2016 c | 77-814 ot 28.04.1999r. VH/VBU/ya/JIbHbIA ~ HeorpaHWYeHHbIN

HeOrpaHUUeHHOM MPOJIOHralyen
OI'BY «PI'b» Lorosop
Nel01/H3B/1303-n ot 23.05.2019 c

JOCTYNl K W3JaHUSM, TIOZJIeXAI|M
CcBOOOJHOMY HCITO/Ib30BaHUI0. [locTyT
K W3/IaHUSM, OXPaHsIeMbIM aBTOPCKHUM



http://www.elibrary.ru/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://polpred.com/
http://lib.ksaa.edu.ru/marcweb
http://window.edu.ru/
http://нэб.рф/

HeOrpaHUUeHHOM MPOJIOHTalen

IMpaBOM, BO3MO>X€H H3 BHGKTPOHHOFO
UKWTA/JIbHOT'O 3adJld.

Cnpasounas [IpaBoBas 3A0O «KoncynbranT [Lntoc» [loroBop

CugetesnibcTBO 0 peructparuu CMU On | BosmoxkeH JIOKa/TbHBIN ceTeBOM

Cucrema Ne 105 or 09.01.2013, pgom. | Ne ®C 77-42075 ot 08.01.2003 JOCTYTI.

«KoHcynpranTIImroc» coryiatieHye Nel ot 01.01.2017

A) TMIeH3HOHHOE MPOrPaMMHoOe obecrieueHue

HanmeHoOBaHMe TIPOrpaMMHOTO 06ecrieueHust

Caezienust 0 ipaBoob/afaTesne (JMLieH3UAT, HOMEP JMLeH3WH, /jaTa
BbIZ]JauM, CPOK ZIeMCTBUS) U 3aKJTHOUEHHOM C HUM JIOTOBODe

Windows Prof 7 Academic Open License

MaiikpocodT, 47105956, 30.06.2010, mocTosiHHast

Microsoft Office 2010 Russian Academic Open License

Matikpocodt, 47105956, 30.06.2010, nocTosiHHast

Microsoft Windows SL 8.1 Russian Academic Open License

MaiikpocodT, 64407027, 25.11.2014, nocTosiHHAast

Microsoft Office 2013 Russian Academic Open License

Matikpocodt, 64407027, 25.11.2014, nocTosiHHast

Microsoft Exchange Standard 2007 Academic Device CAL

MaiikpocodT, 44794865, 13.11.2008, nocTosiHHast

Microsoft Windows Server Academic Device CALD

MaiikpocodT, 44794865, 13.11.2008, nocTosiHHast

Microsoft SQL Server Standard Edition Academic

Matikpocodt, 44794865, 13.11.2008, nocTosiHHast

Microsoft Exchange Server Standard Edition Academic

MaiikpocodT, 44794865, 13.11.2008, nocTosiHHast

Microsoft Windows Server Standard 2008 R2 Academic

Matikpocodt, 48946846, 24.08.2011, nocTosiHHast

Microsoft Forefront TMG Standard 2010

Maiikpocodt, 48946846, 24.08.2011, nocrosiHHast

Microsoft Windows Server Standard 2012 Academic

MatikpocodT, 61149292, 15.11.2012, nocTosiHHast

[TporpaMmMHOe obecrieueHre « AHTUIIAarUaT»

AO «AHTUILIar¥aT», MULeH3U0HHbIN morosop Ne 4121
or 01.09.2021, 1 rop

Kaspersky Endpoint Security pays 6usHeca — CraHzapTHbIM Russian
Edition. 250-499Node 1 year Educational Renewal License

000 «IpumCodT», foroBop Nel08 ot 24.03.2022, 1 rop,




3.3 KapoBoe obecrieueHne o0pa3oBaTe/IbHOr0 Mporecca

Neri/ | HavmeHoBaHue XapaKTepuCTHKa MeJJaroruuecKux paboTHUKOB
1| rpe/iMeTa, damuusi, umsi, | Kakoe obpa3oBaTesibHOe yueHast CTa)K paboThl OCHOBHO€e MeCTO yCJI0BUS
JAVCLIATI/IUHBI OTUYEeCTBO, yupexxJeHrue OKOHUMJI, CTeleHb, BCEro B T.U. paboThl, TMpUBJIEYEHUS
(Moayns) B JTOJDKHOCTB T10 CrelraaTbHOCTh yueHoe TeJar oruyecKom JIOJPKHOCTh K
COOTBETCTBUU C LITaTHOMY (HampaBieHUe (moueTHOe) paboThI reJjaroruyeckom
yueObHOM pacrmCcaHuio MO/ITOTOBKH) TI0 3BaHue, BCero B T.4. [10 JlesATe/IbHOCTU
I1JIaHOM JIOKYMEeHTY 00 KBa/IM(pUKa- yKa3aHHOMY (LrraTHBIN
obOpa3oBaHUH I[OHHas TIpeIMeTy, pabOTHUK,
KaTeropust JIACLIUTIAH BHYTPEHHUN
e, (Mozynto) COBMeCTHUTE/Ib,
BHELLHUU
COBMeCTHUTE/Ib,
HHOe)
1 OY.11. Xumus TactuHa Kocrpomckoi KaHauaaT 29 26 26 ®I'6OY BO [ITaTHbIM
Enena CeMbCKOXO3SIMCTBEHHBIN | CE/TbCKOX03s Koctpomckas paboTHUK
BaneHTHOBHaA MHCTUTYT WCTBEHHBIX I'CXA
JIOLIEHT, 300TexHus, HayK JIOLIeHT
TIPENoAasatTesl | OO «CTonuyHblit
b

LieHTp» [IpernosaBanue
XUMUU B
obpa3oBaTe/IbHOMN
OpraHu3aruu,

36.06.01 Berepunapus u

300TeXHUS
WccnenoBaTeb,
Trperno/iaBaTesib-

nccjaengoBaresib




4 KOHTPOJIb 1 ODEHKA PE3YJ/IbTATOB OCBOEHUA JUCIIUIT/IMHBI

KOoHTpOJIb U OlIeHKa pe3y/IbTaTOB OCBOEHUsI yueOHOU JUCLIUTI/IMHBI OCYIIeCTBIISeTCS

TIperofiapaTesieM B MPOIiecce MPOBe/IeHUs IPAKTUUECKHUX W JTaO0OPaTOPHBIX 3aHITHH,
KOHTPOJ/IbHBIX paboT, a TakyKe BBITTOJIHEHHST 00yUarol[UMUCs WHAUBUAYAIbHBIX JOMAITHUX
3a/IaHUM.

Pe3ynbTarhl 00yueHus (0CBOEHHbIE
yMeHHUs1, YyCBO€HHbIe 3HAaHUA)

@opMbI M METO/IbI KOHTPOJIAA U
OLIEHKH Pe3y/IbTaToB 00yueHHus

yMeTb:

-Ha3bIBaTh:
«TPUBUAJILHON»
HOMEeHK/IaTypaM;
-orpefiesisiTh:  BaJIEHTHOCTb U CTeleHb
OKMCJIEHHSI XUMHUUECKHUX 3JIEMEHTOB, THI
XUMUUECKON CBSI3U B COeJUHEHUSIX, 3aps[
VOHa, MPOCTPaHCTBEHHOE CTpOeHue
MOJIeKY/, THI KPUCTA/JJIMUeCKON peLIeTKH,
XapakTep cCpefbl B BOJHBIX pacTBOpax,
OKUC/IUTEe/Th u BOCCTaHOBUTEIb,
HarpaB/IeHVe CMeLleHUs paBHOBeCUsl TO[,
BJ/IMSIHUEM pa3/MUHbIX (PaKTOPOB, HM30Mepbl
Y TOMOJIOTH, TIPUHAJJ/IeXHOCTh BeIeCTB K
pasHbIM  KJjaccaM  HEeOpraHWuYeckux U
OpraHUuYecKMX  COeJIMHEHWM;  XapakTep
B3aUMHOI'0 B/IUSIHUSI aTOMOB B MOJIeKy/ax,
TUIBI peaklui B HeOpraHuyecko U
OpraHUuYeCcKor XMMUY;

-XapaKTepu30Barth: S-, p-, d-371eMeHThI 10 UX
nosioxkeHnto B [lepuopuueckoit cucreme
OWM. MeHgeneeBa; o0ljue XUMHUUECKHe
CBOICTBA MeTaJl/IOB, HEMETAaJJIOB, OCHOBHBIX
KJ/IaCCOB HEOpraHu4yeCKMX W OpraHu4ecKux

H3y4YeHHbIe
Wm

BelllecTBa 10
MeKyHapOAHOU

COe[IMHEeHUM;  CTpOeHWe W  CBOMCTBA
OpraHUUeCKUxX CcoeTHeHUI
(yrneBomopofos, CTIMPTOB, dheHoOMOB,

a/ibJIeTU/I0B, KETOHOB, KApOOHOBBIX KHUCJIOT,
aMMHOB, aMUHOKUCJ/IOT U YI/IeBO/IOB);
-00BSCHSTh: 3aBUCUMOCTD CBOWCTB
XMMHUECKOT0 371eMeHTa ¥ 00pa30BaHHBIX UM
BeIlleCTB OT ToJiokeHusi B [lepuoguueckoit
cucrteme [I.MI. MenpeneeBa; 3aBUCUMOCTD
CBOWCTB HeOpraHWYeckuX BeIleCcTB OT MX
COCTaBa M CTPOEHUSs], IPUPOAY XUMUUYECKOMN
CBSI3H, 3aBUCHMOCTb CKOPOCTH XMUMUYeCKOMN
peakuMd  OT  pasaUuHbIX  (haKTOpOB,
PeakLMOHHOM CTMOCOOHOCTH OpraHUYecKux
COeIMHEHU OT CTPOEeHHUsI UX MOJIEKYT;
BBIIOJIHATD XUMUYECKUM 3KCIEepUMeHT I10

OKCIlepTHas OL|eHKAa yCBOeHUs1 MaTepurasa Ipu
BBITIOJIHEHUU TeCTUPOBaHWM 110 TeMaw,
paszenam AUCLIUIUIMHBL, cobece/j0BaHUH,
BBIIO/IHEHUS 3a/laHUM Ha MPaKTUUeCKOM
3aHATHY, JOMAIIHUX 33laHUl, KOHTPOJIbHON
paboTHI, MPOMEKYTOUHBIN KOHTPOJIb 3HAHUM

T10 AUCLIUTIIVHE.

OKcrepTHas OLleHKa YCBOEHHUs MaTeprasia npu
BBITIOJTHEHUM TeCTUPOBaHWH 110 TeMaw,
paszienamM AUCLUTUIMHBI, COOeceI0BaHUH,
BBITIO/THEHUSI 3a[]JaHW Ha TPAKTUYECKOM
3aHSTUM, IOMAIIHUX 3alaHUM, KOHTPOJIbHOU
paboThI, TTPOMEKYTOUHBIA KOHTPOJ/Ib 3HAHUH

T0 JUCLUTIIAHE.

JKcIiepTHasi OLjeHKa yCBOeHHs1 MaTepurara rpu
BBITIOJTHEHUM TeCTUPOBAHWH 110 TeMaw,
paszienamM AUCLUIUIMHBI, cobecel0BaHUH,
BBITIOJTHEHUS 33/laHUM Ha MPaKTUYECKOM
3aHATUM, JOMaIIHUX 3aaHUM, KOHTPOJIbHOU
paboThI, TPOMEKYTOUHBIA KOHTPOJ/Ib 3HAHUIN

0 AUCLIUTIIVHE.

OKcrepTHasi OLjeHKa yCBOeHUs MaTepuasa Mpu




pacrio3HaBaHUIO Ba)KHEUILINX
HeOpraHUuecKWX W OpraHuyecKuX BellecTB,

MOTYYeHUIO KOHKDETHBIX BelLleCTB,
OTHOCSIIIIUXCSI K  M3YyYEeHHbIM  KJjaccam
CoeIMHeHUl;

-[IPOBOJIUTh  pacueTbl MO XUMHUYECKUM

dopMysiamM U ypaBHEHHSIM peaKLivii;
-OCYILIECTB/ISITh  CAMOCTOSITE/TbHBIM ~ TIOMCK
XUMHUUECKOU uH(bopMaru C
WCIIO/Ib30BaHUEM Pa3/IMYHbIX HMCTOYHHUKOB
(crpaBoOuUHBIX,  Hay4yHbIX W  HAy4HO-
TIOMY/ISIPHBIX W3/IaHWM, KOMIIbIOTEPHBIX 0a3
JlaHHBIX, pecypcoB VHTepHeTa);
WCII0J/Ib30BaTh KOMITbIOTEPHBIE TEXHOJIOTUU
it 00pabOTKM W Tiepelaull XUMHYECKOU
uHpoOpMalMid W ee TPeJCTaB/lIe€HUS B
pas/MuHbIX popMax;

-MCIT0/Tb30BaTh TPUOOpeTeHHbIe 3HAHUS M
yMeHUsI B TIPaKTUUYeCKOW JesTe/IbHOCTU U
TIOBCeTHEBHOM »KU3HU:

JUIe  TIOHMMaHWs T7100a/bHBIX  TPobsieMm,

CTOSILUX nepef, Yye/ioBeueCTBOM:
9KO0JIOTUUEeCKUX, SHEepreTUUecKrux u
CbIDbEBBIX;

00bsICHEHUST XUMHUECKUX SIBJIEHUH,
MIPOMCXOAIINX B TIpUpoZe, ObITY U Ha
TIPOM3BO/ICTRE;

9KOJIOTUUECKH TPAaMOTHOTO TIOBe/leHHsI B
OKpYy’Katolllel cpefie;

OLIeHKH BJ/IMSIHUSI XMMHUYeCKOr0 3arpsi3HeHus
OKpY’Karolllel cpe/ibl Ha OpraHu3M uesioBeKa
Y JIpyTye >KHBble OpraHr3Mbl;

Oe3omacHOW paboOTBl C Bel[eCTBAMH B
nabopatopuu, ObITY ¥ Ha TPOM3BO/ICTBE;
orpeziesieHUs1 BO3MOXXHOCTU — MPOTEKaHUsI
XUMUYEeCKUX TpeBpallieHuid B pa3IUuHbIX
YC/IOBUSIX U OLIEHKH UX TI0C/Ie/ICTBUM;
pacrio3HaBaHus " nieHTUUKALU
Ba)XKHEMIIINX BeleCTB U MaTepUaJsioB;
OLIeHKM KayeCcTBa IIMTbEBOM BOJbl U
OT/IeJIbHBIX THUIIEBbIX TIPO/IYKTOB,;
KPUTUUYECKOM  OLeHKM  JI0CTOBEDPHOCTHU
XUMHUUECKOM MH(OpMaLK, MOCTYMaroLei
13 Pa3/IMYHbIX UCTOUHUKOB.

3HATb:

-poOJ/ib XMUMHUH B €CT€CTBO3HaHWHU, €€ CBA3b C

JPyrUMU €CTeCTBEHHBIMU HayKaMH,
3HaueHWe B JKU3HM  COBPEMEHHOIO
ob1riecTBa;

-BayKHEUIIIHe XUMHUECKHEe TIOHSITHS:

BelecTBo, XUMHUYECKUM 9JIEMEHT, dTOM,

BBIITO/THEHUHA TECTI/IPOBaHI/Iﬁ I10 TeMaM,

pa3aenaM JUCLHUILIMHBI, BBITIOJTHEHUA Ba,anI/Iﬁ

Ha IIPAaKTH4Ye€CKOM 3dHATHH, HPOME)KYTOIIHBII\/II

KOHTPOJIb 3HAaHUH T10 AUCLIUTI/IMHE.

OKcrepTHasi OlleHKa YCBOeHUsI MaTepraJjia pu
BBITIO/THEHUM TECTUPOBAHUM T10 TeMaM,
pasjzienaM AUCLUTUIMHBI, COOeceI0BaHUH,
BBITIOJTHEHUS 3a/IaHUI Ha PAaKTUUeCKOM

3aHATUM, JOMaIIHUX 3aJaHUM, KOHTPOJIbHOU




MOJIeKyJia, Macca aTOMOB M MOJIEKYJ, WOH,
pajiviKaJsl, a/yIoTPOTHUsI, HYK/IUZBI U U30TOIIbI,
aTOMHBIE S-, p-, d-OopOuTanu, XUMHUYecKas
CBSI3b, 3/IeEKTPOOTPULIATE/TBHOCTD,
BaJIEHTHOCT, CTereHb OKHCJIeHHS,
rubpuan3ams opbuTasnen,
MIPOCTPAHCTBEHHOE  CTPOEHHe  MOJIeKYJI,
MOJIb, MOJIIDHasi Macca, MOJIPHBIA 00beM
ra3000pa3HbIX BeIL[eCTB, BelllecTBa
MOJIEKY/IIPHOTO M HEMOJIEKY/IIPHOTO
CTPOEHUSI,  KOMIUIEKCHbIE  COeJUHEeHWS,
JMCIIEPCHBIE CUCTEMbI, UICTUHHBIE PACTBOPBHI,
3/IeKTPO/IUTHYECKAsT JIUCCOTTAALIHS,
KHC/IOTHO-OCHOBHBIE DEAKI[MM B  BOZHBIX

pacTtBopax, THJApPOAM3,  OKHUC/IeHHe U
BOCCTaHOBJIEHUEe, 3JIEKTPO/N3, CKOPOCTb
XUMHUUECKON peakI[uM, MeXaHW3M peaklivy,
KaTa/u3, TeryioBoM 3ddeKT peakiuu,
JHTAJIBITHS, TeTioTa oOpa3oBaHwus,
SHTPOIHS, XUMUAYeCcKoe paBHOBeCHE,
KOHCTaHTa  paBHOBeCHS, yT7IepO/IHBIM
CKeJIeT, byHKLMOHABHAS TpyIIa,
TOMOJIOT U, CTPYKTypHasi U
MIPOCTPaHCTBEHHAs H30Mepus,

WHAYKTUBHBIH U Me30MepHbiti 3 deKThl,
3/1eKTpoQusI, HYKIeo(hra, OCHOBHbIE THUIIbI
peakLuii B HeopraHu4yecKou u
OpraHUuecKo XUMUHY;

-OCHOBHEIE 3dKOHBI XUMHU:! 3dKOH
COXpPdHEHUA MACChbI BeleCTB, 3dKOH
ITOCTOSAHCTBA COCTaBa BellecCTB,

[Tepuoanueckuii 3akoH .M. MeHzeneeBa,
3aKoH ['ecca, 3aK0H ABOTafpo;

OCHOBHbIE TEOPUM XMMHH; CTPOEHUS aToMa,
XMMUYECKOM CBSI3U, 3J€KTPOTUTHUYECKOU
Jyccouyanyy, KWACAOT W OCHOBaHWU,
CTPOEHHs OPraHUYeCKUX U HeopraHWuueCcKux
coeJuHEHUM  (BK/OUasi  CTepeoXMMHUIO),
XUMUYECKYI0 KWHETHKY W XHMHUUECKYHO
TepMO/IMHAMUKY;

-Knaccrudukaruio u HOMEHKJ/IaTypy
HeopraHuuecKux u OpraHUYecKHUx
COoeIMHEeHUM;

-TIPUPOZHbIE WUCTOUHWKH YTJIEBOJIOPOZIOB M
croco6bl UX TIepepaboTKy;

BeleCTBa nu MdaTepuasibl, LINPOKO
HCII0/Ib3yeMbleé B TIPAKTHKE: OCHOBHLIE
MeTa/UIbl W CIlJIaBbl, TP a(l)I/IT ,  KBapL,

MUHepa/ibHble y00peHus, MUHepalibHble U
opraHuveckve KHUCJIOThI, I1le/I04d, aMMHaK,
yT71eBOJIOPO/ibl, (PeHOs, aHW/IWH, MeTaHOJ,
3TaHOII, 3TUJIEHTJIUKOJIb, [JIMLIePUH,
dopmanbaerus,  aueTanblerufl,  aleToH,

paboThI, TPOMEKYTOUHBIA KOHTPO/Ib 3HAHUH

0 AUCLIUIUIAHE.

OKCcrepTHas OLleHKa YCBOEHHUs MaTeprajia npu
BBITIOJTHEHUM TECTUPOBAHUM M0 TeMaM,
pasziesiaM AUCLIATITMHBI, CoOece0BaHUH,
BBITIO/THEHUS 3a/JaHW Ha TPAKTUUYECKOM
3aHSTUM, JOMAIIHUX 3aaHUM, KOHTPOJIbHOU
paboTHI, MPOMEKYTOUHBIA KOHTPOJIb 3HAHHUIM

T0 AUCLIUTIAHE.

OKcriepTHasi OljeHKa yCBOeHHsl MaTepurara Mpu
BBITTO/THEHUH TeCTUPOBAHUM I10 TeMam,
paszienamM AUCLUTUIMHBI, COOeceI0BaHUH,
BBITIOJTHEHUS 3aIaHUM Ha MIPAaKTUUECKOM
3aHATHH, OMAIIHUX 3alaHUM, KOHTPOJIbHOM
paboThI, TIPOMEKYTOUHBIA KOHTPO/Ib 3HAHUH

T10 AUCLIUTIIVHE.

JKcIiepTHasi OL[eHKa yCBOeHHsI MaTepurara rpu
BbITIO/THEHUM TECTUPOBAHUM T10 TeMaM,
paszenam AUCLUIUIMHBL, Cobece0BaHUH,
BBITIOJTHEHUS 3aJaHUI Ha PAaKTUUECKOM
3aHSITUH, IOMALLIHUX 3aZlaHUM, KOHTPOJIbHOU
paboThI, TPOMEXKYTOUHBINA KOHTPOJ/Ib 3HAHUH

0 AUCLIUTIAHE.

JKcIiepTHasi OLjeHKa yCBOeHHs1 MaTepurara rpu
BBITIOJTHEHUM TeCTUPOBAHUM 110 TeMaw,
paszienam AUCLUIUIMHBI, cobecel0BaHUH,
BBITIOJTHEHUS 33/laHUI Ha IPaKTUUECKOM
3aHATUM, JOMaIIHUX 3aaHUM, KOHTPOIbHOU
paboThI, TPOMEKYTOUHBINA KOHTPOJ/Ib 3HAHUH

0 AUCLIUTIIVHE.

OKcriepTHasi OIleHKa YCBOeHUsI MaTepurasa Ipu




IJIIOKO3a, Caxapo3a, KpaxMasi, K/eTdartka,
aMUHOKHMCJIOTBI, Oe/KHd, MCKyCCTBEHHbIe
BOJIOKHA, Kay4yKH, TUIaCTMACChl, JKUPBI,
MbI/Ia ¥ MOFOII[1e CPe/ICTRa;

BBITIOJTHEHUM TeCTHPOBAHHUM T10 TeMawm,
pazzienaM AUCIUTUIMHBI, COOeceI0BaHUH,
BBITIOJTHEHUS 3aIaHUM Ha TIPAaKTUUeCKOM
3aHSTUM, IOMAIIHUX 3alaHUM, KOHTPOJIbHOU
paboThl, MPOMEXKYTOUHBIM KOHTPO/Ib 3HAHUM

0 AUCLIUIUIAHE.

Hroropas arrecranusi: [AuddepeniupoBaHHbIii 3auéT




IIpunoxenue 1 Kapra pe3y/1bTaToB 0CBOEHUSA AUCLUII/IMHbI

HanmeHoBaHue auCLUIUIMHBL: XVMUS

Leny quCLUIIIMHBL

OCBOEHHE 3HAaHHUM O XMMHUUEeCKOW COCTaB/stolleli ecTeCTBeHHO-
HayyHOW KapTUHBI MHUPA, Ba)XKHEUIIUX XUMHUECKUX TIOHATHUSX,
3aKOHaX U TeOpHsiX;

OBJ/Ia/ileHHe YMEHHSIMM TIPUMEHSATb TI0/iyueHHble 3HaHUS [Jis
00bsicHeHUs1 pa3HO0Opa3HbIX XWMHUYECKUX SIBJIeHWA U CBOWCTB
BeIIeCTB, OLIEHKM PO XUMUU B Pa3BUTUU COBpPEMEHHbIX
TeXHOJIOTHH U TI0JydeHUH HOBBIX MaTepUasoB;

pa3BHTHe TM03HABATe/JIbHBIX HHTEPECOB U HHTE/UIeKTYya/JIbHbIX
CIoCOOHOCTEeH B TIPOL[ECCe CaMOCTOSITeJTbHOTO TPUOOpeTeHust
XUMUUECKUX 3HaHWW C WCIMO0JIb30BaHHWEM Da3/IMUHBbIX HCTOYHUKOB
vHOpMaLK, B TOM YKC/ie KOMITbIOTePHBIX;

BOCIIMTaHHE YOEXJE€HHOCTH IMO3UTHUBHON DPOJIM XUMHUHU B >KU3HU
COBpPeMeHHOro 0011iecTBa, HeOOXOJUMOCTH XUMHUECKH TPAMOTHOTO
OTHOLUEHUsI K COOCTBEHHOMY 3/10pPOBBIO M OKPY»KalolLeil cpefie;
NMpUMeHeHHe MOJ/IyUYeHHBIX 3HAaHUM U yMeHM#l /i 6e30rmacHoro
WCTIO/Tb30BaHUS BEIIIeCTB U MaTepyasoB B ObITY, Ha MPOW3BOZCTBE U
B CelbCKOM XO3sCTBe, [Jisl pelleHus TpPaKTUUeCKWx 3ajad B
TIOBCEZTHEBHOM >KWU3HHU, [/ TIPeYTIPe)KAeHUs IBJIeHNH, HaHOCSIIX
Bpe/| 3[I0POBBIO YesioBeKa M OKPYXKaloLlei cpefie.

3agauu

B mipoliecce ocBoeHUs JaHHOM JUCLIUTUIMHBI CTYIeHT GOpPMUPYeT U IeMOHCTPUPYeT CJieyIolirie

pe3y/ibTaThbl

ITepeyeHb KOMITOHEHTOB

TexHoorun dopma
YpoBHU 0CBOeHUS
(hopMHpPOBaHU | OI|EHOYHOT'O

KOMIIOHEHTOB***
¥ cpeacrea **

3HaTh:

pO/ib XMMHUM B €CTeCTBO3HAHHUH, €e
CBSI3b C JIPYTUMH €CTeCTBEHHBLIMHU
HayKamMH, 3HAueHHe B JKU3HU
COBPEMEHHOT0 00IIIeCTBa;

-BaKHeHIIMe XUMHYECKHe
TIOHSTHS: BEL[eCTBO, XMUMHUYECKHUM
3/IEMEHT, aToM, MOJIeKyJsa, Macca
aTOMOB U MOJIEKYJI, OH, pajiuKall,
aJIJIOTPOITHUS], HYK/IU/Bl M U30TOIIbI,
aTOMHbIE S-, p-, d-opburtanm,
XUMHUYeCKast CBSI3b,
3/IeKTPOOTPHLIATETbHOCTB,

BaJIEHTHOCTh, CTeeHb OKHC/IeHUS,
rubpuu3anus opbuTasned,
TIPOCTPAaHCTBEHHOE CTpOeHHe
MOJIEKYJ/I, MOJIb, MOJISIPHasl Macca,
MOJISIDHBI  00beM Ta3000pa3HbIX
BeIIIeCTB, BeIlecTBa
MOJIEKYJISIPHOTO u

C6: K3 — penpoOyKmueHbll

KHp; C6; TCn,
Hna3; 3PJ1, k3

— penpoOdyKMueHblLli




HeMOJIeKY/ISIPHOT O CTpOeHwUs,
KOMIT/IeKCHbIe coe/luHeHus,
JMCITIepCHbIe CHUCTEMbI, HWCTUHHBIE
pacTBOPBI, 3JIeKTPO/IUTHYeCKas]
AyccoLyanys, KHCIOTHO-
OCHOBHbIe DeakLMM B BOJHbBIX
pacTBopax, THU/pO/M3, OKHC/eHue
U BOCCTAQHOBJIEHHWE, 3JIeKTPOJIU3,
CKOPOCTb XUMMUECKOW peakLuH,
MeXaHW3M  peakLuM,  KaTajus,
TeryioBod  3¢ddekr  peakiumy,
SHTaJ/IBINS, TeryioTa oOpa3oBaHUs,

SHTpPOIUS, XUMUYECKoe
paBHOBecCHe, KOHCTaHTa
pPaBHOBECHSI, YIJIEPOAHBIA CKeJieT,
(yHKLIMOHA/IbHAs TpyIIMa,
TOMOJIOTHS, CTPYKTYpHast u
TPOCTPAHCTBEHHAs r3omepus,
VHIYKTUBHBIM U Me30MepHbIU
b dexThI, s1eKTpodu,

HyK7eo(hua,  OCHOBHble  THIIbI
peakiiMii B HeOpraHW4eckow U
OpraHUYecKol XUMUH;

-OCHOBHbIe 3aKOHbl XWMHHU: 3aKOH
COXpaHeHHsT  MacChl  BeIIeCTB,
3aKOH MOCTOSTHCTBA cocTaBa
BelllecTB, [lepruoanuecKuii 3aKoH
O.N. MenpeneeBa, 3akoH ['ecca,
3aKOH ABOTaIpo;

OCHOBHbIE Teopuun XUMHUU;
CTPOEHHsI aTOMa, XUMUUYEeCKOH
CBSI3U, 3/1IeKTPOJIMTUYECKOU
JccoLyanuy, KUCJIOT u
OCHOBaHWH, CTPOEeHUs
OpraHUuYecKUX W HeOopraHM4eCcKUX
coeIMHeHU M (BKJTFOUAs
CTepeoXUMHUI0), XMMHUECKYH0
KUHETUKY u XHUMHUECKYI0
TePMOJUHAMUKY;

-KjaccuUKal1io 1 HOMEeHK/IaTypy
HeOpraHUueCcKuX W OpraHu4ecKux
Ccoe/IMHeHU;

-IIPUPO/HBIE VCTOYHUKH
yT/IEBOZIOPOAOB U CIOCOOBI WX
repepaboTKH;

BellleCcTBa M MaTepHasibl, LIMPOKO
WCI0JIb3yeMble B TIpaKTHUKe:
OCHOBHbIE MeTaj/Ulbl W CIUIABHI,
rpadut, KBapl, MUHepaIbHbie
ynoOpeHusi,  MUHepalbHble U
OopraHuueckvde KHC/IOTHI, IIie/I0uH,
aMMMakK, YIJIeBOZOpO/bl, (eHou,
aHWIUH, MeTaHOJI, 3TaHoJI,

NeKI[us,

CaMOCTOATEe/Ib

Has paboTa,

cemMHHap,

naboparopHbIe

paboThI,

MpakKTU4yeCckKue

3dHATHA

KHp; C6; TCn,
H/[3; 3PJI, Ok3

— penpoOdyKMueHblLli




STHUJIEHTIJIMKO/JIb, r/IMLepyvH,

dopmanbaeru, arieTanbIeru,
alleToH,  [/IIOKO3a,  caxapo3a,
Kpaxma, K/IeTUaTKa,
AMHUHOKUCJIOTEI, 0esKuy,

WCKYCCTBEHHbIE BOJIOKHA, KayuyKH,
M7IaCTMACChl, JKUPBI, MblIa W
MOIOLI[1e CPe/ICTBa;

Ywmetn:

-Ha3bIBaTh: H3Yy4YeHHbIE BellleCTBa
1o «TPVIBUA/IbHOW» VN
Me)KyHapOJHOW HOMeHK/IaTypam;
-orpeflesIiTh:  B&JIEHTHOCTb U
CTerleHb OKMUCJIEHUSI XUMHYeCKUX
3/IEMEHTOB, TUIl  XUMHWYECKOH
CBSI3U B COEJUHEHUSIX, 3apsi/ UOHa,
MPOCTPaHCTBEHHOe CTpOeHUe
MOJIeKY/, TUMN KPUCTaIMUueCcKon
pelleTKH, XapakTep Cpefbl B
BOJHBIX pacTBOpax, OKUC/IWTENb U
BOCCTaHOBUTE/Ib, HarpaBJ/ieHue
CMellleHus paBHOBeCHUsI noj,
BJMSIHUEM pa3/MuHbIX (HaKTOPOB,
130Mephl u TOMOJIOTH,
MPUHAJJIE)KHOCTh ~ BellecTB K
pasHbIM KjaccaM HeOopraHM4eCKUX
U  OpraHhyeckux COeJVHEeHUM;
XapakTep B3aMMHOTO  BJIMSIHUSA
aTOMOB B  MOJeKy/jaxX, TWIIbI
peakiuii B HEOpPraHW4YeCKou U
OpraHUuecKor XMMUW;
-XapakTepusoBatb: S-, p-, d-
3/IEeMEHTbl TI0 MX TIOJIOKEHUIO0 B
[Tepuopnueckorr cucreme [1.W.
MeHzeneeBa; o0lMe XUMHUYECKHe
CBOICTBa MeTasyioB, HeMeTaslioB,
OCHOBHBIX KJ1aCCOB
HeOpraHUueCcKUX W OpraHu4ecKux
COeJJMHEHWH; CTPOeHUe U CBOMCTBa
OpraHUYecKrux CoeJMHEeHUU
(yriieBoz10po/iOB, CMIUPTOB,
(eHO/IOB, anb/eTU/IOB, KETOHOB,
KapOOHOBBIX  KHCJIOT, aMHHOB,
aMUHOKUCJIOT U yTJIeBO/IOB);
-00BbSCHSITh: 3aBUCUMOCTh CBOWCTB
XUMUUECKOro 3/IeMeHTa u
o0pa3oBaHHBIX KM BeIeCTB OT
nonoxxenuss B Ilepuoguueckon
cucTteme O.N. MenpeneesBa;
3aBUCUMOCTh CBOMCTB
HEOPraHWUeCKHX BeleCTB OT UX

KHp; C6; TCn,
nJ/3; 3PJI, k3

Kup; C6; TCn,
HJi3; 3PJ1, k3

— penpoOyKmueHbll

— penpooyKmueHbiil




coCcTaBa W CTPOEHMs, TIPUPOAY
XUMHUYECKOM CBSI3H, 3aBUCUMOCTb
CKOPOCTH XMMMUECKOW peakijuu OT

Pa3/IMUHBIX ¢bakTopos,
PEeaKIMOHHOU CTIIOCOOHOCTH
OpraHHYeCKUX  COeJWHEHHH  OT
CTPOEHHMSI UX MOJIEKYJT;

BBITIO/THSATD XUMUYECKUH

9KCIIepUMEHT TI0 paclo3HaBaHUIO
BOKHEMILIMX HeOpraHUueckux U
OpraHUYecKUx BeLL[eCTB,
T0J/IyUeHUI0 KOHKPETHBIX BEILeCTB,

OTHOCSIIIUXCS K WU3Y4YeHHbIM
K/laccaM COoeJJMHeHUI;

-IIPOBO/IUTH pacueTsl 1o
XUMHUYECKUM dhopmynam u

ypaBHEHHSIM PeakIiIvi;

-OCYIIeCTB/SATh CaMOCTOSITe/IbHBIN
TOMCK XUMHUUECKOW MH(OpMAaIUH C
WCTIO/Tb30BaHUEM Pa3/InYHbIX
HMCTOYHUKOB (CIIpaBOUHBIX,
HayYHbIX W HAyYHO-TIOIYJISPHBIX
W3[laHWM, KOMIIbIOTEPHBIX  0a3
JaHHbIX, pecypcoB VHTepHeTa);
HCTIO/Th30BaTh KOMIIbIOTEPHbBIE
TEeXHOJIOTUM /i1 00paboTKHU U
nepesiaun XUMUYECKOH
WHbOPMALIUK U ee TIpeZCTaB/IeHus
B Pa3/IMUHBIX opmax;

-WCTIO/Ib30BaTh  MPHOOPeTeHHbIe
3HAHWS U YMEHHUs] B MPAKTHUECKOM
JIeATeIbHOCTY W T[TOBCEJHEBHOMN
JKU3HU:

IJIT  TIOHMMaHUSL  TJI00a/bHBIX
npobJiem, CTOSIIIIUX nepe/
Ye/I0BeUYECTBOM:  SKOJIOTHUECKUX,
SHEPreTUYeCKUX U ChIPhEBbIX;
00BSICHeHNST XUMUYECKHX SIBJIEHHH,
TIPOMCXO/SAIINX B TPUPOJE, ObITY U
Ha TPOU3BO/ICTBE;

9KOJIOTUeCKH IPaMOTHOTO
TIOBeZIeHUsI B OKPY)Kalolliell cpefe;
OLIEHKW B/IMSHUS ~ XUMHUYECKOTO

3arpsi3HEHUST OKPY’KAroL[el Cpeibl
Ha OpraHu3M 4YeslOBeKa W JpyTue
JKVBbIE OpPraHU3MbI;

6e3omacHoi paboThI C BelljeCTBaMu
B saboparopuu, OBITY U Ha

TIPOU3BO/ICTRE;

orpe/iesieHust BO3MOXXHOCTH
TpOTeKaHus XUMHUYECKUX
MpeBpalieHut B pa3/IMYHbIX

YCJI0BUSAX H OI€HKH HX

ceMuHap,
nabopaTopHbIe
paboThl,

MIpaKTHYeCKHe

3aHATHA,

Kup; C6; TCn,
H/13; 3PJI, Ok3

KHp; C6; TCn,
nJ/3; 3PJI, k3

3PJI, OK3

KHnp; C6; TCn,
nJ/3; 3PJI, k3

KHp; C6; TCn,
H/[3; 3PJI, Ok3

— penpoOyKmueHbll

— penpoOyKmueHbll

— penpooyKmueHbiil

— penpodyKmMueHblli

— penpoO0yKmMueHbll




MOC/e/ICTBUM;

pacro3HaBaHUs U UAeHTU(YKALUN
Ba’KHEUILNX Bell|eCTB u
MaTepua’os;

OLIeHKY KayeCTBa MUTHeBOW BO/bI U
OT/leNIbHbIX MUIEBBIX TIPOAYKTOB;
KPUTHUYeCKOU OLIeHKH!
JIOCTOBEPHOCTH XUMHYeCKOU
vHbopMalUY, TIOCTymnarouieid U3
Pa3/IMYHbIX UCTOUHUKOB.

KHnp; C6; TCn,
N/13; 3PJI, Ok3

— penpoOyKmMueHblli

JIuuHocmHble pe3yabmambi:

JIPo 4 - chbopMUPOBAHHOCTh
MHPOBO33pEHHUS,
COOTBETCTBYIOIIIEr0
COBPEMEHHOMY YPOBHIO pa3BUTHS
HayK{ U 0OIIleCTBeHHOM MPAKTHKH,
0CO3HAHHOTO Ha JJUajiore KyJbTyp,
a TakkKe pasIuuHbIX  (opM
00I11eCTBEHHOT O CO3HaHWUs,
OCO3HAHUS CBOEr0  MeCcTa B
TIO/TUKY/IbTYPHOM MUPE;

JIeKLuS,
CaMOCTOSATE/Th
Hasi pabora

TecTtrpoBanue,
cobecegoBanue,

pedepat

03HAKOMUTEJIbHbIN

JIPo 5 - chhopMHPOBaHHOCTb OCHOB
CamMOpasBUTHS U CaMOBOCITUTaHUS
B COOTBETCTBUU C
00I111eUe/I0BEUECKUMH  1[eHHOCTSIMU
U vjeanaMu rpak/laHCKOro
o0111ecTBa; TOTOBHOCTb U
CroCcOOHOCTh K CaMOCTOSITETbHOM,
TBOPUECKOM W  OTBETCTBEHHOU

AedaTeJIbHOCTH;

TIEKIHS,
NpaKTHYecKast
pabora

TecTtrpoBanue,
cobecegoBanue,

pedepar

PenpoAYKTHUBHBIN

JIPo 7 -
COTPYJHUYECTBA CO CBEPCTHUKAMH,
JeTbMH  MJIAQJIILIETO
B3pOC/BIMH B 00pa3oBaTesbHOM,
00I11eCTBEHHO T10JIe3HOM, yuyeOHO-

IIposiB/IEHME HAaBBIKOB

BO3pacTa,

HCC/Ie[I0BaTe/IbCKOM, TIPOEKTHOU U
JPYTUX BUJAX /1eTe/IbHOCTH;

JIeKLIHSI,
NpaKkTUYecKast
pabora,
CaMOCTOSITE/Th
Hasi pabora,
9KCKYpCHSsI

TecTtupoBanue,
cobecenoBanue,

pedepat

MPOAYKTUBHBIN

JIPo 9 -
crocobHoCTh K 00pa3oBaHMIO, B
TOM 4HC/Ie CaMOOOpa30BaHMIO, Ha
TIPOTSDKEHUU BCeil
CO3HaTe/ILHOe OTHOLLIEHUE K
HerpepbIBHOMY 00pa30BaHUI0 Kak

T'OTOBHOCTb n

JKU3HU;

YCJIOBUIO yCHeLIHOH
rpodeccroHanbHON u
00I1IeCTBEHHOH /1eSITe/TbHOCTH;

CamocTogTesnb
Hasi pabota

TectrpoBaHue,
cobecenoBanue,

pedepat

penpoJyKTUBHbIN




JIPo 12 - BbepexHoe, Jlekus, TecTtrpoBanue, penpoyKTHUBHbIN
OTBETCTBEHHOe U KOMIIeTeHTHOe | IpakThuecKas cobecesjoBaHue,
OTHOLLIEHWe K (U3UYecKoMy U pabora, pedepar, sK3ameH
TICUXO0JIOTUYeCKOMY 3[0pPOBbIO, KaK | CaMOCTOSATEe/b
CcOOCTBEHHOMY, TaK U [JIpyrux | Has pabora,

JIIOen, yMeHue OKa3bIBaTh 9KCKYypCusl

TIepPBYIO TTIOMOLLb

*TexHon02u u popmupoeaHus: neKkyusi, cCamocmosimesnbHas paboma, ceMuHap,
nabopamopHble pabombl, npakmuyeckue 3aHsmusi, Npou3800CMBEHHAs1 NPAKMUKA,
npeodounIoMHas Npakmukd, ebinosaHeHue BKP

** dbopma oyeHouH020 cpedcmea: Konioksuym Ki; koumpoabHas paboma KHp;
cobecedoeaHue Cb; mecmuposaHue nucbmeHHoe, KomnblomepHoe TCn, TCk; munogoli
pacuem Tp; uHOusuOdyaabHble domMailuHue 3adaHus HM/[3; ebinosHeHue pacuemuo-2paguyeckux
pabom (%) PI'P; eHeayoumopHoe umeHue (8 mbic. 3Hakos) Bu; pe¢pepam Pecp; acce 3;
3awjuma nabopamopubix pabom 3PJI; kypcoeas paboma KP; kypcoeoli npoekm KII; HayuHO-
uccnedosamenbckas paboma HUPC; omuembt no npakmukam OIT; 3auem 3au; 3K3ameH OK3;
2ocyoapcmeeHHblli 3k3ameH I'3; 3awjuma npakmuku 3n; ébicmynieHue Ha cemuHape C;
3awjuma 8bINyCcKHOU K8aaugukayuoHHol pabombl 36Kp.

*%*YpoeHu oceoeHUs1 KoMnemeHYull
— 03HaKomMumebHbll (Y3HABaHue paHee usyyeHHbIXx 06veKmMo8, ceolicms);

— penpodykmugHbilil (8binoHeHUe OesimeabHOCMU no 0bpasyy, UHCMpyKyuu uau noo
PyKOB0OCMBOM)

— npodyKMueHbll (N1aHUpoeaHue u camocmosimenbHoe 8biNoAHeHUe 0esimeabHOCMU, pelleHue
npobaeMHbIX 3a0au)

Pabouass mporpamMma AMCLIAIUIMHBI «XWMUS» [Ji1 WHBaJUAOB W JIML] C OTrpPaHUYEHHLIMU
BO3MOJKHOCTSIMU 37I0POBbsi pa3pabaThbiBaeTcsi WHVBUAYATbHO C y4eTOM OCOOeHHOCTeid
MCUXO(QU3NUECKOTO PA3BUTHS, WHAWUBHIYAIbHBIX BO3MOXKHOCTEM W COCTOSIHUSI 37I0POBBSI
TaKUX 00yuaroIuxcsi.






		2022-05-06T16:50:38+0300
	Наталья Павловна Горбунова


		2022-05-11T16:51:10+0300
	Наталья Юрьевна Парамонова


		2022-04-07T16:51:40+0300
	Елена Валентиновна Шастина


		2022-04-07T11:20:19+0300
	Любовь Павловна Соловьева




