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1. OBIIAS XAPAKTEPUCTHUKA ITPOI'PAMMBI TIPEJMETA YIIB.10 XUMUS
1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI

Pabouas mporpamma npeamera YIIB.10 Xumus sBisercss 4acTbio 00pa3oBaTebHON
nporpammbl CITO B cootBercTBuu ¢ ®I'OC cpemnero obmero oopasoanus Ne 413 ¢ yyetom
tpeboBanuit ®I'OC CIIO no cnenuansHocTy 19.02.08 TexHonorus msca U MACHBIX IIPOTYKTOB
1.2. MecTo mpeamMera B CTPYKTYype oOpa3oBartesibHOi nporpammsl CIIO:

Pabouas mporpamma npeamera YIIB.10 Xumus oTHOCHTCS K 001Ie00pa3oBaTeIbHOMY
yueOHOMY KTy 00pa30oBaTesIbHOM MpOorpaMMbl CpelHero npodeccuoHanbsHOro 00pa3oBaHus Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHMs C MOTYYCHHEM CPEIHEro 00Iero oopa3oBaHus ¢ Y4ETOM
tpedoBanuit PI'OC CIIO no cnenuansHocTH 19.02.08 TexHoIOrHs Msica U MSACHBIX MTPOJTYKTOB
YranyGiieHHBIH YPOBEHb MTOATOTOBKH.

1.3. Pe3yabTaThl 0CBOEHHS NpeIMeTa:

OcBoenue conepkanus npeamera YII1B.10 Xumust oOecrieunBaeT TOCTHKEHNE
00yJaroIUMUCS CICTYIOIIUX PE3YIbTATOB:
- B YACTH OCBOEHUsI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI:

JIMYHOCTHBIX:

JIP 4) cdhbopMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKd M OOIIECTBEHHOM NIPAaKTHKH, OCHOBAHHOTO HA JMAJOre KYyJbTYyp, a TaKke
pa3iauuHbIX (GOopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

JIP 5) chopMHUpPOBAaHHOCTH OCHOB CaMOPA3BUTHUS M CAaMOBOCIIMTAHUS B COOTBETCTBUU C
O0IIIeYEeTIOBEYECKMMH LEHHOCTSIMH W HWJACaTaMH TPAKIAHCKOTO OOIIECTBa; TOTOBHOCTh M
CIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKON M OTBETCTBEHHOM JEATEIbHOCTH;

JIP 7) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMMU, JETHbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO IMOJIE3HOW, Y4eOHO-MCCIIe0BATENbCKON, MNPOEKTHOM H
IPYTUX BUAAX AESTEIbHOCTH;

JIP 9) roTOBHOCTh U CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUHN BCEW KM3HM; CO3HATEIIbHOE OTHOUIEHHE K HENpPEepbIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCIIEIIHOM Mpo(hecCHOHATBHON M 00IIIECTBEHHON AESATENbHOCTH;

JIP 11) mpuHsATHEe W pealM3aldi0 LEHHOCTEH 370pOBOTO M 0O€30macHOro oOpas3a >KHU3HH,
noTpeOHOCTH B (U3MYECKOM  CAMOCOBEPIICHCTBOBAaHMM,  3aHATHSAX  CHOPTUBHO-
037I0POBUTEIBHON JESTEIbHOCTHIO, HEMPUITHE BPEAHBIX MPUBBIUEK: KYpPEHHUsI, YIOTpeOIeHHs
AJIKOT0J1s1, HAPKOTHKOB;

JIP 13) oco3HaHHbIN BEIOOp OynyIien mpodeccuu 1 BOZMOXKHOCTEH peann3aiiui cOOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHME K MPO(ECCHOHATBbHON AEATENbHOCTH KaK BO3MOXHOCTH
y4acTusi B pELIEHUU JIMYHBIX, OOIECTBEHHBIX, T'OCYIapPCTBEHHBIX, OOIIEHAMOHAIBHBIX
npobiem;

JIP 14) chopMUpOBAaHHOCTh SKOJOTUYECKOTO MBITIUICHHS], TIOHUMAHUS BIIMSIHUSI COIMAJIBHO-
HKOHOMHYECKUX IMPOLECCOB Ha COCTOSHUE MPUPOAHON M COLMATIBHOM Cpeabl; mpuoOpeTeHue
OTIbITa SKOJIOTO-HAIIPABIEHHOM €S TEIbHOCTH;

MeTanpeamMeTHbIX (peryasTUBHBIC, TIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE):

MP1) ymeHue camMOCTOSITEIbHO ONpPEAEATh LENN JNEATEIBHOCTH M COCTAaBJIATH IUIAHBI
JESTENIbHOCTH;  CaMOCTOSITEIbHO  OCYILECTBJISATh, KOHTPOJIUPOBAaTH U  KOPPEKTHPOBATH
JESATENILHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIs JOCTUKEHMSI IOCTABJICHHBIX LENen
U peajn3aluy MIaHOB JIeATeIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHUH B PA3IMYHBIX CUTYALIUAX;

MP 2) ymeHHe MpOAYKTUBHO OOLIaThCsS M B3aUMOJICHCTBOBATH B MPOLECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh [O3ULIMU JIPYTMX YYaCTHHUKOB JAESTEIbHOCTH, 3S(H(PEeKTHBHO
paspermatb KOH(PIUKTHI;



MP 3) BiageHue HaBBIKAMHU TIO3HABATEIHHOM, yU€OHO-UCCIIEIOBATELCKON M MTPOSKTHOM
NEeSTEIbHOCTH, HaBbIKAMU  pa3pellieHuss Mpo0sieM; CIocoOHOCTh U TOTOBHOCTh K
CaMOCTOATEIIBHOMY ITOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JIMYHBIX
METO/I0B ITO3HAHUS;

MP  4)roToBHOCTh ¥  CHOCOOHOCTh K  CAMOCTOSITEIbHOW  WH(OPMAIIMOHHO-
MO3HABATEJILHON N1€ATEIbHOCTH, BJIaJICHUE HABBIKAMU MOJyuYeHUs HEOOXOAMMOW HH(pOpMaluu
U3 CIOBapel pa3HbIX TUIIOB, YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OPMAIIH,
KPUTHYECKH OIICHMBATh W MHTEPIPETUPOBATH MHGOPMAIUIO, TMOJIYyYaeMYI0 U3 Pa3IUYHBIX
HUCTOYHHKOB;

MP 5)ymeHnue wuCHOIB30BaTh cpeacTBa HHGOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TexHosoruil (nanee - IKT) B pemieHnyn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHbIX
3aja4 Cc coOmojeHueM TpeOOBaHW JpPrOHOMHKH, TEXHUKH O€30IMacHOCTH, TUTHUEHBI,
pecypcocOepekeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOW OE30I1aCHOCTH;

MP 7) yMeHue camMOCTOSITENIbHO OICHHBATh U MPUHUMATH DPELICHUS, OMPEICNISIOIINe
CTPATETHIO MOBEICHMS, C YIETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEM;

MP 9) BnaseHue HaBbIKAMU MO3HABATENIbHON pedIeKCHU KaK OCO3HAHHS COBEPIAeMbIX
JIEMCTBUM U MBICINUTEIBHBIX IIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHUSA U
HE3HaHMs, HOBBIX ITO3HABATEIBHBIX 337a4 U CPEACTB UX JTOCTHKECHHUS.

OcBoeHMsI pe3ysbTaTOB pealn3aliiyi IPOrpaMMbl BOCIIUTAHUSA .
OO0yyaromuiics HayunTcs (peryJIsTUBHbIE YHMBepCcaJIbHbIe YUeOHbIe 1elCTBHUS):

YVJI Pl - caMOCTOATENBHO ONpPENEATh LIENH, 3a1aBaTh NapaMeTpbl U KPUTEPUH, I10
KOTOPBIM MO>KHO OIIPEAEIUTh, YTO LENb JOCTUTHYTA;

YVl P2 - oueHuBaTh BO3MOKHBIE IOCJIEACTBUSA IOCTHKEHUS ITOCTABICHHOW LIEIU B
JESTEIbHOCTH, COOCTBEHHOW JKM3HM M JKM3HH OKpYXKAlOIIMX JIIOJe, OCHOBBIBasCh Ha
CO00pakeHUSIX ITUKU U MOPAJIH;

YV P3 - craBute u ¢opmynupoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOMN
JESATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

YV ]I P4 - oueHuBaTh pecypchl, B TOM UUCIE BPEMs U JIpyre HeMaTepHallbHbIE PECYPCHI,
HE00XO0IUMBIE /7Sl TOCTH)KEHUS TIOCTABJICHHOM 1IEJH;

YVJI PS5 - BeiOuparh MyTh JOCTHXKEHHS LENH, TUIAHUPOBATH PELIEHUE MOCTaBICHHBIX
3a/1a4, ONTUMHU3UPYSI MaTepUalIbHbIE 1 HEMAaTEPUAIIbHBIE 3aTPaThI;

YV P6 - opranuszoBbiBaTh 3(PPEKTUBHBIN MOHCK PECYpPCOB, HEOOXOAUMBIX JUIs
JIOCTHKEHUS TIOCTaBICHHOM 1IEIIN;

YV P7 - comocTtaBisTh IOJY4YEHHBIM pE3yibTaT ACSATEIBHOCTH C ITOCTaBICHHOMN
3apaHee LETbIO.

Ooyuaromuiicss HayuYuTcs (II03HABATeIbHbIE YHHBEPCAJbHbIE Y4eOHbIe 1eHCTBHSA):

YV 111 - uckatb U HaxoaUTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3a/1a4y, B TOM YHUCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI MH(GOPMALMOHHBI MOMCK W CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHble ¥ TO3HABATENbHBIC) 33/1a4H;

YV TI2 - KpuTHYECKH OLIEHWBATh W HHTEPIPETHUPOBATH HH(GOPMAILUIO C pPa3HbIX
MO3HIIMH, pacrio3HaBaTh U (UKCUPOBATh MPOTUBOPEUHs B HH(POPMAIIMOHHBIX UCTOYHUKAX;

YV 114 - HaxoauTh W NPUBOJNUTH KPUTHUYECKHE ApTyMEHTHI B OTHOLIEHUH ACUCTBUN U
CY)KJIEHHM JpYyroro, CIIOKOMHO M pasyMHO OTHOCUTBCS K KPUTHYECKUM 3aME4YaHUsIM B
OTHOIIEHUH COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;

YV 115 - BBIXOAUTH 32 paMKH Y4eOHOTO IIPeAMETa M OCYIIECTBIIATh IeJIeHANPaBICHHBIN
MIOUCK BO3MOYKHOCTEH JUIs IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS;

OOyvarommiics HayuyuTcss (KOMMYHHMKATHBHBIE YHHBepcajibHble  Yy4eOHbIe
aeficTBUsA):



YV K1- ocymecTBiasiTh AEIOBYH0O KOMMYHMKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3POCIBIMH (KaK BHYTpU 00pa3oBaTEIbLHON OpraHU3allMM, TaK W 3a €€ IpeaesiaMu), moa0upaTh
NapTHEpOB JUIA JIENIOBOM KOMMYHUKAllMM MCXOJS W3 COOOpaXEeHUH pe3yabTaTUBHOCTH
B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATHH;

YV] K2 - npu ocymiecTBIeHHH TPYINIOBOMH paboThl OBITh KaK PYKOBOAMTEIEM, TaK U
YIEHOM KOMaHIbl B Pa3HBIX POJsX (reHepaTop Haed, KPUTHK, UCIOJHUTENb, BHICTYHAIOIIMA,
JKCIEPT U T.1.);

YV K3 - KoopaAuHUPOBATh U BBITIOJIHATE PAOOTY B YCIOBHSAX PEAIbHOTO, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

YV]I K4- pa3BepHyTo, JIOTHYHO M TOYHO H3JaraTh CBOK TOYKY 3pEHHUS C
UCIIOJIb30BaHUEM a/IEKBaTHBIX (YCTHBIX U MUCHbMEHHBIX ) A3BIKOBBIX CPEJICTB;

IpenmeTHbIX:

ITP 1) chopMupoBaHHOCTH CUCTEMBI 3HAHUK 00 OOLIMX XMMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSIX;

I[IP 2) cdopMupOBaHHOCTb YMEHUN HCCIEIOBaTh CBOMCTBA HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB, OOBSCHATH 3aKOHOMEPHOCTH NPOTEKAaHUS XUMHYECKHX peaKlui,
IIPOrHO3MPOBATh BO3MOYKHOCTb UX OCYIIECTBIICHUS;

[P 3) BnageHwe yMEHUSMH BBIJBUTATh THIOTE3bl HAa OCHOBE 3HAHUH O COCTaBe,
CTPOCHUM BEIIECTBA U OCHOBHBIX XMMHYECKHMX 3aKOHAX, MPOBEPATh HUX 3KCIHEPUMEHTAIIBHO,
bopMynupys 1eb UCCIeT0BaAHUS;

I[IP 4) BnageHue MeTOJaMU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
XUMHYECKHX SKCIIEPUMEHTOB C COOJIIOJIEHHEM MpaBuil 0e30MacHOi paboThl C BEUIECTBAMHU U
nabopaTopHbIM 000pyIOBaHUEM; C(HOPMUPOBAHHOCTH YMEHHUM OMUCAHUWA, aHAIN3a U OIICHKHU
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

I[P 5) chopmupoBaHHOCTH YMEHUW MPOTHO3UPOBATH, AHAITM3UPOBATH M OIICHUBATH C
HNO3ULMN  HKOJIOTUYECKOM 0e30IacHOCTH MOCIENCTBUSL OBITOBOM M NPOM3BOJCTBEHHOM
NI TeTLHOCTH YeJI0OBEKa, CBSI3aHHOM C TIepepabOTKOM BEIIECTB.

OcBoenue conep:xanus npeaMera Xumus odecrnednBaeT J0CTHKEHHE
00y4aromMMHCH CJeAYOIMX Pe3yJIbTATOB pPealTn3alui NPOrpaMMbl BOCIIUTAHHUSA:

JIP3) Cobunroaromuii HOpMbI MTPABONOPSIZIKA, CISAYIOIIMN HaeanaM IpakJaHCKOTro
oOrmiecTBa, odecrieueHust 6€30MacHOCTH, MPpaB U cBOOOA rpaxaaH Poccun. JlosuibHBIN K
YCTaHOBKAM U IIPOSIBJICHUSAM IPEACTaBUTENEH CYOKYIbTYp, OTINYAIONINN UX OT FPYMI C
JECTPYKTUBHBIM U JI€BUAHTHBIM MOBEJIEHUEM. [[eMOHCTPUPYIOIIMI HENPUATHE U
IpeyNpexIaonuil COLNaIbHO OMACHOE MOBEJCHUE OKPYKAIOLIUX.

JIP 9) Cobmroaromuii ¥ poraralIupyOIIHi MpaBwiia 3I0pPOBOTO U 0€3011aCHOTO
o0pasa XKHU3HH, CIOPTa; IPEAYIPEK AN JTHOO0 MPEOI0ICBAIOIINIA 3aBUCUMOCTH OT aJIKOTOJIS,
Ta6a1<a, IMCUXO0AKTUBHBIX BEIICCTB, a3apTHBIX UTP U T.I. CoxpaHsnonmﬁ TICUXOJIOTHYCCKYTO
YCTOI\/'I'-II/IBOCTI) B CUTYAaTUBHO CJIOKHBIX WUJIX CTPEMUTEIIBHO MCHAIOIINXCS CUTyaluAX.

JIP 10) 3aboTsmuiics 0 3aIUTe OKPYKAIOIIEH Cpeibl, COOCTBEHHOM U UyXKOii
0e30MacHOCTH, B TOM YHucIie HU(POBOH.



2. CTPYKTYPA U COAEPXKAHUE ITPEJIMETA
YIIB. 10 XUMUA

2.1. O0bem npeamera, BUABI y4eOHOI padoThI

Bup yueOHoii padoTbl

O0beM yacoB

MaxkcumajibHasi ydyeOHasi HATPY3Ka 185
CamocrosiTeabHast padora (ne 6o1ee 20%)

Oos3aTenbHas yyeOHasi HATPy3Ka

B TOM YHCIIE:

TeOopeTHIeCcKoe 00yIeHHEe 97
nabopaTopHBIE 3aHATHS (€CIH MPETyCMOTPEHO) 18
MPAKTUUECKHE 3aHATUS (€CIIU IPETYCMOTPEHO) 70
KypcoBasi paboTa (poeKT) (ecau mpeaycMOTPEHO)

KOHTPOJIBbHAs paboTa 2

Camocmosmenvuas paboma (movko 05 pabouux npoepamm

IIpome:kyTouHast aTTecTalUs POBOAUTCS B (hopme dx3amena




2.2. TemaTnueckuii miiaH u cogep:xkanve npeamera YIIB.10 Xumus

Yposensb O0bem yacoB YV Kon JIP
HaumeHnoBanue Copep:xaHue y4eOHOTr0 MaTepHaJia, JIaOopaTopHbIe padoThl H NMPAKTHYECKHUE OCBOCHUS peanu3zanuu
pa3aesoB, TeM 3aHATHS, CAMOCTOSATEe/IbHAsI PaboTa 00yUYaroIMXxcs. MPOrpaMMbl
BOCIIUTAHUSA
1 2 3 4 5
Pazpea I. OO0mas u Heopranuveckas XUMHMsI. 90
Tema 1.1 Copep:xaHue yuedOHOro MaTepuaJia YposeHs 8
OcHoBHBbIE OCBOCHHUS
MOHSTHS U OcHoBHble mOHATUSL XuMHMH. BemectBo. Atom. Monekyna. XuUMUYECKUi 2 2 JIP 11, JIP 14 MP 3, | JIP 3
3aKOHBI XHMHHU aneMeHT. Ainotponusa. IIpocTele M cioxHble BemiecTBa. KauecTBeHHBIH WU YV P2,YVV]KI,
KOJIMYECTBEHHBIA ~ COCTAaB  BEMIECTB. XHMMHYECKHE 3HaKHU U (OPMYIIBI. I1P2
OTHOCHUTENbHbIE AaTOMHAs W MOJEKyJsipHas Macchl. KoimdecTBO BelIecTBa.
BasienTHOCTB. BasieHTHBIE BO3MOKHOCTH aTOMOB.
OcHOBHbIE 3aKOHBI XMMHH.. 3aKOH COXpaHEHHs] MacChl BEIIECTB. 3aKOH 2 2 JIP 11, JIP 14 MP 5, | JIP 3
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOM CTPYKTYphl. 3akOH ABOrajpo u YYA P2 VYV KI,
CJIEICTBUS UX HETO. I1P2
PacuerHble 3a1aul HAa HAXOXK/ICHUE OTHOCHTEIIHLHOW MOJIEKYJISIPHOI Macchl,
OTIpeJieTICHHE MacCOBOM JOJIM XMMUYECKHUX IEMEHTOB B CJI0)KHOM BEIIECTBE.
IpakTuyeckoe 3ansaTHe 1 Xumuueckrue GpopMyIibl U pacyeTsl 10 HUM. 3 2 JIP7,MP 2, MP 9, JIP 3
YYAPA4, VY] K2,
YYAIT1,11P 3
IIpakTHyeckoe 3aHgATHE 2 PacyeTsl M0 XMMUYECKUM YPaBHEHUSIM 3 2 JIP7,MP 2, MP 9, JIP 3
YV P4, YYIK2,
YYOQIT1, TIP3
Tema 1.2 Copaep:xanue yueOHOT0 MaTepHaJia YpoBeHb 10
IMepuoanueckuii OCBOCHMUS
3aKO0H U Mepuoanueckuii 3axkon .M. MenaeneeBa. Otkpoitue .M. MenneneeBsim 2 2 JIP 11, JIP 14 MP 3, | JIP 3
NepuoauYecKas Ilepnonnaeckoro 3akoHa. Ilepuonmdeckuii 3akoH B ¢opmynupoBke J[.U. MP 9, YV P2,
cucremMa Menieneena. YYIKIL, YYAI14,
XHMMHYECKHX [leproanyeckast Tabunia XUMHYECKHUX 3JEMEHTOB — Tpaduueckoe OoToOpakeHHe I1P2
snemenToB JIL.U. | mepuonuyeckoro 3akoHa. CTpyKTypa NEpHOJHYECKOI TaOJULBI: MEPUOABI (MaJIble
MenpeseeBa u n OosplIne), TPYNIB (TJIaBHAs M NOO0YHAs).
CTpOeHHE aToMA. Crpoenne atoma u nepuoguyeckuii 3axkon .M. MenaeneeBa. ATOM — CIOKHas 2 2 JIP 11, JIP 14 MP 3, | JIP 3

yacTuna. Sapo (IpOTOHBI M HEHTPOHBI) M 3JEKTpOHHAs 00ojouka. V30TOmBI.
CtpoeHre 9JIEKTPOHHBIX 000JOYEK aTOMOB JJIEMEHTOB MaJbIX IEPHOJIOB.
OcoOeHHOCTH CTPOCHHUSI JICKTPOHHBIX 000JIOYEK aTOMOB 3JEMEHTOB OOJBLIMX

VY P2,V KI,
P2




nepuoioB (IepexoaHbIX dneMeHToB). [lousitue 06 opouransx. -, p- u d-Opourau.
DNICKTPOHHBIC KOH(PUTYPAIIUH aTOMOB XUMHUYECKUX DIICMCHTOB.

[pakTuyeckoe 3anaTHe 3 XapaKTepUCTHKAa XUMIIECKUX JIEMEHTOB 3 2 JIP7,MP 2, MP 9, JIP 3
YYAP4, YYIAK2,
YYAITL1, TIP3
IIpakTHuyeckoe 3aHsATHe 4 CocTaBlICHHE IEKTPOHHBIX (GOPMYN M TpadUIecKux 3 2 JIP 7, MP 2, MP 9, JIP 3
CXEM aTOMOB U VYV P4, YVVIK2,
YYAII1,1IP 3
HMOHOB XUMHYECKIX 3JICMEHTOB.
IIpakTnyeckoe 3aHsaTHEe S. MopenupoBaHue MNEPHOANYECKONH  TaOIMIBI 3 2 JIP 7, MP 2, MP 9, JIP3
3JIEMEHTOB. YYA P4, VYIK2,
YYAIT1,1IP 3
Tema 1.3 Coaep:xkanue yueOHOro MaTepuaJa YpoBeHs 12
Crpoenue OCBOCHHS
BeLleCTBA Honnas xummuveckasi cBa3b. KaTHOHEI, HX 00pa3oBaHHe W3 aTOMOB B pe3yJbTaTe 2 2 JIP 11, JIP 14, MP 9, | JIP 3, JIP 9, JIP 10
Tporiecca OKHUCIICHUs.. AHHOHBL, X 00pa30BaHHE M3 aTOMOB B pe3yJbTaTe IpoIecca YYAPT7, YV KA4,
BOCCTaHOBJICHUS. VIOHHAs CBA3b, KaK CBSI3b MEX/y KATUOHAMU U aHUOHAMH 33 CUET YV I114,11P2
3JIEKTPOCTATUYECKOTO TpUTsHKeHus. Kiaccudukaliys MOHOB: MO COCTaBY, 3HAKY
3apsna, HaJUudio THApPATHOW o00o0yiouku. VOHHBIE KpHUCTATUIMYECKUE PEIISTKH.
CBoiicTBa BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAIIIMYECKON PEIIeTKH.
KoBajieHTHasi XuMH4YecKas CBsI3b. MeXaHu3M 00pa30BaHUs KOBAJIEHTHOW CBSI3U 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
(OOMEHHBIN ¥ JOHOPHO-AKIENTOPHBIN). DNEKTPOOTPHUIIATEILHOCTh. KOBaICHTHBIC MPO9, YV P2,
NoJIApHasi U HemoJisipHasi ¢Bsi3u. KpaTHOCTh KOBaJIEHTHON CBsi3U. MOJIEKYJISIpHbIE U YYAKA4, YYOII4,
aTOMHBIE KpUCTaJNIMYecKue perieTkd. CBONCTBA BEILECTB C MOJEKYJSPHBIMU U IP 1
ATOMHBIMH KPUCTAJUTHICCKAMH PEIISCTKAMH.
Mertanauyeckass cBfi3b. MeTauidyeckass KpuUCTajUIMyeckass pelieTka | 2 2 JIP 11, JIP 14,MP 3, JIP 3, JIP 9, JIP 10
METaJUTMIeCKask XUMHIecKas CBsI3b. Du3ndeckre CBOMCTBA METAJIOB. MP9, VVIIP2,
YYAKL, YYIII4,
Ip 2
Bonopoanas cBs3b. 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
TBepmoe, KUIKOE W ra3000pa3HOe COCTOSHHS BeriecTB. Ilepexoj BeliecTsa u3 MPO9, YV P2,
OJTHOTO arperaTHoro cocTosHus B Apyroe. Bogopoanas YYAKL, YYII14,
CBSI3b. I1P 2
IpakTuyeckoe 3aHsATHE 6 PerieHre NOHHBIX YpaBHEHUN 3 2 JIP7, MP 2, MP 9, JIP 3
YVYAP4, VYOK2,
YVAII1,11P 3
IIpakTnyeckoe 3ausiTue 7 THUIBI XUMUYECKUX CBSI3EH 3 2 JIP7,MP 2, MP 9, JIP 3

VY P4, VYIK2,
VYJIT1, TIP3




Tema 1.4 Copep:xanue yue0HOTro MaTepuaJa Yposensn 6
Bopa. O0CBOCHUHA
ArperaTHsbie Boma. PacrBopbl. PacrBopenme. Boma kak pactBopurens. PactBopmmocTh 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
COCTOSTHHSA BCILIECTB. Hacpimennsrie, HCHACHIIICHHBIC, NIEPECHIIICHHBIE pacTBOPBHL. MPO9, VYA PS5,
BelleCTB. 3aBHCHMOCTh PACTBOPHMOCTH Ta30B, JKHAKOCTEH W TBEPABIX BEIIECTB OT VVIKIL, YYAII5,
PacTBoOpHI. pa3IHYIHBIX (aKTOPOB. METOIBI OTIPECHEHUS BOJBL. ((PH3MUECKUE, XUMUIECKIE) IP 3
ArperatHple COCTOSIHMS BEHIECTB W HMX B3aUMHBIC IIepexonisl. AMopdHOe
COCTOSTHHE BEIIECTBA M MaTEPHAJIOB.
IpakTuyeckoe 3anAaTHe 8 PemeHne pacdeTHBIX 3afad HA  IPUTOTOBJICHUE 3 2 JIP 7, MP 2, MP 9, JIP 3
pacTBOpOB. YV P4, YVIK2,
YYAIT1,11P 3
JladopaTopHoe 3ansitue 1 3 2 JIP7,MP2, MP2, | JIP3
[IpuroTtoBnenue pacTBopa 3aJaHHONH KOHIICHTPAIUH. YYAPS, YYOK2,
YYIAII1,TIP 4,
Tema 1.5 Copep:xaHue yueOHOIro MaTepuaJia YpoBeHb 2
JucnepcHbie OCBOCHUS
CHCTEMBI. HucnepcHast ¢asza W JUCHEpCHOHHAs cpefa. THIBl JUCIEPCHBIX CHCTEM. 2 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
HUcrunnble I'pybomucniepcHsie cucteMbl. Kommonaasle cucteMbl. VICTHHHBIE pacTBOPEI. MP 9, YV P2,
pacTBoOpbI. YVIOKIL, VYOIILS,
I1P 2
Tema 1.6 Coneprxanue yaeOHOTO MaTepHuaia YpoBeHb 4
Teopus OCBOCHHS
JJIEKTPOJUTHYECK | DIIEKTPOIUTHICCKAS JTUCCOITHAITHS. DNEKTPOIUTHI U HEDJIEKTPOJIUTBHI. 2 2 JIP 11, JIP 14, MP 3, | JIP 3, JIP 9, JIP 10
OHi AMccoluAMHT DNEKTPOIUTHYECKAS JYCCOILAINS. MexaHu3Mbl 3NEKTPOJIUTUUECKON MP9, VVII P2,
JUCCOLMAlMKA JUIsl BEUIECTB C Pa3IMUYHBIMU THUIIAMH XMMHYECKOH CBS3H. YYAKL, YYII14,
I'uapaTupoBaHHBIE W HETHAPATHPOBAaHHBIE HOHBL. CTEMEHb 3JIEKTPOIUTHYECKOH IP 2
aucconuanii. CuibHble U ciiabble AeKTpoauThl. OCHOBHBIE IMOJOXKEHHST TEOPUU
JNEKTPONIUTHUECKOH  Juccoranui. KHCIOTBI, OCHOBaHMS M COJM  Kak
SJIEKTPOJIHTHL
IIpakTnyeckoe 3aHsiTHe 9 Pemenne ypaBHEHUH OJIEKTPOIUTHYECKOM 3 2 JIP7, MP 2, MP 9, JIP 3, JIP 9, JIP 10
JIUCCOLIMALINH. VVI P4, VYO K2,
YYAIT1,11P 3
Tema 1.7 Coaep:xkanue yue0HOro MaTepuasa YpoBeHs 10
XumMHuueckue OCBOEHUS
peaxkuuu Kuaccudukanuss XumMuvecKux peakuuid. Peakunu coequHeHMs, pa3iiOXEHUs, 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
3ameneHus, oomeHa. Karanutmueckne peakuuu. OOparumble W HeoOpaTHMBbIE MPO9, YV P6,
peakiuu. ['OMOreHHBIE U TETEPOreHHBIE peaKUUH. OK30TEPMUYECKHE U YYAKIL, VYAIIS,
SHAOTEPMHUYECKHE peaknud. TemIoBod dAhPekT XUMHUEeCKHX  peakiui. IP 2
TepMoXuMHUYECKHE yPaBHEHHUSL. .
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuuu. CreneHp OKHCJICHHS. 2 2 JIP 11, JIP 14, MP 3, | JIP 3, JIP 9, JIP 10

OKHUCIUTENIh M BOCCTAaHOBJICHHE. BOCCTaHOBUTEIL M  OKHUCJICHHE. MeTon

MP9, YV P2,




QJICKTPOHHOT'O Gamanca JJIA
BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ.

COCTaBJICHUA ypaBHeHI/Iﬁ OKHUCJIUTCIBbHO-

VYKL, VY] 11 4,
TP 2

IIpakTnyeckoe 3ausitue 10 CocTaBieHue ypaBHEHUH OKUCIUTENBHO — 3 2 JIP7,MP 2, MP9, | JIP3,JIP9,JIP 10
BOCCTaHOBUTEJbHBIX peakUui YV P4, YVIK2,
YYAIILIIPS
CkopocTh XUMHYeCKHX peakuuid. [ToHATHE O CKOPOCTH XMMHYECKHX DPEaKIHH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
3aBHCHMOCTh CKOPOCTH XUMHUYECKUX PEaKINi OT pa3iIHIHBIX (PaKTOPOB: IMPUPOIBI MP 9, YV P2,
pearupymomux BeUIeCTB, HUX KOHLEHTpalMM, TEMIEpaTypbl, IOBEPXHOCTU YYOAKIL, VY114,
CONPUKOCHOBEHMSI U MCIOJIb30BAHUS KaTaJIU3aTOPOB. IP 2
OOpaTtuMocTh XMMHYecKHX peakuuil. OOpaTuMble W HEOOpAaTHUMBIE PEaKIHH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
XUMIYECKOe PAaBHOBECHE H CIIOCOOBI €T0 CMEIICHHS MP9, VVIP2,
YVYIAKIL, VY114,
I1P 2
KontposnHas padora 3 2 JIP5, VYA K3, YV | JIP3
LYV P2,
Tema 1.8 Copep:xaHue yueOHOTro MaTepuaJa YpoBeHb 12
Kaaccuduxanus OCBOCHUS
Heopranu4eckux | Kucaorsl m ux cBoiictBa. KHCIOTBI Kak 3MEKTPOJHTHL, WX KIACCH(PHUKAINS IO 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
COCIMHEHMH M UX | pa3jMYHbIM NpU3HAKaM. XHUMHYECKHE CBOMCTBA KHCJIOT B CBETe TEOPUHU MP 9, YV P2,
CBOJiCTBa 3JEKTPOIIUTUIECKOM IUCCOLAIIAH. OcobeHHoCTH B3aUMOJIEUCTBUA YYAKIL, YYIII5,
KOHIICHTPUPOBAaHHOH CEpHOH M a30THON KUCIOT ¢ MeTayutaMi. OCHOBHEIE CITOCOOBI P 2
TIOJTY4eHHS KUCIIOTHI.
Comn m ux cpoiictBa. Conu Kak 3nekTposnutbl. Coiin cpeaHue, KHUCIble U 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
oCHOBHble. XHMHMYECKH CBOMCTBA COJIEH B CBETE TEOPUHM DJIEKTPOJIUTHUECKOH MPO9, YV P2,
nucconuanuu. Crnoco0bl momyueHus coneit. ['uaponus comneit. YYAKL, YYII14,
I1P 2
OcHoBanus U uX cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KJIACCU(PUKALIUS 110 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
pa3IuYHBIM IpU3HAaKaM. XHMMHUYECKUE CBOMCTBA OCHOBAHMM B CBETE€ TEOpUU MP 9, YV P2,
BJIEKTPOJINTUYECKOW — Juccolanuu. PasnokeHue HepacTBOPUMBIX B BOJIE YYAKL, YYII14,
ocHoBaHUN. OCHOBHBIE CIIOCOOBI MTOJIYIE€HUsI OCHOBAHUH. I1P 2
Oxcnabl m ux cBoiictBa. Coseo0Opasyromue ¥ Hecoleo0pa3yroInue OKCHIBL. 2 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
OcHOBHBIE, aMPOTEPHBIE U KUCIOTHBIE OKCHJBI. 3aBUCHMOCTh XapakTepa OKCHIA MPO9, YV P2,
OT CTENEeHH OKHCICHHS OOpa3yIoIero ero Meramia. XHMHYECKHE CBOWCTBA YYAKL YYO114,
okcuoB. [lomyuenue okcuioB I1P 2
Ipakrnyeckoe 3anaTue 11 CocraBneHue ypaBHEHUH rHApoIn3a couen 3 2 JIP7,MP 2, MP9, | JIP3
YV P4, YVIK2,
YYAII1,1IP 4
JlaGopaTopHoe 3ansiThe 2 llcnbiTaHue pacTBOPOB UHIUKATOPAMH. 3 2 JIP7,MP 2, MP2, | JIP3

YYIP 7, YYIK3,
VYITIL, TIP 4,
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Tema 1.9 Copep:xanue yue0HOTro MaTepuaJa YpoBeHb 10
MeTanibl OCBOEHUS
Metanabl. OcOOCHHOCTH CTPOECHHUSI aTOMOB M KPHUCTAIOB. PH3NdecKue CBOICTBa 2 2 JIP 11, JIP 14,MP 5, | JIP 3,JIP 9, JIP 10
MeTayuioB. Kiaccnpukamuss METayuIoB IO Pa3iWYHBIM HpHU3HAKaM. XHUMHYCCKUE MP 9, YV]I P 6,
CBOMCTBA METAUIOB. OJEKTPOXUMHYCCKHA PpAN  HANPSHKCHUH  METaJUIOB. YYOAKIL, YV 114,
MertammoTepmusi. Ip 2
O0mme  cnocoObl  TONyYeHHs  MeTauioB. [loHATHE O  METaJUTypIHu.
IMupomeramtyprus, THAPOMETAILTYPTUS U dNIEKTpoMeTaTyprus. CIiaBsl YepHbIE U
I[BETHBIE.
IIpakTnyeckoe 3ansTHe 12 OOmue cBOMCTBA METaIoB. B3aumopeiicTBue 3 2 JIP7,MP2, MP9, | JIP3
METaJJIOB C paCTBOPAMU KUCJOT U COJIEH. YYAP4, VYYIOK2,
YYAII1, 1P 4
IIpakTnyeckoe 3ansitue 13 OneMeHTBI- MeTaUIbl TJIaBHBIX MOATPYIIT 3 2 JP7,MP2, MP9, | JIP3
nepuoauueckoit cucrems! J.M.Menneneena YYAP4, YYOK2,
YYAII2,1IP 4
IIpakTnyeckoe 3ansaTue 14 OneMeHThI- MeTayIbl MOOOYHBIX MOATPYIII 3 2 JP7,MP2, MP9, | JIP3
nepuoaudeckoit cucrems! J.M.Menneneena YYAP4, YYIOK2,
YYAII1,1IP 4
Ipakrnyeckoe 3auaTne 15 KauecTBeHHbIE peaklUy Ha KATHOHBI 3 2 JIP7,MP2, MP9, | JIP3
YYAPA4, VY] K2,
YYAIT1,11P 3
Tema 1.10 Coaep:xanue yueOHOro MaTepuaJa YposeHs 8
Hemeranabl OCBOCHHSA
OcoOeHHOCTH CTPOEHHs aTOMOB. HemeTassl — mpocThie BemecTBa. 3aBUCHMOCTh 2 2 JIP 11, JIP 14,MP 5, | JIP 3, JIP 9, JIP 10
CBOMCTB TaJIOTEHOB OT MX nmojoxeHus B llepuoauyeckoit  cucreme. MP9, YVJIP 6,
OKHCITUTENbHbIE U BOCCTAHOBHUTEIHHBIE CBOWCTBA HEMETAJIOB B 3aBUCUMOCTU OT YYAKL, YYII14,
HX IOJIOXKEHUS B PALY DIEKTPOOTPULIATEILHOCTH. ITP 2
IpakTuuyeckoe 3ansTue 16 P-snemenTs! V rpynmbl NepHOAMYECKON CHCTEMBI 3 2 JP7,MP2, MP9, | JIP3
A .Mengaeneesa (Iloarpynma azora) YYAP4, YYOK2,
YYOQIT1,1IP 3
IpakTuuyeckoe 3ansaTue 17 P-anementsr |V rpynmsl meproguueckoil CHCTEMBI 3 2 JP7,MP2, MP9, | JIP3
A .Mengeneesa (Iloarpynma yrieponaa) YYAP4, YYOK2,
YYAIT1,11P 3
Hpakrnyeckoe 3anaTne 18 KauecTBeHHbIE peakiUd Ha AaHUOHBI 3 2 JIP5,MP 2, MP9, | JIP3
YVIA P4, YVIK2,
YYAIT1,11P 3
Tema 1.11 Copep:xanue yue0HOro MaTepuaJia YposeHs 4
Xumus B ObITY OCBOCHHS
Boga. Yucrsamue u moromue cpencrsa. IIJIK BpenHbix Bemiects 2 2 JIP 4, JIP 5,JIP 9, JIP | JIP 3, JIP 9, JIP 10

13, MP 4, MP 7,
VY P6, VYIKI,
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VY5, 1P 5

IIpakTnyeckoe 3ausitue 19 Pemennii pacueTHbIX 3a1a4 3 2 JIP7,MP2, MP9, | JIP3
YVIAP4, YYOK2,
YYAITL1, TIP3
Tema 1.12 | O6o6menne 3HaHUH 10 00MIel 1 HEOPraHMYECKOW XUMUHI 2 2 JIP 4, JIP 5,JIP 9, JIP | JIP 3
O0600uIeHue 13, MP 4, MP 5,MP
3HAHUH MO 00MlIei 7, YYIAP3, YV
U HEOPraHu4ecKou K1, YYOAITI2,TIP 5
XHMHH
Paszgen 2 Opranuyeckast XUMHSA 95
Tema 2.1 Copep:xaHue yuedOHOro MaTepuaJia YpoBeHb 7
OcHoBHBIE OCBOEHUS
foHsiTHs IIpenmer opranuyeckoii xumuu. Teopuss CTpPOeHHSI OPraHUYECKHX 2 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
OpPraHu4ecKoi COeIMHEHHii. MP9, VVIP2,
XHUMHH W TEOPUSL | [Tnyponnple, MCKYCCTBEHHBIE M CHHTETHYECKHE OPTraHUYECKHE —BEIIECTBA. VY K1, YY1 4,
CTpoeHust CpaBHeHHE OpTraHUYECKHUX BEIECTB ¢ HEOPTraHUIECKUMU. IP 1
OpraHvecKux BanentHocTh. XMMHUYECKOE CTpOEHHME KaK MOPSJOK COEIUHEHHS aTrOMOB B
COETMHEHNH MOJICKYJIBI TI0 BaJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPHH XUMHUIECKOTO cTpoeHus A.byTtieposa. M3omepus u
n30Mephl. XUMU9IecKre POPMYIBI H MOJEITH MOJIEKYJI B OPraHHIECKOW XUMUH.
Knaccuukamuss BemecTB IO CTPOCHHUIO YTIIEPOJHOTO CKeJleTa W HAIHIHIO
(yHKOIMOHANBHEIX Tpymm. [omomorn m Tomomnorms. Havama HOMEHKIATYpHI
IUPAC.
Tema 2.2 Coaep:xkanue yueOHOro MaTepuaJa YpoBensn 4
IIpenenbuble 0CBOCHUS
yIJ1eBO10POABI AJIKaHBI: TOMOJIOTHYECKHUHN PSJI, ©30MEPHS 1 HOMEHKJIAaTypa alKaHOB. X UMHYCCKHUE 2 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
CBOMCTBa alKaHOB (MeTaHa, JTaHAa): TOpPEHUE, 3aMelIeHHe, paslioKeHHe, MPO9, YV P2,
neruapupoBanue. [I[puMeHeHrne anKkaHOB Ha OCHOBE CBOMCTB. YYAKL, YYII14,
[uxionapaduHsl I1P 2
IpakTuuyeckoe 3anaTHe 20 V3omepuss W HOMEHKIATypa MpelelbHBIX 3 2 JP7,MP 2, MP9, | JIP 10
YIJIEBOJIOPOJIOB YYAP4, YYOK2,
YYAIL,1IPS
Tema 2.3 Coaep:xanue yue0HOT0 MaTepuasa Yposenn 16
Henpenenbhble 0CBOCHHS
YIJ1€BOOPOABLI AJIKeHBbI. JTHIICH, €ro MONXyYeHUe (IeTUIPUPOBAHUEM STaHa, JCMOIUMepHU3alnen 2 2 JIP 11, JIP 14,MP 3, | JIP 10

nojvdTWiIeHa). ['omomormueckuit psij, HM30MEpHs, HOMEHKIATypa aJIKEHOB.
XuMuueckue  CBOICTBa  JTWJIEHA:  TOPEHUE,  KAa4EeCTBEHHBIE  PEaKIMU
(obecuBeunBanre OPOMHON BOJBI M PACTBOpA I€pMaHraHaTa Kajiwus), THApaTaIus,
noaumepusanus. [IpumeHeHne STHIeHa HA OCHOBE CBOMCTB.

MP 9, YV P2,
VYKL, VY] T4,
TP 2
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Ipakrnyeckoe 3anaTHe 21 30Mepusa U HOMEHKIIATypa aJIKEHOB 3 JIP 7, MP 2, MP9, | JIP 10
YV P4, YVIK2,
YYAIILIIPS
JlaGoparopHoe 3ansitne 3 IlomydeHune MeTaHa M STWICHA U U3YUCHHE CBOWCTB 3 JIP7,MP 2, MP 2, | JIP 10
YVYIOP7, VY] K3,
YYOAILIIP 5
JduenoBbie yriesopopoabl [loHsATHE O AMEHaX Kak yYrieBOIOPOAAX C JABYMS 2 JIP 11, JIP 14 MP 3, | JIP 10
IBOWHBIMU CBsI3AMHU. ColpspKeHHBIE THeHBl. XUMUYeCKHe cBoicTBa Oyranuena-1,3 MP9, YVIAP2,
U W30IpeHa: obecuBednBaHWE OpPOMHON BOABI M IIOJMMEpPH3AIUS B KAYIyKH. YYOAKIL, YV 114,
HarypanbHblil M cUHTEeTHYECKHE KaydyKH. Pe3una. 1P 2
[pakTuyeckoe 3anaTue 22 Kayayku. 3 JIP7,MP 2, MP 2, | JIP 10
YV P7,YVIK3,
YY1, IIP 5
IIpakTHuyeckoe 3ansitue 23 M3omepus W  HOMEHKJIATypa  JIUCHOBBIX 3 JIP7,MP 2, MP9, | JIP 10
YIJIEBOJIOPOJOB YYAP4, YYOK2,
YYOQIT1,1IP 5
AJkuHbl.  AnertwieH.  XUMHYECKHME ~ CBOWCTBAa  aleTWIEHA:  TOpPEHHUe, 2 JIP 11, JIP 14 MP 3, | JIP 10
oOecIiBeunBaHUe OPOMHOM BOJIbI, PUCOCAUHCHHUE XJIOPOBOAOPOIa U THUAPATALIUS. MPO9, YV P2,
[Ipumenenue anerusneHa Ha OCHOBE CBOMCTB. MexkiaccoBas H30MeEpHUs C YYAKL VY114,
alIKaJueHaMU. I1P 2
Ipakrnyeckoe 3auaTue 24 V30Mepust 1 HOMEHKIATYpa aJIKUHOB 3 JIP7,MP2, MP9, | JIP3
YYAPA4, VY] K2,
YYAIT1,1IP S
Tema 2.4 Coaep:xkanue yueOHOro MaTepuaJia YpoBensn
ApomaTuyeckue O0CBOEHUS
yriaesoaopoabl | Apensl. ben3on. XuMmmudeckne cBoiicTBa O€H307a: TOPEHHE, PEaKIMU 3aMEIICHUS 2 JIP 11, JIP 14,MP 3, | JIP 9, JIP 10
€ro roMoJioru (ranorennpoBaHue, HUTpoBaHue). [IpumeneHne G€H3071a HA OCHOBE CBOHCTB. MP 9, YV P2,
YV K4, YYIII4,
I1P 2
I'omonorun 6ensona. M3omepus u HoMmeHknaTypa. CsoiictBa. Ilomydenue u 2 JIP 11, JIP 14,MP 3, | JIP 9, JIP 10
NIPUMEHEHHUE. MP9, VVIP2,
YV K4, YYIII 4,
I1P 2
IIpakTuuyeckoe 3aHaTHe 25 lM3oMmepus W HOMEHKIATypa  apOMaTHYECKHX 3 JIP 7, MP 2, MP 9, | JIP 3
YIJIEBOJIOPOJOB YV P 4, YY] K2,
YYAITL,1IP S
Tema 2.5 Conep:xanue yue0HOTro MaTepuaJia Yposensn
IIpupoannbie O0CBOCHUHA
MCTOYHUKH [Ipupoanslii ra3: cocraB, NPUMEHEHHE B KaU€CTBE TOILIMBA. 2 JIP 5, JIP 14,MP 3, JIP 3, JIP 9, JIP 10
YIJ1€BOA0POI0B He¢s. CocraB n nepepadotka Hedru. [leperonka nedru. Hedrenponykrsr. Kpekunr MP 9, YV P2,

HedTenpoykToB. KaMeHHbIH yroiib.

YYAKIL, YYAIIS,

13




P 2

IIpakTuyeckoe 3ansirme 26 XuUMUs YrJIEBOJOPOIHOIO CHIphS M MOs Oymymias 3 2 JIP 7, MP 2, MP 9, | JIP 3,JIP 9, JIP 10
npogeccus YV P 4, VY] K2,
YYAII1,1IP S
Tema 2.6 Copep:xaHue yuedOHOro MaTepuaJia YpoBens 10
Cnupthl 4 O0CBOEHUS
henosnt IIpenenbHbie 0qHOATOMHBIE cCIUPTHI. [lomydenne sTaHOIa OPOKEHUEM TIFOKO3BI 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
U TUApaTanueil sTmieHa. | mapokcmwibHas Tpynna Kak GpyHKIuoHamsHas. [loHsaTHe MPO9, VYV PS5S,
0 IpelNeNbHbIX OJHOATOMHBIX CHUpPTaX. XHMHUYECKHE CBOWCTBA JTaHOJA: YYOK4, VY114,
B3aUMOJICHICTBUE C HATpUeM, oOOpa3oBaHME MPOCTHIX M CIOXKHBIX 3(PHPOB, P 2
OKHCIICHHE B anpierui. [IpuMeHeHne 3TaHOIA Ha OCHOBE CBOMCTB. AJIKOTOJIHU3M,
€ro NMOCJEeACTBYUS U NpeaynpexICHHE.
MHoroaroMHble CHUPTHL. [JIMIEPUH Kak MPEACTaBUTEIh MHOIOATOMHBIX 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
cnuptoB. KadecTBeHHass peakluss Ha MHOTOaTOMHbIEe chnupTel. llpumeHeHue MP 9, YV PS5,
TJIMIEpUHA. YV K4, VY114,
1P 2
®enonbl. Ousnyeckre W XUMHYCCKHE CBOWCTBa (eHoNa. B3auMHOe BIMsHEE 2 2 JIP 11, JIP 14 MP 3, | JIP 3,JIP 9, JIP 10
aTOMOB B MOJICKyJie ()eHOJA: B3aUMOJICHCTBHE C TUAPOKCUIOM HATPHS W a30THOM MPO9, VYO P2,
kuciotoi. [IpuMeHeHme (eHOoTa Ha OCHOBE CBOMCTB. VYYAKL VYO 114,
I1P 2
JlaGopaTtopnoe 3anmatue 4  CBolicTBa cnupToB. I3ydeHHMe pacTBOPHUMOCTH 3 2 JIP7,MP 2, MP 2, | JIP9,JIP 10
CIIUPTOB B BOJIE€, OKUCJIEHUE CIIMPTOB PA3JIMYHOIO CTPOEHHSI XPOMOBOM CMECHIO YYAP7, VYOK3,
YYAMLIIP 5
IIpakTuuyeckoe 3ansTHe 27 V30Mepus 1 HOMEHKIATypa CIUPTOB M (DEHOJIOB 3 2 JIP 7, MP 2, MP 9, | JIP 3
YYOA P 4, YV K2,
YYOII1, TIPS
Tema 2.7 Copep:xaHue yueOHOIro MaTepuaJa YpoBensn 6
AJberuabl 1 OCBOEHUS
KEeTOHBI Auabaeruabl. Keronbl. [lonsTre 06 anbpaeruiax u .KeToHaX. AJbAETHIHAS TPYyIINa 2 2 JIP 11, JIP 14, MP 3, | JIP 3, JIP 9, JIP 10
Kak (QyHKnuoHanbHas. dopManbaerdg W €ro  CBOMCTBA: OKHCICHHE B MP 9, YV P4,
COOTBETCTBYIOILIYIO KHCIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIMWA CIUPT. YYAKL, YYII14,
[TomyyeHne anbaeruAOB W KETOHOB OKHCJIEHHEM COOTBETCTBYIOIIMX CITMPTOB. IP 2
[Tpumenenne Gopmaibernia Ha OCHOBE €ro CBOHCTB.
JlaGopartopHoe 3ansitue 5 . OKUCIIEHHE CIIMPTA B aNbJETU 3 2 JIP7,MP 2, MP2, | JIP3
YVYIAP7T,YVIK3,
YYAI1,1PS,
IpakTnyeckoe 3anaTHe 28 M3oMepus 1 HOMEHKIIATYpa albAETHIOB U KETOHOB 3 2 JIP 7, MP 2, MP 9, | JIP 3
YV P 4, VY] K2,
YYAIT1,1IP S
Tema 2.8 Copep:xanue yue0HOro MaTepuaJia Yposensn 6
Kap6onoBbie OCBOEHUS
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KHCJIOTHI Kap6onoBrie kuciaorbl. [lonstue o kapOOHOBBIX KucioTaX. KapOokcuiibHas 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
rpymnna Kak (yHKIHOHAIbHAsA. | OMOJIOTHYECKHH PsiAl IPEENbHBIX OJJHOOCHOBHBIX MP 9, YV P 3,
KapOOHOBBIX KHCIHOT. [lorydeHne kKapOOHOBBIX KHCIOT OKHCICHHEM albIeTHIOB. YYOAKIL, YV 114,
XUMIYECKHEe CBOWCTBA YKCYCHOH KHCIOTHI: OOIIHME CBOMCTBa ¢ MHHEPAaIHHBIMHU Ip 2
KHCJIOTaMH U peakuus stepudukanyy. [IpuMeHeHne yKeyCHOW KUCIOTH Ha OCHOBE
CBOMCTB. Bricine KxupHble KUCIOThI HA NPUMEPE MaJbMUTUHOBON M CTEAPUHOBOM
JlaGopaTtopnoe 3ansaTHe 6 IlomydeHnme ykcycHO# KHCHIOTHL PacTBOpHMOCTB 3 JIP7,MP 2, MP 2, | JIP 3,JIP 9,JIP 10
KapOOHOBBIX KHCJIOT B BoZie. B3anMmoieiicTBHe YKCYCHOM KHUCIIOTHI ¢ METaJUIAMHU YVYAP7, VYIOK3,
YYAII1,1IP 5,
IIpakTuuyeckoe 3ansitue 29 CocraBieHHE CTPYKTYPHBIX (OpMyn KapOOHOBBIX 3 JP7,MP 2, MP9, |JIP3
KHUCIIOT YYAPS, VYYOK2,
YYAIT1,11P 3
Tema 2.9 Conep:xkanue yueOHOT0 MaTepuasa YpoBensn
Cao:xubie 3¢pupbl OCBOCHUS
U KU PBI Cnoxuble 3pupbl W :KMpbl. [lomydyeHHe CIOXHBIX 3(QHUPOB peakiuen 2 JIP 11, JIP 14MP 3, | JIP 3, JIP 9, JIP 10
stepudukanuu. CoxHbIe 3PHUPHI B IPUPOJIE, UX 3HaYCHHUE. [IpMEHEHUE CII0KHBIX MP 9, YV P2,
3(HUpPOB HA OCHOBE CBOWCTB. YYIKI, YYIII5,
Kuper xak cmoxHble 3¢upbl. Kimaccupukamms >xupoB. XUMHYECKHE CBOWCTBA P 2
KHUPOB: THUAPOJIU3 W THAPUPOBAHHWE >KUAKHX >XHUPOB. [IprMeHEHHWE >XHMPOB Ha
OCHOBE CBOICTB. MbLia.
JlabopaTopHoe 3ansitue 7 CBOMHCTBa )XKUPOB 3 JIP7,MP 2, MP 2, | JIP 3,JIP 9, JIP 10
YYAP7, YV K3,
YYAII1, 1P 7
Tema 2.10 Coaep:xkanue yueOHOro MaTepuaJa YposBensn
Yriaesoasl. O0CBOCHUS
Monocaxapuabl. YTJIEBOABI, WX KiIacCUpUKaAIUA: MOHOcaxapuabl (TIHOKO3a, 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
(bpykTO32a), MTUcaxapuabl (caxapo3a) U HoJaucaxapu sl (KpaxMai U [eJUTI0JI03a). MP 9, YV]IP 6,
I'mroK03a — BEIIECTBO C ABOMCTBEHHOM (DYHKIMEH — abIeTHIOCIHPT. XUMHUICCKUE YYAKL YYIIIS5,
CBOMCTBA TUIIOKO3BI: OKHCJICHHE B TJIIOKOHOBYIO KHCIOTY, BOCCTAHOBJICHHE B Ip 2
copbur, criuproBoe OpoxxeHue. [IpuMeHeHne TITI0K036I Ha OCHOBE CBOWCTB.
3HaueHHe YIieBOIOB B JKUBOHM MPUPOJE U KU3HM uyesoBeka. [oHsATHE O peakiusx
MTOJIMKOHJICHCAIIH M THPOJIN3a Ha MPHMEpe B3aUMOIIPEBPAIIECHHUIl: TIII0K03a —>
TIoJIMCaxapu.
Jducaxapuasl 1 nojaucaxapuibl. (caxapo3a, KpaxmaJ HeJUII0J1032a) 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
[Monyuenwue, pusnueckne U XMMHUYECKHE CBOWCTBA, IIPUMEHEHHE. MP 9, YV P2,
YV KL, VY114,
I1P 2
JlabopaTopHoe 3ansitue 8 CpoiicTBa yrieBoJoB. B3aumonelcTBUE IIIOKO3BI C 3 JIP7,MP 2, MP2, | JIP3,JIP9,JIP 10

THPOKCHIOM MEJTH, PEAKIIHs «CepedpsHOro «3epkaay JlefcTBHe aMMHUAYHOTO
pacTBopa okcuia cepedpa Ha caxaposy.

VVAP7, VYIK3,
VYL, TIP 5,
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IpakTnueckoe 3ausiTue 30 Yriesoasl. Pemenue 3anay. 3 2 JIP7,MP2, MP9, | JIP3
YV PS5, YVIK2,
YYAIIL,IIP 3
Tema 2.11 Copep:xaHue y4edOHOTo MaTepuaJa YpoBens 14
A3oTcoaep:kauine OCBOEHHSI
OpraHM4ecKkue Hutpocoenunenusi. CtpoeHne W cHnocoObl TOIXYYeHUS HUTPOCOSAWHCHHH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3,JIP 9, JIP 10
BellecTBa CBoiicTBa HUTPOCOCIHMHEHHIA. MP9, VVIP2,
YYIAKIL, VY114,
I1P 2
Amunbl. [Toratne 00 amuHax. Anm¢paTHdecKue aMUHBI, MX Kiaccupukamus u 2 2 JIP 14,MP 3, MP 3, | JIP 3, JIP 9, JIP 10
HOMEHKJaTypa. AHWINH, KaK OopraHudeckoe ocHoBaHue. [lomyueHue aHuWnIMHA U3 YV P2 YVVYIKI,
HUTpOoOeH301a. [IprMeHeHe aHNIMHA Ha OCHOBE CBOWCTB. YV I14,1IP 2
AMMHOKHUCIOTBL. AMHHOKUCIOTHI Kak aMmdoTepHble AU YHKIIMOHAIHHBIC 2 2 JIP 14,MP 3, MP 9, | JIP 3,JIP 9, JIP 10
OpraHuyYecKue COeIMHEHUSI. Xumuueckre CBONCTBa aMUHOKHCJIOT: YV P6,YYIKI,
B3aMMOJICHiCTBME CO IIEJIOYaMH, KHUCIOTaMH M JApPyr C JAPYyroM (peaxius YV I14,1IP 2
nojukoHAeHcaru). [lenTunHas cBA3b M HodMIenTHARl.  [IpumeHeHue
AMHHOKHCJIOT Ha OCHOBE CBOMCTB.
Benxu. benku B npupone. [lepBudnast, BropudHas, TPETUUHAS CTPYKTYPBI OEIIKOB. 2 2 JIP 11, JIP 14MP 9, | JIP 3,JIP 9, JIP 10
Xumudeckne CBOWCTBAa OENMKOB: TOpEHHUE, NCHATypalus, THAPOJIH3, LBETHBIC MP9, VVIIP7,
peaxmmn. bruonornyeckue GyHKIUN OCIKOB. YYAKL, VYO 114,
I1P 2
JlaGoparopHoe 3ansitne 9 I[BeTHBIC peakuny Ha Oenku. JleHaTypanus Oenka. 3 2 JIP7,MP2, MP2, | JIP3
YYAP7, YV K3,
YYAII1,10PS,
IpakTnueckoe  3ausTue 31 CocraBneHne  CTPYKTYpHBIX  (opMyl 3 2 JIP7,MP 2, MP9, | JIP3
A30TCOJIEPIKAIINX OPTAHUYECKUX BEIECTB YYAPS, YYOK2,
YYOQIT1,1IP 3
HyxkiaeunoBsble kuciaorsl. [IHK, PHK 2 2 JIP 11, JIP 14, MP 5, | JIP 3, JIP 9, JIP 10
MP 9, YV P2,
YYOAKIL, VYOI 5,
I1P 2
Tema 2.12 Copep:xaHue yueOHOIro MaTepuaJa YpoBensn 6
IHoaumepsl OCBOEHUS
Hoaumepsl. benku u mommcaxapuapl Kak OHOITOTUMEPHI. 2 2 JIP 11, JIP 14MP 7, | JIP 3,JIP 9, JIP 10
IMnactmaccel.  IlomydeHue — momMMeEpoOB — peakuued  HOMMMEpHU3aluud U MPO9, YV P6,
MOJUKOHJEHCAMU. TepMOIJIacTUYHble M  TEPMOPEAKTHBHBIE  IJIACTMACCHI. YV KL, VY114,
[IpeacraBuTenu niuacTMacc. Ip 2
Bosnokna, ux wiaccugukanus. ITomydenne BosmokoH. OTAenbHBIE NPEICTaBUTENN
XMMHYECKHUX BOJOKOH.
IpakTnueckoe 3ausitue 32 BosnokHa. [Inactmaccet 3 2 JIP7,MP 2, MP 9, JIP 3, JIP 9, JIP 10

VYIIP 4, VY K2,
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VY2, 1P 5

Tema 2.13 Conep:xanue yueOHOro MaTepHuaJa YpoBeHb 8
XUMHuSI ¥ KH3Hb. O0CBOEHMS
Xumus 1 opranu3m yenoneka. JKupwl. YrieBoasl. benku. Butamunsl. [lummessie 3 2 JIP 11, JIP 14, MP 3, | JIP 3, JIP 9, JIP 10
00aBKH MP9, VVIAPS,
VVIK4, YYOI12,
IP 1
IIpakTuuyeckoe 3ansitne 33 O3zHakOMJIEHWE C KOJUICKIMEH ymoOpeHWid u 3 2 JIP 7, MP 2, MP 9, JIP 3, JIP 9, JIP 10
MIECTHIIN/IOB, JICKAPCTBEHHBIX CPEACTB, CPEICTB OBITOBOH XUMUH YV P4, YVIK2,
YYAII1,1IP 5
IIpakTnyeckoe 3ausTue 34 ['eHeTHUECKAas CBSI3b OPIrAaHUYECKUX COSAUHEHUN 3 2 JIP 7, MP 2, MP 9, JIP 3
YV P4, YYIK2,
YYIQIT1,TIP 5
IIpakTnueckoe 3ausitue 35 PemeHue 3agady Ha HaxOXKIACHHE MOJEKYISIPHON 3 2 JIP7, MP 2, MP 9, JIP 3
(opMyJIBI BELIECTB YV P4, YYIK2,
YYIIT1,TIP 5
Tema 2.14 O0001EeHne 3HAHUI 0 XUMHH 3 1 JIP 4, JIP 5,JIP 9, JIP | JIP 3, JIP 9, JIP 10
O0001eHne 13, MP 4, MP5, MP
3HAHUH 0 XUMHUH 7, YYIAP3 VYV
K1, YYOITL1,IIP5
Bcero 185

Tlo kascooti meme onucvigaemcst cooepaicanue yiebHo2co mamepuanda (6 OUOaKMu4eckux eOUHUYax), HaUMeHo8aHus HeoOX0OUMbBLX 1AOOPAMOPHLLX
pabom, npakmu4eckux U UHbIX 3aHAMUL, 8 MOM YUCLe KOHMPOIbHbIX pabom, a MakKdce memamura camoCmossmenbHol pabomvl. YposeHv ocgoeHus
NPOCMABNIACMCs HANPOMUE OUOAKMUUECKUX eOUHUY (ommedeHo 08yms 36e300ukamu). Ecau npedycmompenuvl kypcogvle npoekmul (pabomul) no
oucyuniune, npugooumcs ux memamuxa. Obdvem 4acoe onpeodensemcs no Kaxcoou no3uyuu cmoaoya 3 (ommedeHo 36e3004KOlL).

ﬂﬂ}l XapakmepucmukKu ypoeHsa 0C60€HUA yueﬁnozo mamepuaia ucnojib3yromca cvzedytomue 0003HaueHuA:

1 — o3naxkomumenwvHwiil (60cnpoussederue uHpopmayuu, y3Hagarue (pacnosnasanue), 0OvIACHeHue paree U3y4eHHbIX 00beKmMos, C8OUCMS U M.N.);

2 — penpoOyKmusHblil (8bINOJHEHUE 0esIMEeNTbHOCMU N0 00PA3Yy, UHCMPYKYUU ULU NOO PYKOBOOCBOM,);

3 — npodykmueHwlil (camocmosmenbHoe NIAHUPOBAHUEe U BbINOIHEHUe 0esiIMelbHOCMU, peulerie nPodIeMHbIX 3a0al,).
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YIIB.10 XUMUSA

3.1. Mamepuanvno-mexuuueckoe obecneuenue
Peanu3zanus mporpaMmsbl peonaraeT Hatnune y4eOHOro KaOuHeTa « X UM,
O06opynoBaHue y4eOHOro KaOMHeTa U pabovnx MECT KaOHWHeTa:

- IOCa/I0YHbIE MECTa 0 YUCITy CTY/ICHTOB,
- pabouee MeCTO IpenoaBaTess,
- paboyas U UHTEpaKTUBHAs JOCKa,
nepuoanueckas cucrema . . Menzeneesa;
KOMIUIEKT Y4eOHO-HAIISIIHBIX TOCOOMit: « Mozenu aTOMOB AJis COCTaBICHUSI MOJIENEe MOJIEKYII CO
CTEPKHAMUY;
TaOJIMIIBI U IIAKATHI,
KOJUTIEKLIUS 00pa3iioB HePTH U HeDTENPOAYKTOB, KoyeKuus «KaMeHHbIH yroiab 1 IpOAYKIUS
KOKCOXMMHYECKOTO IPOM3BOJICTBAY; KoJuteKuus «Ilmactmaccey; « MuHepassl ¥ TOPHBIE TTIOPOIBI»;
«UyryH u ctanby»; «MeTaibl u criaBby; «HepTh 1 npoykThl iepepaboTkuny; « TommuBoy;
«BomokHay;
TexHuuyeckue cpeacTBa 00ydeHHUs:
- MYJIbTUMEIUNHBIN IIPOEKTOP,
- KOMITBIOTED,
- DKpaH,
- UHTEpaKTUBHAs JOCKa.
3.2. Hughopmayuonnoe obecneuenue 06yuenusn
Ilepeuens ucnonvzyemoix yueonvix uzoanuit, Hnmepnem-pecypcos, 00noinumenbHo
aumepamypol
OcHOBHBIE HICTOYHUKH
1. Tabpuansn O.C., Ocrpoymosa E.E., OctpoymoB WN.I"., CnankoB C.A. Xumus s npodeccuii u
CMEeLUAIbHOCTEN €CTeCTBEHHO-HAYYHOT0 NpoQuiis: yuel. Ui CTY. YUpexkAeHul cpea. npod.
obpazoBanus / O.C.I'abpuansin, E.E. Octpoymosa, N.I'. Octpoymos, C.A.Cnaakos; o
penakuueit O.C.I'abpuasnisina, — 4-e uzn., crep. M : 3parenbckuii eHTp «Akaaemusi».,2018 -
400c. | SBN 978-5-4468-6572-7
2. Tabpwmansn O.C., Octpoymosa E.E., Octpoymos WN.I'., CnaakoB C.A. XuMus: npakTUKyM
yue0. mocodue Juist CTy. yupexaeHnuii cpea. npod. oopazosanus / O.C.I'aGpuoisn, E.E.
Octpoymoga, N.I'. Octpoymos, C.A.Cnaakos; non penakuueit O.C.I'abpudnsina, — 6-¢ usz.,
ctep. M : U3marensckuii ieHTp «Akanemus»., 2017 - 304c. ISBN 978-5-4468-4807-2

JlonoJTHUTEeIbHBbIC HCTOYHUKH:

3. Tabpuansn O.C., OctpoymoB WU.I'. EctecTtBo3Hanue. Xumus: y4ueO. sl CTY. YUPEKICHUN
cpen.npod. oopazoBanust/ O.C. 'abpuassia, U.I.OctpoymoB — M.: U3gaTenbckuii EHTp «AKaaeMUs»
2018.-240c. ISBN 978-5-4468-6501-7

JJIeKTPOHHBIE PecypcehI:

4. http://www.xumuk.ru/ cBoOoaHbIi — (15.06.2021).
5. https://himija-online.ru/ cBoOoaHbIN — (15.06.2021).
6. http://www.hemi.nsu.ru/ cBoOoaubii — (15.06.2021).

7.becrinatHast snekTpoHHas Oubnmoreka oHnaiiH "EnuHoe OKHO goctyna K 00pa3oBaTelbHBIM
pecypcam. [ DnekTporHsIi pecypc] — Pexxum nocryna: http://window.edu.ru/

cBoOoaHbIi — (3.06.2021).

8. denepanbHbIi 1EHTp UHPOPMAIIMOHHO - 00pazoBaTenbHBIX pecypcoB (PLIMOP) [DnekTpoHHBIH
pecypc] — Peskum mocryma http://fcior.edu.ru/

cBoboaHbIN — (3.06.2021).

9.9BC "HOpaiit Pesxum mocryma: https://biblio-online.ru/

cBoboaHbIN — (3.06.2021).
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4 XAPAKTEPUCTUKA OCHOBHbBIX BUJOB JEATEJIBHOCTHU OBYYAIOIUXCSA

Copep:xanue o0y4eHns (pasaesabl

XapaKTepHCTmca OCHOBHBIX BH/IOB J€ATCJIBbHOCTH

(I)OpM])I H METOAbI

NPpOrpaMMeI) o0yuamuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIi- OLICHKH
npeaMeTHBIX)
Tema 1.1 OcHOBHbIC IIOHATHS H JlaBaTh ompeneneHue U ONepupoBaTh XUMHUYECKUMU
Tectuposanue;

3aKOHbI XUMHUH

TIOHATUAMHU XUMHUHU

DopMynUpOBaTh  3aKOHBI COXPAHEHHUS MAacChl BEIIECTB H
IIOCTOSTHCTBA COCTaBa BEMIECTB. YCTAaHOBKAa IPUYMHHO-
CIIEICTBEHHON CBS3M MEXIY COICp)KaHHEM 3THUX 3aKOHOB H
HaNMCaHUEeM XHUMUYEeCKUX (pOpMyIT i ypaBHCHHUH.

DKcnpecc-omnpoc.

[IpakTryeckoe 3aHATHE
1,2

JlaBath OTIpeNeIeHus W OIEepPUpPOBATH XAMHUYECKUMH
MOHATHSIMU
Tema 1.2 Ilepuoanyeckuii 3aK0H U
JlaBaTh OTpENeICHus] W OIEepPHpPOBaTh  XHMHUYeCKUMHU | TecTupoBaHmeE,
nepuoauYecKas cucreMa
IIOHATUAMHU

XMMHYECKHX 3JIeMeHTOB
J.MA.MeHnpaeneeBa U CTpOCHHE
aToma.

YcraHaBIMBaTh 3aBUCHUMOCTH CBOMCTB XMMMYECKUX BEIICCTB
OT CTPOCHHS AaTOMOB OOpa3ylIIUX HUX XUMHYCCKUX
3JIEMEHTOB. XapaKTepUCTUKA BAXKHEUILINX TUIIOB XUMHUYECKUX
CBSI3€M 1 OTHOCUTEIBHOCTH 3TOM TUITOJIOTHH.

VYcraHaBnuBaTh SBOJIOLMOHHYIO CYIIHOCTh MEHJIEIEEBCKOM
U COBpPEMEHHOH (OPMYTHPOBOK MEPHOIMYECKOTO 3aKOHA
AU .MenneneeBa. OObsICHEHHE  (QHU3MUSCKOTO  CMEICTA
CHMBOJIHKHA TIEPHOANICCKOH TaOJIUIIBI XAMHYECKUX
anemenToB JI.Ml.MeHneneeBa (HOMEpOB 3IIeMEHTa, MEpHOJA,
TPYIIIEI) U YCTAaHOBKA TPUIUHHO-CIICACTBEHHON CBS3H MEXIY
CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH W3MEHECHHS CBOMCTB
9JIEMEHTOB M OOpa30BaHHBIX WMHU BEIIECTB B MEPHOJAX H

rpymnnax.

DKcnpecc-onpoc.

[IpaxkTryeckoe 3aHATHE
3,45

Tema 1.3
CTpoeHue BemecTna.

YcraHaBIMBaTh 3aBHUCHMMOCTH CBOMCTB XMMMYECKUX BEIIESCTB
OT CTPOCHHS aTOMOB OOpasylolmMX WX XHMHUYECKUX
3JIEMEHTOB. XapaKTepPUCTUKA BaXKHEHIINX TUIIOB XUMHUYECKUX
CBSI3€M Y OTHOCUTEIBHOCTH 3TOM THUITOJIOTUH.

VYcraHaBIMBaTh ~ 3aBUCHMOCTh MEXKAY KAaueCTBEHHOH U
KOJIMYECTBEHHOW CTOPOHAMH XHMHYECKHX OOBEKTOB U
mpoueccoB. PerreHne pacdeTHBIX 3amady MO0 XUMHYECKUM
(dbopMmynaM U ypaBHEHHAM

TectupoBanue;
DKcnpecc-onpoc.

[paktuyeckoe 3austue 6,
7

Tema 1.4 Bona. ArperatrHble

HaBate  ompexpeneHus W onepupoBath  xumuueckumu | [IpoBepounas pabora;
cocrossHUsl. PacTBopbI
TIOHATHSIMH
TectupoBanue;
Okcmpecc-ompoc.
[IpakTrueckoe 3ansarue 8,
naboparopHoe 3aHsaTHE 1
Tema 1.5
OOBsICHATD XMUMHUYECKHE SIBJICHHS, MPOUCXOoAsummx B | TectupoBaHue;
ducnepcubie cucrembl. UcTHHHBIE
pupoze, OBITY U HA IIPON3BOJCTBE.
pacTBOpbI DKcnpecc-omnpoc.

Tema 1. 6 Teopus
3J1eKTPOJIMTHYECKOi AUCCOnUaANUU

YcTraHaBIMBaTh 3aBUCHUMOCTH CBOWCTB XMMHYECKHX BEIICCTB
OT CTPOCHHS AaTOMOB OOpa3ylOmMUX WX XHMHYECKUX
JJIEMEHTOB.

TectupoBaHnue;

DKcHpecc-omnpoc;
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DopMyITUpOBaTh OCHOBHBIC MTOJIOKECHUS TEOpUHU
AJIEKTPOJIUTUIECKON AUCCOMALIMM U XapAaKTEPUCTHKA B CBETE
9TOM TEOPHHM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCJIMHEHU I

ITpakTudeckoe 3ansarue 9

Tema 1.7
XuMudecKHe peakmnu

JaBaTe  ompeznelleHUs U ONEPUPOBATH  XUMHUYECKUMH
HNOHATUIMHU

Hcnonb3oBats B ydeOHOH H©  mpodeccHoHaTbHOU
JEATCIIBHOCTY ~ XMMMYECKME€ TEPMUHBI U CHMBOJIHKY.

OTpakaTh XUMHYECKHE TPOIECCHl C TOMOIIBIO ypPaBHEHMH
XUMHUUYECKUX pEeaKLUi

OOBSICHATh 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOH PEaKIHU U

MOJIOKCHUS ~XHMHYECKOTO PABHOBECHS OT  Pa3IHYHBIX
(akxTopoB

YcranaBnuBaTh 3aBUCUMOCTh MEXJYy KaueCTBEHHOHM U
KOHH‘IGCTBGHHOﬁ CTOpOHaMI/I XUMHUUYCCKHUX O61)GKTOB nu

nporeccoB. PellleHre pacUeTHBIX 3aJad M0 XUMHYECKUM
(dbopMyaM U ypaBHECHUSIM

KrnaccudunupoBaTh BemiecTBa M MPOLECCH ¢ TOYKU 3PEHUS
OKHCIICHUs-BoccTaHOBIEeHUsA.  CocTaBieHHe  ypaBHEHHIl
peaKLuii ¢ MOMOIIBIO METOJIA AIEKTPOHHOTO OalaHca.

[IpoBepounas pabora;
TectupoBanue;
DKcnpecc-onpoc.

[paktuyeckoe 3anstue 10

Tema 1.8. Knaccuduxanus
HEOPraHM4ecKnX COeIMHEHNN H UX

CBOMCTBA

[aBatb
TTOHATUSAMHI

OIpCAC/ICHUA W ONCpHUPOBATH XUMHYCCKUMHU

TectupoBanue;
DKcnpecc-ompoc.

IIpaktuueckoe 3ansaruel 1,
nabopaTopHOE 3aHATHE 2

Tema 1.9 Metanabl

XapakTepu3oBaTh COCTaB, CTPOCHHE, CBOWCTB, MOIYUCHHS U
npuMeHeHnss BaxkHeHmmx wmerawwioB (IA w II A rpymm,
TIOMHHUS, JKeJie3a, a B €CTECTBEHHO-HAYYHOM Ipoduie U
HEKOTOPBIX d-3JIEMEHTOB) U UX COCAMHEHUI.

[TpoBepounas pabora;
TecTupoBaHue;

DKcnpecc-ompoc.
[IpaxkTrueckoe 3aHATHE
12,13,14,15

Tema 1.10 Hemeraiisl

HaBate  ompeneneHuss M omepupoBaTh  xuMmuyeckuMmu | [IpoBepounas paboTa;
TIOHSITHSAMH
TectupoBanue;
DKcnpecc-omnpoc.
IIpakTuueckoe
3aHaTHel6,17.18
Tema 1.11. Xumns B 6bITY
OOBsICHATD XMMHUUYECKHE sBIEHMs, mnpoucxomsumx B | [IpoBepounas pabora;
npupone, ObITy W Ha mpousBoxacTBe. OmnpeneneHne

BO3MOJKHOCTEH MNPOTEKAHNUA XUMHWYCCKUX l'[pCBpaHIeHI/Iﬁ B
Pa3JINYHbIX YCJIOBUAX. COﬁJ’IIOHeHI/Ie IpaBuJI 5KOJOIrMYCCKU
TpaMOTHOT'O IIOBEJICHUA B Oprma}omeﬁ cpene.

OHeHI/IBaTB BIIUSAHUEC XHUMHNYECCKOTO 3arpsA3HCHUA
OKPYIKAIOIIECH CPeIbl Ha OPraHU3M YeJI0BEKa U JPYTHE )KUBbIC
opranu3mbl. CobmioieHre mpaBuil 6€30MacHOro OOpaIeHus ¢
TOPIOYMMHU ©W TOKCHYHBIMH BECIIECTBAMH, J'Ia60paTOpHBIM
000pyI0BaHUEM.

TecTupoBaHue;
Okcmpecc-omnpoc.

IIpakTnyeckoe 3anarue 19

Tema 1.12

O000menne 3HAHUH 1O 00IIel 1

HEOPraHu4ecKoi XuMHuu

Ymenne JaBaTb ONPEACICHUEC U OIICPUPOBATH XWUMUYCCKUMU
TIOHATUAMHU

IIpoBepounas pabdora;
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Tema 2.1
OcHOBHbIE NOHATHS OPraHUYECKOI
XHMHUH ¥ TEOPHUsl CTPOEHUS
OpPraHU4YeCKUX COeMHEeHU I

[aBarb
MOHITUSIMH

OIpCAC/ICHUA W ONCpUPOBATH XUMHWYCCKUMHU

q)OpMyJ'II/IPOBaTI) OCHOBHBEIC TIOJIOKCHHU A TCOpUU
XUMHUYECKOI0  CTPOCHUA  OPraHUYCCKUX COG,HI/IHCHI/Iﬁ u
XapaKTEepuCTHUKa B CBCTEC 3TOM TCOpUU CBOMCTB OCHOBHBIX
KJIaCCOB OPTraHUYCCKUX COCIUHECHUM

IIpoBoguts CaMOCTOSITEJIBHBIM ~ IOMCK  XUMHUYECKOM
WHPOPMALIUK C WCIOJNB30BAHHEM PAa3JIMYHBIX HMCTOYHHKOB
(HayJHO-TIOMYISIPHBIX W3JaHMH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MHTEpHETA).

[IpoBepounas pabora;

Tema 2.2
IpenesabHbIe YriieBO0POIbI

JlaBaTpb XAMUYIECKUMH

TIOHATUAMH

OTIpEJICTICHUsI M OIEPHPOBATh

VYcraHaBnuBaTh 3aBHCHMOCTH CBOMCTB XMMHUYECKHX BEIIECCTB
OT CTPOCHHS aTOMOB OOpasymIIUX HX XHUMHYECKUX
3JIEMEHTOB. XapaKTEepPUCTUKA BaXKHEHIINX TUIIOB XUMHUYECKUX
CBSI3€M 1 OTHOCUTEIBHOCTH 3TOM TUITOJIOTHH.

Ha3piBaTh  HM3y4YeHHBIE BeELIECTBA 10 TPUBHAIBHOW WIIH
MEXJIyHapOJAHOM HOMEHKJIAType M OTpakeHHE COCTaBa 3TUX
COCMHEHUII C TOMOIIBI0O XUMUYECKHX (DOPMYIL.

IIpaktuueckoe 3anarue 20

[IpoBepounas paboTa;

Tema 2.3
HenpenenbHbie yriieBoa0poOabI

JlaBaThb
TTOHSATHSIMHI

OIpEAC/ICHUA W OHNCPpHUPOBATH XUMHYCCKUMHU

VYcraHaBnuBaTh 3aBHCHMOCTH CBOMCTB XMMHUYECKHX BEIIECCTB
OT CTPOCHHS AaTOMOB OOpa3ylIIUX WX XHMHYECKUX
3JIEMEHTOB. XapaKTePUCTHKA BaXKHEHIINX TUIIOB XUMUYECKUX
CBSI3€M 1 OTHOCUTEIBHOCTH 3TOM TUITOJIOTUH.

HasBarb W3y4YEHHbIE BEIECTBA [0 TPUBUAIBLHON WU
MEXJIyHapOJHOH HOMEHKJIATYpE U OTpPa)K€HHUE COCTaBa 3TUX
COCIMHEHHUH C TIOMOIIBI0 XUMHUECKUX (HOPMYIIL.

IIpoBenuth CaMOCTOSITEJIbHBIA ~ TOUCK  XMMHUYECKOM
HHPOPMAIUK C HCIOJB30BAHUEM PA3JIMYHBIX HCTOYHHKOB
(Hay4HO-TIOMYISIPHBIX M3[aHMH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UHTEpHETA).

ITpoBepounas pabora;
TecTupoBaHue;
DKcnpecc-ompoc.

[IpakTHueckoe 3aHsTHE
21,22,23,24

JlaboparopHoe 3aHsTHE 3

Tema 2.4
ApoMaTH4yecKHe yriieBOI0POIbI H
€ro roMoJIoru

XapaKTepI/ISOBaTB COCTaB, CTPOCHUC, CBOﬁCTBa, MOJYUCHUS 1
MIPUMCHCHUSA BaKHEHUIIIMX KJIACCOB YrieBoaopoaoB (aJ'IKaHOB,
IIUKJIOAJIKaHOB, aJIKCHOB, AJIKMHOB, apeHOB) U uX HaubOolee
3HAYUMBIX B HapOIlHOXO3HI>'ICTB€HHOM IJIaHE Hpe[lCTaBPITeJ'IefI.

TecTupoBaHue;
DKcnpecc-omnpoc.

[IpakTryeckoe 3anarue 25

Tema 2.5
TecTupoBaHue;
IIpupoaHbIie HCTOYHHKH
YIJ1€BOOPOAOB [IpoBoguthb CaMOCTOSITENIBHBI ~ MOMCK ~ XUMHYECKOH | DKcmpecc-ompoc.
HHPOPMALIUU C HUCIOJNB30BAHHEM PAa3JIMYHBIX HCTOYHHKOB
o IIpakTnyeckoe 3anarue 26

(HayIHO-TIOMYJISIPHBIX M3IaHHUHA, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MaTEpHETA).

Tema 2.6

CnupThl 4 (peHoJIbI

Has3Banune wu3y4eHHBIX BELIECTB 10 TPHUBUAILHON WU
MEXJIyHapOJHONH HOMEHKJIATYpE M OTpa)K€HHE COCTaBa 3TUX
COEIMHEHUH C MTOMOIIBI0 XUMHUYECKHUX (GOPMYIL.

[IpoBepounas paboTa;
DKcnpecc-omnpoc.

[IpaxTryeckoe 3ansThe 27
naboparopHoe 3aHsTHE 4

Tema 2.7
AJIbIEeruabl 1 KeTOHDbI

Ymenne JaBaTb ONPEACICHUEC U OIICPUPOBATH XWUMUYCCKUMU
TIOHATUAMHU

ITpakTudeckoe 3ansarue 28
nabopaTopHas paboTa 5

21




AHalornyHasi XapakTepHUCTHKA BAXKHEWIIMX MpEeACTaBUTENCH
JPYTUX KIJIACCOB OPraHWYECKHX COCAMHCHHI: METaHOJa U
9TaHONIA, CIIOXKHBIX 3(UPOB, KHUPOB, MBLI, abJICTHIOB
(popmanbieruioB W ameTanbAeruaa), KCTOHOB (aleToHa),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCIOTBI, Ui S€CTECTBCHHO-
HAYyYHOrO mNpoQWIs TPEACTABUTENCH APYrUX  KIIACCOB
KHCIIOT), MOHOCaXapuaoB (TII0KO3B), JTUCaxapuaIoB
(caxapo3sl), moimcaxapumoB (Kpaxmajia ¥ IIeJUTIOJIO3HI),
AaHWIHA,  AMHUHOKHCJIOT, OCIIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KayIyKOB, ITACTMACC

TectupoBaHue;

Dkcnpecc-omnpoc.

Tema 2.8
KapOoHoBble KUCJIOTBI

AHaNOrMyHas XapaKTepUCTHKA BaXKHEUINUX IpEACTaBUTENEH
JOPYTUX KIJIACCOB OPTaHWYECKHX COCAMHEHHH: MeTaHOola H
9TaHONA, CIOXHBIX 3(UPOB, KHUPOB, MBUI, abICTHIOB
(popmanbrernioB u aneTanpieruia), KETOHOB (aleToHa),
KapOOHOBBIX KUCIJIOT (YKCYCHOW KHCIJIOTBI, JUISl €CTECTBEHHO-
HAy4YHOTO MpOQUIs TPEICTaBUTENEH JPYrHX  KJIacCoB
KHCIIOT), MOHOCaXapuaoB (TmIOKO3BI),  aUCaxapuaoB
(caxapo3spl), monucaxapuIoB (Kpaxmala U IEJUTIOJIO3bI),
AQHWINHA, AaMHUHOKHCJIOT, OCJIKOB, HMCKYyCCTBEHHBIX H
CHHTETHYECKHX BOJIOKOH, KAyIyKOB, ITACTMACC

Hazpanwne HN3Yy4YCHHBIX BCHICCTB 110 TpPIBPIaJ'IBHOIZ 501058
Me)KI[yHapOI[HOﬁ HOMCHKIJIATYPC M OTPAKCHUC COCTaBa J3TUX
COGZ[I/IHGHI/Iﬁ C IIOMOIIBIO XUMHYCCKHUX (bOpMyJ'I.

[IpoBepounas paboTa;
Okcmpecc-ompoc.

[IpakTrgeckoe 3ansTue 29
JabopaTopHoe 3aHATHE 6

Tema 2.9
Cio:xHbIe 3GUPBI U KUPBI

AHanorn4yHass XapakTepHCTHKa BaKHEHIINX IMPEICTaBUTEICH
JIPYTUX KIJIACCOB OPTaHWYECKHX COCAMHCHWH: METaHONa H
9TaHOJIA, CIOXKHBIX 3(UPOB, KHUPOB, MbLI, abJCTHIOB
(popmanbieruoB W ameTalbAeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOW KHCJOTHI, JJIsl €CTECTBEHHO-
HAyqyHOro mpouiIs NpPEACTaBUTENCH JOPYyrux  KJIacCoB
KHCIIOT), MOHOCaXapHuoB (TmIOKO3BI),  aUCAaxXapuaoB
(caxapo3sbpl), monucaxapuIoB (Kpaxmala U IIEJUTFOJIO3bI),
AQHWJIIHA, aMHUHOKHCJIOT, OCIIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAyIyKOB, ITACTMACC

[IpoBoauts CaMOCTOSITSJIbHBIM ~ MOMCK ~ XHMHYECKOM
HHPOPMALIUK C HCIONB30BAHUEM PAa3JIMYHBIX HMCTOYHHKOB
(Hay4HO-TIOMYISIPHBIX M3[aHMH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MaTepHETA).

ITpoBepounas pabora;
TecTupoBaHue;

JlaboparopHoe 3ausitue 7

Tema 2.10 Yriaesoasl.

AHajornyHas XapaKTepUCTHKA BaXKHEHIIUX IIpeJCTaBUTENEH
JPYrux KJIACCOB OPraHUYECKMX COEIUHEHHMH: MeTaHona |
9TaHONA, CJOXHBIX 3(HUPOB, KUPOB, MBUL, allbJICTUIO0B
(bopManbpaeruIoB W aleTaNbJeTHa), KETOHOB (areroHa),
KapOOHOBBIX KUCIOT (YKCYCHOW KHCIJIOTBI, JUIsi €CTECTBEHHO-
HAy4YHOTO MpOQHIs TpPEACTABUTENEH APYIHX  KJIACCOB
KHCJIOT), ~ MOHOCaxapuaoB  (TJIIOKO3BI),  JHCaXapuIoB
(caxapo3sl), mnonucaxapuloB (KpaxmMalla M [EJUIIOJIO3BbI),
aHWINHA, AaMHUHOKHCJIOT, OCJIKOB, HCKYyCCTBEHHBIX H
CHUHTETHYECKUX BOJIOKOH, Kay4qyKOB, IJIACTMAaCC

IIpoBoguts CaMOCTOSITENIBHBI ~ IIOMCK  XMMMYECKOH
nHPOPMAIMK C HCHOJIB30BAaHHEM pPAa3JIMYHBIX HCTOYHUKOB
(Hay4HO-TIOMYISIPHBIX M3JaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MaTepHETA).

IIpoBepouHas paboTa;
TectupoBanue;

[IpaxTraeckoe 3ansTue 30
nabopaTopHOE 3aHATHE 8

Tema 2.11
A30Tcoaep:Kalne OpraHnyecKne
BellecTBa

AHanornyHasi XapakTepHUCTHKA BAXKHEWIIMX MpeACTaBUTENCH
JOPYTUX KIJIACCOB OPTaHWYECKHX COEAMHEHHH: METaHOola H
9TaHONIA, CIOXHBIX 3(HPOB, KHUPOB, MBUI, aJbICTHIOB

IIpoBepounas paboTa;

TectupoBaHnue;
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(bopManbpaeruIoB W aleTAIbIETHIa), KETOHOB (areTroHa),
KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIOTBI, JUIS €CTECTBCHHO-
HAyYHOrO mNpo(WiIs TPEACTABUTENCH APYrUX  KIIACCOB
KHCJIOT),  MOHOcCaxapujaoB  (TJIFOKO3BI),  JHCaXapHOB
(caxapo3bl), moymMcaxapuzoB (Kpaxmalia U ICJUTEOJIO3HI),
AQHWJIMHA, AaMHUHOKHCIOT, OCIIKOB, HCKYCCTBCHHBIX U
CHUHTETUYECKUX BOJIOKOH, Kay4dyKOB, MJIaCTMACC

IIpoBoguts CaMOCTOSITEJIBHBII ~ IMOMCK  XHMHUYECKOH
WHPOPMALIUK C WCIOIB30BAHHEM PAa3JIMYHBIX HCTOYHHKOB
(HayJHO-TIOMYISIPHBIX M3JaHHH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos NHTEepHETA).

IIpaktudeckoe 3anstue 31
nabopaTopHoe 3aHsTHe 9

Tema 2.12 o .
Monuvepst XapakTepu3oBaTh  BaXHCHUIINX MpeACTaBUTENeh: Genku, | TecTUpoBaHuE,;
P HUCKYCCTBEHHBIX M CHHTETHYECKMX BOJIOKOHA, KaydyKH,
[pakTHyeckoe 3aHsATHE
ILIACTMACCHI
32,33
Tema 2.13

XHUMHSA U )KU3Hb.

IIpoBoauTs CaMOCTOSITEJIbHBIM ~ TOMCK  XUMHUYECKOU
UHPOPMALIUU C HCIOIB30BAHHEM PAa3IMYHBIX HCTOUYHHKOB
(Hay4YHO-TIOMYJISIPHBIX M3IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MuTepHeTa).

TectupoBanue;

[IpakTryeckoe 3aHsATHE
34,35

Tema 2.14 O6001eHNe 3HAHUH 11O
XUMHU

YMmenue JaBaTb ONPEACIICHUEC U OIICPUPOBATL XUMUYCCKHUMU
TIOHATUAMU

IIpoBepounas paboTa;
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