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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 OdbsacTh NpUMeHeHHs NPOrPAMMBI

PaGouas nporpamma yyebHoro npeamera XuMHusl SIBISETCSA YacThbIO MPOTrpaMMbl IOJITOTOBKU
cnienuanuctoB cpeaHero 3seHa B coorsercTBrr ¢ PI'OC CIIO (npuka3 MuHoOpHAYKH
Poccun ot 17.05.2012 N 413) (pexn. ot 11.12.2020) "O6 yrBepkaeHun (emaepaibHOTO
rOCyIapCTBEHHOT'0 00pa30BaTeIbHOTO CTaHIapTa CPEeIHETO 00IIero oopazoBanus”
(3apeructpupoano B Muntocte Poccun 07.06.2012 N 24480)
1.2 MecTo IMCHMIUIMHBI B CTPYKType HpPOrpaMMbl MOATOTOBKH CHEIUATNCTOB
CpeHero 3BeHa/MporpaMMbl MOArOTOBKHM KBAJU(PUIUPOBAHHBIX PA00YHUX, CJIYKAIAX
[Iporpamma Bxoautr B oOmIeoOpa3oBaTenbHblil yueOHbI nukia. OO6mme y4yeOHbIE
npeaMeTsl: pusnka, OUoIorusl, SKOJIOTrHsl, MAaTEMaTHKA.

1.3. ATTecTanusi npeaMmera

Peanuzanus mnporpammbel npeamera III1.02 Xwumusa compoBoxkaaeTcss TEKylled W
IIPOMEXYTOUYHOU aTTECTALUEH.

TCKYHIEUI arreécrauysa MNpOBOJUTCA Ha y‘I€6HI)IX 3aHATUAX.

npoBoAUTCA B hopmax:

- 0IIpOC;

- OIICHKA BBIMOJIHEHUS 3a/1aHUs HA TIPAKTUYECKOM 3aHSITHH,
- BBITIOJIHEHUE NMMCbMEHHOTO 3aJJaHMsI HA 3aHSTHH,

- camocTosTeNnbHas paboTa,

- TECTUPOBAHUE;

- KOHTpOJIbHAas padoTa,

-CEMUHap;

-XUMUYECKUH TUKTAHT.

1.4 O0bem yueOHOH TUCHUIIMHBI M BUAbI y4eOHOI padoThl

Tekymass arrecrauus

Bup yueo6Hoii padoThl

O0beM yacoB

O0bem 00pa3oBaTebHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 235
B TOM YHCIIC:
— TEOpeTHYecKoe 00yueHue 78
— TPAKTHYECKUE 3aHITHS 78
— 11a00paTOpHBIE 3aHSITHS (He npedycMOmpeHo) HE TIPETYCMOTPEHO
— caMOCTOsITeNbHas paboTa 79
—  KOHCYJIbTAINH HE MPelyCMOTPEHO
— TmpoMmexyroudHas arrectanus — /[OK 1
— 9K3aMeH 2




2. INTAHUPYEMBIE PE3YJIBTATBI

B pesynabrare wu3yueHus mnpeamera y oOOydarolUXcs — JIOJDKHBI OBITh  C(HOpPMHUPOBAHBI
JIMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIC PE3YIIbTATHI.
JInyHOCTHBIE pe3yJIbTaThI
OcBoeHne mporpaMMbl MpeaMeTa COMPOBOXKAACTCS (OPMUPOBAHUEM Y OOYYAIOLIUXCS
JUYHOCTHBIX PE3YJIbTAaTOB:

1) poccuiickyro TpaxAaaHCKYI0 MJIEHTUYHOCTh, TATPUOTU3M, YBOXKEHUE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTHU mepenl PouHON, TOp/IoCTH 3a CBOM Kpaid, cBo0 PoauHy, npouuioe u
HACTOALIEE MHOIOHALIMOHAJIBHOTO Hapoaa Poccuu, yBakeHHE TIOCYIapCTBEHHBIX CHUMBOJIOB
(repO, dnar, rumH);

2) TrpaXJaHCKYI0 NO3ULIMI0 KAaK AaKTUBHOIO U OTBETCTBEHHOI'O WIEHA POCCHUHCKOIO
o0111ecTBa, OCO3HAIOIIEI0 CBOU KOHCTUTYLIMOHHBIE IPaBa U 00S3aHHOCTH, YBAaXAIOILIET0 3aKOH U
IPaBOMOPSIIOK,  OONAJaloOmero  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOILEr0 TPaJULMOHHbIE HAllMOHAJBbHBIE U OOIIEYeIOBEYECKHE TI'yMaHHUCTUYECKHE U
JEMOKpPAaTUYECKUE 1IEHHOCTH;

3) TOTOBHOCTB K CIIY’>KCHUTIO OTe‘IeCTBy, €ro 3aluTe,

4) chopMuUpPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYyJIbTyp, a TaKkKe
pa3nuuHbIX (GopM OOLIECTBEHHOTO CO3HAHMWS, OCO3HAHHE CBOETO MECTa B TMOJHKYJIBTYPHOM
MUDE;

5) chopMHUPOBAaHHOCTH OCHOB CaMOpa3BUTHS W CAMOBOCHUTAHUS B COOTBETCTBUU C
00I11€YeIOBEYECKUMH IIGHHOCTSIMU W HUJeajJaMU TpPa)<JaHCKOro OOIIEeCTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOM JESTEIbHOCTH;

6) TOJICPAHTHOC CO3HAHHUEC HW IMOBCACHUC B IMOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH Auajor ¢ ApyruMu JIroAbMH, 10CTUTaTb B HEM B3aUMOIIOHUMAaHUSA, HAXOJUTh
O6H_[I/Ie oejm U COTpyaHHU4YaThb I UX HOCTHIKCHUS, CIIOCOOHOCTh MMPOTHUBOCTOATH UACOJIOTUN
9KCTPEMH3MA, HAllMOHAJIU3Ma, KCCHO(l)O6I/II/I, AUCKpUMHHAOWU 110 COOHAJIBHBIM, PCIIMTMO3HBIM,
paCoBbIM, HAOWUOHAJIBHBIM IIPU3HAKAM U JPYT'UM HECTATUBHBIM CONUAJIbHBIM ABJICHUAM;

7) HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMHU, JETbMH MJIAJIIIETO BO3pacTa, B3pOCIBbIMU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIe10BaTeNbCKOM, POEKTHOW U APYTHX
BUJAX JESATENIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE M TOBEJCHHE Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEYECKUX
IICHHOCTEI;

9) TOTOBHOCTH M CIIOCOOHOCTH K 0OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
NPOTSDKEHUHM BCEH JKU3HHW; CO3HATEIHHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHaIbHOM U O0IIECTBEHHOM JesITeIbHOCTH;

10) »scrernyeckoe OTHOLIEHWE K MHpPY, BKIIOYas OCTETHKY ObITa, HAay4yHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIICHUH;

11) mpuHsATHEe W peaTu3alMi0 IEHHOCTEH 3M0pOBOTO MU 0O€30MacHOro o0pas3a KU3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-030POBUTEIHHON
ACATCIIBHOCTBIO, HCHOPUATUC BPCAHBIX IIPHBBIYCK: Kyp€Hus, yHOTpe6J'IeHI/I$I aJIKOT'0JI4,
HApPKOTHKOB;



12) OepexHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K (DU3UYECKOMY |
IICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIIOJCH, YMEHHE OKa3bIBaTh
NIEPBYIO MIOMOIIIb;

13) oco3naHHBI# BBIOOp OynyIiel mpodeccuu U BO3MOKHOCTEH peann3aii COOCTBEHHBIX
JKU3HCHHBIX IUIAHOB;, OTHOIICHHE K MNPOo(ecCHOHaNbHON IEesITETbHOCTH KaK BO3MOYKHOCTH
y4acTusi B PEIICHWW JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0Jem;

14) chopMHUPOBaHHOCTh HKOJIOTUYECKOTO MBIIUICHHS, MOHUMAHUS BIMSHUS COLMAIBHO-
9KOHOMHYECKUX IPOLIECCOB HA COCTOSHHE NPUPOJHOM M COLUAIBHOW cpenbl; npuoOpeTeHue
OIIBITA IKOJIOTO-HAIPABJICHHON IEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3/JaHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO IMPUHATHUS
EHHOCTEN CEMEMHON KU3HU.

YuurbiBas cneuupuky npeamera I11.02. Xumusi JUYHOCTHBIE Pe3yJIbTAThl B MPpOrpaMmme
KOHKPETH3HPOBAaHbI KAK:

- YYBCTBO T'OpPJIOCTH M YBAXEHUSI K HCTOPUM U JOCTUKECHHSIM OTECUYECTBEHHOM XHWMHYECKON
HayKU;

-XUMHUYECKH TPaMOTHOE IMOBEACHHE B MPO(ECCHOHATLHOW JIEATCIILHOCTH W B OBITY MpH
o0pallleHuu ¢ XUMUYECKUMH BEIIeCTBaMU, MaTepUaIaMU U TIPOIECCAMH;

- TOTOBHOCTh K TIPOJOJDKEHUIO OOpa30BaHUS W TOBBINICHUS KBATHU(PHUKAIMU B H30paHHOM
npoecCHOHANBHOM JAESITENbHOCTH M 0OBbEKTUBHOE OCO3HAHHE POJIM XUMHUECKUX KOMITETEHIUI
B 3TOM;

- YMEHHUE HCHOJb30BaTh JOCTH)KEHHS COBPEMEHHOM XHUMHUYECKOW HAYKM U XUMHUYECKUX
TEXHOJIOTHI JJiIi TIOBBIIMICHUS] COOCTBEHHOT'O HWHTEIUICKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOM
npohecCuOHANBHOM NeSTEbHOCTH.

J1s popmMupoOBaHUs ITHX pe3yabTATOB y o0y4arommxcs:i (GopMupylOTCS YHHBepcalbHbIE
yueOHble AelicTBUSA:

- IMYHOCTHBIE JIeHCTBUS (POPMUPYIOTCS MPH BHITOIHEHUH 3a/1aHUM, B KOTOPBIX YYEHUK JJOJKEH
OTpa3UTh JIMYHOE BHUJIEHUE MPOOJIEMBI UIH PACKPBITH CBOE OTHOLIEHHE K U3y4YaeMOMY
marepuany;

- MO3HABAaTeJbHbIC JICHCTBUS, KOTOPBIE BKIIIOUAIOT 001Iey4eOHbIe, JOrH4YecKie eiCTBHS,
JIeMCTBUS IOCTAHOBKU M peILIeHHs TpoodIieM.

- KOMMYHHMKATHBHbIE JICHCTBUS BBINOJIHEHNE KOTOPBIX JOJKHO 00E€CTIEYUTh BO3MOKHOCTD
COTPYIHUYECTBA YUEHUKOB, YMEHHUE KOHTPOJIUPOBATh CBOM JECHCTBUS HA YPOKE.
-peryJsiTuBHbIe JeMCTBUS KOHTPOJIS, IPOBOJSATCS CAMOIIPOBEPKU U B3aUMOIIPOBEPKH TECTA.

®opmuposanue YY/[ npoBoanTCs NPU NOMOIIY PellIeHUsI CIeTYIOIMX THIMOBBIX 32/1a4:
-paccMOTpETh CBSA3b MEXK/y CBOMCTBAMU BEILIECTBA U €0 MPUMEHEHHEM;
-OnpeaCInNTb JIMIITHAH DJIEMEHT B JaHHOM pAIY,
- BBINOJIHEHUE 3aJIJaHUH K JTa00paTOPHBIM U MPAKTHUYECKUM paboTaM;
-T€CTOBBIC 3aJ]aHUS JJI1  CAMOKOHTPOJISI M CAMOOIICHKH,
-MHOTOKOMITOHEHTHBIE 3a/IaHUs Ha U3yYEHHE CTPOCHUE U CBOMCTB BEILIECTB;
-paboTa ¢ OMOPHBIMU KOHCIEKTAMH;
-TBOPYECKHE 3aJaHHS;
- paboTa co cloBapsIMH;
- IOUCK MH(OPMAIIUHU B IPEATIOKEHHBIX HICTOUHUKAX.
MeTanpeamMeTHblie pe3yabTaThl

OcBoeHne mporpaMMsbl  mpeaMeTa  CONpPOBOXkAaeTcss  (oOpMUpPOBaHMEM Y

00y4YaKOIIHUXCH MeTanpeAMeTHBIX pe3yabTATOB:



1) yMeHue caMOCTOSITEIbHO OIpPENENATh ILEIU JEATEIIBHOCTH M COCTaBJIATH IIJIAHBI
JEATEIbHOCTH;  CaMOCTOSATEIIBHO  OCYLIECTBIIATh, KOHTPOJIUPOBaTb M  KOPPEKTUPOBATH
JESATEIIBHOCTD; MCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI Ul JOCTUKEHHS ITOCTaBJICHHBIX LENen
U peasin3aluy IJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIICHIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

2) yMeHuEe MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B IPOIECCE COBMECTHOI
NESTCIIbHOCTH, YYUTHIBATh T[O3UIMW JPYIHMX YYaCTHUKOB JICATEIBHOCTH, 3(deKTuBHO
pazpeiiaTb KOHQIUKTHI;

3) BiageHMe HaABBIKAMU I[1O3HABATENIBHOM, Y4eOHO-HCCIENOBATENBCKON M MPOEKTHOM
NEeSITEeIbHOCTH, HAaBbIKAMU  pa3pellleHus MpoOsieM; CIOCOOHOCTh M TIOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHbIX
METO/I0B [IO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENBbHOM WH(POPMALMOHHO-TIO3HABATEIHHON
NeSITeIbHOCTH, BIIaJICHUE HABBIKAMM IIOJY4EHHUs HeoOXoauMmMod uHpopMaluu U3 cioBapen
Pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMALUU, KPUTHUECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAILHIO, [T0JIyYaeMYIO U3 Pa3IMUHbIX HCTOUHHKOB;

(B pen. [Ipukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe UCT0Ib30BATh CPEACTBA HH(POPMALMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUH
(manee - WMKT) B pemieHMM KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U OPraHU3ALMOHHBIX 33]a4 C
co0uroIeHEM TpeGoBaHUI 3PrOHOMUKH, TEXHUKHU 0e301acHOCTH, TUTHEHBIL,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMALIMOHHONW O€3011acHOCTH;

6) YMCHHC OIIPEACIIATh HA3HAUCHUEC U (bYHKI_[I/II/I Pa3JIMYHBIX COLIUATIBHBIX HHCTUTYTOB,

7) YMCHHUEC CaMOCTOATCIIBHO OLCHUMBATL MW IMPHHHUMAThL PCIICHUA, ONPCACIAONINC
CTPATCTUIO NOBCACHUA, C YUYCTOM I'PAKIAHCKHUX U HPABCTBCHHBIX HeHHOCTCﬁ;

8) BJIAACHUC A3BIKOBBIMU CPCACTBAMU - YMCHHE ACHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, UCITOJIB30BATh a/ICKBATHBIC A3BIKOBBLIC CPCACTBA;

9) BnaneHue HaBbIKAMHU TI03HABATEJIBHOW peQIIEKCUM KaK OCO3HAaHHUS COBEPLIAEMbIX
JIEHCTBUM Y MBICIUTEIBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMI, I'PAHULl CBOEIO 3HAHUA U
HE3HaHMs, HOBBIX ITO3HABATEIIBHBIX 3a/1a4 U CPEICTB X JOCTHIKCHHUS.

YuntbiBas cnenuuky mnpeaMera XHMHS MeTalpeaMeTHble  Pe3yJabTaThl B
nporpaMMe KOHKPeTH3UPOBAHbI KaK:
- HUCITOJIB30BaHUC Pa3IINIHBIX BUI0B IO3HABaTEILHOU JCATCIIBHOCTHU u OCHOBHBIX
MHTEJJICKTYadbHBIX Olepanuil (MOCTAaHOBKM 3adaud, (pOpMyIHpOBaHHUS TUIOTE3, aHAIHM3a U
CHHTE3a, CpPaBHCHUA, O606HIGHI/I${, CUCTEMATU3allu, BBIABICHUA TPUYNHHO-CICACTBEHHBIX
CBsI3€H, MOMCKA aHAIOroB, (POPMYITHPOBAHUS BHIBOJIOB) JAJSl PEIICHUS MOCTABICHHOW 3a/1ayw,
MPUMEHEHUE OCHOBHBIX METOJIOB TO3HAHHS (HAOMIOIECHUs, HAYYHOTO SKCIEPUMEHTA) IS
W3YYCHUS DPA3NUYHBIX CTOPOH XMMHUYECKHX OOBEKTOB W IMPOIECCOB, ¢ KOTOPHIMH BO3HUKAET
HEO0OXOMMOCTh CTAIKUBATHCA B MPOheCCHOHATBHOM cdepe;
— WCIIOJIb30BaHUE PA3TMYHBIX UCTOYHHUKOB IS MOTYYCHHS] XUMUYECKOW MH(pOopManmu, yMeHue
OLICHUTh €€ JIOCTOBEPHOCTH JUISl JOCTHIKEHMSI XOPOULIMX pE3yJbTaTOB B MPOo(eccHOHAIbHOMN

chepe

Jasi  ¢popmupoBaHusi ITHX Ppe3yJbTaToB Yy ol0y4dawoummxcsi GopmMupyroTcs
YHHBepcaJibHble y4eOHble JAeilicTBUS:
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PeryasitTuBHbie

CaMOCTOATENLHO OIPENEATh LENH, 3a4aBaTh IapaMeTpbl U KPUTEPHUH, II0 KOTOPBHIM
MOKHO OIIPENEIIUTh, YTO 11eIb JOCTUTHYTA,

OILICHHUBATH BO3MOKHBIC ITOCIICACTBUA JOCTUXCHUA IOCTaBJIEHHOU neian B J€ATCIIbHOCTH,
COOCTBEHHOM >KM3HHM M YKU3HH OKPYKAIOIIUX JIFOJICH, OCHOBBIBASICh Ha COOOPaKEHUSIX
ATUKU U MOPaJIH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0OPa30BATEIHHOU JCATEIHBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

OIICHUBATh PECypChbl, B TOM 4HCIIE BpeMs W JpYrue HeMaTepHaIbHBIC PECYPCHI,
H€O6XOI[I/IMBI€ JJIA JOCTHXXCHU A OCTaBJIEHHOM neiu,

BBIOMpPATh IYTh JOCTIDKEHUS II€JM, TUIAHUPOBATh PEIICHHE ITOCTABIICHHBIX 3ajad,
ONTUMU3HUPYI MAaTCPHUAJIbHBIC 1 HEMATCPHUAJIbHBIC 3aTPAThI;

OpraHu3oBbIBaTh 3(PQGEKTHUBHBIM IMOUCK PECypCcoB, HEOOXOAMUMBIX JUISI JTOCTHIKCHHS
IMOCTaBJICHHOM 1ICIIH;

COTIOCTABJIATH MOJYUYECHHBIN PE3yJIbTaT AEATEILHOCTH C IIOCTABJICHHOMN 3apaHee IENbIO.

ITo3HaBaTeIbHBIE

UCKaTh U HaXOAUTh 00O0OIIEHHBIE CITOCOOBI pelIeHus 331a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHI MHPOPMALMOHHBIA TOUCK M CTaBUTh HA €r0 OCHOBE HOBBIC (y4eOHBIE M
II03HABATEJIbHBIC) 33/1a4H;

KPUTHYECKH OLIEHWBATh M HWHTEPIPETUPOBATh HHQPOPMALMIO C Pa3HBIX MO3ULMM,
pacrio3HaBaTh U (UKCUPOBATH IPOTUBOPEUHs B HH(POPMALIMOHHBIX UCTOYHUKAX;
UCIIOJIB30BaTh PA3JIMYHbIC MOJEIBbHO-CXEMATUYECKUE CPEICTBA U IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3¢d M OTHOLIEHWH, a TaKXKe IPOTUBOPEUYUH, BBIABICHHBIX B
WH(POPMALMOHHBIX HCTOYHHKAX;

HaxOJIUTh U IPUBOJUTH KPUTUYECKUE apIyMEHTBI B OTHOLIECHUU JACHCTBUU U CYXICHUN
JIPYroro; CIIOKOMHO U Pa3yMHO OTHOCUTBCS K KPUTHYECKMM 3aME4YaHUSIM B OTHOILLECHUU
COOCTBEHHOIO CYX/IEHUs, pACCMaTPUBATh UX KaK PeCypc COOCTBEHHOI'O pa3BUTHS;
BBIXOJMTH 32 PAMKHU Y4€OHOTO MpeAMETa U OCYIIECTBIIATH Li€JICHANpPaBICHHBIM MOUCK
BO3MOXHOCTEH Il ILIMPOKOTO MEPEeHOCca CPEICTB U CIIOCOOOB IEHCTBHUS,

BBICTpAaUBaTh  MHAMBHUIYaJbHYI0  OOpa30BaTEIbHYIO  TPACKTOPHUIO,  yUUTHIBAA
OTpaHUYEHUS CO CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHNS;

MEHATH U YACPKUBATh Pa3HbIE IMO3UIMH B [IO3HABATEILHON JEATEIBHOCTH.

KommyHukaTnBHbIC

OCYIIECTBIISITh JIEIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIMU
(kak BHYTpHM 00pa3oBaTelbHON OpraHu3alMM, Tak U 3a ee NpeAeIamu), NoJa0uparth
MapTHEPOB VIS JIEJTOBOM KOMMYHHUKAIIMH WCXOMS M3 COOOpaXCHUH pe3ylbTaTHBHOCTH
B3aMMO/ICICTBHUS, a HE JINYHBIX CUMIIATHIA;

IIPYU OCYIIECTBICHHH TPYMIIOBOW PAa0OTHI OBITH KaK PYKOBOAMTENEM, TaK M WICHOM
KOMaH[Jbl B Pa3HbIX pOJSAX (F€HEpaTop WJIeH, KPUTHK, MCIIOJHUTENb, BBICTYMAIOUIHM,
9KCIEPT U T.1.);

KOOPJMHUPOBAaTh U BBHINOJHATH PabOTy B YCIOBHSX PEAITbHOT0, BUPTYaJbHOIO H
KOMOWHUPOBAHHOTO B3aNMOJICHICTBUS;

pa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(PJIUKTHBIE CUTYallUU U MPEAOTBPAIIATh KOHMIUKTHI 10 UX aKTHBHOM
a3, BBICTpaWBaTh JEIOBYI0O H 00Opa30BaTENbHYIO KOMMYHHUKAIUIO, HW30eras
JMYHOCTHBIX OILICHOYHBIX CY)KICHHMA.

IIpeaMeTHbIE pe3ybTaThl

TpeOGoBanus k NpeAMETHBIM Pe3yJIbTATAM OCBOCHHS 0A30BOr0 Kypca XMMHH J0JIKHbI



OTpPakKATh:

— c(popMHPOBAHHOCTH MPECTABICHUNA O MECTe XUMHUHU B COBPEMEHHON HAayYHOUH KapTUHE MUDA;
NOHMMAaHHUE POJIM XUMHUU B (HOPMHUPOBAHHHM Kpyrosopa U (QPYHKIIMOHAJIHHOW TIPaMOTHOCTHU
YeJI0BEKa /ISl PELIEHUS IPaKTUUECKUX 3a/1a4;

— BJIQJICHHE OCHOBOMNOJATAIOIIMMU XHUMHUYECKUMU MOHATUSMH, TEOPHUSIMHU, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOI'O [I03HAHMS, HWCIOJIb3YEMBIMU B XUMUHU:
HaOJI0IeHNEM, ONTMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHE 00palaThiBaTh, OOBICHATH
pe3yJbTaThl MPOBEACHHBIX OIBITOB U JENaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTh IMPUMEHSATH
METO/Ibl TI03HAHUS IIPU PEIIECHUM MPAKTUYECKUX 3a]1a4;

— copMHpPOBAaHHOCTHh YMEHHS JaBaTh KOJWYECTBEHHbBIC OLIEHKH M MPOM3BOAMUTH PACUEThl 110
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM;

— BJIaJICHUE MIPAaBUJIaMU TEXHUKH 0€30MaCHOCTH MPHU MCIOIb30BAaHUH XUMHUUECKHUX BEIIECTB;

— ¢(hOopMUPOBAHHOCTh COOCTBEHHOW IMO3WIMH MO OTHOIICHUIO K XUMHYECKOW HH(pOpmanuu,
MOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB;

- JUIsl 00Y4aroIIMXCsl C OFPaHUYEHHBIMU BO3MOKHOCTSMHU 3/10pPOBbSl OBJIAJIEHUE OCHOBHBIMU
JIOCTYITHBIMU METOaMHU HAyYHOT'O NTO3HAHUS;

(. 7 BBeneH Ilpukazom Muno6pnayku Poccun ot 31.12.2015 N 1578)

- JUIA CJENbIX M CcIa0OBUASAIIMX OOYYArOIIMXCS OBIAQJCHHUE MpPaBUIAMHU 3alMCH XUMHYECKUX
(bopMyII C HCIIONB30BAaHUEM PeNTbe(PHO-TOUCHHOH CHCcTeMbl 0003HaueHui JI. bpaiiis.

(mm. 8 BBeneH I[Ipukazom Muno6puayku Poccuu ot 31.12.2015 N 1578)

BorinyckHUK HA 6230BOM YPOBHE HAYYUTCSH:

— packpblBaThb Ha MNpUMeEpax pojib XUMHUM B (OPMHUPOBAHUU COBPEMEHHOW Hay4yHOH
KApTHUHBI MUpPa U B IPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA;

— JIEMOHCTPUpOBaTh Ha IpUMEpax B3aMMOCBS3b MEXAY XUMHEH M JApYyrUMHU
CCTCCTBCHHBIMU HAYKaMU,

— packpbIBaTh Ha MpUMepax MOJI0KEHHUs TEOPUH XMMUYecKkoro crpoeHust A.M. bytieposa;

— mnoHumarh ¢usznueckuil cmbicn Ilepuonnueckoro 3axona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCUMOCTb CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M 00pa30BaHHbBIX UMU
BEIIIECTB OT JIEKTPOHHOTO CTPOEHHSI aTOMOB;

— OOBSCHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOILIMX MPEICTaBICHUN 00 MX
COCTaBE U CTPOCHUY;

— PUMEHSATHh NPAaBUJIA CUCTEMATHYECKON MEXAYHAapOJHOW HOMEHKIATYphl KaK CpeICTBa
pa3IuYeHus U UACHTU(UKAIIMY BELIECTB 10 UX COCTaBY U CTPOCHHUIO;

— COCTaBIIAITh MOJIEKYJIIDHBIE U CTPYKTYpHbIE (OpPMYJbl OPraHMYECKUX BEIIECTB Kak
HocUTeNe MH(pOpMalMu O CTPOEHUU BEIECTBA, €0 CBOWCTBAX M NPUHAAJIEKHOCTH K
OIPECIIEHHOMY KJIacCy COCJUHEHMI;

— XapakTepu3oBaThb OpPraHMYECKHWE BEIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBaM,
yCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHbIE CBSI3U MEXKY JaHHBIMU XapaKTEepUCTHKaAMH
BEILIECTBA,

— TPUBOJIUTH NPUMEPHl XUMHUYECKUX PEAKLHUi, pacCKpHIBAIOIIMX XapaKTepHbIE CBOWCTBA
TUMIUYHBIX ~ [PEJICTaBUTENIEd KJIAacCOB OpPraHMYECKUX BEIIECTB C IENbI0  HUX
UJICHTUPUKAIMY U 00bSICHEHHsI 00JaCTH PUMEHEHUS;

— MPOrHoO3upoOBaTh BO3MOXKHOCTE NPOTCKAHNUA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBE 3HAHUM O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX peareHTOB U MX PEeaKIMOHHOW CIIOCOOHOCTH;

— HCIOJIB30BaTh 3HAHUA O COCTAaBC, CTPOCHUHU M XHUMHUYCCKHUX CBOMCTBAxX BEHUICCTB JJIA
0€30I1aCHOT0 MPUMEHEHUS B IPAKTHUYECKON JEATEIbHOCTH;

— MPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIb30BaHUS IPOAYKTOB MEepepadOTKH HEPTH U
IIPUPOJIHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COSAUHEHHMN (ITOJMATHIIEHA, CHHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);
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MIPOBOJIUTH OIBITHI 10 PACIO3HABAHUIO OPTAaHWYCCKHUX BEIICCTB: TIIUIEPUHA, YKCYCHOU
KHUCIIOTHI, HEMPEEIbHBIX KUPOB, TTFOKO3bI, KpaxMasna, OCIKOB — B COCTaBE MUIIEBBIX
MPOJYKTOB U KOCMETHYECKUX CPEJICTB;

BJIQJICTh MPABUJIAMH U MPUEMaMH O€30MMacHOM pabOThl C XUMUYECKUMHU BEIICCTBAMH H
71a00paTOPHBIM 000PYIOBAHUEM;

YCTaHABIIMBATh 3aBHUCHMOCTh CKOPOCTH XHMHUYECKOW peakuud U  CMEIICHHS
XMMHYECKOTO PpABHOBECHS OT PAa3JIMYHBIX (AKTOPOB C IIENBI0  OMpPEICIICHHS
ONTHMAJIFHBIX YCIOBUN MPOTEKAHUS XUMHYECKHUX TTPOIECCOB;

NPUBOIUTH TIPUMEPBI THAPOJIN3a COJICH B TIOBCEHEBHOM KU3HH YEIIOBEKa,;

MPUBOJUTL TMPUMEPHl  OKUCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUH B TPUPOJIE,
MPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATEIIEHOCTH OPraHU3MOB;

MPUBOJUTH TPUMEPHl XHUMHUYECKUX PEAKIUW, PACKPBIBAIOIIMX OOIIHE XUMUYECCKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAILIOB;

IPOBOJIUTH PACUYEThl HAa HAXOXKJICHHE MOJEKYISIpHOW (OPMYINbI YIJIeBOAOpPOAa IO
NPOJYKTaM CTOpaHUsi W TI0 €ro OTHOCUTEIIbHOW IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIIUX B €T0 COCTaB;

BJIAJICTh NpPaBUIAMU OE30MAaCHOTO OOpAIICHUS] C CIKUMH, TOPIOYHMMH M TOKCUYHBIMHU
BEIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

OCYILECTBIISATh TIOMCK XUMHUYECKOW HMH(GOpMAIMK IO HA3BaHUSM, HUICHTU(PUKATOPAM,
CTPYKTYpPHBIM (hOpMYysIaM BEIECTB;

KPUTUYECKH  OLEHHBATh M  HMHTEPIPETUPOBATh  XUMHUYECKYI0  WH(POpPMAIIHIO,
COJIepKAIIYIOCS B COOOIICHHSIX CPEJICTB MAacCOBOM MH(OpManuu, pecypcax MHTepHerTa,
HAYYHO-TIOMYJISIPHBIX CTaThSIX C TOYKH 3PCHUS €CTECTBECHHO-HAyYHOW KOPPEKTHOCTH B
EJISIX BBISIBIICHUS OIIMOOYHBIX CYXICHUN U (POPMUPOBAHUS COOCTBEHHOM IMO3UIINN;
NPECTaBIATh MYTH PEUICHHS TI00aTBHBIX MPOOJIEM, CTOSIIIUX TEPEI YEIOBEUCCTBOM:
IKOJIOTHYECKUX, SHEPTETHICCKHX, CHIPHEBBIX, H POJIh XUMHUHU B PEHICHUH ITUX MTPOOIIEM.

Bl)ll'lyCKHl/IK Ha 0a30BOM YPOBHE MOJYIHUT BO3ZMOKHOCTb HAYIUTHCH:

WJUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE M SBOJIOLMIO OPraHUYECKOM XMMHUHU KaK
HayKH{ Ha Pa3jIN4HbIX UCTOPUYECKUX dTANlax €€ pa3BUTHS;

UCMOJIb30BaTh METO/Abl HAYYHOTO IO3HAHHs IPH BBIIOJHEHUU HPOEKTOB U y4yeOHO-
HCCJIEIOBATENIbCKUX 3aJad [0 M3YYEHUI0 CBOWCTB, CIHOCOOOB IMOJNY4YEHUS H
pacro3HaBaHMs OPraHUYECKHUX BEIIECTB;

OOBSACHATH TNPHUPOAY U CHOCOObI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJIEHTHOM
(MONsIpHO#, HEMONSPHOW), HWOHHOW, METaJUIMYECKOW, BOJOPOJHOW — C IIENBIO
OIpEIETCHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

YCTaHABJIMBAaTh T'€HETHUYECKYIO CBSI3b MEXAY KJIaCCaMU OpPraHUYECKHX BELIECTB JUIA
000CHOBAaHHS NMPUHLUIINATIBHON BO3MOKHOCTH HOJYYEHUS OPraHUYECKUX COETUHEHHM
3aIaHHOT0 COCTaBa U CTPOCHUS;

yCTaHaBIIMBATh B3aUMOCBSI3U MeXAY (haKTaMU U TEOpPHUEH, MPUUYUHOMN U CIEICTBUEM MIPU
aHanmu3e MpOOJIEMHBIX CUTYyalluil 1 0OOCHOBAHMU NMPUHHMAEMBIX PEIIEHHH HAa OCHOBE
XUMHYECKUX 3HAHUU.



3 COAEP KXAHUE YYEBHOI'O IPEIMETA ®T'OC 3

HaumMeHoBaHue pa3jieioB u Copep:xanue yuedOHOro MaTepuasa u popMbl OpraHu3aluu eI TeJTbHOCTH O0bem YpoBeHb
TeM o0yuaommxcsi B yacax OCBOEHH
1 2 3 4
Pazjnen 1. Opranunyeckasi XuMusi 78
Tema 1.1. OcHOBBI Coaepxxanue yueOHOIo MaTepuaJa 6
OpPraHHYecKOil XUMHUH [TosiBneHue u pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [Ipeamer 2 1
OpraHUYecKOi XMMUHU. MecTo U 3HaUYe€HUE OPraHuYeCKOW XMMHUH B CUCTEME
€CTECTBEHHBIX HayK. XMMHUECKOE CTPOCHUE KaK MOPSA0K COeIMHEHUSI aTOMOB B
MOJIEKYJIE€ COTJIaCHO UX BaJICHTHOCTH.
1. Jlexuus Nel. «Teopusi cTpoeHusi OPraHUYeCKUX coeqnHeHnii A. M.
BytaepoBay. [Ipennocsuiku co3nanus Teopuu cTpoeHrs. OCHOBHbBIE MOJIOKEHUS
TEOPUHU XUMUYECKOTO CTPOCHUS OpraHndecKux coeauHenuit A.M. bytneposa.
VYriepoaHblii CKeNeT OpraHudeckoil MosieKynbl. KpaTHOCTh XUMUYECKOM CBA3H.
3aBUCHUMOCTb CBOMCTB BELLIECTB OT XMMHUYECKOTO CTPOEHUsI MoJieKy:. M3omepus u
uzomepsl. ['omonoru.
2. Jlexnms Ne2.Jlonstre o pyHkroHansHOU rpymnne. [TpuHiunst 2 2
KJIacCCU(pUKALMU OPraHUYeCKUX coeMHeHn. CrucrtemaTnueckas MexayHapoHas
HOMEHKJIaTypa W MPUHIUIIBI 00pa30BaHMsI HA3BaHUH OPraHMYECKUX COCAMHEHUM.
3nauenne Teopuu A. M. bytnepoBa st pa3BUTHS OPraHUYECKON XUMHH U
XUMHUYECKHUX TIPOTHO30B.
3. Ipakruueckoe 3ausitue Ne 1. «CocraBieHre H30MEPOB U TOMOJIOTOB. 2 2
OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX COeTUHEHUI.
CamocrosiTesibHasi padoTa o0yuyawuuxcsi. Butaiucruueckoe yaeHne u ero 4 2

Kpax. I[OCTI/I)KCHI/ISI B 00JacTu opr AHUYECKON XUMHUH.




Tema 1.2. IlpeneabHble
YIJIEBOAOPO/IbI

Conep:xaHue yueOHOIro MaTepuaJia

4. Jlexumst Ne3. Ankanbl. CTpoeHHUE MOJIEKYJIBI MeTaHa. | OMOJIOTHYECKUN PsJT
ankaHoB. ['omomorun. Homenknarypa. UM3omepus yriaepoaHoro ckemeTa.
Haxoxnenue B npupose. JIabopaTopHbie ¥ MPOMBILUICHHBIE CIIOCOOBI MOTy4eHUs
QIKAaHOB. 3aKOHOMEPHOCTHM W3MEHEHHs (PU3MUYECKHX CBOMCTB. XHMHYECKHE
CBOMCTBa (Ha TmpuUMepe MeTaHa M  JTaHAa): pPEaKUuu  3aMelIeHUus
(raoreHMpoBaHUE), IAETUAPUPOBAHUS KaK CIOCOObI IOJYyYEHHUS Ba)KHEHIIMX
COEIMHEHUI B OPraHUYECKOM CHHTEe3€. ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBINIICHHOCTH U ObITY. [IpuMenenue ankanos. [lonsatue
0 LIMKJIOAJIKaHaX.

Tunosble 3a1a4n. BeiBeeHrne MoneKynspHOi popMyIibl BellecTBa Ha
OCHOBAHHHU €ro IJIOTHOCTHU MO BOJOPOJY MJIK 10 BO3yXY U MacCOBOM J10JIH
3JIEMEHTOB.

KoHTekcTHBIE 3aa4H.

2,3

5. IlpakTuueckoe 3ausitue Ne 2. «kKoHCTpyHpoBaHHE MIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKYJI aJIKaHOB U TaJIOT€HAJIKAHOB).

6. IpakTnyeckoe 3ansaTHe.Ne3. [TomyyeHne MeTana 1 U3y4yeHHe €ro CBONCTB:
TOpPEHUs], OTHOILLEHUS] K OPOMHOM BOJI€ ¥ pacTBOPY MEpMaHIaHaTa Kaaus

7.1IpakTnueckoe 3aHaTHe Ned. «KadecTBEeHHOE OIpeneleHUE YIIEpOAa,

BOAOPOJa U XJIOPAa B OPTaHUYICCKHUX BCHICCTBAX)).

CamocrosiTeibHas padora odyuarommxcs. [I[ppumeHeHne ajqkaHOB B IPOMBILI-
JeHHocTH. TIoHsATHE 0 IMKJIOAJIKaHaX.

Tema 1.3. DTHICHOBBIE H
JAHEHOBBIE YIJI€BOI0PO/bI.

Conep:xanue yueOHOro MaTepuaJia




8. Jleknms. Ne4. Asikennl. CTpoeHHE MOJIEKYIIBI STHIIEHA. | OMOIIOTHYeCKUi psg
QIKeHOB U obmas ¢opmyna ankeHoB. Homenknarypa. M3omepusi 3TuIEHOBBIX
YIJIEBOAOPOAOB: MEXKKJIaccoBas, YIJIEPOAHOIO CKeJeTa, IOJIOKEHUS KpaTHOM
cBsa3u, reoMerpuyeckas. Ilomyuenue. @uznueckue cBoWcTBa. XHMHYECKHE
CBOICTBa (Ha MpUMEpPE 3TUJIEHA): peaKUuu MPUCOEAUHEHUs (raJloreHUpOBaHUE,
TUAPUPOBAHUE, THUIpATalus, TI'MIPOraJIOT€HUPOBAHUE, KaK CIOCOO IOIy4EHHUs
(YHKIMOHATIBHBIX ~ MPOM3BOAHBIX  YIJIEBOJOPONOB,  ropenus.  [IpaBuio
B.B.MapkoBHukoBa. ['openue ankeHos. [lonumepusanys 3TUIeHa KaKk OCHOBHOE
HalpaBlI€eHUE  €ro  MCIOJIb30BaHWs.  MoOHOMep,  HOJUMeEp,  peakuus
HOJMMEpHU3alM, CTENEHb IOJMMEpPU3allui, CTPYKTypHOe 3BeHO. llonmmaTtuiiew,
KaK KpPYIMHOTOHHAXHbBI MPOAYKT XHUMHYECKOro mpou3BojacTBa. IIpumenenue
stuneHa. [lomunponuieH, ero mpuMeHeHUe M CBoicTBa. [ amoreHconepxaiiue
HOJUMEpPBI: TE€(IIOH, TOTUBUHUIXJIOPULL.

Z[eMOHCTpaIII/II/I. Moaenu MOJICKYJI  CTPYKTYPHBIX W IPOCTPAHCTBCHHBIX
HN30MCPOB AJIKCHOB. O3HaKOMJICHHE C O6p33HaMI/I TIOJIMOTUIICHA )51
IIOJIUIIPOIIUJICHA.

TunoBble 3axayu. BreiBenenue MOJIEKYJIIpHOM (OpMyJbl BellecTBa Ha
OCHOBAaHMM €ro IUIOTHOCTH 1O BOJOPOAY WJIM MO BO3AYyXY M MacCOBOW JOJIH
AJIEMEHTOB.

KonTtekcTHblIe 3agaum.

9. IlpakTHyeckue 3anaTus NeS. [TonyueHue sTUIeHa U U3y4EHUE €TO CBOMCTB.

CamocrosiTeibHas padoTa 00y4arOmMXcsl. AJKEHbI KaK ChIPbE NS IOJIYYEHUS
Pa3HOOOPAa3HBIX OPraHUYECKUX BEIIECTB.

10.JIekuus.NeS. Aaxanmenbl u kKayuyyku. [loHatme 00 ankaameHax, Kak
YIIeBOIOPOAAaX C JABYMsI JIBOMHBIMHU CBsI3MU. M3omepus, HOMeEHKIaTypa
JTUEHOBBIX yriaeBonopoaoB. [lomyuenue. [lonumepusanus ausuauna (OyragueHa-
1,3), kak crmocod MmoaydyeHusi CHHTeTHIeCKoro kaydyka: padotsl C. B. Jlebenena,
JeTuApUpoBaHre aiakaHoB. OCOOCHHOCTH XMUMHMYECKHX CBOMCTB CONPSKEHHBIX
JUEHOB KaK CJEACTBUE MX DJIEKTPOHHOro crpoeHus. Peakuum 1,4-




npucoeauHeHnd. HarypanpHbli M cuHTeTMYeckMil Kayuyku. Comnoanmepsl
(OyTamueHCTHPONBHBIN Kaydyk). Bynkanusamus kaydyka. PesmHa u 300HWHT.
[IpuMmeHeHnE KaydyKa U PE3UHBI.

Tunbl pacueTHbIX 3aaay: Pacuersl Macchl (00beMa, KOJMUYECTBA BEIIECTBA)
IPOAYKTOB PEAKIINHU, €CIH OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH).

JeMoHcTpanuu. Mozaenn MOJEKYJln CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX
n3oMepoB ankagueHoB. Kosuteknus «Kaydyk u pe3uHay.

11. lIpakTnueckoe 3ansaTHe Ne6. [IprposHbIe U CUHTETUUECKHE KayUYKH.
CocrasieHne ypaBHEHUH peakIMi TOJIMMEPU3aLUHU IPUPOJHBIX U CUHTETHUECKUX
Kay4yKOB.

CamocrosiTeibHas padoTa odyuawmmxcs. Vicropus OTKpBITUS HATYPAIbHOTO U
CHHTETUYECKOTO KayuyKa.

Tema 1.4. AneTujieHOBbIE
YIJ1€BO0POIbI

Coaep:xanue yueOHOro MaTepuaJia

12. Jlexkuus.Ne6. Aakunbl. CTpoeHHE MOJIEKYNBI aneTuieHa. ['omomornyeckuit
psan ankuHoB. HoMmeHkiaTypa. M3oMepust MexKiaccoBas, yrJIEpOJHOIO CKEJleTa,
IIOJIOKEHUSI KpaTHOW cBA3M B MoJjekylse. llomyuenue aneruneHa mnupoJM3oM
MeTaHa ¥ KapOMIHBIM METOJOM. XHUMHYECKHUe cBOMCTBA. OCOOCHHOCTH peakiuii
IIPUCOCIMHEHNUS 110 TPOWHOW YIVIEpOA - YIVIEPOJHOM CBSI3M  PEAKLHH
MPUCOEANHEHUS (ranoreHupoBaHue, TUIPUPOBAHUE, rupatanus,
TUIPOTAJIOTeHUPOBAHUE),  KaK CHOCOO IMOJIydeHUs TOJMMEPOB U JAPYTUX
MOJIE3HBIX  MPOIYKTOB Peaknusa KyuepoBa. IIpaBuno MapkoBHUKOBa
IPUMEHHUTEIBHO K  alleTUJICHAM. l'openne anernneHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IIAMEHH JUIsI CBapKU M pe3ku MeTaiioB. [Ipumenenue
aleTUJICHA.

JemMoHcTpanuu. Mozenu MOJEKyIbl alleTUIeHa U ApYrux ajakuHoB. llomydyenue
alieTuIeHa U3 KapOuaa KajbIysl, O3HaKOMIIEHHE C (U3NYECKUMU U XUMUYECKUMHU
CBOMCTBaMM alleTUJIEHA: pACTBOPUMOCTBIO B BOJIE, TOPEHNUEM, B3aUMOAEHCTBUEM C
OpOMHOI BO/IOH, pacTBOPOM IMepMaHraHaTa Kajus, coiasimu Meau (1) u cepebpa.




JlabopaTopHbIii onbIT. M3roToBiaeHue Moenel MOJIEKYJl aIKHHOB, UX U30MEPOB.

TunoBble 3agaum. BbluncieHHs 1O TEPMOXMMHUYECKAM  YpPaBHECHUSIM.
Boeruncnenue MaccoBodi  (00beMHOWM) oM BBIXOJAAa Tmpoaykra (B%) oOT
TEOPETUYECKH BO3ZMOKHOTO.

13.IIpakTuyeckoe 3ausitue.Ne7. Penienne pacueTHbIX TUIIOBBIX 3a7ad.

CamocrtosiTeibHas padoTa o0yuyarommxcsi. XpaHeHHE U TPaHCIIOPTUPOBKA
arieruieHa. [IpuMenenue anerunesa B ObITY U B IPOMBIIUIEHHOCTH.

Tema 1.5.
ApoMaTuyeckue
YIJIEBOIOPOAbI

Coaep:xxanue yueOHOro MaTepuaJia

14. Jlekuusi.Ne7. Apenbl. beH3onm Kak npeacTaBUTeNlb apOMaTHYECKUX
yraeBonopoaoB. CTpoeHue Moiekyiabl OeH3ona. Pa3BuTue mnpencraBieHuil o
ctpoenun Oen3onma. CoBpeMEHHBIE TIPEICTaBICHUs 00 DSJIEKTPOHHOM U
POCTPAHCTBEHHOM CTpoeHMu Oenzoma. OOpa3oBaHuME apOMaTHYECKOW -
cuctembl. ['omomorm OeH30a, WX HOMEHKJIAarypa, obmas dopmyna.
Homenknarypa s Au3aMenIeHHbIX MPOU3BOIHBIX OEH3051a: OpTO-, METa-, mapa-
pacmionoxeHue 3amectuteneid. Ilomyuenme OeH30a W €ro TOMOJOTOB.
du3nyecKkue CBOWCTBA apeHOB. XMUMHYECKHE CBONCTBA: pPEAKIMH 3aMelleHUs
(ranoreHupoBaHue), Kak Cmoco0 TMOJTYYeHHs] XHUMHUYECKUX CPEICTB 3aIIUThI
pacTeHuid, mpucoequHeHHs (TUIPUPOBAHKE), KaK JOKA3aTEIbCTBO HEMPEAETHLHOTO
xapaktepa Oenzona. Peakius oxucienusi. [Ipumenenune Oenzona. B3aumocsssb
MpeIeTbHBIX, HEMPEIEIbHBIX U aPOMATHYECKHUX YTIIEBOIOPOIOB.

JNemoncrpanuu IlapocrepxHeBble 1 00beMHBIE MOJIETHN MOJIEKYJ O€H30J1a U €T0
romonioroB. Paznenenue cMecu O€H301 — BoOJa C TMOMOUIbIO JIEIUTEIHHOM
BOpoHkH. OTHOIIEHUE OeH30J1a K OpOMHOM BOJIe, paCTBOPY NEpMaHTaHaTa KaJIHsl.

15.1IpakTnyeckoe 3ansitue.Ne§. I'eHeTnueckass B3aMMOCBS3b  NPEICIBHBIX,
HeMpeieabHbBIX W apOMaTHYECKUX YIJIEBOJOPOJOB (C  MCCIIENOBATENbCKON
HaIpPaBJIEHHOCTHIO).

CamocrosiTeibHasi paboTa o0yuarommxcesi. OTKPBITHE CTPYKTYPHOH (OPMYITBI
6ensosia HemenkuM XuMukoM ABryctoM Kekyne. CyTh oTKpbITHS. Baxknelinme




MNpEACTAaBUTCIIN ApOMATUYICCKUX YITICBOAOPOOOB.

Tema 1.6.
I'mapokcuiabHbIE COeIMHEHUS

Conep:kaHue y4eOHOT0 MaTepuaJia

16.JIexkuus Ne8.Crnuptbl. Kinaccudukamnms, HOMEHKIATypa, H30MEpHs CIIUPTOB.
MeTtaHon W 3TaHON Kak MPEICTABUTENM IPEICIbHBIX OJHOATOMHBIX CIIUPTOB.
XUMHYeCKHe CBOMCTBa (Ha MpHUMEpe METaHOJa M ATAaHOJA): B3aMMOJCHCTBHE C
HATpHEM Kak Croco0 YCTaHOBJIEGHHS HaJM4YUsl THUAPOKCOTPYIIBI, PEAKLUs C
raJoreHoBOIOPOJIAMH, KaK CII0CO0 IIOJydeHHUS! PACTBOPHTEINICH, IeruapaTarus
KaKk CHOCO0 MOJydeHus JTwieHa. Peakius ropeHus: CIupThl, KakK TOIUIHMBO.
[lpumenenne MmeraHona W dTaHona. PHU3MONIOTMYECKOE JACHCTBHE METaHONA U
3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

Tunbl pacyeTHbIX 3a7a4: Beruncinenue GopMylibl BeliecTBa Ha OCHOBAHUU €T0
OTHOCHUTEJIGHOW TUIOTHOCTH IO BOJOPOAY HJIM 1O BO3AYXY, a TaKKe MO Macce.
OO0beMy HIIM KOJIHYECTBY BEIECTBA MPOAYKTOB €ro cropanus. PacueTsl Macchl
(oObema, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO W3 BEIICCTB
JIaHO B U30BITKE (MMEET MPUMECH ).

CamocrosiTesibHasi padoTa odyuawumxcs. 3akoH o6 ankoroze. 171-d3 or
22.11.1995 "O rocynapcCTBEHHOM peryJIMpOBaHUU MTPOU3BOJICTBA U 000OpOTa
STHIJIOBOTO CIIUPTA, ATKOTOJILHOM U CIIUPTOCOIEPIKAIeH MPOTYKIIUU U 00
OrpaHHYEHUU NOoTpedIeHus".

17.JIexknns Ne9.MHOroaTroMHbie CIMPTHI. DTUJICHIVIMKOIb U TJIMLEPUH KaK
IIPEICTaBUTENN ITPENEIbHBIX MHOIOATOMHBIX CIIUPTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHBIE CIUPTHI M €€ IPUMEHEHHUE JJIsl PacliO3HaBaHUs TJIMIIEPUHA B
COCTaBE KOCMETHYECKHX CpeAcTB. CriocoObl MOyYeHHs], IPAKTUIECKOE
IIPUMEHEHHE YTUJICHTTIMKOJIS U TIIMLEPHUHA.

JemoncTpanuu. Mojaenu MoJeKys CHUpToB. PacTBOpUMOCTE B BOJIE€ aJIKaHOJIOB,
STUJICHTIIMKOJIA, TIMepruHa. KauecTBeHHBIC peakiini Ha OJJHOATOMHEBIE 1
MHOT'0ATOMHBIE CIIUPTHI (C UCCIe008aMENbCKOU HANPABIEHHOCIBIO).

Tunbl pacueTHbIX 3aaau: Pacuersl macchl (0ObeMa, KOJMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIUH, €CIH OHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH).




18.ITpakTuyeckoe 3ausitue. Ne9. CBoiicTBa 0OTHOATOMHBIX 1 MHOTOATOMHBIX
CIIUPTOB.

CamocrosiTeibHasi padoTa o0yuarwmmxes. O61acTu NpUMEHEHHS
MHOTI'OQTOMHBIX CITUPTOB.

19.J1exumst Ne10.@enoJ1. CtpoeHue (JIEKTPOHHOE B MPOCTPAHCTBEHHOE)
MoJIeKyJbI peHosa. B3aumHoe BnusiHuE aTOMOB B MoJsiekyie ¢peHona. [lonydyenue
(deHona B NpOMBIIUIEHHOCTH XUMHUYECKUE CBOWCTBA: B3aUMOJICICTBHE C
HaTpUeM, TUIPOKCHUJIOM HaTpHsi, OpOMOM (KauecTBEHHAs peakilysi), HUTPOBaHHE
(MMKpUHOBAs KUCJIOTA, €€ CBOicTBa U puMeHnenue). [Ipumenenue gpenona

JemouncTpanuu. Moaenu mosiekyn ¢peHonos. PactBopumocTs B Boze deHona.
KauectBeHHbIe peakiiu Ha (EHOI.

Tunsl pacuyeTHbIX 3a1a4: PacueTsl Macchl (00beMa, KOTHMYSCTBA BEIICCTBA)
MPOJYKTOB PEAKIUH, €CIH OJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

CamocrosiTeibHasi padora o0yuarwmmxes. O Bpene penomodopmanbaerugHo-
ro Matrepuaa.

Tema 1.7.
AJbIeruabl U KeTOHBI

Conep:xxanue yueOHOro MaTepuaJia

20.JIexkuust Nell.Anpaernabl. ['omonorndeckue psbl aJbJETHI0B U KETOHOB.
[TonsiTHE O KApOOHMIBHBIX COEAMHEHUSX. DIEKTPOHHOE CTPOEHUE KapOOHUIIbHOM
rpynnsl. M3oMepust u HOMEHKIAaTypa aiblAernjoB U KeToHOB. llomydenwue.
®duznyeckue CBONCTBa KapOOHWIBHBIX coeluHeHH. MetaHanb (popManbaerun)
U JTaHaub (aueTanbAeruja), Kak IMpeICTaBUTENN MPEIENIbHbIX albJEeTU0B.
XHWMHYECKUE CBOMCTBA AIBJIETHMAOB M KEeTOHOB. KauecTBeHHBIE peaknuu Ha
KapOOHMJIBHYIO Tpymnmy (peakuusi «cepeOpsHOro 3epkajia», B3aUMOJAEHCTBHE C
rugpokcugoM meaun (II) m ux mpuMeHeHue Ui OOHApYKEHUS MpPEIeNbHBIX
aIbJIETUIOB B IPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHMYHOCTH albAETHIOB.
[Tpumenenue popManbaeruaa U aueTalbIerua.

I[eMOHCTpaIII/II/I. LHapOCTep)KHCBLIC 1 00bEMHBIE MOZCIIN MOJICKYIT aJIbACTHIOB U




KeToHOB. KauecTBeHHbIE peaKIy Ha albJETHIHYIO TPYIIIY.

Tunosble 3amaun. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOJTYKTOB
peaKIuu, ecIu OJJHO U3 BEUIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

21.IIpakTuyeckoe 3anaTue. Nel0. Xumudeckue cBONCTBA aJIbJIETU/IOB.

CamocrosiTesbHasi padora o0yuawmmxcs. [[pumenenne ajbaeruioB u
KETOHOB.

Tema 1.8.
Kap0oHoBbIe KHCI0THI U HX
NMPOM3BO/IHbBIE.

Coaep:xxanue yueOHOro MaTepuaJia

14

22.JlekunsiNel2.KapOooHoBble KHCJIOTBI. ['OMOJOTMYECKHIA PAI MpeaeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJOT. [loHsATHE O KapOOHOBBIX KHCIOTaX U HX
KJIaccuukanus. JIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIbHON
rpymibl. ['oMoOru4ecKkuit psij mpeeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT,
UX HOMEHKJIAaTypa M H30Mepusi. MexXMOJIeKyIsIpHble BOAOPOIHBIE CBS3U
KapOOKCHJIBHBIX TPYII, WX BIUSHUE Ha (DU3WUECKHE CBOHCTBA KapOOHOBBIX
KHUCTIOT. YKCYCHasi KHUCJIOTa Kak MPeACTaBUTENb TMPEIENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA (Ha MpHUMEpPE YKCYCHOW KHCIOTHI):
peakuuy ¢ MeTalllaMd, OCHOBHBIMH OKCHUJIAMH, OCHOBAHMSIMU M COJISIMM Kak
MOATBEP)KJEHUE  CXOACTBA C  HEOPraHWYeCKMMH  KHclIoTamMu. Peaknus
TEepUPUKAINH KaK CIIOCO0 MOTyYeHHUs CI0KHBIX 2QupoB. [I[puMeHenne ykcycHoi
KUCJIOThL. CBeneHus 00 aKpWIOBOM W METAaKpHWJIOBOH, IIIaBEJIEBOM, OEH30MHON
KHCIIOTaX, a TakKe  MPEACTAaBIEHHWE O BBICIIUX KapOOHOBBIX KHCIIOTAX:
npelenbHbIX (MaJIbMUTUHOBOM W CTEApUHOBOM), HEINpeNeabHBIX (OJIEHHOBOM,
JIUHOJICBOM, TMHOJICHOBOM ).

JlemoHcTpanuu. 3HAKOMCTBO ¢ (DM3MUYECKUMU CBOMCTBAMHU  BaKHEMIINX
KapOOHOBBIX KHCIIOT.

23.IIpakTuueckoe 3ausitue. Nell. IlonxydeHne yKCyCHON KHCIOTHI M M3ydUCHHE
€€ CBONCTB.

CamocrositeibHast pafGora oOy4yawommxcsa. OrtaenbHble  IPEICTaBUTENN
KapOOHOBBIX KUCJIOT U UX 3HAYEHUE.

24.Jlekuus Nel3. Caosxuble 3¢upbl M kupbl. CioxHbIe 3QUPbI KaK MPOJYKTHI




B3aUMOJICHCTBUS KapOOHOBBIX KHCIOT €O chnupTamMH. [IpuMeHeHue CIOKHBIX
3(¢UpoB B MUIIEBOH W MapPrOMEpHON MPOMBINIICHHOCTH. JKHUPbI Kak CIOKHBIE
3(¢UpHI TIHMLIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. PacTUTENbHBIC M KUBOTHBIC
JKUpBL, UX cocTaB. Pacno3HaBaHMe pacTUTENBHBIX >KMPOB HAa OCHOBAaHUM MX
HEenpeaenbHoro xapakrepa. I[lpumenenue xupoB. ['maponus3 wWin OMBUIEHHE
JKUPOB, KaK CIOCOO MPOMBIIICHHOTO TMOJYy4YeHUsI COJIed BBICHIMX KapOOHOBBIX
KHCJIOT.

JemoncTpanuu OTHOLIEHUE CIMBOYHOTIO, ITOICOJHEUYHOTO, MAIIMHHOI'O Macell U
MaprapuHa K OpOMHOI BOJIe U pacTBOPY IlepMaHraHaTa Kajus.

JlaGopaTopHble ONBITHI
PaCTBOpI/IMOCTL JKMPOB B BOJIC U OPTAaHUYCCKUX PACTBOPUTECIIAX.

Tunosble 3aga4n. Beruncienue no ypaBHEHUSIM PEaKIUi, €CIIU OJTHO U3
pearupyoInx BEIIeCTB JaHO B U30bITKe; KOMOMHUpPOBAaHHBIC 3a/1a4H.
KoHTekcTHBIC 3a7024H.

25. IlpakTuuyeckoe 3ansitue.Nel2.CuHre3 cinoxHoro 3¢dupa. 2
26.IIpakTuyeckoe 3ansatue.Ne 13. ['unponus Kupos. 2
CamocrosiTeibHast padora oOy4dawmmuxcs. CinoxHbsie duUpbl B MOPHUPOAE U 1
TEXHHUKE
27.Jlexknus Nel4. MbL14, Kak COJIM BHICHIMX KAPOOHOBBIX KUCJIOT. Moromue 2
cBolcTBa MbuTa. OTHOLIEHUE MbLIA K )KeCTKOU BoJie. CHHTETUYECKHE MOIOIIIHE
cpeactBa — CMC (nerepreHTsl), MX NPEeUMYIIECTBAa U HETOCTATKHU.
JlabopaTropHblie onbITbl CpaBHEHNE MOIOIIUX CBOMCTB X035 CTBEHHOTO MbLa U
CMC B xecTKOH BOZE.
Tunel pacyeTHbIx 3a1a4: PacueTsl Macchl (00BbeMa, KOJTMYECTBA BEIIECTBA)
POJYKTa PeaKkuu, €CIN OJHO U3 BEUIECTB JIAHO B BUJIE PACTBOPA C OMPE/IEIIECH-
HOM MacCOBOM J10JI€l PaCTBOPEHHOT'0 BEILIECTBA.
28.IpakTuyeckoe 3ansaTue.Ne 14, Vsrorosenue Mpia pydHol paGoTsl. 2
CamocrosiTesibHas padoTa o0yuarwmuxcs. PakTsl U3 UCTOPUU MbLIA. Perenue 2
pacyeTHbIX 3a]a4.

Tema 1.9. YrieBoasbl. Copepxxanue y4eOHOIo MaTepuaJa. 10
29. Jlekuuss Nel5. VYrnesonmel. Krnaccudukanus yrieBogoB. HaxoxaeHue 2




yriieBoAoB B Impupoae. MoHocaxapuabl. ['J1l0ko03a, Kak anbAerugocnupT
(peakuy TO aJbJETHIHON TpYIIE «cepeOpsHOro 3epkana», B3auMoJeHCTBHE
III0KO3bI ¢ ruapokcuoM Meau (I1) mpu koMHaTHOH TemnepaType U HarpeBaHUM).
Bpoxenue riaroko3sl. Pasnuunbie THIIBI OposkeHHs (CIIUPTOBOE, MOJIOYHOKHCIIOR).
I'moxo3a B npupoze. buonoruyeckas posib ¥ npUMeHeHHE IIOKO3bl. PpyKTO32a
KaKk M30Mep IoK03bl. CpaBHEHHE CTPOCHMS MOJIEKYJBI U XMMHUYECKHX CBOMCTB
TJIIOKO3BI U GpyKTO3bl. DpyKTO3a B IPUPOJIE U €€ OMOIOrHYecKas poib.

JladopaTopHble onbIThl. B3aumoaeiicTBue rimoko3bl ¢ ruapokcuaom meau(ll) u
aMMHuauHbIM pactBopoM cepebdpa (I) [Ag(NH3).]OH.

CamocrositesibHass  padora oOy4yawmuxcsi.  [leHTO3BI PubGosza wu
ne30Kkcupr003a, KaKk MpecTaBUTENn abaonenTo3. CtpoeHue Mosekyn. Pemenue
TeHETHUYECKUX 1IETI0YEeK MEXKIY KIIAaCCaMH OPraHUYEeCKUX COeTMHEHUI.

30. Jlekuus Nel6. [Imcaxapuanl. Caxapo3a. CTpoeHHE M XMMHUYECKHE CBOMCTBA
caxaposbl. ['maponm3 caxaposbl.  TexHOJOrMYecKHe OCHOBBI IPOHM3BOJCTBA
caxapo3bl. JIakTo3a 1 ManbTo3a KaKk H30MEPHI Caxapo3bl.

JlabopaTopHsblie onbIThl. B3aumoelicTBue caxapo3sl ¢ THIPOKCUIOM KaJIbLIUS.

31.Jlekuus Nel7. Ioaucaxapuasl. Kpaxman u nesiiro103a kak Onoornaeckue
noyiMMepbl. XUMHUYECKHE CBOWMCTBA Kpaxmajlla W IEJUTION03bl  (THAPOIH3,
KauCCTBCHHAsA p€aKIusd C I\/JIO)IOM Ha KpaxMall 1 €€ IPUMCHCHHUEC IJId 06H3py>l(€HI/I$I
Kpaxmaja B MpoJyKTax nuTaHus). CpaBHEHHE CBOMCTB KpaxMaia U LEJUIIOJIO3bI.
[Tpumenenne u Ouosoruyeckas pojb yrieBoaoB. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAaX Ha IPUMEpE aleTaTHOrO BOJOKHA. THIBI XMMHMUYECKHUX pEakUui B
opranuueckoil  xumuu.  VaeHTuukanus — OpraHUYECKUX  COCTUHEHHH.
I'eHeTnyeckass CBs3b MEXAy KJlaccaMHd OpPraHMYECKUX COEAMHEHUH (c
uccne006amenbCKoll HanpasieHHOCmyio).

Jemoncrpanuu. O6pasipl yrieBo 0B U u3enuil u3 Hux. Komiekuus BoJIOKOH.

JlaboparopHbie onbIThl. B3aummojnelicTBue Kpaxmana ¢ HOAOM, THIPOJIN3
kpaxMmana. OOHapyKeHue KpaxMmalla ¢ HOMOILbIO KaUeCTBEHHOW peaKIy B MeJE,
xyebe, Horypre, MaprapuHe, MakapoOHHBIX U3JIENHSX, KpyIax.




Tunbl pacueTHbIX 3aaau: PacueTsl macchl (0ObeMa, KOTMYECTBAa BEIIECTBA)
OPOAYKTa peaklUMM, €CIM OJHO M3 BELIECTB JaHO B BHUAE pacTBOpa C
ONPEAEIEHHON MAacCOBOM J10JI€l PAaCTBOPEHHOr'0 BEILIECTBA.

32.I1lpakTuueckoe 3ansitue. NelS.I ' naponus yriieBoaos.

33. IIpakTuyeckoe 3ansitue Nel6.Pemenne skciepuMeHTABHBIX 33729 Ha
pacro3HaBaHUE OPTraHNYECKHUX BEIIECTB (C UCCAe008AMeNbCKOU HANPABIEeHHOC-
mouio).

CamocrosiTesbHas padoTa o0yuarwmuxcsi. bruonoruueckas posib caxapusioB U
noyicaxapuaoB. Pelienre reHeTH4ecKrx HenoueKk Mex1y KiaccaMu
OPraHNYeCKUX COCTMHEHUM.




Tema 1.10.
AMMHBI, AMHHOKHCJIOTBI,
0eJIKH.

Conep:xaHue yueOHOIro MaTepuaJia

12

34.Jlexnus Nel8.Kinaccupukanusi u usomepusi aMuHoB. [loHsTHe 00 amuHax.
Knaccugukanuss aMHHOB TIO THILy YIJICBOAOPOAHOTO paauKaia W YHUCIY
aMUHOIpynn B Mousekyise. I[lepBudYHBIE, BTOpPUYHBIE M TPETUYHBIE AMMHBI.
I'omonoruueckue pAAbI MPCACIIbHBIX aJ'II/I(I)aTI/I‘-IeCKI/IX U apOMAaTUYCCKUX aMUHOB,
U30MEpHs 1 HOMEHKJIATypa.

[Tony4yenne ammunoB. PaGorer H. H. 3unmna. Xumudeckue CBOWCTBa aMHHOB.
AMUHBI KaK OpraHMYECKHE OCHOBAHUS, UX CPABHEHHME C aMMHAaKOM U JPYTMMH
HEOPraHMYeCKUMU  OCHOBaHUsAMHU.  CpaBHEHHME  XUMHUYECKHMX  CBOMCTB
annpaTUYECKUX U apoMaTHdeckux amMuHoB. OOpa3oBaHue aMUI0B. AHUJIMHOBBIC
kpacutenu. [loHsTue 0 cuHTEeTHYECKUX BOJOKHAaX. [lommaMunpl u nonuamuaHbie
CUHTETHUYECKHE BOJIOKHA. [[puMeHeHne aMuHOB.

JlaGopaTtopHble onbIThl. [3roToBIEHHE IIAPOCTEP)KHEBBIX U OOBEMHBIX
MOJIeJIEH N30MEPHBIX AMHHOB.

CamocrosiTeibHas padora odyuyarommxesi. H.H. 3unun — ocHoBatens Oonbiion
IIKOJIBI pyCCKI/IX XUMHUKOB.

35.JIlexknunaNel19.Amunokucaorel. CoctaB U HOMeHKkiarypa. llomydenue.
AMUHOKHCIIOTHI Kak aM(poTepHble opraHuyeckre coeaunenus. Ilentuanas cBs3b.
buonornueckoe 3HadeHne o - aMUHOKHMCIOT. OOnacT NPUMEHEHUSA
AMUHOKHCIIOT.

JNemoncrpanuu. OOHapyxkeHHe (DYHKIMOHANBHBIX TIpPYyNIl B  MOJEKYJIax
aMUHOKMCIIOT. HeWTpanmsanus 1menoun aMHHOKHMCIOTOH. HelTpanmsanus
KHMCJIOTbl aMHUHOKHUCJIOTOM.

36.IIpakTnueckoe 3anaTne. Nel7.I'eneTrueckas cBI3b aMUHOKHCIIOT C APYTUMHU
KJIJacCaMM OpPraHUYECKUX COETUHEHUH (C uccredosamenbeKkol HanpagieHHoCmbio)

CamocrosiTeibHasi padoTa o0yyawmmxcs. Poib aMUHOKUCIIOT B MOJIEKYJISIP-
HOM IIpoliecce.

37.JlekuusaNe 20.benkn kak npupoaHbie ouonosumepbl. CocTaB U CTpOEHUE
6enxoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJN3, NeHarypanus. OOHapyxeHue




0eTTKOB TMPU MOMOIIM KAaueCTBEHHBIX (IIBETHBIX) peakiuil. [IpeBpamienus 6ei1xoB
UK B opranuiMe. buonoruueckue ¢yHkuuu O6enkoB, ux 3HaueHue. [Ipobiema
0EeJIKOBOTO TOJIOJAHUS U IIyTH €€ PEIICHUSI.

JemMoHcTpanuu. PactBopeHne u ocaxaeHne OIKOB.

JlaGopaTopHble onbIThI. PacTBOpeHne O6€IKOB B BOJIE M UX KOATYIISLUS.
Ob6Hapyxenue Oenka B KypuHOM SIHIIE U MOJIOKE.

Tumnsl pacyeTHbIX 3a1a4: Berancienue maccoBoit (00beMHOM )10JIM BBIXOIQ
npoaykra (B %) OT TEOPETUUECKH BO3ZMOKHOIO.

38.IlpakTuyeckoe 3ansaTue. Nel8. VccienoBanue cBOKWCTB OCIKOB. 2
JHenarypanus Oenka. [{BeTHBIC peakiiuu OETKOB.
39.IlpakTnueckoe 3ansaTHeNel9. PemieHune -SKCIIEpUMEHTAIBHBIX 3a1ady  Ha 2
pacro3HaBaHWE OPraHUYECKUX BEUIECTB (C UCCIe008AMENbCKOU HANPABIIeH-
HOCMbIO).
CamocrosiTesibHas padoTa oOyuarwmuxcsi. benku, kak OCHOBA KH3HHU. 2
[Tpobnema 6eIKOBOTO TOJIOIaHUS U ITYTH €€ pelleHus. Pemenne pacyeTHbIX
3aa4. CUHTE3 MHCYJIMHA.
Pazaen 2. O6mas u Heopranuveckasi xumusi. TeopeTnyeckue 0CHOBBI XMMHUH. 78
Tema 2.1. CTtpoenue aToma. Copnepxxanue y4e0HOro Mmarepuasa 4
40.JTexust Ne 21. Ctpoenue BemecTBa. CoBpeMeHHas MOJICIb CTPOCHHS aToMa. 2

OnekTpoHHass KoH@uryparus atoma. OCHOBHOE M BO30YXKICHHBIE COCTOSHUS
aTOMOB. BaneHTHbIE BO3MOYKHOCTH aTOMOB XHMHUYECKUX 3J1eMEHTOB. KBaHTOBBIE
yrpcna: TJaBHOe, opoOuTampbHOe (TMOOOYHOE), MArHUTHOE U CIIMHOBOE.
Pacnpenenenue 537I€KTPOHOB MO DSHEPreTUUYECKUM YpPOBHSM, IOAYPOBHAM H
OpOUTANIIM B COOTBETCTBUU C TMPUHIMIIOM HAaUMEHbINEH SHEPTUU, MPUHIIUIIOM
[Maynu u npaBunom ['yana. Kimaccudukarysi XAMHUYECKUX 3JIEMEHTOB (s-, p-, d-, f-

31eMeHTOB). OCOOEHHOCTH CTPOEHHUS HHEPreTHYecKUX YpoBHEW aromoB d-




3JICMCHTOB.

JemoHcTpanuu. Mojenu opOuTaneil pasimyHor GOpMEI.

41.J1pakTuyeckoe 3anaTHE Ne20. OCOOEHHOCTH CTPOCHHUS YIHEPTETHUECKUX
ypOBHEH aToMOB d-3J1IEMEHTOB 4 mepuoa.

CamocrosiTeibHas padora o0yyaommxcsi. ATOM — CJI0’KHAsl YaCTUILIA.

SN

Tema 2.2. [lepuoanueckuii
3akoH u Ilepuoguueckas
CHCTEMA XUMHYECKHX

sieMenToB JI. 1. MeHpeeeBa.

Conep:kaHue y4eOHOT0 MaTepuaJia

42 JTexkmust Ne22. OTkpbITHE TEPHOAMYECKOTO 3aKoHA. [IpeAmochuIKM:
HaKOIUIeHHE (aKTOJIOTUYECKOro Marepuaina, paboTsl mpemiectsenHukos (M. B.
Hebepeitnepa, A. D. Illankyprya, k. A. Hetonenaca, JI. FO. Meiiepa), cbesn
xuMuKoOB B Kapicpyn, ntnunoctHeie kauectBa J[. 1. MenneneeBa. Otkpsitue /1. U.
MenpneneeBsiM [lepuoguueckoro 3akona. dusmyeckuii cmoica [lepuoandeckoro
3akoHa [[.11. MenneneeBa. IlpyumHBl M 3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB
9JIEMEHTOB M WX COEAMHEHMH 1O MepuojaM M TpynnaM. 3HaueHue
Ilepuonnueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa st pa3BUTHS HAYKU M IOHUMaHUSl XUMUYECKON KapTUHBI MUPA.

JemoncTpanuu. Pasnuunsie BapranThl Ta0nuibl [lepuoanueckoil cucremsl
xuMuueckux anemeHToB J[. . MenaeneeBa. OOpa3iibl MPOCTHIX BEMIECTB OKCHIOB
1 ruapokcu1oB ateMenTos 11 neprona.

JlabopaTopHbIii onbIT. CpaBHEHNE CBOWCTB IIPOCTBIX BEILECTB, OKCUIOB U
ruapokcunos snemenTos I nepuona.

43.I1paxkTuyeckoe 3anaTue Ne21. XapakTeprucTUKa JIEMEHTA 110 €ro
IIOJIO’KEHHUIO B IEPUOJUYECKON CUCTEME.

CamocrosiTesibHas padoTa o0yuarommuxcs. [IpeAnocbUIKy: HaKOIIEHNE
daxTonornueckoro marepuaia, padotsl npeamectseHHUKOB (M. B. Jlebepeiinepa,
A. D. lllankyprya, JIx. A. Hetonennca, JI. FO. Meiiepa), cbe31 XUMHKOB B
Kapncpya. ’KusHb u HayuHas gestenbHocTs /. M. Menneneesa.




Tema 2.3. CTpoeHue
BellecTBa.

Conep:xaHue yueOHOIro MaTepuaJia

44 Jlexmust  Ne23.  DJjieKTpoHHAasi  NPUpPoOAa  XHMHUYECKOW  CBSI3H.
DJIEKTPOOTPUIIATEILHOCTh. BHIIBI XUMHUYECKOW CBsI3M (KOBaJCHTHAs, MOHHAs,
METaJUIn4YecKasi, BOJIOPO/IHAS) H MEXaHU3MBI ee oOpa3oBanus. Kpucrammueckue
U amopdHbIe BemecTBa. THUIBI KPHUCTAUIMYECKUX PEIICTOK (aTOMHAs,
MOJICKYJISIpHAsI, MOHHAs, METAJUIMYecKas). 3aBHCHMOCTh (DU3MUYECKUX CBOWCTB
BEIIECTBA OT THUMNA KPHUCTALIMYECKON pemerku. IlpuunHel MHOrooOpasus
BCLICCTB. EIII/IHaSI npupoga XUMHUYCCKUX CBSI3€il: HaIu4due Pa3JIMUHBIX THUIIOB
CBsI3€H B OJJTHOM BEIIECTBE, IEPEXO0JI OJTHOTO THIIA CBS3H B IPYTOM U T. II.

JlemoHcTpamuu. MoJien KpUCTAIIMYECKUX PEIeTOK Pa3IMyHOro Tuna. Moaenun
monekyn JIHK u 6enka.

45 I1pakTuyeckoe 3ansatue Nel9. OmnpeneneHue THIa XUMHYECKOW CBSI3U B
OpraHMYeCKUX U  HEOPraHWYeCKMX  BellecTBax (C  MCCIIENOBATENbCKON
HaIPaBJIEHHOCTHIO). .

46. Jlexuust Ne 24. IlonsiTHe 0 KOMILJIEKCHBIX coenHeHusiXx. HoMenknatypa
KOMIIJICKCHBIX COCHHHCHHﬁ. BHyTpeHHfIfI 1 BHCIIIHAA C(bepa KOMIIJICKCOB.
3HaueHNEe KOMIUIEKCHBIX COETMHEHUN B MPAKTUUYECKOM KU3HU YEIIOBEKA.

JlaGopaTopHble onbIThl. KauecTBenHble peakiuyu Ha nonsl Fe?" u Fe3*

47.JIpakTHyeckoe 3anaTHe Ne 23. HoMeHKIaTypa KOMITJIEKCHBIX COCTUHEHUH.

CamocrosiTeibHasi padota o0yuarommxcs. [IpuunHbl MHOrooOpasust BENIECTB.

Tema 2.4. IlucnepcHbie
CHCTEMBI

Coaep:xanue yueOHOIro MaTepuaJia.

48.Jlekuusi  Ne25.Ilonsitne o jaucnmepcHbIX cucremax. Knaccupukanus
JMCTIEPCHBIX CHCTEM B 3aBUCHUMOCTH OT arperaTHOTO COCTOSTHHSI JTUCTIEPCHOHHOMN
Cpezbl U TUCTIEpCHOH (ha3bl, a TaKkke Mo pa3mepy ux 4dactull. ['pyboaucnepcHbie
CHCTEMbI: IMYJIbCHHU U CYCIIEH3UH.

JlabopaTopHusblie onbIThl. [lonydyenue cycnensuu cepsl U kanudonu. [lomydyenue
HMYJBCUHU PACTUTEIBHOTO Macya 1 OeH3071a.

CamocrtosiTeibHas padoTa 00yyalmMXcsi. DMYJIbCUH U CYCIIEH3UH B KUBOH U
HEKUBOM MPUPOJIE U MPAKTUYECKOM JKU3HU YEeJIOBEKa.

49.J1ekuus.Ne26. IlousiTue 0 KkoJIOMAaX (30014, resin). UCTHHHBIE PaCTBOPDI
(MoJieKy/IsIpHbIe, MOJIEKYJISIPHO-HOHHbIe W HMOHHBbIE). Oddexr Tunmans.




Koarynmsmuss B kommougHbIx  pactBopax. Kiaccudukamus 3omeid.  [erneit.
Cunepesuc B rensx, Kak (paxkrop, onpeaessonmi CpoK TOAHOCTH NPOIYKIIMHA Ha
ocHoBe reneld. CBepTbIBaHME KpPOBH KakK OHOJOTMYECKHH CHHEPE3UC, €ro
3HauYCHUE.

JleMoHcTpamum. Buibl TUCIIEPCHBIX CUCTEM M MX XapaKTEPHBIC MPU3HAKH.
[TpoxoacHHE Jyda CBeTa Yepe3 KOUIOUIHBIC M HCTUHHBIC pacTBOPHI (3P ekt
Tunnans).

JlaGopaTopHble onbIThI. [Tonydenne 305 kpaxmana. [Tomyuenue 30 cepsl u3
THOCYNb(aTa HATPUSI.

Tunsl pacuyeTHbIX 3a1a4: PacueTsl Macchl (00beMa, KOTHMYSCTBA BEIICCTBA)
MPOJYKTa PEaKkIuu, €CJIN OJHO U3 BEUIECTB JIAHO B BHUJIE PACTBOPA C OMPE/ICIICH-
HOM MaccoBOM JI0JIeil paCTBOPEHHOT'O BEIIECTBA.

50.I1pakTuyeckoe 3ansaTue. Ne24. PerieHue TecTOBOro 3aJaHus 10 TEME:
«JlucriepcHbIe CUCTEMBIY.

CamocrosiTeibHas padoTa odyuyarommxcsi. [IpyMeHeHne KOTOUIHBIX PacTBO-
pPOB B ITPOMBIIIICHHOCTH.

Tema 2.5.
XuMHYeCKue peakiuuu

Copepxanue y4eOHOIro MaTepuaa

S51.JIexkuus Ne27. Xumuueckue peakuu. I OMOreHHbIE U T€TEPOreHHbIE PEAKIIUH.
CkopocTh peakluu, €€ 3aBUCHMOCTb OT pa3iMuYHbIX (DaKTOPOB: MPUPOIBI
pearupyromux BEUIeCTB, KOHUEHTPALUY PEearupyrolluX BELIECTB, TEMIIEPATYPBHI,
IUIONIA/IM PEAaKIIMOHHOW MOBEPXHOCTH, HAJIM4YMs KaTanusaTtopa (mpasuio BanTt-
ot a; 3akoH AeiCTBYIONIMX Macc; KOHCTaHTa paBHOBecHs). Posb kaTann3zatopoB
B [IPUPOJIE€ U IPOMBIIUIEHHOM ITPOU3BOJCTBE.

52. Jlexuust Ne28. O6patumMocTh peakuuil. XuMHUECKOe PaBHOBECHE U €T0
CMeEIlleHNE TI0JT AEUCTBUEM Pa3IMUHBIX (PaKTOPOB (KOHILIEHTpAIMs peareHTOB WK
IPOAYKTOB PEAKIIMH, IaBI€HUE, TEMIIepaTypa) sl CO3AaHUs ONTUMAIIbHBIX
YCIIOBUM NPOTEKAHUSI XUMUYECKUX MPOIIECCOB.

JemoHcTpanuu. B3anmoseiicTBrue IMHKA pa3InYHOM MOBEPXHOCTH (TIOPOILIKA,
TIBUIN, TPAHY) ¢ KucnoToil. CMemenne paBHoBecHs B cucteme: Fe®" + 3CNS-
«—— Fe(CNS)3; 3aBUCHMOCTD CTENEHH YJEKTPOIUTHUYECKOMN TUCCOIUALIAN
YKCYCHOM KHCIIOTBI OT pa30aBIICHUSI

Tunel pacueTHbIX 3a1a4. 33724l HA KHHETUYECKHE 3aKOHOMEPHOCTH, B OCHOBE
KOTOPBIX JIexKaT: | )3akoH AeicTBYIONMX Macc; 2)npasuio Bant-I'odda;




3)KOHCTaHTa XMMHUYECKOT'O PABHOBECHSI.

53.IIpakTuyeckoe 3anaTue. Ne25. Biusaue pa3nuyHbiX (PaKTOpoOB HA CKOPOCTh
XUMUYECKON PEaKLUHU (C UCCIe008ameNbCKOU HANPABIeHHOCIbIO).

54 IlpakTuyeckoe 3aHsaTHeNe26.PemeHne pacueTHBIX 3agad Ha CKOPOCTh H

00paTUMOCTh XUMUYECKUX PEAKIUH (C uccredoeamenbCckol HanpasieHHOCmbIo).

CamocrosiTesibHas padoTa o0yuaromuxcs. [louemy nporekaroT XuMHUYECKHE
peaknuu? Pemenue 3a1a4 Ha TII0BOM 3P hEKT XUMUUYECKON PEaKIIUH.

Tema 2.6.
PactBoOpsI

Coaep:xanue yueOHOro MaTepHuaJia

16

55.J1exkuus Ne29.Ilonsitue o pacrBopax. Pu3nko-xMMHUYECKas IPUPOJIA
pacTBOpeHUs U pacTBOpPOB. B3aumoelicTBue pacTBOPUTENS U pACTBOPEHHOIO
BenlecTBa. PactBopuMocTs BemiecTB. CriocoOb! BhIpaKEHUS KOHLIEHTPALUK
pPacTBOPOB: MacCOBas J0Js1 pACTBOPEHHOIO BelllecTBa (IIPOLIEHTHAs ), MOJISIPHAsI.

Teopust 3IEKTPOIUTUYECKON AUCCOUMAU. MexaHu3M JUCCOUMALIMU BEILECTB C
pPa3IMYHBIMU TUIIAMU XUMHYECKUX CBsI3ei. BKiag pycCKUX y4eHBIX B pa3BUTHE
MIPEJICTABICHUIA 00 AIEKTPOIIMTHICCKON quccorinanui. OCHOBHBIC TTOJIOKEHUS
TEOPHH JIEKTPOIUTHUECKON nucconuanuu. CTeneHb 3JIeKTPOIUTHYECKON
JUcconranuu 1 GpakTopsl ee 3aBUCUMOCTU. CUITbHBIC U CPEHHE SICKTPOIUTHI.
Jucconmarus Boabl. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHus. 3HaueHHe
JKECTKOCTHU BOJBI B JKU3HH YEJIOBEKA.

I[eMOHCTpaIII/II/I. CpaBHCHI/IC QJICKTPOMIPOBOAHOCTU PACTBOPOB JJICKTPOJIUTOB.

JlabopaTopHbIi onbIT. XapakTep AMCCOLUALMY PA3IMYHbIX THMIPOKCHIOB.

N

Tunosble 3axa4n.

Borunicnenue MmaccoBoi 10U pacTBOPEHHOTO BellecTBa B %. Briunciienrne Maccel
pPacTBOPEHHOI'O BELIECTBA [0 M3BECTHOM MaccOBOH J10yie B pacTBope. PacueTsl
Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIH OJHO U3
BELIECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHON MacCOBOM J10JIell paCTBOPEHHOIO
BEIIECTBA.

KoHTekcTHBIE 3a1a4M.

56.IIpakTuyeckoe 3ansitue. Ne27.lIpuroroBienre pacTBOPOB PA3IUYHBIX BUIOB
KOHIIEHTPALUH.




57.llpakTtuyeckoe 3aHATHEN28. YCTpaHEHUE >KECTKOCTU BOJBI.

58.IlIpakTuyeckoe 3ansitue Ne29. KauecTBeHHbIE peakllMM Ha HEOPraHUYECKHE

BEIIECTBA U UOHBI (C UCCIe008aMENbCKOU HANPABIEHHOCHbIO).

CamocrosiTeibHast paGora oOy4yawmmxcsi. 3HaU€HHE PAcTBOPOB B JKU3HU U
IIPAaKTUYECKOH 1eATEIbHOCTH YeJIOBEKa.

59./1exuus Ne 30.Bonopoansblii mokasaresb. Cpesia BOAHBIX pacCTBOPOB
JIEKTPOIUTOB. Peaknm oOMeHa B BOAHBIX pacTBOpax 3JIeKTPOIUTOB. Peakiun B
pacTBOpax MEKTPoauToB. pH pacTBopa Kak 1mokas3aresib KUCIOTHOCTH CPEJIbL.

Z[eMOHCTpaIII/II/I. I/IHI[I/IKaTOpBI N UIBMCHCHHC UX OKPACKH B PA3HBLIX CPCHAAX.

60. IlpakTuyeckoe 3ansitue Ne30.Boopo/iHbIi IOKa3aTeb.

CamocrosiTeibHas padoTa odyuyalommxcsi. 3Hadenue pH B xumuu 1 GMONOTHH.

61. Jlekuus Ne 31. l'uaposn3 kak o0MeHHBbII npouecc. ['maponus conei,
OpPraHUYECKUX BelecTB (O€NKOB, )KUPOB, YIIIEBOJI0B, NOJUHYKIEOTHI0B, ATD) u
ero OMOJIOrMYECcKOe U MpakTHuecKoe 3HaueHue. OMblIeHHe )XKUpoB. Peakiys
ATePUPHUKAIIHH.

WININ |-

HemoncTrpanuu ['maponus kapOOHATOB, Cynb(paTOB U CHIMKATOB IIEIIOYHBIX
MeTay10B; HUTpaToB cBUHIA (1) ninum nuHKa, XJI0pH1a aMMOHHSL.

Tunsl pacueTHbIX 3a1a4: Brrunicienue mMaccoBoil (00beMHOI) JOIU BRIXOA
npoaykTa (B%) OT TEOPETHUECKH BO3ZMOKHOTO.

62. Ilpaktuyeckoe 3ansitue Ne31.['unponus coneit 1 Ipyrux opraHMuEcKux U
HEOPraHMYECKUX BEIIECTB.

CamocrosiTeibHas padora odyuyarwmmxcs. Poib 1 npakTuueckoe NpUMeHEHNe
THJIPOJIH3A.

Tema 2.7.0kucINTEIBLHO-
BOCCTAHOBHMTEJIbHbIC PEaAKIIUH.
DJIEKTPOXMMHYECKHUE
npoueccsl.

Conep:xanue yueOHOIro MaTepuaJa.

63.Jlexknus Ne 32.0KkuCJINTENbHO - BOCCTAHOBUTE/IbHbIE PeaKI[UM B IPUPOJe,
HpOH?.BO}]CTBeHHI)IX npoueccax 4| KU3HCACATECIBbHOCTH OpFaHI/[3MOB.
OKHCIHUTENBHO - BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB
[JIaBHBIX U MOOOYHBIX MOATPYHN (Melb, Kele30) M HEMETaJIOB: BOJOPOAA,
KHCIIOpO/1a, TaJOTeHOB, CEPHI, a30Ta, pocdopa, yriaepoaa, KpeMHUS.




JlabopaTopHble onbIThI. B3aumoeiicTBuE CEpHOM U a30THOW KHUCIIOT C MEJIBIO.
OxucnuTeNbHblE CBONCTBA IIEPMaHIaHaTa Kajaus B pa3JInUHbIX cpeax.

64.IlpaxkTuyeckoe 3anaTue. Ne32.Cocrasienue OBP meTog0oM 351eKTpOHHOTO 2 2,3
Oananca.
CamocrosiTesibHasi padora o0ydawmmxcsi. MUp OKMCIUTEIBHO - BOCCTAHOBH- 2 3
TeNbHBIX peaknuii. CoOCTaBlIeHUE OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEaKIIUU.
65.Jlekuust Ne33. Koppo3usi MeTalsI0B: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI 2 2
METAJIJIOB OT KOPPO3HH. JJIeKTPOJIN3 PACTBOPOB M paciiaBoB. [IpuMenenue
AJIEKTPOJIN3A B IPOMBIIIJIEHHOCTH.
JleMoHcTpanuu. DiekTponu3 pactBopa xiopuna meau (II). 1
66. IlpakTuyeckoe 3ansiTue Ne33.251eKTPOIU3 PAaCTBOPOB U PACILIABOB. 2 2
CamocrosiTesibHas padoTa o0yuarmuxcs. Kopposus B Hamiei »xu3Hu. 2 3

Tema 2.8. Coaep:xanue yue0HOro MaTepHuaJia 24

XHUMUA U :KU3HbD. 67. Jlekuust Ne34. Hayunbie MeTOAbI MO3HAHUSA B XUMHU. VIcTOUHUKHN 2
xummuaeckoi napopmaruu. [Tonck nHbOpMaIIUK IO HA3BAHHSIM,
uacHTH(GHUKATOpPaM, CTPYKTYPHBIM GopmynamM. MoaennpoBaHue XUMHYECKUX 5
MIPOIIECCOB U SBJICHUH, XUMUYECKHI aHAN3 U CHHTE3 KaK METOJIbI HAyYHOTO
MO3HAHUS.
JemoncTpaumnu. Moeny npon3BOACTBA CEPHOM KHUCIOTHI 1 aMMHAKa. 1
68. Jlekuus Ne35.Xumus u 310poBbe. JlekapcTBa, pepMEeHTHI, BATAMHHEI, 2 2
TOPMOHBI, MUHEPAJIbHBIE BOJIBI. [Ip0o0IIeMbl, CBSI3aHHBIC C PUMEHEHUEM
JICKapCTBEHHBIX MpernapaToB. BpeaHble MPUBBIYKHU U (PAKTOPBI, pa3pyIIaAONIe
3I0pOBBE (KypeHHe, ynoTpeOieHue ajikoroisi, HapkoManusi). Parionansnoe
nutanue. luwegvie 0obasku. OcHoGbl NUWE8OU XUMUU.

1

I[eMOHCTpaIII/II/I. .HeKapCTBCHHLIe npenaparel, MUIICBLIC )106aBKI/I, BUTaMHHBI,
MHHCPAJIbHBIC BOOBI.




CamocrosiTesibHasi padora. XuMHs W TE€HETHKA 4eloBeKa. buorexHosorus u
reHHasi uHxeHepus. HMccriedosamenvckas paboma no meme « O nuwe 8pedHol u
300P0BOI 3AMONIBUM CNOBOY.

69. IlpakTuyeckoe 3anaTueNe 34.00HapyKeHHE BUTAMHUHOB

70.IIpaxkTuyeckue 3ansarus. Ne 35. MccrnenoBanne mumieBbIx 100aBOK.

N

N

71. JlekunoHHo-ceMuHapckoe 3aHATHe Ne36.XuMusi B MOBCeJHEBHOM KU3HH.
Moromme u unctsnme cpeactsa. CpeacrBa 60pbObI ¢ OBITOBEIMU HACEKOMBIMHU:
penesieHTbl, HHCEKTULIUIbI. CpecTBa IMYHOM TUrueHbl 1 KocMeTHKU. [TpaBuna
0e30omacHoi pabOThI C €KUMH, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMU,
CpeICcTBaMU OBITOBON XHMUHU.

JemoncTpanuun. O6pasisl CpeACcTB OBITOBON XHUMUH.

72. Ilpaktudeckue 3aHATHA. Ne36. MapkupOBKM YIIAKOBOK T'MTHMEHMYECKHX
MPOJIYKTOB, MOIOIIUX M YUCTSAIIUX CPEJCTB U YMEHUE UX YUTATh.

73. Jlexknusa Ne37.Xumus v cejibCKOe X03HCTBO. XUMH3AIMs CEILCKOTO
XO3SIICTBA U €€ HaIlpaBJICHUs. PacTeHus u noyBa, MOYBEHHBIN NOTJIONIAOIIHI
KOMIUTEKC. MuHepanbHbIe U opraHnnyeckue yaoopenus. CpeacTBa 3aiuThl
pacTeHuii. XuMUYeCcKHe CpeICTBA 3alUThl pacTeHui. OTpuLaTeNbHbIe
MOCIEACTBYSI MPUMEHEHHSI IECTUIIUAOB U O0pHOa ¢ HUMH. XUMHU3ALIUS
’JKUBOTHOBO/ICTBA.

JemoncTpanun. Komiekius y1oopeHuii v necTUInIOB.

[

74.IlpaxkTuyeckoe 3anaTHe. Ne37. O3HaKOMIIEHHE C KOJUIEKIIMEN y1oOpeHuil u
HECTULU/IOB.

75. Jexuust Ne38.Xumus u s3nepretuxa. [IpupoiHbie HCTOUHUKH
yrieBo1opoAoB. [IpupoaHbIi U OMYTHBIN HEDTSHOM T'a3bl, UX COCTAB H
ucnoinszoBanue. CocraB HeTu U ee nepepadboTka. Hebrenpoaykrel. OxkTanoBoe
ymciio Oen3uHa. OxpaHa OKpyskarolei cpesl npu HedTenepepadboTke u
TPaHCIIOPTUPOBKE HEPTEIPOAYKTOB.

CamocrosiTejibHasi paGora oOy4alommxcs. AJbTEpHATUBHBIE HCTOYHHUKHU
SHEPTUH.




76.JIexnust Ne 39.Xumus B crpoutenbcrse. Llement. beron. Cunrernyeckue 2
BBICOKOMOJIEKYJISIPHBIE BEILIECTBA U ITOJIMMEPHBIE MaTEPHUAIIbl HA UX OCHOBE
(mmactmaccsl 1 BosiokHa). [1o100p onTUManbHBIX CTPOUTEIBHBIX MATEPHAIIOB B
IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa. XHUMMSA U IKOJIOIMs. XMMHUUYECKOe
3arpsi3HEHUE OKPYKarollel cpeabl U ero nocieacTsus. OxpaHa rupocgepsl,
NOYBBI, aTMOC(]EpHI, PIIOPBI U PayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

77 IpakTudeckoe 3anstue Ne 38. Pacno3naBaHue 1jiacTMacc U BOJOKOH 2

78. IlpakTuueckoe 3anarue Ne 39 Oxpana rugpocdepsl, MOUBbI, aTMOCHEPHI, 2
¢ropsl 1 (hayHBI OT XMMUYECKOTO 3arpsi3HEHUS.

CamocrosiTe/ibHasi padoTa 00yYamuUXcsi. DKOJIOTHS HKIIINIIA. 2
KoucyabTanuu 4
IIpomexyTOUHAS ATTECTAMSA
Bcero: 156

J111s XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOT0 MaTepHalia UCIIOIb3YIOTCS ClIeAyoNne 0003HAUCHHUS:

1. — o3HaKOMUTEIBHBIN (y3HABAHHE paHEE N3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIN (BBIIOIHEHUE AEATEIHLHOCTH MO 00pa3ily, MHCTPYKIIUU WIIH MOJI PYKOBOJCTBOM)

3. — MPOTYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJTHEHHE JISATSIIBHOCTH, PEIICHUE TIPOOIEMHBIX 3a/1a4)




4 TEMATHUYECKOE IINTAHUPOBAHHUE

Ne HaunmenoBaHue pa3jaeia, TeMbl KosnuyectBo yacos
n/n
Pasznen 1. Opranunyeckasi XuMHus 78
Tema 1.1. OCHOBBI OPraHUYECKON XUMUHU 6
Tema 1.2. IIpenenbHble yriieBOAOPOIbI 8
Tema 1.3. | DTujeHOBbIE U JUEHOBBIE YITIEBOAOPOIBI. 8
Tema 1.4. AIIECTUIICHOBBIC YTJIEBOJAOPOIbI 4
Tema 1.5 .ApoMaTHyecKue yriieBog0poibl 4
Tema 1.6. I'mapokcuiibHbIE COCTMHEHUS 8
Tema 1.7. Anbaeruapl B KETOHBI 4
Tema 1.8. | KapOoHOBBIC KMCIIOTHI M UX TPOU3BOIHBIC 14
Tema 1.9. VrieBosl. 10
Tema 1.10. | AMUHBI, aMUHOKHUCJIOTBI, OCTIKH. 12
Paznen 2. | O0mas u Heoprannyeckas xumus. Teoperudyeckue 78
OCHOBBI XMMHH.
Tema 2.1. CrpoeHnue aToma. 4
Tema 2.2. | Ilepuoanueckuii 3akoH u Ilepuonnueckas cucrema 4
XUMHYECKHX d1eMeHToB /1. 1. MeHnpaeneena.
Tema 2.3. CTpoeHue BEIeCTBa. 8
Tema 2.4. | JluciepcHbIE CUCTEMBI 6
Tema 2.5. XUMHUYECKUE PEAKITUU 8
Tema 2.6. | PacTBOpHI 16
Tema 2.7. OKHCIIMTEIIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. 8
DIEKTPOXUMHUYECKHE ITPOLIECCHI.
Tema 2.8. XuMHu B KA3HU O0ILIECTBA. 24
Bcero 156

5 YCIOBUs PEAJIM3AIIMU TPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

5.1 MaTtepuajbHO-TEXHHUYECKOE 00ecreueHne

Jl5ia peanuzanuu mporpaMmbl yueOHOTO MpeaMeTa MPeayCMOTPEHO HATMYHE CIEAYIOIUX
CIeIUATTbHBIX TIOMEIEHUHN:
Ka6uner xumumn:

CTOJIbI YYCHUYCCKUC I KaOMHeTa XMMHH C CAaHTeXHHKOH 14 IOT., CTYJIbA 28 IIT., CTOJ

JIEeMOHCTPAIMOHHBIHN ¢ pucTaBKoi 1 mIT., cTyn Ui penoaasatens 1 mT., BHITSDKHOM mkad 1
mt., HoyTOyk Acer E1-531 1mr., nmpoekrop Proxima C3255 1 ., 3xpan 1 mrt., 3ByKOBbIE

kosioHkH Microlab 2.0 solo4c 1 mT., MeTanmmuyeckuil mkad s XpaHEeHUsI XUMUYECKON TIOCY bl

Y PEaKTHUBOB 2 IIT, METAJUIMYECKUH ceid 2 mT, JocKka MapKepHas MeIoBasi KOMOMHUpOoBaHHas |

1IT., HA0OP XMMHUYECKHUX PEaKTUBOB I10 TPYyIIIaM XpaHEeHHsI, TUAAKTHUECKHUE TOCOOuSI.
ITO: 1. Windows 8.1 (mpodeccuonanpuas aurieH3ust Ne 45829305, 6eccpouno);

2. MS Office 2010 pro (mumen3ust Ne 48958910, Ne 47774898 , 6eccpouHo);

3. FBreader (ceo6omnoe); 4. WinDJwiev (cBo6oanoe); 5. Google Chrome, (cBoGoaHoe)

5.2 UndopManuoHHOe obecrieyeHne peaaTu3anuy NporpaMmbl
Jiga peanuzanuu mporpammbl  ydyeObHoro mnpeamera OubOnuoteunbslt gouny BI'YOC
YKOMIUIEKTOBAH NI€YaTHBIMU U JIEKTPOHHBIMU U3JaHUSAMHU.



06yan0H1Hec;1 U3 YuCjla HUHBAJIHWIAOB U JIMI C OTI'paHUYCHHBIMU BO3MOXHOCTIMU
3I0pPOBBsl 00€CTICUEHBI TIEYaTHBIMA KM (MJIM) SJICKTPOHHBIMUA OOpa30BaTEIbHBIMH PECypcaMH B
(I)opMax, ANallITUPOBAHHBIX K OPAHUYCHUAM UX 30POBLA.

OcHoBHas1 JiuTEepaTypa
['muaka, H.JI. O6mas xumus: yyebnoe nocodue / I'muuka H.JI. — Mocksa : KnoPyc, 2020. —

749 c. — Texcr: anektponubiii / DBC BOOK [caiit]. - URL: https://book.ru/book/935925 (aara
obpamenust: 04.10.2020). Xumus : y4eOHUK JUIsI CpeTHEro MpodheCcCUOHATBLHOTO 00pa3oBaHus /
1O. A. Jlebenes, I'. H. ®aneeB, A. M. TI'ony6es, B. H. lllanoBan ; mox oOmeii penakuueid I'. H.
®daneeBa. — 2-¢ usl., nepepad. u qom. — Mocksa : M3narensctBo HOpaiit, 2020. — 431 c. —
Texkcr : anmexktponnbii / OBC HOpaiit [caiitr]. — URL: https://urait.ru/bcode/452143 (nmara
obpamienusi: 05.10.2020).

JonoJHUTe/IbHAA JTUTEPATYypa
Oneiinukos, H. H. XumMus. AnropuTmsl penieHus 3aJa4 U TeCThI : ydeOHoe mocobue Ass

cpenHero npodeccruonaiabHoro oopazosanus / H. H. Onelinukos, I'. I1. MypaBbeBa. — 3-€ uzn.,
ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. — 249 c. — TekcT : 25IeKTpOHHBIH //
OBC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/452906 (nata o6pamenus: 05.10.2020).
XuMmus. 3ajauHuK : yaueOHoe mocodue ams cpeqHero npodeccruonanbHoro oopazoanus / 10. A.
Jle6enes [u np.] ; mox obmieit penakuueit I'. H. daneeBa. — Mocksa : U3narensctBo KOpaiit,
2020. — 238 c. — Texkcr : anmekrponnstii // ObC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/452161 (mara obpamenus: 05.10.2020).

DJIEKTPOHHBIE PecypChI
www. pvg. mk. ru (omummuana «ITokopu BopoObeBBI TOPEI»).

www. hemi. wallst. ru (OGpa3oBaTenbHbIi CalT AJS MIKOIBHUKOB «XUMUS»).
www.alhimikov.net (O6pa3zoBaTenbHbIN CalUT IS IKOJIBHUKOB).

www. chem. msu. su (3aexkTpoHHas 6HOIMOTEKA IO XUMUH).

www.enauki.ru (MHTepHeT-u31aHue Uit yuuTeneil «EcTecTBeHHbIE HAyKn»).
www. lseptember. ru (Meroanueckas razera «llepBoe ceHTIOP»).

www. hvsh. ru (kypHas «XuMuUS B IIKOJIE»).

www.hij.ru (GkypHaIT « XUMUS 1 KU3HBY).

www.chemistry-chemists.com (37eKTpOHHBIH KypHAIT «XHUMUKA ¥ XHUMUS)

IIpumepHbIe TeMbl pedepaToB (10KIA10B), HHAHUBHAYAJTbHBIX NIPOCKTOB

* buorexHon0rMsA ¥ reHHas MHXeHepus: — TexHonorun X XI Beka.

* HaHoTexHONOrMs Kak HPHOPUTETHOE HANpPaBICHUE pPAa3BUTUS HAyKH U IPOMU3BOJCTBA B
Poccuiickoit denepanum.

» CoBpeMeHHbIE METO bl 00€33apakUBaHUS BOIBI.

* ATIOTpONUS. METAIIJIOB.

* Xuzub u nearenpHocTh . V1. Menaeneena.

* «[lepuoanueckomy 3aKoHy Oyaylee He TPO3UT pPa3pyLICHUEM. .. »

* Cunre3 114-ro snemenTa — TpuyM@ pocCUICKUX (PUZUKOB-SIEPLIHKOB.
* 3oTomsl BOIOpOIA.

* lcnonb3oBanue palOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LENISIX.

* PeHTreHoBCKOE M3JIyu€HHUE U €T0 UCII0JIb30BAHNE B TEXHUKE U MEAUIIMHE.
* [ImazmMa — 4eTBEpTOE COCTOSHUE BEIIECTBA.

* AMopdHBI€ BelIecTBa B IPUPOJE, TEXHUKE, OBITY.



* OxpaHa oOkpyXaroued cpeapl OT XUMHYECKOro 3arps3HeHusa. KomamdecTBeHHbIE
XapaKTEPUCTHKH 3arpsi3HEHUS OKpPYKarollel cpeabl.

* [IpumeneHue TBEpIOTO U ra3000pazHoro okcuaa yriaepoaa (IV).

* 3amuTa 030HOBOIO FKPaHa OT XUMHUUECKOTO 3arps3HEHUs.

* I'pyOonucnepcHble CUCTEMBI, UX KJIACCH(HUKAIMA W HCIOJIB30BaHHE B MPOPECCHOHATHLHOM
NeSITETbHOCTH.

* Kocmernyeckue reiu.

* [IpuMeHeHue cycnieH3uil U IMYJIbCUI B CTPOUTEIILCTBE.

* MuHepaiibl ¥ TOpHbIE IOPO/Ibl KAK OCHOBA JTUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Bona kak peareHT u cpesa A XUMHUYECKOTr0 Ipolecca.

* )Kuznp u gesrenpHocts C. AppeHuyca.

* Bxitagy 0TeueCTBEHHBIX YUEHBIX B pa3BUTHE TEOPHH AIEKTPOIUTUYECKOHN TUCCOLMALINY.

* YcTpaHeHHe KECTKOCTU BOJIbI HA IPOMBIIIJIEHHBIX PEANPUATHAX.

* CepHast KMCII0Ta — «XJ1€0 XUMHUYECKOH TPOMBILIUIEHHOCTH.

* Mcnonp30oBaHne MUHEPATIBHBIX KUCIOT HAa IPEANPHUATHAX PA3THIHOTO TPOQHIIs.

* OKCUJIBI M COJIU KaK CTPOUTENIbHbBIE MaTepHaIbl.

* Hcropus runca. * [IoBapeHHast cOlb KaK XUMHYECKOE ChIPhE.

* MHoroaukuii kapooHaT KajblMs: B IPUPOE, B IPOMBIIIJIEHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha IpOU3BOJICTBE U B OBITY.

* BupTyanbHoe MoJIeIMpOBaHUE XUMHUECKUX IIPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIaBOB MIEKTPOJIUTOB.

* IlpakTMueckoe NpPUMEHEHHE  DJIEKTPOJIM3A:  PaQUHUPOBAHHE,  TIaJbBAaHOIUIACTHKA,
rajlbBaHOCTETHUSl.

* lcropus nosnydeHus U Npou3BOJCTBA AIFOMUHUS.

* DJIEKTPOJINTUYECKOE MOJTYyYeHUE U paMHUPOBAHUE MEIH.

* Xuznsb u nesrenbHocTs I, J[PBH.

* Ponp MeTansioB B MCTOPHM YE€IOBEYECKOW HMBMWIM3ALMH. VcTOpus OTEUECTBEHHOW 4YEpHOM
MeTaimyprui. COBpeMeHHOE METAJUTYprUYecKoe MPOU3BOJICTBO.

* MHcropuss OTe4eCTBEHHOM LIBETHOM MeTaulypruv. Posib MeTaluioB W CIIaBOB B
HAayYHOTEXHUYECKOM IIpOrpecce.

» Koppo3ust MeTasiioB u criocoObl 3allUThl OT KOPPO3UH.

* HepTHBIE MK O6J1arOpOHBIE Ta3bl.

* Poxparomue conm — rajoreHsl.

* cTopust mBEACKON CIIUMYKH.

* lcroprs BOSHUKHOBEHHUS U PA3BUTHS OPTaHUYECKON XUMHH.

* XKusnb u nearensHocth A. M. bytieposa.

* Butanusm u ero kpax.

* Poib 0Te€4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUH U Pa3BUTUU MUPOBOI OpraHM4eCKON XUMHUHU.

* COBpEMEHHBIE ITPEICTABICHHS O TEOPUU XUMUYECKOTO CTPOEHHUS.

* DKOJIOTUYECKUE aCTIeKThl UCIIOIB30BAHUS YIIIEBOJOPOIHOTO ChIPbSL.

*  DKOHOMHYECKME aClEeKThl MEXKIYHAPOJHOTO COTPYAHMYECTBA IO  HCIOJIb30BAHUIO
YIII€BOIOPOAHOTO CHIPBS.

* Mcropust OTKpBITHSL M Pa3pabOTKU Ta30BBIX M HE(MTAHBIX MeCTOpoxaeHuil B Poccuiickoit
Oenepannn. * XUMHS YTIIEBOIOPOTHOTO CHIPhI U MOsI Oy TyIiasi mpodeccus.

* YI1eBOJOPOIHOE TOIUIMBO, €TO BUJIbI U Ha3HAUEHUE.

* CuHTEeTHYECKHE KayuyKU: HCTOPHUS, MHOTOOOpa3ue 1 NepCreKTHUBBDI.

* PesuHoTEXHMUECKOE IPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUECKOM MPOTpPECCE.

* CBapoYHOE IPOU3BOJICTBO U POJIb XUMHUH YITIEBOJOPOIOB B HEM.

* Hedtb 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aHMOBBITOIHOTO MEXKJIYHAPOJHOTO COTPYIHUYE

HOpMaTI/IBHLIe AOKYMEHTbBI



1. CanlluH 42-128-4690-88. Canumapuvie npasuia cooepicaniisi meppumopuil HaceieHHbIxX
mecm (yms. I nasnvim 2ocyoapemeennvim canumapivim epadom CCCP 05.08.1988 N 4690-88)

2. I pascoanckuii kooexc Poccutickoti @edepayuu (yacmo nepsast) om 30.11.1994 N 51-D3

3. Honoocenue no sedenuro Oyxeanmepckoeo yuema u OyXeaimepcKol OmyemHoCcmu 8
Poccuiicrkoii @edepayuu, ymeepoicoeno Ipuxazom Munguna Poccuu om 29.07.1998 N 34n.

6 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O TIPEJIMETA

KOHTpOJ'IB H OLICHKa PE3YJIbTAaTOB OCBOCHUA MPEAMETA OCYIICCTBIACTCA MIPCIIOAABATCIIEM
B IIpOLECCE IMPOBEACHHA ITPAKTUYCCKUX M na6opaTopHI>1x 3aH$ITI/II\/'I, TCCTUPOBAHUA, a TAKIKC
BBITIOJTHCHU A O6y‘-IaIOIJ_II/IMI/IC$I HHJAUBUIYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCIICIOBAHUIA.

PesyabTaThl 00yueHus

OcHOBHbBIE NMOKA3aTEIU OLEHKHU
pe3yJabTara
(no xascoomy pezyibmamy, Ha KAKOM
3aHAMUU NPOBEPSAEMCsl U HeM NPOsepsiemcsi)

JIMYHOCTHBIE
OcBoenue MIPOrpaMMBbI npenmera | Tema 1.1. OCHOBBI OPraHUYECKON XUMUU
COTIPOBOXKAACTCS dbopmHpoBaHUEM y | Jlekus Nel. Coobwenue, pepepam 1o

00y4aroIuXxcst TMYHOCTHBIX PE3YyIbTAaTOB:

- YyBCTBO TOPAOCTH U YBAXCHUS K HCTOPUHU H
JOCTHXKEHUSIM ~ OTEYECTBEHHOM  XMMHMUYECKOHN
HayKU;

teme: « Teopusa A. M. bytieposa —
byHIaMEHT OPraHUYECKON XUMUMY;

Tema 1.10.AMHHBI, aMHHOKHCJIOTHI, OCJIKH.
Jlexuus Nel8.I/lpesenmayus. H.H. 3unun —
OCHOBATEJb OOJIBIION PYCCKOM HIKOJIBI
XHMHKOB.

Tema 2.2. Ilepuoguyeckuii 3aK0H 1
[lepuonnueckas cucTeMa XUMHUYECKUX

anemenToB M. 1. Menneneena.

Jlexuus Ne22. /loknao no teme: « OTKpbITHE
. . Menneneesbim Ilepuoanueckoro
3aKOHa».

Tema 2.6.PacTBOpEI.

Jlexuus Ne29.Ilonsitue o pacTBopax.
Coobwenue, pepepam 10 Bompocy: «Bxmasg
PYCCKUX YYEHBIX B Pa3BUTHE
NPEeJCTaBICHUN 00 3IEKTPOTUTHUECKON
JIUCCOLIMALIANY.

-XUMUYECKU IrpaMOTHOE MIOBEJICHUE B
po(hecCHOHANBHON NIEATENIBHOCTH U B OBITY IIpH
oOpalleHnn ¢ XMMHUYECKMMHU  BEIIEeCTBaMH,
MaTepHalaMH 1 MPOLECCaMHU;

Tema 2.5.XuMuueckue peakiuu.

[IpakTnueckoe 3anarue Ne25. Buusnue
pasnuyHbIX ~ (aKTOPOB  HAa  CKOPOCTb
XUMHYECKOMN peakiuu (c

UCc1e008amenbCKoll HanpasgieHHOCmybio).
Jlekuuss No27. CKOpocTh peakiuu, ee
3aBHCHUMOCTH OT Pa3IUYHBIX (PaKTOPOB.
Tema 2.8.XUMUS U KU3Hb.

Jlexuusa Ne34. Ilpesenmayua «Moaenupo -
BaHWE XUMHUYECKUX TIPOIECCOB U SIBIICHUI;
JlexunonHo - cemuHapckoe 3aHsitue Ne36.
Xumusi B TIOBCEIHEBHOW KW3HHU. 3aodaHue
no eonpocy: «IlpaBuna 6e3onacHoi paboOTHI
C CIKUMH, TOPIOYAMH W TOKCUYHBIMHU
BeIECTBaMH, CpelCcTBaMu OBITOBOM
XUMUHY,




- TOTOBHOCTh K MPOJOJKCHHIO OOpa3OBaHUs H
MOBBINICHUS  KBaJTU(PUKAIIUN B n30paHHOI
npoecCHOHABHOM NeSTEIbHOCTH u
OOBCKTHBHOE OCO3HAHHWE POJH XUMHYECKUX
KOMIICTCHIIUM B 3TOM;

Tema 2.8. XuMus u *Ku3Hb.

[TpakTrnueckue 3anstus. Ne30. MapkupoBKu
YIAaKOBOK TUTUEHUYECKUX TPOIYKTOB,
MOIOIIMX M YUCTSIIUX CPEACTBA U YMEHHE
WX YUTATh.

[IpakTnueckoe 3austue Ne 38.
Pacno3naBanue nmiacTMacc ¥ BOJIOKOH.

- YMCHHUC HCIIOJIBb30BAaTh JOCTHIXKCHUA

Tema 2.8.XuMus U KU3Hb.

COBPEMEHHOM XMMUYECKOW Hayku M XuMuueckux | Jlekumst  Ne35. Xumusg u  370pOBbe
TEXHOJIOTHIl 111 TOBbIIIeHUS cobcTBeHHOTO | [IpesenTanus, cooOiieHue, 10KIaa o TeMe:
MHTEJUIEKTYaJbHOTO pa3BUTHSA B BbIOpaHHOM | «/locTHKeHHs  XUMHH B pa3paboTke
npodeccuoHaNbHOM e TeIbHOCTH; MUIIEBBIX  J00aBOK, (hapMaleBTHUECKUX
[IPENnapaToB, MECTULUJOB, AHATUTHYECKUX
MHCTPYMEHTOB  JJI1  HM3y4€HUS  KUBOH
MaTepHuH, a TAKXKE OKPYXKAIOLIEH CPEIbI».
Jlexmus Ne37.Xumus u cenbCKOe X035ICTBO.
[Ipesenranus, coobmenue, qokmnan, pehepar
nmo Tteme: «JlOCT)KEHHS  XUMUH B
pa3pabOTKe MECTUIIUTOBY.
MeTanpeaMeTHbIE
OcBoeHue IIPOrpaMMBbI npenmera | Tema 1.5.ApoMaTudeckue yriaieBoaopoabl.
COIMPOBOXKIAETCA dbopMupoBaHreM y | Ilpaktrueckoe 3anarue.Ne8. «['eHernuec-
00y4aroIUXCsl METAIIPEIMETHBIX PE3YyIbTaTOB: Kasg B3aUMOCBSI3b  IpEAENbHBIX, HEmIpe-
- UCIIOJIb30BaHUE pa3IMYHbIX BUJIOB | JAETBHBIX u apoMaTHYECKHUX
MO3HABATEJIbHOW JCSATENILHOCTM W  OCHOBHBIX | YTIIEBOJAOPOAOBY (¢ ucciredosamenbCkol
UHTCJUICKTYaJIbHBIX  ONepanuii  (MOCTAHOBKH | HANPABIEHHOCbIO).
3amaqyn, (HOpPMYIHpPOBAHUS TUIOTE3, aHaimm3a u | Tema 2.5. PacTBOpHI.
CUHTE3a, CpaBHEHUA, 0000menus, | [Ipaktuueckoe 3anstue Ne31. «I'maponus
CUCTEMAaTH3allHH, BBISIBJICHUS NPUYMHHO- | COIE W JPYIMX  OpraHWYeCKHX M|
CIIEZICTBEHHBIX  CBfA3€W, TIIOMCKAa  aHAJIOrOB, | HEOPIraHUYECKUX BEIIECTB» (c
(GopMynHpOBaHUsI  BBIBOAOB) Uil PEIICHHS | UCCIe008aMENbCKOU HANPABIEHHOCbIO).

MOCTaBIICHHOW 3aJayu, MPUMEHEHHE OCHOBHBIX
METO/IOB TIO3HAaHMS (HAONIOACHUS, HAYYHOTO
HKCMIEPUMEHTA) I U3yYeHUS Pa3INuHbIX CTOPOH
XUMHUYECKUX 0OBEKTOB U MPOIIECCOB, C KOTOPHIMU
BO3HUKACT HEOOXOAUMOCTh CTAlIKUBaThCI B
npodeccuoHanbHOM chepe;

— HCIOJIb30BAHUC PA3JIMYHBIX HCTOYHHUKOB [JId
MMOJIYYCHHA XUMHYECKOMN I/IHq)OpMaI_II/II/I, YMCHUC
OLCHUTL €€ IOOCTOBCPHOCTHL I IOOCTHMIKCHUSA
XOopomux pe3yjbTaToOB B HpO(bCCCHOHaHBHOﬁ

chepe

Tema 2.5. XuMu4eckue peakiuu.
[Tpaktuyeckoe 3anstue. Ne22. BnusHue
pasnuyHbIX  (AKTOPOB  HA  CKOPOCTh
XUMUYECKON peaxkun (c
HCCIIEIOBATENbCKON HApPaBIE€HHOCTHIO).
Tema 2.8. XuMHUsI U KU3HB.

Jlekuust Ne35.Xumusi u 310poBbe. Hccne-
odosamenvckas paboma no meme « O nuwe
8PEeOHOU U 300POBOU 3AMOJIBUM CNIOBOY.

IIpeamerHbIe

TpeboBaHusi K TNpeAMETHBIM pe3yJbTaTaM
ocBoeHus 0OazoBoro kypca [II1.02. Xumun
JOJIKHBI OTPAXKATh:

— cpOpMHUPOBAHHOCTH MPEJCTABICHUH O MecTe
XUMUH B COBPEMEHHOM HAy4yHON KapTUHE MUDa;

Tema 2.8 XuMHS U KU3HB.

Jlexumsa Ne35.Xumuss u 370poBbE. YMETh
OTBeYaTh Ha BOIIPOCHI, HAIIPUMeEp:

IloueMy He COBMECTHMBI AJIKOTOJIb U
JeKapcTBa?

ITpaktnueckoe 3ansatue. Ne 35. Hccueno-




NOHMMAaHWE POJIU XUMUU B (OPMHPOBAHUHU
Kpyrozopa M (YHKUHMOHAJIbHOH TI'PaMOTHOCTH
YeJI0BEKA JJIs PELIEHUS IPaKTUUECKUX 3a/1a4;

BaHHUE NUIIEBBIX H00aBOK. YMETh OTBEYATh
Ha BOIPOCHI, HATIPUMED:

Kakue mnmuieBsie H00aBKM Ha OSTHUKETKAX
MIPOJIYKTOB BPEIHBIC, a KAKUE HET?
JlexunonHo-cemuHapckoe 3aHsThe Ne36.
XUMHSA B IIOBCEOHEBHOW JKW3HU. YMETH
OTBEYaTh Ha BOMPOCHI, HATIPUMED:

[Touemy Henb3s CMEIIMBATh YUCTAIIAC M
MOIOIIIME CPEJCTBA, COJEpXKAIUE XJIOp M
aMMHuaK?

— BJIaJICHUE OCHOBOIIOJIATAIOIINMH XUMHUYECKUMU
MOHATHIMH, TEOPHSIMH, 3aKOHAMU n
3aKOHOMEPHOCTSIMH;  YBEPEHHOE IOJIb30BaHUE
XUMHYECKOW TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Tema 1.1. OCHOBBI OpraHMYECKON XUMUHU.
Jlekuust Nel. «Teopus CTpoeHHs OpraHu-
yeckux coeauHeHuit A. M. BbytiepoBa» ¢
MIPUMEHEHHEM MYJIBTUMEIUITHOTO
000pyIOBaHUSI.

[Ipaktnueckoe 3anstue Ne 1. «Cocranie-
HUE U30MEPOB U ToMOJIOTOB. (OCHOBBI
HOMEHKJIATYpbl ~ OPraHUYeCKHX COEIHHE-
HUI», Hcnonvzosanue XUMUYECKO20
mpenaoicepa.

Tema 1.3. DTuneH W JUCHOBBIC YIJIe-
BOJIOPO/IBIL.

Jlexmusa. Ned., Ankennl. CBOICTBA aJIKEHOB,
QIKMHOB  (COCTaBI€HHE YpaBHEHHH IO
npasuiny B. B. MapkoBHUKOBa M BONIPEKH
paBuUiy.).

Tema 2.1. Ctpoenue atoma.

[Tpaktueckoe 3austue Nel7. OcobenHoctr
CTPOCHHUSI PHEPTEeTUUECKUX YPOBHEH aTOMOB
d-a7eMeHTOB 4 meproja B COOTBETCTBHU C.
npuniunom [laynu u npasunom ['yana.
Tema 2.2. [lepuonndeckuii 3aK0H U
[Tepuonnueckas cucteMa XUMHYECKUX
snemeHToB /I. 1. Menaeneena.

Jlexmst Ne22. TlpuuuHbl U 3aKOHOMEPHOC-
T M3MEHEHMS CBOWCTB JJIEMEHTOB M UX
COCIMHEHUH M0 TepHoJaM M TpymrnaMm Ha

OCHOBE [Teproandeckoro 3aKOHa.
[TpakTrueckoe 3aHATHE Nel8.
XapakTepucTUKa  JJEMEHTa 10  ero

IIOJIOXKCHHIO B HGpHOI{H‘I@CKOﬁ CHUCTEME.

— BJIaJ€HHUEC OCHOBHBIMHU MCETOJaMH HAY4YHOI'O

MMO3HAHUS, HCIIONb3YEMBIMU B XUMMHU:
HaOJTI0ICHUEM, OITHCAHUEM, M3MEPECHHEM,
AKCIIEPUMEHTOM; yMEHUE o0OpabaTsIBaTh,

00BACHATH PE3YIbTATBI IPOBCACHHBIX OIIBITOB U
JAC€JIaTb BBIBOJABI, TOTOBHOCTH H CIIOCOOHOCTD
MNPpUMCHATE MCTOABbI TO3HAHUA TIpU PCIICHUU
MPAKTUYCCKUX 3a1a4,

Tema 1.2. IlpenenpHble yriaeBOAOPOJBI.
[Tpaktuyeckoe 3anstue Ned.«KauecTBen-
HOE OIpeAeeHue yriepoja, BOAOPOAA U
XJIOpa B OPraHUYECKUX BEIIECTBAX.

Tema 1.3. DOTuieHOBBIE W JMEHOBEIC
YTJIEBOJAOPOBI.
IIpaktnueckoe 3anstue NeS. Ilomydyenue

ATHJIEHA U U3yYEHUE €TO CBOMCTB.

Tema 1.6.I'napoKCUIIbHBIE COEINHEHUS.
IIpaktnueckoe 3anstue. Ne9. CpoiicTBa
OJIHOATOMHBIX 1 MHOI'OQTOMHBIX CIIUPTOB.
YmMmets aHaJIM3UPOBATh CBOMCTBA
OJIHOATOMHBIX 1 MHOI'OaTOMHBIX CIIUPTOB.




- c(OpMHPOBAHHOCTD YMEHHUS J1aBaTh
KOJINYECTBEHHBIE  OLICHKM U IPOU3BOAUTH
pacyeTbl 1O  XUMHYECKUM  (dopmyaam U
YPaBHEHUSM;

1.Bviuucnenue no xumuveckum gopmynam.
A) BovluucieHue omHOCUMENLHOU MOJIEK)-
JISIPHOU MACChl 8eujecmaa.

Temsl paznaenos. |, 11,

B)Bviuucnenue  maccosoti  doau  (6%)
anemenma no gopmyie.

Temsl paznpenos. I, 11.

B)Bviuucnenue  maccet  onpeoenenHoco
KOIU4ecmea eeujecmad.

Temsl paznaenos. |, 11,

I')Bviuucnenue obvema easa (npu . y.)
Temsl paznaenos. |, 11,

2.Pewenue  3a0au  nO  XUMUYECKUM
VDABHEHUSIM.

A)Bvluucnenue  no - mepmOXuMuyecKum
VDABHEHUSIM.

Tema 1.4. AueTuyieHOBBIE YIJIEBOIOPOIbI
[Ipaktuueckoe  3ansaTue.Ne7.  Pemenue
pacueTHBIX TUIOBBIX 3a1a4. Mcnonvzosanue
00pa3yo8 peuieHus Mmunosvlx 3a0ay.
b)3aoauu mna  xkunemuuecxkue
MepHOCmU.

Tema 2.5. XuMu4eckue peakiuu.
[Ipaktuueckoe 3anarue Ne26.Pemenue pac-
YEeTHBIX 337jau Ha CKOPOCTb U 00paTUMOCTh
XUMHYECKHX PEAKIIUH.

b) 3aoauu na pacmeopeoi.

Pacuersr maccel (0Obema, KOIMUYECTBa
BEIIIECTBA) MPOAYKTa pEaKIUH, €CIU OJTHO
U3 BEIIECTB JaHO B BHJIE pacTBopa C
OIIPENECICHHON MacCcOBOM Jonen
pPacTBOPEHHOI'O BELIECTBa

Tema 2.6. PacTBOpBL.

[Tpaktuueckoe  3anarueNe27.Ilpuroronie-
HHE  pAacTBOPOB  pa3JIMYHBIX  BUJOB
KOHULEHTpauuu. Hcnonvzosanue o06pasyos
peuleHus Munosvlx 3a0ay.

34KOHO-

— BJIAICHUC IIpaBUJIaMH TCXHHUKU 0e30IMacHOCTH

IMPpU UCITIOJIb30BAHUU XUMHUUYCCKUX BCIICCTB;

BrlnonHenne 3kcrnepuMeHTaNnbHbIX 33/1a4.
3aoauu na nabnrodenue.

Tema 1.8. KapOoHOBBIE KUCIIOTHI U UX
MIPOU3BOHBIE.

JlexmusaNel2. XuMudeckue CBOHCTBa
KHCTIOT (Ha MpUMepe YKCYCHOM KUCIIOTHI):
pEeaKIfy ¢ MEeTaJlJIaMi, OCHOBHBIMU
OKCHJIaMH, OCHOBaHMSIMH U COJIIMU KaK
MTOATBEPIK/ICHNE CXOJICTBA C
HEOPraHUYECKUMH KUCIOTaMH.

3aoauu Ha nposedenue xapaxmepHvix
peaxkyuil.

Tema 1.9. YrieBosgl.

Jlexuus NelS. Monocaxapunel. ['toko3a.
JlaGopatopubiii ombIT. [ TI0K03a, KaKk
anbaerugocnupt. [Ipezenranus.

Jlexums Nel7. ITonmcaxapuapl. Kpaxman u




nestono3a. JJaboparopHbie OIBITHI.
KauecTBeHHas peakuus ¢ 1010M Ha
Kpaxmall ¥ ee IPUMEHEeHUE s
0OHapy)XeHHS Kpaxmaa B MPOayKTax
nutanus (Meze, xiaebe, Horypre,
MaprapvuHe, MaKapOHHBIX U3CIUSX,
KpyIax).

3aoauu na pacnosnasanue eewjecms.
Tema 1.6.I'uipokCUIbHBIE COSTUHEHUS
Jlexuus Ne9.KauecTBeHHast peakius Ha
MHOTOQTOMHBIE CITUPTHI M €€ IPUMCHECHHE
JUISL pacTio3HaBaHUS TJIMIICPUHA B COCTABE
KOCMETHYECKHX CPEJICTB.

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3ULIUU TIO
OTHOIICHHIO K XWMHYECKOM  HMH(opManuu,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHHUKOB;

Tema 1.9. Yriesonsl.

Jlexuust Nel5. Monocaxapunsl. ['roko3a
CniuproBoe OpoXxeHHE TITFOKO3bI € UCII0JIb-
30BaHMEM Apoxoken. [IpoananusupoBaTh
CUTYALIUIO O BPEJE U MOJIb3E IPOKIKEU
IIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.

Ilpumevanue: ZHccreoosamenvckas OesmenbHOCMb MOXKET OBITh HCIIOIb30BaHA
pH W3y4EHUH JFOO0O0M TEMBI IIKOJIBHOTO Kypca, CPeIHEero mpodeccuoHanbHoro ooydenus. OHa
MOYET OBITh 9KCHEPUMEHMALLHOU, PACYEMHOU UU MeOPemu4ecKoll.

OneIT TIeTaroruyeckor JEITeIbHOCTH TOKA3bIBACT, YTO ISl PEIICHUS 0003HAYCHHBIX
3aJa4 11eJ1IecCO000pa3HO UCTIONb30BATh MeMmoobl U cpedcmea KonmekcmHuoz2o ooyuenus. OTHUM U3
CpeACTB KOHTEKCTHOTO 00yUeHUs1, KOTOpbie OyayT Hanbosee 3()(heKTUBHBI B yCIOBUSAX OCBOCHUS
tpeboBanuit ®I'OC, SBASAIOTCS KOHMeEKCmHble 3a0aU.

JIJIs. OLleHKH JOCTM)KCHUS 3alUTAaHHPOBAHHBIX PE3YyJIbTATOB OOYUYEHUS IO TIPEIMETY
pa3paboTaHbl KOHTPOJBHO-OLIEHOYHBIE CpPEJCTBA MJIs MPOBEIEHUS TEKYIIEro KOHTPOIS U
MIPOMEKYTOYHOM aTTECTAIMH, KOTOPBIC MPHJIATaf0TCs K pabouei mporpamme mpeaMeTa.







