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1. IACHHOPT PABOYEHN TITPOI'PAMMBI YYEBHOM U CHUATIIUMHBI
OV .11 Xumusn

1.1. O6a1acTh NpUMeHeHUs padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOW NUCHMIUIMHBI SBJISETCS YacCThIO OCHOBHOM
o0pa3oBaTeIbHOI MpOorpaMMBbl MTOATOTOBKHU CIEIIMAIIMUCTOB CPEHErO 3BeHa (Hajiee —
[IIICC3) B coorBerctBUun ¢ DOI'OC mno coenuaabHOCTH CIIO 08.02.10
CTpoUTENbCTBO KENE3HBIX JOPOT, MyTh U MIyTEBOE XO35HUCTBO.

Pabouas nmporpamma y4eOHOM TUCIUIUIMHBI MOXKET OBITh MCIIOJB30BaHa
Ipyrumu oOpazoBarenbHbIiMu yupexaeHusamu CIIO.

1.2. Mecto yuyeOHoi nucununannbl B cTpykrype IIICC3:

Vyeonas qucuurmmmHa OY /.11 Xumus oTHOCUTCS K 00111€00pa3oBaTEIbHOMY
ITUKITY.

1.3. eam u 3agauyMm JAUCHUILIMHBI — TpPeOOBaHUS K pe3yJbTaTam
OCBOEHUSI JUCIHUITHHBI:

conepxkanue mporpammbl OYJI.11 XumMusa HampaBieHO Ha JTOCTH)KCHHE
CJICIYIOIIUX 1eJIe:

* (hopMHUpOBaHHUE YMEHHS OIICHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJIs
KaXKJIOTO YeJIOBEKa;

* (¢opMHpOBaHKE 1EJTOCTHOTO MPEJCTABICHUS O POJIM XUMHH B CO3JaHUU
COBPEMCHHOM €CTECTBEHHO — HAYYHOW KAPTHHBI MHpPA; YMEHHS OOBSICHITH
OOBEKTHI ¥ TIPOLIECCHI OKPYKAIOIIECH ACHCTBUTEIIBHOCTH: IPUPOTHOM, COITUATBLHOM,
KyJIbTYPHOU, TEXHUYECKOHN CPEIIbI, - UCITONIB3YS IS 3TOTO XUMHUECKUE 3HAHWS,

* pa3BUTHE YMEHHH pa3nnuaTh (HaKThl U OICHKH, CPAaBHUBATH OICHOYHBIC
BBIBO/IBI, BHUACTh HX CBSA3b C KPHUTEPUSMHU OIICHOK H CBSI3b KPUTEPHUEB C
ONpENEICHHOW CHUCTEMOM UEHHOCTeH, QopMynHpoBaTb U  O0OOCHOBBIBATH
COOCTBEHHYIO MO3HUIINIO,

* TpuOOpeTeHHE OmbITa Pa3HOOOpa3HOW ACATEILHOCTH, IIO3HAHUS U
CaMOTIO3HAHUS;, KJIFOYEBBIX HABBIKOB, MMEIOIINX YHHUBEpPCAIbLHOE 3HAYEHUE JUIS
pa3NUYHBIX BHUJOB JIEATEIBHOCTH (HABBIKOB pEIICHUS NPoOJieM, MPUHATUSA
pelIeHu, ToucKa, aHajau3a W o0paboTku WHOOpPMAIUU, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB H3MEPEHHM, COTpyIHHMYECTBA, 0€30macHOro oOpamieHus: ¢
BEII[ECTBAMHU B IMTOBCETHEBHOW KU3HH).

* WCIOJIb30BaHUE TMPUOOPETCHHBIX 3HAHWUH W YMEHUW I PEIICHUS
MPAKTUICCKUX

3aJla4 ITOBCEIHEBHOHN JKM3HH, oOecrmedeHus: 0e30IMacHOCTH COOCTBECHHOMU
YKU3HH, PAIMOHAJIBLHOTO MPUPOJIONOIB30BAHUS M OXPaHbl OKPYIKAIOIICH CPEIbl H
BO3MOYKHOCTh TPUMCHCHHS 3HAaHUW TIPH PENICHUM 3a7a4, BO3HHKAIOIINX B
nociaeaAyomiel mpopecCuoHaIbHON NeATeTbHOCTH.

OcBoenue coaepxaHUsi y4eOHOW IUCHMIUIMHBI ~XuMHUsS  00ecreurnBaeT
JOCTIKEHHE CTYACHTAMU CIIECIYIOIUX Pe3yJbTaTOB:

* IUYHOCHIHBIX

— YyBCTBO TOPJAOCTH W YBAXEHUS K HCTOPHUH U JOCTIKECHUSIM
OTEUECTBCHHOW XWUMHUYECKONW HAyKW; XWMHUYECKH TPAMOTHOE TIIOBEJICHUE B
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poeCCUOHANTLHON NIEATeTbHOCTH U B OBITY NMPH OOpAIIeHHH C XUMHYECKUMHU
BEILIECTBAMH, MATEPUAIIAMU U IIPOLIECCAMHU;

— TOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHUS U MOBBIIMICHUS KBaTU(UKAIIIU
B U3— OpaHHON MpOQECCHOHATBHON NEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE
POJIM XUMUYECKHX KOMIIETEHLIUH B 3TOM,;

— YMEHHE HUCIOJIb30BaTh JOCTHKECHUS COBPEMEHHOM XMMHUYECKOW HAYKH U
XUMUYECKUX TEXHOJOTUN Ui TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYalIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHOM eI TEIbHOCTH;

— YMEHHE CaMOCTOSTEIILHO TOOBIBATh HOBBIC MJIs1 €0 XUMHUYECKUE 3HAHUS,
WCITIOJIB3YSI JIJIS1 TOTO TOCTYITHBIC NCTOYHUKHU MH(GOPMAIIHH;

— YMEHHUE BBICTPAUBATh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHUS B KOMaHJIE IO
pelIeHnI0 O0IIKX 3a/1ay4;

— YMEHHUE YIPaBIATh CBOCH MO3HABATEIBHON JEATEIBHOCTHIO, MPOBOAUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

* MemanpeomMemHuix:

— HCNOJb30BAaHUE PA3JIUYHBIX BHUJOB II03HABATEIIBHOW JEATENbHOCTH U
OCHOBHBIX MHTEIJIEKTYaJIbHBIX Orepanuid (MOCTaHOBKHU 3a/layu, (OpMYITHPOBAHUS
TUIO0TE3, aHajliu3a W CHHTE3a, CpaBHEHHs, OOO0OIIEHUs, CHCTEeMaTH3alluy,
BBISIBJIICHUS MIPUYUHHO-CIEACTBEHHBIX CBSI3€H, MOUCKa aHaJIOT OB,
dbopMyIMpoBaHMs BBIBOJOB) JUIsl PEIICHHS MMOCTABJICHHOM 3ajaud, MPUMEHEHHE
OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJCHUS, HAyYHOTO DSKCIIEPUMEHTA) IS
M3YUYEHHUS PA3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B TpoeCcCUOHANIbHOM cdepe;

— HCIOJB30BaHUE PA3TUYHBIX UCTOYHUKOB ISl MOJYYCHHUS XUMHYECKOU
uHpopMaIu, yMEHHUE OILICHUTh €€ JOCTOBEPHOCTh ISl JOCTHXKEHHUS XOPOIINX
pe3yabTaToB B mpodeccruoHanbHol chepe;

— YMEHHE TeHEpUPOBaTh UJEU U OINPEACNATh CPEICTBA, HEOOXOIUMBIE IS
WX pealn3aluy;

— yYMEHHUE UCIOJb30BaTh pA3IUYHbIE HUCTOYHUKH [JISl  TMOJy4YECHUS
XAMHUYECKON WH-

dbopmaiuu, OIeHUBATh €€ JJOCTOBEPHOCTH;

— yMEHHUE aHAJIM3UPOBaTh M TMPEACTaBIATh MHGOPMAIMIO B Pa3THUYHBIX
BUJIAX;

— yMEHHME TyOJMYHO TIPEACTaBIATh  PE3yJbTaThl  COOCTBEHHOI'O
WCCIIEIOBaHUSI, BECTU JTUCKYCCHUHU, TOCTYMTHO M TAPMOHMYHO COYETask COJEpKaHue
1 (OpMBI IpeICTaBIsIeMON HH(POPMAITUH;

* nPeOMemHbIX:

— c(hOpPMUPOBAHHOCTH TPEJCTABICHUN O MECTe XMMHUHU B COBPEMEHHOMU
HAay4YHOW KapTHHE MHpa; TOHUMAHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYTro3opa U
(GYHKIIMOHATBFHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS MPAKTUUECKUX 3a/1ay;

— BJIaJICHUE OCHOBOIOJATalOIMMH XUMHUYECKUMH MOHSITUSMH, TEOPUSIMH,
3aKOHAMH ¥  3aKOHOMEPHOCTSIMHU; YBEPEHHOE IMOJb30BaHUE XHUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOM;



— BJIQJICHUE OCHOBHBIMU METOJIaMHU HAYYHOT'O MO3HAHUSI, UCTIOJIb3YEMbIMU B
XUMHUHU: HAOJIOJIECHUEM, OIHUCAHUEM, HW3MEPEHUEM, DSKCIEPUMEHTOM; YMEHHUE
00pabaTbiBaTh, OOBACHATH PE3YJIbTAThl MPOBEACHHBIX OMBITOB U JEJIaTh BHIBOJbI;
TOTOBHOCTh M CIHOCOOHOCTH MPUMEHATH METOJbl TO3HAHMS TPU PpPEUICHUU
MPAKTUYECKUX 3a/1a4;

—C(OPMUPOBAHHOCTh yYMEHHUS JaBaTh KOJWYECTBEHHbIE OICHKU U
MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMyJIaM U YpaBHEHUSM;

— BIIQJICHUE TIPaBWJIAMH TEXHUKH OE30MaCHOCTH TIPH HCIIOJIb30BaHUHU
XAMHUYECKUX BEILECTB,;

— c(opMupoBaHHOCTH COOCTBEHHOW TO3WIIMM 10 OTHONICHUIO K
XUMUYECKON MHPOPMAITIH, TOTYy4aeMOH 13 Pa3HbIX HCTOYHHUKOB.

B pe3yibrare ocBoeHHs] y4eOHOU NUCHMILUIMHBI 00YYAKOIIMHICH T0JIKEH
3HATH:

- BAXKHEHUILHWE XWMHUYECKUE TOHATHS: BEIIECTBO, XUMHUYECKHU 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEJIbHBICE aTOMHas W MOJEKYJsIpHas MAacchbl, HWOH,
aQJUIOTPOIMS,  HU30TOIbI, XUMHYECKAass  CBfA3b,  DJIEKTPOOTPULATEIIBHOCTb,
BaJICHTHOCTh, CTENEHb OKHUCJICHHS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BeEM,
BEIIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHUS, PACTBOPBIL, SJICKTPOJIUT
U HEJIEKTPOJUT,  JJEKTPOJMTHYECKas  JUCCOLMALUA,  OKHUCIUTEIb WU
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHUE, TEIJIOBOUW 3(PQEeKT peakiuw,
CKOPOCTh XMMHUYECKOW PEaKIMU, KaTalln3, XUMHUYECKOE PAaBHOBECHUE, YTIICPOIHBIN
CKeJleT, (PYHKIIMOHAIbHAS TPYTIIa, U30MEPHUsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHbl XHMHUHU: COXPAHCHUS MacChl BEIIECTB, IMOCTOSIHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;

- OCHOBHBIC TE€OPUHM XHMHUHU: XHUMHUYECKOW CBSI3U, JJIEKTPOJIUTHUUYECKOU
JIACCOLMALINY, CTPOEHHUSI OPTaHUYECKUX COCIUHEHMIA;

- B@XHEMIIME BEUIECTBA M MAaTEpHUalbl: OCHOBHBIE METAJUIBI U CILIABBI;
CEpHasl, COJIsIHAsA, a30THASI U YKCYCHAsl KUCJIOTHI; IIEJI0YM, aMMUAK, MUHEPAJIbHbIE
ynoOpeHus, MeTaH, dTUJIEH, aleTUJIeH, OCH30JI, ATaHOJI, KHUPbI, MBI, TJIFOK03a,
caxapo3a, Kpaxmaj, KJeT4yaTka, OCJIKM, HCKYCCTBEHHbIE W CHHTETHUYECKHE
BOJIOKHA, Kay4yKH, [JIACTMACCHhI,

B pe3yabTare ocBOeHUSI Y4eOHOM TUCHHUIIMHBI 00YYAKOIIMHCS J0JKEH
YMeTh:

- Ha3bIBaTh U3YUYEHHBIC BEUIECTBA MO "TPUBHAIBHOW" WIIM MEXIAYHAPOIHOMN
HOMEHKJIATYpE;

- OMNPENEIISITh: BAJEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB,
TUN XMMHUYECKOUN CBSI3M B COCAMHEHMSIX, 3apsi] MOHA, XapaKTep Cpelabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCAUHECHUW, OKHUCIUTEIh U BOCCTAaHOBUTEID,
MPUHAJICKHOCTh BEUIECTB K PA3JIMYHBIM KJIACCAM OPraHUYECKUX COCAUHECHUN;

- XapakTepU30BaTh: JJIEMEHTBHI MajbIX NEPUOJOB MO HMX IOJOKECHUIO B
[Tepuomuueckoii cucreme J[.M. MenneneeBa; oOmme XHMHYSCKHE CBOMCTBA
METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX M OPraHUYECKHUX
COCOMHECHUN;, CTPOCHUE M XHMHUYECKHE CBOMCTBA W3YYECHHBIX OPraHUYECKHUX
COCIUHECHUM;



- OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS;
NPUPOJy XUMHUYECKOM CBs3M  (MOHHOM, KOBAJEHTHOH, METaIMYCCKOM),
3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW PEAKIUU U IOJOKEHHUS XHUMHYECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

- BBINOJHATh XUMHUYECKUN JIKCIIEPUMEHT IO PACHO3HABAHUIO BaKHEHIIUX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB;

- MPOBOJUTH CAMOCTOSITENbHBIA TOUCK XHMHYECKOWM HHPOpMaluu ¢
WCITOJIb30BAHUEM  PA3JIMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJSIPHBIX HW3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  MCHOJIb30BATh
KOMIBIOTEPHBIE TEXHOJOTHMH Uil O0pabOTKM W TMepelayd  XUMHYECKOH
uHGOpMaIIMK U €€ MPEICTABICHHS B Pa3TUYHbBIX (popmax;

UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHWS M YMEHHUS B IPAKTHUYECKOU
NEeATEIbHOCTH U MOBCEIHEBHOM KU3HU JJIS:

- OOBSICHEHUS XUMUYECKUX SIBJICHUMN, TPOUCXOSAIINX B IPUPOE, OBITY U HA
IIPOU3BOJICTBE;

- OIpPEJENICHUs] BO3MOXKHOCTH IPOTEKaHUS XUMHUYECKHX IIPEBPAIICHUN B
Pa3JINYHBIX YCIOBUAX U OLIEHKU UX MOCIIEICTBHIA;

- 3KOJIOTUYECKH IPAMOTHOTO ITOBEACHUS B OKPYXKAIOILEH CPEAE;

- OLEHKM BJIMSIHUS XHMHUYECKOIO 3arps3HEHUs OKPYXKAoIIEH cpeabl Ha
OpraHu3M YEJIOBEKa U IPYTHUE KUBBIE OPraHU3MBbI;

- 0Oe3omacHoro oOpaleHus ¢ TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBaMH,
71a00paTOPHBIM 000PYI0BAHUEM;

- TPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIIEHTpallMU B OBITY M Ha
MPOU3BOJICTBE;

- KPUTUMYECKOM OLEHKH JOCTOBEPHOCTHM XUMHUYECKOM HH(POpMaLuu,
MOCTYMAOIIEH U3 pa3HbIX UCTOYHUKOB;

- TOHMMAaHHS B3aMMOCBSI3M Y4YeOHOTro MpeaMeTa ¢ OCOOEHHOCTSIMU
npodeccuit 1 MpodecCHOHATBHOM JEATENbHOCTH, B OCHOBE KOTOPBIX JEKaT
3HaHUS N0 JAHHOMY Y4eOHOMY MpPEIMETY.

B pamkax mnporpammbl 00111€00pa3oBaTeNbHON YUEOHOM AUCITUTUIMHBI
peaiin3yeTcss IporpaMMa BOCIUTAaHMs, HampaBieHHas Ha (OpMHpPOBaHHE
CJIEYIOIUX JIMYHOCTHBIX PE3yJbTaTOB (JIECKPUIITEPOB):

JP 2 [IposBnsonMiA  AaKTUBHYIO  TPaXJAHCKYIO  IO3HULMIO,
JEMOHCTPUPYIOIINI MPUBEP>KEHHOCTh MPUHIIMIIAM YE€CTHOCTH, MOPSIJA0YHOCTH,
OTKPBITOCTH, SKOHOMUYECKH AaKTHUBHBIM M YYacCTBYIOUIMH B CTYJIEHYECKOM U
TEPPUTOPUAIIBHOM  CaMOYINpAaBJIE€HWHW, B TOM  4YHCIE€ HA  YCJIOBMSX
N00pOBOJIYECTBA, MPOAYKTHUBHO B3aUMOJCUCTBYIOIIMA M Y4YacCTBYIOIIMA B
JEeSTEIbHOCTH OOIIECTBEHHBIX OPraHU3alUi.

JIP 4 IlposBiArommi U NEMOHCTPHUPYIOIIMN yBaXXEHHUE K JIIOASM TpyAa,
OCO3HAIOITNH IIEHHOCTh COOCTBEHHOTO Tpyna. CtpeMsmuiics K GOpMUPOBAHUIO B
CeTeBOW cpelae JUYHOCTHO M MpOo(PecCHOHAIBHOTO  KOHCTPYKTUBHOTO
«¢poBOTO CIeaa.

JIP 10 3aboTsmmiicss 0 3alMTe OKPYXKAIOMIEeH Cpelbl, COOCTBEHHOW M
qyX0i 0€30MacHOCTH, B TOM YHUCIIE U(POBOH.
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JIP 23 I[lonyuyeHue oOy4YarOMIMMHUCS BO3MOKHOCTU CaMOPACKPBITUS U
caMmopeanu3alys JUYHOCTH.

JIP 30 OcymecTBisOmMUA MOUCK M HCMOJb30BaHUE HWH(OpMaIuu,
HeoOxomuMon it 3G(EKTUBHOTO  BBINOJHEHUS  PA3IMYHBIX  3ajad,
po(ecCHOHaNBLHOTO U JIMYHOCTHOTO Pa3BUTHSL.

1.4. KoauvecTBO 4YacoB Ha OCBOeHHe Ppaldoyeili mNporpamMmsl
AUCUMIIMHBI:
MaKCUMaJIbHOW ydeOHOW Harpy3km oOyuaromerocss 117 dgacoB, B TOM
qHCIIe:
00s13aTeNTbHON ayIUTOPHOM y4eOHOI Harpy3ku oO0yJaronierocsi /8 4acos;
CaMOCTOSTENIbHOM paboThl oOyJaromerocs 39 4acos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI
2.1. O0bem yueOHOM JUCHMIIMHBI U BUAbI Y4e0HO padoThI

Bua yuye6Hoii padoThl Oo0bem
4acoB
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 117
Oo0s13aTesibHAs Ay IMTOPHAS YueOHasi HArpy3Ka (Bcero) 78
B TOM YHCJIE:
J1a00paTOPHBIE 3aHATUS 22
MPAKTUYECKHE 3aHATHUS 8

KOHTPOJIbHBIE pa0OTHI -

KypcoBasi padota (IpoeKT) (eciu npedycmompero) .

CamocrosiTesibHas padboTa o0yuariierocsi (Bcero) 39

1.BBenenne. OCHOBHEIE 3aKOHBI Y IIOHATUS XUMUH.

2. Ilepnonnueckwii 3axkon JI.11. Menneneena.

3. CTpoeHHe BelecTBa

4. Bona. PacTBOpBHI.

5. DIEKTPOJIUTHYECKAs] TUCCOIHAITHS.

6 Knaccudukanms HeOpraHM4eCKux COSAMHEHUN U UX CBOMCTRBA.

7. Conu 1 X CBOMCTBA.

NININININ(FPIFP(F-

8 XMMHUYECKHE pPEaKI1H.




9. CKOpOCTh XMMHUYECKUX PEAKITUMN. 2

10.

N

MerTaibl 1 HEMETAIEI.

11.0OcHOBHBIE NOHATHS OPraHUYECKON XUMUU. Teopus cTpoeHus
OPraHNYEeCKUX COCAUHCHUMN.

|

12.

[IpenenbHbBIE YTIEBOTOPOIBI.

13.

9THUIJICHOBBIC YIJICBOOOPOIBI.

14.

AHCTI/IJICHOBI)IG N JTUCHOBBIC YIJICBOOOPOILI.

15.

ApomaTHYeCKHE YTIIEBOJIOPOIbI.

16.

IMPHUPOJAHBIC HCTOYHHUKHN YITICBOJOPOIOB.

17.

Kucnopoaconepxamiue opranndeckue Bemiectsa. COupThl.

18.

Anbaeruabl.

19.

KapOoHOBBIE KHCIIOTHI.

20.

Crnosxuble 3¢upsl. XKupsl. MbLio.

21.

YrneBoasl.

22.

A30Tconep>1<aume OpPraHn4YcCKHC BCUICCTBA.

23.

[Tosmmmepsl.

24.

FRPIFRPIFRPININININIFPIN PN NN

XUMUS U KU3HD.

dopMa mpoMEeKyTOUHOM aTTecTanuu- JudPepeHnpoBaHHBIN 3a4eT




2.2. TemaTudyeckuii IJIaH U cogep:xanue yaeOHoi qucuumianabl OY .11 Xumust

HaumenoBanue Conep:xanue yueOHOIro MaTepuaJa, 1adopaTopHbie U NPaKTHYECKHe PadoThl, O0bemM yacoB | YpoBeHb
pa3/iesioB U TeM CcaMoOCTOsSITeJIbHAsI padoTa 00y4a0IMXCcst 0CBOEHMS
1 2 3
Brenenue. HayuHnble MeTo/1bI TO3HAHUS BEUIECTB U XMMHUYECKUX sIBJIeHUA. Poib skcniepuMenTa u
OcHOBHBIE 3aKOHBI U | TeopuH B XuMuu. OCHOBHbIE MTOHATUSI XUMUU. BemectBo. AtoM. Mosnekyna. Xumuueckuit | 2 1-2
NOHSTUS XMMHH. anemeHT. Asotponus. [IpocTeie u crnoxHble BemecTBa. KauecTBeHHBIN 1
KOJINYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKUE 3HAKU U (hopMyibl. OTHOCHTENbHAS
aTOMHas U MOJIEKYJISIpHAsl MacCBhl.
KonuuecTBo BemecTBa. OCHOBHBIE 3aKOHBI XUMUU. CTeXHoOMeTpUs. 3aKOH COXPAHEHHUS
MAacchl BEUIECTB. 3aKOH MOCTOSHCTBA BEUIECTB MOJIEKYISIPHOU CTPYKTYphl. 3aKOH
ABOTaIpo U CIEACTBUS U3 HETO.
CamocrosiTesibHass padoTa 00yYarOIIUXCSH: 1
Pemenue 3agau no reme: «Konmyectro Bemectsa. Mosnb. MossipHas maccay.
Paznen 1. Oo01masi ¥ HeOpraHu4yecKasi XuMUs 49
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia
Heproxmieckuii 1 | Otkpertue JI.M.Menneneesbim [lepuonnueckoro 3akoHa. [leproauyeckuii 3aKoH B
3aKOH 1 dbopmynuposke J[.M.Menneneena. [leproauueckasi cucreMa XUMAYECKUX AJIEMEHTOB | 2
Ilepronmaeckasn -rpaduueckoe 0ToOpakeHUE MEPUOTUIECKOTO 3aK0Ha. CTPYKTYypa MEPUOTUIECKOM
CHCTEMA XUHMHYECKUX CHCTEMBL
JIEMEHTOB ATOM — clIOKHas YacTHIa. Sapo u snexTporHas odonouka. M3ortomer. Ctpoenne
A-N.Menzeneesa. 3JIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX MeproioB. OcobeHHOCTH
CTPOCHHS 3JIEKTPOHHBIX 000J0YEK ATOMOB AJIEMEHTOB OOJIBIINX MEPHOIOB ( 2-3
nepexoAHbIX AeMeHToB). CoBpeMeHHas ¢popmyarpoBka [leproanueckoro 3akoHa.
3Ha4YeHre TIEPUOTUIECKOTO 3aKOHA M IEPUOINIECKON CHCTEMBI XUMHUECKUX
anemenToB J[.Ml.MenneneeBa s pa3BUTHS HAYKU U IOHUMaHUS XUMHYECKOM
KapTUHBI MUPA.
JlaGopaTopHble paboThI -
IIpakTnyeckue 3aHATHS -
KoHTponbHbIE paboThI *
CamocrosiTe1bHast padoTa 00y4arOIMXCs:
CocTaBJeHHE CXEM CTPOSHHsI AaTOMOB JIEMEHTOB, XapaKTEPUCTHKA DIIEMEHTA 110 1
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noioxennio B [ICXD.

Tema 1.2
CTtpoeHue BelecTBa.

Conep:xaHue yuedOHOro MaTepuaJa

1 | Buasl xumuueckoii csi3u. KoBaneHTHas xuMuyeckas cBs3b. MexaHu3m o0pa3oBaHUs
KOBaJICHTHOU CBsI3H (OOMEHHBII U JJOHOPHO — KL TOPHBI).
DnexTpooTpunaTebHOCTh. KoBaneHTHbBIE MOJspHAs U HenoJspHas cBsi3u. MlonHas
XUMHUecKas cBA3b. KaTHOHBI, nX 00pa3oBaHuE U3 aTOMOB B pe3yibTaTe Ipolecca
OKHUCJIEHUs. AHHMOHBI, UX 00pa30BaHUE B pPe3yNbTaTe MPOLECCa BOCCTAHOBIICHUSI.
HNonnas cBsi3b Kak CBsI3b MEXy KATHOHAMHU ¥ AHMOHAMH 32 CUET
ANEKTPOCTATUYECKOTO MPUTSKeHUsI. VIOHHbIE KPUCTAUIMYECKUE PELIETKH.
ArperatHble COCTOSIHHS BEIIECTB M BOJIOPOJIHAS CBsI3b. UHCThIC BEIIECTBA U CMECH.

JlaboparopHbie pabOTHI

IIpakTHyeckue 3aHATHS

KoHTponbHbIe paboThI

CamocrosiTesibHasi padoTa 00yYarOIIUXCH:
OHpeneneHHe THUIIA XI/IMI/I‘IGCKOﬁ CBSI3HU B COCAMHCHUX.

Tema 1.3
Bonaa. PacTBopbl.

Coaep:xanue yue0HOro MaTepHaJia

1 | Bona xak pactBoputenb. PactBopumocTs BemiecTB. HachieHHbIE, HEHACHIIICHHBIE,
IIEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH Ia30B, )KUIKOCTEN U
TBEPABIX BEILIECTB OT PA3IMYHBIX (aKTOpoB. MaccoBas 10151 paCTBOPEHHOTO
BEIIECTBA.

JlabopaTropHbie padoThI:
[TpuroroBneHune pacTBopa 3aJaHHON KOHIICHTPAINH

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KoHTponbHbIe paboThI

CamocrosiTeibHas padoTa 00y4arOmMXCs:
Pemienne 3a1a4 Ha MacCcOBYIO JOJIIO PACTBOPEHHOIO BEILIECTBA.

Tema 1.4
DJIEKTPOJTUTHYECKAS
Juccoumamus.

Coaep:xanue yueOHOIro MaTepHuaJia

1 BHCKTPOJ'II/ITBI N HEOJICKTPOJIHUTEI. SHGKTPOHI/ITI/I'-IGCKaSI JUuccomuamus. MexaHHu3MbI
BHCKTpOHHTHqCCKOﬁ aucconanvu st BEHICCTB € PA3JIMYHBIMUA TUIIAMHA XUMHUYECKOU
CBs3U. FI/I)IpaTI/IpOBaHHI)Ie 1 HCTUAPATHPOBAHHBIC HOHBI. CreneHb
BHCKTpOHHTHqCCKOﬁ JUCCoralu. CunbHbIC U cnadble OJICKTPOJIUTHI. OcHoBHBIC
ITOJIOKCHU TCOPUU BHGKTpOJIPITI/I‘IeCKOfI JUCCOINAaIIH. KI/ICJ’IOTI)I, OCHOBAaHUS U COJIN
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‘ KaK 3JICKTPOJINTHL

JlaGopaTopHble padoThbI:
Peakiii noHHOTO OOMEHA.

HpaKTI/I‘ICCKI/Ie 3aHATHA

2-3

KonrponbHas pabora

CamocrosiTesibHAsI padoTa 00yYAKO M XCS:
CocTaBiieHHE HOHHO — MOJIEKYJISIPHBIX YPAaBHEHUN XMMHUYECKUX PEaKLUH.

Tema 1.5
Knaccupurxanus
HEOPraHM4YeCcKHX
COeIMHEHUH U uX
CBOMCTBA.

Coaep:xanue yueOHOT0 MaTepHaJia

1

KucnoTsl Kak 31eKTPOJIUTHL, UX Ki1accU(UKALUS [0 Pa3TUYHBIM IPU3HAKAM.
XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPHUH IIEKTPOIUTHUECKOU TUCCOIUAIIUU.
Oco0eHHOCTH B3aUMOICHCTBHUS KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT C
MeTassmaMu. OCHOBHBIE CITIOCOOBI ITOJTYUEHUST KUCIIOTHI.

OcHOBaHHUSI KaK 3JIEKTPOIUTHI, UX KIACCU(PUKALIUS MO PA3IUYHBIM PU3HAKAM.
XHUMHUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPHUU AJIEKTPOIUTUYECKOMN
nucconuanui. Pa3noxenne HepacTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CIIOCOOBI
MoJTydeHust ocHOBaHUH. OCHOBaHUS KaK 3JICKTPOJIUTHI, UX KJIacCU(DUKAIIHS 110
pa3IMYHBIM NpU3HAKAM. XUMHYECKHE CBOMCTBA OCHOBAaHUM B CBETE TEOPUU
AIEKTPOJIUTUYECKON JUcconHanu. Pa3noskeHrne HepacTBOPUMBIX B BOJIE OCHOBAHHIA.
OcHoBHbIE cTTIOCOOBI MOJTYYE€HHUS] OCHOBAHUU.

JlabopaTopHble padoThbI:
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUH.

ITpakTueckue 3aHsATHS

KonTtposbHble paboThl

CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCS:
[{enoykn XMMUYECKHUX TPEBPAIICHUN.

2-3

Tema 1.6.
CoJi1 1 UX CBOIiCTBA.
I'maponus cosei.

Coaep:xanue yueOHOTro MaTepuaJia

1

Conu kak 3mexkTponuTsl. Cosu cpeHue, KUCIIble U OCHOBHBIE. XUMUYECKH CBOWCTBA
COJIEH B CBETE TEOPHUH ICKTPOIUTHUECKON nuccoruanuu. CrocoObl MOydeHuUs
coxneil. [Tonstue o pH pactBopa. Kucnornas, menodnasi, HeMTpanabHas Cpeibl
pactBopoB. ['uaponns coneil.

JlaGopaTopHbie padoThbI:
I'unponus cosen.

ITpakTueckue 3aHsATUS

KonTtposbHble paboThl

CamocrosiTeibHAs padoTa 00y4yalommMxcst
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[{enoykyn XMMHUYECKUX IIPEBPALLECHUMN.

Tema 1.7
XuMu4ecKue peakunu

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Peaknuu coeqHEHUs, pa3iokeHus, 3aMelleHns1, oomena. Karanurnyeckue peakuuu.
OOparumble 1 HEOOpAaTHMBIE peaKkIMy. | OMOTeHHBIE U TeTEPOreHHbIC PEaKIIUH.
DK30TepMUYECKHE U SHAOTEPMHUUECKUE peakin. TernoBoi 3 heKT XuMHIECKUX
peakuuii. Tepmoxumudeckne ypaBHeHUsI. OKUCIUTENBHO - BOCCTAHOBUTEIBHBIC
peakuuu. Ctenens okucienus. OKHCIUTENb U BOCCTaHOBJICHNE. BoccTanoBUTENb 1
OKHCIIeHHe. MeTo JIeKTPOHHOTO OanaHca JJsl COCTaBICHUS YPaBHEHUN
OKHCITUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

IpakTnyeckne 3aHATHSA:
PaccranoBka k03()()UIIMEHTOB B YpaBHEHHIX METOIOM 3JIEKTPOHHOTO OajlaHca

CamocrosiTesibHasi padoTa 00y4YAKOIIHUXCS:
XapakTepuCTHKA YPAaBHECHUN XUMHUUYECKUX PEAKLUH, ONPEICIICHUE CTEIIEHH OKUCICHUS
3JIEMEHTOB B CJIIO)KHOM BELIECTBE.

Tema 1.8.
Ckopoctb
XHUMHUYECKHX pPeaKkuuid.

Coaep:xanue yueOHOTro MaTepHaJia

1 | IloHsTHE O CKOPOCTH XMMHUYECKUX PEAKIMHA. 3aBUCUMOCTh CKOPOCTH XUMHYECKHUX
peakuuii OT Pa3IUYHbIX (PAKTOPOB: HIPUPOABI pEarupyroIinuX BELIECTB, UX
KOHIICHTpALUU, TEMIIEPATYpPhl, TIOBEPXHOCTH COPUKOCHOBEHUS U UCIIOJIb30BAHUS
KaTaJIu3aTOpOB.

OOpaTtumbie U HEOOpATUMBIC peaKIni. XUMHUECKOE PABHOBECHE U CITIOCOOBI €ro
CMELICHUS.

JlabopaTopHble padoThbI:
@DaKTOpPBI, BIUAIONINE HA CKOPOCTh XUMHUUECKUX PEaKIIMil.

CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCS:
Perenune 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKIIUN U XUMUYECKOE PaBHOBECHE.

2-3

Tema 1.9
MeTaaiabl u
HEeMeTAJJIbI.

Coaep:xanue yue0HOro MaTepHaJia

1 | OcobeHHOCTH CTPOEHUS aTOMOB M KpUCTa/u10B. Pu3ndeckue CBOWCTBA METAIIIOB.
Knaccugukanuys MeTaioB 1o pa3iudyHbIM IprU3HaKaM. XUMHUYECKUE CBOWCTBA
METAJUIOB. DJIEKTPOXUMUYECKNN P HAIPSDKEHUM METAIIIOB. MeTamioTepMusl.
O611re crnocoObl MOTYyYEHHsI METAJUIOB. DIIEKTPOJIN3 PACILIIaBOB M paCTBOPOB
coneit.IlonsaTne o metammyprun. [lupomeramayprus, THIPOMETALITYPIUs U

3aBUCHMOCTH CBOMCTB TaJIOTEHOB OT UX ToJIokeHHs B [lepuonnueckoii cucreme.
OKHUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT UX

SJICKTPOMCTAJTYPTHL. CnnaBbl YCPHBIC U IIBCTHLIC. Hemeramnsr — IPOCTLIC BCUICCTBA.

2-3
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IIOJIOKEHUS B PALY IEKTPOOTPULATEIIBHOCTH.

IIpakTHYeckue 3aHATHS: 2
[Tonyuenune, coOMpaHUe U PaCliO3HABAHKE I'a30B
KonTtponbhas pabora Nel
CamocrtosiTeibHast padoTa 00y4YarOImMXcs:
CocraBjieHre ypaBHEHHH 2JIEKTPOJIM3a PACTBOPOB U PAaCIUIaBOB COJICH, ITOJrOTOBKA 2
pedeparoB Ha TeMy: «MeTaIUIbI U CILUIABHI B TEXHUKEY.
Pazpea 2. Opranuveckass Xumus 66
Tema 2.1 Coaep:xanue yueOHOro MaTepuaJia
Ocnosnrre THOHATHH 1 | Ipeamet opranuydeckoit XuMuu. [IpupoHbIe, HCKYCCTBEHHBIC M CHHTETUYECKHUE 2
OpPraHUYeCKOM XUMMH. opranudeckue BeniecTBa. CpaBHEHHE OPraHMYECKHX BELIECTB C HEOPraHUIECKUMHU.
Teopus cTpoenust BasieHTHOCTh. XUMHYECKOE CTPOEHUE KaK MOPAIOK COEAMHEHHS aTOMOB B MOJIEKYJIbI
OpraHMYeCKuX TI0 BaJICHTHOCTH. 2-3
COeTHHEeHMI. Teopust ctpoeHust oprannueckux coequneHuii A.M. bytiaepoBa. OCHOBHbBIE MTOJOXKEHHUS
TEOPUH XUMUYECKOTO CTpoeHus. M3oMepus 1 n3oMepbl. XuMudeckue GopMyJibl U
MOJIEJIM MOJIEKYJI B OPraHUYECKON XMMHUH.
Kinaccudukanus opranuueckux BemecTs. Kiaccudukalys BEMIECTB 10 CTPOEHHIO
YIIIEPOHOTO CKEJIETa M HATMUYMIO (DYHKIIMOHAIBHBIX IPYIIL. ['OMOJIOTH ¥ TOMOJIOTHS.
Havana nomenxiarypsl IUPAC
CamocrosiTeibHas padoTa 00y4arOImMXCs:
Tema 2.2 Copepxanue yueOHOro Mmarepuasa 2
TpenennHbre 1 | AnKaHbl: TOMOJIOTUYECKHH PAJI, U30MEPHS U HOMEHKIIATYpa alKaHOB. XUMUYECKHE
YII€BONOPOABIL. CBOICTBa aKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMEICHUE, Pa3IOKEHHE,
neruapupoBanue. IlpuMeHeHre ajJKaHoB Ha OCHOBE CBOMCTB.
IpakTHyeckue 3aHATHSA: 2
HomenkaTypa npeiebHbIX YIiIeBoJ0PO/I0B.
CamocTtosiTeibHAsA padoTa 00yuyalomMXxcs:
CocraBiieHre CTPYKTYPHBIX (POPMYJI YIIIEBOAOPOIOB M MX H30MEPOB 2 2.3
Tema 2.3 Copnepxxanue yueOHOIro MaTepuaJa
ITHIEHOBBIE 1 | Drunen, ero nonydenue (JerMapUpOBAHUEM dTaHa, IENOIUMEPH3AIEN 2
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YIJ1€BOA0POIbI. NOJINATHIIEHA). ['OMonoruueckuii psiji, n30Meprs, HOMEHKJIaTypa ajIKEHOB.
XUMUYecKre CBOMCTBA ATHIIEHA: TOPEHHE, KaYeCTBEHHbIE peakliuu (00ecIiBeUrBaHKE
OpOMHOI BO/IBI U PACcTBOpA MEPMAaHTaHaTa Kalus ), THIPATALH, TOTMMEPH3aIIHsL.
[IpuMeHeHue 3TruneHa Ha OCHOBE CBOVCTB
JlabopaTopHblie padoThI:
[lony4yeHue 3THIICHA U ONBITHI C HUM. 1-2
IIpakTHYeckue 3aHATHSA
KonTponbHbie paboThl
CamocrosiTe1bHAast padoTa 00y4YarOmMXCs:
CocTaBiieHHe CTPYKTYPHBIX (hOPMYIT QJIKEHOB U UX U30MEPOB.
Copnepxxanue yuyeOHOIro MaTepuaJa
Tema 2.4 1 | Auerunen. XuMudecKkrue CBOMCTBA alleTUIIEHA: TOpeHUe, 00ecliBeUnBaHUE OPOMHOM
AlneTHJICeHOBBIE U BOJIbI, MPUCOEIMHEHUE XJIOPOBOAOPOIa U ruapataius. [[pombliieHHbIe CIOCOOBI
AHEHOBbIE IoJiyuyeHus aneTuieHa. [[pumeneHue aneruieHa Ha OCHOBE CBONMCTB. MeskkiiaccoBast
yIJ1€BOAOPOAbI. M30MepUs C aIKaJIuECHAMH.
[TpodunsHbIe 1 IPO(HECCHOHATBEHO 3HAYUMBIC AIEMEHTHI coepxkanus. [lonydcHne 2-3
alleTUJIeHa MUPOJIM30M METaHa U KapOUIHBIM CcrlocoOoM. Peakiius monumMepusaiu
BUHUIXJI0opuAa. [lonuBuHunxmopua u ero npuMenenue. Tpumepusanys aueTuieHa B
OEH3011.
[TonsiTHe 0 nMEHaxX Kak yrieBoJOpOiax C ABYMsI IBOMHBIMU CBA3sIMU. CONpsKEHHbIE
IMeHbl. XMMHUYECKHe CBOicTBa OyTaauena-1,3 u uzonpeHa: ooecrBeunBaHue
OpOMHOI BO/IBI M MOJIMMEpHU3alus B Kaydyku. HaTypanbHblil 1 cHHTETHUECKHE
kayuyyku. Pe3una.
JlabopaTopHbie padoThI:
[Tonryuenue anerunena. CBolicTBa KaydyKa U pe3UHBIL.
[TpakTHUeckue 3aHsTHS
KonTponbHas pabota
CamocrosiTeibHas padoTa 00y4arOImMXCs:
PaboTa ¢ yueOHHKOM — cOCTaBIeHNE KOHCIIEKTa, MOJArOTOBKA pepepaTroB HA TEMY:
«HatypanabHblil 1 CHHTETHYECKUI KaydyKH».
Tema 2.5 Conep:xanue yueOHOTro MaTepuaJia
ApoMaTnyeckue 1 | Apensl. benszon. Xumuueckue cBOHCTBa OEH301a: TOPEHUE, PEAKIIMH 3aMEIEeHUS
YIJIEBOIOPO/bI. (ramorenupoBanue, HUTpoBaHue). [I[puMeHenne GeH30J1a HA OCHOBE CBOWCTB.

[TousiTue 00 OKCTPAKINU. Boccranosnenue HI/ITpO6eH3OJ'Ia B aHUJIVH.
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‘ I'omonorunueckuii psn apesos. Tosyoisl. HutpoBanue Toisryosa. Tporui.

JlaGopaTropHblie padoThbI

HpaKaneCRne 3aHATHSA

KonTpoabHnas pabora

CamocrtosiTe1bHast padoTa 00y4YarOmMXcs:
PaboTa ¢ y4eOHMKOM — COCTaBJI€HHUE KOHCIIEKTa, LIENOYKH XUMHUYECKUX IPEBPALLICHUH.

Tema 2.6
IIpupoansie
HCTOYHUKH
YIJIeBOJOPO10B

Conep:kanue y4eOHOT0o MaTepHuaJia

1 | IIpupoaHbIe HICTOYHUKH YIIIEBOAOPOAOB. [Ipupoanslii ra3: coctaB, IPUMEHEHUE B
kadectBe TormBa. Hedtb. CoctaB u nepepaborka HedTu. [leperonka nedru.
Hedrenponykrel. OCHOBHBIE HapaBIeHUS IPOMBIIUIEHHONW TepepaboTKH
npupoHoro ras3a. [lomytHerit HedTaHOM Ta3. Ero nepepadoTka. [Iporecch
MIPOMBIIIIICHHOH 1epepaboTKu He(TH: KpeKUHT, pudopMuHT. OKTaHOBOE YHCIIO
OCH3MHOB U [IETAaHOBOE YUCJIO AU3EIbHOr0 ToruBa. Kokcoxumuyeckoe
IIPOU3BOJICTBO U €r0 NPIyKIHs.

JlabopaTopHble padoThbI

IpakTnyeckue 3auaTHA: O3HAKOMIICHHE C KOJUIEKIIUEH 00pa3oB yriis, HeTH U
IPOJYKTOB UX NEPepabOTKH.

KonTpoJsbHas padora

CaMocTosiTeibHasi paGoTa o0y4aromMXxcs: IOAr0TOBKa pedepaToB Ha TeMbI: «Y CIIOBHS
3aneranusi HepTH», «CocraB HeQTH U ee 3anace», «[IpoayKThI epepaboTKu HEPTHY.

Tema 2.7
Kucaopoacoaep:xkamue
OpraHn4yecKue
BelecTBa. CnupThI.

Coaep:xanue yueOHOro MaTepHaJia

1 | Couprtsl. [Homyyenue 3Tanona OpoKEHUEM IITIOKO3bI M THIpaTaliei STUIIeHa.
I'unpoxcunpHas rpymnmna kak gyHKIuoHanbHast. [ToHsTHE 0 MpeaenbHbIX
OJIHOATOMHBIX CIMPTaX. XMMUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJICHCTBUE C HATPUEM,
o0Opa3oBaHM€ MMPOCTHIX U CIOKHBIX 3(UPOB, OKUCIIEHUE B anbaerull. [lpumenenue
JTaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U NIPEAYIPEKICHHE.
I'munepyH Kak NpeacTaBUTENb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuys Ha
MHOI'0aTOMHBIE CIUPTHI. [IpuMeHenune raunepuHa.

®enoin. Puznyeckre U XUMHUYECKUE CBOMCTBA (eHoa. B3anMHoe BiaMsHUE aTOMOB B
MoJieKyie (peHoa: B3auMOJICHCTBUE C THAPOKCUAOM HATpUs U a30THON KUCIOTOM.
[TpumeHeHue ¢eHoIa Ha OCHOBE CBOMCTB.

JlabopaTopHbie paboThl

IIpakTnyeckue 3aHsATHS

KonTpoJsbHas padora

CamocTrosiTe1bHAs padoTa 00y4alOIIMXCs: ENOYKH XUMHUYECKUX PEBPAICHUH,
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IIOATOTOBKaA pe(bepaTOB mo Teme: «BusHUE alKoroau3Ma Ha OpTraHu3M YCJIOBCKa».

Tema 2.8 Conep:kanue y4eOHOT0o MaTepuaJia
AJIberuabl 1 | Ilousarue o6 anpaerunax. AnpJeruaHas rpynmna Kak (yHKIMOHATbHAS.
dopmalibJIeru]l ¥ ero CBOMCTBA: OKUCIIEHHUE B COOTBETCTBYIOLIYIO KUCIIOTY,
BOCCTAaHOBJICHUE B COOTBETCTBYIOIIMI ciupT. [loayueHue anbaeruioB OKUCICHUEM
COOTBETCTBYIOIIUX cUpTOB. [IprMenenue popmasbaeruia Ha OCHOBE €ro CBOWCTB.
[MonmukonneHcanus Gpopmanpaeruaa ¢ Gerosom B hpeHoPOPMaIbIESTHIHYIO CMOITY.
Aueranpneru. [lonarue o keToHax Ha IpUMepe alleToHA.
JlaboparopHbie padoTbl: XMMHUYECKHUE CBOMCTBA AJIbJIETUI0B U MHOTOATOMHBIX CITUPTOB.
IIpakTnyeckue 3ansaTus
KonTpoJsnsHas pabora
CamocrosiTesibHas padoTa 00yYalOIIUXCS:
Pabora ¢ yueOHUKOM — COCTaBlIEHHE KOHCIIEKTA.
Tema 2.9 Coaep:xanue yueOHOTr0o MaTepHaJia
KapGonoBbie 1 | Ilousatue o kapOOHOBBIX KucioTax. KapbokcunpHas rpymmna Kak (pyHKIIHOHAIbHAS.
KHCJIOTHI. I'oMostornueckuii psit IpeaeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [lorydenue
KapOOHOBBIX KHUCJIOT OKHCIEHUEM allbJIETUI0B. XUMUYECKUE CBOMCTBA YKCYCHOM
KHCIIOTHI: OOIIME CBOMCTBA ¢ MUHEPATHHBIMH KHCIIOTAMH U PEAKITUS 3TCPUPUKAIUH.
[IpumeHeHne yKCyCHOM KMCIOThHI HA OCHOBE CBOMCTB. BhICIINe KUpHBIE KUCIOTHI Ha
IpUMepe NATBMUTHHOBOW U CTEAPUHOBOM.
JlabopaTopHusblie paboThl: XMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
IpakTHyeckue 3aHATHS
KonTposbHas padora
CamocrosiTeibHas padoTa 00y4alOImMXCs:
Pabota ¢ yueOHMKOM — COCTaBJIEHHE KOHCIICKTA.
Tema 2.10 Copepxanue yueOHOIro MaTepuasa

Caoxuble 3¢upsbl.
Kups1. MbLi0.

1 | [lonyuenue cnoxHbIX 3(UpoB peakuuei srepupukanuu. CioxHbie 3PUpPHI B IPUPO/E,
ux 3HadyeHue. [IpuMeHeHue ci0KHbIX 3(PUPOB HA OCHOBE CBOWCTB.

Kupsl kak cnoxubie 3¢upsl. Knaccuduxamus xxupoB. XUMHUYECKUE CBOWCTBA KHUPOB:
TUIPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )KUpOB HA OCHOBE CBOMCTB.
Mpbina. CHHTETHYECKHE MOIOIIIME CPEICTBA.

JlaGopaTopnas pa6ora Nel10: Cioxxusie 3¢gupsl. XKupbl. Mbuio.

IIpakTnyeckue 3aHsATHS

KonTpoJsbHas padora

CamocTtosiTesibHAs padoTa 00y4yalomMXxcs:
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Pabora ¢ yueOHUKOM — COCTaBJICHHE KOHCIIEKTA, MMOATOTOBKA pedepaToB Ha TeMy:
«Motoliue cpecTpay.

Tema 2.11 Coaep:xanue yueOHOTro MaTepHaJia
YrieBoabl. 1 | YrneBogsl, ux kiaccudukanus: MoHocaxapuibsl (TI0K03a, GPyKTo3a), Tucaxapuibl
(caxapo3a) u moaucaxapuibl (Kpaxmall U HeII0JI03a).
I'mrox03a — BEIeCTBO ¢ IBOUCTBEHHOM (PYHKITMEH — allbIETHAOCIIUPT. XUMUYECKUE
CBOMCTBA IIIOKO3bI: OKUCIICHUE B MTFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOMT,
cuptoBoe Opoxenue. [IpumeHeHne riioko3bl Ha OCHOBE CBOWCTB.
3HaveHue YIJIeBOJIOB B dKMUBOW MIPUPOJIE U KU3HU uenioBeka. [lonaTue o peakiusax
MOJIMKOHACHCALIUU U TUPOJIN3a HA IPUMEPE B3aUMOINPEBPAIICHUMN: TIIF0K03a —>
MoJIMCaxapu/l.
Jlaboparopnasi padora Nell:Xumuueckue CBOICTBA yII€BOAOB.
IlpakTHyeckne 3aHATHA
KonTpoabnas pabora
CamocrosiTe1bHAsA padoTa 00y4yalOmMXcs:
Pabora ¢ yueOHUKOM — cOCTaBJIeHHE KOHCIIEKTa, MOATOTOBKA pedepaToB HA TEMBI:
«'moko3ay, «®pykrozay, «Caxaposay, «Kpaxmal u 1emuionosa.
Tema 2.12 Coaep:xanue yueOHOro MaTepHaJia
A3soTconepaxaime 1 | Amunsl. [Torstue 06 aMuHax. AnudaTnyeckie aMUHbI, UX KJIacCH(pHUKAINs U
OpraHuvecKue HOMEHKJIaTypa. AHWIIMH, KaKk opraHndeckoe ocHoBaHue. [lonydeHnue anmivHa u3
BelllecTBa HuTpoOeH3ona. [Ipumenenne aHuIMHA Ha OCHOBE CBOMCTB.
AMUHOKHCIOTEL. AMUHOKHUCIIOTHI Kak aM(oTepHble MU YHKIIMOHATBHBIE
OPraHUYEeCKHE COCTUHEHNS. XUMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT : B3aUMOICVCTBHE
CO LIEeNI0YaMHU, KUCTIOTaMU U JIPYT ¢ ApYyroM (peakuus nonukonaeHcanun). [lentunnas
CBSI3b U TIOJIUNIENTU B [[puMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOCTB.
benku. [lepBuuHnas, BTOpHUHasA, TPETUYHASI CTPYKTYPHI O€TKOB. XUMHUECKHE
CBOMCTBA OEJIKOB: TOpEHUeE, JeHATYypaIus, THAPOJIN3, I[BETHHIE PEaKIUH.
buonorndeckue GyHKIUN OENKOB.
JlaboparopHbie padoThl
IIpakTnyeckue 3aHsATHS
KonTpoJsbsHas padora
CamocTtosiTeibHAs padoTa 00y4yalomMXxcs:
CocTaBuTh GOpPMYIBI N30MEPOB, HAMMCATH YPABHEHUS XUMHUYECKHUX PEAKIIHA.
Tema 2.13 Conep:xanue yueOHOro MaTepuaJia
Ionumepsl 1 | Benku u nonmucaxapue! Kak GuonomumMepst. [lnactmacce!. I[ToydeHne IOTHMEpOB

17




peaxuneﬁ nojimmepu3alu U NOJMKOHICHCAIIUU. TepMOHHaCTI/I‘IHBIG n
TepMOpeaKkTHBHbIE MIacTMacchl. [IpencraBurenu miactmace.

Bonoxkna, nx knaccuduxanus. [lonydenne BonokoH. OTenbHbIe TPEICTaBUTEIN
XMMHUYECKHX BOJIOKOH.

JlabopaTopHbie paboThl

IIpakTnyeckue 3ansaTus

KonTposbHas padora

CamocrosiTeibHas padoTa odyuarmmxcesi: peepar no teme: «llmacrtmaccbry, 1
«BonokHay.

Tema 2.14 Conep:kanue y4eOHOM TUCHHUIIHHBI

XuMus " )Ku3Hb 1 | Xumus u 3n10poBse. JlekapcTBa, hepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPaJIbHbIC

BOJBbI. HpO6JICMI)I, CBA3aHHBIC C IPUMCHCHUCM JICKAPCTBCHHBIX IPCIIapaToB. XUMHA U
nuina. KamopuitHOCTh )KHPOB, OCIIKOB U YIIIEBOJIOB. XUMUS B IOBCETHEBHOMN JKU3HU.
Motomiue u yucTsime cpenctaa. [IpaBusa 6e30macHoi paboThl CO CPECTBAMU
OBITOBOM XMMHHU. BBITOBasi XMMHUYECKasi TPAaMOTHOCTb.

JlabopaTopHbie padoThl

HpaKaneCRue 3aHATHSA

CamocrosiTesibHasi padoTa 00yYarOIIUXCH:

[ToaroroBka pedeparoB Ha TeMbI: « Bpea u mosnp3a XuMum», « XUMHS U IOBCEAHEBHAS
KHU3Hb YesloBeKay, «DepMEeHThI U TOPMOHBI», « benku — pepMeHTb», « BnusHue ObiToBoOM
XHUMHUH Ha 3I0POBBE YEITOBEKAY.

Bcero: 117

Jlist XapaKTepUCTUKN YPOBHSI OCBOEHHUS y4eOHOr0 MaTepHralla UCIOIb3YIOTCS ClIeytole 0003HaueHus:

1. — o3HaKOMUTEINBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pasily, MHCTPYKLIUU WU MO/ PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBHITIOJTHEHUE ICATEILHOCTH, PEIIEHHE IPOOIEMHBIX 3a/1a4)
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2.3. XapaKkTepuCTHKA OCHOBHBIX BUJI0B Y4e0OHOM 1eATeJIbHOCTH CTYACHTOB

Conep:xanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB [1eITEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Baxueiinme xummuueckue
HOHATUSA

YMeHue [naBaTh OINpeAeiieHUEe U OMNEepUpOBaTh CIEAYIOIIUMU
XUMHUYECKUMHU MOHATUSAMU: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTENIbHBIE aTOMHAsA U MOJIEKYJsipHasi MacChl, HOH,
aJJIOTPOIHS, U30TOIIbI, XUMHUYECKas CBSI3b,
ANEKTPOOTPHUIATEILHOCTh, BAJIEHTHOCTb, CTEMEHb OKHUCIICHHUS,
MOJIb, MOJISIpHASI Macca, MOJIIPHBII 00beM ra3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJSIPHOTO M HEMOJEKYJISPHOTO  CTPOECHHUS,
pacTBOpBL, 3JEKTPOIUT M  HEAIEKTPOJUT, AIIEKTPOJUTHUYECKAsS
JTUCCOLMAIMsl, OKHUCIUTENh U BOCCTAaHOBHUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE,  TEmIoBOH  3ddexkr  peakmum, CKOPOCTh
XUMHYECKOM  peaklMd, KaTallu3, XHMHUYECKOe paBHOBECHE,
YIJIEPOAHBIN  cKeneT, (YHKIMOHAJIbHAS TpyIIa, H30Mepus,
TOMOJIOTHSI

OCHOBHBIE 3aKOHBI XUMHUHU

@OopMyNIMpOBaHHE 3aKOHOB COXPAHEHHs MAacChl BEIIECTB U
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTB.  YCTAaHOBKA  NPUYHMHHO-
CIIEICTBEHHOM CBA3M MEXKIY COAEPKAHUEM JTUX 3aKOHOB H
HalMCaHUeM XUMHMUYeCKUX (opMyal M ypaBHEHHMH. YcTaHOBKa
SBOJIOLMOHHOM CYIIHOCTH MEHJEJIEEBCKOM U COBPEMEHHOU
¢dopmynMpoBOK  mepuoanyeckoro 3akoHa JI.M.Menneneesa.
OOpsicHeHHE (U3NYECKOTO CMBICTIAa CHMBOJIMKHA TEPUOIUYECKOM
Tabauubl XumMuueckux aneMeHToB J[.M.MenzneneeBa (HOMepoB
JJIEMEHTa, [epuoja, TPYNIbl) W  YCTaHOBKA  MPUYHUHHO-
CJIEICTBEHHOU CBA3U MEXIY CTPOCHHUEM aToma u
3aKOHOMEPHOCTSMM ~ W3MEHEHUs  CBOMCTB  DJIEMEHTOB U
0o0pa30BaHHBIX MMM BEIIECTB B MEpUOJAaX U  TIpyHmax.
XapakTeprucTUKa AJIEMEHTOB MaJbIX M OOJBIIMX MEPUOIOB MO HX
nonoxeHuro B Ilepuoamueckoii cucreme /. M.Menneneesa

OCHOBHBIE TEOPUU XUMHUH

VcranoBka 3aBHCHMOCTH CBOMCTB XHMHYECKHX BEIISCTB OT
CTpPOCHHSI aTOMOB OOpPa3yIIUX HX XUMHYECKHX DSJIEMEHTOB.
XapakTepuCTUKa BAKHEHMIIMX THIOB XHUMUYECKMX CBSI3€H U
OTHOCUTEIBHOCTH HTOH THUIOJOruH. OOBICHEHHE 3aBUCHMOCTH
CBOWCTB BEIIECTB OT HMX COCTaBAa M CTPOCHUS KPUCTALIAYECKUX
pemerok.  POpMyIMpPOBKAa  OCHOBHBIX  IIOJIOXKEHUW  TEOPUH
BJIEKTPOIUTAYECKON TUCCOUMAIMN U XapaKTEepPUCTHUKA B CBETE TOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCAMHEHUMU.
@OopMyJIUPOBKA OCHOBHBIX TOJIOKEHUH TEOPUU XHMHUYECKOTO
CTPOECHUSI OPraHUYECKUX COEIUHECHUN MU XAPAKTEPUCTHUKA B CBETE
9TOM TEOPUM CBOWCTB OCHOBHBIX KJIAaCCOB OpPraHUYECKUX
COECTMHEHUI

Baxueiimme BemecTBa 1
MaTepUalIbl

XapakTepucThKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIYy4YEHUS U
npuMeHeHus BaxkHenmux MetauioB (IA u Il A rpymnn, amomMuHus,
’Kelle3a, a B E€CTECTBEHHO-HAYYHOM IMpoduiie W HEKOTophIx d-
JJIEMEHTOB) M MX COEAMHEHMH. XapaKTEepUCTUKAa COCTaBa,
CTpPOCHHS, CBOWCTB, IIOJyYE€HUS U MPUMEHEHHUS BaKHEHIINX
nemertawios (VI A, VIIA, VIA rpymnm, a Takxke a3ota u ¢pocdopa,
yriepoga W KpPEMHHs, BOAOpOJa) W HMX  COEIMHEHMH.
XapakTepucTuKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIy4YEHU U
IPUMEHEHMs] BAXKHEHMIIMX KJIAcCOB YIVIEBOJOPOJOB (AIKaHOB,
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[UKJIOAJKaHOB, AQJIKEHOB, aJKWHOB, apeHOB) W WX HaumbOoJjee
3HAYUMBIX B HAPOJHOXO3SMCTBEHHOM IUIAHE TMPEIACTABUTEIICH.
AHanoruvHasi XapaKTepHCTUKa Ba)KHEHIIUX  MPEJCTaBUTEICH
JIPYTHUX KJIACCOB OPraHWYECKUX COCTUHEHHI: METaHOJA M ATaHOJa,
CIIO)KHBIX A(UPOB, KHUPOB, MBUI, albJIETUI0B ((popManbIeruaoB u
arieTanpleruaa), KEeTOHOB  (aleToHa), KapOOHOBBIX  KHCJIOT
(YKCyCHOM  KHCJOTBI, JJS €CTECTBEHHO-HAYYHOTO  MPOQHIIs
MPEICTaBUTENICH JIPYTMX KJIACCOB  KHCIOT), MOHOCAXapHuI0B
(TIrOKO03bI), aUcaxapuioB (caxapo3bl), MOJHUCAXapUA0B (Kpaxmaia
Y LEJUTIOJNIO3bI), aHWJIMHA, aMUHOKHUCIIOT, OETKOB, HICKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYECKUH A3BIK U
CHMBOJIMKA

Hcnonp3oBanne B y4yeOHOM M NMpo(hecCHOHATBLHOU AEATEIIbHOCTH
XMMHMYECKHX TEPMHMHOB WU CUMBOJMKHM. Ha3BaHume H3y4eHHBIX
BEILECTB 110 TPUBHAIBHON WIM MEKIYHAPOAHOW HOMEHKIIAType U
OTpa)KEHHE COCTaBa 3TUX COEAMHEHUN C IOMOIIBI0 XUMHUYECKHX
¢dopmyn. OTpakeHHE XHWMHYECKHX IMPOIECCOB C IMOMOIIBIO
YPaBHEHUI XMMHUYECKUX pEeaKLUi

XUMHUYECKUE PEAKIUN

OObscCHEHNE CYIIHOCTH XMMHMUYECKUX IpoueccoB. Knaccudukanus
XUMHUYECKUX PEeaKLUH MO0 Pa3IuYHbIM IIPU3HAKAM: YUCIY U COCTaBY
MPOJYKTOB M PEareHTOB, TEILIOBOMY 3(QeKTy, HaIPaBICHHUIO,
(daze, HAIMYMIO KaTaIU3aTOPa, U3MEHEHUIO CTEINEHEH OKUCIICHUS
JJIEMEHTOB, O00pa3ylOUIMX BeEUIeCTBA. YCTaHOBKA IPU3HAKOB
OOIIIEro U pa3IMYHOI0 B TUIIOJOTUM PEAKLUH 1JI1 HEOPraHUYECKO
1 oprannyeckoi xumuu. Kinaccupunukanms BEmecTB U IpoIecCoB
C TOYKHM 3pEHHUs OKHUCJIEHUs-BoccTaHOBieHUs. CocraBieHue
YpaBHEHUN PEaKIUi C MOMOIIBI0 METOJIa JIEKTPOHHOTO OaliaHca.
OOBsicHEHHE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOM peakuuu u
I0JIOKEHHSI XUMHUECKOTI0 PaBHOBECHUS OT Pa3IMUHbIX ()aKTOPOB

XUMUYECKUH IKCIEPUMEHT

BrinmonHeHne XUMUYECKOTO SKCIIEPUMEHTA B MTOJIHOM COOTBETCTBUU
¢ nmpaBmwiamu 6e3omacHoctu. HabGmronenue, ¢pukcarus u onucaHue
PE3yNbTAaTOB MPOBEICHHOTO KCIIEPUMEHTA

Xumunyeckasi ”HpopMaus

[IpoBenenue caMoCTOSITEILHOTO IOUCKa XUMUYECKOW HH(pOpMaLuu
C HMCIIOJIb30BAaHUEM Pa3IMYHbIX UCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX
W3aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa).
Hcnonp3oBaHne KOMITBIOTEPHBIX TEXHOJIOTUH JUisi 00paboTKH U
neperayl XUMUYECKOW HH(GOpMaluu M €€ NPEJICTaBICHUS B
pa3nuyHbIX opmax

PacueTsl mo xumuyeckum
dbopMynaM u ypaBHEHUSIM

VYcTaHOBKA 3aBUCMMOCTH MEXKy KaU€CTBEHHOW M KOJINYECTBEHHON
CTOPOHAMHM XMMHUYECKUX OOBEKTOB U TpoleccoB. Pemenue
pacyeTHBIX 3aJ]a4 0 XUMUYECKUM (GopMysiaM U YpaBHEHUSIM

[TpodumibHoe u
po(hecCHOHATEHO 3HAUUMOE
coziepKaHue

OObsicHeHHE XMMUYECKHUX SIBJICHUH, NMPOUCXOAALINX B IPHPOJIE,
ObiITy ¥ Ha npousBojcTBe. OmnpeneneHue BO3MOXKHOCTEH
IIPOTEKAHNUSA XUMUYECKUX MPEBPAIICHUN B PA3JIUYHBIX YCIOBUSX.
CoOnroneHne MpaBUI HKOJOTHYECKH TI'PAMOTHOIO IIOBEJICHHS B
OKpyxaromei cpene. OLeHKa BINSHNS XUMHUYECKOTO 3arpsi3HEHUs
OKpYy)Karollle cpeapl Ha OpraHu3M 4YeJoBeKa M JpYrue >KHUBBIE
opranusMel. CoOmiofieHne mpaBuil 0e30MacHOro oOpaleHust C
TroproYnuMu n TOKCUYHBIMHU BEUIECTBaMU, J'Ia60paTOpHI)IM
obopynoBanueM. IloaroToBka pacTBOPOB 3aJJaHHOM KOHIIEHTPALUU
B OBITY U Ha mpou3BoAcTBe. Kpuruueckas orjeHKa TOCTOBEPHOCTH
XUMHAYECKON MH(OpMAINK, NOCTYNAIONIeH U3 Pa3HbIX HICTOYHUKOB
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3. YCJOBMUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIINHBI
3.1. MarepuanbHO-TEXHUYECKOE OOCCIIeueHUE
YyeOHast TucIuIUInHA pean3yercs B yaeoOHoMm kabunete Ne 214 Xumus

O6opynoBanue:

- KOMILUIEKT YYEHUYECKO Mebenn

- KOMIUTIEKT MeOeIr )1 PeroaBaTesst

-Ta0JUIBI, TIEPUOIMYECKasl CHCTeMa XUMHUYecKux dyemenTtoB  J[.M.
MenneneeBa, psiJ HaANPsOKCHWA METAUIOB, paCTBOPUMOCTH BEIIECTB B BOJIE, CXEMa
CTpPOEHHUsI aTOMOB 3JIEMEHTOB, 00OpYyIOBaHUE Uil JTAOOPATOPHBIX PabOT, PEaKTUBBI
(KUCIIOTHI, IIEJIOYH ), MUKPOCKOII, TPOOUPKH, KOJIOBI.

- IEPCOHAIBHBIN KOMITBIOTEP, TPOEKTOP, IKPaH JJIsi IPOEKTOpa.

3.2. MudopmarmornHoe odecrieueHre o0ydeHus
3.2.10cHOBHBIE HCTOYHUKU:

1. Apremenko, A. . Oprannueckast xumus : yueOnuk / A. V1. ApreMeHko. — 5-
e u31., uctp. — M. : KaoPyc, 2018. — 528 ¢. — ISBN 978-5- 406-05331-7. — Tekct
: aneKTpoHHbIHM // Book.ru : anekTpoHHO-0nbOanoTeuHas cucrema. — URL:
https://www.book.ru/book/924050
.2.2]J10TIOJIHUTEIbHBIC HCTOUYHUKU:

1. I'muuka, H. JI. OGmmas xumus : yaeoHoe nocodue / H. JI. ['munka. — Mocksa :
KuoPyc, 2019. — 748 c. — (CI1O). — ISBN 978-5-406-06847-2. — Texkcr :
aneKTpoHHBIH // BOOK.ru : anexkTponHo-0ubanoreunas cucrema. — URL:
https://book.ru/book/932114 —
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YYEFHOI

Kontposis wu

OLICHKAa

TACIATITAHBI
pEe3yJIbTaTOB

OCBOCHMUA

yaeOHOM

JTACIUATUIAHBI

OCYHICCTBILICTCA IIPCIIOAAaBATCIICM B ITPOLCCCC IIPOBCACHUA ITPAKTUICCKUX 3aHSATUM U

7a00paTOpHBIX PaboT,
WH/IMBUIYAJIbHBIX 33JJaHUH, TPOCKTOB, UCCIICIOBAHUN.

TCCTUPOBAHU,

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHM S,
YCBOEHHbIE 3HAHWS)

OcHoOBHBIE MOKA3aTeJIN
OlIeHKH pe3yJbTATOB

@opMBbI U METOABI
KOHTPOJISA M OLlEHKH
pe3yabTaToB 00y4eHHusI

3HaTh

Ba)KHEHIIIE XHWMHUUECKHE

MIOHSITHS: BCIIIECTBO,
XHUMHYECKHAHN 9JIEMEHT,
aToMm, MOJICKYJIa,

OTHOCHUTEJIbHBIE aTOMHAas
U MOJIEKYJISIpHAs MaccChl,

IOH, AJUTOTPOTIHSA,
U30TOIIBI, XHMHUYECKast
CBSI3b,
AIIEKTPOOTPULIATENLHOCTB,
BAJICHTHOCTD, CTETIeHb
OKHCJICHUS, MOJIb,
MOJISIpHAs macca,
MOJISIPHBIN o0beM,
BEI[ECTBA MOJIEKYJIIPHOTO
U HEMOJIEKYJIIPHOT'O
CTPOCHHH, pacTBOpHI,
AIIEKTPOJIUT u
HE3JIEKTPOJIUT,
AIIEKTPOIUTHYECKAs
JMCCOLMANNS,

OKHCITUTEIh "
BOCCTaHOBUTEITb,
OKHCIICHHE U
BOCCTAHOBJICHHE,
TEIIOBOM ap ekt
pEaKInH, CKOPOCTh
XUMHUYECKOH peaKIuu,
KaTalns, XUMHYECKOE

paBHOBECHE, YIJIEPOJIHbBIN
CKeneT, (pyHKIIMOHATbHAsS

3HaTh BaKHEUIIIME XUMHUUYECKHUE

IIOHSTHSL: BCIICCTBO,
XAMUYECKHH JJIEMEHT, aTOM,
MOJICKYJIa, OTHOCHUTEJIbHEIE
aToMHas u MOJIEKYJIsIpHast
MacCHI, HOH, aJUIOTPOIIHS,
HM30TONbI, XHMHUYECKAs CBSI3b,

QJICKTPOOTPpUIATCIIbHOCTD,

BaJICHTHOCT, CTCITICHb
OKHCIICHHS, MOJIb, MOJISIpHAs
Macca,  MOJSpHbIE  00BeM,
BEIIECTBA  MOJICKYJIIPHOTO U
HEMOJICKYJISIPHOTO ~ CTPOCHWS,
PacTBOPBHI, AIIEKTPOIIUT u
HEDJICKTPOJIHUT,
ANEKTPOIUTHIECKAS
TUCCOLMAIUS, OKHUCIHUTEIh U
BOCCTAaHOBUTENb, OKHUCICHHE W
BOCCTaHOBJICHUE, TEIIOBOM
a¢deKkT  peakuuu, CKOPOCTb

XMMHYECKON PEAKIHH, KaTaJlH3,

XUMHUYECKOE paBHOBECHE,
YIJIEPOIHBIN CKEJIET,
(GyHKIMOHATIBHAS rpynmima,

HM30MEepUsl, TOMOJIOTHSI;

TECTOBBIN KOHTPOJIb,

rpymnrma, U30MEpUsI,
TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XMMHHM: | 3HaTh OCHOBHBIE 3aKOHBI XUMHUU: | OTYET IO MPOJIEIAHHON
COXpaHEHHUS Macchl | COXpaHEHHsI MacChl BEIECTB, | BHEAYIUTOPHOM

BELIECTB, IIOCTOSIHCTBA | IOCTOSTHCTBA COCTaBa, | CAaMOCTOATENbHO padoTe
coCTaBa, MEPUOJUYECKUN | IePUOANYECKUN 3aKOH; COTJIACHO MHCTPYKIMH
3aKOH; (mpencrasnenue pedepata,

WH(POPMAITMOHHOTO
COOOIICHUS U T.1.).

a TaK¥KC BbIIIOJIHCHHUA 06yllaIOHH/IMI/ICH
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OCHOBHBIC TCOPHUHU XHMUMU:

3HAaTb OCHOBHBIC TCOPHUU XUMUMU:

KOHTpOJIbHAs paboTa

XHUMHYECKOM CBSI3U, | XUMHYSCKOM CBS3H,

3JIEKTPOJUTHYECKON 3JIEKTPOJIUTUUECKON

JIUCCOLIMAIMU, CTPOEHUS | JUCCOLMALNH, CTPOCHUS

OPraHNYeCKUX OPraHUYEeCKUX COCTUHECHUH;

COCIMHECHU;

Ba)KHCHMIIIME BEIIECTBA M | Ba)KHEHIIINE BEIIECTBA U | 3alMTa IPaKTHYECKUX
MaTepUAJIbL: OCHOBHBIC | MaTepHAalIbl: OCHOBHBIC METAJUTBI | paboT;

MeTaulbl | CIUIAaBBI, | U CIUIaBbl; CEpHAas, COJIsHAasi,

CepHasi, COJIHasl, a30THas
U YKCYCHas  KHUCIIOTBI;
IIeJI0uH, aMMHMaK,
MHHEpaIbHbIEC YI0OpeHus,
MEeTaH, STHJICH, alleTUJIEH,
OeH30J, D3TaHON, KUPBI,
MBUIa, TII0K03a, caxaposa,
Kpaxma, KJIeTYaTKa,
OeNK1, MCKYCCTBEHHBIE M
CHHTETUYECKHE BOJIOKHA,
Kay4JyKH, TUIaCTMACCHI,

a30THasA U YKCYCHasd KHUCJIOTEHI,
mej104u, aMMHaK, MUHEPAJIbHBIC

ynoOpeHusi, MeTaH, OJTHIIEH,
alleTHiieH,  OEH30J,  ATaHOI,
JKHPBI, MbLIa, TIII0KO03a,

caxapo3a, Kpaxmall, KJeTdarka,
Oenku, UCKYCCTBEHHbIE U
CHHTETUYECKHUE BOJIOKHA,
Kay4dyKH, TJIaCTMACCHI;

YmeTh

Ha3bIBAThH U3YYEHHbIE | Ha3bIBAET U3YUYCHHBIC BEILECTBA | COCTABICHUE YPaBHEHUI
BEIIIECTBA 1o | 1Mo "TpuBUaILHON" WM | XUMHUYECKUX PEaKIIHii;
"TpuBHaIBbHON" WIM | MEXIYHAPOJAHOU

MEXTyHApOIHOMN HOMEHKJIATYpE;

HOMEHKJIATypE;

ONpENENATh: BAJIEHTHOCTh | ONPENENseT: BAJICHTHOCTh U | pacueThl 10 XUMUYECKUM

U CTENEHb OKHCJICHHS | CTCIICHb OKHUCJICHUS | popMyliaM U ypaBHEHUSIM
XUMUYECKUX DJIEMEHTOB, | XUMUUYECKUX DJJIEMEHTOB, THI | XUMUYECKUX PEAKIUN;
TUN XUMHUYECKON CBSA3M B | XUMHUYECKOMN CBSI3U B

COEIMHEHMSIX, 3apsi/l UOHA, | COEIMHEHUAX,  3apsiJ  HMOHA,

XapakTep Cpellbl B BOAHBIX | XapakTep Cpeabl B  BOJHBIX

pacTBopax pacTBopax HEOPraHUYeCKUX

HEOPTraHUYECKHUX COCIMHEHUH, OKHCIUTCIbh U

COCIMHCHHUH, OKHCJIUTEIh | BOCCTAHOBHUTEID,

u BOCCTAHOBUTENb, | IPUHAJIC)KHOCTh  BEIIECTB K

MPUHAJIEKHOCTh pa3IuYHbIM KJaccam

BEIIECTB K Pa3JIMYHBIM | OPTaHUUYECKUX COCTMHCHHUI;

KJlacCaM  OpraHUYeCKUX

COCIMHEHMH;

XapaKTepU30BaTh: XapaKTEepU3yeT: AJIEMEHTHI | TECTOBBIA KOHTPOJIb;
2JIEMEHTEI MaJbIX | MAJIBIX  TMEPUOAOB IO  UX

NEepPHOJIOB o ux | nonoxenuto B Ilepmonnueckoit

MOJIOKEHUIO B | cucteme J.M. Menzaeneena;

[lepuoanueckoit cucteme | O0IMMEe XUMHUYECKHE CBONCTBA

J.. Menpaeneena; o0mue | METaIlJIOB, HEMETAJIJIOB,

XHUMUYCCKHE CBOICTBA | OCHOBHEIX KJIaCCOB

METaJUIOB,  HEMETAJUIOB, | HEOPTaHUUECKHUX 51

OCHOBHEIX KJIaCCOB | OPTaHMYECKHUX COCIMHCHMI;

HEOPraHUYECKUX U | CTpOCHHE u XHUMHYCSCKHE

OpraHUYECKUX CBOICTBa M3YUYEHHBIX

COCJIMHEHUH; CTPOCHHUE U

OPraHNYeCKUX COCTMHECHUM;
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XUMHUYECKHE CBOMCTBA
M3YYEHHBIX OPTraHUYECKUX
COECIUHCHMI;

OOBSCHATh: 3aBHCHUMOCTH | OOBSICHSICT: 3aBUCUMOCTD | OTYET MO MPOJIeTaHHOMN
CBOMCTB BELIECTB OT HX | CBOMCTB BEIIECTB OT UX COCTaBa | BHEAYIUTOPHOU
cocTaBa M CTPOEHMS; | U CTPOCHMUS; NPUPOY | CAMOCTOSITENILHON paboTe
IPUPOY XUMHYECKON | XUMHUYECKON CBSI3U  (MOHHOM, | COrJIaCHO MHCTPYKLIUU
CBSI3U (MOHHO, | KOBaJICHTHOM, METAJTMYECKOH), | (mpeacraBieHue pedepara,
KOBAJICHTHOM, 3aBUCUMOCTh CKOPOCTH | ”HGOPMAITMOHHOTO
METaJUIMYECKOM ), XUMHYECKON peakuuu U | COOOIICHUS U T.1I.).
3aBUCUMOCTb ~ CKOPOCTH | MOJIOKEHUS XUMHUYECKOTO

XUMUYECKOW pEeaKIMu U | pABHOBECHS]  OT  PAa3IMYHbBIX

MOJIOKEHUS XUMUYECKOTO | (aKTOpPOB;

paBHOBeECHS oT

pa3anyHbIX (HaKTOPOB;

BBITIOJIHSITh  XMUMHUYECKUH | BBITOTHSIET XUMHUYECKUN | KOHTpOJIbHas pabora
SKCHEPUMEHT 1O | HKCIIEPUMEHT o

pacro3HaBaHUIO pacro3HaBaHUIO BOKHEUIITNX

BAKHEUIINX HEOPraHUYECKUX u

HEOPTraHUYECKHUX U | OPraHUYECKHUX BEILECTB;

OpraHUYECKUX BEIIECTB;

MIPOBOJIUTH MPOBOJUTH  CaMOCTOSITEJIbHBIN | 3aIIUTA IPAKTUYECKUX
CaMOCTOSITENIbHBIA TIOMCK | MIOMCK XUMHYECKOH | paboT;

XUMHUYECKOH nHpOopMaIuu | ”HPOPMAITUU C HCITOJIb30BAHUEM

c HCIIOJIb30BAaHUEM | Pa3JIMYHBIX HMCTOYHUKOB

pPa3IMYHBIX ~ MCTOYHUKOB | (HAYYHO-TIOMYJIAPHBIX H3JaHUMH,

(HayYyHO-TIOYJISIPHBIX
U3JIaHUM, KOMIIBIOTEPHBIX

06a3 JaHHBIX, pPECYpPCOB
WnTepuera);
UCIIOJIb30BaTh
KOMITBIOTCPHBIC
TEXHOJIOTUH TSt

o0paboTku U Tmepenayu
XUMHUYECKON MHPOpMaLUu
n €€ TMPCACTaBJICHUA B
pa3In4HbIX popMax;

KOMIIBIOTEPHBIX 0a3  JaHHBIX,
pecypcoB HNurtepuera);
HCIOJIb30BAaTh  KOMIIBIOTEPHBIE
TEXHOJOTHH i1 00paboTKH U
neperadyu XUMHUYECKON
nHpopmanuu " ee

NPEJICTaBICHUS B PA3IUYHBIX
dbopmax;

HCII0JIb30BaTh
nproOpeTeHHbIE 3HAHUS U
YMEHUS B NPAKTUYECKOH

JIeSITeIIbHOCTH H
OBCEIHEBHOM JXU3HU I
KPUTHYECKON OLICHKH
JIOCTOBEPHOCTH
XUMHUYECKOM
uH(popMaluuy,

HOCTyrIaIOH_Ieﬁ U3 pa3HbIX
HCTOYHUKOB,

HCIIONB3YET MPUOOpPETEHHBIE
3HAHUS u YMEHHUS B
MPaKTUYECKON JIEATETbHOCTH U
MIOBCEIHEBHOM  KM3HM  JUIS
KPUTHYECKOU OIIEHKH
JIOCTOBEPHOCTH XUMHUYECKON

nH(popMaln, MOCTYyNAOUEeH u3
Pa3HbIX UCTOYHHUKOB;

YCTHBIN ompoc, Oecena;

UCII0JIb30BaTh
npuoOpeTeHHbIC 3HAHUS U
yMEHUS B IIPAKTUYECKOHN
JIESITEIIbHOCTH u

HCIIONB3YET MpUOOpPETEHHBIE
3HAHUSA u YMEHHUS B
MPAKTUYECKOU JEeATENBbHOCTH HU
MOBCEIHEBHON  JKU3HH A

COCTaBJICHHE YpaBHEHUM
XUMHYECKUX PEAKIIU;
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MOBCEIHEBHOM JKU3HU JUIS | OOBSICHEHHUS XUMHYECKHX

OOBSCHEHUS XMMHUYECKUX | SIBICHUM, MPOUCXOAALIMX B

SBJICHUH, MPOUCXOISAIINX | IPUPOJE, ObITY u Ha

B Tpupoze, ObITY M Ha | IPOU3BOJCTBE;

MIPOU3BO/ICTBE;

UCII0JIb30BaTh HCIIOJIb3YET pUOOPETEHHBIE | PACYETHI IO XUMHYECKUM
NpUOOpeTEeHHbIC 3HAHUS U | 3HAHUS u YMEHHUS B | popmynam u ypaBHEHUSIM

YMEHUS B IIPAKTUYECKOH

NEITEIbHOCTU U
HOBCEIHEBHON >XU3HU JUIA
onpeaeeHus

BO3MOXHOCTHU ITPOTCKAHUA
XUMHNYCCKUX

MPAKTUYECKOU JEATENBbHOCTH U
MOBCEOHEBHON  JKU3HHA  JJIA

onpeeIcHus BO3MOXHOCTHU
IIPOTEKaHUs XUMHUUYECKUX
MPEBPALLICHUNA B  Pa3JIMYHBIX

YCIIOBUAX n OLICHKH nux

XUMHYECKUX PEAKIIU;

MIPEBPALLCHHI B | TIOCJICACTBHIA;

pa3IMYHBIX YCIOBUAX U

OIICHKH MX TOCJICACTBHUH;

UCII0JIb30BaTh HCIIONb3YET MPUOOPETEHHBIE | 3aIIUTa TPAKTHUECKUX
pUOOpPETEHHbIE 3HAHMS U | 3HAHUS u YMEHUSA B | paboT;

YMEHUSI B NPAKTUYECKON | MPAKTUYECKON NEATEIbHOCTH M

JIEATEIIbHOCTH U | IOBCETHEBHOW  JKM3HM A

MOBCEHEBHOM XKU3HU JUIS | SKOJIOTUYECKU IrPaMOTHOTO

AKOJIOTUYECKHU MOBEJIEHUS B  OKpYXarolen

rPAaMOTHOIO TOBEJAEHUS B | CPEIE;

OKpYKarollei CpeJie;

HCII0JIb30BaTh HCIIONb3YET puoOpeTeHHbIe | YCTHBIN ompoc, Oecena;
npuoOpeTEeHHbIC 3HAHUS U | 3HAHUS " YMEHUS B

YMEHHUS B NPaKTUYECKOMH

JIeITCILHOCTH "
MMOBCEAHEBHOM JKU3HM IS
OILICHKH BIIUSTHUS
XUMHYECKOTO
3arpsI3HEHUS

OKpY’Kalollled cpeapl Ha

MIPaKTUYECKON JAEATEIbHOCTU U
HOBCCI[HGBHOﬁ KHU3HU JJIsL
OLICHKM BJIMSIHUS XUMHYECKOIO
3arpsA3HEHUs OKpY’KaroIen
Cpelpl Ha OpraHu3M 4YeJIOBEKa U
APYTUC )KUBBIC OPraHU3MBEI;

OpraHu3M 4YeJlOoBeKa W
npyrue KUBBIE

OpraHu3Mbl;

UCIIOJIb30BaTh UCTOJIb3YyeT NpUOOPETEHHBIE | COCTaBJIEHUE YpaBHEHUM
HpI/IO6peTeHHBIe 3HAaHHUA U | 3HAHUA n YMCHHA B | XUMHNYCCKUX peaKuHﬁ;
YMEHUS B TNPAKTUYECKOH | MPaKTUYECKOW AEATENbHOCTH H

ACATCIIBHOCTHN nu HOBCC}IHGBHOﬁ KHU3HU JJIsL

MOBCEHEBHOM XU3HU Ui | Oe3omacHOro  oOpamieHus ¢

0e30macHOro OOpalieHus | TOPIOYUMU U TOKCUYHBIMU

c TOPIOYUMHU U | BelIECTBaMHU,  J1abOpaTOPHBIM

TOKCHYHBIMU 0o0opynoBaHuEM;

BEIIIECTBaMH,

1a00paTOPHBIM

000pyIoBaHUEM;

HCII0JIB30BaTh HUCIIONB3YET MPUOOPETEHHBIE | pacUeThl 10 XUMUYECKUM
npruoOpeTeHHbIE 3HAHUS U | 3HAHUS u YMEHUS B | (hopMynam U ypaBHEHUAM

YMEHHSI B TPAKTHYECKOU
ACATCIIBHOCTHU )41
MOBCEIHEBHOM >KM3HM IS

MPAKTUYECKON NEeSITEIbHOCTH U
MOBCETHEBHOMU JKU3HU s
MIPUTOTOBJICHUS pacTBOpPOB

XUMHYECKUX PEAKIIU;
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MIPUTOTOBJIECHUS
pacTBOpPOB 3alaHHOM
KOHIIEHTpalluu B OBITY U
Ha MPOU3BOJCTBE;

3a/ITaHHOW KOHIICHTPAIIUU B OBITY
Y Ha IIPOU3BOJICTBE;

UCII0JIb30BaTh
IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOH
JESTEIIBHOCTH u
IIOBCEHEBHOM JKU3HU JUIs
IIOHMMAaHUS B3aUMOCBS3U

y4eOHOTO  TpeaMmera C
0COOEHHOCTSIMU
npodeccuit u
npoQeCcCHOHAILHON

NeSITEIbHOCTH, B OCHOBE
KOTOpBIX JIEXKAaT 3HaHUS
IO JAaHHOMY YdeOHOMY
IpeIMETY.

UCIIOJIB3YyeT nprOOpEeTeHHBIC
3HAHUS " YMEHUS B
MPAKTHYECKON JIEATEIBHOCTH U
IOBCEAHEBHOW  KU3HU  JUIA
MTOHUMaHHS B3aUMOCBSI3H
y4eOHOTO npeaMera c
ocoOeHHOCTsIMU TIpodeccuii u
npodeccroHaIbHOM

NeSITeIIbHOCTH, B OCHOBE

KOTOpBIX JI€KaT 3HaHUA 10
JAHHOMY Y4eOHOMY IIpeMeTY.

OIIpECACIICHUC
NPpHUHAIJIC)KHOCTU BCIICCTB
K pa3JIMYHbIM KJIaCCaM
HCOPraHN4YCCKUX 1
OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ
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5. IlepeyeHb UCTOJIB3yeMBbIX METO/I0B 00y4YeHMUSI:

5.1 IlaccuBHbIE: JIEKIIMHU, OTIPOC, TECTUPOBAHUE, KOHTPOJIbHAs paboTa.
5.2 AKTUBHbBIC U UHTEPAKTUBHbBIC: UCCIIEAOBAHNE, AaHATIN3 KOHKPETHBIX CUTYaIIUH,
CEMUHAP-IUCKYCCHsl, KEHC-METO/I.
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