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1. TACIIOPT TPOT'PAMMBI YYEBHOM TN CIUTIIMHBI
Xumus
1.1 O6aacTb NpUMeHEeHUs1 MPOrPaMMbI

PaGouass mporpamMmma y4eOHOW MUCIMIUIMHBI SIBJSETCS YacThIO MPOTPAMMBI
MOJATOTOBKHY KBATM(PUIIMPOBAHHBIX padouunx, ciayxamux (I[TIKPC) no npodeccuu:

15.01.05 Cpapmuk (py4HOH ¥ YACTHYHO MEXaHU3UPOBAHHOI CBAPKH
(Ham1aBKHM),

BXOJSALIEN B COCTaB YKPYITHEHHOW IPYNIIbI CIIEHUAIBHOCTEN:
15.00.00 MammHoOCTpOCHHE

PabGouass mporpamMma yd4eOHOW JUCIUIUIMHBI MOXET OBITh HCIOJIb30BaHA
npernogaBaressiMa CITO it ocyIiecTBICHHUS TOATOTOBKH KBATU(UITUPOBAHHBIX
pabounx, cinyxamux (IITIKPC)

1.2. Mecto  y4eOHOM  JUCHMIUIMHBI B  CTPYKType  OCHOBHOIl
npodecCHOHAILHOI 00pa30BaTEeIbHOIl TPOrpaMMbl: JUCIUIUIMHA BXOJIUT B
00111e00pa30BaTEIbHBINA UK

1.3. Heau u 3agaun y4eOHOM AMCHUILIMHBI — TPeOOBaHMSA K pe3yJibTaTam
OCBOCHUSA YU4eOHOU TMCHUIIIUHBI:
Copnepxkanue TporpamMmbl «XUMUS» HAMPABIECHO HAa JOCTHXKEHUE CIEIYIOLIUX
eJen:
* (oopMHpOBaHUE y 00yYaIOUIUXCSl YMEHUSI OLIEHUBATh 3HAYMMOCTh XUMHUYECKOIO
3HAHUS JUIS1 KOKJIOTO YEJIOBEKa;
* (opMupoBaHuEe y OOyyarOLUXCs LEIOCTHOTO MPEICTaBICHUS O MHUPE U POJH
XUMUHU B CO3JaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI U MPOIECCHl OKPYKAIOIIEH NEeHCTBUTEILHOCTH: MPUPOIHOMH,
COLMAJIbHOM,KYJIbTYPHOM, TEXHUYECKOW Cpelibl, — HCHOJB3YySA JUISI 3TOTO
XUMUYECKUE 3HAHUS;
* pa3BUTHE Y OOydYalOIMMXCAd YMEHHM pa3nuuarh (akThl U OLIEHKU, CPABHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPHUEB C
OMpEJEICHHOW CUCTEMOM IeHHOCTeH, (opmyaupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* npuodpeTeHrne 00yJyaroUMMHUCS OTIbITa Pa3HOO00Pa3HON AESATENbHOCTH, TO3HAHUS
Y CaMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOLIUX YHUBEPCATbHOE 3HAUCHHUE JIJIsI
Pa3IMYHBIX BUJOB JACSITEIIBHOCTU (HABBIKOB PEILICHUs MPOOIEM, TIPUHSITHUS pellie-
HUH, TIOUCKA, aHaJIn3a U 00paboTKU HH(pOpMAIUU, KOMMYHUKATHBHBIX HABBIKOB,
HABBIKOB U3MEPEHUHN, COTPYIHIUUECTBA, 0€30M1aCHOr0 0OPAIEHHS C BEIIECTBAMU B
MOBCEHEBHOM KHU3HN).

OcBoeHue coaepKaHusl Y4EOHOM AUCHMIUIUHBI «XUMUS», 00ecreynBaeT
JOCTH)KEHHE CTYACHTAMU CIIEIYIOLIUX Pe3yJbTaTOB:
* TUYHOCHIHBIX '



—— YyBCTBO TOPAOCTH M YBaXXCHUS K UCTOPUU U JOCTHMKEHUSM OTECYECTBEHHOU
XUMUYECKON HayKH; XMMHUYECKH TPAMOTHOE IMOBEJCHHE B MPOQPECCHOHAIBHON
NEATEIbHOCTH W B OBITY IMpU OOpAlllEHUH C XUMUYECKMMU BELIECTBAMU,
MaTepuaiaMH U MpoLeccaMu;

—— FOTOBHOCTb K MPOAOJIKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKALIUU B U3-
OpaHHOM TipodeccoHaTBbHON IEATENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU XU-
MHUYECKUX KOMIIETEHIIUN B 3TOM;

—— YMEHHUE HCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOW XWMHYECKOM HAyKH U
XUMUYECKAX TEXHOJOTUW JUIsl TIOBBIMICHUS COOCTBEHHOTO HWHTEJUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON IPO(ECCHOHATBHON AeSITEIbHOCTH;

* MEmanpeomMenHlx:

—— UCITOJIb30BAHUE PA3JIUYHBIX BUAOB [I03HABATEIBLHOM JAEATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepaluil (IOCTaHOBKH 3aa4uu, (POPMYIUPOBAHUS TUIIO-

T3, aHaJIM3a U CUHTE3a, CPAaBHEHUS, 0000IICHUS, CUCTEeMaTU3alliH, BbISIBIICHUS
MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOKMCKa aHAJIOTOB, (POPMYIIMPOBAHUS BHIBOJIOB)
JUISL PELLICHUS ITIOCTABJICHHOM 3a/1a4l, IPUMEHEHNE OCHOBHBIX METO0B IIO3HAHUS
(HaOmro/IeHr s, HAYYHOT'O SKCIIEPUMEHTA) JJI U3YUYEHUS Pa3TUYHBIX CTOPOH XU-
MUYECKUX 00BEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTa-
KHUBaThcs B MpodeccrnoHanbHoi cdepe;

—— MHCIIOJB30BAHUE PA3JIUYHBIX HCTOYHUKOB [UIA IIOJIYyYEHUS XUMHYECKOU
uH(pOpMalMU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb I JIOCTHXKEHHS XOPOIIUX
pe3yabTaTOBB MpodeccuoHanbHol cepe;

* NPEeOMEemHbIX:

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O MECTE XMMHUHU B COBPEMEHHON Hay4YHOU
KapTUHE MUPa; TOHUMAHHUE POJIU XUMUU B (POPMHUPOBAHUU KPYTro30pa U (PyHK-
LIMOHAJIbHOM T'PAMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS] IPAKTUYECKUX 3a1a4;

— BJAJCHHE OCHOBOINOJIATAIOIIMMU XHUMUYECKAMH TIOHATUAMHU, TEOPUSIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHUE  XHUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

—— BJIQJICHUE OCHOBHBIMM METOJAMM HAy4YHOI'O MO3HAHUS, HCIOJIb3YEMBIMU B
XUMUU:HAOIIOJICHUEM, OINHMCAHUEM, W3MEPEHHEM, OSKCIEPUMEHTOM; YMEHUE
00pabaThIBaTh,00bSICHATh PE3YJIbTAThl MPOBEICHHBIX OMBITOB U JENAaTh BBIBO/IBI,
TOTOBHOCTh HCIOCOOHOCTh TMPUMEHSATH METOJbl TO3HAHUS TIPU  PEIICHUU
MPAKTUYECKUX 3a/]1a4;

—— c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIMUYECTBEHHBIC OIIEHKU U TIPOU3BOIUTH
pacueThbl Mo XUMUYECKUM (GopMyJiaM U YPaBHEHUSIM;

—— BJIQJICHUE TMpaBWIaMH TEXHUKM O€30MACHOCTH MPHU  HUCIOJIb30BAHUU
XMMHUYECKUX BEIIIECTB;

— c(OPMUPOBAHHOCTh COOCTBEHHON MO3UIIMU IO OTHOIICHUID K XUMHUYECKOU
uH(pOpMaIuu, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

1.4. PekoMeHayeMoe KOJIMY€CTBO YACOB HA 0CBOEHHE MPUMEPHOIl MPOrpaMMBblI
YueOHO JUCHUILIUHBI:



MakcuManbHOM y4eOHOM Harpy3ku oOyuaromierocss 185 yacoB, B TOM 4YucIe:
o0s3aTeNIbHONM  ayJIUTOPHOM y4yeOHOW Harpy3ku oOydaromierocs 123 wyaca,
CaMOCTOsITeJIbHOM paboThl oOyuarorierocs 62 gaca.



2. CTPYKTYPA M COJAEPXKAHUE YUYEBHOUN
JANCHUITJINHBI

2.1. O0bem yueOHO JUCHHUIUINHBI U BUAbI Y4e0HOI padoThI

Bun yue6Hoii padoThl Oo0bem
4acoB
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 185
Oo0s13aTesibHAsE Ay IMTOPHAS YueOHasi HArpy3Ka (Bcero) 123
B TOM YUCJIE: -
PAKTHYECKUE 3aHATHUS 18
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 62

B TOM YHUCIJIC:

Wroroas arrecranus B popMe audppepeHIMPOBAHHOIO 3a4ETA




2.2 TemaTuuecKHuii IVIAH U coepkanue yueOHoi qucunminabl XUMUNUA

HaumenoBanue pasgenoB u | Coaep:kanue y4eOHOro MaTepuaJa, 1adopaTtopHbie padoThl U Oo6bem YpoBeHb
TeM NPAKTHYECKHE 3aHATHS, CAMOCTONATeIbHAsS padora 4acoB YCBOCHUS
o0y4yaromuxcsi, KypcoBasi padora (mpoekr) (eciu
IIPETYCMOTPEHBHI)
1 2 3
BBe NeHue CodepxcaHue yyebHo20 mamepuana 2
HayuHnble MeTopl MO3HAHUS BEIIECTB U XUMHUUYECKHUX SIBIICHUI. PoJib 2 1

OKCIICPUMCHTA U TCOPHUH B XHUMHUMU. MO,Z[CJII/IpOBaHI/Ie XUMHWYCCKHUX
IIpOLICCCOB. 3HaYeHHE XUMHUU IIpu OCBOCHHUH CHCI.[I/I&HI;HOCTGI?I CIIO
TCXHHUYCCKOT'O HpO(i)I/IJI}I HpO(i)GCCI/IOHaJILHOFO 06p330BaHI/I}I.

Paznea 1 OO0mas U HeOpraHuv4ecKas XuMHus 58+34

Tema 1.1 CodepxcaHue yyebHo20 Mamepuana 6+2

OcHOBHBIEC HOHSATHS U 3aKOHBI

OcHoBHbI€ OHATUS XUMUU. BeniectBo. AToM. Monekyna. 6
XAMUHU

Xumudecknii anemMeHT. Astorponust [IpocTeie v ClI0XKHbBIE
BenlecTBa. KauecTBEeHHBIN M KOJIMUYECTBEHHBIM COCTAB BEILIECTB.
Xumudeckue 3Haku u Gopmysibl. OTHOCUTENIbHBIE aTOMHAS U
MOJIEKYJISIpHAs

Macchbl. KonnaecTBo BelecTBa.

OcHoOBHBIE 3aKOHBI XUMUU. CTEXUOMETPHUA. 3aKOH COXPAaHECHUS
MacChl BEIIECTB. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIICCTB
MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTaJIpo U CIEJICTBUS U3 HETO




CamocrosiTeibHasi padoTa 00y4YarOIIUXCH

TemaTuka BHEayJUTOPHBIX CAMOCTOATEJIbHBIX Pa0oT: 2
[ToHsiTHE O XUMUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUU U
HAHOTEXHOJIOTUU.
Tema 1.2. CodepxcaHue yyebHo20 mamepuana 8+4
lleprozuteciuti 3aKoH A ATomM - cioxHag vactuua. SAapo u  3iexkTpoHHas 000J0YKa. 8
lleproypracckas cncrema DJIEKTPOHBI, TPOTOHBI U HEUTPOHBL. MUKpoMUp 1 Makpomup. [yamism
XUMUHCCKHIX SJICMCHTOB yacTill, MUKpomupa. COCTOSIHME JJIEKTpOHA B aTOME. JJEKTPOHHOE
A. 1. Menneneesa u crpoeane obOmako u opburtanb. Popma opOuTaneil. DnekTpoHHas GdopMyia
aroMa aTOMOB dJIeMEHTOB. ['paduueckue dneKTpoHHbIE (OPMYIBI |
npaBwio ['yHnma. DnekTpoHHO -Tpaduyeckue (GOpMysbl aTOMOB
AJIEMEHTOB. DJIEKTpOHHAas Kiaccudukamus saemeHros: S, p,d, f-
ceMencTBa. BasleHTHbIE BO3MOXHOCTH aTOMOB  XMMHYECKHX
JJIEMEHTOB.
[leppoanuecknii 3aKOH M NEPUOAMYECKAs CHCTEMA
XUMHUYECKUX DIIEMEHTOB
CamocrosiTeqibHas padoTa 00y4YarOIUXCs 4
TeMaTnka BHEaAyIMTOPHBIX CAMOCTOSITEJILHBIX Pa0OT:
[Tpennoceuiku OTKpBITUS HIEproauYecKoro 3akona /[.11.Menaeneesa.
PaboThl yueHbIx
npeamectBeHHUKOB J1.1.MeHnieneena
Tema 1.3. CodepsaHue yuebHo20 mamepuana 6+6
CtpoeHue BelecTna
Xumuueckas cBs3b. EnnnHas npupona xuMu4eckon cBsa3u. Monnas 4

XUMHYCCKas CBsA3b U HOHHBIC KPUCTAJJIMYCCKHUC PCHICTKH.




KoBanentHass Xxumuueckas CBsI3b M €€ KilacCHU(pUKAIIMSL.
Kpucrannnueckue pemieTky i BEMIECTB C 3TOU CBSI3bI0: aTOMHAs
U MOJIEKYJISIpHAs.

Merannuyeckast 1 BOJIOPOIHAsA CBA3b. JlUCIepCHBIE CUCTEMBI.
[TonsaTue o qucnepcHbIXx cucreMmax. /lucrnepcHas cpena u
aucriepcHas gasza. MonekymsipHble 1 HICTUHHBIE pACTBOPBI

IIpakTHuyeckas padora Nel
Onpenenenne BUI0B XUMUYECKOW CBS3H U TUIOB KPUCTAJUTMYECKUX
PELIETOK B MOJIEKYJIAax

CamocrosiTeibHas padoTa 00y4YaKOIIUXCS.

TemaTnka BHeayJUTOPHBIX CAMOCTOATEIbHBIX Pa0OT:
PannoaktuBHOCTH. Mcnionb30BaHMe paiMOaKTUBHBIX U30TOIOB B
TEXHUYECKUX LENsIX. PEHTT€HOBCKOE U3TyUYEHHUE U €TO
UCIIOJIb30BaHUE B TEXHUKE U MeULIMHE. MoIeTMpoBaHNe KaKk METO/
MIPOTHO3UPOBAHUS CUTYallMU Ha TIPOU3BO/ICTBE.

Tema 1.4.

Bopna. PactBopesl.
DNEKTPOIUTUYECKAS
JICCOLMALIHSI.

CodepxcaHue yyebHo20 Mamepuana

8+4

Bopna kak pactBopuresnb. 3aBUCUMOCTb PACTBOPUMOCTH OT
pasITUYHBIX (aKTOPOB.

DJIEKTPOJIUTHI U HEANEKTPOIUTHL. DIEKTPOIUTHUECKAS
aucconmanys. Mexannu3msl 3J€KTPOJIUTUYECKON TUCCOUNALIAN [T
BEILECTB C PA3JIUYHBIMUA TUITAMUA XUMUYECKOMN CBSA3H.
['mppaTupoBaHHbIE U HETMAPATUPOBaHHbIE HOHBL. CTENEHb 3JIeK-
TPOAUTUYECKON Tucconnanuu. CUibHbIE U cIa0ble JIEKTPOTUTHI.
OCHOBHBIE MOJOKEHUS TEOPUH JIEKTPOJIUTHYECKON JUCCOLIMALINH.
KucnoTel, 0CHOBaHUS U COJIM KAK AJIEKTPOIUTHI.

10




CamocrosiTeibHas padoTa 00y4YaKOIIUXCS.

TemaTnka BHeayIMTOPHBIX CAMOCTOAATEIbHBIX Pa0OT:
[IpumeneHue BObI B TEXHUYECKUX 1eIX. JKECTKOCTh BOJbI U
CIocOO0BI €€ yCTpaHeHusl. MUHepaIbHbIE BOJIBI.

CodepxcaHue yyebHo20 mamepuana

12+6

Tema 1.5

Kiaccuduxanus
HEOPraHUYEeCKUX COCIMHEHMI
U UX CBOMCTBA

Kucnotsl 1 ux cBoiictBa. Kucinotsl ,ux kinaccupuxanus mo
pPa3JIMYHBIM MPU3HAKaM. XUMHUYECKNE CBOMCTBA KUCIIOT.
Oco0eHHOCTH B3aUMOICUCTBHS KOHIIEHTPUPOBAHHON CEpPHOMN U
A30THOM KUCJOT C METAJJIAMH.

OcHoBaHus 1 ux cBoicTBa. OCHOBAHMS KaK 3JIEKTPOJIUTHI, UX
kiaccudukaius . XMMAYECKHe CBOMCTBA OCHOBAHUM.

Conu u ux cBoiictBa. Conu CpeiHUE, KUCITIbIE 1 OCHOBHBIE.
XHUMHUYECKHUE CBOWCTBA COJIEU B CBETE TEOPUU DIICKTPOJIMTUYECKON
nvcconuanuu [ 'uaponus conen.

Oxkcuppl 1 ux cBoiictBa. Coneobpa3yroliye U Hecoeo0pa3yrolme
okcuibl. OCHOBHBIE, aM(POTEPHBIC U KUCIOTHBIE OKCHIBI.
3aBUCUMOCTB XapakTepa OKCHIA OT CTEIIEHU OKUCIICHUS
oOpa3ylolero ero Merajiia. XMMUYECKUE CBOMCTBA OKCUIOB.
[Toyuenne oKCUIOB.

10

IIpakTnueckas padora Ne 2
[IpuroroBienue pacTBopa 3aJaHHOM KOHUECHTPALMH.
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CamocrosiTesibHas pad0Ta 00y4aKOLIEerocs:

TemaTnka BHeayIMTOPHBIX CAMOCTOAATEIbHBIX Pa0oT:
Hcnonb3oBanre cepHOM KUCIOThHI B MPOMBIIIIIEHHOCTH.
Enxue menoun, ux UCHOJIb30BAHUE B IPOMBIIIJIEHHOCTH.

Tema 1.6
XHWUMHYECKHE PEAKIIN

CodepxcaHue yyebHo20 mamepuana

8+6

Knaccudukanys XuMUYecKux peakuun

TernoBoit addexT xumMuuecknx peakuuii. TepMoxumuyeckue
YpaBHEHHUS.

OKHCIINTENBPHO-BOCCTAHOBUTEIIBHBIE peakuu. MeToa
AJIEKTPOHHOIO OaslaHca JJisi COCTABIICHUS YpaBHEHU
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKIUI.

CxopocTh XUMUYECKUX peakiuid. [ToHsATHE 0 CKOPOCTH XUMHUYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIIUN OT
pazIUYHbIX (PAKTOPOB.

O0paTUMOCTh XMMUYECKUX peakiuii. OOpaTuMble U HEOOpaTHUMbIE
peakinu. XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €70 CMEILICHHUS.

CamocrosiTenbHasi padoTa 00y4aroUUXCcs

TemaTnka BHEAyIMTOPHBIX CAMOCTOAITEIBHBIX Pa0OT:
Karanu3. ['oMoreHHble 1 reTepOreHHbIE KaTaau3aTOPhI.
[TIpomoTopel. Karanntnueckue

siibl. THTHOUTOPBI.

12




Tema 1.7.
Merajuiel 1 HEMETAILIBI

CodepxcaHue yyebHo20 mamepuana

10+6

Mertamibl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KPUCTAJIIOB.
dusznueckue cBoiicTBa MeTayioB. Knaccudukanus MeTaios 1o
pPa3IMYHBIM IIPU3HAKAM. XMMUYECKHE CBOMCTBA METAJIJIOB.

DJIEKTPOXUMHYECKUN PsiJT HAMIPSKEHU METauioB. MeTamiorepMus.

O6mume croco6b! mosydeHust MeTaysioB. CriiaBbl UepHBIE U
I[BETHBIC.

Hemeramnbl. Ocobennoctu ctpoenus atomoB. HemeTamsr —
MPOCTHIC BEIIECTBA. 3aBUCUMOCTD CBOMCTB rajION¢HOB OT UX
MOJIOXKCHUS B TIEPHOAMUECKOM crucTeMe. OKHUCIUTEIbHBIC

¥ BOCCTAHOBHUTECIIBHBIC CBOWCTBA HEMETAIIJIOB B 3aBUCHMOCTH OT UX
MOJIOKEHUS B PSTY DJCKTPOOTPUIIATEIIBHOCTH.

IIpakTuyeckas padora Ne3
N3yuenue ruaponnsa cosen

CamocrosiTesibHast pa0d0Ta 00y4YaAOIUXCH
TemaTnka BHEAyIMTOPHBIX CAMOCTOSITEILHBIX Pa0d0OT:
Koppo3ust MeTajiioB: XuMU4ecKast U AIEKTPOXUMUYECKASI.

3aBUCUMOCTbH CKOPOCTH KOPPO3HUH OT YCJIOBUM OKPYKAIOILIEH Cpeibl.

13




CriocoOsbI 3alIUTBI MCTAJIJIOB OT KOPPO3HH.

Pa3nea 2.

Opraﬂnqecxaﬁ XUMUA

63+28

Tema 2.1.

CodepxcaHue yyebHo20 mamepuana

14+8

14




OCHOBHBIC TOHSITHUS
OpFaHI/III€CK0ﬁ XUMHH U
TCOPpUA CTPOCHUA
OPraHUYCCKUX COCANHCHU.

[Ipenmer oprannueckoi xuMud. [IprpoaHbIe, HICKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnYecKue BeniecTra. CpaBHEHHE OPraHUYECKUX
BEILIECTB C HEOPTAaHUYECKUMH.

BaneHTHOCTh. XMMHUECKOE CTPOCHHUE KaK MOPSIIOK COCTUHEHUS
ATOMOB B MOJIEKYJIbI T10 BaJI€HTHOCTH.

Teopus CTpoeHUS OpraHnYecKux coenuHenu A. M. bytieposa.
OCHOBHBIE MOJIOKEHHS TEOPUUA XUMUYECKOTO CTpoeHus. 3omepust
1 M30MEpPbl. XUMUYECKHE POPMYJIIBI U MOJICIIH MOJIEKYJI B
OPTaHUYECKON XUMHH.

Knaccudukanus oprannueckux Bemiects. Knaccudukaims BeecTs
10 CTPOCHUIO YTIIEPOJHOTO CKeJleTa M HATMYHIO (DYHKIIMOHATBHBIX
rpyni. ['omonoru u romonorus. Hauana nHomenknarypst [UPAC.
Kiaccudukanus peakiiyii B opraHn4ecKo XuMuu. Peakiuu
npucoeauHenus (TUIPUPOBAHUS, TaJJOTEHUPOBAHMS,
TUAPOrajJoreHUpPOBAHMS, TUAPATALNM). Peakiiuu oTiIeIeHus
(meruapupoBaHus, JETUIPOTATOTEHUPOBAHUS, IETUAPATAIINHN ).
Peaknnu 3amemenusi. Peakuuu nuzomepusanum.

14

CamocrosiTeibHas padoTa 00y4YarOIUXCs

TemaTuka BHEayJUTOPHBIX CAMOCTOATEIbHBIX PadoT:
[Tonsitue o cyocTpare u pearente. Peakiny OKUCICHUS |
BOCCTAHOBJICHUSI OpraHMYeCcKuX BellecTB. CpaBHEHUE
KJIacCU(UKAIIUHA COSTUHECHUHN U KJIaCCU(PUKAITUN PEaKIINi B
HEOPraHMYE€CKOW U OPTaHNYECKON XUMUH.

Tema 2.2.

CodepicaHue yyebHO20 mamepuana

12+8
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YrieBogopoasl U UX
IIPUPOJIHBIE UCTOYHUKH

AnkaHbl. AJIKaHBI: TOMOJIOTUYECKUN PAJl, U30OMEPHS U
HOMEHKJIaTypa XHWMHYECKHE CBOMCTBA alIkaHOB. [[puMeHeHmne
aJIKaHOB .

AnkeHsl. ['oMonornyeckuil psia, U30Mepusi, HOMEHKJIaTypa ajJKeHOB.
XUMHUYECKHE CBOWCTBA 3THIeHA. [[pumeHenue sTuiieHa.

Jwuensl u kayuyku. [lonstue o nuenax .HarypanpHbii n
CUHTETUYECKNE KayuyKu. Pe3uHa.

Ankunbl. AnietuneH. XMMHYECKHE CBOMCTBA allETUIICHA.
[IpumeHenue aneTuneHa.

Apensl. benzon. Xumnueckue cBoiictBa 6ensona. [Ipumenenue
O€eH30J1a Ha OCHOBE CBOMCTB.

[IpupoHBIE HCTOUHUKH YTIIEBOAOPOAOB. [Ipupoanslil ra3: cocras,
npumeHenue. Hedts. CoctaB u nepepadbotka nedru. [leperonka
Hedtu. Hedrenpomykrsr.

10

IIpakTuyeckas padbora Ne4

[Tomy4yenue, coOupanue u pacro3HaBaHUE ra30B. 2
Pemmenne skcriepuMeHTaIbHBIX 33/1a4.

CamocrosiTeqibHas padoTa 00y4arOmUXCs

TemaTuka BHeayTUTOPHBIX CAMOCTOSITEIbHBIX PadOT: 8

OcCHOBHBIC HAMPABIICHUSI POMBIIIIJICHHON ITepepaboTKH
MPUPOHOTO Ta3a.

[TonyTHbIN HEDTIHOM Ta3, €ro IepepadoTKa.

[Iporecchl MTPOMBITTUICHHON TTepepadOTKU He(DTU: KPEKUHT,
pudopmuHT. OKTAaHOBOE

YUCJI0 OCH3WHOB U IIETAHOBOE YMCJIO TU3EJILHOTO TOTUIHBA.
Kokcoxumuueckoe mporu3BOACTBO U €r0 MPOTYKITHSL.
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Tema 2.3.
Kucaopoacoaep:kamiue
OpraHu4yecKue BellecTBa

CodepaHue yuebHo20 mamepuana 24+6
1
Cruprtsl. [loHATHE O IPEAETBHBIX OJJHOATOMHBIX CIIUPTAX.
XUMHUYECKHE CBOMCTBA 3TAHOJA: B3aUMOJECHCTBUE C HATPUEM,
o0Opa3oBaHMe MPOCTHIX U CIOKHBIX 3(UPOB, OKUCICHUE B AJIbJICTH/I.
[Iprumenenue sTaHoNna HA OCHOBE CBOVCTB. 14

AJKOroam3Mm, ero rnocieacTBUs JAJI1 OpraHu3Ma 4eJoBeKa U
MpeaynpeKICHHE.

['muueprH Kak mpeacTaBUTENIb MHOTOATOMHBIX CIIMPTOB.
KauecTBeHHas peakuus Ha

MHOT0aTOMHbIE CIIUpTHL. [IpumMeHenue riuuepuHa.

®denon. dusnyueckue u XMMUYECKUe cBoMcTBa eHosa. BzaumHoe
BJIMSTHUE aTOMOB B MOJIEKYJIe (peHOJIa: B3aUMOICHCTBUE C
TUAPOKCUIOM HATPUS U a30THOM Kuciaotoi. [Ipumenenue dhenona
Ha OCHOBE CBOWCTB.

Anpnerunsl. [lonstue 06 anprerngax. @opManbaeru U €ro
CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJIC-
HUE B COOTBETCTBYIOIMHU ciupT. [lonydyenue anbpaernaon
OKHCJIEHUEM COOTBETCTBYIOIIUX CIUPTOB. [IpuMenenue
(dopmainberuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kuciotsl. [TonsiTHE 0 KApOOHOBBIX KHCIOTAX.
["omonorudeckuii psi MpeaeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
kucyoT. [lomyuenne kapOOHOBBIX KUCIOT OKUCICHUEM aJTbIETH IOB.
XUMHYECKHE CBOMCTBA YKCYCHOU KUCIIOTHL. [IpriMeHeHne ykCyCcHOM
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KHCJIOTBI HA OCHOBE CBOMCTB. BrIcIIne KUPHBIE KHCIOTHI

Ha IpUMeEPE MaJIbMUTUHOBOM U CTEAPUHOBOM.

Crnoxuble 3¢upsl ¥ KUpbl.. CH0XkKHBIE 3PUPHI B IPUPOJE, UX
3HaueHue. [IpumeHeHne cia0xKHbIX 3(pUPOB HA OCHOBE CBOMCTB.
[Iprmenenue KupoB Ha OCHOBE CBOMCTB. Mbuia.

VYrneBoasl. YTriaeBobl, UX KiacCU(pUKAIUA: MOHOCAXAPHU/IbI
(rmroko3a, ppykTO3a),

nucaxapubl (caxapo3a) u nmoymcaxapuibl (Kpaxmai U 1eJUT0103a).
['roko03a — BENIECTBO C ABOMCTBEHHOU (PyHKIIMEH —
aJIBJICTUIOCTIMPT. XUMUYECKUE CBOMCTBA TJIFOKO3bI: OKMCIIEHUE B
TTFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CITUP-

ToBOE OpokeHue. [I[pumMeHeHne riIroKo3bl Ha OCHOBE CBOMCTB.

IIpakTuyeckas padbora NeS
KauecTtBeHHOE onpeiesieHue yriepoaa U BoJI0poJa B OpraHUu4eCKUX
COCTMHEHUSX

IIpakTuyeckas padora Ne6
PacTBoprMOCTB CIMPTOB B BOZE

IIpakTuyeckas padora Ne7
N3ydenne GU3NISCKUX U XUMHUECKUX CBOMCTB JKHPOB.
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IIpakTnueckas padora Ne§
N3yuenne XMMHUYECKUX CBOWCTB YIJIEBOJIOB.

IIpakTnyeckas padora Ne9
HccnenoBaHrne XUMHYECKHX CBOMCTB CITUPTOB U (DEHOJIOB.

CamocrositesibHasi padoTa 00y4aromuXxcs

TemaTuka BHEAYJUTOPHBIX CAMOCTOATEIbHBIX Pa0oT:
MeTUIIoBbI CIIUPT U €r0 UCHOJIb30BAHUE B KAUECTBE XUMUYECKOTO
CBIPbsi. DTUJICHIJIUKOJIb U €r0 IPUMEHEHHE.

[Tomyyenue deHona U3 MPOAYKTOB KOKCOXUMHYECKOTO
IPOU3BOJICTBA U U3 OCH30IIA.
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Tema 2.4.
A3oTcoaeprkamme
OpraHu4yecKue BellecTBa

CodepicaHue yyebHO20 mamepuana

12+6

[TonsiTre 06 aMuHax. AnudaTuueckue aMUHbI, KJIaCCHPUKAIUS U
HOMEHKJIaTypa. AHWIMH KaK OpraHn4ecKoe ocHoBaHue. [lonyuenne
aHUJIMHA U3 HUTPOOEH30J1a.

[IprMmeHenne aHnIIMHA HA OCHOBE CBOMCTB.

AMMHOKHCIIOTBI. AMHUHOKHUCIJIOTHI KaK aM(OTepHbIE

T YHKIMOHAJIbHBIE OPTAHUYECKHUE

coeauHeHnsd. XMMUYECKUE CBONCTBA AMUHOKHCIIOT:
B3aUMOJIEHCTBUE C 1IEJI0YaMHU, KUCII0-

TaMU U APYT € ApYroM (peakuus noaukoxaeHcanun). [lentunnas
CBA3b U TOJIUIICIITU/IBI.

IIprMmeHenne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. [lepBuuHnasi, BTOpu4Has, TPETUYHASI CTPYKTYPbI OEIIKOB.
XHWMHUYECKHE CBOMCTBA

OEJIKOB: TOpPEHHE, IEHATYpaLIHsl, TUAPOIH3, [IBETHBIE PEAKIIUH.
buonoruueckue QpyHkuu

OeJKOoB.

[Tonumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.
[Timactmaccel. [Tonydenue moamMepoB peakiyuen noJMmMepu3alui 1
NOJIMKOHEHCALIUH.

TepMoIIacTUYHbIE U TEPMOPEAKTUBHBIE MIACTMACCHI.
[IpencraButenu miacTmace.

Bonokna, ux knaccudukanusd. [lomyuenue BonokoH. OTaenbHble
IIPEACTABUTEINH.

12
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CamocrosiTeibHast padoTa 00y4YarOIIUXCH

TemaTnka BHEAyIMTOPHBIX CAMOCTOSITEILHBIX Pa0OT:

Kanpon kak npencraButens MOJIMaMHUIHBIX BOJIOKOH. Mcnonbs30-
BaHUE TUAPOIN3a OEJTKOB B TPOMBINIIEHHOCTU. [10MMBUHMIXTIOpU]T,
nonuterpadropaTHiieH(TedI0H). DenonodopmanbaeruaHbIC
mmactmacesl. Lemnynoua. [IpoMblliieHHOE TPOU3-

BOJICTBO XUMHUUYECKUX BOJIOKOH.

JAu¢pepeHuMpoOBAHHBIH 1 3
3a4er
BCEro 185
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3.YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCHUIIJINHBI

3.1. TpebGoBanusi K MATEPUAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Peanmuzanust y4ueOHON AUCHUIUIMHBI TpeOyeT HaJIuuue Y4eOHOTro KaOuHeTa
«XUMU»;

O6opynoBaHue y4eOHOro KaOMHETa: TOCAJ0YHBIE MeCcTa MO KOJUYECTBY
oOyuaroluxcs; pabouee MecTo MpernoaBaTes.

Texaudeckue cpefcTBa OOyUCHHs: KOMIBIOTEP C JHUIICH3UOHHBIM MPOTPAMMHBIM
o0ecrniedyeHreM.

3.2.AUndopmaunnonHoe odecnevyeHns: 00yUeHH st

OCHOBHBIE HCTOYHHUKH:

1.I'abpuensn O. C. Xumus 115 npodeccuii U CrieluaaibHOCTeH TEXHUYECKOTO
npoduiis : yaeOHUK IJisi CTYI. yupexkaeHuit cpen. npod. oopazoBanus / O. C.
["abpuensn, . I'. OctpoymoB. — 5-€ uza., ctep. - M. : 3gatenbekuit HeHTp
«Axagemus», 2017.

2.XuMHs : IPAKTUKYM : yueO. TocoOue I CTY. YUpeKISHUM cpel. Ipod.
obpazoBanus / [O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos, H.M.
Hopodeena] ; mox. pexa. O. C. 'abpuensHa. — 6-¢ u3a., crep. - M. : U3naTensckuii
HeHTp «Axkanemusi», 2017

JlJist ¢cTy/1eHTOB:

l'abpuenan O. C., Ocmpoymos H. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuil U CHeruaibHOCTEH €CTeCTBEHHO-HAYyYHOTo Mpoduis: y4eOHUK IS
CTYJI. YUpEXKJICHHH cpe. mpod. odpasoBanus. — M., 2014,

Tabpuenan O. C., Ocmpoymos HU. I., Cnaoxoe C. A., Jopogpeesa H.M.
[TpakTukyMm: yue0. [locobue mis ctyad. yuapexaeHuid cpea. npod. odpasoBaHus. —
M., 2014.

Laopuensn O. C., Jlvicosa I'. I Xumus. Tectsl, 3a1aun U ynpakHeHUs: yueo.
mocoOue I CTY.yUpeKaeHU cpe. mpod. oOpazoanus. — M., 2014.

Jliis npenoxaBareisi

®enepanbHblil 3akoH 0T 29.11.2012 Ne 273-03 «O6 obpaszoBanuu B Poccuiickoi
Oenepauumny.

[Ipuka3z MunucrepctBa oOpazoBanus u Hayku PD ot 17.05.2012 No 413 «O6
yTBEpXkKJIeHUU (eepaTbHOro TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
cpeaHero (IoJIHOT0) O0IIero 00pa3oBaHUsM .

[Ipuka3z MunucrepctBa obOpazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn u3MeHeHuid B [Ipuka3 MwunncrepctBa oOpazoBanus u Hayku PD ot
17.05.2012 Ne 413 “O06 yrBepxkaeHuu GeaepaibHOTO0 TOCYAapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAApTa CPEIHETO (ITOJTHOTO0) 00IIero 00pa3oBaHus .
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[Tucemo JlemapTameHTa TroOCyJapCTBEHHOM MOJUTUKA B cdepe MOATOTOBKU
pabounx kaapoB wuJIIIO Mwunobpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHamm Mo OpraHU3alluu TOJYyUYEHUS] CpEeIHETro O0IIero oOpa3oBaHMs B
npeenax OCBOCHHS 00pa3oBaTENBHBIX MPOTpaMM CpPEAHEro MpodeccHoarbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 0OIIEero oOpa3oBaHUs C y4eTOM TpeOoBaHUM
denepanbHBl TOCYAapCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB U MOIy4aeMOM
npodeccuu WM CIeUaTbHOCTH CPETHEro MPo(ecCHOHATEHOTO 00pa30BaHUM.
L'abpuensn O. C., Jlvicosa I'. I Xumus: KHUra i OIpenojaBareis: yued.-MeTo/I.
rmocobue. —M., 2012.

Labpuensn O. C. u op. Xumust 1y popeccuii M CeHaIbHOCTEH TEXHHYECKOTO
npoUIsI(3MEKTPOHHOE MPUIIOKEHHUE).

HNuTepHer-pecypcesnl

www. pvg. mk. ru (onmumnuana «Ilokopu BopoObeBbI TOpBD?).

www. hemi. wallst. ru (O6pa3oBaTeIbHBIN CAUT JUISI MKOJIBHUKOB « XUMHUS).
www. alhimikov. net (O6pa3oBaTenbHbINA CAUT ISl IIKOJILHUKOB).

www. chem. msu. su (DekTpoHHas OMOIMOTEKA 10 XUMHUH).

www. enauki. ru (MHTepHET-U3/1aHue AJisl yuutenen « EcTecTBeHHbIE HayKn»).
www. lseptember. ru (MmeTonnueckas razera «llepBoe ceHTIOps).

www. hvsh. ru (kypHan «XuMus B IIIKOJIE» ).

www. hij. ru (KypHai1 « XUMHUSI U KU3HBY).

WwWW. chemistry-chemists. com (3JIeKTpOHHBIN KypHAT « XUMHUKH U XUMUS).
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOHN
JAUCIHHUIIJINHBI

KoHTpoJib U o1leHKa pe3yJIbTaTOB OCBOCHHUS YUYCOHOM NUCITUTIIIMHEI
OCYIIECTBIISIETCS MPEIoaBaTesieM B IIPOIIECCE MPOBEACHUS MPAKTUISCKUX
3aHATUN U Ja00OPAaTOPHBIX PabOT, TECTUPOBAHUS, & TAK)KE BBITIOJHCHHS
00yJaroImMMUMUCS WHIUBUAYAJIbHBIX 3a/IaHUH, TPOCKTOB, UCCISTOBAHUM.

Pe3yabTaThl 00yyeHus
(ocBOCHHbBIE YMEHMSI, YCBOCHHbIE
3HAHMA)

®opMbI 1 METOAbI KOHTPOJISI U
OLIEHKH Pe3yJbTATOB 00y4eHus!

YMmeTh

-HA3bl6ampb V3yYCHHBIC BEIIECTBA 110
MEXYHApOJIHON HOMEHKJIATYpE;

[TucebMeHHbIN OMpPOC

-onpeodenamp: BaJCHTHOCTh U
CTEIEHb OKUCJIEHUS XUMHUYECKUX
AJIEMEHTOB, TUIl XUMHYECKOM CBSI3U B
COEIMHEHUSX, 3apAJl UOHA, XapaKTep
Cpe/ibl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHHU,
OKHUCIIUTEIb

KOHTpOJIbHas paboTa;

HaO0JII0ICHUE 32 BHITIOJTHEHUEM
n1abopaTopHOit pabOTHI M OIICHKA 3a
pabory;

YCTHBIN Y TIMCbMEHHBIN OTBET.

-XapaKmepu306amas: ICMECHTHI
MaJIbIX MIEPUOJIOB M0 MX MOJIOKEHUIO
B MIEPUOJANYECKUX CUCTEME
J.M.Menneneena; oOmine
XUMHYECKHE CBOMCTBA METAJIIIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTraHUYECKUX
COEMHEHUN; CTPOCHUE U
XUMHUYECKUE CBOMCTBA U3YUYEHHBIX
OpTraHUYECKUX COCIMHEHUS;

YCTHBIM Y TUCbMEHHBIN OTBET;
BBINOJIHEHUE TECTOBBIX 3aIaHUN
Pa3IMYHBIX BUJIOB.

-00BACHAMb: 3aBUCUMOCTDH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;
MPUPOTY XUMUYECKOU CBSIZU
(MOHHOM, KOBAJICHTHOM,
METAJUTUYECKO ), 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEAKIINU U
MOJIOKEHUSI XMMHUYECKOTO
PaBHOBECHS OT PA3IMUYHBIX
(bakTopoB;

KOHTpOJIbHAs paboTa, XUMUYECKUM
AKCIIEPUMEHT, BBIMOJIHEHUE TECTOBBIX
3aJJaHAN pA3JIMYHBIX BUJOB, YCTHBIN
1 IHCHbMEHHBIM OTBET,

-6bINOJIHAMb XUMUUECKUU
IKcnepumernm 110 paClio3HaBaHHUIO
BaXKHEMIIIMX HCOPraHNM4YCCKNX U
OPraHMYCCKHX BCIICCTB,

HaOmronenue 3a BEINOJIHEHHEM
nabopaTopHOI pabOThI U OIICHKA 32
paboty

-npPo0600UmMb CaMOCTOATEbHBIN
MOMCK XUMUYECKON HHPOPMAITNH C

3amura pedepara;
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UCITOJIb30BAaHUEM Pa3TUIHBIX
WUCTOYHHUKOB ( HAYYHO-TTOMYJIIPHBIX
W3JIaHWUH, KOMITBFOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEpHETA);
UCITOJIB30BaTh KOMITBIOTCPHBIC
TEXHOJIOTHH 711 00paOOTKH U
nepeaadn XuMUIecKoi nHpOpMaIim
U e€ TPEeICTaBIICHUS B PA3IMYHBIX
dbopmax.

IToaroroBka M BBICTYIUJIEHUE C
JTIOKJIaJI0M,COOOIIIEHUEM,
MpE3CHTALIUEN

3HaTh

-8adiICHenuiue XumuyecKkue NOHAMuUA:
BEILIECTBO, XUMUYECKUM SJIEMEHT,
aTOM, MOJIEKYJIA, OTHOCHUTEIIbHBIC
aTOMHas U MOJICKYJISIpHAsl MacChl, MOH,
aJUIOTPOMHUSI, U30TOIBI, XUMUYECKasI
CBSI3b, JIEKTPONPOHULIATETLHOCTD,
BAJICHTHOCTb, CTETICHb OKUCJICHMUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00BEM, BEIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS,
pPacTBOPBI, JIEKTPOIIUT U
HEBJIEKTPOJIUT, 3JIEKTPONOIUTHYECKAs
JMCCOLUALINS, OKUCITUTEID U
BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTaHOBJIEHUE, TETJIOBOU 3P deKT
PEaKINH, CKOPOCTh XUMUYECKON
peaKkIuu, KaTajiu3, XUMUIECKOe
PAaBHOBECHE, YTIIEPOIHBINA CKEJIET,
(byHKIIMOHAIBHAS TPYIINA, U30MEPUs,
TOMOJIOTHS;

[TucbMeHHbBIE KOHTPOJIBHBIE PaOOTHI,
XUMUYECKUN HKCIIEPUMEHT,
BBITIOJTHCHUE TECTOBBIX 3a/IaHUN
Pa3TUYHBIX BUOB, YCTHBIN H
MMMCEMCHHBIN OTBET, BHITTOJTHCHHUE
pedeparos..

-OCHOBHbIE 3AKOHbL XUMUU.
COXpaHEHHE MaCChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, MEPUOANYECKUIN
3aKOH,;

YCTHBIN ¥ TMCbMEHHBIN OTBET

-OCHOBHBIE MeoOpUuU Xumuu:
XUMUYECKOM CBSI3H,
AJIEKTPOJIUTUYECKON TUCCOLMALINH,
CTPOCHUSA, OPTraHUYECKUX COCTUHEHUM;

XAMUYECKUN SKCIIEPUMEHT
BBINIOJTHEHUE TECTOBBIX 3aJaHUI
Pa3IMYHBIX BUJIOB

-6adICHeluue seuecmea u

HaOmronenue 3a BEINOJIHEHHEM
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Mamepuapl: 0CHOBHbIE METAJLIBI U nabopaTopHO# pabOTHI U OIICHKA 32
CILIABBI: CEPHAs, COJIsTHAs, a30THAS U paboty

YKCYCHasl KMCIIOTBI; IIIEJI0YH, aMMHAK
MUHEpAJIbHbIC yI0OpEHHS, METaH,
STHUJIEH, alleTHIIEH, OEH30J1, dTaHOJI,
KHPBI, MbLIa, TJII0KO3a, caxapo3sa,
Kpaxmas, KJieT4yaTka, OeJIKH,
UCKYCCTBCHHBIC | CHHTETUICCKHEC
BOJIOKHA, KayJyKH, IIAaCTMACCHI.

b

NTOroBbIii KOHTPOJIb JnbdepeHnmpoBaHHbIN 3a4eT
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