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1. HACIIOPT PABOYEN ITPOI' PAMMBI YUEBHOI JUCIUIIJINHBI
OY .09 Xumus

1.1. O6a1acTb NpUMeHeHHUs] NMPOrpaMMblI

IIporpamma obmeoOpazoBaTebHON yUeOHOH TUCIUILTUHBI « XUMUS) MTpeJHA3HAUEHA IS U3Y-
YEeHUsI XUMHUH B PO ECCHOHATBHBIX 00Pa30BaTENIbHBIX OPraHU3ALNAX, PEATN3YIOMNX 00pa30BaTeb-
HYIO IPOTPaMMy CpeIHero o0Iero o0pa3oBaHus B Mpeeax OCBOSHHU OCHOBHON NPodeCcCHOHATBHON
obpazosarensHol nporpammbl CITO Ha 6a3e ocHOBHOTO 00IIero 0Opa3oBaHUs MPH MOATOTOBKE CIie-
L[MAJIUCTOB CPEAHEro 3BEHa.

1.2.MecTO0 AUCHUIUIMHBI B CTPYKTYpe OCHOBHOI mnpodecCHOHAJBLHONH 00pa3oBaTeib-
HOH NPOrpaMMbl:

JlcuuIuiMHa BXOAUT B 0011e00pa3oBaTeIbHbI LMK U OTHOCUTCS K AUCLMIUIMHAM I10 BBIOOPY
U3 00s13aTENbHBIX MPEIMETHBIX 00JNaCTeH.

1.3. KomnereHunu, Ha ¢opMHpoOBaHUEe KOTOPBIX padoTaeT JUCUMIIJIMHA

Cogep:xaHrie mPOrpamMMbI CITOCOOCTBYET (HOPMHUPOBAHUIO OOIUX KOMITETEHIINH, 3asiBJICHHBIX B
OI'OC no cnennasbHOCTAM.

OK1. IloHumarh CyIIHOCT W COLMAJBbHYIO 3HAUYUMOCTb CBOel Oyaymed mnpodeccun,
MIPOSIBJIATE K HEW YCTONYMBBIN HHTEPEC.

OK2. Oprann3oBbiBaTh COOCTBEHHYIO ACATENBHOCTD, BHIOUPATH THIIOBBIE METOMBI H CITOCOOBI
BBIMOJIHEHHS PO ECCHOHANBHBIX 3a/1a4, OLEHUBATh UX 3PPEKTUBHOCTH U KAYECTBO.

OK3. IlpuHMMaTh PELICHHS B CTAHNAPTHBIX M HECTAHAAPTHBIX CHUTYAIMsSIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK4. OcymecTBiaTh MOWCK W HCIOJb30BaHWE HMH(pOpMALMU, HEOOXOOUMON  aus
3¢ (PeKTUBHOrO BBIMONHEHUs NPOPECCHOHANBHBIX 3a7a4, NPO(YEeCCHOHANBHOTO W JIMYHOCTHOTO
Pa3BUTHSL.

OKS. Ucnonb3oBath UH(POPMALIMOHHO-KOMMYHHUKALIUOHHBIE TEXHOJIOTUU B
poheCCUOHATTLHON AeSITEIbHOCTH.

OK6. PaboraTh B KOJUIEKTHBE W B KOMaHJe, 3((EeKTHBHO OOMAThCA C KOJUIEraMH, PYKOBO-
CTBOM, MOTPEOUTENSAMH.

OK?7. Bpatb Ha ce0s1 OTBETCTBEHHOCTD 32 Pa0OTy WIEHOB KOMaH/bI (IOAUYNHEHHBIX ), 32 PE3yJIb-
TaT BBINOJHEHUS 3aJaHUH.

OKS8. CaMOCTOSTENPHO ONpenessTh 3a1a4i NPodeCCHOHANBHOTO M JIMYHOCTHOTO Pa3BUTHSL,
3aHMMAThCS CaMO00pa30BaHNUEM, OCO3HAHHO TUIAHMPOBATDH MOBBIIEHIE KBATHU(UKALIHIH.

OKO9. OpueHTHpoBaTbCsl B YCIOBHAX YACTOH CMEHBI TEXHOJOTHH B NPOdhecCHOHANbHOM
IeATETbHOCTH.

1.4. lesqn 1 32244 AMCHMILUIMHBI — TPEOOBAHNS K Pe3yJIbTATAM OCBOCHUS THCUHILTHHBI

Cogep>xaHue NporpaMMbl TUCLUIIIMHBI HATIPABJIEHO HA JOCTH)KEHUE CIEAYIOIINX LeJ1eH:

e (¢dopmMupoBaHHE y O0OYHAOIIHUXCSI YMEHHE OLICHHBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS IS
KaXXA0r0 YEJIOBEKA,

e (dopmMupoBaHHE Y OOYHAOIIMXCS LEJIOCTHOTO MPENCTABIECHUS] O MUPE M POJH XHUMUHU B CO-
31aHUHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MUPA; YMEHHUS OOBACHATh OOBEKTHI U MPOLEC-
Cbl OKpYXXaroleHd NeHCTBUTEIBLHOCTH: MPUPOAHOM, COLMAIBHOM, KyJbTYPHOH, TEXHHMYECKOW Cpensbl,
WCIIONB3Ysl U1l 3TOTO XUMUUYECKUE 3HAHMUS,



e pazBUTHE y OOYHAIOIINXCS YMEHHUH pa3inyarh (aKkTbl U OLEHKH, CPABHUBATH OLIEHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPUEB C ONPEENIEHHON CUCTEMOH LieH-
HOCTeH, GOopMyIHPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3ULHIO,

¢ npuodOpereHne OOyJarLUIUMHICS ONBbITA PA3HOOOPA3HOM NEATENIbHOCTH, TIO3HAHKS i CAMOTIO-
3HAHUS, KJIFOYEBbIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAYCHHE I PA3IMYHBIX BUAOB ACSITEIbHO-
cTH (HaBBIKOB peLIeHHs MpobyieM, PUHATHS PELISHHH, TIOUCKA, aHau3a 1 00paboTku nHpOpMAaIHH,
KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHHH, COTPYIHUYECTBA, OE30MacHOro oOpaIieHus ¢ Be-
11€CTBaMHU B MTOBCETHEBHOMN KU3HU

B pesynbprare OCBOSHHS MUCHMILIMHBI OOYHArOIIMICS IOJDKEH JOCTUTHYTH CIEOYIOLIUX pe-
3yJIBTATOB!

JIuuHocTHBIE:

JI1 - 4yBCTBO rOPAOCTH M YBAXKE€HMsI K HCTOPUU U JOCTHXKEHUSIM OT€YECTBEHHON XUMHYECKOU
HayKHU;

JI2 - XUMHYECKHU IPaMOTHOE MOBENEeHUE B MPO(ECCHOHANBHON AESITENBHOCTH U B OBITY IpH 00-
palleHNH C XUMHYECKUMU BELIECTBAMHY, MaTepHaIaMU U MPOLIECCAMU,

JI3 - rOTOBHOCTB K MPOAOJIKEHHIO OOPa30BaHMS U MOBBIIICHUS KBAUTU(UKALIUN B N30paHHOM
npodeCCHOHATBPHON JeSITETPHOCTH U OOBEKTUBHOE OCO3HAHWE POJM XMMUYECKHX KOMIIETEHLUH B
3TOM,;

JI4 - ymeHue HCNOIB30BaTh NOCTUXKEHUS COBPEMEHHOW XMMHMYECKOM HAyKM U XMMHYECKUX
TEXHOJIOTUH /JIs1 TOBBIIIEHUS] COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS B BEIOpaHHOH npodeccuo-
HaJbHOH JAesITebHOCTH,

MeTtanpeameTHbIe:

M1 - ucnonb30BaHUE PA3JIMYHBIX BUIOB MO3HABATENLHON NEATEIbHOCTH U OCHOBHBIX MHTEI-
JEKTyaJIbHBIX Omnepanuil (MOCTaHOBKH 3a/1aud, (GOPMYJIHPOBAHUS THIIOTE3, aHAJIN3a U CHHTE3a, CPaB-
HeHMs1, 0000IEeHNs], CUCTEeMATH3aLlUH, BBIIBJICHHUS PUYMHHO-CIEICTBEHHBIX CBS3EH, MMOMCKA aHaJo-
roB, (POPMYJIMPOBAHUS BBIBOJIOB) ISl PELICHHS TIOCTABIEHHON 3a1a4i, TPUMEHEHHE OCHOBHBIX METO-
NIOB TIO3HAHUs (HAOIONEHHsI, HAyYHOTO SKCIEPUMEHTA) IJIsl U3yUeHHs PAa3JINYHBIX CTOPOH XUMHUE-
CKUX OOBEKTOB U IMPOLECCOB, ¢ KOTOPHIMH BO3HHKAET HEOOXOAUMOCTh CTAJIKUBATBCS B MPOPEccHo-
HaJBbHOH cepe;

M2 - uCHONB30BAHME PA3JIMYHBIX WCTOYHHUKOB JUISI MOJYYEHHS XHMUYECKOH WH(pOpMAIWH,
YMEHHE OLICHUTh €€ JOCTOBEPHOCTb JJISI JOCTHMIKEHHUS XOPOLINX PEe3yJIbTATOB B MPOGECCHOHAIBHOM
cepe

IIpeamertHsbie:

IT1- copMHUPOBaHHOCTh MPEACTABICHUH O MECTE XMMHH B COBPEMEHHOW HAy4YHOH KapTHHE
MHpa;, MOHUMaHUE POJIM XUMHUHU B (POPMHUPOBAHUHN KPyro3opa 1 PyHKLUHNOHATIBHONH IPaMOTHOCTH YeJI0-
BEKa JUUIS PELICHUsI IPAKTUYECKUX 3a7aY,

I12 - BrameHue OCHOBOMOJATAIOIIMMH XUMHUUYECKUMU MOHATUSAMH, TEOPUSIMH, 3aKOHAMH U 3a-
KOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

II3 - BrnageHne OCHOBHBIMU METOJAMU HAY4YHOIO IO3HAHUs, HCIOJb3yEeMbIMH B XUMHHU:
HaOJIIOZIEHNEM, OMHUCAHUEM, U3MEpPEHUEM, SKCIIePUMEHTOM, yMeHue oOpabaThiBaTh, OOBSCHATH pe-
3yJBTaThl MIPOBENEHHBIX OMBITOB M JENIaTh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTh MPHUMEHSTH METOJIbI
MO3HAHUS NP PELIeHUH MTPAKTUUECKUX 3a7aY;

I14 - cpopMHuPOBaHHOCTH YMEHHSI JaBATh KOJIMYECTBEHHBIE OLIEHKH M MTPOM3BOIUTH PACUETHI 110
XUMHYECKIM (POpMyJIaM B YPaBHEHHSM,

I15 - BnageHne MpaBUIAMH TEXHUKU O€30IMaCHOCTH MPH UCTIOIB30BAHUY XUMUYECKUX BEIECTB;

I16 - chopMrpoBaHHOCTH COOCTBEHHON MO3UIUHU MO OTHOLICHUIO K XUMUUYECKONH HH(POpPMALIHH,
MOJIy4a€MON U3 Pa3HbIX HCTOYHUKOB.

1.5. KotnyecTBO 4acoB HA 0CBOEHHE MPOTrPAMMbI JHCLHUIJIHHBI:
MaxkcumanpHas yueOHast Harpy3ka obydaromierocst 117 yacoB, B TOM 4HCIE:
oOsi3aTenbHast ayquTopHas yueOHas Harpy3ka oOydaromerocs -78 4acos,
camocTosiTeNibHas padota obyvaroterocs 39 4acos.



2. CTPYKTYPA U IPUMEPHOE COJAEP)KAHUE YYEEHOMN JUCIAILIAHBI

2.1. O6bem yueOHOI JMCUMIIIMHBI U BUABI YU4eOHO0Il padoThI

Tabnuua 1
Bua yueOHoii padoThI O6bem uacos B T.4. 110 Kypcawm,
ceMecTpam

1 cemecTp 2 cemecTp
MakcumaJjibHas yueOHasi HATpy3Kka (Bcero) 117 48 69
Oos3aTennbHAR ayuTOpHAS yueOHasn 78 32 46
HArpy3Ka (Bcero)
B TOM YHUCJIE!
nabopaTopHbie paboThI 8 4 4
IIPaKTUYECKUE 3aHATUS 10 2 8
BHeaynuTopHasi camocTosiTe/ibHasi pabora 39 16 23
(BCero):
B ToMm uucne:
MOATOTOBKA BBICTYIUICHHH IO 3aJaHHBIM Te-
MaM, JOKJIaoB, pedepaToB, HHANBHAYAIBHOTO
NPOEKTa C HCIOJb30BaHUEM HH(POPMAIHOH-
HBIX TEXHOJIOTHI
Ipomesicymounas ammecmayus 6 ghopme KOHmMponsHas | oughgpepen-

padoma YUpPOBAHH bl

3auem




2.2. TeMaTM4ecKuiA NnaH 1 coaepXkaHne y4ebHoi ANCUMNINHBI

Tabnmua 2
Ne  HaumeHoBaHMWe pa3fesioB U Tem, CoAepyKaHue y4e6HOro Ma- O6bEM vacos PekoMeHJyemas dopmMupyemble pe-
3aHA-  Tepuasna, nabopaTtopHble U NpaKTUYecKne paboTbl, caMo- Bug 3aHaTUA nnTepartypa un 3ynbTathl
™S CTOsTeNbHasA paboTa 06yyaroLmxcs ayAuTop %?)“:é pa- NHTEPHET-PecypChbl 00byyeHUs
1 2 3 4 5 6
Tema I: OBLLAA N HEOPITAHNYECKAA XMINA 46 24
1.1. BBegeHune. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN 4 2
HayuHble MeTO/bl NO3HAHUS BELLECTB Y XUMUYECKUX SBMEHUIA. nl, § 1.1. N2, N3, N4, M1, M2,
Po/ib aKCnepmmeHTa 1 TEOPUN B XUMUMN. www. hemi.wallst.ru 11, M2, N3, OK2
1 OCHOBHbIE MOHATUSA XUMUK. BellecTBo, aToM, mMonekyna. A- 2 NeKynA
notponusa. lpocTble U CNoXHble BewlecTBa. OTHOCUTESNbHbIE
aTOMHbIe 1 MOJIeKYNSIPHbIE MacChbl.
OCHOBHbIe 3aKOHbI XMW, 3aKOH COXPaHeHMs MacChbl BELLECTB. nl,8 1.2 ni, N4, nz2, M1, ns,
2 3aKOH MOCTOAHCTBA COCTaBa BellecTB. 3akKOH ABOragpo U ero 2 YPOK www.hemi.wallst.ru 14, 16, OK2, OKS.
CneacTBuA. PacyeTHble 3afa4un Ha onpefenieHrne MaccoBOW Ao-
NN XMMUYECKOr0 3/IEMeHTa B C/I0XKHOM BeLLeCTBe.
BHeayauTopHasa camoctosATeNlbHasi paboTta OK2, OK3, OK4,
MpoBeaeHMe CaMOCTOATENNbHOMO MOMCKa XUMWYECKOW WMHMDop- OK5, OK8, OKO.
MauumM C MCMOMb30BaHMEM Pas3/INYHbIX UCTOUYHMKOB (Hay4yHO-
NONyNAPHbIX WU3[4aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
WHTepHeTa). 2
. ANNOTpoOnHble  MoauduMKauun  yrraepoga  (anvas,
rpadur), kucnopoaa (KMcnopoa, 030H)
. [MOHATME 0 XMMMUYECKOW TEXHOMOMNU, BUOTEXHOIOMN 1
HaHOTEXHO/0r M.
1.2. MepunognyecKnini 3aKOH W MNepuogmnyveckKasl cuctema XUMmye- 6 4

cknx anemeHToB [..MeHaeneeBsa 1 CTpoeHWe aToMa


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

Mepuoanyeckuin 3akoH O.. MeHaeneeBa. CTpyKTypa nepmo-
[ANYECKON CUCTEMBI.

CTpoeHve aToMa W nepuoamyeckuii 3akoH [.M.MeHpaeneesa.
ATOM - CNoXHas Yactuua. Aapo (MPOTOHbI U HEMTPOHBI). 30-
TOMbI.
CTpoeHne 3NEeKTPOHHbLIX 060/104eK aTOMOB 3/IEMEHTOB MaslbIX
nepnofoB. OCOBEHHOCTU  CTPOEHUS 3MEKTPOHHBLIX 060/104eK
aTOMOB 3/IEMEHTOB 60/1bLUMX NepnoaoB (MepPexXofHbIX 3eMeH-
ToB). MoHATUA 06 opbutansax: s, p, d, f - opbutann. SNEKTPOH-
Hble KOH(hUrypauum aTOMOB XMMUYECKNX 3/1eMEHTOB.
BHeayanTopHas caMoCcTosATe/IbHas pabota

MpoBeaeHMe  CaMOCTOATENBHOrO  MOWMCKA  XMMUYECKOM
NH(OpMaLMX  C  UCMOMb30BAHNEM  PA3/INYHbLIX UCTOYHWUKOB
(Hay4YHO-NONYNAPHbLIX U3AaHWUIA, KOMMbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB WHTepHeTa). PaaMoakTMBHOCTb. WICnonb3oBaHWe
PafM0aKTUBHbIX  M30TOMOB B TEXHMYECKux Lensax.
PeHTreHoBCKOE M3Ny4YeHUe 1 ero UCMosib30BaHME B TEXHUKE U
MeauLMHe.

1.3. CTpoeHMe BelLlecTBa

VioHHas xummnyeckas cBasb. Knaccugumkaums MOHOB Mo COCTa-
BY, 3HaKy 3apsija. WOHHble KpUCTannyeckme peueTtkun. CBo-
CTBa BELLECTB C MOHHbLIM TUMOM KPUCTa/NIMYECKOW PELLIETKMN.
KoBaneHTHasa Xxummnyeckasa cBa3b. MeTannmyeckasa cBAsb. Arpe-
raTHoe cocTosfHue BellecTBa. BogopoaHasa cBsa3b.

UuncTble BelecTBa 1 CMeck. FOMOreHHble U reTeporeHHble cme-
cn. CoctaB cMeceld: 06beMHas M MaccoBasi O/ KOMMOHEHTOB
cMecu [vcnepcHble BellecTBa. Knaccutmkaums AnMCrepcHbIX
cucteM. MoHATYE 0 KONNOUAHBIX CMCTEMaX.

YPOK

YPOK

YPOK

YPOK

YPOK

neKuus

nl,g2.1.
www.hemi.wallst.ru

nl8 2.2.

n2,81
www.hemi.wallst.ru
nl8 2.2.

n2, 83
www.hemi.wallst.ru

nig 3.1.

www. hemi.wallst.ru
n1g§3.2. §33.

8§ 3.4.

WWW

hemi.wallst.ru

n1g§ 35 §3.6.
www. hemi.wallst.ru

ni, N4, N3, M1, M2,
M2, e, OK1, OK2.

ni, na, M1, M2,
M2, ne, OKa.

ni, M1, M2, M1,
M2, ne, OK7.

OK2, OK3, OK4,
OKS5, OKS8, OKO.

n4, M1, M2, 11,
M2, re6, OK-.

ni, n4, M1, M2,
M1, N2, re, OK4,
OKG.

N2, n4, M1, M2,
N1, 2, N3, ris, rie,
OKG.
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BHeayamTopHas caMmocTosTeNlbHas paboTa

MpoBefeHe CaMOCTOATE/ILHOIO MOMUCKA XMMUYECKON MHAQOp-
MauuMm ¢ MCMNosb30BaHMEM pPas/IMUHbIX UCTOYHWKOB (Hay4HO-
NONyNAPHbIX WU3A4aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
VHTepHeTa).

. AHOMaIMM  (BU3NYECKUX  CBOMCTB  BOAbl. Kuakue
Kpuctannbl. MuHepasibl U TOpHble MOPOAbl Kak MPUPOAHbIE
CMecu. IMY/bCUN U cycrneHsun. 3oim 1 renn. Koarynsaums.
CuHepesuc. TonsapHOCTb  CBA3W  MONAPHOCTb  MONEKY/bI.
KoHgeHcaums.  TekyyecTb. Bosronka.  Kpuctanimsayms.
Cybnumaums n gecybnumaums.

1.4. Bopa. PacTBopbl. 9neKTponuTuyecKas guccoumanms

10

11

Boga. PacTtBopbl. PacTBopeHMe. PacTBOPUMOCTb BELLECTB.
MaccoBasi foNs paCTBOPEHHOI0 BelllecTBa (pacyeTHble 3aa4m).
ANEKTPONUTBLI U HEINEKTPONUTLI. DNEKTPOUTUYECKas AMCCO-
Lpaums.

OCHOBHbIE MOMOXEHNS TEOPUN 3NEKTPONUTUYECKON anccolma-
umn. Kncnotbl, OCHOBaHMA U CONMN KaK 3N1eKTPONTI.

MpakTnyeckas paboTa Ne |
MpuroToBeHMe pacTBOpa 3aaHHON KOHLIEHTpaLuK.

BHeayamnTopHas camocToATe/IbHas paboTa

MpoBeaeHMe CaMOCTOATENbHOMO MOMCKa XUMMUYECKOW WHAop-
MauMm C MCNO/Sb30BaHMEM Pa3/IMYHbIX UCTOUYHUKOB (Hay4HO-
NoNyNspHbIX U3AaHWI, KOMMbIOTEPHbIX 6a3 AaHHbLIX, PECYPCOB
MHTepHeTa).

PacTBOpeHME KaK (DU3NKO-XUMWYECKUIA npouecc. Tennosble
3(hpeKTbl Npu pacTBopeHnn. Kpuctannorngparbl. MNprMeHeHve
BOAbl B TEXHUYECKMX LEeNsaxX. YXXeCTKOCTb BOAbl U CNOCO6bLI ee
ycTpaHeHus. MuHepasibHble BO/b!

YPOK

YPOK

npaKTU4yecKoe
3aHATHE

nig41. §4.2.
www. hemi.wallst.ru

nl,84.2. §3.6.
n2, § 15
www. hemi.wallst.ru

nl,g 4.1
METOANYeCKMe
NHCTPYKLMM

OK2, OK3, OK4,
OK5, OK8, OKO.

N2, N4, M1, M2,
N1, 2, N3, ris, rie,
OKA4.

N2, N4, M1, M2,
i, N2, N3, ns, re,
OK7.

N1, N2. M1, M2, 113,
s, OK4.

OK2, OK3, OK4,
OKS5, OKS8, OKO.
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1.5. Knaccugmkaumsi HeopraHMuecKunx CoefIMHEHNIA U X CBOICTBA

12

13

14

15

16

KncnoTbl KakK aNeKTponuTbl, UX Knaccupukaums. XnuMmmyeckme
CBOMCTBa KMCNOT B cBeTe T/,

OCHOBaHMS KaK 3/1eKTPOMNTbI, UX KnaccuuKkauus, Xumude-
CKve CBOMCTBa OCHOBaHWI B cBeTe TO/,

Conm 1 nx ceoiictBa. Cnocobbl NONYYEHNS CONeit

Okcugbl 1 nx coicTea. OCHOBHbIE, aM()OTEPHbIE N KUC/IOTHbIE
oKeuabl. XMMUYecKre CBOMCTBA OKCMAOB. lonyyeHue OKcCu-
[0B.

NabopaTopHas pa6oTa Ne 2

BsammopeiicTBMe MeTanfioB C KucnoTamu. BsaumogelicTeue
KUCNOT C OKCMAamn MeTannoB. B3anmopeiicTteue KucnoT ¢ oc-
HOBaHMsSMKW. B3anMogeincTame KUCIOT C CONAMMU.
B3avmMogelicTBre wwenoyeid ¢ consamu. B3anumopgeincTeme conei
C meTannamu. B3ammopgeictaue coneli gpyr ¢ gpyrom, B T.M.
KOHTpO/bHasA paboTa

BHeaygmTopHas camocTosiTeNlbHasi paboTa

MpoBeAeHNe CamMOCTOSTENILHOrO MOWMCKA XMMUYECKON MHAOop-
MaLMM C MCMOMb30BaHMEM Pas3/IYHbIX MCTOYHMKOB (Hay4HO-
MoMyNspHbIX M34aHUA, KOMNbIOTEPHBIX 6a3 AaHHbIX, PecypcoB
VHTepHeTa).

. Vcnonb3oBaHWe CEPHOIN KNCMOTbI B MPOMbILLIEHHOCTH.
Efkve wWenoun, WX MCMOoNb30BaHWME B  MPOMbILIAEHHOCTY.
laweHas ¥  HeraweHas W3BeCTb, €€ MpPUMEHeHVe B
cTpouTenscTBe. mnc, anebactp, runcosaHue. MNoHsTMe o pH
pacTBopa. KucnoTHas, LienoYHas W, HenTpasbHas cpeapl
pacTBOPOB.

10

YPOK

yPOK

YPOK

YPOK

nabopartopHoe
3aHATME

nl,8 5.1
www. hemi.wallst.ru

(J1-1) § 5.2
www. hemi.wallst.ru

(J1-1) 8§53 §54.
www. hemi.wallst.ru

(J1-1) § 55.
WWW.
hemi.wallst.ru

(N1-1)§51. - §53.
MeTOoAMYecKme
WHCTPYKLMN

N2, M1, M2, 111,
M3, N4, ris, rie,
OKaO.
N2, M1, M2, 111,
3, N4, ris, rie,
OKT.
N2, M1, M2, 111,
3, N4, ris, rie,
OKL.
N2, M1, M2, 1M1,
3, N4, ris, rie,
OKL.

n2, N3, M1, M2,
i, N3, rn4, rs,

OKaO.

OK2, OK3, OK4,
OK5, OK8, OKO.

10


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

MToro 3a 1 cemecTp
1.6. XMmmn4eckume peakuum

17

18

19

Knaccugukaums XMMmyecknx peakumii. Peakummn coefuHeHus,
pasfoXeHus, 3aMeLleHns, obmeHa. Katanutuueckue peakumu.
TennoBor 3MMEKT XUMMYECKUX peakumn. OKUCAUTENIbHO-
BOCCTa-HOBUTE/IbHbIE peakuun. OKucnuTens. BoccTaHOBUTENb.
MeTof 3NeKTPOHHOro 6anaHca [A/19 COCTaB/eHMst YpaBHEHWIA
OKUCNNTENIbHO-BOCCTAHOBUTESIbHBIX PeaKLUii.

NabopaTopHas paboTa Ne 3 . Peakumu, nayuine ¢ obpasoBaHu-
eM 0cafjKa, rasa unm Bofbl.

Peakuusa 3ameLLeHNs Mefu >Kene3oM B pacTBOpe MefHOro Ky-
nopoca

CKOpOCTb XMMWUYECKMX peakuunid. ToHATME 0 CKOPOCTU XUMMU-
YECKMX peakumnil. 3aBUCUMOCTb CKOPOCTU XMMWYECKMX peak-
UMIA OT pasnnyHbIX (DAKTOPOB: NPMPOLblI pearvpyrowmx Be-
LWeCcTB, UX KOHLEHTpauuwn, TemnepaTtypbl, MOBEPXHOCTU CO-
MPUKOCHOBEHNA W UCMOMb30BaHUA KaTanm3atopoB. O6patu-
MOCTb XMMMWYECKMX peakumin. ObpaTumble 1 HeobpaTUMble pe-
aKumu. XMmmnyeckoe paBHOBECKE W CMOCOObI ero CMELLEHMS.
BHeayguTopHas camoctoATeslbHasA paboTa

MpoBefeHe CaMOCTOATENILHOIO NOMUCKA XMMUYECKON MHAQOp-
Mauum C MCMOMNb30BaHMEM Pas3/INYHbIX UCTOUYHUKOB (Hay4HO-
NONyNAPHLIX U3[4aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
VHTepHeTa).

. KaTanus. OMOreHHble 1 reTeporeHHbIe KaTaim3aropbl.
[MpomoTopb!. KaTanntnueckue A0bl. VHrmnéuropsl.
Mpon3BOACTBO  aMMMaK: Cbipbe,  annapatypa, Hay4Hble
NPUHLMMbI

1.7. MeTannbl U HEMETa/ /b

20

MeTan/bl, 0CO6EHHOCTW CTPOEHWUS aTOMOB U KpuCTannos. Pu-
31YECKME 1 XMMUYECKME CBOCTBA MeTanoB. O6Lume cnocobsl
nonyyeHmss mMetannos. Crnasbl YepHble U LBETHblE. ONEKTPO-
nn3.

32

16

2
neKuys

nabopartopHoe

3aHATME
nekyma

2

6

YPOK

(1-1) §6.1. n2, M1, M2, N1,
(n-2) 811 M6, OK1.
www. hemi.wallst.ru

MeToANYeCKne n2, M1, M2, 111,
WNHCTPYKL MK M3, 4, ris, OK4.

(N-1)§63 §64. /12, M1, M2, 1,
www. hemi.wallst.ru M2, M3, M4, 116,
OKa3.

OK2, OK3, OK4,
OKS5, OKS8, OKO.

(N-1)8§7186.2.8 N1, N2, N3, M1, M2,
7.3. M1, N3, s, rie,
(1-2) § 18 OKG®.
www.hemi.wallst.ru

11
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21

22

23

HemeTannbl. OCO6eHHOCTU CTPOeHWs aTomoB. HemeTannbl -
npoctble BellecTBa. OKWUCAUTENbHbIE U BOCCTaHOBUTE/IbHbIE
CBOICTBA HEMETA//IOB.

MpakTnyeckas pabota Ne 4

PeLleHne akcnepuMeHTa/IbHbIX 3a4au.

MpakTunyeckas paboTa Ne 5
MonyueHune, cobrpaHve 1 pacrno3HaBaHMe rasos.

BHeaygmTopHasa camocTosiTeNlbHast paboTa

MpoBeAeHNe CamMOCTOSTENIbLHOrO MOWMCKA XMMUYECKON MHAop-
MauuM C MCMOMb30BaHMEM Pa3IMUHbIX MCTOYHWMKOB (Hay4HO-
MonyNspHbIX M34aHUA, KOMNbIOTEPHbIX 6a3 AaHHbIX, PecypcoB
VHTepHeTa).

. Koppo3us MeTa/IN0B: XUMMYeCKast "
3NEKTPOXMMMYECKasA. 3aBMCUMOCTb CKOPOCTWM KOppOo3uM OT
YCNOBUIA  OKpYXaroLled cpefbl. Knaccudmkaums Kopposum
METa//I0B MO  Pas3MyHbIM Mpu3Hakam. Crocobbl  3aluThbl
MEeTanIoB 0T KOppo3uu. [MpoM3BOACTBO UyryHa W CTanw.
CunukatHas  MpPOMbILLNEHHOCTb.  [1pOM3BOACTBO  CEPHOIA
KUCNoTbl. MonyyeHne HeMETaIN0B 3MEKTPONN3OM PacTBOPOB U
pacrnnaBoB 3/1IEKTPONNTOB.

Tema Il . OPTAHNYECKAA XMUA
2.1. OCHOBHbIe MOHATUA OPraHUYecKol XMMUN U TeOPUS CTPOEHUS
OpraHnYecKmx coeguHeHNin

24

25

MpegmeT opraHu4eckor Xmmuun. MpupoAHbIe, UCKYCCTBEHHbIE
W CUHTETUYECKNe opraHnyeckue Belectsa. XMMUYECKOe CTPO-
eHMe KaK MopsfoK COeAMHEeHWs aTOMOB B MOJEKy/bl MO Ba-
NeHTHOCTU. OCHOBHbIE MOJIOXEHUA TEOPUU XMMUYECKOr0 CTPO-
eHua. 13omepusa n n3omepbl.

Knaccugmkauma opraHuyeckux Belects. Knaccudgukaums pe-
aKUMin B OPraHUYecKomn Xmmmu.

32

neKuus

MpaKTUYecKoe
3aHATHE

npaKTU4yecKoe
3aHATME

neKuus

neKuus

(1-1) §74.

(Nn-2) 8§20
www.hemi.wallst.ru
(-1
MeTOoAMNYECKMe
NHCTPYKLMM
MeTONYECKME
NHCTPYKL MK

(1-1) § 8.1
(n-3) 81
www. hemi.wallst.ru

(1-1) 8§82 §83.
(J1-3) 85
www.hemi.wallst.ru

ni, n2, M1, M2,
N1, rn3, N4, ns, re,
OK2, OKS.

N2, M1, M2, M1,
M3, rs, OK2, OKS.

N2, M1, M2, M1,
M3, 15, OK2, OKS.

OK2, OK3, OK4,
OK5, OK8, OKO.

ni, N2, N3, N4, M1,
M2, M1, M2, 13, e,
OK4, OKG6.

ni, N2, N4, M1, M2,
i, rnz2, N3, rne,
OK2.

12
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BHeayguTopHas camocTosATeslbHasA paboTa

MpoBefeHe CaMOCTOATE/ILHOIO MOMUCKA XMMUYECKON MHAQOp-
MaLlun C MCNONb30BaHMEM Pa3/IMYHbIX WUCTOUYHMKOB (Hay4yHO-
NONyNAPHbIX WU3A4aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
NHTepHeTa).

. Peakuun OKUCNEHNA U BOCCTAHOB/IEHNS OPraHUYecKnx
BewectB. CpaBHeHMe  Knaccumkaumm  COeAVHEHUA 1
KnaccuuKkaumMm peakumii B OpraHUYeckom 1 HeopraHMYecKonm
XUMUW.

2.2. YTNeBofopoabl 1 UX NPUPOLHbIE UCTOYHUKN

26

27

28

29

AKaHbl, FOMONOFMYECKWIA psif, W30Mepus ¥ HOMEHKNaTypa,
XMMUYECKIME CBOWCTBA U NMPUMEHEHNE.

AJIKEHbI, TOMOIOTMYECKUIA PSL, W30MEPUS U HOMEHK/ATypa,
XUMUYECKNe CBOWCTBA M MPUMEHEHME.

ANKUHbI. AueTuneH. XUMMYecKre CBOMCTBa aueTuneHa. MNpu-
MeHeHMe aleTuneHa Ha OCHOBE CBOMCTB.

[veHbl 1 Kayuyku. ToHATUE 0 AMEHAX Kak yrnesogopodax C
ABYMS IBOMHbIMM CBA3AMMW. ConpsikeHue AneHbl. XnUMuyeckune
CBOWMCTBa OyTaameHa-1,3 1 M30npeHa: obecuBeymBaHne G6POM-
HOW BOAbI M MOAUMEPU3aLMN B KayvyKn. HaTypasibHbIA U CUH-
TETUYECKME KaydyykKu. PesnHa. ApeHbl. BeH3on. Xumunueckue
cBoicTBa 6eH30/a: ropeHune, peakumn 3amelleHus (rasoreHu-
poBaHve, HWUTpPOBaHWe). [pumeHeHVMe 6GeH30Ma Ha OCHOBe
CBOWACTB.

MpupoaHble UCTOUYHMKKN YrNeBoA0poLOoB. MpUpoaHbIi ras: co-
CTaB 1 NMPUMEHEHWe B KayecTse TOM/MBa.

Hedtb. CoctaB u nepepaboTka He(TW. [leperoHka HegTw.
HedTenpoayKTbl.

BHeayguTopHas camoctosAATeslbHasA paboTa

MpoBefeHe CaMOCTOATEILHOMO MOMUCKA XMMUYECKON MHAQOp-
MauumM C MUCMOMb30BaHMEM Pas3/INYHbIX UCTOUYHMKOB (Hay4yHO-
NONyNAPHbLIX U3AaHUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PeCypcoB
VHTepHeTa).

YPOK

ypoK

nexums

neKuws

(/1-1) §9.1.
www. hemi.wallst.ru

(1-1)8§9.2. §94.
(n-3)811
www. hemi.wallst.ru

(J1-1) §9.3. §95.
(1-3)8 14
www. hemi.wallst.ru

(1-1) § 9.6.
(1-3) § 10
www. hemi.wallst.ru

OK2, OK3, OK4,
OK5, OK8, OKO.

ni, n4, M1, M2,
i, nz, r3, re,
OKG.
ni, n4, M1, M2,
i, Nz, rn3, re,
OKL.

ni, N2, N4, M1, M2,
1, N3, ris, rie,

OKa.

N1, nz, n4, M1, M2,
1, N3, ris, rie,
OKaO.

OK2, OK3, OK4,
OK5, OK8, OKO.

13


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

. Mpasuno B.B.MapkoBHMKOBa. [lonyyeHne aueTuneHa
NMpOSIN30M MeTaHa M KapbuaHbIM Crocobom. TpuMepusaums
aueTtuneHa B 6eH30n. Knaccugukaums v HasHauyeHue KayvyKos.
Peakuna nonumepusaumm BuHUAxnopuga. ronveuHunxnopua
W ero npuMeHeHue. [OMOMOrMYECKUA  psiff  apPeHOB.
BocctaHoBneHMe  HUTPOGeH30/1a B aHWAMH.  Tonyon.
HuTtpoBaHue TONyona. OCHOBHble HarnpasfieHns
NMPOMbILLUNEHHOW NepepaboTKM MPUPOAHOro rasa. onyTHbIiA
He(hTAHOW ra3, ero nepepaboTka. Mpouecchbl NPOMBbILLIEHHOW
nepepaboTKN HeTU: KPEKUHT, PUPOPMUHT. KOKCOXMMMYECKOe
NMPOV3BOACTBO W ero NpPoAyKLUmS.

2.3. Knucnopogocoaepykalue opraHu4eckKmne CoeavHeHUs

30

31

32

MpeaenbHble O4HOATOMHbIE CMWUPTbI, FOMONOFUYECKUlA pAaa,
CTPOEHME, XMMMYECKME CBOWCTBA U NPUMEHEHNE. ANKOr0/IN3M,
ero NocneAcTBus 1 nNpeaynpexaeHue.

[MUepVH Kak npeacTaBuTe/lb MHOTOATOMHBIX CNnpTOB. Kaue-
CTBEHHas peakLs Ha MHOr0aTOMHbIE CMNPTbI.

®eHon, CTPOeHWe, CBOMCTBA M MpUMeHeHWe. B3aMMHoe Bnus-
Hue aTOMOB B MOJIEKY e (PeHoNa.

MoHATMe 06 anbaermpax. dopmanbaerng u ero CBOWCTBa, No-
NyYeHne N NPUMeHeHWe anbernzios.

IMoHATME 0 KapOOHOBBIX KWCMOTax, FOMOMOrMYECKUA psa, Xu-
MWYECKME CBOWCTBA, MOMYYEHNE N MPUMEHEHME.

CnoXHble 3(Mpbl 1 XMpbl onyyeHne CNOXHbIX 3(MPOB pe-
aKumeii atepudmkaumm. CnoxHole adupsl B npupoge. Mpume-
HEHWE CMIOXKHbIX 3(hMPOB Ha OCHOBE CBOIACTB. Knaccugukaims
XXUPOB. XMMUYECKUE CBOICTBA XMPOB 1 MPUMEHEHNE.
YrneBopl, WX Knaccudukaums. [oKo3a - anbAaernaocnumpr,
XUMWUYECKUE CBOWCTBA [/IHOKO3bl. [MpUMEHEHMe T/OKO3bl Ha
OCHOBE CBOICTB. 3HaueHWe YrNeBO/OB B MPUPOAE W XKU3HU Ye-
NIOBEKa.

10

YPOK

YPOK

YPOK

(1-1)§ 10.1. 8§ Nni, N2, n4, M1, M2,
10.2. 1, N3, ris, rie,
(1-3) § 17 OKS.

www. hemi.wallst.ru

(1-1) § 104. § N1, N2, N4, M1, M2,

10.3. M1, N3, 15, 6,
(/1-3) § 19 OK1, OK2.
WWWwW

hemi.wallst.ru
www. chem. msu.su
(1-1) §104. 8 ni, N2, N4, M1, M2,

10.3. M1, N3, s, rie,
(/1-3) 819 OKa.

WWW.

hemi.wallst.ru

WWW. chem. msu.su

14


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
hemi.wallst.ru
msu.su
hemi.wallst.ru
msu.su

33

JlaboparopHas padora Ne 6

PactBOpeHne rauuepuHa B BOAEC U B3aUMOJEHCTBUE C THAPOK-
cunom Mmenu (II). ColicTBa yKCYCHOH KHCJIOTHI OOIIHME CO
CBOMCTBaMH MHUHEPAJIBHBIX KUCJIOT. B3auMoaencTBHe TIIOKO3bI
u caxapossl ¢ rugpokcunom menn (1I). KauectBennas peakuus
Ha KpaxMaJl.

nabopaTopHoe
3aHATHUEC

(JI-1)§10.1. - §
10.6. meromuue-
CKHE.
WHCTPYKLUHU

JI2, M1, M2, 11,
I13, T15, OK6.

34

[Ipaxrrueckas padora Ne 7
Pemenue skcnepuMeHTAIbHBIX 337a4 HA WACHTU(DUKALUIO Op-
FaHUYECKUX COEIUHEHHU.

MIPaKTHYECKOE
3aHATHE

(JI-1)§10.1. - §
10.6. meroguueckue
WHCTPYKIUHU

72, M1, M2, I11,
I13, T15, OK4.

BueaynutopHasi camocTosiTe/ibHAsi paGoTa

IIpoBeneHne CaMOCTOATENBHOIO TMOMCKA XUMHUUECKOH HHDOP-
Malu € HUCIOJb30BAHUEM Pa3JIUYHbIX HMCTOYHHUKOB (Haquo-
MOMYJISIPHBIX M3IaHUH, KOMIBIOTEPHBIX 0a3 NaHHBIX, PECYPCOB
WnTepHeTa).

MeTtunosniit CIIMPT U €ro UCIOJIB30BAHUEC B KAUYCCTBEC XUMUIC-
CKOT'O ChIPbA. ToOKkCUYHOCTb METaHOJIA U npasujia TCXHUKHU 663-
OMACHOCTH TIpH padoTe ¢ HUM. DTUJICHIJIMKOJb U €ro MpHuMe-
HeHHue. TOKCHYHOCTD ATUICHTIJIMKOISA U npasujia TCXHUKU 663-
OMACHOCTH MPH paboTe C HUM.

INony4enue deHoNa U3 MPOAYKTOB KOKCOXHUMHYECKOTO MPOH3-
BOJICTBA U U3 OeH30a.

[Monukounencamys Gopmanbaeruna ¢ GpeHosaoMm B dpeHonodpop-
MajbIeruAHYy0 cMony. Auertanbaerua. [loHsTHe 0 KeToHaxX Ha
npuMmepe aueroHa. [IpuMeHeHHE alleTOHA B TEXHHKE U MPO-
MBIIJICHHOCTH.

MHuoroofpa3ue kapOOHOBBIX KHCIIOT (IIaBesieBasi KUCJIOTa Kak
IBYXOCHOBHAS, aKpHUJIOBas KHCJIOTa KaK HerpenesbHas, OeH-
30HHast KUCJIOTA KaK apOMaTHYECKas).

[TnenkooOpasyromue Macia. 3aMeHa KHPOB B TEXHHKE HEIHU-
LICBbIM CBIPBEM. CuHTETHYECKHE MOKOIHE CPEACTRA.

. MonouHokucnoe OpokeHne TIIoKo3bl. KucaoMonounsle
npoaykTsl. CunocoBaHue KOpMOB. HuTpoBaHHE LEJUTHOJIO3BL.
IIupokcunuH.

OK2, OK3, OK4,
OKS5, OKS8, OKO9.

2.4. A3oTcoaep:kamue opranuueckue coenuHenusi. [lotumepnl

10

15




35

36

37

38

39

MoHATME 06 amuHax. AHWAWH, MOMyYeHUe U3 HUTPOOEH30/a,
NPUMEHEHWe aHW/MHA Ha OCHOBE ero CBOMCTB. AMUHOKUCNOTSI
Kak aM(oTepHble OpraHuW4eckue CoefuHeHUs. XUMUYECKMe
CBOICTBA aMUHOKMC/IOT U MPUMEHEHNE Ha OCHOBE UX CBOWCTB.
Benku. MepBuYHas, BTOPMYHAA U TPeTWYHas CTPyKTypa 6es-
KOB. XMMMW4YecKue CBOMCTBa OE/IKOB: TOpeHue, AeHaTypaums,
rmaponu3, LBETHble peakuun. buonormnyeckme yHKuun 6en-
KOB.

NabopaTopHas pa6oTta Ne 8 PacTBopeHue 6GeNKOB B BOfE.
O6Hapy)eHne 6eNkKoB B MOJIOKE U MSICHOM 6yfiboHe. [eHaTy-
pauus pacteopa 6e/ka KypuHOro fiua cnmpTom, pacTBopamu
CO/eN TSHXKENbIX METasINI0B U NPU HarpeBaHuu.

MpakTnyeckas pabota Ne 9 Pacno3HasaHue niactMacc u BOJO-
KOH.

Monumepsl. Mnactmacchl. MonyyeHve NOAMMEPOB peakumeit
nonvMepusaumMn v NOANKOHAeHcauun. TepmMoniacTUYHble U
TepMopeakTVBHbIe niactMacchl. MpeacTaBuTenn naactmacc.
BonokHa, ux knaccugmkayms. onyyeHve BONOKOH. OThesb-
Hble NPeLCTaBUTENIN XUMUYECKNX BOSIOKOH.

BHeayauTopHaa camocTosATe/lbHas paboTta

MpoBefeHe CaMOCTOATENILHOIO NMOMUCKA XMMUYECKON MHAQOp-
Mauum C MCMOMNb30BaHMEM Pa3/INYHbIX UCTOUYHMKOB (HAy4HO-
NONyNAPHbIX WU3[aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
VHTepHeTa).

. AMUHOKanNpoHoBas KUCnoTa. KanpoH KaK
npeacTaBuTeNb  NOMVAMUAHBLIX  BOJIOKOH.  Vcnonb3oBaHue
rmpaponmnsa 6enkoB B MNPOMbILL/IEHHOCTH.

deHonoopMasibaernaHble  nnactMaccbl.  [pombilwieHHoe
NPON3BOACTBO XMMUYECKNX BOIOKOH.

Buonormnyeckune yHKUUN 6enKoB, B T.4. AUdpepeHLUNpoBaH-
Hbl1 3a4eT

Bcero

nabopaTopHoe

npaKTnyeckoe

(m-1) 8111 -8
11.2.

(1-3) 8§25
www.hemi.wallst.ru
(1-1) § 11.3.

(n-3) §27

www. hemi.wallst.ru

(1-1)§ 11.3.
METOAMYECKME
VHCTPYKLMK

(/1-1) rnasa 12
MeTOANYeCcKMe
NHCTPYKLUMM

ni, N2, N4, M1, M2,
1, N3, ris, rie,
OKT.

ni, n4, M1, M2,
i, N3, ris, rie,

OK2.

N2, M1, M2, 1M1,
M3, 115, OKA.

N2, M1, M2, 111,
M3, ns, OK2.

OK2, OK3, OK4,
OKS5, OKS8, OKO.
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3. YCNoBunA PEANTN3ALUNN MPOIMPAMMBI ANCUNTTI/THDBI
3.1. TpeboBaHMA K MUHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY — 06ecneyeHuto

Peanm3aums nporpammbl AUCUMNAMHBE TPeBYET HaiMuma yyebHOro KabumHeTa «XUmumn »
O6opygoBaHMe y4e6HOro KabuHeTa:
- MocafoYHble MecTa Nno KONMYecTBY 06YyYatOLLMXCS;
- paboyee MeCTO Mpernogasartesns;
- NepnoamyecKasn cuctema Xxummyecknx anemeHTos A.1. MeHgeneesa;
- Tabnmua pacTBOPMMOCTM CONMEN, KUCNOT M OCHOBaHWIA B BOAE;
- pAg, HanpsHXKeHWn MeTa/OB;
- NnakaTtbl MO O6LLEN N HEOPraHNYECKOW XUMUN;
- NnaKaTbl N0 OPraHNYecKoM XMMUN;
O6opygoBaHMe nabopatopun 1 paboumx MecT n1abopaTopuun:
- MocafioYHble MecTa Nno KONMYeCTBY 06YyYatOLLUXCS;
- paboyee MeCTO nperofasartens;
- BbITSKHOW LUKad;
- NMepuoamnyeckas cucTema Xummyeckux anemenTos .. MeHzeneesa,;
- Tabnmua pacTBOPMMOCTU COMEA, KUCOT U OCHOBaHWIA B BOAE;
- pag, HanpsHKeHWn MeTasoB;
- KOMMNJIEKT METOAMYECKMX YKa3aHWI N0 BbINOAHEHMIO N1a60PaTOPHbLIX U NPaKTUYECKUX paboT;
nabopaTopHoe 060pyA0BaHME: XMMUYECKas NOCYaa, XMMUYECKMEe peakTuBbI
TexHU4YecKume cpeacTBa 00y4eHuUs:
- KOMMbHOTEP

3.2. WNHhopmaumoHHoe obecneyeHne 06yyeHuns

OCHOBHbIe NUCTOUYHUKMN:

1.Ma6puensaH O.C., OctpoymoB W.I'. Xumust ans npogeccuini u cneumanbHOCTEN TEXHUYECKOro Npo-
(ung: yuebHuK. - M.: N3aatenbCKuid LeHTp «Akagemus», 2013. - 256 c.

2. abpuensH O.C., MackaeB @.H., NoHomapoB C.1O., TepeHunH B.M. Xumusi 10 knacc: y4eb. ans
06LeobpazoBaT. yupexaeHuin. - M.: Opoda, 2011. - 300 c.

3. MabpuensiH O.C., JibicoBa I'.I'. Xumms. 11 knacc: yueb. ana o6uieobpa3oBart. yupexxaeHun. - M.:
[Opoda, 2011. - 368 c.

[.0N0NHUTENbHBIE.UCTOUHUKN:

1. Ma6puensaH O.C., JibicoBa I'.I'. XnmMus B TecTax, 3agadax 1 ynpaxHeHusx: yyebd. nocobue ans cTyg.
cpef. npod. yueb. 3aBefeHunin. - M.: M3paTensckuin LeHTp «Akagemusy», 2006. - 224 c.

2. MabpuensH O.C., Jbicoa I'.I".. Xumusa ana npenogaeartens y4ebHo - MeToauyeckme nocobume. - M.:
W3patensckuin ueHTp «Akagemus», 2006. - 208 c.

3. HoeowwHckuini N.W., HoBowwnHckas H.C. OpraHuyeckas Xumms. Y4ebHuK 11 knacc. MpodmnbHbIi
ypoBeHb M., «Pycckoe cnoso», 2010. - 386 c.

4. HosowwHckuii N.W.,. HoBowmnHckas H.C. Xumus. 10 kn: yyeb. ansa obuieobpasoBaT. YUpeXaeHui.
- M.: OO0 «W3patenbctBo «Mup 1 ObpasosaHue», 2006. - 352 c.

VHTepHeT - pecypchl

1. www.hemi.wallst.ru (O6pa3oBaTefnbHbIiA CaNT AN LUKONbHUKOB «XUMUS»)
2. . http://www.chem.msu.su/rus/elibrary (9nekTpoHHas 6ubanoTeka no XnMMmmn)
3. www. hvsh. ru (kypHan «Xunmus B LLKO/E»)
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3.3.MeToanyeckue peKOMEHAALHH M0 OPraHU3ALMYU U3YYeHHUs] y4eOHOH THCHUTIHHBI

B nensx peanuzanuu CHCTEMHO - AESITEIBHOCTHOTO MOAXO0/1A MPH MPETOAaBAHNN THCLUTUTHHBI
UCTIONB3YIOTCSI COBPEMEHHBIE 00Pa30BaTENIbHBIE TEXHOJIOTHU: HH(OPMAIIIOHHO-KOMMYHIUKALIHOHHBIE
(MyJIbTUMETUIHBIE TTPE3EHTALNH), TPOOIEeMHOro oOydeHus (mpodaeMHOe U3JIOKEHHE, CO3AaHne Mpo-
ONeMHBIX CUTyaIuii), 3m0poBbecOeperaroime oOpa3oBaTeNibHbIE TEXHOJIOTHH, METOJT TPOEKTa

B couerannu ¢ BHeaytuTOPHOH paboTOM 1i1s1 POPMUPOBAHUS M PA3BUTHSI OOLIMX KOMITETEHIMH
00y4arImuxcs MPUMEHSFOTCS] aKTUBHBIE U MHTEPAKTHBHBIE (POPMBI IPOBEACHUS 3aHATHI (TPyMIIoBast
U MHOVBHUYaJbHAs KOHCYJIBTALIUH, TPYIIIOBAst HUCKYCCHST).

JIis poBeeHUs TEKYLIero KOHTPOJIS 3HAHHUH MPOBOISATCS YCTHBIE (MHANBUAYAJIbHBIN 1 PPOH-
TaJIbHBIN) ¥ MUCbMEHHBIE OMPOCHI (TECTUPOBAHMUE).

18



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJINHbI
KoHTposp 1 oneHKa pe3yinbTaTOB OCBOCHHs JUCLIUIUIMHBI OCYLIECTBIISIETCS MPEnogaBa-
TEJEeM B MPOLIECCE MPOBEACHUS NMPAKTUUECKNX 3aHATHH U 1a0opaTopHBIX padoT, TECTUPOBAHUS, a
TAKKE BBITIOJHEHUST O0YYarOIUMHICS HHANBUAYAIBHBIX 33aHUH, TPOEKTOB, UCCIEIOBAHHA.

PesyabTaTnl 00yyeHus

®opMBbI U MeTOIbI KOHTPOJISI H OLIeH-
KH pe3yJIbTATOB 00y4eHus!

2

e JIu4yHOCTHBIE:
JI1 - JI4

1 IToaroroBka u.3amura pedepaTos 0
KU3HEEATENIbHOCTH PYCCKUX YUEHBIX —
xumukax: J[.M.Menneneese,

M_A Bytnepose

2. OdopmiieHre ipe3eHTalui O TOCTH-
KEHHSIX B 00JIAaCTH XUMUHU

3. UnnuBuAyanbHbIil NPOEKT

¢ MeTalnpeaMeTHbIe:
M1 -M2

OdopmineHue npe3eHTaui O MpaKTH-
YECKOM 3Ha4YCHHUH BCIICCTB, OTHOCA-
HUXCA K pa3HbIM KJIaCCaM

® MnpeaMeTHbIE:
I11 - 116

1. TectupoBanue

2. KontponbHast pabora

3. CamocrosTenbHbIe pabOTHI 1O H3y4a-
€MBbIM TeMaM

4. I'padrueckue AUKTAHTHI

5. YCTHBIN 1 NUCBMEHHBIN ONPOC

6. IIpoBepka jadopaTOpHBIX PadOT

7. IlpoBepka mpakTU4ecKux paboT

8. PemieHue skCriepuMeHTaIbHBIX 3a71a4
9. UnnuBuayanbHble NPOEKTHI
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