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AHHOTAUUA K padoyeil mporpamMMe JIMCUMIIMHBI

«XuMua»

[Iporpamma y4eOHOTO Kypca «XHUMHS» COCTAaBIEHa B COOTBETCTBHHM C TPEOOBAaHUSIMH K
00s13aTeIbHOMY MHUHHMYMY COJEp)KaHHS H  YpPOBHIO IOJTOTOBKH  CIICIHAIHUCTOB TS
cneupanbHoct  24.05.07  «Camonéro- M BepTOJIETOCTPOEHUE»,  CHELUANM3ALUU -
Beproneroctpoenue u padpadboTana s 04HOW (GOpMbI 0O0yUeHHS, 3209HON (POPMBI 0OyUEHUS U
3204HOI (hopMmbI 00yueHUs (yckopeHHoe oOyuenue Ha 6aze CI'TO).

TpymoeMKOCTh AUCHUIUIMHBI COCTABIACT 4 3aUeTHbIC eNUHUIBI, 144 akaJeMUYeCKHX YacoB
(72/18/16 uac- koHTakTHas pabota (B ToMm umcie yekiun 36/10/8 dac., maboparopnas pabora
36/8/8 wac) m 72/126/128 dac, camocTOsATENbHOM padoTh). [l1aHOM MpeayCMOTPEHO aKTUBHOE
oOyuenue 22/6/6 yac. Bum KOHTpOIIS- 3a4eT.

[IpenogaBanne XMMUM B HEXMMHUYECKOM BY3€ OTJIMYACTCS OT IIKOJBHOTO HE CTOJIBKO
IIUPOTOM OXBaTa MaTepHaia, CKOJBKO TIIyOMHOH ero paccMoTpeHus. OCOOCHHOCTBIO JaHHON
y4eOHOW MPOrpaMMBI SIBIISIETCS TO, YTO aBTOP CTPEMHUTCS YIETHTh 0c000€ BHHUMAaHHE BOIPOCAM,
MO3BOJISTIOIIUM O00O0OIINTh U OOBSCHUTH HEOOXOAMMBIA OyIyIIMM CIEIHAIACTaM Marepuai Mo
COCTaBy M CBOMCTBaM BEIECTBA, pPa3yMHO pas3rpy3HB OMHCATEIbHYIO YacTh Kypca. Kypc xumunm
Ha OCHOBE JAHHOM TMpPOTpaMMbl HE TIpeIyCMaTpHBAeT NPUMEHEHHS DIIEMEHTOB BBICIICH
MaTeMaTUKH, TaK KaK MpeJHa3Ha4eH JUIs CTYJICHTOB IEPBOTO Kypca, KOTOPBIE ele He BIAJCIOT
COOTBETCTBYIOIIUM MaTE€MaTHYECKUM aIllapaToM.

CamocrositenbHass paboTa CTYJEHTOB 3aK/IIOYaeTcsi B MPOpabOTKE JIEKIUOHHOTO
Marepuana ¥ JOTOJHUTEIbHOW JTMTEpaTyphl, PEHICHUH 3a/ad M MOJATOTOBKE K JIAOOPATOPHBIM
pabortam.

OCHOBHOH TWENBbI0 JAaHHOTO Kypca SBISICTCSA pa3BUTHE Y CTYACHTOB XUMHYECKOTO
MBIIUICHUS C TEeM, YTOOBI OyAyIMil CIEMUaJIMCT MOT HE TOJBKO CaMOCTOSTENBHO peIIaTh
pa3IM4HbIe XUMUYECKUE TPOOJIEMbl, HO M MEPEHECTH OOIIMEe METOAbI Hay4HOH paboThl B CBOIO
podeCCHOHATBHYIO chepy.

[lpyn uM3yyeHMM XMMHU OYEHBb OOJIBIIOE 3HAUEHHE HMMEET JIAOOpaTOpHBINA MpPaKTHKyM. B
Xoze J1abopaTOpHBIX pabOT CTYJEHT MOXKET NPOCIeIUTh 3aKOHOMEPHOCTH XUMHYECKUX
MPOIIECCOB, MCCIIENOBATh BIHMAHHE PAa3TUYHBIX (DAKTOPOB HA TO WM JIPYroe SBICHUE, Y3HATh W
3allOMHUTH CBOWCTBAa BEIIECTB, a TaKXe OBIAJETh TEXHUKOW HECIOXKHOTO XHMHYECKOTO
JKCTIepUMeHTa. B mpomecce ma0OpaTOpPHBIX 3aHATHA  CKIAQJIBIBAIOTCA TAKXKE HABBIKU
opraHuzanuu paboyero Mecra, COOPKM HECIOXKHBIX NMPUOOPOB M COONIONEHUS MPAaBUII TEXHUKU
0€3011aCHOCTH.

HCO6XOI[I/IMI)IC Ha4daJIbHBIC TpC60BaHI/I$I K JUCLUIIJIMHE «XUMHSA» BKIIOYAIOT 3HAHHUC



OCHOB XUMHH, MaTeMaTUKH, (PU3UKHU U OUOJIOTUU B OOBEME CPEIHEH IIKOJBI.

B pe3yibTaTe U3Yy4YCHUA NUCHUILIMHBI «XHTMUS CTYACHT JOJIKEH MMETH MPEACTABICHUC!:

- 00 OCHOBHBIX XMMHUYECKHUX CHCTEMax U mpoueccax;

- O B3aUMOCBSI3M MEXKIYy CBOMCTBAMU XMMHUYECKOW CHCTEMbI, MPUPOJON BEUIECTB U MX

PCAKITMOHHON CITOCOOHOCTBIO;

0 METO/IaX XUMHUYECKOU HJICHTH(HUKAIIH

BEIICCTB;

- 0 HOBEHIIINX OTKPBITHUAX B 00JIaCTH XUMUHU U NEPCICKTHBAX X HUCIIOJIB30BAHUA,

- 00 OCOOCHHOCTSIX OHMOJOTHMYECKOH (OPMBI OpraHU3aAMU MaTepUd, OMOXUMHUYECKUX

mponeccax u MeM6paHHBIX TEXHOJIOTHAX.
3HaTb U YMCTh HUCIIOJIB30BATh:

- OCHOBHBIC ITIOHATHA W 3aKOHBI XUMHUU,

METOABI TECOPETUIYCCKOI'O0 U SKCIIEPUMCHTAJIBHOI'O MCCIIEJ0OBAHUSA B XUMHU,

YMETb OHLCHHUBATh YHCJICHHBIC TIOPAAKKA BCIWYMH, XAPAKTCPHBIX I XHUMHYCCKUX

MIPOIIECCOB.

HUMETH OIIBIT:

- TIOCTaHOBKM W TUIAHUPOBAHUS HECJIOKHOTO XHMHUYECKOTO JKCIEPHMEHTa, BbIOOpa
COOTBETCTBYIOIIMX MPHOOPOB M MAaTEMaTHYECKOTO 00ECIICUCHUSI.

B pesymprare wu3ydeHHs JaHHOW JUCHMIUIMHBL Yy OOyYarommxcs (QOpMHUPYIOTCS
clenyromme  OOMIEKYJNbTYpHBIE H  oOmenpodeccHoHanbHble, W  MpodeccHnoHaATbHbIC
KOMITETCHITUH
Kon u ¢popmysmpoBKa KOMIIETSHIIMN Otansl HOPMUPOBAHHUST KOMITETCHIIUN

3Haer METO/IbI aHAIHM3a ¥ 0000IIEHIS
OK-7 - BmageHue  KyJIbTypou 0000111aTh, TIPOBOJTUTH aHAJIN3, KPUTHIECKU
MBIIILICHYS, CTIOCOOHOCTBIO K | oot OCMBICJUBATh, CHCTEMATH3HPOBATb,
00001IeHNI0, aHATN3Y, KPUTHIECKOMY TIPOTHO3HUPOBATh, CTABHTH TIEJTM U BHIOMPATH ITyTH
OCMBICJIEHHIO, CHCTEMATH3AIIH, WX JIOCTVDKCHUSI
npongosnpommn% TIOCTaHOBKC KyJbTYPOil MBIIITEHHS], CTIOCOOHOCTHIO K
enmed W BRIOOpY  IyTeH  HMX Braeer 000OIIIEHHIO, AHATM3Y, KPUTHYECKOMY
AOCTHKCHWA, OCMBICJICHHIO, CHCTEMATH3ALINH,

MIPOTHO3UPOBAHUIO

OIIK4 - CIIOCOOHOCTRIO | 3HAeT METO/TBI TIPOBEICHHSI HAYYHBIX MCCIIEIOBAHHI
OpraHu3OBbIBATE  CBOM TPyl M CTIIOCOOHOCTH K PAboTe B KOJUIEKTHBE,
CaMOCTOATETIBHO OLCHUBATL | Yyieer | CIIOCOOHOCTBEO B KAYECTBE PYKOBOIUTENS
Pe3y/IBTaThl CBOCH MPOECCHOHATBHOM TIOZIpa3/ICNIeHNs], JIUIEPa TPYIILI PAOOTHHAKOB
JEATENPHOCTH,  BJIAJCTh  HABBIKAMHA
CAMOCTOATENBHOH  paboTEL, B TOM Briaeer | HABBIKAMH CAMOCTOSITEILHOI PaGOTh, B TOM UHCIe
duciie B CQepe MPOBENCHI HaYdHBIX B c(epe NMPOBEICHNS] HAyYHBIX UCCIIS/IOBAHHH
HCCIIC/IOBAHHN:
I[IK-1 - TrOTOBHOCTH K peIICHUs 3pact €CTeCTBEHHOHAYYHbIE [IMCIMIUIMHBI B OOJIACTH
CJIOKHBIX ~ WHDKCHEPHBIX  3ama4 ¢ TIPUHSTHS PEIICHHH CITIOKHBIX MHKEHEPHBIX 337189




HCIIONB30BAHAEM 0azbl 3HAHMIA .
MATEMATHIEC u | Vacer MCIIONB30BaTh 0a3bl 3HAHMI ECTECTBEHHOHAYYHBIX
eHImHOHIaJm x e JICIUTITAH YIS PEIICHHI HIKEHEPHBIX 33124
(MOJI}’JIGI/I); Buiazeer 3HAHMSIMHA ~ €CTCCTBCHHOHAYYHBIX JUCIUIUIMH B
PCIICHIN MHKECHEPHBIX 3a71a4
3HaeT CTIOCOOBI ¥ TIOPSZIOK TIPOBEIICHNUS SKCTIEPUMEHTOB
[1K-18 - rOTOBHOCTB K MOJTOTOBKE Viaeer TIPOBOJIUTH AHAJTH3 110 PE3YJIbTaTaM TPOBEICHHBIX
TIPOBEICHHIO 3KCIIEPUMEHTOB 1 HKCIICPUMEHTOB
aHaJI3y UX PE3YJIbTATOB, Brameer | MCTOAAMH aHATIH3A PEsy JBTATOB MPOBEICHHBIX
HKCIICPUMEHTOB
3naer CTPYKTYPY M COJEP/KaHNE OTUETOB T10
ITK-20 - rOTOBHOCTb K y4acTHIO B BBIMOJHACMBIM 3a/[aHIAM
COCTaBJICHUH OTYETOB IO Ymeer COCTABJISITh OTYET T10 BBITMOHCHHOMY 3a/IaHHIO
BBbINIOHCHHOMY 3a/IAHHIO. Biancer | MABPIKAMH YHACTHS B COCTARMCHHH OTHETOB 110

BBIIIOJTHCHHOMY 3aIaHHIO

Jis hopmupoBaHMS BhIMICYKa3aHHBIX KOMITETEHITMN B paMKax TUCIUTUTHHBI «XHUMUS»

MIPUMEHSIFOTCSI  CIICIYIOIINE METO/Abl aKTUBHOTO/ MHTEPAKTUBHOTO OOydYeHHs: JeKius-Oecena,

JICKOHA-BU3YyaIn3anus, HpO6J'ICMHa$I JICKIUA, MPOCKTUPOBAHUEC, MACTECP KJIACC, MHTCIIJICKT KapTa,

00y4aroIyii CIICHapHii; TBOPYECKUE 3aJIaHUsI C MCIIOJIb30BaHHEM HHTEPHET-PECYPCOB.




I. CTPYKTYPA U COJEP KAHUE TEOPETUYECKOM YACTH KYPCA
Tema 1. Teopernueckass ocHoBa xumuu. CTexmomMeTrpuyecKue 3aKOHBI

xumum. (2/0 gac.)

1. OcHOBHOE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YUYEHUE.

2. OCHOBHBIE MOHATHUSI XUMHH.

3. OCHOBHBIE CTEXMOMETPUYECKUE 3aKOHBI XUMUH.

Te3ucur.

Ha mnpoTsikeHuM BcexX 3TaloB CBOETO CTAHOBJIEHUS KaK HAYKH, IJIABHOM
3ajaueil  XMMHU ~ COXPAHSJIOCh  CTpeMJIEHHE  OOBSICHUTH  YCTPOWCTBO U
MHOT0O0Opazue okpyxkatomero wmupa. (CoOOTBETCTBEHHO YPOBHIO Pa3BUTHUSA
o0IIecTBa MOSBJSUIMCH PA3HBIE TEOPHH, OOBSICHSIONINE MPUYUHBI MHOr000pasus
OKpy>Xarolenl AehHcTBUTENbHOCTU. Jlumbp BO BTOpod mosioBMHE 18 Beka, B
pesynbTate uccineaoBanuii M.B. JlomoHocoBa, xumusi opMupyeTcsi Kak Hayka,

633HPYIOI_I1&$ICSI Ha TOYHBIX KOJIMYCCTBCHHBIX JAdHHBIX.

M.B.JIOMOHOCOB CO34a€T OCHOBY aTOMHO-MOJIEKYJISIPHOM TEOPUH, BBOJS
TaKhe TOHATUS KaK «amomy» N «monrexkynay. CoOBpeMEHHass XHUMHS OIEPUPYET
TaKUMU TOHATUSIMHA KaK aTOM, MOJIEKYyJlia, MOJb BEIIECTBAa, aTOMHAas Macca,
MOJIEKYJISIpHAsE Macca, MOJSIpHas Macca, MOJLSIpHBIM 00beM (11 ra3000pa3HbIX

BEILIECTB).

dyHIaMeHTaM COBPEMEHHOM aTOMHO-MOJICKYJSIPHOW TEOPUM  SIBIISIFOTCS
cmexuomempuyeckue  3aKOHbl W 3aKOH  COXPAHEHHsT MacChbl  BEIECTB.
CTexuoMeTpuyeCcKUMH 3aKOHAMHU Ha3bIBAIOT 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH

OKBUBAJICHTOB, 3aKOH 00BEMHBIX OTHOIICHUH M 3aKOH KpaTHBIX OTHOIIICHUH.

B coorBercTBMM ¢ TUIIOM KPUCTAJLUIMYECKOM  PELIECTKH, TBEPJbIE
HEOpPraHWYeCKHe BEIIeCTBA JETATCS Ha OepTOUTUABI U JanbTOHUABL. [IpuMeneHue
3aKOHOB CTEXMOMETPHH K JIFOOBIM XMMHUYECKUM COCTUHEHHSIM HE3aBUCHUMO OT UX

CTPYKTYpbl HENpaBOMEPHO. B HacTosiiee BpeMsi CTEXUOMETPUUECKUE 3aKOHBI



dopmupyeTcss ¢ Y4eTOM €IMHCTBA MOJEKYJSIPHOW W HEMOJEKYJSpHOW (Qopm

CymeCTBOBaHMA BCIHICCTBA.

Tema 2. OcHOBHBIE KJIACChl HEOPraHUYeCKHMX coelMHeHUil. OCHOBHbIE
THIIbI XUMUYECKUX peakuuii. (2/1 4ac.)

1. OcHOBHbBIE HEOPTraHUYECKHUE COCITUHEHMUS.
2. XVMMHYECKHE PEAKIINH.

Te3ucu.

Oxcunpl: cocTaBbl, Ha3BaHWe, Kiaccuukamus, ¢Gopmyna, MOTydEHUs,
¢usmueckue W XuMudeckue cBoiicTBa. (OCHOBaHHWS: COCTaBbl, HAa3BaHHE,
knaccudukanus, (opmyna, MmonxydeHHus, (U3NIECKHE W XUMHUYECKHE CBOWMCTBA.
Hlenoun. KucnoTel: coctaBbl, Ha3BaHUe, KiaccUpUKaIys, Gopmyna, MOTyUSHHS,
¢usmueckue u XuUMH4Yeckue cBoiicTBa. (OcHOBHbIE cBoiicTBa Kucinor. Comu:
COCTaBbl, Ha3BaHUE, Kiaccupukanus, Qopmyna, mNoIydeHHs, (UIUIECKUE U

XUMHYECKUE CBOMCTBA. [lepokcupl.

Xumuueckue  peakuud.  OCHOBHBIE  TUINBl  XMMHUYECKMX  PEaKLIMM:
NPUCOCTUHEHUS, Pa3I0KEeHUs, OOMeHa M 3aMelIeHHs. [epMUYECKHE PEaKIIHH.
HeoOpatumble u oOpatumble peakuuid. OCHOBHBIE KpUTEPUHM MPOTEKAHMS

XUMHAYECKUX PEAKIUM.

Tema 3. OcHoBbI cTpoeHus BemecTsa. CoBpeMeHHOe IMpeacTaBJICHHE O
cTpoeHnu aroma. (2/1 4ac.)

Te3ucu.

Jlo xoHna 19 Beka B Hayke rOCHOJCTBOBAJIO yOEKIEHHE, YTO ATOM €CTh
HauMEHbIlAasl YacTHLA IPOCTOrO BEIECTBA, Mpeneda ero Aeaumoctd. OngHako
OTKpPBITHE TaKWUX SIBJICHUH, KaKk paJdOAKTUBHOCTH, SIBJICHUS 3JIEKTPOJIM3a,
OTKPBITHE PEHTI€HOBCKHUX JIy4eil, CBUJIETEIbCTBOBAIU O CJIOXKHOCTU CTPOEHUS

aTOMOB.



C Toro MomeHTa, Kak ObLJIO YCTAHOBJIEHO, YTO aTOM SIBJISIETCSI CIIOKHOM
CHCTEMOM, yCWIHMA YYEHBIX OBUIM HamNpaBiCHbl HAa YCTAaHOBJICHHWE BHYTpPEHHEU
cTpykTypbl aroma. [logBunuce mnepBble Mmojenu aroma: Tomcona, Haraokw,
[TaBmoBa, Ywmuepuna. OmnbiTel Pesepdopna (1911) mo paccesHuio a-gacTtuil
NPYBENIN K IJIAHETAPHOW MOJIENIM aTOMa: B LIEHTPE COCPEIOTOUYCHO TMOJIOKUTEIBHO
3apsDKEHHOE  SIIPO  OYeHb Majoro pa3mepa, HO OOJBIION MacChl, a BOKpPYT
BpalAlOTCs OTPUIATENIbHO 3apshKEHHBIE 4YacTUIBl (deKTpoHbl). Hemoctatku
IUTAHETApHON MOJENU MPUBENIN K MOsBIEeHUI0 Mojenu bopa (1913).

CocrosiHME 3JEKTpOHAa B aTOME OIHUCHIBACTCS YETHIPbMA IapaMeTpamu,

KOTOPBLIC HA3bIBAIOTCA, KBAHTOBLIMU YHCJIAMMU. FJZGG}}‘OC K6dHmMoeoe 4Yucmio (I’l),

XapaKTePU3yEeT SHEPTUI0 3JIEKTPOHA MM SHEPreTUYECKUl YypOBEHb, Ha KOTOPOM
OH Haxoautcs. OHO ompezerseT pa3Mepbl aTOMHOM OpOUTAIM U MOKET MPUHUMATh

3HaueHust or 1 1o o0o. OpbOumanvroe keammosoe uyucno (I), XapakTepusyer

Pa3iInIHOC JJICKTPUUICCKOC COCTOAHHC OJBJICKTPOHOB B AAHHOM KBAHTOBOM CJIOC.
DTO KBAHTOBOE YHCIIO XapPaKTCPU3ycCT er'IOBOfI MOMCHT KOJIMYCCTBA ABHXXCHHA
QJICKTPOHOB, 3aBUCUT OT TJIABHOI'O KBAHTOBOI'O YMCJIa XU IPUHUMACT 3HAYCHHUA OT @)

no n -1. Macnumnoe «xeanmoesoe uucio ny CBA3aHO C MArHUTHBIM MOMEHTOM

AJIEKTPOHA U XapakTepU3yeT IMPOCTPAHCTBEHHYIO  HampasieHHocTh  AQO
OTHOCUTEILHO W30paHHOTO HAMpPABJICHUS WM OTHOCUTEIIBHO HAIMPaBIICHUS
MarHuTHoro nojs. M, HakoHel, COCTOSHHUE 3JIEKTPOHA OIKCHIBAETCS CHUHOBbLM

K68AHMOBbIM _YUCIOM S, XAPAKTEPU3YIOIIUM COOCTBEHHBI MAarHUTHBIA MOMEHT

DIIEKTPOHA, O0O0YCJIOBJICHHBIN IBHKCHUEM JJICKTPOHA, 00YCJIOBJICHHBIN JBHKCHUEM
AIIEKTPOHA BOKPYT COOCTBEHHBINA OCH.

Pacmipenenienuie 2JIEKTPOHOB B aTOMax »JJIEMEHTOB OIPEICISETCS TPeMs
OCHOBHBIMH TIOJIOKEHHUAMU: npunyunom Ilaynu, npasurom XyHoa, npuHyunom

HauMeHbulel IHEp2UU.

Tema 4. Ilepuoanyecknii 3aKOH U €ro 3HAYeHHUS] B M3YYCHUH XUMMH
okpyxatomiei cpeanl. [lepuoguyeckas cucrema. (2/1 uac.)

1. Ilepnognueckuii 3aKOH.



2. CTtpoeHue MepuoauvecKoro 3aKoHa
3. Ileprogu4HOCTH CBOMCTB AJIEMEHTOB.

Tezucwi.

XuMUYecKue 37eMeHThl. OTKpBITHE MEepUOANYEcKOro 3akoHa. CoBpeMeHHas
dbopMyIupOBKa MEPHOAMYECKOTO 3akoHA. DU3MYECKUN CMBICT TEPUOIUUECKOTO
3akoHa. Ctpoenne nepuonumyeckoit cuctemsl J[.M.MenneneeBa. Ilepuon. I'pynmna.
I'maBHass u mnoOouHas mnoarpymma. Ilepuoguyeckas cucreMa W 3IEKTPOHHOE
CTPOCHHE AaTOMOB. BaJeHTHOCTh M CTENEHb OKUCIEHHUS BJIEMEHTOB TJIABHBIX U
noOOYHBIX  MOATpymm  nepuogudeckor  cucrembl  JI.M.  Menneneena.
PacnpocTpaHEeHHOCTP XMMHUYECKHX 3JEMEHTOB MEPUOJNYECKOW CHUCTEMBI B
npupojie. 3aKOHOMEPHOCTH pacIipe/iefieHus: OMOTEHHBIX 3JIEMEHTOB 1O S-, p- , d-,

f- OGmokam mepuoamueckoi cucreMsl 3nemeHToB [[.J1.Menneneena.

Tema 5. Xumudeckas cBsa3b (2/1 4gac.)
Te3ucur.

ATOMBI B ONPEIEICHHOM KAa4eCTBEHHOM M KOJWYECTBEHHOM OTHOUICHUU
OOBEIMHAIOTCS B MOJICKYJIBI ~ Onarofaps BO3HUKHOBEHHIO MEXIy HUMH
XUMHAYECKUX CBSA3EH. XUMUYECKHAE CBSI3M MEXKIYy ATOMAaMHU Pa3JIMYHBIX 3JIEMEHTOB
OTJIMYAIOTCS 10 CBOCW MPHUpOJE: CIOCO0y OOpa3oBaHMS, JSHEPTUH, JJIWHE U T.JI.
Hctopuueckn CBs3W JNENATCS Ha CIEAYIOIIWE THUIIBL: KOBAJIECHTHBIE, MOHHBIE U

MCTAJINIMYCCKUC.

Kosauenmnas ceésa3b MOXeT ObITh 00pa3oBaHa Kak OOMEHHBIM MEXaHH3MOM.
CamMbIM TJIaBHBIM TIpU 0OpA30BaHUU KOBAJICHTHOW CBSI3U IO JTIOOOMY MEXaHU3MY
SIBIISIETCS. BOBHUKHOBEHUE OOIIEW Taphl JCKTPOHOB MJISl JBYX paccMaTpUBAEMBbIX
aTOMOB. Henonsapnou KoeanieHmHas c65A3b TOIY4YaeTCs B TOM Clly4ae, Kornaa
CBS3BIBAIONIMECS  MEXKITy Cco0OM  aTOMbl HWMEIOT OJAHY ©U Ty K€

snekrpoorpurareasHocts (H2, O2 uT.1.)

Uem Ooubllie CMEIIEHUE CBS3BIBAIOIICH AIICKTPOHHOM Tapbl K OJHOMY U3

aTOMOB, T€M OJIM)KE CBS3h K MOHHOU. YWCTO uOHHOU 653U HE OBIBAET, MOCKOJIBKY



9TO IMPUMCED Hay‘{HOﬁ a6CTpaKHI/II/I, I[O3TOMY 00 3TOM BHUJC CBA3U MOXHO I'OBOPUTH
KaKk O IMpCACIIbHOM ClIy4dac HOJISIpHOﬁ KOBAJICHTHOM CBsI3W. B orimuume ot

KOBAJICHTHOM CBSI3M MOHHAs CBSI3b SBJISICTCS HeHaHpaBﬂeHHOﬁ )41 HeHacmmaeMoﬁ.

Kpome mepeunciieHHBIX THUIIOB CBSI3U CYIIECTBYET €IIE 8000POOHASL C6:3b.
ATOM BOZOpPO/ia B COCAMHEHUSAX C CHIBHO DJIEKTPOOTPHIIATEILHBIMU 3JIEMEHTaAMHU
pruoOpeTaeT 3HAYUTENBbHbI — W30BITOUHBIN TTOJOKUTEIBHBIN 3apsi ¥ CTAHOBUTCS
CIOCOOHBIM ~ 00pa30BBIBATh JIOTIOJIHUTEIBHYIO CBSI3b C JIDYTHMH ~ aTOMaMH
AIIEKTPOOTPHUIIATEIBHBIX JJIEMEHTOB. Hammume BOJOPOIHON CBSI3W TPUBOJAUT K
oOpa3zoBanuto mnonauMmepoB-accormatop Ttuna (H20),, (HF), u mnoBsimeHuto

TEMIICPATYPHI IJIABJICHUA U KUIICHUS BCIICCTB.

K XapaKTCPHbIM 0COOCHHOCTSIM KOBAJICHTHOM CBiA3HU OTHOCATCA
HaCbIMacMOCTDb, HaIIpaBJICHHOCTDb 141 MoJIpU3yEMOCTD. OHpe,HeJICHHaH
IMOCJICAOBATCIIBHOCTD CBsI3CM aTOMOB B MOJICKYJIaX MW HX HAIPABJICHHOCTL B

IMPOCTPAHCTBEC OIIPCACIIAIOT TCOMCTPHUIO MOJICKYJIBI.

Tema 6. OcCHOBbI XMMHUYECKOM TePMOAUHAMHUKHA M KUHeTHKH. ( 4/1

yac.)

1. DrneMeHThl XUMHUYECKON TepMOJIMHAMUKU. TepMOXUMHUSL.
2. CKOpOCTh XUMPTUYECKUX PEAKIIUH.
3. XuMHYECKOe paBHOBECHE.

Te3ucwi.

Tepmoxumus. TepMmoxumuueckue ypaBHeHMs. Teriora oOpa3oBaHusa. B
KayeCTBE CTAaHJAPTHBIX YCIOBUH B TEPMOJIMHAMHMKE NPUHHUMAETCA TEMIIEpaTypa
298K u masrenme 1,013-10° Ila. Temiors! 0OpasOBaHMS B O9THX YCIOBHSIX
Ha3bIBAIOT CTaHAAPTHBIMH, JJII MHOTHX BEIECTB OHM MNPHUBOJATCS B TaOIHIAX
CHpPaBOYHOMN nuTEepaTyphl. TeruioBbie d(PPEKThl XUMUYECKUX PEAKUUN CBS3aHbI C
U3MEHEHHEM BHYTPEHHEW SHEPIHU CUCTEMBI IPU NEPEXOAE OT UCXOIHBIX BELIECTB
K mnpoayktam peakuud. Buytpenussi sueprus (U). Ouranbnusa. M300apHbiid,

I/ISOTepMI/IIICCKI/Iﬁ 51 H3OXOpH‘{€CKHﬁ IMPOUCCCHI. 3akoH [I'ecca. CJ'I@I[CTBI/IG n3



3akoHa ['ecca.. DuTponmeit S. M300apHO-U30TEPMUUYECKUN TMOTEHLUAN. DHEPIHs
I'n66ca. CaMompou3BOJILHOE MPOTEKAHHE XUMHUYECKUX IMpoueccoB. CKOpoCTb
XUMHUYECKUX PEAKIMM. 3aBUCUMOCTh CKOPOCTM XMMHYECKUX PEAKLIHUNA OT MPUPOJIBI
BELIECTBA, KOHLUEHTPALUH, TEMIIEPATYPBL, JaBICHUS U NPUCYTCTBHUE KaTaIA3aTOpPa.
Onepruga aktuBaiuu. Karanus. Bunabl katanuzatropoB. COCTOSIHUE CUCTEMBI, KOTIa
B HEM MPOTEKAIOT JBa MPOTUBOIIOJIIOKHO HAIPaBICHHBIX IPOLECCa C OJMHAKOBOU
CKOPOCTBIO,  HA3bIBAIOT XuMuueckum pasrHogecuem. Kaxmoe XHMHUYECKOE
PAaBHOBECHE YCTAHABIMBAETCS IPU ONPEICICHHOM 3HAYEHUU TPEX IapaMmeTpoB,
KOTOpBIE €r0 XapakTepu3yroT: 1) KOHLEHTpalMs pearupyrolux BEIIEeCTB; 2)
Temneparypa u 3) naBieHHe A ra3oB. MI3MeHeHHe OJHOro W3 3THX MapameTpoB
ONpENENSIET XAapaKTep BHEUIHETO BO3JCUCTBUS HAa CUCTEMY W NPHUBOIUT K
HapyLIEHUIO paBHOBecus. HampaBiieHHe CMEIIEHUsT PAaBHOBECUS OIPENEIAETCS

npasunom Jle llamenve.

Tema 7. PacrBopbl. Yuenue o pactsopax. KoHuenTpauum pacTtBoposB pi

cnoco0bl ux Bbipaxenus. ( 2/1 yac.)
Te3ucwi.

Pacmeopst - TOMOTEHHBIE CHCTEMBI, COCTOAIIME W3 JBYX WA Ooree
KOMITOHEHTOB, COCTaB KOTOPBIX B OMPEACJIECHHBIX MpelesaX MOXXET HEMpPEepPhIBHO
U3MEHSThCS. PacTBopuTeneM CYUTAIOT TOT KOMIIOHEHT, KOTOPBIM B JaHHBIX
YCIIOBUSIX HAXOJUTCS B TOM >K€ arperaTHOM COCTOSIHUM, YTO U OOpa3yOIIHMACS
pactBop. Ecmu o0a koMmoHEeHTa B OJMHAKOBOM arperaTHOM COCTOSIHMM, TO

pacTBOPUTENIEM SIBJISIETCS TOT KOMIIOHEHT, KOTOPBIM MpeodiajaeT B pacTBOPE.

Pacmeopenue - crnoxHblil (pU3MKO-XUMHUYECKUH mporecc. B 3aBucumocTn
OT TPUPOJBl PACTBOPUTENS W PACTBOPSEMOro BelIeCTBA NpeodiagaeT audo
¢uznyeckas, MO0 XMMHYECKasi CTOpoHa siBIeHus. lIporecc pacTBopeHHs] HE €CTh
IPOCTOE  CTATUCTHYECKOE  paCIpEeAc]CHHE  pPAacTBOPEHHOIO  BELIECTBA B

pacTBopuTesie. DTOT MPoIecC OOBIYHO COMPOBOXKIAETCSA: TEIJIOBBIM 3(PhEeKToM,



U3MEHCHHEM O00beMa H HHOI'’la HU3MCHCHHCM OKpPACKH. Cnoco0b1 BbIPAKCHUA

KOHICHTpPAIITU PaCTBOPOB.

Tema 8. Teopusi diekTpoiuTHYECKON auccounanuu. (2/1 4gac.)
Te3ucwl.

OCHOBHBIC TIOJIOKEHHUSI TEOPUM AJICKTPOJUTHYECKON aucconuanuii. Pacman
MOJIEKYJT ~ DJIEKTPOJIUTOB Ha  HOHBI B pacTBOPHUTENSAX  Ha3bIBACTC
ANEKTPOJIUTHICCKON auccoranyeid. BerecTBa, BogHBIE PacTBOPHI M pacIliaBhl,
IIPOBOJIAIINE IJIEKTPPTYSCKUM TOK HA3BIBAIOTCS JJICKTPOJIUTAMH, a BEIeCTBa
BOJIHBIE PACTBOPBI KOTOPHIE HE MPOBOJAT IJICKTPUUECCKUI TOK  HEIJIEKTPOJIUTAMH.
Crenenb juccourrarmptT. HMonnast cuna. Koncrtanta gucconmanuii. Cnabbl u

CUWJIBHBIC JJICKTPOJIMTHI. Poinp QJICKTPOJINTOB B IIPpOLCCCaX KUBHCACATCIBHOCTH.

Tema 9. Peakniun uonHoro oomena. MoHHoe mpousBeleHHE BOJbI.

Bonopoanwblii mokasareab. I'maposam3 cosieid.(2/0 yac.)
Te3ucwl.

Peaknun wonHoro ooOmeHa. Boma sBasercs cimabbIM  3IEKTPOIMTOM.
1
Koncranta puccommanuu Boasl npu 22°C  cocraBiser 1.8-10" ¢ HWonnsie
npousBeneHuss Boabl K. ITloHsTue kucnas, HeWTpaibHas W IIEJIOYHas cpena
IpUOOPETAIOT KOJMYECTBEHHBIN cMbICI. Elie yao0Hee i XapaKTEepUCTUKHU CPEIbl
+
MOJIb30BaThCsl JiorapumMaMu KoHieHTpauuu uoHoB H™ u OH , B3saThIMH C
oOpaTHBIMM 3HAaKaMH. DTH BEJIUYHHBI HA3bIBAIOTCS COOTBETCTBEHHO 68000POOHbLIM

U 2UOPOKCUIbHBLIM nokazamenamu U 0003HavaoTcs cumBosiamu pH u pOH.

Hanpasnenue obmennotl peakyuu MEXAy IBYMs 3JIEKTPOJIUTAMH B PACTBOPE

OoIpCaACIIACTCA BO3MOXKHOCTBIO 06p3,30BaHI/ISI HNX MOHaAMU:

1. MaﬂopaCTBOpI/IMOFO COCOMHCHMS, BBIIIAJaronIcro B BUJAC OCaJaKa,
2. MaJIOI[I/ICCOHI/II/IPOBaHHOFO COCINHCHUA, HOHa HJIn YCTOI\/’I‘IHBOI\/JI

KOMILJICKCHOM YaCTHIBI,



3. I'aza.

K mpomeccam, uaynmm B CTOpOHY 00pa3oBaHMsI Maj O JUCCOIMUPOBAHHBIX
COCIMHECHHM, OTHOCATCS TAKXKE peaKIMu HeUTpanu3anuu. [ uopoaus comnetl, Wi UX
0OMEHHOE B3aMMOJICMCTBHE C BOJOW, MPOMCXOAMUT JMIIb B TEX CIydyasx, KOrja
WOHBI, 00pa3ylomuecs B pe3yJbTaTe AICKTPOJUTHYCCKON JAUCCOLMAIIMN COJH, -
KaTHOH, aHUOH WM 00a BMECTE - CIOCOOHBI OOpa30BBIBATH C HMOHAMU BOJIBI
MaJIOJIUCCOIIMMPOBAaHHbIE  coequHeHus.  KonnmuecTBEHHOM — XapaKTEePUCTUKOM

TUAPONIN3a COJIEH MOT'YT CIIy’>KUTh KOHCTaHThI paBHOBecHA. K, ¢io,, [HIO]= Kryypoira.

Koncmanma eudponuza 1mo3BosiseT NMPUOIMIKEHHO BBIYUCIUTL h - cmenenw
2uodpou3a COJNH, T.€. OTHOIICHHE YHUCIa MOJIEKYJ, MOJABEPTIINXCS THUAPOIU3Y, K

o0mieMy 4rcity MOJIEKyJ conu, a Takxke pH pactBopa.

Tema 10. KommiekcHble coenunenusi. Homenkiarypa. ( 2/1 gac.)
Te3ucwr .

K konmy 19 B. HakomieH Oo0dbIION MaTepuaa IO OCO0O0M TpyIie
COEIMHEHMI, COCTaB KOTOPBIX HE HAXOAWJ OOBSICHEHUH C TO3ULMHN KIACCUYECKON
Teopun BajeHTHocTu. B 1893r. Anbdpen BepHep npennaraer koopounayuonHyio
meoputo, OOBICHSIONIYIO YCTPOMCTBO TAKUX COEIMHEHUM, KOTOpPbIE OH Ha3bIBAET

KOMIIJICKCHBIMM.

B cootBercTtBUU C Teopueil BepHepa B KakIOM KOMILJIEKCHOM COEIMHEHUU
pa3auyaloT BHYTPEHHIOD H  BHEWHIOW cdepy. LleHTpanbHbIl  3leMEHT
BHYTpEHHEN cdepbl KOMILIEKCa, BOKPYI KOTOPOTO TPYIIUPYIOTCS HMOHBI WU
MOJIEKYJIbI, Ha3bIBAIOT KOMNJIEKCO0Opazogamenem WIM LUEHTPAIbHBIM aTOMOM
(u.a.). Moubl wim MoJeKynbl, KOOPAUHUPYIOIIMECS BO3JIE 1I.a. BO BHYTPEHHEU

chepe Ha3bIBAIOTCS AUSATOAMU.

Yucno Mect BO BHYTPEHHEH cdepe KOMILIEKCa, KOTOPOE MOXKET ObITh 3aHSATO
JUTaHJaMU, Ha3bIBAIOT KOOPJIWHAIMOHHBIM YHKCJIOM WM KOOPJIMHAIMOHHON

BaJICHTHOCTBIO. KOOp,III/IHaLII/IOHHOC quCJIO (K‘{) 3dBUCUT OT LHCHTPAJIBHOI'O aTroMa:



yeM OoJIbIIe paanyc KOMHHGKCOO6pa3OBaT€JISI, TCM BbINIC K.4., YCM OoJIbIIIe

CTCIICHb OKHMCJICHHA II.a., TCM BBIIIC K.4Y.

KnaccubunupoBath KOMIUIEKCHBIE COEIUHEHHS MOXHO IO  pa3HbIM
npusHakaM. [lo xapakTtepy 3apsiga BHYTpeHHEH cepbl KOMIUIEKCHBIE COCTUHEHHUS
NOJPa3ACNSIOT HAa KATHOHHBbIE, AaHUOHHBIE M HelTpaibHble. [lo Xapakrepy
JUTAHJOB  BBUICTSIOT  aKBAaKOMIUIEKCHI,  aMMHAKaThl,  allMJOKOMIUICKCHI,
I'MJIPOKCOKOMIUIEKCHI, aMUHaThl M T.J. Hamuune 1uukioB BO BHYTpeHHEW cdepe
MO3BOJISIET BBIACIATh IUKIMYECKUE KOMIUIEKCHI, KOTOpPhIE OOBIYHO HA3bIBAIOT

XcJlaTaMH.

Tema 11. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE MPOLECCHl B XUMHH. (

2/1 4ac.)
Te3ucwr.

OxucaumenvHo-eoccmanogumenvuvimu peaxyuamu (OBP) Ha3bpiBaloT Takue

pCaKluu, B XO04€ KOTOPLIX Y ATOMOB HWJIM NOHOB U3MCHACTCA CTCIICHb OKUCJICHUA.

Bce OBP B 3aBUCMMOCTH OT TOro, MEXIy KakMMHU aTOMaMH U KakKHUX
BEUIECTB IPOUCXOAUT IEPEXOH DJIEKTPOHOB, MOXKHO pa3AeiiuTh Ha 4 TPYIIIbL:
MENCMONEKYIAPHbIE, BHYMPUMONEKVIAPHbIE, PEAKIUN OUCHPONOPYUOHUPOBAHUS,

PEAKLMU KOMNPONOPYUOHUPOBAHUA.

s cocraBnenus ypaBHeHudd OBP ucnonb3yroT memood nonypeaxyuii u

Memoo 2IeKMPOHHO20 banauca.

PeaKHHI/I OKHUCJICHUA-BOCCTAHOBJICHHA MOT'YT IIPOTCKAThb B PA3JIMYHBIX

cpenax: B KUCIION, HEUTPAIbHOM U IIEJIOYHOM.

Pacnonarass meramibl B MOpSAIKE BO3pACTaHMs CTAHAAPTHBIX SJIEKTPOIHBIX
NOTEHIMAIOB, TIONYYalOT psA0 HAnpsAXceHul, WIA JJIEKTPOXUMUYECKUN P

AKTHUBHOCTH MCTAJJIOB. 9H€KTpOJ'IH3 PaCcTBOPOB U PACIIaBOB. KOppOBI/IH MCTAJIJIIOB.



Tema 12. buoreoxummuyeckue HNUKJIbI BasKHeHIIMX 3JjeMeHTOB. ( 2/1

yac.)
Te3ucwl. :

DOneMeHThl HEOOXOAMMBIE JJIi  TIOCTPOCHUST U JKU3HEACSITEIIbHOCTH
Pa3IUYHBIX KJIETOK U OPraHU3MOB, Ha3bIBAIOT OMOTeHHBIMH 3jieMeHTamu. OOlee
IpEICTaBICHUEe O OMOreOXMMHUYECKHX ITUKIIAX JJIEMEHTOB. BoyblIol U Manblid
KPYroBOpOT OMOTeHHBIX 37eMeHTOB. KpyroBopt yriepojna, a3ota, cepsl, dhocdopa
U TSOKETBIX METaIoB B Ouocdepe. OpraHoreHbl. Makpo- U MHUKPOIJIEMEHTHI.
YapTpaMuKpo3JieMeHThI. [IyTH MOCTYIUIEHUSI XUMUYECKUX 3JIEMEHTOB B OPraHU3M

YCJIOBCKA.

Tema 13. OcHOBHBIC XUMHYECKHE IJIEMEHThI 3¢eMHOM KOpbI. ( 2/0 4ac.)
Tesucuwi.

PacnpocTpaHeHHOCTh XMMHUYECKMX 3JIEMEHTOB B 3€MHOM KOpE pa3inyHa.
Oxkono 50% wmaccel 3eMHOM KOpBI MPUXOAMUTCS Ha KHUCIopon, Oonee 25% - Ha
KpeMHHi. BoceMHaauaTh 3JIEMEHTOB - KHCIOpPOJ, KPEMHHUH, aTlOMUHUH, KeJe3a,
KaJbIIM{, HATPHUM, KaJuid, MarHui, BOJAOPOJI, TUTaH, yriepo, xjop, Gocdop, cepa,
a30T, Mapranern, ¢rop, 6apuit - coctaBisitoT 99,8% maccel 3emHOM Kopbl. Ha goio
BCEX OCTaJIbHBIX AJIEMEHTOB mpuxoautcs juiib 0,2%.

CrpoeHue 3eMHON KOpbl. XHUMHYECKHMM CcoOCTaB. MarMarudyeckue u
MeTaMoppuUecKue HOPO/IBI. Ocanounble MOPOJIbI. ['eoxumuueckas
KJacCU(PUKAIUS DJIEMEHTOB 3E€MHOM KOpBI: JHUTO(QUIbHBIC, XalbKO(PHUIbHBIE,

cuaepouiibHble, aTMOouIbHbIE U OuoduibHbIe. [loHsTHE O TIOUBE, ee QYHKIUU.

Tema 14. XuMuuyeckasi IK0JOIrMs OKPY/KAKIIEH cpeabl: aTMOc(epsl,
rugapocgeps! u surochepsl. ( 2/0 yac.)

Te3ucwor .



XUMHUYECKHEe  KOMIIOHEHTBhI  aTMocdepbl.  MICTOUHMKM  3arpsi3HEHUs
atMocdepbl. Kucnorueie noxau. IlapuukoBeiii addexrt. PaspyiieHune 030HOBOTO
ciios. Ilonsitue o cmore. Tunsl cmora.

XUMHUYECKU cocTaB ruapochepsl. AHTPONOTeHHOE BO3JCHCTBHE Ha
rugpochepy. OcobenHoctu 3arpsisHeHus. JKecTtkocTe W pH mpupogHBIX BOI.

AHTpOHOI‘eHHaSI ACrpaaanuda U 3arpA3HCHHUC I104YB.

Tema 15. MeToabl OYMCTKM W KOHTPOJISA 3arpsi3HAIOIINX BeleCTB B
okpy:kawomeii cpeae. ( 2/0 gac.)

Te3ucwl.

[IpuponooxpaHHasi JesSTEIBHOCTh JOJKHA OBbITh HampaBlieHa MPEXJIE BCETO
HAa YMEHBIIEHUE BO3JCHWCTBUE BPEAHBIX NPOU3BOJACTB HA MPUPOIY, CHUKEHUE
TEXHOTE€HHBIX HAarpy30K Ha BOJOEMBI, Jieca, MOJIA MPOMBIIIJIEHHBIE TEPPUTOPUHU.
Jnist 9TOr0 HEOOXOUMO CO37aBaTh HOBbIE OCHOBAHHBIE HA COBPEMEHHBIX HAYUYHBIX
NPEJCTaBICHUAX  TEXHOJIOTMHM, CIOCOOHBbIE  yJaBiMBaTh, MepepadaThiBaTh,
YTWIM3UPOBAaTh 3arps3HUTENM WM TOKCUKAHTBI, CMsr4yas WIM IpeIoTBpalas
BO3/ICUCTBUE DKOJOTMYECKA HEOE30MaCHOr0 MpEeANpHUsITHS  Ha OKPYXKAOIIyIO
cpemy. Merosibl OUMCTKH aTMOC(EPBI OT Ta3000pa3HbIX KHUCIBIX BEIOPOCOB.

Kpurepun onienku kadectBa okpy:xatouiei cpeanl. [TJIK.

Tema 16. XuMuyeckasi NPOMBINLICHHOCTh. Posb  XuMHUYeCKOH
NMPOMBIIJIEHHOCTH B CHCTEMe «IIPUPOAA-NIPOU3BOACTBO». ( 2/0 4ac.)

Te3ucwl

XuMHUUecKass MPOMBIIIICHHOCTh.  3arpsi3HEHUE  OKpPY)Kalolled  Cpesbl
OTXOJJaMH TPOU3BOJICTBA, MX Kiaccupukanus. OTXoIpl MPOU3BOJCTBA  BCE TO,
yro oOpa3yercs B TPOILECCE MPOU3BOJCTBA WIIM TOCIE 3aBEPIICHUS €ro IUKIIa
KpOM€ MPOAYKTOB WJIM PHEPTUU WM BEIIECTB/TIPEAMETOB IPOU3BO/ICTRA.

Cucrema «XMMHUYECKOE IMPOU3BOJICTBO - OKpY’Kaloulas MPUPOAHAsS Cpeliay.

BozneiicTBrue XUMUYECKOTO MPOU3BOJICTBA HA OKPY’KAIOIIYIO MPUPOIHYIO CpELy.



Tema 17. XumMudeckue MeToAbl OUYUCTKH CTOYHBIX BOI. ( 2/0 yac.)
Tezucwi.

XapakTepucTuka CTOYHbIX BoA. OOlee mpencTaBiIeHUe O METOAAaX OYUCTKU
CTOYHBIX BOJ. OYMCTKA CTOYHBIX BOJ OT CYCIIEH3MPOBAaHHBIX M 3MYJIbIMPOBAHHBIX
npumeceil. O4nCTKa CTOYHBIX BOJ OT PACTBOPEHHBIX HEOPTaHUYECKUX IPUMECEH.

XUMHUYECKHE METOAbl OYUCTKM CTOYHBIX BOJ: KOAryssuus, (QIoKysuus,
HEUTpAIM3AUA 3arps3HAIONIMX BEIIECTB, HMX OKUCIEHUE U BOCCTAHOBIICHHUE.
DNEeKTPOXUMHYECKHE W OMOXMMHYECKHE METOAbl OYHCTKH CTOYHBIX  BOJ.

Xumuyeckue, puzndeckue U (PU3NKO-XMMHUUECKHE METObl 00€33apakuBaHHUA.

II. CTPYKTYPA II COIEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
IIpakTu4yeckue 3aHATUA

[Io maHHOMY KYypCy HE NpPEIyCMOTPEHBI.

JlaGopatopubie padorsl (36/8 yac.)

Jlaboparopnass padora Nel. Texnuka Ja0oparopHbix  padoT.

XuMuueckasi mocyjaa u oopamenue ¢ Her. (2/0 gac.)

1. IIpaBuna paboThl B Ja00OpaTOpUN U OpraHu3alus padbodyero Mecra.

2. XuMHUecKas 1mocyja U 0COOEHHOCTH PadOThl C HEM.

3. TexHuka BBIIOJHEHHWS OTACIBHBIX OIEpAlMiA: B3ATHE BEIIeCTBA IS
NPOBEICHUS ONBITA; B3BEIIMBAHWC;, HArpeBaHWE; pACTBOPEHUE TBEPIBIX
BEILIECTB; OCAXJEHHE; OTACNEHHE OCaJKa OT PacTBOpa; MPOMBIBAHHE OCAIKa;
BBIMIAPMBAHKE PACTBOPOB W  BBICYIIMBAHHWE OCAJKOB, IPOKAJUBAHUE;
OTIpEeJIeNIEHUE TIOTHOCTH YKHUIKOCTH.

Homawnan paboma:



. XUMUYECKUN JUKTAaHT Ha TeMy «XUMHUYECKas TocyJa M 000pyIOBaHUM»,

¢dopma koHTpOIIs TUchbMeHHast (15 MuH.)

Teopust AMY 1 cTeXMOMETPUYECKUE 3aKOHBI XUMUU;

[loaroroBka K TECTOBOMY KOHTPOJIIO MO TemMe «AMY U cTeXMOMETpUYECKUE
3aKOHBI XUMUWY;

Jlutepatypa - 8. Ilepenmcare B mabopaTopHbI KypHan 5ad. paboty Ne2
«OmnpeneneHne >KBUBAJIECHTHOM Macchl MarHusi METOJIOM BBITECHEHUSD CTp. 47
-49.

Boinonauth ynpaxsnenuss u 3agaud Ne 1 6. Crp. 43; No 1-5. Crp. 49.
(;utepartypa - 8).

JlaGopaTtopnass  paGora Ne2. Teopermyeckne OCHOBbI  XHUMHM.

CrexuoMerpuyeckue 3aKOHbI XUMHH. (2/1 yac.)

A

OcHoBHbBIE TTON0KeHUT AMY;

KauectBeHHas xapakrepucrrka AMY;

CrexuomMeTpuyecKre 3aKOHbl XUMUH;

Jlaboparopnas pabota «OrmpeneneHrne SKBUBAICHTHON MacChl MarHusi METOJOM
BBITECHEHUS;

BriBogel 1 opopmiieHHE 1a00paTOPHBIX PadoT.

Homawnan paboma:

OcCHOBHBIE KJacChl HEOPTaHUYECKOW XUMHH. BUIIbI XUMUYECKUX PEaKIIMii;
[logroToBka K TECTOBOMY KOHTpOJt0 10 TeMe «(OCHOBHBIE KJIAacChl
HEOPraHUYECKON XUMHUWY;

JIuteparypa - 8. OTBeTuTh Ha Bompockl 1 - 9. Ha ctp. 153;

Beimonuuth ynpaxkHeHuit u 3agauu 1 - 6. ctp. 155. (muteparypa - 8);



5. Jlurepatypa - 8. Ilepenucarb B mabopaTOpHBIA KypHan ald. pabory
«ITomyuenue KUCIOT U OCHOBaHUU U coiyiek». ( Jurepatypa - 8, cip. 154 -

155).

JlaGopatopHasi pabGoraNe3 OCHOBHBbIE KJIACCHI HEOPraHMYECKON XMMUM.

Tunsl xumuyeckux peakumi. (2/1 gac.)

1. OcHOBHBIE KJIacChl HEOPraHUYECKOW XUMHU: OKCUJbI. KUCIOTHI, OCHOBaHUE U
comu. Ormpenenenue, HazBanue. Kiaccudukanus, crnocoObl MOTyYEHHUS,
XUMUYECKHE CBOMCTBA U NMPUMEHEHUE.

2. Buapl XMMHYECKUX PEAKIINIA;

3. BrmmonHenue u opopmieHue 1adopaToOpHON pabOTHI.

4. PenreHue THUIOBEIX 3aja4.

Homawnan paboma:
1. OCHOBBI XUMHUYECKON TEPMOTUHAMUKN W KUHETUKH;
2. JlaboparopHass pabora «CKOpOCTh XUMHUYECKHUX pEaKIuh. XUMUYECKOE
paBHOBecue». (Jluteparypa - 8. ctp. 105 - 107);
3. Vnpaxuenus u 3amauu 1, 3, 4, 5, 6, 7. (muteparypa - 8. ctp. 108);

4. TloaroToBka K TECTOBOMY KOHTPOJIIO MO TEME.

JlaGopaTtopnasi padora Ne4d. OCHOBbI XMMHYECKOH TEPMOAMHAMHUKH H

KuHeTuKHU. (3/1 yac.)

1. CkopocTh XxuMHUECKHX peakuuid. OCHOBHBIE (PAKTOPHI BIUSIOIIUE HA CKOPOCTb
XUMHUYECKUX PEaKLUH.
2. XUMHUYECKOE PABHOBECHE.

3. W3meHeHue 3HEpruu BO BPEMS XMMUYECKUX PEAKLINU.



4.
5.

1.

BoinonHenust nabopatopHoil paboTel U 0POpMIIEHHE.

KonrtposnpHas pabota. PemnieHue TUMOBBIX 3a7a4 MO TEME.

Homawnan paboma:

[loaroToBka K mepBOMY MOIYJIO MO TeMe «TeopeTHmyecKkrue OCHOBBI XUMHHM.
Ctpoenuss aroma. Ilepuommdeckass cucTeMa H TMEPHOAMYECKUN  3aKOH.
XuMHuuecKkasi TepMOAMHAMUKA ¥ KHHETHKA.

PactBoprl. CBoiicTBa pacTBOpoB. CriocoObl BbIpaXKeHHs KOHLUEHTPALUM.
JlabopatopHas pabota «I[IpuroroBnenust pactBopoB» (Ne la - 106;1B. Ne 2 6.)
Jlureparypa - 8. Ctp. 127 -129.

VYnpaxuaenus u 3amauu Ne 1, 3, 5, 7, 10, 15, 17,20, 22. (nmuteparypa 8. Ctp
130).

. IloaroroBka Kk KOHTPOJBHOU padoTe.

Jlaboparopnass pabdora Ne 5. PacrBopbl. YuyeHue o0 pacTrBopax.

KoHuenrpauuu pacrBopoB U cnoco0bl ux Beipa:keHus . (3/1 4ac.)

L.

1

3.
4.

PactBopel. CBolCTBa pacTBOPOB.

. PacTBOpHMOCTB BELLIECTB.

. CnocoObl BbIpaXeHHsS KOHLUEHTPALUK pacTBOPOB.

2
3
4.
5
6

Brinonnenue u opopmiienue nadbopaTopHoil pabOTHI.

. Pemienune TMIOBBIX 3a7a4 O TEME.

. TectoBast KOHTpOJBHAs paboTa.

Homawnan paboma:

. Teopust 3MEKTPOIUTUYECKON TUCCOLMALINU.

2.

JlaGopaTopHasi paboTa «DJeKkTpojuTUdeckas auccoumanus. Ne 2.3. 4y
Jluteparypa - 8. Ctp. 136,
VYnpaxuenus 1-6. Jluteparypa - 8. Ctp. 138.

[ToaroroBka k Tecry.



Jlabopatopnas  pabdora  Ne6. Teopusi  3JIEKTPOJIUTHYECKOU

auccounanmnu. (3/1 gac.)

NSy R W N

1.

. CBoiicTBa pacTBOpPOB KUCIOT. OCHOBaHUII U COJIEH.

Teopust dMEKTPOIUTUYECKON TUCCOLMALUN.
CreneHb U KOHCTaHTa JUCCOIMAIIHA.

CusnbHbIE U C1a0ble IEKTPOIUTHI.

Brimonnenne u odopmiienue 1aboparopHoit paboThI.
Pemennie TUMOBBIX 3aj1a4 1O TEME.

TecroBast KOHTpoOJIbHAsT paboTa.

Jomawnsan paboma:

Peakuuu wonHoro oOmena. MonHoe mpousBeneHue Boabl. BomopomHbiii

1oKas3arenb. [ uaponus coneu.

. Jlaboparopnasi pabora «Peakuuu B pacTBopax 3ieKTposuToB. [IpomsBeneHus

pactBopumoctH. No la; 16; Ne 2; Ne 3; No 4; No 5 u Ne 7ay. Jluteparypa - 8.
Crp. 142- 144.

. JlabopatopHnas pabora «MoHHOe mpou3BeAcHUE BOJBL.  BomopomHbIit

nokazarenb. ['uaponus comeid. No 1; Ne 2; No 3; No 4; No 5; No 6». JIutepaTtypa
8. Ctp. 151 - 152.

Yopaxuaenus u 3amaun. Ne 1; 2; 3; 4.(Jlutr. 8. C. 144-145).

Yopaxuenus u 3amaun. Ne 1; 3; 5; 6;7. (JIur. - 8. C. 153).

Jlabopatopnass padora Ne7. Peakuumu wuoHHoro ooOmena. HonHoe

npousBeaenne BoAbl. Bogopoanwblii moka3zareab. I'mapoaus codeii. (3/1 4ac.)

1.

Peakiinu nonHoro ooOMeHa.



[IpousBenenne pacTBOPUMOCTH.
HNonnoe npousseneHne Boabl. BoaopoaHbIN MOKa3aTeNb.
I'maponus cosen.

Brimonnenue u ogopmiienne 1abopatopHoi paboTHI.

AN A T i

Pelienne TMIoOBBIX 3ada4 110 TCMC.

HHomawmnana paboma:

1. KoMIiekcHbIE COEIUHEHMS.

2. JlabGoparopnas padota «KomruiekcHbie coenuaerus. Ne la; 16; No 2a; Ne 3 »,

JIuteparypa - 8. Ctp. 160 - 161.
3. VYnpaxunenus u 3agaun. Ne 1; 2. Jluteparypa 8. Ctp. 163.

4. TlonroroBka K KOHTPOJBHOU paboTe.

Jlabopatopuasi padora Ne§. KommiekcHsble coequHenns. (3/1 4ac.)

1. OcHOBHBIE MOJOKEHUSI KOOPJUHALMOHHON TEOPHUHU.
Tunel 1 HOMEHKJIATYpa KOMIUIEKCHBIX COEIUHEHUU.
Ha3Banne KOMIUIEKCHBIX COEIUHEHUU.

Brimonnnenue u odopmiieHne 1adopaToOpHON pabOTHI.

Pelienne TUIOBBIX 3aJa4 110 TCMC.

A i

Kontponbshas padora.

HHomawmnana paboma:

1. OKuCIUTENbHO-BOCCTAHOBUTEIBHbBIC PEAKIIUU.

2. JlaGopatopHas pabora «OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN.

METOAMYECKOMY YKa3aHMIO.
3. Vopaxnenus - Ne 1; 2; 3; 5; 6. JIuteparypa - 8. Ctp. 173 - 174.

4. TloaroroBka K KOHTPOJBHOM paboTe.

IIo



JlabopaTopnass paGora Ne9. OxucIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu. (3/1 4ac.)

1. OxucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

2. OKHCIUTEIBHO-BOCCTAHOBUTENLHBIE CBOMCTBA 3JIEMEHTOB.

3. CocraBnenust ypaHeHuii OBP. Meron mnonypeakuuii 1 METOJ 3JEKTPOHHOIO
Oananca.

4. BeinonHenue u odopmieHue 1a00paTopHON padOTHI.

5. Pemenue TMIOBBIX 3a/1a4 110 TEME.

7. KontposbHas pabora.

Jomawnsan paboma:

1. Buoreoxumuueckue MUKIbI BaXKHEUIINX DJIEMEHTOB.
2. JlaGopatopHas pabota «OmpenencHue coAepKaHUS KalblHs TPH aHAIU3e

TEXHUYSCKOM BOJbl IICPMAHI'aHATOMCTPHUYCCKHM MCTOIOM adHAJIMU3ad». Ilo

MCTOAUYICCKOMY YKAa3aHHIO.

JlabopaTtopnas pa6ora Ne 10. buoreoxumuyeckue IMUKJbI BaKHEHIIUX

3JieMeHTOoB. (2/0 4ac.)

1. OGmiee mpeacTaBiIeHHEe 0 OMOTeOXUMHUYECKUX IUKIaX JIEMEHTOB.

2. Bromonnenue u opopmiieHrne 1a60paTOpHON pabOTHI.

Jomawnsan paboma:
1. OcHOBHBIE XUMHUYECKHE DJIEMEHTHI 36MHOW KOPBI.
2. JlaGopatopHas paboTa «AHalIHM3 IMOYB - ONpEJEICHHE OOIICH IIeTOYHOCTH

». Ilo MeTOMYECKOMY YKa3aHMUIO.



Jlabopatopnas padora Nell.OcHOBHbIe XMMHYECKHE 3JIEMEHTbI 3eMHOM
KopbI (2/0 yac.)
1. OcHOBHbBIE XUMHYECKUE DJIIEMEHTHI.

3. Bemonnenue u opopmieHue 1a60paTOpHON pabOTHI.

Jomawnsan paboma:
1. Xumuueckasi 3KOJOTHS OKpY’Karolien cpenbl: arMmocdepsl, Tuapochepsl u
JTUTOCHEPHI.
2. JlaGopatopHas paboTa «AHaIM3 TIOYB - OIpeAeTeHue CcyiabdaT-noHa

I'paBUMCTPHUYCCKHUM MCTOAOM. IIo MCTOAJUYCCKOMY YKAa3aHHIO.

12 . JlabopaTopHas paGora Nel2. Xumuueckasi 3K0JI0TUsSI OKPYKAKOIIEH

cpenbl: atMocdepsl, ruapocdepsl u autochepsl. (2/0 vac.)

1. XuMuueckas 3KOJOTHSl OKpYy’Karolied cpeanl: arMocdepsl, ruapochepsl u
TUTOCGhEPHI.

2. Boimonnenue u odopmieHue 1a00paTopHON padOTHI.

Jomawnsan paboma:
1. Metoabpl OYUCTKM M KOHTPOJSI 3arps3HSAIONIUX BEHIECTB OKpYKaroIIen
CpeIibl.
2. JlaGoparopHast pabora «MeTo/bl OMpeaeaeHHs] OOIIEH >XECTKOCTH BOBI».

[To MeToguyeckoMy yKa3aHMUIO.

JlabopaTopnasi pabGora Nel3. Metoabl OYHUCTKH M KOHTPOJS

3arpsA3HAININX BelleCTB OKpY:Kawueil cpenbl. (2/0 yac.)

1. Kputepupr O1IeHKH Kaue€CTBO OKPY>KAIOIIEH Cpebl.

2. Boimonnenue u odopmMieHue 1ad00paToOpHON padOTHI.



Jomawnsan paboma:

l. Xumuyeckass MPOMBINIUIEHHOCTh. POJb XMMHYECKON MPOMBIIUIEHHOCTH B
CUCTEME « MPUPOAA - IPOU3BOJICTBO»
2. Jlaboparopnas pabora «Ilomyuenne mpoctoro cymnepdocdara». Ilo

METOIUYECKOMY YKA3aHHIO.

Jlaboparopnasi padora Nel4. Xumuuyeckasi NPpOMBIILICEHHOCTh. PoJb
XMMHU4Y€CKOl NMPOMBIILIEHHOCTH B CHCTeMe « NMPHUpOaa - MPOU3BOACTBO» (2/0

yac.)

l. CucreMa «XMMUYECKOE MPOU3BOJICTBO - OKPYXKAIOLIasi MPUPOIHAS CPEIay.

2. Brmonaenue u odopmMieHue 1adopaTopHO padOTHI.

Jomawnsan paboma:

1. Xumuueckue MEeTO/bl OUYUCTKH CTOYHBIX BOJI
2. JlabopatopHasi pabora «Ywmsrdenue Boabl ¢docdartHeiM Mertogom». [lo

METOJIUYECKOMY YKA3aHHIO.

JlabopaTtopnasi padora NelS5. Xumuuyeckue MeToAbl OYHUCTKH CTOYHBIX

BOa. (2/0 4gac.)

1. OO6mee npeacTaBieHne O METOIaX OYUCTKH.

2. BrmonHenue u odopmMieHue 1adopaTopHON padOTHI.

Jomawnsan paboma:
1. IloarotoBka ko BTOpoMy Moxayito. Ilo Temam: «PactBopbl. KoHueHTpanus
pacTBOpoB. Teopusi BIEKTPOJUTHYECKON aucconuanuu. [IpousBeneHus
pactBopuMocTH. MOHHOE TpoM3BEIeHUE BOAbL. BOMOPOIHBIN IMOKA3aTENb.

I'uppomus. OBPy.



TI. YYEBHO-METOUMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOHINXCH

VueOHO-METOJUYECKOE obOecrieueHne CaMOCTOSTEILHON paboThI
oOydarommxcss 1Mo JUCHUINIUHE «XUMUsS» TpeactaBieHo B Ilpunoxkenun 1 wu
BKJIFOYAET B ceOs:

- TUIaH-TPadUK BBIMOJHECHUS CAMOCTOSTCIILHOM pa0OThI MO JUCIUILUIMHE, B
TOM YHCIIC TIPUMEPHBIC HOPMbI BPEMCHH Ha BBIITOJIHCHUE M0 KKIOMY 3aJIaHUIO;

XapaKTepPUCTUKA 3aJaHul I  CaMOCTOSITCJIbHOW pPabOThl CTYACHTOB |
METOJMYECKHAE PEKOMEHIAINN TI0 UX BBIIOJIHCHUIO;

TpeOOBaHHMSI K TIPEJICTABIICHUIO u oopMmIIEeHHIO  PE3yJIBTaTOB
CaMOCTOSITCIIbHON PabOTHI;

KPUTCPUU OLICHKU BbIIIOJITHCHHA CaMOCTOSITCIbHOM pa6OTLI.

TV. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

N Konrtponupyemsie Kogp! u sramnel OueHouHbIE CpelicTBa
0
o paziesnbl/ TEMBI dhopMHUpOBaHHS TEeKYIIUHA | TPOMEKYTOUHAS
i
JTUCIUTLTNHBI KOMITETCHIINIA KOHTPOJIb aTTecTanus
3HAET OV-1
Teoperndeckue OCHOBBI
p OK-7,
XHMUIL. yMeeT I1P-2 Bompock! k
1 OIIK-4,
Crexuomerpuyeckue I1P-6, I1P- 3K3aMEHY
[ TK-18 BJIAJIEET
3aKOHbI XNMHUHU 7
OcHoBHEIE knaccel | OK-7, 3HAET YO-2 Bomnpocs!
JK3aMe
) HEOPraHMIECKUX OIK-4, | ymeer [IP-2 HY
COCIVHEHUI. OcHOBHBIE IIK
. -20 Bnageer | IIP-6, IIP-
THUIBI XUMHUYCCKUX PEAKIIUH.




KonTpommpyemsbie Kogb! u sTans OueHoYHbIE CpenCcTBa
No
iy pa3nenbl/ TeMBI dbopMupoBaHUs TEKYIIHA | IPOMEXYTOUYHAS
I
JUCIUTUINHEI KOMIIETCHIIUM KOHTpPOJIb arTecTalus
7
N UMIeCKIe (opMYJTEL IIK-18, 3HAeT YO-2 Bormpocs! k
3K3aM¢€
) Pacuersi mo xummueckum | 1IK-20 yMECT I1P-2 i
bopMyiaM U ypaBHEHHSM. ITP-6, I1P-
BJIQJICET
7
OK-7, 3HAET YO-2 Bormpocs k
3K3aMeC
4 OCHOBBI xammueckoit | 1IK-1, yMECT I1P-2 i
tepMoguHaMuku u kuHetukd | [TK-18 [1P-6, ITP-
BJIQJICET
7
Pacteoph.  Vuemme o ITK-18, 3HAET OoVv-1 Bonpocs! k
3K3aMeC
5 pacteopax. Komnuentpauun | 11K-20 yMeeT [1P-2 0y
pacTBOPOB H CIOCOOBI HX ITP-6, I1P-
BJIQJICET
BBIPAKCHUA . 7
ITK-18, 3HAET YO-2 Bormpocs! k
Teopust 3IEKTPOTUTUYECKOU IK-20 yMeer [1P-2 9K3aMCHY
6 | muccormanmm.
I1P-6, ITP-
BJIQJICET
7
Peakuun wnonnoro obmena. | JIK-18, 3HAET YO-2 Bompocsr k
Honnoe TIPOU3BENCHHE | TTK-D() yMeeT P2 9K3aMCHY
7 | BOOBL Bonoponusrit
I1P-6, I1P-
IOKa3aTellb. I'maponus BIIAJIEET
COJICH. 7
IIK-18, 3HaeT OVv-1 Bompocs! k
3K3aMeC
2 OxHCINTETHLHO-BOCCTA IK-20 yMECT I11P-2 i
HOBOTEJIbHBIE PEAKIIUH. ITP-6, I1P-
BJIQJICET
7
Buoreoxumuueckne ksl | TIK-18, 3HAET Bomnpocsr k




KOHTpOJII/IpyeMble KOZH)I H OTallbl OHCHO"IHBI@ CpCacTBa
Ko
paszzeinbl/ TeMbl dbopMupoBaHuUs TEKYIIUH | MPOMEXYTOUHAS
n/n
JAUCIHHUITIIMHBI KOMHCTGHHI/Iﬁ KOHTPOJIb arrecrauus
BaXHEUIINX 3JI€MEHTOB. [ 'TK-20 yMEET I1P-2 DK3aMEHY
IP-6, I1P-
BJIaACCT
7
ITK-18, 3HAET Bomnpocsr
SK3aMEHy
OcCHOBHbIE xummueckne | [IK-20 yMeECT
3JIEMEHTBI 3€MHOW KOPBI [1P-6, I1P-
BJIaACCT
7

TumnoBbie KOHTPOJIbHBIEC 3a/IaHUsI, METOJUUECKIE MAaTEepPHAIIbI, ONpeaesSIoNe
OpOLEAYypbl  OLCHUBAHHWS 3HAHUM, YMEHUH W HaABBIKOB W (WJIM) OIbBITA
NESTENIbHOCTH, a TaKKe KPUTEPUU W IIOKa3aTeiau, HEOOXOAMMbIE JUIsl OLIEHKU
3HaHWW, YMEHUH, HABBIKOB U XapaKTepU3ylolue ATanbl  (HOPMUPOBAHHUS
KOMIETEHIIMA B TpoIlecce  OCBOEHHS  00pa3oBaTeNbHOM  MPOrPaMMBI,

npescTaniensl B [Ipunoxenun 2.

V. CIIUCOK YUYEBHOM JJUTEPATYPbl 1 HH®OPMAILIMOHHOE
OBECIIEYEHUE ITUCIUIIVIMHBI

OcHoBHas1 JUTEpPaTy pa

(2/1leKmpoHHblE U neuammuble U30AHUS)
Ocnognasa rnumepamypa

1. I'munaka, HJL. O6mas xumus / HJL 'muaka. - M.: UnaTerpan-Ilpecc, 728
c. 2010.

2. I'muuka, H.JI. OOmias xumus : yueOHUK JJis By30B / MoJ pefakuuei: B.A.

[TonkoB, A.B. babkos. - 18-¢ u3z., nepepab. u gom. - M.: FOPAUT, 2011. - 899 c.




3. I'punByxa, H.H. Xumus snementos. / H.H. I'punByzn, A. Dpumio. - B 2-x
tomax. M3narensctBo bunom, 2008. 1267 c.

4. Némuu, I'.I". XuMus: KOHCHEKT JICKIUHA : yded. mocoOue s CTYJIEHTOB
Hexumudeckux By30B / I.I'. JIémmu; JIBI'TY. - BmamuBoctok : UM3zn-o JIBI'TY,
2009.-248 c.

5. KopoBun, H.B. O6mas xumusi : yuebnuk / H.B. KopoBun. - 3-e wu3n.,
ucnp. - M. : Beicmias mkona, 2002. - 557 c. : un.

6. JlaboparopHbie pabOTHl MO XUMHUU : y4eO.mocoOue Jyisi TEXH. BY30B / MO
pen. H.B. KopoBuna. - 4-e u3z., nepepa0d. - M. : Beicur. mik., 2007. - 256 c. : un.

7. laBnoB, H.H. OOmas u Heopranuyeckas xumus : ydeOnuk / H.H.
[laBnoB. 3-e uzn., ucnp. u gon. CIIO. : U3na-Bo «Jlauw», 2011. -496 c. : un.

JlonoJIHUTeILHASL JIMTEpaTypa
(neuamuvie U 31eKMpPOHHbLE UZOAHUSL)

1. AxmeroB H.C. AkryaibHbl€ BONPOCH Kypca HEOPraHWYECKOW XUMHHU. /
H.C. Axwmetos. - M.: IIpocsenienue, 1991.

2. AxwmeroB H.C. O6mas u neopranuyeckas xumus. / H.C. Axmeros. - M.:
Bricmas mkoma, 2002

3. BacumeeB B.Il. Ananutnueckas Xumus: YUYeOHMK i1 BY30B B 2-X
tomax. / B.I1. BacunbeB. - M., Breicimas mikona, 2003.

4. Buruar JI.M., Pesnunkmii JI.LA. 3agaun W ymnpaxHeHUs 10 oOmei
xumud. / JI.M. Butunr, JI.A. Pesunnkuii. - M.: Xumus, 1995.

1. Boponun I'.®. CoBpemeHHas xumuueckas TepMmoanHamuka. / [.O.
Boponun. CoBpeMeHHOE ecTecTBO3HaHue: JHIukIoneausa B 10 1. - M.: dnuHTa:
Hayxka, 1999-2000.

5. T'ycekoBa JL.I'., llluman WU.JI. Xumus: obmue MeToanueckue ykazaHus. /
JL.T'. I'ycbkoBa, N.JI. Illuman. - M.: Beicias mkosna, 1978.

6. Hymunkas K.A., Kporos U. B., borosiBnenckuit A.®. u np. Kypc xumuu
B 2-x uactax. / KA. Jymuukas, U.B. KportoB, A.®. borosBineHckuii. - M.,

Bricmras mkoma, 1971.



7. Jlanmay JI.J., Kuraitropoackuit A.W.. Monekynsl. JI.JI. Jlangay, A.A.
Kwuraiiropoackuii. - M.: Hayka, 1982.

8. Jleencon M.A. Ilouemy u Kak uayT Xumudeckue peaknuu. / M.A.
Jleencon. - M.: MU POC, 1994.

9. Jlumun P.A., Amux6epoa JLIO., JlormnoBa. I'.[l. Heopranuueckas
xumusi B Bompocax. P.A. Jlumun, JL.IO. Amux6eposa, I'.Il. Jlorunoa. - M.:
Xumus, 1981.

10. Pomannea JI.M., Jlemunckas 3.J1., CyxanoBa B.A. COopHHK 3a1a4y u
ynpaxHeHud mo oomer xumuu. / JLM. Pomanmema, 3.JI. JlemmHckas, B.A.
CyxaHnoBa. - M.: Beicmas mikona, 1991.

11. Bapuman JI.A., XyxoBuukuii A.A.. Hayana Qusudyeckoit xumun ajis

metautypros. / JI.A. lIBapuman, A.A. XyxoBunkuii. - M.: Metamnyprus, 1991.

Ilepeyennb pecypcoB UH(OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHON CeTH
«AHTEepHET?
1. Tenbpman, M.M. Xumus : yueobnuk / M.W. T'enspman, B.I1. FOctpaTos.
- M. : Jlans, 2008. - 480 c. http://e.lanbook.com/view/book/4030/

2. HoBukoB, A.®. Meroauueckue yKa3aHUsi K  KOMIIBIOTEPHOMY
TECTUPOBAHUIO TIO Kypcy xumuu : y4eb. mocooue / A.®D. Hosukor, M.B.
Vcenenckas. - CII6. : ClIle TIY HTMO, 2010 - 118 ¢,
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Ilepeyenb HH(OPMALMOHHBIX TEXHOJIOTH M MPOrPaAMMHOI0 odecrnevyeHust
K merogam o0ydeHus ¢ HCIOJIb30BAaHMEM WH(OPMALMOHHBIX TEXHOJIOTHMH,
MPUMEHAEMbIX Ha 3aHATHAX MO JUCHUIUIMHE «XHUMHUA», OTHOCUTCS JEMOHCTpALMs
MYJIbTUMEIUIHBIX MaTepuagoB (U1l WJUIIOCTPAlMM W 3aKPEIUIEHHUsS HOBOIO

MmaTepuaia).

VI. METOAUYECKHE YKA3AHUA 110 OCBOEHUIO JUCHUITIMHBI

Opranusanyst 3aHATHA 10 JUCUUIUIMHE «XHUMHsD» IPOBOAMTCA IO BHIAM
yueOHOW paboThl - JIEKIMH, MPAKTUYECKHUE 3aHATHs, TEKYLIIUH KOHTpOoJib. B
coorBeTcTBUM € TpeboBanuamu DPI'OC BI'TO no HampaBieHHIO TOJITOTOBKH
OakanaBpa  peanu3alysi  KOMIIETEHTHOCTHOIO  MOAXOJa  IpelycMaTpUBaeT
UCIOJb30BaHUE B  Y4eOHOM TMpoILecCe AKTUBHBIX M HMHTEPAKTUBHBIX (OpM
IIPOBEJICHUSI JIEKIMOHHBIX M  MPaKTUYECKUX 3aHATHA B COYETAHUU C
BHEAYJIMTOPHOM  paboToi ¢  1enpl0  (OPMUPOBAaHUS U Pa3BUTHUSA
po(eCcCUOHANILHBIX HABBIKOB 00YYarOIIUXCsl.

YacTp NEKUMOHHBIX 3aHATUM NPOBOAMUTCS B ayAUTOPUU C INPUMEHEHUEM
MYJIbTUMEUIHOTO TPOEKTOpa B BUAE HWHTEPAaKTUBHOM (opMbl. (OCHOBHBIE
MOMEHTBI  JICKIIMOHHBIX  3aHATHUM  KOHCHEKTUPYIOTCA.  OTHENbHBIE  TEMBI
npenIaralTcs Uil CaMOCTOATEIBHOIO M3y4YeHUsl ¢ 00s3aTeIbHBbIM COCTaBICHHUEM
KOHCIIEKTA.

[IpakTrueckue 3aHATHS NPOBOAATCS B ayAUTOPUU C MHTEPAKTUBHOW JOCKOM
Y METOAMYECKHM MaTEpUaJIOM IS MPAKTHYECKUX 3aHATUU.

[Ipu BbIMONHEHUU J1a0OPATOPHBIX PAOOT pEKOMEHIyeTcs O(OpMIIATh
1a00paTOPHBIM KypHal, B KOTOPOM HEOOXOJMMO OTpa3UTh MOCJIEA0BATEIHLHOCTD
BBIMOJIHEHNS TOTO WJIM WHOTO OMbITa, 3apUCOBAaTh HEOOXOJMMYIO YCTaHOBKY, MpHU

HCO6XOI[I/IMOCTI/I HU3JI0XKUTH HpeﬂHOHaFaCMBIﬁ pe3yJibTaT OKCIICPUMCHTA,
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NpOM3BECTH BCE TMPEIBAPUTEIILHBIE pacueThl H MOIPOOHO H3IIOKUTH BCE
HAOJMIOAIGHUST 10 TpoBoauMON pabore. I[lociae BBIMONHEHHUS BCEX OMBITOB,
OTHOCAIINXCS K OJHOM TeMe, TOIy4YeHHBIE Pe3yNbTaThl PEKOMEHAYEeTCS 0POPMHUTH
B BUJIE HAYYHOM CTaThU.

[Ipy TMOATOTOBKE K BBHIMOJHEHHUIO SKCIEPUMEHTAIBHBIX PadOT MOKHO
MOJK30BATbCA KAaK MCTOYHWKAMHU, TMPEIJIOKEHHBIMH B CIHHCKE OCHOBHOM U
JOTIOTHUTEIBHON JUTEpaTypbl, TaK W JIOOBIMH JAPYTUMH CHEIHaIbHBIMU
NpakTUKyMaMd ¥ PYKOBOJACTBAMH MO JKCIEPUMEHTAIFHOW HEOPraHUYECKOM
XUMHH.

CamocrositenpHass paboTa MO AMCHUIUIMHE BKJIIOYAET: CAMOIOATOTOBKY K
NPaKTUYECKUM 3aHATHSIM TI0 KOHCIEKTaM, y4eOHOM JuTeparype W ¢ IMOMOIIBIO
AIIEKTPOHHBIX PECYpPCOB; MOJATOTOBKAa K TEKYIIEMY TECTHPOBAHHUIO IO pa3esiam
JVCHIUTUTMHEL., BBITIOJTHEHHE KOHTPOJIBHBIX paboT. OOpa3oBaTenbHbIE TEXHOJIOTHH
B 00y4YEeHHUHU BKIIIOYAIOT B CeOs:

1. PaGory cCTyAeHTOB TOJ  HEMOCPEACTBEHHBIM  BO3JCHCTBHEM
IpenojaBareisi, KOTOPbIi B OMOCPEIOBAHHOW HHTEPAKTHUBHON (hopMe MPOBOIMT:
U3J0KEHHE HOBOIO Marepuana B ¢opme JeKuuu, B Gopme mpoOieMHOl Oecenbl,
Ha OCHOBE JIEMOHCTPAIIMOHHOTO OOBSCHEHUS C MPUMEHEHHUEM MYIJIbTUMEIUIHBIX
CpPeACTB WIM HMHTEPAKTUBHOW JIOCKH; METOAMYECKOE COIMPOBOXKACHUE U
OO0BsSICHEHHE TEXHOJIOTUM DEIICHHUS 3ajad; MOBTOPEHHE U 3aKpPEIUICHUS y4eOHOTO
matepuaiga B (opMe AManora; COMPOBOXKACHUE JJOKJIana, MOATOTOBIECHHOTO
CTYJCHTOM.

2. WumuBuayanpHash paboTa CTYAEHTOB HA AayJUTOPHBIX 3aHATUAX MPU
METOANYECKON TOJJIEpP)KKEe TpenojaBaress: HW3ydyeHHEe HOBOTO MaTepuaia ¢
UCTIOJIb30BaHMEM OO0Yy4Yaroliero CIeHapus; pelieHue WHTEPaKTUBHBIX 3a7ad B
paMKax TPYIIOBOTO WIM MHIWBUAYAIBHOTO XapaKTepa, COCTABICHHE HHTEIICKT
KapT.

3. UnauBunyanpHas paboTa CTYJEHTOB Ha AayAWTOPHBIX 3aHATHSX 0e3
MOJICP’KKM TIPENoaBaTessl: BBIMOJHEHHE MPOBEPOUYHBIX W KOHTPOJIBHBIX paboT;

TCCTUPOBAHUC.



4. CamocTodTenbHas WHAUBUAyaJbHAs WM TPYyNNoBas padoTa yyaliuxcs
JI0OMa WK B ayJTUTOPHH.

Ha ocHOBe 0AHOrO M TOro € BUPTYaJIbHOr0 y4eOHOro 00bEKTa MOTYT OBITh
OpPraHM30BaHbl pa3auuHble 1Mo (hopme yueOHble 3aHsATHS. Hampumep, oOydarommii
CLEHapui MOXET OBbITh HCIOJIb30BAH Ui MPOBEIEHUS JIEKUUHU, MNPOOJIEeMHOU
Oecelpl, TPYNNOBOTO WJIM HWHIAMBUAYAJIbHOIO H3Y4YEHHS HOBOIO Marepuana B
ayJIUTOPUH WIH J0Ma.

[IporpamMHOEe CpeacTBO y4eOHOTO Ha3HAYEHWs HE 3aMeHsieT Y4eOHUK,
3aJJaYHUK, IPAKTUKyM [0 PEHICHUIO 337a4, a MO3BOJISET JOMOIHUTh BO3MOXHOCTU
TPaJIULIUOHHBIX CpEICTB YYEHUS OoraTbiM BU3yaJIbHBIM pAAOM,
MHAUBUIYAIU3UPOBAHHBIM TPEHAKEM M KOHTPOJIEM.

Takum  oOpa3oM, UMEIOTCA CIEAYIONIME BapUaHThl  HCIOJIb30BAHUSA
IpenoAaBareyeM pa3padaTbIBAEMON Cpelbl B PEKUME MHTEPAKTUBHON CHCTEMBI:

1) npejactaBiieHne  (parMeHTOB  JIEMOHCTPALIMOHHBIX  OJIOKOB  MpHU
OOBSICHEHMM HOBOTO MaTepualia C MCIOJIb30BAHHUEM HHTEPAKTUBHON JTOCKU WU
MYJIbTUMEIUMHOTO MPOEKTOPA;

2) 0ObACHEHHE MPUEMOB PELICHHUS 33124 B TOM XK€ PEKUME;

3) UHAMBHUIyAJIbHBIA MPAKTUKYM I10 BBIMOJIHEHUIO MPAKTUUYECKUX 33JJaHUil;

4) TekylIMi U CEMECTPOBBIA KOHTPOJIb 3HAHUMU;

5) NOBTOpEHUE U BHINIOJHEHUE YACTU JOMAIIHUX 3a/laHUM.

Ecnu y cTyneHTOB BO3HMKAIOT 3aTPyJHEHUS NpPU HW3YYEHUU JUCUUIUIMHBI,
KOTOpbIE HEJb3S NPEOAOTETh HAa JEKUMOHHBIX M MPAKTUYECKHX 3aHATHUAX, TO
CTYJEHTBl MOTYT IOJIYYUTh MOMOILb MPENoJaBaTeisl Ha KOHCYJIbTALUU, BPEMS U
MECTO MPOBEACHUS, KOTOPOM YCTAHABIMBAIOTCSA B Havajle y4eOHOro ceMecTpa.

JUis MOArOTOBKM K JIEKIIMOHHBIM M TPAKTUYECKUM 3aHATHSIM, PELICHUS
3aJaHUil  CaMOCTOSITENIbBHOM  PaldOThl  CTYAEHTHI  MOJIB3YIOTCS OCHOBHOW U
JNOTIOJIHUTENbHON — nuTeparypoil.  CHHCOK  OCHOBHOM W JIONOJIHUTEIbHOU
JAUTEpaTyphl AAETCS MPENoIaBaTeNieM Ha MEPBOM 3aHATHUU MO AUCLUIUIMHE.

Pedepar mo Teme moxker ObIThb 0GOpMIIEH B MPOU3BOJILHON Qopme, ¢

yKa3aHUeM TEeMbl, CIIMCKAa HCIOJb30BaHHOW JuTeparypbl. B Tekcrte pedepara



JKeJIaTeJIbHbl CChUIKM Ha JIMTEpAaTypHbId ucTouyHUK. OOBeM pedepara HE NOIKEH
NpeBbIIaTh 7-8 CTpaHUI] OTHe4yaraHHoro Ttekcra. Ilpu »ToM HeoOxoaumo
PaCKpBITh TEMY, IPUBECTU MTPUMEPBHI, CAEIATh 3aKIIFOUCHHUE.

[loaroToBKy K BBINOJHEHHIO Ja0OpaTOPHBIX pabOT OCYLIECTBISTh C
[IOMOIIBIO  NPAKTUKYMOB, TIEPEUMCIEHHBIX B  CIACKE PEKOMEHJIOBAaHHOMN
JUTEpATypbl WIA CHENUATBHBIX METOAUYECKUX  pa3paboTOK, HMMEIIMXCA Ha
Kadeape HeOPraHUIECKON U aHAIMTUYECKON XUMUHU.

JloManiHsas KOHTpOJIbHAsI padoTa BBINOJHSETCS B CIIEUMANIbHON TeTpaau JUis
KOHTPOJIbHBIX pabOT MO 33JaHHI0, BBIIAHHOMY IpernojaaBareneM. JloMamiHss
KOHTpOJIbHAs paboTa JA0JKHA ObITh CllaHa B CPOK, OTOBOPEHHBIN B MyHKTE 2.6.

CocraBneHue IUIaH  -KOHCIIEKTOB  II0  TE€MaM  OCYIIECTBIIETCA €
UCIOJIb30BAHUEM BCEM OCHOBHOW M JOMOJHUTEIBHOU JuTeparypbl. OO0beM -
IIPOU3BOJIbHBIM.

[lo oTaenbHBIM Te€MaM TOTOBSITCS IUIAKaThl Ha JucTax Gopmarom A-1 wmm

A-2. TInakar 10oKeH ObITh JJAKOHUYHBIM U UH()OPMATUBHBIM OJHOBPEMEHHO.

3aBepmiacTcss ~ W3y4YCHHWE  JUCHUIUIMHBI  «XUMHS»  TPOMEKYTOYHOU
arTecraner B Qopme »dk3ameHa B 1 cemectpe. Bompockl K 3K3aMeHy
mpernoaaBareidb AaéT CTyJCHTAM Ha TIEPBOM 3aHATHH IO auciuruimae. [l
JIOTyCKa K DK3aMEHY CTYJIEHTHI JTOJHKHBI OYIYT BBITIOJHUTH 3aJaHUS IS TEKYIIETO
KOHTposis W3 (GoOHAAa OIECHOYHBIX cpeactB. CTyAeHT JOIMyCKaeTcs K
MIPOMEKYTOUHOM aTTeCTallluu, €CJIU MO Pe3yJIbTaTaM TEKYIIEro KOHTPOJIA CpeaHee
KOJIMYECTBO OaJlJIOB (pacCUMTHIBAETCS KaKk CyMMa OasIoB 3a KaXJo€ 3ajaHue
JICJICHHOE Ha KOJIMYECTBO 3aJlaHMil) cocTaBUT He MeHee 61 Oamna. CTyneHT He
JIOMTyCKAeTCsl K 9K3aMEHy, €CIM OH HE TPEJOCTAaBUT BBIMTOJHEHHBIX 3aTaHHM

CaMOCTOSITENTLHOU pabOTHI.

VII. MATEPUAJBHO-TEXHUWUYECKOE OBECIHEYEHUE
JTUCLUATIAHBI



JIJ1s ocymiecTBIeHHS 00pa30BaTEIIBHOTO TPOIECca M0 JUCHUIIIHHE « XHMUSD)

HCO6XOI[I/IMO cIcayromee MaTCpruaJlbHO-TCXHUYCCKOC oOecreueHue:

- Jns dreHus JIEKUMKA HKCIONB3YIOTCS MYJIbTUMEIWWHBIE AYIUTOPUH,
MIPE3ECHTAMOHHBIC TEMATUUECKUE MaTEpUalbl K JIEKIMOHHOMY KYpCYy.

- JlaGopaTopHbie  3aHATHS  TPOBOMITCS B yUYEOHBIX  XUMHUYECKUX
7a00paToppTAX OCHAIICHHBIX KOMIUICKTHBIM JIA0OPATOPHBIM  00OPYIOBAHHEM,
nabopaTopHO TOCY/I0W U HaOOpaMu PEaKTHUBOB.

- JIid BBINOJHEHUSI CaMOCTOSITENIbHOW paOOThl CTYACHTHI MOJIb3YHOTCS
CTYJICHYECKAM YHTAJIbHBIM 3aJI0M, 3aJIOM NEPUOJUYECKUX H3AAHUM, 3aJI0M

J0CTyIa K 3JIEKTPOHHBIM pecypcaM M Karajoram Oubnuoteku [BOY
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Ilnan-rpaduk BHINOJTHEHUSI CAMOCTOATEIbHONH PadOThHI MO JUCHHUILINHE

Ne Jara/cpoxn Bun IIpumepnbie | ®opMa KOHTPOJIA
n/n BBINIOJTHEHUS CaMOCTOATEIbHOH HOPMBI
padoThI BpPEMEHH Ha
BBINIOJIHCHUE
1 OcHOBHBIE KJIaCChl 7 Omnpoc, KOHTpoJIbHAS
HEOPTraHUYECKUX pabora
coeauHeHuil. OCHOBHbIE
30.09.20__r.
THUIIbI XUMHUYECKUX
peaKkuui.
2 XUMHUECKas CBS3b. 7 Omnpoc, KOHTpOJIbHAS
20.10.20__r. Tunel XUMHYECKOU pabota
CBSI3U.
3 OCHOBBI ~ XMMHUYECKOHN 7 Pedepat
TEPMOJNHAMUKHI u
10.12.20__r.
KHHETHKHU.
4 Kommekcusie 6 Omnpoc, KOHCIIEKT.
25.12.20__ 1. COEJTMHEHUS.
Homenknarypa.
OK3aMeH 27

Crenuanuct JoMHKeH 007aJaTh JOCTAaTOYHBIMH 3HAHUSMH B 00JacTd
XUMHH, U3yYCHHE KOTOPOU CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO XHUMHUYECKOTO
MBIIUICHUS, TIO3BOJISIET TIOJIYYUTh COBPEMEHHOE HAaydHOE IMPEJICTABICHHE O
MaTepuu U (popmax ee JABIKEHHUS, O BEIIECTBE KaK OJJHOM W3 BHJIOB JIBIKYIIIEHCS
MaTepuu, O MEXaHW3ME NPEeBpallleHUs] XUMUYECKHX coeanHeHuid. HeoOxomammo
MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI W TEOPHUH XHWMHUH M OBIAJCTh TEXHUKON
XUMHUYECKUX PAcueTOB, BBIPAOOTaTh HABBIKM CAMOCTOSITEILHOTO BBITTOJTHEHHS
XUMHUYECKUX DKCIEPPIICHTOB M 0000meHus HaOmomaeMbix (aktoB. be3 3Hanus
XUMHHA HEBO3MOKHO YCIEIIHOE HW3YYCHHE TOCIEAYIOIMMUX OOIICHAyYHbIX U
CHEIMATbHBIX JUCIIUILINH.

OnuH U3 BUIOB Yy4eOHON pabOTHI CTYIEHTOB - CaMOCTOSITENIbHAs padoTa.




OHna cnaraercst U3 CIEeNyIOIUX IEMEHTOB: HU3yY€HHE MaTepuaja 10 y4eOHHMKaM,
JeKIMSIM U y4€OHBIM MOCOOMSAM, IMOATOTOBKA K BBIMOJHEHUIO J1a0OpaTOpPHOIro
NPAaKTUKyMa; cAada 3a4eTa 10 JaOOpaTOpHOMY MPAKTUKyMy M DK3aMEHa II0 BCEMY
KypCy XUMHH.

Pabounii neHp cryneHTa coctaBisieT 9 4u: 6 4 ayJUTOPHBIX 3aHATHA U 3 U
CaMOCTOSITENIbHOM padoThl. JIOOMTHCS XOpOIIMX pe3yJbTaTOB B ydyeOe MOXKHO
JMILIb TP MPABUILHOM U YETKOM PACIOpsiIKE paboyero AHs, €CIH CIUIAHUPOBATh
paboTy Ha KaXKAbIN I€Hb HEJEIU B COOTBETCTBHH C IpapUKOM yUEOHBIX 3aHSITHIA.

WN3yyarb  Kypc  peKOMEHAyeTcss 1O  TeMmaM,  MpPeJBAPUTEIbHO
O3HAaKOMMBIIIHNCH C COJAEpNKAHUEM Kaxa0oi u3 Hux. Ilpu mepBoM yYTEHHH HE CTOUT
3aJIep)KUBAThCS Ha MATEMaTUYECKUX BBIBOJIAX, COCTABICHUM YPAaBHEHUN PEAKIUH,
HYKHO IIOCTapaThCs MOJYYHUTh OOLIee MpencTaBIeHHEe 00 W3/1araéMbIX BOIPOCAX,
a TaK)K€ OTMETUThb TPYJIHbIE WM HEACHblE MeCTa. BHUMATeNbHO MPOYUTATH TEKCT,
BbIJIENICHHBI MpUPTOM. [IpM MOBTOPHOM HM3YUYEHHHM TE€MBI CJIEIYyEeT YCBOUTH BCE
TEOPETUYECKHE IOJIOKEHUSI, MaTEeMaTHYECKUE 3aBUCUMOCTM W HX BBIBOABI, a
TAK)K€ MPUHIUIBI COCTABICHUS YPABHEHUM PEAKIIMA.

YroObl Jyunie 3almOMHUTH M YCBOMTb H3y4aeMblil MaTepuai, Haao
00s13aTeIbHO UMETHh PaboUuyl0 TETPaJb U BHOCUTh B HEE (POPMYJIUPOBKU 3aKOHOB U
OCHOBHBIX MOHATUN XWMHUHU, HOBBIE HE3HAKOMbIE TEPMHUHBI U HA3BaHUS, (HOPMYJIbI
Y YpaBHEHMs pEaKlMii, MaTeMaTHYECKUE 3aBUCUMOCTH U HMX BBIBOABI U T. I. Bo
BCEX ClIydasX, KOrJa MaTepual MOAJAeTCsl CHCTEMaTH3alud, HeOo0XOJUMO
COCTaBJIATh TIpauKu, CXEMbl, Auarpammsbl, TaOmuipl. OHU OYEHb O0JIEr4aroT
3alIOMUHAHUE U YMEHBIIAIOT 00bEM KOHCIEKTUpYeMoro marepuana. [loka ToT win
MHOH pa3fen He yCBOEH, MEPEXOIUTh K M3YUYEHMIO HOBBIX PA3/IEIOB HE CIENyeT.
KpaTtkuii koHCHEKT Kypca OyAeT Moje3eH Npu MOBTOPEHUH MaTepuana B MEPUOJ
NOJTOTOBKU K 3K3aMeHy. M3yueHue Kypca JODKHO 0053aTENIBHO CONPOBOXKAATHCS
BBIMIOJIHEHUEM YNPAXHEHUH M peuieHneM 3ajnad. Pemenue 3amad - oauH U3
JTYYIIAX METOJOB MPOYHOI'O YCBOEHUS, MPOBEPKU U 3aKPEIUICHHS TEOPETUUYECKOrO

Marepuaa.

Pemenue 3a4a4 M OTBCTBI Ha TCOPCTHUYCCKHE BOIIPOCHI JOJIKHBI OBITH



KOPOTKO, HO YE€TKO OOOCHOBAaHBI, 332 HCKIIOYCHHEM TEX CIIy4aeB, KOrja T0
CYIIECTBY BOIIPOCAa Takas MOTHUBUPOBKAa He TpeOyeTcs, Hampumep, KOoraa HYXHO
COCTaBUTh DJIEKTPOHHYIO (DOpMyITy aToMa, HaMKcaTh YPaBHEHUE PEaKIUU U T. II.
B nmaHHBIX METONMYECKMX YKa3aHHUAX IO CAMOCTOATEIbHOM paboTe CTYy/IEHTOB
W3JIOKEHBl 33Ja4d W yIpaXHEHUs 1o paszgenaMm Kypca «Xumum». [IpuBeneHsl
npuUMephl WX PpEHIeHUS ¢ TEeopeTHUeCKUMHu OOOCHOBaHUsAMU. Heobxomumbie
CIIPABOYHBIE CBEJICHHUSI IPUBEICHBI B MTPUIIOKECHUU.

CamocrosiTenbHass ~ paboTa  yYUT  CAMOCTOSITEIBHOMY  MBIIUICHHIO,
croco0cTByeT (POPMHUPOBAHUIO COOCTBEHHBIX B3MJISIIOB M MHEHUW. CHEIHMaucT,
HE HAYYUBIIMNACA pabOTaTh CaMOCTOSATEIHHO, HE BOIUIOTHT BO3HHKIIHNE y HETO

UJIEU B MPOEKTHI U KOHCTPYKIIUU.

Pedepar mo Teme moxker ObITh OGOpMIIEH B MPOW3BOJIBHON (opme, ¢
yKa3aHHEM TEMBbI, CIMCKa WCIOJb30BAaHHOM JuTeparypbl. B Tekcre pedepara
JKEJIaTeIbHbI CChUIKM Ha JUTEpaTypHbId nctouHuk. O0weM pedepata HE TOKEH
npeBbINaTh 7-8 CTpaHWIl OTmeYaTaHHOro TekcTa. Ilpw sTOM  HeoOXxoammo
PACKpBITh TEMY, IPUBECTU MPUMEPHI, CACIATH 3AKIIFOUCHUE.

[ToaroToBKY K BBINIOJIHEHUIO JAOOPATOPHBIX pPabOT OCYIIECTBISTh C
MIOMOIIBI0  NPAaKTUKyMOB, TEPEUUCICHHBIX B  CIUCKE PEKOMEHIOBAaHHOMN
JUTEPaTyphl WIA CIEIMUATBHBIX METOJUYECKUX  pa3pabd0TOK, WMEIOIIMXCS Ha
kadenpe HEOPraHMUECKON U aHATUTUYECKON XMMUU.

JloMarHsisi KOHTPOJIbHAS Pab0Ta BBITMONHACTCS B CIICIUATBHON TETPAIH IS
KOHTPOJIbHBIX paboOT MO 3a/JaHvi0, BBIIAHHOMY IMpernojaBareieM. JlomarHss
KOHTPOJIbHAS paboTa J0JKHA OBITh CaHa B CPOK, OTOBOPEHHBIN B MyHKTE 2.0.
CocraBneHue MaH -KOHCIIEKTOB IO TéMaM OCYIIECTBIISIETCSI C UCIOJIb30BAaHUEM
BCEH OCHOBHOM M JIOMOJHUTENIBbHON nuTeparypbl. O0beM - MPOU3BOJIbHBIN.

[To oTmenpbHBIM TeMaM TOTOBSITCS IUIAKaThl Ha jucTtax Gopmatrom A-1 wium A-2.

IInakat JOJDKCH OBITh JJAKOHWUYHBIM M I/IH(l)OpMaTI/IBHBIM OIHOBPCMCHHO.
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Kon u ¢opmynuposka

ITanel (l)OpMHpOBaHI/[ﬂ KOMIICTCHIUHA

KOMIIeTeHIIM T

OK-7 -  BnapgeHue | 3Haer METO/Ibl aHaJIM3a U 0000IIEHHS

KyIBTYPOH MBILUICHE, 000011aTh, IPOBOJIUTH AHAJIHN3, KPUTHUECKU

CTIOCOGHOCTBIO K1 Vmeer OCMBICJIUBATh, CUCTEMATH3HPOBATH, MPOTHO3UPOBATS,

obo0meHnto,  aHATH3Y, CTaBUTD 1IEJIU U BBIOUPATh MyTH UX JOCTHKCHUS

KPUTUYIECKOMY

OCMBICJICHHUIO,

CHCTCMATH3ALIH, KyJbTYpOH MBIIUICHUS, CIOCOOHOCTBIO K

TIPOTHOSHPOBAHHIO, Bnaneer 00001IIeHNI0, aHATIN3Y, KPUTUIECKOMY OCMBICIICHUIO,

[IOCTAHOBKE  LICNCH B CHCTEMAaTH3aI[MH, MTPOTHO3UPOBAHUIO

BEIOOpY  myTeH «— HX

JOCTIDKEHUS;

OIIK-4 3Haer METO/Ibl IPOBEJCHHUS HAYYHBIX HCCIICAOBAHUM

CIOCOOHOCTBIO CIIOCOOHOCTB K PaboTe B KOJUICKTHBE, CIIOCOOHOCTBIO

OPraHH3OBbIBATE  CBOH | yyeer B KQ4eCTBC PYKOBOIWUTENIS [OAPA3/ICICHHUs, JIHaepa

TpyAa 1 IPyIIIBl PAaOOTHUKOB

CaMOCTOSITETIEHO

OLIEHUBATh PE3YJIbTATHI

CBOEH

pohecCHOHATBEHOM

JeSITEeNbHOCTH, BIAJETh

HABLIKAML Brancer HaBBIKAMHU CAMOCTOSITEILHOIM pabOThI, B TOM YHCIIC B

CAMOCTOSTEILHO cdepe MpoBeeHUs] HAYYHBIX UCCIICOBAaHUH

paboTHI, B TOM YHCIIC B

chepe MIPOBEACHUS

Hay4YHBIX

HCCIIEIOBaHUH;

MMK-1 - FOTOBHOCTH K et €CTCCTBCHHOHAYYHbIC  JUCLHUIUIMHBI B 00JacTu

peleHus CITOSKHEIX NPUHATHS PEUICHUH CJIOXHBIX HHXCHEPHBIX 3a]1a4

WH)KEHEPHBIX 3a/ad ¢ UCIIOJIb30BaTh 0a3bl 3HAHWN €CTECTBCHHOHAYYHBIX
YwMmeer

UCIIONIb30BaHNEM  0a3bl JMCUMILUIAH JUIS PEIICHUH WHKCHEPHBIX 3a/1a4

SHaHUH Brnageer | 3HaHMSAMHM ~ €CTECTBEHHOHAYYHBIX  JUCLMIUIMH B




MaTeMaTHYECKHUX " PEIICHUH WHKCHEPHBIX 3a/1a4
€CTECTBEHHOHAYYHBIX
JTUCHUIUTMH (MOJIyJei);
IIK-18 - rotoBHOCTH | 3Haer CHOCOOBI ¥ MOPSAAOK MPOBEICHHUS SKCIIEPUMEHTOB
K TIOAATOTOBKE 1 IIPOBOJIUTH AHAIIM3 IO PE3YJILTATAM IIPOBEIECHHBIX
Ymeer
HPOBE/ICHHIO 3KCIIEPHMEHTOB
OKCIICPHMEHTOB U
METO/IaMH aHAJIU3a Pe3yJIbTaTOB MPOBEICHHBIX
aHAN3Y HX Blazeer
) IKCIIEPUMEHTOB
pe3yIbTaToB;
TTK-20 - FOTOBHOCTE Saer CTPYKTYPY U COJEpP)KAHHE OTYETOB IO BBIMOIHIEMBIM
K Y9aCTHIO B 3a1aHHAsAM
COCTaBJICHHH OTYETOB | YMeEeT COCTaBJIATH OTYET MO BBHIIIOJIHEHHOMY 3aaHUIO0
TIO BBIIOTHCHHOMY HABBIKAMHU Y4YaCTHS B COCTaBJICHHU OTYETOB II0
. Brnaneer
3a/1JaHHMIO, BBHIIOJIHEHHOMY 3a/IaHHIO
Kontponupyemsie Kozp! u sTanst OueHouHbIe CpeacTBa
Ne
) pa3nenbl/ TeMBI (hopMHUpOBaHHSA TEKYIIHHA | MPOMEXYTOYHAs
/1
JUCIHHUAITIIINHBI KOMHCTGHHI/Iﬁ KOHTPOJIb arrecrauus
3HAET oVv-1
Teoperudeckue OCHOBBI
P OK-7,
XUMUH. yMeer [1P-2 Bomnpocs! k
1 OIIK-4,
Crexuomerpuyeckue [1P-6, ITP- 9K3aMeHy
IIK-18 BJIaJIEET
3aKOHBI XUMUH. 7
OCHOBHELE CTACCEL OK-7, 3HAET YO-2 Bompocs! k
JK3aMEeHy
5 HEOPraHUYECKHUX OIIK-4, yMCEET 11P-2
COEIMHEHHIA. Ocuosusie | [TK-20 [1P-6, TTP-
. BJIaJIeET
THITHI XAMUYECKUX PEaKITHii. 7
X UMIICCKIE T — IIK-18, 3HAET YO-2 Bomnpocs!
JK3aMEHy
Pacuerer mo xmmmuecknm | 11K-20 yMeCT 11P-2
3
dbopMmynaM U ypaBHEHHSIM. [1P-6, TTP-
BJIAZIEET
7
OCHOBBI xummnaeckort | OK-7, 3HAET YO-2 Bomnpocs! k




KonTpommpyemsbie Kozp! u starst OueHoYHbIE CpenCcTBa
Ne
) pa3nennbl/ TEMBI dbopMupoBaHUs TEKYIIHA | IPOMEXYTOUYHAS
n/n
JUACIUILIMHBI KOMIIETCHITNHN KOHTPOJIb aTrrecTanus
4 | repmoauHamMukd u kKuHeTHKH | JTK-1, yMeeT I1P-2 3K3aMEHY
IIK-18 ITP-6, I1P-
BJIAJCET
7
Pactsoph.  Veemme o IIK-18, 3HAEeT OVv-1 Bompocs k
9K3aM¢E
5 pactBopax. KoHmeHTpanuu I1K-20 yMECT I1P-2 i
pPacTBOPOB H CIOCOOBI HX ITP-6, I1P-
BJIAJEET
BBIPAKCHHUS . 7
ITK-18, 3HAET YO-2 Bormpocs! k
T 5 JK3aMe
€OpHA IMEKTPONATHIECKOH | 1rr- oy S——— ) HY
6 | muccormanmm.
IT1P-6, I1P-
BJIQJICET
7
Peakuun nonnoro obmena. | JIK-18, 3HAET VO-2 Bompock! k
HonHoe NPOU3BENEHUE | [TK-2() yMeeT IpP-2 9K3aMCHY
7 | BOmBL Bomopoausi
ITP-6, I1P-
OKa3aTeb. IM'apponus BIAJEET
coJeit. 7
ITK-18, 3HAET OoVv-1 Bormpocs! k
9K3aME
g OKHCIIUTENBEHO-BOCCTA TTK-20 ymeer [1P-2 i
HOBOTEJIbHBIE PEAKIIUH. ITP-6, I1P-
BJIQJICET
7
IK-18, 3HAET Bormpocs! k
9K3aM¢E
BuoreoxumMuueckiue — IMKIIBI ITK-20 ymeer [1P-2 i
BO)KHEHIIINX 3JIEMEHTOB. I1P-6, I1P-
BJIAJCET
7
IIK-18, 3HAEeT Bompocs k
OcHOBHEIE XHMHYECKHE IK3aMe
I1K-20 yMeeT i
3JIEMEHTHI 3€MHOW KOPBI
Biaageer | [IP-6, I1P-




KonTtponupyemslie Kozpr u 3tamnst OneHouHble CpeacTBa

Ne
paszienbl/ TEMBI dbopmMHpoBaHUs TEKYIIMA  MPOMEKYTOUHAsS
n/n
JTUCITUTUTHHBI KOMIICTCHITU I KOHTPOJTh aTTecTarus
7

/ em wnuka pechepamos
1. CraHOBIIEHHE ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
CriocoObl onpezienieHust MOJIEKYJISIPHBIX MAcC CIIOKHBIX COCTUHEHHI.
CrtpoeHue aroma ¥ MEPUOJUYECKUNA 3aKOH.
Ctpoenue sinep. SnepHbie MpoLEecChI.
BnusiHue nepuonyeckoro 3aKoHa Ha pa3BUTHE XUMHHU.
[TpruMeHeHre KOMIUIEKCHBIX COEIMHEHUI.

[Ipencrasnenus [I.M1.MenneneeBa o pacTBopax.

© N L R W

O poaM  OKHUCIHUTENIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH B pEIHICHUU

AKOJIOTUYECKUX MPOOIIEM.

9. Ilpumenenue snekrposnza. Koppo3usa MeTamios.

10. buoreoxumMudeckue MUKIIBI BAXKHEUIIINX 3JIEMEHTOB.

11.Xumudeckasi 3K0JIOTUS U TIPOOJIEMBbI OKPYKAIOIIEH CPEeJIbl.

12.XvMus 3arpsA3HSIONIMX BELIECTB B OKPYXKAIOWIEN CPele U METOABI UX OYMCTKH.

13.Xumudeckasi MPpOMBIILIEHHOCTh U OXpaHa Ouocdepsl.

14. ManooTxogHoe " 0€30TX0JHOE MIPOU3BOJICTBO B XUMHUYECKOH
MPOMBIIIJIEHHOCTH.

15.0uncTKa CTOYHBIX BOJ OT MPHUMECEH.

16. PaqnoakTuBHBIE OTXOABl (MCTOYHUKH, KiacCU(UKAIUs, KOHIICHTPUPOBAHUE,

3aXOpOHEHHe, 0e30MacHOCTb).

Bonpocs! ko/uokBuyma Nel

1. TeopeTnueckue OCHOBBI XMMHH;

2. OTHOCHUTENBHO aTOMHAsI U MOJIEKYJISIPHAS MAaCCBHI.



OnpeneneHnre OTHOCUTEIBLHO MOJIEKYJIIPHOM Macchl ra3000pa3HbIX BEILIECTB;

KomnuectBo BemectBa. Mosb. OcHOBHBIE (HOPMYJIBL.

. MonspHas macca BEIlECTBa.

3

4

5

6. MosipHbiii 00bEM.

7. CTexuoMeTpuYeCKUe 3aKOHbl XUMUU;

8. 3aKOH COXpAaHEHUsI MAaCChI;

9. 3aKOH SKBHUBAJICHTOB.

10.OKkBUBAJICHT U SKBUBAJICHTHAs! Macca.

1. Onpenenenre 3KBUBAJIEHTOB CIOKHBIX BEIIECTB.

12.3ax0H KpaTHBIX OTHOLIECHHIA.

13.3ak0H 0OOBEMHBIX OTHOIIEHUH.

14.I'azoBble 3akoHBL: 3akoH ABoraapo, ['ei-Jlroccaka,
[Tapars.

15.YpaBHeHus naeanbHOro rasa.

16.YpaBuenus MeHnneneeBa-Knalinepona.

17. Atom.

18.Ctpoenue aTtoma.

19.Ctpoenus siapa aroma

20.13orom.

21 .N30T1OH.

22.1306apa.

23. PaanoakTUBHOCTS.

24 IlpuBecTy nmpuMep K paJlOaKTUBHOMY paclany.

25.Buasl AOEpHBIX peakuui.

26.KBaHTOBas TeOpuUs NEKTPOHHBIX 000JIOYEK.

27.I'maBHOE€ KBaHTOBOE YHUCIIO.

28.0pOutanbHOE KBAaHTOBOE YHCIIO.

29.MaruuTHOE KBAaHTOBOE YHCIIO.

30.CnuHOBO€ KBAaHTOBOE YHCIIO.

31 .MHOT0 3NEKTPOHHBIE ATOMBI.

boline-MapHuorTsl,

u



32.IlpaBmia KistukoBCKOTO.
33.1Ipunnun Ilaynm.

34.IIpaBun al'ynaa

35. Ilepuon.

36.Ilepuoanueckoe U3MEHEHHE CBOMCTB 3JIEMEHTOB.
37. I'pynma.

38.I'maBHas u moOOYHasA MOATPYIIIA.
39.11epruoaUYHOCTD 3JIEMEHTOB.
40.Pagnycsl aTOMOB U MOHOB.
41.OHeprusi MOHU3ALINH.

42.CpoacTBa K dJIEKTPOHY.

43. DneKTpoOTPULIATEILHOCTb.

44. BaneHTHOCTD

45.BropuuHas nepruOIUYHOCTb.
46.3HaueHrEe IEPUOANYECKOTO 3aKOHA.
47.XuMnueckas CBSI3b.

48.Buasl XUMHUYECKONU CBS3H.
49.KoBaneHTHas CBS3b.

50.OHeprus CcBs3M.

51 .JlnuHa cBs3u.

52. Y ron BAJICHTHOM CBS3H.
53.HamnpaBiieHHOCTh KOBAJICHTHOW CBSI3U
54 I1onsspHOCTH KOBAJIEHTHOM CBSI3H.
55./loHOpHO-aKUEeNnTOpHAs CBSA3b.
56.MonHas cBs3b

5’7.BajleHTHOCTb U CTEIEHb OKUCIICHUS.
58.BomoponHas cBs3b.

59.CKOpOCTh XUMHUYECKUX PEAKIU.
60.BiusiHre KOHILIEHTpALIMK PEArupyroluX BEHIECTB HA CKOPOCTh XHMHUYECKOU

peakiuu. 3aKOH JCUCTBUS Macc.



61 .Bausnue temmnepatypsl Ha ckopocTh peakuuu. [IpaBuna Bant-I'odda.

62.BimsHpTe Karanu3zaTopa Ha CKOPOCTb XMMHYECKOW peakuuu. Karamusarop.
Nurudurop.

63.XumMnueckoe paBHOBecrne. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS.

64.Cmemienne xumudeckoro pasHoBecus. [lpmanmn Jle-Illarense. Biusane
M3MEHEHUN KOHUEHTpalUuu, TeMIepaTyppl M JIAaBJICHUS Ha CMEIICHUE
XUMHUYECKOTO PaBHOBECHS.

65.OK30TepMUYECKaAs], IHAOTEPMHUUECKAST PEAKIIUS.

66.TernoBbie 3PHEKTH peakuii.

67. Tepmoxumus, TepmonnHaMuKa.

68.Tepmoxumunueckue peakuuu. [IepBblil 3aKOH TEPMOJIMHAMUKH. DHTAJIBIIMSL.

69.3akonsl TepmoxumuM. 3akoH lT'ecca. CnenctBue w3 3akoHa [ecca.

CrannapTHbie SHTAIBINKA 00Pa30BaHUS M SHTPOIIHSI.

Bonpocel konnokeuyma Ne2

1. PactBOpBI. YueHue o pacTBopax.
PacTBOpeHHOE BEUIECTBO M PACTBOPUTEID.
HaceliiieHHble, HEHACHIIIIEHHBIE U MIEPECHIIIEHHBIE PACTBOPBI.

PactBopumocTh BemecTs.

AN

CriocoObl BBIpaXXEHHsI KOHILIEHTPALMKA PAacTBOPOB: MaccoBas J0Js pacTBOPOB,

MOJISIDHAasE M HOpMajbHas KOHLEHTPALHMs, MOJSUIbHAs KOHUEHTpauus. Turp

pacTBopa.

6. DIEeKTpoJuTHYECKass Juccouuanus BoOJbl. VIOHHOE TNpPOHU3BEACHHE BODI.
Bonopoansiii mokasaress.

7. DnextponuTtHueckas aucconuanusi. CuiabHbIe U cladble AJIEKTPOJIUTHL.

8. Konuentpamus aktuBHocTH. Ko3dduument aktuBaocTH -/ .

9. Uonnas cuna pactBopoB. CryneHuaras AUCCOLHAIIMS.

10.CteneHp ¥ KOHCTAHTA JIMCCOLIAALINH.



11 .OmpeneneHne KUCIOT, OCHOBAHMW M COJEM C TOYKM 3PEHUM TEOPUHU
ANEKTPOJIUTUYECKON TUCCOLUALNN.

12.1oHHO-MOJIEKYJIAPHBIE PEaKIIUH.

13.PaBHOBECHS B MPOLECCE PACTBOPEHMS U €r0 KOHCTAHTA.

14.IIpou3sBeieHre PaCTBOPUMOCTH HACBIIIEHHOTO PacTBOpA.

15.251eKTpOnpOBOAHOCTS YUCTON BOJBI.

16.HentpanpHeie pacTBOpbL. Pacuer KOHIEHTpAaMK MOHOB BOJOPOAA U THMIPOKCUL
MOHOB.

17. Uupukatopel.

18.I'naponuns coien.

19.KoHcTaHTa U CTeNeHb THAPOJIN3A.

20.Koopnunanmonnas teopusi A.Bepnepa.

21 KommiiekcooOpa3oBaTenu, JWraHjaa, BHYTPEHHSIEI W  BHEWHsS  cdepa.
Koopannanyonnoe 4ucio.

22.Turbel 1 HOMEHKJIATYPa KOMIUIEKCHBIX COEIWHEHHUU.

23.Ha3BaHne KOMIUIEKCHBIX COEIUHEHUIA.

24 KoHCTaHTa HEYCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHMIA.

25.CreneHp OKUCICHHS 3JIEMEHTOB.

26.0xucnauTenbHO-BOoccTaHOBUTENbHBIE peakiuu (OBP).

27.BaxkHeume OKUCIUTENIN U BOCCTAHOBUTEH.

28.1Iporecc OKHUCICHNS] U BOCCTAHOBJICHMUS.

29. MeTo/bl 3JEKTPOHHOTO U HOHHO-3JIEKTPOHOTO OajaHca.

30.Bnusinue cpenwl peakuuii Ha mporekanne OBP.

31 .OKUCIUTENTBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA METAIIJIOB U HEMETAIIJIOB.

32.Tunsr OBP.

33.buoreHHbIe IEMEHTHI.

34 . buOreOXMMUYECKHE LUKIBI 3JIEMEHTOB.

35.01anune 0caloOYHOr0 IUK/Ia OT Ta30BOIO.

36.bonp1m0N 1 Manblii KPYrOBOPOT BEILIECTB.

37.OCHOBHBIE MPOLIECCHI MAJIOr0 KPyrOBOPOTa BELIECTB.



38.OCHOBHBIE JIEMEHTHI 3€MHOWU KOPBI.

39.TlouRa, ee PpyHKIMH.

40.I'eoxumuueckas Kiaaccu(uKalys 3J€MEHTOB 3€MHOM KOPBI.

41 XuMHUYECKUU COCTaB 36MHOM KOPBI.

42 .XuMHUYeCKUue KOMIIOHEHThI aTMOC(EpHI.

43.Xumudeckasi 3KOJIOTusi aTMOC(EPBI.

44 T1lapHUKOBBIN PPEKT.

45.030HOBBIN 3aIIWUTHBIA CIOM.

46.KucaoTHbIC HOXKIU.

47.Cmor.

48.XuMuyeckasi SKOJIOTUsl TUIPOCPEPHI.

49 .KecTKOCTh BOJIBI.

50. MeToapl 04MCTKH aTMOc(ephl OT Ta3000pa3HbIX KUCIBIX BHIOPOCOB.

51 .Kpurepuu OLEHKH KayecTBa OKPYIKAIOIIEH CPEJIbI.

52.IlpenensHo nonyctumasi konueHntpamus (ITIK).

53.XuMunyeckas NpOMBIIUIEHHOCTb.

54.Bo3nencTBUE XMMHYECKOIO IIPOM3BOJACTBA HA OKPYKAKOUIYK IPUPOIHYIO
cpeny.

55.ManooTxoHO€e U O€30TXOAHOE MPOU3BOJICTBO.

56.CTouHbIE BOABI XUMUYECKUX IMPEANPUATHI.

57.MexaHndeckue METOAbl OYMCTKHA CTOYHBIX BOJI.

58.XuUMHnYeCKre METOIbl OYMCTKHA CTOYHBIX BOJI.

59.DU3NKO-XUMUYECKUE METOIbI OYMCTKHA CTOYHBIX BO/I.

60. ParrmonaspsHOE BOJIOIIOIB30BAHUE.

IK3AMEHAIIMOHHBIE BOITPOCHI 110 KYPCY

I. OcHOBHBIE TIOJIOKEHUS ATOMHO-MOJEKYJISPHOro ydeHus. IlonsaTusa arowm,

MOJICKYJI4, MOJIb, aTOMHAas, MOJICKYJISIpHAs, MOJIsIpHass MAacCCEhL.



2. 3aKkOH DSKBHMBAJEHTOB. 3aKOH ABOrajgpo MW CIEACTBUS U3 Hero. ['paHuiibl
MPUMEHUMOCTH ATUX 3aKOHOB.

3. 3aKOH TMOCTOSIHCTBA COCTaBa M  CBOWMCTB, TpaHUIBl MNPUMEHHUMOCTH.

[IpencraBnenue o 6epTOLIMAAX U AATBTOHUIAX.

CoBpeMeHHOE MPEICTABICHUE O CTPOSHUU aToOMa.

[Mpunmmn Ilaynm, ero ¢usznueckuit cmeici. [IpaBuno XyHna.

[lepBoe u BTOpOE mpaBuia KieukoBckoro.

S

CtpoeHre dSJIEKTPOHHBIX OOOJIOYEK aTOMOB MW IEPUOJUYECKas CHUCTeMa

sanemeHntoB J|.M.Menneneena.

8. CBOICTBa KOBAJICHTHOW CBSI3U: DHEPrus, JIJIMHA, MOJSIPHOCTh, HANIPABICHHOCTb,
HACBHIIIaeMOCTb.

9. TonsipHOCTh CBsI3U. MIOHHBIE COCTUHEHMUSI.

1O.Ban-nep-BaanscoBbl CcBA3M.

11. BonopoiHas cBs3b.

12.CoctaB 1 HOMEHKJIaTypa KOMIUIEKCHBIX COEIUHECHUM.

13.Knaccudukanus KOMIUIEKCHBIX COCJIMHCHU.

14.TermoBo#t 3¢ dekt peakuuu. 3akoH ['ecca U CIEACTBUS U3 HETO.

15. OHTponus.

16.HampaBieHHOCTh XUMUYECKOM peakiuu. DHeprus ['nb0Oca.

17.CxopocTh XUMHUUYECKON peaKku. 3aKOH JCHCTBUS Macc.

18. @akTopsl, BAUSIONIME HA CKOPOCTh XUMUUYECKOUN pEeaKIuu.

19. BiusiHue temriepaTypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

20.BnausHue katanu3aTopa Ha CKOPOCTh XMMHUYECKOW peaKIuu.

21 .Xumuueckoe paBHoBecue. KoHCTaHTa XUMHUECKOTO PaBHOBECHS.

22 Ilpunnun Jle-IllaTense.

23.YcioBusi OAHOCTOPOHHETO MPOTEKaHusl peakiuu. ['uaposus.

24. OKHCIUTETLHO-BOCCTAaHOBUTENIbHBIE peakinu. Kinaccudukanus OBP.

25.HampaBiieHHEe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU.

26.Knaccudukamnus pactBopoB. OOpazoBaHHEe PaCcTBOPOB.



27.O5eKTpoauTHIECKass aucconuanusi Boabl. HOHHOE TpOU3BEIAECHUE
BonopoaHbiid 1mokasaresb.

28.0nexTponuTtrueckas guccounanusi. CHibHbIe U clabble 3JIEKTPOIUTHI.

29.Crioco0bl BhIpaXEHUSI KOHIIEHTPAIIMU PAcTBOPOB.

30.buoreHHbIe 3JIEMEHTHI.

31 .buoreoXxuMm4eCcK1e HUKIIbI 3JIEMEHTOB.

32.01iauumre 0caJI0YHOro IHKJIA OT ra30BOrO.

33.bosibiIol U MaJiblil KPYTOBOPOT BEIIECTB.

34.0cHOBHBIE TIPOLIECCHI MAJIOrO0 KPYroBOPOTa BELIECTB.

35.0CHOBHBIE PJIEMEHTHI 3¢€MHOU KOPBI.

36.I1ouRa, ee pyHKIUU.

37.I'eoxumMuyeckas kiaccuuKaius 3JI€MEHTOB 3¢MHOM KOPBI.

38. XUMHUYECKUI COCTAaB 36MHOUM KOPBI.

39.Xummnueckre KOMIIOHEHThI aTMOC(EpBI.

40.XumMuyeckasi SKOJIOTUs aTMOC(ephbl.

41 .ITapHukoBbIi 3B dEKT.

42.0O30HOBBIN 3aLIUTHBIN CJIOH.

43 . KHUCIOTHBIE JTOXKIH.

44.Cwmor.

45.Xumudeckasi SKOJIOTUsI TUAPOChEpHI.

46.)KecTKOCTH BOIEIL.

47. Kputepun OLICHKM KayeCTBa OKPYIKAIOIIEH CPEbI.

48 IlpenenpHo nomyctumasi koHueHTpamus (ITJIK).

49. ManooTxoaHoe 1 0e30TX0IHOE MPOU3BOJICTBO.

SO.MGTOI{LI OYHNCTKH CTOYHBLIX BOJA XHUMHUYCCKHNX HpGI[l'IpHSITHﬁ.



Kputepun BbICTAB/IEHHS OIEHKHU CTYAEHTY HA IK3aMeHe
M0 AUCIUATUINHE «XUMUS:

OreHKka «OTIMYHO» BBICTABISIETCS CTYACHTY, €CIM OH TJyOOKO W TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepHas, WCUYEPIBIBAIOIIE, MOCIE0BATEILHO, YETKO W
JIOTUYECKH CTPOMHO €ro W3jaraeT, yMEeT TECHO YBS3bIBATh TEOPHIO C
MIPAKTUKOM, CBOOOIHO CIPABIISETCS C 33aadyaMH, BONPOCAMHU W JAPYTUMHU BUJIAMU
NPUMEHCHUS  3HAHWW, TpUYeM  HE 3aTpyaHSETCS C  OTBETOM  TIpHU
BUJIOM3MCHEHUM 3aJIaHWM, WCIONB3yeT B OTBETC Marepual MOHOTpapuIecKon
JUTEPATypbl, TPABWILHO  OOOCHOBBIBACT TPHUHATOC  PEIICHWE,  BIAJCET
Pa3HOCTOPOHHVMH HaBBIKAMHA M TIPUEMaMU BBITOJHEHHS MPAKTHUYECKUX 3a7ad.

OrmeHka «XOpOIIO» BBICTABISCTCS CTYACHTY, €CIH OH TBEPAO 3HAET
MaTepHaj, TPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, HE JOIMyCKasl CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOMPOC, MPABWJIBHO TPUMEHSET TEOPETHUCCKHE
MOJIOKCHHUST TPH PENICHUH TPAKTUISCKUX BOMPOCOB W 3ajad, BIAjeeT
HEOOXOMMBIMI HABBIKAMH W TIPUEMAMH X BBITTOTHEHHUS.

OrneHka «yIOBIETBOPUTEIIEHO» BBICTABISICTCS CTYNEHTY, €CIIM OH HMEET
3HAHHUS TOJILKO OCHOBHOTO MaTepHajia, HO HE YCBOWJ €ro JeTalieid, IOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO IPABWIBHEIC bopMyITUPOBKH, HapYIICHUS
JIOTHYECKOW TOCIEA0BATEIFHOCTH B HW3JIOKEHWU TMPOTPaMMHOTO MaTepHana,
WCTIBITBIBACT 3aTPYJHCHHS TPH BBITOJHEHUH MPAKTUICCKUX PadOT.

OrneHka «HEYAOBICTBOPUTEIILHO» BBICTABIISICTCS CTYACHTY, KOTOPHIM HE
3HAET 3HAYUTEIIBHON 4acTH TPOTPAMMHOTO  MaTepuaja, JOIMyCKaeT
CYIIIECTBEHHBIC OIMIMOKHA, HEYBEPEHHO, C OOJBIIMMU 3aTPYJAHCHUSMHU BBITOTHICT
mpakThuueckue — pabotel. Kak  mpaBWio, OIEHKA «HEYIOBICTBOPUTEIIHHOY
CTaBUTCS CTYJICHTaM, KOTOpbIE HE MOTYT TMPOAOKUTH OO0yueHue 0Oe3

JOINOJTHUTCIIBHBIX 3aHATUH 1O COOTBGTCTBYIOH_[CI‘/JI JUCIHUIIIINHEC.



IIpumep conep:kaHusl KOHTPOJILHBIX, paldoT.

KonTtposbHas pabora Ne 1.

. Mertann ¢ »KBUBaJIeHTHON Maccoil 9 T/MONb MpHU B3aMMOJACHCTBHH C
kucinoTor BeiTecHseT 0,5 n Bogopona (H.y.). HaifTu SKBUBaJIEHTHYIO
Maccy MeTajua.

O6vem raza mpu 98,7 xlla m 91 °C Temmeparype paBHO 680 ML
Bbrancnute 06beM rasa npu HOpMajibHBIX YCIOBHUSX.

27-10*" Momexyma rasa CKONBKO OOBEMAa 3aHMMACT NP HOPMAIBHBIX
YCIIOBUSX.

OTHOCHUTENbHAS JIOTHOCTh 3THIIEHA MO Kuciaopoxy pasHo 0,875. Haiitu
MOJISIPHYIO Maccy rasa.

. ['a3000pa3HbIii OKCHI COCTOUT W3 30,4 9% a3ora. Bbluucnurhb
OTHOCHUTEJIbHYIO IUIOTHOCTh IO KHUCIIOPOJAY YYMTBHIBasi, YTO B COCTaBe
MOJIEKYJIbI OKCHJa uMeeTcst | atom azora.

B razoo0pa3nom BemiecTBe MaccoBas f0Jst Bogopoaa 5,9 % u cepst 91,1
%. Macca 1 nmutpa 3toro ra3a pasao 1,52 r. Haiftu ¢opmyimy rasza.
OTHOcuTENbHAs IUIOTHOCTh raza no Bo3ayxy 0,59. B coenunenun
MaccoBasi JoJisi azora paBHO 82,35 %, Bogopona 17,654 %. Onpenenuth
UCTUHHYIO (hopmyny rasa.

OnpenenuTth MaccoByt0 00 Kanbius ( % ) B kapOoHATe KabIus.
Onpenennute MacCoBYIO JIOJIIO YIJIEPOJa B YyrapHOM U YIJIEKUCIIOM Tas3e.

['ne conepxutcst Oomblie yriaepoaa’?

10.Ckonbko rpamMm Kanbius cogepxkurcs 250 r 8 mpamope CaCOY?

11 .Beruucnute Maccy coapl NaHCOi, B kortopeiit coaepxutcs 30 T

yriaepoja.

12.Ilpn cropannn 7,6 T COEIMHEHUH COCTOAIIMK W3 YIVIEPOAA U CEpBHI,

obpazyercs 2,24 n yrnekucnoro raza u 4,48 nm okcuma cepol (IV) npu



HOPMAJIBHBIX  YCJOBHSIX.  BBIUHCINTH  MOJEKYJIApHYIO  (GopMyIy
BEILECTBA.

13.Bpuucanth  MacCy M KOJMYECTBA  BEUIECTBA  OKCHAA  MEOH
o0pa30BaBIIETOCs MpU Cropanuii 6,4 r MeTasia.

14.Moxno nu nomyuuth 10,65 T oxcuma docdopa (V) myrem cropanus 4 r
kpacHoro ¢ocdopa? OTBET MOATBEPIUTH BHIYUCICHUSIMHU.

15.10Ipu B3aumopeiictBun 0,36 T MarHus ¢ TaJlOTEHOM oOOpa3yercs
rajoreHui Marausi ¢ maccou 4,17 r. Kakoi rajgoreH BCTyNuiI B PEaKIIUIO

C Maramuem?

Kpurepun onenku:

100 - 80 OamwioB (OTIMYHO)BBICTABISIETCS CTYACHTY, €CIH PEIICHUE
KOHTPOJILHOM pabOThl TOKa3bIBAET TIYOOKOE M CUCTEMATUYECKOE 3HAHHE BCEro
OpPOrpaMMHOTO MaTepuana Mo paccMarpuBaeMbiM TemaMm. CTyAeHT MOXKET
POBOJIUTH HEOOXOAUMBIE PacueThl, MPABUILHO BhIMosieT Oonee 90 % 3amanuil.

81 -60 O6amnoB (XOpOIIO) BBICTABIAETCS CTYACHTY, €CIU CTYACHT 3HaeT
y3JI0BbI€ 3HAHUS MporpaMmbl. CTYAEHT MOXET MPOBOJUTH HEOOXOIUMBIE PACUETHI,
NpaBUILHO BhITIONHSET Oonee 70% 3amaHwid.

75 - 61 OamioB (yHOBIETBOPUTENIBHO), €CIU CTYACHT JIEMOHCTPUPYET
(dparmeHTapHble, TOBEPXHOCTHBIE 3HAHUSA MPOTPAMMHOIO Marepuaia. YMeer
NPOBOJIUTH PACUEThl, MPABUILHO BbITONHsET Oonee 40 % 3amaHuil.

60 - 50 GamnoB (HEYHAOBIETBOPUTENIHHO), BBICTABISETCS CTYIEHTY, €CIU OH

ACMOHCTPUPYCT HC 3HAHNUC MATCpHAJIa. IIe moxer IIPpOBOAUTL PACUCTEI.



