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yupexpennit «Xumus» 10-11  xmaccel, aBTOp H.H. Tapa, COOTBETCTBYIOILEH
TpeGoBaHusIM ~ (pefilepalbHOrO  KOMIIOHEHTa  IOCY/apCTBEHHOTO 00pa3oBaTEILHOIO
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1. llosicHuTEILHASA 3aIIMCKA

1.1. PaGouas mporpamma o XMMHUHU pa3paboTaHa B COOTBETCTBUHU ¢ y4eOHBIM rmiaHoM ['BOY
mkonbl Nell3 Ha ocHOBe (hefepanbHOrO KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeaHero ooIero 0opa3oBaHus MO XUMHH.

Pabouas mporpaMma 10 XMMUM TpenHasHaueHa i ydammxcs 10-11  xmaccos
00pa30BaTeNbHOTO YUPEKACHHS U COCTABIIEHA HA OCHOBE:

- TporpaMMsl sl 001eoOpa3oBarenbHbIX yupexaeHuit «Xumus» 10-11 kmaccsl, aBTop H.H. T'apa,
COOTBETCTBYIOIIEH TpeOoBaHUSAM (eAepaTbHOI0 KOMIIOHEHTAa TOCyAapCTBEHHOTO0 00pa30BaTENIbHOIO
cTaHzapTta cpeaHero obmero oopazoBanus, «[Ipocsemenuey, 2014.

1.2. YueOubIil npeaMeT «XUMUsS» SBISETCS 00513aTENbHBIM I H3YYEHUS Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHUsI.

Ha usydenue nanHoro mpeamera orBogutcs 136 uwacos. Ilporpamma paccumrtana Ha 2 rona
00yJeHUs:

- 10 knacc - 68 yacoB (34 yueOHbIE HENIENH);
- 11 xacc — 68 gacoB (34 yueOHbIC HEEN).

1.3. PabGouas mporpamma COXpaHSE€T aBTOPCKYIO KOHIENIMIO. B Hel NpUCYTCTBYIOT Bce
pa3zenbl ¥ TEMBI, TOPSJIOK UX CIeI0BaHUS HE U3MEHEH.

1.4. PaGouas mporpaMma 1o XuMHH COCTaBJICHA C YUETOM CIIECAYIOUINX y4eOHBIX ITOCOOMIA:

1. Pymsutuc I'.E. Xumusa. Opranndeckass xumus. 10 kmacc. bazoBeiii ypoBeHb. — M.: [IpocBelienue,
2012.
2. Pym3utuc I'.E. Xumus. 11 kimacc. OcHoBbI 00miel xumun. ba3oBsiit ypoBenb. — M.: IIpocBemenue,
2013.

1.5. Tekymuii KOHTPOJIb U MPOMEKYTOUHASI ATTECTAIUS 110 y4eOHOMY MpPEAMETY MPOBOASTCS B
coorBercTBUM ¢ «[lomoxkenuem o Qopmax, MNEPUOAWYHOCTH, TNOPSJIKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTALUN YUALTUXCS.

1.6. TpeGoBaHus K YPOBHIO OATOTOBKH BBIITYCKHUKOB!

B pesynbrare u3ydeHusi XMMUU yYEHUK JOKEH:

3HAThH/TIOHUMATh:

B pe3ynbrare n3yueHuss XuMUM Ha 6a30BOM YPOBHE YUEHHK JOJKEH 3HATh/TIOHUMATD:
- BaXKHEWIIME XMMHMUYECKHUE IIOHATHS: BEIIECTBO, XHWMHUYECKHMH JJIEMEHT, aToM, MOJEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJISIpHAsh MaccChl, HOH, aJUIOTPOIHUs, U30TOMbI, XUMHUYECKasl CBS3b,
AJIEKTPOOTPULIATENBHOCTh, BaJEHTHOCTb, CTENEHb OKWUCIEHMS, MOJb, MOJSpHAas Macca, MOJSPHBIN
o0beM, BeEIIeCTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS, PacTBOPHI, BJEKTPOIHUT U
HERJIEKTPOJIUT, SJEKTPOIUTHUECKAs JUCCOLMALUSA, OKHCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE U
BOCCTAHOBJICHHE, TETJIOBOU 3P HEKT peakluu, CKOPOCTh XMMHUYECKOIN peaKkiuu, KaTajau3, XUMHYECKoe
paBHOBeCHE, YIIIEPOAHBIN CKeNeT, (QyHKIMOHATbHAS IPYIINa, U30MEpPHsi, TOMOJIOTHS;
- OCHOBHBIE 3aKOHBI, XUMHUH: COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUOAMYECKUN
3aKOH;
- OCHOBHBIE TEOPHUHM XHUMHU: XUMHUYECKOW CBSI3U, IJIEKTPOJIUTUYECKOM NHUCCOLMALMH, CTPOCHUS
OPraHUYEeCKUX COCIUHEHUN;
- BakKHeMIIue BellecTBa U MaTepHalibl: OCHOBHBIE METAJIbl U CILJIAaBbl, CEpHasi, COJISIHASI, a30THAs U
YKCYCHasl KUCIIOTBI, LIEJI0YN, aMMHaK, MUHEPAJIbHbIC YAOOpEHHsI, METaH, STUJICH, alleTUJICH, OCH30J1,
9TaHOJ, HUPbI, MbLIa, TJIIOKO3a, caxapo3a, Kpaxmaj, KJeTdyarka, O€JKH, HCKYCCTBEHHBbIE U
CHUHTETHUYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI;

YMETb:
- Ha3bIBaTh M3YYEHHBIC BEIIECTBA 10 TPUBHAIHHON MM MEXIYHAPOJHOH HOMEHKIIATYPE;
- OMNpeAeNsATh BaJICHTHOCTh U CTEMEHb OKUCIEHUS XMMHUECKHUX AJIEMEHTOB, TUIl XUMUYECKOW CBSI3U B
COEIMHEHUAX, 3apsA] HOHA, XapaKTep Cpeabl B BOJAHBIX pacTBOpax HEOPraHUMYECKUX COEIUHEHMI,
OKHUCJIUTEIb U BOCCTAHOBUTENb, MPUHAJICKHOCTh BEIIECTB K PAa3IMYHBIM KJlaccaM OPTraHUYEeCKHUX
COCIIMHECHU;
- XapaKTepH30BaTh 3JIEMEHThI MaJIbIX MEPUOAOB M0 UX MOJOKEHHUIO B nepuoauueckoit cucreme /. U.
MenneneeBa; oO0muMe XWMUYECKHE CBOWCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB



HEOPraHMYECKUX M OPraHWYECKUX COCIUHCHHMH; CTPOCHHE W XMMHMYECKHE CBOMCTBA HM3YYEHHBIX
OPraHUYECKUX COCIUHEHUN;
- OOBACHATH 3aBUCHMOCTb CBOMCTB BELIECTB OT UX COCTABA U CTPOEHUS, IPUPOAY XUMUYECKOH CBSI3U
(MOHHOI1, KOBAJIGHTHOM, METAJTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUECKOM PEaKIIMU U TTOJIOKEHUS
XMMHYECKOT'O PAaBHOBECHUS OT PA3JIUYHBIX (PaKTOPOB;
- BBIIOJHATD XUMUYECKMM ODKCIIEPUMEHT II0 PACIIO3HABAHUIO BAKHEWUIINX HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB;
- TPOBOAMTH CAMOCTOSATENBHBIM MOUCK XMMHUYECKOH HMH(POPMALUU C UCIOJIb30BAHUEM PA3THUYHBIX
UCTOYHUKOB (Hay4HO-TIONYJISIPHBIX U3AaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, UHTEPHET-PECYPCOB);
- HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU JUIsl 0OpabOTKHU U Nepeaavyd XUMUYEeCKOH HHpopMaLuu
U €€ IPE/ICTaBJICHUS B Pa3IMYHbIX popMax;

UCIOJb30BAaTh TNPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOH JEATEIbHOCTH U
IIOBCEHEBHOM KU3HHU C LIEJIBIO:
- 00BACHEHMs] XMMUUYECKHX SIBIECHUH, IPOUCXOAIINX B IPUPOJIE, OBITY M Ha IPOU3BOJICTBE;
- OIpeleNeHUs BO3MOXKHOCTH IIPOTEKAHHUS XUMHUYECKUX IPEBPALCHUN B Pa3JIMYHBIX YCIOBUAX U
OIICHKHU UX MOCJIEICTBUM;
- DKOJIOTMYECKH I'PaMOTHOIO IOBEJICHUS B OKPYKAIOILLEH Cpee;
- OLICHKH BJIMSIHHUS XMMUYECKOTO 3arpsI3HEHUs OKPYKAIOLIEH Cpeibl Ha OpraHu3M YeJIOBEKa U JPYTHe
JKUBbIE OPTraHU3MBbI;
- 0Oe3omacHOro OOpamieHus ¢
o0opynoBaHueM;
- TIPUTOTOBJIEHUS PACTBOPOB 33JJaHHOM KOHIIEHTpALUU B ObITY U Ha IPOU3BO/ICTBE;
- KPUTUYECKOH OIIEHKH JOCTOBEPHOCTH XUMHUYECKOW HWH(POpPMALWHU, MOCTYMAIOMEH M3 pa3HBIX
HCTOYHHUKOB.

TOprOYMMH W  TOKCHYHBIMH  BCHICCTBAMU, J'Ia60paT0pHBIM

2. TemaTn4yeckoe NJIAaHUPOBAHUE

KosanyecTBo yacos B oM uncie
IIpakTnuec KounTpoan
Pa3nenbl, TeMbI Tpumepnas, PaGouas KHe, Ja0opa- | Hble padoThbI
aBTOpCKAas
nporpamma nporpamMma TOpPHBIE
padoThI
10 kyacc 70 68
1 TeopeTnyeckre OCHOBBI OpPraHUYECKOUN 4 4
XUMUHU
2. YraeBoaopoasl 23 23
2.1. IIpenenbHBIC YTIECBOAOPOILI (ATKAHBI) 7 7 1 1
2.2. HenpenenbHble yIiieBOI0POIbI 6 6 1
2.3. Apomatuieckue yriaeBogoponsl (apensl) | 4 4
2.4. [IpuposHbIe HCTOYHUKH YTIIEBOAOPOAOB 6 6 1
3 Kucnopoaconepxamiue OpPTaHUYECKUE o5 o5
COC/IMHEHHUS
3.1. CrupThl ¥ PEHOIIBI 6 6
3.2. Anbaeruapl, KETOHEL, 3 3
3.3. KapboHoBbI€ KUCTOTHI 6 6 2 1
3.4. Crnosxubie 3Gupbl. Kupbl 3 3
3.5. VrieBoasl 7 7 1
n AzoTconepxKarue OpraHUYECKUC 7 7
COCIMHEHHS
4.1. AMWHBI H aMHHOKHUCIIOTHI 3 3
4.2. benku 4 4
5. BBICOKOMOJIEKYJISIPHBIE COETMHEHMS 7 7
5.1. CHHTETHYECKHE TOTNMEPHI 7 7 1
6. Hrorosoe 00001meHne 2 1
1. Peseps 4 -




11 kaacce 70 68
1. TeopeTnueckne OCHOBBI XUMUHU 28 28
1.1 BaxxHelimue XuMudecKre NOHSITHS 3 3
Iepromuyeckuil 3aKOH U TIEPUOMUCCKAs
19 chUcTeMa XUMHUYecKux snmementoB JI.U. 4 4
o MenzeneeBa Ha OCHOBE Y4Y€HHUS O
CTPOCHUH aTOMOB
1.3. CtpoeHue BelecTBa 8 8 1 1
1.4. XHUMHUYECKHE PEAKINH 13 13 1 1
2. Heopraanueckas Xxumust 35 40
2.1. MerTaisl 13 13 1
2.2. Hewmeramis 8 8 1
23 I'eHeTrueckast CBsI3b HEOPTaHUYCCKUX U 14 19 1
OpPraHUYeCKuX BemecTB. [IpakTHKYM
3. Peseps 7 -

2. Coneprxanue nNporpamMmabl

10 xkiaace
(68 uacos)

Tema 1. Teopemuueckue ocnoewl opzanuueckoii xumuu (4 uaca)

dopMUpPOBAHUE OPraHMYECKONM XMMHUHU Kak Hayku. Opranumyeckue BemiecTBa. OpraHnudeckas
xumus. Teopus crpoeHus opraHudeckux coenuHeHuil A. M. bytiepoBa. YriepongHblii CKemeT.
Panukanel. @yHKIMOHAIBHBIE Tpynnbl. ['oMonorndeckuil psia. I'omonoru. CTpykTypHask u30MepHsl.
Homenknarypa. 3HaueHUE TEOPUU CTPOECHUSI OPraHUYECKUX COCIUHEHUN. DJIEKTPOHHAs MpUpoJIa
XUMHYECKHX CBsA3€il B oOpraHuyeckux coequHeHusx. CrnocoObl paspbiBa CBsi3ed B MOJIEKYJax
OpraHrYecKux BemecTs. DnekTpodunsl. Hykneodpunsl. Kimaccudukanst opraHu4ecKiux CoeTMHEHUI.

Jemoncmpayuu. O3HakomiieHue ¢ o0pa3laMu OpraHMYecKUX BEUIECTB U MaTepuanoB. Mojaenu
MOJIEKYJ OPTraHWYECKHX BEIECTB. PacTBOPMMOCTh OpPraHMYECKUX BELIECTB B BOJE U HEBOAHBIX
pactBopuTtensx. [lnapnenue, o0yrnmuBanue U ropeHue OPraHuYECKUX BEIECTB.

Yuawuecs oonocner 3nams: 0COOEHHOCTH COCTaBa W CTPOCHUS OPraHUYECKHX BEIECTB;
OCHOBHBIE MOJI0KeHUs Teopun A.M. bytieposa.

Yuawuecsa oonorcnvl ymems: 10Ka3bIBaTh MOJIOKEHHUSI TEOPUHM HA IPUMEpPAX HEOPTAHUYECKUX U
OpPraHUYECKUX BEIIECTB; COCTABIATH CTPYKTYpPHbIE (POPMYJIIBI H30MEPOB.

Tema 2. Yenesooopoowt (23 uaca)
2.1. Ilpeoenvuvle yzneso0opoosl (ankanst) (1 uacos)

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpOoeHuE alikaHoB. ['omonornueckuit psa. Homenkiarypa
u u3zomepus. Ousnveckue M XMMHUYECKHE CBOMCTBA ankaHOB. Peakums 3amemenus. [lomydenue u
npuMeHeHne ankaHoB. [{ukimoankanel. CTpoeHHE MOJIEKYJ, roMmosoruueckuil psa. Haxoxnenue B
npupoze. Duznueckue 1 XUMUYECKHE CBOMCTBA.

Jlemoncmpayuu. B3pblB cMecu MeTaHa ¢ BO3AyxoM. OTHOIIEHHWE alKaHOB K KHCIIOTaM,
niesouaM, K pacTBOpy IepMaHraHara Kaiaus 1 OpoMHOil BoJe.

Jlabopamopnvie ONnbIMbL. Hsrorosienue MoZeIIen MOJIEKYJI YIIIEBOJOPOIOB
raJIoreHONPOU3BOIHBIX.

Ilpakmuyeckas paboma.

1. KagyecTBeHHOE olpesiesieHre yriepoaa, BOAOPOa U XJIopa B OpPraHuYeCKUX BelIecTBaXx.

Pacuemnvie 3a0auu. HaxoxaeHue MOJEKYISIPHOU (HOPMYIBI OPraHUYeCKOT0 COCIUHEHUS TI0
Macce (00beMy) MPOAYKTOB CTOPAHHS.

Yyawuecs O0onocnvl 3nams: TOHIATHS 00 anKaHaX, MPEIEIbHBIX YIIIEBOJOPOAAX, CBOOOTHBIX
paaMKanax, u3oMepax, FoMoJiorax, CTpO€HHE MOJIEKYJIbl METaHa, HEKOTOPbIE CIIOCOOBI MOTYYEeHHUS.




Yuawuecsa donowcnvl ymems: COCTaBIATh CTPYKTYpHbIE (YOPMYIIBI M30MEPOB, HA3bIBAaTh UX IO
MEXIYHApOJHON HOMEHKIIAType, XapakTepu3oBaTh (PU3MUECKHE M XMMHYECKHE CBOICTBa MeETaHa,
HCIIOJIb30BaTh 3HAHUS U YMEHUS 0€30M1acHOr0 00palieHus ¢ TOPIOYNMHU BEIlleCTBAMHU.

2.2. Henpeoenvnule y2nies000poost (6 uacoes)

AJIKEHBI. DJEKTPOHHOE€ W MPOCTPAHCTBEHHOE CTPOCHUE AJIKEHOB. ['OMOJOTrHYECKUU psI.
HomeHnknarypa. M3omepusi: yriepoJHON LENH, ITOJIOKEHUS KPAaTHOW CBSI3U, LUC-, TPAHC-U30MEPHSL.
XUMHYECKHE CBOMCTBA: peakUusi OKHUCIECHMs, MPUCOEAVHEHMs, mnonumepusauuu. IIpaBuio
MapkoBHuKoOBa. [TosrydeHue 1 npuMeHEHUE aJIKEHOB.

Ankanuensl. Ctpoenne. CoiicTBa, npuMeHeHue. [[pupoaHbiil kaydyk.

AJIKUHBI. DJEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHHUE aleTwieHa. ['oMoJoru u M30Mephl.
Homenknarypa. ®dusnyeckue M XMMHYECKUE CBOMCTBA. Peakuuu NpUCOEAUMHEHUS U 3aMEILLECHHUS.
[Tonyuenue. [Ipumenenue.

Hemoncmpayuu. Ilonydenue aneruieHa KapOuaHeIM ciocoOoM. B3anmoneiicTBue aneTuneHa ¢
pacTBOpPOM TEepMaHraHaTa Kaiaus U OpoMHON Bojoi. ['openne aretwiena. Pa3nokeHne kaydyka mpu
HarpeBaHUU U MCIIBITAHUE TPOIYKTOB PA3I0KEHUS.

Ipaxmuueckas paboma.

2. IlonydeHue 3TUIIEHA M U3YYEHHUE €r0 CBOMCTB.

Yuawuecsa oonowcnvl 3nams: TIOHATHE 00 aJKeHaX, CTPOEHUE MOJIEKYNbI STUJIEHA, HEKOTOphIE
CBOICTBa MOJIY4E€HUsI STUIIEHA (IETUAPUPOBAHUE 3TaHA, AETUAPALIUS ITUIIOBOTO CIIUPTA);
noHsTHE 00 aNKaJneHax, COCTaB U30MpeHa, OyTaueHa U HaTypajIbHOTO KayuyKa, CIOCOOBI OTyUeHUs
u30MpeHa U OyTaaueHa, o0JIacTH MPUMEHEHHs KaydyyKa W pE3WHBI; TOHSATHE 00 aJKUHAX, CTPOCHHE
MOJIEKYJIbI alleTUJIeHa, CIIOCOOBI MOJIy4YEHHUs alleTHIICHA.

Yuawuecs oonocnel ymems: COCTaBIATh CTPYKTYPHBbIE (POPMYIIBI H30MEPOB, HA3bIBATh UX I10
MEXIYHapOJAHONH HOMEHKJIAType; XapaKTepu3oBaTh (hU3MUECKHEe M XMMHYECKHE CBOWCTBA ITUIICHA,
aleTUIICHA.

2.3. Apomamuueckue y2neeo0opoout (apenst) (4 uaca)

ApeHbl. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTpoeHHEe OeH3oia. M3omepus 1 HOMEHKIATypa.
Ousnyeckue W XUMHUYECKHe CcBoiicTBa OeHzona. ['omomoru Oenzona. OCOOCHHOCTH XUMHUYECKUX
CBOMCTB TOMOJIOTOB O€H30Jla Ha TMpuMepe Toiyona. ['eHeTmdeckas CBSI3b apOMaTHYECKHX
YIIEBOIOPOOB C IPYTUMU KIIaCCaMU YTIIEBOIOPOIOB.

Jlemoncmpayuu. beH30 Kak pacTBOpPHUTENb, TopeHHe OeH3ona. OTHomieHne OeH3o0ila K
OpOMHOIi BOJIe U pacTBOPY NepMaHraHara kanus. OKUCICHHE TOJIyoa.

Yyawuecs Oondicnuvt 3namov: TOHATHE OO0 apeHaX, CTPOSCHHUE MOJICKYJIBI OEH30Ja, CIOCOOBI
nosyueHus: 0eH30J1a, TOKCHYECKOe BIUsTHUE O€H30/1a Ha OPraHU3M YeJI0BEeKa U KUBOTHBIX.

Yuawuecs 0ondxcnel ymems: XapakTepu3oBaTh (pU3MUECKe U XUMHUUECKHE CBOMCTBa OeH30a.

2.4. IIpupoonsie ucmounuxu y2ieso00opooos (6 uacos)

[Mpuponusiit ra3. I[lomyrHeie HedTsanble ra3el. HedTsr u HedrempomykThl. Dusmueckue
cBorictBa. CrocoOnl mepepaboTku HedTu. Ileperonka. KpekuHTr TepMUYECKHMH W KaTaTUTHYCCKUU.
Kokcoxummuueckoe mpou3BOJICTBO.

Jlabopamopnsie onvimsi. O3HAKOMIICHUE C 00pa3liaMu MPOAYKTOB HeTerepepadoTKH.

Pacuemnvie 3a0auu. Onpenenenne MaccoBOi WM 0ObEMHON JJOJIHM BBIXOA MPOIYKTA PEaKIHH
OT TEOPETUIECKH BO3MOXKHOTO.

Yuawuecs oonocnel 3Hamsv: cocTaB MPUPOTHOTO ra3a, He(YTH, CIIOCOOBI epepadoTKU, 00IacTH
NPUMEHEHHS TPOJTYKTOB MEPEepadOTKH.

Tema 3. Kucnopoocoodepicaugue opzanuueckue coeounenusn (25 uacoes)
3.1. Cnupmot u hernonwt (6 uacoe)

OpnoaTtoMmHble mpefenbHble cnupThl. CTpoeHue MoJieKyn, (yHKUHOHAIbHAs TIpyMma.
Bonoponnast cBszb. M3omepuss u HoMeHknarypa. CBoiicTBa MeTaHoOJIa (dTaHOoNA), MOJIYy4YEHUE U
npuMeHeHre. OU3NOIOTUYECKOe JeCTBHE CIUPTOB Ha OpraHU3M 4eloBeka. | eHeTudeckas CBs3b
OJIHOATOMHBIX MPEACIIbHBIX CITUPTOB C YTIECBOJAOPOIAMH.
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MHoOroaToMHbI€ CIUPTHI. DTHJICHTJIUKOJIb, TNuiiepuH. CBOWCTBA, TPUMEHEHUE.

®enonpl. CTpoeHue Monekynsl Genona. BlaumHoe BIUsSHUE aTOMOB B MOJIEKYJIE Ha MPUMEPE
Mouiekynbl ¢enona. CpoiictBa (enona. TokcuunocTe (eHonma u ero coeauHeHui. IlpumeHeHue
¢enomna.

Jlemoncmpayuu. B3aumoneiictBue QeHoma ¢ OpoMHON BOJOM W pacTBOPOM THAPOKCHIIA
HATPUS.

Jlabopamopmuvie onvimwul. PacTBopeHue TauMIepuHa B Bojae. Peakuus riMnepuHa C
ruapokcuaom menu (I1).

Pacuemnvie 3a0auyu. PacdeTbl MO XMMHUYECKUM YpaBHEHUSM IpPHU YCIOBUHU, YTO OJHO U3
pearupymoIurx BelecTB JaHO B U30BITKE.

Yuawuecs 0onxcnvl 3Hams: MOHATHE 00 OJHOATOMHBIX CIUpPTaX, (YHKIHMOHATIBHON TpYIIIE,
CTpOEHHE MOJIEKYJIbI ATaHOJa, CIIOCOOBI MOTYYEHHS ATaHOJa; COCTaB MHOTOATOMHBIX CIIMPTOB; COCTaB
U CTpOEHHE MOJIEKYJIBI (PeHOTIa, HEKOTOPbIE CLIOCOOBI MOMYYEeHHUs, 00JIACTH TPUMEHEHHS.

Yuawuecsa donowcnvl ymems: COCTAaBIATh CTPYKTYPHBbIE (DOPMYIIBI M30MEPOB, Ha3bIBaTh UX IO
MEXIYHAPOJIHONH HOMEHKJIATYpe; XapaKTepu30BaTh (PU3UYECKHE W XUMHUYECKHE CBOWCTBA ATAHOJA,
TIIMLepuHa, (PeHoIIa; NCIOIB30BaTh 3HAHUS JJI OLICHKH BIHMSHUS aJKOTO0JIA HA OPTaHU3M YeIOBeKa.

3.2. Anvoezuowt, kemonwl (3 uaca)

Anpaerunsl. CtpoeHue Molnekynbl (opmanpaeruna. OyHknuonansHas rpynmna. M3omepus u
HOoMeHKJartypa. CBoiicTBa anbaeruoB. GopManbAeri U aleTaabJACTHI: MOTyYeHHe U NIPUMEHEHHE.
AleTOH - IpeacTaBUTeNb KeTOHOB. CTpoeHue Molekyibl. [IpumeneHue.

Hemoncmpayuu. B3aumMopelicTBHe MeTaHans (dTaHAIs) ¢ aMMHAYHBIM pPAacTBOPOM OKCHA
cepebpa(l) u runpokcuna meau(Il). PactBopenue B arieToHe pa3iIuIHBIX OPraHUYECKUX BEIIECTB.

Jlabopamopnvie onvimul. [lonydeHne STaHansi OKUCIEHUEM 3TaHoNa. OKHCIEHUE MeTaHas
(araHais) aMmMHadHBIM pacTBopoM okcuna cepedpa(l). Oxucnenne meranans (3TaHals) THAPOKCUIOM
meau(1l).

Yyawuecs donoicHbl 3Hams: COCTaB albJACTHAOB, IOHITHE O KapOOHWIBHOM TpyIIe, ClIOCOObI
TIOJTY9YCHHUsSI YKCYCHOTO allbJCTH/Ia, 00JIACTH TPUMEHECHHSI.

Yyawuecs dondichvl ymems: COCTaBIATH CTPYKTYpHBIE (DOPMYIIBI M30MEPOB, HA3BIBATH MX IO
MEXIyHAPOJIHON HOMEHKIIATYpe.

3.3. Kapoonoewie kucnomet (6 uacos)

OmHOOCHOBHEIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL. CTpoeHHe Moiekyn. DyHKIHOHATbHAS
rpymnma. M3omepus u HOMmeHKIaTypa. CBoicTBa KapOOHOBBIX KHCIOT. Peakius sTepudukamum.
[Tonydenne kapOOHOBBIX KUCIOT U IIPUMEHEHHE.

Kpatkue cBegenus o HenpeaeabHbIX KapOOHOBBIX KHUCIOTaX.

I'enernyeckas CBsI3b KAPOOHOBBIX KHCIIOT C APYTUMH KJIaCCAMH OPTaHUYECKHX COCTUHEHUI.

Ipaxmuueckue pabomeoi.

3. [Tomyuenue u cBOKCTBAa KAPOOHOBBIX KUCIIOT.

4. Pemenne sKCiepuMEHTANIbHBIX 33/1a4 Ha PacliO3HaBaHUE OPTaHUYECKUX BEIECTB.

Yuawuecs oondxcnvr 3nams: cocraB KapOOHOBBIX KHCIIOT, TIOHATHE O KapOOKCUIIBHOM rpymre,
CHOCOObI MOTYyYEHHUS! YKCYCHOM KUCIIOTHI, 00JIaCTH IPUMEHEHUS.

Yuawuecs Oonxcnvl  ymems: XapakTepu3oBaTh (HU3UUECKHE M XHMHUYECKHE CBOWCTBA
YKCYCHOT'O aJIbJIETH/1a, YKCYCHOM KUCIIOTHI.

3.4. Cnooscuwie aghupol. Kuput (3 uaca)

Crnoxubie >Quphl: CBOICTBa, monydeHue, npuMeHeHue. JXupbel. Ctpoenue xkupoB. Kupsl B
npupone. CpoiictBa. [lpumenenue. Moromue cpenctBa. [lpaBuna Oe3omacHOro oOpaimieHHs €O
CpeacTBaMU OBITOBON XUMUHU.

Jlabopamopmuvie onvimsi. PacTBOPUMOCTH KMpOB, JI0Ka3aTE€IbCTBO HX HEMPEIEIbHOIO
Xapakrepa, OMbUICHHE >XUpOB. CpaBHEHHUE CBOMCTB MbLIa M CHHTETUYECKHUX MOIOIIUX CPEJIICTB.
3HAKOMCTBO C 00pa3liaMH MOIOUINX CpelCTB. V3yueHune ux cocraBa U HHCTPYKIUU IO TPUMEHEHHUIO.



Yuawuecs 0onscnbl 3name: 3HaTh COCTAB CIOXKHBIX 2(PUPOB, HAXOXKJIEHUE B IPUPOIE, 00JIaCTH
NPUMEHEHHUS; CTPOCHUE U CBOMCTBA KUPOB, 00JIACTH TPUMEHEHHS.

Yuawuecsa oonoicnvl ymems: COCTaBISATh YPaBHEHMs peaklMi 3TepUPUKALNU, CTPYKTYpHBIE
(OpMyIIBI )KUPOB, YpaBHEHUS PEaKIMii MOTyISHUS U TUAPOIIN3A KUPOB.

3.5. Yeneeoowt (7 uacoe)

I'moko3a. Ctpoenue monekynbl. Ontudeckas (3epkaibHas) uzomepus. Opykrosza - H30MEp
rmoko3bl.  CpoiictBa rmoko3bl. [Ipumenenme. Caxapos3a. Ctpoenue Mmonekynabl. CBoiicTBa,
IIPUMEHEHUE.

Kpaxman u nemonosa - npeAcTaBuTean TPUPOIHBIX OJIUMEPOB. Peakius monnKoHAeH Ay,
dusnueckue U xumuueckue cBoiicta. Haxoxnenue B npupoje. [Ipumenenue. AnieraTHoe BOJIOKHO.

Jlabopamopuvie  onvimel.  B3aumopeiicTBue  rimoko3sl ¢ ruapokcuaoM  memm(Il).
B3aumoselicTBue TIIIOKO3BI C aMMHUAYHBIM pacTBopoM okcuna cepedpa(l). BzaumoneiictBue caxapo3sr
C TUAPOKCUIOM Kalblus. B3aumoneiicTBue kpaxmana ¢ noaoM. ['maponus kpaxmana. O3HaKOMIICHUE
¢ o0pa3namMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpaxmuueckas paboma.

5. Pemienune »KCIEpUMEHTANIbHBIX 3a7a4 Ha IOJYyYEHHE U pPACclO3HABAHHME OPraHUYECKUX
BEIECTB.

Yuawuecs oonocnel 3Hams: coCTaB YrieBoJI0B, KIACCH(PHUKAIMIO YIIIEBOJIOB, COCTAB TIIIOKO3HI,
o0JacT MPUMEHEHHUsI TITIOKO3bI; COCTaB caxapo3bl, KpaxMaia, HEeJUTI0I03bI.

Yyawuecs oonsicnol ymems: XapakTepu3oBaTh (GU3HUECKUE U XUMUYECKHE CBOWCTBA TIIFOKO3HI,
COCTaBJISITh YpaBHEHUE PEaKIIUU MHIPOIu3a B 00LIeM BH/IE.

Tema 4. Azomcoodeprcamue opzanuueckue eewjecmea (1 4acoe)
4.1. Amunot u amunoxkuciomoi (3 uaca)

Amunbl. CTpoeHue MoJieKysl. AMuHorpynna. ®u3nyeckue 1 XuMuueckrue cBorictBa. CTpoeHue
MOJIEKYJIbl aHWJIMHA. B3anMHOE BIUsSHHE aTOMOB B MOJIEKYJ€ HAa NPUMEPE MOJIEKYJIbl aHUJIMHA.
CgoiicTBa anunuHa. [I[pumenenue.

AmvuHOKHCHOTHL. M30oMepus u HOMeHKkIaTypa. CBoHcTBa. AMHUHOKHCIOTHI Kak aM(oTepHbIe
oprannyeckue coenuHeHus. [Ipumenenue. ['eHeTHdeckas CBA3b aMHUHOKHCIOT C APYTHMMH KJaccamu
OPraHUYEeCKUX COCIUHECHUM.

Yuawuecsa oondcuvl 3uams: cOCTaB aMUHOB W aMUHOKHCIIOT, CIIOCOOBI MOJYy4YeHHsI, 00JacTH
MPUMEHEHUS.

Yuawuecsa donowcnvl ymems: COCTAaBIATh CTPYKTYPHBbIE (DOPMYIIBI M30MEPOB, HA3bIBAaTh UX IO
MEXTIYHApOJHONH HOMEHKIIAType; XapaKTepru30BaTh GU3NUECKUE U XUMUYECKUE CBOMCTBA METUIIAMIHA
B CPaBHEHHH C aMMHAKOM, aMUHOYKCYCHOW KHUCIIOTHI.

4.2. Beaku (4 uaca)

benku - npupoansie nonumepsl. CoctaB U cTpoeHne. OPuU3nUecKue U XMMHUYECKUE CBOMCTBA.
[IpeBparenre 6enKoB B OpraHu3Me. Y CleXu B U3y4YE€HUU U CUHTE3€ OeNKOB.

[TonstTre 00 a3oTcoaepKalUX TETePOLUKINYECKUX coequHeHusx. [lupuaun. Iluppod.
[InpuMuIMHOBBIE M TyPUHOBBIE OCHOBaHUA. HyKII€MHOBBIE KUCIOTBI: COCTaB, CTPOEHUE.

Xumuss u 3710poBbe uyenmoBeka. JlekapctBa. [IpoOiembl, CBsI3aHHBIE € HPUMEHEHHEM
JIEKApCTBEHHBIX IIPENapaToB.

HemoHcTpauuu. Okpacka TKaHM aHWIMHOBBIM KpacuTeneM. JloKa3aTenbCTBO HaTIWYMs
(GYHKIIMOHAJIBHBIX TPYIII B PACTBOPAX aMHUHOKHCIIOT.

JlaGopatopuble ombIThl. LlBeTHhIe peakiuu Ha Oenku (OMypeToBas W KCAHTONPOTEHHOBAs
peaKIum).

Yuawuecs Oondxcnvl  3nams: cocTaB OENKOB, CTPYKTYpbl O€JIKOB, HMETh IOHITHE O
JIEHaTypaLnH.

Yuawuecs oonocner ymems: COCTaBIATh ypaBHEHHS peakiii 0Opa3oBaHUs MPOCTEHUIINX
JUIIETITAIOB U UX TUAPOIIU3A.



Tema 5. Boicokomonexynapnoie coeounenus (1 uacoe)
5.1. Cunmemuueckue nonumepel (71 uacog)

[loHsiTHE O BBICOKOMOJIEKYJISIPHBIX cCOeQUHEHUAX. [lonmmumepsl, mojlydaeMmble B pEaKLUsAX
nonmuMmepuzanuu. CrpoeHue Mosiekysl. CTepeoHeperyasipHoe U CTEPEOpEryJsipHOE CTPOEHUE
nonuMepoB. [lommdtunen. Ilomunponunen. TepmomiactuuHocts. [lomumepsl, mnojydaeMble B
peakuusax noaukonaeHcanuu. dexnondopmanbaeruaHbIe CMOJIbL. TepMOPEaKTUBHOCTD.

Cunrernueckue kayuyku. CTpoeHue, CBONCTBA, MOJYYEHUE U PUMEHEHHE.

Cunrernueckue BojiokHa. KampoH. JlaBcaH.

OO6o01enre 3HaHUK MO Kypcy OpraHuueckor xuMuu. OpraHudeckass XUMHS, UYEJIOBEK H
pupoja.

Jemoncmpayuu. O6pa3upl MIACTMACC, CHHTETHYECKUX KaydyKOB M CHHTETUYECKIX BOJIOKOH.

Jlabopamopuvie onvimwsi. VI3ydeHue CBOMCTB TEPMOIUIACTUYHBIX MONMMMEpPOB. OmpeneneHue
XJ0pa B MOJIMBUHWIXJIOpUE. M3yueHre cBOMCTB CHHTETUYECKUX BOJIOKOH.

IIpaxmuueckas paboma.

6. Pacno3naBanue miactMacc U BOJIOKOH.

Pacuemnuie 3a0auu. Onpenenenne MacCOBOM MM 0OBEMHOM JIOM BBIX0OJIa MPOAYKTA PEAKIIUN
OT TEOPETUYECKU BO3ZMOKHOTO.

Yyawuecs oonscnol 3mams: ocHOBHBIE TTOHATUA XuMuu BMC, o6mactu npumenenus BMC nHa
OCHOBAaHHMH UX CBOMCTB.

Yuawuecs 0onscnol ymems: XapakTepu30BaTh MOJIUMEPHI C TOYKU 3PEHUSI OCHOBHBIX MOHSTHIA,
COCTABJISITh PEAKIIUU MTOJIMMEPU3ALUN U TTOJIUKOHICHCALIUH.

11 kiaace
(68 uacos)

Tema 1. Teopemuueckue ocroewvt xumuu (28 uacos)
1.1. Basicneiimue xumuueckue nonsamus u 3axkonsl (3 uaca)

Atom. Xumuueckuil 3sieMeHT. M3otonsl. IIpocThie U ClI0KHBIE BELIECTBA.

3aKOH COXpaHEHHs] MacChl BEIECTB, 3aKOH COXpPAaHEHUS M TMpEBpallleHUusi SHEPruH MpH
XUMUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA cocTaBa. BeriecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHHUSI.

Yuawuecsa oonocnel 3nams: omnpeneneHue 3aKOHA COXPAHEHUS MAacChl BEIIECTB M 3aKOHA
MOCTOSTHCTBA COCTaBa, MX MPAaKTHUECKOE 3HAUYEHUE; B3aUMOCBS3b 3aKOHA COXPAHEHHsI MAcChl BEIIECTB
¥ 3aKOHA MPEBpaIleHUs YHEPTUH, KIIACCU(UKAIIMIO HEOPTAHUIECKHIX BEIIECTB.

Yuawueca oOonowcnvl ymems: pa3nuyaThb MOHITHUS «XUMHUYECKHH DIEMEHT» U <«IIPOCTOE
BEILIECTBOY.

1.2. Ilepuoouueckuii 3axkon u nepuoouueckas cucmema xumuieckux ynemenmos /.1H. Menoeneesa
Ha 0cHoge yuenus o cmpoenuu amomos (4 vaca)

AtomHbIe opOuTanu, S-, p-, d- u f-anmekrponsl. OCOOEHHOCTH pa3MEIICHUsS 3JICKTPOHOB IO
opOuTaIsiM B aToMax MajbIX M OOJBIINX TEPHOJOB. DHEPreTUYECKHE YPOBHH, MOAYpPOBHU. CBS3h
MEePUOIUYECKOr0 3aKOHA U MEPUOJNYECKON CHUCTEMbl XMMHYECKUX DJIEMEHTOB C TEOPUEH CTPOCHUS
atomoB. KopoTkuii W HIJIWHHBIA BapwaHThl TaOMWIIBI XWMHUYECKHX JJIEeMEHTOB. [lomoxeHue B
MEPUOJUYECKON cHCTEME XHMUYecKuX dieMeHToB J[.M. Menneneesa BOIOpOAa, JIAHTAHOUIOB,
AKTUHOUJIOB U UCKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

BaneHTHOCTD 1 BajleHTHBIE BO3MOXKHOCTU aTOMOB. [lepnoanueckoe n3MeHeHNE BaJCHTHOCTH U
pa3MepoB aTOMOB.

Pacuemnvie 3a0auu. Beraucienus Macchl, 00beMa MM KOJHMYECTBA BEIECTBA 110 M3BECTHOM
Macce, 00beMy WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMHBIIMX B PEAKIIAIO WJIH MOJYyYUBIIUXCS B
pe3yJbTaTe peaKkiuu.

Yyawuecs oonocnol 3nams: ctpyktypy I1C, onpeneneHue nepuoaunvdeckoro 3aKoHa, CTPOCHHE
AIIEKTPOHHBIX 00OJIOUEK aTOMOB XMMHUYECKUX JJIEMEHTOB, PACIIOIIOKECHHE JICKTPOHOB HA YPOBHSIX U
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IOypPOBHSX, 3HAaUEHUE NEPUOJINYECKOT0 3aKOHA; 3HATh ONpEAEICHUE BAJICHTHOCTH B CBETE CTPOCHUS
aTOMOB, BJICHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB 2-T0 MEPUOJA.

Yuawuecs oOondicnvl ymems: pa3nuyaTh IMOHATUS <«QJIEKTPOHHOE OOJIAKO» U «OpOUTANby,
XapaKTepu3oBath , S-, p-, d- DIEKTPOHBI, ONMPEACIITh MAKCHMAIbHOE YHCIIO 3JICKTPOHOB HA YPOBHE,
XapaKTepu30BaTh MOPSA0K 3aMOJIHEHUS 3JIEKTPOHAMH MOJypOBHEH B aTOMaxX XMMUYECKHUX 3JIEMEHTOB
NeNe 1 - 38, cocraBiATh 31€KTpOHHbIE W Trpaduyeckre (OpMyNbl, XapaKTepU30BaTh XUMHYECKHE
aneMeHThl 1o nojoxeHuto B IIC u crpoeHuto atoMa; OOBACHATh MPUYMHY BBICHIEH BaJ€HTHOCTH
aTOMOB, ONPEENSATh BaJEHTHOCTh 3JEMEHTOB NpH 00pa30BaHUU XMMUYECKOH CBS3M IO JOHOPHO-
aKLENTOPHOMY MEXaHU3MY, COCTaBIIATh rpa)uueCKUe CXEMbl CTPOSHHS BHELIHUX 3JIEKTPOHHBIX CIOEB
aTOMOB XMMHMYECKHUX 3JIEMEHTOB B BO30Y/IEHHOM U HEBO30YK/IEHHOM COCTOSIHUM.

1.3. Cmpoenue semecmea (8 uacoe)

Xumuueckasi cBsi3b. Buabl U MexaHW3MBl 00pa30BaHUs XUMHUYECKOW CBsi3U. VIOHHas CBsI3b.
Karnonsl wu aHuonbl. KoBameHTHas HemossipHass cBs3b. KoBajeHTHas NOJIApHas — CBA3b.
DneKTpooTpUulateabHoCcTh. CTeneHb okuciaeHus. Meramudeckass CBA3b. BojoponHas CBS3b.
[IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI HEOPTAHUYECKUX U OPIraHMYECKUX BEILECTB.

Tumnpl KpUCTAJUIMYECKUX PEIIETOK W CBOMCTBa BemlecTB. IIpuuyMHBI MHOroOOpa3usi BEIECTB:
WU30MepHsl, TOMOJIOTHsA, aUIOTPOINHus, wu3oTtonus. JlucnepcHsle cucTeMbl. VICTMHHBIE pacTBOPBL.
CriocoObl  BBIpaXEHHS KOHIIGHTpAIlMM PACTBOPOB: MaccoBasi JOJS PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsI KOHIeHTpauus. Koymonaasle pacTBOpbI. 30JIH, TENH.

Jemoncmpayuu. Mopaend  WOHHBIX, AaTOMHBIX, MOJICKYJSPHBIX W METAUIMYECKHUX
KpucTauTmaeckux pemietok. dddext Tunpans. Moaenu MoJaeKyn H30MEPOB, TOMOJIOTOB.

IIpakmuyeckas paboma.

1. [IpuroroBieHuEe PacTBOPOB C 33JaHHON MOJIIPHON KOHIIEHTpAITUEH.

Pacuemmnvie 3a0auu. Beraucnenue macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIIUH,
€CJIM ISl €ro MOJyYeHHU JIaH pacTBOP C OMPEJAEICHHOW MacCOBOM J0JIEW UCXOIHOTO BEIIECTBA.

Vyawuecs Oonoicnvl 3name: ONpeneNeHUe, BHIbI  XUMHUYECKOW CBS3H, MEXaHU3MbI HX
00pa30BaHMsl; OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBS3H, TUIIbI KPUCTAITUYECKUX PEIIETOK.

Yuawueca oonocner ymems: onpenenstb BUI XUMHUYECKON CBA3M B MPOCTBIX MU CIIOKHBIX
BEIIIECTBAaX, COCTABIATh CXEMbl OOpa30oBaHMS BEIIECTB C PA3IUYHBIMU BUJAMH CBSI3U, OOBACHATH
MeXaHu3M 00pa3oBaHUsl JOHOPHO-AKIENTOPHOW, KOBAaJEHTHOW CBSI3U, OCOOCHHOCTH BOIOPOHOM
CBSI3M; JOKa3blBaThb 3aBUCHUMOCTb XapaKTEPUCTHK XUMHUYECKON CBSI3U OT PA3IMYHBIX (PAKTOPOB,
ONPENENATh TUI KPUCTATUIMUECKOU PEIIETKH.

1.4, Xumuuecxkue peaxyuu (13 uacoes)

Knaccudukamnus XuMruaeckux peakiuii B HEOpraHUIECKON M OPraHNIECKON XUMHH.

CKOpOCTh peakiiy, €€ 3aBUCUMOCTbh OT Pa3IUYHBIX (PaKTOPOB. 3aKOH AECHUCTBYIOLIMX MAacc.
Oneprusi aktuBanuu. Karamus u karanuzatopsl. OOpaTUMOCTh peakiuii. XMMHUYECKOe PaBHOBECHE.
CwMerienue paBHOBeCHs MO AeiicTBUeM pa3innyuHbiX (pakropoB. [Ipunnun Jle [larense. [IpousBoacTBo
CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DnexTponuTuueckas aucconnanus. CHIbHBIE W cladble AIEKTPOIUTHL. KHCIOTHO-OCHOBHBIC
B3aMMOJICUCTBUS B pacTBopax. Cpena BOAHBIX paCTBOPOB: KHCIasl, HEUTpaibHad, mieaounas. Mlonnoe
npowusBesieHre Boabl. Bomopoausiit mokazarens (pH) pactBopa.

['maponn3 opraHMYeCcKUX U HEOPraHUYECKUX COCTMHEHUN.

Jemoncmpayuu. 3aBUCUMOCTb CKOPOCTU pEaKLUUU OT KOHILIEHTpPalMU M TEMIIEpaTyphl.
PasnoxxeHne mepokcuga BOJIOpOAa B MPUCYTCTBUHU KartanuzaTopa. OmpezneneHue cpeibl pacTBopa ¢
MOMOILbI0 YHUBEPCAIBHOTO UHIUKATOPA.

Jlabopamopmuvie onvimel. llpoBeneHue peakuuid HOHHOTO OOMEHa MJIi XapaKTepUCTUKU
CBOMCTB 3JIEKTPOJIUTOB.

IIpaxmuueckas paboma.

2. BnusHue pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOM peaKIIiH.

Pacuemnvie 3a0auu. Beraucienust Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEAKIUH,
€CJIM U3BECTHA Macca MCXOIHOT0 BEIIECTBA, COAEPIKALIETO ONPEIEICHHYIO OO IPUMECEH.
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Yuawuecsa oonocnel  3name:  CymHOCTb  KJIacCU(UKALMM XMMHUYECKMX peakiuil B
HEOPraHMYECKOW M OPraHMYeCKOW XUMHH, XMMUYECKOE MOHATHE - TEIUIOBOW 3((eKT XUMHUYECKOH
peaKIy; MOHATHUS: PacTBOPbI, MOHBI, PEAKIIMM MOHHOTO OOMEHA, 3JIEKTPOJIUTHYECKas: AUCCOLMALMS,
AJIEKTPOJIUT, HEDJIEKTPOJIUT, TEOPUS NIEKTPOIUTUUECKON JUCCOLUALUN; THIPOJIA3 HEOPTAaHUIECKUX U
OPraHMYECKUX  COCAVHECHHH; OKHCIHMTEIb, BOCCTAHOBUTENb, OKHUCICHHE, BOCCTAHOBIICHHUE;
OKHCIUTEIHbHO-BOCCTAHOBUTENbHBIC PEAKIH; CKOPOCTh XUMHUUECKON peakimu, KaTtajaus3; oOpaTumble
peaKIiy, XUMHUYECKOE PaBHOBECHUE, CIIOCOOBI CMEILEHHS] XUMHUECKOTO PABHOBECHS.

Yuawuecs Oondicnvl  ymems: COCTaBISATH ypaBHEHMsS pPEaKUUil HOHHOIO OOMEHa W
XapaKTepU30BaTh NIPU3HAKH U yCIOBUS MMPOTEKAHUS PEAKLIMM; ONPEACIATh XapaKTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX BELIECTB; OMPENCNIATh BAJICHTHOCTb U CTENEHb OKHCICHHS XMMHYECKHX
3JIEMEHTOB, OKHCIIHMTEb, BOCCTAHOBHUTENb; OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKkluu
OT PAa3IUYHBIX (PAKTOPOB; HCIOIb30BATh NPUOOPETEHHbIE 3HAHWA U YMEHMS B IPAKTUYECKOH
JIEATEIbHOCTH U IIOBCEIHEBHOW >XU3HU Ul ONPENEICHUS BO3MOYKHOCTH INPOTEKAHUS XUMHUUYECKHUX
IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHUAX U OLICHKH MX IOCIEACTBHH.

Pazoen 2. Heopzanuueckasn xumus (40 uacos)
2.1. Memannwt (13 uacos)

[TonoxxeHne MeTaIOB B MEPUOAUYECKON cucTeMe XuMuueckux 3nemeHToB J[.M. Menaeneena.
OOue cBoiicTBa METAUIOB. DJIEKTPOXMMUYECKHNA pPsii HampspkeHud metamioB. OOmume crnocoObl
MOJIyYEHUs METaJUIOB. OJIEKTPOJIU3 PAcTBOPOB M paciuiaBoB. [loHATHE O KOpPPO3MHM METalIOB.
Crioco0b!I 3a1UTHl OT KOPPO3UH.

O0630p MeTaUIOB TIUIaBHBIX MOATpyHn (A-Tpynm) MNEepUOAMYECKONH CHCTEMbl XHMHUYECKUX
3JIEMEHTOB.

O630p metaimioB 1oOOYHBIX moArpynn (b-Tpynm) mepuogudeckoit CHUCTEMBI XUMHYECKHX
DJIEMEHTOB (Melb, IIMHK, TUTAH, XPOM, JKeJIe30, HUKEIb, INIATHHA).

CmuiaBbl METaJLIOB.

Okcuabl ¥ TUAPOKCUIBI METAIIIOB.

Jlemoncmpayuu. O3HaKOMIICHHE ¢ o0Opa3llaMH METAUIOB U MX coeAuHeHui. B3aumopeiicTeue
LIEJOYHBIX U IIEJIOYHO3EMENBHBIX METAJIOB C BOAOW. B3anmoneiicTBre Meau ¢ KUCIOPOJAOM U CEPOM.
Onektponu3 pactBopa xyuopuaa Meau(Il). OnbITe MO0 KOPPO3UH METAIIOB U 3aIITUTE OT HEe.

Jlabopamopuvie onvimel. B3auMonelicTBrE IMHKA | JKeJie3a C pacTBOPaMH KHUCIIOT U MIEIOYCH.
3HaKOMCTBO C 00pa3liaMi METAIJIOB M X pynaMu (paboTa ¢ KOJUICKITUSIMH).

Pacuemnvie 3a0ayu. PacueTsl M0 XMMHUYECKUM YPaBHEHMSIM, CBS3aHHBIE C MAacCOBOM goJei
BBIXO/Ia MPOJYKTa PEakLUy OT TEOPETUUECKH BO3ZMOKHOTO.

Vyawuecs Oondxcnel 3namv: OCHOBHBIC METAJUIBI M CIUIABBI, OOIIHE XMMHYECKHE CBOWCTBA
METaJIJIOB; 00IIKe CIIOCOOBI OTYyYEHHUS! METAJUIOB, OCHOBHBIE METAJLIbI U CILIABBI.

Yuawueca Oonoxcnvl  ymems: Ha3pIBaTh U3YUYEHHBIE BEIECTBA [0 TPUBHAIBHOW U
MEXIYHapOJAHON HOMEHKJIAType; OOBSCHSTH 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT WX COCTaBa M
CTPOCHHUS; XapaKTepu30BaTh OOIINE XUMUYECKUE CBOMCTBA METAJNIOB; MPOBOIUTH CAMOCTOSITEIbHBIH
MOMCK XUMHUYECKON MHPOpPMAIMK C MCIIONb30BAHUEM PA3IUYHBIX UCTOUYHUKOB (HAYyYHO-TIOMYISIPHBIX
U3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHETA); UCIIONB30BATh MPUOOPETCHHBIC 3HAHUS
U YMEHUs 1Ji1 00BSCHEHUS! XUMUYECKUX SIBIICHUHN, POUCXOAIIUX HA IPOM3BOJCTBE

2.2. Hememannot (8 uacoe)

O0630p cBoiicTB HeMeTawioB. OKUCIUTENTHFHO-BOCCTAHOBUTEIbHBIE CBONCTBA TUITUYHBIX
HemeTawioB. OKCHIBI HEMETAJUIOB U KHCIOPOJCOACPIKAIINE KHUCIOTH. BOIOpOIHBIE COCTMHEHUS
HEMETAJUIOB.

Jlemoncmpayuu. O6pa3sib HEMETAJLJIOB. O6pa3sib OKCHJIOB HEMETALJIOB u
KHCJIOPOICOIepKaIIUX KHCIOT. ['openue cepsl, pocdopa, xeneza, MarHust B KUCIOPOJIE.

Jlabopamopnvie onvimel. 3HAKOMCTBO C O0pa3sllaMd HEMETAIOB H WX HPUPOIHBIMH
coeMHEeHUsIMH (pabdoTa ¢ KOJUIEeKIUsAMHE). Pacrio3HaBaHue XJI0pHI0B, CyIb(paToB, KapOOHATOB.
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Yuawueca oOonoicnbl 3Hamb: TIOHATUS BEIIECTBA MOJIEKYJSIPHOTO U HEMOJEKYJSPHOIO
CTPOCHHS; TIOHSTHSI BEIIECTBA MOJIGKYJSIPHOTO W HEMOJEKYISIPHOTO CTPOCHHS;  OOIIyIO
XapaKTepUCTUKY TraJOr€HOB.

Yuawuecs 0onxcnvl ymems: xapakTepu3oBaTh 00IIMEe XUMUYECKHE CBOWCTBA HEMETAJUIOB.

2.3. 'enemuueckasn céa3b HeopeaHuueckux u opzanudeckux eeuwtecms. Ipakmuxym (19 uacoes)

['enernueckas CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX BEIECTB.

[IpakTUKyM: pelIeHHEe SKCIIEPUMEHTANBHBIX 3a/ad MO HEOPraHMYECKOM XHMHHU; pEeLIeHHE
9KCIIEPUMEHTANBHBIX 33/1a4 [0 OpraHMYecKOW XHMMHHU; TOJydyeHHe, COOMpaHHe U paclo3HaBaHHE
ra3os.

4. TpeOoBaHUS K 3HAHUSIM, YMEHUSIM M HABBIKAM YYalIUXCS 10 XUMHHU

10 xnacc

VYyamuecs TOJKHBI:

3HaTh:
- BAOKHEWIIME XWMHMYECKHE IOHSTHUA: BEIIECTBO, OKHCIHUTEIb W BOCCTAHOBUTEINb, OKHCICHHE U
BOCCTAHOBJICHHE, TEILIOBOW 3PPEKT peakinu, CKOPOCTh XMMHUECKON PEakIuu, KaTaau3, XUMHUIECKOe
paBHOBECHE, YTICPOAHbIN CKeNeT, QyHKIMOHATIbHAS TPYIINa, U30MEpHsl, TOMOJIOTHUS;
- OCHOBHBIE 3aKOHBbl XMMHUU: COXPAHEHHS] MACChl BEUIECTB, MOCTOSIHCTBA COCTaBa, MEPUOJAMYECKHUI
3aKOH;
- OCHOBHBIE TEOPUHU XUMHH: XUMUYECKOUN CBSI3U, CTPOCHHS OPraHUYECKUX COCUHEHUU;
- BakKHeIIMe BellecTBa M MaTepuaibl: METaH, STUJICH, alleTUJIeH, OEH30J, 3TaHOJ, >KUPBI, MBLIA,
TJII0OKO3a, caxapo3a, KpaxMmai, KiIeTdaTKa, OCNIKM, HCKYCCTBEHHBIE M CHUHTCTHUYECKHE BOJIOKHA,
Kay4yKH, IUIACTMACCHI;

YMETb:
- Ha3blBaTh: U3YYCHHBIC BEILIECTBA 10 «TPUBHAIIBHOW) WIIM MEXKIYHAPOJHON HOMEHKIIATYpE,
- ONpEeNEeNsATh: BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBS3U
B COCAMHEHUSX, 3apsj] HOHA, NPUHAJICKHOCTh BEIIECTB K pa3IMYHbl KjaccaM OpraHUYEeCKUX
COCIUHEHUH,
- XapakTepu3oBaTh: OOLIMEe XMMHUYECKHE CBONCTBA OpPraHUYECKUX COEIMHEHUHU; CTPOEHUE U
XUMUYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COCTUHEHUH,
- OOBSACHATH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,
- BBINIOJIHATh XUMHYECKUHN IKCIIEPUMEHT [0 PACTIO3HABAHUIO BAXKHEHIIIMX OPraHUYECKUX BEIECTB,
- TPOBOJAUTH: CaMOCTOSITENIbHBIA MOUCK XUMHUYECKOW MH(GOpPMALMU C HMCIOJNb30BAHUEM Pa3IMYHbIX
HUCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HHTepHET);
UCIIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTUH NIl 00pabOTKH U Mepeayd XUMHUUecKoi MHPOopMauu U
€€ MPeACTaBICHUS B PA3IMYHBIX opMax;

UCIIOJIb30BaTh NPUOOpETEHHbIE 3HAHUS W YMEHUS B NPAKTHUUECKOH NeATEIbHOCTH U
MIOBCEIHEBHOM KU3HU JJIA:
-  OODBSICHEHMS] XMMHMYECKUX SIBIICHUH, MPOUCXOIAIIMX B TMpUpOJEe, OBITY M Ha MPOU3BOJCTBE:
ONpe/IeJICHUsI BO3MOXXHOCTU MPOTEKAHHMS XUMHYECKUX IMPEBPAIICHU B pa3IMYHBIX YCIOBUSX U
OIIC€HKH UX IOCJIENCTBUI;
- JKOJIOTUYECKH IPaMOTHOIO MOBEJICHUS B OKpYKaIOLEH cpeie;
- OLEHKHM BJIMSHUS XUMUYECKOIO 3arpA3HEHUs OKPYKarOLIEH Cpe/ibl Ha OPraHu3M YeJIOBEKa U Ipyrue
JKUBBIE OPTaHU3MBbI;
- 0Oe3omacHOro oOpameHuss C TOPIOYMMH W TOKCHYHBIMH  BEIIECTBaMH, JIa0OPaTOPHBIM
obopynoBaHueM;
- TIPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BOJICTBE;
- KPUTUYECKOH OIIEHKH JOCTOBEPHOCTH XUMHUECKOW HH(POpPMALMHU, MOCTYMAIOMIEH M3 pa3HBIX
HMCTOYHHUKOB.

11



11 kiaace

VYyamuecs TOJKHBI:

3HATh:
- pOJIb XMMHUHU B €CTECTBO3HAHHH, €€ CBSI3b C IPYTMMH €CTECTBEHHBIMH HaYKaMU, 3HAUCHUE B KU3HU
COBPEMEHHOTO O0IIeCTBa;
- BaKHEWIIIME XWMHYECKHUE TOHATHS: BELIECTBO, XMMUYECKHUU HJIEMEHT, aTOM, MOJIEKyJa, Macca
aTOMOB M MOJICKYJI, HOH, paJuKaj, aJUIOTPOIUs, HYKJIHIbl ¥ M30TOIbI, aTOMHBIC S-, P-, d-opOuTasu,
XUMHYECKas CBA3b, JIEKTPOOTPUIIATEIBHOCTh, BaJICHTHOCTh, CTENIEHb OKUCJIEHUS, MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJ, MOJIb, MOJIApHAs Macca, MOJISIPHBIA O0BEM, BEIIECTBA MOJEKYISIPHOTO |
HEMOJICKYJIIPHOTO CTPOEHUS, JUCIEPCHBIE CHUCTEMbI, HMCTUHHBIE PACTBOPBI, 3JIEKTPOJIUTUYECKAS
JIMCCOLIMANMs, KHCIOTHO-OCHOBHBIE pEAaKIMU B BOJHBIX pacTBOpaX, THUAPOIU3, OKHUCICHHE U
BOCCTAHOBJICHHE, CKOPOCTh XMMUYECKOW PEaKIUU, MEXaHU3M DPEaKINH, KaTajau3, TeIIoBOUW A ekt
peaKIu, XUMHUYECKOE DPaBHOBECHE, YIJICEPOJHBIN CKeleT, (yHKIMOHAIbHAS TPYIIa, TOMOJIOTHS,
CTPYKTYpHAasi U30MEpHsl, OCHOBHBIE TUIIbI PEAKLIU B HEOPTAHUUECKOW U OPraHUYeCKOU XUMUU;
- OCHOBHBIE 3aKOHbl XHMMHH: 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, MEPUOJAMYECKHI 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;
- OCHOBHBIE TEOPUU XUMHUM: CTPOCHHS aTOMa, XHUMHYECKOW CBSI3H, AJIEKTPOJIUTUYECKOU
JTUCCOIMAIIMY, KUCIOT U OCHOBAHHUM, CTPOEHHUS OPraHMYECKUX COCIMHEHHUM, XMMUYECKYI0 KHHETUKY U
XUMHYECKYIO TEPMOIMHAMUKY;
- KJIacCH(UKAIMIO 1 HOMEHKIIATypy HEOPTaHHUECKUX U OPTaHUYECKUX COCTMHEHUN;
- TIPUPOJHBIC HICTOYHUKH YTIIEBOIOPOJIOB M CIIOCOOBI UX TIEPEPabOTKH;
- BEIECTBA M MaTepualbl, MIHUPOKO HCIHOJIb3yeMble B MPAKTUKE: OCHOBHBIE METAIbI U CIUIaBHI,
rpaduT, KBapIl, CTEKJIO, [IEMEHT, MUHEPAIbHBIC YI00PEHHS, MUHEPATbHBIC U OPTaHUYCCKHUE KUCIIOTHI,
[IeNIOYM, aMMHaK, YIJIeBOIOPOAbI, ()E€HOJN, AHWIWH, METAHOJ, 3TaHOJ, ITHJICHTIUKONb, TJIHIIEPHUH,
dbopmanberu, ameTaabIeru, aleToH, TII0K03a, caxapo3a, KpaxMmaj, KJIeT4aTKa, aMHUHOKHCIIOTHI,
OeIKH, NCKYCCTBEHHBIC BOJIOKHA, Kay4yKH, INIACTMACCHI, JKUPBI, MbLJIa © MOIOIITUE CPE/ICTBA;

YMETh:

- Ha3bIBaTh U3YYECHHBIC BEILIECTBA 10 «TPUBUAILHON) U MEXIYHAPOIHON HOMEHKJIATypaM;
- ONpPEIENATh: BAJICHTHOCTh M CTENEHb OKHWCICHHS XHMHUYECKHX OJJIEMEHTOB, 3aps]l HWOHA, THII
XUMUYECKON CBSI3U, MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJI, THUI KPUCTAUIMYECKOW pEHIeTKH,
XapakTep cpeAbl B BOIHBIX PAcCTBOPAX, OKHUCIUTEIb M BOCCTAHOBUTEIb, HAINPABICHHE CMEIICHUS
PaBHOBECHS TIO]] BIMSIHHEM Pa3IMYHbIX (DAKTOPOB, U30MEPHI M TOMOJIOTH, PUHAIIICKHOCTh BEIIECTB K
pa3IMYHBIM KJIacCaM OPraHUYECKUX COEAMHEHUM, XapakTep B3aMMHOTO BIHMSHUS aTOMOB B
MOJIEKYJIax, TUIIbl pEaKLMii B HEOPraHUYECKON U OPTraHUYECKOU XUMHUH;
- XapaKTepu3oBaTh: S-, P- H O-3JeMEHTHI MO HX TOJOXKEHHIO B IEPHOAMYCCKON CHCTEME
JI..Menneneena;, oOmpe XUMHYECKHE CBOKMCTBA META/UIOB, HEMETAJ/UIOB, OCHOBHBIX KJIAcCOB
HEOPraHWYECKUX COCAMHEHUI;
- CTPOGHHME ¥ CBOWCTBAa OpPraHMYECKUX COENUWHEHUH (YIJIeBOJOPOJIOB, CHOUPTOB, (PEHONOB,
aJbJACTU/IOB U KETOHOB, KAPOOHOBBIX KUCJIOT, aMHUHOB, aMUHOKHCIIOT M YTJIEBOJIOB);
- OOBSCHATH: 3aBUCHMOCTH CBONCTB XHMHYECKOTO S3JEMEHTa W OOpa30oBaHHBIX MM BEIIECTB OT
MoJjokeHus: B nepuoguyeckoit cucreme .M. MenpeneeBa; 3aBUCUMOCTh CBOWCTB HEOPTraHUYECKUX
BEIIECTB OT WX COCTaBa W CTPOEHUS; MPUPOAY U CHOCOOBI 00pa3oBaHUs XUMHUYECKOW CBSI3H;
3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIIUU OT Pa3IuvHbIX (PaKTOPOB, PEAKIIMOHHON CITOCOOHOCTH
OPTraHUYECKUX COCMHEHHUH OT CTPOCHUS KX MOJIEKYIT;
- BBIMOJIHATh XUMHYECKUM HKCIEPUMEHT I0: PACMO3HABAHWIO BAXKHEHIIUX HEOPraHUYECKUX U
OPTraHWYECKUX BEIIECTB; MOJYUYEHHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS K HM3YYEHHBIM Kiaccam
COCIUHCHMI,
- TIPOBOJMTH PACUETHI IO XUMUYECKUM (OpMYJIaM U YPAaBHCHHSIM PEaKIINi;
- OCYIIECTBISATH CAMOCTOSATEIIbHBIA MOUCK HHPOpMAIIUU (XUMHUUECKOU, IKOJIOTHUECKOM, 00 YIeOHBIX
3aBEICHUAX M BOCTPEOOBAaHHBIX NPO(GECCUsiK) C UCHOIb30BAaHUEM PA3IUYHBIX HCTOYHHUKOB
(cTipaBOYHBIX, HAYYHBIX M HAYYHO-TIOMYJSAPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
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HNHTepHeTa); UCIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU sl 00pabOTKH W Tiepeaaun nHpopMauu u
ee MpeJICTaBIeHHs B Pa3InYHbIX (hopMmax;

UCIIOJIb30BaTh NPUOOpETEHHBbIE 3HAHUS W YMEHUS B NPAKTHUUECKOH NeATEIbHOCTH U
MIOBCEIHEBHOM XKU3HU JJIA:
- TOHMMaHHUA TJ00aJbHBIX MpoOJeM, CTOAIIMX TMepel  4YeJOBEUYEeCTBOM:  3KOJOTHYECKHX,
HEPreTUUECKUX U CHIPbEBBIX;
- TIOCTOSTHHOM CaMOCTOSITEIBbHOM 3a00THI O COXpaHEHUH OJaronmpHUsATHOW MPUPOTHON CPEIbl B MECTE
CBOETO MPOKNUBAHNUS;
- 0OBSICHEHUS] XUMUYECKHUX ABJICHUH, MPOUCXOIALINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;
- DKOJIOTMYECKH IPaMOTHOIO MOBEJIEHUS B OKPYKAIOILLEH Cpee;
- OLIEHKH BJIMSIHUSI XUMUYECKOTO 3arpsI3HEHUS OKPY’KAIOLIEH Cpeibl Ha OpraHu3M YeJlOBEKA U JpyTrue
JKUBBIC OpPTraHU3MBI;
- 0e3omacHOi pabOTHI ¢ BEIIECTBAMHU B JIaOOpaTOpuu, OBITY U Ha TPOU3BOJICTBE;
- COXPaHEHHUS U YKPEIUICHUs] COOCTBEHHOTO 3/I0POBbS U YJICHOB CEMbU;
- pacrmo3HaBaHUS U UACHTU(HUKAIIMY BKHEUIIINX BEIIECTB U MATEPUATIOB;
- OLIEHKM KadyecTBa MUTHEBOM BOJABI U OTAEIbHBIX IMUILEBBIX POIYKTOB;
- KPUTUYECKOH OLEHKM IOCTOBEPHOCTH XMUMHMUYECKOW HMH(pOpMAIMU, MOCTYMAIOMIEH W3 Pa3IHYHBIX
HMCTOYHHUKOB.

5. Cucrema OICHUBAHUA 110 XUMHHU

Pe3ynbrarel 00yueHus MpoBEPSIOTCS B MPOLIECCE YCTHBIX M MUCbMEHHBIX OTBETOB YYalllUXCs, a
TaK>Ke MPHU BBIMOJIHEHUH UMH XUMHUYECKOTO 3KCIIEPUMEHTA.

5.1. OT™MeTKAa YCTHOIO OTBETA

OtMmeTKa «5»:
- OTBET MOJIHBIM ¥ TPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIL;
- MaTepuaj U3JI0KEH B ONPEACIICHHON JJOTHYECKOM TTOCIIeI0OBATEILHOCTH, TPAMOTHO;
- OTBET CAMOCTOSITEIIbHBIMN.

OtmeTka «4»:
- OTBET MOJIHBIN ¥ PaBUJIbHBIM HA OCHOBAaHUH U3YYEHHBIX TEOPHUIL;
- MaTepual U3JI0KEH B OMPEJICICHHON JIOTMUYECKOM MOCIeA0BaTeIbHOCTH, IPU 3TOM JIONYILIEHHI JBe-
TPH HECYILIECTBEHHBIE OIIUOKH, UCIIPABIICHHBIE MO0 TPEOOBAHUIO YUUTEIS.

OtmeTtka «3»:
- OTBET IMOJIHBIN, HO IIPU ATOM JOIMYILEHa CYIIeCTBEHHAas OIIMOKa UM OTBET HEMOJIHBIN, HECBSI3HBIM.

OtMmeTKa «2»:
- NP OTBETE OOHApPY)KEHO HEMOHMMAaHHE YYalUMCS OCHOBHOTO COAEpKaHMs y4eOHOro marepuala
WIH JIOMYIICHBI CYIIECTBEHHBIC OMIMOKU, KOTOPhIE yUYaIIHiiCS HE MOXKET UCIPABUTH MPU HABOSAIINX
BOIPOCAX YUUTEINs.

5.2.0TmMeTKa NHCbBMEHHBIX padoT

5.2.1. DkcnepuMeHTAIbHbIE YMEHUS

OTMeTKa CTaBUTCS HAa OCHOBAHWM HAONIONCHUS 3a y4YallUMUCA W THCHBMEHHOTO OTYeTa 3a
pabory.

OtMmeTKa «5»:
- paboTa BBIMIOJIHEHA TIOTHOCTHIO U MPABUIIBHO, CIIEJIaHbl IPAaBUJIbHbIE HAOIIOIEHUS U BHIBObI;
- JKCHEPUMEHT OCYIIECTBICH MO TUIAHY C YY4€TOM TEXHHKH O€30MacHOCTH W MpaBui pPabOTHI ¢
BeleCTBaMH U 000py0BaHUEM;
- TPOSIBIICHBI OPTaHHU3AI[MOHHO-TPYJIOBBIC YMEHUS (TIOJACPKUBAIOTCS YHCTOTa pabouero mMecra u
MOPSAIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YIOTCS PEAKTUBBI).

OtmeTka «4»:
- paboTa BBINIOJIHEHA MPABUIBHO, CIENAHBI IMPaBHJIbHbIE HAONIOIEHUS U BBIBOJIBI, HO MPH 3TOM
OKCIIEPUMEHT TMPOBEJEH HE IMOJHOCTHIO WM JOMYIIEHb HECYIIeCTBEHHbIE OMMOKH B paboTe ¢
BellecTBaMU U 000pyA0BaHUEM

OtmeTtka «3»:
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- paboTa BBINIOJIHEHA MTPaBUJILHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOMYIIEHA CYIIECTBEHHAs OLINOKa B
XO0JIe IKCIIEpUMEHTa, B OOBSICHEHUH, B O(POPMICHMM pPAaOOTHI, B COONIOJCHHHM MPABUI TEXHHUKH
0e30macHOCTH MpHU pabOTe ¢ BEUIECTBAMHU U 000pYAOBaHUEM, KOTOpasi UCIIPABIISAETCS MO TPeOOBaHUIO
YUUTEIS.

OtmMmeTka «2»:
- JomymieHbl nBe (M Oosiee) CYIIECTBEHHBIE OIIMOKUM B XOJ€ OKCIIEPHUMEHTa, B OOBSICHCHHH, B
odopmiieHnn pabOThI, B COONIOICHUN MPABWJI TEXHUKH O€30MacHOCTH NpH padoTe ¢ BEIIeCTBAMH U
000py/IoBaHNEM, KOTOPBIE YUaAIIUNUCS HE MOXKET HCIIPABUTH JaXKe IO TPEOOBAHUIO YUUTEIIS.

5.2.2. YMeHHe pemiaTh 3KCIIEPUMEHTAIbHbIE 3a1a4U

OtMmetka «5»:
- IIJIaH PENICHUS COCTABIICH MPaBUILHO;
- IPaBUWJIBHO OCYILIECTBJIEH MOJ00P XUMUYECKIX PEAKTHBOB U 000PYAOBaHMUS;
- TaHO TIOJIHOE OOBSICHEHUE U CIeTTaHbI BBIBOJIBL.

OtMmetka «4»:
- IIJIaH PENICHUS COCTABIICH MPaBUIILHO;
- IPaBUJILHO OCYIIECTBIIEH MO00P XUMUYECKUX PEAKTUBOM M 00OPYJOBaHMUsI, IPU 3TOM JOMYILIEHO HE
0oJee IBYX HECYIECTBEHHBIX OMTMOOK B 00BSICHEHUU H BBIBOJIAX.

OtmMmetka «3»:
- IIJIaH PENICHUS COCTABIICH MPaBUIILHO;
- TMPaBUJIBHO OCYILIECTBIEH MOAOOpP XHWMHUYECKUX PEaKTHUBOB U OOOpYJOBaHMS, HO JOIyIlEHa
CYIIIECTBEHHAs OIMOKa B OOBSICHEHUU U BBIBOJAX.

OtMmeTka «2»:
- pomymieHsl 1Be (M Oonee) ommMOKM B IUIAaHE pEUICHHUS, B IMOAOOpPE XMMHYECKHUX DPEAKTUBOB M
000pyI0BaHus, B 00OBSICHEHUH U BBIBOJIAX.

5.2.3. YMeHne pemiaTh pacyeTHbIe 3a1a4H1

OtmMmetka «5»:
- B JJOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIMOO0K, 3a/la4a pelleHa paliOHAIBHBIM CTIOCOO0M.

OtMmetka «4»:
- B JIOTHYECKOM pACCY)KIIEHHU M PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3a/ada pelieHa
HEepaIMOHAIBHBIM CITOCOOOM MIIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OtMmetka «3»:
- B JIOTUYECKOM PaCCy>KJICHUHN HET CYIIECTBEHHBIX OIMOOK, HO JOMYIEHa CYIIECTBEHHAs! OLINOKa B
MaTeMAaTHYECKUX pacyeTax.

OtmMmetka «2»:
- IMEIOTCS CYIIECTBEHHBIC OMMUOKU B JIOTHYECKOM PACCYKIECHUU U B PEIICHUU.

5.2.4. IlucbMeHHbIe KOHTPOJIbHbIE PadOThI

OtMmetka «5»:
- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOKHA HECYIIECTBEHHAs OIINOKA.

OtMmetka «4»:
- OTBET HETIOJIHBIN WK JOMYIIEHO He Oosiee IBYX HECYHIIECTBEHHBIX OLTHOOK.

OtmMmetka «3»:
- paboTa BHITIOJTHEHA HE MEHEe YeM HaIl0JIOBUHY, TOMYIIeHa OJJHa CYLIECTBEHHAs OIIMOKa U MPH 3TOM
JIBE-TPH HECYIIICCTBCHHBIE.

OtmMmetka «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WU COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

[Ipy olleHKEe BBHIMOJIHEHUS] NHUCHMEHHOM KOHTPOJBHOW paboThl HEOOXOAMMO YUHUTHIBATH
TpeGoBaHuUs euHOro oporpahuIeckoro pexxuma.

OTMmeTKa 3a WTOTOBYIO KOHTPOJBHYIO paboTy KOPPEKTUPYET MPEIIIeCTBYIOIUE MIpU
BBICTABIICHUU.

5.2.5. TectrupoBaHue

Tectbl, cocrosimue W3 TMATH BOMPOCOB MOXHO HCIIONIB30BATh IOCIE HM3YyYEHUS KaKIOTrO
Matepuana (ypoka). Tect u3z 10-15 BompocoB ucnonb3yeTcst 1j1si IEPHUOIUUECKOT0 KOHTPOJIS.

Tect u3 20-30 BorpocoB HEOOXOAMMO UCIIOIB30BATD JI1 UTOTOBOTO KOHTPOJISL.
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[Ipu orieHUBaHUU UCTIONB3YETCS CIEAYIONIAs IKaja: I TeCTa U3 MATH BOIPOCOB
- HET OIIMOOK - OTMETKA «5»;
- 0/IHA OIKOKA - OTMETKA «4»;
- IB€ OIIHMOKH - OTMETKA «3»;
- TpU OIIMOKH - OTMETKA «2.
Jist recta u3 30 BOpOCOB:
- 25-30 nmpaBWIBHBIX OTBETOB - OTMETKA «5»;
- 19-24 npaBUIBHBIX OTBETOB - OTMETKA «4»;
- 13-18 npaBWIBHBIX OTBETOB - OTMETKA «3»;
- MeHbIIe 12 MpaBUIIBHBIX OTBETOB - OTMETKA «2».

5.2.6. Ilpum OLEHKE YYMTHIBAIOTCS YHUCIO M XapakTep OIIMOOK (CYyIIECTBEHHBIC WIH
HECYIIIECTBEHHBIC).

CymecTBeHHbIe OIIMOKHM CBS3aHBI C HEAOCTATOUYHOW TIyOMHON M OCO3HAHHOCTHIO OTBETa
(HampuMep, YYEHUK HENpaBUIIbHO YKa3all OCHOBHBIE MPHU3HAKU TOHSATHH, SIBICHUN, XapaKTepHbIE
CBOWCTBAa BENIECTB, HEMPABWIBHO CHOPMYIHpPOBAN 3aKOH, MPABHIO M T.I. WIH YYCHHUK HE CMOT
NPUMEHUTh TEOPETHYECKHE 3HaHUA i1 OOBSCHEHHS WU MpEJICKa3aHusl  SBJICHHM, yCTaHOBJICHHUU
MPUYUHHO-CJIEICTBEHHBIX CBS3EH, CPABHEHHSI U KIIACCU(UKALIUU SBJICHHUH U T. I1.).

HecyiecTBeHHbIe OMIMOKM OTPEACISIOTCS HEMOJHOTOW OTBETa (HAampuMep, YNYIICHHE W3
BUJa KaKoro-mubo HexapakTepHOro (axkrta MpH ONMUCAHUM BelIecTBa, mpoiecca). K HUM MOXHO
OTHECTH OTOBOPKH, OIHKCKH, JOIYIIEHHbIE [0 HEBHUMATENIbHOCTH (HampuMmep, Ha 1Ba U Ooiee
yYpaBHEHUI peakIfii B OJTHOM MOHHOM BHUJIE JOMYIIIEHA OJTHA OITNOKAa B 0003HAUYCHUH 3apsiia HOHA).
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 IIPEJIMETY «XHMHUA)
10 KITACC «A»
Ne i/ Tema ypoxa IInannpyemas Jara
mara NPOBeeHUS

Tema 1. Teopemuueckue 0cHO8bl OP2AHUUECKOU XUMUU 4 uaca

1 1 [Ipenmer opranmdeckoit xumuu. GOpMHUPOBAHUE OPraHUYECKOMH
XMMHH KaK HayKH.

2 2 OCHOBHBIE  TIOJIOXKEHHSI TEOPHH  XUMHYECKOTO  CTPOCHHSA
OpPTaHMYECKUX BEIIECTB.

3 3 DNEeKTpOHHAs MPUPOJIa XUMUIECKUX CBA3CH B OPraHUIECKIX
COETMHEHHSX.

4, 4. | Kmaccudukanus opraHndecKux COSTUHEHUH.

Tema 2. Yzneeo0opoowt 23 yaca

2.1. Ilpeodenvnvle y2neso000poosl (anxkansi) 7 uacos

5 1 DNEeKTPOHHOE U MPOCTPAHCTBEHHO CTPOCHHE alKaHOB. | 'oMonorn
Y M30MepHI alkaHoB. HoMeHKIaTypa ajJKaHOB.

6 2. | ®uznueckre M XUMUYECKHE CBOKCTBA aJIKAHOB.

7 3. | llonydyeHue ¥ NpUMEHEHHNE AJIKAHOB.

8. 4 Pemenwne 3aa4 Ha HAXOKACHUE MOJICKYJIIPHON (hOPMYITBI
ra3000pa3HOTO YTIIEBOIOPO/IA.

9 5. | IukmoaakaHbl.

10. 6 [Ipaktuueckass pabora Nel «KauyecTBeHHOE ompenesneHue
yriepoja, BOAOPOJA U XJIOpa B OPraHWYECKHUX BEHISCTBAX).

11, 7 KontponbHas padora Nel o teme «IIpenenbHbie YriieBOAOPOIbI
(ayIKaHBI)».

2.2. HenpeoenvHble y2nies000poosl 6 uacoe

12 1 DONEeKTpOHHOE ©  TPOCTPAHCTBEHHOE CTPOCHHE  alKEHOB.
["'oMosorust 1 M30MepHst ATKEHOB.

13. 2. | CoiicTBa, MoJly4YeHHE ¥ MPUMEHEHUE AJIKEHOB.

14, 3 HpavKTI/I‘leCKaSI pabota Ne2 «Ilonmydyenue sTuneHa U U3yUEHUE €TO
CBOMCTBY.

15. 4. | IloHaTre 0 MUEHOBBLIX yTieBOAOpoaax. [IpUpoIHEII KaydyK.

16. 5 AlleTHIIEH B €T0 TOMOJIOTH.

17. 6. | [lomydyeHue u npuMEHEHHUE AllCTUIICHA.

2.3. Apomamuueckue y2i1ee000poovl (apenvt) 4 uaca

18, 1 ApeHBI. DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTpOEHWE OCH30IA.
M3omepusi 1 HOMEHKJIaTypa.

19. 2. | ®duznueckre 1 XUMUYECKUE CBOKMCTBA OCH30IIA.

20. 3. | Fomonoru 6enzona. Croiictea. [IpumeHenue.

21 | 4 I'enernyeckast CBsI3b apOMATUYECKUX YTIEBOJOPOIOB C JPYTUMHU
KJIACCaMH YTIIEBOJIOPOJIOB.

2.4. IIpupoonsvie ucmounuxku y2n1e6000p00os 6 uacog

29 1 [lpuponHelii u mONMyTHBIE HEPTAHBIE Ta3bl, WX COCTaB U
WCTIONTb30BaHME.

23. 2. | Hedtp u HedTenpoaykTel. [leperonka vedru.

24. 3. | Kpekunr vedru.

o5 | 4 Pemenue 3amau Ha onpezeIeHUe MacCOBOW WM OOBEMHOM A0ONH
BBIX0/Ia MPOAYKTA PEAKIIUU OT TEOPETUIECKH BOZMOXKHOTO

26. 5. | KonrposabHas padota Ne2 1o Teme «YTI€BOIOPOIBD».

27. 6. | O0oOmIEeHHE 110 TeMe «YTIIECBOIOPOIbI.

Tema 3. Kucnopoocooepircawjue opzanuueckue coeOuHenus 25 yacos

3.1. Cnupmul u ghenonn 6 uacos

28. | 1. | CrpoeHne npesenbHBIX OIHOATOMHBIX CIHPTOB. M3oMepus u
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HOMEHKJIaTypa.

29, 2 CpoiictBa  MeTaHoja  (3TaHoina).  BomopoxHas  CBA3b.
DU3NO0JIOTHYECKOE JIEUCTBUE CITUPTOB HA OPTraHU3M YeJIOBEKA.

30. | 3. | lHomyuyenue cniupros. [Ilpumenenue.
I'enernyeckast CBA3p NPEACITBHBIX OJHOATOMHBIX CIIHPTOB C

31 | 4 |Yroiesomoponamu. Pemenne 3ama4d 1Mo XMMHUYECKUM YpPaBHEHHSIM
MPH YCIIOBUH, YTO OJHO W3 pEarupylolux BEIIeCTB JaHO B
M30BITKE.

32, 5 MHoroatoMHbie CIUPTHL. ITUICHTIUKONb, Taulepud. CBOICTBA,
MIPHMEHEHHE.

33. 6. | CtpoeHue, CBOICTBA U IpUMEHEHHE (heHOJIa.

3.2. Anvoezudol u Kemonwl 3 uaca

3 1 Anpperunpl. CTpoeHre MOJEKyIbl hopManbaeruna. Mzomepus u
HOMEHKJIaTypa.

35. 2. | CpoiictBa anbaerunoB. [lonyueHue u mpuMeHEHUE.

36, 3 AnleToH — TpeAcTaBUTENbh KETOHOB. CTpPOCHHE MOJEKYJIBL.
[TpumeHeHnue.

3.3. Kapoonoenvte Kuciomeol 6 uacoe

37 1 OnHOOCHOBHBIC TIpeACTbHBIC KapOOHOBBIE KHCIOTHL. CTpocHHE
Moutekyi. M3omepust 1 HOMEHKIJIAaTypa.

38. 2. | CpoiictBa KapOOHOBBIX KUCOT. [lonydeHne u npuMeHeHHe.
Kpatkue cBemeHust o HempeAenbHBIX KapOOHOBBIX KHCIOTaX.

39. 3. | I'eneTnueckas CBs3b KapOOHOBBIX KHCJIOT C APYTUMH KJIaCCaMH
OPTaHUYECKUX COCTUHCHHUIA.

40. 4 [Ipaktuueckas padora Ne3 «Ilomydenue u cBoiicTBa KapOOHOBBIX
KHCIIOT».

a1 5 [IpakTrueckast padota Ned «PereHne 3KCIepUMEHTATBHBIX 3a1a4
Ha Paclo3HaHUE OPTAHUYCCKUX BEIICCTBY.

42, 6. Kontponbnas pabora Ne3 mo Temam «CroupTel U (PEHOIBD»,
«ANbIeruapl ¥ KeTOHBD», «KapOOHOBEIE KUCIOTHI.

3.4. Cnoscuvie 3¢ghuput. Kupot 3 uaca

43. 1. | Ctpoenune 1 CBOWCTBA CIOKHBIX (UPOB, HX IPUMCHCHHE.

44, 2. | Xupsl, uX cTpoeHHE, CBOIICTBA M IPUMEHEHHE.

45, 3 [lonsiTHE © CHHTETMYECKHX MOIONINX cpeAcTBax. [Ipasmia
0€301MacHOro 00paIleHus CO CPEJACTBAMU OBITOBON XUMHH.

3.5. Yenesoown 7 uacos

46. 1 Fn}(ixo:;a. Crpoenne MoseKkybl. M3omepus. Ouzndeckue
CBOWCTBA U HAXOXKJCHHUE B IPUPOJIE.

47. 2. | Xumnueckue CBOWCTBA IITFOKO3bL. [IpuMeHeHume.

48. 3. | Caxapo3sa. Haxoxnenue B npuponae. CBOCTBa, NpUMEHEHHE.

49, 4. | Kpaxmai, ero cTpoeHne, XHMHUIECKHUE CBOMCTBA, IIPUMEHEHHE.

50. 5. | lemnronosa, ee CTpOCHHE U XUMUYECKHE CBOMCTBA.

51. 6. | IlpuMeHeHHE NEIUTION036l. AIIETATHOE BOJOKHO.

50, 7 [Ipaxtrueckast pabota Ne5 «PerieHne SKCIepUMEHTATBHBIX 33/1a9
Ha TIOJyYeHHE U PAaCTIO3HAHNE OPTAaHUYECKUX BEIIECTBY.

Tema 4. A3omcoodeprcanjue opzanuueckue coeOuHenus 7 uacoe

4.1. Amunvl u amMuHOKUCIOM b 3 uaca

53 1 Awmunbl. CTpoeHHWE W CBOWCTBA aMHHOB TIPEJCIIHHOTO psja.
AHWINH KaK NPeICTaBUTENh ApOMATHIECKIX aMIHOB.

54, 2. | AMMHOKHCIIOTBI, UX CTPOCHUE, H30MEPHS M CBOMCTBA.

55 3 lenernyeckast CBsI3b aMHUHOKHCIOT C JPYTUMH  KJIaccaMu
OpPraHUYECKUX COCTUHCHMI. Perienne pacueTHbIX 3a/1a4.

4.2. beaku 4 yaca

56. 1. | Benku — npupoanbie monumepbl. COCTaB M CTPOCHUE OCIIKOB.

57, 2 CgoiicTBa OenkoB. [IpeBpaienue OenKoB B opraHu3Me. Y CIexXu B
W3YYCHUU W CHHTE3¢ OCITKOB.
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58 | 3 [Nonsitre 06 a30TCOACPIKAITUX TETEPOITUKITNIECKUAX
coearHeHNsIX. HyKIIeHHOBBIE KUCIIOTBI.

59. | 4. | Xumus 1 370pOBbE YEIIOBEKA.

Tema 5. Bvicokomonekynaphvle coeOunenus 7 uacoe

5.1. Cunmemuueckue noaumepul 7 uacoe
[oHsITHE O BEICOKOMOJIEKYIISIPHBIX COSTUHEHUSX, 3aBUCUMOCTb

60. 1. | ux cBolicTB OT cTpoeHHs. OCHOBHBIC METO/IBI CHHTE3a
MOJIUMEPOB.

61 | 2 Knaccudukarus mnactmace. TepMoOIIacTUYHBIE TTOTUMEPHI.
ITonustunen. [HonunponuiieH.

62 | 3 Cunrernueckue kayuyku. CTpoeHue, CBOWCTBA, IOITyYeHIE U
MIPUMEHCHUE.

63. | 4. | Cunrernyeckue BojokHa. Kampown. JlaBcan.

64. 5. | IIpaktuueckas pabota Ne6 «Pacmo3naBaHHE MIIaCTMACC.

65. 6. Pacuernsie 3amaun. OnpenenaeHne MacCOBON MIIM 0OBEMHON JOITH
BBIXO/1a MPOAYKTA PEAKIIMU OT TEOPETHUECKU BO3MOXKHOTO.

66. 7. | O6o6menue mo reMe «CHHTETUYECKHUE MTOJTUMEDHI.

Hmozosoe 0600uienue 2 yaca

67. 1. | Wrorosas KOHTpoJbHas padoTa.

68. 2 Opranuueckas XMMHs, 4eJI0BeK u mpupoaa. O0o0Iamnui ypok
o kypey 10 knacca.
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 IIPEJIMETY «XHMHUA)
11 KJIACC «A»
Ne i/ Tema ypoxa IInannpyemas Jara
narTa NPOBeeHUS

Pazoen 1. Teopemuueckue 0cHogvl Xumuu 28 uacos
Tema 1. Baxcueiimue xumuueckue noHAmus U 3aKoHsl 3 uaca
1 1 Atom. Xumudeckuii dyeMeHT. M3ortomsl. IIpocTeie M cloKHEBIE

BEIIECTBA.

3aKOH COXpaHCHHS MacChl BEINECTB, 3aKOH COXPaHCHUS U
2. 2. | mpeBpallleHUs SHEPTUM TPU XUMHUYECKHX peakiusax. PemeHue

pacYeTHBIX 3a/1ad.

3aKoH MMOCTOSTHCTBA COCTaBa BellecTBa. BemecTsa
3. 3. | MOJCKYISIPHOTO U HEMOJIEKYJIIPHOTO CTpOCHHS. Penenue

pacYeTHBIX 3aJ1ay.

Tema 2. Ilepuoouueckuil 3aKoH u nepuOOUYECKas CUCHEMA XUMUUECKUX
anemenmos /I.H. Menoeneesa na ocnose yueHus 0 CmpoeHuu amomos

4 uaca

n 1 CtpoeHHE DIEKTPOHHBIX O0OJIOYEK AaTOMOB  XUMHYECCKHX
JJIEMEHTOB.

5 5 KopoTkuii ¥ JUIMHHBI BapHaHTBl TAOJUIBI XUMHUCCKUX
JJIEMEHTOB.
[MonoxeHne B MEPHOANICCKON CHCTEME XUMHUYECKHX 3JIEMEHTOB

6. 3. | .. MeHneneeBa BOAOPOAa, JAHTOHOUIOB, AKTUHOWUIOB M
WCKYCCTBEHHO MOJYYEHHBIX DJIEMEHTOB.

7 n BanentHocTs. BaneHTHbIE BO3MOXHOCTH M pPa3Mepbl aTOMOB
XMMHYECKHX DJIEMEHTOB. PellieHne pacueTHbIX 3a1ad.

Tema 3. Cmpoenue gewecmea 8 uacos

8. 1. | Buasl u MexaHu3Mbl 00pa30BaHMsI XMMUYECKOH CBSI3H.

0. 2. | XapaKTepuCTHKH XUMHUYECKON CBSI3H.

10 | 3 [IpocTpaHcTBEHHOE CTPOEHHE MOJIEKYJI HEOPraHHYECKUX H
OpPraHUYECKUX BEIIECTB.

11. 4, | Tumbpl KPUCTALTHISCKUX PEIICTOK M CBOMCTBA BEIIECTBA.

12. 5. | llpuunnsl MHOTOOOpa3us BemecTB. PenlieHne pacueTHbIX 3a4a4.

13. 6. | JlucnepcHbIe CUCTEMBI.

14, 7 HpaKTHqueCKa;I pa§0Ta Nel <<prlr0TOBneHHe pacTBOpoB C
3aJJaHHOW MOJISIPHOH KOHIICHTPALIUEH.

15. 8. | Konrponbnas pabota Nel mo mpoiiieHHBIM TeMaM.

Tema 4. Xumuueckue peaxyuu 13 uacoe

16. 1. | CymHocTh 1 Ki1acCu(UKAIISI XUMHIECKIX PEaKIIHH.

17. 2. | OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIHUH.

18. 3. | CKOpOCTh XMMHUYECKUX PEAKIHH.

19. 4. | 3akoH gelicTByromuxX Macc. Katanus u kaTann3aTopsl.

20, 5 [IpakTrueckass padora Ne2 «BvJII/I}IHI/Ie pa3InyHbBIX (aKTOPOB Ha
CKOPOCTh XUMHYECKUX PEaAKIIUy.

21. 6. | Xummueckoe paBHoBecue. [Ipunnun Jle HlaTemnne.

22. 7. | IIpon3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

23. 8. | DnexrponuTHas mucconuaiys. CHIbHBIC U Cl1a0bIe 3JICKTPOJIUTHL.

24, 9. | Cpena BomHBIX pacTBOpoB. Bomopoauslii mokasarens (pH).

25. | 10. | Peaknuu noOHHOTO OOMEHA.

26. | 11. | Tunponus opraHMYECKUX M HEOPTaHUYECKUX COCIMHEHHH.

27 | 12 O6o00meHne 1 TOBTOPEHHME HM3YYEHHOrO MaTepuana. Pemenune
pacyeTHBIX 3aJ1ad.

28 | 13 KontponbHas pabora Ne2 mo Teme «TeopeTHdeckue OCHOBEHI
XUMHUY.
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Pazoen 2. Heopeanuueckas xumus 40 uacos

Tema 5. Memannut 13 uacos

29. 1. | OGmiast XxapaKTepHCTHKA METAJLIOB.

30. 2. | Xumuueckue CBOWCTBA METAJLIOB.

31. 3. | Obume crnocoOb! NOTYYCHHS METAJIIOB.,

32. | 4. | DnekTposu3 pacTBOPOB M PACIJIAaBOB BEIIECTB.

33. 5. | INousaTHe 0 Koppo3un MeTauIoB. CriocoObI 3aIUTEI OT KOPPO3HUH.

34 6. Mertamiel  TIABHBIX MOATPYMIT  (A-TpyI) IMEePUOIUYECKOMH
CUCTEMBI XUMUYECKHUX JICMEHTOB.

35, 7 Mertannel THaBHBIX OOArpynnm  (A-TpyIm) NEpUOIUYECKOH
CHCTEMBbI XUMHUYECKHX JIEMEHTOB.

36. 8 Meramtel  no6ouneix moarpymm  (b-rpynm) mepuomndeckoit
CUCTEMBI XUMUYECKHUX 3JICMCHTOB.

37 | o Mertamnbel  mo6ounbix  noarpymmn  (B-rpymm)  mepuoaudeckoit
CHCTEMBl XUMHUYECKHX JIEMEHTOB.

38. | 10. | Okcuapl ¥ THIPOKCHIBI METAJIIOB.

39. | 11. | ConaBsl MeTaioB. Penenne pacueTHbIX 3a1ad.

40. | 12. | OGo0meHue H3y4eHHOr0 MaTepHraa.

41. | 13. | KonrpoasHas padota Ne3 o reme «MeTaibiy.

Tema 6. Hememannut 8 uacos

42, 1 XHAMHYECKHE dJIEMEHTHI — HeMeTallIbl. CTPOCHHS M CBOHCTBA
MTPOCTBIX BEIIECTB — HEMETAJLIOB.

43. | 2. | CtpoeHus U CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJLIOB.

44, 3. | BomopoaHbie coeTMHEHUS HEMETAJLJIOB.

45. 4. | Okcuapl HEMETAJLIOB.

46. 5. | Kucnoponcoaepsxamiye KUCIOTHI.

47. 6. | OxucnurenbpHBIC CBONCTBA a30THOW M CEPHON KUCIIOT.

48. 7. | PemeHnne kauecTBEHHBIX M HEKAYECTBEHHBIX 3aJad.

49, 8. | KourpoasHas padora Ne4 o reme «Hemetamby.

Tema 7. I'enemuueckan c6a3b HEOPZAHUUECKUX U OP2AHUUECKUX 8eUeCMG.

Ilpaxmuxym 19 uacos

50. 1. | T'enernueckas CBS3b HEOPTaHUYECKHUX M OPTaHMYECKUX BEIICCTB.

51. | 2. | I'enernyeckas CBsI3b HEOPraHMYECKHUX M OPTaHUMYECKUX BELIECTB.

50, 3 Pemienue osKkcrnepuMEHTaIbHBIX 3a7ad MO HEOpPraHU4eCKOu
XUMHH.

53 | 4 Pemenne oSKclepUMEHTANBHBIX 3aad 10 HEOPraHUYECKOU
XHMHUH.

54, 5 Pemienue »sKkcnepuMeEHTaIbHBIX 3a7ad MO0 HEOpPraHU4YeCKOu
XHMHH.

55. | 6. | Pemenue skcriepuMEHTAIBHBIX 33124 110 OPTaHUYECKON XHMUH.

56. | 7. | Pemenne skcriepuMEHTAIBHBIX 3324 10 OPTaHUYECKON XMMHUH.

57. | 8. | Pemenne skceprMEHTAIBHBIX 3324 10 OPTaHUYECKON XMMUH.

58. 9. | Pemenue mpakTH4eCKUX pacueTHHIX 3a1a4.

59. | 10. | Pemenue npakTHYECKUX pacdeTHBIX 3aJa4.

60. | 11. | Pemenue npakTHYECKUX pacyEeTHBIX 3aJau.

61. | 12. | Pemenue npakTHUYECKUX PACUCTHBIX 3a/1a4.

62. | 13. | [lonyueHue, coOMpaHue U PacliO3HABAHKUE Ia30B.

63. | 14. | Ilonyyenue, coOupaHue u pacro3HaBaHUE ra30B.

64. | 15. | O60o06meHre N3y4eHHOr0 MaTepraa.

65. | 16. | [loaroroBka K HTOrOBOH KOHTPOJILHOU paboTe.

66. | 17. | rorosas KOHTpoOJbHAs padoTa

67. | 18. | BeiToBas XuMU4ecKasi F[PaAMOTHOCTb.

68. | 19. | O6o6meHre N3yYEeHHOT0 MaTepraa.
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