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Pa6ouas mporpamma paspaboTaHa Ha OCHOBE TpeOOBAaHUU K MIAHUPYEMBIM Pe3yIbTaTaM
OCHOBHOH 06pa30BaTeNBEHOM MporpaMmsl cpegHero obmero obpasosanus MOY WPMO
«I'panosckas COIll», peamusyromeit @I'OC COO. B mporpamMMy BKIIIOYEHBI IIIAHMPYEMBIE
pe3yNbTAaTBl OCBOEHHUs y4eOHOro IIpenMeTa, COAepiKkaHnue ydueOHOTo MpeMeTa, TEeMAaTHYeCKoe
[TaHUPOBAHHUE.

IlnanupyemMble pe3yaIbTaThl 0CBOCHHS y4e0HOro npeamMera « XumMus»
KOHCTPYKTOp ITAHUPYEMBIX Pe3yIbTaTOB OCBOEHHMS y4eOHOTO MpeaMeTa, Kypea

K
Ne T 10 11
IlnaHupyeMble IPeIMEeTHbIE Pe3yIbTaThI

BoinyckHHK Ha 6a30BOM YPOBHE HAYIHTCS:

1 | packphIBaTh Ha IPEMEpPax POJIb XMMUH B (POPMUPOBAHUH COBPEMEHHOM + s
Hay4YHOM KapTHHBI MHEpa U B IPAKTHYECKOH NEATETPHOCTH YEI0BEKa;

[\

JEMOHCTPHPOBATh Ha IpHUMEpax B3aHMOCBI3b MCXKIY XHMHEN H + =+
APYTHMH €CTCCTBEHHBIMY HayKaMH,

(O8]

pacKphIBATh HA IPUMEPaX MOT0KEHUS TEOPUH XUMUIECKOTO CTPOCHHS -+ A
A.M. Bytneposa;

4 | moummars (Qusmueckuit cmbicn [lepumommdeckoro 3akoma .M. + +
MengeneeBa W Ha €ro OCHOBE OOBSCHITH 33aBHCHMOCTL CBOWCTB
XMUMHYECKHX OJIEMEHTOB M OO0pa3OBaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOTO CTPOEHHsI aTOMOB;

5 | 0OBSICHATL NPUYMHEI MHOTOOOpa3susl BEINECTB Ha OCHOBE OOIIUX e +
MIpeJICTaBIEHUH 00 UX COCTaBE U CTPOEHHUH,

6 | IpUMEHATH MpaBuiia CHCTEMAaTHUYECKON MEXITy HapOIHOHN + +
HOMEHKJIATYPhI KaK CPeCTBa Pa3IHueHUs H UICHTH(OUKALIUA BELIECTB
IO MX COCTaBy ¥ CTPOEHHUIO;

7 | cOCTaBJIATH MOJIEKYJISIPHBIE ¥ CTPYKTypHBIE (POPMYJBI OPraHUYECKHX -+ +
BEILECTB KaK HOCHUTeJed WH(POPMAIMU O CTPOCHMH BEIIECTBA, €ro
CBOMCTBAX W IPUHAISKHOCTH K OIIPE/IeIEHHOMY KJIAcCy COEIUHEHNH;

8 XapaKTCpHu30BaTh OPraHU4YECKHUE BEIICCTBa II0 COCTaBy, CTPOCHHUIO H o =t
CBOﬁCTBaM, YCTaHaBIINBAaTh IIPHYHUHHO-CICACTBCHHBIC CBsI3HM MCXKIY
JaHHBIMH XapaKTECPUCTUKaMHU BEILCCTBA,

9 | IPUBOAWTH TWPHMEPHl XMMHUYECKHX  PEaKIMH, pPaCKpPBIBAIOIIMX -+ -+
XapakTepHble CBOHCTBA TUIMYHBIX IPEACTABUTENIECH  KJIAcCOB
OpraHMYEeCKHX BEIIECTB C IENbI0 MX MICHTU(QUKALUN U OOBACHEHHS
obyacTi MpUMEHEHHUS;

10 | IpOrHO3WpPOBATh BO3MOXKHOCTH IIPOTEKAHHUS XMMHYECKHX PEaKIliil Ha + +
OCHOBE 3HAHHUHI O THUIIAX XMMHUUYECKOH CBA3H B MOJEKYJIax PEarcHTOB U
HX PEaKIIMOHHON CIIOCOOHOCTH;

11 | Hcmonb30BaTh 3HAHHS O COCTaBE, CTPOCHUH U XUMHYECKUX CBOMCTBAX + ¥
BEIECTB [yig  0E30MacHOTO  NPHMEHEHUS B IPAKTHUECKOH
JeSTEIIbHOCTH;

12 | OpUBOAMTE TIPUMEPHl IIPAKTUYECKOIO HMCIIOIB30BAHMS TPOTYKTOB + T+
mepepaboTKH He(TH U NPUPOJHOTO Tras3a, BBICOKOMOJICKYIISIPHBIX
coenMHEHUH (MOJUATUIICHA, CHHTETHYECKOrO0 Kaydyka, aIleTaTHOIO
BOJIOKHA);




IPOBOJUTE OMNBITHl II0 PAacIO3HABAHUIO OPraHUYECKHX BELIECTB:
[IIHIEPUHA, YKCYCHOM KHCIOTBI, HENPENENbHBIX JXHPOB, IIIIOKO3EI,
KpaxMaia, OEJIKOB — B COCTAaBE IHIIEBEIX IPOAYKTOB ¥ KOCMETUIECKHUX
CpPEICTB;

14

BJIAJICTh MPABUIIAMHU U IIpHEMaMU 0e3011acHOM paboThI ¢ XUMUYECKHUMHU
BEIeCTBaMH H J1JaO0paTOPHBIM 000pyIOBaHUEM;

15

yCTaHaBJIMBaTb 3aBHCHMOCTE CKOPOCTH XUMHYECKOU peaknuu u
CMEICHUA XUMHYCCKOI'0 PaBHOBECHA OT Pa3InIHBIX (baKTOpOB C IECIIBIO
OIIPEACIICHUA OIITHMAJIBbHBIX yCJ'IOBHfI IIPOTEKaHUA XHUMHUUYCCKUX
IIPpOILECCOB;

16

IPHUBOIUTH IPUMEpPHI THAPONH3a COJeHd B IIOBCEIHEBHOH IKU3HU
yeJI0BEeKa;

17

IIPUBOOUTE HNPHUMEPBI OKHCIIUTCIIEHO-BOCCTAHOBUTEIIbHBIX peaxunﬁ B
IIpUponc, IPOU3BOACTBCHHBIX IIpOIECCax MW IKUBHEACATCIBHOCTH
OpraHu3MoOB;

IIPHUBOOUTL NPUMEPHI XUMHUICCKUX peaKuHﬁ, PacCKpbIBAIOINX obmme
XHUMHYECKHE CBOHCTBA IIPOCTBIX BEMICCTB — MCTAJJIOB U HEMCTAILJIOB,

18

IIPOBOIUTH pAacYeThl Ha HAXOXIEHHE MOJEKYJSIPHOW (OpMyIIbI
yTIEBOAOPOJa MO TMPOAYKTaM CTOpaHus U IO €ro OTHOCHTEIBHOU
TJIOTHOCTHU X MACCOBBIM JOJISIM 3JIEMEHTOB, BXOISIIUX B €0 COCTAB;

19

BJIaACTH IIpaBUIaMU 0e30IacHoro O6paH_[€HI/IH C €IKHUMH, TOPIOYUMH U
TOKCHYHBIMHU BEIIECTBaMHU, CPEACTBAMHU OBITOBOM XHMHUH,

OCYIIECTBJIATh TOWUCK XMMHYECKOH HHPOpPMAIMH 10 Ha3BaHUIM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (OpPMYIIaM BEIIECTB;

KPUTUYECKH  OLEHWBATh W  HHTEPIPETHPOBATH  XMMHYECKYIO
uHGOPMAITHIO, COMEPXKAIIYIOCS B COOOIIEHUSX CPEACTB MacCOBOH
uHpopMarmn, pecypcax VHTepHETa, HAYYHO-TIOMYJISPHBIX CTaThIX C
TOYKH 3PEHHUSI EeCTeCTBEHHO-HAYYHOH KOPPEKTHOCTH B  LEIIX
BBISIBJIEHUSI OINUOOUYHBIX CYXIEHHH U (OpPMUPOBAHMS COOCTBEHHOU
MO3UIIHH;

MPEJICTABIATE IIyTH PEIIeHUs TT00aIbHBIX MPOOJIEM, CTOSIIMX IEpen
YeJI0BEYECTBOM: SKOJOTHUYECKUX, SHEPTreTHUECKUX, CHIPHEBBIX, H POJIb

XFMHUU B PEILICHUH ITUX MTPOOIIEM.

Beiny

CKHUK HQ 0A3080M YPO6HE nojtyuunt 603MOHCHOCHb HAYHUMbCA:

1

Uiiocmpuposednto HA npumepax CMmdaHoe6J/leHuUe u 2601I0YUIO
opeammecxoit XUMUU KAK HAYKU HA PA3TUYHBIX UCTIOPUYECKUX dmandax
ee paseumusl,

UCNONIb308AMb  MeNnOoObl HAYYHO20 NO3HAHUA npu  6blNOJIHEHUU
npoexknmoe u y'-le5H0-uCCﬂ€006’a771eﬂbCk‘l{X 3a0a4 no U3YHYEeHUIO cBoLicme,
cnoco6os noJNy4eHUs U pacno3HAaABAHUSA OP2AHUYECKUX GELUYECNE,

(98}

00bACHAMb NPUPOOY U cnOcobbl 00pA308aAHUSL XUMUYECKOU CEA3U.
KOBANEHMHOU (NONAPHOU, HENOAAPHOL), UOHHOL, Memaniuieckou,
6000POOHOU — C UYenblo OnpeodeleHuss XUMUYeCKOU AaKMUGHOCHIU

eeuecme,




4 | yemanasnusamo 2eHemu4ecKylo C643b MeAHCOY KIACCAMU OP2AHUYECKUX + +
geuyecme 0.1 000CHOBAH U NPUHYUNUALLHOU B03MOICHOCU NOJLYHeHUS
Op2aHUYecKUx COeOUHenUll 30AHH020 COCMABA U CIMPOEHU,;

5 | yemanasiueamo 63aumoceasu mexcoy pakmamu u meopuei, npuiuHou + r

U creocmeuem npu aHaiuse I’ZpO6]I€.MHblx cumyaz/ui/ u obocHosaHuUU

NPUHUMAEMbLX pemeHui( HA OCHOBE XUMUYECKUX 3HAHULL

CoaepskaHue y4eGHOT0 npeaMera « XHMHSD)
10 xknacc
Teopusi cTpoeHusi opraHudeckHx coeguHenmii A. M. byraeposa. Ilpemmer
OPraHU4Y€eCcKOH XHMHH
OprasuyYecKHe BEIECTBA: IPHPOAHbIC, HCKYCCTBEHHBIE M CHHTeTHYECKHE. OcoOeHHOCTH
COCTaBa U CTPOEHMS OPraHMIeCKiX BelecTB. Butammusm u ero kpax. ITonsarre o6 yriaesomopoaax.

OcHo6Hble NONIOJICEHUs. Meopull XuMuieckoeo cmpoeHus bymneposa.  BaleHTHOCTE.
CrpyKTypHbIE OPMYJIbI — TOJTHBIE H COKpaNIEHHBIE. [IpocThie (0AMHAPHEIE) U KPATHBIE (IBOWHBIE
1 TpoiiHbie) cBs3u. MI3oMephl 1 u3oMepus. B3auMHOE BIMSHHAE aTOMOB B MOJIEKYJI€.

Hemoncrpamuu. HexoTopele 00IIie XMMUYECKHE CBOMCTBA OPraHMYECKUX BEIIECTB: MX
ropeHde, IUlaBjieHue W 0oOyriuBaHue. Mopemu (IapocTep)KHEBBIE W OOBEMHBIE) MOJEKYI
OpraHUYeCKUX COeNUHEHUN pa3HbIX KnaccoB. ONpeneneHre 3IEMEHTHOTO COCTaBa OPraHUIECKIX
COEIMHEHUH. :

JlaGopaTopHbie ONbITHL. V3roTOBIEHNE MOJIENEH OPraHUYECKUX COETUHEHNH.

YrjieBoaopoabl U MX NPUPOAHbIE HCTOYHUKH

IIpeodenvrvie yeneo0opooul. Ankanvl. OnpenencHue. I OMOIOIHYECKHUM PSIT ATKAHOB U €T0
obmas ¢Qopmyna. CrpykTypHas wusomepus yrieponHoit nemu. Pamukanel. HomeHkiaTypa
aKaHoB. XUMHWYECKHE CBOMCTBA alKaHOB: FOPEHUE, PEaKIlMH 3aMEIeHHMs (raJoreHUPOBAHUE),
peakIus pa3ioKeHUs MeTaHa, PeaKIus NeTUAPHUPOBaHNsS dTaHa.

Henpeoenvuvie yene6o0opodvl. Anxenei. OTuneH. 1'OMOJIOTUYECKMH PN ATKEHOB.
Homenknarypa. CTpykTypHas uszoMepus. [IpOMBIIUIEHHOE IIOJNyYeHHME AIKEHOB: KPEKMHI |
NETHAPUPOBAHUE AIKAHOB. Peakuusi JeruapaTallidl 3TaHOJNA, Kak JabopaTopHbIM Crmocod
MIONTyYeHHsT 3THUIICHA. Peaknuu TpUCOENMHEHUS: TUApaTanys, THIPOTraloreHMpOBaHHE,
rajloreHUpOBaHye, IoauMepusanmu. IlpaBuno MapkoBHEKOBa.  OKHCIEHHE — AIKEHOB.
KauecTBeunrie peaKkuu Ha HENIPEAEIbHBIE YTTIEBOAOPOIHI.

Anxaouenwvi. Kayuyxu. Homenknatypa. Compspk€HHBIE AueHBl. byrtanmen-1,3, u30mpeH.
Peaxuuss JleGenmeBa. Peakiuu IpHCOeTWHEHHsS ankaJueHoB. Kaydyku: HaTypalbHBIH,
cCUHTeTHUYecKHue (OyTaIueHOBEIHA, H30IPEHOBRIN). Bynkanuzaiius kaydyka. Pesuna. D00HHUT.

Anxunw. OOmasg XapakTepUCTHKa Tromonormdeckoro psga. CmocoOel  00pa3oBaHus
HA3BaHUM AIKMHOB. XMMHWYECKHE CBOMCTBa aleTHJIEHA: T'OPEHHE, PEAKIUH IIPHUCOCTHHEHUS:
TUIpOTaJOreHUPOBAHUE, TAIOTeHUpOBaHue, ruapaTamus (peakuus Kydeposa), — €ro monydeHue
U IpUMeHeHne. BUHUIIXIIOPHI 1 ero OJUMEPU3alis B IOIUXIOPBHHATL.

Apenvl. BeH305, Kak TPEACTABUTENb apOMAaTHYECKHX YTJIEBOAOPOAOB. CTpoeHHE €ro
MOJIEKYJIBI B CBOMCTBA (hHU3UUECKUE M XMUMHUYECKHE CBOMCTBA: TOPEHHE, PEAKIIMU 3aMEIICHIS —
rajoreHupoBanue, HuTpoBanue. [lonydeHne u npuMeHeHUe OeH301Ia.

IIpupoouwiii u nonymmeiii eazel. COCTaB MPUPOJHOrO rasa. Ero HaxoXXIeHHE B MPUPOJIE.
[IpenMy1IecTBa MPUPOIHOrO ra3a Kak TOIUIMBA. XHMHUYeCKas IepepaboTka IMPHPOJHOTO rasa:
KOHBepcus, upou3. CHHTE3-Ta3 U €ro NpHUMEHEHHE.

I[TomyTHBIE rasbl, ©X coctas. [lepepaboTKa MOy THOTO ra3a Ha PpaKiuu: CyXoH ras, mporaH-
OyTaHOBasi CMECh, Ta30BbIM OEH3HH.

Hegmuw u cnocobvel eé nepepabomru. Coctas HedTH U e€ epepabOTKa: IIEPErOHKa, KPEKUHT,
pudopmunr. HedTenpoayKTsl # uX monydeHue. IIoHITHE 00 OKTAaHOBOM YHCIE. XHUMHYECKUE
CII0coOBI MOBBILIEHHUS KauecTBa OeH3MHA.



Kamennwiii yeono u e2o nepepabomra. Kokcopanue KaMEHHOTO YIJISI U €ro MPOITYKTHL:
KOKCOBBIH ra3, aMMHAadHas BOJIA, KAMEHHOYTOJIbHAsS CMOJIa, KOKC. ["a3uduKanus KaMeHHOr o yTIid.
Jemoncrpauuu. I operue npenebHbIX U HelpeJeIbHbIX YITIEBOJIOPOIOB: METaHa, dTaHa,
dlCTHJICHA. NagccrscHmbIic peaxi 1o HCUPCACIIDIDIC Y IUUBULUPULDL. uGuuuuuuuuuuuu
STUIIEHOM H alleTHIEHOM PAaCTBOPOB IIepMaHTaHaTa Kanus 4 6poMHoi Bozel. OTHOIEHHE OeH3071a
K 9THUM OKHcIuTesaM. Jeruaparanust stanona. [ unponus kapouna kansuusa. Komneknuu «HedTs
1 HedTenpoayKTh», «KaMeHHBIH yroib M IpOOyKTHl €ro mepepabortkuy», «Kaywyxw». Kapra
TI0JIE3HBIX HCKOMaeMbIX PO.

JlaGopaTopHbie ombiThl. OOHapyXeHHE IPOLYKTOB ropeHus cBeud. Mccnemomamue
CBOMCTB Kay4yKOB.

Kuciopoa- i a3oTcoaep:Kamie opraHndecKue coequHenns

Qonoamomuvle cnupmol. Otnpenenenve. @DyHKIUOHANbHAs THAPOKCHIbHAS TpPYIIIa.
[OMOJIOTHYECKHH  psl  MPEAENbHBIX ~ ONHOATOMHBIX CHHPTOB. FI3oMepus  MOIOXKEHHS
(GyHKIMOHANBHON TPyIITbl. BomopoaHas cBA3b. XUMHYECKHE CBONCTBA CIUPTOB. AJBIETUIHASL
rpymma. Peakims otepudukaiuu, cnoxHele 5¢upbl. Ilpumenenme cnmproB. [le#cTBHE
METHJIOBOTO ¥ 3TUIIOBOTO CIIMPTOB HA OPraHU3M 4eIOBEKa.

Mnuocoamommvle cnupmel. DTUICHTIIMKONb, KaK IPEACTAaBUTENL IBYXaTOMHBIX |
TJMIEPHH, KaK MpPEeNCTaBUTENb TPEXaTOMHBIX cHuproB. KauecTBenHas peaxkuus Ha
MHOT'0AaTOMHBIE CITUPTHI, KX CBOUCTBA, MOJIyueHue U npuMeHeHue. [Tonsatue o6 antudpuzax.

@enon. Ctpoenue, MoydeHne, CBOMCTBA U IpuMeHeHUe (eHona. KauecTBEHHbIE peaKkIMu
Ha (eHos. B3auMHOe BIHSIHAE aTOMOB B MOJIEKYJIe (peHOIa.

Anvoecudwr u kemornvl. DopManbIeTU U alleTaIbAEI U, KaK IIPEICTABUTENN albJIEIHIOB,
coctaB MX MOJeKysd1. DyHKIHOHaTbHAS KapOoHWnbHas rpynna. KadecTBeHHBIE peaklnuu Ha
anpaeruasl. CBONUCTBA, MOJIyUYeHHE W IMPUMEHEHHe (opMalbIeTuaa U aueTanpaerunia. Peaknuu
HoNUKOHAeH canun st popMmanbaeruna. [loHaTre o keToHax Ha IpUMeEPE alleTOHa.

Kapbonoewie xucnomopi. I OMOJIOTHYECKUH PSl MPEIETBHBIX OJHOOCHOBHBIX KapOOHOBEIX
kucinoT. JKupHble KapOOHOBBIE KHCIOTBHL. XHUMHUYECKHE CBOHCTBA KapOOHOBBIX KHCIIOT.
[TomyueHnue U TpUMEHEHHE MyPaBbUHON U YKCYCHOM KHCIIOT.

Crnooicnvie a¢hupol. JKupel. Peakuus stepudukanun. CroxHble 3Qupsl. JKupEL, HX cocTas
U THAPOJIN3 (KUCJIOTHBIHM U menoyHoi). Meina. [ 'uapupoBaHue XHUpOB.

Veneoowr. Monocaxapuabl. ['F0ko3a Kak anpaerufnociupT. CopouT. MOIOYHOKHCIOE B
ciiupToBoe Opoxkenue. Dortocmnres. [ucaxapunel. Caxaposa. Ilommcaxapuiel: Kpaxmai,
IEJLTI0II032.

Amunvl. AMuHOTpyTma. AMUHEBI TIpefieNibHble U apoMmartudeckue. AHUNUH. [lomydeHne
aMuHOB. Peakius 3uHuHa. XMUMHUYECKHE CBOMCTBA U IPUMEHEHHNE aMHHOB.

Amunoxuciomel. AMAHOKHCIIOTBI, COCTaB HX MOJIEKYJl M CBOMCTBA, KaK aM(OTEPHBIX
OpPraHMYECKMX COCNWHEHWH. [JHIWH, Kak IpeACTaBUTENb AaMUHOKHUCIOT. [lomyuenue
MIOJIUIIETHIOB peaknuel monukoHaeHcanuu. [ IoHsITHE 0 MENTHIHON CBS3H.

Fenxku. CtpoeHue MOJIEKyJl OENKOB: IEpBHUYHAS, BTOPUYHAS M TPETHYHASA CTPYKTYPHL
KauecTBEHHBIE PeaKIU Ha OENKH, HX THAPOJIH3, NEHATYPaIusi 1 OHOJOTHYECKHE (QYHKIIHH.

Hemoncrpanun. [TomyueHue anpIeruoB OKUCICHUEM cIUPTOB. KauecTBeHHas peakuus
HA MHOTOQTOMHBIE CIIHUPTBL 3aBUCHMOCTH PAcTBOPHMOCTH (PeHOJa B BOJE OT TEMIIEPATYPHI.
BzaumogetictBue ¢ 6poMHO#M Bomoi u xmopunom skenesa (III), kak xayeCTBEHHEIE peaKiluy Ha
¢enon. Peakiuu cepeOpsIHOTO 3epKajia M CO CBEXKENOMydEeHHBIM THApokcuaoMm memu (II) mpu
HarpeBaHWM, KaK KayeCTBEHHBIE peakiny Ha ajgbaeruabl. OOpasubl MypaBbHHOM, YKCYCHOM,
[AJIbMHUTHHOBOM U CTEAPUHOBOM KHCIOT M UX PACTBOPUMOCTE B BOJIE. ATIBIETUIHEIE CBOWCTBA U
CBOMCTBA MHOIOATOMHELIX CIIMPTOB TIJIIOKO3BI B peakuuu ¢ ruapokcuaom memd  (II.
Wnentudukaius kpaxmana. KadecTBeHHbIE peakiiuy Ha OEIIKH.

JlabopaTopHbie omnbIThl. CpaBHEHHWE CKOPOCTHM HCIApPEHHMs BOIBI H 3TaHOIA.
PacTBOPUMOCTDH TJIMIIEpUHA B BOJe. XHUMHUYECKHE CBOMCTBA YKCYCHOW KHCIOTEL OmlpeneneHue
HEMpeNeNbHOCTH PacTHTENbHOr0 Macia. Vnentudukaims kpaxmana B HEKOTOPHIX IIPOIYKTaX



nuTaHud. VI3roToBjIeHHEe KpaxMallbHOTO Kielcrepa. M3roToBieHne Moaened MOJIEKY aMHHOB.
M3roToBieHUE MOJENN MOJIEKYJIBI TJIMIIHHA.

Ipaxkmuueckaa paboma. VineHtuUKAIII OPraHUIECKUX COEIMHEHHH.

Opraﬁnﬁccn‘an XFIVIFIFE ¥X OGIL(CC‘K‘UO

Buomexnonozus. Tlepromst e€ pa3utus. Tpu HallpaBlieHHs OMOTEXHONOTHHA: TeHHAS (MK
FCHGTI/I‘IGCKaH) HH)KCHEPHUA, KICTOYHAsT MHXKCHCPHII, ounostoruyeckas HHXXCHCPHU . I'enetnuecku
momuumuposanusle opraHmsmbl (I'MO) u Tpancrennas mnpoxayknus. KioHuposauue.
MMMo6uIn30BaHHBIE (PEPMEHTHI X UX IPUMEHEHHUE.

Honumepwr. Knaccudpukanus DOIUMEpoB. MCKyCCTBEHHBIE ITONMMEPBL: IIEUTYJIOU,
aleTaTHBIN MENK, BICKO3a, LEeIodaH.

Cunmemuyeckue nonumepul. IloTuMepu3alds U TOJTHUKOHAEHCAIHMS, Kak CIIOCOOBI
nonydeHus nojauMmepos. CHHTeTHYECKHE Kaydyku. [lonmuctapon, TedaoH ¥ MOTUBHHUIXJIOPU,
Kax IpeacTaBuTeNd mactmMacc. CHHTETHYeCKHE BOJIOKHA: KAlIPOH, HAAJIOH, KEBJIap, JIaBCaH.

Hemoucrpanun. Komeknun KaydyKoB, IIaCTMACC, CHHTETUIECKUX BOJIOKOH U H3IEIHN
u3 HuX. OepMEHTAaTHMBHOE pa3lIOKEHUE IEPOKCHIA BOJOPOJAa C IIOMOIIBIO KaTalasbl
CBEXKEHATEPTHIX MOPKOBU MU KapTOQEs.

JlabopaTopHbie ombIThl. O3HAKOMIEHHE C KOJJIEKIMAMH KaydyKOB, IIACTMAcCc H
BOJIOKOH.

IpaxTHyeckas padora. PacriosHaBaHKE [1J1aCTMACC B BOJOKOH.

11 xaace

CTtpoenue BemecTs

Ocnosnvie ceedenus o cmpoenuu amoma. CTpOSHHE aToMa: COCTaB fApa (HyKJIOHBI) U
anleKTpoHHas obosouka. [lousatre 06 m3oromax. IloHATHE O XMMMYECKOM DJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsIIOM sIpa.

Ilepuoouueckas cucmema xumudeckux snemenmos [[. H. Menoeneesa ¢ ceeme ceeme
yuenus o cmpoenuu amoma. Ousmueckuit cMpicn npuHsTod B Tabmuue J[. Y. Menneneesa
CHMBOJIMKH: TIOPSAIKOBOrO HOMepa 3JIeMeHTa, HoMepa Ieproja ¥ Homepa rpynnsl. Ilondarue o
BAJICHTHBIX OJIeKTpoHax. OToOpakeHWe CTPOEHMS JJIEKTPOHHBIX O00O0JOYEK aTOMOB
XMMHUYECKHX 3JIEMEHTOB C MIOMOIILIO 3JIEKTPOHHBIX ¥ AJIEKTPOHHO-Tpaduueckux GopmyiI.

OObsiCHEHE 3aKOHOMEPHOCTEH M3MEHEHHs CBOMCTB 3JIEMEHTOB B IIEPHOAAX M IPYyIIIax
TIEPUOIMYECKOM CHCTEMBI, Kak CIIECTBHE WX OJIEKTPOHHOIO CTPOEHMSA. OJEKTPOHHBIE
ceMeiicTBa XMMUYECKHX 3JIEMEHTOB.

Cpasnenue Ilepuoduuecrko2o 3axona 1 meopuu XumMudecko20 cmpoeHus Ha guiocogcroil
OCHOGe: TIPEANOCHUIKH OTKPBITUS [1eproInYeckoro 3aKoHa U TEOPUM XUMHYECKOTO CTPOEHHUS
OpraHMyYecKMX COEJMHEHH; POJIb JUYHOCTH B HCTOPUM XHMHMH; 3HAYEHHE INPAKTUKH B
CTAHOBJICHHUU U PA3BUTHH XUMUYECKUX TEOPUH.

Hounas xumuueckas cs3b U UOHHblIE Kpucmaniuyeckue peurémry. KaTHOHBI U aHUOHBL
UX 3apsa/bl U KIACCH(DUKAIIKS 110 COCTaBy Ha IPOCTHIe U cioxHble. Ilpencrasurenu. Ilonarue
00 HOHHOM XUMMYECKOH CBs3H. VIOHHAsS KpHCTaInHueckas peméTka H Gu3uIecKkue cBoicTBa
BEIIECTB, 00YCIOBIEHHEIE 3TUM CTPOEHHEM.

Kosanenmuas xumuveckas c6s13v. AmomHvle U MONEKYIAPHbIE KPUCALIUYECKUE
pewémru. TIoHATHE O KOBAJICHTHOM CBSI3U. OJEKTPOOTPULATENBHOCTh, HEMONApHAs |
IOJIsIpHAsT KOBAJIEHTHBIE CBsI3H. KpaTHOCTh KOBANEHTHOM CBS3U. MexaHH3Mbl 00pa3oBaHUS
KOBAJIEHTHBIX CBsI3€M: OOMEHHBIH M MOHOPHO- aKIenTOpHBIA. [IOIIpPHOCTE MOJIEKYIBI, Kak
CJIE[ICTBHE ITOJIIPHOCTH CBSI3M M T'€OMETPHH MOJIEKysbl. Kpucrannuueckue pemeTKy ¢ 3TUM
THUIIOM CBSI3HM: MOJIEKYJISIDHBIE ¥ aTOMHbIe. DU3UUECKHE CBOHCTBA BEILECTB, 00YCIOBIECHHBIE
TUIIOM KPUCTALIMUECKUX PEUIETOK.

Memannuyeckas cesa3v. IloHATHE O METAUIMYECKOM CBSI3M H  METAUIMYECKUX
KPUCTANIHYECKNX  peméTkaX. @uinyeckwe CBOHCTBA METAUIOB Ha OCHOBE HX
KPUCTALJIMYECKOrO CTpOeHHs. [IpMMeHeHHe METaUIOB Ha OCHOBE MX CBOMCTB. UEpHBIE M
LIBETHEIE CILIABEL



Booopoonas  xumuueckas  c643b. MEXMOJEKyIsIpHasE U BHYTPUMOJIEKYJISIpHASL
BOJIOPOJIHEIE CBS3U. 3HAYEHHE MEXMOJEKYJLIPHBIX BOJOPOJHBIX CBSA3eH B IIPUPOJIE U HKU3HH
YenoBeKa.

HO.r‘EéMM’pr. HOH}"IGHHO MOIHNOPOD POANUIUINIEL LUJUIINOPIIICLILL 11 (UIINOILOLIUULLLILL,
Baxnelmue npeacTaBUTeNH IIACTMACC U BOJIOKOH, UX IIOJyY€HHE, CBOMCTBA U IPUMEHEHHUE.
[ToHsiTHE 0 HEOPTraHUYECKHX IOJIUMEPAX U UX IPEIACTABUTEIIH.

Hucnepcuvie cucmemvl. IloHsSTHE O mMucnepcHOM ¢(asze U OUCIHEPCHOHHON cpeje.
ArperaTHoe COCTOSIHHE pa3Mep dacTuIl] (a3bl, KaKk OCHOBA AJIS KJIacCU(HUKAIMK JTUCIIEPCHBIX
CHCTEM. OMYJbCUHU, CYCIIEH3WH, aj3pO30JM — TpyIIbl TPyOOIJHUCIEPCHBIX CUCTEM, HX
[peICTaBUTETH. 30JIM U TeNd — TPYNIBl TOHKOJUCIIEPCHBIX CHCTEM, HX IIPEICTaBUTEIH.
[ToHsiTHE O CUHEPE3UCE U KOATYJIALUH.

JMemoncTtpanmu. [leprommaeckoit cucteMpl XumMudeckux snemMeHToB . Y. Menneneesa B
pa3muyHBIX (QopMax. Mozaens HOHHOW KpUCTAINIMYECKOW pEemETKH Ha IpUMepe XJIopuia
HaTpus. MuHepaibl ¢ 3TUM TUIIOM KPHCTALTHYECKOM peméTKod: KalbUWT, ranut. Momenn
MOJIEKYJISIPHOM KPUCTAJUIMYECKOU PEIETKN Ha IPUMEPE «CYXOro JIbJa» WU HoJa U aTOMHOH
KPHCTAJUIMYECKON PEIETKH Ha IIpUMepe aiMasa, rpaduta Wiu Kapra. MoJenb MOJISIpHOTO
o0péMa raza. Mojenu KpUCTAIMYECKUX PEIMIETOK HEKOTOpPhIX MeTauioB. Kommekmuu
00pa3IoB Pa3IMYHBIX JUCIEPCHBIX cucTeM. CHHEpE3UC U KOaryJsiusl.

JlaGopaTtopHbie onbIThl. KOHCTpyHpOBaHUE MOAETH METAJUINYECKONH XUMHUIECKOH CBSI3H.
IomyuyeHnue KOIIOUTHOTO PacTBOpa KypHHOT0 Oenka, HCCIIeI0BaHHE €0 CBOUCTB C MIOMOIITBIO
Ja3€pHOM yKa3Kd U IPOBEAEHHUE ero JAeHaTypauud. [lomydeHHe 3MyJbCHH PaCTUTENHLHOTO
MacJia 4 Ha0moeHue 3a e€ paccioeHueM. [loryueHne CycleH3uu «M3BECTKOBOTO MOJIOKA» U
HaOIIoIeHKE 3a €€ CeIMMEeHTalueH.

XumMHu4ecKHe peakiuu

Knaccupurayus xumuyeckux peakyuil. ANTOTPOIM3AIS ¥ H30MEPU3AIHS, KaK peaKI[iy
0€e3 U3MEHEHHS COCTaBa BEUIECTB. AJIOTPOUsS U e mpuunHbl. Kiaccubukarius peaxiuii 1mo
pasNIMYHBIM OCHOBAHMSAM: IIO YHCIYy M COCTaBy peareHTOB W IIPOAYKTOB, o (ase, Io
HCIIOIB30BAHUIO KaTalu3aTopa Ui (GepMeHTa, mo TeroBoMy 3ddexty. TepMmoxumuuecKkue
YPaBHEHUS pEaKLIUy.

Cropocmuv xumudeckux peaxyuil. @akTopel, OT KOTOPBIX 3aBUCHT CKOPOCTh XHMUYECKUX
peaKIui: MpUpOJa pearupyrolluxX BeLIeCTB, TeMIEpaTypa, IUIOMAAb UX COMPHUKOCHOBEHHUS
pearupyrolyx BEIeCTB, UX KOHIEHTpalus, IPUCYTCTBHE KaTamu3aTopa. Ilonarue o karanmse.
@epMeHTBI, Kak OHONOTMYECKHE KaTalu3aTopbl. VIHTHOMTOpPBI, KaK «aHTOHHUMBDY
KaTanu3aTopoB U UX 3HAUCHHE.

Xumuyecrkoe pasnosecue u cnocobvl e2o cmewerus. Kiaccuduramus XUMHYECKHX
peaklui 10 IpU3HaKy UX HampaBieHUs. [loHsTHE 00 00paTHUMBIX PEAKIUIX U XUMHUECKOM
pasHOBecuu. [Ipunmun Jle-11latenbe v cnocoObI cMeIeHHst XAMIYECKOTO paBHOBecHs. O61mas
XapaKTEPUCTHKA peaKkIui CHHTe30B aMMHuaka u oxcuna cepsl (VI) u paccMoTpeHue yCaoBuit
CMEILEHHS UX PaBHOBECHUSI Ha IIPOU3BO/ICTBE.

T'uoponusz. OOpaTUMBI U HEOOPATUMBINA THAPOIU3BL. [HUAPOTU3 cONiell W €ro THIIEL.
I'maponus opraHU4YecKuX COEIMHEHHWH B )KUMBBIX OPraHW3MOB, KaK OCHOBa OOMEHA BEIIECTB.
Ionsatre 06 3HEpreTHUecKOM 0OMEHE B KIIETKE M POJIA THIIPOIH3a B HEM.

OxucnumenvHo-6occmarnogumenvrule peaxyuu. CTETIEHb OKUCICHUS U €€ ONpeieIeHUE 10
(GopMynIaM OpraHHYECKMX ¥ HEOPraHHUeCKUX BEINECTB. DJEMEHTHI W BEINECTBA, Kak
OKHCIIUTENIX M BOCCTaHOBUTenu. [loHATHE O mpolleccax OKHCIICHHS U BOCCTAHOBJIEHHI.
CocraBrieHre ypaBHEHHHM XUMHUYECKUX PeaKiliii Ha OCHOBE 3JEKTPOHHOTO OaaHca.

Onexmponus pacniasoe u pacmeopos 31eKmpoaumos. XapakTepUCTHKaA IEKTPOIH3a, KakK
OKHCIIUTENIBHO-BOCCTAHOBUTEIBHOTO Tpoiiecca. OCOOEHHOCTH AJIEKTPOJIN3a, MPOTEKAIOIIErO B
pacTBOpax 2JI€KTpPOIUTOB. [IpakTHyeckoe MpuMeHEeHHE 3JeKTPOIN3a: MOIyUeHHEe TaIOreHOB,
BOJIOPOZa, KHCIIOPOJa, LIEIIOUYHBIX METAJIOB U IEJo4Yel, a TaK)Ke aTFOMHUHHS JIEKTPOTIH30M
paciiaBoB M pPacTBOPOB COCAWHEHHM 3TWUX JieMeHTOB. lloHsATHE O raiahbBaHOILIACTHKE,
rallbBAaHOCTETHH, PAQUHUPOBAHUY IIBETHBIX METAJUIOB.



JlemoncTpauun. PacTBopeHre CepHON KHCIOTEL M aMMHA4YHOH CENUTPEI M (DHKCAIHs
TEIJIOBBIX SIBJIEHUH IJIs 3THUX IMIPOIECCOB. B3auMomedcTBUS PacTBOPOB COJITHOHM, CEPHOM U
YKCYCHOM KHCJIOT OJMHAKOBOM KOHIIEHTPAlMH C OJMHAKOBBIMHM KyCOYKamu (TpaHyiamw)
OIHKAa " B3ﬁ.HNIO,E(Cf'ICTDHC OOHIIANODDIX NYCU IKUD PUILLDIA MU LUWLIUD {nu,u. LLLLTLy LLILLLINCY ru\i.uvqu>
C PaCTBOPOM COJISTHOM KHCIIOTBI, KaK IPEMEDP 3aBHCUMOCTH CKOPOCTH XUMHYIECKHUX PEaKIIUU OT
IPUPOIBI BEIecTB. B3anMOIEHCTBHE DPACTBOPOB THOCYNb(paTa HATPHsl KOHICHTPALUH |
TEMIEpAaTyphl C PACTBOPOM CEPHOH KHCIOTHL MOIEIUPOBAHUE «KHUIISIIErO  CIIOS».
Vcronp30BaHde HEOPraHWYECKWX KaTalu3aToOpoB (Coyiel OKenesa, HOIMIA Kaius) u
IIPUPOIHEIX OOBEKTOB, COMEPXKAMIMX KaTauasy (CHIpoe MsCO, KapTo(enb) s pasiioKeHUs
IIEPOKCHIA BOIOpoaa. B3anMmomelicTBHe IMHKA C COJISTHOM KHCIOTOH HUTPATOM cepedpa, Kak
IpUMEPBI OKUCIIUTEIFHO-BOCCTAHOBUTEIEHON peakiuil v peakun oomena. KoncTpyuposanue
MOJENH JJIEKTpoNu3épa. BumeopparMeHT ¢ NPOMBIIIEHHONW YCTaHOBKH IS IOJYYECHUS
ATIOMHAHHUSL.

Jla6opaTopHbie onbIThI. MmocTpanus npasuna beproiie Ha MpaKTHKE — MPOBEICHUE
peakiwii ¢ 00pa3oBaHHEM oOcajka, aza M BOJBL l€TePOTeHHBIM Karanu3 Ha IPUMEpe
pasoJKEHHUsT TIEPOKCHIA BOJOPOAA B IIPUCYTCTBHH JHOKCHIA Mapranina. CMerueHue
paBHoBecus B cucteme Fe’™ + 3CNS™ < Fe(CNS)s. VcmbitTanue HHIMKATOPAMH CPEIBI
PacTBOPOB COJIEH Pa3IUYHBIX TUIOB. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKITUS W PEaKIIHs
o0MeHa Ha IIpUMepe B3auMOEHCTBHUS pacTBOpoB cyibdarta Menu (II) ¢ xene3om u pacTBOpoM
IO YH.

IMpakTHueckas: pagora. Pemenue 3KCIepUMEHTAIbHBIX 33134 II0 TeMe « XHMHYECKas
peaxuusy.

BemecTBa u ux cBoiicTBa

Memannel. ®usnyeckue CBOMCTBA METAIOB, Kak (YHKIMS HX CTpoeHHus. JleneHue
META/JIOB Ha TPyNIbl B TEXHHUKE W XUMHUH. XHUMHYECKHE CBOWMCTBA METallIOB H
SJIEKTPOXUMHUYECKUH psn HanpspkeHuil. IloHATHE 0 MeTauloTEpMHH (AIFOMMHOTEPMHMHU,
MarHueTepMuUu 4 Ip.).

Hemeramnel. brmaropomnbie ra3el. HemeTayuisl Kak OKHCIUTeNd. Hemertamnsl Kax
BOCCTAHOBHTENH. PsiI 3IeKTpOOTpHIIaTeTbHOCTH. VIHEpTHBIE UK OJIaropoIHbIe rasbl.

Kucnomer neopeanuueckue u opeavuyeckue. KHUCIOTBI € TOYKHM 3pEHHSA aTOMHO-
MOJIEKYJIIPHOTO yueHHUs. KUCIOTEI ¢ TOUKH 3pEHUS TEOPUHU dTIEKTPOIUTHUECKOMN TUCCOLUAIIH.
KucaoTel ¢ TOYKHM 3pEHHS MPOTOHHOM Teopuu. OOLIME XUMHYECKHE CBOMCTBA KHUCIIOT.
Knaccuuxanus KucioT.

OcHnoeanus HeopeaHuyeckue U opzaHudeckue. OcHoBaHUSI C TOYKHU 3pEHUS aTOMHO-
MOJIEKYJIIpHOTO yueHHs. OCHOBaHHS C TOYKH 3pPEHHS TEOPHUH OJIEKTPOIHTHYCCKON
mucconnanyuy. OCHOBaHHUS C TOYKH 3pEHHUS MPOTOHHOU Teopuu. Knaccudukanus oCHOBaHHUH.
XUMHYECKUE CBOUCTBA OPTaHMUECKUX U HEOPraHUYECKUX OCHOBAHMH.

Ampomepnvle  coedunenuss Heopzamuyeckue u opeanuyeckue. Heoprammdyeckue
am(pOTEepHbIE COEOUHEHMS: OKCHIBl M THIPOKCHIABI, — HX CBOMCTBA M IIOJy4YEHHE.
AmMdoTepHBIe OpraHYecKre COSAUHEHUS Ha IPUMepe aMUHOKUCIOT. llenTu/ap! U IenTHaHas
CBSI3b.

Conu. Knaccudukarus coseir. JK&ctkocTs Boasl U cmocodObl €€ ycTpaneHus. Ilepexon
kapOoHara B rupokapOoHat u obpaTHo. OOIIe XUMHUYECKHE CBOMCTBA COJIEH.

HMemouncrpamuu. Komrekuus wmeramioB. Kommeknus HeMmeTawioB. B3ammonelcTshe
KOHIIEHTPHPOBAHHOM a30THON KHCJIOTHL C MEIbi0. BCIBINIKa TEPMUTHOM CMeCH. Bembimka
yépHOTO TIOpOXa. BEITECHEHWE TaJlOTeHOB H3 HX pAacTBOPOB JPYTHMH TajOr€HaMH.
BzauMoelicTBHE IapOB KOHI[EHTPUPOBAHHBIX PACTBOPOB COJITHOM KUCIOTHI X aMMHUAaKa (« IbIM
Oe3 orusy). IlodyueHwe amMMmuMaka HW W3y4YeHHE €ro CBOMCTB. Pasnuynble ciydan
B3aMMOJICHCTBHUS PACTBOPOB COJieH amoMUHUS co mEnoupto. Ilomydyenue XECTKOMW BOIBI U
ycTpaHeHue e€ )KECTKOCTH.

JlaGopaTopHuble ombIThbl. [lomyueHwe HEpPacTBOPUMOIO THAPOKCHAA H  €ro
B3auUMOJelcTBUE ¢ KHCIOTOH. McciaenoBaHue KOHIEHTPHUPOBAHHBIX DPACTBOPOB COJSHOW H



YKCYCHOM KHCIOT KallelbHBIM METONOM IIpH HuX pazbaBieHuH Bojod. Ilomyuenwue
amM(pOTEpPHOT0 THIPOKCUIA U U3yUEHHUE er0 CBOUCTB. [IpoBenieHre KaueCTBEHHBIX PEaKIliii 10
OIIPENIETIEHUIO COCTaBa COJIH.

HpﬁRTH‘ICCI\‘aﬂ paGora. Pcmcnuc IKCIICPIINMCITTMIDIDIA JULAUL LIV TOMC \\Buu_l,\;u IDa ¥ KA
CBOMCTBAY.

XuMHA U COBpPEMEHHOE 00111eCTBO

IIpoussoocmeo ammuaka u memanona. IloHATHE O XUMHUYECKOW TEXHOJIOTHH.
XYWMHYECKHE pEaKIWK B IIPOU3BOJCTBE aMMHaka M MeTaHona. Obmas KinaccuburanuoHHas
XapaKTepUCTHKA PeaklM¥ CHHTE3a B IIPOU3BOJCTBE 3TUX INPONYKTOB. HayuHble mpuHIMITHI,
Jie)Kallue B OCHOBE IIPOM3BOJICTBA aMMHaKa U MeTaHoa. CpaBHEHUE 3THX IPOU3BOJICTB.

Xumuvecxas 2pamomHoCmy KAk KOMNOHEHm 00ujell Kyibmypul Yerogexd. MapKupoBKa
YIaKOBOYHBIX MAaT€pHUaJIOB, 3JIEKTPOHUKU U OBITOBOM TEXHHKH, SKOJOTMYHOTO TOBapa,
MIPOAYKTOB MUTAHUS, STUKETOK 110 YXOIY 32 OJIeIKION.

JemoHcTpanmu. Monens DpPOMBIIIIEHHOW YCTAHOBKHM IIOJIy4EHHSI CEPHOW KHCIOTHI
Mopens KOJOHHBI CHHTE3a aMMuaka. BuneodparMeHThI U CIalIbl O CTENEHU SKOJIOTHUECKOM
YUCTOTHI TOBApA.

JlaGopaTopHble onbITHL. 3ydeHrne MapKUPOBOK Pa3MUYHBIX BUIOB MPOMBIIIICHHBIX U
IIPOIOBOJILCTBEHHBIX TOBAPOB.

TemaTHueckoe IJIAHHPOBAHHE

10 xaace
Homep Ha3zBanue pa3nesia, TeMbl Konnuectno
ypoka 4acoB
IIpeomem opzanuuecxoti xumuu. Teopus cmpoenus opeanudeckux coeounenuil A. M.
Bymneposa
1 IIpenMeT opranudeckoi XUMUU 1
2 OCHOBHBIE IIOJIOXKEHUSI TEOPUU XHMHYECKOTO CTpoeHHsS A. M. 1
Bytnepora
Yaeneeooopoowr u ux npupoonvie ucmouHuxu
3 ATKaHbI 1
4 Jlabopamopnas paboma Ne 1. ObuapysiceHue npooyKmoa 20peHus 1
ceeyu
S AJKEHBI 1
6 ATIKEHBI 1
7 Anxanuensl. Kayuayku 1
8 ATKUHBI 1
9 ApeHsl 1
10 [IpupoaHbIii ¥ Oy THBIN Ta3bl 1
11 He¢ b u cioco6w! e€ nmepepaboTku 1
12 KameHnHEIH yrons u ero nepepaborka 1
13 IloBTopenue u o00oOImeHHe MO TeMe «YTJIEBOJOPOABI W UX 1
IPUPOJIHBIE UCTOYHUKI)
14 Koumponvuas paboma Ne 1. Teopus cmpoeHus OpeaHuyecKux 1
coeodunenuil A.M. Bymnepoga. Y2ne6000poovi
Kucnopoo- u azomcoodepoicawyue opeanuyeckue coeOuHeHUs
18 OnHOATOMHBIE CIUPTHI 1
16 Jlabopamopnas paboma Ne 2. Cpaenenie ckopocmu ucnapeHis 1
600bl U IMAHONA
17 MHOroaTOMHEBIE CIIHPTEI 1
18 DeHon 1




19 ANbJIETUIBl U KETOHEI 1
20 Kap6oHOBEIE KHCIIOTEI 1
21 Crnoxuble 3¢upsl. JKupsl 1
22 YTIIeBOJIBI L
29 AMUHBI 1
24 AMMWHOKHUCIIOTEI 1
25 benxu |
26 IIpaxmuveckas paboma Ne 1. Hoemmupuxayus Opeanudeckux 1
CcOoeOUHeHUll
27 IToproperne u obobmenne 1o Teme «Kucmopon- u 1
a30TCOAEPIKaIIie OPraHUYeCKUEe COETUHEHUAY
28 Koumponvnas paboma Ne 2. Kucnopoo- u azomcolepoicaujue 1
op2aHuyecKue coeOuHeHus
Opeanuyeckas Xumus u 00uyecmeo
29 buoTtexHonorus 1
30 [Tonumepsl 1
31 CHHTETHYECKHE TOTUMEPHI 1
32 IIpaxmuueckas. padboma Ne 2. Pacnosumasanue niacmmacc u i
80/10KOH
33 IToBTOpenue u 006001IIeHHE Kypca OPraHuYECKOW XUMUU 1
34 [TpoMexxyToUHas aTTecTalys 3a Kypc OpraHM4eCKOd XUMUU 1
TeMaTH4yecKoe MIIAHHPOBaHHE Kypca « XHMH).
11 xuace
Homep Haspanmue pasgesia, TeMbI KoauuectBo
ypOKa JacoB
CmpoeHue seujecmes
1 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMa 1
2 [lepuomuyeckas cHcTeMa XuMH4Yeckux osiemeHtos [ . 1
MeH iezeeBa B CBETE YUEHHUS O CTPOCHUH aToOMa
3 CpaBuenue [lepmommueckoro 3akOHa W TEOPHH XHMHYECKOTO 1
cTpoeHust Ha puaocopckoi 0CHOBE
4 HoHHag XuMHUUecKas CBSI3EL U HOHHBIE KPUCTATIMYECKUE PEIIETKA 1
5 KoBanenTHass XWMHYECKas CBs3b. ATOMHBIE H MOJIEKYJISPHBIE 1
KPUCTAJUIMYECKUE PEIIETKU
6 MeTramnndeckas XAMUYeECKast CBA3b 1
7 BonmoponHas xumudeckas CBA3b 1
8 [TomMeper 1
9 JlucTiepCHBIE CUCTEMBI 1
Xumuyeckue peakyuu
10 Kiraccudukanus XUMAYECKUX peaKLUi 1
11 Knaccudukanus XuMUIeCKUX peaKIui 1
12 CKOpOCTh XUMHYECKHUX PEAKIIUH 1
13 O6paTUMOCTh XUMHYECKUX peakiui. XMMHUYECKOE PaBHOBECHE 1
Cr0COOBI €ro CMENIeHHUS
14 ['unponus 1
15 Jlabopamopnas paboma Nel. Heneimanue uHOUKamopamy cpeovl 1
pacmeopos cojieu pPasiudHblx munoe
16 OKHUCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKITUH 1




L7 ONEKTpONU3 pacIiaBOB U pacTBOPOB 1
18 [IpakTHyeckoe MpUMEHEHHUE IEKTPOTIH3A 1
19 IIpaxmuqecraa paboma Ne 1. Peutenue skcnepumeHmanbHbLx 3a0ay 1
no meme «XumMu4eckas peaxyusy
20 [ToBTOpeHue U 06061ITEHNE TT0 TeEME « XUMUUECKUE PEAKITIM 1
21 Konmponvnas paboma Ne 1. Cmpoenue eewjecmea. Xumuyeckas 1
peaxyusl
Bewecmea u ux ceoticmea
22 Mertannsl 1
23 Hewmerasnbl. biaroponssie rasst 1
24 KucnoTel HeopraHu4eckrue U OpraHuyecKue 1
25 OcHOBaHMsI HEOPraHUYECKUE U OPraHuUYeCKHe 1
26 AMdoTepHbIe COeTMHEHHST HEOPTaHUYECKUE B OPraHuIeCKHe 1
27 Comn 1
28 Ipaxmuueckas paboma Ne 2. Pewienue saxcnepumeHmanbHuIX 3a0a4 1
no meme «Bewecmea u ux ceoiicmeay
29 IToBTOpeHue u 06o61eHre TeMbl « BerecTBa H UX CBOWCTBaY 1
30 Konumponvuas paboma Ne 2. Bewjecmea u ux ceoticmed 1
Xumus u cogpemernoe 0dujecmeo
31 XuMHYecKast TEXHOJOTHS 1
32 Xumu4deckass TPaMOTHOCTh KakK KOMIIOHEHT OOIe#l KyJIbTyphl 1
JesioBeKa
33 IloBTOpenue u 060b1IeHHE Kypca 00LIeH XUMHK 1
34 IloBTOperue u 06obiieHre Kypca o01IeH XUMHUA 1
JIneT KoppeKTHPOBKH padoyeil MporpaMMbI
No Tema KoppexTupyroniue Ne u gara
yYpOKa MepOonpHUATHS npuKasa







