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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma 1o XuMuu Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHus
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpa3zoBanuu B Poccuiickoit @eneparumy», TpeOOBaHUI K pe3yIbTaTaM OCBOCHUS
benepanbHOI o0OpasoBaTenbHOI IPOTPAMMBI CpEIIHETO o01ero
o0pazoBanusi(POII COO), npencraBneHHbIX B DenepasbHOM rocyJapCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro npenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
Qenepanny, peaNU3yOMMX OCHOBHBIE 00pa3oBaTEIbHBIE MPOTPAMMBI, H
OCHOBHBIX TOJIO)KEHHI «CTparerun pa3BUTHs BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuoy A0 2025 roga» (Pacnopsbkenue [paBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XHUMHS Ha YpOBHE YIUIYOJIEHHOIO M3YyYEHHsI 3aHUMAET BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBaHusa ywanuxcs 10-11 kmaccos.
N3yuenune mnpemMera, peamuzyeMoe B YCIOBHSAX Iu((PEepeHIIMPOBAHHOTO,
NpoQUIBHOrO 00y4YeHHUs, MPU3BAHO O0OECHEUUTh OO0IIEO00PA30BATENBHYIO H
OOILIEKYIbTYPHYIO TMOJATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO ISt
ajanTaly UX K ObICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HHU B COLIMYME, a TAKXKE
UL TIPOJIOJDKEHHS  OOy4YeHHMsl B OpraHu3alMsaX MNpodecCHOHAIbLHOrO
00pa3oBaHHUsl, B KOTOPBIX XUMHSI ABJIAETCS OHOW U3 MPUOPUTETHBIX JUCIUILIHH.

B nporpamme 1o XUMUM Ha3HaueHHE NOpeaMeTa «XHUMHUS» MOIydaeT
MOAPOOHYI0O HHTEPHPETAMI0O B COOTBETCTBUM C OCHOBOINOJATrarOlIMMHU
nonoxenusiMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH II€J€H, CO/epKaHus,
pe3ynbTaToB OOYYEHHS W TPEOOBAHHMI K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SIBJIAIOTCSI CIEAYIOIINE BBINOJHAEMbIE MPOrPAMMOM T10
XUMUU QYHKLIHH:

e HMH(POPMALMOHHO-METOJMYECKAs, pealn3aluus KOTOpOll oOecrneyruBaeT
MOJIyYeHUE MPEJICTABICHUA O UENsIX, COAEepKaHuU, OOLIeH cTpaTeruu
oOy4eHMs, BOCIHUTAHHUS W PA3BUTHUA OOYyYarOLIUXCS CpPEACTBAMU
MpeaAMEeTa, U3y4aeMOoTo B paMKax KOHKPETHOTO MpoduIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpas npeaycMaTpuBaeT
onpeaeneHue: MPUHLUUIIOB CTPYKTYPUPOBAHUS U TOCIEI0BATEIbHOCTH
M3y4YeHus: yueOHOro Marepuana, KOJIM4YEeCTBEHHbIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISI U OLIEHKHM 00pa30BaTENIbHbIX JTOCTHXKEHHM O0y4aroluxcs B
paMKax WTOTOBOM aTrTecTal B (OpME €IMHOTO TOCYAapCTBEHHOIO
AK3aME€Ha M0 XMMHUHU.

[Tporpamma a1t yriiyOJa€HHOTO U3YUYEHUST XUMUU:

e YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHKE, 00513aTEIbHOE
JUISl U3YYEHHS B paMKax OTHENbHBIX MNpOoQuieil, mpeaycMaTpUBaeT
pacnpenesneHue M CTPYKTYpUpOBaHUE €ro Io Kiaccam, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JIa€T MPUMEPHOE paclpeeieHre yueOHOro BpEMEHU, PEKOMEHTyeMOro
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpeUlaraeT MPUMEPHYIO IMOCJIEI0BATENbHOCTh H3YyYEHHs] Yy4yeOHOTO
MaTepHuaia ¢ y4€ToM JIOTUKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JaéT METOJMYECKYI0O HHTEpHpETalri0 LeJled M 3aJady HU3y4YeHHUs
npeaMera Ha  yriyOJEHHOM ypOBHE C YY4E€TOM COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME  CpeIHero  olmiero  oOpa3oBaHwS,
COZIepKaTeIbHOM  XapaKTEpUCTUKH  IUJIAHUPYEMBIX  PE3YJIbTaTOB



OCBOEHHUSI OCHOBHOW 00pa30oBaTeNIbHOM MPOrpaMMbI CPEIHEro OOIIEro
00pa3oBaHus (IMYHOCTHBIX, METAIIPEAMETHBIX, TPEAMETHBIX ), @ TAKKE C
y4€TOM  OCHOBHBIX BHJOB  Y4eOHO-TIO3HABATENBHBIX  JCHCTBUIA
00y4aroIerocsi o OCBOCHUIO COACPKAHU MPEAMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO0 XUMHUU MPETyCMOTpPEHa
MPEEeMCTBEHHOCTh C OOyYe€HHEM XHMHHA Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a mOpeAeliaMd yCTAHOBJIEHHOW MPOrpaMMOil IO XUMHUHU
00si3aTenbHOM  (MHBApHMAHTHOM) COCTABISIIONICH  COACpXkKAaHHUS — y4eOHOTO
npenMera «XHUMHS» OCTAa&TCS BO3MOXKHOCTH BBIOOpAa €ro BapHATUBHOMN
COCTAaBIISIIOIIEH, KOTOpas JIOJDKHA OMNPEAENAThCS B COOTBETCTBUU  C
HaIpaBJIEHUEM KOHKPETHOTO POt 00ydeHHS.

B coorBerctBHM ¢ KOHIeNTyaidbHbIMU mnoJjoxeHusmu PI'OC COO o
Ha3HAYCHUH TMpeIMETOB 0a30BOT0 M YIIyOJIEHHOTO YpOBHEH B cHCTEME
muddepeHInpoBaHHOTO 00yUeHHS Ha YPOBHE CPEIHETO 00IIero oopa3oBaHUs
XUMHSI Ha YpOBHE YIIyOJEHHOTO W3y4YCHHUS HAMpaBiIeH Ha pealu3alfio
MPEEeMCTBEHHOCTH C TMOCIEAYIOMMM JTaloM MOJyYeHUS XHUMHUYECKOTO
oOpa3oBaHHsI B paMKaX HW3YYEHHs CIICUMAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B  By3aX W OpraHM3alUsIX  CPeIHEero
npodecCUOHAIBHOTO 00pa3oBaHusl. B 3Toi CBA3M U3yUeHUE MpeaMeTa « X UMHUS»
OPHUEHTHPOBAHO TPEUMYIIECTBEHHO Ha  paclIMpeHue U  yIIyOJieHue
TEOPETUUECKOH U TPAKTUYECKOW TOJATOTOBKM OOYYaromIMXCsl, BBIOpABIINX
ompenenéHHplii  mpoduas O0ydeHHs, B TOM YHCJIE€ C TEpPCIEKTUBON
MOCIEAYIOMIETO TIOMYYeHUS] XWMHUYECKOro 00pa3oBaHUsI B OpTraHU3AIMSIX
npodeccruoHaibHOr0 oOpazoBanus. Hapsny ¢ atum, B cBete Tpedboanuit ®I'OC
COO x nmnaHUpyeMBIM pe3yibTaTaM OCBOEHUs efepanibHOil 00pa3oBaTeIbHOM
MpPOrpaMMbI CpeHEro o0IIero oOpa3oBaHMs W3YYE€HHE MpeaMeTa «XHUMHS)
OpPUEHTHPOBAHO TaKXKe Ha PEIICHHE 3a]a4 BOCIIUTAHUS M COIIMATTBHOTO Pa3BUTHUS
oOyyaromuxcsi, Ha (HOPMUPOBAHHE Yy HUX OOIICUHTEIICKTYaJIbHBIX YMEHUH,
YMEHUH paluoHaIM3alMid y4yeOHOTO Tpyla U OO0OOHMIEHHBIX CIOCOOOB
AESTENbHOCTH, UMEIOIINX MEXIUCIUTUTHHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTapnsomUMH peaMeTa « XUMHs Ha YPOBHE YIITyOIEHHOTO U3yUEHHUS
ABISIOTCS yrayOn€HHble Kypchl — «Opranuwdeckas xumus» u «OOmas u
HeopraHnyeckas Xxumus». [Ipu onpesienennu moaxo10B K 0T00PY U CTPYKTYPHOU
OpraHM3aIH COJIEP’KaHUs dTUX KypCOB B MPOrpaMMe MO XHMHUHU 32 OCHOBY
npuHATE nonoxeHuss PI'OC COO o paznuuusix 0a30BOro U yriayO0ia€HHOro
YPOBHEN U3YUYEHHS MIPEIMETA.

OcHoBy conepxkaHusi kKypcoB «Opranuueckas xumus» u «OOmas u
HEOpTaHWYEeCKass XUMUS» COCTaBJSIET COBOKYMHOCTh MPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yU€HHUs MpeAMETa. JTa CUCTEMA
3HAaHUU TIOJy4aeT OMpeelIEHHOE TEOPETHUECKOe OIMOJHEHUE, TO3BOJIAIONISE
OCO3HAaHHO OCBOUTbH CYILIECTBEHHO OOJbIIUMK 00BEM (PAKTOIOrHUECKOTO
MaTepuana. Tak, Ha YriyOJ€HHOM ypOBHE HW3YYEHHs IpenMera oOecredeHa
BO3MOXKHOCTh 3HAYUTEILHOTO YyBENWYCHHs O0BbEMA 3HAHUH O XHUMHUYECKHUX
AJIEMEHTaX M CBOMCTBAX WX COCTUHEHHI Ha OCHOBE PACIIUPEHUS U YTITyOIeHUs
NIPECTABICHUN O CTPOSHUU BEIIECTBA, XUMUYECKOUN CBSI3U M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl peakKIMid, pPacCMaTPUBAEMBIX C TOYKH 3PCHHUS XUMHYECKON
KUHETUKA W TEPMOIAMHAMHKHU. VI3yueHne TEpUOAMYECKOTO 3aKOHA U
[leproaraeckoit CHCTEMBI XUMHUYECKHX SJIEMEHTOB 0a3upyeTCsl Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX TPEACTABICHUSAX O CTPOCHHHM aToMa. XHUMHUYECKas
CBSI3b OOBSCHSETCS C TOYKM 3PEHHUS DHEPreTUYECKUX HW3MEHEHUH MpHu eé
o0pa3oBaHWM W pa3pyIICHWH, a TakKe C TOYKH 3pPEHHS MEXaHH3MOB €€



oOpazoBanus. HM3yuyeHue THUIIOB pEAKIMI TOMOJHSIETCS (POPMUPOBAHUEM
MIPEACTABICHUIN 00 ANEKTPOXUMUYECKHUX MPOLECCAX U JIEKTPOIN3E PACIIABOB U
pacTBOpOB BEHIECTB. B Kypce OpPraHM4eckOod XHMMHUM IPHU PACCMOTPEHUH
PEaKIMOHHON CIMOCOOHOCTH COENMHEHUN ynenseTcss 0coboe BHHMAaHHE
BompocaM 00 J3JEeKTpOHHBIX 3(p(deKkTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXAHU3MaX peaKuil.
Oco0oe 3HauYeHHWE HMEET TO, 4YTO Ha COJAEPKAHUE KYpCOB XHMHH
yIrayOnEHHOTO YpPOBHS HM3y4YeHUsS sl KJIACCOB OMPEACTIEHHOTO MPOQHIIsL
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep ITOTOJHEHH K 001ei cucteMe
MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHBbIE MpeaMeThl. Tak,
HampuMep, B COJEP)KaHUU TpeAMeTa Ui KIACCOB XHUMHKO-(PH3UIECKOTO
npoduns Oonblioe 3HaYeHUE OyAyT UMETh AJIEMEHTHI y4eOHOro MaTepuana mo
oOmeit xumuu. [Ipu u3ydeHuun npeameTa B JaHHOM CIy4dae akIeHT OyJeT cenan
Ha OOIIHOCTH METOOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B
¢u3nke: aTOMHO-MOJEKYJsipHas Teopus (MOJIEKyNspHas Teopus B (pusmuke),
3aKOHBI COXPAHEHUSI MAacChl U YHEPTUH, 3aKOHBI TEPMOAMHAMUKH, SJIEKTPOJIN3A,
MPEACTABICHHS O CTPOCHUHU BEILIECTB U JPYTOE.
B TO e BpeMs B COJAEpKAHMM MpeaMeTa il KIacCOB XUMHUKO-
OMOJOrHYECKOro Mpoguis OOJBIINHI yIeTbHBIN Bec OyIeT UMETh OpraHHYecKas
xumus. B aToM ciiydae mpenocTaBisieTcss BO3MOXKHOCTh JJisi  OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3aliu KIEeTKH Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOAAT, K NpPUMEpY, TaKHE
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMIHJIbI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBbHIE
KHUCJIOTHI U pyrue. Ilpu 3ToM 3HaHUS O coCTaBe M CBOMCTBAX MPEICTAaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY>KaT OCHOBOW ISl M3YyYEHHS
CYILLIHOCTH IpOoLEeccOoB (POTOCUHTE3A, IbIXAHMS, TUILEBAPEHUS.
B mane ¢gopMupoBaHUS OCHOB HAay4HOIO MHPOBO33PEHUS, OCBOEHUS
OOILIEHAayYHbIX METOJIOB MO3HAHUS W OIbITa NPAKTUYECKOIO INPUMEHEHHUS
Hay4YHBIX 3HAHUM U3y4YeHUE MpeaMeTa «XuMus» Ha YriayOJIEHHOM YpOBHE
OCHOBAHO Ha MEXIIPEMETHBIX CBA3SIX C YUEOHBIMU MPEAMETAMH, BXOALIMMU B
COCTaB  MpeAMETHbIX  obOnacteid  «EcTecTBEHHO-HayudHblE  MPEAMETHDY,
«MareMartuka 1 nuHpopmaTrka» u «PyCcCKUil SI3bIK U JIUTEPATYPay.
[Ipy u3ydyeHun yueOHOro mpenmera «XUMHs» HA YIIIyOJIEHHOM YpOBHE
TakXe, Kak Ha YpOBHE OCHOBHOI'O U CpeJHEro o01iero oopazoBanus (Ha 6a30BOM
YpOBHE), 3aJ]a4€ii IEPBOCTENIEHHON 3HAYMMOCTH SIBJII€TCS (POPMUPOBAHUE OCHOB
HAayKd XUMHUU KaKk OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKON
NESATEIbHOCTH YEJOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
Pemenne 51Ol 3amaun Ha yrayOJnEéHHOM ypOBHE M3YyYEHMsS MpeAMeETa
MPEANOJaraeT peann3aluuio TaKux LeeH, Kak:
e (opMupoBaHuEe MNpEACTAaBICHUI: O MaTEepPUATLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJIEHUU MPUPOJIBI, O MECTE XUMHUU
B CHCTEME €CTECTBEHHBIX HAayK M €€ Beayllell pojiu B obOecrneueHuu
YCTOWYMBOIO  Pa3BUTHSI  YEJIOBEUECTBA: B  pEUICHUH MpodJieM
AKOJIOTUYECKOM, JHEPreTUYECKOM U MUILEBON O€30M1aCHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3aHUHN HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH,
B o0ecreueHWd  palMOHAIIBHOTO  NPHUPOAOINOIb30BaHUSA, B
(bopMHpPOBAHMK MUPOBO33PEHUS U OOIIECH KYJIbTYphl YEJIOBEKA, a TAKKE
AKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO H
IIPUPOJTHOM CpEJIE;

e OCBOCHHME CHUCTEMBbl 3HAHWUM, JEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLLEH €CTECTBEHHO-HAYYHOU KapTUHBI Mupa:



(GyHIaMEHTAIbHBIX MOHATUH, 3aKOHOB M TEOPUI XUMHH, COBPEMEHHBIX
IIPEACTABICHUM O CTPOCHUU BELIECTBA HA PAa3HBIX YPOBHIX — AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJIPHOM, O TEPMOAMHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKILIM, O
XUMUYECKOM PaBHOBECHM, PACTBOPAaX M JUCIEPCHBIX CHUCTEMaxX, 00
0o0IIMX HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BO/ICTBA;
dopmMupoBaHne y  0OOyYaromMXcs  OCO3HAHHOTO  IOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMUMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KITFOYEBBIX UK M MpoOJieM COBPEMEHHOW XWMUH, AJii OOBACHEHUS U
IIPOTHO3UPOBAHUS  SIBJICHUM, HMEIOIIUX  €CTECTBEHHO-HAYYHYIO
OpUPOY; TPAMOTHOTO pEIICHUS MPOOJeM, CBS3aHHBIX C XHMHEH,
MPOTHO3UPOBAHHUS, AHAJIN3a W OLEHKUH C MO3WUIMUN SKOJOTUYECKOU
0€30MacHOCTH  TMOCHENCTBUNH  OBITOBOM M IPOU3BOACTBEHHOMN
NEATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C XMMHMYECKHMM IPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U NIEPEPAOOTKOM BEIIECTB;

yrayOjieHne MpeACTaBICHUHM O HaydyHbIX METOAAaX IO3HaHuA,
HEOOXOAMMBIX ISl IPUOOPETEHHUS] YMEHHI OPUEHTHUPOBATHCS B MHPE
BEILIECTB U OOBSICHEHUS XMMHYECKHX SIBJICHUM, MMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON NESITENBHOCTH U TOBCETHEBHOM KU3HH.

B miaHe peanuzanuM NEpBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(YyHKUMN ETOCTHON CHUCTEMBI CpEeIHEro o01ero o0pa3oBaHus MPU U3yYEHUU
npeaMeTa «XuUMHUS» Ha YIIyOJEHHOM YpPOBHE OCOOYIO aKTyaJbHOCTh
IIPUOOPETAIOT TaKUE LIEJIU U 3a1a4H, KaK:

BOCMHUTaHUE YOEKIEHHOCTH B TMO3HABAEMOCTH SIBJICHUUA TIPHUPOIBI,
YBOKEHHUSI K TIPOILIECCY TBOpPYECTBA B 00JIACTH TEOPETUUYECKUX U
MIPUKJIAJIHBIX UCCIICIOBAHUI B XUMUHU, (POPMUPOBAHUE MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CAMOBOCIIMTAHMIO Ha  OCHOBE  YCBOEHUS
00111€4YeI0BEYECKUX LIEHHOCTEM;

pa3BUTHE  MO3HABATEJBHBIX  HMHTEPECOB, HMHTEIUICKTYaJdbHBIX U
TBOPUECKUX CIOCOOHOCTEN 0O0yyaromuxcsi, (OpMHUpPOBAHUE Y HHUX
CO3HATEJILHOTO OTHOIICHUS K CcaMOOOpa30BaHUIO U HEMPEPHIBHOMY
00pa30BaHUIO KakK YCJIOBHIO YCIEIIHOM TpoQecCHOHATLHOW U
0OI1IeCTBEHHON JEATETbHOCTU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO M TOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

dbopMupoBaHUEe YMEHUI U HABBIKOB Pa3yMHOTO MPUPOAOINOIL30BaHUSA,
pa3BUTHUE  DKOJOTUYECKOW  KYJbTYphl, TpPUOOPETEHHE  OIbITa
0OIIIECTBEHHO-ITIOJIE3HON DKOJIOTHUECKOH IEATEIILHOCTH.

OOmiee dMCIIO 4YacoB, MPEAYCMOTPEHHBIX JUISI W3YYCHUS XHMHH Ha
yIIIyOJIEHHOM YPOBHE CpeaHero ooOiero oopa3zoBanus, coctabisieT 204 yacos:
B 10 xmacce — 102 gaca (3 ygaca B Hegento), B 11 kmacce — 102 gaca (3 gaca B
HEJIENIO).



COILEPKAHUE OBYUYEHUA
10 KITACC

OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XMMMH.

[IpenmMer wu 3HayeHUWE OPraHWYECKOW XUMHUH, MPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOEHHE aToMa YIJepojia: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXXHOCTH aToMa yrjiepoaa. XHUMHYECKas CBS3b B
OpPraHMYECKUX COCNUWHEHUSX. Tumbl THOPUAM3AIMU AaTOMHBIX OpOHUTaIe
yriepoga. MexaHu3Mbl 00Opa3oBaHUs KOBAJCGHTHOW CBA3W (OOMEHHBIA U
JOHOPHO-aKIEeNTOPHBIN). TUIBI MepeKkphIBaHUS aTOMHBIX opOuTaneil, 6- u m-
cBa3u. OnuHapHas, BOWMHAasg W TpoilHas cBsA3b. CHoOcoOBI pa3pbiBa CBA3EH B
MOJIEKYJIaX OpraHWYecKux BemecTB. IloHsTHE O CBOOOAHOM pajuKae,
HyKJIeopuie u 3eKTpoduie.

Teopust crpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpe€ MOJEKYJI. 3HAauy€HUE TEOPHH
CTPOEHUSA OPraHUYECKUX COEAUHEHUH. MONeKyspHble W CTPYKTYpHBIE
dopmynsl.  CtpykTypHble (OpPMYJbl  pa3MYHBIX BUJOB: pa3BEpPHYTas,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. OJEKTPOHHbIE A((PEKTHI B MOJEKYJaX OPraHUYECKUX
COEIMHEHUI (MHIYKTUBHBIA U ME30MEPHBIA d(PPEKTHI).

[IpeacraBnenre o KiaccUPUKaUMKU OpraHUYEcKUX BewecTB. [loHATHE O
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonornueckue PAIBL
Cucrematndeckas HOMeHKIarypa opranmueckux coeannenuir (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTACIIbHBIX MPEICTAaBUTEIIEH.

Oco0OeHHOCTH U KJaccU(UKaIUs OPraHuYeCKuX peakiuuil. OKUCIUTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH B OPraHUYECKON XUMUHU.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB UM WX MPEBPAILCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, OMNBITHI MO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU
(nnaBneHue, oOyrJIMBAaHUE W TOPEHUE), KOHCTPYUPOBAHUE MOJIECTEH MOJICKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasil.

Anxanbl. ['oMonornueckuii psij ankaHoB, o01mas popMyia, HOMEHKIATypa
U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKaHOB,
sp3-ruOpuausanus aTOMHBIX OpOMTalmed yriuepoma, G-CBA3b. PDuU3MUEcKUe
CBOMCTBA aJIKaHOB.

XVMMHUYECKHE CBOMCTBA aJIKaHOB: PEAaKUMU 3aMELICHUs, HW30MEpHU3aLNH,
JNETUIPUPOBAaHUS, HUKINU3AIMU, TUPOJIU3a, KpeKuHra, ropenus. [IpencraBinenue
0 MEXaHU3ME PeaKIUil pauKaIbHOIO 3aMEILICHHMS.

Haxoxnenue B pupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa U  HM30MEpHs.
OcCOOEHHOCTH CTPOEHHSI W XUMHUYECKHX CBOMCTB MalbIX (LIMKJIOMpPOIaH,
OUKJIOOYTaH) W OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTeKCaH) UUKIOAIKAHOB.
CnocoObl OJIy4eHHS U PUMEHEHHE IMKJI0AJIKaHOB.

Ankensl. ['omosiorudeckuii psji aTkeHoB, o011as opmyiia, HOMEHKJIATypa.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOECHHE MOJEKYJl alKeHOB, Sp*-
rudpuau3anus aTOMHbBIX opOuTaneil yrieponaa, 6- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (LMc-TpaHc-) uzomepus. DuU3nyeckue CBOMCTBA aAJIKEHOB.



XHUMHUYECKUE CBOMCTBA: PEAKLUMU MPUCOECINHEHNUS, 3aMEILECHHS B O-II0JIOKEHHE
IIPY JBOWHOU CBS3M, NOJMMEPU3ALMU U OKUCIIeHMs. [IpaBnno MapkoBHHKOBA.
KauecTBeHHble peakuuu Ha ABOWHYIO CBsi3b. (CHocoObl TMOMy4YeHHS U
MIPUMEHEHUE ATKEHOB.

AnKaaueHsl. Knaccudukanus AJIKaJMEHOB (comnpsikEHHBIE,
M30JIMPOBAHHbBIC, KyMyauposanHvle). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBONCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1, 4-mpucoenuHeHue.
[Tonmumepu3arus conpsoKEHHBIX UeHOB. CrocoObl MOMyYeHUs U MPUMEHEHNE
AJIKaJJUEHOB.

Anxunsl. ['oMmonorndeckuil psj alkMHOB, 0011ast popmysia, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB,
Sp-rubpuan3anusi aTOMHBIX opOutaneil yraepoga. dusmueckue cBOHCTBa
ANKWHOB. XMMHYECKHE CBOMCTBA: PEAKUUU IMPUCOEAUHEHUS, JUMEPHU3ALUN H
TpUMEpHU3alny, OKUcCIeHUs . KHCIOTHbIE CBOWMCTBAa aJIKWHOB, HWMEIOIIHUX
KOHIIEBYIO TpPOWHYIO CBsi3b. KauecTBEHHbIE peakuuu Ha TPOWHYIO CBS3b.
CnocoObl OJIy4eHHS U IPUMEHEHHUE AJIKMHOB.

ApomaTrueckue yrieBoaopojibl (apeHsl). ['omonornyeckuid psii apeHoB,
obmast  ¢gopmyna, HOMEHKJIATypa MW  HM30MEpUsi.  OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKyIbl OeH3oia. PU3NYECKHE CBOMCTBA
apeHoB. XMMHYECKHE CBOMCTBA OEH30JIa K €r0 TOMOJIOTOB: PEAKLIUH 3aMEIICHUS
B OE€H30JIbHOM KOJIBLIE U YIJIEBOJOPOAHOM pajuKalie, peakliui NpUCOeANHEHUS,
OKHUCJIEHHE roMOJIOTOB OeH3oua. [IpeacraBienre 06 OpUeHTHPYIOLIEM AEUCTBUU
3aMecTUTeNled B OEH30JbHOM KOJbIE Ha NPUMEPE AIKHWIBHBIX PaJUuKaJIOB,
KapOOKCUIIbHOM, THAPOKCUIIBHOM, aMHUHO- U HUTPOTPYIIIbI, aTOMOB IaJOT€HOB.
Oco0eHHOCTH XMMHYECKMX CBOMCTB ctuporna. llomumepusanus cTupoda.
CnocoObl OJIy4eHHS U IPUMEHEHHE apOMAaTHYECKUX YIIJIEBOJOPOIOB.

[Tpupoansiii raz. [lomytHeie HeTsHBIE ra3bl. HeQTh 1 €€ npoucxoxaeHue.
KameHnHslii yrosib u npoAayKThl €ro nepepadotku. CrocoOsl nepepadboTKu HEPTH:
MEPEroHKa, KPEKUHT (TepMHUYECKHUH, KaTAIUTUYECKHI), pUPOPMHUHT, THUPOIH3.
[IponykThl nepepabOTKH HEPTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHME TajJOreHIPOU3BOAHBIX YTIJIEBOJOPOJOB. Peakuuu
3aMEIIEeHMs] TajoreHa Ha TUAPOKCOrPYIIy, HUTPOrPYIIy, LHUAHOTPYIIIY,
aMuHOrpymiy. JIeiicTBHe Ha TaJoreHIPOU3BOAHBIC BOJHOIO W CHHPTOBOTO
pacTBopa uiénoun. BzanMoeiicTBue AUrajgoreHaakaHoB ¢ MarHUEM U IIUHKOM.
[loraTiE 0  METAUIOOPTaHMYECKHX  COEOWHEHMsX.  Mcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TE€XHUKE W TIPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB UM WX MPEBPALLCHUN:
u3yyeHue  (PU3MYECKUX  CBOWCTB  YIVIEBOJAOPOJIOB  (PacTBOPHUMOCTB),
KAueCTBEHHBIX PEAKIMI yriIeBOAOPOIOB PA3IMYHBIX KJIAaccOB (0OeciBEeUBaHUE
OpOMHOM WJIM MOJHOM BOJIbI, pAaCTBOpA MEpMaHTaHaTa KaJlusl, B3aUMOICHCTBUE
aleTWIeHa ¢ aMMHA4yHbIM pacTBOpoM okcupaa cepedpa(l)), kauecTBeHHOE
oOHapy>KeHHE yriepoja M BOJOpPOJa B OpPraHMYECKUX BEIIECTBAaX, MOJyYEHUE
ATUJIEHA M U3YYEHUE €ro CBOMCTB, 03HAKOMJIeHHE ¢ KoJueKuusmu «HedTb» u
«Yronb», ¢ oOpa3liaMHM IUIaCTMAacC, Kay4yKOB W PpE3UHBI, MOJIETUPOBAHHE
MOJIEKYJT YTI€BOJA0PO/IOB U TAJIOT€HIIPON3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaepxkamme opranudeckue coeJHHEHUS.

[IpenenbHble OHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYN (Ha Mpumepe
METaHoJIa W 3TaHoja). ['omonormyeckuil psia, oOmas dopmyna, U30MeEpHs,
HOMEHKJaTypa u kjaccudukanusa. Dusmyeckue CBOICTBA MNpeAEIbHBIX



OJIHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSA3M MEXIY MOJIEKYJaMH CIUPTOB.
XUMUYECKUE CBOMCTBA: pEaKIUU 3aMElleHus, AeTHJpaTaluu, OKHUCIICHHUS,
B3aUMOJICUCTBUE C OPraHUYECKMMU W HEOPraHWYECKHUMHU  KHUCJIOTaMHU.
KauectBeHHass peakuuss Ha OJHOATOMHBIC CHUPTHL. JleHCTBHME 3TaHONA M
METaHOJla Ha opraHu3dM 4esnoBeka. CrnocoObl MOMy4YeHUST U MNPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie 2¢upsl, HOMEHKIaTypa U m3oMmepus. OcoOeHHOCTH (PU3UIECKUX
U XUMHYECKUX CBOMCTB.

MHoOroaToMHbI€ CHUPTHI — STUICHIJUKOIb U THIepuH. Dusnyeckue u
XUMHUYECKUE  CBOMCTBA:  peakUMM  3aMEIICHUs,  B3aWUMOJCHCTBUE  C
OpPraHMYeCKMMH W HEOPTraHWYECKMMM KHUCJIOTaMH, KauyeCTBEHHas peakius Ha
MHOroaToMHble  crnupThl.  [lpencraBieHue O  MEXaHHU3ME  pPEaAKLUM
HykieopuiapbHOro 3amenieHus. JlelictBue Ha opranu3m dyenoBeka. CrocoObl
MOJTYYEHUS M TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJIUSHHE THUIPOKCOTPYIIBI U
Oen3onpHOrO sAapa. Gusnueckue coicTBa PpeHona. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (eHona. KauecTBeHHble peakiuu Ha (eHon. ToKcHYHOCTH (peHona.
CnocoOsI nostyueHus u npuMmeHenue penosna. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COEAMHEHUS — QIbJCTUJBI U KETOHBL. DJIEKTPOHHOE
CTpOCHHE KapOOHWIbHOW rpynmbl. ['oMojorudeckue psabl adbJIerUioB U
KETOHOB, o0mias (opMyna, n3oMepus U HOMEHKIaTypa. du3nyeckue CBOMCTBA
aJbJACTUI0B U KETOHOB. XMMUYECKHUE CBOMCTBA albJCTUI0B U KETOHOB: PEAKIIUU
npucoequHeHusi. OKHUCIEHUE abJErHJ0B, KAYECTBEHHBIC pPEaKIMUu Ha
anpaeruabl. CriocoObl MOJIyYeHUs U PUMEHEHUE allbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeeibHbIE KapOOHOBBIE KHUCJIOTHL. (OCOOEHHOCTH
CTPOCHHUSI MOJICKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss U HOMEHKIATYypa.
®du3nyeckue CBOMCTBA OJHOOCHOBHBIX MPEACIbHBIX KapOOHOBBIX KHUCIOT.
BonoponHbie CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX KHUCIOT. XUMHUYECKHUE
CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakius dTepuUKaIy, PEaKIUi C y4aCTUEM
YIJIEBOJIOPOAHOTO paaukaia. OCcoOEHHOCTH CBOWCTB MYpPAaBBUHOW KHUCIIOTHI.

[TonsiTHE O TPOU3BOMHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX J(upax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

IUAPOKCUKApOOHOBBIX KUCHOT. [IpeacTtaBurenu BhICIIMX KApOOHOBBIX KHCIIOT:
CTeapuHOBasl, NATbMUTUHOBAS, OJICMHOBAS, JIUHOIE8As, TUHOIEH08as KUCTOTBHI.
CnocoObl OJTy4eHMs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxusble 3¢upsbl. ['oMonoruvyeckuii psa, oodmas Gopmyia, u3oMepus U
HOMEHKJIaTypa. OU3N4ecKkue U XMMUYECKUE CBOMCTBA: THIPOJIM3 B KHUCIOU M
HIETIOYHOM Cpefe.

XKupsl. Ctpoenue, puznueckre 1 XMMUYECKHE CBOWCTBA KUPOB: THIPOJIN3
B KHUCJIOW M 1IenoyHoil cpeae. OCOOEHHOCTH CBOMCTB KMPOB, COIEpKallIUX
OCTaTKU HEMPEACIIbHBIX KUPHBIX KUCIOT. JKUpHI B IPpUPOJIE.

Mpb11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yrieBojaoB. Kiaccudukainus yrieBogoB (MOHO-,
I~ U TIocaxapuibl). MoHOcaxapubl: I10K03a, GpyKTO3a, TalakTo3a, pudo3a,
ne3okcupr6o3a. duznyeckre CBOMCTBA U HaXoxaeHue B mpupozae. oTocuHres.
XVWMHUYECKHE CBOMCTBA TJIIOKO3bI: pPEAKUMH C YYacTHEM CIUPTOBBIX U
aNbJAETUIHON TPyNI, CIUPTOBOE M MOJOUYHOKHCIOE OpoxkeHue. IIpumenenue
IJIIOKO3bI, €€ 3HAauYeHHE B KU3ZHEIEATEIbHOCTH oOpraHusma. J[lucaxapuibr:
caxapo3a, MajbT03a U JIakTo3a. BoccTaHaBiIMBaloIMe U HEBOCCTAHABIIMBAIOIINE
nucaxapusl. 'maponu3 qucaxapuioB. Haxoxaenue B mpupojie U NpUMEHEHHE.



[Tonucaxapuapl: Kpaxmai, INIMKOT€H M LEUT0i103a. CTpOeHUE MaKkpOMOJIEKYJ
Kpaxmaia, [JIMKOT€Ha W UeJUIroo3bl. DU3nyecKkhe CBOWCTBA Kpaxmalia |
LEJUTIONIO3bl. XMUMHUYECKUE CBOWMCTBA Kpaxmania: THApPOJIHM3, KadyeCTBEHHas
peakuusi ¢ HOJOM. XMMHUYECKHE CBOMCTBA LIEIUIIOJIO03bI: THAPOJIN3, MOTYyYEHUE
a¢upoB T1ewTon03bl. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHICKO3a,
alleTaTHBIN MIETK).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUS BEIIECTB W UX MPEBPAIICHUI:
pPacTBOPUMOCTh Pa3IUYHbIX CIHPTOB B BOJE, B3aUMOJIECHCTBHE 3TaHOJIA C
HaTpPUEM, OKUCIEHUE 3TUJIOBOTO CIUPTAa B aJIbJIETU] HAa PACKAIEHHON MEIHOMN
IIPOBOJIOKE, OKHCJIEHUE STUIOBOIO CHHUPTA JUXPOMATOM Kayds (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIUU HA aJdbAETUIbI (C
ruapokcuiom  auammuHcepeOpa(l) m  rumpokcuaom  meau(ll)), peaxiums
ruiepuna c rugpokcuiom meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBI, B3aWMOJCHCTBHE pacTBOpa IIIOKO3bI ¢ THapokcumoMm wmeau(ll),
B3aUMOJICHCTBUE Kpaxmaja C MOJIOM, PEIICHHE 3KCIEPUMEHTANIbHBIX 3a/1a4 IO
TeMaM «CriupTel 1 PpeHoby, «KapOoHoBbIe KUCHOTHI. CHOKHBIE 3PUPBD).

A3oTcoaep:kaniue OpraHnyecKue coeuHeHus.

AMUHBI — OpraHUYeCKHEe MPOU3BOIHbIE aMMuaka. Kinaccudukanus aM1MHOB:
anudaTUuyecKue U apoMaTUYeCKue; TEpPBUYHBIC, BTOPUYHBICE U TPETUYHBIE.
Crtpoenue MoiiekyJ, oomas popMyna, H30MEPHsi, HOMEHKIATypa U (PU3HYECKUE
cBOMCTBa. XMMUYECKOE CBOMCTBA A (PaTUIECKUX aMUHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAHKE, B3aUMOJICCTBUE MEPBUYHBIX AMUHOB C a30THUCTOM KUCJIOTOM.
Conn anKuJIaMMOHHS.

AHUIIMH — NOpeacTaBUTENh AMUHOB apomaTrudeckoro psga. CrpoeHue
aHwiIvHa. B3auMHOe BIMAHHME Tpynn aToMOB B MOJEKYJE€ aHWJIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHW/IMHA. KadecTBEHHbIE peakluUH Ha
aHwivH. CrnocoObl TOJNy4YeHHs] W TpPUMEHEHHE anu(aTUYeCKUX aMHUHOB.
[lony4yeHnue aHWIMHA U3 HUTPOOEH30JI1A.

AmuHokucnotel. HomeHnknatypa u uzomepusa. OTelIbHbIE PEICTABUTEN
0-aMHUHOKHCJIOT: TJIMUMH, anaHuH. dusmyeckne CBONWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(pOTEpPHBIX OPraHUYECKUX
COCIMHEHMM, peakuus NOJIMKOHJEHCAlUU, OOpa30BaHHWE NENTUAHOW CBA3M.
buonornyeckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 MENTHIOB.

benku xak npupognsie noaumepsl. [lepBuuHasi, BTOpUudHasi U TpEeTUUHAS
CTpyKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJNKOB: TMIPOJIU3, JCHATypalus,
KaueCTBEHHbIEC PEaKLIUU Ha OCJIKH.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
pacTBOpeHHE OEJIKOB B BOJE, AeHATypalus O€JIKOB MpPU HAarpeBaHUU, LIBETHbHIE
peakuuu Ha O€JIKM, pelIeHWe SKCHEPUMEHTAJIbHBIX 3aJad 10 TeMmam
«A30TCcolep)Kalllue  OpraHUYecKkue  coeauHeHus» u  «Pacmo3HaBaHue
OpraHUYECKUX COCTUHEHUIN.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OcCHOBHBIE TTOHATHS XUMUHU BBICOKOMOJICKYJISIPHBIX COSTMHEHUI: MOHOMED,
NOJIMMEP,  CTPYKTYpHOE  3BEHO, CTENeHb  IMOJUMEPHU3alUU,  CPEIHSS
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TTOJIMMEPU3ALIMS U MOJTUKOHACHCAIHS.

[Tonumepubie Matepuanbl. IlmacTmaccbl (MONMMATUIIEH, MOJMIPONUIIEH,
NOJIMBUHWIXJIOPUA, TMOJUCTUPOJ, MOJIUMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
noJMATHWICHTEpedTanaT). Y THiIn3anus 1 nepepadboTka miacTHka.

DnacToMephbl:  HAaTypaJIbHBIM  KaydyK, CHHTETHYECKHE  Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.



BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MWIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIABCaH).

[Tomumepsnl CHEUAITBHOTO Ha3HA4YCHUs (Tedon, KeBJjap,
AIIEKTPOTPOBOIAIINE MTOJTUMEPHI, OMOpa3IaracMbie MOJIUMEPHI).

DOKCNEepUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4yyKOB, PEIICHHE HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
«Pacnio3HaBaHue MJIACTMACC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenue momnekynsapHO (HOpMyNbl OPraHUYECKOTO COEIUHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJIIPHON (DOPMYJIBI OPTraHMYECKOTO COCAMHECHHS MO Macce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJIMYECTBY BemecTBa (Macce, 00bEMY) TPOIYKTOB
peaKiuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (QOPMYJIbI
OpPraHUYECKOr0 BEIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB MJIM CIIOCOOOB
MOJIy4EeHUs], ONPEACIICHUE JO0JM BbIXOAA MPOAYKTA PEAKIHH OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXpeIMETHBIX CBSI3€U PU U3YUYEHUHU OPTAHUYECKON XUMUN
B 10 KJlacce oCylIecTBIIETCS Yepe3 UCHOJb30BAaHUE KAK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHN, TaK M TOHATHHA, TPHHATBIX B OTICIBHBIX TpPEIMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TMOHATUA: SIBJICEHUWE, HAay4YHbId (HaKT,
TUI0TE3a, TEOpHUS, 3aKOH, aHaju3, CUHTE3, KiIacCHU(pUKalus, HaOII0JEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, MOJEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEIO0, OOBEM, arperaTHOE COCTOSHHE
BEILIECTBA, (PU3NYECKUE BEIMUYMHBI, EAUHULBI U3MEPEHUS, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBINA U reTepoTpOdHBII THUIT TUTAaHUS, OpPOKEHHE,
(doTOCHHTE3, IbIXaHUE, OEJIKH, YIJIEBOJbI, >KUPbI, HYKICHMHOBBIE KHCIIOTHI,
(epMEHTBHI.

I'eorpadusi: mone3Hpie HCKOMAaeMbl€, TOIIUBO.

TexHonorus: NUIIEBbIE MPOAYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUA,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKui aneMenT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UYE€K aTOMOB, KBAHTOBBIC YUCJIA. DHEPreTUUECKUEe YPOBHU U
HO)I}épOBHI/I. Atomublie opOuTanu. Kinaccupukaiuyss XuMUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-anementsl). Pacnpesenenne 3JI€KTPOHOB MO aTOMHBIM OPOMTAJISIM.
OJIEKTPOHHBIE KOH(PUTYpallMM aTOMOB  JJIEMEHTOB IEPBOr0O—4eTBEPTOTO
NEepUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, DJICKTPOHHBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIIHHOCTD.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XUMHYECKUX
snemeHtoB .M. MenneneeBa. CBsi3b  NEPUOAUYECKOTO  3aKOHA U



Ileproguyeckor CHUCTEMBI XMMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpHUEU
CTPOEHHSA aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM IMPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

Xumuyeckass CBs3b. BUAbl XMMHMUYECKOM CBA3U: KOBAJICHTHAs, WOHHAs,
MeTannuieckas. Mexanu3smbl 00pa3oBaHMs KOBAaJCHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-aKLENTOPHBII. DHEprus u 1inuHa cBs3u. [1oaspHOCTh, HAPABIEHHOCTh
Y HACBIIIAEMOCTh KOBAJICHTHOU CBsA3U. KparHble cBsA3u. BomoponHas CBs3b.
MexXMONEKYIIAPHBIE B3aUMOICVCTBHUSI.

BajleHTHOCTp M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ C€ HX TIE€OMETPHUYECKHMM CTPOCHHEM (Ha MpuUMeEpe
COEIMHEHHI 3JIEMEHTOB BTOPOIO MEPUO/IA).

[IpeacraBnenre 0 KOMILUIEKCHBIX cOeAMHEHMSIX. COCTaB KOMIUIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBareylb,  JMIAaHJbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHni. [loHATHE O KOOPAMHAIMOHHON XUMHH.

BemecTtBa MONEKYIAPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHs. THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsTue o qucnepcHbIX cucteMax. Mctuaabie pactBopsl. [IpencraBieHue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHLEHTPAILMU PacTBOPOB:
MaccoBas JI0JIs BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpausa. Haceimennsie
Y HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudpukanps v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBrnambHBIE HaA3BaHWSA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanys XuMHUECKUX peakifil B HEOPTaHUYECKOW U OpraHU4eCKOM
XUMHH. 3aKOH COXPAHEHHUsI MACChl BEIIECTB; 3AKOH COXPAaHEHUS U MPEBPAILCHUS
SHEPrUd MNpPU XUMHUYECKUX peakuusx. TeruoBble 3(PPEeKTbl XUMUYECKUX
peakuui. TepMOXUMHUYECKHE YPABHEHUS.

CKOpOCTh XMMUYECKOM peaKuu, €€ 3aBUCUMOCTD OT Pa3JIMYHbIX (PaKTOPOB.
['omoreHHbIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpatumble U HeoOpaTUMbIE peakuuu. XHMHYECKOE pPaBHOBECHE.
Koncranta xummyeckoro paBHoBecHs. (DAKTOPBI, BIMAKOIIME HA ITOJOKECHHE
XUMHAYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALUU BEILECTB,
ydacTByromux B peakuud. [Ipuamun Jle [larense.

Onektponutuyeckass nuccouuanus. CHIbHbIE M CJIa0ble 3JIEKTPOJIMTHI.
Crenenp gucconmannu. Cpena BOJHBIX PACTBOPOB: KUCIIOTHAs, HEWTpaJbHAasd,
menounas. Bogopoansiii nokazarens (PH) pactBopa. ['uaponus coneit. Peakiuu
MOHHOr0 OOMEHa.

OKHUCINTENBPHO-BOCCTAHOBUTENbHBIE  peakuuu. CTeneHb  OKUCIECHUS.
OkucnauTenp M BOCCTaHOBHUTENb. [Iponecchl OKHMCIEHUS UM BOCCTAHOBIICHMS.
Baxneiilline OKHCIUTENN U BOCCTAHOBHUTENIU. MeToH 3JEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTANBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
pa3JIOKEHHE MEPOKCHAAa BOAOpPOAA B IPUCYTCTBHM KaTaau3aTopa, MOJEIU
KPUCTAUIMYECKUX  PEHETOK, TMPOBEJACHHE pEeaKIud HOHHOTO OOMeHa,
ONPENEIICHUE CPENIbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUYEHUE BIIHMSHUSA
pazMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEAKIMH U TOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

Heoprannuyeckass Xumusi.

[Tomoxenne HemerauioB B [lepuoguueckor cucTteMe XMMUYECKHX
anemenToB JI.1. MenneneeBa 1 0COOEHHOCTU CTPOCHUS UX aTOMOB. DU3UYECKHE



CBOMCTBa HEMETAJJIOB. AJJTOTPONUS HEMETAIJIOB (Ha IPUMEPE KUCIOPOAA, CEPHI,
docdopa u yriaeposaa).

Bomopon. Ilonydenue, ¢pusndeckne n XUMHUYECKHAE CBOMCTBA: PEAKIIMH C
METaUIaMA W HEMETaJUlaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. [ 'WMIOpuUIBL.
ToIIMBHBIE JIEMEHTBI.

["anmorensl. Haxoxnenue B mpupoje, crocoObl moyueHus, PU3ndeckue u
XAMUYECKUE CBOMCTBA. ["anoreHoBOOPOIBL. Baxueimue
KHCIIOPOJCOJEpKAIIME  COEIMHEHHs  ranoreHoB.  JlabopatopHele U
MIPOMBILUIEHHBIE CITOCOOBI MOJyYEHHUs rajJoreHoB. [[pumMeHeHne raioreHoB U ux
COCIMHEHU.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIIEHHBIE CIIOCOOBI TIOTYyYCHHUS
Kuciopoja. Pu3ndeckue U XMMUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOPOIa U
030Ha. OKCUBI U TEPOKCUIBI.

Cepa. HaxoxneHue B TpuUpoOje, CHOCOOBI MONy4YeHHUs, (U3UYECKHE U
xuMuueckue cpoictBa. CepoBomopon, cyibduasl. Oxcun cepbi(1V), oxcun
cepri(VI). Cepuucras u cepHasi KUCJIOTHI U UX cojid. OCOOCHHOCTU CBOMCTB
cepHOM KUCIIOTHI. [Ipumenenne cepbl n €€ COeAMHEHNN.

A3zor. HaxoxJeHue B mpupone, CIocoObl MOJYyYEHHs, (PU3NYECKHE H
XMMHUYECKUE CBOMCTBA. AMMHUAK, HUTPU L. OKCHIBI a30Ta. A30TUCTAs ¥ A30THAS
KHUCJIOTBI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [Ipumenenue
a30Ta U €ro COeIMHEHUN. A30THBIE YIOOpEHU.

®ocdop. Haxoxaenue B mpupojie, CnocoObl MOJydeHus, puanueckue u
xuMuueckue cpoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dbochopHas
kuciota u e€ conu. [Ipumenenue ocdopa u ero coegunenu. PocopHbie
yaoOpeHus.

Yraepona, HaxoxaeHUEe B Tpupoje. AJUIOTPONHbIE MOAUGDUKAIIUU.
®u3znyeckrue W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEMIECTB, OOpPa30BAHHBIX
yrieponom. Oxkcun yriepoaa(ll), oxkcun yrnepona(lV), yroiasHas kuciaota u e€
coJii. AKTUBUPOBAHHBIN YroJiib, aacopouus. dymnepensl, rpadeH, yraepoaHble
HaHOTPYOKU. [ [pMeHeHue npoCcThIX BELECTB, 00PAa30BAHHBIX YIIIEPOIOM, U €TO
COEIMHEHU.

Kpemunii. Haxoxnenune B mpupoze, ciocoObl MoiayyeHus, pusndyeckue u
xumuyeckue cBorctBa. Okeua kpemHus(1V), kpeMHUeBasi KUCI0TA, CUITUKATBHI.
[IpumeHeHne kpemHUS U €ro coeauHeHur. CTEKJIOo, €ro MOJIydY€HHE, BHUIbI
CTEKJIA.

[Tomoxenne wMetamioB B llepuonnueckod CUCTEME XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOECHHUSI SJIEKTPOHHBIX 000JI0YEK AaTOMOB METAILIIOB.
O6mue ¢usmyeckrue cBoiicTBa MeTawioB. [IpuMeHeHHe MeTauioB B OBITY H
TexHuke. CIIaBbl METAIIJIOB.

DJIEKTPOXUMHUUECKUNA psJl HampspDkeHud MeTauioB. OOmme crnocoObl

MOJTY4EeHUS METaJJIOB: TUIPOMETAILTYpPrusl, NUPOMETAILUTYPIHUsl,
anekTpoMmetasuryprus. Ilonstue o koppo3un metaioB. CrocoObl 3alIUThl OT
KOPPO3HUHU.

O6mas xapakrepuctuka metamioB [A-rpynnsl [leproauyeckoil cucteMsl
XUMUYECKUX DJJeMEHTOB. Harpuit u kanmil: mnonydeHue, (Qu3MUecKue Hu
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka MetaiuioB [TA-rpynmnsl [lepuoaunueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. MarHuii W KajdbllUi: TMOJydyeHue, (U3nyecKue Hu
XMMHUYECKUE CBOMCTBA, NMPUMEHEHUE IPOCTHIX BELIECTB U HUX COCIAUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS!.



AntoMuHUIl: modydeHue, (U3HUECKHME U XHMHUYECKHE CBOMCTBA,
MPUMEHEHHE MPOCTOrO BEIIECTBA W €ro coeiuHeHuid. AM(OTEpHbIE CBONCTBA
OKCHJA Y TUAPOKCHU/IA aTFOMHHMS, THIPOKCOKOMIUIEKCHI aTFOMUHHSL.

OOmiasi xapakTepucTUKa MeTaIoB MoO0ouHbIX mnoarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znvecKre U XUMUYECKUE CBOMCTBA XpOMa U €ro coeAnHeHu. OKCUIbI 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl 1 quxpomartsl, UX
OKHUCJIUTENIbHbIE CBOMCTBA. [loilyueHne 1 mpuMeHeHne XpoMma.

OuU3NUEeCKUEe W XUMHYECKHE CBOMCTBA MapraHiia U €ro COCIUHEHHM.
Baxwneiimme coenunenus wMapranua(ll), mapranna(IV), wmapranua(VI) wu
mapranua(VII). Ilepmanranar kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

Pu3znyecKre U XUMUYECKHE CBOMCTBA XkKeje3a U ero coeauHeHnid. OKCHbI,
ruapokcuanl U conu xkeneza(ll) u xxeneza(lll). [Tonydenue u npuMeHeHue xele3a
Y €ro CIUIABOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MeIH U €€ coeauHeHui. [lomyuenne
Y IPUMEHEHUE MEAU U €€ COCAMHEHUM.

[uuk: nosydeHue, puU3HUECKME U XMMHYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBa OKCHJAa M THAPOKCHJA LHMHKA, THUAPOKCOKOMIUIEKCHI IIHMHKA.
[IpuMeHeHre HMHKA U €r0 COEUHEHUM.

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
M3yueHHE 00pa3l0B HEMETAIIIOB, TOpeHUE cephl, hocdopa, xene3a, MarHus B
KUCJIOPOJIE, M3YYEHHE KOJUICKIUH «MeTamabl M CIUIaBb», B3aUMOACHCTBUE
HIEJIOYHBIX W [IEJIOYHO3EMEIBHBIX METAJUIOB C  BOAOW  (BO3MOKHO
HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), B3aMMOJICMCTBHE IIMHKA U JKele3a C
pPacTBOpPaMH KHUCJIOT M IIEIOYEH, KAYECTBEHHbIE PEAaKIIMM HA HEOPraHUYECKUe
AHUOHBI, KATUOH BOJIOPO/Ia ¥ KATUOHBI METAJIJIOB, B3aMMOIEUCTBUE THAPOKCUIOB
QTIOMUHHAA M LMHKAa C pacTBOpaMH KHUCJIOT MW IIEJIIOYEH, pelIeHue
AKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TemaM «l anorensl», «Cepa U €€ coeTuHEHUD,
«A30T U Qochop M uX coeaMHEHHs», «MeTauibl TJIaBHBIX MOATPYIID»,
«MeTasibl TOOOYHBIX TOATPYTII.

XUMHSA U )KU3Hb.

Pons xumum B oOecriedeHMM YCTOWYMBOIO pa3BUTUS YEJIOBEYECTBA.
[lonsiTue O Hay4yHBIX METOJAX IMO3HAHUSA M METOAOJOTMU HAYYHOIrO
uccaenoBanus. Hayunble NpUHIMIBI OpraHU3aluyd XUMHYECKOTO MTPOU3BOCTBA.
[IpombllIeHHBIE CHOCOOBI MOJYYEHUS Ba)XXHEHIIMX BEUIECTB (HAa MpuUMepe
MPOU3BOJICTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHosa). I[IpoMbllIeHHBIE
CHOCOOBI TMOJYYEHUSI METaIOB M CIUIAaBOB. XHMMHUYECKOE 3arps3HeHHe
OKpYy)Karolel cpeabl W €ro mocieaAcTBus. Poib XUMHM B 0OOECIeUEeHUU
AHEPreTUYECKOr OE30MacCHOCTH.

XuMusi W 300pOBbE uesnoBeKa. JlekapcTBeHHble cpeacTBa. I[lpaBuna
WCIIOJIb30BaHUsl JIEKAPCTBEHHBIX TNpenaparoB. Poiab XUMUM B  pa3BUTUHU
MEIULIHBI.

XUMUs MUAIIA: OCHOBHBIE KOMIIOHEHTBHI, MUILIEBbIE 100aBKU. Poib xuMun B
oOecreyeHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumud. IIpaBuna
0e301acHOr0 MCHOJIb30BAHUS NpenapaTroB OBITOBOM XMMHHM B TOBCEAHEBHOM
KU3ZHHU.

XWMHSI B CTPOUTEIIbCTBE: BaXKHEHIIIME CTPOUTETIbHBIE MaTepUabl (LIEMEHT,
OeTOoH).

XuMHS B CENIbCKOM X03siicTBe. OpraHu4eckue U MUHEpaJIbHbIE YA00pEHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKH, CTEKIIO, KEpaMUKA.
Marepunains! 11 351eKTpoHUKU. HaHOTEXHONMOTMA.

Pacuérnbie 3anaum.

Pacuétel: Mmaccel BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcCe WM O00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKLIUU BEIIECTB,
Macchl (00bEMa, KOTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO U3
BEIIECTB UMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa
peaKuuu, €CliM OJHO W3 BEIIECTB JAaHO B BHJE PACTBOPA C ONPEACIEHHON
MAacCOBOM JIOJIEM PACTBOPEHHOTIO BENIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHLIGHTpallMM BEILECTBA B PACTBOpPE, JOJIM BBIXOJA MPOAYKTA PEAKUUU OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOweld U
HEOpraHn4YecKor XuMuu B 11 Kitacce OCyIIeCTBISIETCS YEPE3 UCIOIb30BAHUE KAK
0OIIMX €CTECTBEHHO-HAYYHBIX OHATHI, TAK U HOHATHIA, IPUHATHIX B OTAEIbHBIX
IIpEeAMETaxX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4dHbId (HaKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHallu3, CUHTE3, KiIacCU(UKanusl, MepUOIUIHOCTD,
HaOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOACINPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAKPOMHpP, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, HWOH, H30TOMNbl, PAJAUOAKTHBHOCTb, MOJEKYIda, SHEPreTUUYECKUN
YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, UACATbHBIN
ra3, U3NYECKUe BEJIMYHUHBI, €IMHUIIBI U3BMEPEHHUS, CKOPOCTh, SHEPIHs, Macca.

buonorusi: kinetka, opraHusMm, 3KOcuUcTeMa, Ouocdepa, MeTaboIU3M,
MaKpO- U MHUKPODJIEMEHTHI, OCJIKH, XKUPbI, YIIIEBObI, HYKICUHOBBIE KUCIOTHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJbI, TMOJE3HbIE HNCKONAEMBbIE,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IPOMBIIIEHHOCTD, MeTaTyprus,
CTPOUTEIbHBIE MaTepHalbl, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHILEBAs
MPOMBIIUIEHHOCTh, (hapMaleBTUUECKasi MPOMBIIIEHHOCTb, IMPOU3BOJCTBO
KOCMETHYECKHX MPEenapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHASI POMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XM HA VIJIYVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHUsl BBIJEICHBI CIEAYIOUIME COCTABIISIIONINE: OCO3HAHUE
0OyYaloIMUMHUCA POCCUUCKON TpaxkAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEEIICHHUIO; HAIMYME MOTHBALIUU
K OOY4YEHHIO; TOTOBHOCTh U CIMOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
INPUHATBIMU B OOLIECTBE MpAaBWJIAMH M HOPMAaMH IOBEACHUS; HAIWYUE
MIPAaBOCO3HAHUS, 3KOJOTMYECKOW KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTh LEIA U
CTPOUTH KU3HECHHBIE TIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JEATEIbHOCTH
oOy4JaronIuxcs B NpoLEecce peain3alui 00pa3oBaTEIbHOU JeATEIbHOCTH.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS TMpeAaMeTa «XUMHUSD» OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOW NE€ATEIbHOCTH
00yyYaroIMXCcs B MPOLIECCE Pean3ali 00pa3oBaTeIbHON IESITEILHOCTH, B TOM
YHCJIE B YACTH!

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSJIKY;

MPEACTABICHUS. O COLMAIbHBIX HOpPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 33]1a4, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaThb M NPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPY aHAIU3€ Pa3INYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacJEIuIo
OTEYECTBEHHON XUMUM;

YBaXXEHUS K IMPOILECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO
MPWIOKEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JAHHbIE HAayKH €CThb pe3yJbTaT
JUIUTEJIbHBIX ~HAOMIOACHHUM, KpPOMOTIMBBIX JKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEJIbHBIX MOTHMBOB B MOJYYEHHH WM TMOCIEAYIOIIEM
aHanu3ze MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH ~ OIICHMBaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJECHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MO3UIIMIA HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUMA
MOCTYIIKOB;

4) gpopMupoBaHHsl KYJIbTYPbI 310POBbSI:



NMOHMMAaHUA IEHHOCTEH 370pOoBOro M 0Oe30macHOro olpas3a >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs mpaBui 0€30MacHOro0 OOpaIleHUs C BEIIECTBAaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
6€3011aCHOr0 MOBEACHHUS B CHTYALMSAX, YT POXKAIOLINX 30POBBIO M XKU3HH JIFO/ICH;

OCO3HAHMUSI MOCIIE/ICTBUI U HENPUSITHUS BPEIHBIX MPUBBIUEK (YIIOTpEOICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW UM JAPYIMX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YaCTHE€ B PELIEHUWU MPAKTHYECKUX 3a]a4y
COIIMAJIbHOM HAIPaBIIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHUIO TPO(eccHil pa3IuiHoro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBaXEHUS K TPYY, JIOJAM TPYJla U pe3yJbTaTaM TPYJOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHON TpaeKTOpUU
oOpazoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
Y IOTpeOHOCTEH 00I1IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU LEIECO00PA3HOr0 OTHOIIEHHS K NPHUPOAE KaK MCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUs TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOoOJeM, BIUSHHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUsl HEOOXOJWMOCTH HCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU IS
pelIeHus: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BaHNUS;

AKTUBHOTO HEMPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUNM U MPEIOTBPAIATh UX;

HaJU4Msl PA3BUTOTO  SKOJOTUYECKOTO  MBILUICHUS, 3KOJIOTHYECKOM
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIIUATIBLHOMN
MIPaKTUKE, CIOCOOHOCTM W YMEHHSI AKTHMBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHON MPaKTUKY;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KakK HayKH, OCO3HaHUsA €€ poJiu B
(hOopMHpPOBAaHMK PALMOHATLHOTO HAYYHOTO MBIIIJIEHUS, CO3IaHUH LIETOCTHOTO
IPECTaBIICHUs 00 OKPYXaIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOoOJIEM COXpaHEHUS
OPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
UUBWIM3AIUU: B €€ T'YMAHUCTHUYECKOM HANPABJIECHHOCTM W BAXXHOU POJIM B
CO3JJaHMU HOBOW 0a3bl MaTEepUAIbHOW KYJIBTYpbl, B PEIICHUU TII00ATBHBIX
poOJieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
OUIIEBOM M DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,



00ecCnevYeHnr yCIOBUN YCIEIIHOTO TPyAa M AKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONM TI'pPaMOTHOCTU: TIOHMMAHHUSI CYIIHOCTH METO/IOB
MO3HAHUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH UCTOIb30BaTh
MoJTydyaeMble 3HAHUS [Tl aHAJIM3a U OOBSICHEHHS SIBICHUM OKpPY KaroIIero Mupa
U TPOUCXOANIMX B HEM HW3MEHEHUN, YMEHHsS JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUsI HA OCHOBE HAYYHBIX (DAKTOB U HMEIOIIUXCS TAHHBIX C LEJIbIO
MOJTyY€HHUs JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUA IS
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO, UCCIIET0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENPEPHIBHOMY O0Opa30BaHUIO U
caM000pa3oBaHUI0, K aKTMBHOMY IIOJIyYCHHUIO HOBBIX 3HAHUU MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpya B pa3IU4HbIX cepax mpodhecCuoHaTEHON
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIE pe3yIbTaThl OCBOCHUS IPOrpaMMBbI IO XMMHUU HA YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOyUYAIOUIUXCS
MEXAUCIHUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIe TIOHSTHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHeUu(UKYy METOIOB
MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, U3MEpPECHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIC NEeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETyJSTUBHbIE), oOecneuuBaromue (HOpMUpPOBAHUE
(GyHKIIMOHATBHON TPAaMOTHOCTU U COLUAJIBHONW KOMIIETEHIIMY O0y4aroIuXCs;

CIOCOOHOCTH oOy4Jarommxcst HCIIO0JIb30BaTh OCBOCHHBIE
MEXKIUCIIUTUTMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHBIC YUEeOHbIS
JNEUCTBUS B MO3HABATEIBHOW U COIMAIBHOMN MTPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
Y4eOHBIMU  TO3HABATEJIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS

1) 0a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENENIATh 1M JEATCIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUH UX
JOCTUKEHHUS, COOTHOCUTH PE3yJIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMHU
HETISIMU,

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICJISTh XapaKTEepPHbIC MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHSATHUS 111 OOBSICHEHUS OTACIbHBIX (DAaKTOB
U SIBJICHUM;



BbIOMpATh OCHOBAaHUS U KPUTEpUU Ui KiIacCU(UKAIUU BEIIECTB H
XUMHUYECKUX PEAKIIUM;

YCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IECIYKTUBHBIE, IO
AHAJIOTUM), BBIABIATh 3AKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

MIPUMEHSATH B MPOLECCE MO3HAHUS UCIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIC) MOJEIHM, NPEOOPa30BLIBATE MOJICIBHBIC TPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ) dJEMEHTa, XuMuueckas (opmylia, ypaBHEHHE
XUMHUYECKON peaklud — TMpH pEHIeHUH Y4YeOHBIX I[I03HABATEIbHBIX U
MPAaKTUYECKHUX 3aJa4, TPUMEHATh Ha3BAHHBIE MOJIEIbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB HM3yYaeMbIX BEIIECTB M XUMHUYECKUX
peaKunil.

2) 0a30BbIE HCCJIEI0BATEILCKUE €ICTBUS:

BJIQJIETh OCHOBAMU METOJ/IOB HAyYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuui;

GopMynupoBaTh 1€MW 3aJadyd  HCCIEAOBaHUS, HCIOJIb30BaTh
MIOCTAaBJIEHHBIE U CaMOCTOSITENIbBHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BJIQZIETh HABBIKAMHM CAMOCTOSITEIBHOIO IUIAHUPOBAHUS W IPOBEACHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJI0M
MpoIIEcCca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (HOpMyIUpOBaTh
0000IIEHHsIT W  BBIBOJABl OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIBTATOB
MCCJIEI0BAHMS, COCTABISATh 00OCHOBAHHBIN OTYET O MPOJEIaHHOW padboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHMs] MPAKTUUYECKUX 3aJad, MPUMEHEHUIO Pa3IuYHbIX
METO/IOB IMO3HAHMUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHPOpMauuu (Hay4yHO-
MOMyJIsipHasl JINTepaTypa XMMHYECKOTO COAEpKaHUs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHAM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTh U
HEMPOTHUBOPEYNBOCTH;

(opMyIMpPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IPU MTOUCKE U
orOope HHPOpMALMK, HEOOXOAUMOM MJid BBINOJHEHUS YYEOHBIX 3a1ad
OITPENICIIEHHOTO TUIIA;

NpuOOpeTaTh ONBIT UCIOJIB30BAaHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMYy MpEaCTaBICHUS
uH(popmaluu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIE (pu3nyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbL, (hOpMYIIbl, aOOpEBUATYPHI, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAI'TIAAHOCTH.



KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeCTBHSA:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[aCMOI>'I TCMBI B XOA€C AHAJIora
/M AUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYJ'IHpOBaTI) CBOH IIPCHJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJITHCHHA HpGI[J'IO)KCHHOﬁ 3aga4du,

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOUN J1E€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM padoThl IO
UCCIIEZIOBAaHUIO CBOMCTB M3yYaeMbIX BEIECTB, peaan3aluy y4eOHOro IPOEKTa, U
(opMyTUpPOBATH BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIECIOBAHUMN MyTEM
COrJIaCOBaHUS NO3ULUI B X0J1e 00CY X AECHHS 1 OOMEHAa MHEHUSMH.

PerJISITI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBHSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENIBHOCTh, OIpenessas €€ Lenu W 3aJadd, KOHTPOJMPOBATh M IO Mepe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIIEOBAaTENIbCKUX 3a]ad, BBIOMpaTh HaubOojee
3¢ (PexTUBHBIN CHOCOO MX pElIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBIIATh CAaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IPOTpaMMbl TI0 XUMHHM Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs BKIIOYAIOT
crienuguyecKue sl yaeOHOro npeaMera « XUMUs HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICHCTBUI IO OCBOCHHUIO, HHTEPIIPETAIIUH U MTPEeOOPA30BAHMIO 3HAHHM,
BUJIBI JISATECIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS M NMPUMCHCHUIO 3HAHUU B
Pa3JIMYHBIX YUCOHBIX CUTYyAIUsAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XuMHUM NpEIMETHBIC PE3yJIbTaTh
IpeACTaBIICHBI 110 TOJaM U3y4YCHHS.

10 KJIACC

IIpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPTaHHYECCKOMN
XUMUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ POJId B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS YEIOBEUYCCTBA B PEIICHUH MPOOJIEM SKOJIOTHICCKOU, IHEPTETHICCKOM
M TUIEBOM O€30IaCHOCTH, B PAa3BUTHM MEIMIIMHBI, CO3JaHHMM HOBBIX
MaTepHUaJioB, HOBBIX HMCTOYHHMKOB HSHEPIHH, B OOCCIICUCHHH PaIMOHAIBHOTO
MIPUPOIOTIONIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBeKa, a TaKKe HSKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
310POBbBIO U IIPUPOIHOM CPEIE;

BJIQJICHUE CHCTEMOM XWMHWYECKMX 3HAHHWM, KOTOpasi  BKJIKOYAET:
OCHOBOIIOJIArarolMEe TIOHATUS — XUMHYECKHM 3JIEMEHT, aToM, SJIpo |



DIIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANM, OCHOBHOE W
BO30YXIEHHOE COCTOSIHHSI aToMa, THOPUAM3alldsg aTOMHBIX OpOWTasei, WOH,
MOJIEKYJIa, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIEHUS,
XUMHUYECKasi CBA3b, MOJb, MOJSIpHAas macca, MOJISIPHBIA OOBEM, YIIIEPOJHBII
CKeJeT, (yHKUMOHAJIbHAsA TpyNma, pagukaig, CTPYKTypHbIe (HOpPMYIIbI
(pa3BépHyThIE, COKpaUIEHHbIE, CKEJETHBIE), H30MEpPUS CTPYKTypHas H
IIPOCTPAHCTBEHHAs (T€OMETPHUYECKAs], ONITUYECKAs), U30MEPbI, TOMOJIOTMYECKUI
psl, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPHKAIINE OPraHUuYECKUE
COEIMHEHHSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCMHEHUS; TEOpHUH, 3aKoHbl (mepuommyeckuii 3axkoH JI. M. MeHneneena,
TEOpHs CTPOEHUSI OpraHnueckux BemiecTB A. M. byTiepoBa, 3aKk0oH coXpaHeHUs
MacChl BEILIECTB, 32KOH COXPAHEHUS U MPEBPALLEHUS SHEPTUH TPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTHM XHMHYECKUX SBJICHHMM; MPEICTAaBICHUS O MEXAHU3Max
XUMHUYECKUX PEAKLUUNA, TEPMOANHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSX
UX MPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB WU TPYNI aTOMOB B MOJIEKYJIax
(MHAYKTHBHBIM M Me30MepHbIM >dekTsl, opueHtantel [ u Il popa);
(hakTOJOTMYECKHE CBEJCHHS O CBOMCTBAX, COCTABE, MOJYUYEHUH U OE€30MacCHOM
HCIIOJIb30BAaHNUN BKHEMIIMX OPraHWYECKHUX BEIIECTB B OBITY M IMPAKTUYECKON
NEATEAbHOCTH  YEJOBEKa, OOMMX HAay4YHbIX MNPUHIOUIAX XHUMHYECKOIrO
MIPOU3BOJCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, IEPEPAOOTKH HEPTH);
c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIATh XapaKT€pHbIE MPU3HAKH TIOHITHI,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIH30BATh COOTBETCTBYIOIINE OHATHUS MPU
ONMCAHUU COCTAaBA, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHCHUM;
c(hOpMHUPOBAHHOCTh YMEHMIA:

HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJII COCTaBJIEHUS MOJEKYISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX MW CKEJIETHBIX) (HopMys
OpraHUYeCKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca HJTUX peakIui, peakiuii HOHHOTO OOMEHa MYyTEM
COCTABJICHMSI X MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHEHHI;

M3rOTaBJIMBaTh  MOJEIM  MOJEKYJ OpPraHWYecKHX  BELIECTB IS
WJUTIOCTPALIMKM UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh  YMEHUI: yCTaHaBJIUBATh MIPUHAIJIEKHOCTh
M3YYEHHBIX OpPraHMYeCKUX BEIIECTB IO HUX COCTaBy M CTPOCHHUIO K
OMNpeNeIEHHOMY KJIacCy/Tpynne COCIMHEHUM, JJaBaTb WM Ha3BaHUS IO
cuctematuyeckoi Homenkinatype (IUPAC) u npuBoauTh TpUBUAIBHBIC
Ha3BaHUsS JJI OTIEIbHBIX MPEICTABUTENCH OPraHMYECKHX BEUIECTB (ATHUJIEH,
aUEeTWIeH, TOJYOJd, TJIUUEPUH, STHIECHIVIMKOJb, (eHon, Gdopmanbaeru,
aneTanbAeru], alleTOH, MypaBbUHAs KHCIIOTa, YKCYCHAsl KMCIIOTa, CTEapUHOBAs,
OJICMHOBAsA, MaJIbMUTUHOBAsI KHUCIOTHI, TJIMIMH, alaHUH, MajbT03a, (PPYKTO3a,
AHWJIVH, TUBUHWII, U30IIPEH, XJIOPOIMPEH, CTUPOI U IPYyTHUe);

c(OPMHUPOBAHHOCTh YMEHHSI OINPENENATh BHUJ XHWMHYECKOW CBSI3U B
OpraHUYeCKUX COEAMHEHUSX (KOBAJIGHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3h);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJOKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa aiig oObSICHEHHS 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;



chOPMHUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
du3HUecKue U XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB ~ OPraHMYECKMX BEUIECTB: AJKAHOB, IMKJIOAJIKAHOB, aJKEHOB,
aJIKaJIMCHOB, AJIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOAOB, CIUPTOB, albJACTHIOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX M CIOXHBIX 3(QUPOB, XKHUPOB,
HUTPOCOEAVUHEHU U aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, - U
MOJIMCAaXapyuioB), WUIIOCTPUPOBATh T€HETUYECKYI0 CBSA3b MEXIYy HHUMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUM C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMHPOBAHHOCTh YMEHHUS TOJATBEPKIaTh HAa KOHKPETHBIX IMPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COETUHEHUM
OT KPaTHOCTHU U THUIIa KOBAJEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYyJIax;

c(hOpMHPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HUCTOYHUKHU
YIIAEBOJIOPOAHOTO ChIpbi (HE(Th, MPUPOIHBIM Ta3, yroyib), CHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEPEPaOOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HaHUs — HAOII0JIEHUN, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) ¥ YMEHUSI IPUMEHSTh ATH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHMSI  TNPUMEHSIThH  OCHOBHBIE  OIEpaluu
MBICTUTEIILHON JIEATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IIeHUE,
CHUCTEMAaTHU3aIINIO0, BBISIBIICHUE MPUUYUHHO-CIICJICTBEHHBIX CBII3€U — NI U3YUCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHUU: BBISIBISITh B3AUMOCBS3b XUMUUECKUX 3HAHUI
C TIOHATUSIMU U TIPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHUMAHMS CYITHOCTH MAaT€pUaIbHOTO €IMHCTBA MUPA,
HCIIOJIb30BaTh CUCTEMHbBIC 3HAHUS IO OPTAaHUYECKOM XUMUU JJIsl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO MIPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: TMPOBOJUTH PACUETHl IO XUMUYECKUM
dbopMmyllaM UM ypaBHEHMUSIM XUMHUUYECKUX PEaKIHMl C HCIOJIb30BaHUEM
dbu3nyecknx BeaMYMH (Macca, O0O0BEM Ta30B, KOJMYECTBO BEIECTBA),
XapaKTepU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUYEThl TIO
HaXO0JICHUIO XUMUYECKOU (hOPMYJIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JJIEMEHTOB, MNPOJIYyKTaM CropaHus, IJIOTHOCTH Ta3000pa3HbIX
BELIECTB;

c(hOpMHUPOBAHHOCTh ~YMEHHMU: TMPOTHO3UPOBATh, AaHAJU3UPOBATh U
OLICHUBATh C MO3UIMI DKOJOTUYECKON O€30MaCHOCTU ITOCJIEACTBUS OBLITOBOU U
MIPOU3BOJICTBEHHON JIESITEIBHOCTH YEJOBEKa, CBA3AHHOM C mepepaboTKoit
BEILIECTB, MCIOJIb30BAaTh MOJYYCHHbIE 3HAHUS JUISI TPUHSATUS TPAMOTHBIX
penieHnii npoodJyieM B CUTyalUsIX, CBI3AHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHU: CAMOCTOSATENILHO TUIAHUPOBATh U TIPOBOJAUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydeHHE M U3YYEHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMH YIJICBOJAOPOJOB PA3JIMUYHBIX KJIACCOB H
KHCJIOPOJICOJIEPKAIUX OPTaHUUECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATbHBIX
3a/lady MO PACMO3HABAHUIO OPraHMYECKHX BEUIECTB) C COOJIIOJCHHEM MPaBUI
06e3omacHOro oOpalieHusl C BEIIECTBAMHM M JIA0OPATOPHBIM OO0OPYIOBAHHEM,
dbopmMynIupoBaTh I€db HCCIEIOBAHUS, MPEJACTABIATh B pa3audHoON dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:



cOOJTI0/1aTh TIPABUIIA SKOJOTUYECKHU I1E€JIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYAOBOU NIESITEIHLHOCTH B LESAX COXPAHEHHSI CBOETO 37I0POBbsI, OKPYKAIOMICH
MIPUPOTHON CPEJIbl U TOCTUKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHUCTBUS Ha >KUBBIE OPTraHU3MBbI
ONPEAECTEHHBIX OPraHUYECKUX BENIECTB, NOHMMAs cMbIci noka3areis 11K

aHaJIM3UPOBATh 11€1eCO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IEJCHAIIPABICHHBIA IMOUCK
XUMUYECKON HMH(POpMAlUd B PA3IUYHBIX HMCTOYHHKAX (Hay4dHas W Y4eOHO-
Hay4JHas JIMTepaTypa, CpelcTBa MaccoBoi nHpopmaruu, HTEpHET U npyrue),
KPUTUYECKH aHATM3UPOBATh XUMUYCCKYIO0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ U
HCTIOJIb30BaTh B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOEHHUs Kypca «OOIass U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MaTEpUAILHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBJICHUN MPUPOJIbI, O MECTE M 3HAYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJu B 00ECIICUCHUU YCTOMUYHUBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM SKOJIOTHYECKOU, IHEPTETUUECKON U MUIIEBOMN
0€30IaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IAaHUM HOBBIX MaTE€pUaliOB, HOBBIX
HMCTOYHUKOB SHEPIUH, B 00€CIICUCHUN PALIMOHAIBHOTO MIPUPOIONIOIH30BaHUs, B
dbopMUpPOBAaHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYphl 4YEJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U MPUPOIHOU
cpene;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUS — XUMHUYECKHUW BJIEMEHT, aToM, SJIpO aToma,
W30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-aTOMHBIE OpOUTaIA, OCHOBHOE
1 BO30YXJIEHHOE COCTOSIHUSI aTOMa, TMOpUIU3allisl aTOMHBIX OpOUTasiel, HOH,
MOJIEKYJIa, BaJICHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTEMEHb OKHUCIICHHUS,
XUMUYECKasi CBs3b (KOBaJIGHTHAsl, WOHHAs, MeETaJUIMYecKas, BOAOPOAHAas),
KpUCTaJUTUUECKasi pemETka, XUMHUYECKas peakius, pPacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJUTHI, DJEKTPOIUTHYECKAS IUCCOLMAIUs, CTENEHb IUCCOIMAIINH,
BOJIOPOJIHBIN TIOKa3aTellb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIJIOBON 3(deKT
XUMHUYECKON  peaklMi, CKOPOCTh XUMHUUYECKON peakiuu, XUMHUYECKOE
paBHOBECHE; TEOPUM U 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON HUCCOLMAIINHY,
nepuoandeckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBpaIIEHUS YHEPTUU TTPU XUMUUYECKUX PEAKIUIX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHUU, MUPOBO33PEHUECKUE 3HAHUS, JIEkKAIUE B OCHOBE
MMOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUN; COBPEMEHHBIC
MPEJCTaBICHUS] O CTPOCHHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSIX; TPEACTABICHUS O MEXaHU3Max XUMHUYECKHUX
peakiui, TEePMOAMHAMUYECKUX M KHHETHMUYECKHUX 3aKOHOMEPHOCTIX HX
MPOTEKaHUsI, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JIUCTIEPCHBIX CUCTEMAX;
(aKTOJIOTMYECKHUE CBEJICHHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUU U O€30MacCHOM
WCIIOJIb30BaHUHU BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM
NEATeIbHOCTH  4YeJIOBeKa, OOIIMX HAy4YHBIX MPUHIUNAX XHUMHUYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHU: BBISBIISTh XapaKTEPHbIC TPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, HCTIOJIb30BATh COOTBETCTBYIOIIUE TOHATHUS TIPU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHU;



c(hOpPMUPOBAHHOCTH YMEHUS HCIIOJIb30BATh XUMHUUECKYI0 CUMBOJIHMKY JJIs
cocTaBlieHUs] (OpMyJ BEIIECTB M ypPaBHEHWHW XMMHYECKUX PpEaKIHUH,
cuctematnyeckyto HomeHkinatypy (IUPAC) wu TpuBHaibHblE Ha3BaHHS
OTJIEJIbHBIX BEILECTB;

cOpPMUPOBAHHOCTh YMEHHUS OIpPEAENSATh BaJCHTHOCTh M  CTENEHb
OKHUCJIEHUS] XMMUYECKUX DJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKOW CBS3H
(KoBaneHTHAsl, MOHHAs, METaJUIMYECKasi, BOAOPOIHAs), THUIl KPUCTALIIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

c(hOpPMUPOBAHHOCTH YMEHUS OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BHJIa XUMUYECKOM CBSI3W WM THUIA KPUCTAIMYECKON pPEIIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpPMUPOBAHHOCTh ~YMEHHUU: KJIacCU(PUIIUPOBATh: HEOPTaHUYECKUE
BEILIECTBA 0 HUX COCTaBY, XMMHUYECKHE PEAKLHMH IO PA3IMYHBIM IMPU3HAKAM
(uMciay M COCTaBy pearupyrolux BeIECTB, TEIIOBOMY 3(G(EKTy peakiuu,
U3MEHEHUIO CTENEHEH OKHUCJIEHHUS D3JIEMEHTOB, OOpPaTUMOCTH, YYACTHIO
KaTtajiu3aTopa M JIPyrue); caMOCTOATENbHO BBIOMPATh OCHOBAHMSI U KPUTEPUU
JUTSL KacCU(DUKALIMKM U3yYaEeMbIX BEIIECTB U XUMUYECKHUX PEAKIUM;

c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI NEPUOUYECKOTO 3aKOHA
. W. MengeneeBa u JAEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIONIIYIO,
OOBSICHUTEIIbHYIO U IIPOTHOCTHYCCKYIO (QYHKINN;

c(OPMHUPOBAHHOCTh YMEHHMII: XapaKTepU30BATh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKUX D3JEMEHTOB NEPBOrO—4ETBEPTOrO MEPHOJIOB
[Tepuomnueckoir  cucrembl .M. MengeneeBa, HUCHONb3yd  NOHATUS
«QHEPreTUYECKHE YPOBHMY, «IHEPTETUUCCKHUE TTOAYPOBHUY, «S-, P-, 0-aTOMHBIE
opOuTaNM», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKHE COCTOSHHS aToMay;
OOBACHSATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX
coeauHeHnd 1o nepuoaam u rpynmnaMm llepmomamdeckon cucremsr [ U.
MeneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKME CBOWMCTBA BEIIECTB PA3NMYHBIX KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHNE F€HETUYECKOMN CBSI3M MEKIYy HEOPTraHMYECKHUMH BEIIECTBAMU C
MOMOILbIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKLIMA TOCPEJACTBOM COCTaBJICHUS DJIEKTPOHHOTO
OanaHca ATUX peaKIUi; peakluuii MOHHOTO OOMEHa MyTEM COCTABJICHUS HX
MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; PEAKUUU THAPOIN3A; PEAKLIHM
KOMILIEKCOOOpa3oBaHusi (Ha TpHUMEpPEe THIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUSA);

c(OPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHNI ¢ yUETOM UX SHEPIeTHUECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHUS! CKOPOCTH XMUMHUYECKON peakluuyd B 3aBUCUMOCTH OT Pa3IU4HbIX
(GakTopoB, a TakKKe XapaKTep CMEIICHHS XUMHUYECKOTO paBHOBECHUS TOJ
BIIMSHUEM BHEIIHUX Bo3aehcTBul (mpuniui Jle [latensbe);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaAKIIHH,
JeKallle B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUsI CEPHOM KUCIOThI, aMMHUAKa,
oOllMe Hay4Hble TNPUHUMUIIBI XUMUYECKUX MPOU3BOJCTB; IEIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIILIEHHOCTH U B OBITY C TOUYKH
3pEHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BIIAJIEHUSI CHUCTEMOW 3HAaHUH O METOJAX HAY4YHOIO
NO3HAHUS SIBIICHUWA TPUPOAbl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,



HKCIIEPUMEHT (PEaJIbHBII M MBICIECHHBIN), HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, YMEHHS TPUMEHATh OSTH 3HAaHUA TPH IKCHEPUMEHTATHHOM
WCCJICIOBAaHUH BEIECTB U JJI1 OOBSCHEHHUS XUMHUYECKHX SIBJICHHUM, UMEIOIINX
MECTO B MPHUPOJIE, MPAKTUYECKON NEATEILHOCTH YEIOBEKAa U B MOBCEIHEBHOMN
KU3HH,

c(OpPMUPOBAHHOCTh YMEHHS BBISABIIATH B3aMMOCBSA3h XUMUYECKUX 3HAHUU
C TOHATUSMHU U TPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
111 00Jiee OCO3HAaHHOTO MOHMMAaHUS MaTEPUAIbHOTO €IMHCTBA MHUPA;

c(hOpPMUPOBAHHOCTh yYMEHHsSI MPOBOAMTH PACUETHI: C HCIOJIB30BAHUEM
MOHSTHUI «MaccoBas J0JIS BEIIECTBA B PACTBOPE» U «MOJIIPHAsT KOHIICHTPAIIUS;
MAacchl BellecTBa Wik 00bEMa rasa o M3BeCTHOMY KOJTMYECTBY BEILIECTBA, MAacce
Wi 00bEMY OZHOTO M3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB; TEIIOBOTO 3 deKrTa
peaklny; 3HaYeHUsI BOJAOPOIHOIO MOKAa3aTelsl pacCTBOPOB KUCIOT U IIEJIOYEH ¢
M3BECTHOM CTEIEHBIO IUCCOIMALMKU; MacChl (00bEMA, KOJIMYECTBA BEILIECTBA)
MIPOJIYKTa PEAKIUH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpA C
OTpeIeIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA UM JJAHO B U30BITKE
(uMeeT mpuMecH); JOJM BBIXOJA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHHIA
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATENIBHO IJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
MOATBEP)KACHUE  KAYeCTBEHHONO  COCTaBa  HEOPraHMYECKHX  BEIIECTB,
ONpeJeeHUE CPEbl PACTBOPOB BEILIECTB C MOMOIIBI0 UHAUKATOPOB, U3YUYCHHE
BIUSHUS PA3UYHBIX (PaKTOPOB HA CKOPOCTh XMUMHYECKON PEaKIuu, PEeIIeHne
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMaM «Mertamie»y u  «Hemeramib»y) ¢
coONIfoficHuEeM TpaBui  Oe3omacHOro  OOpalleHusi ¢ BEleCTBaMU U
1a0opaTopHbIM  oOopyaoBaHueM, GOPMYJIHUpPOBATH I1E€db  HCCIIEIOBAHMUS,
MIPEACTABISATH B Pa3IM4YHON (POpME PE3YNbTAThl SKCIEPUMEHTA, aHATU3UPOBATh
Y OLIGHHUBATh UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh ~ YMEHHUH: COONIOJATh MpaBujia  MOJH30BAHUS
XUMHUYECKON TOCYI0i W Ja00paTOpHBIM O00O0pYIOBAaHHUEM, OOpAILECHUS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH TIO BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX ONBITOB, SKOJOTUYECKH IEJ€CO00pa3HOro MOBEACHUS B OBITY U
TPYJAOBOM JI€ATEILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbs, OKpYKaroUlel
MPUPOJHOM Cpelbl M JIOCTHXKEHHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOTO JEHCTBUS Ha HUBBIE OPraHU3Mbl OINpeAeIEHHBIX
HEOPraHMYEeCKHUX BEIIECTB, TOHUMAas cMmbica noka3areins [1/K;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH LI€JIECHANIPABICHHBIA MMOUCK
XUMUYECKON HMH(POpMalMU B Pa3IMYHbIX HMCTOYHMKAX (Hay4yHas M y4eOHO-
Hay4dHas JIuTepaTypa, CpelicTBa MaccoBod MHPopMauuu, UHTEpHET U Apyrue),
KPUTHUYECKH aHAJIM3UPOBATh XUMHUECKYIO0 HH(OpMaIuio, nepepadbaTeiBaTh €€ 1
HCIIOJIb30BaTh B COOTBETCTBUU C MOCTABJIICHHOM y4eOHOI 3a1auei.
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3¢upsl. XKupbl
3.3 VriaeBoasl 9 1
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
AMMHBI. AMUHOKHCIIOTBI.
4.1 12 1
benkn
Wroro no pazneny 12
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUS
51 BricokoMonekynspHbie 6
COEIMHEHHUS
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO
102 3

YACOB I10 [TPOTPAMME




11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypChI

Paznen 1. Teopernueckue 0CHOBBI XUMHH

11

Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucrema
XUMHYECKHUX
sneMenToB [. W.
MenneneeBa

1.2

Crpoenue
BEIIECTBA.
Mmuoroo6pasue
BEILIECTB

11

1.3

XUMHYECKUE
peakuuu

19

Hroro no pazneny

39

Pa3nea 2. Heopranuyeckasi Xumust

2.1

Hemeramisl

31

2.2

Meranbl

23




Uroro no pazneny 54
Paznen 3. XuMus u :KU3HL
MeToasl TO3HAHUS
3.1 B XUMUHA. XUMHUA U 9
KU3Hb
Wtoro mo paszneny 9
OBIIEE KOJIMYECTBO
YACOB I10 102

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipeamer u 3HaueHue
OPraHN4YeCKON XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu
OPraHN4YeCKUX COCTMHEHUHN

DNEeKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOKXHOCTH
aToma yriaepoja

XuMHu4ecKas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3msbl 00pa3zoBaHUs
KOBAJIEHTHOM CBSI3H,
CHOCcOOBI pa3phiBa cBs3EH

Teopus crpoenus
OPraHNYeCKUX COCTUHEHUHN
A. M. byrneposa

Buasl nzomepun:




CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
OnekTpoHHBIC 3P PEKTH B
MOJIEKYJIaX OpraHUYeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKanuu u
cucTeMaTuyeckast
nomenkiarypa (IUPAC)
OpPTraHUYECKUX BEIICCTB

Knaccudukanms peakiuii B
OpPraHUYECKON XMMHUH

CucreMatusanus u
000011IeHNE 3HAHUN 110 TEME

AJKaHBI: TOMOJOTHYECKUH
psn, obmias hopmya,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10

Pu3nYecKue 1 XUMHYECKUE
CBOMCTBA aJIKaHOB

11

HaxoxneHne aikaHoB B
npupoje. Criocoosl
MOJTyYEHUST U IPUMEHEHNE
aJKaHOB




12

[uknoankaHel: o0mas
(dhopMyIia, HOMEHKIIATypa U
HU30Mepusi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CITOCOOBI
MOJIYYCHHS U IPUMEHEHHUE

13

Pemenue pacuéTHbIX 3a1a4
Ha OIpeielIicHUE
MOJICKYJISIPHOM (hOPMYJIBI
OpPraHMYECKOT0 BEIIECTBA 110
MaCCOBBIM OOJIsIM aTOMOB
3JIEMCHTOB, BXOJAIIIUX B €I'0
coctaB. CucreMaTusamus u
000011eHNEe 3HAHN IO TEME

14

AJKEHBI: TOMOJIOTHYSCKHI
psn, obmas hopmyIa,
HOMEHKJIaTypa, YJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CtpyKTypHas U IUC-TpaHC-
M30MepUs aJIKEHOB

15

dusnueckre U XUMUYECKUE
CBOMCTBA ajnkeHoB. [IpaBuiio
MapkoBHHMKOBa

16

CrniocoOsl mostyueHus u
MPUMEHEHHE ATKCHOB

17

[IpakTuueckas padora Ne 1




o teme "[lonyyenue
STUJIEHA U U3YUYECHHE €TO
CBOMCTB"

18

Pemenne pacu€THbIX 3a1a4
Ha OIIpe/ICIICHUE
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO BEILECTBA

19

ATKaUeHbl: CONPSKEHHBIE,
W30JIMpPOBaHHbIE,
KyMYJIUPOBaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOEHUs

20

XHUMHYECKHE CBOMCTBA
CONPSKEHHBIX INEHOB

21

CrniocoOsl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

22

AJIKUHBI: TOMOJIOTHYECKUN
psn, obmas hopmyIa,
HOMEHKJIATypa, SJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL,
(bu3nueckue cBOcTBa

23

XUMHYECKHE CBOMCTBA
AITKAHOB

24

KauecTBeHHbIE peakyy Ha
TPOMHYIO CBSI3b




25

Crioco0pl nostyueHus u
MPUMEHEHHE AIKUHOB

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakiumn

27

CucremMaruzanys u
000011eH e 3HAHUN 110 TEME

28

ApeHbI: TOMOJIOTHYECKUI
psia, obmas popmyina,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a M TOTyOJIa,
ux Qu3nyecKue cBONCTBa

29

XHUMHUYECKHUE CBOMCTBA
apEeHOB: PEAKIIUU 3aMEIICHUS

30

XUMHYECKHE CBOMCTBA
apEeHOB: peaKuu
MPUCOEINHEHUS, OKUCIICHUE
rOMOJIOT'OB OEH30J1a

31

OCco0EHHOCTH XUMHYECKAX
CBOMCTB CTHPOJIA

32

Pemenue pacu€THpix 3a1au
Ha OIpEJEIIEHNE
MOJIEKYJISIPHOHM (OPMYITBI
OpPraHNYeCKOro BEIIECTBA




33

Crioco0pl nostyueHus u
IPUMEHEHHE apEeHOB

34

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOAOB

35

Pacuétel mo ypaBHEHUSIM
XMMHYECKUX PEAKIIUH.
Cucremaruzanus u
0000111eHE 3HAHUI 10 TEME

36

[Ipuponusbii rasz. [omyrHsie
He(TSAHBIC Ta3bl

37

KamenHnslit yroas u
IPOAYKTHI €ro nepepaboTKu

38

Hedth 1 ciocoOwr eé
nepepabotku. [lpumenenne
MIPOAYKTOB MepepaboTKH
HepTH

39

I'eHeTHUeCKas CBSI3b MY
pa3IMYHBIMH KJIACCAMHU
YTIIEBOJIOPOJIOB

40

l"anorenonpons3BoaHbBIE
YIJI€BOJIOPO/IOB:
ANIEKTPOHHOE CTPOECHHUE;
peakiuu 3aMenIeHus
rajoreHa

41

JlelicTBHe 1Ieno4e Ha




raJIOreHIIPOU3BOIHbIE.
BzaumopeiictBue
JIATAJIOTeHAIKaHOB C
MarHueM U NUHKOM

42

CucreMaTuzanus u
000011IeHNE 3HAHUH 110
pazgeny "YrieBoaopoast"

43

KonTponbHas padora no
Teme "YrieBogopoas”

44

[IpenenabHbIe 0THOATOMHBIC
CIUPTHI: TOMOJIOTUIECKHIMA
psia, obmas popmyia,
CTPOCHHE MOJICKYI,
HU30MepHsl, HOMCHKIIATYPa,
KiaccuuKanus,
(bu3nueckue cBOCcTBa

45

XHUMHYECKHUE CBOMCTBA
MPEeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

46

CrniocoOsl mostyueHus u
MPUMEHEHHE O0JTHOATOMHBIX
CIUPTOB

47

IIpocTeie 3¢upst:
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH (PU3NYECKUX U
XUMUYECKUX CBOMCTB




48

MHOroaroMHsbI€ CIIUPTHI:
STWIECHIJIUKOJIb U [NILEPHH,
ux GU3HYECKUE 1
XMMHMYECKHE CBOMCTBA

49

Crioco0pl nostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

50

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nveckne CBONCTBA.
TokcuunocTh peHona

51

XHUMHUYECKHUE CBOMCTBA
¢denona

52

CrocoObI MOJTy4YeHHs U
npuMeHeHne GpeHona

53

ITpakTuueckas pabora Ne 2.
Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4
o TeMe "CriupTel U
¢deHnomnsr"

54

Cucrematuzanus u
0000111eHHE 3HAHUN T10 TEME

55

AJbAETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHON TPYIIIHI;
TOMOJIOTHUYECKUE PSIIBI,
obmas hopmyna, n3oMepus




Y HOMEHKJIaTypa

56

AJNbIETH/Ibl M KETOHBI:
¢u3nveckre CBONCTBA;
peaKIy NPUCOCTUHEHUS

57

PeaKHI/II/I OKHCJICHUSA U
Ka4C€CTBCHHBIC pCAKIUU
aAJIbACTUI0B U KETOHOB

58

CriocoOblI nosryyeHust
aJIbJIETU/I0B U KETOHOB

59

O,I[HOOCHOBHHG npCacC/IbHBIC
Kap6OHOBBIC KHCJIOTHI,
0COOEHHOCTHU CTPOCHHUA UX
MOJICKYII

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCJIOT, UX
(bu3nueckue cBocTBa

61

XHUMHYECKHUE CBOMCTBA
MpEeAENIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

62

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOMN KHCIIOTBHI.
MHoroo0Opa3ue kapOOHOBBIX
KHUCJIOT

63

OcoO0EeHHOCTH CBOUCTB:
HereHeHBHBIX H
apoOMaTHYECKHUX




KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCHUKAPOOHOBBIX
kuciot. [IpeacraBurenu
BBICIIIUX KapOOHOBBIX
KHCJIOT

64

IlonsTue o IMPOU3BOJHBIX
Kap6OHOBBIX KHCJIOT

65

Crioco0pl mostyueHus u
IIPUMEHEHHUE KapOOHOBBIX
KHUCIIOT

66

Crnoxuble 3¢upbL:
TOMOJIOTUYECKHH psiJl, oO1as
dbopMyIa, u3oMepus u
HOMEHKJIaTypa

67

duznyeckre 1 XUMHUUECKHE
cBoiicTBa 3(hHpoB

68

Pemenne pacu€rHbIx 3a1a4:
110 YPABHEHHUIO XUMHYECKON
peaknuu, Ha OIpeiesICHNe
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYECKOro BELECTBA

69

[IpakTuueckas padora Ne 3.
Pemenne
AKCIIEPUMEHTAJIBHBIX 3aa4
no teme "Kap6oHoBbIe




Kuca0Thl. CroxkHbIie 3GuphI"

70

XKupsl: crpoenne,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA (TUIPOJIU3)

71

Oco0eHHOCTH CBOMCTB
YKUPOB, COACPIKAITUX
OCTaTKHU HEIpPEACIbHBIX
KUPHBIX KUCITOT. JKUphI B
pupoie

72

MBpi1a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Moronlee aercteue. [lonarue
0 CHHTETHUYECKHX MOFOIINUX
cpencrax (CMC)

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OPraHUYECKHX BEIIECTB

74

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIUN

75

CucreMaruzanys u
00001IIeHNEe 3HAHUA TI0 TEME

76

OO1m1ast XxapaKTepUCTHKA
YTJIEBO/IOB M KilaccuUKanus
yIIA€BOJIOB (MOHO-, TU- U
MOJIMCaxapu/bl)




7

MoHocaxapubl:
(du3nUecKre CBOICTBA U
HAXOJXKJICHHUE B MPHPO/IC

78

[IpuMeHeHue rroKo3sl, €€
3HAa4YCHUC B
KHU3HCACATCIIbHOCTH
opraHusma

79

Hucaxapupl: caxapo3sa,
MajabTO3a U JIaKTO3a.
Haxoxnenue B mpupone u
MPUMEHEHUE TUCAXapUJIOB

80

[Tonucaxapuael: ctpoeHue
MaKpOMOJIEKYJI, (Pu3nyecKue
1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

81

[TonsiTre 006 NCKYCCTBEHHBIX
BOJIOKHAX

82

Pemrenne pacueTHsIx 3a1a4
Ha OIIpeEIICHUE 10N
BBIX0/1a ITPOIYKTA PEAKLIUH
OT TEOPETUYECKHU
BO3MOKHOI'O

83

Cucrematusanus u
0000111eHNE 3HAHUHA 110
paznmeny

84

KonTponbhas pabora no




TEME
"Kucnopoacoaepxariue
OpraHUYeCKUe COCTUHEHUA"

85

AmuHBL: K1accudukanys,
CTPOCHHE MOJIEKYJI, 001Iast
dbopmya, nzomepus,
HOMEHKJIaTypa
¢busnveckre CBOMCTBA

86

XHUMUYECKUE CBOKCTBA
amn(aTHIecKuX aMHHOB

87

AHWIIMH: CTPOCHHE AHWINHA,
0COOEHHOCTHA XUMHYECKUX
CBOICTB aHMJIMHA

88

CriocoObl mostyueHus u
pUMEHEHHE AN (aTHIECKIX
aMHHOB

89

AMUHOKHUCIIOTBI:
HOMCHKIJIaTypa U U30MCpUs,
(u3nueckue cBoicTBa.
OTI[GJ'II)HBIG npeacCTaBuTCIIN
0-aMHUHOKHUCIIOT

90

XnMHUyecKkre CBOMCTBA
AMHUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUCHUE
amMuHoKkucioT. CuHTE3 U
THIPOIU3 TIENTHI0B




91

benku xak npupoaHsie
MIOJIMMEPBL; CTPYKTYPBI
0esKoB

92

XUMHNYECKUE CBOUCTBA
0O€JIKOB

93

A3zoTcoaepkalime
TeTEPOLUKINYECKIE
coennHenus. HykiienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHUE
1 OuoJiornyeckasi pojib

94

[IpaxTuueckas padora Ne 4.
Pemenne

AKCIIEPUMEHTAIIbHBIX 33724
o Teme "A3oTcoaepKaiue
OpraHu4ecKue coeAuHeHus"

95

[IpakTnueckas padora Ne 5.
Pemenne
IKCTIIEPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
OpraHUYECKUX COETUHEHHI"

96

KonTponbHas padota no
Teme "A3oTcoaepxkaninue
OpraHu4ecKue coeauHeHus"

97

OCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUM U METOBI UX




CHUHTC3a —II0JIMMEPpHU3alna U
IIOJIMKOHACHCAlI A

98

[lmactmaccel. YTunusauus u
nepepaboTKa MIacTuka

99

DJ1acTOMEpbl: HATYpaIbHbIN
CUHTETUYECKUE KayUyKH.
Pe3una

100

Bomnokna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOHI/IMCPH
CIICHHUAJIbHOI'O Ha3HAYCHUA

101

[IpakTuueckas padora Ne 6.
Pemenue
AKCIIEPUMEHTAIIbHBIX 33724
o teme "Pacro3HaBanue
IUIACTMACC ¥ BOJIOKOH"

102

O06o0uenne n
CHCTEMaTHU3alUsl U3yYSCHHOTO
MaTepHaa 1o TeMe
"BbicokoMoOneKysipHbIe
cOoeTUHEHUS "

OBILIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

102




11 KIIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SJIED.
XuMuueckui dieMenT. M30To1n!

CTpOGHI/Ie QJICKTPOHHBIX
000JI0Y€EK aTOMOB, KBAHTOBBIC
qucja

Knaccudukanms xumMuuecknx
3JIEMEHTOB (s-, p-, d-, f-
AJICMEHTHI)

Pacnipenenenue 31eKTpoHOB 11O
aTOMHBIM OpOUTaAISIM

DneKTpOHHBIE KOH(UTYpaLUH
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHUU

DNeKTpOHHBIE KOH(UTYpaLUH
WOHOB.
DNeKTPOOTPUIIATETEHOCTh

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XAUMHUYECKUX dieMeHToB /I, M.
MenneneeBa, CBI3b C




COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XMMHUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BCUICCTB 110 I'pyIiiaM U
nepuoiamMm

CucreMaruszanus 1 00001IEHNE
3HAHUH 10 TEME

10

Buapr xumMuueckoil cBS3H.
MexaHu3MBbI 00pa30BaHUS
KOBAJICHTHOU CBs13U. Bogoponnas
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aUMOJCUCTBUSA

11

BaneHTHOCTE U BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJT C UX TEOMETPUUYECKUM
CTPOECHUEM

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

13

BemectBa MonekynspHOro u
HEMOJIEKYJISIPHOTO CTPOEHHS.
Turmsr KPUCTATINIMICCKHUX
PEILIETOK U CBOWCTBA BELIECTB




14

[TonsTHE O IUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOUIHBIX pacTBOpax

15

HcrrHHbBIE paCTBOPSI:
HACBIIICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTD.
Kpucrannoruaparsl

16

CriocoObl BbIpaKEHUS
KOHIICHTPALMU PaCTBOPOB

17

Pemenue 3agau c
KCMOJIb30BAHUEM TTOHATHI
""MaccoBast 107151 paCTBOPEHHOTO
BewiecTna', "MosipHas
KOHLeHTpauus"

18

Knaccudpukanuus n
HOMEHKJIaTypa HEOPTraHUYECKUX
BEIIIECTB

19

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

20

KonTponbHas pabota mo Temam
"CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
XAUMHUYECKUX dieMeHToB /I, M.

n

Menpeneesa", "Ctpoenue

BemecTBa. MHOTOOOpa3ue




BerecTs"

21

Knaccugukanus Xxummuaeckux
peakuuil B HEOPraHU4YECKON U
OpPraHMYECKON XUMUU. 3aKOH
COXpaHEHUsI MaCChl BEUIECTB;
3aKOH COXpaHEHUs U
IIPEBPALCHNS] DHEPTUU IIPU
XUMHYECKHUX PEAKLMIX

22

TemnoBbie 3P HEKTH XUMUYECKUX

peakuuii. Tepmoxummuueckne
ypaBHEHUS

23

Brrunciienus mo ypaBHEHHSIM
XMMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHHSIM

24

CKopoCTh XMMHUECKOH peaklii,
€€ 3aBUCUMOCTB OT Pa3JIUYHbIX
¢dakropoB. Katanus u
KaTaJIn3aTopbI

25

T'omorennrie u TCTCPOTCHHLBIC
peakiuu

26

ITpakTruyeckas pabora Ne 1 o
teMe "BnusHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHYECKON peakuun"”

27

OO6partuMble U HEOOpaTUMBbIE
peakuun. XuMHUYECKOe




paBHOBecHue

28

[IpakTrueckas padota Ne 2 1o
teme "BnusiHue pa3inyHbIx
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

29

DIEeKTPOIMTHYECKAS
nucconuanys. CHIbHEBIC U
cirabbie AIeKTponThl. CTereHb
JACCOLMAITIN

30

Honnoe npousBeieHUE BOJIBI.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii mokasarens (pH)
pactBopa

31

I'mpaponus coneit. Peakiuu,
MIPOTEKAIOIIKE B PACTBOPAX
ANEKTPOJIUTOB

32

ITpakTryeckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEaKIINH B
pacTBopax 3IEKTPOJIUTOB"

33

OKuCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
Baxneimme OKUCIUTENN U
BOCCTaHOBHUTEIHN

34

MeTo/ 31IeKTPOHHOTO
(2MEeKTOHHO-UOHHOTO) OanaHnca

35

3J'IeKTpOJ'II/I3 pacTBOpPOB U




paciiiaBoB BCIICCTB

36

Pemenne 3aJlaq pa3JINIHbIX
THUIIOB

37

Pemenne 3a/laq pa3JIMYHbIX
THUIIOB

38

Cucremaruzanys 1 00001eHe
3HaHUHU 110 TeMe " XUMUUYECKUE
peakuu"

39

KonTponbhas padota no teme
"Xumuueckue peakiuu"

40

IlonoxeHre HEMETAIOB B
[Iepnonnueckoii cucreme
XUMHUYECKUX dieMeHToR /I, M.
MenaeneeBa 1 0COOEHHOCTH
CTPOEHHUSI X aTOMOB.
duznueckue CBOMCTBA
HEMETAIIJIOB

41

Annorponus HeMETaUIoB (Ha
pUMepe KUCIOPO/Ia, CepHl,
dbocdopa u yrnepoaa)

42

Bonopoa: nomnyuenue,
¢busnyeckue 1 XUMHUYECKUE
cBoricTBa. [ mapuael

43

T"anmorensl: HaX0XKICHIE B
MIPUPO/IE, CIOCOOBI MOTYUEHUS,
(bu3nUecKre 1 XUMUYECKHEe




CBOMCTBA

44

["anorenoBoOpoOabI.
Baxnueimue
KHUCJIOPOJCOAEPKAIINE
COCIMHEHHS TaJJOTCHOB

45

JlaGopaTopHblie U
MIPOMBIIIJICHHBIE CITOCOOBI
MOJTyYCHHUS TaJIOTCHOB.
[IpuMeHeHne rajnoreHoB 1 ux
COCIMHEHU I

46

[IpaxTuueckas padora Ne 4.
PGIHGHI/IG 3KCHepI/IM€HTaJ'H)HI)IX
3aga4 o reMe "["anoreHsr"

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJiydeHusi, Gu3nyeckue u
XUMHUYecKue cBoiicTBa. O30H.

[IpuMeHeHne Kucnopoa u 030Ha

48

Oxcuapl ¥ IEPOKCHUIBI

49

Pemenune 3ama4 Ppa3JINIHBIX
THUIIOB

50

Cepa: HaX0XJICHUE B IPUPO/IE,
CIOCOOBI OTYYEHUS,
bu3MUecKre 1 XUMUYECKHE
CBOMCTBA

51

CepoBoniopof, cynbhuabt




52

Kucnopoaconep:xarue
coequHeHUs cepbl. OcoOOEHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

53

[TpakTuyeckas pabora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3amau o teme "Cepa u eé
coenuHeHus"

54

A30T: HaxX0XKJAEHUE B IPUPOJIE,
CTIOCOOBI OTYYCHUS,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBAa. AMMUAK, HUTPHU]IbI

55

Kucnopoaconep:xarue
coenunuenns azora. OcoO0eHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

56

[IpuMeHeHue a30T1a u ero
COeTMHEHUI. A30THBIC
yaoOpeHust

57

docdop: HaAXOXKICHUE B
MPUPO/IE, CIOCOOBI MOTYYEHUS,
(1)H31/I‘-I€CKI/I€ U XUMHUYCCKHUEC
cBoiicTBa. @ochusl u hochun

58

Oxcunsl hocdopa,
dhochopcoaepkaiye KUCIOTHI.
Comu dhochopHON KHCIOTHI

59

[Tpumenenue dhocdopa u ero
coenuHeHuil. ocpopHbie




yInoopeHus

60

[TpakTrueckas padota Ne 6.
Pemenne skciepuMEHTAIBHBIX
3aga4 1o Teme "A3oT u ochop u
uX coeMHeHus"

61

VYriepoa: HaX0XACHUE B
MIPUPOJIC, ATIOTPOITHEIC
Moaudukanum; GU3NIECKue u
XUMHYECKHE CBOMCTBA,
MIPUMCHCHUE

62

Oxcup yrnepona(1l), oxcup
yriepona(IV), yroneHas kuciora
U e€ conu

63

Pemenne 3amau pa3inu4HbIX
TUIIOB

64

KpemHuuii: HaxoxaeHue B
IIpUPOJIE, CIIOCOOBI MOTYUYEHUH,
(1)H31/I‘-I€CKI/I€ U XUMHNYECKHEC
CBOMCTBA

65

Oxcun kpemuausi(1V),
KpeMHHUeBasi KUCI0Ta, CHIINKAThI

66

[TpuMeHeHre KPEMHHUS U €T0
coequneHuit. CTEKI0, ero
MOJTyYCHUE, BUJIbI CTCKIIA

67

Pemenue 3agayd pa3nnuHbIX
TUIIOB




68

Cucremaruzanusa 1 00001IeHnE
3ganui mo reMe "Hemerauier"

69

KonrponsHas pabora o Teme
"HemeTtas!"

70

AHanus pe3ynpTaToB
KOHTPOJIbHOH paOoTHI,
KOPPEKIHsI OINO0K

71

IlonosxeHre MeTajIoOB B
Ilepuonuueckoi cucreme
XHMHYECKHUX 3JICMEHTOB.
OcobeHHOCTH CTPOSHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

72

OO6mue guznueckre CBOMCTBa
MeTtauioB. [IpuMeHnenue
METAJUIOB B OBITY U TEXHHUKE

73

CnnaBsl MetauioB. Kopposust
METaJIJIOB

74

Pemenune 3ama4 Ppa3JINIHBIX
THUIIOB

75

DNEeKTPOXUMHUYECKUN P
HanpsbKeHud MeTaioB. O0mue
CHOCOOBI TOTYYEHUS] METAIIIOB

76

OO6m1ast XxapakTeprucTruKa
MeTauioB [A-rpyImisl
[lepuoanueckoii cuctemsl




XUMHUYECKUX IeMeHTOB. Harpuit
Y KaJUi: MOJy4YEHHUE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOWCTBA, IPUMEHEHHE IIPOCTBIX
BELIECTB U UX COCIUHECHUN

77

OOm1ast xapaKTepUCTHKA
MeTtaiuioB [IA-rpymnmbl
Ilepuonuueckoi cucTemMbl
XHMHYECKHUX 3JICMEHTOB.
Maruuit ¥ KaJIbLUK: [1OJy4YECHHE,
(bu3HUeCKre U XUMUICCKHE
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEMISCTB ¥ UX COSTMHECHUH

78

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

79

ANIOMUHUN: TIOTy4YEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOICTBA, IPUMEHEHNE

80

AmdorepHbIe CBOMCTBA OKCHA U
TMJIPOKCUA ATIOMUHUS,
TUIPOKCOKOMIIIIEKCHI aJIFOMUHUSA,
UX MPUMEHEHHE

81

Pemenue 3amaq Ppa3JIMIHbIX
THUIIOB

82

[IpakTuueckas padora Ne 7.
Pemienue skcrnepuMeHTaIbHBIX




3aja4 1o Teme "MeTauibl
IJIaBHBIX NOArpynmn"

83

OOm1ast xapaKTepUCTHKA
METAJUIOB MTOOOYHBIX TOATPYIIT
(b-rpynn) Ilepuonnueckoit
CHCTEMbI XUMUYECKHUX
3JIEMEHTOB

84

duznyeckre 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COGI[I/IHGHI/IfI, HUX IPUMCHCHUC

85

Baxueiinme coequHeHAA
Mapranua. [lepmanranar kanus,
€r0 OKUCIIUTEIbHBIC CBOMCTBA

86

q)I/I3I/ItI€CKI/IC U XUMHWUYCCKHC
CBOICTBA KeJIe3a U €T0
coennHenuil. [lonyuenue u
MIPUMEHEHHE CIIJIABOB XKeje3a

87

dusznueckue 1 XUMHUYECKHE
CBOMCTBA MEOU M € COCANHCHUH,
X IPUMCHCHUC

88

duznyeckrue 1 XUMHUUECKHUE
CBOMCTBA ITMHKA U €T0
COEMHEHHH, UX TPUMEHEHHE.
' apOKCOKOMILIEKCHI ITMHKA

89

[TpakTuyeckas pabora Ne 8.
Pemrenune skcriepuMeHTaTBHBIX




3aja4 1o Teme "MeTauibl
moOOYHBIX oArpymm"

90

Pemenne 3anau pa3inu4HbIX
THUIIOB

91

O0001IeHrEe U cUCTEMaTU3 AU
M3y4EHHOTO MaTepHalia 1o TeMe
"Merayuibr"

92

KontponbHas paboTa mo teme
"Mertauipr"

93

AHanus pe3ynbTaToB
KOHTPOJIBHON padoTHI,
KOPPEKIHs OIIHOOK

94

Ponp xumuu B obecrieueHUN
YCTOﬁqHBOFO Pa3BUTHUA
yenoBedecTBa. [loHsaTHE O
HAaYYHBIX MCTOAAX UCCIICAOBAHUA
BCIICCTB

95

HayuHble npyUHIUIIBL
OpraHMU3alM1 XUMUYECKOTO
pou3BoCcTBa. [IpombInIEeHHBIE
CIOCOOBI OTYYEHUs BaKHEHIINX
BELIECTB

96

XUMHUYECKOe 3arpsa3HeHNe
OKpY’Karolllel Cpe/ibl U €ero
MOCJIE/ICTBUS

97

XUMHUA U 3J0pPOBBEC YCIIOBCKA.




JlexapcTBEHHBIE CpPECTBA

Xumus nuiy. Pois XuMuu B
98 o0ecIieueHnH MUIIEBONA
0€e30I1acCHOCTH

KocMmeTnueckue u
99 naphroMepHbIC CPEICTBA.
BritoBas xumug

XUMUsI B CTPOUTEIBCTBE.
100 | BaxHneiimme cTpOUTENbHBIC U
KOHCTPYKIIMOHHBIC MaTePHAIIBI

XuMHsI B CEJIBCKOM XO3SHCTBE.
101 | Opranuueckue U MUHEPAJIbHBIC
ynoopeHus

Cucremaruzanus u 00001eHue

102 .
3HAHUU 110 TEME

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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