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NHOSACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMma 1o XMMUU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUNH K pe3yJbTaTaM
ocBOcHUsI (eaepasibHONM 00pa30BaTEILHON MPOrpaMMbl CpPEIHEro OOIIEero
obpazoBanusa(DOI1 CO0), MpeACTaBIECHHBIX B denepaibHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHoOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccurckou Qenepaun,  pEAUIM3YIOIIMX  OCHOBHBIC
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOXKEHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®enepauun Ha mnepuony o 2025 romay
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHSl Ha ypOBHE YriyOJEHHOTO WM3y4YeHHs 3aHUMAET Ba)XKHOE MECTO B
CHUCTEME ECTECTBEHHO-HaydyHOro oOpaszoBaHus ydamuxcs 10—-11 xmaccos.
N3yuenne mnpenmera, peanusyemMoe B YCIoOBUSX JuddepeHIInpoBaHHOTO,
npouiIbHOrO0 O00y4YeHHs, NPU3BAHO OOECIEeYuTh 00I1e00pa3oBaTENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO JIJIsi
ajanTaiyi UX K OBICTPO MEHSIOUIUMCS YCJIOBHSIM KU3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHs  OOydeHHsl B OpraHu3anusx MnpodhecCHOHATbHOTO
o0pa3oBaHusA, B KOTOPBIX XUMHUS SBISETCS OJHOM W3 TMPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMMe mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» TMOTydaeT
NoJpoOHYI0 HWHTEPHPETAUMI0 B COOTBETCTBUM C OCHOBOIIOJIAraIOIIUMHU
nosioxeHusMu GI'OC COO o B3auMOO0OYCIIOBICHHOCTH IICJIeH, COJepKaHusl,
pe3ynbTaToB OOy4eHHUs U TPeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIOIHIEMbIE TPOTPAMMOUN 10
XUMHH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOANYECKAs, peann3alus KOTOpoil obecreunBaet
MOJIYYCHHUE TIPEJICTABICHUS O IIENIIX, COACpPKAHUU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CpEACTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeJiesieHHe: MPUHIIUIIOB CTPYKTYpPUPOBAHUS U MOCIIEI0BATEIIbHOCTH
U3y4yeHHUs y4eOHOro MaTepuaia, KOJMYECTBEHHbIX U KaU€CTBEHHBIX €ro
XapaKTePUCTHUK; TTOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATEITLHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O0Yy4aromuxcs B
paMKax HMTOrOBOM arTecTtaliid B (opMe €IMHOr0 TOCYyAapCTBEHHOIO
AK3aMEHa MO0 XUMHUHU.



[Tporpamma a1t yriryOn€HHOTO U3YUCHUS XHUMUH:

e YCTaHABJIMBAET UHBAPUAHTHOE MPEAMETHOE COAECPKaHUE, 00SI3aTEILHOE
JUTS M3YYCHHsI B paMKaX OTACIBHBIX Tpoduiield, mpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJieprKaTeNIbHBIM JIUHUSIM/pa3iesiaM Kypca;

e J1aT MpUMEPHOE pachpeaesicHue y4eOHOro BpeMeHHU, PEKOMEHAYEeMOro
JUTSI U3yYEHUS OTICIBHBIX TEM;

e TMpeIJaracT MNPUMEPHYIO IOCIEAO0BATEILHOCTh HU3Y4YEHUS Y4eOHOro
MaTepHaa ¢ y9¢TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e JaéT METOJUYECKYID MHTEPHpPETAMI0 LeJied W 3aJa4 U3y4YeHUs
npeaMeTa Ha YrIyOJE€HHOM YpOBHE C  Y4€TOM COBPEMEHHBIX
IPUOPUTETOB B CHCTEeME  CpelHero  oOlmero  oOpa3oBaHus,
coJlepKaTeIbHONH  XapaKTePUCTUKHA  IUTAHHPYEMBIX  pE3yJbTaTOB
OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO OOIIEero
oOpa3oBaHus (JJUYHOCTHBIX, METAIIPEAMETHBIX, TIPEIMETHBIX), a TAaKKe
C y4Y€TOM OCHOBHBIX BHJOB Y4YeOHO-IIO3HABATCIBHBIX JCHCTBUI
00y4aromerocsi o OCBOEHUIO COAEp>KaHuUs MPeAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XHUMHUH IPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOY4YeHHMEM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJICHHOW MPOrpaMMoOil 10 XUMHUU
o0s3aTeNbHON  (MHBApUAHTHOM)  COCTABIISIIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHaTUBHOU
COCTaBIIAIONICH, KOTOpasi JIOJDKHA  OMPEAENSIThCS B COOTBETCTBUU  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpodwist o0ydeHusI.

B cootBeTcTBUM ¢ KOHUenTyalbHbIMH TosoxeHusmu PI'OC COO o
HA3HAYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
nuddepeHITMPOBAaHHOTO 00yUYEHHSI Ha YPOBHE CPEIHETO OO0IIero oopa3oBaHUS
XAMHSI Ha YpOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3alluio
MPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarloM TOJYyYeHUS XUMHUUYECKOTO
oOpa3oBaHHsS B paMKax HU3YYCHHS CIHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XAMHYECKUX  JIUCHUIUIMH B By3aX W OpraHM3alUsX  CPEIHEro
nmpodecCHOHaILHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XUMUS» OPUESHTUPOBAHO MPEUMYINECTBEHHO HA PACHIUPEHHE W YTIIyOJIeHHE
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYArOMIMXCS, BHIOpABIIUX
ompenenéHapli  mpomib 00ydeHHs, B TOM 4YHCIE€ C MEPCHEKTUBOU
MOCJICTYIONIETO TOJNYYCHHS] XUMHYECKOTO O0pa3oBaHUS B OpraHU3AIUAX
npodeccuoHanbHoro oopazosanusi. Hapsny ¢ atum, B ceete TpedboBanuit ®I'OC



COO x mnaHupyembIM pe3ylibTaTaM OCBOEHUS (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpeAHEro oOIero oOpa3oBaHUs U3y4YeHUE MpeameTa «XUMU»
OpPUECHTHPOBAHO TAaKXK€ Ha pEHIeHUE 3a7a4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTHsa OoOydarommuxcs, Ha (GOPMUPOBAHHE y HUX OOIIEUHTEIIEKTYabHBIX
YMEHHI, YMEHUI palMOHAIM3aUU y4eOHOTO TpyAa U 000OIIEHHBIX CIIOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIyOa€HHBIE Kypehl — «Opranudeckast xumus» u «O01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOW OpTaHHU3allMU COACPKAHUS dTUX KYPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATHl noyioxkeHus GI'OC COO o pazmuuusx 0a3oBOro
yriay0ia€HHOrO YPOBHEN U3YUEHUSI TIPEIMETA.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xuMusi» u «OOmas u
HEOpraHuYecKass XUMHSI» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHWU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4CHUS IpeaMeTa. JTa cucreMa
3HAaHMM TIOJIydaeT OINpeAesIEHHOE TEOPETHYECKOE JOIMOJIHEHHE, IMO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINK 00BEM (HaKTOJIOTHIECKOTO
matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE HM3ydeHHs NpeaMera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNIHYEHUS] OOBbEMA 3HAHUUA O XUMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBAX MX COCMHEHUN HAa OCHOBE PACIIMPEHUS U YIITyOJICHHUS
IpEe/ICTaBICHUN O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PeaKIMii, paccCMaTpUBAaEMbIX C TOYKM 3pEHUS XHMHUUYECKOU
KAHETUKH U TEPMOJUHAMHKHU. M3ydeHuWe MEepUoJUYECKOro 3aKoHa U
[lepronuueckoit  cuUCTeMbl ~ XMMHUYECKMX  DJIEMEHTOB  Oa3upyercs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYeCcKasi CBSA3b OOBACHIETCS C TOUKH 3PEHUS DHEPreTHUECKUX M3MEHEHUN
mpu e€ 00pa3oBaHUM U Pa3pyIICHUH, a TAKKE C TOYKH 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusa. M3yueHue THUIIOB peaknWil AOMONHSIETCS (OPMHPOBAHUEM
MPEACTABICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U pPAcTBOPOB BelIeCTB. B Kypce OpraHM4eckod XWUMHUU TPH PACCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COENMHEHUN yJensiercss 0co00€ BHUMAaHUE
BOIIpocaM 00 DJJIEKTPOHHBIX d(derTax, 0 B3aWMHOM BIHUSHHUH aTOMOB B
MOJIEKYIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
yrayOn€HHOTO ypOBHS W3Y4YEHUS IS KJIACCOB OMPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIC NTpeAMEThI. Tak,
HalpuMep, B COAEpKAaHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiia Oosbloe 3HaUeHHE OyAYT UMETh AJIEMEHTBl y4eOHOro mMaTepuana o
oOmel xumuu. [lpy M3yueHuu npeaMera B JAHHOM Ciydae aKLIEHT Oyner
ClellaH Ha OOIIHOCTh METOJOB IO3HAaHMS, OOLIHOCTh 3aKOHOB U TEOPHM B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsI TEOpHs B
(¢u3nKe), 3aKOHBI COXpPAHEHUsT MAacChl M HHEPrUH, 3aKOHBl TEPMOIUHAMUKH,
ANEKTPOJIN3A, IPEACTABIECHNS O CTPOCHUU BEIIECTB U APYIOE€.

B 1O e BpemMs B colepKaHUM MpeaMeTra Uil KJIAaCCOB XMMHKO-
Ouonornyeckoro npoduiisg 0oNbIINKA yAeNbHbIA BeC OyAeT UMETh OpraHndecKas
xumusi. B a3TOM ciydae mpefocTaBiseTcs BO3MOXKHOCTh Juisl  Oojee
OOCTOSITENIBHOTO  PAaCCMOTPEHHUS] XUMHUYECKOM OpraHu3alMh KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MpUMEpY, TakKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JMIUJIbLI, OCJIKH, YTJIEeBOJbI, HYKJICUHOBbHIC
KHUCIJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTABE M CBOMCTBAaX MpeEACTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIIY’KAT OCHOBOM ISl U3Yy4YEHUS
CYILITHOCTH MPOIECCOB (POTOCUHTE3A, IbIXaHMUs, TUILIEBAPEHUS.

B mnnane QopmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIlIEHaAYYHBIX METOJOB IIO3HAHUS U OIbITA MPAKTHYECKOTO0 TMPUMECHEHUS
HAy4YHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XHUMHUs» Ha YriyOoJEHHOM YpOBHE
OCHOBAHO Ha MEXKIPEIMETHBIX CBA3SX C YYCOHBIMU MpPEIMETaMU, BXOISIIUMU B
cocTaB  TpeaAMeTHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  MPEAMETHIY,
«MatemaTtuka u uHpopMaTuka» u «PyCcCKUi SI3BIK M IUTEPATypPay.

[Tpu m3ydyenun ydeOHOro mpenMera «XUMHsD» Ha YriyOJIEHHOM YpOBHE
TaKkKe, KaK Ha YPOBHE OCHOBHOTO M CpeIHero oOmiero obOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  TMEpPBOCTCIICHHOM  3HAYUMOCTHU  SIBJISICTCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKOW [EATEIbHOCTH YeJIOBE€Ka M OJHOr0 W3
KOMITOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauum Ha yriayOn€HHOM
YPOBHE M3YYEHHS MIPEAMETA MPEAIIOIAracT pealn3altio TAKUX LEJIeH, KaK:

e (opmupoBaHHMe TpPENCTABICHUN: O MaTEepUATHLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBIICHUW NPUPOABI, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAayK M €€ BeAylled poiu B
00eCrevYeHnn YCTOWYMBOTO pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
mpoOJIeM PKOJIOTHYSCKOM, YHEPreTHUYCCKON W MHUIIECBON 0€30MacHOCTH,
B Pa3BUTHUM MEAUIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
HACTOYHHUKOB SHEPIuH, B o0ecrnieueHnu PalMOHAIBHOIO
MPUPOAOIIONB30BaHNsA, B (DOPMUPOBAHWHM MHUPOBO33PEHUS W 0OIIeH
KyJbTypbl UYEJOBEKa, a TakKXe JKOJOTMYEeCKH OO0OCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 310POBBIO M IIPUPOIHOU CpENE;



OCBOCHHE CHCTEMBlI 3HAaHMH, JI€XKAILIMX B OCHOBE XHUMHUYCCKOM
COCTAaBJISIOIICH €CTECTBEHHO-HAy4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHBIX MOHITUH, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUAM, O
XUMUYECKOM PaBHOBECHUH, PACTBOpPAX M JHMCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBaHue y  oOydYaromuUXCs  OCO3HAHHOTO  TMOHHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KITFOUEBBIX HJICH W MPOOJEeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SIBIICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJTy; TPAMOTHOTO pelieHUus TPoOJeM, CBA3aHHBIX C XUMUCH,
IIPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IO3ULIHH DKOJIOTHYECKOU
0€30MacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIBHOCTA YEJIOBEKA, CBA3aHHOW C XUMHYECKHMM ITPOU3BOJICTBOM,
UCITOJIb30BaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTABICHUH O HAy4YHBIX METOJaX TO3HAHWI,
HEOOXOAUMBIX JJISI TIPUOOPETeHHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHECHHS XMMHYECKUX SBJICHHH, HMEIOIIMX MECTO B
MIPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOM )KU3HU.

B mnane peanuszanuy 1epBOOYEPEIHBIX BOCIIUTATEIBHBIX U Pa3BUBAIOLIMX
(GYHKIIUH 1IEIOCTHOM CUCTEMBI cpeHero o0iero o0pa3oBaHus MPU U3y4YEeHUU
npenMera «XUMHUS» Ha yriayOJEHHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTAHUE YOEKIAEHHOCTH B ITO3HABAEMOCTH SIBICHUU TPHUPOJIHI,
YBOXEHHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MIPUKJIAIHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYCHHIO W TO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO Y  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00111eUeJIOBEYECKUX [ICHHOCTEH;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydwaronmuxcsi, (GopMUpPOBaHHWE y HHX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHOW mpodeccHoHambHON U
OOIIECTBEHHOM NEeITebHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO ¥ IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HHU;



e (opmMupoBaHHEe YMEHHMI W HaBBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
pa3BUTHE  DKOJIOTHYECKOW  KYJIBbTYpPhl, TPUOOPETEHHWE  OMbITa
00111€CTBEHHO-TI0JIE3HOM IKOJIOTUUECKOUN e TEILHOCTH.

OOmiee 4YKWCIIO 4YacoB, NPEIYCMOTPEHHBIX JUIA M3YYCHHS XHUMHU Ha
yriay0JIeHHOM ypOBHE cpelHero oluiero odpa3zoBanusi, cocrapisier 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer u 3HayeHWE OPraHUYECKOW XUMHH, [PEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE M BO30YXAEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aTOMa yriepoja. XUMHUYECKasl CBSA3b B
OpraHMYecKUX COEAMHEHMSIX. Tumbl THOpUIM3ALMM ATOMHBIX OpOuUTanen
yriaepoaa. MexanuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI TIEpEeKpbIBaHUS aTOMHBIX OpOUTaneu, o- u m-
cBs3u. OnuHapHasi, [BOMHAas M TpoitHast cBsi3b. CriocoObl pa3pbiBa CBsi3ei B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykjeodue u anekTpoduIe.

Teopust cTpoeHusi opraHudeckux coeauHeHuii A.M. bBytnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpEe MOJIEKYJl. 3HA4€HUE TEOpUU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYNIBl  pa3iUYHBIX  BHUJAOB: pa3BEPHYyTas,
COKpall€éHHas, ckenetHas. M3omepus. Buael wu3zomepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTPOHHBbIE 3(P(GEKThl B MOJEKyJaX OpPraHuYeCKUX
coeMHEHUH (MHIYKTUBHBIN U ME30MEPHBIN 3P DEKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(G yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHeHuii (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIICH.

OcobOeHHoCTH U KIaccu(UKAIUS OPTaHUYECKUX peakiuii. OKUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPraHUYECKOU XUMUHU.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHUS BEIIECTB M MX NPEBpALICHUI:
O3HAaKOMJIEHME ¢ 00Opa3llaMM OPraHMYECKMX BEUIECTB M MaTepHaJlaMM Ha MX
OCHOBE, OIBITHI IO NPEBPALICHUIO OPTaHUYECKUX BEIIECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyrivMBaHUE W TOPEHHUE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['oMonorudeckuit psij ajakaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30Mepus. DINEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJIKAHOB,



Sp’-ruOpuan3amUs aTOMHBIX OpOUTalnell yriuepoaa, o-cBa3zb. dusmueckue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIMHU 3aMENICHUs, HU30Mepu3allui,
JNETUAPUPOBAHMS, IIMKIU3AINY, TUPOIN3a, KpeKuHTa, ropenus. [IpencraBnenue
0 MEXaHU3ME PeaKIuil paguKalIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MabIX (IUKJIOMPOIaH,
MUKJIOOyTaH) U OOBIYHBIX (IMKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOAJIKaHOB.
Cnioco0ObI MOTy4eHUs U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ['oMonoruueckuid  psii  adkeHoB, oOmas  ¢gopmyra,
HOMEHKJIATypa. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ
AJIKEHOB, SP>-TMOPHAM3ALUS ATOMHBIX OpOMTalell yriuepoja, G- M T-CBSA3H.
CrpyktypHas u TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBa QJKEHOB. XHWMHUYECKHE CBOWMCTBA: pEAKIMH TPUCOCTUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJTUMEPU3AIUN U OKUCIICHHUS.
[IpaBmiio MapkoBHruKoBa. KayecTBEeHHBIE pEakIMM Ha JIBOMHYK) CBS3b.
Crioco0bI OTy4YeHHUS ¥ IPUMEHEHHUE aJTKEHOB.

ANKaMEeHBI. Knaccuduxanus aJIKaJIMCHOB (conpsiKEHHBIE,
U30JUPOBAHHbIE, Kymyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS H
XUMHUYECKHX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepu3zamus conpspkEHHBIX UeHOB. CIoCOObI MOMYyYEeHUS UM MPUMEHEHUE
aJIKaJTMCHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  dopmyra,
HOMEHKJIaTypa M HM30MEpHs. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJI ~ QJIKHHOB, SP-THOpHAM3alMs aTOMHBIX oOpOuTajged  yriepoja.
dOU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMHUYECKHME  CBOWMCTBA:  pPEaKIHUHU
MPUCOCINHEHUS], IUMEpPU3AllUd W TPUMEpU3aALMH, OKHUCIeHHS. KHCIOTHBIE
CBOWCTBAa AQJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYIO CBf3b. KauecTBeHHBbIE
peaKIuu Ha TPOUHYIO CBA3b. CIIOCOOBI MOTYUCHUS B IPUMEHCHHUE AJIKHHOB.

ApomaTuyeckue yrieBoJI0opobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJICKYNIbl OeH30ma. DuU3NYecKne CBOMCTBA
apeHoB. XMMHUYECKHE CBOMCTBA 0€H30J1a M €r0 TOMOJIOTOB: PEAKIIUU 3aMEICHHUS
B OCH30JIbHOM KOJIBIIC M YTJICBOJOPOJHOM PaJMKajC, PEaKIIUU MMPHUCOSTUHCHHUS,
OKHCJICHHE ToMoJioroB OeHn3ona. IIpeacraBienne 00 OpPUEHTHUPYIOIIEM
JTEeUCTBUU 3aMeCTUTEee B OCEH30JbHOM KOJIBIIE Ha MpUMEpPE aIKUIbHBIX
paauKagoB, KapOOKCHUIBHOM, THAPOKCHILHONW, aMHUHO- U HUTPOTPYIIIIBI, aTOMOB



rajioreHoB. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB crtupoja. llomumepuzanus
ctuposna. CnocoObl MOTyYEHUS! U IPUMEHEHUE apOMAaTUUYECKUX YIIIEBOJIOPOIOB.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble Ta3pl. Heptp u €€
npoucxoxjaeHue. KameHHbId yroinb U OpoAyKThl ero mnepepaboTrku. CrocoObl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTHUYECKUM),
pudopmunr, nuponus. IIpoaykrsl nepepaOoTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Yy Pa3IMUHBIMU KJIACCAMU YTJIEBOI0POIOB.

DNEeKTPOHHOE CTPOCHME TaJOreHIPOU3BOAHBIX YIIIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TrajoreHa Ha THAPOKCOTpYyNNy, HUTPOIrpyIIy, UHAHOTPYIIY,
amuHorpymmy. JleficTBue Ha TrajaoreHnpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MmENoUn. B3anMoaencTBrue IUTrajgoreHaJIKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiTve 0  MeTayuIOOpraHMYecKMx  coenuHeHusx.  Mcmonb3oBanue
raJIOTeHNPOU3BOIHBIX YTJIEBOJAOPOJIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MpPEeBpalleHUIN:
u3ydeHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUH YIIIEBOIOPOIOB PA3IUUYHBIX KJIaCCOB (0OECIBEUMBaHUE
OpOMHOI WJIM MOAHOW BOJBI, pACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTWJIeHa C aMMHUayHbIM pacTBopoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapyKeHHEe yriepojia U BOAOPOJAa B OPraHMYECKUX BEIIEeCTBaX, MOJyYeHUE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HAKOMJIEHHE C KoJulekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IJIacCTMAacC, KAay4yKOB W pPE3WHBI, MOJICIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOJAOB U TAIION€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepskamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha IpuMepe
MeTaHoJIa W 3TaHoja). ['omonormyeckuid psja, obmas Qopmyna, u3oMepwus,
HOMEHKJIaTypa U Kkiaccupukanua. Dusnueckue CBOWCTBA MpeAeTbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOJHBIE CBS3M MEXIY MOJIEKYJaMU CIUPTOB.
XVMMHYECKHE CBOMCTBA: pPEaKUUM 3aMELIEHUs, AECTUIpAaTAllMH, OKHWCIICHMS,
B3aUMOJIECTBHE C OPraHMYECKMMH M HEOPraHWYECKUMH  KHCIOTAMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIHUPTHL. JleWcTBUME »BTaHONA U
METaHOJIa Ha OpraHu3sM 4einoBeka. (CnocoObl MNOJy4YeHUsS W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie 3¢upsl, HOMeHKIaTypa U u3omMepusi. OCOOEHHOCTH (PU3NUECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — STWICHIJUKONb U TIUUEpHH. Du3znyeckue H
XMMHYECKUE  CBOMCTBA:  pEakUMM  3aMELIEHUs, B3aUMOJEWUCTBHE  C



OpPTraHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMH, KA4eCTBEHHAs PEaKIus Ha
MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME — peakUui
HyKJIeopmibHOrO 3aMmeiieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
6en3oisibHOrO siapa. Pusnueckue cporictBa perona. OcOOEHHOCTH XUMHYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. TokcuyHOCTh (eHona.
Crioco0s!I osryueHus U npuMeHeHue penona. PexonpopManbaeruiHas cMoa.

KapOoHunbHbIE COEMWHEHUS — aibJACTHUABl U KETOHBL. OJEKTPOHHOE
CTpoeHHE KapOOHWIBHOW Tpynmbl. ['OMolorWyeckue psabl ambACTHAOB H
KeTOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHkIarypa. duznyeckue cBoiicTBa
QIBJICTUIOB U KETOHOB. XHWMHUYECKHE CBOICTBA ajbJCTHAOB M KETOHOB:
peakuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIbJICTHIOB M KETOHOB.

OnHOOCHOBHBIE —TpefeNnbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUSI MOJIEKYJl KapOOHOBBIX KHCIOT. M3oMmepuss W HOMEHKJATypa.
®dwu3ndecKkne CBOWCTBA OJHOOCHOBHBIX MPEACITBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBA3M MEXIy MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XHMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepu(UKalvy, peakiuy ¢ yyacTHEM
yIII€BOJOPOIHOr0 paaukana. OcoOEHHOCTH CBOWCTB MYPaBBUHOM KHCIIOTHI.

[loHaTHEe O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HENPENCTbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KUCIOT:
CTEapUHOBAs, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIOTHI.
Cnioco0bI OTy4eHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmya, U30Mepus U
HOMEHKJIaTypa. OU3NUECKUE U XMMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM CpeTIe.

Kupsi. Crpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJIOW M 1menouHoit cpeae. OCoOOCHHOCTH CBOMCTB JKHPOB, COACPIKAIIMX
OCTAaTKU HETPEIeNIbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

Mpb14 KaK cOJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapakrepucTuka yriaeBoaoB. Kiaccudukarus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapujbl: TIIOKO3a, (pPyKTO3a, TalaKTo3a,
pubo3a, nezokcupuOo3a. PU3NUYECKHE CBOWCTBA W HAXOXKICHHE B MPHUPOJIE.
®ortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIUPTOBBIX M QJIbACTHIAHOW TPYyMI, COIUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.



[IpumeneHne T1IIIOKO3bI, €€ 3HAYEHUE B JKUZHEACIATEIbHOCTA OpraHU3Ma.
Jucaxapunpl: caxapo3a, MalbTO3a M JIAKTO3a. BoccTraHaBiIMBamouuye Hu
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. llonmucaxapuapl: Kpaxmani, TIIMKOT€H W UEJUII0JI03a.
CtpoeHne MakpoOMOJIEKYJ Kpaxmania, TJIUKOT€Ha M UeUIr0Jio3bl. dusznueckue
CBOWMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKUE CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAYeCTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
LEJUTIONO3bl: THUJPONU3, TModydyeHue HPupoB 1ewtono3sl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTANBHBIE METObl HM3y4YEHHUS BEIIECTB M HUX MPEBPALLCHUN:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJIE, B3aUMOJCHUCTBHE 3TAHOJIA C
HAaTPUEM, OKHUCIICHUE ATHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJIEHHWE H3THJIOBOTO CIUPTA JAUXPOMATOM Kaius (BO3MOXKHO
UCITIOJIb30BaHUE BUCOMATEPHUAJIOB), KAYECTBCHHBIC PEaKIIMU Ha aJIbJICTUJIbI (C
ruapokcuom  auammuncepebpa(l) u  ruapoxcumom  menu(ll)), peaxuus
mmnepuHa ¢ ruapokcuaom  meau(ll), xuMudeckue CcBOWCTBa pacTBOpa
YKCYCHOM KHUCJIOTBhI, B3aUMOJICUCTBHUE pACTBOpA TIJIOKO3bl C THUIAPOKCHUIOM
menu(Il), B3anmoneicTBHe Kpaxmana ¢ MOJ0M, pelIeHUe dKCIePUMEHTAIBHBIX
3amay o temaMm «CrupTtel U QeHonbl», «KapOoHoBbie KucIOThL. CIlOXKHBIC
(upbI».

A3oTcoaep:Kanue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHMyYeckue NpOW3BOJHbIE ammuaka. Kiaccuduxaims
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKy, obmas dhopMmyna, n30Mepusi, HOMEHKJIATYpa U
dbu3udeckue CBOMCTBA. XHUMHUYECKOE CBOWCTBA anu(aTHUYECKUX aMHHOB:
OCHOBHBIE€ CBOWCTBA, AJIKWJIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMUHOB C
a30TucToi Kucnoroi. Conu aJKuIaMMOHHUS.

AHWIMH — MOpeICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMmHOE BIWSHME TpynI aroMOB B  MOJICKYJIE aHWJIMHA.
Oco0eHHOCTH XHMHYECKUX CBOMCTB aHWJIMHA. KadecTBEHHblE peakuuu Ha
amwmH. CrnocoObl TONyYeHHUS W TpUMEHEHHE anu(aTudecKuX amMHHOB.
[TonyueHnne aHwIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTsel. Homenkiarypa u uzomepusi. OTieNbHbIE MPEICTaBUTENN
(-aMUHOKHUCIIOT: TJWALWH, anaHuH. Ouszndeckue CBOWCTBA aMHHOKHCIOT.
XHUMHUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJIECHCAluU, OOpa3oBaHME NENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 ENTHIOB.



benku xak npupoansie nonumepsl. [lepBuunasi, BTOpUYHAs U TpEeTHUUHAS
CTpYKTypa OeikoB. XUMHUUYECKUE CBOMCTBA OEIKOB: THUIPOJIU3, JIEHATYpalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3Yy4YEHUS BEIIECTB M HUX MPEBPALLICHUN:
pacTBOpeHUE OCJIIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHe OKCIEPUMEHTAIbHBIX 3a/ad 10 TeMaMm
«A3oTconepkalme — OpraHMyeckue — coeguHeHus» U «Pacno3HaBaHue
OPraHUYEeCKUX COCTUHECHU .

BbicokoMoJieKyJISIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3ALNH, CPEIHSS
MoJieKyJigpHasi macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUH — MOJTUMEPU3aLIS U TIOJUKOHICHCALIHSL.

[Tomumepubie Matepuanbl. [lmacTmacchl (MOTUATUIICH, TOJUIPOIUTICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJIUMETUIMETAKPUIAT, TOJMKAPOOHATHI,
noJimdTUIIeHTepeTanaT). Y Tunuzaius u nepepadoTKa IIacTUKa.

DJIacTOMEPBI:  HATypajbHBI  KaydyyK,  CHHTETHYECKHE  KaydyyKH
(6yTamueHoBBIN, XJIOPOIMPEHOBBIHN, M30MIPEHOBLIN ) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJONOK, WIEPCTh, MIEIK), HCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CHEUHAITILHOTO Ha3HA4YEeHUs (Tecron, KeBJap,
ANEKTPOIMPOBOISAIINE TTOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX IPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TMPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4dyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue monekymnsipHOl (HOpMYITbI OPTaHMYECKOTO COSAMHEHHS TI0
MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XICHUE
MOJICKYJISAPHON (OPMYIIBI OPraHUYECKOrO0 COCIMHEHHS Mo Macce (00BEMY)
MPOAYKTOB CrOpaHusi, IO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
peakuu W/WIM UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYpHOU (HOpMYyIIbI
OpPraHMYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJY4YEHUsI, OINPEICIICHUE JOJIU BBIXOJA MPOAYKTAa PEAKUUHU OT TEOPETUYECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzamusa MeXNpeaOMETHBIX CBS3€A MPU H3YYEHUH OPraHUYECKOU
xumud B 10 Kkjacce OCYIIECTBISAETCS 4Yepe3 MCIOJIb30BAHUE KakK OOIIMX



€CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TMPUHATHIX B OTACIBHBIX
MpEeIMETaxX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmuMe ecTeCTBEHHO-HAYYHbIE MOHSATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccuukaius, HaOIoACcHHE,
HU3MEpPeHHE, IKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHUE.

dusnka: wMaTepus, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIICCTBA, (PU3MYCCKHE BEIMYMHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTaboIHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepoTPOMHBINA THIT TUTaHUS, OpOKCHHE,
(GOTOCHHTE3, IbIXaHWE, OCJKH, YIJICBOJIbI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3HpIe UCKOMIAEMBbIC, TOILIUBO.

TexHONOrUs: THUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX M CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIIAS U HEOPTAHUYECKAS XUMUA

TeopeTnueckue 0CHOBbI XMMHUM.

AtoM. CocTaB aTOMHBIX flep. XHUMHUYECKUU »dyneMeHT. W30Tomsl.
CtpoeHue 2JIEeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UMCIIa. DHEPreTUYECKUE
YpPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Kiaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, p-, d-, f-anemMenTsI). Pactipenenenue 371€KTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHbIE KOH(PUTYpAllUd aTOMOB JJEMEHTOB TIEPBOTO—
4eTBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypaliui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMa XUMHYECKHX
snementoB  J.M. Mengeneera. CBsi3b NEPUOJUYECKOTO  3aKOHA U
[lepronnyeckor CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneena.

XumMu4eckass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLENTOPHBIA.  DHepruss W JuuHAa  CBa3u.  [lomspHOCTS,



HAMpaBJICHHOCTh M HACBIIAEMOCTh KOBAJEHTHOW CBs3U. KpaTHble CBS3H.
Bonopoanas cBa3b. MexXMOIEKYIISpHbIEC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKMM CTPOCHHEM (Ha TMpUMEpe
COCIMHEHUI JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne O KOMIUIEKCHBIX coeIuHEHHsX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHABl.  3HAYEHHWE  KOMILIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUU.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOTO CTPOE€HUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cucremax. Mictuaneie pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PAaCTBOPOB:
MaccoBas JI0J1s1 BEIIECTBAa B pPacTBOpE, MOJIsipHAsl KOHLIeHTpalus. HackleHHbie
Y HEHACBIIIEHHbIC PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudpukanus W HOMEHKJIATypa  HEOPraHMYECKHUX  BEIECTB.
TpuBuanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKHUX
BEIIIECTB.

Knaccudukanuss  XUMUYECKHX  peakuuii B HEOPraHUYEeCKOW U
OpraHWYeCKOM XMMHUHU. 3aKOH COXPAaHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAllleHUs] SHEPTUU MPU XUMHUYECKHX peakuusax. TemnoBeie 3¢ dexTs
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT Pa3JInYHbIX
¢dakropoB. ['oMorenHsie u reTeporeHHbie peakuuu. Karanus u kaTaiu3aTopsl.

O6patumble ¥ HeOOpaTHUMBbIC peakIuU. XHMHYECKOE paBHOBECHE.
Koncranra xumuueckoro paBHoBecus. DakToppl, BIMAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECUS: TEMIIEPATYPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnextponuTudeckas auccoruanusi. CUibHbIE W CIIA0bIe SJIEKTPOJIUTHI.
Crenens auccommanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
menoyHas. Bopopoansiii nokasarens (pH) pactBopa. I'maponu3 coneit.
Peakuuu noHHOTO OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnutens W BoccTaHOBUTENb. [Ipoliecchl OKHUCIEHHMS] M BOCCTAHOBJICHUS.
Baxueiinmne OKMCIUTENN M BOCCTAaHOBHUTEIW. MeTod AJIEKTPOHHOrO OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
pa3oKEeHUE MEPOKCHIA BOAOPOJA B MPUCYTCTBUU KaTAIM3aTOpPa, MOIECIU
KPUCTAJUTMYECKUX  PEHIETOK, MPOBEICHUE peaKuuid HOHHOTrO OOMeEHa,



OMPENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHANKATOPOB, U3YUEHUE BIUSHUS
pa3IUyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxxenne HemeraisioB B llepuoguyeckor CHUCTEME XUMHUYECKHX
sanementoB J[.M. MengeneeBa M OCOOEHHOCTH CTPOEHHUS HMX aTOMOB.
®dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETaUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKHE CBOMCTBA: PEaKIUH C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIC CBOWCTBA. [ UIPHUIBI.
TommuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBOAOPOIBI. Baxxneiiiue
KHUCIIOPOJICOAEPKAIIIE  COCIMHEHUS  TaJOTeHOB. JlaGopatopHble  H
IPOMBIIIJICHHBIE CITIOCOOBI MOJTyUeHHs TaIoreHoB. [I[puMeHeHne TaloreHoB U UX
COEIMHEHUMH.

Kucnopon, o30H. JlaGopaTtopHbie ¥ MPOMBIIIUICHHBIE CIIOCOOBI MOTYUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B MpHUpoie, CHOCOOBI MOJTy4YeHUs, (PU3MUYecKue Hu
xumuueckue cBoicTtBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepbl U €€ COEIUHEHHUI.

Azor. HaxoxneHue B Mpupoje, CIOCOOBI MOJIydeHHs, (U3NYECKHEe U
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcCHUIbl a3oTa. A30THCTas H
a30THas KHUCIOTHl W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHune a3oTa ¥ ero CoOeAuHEHUN. A30THBIE YA00pECHHUSI.

®docdop. Haxoxnenne B mpupoje, CrocoObl MOMydeHHS, (HU3NUSCKUE U
xumudeckue cBoiictBa. @ochunbr u dpochun. Oxcuasr Gochopa, dpocopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegumnenuii. PochopHbie
ya00peHusl.

VYrinepon, HaxoXIeHWE B TpUpPOJAC. AJUIOTPONHBIE MOIUGDUKAIIH.
du3nueckue U XMMHYECKHE CBOWCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coiii. AKTUBHPOBAHHBIN yroiib, ancopouus. Dymnepensl, rpadeH, yriaepoaHbe
HaHOTPYOKku. [IpuMeHeHre NpOoCTHIX BEUIECTB, OOPa30BAHHBIX YTJIEPOAOM, H
€ro COCINHECHUM.



Kpemnuii. Haxoxaenue B mpupojie, CiocoObl MoiayyeHus, Gu3nyeckue u
xuMmudeckue cBoiictBa. Okcun kpemHus(IV), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpumeneHne KpeMHHsSI W €ro coeauHeHHi. CTEKI0, €ro MOJyYEeHHE, BHJbI
CTEKJIA.

[Tomoxenne wetaimioB B llepuognueckon cucteMe  XMMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA BJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetamioB. O6mme ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJIOB.

DNEeKTpOXUMUYECKUN psAl HampspkeHud MertamuioB. OOmme cnocoObl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPIHUs, MAPOMETAILTYPTHUS,
anekTpoMeramnyprus. [lonstue o koppo3uu MetaysioB. CrocoObl 3alIUThl OT
KOPpPO3HHU.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cCucTeMbl
XUMUYECKUX 2JJIEMEHTOB. Hatpuit u kammii: mnonydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHECHUM.

O6mmas xapakrepuctuka MetamuioB [IA-rpynmns [lepuonnueckoi cucTemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJIydyeHue, (U3NYecKue Hu
XUMHUYECKHE CBOMCTBA, NMPUMEHEHUE MPOCTBIX BEIIECTB M HMX COEOUHEHHUIA.
XKécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
IpUMEHEHHE MPOCTOr0 BEIIECTBA W €ro CoelUHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miass xapakTepucTHKa MeTauioB mnobouHbiX mnoarpynm (b-rpymim)
IIeproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3NYeCKUue U XUMHYECKHE CBOMCTBA XpoMa U ero coeauHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U quxpomaThl, UX
OKHCJIUTENBHBIE CBOMCTBA. [lonyueHne u npuMeHeHue Xpoma.

Ousnyeckue M XMUMUYECKHE CBOMCTBA MapraHiia U €ro COEIUHEHHM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHYECKHE CBOMCTBA JKEJ€3a U €ro COCIMHEHHUM.
Oxkcuapl, rugapokcuasl u conu sxkene3a(ll) u xeneza(Ill). Ilomyuenue wu
MIPUMEHEHHE XKEJEe3a U €ro CIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHnil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: momydenue, (Ppu3nUecKue W XHUMHYECKHE CBOHCTBA. AMdOTEpHBIC
CBOWCTBA OKCHUJA W THUAPOKCHAA UMHKA, THAPOKCOKOMIUIEKCHI LIMHKA.
[IpruMeHeHne NUHKA U €r0 COEIUHEHHUI.



OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEIIECTB M HUX MPEBpalCHUM:
M3yueHue 0o0pa3loB HEMETAUIOB, TOpeHue cephl, hocdopa, xene3a, Maruus B
KUCIIOPOAE, M3YYECHUE KOJUICKIMU «Meramisl M CIjiaBbl», B3aUMOICHUCTBUE
IIEJIOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJo4Yed, KaueCTBEHHBIE PEAaKIIUU Ha HEOPraHUYECKUE
AQHUOHBI, KAaTUOH BOJOpPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AIFOMUHMS M ITUHKA C pacTBOPAMM KHUCJIOT M IENIOYEH, peleHne
AKCTIIEPUMEHTATBHBIX 3a7a4u 1o TeMaM «l ajorensl», «Cepa U €€ COeUHEHUsY,
«A30T u Qochop ¥ ux coeauHEHUs», «MeTaibl TIABHBIX MOJATPYII,
«MeTayuibl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrnedyeHHH YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA.
[TonsiTME ©0 HayyHBIX METOJAx TIIO3HAHUS U METOJOJIOTHM HAyYHOTO
UCCIIC/IOBAHUS. Hayunsie TPUHIIUATIBI OpraHu3aIuu XUMUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TOJYYCHUSI BaXKHEUIIUX BEIIECTB
(Ha TpuMepe TPOU3ZBOACTBA aMMMAKa, CEPHOW KHUCIOThI, METaHOJA).
[IpoMbltiuieHHBIE CMTOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKpPYXaIleil cpeabl U €ro mnocieAactBus. Ponb xumuu B
o0ecIeueHnn IHEPreTUIECKOil 0€30MacHOCTH.

XuMusi U 300pOBbe 4YenoBeka. JlekapctBeHHble cpenctBa. lIpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poilb XWUMUM B pa3BUTUH
MEIULINHBI.

XVMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poilb XuMuu B
oOecIieyeHN ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beitoBas xummus. IlpaBuna
0e30macHOr0 WCTOIb30BaHMS TPENapaToB OBITOBOM XWMHUHU B TOBCEIHEBHOU
AKU3ZHHU.

XUMHUSL B CTPOUTENBCTBE: Ba)KHEWILHUE CTPOUTENIbHBIE MAaTepHAIIbI
(memeHT, OeTOoH).

XuMusi B CEIbCKOM Xo3siicTBe. OpraHnyeckue W MHUHEpaJbHbIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPACKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 1 anektpoHuku. Hanotexnonoruu.

Pacuérnbie 3anaumn.

Pacuétei: Macchl BemecTBa miM 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOJAYKTOB PEAKIMH, €CIIA OJHO W3



BEILLECTB MUMEET MPUMECH, Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKLUHM, €CIM ONHO W3 BEILUECTB JaHO B BHUAE PACTBOpPA C OINPENCIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSPHOU
KOHIIEHTpAllUM BELIECTBA B PAacTBOPE, JOJIM BBIXOJAa IPOAYKTA pPEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXNpeIMETHBIX CBsI3ed TMpU U3yyeHUU oOuieil u
HEOpraHnueckol xumuu B 11 Kiacce ocymiecTBIsETCS 4Ye€pe3 HCIOJIb30BAHUE
KaKk OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK M TOHSITHH, MPUHATHIX B
OTZEJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOT' O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSTHUS: SBJIEHUE, Hay4yHbId (aKT,
IUIoTe3a, TEOpHUs, 3aKOH, aHAIM3, CHUHTE3, KiaccU(UKalus, MepuoaUYHOCTb,
Ha0JII0/IEHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHE.

®usnka: maTepusi, MHKPOMHUDP, MAaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, MOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
yYpOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSIHUE BEIIECTBa,
UJCAIbHBIN Ta3, (U3MUYECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEeprus, macca.

buonorusi: kieTrka, oOpraHusM, 3KocucTeMa, Ouochepa, MeTabOIU3M,
MaKpO- ¥ MHUKpPOJJIEMEHTHI, OCNKH, >KUPBI, YTIEBOAbI, HYKIIEUHOBBIE KHCIIOTHI,
(bepMeHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTHH B DKOCHCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHYECKAS IIPOMBILIJIEHHOCTb, METAJUTYprus,
CTPOUTEJBHBIE MAaTEPHUalbl, CEIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, NUIIEBAs
IPOMBIIIEHHOCTh,  (hapMaleBTUYeCKass MPOMBIIIJICHHOCTh, IPOU3BOICTBO
KOCMETHUYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAIIOB,
AJIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEAHETO
oOmrero oOpa3oBaHUs BBIJICJICHBI CJEAYIONINE COCTABIISIONINE: OCO3HAHUE
00y4YaromUMHCST POCCUMCKONW TPaKIaHCKOM HJIEHTUYHOCTU, TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH W CAMOOIPENCIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHWIO; TOTOBHOCTH M CIIOCOOHOCTh OOYYaroluxcs
PYKOBOJICTBOBAThCSI TMPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, DKOJIOTUYECKOU KYJIBTYPhI; CTIOCOOHOCTH
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHUSI TpeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKOW JeATEeIbHOCTU
oOy4Jaromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON e TEIbHOCTH.

JINYHOCTHBIE pPE3YNbTAaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPAKAOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOIIECcCe peanu3aiui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

OCO3HAaHMS  OOy4YaIOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

IPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENIBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YIEOHBIX U TIO3HABATEIBHBIX 3a]1a4, BHITIOJTHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEHTbI JPYTUX IIPU aHAIU3€ PA3JIMYHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOUIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHIO
OTEUYECTBEHHON XMMUH;

YBaXXEHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUIOKEHHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TMOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHHUBATh CHUTYyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHIIEH C
MO3UIIMA HPABCTBEHHBIX W TIPABOBBIX HOPM U € YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbS:

MOHUMAHUsI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o00pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIrOICHUST TIPaBWJI 0€30TMAaCHOTO OOpAIlCHHS C BEIIECTBAMH B OBITY,
NOBCETHEBHOM JKM3HU, B TPYAOBOU ESITENBHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30macHOro0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAaHUS  MOCHEACTBUM W HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aKoroJisi, HAPKOTHKOB, KypeHHs );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATEIIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JpPYrux BHIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY HM3yUeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUSI K TpyAy, JIOIIM Tpyda U pe3yjbTaraM TpPyAOBOI
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHOM TpPAaeKTOPUU
oOpa3oBaHus, Oynymiei mpodeccuu W peann3alii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
1 MOTpeOHOCTEM 00111eCTBa;



6) 3K0JIOTMYeCKOTr0 BOCIIUTAHMS :

AKOJIOTUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMaHHUSI TJIO0AJTBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIBHOU CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH MCIOJIb30BAaHUS JOCTYIKCHHN XUMHH JIJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOTO HEMPUSTHS JCHUCTBUM, NPUHOCIIINX BPEl OKPYKAIOIICH
MPUPOJTHON cpejie, YMEHUSI TPOTrHO3UPOBATH HEOJIATONPUSITHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJUYUsSl  Pa3BUTOTO  ODKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJbTYpbI, OIbITA JESITCIBHOCTH HKOJIOTHUYECKOW HAIMpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COIMATIBLHOM
MpakTUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemo(pobuwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH;

MOHUMaHUs CHeIUUKA XUMHUU KaK HayKh, OCO3HaHMs €€ poJih B
dbopMupPOBaHUY PAIMOHAIBLHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUU IIEIOCTHOTO
IpeACTaBICHUS 00 OKpPYKAIOIeM MUPE KaK O €MHCTBE MPUPOJIBI U YEJIOBEKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXpaHCHUs
MPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH [IJI1  COBPEMEHHOM
HUBWIM3AIMUA: B €€ TYMaHUCTHUYECKOW HAIpaBICHHOCTH W BaXKHOM pOJU B
CO3JJaHUM HOBOW 0a3bl MaTEepUAIBHON KYJIBTYpPHl, B PCIICHUU TJIO0ATbHBIX
mpo0eM yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOH W  DKOJOTUYECKOW O0€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
o0ecTieYeHUH YCIOBUH YCIICIITHOTO TPY/Ia M SKOJOTHYESCKH KOM(OPTHOHN KU3HU
Ka)kJ10T0 YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHON TPaMOTHOCTHU: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHUS, HCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCTOJIb30BaTh TOJy4YaeMble 3HAHMS JUIsl aHalu3a M OOBSICHEHUS SBJICHUM
OKPYKAIOIIEro MUpa M MPOUCXOIAIINX B HEM H3MEHEHUM, YMEHHS JenaTh
000CHOBaHHBIC 3aKJIFOYCHUS Ha OCHOBE HAyYHBIX (DaKTOB W HMMECIOIIHUXCS
JTAHHBIX C LEJIbIO MOJYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHWYECKUE 3HAHUS IS
pelIeHus MpooIeM B pealbHbIX )KU3HEHHBIX CUTYAITUAX;



MHTepeca K NO3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWIO U
caM000pa30oBaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B pa3IuYHBIX  cdepax
npodeCCUOHANILHON JIEITEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yJbTaTbl OCBOCHHUSI MPOTPAaMMbl IO XHMHUU Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIE 71 (POPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyYAIOIIUXCS
MEXKIUCIUTTMHAPHBIC (MeXTpeIMETHBIE) oO1ieHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHEHU(PHUKY METOOB
MO3HAHMS, WCIOJBb3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEeJOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAIbHbIC yaeOHbIe JIEHCTBUS (mo3HaBaTeNbHBIC,
KOMMYHHMKATUBHBIC,  PETyJATHBHBIE), oOecreunBamonme GopMUpPOBaAHUE
(G YHKIIMOHAIPHOM TPAMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00yYarOIINXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEPCAJbHBIC
ydeOHbIe eHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPA’KalOT OBJIAJICHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH  TI03HABaTCJIbHBIMA, KOMMYHUKATUBHBIMH M  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JOrNYecKue AeiicCTBHS:

CaMOCTOATENHHO  (opMynupoBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENIH JESITEIbHOCTH, 3aJaBas IMApAMETPbl U KPUTEPUHU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEIIAMU;

UCIIOJIb30BAaTh NIPU OCBOCHUHW 3HAHMMN NPUEMBI JIOTUYECKOTO MBIILICHUSA:
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHITUN U YCTAHABIUBATH UX B3aUMOCBS3b,



WCIIOIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(pUKAIMKA BEUIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4a€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyX JeHUs (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKJIFOUCHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMblE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpEeACTaBICHUS — XUMHUYECKHM 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOHW pEaKIUU — TMPU PEIICHUH YUEOHBIX
MO3HABATEJILHBIX W MPAaKTUYECKUX 3aj]ay, MPUMEHSITh Ha3BaHHbIC MOJECIbHbIC
NPEJCTABJICHUS JJISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJE€Th OCHOBAMU METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaxkiuu;

dbopMmynupoBaTh IeNd M 3aJa4yd  UCCIEAOBAHMS, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI A (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE
PaBUIIbHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

BJIAJETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHHUS HAOIIONATh 3a
XOJIOM Tpollecca, CaMOCTOATENIIBHO IPOTHO3MPOBATH €r0  pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCUTENIBHO JIOCTOBEPHOCTH
pPE3yIbTATOB MCCIIEOBAHUSI, COCTABISITh OOOCHOBAHHBIN OTYET O MPOAECITAHHOMN
pabore;

NpUOOpPETaTh OMBIT YYCHHUUYECKOM WCCIIENOBATEIbCKOH M TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IUYHBIX
METOJI0B NO3HAHUS.

3) pabora ¢ nuHpopmauueii:

OpUEHTUPOBAThCS B PA3UYHBIX HWCTOYHHMKAX WH(Mopmaruu (HayIHO-
MONYJISIpHAST JINTEpaTypa XUMHUYECKOrO COJEpXkKaHUsA, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaTUu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPpUTUYECKM  OLEHMBaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHUBOCTb;

(opMyIHpOBaThH 3alPOCHl U NPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope HHpOpMalUU, HEOOXOAMMOW Jisi BBINOJHEHHUS Y4eOHBIX 3aaad
OIPENECIIEHHOTO TUTIA;

npUOOpPETaTh OMBIT MCIOIB30BaHUS MH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUHN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJILHO ~ BBIOMpATh ONTUMAJbHYI (GOpMY TMpe/CTaBICHUS
uHpopMaIK (CXEMBbI, FpapUKU, JUarpaMMbl, TAOTUIbI, PUCYHKH U IpyTHUE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEACTBA Mpu padoTe ¢
XUMHYECKOW WH(pOpMaIMeil: NPUMEHATh MEXIpeIMeTHbIEe ((pu3nyeckue u
MaTeMaTU4YEeCKUE) 3HaKW M CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaJIbHbIe yUeOHbIe 1eificTBUS:

3a1aBaTb BOIIPOCKHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XOJIC AHUajiora
U/WIIn AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.TII/IpOBaTI> CBOH IIPCIJIOKCHUA
OTHOCHUTCIBHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3EHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMU IIpU
BBIMIOJTHEHUU  XUMHUYECKOTO OJKCIEPUMEHTa, MPAKTUYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, pea3allii yueOHOTO MPOEKTa,
u (GOpMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBaHUN
MyTEM COTJIACOBAHUS MO3UIINI B X0€ 00CYKJIEHUS U 0OMEHa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eiCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIbHYIO
NEeATENbHOCTh, Ompenessas €€ Ueau W 3aJauyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMpEIaraéMblii aJIrOpUTM JEHCTBUU TIPH
BBITIOJIHEHUN YYEOHBIX M HCCJIEIOBATEIbCKUX 3a7ay, BbIOMpaTh HauOoiee
3¢ PekTUBHBIN croco0 HUX pelieHusi ¢ y4ETOM MOJY4YEHUsT HOBBIX 3HAHUHI O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYILIECTBISTH CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbHI

[IpenmeTHBIC pe3yiabTaThl OCBOCHHSI MPOTPaMMbl TI0 XHMHH Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOIero oopa3oBaHUS BKJIHOYAIOT
cnerupuyecKre s yaeOHOTo peaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS H
CIIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHA,
BUJIBI JICSITCIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHUU B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHH TPEAMETHBIC PE3YJIbTaTh
NPEICTABIICHBI 110 TOJaM U3YUICHHUS.

10 KITIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckas XuMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHH OPTaHUYECKOU
XMUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00eCleYeHUH YCTOMUHNBOIO
Pa3BUTH YEJIOBEUECTBA B PEUICHUU MPOOIEM IKOJIOTHUYECKON, YIHEPreTHIECKOM
U THUIEBOM O€30MacHOCTH, B PAa3BUTUM MEAMIMHBI, CO3JaHUU HOBBIX
MaTEpHUAaJIOB, HOBBIX HMCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUNA MHUPOBO33PEHUSA U OOIIEH KyJIbTYPHI
YelioBeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CPEAE;

BJIAJICHUE CUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM SJIEMEHT, aToM, SApO H
ANIEKTPOHHAs OO0O0JI0YKAa aroma, S-, p-, d-aTOMHBIE OpOWTAIU, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHS aToMa, THOpHIU3aIusl aTOMHBIX OpOWTanei, WOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBA3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, YriaepoHbIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJIETHBIE), HW30MEpPHS CTPYKTypHas U
MIPOCTPAHCTBEHHAs (T€OMETpUUYECcKasi, ONTUYECKas), U30MEPbI, TOMOJIOTMUECKUI
psAll, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOA- U a30TCOAEPKAIIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUsA; TEOpUHU, 3aKOoHbl (nmepuoamdeckuii 3akon J[. M. Menneneesa,
TEOpHUs CTPOCHHUSI OpraHnvyecKkux BemecTts A. M. bytinepoBa, 3aK0H cCOXpaHEeHUs
MAaCChl BELIECTB, 3aKOH COXPAaHEHHS U MPEBPALICHUS SHEPTUU NPU XUMUAYECKHUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUHT SI3BIK XUMWH,
MHPOBO33pPEHYCCKHE 3HAHUSA, JISKANIME B OCHOBE MOHUMAHHS MPUINHHOCTA U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUW; TPEACTABICHHS O MEXaHU3Max
XUMHYECKUX peaKInid, TEPMOINHAMHYCCKHIX " KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAaHWS, O B3aUMHOM BIIUSHHM aTOMOB W TPYIII
aTOMOB B MOJICKYJaX (MHIYKTHBHBIA U ME30MEPHBIN 3(h(PEeKThI, OpUeHTAHTHI | U
Il pona); dakromornyeckue CBEACHUS O CBOMCTBAx, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCITOJIb30BAaHUN BaXKHEHIITMX OPraHWYECKUX BEIICCTB B OBITY U
NPAKTHYCCKON  JCATCIBHOCTH YeJOBEKa, OOMUX HAyYHBIX NPUHIMIAX
XUMUYECKOTr0 TPOM3BOJICTBA (HA TMpUMEpe TNPOU3BOACTBA METAHOIA,
nepepadboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBJIATh XapaKTEPHBIC MPU3HAKH TIOHITHH,
yYCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUC ITOHSATHS
IIPH OITMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHCHUN;

c(hOopMHUPOBAHHOCTb YMEHHIA:

UCITIOJIH30BaTh XUMHYECKYIO CUMBOJIUKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJICTHBIX) (OpMyII
OpraHUYeCKUX BEIECTB;

COCTaBIIATh ypPAaBHEHHS XUMHUYECKHX pEaKIMi U pacKphlBaTh HX
CYLIHOCTBh:  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHUA  MOCPEICTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX pPeaklui, peakiuii HOHHOTO OOMeHa
NyTEM COCTABJICHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

U3rOTAaBIMBATh  MOJIEIM  MOJIEKYJ  OpPraHMYEeCKHMX  BEIIEeCTB IS
WUTIOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTH YMEHHUII: YCTaHABIMBATh  MPUHAIJICKHOCTH
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeNIEHHOMY KJIAacCy/TpyIlie COEINWHEHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoi HomeHknatype (IUPAC) u npuBoAWTh TpUBHAJIBHBIC
Ha3BaHUS NJIs1 OTJEIBHBIX TMPEJCTABUTEICH OPraHMYECKHX BEIIECTB (ITHUJICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNbJIeTH I, alleTOH, MypaBbUHAS KUCIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAS,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJOTHI, TJUIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
aQHWIMH, TUBUHUJ, U30TIPEH, XJIOPOIPEH, CTUPOI U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHUJ XUMHUYECKOH CBS3U B
OpPraHWYECKUX COCNMHCHHSX (KOBaJCHTHAss M WOHHAs CBS3b, G- M T-CBSA3b,
BOJIOPO/IHAS CBS3b);



c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IOJOKEHUS TCOPUU CTPOCHUS
opranudeckux BemecTB A. M. bymiepoBa mis OOBSCHEHHS 3aBHUCHUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTL YMEHHUH  XapaKTepHU30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkre U XMMHYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTEICH Pa3TUIHBIX
KJIACCOB  OPraHWYECKWX BEIIECTB: aJIKAaHOB, IMKIOAJIKAHOB, AaJIKCHOB,
aNKaJMCHOB, AJIKWHOB, apOMAaTHYECKUX YTJICBOJOPOIOB, CIIHUPTOB, albJCTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTBIX M CIOXHBIX 3(QHUPOB, KHUPOB,
HUTPOCOCTMHCHUN U aMUHOB, aMHUHOKHCJIOT, OCJIKOB, YIJIeBOJIOB (MOHO-, - U
MOJIUCAXApUJIOB), WJUTFOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIYy HUMU
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XHMHYECKUX PEaKIHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS TOJATBEPKJAaTh Ha KOHKPETHBIX IPHMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOMW CIIOCOOHOCTH OPraHWYECKUX COCTMHCHHM
OT KPAaTHOCTH W THITAa KOBAJICHTHOW CBSI3U (O- M T-CBSI3W), B3AUMHOT'O BIIUSTHHSI
aTOMOB M TPYIIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh MCTOYHUKHU
YTI€BOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB IepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaX TO3HAaHWS —  HAONIOJACHWUH, W3MEPEHHUH, MOJCIMPOBAHHH,
AKCTIEpUMEHTE (PEAIbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh  YMEHHS  NIPUMEHSTh  OCHOBHBIC  OIEpaIlUU
MBICTUTEIIFHON JEATEIbHOCTH — aHaJIU3 W CHHTE3, CpaBHEHHE, 000O0IIeHHeE,
CHUCTEMATH3allUi0, BBIABICHUE MPUYMHHO-CICACTBEHHBIX CBSI3eM — JIA
W3yYEHUS] CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIUA;

c(hOopMHUPOBAHHOCTh YMECHHI: BBISIBISTH B3aMMOCBS3b XUMHUUSCKUX 3HAHUH
C TIOHSATHUSMHU W TPEJCTABICHUIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
U1l 0oJiee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MAaTePHAIBHOTO CIWHCTBA
MHpA, HWCIOJb30BaTh CHUCTEMHBIE 3HAHUS 110 OPraHMYCCKON XUMHH IS
OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBIICHUHM, UMCIOIINX C€CTECCTBCHHO-HAYUHYIO
Hpupoay;

chOpMHUPOBAHHOCTh YMEHHI: MPOBOAUTH pACUYETHl 10 XHUMHYCCKUM
dbopMyraM ® ypaBHCHUSM XHUMHUYCCKHUX PEAKIHMA C HCIOJIb30BaHUEM
bu3mvecknx BelMMUMH (Macca, O0O0BEM Ta30B, KOJWYECTBO BEIICCTBA),
XapaKTEePU3YIOMIMX BEIIECTBA C KOJWYSCTBEHHON CTOPOHBI: PACYETHI TI0
HaXOXXJICHUI0 XMMHUYCCKOW (OPMYNBI BEIIECTBA IO H3BECTHBHIM MaCCOBBIM



JNOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, MPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBaTh, AaHAIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJOTUUYECKON OE30MaCHOCTU MOCIECTBUSI OBITOBOU U
MIPOU3BOJICTBEHHON JIESITEIBHOCTU YEJIOBEKa, CBS3aHHOW ¢ TmepepaboTKoit
BEIIECTB, MCIIOIb30BATh IOJIYUYEHHBIE 3HAHUS [JI1 NPUHATHS TPAMOTHBIX
pelieHui mpobJieM B CUTYyaIUSAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO TUIAHUPOBAThH U MIPOBOJIUTH
XUMUYECKUI AKCIEPUMEHT (MOJy4YeHHUE U HM3Y4YEHUE CBOMCTB OpPraHUYECKHUX
BEILECTB, KAYECTBEHHBIE PEAKLUHUH YTIEBOJOPOJIOB pPAa3IUYHBbIX KJIACCOB U
KHCJIOPOJACOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTATBHBIX
3a/lay M0 PACMO3HABAaHUIO OPTraHUYECKHX BEILIECTB) C COOJIIOJACHHEM IPABUI
6e3omacHOro oOpalleHHs] C BEIIECTBAMU M JIaOOPAaTOPHBIM 00OPYOBAHUEM,
dbopmMynupoBaTh II€b HWCCIEIOBAaHMS, MPEACTABIATh B Pa3IUYHON (dopme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMCHHUIA:

coOJI01aTh MpaBUiIa KOJIOTHUECKH IEIeCO00pa3HOro MOBEACHHS B OBITY
U TPYLOBOW JEATEIBHOCTM B LEIAX COXPAaHEHUsT CBOEro 310POBb,
OKpYKaIOLIEH MPUPOJHON CPElIbl U TOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHUYECKOI'O JCHUCTBUS HA JKUBBIE OPraHU3MBI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIch nokasarens [1IK;

aHAIM3UPOBATH 11€J1€CO00PA3ZHOCTh MPUMEHEHUS OPTAaHUYECKUX BEIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHHSI PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBINH MOUCK
XUMHYECKOW HH(OpMAIMM B PA3IUYHBIX HCTOYHMKAX (HaydHas U ydeOHO-
Hay4yHas JUTEpaTypa, CPeCTBA MaccoBOil mHbopmanuu, VIHTepHET u Apyrue),
KPUTUYECKU aHAIM3UPOBATh XUMHUUECKYI0 HH(OpMaInio, iepepadaThiBaTh €€
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON YUeOHOM 3a/1auei.

11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHUs Kypca «OOmas U HeopraHu4eckas
XUMHS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XAMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ poJid B 00ECIIEYECHUN YCTONYHUBOTO
pa3BUTHUA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON U MUILEBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX
HMCTOYHUKOB PHEPTHH, B 00ECIIEUCHUH PAlMOHAIBLHOIO IPUPOONO0JIb30BAHMUS, B
GbopMUPOBaHUK MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHMUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraOIINE TOHATUS — XUMUUYECKHUU DJIEMEHT, aToM, SJIpO aToma,
M30TOMbI, BJEKTPOHHAasE 000JOYKa aroMa, s-, p-, d-aToMHBIE OpOHTAaNH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHMSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJIEHTHOCTb, JJEKTPOOTPUIIATEIIHLHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBaJEHTHAasl, WOHHAs, MeETaJUIMuecKas,
BOJOpOAHAs), KpHUCTaJUIMUecKasi pemérka, XUMUYecKas peakius, pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJICKTPOJIUTHYECKAsT TUCCOIUAINS, CTENEeHb
JUCCOIMAIINM, BOJOPOJHBIN  TMOKa3aTelib, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEIJIOBOM A PEeKT XUMUYECKOW peaKIUU, CKOPOCTh XMUMHUYECKOW PpEaKIIHH,
XUMHUYECKOE PaBHOBECHE, TCOPUU M 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHnpeneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAICHUS YHEPTUH MPU XUMHUECCKUX
peaKkIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHUU, MUPOBO33PEHUYCCKHUE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUN; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJAMOJIEKYJISIPHOM YpPOBHSIX; NPEACTaBIEHUA O
MEXaHU3Max XUMHUYECKUX pEeaKUui, TEPMOJAMHAMUYECKHUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSAX WX IMPOTEKAaHMs, O XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
JTUCTIEPCHBIX CUCTEMAaX; (DaKToNOTMUECKHe CBEIEHHS O CBOMCTBAaX, COCTaBe,
MOJIy4YeHUH ¢ O€30MacCHOM UCIOJb30BAaHUU BAXKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKOW JEATEIHHOCTU YEJIOBEKA, OOLIMX HAYYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIIATh XapaKTEPHbIC MPU3HAKU TOHATHH,
YCTaHaBIIUBaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOUIUE IOHATHS
MIpU OMMCAaHWU HEOPTAaHMYECKHUX BEIIECTB U UX NPEBpallCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIH30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsI
cocTtaBieHUs (QOpMyNI BEMIECTB W yPAaBHEHMA XHWMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJICJIbHBIX BEILECTB;

chOpPMHUPOBAHHOCTh YMEHHUS OMPENENSITh BAJICHTHOCTh H  CTEIEHB
OKHUCJICHUSI XUMHUYECKUX JJIEMEHTOB B COEAUHEHUSIX, BUJ XUMUYECKOU CBS3U
(KoBaJeHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUI KPUCTAJUIMYECKON
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh YMEHMM: KJIacCUPUIMPOBATH: HEOPraHUYECKUE
BEIIECTBA MO HUX COCTABY, XUMUYECKHE PEAKIMU IO PA3IUYHBIM IMPHU3HAKAM
(uuciy M COCTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY 3(PQdeKTy peaxiuu,
W3MEHEHUIO CTEMEHEeW OKHUCJICHUS DJEMEHTOB, OOpaTUMOCTH, YYaCTHIO
KaTajau3aTopa W JIPYTUe€); CaMOCTOATEILHO BBIOMpPATh OCHOBAHHS U KPUTEPUU
JUTSL KJTacCU(UKAITUU U3YYaeMbIX BEIECTB U XUMUYECKUX PEAKIIH;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICII MEPUOJUUECKOTO 3aKOHA
. WN. MengeneeBa W JEMOHCTPUPOBATH €Tr0  CHUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHUX DJEMEHTOB MEPBOro—4YETBEPTOrO IMEPUOJIOB
[Tepuonnueckoin  cucrembr .M. MeHneneeBa, UCHOJNB3ys  ITOHSTHUS
«QHEPTreTUYECKUE YPOBHUY, «IHEPIETUUECKUE MOYPOBHUY, «S-, P-, d-aTOMHbBIE
opOuTAINY», «OCHOBHOE M BO30YXIAEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
CoeMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MeHneneeBa, BaJICHTHbIE BO3MOKHOCTH AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh yMEHHUN: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOICTBAa BEIIECTB pPA3JIMYHBIX KIJIACCOB, MOJITBEPKIAThH
CYILIECTBOBAHHE T'€HETHUYECKOUN CBA3U MEKIYy HEOPraHWYECKHUMU BEILIECTBAMU C
MOMOIIbIO YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUHA ITOCPEACTBOM COCTABJIIEHUSA SJIEKTPOHHOIO
OamaHca 3THX peakIui; peakIuid HOHHOTO OOMEHa IyTEM COCTaBIICHHS HX
MOJHBIX ¥ COKPALIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUU THAPOJIN3A; PEAKLHMI
KOMITIEKCOOOpa3oBanusi (Ha TMpUMEpPe THUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMHHMUS);

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKHX PEAKLIHMN C YUETOM UX IHEPrE€TUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XUMHUYECKOTO PpaBHOBECHUS TIOJ
BIIMSHUEM BHENIHUX Bo3aeicTBuil (mpunuun Jle llatense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIUH,
JIe)KalllKe B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOM KHCIIOTHI, aMMUAKa,



oOIue Hay4HbIE TMPUHIUIBI XUMHYECKUX TPOU3BOJICTB; IEJIECO00PA3HOCTD
MPUMEHEHHUST HEOPTAHUUYECKUX BEIICCTB B MPOMBIIUICHHOCTH M B OBITY C TOYKU
3pEHUs COOTHOIIICHUS PUCK-TIOJIB3a;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMH O METOJaX HayYHOTO
MO3HAHUS SIBIICHUA TPHUPOILI — HAOIIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (pealbHBIA M MBICIICHHBIN), HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TPH  DKCIICPUMEHTAIHLHOM
UCCJICIOBAHNN BEIIECTB U JIJII OOBSICHCHHUS XUMHUYCCKUX SIBICHHH, MMCIOIINX
MECTO B TIPHPOJEC, MPAKTUYCCKON NEITeIbHOCTH YEJIOBEKAa M B IOBCEIHECBHOU
KU3HU;

c(hOpMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XUMUUYCCKUX 3HAHUN
C TIOHATHSIMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHUMAHMSI MaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHM  «MaccoBasl JIOJS  BEIIECTBA B  pacTBOpe» U «MOJIpHas
KOHIIEHTpAILMs», MacCchl BelIeCTBA WIM 00bEMa Ta3a 1O H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCE WIIM 00hEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3P (deKTa peakluy; 3HAUYEHHsS BOJOPOJHOTO TOKa3zaTems
pPacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTENEHBIO HUCCOIUAIMU; MAaCChl
(06bEMa, KONMMUECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIM OJHO M3 MCXOIHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OIpEeAeNIEHHON MaccoBOM Joneit
pPacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH); H0JIH BbIXOAA
NPOJYKTa peakiuu; OObEMHBIX OTHOIIIEHUN Ta30B;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIHHO TUIAHUPOBATH M MTPOBOJUTH
XUMUYECKHH  dKCcrepuMeHT (IpOBEeACHHWE peakIiuid HMOHHOTO  OOMEHa,
MOJTBEPKJICHHE  KAYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
OTIpEJICIICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB, U3yUYCHUE
BIUSIHUSL PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, PEIICHHE
AKCIIEPUMEHTATBHBIX 3adad 1o Temam «Metame»y u  «Hemertamns») ¢
coOmoieHneM mpaBuji ~ Oe3omacHOro  oOpaieHusi ¢ BEIIeCTBAMH |
nabopaTopHeIM  00OpyAOBaHHEM, (OPMYIUPOBATH IIEJb  HCCIEIOBAHUS,
MPEICTABIATh B PA3IMYHON (popMe pe3ySbTaThl IKCIIEPUMEHTA, aHATU3UPOBAThH
Y OIICHUBATh UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ yYMEHHI: COONIOJATh  TPaBWJIA  IOJIH30BAHUSA
XAMHYECKOW TIOCYJ0M W JabopaTOpHBIM 000pYyIOBaHHWEM, OOpAIIeHUS C
BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMIOJTHEHUIO TAO0OPATOPHBIX
XAMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCOOOPA3HOTO TIOBEICHUS B OBITY H
TPYIOBOH NESITEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS, OKPYKAIOMIEH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOIO JCHCTBUS HA JKUBBIE OpPraHU3MBbl ONPEACIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokasarens [1/1K;
c(hOpMHUPOBAHHOCTh YMEHHIl: OCYUIECTBIATH LEJICHANIPABICHHBIA IMOUCK
XUMHYECKOM HH(OpMaAnuM B PA3IMYHBIX HMCTOYHHMKAX (HaydyHas U ydeOHO-
Hay4yHas JIuTepaTrypa, CpelicTBa MaccoBoi mHpopmanuu, MHTepHer u apyrue),
KPUTUYECKU aHAJIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCITIOJIb30BaTh B COOTBETCTBHUU C MTOCTABJICHHON Yy4eOHOM 3aaueii.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Konrpoaprre | Hpaktirieckite o0pa3oBaTe/bHbIE
padoThI padoTsl pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHu4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHS OPTaHNYECKUX coequHeHn A. M. 8
byrneposa
Hroro no pazneny 8
Pa3znesa 2. YrieBoaopoanbl
)1 [IpenenbHbIe YrIeBOOPOABI — ANKAHBI, 5
LHHKJIOAJKAHBI
29 HenpenenbHbie yrieBoIOpOIbl: AIKEHBI, 14 1
AJKaJUEHbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0pO bl (apeHbI) 8
24 [IpupoaHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4
nepepaboTka
2.5 l"aioreHnpou3BoAHbBIE YTIEBOJOPOIOB 4 1
Wroro no pazgeny 35
Pazpnen 3. Kuciiopoacoaep:xanue oprann4ecKkue CoeIuHEHUs
3.1 Cruptsl. DeHon 11 1




KapOoHunbHBIE COSTUHEHUS: alIbJICTU/IBI U

32 keroHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKups

3.3 VYrieBobl 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudeckue coelMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12
Hroro no pazneny 12
Pa3znea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS

5.1 BrIcOKOMOIEKYISIPHBIE COETMHEHUS 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepnoanueckuii 3aKoH
1.1 n [lepnoanueckas cuctema XUMHUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XUMHUYECKUE PEAKIINU 19 1 3
Wroro no pasgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramibl 31 1 3
2.2 Meranbl 23 1 2
Hroro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTIO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaYeHUE OPraHUYECKON XUMHH,
Mpe/ICTaBIeHHEe O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHECHUIX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3pbiBa
CBs3eEH

Teopus cTpoeHHsI OpraHU4ecKUX
coenqunenuit A. M. byriepoBa

Bunel u3omepun: cTpykrypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP DEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHIA

[IpencraBnenue o KI1acCHPUKALUHA U
cucrteMarnueckas Homenknarypa (IlUPAC)
OpPraHUYECKUX BEUIECTB

Knaccugukanus peakiuii B opraHn4eckoi




XNUMHUHN

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(dopmyna, HOMEHKJIAaTypa U U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxoxnaenue ankanos B npupoje. CriocoObl
MOJTy4YeHUS U IPUMEHEHNE aJTKaHOB

12

[uxnoankansl: odmas Gopmyna,
HOMEHKJIATYpa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTy9YCHHUS U TIPUMCHEHUE

13

Pemenue pacuéTHbIX 3a7a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOpMYJIbI OPraHUIEeCKOTO
BEIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 00001IeHrEe 3HAHUI 1O
TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, 001Ias
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.
CTpyKkTypHas U LIMC-TPaHC-U30MEpUs
aJIKCHOB

15

Ddu3znyecKrue U XMMHYECKHE CBOMCTBA




ankeHoB. [IpaBuno MapkoBHHMKOBa

16 CriocoObI mosTyueHHs 1 TPUMEHEHHE aJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue FTUIIEHA U U3yYEHHUE €T
CBOMCTB"
Pemenne pacu€THbIX 3a7a4 Ha ONpe/IETICHUE

18 MOJIEKYJIIPHON (POPMYITBI OPraHUYECKOTO
BEIECTBA
ANKaaueHbl: CONpPsHKEHHBIE, U30JIMPOBAaHHBIE,

19 KymynupoBaHHble. OCOOEHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

o1 CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
aJKaJIueHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oOmas

” (dbopmyna, HOMEHKIIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(uznueckue cBoicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIe peaklii Ha TPOMHYIO CBSI3b

)5 CriocoObl mosTyueHus: ¥ IpUMEHEHUe
AJIIKHOB

26 Pemenue 3anau: pacy€Tsl IO ypaBHEHUIO
XMMHMUYECKON PEaKINU

27 Cucremaru3zanus 1 00o0IIeHNe 3HaHUH IO




TEMC

ApEeHbI: TOMOJIOTUYECKUH psiJl, 0011ast
(dbopmyna, HOMEHKIAaTypa. DIEKTPOHHOE

28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OeH30I1a U TOJIyoI1a, UX (GU3NIECKUe
CBOMCTBA

79 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelleHus
XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIINN

30 MPUCOETUHEHUS, OKHCIIEHUE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA
Pemrenne pacu€THbIX 3a/1a4 Ha ONpPEEIICHHUE

32 MOJIEKYJIIPHON (DOPMYIIBI OPraHUIECKOTO
BeIlleCTBA

33 CrocoOpl MoTy4eHHS ¥ TPUMEHEHUE apEHOB

34 ['eneTnyeckas CBSI3b MEXKIY Pa3IUYHBIMU
KJIaCCaMH YIJIEBOJIOPOJIOB
Pacuérel o ypaBHEHUSIM XUMUYECKUX

35 peaknuii. CucreMaruzaius u 00001IeHne
3HaHUH O TeMe

36 [Ipuponaustii ras. [lonmytablie HeDTIHBIE a3kl

37 KameHnHbIi1 yroJib v IpoIyKThI €10
nepepaboTKH

18 HedTp u ciocobb1 e€ mepepaboTKH.

[IpumeHeHne MpoayKTOB NepepaboTKu HepTH




39

I'enetmueckas CBI3b MCKAY pa3IM4YHbIMUA
KjracCaMu yrijieBoaopoaoB

40

I'anoreHonpou3BOIHBIE YTIEBOIOPOIOB:
3JIEKTPOHHOE CTPOEHUE; PEAKIIMY 3aMELICHUS
rajoresHa

41

JleicTBue 1mienoyvent Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucrtemaru3anusa 1 0000IIeHHe 3HAHUH 110
pazaeny "YrieBoaoposr"

43

KounTponbHas pabota o teme
"YrneBonopoer"

44

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psal, oOmias hopmyna,
CTpOEHHUE MOJIEKYI, U30MEepHs,
HOMEHKJIaTypa, Kiiaccudukanus, Gu3ndeckue
CBOICTBa

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
n30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XUMUYECKUX CBOMCTB

48

MHoroaToMHEIE CIIUPTHL: 3TUJICHIITIMKOJIb U
TJIIMIECPHUH, UX (bI/I3I/I‘-IeCKI/Ie U XUMHWYCCKHEC




CBOICTBa

CrniocoObl mosTy4eHHs U IpUMEHEHNE

B MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE
cBo¥icTBa. TOKCUYHOCTH (peHOTIA

51 Xumudeckue cBoicTBa (heHoma

52 Crioco0bl mosty4eHus: U mpuMeHeHue henona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCIEPUMEHTAIBHBIX 33134 110 TeMe
"CrnupTsl 1 (heHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
AnbJIeruibl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHUE KapOOHUILHON TPYIIIbI;
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna,
M30MepHs U HOMEHKJIaTypa

56 Anblieruipl U KETOHbI: (PU3NYECKHe
CBOICTBA; peaKkuu IPUCOEAUHEHUS

57 Peakuuu okucieHus U KaueCTBEHHbBIE
peaKIuu aJlbJIeruI0B U KETOHOB

58 CriocoOblI MoTyueHus albJICTHI0B U KETOHOB
OAHOOCHOBHBIE Mpe/ieNIbHbIE KAPOOHOBBIE

59 KHCIIOTBI, 0COOEHHOCTU CTPOEHUS UX
MOJIEKYI

60 N3omepus n HOMEHKIaTypa KapOOHOBBIX

KHUCJIOT, UX (I)I/I3I/I‘-ICCKI/IC CBOMCTBA




61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOMCTB MypaBbUHOU
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX 1
apoMaTU4eCcKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOblI moTy4eHHs 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe Y()UPBI: TOMOJIOTHYECKUHN P,
obmas Gopmyna, H30MepHus 1 HOMEHKJIATypa

67

dusnyeckue U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacu€THbIX 3a7a4: [0 YPaBHEHUIO
XMUMHUYECKOHN peakluu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (hOpMYJIIbI OPraHUYEeCKOTO
BEIECTBA

69

[IpakTnueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"KapOoHoBble kuciI0Thl. CiiokHBIE 3Ppupb"

70

XKupsl: crpoenue, puznveckue u




XUMUYECKHE CBOMCTBA (TUAPOIIU3)

71

OCoOGeHHOCTH CBOWCTB JKHUPOB, COJICPIKAIINX
OCTaTKH HECHPCACIIbHBIX ) XUPHBIX KHUCJIOT.
JKups! B npupone

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aevicreue. Ilorsarue o
cUHTeTHYeCKUX Motouux cpeactrax (CMC)

73

['eneTnveckas CBsI3b YriaeBOJOPOJOB U
KHCJIOPOJICOACPIKAITUX OPTaHMIECKIX
BEILECTB

74

Pacuérel o ypaBHEHUSIM XUMUYECKHUX
peakuui

75

CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
TeEME

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
Kiaccuukaiys yrieBo10B (MOHO-, TU- U
MTOJIMCAXaAPHIBI )

77

Monocaxapuabl: puznyecKue CBOMCTBa U
HaxX0XJIeHUE B IPUPOJIE

78

HpI/IMCHeHI/IC T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3sMa

79

Jlucaxapuipl: caxapo3a, MajabTO3a U JIAKTO3a.
HaxosxeHue B mpupo/ie ¥ IpuMEHEHHe
JicaxapuioB

80

HOJ'II/IC&XElpI/I,[[LIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/ILIGCKI/IC 1 XUMHWYCCKHE CBOﬁCTBa,




IIPUMEHEHHE

81

[Tousitue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenne PACUYCTHBIX 3aJa4 Ha OIMPEACIICHUC
A0JIM BbIXOJa MMPOAYKTA p€aKunn OT
TCOPCTUYCCKHU BO3MOKHOI'O

83

Cucremarusaius 1 00001IeHrEe 3HAHUHA 110
pazueny

84

KonTponsHas pabora no teme
"Kucnopoaconepxamiyre OpraHu4ecKue
coequueHus"”

85

AMUHBIL: K1accu(UKalus, CTpoeHUE
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa ¥ (PU3HUECKUE CBOHCTBA

86

XUMHYECKHE CBONCTBA aTu(aTHUECKUX
aMUHOB

87

AHWINMH: CTpOE€HHE aHWINHA, 0COOEHHOCTH
XMMHYECKUX CBOMCTB aHUJIMHA

88

CriocoObl MoTydeHus: U IpUMEHEHUe
anudaTuyecKux aMMHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,
¢duszudeckue coiictBa. OTaEIbHBIC
MPEACTABUTENH 0l-aMHUHOKHUCIIOT

90

XuMHudeckue cBolicTBa AMHWHOKHUCJIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHHOKHUCIIOT.
Cunres u ruapoJIn3 IECITHI0B

91

benku xak IMPUPOAHBIC ITOJIMMEPHI;




CTPYKTYPBI OCIIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoIepKaIre reTepolruKINIeCKIe
COCAUHCHUA. HYKJICI/IHOBLIG KHUCJIOTHBI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POJTb

94

[IpaxTnueckas padota Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A30TcoepKalue OpraHndecKue
coequueHus"”

95

[IpakTueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Pacnio3HaBaHue OpraHMYECKUX COCTUHECHUI"

96

KonTtponpHas padoTa o Teme
"A3zoTcoaepxaniue OpraHun4eckue
coequHeHus"

97

OCHOBHBIC TIOHATHUS XUMHHU
BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ n
MECTOJbI UX CUHTE3a —IIOJIMMEPpU3alluia 1
IIOJIMKOHACHCAIUA

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IJIacTUKa

99

OnacToMepsl: HaTypaJIbHbIM CHHTETUYECKHE
Kaydyku. Pe3una

100

BomoxkHna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crienuaJibHOTO
Ha3HaA4YCHUA




[Ipaktudeckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTANIBHBIX 33/a4 110 TEME 1
"Pacnio3HaBaHue m1acTMacc 1 BOJIOKOH"
O0o001IeHHe U CHCTeMATH3aINS U3YIEHHOTO
102 Marepuaia no teme "BbICOKOMOJIEKYIIsIpHbIE 1
coenuHeHus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SITIED.
XuMuueckuii 3i1eMeHT. M30Tomnbl

CrpoeHue 3JIeKTPOHHBIX 000JI049eK
aTOMOB, KBAHTOBBIE YHCJIa

Knaccudukanus XuMudeckux 2IeMEHTOB
(s-, p-, d-, f-amemenTsI)

PacnpeneneHne 3eKTPOHOB IO AaTOMHBIM
opOuTaIsIM

DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTpOHHbIE KOH(UTYpaIli HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepnoanueckuii 3akon u [leproandeckas
cucTeMa XMMUYeCKuX djaeMeHToB []. U.
MeHnpeneeBa, CBs3b C COBpEMEHHOM
TeopHuel CTPOCHHUS aTOMOB

33KOHOMepHOCTI/I U3MEHEHHS CBOMCTB
XUMHWUYCCKHUX 3JICMCHTOB U 06pa3yeMLIx
HUMHU MMPOCTBIX U CIIOKHBIX BEHICCTB 110




rpymnaM u nepuoaam

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeME

10

Buaer xuMuaeckou cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/JICHCTBHS

11

BaneHTHOCTh ¥ BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX TEOMETPUIECKUM
CTpOEHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKIIaTypa

13

BemiecTBa MOJIEKyIISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAJJIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

Ilonatue o JUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOMAHBIX paCTBOpax

15

VctunHbIle pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CrniocoObl BbIpaXKeHUs1 KOHLIEHTPALH
pacTBOpOB

17

Pemrenue 3aaau ¢ ucnosib30BaHUEM
MOHATUH ""MaccoBas A0JI1 paCTBOPEHHOTO




BelecTBa'", "MosIsipHas KOHUEHTpaus"

18

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus 1 0000IEHNE 3HAHA
o TeME

20

KonTposabHas paborta no temam
"Crpoenue aroma. [leproanueckuii 3aKoH
158 HCpI/IO)II/I‘-IGCKaSI CUCTEMA XUMHUYCCKUX
anemenToB JI. . Menaeneera",
"CtpoeHnue BemectBa. MHOTOOOpazue
BemecTB"

21

Knaccudukanus XuMHuecKux peakuuii B
HEOpPraHWYECKOM M OPraHMYEeCKON XUMHUH.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBpaICHUs SHEPTUU TIPU
XUMHUYECKUX PEaKIHIX

22

Tennosie 3 HEKThI XUMUUYECKUX
peakuuii. TepMOXUMHUYECKUE YpaBHEHUS

23

Brranciaenus mo YpaBHCHUAM
XUMHWYCCKUX pCaKHHI;'I u
TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XMMUYECKOH peakuu, e
3aBHUCHUMOCTB OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u karanuzaropsl

25

I'omoreHHbIE B reTCPOrcHHbIC pCaKINN

26

ITpaktuyeckas padora Ne 1 o teme




"Bausiaue pa3nu4HbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKON peakiuu"

27

OOpatumbie 1 HEOOPATUMBIEC PEAKIINH.
XHUMHUYECKOE PAaBHOBECUE

28

[Ipaktudeckas padora Ne 2 o Teme
"Bnusinue pa3nnyHbIX GaKTOPOB HA
M0JIOKEHHE XMMHUYECKOT0o paBHOBecus"

29

DNEKTPOTUTHIECKAs JUCCOIHAIIHSI.
CunbHbIe U c1a0ble IIEKTPOJIUTHI.
Crenedp TUcCOoManun

30

HNonnoe npoussenenue Bojpl. Cpena
BOJIHBIX PacTBOPOB. BotopoaHbIit
nokazatens (pH) pactBopa

31

I'maponus coneil. Peakiuu, npotekaroniue
B pacTBOpax AJIEKTPOJIUTOB

32

[Tpaktruueckas padota Ne 3 o Teme
"XuUMHUUYECKHE pPEaKIMU B pacTBOPax
AIEKTPOJIUTOB"

33

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE
peakuuu. Baxkueiie okucauTenu u
BOCCTAaHOBUTEIU

34

Meto JIeKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO0) OayaHca

35

3J'IeKTp0J'IPI3 pacTBOPOB U pacCIlyiaBOB
BCIICCTB

36

Pemenue 3amau Pa3JIMYHLBIX TUIIOB




37

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

38

CucreMaTuzanus 1 0000IIeHre 3HAHUI
o Teme "XumMudeckue peakuuu"

39

KonTtponesHast pabota o Teme
"Xumuueckue peaxuu"

40

IlonoxxeHne HeMETaJIJIOB B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB J[. . Menneneera u
0COOEHHOCTH CTPOCHHUS X aTOMOB.
du3zndecKkne CBOMCTBA HEMETAIIJIOB

41

AnnoTponus HEeMeTauIoB (Ha pumMepe
KHCJIOpoJia, cepsl, hochopa u yriepoaa)

42

Bonopon: nonyuenue, puznueckue u
XUMHUYECKUE CBOMCTBA. ['Mapusl

43

["anoreHbl: HAX0XKIEHUE B IPUPOJIE,
crocoObl MoJTy4eHus, Pu3ndecKue u
XUMUYECKHE CBOMCTBA

44

l"anorenoBomopoabl. Baxuneiue
KHCJIOPOJICOACPIKAIITIE COCTUHCHUS
rajloreHoB

45

JlaboparopHblie 1 IPOMBIIIIICHHBIE
CHOCOOBI MOJTY4YEeHHSI TaJIOT€HOB.
[IpuMeHeHne ralorTeHOB U UX COCTUHEHHIA

46

IIpaktuyeckas pabora Ne 4. Pemenue
SKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"T"amorensr"




Kucnopon: naboparopHsie u
IIPOMBIIIJICHHBIC CIIOCOOBI MOJIy4CHUA,

47 ¢bu3nvecKrne 1 XUMHYECKHE CBOMCTBA.
O3o0H. [Ipumenenue kuciopoaa u 030Ha

48 Oxcupl U NEPOKCUIBI

49 Pemenue 3a1a4 pa3nnyHbIX TUIIOB
Cepa: HaxOXJIeHUE B MPUPOJIE, CITOCOOBI

50 MoJyuyeHus, GU3NYECKUE U XUMUYECKHE
CBONCTBA

51 CepoBoaopo, cyabhumbt

57 Kucnopoacoaepxaiine coOeUHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI
[TpakTuueckast padota Ne 5. Permenue

53 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Cepa u €€ coenuHeHus"
A30T: HaX0Xk/I€HHE B IPUPOJIE, CTIOCOOBI

54 MoJTy4deHUs, (PU3UICCKUE U XUMUICCKHE
CBOMCTBA. AMMHMAK, HUTPUIbI
Kucnopoacoaepxaiiue coeuHeHUS

55 azota. OcoOeHHOCTH CBOICTB a30THOM
KHUCTIOTHI

56 [IpumeHeHue a30Ta v €ro COeTMHEHU.
A30THBIEC yI0OpEeHHS
docdop: HaXOKAEHUE B IPUPO/IE,

57 crocoObl NOJTy4YeHus1, PU3NIECKUE U

XUMHUYECKUe cBocTBa. Docduabl u




dbochun

Oxcunpt hocdopa, pochopcoaepxarme

58 .
kucinoTel. Conu GpochopHOit KUCTOTHI

59 [Tpumenenue pocdopa u ero coeMHEHUH.
dochopubie ynoOpeHus
[IpakTueckas padota Ne 6. Pemenue

60 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3oT u pocop u ux coenuHeHusn"
VYriepona: HaXOXKACHUE B IPUPO/IE,

61 AJJIOTPOTIHBIE MOJUPHUKAINH; GUZNUECKUE
Y XUMUYECKHE CBONCTBA, TPUMEHEHHE

& Oxcup yrnepona(1l), 0}(01/1}1 yraepoaa(IV),
yroJbHAasi KUCJIOTa U €€ COJH

63 Pemenue 3a1a4 pa3auyHbIX TUTIOB
Kpemuuii: Haxox1eHUe B MPUPOJIE,

64 crocoObl MoJTydeHus, Pu3ndecKue u
XUMHYECKUE CBOMCTBA

65 Oxkcun kpemausa(I'V), kpemHueBas
KHCJIOTA, CUIIUKAThI

66 [IpuMeHeHre KpeMHUS U €T0 COSAUHEHUH.
CrexkJio0, €ro noxyyeHue, BUAbI CTEKIIA

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHne 3HaHUN
o teme "Hemetannsr"

60 KonTponpHast pabota o Teme

"HemeTtamisr"




70

AHanu3 pe3yabTaToB KOHTPOJIbHOU
paboThI, KOPPEKIIHS OIIHOOK

71

[Tonoxxenne metainos B llepuoanyeckon
CHUCTEMEC XUMHNYCCKUX DJICMCHTOB.
OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI04€K aTOMOB METAJUIOB

72

OO6mue ¢puznueckre CBONCTBAa METaJIOB.
HpI/IMCHeHI/IC MECTaAJIJIOB B 6I)ITy N TCXHUKE

73

CrnaBel MetasuioB. Kopposust metamioB

74

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

75

DNEKTPOXUMHUYECKUH PsiJl HAPSDKEHAN
MeTaiioB. OO01iue crnocoObl MOJTy4eHHUs
METaJIOB

76

OO6mras xapakTepucTuka MeTayioB [A-
rpynibl [leproandeckoi cucTeMbl
XUMHUYECKUX AyeMeHTOB. HaTpuii u
KaJuii: moiy4eHue, pusndeckue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

77

OO6mras xapakTepucTuka MetaioB I1A-
rpynmnsl [lepuoanueckoit cucTeMbl
XMUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbIUi: IoNy4eHue, pusndeckue u
XUMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAMHEHUN

78

JKécTkoCcTh BOIBI M CIOCOOE! €6
yCTpaHEHUS




79

ANIOMUHUI: TIOTydeHue, Gu3ndeckue u
XUMUYECKUE CBOWCTBA, IPUMEHECHHE

80

AmboTepHBIC CBOWCTBA OKCHIA U
TUIPOKCUIA ATTFOMUHUS,
TUIPOKCOKOMITIIEKCHI ATFOMUHUS, UX
MIPUMCHCHHE

81

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

82

[IpaxTueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Merauibl IJIaBHBIX oArpymnm"

83

OO6mrast xapaKTepUCTUKA METAILIIOB
no6ounbIx noarpynn (b-rpymm)
[Teproanyeckoi CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB

84

dusnyeckue U XUMHYECKHE CBOMCTBA
XpOMa U €ro COSAMHEHUH, NX TPUMEHCHHE

85

Baxwueline coeqMHEeHMsI Maprasiia.
[TepmaHraHaT Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

dusnyeckre U XUMUYECKUE CBOMCTBA
xenesa u ero coenunenuil. [lonyuenue u
MIPUMEHEHHE CILJIaBOB XKeje3a

87

dusnyeckre U XUMHUYECKHE CBOMCTBA
MEIU U €€ COEUHEHNI, NX IPUMEHEHNE

88

dusnyeckrue U XUuMHUUYECKHE CBOMCTBA
IOWUHKa 1 €10 CO@HHHCHHﬁ, ux




IIpUMEHEHHE. | NIPOKCOKOMIUIEKCHI IMHKA

[Tpaktudeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Mertamisl m0OOYHBIX moArpym"”

90 Pemenue 3a1a4 pa3inyHbIX TUIIOB
O060061eHre U cucTeMaTu3anus

91 M3y4YEHHOTO Marepuaa 1o TeMe
"Meramibr"

92 KonTpomsHas pabora no teme "Mertasibr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboTHI, KOPPEKITUS OMIHOOK
Ponb xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTue o
Hay4YHBIX METOJaX UCCIIEJOBAaHUS BEILIECTB
HayuHble npuHIMIBI OpraHu3aiu

95 XMUMHYECKOTO MTPOU3BO/ICTBA.
[IpombInuieHHbIE CIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl U ero MoCeICTBUS

97 XUMHUS U 30POBBE YEIOBEKA.
JlexapcTBeHHBIE CpECTBA

08 Xumus numy. Pons xumnu B
oOecreyeHnH MUIEBONH 6e30MaCHOCTH

99 Kocmernueckue u nappromepHbie

cpeacrna. briTOBas xumus




Xumus B CTpOUTENLCTBE. BaxkHeumme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuabl
XHMHUS B CEIBCKOM XO35IMCTBE.

101 Opranuyeckre 1 MUHEPAJIbHbIE 1
yaoOpeHust

102 CucreMaTuzamus 1 0000IIeHNEe 3HAHUT |
10 TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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