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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHUS (peaepanbHOi 00pa3oBaTENbHOM MPOrpaMMbl CPEIHEro OOILEro
obpazoBanusa(DOI1 COO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM oOpazoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
mpenojaBaHus  ydeOHOro  mpeamera «XUMHs» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickorn — @enepanuu,  pealU3yrOIIUX  OCHOBHBIC
oOpasoBaTeibHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bociutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YriyOJEHHOTO W3Y4YeHUs] 3aHUMAET BaXXKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ywamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AUBPEpeHIIMPOBAHHOTO,
npouiIbHOrO0 O00y4YeHHs, NPU3BAHO OOECNEeYuTh O00I1e00pa30BaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIIKOJBI, HEOOXOAMMYIO IS
aJlanTallid uX K OBICTPO MEHSIOIMMMCS YCIIOBUSAM KU3HHU B COLIMYME, a TaK¥Ke
UL TPOJOJDKEHHS  OOy4eHHsT B OpraHu3anusax npodeccroHaIbHOTO
oOpa3oBaHUs, B KOTOPBIX XWUMHS SBJISIETCS OJHOM U3 MPUOPUTETHBIX
JUCIIUTLIVH.

B nporpamMmme mo XUMUM Ha3Hauye€HHE NpeaMeTa «XUMUS» IMOIydaeT
NoJIpoOHYI0 HWHTEPHPETAUMI0 B COOTBETCTBUM C OCHOBOIOJIAraloIMMU
nosioxeHussMu GI'OC COO o B3auMOOOYCIIOBIECHHOCTH LIEJIeH, COIepKaHus,
pe3ynbTaToB OOy4eHHUsS M TPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIENYIONIME BBIMOJHSIEMbIE TPOTPaMMOM 1O
XUMUU (PYHKITUU:

e HH(}OpPMAIMOHHO-METOANYECKAs, peanu3alus KOTopoil obOecreunBaet
MOJIyY€HHUE TIPEJCTABICHUS O IENIAX, COACpPXKAHUHU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUS OOYYAIONIUXCS CPEACTBAMU
peIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas peaycMaTpUBaeT
OTpeJIeNICHHEe: MPUHIIUIIOB CTPYKTYPHUPOBAHUS U TIOCIEIOBATEIILHOCTH
U3y4eHHs y4eOHOTO MaTepuaa, KOJIMYECTBEHHBIX U KaY€CTBEHHBIX €T0
XapaKTePUCTHUK; TTOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATETHLHON OCHOBBI
KOHTPOJISI U OIICHKHM 00pa30BaTENbHBIX JOCTIKEHUN 00Yy4aronuxcsi B
paMKax WTOrOBOH aTrrectanuu B (OpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEpKaHue, 00s13aTeIbHOE
JUTSE M3YYeHHsI B paMKaX OTACIBHBIX MPOQWICH, MpeaycMaTpruBaeT
pacrpenielieHue U CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiep KaTeNbHBIM JIMHHUSIM/pa3ieiaM Kypca;

o 1a€T MPUMEPHOE pacipeiesieHne Y4eOHOT0 BpeMEHH, PEKOMEHTYEMOTO
JUTSl UBYUYEHUS OTACIBHBIX TEM;

e Mpe/UIaracT MPUMEPHYIO MOCICAOBATEABHOCTh HM3YYCHHS Y4eOHOro
Marepualna ¢ y4ETOM JIOTUKHU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBA3EH;



e JAaET METOAUYECKYI0 MHTEpIpETAlMI0 Lelel M 3axady  H3ydyeHus
IpeaMeTa Ha YIJIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX
MPUOPUTETOB B CUCTEME  CpeAaHero  oobmero  oOpa3oBaHus,
COJICP)KATEIbHON ~ XapaKTepPUCTUKH  IUIAHUPYEMBIX  PE3yJbTaTOB
OCBOEHHSI OCHOBHOM 00pa3oBaTeNIbHOW MPOrpamMMbl CPEIHEr0 OOIIEro
o0Opa3oBaHus (TMYHOCTHBIX, METAPEAMETHBIX, MPEAMETHBIX), a TAaKKe
C yu€TOM OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIHHBIX JIEHCTBUI
00y4aromierocsi o OCBOEHUIO COJAEPKAHUS MPEIMETA.

[To Bcem Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XUMHUH MPEAYyCMOTpEHA
MIPEEMCTBEHHOCTh C OOYYEHHEM XUMUUM Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3zoBaHusa. 3a TmpenesaMyd YCTAaHOBJIEHHOW MpOrpaMMoil 1O XUMHUU
00s3aTeNbHOM  (MHBAPUAHTHOM)  COCTABIISIIOIICH  coaepX aHud  Yy4eOHOro
npeaMeTa «XuUMHUS» OCTa€Tcs BO3MOXHOCTH BBIOOpa €ro BapUaTHUBHOM
COCTaBIIAIONICH, KOTOpas JIOJDKHA  ONpEeAeNsTbcsl B COOTBETCTBUU  C
HampaBJIeHHEM KOHKPETHOTO Mpoduis o0ydeHusl.

B cootBeTcTBHM ¢ KOHuenTyanbHbIMM nosoxeHusmu PI'OC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOro W YriyOJIEHHOTO YPOBHEM B CHCTEME
muddepeHpoBaHHOTO 00YYEHHUSI Ha YpPOBHE CpeIHEro ooiero oOpa3oBaHUS
XHUMHSI Ha YpOBHE YINIYOJIEHHOTO W3Yy4Y€HHUs HallpaBieH Ha peaJu3alluio
NPEEeMCTBEHHOCTH C TOCHEAYIOIIMM JTaloM TOJYYEHUS XUMHUYECKOTO
o0pa3oBaHMS B paMKaxX W3yYeHHUs CIEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHAYECKUX  JTUCIUIUIMH B By3aX W OpTraHM3alUAX  CPEIHEro
npodeccruoHaibHOr0 00pa3oBaHus. B 93Toil CcBA3M H3ydeHHE TIpeIMeTa
«XUMHS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacHIMpeHHe U yriyoljieHue
TEOPETUYECKON M TPAKTUYECKON TMOATOTOBKUA OOyYaromIMXxcs, BbIOpABIIUX
onpenenéHHbpli  mpoduib 00yueHHs, B TOM 4YHCIE€ C MEpPCHEeKTUBOU
MOCIIEYIONIET0 TMOJYyYeHUS XUMHUYECKOro O0Opa3oBaHHs B OpraHU3alUgX
npodeccronaapHOro 006pa3zoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COOQO k muaHupyeMbIM pe3ysibTaTaM OCBOCHHS (efepanbHON 00pa30oBaTEIbHOM
IpOrpaMMbl CpellHEero o01ero o0pa3oBaHUS W3YUYEHHUE MpeaMeTa «XHUMHUS»
OPUEHTHUPOBAHO TaK)K€ Ha pEIIeHHWEe 3a/lad BOCIHUTAHUS U COIMAIBHOTO
pa3BuTHsA 0OydJarommuxcs, Ha (GOPMUPOBAHHE Y HUX OOIICHHTEIUICKTYaTbHBIX
YMEHUH, YMECHHI pallMOHAIM3AINK y4eOHOTO TpyJa U 000OIMEHHBIX CITIOCOOOB
JESATEIBHOCTH, UMEIOIIUX MEXKIMCIUTIUTHHAPHBIN, HAJIIPEIMETHBIN XapakTep.

CocrapnsronumMu — nipeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOTO
U3YUEHHUsI SBISIOTCS yriayOn€HHbIe Kypehl — «Opranndeckas XxuMus» u «Oo1mast
U Heopranumyeckas xumusi». llpum ompeaeneHuM MNOAXOAOB K OTOOpPY U
CTPYKTYPHOW OpraHU3aIuU COJIEPKAHUS ITHX KypCOB B MpOrpamMMme M0 XUMHUU
3a ocHoBy mpuHATH nonoxkeHus GI'OC COO o paznmmuusx 0a3oBOro
yr1yONE€HHOTO YPOBHEH M3YUEHHUS MIpeIMeETa.

OcHoBy copepxxanusi KypcoB «Opranuueckas xuMmus» u «OOmas u
HEOpraHWYECKass XMMHUS» COCTABISET COBOKYIHOCTh MPEIMETHBIX 3HAHUU |
YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3Yy4EHHUs IpeaMeTa. JTa cucreMa
3HAaHMM TOJIyYaeT OINpPEAEIEHHOE TEOPETHYECKOE JIONOJHEHHE, MO3BOJISIOIIEE
OCO3HAHHO OCBOHWTH CYIIECTBEHHO OONbIIHi 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HM3y4eHMs MpeaMera obecrieueHa
BO3MOXHOCTh 3HAUWTEIHLHOTO YBEIWYCHHS OO0BbEMA 3HAHWA O XHMHYECKHUX
AJIIEMEHTAaX W CBOMCTBAX MX COCMHEHUN Ha OCHOBE PACHIUPECHHS U YTIyOJIeHus
MPEJCTaBICHUN O CTPOSHUH BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIUH, pacCMAaTPUBAEMBIX C TOYKH 3pPEHUS XUMHUYECKOU
KHHCTUKA W TEPMOJMHAMHKHU. M3ydeHuWe TMepuoJMYecKOro 3aKoHa W



[lepuognyeckoit  cUCTEMBl  XMMHUYECKMX  DJIEMEHTOB  Oa3Wpyercs  Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHUHU aToOMa.
Xumudeckasi CBsi3b OOBSCHSIETCA C TOUYKU 3PEHUS DHEPreTUYECKUX U3MEHEHUM
npu €€ 00pa30BaHUU U Pa3PYIICHUM, a TAKKE C TOUKU 3PCHUS MEXaHU3MOB €€
oOpazoBanus. M3ydenue THUMOB peakiuil JOMOJHIETCS (QOPMHUPOBAHUEM
MPEACTABICHUNA 00 3JIEKTPOXUMHYECKUX MPOLECCaX U JIEKTPOJIN3E PaCIIaBOB
U PacTBOpPOB BeUIECTB. B Kypce OpraHMYecKOM XMMHUM I[PU PACCMOTPEHUU
PEaKLUUOHHON CIMOCOOHOCTH COEAMHEHHH yaensercs o0co0oe BHUMAaHHE
BOIlpocaM 00 DJJEKTPOHHBIX 3P (deKTax, O B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEAKIIHII.

Ocoboe 3HaueHWE HWMEET TO, YTO Ha COJIEpXKaHUE KYpPCOB XUMHUU
yriayOia€HHOrO YpPOBHS HM3Y4YEHHUS Ui KJIACCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpY M XapakTep [OMOJHEHUU K oOuien
CUCTEME MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXKHbIC TIpeAMEThI. Tak,
HarpuMep, B COJACPKaHMM TIpeaMeTa JUisl KJIACCOB XUMHUKO-(U3UYECKOTO
npoduiiss 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHTHI Y4eOHOro Marepuania 1o
obmeit xumuu. [lpu w3ydeHun mnpeaMera B JaHHOM cllydae akieHT Oyner
clenaH Ha OOIIHOCTh METOJIOB TO3HaHMs, OOIIHOCTh 3aKOHOB U TEOpUU B
XUMUU U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsE TEOpHs (MOJICKYJIIpHasi TEOpHUs B
¢bu3uKe), 3aKOHBI COXpPAaHEHUS MAacChl M DHEPrUH, 3aKOHBI TEPMOJWHAMHKH,
ANEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUU BEILIECTB U APYTOE€.

B TO Xe Bpems B COJEpKaHMM TMpEIMETa [Js KIACCOB XUMHUKO-
Omosioruaeckoro nmpoduiis OOJIBITUN YAETbHBIN BeC Oy/IeT UMETh OpraHHYeCKast
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
O0OCTOSITENIBHOTO PACCMOTPEHHS] XUMHYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MpUMEPY, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JUIMUJIbI, OENIKH, YIJIEBOIbI, HYKJIECHHOBBIC
KHUCIJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIIYAaT OCHOBOM MJISI M3Yy4YEHUS
CYLTHOCTH MpoIieccOB (POTOCUHTE3A, IbIXaHHUS], TUIIEBAPEHUS.

B nnane QopmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHS, OCBOCHHSI
OOIIIEHAyYHBIX METOJIOB IO3HAHHMS W OMNBITa MPAKTHYECKOTO MPUMEHEHUS
HAyYHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XHUMHUs» Ha YriyOoJEHHOM YpOBHE
OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YICOHBIMU MPEAMETAMH, BXOASIINMH B
COCTaB  TpeAMETHbIX  obmactelt  «EcTecTBeHHO-HayuHbIE  MPEAMETHI»,
«MatemaTtuka u uaHpopMaTuka» u «PyCcCKU SI3BIK B IUTEPATypPay.

[Tpu m3ydyenun ydeOHOTO mpenMera «XUMHs» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeii  IMEPBOCTCIICHHOM  3HAYUMOCTH  SIBJISCTCS
dbopMupoBaHHE OCHOB HayKH XHMHH Kak OOJIACTH  COBPEMEHHOTO
€CTECTBO3HAHUSI, ITPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTyphbl. PemieHue 3Tod 3amauu Ha yriayOnEHHOM
YPOBHE M3YYEHHS ITPEAMETA MIPEAIIONAracT pealn3alni0 TaKUX LEJIeH, Kak:

e (opmupoBaHHE TpPENCTABICHUN: O MaTepUATHLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBIIEHUW NPUPOABI, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAyK M €€ BeAyllel poiu B
o0ecreueHn YCTOMYMBOTO pA3BUTHS UYEJIOBEYECTBA: B PEHICHUHU
poOJIeM PKOJIOTHYSCKON, SHEPreTUUESCKON W THUIIEBON 0€30MacHOCTH,
B Pa3BUTHM MEJUILMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
HACTOYHHUKOB SHEpIuy, B o0OecrnieueHnu palMOHATBHOTO
MIPUPOJIONOIB30BaHUS, B (POPMHPOBAHMU MHUPOBO33PEHUS] U OOIIEH



KyJbTypbl UEJOBEKa, a TakXKe JKOJOTHMUYECKH OOOCHOBAHHOIO
OTHOLLIEHUS K CBOEMY 3/10POBBIO U IPUPOIAHOU CPELE;

OCBOCHHME CHCTEMbl 3HAHUM, JICKAIIMX B OCHOBE XHMHYECKOM
COCTaBIIAIONICH €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpa:
dbyHIaMEHTaIbHBIX MMOHATHH, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUM O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUM, O
XUMUYECKOM PaBHOBECHH, PAcTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBaHue y  oOy4alImMXCS  OCO3HAHHOTO  MOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJCH W MPOOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJLy; TPAaMOTHOTO pelieHus NpoOJeM, CBS3aHHBIX C XUMHEH,
IPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IIO3ULIHUH DKOJIOTHYECKOU
0€30MacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIIBHOCTA YEJIOBEKA, CBA3AHHOW C XUMHYECKHMM ITPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHEe TPEJCTABICHUH O HAydyHBIX METoJlaX IO3HaHWMS,
HEOOXOAUMBIX JJIsI IPUOOPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHCHHS XMMHYECKHX SBJICHHH, HMMEIOIIMX MECTO B
IIPUPO/JIE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHON KU3HMU.

B nnane peanuzanuu nepBOOYEPEAHBIX BOCIMUTATEIBHBIX W Pa3BUBAOIIUX
(GYHKIIUH 1IEJOCTHOM CUCTEMBI CpeiHero o0mero o0pa3oBaHus MPU U3y4YEHUU
npenMera «XUMHUS» Ha yriayOJEHHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCIIUTaHUE YOEKAEHHOCTH B ITO3HABAEMOCTH SIBICHUW TMPUPOIH,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHYCCKHX U
NPUKIIATHBIX UCCIICOBAHUNA B XUMHH, (OPMUPOBAHUE MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CAMOBOCHHTAHMIO HAa  OCHOBE  YCBOCHWSI
00IIIeUeTI0BEYCCKUX [IEHHOCTEH;

pa3BUTHE  TO3HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH oOydaronmuxcs, (GopMHUpOBaHHE Y HHUX
CO3HATEJNIBHOTO OTHOMICHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHON mpodeccruoHambHON U
OOIIIECTBEHHOMN NEeATeNTbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMHUpOBaHUE YMEHUN W HABBIKOB Pa3yMHOTr'0 MPUPOJIONOIH30BAHUS,
pa3BUTHE  JKOJIOTHMUYECKOW  KYJIbTYphl, TNPUOOpPETEHUE  OMbITA
0OIIECTBEHHO-TIOJIE3HON IKOJIOTHIECKON eI TeTLHOCTH.

OOmiee uMcio YacoB, NPEAYCMOTPEHHBIX [JIi UW3YYEHUS XUMUHM Ha
yrayOJIeHHOM YPOBHE CpenHero obmero obpazoBanus, coctaBiset 204 4acos:
B 10 kmacce — 102 yvaca (3 ygaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHUM.

IIpenmer u 3HaYeHWE OPraHUYECKOW XUMWH, M[PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSTUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE W BO30YXIEHHOE
COCTOsiIHUA. BaneHTHbIE BO3MOXKHOCTU aToMma Yrjiepojaa. XUMHYECKasl CBS3b B
OpraHUYecKUX COEAMHEHMSIX. TUmbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yriaepoaa. MexaHnuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBs3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBs3u. OnuHapHasi, BOMHAs U TpoitHas cBsA3b. CrnocoObl pa3pbiBa CBs3ell B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. lloHATHE O CBOOOJHOM pajauKaie,
Hykjeoduse u snekTpodure.

Teopust cTpoeHuss opranudeckux coeauHeHuii A.M. bytiepoBa u
COBPEMEHHbBIC TPEACTABICHUS O CTPYKTYpe MOJIEKYJ. 3HadeHHEe TEOpUu
CTPOCHHUS OPraHWYECKUX COCAMHEHHWI. MONCKYIsIpHBIE U CTPYKTypHBIC
dopmynbl.  CtpykTypHble (GOpMYNbl  pa3iMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpalmi€HHas, ckenetHas. WM3omepus. Buabl wn3oMepum: CTpYKTypHas,
NPOCTPAHCTBEHHAs. OJEKTPOHHBIE 3(PGEKThl B MOJEKyIaX OpPraHUYeCKUX
COEIMHEeHUN (MHAYKTUBHBIN U ME30MEPHBINA 3D PEKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(byHKIIMOHAIBHON rpyIIIe. ["'omonorus. I'omonornueckue PAIBI.
Cucrematuyeckass HomeHknatypa opranudeckux coenuneHuid (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIIECH.

OcobOeHHoCcTH U KiIaccuUKaIMs OpraHuYeCKuX peakuuii. OKUCTUTENbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN B OPraHUYECKOW XUMHUH.

DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHWYEeCKHUX BEIIECTB W MaTepualaMy Ha HX
OCHOBE, OIBITHl MO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB IPH HArpeBaHUU
(nnaBnenue, OoOyriIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHUE MOJEIECH MOJICKYI
OpraHUYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuil psia ankaHoB, oOmas Gpopmyia, HOMEHKIATypa
1 [I30MEpHS. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYN AJKAHOB,
sp -FI/I6pI/II[I/IBaHI/IH aTOMHBIX OpOuTalel yriepoaa, G-CBS3b. Dusudeckue
CBOICTBA aJIKAHOB.

XVMMHYECKHE CBOMICTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpHU3ALNH,
JNETUIPUPOBAHNS, TUKIN3ALNH, TUPOIN3a, KpeKUHra, ropenus. [Ipeacrasienue
0 MEXaHU3M€ PEaKIMI paJuKaJIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUsI U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmass  ¢opmyna, HOMEHKIATypa H  H30MEpHS.
OCOOEHHOCTH CTPOEHHS M XUMHYECKHMX CBOMCTB MalbIX (LMKJIONPOIAH,
MUKIO0yTaH) ¥ OOBIYHBIX (IIMKJIOMEHTAH, ITUKIOTEKCaH) IUKIOAIKAHOB.
CriocoObl OJTy4YEeHHsI U IPUMEHEHNE LUKIIOATKAHOB.

Ankxenbl.  ['oMomormueckuit  psag ankeHoB, oOmas  ¢opmyna,
HOMEHKIaTypa. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QJIKEHOB, Sp--rMOpuAM3alys aTOMHBIX OpOuTaneil yriepona, G- U T-CBA3M.
CprKTypHaﬁ U reoMmerpuyeckas (UMC-TpaHC-) wu3zoMepus. Pusznueckue



CBOMCTBA aJKEHOB. XHMHMYECKUE CBOWCTBA: pPEAKUUU IPUCOCIUHECHUS,
3aMEILECHUS B O-TIOJIOKEHUE MPU IBOMHOM CBSI3H, MTOTUMEPU3ALINU U OKUCIICHUS.
IIpaBuiio MapkoBHukoBa. KadecTBeHHbIE peakuuu Ha JABOMHYKO CBS3b.
Cnoco0bl NOTy4eHUs: ¥ MPUMEHEHUE aTKEHOB.

AJKaJEHBI. Knaccuduxanus aJKaJMEeHOB (comnpskE€HHBIE,
W30JIUPOBaHHbIE, KymYauposanuvle). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKHX CBOWMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHmue.
[Tonumepuzanust conpspkEHHBIX TUeHOB. CrOCOObI MOJIyYeHUs U TMPUMEHEHHE
AJKAIUEHOB.

Ankunel.  ['omonormyeckuii  psij  ajdkuHOB, oOmas  ¢opmyra,
HOMEHKJIaTypa M HM30MEpUsl. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT ~ QJIKHHOB, SP-THOpUAM3alMsl aTOMHBIX OpOuTaned yriepoja.
du3uyeckue  CBOWCTBA  QJIKUHOB. XHMMHYECKHME  CBOMCTBA:  PEAKIUU
NPUCOCIUHEHUS, IUMEPHU3AIMA W TpUMEpU3aluu, OKucieHus. KucioTHbie
CBOWCTBAa AQJIKWHOB, MMEIOIIMX KOHIEBYIO TPOWHYHIO CBs3b. KadecTBeHHbIE
peaKkIuu Ha TPOUHYIO CBA3b. CrIOCOOBI MOYYEHUS U MPUMEHEHNE aJIKMHOB.

ApoMaTHYECKUE YIIEBOJAOPOAbl (apeHbl). ['OMOJIOTHYECKUN DSl apEHOB,
obmast  ¢gopMmyrna, HOMEHKIATypa ©  H30MEpHUsA.  ODJEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIeKyNbl OeH3oya. dusznueckue CBOWCTBA
apeHoB. XMMHUUYECKHE CBOMCTBA OCH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIICHUS
B OCH30JIbHOM KOJIBIIEC M YTJIEBOJOPOTHOM pajIUKaje, peakiuu MPUCOCTIUHECHHUS,
OKHCJieHHe TroMoyioroB Oen3oma. IlpeacraBienue o0 OpUEHTUPYIOIIEM
JEeUCTBUM 3aMecTuTeNed B OEH30JbHOM KOJbIlE Ha MpUMEpe alKHIBHBIX
paanKaioB, KapOOKCWIHHOU, THIPOKCHIIBHONW, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB ctuposia. [lonmumepusarus
ctuposa. CriocoObl MOTyYeHUs! U TPUMEHEHUE apOMAaTHYECKUX YTIIEBOIOPOIOB.

[Ipuponusiii  ra3. IlomytHeie HedTsHsle Ta3bel. Hedts u  eé
npoucxoxaeHue. KaMeHHbI yroib ¥ NpoAyKThl ero nepepabotku. CrocoObl
nepepaboTku HedTU: MEepPEeroHka, KPeKUHT (TepMUYECKHM, KaTaJUTHYECKUN),
pudopmunr, nmposnm3. lIpoaykTel mepepaboTku HedTH, WX NPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBA3b MEKy PA3IUYHBIMU KJIACCAMU YTIIE€BOAOPOAOB.

DIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOAHBIX YIIE€BOJAOPOJIOB. Peakunu
3aMENIEHUs TajJoreHa Ha TUIPOKCOrPYIIy, HUTPOrpyniny, LHAHOTPYIIY,
aMuHOrpymnmy. /lelicTBUE Ha TaJIOT€HIPOU3BOJHBIE BOJHOIO M CIHUPTOBOTO
pacTBopa ménoyu. BzaumoaeicTere TUrajJoreHajJKaHOB C MarHUEM U IIUHKOM.
[loHaTHE O  METALIOOPTaHMYECKUX  coeAuHeHusx.  lcmosb3oBaHue
TJIOTCHIPON3BOIHBIX YTIEBOJAOPOJOB B OBITY, TEXHHKE W TIPU CHUHTE3E
OPraHUYEeCKUX BEILECTB.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
u3ydeHue  (U3MYECKUX  CBOWCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMI YIJI€BOAOPOAOB Pa3IMUHbBIX KIacCOB (00€CHBEUHBAHUE
OpOMHOW WJIM MOTHOW BOJIBI, pACTBOpPA TEPMaHTaHaTa Kajus, B3aMMOJICHCTBHE
alleTWJIEHa C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHEe yriepojia W BOJAOPO/JAa B OPTaHWYECKUX BEIIECTBAX, MOJTYyUYCHHE
ATWJICHA W U3YYCHHE €r0 CBOWCTB, O3HaKOMJIEHHE ¢ KoJutekiusmu «HedTth» u
«Yroap», ¢ oOpa3naMu IJIacTMacC, KaydyyKOB U PE3UHBI, MOJIETUPOBAHUE
MOJIEKYJI YIJIEBOJOPOJOB U FajJOT€HIIPOU3BOAHBIX YIJIEBOIOPOAOB.

Kucsiopoaconep:xkamue opranndeckKue coeJuHeHHU.

[Ipenenbubie ogHOaTOMHBIE cHUPTh. CTpoeHHE MOJIeKyNl (Ha mpumepe
MeTaHoJia W 3TaHoyia). ['omosiormueckuil psia, obmas ¢opmyna, HU30MEpHS,



HOMEHKJIaTypa U kiaccudukanus. Dusznyeckue CBOICTBA MpeAeTbHBIX
OJIHOAQTOMHBIX CIUPTOB. BOAOpOIHBIE CBA3M MEXKAY MOJIEKYJIaMU CHUPTOB.
XUMHUYECKHE CBOMCTBA: PEAKUUM 3aMENICHHUs, AETuApaTaldd, OKHUCJICHHS,
B3aUMOJICMCTBUE C OPraHMYECKMMM W HEOPraHUYECKUMHU  KHUCIOTaMH.
KauecTtBeHHass peakuusi Ha OJHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA H
METaHOJIa Ha oOpraHu3M yeinoBeka. CrnocoObl MNOJy4YeHUS W NPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3dgupsl, HOMeHKIaTypa U u3omepus. Oco6eHHOCTH (HUZUIECKUX
1 XUMUYECKUX CBOMCTB.

MHOroaroMHbl€ CHUPTHI — ITUICHIJIMKOIb U TIHMIEPUH. PU3UYECKUE U
XUMHUYECKHE  CBOMCTBA:  pEaKUMU  3aMEIIECHUs,  B3aUMOJCHCTBUE  C
OpPraHM4YeCKUMU W HEOPraHUYECKUMHU KHUCJIOTaMM, KAYECTBEHHAsl pEaklsl Ha
MHOrOaTOMHbIE  cnupThl.  lIpeacraBieHne O  MEXaHU3ME  peakUUi
HykjeopuabHOoro 3amenieHus. llefictBue Ha opraHusm uenoBeka. CriocoObl
MOJIyYECHUS] U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoeHuE MOJIEKYJIbl, B3aUMHOE BJIMSHUE THAPOKCOTPYIIBI U
O0eH3oapHOTO simpa. Ousznueckue cBoiictBa PpeHosa. OCOOEHHOCTH XUMHYECKUX
cBoiicTB (penosa. KayectBennnie peakiuu Ha ¢eHon. TokcuuHOCTh (eHona.
Crnioco6sI nosrydyeHust ¥ npuMeHeHue ¢penosa. denondopmanbaeruaHas cModa.

KapOoHunbHble COENMHEHUS — albJETUIbl U KETOHBlL. DJEKTPOHHOE
CTPOCHHE KapOOHWJIBHOM Tpymnmbl. ['OMOJOTHYECKHE PSAbl albJACTHIOB U
KETOHOB, 0011as GopMmylia, ©30MEpHUsi U HOMEHKIaTypa. OU3nMdecKue CBOMCTBa
aJIbJETUJIOB M KETOHOB. XHMHMYECKHE CBOWCTBA QJIBJACTHUAOB U KETOHOB:
peakiuu npucoenrHeHuss. OKUCIEHUE albIeru0B, KaUeCTBEHHbIE PEAKIUN Ha
anpaeruapl. CrocoObl MOJIy4eHUs U MPUMEHEHUE abJAeTUI0B U KETOHOB.

OnHOOCHOBHBIE —TpeeiabHble KapOOHOBBIE KHCIOTHL. (OcoOGeHHOCTH
CTpOEHHUSI MOJIEKYJ] KapOOHOBBIX KHCIOT. M3omMepuss W HOMEHKIATypa.
®duznyeckue CBONUCTBA OJIHOOCHOBHBIX TPEEIbHBIX KapOOHOBBIX KHCIOT.
Bogoponnbie cBA3M MeXAy MOJIEKYJaMU KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOICTBA: KUCJIOTHBIE CBOMCTBA, PEaKIvs dTepUUKAIIINHU, PEAKIIUU C YIaCTHEM
yII€BOAOPOIHOTO panukana. OCOOEHHOCTH CBOMCTB MYpPaBbUHOM KHCIIOTHI.

[losTHe O TPOMZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax.
MHoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HENPEACIIbHBIX H
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, TUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NAJIbMUTUHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIOTHI.
CriocoObl IoNTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnbie »¢upsl. ['omonorndyeckuit psia, obmas dopmyna, H3oMepus |
HOMEHKJIaTypa. OU3NUECKHUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOU CpeTIe.

Kupsl. Crpoenue, puznueckre U XUMUIECKHUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M TenouHoi cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COISpKAIINX
OCTAaTKH HEMPEIENbHbBIX )XKUPHBIX KUCIOT. JKUpbl B IpUpo/IE.

Mpbu14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapaktepuctuka yrieBoaoB. Kmaccudukarus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, aezokcupu603a. PU3NUECKHE CBOWCTBA W HAXOXKICHHUE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QIbJACTHAHOW TPy, COIUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.
[IpuMmeHeHne TIOKO3bl, €€ 3HAYeHUE B JKU3HEACSATEIIbHOCTH OpraHu3Ma.
Hucaxapuabl: caxapo3a, MallbTO3a M JIaKTo3a. BoccTaHaBiIMBaIINEe U



HEBOCCTaHAaBIMBAKOILKE aucaxapuibl. ['uaponus nucaxapunoB. HaxoxneHnue B
npupoae U npuMeHeHue. lloamcaxapuipl: Kpaxmall, TJTUKOI€H W LEJUTI0I03a.
CrpoeHre MakpoMOJIEKYJ Kpaxmaja, IIIMKOT€Ha W LEeJUI003bl. Pusnyeckue
CBOMCTBA KpaxMajla M LEJUIIOIO03bl. XHMMHUYECKHE CBOMCTBA Kpaxmala:
TUAPOJIN3, KAueCTBEHHAs peakuus ¢ HoJO0M. XHUMHUYECKHE CBOWCTBA
LEJUIIONIO3bl: THAPOJIW3, MojydeHue d¢upoB 1emwnono3pl. Ilonarue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCHEepUMEHTAJIbHBIE METO/bl HM3Y4YEHHUsl BEIIECTB M UX NPEBPALLCHUMN:
pPacTBOPUMOCTh PA3JMUYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE 3TAaHONA C
HaTpUEM, OKHCIICHUE 3TWIOBOIO CIIMPTA B aJBIECTHUJ HAa PACKaJICHHONW MEIHOU
IPOBOJIOKE, OKHCJIIEHME 3THUJIOBOTO CHUPTa AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), KAUECTBEHHbIE PEAKIMM Ha albJeruabl (C
ruapokcuiom  auammuncepeopa(l) u  ruapoxcugom  menu(ll)), peaxuums
rauepuHa ¢ rugpokcugom  Mmeau(ll), xumuyeckue CBOICTBa pacTBopa
YKCYCHOM KHUCJIOTBI, B3aUMOJECHCTBHME pPacTBOpa TIJIFOKO3bl C THUJPOKCUIOM
meau(1l), B3aumoaeicTBue KpaxMana ¢ MOJIOM, PEIICHHE IKCIEPUMEHTAIbHBIX
3amay o temaMm «CrupTthl U QeHoinbl», «KapOoHoBble KHUCTOTHL. CIlOXKHBIE
a3(UpbI».

A30TcoJep:Kaniue OpraHudecKue coeJMHeHusl.

AMUHBI — OpraHMyYeckue Npou3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: alu(paTUYECKUE U apPOMATUYECKHE, TEepBUYHbIC, BTOPUYHBIC U
TpetuuHble. CTpoeHue MoJeKy, obmas hopMmyna, n3oMepusi, HOMEHKJIATYpa U
¢usnueckre cBoicTBa. XUMHUYECKOE CBOMCTBAa anupaTUYECKUX aMHUHOB:
OCHOBHBIE CBOWCTBA, aJKUIMPOBAHME, B3aUMOJEHUCTBHE NEPBUYHBIX AMHHOB C
a30TUCTON KUCIOTOU. COJIM alKUIaMMOHHS.

AHUIMH — NpeAacTaBUTENb aMHHOB apoMarndyeckoro psnpa. CrpoeHune
aHWIMHA. B3aumMHOEe BIMsSHHME Tpynn aroMOB B MOJEKYJIE aHWIMHA.
Oco0eHHOCT XUMHUYECKUX CBOMCTB aHWIMHA. KayecTBeHHblE peakIuu Ha
aHwInH. CrnocoObl IMOJlydeHUS] U TPUMEHEHHE aau(paTHUYECKUX aMHUHOB.
[TonyueHnue aHuIMHA U3 HUTPOOEH30IA.

AmuHoxkucnotsl. HoMeHkiiatypa u nsomepus. OTaenpHble IpeIcTaBUTENN
0-aMHHOKHCJIOT: TJMUWH, alaHuH. @Ousndyeckue CBONCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA aMHHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX
COEMHEHMH, peaklys MOJIMKOHIEHCAMU, 00pa3oBaHHE NENTHIHON CBS3MU.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MIENTH/OB.

benku xak npuponHbie nonuMepsl. [lepBruHas, BTOpUYHas U TpETHYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OEIKOB: THMAPOIU3, JIEHATyparus,
KayeCTBEHHbIE PEAKIIMU Ha OEIKH.

OKCHEpUMEHTAIBHBIE METOJbl W3YUYEHUS BEIIECTB M MX NPEBpaALICHUI:
pacTBOpeHHE OEJKOB B BOJE, AcHATypalus OEIKOB IPU HAarpeBaHUH, LBETHBIE
peakuuu Ha O€JIKM, pEeIIeHWE JSKCHEPUMEHTAIBHBIX 3aJad 10 TeMaMm
«A3oTcofepkalmue  OpraHMYeckue  coequHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbIcOKOMOJIEKY ISIPHBIE COCAUHEHMS .

OCHOBHBIE MOHATHS XHMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHUM:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUH, CPEIHSs
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — NOJIMMEpHU3aliys U MOJIUKOHACHCALHS.

[lonumepHblie Martepuansl. IlmacTmaccbl (IOJMATUIIEH, IMOJMIPONUIIEH,
MOJINBUHWIXJIOPU, MOJHUCTUPOJ, TOIUMETHIMETAKPWIAT, IOJIMKapOOHATHI,
noJMATHIIeHTepepTanaT). Y THin3auus 1 nepepadboTka MmiacTHKa.



DnacToMephl:  HAaTypaJbHBIH  KaydyK, CHHTETHYECKHE  KaydyKH
(OyTamueHOBbIN, XJIOPOMPEHOBBIN, H30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTtypanbHble (XJIOMOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JaBCaH).

[Tonumepsr CHEIUATILHOTO Ha3HA4YCHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOISIINE MTOJIMMEPHI, OMOpa3iaraeMbie TOTUMEPHI).

OKCTIIEpUMEHTAILHBIE METOJbl M3Y4YEHUS BEIIECTB M WX IMPEBpaICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, Kay4yKoB, PpEIICHHWE OSKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«Pacro3naBaHne TIACTMACC M BOJIOKOHY.

PacuétHnle 3agaun.

Haxoxxnenne MoJeKyasipHOW (DOPMYJIBI OPTaHHYECKOTO COCAMHCHHS TI0
MAacCOBBIM JIOJIIM JJICMEHTOB, BXOJSAIIUX B €ro COCTaB, HAaXOXJICHUE
MOJICKYJISIDHOM (DOPMYJIBI OPraHUYECKOTO0 COCIUHEHHUS Mo Macce (00BEMY)
OPOJYKTOB CrOpaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakUi W/WIM MCXOIAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (DOPMYIIBI
OpPraHUYECKOr0 BEIISCTBA Ha OCHOBE €r0 XMMHYECKUX CBOMCTB MJIU CITOCOOOB
NIOJIYYCHHUS, ONpPEICIICHUE JOIU BBIXOJA MPOJYKTa PEAKIUU OT TCOPETUUYCCKU
BO3MOJKHOTO.

MexXnpeIMeTHBIC CBS3H.

Peanuzanmss MeEXIpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPraHHYCCKOU
xumur B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX IOHATUH, TaK W TOHSITHH, TPHHITBIX B OTICIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TMOHSATHUS: SBJICHUE, HAay4YHbIA (aKT,
TUMoTe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukainus, HaOIoAeHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

®uzuka: MaTepusi, aToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIa,
HSHEPreTUYECKU YPOBEHb, BEUIECTBO, TeJI0, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHUE BEIMYMHBI, CIUHUIIBI U3MEPEHUs, CKOPOCTh, YHEPTHS,
Mmacca.

buonorus: kierka, opraHusM, 23KOcHUcTeMa, Owmocdepa, MeTaboIHU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA U reTepoTpOodHBIA TUIT MUTAHUSA, OPOKEHHUE,
dboToCcUHTE3, IbIXaHWE, OCJKHU, YIJIEBOIbI, >KUAPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHonorusi: MHUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO IHUTAHUSA,
MOIOIIUE CPEJICTBA, MaTEPHAIBl U3 HCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMUA

TeopeTnveckne OCHOBbI XUMHUMU.

AtoM. CocTaB aTOMHBIX sflep. XHUMHUYECKUU »dynemMeHT. W30Tomsl.
CtpoeHue 31eKTPOHHBIX 000I04Y€K aTOMOB, KBAHTOBBIC YHCIa. DHEPTETHUECKHUE
YPOBHH M TIOAYPOBHH. ATOMHBIE opOuTanu. Krnaccudukamms XUMHYECKUX
3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenre 371eKTPOHOB MO aTOMHBIM
opOuTansaM. DJIEeKTPOHHbIE KOH(MHUTYpallMd aTOMOB »JJEMEHTOB TIEPBOrO—
YeTBEPTOTO MEPHUOJAOB B OCHOBHOM U BO30OYKJAEHHOM COCTOSTHUH, DJICKTPOHHBIC
KOH(GUTypallui HOHOB. DIEKTPOOTPUIIATEILHOCTD.



[lepuonnueckunt 3akoH u llepuoamyeckas cucTeMa XUMHUYECKHUX
anemenTtoB  J[.M. MenneneeBa. CBsI3p  NEPUOAMYECKOTO  3aKOHA WU
Ileppoanueckor CUCTEMBl XMMUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOpUEU
CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOMUCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaam. 3HaueHue nepuoanudeckoro 3akona /.M. Menneneena.

XuUMHYECKas CBs3b. BUIBI XMMHUUYECKOM CBS3U: KOBAJCHTHAs, WOHHAasi,
MeTajndyeckas. Mexanu3Mbl 00pa30oBaHUsI KOBAaJEHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIIENTOPHBIA.  DHepruss W JauHa  CBi3u.  [lomspHOCTS,
HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexMONEKyJISIpHbIE B3aUMOICHCTBUS.

BanenTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKMM CTpPOCHHEM (Ha TMpuUMepe
COEJIMHEHUM 3JIEMEHTOB BTOPOI0 MEPUO/IA).

[IpencraBneHre O KOMIUIEKCHBIX coelMHEHUsIX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTesib,  JIMTAHJbl.  3HAY€HHWE  KOMILJIEKCHBIX
coennuHeHun. [IoHsATHE O KOOPAMHAIIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOTO CTpPOCHUA. THIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o gucnepcHeix cuctemax. Mictuaneie pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBasl J10J1s1 BEIIECTBAa B PacTBOpE, MOJIApHAsi KoHLeHTpauus. HaceIieHnbie
Y HEHACBIIIEHHbIC PACTBOPHI, PACTBOPUMOCTh. KpHcCTaioruaparsl.

Knaccudukamms ©U  HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
TpuBuanbHble Ha3BaHUS OTACIBHBIX NPEIACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukanums  XUMUYECKMX  peakiuid B HEOPraHUYECKON
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAIllCHHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemnoBeie 3¢ EKTsI
XUMHUYECKUX peakiuii. TepMOXUMUYECKUE YPABHECHUA.

CkopoCcTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX
¢dakropoB. ['oMmoreHHsie U reTeporeHHbie peakuuu. Karanus u kaTaiu3aTopsl.

O6patumMble ©W HeOOpaTUMBIE peaKIud. XHUMHUYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOTO PABHOBECHS: TEMIIEPATYPA, NABJICHUE U KOHILICHTPALUU BELIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle lartense.

OnexTponutuyeckas auccoruaius. CHiIbHbIE W CIIa0ble SJEKTPOJUTHI.
Crenenp auccormanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
menoyHas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 comen.
Peakuuu noHHOrOo OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens W BoccTaHOBUTENb. [Ipomecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
Baxueiiime OKUCIUTENIN M BOCCTAaHOBUTEIW. MeTojd AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
pa3oKEeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHU KaTAIM3aTOpPa, MOJAEIHU
KPUCTAJTMYECKUX  PEMIETOK, MPOBEICHUE peaKUuid HOHHOro OOMeEHa,
ONPEAEIEHUE CPEABl PACTBOPOB C MOMOIIBI0 HHAUKATOPOB, U3YUYECHHUE BIHSHHUS
pa3UyHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKkIuu U TMOJIOKECHHE
XUMHYECKOTO PAaBHOBECHS.

Heoprannuyeckasi Xumusl.



ITonoxenne HemeraiuioB B Ilepuoaumyeckonl cucreme XUMHYECKUX
sanementoB J[.M. MenaeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckrue CBOICTBa HEMETAIIOB. AJUIOTPOINUS HEMETAIIOB (HAa MpUMEpE
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
METaJJlaMd W HEMETAJUIlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | WMAPUIBL.
TormnuBHBIE 3JIEMEHTHI.

lNanorensl. HaxoxaeHue B mpupoe, CriocoObl MoTydeHus, Gu3ndecKkue u
XUMUYECKUE CBOMCTBA. ["amoreHoBoAOPOIBI. Baxuenmue
KHUCIIOPOACOJIEp)KAILlMEe  COEIMHEHUs  rajoreHoB.  JlaboparopHble  H
IPOMBIIIJICHHBIE CITOCOOBI MOTyYeHHs TaIoreHoB. [I[puMeHeHune rajloreHoB U ux
COCIMHCHUM.

Kucnopon, o30H. JlabopaTopHbie U MPOMBIIIICHHBIE CIIOCOOBI MOTYyYCHUS
kucioposia. Gu3nvecKkue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIopoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B Tpupojie, CHOCOOBI TMONy4deHUs, (U3UUECKHE U
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepoi(IV), okcua
ceprl(VI). Cepuucras u cepHasi KHCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHoil KucnoThl. [IpuMmeHenune cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoje, CrnocoObl MOTy4YeHUs, (Qu3nyeckue u
XUMHUYECKHEe CBOMCTBA. AMMUaK, HUTpuAbL. OKCUIbl a30Ta. A30THUCTas H
a30THasE KUCIOTHI M UX coju. OCOOCHHOCTH CBOWCTB a30THOM KHCIIOTHI.
[IpumeHneHue a30Ta U €ro COeNMHEHUN. A30THBIE YI00pEHUS.

®ochop. Haxoxnaenne B mpupoje, crnocoObl MoiydyeHus, puzndeckue u
xumudeckue cBorctBa. @ochuast u Gochun. Oxcunsl docdopa, dhochopHas
kucnora u e€ conu. [Ipumenenue docdopa u ero coegunenui. ocdopHeie
yI0OpeHus.

VYrinepon, HaxoxJIeHHWE B TNpuUpoje. AJUIOTPONHBIE MOIUGUKAIIH.
dusnyeckue W XUMHYCCKHE CBOWCTBA IMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Okcup yraepona(ll), okcun yriepona(IV), yroiapHas kuciaoTa u €€
coiii. AKTUBUPOBAHHBIN yroib, aacopouus. Oymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IpuMeHeHHe MPOCTHIX BEIIECTB, OOPAa30BaHHBIX YTJIEPOIOM, U
€r0o COeINHEHUH.

Kpemnuii. Haxoxaenue B mpupojie, CriocoObl MmoiayueHus, Gu3ndecKue u
xumuyeckue corctBa. Okcua kpeMuusi(IV), kpemMHueBass KUCIOTa, CHUJIMKATHI.
[IpumeneHnne KpeMHUSI U €ro coeauHeHHil. CTEKI0, €ro MOJyYEeHHE, BHJbI
CTEKJIa.

[Tonoxenne wMetaiuioB B llepuognueckord cucremMe  XMMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHUS DJICKTPOHHBIX O0OJIOYEK aTOMOB
MetamuioB. O6mue ¢u3ndeckre CBOMCTBa MeTauioB. [[pumeHnenne MeTasaioB B
ObITy 1 TexHuKe. CIiaBbl METaJIOB.

DNEKTPOXUMUYECKUA PpAl HampspkeHud MeTtauioB. OOmme crocoOb!

MOJTy4YECHUS METAJIOB: TUAPOMETAIITYPIHS, IAPOMETAILTYPTHS,
anexkrpometamnyprusi. [lonsitue o xoppo3uu meramioB. CrnocoObl 3alIUTHI OT
KOppO3HH.

O6mras xapakrepuctuka metamioB [A-rpynmsr [leproandeckoil cCUCTEMBI
XUMUYECKUX 73yeMeHTOB. Hatpuili u kamwmii: mnonydeHue, (uU3MYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MetaioB [IA-rpynnet [lepuoanyeckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajblui: MOdydeHue, (puznueckue u



XUMHUYECKHE CBOWCTBA, NMPHUMEHEHUE MPOCTHIX BEIIECTB U HX COCIUHEHHII.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUSI.

AJIOMUHUINA: TIOJIydeHue, (PU3NUECKMEe U XUMUYECKHE CBOMCTBA,
MPUMEHEHHUE TPOCTOr0 BEIIECTBA U €ro coequHeHuil. AMOTepHbIE CBOMCTBA
OKCHJIa ¥ TUAPOKCHIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI AITFOMUHUA.

OO6mast xapakTepucTUKa MeTaIoB MoOouHblXx noarpynn (b-rpymm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

OU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coearuHeHul. OKCUabI
u ruapokcunbl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U 1UXpoOMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpuMEeHEHUE Xpoma.

Ou3nNYeCcKue M XMMHUUYECKHE CBOMCTBA MapraHila M €ro COCIMHEHUM.
Baxneitmme coenunenuss wmapranna(ll), wmapranma(IV), wmapranna(VIl) wu
mapranua( VII). [lepmanranar kanusi, ero OKUCIUTEIbHbIE CBOMCTBA.

Ou3nNYecKue M XUMHUYECKHE CBOMCTBA JK€JI€3a U €ro COCIMHEHUM.
Oxcuapl, rugapokcuasl u conu skenesa(ll) u xenmeza(Ill). Ilomyuenue wu
MPUMEHEHHUE JKEJIE3a U €ro CIIaBOB.

du3nyYecKue U XMMUYECKHE CBOMCTBA MeU U €€ coeauHenuil. [Tomydyenue
U TIPUMEHEHHUE MEJIU U €€ COCIMHEHU M.

[uuk: nmonmydenue, puznueckue U XUMHYECKHUE CBONCTBA. AmdOTepHbIE
CBOWCTBA OKCHJAa U THUAPOKCHUIA IIMHKA, THUJIPOKCOKOMIUIEKCH I[MHKA.
[IprMeHeHne IUHKA U €r0 COCIMHEHMUIA.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBpALLICHUMN:
u3ydeHrne oOpasIoB HEMETAIOB, TOpeHue cephol, hocdopa, xene3a, Maruus B
KHUCIIOPOJIe, M3yYEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJEICTBUE
MICJIOYHBIX M IIEeJIOYHO3EMENbHBIX METalIoB €  BOJOM  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), B3aMMOJICHCTBUE LIMHKA M JKele3a C
pacTBOpaMy KHUCJIOT U IIENOYEl, KAUECTBEHHbIE PEaKIIMM HA HEOPraHUYECKHE
AHUOHBI, KAaTUOH BOJAOPOJAa W KATHOHBI METAIOB, B3aMMOJIEHCTBUE
TUAPOKCUAOB IFOMUHHS M IIUHKA C pacTBOPAMH KHUCJIOT M ILEJIOYEH, pelIeHne
AKCHEPUMEHTAIBHBIX 3aja4 1o TeMaM «l'anorens», «Cepa U €€ COeTUHEHUSN,
«A30T W Qochop u UX coemMHEHHs», «MeTamibl TJIABHBIX MOATPYIID,
«MeTtasibl TOOOYHBIX TOATPYIIID».

XUMHSA U KU3Hb.

Ponp xumum B obOecriedeHMH YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA.
[lonsiTHE © HAay4yHBIX METOJAaxX I[IO3HAHUS U METOHOJIOTMM HAyYHOIO
UCCIICJOBAHUS. Hayunsie IPUHIUIIBI OpraHHu3aluu XUMHUYECKOTO
mpou3BoCcTBa. [IpOMBINIIIEHHBIE CITOCOOBI TMOMYYEHUS BaXKHEWINHUX BEIIECTB
(Ha mpuMepe NPOU3BOACTBA AaMMHAKA, CEPHOW KHUCIOThI, METaHONA).
[IpoMpblITiuIeHHBIE CTIOCOOBI TMONYYEHUS! METAIOB M CIIaBOB. XHMMHYECKOE
3arpsi3HCHUE OKPYXKAIOWMIEH Cpeapl W €ro mnocieactBus. Ponb xumuu B
o0ecTicUeHUHN PHEPTETHIECKON OE301TaCHOCTH.

Xumusg U 300poBbe uenoBeka. JlekapcTBeHHble cpenctBa. lIpaBuiia
WCMOJIb30BAHUS JIEKAPCTBEHHBIX IpernapatoB. Ponb XWMUM B pa3BUTUH
MEIULVHBI.

XVMUS TIUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00OaBKHU. Poib xumMuu B
oOecreueHn MTUIIeBOM 0€30MMacCHOCTH.

Kocmernueckue u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBuna
0e30macHOr0 WCTOJIb30BaHMS TIPENapaTOB OBITOBOM XWMHUH B TOBCEIHEBHOU
KU3HU.

XuMHsST B CTPOMTENBCTBE: BAXKHEWILIHNE CTPOUTEIBHBIE MATEPHUAIIbI
(iemeHT, 6eToH).



XuMHusg B CEIBCKOM XO035iicTBEe. OpraHuyeckue W MUHEpaJbHbIC
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPUAIIbl, KPACKH, CTEKJI0, KEpaMUKa.
Marepuansl 11 5nekTpoHuky. Hanorexnonoruu.

Pacuérnsbie 3anaun.

Pacuértel: Maccel BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe€ WM 00BbEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKI[MU BELIECTB,
Macchl (00BbEMa, KOJMMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET MpUMeECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOIYKTa
peaKkuuM, €CliM OJHO W3 BEIIECTB JaHO B BHUAE PACTBOpPa C OMNPEICIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHIICHTpALlMM BEUIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTa pPEAKIUU OT
TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpenIMEeTHBIX CBSI3eM MpU  HW3yYeHUM OOmmEed u
Heopranmyeckoi xumuu B 11 Kilacce OCYIIECTBIAETCS 4epe3 HUCIOJIb30BAHUE
KaKk OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHUN, TaK M TMOHSITHH, MPUHSATHIX B
OT/CJIBHBIX PEAMETaX €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSTHUS: SBJICHUE, HAy4HbIA (DaKT,
TUIIOTE3a, TEOpHUsl, 3aKOH, aHaJu3, CUHTE3, KiacCU(pUKAIUs, MEePUOIUIHOCTD,
HaOJII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJIE/ b, MOJICIIMPOBAHHUE.

®dusuka: marepus, MHUKPOMHUP, MAKpPOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, HW30TONbI, PATUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUUECKUUN
ypOBEHb, BEIECTBO, TelO0, OOBEM, arperarHoe COCTOSIHHE BEIIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYWHBI, CJAMHMIIBI H3MEPEHHUS, CKOPOCTb,
SHEpPIHs, Macca.

buonorusi: kierka, OpraHusM, 3KOocUcTema, Ouocdepa, MeTabOIU3M,
MaKpO- U MHUKpPOAJIEMEHTHI, OCNKH, >KUPBI, YTIEBOAbI, HYKIIEUHOBBIE KHCIIOTHI,
(bepMeHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTHH B IKOCHUCTEMaX.

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

TexHomorus: XUMUYECKast MIPOMBIILIEHHOCTb, METaJuTyprus,
CTPOUTEINIbHBIE MaTepHualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHILEBAs
POMBIIIEHHOCTh,  (apMaleBTUYEeCKass MPOMBIIIICHHOCTh, MPOU3BOICTBO
KOCMETHYECKHX IMPENnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAIIOB,
ANEKTPOHHAs MPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEAHETO
oOmiero oOpa3oBaHUs BBIJICICHBI CJCAYIONIME COCTABIISIONINE: OCO3HAHUE
0o0y4JarolmuUMHCsT POCCUICKON TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH W CaMOOINPENACIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTb M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE MTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTh
CTaBUTh LIEJIU U CTPOUTH KUZHECHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3YyJNbTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKOW JeATETbHOCTU
o0ydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTh OMbBITA TO3HABATEIILHON U TPAKTUYECKON IEATETbHOCTU
00ydJaromuxcs B MPOIECcce peain3alui 00pa3oBaTeIbHON JeATeTbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00513aHHOCTEH, YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATEIBHOCTH IpPU CO3JaHUU
y4eOHBIX MTPOEKTOB, PEIICHNN YUeOHBIX U MMO3HABATENIbHBIX 33/1a4, BHITIOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3THUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIIEIUIO
OTCUYECTBCHHON XHMMHU;

yBOXEHHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUYECKOTO
MPUJIOKEHUSI XMUMUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYKH €CThb PE3YJbTar
JUIUTENbHBIX HAOMIOJEHUM, KPOIMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
IIOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

VMHTEpEeca W NO3HABATEIIbHBIX MOTHBOB B MOJYYEHHH U TMOCIEAYIOLIEM
aHanmu3e  WHPOpPMAMM O  TEPEAOBBIX  JOCTIIKEHHUSX  COBPEMEHHOMU
OTE€UYECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYalldd, CBSI3aHHBIE C XUMHUYCCKAMHU
SIBJICHUSIMHA, 1 TPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUECHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHILEH C
MO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUSA
MOCJIEICTBUH MTOCTYIIKOB;

4) popMuUpOBaHUS KYJbTYPHI 310POBbSI:



MOHUMAaHUS LEHHOCTEeM 370poBOoro M 0Oe3omacHoro oOpasza JKU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 mpaBui O€30MacHOro OOpalleHusi ¢ BELIECTBaMHU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYJIOBOU EATEIBHOCTH;

NOHMMAaHUS UEHHOCTH TMpPaBWI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30MacHOro0 TMOBEACHUS B CUTYalHUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIOAeH;

OCO3HAHUS  TIOCICACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIYEK
(ynoTtpeOieHus alnKorois, HAPKOTUKOB, KypeHUs);

5) TPy10BOT0 BOCTIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENbCKOM
NEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTrUX BUIAX
NesITebHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE B pEUICHUH MPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3yUeHHIO Mpodeccuil pa3inyHoro poza, B
TOM YHMCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOAIM Tpylda U pe3yjibTaTaM TpyAOBOHU
NEeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymield npodeccuu U peaanu3ainii COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, NHTEPECOB
U TTOTpeOHOCTEH 00IIEeCTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IEJIECO00Pa3HOr0 OTHOIICHUS] K MPUPOJIE KaK MCTOUHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOJHON U COLMAIBHOU CPEIbI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH JJIS
peuIeHns BOMPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUATUA JCUCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpaBIC€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLMAIIBHOM
NPAaKTHKE, CIHOCOOHOCTH W YMEHHs aKTUBHO MPOTHUBOCTOSATH HIEOJIOTUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs crneuUuKd XUMUU KaK HaAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUYN PAMOHATHFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IIEITOCTHOTO
IIPEICTABIICHUS 00 OKPYXaIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpOOJEM COXpPaHEHUs
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XUMHUU JUIsI COBPEMEHHOM
UMBWIK3aLUK: B €€ T'yMaHUCTUYECKOW HAMpPaBICHHOCTH M BaXXHOW pOJIA B
CO3JJaHUM HOBOW 0a3bl MaTEepUAIbHON KYJIbTYPbl, B PEIICHUH TJI00ATbHBIX
MpoOJIeEM YCTOMYMBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM,



MUIIEBOM W JKOJIOTMYECKOW O€30MacHOCTH, B PAa3BUTHU  MEIUIIUHBI,
00eCIeueHNH YCIOBHM YCIICIITHOTO TPYIa M AKOJIOTHYECKU KOM(OPTHON KU3HU
Ka)KJ0ro 4wicHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHHMAHHS CYIIHOCTA METOJIOB
MO3HAHUS, HWCIONB3YEMBIX B  €CTECTBCHHBIX  HAyKax, CIIOCOOHOCTH
WCITIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHaIW3a W OOBSICHCHUS SBICHUI
OKPYXXAIOMIEro MHUPAa W TMPOUCXOMSIINMX B HEM HW3MCHCHHUW, YMEHHUS JeNaTh
000OCHOBaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (AKTOB W HMMCIOIIMXCS
JTAHHBIX C TICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BATh XUMHUYECKHE 3HAHUS IS
pelIeHHs IPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUX;

WHTEpeca K TIO3HAHUIO, UCCIICT0BATEILCKON EATeIbHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTH K HENPEPBIBHOMY 0Opa3oBaHHMIO U
caM000pa30BaHUI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B pa3IMYHBIX  cdepax
npodeCCHOHATBHOM JIeITeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3ysbTaThl OCBOSHHS MPOrpaMMbl MO0 XUMHHU Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE i1 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEXKIUCIUTIMHAPHBIC (MEeXTpeIMETHBIC) oO1eHayYHbIe TTOHSTHS,
OTpaXKarIue IEeJOCTHOCTh HAyYHOW KApTUHBI MHUpPa U CIENU(PUKY METOJIOB
MO3HAHMS, WCIOJBb3YeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
SHEPrus, SIBJICHUE, MPOIlecC, CUCTEMa, HAy4YHbIM (akT, TPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOoBaHWEe, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCaIbHbIC yaeOHbIC IIEUCTBUSI (mo3HaBaTeNbHBIC,
KOMMYHHMKAaTUBHBIC, PpETyJATHBHBIE), oOecreunBamonme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPaMOTHOCTH Y COITMATLHON KOMIIETEHIIUHU 00YyYarOITUXC;

CIIOCOOHOCTH oOyyJarommuxcs HCIIOJIBL30BaTh OCBOEHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM IMPaKTHKE.

MeTtanpeaMeTHbIe pe3yJbTaThl OTPa’KalOT OBIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  IT03HABATCIbHBIMH, KOMMYHUKATHBHBIMA M  PETYJISTHBHBIMH
JICUCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh ILEIN JCSITEIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IIOCTaBICHHBIMHU
LEJISIMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBILLJICHUS
BBLICJISITh XapaKTEPHbIC MPU3HAKU MMOHSATUN U YCTAHABIUBATH UX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1Ji1 OOBACHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYXJeHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B paccMaTPUBAEMBIX
SBJICHUAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B MpOIlecCe TO3HAHMUSI  HUCIOJb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MpeoOpa3oBBIBATH  MOJACIbHBIC
MpEACTaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHUE XUMHYECKOHW pEaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3aj7ady, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX
peaxkiuu;

dbopmynupoBaTh 1€MW M 3a7a4d  KWCCJICJIOBAaHUS, HCIOJIb30BATh
MOCTAaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIUPOBAHHBIE BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS THUIIOTE3BI 10 TTPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHHUPOBAHUS U TPOBEICHUS
YUYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAaThH yMEHUsA HAOI0JaTh 3a
XOJIOM Tpollecca, CaMOCTOATENIIBHO IPOTHO3MPOBATH €ro  pe3yJbTar,
dopMynupoBaTh 00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTHU
PE3YNIBTATOB MCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

npUOOpEeTaTh OMBIT YYCHHUUYECKOM WCCIIEeNOBATEIbCKOH M MPOEKTHOMU
JEeSTENBHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIHLHOMY
NOUCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHUIO Pa3IuYHBIX
METOA0B MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHOOpMaIu (Hay4dHO-
NOMYJIsIpHAsT JIUTEpaTypa XUMHUYECKOTO COJACpKaHWs, CIpPaBOYHBIC MMOCOOMS,
pecypcsl aTepHeTa), aHanmu3upoBaTh MHPOPMALIUIO PA3TMYHBIX BUIOB U (popm
peACTaBICHUSA, KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTE;

dbopMyIHpOBaThH 3aNPOCHl M MPUMEHSITh PA3JIUYHBIE METO/BI ITPH TTOUCKE U
orOope wuHpOpMAIUKU, HEOOXOAMMOW IS BBIMOTHEHUS YYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

pHOOPETATh OMBIT MCIOIB30BAHMS WH(DOPMAITMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cXeMbl, TpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadecTBE CpEeACTBa NpU pabdoTe cC
XUMUYECKOW HWH(OpMalMEel: NPUMEHATh MEXIpeaAMeTHbIe ((du3znueckue Hu
MaTeMaTH4YecKue) 3HAKM W CHMBOJBL,  GOpMynbl, aOOpeBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XOJI€ IMajora
W/WIN TUCKYCCHM, BBICKA3bIBaTh UAECH, (POPMYIUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHON 3aa4H;

BBICTYTIATH C HpCSCHTaHHCﬁ PE3YyJIILTATOB MMO3HABATECJIBLHOM ACATCIIBHOCTH,
IMMOJIYYCHHBIX CAMOCTOATCIBHO WM COBMCCTHO CO CBCPCTHUKAMHU IIpU
BBIIIOJIHCHUN  XUMHUYCCKOTO  OKCIICPUMCHTA, HpaKTI/I‘IGCKOﬁ pa6OTBI 110
HNCCIICOIO0BAHHUIO CBOMCTB HN3y4YaCMbIX BCHICCTB, pCain3allun yqe6H0r0 ITPOCKTA,
151 (I)OpMy.HI/IpOBaTB BBIBOJbI IO PpE3yJibTaTaM HpOBCI[éHHBIX I/ICC.HGILOBaHI/Iﬁ
HYTéM COorjiaCoBaHUA HOBI/IHI/Iﬁ B XOJ€ O6CY)KI[€HI/IH 1 00OMeHa MHEHHSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTD, ONpeeNss e€ IeNu W 3aJaud, KOHTPOJIHUPOBATh U MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpuT™M ACHCTBUIM Mpu
BBIMIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hauboliee
b exTuBHBIN cocod MX pelIleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb AEATEIbHOCTH HAa OCHOBE CaMOAaHalIW3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3ylbTaThl OCBOEHUS MpOrpaMMbl IO XUMUHU Ha
yriayoJICHHOM YpOBHE Ha YpOBHE CpeaHEro oOIiero oopa3oBaHUS BKIFOYAIOT
cneruuyeckue sl yaeOHOTo MpeaMeTa « XMMUS HAyYHbIE 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMN M TTPE0oOpa30BaHUIO 3HAHUM,
BUJIbI JIEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHWI B
Pa3TUYHBIX YUEOHBIX CUTYAIHsIX, @ TAK)KE B peabHBIX )KU3HEHHBIX CUTYAIHX,
CBA3aHHBIX C XUMHUEW. B mporpamMme mo XWMHUU TNPEIMETHBIE PE3YyJIbTAaTh
MPEACTABIIEHBI IO TOJaM U3yUYECHHS.

10 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHU: O MECTE M 3HAUYCHWU OPTaHUYECKON
XAMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECMEeYeHUN YCTOMIHNBOTO
Pa3BHUTHI YEJIOBEUECTBA B PEIICHUHU MPOOIEM IKOJIOTHIECCKON, IHEPTETUIECKOM
M TuIeBod 0€30MacHOCTH, B Pa3BUTUM MEJULHMHBL, CO3JAHUU HOBBIX
MaTepHaioB, HOBBIX HMCTOYHUKOB HHEPTrUU, B OOECMEYCHUH PAlMOHAIBHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUKM MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIOBEeKa, a TaKXKEe HKOJOTMUYECKH OOOCHOBAHHOTO OTHONIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPEJE;



BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE TMOHATUS — XUMHUYECKUH SJIEMEHT, aToM, SJIpo U
9JICKTPOHHAs 000JI0YKa aroma, S-, P-, d-aTOMHBIE OpOWTAa M, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSIHUSA aroMma, rMOpuau3alus aTOMHBIX OpOMTaseid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATENIbHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, YIIIEpOJIHBIN
ckener, (QYHKIMOHAIbHAS TpyNIa, paaukail, CTPYKTypHbIe (HOPMYIIbI
(pa3BEépHYTHIC, COKpAIlIEHHBIC, CKEJETHBIE), HW30MEpHUsl CTPYKTypHas U
MIPOCTPAHCTBEHHAsI (TeOMETpUUecKas, ONTUYECKas), U30MEPhI, TOMOJIOTHUECKUN
psiZ, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOJ- U a30TCOJIepKalllue OpraHu4YecKue
COEIMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COCIMHEHUs;, TeOpuHU, 3aKOoHbl (mepuoaudeckuii 3akoH JI. M. MeHneneena,
TEOpHs CTPOCHUS opraHndeckux Bemiects A. M. BytnepoBa, 3aKkoH coxpaHeHUs
MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS] SHEPTUU MPU XUMUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JeKAIIUe B OCHOBE MOHUMAHMS MPUUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKUX SBJICHUW; TPEACTABICHUS O MEXaHHM3Max
XUMUYECKHUX peaKkIui, TEPMOAMHAMHUYECKUX u KUHETUYECKHUX
3aKOHOMEPHOCTSAX HX NPOTEKaHHWsS, O B3aWUMHOM BJIMSIHUM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHbIN 3P eKThl, opueHTaHTHI | 1
Il pona); dakromornueckue CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0€301MacHOM HCTOJb30BAaHUN BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JIeATEIbHOCTH 4YeJoBeKa, OOIIMX Hay4YHBIX MPHUHIIUIIAX
XUMUYECKOTO TPOM3BOJACTBAa (HA TMpUMEpPE NPOU3BOACTBA METAHOIA,
nepepaboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIISATH XapaKTEepHbIC MPU3HAKUA MOHATHH,
yCTaHABIIMBaTh MX B3aMMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHUSA
IIPY ONKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIB30BATh XUMHYECKYIO CUMBOJIUKY JJI1 COCTABIECHUSI MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (OopMy
OpraHUYECKUX BEIIECTB;

COCTaBJSITh YPAaBHEHUS XUMHUUYECKUX PpEAKUUNA U PpPaCKpbIBaTh UX
CYIIHOCTb:  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUid  MOCPEICTBOM
COCTaBIICHHUS AJIEKTPOHHOTO OajlaHca ATUX Peakiui, peakiuii HOHHOTO OOMEeHa
MyTEM COCTaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh  MOJEIM  MOJIEKYJ1 OpPraHUYeCKUX  BEIIECTB  JJIA
WUTIOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHaBJIMBATh NPUHAJIE)KHOCTh
M3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY KJIAacCy/TpyIie COEIWHEHWM, JaBaTh WM Ha3BaHUA II0
cucreMarnueckoii HomeHkinatype (IUPAC) u npuBoaAuTh TpUBHUAIIBHBIC
Ha3BaHUs [l OTHAENIbHBIX MPEICTABUTEIEH OPraHUYECKUX BEIIEeCTB (ITHUIICH,
aleTWJICH, TOJNYOJ, TJHWIEPHUH, OSTUJICHTJIUKONb, (EeHon, GOopMaIbaeru,
aneTanabIeruj, alleToH, MypaBbiHasl KUCIIOTa, YKCYyCHasi KUCI0Ta, CTEapUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AHWJIUMH, JUBUHWUII, U30TIPEH, XJIOPONPEH, CTUPOI U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHHS OMNPEACNATh BHUJ XUMHUYECKONH CBS3U B
OpraHUYECKUX COEJUMHEHMSIX (KOBaJ€HTHAs W HWOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaThb COCTaB, CTPOECHUE,
bu3nYecKue U XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB  OPraHMYECKMX BEIIECTB: AJIKAHOB, IMKIOAJKAHOB, AJIKCHOB,
AJKAJIMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, O€JIKOB, yriIeBOA0B (MOHO-, IU- U
MOJINCaXapuJioB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HUMU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIMH C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yMEHHUS TMOATBEPXkIAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCIUHEHUM
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOT'O BIIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapaKTEePU30BaTh HUCTOYHUKH
yIIE€BOJIOPOTHOTO ChIpbsi (He(pTh, MPUPOAHBIA Ta3, Yroiib), CHOCOOBI €ro
nepepadboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTb BIAJCHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAax TO3HAaHWS —  HAONIOJACHWUH, W3MEPEHHUHM, MOJCIMPOBAHHH,
AKCTIEPUMEHTE (PEATbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUSI;

chOpMUPOBAHHOCTh ~ YMEHHS  NPUMEHSTh  OCHOBHBIC  OIEpaIuu
MBICIIUTEILHON JESITeIbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHUEe, 0000IIeHue,
CUCTEMATH3aLUI0, BBIBICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3eM — JIA
U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AaUMOCBSI3h XUMHUUYECKUX 3HAHUHN
C TMOHATHUAMHU U TMPEICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 0ojiee OCO3HAHHOTO TMOHUMAHHUS CYIIHOCTH MAaTepUaIbHOTO €IUHCTBA
MHUpa, WCIOJb30BaTh CHCTEMHBIE 3HAHUS IO OPraHUYECKOM XUMHUU IS
OOBSICHEHHUS M TPOTHO3UPOBAHMS SIBIICHUU, MUMEIOIIMX €CTECTBEHHO-HAYYHYIO
IPUPOLY;

c(hOpPMHPOBAHHOCTh yMEHHI: TPOBOAUTH PACUETHI MO XUMHUYECKUM
dopMynaM © ypaBHEHHUSM XUMHUYECKHX pEaKIUid C HCIOIb30BAHUEM
dbu3mdyeckux BenMMuMH (Macca, O00BEM Tra3oB, KOJHMYECTBO BEIIECTBA),
XapaKTEPU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO
HAaXOXJICHUI0 XUMHYECKOW (OPMYJIbl BEIIECTBA MO HM3BECTHBIM MAacCOBBIM
JOJIIM ~ XMMHMYECKHUX  DJIEMEHTOB, MPOAYKTaM  CrOpaHusi, IUIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh ~YMEHHH: MPOTHO3HPOBATh, AHAIM3UPOBATH U
OIICHMBATh C TIO3UIUN HKOJOTHYECKON O€30MacHOCTH MOCIEICTBUS OBITOBOU U
MIPOU3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKa, CBA3AHHOM C TMepepadOTKOi
BEILIECTB, MCIOJIb30BAaTh IOJIYYEHHbIE 3HAHUS [JIs1 MPUHATHS TPaMOTHBIX
pelieHnii npooJieM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUHN: CAMOCTOSITEILHO TUTAHUPOBATH M MTPOBOIUTH
XUMUYECKUI SKCHEPUMEHT (MOJy4YeHUE U M3YYEHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHbIC PEAKIHMHU YIJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPTaHUYECKUX BEIIECTB, PEUICHHUE YKCIIEPUMEHTATbHBIX
3a/1a4 MO PACHO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIOJICHUEM MPABUII
0e3omacHoro oOpallleHHusI C BEIIECTBAMH U JA0OpAaTOPHBIM O00OPYIOBaHUEM,



(GopMynHpoBaTh LEdb HCCIACAOBAHUS, NPEACTABIATh B PA3IU4YHONU (Qopme
pe3yJIbTaThl IKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJII01aTh MpaBUiIa KOJIOTMUECKH LENecO00pa3HOro NOBEACHUS B OBITY
U TPYIOBOM JEATEIBHOCTA B IEISAX COXPAHEHUA CBOETrO 3J0POBbBS,
OKPYKAIOIIEN IPUPOAHOM CPEABI U TOCTUNKEHUSA €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHYECKOTIO ACHUCTBUSA HA >KUBBIE OpPraHU3MbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMUMAs cMbIch nokazarens [1IK;

aHAJM3UPOBATH 11€7€CO00Pa3HOCTh IPUMEHEHUSI OPTAaHUYECKUX BEIIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHHUU: OCYIIECTBIATH IICJICHATIPABICHHBIA TMOUCK
XUMUYECKOW HMH(POpMAIIMKM B Pa3IUYHBIX HCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, cpeJcTBa MaccoBoi mHpopmanuu, MHTEepHET U Jpyrue),
KPUTHUUYECKH aHAIM3UPOBATh XUMUYECKYIO UH(POpMAIUIo, IepepadaThiBaTh €€ U
UCITIOJIH30BaTh B COOTBETCTBUM C MIOCTABICHHON y4eOHOM 3a1aueil.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUA Kypca «OOIias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABJICHUN: O MaTepUaIbHOM €JIMHCTBE MHDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SABJICHUI MPUPOJbI, O MECTE U 3HAYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJM B 00ECIICUCHUH YCTONIMBOTO
Pa3BUTHSA, B PEHICHUU MPOOJEM SKOJOTHMYECKON, IHEPreTUUECKON M IMUIIECBOM
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/IaHMH HOBBIX MaTEpPHATIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEYEHUH PAIMOHAIBHOTO MPUPOJIONIOJIb30BaHUS, B
(GbopMHUpPOBAaHUM MHPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3JI0POBBIO M TIPHUPOIHOU
cpene;

BJAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINE TOHATUS — XUMUYECKUU DJIEMEHT, aToM, fAp0 aToma,
M30TOIBI, DJJIEKTPOHHAass 00o0JI0YKa aroma, s-, P-, O-aromHBIe OpOHMTAIH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aTroMa, TUOpHIMU3aIs aTOMHBIX
opOuTasieil, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasi CBS3b (KOBAJEHTHAsl, HOHHAs, METaJUIMYecKas,
BOJAOpPOAHAs), KpHCTaJUIMYecKash pelETKa, XUMUYEcKas peakuus, pacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, DJIEKTPOJIUTUYECKAs IJUCCOLUALNS, CTEIEHb
JUCCOLMAlNM, BOJOPOJHBINA IOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTEIID,
TEIUIOBOM A()PEKT XUMUYECKON pPEaKIuu, CKOPOCTh XHMHUYECKOW PEaKIIH,
XUMUYECKOE PpaBHOBECHE;, TEOPUU M 3aKOHBI (TEOPHUSl BIEKTPOIUTHUYECKON
nucconuanuu, nepuoanyeckuii 3akoH .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaCChl BEUIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU NPU XUMUYECKUX
peaKIusiX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIDHOM M HAJAMOJIEKYJISIPHOM YpPOBHSX; NPEACTABICHUSA O
MEXaHU3MaxX XHMHUUYECKHX pPEaKIUW, TEPMOJMHAMHUYECKUX W KUHETHUYECKHUX
3aKOHOMEPHOCTSAX HMX NPOTEKAHUSA, O XMMHUUYECKOM DPAaBHOBECUH, PACTBOpaX H
JUCTIEPCHBIX CUCTEMax; (PaKTOIOTHUYECKHE CBEJCHHS O CBOMCTBax, COCTAaBe,
MOJy4YEHUH M O€30MacHOM HCMOJb30BAaHUU BAXHEUIIMX HEOPraHUYECKHUX
BEIIECTB B OBITY M MPaKTHUUYECKOU IEATENbHOCTU YeJOBEKa, OOIIMX HAay4YHBIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOACTBA;



c(hOpMUPOBAHHOCTb YMEHUM: BBISIBIISITh XapaKTePHbIC MPU3HAKU MOHS TUH,
YCTaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE IOHSITHUA
MpY OMUCAHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHHUII;

c(hOpMUPOBAHHOCTh YMEHUS HCIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY IS
cocTaBlieHHs (QOpMyJ BEIIECTB M YypPaBHEHHH XHUMHUYECKUX pEaKLUi,
cuctematnueckyto Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUsA
OT/ICJIbHBIX BEILIECTB;

c(hOpPMUPOBAHHOCTb YMEHHUSI OMNpPEJENsATh BaJEHTHOCTb U  CTEIEHb
OKHCJICHUSI XUMHUYECKHX JJIEMEHTOB B COCIUHEHUAX, BUJ XUMHUYECKOU CBA3U
(koBaJieHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPOAHAs), TUIl KPUCTAIIIUYECKOM
PELIETKN KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJla XMMHMYECKON CBSI3M W THUIA KPUCTAJUIMYECKON peméTKu, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh YMEHMH: KJIacCU(PUIUPOBATh: HEOPraHUUYECKHUE
BEILIECTBA MO MX COCTAaBy, XMMHUYECKUE PEAKIUM IO PA3IUYHBIM IMpPU3HAKAM
(uMcny W cocTaBy pearupyrolux BEIIECTB, TEIIOBOMY 3G EKTy peakiuu,
U3MEHEHHMIO CTENEeHEW OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO
KaTajqu3aTopa W JIPYTUe); CaMOCTOATEIHHO BBIOMpPATh OCHOBAHHUS U KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHYECKUX PEaKIIH;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBhIBATh CMBICI MMEPUOJUUECKOTO 3aKOHA
J. W. MengeneeBa U JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINM;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh S3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHWYECKHX DJJEMEHTOB MEPBOr0O—YETBEPTOrO IIEPUOJOB
[leppuonnueckorn  cucremsl .M. MengeneeBa, UCHOJB3ys  IOHSITHUSA
«OHEPreTUYECKHEe YPOBHUY, «IHEPTeTHUCCKUE MOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTAINY», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKHUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
COeIMHEHUM T10 TiepuonaM u rpynmnam Ilepuogmueckout cucremsr 1. .
MenzeneeBa, BaJCHTHbIE BO3MOYKHOCTH aTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA BEIIECTB  PAa3JIUYHBIX KJIACCOB, IOATBEPKIATH
CYILLIECTBOBAHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOUIBI) YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUN;

c(hOpMHPOBAHHOCTh YMEHHSI PACKpPHIBATH CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUHA ITOCPEACTBOM COCTABJIIEHUSA SJIEKTPOHHOIO
OalaHca JTHX peaklUW; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIEHUS WX
MOJHBIX Y COKPAIIEHHBIX MOHHBIX YPAaBHEHMM; PEaKUUW TUAPOJIN3A; PEAKIUU
KOMITIEKcooOpa3oBanusi (Ha TMpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHMUS);

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKIHMN C YUETOM MX IHEPrETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM PEaKIMd B 3aBUCUMOCTH OT PAa3JIUYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECUS TIOJ
BIIMSHUEM BHENIHKUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHHsI XapaKTEPU30BATh XWUMUYECKHAE PEaKIIUH,
JIe)Kallle B OCHOBE MPOMBIIIJICHHOTO MOJIYyYE€HUs CEPHOW KHCIOTHI, aMMHUAKA,
oOlllMe Hay4Hble NPUHIUIBI XUMUUYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh



MIPUMEHEHHUSI HEOPTAHMYECKUX BEIICCTB B MPOMBIIUICHHOCTH M B OBITY C TOYKU
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMN O METOJaX HAyYHOTO
MO3HAHUS SIBICHUWA TPHUPOILI — HAOIIOICHHWE, W3MEPECHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (pEaNbHBII M MBICIICHHBIN), HCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TPH  DKCIICPUMEHTAIHLHOM
WCCJICIOBAaHUH BEIIECTB W I OOBSICHCHHS XUMHUYECKHUX SBJICHUH, MMEIONTUX
MECTO B MPHUPOJE, MPAKTHYCCKOW JCATEIHHOCTH YEJIOBEKa W B TOBCEAHEBHOM
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSTHSIMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHUMAHMSI MAaTEPHAIILHOTO SAMHCTBA MUPA,;

c(hOpPMHPOBAHHOCTh YMEHHS TMPOBOJIUTH PACUYETHI: C HCIIOJIB30BAHUEM
NOHSTHA  «MaccoBas JIOJS BEIIECTBA B  pacTBOpPE» H  «MOJIApHas
KOHIICHTPAIMs», MacChl BEIIECTBA WIM 00BbEMa Ta3za 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCE WM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIICCTB; TEIUIOBOTO 3¢ (deKTa peakiMM;, 3HAYCHHS BOJOPOJIHOTO IOKa3aTels
pPacTBOPOB KHUCJIOT M IIEJIOYEH C M3BECTHOM CTEICHBIO JIUCCOITMAIIMU; MacChl
(00BEMa, KoNMMUYECTBa BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIH OJHO M3 MCXOIHBIX
BEIICCTB JaHO B BHJAC pacTBOpa C OINPEACIEHHON MacCOBOW JIOJICH
PacTBOPEHHOTO BEIIIECTBA WJIM JJAHO B M30BITKE (MMEET MPUMECH); JOIU BhIXO/a
NPOJYKTa peakiuu; 00bEMHBIX OTHOLIECHUI Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSATEIILHO TUTAHUPOBATh M ITPOBOIUTH
XUMHYECKUN  JKCMEPUMEHT (MpOBEACHUE pEaKIuii HOHHOrO  OOMeHa,
MOJTBEPKJACHHE  KAueCTBEHHOIO  COCTaBa  HEOPraHMYECKHX  BEIIECTB,
OTIpEeJICICHHE CPEebl PACTBOPOB BEIIECTB C MOMOIIBI0 MHIUKATOPOB, U3yUEHUE
BIIMSTHUSL PA3JIMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOW peaklvu, pelleHue
AKCIIEPUMEHTANIBHBIX 3adad no TemaM «Metamne»y u  «Hemetamns») ¢
coONIo/IeHneM MpaBuUil  0e30macHOro  OoOpallleHusT ¢  BElIecTBaMU U
7a0opaTopHeIM  0OOpymoBaHWEM, GOPMYIHUPOBATH Iedb  HCCIIEIOBaHMUS,
NPEJICTABIISATh B PA3IMYHON QopMe pe3ylnbTaThl IKCIIEPUMEHTA, aHAIU3UPOBAThH
U OLICHUBATh MX JJOCTOBEPHOCTD;

chOpMHPOBAHHOCTh ~ YMEHMI: cOONIOAAaTh MpaBUiia  TOJIb30BAHUS
XUMUYECKOW TIOCYZIOM W J1TabopaTOpHBIM OOOpYIOBaHHEM, OOpalIieHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSAMHU TIO BBIIIOJHEHHUIO JT1a00PaTOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKU IIeJIeCOOOPa3HOr0 TOBEICHUS B OBITY H
TPYJOBOM NIEATETHLHOCTH B IIENISIX COXPAHEHHS CBOETO 3J]0POBBS, OKPYKAIOIIEH
MPUPOAHONU Cpeabl W JOCTIKCHHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATH
OMMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIE OPraHU3MBI OMpPeneTEHHBIX
HEOPraHWYECKHUX BEIIECTB, IOHUMAs cMbIch nokaszareis [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBINA TMOUCK
XUMHYECKOH HH(OPMALHMK B Pa3IMYHBIX HMCTOYHHKAX (HAaydHas M Yy4eOHO-
Hay4Has JUTeparypa, Cpe/icTBa MaccoBoil nHpopmanmu, VIHTepHeT u apyrue),
KPUTHYECKH aHATM3UPOBATh XMMHYCCKYIO HH(POPMALHIO, IiepepabarbiBaTh e€ 1
UCIIOJIb30BaTh B COOTBETCTBMHM C TIOCTaBJICHHOW y4eOHOW 3amadei.
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OBILIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 102 3




11 KJIACC

HaumenoBaunue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN(POBbHIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbi padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
Ilepuoanueckas
1.1 P 9
cucremMa
XUMHAYECKUX
anemenToB 1. 1.
Meuneneena
Crpoenue
BEIIIECTBA.
12 11
MHuoroo6pasue
BEIIIECTB
XUMUYECKUE
1.3 19 3
peakuu
Hroro mmo pasneny 39
Paznen 2. Heoprannyeckasi XuMusi
2.1 Hewmeramnis 31 3
2.2 Mertaisl 23




Hroro no pazneny 54
Paznea 3. Xumusd u :KM3HL
MeTtoabI TO3HAHUS
3.1 B XUMUHU. XUMHUSA U 9
KU3HB
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO
YACOB I1IO 102

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Xumus / IM'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A., AkuuonepHoe o61miecTBo «31aTenbcTBo

«HpOCBCI_HeHI/IC»

METOAUYECKHUE MATEPHUAJIbI IS YYUTEJIA
Pabouyas mporpamma no xumuu 10-11 kimacc rabpuenss 1 yac

B Hegento 1o ¢roc 2023-2024

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

[Toptan dynmameHTanbHoro xumudeckoro oopazosanus ChemNet. Xumudeckass ”HGOpPMAIIMOHHAS CETh:
Hayka, oOpazoBaHue, TEXHOIOTHH

http://www.chemnet.ru ['azera «Xumusi» u cailT nist yautens «51 uay Ha ypoK XUMHUN»
http://him.1september.ru Equnas xommekmus LIOP: [IpeaMeTHast KommeKus «XuUMUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIC SKCIIEPUMEHTBI: XHMHSI.

Konnexkuus Poccuiickoro o011eo0pa3oBaTebHOr0 noprana



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickast onummnuaja NKOJIbHUKOB MO XUMUH
http://chem.rusolymp.ru Opranudeckas XuMusi: SIEKTPOHHBIN YUeOHUK JJISI CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBII yUEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUISIK: XUMHUSI

http://www.chemistry.ru JlucraniimoHHasi OJIMMIIMA/Ia 110 XUMHUHU: TeIEKOMMYyHUKAIIMOHHBIH
o0Opa3oBaTeIbHBIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JIucTaHIIMOHHBIC SBPUCTHYECCKUE OJTUMITAA]IBI TIO
XUMHU

http://www eidos.ru/olymp/chemistry 3anumareabHast XUMUS
http://home.uic.tula.ru/~zanchem U3 onpita padoThl yuutens xumuu: cait H.}FO. CricmanoBOM
http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoii

http://www 104.webstolica.ru Kimaccudukanust XaMru4ecKux peaxiui

http://classchem.narod.ru KouTpen — Xumust 11 Bcex: yueOHO-UHOOPMAIIMOHHBIA CalT

http://kontren.narod.ru Matepuanst kadeaps Gu3nIecKoit u KoIougHoN Xxumun FOxHOTO deaepanrbHOTO

YHUBEPCUTETA



http://www.physchem.chimfak.rsu.ru Meroauka o0yuenust xumuu: cailt kadenpsl xumuu HI'TTY
http://mctnspu.narod.ru Metoauueckoe o0beauuenne yunreneit xumun CeBepo-BocTouHoro okpyra ropojaa
MockBbl

http://bolotovdv.narod.ru HanoMeTp: HAHOTEXHOJIOTUUECKOE COOOIIECTBO

http://www. nanometer.ru OHnaiiH-CripaBOYHUK XuMH4eckux 31eMeHToB WebElements

http://webelements.narod.ru [lonynsipHas OuOIMOTEKa XUMUUECKUX DJIEMEHTOB






