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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast nporpamMma o XMMUHU Ha ypOBHE CpeaHEro o01iero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 obOpazoBanuum B Poccuiickoit
®denepanuny, TpeOOBaHW K pe3yibTaTaM  OCBOCHHS  (enepalbHOM  00pa3oBaTelbHON
nporpammsl cpenHero obmero obpazoBanus(POII COO), npexacraBieHHbIX B DenepaibHOM
rocyJapcTBeHHOM oOpasoBaTensHoM cTranaapre COO, c¢ yuérom Konuemnmuu npenojgaBaHus
ydueOHOro mpeamera «XuMus» B 00pazoBarenbHbIX opranusanusx Poccuiickoit denepannm,
peanu3yomuX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMbl, 1 OCHOBHBIX IOJIOKeHUH «CTpaTeruu
pasButus BocnuTanus B Poccuiickoit denepanun Ha nepuon no 2025 roma» (Pacnopspkenue
[IpaButensctBa PD 0T 29.05. 2015 Ne 996 - p.).

XuMHsL Ha YpOBHE YIIyOJEHHOIO H3YyYEHHUS 3aHMMAaeT BaXHOE MECTO B CUCTEMeE
€CTECTBEHHO-HAay4yHOro oOpa3oBanusi yuwammxcsi 10-11 xmaccoB. M3ydenue mnpenmera,
peamm3zyeMoe B YCIOBHSX JU(QEepeHIIMPOBAHHOTO, MPOGUIBHOrO OOYyYeHHUs, IPU3BAHO
obecrieunTh 00IIE00pa30BATENBbHYI0O U OOMIEKYIBTYPHYIO TMOATOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO0 JJIsl ajanTaluu UX K OBICTPO MEHSIOIIMMCS YCIOBMSIM JKU3HU B COLIUYyME, a
TaKKe UI TPOJNOJDKEHUST OOyYeHHUs B OpraHU3alMsax Mpo(ecCHOHATBLHOrO 00pa3oBaHHUsA, B
KOTOPBIX XUMHS SIBJIETCS OJHOU U3 MPUOPUTETHBIX JUCLIUILINH.

B mnporpamMe no XuMHMM Ha3Ha4YeHHE IpeaMeTa «XHUMHA» MOJy4yaeT MOJAPOOHYIO
HMHTEPIPETALIMI0 B COOTBETCTBUM C OcCHOBomosararomumu nosoxeHusmu ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, CoiepKaHUsI, pe3yIbTaTOB 00yUYeHUs U TpeOOBaHUI K YPOBHIO
MIOArOTOBKHM BBITYCKHHUKOB. CBHUIETEIBCTBOM TOMY SBJISIOTCS CJIEIYIOIIME BBIIOIHIEMbIE
MPOrpamMMoil 10 XUMHUH (PYHKITHH:

. nH(OpPMaLIMOHHO-METOIMYECKasl, peanu3alus KOTOpold oOecreunBaeT MOJIydYeHHe
IIPEJCTaBICHUS O LIeNsAX, COAEp)KaHUM, oOmiel crpareruu oOy4yeHMsl, BOCIUTAHUSA U Pa3BUTUA
o0yyJaromuxcs CpeJICTBaMH MPEeAMETa, U3y4aeMoro B paMKax KOHKPETHOTO MpoduiIs;

. OpraHM3al[MOHHO-TNIAHUPYIOLAs, KOTOpas MpeaycMaTpuBaeT ONpe/esieHue: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEeHHUs y4eOHOro Marepuaa, KOJIUYeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJXO0J0B K (POPMHUPOBAHMIO COIEPIKATEIBHOW OCHOBBI
KOHTPOJISI M OLEHKH oOpa3oBaTeNIbHBIX JOCTHKEHUN OOydyarouMxcs B paMKax HTOrOBOM
aTTecTaluu B OpMe €IMHOTO FOCYJapCTBEHHOT O 9K3aMeHa 110 XUMHH.

[Iporpamma amst yriyOGnEéHHOTO U3YUYEHUS] XUMHHU:

. yCTaHABJIMBAET UHBAPUAHTHOE IPEIMETHOE COJIEpKaHKe, 00s3aTeNbHOE ISl U3YUCHUS B
paMKax OTAEIbHBIX MpoduIeH, MpeIycMaTpUBaET paclpeielIeHue U CTPYKTypUPOBAaHUE €ro 1o
KJ1accaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3iesaM Kypca;

. Ja€T MPUMEPHOE paclpe/ieieHHe y4eOHOro BPEMEHM, PEKOMEHIYEMOIO JJIsi U3YUYECHMS
OTJIEJIBHBIX TEM;

. npezsiaraeT NpUMEpHYIO MOCIeI0BaTENbHOCTh U3yUEHUs! yUeOHOro MaTepHuaia ¢ y4éToM
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3€H;

. Ma€T METOAMYECKYI0 HHTEpIpeTaluio Iefeld W 3aJad  M3ydyeHus ImpeaMera Ha
yriIyOJn€HHOM YpOBHE C YYETOM COBPEMEHHBIX HNPUOPUTETOB B CHUCTEME CpEIHEro oOILero
0o0pa3zoBaHMs, COJEPKATEIbHONH XapaKTEPUCTHUKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3zoBaTeNbHONM MPOTpaMMBl CpeAHEro oO0Iero oOpa3oBaHus (JIMYHOCTHBIX,
METaINpeIMETHBIX, IPEIMETHBIX), @ TAKXKe C YUETOM OCHOBHBIX BHJIOB yUeOHO-TT03HABATEIbHBIX
JEUCTBHI 00yJaroIIerocs Mo OCBOSHUIO COJICPKAHUS TIPEeIMETA.

[lo Bcem Ha3BaHHBIM MO3ULHUSAM B TIporpaMMe [0 XHUMHUU [PEAyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMMUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
mpenenaMi  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHUHU  00s3aTeNbHON  (MHBAapHAHTHOW)
COCTaBJISIOUICH coliepikaHusl y4eOHOro mpeaMeTa « XUMUsS» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro
BapHaTUBHOW COCTABJIAIOILEH, KOTOpask JOJDKHA ONPENEIATHCS B COOTBETCTBUM C HAIPABICHUEM
KOHKPETHOT'0 Ipoduiisi 00yUYeHHUs.



B coorBerctBUM ¢ KoHuentyaidbHbIMU ToNokeHUs MU PI'OC COO o Ha3zHayeHUH
peaMeToB 6a30BOro U yriayO0nEHHOTro ypoBHEH B cucteMe Au(epeHInPOBAaHHOTO 00y4YeHHS Ha
YPOBHE CPEIHEro 00IIero o0pa3oBaHMs XUMHUS Ha YPOBHE YTIyOIEHHOTO U3yYSHHs HAIpaBJICH
Ha pealn3alMio TPEeeMCTBEHHOCTH C MOCIEAYIOIMM 3TalloM IOJIyYEHUS XUMHUYECKOTO
oOpa3oBaHMsl B paMKax HW3Y4YEHHS CIEHUANbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHUX
JMCUUIUIMH B By3aX M OpraHU3alusix CpeaHero npodeccuoHaabHoro oopasoBanus. B 1ol cBsi3u
u3ydeHue mnpeaMera «XUMHUS» OpPHUEHTHPOBAHO IMPEUMYLIECTBEHHO Ha paclIMpeHUe U
yrayOleHne TEeOpeTUYeCKOW M MPaKTUYEeCKOH TMOATOTOBKM OOYyYaroIIMXCs, BBIOpaBIIMX
ornpenenéHHbIN NTpodmib 00yuyeHHs, B TOM YHCIIE ¢ NePCHEeKTUBON MOCIEIYIOMEro MOTyYeHus
XHUMHAYECKOTO 00pa30BaHMsI B OpraHu3anusix npodeccuoHansHoro odpasosanus. Hapsimy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k mimaHUpPyEeMBIM pe3yJibTaTaM OCBOSHHUS GenepaTbHON
o0pazoBaTeIbHON MpPOrpaMMbl CpeaHero oOIiero oOpa3oBaHusl M3y4YeHHE HpeaMera «XUMHsD)
OpPUEHTUPOBAHO TAKXKE Ha pellIeHUE 3a7jad BOCIUTAHNS U COLMAILHOTO Pa3BUTHs 00yUarommxcs,
Ha GOPMUPOBAHNE Yy HUX OOIIEHHTEIUIEKTYyJIbHBIX YMEHHH, YMEHHI paliioHaIN3aluy y4eOHOoro
Tpy#Aa ©  OOOOIIEHHBIX CHOCOOOB  JIEATEIBHOCTH, MMEIOMIMX  MEXKIUCUUIUIMHAPHBIM,
HAJNPEIMETHBIN XapaKTep.

CocTaBigOIUMU NpeAMeTa «XUMHUS» Ha ypOBHE YIIyOJIEHHOIO HM3y4YeHUs SBIISIOTCS
yray0nénnbie Kypebl — «Oprannueckas xumusi» u «OOmias U HeopraHudeckas Xxumus». [Ipu
OIIpEeECTICHUN MOJAX0A0B K OTOOPY M CTPYKTYpHOH OpraHu3alMM COAEP)KaHUS ITUX KYpCOB B
nporpaMmMme 1Mo XuMuU 3a 0CHOBY NpHHATHI mojoxeHuss @I'OC COO o paznuuusax 6a30BOTO U
yIriayOnE€HHOTO YyPOBHEH U3yUEHUS MpeaMeTa.

OcHoBy conepxanusi kypcoB «Opranudeckas xumusi» u «OOmas U HeopraHudeckas
XUMUSD» COCTaBIISIET COBOKYITHOCTb NMPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa cUCTeMa 3HaHHWKM MOoNydaeT OmpeAeNEéHHOE TEOPETUYECKOe
JIOTIOJTHEHHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMH  00BEM
(akrosornueckoro marepuaia. Tak, Ha yriyOJI€HHOM YpPOBHE U3YyUEHHUs IperMeTa odecreueHa
BO3MOXKHOCTh 3HAUUTEIBHOTO YBETHYEHHUS O0O0bEMA 3HAHUH O XHUMHUYECKHX DOJEMEHTaX U
CBOWCTBAX MX COCJMHEHUI HAa OCHOBE pacUIMpeHHs W YriIyOJeHus MpPeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKON CBA3M U 3aKOHOMEPHOCTSIX MPOTEKAHMS pPEeaKLUi, pacCMaTPUBAEMBbIX C
TOUYKH 3PEHUS XUMUYECKON KUHETHKH U TepMOJMHAMUKHU. V3ydeHne nepruoanyeckoro 3aKoHa u
[lepuomuueckoil  cHUCTEMBbl ~XUMHUYECKHMX  3JIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUAX O CTPOEHUHU aTOMa. XUMHUYECKasl CBSA3b OOBSICHSIETCS C
TOUKHM 3PEHHS] YHEPreTHUECKUX W3MEHEHUH mpu e€ oOpa3oBaHUU U pa3pyILIEHUHU, a TaKKe C
TOYKM 3peHHs MexXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOIMOJHSIETCS
(hopMHpOBaHHEM MPEICTABICHUN 00 JIEKTPOXMMHUYECKHX MPOIEccax U 3IEKTPOJIN3E PacIIaBOB
U PacTBOPOB BeHIECTB. B Kypce OpraHM4eckod XUMHHM TPH PACCMOTPEHUU PEAKIHMOHHOMN
CIOCOOHOCTH COEAMHEHHH yJenseTcsi 0cob0e BHUMaHHUE BOIIpOcaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX PEeaKLHi.

Oco0oe 3HayeHHe MMeeT TO, YTO Ha COJAEp)KaHHE KYpPCOB XUMHH YTIyOJIEHHOIO YpPOBHS
W3Y4YeHHs JUIsl KIJIACCOB OmpenenéHHOro mnpoduis (TIaBHBIM 00pa3oM Ha HUX CTPYKTYpy U
XapakTep JOMOJHEHUM K O0IIel cucTeMe MpeaMEeTHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEKHbBIE
npenMeTsl. Tak, Hampumep, B COAEpXKaHUM IpeaMeTa i KJIacCOB XHUMHMKO-(PHU3UYECKOIrO
npoduns Gonpioe 3HaYECHUE OYAYT UMETh AJIEMEHTHl Y4eOHOro MaTrepuania mo oOue XUuMHuu.
[lpy m3ydeHuM mnpeaMeTa B JAHHOM Cllydae akIEHT OyJeT clelaH Ha OOLIHOCTh METOJIOB
M03HaHUs, OOLTHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUS
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS Macchbl M DSHEPruu, 3aKOHBI
TEPMOAMHAMHUKH, JIEKTPOJIN3A, IPEICTABICHHS O CTPOSHUH BEILECTB U APYTOE.

B TO e Bpems B colepKaHWU TpeaAMETa ISl KIIACCOB XUMHUKO-OHOJIOTHYECKOTO TPOQHIIS
0oNbIINK yAETbHBIA Bec OyleT UMETh OpraHuyeckas Xumus. B 3ToM ciaydyae mpemocTaBiseTcs
BO3MOKHOCTh 151 60siee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMHUYECKOM OpraHu3alMy KIETKH Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K HpPHUMEpY, TaKHE€ CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMMUJbI, OEJKU, YTIeBOJAbl, HyKJIEHMHOBbIE KUCIOTHI W apyrue. Ilpu stom



3HaHUS O COCTaB€ M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIECTB
CITy>KaT OCHOBOM JJIs1 U3yU€HUs CYLTHOCTH MPOIECCOB (POTOCHHTE3a, AbIXaHHUs, TUIIEBAPEHUSI.

B mnnane ¢opmupoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB [TO3HAHUS U ONbITA IPAKTUYECKOIO IPUMEHEHUSI HAyYHBIX 3HAaHUN M3y4YEeHUE MpeMeTa
«Xumus» Ha yriayOJa€HHOM YpPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C YYEOHBIMHU
IpeIMeTaMy, BXOASIIMMU B COCTaB IPeIMETHBIX o0acTell « EcTeCTBEHHO-HAYUYHbIE IPEAMETHI,
«Marematuka 1 uHQopmaTtuka» u «Pycckuil S3bIK U TUTEpATYpaY.

[Ipu u3yueHun ydeOHOro mpeaMera «XUMHsD Ha YrIyOJIEHHOM YPOBHE TakkKe, KaK Ha
YPOBHE OCHOBHOTO U CpeaHero obmero obOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3anaueit
MIEPBOCTETIEHHONW 3HAUYMMOCTH SIBIISIETCS ()OPMHPOBAHHWE OCHOB HAYKM XUMHH Kak 00JacTu
COBPEMEHHOI0 €CTECTBO3HAHUS, NPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa U OJHOTO W3
KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemienue 3Toil 3a1aun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
IpeMeTa MpernosaraeT peaan3aluio Takux Lesel, Kak:

e (opMuUpOBaHUE TPEJCTABICHUN: O MaTepUAIbHOM €IMHCTBE MHpPa, 3aKOHOMEPHOCTSIX U
II0O3HABAEMOCTU SIBJICHMM NIPUPOJABI, O MECTE XMMHHM B CHCTEME ECTECTBEHHBIX HAayK U €€
BEyLIEH poiau B 00ECIEYEHHH YCTOMYMBOIO PAa3BUTHUS UEIOBEUYECTBA: B PELICHUM IPOOJIEM
9KOJIOTMYECKOH, SHEPreTHYecKor U MUILEBOM 0€30MacHOCTH, B Pa3BUTUH MEIULUHBI, CO3aHUU
HOBBIX MAaTEpHaJIOB, HOBBIX HCTOYHMKOB JHEPIUH, B O0ECHEUYEHUH PpaAIMOHAIBHOI'O
MIPUPOIOTIONB30BaHMSI, B (POPMUPOBAHUN MUPOBO33PEHHS U OOIEH KyIbTYyphl YeNIOBEKa, a TAKKE
9KOJIOTMYeCKd 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO U MIPUPOJHOM CpeEIe;

e  OCBOECHHME CHCTEMbI 3HAHUU, JISKAIIUX B OCHOBE XUMHUYECKOIN COCTABJISAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTUHBI MUpa: (yHTAMEHTAIBHBIX MOHATHHA, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MIPE/ICTaBICHUM O CTPOEHUHU BEIIECTBA HA PA3HbIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSX HPOTEKaHUs
XUMHAYECKUX PEaKLUUH, O XUMHUYECKOM PaBHOBECHH, PAaCTBOPAX M IHMCIEPCHBIX CHCTEMax, 00
OOIIMX HAYyYHBIX MPUHLKIIAX XUMUYECKOTO IPOU3BOICTBA;

e (opmMupoBaHuEe y 00y4aIOUIMXCS OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAaHHOCTU CHCTEMHBIX
XMUMUYECKUX 3HAHUH Il OOBSICHEHHUs KIIIOYEBBIX UJAEH W MpoOJieM COBPEMEHHON XMMUH, IS
OOBSICHEHHSI W TPOTHO3UPOBAHMS SIBJICHUH, HMEIOIIMX €CTECTBEHHO-HAYYHYIO IPHUPOY;
IPaMOTHOTO PELIeHUs MPoOJIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS, aHAIN3a U OLICHKH C
MO3UIIMH  HKOJIOTHUECKON 0e30MacHOCTH TMOCIEACTBUNH OBITOBOM ¥  IPOU3BOJCTBEHHOU
NESITEIbHOCTH YEJIOBEKA, CBSI3aHHOM C XWMHUYECKHMM IIPOM3BOJCTBOM, HCIOJB30BAHUEM U
nepepaboTKOM BEIIECTB;

e yrayOjieHHMe NpPEICTAaBICHUH O Hay4YHbIX METOAAX I[IO3HAHMs, HEOOXOMUMBIX IS
MpUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUSI XUMUYECKUX SBIICHHM,
MMEIOIIMX MECTO B IPUPOE, B MPAKTUYECKON IEATEIBHOCTH U TOBCEAHEBHOM KU3HU.

B nmnnane peanuzanuu 1mepBOOYEPEIHBIX BOCIUTATEIbHBIX M Pa3BUBAIOLIMX (QYHKUUH
LIEJIOCTHOM CHCTEMBI CpEIHEro o0Iero oOpa3oBaHMsI NPU M3YyUYEHUU INpeaMera «XuMUus» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TAaKUE LIETTU U 3a]a4H, KaK:

e BOCNUTaHUE YOEXKIEHHOCTU B MO3HABAEMOCTU SIBICHUN MPUPOJIbI, YBAKEHUS K IMPOIIECCY
TBOpPYECTBA B 00JACTH TEOPETUYECKUX M MPUKIIAJHBIX UCCIIEAOBAHUHA B XUMHUH, (POPMHUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e  pa3BUTHE MOTHUBAIMM K OOYYEHHMIO W TO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTaHHIO HA OCHOBE YCBOECHHUSI O0IIEUENIOBEYECKUX [IEHHOCTEN;

e  pa3BUTHE IO3HABATEJIbHbIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyuaronuxcs, (HOpMHpPOBAHHE Y HHUX CO3HATEIHHOTO OTHOLIEHUS K CaMOOOpa30BaHUIO H
HENpepbIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIEIIHOM NMpodecCHOHaTbHOW M OOLEeCTBEHHOM
NEeSITEIbHOCTH, OTBETCTBEHHOTO OTHOILUEHHUS K CBOEMY 3/J0pPOBbIO U MOTPEOHOCTH B 310pOBOM
o0pase KU3HH;

e (opMupoBaHuMe yMEHUIl W HABBIKOB Pa3yMHOIO MPUPOAONOJIB30BAHUS, pa3BUTHE
9KOJIOTUYECKON KYJIBTYphl, MPUOOPETEHHE ONBITa OOIIECTBEHHO-TIOJIE3HON JKOJIOTHYECKOM
JESTEIbHOCTH.



OO6miee 4ncIo 4acoB, MPEITyCMOTPEHHBIX I M3YYCHHS XUMHUU Ha YIIIyOJICHHOM YPOBHE
cpenHero obmiero obpazoBanusi, cocraBusieT 204 yacoB: B 10 wmacce — 102 gaca (3 yaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HEIeINi0).

COJAEP)KAHUE OBYYEHMUA.
10 KITACC. OPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI OPraHUYeCKOl XUMHUH.

[IpenMeT u 3HAaYeHHE OPraHUYECKOM XWMHUHU, TMPEICTaBICHHE O MHOr000pa3uu
OPraHUYECKUX COECAUHECHUM.

DNEKTPOHHOE CTPOEHUE AaToMa YIJepojAa: OCHOBHOE U BO30YKIAEHHOE COCTOSIHHS.
BasieHTHBIE BO3MOXHOCTH aTOMa yriepoja. XUMHUUYEcKasl CBA3b B OPTaHUYECKUX COEIMHEHMSX.
Tunbel TubpuaM3anMyu aTOMHBIX opOuTanell yriaeponaa. MexaHu3mbl 00pa3oBaHUs KOBaJICHTHOM
cBsi3U (OOMEHHBIH M JIOHOPHO-AKIETITOPHBIN). THIBI MepeKphIBaHNsI aTOMHBIX OpOHTANEH, G- H
n-cBsi3u. OnuHapHas, JBOWHAas M TpolHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJIEKYyJax
opranundeckux BeuiecTB. [IoHsTHE 0 CBOOOIHOM pajuKaiie, HyKIeopuie 1 3IeKTpopue.

Teopust crpoeHust opranuyeckux coeauHeHuid A.M. bytiepoBa u  cOBpeMEHHbIE
MPEACTABJICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHNE TEOPUU CTPOEHUSI OPTAHMYECKUX COETUHEHUM.
Monekymsipable U CTPYKTypHBIe (Qopmyiibl. CTpyKTypHbIE (OpMYJIbl pa3iIUYHBIX BHUAOB:
pa3BEpHyTasA, COKpall€HHas, CKenerHasd. M3omepusa. Buuael wn3oMepum: CTPYKTypHas,
MIPOCTPAHCTBEHHAA. JJIEKTPOHHBIE H(PGEeKThl B MOJIEKYyJaX OPraHUYECKUX COEeJAMHEHUN
(MHIYKTUBHBIN 1 Me30MEPHBIN 3P (HEKTHI).

[IpencraBienne o KIacCUPUKAIIUU OpraHUYECKUX BemlecTB. [IoHITHE 0 QYyHKIIMOHATLHOM
rpynne. ['omonorus. I'omonorudeckue psaasl. Cucremaruyeckass HOMEHKIIATypa OpraHMYecKUX
coequHennit (IUPAC) u TpuBHanbHble HA3BaHUS OTACIBHBIX MPEACTABUTEICH.

OcobenHoctn M Ki1accHUKAIMS ~ OpraHWYecKux  peakuumi.  OKHUCIHUTENbHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU B OPraHUYECKON XUMHUHU.

OKCIEepUMEHTAIbHBIE METObl M3YUYEHHUsI BEIIECTB W WX NPEBPAILICHHI: 03HAKOMJICHUE C
oOpasliaMi OpraHMYecKUX BELIeCTB M MaTepHallaMd Ha MX OCHOBE, OMBITHI 110 MPEBpAILECHUIO
OpraHMYECKUX BEUIECTB INpU HarpeBaHuu (IJIaBJIeHHE, OOYIJIMBaHHWE U  TOPEHHE),
KOHCTPYMPOBAHHUE MOJENIEH MOJIEKYJI OPIraHMYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMosorudeckuit psii ankaHoB, ooOmias (GpopmMyiia, HOMEHKIATypa U HW30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI allKaHOB, SP3-TMOpUIN3aIvsi aTOMHBIX
opbuTaneit yriepona, 6-cBsizb. dusznyeckue CBOWCTBA aKaHOB.

XVMUYECKHE CBOWCTBA IKAHOB: PEAKIMM 3aMEILEHUs, N30MEpU3aliH, JEeTUIPUPOBaHUS,
UMKIM3alANA, THPOJIN3a, KpPEeKHHra, ropeHus. [IpencraBienne o MeXaHU3Me peakuui
pazuKaIbHOIO 3aMELLEHUS.

Haxoxnenue B npupose. CriocoObl OTyueHUs: ¥ IPUMEHEHUE aJIKaHOB.

Huxnoankanel. O6mas hopmysia, HOMEHKIATypa 1 u3oMepusi. OCOOCHHOCTH CTPOEHUS U
XUMHYECKUX CBOMCTB ManbIX (LUKIONpPONaH, IMKIOOyTaH) M OOBIUHBIX (IMKIIOTEHTaH,
IUKIIOTEeKCaH ) MUKI0aTKaHOB. CIOCOObI MONYYSHHS U TPUMEHEHHE ITUKIIOATTKAHOB.

Ankenbl. ['oMostorudeckuii psii amkeHoB, o0masi popMyina, HOMEHKIIATypa. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEHOB, SP2-THOpUAM3AIMS aTOMHBIX OpOuTaen
yriaepoaa, 6- u n-cBsi3u. CTpyKTypHas U reoMeTpudeckas (Luc-TpaHc-) uzomepus. duznueckue
CBOICTBAa aJKEHOB. XHWMHYECKHE CBOWCTBA: PEAKIMU MPUCOCIUHECHUS, 3aMEIICHUS B O-
MOJIOKEHNE NPU JABOMHOM CBA3M, MoiauMmepu3auuu U okucieHus. [IpaBuiio MapkoBHHKOBA.
KavecTBeHHble peakiuy Ha ABOIHYIO CBsA3b. CrIOCOOBI MOMYUYSHUS U TPUMEHEHHE aJIKEHOB.

Anxaguenbl.  Krnaccuduxamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUMPOBAHHBIE,
Kymyaupogantvle). OCOOCHHOCTH  SJEKTPOHHOTO CTPOGHHMSI W XHMHUYECKHX  CBOWCTB
CONpsKEHHBIX OUEHOB, 1,2- u 1,4-mpucoeaunenue. llonumepusanusi conpsKEHHBIX AMEHOB.
Crioco0bl TOJTy4YeHUsT U TPUMEHEHUE ATKANCHOB.




AnkuHbl. ["'OMOIOTHYECKUI psll aKMHOB, 00mas (Gopmysia, HOMEHKJIATypa U U30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneii yriepona. DPuU3NYECKUE CBOMCTBA aJIKMHOB. XWMHYECKHE CBOMCTBA: peEaKIUU
MPUCOEAUHEHUSI, AMMEPU3allud U TpUMepU3aluu, okuciaeHus. KucioTHble CBONCTBA aJKUHOB,
HUMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEeHHbIE peakuMM Ha TPOiHyIO cBsi3b. CrocoObl
MIOJIy4E€HHUS U IPUMEHEHNUE aJIKUHOB.

ApomaTtudeckue yrieBoJopo/ibl (apeHsl). ['oMonorunueckuii psj apeHoB, odmias Gpopmyia,
HOMEHKJIaTypa M U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH301a.
dusnueckue CBOWCTBA apeHOB. XMMHUECKHE CBOMCTBa O€H30J1a M €ro TOMOJIOrOB: peakluu
3aMelIeHUs] B OEH30JIbHOM KOJbIE M YIJIEBOJOPOJHOM pajavKalle, peakUud HPUCOETUHEHMUS,
OKHCJICHUE TOMOJIOroB OeH3oma. [Ipeacrarienne o0 OpUEHTUPYIONIEM JIEHCTBHH 3aMeCTUTENICH
B OCH30JILHOM KOJIbIIE HA MPUMEpE AJIKHIBHBIX PaJuKalIoB, KapOOKCHIBHOM, THIPOKCHIILHOM,
aMHHO- U HMUTPOTPYIIbI, aTOMOB TajgoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOWMCTB CTHUpOJIA.
IMomumepuszanust  cruposna.  CnocoObl  MOJNlydyeHUss M NPUMEHEHHE  apOMaTHUYECKHX
YTJIIEBOIOPOIOB.

[pupoansrii ra3. ITomytHsle HedTsHbIe Ta3bl. HedTh u €€ mpoucxoxneHune. KameHHBIH
Yrojb U TPOAYKTHI ero mnepepaboTku. CriocoObl mepepaboTku HedTH: TEPEeroHKa, KPEKUHT
(TepMHUYECKU, KaTaIUTUYECKui), pupopMuHr, nuponus. [Ipoaykrel nepepabotku HedTH, HX
MIPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckast CBA3b MEXy pa3IMUHBIMU KJIACCAMHU YTJIEBOAOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB. Peakuuu 3amereHus
rajJloreHa Ha TUIPOKCOTPYIILYy, HUTPOrpYyIly, IHAaHOTPYIIy, aMuHorpymmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOro pactBopa wiénoud. B3aumoneiictBue
JUTaJIOT€HAJIKAaHOB C MarHueM U IMHKOM. IIoHSATHE 0 MeTamIoOpraHMYecKMX COEIMHEHUSX.
Hcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE W TpPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIC METO/bl _M3YYCHMs BEIIECTB W WX TNPEBPALICHUHN: U3yUeHHE
(¢u3NYecKux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakUuit
YTIIEBOAOPOIOB PA3IMYHBIX KJIAcCOB (0OeciBeuynBaHHE OPOMHOW MM MOJHOW BOBI, PacTBOpa
NepMaHraHaTa Kajiusi, B3aUMOJCHCTBHE aleTHJIEHa C aMMHAuyHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyKEeHHE YIJIepoja M BOJOPOA B OPraHUYECKUX BEIIECTBAX,
MOJIy4eHHE STUJIEHA M HM3yYEHUE €ro CBOMCTB, O3HaKomjieHHE ¢ Koiekuusmu «Hedte» u
«Yroib», ¢ o0pasnamu IIacTMacC, KaydyKOB M PE3MHBI, MOJCIMPOBAHHE MOJEKYI
YTJIIEBOIOPOAOB U TaJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucnopoacoaep:xammye oprannyeckne coeMHeHNs.

[IpenensHble onHOAaTOMHBIE cnupThl. CTpoeHHME MOJIeKyJ (Ha NpuMepe MeTaHosla U
sTanosa). ['oMmonorudeckuit paa, oduas Gpopmyiia, H30MepHsl, HOMEHKJIATypa U KIacCU(PUKALIHSL.
@dusnyeckrue CBOWCTBA MpEAENbHBIX OJHOATOMHBIX CIHUPTOB. BoIOpoAHBIE CBS3M MEXKITY
MOJIEKYJIaMH ~ CIIUPTOB. XHMHYECKHE CBOMCTBA: peakUWU 3aMelIeHMs], JerujpaTaluu,
OKMCJICHHS, B3aUMO/JICHCTBHE C OPraHMUYECKUMHU U HEOpraHMYeCKUMH Kuciaoramu. KauecTBenHas
peakius Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHONA M METaHOJa Ha OpPraHU3M YeJIOBEKa.
CrniocoObl oJTy4eHUs U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

IIpocteie 3¢upsl, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH (PUBNYECKUX M XUMHUYECKHX
CBOMCTB.

MHoOroaToOMHbI€ CHUPTHl — ATHWICHIVIMKOJIb U ThuUepuH. Dusndeckue M XUMHUYECKUE
CBOWCTBA: PEAKLMU 3aMELICHMs, B3aUMOJICHUCTBHE C OPraHMYECKUMHM U HEOPraHWYECKUMHU
KHMCJIOTaMH, KaueCTBEHHAsl peaklis Ha MHOTOAaTOMHBIE cnupThl. IIpencraBienrne o MexaHuzMe
peakuuii HyKI1eopmIbHOro 3amenienns. JlelicTBie Ha opranu3m yenoBeka. CriocoObl MOTyYeHHS
U IPUMEHEHNE MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIIMSHHE TUIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
Owusnueckue cBorcTBa (eHonma. OcoOEHHOCTH XMMHUYECKUX CBOWCTB (peHonma. KadecTBeHHBIE
peakuuu Ha ¢eHon. Tokcumunocts (enona. CrocoObl MOMydeHHUsT M TPUMEHEHHE (eHoa.
denonpopManbeTHAHAS CMOJIA.




KapOoHuIIbHBIE COEAMHEHHMS — albJAErHAbl M KETOHBl. OJEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM rpynmbl. ['oMoJoruueckue psiipl aabIerHa0B U KETOHOB, oOmas Qopmya,
n3oMepuss U HoOMeHKiarypa. DHU3HuYeCKue CBOMCTBA AJBJIECTHUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa albJErW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJerusioB,
KayeCTBEHHbIE peakIMM Ha aimbaerujpl. CrnocoObl MOTy4YEeHUs M IPUMEHEHHE albJErHJIoB U
KETOHOB.

OAHOOCHOBHBIE TpefelibHble KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KuCIOT. M3omepuss m HoMmeHknatypa. DuU3MUecKue CBOMCTBA OJHOOCHOBHBIX
NpeaeNbHbIX KapOOHOBBIX KHUCIOT. BOMOpoJHBIE CBSI3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XHMMUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakuus STepUPHUKALUHN, PEaKLUU C
y4acTHEM YTIEBOJOPOIHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbHHOM KUCIOTHI. [loHsTHE
0 TIPOM3BOJIHBIX KapOOHOBBIX KUCIIOT — CIIOKHBIX 3dupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOMCTB HEIpPENENbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KHUCJIOT. [IpencTaBUTenn BBICIIMX KapOOHOBBIX KHCIOT:
CT€apUHOBAas, MAJIbMUTHHOBAs, OJICUHOBAs, IUHONEBAS, NUHONIEHO8AsA KACIOTH. CrocoObl
MIOJIy4E€HHUS U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxusie 3¢upsl. ['oMonornyeckuii psja, odmas Gopmyra, U30Mepus U HOMEHKIIATypa.
Pu3nYeCcKNe U XMMUYECKHUE CBOMCTBA: TUAPOJIN3 B KUCIION U LLEIOYHOM Cpene.

Kuper. Crtpoenne, GpuU3MUECKUe U XMMUYECKAE CBOMCTBA YXKHUPOB: THAPOJIH3 B KHUCIOW H
11e04HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIINUX OCTATKHA HENPEAEIbHbIX KUPHBIX
kucaoT. JKupsl B ipupoze.

MBpbUIa Kak COH BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepucTuka yrieBoaoB. Kiaccupukauus yriaeBonoB (MOHO-, JU- U
nonucaxapuabl). MoHocaxapuabel: IIOKO3a, (PYyKTO3a, rajiakrosa, pudosa, 1e30kcuproosa.
@dusnueckue CBOMCTBA M HaxoxiaeHue B mpupone. PorocuHre3. XHMHYECKHE CBOWCTBA
[JIIOKO3bl: pEaKUUMU C YyYacTUEM CHUPTOBBIX U aJbJAECTUAHOM TIpyll, CIOUPTOBOE U
MOJIOYHOKHCII0e OpoxeHue. IlpuMeHeHue TIUIIOKO3bI, €€ 3HAYeHHE B JKU3HEAEATEIIbHOCTU
opranusma. [lucaxapuapl: caxapo3a, MajlbTO3a WU JakTo3a. BoccraHaBiuBaromue U
HEBOCCTAaHaBJIMBawIue aucaxapuipl. ['maponus nucaxapuaoB. Haxoxxnenue B mpupone u
npuMmeHeHne. [lonmcaxapuapl: Kpaxmall, INIMKOT€H W Lemnono3a. CTpoeHne MakpOMOJIEKYJ
Kpaxmaja, TJUMKOT€Ha U LeJUIo03pl. (Pu3nueckue CBOMICTBA KpaxMalga M LEJUI0JIO3BL.
XHWMHUYECKHE CBOWCTBA KpaxMmania: TMAPOJIN3, KAaYECTBEHHAs peakuus ¢ HOoAOM. XUMHUYECKHE
CBOMCTBA LEJUTIOJIO3BI: THAPOJIN3, MOTy4YeHUe 3(PUPOB 1eUT0a03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBINA MIENK).

OKCIIEPUMEHTAIBHBIE METO/bl M3YYEHUs BELIECTB M MX MPEBPAIECHUN: PACTBOPUMOCTh
Pa3IMYHBIX CIMPTOB B BOJE, B3aMMOJACHUCTBHE 3TAHOJNA C HATPUEM, OKHMCIEHHUE JTHUIIOBOIO
CIUpTa B albJErMJ] Ha PACKAIEHHOM MEIHON IPOBOJIOKE, OKHCIIEHHE 3TUJIOBOIO CIHMpTa
JMXPOMATOM Kajiusi (BO3MOXHO MCIOJIb30BaHUE BHIEOMATEPUAIOB), KAUECTBEHHBIE peaKlUU Ha
anpaeruisl (¢ ruapoxkcuiom nuammuncepeopa(l) u ruapoxcunom meau(ll)), peakuus rioumnepuHa
¢ ruapokcuoM Meau(Il), xummuueckue cBONCTBa pacTBOPa YKCYCHON KUCIIOTHI, B3aUMOACHCTBUE
pactBopa TioK03bl ¢ ruapokcunom meau(ll), BzaumonelictBue kpaxmaia ¢ HOAOM, peIICHUE
SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TemaM «CupThl U GpeHob, «KapooHoBbie KucnoThl. Cll0KHbIE

3(hupb».
A3oTcoaepikalye OpraHnnyecKue coelMHeHusl.
AMHUHBI — OpraHM4YecKHe TIpOW3BOAHbIE aMMmHuaka. Kiaccudukanus  aMHUHOB:

anudaTUIECKUe U apoOMaTHYECKHUE; TIEPBUYHBIC, BTOPUYHBIC W TpeTHUHble. CTPOCHUE MOJIEKYII,
obmrast ¢popmyna, U30Mepusi, HOMEHKIaTypa U (PU3UYECKHE CBOWCTBA. XMMHUYECKOE CBOMCTBA
amn(paTUYecKuX aMHHOB: OCHOBHBIC CBOWCTBA, ATKHIUPOBAHWE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHHOB C a30TUCTON KHCI0TOH. CollN aJIKMJIIaMMOHHSI.

AHUIUH — MIPeACTaBUTENh aMUHOB apoMarudeckoro psjaa. CtpoeHue anuwinHa. B3anmuaoe
BIIUSIHUE TPYIIT aTOMOB B MOJIeKyJe aHmiInHa. OCOOCHHOCTH XWMHUYECKUX CBOWCTB aHWIIMHA.
KauecTtBennble peakiuu Ha aHWIMH. CrocoObl TOJYYEHHS W NPUMEHEHHE anupaTHYSCKUX
amuHOB. [lomydeHnue aHuIMHA U3 HUTPOOEH301a.



AmuHokucinotel. Homenknatypa u  uzomepus. OTthnenbHble  TPEACTABUTENN  OL-
AMUHOKHCIIOT: TJIMIHH, adaHuH. Ou3nuecKkue CBOMCTBA aMUHOKHUCIOT. XHUMHUYECKUE CBONCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OPraHUYEeCKHX COCAWHEHUH, peakius TOJUKOHICHCAIUH,
oOpa3oBaHHe TENTUIHON CBs3U. buojornyeckoe 3HaUeHHE aMUHOKUCIOT. CHHTE3 W THAPOIH3
MENTH/IOB.

benku kak mpupomHbie monuMephl. [lepBUdYHAas, BTOpHYHAS W TPETUYHAs CTPYKTypa
06enkoB. XMMHUYECKHE CBOMCTBA OENKOB: T'MAPOJIU3, JEHATYypallls, KaueCTBEHHBIE pEaKlUu Ha
OemnKu.

OKCIIEpUMEHTAIILHBIE METOJbl M3YYEHHUs BEHIECTB M WX MPEBPAILICHHUI: paCTBOPEHUE
OelKOB B BOJIE, IeHATypaIisl OCIKOB MPU HArpeBaHWH, [IBETHBIC PEAKIIMHM Ha OCNKH, pelIeHue
SKCIIEPUMEHTAJIbHBIX 337a4 1O TeMaM «A30TCOJIep)Kallie OpraHuYecKhue COCAMHEHUS» U
«Pacro3HaBaHue OPraHuYeCKUX COCIUHEHUIN.

BbicokoMoJieKyJIsIpHbIE COeTHHEHHS .

OcHOBHBIE TOHATHSA XWMHUU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IMOJIMMEPH3aIuU, CPeaHsIs MoyeKyispHas Macca. OCHOBHBIE
METO/bI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEANHEHUH — MOJIMMEPHU3aLUs U TOJUKOH/ICHCAIINS.

[Tonumepubie MaTepHuabl. [Tnactmaccel (moAuATUIIEH, MIOJIUIIPOIIUJIEH,
TIOJINBUHUITXIIOPU]I, MOTUCTUPOIL, MOMMMETUIIMETaKPUIIaT, MOJINKApOOHATHI,
MOJIMATUIICHTEepeTaNIaT). Y THIIM3ANK U TiepepaboTKa IIacTHKA.

DnactoMepbl: HaTypaibHBIH  KaydyK, CHHTETUYECKHME Kayuyyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIH, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHblE (XJIONOK, IIEPCTh, HIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIABCaH).

[Tonumeps! cienuanbHOTr0 Ha3HaYeHUs (TedIoH, KeBIap, AIEKTPONPOBOAAIINE TOTUMEDHI,
OunopaziaraeMbie TIOJTUMEDPHI).

OKCIICPUMEHTAIILHBIC METOJIbI M3YYCHHUs BEIICCTB M WX IPEBPAIICHHIA: O3HAKOMIICHUE C
oOpa3namMu TPHUPOAHBIX M HCKYCCTBEHHBIX BOJOKOH, IIJJACTMAacC, Kay4yyKOB, peIICHHE
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue Mm1acTMacc U BOJIOKOHY.

Pacuérnbie 3a1aun.

Haxoxnenue monexynsipHoi GopMyJibl OpraHHUYECKOr0 COSUHEHHSI 0 MAaCCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIINX B €ro COCTaB, HAXOXJACHUE MOJEKYISPHOH (GOPMYIIbl OPraHUYECKOTO
coequHEeHHUS 1O Macce (00BEMY) TPOIYKTOB CropaHHs, IO KOJMYECTBY BemllecTBa (Macce,
00BEMY) TIPOYKTOB PEAKIIMH M/UJIM UCXOTHBIX BEIIECTB, YCTAHOBIICHNUE CTPYKTYPHOH (hopMyITbI
OpPTaHMYECKOTO BEIIECTBA Ha OCHOBE €ro XMMHYECKHUX CBOWMCTB HIIM CIIOCOOOB MOIYy4YEHUS,
OIIpeIeTICHUE JIOJIU BbIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamnus MeXIpeIMETHBIX CBsI3€il MpU M3ydeHUW opraHudeckond xumuu B 10 Kkiacce
OCYIIECTBIISIETCS UYepe3 MCIIOJIb30BaHUE KakK OOIIMX eCTECTBEHHO-HAYYHBIX IOHSITHH, TaKk M
MTOHATHH, TPUHATHIX B OTACIBHBIX MPEMETaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAayuYHbIE MOHSTHS: SBICHUE, HAy4dHbIM (akT, rumoresa, TEOpHS,
3aKOH, aHAJIW3, CHHTE3, KiacCUUKaIMs, HAOII0JCHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIENb,
MOJIETUPOBAHUE.

Odusuka: marepusi, aToM, O3JEKTPOH, NPOTOH, HEHUTPOH, MOJEKYJa, SHEPreTUYEeCKHi
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEUIECTBA, (PM3MUYECKUE BETUUMHBI,
€IMHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTteMa, duocdepa, MeTabonu3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIA THI NUTaHUS, OpoXeHHe, (OTOCHMHTE3, AbIXaHHE, OEJKH,
YTIICBOJIBI, )KUPbI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTEI.

I'eorpacdus: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHomorus: MUIeBble TPOAYKTHI, OCHOBHI PAIlMOHAIBHOTO MUTAHUS, MOIOIIHUE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX H CHHTETHYCCKUX BOJIOKOH.
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Teoperuyeckne OCHOBbI XMMMH.

AtoMm. CocTaB aTOMHBIX sA1iep. XUMHUECKHH 31emMeHT. M3oTonbl. CTpoeHHe 3IeKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIE YHCJIA. ODHEPreTUYEeCKUe YPOBHU U TOAYPOBHU. ATOMHBIE
opoutanu. Kinaccupukanus XUMHYECKUX JIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
9JEKTPOHOB MO AaTOMHBIM OpOUTAISIM. DIIEKTPOHHBIE KOH(MUTYpalid aTOMOB 3JEMEHTOB
MIEpBOr0O—4YETBEPTOrO IMEPUOJOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHMM, 3JIEKTPOHHBIE
KOH(UTYpaIuy HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepmonnuecknit 3akoH u llepuoguueckas cucTemMa XUMHUYECKHX  3JIEMEHTOB
J.W. MenneneeBa. CBsi3b NEpUOAMUYECKOro 3akoHa U Ilepmonmyeckoll CHUCTEMBl XMMHYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUYECKHUX B3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX U CIIOKHBIX BEUIECTB IO TpYyIIaM H
nepuojam. 3HaueHue nepuoandeckoro zakona /[.1. Menneneesa.

XuMuueckas CBS3b. BUIBI XMMHYECKON CBS3M: KOBaJCHTHAS, MOHHAS, MeTalImdecKas.
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3W: OOMEHHBIN M JIOHOPHO - aKIIENTOPHBINA. DHEPTHs
U 1nuHa cBA3u. [lonspHOCTh, HAallPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM cBsA3U. KpaTHble
cBsA3U. BonoponHas cBsi3b. MeKMONEKYISIPHBIE B3aUMOICHCTBUS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTPOEHUEM (HAa NPUMEPE COEIUHEHUH 3JIEMEHTOB BTOPOTO
Iepuoja).

[IpencraBnenne O KOMIUIEKCHBIX coeaMHEHHsAX. (CoCTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JUTaHAbl. 3HAYeHHE KOMIUIEKCHBIX coeauHeHud. [loHsTHe O
KOOPAMHALIMOHHON XUMHH.

BemectBa MOJEKyJISpHOTO U HEMOJIEKYJSIPHOTO CTPOEHMs. THIBl KPUCTaNIMYECKHX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

IlonsiTue o qucnepcHeIx cucreMax. MctuHHble pacTBOpHI. IlpencraBienne o KOIIOUIHBIX
pactBopax. CrocoObl BbIpaXEHHs KOHIEHTPAllMM pPAcTBOPOB: MaccoBasi JOJs BELIECTBA B
pacTBope, MoOJspHas ~ KOHUEHTpanus. HacelllleHHble ¥ = HEHACBIEHHBIE  PAaCTBOPHI,
pactBopuMocTh. Kpucramioruapars!.

Knaccugukanuss u HOMEHKIAaTypa HEOPraHHMYECKUX BEIIECTB. 1pHUBHAIbHBIC HA3BaHHA
OTJIETBHBIX MPEACTABUTENEH HEOPTAHNYECKUX BEILIECTB.

Knaccugukanus XuMHUUeCcKuX peakiiii B HEOPraHMYeCKOH U OPraHNuecKO XUMHH. 3aKOH
COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHMs M NPEBPAIICHUS] SHEPIMM NPU XUMHUECKUX
peakuusix. TerioBble 3QPeKThl XUMUYECKUX peakiuuid. TepMoxumMuieckre ypaBHeHHUS.

CKOpoCTh XUMUYECKOM peakluu, e€ 3aBUCUMOCTb OT Pa3IHuHbIX (pakTopoB. ['oMoreHHsle
U TreTeporeHHble peakunu. Karanus u karanuzaropsl.

OOpatumple ©W  HeoOpaTuMble  peakiuu. XuMHYeckoe paBHOBecue. KoHcranTa
XMMHMUYECKOTO paBHOBecUs. DaKTOPBI, BIMSIOIMIME HA IIOJOKEHUE XHMUYECKOTO PaBHOBECHSL:
TeMIepaTypa, JaBJICHME M KOHLEHTPALUW BEIIECTB, YYacTBYIOUIMX B peakuuu. IlpuHnmmn
Jle UlaTenbe.

OnekTponutuueckas auccouuanus. CunbHble ©  crnadble  AMeKTponuThl. CTeneHb
mucconanuu. Cpefa BOJHBIX PacTBOPOB: KHUCIOTHAs, HEHUTpalibHasl, LienouyHas. BogopoaHbii
nokazarens (pH) pactBopa. ['unponus coneit. Peakiiuu nonHoro oomexa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb OKuciaeHUus. OKUCIUTENb U
BOCCTaHOBUTEINb. [Iponecchl OKHUCIIEHUS U BOCCTAaHOBJICHHS. BakHENIIME OKHUCIHMTENH U
BOCCTaHOBUTEIH. MeTOJI 3JIEKTPOHHOTO OajaHca. DIEKTPOIU3 paCTBOPOB U PaCILIABOB BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJ/Ibl M3YYEHHMs] BEIIECTB M WX MPEBPAICHUU: Pa3I0KEHUE
IIEpOKCHJAa BOJOPOJA B IPUCYTCTBUM KaTalM3aToOpa, MOJEIN KPUCTAJUIMYECKUX PEIIETOK,
MIPOBEJICHUE peakui HOHHOTO OOMEHa, OIpeAeTeHUE Cpelbl pPacTBOPOB C IOMOIIbIO
WHJMKATOPOB, U3yUEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakiuu U
10JIO)KEHUE XMMHUYECKOTO pPaBHOBECHS.

Heoprannueckass xummus.




[lonoxenne HemerawioB B llepuogudyeckoil cuctemMe XMMHYECKUX 3JIEMEHTOB
J.V1. MenzneneeBa U1 0COOCHHOCTH CTPOCHHsI MX aToMoB. Du3HuecKue CBOICTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha puMepe KUCIopoa, cepbl, pochopa u yriepona).

Bognopona. Ilonyuenue, ¢pusznyeckue M XMMHUUYECKHE CBOWCTBA: PEAKIMU C METAUIaMH U
HEMETaJUIaMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxnenue B mpupoje, crocoObl MOMy4YeHUs, GU3NYECKUe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOIbl. BaxkHeilne KUCIOpOACOAEPIKAIINUE COCIUHEHUS TaJlOreHOB.
JlaGopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOJy4YeHUsI ranoreHoB. [IpruMeHeHne rajoreHoB u
HUX COEIUHEHUM.

Kucnopon, o3o0H. JlaboparopHble M NPOMBIIUIEHHbBIE CIIOCOOBI MOJIYYEHHUS] KUCIOPOJA.
®usznyeckue W XUMHYECKHE CBOMCTBA M NIPUMEHEHHE Kuciaopoga M o30HA. Okcuapl U
IIEPOKCH/IBI.

Cepa. Haxoxnenwe B mpHpoje, CHOCOOBI TONydYeHUs, (DU3MYECKHEC W XUMHUYCCKHE
cBorictBa. CepoBonopon, cymbduasl. Oxcun cepoi(IV), oxcun cepri(VI). CepHuctas u cepHas
KACIOTHL U uX coilu. OCcoOEHHOCTH CBOWCTB cepHOW KHCHOTHL. IlpumeHenue cepbl U eé
COCIMHECHU.

A3zor. HaxoxkneHue B mNpupoie, CIOCOObI MOJIy4eHHs, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. AMMHaK, HUTpuAbl. OKcuabl a3oTa. A30THCTas W a30THAs KUCIOTBI U HUX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMeHeHHe a30Ta W €ro CoelIMHEHHM. A30THBIC
ya0OpeHus.

®ochop. Haxoxnenne B mpupoie, CIOCOObl MONy4YeHHs, (QU3MUYECKUE U XUMHUYECKHE
cBoiictBa. QPochuasl u ¢ochun. Oxcuapl docdopa, ¢ochopHas KuciotTa U €€ CONH.
[Ipumenenue dpocdopa u ero coenunenuit. DocpopHeie ynodopeHus.

VYrnepon, HaxoxaeHHe B mpupone. AiorpornHsle Moaudukanuu. Dusznyueckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcua yraepona(ll),
okcug  yraepoma(IV), yroJibHas KHCIIOTa u ed COJIH. AKTUBHUPOBAHHBIN
yrounb, aacopOuus. Oymiepensl, TpadeH, yriepoaHble HaHOTPYOku. llpuMeHeHume mPOCTHIX
BEIIECTB, 00Pa30BAHHBIX YIJIEPOIOM, U €T0 COCTUHEHUH.

Kpemuuii. Haxoxnenne B mpupojie, CIocoObl MOMydeHus, (GU3NYECKue U XUMHUYECKHE
cBorictBa. Okcua kpemausa(IV), kpeMHueBas KUCIOTa, CUIIMKATHL. [IpuMeHeHne KpeMHHUsI U €TO
coequHeHui. CTekI10, ero MmoJly4eHue, BUAbl CTEKIIA.

[Tonoxenue meramnos B [lepuoandeckoit cucteMe XuMHUYECKUX deMeHTOB. OCOOEHHOCTH
CTPOEHHUSI 3JIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O01ue Gpu3ndeckre cBOCTBa METAJIOB.
[Ipumenenue metamioB B ObITY U TexHHKe. CIIIaBbl METAIIIOB.

DIEKTPOXUMHUYECKHNA Psil HANPsDKEHUH MeTaiioB. O0mIre crocoObl MoryudeHus] METaJlIoB:
TUAPOMETAILTYPrHUsl, MIUPOMETAILUTYPIHUsl, dJeKTpoMeTaITyprus. [loHsaTHe 0 KOPpO3UH METAIIOB.
CriocoObl 3aIUThI OT KOPPO3HH.

OO6mas xapakrepuctuka metauioB [A-rpynmnsl [leproanueckoil cucTeMbl XUMHUYECKUX
anemeHToB. HaTpuii u xanuii: nonydenue, pU3n4ecKue U XMMHUECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCAMHEHUM.

OO6mas xapakrepuctuka MetauioB IIA-rpynmsl [lepuonudeckoil cucTeMbl XMMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMil: mojyyeHue, (QU3MYecKue UM XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAnHEeHUN. JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTpaHEHUSI.

ANIOMHHMIN: TIONTydyeHHe, (PU3UYecKre U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BELIECTBA M €ro COoeAUHEHUH. AMQOTEepHblE CBONCTBAa OKCHJAA U THJIPOKCHJA AITIOMHUHUS,
TUAPOKCOKOMITJIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MetaiioB mnobGounsix mnoxarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

Puznueckre U XMMUYECKHE CBOMCTBA XpoMa M €ro coeIMHEeHH. OKCUAbl U TUAPOKCHIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarsl U AUXPOMATHI, UX OKHCIUTEIbHBIE CBOHCTBA.
[TomydyeHnue u npuMeHeHuE Xpoma.
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du3nyeckue M XHWMHYECKHE CBOMCTBA MapraHila M €ro coeauHeHuid. Baxneimue
coequnenus mapranma(ll), mapranua(IV), mapranna(VI) u mapranmna(VII). [lepmanranar kamus,
€ro OKUCIUTEIbHBIE CBOMCTBA.

dusnyueckre 1 XUMUYECKUE CBOMCTBA Kejle3a U ero coeMHeHUH. OKCHUIbI, THIPOKCUIBI U
conu xene3a(Il) u sxeneza(Ill). [Tomyuenune u mpuMeHeHHE Keyne3a U €ro CIUIaBOB.

DuU3NYECKHE U XMMUYECKUE CBOMCTBA MEIU U €€ coenuHeHui. [loryuyeHne u npumMeHeHne
MeIU U €€ COeTUHEHNH.

Huuk: nomyuyenue, Gu3nueckue U XUMHUYECKHe CBOMCTBA. AMQOTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH]IA IIMHKA, TUPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero COeAMHEHU .

OKCIIEPUMEHTAITLHBIC METOJIbI M3YUYCHHS BEIISCTB U UX MPEBPANICHUN: N3YUICHHE 00pa3IioB
HEMETaJJIOB, TOpeHue cephl, docdopa, *kKeie3a, MarHus B KHUCIOPOJE, U3YUEHHE KOJUICKITMH
«MeTaJlibl U CIUIaBbl», B3aUMOJICUCTBUE IIEIOYHBIX U LIEI0YHO3EMENbHBIX METALUIOB C BOJIOM
(BO3MOXHO MCIIOIB30BAaHUE BUCOMATEPUATIOB), B3aUMOCHCTBUE IIMHKA U JKeJIe3a C PaCTBOPAMHU
KHCJIOT W LIEJI0YEH, KaUeCTBEHHbIE PEAaKIIMM Ha HEOPraHWYECKWE aHHOHBI, KATHOH BOJOPOAA U
KaTHOHBI METAJJIOB, B3aUMOJICHCTBUE TUAPOKCHIOB AIFOMUHUA U IIUHKA C paCTBOPaMH KUCIOT U
mIeioyel, penieHue SKCIepUMEHTANbHBIX 3amad 1o Ttemam «[amorens», «Cepa u €
COeMHEHUS», «A30T U pochop U uX coeAUHEHUsD», « MeTallIbl IJIaBHBIX MOATrPYMI», « MeTaibl
MOOOYHBIX MOATPYIIID.

XumMus U KU3Hb.

Ponb xumum B o0ecrieueHUH yCTOMYMBOrO pa3BUTUS yeioBeuecTBa. [loHATHE 0 HAay4HBIX
METOAAX IIO3HAHMS M METOJOJIOTMM HAay4yHOTO wuccienoBaHus. HayuyHele NpUHIMIBI
OpTraHHU3aIlui XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CTIOCOOBI TOMYyUYEHUST BaXKHEUIITNX
BEIECTB (HA MpUMeEpe MPOU3BOACTBA aMMHUaKa, CEPHOM KHUCIOTHI, MeTaHoua). [IpoMbITieHHbIS
CHOCOOBI MOMYYeHHs] METAJJIOB U CIUIAaBOB. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karollel cpeibl U
€ro mocjencTBus. Ponb Xxumun B 00€CIiedeHIH SHEPreTHIecKoi 0€30macHOCTH.

Xumusi W 310poBhe uenmoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuiia MCIONB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Pojib XuMuu B pa3BUTUU MEAUIIUHBI.

XuMHUS TUIU: OCHOBHBIE KOMITOHEHTHI, MHIIEBbIe 100aBku. Pons xuMuu B obecrieueHUn
MULIEBOH O€30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumus. IlpaBuna OGe3omacHOTo
WCIIOJIb30BAHUS MIPENapaToB OBITOBOI XUMHUU B TIOBCEHEBHOM KU3HHU.

XUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepUalbl (LIEMEHT, OETOH).

XUMHS B CEINBCKOM X03sicTBe. OpraHnyeckue U MUHEpaIbHbIE YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KPACKH, CTEKIO, Kepamuka. Marepuasbl
JUISL DIEKTPOHUKU. HaHOTEXHOIOTH Y.

Pacuérnble 3anaun.

Pacuérel: macchl BemecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJHYECTBY BEIECTBA,
Macce WM 00bEMY OJIHOTO M3 YYACTBYIONIMX B PEaKIUU BEIIECTB, MacChl (00BEMa, KOMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAaKIUM, €CIA OJIHO W3 BEIIECTB HMMEET MPHUMECH, Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKlWU, €CIU OJHO U3 BELIECTB JAaHO B BUJE PacTBOpa C
ONPEACIIEHHON MacCOBOW JI0JIEM PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJA M MOJIIPHOMU
KOHIIGHTPAllUM BEIIECTBA B PACTBOPE, JIOJIM BBIXOJA MPOJIYKTa PEAKIUH OT TEOPETUUECKHU
BO3MOYKHOTO.

MeXnpeIMETHBIE CBSI3H.

Peanu3zanus MeXnpeaMeTHbIX CBA3€H NMpU M3ydeHHH OOLIEH M HEOpraHW4ecKoW XUMHH B
11 xmacce ocyIiecTBIsSeTCS Yepe3 UCIMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHATUM, IPUHATHIX B OTACIIbHBIX MIPEIMETAaX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO-HAy4YHbIC TOHSTHS: SBJICHWE, HAY4YHBIM (PaKkT, TUIOTE3a, TEOpus,
3aKOH, aHaju3, CHUHTE3, KIacCU(pUKalusi, TM[EePUOJUYHOCTh, HAOIIOJeHHe, W3MEpPEHUE,
SKCIEPUMEHT, MOJI€Ib, MOJCIIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHUDP, MAKpOMHUp, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOMbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKU YPOBEHb, BEIECTBO, TEJIO0, OOBEM,
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arperaTHOe COCTOSIHUE BEIIECTBA, WACAIbHBIA Ta3, (U3HYecKHe BEJIWYMHBI, EIUHMIIBI
HU3MEPEHMUS], CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, opraHusM, SKocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- H
MHUKpO3JIEMEHTbI, O€IKH, >KUPBI, YIJIEBOJbI, HYKIEHMHOBBIE KHUCIOTHI, ()EPMEHTHI, FOPMOHBI,
KpyTrOBOPOT BEILIECTB U IIOTOK JHEPTUH B DKOCUCTEMAX.

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HbIE HCKOMIAEMBIE, TOILUIUBO, PECYPCHI.

TexHOnOrMA: XMMHYECKasi MPOMBINIUIEHHOCTb, METAJUTYPrUs, CTPOUTEIIbHBIE MATEpPUAIIbL,
CEJIbCKOXO3SIICTBEHHOE  MPOM3BOJCTBO, IMHUIIEBAs IMPOMBIIUIEHHOCTh, (hapmareBTHUECKas
IIPOMBIIIIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX [Ipenaparos, IIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaT€pUAJIOB, 3JIEKTPOHHAS IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U H.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBECTCTBUU C CHUCTCEMHO-ACATCIIBHOCTHBIM IIOOAXOAOM B CprKType JINYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TpeaMera «XHMHsS» Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUs
BBIICTICHBI CIIEIYIOIINE COCTABISIONINE: OCO3HAHUE O0YYArOIIUMHUCA POCCUHUCKON TpaskIaHCKOM
WUJCHTUYHOCTHA, TOTOBHOCTh K CaMOPa3BUTHIO, CAaMOCTOSITETLHOCTH M CaMOOIPEIEICHHIO;
HaJU4Yue MOTHBAallUM K  OOYYEHWIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromIUXCs
PYKOBOJICTBOBAThCSI TIPUHSATHIMH B OOIIECTBE TpaBUIAMH W HOPMAMH IIOBEJICHUS; HAUYHE
HpaBOCO?;HaHI/ISI, BKOHOFHHCCKOﬁ Ky.]'IbTypBI; CHOCO6HOCTB CTaBUTH LICIIN U CTpOI/ITB JKN3HCHHBIC
IIJTAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS TpEAMETa «XUMHS» OTPa)xarT CHOPMHPOBAHHOCTH
OTIBITa TTO3HABATEIILHON M MPAKTUYECKOU ACATEIHLHOCTA O0YUAIONINXCs B MPOIIECCe pealh3ailiu
o0pa3oBaTenbHON ACSITEIBHOCTH.

JIMYHOCTHBIC PEe3yJIbTaThl OCBOCHHUS IMpeaMeTa «XHMHUS» OTPAKAIT C(HOPMUPOBAHHOCTH
OTIbITa TTO3HABATENBHON U MPAKTUYECKOU AEITeIbHOCTH O0YUAIOIINXCs B MPOIIECCe pealh3aiiu
00pa30BaTeILHOM IEATSILHOCTH, B TOM YHCIIC B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMA .

OCO3HAHU O6y‘-IaIOH.[I/IMI/ICSI CBOUX KOHCTI/ITyLII/IOHHLIX HpaB 158 06ﬂ33HHOCTef/’I, YBa)KeHI/ISI K
3aKOHY W MPABOTIOPSIKY;

MPEJICTABICHUS. O CONHMAIBHBIX HOPMaxX W MpaBWIaX MEXKIHMYHOCTHBIX OTHONICHHH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM JEATENBHOCTH MPU CO3/IaHUU YUEOHBIX IIPOEKTOB,
pelIeHNN YYeOHBIX U MTO3HABATEIBHBIX 32144, BHITIOJTHEHUH XUMHUYSCKIX YKCIIEPHMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTYMEHTBI APYTUX
IIPY aHAJIM3€ PA3JINYHBIX BUAOB yU€OHOU AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYSCTBEHHOM
XUMUU;

YBaXCHHS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPHH M IMPAKTHYCCKOTO TPHIIOKCHUS
XMMHHU, OCO3HAHHS TOrO, YTO JaHHBIC HAYKH €CTh PE3YJbTaT JTUTCIbHBIX HaOJIOICHHIH,
KpOHOTHI/IBBIX BKCHepI/IMCHTaJIBHLIX IIOUCKOB, ITIOCTOSAHHOI'O pr,ua y‘-IéHBIX n HpaKTI/IKOB;

HHTepeca MU TII0O3HABATCJIIBHBIX MOTHBOB B HOJ'Iy‘IeHI/II/I 158 HOCJ'IG)IYI-OHIGM AHaAJIN3¢
MH(OPMALIMU O MEPEIOBBIX JOCTHIKEHUSIX COBPEMEHHOW OTEUECTBCHHON XMMHH,

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS

HpaBCTBeHHOFO CO3HaHUs, 3TUYCCKOI'O ITOBEACHUA,

CIIOCOOHOCTH OIICHUBATh CHUTYAI[UH, CBSI3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH, U TPHHUMATh
OCO3HAHHBLBIC peI_HeHI/ISI, OpI/IeHTI/Ip}/HCB Ha MOpaJILHO-HpaBCTBeHHBIe HOprI U IICHHOCTH,

TOTOBHOCTU OII€CHUBATH CBOE IIOBCACHUC U HOCTYHKI/I CBOUX TOBapHHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBEHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHHUS MTOCIICJACTBHI MOCTYIIKOB;
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4) hopMuUpPOBaHMS KYJIbTYPbI 310POBbI:

MOHUMAaHMs IIEHHOCTEH 370poBOro u 0Oe30macHoro oOpas3a >KU3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3MUYECKOMY M IICUXUYECKOMY 370POBbIO;

coOro/IeHns MpaBWJl O€30MacHOTO OOpaIeHus ¢ BEIIeCTBAaMH B OBITY, MOBCEAHEBHOM
KU3HU, B TPYAOBOH I€ATEIbHOCTH;

MOHUMAHMsI I[IEHHOCTH TIPaBWJ WHAMBHUAYyAILHOTO M KOJUICKTUBHOTO 0€30IMacHOTrO
MOBEJICHUS B CUTYaIMSX, YTPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HaHUS TOCIEICTBUN W HEMPHUATHUS BPEIHBIX MPHUBBIYEK (YMOTPEeOJIeHUs alKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHHUS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBAaTENbCKON JI€ATENbHOCTH,
OOILECTBEHHO I10JIE3HOM, TBOPUECKOH U APYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHE€ B PEIICHUH TMPAKTUYECKUX 3a7ad COIHATBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, MKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO Mpodeccuil pa3indHOTrO poja, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHHUSI K TPYLy, JIOISAM TPyIa U pe3ysibTataM TPYJIOBOH AEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaldbHOW TpaeKTOpuu 0Opa3oBaHUS,
Oymyieit mpodeccuu U peanu3anui COOCTBEHHBIX )KMU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUS

9KOJIOTUYECKU 11€JIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE KaK UCTOYHUKY CYILIECTBOBAHUS
’KM3HH Ha 3eMIe;

MMOHUMAaHMsI TTI00ANTBHOTO XapaKTepa dKOJIOTUYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATILHOM CPEIbL;

OCO3HaHUsI HEOOXOAUMOCTH UCIOJIB30BAHUS JTOCTHKCHUN XUMHH JIJIsl PEIICHUs] BOTIPOCOB
paIMOHATIBLHOTO MPUPOAOIIONIB30BAHMS,

AKTUBHOTO HENPUSTHS ACUCTBUM, MPUHOCALIUX BPEIl OKPY’KaIolleld MPUPOJIHON Cpele,
YMEHUSI MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJOTHYECKUE TMOCICACTBUS MPEATPUHIMAEMBIX
JIEMCTBUI U MPEIOTBPAIATH HUX;

HaJU4MUsl PA3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKON KYJIbTYpbl, OIBITA
NESITEIPHOCTH  DKOJOTHYECKOM  HAMpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
M03HABATENIbHON, KOMMYHHUKATHBHON U COLIMAJILHON MPAaKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMoPoOuH;

7) HEeHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd H
0OIIIECTBEHHOH MPAKTUKH,

MOHUMAaHMs CMEMU(UKA XUMHH KaK HayKd, OCO3HaHUS €€ ponu B (HOPMHUPOBAHHH
paIrMoOHAIBFHOTO HAYYHOTO MBIIUICHHSI, CO3JJaHUH IIEIOCTHOTO MPECTABICHUS 00 OKpYKaroIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YEIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny mpodiieM COXpaHEHUs TPUPOJTHOTO PABHOBECHST;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUISI COBPEMEHHOM NHMBWIM3alMU: B €&
T'YMaHUCTHYECKON HAMpaBJIEHHOCTH M Ba)XXKHOM POJNM B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOM
KyJbTYpPBI, B PEHICHUH III00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOA,
SHEPreTHYECKOW, THUIIEBOH M OKOJOTUYECKOM O€30MacCHOCTH, B Pa3BUTUU MEIUIUHEI,
o0ecrieueHnH yCIOBUM YCIIENTHOTO TPYAa U SKOJIOTHYECKH KOM(OPTHOMN KU3HHU KaXKAOTO YJeHa
o01ecTBa;

€CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJOB IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SIBICHUH OKPYXAIOLIEro MUpa M NMPOUCXOASAIIMX B HEM H3MEHEHUH,
YMEHHSI JIe)IaTh 000CHOBaHHBIC 3aKITIOYEHHUS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIIUXCSI TAHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEIIbHO UCIIOIh30BATh XUMHUECKIE 3HAHUS JIJISI PEHICHUS ITPOOIeM
B PCATbHBIX JKU3HECHHBIX CUTYAIHIX;

WHTEpeca K TO3HAHUIO, HCCIIETOBATEIbCKON JeSITETLHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa3OBaHUIO, K
AKTHBHOMY TIOJyYSCHHIO HOBBIX 3HAaHMW TI0O XHMHU B COOTBETCTBHH C JKH3HEHHBIMHU
MOTPEOHOCTAMU;

MHTEpEca K OCOOCHHOCTSAM TpyAa B pPa3iMyHbIX cdepax mpodhecCHOHATEHON
JeSITEbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbie pe3ysIbTaThl OCBOSHHS MPOTPaMMbl M0 XMMHU Ha YPOBHE CPEIHETO
o011ero o0pazoBaHus BKIFOYAIOT:

3HaYUMBbIe IS (DOPMUPOBAHHSI MHPOBO33PEHUS OOYUYAIOMIUXCS MEKIUCIUTUTMHAPHEIC
(MeXTpeIMeTHBIE) OOIIICHayYHBIC TIOHSTHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cneur(uKy MEeTO/I0B O3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SBJCHUE, MPOLECC, CHCTeMa, HAYYHBIH (DaKT, MPUHIUI, THUIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIICIOBAaHKE, HAOIOICHIE, U3MEPEHUE, SKCIICPUMEHT U IPyTHE);

yHUBEpCaJbHblE  ydeOHble  JeiicTBUs  ([IO3HABaTelbHblEe,  KOMMYHHKAaTHUBHBIE,
perynsTHBHBIC), oOecrieunBaomue  GopMupoBaHUEe  (YHKIMOHATBHOW  TPAMOTHOCTH H
COIMAIBHOM KOMITETEHIINH 00yYaroIInXCs;

CIIOCOOHOCTh ~ OOYYAIONIUXCS ~ WCIOJB30BaTh  OCBOCHHBIE  MEKIMCIUIUIMHAPHBIC,
MHUpPOBO33pEHYECKHE 3HAHHUS W YHHUBEpCAJbHbIC ydeOHble IeHCTBUS B TO3HABATENbHOW H
COLIMAJIBHOW ITPAKTHKE.

MertanpeaMeTHbie  pe3yJIbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIbHBIMH y4eOHBIMU
II03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIITHUBHBIMU JICHCTBUSMH.

IMo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

1) 6a30BbIe JJOrHYecKHe AeHCTBUSI:

CaMOCTOSITENTbHO (OPMYJIMPOBAaTh M AKTyaJH3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENeNIATh TENU ACSITEIbHOCTH, 3ajaBasl MapamMeTpbl W KPUTEPHH WX JIOCTHIKCHHS,
COOTHOCHUTB PE3YJIbTAThl IEATEILHOCTH C OCTaBICHHBIMU LIETISIMH;

WCTOJb30BaTh TPHU OCBOCHHM 3HAHUH TPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISATH
XapakTepHble TPHU3HAKH TIOHATHH ¥ yCTaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLUE MMOHATUA JJIs1 OOBSICHEHUSI OTJICNIbHBIX (DAKTOB U SBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KJIACCU(DUKALIMU BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHABJIMBATh IPUIHMHHO-CIICICTBEHHBIC CBSI3U MEKIY M3y4acMbIMH SIBIICHUSIMU;

CTPOUTBH JIOTMYECKHE pAcCyKAE€HUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IO QAHAJIOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAacCMAaTPHBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIBI M 3AKJTIOUCHHS,

MPUMEHSTh B IMPOIECCE TMO3HAHUS HCIOJIB3YEMbIC B XMMUU CHMBOJIMYECKUE (3HAKOBBIC)
MO/IEINH, TPe0OPa30BBIBATH MOETBHBIE MTPEJICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) JIEMEHTA,
XUMAYecKass (opmyna, ypaBHEHHE XUMHUYECKOW pEaKHuu — TPU PEHICHHH YYeOHBIX
MO3HABATEIBHBIX W MPAKTUYECKUX 3a/1ay, MPUMEHSATh Ha3BaHHBIC MOJCIBHBIC MPEICTABICHUS
JUTSL BBISIBJICHHSI XapaKTePHBIX MMPU3HAKOB N3Y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKLIUH.

2) 0a30Bble HccIeN0BaTe/IbCKHeE AeHCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYCCKUX PEAKIIHIA;

dbopMynMpoBaTh LEIM W 337a4d  MCCIEJOBAaHUS, MCIIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENTFHO C(HOPMYIIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS M OCHOBEI
111 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMH CAaMOCTOSATEJIHOTO IUIAHUPOBAHHMS W MPOBEACHUS YUECHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 332 XOJOM IpoIlecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3ysbTar, (OpPMYJIUPOBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHUTEIHHO
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JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIENOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIe0BAaTEIbCKOW M TPOEKTHOW JesSATeTbHOCTH,
MPOSBIIATh CHOCOOHOCTP M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pELIeHUs
MIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JINYHBIX METOJOB O3HAHHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B  Pa3IMUHBIX HCTOYHMKAX MHQOpMALMK (HAYyYHO-TIOMYJIsIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IocoOus, pecypcbl VIHTepHeTa),
aHAJTM3UPOBaTh HMH(DOPMAIIMIO PA3TUYHBIX BHUJIOB W (OpPM NpPEICTAaBICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIMpOBaTh 3aMpoChl W HMPHUMEHATh PaA3IMUYHbIE METOJbl NpPH IIOUCKE U OTOOpe
uH(popMalnU, HEOOXOJUMOI1 [T BBIMOJIHEHUS YUEOHBIX 33]a4 ONPEAeIEHHOIO THIIA;

MpUOOpeTaTh OIBIT WCIOJIH30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH |
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpeAcTaBieHUs WH(POpMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIOJb30BATh HAYYHBIM S3BIK B KAauecTBE CpPEJACTBA IpH paboTe € XUMHUYECKOH
uHbopManMel: MPUMEHATh MEXIpenMeTHble ((Pu3ndeckue M MaTeMaTH4YecKHe) 3HaKd U
CHMBOJIBI, (POpMyITEI, a00pEeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

KoMMyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B XO/I€ TUAJIOTa W/UITN JUCKYCCHUH,
BBICKa3bIBaTh UJIeH, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTENIHLHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTAHUEH PE3yJbTATOB IO3HABATEIIBHON JEATEIbHOCTH, IMOJIYYECHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIOJHEHUM XHUMHUYECKOTO
IKCIIEPUMEHTa, MPAKTHYEeCKOH paboOThl MO WCCIEIOBAHHIO CBOMCTB W3y4aeMbIX BEIIECTB,
peam3anuu y9eOHOTO TPOEKTa, W (POPMYJIUPOBATH BBIBOJBI IO Pe3yJbTaTaM IPOBEAEHHBIX
HCCIIEI0OBAHMH MyTEM COTJIACOBAHUS TIO3HUITUHN B X0/Ie 00CYKICHHSI 1 OOMEHA MHEHUSIMH.

PeryasitTuBHble yHMBepcaJbHbIe Y4eOHbIe JeHCTBHS:

CaMOCTOSTENbHO IJIAHUPOBAaTh M OCYILECTBJISTH CBOIO IMO3HABATEIbHYIO JIESTEIBHOCTD,
onpenenss €€ LeIu U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
Ipe/ularaéMblii alrOPUTM JICHCTBUN NMPHU BBHINOIHEHUU YYEOHBIX M HCCIIEAOBATENbCKHUX 3aj1ad,
BBIOMpaTh Hanbosee F3pPEeKTUBHBIN cIOcO0 UX PEelIeHHus C yYETOM MOJTyYeHHUs HOBBIX 3HAHUU O
BEIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb EATEIIBHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

MHNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IMPOrpaMMbl MO0 XMMHUU Ha YIIyOJIEHHOM ypOBHE Ha
YPOBHE CpeaHero oouiero oOpa3oBaHHs BKIIOYAIOT CHElU(HUEcKHe JUIs y4eOHOro mpeaMera
«X¥UMHS» Hay4HbIE 3HAHUS, YMEHHMS U CIIOCOOBI JIEHCTBUM 110 OCBOEHHUIO, MHTEPIpPETALNU U
MpeoOpa3oBaHUI0 3HAHUH, BUJIbI IEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUN B pPa3IMYHBIX YYEOHBIX CUTYalUsX, @ TAKXKe B PEaJbHBIX >KU3HEHHBIX CUTYalUsX,
CBS3aHHBIX C XMMHEW. B mporpamme nmo XMMHMH NpEAMETHBIE PE3yJbTAaThl IPEJICTABIECHbI 110
rojam U3y4eHusl.

10 KJIIACC
[IpenmeTtHbIe pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckast XUMUsD OTpa)karoT:
c(OpMUPOBAHHOCTH MPEACTABICHUI: O MECTe W 3HAUYEHWU OPraHu4eckod XHUMHUU B
CUCTEME €CTECTBEHHBIX HAayK U €€ POk B 00€CIIeYeHUN YCTOWYMBOTO PA3BUTHUS YEIIOBEUYECTBA B
pelieHuu MmpoodsieM KOJIOTMYECKOM, IHEPreTUYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTHHU
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MEIMIMHBI, CO3JaHUM HOBBIX MAaTE€pUaIOB, HOBBIX MCTOYHHUKOB JHEPrUHM, B OOECIeueHUU
palMoOHATBHOTO TPUPOIOTIOIB30BaHMS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyIbTYypbl
YeJIOBEeKa, a TaKKe DSKOJOIMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
NPUPOIHON Cpee;

BJIAJICHUE CHCTEMOM XHMMHYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE
MOHSATHS — XMMHYECKUH HJIEMEHT, aToM, SIIPO M AJIEKTPOHHAas o0ojoyka aroma, s-, p-, d-
aTOMHbIE OpOMTAM, OCHOBHOE M BO30YXXIEHHOE COCTOSHHSA aTOMa, FMOpUAM3ALUS ATOMHBIX
opOuTtaneii, MOH, MOJIEKyJla, BAJIEHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTENEHb OKHUCICHUS,
XUMUYECKas CBs3b, MOJb, MOJISIPHas Macca, MOJSIpHBIH OOBEM, YITIEPOAHBIA CKeJeT,
(GyHKIMOHANBHAST TPYIIA, paauKal, CTPYKTypHbIE (opMyisl (pa3BEpPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass M TPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEPBI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJA- U a30TCOAEpIKallue
OpraHMYECKUE COEJMHEHHUS, MOHOMEp, MOJIHMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS; TEOPHH, 3aKOHBI (mepuoamueckuii 3axoH J[. M. MenneneeBa, Teopusi CTpOCHUS
opranuueckux BemiectB A. M. byTinepoBa, 3akOH COXpaHEHHUs MacChl BELIECTB, 3aKOH
COXpPAaHEHHS U TMPEBPALIEHUS BSHEPIUU MPU XUMHUYECKUX PpEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHUs, JIEKAIIME B OCHOBE ITOHUMAaHUS
NPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHMM; MPEJICTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEeakiui, TEePMOJMHAMMYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSAX HUX
MIPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB W TPYII aTOMOB B MOJIEKYJIax (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTrl, opuentanTsl | u Il pona); dakromornueckue cBeAEHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30IIaCHOM HCIOIb30BAHUHU BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTUYECKON JEATEIbHOCTH YEJOBEeKa, OOIMX HAy4yHBIX MPUHLUIAX XUMHUYECKOIO
MIPOU3BOJICTBA (HA MIpUMeEpe MPOU3BOJICTBA METAHOIIA, TIEPEPAOOTKH HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHHWH:  BBISBIATH  XapaKTEpHbIE  MPU3HAKH  TOHSATHUH,
yCTaHABIMBATh UX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIME MOHSTHUS MPU ONHUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUH;

c(OPMHUPOBAHHOCTh YMEHHIA:

HCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY Uil COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJISITh YPABHEHHSI XUMHUECKUX PEAKLUA U PACKPBIBATh UX CYLIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBHTEJBHBIX PEaKIHil IOCPEACTBOM COCTABIICHHS AIEKTPOHHOTO OajlaHCa ATUX PEaKIIHid,
peakiuuii MOHHOrO OOMeHa NYyTEM COCTaBJIEHUS HUX TMOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHU;

M3rOTaBJIMBATh MOJAETIM MOJIEKYJl OpPraHMYECKHMX BEUIECTB M/ WJUIIOCTPAllUU  HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIUBATH MPUHAIIEKHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIIECTB IO UX COCTAaBY U CTPOCHHIO K ONpEAEIEHHOMY KilacCy/Tpymie COeAMHEHUH, 1aBaTh UM
Ha3zBaHus 1o cuctemarnyeckoid HoMmeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HAa3BAHUS
JUIS  OTIEJbHBIX TPEACTaBUTENEH OpraHuYecKuX BELIECTB (STWJIEH, AalleTHJIEH, TOJIYyoll,
TJIMIEPUH, STWICHTIUKONb, (eHos, (opMalbIerua, aleTalbIerus, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBAas, OJIEMHOBAs, MaJIbMUTHHOBAs KUCJIOTHI, TJIMLHUH,
aJlaHWH, MallbT03a, PpyKTO3a, aHWIIUH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOI U APYyTHE);

Cc(OPMHUPOBAHHOCTh YMEHUS ONPENENATh BHJ XUMHUYECKOW CBS3M B OPraHMYECKHX
COEMHEHMX (KOBAJIEHTHAs! M MOHHAs CBS3b, G- U T-CBS3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSATh TOJOKEHUS TEOPHUH CTPOSHUS OpraHU4YeCcKUX
BemectB A. M. ByTiepoBa [isi 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHHUS;

cOpPMUPOBAHHOCTh YMEHU XapaKTepH30BaTh COCTaB, CTPOCHHE, (u3Mveckue Hu
XMMHUYECKHE CBOMCTBA TUIINYHBIX MPEACTABUTEIEH PA3IMYHbIX KJIACCOB OPraHUYECKUX BEILIECTB!
QJIKaHOB, LUKJIOAJIKAaHOB, AJKEHOB, AJIKaJMEHOB, AJKWHOB, apOMaTHYECKUX YIJIEBOIOPOJIOB,
CIUPTOB, AJIbJIETHJIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, IU- U TIOJIMCAXaPHUIOB),
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WUIIOCTPUPOBAaTh T'€HETHYECKYI0 CBS3b MEXKIY HHUMHU YpPaBHEHHSAMU COOTBETCTBYIOIIMX
XMMUYECKUX peaKIMi ¢ UCI0JIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHMS MOATBEPXkKAAaTh Ha KOHKPETHBIX IpUMepax XapakTep
3aBUCHUMOCTH PEaKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COETUHEHHIl OT KpaTHOCTU U THUIIA
KOBQJIEHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOTI'0 BJIMSHHSI aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HMCTOUYHUKU YIJIEBOJOPOJHOTO  CHIPhS
(HedTb, MpPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadoTKH M MPAaKTUYECKOE IPUMEHEHUE
MPOAYKTOB IEepepabOTKH;

c(OPMHUPOBAHHOCTh BIAJCHUS CHUCTEMOH 3HAaHUH O eCTECTBEHHO-HAy4YHBIX METO0/1ax
MO3HAHUA — HAONIOACHWHW, W3MEPEHUH, MOJCIHPOBAHNHN, OKCIIEPUMEHTEe (peabHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

C(OPMHUPOBAHHOCTh ~ yYMEHHUSI  NPHUMEHATH OCHOBHBIE  OIEPALMH  MBICIUTEIBHOM
NEeSTEIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHME, OOOOIIEHHME, CUCTEMAaTHU3allUIo, BBISIBICHUE
MPUYUHHO-CIIEICTBEHHBIX CBS3€H — JJIs1 U3yUEHHs CBOWCTB BEILIECTB U XUMUYECKUX PEAKIINMH;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUECKUX 3HAHUN C TOHATUSAMH U
MPEJICTaBICHUSIMA  JPYTUX €CTECTBEHHO-HAY4YHBIX MPEAMETOB i 00jJee OCO3HAHHOI'O
[IOHMMaHMs CYHIIHOCTH MaTepUaIbHOTO €IMHCTBA MMpa, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHUYeCcKOM XMMHUU sl OOBACHEHUS U NMPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
Hay4HYI0 IIPUPOLY;

C()OPMHUPOBAHHOCTb YMEHMM: IPOBOIUTH PACUYETBl IO XUMHUYECKUM (opMyiIamM U
YPaBHEHMSIM XUMHUYECKUX PEaKIMi C MCIOJIb30BaHUEM (DHU3MUYECKMX BEIMUYUH (Macca, 00BbEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJICHUI0O XMMHUYECKON (hOpMyJibl BEIIECTBA 1O U3BECTHBIM MAaCCOBBIM JOJISIM
XMUMHUYECKUX 3JIEMEHTOB, IPOTYyKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHAJTH3UPOBATh U OLEHUBATH C MO3UIMN
9KOJIOTMYECKON 0e30MacHOCTH MOCIEACTBHS OBITOBOM W MPOM3BOACTBEHHOH JESTEIBbHOCTU
YeJIOBEKa, CBA3aHHOM ¢ mepepalOTKOM BelecTB, MCIOJIb30BaTh MONYYEHHbIC 3HAHUS UL
MPUHATHUS TPAMOTHBIX PEILICHUH MPOOJIeM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUI: CAaMOCTOSTENFHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHH
9KCHEPUMEHT (TIOTy4YEeHUE U U3YUEHUE CBOMCTB OPraHMYECKHUX BEIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB Pa3IMUHBIX KJIACCOB U KHUCIOPOACOACPX AILUX OPraHUYECKUX BEILECTB,
pellleHrne »HKCHEPUMEHTAIbHBIX 33/Jad [0 pPAclO3HABAHMIO OPraHWYECKHMX BEILIECTB) C
coOmro/leHeM TpaBWJl  0€30MacHOTO  OOpalieHuss ¢ BemecTBaMH UM J1abopaTOpPHBIM
o0opynoBaHueM, (GOpMyIMPOBATh 1LEIb HCCIEIOBAHUSA, MPEJICTABIATh B PA3IUUHON (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpPMHPOBAHHOCTh YMEHUM:

coOMI0IaTh MpaBUiIa HKOJOTHYECKH I€JIeCO00pa3HOro MOBeAEHUs B OBITY U TPYIOBOM
JESTEIbHOCTH B LENAX COXPAHEHMs] CBOETO 3/10POBbs, OKpYXKaloIled NpPUPOTHOM Cpelasl U
JOCTUKEHUSI €€ YCTOMUMBOIO pa3BUTHUS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOI'O JECUCTBUS HA >KHUBBIE OPraHU3MbI ONpEAETIEHHBIX
OPraHUYeCKUX BEIIECTB, MOHUMAas cMbIca nokaszarens [1JIK;

aHAJIM3UPOBaTh  1I€Jeco00pa3HOCTh  IPUMEHEHUS  OpPraHMYeCKUX  BELIECTB B
MPOMBIIIJICHHOCTH U B OBITY ¢ TOYKH 3pE€HUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIISATh I[EICHAMPABICHHBIA TMOUCK XHMHUYECKOU
nH(popMalMy B pa3iMYHbIX MCTOYHMKAaX (HayuyHas U yuyeOHO-HayyHasl JHUTepaTypa, CpelcTBa
MaccoBoi uH(popmanuu, VHTepHEeT uM Jpyrue), KpUTHYECKU aHAJIU3UPOBATh XUMHYECKYIO
uH(popMalnIo, nepepadaTeiBaTh €€ M UCHOJIb30BATh B COOTBETCTBUU C TOCTABJICHHON y4ueOHOM
3a1ayen.

11 KJIACC

[IpeamerHble pe3yabTaThl OCBOEHUS Kypca «OOm@as M HeopraHuyecKas XuUMHs
OTPaXKaroT:

C(OPMHUPOBAHHOCTD MPEJICTABICHUN: O MaTEpPUAIIbHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTAX
U NO3HABAaEMOCTHU SIBJIEHUI NPUPOIBI, O MECTE M 3HAYCHUM XMMHUU B CHUCTEME €CTECTBEHHBIX
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HayK U e€ poiu B 00ECHEeYEeHUN YCTOWUYMBOIO Pa3BUTHA, B PELICHUU MPOOIEM HKOJIOTHYECKOMH,
JHEPreTH4Yeckoil M MuIeBoll Oe30MacHOCTH, B pPa3BUTHUM MEAMLMHBIL, CO3JaHMM HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OHEpPrud, B  OOECINEYEHUH  palMOHAIBHOTO
MIPUPOAOIOJIL30BaHUS, B YOPMHUPOBAHUY MUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOAHOM cpene;

BJIQJICHUE CHUCTEMOW XHWMHYECKUX 3HAaHUH, KOTOpas BKJIKOYAET: OCHOBOIOJArarolInue
MOHATHS — XMMUUYECKUH 3JIEMEHT, aTOM, 5JIpO aTOMa, U30TOIIbI, FJIEKTPOHHAsi 000JI04YKa aToMa, S-
, p-, d-aroMHBIC OpOWTAIN, OCHOBHOE M BO30Y)KAEHHOE COCTOSHUS aTOMa, T'HMOpHIH3aIis
aTOMHBIX OpOuTaNeil, HOH, MOJEKyJla, BaJEHTHOCTh, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCIJIEHUS, XHMHYECKass CBs3b (KOBAJIEGHTHAas, HWOHHAs, METalJIM4YecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAs PEIIETKA, XUMHUYECKas peakUus, pacTBOP, JJIEKTPOJIMTHI, HEIIEKTPOJUTHI,
JJNEKTPOJINTUYECKAsT ~ AUCCOLMAIUS, CTENEeHb JHUCCOLMAllMM, BOJOPOJIHBIM  IOKa3aTellb,
OKHCIIMTENh, BOCCTAHOBUTEIb, TEIUIOBOU YPPEKT XUMUIECKON PEaKInu, CKOPOCTh XUMHUYECKOM
peaKkuMy, XUMHYECKOe pPABHOBECHE; TEOPUHM U 3aKOHBI (TEOpUS  DIIEKTPOIUTHYECKOU
auccouuanuy, nepuoanueckuil 3akon [I.M. MenneneeBa, 3aKOH COXPaHEHHs MAacChl BEILECTB,
3aKOH COXPAHEHHUS U INpEBpallleHUs] SHEPIHM MPH XUMHUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JEHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH SA3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKALIME B OCHOBE IOHMMAHUS NPUYMHHOCTU M CHCTEMHOCTU
XUMHUYECKUX SIBJICHHUM; COBPEMEHHBIE NPEICTABICHUS O CTPOCHHUM BELIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIDHOM U  HAIMOJCKYJSIDHOM YPOBHSX; IPEACTAaBICHUS O MeEXaHU3Max
XMMHMYECKUX pEaKUui, TEePMOJUHAMMYECKHX M KHHETUYECKMX 3aKOHOMEPHOCTSAX HX
MIPOTEKAaHUs, O XHMMHYECKOM pPAaBHOBECHM, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMAX;
(hakToIOrMUeCcKue CBEJACHHUS O CBOWMCTBAX, COCTaBE, MOJYyUYEHUU U OE€30I1aCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHWYECKHX BEILECTB B OBITY M IPAKTUYECKOH JEATEIbHOCTH YeNIOBeKa,
O0IIMX HAyYHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUII: BBISBIIATh XapaKT€pHbIEC MPU3HAKU IMOHATUHN, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME MOHATUSA IPU ONHMCAHUHU HEOPTaHMYECKUX
BEILECTB U UX IPEBPAIICHUI;

c(OPMHUPOBAHHOCTh YMEHHUS UCIIOIB30BATh XUMHUYECKYI0 CHMBOJHUKY JJISI COCTaBJICHUS
(GopMya BEIIECTB M YpaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIAaTypy
(IUPAC) u TpuBuaNbHbBIC Ha3BAaHUS OTACIBHBIX BEIIECCTB;

c(OPMHPOBAHHOCTH YMEHUS OTIPEJIENISATh BaJICHTHOCTD U CTENICHb OKUCIICHUS XUMHUYECKHX
JJIEMEHTOB B COEIMHEHMSIX, BUJ XUMHYECKOW CBSI3M (KOBaJICHTHAs, MOHHAs, MeTallIM4ecKas,
BOJIOPOJIHAS ), THIT KPUCTANTNYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEUIECTB OT BHUJA
XUMHUYECKON CBS3U W THUIA KPUCTAUIMYECKOW PErETKH, OOMEHHBI W JOHOPHO-AKIIETITOPHBIMA
MeXaHU3Mbl 00pa30BaHUS KOBAJCHTHOW CBS3H;

c(OPMHUPOBAHHOCTh YMEHHUU: KJIAaCCU(PUIIMPOBATh: HEOPraHWYECKHE BEIIeCTBA IO HX
COCTaBy, XMMUYECKUE PEAKIIMH IO Pa3IUYHbIM MpHU3HAKaM (YUCIYy U COCTAaBYy pearupyrommx
BEILIECTB, TEIUIOBOMY 3(dekTy peakiuu, H3MEHEHHIO CTEleHEeH OKHCICHHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajau3aropa U JApPYTHe); CaMOCTOSATEIBHO BHIOMpPATh OCHOBAHUS U
KPUTEPUH U1 KIIACCU(PUKALUU U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHMSI paCKpbIBATh CMBICTT MIEPUOJNYECKOTO 3aKOHa
J.W. MenzneneeBa W JEMOHCTPHPOBATH €ro CHCTEMATH3HPYIOIIYI0, OOBSCHHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

C(OPMHUPOBAHHOCTh YMEHM: XapaKT€pPHU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB U HOHOB
XUMUYECKUX  DJIEMEHTOB  IIE€PBOrO—4eTBEPTOrOo  nepuonoB  llepuommueckonn — cucreMsl
J.1. MenneneeBa, UCHONb3ysl IOHATUSA  «IHEPreTUYECKUE YPOBHH», «IHEPreTUUYECKUE
HOAYypPOBHM», «S-, P-, 0-aTOMHBIE OpOUTANN», OCHOBHOE M BO30YXIEHHOEC DHEPreTHUYCCKHUC
COCTOSIHUSI aTOMa; OOBACHATh 3AKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX HJIEMEHTOB U
UX coequHeHud no mnepuogam u rpymmaMm llepmommdeckoit cucremsr [[. WM. Menneneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHUS UX AJIEKTPOHHBIX 000JI0UEK;
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c(hOpPMHPOBAHHOCTh  YMEHHUH: XapaKTepu30BaTh (OMHCHIBATh) OOIMHUE XUMHUYECCKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBS3U
MEXIy HEOPTaHMYECKHUMH BEUIECTBAMHU C ITOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPeACTBOM COCTABIICHHSI DJIEKTPOHHOIO OajlaHCca 3TUX pPeakIfil; peakiuil HOHHOTO
oOMeHa TyTEM COCTaBIEHUS WX TMOJIHBIX M COKPANICHHBIX HOHHBIX YPaBHEHUW; DPEAKIUN
TUAPOININ3a; PEaKIHil KOMIUJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMILIEKCOB IIMHKA U
ATIOMIHHUS);

c(OPMUPOBAHHOCTh YMEHUS OOBSACHATh 3aKOHOMEPHOCTH TIPOTCKAHUS XHUMHYCCKUX
peakuuii ¢ y4€TOM HX DSHEpPreTHYECKHMX XApPAKTEPUCTHUK, XaApPAaKTep H3MEHEHUs CKOpPOCTH
XMMHYECKON PeakIui B 3aBUCUMOCTH OT Pa3NUYHBIX (PAKTOPOB, & TAKXKE XapaKTep CMEIICHHUS
XUMHUYECKOTO PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3nencTBui (nmpunnui Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMUYECKUE PEAKIIMH, JIe)KAIUE B OCHOBE
MPOMBIIIJICHHOTO TIONYyYEHUsI CEPHOM KHUCJIOTHI, aMMHakKa, OOIUWe HaydHble MPHHIIUIIBI
XUMHYECKAX TIPOU3BOJCTB; IIE€IECOOOPA3HOCTh IPUMEHEHUST HEOPTraHMYeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTbH BJIAJICHUS CUCTEMON 3HAHUHN O METOJaX HAYYHOI'O TO3HAHUS SBICHUI
npUpoasl — HaONIONEHHWE, W3MEpPEHHe, MOJACTHPOBAHNE, OKCIEPUMEHT (pealbHBId W
MBICJICHHBIN), HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHMs MPUMEHSATh 3TH 3HAHUS IpPU
AKCIIEPUMEHTAIbHOM HCCIEIOBAHUM BEIIECTB W JUISI OOBSCHEHUS XUMHUYECKHX SBJICHHUIA,
HMEIOIINX MECTO B IPUPOJIE, MPAKTUUECKOM JIEATEIbHOCTH YeJIOBEKA U B ITOBCETHEBHOM JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISABIISITH B3AUMOCBSI3b XUMUUYECKUX 3HAHUM C MOHATUSIMH U
MPE/ICTAaBICHUSIMA  JPYTHX €CTECTBEHHO-HAY4YHBIX MPEAMETOB i 0ojee OCO3HAHHOIO
MMOHMMAaHHUS MaTepUAIbHOTO €AMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJUTH PACUETHI: C UCIIOIB30BAHUEM MTOHSATHN «MaccoBast
JIOJISl BEIIECTBA B PACTBOPE» U «MOJIIpHAsl KOHIIGHTpAIIUs»; MAacChl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe WM 00BEMY OJHOTO M3 YYACTBYIOIINX B PEAKITUU
BEIIECTB; TEIUIOBOTO 3(pdeKra peakiiu; 3Ha4eHUsI BOJOPOJIHOTO MOKA3aTelsi PaCTBOPOB KHUCIOT
W IIeJoYel ¢ M3BECTHOW CTENECHBIO TUCCOIMAITMU; MacChl (00bEMa, KOIMYECTBa BEIIECTBA)
MPOJIYKTa PEaKlUM, €CIU OJHO M3 UCXOJHBIX BEILECTB JIaHO B BUJE pacTBOpa C ONpEeAeIEHHON
MaccoBOHM J10JIell pacTBOPEHHOIO BEIIECTBA WJIM JAHO B H30BITKE (MMEET NPUMECH); IOJIU
BBIXOJIa MMPOJYKTa peakiuu; 00bEMHBIX OTHOIIEHUH T'a30B;

c(OPMUPOBAHHOCTh YMEHHUI: CAMOCTOATENBHO IJIAHUPOBATh M MPOBOAUTH XUMHUYECKHI
SKCHEPUMEHT (IIPOBEICHUE PeaKnii HOHHOTO OOMEHA, MOATBEPKICHIE KaueCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEACICHNUE CPEIbl PACTBOPOB BEIIECTB € IIOMOIIBIO UHANKATOPOB,
W3Y4YCHHE BIMSHUSA Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMHUECKOH peakluH, pelieHue
JKCIEPUMEHTANIBHBIX 3a/1au 1o TeMaMm «Metamiby u «Hemeramiby) ¢ coOmoIeHreM MpaBUil
Oe3omacHOro oOpallleHusi ¢ BEIIeCTBAMU M JIaOOpaTOPHBIM 00OpynOBaHUEM, (GOPMYIUPOBATH
Lenb MCCIAENOBAaHUS, NPEIACTABIATh B pa3IM4HOM QopMe pe3ynbTaThl SKCIEPUMEHTA,
aHAIM3UPOBATH U OIIEHUBATh UX JOCTOBEPHOCT;

c(hOpPMHPOBAHHOCTh YMEHHI: COOIIOIATh MPaBIa TOJIb30BAHUSA XUMHYECKOU TOCYI0U 1
n1a00opaTOpHBIM 00OpYyIOBAaHUEM, OOPAIEHHUS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU
M0 BBHIMIOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX OIBITOB, HKOJIOTHUYECKH IeJIeco00pa3HOro
MOBEJICHNUs B OBITY W TPYIOBOM JAESATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3J0POBBS,
OKpY’Karoleu MIPUPOTHOMN cpebl u JIOCTH>KEHHUS eé YCTOWYUBOTO
pPa3BUTHsA, OCO3HABATh OMACHOCTh ~ TOKCHYECKOTO  JIEUCTBUSL  HAa  JKUBBIE  OPraHU3MBbI
ONpeACIIEHHBIX HEOPraHNUYECKUX BEIIECTB, MOHMMAs cMbIc nmokaszarens [1/K;

c(OPMUPOBAHHOCTh YMEHUU: OCYIIECTBISATH II€JICHANIPABICHHBIM IMOUCK XHMHYECKOM
nH(popMalui B pa3IMYHBIX MCTOYHUKAX (HaydyHas U y4eOHO-Hay4yHas JHTEpaTypa, CpelcTBa
MaccoBoi wHGpopManuu, WHTEpHET W Jpyrue), KPUTUYCCKH aHATM3UPOBATH XUMHUYECKYIO
nHpopmanuio, nepepabaThiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUH C MOCTABJICHHON yueOHOMU
3a7adeH.
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TEMATHYECKOE IINITAHUPOBAHHUE

10 KJIACC YIJIYBJIEHHBIA YPOBEHD

Ne Haumenosanue KonnuectBo yacoB DnekTpoHHBIE (1TU(PPOBEIE)
pa3znenoB U TeM Bcero| Konrtpons- | IlpakTruec- | oOpa3oBaTelIbHbIE PECYPCHI
IIPOTrpaMMBbI Hble pa0oThl | KHE paboThl

Pa3znes 1. TeopeTudyeckue 0CHOBbI OPraHUYeCKONH XUMUH

1.1 | [Ipenmer 8 1 https://foxford.ru/wiki/himiya
OpraHU4eCcKOi [teoriya-stroeniya-
xumun. Teopust organicheskih-soedineniy-a-
MIPOBEICHUS m-butlerova
pe3yJsibTatoB A. M.
bytneposa
Hroro no paszueny 8 1

Pasznesa 2. YraeBoaopoabl

2.1 | IlpenenbHble 5 1 https://foxford.ru/wiki/himiya
YTICBOIOPOIBI — [alkany-gomologicheskij-
aJTKaHbl, ryad-stroenie-nomenklatura-
LIUKJIOAJIKAHBI izomeriya

https://foxford.ru/wiki/himiya
[tsikloalkani

2.2 | HempenenbHbie 14 1 1 https://foxford.ru/wiki/himiya
YTICBOIOPOIBIL: /alkeni-govologicheskii-ryad-
AJIKEHBI, aJIKaIUEHEI, stroenie-nomenklatura-
AJTKAHBI izomeria-fizicheskie-svoistva

https://foxford.ru/wiki/himiya
[stroenie-nomenklatura-i-
izomeriya-alkinov
https://foxford.ru/wiki/himiya
/alkadieny

2.3 | Apomaruueckue 8 https://foxford.ru/wiki/himiya
YTIEBOJOPOIBI /gomologicheskiy-ryad-
(apensr) arenov

2.4 | Ilpupoaubie 4 https://foxford.ru/wiki/himiya
HUCTOYHUKHU [prirodnye-istochniki-
YTJCBOJOPOIOB M UX uglevodorodov
nepepadoTKa

2.5. | TamoreHnpoun3BoIH 4 1 https://foxford.ru/wiki/himiya
bI€ YTJIEBOIOPOIBI /galogenalkany
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https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
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Hroro no pazueny 35 3 1
Pasznen 3. Kuciopoacoaep:xamue opraHndyecKkue coeInHeHus
3.1 | Couprel. denon 11 1 1 https://foxford.ru/wiki/himiya
/aromaticheskie-spirty-fenoly
3.2 | KapOoHuibHbIC 21 1 1 https://foxford.ru/wiki/himiya
COEIMHEHMS: /gomologicheskie-ryady-
AJbJIETUIBI U aldegidov-i-ketonov
KETOHBI. https://foxford.ru/wiki/himiya
KapOonoBsie [slozhnye-efiry
KUCIOTEL. CHOXKHBIE
a¢upsl. Kupbl
3.3 | YrueBoasl 9 1 https://foxford.ru/wiki/himiya
/Klassfikatsiya-stroenie-i-
izomeriya-uglevodov
Hroro no pazueny 41 3 2

Pa3nen 4. A3orcoaepaxamme opra’

HYCCKHE COCAMHCHUSA

41 | AMuHBIL 12 1 2 https://foxford.ru/wiki/himiya
AMHUHOKHCIIOTHI. /aminy-anilin
benku https://foxford.ru/wiki/himiya
[stroenie-klassifikatsiya-i-
nomenklatura-aminokislot
https://foxford.ru/wiki/himiya
[peptidy-i-belki
Hroro no pazueny 12 1 2
Pasznes 5. BeicokoMoJIeRyJIsIDHBIE COeIMHEHUS
5.1 | BBICOKOMOJIEKYISIPH 6 1 1 https://foxford.ru/wiki/himiya
bI€ COCMHEHUS /kauchuk-rezina
Hroro no pazueny 6 1 1
OBUIEE koi-Bo 102 9 6
4acoB 0 MporpaMmme
11 KJIACC
Ne HanmenoBanue KonnuecTtBo vacos DIIEKTPOHHBIE
pa3ziesoB U TEM (uudpoBsie)
POTPaMMBbL Bceero | Kontposb- | Ilpakruuec- o0Opa3oBaTenbHbIC
HbIE pa0boTHI | KHe PabOTHI pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMUM
1.1 | Ctpoenue aToma. 9 1 https://foxford.ru/wiki/him

[Tepuoanyeckuit 3aK0H
u [lepuoanueckas
cUCTEMA IO 3JIEMEHTaM
J1. 1. MenpaeneeBa

iya/modeli-stroeniya-
atoma
https://foxford.ru/wiki/him
Iya/atomnoe-yadro
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1.2 | CtpocHue BelIecTBa. 11 https://foxford.ru/wiki/him
Mmoroo6pasue iya/kristallicheskoe-i-
BELLIECTB amorfnoe

1.3 | Xumuueckue peakiuuu 19 https://foxford.ru/wiki/him

iva/himicheskie-
uravneniya
HWroro no pasneny 39
Pasznen 2. Heoprannueckasi xumus
2.1 | Hemeramisl 31 https://foxford.ru/wiki/him
iya/osobennosti-stroeniya-
nemetallov
2.2 | Meramisl 23 https://foxford.ru/wiki/him
iya/osobennosti-stroeniya-
i-svoystv-metallov
Uroro no pazneny o4

Pazpen 3. XuMus u ;KU3HL

3.1 | Meroasl NO3HAHUS B 9 https://uchitel.pro/%D1%8
XUMHHA. XUMHASA U 5%D0%B8%D0%BC%D0
JKU3Hb %B8%D1%8F-%D0%B8-

%D0%B6%D0%B8%D0
%B7%D0%BD%D1%8C/
Hroro 1o pasnery 9
OBIIEE kon-Bo yacoB 102
0 MPOrpamMme

YYEBHO-METO/JNYECKOE OBECITEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 10 kmacc/ Epemun B.B., Ky3smenko H.E., Tepernn B.W., /Ipo3nos A.A., Jlyaun B.B.;
nox penakuueit Jlyauna B.B., O0miecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemnieHue

B.B. Epemun, H.E. Ky3menko, B.W. Tepenun, A.A.Jlpo3nos, B.B. Jlynun Pabouas terpaap. 10
Kj1ace

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun B.B.;
nox peaakiueit Jlyauna B.B., O0miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «/[PODAY

METOINYECKHUE MATEPUAJIbBI VIS YUUTEJA
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https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B8-%D0%B6%D0%B8%D0%B7%D0%BD%D1%8C/
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B.B. Epemun, H.E. Ky3bmenko, B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun Pabouast rerpas.
10 xnacc;
CripaBOYHMKHM IO XMMHUH; TTOCOOHS 110 moAroToBke k EI'D

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[udpossie aaekTpoHHbIe pecypcehl: https://educont.ru/; https://foxford.ru/;
https://www.yaklass.ru/
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