MHMHHUCTEPCTBO MPOCBEIEHUSA POCCUMCKOM ®EJIEPAIIUA
MHUHUCTEPCTBO OBPA30OBAHMSA U MOJIOJAEKHOM NOJIUTUKH
CBEP/UIOBCKOM OBJIACTH
VIIPABJIEHUE OBPASOBAHUS AJIMUHHUCTPAITNN
BEPXHECAJIITUHCKOI'O TOPOJICKOI'O OKPYT' A

[Ixona Ne 2
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens IIMO 3amectuTens Aupekropa no YBP JMpeKTOp MIKOJIbI
Npanosa O.C. Xopobpsix JI.B. Kanmuenko P.®.
ITpuka3 Ne 204 ot 30.08.2023 r.
PABOYASA ITPOTPAMMA

Xumus (yriay0JéHHbIN YPOBEHbD)
s ooygaromuxcs 10 — 11 kmaccon

(o6HOBNEHHBIN PI'OC)

r. Bepxusas Canga



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
Qenepanum», TpeOOBaHMKH K pe3ylbTaTaM OCBOCHHUS  (eaepasibHON  00pa3oBaTENIbHON
nporpammsl cpegHero obmero oopazoanusa(P@OIl COO), mpencraBieHHsix B DepepaibHOM
rocygapcTBeHHOM oOpazoBarensHoM cTangapre COO, c¢ yuérom Kouuenuuu mnpemnopaBaHus
yueOHOro mpeaMera «XuMHsS» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanumu,
peann3yoImMX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTparerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIrIyONEHHOTO W3YYEHHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. U3yuenwe mnpenmera,
peamm3zyemMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGHILHOTO OOYyYeHHs, IPH3BAHO
obecnieunTh 0O0I1e00pa30BaTEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMYME, a
TaKKe JUIsl MPOJIOJDKEHHs OOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SBIISIETCS OJJTHOM M3 MPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XuMUM Ha3zHaueHHe TpeaMera «XHMHUsS» TOIy4aeT IOAPOOHYIO
MHTEPIPETAILMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSl CIIEIYIOIIME BBITIOTHSICMEIE
MPOrpamMMOi TI0 XUMHH (PYHKIIHU:

¢ uHPOPMANMOHHO-METOIMYECKasl, pealn3anus KOTOpPOH oOecrednBaeT MOJyYeHHE
NPEJCTABICHUS O LIEAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS O0YJaIOLIUXCS CPEICTBAMM MpPEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OPraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpasi ~ HIpeAyCMaTpUBaeT  OIpeelICHHE:
IPUHLUIIOB  CTPYKTYpHUPOBaHMs M  MOCJIEJOBAaTEIBHOCTH H3Y4€HHUs  y4eOHOTo
MaTepuala, KOJMYECTBEHHBIX M KAaueCTBEHHBIX €ro XapaKTepUCTUK; IMOIXOJOB K
(OpPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTM)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3YYEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEIMETHOE COAEpKaHHUe, 00s3aTeIbHOE U1 U3yYEeHUS
B paMKax  OTIEJbHBIX  MNpoduiel, MperycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTEeJIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpesielieHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Uil U3y4eHUs
OTJICJIbHBIX TEM;

e QpeylaraeT NPUMEpPHYIO IOCIIEA0BATENbHOCTh M3Y4EHHUs Yy4yeOHOro marepuana ¢
y4E€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€Hi;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Mejaed W 3a7ad H3ydeHUs IpeaMeTa Ha
yriyOJn€HHOM YpPOBHE C y4ETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHMSI OCHOBHOH 00pa30BaTEeNIbHOM MPOrpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(JIMYHOCTHBIX, METAIIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YUETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBaTEeIbHBIX JEHCTBUI 0O0YdYarolerocst MO0 OCBOEHHUIO COJEp KaHus
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MIUSAM B TpOoTrpaMMe IO XUMHHM HpPEIyCMOTpeHa

MIPEEMCTBEHHOCTh C OOy4YeHHeM XHMHUU Ha YpOBHE OCHOBHOTO o0miero oOpa3oBaHus. 3a



mpelenaMi  yYCTAaHOBJICHHOW MPOrpaMMON IO XUMHUHU  00s3aTeNIbHOW  (MHBapHUaHTHOM)
COCTaBJISIOLIEH COEPKAHUS YUEOHOTO MpeaMeTa «XUMHUsD O0CTaETcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MpouIIst 00ydeHusI.

B cootBerctBUM ¢ koHUenTyaidbHbIMU mnojoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOT0 U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHInpoBaHHOTO 00yIeHUs Ha
YpOBHE cpeliHero oOmiero o0pa3oBaHusl XUMHUs Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HaIpaBJIEH
Ha peaju3alui0 IPEEMCTBEHHOCTH C TMOCJIEAYIOIIUM JTalloM MOJY4YEHHUS XUMHUYECKOIO
o0pa3oBaHusi B paMKax HW3y4YEHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeiHero npodeccuoHaibHOTO 00pa3oBanus. B aToil cBs3u
U3y4YeHUE TpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHue U
YIIIyOJICHHE TEOPETHUYECKOM W TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOPABIIUX
onpeaenéHHbI Mpopuiib 00y4eHHs, B TOM YHUCIIE€ C MEPCHEKTUBOM MOCIEAYIOMIEr0 MOTyYeHUS
XMUMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk miuaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHOn
00pa30BaTeNIbHOM MpOrpaMMbl CPEJHETr0 OOIIEro 0O0pa30BaHUs U3ydeHHUE MpeaMeTa «XUMUs»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIMTAHUS U COLIMAIBLHOTO Pa3BUTHS 00ydaroLIuXcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHbIX YMEHHUH, YMEHUN pallMOHaIM3aMH y4eOHOTo
Tpyna © OOOOMmMEHHBIX CIMOCOOOB  JCATENBHOCTH, HWMEIONUX  MEKIUCIUTLTHHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocransromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YriIyOJNEHHOTO M3Y4YEHMs SIBIISIOTCS
yriyonéHHabie Kypchl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumusy». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3alMy COAEp)KaHUs 3TUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATH nojokeHuss ®I'OC COO o paznuuusx 6a30Boro u
yrayOnE€HHOTO YPOBHEH H3yUeHHs peaMeTa.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUS MpeaMeTa. JTa CUCTeMa 3HaHUM MMOJIydaeT OMNpEeNe€HHOE TEOPEeTUUYECKOoe
JIOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OONbIIMH  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriyOJI€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE PACHIMPEHUS U YIIyOJeHHs MPEJCTaBICHUN O CTPOCHUU
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS Peaklnii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguueckold  CHCTEMbl XUMHUYECKHX 3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBICHSIETCS C
TOYKHU 3PEHHUS] SHEPreTHYEeCKHX W3MEHEHMH mpu e€ o0pa3oBaHUU U Pa3pyLUICHUH, a TaKkKe C
TOYKH 3pEHUs MeXaHH3MOB e€ oOpazoBaHusa. V3ydeHwe THUIOB peakUil JOMOJHSETCS
(dbopMupoBaHHEM MpeACTaBIECHUN 00 JIEKTPOXUMUYECKUX MPOIECCAX U IEKTPOIMU3E PACIIIIABOB
U pacTBOpPOB BelIeCTB. B Kkypce opraHM4eckod XWMHH TpPU PACCMOTPEHHH PEaKIIHMOHHON
CIOCOOHOCTH COeIMHEHUH ynenseTcss 0co0oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX P deKTax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHM.

Oco6oe 3HaueHne UMeeT TO, YTO Ha COJIEpKaHHe KYpCOB XMMHHU YIIyOJEHHOTO YPOBHS
U3yUYEHHs Ui KJIACCOB OMNpeAenéHHOro mpoduias (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOJHEHUH K 0o01Iel cucTeMe NMpeIMEeTHBIX 3HaHUIl) OKa3bIBAIOT BIUSHUE CMEXHBIE
npeametsl. Tak, Hampumep, B COJAEpXKaHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis GoJbiioe 3HaYeHHE OyAyT MMETh JIEMEHTHl y4eOHOro Marepuana Mo ooume Xumum.
[Ipy u3yueHuu mnpeaMeTa B JaHHOM Cilydae akLEHT OyJeT chenaH Ha OOIIHOCTh METOJIOB
MO03HAaHHUA, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAs TEOPHS
(MonekynsipHas Teopust B (U3MKE), 3aKOHBl COXPAHEHUS MacChl W DHEPruH, 3aKOHbI
TEPMOIMHAMMKH, DJIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BELLIECTB U IPYTOE.



B 10 e BpeMs B cofep)KaHUM IpeaMeTa I KJIACCOB XMMHKO-OHOJIOTHYECKOTO PO IS
OoNbpIIMI yAENbHBIA Bec OyIeT MMETh OpraHWYecKas XHUMHSI. B 3TOM ciydae mpemaocTaBiseTcs
BO3MOJKHOCTB 151 00jiee 00CTOATEIBHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHU3aluy KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpPHUMEPY, TaKHE CTPYKTypHbBIE
KOMIIOHEHTBI, KaK JUMNHJbI, OEJIKU, YIJIEeBOJbl, HyKIEHMHOBBIE KHUCIOTHI U apyrue. Ilpu stom
3HaHUSA O COCTaBE€ M CBOMCTBAx IPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CITy’KaT OCHOBOM UIS N3yYSHHS CYHTHOCTH MPOLECCOB (DOTOCHHTE3a, IBIXaHUs, THIICBAPEHUSL.

B mane ¢opMHupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [TO3HAHUS U OIbITA IPAKTUUECKOIO IPUMEHEHUSI HAYYHbIX 3HAHUI U3ydeHUE IperIMeTa
«XuMHUs» Ha YriayOJn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX C Yy4eOHBIMU
peaMeTaMu, BXOISIIMMHU B COCTaB MPeIMETHBIX o0nactel «EcTecTBeHHO-HayYHbIE TIPEAMETHI»,
«MaremaTrka 1 HHpopMaTHKa» U «Pycckuil SI3bIK U IUTEpaTypay.

[Ipn usydeHun ydyeOHOro mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero obmiero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3aaauei
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHME OCHOB HAyKH XHMHMM Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa MW OJHOIO0 W3
KOMIIOHEHTOB MHMPOBOW KyJbTyphl. Pemienue 3Toil 3amaun Ha yriyOn€HHOM ypOBHE H3yuYeHUS
IpeAMeTa IPEIIoaraeT peain3auio TaKuX HeIeH, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y M03HAaBAEMOCTH SIBIIEHUN MIPHUPOJIbI, 0 MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beayliel ponu B 0OecriedeHNH YCTOMUMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
po0ieM SKOJIOTHYECKOM, PHEPreTHYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3/JaHUM HOBBIX MAaTepUaloB, HOBBIX HCTOYHUKOB SHEPrUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KYJIbTYpbl YEJIOBEKA, a TAKKE IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEAE;

e OCBOCHHE CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUN XUMHH, COBPEMEHHBIX IPEACTABICHHI O CTPOCHHM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVNHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCIIEPCHBIX CUCTEMax, 00 001ux
Hay4HbIX PUHIUIAX XUMUYECKOTO IPOU3BO/ICTBA;

e (QopmupoBaHue y O0OYyYalOIIUXCS OCO3HAHHOTO TMOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HaHUH Ui OOBACHEHHS KIIOYEBBIX HJEH U mpobdiem
COBPEMEHHON XUMUU, AN OOBSCHEHUS M TMPOTHO3UPOBAHHUS SBIICHUH, HMEIOIINX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIICHUS MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHHUS, AaHAIW3a W OLEHKH C TO3ULUUH 3KOJOTHYECKOU
0€30MacHOCTH TOCTEACTBUI OBITOBOI M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHYECKHM IPOU3BOACTBOM, HCIOJIb30BAaHHUEM U MepepadoTKOH
BEILIECTB;

e yriyOJeHHe TMpeJICTaBIEHU O HaydyHBIX MeETOJaX IO3HAaHUs, HEOOXOJUMBIX JUIs
NpUOOPETEHUsT YMEHUIH OPUEHTHPOBATHCS B MUPE BEIECTB M 0OBICHEHHS] XMMUYECKHX
SBJICHUH, HUMEIOUMX MECTO B IPHUPOJE, B NPAKTHUYECKOH JCSITEIBHOCTH U
MTOBCEHEBHOM )KM3HHU.

B mnane peanuszanuu TEpPBOOYEPEAHBIX BOCHHUTATENBHBIX M Pa3BUBAMOIIMX (QYHKIUN
LEJIOCTHOM CHUCTEMBI CcpeHero ooOmiero oOpa3oBaHUs MPH HU3YYEHHH IpeaMeTa «XUMUs» Ha
yri1yOoJa€HHOM YpOBHE 0COOYIO aKTyalbHOCTb MPHOOPETAIOT TAKKE LENIN U 3a/1a4H, KaK:

e BOCHHUTaHHE YOEXKJAEHHOCTH B TIIO3HABAEMOCTH SIBICHUN NpPUPOABI, YBAXKEHUS K
Iporeccy TBOpPUECTBA B OOJIACTH TEOPETHYECKMX M NPUKIIAIHBIX HCCIEIOBAaHUN B



XUMHH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU,

® pa3BUTHE MOTHBAIIMM K OOYYCHUIO M MMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIUTAaHHIO HA OCHOBE YCBOCHHSI OOIIEYEIOBEUECKIX IICHHOCTEH;

® PpPa3BHUTHC II0O3HABATCJIIbHBIX HHTCPECCOB, HWHTCIJICKTYaJIbHBIX )51 TBOPYCCKUX
CHOCOOHOCTEH 00ydJaromuxcs, (popMHpOBAaHUE y HHUX CO3HATEIBHOTO OTHOIICHHUS K
caMo00pa30BaHUI0 M HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOM
npodecCHOHAIEHON M OOIIECTBEHHOUW JEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

e (dopMupoBaHHE yMEHHI M HaBBIKOB Pa3yMHOTO IPHPOJIONOIB30BAHMS, DPa3BUTHE
DKOJIOTUYECKOM  KYJIbTYphl,  MPHOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
3KOJIOTUYECKOU €SI TENBHOCTH.

OO01iee 4yMCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHUs] XMMHUHU Ha YriyOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

COILEP KXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKAS XUMMUSI

Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHUU.

[IpenMer W 3HaYeHHEe OpPraHUYECKOW XHMMHH, MPEJICTaBICHHE O MHOrooopasuu
OPraHM4YeCKUX COCTMHECHUH.

DNEeKTPOHHOE CTPOEHHE aTroMa Yriepoa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOYKHOCTH aTOMa yriiepoja. XUMHUUYECKasl CBSA3b B OPraHUYECKUX COCINHEHHMSIX.
Tunbel TMOpUIM3AMK aTOMHBIX OpOHUTaNIel yriepoja. MexaHu3mbl 0O0pa3oBaHMsI KOBAJICHTHON
cBs31 (OOMEHHBIA U IOHOPHO-AKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOHTaNlel, G- U
n-cBsi3u. OnuHapHas, JBOWHAs M TpolHas cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYyJax
oprannueckux BemiectB. [loHaTue o cBOO0HOM pasukaie, Hykieoduie u 3aexTpodure.

Teopusi cTpoeHus opraHuyeckux coeauHeHudd A.M. bByriepoBa U COBpeMEHHbIE
MPEACTABIICHUS O CTPYKTYpPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOEHUS OPraHUYECKUX COCTUHEHUMN.
MouekynspHble U CTpYKTypHble (QopMyiabl. CTpyKTypHble (QOpPMYNIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, CoOKpami€HHas, ckenerHas. M3omepus. Buuel wu3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAA. JJEKTPOHHBIE JPQPEKThI B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN U Me30MepHBIi 3 eKTsl).

[IpencraBnenue o knaccudukanuyu OpraHnyeckux Bemects. [loHsaTHe o GyHKIMOHATHHON
rpynne. ['omonorus. I'omonornyeckue psiapl. CucreMarnyeckass HOMEHKIIATypa OpraHu4eCKuX
coequaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobOennoct u  kimaccupuKanus  OpraHMdeckux  peakuuih.  OKUCIUTENTHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX IMPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3iaMu OpraHuYecKHX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 1O MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpH HarpeBaHuu (TUlaBleHUe, OOyIJIMBaHHE W TOPEHHE),
KOHCTPYMPOBAHHME MOJIEJIEH MOJIEKYJI OPraHMYECKUX BEILIECTB.

Yraesoaopoasl.

Ankanbl. ['omonoruyeckuit psig ankaHoB, oOmias Gopmyna, HOMEHKIATypa U U30MEpPHSL.
DIEeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY/ alKaHOB, SP -TMOPUAM3AIMS ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. Ou3nueckue CBOMCTBA alKaHOB.



XUMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIIECHUs, U30MEpU3aluM, JETUIPUPOBaHMS,
LUKIW3alKY, @HMpOJIM3a, KpekuHra, ropeHus. llpeacraBieHue o MexaHHU3ME peakUuid
paauKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npupose. CriocoObl NOTy4eHUs! U IPUMEHEHUE aJIKAHOB.

Huknoankanel. O6mas dpopmMyna, HOMEHKIATypa u u3oMepusi. OCOOCHHOCTH CTPOSHUS U
XAMHYECKAX CBOWCTB MajblX (IHUKJIONPOIAH, IMKIOO0yTaH) W OOBIYHBIX (IIMKIIOTICHTAH,
UKJIOTEKCaH) NUKJIOaTKaHOB. CriocoObl MOJIyUeHHS M MPUMEHEHHUE [TUKIOAIKAHOB.

Ankensl. ['oMoJIOTHYECKHI psi aKeHOB, 00mas Gpopmyna, HOMEHKIATYpa. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP>-THOPUIM3alUs aTOMHBIX OpOMTaleil
yriaepoja, 6- U m-cBsi3su. CTpyKTypHas U reomeTpudeckas (uc-TpaHc-) nzomepus. Ousudeckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOWMCTBA: pEaKUUMU MPUCOCIAUHEHUS, 3aMEUICHHUS B O-
MIOJIOKEHNUE TPHU JABOMHOW CBA3M, NMOJMMeEpH3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha JBOMHYIO CBs3b. CIOCOOBI MOTyUYEHUS U TPUMEHEHNE aJIKEHOB.

Ankaguensl.  Kiaccudpukanus — ankaaueHoB  (CONpPsDKEHHBIE,  M30JIMPOBAHHBIE,
kymynupogantvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUS M  XHMHUYECKHX CBOMCTB
CONnpspKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepuszanus CONpsKEHHBIX AMEHOB.
CriocoObl nosTyueHus: 1 IPUMEHEHHUE aJIKaIuEHOB.

Anxusbl. ['omMosiornueckuii psia adkWHOB, oOmIas Gopmyna, HOMEHKIATypa U U30MEpHS.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYN aJIKMHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yraepona. du3myeckne CBOWCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOEINMHEHMS, AUMEpU3allid U TpUMEpHU3aluu, okuciaeHus. KucioTHele cBONCTBA alKUHOB,
MMEIOLUX KOHIEBYIO TPOMHYIO CBs3b. KauecTBeHHbIE peakiMy Ha TPOHHYIO CBs3b. CrocoObl
MOJIy4YEHUSI U IPUMEHEHUE AJIKHOB.

ApomaTH4ecKue yriieBoI0po sl (apeHsl). ['omomornueckuii psix apeHoB, oomast opmya,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30JIa.
dusnyeckrue CBOMCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OCH30JIa M €r0 TOMOJIOTOB: PEAKIUU
3aMeleHusi B OE€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHU MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIoroB OeH3o0a. [IpencraBnenne 06 OpueHTUPYIONIEM JEHCTBUH 3aMECTUTEICH
B OCH30JILHOM KOJIbIIE HAa MPHUMEpPE AIKWIbHBIX PaJUKaloB, KapOOKCUIBLHOWU, THAPOKCUIBLHOM,
aMUHO- M HUTPOTPYIIHBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOJNydeHUS UM NPUMEHEHHE  apoOMaTHYEeCKHX
YTIIE€BOJAOPOIOB.

[Ipuponnsrit ra3. I[lonyrasie HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOOYKTHI ero mnepepadoTku. CrnocoObl mepepaboTKu HEePTH: MEeperoHka, KPEeKHHT
(TepMuYeCcKul, KaTanruTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel nmepepaboTku HedTH, HX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'enetnueckas CBs3b MEXKIY PA3IMYHBIMH KJIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3amemnieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIY, LHUAHOTPYIIy, amuHorpynny. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHHPTOBOrO  pacTBopa wmignouyn. B3aumoneiictBue
JUTajJOreHAIKaHOB C MarHueM M UUHKOM. [IoHsATHE O MeTalyIoOpraHMYecKUX COCIUHEHHSIX.
Vcnonp3oBaHue TalOT€HIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBITY, TE€XHUKE M TPH CHUHTE3€
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBPALICHUI: H3ydEHHE
(Gu3MYECKUX  CBOWMCTB  YIIIEBOJOPOJIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHA
YTJIEBOJOPOJIOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aWMOJCHCTBUME AalEeTHWIEHa ¢ aMMHUayHbIM pacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapyXeHHE YIiIepoAa U BOJOPOJAa B OPraHMYECKHX BEIIECTBAX,
MOJIydeHHUE ATUJICHa U H3Y4YE€HUE ero CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «HedTbs» u
«Yromp», ¢ oOpa3llamMu IUIaCTMAcC, KAaydyKOB U PE3UHBI, MOJECIUPOBAHHE MOJICKYI
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.



Kucaopoacoaep:kammue oprannyeckue coeMHeHHU.

[Ipenenbubie onHoaTOMHBIE COUPTHL. CTpoeHHME MOJEKyJl (Ha TpUMEpe MeTaHojla M
sTarona). ['omosoruueckuii psia, odmas hopmMysna, U30MepUs, HOMEHKJIATYpa U KIACCH(PUKAIHSI.
®dusnyueckue CBOWCTBA MPEAETbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBSI3HM MEXIY
MOJIEKYJIaMH ~ CIHUPTOB. XHMMHYECKHE CBOWCTBA: pEaKIMU 3aMEIICHUs, JETUIpaTalui,
OKHUCIICHUS, B3aUMOJICHCTBHE C OPraHMYEeCKUMHU U HEOPraHWuYeCKUMH Kuciotamu. KauectBennas
peakuus Ha OJHOATOMHBIC CHUPTHI. JlelicTBHE ATaHOJIa M METaHOJa HAa OPraHW3M YeJOoBEKa.
CriocoObI MOTydeHUsT U TPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoObeHHOCTH (PU3HUECKUX U XHMHYECKUX
CBOWCTB.

MHoOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U TIHIEpUH. DPU3NUECKHE W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIIEHHUs, B3aUMOJIEHCTBUE C OPraHMYECKUMU U HEOPraHMYECKUMU
KHCJIOTAaMH, Ka4eCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cUpThL. [IpencraBieHne o MexaHu3Me
peakuuii HykieopribHOro 3aMmenienus. JleiicTBue Ha opranusm 4enoBeka. CrocoObl MoTydeHust
Y PUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJIEKYIIbI, B3AUMHOE BIUSHUE TUIPOKCOTPYIIIBI U OEH30JIBHOTO sJIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosa. KaduecTBeHHbIE
peaknuu Ha ¢eHon. Tokcumunocth (eHona. CrocoObl TOJMydeHUS W TpUMEHEHHe (eHoa.
®denospopmanbaeruHas cMoa.

KapOonunpHble COCTMHEHHWS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['oMoJloTHYecKHe psAbl albIeruJ0B M KETOHOB, o0mas Qopmyina,
n3oMepusd U HOMeHKiIarypa. Duszndeckrne CBOWCTBA aJIbJECTU/IOB W KETOHOB. XWMHYECKHE
CBOWMCTBA QJIBJCTHUIOB W KETOHOB: peaknuu mnpucoenuHenus. OKHUCIEHHUE allbJIeTHI0B,
KauyeCTBEHHbIE PEaKIUH Ha anbaerujpl. CrocoObl MOJy4eHUS M MPUMEHEHHE ajlbJAETHA0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIe KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3oMepus u HOMeHKIaTypa. DuU3WYecKHe CBOWCTBA OTHOOCHOBHBIX
MpeebHbIX KapOOHOBBIX KHCIOT. BoJopoaHbie CBS3M MEXIY MOJIEKYJIaMH KapOOHOBBIX
KHCIOT. XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluM, peakiuu C
ydacTUeM YTieBOAOPOIHOTO paaukaia. OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CIOXKHBIX d3upax. MHOroobpaszue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenut BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICMHOBAas, JIUHO/NE8As, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4YeHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus U HOMEHKJIATYpa.
®u3nuecKre 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIIOM U 1IEJIOYHOH cpelie.

Kupsl. Ctpoenue, puznueckue ¥ XUMHUYECKHE CBOMCTBA XKUPOB: THIPOJIU3 B KHCIOH U
iesioyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEACTbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUPOJE.

MBpbLI14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmiass xapakTepucThka yriaeBoaoB. Kraccudukanus yriaeBogoB (MOHO-, TH- H
nonucaxapuabl). MoHocaxapupl: TJII0OK03a, (pyKTo3a, Tajmakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIMU C Y4YacCTHEM CIHPTOBBIX M aJbJACTHIHOW TpYII, CHOUPTOBOE U
MOJIOYHOKHCTIOE OposkeHue. [lpuMeHeHue TIOKO3bI, €€ 3HAUYE€HHWE B IKU3HEACATEIHLHOCTH
opranusma. Jlucaxapuawl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawIne U
HEBOCCTAHABIMBAIOLME Jucaxapulibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. llomucaxapuapl: Kpaxmai, TJIMKOT€H M uesuitono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaya, TJUKOT€Ha M UeUIono3bl. (Du3nueckre CBOWCTBA Kpaxmala M UEJUIIOJIO3BL.
XUMUYECKHE CBOMCTBA Kpaxmala: THAPOJIM3, KAUeCTBEHHAs pPEeakiUsi C MOJAOM. XUMHUYECKHE



CBOMCTBA IEJUTIOO3bI: TUAPOIIN3, TIoTydeHHe 3pupoB 1nemutoo3sl. [loHsaTHe 006 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

DKCHepUMEHTAIbHbIE METOJbl M3Yy4YEHUs BELIECTB M UX IMPEBpAICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJECHCTBHE 3TAHOJIA C HATPHUEM, OKHCICHHE 3THIOBOTO
CIupTa B albJeruj] Ha PaCKAIEHHOW MEIHOM IPOBOJIOKE, OKHUCICHHE 3THUIIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIC PEAKIIUK Ha
anbaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(1l)), peakus riaumepuna
¢ runpokcusiom meau(Il), xumMmuueckue cBoMCTBa pacTBOPa YKCYCHOM KHUCIIOThI, B3aUMO/ICHCTBUE
pacTBopa TIIOKO3bI ¢ Tuapokcuaom menu(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCMEPUMEHTAIBHBIX 33714 10 TeMaM «CrnupThl U heHoby, «KapOoHoBbie KHCIOTHI. CI0XKHBIC
3pHUPBI».

A3oTcoaepxamye OpraHmyeckue coeJuHeHus.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOEHUE MOJIEKY,
obmas dopMyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKHe CBOMCTBA. XHUMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AIKWJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUUYHBIX
aMUHOB C a30TUCTOM KuCI0TOU. CONH alKUIIaMMOHUS.

AHWINH — TIPEACTAaBUTENbL AMUHOB apoMaTuyeckoro pana. Ctpoenue aHuinvHa. BzanmHoe
BIIMSIHUE TPYIIIT aTOMOB B MoJieKyie aHWiInHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHHMIIMHA.
KauectBennsie peaknmu Ha aHuWiIMH. CHocoOBl MOMYYeHHS M TPUMEHEHHE amu(aTHuuecKux
amMuHOB. [lorydeHne aHmIMHA U3 HUTPOOEH301a.

AvuHokucHOTh. Homenkmarypa u  wu3omepusa. OTnenbHble TPEACTABUTENH O
AMHUHOKHUCIIOT: TJIMIWH, adaHuH. PHU3nyuecKkue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYEeCKUX COEIUHEHUN, peakius MOJMKOHACHCAINH,
oOpa3oBaHue NENTUAHON CBA3HM. buonornyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MIENTH]IOB.

benku xak npupoansle nonumepsl. IlepBruuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THUAPOJIU3, JEHATypalus, KaueCTBEHHBIC pPEaklUu Ha
OenKu.

OKCIEpPUMEHTAIbHBIE METOJIbl M3YYEHHMsI BELIECTB U HX IPEBpALICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHaTypalus OeNKOB MPH HarpeBaHWH, LIBETHbIC PEaKIMHU Ha OENKH, pelieHHe
SKCIIEPUMEHTANIBHBIX 3aJa4 MO0 TeMaM «A30TCOIEP)KAIUE OPraHUYECKHE COCIUHEHUS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCTUHEHUI.

BricokomosieKyJIsIpHBbIE COCAUHEHMS.

OCHOBHBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYIISIPHBIX COEIUHEHUN: MOHOMED, MOJHMEp,
CTPYKTYPHOE 3BEHO, CTEIE€Hb MOJMMEpU3ALUHU, CpeAHsss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI — OJIUMEPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (MOAMATUIICH, HOJIUIIPOTIUIIEH,
MOJIMBUHUIIXIIOPHI, MOJIUCTUPOJL, MOJIMMETUIIMETAKPHIIAT, MOJINKAPOOHATHI,
noyua TIIIeHTepedTanaT). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBI, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIE (XJIOIMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoOH U JIaBCaH).

[Tomumepsl  cnenManbHOTO  HazHaueHUs (TeroH, KeBIap, DIEKTPOMPOBOISIINE
MOJIUMEPBI, OropasnaraeMpie OJUMEDPHI).

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lilaMd TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «Pacno3HaBaHue IJ1aCTMACC U BOJIOKOH.

Pacuérnbie 3amaun.



Haxosxnenne MoekynsipHOi (opMyibl OpraHMYECKOTO COSTMHEHUS TI0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHOH (HOpMYIbI OpraHUYECcKOro
coeMHEHUsT Mo Mmacce (00BbEMY) MPOAYKTOB CropaHMsi, MO KOJUYECTBY BellecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUU W/MITU UCXOHBIX BEUIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYecKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIOCOOOB TOIydeHUS,
OTIPEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d IPU M3ydyeHUU opraHmdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HCIOJIb30BAHHWE KaK OOLIMX E€CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHUM, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01iue ecTecTBEHHO-HAay4yHbIE TOHATHSA: SIBICHHWE, Hay4dyHbIM (DakT, UNOTE3a, TEOpus,
3aKOH, aHalMu3, CHUHTE3, KiaccuuKanus, HAOMOACHHUE, H3MEpPEHUE, IKCIEPUMEHT, MOJEIb,
MOJEITUPOBAHUE.

®usuka: Marepus, aTroM, IJIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJa, YHEPreTUYECKHUU
YpOBEHb, BELIECTBO, TE€JNO, 00BEM, arperaTHOE€ COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, SKocucTeMa, ouochepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIH M TreTepoTpOHBIA TUMN MUTaHUS, OpoxeHue, (HOTOCHHTE3, AbIXaHUE, OeNKH,
YTJIE€BO/bI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: monesHble UCKOTaeMble, TOTUIHBO.

Texnonorus: muIIEeBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASI XUMMUS

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s€p. XUMHYECKUM 3neMeHT. N3otonbl. CTpoeHrEe 3NEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKHE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opbutanu. Knaccupukamuss XUMHUYECKUX 3JEMEHTOB (s-, p-, d-, f-ameMmentsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOHTANsIM. OJIEKTPOHHbIE KOH(MUTypallMd aTOMOB D3JEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, 3JICKTPOHHbBIE
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

Ilepuonuueckuii 3akoH u Ilepumoandeckas cucrema XuMuU4Yeckux osnementoB .M.
MenneneeBa. CBsA3b NepUOAMYECKOTO 3akoHAa H [lepuoanyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOU Teopuell CTPOCHHsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB
XMMHUYECKUX D3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyHmam Hu
nepuoam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyeckasi cBs3b. Buabl XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAS, METAJJIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHEPTus
u anuHa cBs3u. [lonsipHOCTD, HANpaBICHHOCTh M HACHIIIAEMOCTh KOBAJIGHTHOU cBsi3u. KpaTHbie
cBs3u. BonopoiHas cBs3b. MeXMOJIEKYISIpHBIE B3aUMOICHCTBHUS.

BaneHTHOCTh W BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b JJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHYECKMM CTpPOCHHEM (Ha TpUMepe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenne o0 KOMIUIEKCHBIX coelMHEHUsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HA4YeHHWE KOMIUIEKCHBIX coeauHeHuil. [lonarue o
KOOPIUHAIIMOHHOW XUMUHU.

BemectBa MONEKYISPHOTO W HEMOJEKYISPHOTO CTPOEHHUS. THIBI KPUCTAILTHYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BEIIECTB.



[NonsiTue o aucnepcHbIX cuctemax. Mctunusie pactBopsl. IlpeacraBienne o KOJUIOUIHBIX
pactBopax. CrnocoObl BBIpaKEHUS KOHLEHTPAIMM PAcTBOPOB: MaccoBas JO0JIs BEUIECTBA B
pacTBope, MOJIIpHAs ~ KOHIEHTpauusa. HachllleHHble W HEHACHIIIEHHBIE  PacTBOPHI,
pacTBopuMOCTh. KprcTamioruaparsl.

Knaccugukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. 1pHUBUANbHBIC HA3BaHUS
OTJIENBHBIX MPEJICTABUTENCH HEOPTaHMUECKIX BEIIECTB.

Knaccugukanus XaMHIYecKUX peakiyii B HEOPTaHNIECKOW U OPraHu4ecKOi XUMHUH. 3aKOH
COXpAaHEHHS MAacChl BEUIECTB; 3aKOH COXPAHCHHS M IPEBPAICHUS SHEPIHH MPH XUMHUYECKUX
peaknusax. TermoBsie 3p(HeKTsl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHHUS.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (akTOpoB. ['OMOreHHbIE
U TeTeporeHHble peaknuu. Katanus u katanus3aTtopsl.

O6patumble u HeoOpaTUMbIE peakiuu. XuUMHYeckoe paBHoBecue. KoHcraHTa
XAMUYECKOTO paBHOBecHs. (DakTOpHI, BIUSAIONIME HA IMOJIOKEHHE XUMHUYECKOTO PaBHOBECHS:
TeMIepaTypa, JaBlieHHEe M KOHIICHTPAIMK BEHIECTB, YJacTBYIOIIMX B peakuuu. [Ipuanmn Jle
[Tarense.

OnexkrponuTtnueckass gucconpanus. CuibHble H - ciadble  AMeKTposuThl.  CTerneHb
muccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasibHas, ienovyHas. BogopoaHbii
nokasarens (pH) pactBopa. I'maponus coneit. Peakiiuu nonHoro oomeHa.

OKHUCITUTENTbHO-BOCCTAHOBHUTENBbHBIE peakiuu. CrerneHb oOxkucieHus. OKHCIUTETh U
BOCCTAHOBHTENb. [Ipolecchl OKWCIEHUS W BOCCTAHOBJICHUS. BakHEWIHe OKHUCIHTENH H
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PaCIUIaBOB BEIIECTB.

DKcIepUMEHTaTbHBIE METOJBl M3YUSHHsI BEIIECTB W WX TPEBPANICHUN: pa3lioKeHUE
MEPOKCHIa BOJOPOJa B TPHCYTCTBUHM KaTalM3aTopa, MOJENN KPUCTAIUIMYECKHX PEMETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHne Cpeasl pacTBOPOB C MOMOIIbIO
WHJUKAaTOPOB, U3y4EHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xummusi.

[Tomoxenue HemeramwioB B Ilepronnueckodl cuctemMe XUMUYECKUX diaeMeHToB [I.M.
MenneneeBa U OCOOEHHOCTH CTpO€HHS MX aroMmMoB. (Du3Hueckue CBONCTBA HEMETAILIOB.
AutoTponsi HEMETauIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriepoaa).

Bonopona. INonyyenue, gusnyeckre ¥ XUMUYECKHE CBOMCTBA: peakUUy C METaUIaMH U
HEMeTaJlJJaMH, BOCCTAHOBUTEIbHBIE CBOICTBA. [ Mpuabl. TOTUIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, cnocoObl MOJydeHHs], (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['amoreHoBojoponbl. BaxHeilmne kuciopoacoiepx aiiye COEIUHEHHs] TaJloreHOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4eHUs rajioreHoB. [I[pumMeHeHne rajioreHoB u
UX COCIUHEHNH.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI MOJYYEHHUS KHUCIOPOJa.
Ou3nyeckue U XUMHUYECKHE CBOWCTBA U MPUMEHEHHE KHUCIOpoAa Hu o030Ha. OKCHIBI U
MIEPOKCH/IBI.

Cepa. HaxoxneHwe B MpUpOJE, CIOCOOBI MONy4eHUs, (U3MUYECKUE U XUMHUUYECKUE
coiictBa. CepoBonopon, cyabbuasl. Oxcun cepoi(IV), okcun cepsl(VI). Cepuucras u cepHas
KUCIOTBl U UX coyid. OCOOEHHOCTH CBOWCTB cepHOW KHCHOTHL. IlpumeHeHue cepel u €€
COCIMHECHUN.

A3zoT. HaxoxaeHue B Npupoje, CIOCOObl MOJydyeHHs, (U3NYEeCKHMe U XUMHYECKUE
cBoiicTBa. AMMHaK, HUTpUAbL. OKCUABI a30Ta. A30THCTash W a30THAas KUCIOTBI U HMX COJH.
OcoGeHHOCTH CBOMCTB a30THOHM KuCIOTHI. [IpuMeHeHue a30Ta M ero CoeIuHEHHH. A30THbBIE
yaoOpeHus.

®ocdop. Haxoxnaenue B mpupone, CHOCOObI MOMy4deHUs, (PU3NYECKUE U XUMHUYECKUE
cBoiictBa. Dochuapl u ¢ochun. Oxcuapl ¢dochopa, QochopHas kuciora u e€ couu.
ITpumenenue pochopa u ero coeaunenuit. @ocopHsie yrnoOpeHusl.



VYrinepon, HaxoxIeHHWE B Tpupojse. AJutoTponHbie Moaudukanuu. Dusmueckue u
XMMHMUYECKHUE CBOMCTBA MPOCTBIX BeHIECTB, 0Opa3oBaHHbIX yriepogom. Oxcup yriaepoaa(ll),
okcuna yriepona(lV), yrompHas kuciota U €€ COMU. AKTUBHPOBAHHBIA YTOJb, ancopOIus.
@ymnepensl, TpadeH, yrIepogHble HAHOTPYOKH. IlpuMeHeHMe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJIOM, H €r0 COSAMHEHUH.

Kpemunii. Haxoxxnenne B mpupoze, crocoObl MoiydeHus, (pusnyeckrne M XUMUYECKHE
cBorictBa. Oxcup kpemuusi(1V), kpemHueBas kucinorta, cuiukatel. [IpuMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJIydeHue, BUbl CTEKIIA.

[Monosxenne metayuioB B Ileproquueckoil cucTeMe XMMUYECKUX 31eMeHTOB. OCOOCHHOCTH
CTPOCHUS JEKTPOHHBIX 000J04YeK aTOMOB MeTayuioB. O0mue pu3nyeckne CBOWCTBA METAIJIOB.
[Ipumenenue MetanioB B ObITY U TexHHKE. CIIaBbl METAILJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHuidl MetawioB. OOmme crnocoObl  MOJydeHUs
METaJJIOB: TUAPOMETAILTYPIHUs, MUPOMETAILTYPrus, eKTpomeTautyprus. Ilonsrtue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MeramwioB IA-rpynmsl Ilepuoanueckoit cucTeMbl XUMHYECKHX
aneMeHToB. HaTpuii u xanuii: nonaydyenue, Gpusndeckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEUHEHUN.

Oobmas xapakrepuctuka meTtamioB I[A-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
3JIeMEeHTOB. MarHuuii M KanblMid: TOoJydYeHue, ¢U3MYecKhe U XMMHYECKHE CBOMWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coennHeHnH. JKECTKOCT BOJIbI U CIOCOOBI €€ yCTpaHEHU .

AnroMuHMI: ToNTydyeHue, PU3NYECKUe U XUMHYECKHE CBOMCTBA, IMPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coeauHeHWuH. AMQOTEepHBIE CBOMCTBA OKCHAA W THUIPOKCHAA ATFOMUHUA,
TUIPOKCOKOMILIEKCHI aTFOMUHUS.

OO6mrast xapakTepucTHKa MeTauioB mooounbix noarpynm (b-rpynm) Ilepuonnueckoit
CUCTEMBI XUMHYECKHUX FIEMEHTOB.

duU3NYECKUEe U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHnil. OKCUIbl U THAPOKCHUIBI
xpoMma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpPOMATHI, X OKHUCIWUTEIHHBIC CBOWMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHila M €ro CoeauHeHud. Baxueimme
coequaenus mapranna(ll), mapranma(IV), mapranma(VI) u mapranna( VII). Ilepmanranar kanms,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

du3nueckne 1 XMMUYECKHE CBOMCTBA )Kelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosmm xkene3a(ll) u xenesa(Ill). Ilomyuenrne u nmpuMeHeHUE Keje3a U €ro CIJIaBoOB.

Pu3nuecKkue U XMMHUYECKHE CBOMCTBA MeU U €€ coequHeHui. [lonyyenue n npuMeHeHue
M€ U €€ COCIMHEHUN.

Huuk: monyuenue, Gpu3nueckue U XUMHUYECKUE CBOMCTBA. AMGBOTEepHbIE CBOIICTBA OKCHIA
Y TUAPOKCH/Ia IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa U ero CoeJMHEHU M.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX [PEBPALICHUN: H3y4EHUE
0o0pa3loB HEMETaJIoB, TOpeHue cepwl, ¢ocdopa, xeneza, MarHus B KUCIOPOJE, H3ydCHHE
KOJUIeKUUH «MeTamibl M CIUIaBbl», B3aMMOJICHCTBUE IIEJIOYHBIX U ILIEIOYHO3EMEIbHBIX
METaJJIOB C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUAEOMATEPHUATIOB), B3aMMOJACWCTBUE IIUHKA U
JKeJle3a C paCTBOPAMHU KHCJIOT U IIEI0YeH, KaUeCTBEHHbIE PEAKIINA Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJECHCTBUE THMAPOKCUAOB AJIOMUHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIEHUE 3KCIIEPUMEHTANIBHBIX 3aJa4 1o Temam «['amoreHsn»,
«Cepa u e€ coeiuHeHUs», «A30T U Gochop U UX COETUHEHUD», «MeTauIbl IIaBHBIX MOATPYIID»,
«MerTasuibl MOOOYHBIX MOATPYIII.

X¥MHUA U )KU3Hb.

Ponp xumun B obecrieueHNH yCTOMYMBOTO pa3BUTHUS yenoBeuecTBa. [IoHATHE O HAYUHBIX
METO/Jax II0O3HAaHWS M METOJOJIOTMM HAy4dHOro uccienoBaHus. HayuHble npUHIMIBI
OpraHu3alui XMMHYECKOTO MPON3BOACTBA. [IpoMbIIEHHbIE CIOCOOB! TMOTYUYEHHUS BaKHEUIINX
BELIECTB (HAa MpUMeEpEe NPOM3BOACTBA aMMHUAKA, CEPHOM KHMCIIOTHI, MeTaHoJa). [IpoMbliieHHbIE



crocoObl TOJTYYEHHUS] METAJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLICH cpeasl H
ero nocneacTBus. Poyib XuMun B 00€CTIEYCHIH SHEPTreTHIECKON O€30IMacCHOCTH.

XuMusa U 370poBbe 4yenoBeka. JlekapcTBeHHble cpencTBa. [lpaBuia MCHOJIB30BaHMS
JIEKapCTBEHHBIX ITpernapaToB. Poib XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS AR OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE T00aBKU. Ponb xuMun B obecriedueHnu
MUIIEBOM 0€301aCHOCTH.

Kocmernueckne u mapgromepnsie cpeactBa. beitoBas xumusa. [IpaBuia Ge3omacHOTro
HCI0JIb30BAHUS [IPENapaToB ObITOBO XMMUU B MOBCEHEBHON KU3HU.

XUMUS B CTPOUTEIIHCTBE: BAKHEUIIINE CTPOUTENIbHBIC MaTepHalIbl (IIEMEHT, OETOH).

XuMus B celNbCKOM X03siiicTBe. OpraHn4eckue 1 MUHEPAJIbHbIE YI00pEHUS.

CoBpemMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KPackKH, CTEKJIO, Kepamuka. MaTtepuaibl
JUI 3eKTpoHuKkU. HanotexHonoruu.

Pacuérnble 3a1aum.

Pacuérbl: macchl BemiecTBa MM 00bEMA ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMa, KOJMYECTBA
BEI[ECTBA) MPOAYKTOB pEaKIUH, €CIM OJHO M3 BEIIECTB HMMEET MpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJAYKTAa pEeaKkluu, €CIM OJHO M3 BELIECTB JaHO B BUJE pacTBOpa C
ONpeNeNEHHON MAacCOBOM JI0JIEH PAcTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJU W MOJSIPHOM
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, JOJM BbIXOJA MPOIYKTa PEAKIHH OT TEOPETUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 kyacce OCyIIeCTBIACTCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUH, IPUHATHIX B OTJIEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE TOHATHSA: SIBJICHHE, Hay4dyHBIM (akT, TUNOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpEeHUe,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PATUOAKTHUBHOCTh, MOJIEKYJIa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, WJCAIbHBIM ra3, (QU3MYecKHe BETUYUHbI, €IUHUIIBI
U3MepeHusi, CKOPOCTh, IHEPIHsl, Macca.

buonorus: kneTka, oOpraHumsM, OSKocucTema, Ouocdepa, meraboIUM3M, MaKpo- H
MHUKpPODJIEMEHTBI, O€NKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHepabl, FOpHbIE MOPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorusi: XuMU4ecKasi MPOMBIILIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIC MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, THINEBas IPOMBIIUIEHHOCTh, (papmarieBTHUecKast
MIPOMBIIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX penaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAIIOB, JIEKTPOHHAS IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XMUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBHM C CHCTEMHO-ACATEIBHOCTHBIM IIOAXOA0M B CTPYKTYpPEC JIMYHOCTHBIX
PE3yIbTAaTOB OCBOCHHUA IIPCAMETA «XuMHs» Ha YPOBHE CpPCIAHLCTO 06mer0 06pa3OBaHI/I$I
BBIJICJICHBI CJICAYIOINHUE COCTABJIAIONINUEC: OCO3HAHUC O6yLIaIOH_II/IMI/IC$I pOCCHfICKOfI Fpa)KHaHCKOﬁ
HACHTUYHOCTHU; TOTOBHOCTH K CaMOpPA3BUTUIO, CAMOCTOATCIBHOCTU W CaMOOIIPCACICHUTO,
HaJIU4Yuc MOTHBaAlIUHU K O6y‘-IeHI/IIO; T'OTOBHOCTH n CIIOCOOHOCTH 06yqa101u1/1xc;{
PYKOBOACTBOBATLCA NPHHATBIMU B O6IJ.[€CTB€ npaBujIaMH U HOpMaMMu HOBCACHUSA, HAJIUYIUC



MIPABOCO3HAHUS, SKOJIOTUUECKOH KyIbTYpHhl; CIIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH KU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaAMeTa «XUMUS» OTPAXKAIT CPOPMHUPOBAHHOCTH
OTIBITA TI03HABATEILHON M MPAKTHYECKOM JEATEIIFHOCTH 00yJaroIuXcs B MPOLIECCEe pealn3annuu
00pa30BaTEILHON JIESATEIIHHOCTH.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUSD) OTPAXKAIOT CPOPMHPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOHN JESTENbHOCTH 00yYaroIMXCsl B MPOLIECCE pealn3aliu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIUTAHUS:

OCO3HAHHUS 00yJaroIUMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBONOPSAKY;

MIPEJICTaBICHUS] O COLMAIbHBIX HOPMax M IpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESTENbHOCTU MPU CO3/IaHUHU YU4EOHBIX MTPOEKTOB,
pelIeHnH y4eOHbIX U T03HABATENIbHbIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
P aHAJN3€ PA3JINYHbIX BUJIOB y4eOHOM A€ATEIbHOCTH;

2) NaTPHMOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY U HAyYHOMY HAcl€UI0 OTEUeCTBEHHOU
XUMHH;

yBa)KEHHsI K IpOIIECCy TBOPUECTBA B OOJIACTHM TEOPUM U MPAKTUYECKOTO IPHIIOKEHUS
XUMHH, OCO3HAHUS TOTO, YTO JAHHbIE HAayKH €CTb pe3yJbTaT JUIMTEIbHBIX HaOII0/IEHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTANIbHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YUE€HbBIX U MIPAKTHKOB;

MHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOUIEM aHaju3e
nH(pOpPMAaLIUU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHMMHU SIBICHUAMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJICHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popmMupoBaHusi KyJbTypPbl 310POBbS:

MMOHUMAaHM LIEHHOCTeW 3J0poBOTO M 0Oe3omacHoro oOpasza >KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
KU3HU, B TPYJIOBOU JIEATEIBHOCTH;

MOHUMAHMS LEHHOCTH TMPaBWJI WHIAUBUAYAJIBHOTO M KOJUIGKTUBHOTO OE€30TacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTpPeOJICHHS alKOroJs,
HApPKOTHUKOB, KypeHUs);

5) TPyA0OBOr0 BOCIINTAHMSA:

KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEOBATENILCKOM  JIESTETbHOCTH,
0OI11€CTBEHHO MOJIE3HO, TBOPUYECKOH U APYrUX BUAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3aJa4 COLMAIBHOU
HaNpaBJICHHOCTH (B paMKax CBOEro Kjacca, IKOJIbI);

UHTepeca K MPaKTHUYECKOMY HM3Y4YEHHUIO Mpodeccuil pa3inuyHOro poja, B TOM 4YUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHHUS K TPYy, JIIOAAM TPyJa U pe3ysibTaTaM TPYI0BOM IEATEIBHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYATBHOW TPACKTOpHH 0Opa3oBaHMs,
Oymymieit mpodeccu U peanu3anuu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YecKOro BOCIIUTAHMS:

9KOJIOTHYECKH I1eJIeCO00pPa3HOTr0 OTHOIICHHUS K MPHUPOJC KaK MCTOYHUKY CYIICCTBOBAHHS
’KH3HH Ha 3emiie;

MMOHUMAHWUS TII00ATEHOTO XapakTepa YKOJIOTHICCKUX MPOOIIeM, BIMSHHS SKOHOMHUYESCKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOM CPEIBI;

0CO3HAHUsI HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTHXKEHUM XUMUU JIJIsl PEIICHUs] BOIIPOCOB
PalMOHAIBFHOTO TIPUPOAOIIOIH30BAHNUS,

AKTUBHOTO HEMPUSTHS JEHCTBUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYyJIbTYphI, OTIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHHOM, KOMMYHUKATHBHON U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH UJICOJIOTUH XeMOo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
0OLIECTBEHHOM MPAKTUKH;

MMOHMMAaHMs CIEeNU(PUKA XUMHUU KaK HayKd, OCO3HaHus e€ ponu B (HopMUpOBaHHH
paIrMoOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JTAHUH IIEJIOCTHOTO MPECTaBIEHU 00 OKpYKaIoIeM
MHpE KaK O €IWHCTBE MPUPOJBI M UYEJOBEKa, B MO3HAHWH TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpodieM COXpaHEHUsl MPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIs COBPEMEHHOM IMBWIM3AIMHU: B €€
T'YMaHUCTHYECKON HAIPaBJICHHOCTH M BaXXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHUaTbHOMN
KYJIBTYpBbI, B PELICHUH II100aIbHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBHUM YCHEIIHOTO TPya U SKOJIOTUYECKH KOM(POPTHON JKU3HHU KaXKIOTro YjieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHONH TPAaMOTHOCTH: IOHHUMAHHS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCHOJIB30BaTh MOJy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUS SBJICHUN OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHS JielaTh 000CHOBAHHBIE 3aKIIOUEHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIHUXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCTOJIb30BaTh XUMUUYECKUE 3HAHUS JUISl peICHUS TpoOiieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO0, UCCIEA0BATEIbCKON e TENIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMM MO XUMHH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3muuHbIX cdepax mpodecCHoHaTbHON
NEeSATENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yiibTaThl OCBOSHHS MPOTPaMMBbI MO0 XMMHUHU Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHHUST OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MeXnpeMeTHbIC) 00IeHAYYHbIC TTOHSATHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MUPA
U crielUKy METOJI0OB MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO,



SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMA, HAy4YHBIH (aKT, MPUHLUIL, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICI0OBaHUE, HAOIIOICHUE, H3MEPEHHUE, SKCIICPUMEHT U IPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIC JIEUCTBHUS (mo3HaBaTEIbHBIE, KOMMYHHUKATUBHEIE,
perynasTuBHbIE), oOecrneunBaonme (GopMupoBaHue (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJIBHONW KOMIIETEHIIMH 00y4YaroLuXxcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTMHAPHBIC,
MI/IpOBO33pCH‘-ICCKI/IC 3HAHUA U YHI/IBepCZUII)HI)Ie y‘-Ie6HI)I€ HeﬁCTBHﬂ B HOSHaBaTeJ’IBHOf/’I n
COLIMAJIbHON ITPAKTHKE.

MetanpeMeTHbIe Pe3yabTaThl OTPAKAOT OBJIAJCHUE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYHﬂTI/IBHI)IMI/I IICfICTBHHMH.

IMo3naBaTebHbIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiicCTBUS

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaIM3WpPOBATh MpPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPENeNATh IENU JeATEeIbHOCTH, 3a]aBas MapaMmMeTpbl U KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C TIOCTABICHHBIMU IIEJISIMHU;

WCIIONb30BaTh TPHU OCBOCHWW 3HAHWUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIJICISITh
XapaKTepHbIC TPU3HAKKM TIOHATHH W YCTaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS 1 0OBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHH IS KJIACCU(UKAITUN BEIIECTB U XUMUYECKUX PEaAKIIHiA;

YCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY N3YIaeMbIMU SIBJICHUSMU,

CTPOWUTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JCIYKTUBHBIC, 110 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX SBICHUAX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJTIOUCHUS;

MPUMEHSTHh B IMPOIIECCE MO3HAHUS HCIOJb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH yYeOHBIX
MTO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKHX PEAKITUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmyaupoBaTh 1AM W 3aJa4d  HCCIACAOBAHMS, WCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITEIBPHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYSCTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
Tt POPMHUPOBAHUS TUTIOTE3BI TI0 TTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQZIETh HAaBBIKAMH CAMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYCHHUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IPOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHOM JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY MOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJA0B IMO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B Pa3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs
TuTepaTypa XMMHYECKOTO COJEpXKaHWUs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeTa),
aHAIM3UPOBaTh HWH(MOPMALIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHHUS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampoChl W TMPHUMEHSTHh pa3IUYHbIE METOAbl MpHU IOUCKE U OTOOope
uH(popManuu, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;



npuoOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBHIOMPATh ONMTUMANIBbHYIO (popMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKu, TuarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIOJb30BaTh HAYYHBIM $3BIK B KauyecTBE CpeAcTBa Mpu padoTe C XUMHYECKOU
nHbOpMaNKel: NPUMEHATh MEXKIpeAMETHbIE ((U3UYEeCKue W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POpMYIIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTHU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

3a/1aBaTh BOMIPOCHI M0 CYIIIECTBY 0OCYXIa€MOil TEMBbI B X0/I€ TMAJIOra U/UIN TUCKYCCUH,
BBICKa3bIBaTh UJCH, q)OpMYJ'II/IPOBaTI) CBOHU HpCI[J'IO)KeHI/Ifl OTHOCHUTCJIIBbHO BBIIIOJIHCHUA
MpeJI0KEHHOM 3a/1a4H;

BI)ICTyrIaTI) C HPQSeHTaHHCﬁ pe?)y.HBTaTOB HO3HaBaTeHBHOﬁ JCATCIBbHOCTH, HOJ'Iy'—IeHHI)IX
CaMOCTOATCIBbHO HJINn COBMECCTHO co CBepCTHI/IKaMI/I HpI/I BBIIIOJIHCHUHN XHUMHWYCCKOI'O
AKCIIEPUMEHTA, TPAKTUYCCKOW pabOTHl IO HCCICAOBAHUIO CBOMCTB HM3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TpOoeKkTa, W (OPMYIUPOBATH BBIBOJBI TO pe3yibTaTaM MPOBEAEHHBIX
Hccae0BaHUM TyTEM COTJIACOBAHMS TIO3UITUH B X0JIe 00CYXIeHUsI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHble YyHHBepcaJibHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITEIEHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO TO3HABATEIBHYIO NESTEIHHOCTD,
ompenensst €€ ey W 3a/la4d, KOHTPOJHMPOBATh M 10 Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
Ipe/ularaeMblii AJITOPUTM JICHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX W HCCIEIOBATEIBCKUX 3ajad,
BBIOMpaTh Hanbosee F3((PEKTUBHBIN CIOCOO UX PEIIECHUS C YIETOM IMOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBE CaMOaHallu3a 1 CaAaMOOILICHKH.

INPEIMETHBIE PE3YJIbTATbBI

Hpe,[[MeTHLIe PE3yIbTAaThl OCBOCHUA MPOrpaMMBbI 110 XUMHUU Ha YFJIY6JIéHHOM YPOBHEC Ha
YPOBHE CpCIHETO O6IJ_ICFO 06pa303aH1/151 BKJIFOYAIOT Cl'IeI_[I/I(l)I/ILICCKI/IC JUIA y‘IC6HOFO npeamMceTa
«XHUMUS HAaY4YHbIC 3HAaHHWS, YMCHUS U CII0COOBI NEUCTBUI TIO0 OCBOCHHUIO, MHTCPIIPCTAINN U
Hp606paSOBaHI/IIO 3HaHPII>i, BUJBI ACATCIBHOCTH IIO IOJIYYCHUIO HOBOI'O 3HAHHUA W IIPUMCHCHHUIO
3HAHUM B Pa3INIHBbIX y‘le6HBIX CUTyallusaX, a TAKKC B PCAJIIbHBIX JKXU3HCHHBIX CHUTYyaAllUAX,
CBSA3aHHBIX ¢ Xumueid. B nporpamMme 1o XuMHUH NOPCAMETHBIC PE3YyJIbTATbhl MPEACTABJICHBI I10
rogamM U3y4dcHUs.

10 KJIACC

[IpenMeTHBIe pe3yapTaThl OCBOCHMSI Kypca «OpraHudeckas XMMHUsD» OTPaXaroT:

C(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MecTe M 3HAYEeHMH OpPraHW4YecKOW XHMHMU B
CHCTEME €CTECTBEHHBIX HayK U e€ poJiM B 00ECIeYeHUH YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA B
pemeHr MpoOIeM 5KOJIOTUYECKOH, SHEpreTHYecKod M MUIIEeBOM 0e30MacHOCTH, B Pa3BUTHH
MEIMLUHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX HMCTOYHUKOB HHEPIUU, B oOOecredeHuu
palMOHAIBHOTO MPUPOJIOTIONB30BaHuUs, B (OPMUPOBAHIMHM MHPOBO33PEHUS U OOIIeH KyIbTYpbI



YelloBeKa, a TaKKe OJKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATHS — XUMHUYECKHH JJIEMEHT, aToM, SApO W JJIEKTpOHHas o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXAEHHOE COCTOSIHHS aToMa, THOPUIM3AIUS aTOMHBIX
opOuTaseli, MOH, MOJICKYJIa, BAJICHTHOCTH, JICKTPOOTPHUIIATCIBLHOCTh, CTEICHb OKHCIICHUS,
XUMHUYECKasi CBSI3b, MOJb, MOJISIpHAsE Macca, MOJIAPHBIM OO0BEM, VIJIEPOIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIA, pPaguKal, CTPYKTYpHbIE (OpMyisl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJIETHBIC), W30MEpHUsl CTPYKTypHas W MPOCTPAHCTBEHHas (reoMeTpuuecKasi, ONTHYECKas),
M30MEpbI, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOJACpIKAIINE
OpraHUYECKHUE COCAMHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuit 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemiecTB A. M. byriepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUsT M TPEBpAlIEHUS DHEPrHMH TPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHUA, JEKAllhe B OCHOBE TMOHUMAaHUS
NPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TPEJCTABICHUS O MEXaHH3Max
XUMUYECKUX pPEaKIui, TEPMOIUHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, 0 B3aMMHOM BJIMSTHUM aTOMOB W TPYII aTOMOB B MOJICKyJaxX (MHIYKTHBHBIN U
Me3oMmepHbIi A dexTs, opuenTanTel | u Il pona); dakromornueckne CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30MTaCHOM HCITOJIh30BAHNU BAKHEHUIITUX OPTAaHMUECKUX BEIIECTB B OBITY
W TPaKTHYECKOW JIESITEIIbHOCTH 4YeJIOBEKa, OONMX HAyYHBIX MPUHIHIAX XUMHUYECKOTO
MPOM3BO/ICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, TIEPEPabOTKH HEPTH);

c(hOopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE OHITHS [IPU OMTMCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTb YMEHUM:

HCIO0JIb30BaTh XMMHYECKYIO CHUMBOJIMKY JUIsl COCTABIEHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBIIAITh ypPaBHEHMS] XUMHUYECKHX pEaKIUid U pPacKphlBaTb HX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl  MOCPEICTBOM COCTaBIICHUS  DJIEKTPOHHOTO
OanmaHca JTHUX peakUui, peakiuii HOHHOTO oOMeHa MYTEM COCTaBJICHHMS HX IMOJHBIX H
COKpAILIEHHBIX MOHHBIX YPABHEHHIA;

W3rOTAaBJIMBATh MOJEIH MOJIEKYJ OpraHMYeCKWX BEHIECTB IS WUIIOCTpallUd UX
XMUMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI: yCTaHABIMBAThH MPUHAIICKHOCTh U3YUYEHHBIX OpPraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONMpeAeNEHHOMY KIacCy/Tpylie COeIUHEHUH, TaBaTh UM
Ha3BaHus No cuctemarnyeckoi HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUs
JUIs  OTACTBHBIX TPEJCTaBUTENEH OpPraHWYeCKHMX BEUIECTB (STWJICH, AaleTWJieH, TOJYyol,
TJIMLEPUH, OSTUJICHIJINKONb, (eHos, Qopmanpaeru, ameraabAerui, aleToH, MypaBbHHAS
KHCIIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJICMHOBAs, MAJbMUTHHOBAs KHUCIOTHI, TJIHMIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIUH, TUBUHWII, U30TPEH, XJIOPONPEH, CTUPOI U IPYyrue);

chOpMUPOBAHHOCTh YMEHHS OMPEAENSATh BHUA XUMHUYECKOW CBS3M B OpPraHMYEeCKHUX
coeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

chOpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHHUS OPraHuYeCKHUX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS;

chOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XUMUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AJKUHOB, apOMATHYECKUX YIIJIEBOJOPOJIOB,
CIIUPTOB, ANBJIETH/IOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN U AMUHOB, aMHUHOKHCIIOT, OEITKOB, YIIIeBOJOB (MOHO-, M- U TIOJIHCAXapUIo0B),



WUIIOCTPUPOBATh TI'E€HETHUYECKYI0 CBSI3b MEXKIY HHUMU YPaBHEHMSIMH COOTBETCTBYIOLIUX
XMMUYECKUX PEAKIHi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS TOATBEP)KJaTh HAa KOHKPETHBIX IpPUMEpPax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEAMHEHHH OT KPAaTHOCTH M THIIA
KOBAJIEHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(HedTh, TPUPOAHBINA Ta3, yroiyib), CIOCOOBI €ro mepepaboTKH M MPAKTUYECKOE NMPUMEHEHHE
IIPOJIyKTOB ME€pepadOTKH;

c(OPMHUPOBAHHOCTh BJAJICHHUS] CHCTEMOW 3HAaHUH O eCTECTBEHHO-HAyYHBIX METOJax
MO3HAHUSI — HaONIOIEHUH, W3MEPEHUHU, MOJEIUPOBAHUY, OKCIEPUMEHTE (pEaJlbHOM U
MBICJIEGHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE OMNEPALMU  MBICIUTEIbHOU
NEeSTeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHCTEMaTH3alUIO, BBISBIICHUE
MIPUYHNHHO-CIIEACTBEHHBIX CBA3EH — JJI1 U3y4EHUs CBOICTB BEILIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHII: BBISBIISATH B3aUMOCBSI3b XMMHUECKHUX 3HAHUI C MOHATUSAMU U
MIPEJICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MpPEAMETOB [uid 0ojiee OCO3HAHHOIO
MMOHUMAaHMs CYIIHOCTH MaTepHabHOTO €JMHCTBA MMpPA, MCIOJIb30BATh CHUCTEMHbIE 3HAHUS IO
OpraHMYeCcKON XUMHUHU 1Ji1 OOBSICHEHUS! M MPOTHO3UPOBAHUS SIBJICHHUM, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO PUPOLY;

cOpPMUPOBAHHOCTh YMEHHUW: TMPOBOJUTH pacdy€Thl MO XUMHUYECKUM (opmyrnaMm U
YpaBHEHUSAM XHMHUYECKUX pPEaKIMUi C UCHOJb30BaHUEM (PU3MUECKUX BEIMYMUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOLIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XUMHUUYECKON (POpMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPAHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

Cc(OPMHPOBAHHOCTb YMEHMH: MPOTHO3UPOBATh, AaHATU3UPOBATH U OLEHMBATH C MO3MLUMN
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOH JAEATENIbHOCTU
4eJI0BeKa, CBS3aHHOM C IepepabOTKOM BELIECTB, WCHOJIb30BATh IOJIYYEHHBIE 3HAHUSA JUIS
MIPUHATHUSA TPAMOTHBIX PEIICHUI MPo0sieM B CUTYalLUsX, CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHUIl: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKHIM
HKCIEPUMEHT (IIOTy4YE€HHE U U3y4eHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKLIUU
YIIEBOAOPOJOB PAa3IUYHBIX KJIACCOB M  KHUCIOPOACOIEPKAIUUX OPraHUYECKUX BEILIECTB,
pellieHre HKCHEPUMEHTANbHbIX 3a7ad [0 pacllO3HaBaHMIO OPraHWYECKUX BELIECTB) C
coOuoileHueM IMpaBuil  Oe30macHOTO  oOpallleHHs C  BeUlecTBaMH U JIaOOPaTOPHBIM
oOopynoBanuemM, (opMyIMpOBaTh 1€ MCCIEJOBAHUSA, IMPEJICTABIATh B PA3IMYHON (hopme
pe3yJIbTaThl KCIIEPUMEHTA, aHAIIM3UPOBATh U OLICHUBATh UX JI0CTOBEPHOCTS;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUiIa HKOJOTHUECKH L1€JIecO00pa3HOro MOBEICHHUsS B OBITY M TPYAOBOM
JESITEIIBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3I0pOBbs, OKPY)KAIOIIEH IPUPOJHON Cpenpl U
JOCTHUXKEHUS €€ yCTOMYMBOIO Pa3BUTHS;

OCO3HABATh OIACHOCTb TOKCHUYECKOIO IECWCTBMSI Ha JKUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAas cMblc nokaszarens [T1K;

aHAJM3UpPOBaTh  11€J€COO00Pa3HOCTh  MPUMEHEHHS  OpPraHMYEeCKUX  BEIIeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIB3a;

C(OPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IleJICHANPABIECHHBIA MOUCK XHMUYECKOH
uHGOpMAlMK B PA3IUYHBIX MCTOYHMKAX (HAayyHass W ydyeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil mHGpopmanuu, VHTepHET W Jpyrue), KpUTUUYECKH AaHAIU3UPOBATh XHUMUYECKYIO
uHpopMalnio, nepepadarsiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUU C MOCTAaBJIEHHON y4eOHOM
3a7a4ei.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas XUMHsD
OTpaXkaroT:



c(hOpMHUPOBAHHOCTH MIPEJICTABICHUIA: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TO3HABAE€MOCTH SIBJICHUW TMPHUPOJIbI, O MECT€ M 3HAYECHUU XUMUU B CHUCTEME €CTECTBEHHBIX
HayK U ¢€ poJId B 00CCIICYCHUH YCTOWYUBOTO Pa3BUTHS, B PEIICHUH MPOOIEM 3KOJOTHYECKOH,
SHEPreTUYECKOM M THUIIEBOM O0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3/JaHUM HOBBIX
MaTepuasos, HOBBIX HCTOYHUKOB SHEPTUH, B o0ecreueHUN palMoOHAIBHOTO
MIPUPOJIOTIONIL30BAHUS, B (GOPMUPOBAHIN MUPOBO33PEHHS U OOIIEH KyJbTYphl YEIOBEKA, & TAKKE
9KOJIOTUYECKH 0O0CHOBAHHOT'O OTHOIICHUS K CBOEMY 370POBBIO U MPUPOIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATUS — XUMHYECKUH DIIEMEHT, aTOM, SJIpO aToMa, U30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToMa, S-
, p-, d-aToMHBIE OpOWTAU, OCHOBHOEC W BO30YXKIEHHOE COCTOSIHUS aTOMa, THOPHIU3AIHS
aTOMHBIX OpOHWTaJIe, WOH, MOJIEKYJa, BAJCHTHOCTb, OJJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi pPeméTka, XUMUYECKas PEeakKlus, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANIEKTPOJIUTAYECKAS] ~ JTUCCOIMAIUS, CTEMEeHb JTUCCOIMAIlMU, BOJIOPOJHBIM  TMOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3(h(EKT XMMHUECKON peakluy, CKOPOCTh XUMHUYECKOMN
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUHM M 3aKOHBI (TEOpHUsS DIEKTPOJUTHUUECKOU
qucconuanuu, nepuoauyeckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEUIECTB,
3aKOH COXPAHEHHS M TPEBPANICHUS] SHEPTHH MPU XUMHYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUA, JISKAIINE B OCHOBE MOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBICHUW; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIPHOM W  HAQJAMOJIEKYJISIPHOM YPOBHSX; TMPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX pPEaKIuh, TEPMOIUHAMUYECKMX W KHHETUYECKHX 3aKOHOMEPHOCTSIX HUX
NMPOTEKaHUs, O XUMHUYECKOM pPABHOBECHHM, pacTBOpax M  AUCIEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUH U O€30MacHOM HMCIOJIb30BaHUHU
BOKHEUIINX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00IKX HAYYHBIX MMPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTEPHbIE MMPU3HAKU MMOHATHN, YCTaHABINBATh
X B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHS MPU OMHCAHWU HEOPraHUYECKHX
BEIIECTB U UX MPEBPALLICHUH;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIH30BAaTh XMMHUYECKYIH) CHMBOJIMKY JUISI COCTABIICHHS
(dbopMya BEHIECTB M YpaBHEHUH XMMHYECKUX PpEAKIMH, CHUCTEMATHYECKYyI0 HOMEHKIIATYpY
(IUPAC) u TpuBHaNIbHBIC HA3BaHUS OT/ICITHHBIX BEIIECTB;

c(hOopMUPOBAaHHOCTh YMEHHUSI OTIPEIEIATh BAJICHTHOCTh U CTEIICHb OKUCIICHHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSAX, BHJ XMMHYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METAJUINYECKas,
BOJIOPOIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIIECTBA;

chOpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEHIECTB OT BHJIA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh YMEHHUMN: KIaCCHU(PHUIMPOBATh: HEOPraHHMYECKHUE BEIIeCTBA MO HX
COCTaBY, XUMUYECKUE PEAKIMH MO PA3IMYHBIM MPHU3HAKaM (YHCIy M COCTaBY pPEarupyroiimx
BEIIECTB, TEIJIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTEMeHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa U JPYTHE); CaMOCTOSTEIbHO BHIOMpATh OCHOBAHHS H
KpUTEPUHU I KIIacCU(PUKAIIUU U3yUAEMBIX BEIIECTB U XUMUUECKUX PEAKIUH;

chOpMUPOBAHHOCTh YMEHHSI PpacKpbhIBaTh CMBICI Mepuoaudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh AIEKTPOHHOE CTPOSCHUE aTOMOB M MOHOB
XUMHUYECKUX DIIEMEHTOB NEepBOro—4erBéproro mnepuoaoB Ilepumonnueckoit cucrems JI.W.
MeneneeBa, UCHOJIb3yd MOHATHUS «IHEPreTUUYECKUE YPOBHHU», «IHEPreTUUYECKUE MOIAYPOBHNY,
«$-, p-, d-aToMHBIE OpOUTAIN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTHUECKHUE COCTOSTHUS



aToMay; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMMHUYECKHX D3JIEMEHTOB U HX
COEIMHEHUH 10 nepuoaaM u rpynnam Ilepuoauueckoii cucremsl [, 1. Menaeneesa, BajeHTHbIE
BO3MO’KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS MX 3JIEKTPOHHBIX 000JI0YEK;

cOPMHUPOBAHHOCTh yYMEHHMI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYLIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHM4YECKUMH BEIIECTBAMU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTB: OKHCIIUTEIFHO-BOCCTAHOBHTEIBHBIX
peakiuil MoCpeaCTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBIICHHsSI HMX IIOJHBIX W COKpAIIEHHBIX HOHHBIX YpaBHEHW; peakuuit
TUAPOJIN3A; PEaKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THJIPOKCOKOMILIEKCOB LMHKA U
ATIOMUHUS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHYECKHX
peakumii ¢ y4E€TOM HMX DHEPreTHYECKMX XapaKTepUCTHUK, XapakTep HW3MEHEHUs CKOPOCTH
XMMHMUYECKON peaklMy B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIIEeHUs
XUMHUYECKOTO PAaBHOBECHUS T0J] BIUSHUEM BHEIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUUYECKUE PEaKIUH, JIeXKallllie B OCHOBE
MIPOMBIIIJIEHHOTO TIOJMYyYEHUs] CEpHOM KHCJIOThI, aMMHakKa, oOOlIue HaydyHble MPUHIIMUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTH BJIAJCHHS CHCTEMOU 3HAHUIN O METO/aX HAYYHOTO TIO3HAHUS SIBJICHUI
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPHUMEHSATH 3TH 3HAHHS TPHU
SKCMEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEIIECTB M JUIsl OOBSCHEHUS XUMHYECKUX SIBICHUIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSA3b XUMHUECKUX 3HAHUM C MOHITUSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTHMX €CTECTBEHHO-HAy4YHBIX MPEIAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAHHMS MaTEPUAIIBHOTO €ANHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAcCTBOPE» U «MOJISIpHAsI KOHIIGHTPAIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOLIUX B peakluu
BEIIECTB; TEIJIOBOTrO 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelNs paCTBOPOB KUCIOT
U 1Iesioueld ¢ M3BECTHOM CTENEHbIO IUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOAYKTa PEaKLMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE PAacTBOpaA C ONPENEIEHHON
MaccoBOM J10Jeil pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peaKiuu; 00bEMHBIX OTHOILICHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
SKCIEPUMEHT (TMPOBEACHUE peakluii HOHHOTO 0OMeHa, MOATBEPKICHNE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEICHUE CPEllbl pACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHE BIUSHUS pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKINH, pelleHue
SKCIEPUMEHTAJIBHBIX 3a/1a4 1Mo TemMaMm «Metamns» u «HemeTamis») ¢ coOMoAeHneM MpaBHil
6e30macHOro oOpaleHHs C BeleCcTBaMU U J1a0OpaTOPHBIM 00OpYyAOBaHUEM, (OPMYIUPOBATH
1elb HCCIENOBaHUS, TMTPEACTAaBIATh B pa3iUYHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
AHaJIM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: COOMIOAATh MpaBUia MOJb30BAHUS XMMHUYECKOH MOCYION U
na0opaTOpHBIM 000pYOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHHUIO JITA0OPATOPHBIX XMMHUYECKUX OIBITOB, HKOJOTHYECKH IeJIecO00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH [EATENBHOCTH B LEISIX COXPAaHEHHsS CBOETO 3JI0POBbs,
OKpYXKalollled IPUPOAHOM CcpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pas3BUTHSA, OCO3HABaTh
OIIaCHOCTb TOKCHUYECKOTO JEHUCTBHUsI Ha JKUBBIE OPraHU3MbI OIPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHMMAas cMbIca nokazarens [TIK;



c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMallUKM B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelCcTBa
MaccoBoil uH(popManuu, MHTepHET U Apyrue), KPUTHYCCKH aHATM3UPOBATH XUMHYECKYIO
uH(popMaInIo, repepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C MOCTaBICHHOW y4eOHOU

3a7a4ei.
TEMATHYECKOE IINTIAHUPOBAHHUE
10 KJIACC
KoaugecTBo uacoB DJIeKTPOHHbBIE
Ne | HaumenoBanue K (uadpoBbIE)
n/ a31eJI0B M TeM Bce OHTPOIL IIpakTHyec
I EporpaMMM ro HbBIE < Pll)e paGoTh! oOpa3zoBarte/ibHbIE
paﬁon PE€CYpPChI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XMMHUH
[Ipenmer
OPraHNu4ecKou
11 thgg;;eopm 3 school.oblakoz.ru/materials/
' P 463638
OpPraHHYECKUX
coequHeHn A.
M. bytiepoBa
Hroro no pazneny 8
Paspnen 2. Yriesogopoabl
[IpenenvHbie
71 YTJIEBOIOPOIBI — 5 school.oblakoz.ru/materials/
’ aJIKaHEbI, 463638
LIUKIOAIKAHEI
Henpenenbabie
29 yrHZBOHOpoHH: 14 1 school.oblakoz.ru/materials/
' AJIKCHEL, 463638
aJKaJIueHbI,
AJIKUHBI
73 A[J)Ioel;;lgnngcxne 3 school.oblakoz.ru/materials/
2 YHJICBOAOPOILI 463638
(apeHsl)
IIpupoausie
24 UCTOYHUKH 4 school.oblakoz.ru/materials/
’ YIJI€BOJOPOJOB U 463638
HX mepepadoTKa
25 g:iioreanomBon 4 1 school.oblakoz.ru/materials/
' © 463638
YTJI€BOJIOPOJIOB
Hroro no paszneny 35
Pasnea 3. Kuciopoacoaep:kamue OpraHu4ecKue CoelMHEeHUs
school.oblakoz.ru/materials/
3.1 Cnuptel. ®eHon 11 1 463638
iy Kap60HI/1JILH.He . ! school.oblakoz.ru/materials/
. COEIMHEHNS 163638
albIETUALI U




KCTOHBI.
KHUCJIOTHI.

Kupsl

KapOonoBeie

Crnoxwuble 3(upsl.

33

Yrnesoanl

9 1

school.oblakoz.ru/materials/
463638

Hroro no pazneny

41

Pasjen 4. A3oTconep:kamme opraHndeckue coeIMHeHUus

AMUHEL, school.oblakoz.ru/materials/
4.1 AMWHOKHCIIOTHI. 12 1 2
463638
benku
Hroro no pazneny 12
Paspnen S. BoicokOMOJIEKY/ISIPHbIE COEIMHEHUS
Bricokomonekyns school.oblakoz.ru/materials/
5.1 6 1
pHBIE COETMHEHUS 463638
Hroro mo pazgeny 6
OBIIEE
KOJIMYECTBO
YJACOB IIO 102 3 6
ITPOI'PAMME
11 KJIACC
No HaumenoBan | KojanuecTBO 4acoB
.| We pa3iesioB daexkTpoHHbIe (LU pPOBHIE)
E/ U TeM Beer | Koutpoaen 1IpaKkTHdeck o0pa3oBaTejibHbIE Pecypchl
nporpaMMeI 0 ble padoThI e padoThbI
Pa3znes 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue
aTroma.
[Tepuoauueck
Wil 3aKOH U
[Tepuoamaeck school.oblakoz.ru/materials/46
1.1 9
as cucTtema 3639
XUMHYECKUX
3JIEMEHTOB /.
u.
Menneneesa
Crpoenue
12 BeIlleCTBA. 11 1 school.oblakoz.ru/materials/46
' Msoroo6pasu 3639
€ BEIIECTB
XHMHYECKHUE school.oblakoz.ru/materials/46
1.3 19 1 3
peakiuumn 3639
Hroro no paszneny 39

Pa3nea 2. Heopranuveckasi Xumust




school.oblakoz.ru/materials/46

2.1 Hemeramisl 31 3639
2y Mot ’ school.oblakoz.ru/materials/46
3639
Hroro 1o pasuaeny 54

Pazgen 3. Xumus u sKu3HbL

Metoasl
TIOSHAHMA B school.oblakoz.ru/materials/46
3.1 XUMUH. 9
3639
XUMHUS U
JKU3Hb
Hroro no pazgeny 9
OBIIEE
KOJIMYECTBO 102
YACOB I1O

[TPOTPAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 646116746743375933883833707902081325236681597446
Bnageney Kanwenko PeHaTa GEQopoaHa

OeicTevTened C 20.02.2023 no 20.02.2024
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