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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmsl cpeanero obmero oopazoanus (POII COO), npencraBieHHbx B PenepaibHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMEBI, U OCHOBHBIX IMOJIOKEeHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHsI 3aHUMAaeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHOHAay4YHOTOo oOpazoBaHusi ywammxcs 10-11 xmaccoB. W3ydenue mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTaliid MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HM B COLIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETAIIMI0 B COOTBETCTBUM C OcHOBomosaratomumu mnonoxenusmu ProOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

¢ UHGOPMALIMOHHO-METOINYECKAs, peanu3alus KOTOpPOoH o00ecneunBaeT MOJy4YeHUe

NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHU3alMOHHO-IUIAHUPYIOIAs, KOTOpas IpeaycMaTpuBaeT OIpelesieHHe: IPUHIUIIOB

CTPYKTYpUPOBaHUS U  TOCJIEJOBATEJBHOCTH H3y4eHHs yd4eOHOro MaTepuaia,
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX €0 XapaKTEPHCTHUK; MOAXOJI0B K (OPMUPOBAHUIO
COJIepXKATEIbHOM OCHOBBI KOHTPOJII W OLIGHKH 0O0pa3oBaTeNbHbIX JOCTH)KEHHI
oOyyaromuxcs B paMKax UTOINOBOM arTecTaluu B (JOpME €IMHOI0 TOCYIApCTBEHHOTO
9K3aMeHa 110 XUMHH.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MIPEIMETHOE COJIEpKaHue, 00s3aTeNbHOE /I U3Y4YEHUs B

pamKax OTJICTbHBIX npodurei, npelycMaTpuBaeT  pacrpejecHue u
CTPYKTYPUPOBAaHHE €ro MO KjaccaM, OCHOBHBIM COJIEPXKATENIbHBIM JTUHUSAM/pa3aenam
Kypca;

® 1aéT IPUMEpPHOE paclpesieieHue y4eOHOr0 BPEMEHHU, PEKOMEHYEMOIo Ul HU3yYeHHs
OTJICNIbHBIX TEM;

e [Ipe/IaraeT MpUMEPHYIO MOCIIEA0BATEILHOCTh U3YUEHHs yUeOHOro MaTepuana ¢ yuéToM
JIOTHKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e 1a€T METOOMYECKYI0 HWHTEpIpEeTalMi0 LelNed M 3aJad  MU3ydeHus IpeiMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJEPKATEIBHOM XapaKTePUCTUKU IUIAHUPYEMBIX Pe3yIbTaToOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM IMO3UIMUSAM B I[porpaMMe IO XUMHUU IIPEITyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBIIIONICH CoJepKaHusl yueOHOTO TpeaMeTa «XUMUsD» 0CTaéTcsi BO3MOYKHOCTD BBIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOTO U YriIyOIEHHOTO YPOBHEH B cucTteMe MU GepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHMs B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX M XUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpogmib 00y4eHHs, B TOM YHCIIE€ C MEPCHEKTUBOM MOCIEIYIOMIEro MOTy4eHUs
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBI CpEHEro0 O0IIero oOpa3oBaHMsI M3YUEHUE MpeaMeTa «XUMUsD»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  O0OOOMIEHHBIX CIOCOOOB  NESATEIbHOCTH, HUMEIOMIMX  MEXIUCIUILTMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOU OpraHM3alldl COJEpXKaHHUS 3TUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYMHOCTh IMPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢bakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3Y4eHHUs MpeaMeTa olecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs PeaklUid, paccCMaTpUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoidl XMMHMM IPU PAaCCMOTPEHMM PEaKLHOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Ocoboe 3HaueHne MUMEET TO, YTO Ha COJIEPKAHHE KYPCOB XMMHH YIIyOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMeTa IS KIacCOB XHUMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonekynsipHass Teopusi B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPruH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OOJIbIIUHN yAETBHBIN BeC OyAeT MMETh OpraHuyeckas Xumus. B aToMm ciiyuae mpenocTaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OEJIKH, YIJIeBOJAbI, HyKJIEMHOBbIE KUCJIOTHI W Apyrue. [lpu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHuSi OCHOB HAay4HOIO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHayYHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHPOpMaTUKa» U «PyccKuil SI3bIK U TUTEpATYpay.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAayKHM XHUMHH Kak oO0nacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

¢ hopMHUpoBaHUE MPEACTABICHUN: O MAaTEPUATHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW Oe30MacHOCTH, B Pa3BUTHH
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpELE;

®OCBOCHUE CHUCTEMbl 3HAHMI, JIeXKalMX B OCHOBE XHMMHYECKON COCTaBIISIIOLIEH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e hopMupoBaHMEe Yy OOy4yaroIMXCS OCO3HAHHOTO IOHMMAaHHUS BOCTPEOOBAaHHOCTU
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN Ui OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IIPOTHO3UPOBAHHUs, AaHAIA3a M OLEHKM C MO3HLMHA 3KOJOIMYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBS3aHHOW C XHMMHYECKHM TPOM3BOACTBOM, HCIOJIb30BaHUEM U TepepaboTKoi
BEILECTB;

e yrIyOJICHWE TMPEACTAaBICHUA O HaydHBIX METOJAaX II03HAHUS, HEOOXOIMMBIX JIJIs
MPUOOPETEHUsT YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHUSI XUMHUYIESCKHX
SBJICHUW, WMEIONIMX MECTO B TPHPOJE, B NPAKTHYECKOH JCITEIBHOCTH U
MMOBCEAHEBHOM KU3HU.

B mnane peanm3anmuu TEPBOOYEPEIHBIX BOCHHUTATEIBHBIX M Pa3BHBAOINUX (QYHKINN
IIEJIOCTHOM CHUCTEMBI CPEIHEro OOIero oO0pa3oBaHUs NMPH H3YYCHHH IpeaAMeTa «XHUMHS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

® BOCITUTaHKE YOSIKIEHHOCTH B TIO3HABACMOCTH SIBIICHUI TTPHUPOJIBI, YBAXKCHUS K TPOIIECCY
TBOPUYECTBA B OOJACTH TEOPETHUYSCKUX U MPHUKIATHBIX HCCICAOBAHUNA B XHMHH,
(¢bopMHUpOBaHME  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BHUTHS HAYKH;

®pa3BUTHE MOTHBAIMA K OOYYEHHUIO W TIO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHMSI 00I[€UETI0OBEUECKUX IIEHHOCTEI!;

® pa3BHUTHE MTO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX M TBOPYSCKUX CIIOCOOHOCTEH
oOyvarormuxcsi,  (opMupoBaHme 'y HHX  CO3HATEIBHOTO  OTHOIIEHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBbIO M IOTPEOHOCTH B 37JI0POBOM 00pa3e KU3HU;

e hopMHupoBaHME YMEHHUW M HaBBIKOB Pa3yMHOTO MPHUPOAOINOJIB30BaHUs, pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OOmiee 4yUCIIO YacoB, MPETYCMOTPEHHBIX UISI M3Y4YEHHs XMMHHM Ha YriayOJI€HHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XMMMH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBsI3b B OPraHMYECKUX COEAMHEHUSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
oprannyeckux BemiecTs. [lonsTue o cBOOOHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHele U CTpYKTypHble Qopmyibl. CTpyKTypHble (QOpPMYJbl PA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunapl wu3omepum: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[Ipencrasnenue o kiaccupukanuu OpraHudecKux BemecTs. [loHsaTHe 0 QyHKIMOHATEHON
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuueckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTANIbHbIE METOIbl M3Y4YEHUS! BELECTB M UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHUalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB MpPU HAarpeBaHuu (IJIaBiieHHe, OOyrjiuBaHME U TOPEHHue),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrneposa, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIIECHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxosxnenue B npupoje. CriocoOsl 1oJIy4eHUs: U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOMICTBAa: pEAKUMM IPUCOCAUHEHHS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONpsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHA Psii aIKUHOB, 00mas (Gopmylia, HOMEHKIATYypa U W30MEpPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEpPU3aLUd U TPUMEpPHU3ALUU, OKUCIeHUsa. KucinoTHble CBOMCTBAa ajlKUHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [Ipeacrapnenue 00 OpUEHTHPYIOIIEM JICHCTBUU 3aMecTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMydYeHHS UM TIPUMEHEHHE  apoOMaTHYecKUuX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KaTanmuTuueckuii), pudopmunr, nmuponu3. [IpoaykTel nmepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTANIbHBIE METOJAbl M3YYEHHUs BEIIECTB M MX IPEBpALCHUH: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
[IepMaHraHaTa Kajds, B3aUMOJEHCTBME aleTHJIeHa C aMMHAayHbIM pPACTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjlacTMacc, KaydyKoB M PE3HHbI, MOJCIUPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonorudeckuit psj, oduas popmyna, ©30Mepus, HOMEHKIATypa U KJIacCH (GUKAIIHSL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIUPTHI. [[efiCTBHE 3TaHOJA M METaHOJa HAa OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb W [HIepuH. Du3nueckrue W XUMHYECKUE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranu3m desnoBeka. CriocoObl Mo JIydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. TokcnyHocTh ¢eHosa. CrnocoObl TONYYeHHS W TpPUMEHEHHEe (eHoJa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepus U HOMeHKiIarypa. Du3nyeckrue CBOMCTBA ANBJIETUJIOB M KETOHOB. XHUMHUYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbMHOW KHCIOTHI. [loHsTHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KHCIOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCJOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
duU3NYECKUE U XMMUYECKUE CBOMCTBA: TMAPOJIU3 B KUCIION 1 LIECJIOYHOU Cpeie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLJ14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBoilcTBa M HaxoxkjaeHue B mnpupoae. DortocuHTes. XUMHUYECKHE CBOWCTBA
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLIME Jucaxapunabl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XHUMHYECKHE CBOMCTBA Kpaxmaja: TMIpOJIN3, KaueCTBEHHas peaKkiusi C HOJAOM. XHUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aUMOJCUCTBUE 3TaHOJA C HATPUEM, OKHUCIEHHE STUIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anpaeruanl (¢ ruapokcuaom nuammuncepedpa(l) u ruapoxcuaom meau(ll)), peakuus riaurepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 10 TeMaM «CrupThl U heHonb», «KapOboHoBBIe KUCIOTHI. CIOKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas ¢dopmMyia, u3omMepusi, HOMEHKIATypa U (PU3NYECKHe CBOMCTBA. XHMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiaa. Ctpoenne anwinHa. B3anMaoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucioThl. Homenkmarypa u  wu3omepusa. OTIOenbHbIE NPEACTABUTENN O
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe MENTUIHON CBsI3U. brosormdeckoe 3HaYeHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIU3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCJIKOB B BOJIE, JICHATypalusi OCJIKOB NMPU HArpeBaHWH, LIBETHBIC PEAKIIMU Ha OCJIKH, perieHUe
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYISIPHBIX COEIUHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITIPOTIUJICH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHBIE (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



DKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHUsl BELIECTB M UX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETUHEHUS 10 MaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BbEMY) MTPOIYKTOB PEAKIIUHN W/MITN UCXOIHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOU (O pPMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeameTHble CBSI3HU.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHalM3, CHHTE3, KiaccuuKanus, HaOIOJeHHE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHULIbI U3MEPEHHUS, CKOPOCTbh, SHEPTHUS, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aieMeHT. M3otonbl. CTpoeHue 3JeKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBsi3b NEPUOJMYECKOrO 3akoHa U Ilepmoanueckol CHCTEMBI XHMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIHmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

XuMudeckass CBs3b. BUIbl XMMHYECKOH CBS3H: KOBAJICHTHAS, MOHHAS, METAJUIMYCCKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U juinHa cBsi3u. llospHOCTH, HANIPAaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsizb. MeXMONIEKyIsIpHbIE B3aUMOCHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coenuMHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTie o aucnepcHbix cucremax. Mctunnbie pactBopsl. [IpencraBienne o KOIIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYEeCKHX BeUIeCTB. TpUBHUAJIbHBIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILCHUS SHEPruu MPH XUMHUYECKUX
peakuusx. TemnoBbie 3Q(PeKThl XUMUYECKUX peakiid. TepMOXUMHUYECKUEe YpaBHEHHUSL.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DaKTOphl, BIUSIOLUINE HA MOJIO)KEHHE XMMHUYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

Onektponutnueckas auccouuanus. CuibHble W crnadble  31eKkTpoiuThl. CreneHb
mucconnanuu. Cpena BOJHBIX PAacTBOPOB: KUCIOTHAs, HEUTpasibHAs, IIesiouHas. BoaopoaHbiit
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMeEHa, OIpe/eieHHe Cpelbl PacTBOPOB C IMOMOIUIBIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[lonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuyeckux syeMeHtoB J[.U.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bogopoa. Ilonmydenue, gpusnueckue ¥ XMMHUYECKHE CBOICTBA: peaklUMU C METalJaMU U
HEMeTaJlJIaMH, BOCCTAaHOBUTENIbHBIE CBOKMCTBA. [ Mapupl. TONIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiictBa. ['amoreHoBonoponpl. BaxHelmne KUCIOpOACOAEpkKAIIUE COECOUHEHMSI T'aJIOTE€HOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOObI MOTyYeHHsI TaloreHoB. IIpumMeHeHne rajgoreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B MpUpOIE, CIOCOOBI MONydeHUs, (U3MUECKUE W XUMHYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COEIMHEHU.

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochunast u dochun. Oxcuasl ¢ocdopa, dochopHas kuciora U e€ COJIH.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, 00pa3oBaHHBIX yriaepomoMm. Oxcua yriaepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MOJy4eHHs, (PU3NYECKHE U XUMHUYECKHE
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuonnueckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHMS JIEKTPOHHBIX 000J10UeK aTOMOB MeTaiioB. O0mue hu3ndeckue CBOMCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METAJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYPrus, eKTpoMeTautyprusi. [lonsarue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

Oobmas xapakrepuctuka metaysioB |IA-rpynmsr [leprogudeckoil cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

ANoMUHMI: TIoNyuyeHHe, PU3NYECKUE M XMMUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coequHeHur. OKCUIIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar xanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHHE KeJe3a U €ro CILJIABOB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [I[prMeHeHne IIMHKa U €ro COeIMHEHUN.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOYKHO HCIIOJIB30BAaHUE BUJIEOMATEPUAIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIJIOT W IIEJI0YeH, PEeIICHHE KCIEPUMEHTAIBHBIX 3a/1ad 10 TeMaM «[ amoreHs»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumuu B obecrieueHUN yCTOWYUBOTO Pa3BUTHS YenoBedecTBa. [IoHSATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOyYEHUsI METAJJIOB M CIIABOB. XMMHUYECKOE 3arpsi3HEHHUE OKPYXKaloleld Cpeabl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKAPCTBEHHBIX IpenaparoB. Poib XWMuM B pa3BUTUU MEIULUHBI.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepHalIbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

PacuéTrnble 3aga4u.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKlWH, €CIM OJHO U3 BEIIECTB JaHO B BUJE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MesknpeaMeTHbie CBS3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmre ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SIBJICHHE, HAYYHBIA (DaKkT, THUIOTE3a, TEOpUs,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMBI, PATHMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTHUECKU YpPOBEHB, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPOJIEMEHTHI, OCNIKH, >KUPBI, YIJIEBOABI, HYKJICHHOBBIE KHCIOTHL, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: XuMU4eckasi MPOMBIIIIEHHOCTb, METAJUTYPrusi, CTPOUTENbHbIE MaTEepHaIbl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IpeAMeTa «XUMHUS» Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHNE O0YJarONIUMUCS POCCUHUCKON TpaKIaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOIPEICIICHHIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTB€ IpaBUJIaMM W HOpMaMH MOBCACHHA, HAIUYNC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJIaHBI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOMN JEeSTebHOCTH 00yUYarouuxcs B MpoIecce peaan3aluu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON J1eSTEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOI NEATENLHOCTH MPHU CO3AAHUU YU€OHBIX NMPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
[P aHAJIN3€ PA3JINYHbIX BUJIOB yU4eOHOH AEATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YB@XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yJbTaT JIMTENbHBIX HaOII0JCHHUIA,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHMBATH CBOE IMOBEJECHUWE W TIOCTYNKH CBOUX TOBAapUILEH C MO3ULUU
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHUMAaHMS I[IEHHOCTeW 3J0poBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXO0TUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JITOJICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JCATEIHHOCTH,

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYIY, JIOISIM TPpYyJa U pe3yJbTaraM TPyI0BON JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON Y COUATIBHOM CPEJIbI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJIArOTPHUSITHBIC YKOJOTUYECKHUE TOCICICTBHS MPEANPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATHBHON 1 COITMAIBHOM MPAKTHUKE, CHOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHHS crenuuKd XMMUU Kak HayKd, OCO3HaHUs €€ poiau B (HOpPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH IJIi COBPEMEHHOW LMBUIU3ALMU: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHUeCKOM, TMHUIIEBOM H HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTy4YaeMble 3HAHUS IS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTOIB30BATh XUMUYECKUE 3HAHUS ISl PELICHHS TIPOOIIeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMHW 10 XUMHH B COOTBETCTBUU C JKH3HECHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIMXCS MEXIUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHEprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPUHIMI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (TMO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMATBHOM KOMIIETEHITH 00yYarOIInXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LN JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HX JIOCTHIKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKkTepHble TMPU3HAKKM TOHATHI M YCTAaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYXACHHUS (MHIYKTHBHBIC, NEAYKTHUBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIbHO CPOPMYTUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yapTaT, (QOopMyIHMpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pELIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopmalry, He0OX0AUMOH /1JIs1 BBITIOJTHEHHS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMmMbl, TAOJIUIIBI, PUCYHKH U JIPYTHe);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CY)XKJaeMOM TEMBI B X0OJ€ AUajora u/uin AUCKYCCUH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATh CBOU MPEUIOKEHHUS] OTHOCUTEIBHO BBIIIOJIHEHUS
IPEUI0KEHHOH 3a1auH;

BBICTYNIAaTh C IIPE3CHTAIel pe3yJbTaTOB MO3HABATEIbHOM IEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBINOJHEHUM XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, M (OpMyIHpOBaTh BBIBOJBI MO pe3yJbTaTaM HpPOBEAEHHBIX
UCCIIeIOBAaHU MTyTEM COTJIaCOBaHMsI MO3ULIMIA B X0J1€ 0OCYXJICHUS 1 OOMEHAa MHEHUSIMU.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC eHCTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOKO IMO3HABATENIbHYIO JEATENBHOCTD,
ompenenss e€ Iend W 3aJaud, KOHTPOJIMPOBATh U 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii aJITOPUTM JIEHCTBHIM NpPU BBHIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,



BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X pEIIeHHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JESITEIHHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO XMMHHU Ha yriyOJIEHHOM YpOBHE Ha
YpOBHE CpeIHEero o0mero oopa3oBaHUs BKIIOYAIOT CHEHU(PUYESCKHE Ui y9eOHOTO IpeaMera
«XuMUS» Hay4yHbIE 3HAHUS, YMEHHS M CHOCOOBI JEWCTBUH MO OCBOCHUIO, MHTEPIPETAUU U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JACATEILHOCTH TI0 TOJY4YE€HHIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKKe B PEAJbHBIX JKU3HEHHBIX CUTYAIHSX,
CBSI3aHHBIX C XUMHeEH. B mporpamMme mo XUMHM NpEIMETHBIE PE3YIbTaThl MPEICTABICHBI IO
roJlaM U3y4eHHs.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUA: O MECTe W 3HAYCHHH OPTaHWYCCKOW XHMHU B
CHUCTEME €CTECTBCHHBIX HAyK M €€ pOJIM B 00CCIICUeHUN YCTOWYUBOTO Pa3BUTHS YEIIOBEUYECCTBA B
perieHur mpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacCHOCTH, B PAa3BUTUH
MEJMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B OO0CCIICUCHUH
PaIMOHAILHOTO TIPHPOJIOTIONH30BaHUs, B (DOPMUPOBAHUHA MHUPOBO33PEHUS M OOMIEH KYIbTYPHI
YeloBeKa, a TaKkKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MPUPOIHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMUYECKUIl 3JIEMEHT, aToM, SAPO M IJEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJIIpHAash Macca, MOJISIPHBIM O0OBEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHANBHAS TPYIa, paguKkai, CTPYKTypHble ¢opmyibl (pa3BEpPHYThIE, COKpalIEHHbIE,
CKEJIeTHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YrIEBOAOPOIbI, KHCIOPOJA- U a30TCOJCpIKaIlue
OpraHMYECKUEe COEIUHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIE
COEJIMHEHUS; TeOpUH, 3aKoHbl (mepuoaunyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DSHEPrUM NPU XUMHYECKHX PEaKIHiIX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAlle B OCHOBE MMOHHUMAHHSI
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEaKiui, TEepMOJUHAMUYECKMX M KHUHETHYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O B3aUMHOM BJIHUSHHH aTOMOB U TPYII aTOMOB B MoOJIEKyJlax (MHIYKTHBHBIM H
Me3oMepHbIi 3¢ dekThl, opueHTanThl | u |l pona); dakrosornueckue CBEACHUS O CBOMCTBAx,
CocTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIECTB B OBITY
U TPAKTUYECKOM JESITeTbHOCTH YeNOBEeKa, OOMIMX HAYYHBIX MPHHIMIAX XAMHUYECKOTO
MIPOM3BOJICTBA (HA TPUMeEpe MPOU3BOACTBA METAHOMA, TEPepadOTKH HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIe MPU3HAKK MOHATUH, yCTaHABINBATh
WX B3aUMOCBSI3b, UCTIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHSI IIPU OMKUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4YeCKHX COCTMHEHU;

c(hOpMUPOBAHHOCTH YMEHUI:



HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIATb yYpPaBHEHMSI XUMHUYECKMX PEAKIUHA M  pacKkpbplBaTb HX  CYIIHOCTb!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  IMOCPEICTBOM COCTABJIEHUS  3JIEKTPOHHOIO
OanmaHca 3THX pEaKIUH, pEaKIuii WOHHOTO OOMEHa MyTéM COCTaBJICHHS WX IIOJHBIX H
COKpAIIEHHBIX HOHHBIX YpaBHEHHUIA,

U3rOTAaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB JUIsl WJUIIOCTpAlUu HX
XMUMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHH: YCTaHABIMBATH PUHAICKHOCTh N3yYEHHBIX OPTaHUIECKUX
BEIIECTB 10 UX COCTABY M CTPOCHUIO K OMPEACNEHHOMY KIIacCy/TpyIle COCTMHEHNH, 1aBaTh UM
Ha3BaHUs o cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIE Ha3BAHHUS
JUIS  OTAETbHBIX TPEJCTaBUTENEH OPraHWYeCKHMX BEUIECTB (STWIJIEH, AaleTWJIeH, TOJIyoJI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBasi, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, IJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOINIPEH, CTUPOJ U JPYyrue);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHUJA XUMHYECKOW CBSI3UM B OPraHUYECKUX
COeIMHEHUAX (KOBaJICHTHAs U HOHHAs CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

cOpMUPOBAHHOCTh YMEHHUW XapakTepu3oBaTb COCTaB, CTpOeHHE, (UINYECKUE U
XMUMHYECKHE CBOMCTBA TUMMYHBIX NMPEACTABUTENEH pa3NIUYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKaJWEHOB, AJKUHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJIETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(QUPOB, KHUPOB,
HUTPOCOEIMHEHUIN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, M- U TOJMCAXapua0B),
WUTIOCTPUPOBATh TEHETHYECKYIO0 CBSI3b MEXIY HUMH YpPaBHEHHSIMH COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUi ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

cOpMUPOBAHHOCTh YMEHUSI MOJTBEPXKAAThb Ha KOHKPETHBIX MpPHUMeEpax XapakTep
3aBUCHUMOCTH PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COCAMHEHHUH OT KpaTHOCTU U THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

cOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKH YIJIIEBOJOPOAHOIO CHIPhS
(HedTh, MPUPOMHBIN Ta3, yrojb), CIOCOOBI €ro MepepadOTKU M MPAKTUYECKOE MPUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUST — HAONIOIEHUHU, W3MEPEHUU, MOJCIUPOBAHUU, OHKCIHEPUMEHTE (pealbHOM H
MBICIIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHHUS;

chOpMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSTeNbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMAaTH3aIUIO, BBISBICHUE
PUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJI U3y4EeHUsI CBOMCTB BEIECTB M XMMUYECKUX PEaKIIHii;

Cc(OPMHUPOBAHHOCTb YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MMOHATUSAMH U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHMMAHUS CYIIHOCTH MaTepUaJIbHOTO €IMHCTBA MHUPA, MCIOJB30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHu4ecKoi XUMMHU JJIs1 OOBSCHEHHS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

Cc(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJIUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam Hu
YPaBHEHUSAM XHUMHMUYECKMX PEAKIHUHA C MCIOJIb30BaHMEM (PU3MYECKHX BEIMYMH (Macca, 00bEM



ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKICHUIO XUMHUYECKOH ()OPMYINBI BEUIECTBA IO W3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX 3JIEMEHTOB, TPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;
c(OPMHUPOBAHHOCTh YMEHHIA: MPOTHO3MPOBATH, aHAIM3UPOBATh U OLCHMBATH C TO3UIUI
9KOJIOTMYECKOM O€30IaCHOCTU IMOCIJIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JEATEIbHOCTU
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUS I
MPUHATHUS TPAMOTHBIX PEHICHUI MPOOJIEM B CUTYalUsX, CBA3aHHBIX C XUMHUEH;
c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO IUIAHUPOBATh U MPOBOIUTH XUMHUYECKHHA
HKCTIEPUMEHT (TIOJTy4YeHHE U N3YUYeHHE CBOMCTB OPraHWYECKHUX BEIECTB, KAYECTBEHHBIC PEAKIINU
YIJIEBOAOPOJOB Pa3IUYHbIX KJIACCOB M  KHUCIOPOACOJEPXKAIIUX OpPraHUYECKUX BEILIECTB,
pelieHre OKCIEPUMEHTANBHBIX 33/a4 10 PACMO3HABAHMWIO OPTraHUYECKHMX BEIIECTB) C
coOnrofieHHeM TMpaBWil  0€30MacHOTO  OOpamlleHuss C BelecTBaMM M JabopaTOpHBIM
o0opynoBaHueM, (OpMYIUPOBATH II€JIb HCCIEIOBAHMS, IMPEACTaBIATh B Pa3IU4HON (opme
pe3yIbTaThI SKCIIEPUMEHTA, aHATTM3UPOBATh U OIICHUBATH MX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBMila 3KOJIOTUYECKH 1IeJIeCO00pa3HOTO MOBENEHUS B OBITY U TPYAOBOH
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpembl U
TOCTIDKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JEHCTBHS Ha >KHBBIE OPraHWU3MBI OINPEICIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAM3UPOBaTh  IEJECOOOPa3HOCTh  NMPHUMEHEHHS  OPTaHWYEeCKHX  BENIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOMH
nH(popMallUK B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET W Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopMaluio, nepepadaTeiBaTh €€ M MCIOJb30BaTh B COOTBETCTBUM C MOCTABJICHHON y4eOHOM
3a7a4en.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OcBOeHUS Kypca «OOmas u HeOpraHuyeckas XUMHs»
OTpaXkaroT:

chOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
U MO3HABAEMOCTU SBJIEHUN MPHUPOJIbI, O MECT€ U 3HAUYEHUH XHMHUU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00eCIeYeHNH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTHYeCKOW W TMHUIIEeBOW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHUKOB  OSHEPrud, B  OOECIEYEHHH  PAIMOHAIBLHOTO
MIPUPOIOIOIIBE30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UEIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroIINe
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, AEKTPOHHAst 000JI04Ka aToMa, S-
, Pp-, d-atomHbIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHS aTtoMma, THOpPHIH3aIusl
aTOMHBIX oOpOuTasiedl, HMOH, MOJEKY/la, BaJ€HTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, WOHHAs, MeETaJNIM4YecKasi, BOJOPOaHAs),
KpUCTAIITIMYECKas PeméTka, XUMUYecKas peakius, pacTBOP, IJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs  JUCCOIMAluUs, CTENeHb JUCCOLMAIMU, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM A(PPEKT XUMUYECKON peakIiH, CKOPOCTh XMMHYECKON
peakuuy, XHUMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (TEOpHsl DICKTPOJIUTHYECKOU



quccouranuu, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHEHHUsI U MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHMPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHMS NMPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIE NPEACTABICHHS O CTPOCHMU BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIDHOM M HAJIMOJICKYJSIPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pAaCTBOpaX MW  JUCIEPCHBIX  CHUCTEMAX;
(haKTOJIOTMYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYCHUH U OC30ITaCHOM HCIIOJIL30BAHUHI
BOKHEHIIIMX HEOPraHWYECKUX BEIISCTB B OBITY W TPAKTHUYECKON ACSATEIHLHOCTH YEIIOBEKA,
00IIMX HAYYHBIX MIPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMEHHUI: BBISBIISATH XapaKTepPHbIE MPU3HAKHU MOHSATHHN, YCTaHABINBATh
X B3aMMOCBS3b, WCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHWHA HEOPTraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOopMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIMKY JUISI COCTABIICHUS
dbopMya BeIIECTB W YpPAaBHEHUH XUMHYECKHX PEAKIMi, CHUCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHabHbIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTHh YMEHHUS OTIPEIEIATh BaJICHTHOCTh M CTEMIEHb OKHCIICHUS] XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XMUMHUYECKOW CBs3W (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAIITHIECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHUCUMOCTH CBOWCTB BEIIECTB OT BHUA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIACCU(PHUIIMPOBATH: HEOPraHWYECKHWE BEIIECTBA MO UX
COCTaBy, XMMHUYECKHE PEaKIUH TO Pa3JUYHBIM MPU3HAKAM (YHUCITy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTENeHEH OKHCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajiu3aTropa M APYTHE); CaMOCTOATEIBHO BBHIOMpATh OCHOBAHUS W
KPUTEPHUH JUISI KIacCU(UKAIIMKM U3y4aeMbIX BEIICCTB U XUMHYECKUX PEaKIIHA;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tepuoauyeckoro 3akona JI. U.
MenneneeBa ©  JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MMPOTHOCTUYECKYIO ()YHKIINH,

c(hOpMUPOBAaHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHWYECKUX 3IJIEMEHTOB TepBOro—4eTBEpTOro mnepuosioB Ilepuomumueckon cucremsr /[I.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IOyPOBHM,
«S-, p-, d-aToMHBIE OpOUTATM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTHUECKHE COCTOSHHSI
aToMay; OOBSACHATh 3aKOHOMEPHOCTH H3MEHCHHS CBOMCTB XHMHYECKHX JJIEMEHTOB M HX
COEMHEHUN 110 niepuoaaM u rpynnaM llepuonuueckon cucremst /. . Menzeneesa, BaJeHTHbIE
BO3MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX JICKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMUCHIBATh) OOIIUE XUMHUYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'CHETUYECKOW CBS3U
MEXK/1y HEOPraHUYECKUMHU BELIECTBAMU € IIOMOILIBI0 YPABHEHUN COOTBETCTBYIOIUX XUMHUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIHil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS HX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHWIi; pPEaKIIHii



TUIPOJIN3A; PEaKIil KOMIUIeKCooOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILJICKCOB IMHKA U
AIIOMHHUS);

cOPMHUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECCKHX
peakuuii ¢ y4€ToM HX DSHEPreTHUYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON PEaKIMi B 3aBHCUMOCTH OT Pa3jMYHBIX (PAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYCCKUE PEAKIINH, JIGKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYyYEHUs CEpPHOM KHUCJIOThI, aMMHUaKa, OOIIME Hay4dyHbIE MPUHIIUIIBI
XUMHUYECKUX TPOMU3BOJICTB; IEJIECOO00PA3HOCTh MPUMEHEHHS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
NpUpoOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peaibHBIA U
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSATh 3TH 3HAHUS TPHU
AKCIIEPUMEHTAJIbHOM HCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBIICHUH,
HMMEIOIINX MECTO B MIPUPO/IE, MPAKTUIECKOMN JAESITEIILHOCTH YEJIOBEKA U B TIOBCEHEBHOM JKU3HU;

c(hOopMUPOBAaHHOCTh YMEHHSI BBISIBJISITh B3aUMOCBSI3b XUMHUECKUX 3HAHHUH C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0o0jiee  OCO3HAHHOTO
MMOHUMAaHMsI MAaTePUAITLHOTO €ANHCTBA MHUPA;

c(hopMUPOBAHHOCTh YMEHHUS TIPOBOIUTH PACUYETHI: C UCIIOIB30BAHUEM TIOHITHI «MaccoBast
JIOJISI BENIECTBA B PACTBOPE» M «MOJISIPHAS] KOHIISHTPAIIM; MacChl BEIIECTBA WU 00bEMa ra3a
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe WU 00BEMY OJIHOTO M3 YYACTBYIOIINX B PEAKITUU
BEIIECTB; TEIJIOBOro 3(pdexTa peaklnu; 3Ha4eHHUs BOJOPOTHOTO MOKa3aTessl PaCTBOPOB KUCIOT
W IIeJoYeld ¢ M3BECTHOM CTEMEHbIO AMCCOIMAIMK; Macchl (00BhEMa, KOJIMYECTBa BEIIECTBA)
MPOAYKTA PEaKLMH, €CIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MacCOBOW JI0JIeH pacTBOPEHHOTO BEIIECTBA WJIM JaHO B HM30BITKE (MMEET MPHUMECH); O0JIH
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHU ra30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIBHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TIPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHINEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIICHNE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
U3y4YE€HHUE BIUSHUSA pPa3INYHbIX (PAKTOPOB Ha CKOPOCTh XHMMHUYECKON pEaKIHUH, pelleHue
AKCIEPUMEHTAJIBHBIX 3a/a4 1Mo TemaMm «Metamib» U «Hemeramib») ¢ coOI0IeHUEM MPaBUI
0e3o0macHOro OOparieHusl ¢ BeulecTBaMH U JabopaTOpHBIM 000pyAOBaHHEM, (OPMYIHPOBATH
Lelnb HCCIAENOBaHUS, TMPEACTAaBIATh B pa3iUyHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHUYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHUHM C WHCTPYKIHSIMHU
M0 BBHINOJHEHHUIO Ja0OPATOPHBIX XHUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCO00pa3HOTro
MOBEACHUA B OBITY M TPYIOBOH JEATEIHHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpYXarollel MPUPOJAHOM Cpelbl U JOCTHXKEHHS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOTO JIEMCTBUSI HAa JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPraHWYECKUX
BEILIECTB, MOHMMas cMblica nokazarens [TK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKOU
nH(pOpMallUd B Pa3IMYHBIX MCTOYHHMKAX (HayyHas W y4eOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, MHTepHET U Apyrue), KPUTHYECKH aHAITH3UPOBATH XUMHYECKYIO
nH(popMaInIo, epepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TMOCTAaBICHHOW y4yeOHOU
3a7a4ei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannuecko xumuu. Teopust
. bubmuorexa [JOK
11 CTPOEHHMS OPraHNYECKUX coequHEeHn A. M. 8
https://myschool.edu.ru/
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
21 [IpenenvHbIE YIII€BOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' [IAKJI0AJIKAHEI https://myschool.edu.ru/
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomMartudeckue yrieBoAoposl (apeHsl 8
P e AOPOAEL (apeHbl) https://myschool.edu.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bubmuoreka [JOK
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1
P A e AOPOA https://myschool.edu.ru/
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs
3.1 Cruptsl. DeHon 11 1 bubnuoreka [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 keroHbl. Kap6oHoBbIe KUCIOTHI. CIIOKHBIE 21 brbmmorexa HOK
https://myschool.edu.ru/
a¢upsl. XKups
bubmmoreka [{OK
33 YICBOET | https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
4.1 AMuyHBI. AMMHOKHUCTIOTHI. benku 12 bubmorexa OK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Pa3nen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
bu6mmoreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COEANHEHUS httos://myschool.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
B NPorpamMmbl Bcero Kontpoasnsie [ IIpakTatieckne o0pa3oBaTejibHbIE
padoTsbI padoThI pecype
Pasznea 1. Teopernueckne 0CHOBbI XUMHH
Crpoenue atoma. [lepuoandeckuii 3aKoH Butmorexa LIOK
11 n [lepnoanueckas cucteMma XUMUYECKUX 9 .
https://myschool.edu.ru/
anemenToB J. . Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1 _
BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XUMHYECKUE PeaKIHH 19 1 3 https://myschool.edu.ru/
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi xummusi
bu6mmoreka [IOK
2.1 Hemeranmer 31 1 3 https://myschool.edu.ru/
bu6mmoreka [JOK
2:2 Merazet 23 . 2 https://myschool.edu.ru/
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
Metoabl 1I03HAHUS B XUMUH. XUMHUA U bu6mmoreka [JOK
3.1 9 _
KU3Hb https://myschool.edu.ru/
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Epemun, B.B. Xumus: Yrimyonenusiii yposenb: 10 xmacc: yueObnuk / B.B. Epemun,
N.B.Ky3pmenxko, A.A.[Ipo3nos, B.B.JIlynun; nox pea. B.B. Jlynuna.- M.: JIpoda, 2020.

* Epemun, B.B. Xumus: 11 xmacc: yueOHuk: Yrayonennsiii ypoens / B.B. Epemus,
N.B.Ky3pmenko, A.A.Jlpo3nos, B.B.Jlynun; non pea. B.B. Jlynuna.- M.: Ilpocsemienue,
2021.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

*Epemun, B. B. Metoanueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B.
N. Tepenuna u np. «Xumus. Yrayonerasiid yposerby. 10 kimace / B. B. Epemun, A. A.
Hpoznos, U. B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 2. 0. Kepumor. — M. :
Hpoda, 2018.

* Epemun, B. B. Metoaudeckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenxko, A.
A. Jlpo3noBa u ap. «Xumus. YriyoneHHbsii ypoBeHby. 11 kimace / B. B. Epemun, A. A.
Hpo3znos, U. B. Epemuna, H. .Bosikosa, B. ®upcrona, 2. 0. Kepumos. — M. :

Hpoda, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

* "Mos mkona" bubmnoreka anekTpoHHBIX ypokoB  https://myschool.edu.ru/ ®TI'UC
* Poccuiickas snekTpoHHas mkoja https://resh.edu.ru

* OI'bHY «MHcTUTYT cTpaTeruu pa3Butus o0pasoBanusi Poccuiickoii akajieMun

o0pazoBanus». BupTyasbHbie 1a00paTOPHbIC U IPAKTHYSCKUE PAOOTHI

https://content.edsoo.ru/lab/.

* Beepoccwiickas onmmIIiaa mKOJILHUKOB Mo xuMun http://chem.rusolymp.ru

» OpraHuyeckasi XUMUS: SJIEKTPOHHBIA YICOHUK JIJIsl CPEHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru

* Enunas xosutekius mudpoBbix oOpa3oBaTeabHbIX pecypcoB http://school-ollection.edu.ru

» denepanbHbIil HEHTP HHPOPMAIIMOHHO-00pa3oBaTeibHBIX pecypcos http://fcior.edu.ru

o AJIXMUMMUK: caiit JI.}O. Anux6eposoii http://www alhimik.ru

* ®I'BHY «®UIIN» http://www.hij.ru



https://resh.edu.ru/
https://content.edsoo.ru/lab/
http://www.chemistry.ssu.samara.ru/
http://school-ollection.edu.ru/
http://fcior.edu.ru/
http://www.hij.ru/
https://fipi.ru/
https://fipi.ru/

