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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha ypOBHE CpeJHEro oomiero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (ernepainbHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanusa(POIl COO), npencraBieHHbIX B DenepalbHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHbBIE 00pa30BaTE/IbHBIE MPOTPAMMBbI, U OCHOBHBIX MoJiokeHui «CTpareruu
pazBuTusl Boctiutanus B Poccuiickoit ®denepanuu Ha niepuon g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4eHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBaHusi yyamuxcs 10-11 kmaccoB. W3yuenuwe mnpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YeHHs, MPU3BaHO
obecrieunTh 0011€00pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTaludd UX K ObICTPO MEHSIOUIMMCS YCIIOBUSIM JKU3HHM B COLUyME, a
TakKe Ui MPOJOJKeHHs OoOyueHuss B opraHuzanusx mnpodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIMILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIy4aeT MOAPOOHYIO
MHTEPIIPETAllUI0 B COOTBETCTBUU C OcHoBomosararomumu nonoxenusimu dGrocC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COACpKAHMUsI, Pe3yIbTaTOB 00yYeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrpaMMoOil 0 XUMUHU (QYHKIUH:

¢ uHPOPMALMOHHO-METOIMYECKas, pealn3alus KOTOpoi oOecrneyrBaeT MoJydyeHHue
IPEJICTAaBICHUs O LEsAX, COJEp)KaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKpPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuUBaeT  OIpe/AeeHHeE:
OPUHIUIOB  CTPYKTYPHUPOBaHMS M  IOCJIEJOBATEIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(GOpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI oO0ydJaromuxcs B paMKax HTOrOBOM arrectauuud B (OpMeE €IUHOTrO
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma 111 yriyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJepKaHKe, 00g3aTeNbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 IO KJaccaM, OCHOBHBIM COJIEP’KaTEIbHBIM JIMHUSAM/pa3aenam
Kypca;

e 1aéT MpUMEPHOE pacrpe/iesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTO ISl U3Y4EeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh H3Y4YEHMs] Y4eOHOTo MaTepuana c
y4€TOM JIOTUKH [TIOCTPOEHUSI KypCa, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieledl M 3aJad H3ydyeHus ImpeaMera Ha
yIIIyONnEHHOM YpPOBHE C yYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX), & TAK)KE C YUYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUI OOydaromerocss IO OCBOCHHIO COJEp>KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B [pOrpaMMe 10 XHMHUHU IPELyCMOTPEHA
MPEEeMCTBEHHOCTh € OOy4YeHHEM XHMUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIPABJICHUEM
KOHKPETHOTO MPOuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyajibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOiIEHHOTO ypoBHEH B cucteMe auddepenunpoBanHOro oOyueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HA pealn3alHi0 TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM STaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIUATUIMH B By3aX M OpPraHU3alUsAX cpelHero npodeccuoHaibHoro oopa3oBanus. B aToii cBs3u
U3y4YEHUE TIpeAMeTa «XHUMHUS» OPHUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yrayOleHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCSs, BBIOpaBIIMX
onpeAenéHHbli Mpoduib 00ydeH s, B TOM YUCJE C MEePCHEKTUBON MOCIEAYIOUIEr0 MOMy4eHUs
XUMHYECKOTO 00pa3oBaHMsl B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS GeaepanbHOn
00pa3oBaTeNnbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa3oBaHUSA HU3Y4YCHHE MpeaMeTa «XHUMH»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJaIOIIUXCH,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIU3a1i Y4e0HOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, MMEIONIUX  MEXKIUCIUILUTMHAPHBIN,
HAAMPEIMETHBIN XapakTep.

CocTaBisiomuyMu IpeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpkKaHHs 3TUX KYypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yIIIyONEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoOBy cozepxxkanusi KypcoB «Opranudeckass xumus» U «OOmmas v HeopraHudeckas
XUMUS» COCTABIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSIIMXCSA K 0a30BOMY
YPOBHIO M3y4€HUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
dakToIornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiyOJeHUs MpeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, paCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETHUKU U TEPMOJMHAMUKHU. V3yueHue nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHUYECKHX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pPEHHsI HEPreTHYECKHX HM3MEHEHUHl mpu e€ o0pa3oBaHMM M pPa3pyLICHHHU, a TaKXe C
TOYKM 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMupOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOIIN3E PacIlIaBOB
U pacTBOpPOB BeUIECTB. B Kypce OpraHMyeckod XHUMHHU IIPU PACCMOTPEHUH PEaKLUOHHOU
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co0oe BHUMaHHUeE BompocaM 00 3JIeKTPOHHBIX 3 dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEp)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs JUI KJIacCOB ompenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapaxkTep JIOMOJIHEHUM K O0IIell cucTeMe MPeaIMETHBIX 3HAaHUM) OKa3bIBAIOT BIIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa JJIsl KIACCOB XHUMHKO-(hH3MYeCKOro
npoduist 00JBIIIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHl Y4eOHOTro Marepuaja Mo oOmeld XUMHUH.
[Ipy m3ydeHuH mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeT cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHS MacChl W DHEPrUH, 3aKOHbI
TEPMOJIMHAMUKH, IEKTPOIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOHIIs
OoMbIIMIA YACTBHBIA Bec OyleT UMETh OpraHMYecKas XuMus. B 3TOM ciydae mpeocTaBiIseTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTbI, KaK JIMIHJbIL, O€JKH, YIJI€BOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAaX IpPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUUECKOI0 IPUMEHEHNS HAYYHbIX 3HAHUI U3ydeHue IpeaMera
«XuMus» Ha yrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peIMeTaMu, BXOASIIMMHU B COCTaB MPEeIMETHBIX o0nactell «EcTeCTBEeHHO-HAyUHBIE TPEAMETHI,
«Marematuka u nHpopMaTiKa» U «Pycckuii A3bIK U TUTEpATypay.

[Tpu u3yuyenun yueOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3zoBaHus (Ha ©0a30BOM ypOBHE), 3amadei
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK OO0JIacTH
COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3amaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaaraeT peaju3aluio Takux 1esnei, Kak:

e (QopmupoBaHUE NPEJICTABICHUNA: O MAaTEpPUAIbLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTAX

Y TIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posin B 00ecreYeHUN YCTOWYMBOIO PAa3BUTHS UEIIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUILEBOW Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUW HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB DHEPrUH, B
obecrieueHnn paloHaIbHOrO MPUPOIOTIOTIB30BaAHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YeJIOBEKa, a TAK)KE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHMUH, JIKAIIUX B OCHOBE XHMHUYECKOM COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IPEACTaBICHUI O CTPOEHUMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHYEeCKOM PaBHOBECHUH, PACTBOPAX M JAUCIEPCHBIX CHCTeMax, 00 oOmmx
Hay4HBIX NPUHIUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (QopmupoBanue y O0OYYAOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKMX 3HAHUM JUIsi OOBACHEHUS KIIOUEBBIX HIEH U mpodiem
COBPEMEHHOW XWMUH, A7l OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTeCTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a M OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOU AEATEIHHOCTH YENIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIE30BAHHEM | MepepadboTKO
BEILECTB;

yrayOlneHne TpPeACTaBICHUN O HAy4YHBIX METOJax II03HAHWS, HEOOXOIUMBIX s
NpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SABJICHUM, MMEIOIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSATEIBHOCTU H
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu TMEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CHUCTEMBI CpeJHEro o0uiero oOpa3oBaHUS MpPU U3YYEHUU IpeaMeTa «XHUMHUS» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHME LENU U 3a/1a4H, KaK:

BOCIIUTAaHHE YOCKIEHHOCTH B II03HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHS K
IpoIeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHHU, (POPMHUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX IIEHHOCTEH;

pasBUTUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH O00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHWIO KaK YCJIOBHIO YCICIIHOMN
MpoEeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH,

dbopMUpOBaHHE YMEHHMH U HABBIKOB pPa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHEe  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JesITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero ooOmero oopazoBanus, coctasisier 340 vacoB: B 10 kmacce — 170 yacoB (5 yacoB B
Hezeno), B 11 kmacce — 170 gacoB (5 4acoB B HEIETIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKHUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToMa yriepoaa. XMMUYecKas CBSI3b B OPraHMYECKUX COEJUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THIIBI MepeKpbIBaHUsA aTOMHBIX OpOUTaJIeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
opranuyeckux BemecTs. [loHsTHe 0 CBOOOAHOM pajukale, Hykieoduie u aneKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHUYECKUX COCIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHBIE (DOPMYJBl Pa3IMYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o kinaccupuKauy OpraHuueckux BemecTs. [IoHsaTre o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psaael. CucremaTueckas HOMEHKIIATypa OpraHUYeCKHX
coequnaennii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTIEIBHBIX MPEICTABUTEICH.

OcobenHoctn W kjnaccu(uKanus — OpraHMYeckux  peakuumi.  OKHCITUTENhHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB IpU HarpeBaHuu (MJaBieHHe, OOyrIMBaHWE U TOpPEHHe),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpHsL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp3-r1/16p1/1zmsaum{ aTOMHBIX
opbutaneit yrnepoja, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: pEaKLUU 3aMEIIeHMs], N30MEepHU3aliH, JErUIpUpPOBaHMUS,
IUKIU3alliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns U MPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mast popmyina, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKIoaIKkaHOB. CrocoObI MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMonoruueckuil psit aakeHoB, odmas GpopMmyiia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOGHHE MOJNEKYN AlKeHOB, SP°-THOPHIM3AIHs aTOMHBIX OpOHTAIeil
yriepoja, 6- U n-cBa3u. CTpyKTypHas U reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBA QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKLMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuino MapkOBHHMKOBA.
KadecTBeHHbIE peakIuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHNE alIKaJAUEHOB.

Anxunsl. 'oMonornyeckuil psj aJlkuHOB, o0mas (GopMysa, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEIUHEHUS, TUMEPU3alMY U TPUMEpU3alnu, OKUcIeHHs. KucioTHble CBOWCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peakuuu Ha TPOiHYyI0 cBsA3b. CriocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBogopoasl (apeHsr). I'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
dusnueckue cBOicTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro roMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUu HTPUCOSAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM IEHCTBHH 3aMECTHTENEH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE AJIKWIbHBIX paJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuszamuss  ctuposna.  CrnocoObl  HOMy4YeHUS W [PUMEHEHME  apoOMaTHYeCKHX
YIJI€BOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu HepTH: MEeperoHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTHYECKU), pugopMuHr, nupoius. [Ipoaykrsl nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY pPa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amereHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa MEnouyd. BzaummonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonb30BaHue TralOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHMsS] BEIIECTB M MX IpEBpallleHui: H3y4YeHHe
¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pPacTBOPMMOCTH),  KAueCTBEHHBIX  peakLuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHIeHa C aMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJAOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0Opa3uamMu IIacTMacc, KaydykoB M PE3HHbBI, MOJEIMPOBAHUE MOJIEKYII
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs.

IIpenenbHble OnHOATOMHBIE cHUpThl. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja u
sTanona). ['omonornueckuii psia, obmas Gpopmyna, usoMmepus, HOMEHKIATypa U KIaCCU(PUKAIIHSL.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBOMCTBA: pEAaKUMM 3aMELIeHMs], JAerHpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CriocoObI nostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHIVIMKONIb U TiAUUEpuH. DU3HUecKue U XUMHUYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOroaToMHble cnupthl. [IpencraBienue o mexanusme
peakuii HyKJIeopIbHOTO 3amenieHus. JleiictBue Ha opraHu3M 4yenoBeka. CrocoObl MOTyIeHUS
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MONMy4YeHHsT W MpHUMEHEHHE (eHoa.
®enonopManbaeTUAHAS CMOJIA.

KapOoHuibpHblE COEMTUHEHUST — aIbJErHbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3WYECKue CBOMCTBA ajbJETMI0B M KETOHOB. XHMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peakluu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoOMeHKiIarypa. (DPHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHBIX KapOOHOBBIX KHUCIOT. BOmOpOoAHBIE CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKalUU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeleIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuchoT. [IpeacraBurenyt BhICHIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie ¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpbL1a KaK COJTM BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PyKTO3a, rajaktosa, pubo3a, Ie30KCHpruOo3a.
@dusnyeckue CBOMCTBA M HaxoxacHue B npupoge. DorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJIbJACTMJHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. Haxoxxnenue B mpupoae u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esnono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJMKOT€Ha W IeJUIrojIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJIW3, KaUYEeCTBEHHAs PEaKIus C HOJAOM. XHUMHYECKHE
CBOWCTBA IIEJUTIONIO3BI: THAPOJIH3, OTydeHHe 3(pUpoB 1eu1toa036l. I[loHsATHEe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKcIepUMEHTAIbHbIE METOBl M3YyYEHMs BEIECTB M UX IPEBPAILIECHUI: PaCTBOPUMOCTD
pa3jIMyYHBIX CIMPTOB B BOJAE, B3aUMOJACHMCTBHE ATaHOJA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIIMpTa B albJeruJ] Ha PaCKAJIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpAeTuibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumonencTBiue Kpaxmana ¢ HMOJIOM, PEIICHHE
9KCHEPUMEHTAIbHBIX 3aJa4 1o TeMaM «CrnupThl U GpeHonb, «KapooHoBbie KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHuyecKne coeiNHeHusl.

AMUHBI — OpraHu4ecKkhe TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUUecKue U apoMaTUYeCKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOCHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (usnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuXx aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB € a30TUCTOMN Kuca0ToM. CoM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psga. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwinHAa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakunyn Ha aHwinH. CrocoOBbl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [losyueHne aHwIMHA U3 HUTPOOEH3011a.

AwmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble HPEACTABUTENN  O-
AMHHOKUCIIOT: TNIMIMH, anaHuH. duznuyeckue cCBOWCTBA aMUHOKHMCIOT. XMMHUYECKUE CBOMCTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUN, peakiusl IOJUKOHACHCAlUH,
oOpa3oBaHMe NENTHAHOM cBA3M. bruonornueckoe 3HaueHHMe aMUHOKHUCIOT. CHHTE3 M TUIPOIIU3
NENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAsh U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHBbIE pEaKluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOJbl M3Y4YEHHs BEIECTB W MX IPEBPALLEHUI: DPACTBOPEHHE
0enKOB B BOJIE, IHATypalusl OETKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelieHue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)Kale OPraHWYEeCKUEe COCAUHEHMS» U
«Pacno3HaBaHMe OpraHMYECKUX COCTUHEHUI.

Bbicokomo1eKy IsIpHBIC COCUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpeaHsAs MoJyeKyiaspHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPU3AIIHs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmacchl (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
NOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIIMETaKpUJIaT, MOJMKapOOHATHI,
nonudsTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIEIK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadyeHus (TedaoH, KeBlap, AIIEKTPOIPOBOJSAILNE
MOJIMMEpPHI, OMopa3ziaraeMble OJIMMEpPHI).



DKCIepUMEHTaIbHbIE METOAbBl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMJICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLICHUE
HKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxosxenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOW (POPMYIbI OPTaHUYECKOTO
coenuHEHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BbEMY) TTPOJIYKTOB PEAKIIUU U/WUIU UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (GOPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOWCTB WJIM CIIOCOOOB TIOJIYYCHHS,
onpeJieJICHUE AOIU BbIX0/Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzarus MexnpeaMeTHBIX CBS3€Hl MpH U3yd4eHHUU opranuveckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUIOTE3a, TCOPHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamms, HaAOIIOJICHHE, HU3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHUE BEIECTBA, (PU3MYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: knerka, opraHusM, sKocucTeMma, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mone3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MTUTAHUs, MOIOIIINE CPEJICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHe 3J€KTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHU. ATOMHBIC
opourtanu. Kinaccudukanmss XMMAYECKHX 3JEeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIGKTPOHOB TI0O aTOMHBIM OpOWUTANIsIM. DIEKTPOHHBIE KOH(MUTYpAllUd AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TEPUOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTypaIyii HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XumMuyeckux 3emeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

XuMmuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHnu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JuinHA CBA3U. [[onspHOCTh, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcrtunnbie pactBopsl. [IpeacraBinenne 0 KOJUTOMAHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIECTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTtBopuMocTb. Kpucraminoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPraHNIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPTUU MPU XUMUYECKHX
peakusix. TernoBblie 3Q(PEeKThl XUMUUECKUX peakiuuid. TepMoXuMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Kartanus u katannu3aTopsl.

OOpatumbie u HeoOpaTHMble peakuuu. XuMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIUSIOUIME HA MOJOKEHUE XHMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJI€HWE M KOHIIEHTpAIlMU BEIIEeCTB, y4acTBYIOIUX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas aucconuanus. CunbHble W crnabble  2nMeKTpoauThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHslit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuun noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIpolecchl OKHCIEHHMST M BOCCTAHOBJIEHUs. BakHelllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B NPHUCYTCTBUM KaTalU3aTOpa, MOJEIH KPUCTAUIMUECKUX PEMIETOK,
MpOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiioB B llepuomgmueckoir cucrteMe XuMHYEeCKHUX dieMeHToB J[.U.
MengeneeBa W OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Duiznyeckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTa/uioB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uipubl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenne B mpupoje, crocoObl MomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOMOpOBl. BakHeime KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJlOreHOB.
JlaBopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHsI rajioreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbI U
HEPOKCH/IBI.

Cepa. Haxoxxnenume B mpupoje, CIOCOOBI MONy4eHUS, (U3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxcua cepol(1V), oxcun cepri(VI). Cepuucras u cepHas
KACTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB CepHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIXydeHHs, (PU3MYEeCKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpUAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30Ta W €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl moimydyeHus, GU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochunaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COIM.
[Tpumenenne pochopa u ero coenunenuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpuUpoe. AIDIOTporHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTPYOku. [IpuMeHeHWe TpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHHs, (U3HUYecKue M XUMHUYECKUe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUs U €ro
coenuHeHuil. CTEKIO0, ero Mojly4eHne, BUAbI CTEKIIA.

[Tonoxxenne metanios B [lepuonnyeckoil cucreMe XMMHUYECKUX 3J1eMeHTOB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKe. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MeramuioB.  OOmme crnocoObl  MOJY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILTYPrus, eKTpomMeTamutyprus. Ilonarue o koppo3uu
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gpu3nueckue U XUMHUYECKUE CBOICTBA, NPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogndeckoil cUCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii u KaublMid: TMOoJydeHue, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUIPOKCOKOMIIIEKCHI aJIFOMUHUS.

OO6miass xapakTepucTuka MeTauioB NoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U €ro coequHeHni. OKCuapl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u qUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[TonryueHnue u npuMeHeHNEe XpoMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro coeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHMCIIUTENNbHBIE CBOWCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA XKeJie3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHuil. [lonyyenne u npumeHenne
MeIU U €€ COCIMHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne KA U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHsS BEHIECTB M UMX MPEBPAICHUN: H3ydeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepul, Qocdopa, sxene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMKU «MeTajibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHWE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCJIOT U IIeJIouel, KaYeCTBEHHBIE PEaKI[M1 Ha HEOPTAaHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUue SKCIEPUMEHTANIbHBIX 3a7a4 1o TeMaM «l'anoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 X COSTUHEHU», «MeTauTbl TIaBHBIX TOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecrieyeHUN yCTOWYMBOTO pa3BUTHA 4elloBedecTBa. [loHATHE 0 HayuyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAay4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BElIEeCTB (Ha MpUMEpe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoMa). [IpoMblineHHbIe
CIoCcOObI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolled cpeabl U
ero nocyiencTus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia MCHONB30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUU B pa3BUTUU MEAUIUHBI.

XvMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IPETapaToB OBITOBOM XMMHH B MIOBCEAHEBHOMN KH3HU.

XUMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC YI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHuKH. HanoTexHonoruu.

Pacuérnbie 3a1aun.

Pacuéter: Maccel BemiecTBa win 00OBEMA Ta30B MO M3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MacChl (00BEMA, KOJINYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpenes€HHOM MacCOBOW JIOJIEH pPAacTBOPEHHOrO BENIECTBA, MAaCCOBOM JOJIM W MOJSIPHOMU
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTA PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHUYECKOW XMMHUH B
11 xmacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHATUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OOmue ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4YHBIH (DAaKT, THUIOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUS, TEePUOJUIHOCTh, HAOIIOJEHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYECKUE BEIMYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPIHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTreMa, Ouocdepa, MeTaboIu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPbBI, YIIEBOAbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SHCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHUYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHIO, CaMOCTOSITEILHOCTH U CaMOOIPENEIECHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOYdYarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, YKOJIOTUYECKON KyJIBbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTDH )KU3HEHHbBIE
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPa¥aroT cHOopMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEIILHOCTH 00YUYAIOMIMXCsI B MPOLIECCE pealln3alui
00pa30BaTeIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT chOpMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUJaAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

MNpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW EATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHHNN y‘I€6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBINMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM eI TeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OECHHOCTHOI'O OTHOWICHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWUIO OTE€YECTBEHHOM
XHAMUH,

YBa)KEHHUsI K MpOIlecCy TBOPYECTBA B OOJIACTH TEOPHUHM U TMPAKTHUYECKOT'O MPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HaOII0JICHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

UHTEpeca M TI03HABaTeJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAaHUsA, S THYCCKOT'O IMTOBEACHM,;

CIOCOOHOCTH OICHUMBATh CHUTyalluHh, CBA3aHHBIC C XHMUUYCCKHMHU ABJICHUAMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBAapHILEH C HO3MLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYNKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHMU LEHHOCTeH 30pOoBOro M 0Oe30macHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOH JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO ¥ KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIECH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS AIKOTOJ,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIbCKOW JICSITEIIbHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/ady COLUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEecCHil pa3NuyHOro poja, B TOM YHCIIEe Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaraM TPYJ0BOM NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYaJbHOW TpPaeKTOPUH 0Opa3oBaHUS,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HAHUs HEOOXOJAMMOCTH UCIOJIH30BAHUS JOCTHKCHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOJAOIOIb30BaAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BpEI OKPYKalIIed MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUS CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HopMUpPOBaAHUHU
paIoHaTBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
peIeHr IPOo0IeM COXPaHESHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOW ITMBMJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBICEHHOCTH M BAXKHOW POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B pEIICHHH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecIeueHNH yCIOBUN YCTICIITHOTO TPYJa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI Ie71aTh 000CHOBAaHHBIC 3aKJIFOUYCHHUS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISl PEIICHUS TPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iMYHBIX chepax npodeccHnoHaTbHON
JESTEIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertamnpeqMeTHbIe pPe3yiIbTaThl OCBOCHHS IPOTPAMMBI MO XMMHU HAa YPOBHE CPEIHErO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HauuMble ISl (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIMIMXCS MEXIUCHUIUITMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (PaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BAaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHHMKATHBHBIE,
perynsTuBHbIE), oOecreunBarouie (GOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAMOTHOCTH U
COLIMATBHOM KOMIIETEHIIMH 00yJaroInXxcs;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCcaJlbHble y4yeOHble JEHCTBUS B IO3HABATENBHOM U
COLMAJIBHON MPAKTHUKE.

MertarnpenMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMU
MI03HABATENIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJaBas HapaMmMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH JJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYECCKUX peaKuHﬁ;

yCTaHaBIUBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUSI B PacCMaTPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMUECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHUYECKOM peakuud — @pU pEleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHbIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJCTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpPOIECcca, CaMOCTOSITEIHHO
OPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUsA, CIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKHe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAIIISTHOCTH.
KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOl TeMbI B XOJI€ IHUajora u/iiu JUCKYCCHUH,
BBICKA3bIBATh UJIEHU, (l)OpMy.]'II/IPOBaTB CBOHU npennonceHI/m OTHOCHUTCJIIBbHO BBIIIOJITHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaToB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBIIOJHEHHMH XHUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYEeCKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIECTB,
peanMzanuu y4eOHOro MpoekTa, U (POpMYIHpPOBaTH BBIBOJABI MO pe3yjibTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0/€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.



PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIE 1eiiCTBUS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraéMblii aITOPUTM JCHCTBUH IPU BBIMOJHEHUN y4eOHBIX M MCCIIEIOBATEILCKUX 3a/ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha YriayOin€HHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI IEATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XMMHEW. B mporpamme no XMMHHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD» OTPaKakoT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUHU OPTraHWYeCKOM XHMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA B
peltieHun mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3JaHHUH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHKOB JHEPIHH, B OOECIeUeHUU
paIoHaIbHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MPUPOJHON CpeliE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATAarOIINe
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, TMOpUIU3AIUs aTOMHBIX
opOuTanei, WOH, MOJIEKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKUCICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpPHAs Macca, MOJSAPHBIA O0O0BEM, YIJIEPOIHBIA CKEJET,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W NPOCTPAHCTBEHHAas (TeoMEeTpUYecKasi, ONTUYECKas),
W30MEphI, TOMOJOTHYECKUM Ps, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- W a30TCOJIEpKaIIne
OpTraHWYECKHE COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOoHBI (mepuoauveckuid 3akon JI. M. MenneneeBa, Teopusi cTpoeHuUs
oprannyeckux BemecTB A. M. byrtnepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUA, JICKAIIWEe B OCHOBE MOHUMAHUS
OPUYMHHOCTY U CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TMPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUud, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSX HX
MPOTEKaHUs, O B3aHMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKyiaxX (MHAYKTUBHBIN U
Me3oMepHbIi dddexTrr, opueHTanThl | U Il pona); dakromornyeckue CBeICHHS O CBOMCTBAX,
cocTaBe, OJyYeHUH M 0€30MaCHOM UCIOJIB30BAHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPAKTHUYECKON J[eATENbHOCTH YEJIOBEeKa, OOIIMX HAay4YHbIX TMPUHIHUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, IEPEePadOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIE MIPU3HAKH MMOHITHH, yCTAaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABa, CTPOCHUS U
CBOMCTB OPraHUYECKHUX COECIMHECHUIA;

c(OPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHM4YEeCKHX BEIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUH  IOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJd OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlMM  HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYECHHBIX OPTaHUIECKUX
BEIIECTB 0 X COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KJIacCy/Tpylie COeIUHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIA  OTACTBHBIX MPEJICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWJICH, TOJYOJI,
TJIMIEPUH, STWICHTIUKONIb, (QEeHoN, (OpMaIbICTHA, aleTalbJerull, aleTOH, MypaBbHHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, aHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XWUMHUYECKOW CBSI3M B OPTaHUYECKHX
COeMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHsI TMPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpraHUYECKUX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPHU30BaTh COCTaB, CTPOEHHE, (QHU3IUUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, ANBJETUIOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEITIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX MPHMEPax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKHX COCIWHEHHH OT KPAaTHOCTH WM THIIA
KOBaJICHTHOU CBSI3U (G- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HCTOUYHUKH YIIEBOJIOPOMAHOTO CBIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHM, MOJCIUPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NEeSITeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O0OOIEHHE, CHUCTEMaTH3alluiO, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — JIJIsl U3YUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MMOHATUAMU U
OpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHbBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
MNOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MUpPA, HUCIOJIb30BATH CUCTEMHbBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU IJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YPAaBHEHHUSIM XMMHUYECKUX PEAKIMil C HMCIOJIb30BaHHEM (PU3MUECKUX BENWYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl O HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHUsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIM3UPOBATh U OLEHHUBATH C MO3HMLIUI
9KOJIOTUYECKO 0€30MaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOJACTBEHHON J€STEIbHOCTU
YeJ0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCIOIb30BaTh IOJYYEHHBIC 3HAHUS Ui
IPUHSTUS TPAMOTHBIX PEIICHUN IPOOJIeEM B CUTYallUsX, CBSI3aHHBIX C XMMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUECKUN
9KCHEPUMEHT (IOJTY4YE€HUE U U3YUYEHUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOACOJAEPKAIIUX OPraHUYECKUX BEIECTB,
pelleHHe OHKCIEPUMEHTAJIbHBIX 337ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHeM IMpaBuwil  0€30MacHOro oOpaleHusi C  BEleCTBAMU M JJAOOPaTOPHBIM
o0opynoBaHue™M, (opMyIUpoBaTh I€JIb HMCCIECJOBAHUA, NPEICTAaBIATh B pasIuyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUH:

coOnroaaTh MpaBWila HKOJIOTUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JESATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 370pPOBbs, OKPYXKaroUle NPUPOAHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBMSI HA JKHUBBIE OPraHU3MbI OMNpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  NMPHUMEHEHHsS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas W ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTHUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
uHOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOopraHudecKas XUMHD»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTEPHAIbLHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BHUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOMH,
HHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEE;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOWTaANH, OCHOBHOE W BO30YXJAEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaNei, WOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKUCIICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, MOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHus, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAIMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOU 3(PPEKT XMMUYECKON peaKiiu, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPAaHEHHsI MacChl BEILECTB,
3aKOH COXPAHEHMS M MPEBpPALICHUS YHEPIrUU NMPU XUMHUUYECKUX PEaKLUUsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBIE IPEJACTABICHUS O CTPOCHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX  PEaKIUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
MpPOTEKaHUs, O XHMMHYECKOM pPaBHOBECHUH, pPacTBOpaXx U JHUCIEPCHBIX  CHCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISTH XapaKTEPHbIC MPU3HAKU TOHSTHH, YCTaHABIUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUN XUMHYECKUX pEaKIMi, CHCTEeMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaJIbHBIC Ha3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAIIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCHMOCTH CBOWMCTB BEHIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUHN: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IW4YHbIM NpH3HAKaM (YHCIy U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY J(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3aTopa W JPYrue); CaMOCTOSTEIIbHO BBIOMpaTh OCHOBAHUS W
KPUTEPUU JJI KITacCU(PUKAIMHI U3ydaeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpBIBATh CMBICH Mepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKUX 3JIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuoamueckoit cucremsr J[.H.
MenieneeBa, UCHOJb3Ys MOHATUS «IHEPreTUYECKUE YPOBHH», «IHEPIe€THUYECKUE TOYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTATM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTUUCCKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB M HX
COEMHEHUN 10 niepuojaM u rpynmam llepuoguueckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh (OMUCHIBATh) OOIMHE XUMHYECKHUE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHME I€HETHUUECKON CBSA3HU
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHS JICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IIOJIHBIX M COKpAIlEHHBIX MOHHBIX YpPaBHEHUM; peakuuil
TUAPOIIN3A; Peakuil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMHUHMS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuil ¢ y4€TOM HX DHEPreTHMUECKHUX XapaKTEPUCTUK, XapaKTep M3MEHEHMs] CKOpPOCTH
XUMHUYECKON PEaKkIMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHUYECKOT'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUsS CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIE€ MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIAJCHHS CUCTEMOM 3HAHUI O METO/IaX HAyYHOTO TO3HAHUS SIBJICHUI
OpUpoabsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbI U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAILHOM HCCIIEJIOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHYECKHX SIBICHHI,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B MOBCETHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHSATUSIMU U
MPEJCTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojiee OCO3HAHHOTO
MMOHUMaHUS MAaTepUAIbHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsl KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCEe WM 00BEMY OJHOTO M3 YYAaCTBYIOUIUX B pPEaKIIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peakinu; 3Ha4eHUs BOJOPOIHOTO TOKa3aTels pPaCTBOPOB KUCIOT
W IIeJoYel C WM3BECTHOM CTENEHBIO JMCCOLMAIMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PeaKkluu, €CIU OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C ONpeaAeIEHHON
MAacCOBOM J10JIel pacTBOPEHHOTO BEUIECTBA WM JaHO B W30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MTPOJYKTa PEaKiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO TJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
HKCIIEPUMEHT (IIPOBEJIEHUE PeaKuii HOHHOIO0 OOMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHUUYECKUX BELIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYCHHUE BIUSHUS PAa3MUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOH peaklnu, pelieHue
AKCIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «Metamnb» U «Hemeramisl») ¢ coOnoaeHueM MpaBIl
Oe3omacHOro oOparieHus C BellecTBaMH U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHI: COOMIOATh MPpaBUjia TOJIb30BAHUS XUMUYECKON MOCYI0N U
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMU
M0 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMUYECKU IIeTIeCO00pa3ZHOTO
MOBENCHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUSI CBOETO 3JI0POBBS,
OKpYKalollel TPUPOAHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPTraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIISATH IICJICHANIPABICHHBI MONCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [pyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOMU
3a/1auen.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
n/n NMpOrpamMmbl Bcero Kontpoanueie  Ipaxruueckue o0pa3oBaTejbHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHHYECKHX COeAMHEHUN A. M. 18 1 1
bytneposa
Hroro o pasneny 18
Pa3znea 2. YrieBoaopoabl
21 [IpenenpHBIC YIIIEBOJOPOIBI — ATKAHBI, 9
IIUKIIOATKAHBI
99 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 99 5
aJIKaINEHBI, aJTKUHBI
2.3 Apomatndeckue yriieBo0po bl (apeHbl) 12 1
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB U UX 3
nepepaboTka
2.5 l"asnoreHnpon3BOAHBIE YTIEBOAOPOI0B 5 1
Hroro no paszneny 56
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. Oenon 20 1 1
KapOoHuIbHBIE COSTUHEHUS: aJTbJICTHIIBI U
3.2 keToHbl. KapOoHoBBIE KUCTOTHL. CIOKHBIE 30 1 2
s¢upsl. XKupsl




3.3 ‘ VriaeBonsl 13
Hroro mo pazneny 63

Pa3znen 4. A3oTconeprxkamye oOpranHuyecKkue coeIuHeHus

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 25

Wroro no pazueny 25

Paszgea S. BoicokoMoJieKky/JIsipHbIE COeINHEHU S

5.1 ‘ BBICOKOMOJIEKYIIAPHBIE COEIMHEHUS 8

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170




11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne ni/mm P Konrpoabnsie IIpakruyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKon
11 u [lepuonnueckas cucremMa XMMUYECKUX 15 1
anemenToB /I. 1. Menaeneera
1.2 XHUMHYECKasi CBS3b U CTPOCHHE BEIIECTBA 14 1
13 JlucniepcHbIE CUCTEMBI M PACTBOPHI 12
1.4 XUMHUYECKUE PEAKITIH 48
Hroro mo pazneny 89
Pazgen 2. Heopranuyeckast XumMusi
2.1 Hemerasr 40
2.2 Merannsl 33 1 1
Hroro mo pazneny 73
Paznen 3. Xumus v :Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMUHM. XUMUS U 3 1
KU3Hb
Hroro no paszneny 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 7




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 275152970271060640478711546600923288287568428820
Bnapgenew bypacosa VpuHa KOpbeeHa
OeicTevTened C 25.10.2024 no 25.10.2025



http://www.tcpdf.org

		2025-02-08T10:11:32+0500




