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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHUM Ha YPOBHE CpeIHEro 001Iero oopazoBanus pazpaboTaHa Ha
ocHoBe ®degnepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «0O6 o6OpazoBaHuu B
Poccuiickoit ®@enepanun», TpeOOBaHWN K pe3ylbTaTaM OCBOEHHUS (enepasibHOi
oOpasoBarenpHON  mporpaMmbl  cpemHero  obmiero  oOpasoBanmsi(POII  COO),
MIpEACTABICHHBIX B PeiepaqbHOM rocyJ1apcTBEHHOM 00pa3oBaTesibHOM cTanaapre COO,
¢ yuéroMm KoHuenuuu npenogaBanus yueOGHOTo mpeaMera « XuMus» B 00pa3oBaTeIbHbIX
opranmzanusx Poccuiickoii @enepaiuu, pealn3yOLMX OCHOBHBIE OOpa3oBaTelIbHBIC
IPOrpaMMBbl, U OCHOBHBIX 0JI0’KeHUH «CTpaTeruu pa3BuTus Bocnuranus B Poccuiickoit
®deneparuu Ha nepuona A0 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUsl Ha ypOBHE YIIyOJIEHHOIO M3YyUEHUsS 3aHUMAET BaXXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpaszoBanusa ywamquxcsi 10-11 kmaccoB. M3yuenue npenmera,
peainzyeMoe B YCIOBHIX AU(GEpPEHIINPOBAHHOTO, TPOPUIBHOTO 00YUIECHUS, TPU3BAHO
o0OecreunTh 001Ie00pa30BaTENbHYI0 UM OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHHKOB
IIKOJIBI, HEOOXOAMUMYIO IS aJaNnTaluy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B
COLIMyME, a TaKXKe JJIsl MPOJOHKEHHUS OOYUYeHHs] B OpraHU3alusax MpodecCHOHaIBLHOTO
o0pa3oBaHMsl, B KOTOPBIX XUMHUS SBIJIAECTCS OJTHOW U3 MPUOPUTETHHIX TUCITUILINH.

B nporpamme 1o XxuMHuM Ha3Ha4Y€HUE NMPEAMETa «XUMUS» MOIy4YaeT MOJAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU C OCHOBoOMOaraomumu nojgoxenusimu @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIE€JIEH, CO/lepiKaHus, pe3yIbTaToB 00yUeHUsI U TpeOOBaHUM K
YPOBHIO MOJATOTOBKHU BBINYCKHUKOB. CBHUIETEIBLCTBOM TOMY SIBISIFOTCS CIIEAYIOLIUE
BBITIOJIHSIEMbIE TPOrPaMMOiL 110 XUMUU (HYHKIIUU:

- MH(POPMAIMOHHO-METOANYECKAs, pean3alusi KOTOpoi 00ecreunBaeT NoayYeHHe
MpeNCTaBICHUS O IIENsAX, COACpNKaHWM, OOIIeill cTpaTeruu OOydeHUs, BOCIUTAHUS H
pa3BUTHS OOYYArOIIMXCSl CPEACTBAMHU MpEIMeTa, M3ydaeMOTO B paMKax KOHKPETHOTO
npodus;

- OpraHM3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycMaTpuBaeT OMpeeieHHe:
MPUHIIUIIOB CTPYKTYPUPOBAHUSA 1 TIOCIEA0BATEIHPHOCTH H3yUeHUsl yueOHOTO MaTepuaa,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTePUCTHK; MOAXOA0B K (HOPMHUPOBAHHIO
COJIEP)KAaTEIbHOM OCHOBBI KOHTPOJS U OLEHKU OOpa30BaTEIbHBIX JOCTHKEHHM
oOyyaroluxcsi B paMKax MTOTOBOM arTecTalu B (pOpMe €IMHOr0 roCyAapCTBEHHOTO
HK3aMEHa M0 XUMUH.



[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

- YCTaHaBJIUBAa€T WHBAPUAHTHOE IMPEAMETHOE COJEp:KaHHue, O00s3aTelbHOE st
U3Y4YeHUS] B paMKaxX OTICJIbHBIX Mpoduiei, mpeaycMaTpUBaeT paclpeiesieHue Hu
CTPYKTYPUPOBAHHE €ro IO KjaccaM, OCHOBHBIM COJIEp)KAaTeNIbHbIM JIMHUSIM/pa3jiesiam
Kypca,

- 1a€T MPUMEPHOE paclpeesieHHe Yy4eOHOro BpPEMEHH, PEKOMEHIYEMOro IS
U3YYEHUS OTIEIBHBIX TEM;

- IpeaaraeT IpUMEPHYIO NOCIEI0BATENBHOCTh U3YUEHUSI YUEOHOr0 MaTepuaia ¢
y4€TOM JIOTUKH ITOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

- 1a€T METOAMYECKYI0 MHTEPIPETALMIO LeJed M 3aJad M3y4eHHs IMpeaAMeTa Ha
yrayOIE€HHOM YPOBHE C YYETOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME CPETHETO OOIIEro
00pa3oBaHusl, COAEPKATEIBbHON XapaKTEPUCTUKU MJIAHUPYEMBIX PE3YyIbTAaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMBbl CPETHETO 00IIero 00pa3oBaHus (TUYHOCTHBIX,
METaIpeIMETHBIX, MPEAMETHBIX), a TakXke€ C YYETOM OCHOBHBIX BHAOB Y4eOHO-
MO3HABATEJIbHBIX JEHCTBUI 00YYaIOLIErocs o OCBOCHHIO COJIEP KaHUs PeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MporpaMMmMe IO XUMUU MPEayCMOTpPEHA
IPEEMCTBEHHOCTh ¢ 00yY€HHEM XMMHUHU Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus. 3a
npenesiaMyd YCTaHOBJICHHOM MporpaMMoi MO XUMHUU 00s3aTelbHON (MHBApUAHTHOMN)
COCTaBISIIOLIEH coaepKaHUg ydyeOHOro mnpeamera «XUMHs» OCTaETCsl BO3MOXKHOCTh
BbIOOpa €ro BapUaTUBHON COCTABISIOIIEH, KOTOpas JOJDKHA ONPENeNATbhCi B
COOTBETCTBUU C HaIlPaBJIC€HUEM KOHKPETHOIO poduist o0yueHusl.

B cootBercTBUM ¢ KOHIeNTyalbHbIMU ToNOkKeHUsIMU PI'OC COO o HazHaueHUu
MpeaMeTOB 0a30BOTO M yriayOJAEHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO
0o0y4eHHsI HAa YPOBHE CPEIHEro o0IIero o0pa3oBaHUs XUMHUS HAa YPOBHE YIIIyOJIEHHOTO
U3Y4YEHUS HaIlpaBJ€H Ha pPEaIM3alUI0 MPEEMCTBEHHOCTH C MOCIEIYIOUIUM 3TaroM
MOJIYYCHHS] XUMHUYECKOTO 00pa30BaHMs B paMKaX M3yUYEHUs CICIHAIBHBIX €CTECTBEHHO-
HAyYHBIX W XUMUYECKMX [JIUCUUIUIMH B By3aX HM OpraHU3AIMIX CPEIHEro
npodeccHOHAIbHOTO 00pa3oBaHus. B 3ToW CBsI3M u3ydeHHE TpeaMeTa «XHUMUSD»
OpPUEHTUPOBAHO NMPEUMYIIECTBEHHO HA pacIIMpEHUE U YIIIyOJIeHHe TEOPETHYECKOH W
PAKTUYECKONH MOATOTOBKUA OOYYalOIIMXCS, BBIOPABIIMX OMPEAETEHHBIA MPOQPUIIb
o0y4yeHHsi, B TOM YHUCJIE€ C NEPCHEKTUBOM MOCIEAYIOLWEro MOJYyYEHUs XUMHUYECKOIrO
o0pa3zoBaHMsl B OpraHuzanusax npodeccuoHanbHoro oOpaszoBanus. Hapsay c 3Tum, B
ceere TpeboBannii ®I'OC COO k miIaHupyeMbIM pe3ysbTaTaM OCBOCHHS (enepaabHOM
00pa3oBaTeNbHONM MPOTPpaMMBbl CpPeIHEr0 oO0IIero oOpa3oBaHUs H3YyUYCHHE NpeaMeTa
«XUMHS» OPUEHTHUPOBAHO TAKXKE HA pEIIeHHE 3aJady BOCHUTAHUS M COLMAIBLHOTO
pa3BUTHS O0ydaroImMXcs, Ha GOPMUPOBAHUE Y HUX OOILIEUHTEIUICKTYaJbHBIX YMEHUH,
YMEHUM palMoHaau3aul yueOHOro TpyJa U 00OOIMIEHHBIX CIOCOOOB JEATENbHOCTH,
UMEIOIINX MEXIUCIMIUIMHAPHBIN, HAAMPEAMETHBINA XapaKTep.

CocTraBnslolIMMUA  peaMeTa «XUMHUSD» Ha YpPOBHE YriayOJNE€HHOro HU3y4deHUs
SBJIAIOTCSL YTIyONEHHBIE Kypcehl - «Oprannyeckas xumus» 1 «OO01as u Heopranudeckas



xumus». llpu onpeneneHun mNoOAXOAOB K OTOOPY M CTPYKTYpPHOW OpraHu3aluu
COZIepKaHUsl 3TUX KypCOB B IMpOrpaMMe MO XMMHH 3a OCHOBY INPHUHSTHI MOJOKEHUS
®I'OC COO o paznuuusx 6a30BOT0 U YriIyOJIEHHOTO YPOBHEN U3yUEHHUSI PEIMETA.

OcHoBy comepxkaHusi KypcoB «Opraandeckas xuMus» 1 «OO011as 1 HeopraHuIecKas
XUMUS» COCTaBISIET COBOKYIHOCTh MPEIMETHBIX 3HAHMA W YMEHHH, OTHOCALIUXCS K
0a30BOMY YpOBHIO M3yU€HHMsI MpeaMeTa. ITa CUCTEMA 3HAHUN MOIYYaeT ONpeAeIEHHOE
TEOPETUYECKOE JOMOITHEHHE, TO3BOJIAIOIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBITUI
00bEM (pakTONOrHUECKOT0 MaTtepuania. Tak, Ha yriryOJ€HHOM YpOBHE U3YUEHUS ITpEAMETa
obecrieueHa BO3MOKHOCTh 3HAUUTEIBHOTO YBEIMYECHHUS 00bEMaA 3HAHUN O XMMHYECKUX
DJIEeMEHTaX M CBOWCTBaX WX COCIMHEHHM Ha OCHOBE pACIIMPEHUS U YIIIyOJICHHS
MPEICTAaBICHU O CTPOCHUU BEUIECTBA, XMMHYECKOM CBSI3U U 3aKOHOMEPHOCTSIX
MPOTEKAHMS PEaKLHil, pacCMaTPUBAEMbIX C TOYKH 3PEHUS] XMMUYECKOW KUHETUKU U
TEPMOJMHAMMKHU. 3ydeHne nepuoaudecKoro 3akoHa W Ilepuoanyeckodl CUCTEMBI
XMMHUYECKUX JJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKHUX
NPEJICTaBICHUAX O CTPOCHUM aToMa. XUMHUYECKasl CBSI3b OOBSICHIETCS C TOUKU 3PEHUS
HHEPreTUYECKUX M3MEHEHUN Npu €€ oOpa30BaHUMU U pa3pyLICHUHU, a TAKKE C TOUYKHU
3peHusi MeXaHU3MOB €€ oOpa3oBaHusa. l3yueHHe TUIOB peakUUil JOMOJHAETCS
(opMHpOBaHUEM MPEACTABICHUM 00 3IEKTPOXMMUYECKHX MPOLECCaX U AIIEKTPOJIU3E
pacriaBoB M pacTBOPOB BELIECTB. B Kypce opraHnyeckoid XMMHH MPU PACCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTU COEAUMHEHUM yaensieTcs oco0oe BHMMaHUE BorpocaM 00
ANEKTPOHHBIX 3P(PEeKTax, 0 B3aMMHOM BJIMSHUU aTOMOB B MOJEKYJIAaX U MEXaHHU3Max
peaKuuii.

Oco0oe 3HaueHHWe MMEET TO, YTO Ha COJEpKaHHE KYpCOB XUMHUHU YTIyOJEHHOTO
YPOBHSI M3Y4YEHHUs NJisi KIJIACCOB ompenenéHHoro npoduis (TJiaBHbIM 0o0pa3oM Ha HX
CTPYKTYpY Y XapakTep JOMOJHEHHM K 0011eH cucTeMe MPeMETHBIX 3HaHUN ) OKa3bIBAIOT
BIIUSIHUE CMEXHbIE MpeaMeThl. Tak, HanpuMmep, B COAEpKaHUM MpeaMeTa JJisi KIacCOoB
XUMUKO-(DU3UYECKOT0 MPpoPuiisi OOJbIIOE 3HAYEHUE OYIyT UMETh AJIEMEHThl y4eOHOro
MaTtepuana no oomei xumuu. [lpu u3yueHnn npeaMera B JAHHOM CIIydae akLUEHT OyaeT
CIeJlaH Ha OOIIHOCTh METOJIOB MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHUHU U B
bu3MKe: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJEKyJsipHas Teopus B (PHU3UKE), 3aKOHBI
COXpaHEHUS MacChl U SHEPI'MH, 3aKOHBI TEPMOJUHAMUKH, HJIEKTPOIIN3a, IPEICTABIECHUS O
CTPOEHHH BEILECTB U APYToE.

B 1o ke BpeMs B colep:kaHUU IMpeaMeTa JJis KJIacCOB XMMHKO -OHMOJIOTHYECKOTO
npoduis OONBIIMIA YIETBHBIN BeC Oy/neT UMETh OopraHuveckas xumusa. B sTom ciydae
NPEIOCTABIISIETCS BOZMOXKHOCTH JJIs1 60J€e 0OCTOATENBHOIO PACCMOTPEHUS XUMUUECKOMN
OpraHM3alMi KJIETKH Kak OHOJIOTMYECKON CHCTEMbI, B COCTaB KOTOPOH BXOMST, K
npuUMepy, TaKhue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIAMHJbI, OCJIKH, YIJIEBOJBI,
HYKJIEUMHOBBIE KHCJIOTBI W apyrue. IIpm 3ToM 3HaHHA O COCTaBe M CBOMCTBax
IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPTraHWYECKHUX BELIECTB CIIYXAaT OCHOBOW IS
U3YyYEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane QopmMHpoBaHMS OCHOB HAyYHOTO MHUPOBO33pPEHUS, OCBOCHUS



OOIIIeHayYHBIX METOJOB TO3HAHUS WM OMNBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHMM U3y4YeHHE npeaMeTra «XHMHUsS» Ha yriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEKIPEIMETHBIX CBA3SIX C YUYCOHBIMU MPEIMETaMH, BXOJSIIMUMHU B COCTAB MPEIMETHBIX
obnactelt «EcTecTBeHHO-HAay4HBIC TPEAMEThI», «Marematnka ¥ WHPOPMATHKA» H
«PyCCKUH SI3BIK U JINTEPATYPA».

[Tpu uzydyeHnun yueOHOro npeaMera « XuMush» Ha yriyoJIEHHOM YpOBHE TaKXKe, Kak
Ha YPOBHE OCHOBHOI'O M CpeJIHEro oOIiero oopasoBanus (Ha 6a30BOM YpOBHE), 3aj1aueit
NEPBOCTENICHHOW 3HAYUMOCTU SIBIsieTCS (OPMUPOBAHHE OCHOB HAyKW XHMHUHM Kak
00JIaCTH COBPEMEHHOT0 E€CTECTBO3HAHHUS, MPAKTHUECKOW NEATETbHOCTH YeJIOBEeKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJbTypbl. Penienue 3Toit 3a1aun Ha yriayOaéHHOM
YPOBHE U3YUYEHHUsI IPEIMETA PEANOIIAracT PEATU3alMIO TAKUX LENeH, KaK:

- (opmupoBaHHE NMPEACTABICHUN: 0 MaTepUAIIbLHOM €JIMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBIICHUW TPUPOJIBI, O MECTE XHMHHU B CHUCTEME
€CTECTBEHHbIX HAayK M €€ Beaylleil pojau B 0OECIEeYEeHHWU YCTOMYHMBOTO pPA3BUTHUS
YEeJOBEUYECTBA: B PEIICHUM MPOOJIeM HKOJOTUYECKOM, HHEPreTUYeCKOM M MUIIEBOU
0€30MacHOCTU, B Pa3BUTUM MEJULMHBL, CO3JaHUM HOBBIX MaTEpPUATIOB, HOBBIX
UCTOYHUKOB DHEPrUM, B OOECIEUYCHUH PAIMOHAIBHOTO MPHUPOJONOIb30BaAHUS, B
dbopMHpPOBaHUN MHPOBO33PEHUSI M OOIICH KyJIbTYphl YEIOBEKa, a TAKXKE IKOJOTUUYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeJIE;

- OCBOCHME CHUCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOU COCTABISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTATbHBIX MOHATHI, 3aKOHOB M TEOPHIA
XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HbIX YPOBHIX -
aTOMHOM, HWOHHO-MOJIEKYJIIDHOM, HAJMOJIEKYJIIDHOM, O TEPMOAMHAMHUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XHUMHUYECKHUX PEAKUUM, O XUMHUYECKOM
paBHOBECHHU, PACTBOpPAaX U AMCHEPCHBIX CUCTEMaX, 00 OOIIMX HAyYHBIX MPUHIMIAX
XUMHYECKOTO ITPOU3BOJICTBA;

- (QopMupoBaHue y o0y4arolKUXCcs OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XUMHUYECKUX 3HAHUU IS OOBSCHEHHUS KIIOUEBBIX HAEH M mpodsiem
COBPEMEHHOM XWMHH, IS OOBSICHEHUS W TPOTHO3UPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOAY; TPAMOTHOIO PEIICHUS POOJIEM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHMS, aHadu3a M OICHKA C TO3UIUNA DKOJIOTHYECKOW O0e30macHOCTH
MOCJICACTBUNM OBITOBOM M TPOM3BOJCTBEHHOM ACATEIBHOCTH YEJIOBEKA, CBSA3aHHOM C
XUMUYECKUM MPOU3BOCTBOM, UCTIOIB30BAHUEM U MIEPEePaOO0TKOI BEIIECTB;

- yriyOJieHue TPEICTaBICHU O HAYYHBIX METOJaX MO3HAHUS, HEOOXOMUMBIX IS
MPUOOPETEHUSI YMEHHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS] XUMHYECKUX
SABJICHUM, UMEIOIINX MECTO B IPUPOJE, B MIPAKTUUECKOMN IEATEIBHOCTH U ITOBCEIHEBHOU
KU3ZHU.

B mutane peanmzaru nepBooUepeTHBIX BOCITUTATEIBHBIX U Pa3BUBAIOITNX (HYHKIIAN
IIEJIOCTHON CUCTEMBI CPETHETO 0011ero 00pa30BaHus IPHU U3yUYCHUHU TIPEAMETA « XUMHSI
Ha yriyOJIE€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh PUOOPETAIOT TaKKE 1IeNIN U 337a4H, KaK:



- BOCIUTaHUE YOEXKIAEHHOCTH B TIO3HABAEMOCTH SIBJICHUI MPUPOJIBI, YBAKCHUS K
MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUICCKUX U IPHUKIIATHBIX UCCIEAOBAHUN B XHMUH,
dbopMHEpOBaHUE MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU;

- pa3BHUTHE MOTUBAIIUU K OOYUYEHUIO U TTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCIIUTAHUIO Ha OCHOBE YCBOEHUS OOIIEUETIOBEUECKUX IEHHOCTENH;

- pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKHUX
CIOCOOHOCTEH o0ywaromuxcsi, (GopMUpPOBaHHE Yy HHX CO3HATEIHHOTO OTHOIICHUS K
caM0oOOpa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO  YCIIEUIHOM
npodeccuoHanbHON U OOIIECTBEHHON NEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HH;

- (opMHUpOBaHNE YMEHHI U HaBBIKOB Pa3yMHOT0 MPUPOOIOIH30BaHUS, Pa3BUTHE
DKOJIOTUYECKON  KyJbTYphl, TPHOOPETEHHE  OMbiTa  OOIIECTBEHHO  -TOJE3HOMN
HKOJIOTHYECKOM eI TeIbHOCTH.

OO01ee 4KCIIO YacoB, PEKOMEHIOBAHHBIX JJII U3YYCHHUS XUMHUU Ha yriayOJEHHOM
ypoBHe, - 204 yacoB: B 10 kiacce - 102 ygaca (3 yaca B Heneno), B 11 kmacce - 102 yaca
(3 yaca B HenelIO).



COJEPXAHUE OBYUYEHUA 10 KJTACC

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT W 3HaAYeHHE OPraHUYECKOM XUMHUHU, MPEJCTABICHUE O MHOr000pa3uu
OpraHUYECKUX COCTUHEHUH.

DNEKTPOHHOE CTPOCHHE aToMa Yriiepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BaneHTHble BO3MOXKHOCTH aToma yriepoja. XHUMHUYECKas CBS3b B OpPraHUYECKUX
coenMHEHMsIX. Tumbl TUOpUAM3AIMU AaTOMHBIX oOpOuTanei yriepona. MexaHU3MbI
o0pa3oBaHMsl KOBAJICHTHOW CBsi3M (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). THIIBI
MEPEKPBIBAaHUSI aTOMHBIX OpOWTaNIel, a- W T-cBsa3u. OauHapHas, TBOWHAS W TPOWHAS
cBa3b. CriocoObl pa3pbiBa CBA3€H B MOJIEKYJaxX OpraHuyeckux BemecTB. lloHsThe o
CBOOOJTHOM pajuKaie, Hykineoduie u anexrpodue.

Teopus crpoeHuss opraHmyeckux coenuHeHud A.M. byTiepoBa M COBpEMEHHBIE
NPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HAU€HHE TEOPUU CTPOCHHUSI OPraHMYECKHUX
coenuHeHU. MonekynsapHble U CTpYKTypHble (opmyibl. CTpyKTypHBIE (QOPMYIIbI
pa3MYHBIX BUJIOB:  pa3BEpPHYyTas, COKpalll€HHas1, ckeyneTHas. Mzomepusi. Bubl
U30MEpPHUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DIIEKTPOHHBIE A((PEKTHI B MOJEKYJax
OpraHUYECKUX COCTMHEHUM (MHYKTUBHBIN U ME30MEPHBINA 3D (PEKTHI).

[IpencraBnenne o Kkiaccupukanuu opraHuyeckux BemecTB. [loHatue o
dbynkuuonaigsHOM Tpynmne. ['omonorusi. ['omosnormyeckue panpl. Cucremaruueckas
HOMeHKIatypa opranuueckux coequHeHnid (IUPAC) wu  TpuBHaNbHBIC Ha3BaHUS
OT/EJIBHBIX ITPEICTABUTEIICH.

OcobeHHocTn # KiIaccU(pUKaAIMS OpraHUYecKux peakiuid. OKHUCIUTENBHO -
BOCCTAHOBUTEIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

JKCIePUMEHTAJbHbIE METOAbI M3Y4YEeHHUS BelleCTB U UX MpeBpallleHU i

O3HakoMIIeHHE C 00pa3IlaMu OPraHUYECKHUX BEIIECTB U MaTEpHaiaMU Ha X OCHOBE,
ONBITHl MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB NPU HArpeBaHuu (IUIABJICHUE,
0o0yriIvMBaHue ¥ TOPEHUE), KOHCTPYHUPOBAHUE MOJIEITICH MOJIEKYJI OPraHMYE€CKUX BEIECTB.

Yriaesogopoasl

Ankanbl. ['omonorumueckuil psig ajkaHoB, oOmias (opmMmyrna, HOMEHKJIATypa U
M30MEpHs. DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKaHOB, 3p°-
ruopuau3anys aTOMHBIX OpOuWTaneil yriaepona, a-cBA3b. Kowngopmepv.. Duznyeckue
CBOMCTBA AJIKAHOB.

XHUMHUYECKHUE CBOMCTBA aJIKaHOB: peaKkUny 3aMeIICHUs, U30MEPU3ALUH,
JNETUAPUPOBAHUS, TUKIN3ALNY, TUPOIU3a, KPEKUHTA, TOPEHUS. [Ipedcmasgierue
0 mexanusme peam;uzl padukaﬂbnoeo 3ameuleHusl.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U TPUMEHEHUE aTKAaHOB.

[Muknoankanel. OOmas Gopmyna, HoMeHKIaTypa u u3zoMmepus. OcoOeHHOCTH
CTPOCHUS M XWMHUYECKMX CBOWCTB MaJbIX (IIMKJIOMPOIIAH, NMUKJIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IMKJIOTEKCaH) MUKIOaTKkaHoB. CrocoObl MOMy4YeHUS W TPUMEHEHHE
[UKJIOAJIKaHOB.

Ankenbl. ['oMonoruueckuid psij  ajJkeHOB, oOmias ¢opMmysia, HOMEHKJATypa.



ONEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJl aJKEHOB, "-THOpUAM3AINS
aTOMHBIX opOuTaneu yriepona, a - u n-cBsizu. CTpyKTypHasi U reomeTpuyeckas (1uc-
TpaHc-) u3zomepus. OU3NYECKUE CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOWCTBA: pEaKLUU
IIPUCOCINHEHNUS, 3aMEIICHNS B A-TIOJIOXKCHUE NPU JBOMHOW CBS3H, NMOJIMMEPHU3ALUU U
OKHUCJICHUSA. [Ipedcmasnenue o mexanuzme peakyuu 31eKmpo@puiIbHO2O0 NPUCOCOUHEHUS.
[TpaBmiio MapkoBHuKOBa. KadecTBeHHblE peakuMM Ha JABOHHYIO CBs3b. CrocoOsl
IIOJIYYECHUS U IPUMEHEHHE AJIKECHOB.

Anxanuensl. Kiaccudukanusa ankagueHoB (CONPsKEHHBIE, HW30JUPOBAHHbIE,
kymynuposantvie). OCOOCHHOCTH JIIEKTPOHHOTO CTPOCHUS M XHMHUYECKUX CBOICTB
CONPSUKEHHBIX NHUEHOB, 1,2- u 1,4-npucoequnenue. IlommMepusanust CONpsSKEHHBIX
nueHoB. CriocoObl MOJTYy4YEHUs U IPUMEHEHUE aJIKaJUEHOB.

AnkuHbl. ['OMonornueckuid psjl aJKuHOB, 00mas (opmMmyrna, HOMEHKIaTypa H
MU30MEpHs. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, SpP-
ruOpuan3anus aTOMHBIX opOutanei yriepona. Pusznyeckue CBONCTBA aJKUHOB.
XVWMHMUYECKHE CBOMCTBA: PEAKLUM NPHUCOCAUHEHUS, JUMEPU3aLUd U TPUMEPHU3ALNH,
okucieHus. KucinoTHbIE CBOMCTBAa aJIKWHOB, MMEIOIIHMX KOHLEBYIO TPOWHYIO CBSI3b.
KauecTBeHHBIE peakMu Ha TPOHHYIO CBsA3b. COCOOBI MOMY4YEHUS M NPUMEHEHHE
QJIKUHOB.

ApomMatudeckue yrieBoaopoAbl (apeHsl). 'omonorndeckuil psia apeHoB, oOIas
dbopmyrna, HOMEHKIATypa U HM30MEpHUs. IDJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJbl OeH301a. [Ipasuno apomamuunocmu, npumepsbl ApOMAMUHECKUX COEOUHEHU.
®duznyeckre CBOWCTBA apeHOB. XMMHUYECKHME CBOMCTBAa OEH30JIa U €ro TOMOJIOIOB:
peakuuu 3aMenieHus B OCH30JIbHOM KOJbIE W YIJIEBOJOPOAHOM paJMKaje, peaklnH
PUCOEIMHEHNS, OKUCIIEHHE TOMOJIOTOB OeH30Ma. [Ipedcmasnenue o mexanusme peakyuil
anekmpoguivnoco  3amewenus. llpeacraBienre 00 OPUEHTHPYIOLIEM  JE€WCTBUH
3aMecTuTeNe B OEH30JIbBHOM KOJbIE Ha TMpUMEpPe AaJKWIBHBIX  PaJHMKaJIOB,
KapOOKCUJIbHOM, THAPOKCHIBHOM, aMHHO- W HUTPOIPYHIbl, aTOMOB TaJIOI'€HOB.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB crtupona. [lomumepusauusa cruposa. CrnocoOsbl
NOJIYYEHUS M IPUMEHEHUE apOMATHUYECKUX YIJIEBOIOPOOB.

[Tpuponusiii ra3. I[lomyrtHsie HedTsHble Ta3zbl. Hedth M €€ mpoucxoxieHue.
KameHHbIl yronp W mpoaykTel ero mnepepadotku. CrocoObl mnepepabOTKu HEPTH:
NePEroHKa, KPEKUHT (TEPMUYECKUH, KAaTAIUTUYECKH ), puopMUHT, mrupoan3. [IpoaykTsl
nepepadoTKu He(TH, UX PUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE  CTPOEHHE  TaJOrCHIPOM3BOJHBIX  YIJIEBOAOPOJOB. Peaknun
3aMEIIECHUS TaJIOT€HA Ha TUAPOKCOTPYIIILY, HUMPOSPYRNY, YUAHOSPYNNY, AMUHOCPYNN).
JlelicTBue Ha TraJOr€HNPOU3BOAHBIE BOJHOTO M CHHUPTOBOIO pPAacTBOpa IIEIOYH.
B3anmopeiictBe  OUTAJIOr€HAJKAHOB € MarHueM W LUHKOM. [lowsmue o
MemanioopeaHu4ecKux COEOUHEHUSX. Hcnonp3oBanne raJIOr€HIPOU3BOIHBIX
yIJ€BOJIOPOAOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHNYECKUX BEIIECTB.

3KCHepHMeHTaJIbeIe METOAbI U3YICHHUA BEHIECCTB H UX npeBpameHnifl



N3yyenne HpU3MUEeCKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX
peakiuii yrieBoJ0pOI0B Pa3IMIHBIX KIACCOB (0OeciBeunBaHue OpPOMHON WM MOAHON
BOJIBI, PacTBOpa IEepMaHTaHaTa Kalus, B3aWMMOJCHCTBUE aleTH/IeHAa C aMMHAYHBIM
pactBopoM okcuja cepedpa(l’)), kauecTBeHHOEe OOHapyXeHUEe yriepoaa U BOJOpOJa B
OpPTaHMYECKUX BEIIECTBAX, MOTYUCHHE STUICHA U U3YYCHHUE €T0 CBOMCTB, 03HAKOMIICHHE
¢ xomekiusaMu «Hedptb» m «YTomp», ¢ oOpa3mamu ImaacTMace, KaydyKOB M PE3HHBI,
MOJICTTUPOBAHUE MOJIEKYJ YTJIEBOJOPOIOB M TAJIOTCHIIPOU3BOIHBIX YTIIEBOOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJMHeHUs

[IpenenbHble 0HOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYJT (Ha MPUMEpPE METaHOoJIA U
sTaHosa). l'oMonoruueckuit psia, obmas dopmysna, H30MEpusi, HOMEHKIATypa H
kiaccudukanusa. Duznyeckue CBOMCTBA MPENENbHBIX OJHOATOMHBIX  CIHPTOB.
BonoponHbsie cBA3M MeXIAy MOJEKYJIaMu CHUPTOB. XUMHYECKHE CBOMCTBA: PEaKLUU
3aMEIICHUs, JAETUApPATAllUh, OKHUCIEHUs, B3aUMOJECUCTBUE C OPraHUYECKUMU U
HEOpPraHWYEeCKNUMHU KuciioTamMu. KauecTBeHHass peaknusi Ha OJHOATOMHBIE CIUPTHI.
JleficTBue »TaHOJa M METAaHOJA Ha oOpraHu3M uesjoBeka. CrnocoObl MOMyYeHHsS U
MIPUMEHECHHUE OJJTHOATOMHBIX CITIUPTOB.

[Ipocteie 3dupsl, HOMEHKIAaTypa U uzoMmepus. OcobOeHHOCTH (u3nUecKux u
XAMHUYECKUX CBOWCTB.

MHOroaroMHbI€ COUPTHI - ATUJICHTJIMKOJIb U TUIepuH. DU3ndeckue 1 XMuMUYECKUe
CBOMCTBA:  PEAKLMH 3aMEIICHUS, B3aUMOACHCTBUE C OPraHUUYECKUMU U
HEOPraHUYECKMMU KHUCJIOTAMHU, KA4YE€CTBEHHAs pPEaKUMs HAa MHOTOATOMHBIE CIIUPTHI.
Ilpeocmasnenue o mexanusme peakyuil HyKieo@uibhoeo 3amewenus. JJeMCTBUE Ha OPraHU3M
yesnoBeka. CriocoObl MOTyYeHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enosn. CTpoeHnE MOJIEKYJIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIIBI U OEH30IbHOTO
sanpa. dOusnueckue cBoicTBa (GeHoma. OCOOEHHOCTH XMMHUYECKHMX CBOMCTB (eHoIa.
KauectBennsle peakuuu Ha (eHos. TokcuuHocTh (eHona. CrnocoObl MONY4YEHHUS H
npuMeHeHue ¢penona. @enonopmanbaeruHas cMoJIa.

KapOoHwiibHBIE COENMHEHHSI - albJErHbl U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOM IpyIIIbL. 'oMoorudeckue psasl allbJIeru10B U KETOHOB, o01as (popmyia,
M30MepHs U HOMEeHKJIaTypa. @u3nyeckue CBOMCTBA AIBAETUIOB U KETOHOB. XUMHUYECKUE
CBOWCTBA aJlbAECTHIOB U KETOHOB: PEAKINH TPUCOCTUHEHUS.
Ipedocmasnenue o mexanusme peakyuti Hykieo@uivho2o npucoeourenusi. OKHUCICHUE
aJIbJICTUIOB, KAUECTBEHHBIE PEAKIINK Ha ajbAeru ibl. CIiocoObI MOTyYeHUs U TPUMEHEHUE
aJbJETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBbIE KHCIOTBl. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIaTypa. dusmdeckue CBOICTBa
OJTHOOCHOBHBIX TIPENIETBHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBSI3U MEXIY
MOJIEKyJIaMUd KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA,
peakuus 3TepuduUKalUU, peaKIUH C YyYacTUEeM YIJIEBOJOPOAHOrO  paauKaia.
Oco0OeHHOCTH CBOMCTB MypaBbHMHOUM KHUCHOTHI. [loHATHE O MPOU3BOJIHBIX KapOOHOBBIX
KUCJIOT - CIIOXKHBIX J(UpAX, ancuopuoax, 2ano2eHaneuopuoax, amuoax, HUMpUIax.



MHuoroobpazue kapOOHOBBIX KHCJIOT. (OCOOCHHOCTH CBOWCTB HENMPENENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JAUKAPOOHOBBIX KHUCIOT, THMIAPOKCHKAPOOHOBBIX
kucnoT. IlpencraButeny BhICIIMX KAapOOHOBBIX KHUCIOT: CTEAPUHOBAs, NMAIbMUTHHOBAS,
OJICUHOBAS, JUHONE6As, NUHOJIeH06ass KHUCIOThl. CHocoObl TMOJMYy4YEeHUs U TMPUMEHEHUE
KapOOHOBBIX KUCIOT.

Cnoxuble »¢pupsl. ' omonoruueckuit psa, oOmas dopmyna, H30Mepus H
HOMEHKNaTypa. du3znueckue 1 XMMUYECKUE CBOMCTBA: TUAPOIN3 B KUCIION U IIEIIOYHOM
cpene.

Kupsi. Ctpoenue, puznyeckre 1 XAMUYECKUE CBOMCTBA KUPOB: THAPOIJIU3 B KUCIIOM
U 11es109HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKUA HEMPEAETbHbIX
YKUPHBIX KUCTOT. JKUpHI B IpUPOJIE.

Mpbula Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX MOoIIee AeicTBUE. [lonsmue o
cunmemuyeckux morowux cpeocmeax (CMC).

OO6mast xapakTepucThka yriaeBoaoB. Kiaccuduxaius yrieBomoB (MOHO-, IU- U
noJyiucaxapubl). MoHocaxapu/bl: TIII0K03a, GPYKTO3a, carakmosa, pubosa,
oeszoxcupubosa. Duznueckue CBONCTBA W HaxoxaeHue B mnpupone. DorocuHTes.
Onmuyueckas uzomepus. KOJlblla}’}’ZO'l/;el’lHa}l maymomepus Ha npumepe MOJeKyjbl 2JI0KO3bl,
npoexyuu Xeyopca, a- u fi-anomepot enoxozvl. XUMHUYECKHAE CBOMCTBA TIIFOKO3bI: PEAKIINU C
y4aCTUEM CIMPTOBBIX U AJIbJICTUAHON TPYII, CIUPTOBOE U MOJOYHOKUCIOE OpPOKEHHUE.
[IpuMeHeHue TI0KO3bI, €€ 3HAaUCHUE B JKU3HENESITEIIbHOCTH OpraHu3ma. Jlucaxapuasbl:
caxaposa, MalbTO3a M .Jakmo3a. BOCCTaHAaBIMBAKOIIKE W HEBOCCTAHABIMBAIOIINE
nucaxapuael. ' waponus aucaxapunoB. HaxokneHwe B OpUpoJe U TPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmai, INIAKOTEH U HEU0I03a. CTpoeHrnE MaKpOMOJIEKYJT KpaxMaia,
TJIMKOT€HA U IEJUTI0JI03bl. PU3NYECKUE CBOMCTBA KpaxMalla U LEJUTHOI03bl. XUMUYECKUE
CBOMCTBA KpaxMaJia: TUAPOJIN3, KAUECTBEHHAS PEaKIUs ¢ MOJIOM. XUMHUYECKHE CBOMCTBA
EJUTIOJIO3BI: TUJIPOJIU3, TIOJydeHre (UPOB 1EIT0I03bl. [ToHsITHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHUCKO3a, alleTaTHBIN MIENK).

JKCIEepUMEHTAJIbHbIE METO/IbI M3YUEeHHUsI BelleCTB M UX NpeBpPallleHu i

PacTBOpUMOCTH pa3jIMYHbIX COUPTOB B BOJE, B3aMMOJICHCTBHE 3TAHOJA C HATPUEM,
OKHUCJIEHUE JTWJIOBOIO CIHpPTAa B aJbAETHJl HAa pPACKaJEHHOM MEJAHOW MPOBOJIOKE,
OKHCJIEHUE 3TUJIOBOTO CIHpPTa JAUXPOMATOM Kalus (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), KAUYE€CTBEHHbIE pPEAKUMU Ha aidpJerujibl (C TUIPOKCHUAOM
nuammuncepeopa(l’) u ruapokcunom menu(Il)), peakuus rauuepuHa ¢ TUAPOKCHIOM
meau(Il), xumuueckue CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aWMOJEICTBUE
pacTBopa Tioko3bl ¢ ruapokcugom meau(Il), BzaumopneiicTBue kpaxmana € HOAOM,
pelIeHre 3KCIepUMEHTaNbHBIX 3a1a4 no TeMaM «Crnupthl U peHomnsl», «KapOboHoBbIE
KUCJIOTHI. CII0KHBIE YPUPHD.

A3oTcoep:kaniue OpraHnyecKue coenHeHHus

AMHHBI - OpraHMYecKHe TMpPOU3BOJHbIE amMmuaka. Kiaccudukaius aMUHOB:



anidaTuyecKkue W apoMaTUYEeCKUe; MEepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHue
MoJIeKyN, oOmas ¢opmyna, H30MEpHUs, HOMEHKIaTypa u (U3HYECKHe CBOICTBA.
XUMUYECKOE CBOMCTBA aIn(PaTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKMJIMPOBAHUE,
B3aMMOJIEMCTBHE NIEPBUYHBIX AMUHOB C a30TUCTON KUCI0TOM. COIM aIKUIaMMOHUS.

AHWIMH - TNpEeACTaBUTEIb AMUHOB apomarhyeckoro psna. CTpoeHue aHWIMHA.
B3aumHOe BiusiHUE TpyNI aToOMOB B MoJieKyse aHuianHa. OCOOEHHOCTH XMMHUYECKUX
CBOMCTB aHwiIMHA. KauecTBeHHble peakuuu Ha aHUIMH. CHocoObl MONYy4YEeHHUS WU
IpUMEHEHUE anndaTnyeckux aMuHoB. [lonydyeHne aHuiIMHa U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u wusomepus. OtThenbHbIE NPEACTABUTENN a-
AMHUHOKMHCIJIOT. TI'JIMIIUH, aJIaHUH, ¢€Hl/l]laflaHl/lH, CepuH, ciymamurnosas Kuciomda, JIU3UH,
UUCMEUH. Onmuueckas usomepus amMuHoKucjiom: D- u L-amunoxuciomer. POunNUEcKue
CBOICTBA aMMHOKHUCIOT. XHMHYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(pOTEpHBIX
OpPraHMYECKUX COCAUHEHMH, peakus MOJUKOHAECHCAUU, OOpa3oBaHHE MENTHIHOM
CBA3U. bronornueckoe 3HaueHre AMUHOKUCIIOT. CHHTE3 U TMAPOIIN3 NMENTUOB.

benku kak npupoHbie noaumepsl. [lepBuyHas, BTopuyHasi U TpETUYHAs CTPYKTypa
O0enkoB. XHMMHYECKHME CBOMCTBAa O€IKOB: THAPOJIM3, JCHATYypalus, KayeCTBEHHbIE
peakiuu Ha OeKu.

Ionamue 06 azomcoodeprcawjux 2emepoyurIudeckux coeourenusx. ITupumuounogvie u
nypunosvle ochoéanus. Hykneunoguie kuciomel: cocmas, cmpoenue u Ouoi02uieckas poio.

3KCHCPI/IMCHT3JIBHBI€ METOAbI U3YICHHUA BCIIECCTB U UX HpeBpameHHii

PaCTBopeHHe OCIKOB B BOJAC, ACHATypalusa OeJIKOB IIpyu HarpCBaHvu, HOBCTHBLIC
PCaKI Ha 6€JIKI/I, PEHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMaM <<A30Tcoz[ep>1<amne
OPraHu4YCCKUC COCAUHCHUS» U «Pacmo3naBanue OpPraHU4CCKHUX COGHHHGHHﬁ)).

BricokoMoJIeKy IsIPHBIE COCAUHEHUS

OCHOBHbIE TOHSTUS XHMHHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHII: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3B€HO, CTEIEHD ITOJIMMEPHU3ALIAH, CPEAHA MOJIEKYJISIpHAsA Macca.
OCHOBHbBIE METOJIbI CMHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN - MOJIUMEpHU3alus U
MOJIMKOHICH CALU. [Ipedcmasnenue o cmepeope2yiapHocmu U HAOMONEKYAAPHOU CIMPYKmype
HOAUMEPOB, 3ABUCUMOCHb CEOUCME NOIUMEPOS OM UX MONEKVIAPHO20 U HAOMOJLEKYIAPHO2O0

CMpOeHUs.
[TonumepHble  matepuansl.  IlmactMacchl  (MOJMATUIICH,  HOJIUMPOIHUJIEH,
MTOJIMBUHUJIXJIOPHI, MIOJIMCTUPOIL, MOJIMMETUIIMETAKPUIIAT, MOJINKapOOHATHI,

noJidTUICHTepeTanar). Y Trunusaius 1 nepepadoTka miacTuka.

DnacToMepbl: HATypalibHBIM KaydyK, CHHTETHYECKHE Kayuyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U curukonsi. Pe3uHa.

BonokHna: HarypanbHble (XJIOMOK, IIEPCTh, IWIENK), HMCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

TIonumepwl cneyuanvro2o HasHaverus (meghion, Keguap, 1eKmponposoosujue noaumMepbl,
ouopasznazaemvle noauMepbl).

3KCHepHMeHTaJIbeIe METOAbI U3YICHHUA BEHIECCTB H UX npeBpameHnifl
O3HaKOMIJICHHE C 06pa3uaMH MPUPOJHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,



KaydyKOB, pCHICHHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Pacmo3naBanue 1miacTtMacc u
BOJIOKOH).

Pacuérnnie 3agaun

Haxoxaenue mosekynspHor hopMyJibl OPraHUYECKOr0 COSAMHEHUSI 110 MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAXOXJICHHE MOJICKYJISIPHOW (hOpMYJIbI
OPTraHUYECKOTO COCIUHEHUS MO Macce (00BEMY) MPOJYKTOB CrOpaHHMS, MO KOJIUYECTBY
BemecTBa (Macce, 0OBEMY) TIPOJYKTOB pEAKIMU W/WIA HCXOAHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYPHOW (HOPMYJIBI OPTraHWYECKOTO BEIMIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CITIOCOOOB MOJyYEHUS, OMPEICIICHUE JTOJIU BhIXOJA MPOIYyKTa
pEeaKIuu OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H

Peanuzanus MeXNpeaMeTHBIX CBA3€H NMpU U3yYEHUU OopraHudeckod xumuu B 10
KJIacCe OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -HAyYHbIX
MOHATHH, TaK W MOHATUN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO -HAYYHOTO
ITUKJIA.

OOmme ecTecCTBEHHO-HAyYHbIC TOHATHS: SBJICHWE, HAydHBIH (aKT, THUIOTE3a,
TEeOpWsi, 3aKOH, aHajiu3, CHHTE3, KiIacCH(pUKaus, HAOIIOIEeHNEe, HW3MEpPCHHUE,
AKCIIEPUMEHT, MOJICITh, MOJICTTUPOBAHHE.

@dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SJHEPIrETUUECKUI
YpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperarHoe COCTOSHHE BEIIeCTBa, (U3MYecKue
BEJTUYMHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHSI, Macca.

buonorust: KJIETKA, OPTaHU3M, IKOCUCTEMA, ouocdepa, MeTab0IHM3M,
HACJIEICTBEHHOCTh, AaBTOTPOGHBII W TeTepOTPOPHBIM THUN THUTAaHUA, OpOKEHUE,
dboTOCUHTE3, TbIXaHUE, OCJIKH, YTIIEBOIbI, >KUPBI, HYKJIEHHOBBIE KUCIIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3HbIE UCKOMTAEMbIE, TOTUIMBO.

TexXHONOTHS: MHINEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBLHOTO TMUTAHUS, MOIOIINE
CpencTBa, MaTeprajbl U3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KVIACC

Teopernyeckue 0CHOBbI XUMUHU



Atom. CocTaB aTOMHBIX siiep. XUMUYECKUM 3neMeHT. M3otonsl. Kopnyckynapho-

BOJIHOBOUL Oyanusm, 0soticmeennas npupooa siekmpona. CTpOCHUE JICKTPOHHBIX 000JI0UeK
aTOMOB, KBAHTOBBIC YHCJIa. DHEPTETUUECKUE YPOBHU U TIOIypOBHHU. ATOMHBIE OpOUTAIIH.
Krnaccugukaims XuMUIeCKUX 3IeMEHTOB (S-, p-, d-, /-3J1eMeHTHI).
Pacnipenenenne >7I€KTPOHOB MO ATOMHBIM OPOUTANSIM, MPUHYUN MUHUMYMA SHepIuu,
npunyun Ilaynu, npasuno Xynoa. DIEKTPOHHBIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB
NEPBOT0-4E€TBEPTOTO MEPHUOJIOB B OCHOBHOM U BO30YX IAEHHOM COCTOSIHUH, SIEKTPOHHBIE
KOHQUTYpALMU HUOHOB. [lonsimue 06 dHepeuu UOHU3AYUY, IHEepeUl CPOOCMEA K INEKMPOHY.
DIIEKTPOOTPULIATETILHOCTD.

[lepnonnueckuit 3akoH U Ileprogmyeckas cucremMa XUMUYECKUX dyeMeHTOB [[. M.
MenneneeBa. CBsi3b NEPUOIUUECKOTO 3aKOHA U [lepuoandeckoi cUCTEMbl XUMHUECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA
CBOMCTB XMMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB IO
rpyIIaM ¥ nepruoaaM. 3HaueHue nepuoanueckoro 3akona J1.1. Menneneena.

Xumuyeckas CBsi3b. BUIbl XUMHUECKOH CBSI3U: KOBaJICHTHAsl, NIOHHAs,
MeTayuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIT
U JIOHOPHO-aKUENTOPHBIIM. DHEprus W UiMHa CBs3H. [loysipHOCTH, HAPaBIEHHOCTh U
HAChII[aEMOCTh  KOBAJIEHTHOM  cBsA3u. KparHele cBs3u. BogopogHas — CBs3b.
MexMOJIeKyJIIpHbIE B3aUMOICHCTBUSI.

BaneHTHOCT, M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouszayusi amoMHbIX
opbumaieii. CBA3b DIIEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHHEM
(Ha mpuUMepe COeIMHEHUN 3JIEMEHTOB BTOPOTO EPHOIA).

[IpencraBiieHre O KOMIUIEKCHBIX coeauHEHMSAX. COCTaB KOMIUIEKCHOIO HWOHA:
KOMILJIEKCO00pa3oBarTelb, TUranabl. Koopounayuonnoe uucio. Homenkiamypa KoMnieKcHulx
coeounenuy. 3HAUYEHUE KOMIUIEKCHBIX coeauHeHui. [loHsATHE O KOOpAMHAIMOHHOW
XUMUH.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIBI KPUCTATUTMYECKUX
pemETOK (CTPYKTYp) U CBOIMCTBA BEIIECTB.

ITonstne o nucnepcHblx cucrtemax. VICTUHHBIE pPacTBOpBL. [Ilpeocmasnenue o
koanouonwix pacmeopax. CriocoObl BEIpa)KEHUs KOHIIEHTPAIIMU PAaCTBOPOB: MACCOBAast OIS
BEILIECTBA B pPACTBOPE, MOJSpHAsi KOHUEHTpauus. HacbllleHHble M HEHaCBIIICHHBIC
pacTBOPBI, pACTBOPUMOCTh. KpHucTamnoruaparsl.

Knaccudpukanyss ¥ HOMEHKJIATypa HEOPTraHMYECKHWX BEIIECTB. TpHUBUANIbHbBIC
Ha3BaHU OTMEJIbHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanysa XuMU4ecKUX peakifii B HEOPraHMUECKOW U OPraHMYECKON XUMUU.
3aKOH COXpPaHEHUs MACChI BEIIECTB; 3aKOH COXPAHCHUS M MPEBPAILCHUS SHEPTUU TPU
XUMHUUYECKUX peakiusax. TernaoBsie 3PheKThl XUMUUECKUX peakiuil. TepMoxuMuueckue
YpaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (aktopos. I
OMOTEHHbIE U reTeporeHHble peakuun. Katanus u katanu3aTopsl.

OOpatumbpie U HEOOpaTHMbIE pEaKIMH. XHUMHUYECKOE paBHOBecue. Kowcmanma



xumuyecko2o pagrogecus. DaKTOPHI, BAUAIOIIME HA IOJIOKEHNE XUMUYECKOTO PABHOBECHSL:
TEMIIEpATypa, JaBJICHUE U KOHIEHTPALUH BEIIECTB, YYACTBYIOIIUX B peakuuu. [IpuHnmn
Jle llarenbe.

Onextponutnyeckas aucconuaius. CuibHble U cliadble 3JIeKTpoJuThl. CTeneHb
auccounanuu. Howunoe npousgedenue 600vl. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAS,
HeWTpanpHas, menodHas. Bomoponnsiii mokasarens (pH) pactBopa. I'maposnus coiieid.
Peakiiuu noHHoro oomMeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakinu. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iporiecchl OKUCIEHNS U BOCCTAHOBIICHHS. BaxkHelne OKUCIUTENN U
BOCCTAHOBUTEIH. METOJ| 3IEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PaCTBOPOB U PACIIIaBOB
BEILIECTB.

JKCNepUMEHTATbHbIE METOAbI U3yYeHHUs BellECTB M UX NMpPeBpalleHuil

Pa3noxkenne nmnepokcuaa BOAOpOJa B MPUCYTCTBUM KaTalau3aropa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, TPOBEJACHHUE PEAKIIUIA HOHHOTO 0OMEHA, OTIPE/ICIICHUE CPEIbI
pPacTBOPOB C TMOMOIIbIO HWHIUKATOPOB, M3YyUYEHUE BIIUSHUS PA3IMYHBIX (PAKTOpPOB Ha
CKOpPOCTb XMMHUYECKOUN PEAKIIUH U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

Heoprannuyeckas xumus

[Tonoxenne HemeTauioB B [lepuoanueckon cucremMe XUMu4ecKkux 3iaeMeHToB J[. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHUSI MX aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAJUIOB.
AJoTponus HeMeTaJIOB (Ha mpuMepe KUciopoaa, cepsl, pocdopa u yriepona).

Bonopona. [Tonyuenue, puznueckue 1 XMMUYECKUE CBOWCTBA: peakuuu
C METaJUlaMM W HEMETaJUlaMHU, BOCCTAHOBUTEJIbHBIE cBOWCTBa. ['mapuabl. ToniusHvie
J1EMEHRMDbL.

["amorensl. HaxokneHue B mpupojsie, CIOCOOBI TMONMY4YEHUs, (QU3NYECKHE U
XAMUYECKUE CBOMCTBA. [alloreHOBOMOpOIbI. BaxkHenmme KuclIopoacoaepKammne
COCNMHEHMsI TaloreHoB. JlabopaTopHble ¥ MPOMBIILIEHHBIE CHOCOOBI TMOTYYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U UX COCIMHEHNM.

Kucnopon, o30H. JlaGopatopHble U NPOMBIIIJIEHHbIE CHOCOOBI MOJTYYCHHS
KUCI0po1a. PU3NYECKHNE U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIIOPOAA U O30HA.
Okcuapl U MEPOKCUIBI.

Cepa. Haxoxpaenue B npupoje, crnocoObl MoayueHus, (U3NYECKUe U XUMUUYECKUE
cBorictBa. CepoBogopo, cyiabduasl. Oxcun cepri(I'Y), okcun cepri(YI'). Cepuucras u
cepHasi KUCIOThI ¥ UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM KUCIIOTHL. [Ipumenenue cepbl
U €€ COCIMHCHUM.

A30T. HaxoxieHre B pupojie, CrocoObl MoJydeHus, PU3nueckue 1 XUMHUIECKHE
cBoiicTBa. AMMUaK, HUTpUIbl. OKCUJIBI a30Ta. A30TUCTAsI M A30THASI KUCIIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue a3oTa W €ero CoequHEHUM.
AB30THBIE YI0OpEHUSI.

®docdop. Haxoxaenue B mpupone, CrnocoObl TOdMydeHUs, (Quznueckue u
xumudeckue cBoiictBa. @ochuan u dpochun. Oxcuan pocdopa, hochopHas kuciora u
e€ comu. Memagocgopuas u  nupogocgopras  kuciomsei,  Gpocopucmas  u
pocgoprosamucman xkucromer. Ilpumenenne gocdopa u ero coeguHeHuin. PochopHbIe



yIoOpeHus.

VYriepon, HaX0XKICHUE B MPUPOJE. AJUIOTPOIHBIE Moaudukauu. Ou3ndeckue u
XUMUYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, O0Opa30BaHHBIX yriepoaoM. OKcuj
yraepona(Il), okcun yrnepoga(I'V), yroibHas Kuciaora v €€ CoJd. AKTUBUPOBAHHBIN
YIrOJb, adcopoyus. @ynrepensi, epagpen, yenepoonvle Hanompyoku. IIpUMEHEHHE TPOCTHIX
BEIECTB, 00PA30BAHHBIX YTIIEPOJIOM, U €r0 COCTMHEHUN.

Kpemunii. HaxoxxneHue B mpupojie, CHOCOObl TOJy4eHHs, (unyeckue u
xumudeckue cBoMctBa. Okcupa kpemHuss(I'Y), KpeMHHEBas KHCIIOTa, CHJIUKATHI.
[IpuMeHeHue KpeMHUS U ero coequHeHnil. CTeKI0, ero NoJy4eHue, BUJIbl CTEKIIA.

[Tonmoxenne wmetamnoB B lleprnoaMYecKo CHCTEME XHWMHUYECKUX 3SJIEMEHTOB.
Oco0eHHOCTH CTPOCHHMSI SICKTPOHHBIX 00O0JOYEK aTOMOB METAIJIOB. Pacnpocmpanenue
XUMUYECKUX DNEMEHMO8-Memanos ¢ semHol kope. O01IMe (PU3NYECKrEe CBONCTBA METAIIIOB.
[IpumeneHnue MeTamioB B ObITY U TeXHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUUECKUNA Psii HampspKeHUH metamwioB. OOmme crnocoObl MOJTy4eHUs
METAJUIOB: THAPOMETAILUIYPIrUsl, NUPOMETALTYPIrus, eKrpoMeramuryprus. IloHsTue o
KOppo3un MeTaJioB. CriocOOBI 3aIIUTHl OT KOPPO3UH.

Oo6mast xapakrepuctuka MertamuioB |A -rpynmel  [lepuoandeckoil  cucTembl
XUMHUYECKUX 3JIeMEHTOB. HaTpuil u kanuii: mosydyeHue, GU3MYECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

Oo6mast xapakrepuctuka wmertamwioB |IA  -rpynmer [lepuonuyueckoit cucTeMbI
XUMHUYECKUX 3JIEMEHTOB. MarHuil U KaJblMil: MoJdydyeHue, PU3nueckue U XUuMUYECKUe
CBOMCTBAa, MPUMEHEHHUE NPOCTHIX BEIIECTB U HX COeAUHEHUH. JKECTKOCTH BOIBI U
CrocoObl €€ yCTpaHEHHUS.

AJIOMUHMI: TOJTy4YeHue, (PU3NYEeCKHe W XHMHYECKHE CBOWCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA U €r0 COCIMHEHU. AMQPOTEpHbIE CBOMCTBA OKCHJA U THAPOKCHUAA
ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI A TFOMUHUS.

OO6mast  xapakTepucTuka  MeTauioB  moOouHbix  moarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKkue M XUMHUYECKHE CBOWMCTBA XpoMa M ero coeauHeHuid. OKcUAbl U
ruapokcuasl xpoma(IT), xpoma(lll) u xpoma(VYI). XpomaTsl M JauUXpOMaThl, HX
OKHCIIUTEIbHBIE CBOKCTBA. [loslydeHne u mpuMeHeHne Xxpoma.

Pu3nyecKkne U XMMHUYECKUE CBOMCTBA MApraHia U €ro coeAuHeHu. Baxueunmmue
coequnenuss Mapranua(I'T), wapranna(I'y), wmapranna(YI')) u wmapranma(YIT).
[IepmaHraHat Kajiusi, €ro OKMCIUTEIbHBIE CBOMCTBA.

Ou3nyecKkne W XHWMHUYECKHE CBOMCTBa »Xejle3a M ero coenauHeHuil. OKCuibl,
ruapokcuabsl u conu xeneza(I'T) u xene3a(I'TT). Tlonyyenue u npuMeHeHue xKejeza u
€ro CILIaBOB.

DOU3NYECKME U XMMHUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. llomyuenue u
IIPUMEHECHUE MEJIU U €€ COCIUHEHNN.

[{uuk: momydenue, GU3NIECKUE U XUMHUECKHE CBOMCTBA. AMGOTEpHbBIE CBOMCTBA
OKCHJA U TUJIPOKCUAA IIMHKA, THAPOKCOKOMIUIEKCH LUHKA. [[pyuMeHeHue nuHKa U €ro



COEIUHEHNN.

JKCIepUMEHTAJIbHbIE MeTO/Abl U3Yy4YeHHs BelleCTB M UX NMpeBpalleHuii

N3yuenne o0Opa3loB HEMETAUIOB, rOpeHHe cepbl, (ocdopa, kene3a, MarHusi B
KUCJIOPO/ie, U3yueHHE KOJUIEKIUU «MeTalulbl U CILIaBbl», B3aUMOICHCTBHUE IIEIOUHBIX U
IIE€JI0YHO3EMENbHBIX METAJUIOB C BOJIOH (BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB),
B3aMMOJICHCTBHE IIMHKA M JK€Je3a C PAacTBOpAMH KHUCIOT U IIEJoYel, KaueCTBEHHbIC
peakiuy Ha HEOpPraHMYecKWe AaHHOHBI, KAaTHOH BOJOpPOJAa M KAaTHOHBI METaJlIOB,
B3aMMOJICHCTBHE TUAPOKCUOB AIIOMUHUS U IIMHKA C PACTBOPAMM KHUCIJIOT U IIETOYeH,
peleHne IKCIIEPUMEHTATIbHBIX 3a/a4 10 TeMaM «[ anmorensn», «Cepa u e€ COeTUHEHUSD,
«A30T u Qochop M ux coeguHeHHs», «MeTamIbl TNIaBHBIX MOATPYyMI», «MeTamisl
NOOOYHBIX TOJTPYIIID.

XuMHuS ¥ KM3Hb

Ponbp xumuu B obOecrieueHUH YCTOWYMBOTO pa3BUTHsS uesioBedecTBa. [loHsiTue o
HAy4YHBIX METOJIaX IIO3HAHUS W METOAOJIOTMH HAy4YHOTO HccienaoBanus. HayuHble
NPUHIUINBl OPTaHU3AIMN XUMHUYECKOTO MpOou3BOACTBA. [IpoMbIluieHHBIE CHOCOOBI
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB (Ha IpUMeEpe MPOU3BOICTBA aMMHUaKa, CEPHOUM KUCIIOTHI,
MeTaHoJia). [IpoMblliieHHbIE CIOCOOBI MOJYYEHUsI METAJIJIOB M CIUIaBOB. XUMUUYECKOE
3arpsA3HEHNE OKPYKAIOIIEH CPEIbl U €0 MOCIENCTBUS. [Ipobrema nepepabomru omxo008 u
no6ounbIX npodykmos. Pollb XUMHUM B 00ECIEYEHUU SHEPreTHYECKOW Oe30MacHOCTH.
Ipunyunsl «3e1EHOU XUMUUY.

Xumus 1 310poBbE uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnoiab30BaHus
JIEKapCTBEHHBIX NpenapaToB. Poiib XUMUKU B Pa3BUTUN MEIULIVHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHINEBbIE a00aBku. Ponp xumuum B
o0OecreyeHny MUIIEeBON OE30MaCHOCTH.

Kocmernueckne wu mapdroMepHsie cpenactBa. boitoBas xumusa. [IpaBuna
0€30MacHOr0 UCMO0JIb30BAHUS MpenapaToB ObITOBOM XUMUU B MOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTENBCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTeprabl (LIEMEHT, OETOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00OpEHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBICE MAaTE€pUANIbl, KpAaCKH, CTEKJIO, KEpaMHKa.
Mamepuanv 0na snekmponuxu. Hanomexnonoeuu.

PacuérHble 3agaun

PacuéTtel: maccel BemiecTBa WM 00bEMa Tra3oB O HM3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIOUIMX B PEAKIMU BEIIECTB, MaCChI
(0OBéMa, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CJIM OJHO W3 BEIIECTB UMEET
IpUMECH, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIMHU, €CIIU OAHO W3
BELIECTB JAHO B BHUJE PACTBOpPa C ONPENCIEHHOW MAaCcCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJM M MOJISIPHOM KOHLEHTPAllMM BEIIECTBA B PACTBOPE, JOJIH
BBIX0/1a POAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.
MexknpeaMeTHble CBA3H

Peanuzanuss MeXnpeaMEeTHBIX CBSI3€d MpU M3YYEHUH OOIIed M HEeOpraHWYecKOH
xumuu B 11 Kitacce ocymiecTBiIsIeTCsl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -



HAYYHBIX MOHSITHM, TaK U MOHITHH, MPUHATHIX B OTACIbHBIX MPEAMETAaX €CTECTBEHHO-
HAY4YHOTI'O IMKJIA.

OO1ue ecTecTBEeHHO-HAYYHbIC TOHATHUS: SBJICHHE, HAy4yHBIA (HaKkT, THUIOTE3a,
TEOpHsl, 3aKOH, aHajlu3, CHHTE3, Kiaccu(uKauus, NEpUOJUYHOCTb, HAOIIOACHUE,
U3MepEeHue, SKCIEPUMEHT, MOJIEJIb, MOAECITUPOBAHHE.

dusuka: Matepus, MUKPOMHUP, MAaKPOMHUD, aTOM, BJIEKTPOH, POTOH, HEHTPOH, HOH,
U30TONBI, PAaIUOAKTUBHOCTh, MOJIEKYJa, DYHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TeEIO,
00BEM, arperaTHOE COCTOSHHE BEILIECTBA, WICANBHBIA Ta3, (U3NUYECKUE BEIUYHHBI,
eIMHUIIBI U3MEPEHHsI, CKOPOCTb, SHEPTusl, Macca.

Bbuonorusi: kieTka, OpraHu3M, 3KocucTema, Ouocdepa, MeTaboim3M, Makpo- U
MHUKpPODJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOABI, HYKJIEHHOBBIE KHUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TIOTOK YHEPTHH B SKOCUCTEMAX.

['eorpadus: MuHepanbl, TOPHBIE MOPOJBI, TOJE3HbIE HCKOMaeMble, TOIUIMBO,
pecypcehl.

TexHomorus: XUMHUYECKAas MPOMBIIIJICHHOCTh, METAJUTYPrHsi, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJICTBO, TMHINEBAs MPOMBIILIEHHOCTS,
¢dapmaiieBTHUUECKass MPOMBIIIICHHOCTh, MPOU3BOACTBO KOCMETHYECKUX MPENapaTos,
IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB, JJEKTPOHHAs IPOMBIIIJIEHHOCTS,
HAHOTEXHOJIOTHH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI 10 XUMHUHN
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUU C CUCTEMHO-/AESTEILHOCTHBIM MTOAX0I0OM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEHEro OOIEero
oOpa3oBaHMs BBIICNCHBI CIEAYIOIIME COCTABJISAIONINE: OCO3HAHHWE OO0YyYarOIIMMHUCS
POCCHMCKOM  TPaXJAHCKOM  HMAEHTUYHOCTH; TOTOBHOCTh K  CaMOpPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEEIICHUIO; HaJlMyue MOTUBAIIMU K OO0YUYEHHUIO;
TOTOBHOCTh M CLIOCOOHOCTh 00YUaIOIIMUXCsl PYKOBOJICTBOBATHCS IPUHITHIMU B OOIIIECTBE
IIpaBWJIaMHU U HOPMaMHU ITOBEJICHMS; HAIMYKE PABOCO3HAHMS, DKOJIOTUUECKOMN KYJIbTYPBI;
CIIOCOOHOCTh CTaBUTH IIEJIH U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE  PE3YJIBTATHl OCBOEHUS npeaMera « XUMHs» — OTpa)aroT
c(hOpMUPOBAHHOCTh  OMbBITA I[MO3HABATENILHOM M  MPAKTUYECKOM  JIEATEITbHOCTH
o0ydJaronuxcs B mpoIecce peaim3aly o0pa3oBaTeIbHOM NeITeTbHOCTH.

JInyHOCTHBIE  PE3yJIbTaThl OCBOCHUS npeaMera « XuMHs» — OTpaxaroT
c(hOPMUPOBAHHOCTH  OMbBITA TMO3HABATEILHOM W  MPAKTHUUYECKOH  JEATEIbHOCTU
00yJaroIMXcs B MPOIECCE pealin3alui 00pa3oBaTeIbHOMN AEATeTbHOCTH, B TOM YHUCJE B
YaCTHU:

1) rpa’kIaHCKOro BOCIIUTAHMSA:

OCO3HAHMS OOYYAIONIUMHCS CBOMX KOHCTHUTYI[MOHHBIX TpaB U OOS3aHHOCTEH,
YBaKEHHUS K 3aKOHY M IIPABOIOPSIKY;

NPECTAaBICHHS O COMAIBHBIX HOPMaX U MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MAEATEIBHOCTH NPU CO3JAHHHM yYCOHBIX
IIPOCKTOB, PEHIEHHH Y4YeOHBIX M IMO3HABATEIbHBIX 3a[a4, BBIMOJHCHHM XHMHYCCKHX
HKCIECPUMEHTOB,;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHMSI, JIOTUKY U apTyMEHTBI
JPYTUX MPH aHAIM3€e Pa3IUYHBIX BUIOB YU€OHOMH JEATEIbHOCTH;

2) MaATPHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOT'O OTHOIIEHHS K UICTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OT€YECTBEHHOM
XUMWH;

YBOKEHHUS K TIPOIECCY TBOpUECTBA B 00JIACTH TEOPUU U IPAKTHUYECKOTO
MPUJIOKEHHUS XUMHH, OCO3HAHHS TOTO, YTO JTAHHBIE HAYKHU €CTh PE3YJIbTAT JJIMTEIbHBIX
HAOJTIOICHH, KPOTIOTIUBBIX AKCIIEPUMEHTATIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YIEHBIX
Y NIPAKTHUKOB;

VMHTEPECA M MO3HABATEJIBHBIX MOTHBOB B IOJYYEHHUH U IOCIEAYIOLIEM aHAIU3e
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIHTAHUSI:
HPABCTBEHHOT'O CO3HAHUSA, STUYECKOTO MTOBEACHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMHM SIBJICHUSMH, U



MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI 1
IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJECHUE U TIOCTYNKHA CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

4) ¢dopmMupoBaHUS KyJbTYPHI 3/10POBbSI:

MOHMMAaHHUSA IIEHHOCTEW 3J0POBOro U 0€30macHoro oopasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOmoeHnss mpaBwil Oe3omacHOro oOpamieHusi ¢ BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HHU, B TPYAOBOM AECATEIBbHOCTH;

NOHUMAaHUS LIEHHOCTU MPAaBWJI WHAWBUAYAJIbHOTO U KOJUJIEKTUBHOIO O€30IacHOTrO
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HAHUSl TIOCNEACTBUA W HENPUSTUS BPEAHBIX MPUBBIUCK (YIMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10oBOro BOCIIUTAHHSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATEIBCKOMN JACSITEIIbHOCTH,
0O0I1IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACSATEIHHOCTH;

YCTAaHOBKMA HAa aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLUAIBLHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPaKTHISCKOMY M3YUYEHHUI0 MPOo(EeCCHid pa3IMyHOTO POJia, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XHUMHH;

YBaXEHUS K TPYY, JIIOISIM TpyAa B pe3yiabTaTaM TPYIAOBOU JEATCILHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYAIHLHON TPAEKTOPUH 00pa30BaHUs,
Oyny1ieit mpodeccun U peanusauy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH
00IIIeCTBA;

6) KOIOrHYecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1€1€COO0pa3HOro OTHOLIEHUS K MPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMaHHS TJ00aJbHOIO XapakTepa HKOJIOTMYECKHUX MpoOsieM, BIMSHHS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE NMPUPOJTHON U COUUAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIONb30BAaHUA TOCTHXKEHHM XUMHM [JISl PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS ACHUCTBUMN, NMPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOAHOMN
cpene, YMEHHsS MPOTHO3MPOBATH HEOJArONMPUATHBIE HSKOJIOTMYECKHE IOCIEeACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U NIPEAOTBPAILATh UX;

HaJIMYMs] Pa3BUTOrO dKOJIOTMYECKOTO MBIIIJICHUS, YKOJIOTUUYECKOU KYJIbTYPBbI, OIbITa
JEATEIBHOCTH DKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHUs DPYKOBOJCTBOBATHCSA MU B
M03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIIbHOW MPAKTUKE, CIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSITH UACOJIOTUH XeMOpoOUH;



7) MEeHHOCTH HAYYHOT'O MO3HAHWS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH H
OOIIIECTBEHHOM MPAKTUKH;

NOHUMaHUs CIEIU(PUKA XUMHH KaK HayKH, OCO3HaHUs e€ poyid B (hOPMHUPOBAHHH
paIOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHWH IICJIOCTHOTO TPEACTABICHUS 00
OKpY’)KaroIlleM MHpE KaK O €IMHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWW MPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH mpoOIeM COXpaHeHHs PUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTH B 0COO0 3HAYMMOCTH XHUMHUH I COBPEMEHHOM ITUBUIIH3AIUH: B €€
T'YMaHUCTHUYECKOW HAIPaBICHHOCTH MW BaXXHOW pOJIM B CO3JaHUM HOBOH 0a3bl
MaTepuadbHONW KYyJIbTYPBI, B PEIICHUU TIIOOATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHSA
YeIIOBEYECTBA - CHIPhEBOM, YJHEPTCTUUECKOM, MUIIEBON M SKOJIOTUIECKON O€30TacCHOCTH,
B Pa3BUTUU MEJUIIMHBI, 00ECIEUEHUU YCJIOBUHM YCHEIIHOTO TPyAa M IKOJIOTHYECKU
KOM(OPTHOM JKU3HU KaXJI0T0 YjeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHHS CYITHOCTH METOJIOB IMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJTy4YaeMble
3HAHUS JJI1 aHalM3a U OOBSICHEHUSI SIBJICHUN OKPYXKAIOIIEr0 MUpPA U MPOUCXOSIINX B
HEM HM3MEHEHMI, YMEHHs JenaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAay4HBIX
(haKTOB U UMEIOIINXCS JJAHHBIX C IEJBI0 MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHHUS
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATENILCKOM EATETbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHHUIO,
K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUU B COOTBETCTBUH C >KU3HEHHBIMH
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iHuHbIX cdepax mpodeccuoHambHOMU
NESTETHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pPe3ybTaThl OCBOSHHS IMPOTpaMMbl IO XHUMHH Ha YpPOBHE
CpeHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBIC IS dbopMupoBaHUs MHUPOBO33PCHUS oOy4JaroImxcs
MEXTUCIUTUIMHAPHBIC  (MEXKIPEAMETHBIE) OOIEHAYYHBIC MOHATHS, OTpPaXKaIOIIHe
[IEJIOCTHOCTh HAYYHOUW KapTHHBI MHpa U CIICIU(PHUKY METOI0B TTO3HAHWS, HCITOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, DHEPTHUs, SBJICHHE, MPOIECC, CUCTEMA,
HAy4YHBIA (DaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBAHUE,
HaOIroICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpCaJIbHbIC y4eOHbIC JeWcTBHsA (ITO3HABATCIbHBIC, KOMMYHHKATHBHBIC,
peryisTuBHbIE), obOecrneunBaronpe (GopmMupoBanue (HYHKIIMOHATHLHOW TPAaMOTHOCTH U
COIMAJTLHON KOMIIETCHIIMH O0YJarOIIIHXCS;

CIIOCOOHOCTh OOYYaOIMXCA HCIOJIB30BAaTh OCBOCHHBIC MEXIUCITUTUIMHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAITbHBIC YICOHBIC ISHCTBUS B IIO3HABATEILHOW H
COLMAIBHOM ITPAKTHUKE.



MeTaHpeI[MeTHI)Ie PE3YJIbTATHI OTPAKAKOT OBJIAJICHUC YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I
IMO3HAaBATCIIbHBIMH, KOMMYHUKATHBHBIMHA U PCTYJLITHBHBIMHU I[@ﬁCTBPIiIMH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUS
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOSITETILHO (POPMYITMPOBATH U aKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€
BCCCTOPOHHC,

OIIPCACIIATh LCIIN ACATCIILHOCTH, 3alaBasd IIapaMCTPbl U KPUTCPUHU UX NOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTH C ITOCTABJICHHBIMHU LCIISIMUA

HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HaHUU HpI/IéMLI JJOTHYCCKOI'O MBIIIJICHUA: BBIACIIATD
XAPAKTCPHLIC IIPU3HAKH MOHATUN M YCTaHAaBJIMBATh HX B3aHMMOCBA3b, HCIIOJIBL30BATH
COOTBCTCTBYIOIINC ITOHATHA IJIA 00BSICHEHHUSA OTACIBbHBIX CI)aKTOB u HBHGHHﬁ;

BBI6I/IpaTB OCHOBAHHA W KPHUTCPHUU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIIECCTB U XUMHUUYECCKUX
peaKuui;

YCTaHaBJIIMBATb MMPUYXMHHO-CICACTBCHHBIC CBA3W MCKAY U3YUACMBIMH ABJICHUAMU,

CTPOUTH JIOTUYCCKUC PACCYIKACHUA (I/IHIIYKTI/IBHBIe, JACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I),
BBIABJIATL 3aKOHOMCPHOCTH W IIPOTHBOPCHHA B pPaCCMATPHUBACMBIX  SIBJICHUAX,
GbopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

IPUMCHATH B IPOLCCCE IIO3HAHUS HCIIOJIIL3YEMbIC B XHMMHHU CHUMBOJIMYCCKHC
(3HAaKOBBIE) MOJIETH, MMPEOOPA30BHIBATH MOJICIIbHBIC MTPEJCTABICHUS - XUMUYECKHUI 3HAK
(cMMBOJI) 3JIEMEHTA, XUMHUYecKas (opMmyra, YpaBHEHUE XHMHUYECKOW peakuuu - MNpu
PCUICHUU y‘-I€6HBIX IMO3HABATCIbHBIX W IPAKTUUYCCKUX 3a7a4d, IMPUMCHATbL HA3BAHHBIC
MOJCJIBbHBIC TMPCACTABIICHUA JJIA BBIABJICHHUA XapPaKTCPHBIX IIPHU3HAKOB H3YyYaCMbIX
BCIICCTB U XUMHNYCCKNX peaKI_[I/II?I.

Bba3oBble uccienoBaTeabCcKHe 1eiCTBUS:

BJIaJI€Th OCHOBAMH METO0B HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUIA;

bopMyaMpoBaTh LENH W 33Ja4d HCCIEIOBAaHHUA, MCIOJIb30BAaTh MOCTABICHHBIE U
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JJ11 (POPMHUPOBAHUSI THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIAJI€Th HABBIKAMU CAMOCTOSITEILHOTO MJIAHUPOBAHUS U MTPOBEICHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEpPUICHCTBOBATh YMEHHMsI HaOMIOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO ITPOTHO3UPOBATH €r0 pe3yJbTaT, GOpMYIUPOBATH 000OIEHNS 1 BHIBOIbI
OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN
OTU€T O MPOJIeJIaHHOM padoTE;

MPUOOPETATh OMBIT YICHHUECKOU MCCIICIOBATENHCKOM U MMPOCKTHOM ESITEIIbHOCTH,
IPOSIBIISATH CITIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSTEILHOMY MOMCKY METOJIOB PELICHHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B MMO3HAHMUS.

Pabora c nundopmanueii:
OpUEHTHUPOBATHCS B PA3UYHBIX MCTOYHMKAX MH(DOpMAIMu (Hay4HO -TIOMYJIsipHAs
JUTEpaTypa XUMHUYECKOTO COJEpKAHUs, CIPAaBOYHBIE MOCOoOus, pecypchl NHTepHeTa),



aHATM3UPOBATh WH(MOPMAIMIO PA3IMYHBIX BUIAOB M (HOPM TPEICTABIICHUS, KPUTHUYCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTHUBOPEUNUBOCTH;

bOopMyIHpPOBATh 3aMPOCHI U MPUMEHATH PA3JTMYHBIE METObI TIPH TIOWCKE B 0TOOpE
uH(pOopMaIu, HeOOXOIMMO JIJT BHITTOJTHEHHS YICOHBIX 3374 OMPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCIONB30BaHUA HWHPOPMAIMOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (OpMYy MpEACTaBICHUS HHQPOPMAIUH
(cxembl, rpaduKu, AUATPaMMBbI, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCTIONIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEJCTBA MpH PabOTe C XMUMHYECKOUH
uHpOpMaIel: MPUMEHATh MEXIpeaMeTHbIC ((pU3ndeckrne 1 MaTeMaTHIECKHE) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KomMMyHUKaTHBHBIC YHUBEPCAJbHBIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOMl TeMbl B XOJE AHaliora W/Wiu
AUCKYCCHH, BBICKA3bIiBaTb HJICH, CI)OpMy.]'II/IpOBaTB CBOHU NPCATOKCHNA OTHOCHTCIHLHO
BBITIOJTHEHHU A npe):[noxceHHoﬁ 3agadu,

BBICTYIIaThb C TMPE3EHTAUHMEW pe3yJIbTaTOB IO3HABATEIBHOM JEATEIBHOCTH,
IMOJYYCHHBIX CaMOCTOATCIIbBHO HWJIM COBMCCTHO CO CBCPCTHHUKAMH IIPU BBIIIOJIHCHHU
XUMHYCCKOT'O JOKCIICPUMCHTA, HpaKTH‘{eCKOﬁ pa6OTBI 10 HCCIICAOBAHHNIO CBOICTB
HN3y4aCMbBIX BCIICCTB, pCaiM3allin yq€6HOFO IIPOCKTA, " (bOpMYHI/IpOBaTB BBIBOJBI IIO
pe3yabTaTaMm IPOBEAEHHBIX HCCIEIOBAHUM ITyTEM COTJIACOBAHUA TMO3UIHM B XOJE
00cykIeHnst 1 0OMEeHa MHEHHSIMU.

PerynsiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

CaMOCTOATEJIBHO  IJIJAHUPOBaTb W OCYLIECTBJISTH CBOKO  ITO3HABATEJIBHYIO
NEeSATEIbHOCTb, ONIPEEIsis €€ eI U 3aJJa4k, KOHTPOJIUPOBATH U [0 MEPE HEOOXOUMOCTH
KOPPEKTUPOBATHh MpPEAJIaraéMblii ajaropuT™M JEHCTBUM TPHU BBIMOJHEHUH YYE€OHBIX M
UCCJIEIOBATENbCKUX 3a]1a4, BBIOMpAaTh Hanbosiee 3PGEKTUBHBIN CIIOCOO MX PELICHUS C
y4€TOM MOJYYEHHS] HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKIHUSX;

OCYUIECTBJISITh CAMOKOHTPOJb JESATEJIbHOCTM Ha OCHOBE caMOaHalu3a W
CaMOOILICHKH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbl MO0 XUMHUU Ha YriayOJIEHHOM
YpOBHE Ha YPOBHE CpPEIHET0 OOIIero 00pa3oBaHUS BKIIOYAOT CHENU(DUUECKHE s
yuyeOHOro mpeameTa «XuUMHUS» Hay4yHble 3HAHMs, YMEHHUS U CHOcOObl ACUCTBUN IO
OCBOCHHUIO, HHTEpIpETali M NpeoOpa3OBaHUIO 3HAHWM, BHIbI JAEATEIBHOCTU IIO
MOJTyYEHHUIO0 HOBOT'O 3HAHUS M IPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUEOHBIX CUTYAIUsX, a
TAaK)K€ B PEAJbHBIX KM3HEHHBIX CUTYallMsX, CBS3aHHBIX C XMMHeEH. B mporpamme mno
XUMUU TIPEeIMETHbIE PE3YJIbTAThI IPEICTABIICHBI 110 F0JIaM U3YUYEHUS.



I[MPEJAMETHBIE PE3VJIbTATHI
10KJIACC

[IpenmeTHbIE PE3yNbTATBl OCBOCHMS Kypca «OpraHuueckass XUMHsD» OTPAKAOT:
c(OpMUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYCHUU OPTraHMYECKOW XUMHUHU B
CHUCTEME ECTECTBEHHBIX HAyK MU €€ poilu B O0OECIeYeHUH YCTOWYMBOTO DPAa3BUTHS
YeJIOBEUECTBA B PEHICHUH MPOOJEM 3KOJOTHYECKOW, IHEPTeTUYECKOW U IHINECBOU
0e30MacHOCTH, B PAa3BUTHUM MEAMUIMHBI, CO3JaHMM HOBBIX MAaTE€pUAJIOB, HOBBIX
HMCTOYHUKOB DHEPrUM, B OOECNEYEHUH PalMOHAJIBLHOTO MPUPOJOIOIb30BAHUS, B
bopMHpPOBaHUNM MHPOBO33PEHUS U OOIIEH KyIbTYphl YEJIOBEKA, a TAKKE IKOJIOTHUECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeIE;

BJIaJICHUE CUCTEMOI XUMUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAI0IINE
MOHATHUS - XUMUYECKUHN JIEMEHT, aTOM, SIIPO U AJIEKTpOHHAas 000j04Yka aroma, S-, p-, d-
aTOMHbIE OpOUTaM, OCHOBHOE M BO30YKIEHHOE COCTOSIHUA AaTOMa, TUOpUIM3AIUS
aTOMHBIX OpOuTasneil, MOH, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULATEIIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIIPHBINA 00BEM, YIIIEpOIHBIN
CKeJleT, (PYHKIMOHAJIbHASI TpyIIla, pagukal, CTPYKTypHble (popMyiibl (pa3BEPHYTHIE,
COKpall€HHbIE,  CKEJIETHBIE), HW30MEpUsl  CTPYKTypHAass W  IMPOCTPAHCTBEHHAas
(reomeTpuueckasi, onmuueckas), HU3OMEPBI, TOMOJIOTMUECKHI  psJ, TOMOJOTH,
YTJIEBOJOPOBI, KUCIOPOA- U a30TCOACPKAILUE OPraHUYECKUE COCIMHEHUS, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon .M. MeHneneeBa, Teopusi CTPOCHUSI OPraHUYECKUX BEILIECTB
A.M. BytnepoBa, 3aKOH COXpaHEHUsI MacCChl BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPALLECHHUS
DHEPTUU MPU XUMHUUYECKUX PEAKITUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI SI3bIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIekKallMe B OCHOBE NIOHUMAHHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEACTaBICHUS O MEXAHM3MaX XUMHUYECKUX
peakiuii, TepMOJIUHAMHYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIN U ME30MEPHBII
s dexTsl, opuentanTsl I u Il pona); ¢pakTosornueckue CBEICHUS O CBOMCTBAX, COCTARE,
MOJIy4YeHUH 1 0€30MMaCHOM MCIOJIb30BAaHUM BAXKHEUILIUX OPraHUYECKHUX BEIIECTB B OBITY
U TPAKTUYECKON NIEATEIbHOCTH 4YeNIOBEKa, OOIIMX HAYYHBIX NPHUHIMIAX XUMHUYECKOTO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKu HepTH);

c(hOpPMHPOBAHHOCTh YMEHHI:  BBISABJISATH XapaKTePHbIC MPU3HAKU MTOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIUE MMOHITHUS TIPU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COCAMHEHUMN;
c(hOpMUPOBAHHOCTH YMECHMIA:

UCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJMUKY JJISI COCTABJICHUS MOJICKYJISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIIETHBIX) (POpMYJ OpraHUYECKHUX
BEILIECTB;

COCTABJISITh YPAaBHEHHUS XUMHUYECKUX PEAKIMH W pacKpbiBaTh HX CYIIHOCTD:



OKHCJTUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKITUN TOCPEACTBOM COCTABIICHUS IJICKTPOHHOTO
OajlaHca 3TUX peakIui, peakluii HIOHHOTO OOMEHA MyTEM COCTABIICHHS MX IMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPaBHEHUN;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OPTaHMYECKUX BELIECTB JJISi WLIIIOCTpAIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHHI:  yCTaHABJIMBATH NPUHAAJICHKHOCTh U3yUYEHHBIX
OpraHUYECKUX BEIECTB IO UX COCTaBY M CTPOCHUIO K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHCHUM, Oaéambp UM Ha3BaHUsA 1O cucTematnueckoil Homenkiaatype (IUPAC) u
npueodums TPUBUAIBHBIE HA3BaHUS IS OTACJBHBIX MPEACTaBUTENCH OpPraHUYecKUX
BEIIECTB (3TUJICH, allETHIICH, TOJIyOJI, TITUIEPUH, TUICHIIMKOIb, (DEHOI, (OpMaNbICTH]I,
alleTanpleruj, aleTOH, MypaBbWHAs KHUCJIOTA, YKCyCHas KHCJIOTa, CTEapUHOBasl,
OJICMHOBAs, MAJIBMUTHHOBAS KHUCIIOTBI, TJUIMH, aJaHWH, MajabTo3a, (DPyKTO3a, aHUIIUH,
JTUBUHWIL, U30TPEH, XJIOPOTIPEH, CTUPOI U APYTHE);

c(hOpPMHUPOBAHHOCTh YMCHHSI ONIPEACIIATh BUI XUMHUUYECKON CBS3M B OPTaHMYCCKUX
COCTMHEHMSIX (KOBAJICHTHAS Y MOHHAS CBS3b, a- U M-CBSI3b, BOJAOPOIHAS CBSI3b);

chOpPMHUPOBAHHOCTh  YMEHHUSA TMPUMEHSTh TMOJIOKEHUS TEOPUU  CTPOCHUS
opranudeckux BemiectB A.M. byrtnepoBa 111 OOBSCHEHHS 3aBUCMMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (HU3HUECKHE U
XUMHUYECKUE CBOWCTBA TUMUYHBIX MPEACTABUTENCH PA3IMUHBIX KJIACCOB OPTraHUYECKUX
BEI[ECTB: QJIKAHOB, ITUKJIOAJIKAHOB, AJIKEHOB, AJKAJUEHOB, AJKMHOB, apOMaTUYECKHUX
yIIEBOJIOPOOB, CIOUPTOB, AIbJIETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CIIOXKHBIX 3(HUPOB, >XUPOB, HHUTPOCOCIWHCHWH M aMHUHOB, AaMHHOKHCIIOT, OEJIKOB,
yIIA€BOJOB (MOHO-, JAM- W TOJHCAXapHOB), WIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXIy HUIMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUECKHUX PEAKITUH C UCTIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpPMHPOBAHHOCTh YMEHHSI TMOJATBEPKIATh HA KOHKPETHBIX NMPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMIOCOOHOCTH OPTaHMYECKHX COCIMHEHUN OT KPATHOCTH U
THUIIa KOBAJICHTHOM CBSI3U (a- U TM-CBSI3H), B3AMMHOTO BJIMSHUS aTOMOB U TPYIIT aTOMOB B
MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOIOPOTHOTO ChIPhs
(HedTh, NPUPOIHBIN Tra3, Yrojib), CHOCOOBI €ro MepepadoTKM U MPAKTUYECKOE
IpUMEHEHUE TMPOIYKTOB MepepaboTKH;

c(OpMUPOBAHHOCTH BJIA/ICHUS CHCTEMOM 3HAHUI O €CTECTBEHHO -HAYYHBIX METO/IaX
MO3HAHUS - HAOIIOJACHWU, U3MEPEHUHU, MOJACITUPOBAHUHU, DKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) ¥ YMCHHSI IIPUMCHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCThL YMCHHUS TIPUMEHSATH OCHOBHBIC OIEpaIlid MBICIUTEILHOM
JeSITEIbHOCTH - aHaJIN3 ¥ CUHTE3, CpaBHEHUE, 000011IeHNe, CHCTEMATH3AIUIO, BBISBIICHUE
NPUYUHHO-CJICJACTBCHHBIX CBS3C€H - JIJI1 M3YYCHHUS CBOWCTB BEIIECTB M XMMHYECKHUX
pEeaKuunii;

c(hOpMHPOBAHHOCTh YMEHHI:  BBISIBISATH B3aUMOCBS3h XUMHUUECKUX 3HAHUI



C TIOHSTUSMH W TPEJICTABIICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB JIJIsl OoJiee
OCO3HAHHOTO TOHMMAHUSl CYIIHOCTH MaTE€pUaIbLHOIO €AUHCTBA MHUpPA, HCIOJIb30BAThH
CHUCTEMHBIC 3HAHHS TI0 OPTAaHMYECKOW XUMHUHU JJIsi OOBSICHEHHS] WM TIPOTHO3WPOBAHUS
SABJICHUM, UMEIOLIMX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHl M0 XUMHUYECKUM (OpMyJiaM U
YpPaBHEHHUSAM XHMHYECKHUX PEaKIMi ¢ HMCIHOJIb30BaHHEM (PH3UUECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJUYECTBO BEIIIECTBA), XapaKTEPUIYIOIINX BEIIECTBA C KOJUYECTBECHHOM
CTOPOHBI: PacCYEThl MO HAXOXKJICHUI0O XUMUUYECKON (OpMyJIbl BElIeCTBa MO HU3BECTHBIM
MAaCCOBBIM JIOJISIM XHMHUYECKHUX DJJIEMEHTOB, MPOAYKTaM CrOpaHMs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHA: MPOTHO3MPOBATH, AHAIM3UPOBATh U OIICHUBATH C
NO3ULUNA 3KOJIOTHYECKOW 0€30MacHOCTH MOCIEACTBUSA OBITOBOM M NMPOU3BOJACTBEHHON
NEATeIbHOCTH 4YEJIOBEKa, CBS3aHHOW C TMepepabOTKOM BEIIECTB, UCIOIb30BaTh
MOJIyYEHHbIC 3HAHUS JUISl TPUHATHS TPAMOTHBIX PEIICHUH mpoljieM B CHUTyalUsX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTH YMEHHMIA: CaMOCTOSITEJILHO INIAHUPOBATH M TTPOBOJUTD
XUMHUYECKUH AKCIEPUMEHT (TIOTydeHHEe U M3YyYeHHE CBOWCTB OPraHUYECKUX BEIIECTB,
Ka4eCTBEHHbBIC PEAKIMU YTJIEBOJAOPOJIOB PA3IMYHBIX KJIACCOB U KHCJIOPOJICOICPKAIIMNX
OPTaHUYECKHX BEIIECTB, PEIICHHWE SKCICPUMEHTAIBHBIX 33/Ja4 MO PACIO3HABAHUIO
OpPraHMYeCKHUX BEIIECTB) C COOJMIOJACHUEM TIpaBUJI OE30IACHOTO OOpaIICHHUS C
BEIlIECTBAMU U J1a0OpPaTOPHBIM 00OpyJI0BaHHEM, (OPMYIUPOBAThH 117 HCCISIOBAHMUS,
NPEACTaBIATh B Pa3IuyHON ¢dopme pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UPOBaTh U
OIIEHUBATh UX JIOCTOBEPHOCTDH; CHOPMUPOBAHHOCTh YMEHHUIA:

coOJio1aTh MpaBujia HKOJOTMYECKU II€J€COO0pPa3HOro IMOBEICHUS B OBITY U
TPYIOBOM JEATELHOCTH B IIEJSX COXPAHEHUsS] CBOETO 3I0POBbS, OKpYXKaoIIeHh
MPUPOJTHON CPEeJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCHCTBUS HA JKUBBICE OpPTraHU3MBbI
OIPEICTIEHHBIX OPTAaHUYECKUX BEIIECTB, IOHMMAs cMbICT TToka3zaress [1JIK;

aHAJM3UPOBATh 11€71€CO00Pa3HOCTh TMPUMEHEHUS OPraHWYECKHX BEIISCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK -TI0JIb3a;

c(hOpMHUPOBAHHOCTH YMEHHIA: OCYIIIECTBJISITh 1I€JICHAIIPABICHHBIN MOUCK
XUMHUYECKON WH(OpMaMy B pas3IMYHBIX HCTOYHHMKAX (HaydHas W y4eOHO -HaydHas
JUTEpaTypa, CpelIcTBa MaccoBod wuHpopManuu, WHTEpHET W Jpyrue), KPUTUIECKU
ananusuposams XUMHUYECKYIO WH(OpMaIUIo, nepepabamwvisams €€ W ucnoavsosams B
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3a1a4eil.



11 KITACC

[IpenmeTHbIE pe3ynabTaThl OCBOEHUS Kypca «OOIas M HEOpraHuyecKas XUMUS»
OTPaXkKaloT:

c(hOpMHUPOBAHHOCTH MPE/ICTABIICHUN: 0 MaTepuaIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIICHUW MPHUPOJbI, O MECTE U 3HAYCHUU XUMUU
CHUCTEME €CTECTBCHHBIX HayK M €€ poJid B O00ECreYeHUH YCTOWYUBOTO Pa3BUTHS,
peleHu mpodieM 3KOJIOTMYECKOM, SHEPreTHYEeCKOM M TMHINEeBO O0e30MacHOCTH,
Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB, HOBBIX MCTOYHUKOB DHEPTHH,
obecreueHny pauoOHAIBLHOTO MIPUPOIOTIOIL30BaHMS, B (DOPMUPOBAHUN MUPOBO33PCHUS
¥ 00Imel KyJabTyphl YEJIOBEKa, a TaKXKe AKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBbIO U IPUPOTHOM CpeEIE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOPas BKIIFOYAET: OCHOBOMNOJIATAOIINE
MOHATUS - XUMUYECKUM JIEMEHT, aTOM, SIAPO aToMa, U30TOIbI, AIEKTPOHHAs 000JI0UKa
aToMa, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOEC M BO30YKIEHHOE COCTOSHHS aTroMma,
rUOpUIN3aus aTOMHBIX opOuTane, WOH, MOJIEKYa, BAJICHTHOCTb,
ANIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKash CBs3b (KOBaJIGHTHAas,
MOHHAs, MeTa/UInYecKasi, BOJOPOJHAs), KpUCTaUIMUECKas pemeérka, XuMHuecKas
peakuus, pacTBOp, JIEKTPOJUTHI, HEIIEKTPOIUTHI, SJIECKTPOIUTHUYECKAS THUCCOLMALIMS,
CTENEHb JUCCOLMALNKU, BOJOPOJHBIA TMOKAa3aTelb, OKHCIHUTENb, BOCCTAHOBUTEIND,
TETI0BOM A((PEKT XMMUUECKON PEAKIIUU, CKOPOCTh XUMUUYECKOU PEaKIuu, XUMUYECKOe
paBHOBECHE;, TEOPUM M 3aKOHbI (TEOpHsS  AJICKTPOJIUTHYECKOW  JIUCCOLMAIIUH,
nepuoanuecknii 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHUS] MAacChl BEHIECTB, 3aKOH
COXpPAaHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUUECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA
COCTaBa BENIECTB, 3aKOH JICHUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3BIK
XUMHUM, MUPOBO33PEHUYECKUE 3HAHMS, JIeXKAIMEe B OCHOBE MOHWMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKUX SBJICHUN; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, MOHHO-MOJIEKYJIPHOM M HAJAMOJIEKYJSIPHOM YpPOBHSIX;
NPEACTABICHUSI O MEXaHM3MaX XHUMHYECKHUX peaKUuid, TEPMOJUHAMUYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHHs, O XHUMHYECKOM PaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CUCTEMaX; (PaKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX, COCTaBe,
MOJIYYCHUH W O€30MaCHOM HCIOJB30BAaHUHM BAKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B
ObITYy W TPAKTUYECKOW [EATETLHOCTH YEJIOBEeKa, OOIMX HAyYHBIX MPUHIIANAX
XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI:  BBISIBJISTH XapaKTePHbIC MPU3HAKU MOHITHH,
ycmaHasauseams HUX B3alMOCBA3b, UCNOIb308amMb COOTBCTCTBYIOH_[I/IC TIOHATUS HpI/I
OTNMCAaHUM HEOPTAHWYECKUX BEIIECTB U UX MPEBpaICHUIH;

c(hOpPMUPOBAHHOCTh YMEHHUSI HCIOJB30BaTh XWMHYECKYIO CHUMBOJUKY ISt
cocTaBlieHHs] (HOPMYJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIU, CHCTEMaTHYECKYIO
Homenkaarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIbHBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHsSI OMPEAENATh BaJCHTHOCTh WM CTENEHb OKHUCIICHUS
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XUMHUYECKUX 3JIEMEHTOB B COEMHEHUSX, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAs,
MeTaJuInYecKasi, BOJOPOAHAS ), TUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJA
XUMUYECKOM CBS3M W TUIMA KPUCTAUIMYECKOM pEmETKH, OOMEHHBIM W JOHOPHO-
aKILEITOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHHI: KJIacCU(UIUPOBATH: HEOPTraHUYECKHE BEIECTBA IO
UX COCTaBy, XMMHMYECKHE PEaKlMUd MO pa3IMYHbIM MpU3HAKaM (YHCIy U COCTaBy
pearupyromux BEIIeCTB, TEIJIOBOMY J(G(dEeKTy peakuud, H3MEHEHHIO CTeleHeu
OKHCJICHUS  DJIEMEHTOB, OOpaTHMMOCTH, YYacTHIO Karaju3atopa W  JIpyrue);
CaMOCTOSITENIBHO 6bi0upams OCHOBAHUS M KPUTEPUHU IS KIACCHU(PUKALMKU U3Y4aeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUN;

c()OPMUPOBAHHOCTh YMEHHUSl PacKpblBaTh CMBICI MNepHoauueckoro 3akoHa JI.M.
MenpeneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHU: XapaKT€pU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XUMHUYECKHUX BJEMEHTOB MepBOro-ueTBEpToro mnepuoaos Ilepmonnueckoi
cucrembl J[.M. MeHnneneeBa, HCHONB3ysl MOHATUSA «IHEPTETUYECKHE YPOBHIY,
(QHEPreTHYECKUE MOOYypOBHU», «S-, P-, "-aTroMHbBIE OpOUTaIU», «OCHOBHOE U
BO30Y)X/IEHHOE JHEPreTUYECKUE COCTOSHHS aToMa»; OOBSACHATh 3aKOHOMEPHOCTHU
U3MEHEHUS] CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUH 0 IEpUOJaM U Tpynmnam
[Tepuonnueckoit cucrtemsl J[.MI. MeHneneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB
AJIIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JIOYEK;

c(OpMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKUE
CBOMCTBA BEILECTB PA3JIMYHBIX KIIACCOB, noomeepiicdams CyIIECTBOBAHUE T€HETHUECKON
CBS3U MEKy HEOPraHMYECKUMU BEIIECTBAMHU C ITIOMOILbIO YPaBHEHUI COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIHI;

c(OpPMUPOBAHHOCTb YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHUCJIUTEIILHO
BOCCTAHOBUTEJIBHBIX PEAKLUN IMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca 3TUX
peakuuii; peakuuii HOHHOro oOMeHa MyTEM COCTaBJIEHUS UX MOJHBIX U COKpAIIEHHBIX
VMOHHBIX YPaBHEHUH; pEaKIMM THIPOJIN3a; PEaKIInii KOMILIEKCOOOpa3oBaHus (Ha MpuMepe
I'HJIPOKCOKOMIUIEKCOB LIMHKA U aJFOMUHHUS);

c(OPMUPOBAHHOCTH YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHNUS XUMHUECKUX
peakuuii ¢ y4ETOM UX 3HEPreTHUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHHs CKOPOCTH
XUMHUYECKON pPEaKIMM B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKXKE XapakTep
CMELIEHUSI XMMUYECKOTO PABHOBECHUS O] BIMSHUEM BHEIIHMX BO3JIECHWCTBHM (ITPUHLUI
Jle larenbe);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh XUMUUYECKUE PEAKIUH, JICKAIIUE B
OCHOBE MPOMBIIIJIEHHOTO MOJYyYEHUS CEPHOM KHUCIOTHI, aMMHaka, oOllue Hay4dHbIE
OPUHIUIBI XUMUYECKUX MTPOU3BOJICTB; 11€71€CO00Pa3HOCTh MPUMEHEHHUSI HEOPTaHUYECKUX
BEILECTB B MPOMBILIJIEHHOCTU U B OBITY C TOYKH 3PEHUSI COOTHOLIEHUSI PUCK-TI0/Ib3a;

c(OpPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHUM O METOJaX HAy4HOrO IMO3HAHUS



SIBJICHUU IPUPOJIBI - HAOJIOIEHNE, U3MEPEHHE, MOJISTTUPOBAHNE, SKCIIEPUMEHT (peaTbHbIHI
Y MBICJICHHBIH), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUSI IPUMEHSITh 3TH 3HAHUS
pU HKCHEPUMEHTATHLHOM HCCIECIOBAHUU BEIIECTB M JJISI OOBSACHEHUS XUMHUUYECKUX
SIBJICHUM, UMEIOIIMX MECTO B IPUPOJIE, MPAKTUUYECKON NEATEIIbHOCTH YEJIOBEKa U B
MMOBCEHEBHOM JKHU3HMU;

c(hOPMHPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBS3h XWMHUYECKHX 3HAHUH C
MOHATUSIMU U TIPEJICTABICHUAMH JPYIHMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB sl OoJiee
OCO3HaHHOTO MOHUMAHMS MaTePUATILHOTO €AMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIH30BAHUEM MOHSITHM
«MaccoBas JI0JIsl BEIIECTBA B pACTBOPE» U «MOJISIPHAS KOHIEHTPALIHS; MacChl BEIIECTBA
Wi 00bEMa rasza 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WM 00bEMY OJTHOTO M3
YYacTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOTO »3d@deKkTa peakiuu; 3HauYeHUs
BOJOPOJHOIO TIOKAa3aTelid PacTBOPOB KHCIOT M LIENOYEH C H3BECTHON CTENEHbIO
U CCOLMAIMK; Macchl (00BbEMA, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIIMH, ECITH OJHO U3
HMCXOJHBIX BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOM MacCOBOW JOJIEH
PacTBOPEHHOTO BEILIECTBA UJIM IAHO B U30BITKE (MMEET IPUMECH ); JOJIM BBIXOJIa MPOAYKTa
peakiuu; 00BEMHBIX OTHOIIIEHUM Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI1:CAMOCTOSATENIHHO IJIAHUPOBATH U MIPOBOJIUTH
XUMHUYECKUN HIKCIIEPUMEHT (MPOBEJCHUE peaKIMil MOHHOTO OOMEHAa, MOATBEPKICHUE
KaUEeCTBEHHOI0 COCTaBa HEOPTraHMYECKHUX BEILECTB, OINPEIEICHHUE CPEIbl PACTBOPOB
BEIIECTB C TOMOIIBIO HHJUKATOPOB, M3YyUYCHHE BIMSHUS Pa3IUYHBIX (HaKTOPOB Ha
CKOPOCTh XHMMHYECKOM pEaKIuu, PEUICHUWE SKCIEPUMEHTAIbHBIX 3ajlad [0 TeMam
«Metammey u «Hemertamnb») ¢ cobironeHreM MpaBuil 0€30MacHOTO OOpalleHus ¢
BEI[ECTBAMU U JIA0OPATOPHBIM 000pyI0BaHUEM, (GOPMYIHPOBATH I€]Ib MCCIEIOBAHUS,
npedcmaensims B Pa3IAYHON (QopMe pe3ysbTaThl IKCIEPUMEHTA, aHAIU3UPOSams W
OIIEHUBATh UX JTOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COONIOJATh TMpaBuia TMOJB30BAHUS XUMHUYECKOM
MOCy1I0M U J1a00paTOpHBIM 000pyAOBaHKUEM, OOpAIIEHHUsI C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKUMSIMU IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB, YKOJOTUYECKU
1e7eco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM NEATEIIBHOCTH B IIENSAX COXPaHEHUS
CBOETr0 3J0POBbS, OKPYKAIOIIEH MPUPOAHOM CPEAbl W JOCTHXKEHHS €€ YCTOMYHUBOTO
Pa3BUTHS, o0co3Haéamb OMACHOCTh TOKCHYECKOTO JCHCTBUS HA JKUBBIE OPTaHU3MBI
OIPEICTIEHHBIX HEOPraHMYECKHX BEIIECTB, MOHUMAas cMbIC) noka3aress [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHI:OCYIIIECTBIISTH IEJICHATIPABICHHBIN TTOUCK
XUMUYECKON MHPOPMAIINH B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO -Hay4IHast
JUTEpATypa, CPpeACcTBa MacCcoBOM nHpopMaruu, UHTEpHET U IpyTre), KPpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMaIHio, iepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHUHU C MOCTABJICHHON yueOHOM 3a1auei.
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