


HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo XMMHUU Ha ypOBHE CPEIHETO OOIIEro oOpa3oBaHUS
pa3zpaborana Ha ocHoBe DemepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
obOpazoBanuu B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS
benepanbHOl 00pa3zoBaTebHON IPOrpaMmbl cpeiHero oomiero oopazoBanusa(DOIl
COO), mnpencraBneHHbix B DenepalibHOM TOCYJapCTBEHHOM O0pa30BaTEIbHOM
crangapre COO, c¢ yuérom KoHuenuuu npenojaBaHusi y4eOHOTo mpeaMeTa
«Xumus» B oOpa3zoBaTelbHBIX opraHm3anusx Poccuiickoit  deneparnuuy,
peanu3youMX OCHOBHbIE 00pa30BaTesibHbIE TPOTrPaMMbl, © OCHOBHBIX MOJIOKEHUN
«Crparerum pa3Butusi Bocnutanus B Poccuiickoit denepanun Ha nepuos a0 2025
roaa» (Pacniopsiokenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha YpoBHE 0a30BOT0 M3YYEHHS 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAyyHOro oOpa3zoBanusa ywamuxcs 10-11 xmaccoB. Wsyuenue
npenMeTa, pealin3yeMoe B YCIOBUIX TUPPEpeHIIMPOBAHHOTO, 0a30BOT0 00yUEHHUS,
NpU3BaHO o0OecreunuTh 00HIE00pPa30BaTENbHYI0 U OOIIEKYIBTYPHYIO IMOATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JIJIsl aanTalli UX K OBICTPO MEHSIOIIMMCS
YCJIOBUSIM KU3HH B COIUYME, a TAKXKE JJIsI IPOJIOJKEHUSI O0YUEHHUS B OpTaHU3alHsIX
npoecCHOHANIBHOTO O00pa30BaHMs, B KOTOPBHIX XHMHS SIBISETCA OIHOW U3
MPUOPUTETHBIX JTUCUUILINH.

B mporpaMmme mno XuMHUU Ha3HAYEHUE MpeaMeTa «XUMHS» MOIydaeT
NOAPOOHYI0  MHTEpPIpETallui0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMU
nonoxkeHusasmMu GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IENieH, COmepKaHus,
pe3yapTaToB OOy4YeHUs M TPEOOBaHWM K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJIIOTCA CIEAYIOLIME BBINOIHSEMbIE TPOrpPaMMON IO
XUMUU QYHKIUU:

e UH(}OPMAIIMOHHO-METOMYECKAsd, peaau3aluus KOTOopoll obecrneynBaeT
MOJIyYEHUE TPEACTABICHUS O LENAX, COACp)KaHWHU, OOIIeH cTpareruu
oOyueHHs, BOCIUTAHUSI U Pa3BUTHS O0YUaIOIIUXCS CPEACTBAMH TMIPEAMETA,
M3y4aeMOro B paMKax KOHKPETHOTO MPOQHIs;

® OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMarpuBaeT
OmpeNieNIieHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUS M TOCJIEAO0BATEIHLHOCTH
M3y4YeHUsT y4eOHOTO marepuayia, KOJIMYECTBEHHBIX U Ka4€CTBEHHBIX €ro
XapaKTEePUCTUK; TMOAXOI0B K (POPMUPOBAHUIO COMAEPIKATEIHLHON OCHOBBI
KOHTPOJISI ¥ OIEHKH 00pa3oBaTeIbHBIX JOCTHKCHHM OOydJaroImuxcsi B
paMKax WTOTOBOHM artectaniud B (oOpMe EIUHOTO TOCYIapCTBEHHOTO
HK3aMEHa MO0 XUMHUH.

[Iporpamma aJist 6a30BOTO U3YYEHUS XUMUH:

® YCTaHABIMBACT WHBAPUAHTHOE IMPEAMETHOE COJEp’KaHue, 00sM3aTeabHOe
JUIST WU3Y4YEHUsT B paMKaxX OTHCNBbHBIX Mpoduieii, MNpeaycMaTpuBacT



pacupeneseHue M CTPYKTYPpUPOBAHME €ro IO KJIaccaM, OCHOBHBIM
cofiepKaTeIbHbIM JJMHUSIM/pa3ienaM Kypca;

e AT MIPUMEPHOE pacHpeesieHre yueOHOTO BPEMEHH, PEKOMEHTYEMOTO JISI
U3YYEHHUS OTAEIIbHBIX TEM;

e [peajiaraeT MPUMEPHYIO TOCJIENOBAaTeIbHOCTh H3Y4YEHHUs y4eOHOTro
MaTepuasia ¢ y4€ToM JIOTMKU MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAUYECKYIO MHTEPHPETALMIO LEIEeH U 3a1a4 U3y4eHUs MpeaMeTa
Ha 0a30BOM ypOBHE C y4ETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME
CpelHero oOmiero o0pa3oBaHUs, COACPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX — PE3YJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
POrpaMMBI CpeIHero o011ero oOpa3oBaHus (JINYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), @ TAKXEe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX ~ JEUCTBUI  OOy4arolmlerocss 1O OCBOEHHIO
COJEPKAHMS IPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpamMMe MO XMMHUH IPEAYyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4eHMEM XUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHusl. 3a mpeiesiaMi yCTaHOBICHHOM MPOTrpaMMOil 110 XUMHUH 00s13aTEILHOMN
(MHBapMAHTHOM) COCTABIAIONICH colepKaHUsl Y4eOHOro mnpeaMera «XUuMUs»
ocTaéTcs BO3MOXKHOCTh BEIOOpA €ro BapMaTUBHOM COCTABIIAOIIEH, KOTOpast T0JKHA
OIPENENATHCS B COOTBETCTBUU C HAPaBICHUEM KOHKPETHOTO NMpoduiist 00yyeHusl.

B coorBerctBMM ¢ KoHuenrtyaiabHbIMH mnojoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpPeIMETOB 0a30BOr0 M YIIYyOJIEHHOIO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO 00yYeHHsS Ha YpPOBHE CpPEIHEro ooOmero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YDIYOJNEHHOTO U3y4YEHHUS HalpaBlIeH Ha peaJu3aluio
IPEEMCTBEHHOCTH C MOCJIEIYIOIINM 3TAIOM [TOJy4YEHHUsI XUMUYECKOr0 00pa30BaHuUs
B paMKax HW3Y4YEHHUS CHEIHUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX
JUCLIUIUIMH B By3aX U OPTaHU3AIMAX CPEAHET0 MPpodheCCUOHATBLHOTO 00pa30BaHMUs.
B a1oli cBsI3M n3ydeHue npeamera « XuMush»» OpUEHTUPOBAHO IMPEUMYILIECTBEHHO HA
paciiupeHre M yniyOJIeHHe TEOpPEeTUYECKOM M MPaKTHUECKOM MOArOTOBKU
oOyyaromuxcsi, BbIOpaBIIUX OMNpeAeEHHbI Tpoduib 00y4YeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIEr0 IMOJYyYeHUs] XHMHUYECKOro oOpa3oBaHUs B
opraHuzanusx mnpodeccuoHaibHoro ooOpazoBanusi. Hapsiny ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO k mIaHupyeMbIM pe3ysibTaTaM OCBOCHHUs (henepanibHON
o0Opa3oBaTeIbHON MTPOTPaMMBbI CPEHETO OOIIET0 00pa30BaHUs U3YUCHHUE MPEaMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA pPEILIEHUE 3a/1a4 BOCHUTAHUS U COLUAIBLHOTO
pa3BuTusl oOydaronuxcs, Ha (OPMHUPOBAHUE y HHUX OOIIEHHTEIICKTYyaIbHBIX
YMEHUH, YMEHUH palMOHANIM3alMM y4eOHOro Tpyaa U OOOOIIEHHBIX CIIOCOOOB
NEATEIbHOCTH, MMEIOIINX MEKIUCUUIIMHAPHBIN, HAATPEAMETHBIN XapakTep.



CocraBmOIMME  IpeaMeTa «XUMUsS» Ha YpPOBHE 0a30BOr0  HM3y4YEHHS
SBJISIOTCSL 6a30BbIE Kypchl — «Opranudeckast XxuMus» U «OO011ast 1 HeopraHuyeckKas
xumus». [lpu ompeneneHnu MOAXOAOB K OTOOPY M CTPYKTYpHOH OpraHu3aluu
COJZIEPKaHUSI ATUX KypPCOB B IIPOrpaMMe MO XUMHUU 32 OCHOBY MPUHSITHI MTOJIOKEHUS
OI'OC COO o paznuuusix 0a30BOro M yriayOIEHHOTO YpOBHEN U3YUYECHUS MPEIMETA.

OcHoBy conepxaHus KypcoB «Opranuueckas xumuss» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYIHOCTh HPEIMETHBIX 3HAHMN U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs MpeaMeTa. JTa CHUCTeMa
3HAHUM TMOJy4YaeT OmNpeneiIEHHOE TEOPETUUYECKOE JIOMOJHEHUE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIIECTBEHHO OOJbIINI 00BEM (PaKTOIOTMUECKOTO Marepurara.
Tak, Ha yrIyOnEHHOM YpOBHE H3y4YeHHUS MpeaAMeTa oOecreueHa BO3MOXKHOCTH
3HAYUTENBHOIO YBEIUUEHHUS 00bEMA 3HAHUIN O XUMUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACILIMPEHUS U YIITYOJIeHUs PEACTABIECHUIN O CTPOECHUH
BELIECTBA, XWMHUYECKOM CBS3M W 3aKOHOMEPHOCTIX IHPOTEKAaHUs PpEaKUuH,
paccMaTpUBAaEMbIX C TOYKH 3PEHUS XUMHYECKOW KUHETHUKA W TEPMOAMHAMUKH.
N3yuenue nepuogmyueckoro 3akoHa u llepmonnyeckor CHUCTEMBI XHUMHUYECKHX
AIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MTPEICTABICHUAX
O CTPOGHHMHM aToMa. XHMHUYECKas CBsI3b OOBSICHSIETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U pa3pyLIEHUH, a TAKKE C TOUKH
3peHUs MEXaHU3MOB €€ oOpazoBaHus. M3ydyeHHwe THUIOB peakiuil AOMOJHSIETCS
dbopMHpOBaHUEM MPEACTABICHUN 00 DSIEKTPOXMMHUYECKMX Ipoleccax H
AIIEKTPOJIM3€E PACILIABOB U PACTBOPOB BELIECTB. B Kypce opraHn4eckoil XuMHH Ipu
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUN yrensercs ocoboe
BHHMAaHHE BOIIPOcaM 00 3IEKTPOHHBIX d((deKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX PeaKIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COAEPKAHUE KypPCOB XUMHH YIIIyOJIEHHOTO
YPOBHSI U3y4€HUS JIJIsl KJIACCOB omnpeeaEHHoro npodusis (TIaBHBIM 00pa3oM Ha UX
CTPYKTYPYy M XapakTep JOIOJHEHUH K OOIIel cHucTeMe NPEIMETHBIX 3HAHHI)
OKa3bIBAIOT BJIMSHUE CMEXKHBIE NpeaMeTbl. Tak, Hampumep, B COJAEpKaHHUU
npenMeTa Jisl KJIacCOB XUMHKO-(hU3UUEeCKoro nmpoduiist Oonblioe 3Ha4YeHue OymayT
MMETH AJIEMEHTHI Y4eOHOro MaTepuasia no oomei xumuu. IIpu u3yuenuun npeamera
B JIaHHOM CJTy4ae akIeHT OyJIeT c/iead Ha OOIIHOCTh METO/IOB MMO3HAHUS, OOIIIHOCTh
3aKOHOB W TEOpPUM B XHUMHM W B (U3MKE: aTOMHO-MOJIEKYJSIpHAs Teopus
(MonekynsipHast Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUH, 3AKOHBI
TEPMOJUHAMUKH, FIEKTPOIN3a, IPEICTABICHUS O CTPOCHUHU BEILIECTB U JIPYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMeTa JUIsl KIJIIAaCCOB XHMMKO-
ouonornyeckoro npoduiis OONbIIMIA yAeIbHBIA Bec OyleT MMETh OpraHHuYecKas
xumus. B aTom ciaydae npenocTapisieTcsi BOSMOXKHOCTD i 00jiee 00CTOSTENbHOTO
PacCMOTPEHHSI XUMUYECKOW OpraHU3aluy KJIETKA KaKk OMOJIOTUYECKON CUCTEMBI, B



COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTBHI, KAK JIUIIHIBI,
O€JIKH, yIIIeBO/bl, HyKJIEHNHOBBIE KUCIOTHI U ipyrue. [Ipu aToM 3HaHusA 0 cocTaBe U
CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPTaHMYECKUX BELIECTB CIIYXKarT
OCHOBOM /11 HW3y4Y€HHUs CYIIHOCTH MPOLECCOB (POTOCHHTE3a, JIbIXaHUS,
NUIIEBAPCHUS.

B mnnane ¢QopMupoBaHus OCHOB HAay4yHOTO MHPOBO33PEHHS, OCBOCHUS
OOIIEeHAYYHBIX METOIOB MO3HAHUS M OTBITa MPAKTHUECKOTO MPUMEHEHUS HAyYHbBIX
3HaHUU H3yYeHHE MpenMera «XuMus» Ha YDIyOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM MpEIMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHble NIpeaMeThl», «Marematuka u
uHpopMaTuka» U «Pycckuil SI3bIK U TUTEpATYypay.

[Tpu n3yuenuu yueGHOrO0 npeaMeTa «XUMHs» Ha yITyOIEHHOM YPOBHE TaKKe,
KaK Ha YpPOBHE OCHOBHOTO U CpeaHero odiiero oopazoBanus (Ha 0a30BOM YpOBHE),
3ajauyeil MEepBOCTENEHHON 3HAYMMOCTU SBIsSIETCS (DOPMHUPOBAHUE OCHOB HayKu
XUMHUH KaK 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOU JESITENIbHOCTU
YEJI0BEKA M OAHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Penienne 3Tol 3aaaum Ha
yIIyOJEHHOM YpOBHE H3YYEHHS MpeAMETa MPEANoaraeT peajn3aluio TaKUX
1eJIeH, KaK:

e (GopMuUpOBaHUE MPEJICTABICHUNA: O MaTEpUaJbHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBJICHUN IPUPOABL, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poiu B 00ecHeuyeHuu
YCTOWYMBOIO  pa3BUTUSl  YEJIOBEYECTBA: B  pEHIEHUH  poliem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH
MEJIVLIHAHBI, CO3AHUU HOBBIX MAaT€pUasoB, HOBBIX HCTOYHUKOB DHEPIUU, B
00EeCreueHnr PalMOHAILHOTO MPHUPOJAONONb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyIbTypbl YEJIOBEKa, a TaKXKe HKOJOTUYECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEE;

e OCBOCHHE CHUCTEMBbl 3HAHHUM, JIEKAIIMX B OCHOBE XUMMUYECKOU
COCTABJISOLLEH €CTeCTBEHHO-HAyYHOU KapTHUHBI MUpa: GyHIaMEHTAIbHbIX
MOHATHUM, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HAa pPa3HbBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAIMOJIEKYJISIPHOM, O  TEPMOAMHAMHUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHWS XUMHUYECKHUX PEaAKLUHU, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 00X
HAy4YHBIX NPUHIMUIIAX XUMUYECKOTO MTPOU3BOJICTBA;

e (dopmupoBaHue y o0yJaroImmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKHX 3HAHUU 11 OOBACHEHMUS
KJIIOUEBBIX HJEH U MpoOieM COBPEMEHHOM XHWMHUH, Al OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;



TPaMOTHOTO PENIeHHs MPo0IeM, CBI3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJM3a U OIEHKH C IMO3MITUI SKOJIOTHISCKON 0€30IMacCHOCTH I10CIICCTBHI
OBITOBOM M MPOW3BOICTBEHHOW JEATEIBHOCTH YEJIOBEKA, CBA3aHHOM C
XUMHUYECKHUM MPOU3BOJICTBOM, MCIIOJIB30BAaHUEM U TIepepaOdO0TKOM BEIIECTB;

e yryOsieHue MPEeACTaBISHUM O HayYHBIX METOJIaX MO3HAHMS, HEOOXOTUMBIX
JUI TPUOOpETEeHHs YMEHUW OpHUEHTHPOBAaTHCS B MHpPE BEIIECTB U
OOBSICHEHUS XUMUYECKHX SIBICHHH, HMMEIONIUX MECTO B TPHUPOJAE, B
MPAKTUYECKOUN NEATEIBHOCTA U TOBCETHEBHOW JKU3HM.

B nmnnane peanuzanuu NEpPBOOYEPEIHBIX BOCHMUTATEIbHBIX W Pa3BUBAIOIIMX
GYHKIHMM [EJTOCTHOM CHCTEMBI CPEIHEro OO0IIero oOpa3oBaHHUS NPH H3yUYCHUH
npeaMeTa « XuMus» Ha yIITyOoJa€HHOM YPOBHE 0COOYIO aKTyallbHOCTb MPUOOPETAIOT
TaKue LeJU U 3a/1a4i, KaK:

® BOCHUTaHHE YOEKIEHHOCTH B I[I03HABAEMOCTH SIBIICHUI TPUPOIHI,
YBOXEHUSI K TMPOIECCY TBOpUECTBA B OOJIACTH TEOPETUUYECKUX U
MPUKIIAIHBIX HCCIEAOBAaHUNA B XUMHHU, (POPMHUpPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTUE MOTHBAIMU K OOYYEHHMIO U TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CAMOBOCIIMUTAHMIO  HAa  OCHOBE  YCBOCHHS
00111e4eI0BEUECKUX [IEHHOCTEH;

® Ppa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJbHBIX U TBOPUYECKHUX
crocoOHOCTel oOywaromuxcsi, (OPMHpPOBAHHWE Yy HHUX CO3HATEIHLHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCTICIITHOW TTPO(PeCCHOHAIBHON M OOIIECTBEHHOM JACATEILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 370pOBbIO M MOTPEOHOCTU B
3I0pOBOM 00pa3e KU3HU;

e (opMupoBaHHE yMEHUH M HaBBIKOB Pa3yMHOTO IPHUPOJIOINOJIB30BAHMUS,
Pa3BUTHE SKOJIOTHUUECKON KYJIBTYphI, TPUOOPETEHUE OMbITa 00IECTBEHHO-
TIOJIE3HOM SKOJIOTUYECKON JEATETbHOCTH.

OOmiee 4YKCIIO YacoB, MPEAYCMOTPEHHBIX JJISI WU3YYEHHUS] XUMHHM Ha YpOBHE
cpenHero ooiiero oopasoBanus, coctapisieT 134 yaca: B 10 kiacce — 68 yacoB (2
gaca B Henelno), B 11 kimacce — 66 yacoB (2 yaca B HE/ICIIO).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teopusi cTpoeHNsi OPpraHUYeCKHUX COETUHEHUIA.

[Ipenmet u 3HaYEHUE OPTraHUYECKONW XUMUU, MPECTABICHUE O MHOTO00Opa3uu
OpTraHUYECKUX COCAUHEHUM.

DJEKTPOHHOE CTPOCHHUE aroma yriiepoja: OCHOBHOE M BO30YXIAEHHOE
COCTOsIHUA. BalleHTHbIE BO3MOXHOCTH aToMa ymiepoja. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCTUHEHUX. THUIThl THOPUAN3AIlMY aTOMHBIX OpOUTaliel yrieposa.
Mexanu3mbl  00pa3oBaHUsl KOBAJICHTHOM CBS3W (OOMEHHBIH W JJOHOPHO-
aKLEeNnTOpHbIN). THUMBl MEepeKpbIBaHWA AaTOMHBIX OpOuTaliel, G- U T-CBS3M.
OpunapHasi, qBOMHAs U TpoiHas cBsi3b. CocoOBI pa3phiBa CBSA3EH B MOJICKYJIax
opraHuuyeckux BemlecTB. [loHsiTHE O CBOOOJHOM paaukajne, Hykiaeopuiae u
ANeKTpoduIe.

Teopusi cTpoeHMsT OpraHudeckux coeauHeHuid A.M. bBymiepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUCHUE TEOPUH CTPOCHHS
OPTraHUYECKUX COCIUHEHUI. MONeKylIsipHbIE U  CTPYKTYpHbIE  (POpPMYJIBIL.
CrpykTypHble (OpPMYNIBI  pPa3IMYHBIX BHUAOB: pa3BEPHYyTas, COKpallEHHas,
ckenetHas. M3omepusa. Bunpl wn30oMepuM: CTPYKTypHasi, HPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COSIUHEHUN (MHTyKTUBHBIN U
MEe30MEepHBIN 3D PEKTHI).

[IpencraBnenne o KilaccU(pUKAUUKU OpraHUYecKux BemecTB. [loHsTne o
¢byHkumonanbHou rpynne. ['omonorus. ['omonornueckue paasl. Cuctemaruyeckas
HOMeHKarypa oprannueckux coeauHeHuil (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTJEIbHBIX MPEICTABUTEIEH.

OcobeHHOCTH U KjiaccU(UKAIUS OpraHUYecKux peakiuuil. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUN B OPraHUYECKON XUMUHU.

OKCIEpUMEHTaIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB U UX MPEBPAIICHUI:
O3HAKOMJICHHE C 00pa3IlaMu OPTaHMYECKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPraHMYECKUX BEILIECTB MPU HArpeBaHuu (IUIaBJICHUE,
OoOyIMIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJAENEH MOJEKYA OpPraHHMYECKUX
BEIIECTB.

YrieBoaopoasbl.

Ankanbl. [oMomoruueckuii psii akaHoB, o01mias Gopmyiia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOIEKYI allKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX OpOuTanel yriepoja, 6-cBsi3b. DuU3HUECKHUE CBOMCTBA
aJIKaHOB.



XHWMUYECKHME CBOWCTBA AQJKAHOB: pPEAKIUU 3aMEILICHHs, W30MEpHU3aluH,
JNErUAPUPOBAHMS, IUKIN3ALMH, IINPOJIA3a, KPEKUHra, ropenus. llpeacrasnenne o
MEXaHU3ME PEaKIMi paIuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOMyuyeHUs U MPUMEHEHHE aJIKaHOB.

[Muknoankanel. O0Omas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHUS U XUMHUECKHX CBOMCTB MaJbIX (I[UKJIONPOIIaH, IIMKJIOOYTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOT€KCaH ) HUKI0AIKaHOB. CrioCcOOBI MOIyYeHUs U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. [oMonornueckuil psi ankeHoB, oOmias (Gopmylia, HOMEHKIIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AIKEHOB, SP>-TUOpHIN3ALIMS
aTOMHBIX OpOuTanel yriepoaa, 6- u m-cBsizu. CTpyKTypHas M TeoMeTpudecKkas (I1iuc-
TpaHc-) u3zomepus. Dusmyeckue cBOICTBA aJIKEHOB. XHWMHUYECKHE CBOMCTBA!
peaKkUUy TPUCOCAUHEHMs, 3aMEIICHUSA B O-II0JOKEHHE IPHU JIBOWHOU CB:A3H,
nonumepusanuu u okucienusd. [Ipasuno MapkoBHuKoBa. KauecTBEHHbIE peakIuu
Ha JABOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS! U IPUMEHEHHUE AJIKEHOB.

Anxanuensl. Knaccudukaius ankagueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymynupogantvle). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonumepu3zanns conpsykEHHBIX
nueHoB. CriocoObl MONY4YeHHsI U IPUMEHEHUE aJIKaIueHOB.

Ankunbl. ['oMoorudeckuil psii aikuHOB, oO1as GpopMysiia, HOMEHKIATypa U
MU30MeEpHUs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKUHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTaneil yriepoga. Ou3nueckue CBOWCTBA AJIKHUHOB.
XUMHUUYECKUE CBOWCTBA: PEAKLIMU IPUCOCANHEHNUS, TUMEPU3ALIMHA U TPUMEPU3ALINH,
OKHUCJICHUA. KHUCIIOTHBIE CBOMCTBA aJJKUHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuu Ha TPOHHYIO CBA3b. CrIOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJKAHOB.

ApomaTtnueckue yrieBoaopoasl (apeHbl). [omomormyeckuil psii apeHoOB,
obmiast popmyna, HOMEHKIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH3oma. PU3NYecKHue CBOWCTBA apeHOB. XHUMUYECKHE
CBOICTBa OEH30JIa ¥ €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIIeHUs] B OEH30JbHOM KOJIbLIE U
YITIEBOAOPOIHOM paaMKale, PEakUMU NPUCOCIUHEHUS, OKHCIECHHE TOMOJIOTOB
oenzona. IlpencraBnenue 00 OPHEHTHPYIOIIEM JCHUCTBUU 3aMECTUTENCH B
OCH30JLHOM KOJIBIIE Ha TIPUMEpPE aJIKUIBHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKHX CBOUCTB ctupoia. [lomumepuszanus ctuporia. CnocoObl MOIy4YeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOAOPOAOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIC Ta3bl. HedTh U €€ mpoucxoxacHue.
KameHHbIi yronb ¥ IpoayKkThl ero nepepadotku. CrnocoObl nepepaboTku HeTH:



MEPErOHKa, KPEKUHT (TePMUYECCKHM, KaTaTUTHYECKU), PU(DOPMUHT, MTHPOIH3.
[TponykTel nepepaboTku HE(PTH, UX TPUMEHEHNE B IPOMBILIUIEHHOCTH U B OBITY.

['eneTrueckas CBSI3b MEXY Pa3IMUHBIMU KJIACCAMHU YIJIEBOAOPO/IOB.

DJEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMeIleHUs] TajlloTeHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIY, IHAHOTPYIIIY,
aMmuHorpytiy. /[elicTBue Ha raJOreHIPOU3BOIHBIEC BOJTHOTO U CIIUPTOBOTO PACTBOpa
ménoun. B3auMoaencTBrue QUraioreHajJikaHOB ¢ MarHueM W IUMHKOM. [loHstue o
METaJUIOOPTaHUYECKUX COeNUHEeHMsIX. Vcmonp30BaHHE TaIOreHNPOU3BOAHBIX
YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPTraHUYE€CKUX BEIIECTB.

DKCHEpUMEHTAIbHBIE METOAbl HM3yYeHHsS BEIIECTB M HUX MpeBpalleHUi:
n3y4YeHHE (PU3UYECKUX CBONCTB YITICBOIOPOAOB (PacTBOPUMOCTH), Ka4eCTBEHHBIX
peaklMii yrIeBOAOPOJOB Pa3IMYHBIX KJIAcCOB (0OecIBeUMBaHUE OPOMHOM WIIN
MOJIHOM BOJIbI, pacTBOpa IMEpMaHTaHaTa Kallis, B3aUMOJICHCTBHUE alleTUJICHA C
aMMUa4YHbIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE yTiIepo/ia
¥ BOJIOPOJla B OPraHMYECKUX BEILECTBAX, MOJIYYECHHE STUJICHA U U3YYCHUE €ro
CBOMCTB, O3HakomjeHue ¢ koiekiusiMu «Hedts» u «Yromaws», ¢ oOpasuamu
IJ1acTMacc, KaydyyKOB M PpE3UHBI, MOJIECIMPOBAHUE MOJIEKYT YIJIEBOJAOPOJAOB U
raJOT€HIIPOU3BOJHBIX YITIEBOAOPO/IOB.

Kucsopoacogep:xammue opraHnecKue COeJUHECHUs.

[IpenenpHbie OgHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYHT (Ha MpuUMeEpe
METaHoJIa U JTaHona). lomonmornueckuil psna, oOwas Qopmyna, wu3oMepus,
HOMEHKJarypa U  kiaccuukamus. Du3nueckue CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBA3M MEXAY MOJEKYJIaMH CIHPTOB.
XUMHYECKHE CBOWCTBA: pEaKIMU 3aMEIIeHUs], JETUApATallid, OKUCICHUS,
B3aUMOJCHCTBHE C  OPraHMYECKMMHU W  HEOPraHUYECKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eHCTBUE 3TaHOJA U METAHOJIA
Ha opranu3M uenoBeka. CrmocoObl TONYYEeHHS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 2pupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3UUECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroaroMHbl€ CHUPTHI — OTUJICHIJIMKOIb U TIULEpUH. DU3MYECKHE HU
XUMHUUYECKHE CBOWCTBA: PEAKIIMU 3aMEILICHHS, B3AUMOJIEUCTBUE C OPTaHUYECKUMH U
HEOPTaHWYECKUMH KHUCIOTAMH, KAaY€CTBEHHAS PEaKIMs HA MHOTOATOMHBIE CITUPTHI.
[IpencraBineHne 0 MEXaHU3Me peakiii HyKJIeo(pUILHOTO 3aMelieHus. JleficTBue Ha
opraHu3Mm uesioBeka. CriocoObl MOTy4eHUs 1 TPUMEHEHUE MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aWUMHOE BIUSHHE THUIPOKCOTPYIIBI |
OenzonpHOTO sipa. Dusnueckue cBoiicTBa (PpeHoma. OCOOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KadecTBeHHble peaknuu Ha (eHon. TOKCHYHOCTH (eHoa.
CrnocoObl ostydyeHus 1 npuMenenue penona. GenondopmanbaeruHas cMoa.



KapOonunbHbIe COEIMHEHHS — albJAECTHABl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOHN Tpynmbl. [OMoorudyeckue psiabl aabAeTUAOB M KETOHOB, 0OIIas
dopmyna, u3oMepusi U HOMEHKIaTrypa. PHU3MYECKHE CBOWCTBA albJIETHAOB H
KETOHOB. XMMHYECKHUE CBOWCTBA AJIbJACTHUJIOB U KETOHOB: PEAKIIMU NPUCOCIUHEHUSI.
OxucieHrue anbJeruioB, KayeCTBEHHbIE peakluu Ha anbaeruibl. CrocoOsl
MOJIy4YE€HHS U IPUMEHEHHE aJIbJIETHIOB U KETOHOB.

OIHOOCHOBHBIE IMPEAEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJl KapOOHOBBIX KUCIHOT. M3oMepus u HoMeHkiarypa. dusnyeckue cBONUCTBa
OJTHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHble CBA3UM MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TEepU(PHUKAINKN, PEAKIHUH C YYaCTHEM YIJIEBOJOPOIHOTO pajHKaa.
OcoOeHHOCTH CBOMCTB MypaBbHHOW KHUCHOTHL. [loHSATHE O TNPOU3BOTHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3pupax. MHoroobpasue kapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENpPEENbHBIX M apOMATUYECKUX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHUCJIOT, THIPOKCHUKApOOHOBBIX KHUCIOT. [IpeacraBuTenu BbICIIMX
KapOOHOBBIX KHCIJIOT: CT€apHHOBAas, MaJbMUTHUHOBAs, OJEUHOBAA, JUHONEBAS,
JuHONeH08as KUCIOThl. COoCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbsle >¢upbl. Tomonoruueckuit psg, obmas ¢opmyna, U3oMepus U
HOMEHKJIaTypa. PU3NYEeCKue M XUMHUYECKHE CBOMCTBA: THIAPOIU3 B KUCIOW M
HIECTIOYHOU Cpejie.

Kupsi. Ctpoenue, pu3nvuecKkue 1 XMUMAYECKUE CBOMCTBA KMPOB: TUIPOIU3 B
KHUCIION U 1esiouHo cpefe. OCOOEHHOCTH CBOMCTB KHUPOB, COMECPKAIINX OCTATKU
HETPEIEIbHBIX JKUPHBIX KACIOT. JKUphI B IPUPOZE.

MBpBLT4 Kak COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO61as xapakrepuctuka yreBojoB. Kinaccudukauus yrieBogoB (MOHO-, -
U mnojucaxapuabl). MoHocaxapuabl: DIIOKO3a, (QPyKTo3a, TajlakTo3a, pudo3a,
ne30kcupudo3a. Ou3ndeckre CBOMCTBA U HaxoXaeHue B mpupozae. dorocuHres.
XUMHUUYECKUE CBOMCTBA INTFOKO3bI: PEAKIIMU C YUYACTUEM CIIMPTOBBIX U aJIbJIETUTHOU
rpynn, CIUPTOBOE MU MOJIOYHOKHCIOE OpokeHue. [IpumeHeHue TDIIOKO3bl, €€
3HAYEHUE B KU3ZHEIEATEIbHOCTH opraHusMa. Jlucaxapuisl: caxapos3a, MajibTo3a U
JakTo3a. BoccranaBnuBaroye 1 HEBOCCTAHABIMBAKOIIME qucaxapubl. ['uaponus
nucaxapunoB. Haxoxnenue B nmpupoae u npumeHenue. [lonucaxapuasl: kpaxmad,
[JIMKOTeH M 1eiuttono3a. CTpoeHue MaKpOMOJIEKYJd Kpaxmajia, DNIHMKOTeHa |
uemnono3bl.  dusmyeckne CBOWCTBA KpaxMmaja M IEJUTI0I03bl. XHUMHUYECKUE
CBOICTBa KpaxmaJia: THAPOJIN3, KaueCTBEHHAs peaklus C HOAOM. XUMHUYECKHE
CBOMCTBA LIEJUTIONIO3BL: TUAPONIN3, MOITydeHHe 3(pupoB nemnonao3bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M UX IPEBPAILECHHIA:
PacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJEHCTBHE 3TAHOIA C HATPUEM,



OKHCJIEHHE 3TWJIOBOTO CIHPTA B JBJACTUJ HA PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHCIIEHHE STUJIOBOTO CIHUPTa AUXPOMATOM Kaiusl (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAUECTBEHHBIE PEAKIHUH Ha aibAeTHabl (C THUAPOKCHIOM
nuammuHcepeopa(l) u ruapoxcuaom meau(Il)), peakius riunepruHa ¢ TUAPOKCHIOM
menu(Il), xumudeckre CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBHE
pacTBopa nroko3bl ¢ ruapokcuiom meau(ll), B3anmoseiicTBie kpaxmana ¢ HOJOM,
pelIeHrEe HSKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «CroupTel U (PEHOJBI»,
«KapOoHoBsie KUCIOTHI. CIOXKHBIE 3DUPBD».

A3oTcoaepskaniue OpraHu4ecKue CoeJMHeHHU.

AMMHBI — OpraHUYeCKHUEe NPOU3BOJHBIE aMMuaka. Kiaccudukanus aMuHOB:
anudaTHdecKue W apOMAaTUYECKHE; TEPBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Ctpoenue Monekyn, obmas (opmyna, U30Mepusi, HOMEHKJIaTypa U (pusnueckue
cBOicTBAa. XMMHYECKOE CBOMCTBA ann(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
aNKWIMPOBAHUE, B3aUMOJCHCTBUE NMEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Conu anKuiIaMMOHUS.

AHWIVH — IPEACTABUTENb AMUHOB ApOMATHYECKOTO psa. CTpOeHUE aHWIIMHA.
B3auMHOe BiMsSHME TpynI aroMoB B MoJeKyle aHuwimHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHuiuH. CriocoObl
MOJIyYeHHUs] M TpPUMEHEHHE anudarnyeckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTpOOEH301a.

Amunoxkucnorel. Homenknarypa u nzomepusi. OTaeNbHbIE TPENCTABUTENN O
AMUHOKUCJIOT: TIIMIUH, aJJaHUH. OU3NYECKUE CBOMCTBA AMUHOKHUCIIOT. XUMUYECKHE
CBOMCTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHH, peakKius
MOJIMKOH/ICHCAIINHM, OOpa3oBaHUE MENTUIHOW CBs3U. buonornueckoe 3HAYCHHE
aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 MIENTHIOB.

benku kak npupomHeie monuMepbl. llepBuyHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OenkoB. XHMMHYECKHE CBOWCTBAa OEJIKOB: TUIPOJIU3, JEHATyparus,
Ka4eCTBEHHBIC pEaKINu Ha OeJIKH.

DKCIIEPUMEHTAJIbHBIE METOJbl M3YYEHHS BELIECTB W HX NPEBPALICHUM:
pacTBOpeHHe O€IKOB B BOZE, JEHATypauus OEIKOB NpPU HArpeBaHWUM, LIBETHHIC
peakuuu Ha O€JIKM, pEIIEHUWE OKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaM
«A30TCcozepKale OpraHnu4ecKue COeTMHEeHUs» U «Pacno3HaBaHne OpraHnyeCcKux
COCIMHEHUI.

BbicokoMosIeKyJIsIpHbIE COeIUHECHUS.

OCHOBHBIC TIOHSITHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUW: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IMMOJIMMEPU3ALMU, CPEAHSAS MOJIEKYJISIpHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUNW —
MOJIMMEPU3ALUS U TIOJIMKOHICHCALIUSL.



[Tonumepubie wmatepuanbl. I[lmactmacchl (TOJUATUIICH, TOJUIPOINUIIEH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ, IMOJUMETHIMETAKpWiIaT, IMOJIUKapOOHATHI,
nonudTUIEHTepedTanar). Ytunuzanus u nepepaboTka IiIacTHKa.

DacTOMEPBHI: HaTypaJbHbIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTagueHOBBIN, XJIOPOTPEHOBBIN, H30TIPEHOBBIN) U CHJIMKOHBI. Pe3uHa.

BonokHa: HaTypasibHbIE (XJIOTIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KallpOH U JIaBCaH).

[TonumMeps! crienuaabHOTO Ha3HaYeHUS (TedI0H, KeBIap, AMEKTPOIPOBOISIIINE
MOJIMMEPBI, OMopasiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHUs BEIIECTB W HX IPEBPALICHUN:
O3HAaKOMJIEHHE C O00pa3laMy NPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
KayyyKOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnble 3agaumn.

HaxoxneHne MONEeKyIsIpHOW (OPMYNBI OPraHUYECKOr0 COEAUHEHUS 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTAB, HAXOXKACHUE MOJIEKYISIPHON
(dbopMyIbl OpraHUYECKOTO COEAUHEHUSI 110 Macce (00BEMY) MPOTYKTOB CrOpPaHus, O
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) TPOAYKTOB PEAKIUU W/WIA HCXOIHBIX
BEIIECTB, YCTAHOBIIEHHE CTPYKTYpPHOU (OpPMYNBI OpPraHMYECKOro BEIIEeCTBa Ha
OCHOBE €ro0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB MOJNYYEHHS, ONPEAEICHUE JOJIU
BBIXO0J1a TPOAYKTa PEAKIUHU OT TEOPETUYECKH BO3MOKHOTO.

MexrpeamMeTHbIE CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NPU U3yYEHUH OPraHUYECKOM XMMUU B
10 kimacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHSATHM, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHBIN (hakT, THUIOTE3a,
Teopusi, 3aKOH, aHadu3, CHHTE3, KiaccuduKaius, HaONIONEHUEe, HU3MEpEHue,
HKCIIEPUMEHT, MOJIENb, MOJICIMPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJeKyIa,
HSHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3WYECKHE BEIMYUHBI, CAMHHIIBI U3MEPEHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, oOpraHusM, DJKocHcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA M TeTepOoTpO(HBIA THUII MUTAHMS, OpOKEHUE,
dboTtocuHTE3, ABIXaHWE, OCJKH, YIJIEBOMABI, KUPHI, HYKICHHOBBIC KHUCIIOTHI,
dbepMeHTHI.

['eorpacdus: mone3Hble HCKONaeMble, TOIUIKBO.



Texnomorus: IMUIICBBIC TMPOAYKTBI, OCHOBbBI PANMUMOHAJBHOTO IIMTAHUA,
MOKOHIKUEC CPpCACTBA, MATCPHUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aroOMHBIX saep. XUMUYECKHil 35eMeHT. M3otonsl. CtpoeHune
AIIEKTPOHHBIX 000JI0UYEK aTOMOB, KBAaHTOBBIC UHMCJIA. DHEPreTHUECKUE YPOBHH U
norypoBHH. AToMHBIE opOuTanu. Kinaccudukarus XuMU9IeCKuX dIeMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue SIIEKTPOHOB TIO aTOMHBIM — OPOUTAIISIM.
DNeKTPOHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB IIEPBOrO—4YETBEPTOTO MEPUOJIOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM, JJIEKTPOHHBIE KOH(UTYypalyd HOHOB.
DNEeKTPOOTPULATENBHOCTb.

[Tepuonnueckuit 3axkoH u I[leproguyueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBs3b NMEPUOJUYECKOrO 3akoHa W lleproguyueckoil CUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTHU U3MEHEHUSI CBOMCTB XUMUUYECKHUX 2JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BEIIECTB 10 TPYIIIaM U MEPUOJaM. 3HAYEHNE TEPUOINYECKOTO
3akoHa J/[.11. Menpeneena.

XUMHYECKasi CBSA3b. BHABI XUMHUYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinueckas. MexaHu3mbl 00pa30BaHUs KOBAJCHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA. DHEPIUs U JIMHA CBsI3U. [[0aspHOCTD, HAPABIEHHOCTD U
HAChIIIaEMOCTh KOBaJICHTHOM CBA3U. KparHeie cBsa3u. Bomopoanas CBA3b.
MexMoIeKyIapHbIE B3aUMOICUCTBHUS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXHOCTH aroMoOB. CBSI3b 3IIEKTPOHHOM
CTPYKTYPBI MOJIEKYII C UX T€OMETPUUECKUM CTPOCHHEM (Ha MPUMEPE COECTUHEHUI
AIIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX COeIMHEHUSIX. COCTaB KOMIIJIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBareib, JIMTaHAbl. 3HAYEHUE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPAMHALIMOHHON XUMHUH.

BemecTtBa  MOJIEKYISIPHOTO UM HEMOJEKYJISIDHOIO  CTPOE€HUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucriepcHbix cucremax. MctuHHbie pacTBopsl. lIpencrasienue o
KOJUTOUAHBIX pacTBopax. CrnocoObl BbIpaKEHUsI KOHIIEHTpAIlMd PacTBOPOB:
MaccoBas J0Ji1 BEIIECTBA B PACTBOPE, MOJSIPHAS KOHLIEHTpauus. HacellieHHbIEe U
HEHACBIIEHHbIE PACTBOPBI, pACTBOPUMOCTh. KpucTaioruaparsl.

Knaccuduxaius u HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpuBHAIbHBIC
Ha3BaHUA OTAEIBHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKUX peakiiil B HEOPraHUYECKOW U OpPraHUYeCKON
XUMHH. 3aKOH COXPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHMS U MpeBpalleHUs
DHEPTUU TIPH XUMHUYCCKUX peakiusaxX. TerioBbie 3PGeKThl XUMHUIECKUX PEaAKITUH.
TepMoxuMHUUYeCcKre ypaBHEHHUS.

CKopoCTh XUMHUECKOM peakluu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB.
['oMOreHHbIE U TeTeporeHHble peakunu. Katanus u karanu3aropsl.

OO6parumbie 1 HeOOpaTUMBIE peaKIui. XUMHUECKOe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHsl. (DAKTOpHI, BIUSIOIIAE HA IOJIOKEHWE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, JABJICHUE W KOHILIEHTPAIIMU BELIECTB, YYAaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

Onektponutudeckas auccoruanus. CuibHble U Cla0ble 3JIEKTPOJUTHI.
Crenenp aucconuanuu. Cpena BOAHBIX PACTBOPOB: KHUCIOTHas, HEUTpasibHas,
nieniounasi. Bogoponuerit nokazarens (pH) pactBopa. ['uaponus coneit. Peakiuu
MOHHOT0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHbBIE  peakiuu.  CTEneHb  OKHUCIICHUA.
Okucnurenb W BOCCTAHOBUTENb. [IpolEecChl OKHCIEHHMS W BOCCTAHOBIICHUA.
BaxHelme OKUCIUTEIM U BOCCTAHOBUTEIU. MeTOA AIIEKTPOHHOro OajaHca.
DNEKTPOIN3 PacCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIbHBIE METOAbl M3Y4YEHUS BEIIECTB M HX MpPEBpallCHUN:
pPa3OKEHUE TMEPOKCHUIA BOJOPOJAa B TMPUCYTCTBUM KaTallM3aropa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBECHUE PeaKIMil IOHHOTO 0OMEHa, onpeecHue
Cpedbpl PacTBOPOB C MOMOIIBIO HMHAUKATOPOB, WU3YYEHUE BIUSHUS Pa3JIUYHBIX
(GakTOpoB Ha CKOPOCTh XHMHMUYECKOM pEaKlud W TOJIOKEHHE XUMHUYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xummusi.

[Tonoxxenne HemetawioB B [lepuonnueckoi CHCTEME XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa U 0COOGHHOCTH CTPOCHHS MX aToMOB. Du3MUECKHE CBONCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAJIOB (Ha MpUMepe KUCIIOpoaa, cepsl, pocdopa u
yriepoza).

Bonopon. Ilonydenue, ¢uzmdeckue U XUMUYECKHUE CBOMCTBA: PEAKIMU C
MeTaJulaMHd U HEMETAJUIAMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TormBHbIE
DJIIEMEHTBI.

["amorensl. HaxoxaeHwe B mpupojie, COCOOBI MOMy4deHUs, GU3HUECKUE U
XMMHUYECKHE CBOWCTBA. ['amoreHoBogopoanl. BaxHelmme KUCIOPOACOAEpKAIINE
COCIMHEHUs rajoreHoB. JlaboparopHbie U MPOMBIILICHHBIE CIIOCOOBI MOTYyYCHUS
rajoreHoB. [[puMeHeHne rajJoreHoB U UX COCIUHEHUN.

Kucnopon, o3on. JlaboparopHble W MPOMBIIUICHHBIC CIIOCOOBI TMOIYYCHUS
kucaopoga. Ousnyeckue U XUMUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOpOAa U
030Ha. OKCUJIBI U TIEPOKCHUJIBI.



Cepa. Haxoxnenwe B mnpupome, cHocoObl MOdydeHUs, (pu3ndeckue wu
xumudeckne cBoiictBa. CepoBomopon, cymbduasl. Oxcua cepsi(IV), oxcun
cepsl(VI). CepHuctas 1 cepHasi KHCIOTHI U X coiid. OCOOEHHOCTH CBOWCTB CEPHOM
KucJIOTHL. [IpuMeHenue cepol U €€ COCTUHEHU M.

A3zor. Haxoxpaenwe B mpupoae, cHocoObl MOTy4YeHHUs, (QU3UYECKHE U
XUMHUYECKHE CBOMCTBA. AMMMAaK, HUTpUAbL. OKCHIbI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coinu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprmeHneHne azora
U €r0 COeIMHEHUN. A30THBIE yIOOpEHUSI.

®ocdop. Haxoxnenue B mpupoje, CrnocoObl MOIy4YeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. @ochunpl u dochun. Okcunbl ocdopa, dochopHas
kuciota u e€ comu. llpumenenme ¢ocdhopa u ero coemuaenmit. DPochopHbIS
yaoOpeHusl.

VYrnepon, HaxoxkeHue B pupoje. AJIIOTpornHbie Moaudukanuu. Guzndeckue
U XMMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB, 00pPa30BaHHBIX yriepoaoM. Okcum
yrepona(ll), oxkcun yrmepona(IV), yronsHast kucinoTa v €€ coii. AKTUBUPOBAHHBIM
yroisb, aacopomusi. ymnepensl, rpadeH, yriepoanbsie HaHOTPYOku. [IpumeHeHue
MPOCTHIX BEMIECTB, 00PA30BaHHBIX YIIIEPOIOM, U €r0 COCTUHEHUM.

Kpemunii. Haxoxzaenue B mpupoje, CrnocoObl MOMydeHUus, GU3NYECKUe U
xummuieckue cpoiictBa. Oxcupa kpemHusa(IV), kpeMHueBass KHUCIOTa, CUIHKATHI.
[IpuMeHeHne KpeMHUs U ero coequHeHnii. CTEKII0, €ro NOJIyYeHUe, BUIbI CTEKIIA.

[Tonoxxenune meraiuioB B Ileprnognueckoil CUCTEME XUMUYECKHAX JIEMEHTOB.
OcoOeHHOCTH CTPOCHHS DJEKTPOHHBIX 000JI0UeK aToMOB MeTayuioB. OOrme
dbusnyeckue cBoiicTBa MeTauioB. [IpuMeHeHHEe MeTalsioB B OBITY U TEXHUKE.
CrmuiaBel METAJUIOB.

DNEeKTPOXUMUUYECKUNA Pl HampskeHUd MetauioB.  OOmue  CrocoOsl

MOJTYy4YECHUS METaJIOB: TUIPOMETAILTYPI U, MUPOMETAJLTYPIus,
anekrpometautyprus. [lonstue o xopposun meTaiwioB. CrnocoObl 3amuThl OT
KOPPO3UH.

OO6mast xapakrepuctrka MertamuioB [A-rpynnel Ilepuoanueckoit cucTemsl
XUMHUYECKHX 3J1eMeHTOB. Hartpuil u kanumii: nonydeHue, puandeckre u XuMHUYECKUe
CBOMCTBA, IPUMEHEHUE MMPOCTHIX BEUIECTB U UX COCTUHEHUI.

O6mast xapakrepuctuka metaioB I[A-rpynmer [lepuonuyeckoit cucTemsl
XUMHUYECKHX DJJIEMEHTOB. MarHuii W Kajbluil: TNoJdy4yeHue, (PU3NYecKue u
XUMHUYECKHE CBOWCTBA, INPUMEHEHUE NPOCTBIX BEHIECTB M HX COCIAMHEHUMU.
XKéctkocTh BOIBI M CIOCOOBI €€ YCTpaHEHUS!.

AnroMuHMIL: onyyeHue, Gu3nYecKkne U XMMUYECKHE CBOWCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA W €ro coeauHeHuH. AMQoTepHbIE CBOWCTBA OKCHUIA U
TUAPOKCHUIA AITFOMUHHUS, THIPOKCOKOMIUIEKCHI AJIFOMUHHS.



OOmast xapakTepucTuka MeTamwioB mobounbix mnoarpynn (b-rpymm)
[Ieprognueckoi CUCTEMBI XUMHYECKUX DJIEMEHTOB.

du3nyecKkre U XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHenunit. OKkcuabl u
ruapokcuabpl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarbl u IUXpoOMaTrhl, HUX
OKHUCIIUTENbHBIE CBOKCTBA. [loydeHne u npuMeHeHne Xxpoma.

Ou3nyecKue MW XUMHYECKHME CBOWCTBA MapraHila M €ro COCAWHECHUU.
Baxwneiimme coenunennss wapranua(ll), wmapranna(IV), wmapranna(VIl) wu
mapranna( VII). [lepmanranar kaiusi, €ro OKUCIUTENbHbIE CBONCTBA.

@u3nuecKre U XUMUYECKUE CBOMCTBA XKEJIe3a U €ro coeauHeHHuil. OKCUmpl,
ruapokcu bl U conu xkenesa(ll) u sxeneza(lll). [Tomyuenue u npuMeHeHUe Kennesa u
€ro CILIABOB.

Ou3nYEeCKUe U XMMUYECKUE CBOMCTBA MENIU U €€ coequHeHun. [lonyuenue u
IIPUMEHEHUE MEJIU U €€ COCUHECHUM.

[Muuk: monydenue, (GU3MUECKUE U XHUMHUUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/IA U THAPOKCUJA I[IUHKA, TUIPOKCOKOMILUIEKCHI IIMHKA. [[pumeHnenune
[IAHKA U €r0 COCITNHEHUI.

ODKCIIEPUMEHTAJIbHBIE METOJbl M3YYEHHS BEIIECTB W HX NPEBPALICHUN:
U3ydYeHHe oO0pa3lloB HEMETAJUIOB, ropeHue cepsl, (ocdopa, xkene3a, MarHus B
KHCJIOPOJIE, M3y4YEHUE KOJUIeKUMH «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
IIEJIOYHBIX U HIEJIOYHO3EMEJIbHBIX METAUIOB C BOAOW (BO3MOXKHO HMCIOJb30BaHUE
BUJICOMATEPHUAJIOB), B3aUMOJICUCTBUE IIMHKA M >KeJie3a C PacTBOPAMHU KHUCIOT U
1IEJI04YEH, KAU€CTBEHHbIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPOJA
M KaTUOHbl METAJJIOB, B3aMMOJECHCTBHE THAPOKCHIOB aIOMHHUSI M IIMHKA C
pacTBOpaMu KHCJIOT U HIENOYEH, pElIEHUE HKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM
«l"anorens», «Cepa U e€ coenuHEeHUs», «A30T U Gochop U UX COCAUHEHUSD,
«MeTaibl IIaBHBIX TOATPYIIDY, «MeTauibl MOOOYHBIX MOATPYIIID.

XuMHUS M KU3Hb.

Ponb xumun B o0ecriedeH yCTOMYUBOTO pa3BUTHS yenoBeuecTra. [lonsTue
0 HAay4YHBIX METO/AaX MO3HAHUS U METOIOJOTUN HAYYHOTO UcciaenoBanusi. Hayuneie
MPUHIUIBI OPTaHU3AIMN XUMUYECKOTO MPOU3BoACTBA. [[pOMBITIIIEHHBIE CITOCOOBI
MOJIyYEHHUsI BaXXHEUIIMX BEIIECTB (HAa MpUMEpPE MPOU3BOACTBA aMMHakKa, CEpHOMU
KHUCIIOTHI, MeTaHosa). [IpoMbIliuIeHHBIE CITOCOOBI MOTYYEHUSI METAIJIOB U CIIJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPeAbl U €ro nociaeacTsus. Poinp xumuu B
o0ecreueHNH IHEPTeTUUECKOM 0€30MacHOCTH.

Xumusg ©  300pOoBbe 4yenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
MCIIO0JIb30BAHUS JIEKAPCTBEHHBIX MpeEnapaToB. Pojab XMMUU B pa3BUTHH MEAUIUHBI.

XUMHUS THIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIC M00aBKU. Poinb Xxumuu B
o0ecrneueHny MUILEeBoil 0€30MaCHOCTH.



Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumusa. [lpaBumia
0€30MacHOT0 UCTIOB30BaHUS MTPEMapaTOB OBITOBOM XUMHUH B IIOBCETHEBHOM JKU3HHU.

Xumusi B CTPOUTEIBCTBE: BaXKHEUIIINE CTPOUTEIIbHBIE MaTepHasibl (LIEMEHT,
O€TOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkue U MUHEpaIbHbIe yI0OpEHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPackH, CTEKJIO, KEpamHuKa.
Marepuansl 1 anekrpoHuku. Hanorexunonorumn.

PacuérHble 3amaun.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, MacCce UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, MacChl
(0OBEMa, KOTMYECTBA BELIECTBA) MPOYKTOB PEAKIINH, €CII OHO U3 BEIIECTB UMEET
MpuUMecH, Macchl (00bEMA, KOJIMUECTBA BEUIESCTBA) MPOAYKTA PEAKIUU, €CIU OJTHO
U3 BELIECTB JAHO B BHUJE pacTBopa C OINPEACIEHHOW MAacCOBOM JoJien
PacTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJIM M MOJIIPHOM KOHIIEHTPALIUH BEIIECTBA B
pacTBOpE, A0JIU BbIXO/Aa MPOAYKTA PEAKIIMU OT TEOPETUUECKU BOZMOMKHOTO.

MexmpeameTHbIe CBA3H.

Peanuzanmss  MeXNpeOIMETHBIX CBA3€H NpU  HU3y4eHUM oOuied
HEOPraHUYEeCKOM XuMuu B 11 Kacce OCylIECTBISIETCA Y€pe3 UCMHOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSTHM, TaK ¥ MOHSITHM, MPUHATHIX B OTAEIbHBIX
MpeaMeTax €CTEeCTBEHHO-HAYUYHOIO 1HUKJIA.

OO0uue ecTeCTBEHHO-HAYUHbIC MTOHATHS: SIBICHUE, HAYYHBIM (akT, TUIIOTE3A,
TeOopHusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccuukaius, MepuoJuIHOCTh, HAOIIOICHHE,
WU3MEPEHUE, IKCIIEPUMEHT, MOJIETb, MOJICJIUPOBAHHUE.

du3nka: Marepusi, MUKPOMHUP, MAKPOMHUP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOMbI, PAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHb, BEIIECTBO,
Teno, O0OBEM, arperarHoe COCTOSHHME BEIIEeCTBa, HACAIbHBIN Ta3, (Quznueckue
BEJINYMHBI, €IMHULIBI U3MEPEHHSI, CKOPOCTb, SHEPTHs, Macca.

buomnorus: kierka, opranusm, 3KocucTeMa, onocdepa, MeTaboIu3M, MaKpO- U
MUKPODJIEMEHTBI, OCJIKH, >KUPBI, YIJIEBOAbI, HYKJIECHHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B SKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIC TTOPOJIbI, MOJIE3HBIC WCKOIMAeMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrusl, CTPOUTENIbHBIC
MaTepHuajbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dhapmarieBTHUECKasI MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpUaloOB, AJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUHU.



[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XMMHWN
HA BFA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM TIOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMera «XUMHs» Ha YPOBHE CpPEIHErO
oOmiero 00pa30BaHMs  BBIJECJICHBI CIEAYIOIIUE COCTABISIONIUE: OCO3HAHHE
OOy4YarOUIMMHCS POCCHUIICKON TIpa)KJaHCKOM MIACHTUYHOCTHU, TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEICIICHUIO; HAITMYUE MOTUBALIUU K
00y4YeHHI0; TOTOBHOCTb M CIIOCOOHOCTh OOYyYarOIIMXCS PYKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE IMpaBUJIaMH U HOpPMaMu [OBEACHUS; HAJW4YUe
MPaBOCO3HAHUS, YKOJIOTUUECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH 1I€JIM U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE pE3yNnbTaTbl OCBOCHUSI NpeaMeTa «XHUMHUSD  OTPaXKaroT
c(hOPMHUPOBAHHOCTh OTbBITa I[TO3HABATEIBLHOM M TMPAKTHUUECKON JCSITEIBHOCTH
oOy4aroIuxcs B IpoIecce peaau3aiud 00pa3oBaTeIbHOM 1eITeTbHOCTH.

JIMYHOCTHBIE pE3yJabTaTbl OCBOCHUSA TNpeaMeTa «XUMHSD»  OTPAXKAIOT
c(hOPMUPOBAHHOCTh OIBITA TO3HABATEILHOW U TMPAKTUYECKON JEATEIbHOCTH
oOyyYaroluxcsi B MPOIECCe peaau3aiuu o0pa3oBaTeIbHON JEsATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA

OCO3HaHMS O0YYaAIOIIMMHUCI CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEM,
YBAKEHUA K 3aKOHY M ITPABOTIOPSIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JIEATEILHOCTH MPHU CO3AaHUN YUESOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX U MTO3HABATEIbHBIX 3a/1a4, BHIMOJHECHUN XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IMYHbBIX BUIOB YU€OHOM NESITEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHUS:

[IECHHOCTHOTO OTHOILICHUSI K MCTOPUYECKOMY UM HAy4yHOMY HACJIEOUIO
OTE€UCCTBEHHON XMMUH;

YBOXECHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHUST XHWMHUHU, OCO3HAHUSI TOTO, YTO JAaHHbICE HAyKh €CTb PE3YJIbTar
JUTUTEIbHBIX ~ HAOMIONCHUHN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSHHOTO TPyAa YYEHBIX U TPAKTUKOB;

MHTEPECA Y O3HABATEIBHBIX MOTUBOB B ITOJIYY€HUU U IMOCIEAYIOIIEM aHAIN3E
uH(OPMAIINH O TIEPEIOBBIX JOCTUKEHHSIX COBPEMEHHON OTEUeCTBEHHON XUMUU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMS

HPABCTBEHHOT'O CO3HAHUsI, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTHU OIEHUBATh CUTYaI[MH, CBS3aHHbBIEC C XUMUYECKUMU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TOBEACHUE W TMOCTYNKH CBOMX TOBapHILEH C
MO3UINI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMuUpOBaHNSs KYJIbTYPHI 310POBbS:

MOHMUMAaHUSl LEHHOCTEH 3I0poBOro W Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (DHU3HUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

cOoONIONIeHNs TMpaBmil O€30MacHOro oOpalieHusi C BelIeCTBAaMU B OBITY,
MIOBCE/ITHEBHOM KU3HHU, B TPYAOBOH IEATEIbHOCTH;

NOHMMAaHWs [EHHOCTH TMpaBWJ HMHAWBUIYATbHOTO W  KOJUIEKTHBHOTO
0€30IacHOTO MOBEICHHUS B CUTYAIIHIX, YTPOXKAIOIINX 30POBBIO U KU3HU JTIOIEH;

OCO3HAHUA TOCJIEICTBUI M HEMPHUITHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOI0 BOCTIUTAHUSA:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JpPyruxX BHUAAX
NESITENIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU NPAKTHYECKHX 3ajad
COLIMaJIbHOW HaMpaBJIE€HHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YUYCHHIO MPOQeCcCuil pa3InyHOro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBa)KEHUS K TPYLY, JIIOIAM Tpyda U pe3yibraTaM TPYI0BOil 1eATeNbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpDY HWHAMBUAYAJIBHOH TpaeKTOPHUU
oOpazoBaHusi, Oymyiied mnpodeccuu U pealn3alui COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEH K XUMHUH, HHTEPECOB U
noTpedHOCTEN O0IIECTRA;

6) 3K0J10rM4eCKOro BOCIIMTAHUS

HKOJIOTHUECKH 11eJ1eCO00pa3HOro OTHOILIEHUS K TMPUPOAE KaK HCTOYHHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHMMAaHHWs TJI00AJBHOTO XapakTepa SKOJOTUYECKUX TPoOIeM, BIUSHUS
HKOHOMHMYECKHX MPOIIECCOB Ha COCTOSTHUE MPUPOIHOMN U COLMATIBHON Cpelibl;

OCO3HAHHSA HEOOXOAMMOCTH HCIIOJNIBb30BAaHUS JOCTHKCHUM XUMHMH IS
peleHus: BOMPOCOB PAllMOHAILHOTO MTPUPOIOTIONb30BAHNUS;



AKTUBHOIO HENPHUATUA JECUCTBUM, NPUHOCAIIMX BpEd OKPYXKAKOUIEH
IPUPOJHON Cpele, YMEHHUS MPOTHO3MPOBAaTh HEOIArONpHUSTHBIE SKOJOTUYECKUE
MOCJIEICTBHS IPEANPUHUMAEMBIX JEHCTBUI U NPEIOTBPAILATh UX;

HAJU4Ms PA3BUTOTO SKOJOTHUYECKOIO MBIIUICHHUS, KOJIOTMYECKON KYIBTYpHI,
OIbITa NEATEIBHOCTH DKOJIOTUYECKON HaIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCsS MMM B ITO3HABAaTEIbHOW, KOMMYHUKAaTUBHON M COLMAIbHON
IpPaKTUKE, CHOCOOHOCTM M YMEHUS aKTHBHO MPOTHUBOCTOSTH HAECOJIOTHUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMSA

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
1 O0LIECTBEHHON MTPAKTUKH;

NOHMMaHUs CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
(GOpMUPOBAaHUHU PALMOHAIBLHOTO HAyYHOTO MBIIUICHUS, CO3IaHUU LIEJIOCTHOIO
IPECTaBICHUs 00 OKPY)KAIOIIEM MHUpE Kak O €IUHCTBE IMPUPOIbl U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM W PpEIIEHWU NpoO0JieM COXpaHEHUs
PUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUII  COBPEMEHHOMH
LMBUJIM3ALMN: B €€ T'YMaHUCTUYECKOW HAIIPABICHHOCTH U BA)KHOM POJIA B CO3/1aHUN
HOBOM 0a3bl MaTepuajbHOW KYJIBTYpPbl, B PELICHUU [IOOANbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CBIPHEBOM, JHEPreTUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MaCHOCTH, B PAa3BUTUU MEJULIUHBI, OOECHEUEHUU YCIOBUI
YCIIEIIHOTO TPYJa M 3KOJIOTUYECKH KOM(OPTHOM KU3HU KaXKAO0r0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH: TOHHMAaHHS CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJly4aeMble 3HAHUS JJI aHalu3a U OOBSCHEHUS SIBICHHI OKPYKAIOIIEro MUpa U
MPOUCXOASIINX B HEM U3MEHEHUMN, YMEHUS JieTaTh 000CHOBAHHBIE 3aKIIOUYECHHS Ha
OCHOBE HAy4YHBIX (PAKTOB M NMEIOLIUXCS TaHHBIX C LEJIbIO MTOJTyUYEHUs 10CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIONb30BaTh XHMHUYECKUE 3HAHUS IS
penieHus NpodeM B peaibHbIX )KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHMIO, UCCIIE0BATENbCKOM NE€ITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUW IO XHMHUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMH;

MHTEpeca K OCOOEHHOCTSM TpyZla B pa3iMuHbIX cdepax npodeccuoHaIbHON
NEeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJ/IBTATBI



MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMHUH Ha YPOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAOT:

3HAYHUMBbIE TUIS dbopmMupoBaHUs MHUPOBO33PEHUS 00yJarommxcs
MEXIUCITUIUTHHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa M CHCHU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwisi, BEIIECTBO, SHEPTHs, SBICHUE,
MPOIIeCC, CUCTEMA, HAyYHBIN (DAKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBaHNE, HAOIOCHUE, N3MEPEHHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaIbHbIC ydeOHbIC JelcTBHs (IMO3HABaTeIbHBIC, KOMMYHUKATHBHEIC,
pETYIATHBHBIC), 0OccrieunBaromue GopmMupoBanre GyHKIMOHATBHONW TPaMOTHOCTH
Y CONMATBHON KOMITETCHITH O0YJaroNuXcs;

CITOCOOHOCTH oOy4Jaroumxcs HCIIOJI30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAJIbHBIC yUeOHBIC
JIeWCTBUS B IMO3HABATEILHON U COITMAILHOMN MTPAKTHKE.

MeTtanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMH
y9eOHBIMH  TIO3HABATCIHHBIMH, KOMMYHUKATHUBHBIMH ¥  PETYISTHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIe YHHBEpPCcaAJIbHbIE yUeOHbIE JeiicCTBUSA

1) 0a3oBbIe JJOTHYeCKHE IEHCTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh M aKTyalIU3UpoOBaTh  IpoOsIemy,
paccMaTpuBarh €€ BCECTOPOHHE;

ONpeAcATh 1EIU JESITEIbHOCTH, 3ajlaBas IapaMmMeTpbl M KPUTEPUM HX
JIOCTHUXKEHUSI, COOTHOCUTD PE3YyNIbTaThl AEATEIbHOCTH C MOCTABIECHHBIMU LIECTISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSATUM M YCTaHABIMBaTh WX B3aUMOCBSI3b,
HCII0Ih30BaTh COOTBETCTBYIONIME TOHATHS JIJII OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBJICHUIA;

BBIOMpaTh OCHOBAHUSI WU KPUTEPUU HJIs KJIACCU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIINM;

yCTAHABJIMBAaTh IPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXAY M3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PaCCYyXJICHUsl (MHAYKTUBHBIC, JCNYKTHUBHBIE, IO
aHAJIOTWM), BBISBISATH 3aKOHOMEPHOCTH U TPOTUBOPEUHUST B pPaccMaTpPUBaEMbIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBO/IBI U 3aKITFOUEHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS HCIOIb3YEMbIE B XUMHHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPa30BBIBATH MOJICIIBHBIC TIPEACTABICHUS — XUMUYECKUN
3HaK (CHUMBOJI) JJIEMEHTA, XUMUUYecKas popMysia, ypaBHECHUE XUMUUYECKOU peaKIuu
— MPU PEIICHUH y4eOHBIX IMO3HABATEIbHBIX M TMPAKTHUYECKUX 3aj]a4, MPUMEHSThH



Ha3BaHHbIE MOJEJIbHBIEC NMPEACTABICHUS JJI BBISBICHUS XapaKTEPHbBIX MPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKLUM.

2) 0a30BbBIe HCCIIEA0BATEIbCKUE 1eCTBUA:

BJIAJETh OCHOBAMHM METOJOB HAyYHOIO IO3HAHUS BEIIECTB M XHUMHUYECKHUX
peakuuii;

dbopMynHupoBaTh LENTU U 3a/1a4d HUCCIEIOBAaHUS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOATENHHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTa
MO3HAHUSA W OCHOBBI JUIsl POPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKJICHUII;

BJIAJCTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS H  IPOBEICHUS
YUYEHHUYECKUX 3KCIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOMIONATh 332 XOAOM
IpoIecca, CaMOCTOSATENbHO TMPOTHO3UPOBATh €ro pe3yabrar, (popMylIupoBaTh
00001IEHMS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YIBTATOB MCCIIEI0BAaHUS,
COCTAaBJISATh 0OOCHOBAHHBIN OTUET O MpOAETaHHON paldoTe;

npuoOpeTaTb ONBIT YYCHUYECKOM MCCIIENOBATENbCKOW M MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ undopmanmei:

OPUEHTUPOBATBCS B PA3IMYHBIX MCTOYHHMKAX HH(OpManuu (HAYy4YHO-
NOMYJISIpHAsE JIUTEpaTypa XHMHYECKOIO COJEPKAaHMsI, CIPaBOYHBIE IOCOOUS,
pecypcel MHTepHeTa), aHANU3UpOBaTh MH(MOPMALMIO PA3IUYHBIX BUIOB U QOpM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTD U
HEIIPOTUBOPEYNBOCTb;

(GbopMyIMpoBaTh 3alpoChl U MPUMEHITh PA3JIMYHbIE METOAbI MPHU TOUCKE U
orbope wuH(pOpPMaLMK, HEOOXOAMMOW ISl BBINOJHEHHS Yy4eOHBIX —3a7ay
OIPEAECIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJb30BaHUS HH(OPMALMOHHO-KOMMYHHKAaTUBHbBIX
TEXHOJIOTUM U PA3JIUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMANbHYIO  (OpMy  NIPEACTABICHUA
uH(popmaluu (cxemsl, Tpaduku, 1MarpaMMsbl, TaOIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIH S3bIK B KAUE€CTBE CPEJICTBA IPU pabOTE ¢ XUMHUUYECKOU
uHbOpMaIMeil: TPUMEHITh MEXIpeIMeTHbIe ((PU3NUYEeCKue W MaTeMaTU4YecKUe)
3HAKU U CUMBOJIbI, POpMYJIbl, a00peBHATypbl, HOMEHKIIATYPY;

MCITOJIb30BATh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

KoMMyHHKAaTHBHBIC YHHBEPCAJbHbIe Y4eOHbIe NeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOU TeMbI B XO/I€ TUAJIOTA U/WIIN
JIMCKYCCHH, BBICKA3bIBaTh UACH, (DOPMYIMPOBATH CBOM MPEITIOKEHHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MIPEJI0KEHHOM 3a4a4H;

BBICTYIIATh C IIPE3CHTAIUEN PE3YJIbTATOB MO3HABATEJIBHON AEATEIBLHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBHITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOM pabdOThl MO MCCIEAOBAHUIO CBOWMCTB
M3Yy4aeMbIX BEHIECTB, peIM3alUi Y4eOHOTO MPOEKTa, U (HOPMYIUPOBATH BHIBObBI
I10 pe3yabTaTraM MPOBEAEHHBIX UCCIEA0BAHNUM ITYTEM COMIACOBAHMS MO3UIUN B XOAE
oOCyX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE yHUBeEpCcAJbHbIE yUeOHbIE 1eHCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYIIECTBISITh CBOKO ITO3HABATEIIBHYIO
JESATENbHOCTD, OMNpeaessass €€ Lead W 3aJa4d, KOHTPOJIHMPOBATH W 1O MEpE
HEOOXOJUMOCTH KOPPEKTUPOBaTh IMpeJjlaracMblii  aJrOpUTM JEUCTBUN  IpHU
BBITIOJTHEHUN Y4YeOHBIX M HCCIEI0BaTeIIbCKMX 3ajlad, BBIOMpaTh HamoOojee
3G (PEKTUBHBIN CIIOCO0 HMX pEIICHHS ¢ Yy4€TOM MOJYyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JACSATEIBHOCTH HA OCHOBE CAaMOAHAIN3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJ/IBTATBI

[IpeameTHble pe3ylbTaThl OCBOCHHS MPOTPpaMMbl MO XUMHH Ha 0a30BOM
YpOBHE Ha YPOBHE CPEAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT CrielUpUUecKre s
y4eOHOro npeameTa « XMMHUsD HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEMCTBUI 110
OCBOCHHIO, HHTEPIPETAIIMN U MPEeoOpa30BaHUIO 3HAHWH, BUABI ACATEILHOCTH IIO
MOJIYYEHUIO HOBOTO 3HAHWS M IPUMCHCHHUIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTyallUsIX, @ TAK)KE B PEAJIbHBIX JKU3HEHHBIX CUTYallUsX, CBA3AaHHBIX C XuMHeil. B
MPOrpaMMe MO XUMHUH MTPEAMETHBIE PE3YbTaThI PEICTABICHBI IO TOJIAM U3y4YCHUS.

10 KJIACC

[IpenmeTHbIE pe3yabTaTbl OCBOCHHSI Kypca «OpraHuueckas XUMUS»
OTPaXaroT:

Cc(hOPMUPOBAHHOCTh MPEACTABICHUM: O MECT€ W 3HAYCHUU OpPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHHH YCTOWYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTHYSCKOM, SHEPIreTHUCCKON U
MUIIECBOM OE30MMacHOCTH, B Pa3BUTHUHU MEIWIIMHBI, CO3JaHUMH HOBBIX MaTEpHaJIOB,
HOBBIX HCTOYHHKOB SHEpIuH, B obecIieueHn palMOHAIBLHOTO
MPUPOJOTIONB30BaHNS, B (POPMHUPOBAHUU MHPOBO33PECHHUS U OOIIEH KyJIbTYphI
YeJIOBEKa, a TAKKE IKOJIOTMUYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBbIO
Y IPUPOIHOM CpENE;

BJIAJICHUE  CHUCTEMOM  XUMMYECKMX  3HAHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAral0IIMEe MOHATHS — XUMUYECKHUM 3JIEMEHT, aTOM, SJIPO U 3JIEKTPOHHAA



obOoyouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToma, THOpuAM3alus aTOMHBIX OpOuTanel, HOH, MOJIEKyJa,
BaJICHTHOCTbH, 3JIEKTPOOTPUIIATEIFHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YITIEPOIHbIN CKeNeT, GyHKIIMOHATbHAs
rpynmna, pajadkai, CTpPyKTypHble (opmynbl (pa3BEpHYTHIE, COKpalIEHHbBIE,
CKEJIETHBIC), H30MEpUsS CTPYKTYpHass W TPOCTPAHCTBEHHas (reomMeTpudeckas,
ONTUYECKasi), HW30MEpbl, TOMOJOTMYECKHH psii, TOMOJIOTH, YIJIEBOAOPOHI,
KHUCIIOPO/- U a30TCOACpIKAIIUE OPraHUYECKUE COCTUHEHUsS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIC COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonnueckuit 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BemecTB A. M. byTnepoBa, 3akOH COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpallleHUS] HHEPrud TpPHU XHUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAIIUe B OCHOBE
NOHUMAaHUS MPUYMHHOCTU U CHCTEMHOCTH XUMHUYECKUX SIBIICHUM; IPEICTaBICHUS O
MEXaHW3MaxX XWUMUYECKUX pEeaKIHid, TEPMOJWHAMUYECKUX U KHHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AUMHOM BIIMSITHMHM aTOMOB M TPYTII aTOMOB B
MoOJIeKyJIax (MHAYKTHBHBIM M Me30MepHbId 3¢ dekTsl, opueHTanTsl | u Il pona);
(aKkTOJIOTUUECKUE CBEACHUS O CBOMICTBAaX, COCTaBE, IMOJYYEHUU U OE30MaCHOM
UCIOJIb30BAaHUM Ba)KHEWIIMX OPraHUYECKUX BEIIECTB B OBITY U INPAKTUUECKON
JeSITEIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHYECKOTO MTPOU3BOICTBA
(Ha mpuMepe MPOU3BOACTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBISIBIATH XapaKTEpPHbIE NPU3HAKU IOHATHUH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIIOIb30BATh COOTBETCTBYIOLIUE MOHATUS IPU
OIKCaHUU COCTaBAa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJISl COCTABJICHUS MOJIEKYISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUUYECKUX
BEIIIECTB;

COCTaBIISITh YPABHEHHS] XMMHUECKUX PEAKIM U PaCKPBIBaTh WX CYIIHOCTH:
OKHCIIUTETHbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO OajlaHca ATUX peaKlMil, peakiuil HOHHOro OOMEHa MyTEM
COCTAaBJICHUS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3TOTaBIMBATh MOJIEIHM MOJIEKYJI OPTaHUYECKUX BEIIECTB JUIsl MILTFOCTPALUU
UX XMMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUMW: YCTAaHABIMBATH MPUHAIJICKHOCTh M3yUECHHBIX
OpPraHUYECKHUX BEIIECTB [0 HX COCTaBy U CTPOEHUIO K ONpeAcTEHHOMY
KJIacCy/TpylIe COEIWHEHWH, JaBaTb KM Ha3BaHMA IO CHUCTEMAaTUYECKON
HomeHkinarype (IUPAC) u npuBOIWTH TpUBHUAJBHBIE HA3BaHUS MJIsi OTAEIIbHBIX
IpeICTaBUTENIe OPTaHUYECKUX BEIIECTB (ITWIICH, alleTHIIEH, TOIYOJ, TJIMIICPHH,



ATWICHIIIUKONb, (eHON, (OpManbIETHI, aleTAIbICTH I, AalleTOH, MypaBbHHAs
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJaHuH, MallbTo3a, (PYyKTO3a, aHWIWH, AUBUHUJ, W3OMPEH, XJIOPOIPEH,
CTUPOJ U JIPYTHE);

c(hOPMHPOBAHHOCTh YMEHHUSI ONpENEeNsATh BHJA XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COCIUHEHUSX (KOBaJCHTHAas W WOHHAs CBS3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOKEHUS TEOPUU CTPOCHHUS
opranndeckux BemiecTB A. M. Bytieposa aiist 00bsiICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

c(hOpMUPOBAHHOCTH YMEHUH XapaKTEepPHU30BaTh COCTAB, CTPOCHHE, PU3NUECKUE
U XUMHUYECKHUE CBOICTBA TUIHUYHBIX MPEJACTABUTENCH pPa3IUYHBIX KJIACCOB
OpPTraHWYECKUX BEILECTB: aJKAHOB, [IMKJIOATKAHOB, AJIKCHOB, AJIKAJUEHOB, aJIKMHOB,
apOMaTHYECKUX YTIEBOAOPOJOB, CIUPTOB, albJIETHI0B, KETOHOB, KapOOHOBBIX
KHUCJIOT, TIPOCTBIX U CJIOXHBIX 3(UPOB, XKUPOB, HUTPOCOCIWHEHUN U aMHUHOB,
AMUHOKHUCIIOT, OEJIKOB, YIIIEBOAOB (MOHO-, AW~ U MOJIUCAXAPHUIOB), HJUTFOCTPUPOBAThH
TEHETUYECKYIO CBSA3b MEXKYy HUMHU YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKHUX
peaKIil C UCTIONB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHPOBAHHOCTh YMEHUSI TOATBEP)KIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUN OT
KPaTHOCTH M TUIIA KOBAJICHTHOU CBSI3M (G- U M-CBSI3M), B3aUMHOTO BIIMSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJaXx;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MUCTOUYHUKH YTIEBOAOPOTIHOTO
ChIpbs (HE(DTh, MPUPOHBIN Ta3, YIojh), CIOCOOBI €0 MepepadoTKH U MPAKTUYECKOE
PUMEHEHUE IPOAYKTOB MepepabOTKu;

c(hOpPMUPOBAHHOCTh BJIQJICHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX TMO3HaHUSI — HAOIIONEHUU, W3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(pealbHOM M MBICTIEHHOM) U YMEHHS IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHHUS IPUMEHSATH OCHOBHBIEC ONEPAIIMHI MBICIIUTEIIBHOM
NEeATEIbHOCTH — aHajJu3 M CUHTE3, CpaBHEHUE, 0000IIeHHE, CHUCTEeMaTH3aluIo,
BBISIBJICHUE MPUUYUHHO-CIICJICTBEHHBIX CBSA3EH — JIJIs1 M3Y4YCHUSI CBOMCTB BEIIECTB U
XAMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIATh B3AMMOCBSI3h XUMUUYECKUX 3HAHUH C
MOHSATUSIMU W TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0osee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MAaTrepuajbHOTO €AMHCTBA MHUPA,
WCITIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTaHUYECKOM XMMHH sl OOBSICHECHHS U
MPOTHO3UPOBAHUS SBJICHHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLLY;

c(hOpPMHPOBAHHOCTh YMEHUI: TIPOBOAUTH PACUETHI TT0 XUMUYIECKUM (popMyitam
U YpaBHEHUSIM XUMHUYECKUX PEaKIUi C HCMOJIb30BaHUEM (DU3MYECKUX BEJIWYUH



(Macca, 00bEM ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcU€Thl IO HAXOXKICHUIO XUMUYECKON (HOPMYITbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKHX 3JIEMEHTOB, MPOIYKTaM
CTOpaHMsl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHUI: TPOTHO3UPOBAThH, AHAITU3UPOBATH U OIIEHUBATH C
MO3UIIMKA  DKOJIOTHUECKOW  O€30MacHOCTH  TOCICACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOH JCATEIHHOCTH YEJIOBEKA, CBI3aHHOM C mepepaboTKOM BEIIECTB,
UCIIOJIb30BATh MOJYYCHHbBIC 3HAHUS JUISI IPUHSATUS TPAMOTHBIX pelIeHUM npoodieM B
CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOPMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH
XUMHUYECKUM SKCIEPUMEHT (MOJIYyYEHHE U U3YYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIIEBOJOPOJAOB PAa3IUYHBIX KJIAaCCOB U
KHUCJIOPOJICOACPIKAIINX OPTraHUYECKUX BELIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad IO pAClO3HABAHWIO OPraHUYECKUX BEIIECTB) C COOJIONCHHEM IPaBUI
Oe3omacHOro oOpalieHus C BELIECTBAMH U J1a0OPAaTOPHBIM OO0OpPYIOBAHHUEM,
dbopmMynupoBaTh 1€JIb HCCIEIOBAHMS, MPEACTABIAT, B pa3iudHod (dopme
PE3YJIbTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OIIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTH YMEHHUIA:

coOMIoNIaTh MpaBHJIa SKOJOTUYECKHU II€JIECO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM NEATEILHOCTU B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKArouen
MPUPOTHOM Cpelbl U JOCTUNKEHHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaThb OIACHOCTb TOKCHYECKOTO [EWCTBUS HA KUBBIE OPTaHU3MBI
OTPENEIIEHHBIX OPraHNYECKUX BEIIECTB, MIOHMMAs cMbICH TTokaszarens [1K;

aHAJIM3UPOBATh 11€J€CO00Pa3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIICHUS PUCK-TIONB3a;

C(hOPMUPOBAHHOCTh YMEHUN: OCYIIECTBISATh IEJCHANPABICHHBIM TMOUCK
XUMUYECKOW MH(MOPMAIINK B PA3IMYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBoil nHbopmanmu, UHTepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUYECKYIO HH(OpMaIIUIO, IepepadaThiBaTh €€ U UCIIOIh30BaTh B
COOTBETCTBUHM C MOCTABJICHHON y4eOHOM 3aaueid.

11 KUIIACC

[IpenmeTHble pe3yabTaThl OCBOEHUsA Kypca «OOmas u HeopraHudecKas
XUMHSD OTPAXKAIOT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSX Y TTIO3HABAEMOCTH SIBICHUM TTPUPOJIBI, O MECTE ¥ 3HAUCHUH XUMUHU
B CUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00€CTICUCHUN YCTOMIMBOTO PA3BUTHS, B
pelIeHnH PooIeM AKOJIOTHYECKOM, SHEPIreTHUSCKON M MUIIIEBO 0€301acHOCTH, B
Pa3BUTUU MEAUIMHBI, CO3/IaHUHN HOBBIX MAaTE€pPUaiOB, HOBbIX HCTOYHUKOB SHEPTHUH,
B 00ECleUeHUH PAIMOHATIBHOTO MPHUPOJONOIb30BaHUA, B (HOPMUPOBAHUU



MHUPOBO33PEHUA U OOIIeH KyJIbTypbl 4YEJOBEKa, a TakkKe JKOJOTHYECKU
00O0CHOBAaHHOTO OTHOIICHHS K CBOEMY 310POBBIO U IPUPOTHON CpeIe;

BIAJCHAEC  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAOIINE TOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
SJICKTPOHHAsE 000JOYKa aroma, s-, P-, d-aToMHBIE OpOWTAaIH, OCHOBHOE W
BO30YXIEHHOE COCTOSHUS aroma, THOpUAW3alys AaTrOMHBIX OpOWTaneld, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb  OKHUCJIEHUS,
XMMHYECKas CBf3b (KOBaJE€HTHAas, WOHHAs, MeETaJUIMuecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsl pElETKA, XUMHYECKas pPeaklus, pacTBOp, JIEKTPOJIMTHI,
HEIEKTPOJIMTHI, JJIEKTPOJIMTHYECKAsT JAWCCOLMALNS, CTENEeHb JHUCCOLMALNY,
BOJIOPOJIHBIM  TMOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOU 3(deKT
XUMHAYECKOW PEaKIUH, CKOPOCTh XUMUYECKON PEAKLINH, XUMAYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOIUTHUUYECKOM IMCCOLMALNU, MEPUOAUYECKUN
3akoH JI.1. Menneneesa, 3aKOH COXpaHEHUS MAacChl BELLIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHUS] JHEPTUU NPU XMMHUYECKHX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JICMCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHUE 3HAHNUS, JIEKAIINE B OCHOBE IOHUMAaHUS TPUIMHHOCTH
U CUCTEMHOCTH XMMHUYECKUX SBJIICHUM; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEILIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAaJIMOJIEKYJIIPHOM YPOBHSX;
IIPEACTABICHAS O MEXAaHW3MaxX XHMHUYECKUX PEaKIHUM, TEPMOAMHAMHUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKaHUs, O XWMHYECKOM DPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CUCTEMax; (DaKTOJOTMYECKHUE CBEIEHUS O CBOMCTBax,
COCTaBe, MOJTYYEHUH M O€30MaCHOM HCIOIb30BaHUH BaXKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MNPAKTHUUECKOM JESATENbHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHLHANAX XUMHAYECKOTO IPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEPHbIE MPU3HAKK TOHSITHIM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATHS IIPU
ONMCAaHUU HEOPraHUYECKUX BELIECTB U UX IPEBPALLCHUM;

c(hOPMHPOBAHHOCTh YMEHHSI HUCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHUs (OpMyIl BEIIECTB W  YpPaBHEHUW XUMHUYECKUX pEaKIuH,
cuctematnueckyro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTH YMEHHUS OIPENESATh BaJCHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB B COCAMHEHUSIX, BUJ XHMHUUYECKON CBSI3M (KOBaJE€HTHa,
WOHHAsi, MeTajuInyecKasi, BOJOPOJAHAs), THUIl KPUCTAIUIMYECKOW  PEHIETKU
KOHKPETHOI'O BEILECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOW CBS3UM W THMNA KPUCTALIMYECKON pemeéTku, OOMEHHBIH U
JIOHOPHO-AaKIENTOPHBIN MEXaHMU3Mbl 00pa30BaHUs KOBAJICHTHON CBA3Y;



c(hOpPMHUPOBAHHOCTh YMEHUH: KJIaCCU(DUIIMPOBATH: HEOPTAHUYECKHUE BEIIECTBA
M0 UX COCTABY, XUMHUYECKHE PEAKIIUH MO PA3JIMYHBIM MPU3HAKAM (YUCIY U COCTaBY
pearupyronmx BeMECTB, TETUIOBOMY 3(PGEKTy peakiuu, U3MEHCHHIO CTETICHEU
OKHUCJICHHSI DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO Karajud3aropa U Jpyrue);
CaMOCTOATENIbHO BBIOMpATh OCHOBAaHMUS U KPUTEPUU MJsi  Kiaccuduxauuu
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEaKIINii;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOAUUECKOTO 3aKoHa /Jl.
N. MenjeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB ¥ HMOHOB XHWMHMYECKHUX JJIEMEHTOB IE€PBOTO—YETBEPTOrO MEPUOJIOB
[lepuonnueckont  cucremsr  J[.H. MenpaeneeBa,  UCHONB3YS  TOHSTHS
«IHEPTeTUYCCKHE YPOBHM», «IHEPIreTHUCCKUE IOMYPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNN», «OCHOBHOE W BO30YXKIEHHOE SHEPIeTUYECKHE COCTOSHHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX AJIEMEHTOB M HUX
COeMHEHUN No niepruoAaM u rpynnam llepuognueckoii cucremsl . 1. Menneneena,
BaJICHTHBIC BOBMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX AJIEKTPOHHBIX
000JI0YEK;

c(hOPMHPOBAHHOCTh  yYMEHHI: XapaKkTepu3oBaTh (ONMHUCHIBATH)  OOIIHE
XMMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMUHBIX  KJIACCOB,  IOATBEPXKIATh
CYILIECTBOBAHUE TEHETHUYECKON CBA3M MEXK]y HEOPTaHMYECKUMHU BEIIECTBAMH C
MTOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOPMHPOBAHHOCTh YMEHHUSI PACKpPbIBaTh CYIIHOCTh: OKHCJIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTaBIEHUS 3JIEKTPOHHOTO OajaHca
ATUX pEeaKIU; peakiuii HOHHOro OOMeHa MYTEM COCTaBJICHUS WX TMOJIHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPAaBHEHUM;  peakUMil  TUAPOIM3d;  PEaKLUi
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMIIEKCOB IIMHKA U aJTFOMHUHHS);

c(hOPMHPOBAHHOCTh YMEHHUS OOBSACHATh 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUUYECKUX PEAKIUN C Y4ETOM HMX DHEPreTHYECKUX XapaKTePUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHWMHUYECKOM peakiuu B 3aBUCUMOCTH OT Pa3IUYHBIX
(bhaKkTOpOB, a TaKKe XapakTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3zaeiicTBuil (mpunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh XUMHUYECKHE PEaKIIHH,
JIeXkKaIMe B OCHOBE IPOMBIIIJICHHOTO TOJYYEHUS CEPHOM KHCJIOTHI, aMMHaKa,
oOIlue Hay4YHbI€ MPUHIUIIBI XUMHUYECKHUX IPOU3BOJCTB; I€JI€CO00pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOUIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHUK O METoJaxX Hay4IHOTO
MO3HAHUSL SIBJICHUW TPUPOALI — HaOIIOACHUE, HW3MEpPEHUE, MOJCIUPOBAHMUE,



AKCIIEPUMEHT (PeajbHbI U MBICIICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSThH 3TH 3HAHUS MPU HKCIIEPUMEHTATILHOM HCCIIEIOBAHUM BEIIIECTB
U sl OOBSICHEHHMS] XUMHUYECKHX SBJICHUH, HMMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOU IESITENBHOCTU YEIOBEKA U B IOBCEAHEBHOM JKU3HU;
c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee 0CO3HAHHOTO MOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUPA;
c(hOPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETH: C MCIIOJIB30BAHUEM
MOHATUM «MaccoBasi IOJISI BEIIECTBA B PACTBOPE» U «MOJIAPHASI KOHLICHTPALUS»;
MaccChl BEUIECTBA WM 00bEMa raza 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OIHOTO M3 YYacTBYIOLIMX B PEaKIMU BEIIECTB; TEIUIOBOTO 3(dekra
peaKkIuy; 3HAUYCHHUS BOJOPOJHOIO IOKa3aTessi PacTBOPOB KHUCIOT M IIEJIOYEH C
W3BECTHOM CTEIMEHbIO JUCCOIMAIMU; Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
MPOJyKTa PEaKIUU, €CIIM OJHO U3 MCXOJHBIX BEIECTB JAHO B BHUJIE pacTBOpa C
onpeeIEHHON MacCOBOW JI0JIEM pacTBOPEHHOTO BEIIECTBA WM JJAHO B M30OBITKE
(MMeeT puMecH); JOJIU BbIXOAA MPOAYKTa PEaKIMu; 00bEMHBIX OTHOIIICHHH T'a30B;
c(hOpPMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IJIAHUPOBATH U TPOBOIUTH
XUMUYECKUN  DKCIEPUMEHT  (MpOBEICHHE  peakluuMid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPTaHUYECKUX BEILIECTB, ONPEIACICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIUKATOPOB, HW3YYCHUE BIUSHUS
pa3UuHbIX  (AKTOPOB Ha  CKOPOCTh XMMHUYECKOM  peakiu, pelieHue
AKCIIEPUMEHTAJbHBIX 3afad no TeMaM «Metamisl» u «HeMmeramwie») c
cOOIOIEeHNeM MPaBl 0€30MAaCHOTO OOpaIeHusI ¢ BEIIeCTBAMU U JTAOOPATOPHBIM
o0opynoBaHueM, GOpPMYIUPOBATH 11€JIb UCCIIEAOBAHMS, PEJCTABIATH B PA3INYHOM
dbopme pe3ysbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTh YMEHUM: COOMIOAATH MTPABUJIA TTOJIb30BAHUS XUMUYECKON
nocyao u jabopaTopHbBIM 0OOpylIOBaHHEM, OOpaIlleHHs ¢ BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHSMHU TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJOTHUECKU II€JIECO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM
JIEATEIIBHOCTH B IIEJISX COXPAHEHHUs CBOETO 370POBbsI, OKpPYKAIOIEeH MPUPOTHON
cpenbl W JOCTWIKEHUsSI €€ YCTOWYMBOIO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JIEUCTBUS HA >KUBBIE OPTraHU3Mbl OMPEIEIEHHBIX HEOPTraHUYEeCKHUX
BEIIECTB, NOHUMAas cMbIc) noka3aresns [1J1K;
c(hOPMUPOBAHHOCTh YMEHUN: OCYIIECTBISATh IEJCHANPABICHHBIA TOUCK
XUMHUYECKOU MH(POpMALIUK B Pa3IUYHBIX UCTOUYHUKAX (HAaydyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBoil nHbopmanmu, UHTepHET U Apyrue), KpUTHIECCKU
aHAJIM3UPOBATh XUMUUYECKYI0 HH(GOPMAIINIO, TIepepadaThiBaTh €€ U UCIIONH30BaTh B
COOTBETCTBHH C MMOCTABJICHHON Y4eOHOM 3a1a4ei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/m HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl

Pazjea 1. Teopernyeckue 0OCHOBBI OPraHM4YecKOM XMMHUM

11 IIpenmer oprannueckor xumuu. Teopus cTpoeHus
' opraHu4eckux coequnenuii A. M. Byrieposa

Hroro no pazneny

Pazgen 2. YrineBogoponst

2.1 [IpenenbHBIE YTIIEBOJOPOABI — AJKAHbI, IUKIOATKAHBI

29 HemnpenenbHble yrineBoAOpO/IbI: aIKSHbI, aJIKaINCHBI,
QJIKWHBI

2.3 Apomarnueckue yrieBo1opo/s! (apeHsbl)

24 [TpupoaHbIe HCTOUHUKH YTIIEBOJOPOAOB M UX
nepepadboTka

2.5 ["aJToreHITPON3BOIHBIE YTIICBOIOPOAOB

Uroro no pazneny

Paznea 3. Kuciiopoaconep:kamnue oprannieckue coeJuHeHUst
3.1 Crupter. deron
KapOoHusbHbIE COETUHEHNUS: albJETUABI U KETOHBI.
KapOonoBsle kuciotsl. CroxHble 3¢upbl. XKupsl
3.3 VrieBoanl

3.2

Wroro no pazneny

Pa3gen 4. A3orconep:xamme OpranHn4eckue coeMHeHns
41 AMUHBI. AMUHOKHUCIOTHI. benku

KoaunyecTBO yacoB

KoHTpoJbHBIE
Bcero P
padoTsI

35

11
21

41

12 1

IIpakTuyeckue

padoThbI



Hroro no pa3aeny

Pa3gen 5. BeicokomolieKyJ/isipHbIe COeJUHEHHSA
5.1 BpICOKOMONIEKYIISIPHBIE COEUHEHNUS

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

12

102



11 KUIACC

Ne i/

NPOrpaMmbl

Pasjeu 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aroma. [lepuognueckuii

HaumeHnoBaHue pa3xejioB 1 TeM

3akoH U Ilepuonnueckas cucrema

XUMHUYECKHUX 3jiemeHToB /I, 1.

1.1
MeneneeBa
1.2
BEIIECTB
1.3 XHUMHYECKUE PEaKIIUH

Wroro no paszneny

Pa3nen 2. Heoprannyeckas XumMus

2.1 Hemertamnbl
2.2 Merasisl

Uroro no pazneny

Pa3nea 3. XumMus u :KU3Hb

Mertoap! MO3HAHUS B XUMUU. XUMUS U

3.1

JKN3Hb
Wroro no pazneny
Pasznen 4. HazBanue
Hroro

OBIIEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

Crpoenue BemectBa. MHOroobpasue

39

54

102

KoaunuecTBo 4yacoB

Beero KonTpoiabHbie
padoThI

9

11 1
19 1
31 1
23 1

9

4

IIpakTuyeckue
padoThI



HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

© 00 ~NOoO ol w NN

10

11

12
13

14
15

16

17

Tema ypoka

HNucrpykrax no Th. [leproauueckuii 3akoH U IEpUOIUYECKA

cuctema JI.11.MeHaeneeBa

3nauyenue [leprnoanueckoro 3akoHa

Crpoenue aroma

Xumuueckas cBa3b. Kpucrammuaeckue pemeTku
BxomHast KoHTpOsIBHASE paboTa

IIpenmer opraHn4ecKor XMMHUU

OcCHOBHBIE NOJ0XKEHNS TEOPUU XUMHUUYECKOTO CTPOEHUS
N3zomeps! 1 nzomepust (JI.p.»CBoiicTBa H30MepoB»(C

UCIOJIb30BaHUEM IU(ppoBoro obopynoBanus «Touka pocTta)

3HaueHne TCOPHUU XUMHNYCCKOI'O CTPOCHU A

CrpoeHnue, noinydeHue u Gu3nuecKre CBOICTBa ajJkaHOB

XHWMHYECKHE CBOMCTBA U IPUMEHEHUE ITPENEIBHBIX
yrieBoaopoaoB (JI.p. «PagukansHOe OpoMUpOBaHUE
AIIKaHOBY»(C MCIOJIb30BaHUEM IIU(PPOBOTO 00OPYIOBAHUS
«Touka pocrtay)

Crpoenue, nonydeHue u GU3NIecKre CBOUCTBA aJIKEHOB
XUMHUYECKHUE CBOMCTBA U MPUMEHEHUE HETIPEACIIbHBIX
YIJIEBOJOPO/IOB

Ankanuensl. Kayayku

CrpoeHnue, nonydenue u Gpu3nyecKue CBOMCTBA aJKUHOB
XHUMUYECKUE CBOMCTBA U MPUMEHEHNE ALIETUIEHOBBIX
YIJTIEBOJOPO/IOB

CrpoeHnue, nonydeHne u (pU3HMIECKUe CBOMCTBA
apoOMaTU4YeCKUX YITIEBOAOPOIOB

KoaunuecTBO 4yacoB

Bcero
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XUMUYeCcKre CBOMCTBA U MPUMEHEHUE apOMaTHYECKUX
YIIIEBOJIOPOJIOB

IIpuponnslii ras

IIpuponnslii ra3

Hedtb 1 ciocoOb1 €€ nepepaboTku

Hedts 1 ciocoOw1 €€ nepepaboTku

Kamennsrii yronb u ero nepepadboTka

KameHnHblit yrons u ero nepepaboTka

Pewenune pacu€THbIX 3a1a4 110 TPOUAECHHBIM TEMAM
VYpok-0600111eHIe 1Mo MPOHAEHHBIM TEMaM

KontponbHas padora Nel no Temam: «Beenenue. [Ipenmer
OpPraHMYECKOW XUMHH. YIIIEBOAOPOAbI U UX IPUPOAHbIE
HMCTOYHUKH

CrpoeHnue, nonydeHue u (Gpu3nMUeCcKre CBOMCTBA OIHOATOMHBIX
CIIUPTOB

XUMUYECKHE CBOWCTBA ¥ IPUMEHEHUE OHOATOMHBIX CIIUPTOB
(JL.p.-»H3yuenue Temieparypbl KHTIEHUS] OAHOATOMHBIX
cnuptoB»,JL.p. «OKHUCIeHUE CHUPTOBY (C UCIIOIH30BAHUEM
uupposoro obopynoanus «Touka poctay)

CrpoeHnue, nonydeHue u pu3nyecKue CBOMCTBa MHOTOaTOMHBIX
CIIUPTOB

XUMHUYECKHUE CBOMCTBA U TPUMEHEHUE MHOTOaTOMHBIX
CIIUPTOB

Crpoenue, nonydeHue u puznveckre cBoicTBa penona
XuMHUYecKre CBOMCTBA U IPUMEHEHUE eHona

Crpoenue, nonydeHue u Gpu3nvecKre CBOUCTBA ajIb/IErH/I0B
XHWUMUYECKUE CBOMCTBA U MPUMEHEHUE AJIbJIETH]IOB
CrpoeHnue, nonydeHue u pu3nyecKkue CBOMCTBa KETOHOB
XHWMHYECKHE CBOMCTBA U TPUMEHEHNE KETOHOB
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53

CrpoeHnue, nonydyenue u pu3nyecKrue CBOMCTBa KapOOHOBBIX
kucnot (JL.p. «/3yueHne cuibl OTHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT» (C UCIIOJIb30BaHUEM IIH(PPOBOTO 000PYIOBaAHHS
«Touka pocrtay)

XUMHUYECKHE CBOMCTBA U IPUMEHEHNE KapOOHOBBIX KUCIOT
(JL.p.-»Omnpenenenne KOHCTAHT IUCCOLMALIMY OPTAaHHUYECKHX
KHCIIOT» (C UCMOIb30BaHHEM LU(PPOBOro o00pynoBaHus
«Touka pocrtay)

CrpoeHnue, nonydeHue U GU3NUECKUE CBOMCTBA CIOMKHBIX
3¢upoB

XUMUYECKHE CBOWCTBA U TIPUMEHEHUE CIIOKHBIX 3(PHpPOB
(JL.p.-»Bausiaue xxéctkoctu Bojbl Ha MbL1o» , JL.p. «l'uaponus
STWIIaLeTaTa B IPUCYTCTBUU PACTBOPA LIEIOUN» (C
UCIoNb30BaHueM 1U(dpoBoro odopynoBanus «Touka pocTay)
Crpoenue, nonydeHue U GpU3NIeCKre CBOWCTBA KUPOB
XUMHYECKHE CBOWCTBA U IIPUMEHEHUE JKUPOB

Crpoenue, nonyueHue u Gpu3n4ecKre CBONCTBA YIIIEBOJOB
XHUMUYECKUE CBOMCTBA U MPUMEHEHUE YITIEBOJOB

CrpoeHnue, noinydeHue u pu3nuecKue CBOICTBa aMHHOB
XHUMUYECKUE CBOWCTBA U PUMEHEHHE AMUHOB

Crtpoenue, nonyueHue U (pU3NIECKUE CBOWCTBA AMHUHOKHUCIIOT
XHWMHYECKHE CBOMCTBA U IPUMEHEHNE AMUHOKHCIIOT
JL.p.»Ornpenenenue cpelibl paCTBOPOB AMUHOKHCIOT»(C
UCIOJIb30BaHUEM IU(ppoBoro obopynoBanus «Touka pocTta)
CrpykTypa 1 QyHKIIMH OETIKOB

CrpykTypa 1 QyHKIIH OETIKOB

I'eneTnueckas cBSA3b MEXKIY KJacCaMH OPraHUYECKUX
COEIMHEHU I

I'eneTnyeckas cBsI3b MEXy KilacCaMu OpraHU4eCKHUX
COCTUHEHUN
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I'eneTnueckas CBsI3b MEXKAY KJ1acCaMM OpPraHUYEeCKUX
COCIMHEHU I

[Ipaktuyeckas padora Nel «/neHTH(UKALNS OPTaHUYECKUX
coenuneHuin(Th)

Pemenne pacu€THbIX 3a1a4 10 NPOMACHHON TEME
KonTponbnas pabora Ne2 o teme: «Kucnopon-u
a30TCoJepKale OPIraHNYECKHE COCTUHEHUS»
buorexnonorus

buorexnonorus

Knaccudukanus momumepos

HckyccTBeHHbIE TOTUMEPHI

HckyccTBeHHbIE TOTMMEPHI

CuHTeTH4eCcKue NoIMMephl

CunTeTnyeckue noaumMepsbl

KonTponbHas pabota Ne3 no Teme: «Opranuueckasi XuMus 1
00111eCTBO»

HToroBast koHTposbHas paboTa 3a kype 10 kiacca
[IpaxTrueckas padota Ne2 «Pacno3zHaBaHue mjiacTMace u
Bosiokon» (Th)

3aiura TBOPUECKUX MTPOEKTOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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Tema ypoka

HNuctpykrax no Th. ['eneTndeckast CBsA3b MEKy OCHOBHBIMHU
KJIaCCaMU OPTaHUYECKUX BEIECTB

I'enetnueckas CBSA3b MEXKIY OCHOBHBIMU KJIacCaMH
OpraHUYECKHUX BEIECTB

BxonHast koHTpOIBHASI paboTa

OcHOBHBIE CBEICHUS O CTPOCHUU aTOMa

OcHOBHBIE CBEICHUS O CTPOCHUU aToMa

[leproanueckas cucTeMa XUMHUYECKUX JIIEMEHTOB U YUEHHUE O
CTPOEHHUH aToMa

[leproanueckas cucTeMa XUMHUYECKUX JIIEMEHTOB U YUEHHUE O
CTPOECHHMH aroma

Cranosinenue u paszsurue Ilepronnyeckoro 3akoHa
JA.N.MenneneeBa

CraHoBIIeHHE W Pa3BUTHE TEOPUH XUMUUYECKOTO CTPOCHUS
A.M.bytneposa

HNonHnas xumuyeckas CBs3b

HNoHHbIE KpUCTATNIMUECKUE PEILIETKI

KoBanenTHas nosspHas XuMu4ecKkas CBsI3b

KoBanenTHas HenmonsgpHas XuMUYECKas CBSI3b
Merannnueckass XUMUYECKasi CBA3b

Merannndeckass XUMUYECKast CBSI3b

Bonoponnas xumuueckast CBSI3b

Bonoponnas xumuueckast CBSI3b

[Tomumepsbr

[Tonumepsl

JlucriepcHble CUCTEMBI

KoaunuecTBO 4YacoB

Bcero
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JlucriepcHbIe CHCTEMbI
O06o00uIeHne Marepuana o NpoiIeHHBIM TeMaM

KonTponbhas padora Nel o Temam: «Beenenue. Ctpoenue
BEIL[ECTBA»

Krnaccudukanus XuMHUYECKUX peaKIIHii

Krnaccudukanus XuMHUYECKUX peaKIIHii

CKOpOCTh XUMUYECKUX PEAKIIHI

CKOpOCTh XUMUYECKUX PEAKIIHI

OO6paruMOCTh XUMHUYECKUX PEAKITHIT

XUMUYECKOE PABHOBECHE U CIIOCOOBI €0 CMEIICHUS
I'upponus

I'upponus

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINT
OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINT
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU
DNEKTPOJIU3 pacTBOPOB U PaCIJIaBOB

[IpakTUueckoe mpuMEHEHNE AIIEKTPOIH3a

[Tpaktuueckas padora Nel «Pemienne skcriepruMeHTAIbHBIX
3aj1a4 1o teme: «Xumuueckue peakuum»(Th)

O06001eHne Marepraa o NpoWJIeHHON TeMe
KontponwsHas paboralNe2 mo teme: « XUMHUECKHUE PEAKIIUM
[Tonoxenune merannos B [lepruoguueckoi cucreme
CrniocoObI mony4eHus 1 (pU3nUecKre CBOMCTBA METAIIOB
XUMHUYECKHUE CBOMCTBA U MPUMEHEHHUE METAIIJIOB
[Tonoxxenune HemeraiuioB B llepuonnueckoii cucreme
CBolicTBa, OTYyYEHNE HEMETAIUIOB

[IpuMeHeHne HeMeTaIlIOB

OO6m1ast XxapakTepuUCTUKA U CBOMCTBA HEOPTaHUYECKUX KUCIIOT
OO6m1ast XxapaKTepUCTHUKA U CBOMCTBA OPraHUYECKUX KUCIIOT
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OO11as xapakTepUCTUKA U CBOWCTBA HEOPTaHUYECKUX
OCHOBaHUH

OO01mmas xapaKTepUCTHKA U CBOWCTBA OPIraHUYECKUX OCHOBAaHUH
Heopranwnueckue u opranndeckre aM(pOoTepHbIE COSTMHECHUS
Heopranwnueckue u opranndeckre aM()OoTepHbIE COSTMHECHUS
OO1as xapakTepUCTUKa CPETHUX COJei

OO1as XxapaKTepUCTUKa KUCIIBIX COJeH

OO61as xapakTepuCcTUKa OCHOBHBIX COJIeH

OO6m1as XxapakTepuCTUKA TBOMHBIX COJICH

['eneTnyeckas cBsI3b MEXKy OCHOBHBIMU KJIACCAMU
COCIMHEHU I

[IpakTueckas padora Ne2 no teme: «Pemienue
AKCIIEPUMEHTAJIbHBIX 3aa4 1o TeMe: «BemecTa u ux
cBoiictBa» (Th)

Kontponwsnas padora Ne3 o teme: «BemiecTBa U uX CBONCTBa»
Xumnueckas TexHonorus. [TpousBonctso ammuaka
[IpouzBoacTBO aMMHaKa

[Ipou3BoxcTBO MeTaHoOIA

XuMHu4YecKasi TpaMOTHOCTh KaK KOMITOHEHT OOIIEH KyIbTyphI
YesoBeKa

O060061eHre Marepralia o NpoWJIeHHBIM TEMaM
KontponwsHas padora Ned mo remam: XuMHs 1 COBPEMEHHOE
00111eCTBOY»

HroroBas koHTponbHas paboTta 3a Kype 11 kmacca

3amuTa TBOPUECKUX MPOEKTOB O0YUAFOIIHUXCSI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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YYEBHO-METOJINYECKOE OBECIEYUEHUE OBPA3OBATEJILHOT'O
MMPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Xumus, 10 kmace/ I'abpuensu O.C., Octpoymon WN.I'., Ciankos C.A.,
AxnmonepHoe o0mectBo «M3aarensctBo «lIpocBemenne»

» Xumus, 11 xmacc/ T'abpuensa O.C., OctpoymoB WN.I., Cnagkos C.A., JIEBkuH
A.H., Akunonepnoe obmiectBo «M3naarensctBo «IIpocsemienne
METOAUYECKUE MATEPHUAJIBI JIJISI YYUTEJIA
http://himiya-video.com/

https://interneturok.ru/chemistry/

CD-ROM: 6ubnmoTreka 3IeKTPOHHBIX HATISAIHBIX Tocoomid. Xumust (Ha 10
JIACKaXx),

CD-ROM : BuptyanpHasi Xumuueckas JadopaTtopust
MU PPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
http://school-collection.edu.ru

https://sdamgia.ru/

https://neznaika.pro

https://soc-ege.sdamgia.ru






