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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1o XMMUHU Ha YPOBHE CpeIHETO o01ero oopa3zoBanus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoii deneparuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS (enepaabHOi 00pa30BaTeNbHONW MPOTrpaMMbl CPEIHETo OO0IIero
obpazoBanusi(POIl COO), mpencraBneHHbIX B DenepasbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom KoHnenmuu mpenomaBaHusi ydeOHOTO TIIpeaAMeTa «XHMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoil @enepanuu, pean3yroliuX OCHOBHbIE 00pa3oBaTelbHbIE
IIPOrpaMMbl, 1 OCHOBHBIX NOIOkKeHUH «CTpaTeruu pasButus BocnutaHus B Poccuiickoit @enepanuu Ha
nepuon o 2025 roga» (Pacnopspkenue [IpaBurenbera PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YINIyOJEHHOTO M3y4eHMs 3aHMMaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HaydyHoro oOpasoBanmsi ydamuxcs 10—11 kmaccoB. M3ydeHue mpeamera, peann3zyeMoe B YCIOBUIX
QG epeHIMPOBaHHOT0, TPOGUILHOTO O0yUeHHs, MPHU3BAHO OOECIEYUTh O0LIe00pa30BATEIbHYIO0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO JAJS aJalTallid HUX K OBICTPO
MEHSIIOIMMCST YCIIOBUSAM JKU3HU B COLMYME, a TaKXe A MPOAOJDKEHHs] O0ydeHMs B OpraHM3aLUsAX
Ipo¢eCCHOHATIBHOIO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJISETCS OHOM U3 IPUOPUTETHBIX AUCIIUILIMH.

B nmporpamme o XxuMuu HazHauEHHE MpeaMeTa « XUMUS OTydaeT NOApOOHYI0 HHTEPIPETAIIIO B
COOTBETCTBUM ¢ ocHoBormouaratomumu nojoxeHusiMu ®I'OC COO o B3auMO00yCIOBICHHOCTH LENEH,
COJepKaHUsA, pE3ylbTaToOB OO0y4YeHUs U TpeOOBaHMH K YPOBHIO IOJArOTOBKHM BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPaMMON IO XUMUU (PYHKIUH:

e pHPOPMALIMOHHO-METOIMYECKAsl,  peaju3alus  KOTOpod  obecreuMBaeT  IOJIyu€HHE
IPECTaBICHUs O LEIsAX, COAEpKaHUM, 00LIel cTpaTernu oO0ydeHus,, BOCIUTAHUS U Pa3BUTHS
00y4aromuxcst CPeCTBAMU PEAMETA, H3Y4aeMOTr0 B PAMKaX KOHKPETHOTO MPOoduIIs;

® OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas IpelyCMaTpUBaeT ONpejeieHue: IMPUHIIMIIOB
CTPYKTYPUPOBAHUS U TOCIIEOBATEIHOCTH M3Y4eHUs] y4eOHOro MaTepuana, KOJIMYeCTBEHHBIX
U KAa4EeCTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOAO0B K (OPMUPOBAHHUIO COAEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKM OOpa3oBaTeNbHBIX JOCTIKEHHHM oOydaromuxcs B paMKax MTOTOBOM
aTTecTaluy B GopMe €AMHOTO rocy1apCTBEHHOI0 3K3aMEHa [0 XMMUHU.

[Iporpamma 11t yriyOJI€HHOTO U3yUYEHUSI XUMUH:

e YCTaHABJIMBAaeT WHBAapUAaHTHOE MpPEIMETHOE COJep)KaHHe, O00sA3aTeNbHOE A M3Y4YeHUs B
paMKax OTAEIbHBIX Mpoduiel, mperycMaTpuBaeT paclpeieeHle U CTPYKTYpPUPOBaHHUE €ro O
KJlaccaM, OCHOBHBIM COJIepKaTeIbHbBIM JTMHUAM/pa3jiesaM Kypca;

e JaéT NpPHUMEpPHOE pacHpeleleHue Y4eOHOro BpPEMEHHM, PEKOMEHAYEMOro i H3y4eHHs
OTJICNIBHBIX TEM;

e [peasiaraeT NPUMEPHYIO IOCIEI0BATEIbHOCTh H3Y4YEHMsI y4eOHOro Marepuaja Cc y4E€ToM
JIOTMKH ITOCTPOEHUs Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e J1aéT METOJIMYECKYI0 MHTEpIpeTalMio Lejded M 3aJad U3ydeHus NpeaMeTa Ha YriryOJIEHHOM
YPOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpEIHEro oOIero odpa3zoBaHMA,
COJIEp)KaTeNbHON  XapaKTEPUCTUKH  IJIAHUPYEMbIX  pEe3yJIbTaTOB  OCBOCHHMS  OCHOBHOM
o0OpasoBarenbHON MPOTPAMMBI CpEeIHEro o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, IPEAMETHBIX ), & TAK)KE ¢ Y4ETOM OCHOBHBIX BHJIOB YUE€OHO-TIO3HABATEILHBIX
JeicTBUI 00yJarolerocs Mo OCBOSHHUIO CO/IEPKaHUs ITPeIMETA.

[To Bcem Ha3BaHHBIM MO3UIMSIM B MPOrpaMMe MO XHMHUHU IPETyCMOTpPEHa MPEeMCTBEHHOCTh C
oOydyeHHeM XHMMHMHM Ha YPOBHE OCHOBHOIO oO0miero oOpazoBaHus. 3a NpelelaMHu YCTaHOBJICHHOU
IPOrpaMMOil MO0 XUMHUHU 00s13aTeNIbHOIN (MHBapUAHTHOM ) COCTABIISIFOIIECH co/lep KaHUs yueOHOTro npeaMeTa
«XuMHUS» OCTAaETCsl BO3MOXKHOCTH BBIOOpPAa €ro BapUaTUBHOW COCTAaBIIAIOLICH, KOTopas JOJDKHA
OTIPeNIeNATHCS B COOTBETCTBUHU C HAINIPABICHHUEM KOHKPETHOI'O MPOQHIIs 00ydeHusl.



B coorBerctBun ¢ koHuentyaibHbiMU mosiokeHussMU PI'OC COO o Ha3zHAuYe€HHH MPEIMETOB
6a30BOr0 M yriayonE€HHOrO ypoBHEH B cucteMe Au(QepeHIIMPOBAaHHOTO 00yUEHHUsI Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs XUMHS Ha YpPOBHE YINIyOJNEHHOTrO W3Y4EHHUs HalpaBlieH Ha peaIu3aluio
MIPEEMCTBEHHOCTH C TOCJEAYIOIINM 3TAaroM MOJy4YeHUs XUMHUYECKOro 00pa30BaHUs B paMKaxX M3Yy4eHHUS
CHEIHMANIbHBIX €CTECTBEHHO-HAYYHBIX U XMMHUYECKUX TUCIHHUIUIMH B BY3aX M OpraHU3alUsAX CPEIHEro
npodeccHOHaIbHOrO 00pa3oBaHusA. B 3TOH CBs3M u3ydeHHe mpeamera «XUMHS» OPUEHTHPOBAHO
[IPEUMYIIECTBEHHO Ha pacUIMpEeHUEe U YIIIyOJIeHHE TEOPEeTUYECKOW U IPaKTUYECKOW IOATOTOBKU
oOyJaromuxcsi, BBIOpPABIIMUX ONpEAeNEHHBI NpoQuib OO0y4eHHs, B TOM YHCIE C MEPCIEeKTUBOU
MOCIEAYIOUIET0 IOJMY4YeHHs] XUMHYECKOro oO0pa30BaHHMS B OpraHM3alMsX MNpOPEeCcCHOHAIBHOIO
oOpazoBanus. Hapsny ¢ atum, B ceere TpeboBanuii ®I'OC COO k muaHupyeMbIM pe3yiibTaTaM OCBOCHUS
¢denepanbHOi 00pa3oBaTEIbHONH MPOTrPaMMBbl CPEIHErO OOIIEro O0O0pa30BaHUS HM3Y4YEHHE IpeaMeTa
«XUMHS» OpPUEHTHUPOBAHO TaKXKe Ha pelleHHe 3aJad BOCHUTAHMS M COLUAIBHOIO pPa3BUTHUS
oOydaromuxcs, Ha (GOPMUPOBAHUE Y HUX OOIICMHTEUIEKTYalIbHBIX YMEHUI, YMEHHUH pallOHAIU3aIlUH
yueOHOro Tpyda ¥ OOOOIIEHHBIX CIOCOOOB JIEATEIBHOCTH, WMEIOIMUX MEKIUCIUILTHHAPHBIH,
HaJIIPEIMETHBIN XapaKTep.

CocraBnsiiolmiuMu ~ IIpeaMeTa  «XUMHUS» Ha ypOBHE YIIyOJNEHHOrO HW3YYEHHUS  SBISAIOTCA
yrayOnéunele Kypchl — «Opranuyeckas xumusi» U «OOmas u HeopraHuudeckas xumus». [lpu
OIpE/ICNIEHUH MOAX0/I0B K 0TOOPY U CTPYKTYPHOW OpPTraHM3alMU COJAEPKAHUS 3TUX KypCOB B IIporpamme
10 XUMHH 32 0CHOBY NpHUHATHI ojoxkeHus I'OC COO o paznuuusax 6a30BOT0 U yriryOiaEHHOTO YpOBHEH
U3YYEHHUS MIpeIMeTa.

OcHoBy coaepxanusi KypcoB «Opranudeckass xumus» U «OOmias U HEOpraHUYECKas XUMUSD)
COCTABJISIET COBOKYITHOCTD MPEIMETHBIX 3HAaHUH M YMEHHH, OTHOCAIINXCS K 0a30BOMY YPOBHIO U3yUCHHS
npeaMera. JTa cucTeMa 3HAaHUM MOJydaeT ONpeleNEHHOE TEOPETUUYECKOE JONOJIHEHHE, MO3BOJIAIOIIEE
OCO3HAaHHO OCBOHUTH CYILECTBEHHO OonblInii 00bEM (akToNornueckoro warepuana. Tak, Ha
yrayOnEHHOM YpOBHE H3y4eHHUs MpeAMeTa oOecrneueHa BO3MOXKHOCTh 3HAYMTEIHHOTO YBETHYECHHUS
00béMa 3HAHMI O XMMHYECKHX JJIEMEHTaX M CBOWCTBAX WX COEAMHEHUNW HA OCHOBE DPACIIUPEHUS U
yriayOieHus NpeACTaBIEHUN O CTPOSHUH BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHUSI
peakuuii, paccMaTpUBAEMbIX C TOUYKHM 3PEHHS XMUMHUYECKONH KHHETHUKH W TepMOJAMHaMUKH. W3ydeHue
HNepuoM4ecKoro 3akoHa U Ilepuonnyeckoil cUCTEMbl XMMHUYECKHX JJIEMEHTOB OaszupyeTrcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOEHUH aroMa. XHUMHYECKas CBS3b
OOBSCHSETCS ¢ TOUKH 3pEHUS] SHEPreTUUYEeCKUX U3MEHEHUN Npu €€ 00pa30BaHUU U pa3pyllEHUH, a TaKkKe
C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHne TUIIOB peakluil JOonoiHsIeTcs: GOPMUPOBAHUEM
IpeCTaBICHUN 00 IEKTPOXUMUYECKUX IMpOIeccax M 3JIEKTPOJIM3E paciljiaBOB M PacTBOPOB BellecTB. B
Kypce OpPraHMYeCKOH XMMHHU IMPH PACCMOTPEHUHM PEAKLMOHHOM CIOCOOHOCTH COEAMHEHUH yrenseTcs
0co00e BHUMaHHUE BOIIpocaM 00 3JEKTPOHHBIX 3(dexTax, 0 B3aMMHOM BIHUSHUKA aTOMOB B MOJIEKYyJaxX U
MEXaHU3MaxX PeaKIni.

B conepxanuu mpeamera A KIacCOB XMMHKO-OMOJIOIMYECKOro Mpoduis OONBIINHA yIeNbHbIH
Bec OyJneT MMeTh OpraHmyeckas XMMusa. B sToM cimywyae mpenocTaBiseTcsi BOSMOXKHOCTb st Ooliee
00CTOSITEIBHOTO PACCMOTPEHUS XUMHUYECKOW OpraHu3alliy KIETKM Kak OHOJOrMYeCKOH CHCTEMBI, B
COCTaB KOTOPOU BXOJAT, K MPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIUMH/IbI, OCJIKH, YIJIEBOIbI,
HYKJIEMHOBBIE KUCJIOTHI U apyrue. [Ipu 3Tom 3HaHMA O cOCTaBe U CBOMCTBAX NMPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIYXaT OCHOBOW Ui M3YyY€HHs CYIIHOCTH INPOLECCOB (POTOCHHTE3A,
JBIXaHUS, TUILEBAPEHMUS.

B nnane ¢gopmMupoBaHHsS OCHOB HaydHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX METO/OB
MO3HAHUS U OIbITa MPAKTHYECKOTO NMPUMEHEHHs] HAyYHBIX 3HAHUM H3ydeHue mpeamera «XHUMHsS» Ha
yIIIyONE€HHOM ypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3AX C y4eOHBIMU NpeIMETaMH, BXOISIIUMH B
cocTaB MpeAMeTHbIX oOnactel «EcTecTBeHHO-Hay4yHblEe NMpeAMETh», «MaTtemaTtuka U HHQOpPMATHKa» U
«Pycckuil A3bIK U IUTEpATypay.



[Tpu u3yueHum ydeOHOro mpeaMmera «XUMHUS» Ha YIIIyOJEHHOM YPOBHE TakKe, Kak Ha YpOBHE
OCHOBHOTO M CpeaHero ooOmero oOpa3oBanusi (Ha 0a30BOM ypOBHE), 3aqaveil MEpBOCTEHEHHOU
3HAYUMOCTHU ABIIACTCA (I)OpMI/IpOBaHI/IG OCHOB HAaYKU XUMHHU KaK 06HaCTI/I COBPCMCHHOI'O CCTCCTBO3HAHUA,
MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKAa U OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. Penienue 3Toit
3aJa4uM Ha yriIyOJIEHHOM YpOBHE U3YyUEHHUS MIpeIMeTa MperoaraeT pealn3aluio Takux esei, Kak:

(dopMHpoBaHUE NPEACTABICHUN: O MaTepUalbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
IIO3HABAEMOCTU SIBJICHUU IIPUPOABI, O MECTE XHMHUU B CHCTEME €CTECTBEHHBIX HayK U €€
BeAylIeH poiM B OOECIIEYEHUH YCTOWYMBOIO PAa3BUTHS UEIOBEUECTBA: B PELICHUU MPOOIeM
9KOJIOTHYECKOM, SHEPreTUYECKON U NMHUIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIULIMHBI, CO3IaHUH
HOBBIX MAaTEpPHUalOB, HOBBIX MCTOYHUKOB OHHEPrUM, B 00ECHEUEHHM PALUOHAIBHOIO
IPUPOJONOIb30BaHUSA, B (POPMUPOBAHMM MHMPOBO33pEHHUS M OOLIEH KyIbTypbl uelOBEKa, a
TaKXe HKOJIOTUIECKA 00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPUPOTHON Cpee;
OCBOCHHUE CHCTEMBl 3HAHUH, JIKAIUX B OCHOBE XMMHMYECKON COCTABIIIOILIEH €CTECTBEHHO-
HAyYHOH KapTHHBI MuUpa: (YHIAMEHTAIBHBIX MOHSATUH, 3aKOHOB W TEOPUH XHMWH,
COBPEMEHHBIX NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0O  TEpMOAMHAMMYECKHX MU  KHHETHYECKHX
3aKOHOMEPHOCTSX IIPOTEKaHUsI XMMUUECKUX PEAKLIUN, O XMMUYECKOM PaBHOBECUH, PACTBOPAX U
JUCIIEPCHBIX CUCTEMAX, 00 OOIKX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;
dopmMHpoBaHHEe Yy OOYYarOLIMXCA OCO3HAHHOIO MOHUMAaHMS BOCTPEOOBAHHOCTU CHCTEMHBIX
XUMHYECKHX 3HAHUH JUIS OOBSCHEHHS KIFOYEBBIX UJEH M MPOOJIEM COBPEMEHHOW XMMMHH, JJIS
OOBSICHEHUS M IPOrHO3UPOBAHUS SBJICHHH, HMEIOLIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;
IPaMOTHOTO pelIeHUs IPOoOJIeM, CBSI3aHHBIX C XUMHEH, IPOrHO3UPOBAHMSI, aHAJIN3a U OLEHKH C
NO3UIMK SKOJOTUYECKOH Oe30MacHOCTH TOCIEACTBHI OBITOBOM ¥ IPOW3BOJICTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C XUMHYECKMM IPOU3BOJCTBOM, MCIOJB30BAaHUEM U
nepepaboTKO BELIEeCTB;

yriy0JieHUe TPEJICTaBICHUM O HAyYHBIX METO/IaX MO3HAHUS, HEOOXOAUMBIX JIJISl PUOOPETEHUS
YMEHUH OpPUEHTHPOBATHCS B MHUPE BELIECTB U OOBSACHEHMS XUMUYECKHUX SIBJICHUH, UMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKOMN NEATEIBHOCTU U NTOBCEAHEBHOMN KU3HU.

B muiane peanu3anuu mNepBOOYEPETHBIX BOCHUTATENBHBIX M Pa3BUBAIOMIMX (QYHKIMHA IEITOCTHOMN
CUCTEMBI CpEIHEro o01Iero ooOpa3oBaHus PU U3YyUEHUH NpeaAMeTa «XHUMHUS» Ha YIiayOlnEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKE 1IeNU U 33J]auH, KaK:

BOCIIUTAHUE YOEXKIEHHOCTH B IO3HABAEMOCTH SIBIICHHUW MPHUPOJIBI, YBAKEHUSI K IPOIIECCY
TBOpPYECTBA B 00JaCTH TEOPETUYECKUX U MPUKIIAJHBIX UCCIIEAOBAaHUM B XUMUH, (GOPMHUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

pa3sBUTHE MOTHUBAaMM K OOYYEHHMIO M TIO3HAHMIO, CIHOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

pa3sBUTHE MO3HABATENbHBIX HHTEPECOB, HMHTEUICKTYAlIbHBIX W TBOPUECKUX CIIOCOOHOCTEHN
oOyuaromuxcsi, (OpMUpPOBaHME y HUX CO3HATEIHOTO OTHOILIEHUS K CaMOOOpa30BAHUIO U
HENpephIBHOMY O0pa30BaHHUIO KaK YCIOBUIO YCHEIIHOM Mpo(eccHOHAIbHON U 001eCTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0POBBIO M MOTPEOHOCTH B 3J0POBOM
o0pase )XHU3HU;

dopmMHupoBaHHE YMEHHUH W  HABBIKOB  Pa3syMHOI'O  IPHPOJOINOJIB30BAHMS,  pa3BUTHE
HKOJIOTHYECKON KYIBTYpHl, MPHOOpETeHHE OmbITa OOIIECTBEHHO-TIOJIE3HONH SKOJIOTHYECKON
NeSITETTHHOCTH.

OO01ee YMCIIO YacoB, MPEIYCMOTPEHHBIX JUIS WU3YYEHUsS XWMHW Ha YIITYOJIGHHOM YpPOBHE CPEIHETO
obmiero oopazosanusi, coctaBiusieT 340 gacos: B 10 kmacce — 170 vaca (5 gaca B Hegento), B 11 kimacce —
170 gaca (5 gaca B HefIelNO).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

OPT'TAHNMYECKASA XUMMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKO XMMHH.

[Ipeamer ¥ 3HAYCHHWE OPraHMYECKOW XHMHH, MPEJCTABICHHE O MHOTr000pasHHM OpraHHYECKUX
COCTUHEHUN.

DNEKTPOHHOE CTPOCHHME aToMa YIJIepojia: OCHOBHOE M BO30YXIEHHOE COCTOSIHMS. BasieHTHBIE
BO3MOXXHOCTH aToMa yriepoja. XMMHYecKasi CBsI3b B OPraHMYECKUX COCTUHEHUSAX. THUIbI THOpHIU3AIH
ATOMHBIX opOuTasiel yriaepoaa. Mexanu3mbl 00pa30BaHUS KOBAICHTHOU CBsI3U (OOMEHHBINH U JOHOPHO-
aKLenTopHbI). TuIbl MepeKpbIBaHUS aTOMHBIX opOuTasned, o- U m-cBsi3u. OnuHapHas, ABOWHAs H
TpoiiHas cBs3b. CriocoObl pa3pbiBa CBsi3el B MOJIEKyJlaX OopraHndeckux BemiecTs. [lonsTue o cBo60 HOM
paaukaie, HyKJieopuie U AIeKTpodue.

Teopus crpoeHust oprannyeckux coennHeHuit A.M. BytiepoBa u coBpeMeHHbIE IPEJICTABICHUS O
CTPYKTYpE MOJIEKYJl. 3HAU€HHE TEOPUU CTPOCHMSI OpPraHUYECKUX COEIMHEHH. MonekynspHble U
CTpyKTypHBIe (GopMynbl. CTpyKTypHBIE (QOPMYIBI pPA3IUYHBIX BHUJIIOB: pa3BEPHYTas, COKpallEHHAs,
ckenerHas. Vzomepus. Bunsl n3omepun: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(EKTH B
MOJIEKYyJIaX OPTaHNYECKUX COCTUHEHUH (MHAYKTUBHBIN H Me30MepHBIH 3(peKTor).

[IpencraBnenue o knaccudukay oprannueckux BeuiecTs. [loHaTre o GpyHKIMOHAIBHON IpymIe.
['omonorus. I'omonoruueckue psiapl. CucreMarnyeckass HOMEHKJIATypa OpPraHMYEeCKUX COEIUHEHUN
(IUPAC) u TpuBHasbHbBIC Ha3BaHUS OTICIBHBIX TPEICTABUTEICH.

OcobenHoct W KiaaccU(UKAIUs OPraHUYeCKHX peakiuuil. OKHUCIUTETHbHO-BOCCTAHOBHUTEIILHBIC
peakly B OPraHU4EeCKON XUMHUH.

DKCrepUMEHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAILlCHUI: 03HAKOMIICHHE C 00pa3amMu
OpraHMYECKUX BEIIECTB U MaTepuajgaMH Ha UX OCHOBE, OIBITHI 110 IPEBPALLICHUIO OPTaHUYECKUX BEILLECTB
Mpu HarpeBaHuu (TUIaBlieHHE, OOYIIMBAaHWE W TOPEHHUE), KOHCTPYUPOBAHHUE MOJENECH MOJIEKYI
OpPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Ankanbl. ['oMoyiorudeckuid psii  ajdkaHoB, oOmias ¢opMmysia, HOMEHKJIATypa U HU30MEpHS.
DIEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHIE MOJIEKYJT ATKAHOB, SP°-THOPH/IM3AIMS aTOMHBIX OpOHTAIIeil
yriaepoaa, 6-cBsi3b. PU3NYECKUE CBONCTBA AJIKAHOB.

XVMMHYECKHE CBOMCTBA QJIKAaHOB: PEAKLUM 3aMEUICHMs, HW30MEpPHU3alMM, JETHIAPUPOBaHUS,
LIUKJIU3alluy, NUpoIM3a, KpeKuHra, ropeHus. [IpencraBieHne o MeXaHU3ME peaKUMi paguKaibHOIO
3aMelleHusl.

Haxoxxnenue B npupoje. CriocoObl MOMydeHUs U IPUMEHEHUE aJTKaHOB.

[Muknoankanpl. OOmas ¢opmyna, HOMeHKIarypa M u3zomepusi. OCOOEHHOCTH CTPOCHHMS U
XUMHYECKHX CBOMCTB MasbIX (LMKJIOMPONAaH, HMUKIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH)
UKJI0aKaHOB. CriocoObI MOJTYyYeHHs U TPUMEHEHHE HUKIIOATKAHOB.

Ankenbl. ['oMonorndeckuii psii ajakeHoB, oOmias ¢GopMmyna, HOMEHKJIATypa. DJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKEHOB, sz-m6p1/1111/13au1/1;{ aTOMHBIX opOuTaneil yriepoza, c- u
n-cBsi3u. CTPyKTypHasi W reomeTpudeckas (Iuc-TpaHc-) uzoMepus. dusmyeckue CBOICTBA alKEHOB.
XHWMHUYECKUE CBOMCTBA: PEAKIHUM IMPUCOECIWHEHMS, 3aMEUICHUS B O-TIOJIOKEHUE TP JIBOMHOM CBS3H,
noauMepusanuu u okuciaeHus. [IpaBuno MapkoBHuKOBa. KauecTBEHHbIE peakluy HAa ABOWHYIO CBSI3b.
CriocoObI nostyueHust 1 NPUMEHEHNE alTKEHOB.



Ankanuensl. Knaccudukanust ankaaneHOB (CONpPsHKEHHBIC, W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH SJEKTPOHHOTO CTPOCHHS M XMMHUYECKUX CBOMCTB CONPSODKEHHBIX OuUeHOB, 1,2- u 1,4-
npucoenuHenue. [lonuMepusanus conpspKEHHbIX JAMEHOB. (CrnocoObl IOJIy4e€HUST M IPUMEHEHHE
aJIKaJINCHOB.

Anxunbl. ['oMosormyeckuil psi ankuHOB, oOmas ¢opMmysiaa, HOMEHKIATypa U H30Mepusl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AIKHHOB, SP-THOPUAN3ALUS aTOMHBIX opOUTaei
yraepoaa. ®Pusznueckue CBOICTBAa aJKMHOB. XHWMUYECKUE CBOMCTBA: pEAKLHUU IPUCOEIUHEHMS,
JUMEpH3allMM U TPUMEPHU3aLUH, OKUCIEHHA. KHCIOTHBIE CBOMCTBA ajJKMHOB, MMEKOIIMX KOHLEBYIO
TpoiiHyl0 CBs3b. KauecTBeHHBIE peakLMH Ha TpPOHHYIO CBsA3b. CrocoObl MONyYEHUS M NPUMEHEHUE
AJIKUHOB.

Apomarudeckue yrieBoAopoasl (apeHbl). ['omonormdeckuii psjg apeHoB, obOmas ¢dopmyia,
HOMEHKJIaTypa M U30MepHs. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OeH307a.
dusnueckue cBOMCTBA apeHOB. XMMUYECKHE CBOMCTBA OEH30I1a U €ro TOMOJIOTOB: PEAaKLUU 3aMEILCHHs B
OCH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajuKalle, Peakluu IMPUCOCIUHEHMSI, OKHCIEHUE T'OMOJIOIOB
Ocnsomna. [IpencraBieHue 00 OPUCHTHPYIOIIEM JACHCTBHHM 3aMECTUTENCH B OCH30JHHOM KOJBIC Ha
OpUMepe AJKWIBHBIX PaJuKaioB, KapOOKCHJIBHOW, I'MIPOKCHIIBHOM, aMHHO- U HUTPOIPYIIBI, aTOMOB
rajoreHoB. OCOOEHHOCTHM XUMHMUYECKUX CBOWCTB crtupona. Ilomumepusauus crupona. CrocoOsl
MOJIyYEHUS U IPUMEHEHUE ApOMATUYECKUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonyrHeie HeQTsHBIE ra3bl. HedTh u €€ npoucxoxxnenue. KaMeHHbI yroias u
OpoayKThl ero mnepepaboTku. CrocoObl mnepepadoTKH He(TH: MEperoHka, KPeKUHr (TepMUYECKUH,
KaTanuTuueckuil), pudopmunr, nuponus. IIpoayktel mnepepa®oTkun HedTH, HUX NPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJIOreHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3ameleHus rajoreHa Ha
TUAPOKCOTPYIILYy, HUTPOTPYIIy, LHMAHOTPYIIy, aMUHOrpymmy. JleiicTBUE Ha TIallOreHIIPOU3BOJHBIC
BOJIHOTO U CIIMPTOBOIO pacTBopa Iénouyu. B3aumoseiicTBue nurajoreHaJkaHoB ¢ MarHUEM UM IIUHKOM.
[TonsiTHE O MeTaIOOpraHUYECKUX coequHEHUX. Vcronb30BaHne raloreHnpou3BOIHbBIX YTIIEBOI0POIOB
B OBITY, TEXHHUKE U NIPH CUHTE3€ OPraHUYECKUX BEILECTB.

OKclepUMEeHTalbHbIE METO/bl M3YYEHHUs BEIECTB M HX IpEeBpAIlEeHUil: M3ydeHue (PU3UUECKUX
CBOICTB yIJI€BOJOPO/IOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIINI yrIeBOJOPOIOB Pa3IMYHbIX KIacCOB
(obecuBeunBaHre OpOMHOW WM HMOJHOM BOJBI, pacTBOpa IMEepMaHraHatra Kajus, B3aUMOJICHCTBUE
alleTWIeHa C aMMHUAYHbIM pacTBOpoM okcuzaa cepebpa(l)), kauecTBeHHOEe OOHapy)XeHHEe yriepojaa u
BOZIOPOJia B OPraHMYECKHUX BELIECTBAX, IOJyUYEHUE ATHIIEHA U U3YYEHUE €r0 CBOMCTB, O3HAKOMIICHUE C
koekuuamMu «Hedtb» u «Yromp», ¢ obpasnamu IuiacTMacc, KaydyyKoB M PE3HHbBI, MOJAEIMPOBAHUE
MOJIEKYJI YTII€BOIOPOAOB U IaJIOT€HIIPOU3BOIHBIX YIJIEBOJAOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHHUs.

[IpenensHble OgHOATOMHBIE CHMPTHL. CTpoeHHEe MOJeKyn (Ha NMpUMepe METaHojJa U ATAHOJIA).
['omonoruyeckuii psia, obmast Gopmyina, W30oMepus, HOMEHKJIaTypa W Kiaccudukamus. duzndeckue
CBOICTBa MpeAeNbHBIX OJHOATOMHBIX CHUPTOB. BonopoaHble CBA3M MEXAY MOJIEKYJIaMH CIHPTOB.
XVMMUYECKME CBOWCTBA: PEAKLUM 3aMEIICHUs, JAETUApATalii, OKUCJIECHMs, B3aUMOJIEICTBHE C
OpraHMYECKUMH M HEOpPraHMYECKMMHU KucioTamu. KauecTBeHHas peakius Ha OJHOATOMHBIE CIMPTHI.
JleiictBue »TaHONa M MeTaHOoJa Ha oOpraHu3M uyenoBeka. CrocoObl TMOJydeHUS U TNPUMEHEHHE
OJIHOATOMHBIX CIHPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa 1 n3omepus. Oco0eHHOCTH (PU3NYECKUX U XUMHUUYECKUX CBOUCTB.

MHoOroaTOMHbIE CIUPTHI — ATHWICHIVIMKOIb M TIULEpuH. PU3NYecKUe U XUMHUUYECKUE CBOMCTBA!
peakuuMy 3aMelleHHus, B3aUMOJACWCTBHE C OPraHMYeCKUMH M HEOPraHWYeCKUMHU KHCJIOTaMH,



KAueCTBEHHAsl peakUWs Ha MHOroaroMHble cnupTel. [IpencraBieHue o0 MeXaHU3ME peaKUuil
HYKJIeO(UIbHOTO 3amMerieHus. JlelicTBue Ha opraHu3M yenoBeka. CrocoObl MOMy4YEHUS U NMPHUMEHEHHE
MHOT0aTOMHBIX CIIMPTOB.

@®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIIMSHHE TUIPOKCOTPYIIBI U OEH30JILHOTO sJIpa.
®uznyeckue cBoiicTBa Gperona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHONa. KauecTBeHHbIE peakiuy Ha
¢enon. Toxcuunocts ¢enona. CriocoOb! monydeHus U npuMeHeHue Qgenona. OeHoapopMaIbaeruIHas
cMoJIa.

KapOonuibHble coelMHEHUS — aubAeTuAbl U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHWIIBHOM
rpynnbl. ['omonornyeckue psiibl alibJErUI0B U KETOHOB, 001mas (hopMya, H30Mepusi 1 HOMEHKJIATypa.
®u3nyecKre CBOKMCTBA AJIBJACTHIOB U KETOHOB. XHUMHUYECKHE CBOMCTBA albIAEIUIA0OB U KETOHOB: pPEaKUUU
npucoequHenus. OKHUCIeHNEe albJAETHI0B, KAUYeCTBEHHBIE peakuy Ha anbaeruibl. CriocoObl morydeHus
Y IPUMEHEHUE aIbJAECTUIOB U KETOHOB.

OnHOOCHOBHBIE —TMpeneibHble KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHS  MOJIEKYI
KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKJIaTypa. PU3NUECKUE CBOMCTBA OJHOOCHOBHBIX IMPENEIbHBIX
KapOOHOBBIX KHCIIOT. BOMOpOIHBIE CBSA3M MEXKIY MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XHUMHYECKHE
CBOICTBA: KHUCJIOTHBIE CBOMCTBA, peakuusi 3TepU(PUKALUU, PEAKIHH C Y4acTHEM YIIIeBOJIOPOJAHOTO
panukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [ToHSITHE O MPOM3BOAHBIX KAPOOHOBBIX KHCIOT
— CIOXHBIX 3upax. MHoroodpaszue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEIMPEICIbHBIX H
apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, JWKapOOHOBBIX KHCJIOT, THJIPOKCUKapOOHOBBIX KHCJIOT.
[IpencraBuTeny BHICIIMX KapOOHOBBIX KUCIIOT: CTEAPUHOBAs, MaJIbMUTHHOBAS, OJICMHOBAS, JIUHO/IE6AS,
JuHOoNeH06as KUCIOThL. CIIOCOOBI MOJTy4YeHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upbl. ['omonmormdeckuii psja, obOmas ¢opmyna, H30MEpHs W HOMEHKJIATYpA.
DuU3nYECKUe 1 XMMAYECKUE CBOMCTBA: THIPOJIM3 B KUCION U LIEIOYHOU CpeIe.

Kupsl. Ctpoenue, puzndeckue U XUMUYECKUE CBOMCTBA KUPOB: TUIPOIU3 B KUCIOW U HIETOYHOM
cpene. OcoOEHHOCTH CBOMCTB KUPOB, COJEPKALIUX OCTATKU HEMPEIEIbHBIX KUPHBIX KUCIOT. JKupbl B
IpUpOJIE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Krmaccudukanus yrieBogoB (MOHO-, TU- U TOJIHCAXAPUIIBI).
MoHocaxapuabl: TJIOK03a, (pyKTo3a, ranakrosa, pubo3a, ne3okcupubo3a. Pu3nuecKkue CBOWCTBA U
HaxoxaeHue B mnpupoge. PorocuHTe3. XHWMHYECKHE CBOMCTBA TJIFOKO3BI: PEAKIMU C YYaCTHEM
CHUPTOBBIX U aJbJECTUAHON IPYII, CIUPTOBOE U MOJIOYHOKHUCIOE OpoxeHue. [IpuMeHenne ritoko3bl, eé
3HAQUEHHE B JKU3HEACATEIBHOCTH oOpraHu3ma. Jlucaxapuiel: caxapo3a, MajlbTO3a U JIAKTO3a.
BoccranaBnuBaroiue 1 HEBOCCTaHABIMBAKOIIME Aucaxapuibl. ['naponus aucaxapunoB. Haxoxnenue B
npuposie u npumeHenue. [lonucaxapuipl: KpaxMai, IIIMKOTEH U Leuioso3a. CTpoeHne MakpoOMOJIEKY
Kpaxmaja, TJIMKOT€Ha M IeJUI003bl. DU3nyecKrue CBOWCTBAa Kpaxmaja U IeJUII0JI03bl. XUMHUYECKHE
CBOMCTBA KpaxMaja: TMApPOJIM3, KAYECTBEHHAs] peakius C MOJ0OM. XMMHUYECKHE CBOMCTBA IIEJUTIOJIO3BI:
THJIPOJIN3, MTOJTyYeHHe F3PUPOB 1eUTt0103bl. [ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
IENK).

OKCepuMEHTAIbHBIE METO/Ibl H3yUEHUS BEUIECTB U UX MPEBPAIICHUN: paCTBOPUMOCTD Pa3INYHbBIX
CIUPTOB B BOJE, B3aMMOJEICTBHE 3TAaHOJA C HATPUEM, OKHCIEHHE 3TUIOBOIO CIUpPTA B albJETH] Ha
packan€HHOM MeJHOIl MPOBOJIOKE, OKHCICHHE STHJIOBOTO CIHMPTa AMXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), KayeCTBEHHbIE peaKUWW Ha alpJeruipl (C TUIPOKCHUIOM
muammuncepeOpa(l) u  ruapokcumom menu(ll)), peakunms rhounepuna ¢ ruapokcugom  memu(ll),
XMMHYECKHE CBOMCTBA pPAacTBOpPAa YKCYCHOM KHCIOTBHI, B3aMMOJEMCTBHE pacTBOpa TJIOKO3bl C
ruapokcuaoM menu(ll), B3aumoneiicTBue kpaxmana ¢ MOJOM, pelIeHHe AKCIEePUMEHTAIbHBIX 3a/1a4 IO
temaM «CrnupThl U GeHobly, «KapooHoBbIe KUCTOTHI. CIOXKHBIE Y3PUPHI».



A3oTcoaepakaiiye OpraHMyecKkue coeIuHeHus.

AMUHBI — OpPraHMYECKHE TPOU3BOJHBIC ammHaka. Kimaccudukamus aMHHOB: anudaruyecKkue u
apoMaTHYeCKHEe; IEPBUYHBIC, BTOPUYHBIC U TpeTH4HBIe. CTpoeHUE MOJIeKYJ, oOmmas Gopmysa, usoMepus,
HOMEHKJIaTypa W (U3UYECKHUE CBOMCTBA. XMMHYECKOE CBOWCTBA alu(PaTUYECKUX aMHHOB: OCHOBHBIC
CBOMCTBA, QJIKWJIMPOBAHHE, B3aUMOJCIHCTBHE NEPBUYHBIX aAMUHOB C a30THCTOM Kuciotoud. Conu
AJIKUJIAMMOHHSL.

AHWINH — NpeICTaBUTEIb AMUHOB apoMaTH4ecKoro psiaa. CtpoeHue aHuiarMHa. BzauMHoe BiausiHrE
TPYIIl aTOMOB B MoJIeKyJie aHmiIMHA. OCOOCHHOCTH XUMHUYECKHUX CBOWCTB aHWIMHA. KauecTBEeHHbIE
peakuuu Ha aHWIMH. CrIOCOOBI MOJIYYCHUS U IPUMEHEHHE anu(aTHIecKuX aMuHOB. [lonydeHne anumuHa
U3 HUTPOOEH307Ia.

Amunokuciotrsl. Homenkiarypa u uzomepus. OThaelibHbIE MPEACTABUTENH 0O-aMUHOKHCIIOT:
IIMIyH, ajaduH. Ou3ndyeckhe CBOWCTBA AMHUHOKHCIOT. XHMMHYECKHE CBOMCTBA AMHHOKHMCIIOT Kak
aM(pOTEpPHBIX OPraHMUYECKUX COSAMHCHHI, PEaKIUs MOJUKOHACHCAIUN, O0Pa30BaHKUE MENTUIHON CBSI3H.
buonornueckoe 3HaueHre aMMHOKUCIOT. CUHTE3 M TUIPOJIU3 METTHIOB.

benku kak mpuponnsie monuMmepsl. [lepBuuHas, BTOpUYHAs W TPETHUHAS CTPYKTypa OEJIKOB.
XUMHYeCcKue CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEHHbBIE PEaKIIH Ha OCNKH.

DKCTIIEpUMEHTAIBHBIE METOJbI M3YYCHHsI BEUISCTB M WX IMPEBPALICHUI: PacTBOPCHHE OCIIKOB B
BOJI, JIeHaTypamusi OCJIKOB TNpH HAarpeBaHWU, I1BETHBIE pPEAKIMU Ha OCJIKH, pelIeHue
SKCIEPUMEHTAIBHBIX  3aJjad 10 TeMaM «A30TcojepKallue OpraHu4YecKhe COCAMHEHUs» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BrbicokoMosieKky/IsIpHBIE COeTMHEHHU.

OCHOBHBIE TIOHSITUS XHUMHUHM  BBICOKOMOJIEKYJISIDHBIX  COCAMHEHUH: MOHOMEpP, TMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALMH, CpeAHsAs MOJeKyispHas Macca. OCHOBHbBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI — OJIMMEpU3alis U OJIMKOHIEHCALIUS.

[Tomumepuble Matepuansl. [lnacTmaccel  (MOMUATHIICH, MOJHUIPONWICH, MOJUBUHUIXIIOPHUI,
MOJIUCTUPOJI, TOJUMETHIMETAKPIIIAT, TIOJMKApOOHATHI, MOJUATHWICHTepedTanar). YTwinzanus u
nepepaboTka MIacTuka.

DnacToMepbl: HaTypalbHBIM KaydyK, CHHTETHUECKHE Kayuyku (OyTaaueHOBBIN, XJIOPOMPEHOBHIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BomnokHa: HaTypangbHbIe (XJIOMOK, MEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KalpoH U JIaBCaH).

[TonmuMmepsl crieUanbHOrO Ha3HaueHUs (Te(dJIOH, KeBJIap, JJIEKTPOMPOBOMASAIINE MOJIUMEPHI,
OuopasnaraeMble OJTUMEPBHI).

DKCIepuMEeHTaIbHbIE METO/IbI U3yUEHHUS BEIIECTB M X MPEBpAIICHUI: 03HaKOMJIEHHE ¢ 00pa3iamMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYYKOB, PEIICHUE IKCIIEPUMEHTAIbHBIX 33]a4 110
Teme «Pacrio3HaBaHue IIJIaCTMACC U BOJIOKOHY.

Pacuérnrle 3amaun.

Haxoxxnenne MOJEKyIsipHOW (OpMYyJIBI OpPTraHUYECKOrO0 COCIWHEHUS] 10 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIINX B €T0 COCTaB, HAX0XKJIEHUE MOJIEKYISIPHOU (OPMYIBI OPraHUIECKOTO COSAMHECHHUS
no Macce (00bEMY) MPOAYKTOB CropaHus, MO KOJIMYECTBY BeliecTBa (Macce, 00BEMY) MPOIYKTOB
peaKI W/UIU UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIBI OPTaHUUECKOTO BEIIECTBA Ha
OCHOBE €Tr0 XMMHYECKHX CBOWCTB WJIH CIIOCOOOB TOJY4YEHHs, OMpENEICHUE JOIU BBIXOJA MPOIYKTa
peaklMK OT TEOPETUUYECKHU BO3MOXKHOTIO.



MexnpenMeTHele CBsI3U.  Peanuzanus MEXNpPEIMETHBIX CBS3€M MPU M3YyYEHHH OPraHUYeCKOM
xuMud B 10 Kacce OCyIIECTBISIETCS Yepe3 MCIIOIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX TOHSATHH,
TaK U NOHATUMN, IPUHATHIX B OTJENbHBIX [IPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBeHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAay4dHbIM (akT, rumore3a, TEOpHUs, 3aKOH,
aHaJINU3, CUHTE3, KJIaccudukaius, Ha0oieHue, U3MEpEeHne, SKCIEPUMEHT, MOJIeJIb, MOJICTIUPOBAHHE.

®dusuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUH YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PM3NUECKHUE BEIIMYMHBI, €MHUIBI N3MEPEHUS,
CKOpOCTb, JHEPI'Us, Macca.

buonorus: kneTka, opraHmsM, J3KocucTeMa, Ouochepa, MeradoIu3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA U TeTepOoTPO(MHBINA TUN NMUTAHUS, OpokeHue, (POTOCHHTE3, IAbIXaHHE, OEIKH, YTICBOIHI,
KHUPBI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpacdusi: mosie3Hble UCKOMAaeMble, TOTLIUBO.

TexHosmorus: MNUUIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO NMTaHUS, MOIOLIUE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTtaB aTOMHBIX saep. XuMuUueckuil snemeHT. M3otombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPTeTHUECKHWE YPOBHU M IOJYPOBHH. ATOMHBIE OpOWTAIIH.
Knaccudukaust XuMuueckux 3JeMeHToB (S-, p-, d-, f-amemenTtsr). PacmpeneneHue 371€KTPOHOB 10
ATOMHBIM OpOUTANIAM. DJNEKTPOHHbIE KOHPUTYpAIlUU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM U  BO30YXIEHHOM COCTOSIHMM,  3JIEKTPOHHBIE  KOH(QUIypallud  HOHOB.
DIIEeKTPOOTPULIATETHHOCTb.

Ilepnonnueckuii 3axkoH u Ilepuomuueckas cucremMa xumuueckux sineMeHToB /.M. Menneneesa.
CBsa3p nepuoguveckoro 3akoHa u llepnonnyeckoil CHCTEMBl XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOMU
TEOpUeH CTPOEHUS aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHMSI CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BELIECTB IO IpylnaM U NepuoaaM. 3Haue€HUe NepUOANYECKOro
3akoHa /[.11. Menneneena.

Xumuueckass CBSi3b. BHIbI XUMHUYECKON CBSI3U: KOBAJ€HTHAs, WOHHAs, METAJUIMYECKasl.
Mexanu3mbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIN U JTOHOPHO-AKIENTOPHBIA. DHEPrusl U AJIMHA
cBa3u. lloJApHOCTH, HANPAaBIEHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble CBs3M.
Bonopoanas cBsi3b. MexMONIEKyIIIpHbIE B3aUMOIECTBHSL.

BaneHTHOCTh M BaJI€eHTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYII C UX
FeOMETPUUECKHUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUH 3JIEMEHTOB BTOPOTO MEPHOJIA).

IIpencraBienue 0 KOMILIEKCHBIX COCIMHEHUSX. Cocrasn KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb,  JUTAHIAbL.  3Haue€HHWE  KOMIUIEKCHBIX  coefauHeHwil.  [lomsitme o
KOOPAMHALMOHHON XUMUMU.

BemectBa MONEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHMs. THIIBI KPUCTAIMYECKHUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonatne o pucnepcHbix cucreMax. MctunHble pacTBopel. IlpencraBieHue O KOJIIOMIAHBIX
pactBopax. CriocoObl BBIpaXKEHUs KOHIIEHTPAIMM PAcTBOPOB: MaccoBas JOJI BEIIECTBA B PacTBOPE,
MOJISIpHAsE ~ KOHILEHTpauus.  HacblmieHHble W HEHAaCBIEHHBIE  pPacTBOPBI,  PACTBOPUMOCT.
Kpucramnoruapatsr.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYEeCKUX BellecTB. TpuBHaIbHbIE HA3BaHUS OTIEIbHBIX
IIPEJICTaBUTENIEN HEOPTAHUUECKUX BEILIECTB.

Knaccugpukanuss XUMHUECKHUX pPEAaKUUH B HEOPTaHMYECKOHM M OpPraHM4ecKoil XUMHH. 3aKOH
COXPaHEHUSI MACChl BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTrUU MPU XUMHUYECKHX PEaKIUIX.
TennoBsie 3¢ dekTsl XuMUyecKkux peakuuil. TepmMoxumMuieckre ypaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT pa3IU4HbIX (aKTOpoB. ['OMOTeHHBIE U
rereporeHHsle peakuu. Karanus u kataiuszaTopsl.

OOpatumble W HeoOpaTHMble peaklMH. XHUMUYeckoe paBHoBecue. KoHCTaHTa XUMHYECKOIO
paBHOBecust. DaKTOPHI, BIUAIONINE HA MOJT0XKEHHE XUMUYECKOTO PaBHOBECHS: TeMIIepaTypa, JaBJIeHUE U
KOHILICHTpAllMU BEIECTB, y4acTBYIOIMX B peakiuu. [Ipunnun Jle [larense.

OnexTponuTHyeckas aucconuanus. CuibHble W cladble AMeKTpoiauThl. CTEneHb AMCCOLMAIHH.
Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEWTpaibHas, IienodHas. Bomopoansiii mokasatenb (pH)
pactBopa. ['maponus cosneii. Peakiiuu noHHoro ooMeHa.

OKHUCIUTENIbHO-BOCCTAaHOBUTENbHBIE ~ peakuuud.  Crenenb — okucieHus.  OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl  OKUCIIEHHMS U BOCCTaHOBJIEHUS. BaxHeimwue okucauTeNmu U
BOCCTaHOBUTENHU. MeTOJ| 21IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl M3YyYEHHUsI BELIECTB M UX IPEBpALICHUI: Pa3I0KEHHE MEepoKcuia
BOJIOpPOJia B IPUCYTCTBUM KaTalu3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK, NPOBEIACHHE peakLuil
MOHHOTO OOMEHa, ONpEJENIEHUE Cpellbl PacTBOPOB C IOMOIIBIO HMHJUKATOPOB, U3YYEHUE BIIUSHUSA
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIIMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xummusi.

ITonoxenne HemetaiioB B Ilepuonnueckon cucteme xuMudeckux 3ieMeHToB .M. Menneneesa u
OCOOEHHOCTH CTpPOEHHUsl UX aromMoB. DU3MUECKHE CBOMCTBA HEMETAJUIOB. AJIJIOTPONHS HEMETAIUIOB (Ha
npuMepe KUciaoposa, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilomyuenue, ¢usmueckue M XMMHYECKHE CBOMCTBA: pEaklUUU C METaUIAMU H
HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIC 3JIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, cnocoObl mojyuyeHus, Gu3nyeckue 1 XMMUYECKHE CBOMCTBA.
["anorenoBojoposbl. BakHeiimue kuciopojconepkaliie CoeIuHeHHs TrajoreHoB. JlabopaTopHble u
IPOMBIIIJICHHbIE CIOCOOBI MOTyYeHUs TajJoreHoB. [IpuMeHeHne raloreHoB U UX COeIMHEHHH.

Kucnopon, o3oH. JIabopaTopHble U MPOMBIIIJIEHHBIE CLIOCOOBI TIOJyueHus kuciaopoja. duznyeckue
U XUMHUYECKHE CBOWCTBA U MPUMEHEHHUE KUCIopoJa U 030Ha. OKCHUJIbI U TEPOKCU/IBI.

Cepa. HaxoxneHnue B MpHpoJe, CIOCOOBI IMOJNydeHHs, (PU3MUECKHE U XMMHUYECKHE CBOICTBA.
Cepooaopon, cynbduabl. Oxeun cepsi(1V), okcun cepri(VI1). CepHuctast u cepHasi KUCIOTBI U UX COJH.
OcoOeHHOCTH CBOMCTB cepHON KUCIOTHI. [IpuMeHeHue cepbl U €€ COeTMHEHUH.

A3zor. Haxoxzaenue B mpupoje, CHocoObl IMOJydyeHHUs, (PU3NYEeCKHe W XUMHUYECKHE CBOICTBa.
Ammuak, HUTpuIbl. OKCHIbl a30Ta. A30THCTasi U a30THAs KUCIOTHI U UX coiu. OcOOEHHOCTH CBOMCTB
a30THOM kucH0ThL. [IpuMeHenune a3ota U ero coeluHeHUNH. A30THbIE YA0OpEHHUsL.

®dochop. Haxoxnenue B mpupoje, CrocoObl MOMydeHHs], PU3NUECKHe W XUMHUYECKHE CBOMCTBA.
®Dochuasr u pochun. Oxcuasr pochopa, pochopuas kucnora u e€ conu. [Ipumenenue dpochopa u ero
coeaunenuil. @ochopHbie ya0OpeHus.

VYraepon, HaxoxaeHue B mpupoze. AIUIoTponHble Mogudukanuu. duznyeckne U XUMHUYECKHUE
CBOMCTBa TPOCTBIX BEIIECTB, 00pa3zoBaHHBIX yriepoaoM. Oxcupn yraepona(ll), oxcun yraepona(lV),
yroJibHas KUCJIOTa U €€ colu. AKTUBUPOBAHHBIN yroib, ajgcopouus. Oymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne npocThIX BELIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €r0 COeTUHEHUH.



Kpemunii. Haxoxxaenue B mpupoje, crocoObl moydeHus, pu3nyeckne 1 XuMHUYECKUE CBOMCTRBA.
Oxcun kpemHusA(lV), xpemHueBass KHUCIIOTa, CHIIMKAaThl. [IpuMeHEHHE KpEeMHHUS M €ro COEIUHEHUM.
Creki10, €ro 1oJiyueHue, BU/bI CTEKIIA.

[Tonoxxenue wmeramwioB B [lepuonuyeckoil cucTeMe XMMHYECKHUX 3IeMEHTOB. (OcoOeHHOCTH
CTPOCHHSI 3JEKTPOHHBIX 000J04YeK aroMoB MeTamuioB. OOmme (u3HuecKue CBOWCTBA METAIJIOB.
[Tpumenenne meTamioB B ObITy U TeXHHKE. CIIJIaBbl METAJIOB.

DJEKTPOXUMHUECKUI psAll HampspDkeHU MetamioB. OOmme crmocoObl MONYyYeHHS METaJUIOB:
TUAPOMETAJLUTYprusi, MUPOMETAIUTYPrus, d5ieKTpoMeratyprus. [loustue o koppo3uu metaioB. CriocoOsl
3aIUTHI OT KOPPO3HUHU.

O61as xapaxkrepuctuka MetamioB |A-rpynimsl [lepnoanueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB.
Harpwii u kanuii: nmonydeHue, GpU3HMUECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIICCTB U
UX COCOUHEHUN.

O6mass xapakrepuctuka MetawioB |lIA-rpynner  Ilepuonuyeckoil CHUCTEMbl XHMHUYECKUX
AJIEMEHTOB. MarHuii W KajblLMW: TMONy4YeHHe, (U3NYECKHEe U XHMHUYECKHE CBOWMCTBA, NMPUMEHEHHE
IIPOCTBIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHUIR: IonyyeHue, pu3nveckre U XMMUYECKHe CBOMCTBA, MPUMEHEHNE IPOCTOrO BEUIECTBA U
ero coenuHeHuil. AMQoTepHbIE CBOICTBAa OKCHAAa W THAPOKCHAA ATIOMUHUS, THUAPOKCOKOMILIEKCHI
AIIOMUHUS.

OO0mass xapakTepucTuka MeTauioB nodouHsix noxarpynn (b-rpynm) Ilepuonmyeckoil cucteMbl
XUMHYECKHUX 3JIEMEHTOB.

®u3znueckue M XUMHUYECKHE CBOWCTBA XpOMa U €ro coeAuHeHud. OKCUIbl U THAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(V1). Xpomarsl 1 1MXpoMaTsl, UX OKUCIUTENbHbIE cBOMCTBA. [lonyueHue u
IPUMEHEHUE XpoMa.

Ousnyeckue U XMMUYECKHME CBOWCTBA MapraHiia U ero coequHeHWil. BaxHeilmue coeauHeHHS
mapranna(ll), mapraama(lV), mapranna(VI1) u mapranna(VII). Ilepmanranar kanus, €ro OKUCIUTEIbHBIC
CBOMCTBA.

®uznyeckue U XUMMUYECKHE CBOMCTBA jkele3a U ero coenuHeHui. OKCHIbl, THAPOKCUABI U COJIH
xenesza(ll) u xxenesa(lll). Tlonydyenne u mpuMeHeHUE Kee3a U €ro CIIJIaBOB.

du3nyecKkue U XUMUYECKUE CBOMCTBA MeAU U €€ coeaquHeHuil. [lomyuenue u npuMeHeHne Meau u
€€ coeJUHEHU.

[{uuk: momydenue, (U3MUECKUEe U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHAA H
TUAPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[puMeHeHe IMHKA U €r0 COEUHEHU.

OKclepUMEHTallbHbIE METOJbl M3Y4EHHUs BELIECTB M HUX MpeBpalleHui: H3ydeHue oOpasloB
HEMETAJJIOB, TOpeHue cepbl, pocdopa, xene3a, MarHus B KUCIOPOJIe, U3ydeHHe KouleKuu «MeTamisl u
CIUIaBbI», B3aUMOJICHCTBUE IIEJIOYHBIX U IIEJIOYHO3EMENbHbIX METAJNIOB C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), B3aMMOICHCTBIE LIMHKA U KeJie3a C paCTBOPAMHU KUCIIOT U IesIouei,
KAueCTBEHHBIE pEaKUMM Ha HEOPraHWYECKHUE AaHUOHBI, KATHOH BOAOPOJAa W KaTHOHBI METAJUIOB,
B3aMMOJICHCTBHE THUIPOKCHUIOB AIIOMHHMS M I[MHKAa C pacTBOpaMH KHUCIOT U IIEN0Yel, pelieHue
SKCIIEPUMEHTANBHBIX 3a/1a4 1o TemaMm «l'ajmoreHsn», «Cepa u €€ coeMHEHUs», «A30T U dochop u ux
COeAMHEHUs», «MeTauibl INIaBHBIX MOATPYIID», «MeTallIbl TOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponb xumMuu B obecrieyeHuM yCTOHUYMBOIO pa3BUTHS yesioBedyecTBa. [[oHATHE 0 HAYYHBIX METOJaX
MO3HAHUS M METOJOJIOTMHM Hay4yHOTo HccliefoBaHusa. HayuHble MPUHIMIIBI OpraHu3alid XUMHYECKOTO
pou3BOICTBA. [IpOMBINIIEHHBIE CITOCOOBI MOTYyYeHHs BaKHEHIINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA
aMMMaKa, CEpPHOM KHUCIIOThI, MeTaHoa). [IpoMblIlIIeHHbIe CIIOCOObI MOTY4YEHHUS METAJUIOB U CIUIABOB.



XUMHYECKOE 3arpsi3HEHUE OKpYXKalollel cpenbl U ero mnocieacTBusi. Poiab xumuum B obecriedeHUH
HHEPTeTUYECKON OE30MacCHOCTH.

XumMusi W 3740poBbe uenoBeka. JlekapcTBeHHble cpenacTtBa. [IpaBuia  MCIOJIB30BaHUS
JIEKapCTBEHHBIX IpenapaToB. Poib XUMUM B pa3BUTUU MEIUIIMHEI.

XUMHUS MUIA: OCHOBHBIE KOMIIOHEHTHI, MUIIeBbie 100aBKH. Poib xumun B o0ecrieueHuy MUIEBOM
0€30MacCHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. beiroBas xumus. IlpaBuna  Ge3omacHoOro
UCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B TOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHUalbl (IEMEHT, OETOH).

XuMUs B CEIBCKOM X03stiicTBe. OpraHnYecKue ¥ MUHEPAIIbHBIE YOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKH, CTEKJIO, KepaMuka. Matepuaisl s
3eKTpoHuKU. HaHnoTexHonoruu.

PacuérHble 3apaun.

Pacuérel: Macchl BeliecTBa UiM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WIIU
00bEMY OJHOTO M3 YYaCTBYIOIIMX B pEAKIMU BEIIECTB, MacChl (00BbEMA, KOJMYECTBAa BEIIECTBA)
MPOJYKTOB PEAKIIUU, €CIM OJHO W3 BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOMMYECTBA BEIIECTBA)
IPOJYKTa PEaKIMy, €CIM OJHO M3 BEIIECTB JaHO B BHJE PAacTBOpa C OINpeneiaEHHOW MaccoBOM noiei
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHON KOHIIEHTPALlMM BEIIECTBA B PAcCTBOpPE, IOJIU
BBIX0/Ia MIPOYKTA PEAKIIUU OT TEOPETHUECKH BOSMOXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzamus MeXIpeaMETHBIX CBA3€H Mpu U3yueHuu oO1ieil u Heopranuueckoil xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BAHME KAaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHSATHUHN, TaK W MOHATHMA,
IMPUHATBIX B OTACIBHBIX MMPEAMCTAX €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO01mure ecTecTBEeHHO-HAyYHbIE TMOHATHSA: SBJICHUE, HAay4HbIM (akT, rumore3a, TEOpHUs, 3aKOH,
aHaJIU3, CHHTE3, KiacCU(UKAIUs, MEePUOJUYHOCTh, HAONIOACHUE, U3MEPEHUE, IKCIEPUMEHT, MOJIENb,
MOJICIINPOBAHUE.

®usuKa: Marepusi, MHUKPOMHUP, MAKPOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHUE
BEIIIECTBA, UJCANbHBIN ra3, Gu3nuecKrue BeTHUNHBI, eAMHHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHu3M, 3kocucrema, 6uocdepa, MeTadOIU3M, MAKPO- U MHUKPOIJIEMEHTHI,
OeNKH, KUPBI, YIIIEBObI, HYKIIEMHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK
SHEPIrUU B IKOCHUCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

Texuonorus: XUMHUYCCKasa MPOMBIIIJICHHOCTD, MCTAJLTypTH-, CTPOUTECIIbHBIC MaTCpHralibl,
CeITbCKOXO35HUCTBEHHOE TIPOHM3BO/ICTBO, MUIIeBas MPOMBIIIJICHHOCTb, bapmManeBTHUECKAS
HOPOMBIIIJIEHHOCTh, MPOM3BOJICTBO KOCMETHYECKHUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JMEKTPOHHAS MIPOMBIIIIJIEHHOCTB, HAHOTEXHOJIOTH



[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMUWU HA YI'JIVBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUU C CHCTEMHO-AEATEILHOCTHBIM MOAXOJA0M B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHMA MpeaMeTa «XUMHs» Ha ypOBHE CpPEAHEr0 OOIIero oOpa30BaHMs BBIIEIEHBI CIEIYIOLINE
COCTABIISIFOIINE: OCO3HAHHE OOYYAIOMIMMHUCS POCCHUICKON TPakIaHCKON WIACHTHYHOCTU; TOTOBHOCTHh K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPENEICHHIO; HAIMYUE MOTHUBALMU K OOYYEHHUIO;
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJCTBOBATHCS MPHUHITHIMU B OOLIECTBE MpaBHJIAMU U
HOpPMaMU MOBEJCHHS; HAINYHE TPABOCO3HAHUS, IKOJIOTHIECKOH KYJIbTYpBI; CTIOCOOHOCTH CTABUTH IIETH U
CTPOUTb JKU3HEHHBIE IIJIaHBI.

JImdHOCTHBIE Pe3yNabTaThl OCBOEHUS MpenMera «XUMHUS» OTpakaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIIbHONM M MPAKTUYECKOHW JIEATEIbHOCTHM OO0y4aromMxcs B IpoIlecce  peau3aluu
00pa3oBaTenbHON JeSATEIHbHOCTH.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS IMpeAMeTa «XUMHUS» OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIIbHOM M MPAKTUYECKOW JEATENbHOCTHM OO0y4aromMxcs B TpoIllecce  peanu3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS

0CO3HAHMSI 00YUYAIOMIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEH, YBAKECHUS K 3aKOHY U
MIPABOIIOPAIKY;

MPEJICTABICHUS O COLMATBHBIX HOPMAaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOILICHHUH B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENHOCTH IIPU CO3/IaHUU YUEOHBIX TPOEKTOB, PELICHUU
y4€OHBIX Y IT03HABATEIbHBIX 3a/1a4, BHIITIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTBI IPYTUX IPH
aHaJIM3€ Pa3IUYHbIX BUJIOB YU€OHOU NeSTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HaclIeJUI0 OT€YECTBEHHON XUMUM;

YBa)XEHUsI K IPOLIECCY TBOPUECTBA B 0O0JIACTU TEOPUM U IPAKTHUECKOTO MPUIIOKEHHUS XUMUH,
OCO3HAaHHSA TOrO, YTO JMJAHHBIE HAyKH €CTh pe3yNbTaT JJIUTENbHBIX HAOMIOACHUNA, KPOMOTIUBBIX
SKCHEPUMEHTAIBHBIX MOUCKOB, IOCTOSSHHOTO TPYJa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABaTEJIbHBIX MOTHBOB B IMOJYYEHUH M IOCIEIYIOIIEM aHajiu3e MHGOpMaluu O
NEePEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUM, CBSI3aHHBIE C XHWMUYECKUMHU SBICHUSIMH, U TPUHUMATbH
OCO3HAHHbIE PElICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U NIOCTYIKN CBOUX TOBAPUUIEH C MO3UIMI HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M C YUETOM OCO3HAHMS MOCIIEICTBUI IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUsA IIEHHOCTEH 3I0poBOro U  Oe3omacHOro oOpasza JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

COOJIOJIEHHsI TTPaBUI O€30MacHOr0 OOpAIeHUsl C BEIIECTBAaMH B OBITY, IMOBCEHEBHOW KHU3HHU, B
TPYJIOBOH ESATEIBHOCTH;

MOHMMAaHUS IEHHOCTH MpaBWJI WHAMBHIYAJbHOTO U KOJIJIEKTUBHOTO O€30MAacHOrO MOBEJACHUS B
CUTYaLUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJICJICTBUI 1 HETPUSATHUS BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHHUS aJIKOT0JIsI, HAPKOTHUKOB,
KYpEHHUs);

5) Tpy10BOT0 BOCIIMTAHMS:



KOMMYHHKaTUBHON KOMIIETEHTHOCTU B Y4€OHO-HCCIIEI0BATEIbCKON NEATEIbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUIAX JEATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHUE B PELIEHUU NPAKTUYECKUX 3a/1a4 COLMAIbHON HAIPaBICHHOCTH (B
paMKax CBOEro Kjlacca, LIKOJIbI);

UHTEepeca K MPAKTUUYECKOMY H3YyYEHHIO Ipodeccuil pa3MyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS IIPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XEHUS K TPYY, JIOASIM TPYyJla U pe3yibTaTaM TPYAO0BOM 1eATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHIYaJIbHOH TpaeKTOpuM oOOpazoBaHMs, Oymyei
npodgeccun M peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHHU, MHTEPECOB U MOTPEeOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOUICHHUS K MPUPOE KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU HA
3emie;

IOHUMaHMs TJ00aJbHOrO XapakTepa SKOJIOTMYECKMX MpoOjeM, BIUSHUS HKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON M COLIMAIIBHOM CPEJIbL;

OCO3HAaHUA HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTM)KEHMM XUMHUHU Uil PELICHHUs] BOIPOCOB
palOHaIbHOIO IPUPOJIOIOIB30BaAHNUS;

AKTUBHOI'O HENPUATHS IEHCTBUM, NPUHOCSIIMX BpEA OKPYXKAIOIIEH MPUPOJHON Cpele, yMEHHs
IIPOrHO3UPOBATh HEOJArONPUSITHBIE 3KOJIOTMYECKUE IMOCIEACTBUS MNPEINPUHUMAEMbIX JEUCTBUN U
peloTBpallaTh UX;

HaJIM4YUS Pa3BUTOIO HKOJIOTHYECKOTO MBILIUICHHUS, SKOJIOTUYECKON KYJIbTYpPBI, OIIBITA JEATEIBHOCTH
JKOJIOTMYECKOM  HAIPaBJIEHHOCTH, YMEHHUS  PYKOBOACTBOBATbCA MMH B  IIO3HABAaTEIBHOM,
KOMMYHUKaTUBHOW W COLMAJIBHOW TIPAKTUKE, CIHOCOOHOCTM M YMEHHUS aKTUBHO IIPOTHUBOCTOSITh
uaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHON
IIPAKTHUKHY;

MOHMMAHUA CHEIU(PUKN XUMUU KaK HAyKH, OCO3HaHUA €€ poju B (OPMHPOBAHUH PAIIOHATIBHOIO
HAayYHOTO MBIIIJICHUS, CO3JaHUM 1I€JIOCTHOTO TMPEACTABICHUS 00 OKpY)KalolleM MHpE KaK O €IUHCTBE
OPUPOJBl M YeJOBEKa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MPOo0JieM COXPaHEHMS
IIPUPOHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTHM XUMHUHU JUISI COBPEMEHHOM LMBWIM3AaLMU: B €€
TYMaHHUCTUYECKOW HAIPAaBJIEHHOCTH U BaYKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepuaibHON KyIbTYphI, B
pelIeHNH TJI00aIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,
NUILEBOM M 3KOJIOTHYEeCKON Oe30MacHOCTH, B PA3BUTHUHM MEIUIMHBI, 00ECIIEYeHNH YCIOBUM YCIEIIHOTO
TpyZJa U SKOJIOTHYeCKH KOM(OPTHOMH JKMU3HM Ka)KJI0TO WieHa OOlIeCcTBa;

€CTECTBEHHO-HAyYHO! I'PaMOTHOCTH: MOHMMAHHUS CYLUTHOCTU METOJOB MO3HAHMs, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUIS aHalu3a U OOBSCHEHMS
SBIICHUHM OKPYKAIOIIEr0o MHUpa M MPOUCXOMAIIMX B HEM HM3MEHEHHUI, yMEHHUsS JenaTh O0OOCHOBaHHBIE
3aKJIIOUYEHHS Ha OCHOBE HAay4YHbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHMUYECKHE 3HAHUSA IS pelieHus mnpolsieM B
pEAIBHBIX KU3HEHHBIX CUTYalMSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATEIbCKON eI TENbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HENpPEpPHIBHOMY 00pa3oBaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUM M0 XMMUHU B COOTBETCTBHUHU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpYZa B Pa3IMUHbIX cepax mpodhecCHOHATBHOM e TeTbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ysibTaThl OCBOCHUS MPOTPAMMbl 10 XMMHHU Ha YPOBHE CpEIHEro OOIIero
00pa3zoBaHus BKIIIOYAOT:

3HaYMMble  JUIE  (OPMUpPOBAHHMS ~ MHUPOBO33PECHHUS  OOy4arOIIUXCA  MEKIUCHUIUITMHAPHbIC
(MeXmpenMeTHbIe) OOIICHAYYHbIE IMOHSITHS, OTPAXKAIONIME IEIOCTHOCTh HAYYHOH KAapTHHBI MHUpPa |
cnenn(UKy METOJIOB MO3HAHMUS, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepws, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CHCTEeMa, HAy4YHBIA (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIoBaHNe, HAOII0IeHIE, U3MEPEHHUE, IKCIICPUMEHT U JIpYTHe);

YHHUBEpCaJbHblE y4eOHBbIC JCUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJITUBHBIC),
obecrieunBaromue (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH W  COIMAJIBHOH KOMICTCHIUH
00y4Jaromuxcs;

CHOCOOHOCTh o0yyJaromuxcs UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PECHUYCCKHE 3HAHUS Y YHUBEPCAIbHBIC Y4eOHbIC JNEHCTBHS B TO3HABATEILHOW M COLMAIBHOM
NPaKTHKE.

MeranpeameTHbie  pe3yNbTaThl  OTPAXAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMH  Y4€OHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMUA HeﬁCTBHﬂMH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBATh MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh EIN JCSITCIILHOCTH, 3a7aBas ImapaMeTpbl U KPUTEPUU UX JOCTHIKCHHS, COOTHOCHTH
pe3yNbTaThl ACSITENLHOCTH C TOCTABICHHBIMU EJISIMH;

MCIIOJIb30BaTh NMPU OCBOCHUU 3HAHWM NMPHUEMBI JIOTMYECKOTO MBIILIICHUS: BBIACIATH XapaKTePHBIC
MPHU3HAKW TOHSATUH M yCTAaHABIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIUE TTOHSATHUS IS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JCTyKTHUBHBIC, TI0 AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHSI B PACCMATPUBACMBIX SBICHUSX, (DOPMYIHpPOBATH BBIBOJIBI H
3aKJTFOYEHHUS,

MPUMEHSTh B IMPOIIeCcCe MO3HAHUS HCIOJIb3yeMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBEIBATh MOJEIBHBIC TPEJICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJ) DJIEMEHTA, XMMHYCCKas
dbopMyIa, ypaBHEHHE XUMHUECKON PEAKINH — IMPU PEIICHUU YUeOHBIX TIO3HABATEIHHBIX U MPAKTUICCKHX
3a/1a4y, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS AJIsi BBIIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYCCKUX PCAKITUH;

dbopMynupoBaTh LETU W 3a/la4ll UCCIIEIOBAHUS, UCIIOIH30BATh MOCTABICHHBIE U CAMOCTOSITEIIBHO
c(OpMyIMPOBAHHBIE BOMPOCH B KaueCTBE HMHCTPYMEHTA MO3HAHUS M OCHOBBI UiA (hOopMHpOBaHUS
TUTIOTE3BI TI0 TTPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

BJIQJICTh  HABBIKAMH  CAMOCTOSTEIHHOTO  IUIAHUPOBAHUS W TPOBEACHHUS  YYCHUUYCCKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOMIOJaTh 3a XOJOM IpoIlecca, CaMOCTOSITENBHO
MPOTHO3UPOBATH €0 Pe3yNbTaT, GOPMyTUPOBATH 000OIIEHUSI U BBIBOJbI OTHOCHUTEIBHO JOCTOBEPHOCTU
Pe3yJIBTaTOB MCCIIEAOBAHUS, COCTABIISATE 0OOCHOBAHHBIM OTYET O MPOJICITAHHOMN padoTe;

PHOOpPETaTh OIBIT YYCHHUYECKOH HCCIICIOBATEILCKON M TPOSKTHOM JIEATEIIBHOCTH, IMPOSIBIISTH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHHs MPaKTHUYECKUX 3a1ad,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB MIO3HAHUS.

3) padora ¢ ungopmaunmeii:



OpPUEHTHPOBAThCSI B Pa3IMUYHBIX HMCTOYHUKAX HH(pOpManuu (Hay4dHO-NOMYJSApHAs JHUTEpaTypa
XMMHYECKOTO COJIEpKaHUs, CIIpaBOYHbIE TOCOOMs, pecypchl MIHTepHeTa), aHaIu3upoBaTh UH(OPMALIHIO
pa3MMyHBIX BHAOB W (OpM MPEACTABICHHSA, KPUTHYECKH OICHHWBATh €€ JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTD;

(bopMynHupoBaTh 3aIpPOChl M MPUMEHATh Pa3IMUHbIe METO/bI NP MOUCKE U 0TOOpe MH(pOpMAILHH,
HE0O0XO0AMMOM IS BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT  HCIOJB30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH |
Pa3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POPMY IpeCTaBiIeHUs HHPOpMaLUU (CXeMbl, TpapuKH,
JarpaMMbl, TaOJIULbl, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KayeCTBE CPEJCTBA NMPH padOTe C XUMHUYECKOW HH(popmarmei:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue W MaTeMaTHYeCKuWe) 3HAKW M CHMBOJIBI, (OPMYIIBI,
abOpeBHaTyphl, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHUE CPENCTBA HATIIAJHOCTH.

KoMMyHuKkaTHBHBIC yHHBepcaibHble yueOHble 1eHCTBHUSA:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B XO/I€ JHAJIora W/WIU JUCKYCCHUHU, BBICKA3bIBATh
uzied, GopMyIMpoBaTh CBOM MPEIOKEHUSI OTHOCUTEIILHO BBITIOJIHEHHS ITPEIOKEHHON 3a/1a4;

BBICTYNIaTh ~C  Ipe3eHTalMeld  pe3yabTaToOB  IO3HABATEJIIBHOM  JEATEIBHOCTH,  IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHMKAMHU IIPH BBINOJHEHUHM XMMHUYECKOIO HSKCIEPUMEHTA,
IPaKTUYECKON pabOThI IO UCCIIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, pealn3alun y4eOHOro MpoeKTa,
1 (OPMYITMPOBATH BHIBOJBI IO PE3yIbTaTaM MPOBEIEHHBIX HCCIECIOBAHUI MyTEM COTIACOBAHMS TTO3UITHIA
B XOJIe 00CYX/ICHUS 1 00MEHA MHCHHSIMH.

Pery1siTUBHBIe yHHBepcalbHble y4eOHbIe AeiicTBHA:

CaMOCTOSITEJIbHO TNIAHMPOBATh M OCYILLECTBIISATh CBOIO I103HABATEIbHYIO JEATEIBHOCTD, ONpeaeiss e
[EeNU U 331249, KOHTPOJIUPOBAThH U 110 MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH MPEAIaraeMblii alropuT™
JEHCTBUI NpU BBINOJHEHUH Y4E€OHBIX M MCCIEA0BAaTENbCKUX 3a/1a4, BbIOMpaTh Haubosee 3 PeKTUBHBIN
CHoco0 MX PEelIeHUs C y4ETOM MOITY4YEHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKIIUsX;

OCYILECTBIATh CAMOKOHTPOJIb IEATENBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHI
[TpenmerHble pe3yabTaTbl OCBOCHMS MPOTPaMMBl MO XUMHU Ha YIIyOJIEHHOM YpOBHE Ha ypOBHE
CpeaHero oouero oopazoBaHus BKIIOYAIOT crenuduueckue st yaeOHOro npeamera «XuMHs» HaydHble
3HAHUS, YMEHUS U COcoObl AEMCTBUI IO OCBOSHUIO, MHTEPIIPETALIMU U NTPEOOPa30BAHNUIO 3HAHUMN, BUJIBI
JESTENIbHOCTH 110 TIOJyYEHUIO HOBOI'O 3HAHUS U IPUMEHEHHUIO 3HAaHUM B Pa3JIMYHbIX YU€OHBIX CUTYaIUsX,
a TaKKe€ B peEalbHBIX JXU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C XUMHEW. B mporpamme no xumuun
IIPEIMETHBIE PE3YJIbTAThl IPEICTABIICHBI 110 TOAaM U3yYEHUS.

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:
c(OPMHPOBAHHOCTh TPEACTABICHUH: O MecTeé M 3HAYeHUHM OpPraHHYecKOM XHUMHHU B CHCTEME
€CTECTBEHHbIX HayK U €€ poiu B OOECHeYeHHWH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUU
po0JieM SKOJOTMYECKON, SHEPreTHUECKON U MUIIEBONH 0€30aCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3aHUN
HOBBIX ~ MaTepuajoB, HOBBIX  HCTOYHHUKOB  DHEPrUM, B  00ECHEUEHHH  PAIMOHAIBHOTO
OPUPOONOIb30BaHUs, B (OPMUPOBAHMM MHUPOBO33PEHUS W OOIIEH KyJIbTyphl YelOBEKa, a TakKxkKe
JKOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO U MIPUPOIHOI cpesie;

BJIQJICHHE CHCTEMOM XMMHUYECKHMX 3HAHHM, KOTOpas BKJIIOUAET: OCHOBOIIOJIAraroIive MOHATHUS —
XMUMHYCCKUIA 3JIEMEHT, aToM, PO M DJIEKTPOHHAs 000Jouka aToma, S-, P-, d-aToMHBIE OpOWTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aToOMa, TMOpHIM3allisl aTOMHBIX OpOuTaneil, MOH, MOJIEeKya,



BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHHS, XUMHMUYECKas CBsI3b, MOJb, MOJIIpHAs
Macca, MOJSPHBIA 00BEM, YriaepoIHbI CcKeleT, (YHKUHMOHAIbHAs TpPyMNIa, PaguKall, CTPYKTYpHBIE
dopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIC), M30MEpHUS CTPYKTypHAsh M MPOCTPAHCTBEHHAS
(reomeTpuyecKasi, ONTHYECKAs1), ©30MEPbI, TOMOJIOTMYECKUM psiJl, TOMOJIOTH, YIJIEBOAOPO/bl, KHUCIOPOI-
U a30TCoJepXkalle OpraHUYeCKHe COEJUHEHUs, MOHOMEp, IIOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI (Iepuoandeckuii 3akoH . 1. Menneneea, Teopus
CTpO€HMsl opraHudeckux BewecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB, 3aKOH
COXPaHEHHUs U IMPEBPALICHUS SHEPTUU MPH XMMHUECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHMS, JIeXkKAllMe B OCHOBE TOHUMAaHMsI IPUUYMHHOCTH U CUCTEMHOCTH
XMMHUYECKHUX SIBJICHUH; MPEJICTABICHUS O MEXaHM3MaX XMMHYECKHUX DPEaKLUUH, TePMOJUHAMUYECKUX H
KMHETUYECKMX 3aKOHOMEPHOCTAX MX MPOTEKaHMs, O B3aUMHOM BIMSIHUM aTOMOB M TPyl aTOMOB B
MoJieKynax (MHIYKTHBHBIA M Me3oMepHblii 3¢ dektsr, opuentantsl | u |l poxa); ¢dakromormueckue
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJIyUeHUH U 0€30IaCHOM HCIOJIb30BAHUYU BAKHEHIIMX OPraHUYECKUX
BEILIECTB B OBITY U NPAKTUYECKON AEATENbHOCTU YEJIO0BEKa, OOIIMX HAYYHBIX IPUHIMIIAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOIA, TIepepaboTKu HedTN);

c(OpMUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTEpPHbIE MPU3HAKU IOHSATUI, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU ONMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OpPraHUYECKUX COeIMHEHUH;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIOJIb30BaTh XHWMUYECKYIO CHMBOJIMKY JUISI COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XMMHUYECKMX pEaKIMi M pPacKpblBaTh HX CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIMHA ITOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca ATHX pPEaKIHy,
peakuuii HOHHOTO OOMeHa IMyTEM COCTAaBJICHUS X MOJHbBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMUI;

M3rOTaBJIMBATh MOJEIHU MOJIEKYJI OPraHMYECKUX BEILECTB JJIS WLIOCTPALUU UX XMUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHM: YyCTaHABIMBATh MNPUHAMJICKHOCTh M3YYEHHBIX OPraHMYECKHX
BEIIECTB 0 MX COCTaBYy M CTPOCHUIO K OIpPENENEHHOMY KIAcCy/TpylIle COEAWHEHWH, AaBaTbh MM
Ha3BaHUA 1O cucrtemarndeckod HomeHkiarype (IUPAC) m mpuBOAWTH TpWBHAIBHBIC HA3BaHUS IS
OTJENBHBIX TMpEICTaBUTEIeH OpPraHWYEeCKUX BELIECTB (ITWUJIEH, AalleTWIEeH, TOIyoJd, IJIMLEpPHUH,
STUJICHIJIMKOJb, (eHos, (opManbIeruy, aueTalbJerui, aleToOH, MypaBbUHas KHUCJIOTA, YKCYCHas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MaJIbMUTUHOBAsI KUCJIOTHI, TJIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a,
AQHWINH, IUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHs ONPEAEATh BUA XMMUYECKOH CBA3M B OPraHUYECKUX COEAMHEHUSIX
(KOBaJIeHTHasi U MOHHAs CBA3b, G- U T-CBSA3b, BOJIOPOIHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIO)KEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX BEIECTB A.
M. BytnepoBa At 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (PU3MUECKHEe U XMUMHUYECKHE
CBOMCTBAa THUIMYHBIX MPEACTABUTENEH PA3NMUYHBIX KJIACCOB OPraHMYECKUX BEILECTB: aJIKaHOB,
UKJIOAJIKAaHOB, aJIKEHOB, AJIKaJIN€HOB, aJIKHHOB, apOMaTHYECKHUX YIIIEBOAOPOIOB, CIUPTOB, ajbJAECTHIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3()HUPOB, KUPOB, HUTPOCOEIUHEHUN U aMHHOB,
AMHHOKHUCIIOT, OENKOB, YrieBOJOB (MOHO-, JAM- U TOJMCAXapHIOB), WILIIOCTPUPOBATh I'€HETUYECKYIO
CBA3b MEXJAY HHUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHUMHUYECKHMX PpEAaKIMH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (HOpMYII;

c(OpMHUPOBAHHOCTh YMEHHUSI MOJATBEP)KIaTh HAa KOHKPETHBIX MPUMEpPAx XapakTep 3aBUCHUMOCTH
PEAKIIMOHHOMN CITOCOOHOCTH OPraHMYECKHX COEIMHEHHMH OT KPaTHOCTH M THIA KOBAJIEHTHOHW CBS3M (G- U
T-CBSI31), B3aUMHOTO BJIMSIHUSL @TOMOB U TPYIII aTOMOB B MOJIEKYJIaX;



c(OpMUPOBAHHOCTh YMEHHS XapaKTEpU30BATh HCTOUYHUKHU YIJIEBOJAOPOJHOTO ChIPbs (HEPTD,
MPUPOJTHBIA Ta3, Yrojb), CIHOCOOBI €ro mMepepadOTKH W TPAKTUYECKOE NPUMEHEHUE MPOTYKTOB
nepepaboTKu;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS —
HAOJIO/ICHUU, HU3MEPEHUHU, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM W MBICIEHHOM) U YMEHUs
MPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHITh OCHOBHBIC ONEPAIlUU MBICTUTEILHON NEATeIbHOCTH —
aHAJIM3 W CUHTE3, CpaBHEHHWE, OOOOIICHWE, CHCTEMAaTH3allMi0, BBHISBICHHE MPHYUHHO-CIEACTBEHHBIX
CBsI3€H — /1711 U3yUEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEaKIuil;

c(OpPMUPOBAHHOCTh YMEHUM: BBISABISITH B3aUMOCBSI3b XHUMHUYECKUX 3HAHUH C MOHATHUSAMH H
MPEJICTABICHUSIMA JIPYTUX ECTECTBCHHO-HAYYHBIX MPEAMETOB JUIsi 00Jee OCO3HAHHOTO MOHWMAHHUS
CYITHOCTH MaTepUaTbHOIO €AUHCTBA MHUPA, UCIIOJIB30BATh CUCTEMHBIC 3HAHUS MO0 OPraHUYEeCKONH XMMUU
JUIsl OOBSICHEHHUS U TIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHHUIA: MPOBOAUTH PACUYETHl MO XHUMHUYECKUM (OpMyliaM U YpaBHEHUSIM
XUMHUYECKHX PEaKIUd C WCIOIb30BaHHEM (DU3MUSCKUX BEIUYHMH (Macca, 00BEM ra3oB, KOJIHMYECTBO
BEIICCTBA), XapaKTCPU3YIOMIMX BEIIECTBA C KOJWYCCTBCHHOH CTOPOHBI: Pacd€Thl MO HAXOXKICHUIO
XUMHUYECKOH (OpMYJIbl BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJISIM XUMUYECKUX AJIEMEHTOB, MPOAYKTaM
CrOpaHus, IIIOTHOCTU Ta3000pa3HbBIX BEIECTB;

c()OPMHUPOBAHHOCTh yYMEHHIA: TPOTHO3UPOBATH, AHAIM3UPOBATH W OICHUBATh C TIO3HIIHMA
IKOJIOTHYECKON O€30MacHOCTH IOCIICJCTBUSL OBITOBOM M TIPOW3BOICTBCHHON NEATEIHPHOCTH YEIIOBEKA,
CBS3aHHON C mepepadOTKON BEIIECTB, UCIIOJIB30BATh MOJNYUYEHHBIE 3HAHUS ISl MPHUHITHUS TPaMOTHBIX
pelieHuit mpobsieM B CUTYaIUsIX, CBA3AHHBIX C XUMHUEIH;

c()OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIbHO IUIAHUPOBATH U  IPOBOJUTH XUMHUYCCKHIA
OKCIIEPUMEHT (TIOJyYeHUE M HW3YYCHHE CBOMCTB OPTaHWYECKUX BEIIECTB, KAYECTBEHHBIC pEaKIUU
YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB W KHUCIOPOJCOAEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHHE
SKCIIEPUMEHTANBHBIX 3a/lad 10 PAClO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIIOJIGHUEM IpPaBUII
0e30macHOro oOpalleHusi C BelecTBaMU W J1abOpaTOpHBIM 00OpyJaoBaHHEM, (HOPMYITHpPOBATH IIENb
UCCJICJIOBAHMSI, TPEJACTABIATh B PA3IUYHON (QopMe pe3ylbTaThl JKCICPUMEHTA, aHATH3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOirofaTh TMpaBWJIa DJKOJIOTUYECKH IIeTIECOOOpPa3HOTO TMOBEAEHUS B OBITY W TPYIOBOM
JESTSIIbHOCTH B IEJIAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKAIOMICH MPUPOTHON CPEIbI U JOCTIKEHUS e€
YCTOMUYHBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCUYECKOTO JEWCTBUS Ha JKUBBIE OpPTaHU3MBI OIpeneIEHHbBIX
OpraHMYECKUX BEIIEeCTB, TOHUMas cMbIch nokazatens [1K;

AHATM3UPOBATH I1IEJIECO00PA3HOCTh IPUMEHEHUSI OPTAHUYECKUX BEIISCTB B NMIPOMBINIICHHOCTH U B
OBITY C TOYKH 3pEHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IeJIEHANIPABICHHBIN MOUCK XUMHUYECKON HHPOpMAIIH
B pPa3IMYHBIX UCTOYHUKAX (HaydHas W yueOHO-HaydHas JUTepaTypa, CpeACTBa MAacCOBOW MH(OpPMAIIHH,
WHTepHeT W Apyrue), KpUTHYSCKH aHAIM3HPOBATh XUMHUYECKYI0 WH(pOpMAIUIo, TiepepadaThiBaTh e |
HCITOJIH30BaTh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a/1a4eil.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeOpraHu4ecKasi XUMHUs» OTPaXKaroT:

c()OPMHUPOBAHHOCTh TPEJCTABICHUI: O MaTepHAIbHOM EIUHCTBE MHUpPA, 3aKOHOMEPHOCTSIX |
MO3HABAEMOCTH SIBJICHHUH MPUPOIBI, O MECTE W 3HAUCHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIn
B 00€CMEYeHHH YCTOWYMBOTO pAa3BUTHUS, B PEIICHUH MPOOJIEM HKOJIOTUYECKOW, SHEPreTU4YecKou |
NUIIeBON 0€30MacHOCTH, B PAa3BUTHUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAOB, HOBBIX HCTOYHHKOB
SHEPruH, B 00CCIICYCHUH PAIMOHATLHOTO MPUPOOIIOIB30BaHMs, B ()OPMUPOBAHUNA MHPOBO33PCHUS H



o01iell KyJbTyphbl Y€JIOBEKa, a TAK)KE HKOJOTMUECKH 0OOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3/10POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUIUE MOHSTHUS —
XMMHYECKUI 3JIEMEHT, aToM, SIPO aToMa, M30TOIbI, AJICKTPOHHAs 000JI0ouKa aTtoma, S-, P-, d-aToMHBIE
opOUTany, OCHOBHOE W BO30YKAEHHOE COCTOSIHUA aToMma, MOpHIau3alys aTOMHBIX OpOHMTajel, HOH,
MOJIEKYJIa, BaJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTb, CTENEHb OKHCICHUS, XUMHUYECKass CBs3b
(KoBaJIeHTHas1, MOHHAs, METAJUINYECKAsi, BOJOPOAHAS ), KpUCTAIIIMUECKAsl pEIIETKA, XUMUUECKasl peakLus,
pacTBOp, 3JEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs IUCCOLMALUSA, CTENEHb IUCCOLUALUY,
BOJIOPOJIHBIN IOKa3aTellb, OKHUCIMTEIb, BOCCTAHOBHUTENb, TEIUIOBOW 3((EeKT XMMHUYECKOM peakluu,
CKOpOCTh  XHMHYECKOM  peakuuy, XHMHUYECKOE pAaBHOBECHE; TEOPHMM U  3aKOHbI  (Teopus
ANEKTPOIUTUYECKON THUCCoLManuu, nepuoandyeckuil 3akod [[.M1. MeneneeBa, 3aKOH COXpaHEHHUSI MACChI
BELIECTB, 3aKOH COXPAaHEHUS U IPEBPALICHUS SHEPTUU IIPU XUMHUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIUMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XHMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKALINE B OCHOBE IOHUMaHWs IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX
SBJICHUI; COBPEMEHHBIE IPEICTABICHUS O CTPOSHUM BEIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M
HAJMOJIEKYJIIPHOM YPOBHSX; IPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKIUI, TEPMOIMHAMUYECKUX
U KHHETHMYECKHX 3aKOHOMEPHOCTSAX HX MPOTEKaHMs, O XUMHMYECKOM paBHOBECUH, pacTBOpax u
JMCIIEPCHBIX CUCTeMax; (DaKTOJIOTMYECKUE CBEACHUS O CBOICTBAxX, COCTaBe, IOJIyU€HUH U O€3011aCHOM
UCTIOJIb30BaHUM BAXHEUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOH JEATEIHLHOCTH
YyeJioBeKa, O0IMMX HayYHBIX MPUHIUIAX XMMHUYECKOIO IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHI: BBISIBISATH XapaKTE€pPHblE MPU3HAKU IOHATHH, yCTaHABIUBAaTh HUX
B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS IIPH ONMCAHUHA HEOPTaHUYECKUX BEUIECTB U MX
IIPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHMSI MCIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMUKY JUISl COCTaBleHUS (Hopmyl
BEIIECTB W YypPaBHCHMHA XUMHUYECKMX peakIuii, cuctemarudeckyro HomeHkiarypy (IUPAC) wu
TPUBHUAJIBHBIE Ha3BaHUS OTACIIbHBIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHS OINpPEAEIATh BAJIEHTHOCTh M CTENEHb OKHMCICHHUS XUMHYECKUX
JJIEMEHTOB B COEJUHEHMSX, BHMJI XUMHUYECKOW CBS3W (KOBaJE€HTHAs, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTh CBOWMCTB BEIIECTB OT BHJA XHMHYECKOM
CBS3M W THUNA KPUCTAUIMYECKON peméTkd, OOMEHHBI M JOHOPHO-aKLUENTOPHBIM MeXaHU3MbI
00pa3zoBaHus KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMH: KIACCU(PHUIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HMX COCTaBy,
XUMHUYECKHE PEAKIIMU 110 Pa3INYHbIM NIPU3HAKAM (YUCIIy U COCTaBy pPEarupyrolluX BELIECTB, TEINIOBOMY
3¢ dexTy peakluu, U3MEHEHHUIO CTETIEHEeH OKUCIEHHS JIEMEHTOB, 00paTUMOCTH, Y4acTHIO KaTalu3aTopa
U IpyTHUE); CAMOCTOSITENIHO BBIOMPATh OCHOBAHUS U KPUTEPUH IS KJIacCU(UKALIMY N3Y4aeMbIX BEILIECTB
Y XUMHYECKUX PEaKIU;

c(OpMHPOBAHHOCTh YMEHUS PACKPBIBaTh CMBICH Nepuoaudeckoro 3akoHa J[. M. MenzaeneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO  IPOTHOCTUYECKYIO (DYHKIINH;

c(OpMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh OJJIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMUYECKHUX AJIEMEHTOB IepBOro—4eTBEPTOro nepuonos llepunogmueckon cucremsl [[.1. Menneneesa,
UCTIONB3Ysl TIOHSTHS «IHEPTETHYECKHE YPOBHHY», «IHEPreTHUECKHE MOIYPOBHM», «S-, P-, O-aToMHBIE
opOuTanu», «OCHOBHOE M  BO30YXAEHHOE HSHEPreTUYECKHE COCTOSIHHUS aTOMay»; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMMHUYECKHX 3JIEMEHTOB M WX COEAMHEHHUH MO MepuojaMm u
rpynmaMm Ileprnoanueckon cucrems! /. . MenneneeBa, BaleHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHUS UX AIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XWMHYECKHE CBOICTBa
BEIIECTB PA3JIMYHBIX KJIACCOB, TOATBEP)KIaTh CYIIECTBOBAHME TE€HETUYECKOW CBSI3U  MEXKAY
HEOPraHMYECKMMU BEIIECTBAMHU C TIOMOIIIbIO YPaBHEHHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHii;



c(OpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCThH: OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI
MOCPEACTBOM COCTAaBJICHMS IJIEKTPOHHOrO OajlaHCa 3TUX peakIuil; peakuuil MOHHOro OoOMeHa MyTEM
COCTABJIICHUS MX IIOJHBIX M COKpPAIEHHBIX MOHHBIX YPaBHEHMM; pEaKkLUd THUAPOJIN3A; PEaKL U
KOMILIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMITIEKCOB [IMHKA U ATIOMUHUA);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYECKHX PEaKIuil
Y4ETOM HMX SHEPreTUYECKUX XAPAKTEPUCTHK, XapPAKTEP HU3MEHEHHUS CKOPOCTHM XUMHUYECKOM pEeaklHuHu B
3aBHCUMOCTH OT Pa3JIMYHBIX (PAaKTOPOB, a TAK)KE XapaKTep CMEIICHHs XUMHUYECKOTO PaBHOBECHUS IO
BIIMSIHUEM BHEIIHUX Bo3naercTBuil (mpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHMSI XapaKTEepH30BaThb XHMHUYECKHWE pEaKluu, JeKallhie B OCHOBE
MPOMBIIIJICHHOTO TOJIYY€HHUsSI CEPHOM KHUCIIOThI, aMMHUaKa, OOLIME Hay4HbIE MPUHILMUIBI XUMHUYECKUX
IPOM3BOJICTB; LEIECO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKHX BEIIECTB B MMPOMBIIUICHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIEHUS PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTh BJAJIEHUS CUCTEMOW 3HAHMM O METOJaX HAYYHOIO IO3HAHUS SIBJICHHIA
OpUpOAbl — HAONIOJIEHUE, W3MEpEHHUE, MOJEIMPOBAHUE, IKCIEPUMEHT (peasibHbIii W MBICICHHBIN),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHMsI NPUMEHATb 3TH 3HaHUS IPH 3KCHEPUMEHTAIbHOM
UCCIIEIOBAaHUM BEIIECTB M Il OOBACHEHUS XUMHYECKHUX SBJICHUH, HUMEIOIIMX MECTO B IPHUPOJE,
MIPaKTUYECKON JEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBISBJISATH B3aMMOCBSA3b XHUMHUYECKUX 3HAHUA C TOHITUAMHU H
IPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JUIsl 0OJee OCO3HAHHOTO IMOHUMAHMUS
MaTepUaIbHOrO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUEThl: C UCHOJIH30BAaHUEM MOHATUN «MaccoBas OIS
BEIIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLIEHTPALIK»; MACChl BELECTBA WM 00bEMa ra3a Mo U3BECTHOMY
KOJIMUECTBY BELIECTBA, Macce WK O0BEMY OJHOIO M3 yYacTBYIOIIMX B PEAKLMU BELIECTB; TEIJIOBOIO
apdexTa peaknuy; 3HAYEHUS BOIOPOIHOTO IOKAa3aTesl PAacTBOPOB KHUCIOT M IIENIOYE ¢ M3BECTHOM
CTETIEHBIO TUCCOIMANNU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEaKIUH, €CIH OTHO W3
MCXOJIHBIX BEILECTB JJaHO B BUJE PAacTBOpa C ONpPEAEIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA
WM JJaHO B M30BITKE (MMEEeT MPUMECH); JI0JIA BBIXO/a MPOIYKTa PEaKkiuu; 00bEMHBIX OTHOIIEHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOATEIbHO IUIAHUPOBATh M  IPOBOJUTH XUMHUYECKHM
9KCIIEPUMEHT (IIPOBEJEHUE pEeaKIUil HOHHOIO OOMEHa, NOJITBEP)KJIEHUE KadeCTBEHHOI'O COCTaBa
HEOPraHMYECKNUX BEUIECTB, OINPEAEIEHUE CpPEAbl PacTBOPOB BEIIECTB C IOMOILBIO HHAMKATOPOB,
U3Y4YCeHHE BIUSHUS Pa3NUYHBIX  (PAKTOPOB HA CKOPOCTh XMUMHUYECKOH peakIMH, pelieHue
SKCIIEPUMEHTANBHBIX 3a7ady 1o Temam «Metamnel» U  «Hemeramnsl») ¢ coOmrofeHHEM MpaBHil
Oe3omacHoro oOpallleHusi C BEIIeCTBAMU U J1abOpaTOpHBIM 00OpyIOBaHUEM, (POPMYIHPOBATH IIEJb
WCCIICIOBAHMSI, TPEJCTaBIATh B pa3IM4HON (QopMme pe3ylnbTaThl HKCIEPUMEHTa, aHAU3UpOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUU: COOJIONATh TMpaBUjia TIOJb30BAaHUS XMMHUYECKOM TMOCYIONH U
1abopaTOpHBIM 000PY/IOBaHUEM, OOpAIllEHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO
BBINOJIHEHUIO JJa0OPATOPHBIX XUMHUECKUX OIBITOB, SKOJOTHUECKH 11€7€CO00Pa3HOro MOBEACHHS B OBITY
U TPYJAOBOH JIEATENBHOCTH B IIENIAX COXPAHEHMs CBOETO 3/I0POBBS, OKPYKAIOLIEH MPUPOJHON Cpelbl U
JOCTHKEHHUSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOrO JIEHCTBUS Ha KUBBIC
OpraHU3MBbI ONPEIEIEHHBIX HEOPTaHUYECKUX BEILECTB, MOHUMas cMbIca nokaszarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IeJICHANIPABICHHBIN MOUCK XUMHUYECKON HHPOPMAIIH
B pPa3IMYHBIX MCTOYHUKAX (HaydHas U ydueOHO-HaydyHas JUTepaTypa, CpeACTBa MacCOBOW MH(OpPMAIIHH,
WHuTepHeT U Apyrue), KpUTUYECKH aHaJTM3UpOBaTh XUMUYECKYI0 MH(pOpMaIuio, nepepadaTeiBaTh €€ U
HCITOJIH30BaTh B COOTBETCTBUU C TTOCTABJICHHOM Yy4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JuaexkTpoHHble (UU(poBbHIE)
Kourpoububle IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOH XUMHH
[TpenmeT oprannyecKoit
11 xumuu. Teopus cTpoeHust 14 https://resh.edu.ru/
OpPraHMYECKUX COCTUHEHUN A. _ resh.edu.ru/subject/29/10/
M. byrneposa
Htoro no paznemny 14
Paznea 2. Yraesogopoasl
51 IIpenenbHbie yrieBOAOPOIbI 5 bubnuorexa POIII — https://resh.edu.ru/
' — aJIKaHbI, [IMKJIO0AIKaHbI resh.edu.ru/subject/lesson/6151/start/149993/
Henpenenbubie
99 pea 14 1 Tpenaxep «O6sako 3HaHu». Xumus. 10 kiace,
. JIEBOJIOPOABI: AJIKEHBI,
T P 000 «®Pu3zukoH Jlab»
aJIKaIMEHBbI, ATTIKUHBI
ApomaTtuieckue
2.3 P 8 https://resh.edu.ru/
YTJI€BOAOPO/IbI (ApEHBI)
[IpupoHbIE HCTOYHHUKHU
2.4 YIII€BOJIOPOAOB U UX 4
nepepaboTka
55 ["anorennponsBoIHbBIE 4 1 Tpenaxep «Obnako 3Hanmiy. Xumus. 10 kiacc,
' YIJIEBOIOPOIOB 000 «®usukoHn JIad»
Hroro no paszneny 57



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. Denon 1
https://resh.edu.ru/

KapOoHuinbpHbIC COCTUHEHUS:

albAETUALI U KETOHBI. Tpenaxep «Obnako 3HaHmi». Xumus. 10 kiacc,

3.2 21 1
KapOoHOBBIE KHUCITOTHI. 000 «®Pwu3zukon Jlad»
Cnoxnbie 3¢upsbl. Kupbl
3.3 YriieBoamsl 9 1
Htoro no pazneny 62

Pa3nen 4. AzoTcoaepikaiye opranudeckue coelMHeHus

4.1 AMUHEL. AMHHOKHCIIOTSI. 22 1 2 https://resh.edu.ru/
benku

Htoro no pazneny 22

Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS

BBICOKOMOJ'ICKYJ'ISIpHHe
COCOAUMHCHUA

5.1 6 1

Tpenaxep «O06nako 3HaHu». Xumus. 10 kiacc,
5.2 [ToBTOpeHue 9 000 «®uzukoH Jlabd»
https://resh.edu.ru/

Hroro no pazgeny 15

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 170 3 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u JuaexkTpoHHble (UU(poBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/m TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue aToma.
[Tepuoanueckuii 3aK0H U
1.1 [Tepunonnueckas cucrema 11 https://resh.edu.ru/
XUMHYECKHX d71eMeHTOB /1.
N. Menneneesa
Tpenaxep «O06mako 3HaHu». Xumus. 10
CtpoeHue BemiecTna.
1.2 11 1 knace, OO0 «Pusukon JIady»
MHoroo6pasue BelecTB
Tpenaxep «O06mako 3HaHu». Xumus. 10
1.3 XUMHYECKUE PEeaKIun 20 1 3 knacc, OO0 «Dusukod JIad»
Hroro no paszneny 42
Pa3nen 2. Heoprannuyeckasi Xumust
https://resh.edu.ru/
Tpenaxep «O06nako 3HaHu». Xumus. 10
2.1 Hemerasr 61 1 3 P P
knacc, OO0 «DusuxoH JIady»
Tpenaxep «O06nako 3HaHm». Xumus. 10
2.2 Meramnsl 40 1 2 knace, OO0 «Pusukon J1ady»



https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

101

MGTOI[BI IIO3HAaHUA B XUMUU.

Tpenaxep «O06mako 3HaHUN». Xumus. 10

3.1 UMISL 7 SKH3HE 12 knacc, OO0 «Duzukod JIad»
3.2 [ToBTOpEeHME 15

Hroro no pazgeny 27

OBILEE KOJIMYECTBO YACOB 170

I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Konrpoasusie IIpakruueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpenmMet 1 3HaU€HHE OPraHUYECKON XUMUH,
1 MPEICTABJICHHE O MHOTO0Opa3nu 1
OPraHUYECKUX COCTUHEHUIN
Tpenaxep «O6mako
DNEKTPOHHOE CTPOEHUE aTOMa yriiepoja 3HaHUW». Xumus. 10
2 (0CHOBHOE M BO30YXKIEHHOE COCTOSIHHS). 1 kiacc, OO0 «Du3ukoH
BanenTHble BO3MOKHOCTH aToma yriaepoja J1aby»
3 XuMHYeckas CBSI3b B OpraHU4YeCKHX 1
COETUHEHUSX.
4 Mexanu3mbl 00pa30BaHMs KOBAJIEHTHON 1
CBSI3H, CIIOCOOBI pa3pbiBa CBs3EH
5 Teopust cTpoeHHsI OpraHU4EeCKUX 1
coenquHenuit A. M. byrneposa
Tpenaxep «O6mako
3HaHU». Xumus. 10
Teopust cTpoeHHsI OpraHU4YEeCKUX
. 1 knace, OO0 «DPU3NKOH
coenquHenuit A. M. byrneposa
JIab»
6 Buael nzomepun: CTpykTypHas, 1 https://resh.edu.ru/

MMPOCTPAHCTBCHHAA.



https://resh.edu.ru/

Bunsl nzomepun: CTpykTypHas,
[IPOCTPAHCTBEHHAS.

DneKTpOHHBIE AP PEKTH B MOJIEKYIIaX

Tpenaxep «Ob6mako0
3HaHUM». XuMus. 10

7 . kiacc, 000 «Du3nuKoH
OpPraHUYECKUX COCAUHEHUN
Jla6»
[IpencraBnenue o knaccupukanuu u
8 cucrematrueckas Homernkiaarypa (IUPAC)
OpPraHMYECKUX BEIIECTB
[IpencraBnenue o knaccupukanuu u
9 cucrematnueckas Homenkiarypa (IUPAC)
OpPTraHUYECKUX BEIECTB
10 Kiaccudukanus peakiuii B OpraHuIecKoi
XUMUHI
1 CucremaTtu3zaiiys U 0000IIeHHe 3HAHUN IO
TeMe
1 Pemenue 3aga4 Ha BEIBOJ MOJIEKYJISIPHOM
(GbOopMyJTBI OPraHMYECKUX BEIIECTB.
13 AJKaHbI: TOMOJIOTHYECKHH psifl, 001Ias https://resh.edu.ru/
dbopmysa, HOMEHKIATypa
14 AJTKaHbI: TOMOJIOTHYECKHH psif, 001as
dbopMyna, HOMEHKIATypa
15 N3omepust, 23IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
16 Pu3nyecKne CBOKMCTBA aTKAHOB
17 XUMHYECKUE CBOMCTBA aJIKaHOB
18 Haxoxxnenne ankaHoB B IpUPOJIE.



https://resh.edu.ru/

19 CrocoO0bI MOTy4eHUS aTKaHOB.
20 [IpuMeHeHne aJKaHOB
21 Pemienue 3anau
Huknoankansl: obmmas popmya,
22 HOMEHKJIaTypa M U30MepHsi, 0COOCHHOCTH
CTpOCHUS
https://resh.edu.ru/
23 XUMHYECKUX CBOMCTBA
24 CIOCOOBI OTYyYEHUS ¥ IPUMEHEHHE
Pemenue pacuéTHBIX 33729 Ha ONPEICIICHHE
»5 MOJIEKYJISIPHOUM (POPMYIIBI OPraHHUYECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINUX B €T0 COCTAB.
Pemenue pacuéTHBIX 33729 Ha ONIPEICIICHHE
26 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEII[ECTBA [10 MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOSIINUX B €70 COCTAB.
Tpenaxep «O6mako
3HaHU». Xumus. 10
CucremaTu3aiiys U 0000IIeHHe 3HAHUN IO
27 kiacc, OO0 «DuznkoH
TeMe
Jla6»
” AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyna, HOMEHKIATypa.
29 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYI.
30 CTpyKTypHas U IUC-TPaHC-U30MEPHS

AJIKCHOB



https://resh.edu.ru/

duznueckre 1 XUMUYECKHE CBOMICTBA

31
AJIKEHOB
32 XUMUYECKUE CBOKWCTBA ajuKeHOB. [IpaBuiio
MapkOoBHHMKOBa
33 CrocoObI TOTyYeHUS ATKEHOB
34 [IpuMeHeHne anKeHoB
[TpakTrueckas padora Ne 1 mo Teme
35 "[lonyuyeHue 3TUIEHA U U3yUYEHUE €TI0
CBOMCTB"
Pemienne pacu€THbIX 3a/1a4 HA ONIPEACIICHUE
36 MOJIEKYJISIPHOUM (POPMYIIBI OPTraHHUYECKOTO
BEILECTBA
Pemenue pacuéTHbIX 3a7a4 Ha OIpe/ieIICHHUE
37 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEILECTBA
Tpenaxep «O6mako
AJKaueHbl: CONPsHKEHHBIE, 3HaHU». Xumus. 10
38 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE. kiacc, OO0 «Pu3nuKoH
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHUS JIab»
39 XUMHUYECKUE CBOWCTBA CONPSKEHHBIX
JMEHOB
40 CrniocoOsbl nonydeHus
41 [IpuMeHeHue ankaaueHoB
42 AJKWHBI: TOMOJIOTUYECKHH psijI, 001Iast https://resh.edu.ru/
dbopmysa, HOMEHKIATypa.
43 DNEKTPOHHOE U IPOCTPAHCTBEHHOE

CTPOCHUE MOJICKYII.



https://resh.edu.ru/

44 du3nyecKkrue CBOMCTBA AIKMHOB 1
45 XHUMHUYEeCKHEe CBOMCTBA aIKHHOB 1
46 KauecTBeHHbIE peakliy Ha TPOMHYIO CBS3b 1
47 Crioco0b! mosryueHust 1
48 [IpumeHeHre aKuHOB 1
49 Pemenue 3agau: pacuy€Thl 0 ypaBHEHUIO 1
XUMUYECKON peaKkiuu
50 CucreMmaru3zanus 1 0000IIEeHHE 3HAHUH 110 1
TeEME
ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Ias
dbopMyna, HOMEHKIIATypa. DIEKTPOHHOE U
51 MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII 1
OeH3o0I1a ¥ TOIyoJa, UX (U3NYEcKue
CBOMCTBa
Tpenaxep «Ob6mako
3HaHUM». Xumus. 10
XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU
52 1 kiacc, OO0 «DuznkoH
3aMCIICHHS
JIab»
XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU
53 MIPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB 1
OeH3011a
54 XUMHYECKUE CBOMCTBA aPEHOB: OKHUCJICHUE
TOMOJIOTOB OEH30J1a
cg OCo00EHHOCTH XUMHYECKUX CBOMCTB 1
CTUpOJIa
56 CriocoObI nostyyeHust 1 NpUMEHEHNE apeHOB 1
S7 I'eneTnyeckas CBA3b MEXKIY Pa3INYHBIMU 1 https://resh.edu.ru/



https://resh.edu.ru/

KJlacCaMH yIrj€BOJOpPOJ0B

Cucremarusanys 1 0000IeHrE 3HAHUI 110

58
TeMe
59 [Tpupoansrtii ra3. [lomyTHbie HeTSIHBIC
rasbl
€0 KameHnHbI#1 yroiib 1 IpOLyKTHI €70
nepepaboTKu
Hed1b 1 ciocoObI €€ nepepaboTKH.
61 [IpumeHneHnue npoayKTOB repepadoTKu
HePTH
- ['eneTnyeckast CBA3b MEXKY Pa3IMYHBIMU
KJIaCCaMH YTJIEBOJOPOIOB
63 ['eneTnyeckas CBSI3b MEXKY Pa3IMYHBIMHU
KJIacCaMM YIJIEBOJ0POIOB
["anorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
64 JJICKTPOHHOE CTPOCHUE; PEAKIIUU
3aMEeIIeHHS TaIoTeHa
- JlelicTBue mIen04YeH Ha
rajoreHIpOU3BOAHBIE YTIIEBOJOPOIOB
Tpenaxep «O6mako
3HaHu». Xumus. 10
B3anmopeiicTBre quraioreHajIKaHOB C
66 kiacc, OO0 «DuznkoH
MarHueM U HUHKOM
JIab»
67 Peuienue 3a1au no ypaBHEHUIO pEAKIUU
68 CucreMmarusanys 1 0000IeHNE 3HAHUI 110
paszneny "YrieBomopoasr"
69 KonTponbhas pabota no teme




"VrineBonopoasr"

I[penenbHbie OHOATOMHbBIC CITUPTHI:
TOMOJIOTHYECKUH psij1, oOmiast popmya,

70 CTPOEHHE MOJIEKYJI, HOMEHKJIATYpa,
KJIaCCH(UKAIHUSI.

71 N3omepus, pusnyeckue cBONWCTBA

29 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX
OJIHOATOMHBIX CIIUPTOB

3 XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOATOMHBIX CITUPTOB

24 CrniocoOblI MoTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

75 Pemenue 3a1a4y Ha BEIBO (hOpMYITBI
OpPTraHUYECKOTO BEIECTBA
[IpocTeie 3¢upsl: HOMEHKIIATYpa U https://resh.edu.ru/

76 U30MEpPHUsL, 0COOEHHOCTH (PU3NYECKUX
CBONCTB

77 XUMHUYECKUX CBOHCTB 2(PUPOB

28 MHOroaToMHbIE CITUPTHI: ITHICHTITUKOIb U
TJIMIEPUH, UX (U3MUECKHE CBOMCTBA

29 XUMHUYECKUE CBOMCTBA MHOI'OATOMHBIX
criupTtoB. KauecTBeHHas peakuust

80 CriocoObI MoTy4eHus U IpUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB

a1 DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
cBoicTBa. TOKCHYHOCTH (heHoIIa

82 XuMuyeckue cBoiicTBa (heHoa

83 CrniocoOblI Mosty4eHus U IpUMeHEeHue



https://resh.edu.ru/

denomna

[TpakTuueckas padora Ne 2. Pemenue

84 OKCHECPUMEHTAIIBHBIX 3aJ1a4 I10 TEME
"Criupthl U peHobI"
85 Pemienue 3aiad no ypaBHEHHUIO peaKkiuu
86 Pemenue 3aga4 no ypaBHEHUIO peaKIUU
g7 Cucremarusanys 1 0000IeHNE 3HAHUI 110
TEME
AJbJeruipl ¥ KETOHBI: SJIEKTPOHHOE
88 CTpoeHHNE KapOOHUILHOU IPYIIIbBL; https://resh.edu.ru/
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia,
M30MEepHUs U HOMEHKJIaTypa
Tpenaxep «Ob6mako
AJbIETUIBI U KETOHBI: JIEKTPOHHOE .
3HaHUM». XuMus. 10
CTpoeHHNE KapOOHUILHOU IPYIIIbL;
89 kiacc, OO0 «DuznkoH
TOMOJIOTHUYECKHUE Psizibl, 001as hopmyia,
M30MEPUS U HOMEHKJIaTypa T126»
% AnbAeruipl U KeTOHBI: PU3NYECKUE
CBOMCTBA; PEaKLUU PUCOCTUHEHUS
o1 Peakmun oxuciieHns 1 Ka4eCTBEHHEIC
pPEaKUMHU alIbJIETUI0OB U KETOHOB
92 Peakmun oxucieHns u Ka4eCTBCHHBIC
pEAKIHH JIbJAECTHIOB U KETOHOB
93 CriocoObI MOTy4eHUs albICTHI0B U
KETOHOB
O1HOOCHOBHBIE TIPEIETIbHBIE KapOOHOBHIE
94 KHUCJIOTBI, 0COOCHHOCTH CTPOSHUS UX

MOJICKYJI



https://resh.edu.ru/

W3omepust 1 HOMEHKIATypa KapOOHOBBIX

> KUCIIOT, UX (PU3HYECKHE CBOWCTBA

96 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

97 XHUMHYECKUE CBOMCTBA MTPEACIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

98 Oco0eHHOCTH CBOICTB MypaBbHUHON
KHCJIOTHI.

99 Muoroo6pasue KapOOHOBBIX KHCIIOT htlps://resh.edu.ru/

100 Oco0eHHOCTH CBOICTB: HENPEAETbHBIX
KapOOHOBBIX KUCIIOT

101 Oco0eHHOCTH CBOWCTB apOMAaTHUECKUX
KUCJIOT

102 OcCo0eHHOCTH CBOWCTB: TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT

103 [IpencraBuTeny BBICIIMX KapOOHOBBIX
KHCIIOT

104 [ToHsiTHE O MTPOU3BOAHBIX KAPOOHOBBIX
KUCJIOT

105 CrniocoObl Mosy4eHus U NpUMeHEeHue
KapOOHOBBIX KUCIIOT
CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN PsijI,

106 oOutas popmysa, U3oMepust 1
HOMEHKJIaTypa

107 dusnueckue U XUMUYEeCKHe CBOWCTBA
3pHpoB

108 Pemenne pacuéTHbIX 3aa4: IO YpaBHEHUIO



https://resh.edu.ru/

XUMUYECKON peaKlluy, Ha ONpeIeIeHIE
MOJIEKYJISIPHOU (POPMYJIbI OPraHHUYECKOTO
BelIeCTBa

109

Pemenne pac4€THBIX 3a1a4: 10 YPABHEHUIO
XUMUYECKON PEAKLUU, HA ONPEIECICHUE
MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA

110

111

[IpakTuyeckas padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"Kap6onoBsie kucnotbl. CioxHbie dQupbI"”

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOWCTBA (TUAPOIIU3)

Tpenaxep «Ob6mako
3HaHHi». Xumus. 10
kiace, OO0 «Puzukou
J1ab»

112

113

114

115

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX
OCTaTKH! HETPEICIIbHBIX )KUPHBIX KUCIIOT.
JKups! B ipupone

MBpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aeiicTaue. Ilorsarne o
cuHTeTHYeCKuX Morouux cpeactrax (CMC)

['eneTnueckas CBS3b yriae€BOJOPOAOB U
KHCIJIOPOJCOAEPKAIINX OPraHUYECKHX
BCIISCTB
['eneTn4eckas CBSI3b yriaeBOIOPOIOB U
KHUCIIOPOJICOAECPKAIINX OPraHUYECKUX
BCIISCTB

https://resh.edu.ru/

116

['eneTnveckas CBSI3b yriaeBOJOPOIOB U
KHCJIOPOJICOIEPKAIINX OPTaHUYECKUX



https://resh.edu.ru/

BCIICCTB

PacuéTrl 1o YpaBHCHHUAM XUMHNYECKUX

117 .
peakuuu

118 Pac4€rbl 0 ypaBHEHUSAM XUMHUYECKUX
peakui

119 Pacuérbl 0 ypaBHEHUSIM XUMUYECKHUX
peaKuuit

120 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TEME
OO11ast XapakTepUCTHKA YTIEBOJOB U

121 KJ1accu(UKalus yrieBogoB (MOHO-, IU- U
HoJIcaxapu/bl)

122 MoHocaxapuapl: GU3NIECKUE CBOMCTBA U
HaXO0XXJIECHUE B IIPUPOIE

123 [IpuMeHeHue roKo36l, €€ 3HaUYeHUE B
JKU3HEACATEIbHOCTH OpraHmu3Ma
Jucaxapunpl: caxapo3a, MajabT03a U

124 nmakTo3a. Haxoxnenue B mpupoje u
MNPUMEHEHHE qUCaXapHa0B
[Tonucaxapuael: cTpoeHNE MAaKpPOMOJIEKY!I,

125 ¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
MpUMEHECHUE

126 [TonsiTrie 006 NCKYCCTBEHHBIX BOJIOKHAX
Pewienne pacyeTHbIX 3a/1a4 HA ONPEACIICHUE

127 JOJIM BBIXOJIa MPOAYKTA pEaKIUU OT
TEOPETUYECKH BO3MOKHOTI'O

178 Peienne pacyeTHbIX 3a/1a4 HA ONPEACIICHUE

JA0JIM BbIXOJA MPOAYKTA pCaKIIUU OT




TCOPCTUYICCKH BO3MOKHOI'O

Cucremarusanys 1 0000IeHrE 3HAHUI 110

129
paszeny
130 Cucremarusanys U 0000IeHrE 3HAHUI 110
pazneiy
KonTtponsHas pabora o Teme
131 "Kucnopoconeprxaiiyue opraHn4eckue
coenuHeHus"
KonTtponpsHas pabora o Teme
132 "Kucnopoconepxaiiyue opraHndeckue
coeuHeHus"
Tpenaxep «Ob61ako
AMUHBL: KITacCUPUKAIHS, CTPOCHUE 3HaHUW». Xumus. 10
133 MOJIEKYI, 00Ias popmyiia, H30Mepus, kiace, OO0 «Du3ukoH
HOMEHKJIaTypa 1 (PU3HYEeCKHe CBOWCTBA JIab»
134 XuMHYecKue CBOMCTBA amnu(paTUIECKUX
aMHUHOB
135 XuMHUECKue CBOMCTBA anudaTuiecKux
aMHUHOB
136 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA
137 CrniocoObl 1osty4eHus U NpUMeHEeHue
annpaTHIECKUX aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa U
138 u3oMepHsi, (hu3nYecKre CBOMCTRA.
OTtaenpHbIE MIPEICTaBUTENN 0-aMUHOKHCIIOT
139 XVMHYECKHE CBOWCTBA aMUHOKHCIIOT, UX




OMOJIOrMYECKOC 3HAUCHHUE AaMHUHOKHUCIIOT.

140

141

XHUMHUYeCcKre CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOC 3HAUCHHUE AaMHUHOKHUCIIOT.

Cunre3 u TUAPOJIN3 IEIITUA0B

142

143

144

145

benku kak npupoHbIE TOJIUMEPHI;
CTPYKTYpHbI O€JIKOB

XUMHUYECKUE CBOUCTBA OEIIKOB

A30Tcoz[ep>1<amne TCTCPOIUKINICCKUC
COCAMHCHUS. HYKJIGI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJoruyeckas POJIb

Cucremaruzanus 1 0000IIeHNE 3HAHUH 110
TEME

https://resh.edu.ru/

146

CucreMmarusanys U 0000IIEHUE 3HAHUU 110
TEME

147

148

149

150

[Tpaktuueckas padora Ne 4. Peenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeEME
"A30TcoepKale OpraHnyecKue
coenqnueHusa”

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAJIBHBIX 3aa4 110 TeEMe
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHui"

[IpakTuueckas pabora Ne 5. Pemienue
HKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"Pacnio3HaBaHrE OpPraHUYECKHUX
coequHeHuin"

Pemienne PACUCTHLBIX 3a1a4 Ha BBIBOJ



https://resh.edu.ru/

MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUUECKUX
BEIIIECTB

151

152

153

Pemenne pacueTHbIX 3a7ja4 Ha BBIBOJ]
MOJICKYJISIPHOM (HOPMYJIIBI OPTaHUUECKUX
BELIECTB 110 YPAaBHEHUIO PEAKIIMU

Pemrenne PACUCTHBIX 3aaa4 Ha OIIPEACIICHUC
J0JIM BbBIXOJa IMPOAYKTa p€aKiuu OT
TCOPCTUUICCKH BO3MOKHOI'O

IToBTOpenue n 06001IEHIE 3HAHUH 110 TeMe

Tpenaxep «O061ako
3HaHuK». Xumus. 10
kiacc, OO0 «DuznkoH
JIab»

154

155

156

KonTtponpsHas pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coenqnueHusa”

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlHA U
MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

157

OnacToMepbl: HaTypaJlbHbII CHHTETUYECKHE
Kay4yyku. Pe3una

158

159

BomnokHna: HaTypaJIbHbIC, HCKYCCTBCHHBLIC,
CHHTCTHYCCKHUC. HOJ’II/IMepLI CricuuaJbHOIo
Ha3HAa4YCHUA

[IpakTuueckas padora Ne 6. Pemenue




IKCIIEPUMEHTAIBHBIX 33124 10 TEME
"Pacnio3HaBaHue 1aacTMacc U BOJIOKOH"
O060011eHrEe ¥ CUCTEeMAaTH3AIMS U3YYEHHOTO
160 MaTrepuaia 1o Teme 1
"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"
161 [ToBTOpCHME 1
162 IToBTOpeHUE 1
163 [ToBTOpCHME 1
164 IToBTOpeHue 1
165 [ToBTOpCHME 1
166 [ToBTOpEeHME 1
167 IToBTOpeHue 1
168 [ToBTOpEeHME 1
169 IToBTOpeHue 1
170 Iloasenenue uToros rojaa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xwumus 10 kmacce (yrioyonennsiit yposens). Epemun B.B., Ky3pmenko H.E., Tepenun
B.1., Ipo3noB A.A., Jlyaun B.B./ Mocksa: [Ipceemenue, 2023 (3eKTpoHHas BEpCHs)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Ypoku xumuu (Meroamueckoe mocooue) Epemun B.B., JIpo3noB A.A., Epemuna U.B.,
Maxonuna B.M., CumonoBa O.IO., kepumoB DO.FO. Mocksa: IIpcBemenne, 2023
(37eKTpOHHAs BEpCUs)

2. Xwumus qist 10, 11 kmaccos m3narensctBa AO «3natenserBo «IIpocBemenuey, [1y3akon
C.A., Mamuuna H.B., IlonkoB B.A., 2021 (yriyOneHHBIH YpPOBEHB) JUIsl KJIACCOB
€CTECTBEHHO-HAYYHOTO MPOHIISL.

3. Xumus: yriuebneHHsli kypc mnoaroroBkn k EI'D/ B.B.Epemun, P.JI. AnTHnuH,
A.A. Jlpo3nos., E.B.KaprioBa. — MockBa (akynsrer MI'Y). M3marenbcTBo «IKCMOY,
2020.

4. Hawana xummm: s noctynaromux B By3el / H.E. Ky3smenko, B.B. Epemun, B.A.
[TonkoB - 21-e u3n, Mocksa: JlabopaTopus 3Hanui, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Dnexrponnslii 06pazosarenbHbIii pecype «Jlomamnue 3ananus. CpenHee oomee

obpazoBanue. Xumus», 10—11 kmacc, AO «M3marenbctBo "[IpocBemenue»
2. bubmmoreka ®I'UC «Mos mkonay
3. Tpenaxkep «O6mako 3HanuitY. Xumums. 10-11 knace, 000 «Dusukon Jlab»

4. https://resh.edu.ru/



https://resh.edu.ru/
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