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COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI OPraHUYeCKO XUMHUH.

[Ipenmer u 3HaYE€HUE OPraHMYECKON XMMHH, MIPEICTABICHHE O MHOTOOOPa3ui OPraHUIeCKuX
COCIMHEHUM.

DJEKTPOHHOE CTPOSHHE aTOMa YIiiepoa: OCHOBHOE U BO30YXAEHHOE COCTOSTHHS. BajeHTHbIe
BO3MOXHOCTH aTroMma yriepoja. XUMUYEcKass CBsS3b B OPraHUYEeCKHMX COEIUHEHMSX. Turbl
ruOpuIu3ai aTOMHBIX opOuTaneil yriepona. MexaHu3mbl 00pa30BaHUS KOBAJICHTHOW CBS3U
(oOMeHHBIH U TOHOPHO-aKUENTOpHBIN). THUIbI epeKkphIBaHUsI aTOMHBIX OpOUTaliel, G- U T-CBA3H.
OpuHapHasi, ABOWHAas W TpoiHas cBA3b. CrnocoObl pa3pbiBa CBsI3€l B MOJIEKYJIaX OpPraHUYECKUX
BemiecTB. [IoHATHE O CBOOOIHOM pasvKalie, HyKjiIeopuie u daeKTpodue.

Teopuss cTpoeHHMss oOpraHnyeckux coenuHeHudd A.M. byriepoBa W COBpEMEHHBbIE
MIPEJICTaBICHUS] O CTPYKTYpE MOJIEKYJ. 3HaU€HUE TEOPHH CTPOEHHUS OPraHMYECKUX COEAMHEHUU.
MounekynspHele U CTpyKTypHble (opmynbl. CTpyKTypHbIE (QOpPMYJBl Pa3IUYHbIX BUOB:
pa3BépHyTas, COKpaul€éHHas, cCckejeTHas. M3omepus. Buael u3omepuu:  CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. ODNEKTPOHHbIE A((EeKThl B  MOJEKyJaX OpraHu4ecKUX COEIUHEHUN
(MHIYKTUBHBIN 1 Me30MepHBII 3 exTsl).

[IpencraBnenne o knaccudukamuu opraHudeckux BemecTB. [loHsTHE 0 (QyHKIMOHAIBHON
rpynmne. ['omoinorusa. I'omonorudeckue psiapl. CucreMaTudeckass HOMEHKIATypa OpraHMYecKHUX
coequaeHnit (IUPAC) u TpuBnanpHbIe Ha3BaHUS OTACITBHBIX MPEICTaBUTEIICH.

OcobGenHocTH u Kiaccuuranus OPraHuYEeCKUX peaKkuid. OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMHH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M MX IPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BEIIEeCTB M MaTepuajaMM Ha HUX OCHOBE, OMNBITHI 10 MPEBPAIICHHUIO
OpraHMYECKUX BEIIECTB MPU HAarpeBaHuU (IJIaBJIeHHE, 0OYTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE
MOJIEJIEN MOJIEKYJI OPTraHUYECKHUX BEILIECTB.

YrieBoaopoabl.

Ankanpl. ['omonoruueckuii psii ankaHoB, oOmas (opmyna, HOMEHKIATypa U H30MEpHsl.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/ alKaHOB, S -rMOpHAM3aLUsS aTOMHBIX
opOuTanei yriepoja, 6-cBsizb. duU3nuecKre CBOMCTBA aJIKaHOB.

XHUMHUYECKHE CBOWCTBA AJKAHOB: PEAKUMU 3aMEUICHUs, W30MEpHU3alUH, ICTHIPUPOBAHUS,
LMKJIN3alWHY, IMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o MexaHu3Me peakiuil paauKaibHOTO
3aMelIeHUS.

Haxoxnaenue B mpupoae. CriocoObl MOTy4eHUs! U IPUMEHEHUE alIKaHOB.

Huknoankansl. OOmas gopmyna, HoMeHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOCHUSA U
XMMHYECKUX CBOMCTB MaibIiX (LMKIONPONAH, MHUKJIOOYTaH) M OOBIYHBIX (LHMKJIOMEHTAaH,
LUKIIOTeKCaH ) IUKI0aaKkaHoB. CrocoObl MOTy4YeHUs U TPUMEHEHHUE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuii psj ajakeHoOB, oOmias popMysaa, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYIT AlIKEHOB, Sp>-rUOPUIN3alKs aTOMHBIX OpOMTalei yriepoa,
o- U m-cBsA3U. CTpyKTypHas M reomerpuueckas (IMc-TpaHC-) u3oMmepus. PU3HMUECKUe CBOMCTBa
QJIKEHOB. XMMHYECKHE CBOMCTBA: PEAaKLHUU MPUCOCIANHEHUS, 3aMEIIEHUS B O-TIOJOXKEHUE IPH
JBOMHOM CBsI3H, NoJMMepHu3anuu u okuciaeHus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOIHYI0 cBsA3b. CIOCOOBI NOTYYEHHS U TPUMEHEHHE AJIKEHOB.

AJKaJTuEHBI. Knaccudukanus aJIKaJUEeHOB (conpsokEHHBIE,
U30JIMPOBAHHbIE, KyMyauposanHvie). OCOOEHHOCTH IIEKTPOHHOTO CTPOCHUS M XUMUYECKHUX CBOMCTB
CONpsDKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. Ilonumepusanus CONPsHKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE alIKaEeHOB.

Ankunbl. ['omosiorudeckuii psii ankuHOB, oOmias (opMyia, HOMEHKIATypa U H30MEpHsl.
DJNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl AJKMHOB, SP-THOpHIU3aIUs aTOMHBIX
opOutaneit yriepona. Dundyeckhue CBOWCTBA AalKUHOB. XUMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEUHEHMS], AUMEpPU3aLMU U TPUMEpPHU3aLUM, OKUCIEeHUsA. KucCIOTHBIE CBOMCTBA aJKWUHOB,



MMEIOIIMX KOHLIEBYIO TPOWHYIO CBsA3b. KauecTBeHHbIE peakiuu Ha TPOHYIO CBS3b. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

ApoMarudeckue yrieBoJopoabl (apeHsr). ['oMosiornyeckuii psa apeHoB, oOmas Gopmyra,
HOMEHKJIATYpa U HM30MEpHsA. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJBbl OeH30Ia.
@dusnuecKkue CBOHCTBA apeHOB. XHMHUYECKHE CBOWCTBa OEH30J1a W €ro TOMOJIOTOB: DPEaKUUU
3aMelleHuss B OEH30JbHOM KOJIBLIE U YIJIEBOJOPOJHOM pajuKalle, pPEakluu IPUCOCIUHEHNUS,
OKHCIIEHHE ToMOJIOToB Oenzona. [IpencraBieHne 00 OpUEHTUPYIOMIEM JECHCTBHH 3aMECTUTENCH B
OEH30JIbHOM KOJIbIIE Ha MMPHUMEPE aJTKWIBHBIX PaJMKaioB, KapOOKCHIBHON, THAPOKCUIBHOM, aMUHO-
Y HUTPOTPYIIIbl, aTOMOB T'ajioreHoB. OcOOEHHOCTH XUMUYECKUX CBOMCTB cTupoa. [lonumepusanus
ctuposa. CriocoObl MOJTy4yeHUs! ¥ IPUMEHEHUE apOMATUYECKUX YTIIEBOJOPOJIOB.

[Tpupousiii ras. [lomyrasie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxosxaenue. KameHHbIH yroib
U MPOJYKTHI ero nepepadotku. CrnocoObl nepepadboTku HeTH: MeperoHka, KPEKUHT (TEPMUYECKUH,
KaTaJUTHYeCKuil), pudopMuHr, nuponus. llpoaykTel nepepaboTku HePTH, UX MNPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJAOPOJOB. Peakuuu 3aMenieHus
rajJloreHa Ha THAPOKCOTPYMILY, HUTPOTPYIIY, [IMaHOTpyIIly, aMuHOrpynmy.  [leiictBue  Ha
raJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO W CIHPTOBOrO  pacTBopa  wiénoun.  BzaumonelicTBue
JUTajJOreHaJIKaHOB C MarHueM M IMHKOM. [IoHsATHE O MeTaloOpraHnd4eckuX COEeINHEHUSIX.
Hcnonb3oBaHue TaJoOreHNPOU3BOAHBIX YIJIEBOJOPOJAOB B OBITY, TEXHHKE M TPU CHUHTE3€
OpraHMYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOIbI U3YYEHUS BEIIECTB U UX NMPEBPAIlEHUN: 3ydeHne GU3nIECKux
CBOMCTB yIJI€BOJOPOAOB (pacTBOPUMOCTH), KaUECTBEHHBIX PEAKIMIl YriIeBOJOPOJOB PAa3IMYHBIX
kiaccoB (oOecrBeunBaHWe OpPOMHOW WJIM HWOJHOW BOJBI, pacTBOpa IepMaHTaHaTa KaJlus,
B3aMMOJICHCTBHE alleTWJIEHa C aMMHa4dHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapyXeHHE YIieposa U BOJOPOJa B OPraHUYECKUX BEIIECTBaX, MOJy4YEeHUE STUIICHA U U3yYeHHE
€ro CBOWCTB, O3HaKomiieHue ¢ kosuiekuusMu «Hedte» u «Yrosb», ¢ obpa3namu IulacTMacc,
Kay4yKOB M PE3UHBl, MOJCIMPOBAHUE MOJIEKYJ YIVIEBOJOPOJOB H TaJOr€HIPOU3BOIHBIX
YTIIEBOAOPOJOB.

Kucaopoacoaep:xaiye opranndecKkue COeAHHEHHUs.

[IpenensHble 0gHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYI (Ha MPUMEpPEe METaHoJa U ATAHOJIa).
I'omonoruueckuil psa, o0mas popmyna, n3oMepus, HOMEHKIaTypa U Kiaccupukanus. Guznyeckue
CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIUPTOB. BOIOPOAHBIE CBS3U MEKIY MOJIEKYJIAMU CIIUPTOB.
XUMHYECKUE CBOMCTBA: PEAKUMM 3aMEILEHUs, ACTUApATalliM, OKHUCICHHS, B3aUMOJECHCTBHE C
OpPraHMYECKUMHU U HEOPraHN4eCKUMHU KHciaoTaMu. KauecTBeHHas peakliys Ha OTHOATOMHBIE CIIUPTHI.
JlelicTBue 3TaHOJAa M METaHOJAa Ha OpraHu3M uesoBeka. CrocoObl MOJYy4EHUS W MpPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMeHKNaTypa U u3oMepus. OCOOEHHOCTH (U3UYECKUX M XUMHUYECKHX
CBOWCTB.

MHOroaTOMHBIE CIUPTHI — THJICHTJIMKOJIb U IIInLepuH. DHu3nueckne 1 XMMUYECKUE CBOUCTBA:
peakuuy 3aMEIlEHUs, B3aUMOJCHCTBHE C OPraHMYECKMMHM M HEOPraHWYECKUMHU KHCIIOTAMH,
KAaueCTBEHHasl peakiusi Ha MHOIOaToMHbIe CHUPTHL. [IpencraBieHre O MeXaHU3ME pPEaKLUM
HykJeopuiabHOro 3amenieHus. JlelictBue Ha opraHu3Mm 4esjoBeka. CrHocoObl TOJIyYeHHUs U
IIPUMEHEHHE MHOTOATOMHBIX CIIMPTOB.

®enoisi. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIIMSHUE THUIAPOKCOrPYNIBbl U OEH30JILHOIO spa.
@dusnueckue cpoiicTBa (eHona. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (QeHona. KauecTBeHHbIE
peakuuu Ha @QeHon. TokcuunocTh Qenona. CrocoObl MOJNydeHHs M TNpUMEHEHHe (eHoa.
denosopmanbaeTUAHAS CMOJIA.

KapOoHuIbHBIE COEIMHEHUS — ANIBJECTHIbI U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHMIBHOM
rpynnsl.  ['oMonoruueckue psAasl aidbJerHJOB M KETOHOB, oOmas ¢opmyna, H30Mepus u
HOMEHKIaTypa. Pu3nueckrue CBONCTBA ajlbAETUA0B U KETOHOB. XMMHUYECKHE CBOMCTBA allbJIETH/IOB
U KETOHOB: pEaKklUMHU MpucoequHEeHHs. OKHCIEHUE albJETH0B, KAaueCTBEHHBIE PpEaKLHUHU Ha
anpaeruibl. CriocoObl MoTydyeHHs U IPUMEHEHHE allbJIETHI0B U KETOHOB.




O/HOOCHOBHBIE TIpeeibHbIE KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHHS MOJICKYJ
KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKiarypa. Dusnueckue CBOWCTBA OJHOOCHOBHBIX
MpeJeNbHBIX KapOOHOBBIX KUCIOT. BOoOpoIHBIE CBS3U MEXy MOJIEKYJaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKHUE CBOWMCTBA: KUCJIOTHBIC CBOMCTBA, peakius STepuUKAMH, PEAKIHH C Y49acTHEM
yrIACBOJOPOAHOTO panukana. OCOOCHHOCTHM CBOWCTB MypaBbUHOW KHCIOTHL lloHATHE O
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢pupax. MHOrooOpazue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HENpEACTbHBIX W apOMATUYECKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX
KHUCIIOT, TUIPOKCUKApOOHOBBIX KHcHOT. IlpencraBurtenu BeICIIMX KapOOHOBBIX — KHUCIOT:
CTeapuHOBAsl, NAJIBMUTHHOBAS, OJIEMHOBASL, IUHONEBAS, TUHOIEH06as KACAOThL. CIIOCOOBI M0JTy4eHuUs
U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upbl. ['omMonorudeckuii psia, oOmas ¢Gopmyrna, U30Mepus W HOMEHKIIATYpa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCION U IETOYHOU Cpeie.

Kupsl. CrpoeHue, (uznyecKkue M XUMHYECKHE CBOWCTBA JKMPOB: THJAPOJIU3 B KHUCION U
mesioyHoi cpene. OCOOEHHOCTH CBOWCTB JKMPOB, COJAEPIKALIUX OCTATKU HEMpPENENbHbBIX KUPHBIX
KUCHOT. JKupsl B IpUpoIe.

MBpBIT14 KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, HX MOTOIIIEE JICHCTBHE.

OO6mass  xapakrepuctuka yriaeBoaoB. Kiaccudpukauus yrieBogoB (MOHO-, JAU- U
nojucaxapuapl).  MoHOcaxapuabl:  TIIIOKO3a,  (GpPYyKTO3a, TaakTo3a, pubo3a, 1e30Kcuprudo3a.
du3nyecKue CBOMCTBA U HaxoxkJaeHue B npupoje. orocuHTe3. XMMUYECKUE CBOMCTBA TIIFOKO3BI:
peaKkiuu ¢ y4aCTHEM CHUPTOBBIX U ajlbJAECTUAHON TPYII, CIUPTOBOE U MOJIOUHOKHUCIIOE OpOoXKEHHE.
[IpumeHeHue TIIOKO3bI, €€ 3HAaUeHHE B JKU3HENEATEIbHOCTH OpraHusMa. Jlucaxapunabl: caxaposa,
MajbTO3a MU JlaKTo3a. BoccraHaBiMBarolie M HEBOCCTaHABIMBAWOIIME Aucaxapuibl. [uiaponus
nucaxapunoB. Haxoxxnenwe B mpupoae u npumeHeHue. [lonmcaxapuapl: Kpaxmal, TJIMKOT€H U
nesutronosa. CtpoeHue MakpoMOJIEKy Il Kpaxmala, TNIMKOT€Ha U LEJUTI0NI03bl. PU3HYecKre CBOMCTBA
Kpaxmaja U LEeJUI0JIO3bl. XMMHYECKUE CBOMCTBA KpaxMalla: TMAPOJIN3, KAYECTBEHHAs] PEaKIUs C
nosoM. XUMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THAPOIN3, MOIydyeHue 3QupoB 1emnonao3sl. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHUs BEUIECTB M WX MPEBPALICHUN: PACTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM, OKHUCIIEHUE STUIIOBOIO COUPTA B
aNbJEru]l Ha PacCKaJIEHHOW MEIHOUN MPOBOJIOKE, OKUCIEHUE ATHUJIOBOIO CIIUPTA AUXPOMATOM KaJlus
(BO3MOXKHO HCHOJB30BAaHUE BUIEOMATEPHUATIOB), KAueCTBEHHBIC pEaKIHUUW Ha ajdbAeruibl (C
ruapokcuaoM auammuHcepeopa(l) u rugpokcuaom meau(Il)), peakius raunepuHa ¢ THAPOKCHIOM
meau(Il), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOICHCTBUE PaCTBOPA TIIFOKO3bI
c ruapokcuaom Meau(1l), B3anmoaelicTBre kpaxmasa ¢ HOJIOM, pEIICHHE SKCTIEPUMEHTAIIbHBIX 3a/1a4
o reMaM «CrupThl U peHonb, «KapooHoBbie KUCIOTHL. ClOKHBIE 3(DUPBD».

A3oTcoep:xaniue OpraHudeckue coeJHHEeHUsl.

AMUHBI — OpraHn4ecKe Mpou3BoAHbIe aMMuaka. Kinaccuduxarys aMuHOB: anudaTuieckue u
apoMaTH4ecKue;, MepBUYHbIC, BTOPUYHbIE M TperuuyHble. CTpoeHHe MoJieKyl, obmas dopmyna,
M30MepHsl, HOMEHKIIATypa U pU3ndeckre cBoicTBa. XUMHUUYECKOE CBOMCTBA alli(haTHIeCKNX aMHUHOB:
OCHOBHBIE CBOWCTBA, aJIKUJIMPOBAHUE, B3aUMOJICHCTBUE IEPBUYHBIX AMUHOB C A30TUCTON KHCIIOTOM.
Conu ankuiaaMMOHHUS.

AHWIMH — NpeACTaBUTENb aMUHOB apomaTHdeckoro psaa. CtpoeHue aHuiauHa. B3aumMHoe
BIMSIHME TPYNIl aTOMOB B MoJieKyilde aHuianHa. OCOOEHHOCTM XMMHUYECKUX CBOMCTB aHMIIMHA.
KagecTBeHHbIe peakiiny Ha aHUIMH. CriocoObl OTy4YeHHUs M MPUMEHEHNEe an(aTHUECKUX aMUHOB.
[TomyyeHne aHUIMHA U3 HUTPOOEH307Ia.

Amunoxkucnotel. HomeHnkiatypa n uzomepus. OTaenbHble NPEICTABUTENN O-aMUHOKHCIIOT:
JIMIUH, anaHuH. Ou3nyeckue CBOMCTBa aMUHOKHUCIOT. XUMUYECKHUE CBOMCTBA AMHUHOKHUCIOT KakK
aM(OTEPHBIX OPraHMYECKUX COCTUHEHUH, peakiys MOJMKOHAEHCAlUH, 00pa3oBaHUE NENTUIHON
cBsA3U. brosnoruueckoe 3HaueHne aMUHOKUCIIOT. CHHTE3 U TMJIPOJIU3 IENTH/IOB.

benku kak mpupoaHbie monumepsl. [lepBudHas, BTopuyHasi U TPETHUYHASI CTPYKTYypa OENKOB.
XuMHU4ecKrue CBONCTBa OETKOB: TUAPOIIN3, IEHATYpaIysl, KAUeCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKCIIepUMEHTAILHBIE METOIbl U3YYEHUS BEIIECTB U UX MPEBPAICHUN: pACTBOPEHUE OEIKOB B
BOJe, JeHarTypanusi OETKOB TIpH HArpeBaHWU, IIBETHHIE pEaKIMU Ha OCJNKH, pelIeHne




SKCIIEPUMEHTANIbHBIX 337a4 10 TeMaM «A30TCOAEpKallue OpPraHuYeCKue COCAUHCHUS» U
«Pacrio3HaBaHue OPraHUYECKUX COCTUHEHUI.

BricokomoieKyJIsIpHbIE COeTUHEHUS .

OCHOBHbBIEC TIOHSITUSI XUMHUU BBICOKOMOJICKYJISIDHBIX COEIUHEHUN: MOHOMEp, THOJUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb MOJUMEPU3ALMH, CPEAHS MOJEKYIspHas Macca. OCHOBHbIE METO/IbI
CHUHTE3a BHICOKOMOJICKYJIIPHBIX COSMHEHUN — IOJTMMEpHU3aIIisl U MOJTUKOHICHCAITUS.

[Tomumepnsie matepuanbl. [lmacTmacchl (MONMMATUIICH, MOJUIPOINUIICH, MOITUBUHUIXIOPUI,
MOJIUCTUPOJ, TOJTMMETHIMETAKPUIIAT, MOJUKAapOOHATHI, MOMUATWICHTepedTanaT). YTUIn3auus u
nepepadoTKa IUIACTHKA.

DnacToMephl:  HaTypaJbHBIH  KaydyK, CHUHTCTHUYSCKHE Kaydyku (OyTaJHcHOBBIH,
XJIOPOIIPEHOBBIM, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypanbHble (XJIOINOK, IIEPCTb, HIENK), MCKYCCTBEHHbIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOrO Ha3HaueHUs (TeQUIOH, KEBJap, 3JIEKTPOINPOBOISIINE MOJIUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIC METOJIbI M3YYEHHUS BEIIECTB W WX TMPEBPAIICHUN: O3HAKOMJIEHUE C
oOpa3liaMu TMPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, Kay4dyyKOB, pEIICHUE
SKCIEPUMEHTAJIBHBIX 33a4 1o TeMe «Pacro3HaBaHue macTMacc U BOJIOKOH.

PacuérHble 3a1aun.

Haxoxnenne MoneKyasspHOW (GOpMySbl OPraHMYECKOTO COCIUHEHHS MO0 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXXJICHHE MOJEKYISIPHOU (OPMYNIbI OpraHHYECKOro
coeMHEHUS 0 Macce (00BEMY) MPOAYKTOB CrOpaHUs, MO0 KOJMUYECTBY BelIeCcTBa (Macce, 00bEMY)
MPOJYKTOB PpEaKIMH W/WIM HUCXOJHBIX BEIIECTB, YCTAHOBJEHHUE CTPYKTYpHOH (HOpMyITbI
OpraHMYECKOTO BEIleCTBA Ha OCHOBE €ro XUMHYECKHX CBOMCTB WJIM CHOCOOOB TOJY4YECHHS,
oTpeJiesieHUe I0JIU BBIXOJA MPOJIyKTa PEaKIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MexnpeAMETHBIX CBSI3€H MpPU HM3y4eHUM OpraHuydeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCS Yepe3 UCIO0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHH,
MPUHSATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TMOHATUS: SBJICHHE, HAyYHbIN (haKT, TMIIOTe3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, Kiaccudukanus, HaOlroAeHue, U3MEpEHUE, IKCIIEPUMEHT, MO/JIe/b, MOJICJINPOBAHUE.

®dusuka: Matepus, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHD,
BEIIECTBO, Tello, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBA, (U3UYECKUE BEIUYHMHDBI, €IUHHIIBI
U3MEepeHusi, CKOPOCThb, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucTema, oOuocdepa, MeTabOJIM3M, HACIEICTBEHHOCTH,
aBTOTPO(HBIN U reTepoTpodHBIN TUTI MUTAHUS, OpokeHue, GOTOCUHTES, IbIXaHHUE, OCJIKH, YTIIEBOIbI,
KUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: momne3Hpie UCKOMaeMble, TOTLIHUBO.

TexHosorusi: MuUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHHS, MOIOIIME CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS 1 HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s1ep. XUMUYECKHI 31eMeHT. M3otonsl. CTpoeHue 31IeKTpOHHBIX
000JI0YEeK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHH U MOyPOBHU. ATOMHBIE OpOUTAIIH.
Krnaccudukarmst XaMHUeCKHX AJIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnipenenenue amekTpoHOB 1Mo
aTOMHBIM OpOUTANISIM. DJIEKTPOHHbIE KOH(UIypalu aToOMOB 3JEMEHTOB IE€PBOrO—4eTBEPTOTO
NEPUO/IOB B OCHOBHOM M BO30YKIAEHHOM COCTOSIHHM, JJIEKTPOHHBIE KOH(MUTYpalMi HOHOB.
ONEeKTpOOTPULIATENBHOCTD.

Ilepuomnueckuit  3akoH u  llepuonnyeckas  cuctemMa  XMMHYECKHX — DJIEMEHTOB
J.U. MengeneeBa. CBsi3b NEPUOAMYECKOTO 3aKkoHa M Ileproguueckodl cUCTEMBI XUMHUYECKHX



3JIEMEHTOB C COBPEMEHHOW TEOpUel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB
XUMHUYECKUX AIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX BEIIECTB M0 IPYIIaM U [IEPUOIAM.
3HaueHue nepuoanyeckoro 3akona /.M. Menaeneena.

Xumuyeckass CBs3b. BHIIBI XMMHUYECKOM CBSA3U: KOBAJEHTHAsl, WOHHAsA, METaJUIMYECKas.
MexaHu3mMbl 00pa30BaHMs KOBAJEHTHOW CBSI3M: OOMEHHBIM M JOHOPHO-AKIEITOPHBINA. DHEPrus H
JuinHa cBs3U. [10JspHOCTH, HAlIPaBJIEHHOCTh U HACHIILIAEMOCTh KOBAaJICHTHOM cBs3U. KpaTHbie CBA3H.
Bonopoanas cBsa3b. MeXMOJIEKYISIpHBIE B3aUMOJACHCTBHUS.

BaneHTHOCTD U BaJIEeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JIEKTPOHHOM CTPYKTYpPbI MOJIEKYJI C
UX F€OMETPUYECKUM CTPOEHUEM (Ha IPUMEPE COECUHEHUM 37IEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienre O  KOMIUIEKCHBIX — coefuHeHusAX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYCHHE KOMIUICKCHBIX coeauHeHwid. [loHsTHEe O
KOOPJIMHAITMOHHON XUMUH.

BemecTBa MOJIEKYIIIpPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIBI KPUCTAIIINYECKUX PEIIETOK
(CTpYKTyp) U CBOMCTBA BEIIECTB.

[Tonste o mucnepcHeIx cucreMax. MctuHHble pacTBopsl. [IpeacraBieHre 0 KOJUIOMAHBIX
pactBopax. CriocoObl BbIpaXXKeHNsI KOHIEHTPALMU pacTBOPOB: MaccoBasi 1015l BELIECTBA B PaCTBOPE,
MoOJIsIpHas KOHIEHTpauus. HacblllleHHble W HEHACBIIIEHHbIE PacTBOPbI, PaCTBOPUMOCTb.
Kpucramnornaparsr.

Knaccudpukanuss ¥ HOMEHKJIAaTypa HEOpPraHWYECKHUX BellecTB. TpuBHaIbHBIE Ha3BaHUS
OTJIEebHBIX MPEACTaBUTEIICH HEOPraHNUYECKUX BEILIECTB.

Knaccudukanus XUMHYECKUX peakluil B HEOPraHWYECKOW M OpraHMyYecKoil XuMuu. 3aKOH
COXpaHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHECHHsI W TPEBPAICHUS HDHEPTUU TPH XUMHUUYECKHUX
peaknusax. TemmoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMHUYECKUE YPaBHEHHUS.

CKOpOCTh XMMHUYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (HakTopoB. ['OMOTEHHBIC H
reTeporeHHble peakuu. Katanus u karanus3aTopsl.

OO6patumbie 1 HeoOpaTUMBIE peakIuu. XUMUYECKOoe paBHOBecHe. KoHCTaHTa XHMHYECKOTO
paBHOBecHs. DakTOphl, BIMAIOIIME HA IOJIOKEHUE XHMHYECKOTO PAaBHOBECHS: TEMIEPATypa,
JTABJICHUE W KOHIIEHTPAIlMU BEUIECTB, yYacTBYIOMMX B peakuuu. [Ipunuun Jle [larenbe.

DnexTponauTHueckas nucconuanys. CUbHbIE U c1a0ble 37eKTPOIUThl. CTeNeHb TUCCOLMAIINH.
Cpena BOIHBIX pacTBOPOB: KHCIIOTHas, HEHTpasbHas, mienouHas. Bogopoausiii nokazatens (pH)
pactBopa. ['maponus coneit. Peakiiuu nonHoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu. CreneHb okuciaeHusa. OKHUCIHUTENb U
BOccTaHOBUTENb. [Ipomecchl OKHCIIEHHST W BOCCTAaHOBJICHHUS. BaxHeWue OKHCIHUTENU W
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIECTB.

OKCIEPUMEHTAIbHBIE METO/IbI U3YYEHHSI BELIECTB M UX IPEBPALLECHUN: Pa3JI0KEHUE IEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KAaTaJIN3aTOPa, MOJIEIN KPUCTALIMYECKUX PEIIETOK, IPOBEACHUE PEAKIUI
MOHHOTO OOMEHa, OMpeJielieHHe Cpebl PaCTBOPOB C MOMOIIBI0 MHIAMKATOPOB, U3yUYEHUE BIUSHUS
pa3nu4HbIX (JAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckasi Xummusi.

[lonoxxenne HemetaiioB B llepuoguyeckodl  cucreMe  XMMHUYECKHX  3JIEMEHTOB
J.W. MengeneeBa U 0COOEGHHOCTH CTpOEHHS HMX aroMoB. (Du3MUYECKHWE CBOWMCTBA HEMETAILIOB.
AnnoTponus HEeMeTaJIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).

Bonopon. Tlonydenue, ¢usznyeckue W XMMHUYECKHME CBOWCTBA: PEAKIMM C MeETajajaMH U
HEMeTaJlJIaMH, BOCCTAaHOBHUTENbHBIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3]IEMEHTHI.

lanmorensl. Haxoxzaenue B mpupoie, CHocoObl MONydeHHs, (U3NYECKUE U XUMHUYECKHE
cBolicTBa. ['amoreHoBoaoponabl. BakHeillne KuUCIOPOACOJAEPKAIIUE COEIWHEHUS TallOT€HOB.
JlaGopaTopHble W MPOMBIIITIEHHBIE CIIOCOOBI MOTYYeHHsI TaloreHoB. [IpruMeHeHne rajJoreHoB U ux
COCIHEHU.

Kucnopon, o3on. JlabGopaTopHble M HPOMBIIIIEHHbIE CHOCOOBI IMOJyYEHHUs KHCIOPOAA.
®u3nueckrue 1 XMMUUYECKHE CBOMCTBA U MPUMEHEHHUE KUCTOpoaa U 030Ha. OKCHIbI U IEPOKCHUIBI.

Cepa. Haxoxpaenue B mpupojie, cocoObl MOMy4eHus, PU3MUECKHEe U XUMHUUECKUE CBOICTBA.
Cepoogopon, cynbdunasl. Oxcun cepri(I1V), okena cepoi(VI). CepHrictas u cepHasi KUCIOTBHI U UX
cos. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHL. [IpumMeHenune cepsl 1 €€ CoeTMHEHHH.




A30T1. Haxoxaenue B npupojie, ciocoObl MoaydeHus, (GU3NIecKue U XUMUYECKUE CBOWCTBA.
Ammuak, HUTpUAbL. OKCHABI a30Ta. A30THCTas M a30THAas KUCIOTHI M uX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [IpMeHeHne a30Ta U ero CoeJMHEeHU. A30THbIE yI00peHusl.

®ochop. Haxoxaenwe B mHpupojae, CHOCOOBI MONydeHHs, (PUINUCCKUE U XUMHUUYECKUE
cBoiictBa. @ochunsr u pochun. Okcunsr pochopa, pochopras kucnora u e€ conu. [Ipumenenue
docdopa u ero coequaenuii. PochopHbie yIoOpeHHs.

VYraepoa, Hax0XkKI€HHE B IPUpoAe. AJUIOTpOTIHbIE Mo uuKanni. Pu3ndeckne 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriiepoaoM. Okcua yraepona(ll), oxcun yrinepona(IV),
yroyibHasi KuACIOTa W €€ CcoMu. AKTHBHPOBAaHHBINA Yroib, ancopOuus. Oymnepensl, rpadeH,
yriaepoaHble HaHOTPYOKH. [IpuMeHEeHHe MpOCTHIX BEUIECTB, OOpPAa30BaHHBIX YIJIEPOJIOM, M €ro
COCIMHEHU .

Kpemuuii. Haxoxnaenue B mpupojie, CHOcoObl MOJIydeHUs, (PU3MUYECKHE U XUMHUYECKUE
cBorictBa. Oxcun kpemausi(IV), kpemHueBas KucioTa, CUIUKaThl. [IpuMeHeHHe KpEeMHHUS U €ro
coenuHeHuil. CTEKI0, ero Moy4yeHue, BUIbl CTEKIIA.

[Tonoxenne MeramwnoB B Ilepuoanueckoit cucteMe XMMHUYECKHX 3JIeMEHTOB. OcoOeHHOCTH
CTpOEHUS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTamioB. OOmme (u3nueckue CBOWCTBA METaJUIOB.
[Ipumenenne MetanioB B ObITY U TexHHKE. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN sl HaMpsoKeHUH MeTaiuioB. OOmue crnocoObl MOTyYeHUsT METaJlIoB:
TUAPOMETAJUTYPIHs, TUPOMETAJUTYprus, 3yeKTpoMmerautyprus. [loHsTHE O KOpPpO3UMU METalljIoB.
CriocoOpl 3a1uThl OT KOPPO3HUH.

OO6mas xapakrepuctuka MertamioB [A-rpynnel Ilepuoanueckoit CUCTEMBI XMMHUYECKHX
aneMeHToB. Hatpuil u kanmii: mosnydeHue, Qu3anyeckue M XMMHUYECKHE CBOICTBa, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETUHEHUH.

O6mrass xapakrepuctuka MetauioB [IA-rpynmer [leprogudeckoil CHCTEMBI XHUMHYECKUX
2JIeMEHTOB. Maruuii U KajbIlMi: MojydeHne, GU3ndecknue U XUMUYECKHE CBOWMCTBA, MIPUMEHEHNE
MPOCTHIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AMIOMUHMI: TOJydeHHe, (PU3WYecKue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE IMPOCTOTO
BEIIECTBA M €ro CcoeauHeHWd. AMQOTepHBIE CBOWCTBA OKCHIA M THIAPOKCHAA aATIOMHUHHS,
TUAPOKCOKOMILIEKCHI aJTFOMUHMSL.

OO61as xapakTepucTuka MeTauioB nodounsix noarpymi (b-rpymm) [leproauueckoit cuctembl
XUMHUYECKUX IJIEMEHTOB.

®u3nyecKkue U XMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuu. OKCUAbl U THAPOKCUIBI
xpoMma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u auXpomarbl, UX OKHUCIUTEIbHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

du3nueckrue 1 XMMHUYECKHE CBOMCTBA MapraHia U ero coeIMHeHui. BaxuHemume coequuenns
mapranua(ll), mapranuna(IV), wmapranma(VI) u wmapranma(VII). Ilepmanranar xanus, ero
OKUCIIUTEIbHbIE CBOWCTBA.

du3nueckue U XUMUYECKUE CBOMCTBA Kelle3a U €ro coenauHeHuil. OKCHUlbl, THAPOKCHUIBI U
conu xxene3a(ll) u xxeneza(Ill). [Tonyyenue u npuMeHeHHE Keye3a U ero CIUIaBoB.

®du3nueckue U XMMUYECKUE CBOWCTBA Menu U €€ coenuHeHui. lloyueHue u npumeHeHue
M€l U €€ COCIMHEHUN.

[uHk: nomydeHue, pU3MUECKUE U XMMHUYECKHE CBOMcTBAa. AM(OTepHbIe CBOWCTBA OKCUIA U
TUAPOKCUA LINHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHne IMHKa U €r0 COETMHEHU.

OKclepUMEHTaIbHbIE METOJIbl U3YUYCHHs BEIIECTB M UX NPEBpallleHUH: H3yuyeHHe oOpas3loB
HEMETaJNIOB, ropeHue cepsl, (Gocdopa, kene3a, MarHus B KUCIOPOJE, HM3Y4YEHHE KOJUIEKLIUU
«Metanmiabsl U CIUIaBbD», B3aMMOJIEWCTBHE HIEIOYHBIX M IIEJIOYHO3EMENIbHBIX METaUIOB C BOJAOU
(BO3MOXXKHO HCHOJIb30BaHUE BUAECOMATEPHAJIOB), B3aUMO/JICHICTBHE LIMHKA U JK€Jle3a C PacTBOPaMH
KHCIIOT M UIEJIOYEH, KaueCTBEHHBIE PEaKLMM Ha HEOPraHWYECKUE AHHWOHBI, KaTMOH BOAOpOJA U
KaTHOHBl METAJJIOB, B3aUMOJCHCTBUE TUIPOKCUIOB ATIOMUHMS U LIMHKA C PACTBOPaMH KHUCIOT U
LIEJI0YEH, pelIeHHE IKCIIEPUMEHTANIBHBIX 3a7a4 o TeMaM «l'amorensr», «Cepa u €€ coequHEHUY,
«A3or u (dochop M HX coemuHEHHs», «MeTallbl TIaBHBIX MOATPYHI», «MeTamibl moO0YHBIX
MOATPYIID.




XUMHUS U )KU3Hb.

Ponrp xumuu B olecreueHuu YCTOfIqHBOFO Pa3sBUTHA YCJIIOBCUCCTBA. ITonsgarue o HAay4YHBIX
MCTOJAAaxX MO3HAHUA WU METOJOJOTMHU HAYUYHOI'O HCCICOOBAHUA. Haquble IMPUHIUIIBI OPraHu3alunu
XUMHUYCCKOTO IMMPOU3BOACTBA. HpOMLII_HHeHHBIG CHOCO6BI MOJIy4YCHUSA BaXXHEHUIITNX BCIIIECCTB (Ha
IIpUMepEe IPOU3BOJCTBA aMMHUAKa, CEpPHOM KHCIOTHI, MeTaHoza). [IpoMbliieHHbIE CIOCOOBI
MOJIyYEHUS METAJJIOB M CIUIaBOB. XHMMMUYECKOE 3arpsi3HEHUE OKpY)Kalolleld cpelasl U ero
nocieacTBus. Posib XumMuu B 00€CTI€UeHUN SHEPTETUUECKO O€30MacHOCTH.

XuMus U 3700poBbe uenoBeka. JlexkapcTBeHHble cpenctBa. llpaBuia uMcnoiab30BaHUS
JICKApPCTBCHHBIX NPCIIapaToB. Ponrs xumun B Pa3sBUTUU MCAWLIUHBI.

XuMus IIUIIU: OCHOBHBIC KOMIIOHCHTHI, ITHIIICBBIC I[O6aBKI/I. Ponp xumumu B oOecrieueHHH
MUIIEBON OE30TTaCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumus. [lpaBuna 6Ge3omacHOTro
HCII0JIb30BaHMA MMpEIrmapaToB OBITOBOM XUMHUH B HOBCCZ[HGBHOﬁ KHU3HU.

XUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEepHaIIbI (IIEMEHT, OETOH).

XuMus B CE€IBCKOM X03siiicTBe. OpraHnueckre 1 MUHEPaIbHbIE YI00OpEeHMUS.

COBpeMeHHBIG KOHCTPYKIIMOHHBIC MaTCpHUalibl, KPACKH, CTCKIIO, KCpaMHKa. MaTepI/IaJ'II)I JJIA
OJICKTPOHHKHU. HanortexHonornm.

PacuérHble 3a1aun.

Pacuérbl: Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJTHOTO U3 YUaCTBYIOUIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOJTMYECTBA BELIECTBA)
MIPOJIyKTOB peaklWu, €ClIM OJHO W3 BEIIeCTB HMMeeT NIpHUMecH, macchl (00bEMa, KoJIMuecTBa
BEIIECTBA) MPOJYKTa peaxuuu,
€CJIM OJIHO M3 BELIECTB JAHO B BHJE PacTBOpa C OMPEACIIEHHON MAaCCOBOM JI0JIEH pacTBOPEHHOTO
BEI[ECTBA, MAcCCOBOW JIOJIM M MOJISIPHOM KOHIIEHTPAllMM BEIIECTBa B PAcTBOpE, JOJHM BBIXOJa
MPOJIyKTa PEaKUu OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarust MeXIIpeIMETHBIX CBSI3CH MpU M3YYCHUU OOIIeH W HeopraHuYecko xumuu B 11
KJIacce OCYIIECTBIISIETCSA Yepe3 MCIO0JIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUHN, TaK U
MOHATHH, MPUHSTHIX B OTAEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TMOHATUS: SBJICHHE, HAyYHbIN (haKT, TMIIOTe3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, KJIacCU(PUKAIHS, IEPUOAUYHOCTD, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/JIEIIb,
MOJETUPOBaHUE.

®duszrka: Matepusi, MUKPOMHUP, MAaKpPOMHP, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, UOH, U30TOIIHI,
PaZMO0aKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKU YpOBEHb, BEIIECTBO, Tello, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, WICANbHBIN ra3, (pU3NUYEeCKhe BEIMYUHBI, €IUHHUIIBI U3MEPEHUS, CKOPOCTb,
SHeprus, Macca.

buonorusi: kneTka, oOpraHm3M, 93KocucTeMma, Ouocdepa, MeTabonM3M, MakKkpo- U
MUKpPORJIEMEHTBI, O€JKH, JKHUPBI, YIJIEBOJbl, HYKIEHHOBBIC KHCIOTHI, (EPMEHTBI, TOPMOHBI,
KPYTrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, FTOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorusi: XUMHYECKas MPOMBIIIJICHHOCTh, METaJUIyprusi, CTPOUTEIbHBIC MAaTEepUAIbI,
CENIbCKOXO3SUCTBEHHOE  MPOU3BOJICTBO, MHUIIEBas  MPOMBINIJICHHOCTh,  (papMaleBTUYECKas
MIPOMBIILIJIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJACTBO KOHCTPYKLIIMOHHBIX
MaTepuaioB, 3JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.




IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMEBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBMM C CHCTEMHO-JESTEIBHOCTHBIM TIOAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS NpEeAMETa «XHUMHUA» Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHUsl BbIIEIECHbI
CJIEIYIOIINE COCTABJISIFOIINE: 0CO3HAHNE 00YUYaIOIIUMHUCS POCCUICKOM IPask/IaHCKOM UACHTHYHOCTH;
FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPEICIICHNIO; HAJIUUYNe MOTHUBALIUU K
00y4eHHI0; TOTOBHOCTb M CIOCOOHOCTH 00YUArOIMUXCS PYKOBOJICTBOBATHCS IPHHSATHIMU B OOIIECTBE
NpaBUJaMH ¥ HOPMaMHU TOBEJCHHUS;, HAJIMYUE IPABOCO3HAHMS, OSKOJOTUYECKOH KYJIbTYpHI;
CIOCOOHOCTh CTaBUThH LIEIH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TNpeaMeTa «XHMHUS» OTPaxarT C(HOPMHUPOBAHHOCTH
OTbITa MO3HABATEJIbHOM M MPAKTUYECKOHN AEATEIbHOCTH OOy4aroIMXCs B MPOLECCE peanu3aluu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS TpeaMeTa «XHMHS» OTPaXaroT C(HOPMHUPOBAHHOCTD
OTbITa MO3HABATEJIbHOM M MPAKTUYECKOM AEATEIbHOCTH OOy4arolMXCs B MPOLECCE peanu3aluu
00pa30BaTeNIbHON /1€ TENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HAHHS OOYYAIONIMMHCS CBOWX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOTIOPSIKY;

MPEJCTaBICHUS O COIMAIBHBIX HOPMAax W TMpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATENBHOCTH TMPH CO3JAaHWU Y4eOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI IPYrUX MpH
aHaJIM3€e pa3JINYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€YECTBEHHOW XUMUMU;

YBa)XEHHUS K MPOIIeCcCy TBOPUYECTBA B 0OJACTH TEOPUH U MPAKTHUECKOTO MPHIIOKEHUSI XUMUH,
OCO3HAHHS TOTO, YTO JaHHBbIE HAYKU €CTh PE3yJbTaT JUIUTEIbHBIX HAOMIOJCHUM, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, IOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U M03HaBaTEIbHBIX MOTHBOB B MOJYYSHHUH U MOCJIEAYIOIIEM aHalIn3e HH(OpMaLUu O
MePeIOBBIX JOCTHXKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CUTYallWH, CBSI3aHHBbIC C XMMHUYECKUMHU SIBICHUSMH, U MPUHUMATh
OCO3HAHHBIE PEIICHHUs, OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEICHHE M TIOCTYIIKM CBOUX TOBApUIIEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) hopMupOBAHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHMS IIEHHOCTeH 370poBOro U Oe3omacHOro obpa3a KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOOITI0/ICHUS TTPaBHII O€3011aCHOTO OOpaIlleHUs ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOMN KHU3HH,
B TPYAOBOM JESATEIBLHOCTH;

MOHUMaHUS EHHOCTU MPaBWJI UHIAUBHIYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEICHUS
B CUTYallUsAX, YTPOXKAIOIIUX 3I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMS TMOCIEACTBUI M HENpUATHS BpPEAHBIX NPUBBIYEK (YMOTPEOJIEHUS alKoTroJs,
HApPKOTHUKOB, KYpEHHs);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHUKaTUBHOH  KOMIIETEHTHOCTHM B  y4eOHO-HCCIIEOBATEIbCKOM  JIEATENIbHOCTH,
00I11eCTBEHHO MOJIE3HOH, TBOPUYECKOI U APYrUX BUIAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHUH MPAKTHUECKUX 3a7ady COLMAIbHOU
HaNpaBJICHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTepeca K MPaKTHIECKOMY M3y4EeHHUIO MPodeccHii pa3muyHoro poja, B TOM YKCIIEe HAa OCHOBE
IIPUMEHEHMSI IPEAMETHBIX 3HaHUH 110 XUMHUH;

YBa)XEHHUS K TPYLY, JIIOAAM TPYyJa U pe3ysibTaTaM TPYI0BOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaJTbHOW TPAECKTOPHH OOpa3oBaHMs, Oymymieit
npodeccun M peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUS:

9KOJIOTMYECKH 1I€JIECOOOPA3HOTO OTHOIIEHUS K MPUPOJE KaK HCTOYHHMKY CYIIECTBOBAHMUS
JKH3HH Ha 3emiie;

MOHMMAaHUS TIOOATBFHOTO XapakTepa HSKOJOTHYECKUX MPOOIEeM, BIUSHHUS IKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOM CPEIBI;

OCO3HAaHHS HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHUH ISl PEIIeHHs BOIPOCOB
paIMOHaIBLHOTO MPUPOIOIIOJIB30BAHNS;

AKTUBHOTO HENIPUATHS JEHUCTBUM, IPUHOCALINX BPE OKPYXkKAIOLIEH IPUPOJHON Cpelie, yMEHUs
MIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMYECKUE MOCIEACTBHS NMPEANPUHUMAEMBIX EHCTBUN U
MpeI0TBpaIlaTh UX;

HaJIM4Yus Pa3BUTOTO HSKOJOTMUYECKOTO MBIIUIEHHS, 3KOJOTMYECKONM KyJIbTYphl, OIIBITA
NEeSITeIbHOCTH ~ DKOJIOTUYECKOM  HANpaBJIE€HHOCTH, YMEHHS  pPYKOBOJACTBOBAaThCS HMMU B
M03HABaTEIbHONH, KOMMYHUKAaTUBHOM M COLIMANIbHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UEOJIOTUH XeMO(poOuu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOILIEITO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HayKH |
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHelM(PUKH XUMHHM Kak HayKd, OCO3HaHUsA e€ pojiu B (POPMHUPOBAHUU
paIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUM IEJIOCTHOTO MPEACTaBICHUS 00 OKpY)KaroleM
MHpE KaK O €IMHCTBE MPUPOJBI U YEIOBEKA, B IO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIEHUN
po0sieM CoOXpaHeHHsI MPUPOJHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU MJIs COBPEMEHHOM NMBHIM3ALMU: B €€
T'YMaHUCTHYECKOW HAMpaBIICHHOCTH W BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, B PELICHUH TJI00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMUeCKON 0€30MacHOCTH, B Pa3BUTHH MEAUILIUHBI, 00ecTieueHUN
YCIIOBUH YCIEIIHOTO TPY/AA U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KaXKJOTO 4iieHa OOIIeCcTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IOHMMaHUsl  CYIIHOCTH METOJOB  IIO3HaHMS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh IOJy4yaemble 3HAHUSA IS
aHaJln3a U 00bSCHEHUS SIBIICHUN OKPY)KAIOLIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LIEJBIO
MOJIYy4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIFHO HCIOJIb30BAaTh XMMHUUECKUE 3HAHMS [UIsl pelieHus mpoliaeM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEephIBHOMY OOpa30oBaHUI0 U CaMOOOpPa30BaHUIO, K
aKTMBHOMY MOJIy4E€HHIO HOBBIX 3HaHUI 110 XMMHUU B COOTBETCTBHMH C KU3HEHHBIMU NTOTPEOHOCTSAMU;

HHTepeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax NpodhecCuOHATBLHON e TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeTaHpeﬂMeTHHe PE3YyIbTATBl OCBOCHUA IIPOTrPAMMEBI ITO XUMHUH Ha YPOBHE CPECAHCTO O6II.[CFO
O6paSOBaHI/I${ BKJIFOYaroT:

3HAYUMBIC JJIA (I)OpMHpOBaHI/I}I MHPOBO33pPCHUA O6yanOH_II/IXC${ MCKIUCHUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06IJ_ICHay‘-IHBIC NOHATHUSA, OTpaXatoIUC HEJIOCTHOCTDb Hay‘{HOﬁ KapTUHBI MUpPa U
CHCHH(bHKy MCTOIAOB IIO3HAHHUA, HUCHOJIb3YEMbIX B CCTCCTBCHHBIX HAYKaX (MaTepI/ISI, BCIICCTBO,
OHEPTrUs, ABJICHUC, ITPOLCCC, CUCTEMA, Hay‘-IHLIﬁ (paKT, IIPUHIUII, TUIIOTE34a, 3aKOHOMECPHOCTD, 3dKOH,
TCOpUsl, UCCIICAOBAHUC, Ha6J'IIOI[CHI/IC, HU3MCPCHUC, SKCIICPUMCHT U I[pyl"l/le);



YHUBEpCAJIbHbBIE y4eOHbIe necTBus (mo3HaBaTeNbHBIE, KOMMYHHUKATHUBHBIE,
perynasTuBHbBIE), oOecrieynBaromue GopMUpPOBaHUE (PYHKIIMOHAIBHONW TPAaMOTHOCTH U COLMAIBHON
KOMIETEHIINH 00y4aromnxcs;

CIIOCOOHOCTh ~ OOY4arOIUXCSl ~ KCIHOJb30BATh  OCBOEHHBIE  MEXKJIUCLUILIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC yUeOHbIe AEHCTBUS B TO3HABATEIBHOM M COITUAIEHON
MIPAKTHKE.

MeramnpeaqMeTHble  pe3yabTaThl  OTPAKAIOT OBJAJICHHE YHHBEPCAJIbHBIMU  y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

1) 6a3oBbIe JJOTHMYECKHE AeHCTBUS:

CaMOCTOSATENIEHO  (OPMYIHpOBATh W aKTYaJIM3MPOBAaTh TNpoOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpENeNATh e JeATeNFHOCTH, 3aJaaBas MapaMeTpbl W KPUTEPUHU WX JTOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEIILHOCTH C TOCTABICHHBIMU IIEIISIMH;

WCTIONb30BaTh TIPU OCBOCHWW 3HAHWHA TPUEMBI JIOTHYECKOTO MBIIUICHHUS: BBIIEIATh
XapakTepHble TPHU3HAKH TIOHATHA W  YCTAaHABIMBATh WX B3aUMOCBS3b, HCIOJB30BAThH
COOTBETCTBYIOIIHE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB ¥ SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KIIaCCU(DUKAIIUH BEIIECTB U XUMUYECKUX PEAKIINI;

yCTaHABJIMBATh IPUIHHHO-CJIC/ICTBEHHBIEC CBS3H MEK/y H3y4aeMbIMH SIBIICHHSIMU;

CTPOWTH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIC, NIEIYKTUBHEIE, TI0 aHAJIIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUHSI B PACCMATPHUBAEMBIX SIBIICHUSX, (POPMYIHPOBATH BHIBOJABI U
3aKITIOYCHUS;

MPUMEHSITh B TMpOIECCe MO3HAHHUS HCIOJIb3yeMble B XMMHUHU CHMBOJMYECKHE (3HAKOBBIEC)
MOJIeNU, MPeoOpa3oBbIBaTh MOJEIbHBIE MPECTABICHUS — XUMUUYECKUN 3HAK (CHMBOJ) dJIEMEHTAa,
XUMHUecKas popMysa, ypaBHEHHE XUMHUUECKON peakuy — MPU PEIICHUH y4eOHBIX TO3HABATEIbHBIX
U TPAKTUYECKUX 3a/ay, MPUMEHSITh Ha3BaHHbBIE MOJICIbHBIC MPEACTaBICHUS JIs BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHA.

2) 6a30BbIe HCCJIEA0BATEAbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIECTB U XUMUYECKUX PEaKIUii;

dbopMmynupoBaTh LeIM M 3aJauyd  UCCIEJOBAHMs, KCIOJb30BaTh IIOCTaBJICHHBIE W
CaMOCTOSITENIBHO c(hOpPMYIIMPOBaHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hopMHpOBaHMSI TUTIOTE3bI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

BJIQJIETh HABBIKAMU CAMOCTOSITENILHOTO IUJIAHUPOBAHUS M IPOBENEHUS YYCHUUYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOINIO/aTh 3a XOJIOM IMpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh 0O0OOIIEHUS ¥ BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEAOBAHUSA, COCTaBISATh OOOCHOBAHHBIM OTUET O MpOJAETaHHOU
pabore;

MPUOOPETATh OMBIT YYCHUUYECKON HCCIeA0BATEIbCKOM U MPOSKTHOMN IEATEIbHOCTH, IPOSBIISATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIFHOMY MOUCKY METOJIOB PELICHUS MPAKTUUYECKHX 3a/1a4,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pa6ora c undopmanueii:

OPUEHTUPOBATHCS B Pa3IMYHbIX UCTOYHUKAX MH(OpMAIMK (HayqHO-TIOMYJsIpHAs TUTepaTypa
XMMUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MOCOOMs, pecypchl IHTepHeTa), aHaIM3MPOBATH
MHGOPMAIHIO PAa3IMYHBIX BUI0B U (HOPM MIPEACTABICHUS, KPUTHUECKH OLIEHUBATh €€ T0CTOBEPHOCTD
U HETIPOTUBOPEUNBOCTb;

¢dbopMynupoBaTh 3ampochl W TMPHUMEHATh pa3W4YHblE METOJbl IMPH TOUCKE U OTOOpe
nHpopMaluy, He0OXOMMOI [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpencTaBleHUs HHPOpPMALUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHUIIbI, PUCYHKU U APYTHE);



WCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPU PabOTEe ¢ XUMUYECKON HH(OpMAIHEH:
MPUMEHATh MEXIpPEIMETHbIC ((HU3MUYECKHEe M MaTeMaTW4YecKHe) 3HAKHM M CHMBOJIBL, (DOpPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

3aJaBaTh BOTPOCHI 110 CYIIECTBY OOCYKIa€MOM TEMBI B XO€ AUAJIOTra U/UIHA TUCKYCCHH,
BBICKa3bIBATh UAEH, (POPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENIBHO BBIIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTAlMEeNl pe3yJbTaTOB II03HABATEIbHOW JESATENBHOCTH, IOJYyYEHHbBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJHEHUU XUMHUUYECKOTO IKCIIEPUMEHTA,
MIPaKTUYECKOH pabOThl 10 HCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOTO
MpOeKTa, U (OopMyIHpOBaTh BBIBOJBI IO peE3yjibTaTaM MPOBEAEHHBIX HCCIENOBAHUN NYTEM
COTJIaCOBAHUS MO3UIMH B X0J1€ 00CYXACHUS U 0OMEHAa MHEHUSIMH.

PeryasitTuBHble yHMBepcaJibHbIe YueOHbIe 1eliCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO II03HABATEIbHYIO JESTEIBHOCTD,
ompezenss e€ Ielu U 3ahayd, KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
IpeaiaraéMblii alropuT™M JEHCTBUII NP BBINOJHEHUM YYEOHBIX W MCCIEA0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEeKTUBHBIN CcOCOO UX pelIeHHs ¢ YYETOM MOJYyYeHHs] HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYILECTBIISATH CAMOKOHTPOJIb JIEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTrHbie pe3ynbTaThl OCBOGHMSI NMPOrPAMMbI MO XUMHH Ha YrIIyOJIEHHOM YpPOBHE Ha
YpPOBHE CpemHero oOmero oOpa30BaHHS BKIIOYAIOT CIENU(PUYECKUE IS Y4eOHOTO MpeaMeTa
«XUMUS» HaydyHbIe 3HAHWS, YMEHHS M CHOCOOBI JCHCTBUI O OCBOCHHWIO, MHTEPIPETAIlMH U
peoOpa3oBaHUI0 3HAHWH, BUABI ACATEIBHOCTH MO TOJYYECHHIO HOBOTO 3HAHHS M IPUMEHECHHUIO
3HAaHUH B Pa3IMYHBIX YICOHBIX CUTYAIHSIX, @ TAKXKE B PEATbHBIX KU3HECHHBIX CUTYAIHIX, CBSI3aHHBIX
¢ XUMHeH. B mporpaMme 1mo XuMuH MPEeIMETHBIC PE3YIIbTaThl IPEACTABJICHBI 110 TOJIaM U3YUCHHS.

10 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMUsD OTPayKaroT:

Cc(OPMHUPOBAHHOCTb NIPEICTABICHUN: O MECTE€ U 3HAYEHUU OPraHUYECKON XMMUHU B CHUCTEME
€CTECTBEHHbBIX HayK U €€ poJi B 00ECIIEYEeHUU YCTOMYMBOIO Pa3BUTHUS UYEIIOBEUECTBA B PELICHUU
po0JieM 3KOJIOTUYECKOM, PHEPreTHUecKOoW M MUILEBOl 0e30MacHOCTH, B Pa3BUTUH MEAUIIMHBI,
CO3/IaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHUKOB SHEPIMH, B OOECHEUEHHM DPALUOHAIBHOTO
IIPUPOJIOTIOIIL30BaHUSA, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyJIbTYphl YENIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPUPOTHON CPEE;

BJIaJIEHHE CUCTEMOW XUMHUYECKUX 3HAHWH, KOTOpasi BKJIIOYAET: OCHOBOIMOJAraroIiye MOHITUS
— XMMHUYECKUHN DJIEMEHT, aTOM, PO M AIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, 0-aToMHbIEC OpOHTAIIH,
OCHOBHOE UM BO30Y)KJIEHHOE COCTOSIHUS aTOMa, THOpUAN3aLUs aTOMHBIX OpOUTaiel, MOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHULIATEIIBHOCTh, CTEIIEHb OKUCIIEHUS, XUMUYECKasi CBsI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIH 00BEM, YrilepoAHbIil ckeseT, (yHKIMOHAJIbHAS IpyIa, pajuKal, CTPYKTYpHbIE
(bopMmyinbl (pa3BEPHYThIE, COKPALIEHHBIE, CKEJIETHBIE), N30MEPHS CTPYKTYPHAsl U MIPOCTPAHCTBEHHAs
(reoMeTpuyeckas, ONTUYECKasi), H30MEpPbl, TOMOJOTHYECKMHA psiji, TOMOJIOTH, YIJIE€BOJIOPOIH,
KHCIIOPOJI- ¥ a30TCOIEPKALNE OPTAHUUYECKUE COETUHEHUS, MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUH, 3aKOHbI (nepuoanueckuii 3akoH [I. 1. Menneneesa,
TEOpHsI CTPOCHMsI OpraHuueckux Beniects A. M. byrnepoBa, 3aKOH COXpPAaHEHHUs MacChl BELLECTB,
3aKOH COXpPAHEHWS M NPEBpAIlCHUs DSHEPIrUU MPU XUMHUYECKHX pPEaKLIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN A3BIK XHMHUH, MHPOBO33PDEHUECKHE 3HAHMS, JIeKAlllUe B OCHOBE IOHUMAaHMS
IIPUYUHHOCTH U CUCTEMHOCTH XMMMUYECKUX SBJIECHUM; MIPEICTABICHUSI O MEXaHU3MaX XMMHUYECKUX
peakuuii, TepMOJIMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX MX IPOTEKAaHUS, O B3aUMHOM
BJIMSHUM aTOMOB M TpPYNIl aTOMOB B MOJeKyJdaX (MHAYKTHBHBIH W Me30MepHbIH 3 QEeKTHl,
opuentantsl | u Il pona); daxronoruueckue cBeleHHs O CBOWCTBAaX, COCTaBe, MOIYYECHHH H
0€30I1aCHOM HCIIOJIb30BAaHUN BAKHEHIINX OpPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOM



JESITEIbHOCTH YEJIOBEKAa, OOLIMX HAyYHBbIX MPUHLMIAX XUMUYECKOTO IPOU3BOJCTBA (Ha IpHUMEpe
MIPOM3BOJICTBA METAHOIIA, TIepepadboTKu HEe(TH);

c(OPMHUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIC MPU3HAKH MOHATHIA, yCTAHABIUBATh UX
B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU ONMCAHUU COCTaBa, CTPOCHMS M
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

UCIO0JIb30BATh XUMHUYECKYIO CHUMBOJIMKY JJISl COCTABJIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh YPABHEHUS] XUMUYECKMX PEAKLMM U PAaCKphIBaTh UX CYIIHOCTH: OKHCIIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUH MOCPEACTBOM COCTABJIECHUS JIEKTPOHHOTO OajaHca 3THX PEaKIHil,
peakiuii HOHHOTO OOMeHa IMMyTEM COCTaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX MIOHHBIX YPAaBHEHMUI;

M3rOTaBJIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB I WUTIOCTPAIIMN UX XUMUYECKOTO
U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHIl: yCTaHABJIMBATh IMPHUHAUIEKHOCTh H3YYEHHBIX OpPraHHUYECKHUX
BEIIECTB 0 UX COCTaBy U CTPOEHHUIO K OMpEAEeNEHHOMY KJlacCy/TpyIie COelIWHEHUH, JaBaTh UM
Ha3BaHus 1o cucreMarndyeckoil HomeHknatype (IUPAC) u npuBoauTh TpuBHAIbHBIE HA3BAHUS IS
OTJIENbHBIX MPEICTaBUTENIEH OPraHMYeCKHX BEIIECTB (ITWJIEH, AalleTUJIEH, TOJYOJ, IJIMLEPHH,
STUJICHTJIUKOJIb, (peHos, GopMaabAeru, aleTalblIernu]], alleToH, MypaBbUHas KHCIOTa, YKCYCHas
KHCJIOTa, CTEapuHOBAs, OJIEMHOBAas, NAJIbMUTHUHOBAS KHUCJIOTHL, TJUIUH, aJlaHUH, MajbTo3a,
GbpyKTO3a, aHWINH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U JPYTHe);

c(OpPMHUPOBAHHOCTh YMEHHS ONpPEAENATh BUJ XUMHUYECKOM CBS3M B OpPraHUYECKUX
COeIMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSTh TIOJO0KEHUSI TEOPHUH CTPOEHUS OpPraHHUYeCKUX
BemectB A. M. ByrnepoBa s 0OBsSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa H
CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NYECKHE U XUMUYECKUE
CBOWCTBA THUIMYHBIX IMPEICTABUTENICH pAa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJKAHOB,
LIMKJIOAJIKAHOB, AQJIKCHOB, QJKaJHEHOB, QJIKHHOB, apOMAaTHYECKHX YIJIEBOJIOPOJOB, CIHPTOB,
abJIETU/I0OB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTBIX M  CIOXKHBIX A(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHUCIIOT, O€IKOB, yrJeBOJOB (MOHO-, M- M MOJHCAXapuiaoB),
WJUTFOCTPUPOBATH FTEHETUYECKYIO CBSI3b MEX1Y HUIMHU YPaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUUYECKHUX
peaxiuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS MMOATBEPKAATh Ha KOHKPETHBIX IPUMEPaXxX XapaKTep 3aBUCUMOCTH
peaKuOHHON CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUN OT KPAaTHOCTU U TUIA KOBAJIEHTHOM CBSA3M
(0- 1 m-CBSI3M), B3aMMHOT'O BJIMSHUS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKU YTIIEBOJOPOJHOTO CBIPhs (HE(TH,
MPUPOIHBIN Ta3, yroiyb), COcoObl €ro MnepepadOoTKH U MPAKTHYEeCKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOM 3HAHUHN O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS
— HaOJNIOIEHUH, U3MEPEHUH, MOJACTUPOBAHUH, SKCIIEPUMEHTE (PEabHOM U MBICJICHHOM) U YMEHHS
MIPUMEHATH 3TU 3HAHMUS;

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHSITh OCHOBHBIE OTIEpAIIMU MBICIIUTENIbHON 1€ TETbHOCTH —
aHaJM3 U CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMAaTU3AIUIO, BBISBJICHNE TIPUYUHHO-CIIEICTBEHHBIX
CBSI3€H — NIl U3yYEHUS CBOMCTB BEIIECTB M XUMUYECKHUX PEaKIIM;

C(OPMHUPOBAHHOCTh YMEHUIl: BBISBIATh B3aMMOCBSI3b XMMUYECKHUX 3HAHUU C TMOHATHAMU U
MPEJCTaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX NPEIMETOB Ui 060Jiee 0CO3HAHHOIO TOHMMAHUs
CYLIHOCTH MaTE€pUaJIbHOTO €IMHCTBA MHpA, UCIIOJIb30BaTh CHCTEMHBIE 3HAHUSA 10 OPraHU4eCKOU
XUMUU 7151 0OBSCHEHUS U POTHO3UPOBAHUS SIBJICHU, MMEIOINX €CTECTBEHHO-HAYUHYIO IIPHPO.LY;

c(OPMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHI 0 XUMUYECKUM (HOpMYIIaM U ypaBHEHHUSIM
XUMUYECKUX PEaKIUH C UCTOIb30BaHUEM (PU3MUECKUX BEMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIIECTBA), XapaKTePU3YIOIUX BELIECTBA C KOJIWYECTBEHHON CTOPOHBI: PACUYETHI MO HAXOMKIACHUIO
XUMUYECKOH (OpMYNbl BEIIECTBA MO H3BECTHBIM MAacCOBBIM JOJIIM XHMHUYECKHUX 3JIEMEHTOB,
MPOIYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;



c(OPMHUPOBAHHOCTh YMEHMI: MPOTHO3MPOBATH, AHAIM3UPOBATH W OLEHHBATH C MO3HMIUN
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBHS OBITOBOW M IPOM3BOJACTBEHHON JEATEIbHOCTH
4eJI0BEKA, CBSI3aHHOU ¢ IepepabOTKOM BEIIEeCTB, UCI0JIb30BATh ITOJIyYE€HHbIE 3HAHUS JUIsl IPUHATHS
IPaMOTHBIX pElIEHNU IPOOJIEM B CUTYalUsIX, CBA3aHHbBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEJIbHO IUIAHUPOBAaTh W IPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (TIOJy4eHHE U M3YyYEHHE CBONCTB OPraHWYECKHX BEIIECTB, KAUYECTBEHHbIE PEaKLUU
YIIEBOAOPOJIOB Pa3IMUHBIX KJIACCOB M KHCIOPOJACOAEPKALIUX OPraHMYECKUX BEIECTB, PEIICHUE
AKCHEPUMEHTAJIbHBIX 3aJay 10 PACIIO3HABAHUIO OPraHUYECKUX BEILIECTB) C COOJIIOJIEHUEM IpaBUII
0e301macHOT0 00paIIeHus ¢ BeIecTBaMU M Ja00paTOpHBIM 000pyAOBaHUEM, (OPMYIUPOBATH LEb
WCCIICIOBAaHUS,  MPENCTAaBIATH B pa3iuuHOM  (opme  pe3ynbTaThl  AKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOroAaTh NpaBHJIa 3KOJOTMYECKH 1€1ecO00pa3sHOro MOBEACHUS B OBITY U TPYAOBOM
NEeSITEIbHOCTH B II€JIIX COXPAaHEHHUS CBOET0 370pOBbS, OKpYXKAIOUIEH NpUPOIHOW cpeabl U
JOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JEHCTBHSI Ha >KMBBIE OPraHU3Mbl OIpeNeIEHHBIX
OPraHMYeCKHUX BEIIECTB, MOHUMas cMbIch nokazareis [1/1K;

aHAJIM3UPOBATH 11€J1€CO00Pa3HOCTh MPUMEHEHUS! OPTraHUYECKUX BEIECTB B MMPOMBIIITIEHHOCTH
U B OBITY C TOYKU 3pEHUS] COOTHOIIEHHS PUCK-TI0JIb34;

chOpMUPOBAHHOCTh  YMEHHI: OCYIIECTBIATh  IEJICHANPABICHHBIM TOUCK XUMHYECKOM
nH(popMallMd B Ppa3IUWYHbIX HCTOYHMKAX (HAy4yHass M Yy4eOHO-Hay4Hasl JIUTEepaTypa, CpeacTBa
MaccoBo uHopmaruy, HHTepHeT u apyrue), KpUTHYECKH aHAIU3HPOBATh XUMUYECKYIO
nH(popMaInio, mepepadbaTriBaTh €€ | MCIOJIB30BaTh B COOTBETCTBHHM C TIIOCTaBJICHHOW Y4eOHOM
3a7a4en.

11 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OO011as u HeopraHudeckasi XuMus» OTPaskaroT:

c(OpMUPOBAHHOCTh MPEJCTABJICHUN: O MaTepUAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MM03HABAEMOCTH SIBJICHUI IPUPOIbI, O MECTE U 3HAYCHUH XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U €&
poJin B 00ecrieueHnH YCTOUYMBOTO Pa3BUTHS, B PEIICHUU MTPOOIIEM SKOJIOTHUECKOM, SHEPreTUYECKOi
U TUIieBod Oe30MacHOCTH, B Pa3BUTHM MEIUIMHBL, CO3JAHUM HOBBIX MAaTepUaioB, HOBBIX
HMCTOYHUKOB SHEPruHu, B 00ECIEUeHUH PAllMOHAILHOTO MPHUPOIONOIL30BaHUs, B (GOPMHUPOBAHUU
MHPOBO33PEHHUS U 00IIel KYIbTYphI YEJIOBEKA, a TAK)KE SKOJIOTMUYECKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U MIPUPOJIHOI cperie;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HaHHI, KOTOpas BKJIIOYAET: OCHOBOMOJIAralolue MOHATHS
— XMMHYECKHH DJIEMEHT, aTOM, PO aToMma, M30TOIbI, JIEKTPOHHAs 000j0YKa aroma, s-, p-, d-
aTOMHBIE OpOWTaTM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpHAM3alMs aTOMHBIX
opOuTanel, HMOH, MOJEKYyJa, BAJIEHTHOCTb, JIIEKTPOOTPHUIIATEILHOCTh, CTENEeHb OKHUCIICHUS,
XMUMHYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs, METaJUIMYecKas, BOJIOPOJHAs), KpHUCTaIMYecKas
pemérka, XUMHUYeCKas peaklus, pPacTBOp, DIEKTPOIUTHI, HEIEKTPOIUTHI, AIIEKTPOIUTUUECKAS
JMICCOLIMAIUs, CTEMEHb UCCOLMALMY, BOJOPOJHBINA MOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEID,
Ter10BOH A(h(HeKT XUMUYECKOH peaKInU, CKOPOCTh XUMUYECKON peakllii, XUMHUUECKOE PaBHOBECHE;
TEOPUM U 3aKOHBI (TeOpUs OJIEKTPOIUTHUECKON AUCCOIMAIMM, TMEPHOJUYECKUN 3aKOH
JI.1. MenpeneeBa, 3aKOH COXPaHEHHS! MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH
MpU XUMUYECKHX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUSA, JIEXKAIlINEe B OCHOBE
MMOHUMAaHHUSI IPUYUHHOCTH M CUCTEMHOCTU XMMHUYECKUX SBJICHUI; COBPEMEHHBIE MPEACTABICHUS O
CTPOCHMM BEUIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM UM HaJIMOJIEKYJISPHOM YpPOBHSIX;
MpeACTaBICHUS 0 MeXaHu3Max XUMHUYECKUX peakuui, TEPMOIUHAMHYECKHUX
U KUHETHYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKAHHS, O XMMHUYECKOM DPAaBHOBECUH, PACTBOpAX U
JMCTIEPCHBIX cUCTeMaX; (DaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEWIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
JEeSITENLHOCTH YEJIOBEKa, OOIINX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO TIPOU3BOICTBA,



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTEpHbIC MPU3HAKU MMOHITHUHN, YCTAaHABIMBATH UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE NOHATHS IIPU ONMCAHUN HEOPraHUYECKUX BEILECTB
U UX IPEBPALLCHUN;

c(OPMHUPOBAHHOCTh yYMEHHS HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY Ul COCTaBJICHUS
(bopMyI BEIIECTB U yPaBHEHUN XMMHUYECKHX PEaKIMii, cucreMaTinieckyto HomeHkinarypy (IUPAC)
U TPUBHAJIbHBIE HAa3BaHMSI OT/IEIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUS ONPEACIATh BAJICHTHOCTh M CTETNECHb OKHUCICHUS XUMHYECKHX
JJIEMEHTOB B COEAMHEHUSX, BHJ XUMHUYECKOM CBSA3M (KOBaJICHTHAasl, MOHHAs, METaJuIM4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN peIETKN KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BU/Ia XUMUYECKO I
CBA3M M THUIA KPUCTAIIMYECKOW pPEETKH, OOMEHHBIM M JOHOPHO-aKUENTOPHBIH MEXaHU3MBI
00pa3zoBaHus KOBAJEHTHOU CBSI3H,

c(OpMHUPOBAHHOCTh YMEHUI: KJIACCU(PHUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA 10 UX COCTAaBY,
XUMHMUYECKHUE pEeaKUUU IO Pa3IU4YHbIM IpH3HAKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB,
TeIIOBOMY A(PPeKTy peakiuu, W3MEHEHUIO CTENEeHEW OKHCICHHS JJIEMEHTOB, OOpaTHMOCTH,
y4acTUIO KaTalu3aropa W JIpYTHe); CaMOCTOSITEIbHO BbIOMPATh OCHOBAHUSA M KPUTEPUU JUIS
KJIaCCU(UKAIUU U3Y4aeMbIX BEIIECTB U XUMUUECKUX PEaKIUil;

c(hopMUPOBAHHOCTh YMEHHS PaCKpPBIBATh CMBICI Tiepuoaudeckoro 3akona JI. Y. MenneneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB M HOHOB
XMMHYECKUX  DJJIEMEHTOB  IepBOro—4erBéproro  mepuonoB  Ilepuoguueckoit  cuCTEMBI
J.N. MenpeneeBa, UCNOJIb3ysd MOHATHS «HEPTETUUECKUE YPOBHUY, «IHEPTETUUECKHUE TTOLYPOBHUY,
«S-, p-, d-aTOMHBIC OpOUTAITN», KOCHOBHOE M BO30YXKIEHHOE SHEPreTHYECKHE COCTOSHUS aToMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMUYECKUX DJIEMEHTOB M UX COEIUHEHHH IO
nepuonam u rpynnam Ilepuomnueckoit cucremsl [[. V. MennaeneeBa, BaJICHTHbIE BO3MOXKHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHH: XapaKTepU30BaTh (OMHUCHIBaTh) OOIIHME XMMHUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYILIECTBOBAHUE TE€HETUYECKOW CBSA3HM MEXKIY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEaKLUii;

cOpPMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCa 3THUX PpEeaKlMii; peakuuil MOHHOTO
oOMeHa myTEM COCTaBJICHUS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUM; peakIiil rupoin3a;
peakuii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe TAPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHUSA);

c(OpMUPOBAHHOCTh YMEHHUS 0OBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIIHI C
y4ETOM HX IHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHUS! CKOPOCTH XUMUYECKOM peaKinu
B 3aBHCHMOCTH OT Pa3IUYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIIECHUsS XUMHUYECKOTO paBHOBECHUS
MOJ1 BIUSIHUEM BHEIIHUX Bo3jaencTBuil (mpunuun Jle [lartensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHUYECKHE pEaKIUH, JIEKAlue B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIY4YEHUSI CEPHON KUCIOThI, aMMHUaKa, 0OI1e HaAyYHbIE TPUHIUIIBI XUMHUYECKUX
MIPOU3BO/JICTB; 1IeIECO00Pa3HOCTh MPUMEHEHHS] HEOPraHMUECKUX BEUIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOIICHUSI PUCK-TI0JIB34;

c(hOpMUPOBAHHOCTH BIAJICHUSI CUCTEMOM 3HAHHI O METOJaX HAay4yHOTO IMO3HAHUS SBIECHUUN
IpUPOBI — HAOMIO/IEHHE, U3MEPEHHE, MOJETUPOBAHNE, IKCIIEPUMEHT (pEasIbHbI U MBICICHHBIH),
WCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSATh 3TH 3HAHUS MPHU HKCIIEPUMEHTAILHOM
UCCIIE/IOBAaHUM BEIIECTB U IS OOBSCHEHUS XUMHUECKUX SIBICHUH, MMEIOIUX MECTO B MPUPOJE,
IIPAKTUYECKON JESTEIbHOCTH YEJIOBEKA U B [IOBCEAHEBHON KHU3HU;

c(hOpPMUPOBAHHOCTh YMEHHUSI BBISIBJISITh B3aMMOCBSI3b XMMHYECKUX 3HAHUH C MOHATUAMU U
MPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui 60Jiee 0CO3HAHHOTO MOHMMAaHUs
MaTepHUaTbHOTO STUHCTBA MHUPA;

c(OPMHUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C MCHOJIB30BAHWEM MOHATHI «MaccoBas
JIOJIsl BEIIECTBA B PAacTBOPE» U «MOJISIpHAsI KOHIIGHTPAIIUS; MAcChl BellecTBa WK 00bEMa rasza mo
M3BECTHOMY KOJIMUECTBY BeEIECTBA, Macce WM OO0BEMY OJHOTO M3 YYAaCTBYIOIIMX B DPEAKLUU
BEIIECTB; TEIJIOBOTO 3(dekra peaklnu; 3HaueHUsI BOJIOPOJIHOTO MOKa3aTessl paCTBOPOB KUCIOT U
IIEeJI0Yei ¢ U3BECTHOM CTENEHBIO JUCCOLMAIINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa



peakuyu, ey OJHO U3 UCXOJHBIX BELIECTB JaHO B BUJIE PACTBOPA C OIIPEAEIEHHON MACCOBOU A0JIEN
PacTBOPEHHOTO BEIECTBA UM JAHO B U30BITKE (MMEET MPUMECH ); 10JIU BBIXOA POIYKTa PEaKLIUH;
00BEMHBIX OTHOILIEHHH ra30B;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITENIbHO IIJIAHUPOBATh W TPOBOJUTH XUMHUYECKHIA
SKCIEPUMEHT (IIPOBEACHUE PEaKUUil MOHHOrO OOMEHa, MOATBEP)KICHHE KAaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEICIICEHUE CPellbl PacTBOPOB BELIECTB C MOMOIIbI MHAMKATOPOB,
W3yYeHHE BIHMSHHUA pa3IUYHBIX (DAaKTOPOB HA CKOPOCTh XHMHUYECKOH pEaKlIuu, pelieHue
SKCHEPUMEHTAJIbHBIX 3a4ad 1o temMaMm «Mertamnb» u «Hemeramisl») ¢ coOntoeHueM MpaBuil
0e301acHOT0 00paIIeHus ¢ BeECTBAMU M J1a00PaTOPHBIM 000pyHOBaHUEM, (POPMYIUPOBATH LIEb
WCCIICIOBAHUS, TPEJICTABIATh B PA3IUYHON (hOpME Pe3ysbTaThl SKCIEPUMEHTA, aHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHHUM: COOJIIO/IaTh TMpaBUiIa MOJIb30BAHUS XHMHUYECKON Mocyaod u
1a00paTOPHBIM 00OPYIOBAHMEM, OOpAIICHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIUSAMH TIO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKHX OIBITOB, SKOJIOTUUYECKHU 11€JIeCO00pa3HOr0 MOBEIECHUS B
OBITY U TPYAOBOM JCATEIHHOCTU B IIEJIAX COXPAHEHUSI CBOETO 37I0POBbSI, OKPYKAIOIIEH MPUPOTHON
Cpelbl U IOCTHKEHUS €€ YCTOMUNBOTO pa3BUTHSI, OCO3HABATh OMACHOCTh TOKCUYECKOTO JEHCTBUS Ha
YKUBbIE OPraHU3MBbI OIpe/IeIEHHBIX HEOPraHUUECKUX BEIEeCTB, IOHUMas cMblch nokazatens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIICCTBIIATh IICJICHAMPABICHHBIA TIOMCK XUMHYECKOU
nHpopMallMd B pa3IUMYHbIX HCTOYHMKAX (HaydyHass M ydyeOHO-Hay4Hasl JIUTEepaTypa, CpeacTBa
MaccoBoil uH(popManuu, VHTepHeT u JApyrue), KPUTUYECKH aHAIU3UPOBAaTh XUMHYECKYIO
nHpopMalnoo, nepepadaThiBaTh €€ M HCIOJIH30BaTh B COOTBETCTBUU C TOCTaBJICHHOW ydeOHOM
3a1a4uen.



TEMATHYECKOE IINTAHUPOBAHMUE

KonnuectBo yacos

10 KVIACC
Ne || HaumeHoBaHue pa3zieiioB u
n/m TEM IPOTrpaMMBbl

Bcero

KontponbHbie
paboThl

[IpakTrueck
ue paboTsl

OnextpoHHbIe (IU(POBLIE)
00pa3oBaTENIbHBIE PECYPCHI

Pasnen 1. TeopeTnueckue 0CHOBBI

OpPraHu4ecKo XMMHUU

1.1|IIpenmer opraHuYecKOit 8 1 bubnunoreka LIOK https://m.edsoo.ru
xumun. Teopust cTpoeHusI bubnunorexa PO https://resh.edu.ru
OPraHUYECKUX COCTUHECHHM A.
M. bytiepoBa

‘I/ITOFO 0 pa3einy H 8 H

‘Pa311e.11 2. YrieBoaopoanl

2.1|[IpenenbHble YrieBOAOPOIbI 5 bubnunoreka [IOK https://m.edsoo.ru
— AJIKaHbI, [IMKJIOAIKAHBI bubmuorexa POIII https://resh.edu.ru

2.2|HenpenenbHble 14 1 bubnunoreka [IOK https://m.edsoo.ru
YIJIEBOIOPO/IBI: AJTKCHBI, bubnuorexa PO https://resh.edu.ru
aJTKaIMEHbI, ATKAHBI

2.3||ApomaTrueckue 8 bubnunoteka [IOK https://m.edsoo.ru
YIIJIEBOIOPO/IbI (APEHBI) bubnunorexa PO https://resh.edu.ru

2.4|IpupoTHbIC HCTOUHUKH 4 bubnunoteka [IOK https://m.edsoo.ru
YTJIEBOJAOPOJIOB H UX Bubmnorexa POIII https://resh.edu.ru
nepepaboTka

2.5||TaioreHnpon3BOIHbIC 4 1 bubmmoreka IIOK https://m.edsoo.ru
YTJIEBOIOPOJIOB bubaunorexa PO https://resh.edu.ru

‘I/ITOFO o pazaeny H 35 H

‘Pa:men 3. Kucsiopoacoaep:xamue opraHudecKue coeMHeHM st

3.1||Cruptel. denon 11 1 bubnuroreka L{OK https://m.edsoo.ru
bu6morexa POIII https://resh.edu.ru
3.2||KapOboHWIbHBIE COCTMHEHUS: 21 1 bubnuoreka IJOK https://m.edsoo.ru
albIETUAbl U KETOHEI. Bubmuorexka POIII https://resh.edu.ru
KapOoHOBBIE KHCIIOTHI.
Crnosxubie 3¢upsl. XKupsl
3.3||YrneBoast 9 1 bubmuoreka LJOK https://m.edsoo.ru
bu6morexa POIII https://resh.edu.ru
‘I/ITOFO 0 pazaeny H 41 “
‘Pameﬂ 4. A3oTcoaep:Kaniue OpraHnvdecKue coequHeHUus
4.1||AMUHBI. AMUHOKHCIIOTBI. 12 1 2 bubnuoreka I{OK https://m.edsoo.ru
Benkn Bbubmanorexa POIII https://resh.edu.ru
‘I/ITOFO IO pa3feiny H 12 “
‘Pamen S. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUS
5.1|BbicokoMoneKynsipHbIe 6 1 bubmmoreka LIOK https://m.edsoo.ru
COEIMHEHHS Bubmunorexa POIII https://resh.edu.ru
‘I/ITOFO 0 paszeny H 6 H
OBILIEE KOJIMYECTBO HACOB || 102 4 6
I10 ITIPOIPAMME
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11 KJIACC

Ne | HaumeHoBaHue pa3zienoB U

KonnuectBo yacos

n/n TEM IIPOrpaMMBl Beero

KontponbHbie
paboThI

[IpaxkTrueckue
paboThI

OnextpoHHsie (TH(POBLIE)
o0pazoBaTesbHbIE PECYPChI

Paznen 1. TeopeTuueckue 0CHOBbI XUMHU

1.1||Crpoenue aToma. 9
Ilepnoanueckuil 3aK0H 1
IIepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
N. MenneneeBa

bubmmoreka IIOK https://m.edsoo.ru
bubmmoreka POIII https://resh.edu.ru

1.2||Ctpoenue BelecTBa. 11 1 bubnunoreka [IOK https://m.edsoo.ru
MHoroo0pasue BelecTs bubnunorexa PO https://resh.edu.ru
1.3|[Xumuueckue peakiuu 19 1 3 bubnunoreka [IOK https://m.edsoo.ru
bubnurorexa PO https://resh.edu.ru
‘I/ITOFO 10 paszeny H 39 ||
‘Pasgleﬂ 2. Heopranuyeckas XuMusi
2.1 ||Hemeramint 31 1 3 bubmmoreka IIOK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru
2.2 |[MerTamibt 23 1 2 bubmmoreka IIOK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru
‘I/ITOFO o pazaeny H 54 ||
‘Pa:me.u 3. Xumus ¥ JKu3HbL
3.1|[Metonp! mo3Hauus B XUMuM. || 9 bubmmoreka IIOK https://m.edsoo.ru
XHUMHS U )KH3Hb bubmmoreka POIII https://resh.edu.ru
‘I/ITOFO o pazaeny H 9 ||
OBIIEE KOJIMYECTBO 102 4 8

YACOB I10 ITPOTPAMME
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