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OPITAHUYECKASA XUMUA

TeopeTnueckre OCHOBbI OPraHU4YEeCKOH XUMHUHU

[Tpeamer 1 3HaUYCHHE OPTaHUYECKON XUMHH, TPEACTaBICHUE O MHOTOOOpa3uy OPraHMYECKUX
COCIMHEHU.

DJEKTPOHHOE CTPOCHHE aTOMa yriiepoa: OCHOBHOE U BO30YKIEHHOE COCTOsIHUA. BaneHTHbIe
BO3MO>KHOCTH aToMa yriepoja. XUMHUYeCKas CBSA3b B OPraHUUYECKUX COEIUHEHUAX. THUIIbI
rUOpUAM3AIMN ATOMHBIX opOuTaneil yriaepoaa. MexaHu3mbl 00pa30oBaHMsI KOBAJICHTHOU CBSI3H
(0OMeHHBIN ¥ TOHOPHO-AaKUENTOPHBIH). THUIIBI IEpEeKpHIBAaHHUS AaTOMHBIX OpOUTAJICH; G- U II-
cBsizu. OnuHapHasi, [BOWHAs U TpoitHas cBsi3b. CrocoOBI pa3phiBa CBSA3EH B MOJIEKYIIax
oprannveckux Bemects. [IoHsTHE 0 CBOOOAHOM panukaie, Hykjaeopuie U dJIeKTpodue.
Teopus ctpoeHus opraHnueckux coequHeHuii A. M. bytiepoBa 1 coBpeMeHHbIE IPECTaBICHUS
0 CTPYKTYp€ MOJIEKYJl. 3HAUE€HHUE TEOPUH CTPOCHUS OpPraHMYECKUX COeqUHEHUH. MomnekyspHbie
U CTPYKTypHBIE popMyIbl. CTpyKTypHBIE (POPMYJIBI Pa3IMYHBIX BHIOB: pa3BEPHYTAas,
COKpAaIIEHHAas1, CKEJIETHAs.

N3omepusi. Bunasl n3omepun: CTpyKTYpHas, IPOCTPAHCTBEHHAS. DIEKTPOHHBIC YPPEKTH B
MOJIEKYJIaX OPTaHUYECKUX COCTUHEHNH (MHAYKTUBHBINA I Me30MepHBIN 3(peKTor).
[IpencraBienue o kinaccuukany opraHun4yeckux BemiecTs. [loHsTre o pyHKIMOHAIBHON
rpynne. ['omonorus. ['omonornueckue psapl. CucreMaTuieckasi HOMEHKIJIATypa OPraHUYECKUX
coequaenunii (IUPAC) u TpuBnanbHble Ha3BaHHS OTJEIBHBIX MPEICTABUTEICH.

OcobeHHOCTH U KJTacCU(PHUKALMS OPTraHMYECKUX peakinii. OKUCIUTEIHO-BOCCTAHOBUTEIBLHBIE
peakuuy B OpraHMueCcKOi XUMUH.

OKCepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIlEHU: 03HAKOMIIEHUE C
o0Opa3laMu OpraHuYeCcKUX BEIECTB U MaTepHallaMi Ha UX OCHOBE; OTIBITHI IO MTPEBPALICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TU1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE);
KOHCTPYHPOBAaHUE MOJIEJIeN MOJIEKYJI OpraHU4YECKHX BELIECTB.

YrneBo1opoasl

Anxkanbl. ['oMosiornueckuit psit ankaHos, oO1as popmysa, HOMEHKIATypa U U30MEpPHSL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJI aJIKaHOB, SP3-THOpUAN3AIINS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. Konpopmepsl. ®uzndeckue CBONCTBA aTKaHOB. XUMHUECKHE
CBOICTBa aJIKaHOB: peaKIMK 3aMEeIllEHUs, H30MEpU3alluH, IeTHAPUPOBAHUS, IUKIU3AIHH,
MUPOJIN3a, KpeKUHra, ropeHus. IlpeacraBienue o MexaHu3Me peakliuil paJuKkaabHOTO
3aMelIeHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aJTKaHOB.

[uxnoankansl. O6mas Gopmyia, HomMmeHKIaTypa u u3omepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaJIbIX (LIMKJIOMPONaH, HUKIOOYyTaH) U OOBIYHBIX (LIMKJIONEHTAH,
LUKJIOTEKCaH ) [UKI0aNKaHoB. CriocoObl MOTy4YeHNs U TPUMEHEHUE [IUKI0ATKAHOB. AJIKEHBI.
["'omonornyeckuit psj alkeHoB, o0miast popmysa, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT AJIKEHOB, SP2-THOPUIN3aIis aTOMHBIX OpOHUTaIIei
yriepoja, 6- 1 n-cBs3u. CTpyKTypHast U reoMeTpuueckas (Luc-TpaHc-) nzomepus. dusndeckue
CBOMCTBA aJIKEHOB.

XUMHUYECKUE CBOMCTBA: PEAKIIUH MPUCOCAMHEHHUS, 3aMEILICHHS B O-TT0JI0KEHUE MPU IBOMHOMN



CBSI3H, MOJIMMEpU3ALIUU U oKucieHus. [IpencraBnenne o MexaHu3Me peakiiy AEeKTPO(UIBHOTO
npucoenuHenus. [Ipasmiio MapkoBHukoBa. KauecTBEHHBIE peaKkI[uy Ha IBOWHYIO CBS3b.
CriocoObI mostydeHust 1 IPUMEHEHNE alTKEHOB.

Anxanuensl. Kiaccudukanus ankaaueHoB (ConpsuKEHHBIE, H30JIMPOBAHHbIC, KYMYJIUPOBAaHHBIE).
Oco0eHHOCTH EKTPOHHOI'O CTPOEHUS U XUMUUECKUX CBOMCTB CONPSKEHHBIX IUEHOB, 1,2- 1
1,4-npucoeaunenue. [Tomumepusanust conpspkEHHBIX TUeHOB. CIIOCOOBI OTYYEHUS U
IIPUMEHEHUE AJIKa/IUEHOB.

Anxunsl. ['oMonorudeckuii psia ankuHOB, 00mas GpopMyiia, HOMEHKIIATypa U U30MEPHSL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJI aJIKWHOB, SP-THOPHIN3AIINS aTOMHBIX
opOutaneit yriepoaa. usnyeckue cBOWCTBA aIKMHOB.

XVMHYECKUE CBOWCTBA: PEAKIIUH IPUCOEIUHEHUS, TUMEPU3ALUN U TPUMEPU3aLIUU, OKUCICHUS.
KuciorHele cBOMCTBA AJIKUHOB, UMEIOIINX KOHLEBYIO TPOUHYIO CBs3b. KauecTBEHHBIE peakiuu
Ha TPOWHYIO CBS3b.

CriocoObI morydeHus 1 IPUMEHEHHUE aJIKUHOB.

ApomaTthyeckue yrieBoaopoas! (apeHsr). ['oMomorudeckuii psij apeHoB, oomas Gpopmyia,
HOMEHKJIaTypa U U30Mepusl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI O€H301a.
[IpaBuii0 apOMaTUYHOCTH, IPUMEPBI APOMATUYECKUX COEAUHEHUI. PU3HUYECKHUE CBOMCTBA
apeHOB.

XuMHYecKue cBOWCTBa OEH30J1a M €r0 TOMOJIOIOB: PEaKLMy 3aMeIIeHNs B OEH30JIbHOM KOJIbLIE U
YIIIEBOIOPOAHOM PATUKAJIE, pEaKLIUU IPUCOEINHEHUS, OKUCIEHIE TOMOJIOroB OeH301a.
[IpencraBienne 0 MexaHU3ME peaKIii AeKTpoGUIbHOTO 3aMmenieHus. [Ipencrasienue 06
OpPUEHTHUPYIOIIEM JEHCTBUU 3aMeCcTUTENEN B OEH301bHOM KOJIbLIE HAa IPUMEPE AJTKUIIbHBIX
paaukanoB, KapOOKCUIBLHON, THIPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOTEHOB.
Oco6eHHOCTH XUMHUYECKUX CBOMCTB cTtupoia. [lonmumepusarus ctupoa.

Croco0bI OTy4YeHUs ¥ TPUMEHEHNE apOMATUUECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii raz. [lonmytHsle HeQTsAHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenne. KameHHbIN yroiap u
IPOJYKTHI €Tr0 NepepadoTKH.

CrniocoOsbl nepepaboTku He(TU: TEPETOHKA, KPEKUHT (TEPMUYECKHI, KaTATUTHYECKUIA),
pudopmunr, nupoaus. IlpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHUE B TPOMBIIIIIEHHOCTH U
B OBITY.

['eHeTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJIOTEHIPOU3BOHBIX YTJIEBOAOPOAOB. Peakiiny 3amenieHus rajoreHa
Ha TUIPOKCOTPYIIY, HUTPOTpyIIy, IHaHOTpyIIy, aMuHOrpynny. JleictBue Ha
raJIOreHIIPOU3BO/IHBIE BOAHOIO U CIIMPTOBOTO pacTBopa ménoun. Bzaumoaencraue
JUTaJIOTEHAJIKAHOB ¢ MarHueM U IIUHKOM. [ToHsTHE 0 MEeTaI00praHnYeCKUX COeAMHEHUSX.
Hcnonp30BaHne TaJOreHIPOU3BOJHBIX YTIIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€E
OpraHMYECKUX BEIIECTB.

DKCrepuMEeHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: H3yuyeHHEe PU3NIECKUX
CBOICTB yIJ1I€BO1I0POJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIHI YTII€BOIOPOAOB Pa3IMUHbIX
KJ1accoB (oOeciBeurBaHuEe OPOMHOM MJIM MOJTHOM BOJBI, pacTBOpA IIEpMaHraHaTa Kalus,
B3aMMO/ICHCTBHUE alleTUJICHA C aMMHAYHBIM pacTBOpoM okcuja cepedpa(l)); kauecTBeHHOE
oOHapy’KeHHe yriepoJa U BOJOpO/ia B OPraHMUECKUX BEIIECTBaX; NOJYy4EHHUE 3TUIIEHA U
U3y4EeHHE €ro CBOMCTB; 03HaKOMIIeHHE ¢ KoyutekuuaMu «HedTs» u «Yromsy, ¢ oOpasnamu
IUIACTMACC, Kay4yKOB M PE3UHBI; MOJCINPOBAHUE MOJIEKYJI YTIIEBOIOPOAOB U



raJIOr€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnoponconeprxaiye opraHn4eckiue CoeIMHEHNs

[TpenenbHble 0OJHOATOMHBIE CIUPTHI. CTpOEHHE MOJIEKYIT (Ha IPUMEPE METAHOJIA U ATAHOJA).
["omonoruyeckuii psij, odmas popmya, H3oMepus, HOMEHKJIAaTypa U Kiaccu(uKanus.
®uznyeckue CBOWCTBA NPEAEIbHBIX OJHOATOMHBIX CIUPTOB. BoopoaHbIe CBSA3U MEXIY
MOJIEKYJIaMU CIIUPTOB.

XUMHUYECKUE CBOMCTBA: PEAKLUH 3aMEILICHUS, AETUAPATALMU, OKHCIICHUS, B3aUMOJICHCTBHE C
OpraHMYECKUMHU U HEOPraHWYeCKUMU KucinoTtamu. KauecTBeHHas peakiysi Ha OJJHOATOMHBIE
cnupThl. JleificTBUe 3TaHONa U METaHOJIa Ha OPTaHu3M denoBeka. CriocoObl MOTydYeHUs U
[IPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Tpocteie adupsl, HOMEHKIATypa U n3oMepusi. OCOOEHHOCTH (PU3NIECKUX U XUMUYCCKUX
CBOMCTB.

MHoOroaToOMHbIE€ CIIUPTHI — 3TUJICHIJIMKOJIb U TuLepuH. Pu3nueckue u XUMUYECKUE CBOMCTBA!
peakLuy 3aMelIeHUs], B3aUMOJICICTBIE C OPraHUUECKUMU U HEOPTaHUYECKUMU KUCIIOTaMH,
KayeCTBEHHasl peakliis Ha MHOr0aTOMHbIE CIUPTHL. [IpecraBieHne o MexaHu3mMe peakuui
HYKJIIeO(MIBHOTO 3amenienns. JleiicTBre Ha opranu3m yenoBeka. CriocoObl morydeHust 1
MIPUMEHEHNE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYIIbl, B3AUMHOE BIIMSHUE THJIPOKCOIPYIIbI M OEH30JIBHOTO S/pa.
Ousnueckue cBoiicTa (heHoma. OCOOCHHOCTH XUMUYECKHUX CBOMCTB (penona. KauecTBeHHbIe
peaxiyn Ha Genoi. Tokcuanocts peHona. CriocoOsl MoMTydeHnus U MpuMeHeHue GeHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COeMHEHHS] — albAETU bl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE KapOOHUIbHON
rpynnsl. 'oMonornyeckue psibl anbIeru10B U KETOHOB, o011ast popmysa, U30MepHs U
HOMEHKJaTypa. uznueckre CBOMCTBA AJIbIETUIOB U KETOHOB.

XYMHYEeCKUE CBOWCTBA allbJIETH/I0B U KETOHOB: peakIuu npucoeauHenus. [Ipencrasnenue o
MEXaHM3ME peaklnuil HyKJIeopUIbHOro IpucoeanHenns. OKUCIeHHE albAerH10B, KaUeCTBEHHbIE
peakuuu Ha anpaerusl. CriocoObl oJydyeHus: ¥ MPUMEHEHUE allbJeTUI0B U KETOHOB.
O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHS MOJIEKYJT
KapOOHOBBIX KUCTOT. M3oMepust 1 HOMeHKIatypa. dusndeckrue CBOMCTBA OJHOOCHOBHBIX
npeielbHbIX KapOOHOBBIX KUCIOT. BomopoHbie CBA3M MEX Ay MOJIEKYJIaMU KapOOHOBBIX
KHCJIOT.

XUMHYEeCKUE CBOWCTBA: KMCIOTHBIE CBOMCTBA, peakliys dTepuUKaIiU, PEaKIMU C y4aCTUEM
YIJI€BOIOPOAHOIO pajiKana.

Oco0OeHHOCTH CBOMCTB MypaBbHUHON KUCIIOTHI.

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CIIOKHBIX 3(Upax, aHTUApUIaX,
raJIorTeHaHTHIPUAaX, aMUIaX, HUTpUJIax.

MHuoroo6pa3ue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIEIbHBIX U aPOMaTHYECKIX
KapOOHOBBIX KUCIIOT, TUKapOOHOBBIX KUCIIOT, THAPOKCUKApOOHOBBIX KUCIOT. [IpencraButenu
BBICIIMX KapOOHOBBIX KHCJIOT: CTEAPUHOBAs, TAIbMUTUHOBAS, OJIEMHOBAs, JINHOJIEBAS,
JMHOJIEHOBAs KUCIOThI. CrIOCOObI OTYyYEHHS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnsie 2¢upbl. ['omonmornueckuii ps, odmas Gopmysa, H30MepHusi  HOMEHKIIATypa.
Du3nyecKnue 1 XMMUYECKHE CBOMCTBA: TUIIPOJIU3 B KUCIION U HIEJTOYHOU Cpelie.

Kupsl. Ctpoenue, Gu3nvecKkrne 1 XMMUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B KUCTION U
nienouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPKALINX OCTATKH HEMPEAETbHBIX JKUPHBIX



KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbL14 KaK cOJI BBICIIMX KapOOHOBBIX KUCIIOT, MX Motolee aeiictue. [lonstue o
cuHTeTHYecKuX Moroiux cpeactrax (CMC).

OO01mas xapakTepucTrKa yriieBoaoB. Kinaccudukaius yriieBogoB (MOHO-, IH- U TIOJIHCAXAPHIBI).
MoHocaxapuabl: TII0K03a, (PyKTO3a, TajJaKTo3a, pudo3a, ne3okcupndosa. duznyeckue
cBOiicTBa U HaxoxaAeHue B npupone. dorocunres. Ontuueckas nzomepus. Konpuaro-nennas
TayTOMEpPUS Ha NPUMEPE MOJIEKYJIbl TJIFOKO3bI.

XHUMHUYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMK C YYaCTHEM CIIMPTOBBIX U aJIbJCTUIHON TPy,
CIHMPTOBOE U MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHeHne TaroKo36l, €€ 3HaYeHnE B
YKU3HEJEATEIIbHOCTH OpraHu3Ma.

Jucaxapunpl: caxapo3a, MajabTO3a U JIAKT03a. BoCcCTaHABIMBAIOIIME U HEBOCCTAHABJIMBAIOIINE
nucaxapuabl. 'uaponus qucaxapunoB. HaxoxaeHue B mpupoje U NpUMEHEHHUE.
[Tonucaxapuapl: Kpaxmal, IIMKOTEH U 1euIt0103a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmara,
IVIMKOT'€HA U HEJUI0I03bl. PU3MYECKUEe CBOMCTBA KpaxMasa U LEJII0I03bl. XUMUYECKUe
CBOICTBa KpaxmaJia: TH/IpOJIU3, KaUECTBEHHAsl peaklus ¢ HOJO0M. XUMUYECKHE CBOMCTBA
LEJUTIOI03bL: THIPOJIN3, TodyYeHHe 3(UpoB 11euIr0103bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBINA MIENK).

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPAILEHU: PACTBOPUMOCTh
Pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOICHCTBUE ATaHOJa C HATPUEM, OKHCIIEHUE 3TUIIOBOIO
CIUpTa B aJIbJIETH/l HA PaCKaJIEHHOW MEHON IPOBOJIOKE; OKUCIEHHUE ITHUIIOBOTO CIIUPTa
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); KAYECTBEHHBIE PEAKIIMH Ha
anbaeruasl (¢ rugpokcuiom nuammuncepedpa(l) u runpoxcunom menu(ll)); peakuus riuuepu-
Ha ¢ ruapokcuaoM meau(ll); xumudeckue cBoiCcTBa pacTBOpa YKCYCHOM KHCIIOTBI;
B3aMMOJIEIICTBHIE pacTBOpa IJIH0K03bI ¢ ruapokcuaoM meau(ll); B3aumoneiicTBue kpaxmana ¢
MO0JI0OM; pelIeHHEe FKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMaM «CrupThl U heHounby. «KapOoHoBbIE
KHUCJIOTHI. CII0OXKHBIE d(PUPBI».

A3oTconepikale OpraHn4eckiue CoeAMHEHNS

AMUHBI — OpraHM4ecKHe Mpou3BoIHbIe aMMuaka. Kinaccudukaius aMuHOB: anudaTHiecKue u
apoMaTHYECKHE; IEPBUYHbIE, BTOPUUHbIE U TpeTUuuHble. CTpoeHue MojeKyl, oomas popmyna,
M30MEpHUsl, HOMEHKJIaTypa U pU3NYECKUE CBOWCTBA. XMMHUECKOE CBOMCTBA alu(PaTHUECKUX
aMUHOB: OCHOBHbBIE CBOMCTBA, AJIKIJINPOBaHKE, B3aUMOICHCTBHE IEPBUYHBIX aMUHOB C
a30TucToi Kucaotor. Conu aIKUIaMMOHHSL.

AHUJIMH — MpeICTaBUTENb AMUHOB apomaTrueckoro psija. Ctpoenue anunuHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MOJIeKyJie aHInHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHUJIMHA.
KauecTBeHHbIE peakIK Ha aHWINH.

CrniocoOblI nosy4eHus U NpUuMeHeHne andaTnyecKux aMuHOB.

[Tonyuenue aHWIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknarypa u uzomepusi. OTaenabHble IpeICTaBUTENIN aMUHOKHUCIIOT:
[JIMLIYH, allaHuH, (eHUJIaIaHuH, CepUH, TIIyTaMUHOBAs KUCIIOTA, JTU3UH, IMcTenH. OnTtuyeckas
nu30MepUst aMUHOKUCIOT: D- u L-amuHokucnoThl. @U3nyecKkrue CBOMCTBA aMUHOKHUCIIOT.
XUMHYEeCKHE CBOWCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPIraHUYECKUX COETUMHEHUH, peaKlus
NOJIMKOHJICHCAlluK, 00pa30BaHUe MENTUIHOU CBsI3U. bronornyeckoe 3HaueHNEe aMUHOKHUCIIOT.
CuHTe3 M TMIPOIN3 NENTHIOB.

benku kak npuponaHele noauMepsl. [lepBuuHas, Bropu4Has U TPETUYHAS CTPYKTYpa OEIIKOB.



XUMHUYECKUE CBOMCTBA OETKOB: THAPOIIN3, IEHATYpaIHsl, KAYeCTBEHHBIC PEaKLIUU Ha OEJIKH.
[TonsiTe 06 a30TCOAEPKAIUX TETEPOLUKIMYECKIX COeAMHEHUX. [ [MpUMUIMHOBEIE 1
yPUHOBBIE OCHOBaHUsA. HyKJI€MHOBBIE KUCIIOTHI: COCTAB, CTPOCHUE U OMOJIOTUYECKAsl POJIb.
DKcrepuMEeHTaTbHBIE METO/IbI U3YUEHHS BELIECTB U X MPEBPAILICHUA: PACTBOPEHHUE OEIIKOB B
BOJI; IeHATypalus OCIKOB MIPU HArPEBAHUU; IIBETHBIC PEAKLIUU HA OEIKHU; pelIeHne
AKCIEPUMEHTAIbHBIX 33/1a4 110 TeEMaM «A30TCOJEepIKaIINe OpraHMYeCKUE COEIMHEHU» U
«Pacno3HaBaHue OPraHMYECKUX COCIUHEHUN.

BricokoMoneKysipHble COETUHEHUS

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHNUI: MOHOMED, MTOJINMED,
CTPYKTYpPHOE 3B€HO, CTENIEHb ITOJIMMEPU3ALIUU, CPEAHSSI MOJIEKYIsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIMMEPU3ALINS U OJUKOHIECHC AL
[IpencraBieHue o cTepeoperyyIspHOCTH U HAJIMOJIEKYJISIPHON CTPYKTYpE MOJIUMEPOB,
3aBUCHUMOCTb CBOMCTB ITOJIMMEPOB OT UX MOJIEKYJISIPHOTO ¥ HaIMOJIEKYJIIPHOTO CTPOEHUS.
[Tonmumepubie Matepuaibl. [ImacTmacces! (MONIUATUIIEH, TOJUIPONMIEH, TOTUBUHIIXJIOPU],
MOJMCTHPOI, TOJTMMETHIMETAKPUIIAT, IIOJIMKAPOOHATHI, TOJIMITHICHTepedTaNIaT). Y THIH3auus 1
nepepaboTKa IIacTUKa.

DnacToMepsl: HATYpaIbHBIA KaydyK, CHHTETHYECKHE KaydyKu (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HatypanbHbIe (XJIOIOK, IEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonmmeps! criennanbHOTO Ha3HAYEHUs (Te(II0OH, KeBJIap, SJICKTPOIPOBOISIIIE TOJIUMEPHI,
OunopasnaraeMble OJIUMEPBHI).

DKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX NMPEBPALLIEHUI: 03HAKOMIIEHHUE C
oOpa31amMu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB; pELICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue MJIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun

Haxoxaenne MosekynsipHON (GOopMyJibl OpraHU4YECKOIO COETMHEHUS TI0 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB; HAXOKJCHHE MOJIEKYJISIPHON (POPMYJIbI OPraHU4YECKOTIO
COeTMHEHMS TI0 Macce (00bEMY) IPOYKTOB CrOpaHus; 1O KOJIMUYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB PEAKIIMH U/UIIU UCXO/IHBIX BEIIECTB; YCTAHOBJICHUE CTPYKTYPHON (OPMYJIBI
OpPraHMYECKOT'0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CLIOCOOOB MOJTy4EHUS; OTpe-
JIeJIEHNeE J0JIH BBIX0/Ia MPOIYKTA PEAKIIUU OT TEOPETUUECKH BO3MOMXHOTO.

MexnpenMeTHbIE CBA3U

Peanuzanus MexXnpeIMETHBIX CBSA3€H MPU N3y4eHUN opraHndeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCS Uepe3 UCIIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX OHATUH, TaK U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO61re ecTecTBeHHO-HaYYHbIE TIOHATHUS: SBJIEHUE, HAYUHbIN (QakT, runoresa, TeOpus, 3aK0H,
aHaJIN3, CUHTE3, KJIaccupuKaius, Ha0IoieHue, U3MepeHne, SKCIEPUMEHT, MOJIENb,
MoienrpoBanue. Pu3nka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPreTUUECKUN YPOBEHbB, BELIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BELIECTBa,
buznyecKkre BeIMYUHBL, €IMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusMm, SKocucTema, buocdepa, MeTadoIM3M, HACIeICTBEHHOCTD,
aBTOTPO(DHBINA U TeTEPOTPOPHBINA TUTI TUTAHUA, OpoKeHNEe, HOTOCUHTE3, IbIXaHUE, OCIIKH,
YTJIEBOBI, JKUPBI, HYKIICMHOBbIE KUCIIOTHI, (PEPMEHTHI.



['eorpadus: mone3Hbie HCKOMaeMble, TOIUIUBO.

TexHOJIoTHs: MUILEBBIE TPOLYKTHI, OCHOBBI PALIMOHAIILHOIO ITUTAHUs, MOIOIIUE CPENICTBA,
MaTepHallbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIJIACC. OBIIAAI U HEOPI'TAHMYECKA A X1MUA

TeopeTnyecknue OCHOBbI XUMUHU

Atom. CocTaB aTOMHBIX si7iep. XUMUUeckuil anemenT. M3zotomnsl. KopnyckyisipHo-BoaHOBOI
Jyanu3M, ABOMCTBEHHAs: IPUPOAA eKTpoHa. CTpOeHHE AIEKTPOHHBIX 000JI0UEK aTOMOB,
KBAaHTOBBIE YMCJIa. DJHEPreTUUECKUE YPOBHU U MOAYPOBHU. ATOMHBIE OPOUTANIH.
Kiaccudukanysi XUMUYECKIX 3JIE€MEHTOB (S-, P-, d-, f-anemenTsI). Pacnipeenenue 35ieKTpoHOB
110 ATOMHBIM OpPOUTAISIM; IPUHIMIT MUHUMYMa SHepruu, npuHuu [laynu, npasuno XyHna.
DJEeKTPOHHBIE KOH(PHUTYypaIlMi aTOMOB JIEMEHTOB IIEPBOT0O—UYETBEPTOrO IIEPHUOIOB B OCHOBHOM
¥ BO30YXXIEHHOM COCTOSIHUH, SJIEKTPOHHBIE KOH(PHUTYpaIiy HOHOB.

[TonsiTHe 00 YHEPrUM MOHU3AINH, YHEPTUU CPOJCTBA K AIEKTPOHY. DIEKTPOOTPUIIATEIEHOCTb.
Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3imeMeHToB 1. 1. Menneneesa.
CBs13b IepuoOANYECKOro 3akoHa U [lepuonnyeckoil CUCTEMbI XMMUUECKUX 3JIEMEHTOB C
COBPEMEHHOI TeOpUel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX
AIIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX M CJIOXKHBIX BEHIECTB 110 TPYIIIaM U TIEpHUOJIaM.
3HaueHue nepuoanyeckoro 3akona /. 1. Menneneesa.

XuMHu4deckas CBA3b. BUJIbI XUMUYECKOU CBSI3U: KOBAJICHTHAs!, HOHHASI, METAJUIMYECKasl.
Mexanu3Mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIN. DHEPrus
U JUIMHA CBs13U. [10spHOCTE, HAIIPaBIEHHOCTh M HACHIIAEMOCTh KOBAaJICHTHOU cBsi3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHnTHOCTB U BaJIeHTHBIE BOBMOKHOCTH aTOMOB. ['uOpuan3anus aToMHbIX opourasneil. Csizb
AIIEKTPOHHOMN CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM (Ha IPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO TIEPHO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeTuHeHUsIX. CoCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO00pa3zoBaTeb, turaisl. Koopannannonnoe ynciao. HoMeHki1aTypa KOMIUIEKCHBIX
COCTMHEHUH. 3HaueHNEe KOMIUJIEKCHBIX coelMHeHui. [ToHsATHE 0 KOOPAMHAITMOHHOW XUMUHU.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. TUIIBI KPUCTAINYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsiTHe 0 nucnepcHbIX cucreMax. Mictunuble pacTBopsl. [IpeacraBieHne 0 KOIIOUIHBIX
pactBopax. CriocoObl BEIpaKEHUSI KOHIIEHTPAI[MKM PACTBOPOB: MaccoBasi J0JIs BEIIECTBA B
pacTBope, MOJISIpHAs: KOHIEHTpalus. HacplllleHHbIE 1 HEHACBIILIEHHBIE PACTBOPHI,
pacTBopuMOCTh. Kprucramnornaparst.

Knaccudukanus u HOMeHKIIaTypa HEOpraHM4YEeCKUX BeUlecTB. TpUBHalIbHbIE Ha3BaHUS
OTJIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakliiii B HEOPraHUYECKOM U OpraHMYecKoi XUMHUHU. 3aKOH
COXPAHEHHUsI MACCHI BELIECTB; 3aKOH COXPAHEHUS U NIPEBPALLECHUS SJHEPTUH MPU XUMHUYECKHUX
peakiusix. TernoBble 3QPEeKThl XUMUUECKUX peakuuid. TepMoxuMuueckue ypaBHEHUS.
CKopocTh XMMHUECKOH peaklny, €€ 3aBUCUMOCTD OT Pa3INyYHbIX (akTOpoB. 'oMoreHHbIE U
reTeporeHHele peakuuu. Katanus u karaam3aTopsl.

OOGpatumble 1 HEOOpAaTUMBIE PEaKIIUU. XUMHUECKOe paBHOBecre. KoHCTaHTa XUMHUYECKOTO
paBHOBecHsl. PaKTOPBI, BIUAIONINE Ha ITOJ0KCHUE XUMUYECKOIO PABHOBECHS: TEMIIEPATYPA,
JIaBJICHUE U KOHIIEHTPAIlMU BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [latense.



OnexTponuTHyeckas auccoruanus. CHiIbHbIC U c1a0ble 3eKTPoInThl. CTeneHb AUCCOLUAIHH.
Honnoe npoussenenue Boasl. Cpena BOAHBIX paCTBOPOB: KUCJIOTHAsS, HEUTpallbHAas, 1IE€JI0YHAsl.
Bonoponusriii mokaszarens (PH) pactBopa. ['maponus coneli. Peakuinu MOHHOTO OOMEHa.
OKHCIUTENBHO-BOCCTAaHOBUTEbHBIE peakuu. CTeneHb okucieHus. OKUCIUTeNns U
BOCCTaHOBUTEIND. [Ipoliecchl OKMCIEHNs 1 BOCCTAHOBJIEHMI. BaykHele OKUCIuTenu u
BOCCTAaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 paCTBOPOB M PACIIJIAaBOB BEIIECTB.
OKCHEpUMEHTAJIbHBIE METO/bI U3YUEHUS BEIIECTB U UX NPEBPAILEHUIN: pa3I0KEHUE NEPOKCUAA
BOJIOPOJia B IPUCYTCTBUHU KAaTaIU3aTOPa; MOJENIN KPUCTAIINUYECKUX PEIIETOK; IPOBEACHNE
peakiuii HFOHHOTO 0OMEHa; OTPEIeTICHNE CPEibl PACTBOPOB C MOMOILBIO HHANKATOPOB;
U3y4eHHE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH pEaKIK U TOJI0KECHUE
XUMHYECKOI'O PABHOBECHUS.

Heoprannueckas xumus

ITonoxenne HemerauioB B [lepuoauyeckon cucteme XMMUYECKUX 3i1eMeHToB /], 1.
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. DU3HYECKHE CBOWCTBA HEMETAILIOB.
AJUTOTpONIUST HEMETAUIOB (Ha MIPUMEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

Bopopoa. Ionydenue, pusnueckue u XUMUYECKHAE CBOMCTBA: PEAKIIMH C METAITIAMU U
HEMETaJUIaMH, BOCCTAaHOBUTEJbHBIE CBOMCTBA. [ mapuabl. TOMIIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoie, CriocoObl moydeHus, (Pu3ndecKre 1 XuMHUIECKUe
cBoiicTBa. ["aioreHoBo10poibl. BakHeN e KUCTOPOACOAEPKAIIUE COEAUHEHUS TAJIOTEHOB.
JlaGoparopHble U MPOMBIIIIIEHHBIE CLIOCOOBI MOIYUYEHHs ranoreHoB. [IpuMeHeHne ranoreHoB u
MX COCAUHEHHUI.

Kucnopon, o30H. JlabopaTopHble U IPOMBILUIEHHBIE CITOCOOBI IO~ JTYYEHHS KUCIOPOa.
duznyeckue 1 XUMUYECKHE CBOMCTBA U MPUMEHEHHE KHCI0po1a U 030Ha. OKCuabl U
MEPOKCH/IBI.

Cepa. Haxoxenue B npupoe, cnocoObl NoaydeHus, PU3nYecKue 1 XuMHUYECKHE CBONCTBA.
Ceposogopon, cynbduast. Oxcun cepri(1V), okcup cepoi(VI). CepHucras u cepHasi KUCIOTHI U
ux conu. OcoOeHHOCTU CBOMCTB cepHOM KUCIOTHI. [IprMeHeHne cepbl 1 €€ coeTuHEeHU .

A3zot. Haxoxxienue B mpupoJe, croco0bl MoaydeHus, Gu3ndeckue 1 XuMHUYeCKIe CBONCTBA.
AMMuak, HUTpuIpl. OKCHIBI a30Ta. A30THUCTas M a30THAsE KUCIOTHI U UX conu. OcoOeHHOoCTH
CBOICTB a30THOI KuCNIOTHL. [IprMeHeHue a3ora u ero coeAMHEHUH. A30THbIE YJOOpEHMS.
®docdop. Haxoxenue B npupoie, CocoObl MOTydeHus, (PU3nyecKkue U XUMUIECKUE CBONCTRA.
®dochuast u pochun. Oxcuast pochopa, pochopras kucnora u e€ conu. MeradhochopHas u
nupodochopHas KucioTsl, pochopucras u hochopHoBaTUCTast KUCTOTHL. [IpmMeHenne
docdopa u ero coenunenuii. DocpopHsie y1oOpeHUs.

VYrnepon, HaxoXJeHHE B IPUpPoAe. AJIOTponHbIe MoaubUKa un. OU3NUECKHe U XUMHYECKHe
CBOICTBa MPOCTHIX BelIeCTB, 00pazoBaHHBIX yriepoaoM. Okcun yraepona(ll), okcun
yraepona(lV), yronpHas kucinora u e€ coiii. AKTUBUPOBAHHBINA YTOJIb, aICOPOIIHSI.
Oysuiepensl, TpadeH, yriaepoaHble HAHOTPYOKH. [IpruMeHeHne npocThIX BELIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COEAMHEHUN.

Kpemuuii. Haxoxnenue B mpupoe, ciocoObl Moay4eHus, (u3ndeckue 1 XUMUYECKUe CBOMCTRA.
Oxkcun kpemuusi(1V), kpeMHueBas KUCIOTa, CHIIMKAThL. [I[ppuMeHeHe KpeMHHUs U ero
coequHeHnit. CTEKJ0, €ro MoJy4yeHue, BUIbI CTEKJIA.

[Tonoxxenne metamioB B [lepuogudeckoit cuCTeMe XUMHUYECKUX 3J1IeMeHTOB. OCOOEHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.



PacnipocTpaneHre XMMHUECKUX 3JIEMEHTOB-METAJNIOB B 36MHOM KOpe.

O6ume ¢usznyeckue cBoiicTBa MeTaiwioB. [IpuMeHenne MetamoB B ObITY U TexHHKe. CIUTaBbl
METaJlIOB.

DIEKTPOXUMHUECKUH psiji HanpsDKeHUH MeTaioB. O0mIre crocoObl MOTYyYeHNUS METAIIIOB!
TUAPOMETAJUTYPrusl, IMPOMETAIULYPrus, dJIeKTpoMeTatyprus. [loHsTHe 0 KOppo3uu METAILIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O61uas xapakrepuctuka MeramioB |A-rpynnsl [lepruoauueckoii CuCTEMbI XUMUUYECKUX
areMeHTOB. HaTpuii u kanuii: momydenue, GU3NUecKue U XMMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O61uas xapakrepuctuka MeramioB ||A-rpynmnsl Ileproanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB. MarHuii ¥ KaJbIHii: OJdy4YeHue, pusnueckue 1 XMMUIeCKHe CBOWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U MX coeAMHEHUH. JKECTKOCT BOABI M CLIOCOOBI € YCTpaHEeHHSI.
AIOMUHUI: TIOTy4YeHHe, (pU3nueckre 1 XMMUUYECKHE CBOMCTBA, IPUMEHEHUE IIPOCTOrO
BEIIIECTBA U €ro coeAMHEHUN. AM(]OTEepHBIE CBOMCTBA OKCH/IA U THAPOKCHIA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mas xapakTepucThka MeTayioB 1oOouHbix noiarpynin (b-rpynmn) [lepuonnyeckoii cuctemsl
XUMHUYECKHX 3JIEMEHTOB.

duznyeckue 1 XUMUYECKHE CBOMCTBA XPOMa U €ro coeAMHEHUH. OKCUIbI U THIPOKCH/IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl 1 JUXpOMAThI, UX OKUCIUTEIbHbBIE CBONCTBA.
[TosryueHue u npuMeHEeHUe XpoMa.

®Pu3nyecKue ¥ XUMUYECKUE CBOMCTBA MapraHiia U €ro CoeAMHeHni. BaykHenmme coeTMHEHUS
mapranua(ll), mapranua(lV), mapranua(VI1) u mapranua(VIl). [lepmanranar kanus, ero
OKHCIIUTEIbHBIE CBOWCTBA.

duznyeckue 1 XUMUYECKHE CBOMCTBA JKeje3a U ero coeinHeHn. OKCUAbI, THAPOKCUIBI U COIH
xenesa(ll) u xeneza(lll). Ilonmydyenne u npuMeHeHHe kKeje3a U ero CIijaBoB.

Pu3nyecKkue 1 XUMUYECKUE CBOMCTBA MEAU U €€ COCTUHEHUN.

[Tomy4yenue u npuMEeHEHUE MEAN U €€ COEIUHEHNN.

[{uHk: mosnydyeHue, pU3ndecKkue 1 XuMHUYECKHe CBOMCTBA. AM(OTEpHbBIE CBOWCTBA OKCUAA U
TUIPOKCUIA IMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [I[puMeHeHne IMHKa U €r0 COeMHEHU.
OKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILlEHUI: H3yueHue 00pas3IoB
HEMETAJIOB; TopeHue cepsl, hocdopa, xkene3a, MarHus B KUCIOPO/Ie; U3yUyEeHUE KOJIJIEKIIUU
«MeTtaisl U CIIIaBbl»; B3AMMOJICHCTBHE IIEJIOYHBIX U IET0YHO3EMEIBHBIX METAIIIOB C BOJION
(BO3MOYHO HCITOJIb30BaHKE BUIEOMATEPUAJIOB); B3aUMOJICHCTBUE IIMHKA U XKeJle3a C PaCTBOPaMHU
KHCJIOT U IIeJIouell; KayeCTBEHHbIE peaklii Ha HEOpraHU4YeCKHe aHHOHbI, KATUOH BOAOPOJA U
KaTHOHBI METAJIJIOB; B3aUMOJICHCTBUE THAPOKCUIOB aTIOMUHUS U [IMHKA C PaCTBOPaMH KHUCIIOT U
LIEJI0YEH; pelIeHHEe SKCIEPUMEHTANIBHBIX 3a7a4 1o TemaM «l anorens», «Cepa u e€ co-
eAUHEHUs», «A30T U pochop 1 ux coeTMHEHU», «MeTasuibl IIaBHBIX TOATPYyNID, «MeTamibl
MOOOYHBIX TTOATPYIII.

XuUMUs 1 )KU3Hb

Posb xumuu B ob6ecrieyeHH yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA.

[TonsiTve 0 HAY4YHBIX METO/IaX MO3HAHUS U METOJOJIOTUU HAYYHOT'O UCCIIEIOBAHMSL.

Hay4Hble pUHLIMIIBI OpraHU3alMi XMMUYECKOTI0 IPOM3BOACTBA. [IpoMBIIIIIEHHBIE CITOCOOBI
NOJIy4EeHHUsl BXKHEHIINX BELIECTB (Ha IpUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIIOTHI,
MeTaHoia). [IpombliiieHHbIe cIOCOOBI MOTYyYEHHUs METAJUIOB U CIUIAaBOB. XUMHUYECKOE



3arps3HEeHuE OKpYXKaromeil cpensl u ero nocienctsus. [Ipodiema nepepaboTKH OTXOIOB U
0OOYHBIX MPOAYKTOB. Ponb XumMun B oOecrieueHnH SHEpreTHIecKoi oeszomnacHocTy. [TpuHume
«3ENEHON XUMUMN.

XuMmus 1 310pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia UCoab30BaHUS
JIEKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B Pa3BUTUN METUIIMHBI.

XUMUS AL OCHOBHBIE KOMITIOHEHTHI, MUIIEBBIE 100aBKU. Poib xuMun B obecriedueHuu
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u napdromepusie cpenctsa. borroBas xumus. [Ipasuna 6e3onacHoro
UCTIOJIb30BaHUS TPENapaToB ObITOBOM XMMHUU B MIOBCETHEBHON JKU3HU.

XuMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTEIIbHBIC MaTepHabl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. OpraHndeckrue 1 MUHEpaibHbIe y100peHusI.

CoBpeMeHHbIE KOHCTPYKIIHOHHBIE MaTepUaIbl, KPaCKH, CTEKJIO, KepaMuKa. Marepuasl s
ANIEKTPOHUKHU. HaHOTEXHOIOTHH.

Pacuétnbie 3a1aun

Pacuérer: Macchl BemecTBa Wi 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE HITU
00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEILIECTB; MAacChl (00BEMA, KOJTMYECTBA BEIIECTBA)
IPOJYKTOB PEAKIINH, €CIH OJHO U3 BEIIECTB MMEET IMPUMECH; Macchl (00bEMa, KOTMIECTBA
BELIECTBA) IPOAYKTA PEaKIUH, €CJIU OJJHO U3 BELIECTB JIaHO B BUJIE PACTBOpPA C ONpeAeIEHHON
MacCOBOM J0JIEN pPACTBOPEHHOIO BEIIECTBA; MACCOBOM JTOJIM U MOJISIPHOW KOHILIEHTpa- MU
BEIIECTBA B PACTBOPE; JOJIH BBIX0/1a MPOIYKTA PEAKIIUU OT TEOPETHUECKH BOZMOXKHOTO.
MexnpeameTHbIe CBSI3U

Peanu3zanus MexxnpeaMeTHBIX CBs3€H MpU U3yuyeHUH o01Iei 1 HeopraHuyeckoi Xxumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 UCTIONb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHMA, TaK
Y TIOHSTHI, IPUHSATHIX B OTACTBHBIX MTPEIMETaX eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mrre ecTecTBEHHO-HAYYHbIE TOHATHUS: SIBICHUE, HAYIHBIN (PaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJN3, CHHTE3, KJIaCCH(HKAINS, TIEPHOJMIHOCTh, HAOIOICHNE, H3MEPEHHE, SKCIIEPHMEHT,
MO/J1€J1b, MOEINPOBAHNUE.

®wusmka: MaTepusi, MUKPOMHP, MAaKPOMHUD, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, H30TOIIHI,
pPaZlMOaKTHBHOCTb, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
CO- CTOSIHHE BEIIECTBA, WACATbHBIN ra3, PU3nuecKie BeIHINHbI, €IUHHUIIBI H3MEPEHNS,
CKOpPOCTb, dHEPIrHUs, Macca.

buonorus: kineTka, opraHusMm, SKocucTeMa, ouocdepa, MeTadoIM3M, MaKpO- ¥ MUKPOIJIEMEHTHI,
OeTIKH, JKUPBI, YTIIEBO/IbI, HYKIIEHHOBBIE KHCIOTHI, (JePMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U
MOTOK SHEPTHH B YKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLUINBO, PECYPCHI.
TexHONOTHS: XUMHYECKasi TPOMBIIUIEHHOCTh, METAJUTYPTHs, CTPOUTEIILHBIC MaTePHAIIHI,
CeITbCKOXO03SHUCTBEHHOE TTPOM3BOJICTBO, TIHIIEBAs IPOMBIIIUIEHHOCTH, (papMareBTHIecKas
POMBIIICHHOCTb, IPOM3BOJICTBO KOCMETHYECKUX MPETIapaToB, MPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MaTCpUaIOB, JICKTPOHHAA IMIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.

I[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A YYEBHOI'O ITPEJIMETA « XMW S »
®I'OC COO ycranaBimuBaeT TpeOOBAaHUS K pe3ybTaTaM OCBOCHHS OOYJAIOIITUMHUCS ITPOTpaMM
cpeaHero odmiero 06pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U IIpeaMeTHbIM. HayuHo-
METOMYECKOW OCHOBOH /7Sl pa3paObO0TKH MJIaHUPYEMbIX PE3yJIbTaTOB OCBOEHUS MPOrpaMm



CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.
JIMYHOCTHBLIE PE3VYJIbTATHI

B cooTBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IOAXOJA0M B CTPYKTYPC JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEIHET0 001ero oopa3oBaHus
BBIJICTICHBI CJICYIOIINE COCTABIISIONINE: OCO3HAHNE 00yUYAIONTUMUCS POCCHICKON TPa TaHCKOU
UJICHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEICIICHHIO;
HAJIMYME MOTUBAIMH K 00yYEHHIO; TOTOBHOCTH U CIIOCOOHOCTH 00Y4YaIOLINXCS
PYKOBOACTBOBATHCA NPUHATHIMU B OGH_ICCTBC IMpaBHUJIaMH U HOPMaMH IIOBCACHUS; HAJTTMINC
NPaBOCO3HAHUS, SKOJIOTUYECKOH KYJIbTYpBI; CHOCOOHOCTh CTABUTH IIETH U CTPOUTH )KU3HEHHBIC
IIJIAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUSD» OTPAXKatoT COPMHUPOBAHHOCTD OIIBITA
MIO3HABATEIBHON U MPAKTHYECKON JEeSITEIHHOCTH 00yYaroIUXCs B POIECCe peann3anuu oopa-
30BaTeIILHOM ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH.

1. I'pasknaHCKOro BOCIIUTAHHUS:

— OCO3HaHUs 00YYaIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHUSI
K 3aKOHY U IIPaBOIOPSIKY;

— MNpEACTABJICHUA O CONUAJIBHBIX HOPMaX U IpaBUjIaxX MEKINIHOCTHBIX OTHONIEHUU B
KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIbHOCTHU IIPHU CO3AaAHUHN y‘-Ie6HBIX IIPOCKTOB,
PCICHUN y‘IC6HI>IX W ITO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

— CHOCO6HOCTI/I IMIOHUMAThb U IIPUHHUMATb MOTUBBI, HAMCPCHU, JIOTUKY U apIr'YMCHTLI
JIPYTUX IPU aHAJINU3€ Pa3INYHbIX BUJIOB YUeOHOU 1A TEIbHOCTH;

2. [TaTpnoTHYEeCcKOro BOCIIUTAHUS:

— HEHHOCTHOI'O OTHOMICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICAUTO OTEUECTBEHHOU
XHUMHU;

— YBa)KEHUS K TPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH H MTPAKTUIECKOTO TPHIIOKEHUS
XUMHHU, OCO3HAHUA TOI'0, YTO JAHHBIC HAYKH €CTh PE3YIbTaT JJIUTCIbHBIX Ha6HIO)1€HI/II>'I,
KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHEIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IPaKTUKOB,

— HHTEPCCA U MMO3HABATCIIBHBIX MOTHBOB B MMOJIYUYCHUH W TOCIICAYIOIIEM aHAJIN3EC
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHONW XUMHUH;

3. JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

— HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IMMOBEACHU,

— CIIOCOOHOCTH OLCHMUBATH CUTYyallUH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHHUAMHA, U
NPUHUMATh OCO3HAHHBIE PELICHU, OPUEHTUPYACH Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI U
[ICHHOCTH;

— TOTOBHOCTH OIICHUBATH CBOE MMOBCACHUEC U MMOCTYIIKHN CBOUX TOBapI/IHIeﬁ C HOSI/IHI/II\/'I
HPABCTBCHHBIX U ITPABOBBIX HOPM H C y‘-IéTOM OCO3HAaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4. @opMHpOBaHUS KYJIbTYpHI 310POBbS:

— TMOHUMaHUS IIEHHOCTEN 3I0POBOT0 U 0€30MMacCHOT0 00pasa KU3HU; HEOOXOIUMOCTH
OTBETCTBCHHOT'O OTHOIIICHUA K CO6CTBCHHOMy (bPISI/I‘—IeCKOMy H IICUXUYCCKOMY 310POBBIO;

— coOJTr0IeHUsI PaBHIT O€30MaCHOTO OOpaIeHUS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM
KU3HU, B TPYJOBOU J€STENbHOCTH;

— MOHUMAaHUS LIEHHOCTH MPAaBWJI MHAUBHUIYAJLHOTO M KOJUIEKTUBHOTO 0€3011acHOr0
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIO/IEH; OCO3HAHUS MTOCIEICTBUI U



HETPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHNS ANKOT0JIsl, HAPKOTHKOB, KypEHHS);
5. TpynoBoro BocnuTaHus:
— KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIEA0BATENbCKON JEATEIBHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX AEATEIbHOCTH;
— YCTAaHOBKHU Ha aKTMBHOE Y4aCTHE B PELICHUH IIPAKTUYECKUX 3a1a4 COLUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);
— MHTEpeca K MPAKTUYECKOMY U3YyUEHHIO MPO(eccHii pa3inyHoOro poja, B TOM YHCJe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

—  YBaXeHUs K TPYyLY, JIOASIM TpyZAa U pe3ybTaTaM TPYJAOBOU NEATEIbHOCTH;
— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAJILHOM TPaeKTOpUHN 00pa3oBaHus,
Oyaymieit mpodeccuu U peaan3ai COOCTBEHHBIX )KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;
6. DKOJIOTUYECKOTO BOCTIUTAHUS
— 9KOJIOTMUYECKHU 11€1€C000pa3HOro OTHOLIEHUS K IPUPO/IE KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;
— IIOHUMAaHHUS IN100AJIbHOTO XapaKTepa HKOJIOTMYECKUX NMPoOsIeM, BIUSHUSA IKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;
— OCO3HaHUs HEOOXOJMMOCTH UCIOIb30BaHUS JTOCTHKEHUN XUMUH ISl PELLIEHUS] BOIIPOCOB
PalMOHAIBHOTO IIPUPOJOIIOIB30BAHNS;
— AKTUBHOT'O HENPUATHUSA ACUCTBUM, IPUHOCAILNX BPE OKPYKAOLIEH IPUPOAHON cpee,
YMEHHMSI IPOTHO3UPOBATH HEOJATONIPUSITHBIE 3KOJIOTHUYECKHE MTOCIIEACTBUS NPEAIPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;
— HaJIM4Ms Pa3BUTOTO HKOJIOTUYECKOTO MBIIUIECHHUS, SKOJIOTHYECKON KYJIbTYpPBbI, OIbITa
JIEATEIbHOCTH SKOJIOTMYECKOM HAMPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM 1 COLIMATIbHON MPaKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IPOTUBOCTOATH UAEOJIOTHH XeMohoouu;
7. [lenHOCTH Hay4YHOTO ITO3HAHMS:
— MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTHUKHY;
— MMOHUMAaHHUS crieNUu(UKU XUMHUH KaK HayKH, OCO3HaHUA €€ posid B HOpMHUPOBaAHUU
PalMOHATILHOTO HAYYHOTO MBIIUIEHHUS, CO3/IaHUH 1I€JIOCTHOTO MIPEJICTABICHUS 00 OKpYXKaloIIeM
MHUpE KaK O €JUHCTBE MMPUPO/IbI U YEIOBEKA, B TO3HAHUH IIPUPOIHBIX 3aKOHOMEPHOCTEN U
peleHny IpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;
— yOeXXIEHHOCTH B 0CO00H 3HAYMMOCTH XHUMHUH JIJIS COBPEMEHHOM ITUBUIIN3AIIUN: B €€
FYMaHHUCTUYECKOW HAIIPAaBIEHHOCTU U BaXKHOM POJIM B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpBI, B pEIICHUU [TI00ATBHBIX TPOOJIEM YCTONYHNBOIO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, YHEPTETUUECKOMU, TTUIIEBON M YKOJIOTHYECKOM 0€30MMaCHOCTH, B Pa3BUTUH METUIIUHEI,
o0ecreyeHny yCIoBUI YCIEIIHOTO TPyia U SKOJIOTUYECKH KOMGPOPTHOM KU3HU KaXA0Tr0 WieHa
00111eCTBa;
— €CTECTBEHHO-HAyYHON T'PaMOTHOCTH: IOHUMAaHUs CYIIIHOCTH METOJIOB ITO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh M0OJIydaeMble 3HAHUS [
aHayK3a U 00BACHEHUS SBJICHUM OKPYXKAIOIIET0 MUPa U MPOUCXOIALINX B HEM U3MEHEHUII;
yYMEHHsI JIelaTh 000CHOBaHHbBIE 3aKJIIOUYEHHUS] HA OCHOBE HAyYHBIX ()aKTOB U UMEIONINXCS JaHHBIX
C LEJNBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;



— CIOCOOHOCTH CaMOCTOATENBHO HCIIOIB30BaTh XMMUYECKHUE 3HAHUS [T PELICHUS
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

— UHTEpEca K NO3HAHUIO, UCCIIEN0BATENbCKON EATENbHOCTH;

— TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTHBHOMY IIOJIYYE€HHUIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSIMU;

— MHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3InYHbIX chepax nmpodheccuoHaIbHON
JESTEIIbHOCTH.

METAITIPEJJMETHBIE PE3VYJIbTATBI

MertarnpenmMeTHble pe3yIbTaThl OCBOSHHS YU€OHOTO MpeaMeTa

«XuMUS» Ha YPOBHE CpeHEro o0miero 00pa3oBaHus BKIIOYAIOT: 3HAUMMBIE 17151 OpMUPOBaHUS
MHUPOBO33PEHUS 00YJAIOMINXCS MEKINCIUTUIMHAPHBIC (MEXKIPEAMETHBIE) OOLICHAYYHBIC
MOHSATHS, OTPAKAIOUIHNE [IEIOCTHOCTh HAYYHOW KaPTUHBI MUPA U CIICHU(PHUKY METO0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIEeCTBO, SHEPTUs, SIBJICHHE, TPOLIECC,
CUCTEMa, HAy4YHBIH (DaKT, MIPUHILIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUSl, UCCIIEJOBAHHE,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIp.); YHUBEPCAIbHbIC YUeOHbIe TEHCTBHS
(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE, PETYJISITUBHBIE), 0OecneunBaroniie (GopMUpoBaHHe
(GYHKIMOHATIBHON IPaMOTHOCTH M COIIMATBHON KOMIIETEHIIUH 00YUYaIOIIMXCsl; CIIOCOOHOCTD
00y4aroluXxcsi UCTI0JIb30BaTh OCBOCHHbIE MEXKAUCIIUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJIbHbIE YIeOHBIC ICHCTBHS B TO3HABATEIBHON U COLMAIBHON PAKTUKE.
MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIAJIEHUE YHUBEPCATIbHBIMU Y4€OHBIMU
M03HABATENIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBnazeHre yHUBEpCAIbHBIMU YU4EOHBIMH IT03HABATEIbHBIMU JCHCTBUSAMMU:

1. ba3oBEIMH JIOTHYECKUMU TEUCTBUSIMA

— CaMOCTOSITENILHO (POPMYJIUPOBAThH U aKTyaIU3UpOBaTh NIpoOJIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE; ONPEEINIATh LEIH JesTEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUH UX
JIOCTUKEHUS, COOTHOCUTD PE3YJbTaThl AESITEIbHOCTH C TIOCTABJICHHBIMU LIENISIMU;

— WCIOJIb30BaTh IPU OCBOCHUHU 3HAHUM MPUEMBI IOTUYECKOTO MBIIIJIEHHS: BBIIEIATh
XapaKTepHble MPU3HAKU MOHATUN U YCTAaHABIMBATh UX B3aUMOCBSI3b, HCIIOIb30BaTh
COOTBETCTBYIOILIME OHITUS sl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUIA;

— BBIOMpATh OCHOBAHUS M KPUTEPUH I KJIACCU(UKALIMY BELIECTB U XUMHUYECKHUX
peaKIuii;

— YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

— CTPOUTH JIOTUYECKUE PACCyKACHUs (MHIYKTUBHbIE, IeyKTUBHbBIE, 10 aHAJIIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMBbIX SIBICHUAX, OPMYIMPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

— MIPUMEHSTH B IIPOLIECCEe TO3HAHMSI UCII0JIb3yeMbIE B XUMUHN CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE MPECTABICHUS — XUMHUYECKUN 3HaK (CUMBOJI)
3IIeMEHTa, XUMudeckas popmysia, ypaBHEHHE XUMHUUECKON peakllMi — MPHU PEHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHSATh Ha3BaHHBIE MOJI€IbHbIE TIPEICTABICHUS
JUTSI BBISIBJIEHUS] XapaKTEPHBIX MPU3HAKOB U3Y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

2. BbazoBeIMH Hcciien0BaTENbCKUMHA IEUCTBUSIMU

— BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O IIO3HAHUS BELECTB U XMMUYECKHUX PEaKIHii;

— (GbopMyIMpOBAaTh L€ U 33Jja4d UCCIIE0BAHNUS, UCIIOJIb30BaTh IOCTABIEHHBIE U



CaMOCTOSTENILHO C(OPMYITHUPOBAHHBIE BOIPOCHI B KAUECTBE HMHCTPYMEHTA MO3HAHUS 1 OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

— BJIa/IETh HAaBBIKAMU CAMOCTOSITEJILHOTO INIAHUPOBAHUS U IPOBEICHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM IIPOIecca, CaMOCTOSITEIBHO
IPOTHO3UPOBATH €0 pe3yabTaT, GOPMYIUPOBATH OOOOIIECHHS U BEIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHUS, COCTABIISATH 00OCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

— MPUOOPETATh OIMBIT YICHUYECKOW HCCIEIOBATEILCKON U TIPOSKTHOM e TEIIbHOCTH,
HPOSIBJIATH CLIOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB [103HAHUS;

3. [Tpuémamu paboTtsl ¢ uHGOpMaLKEit

— OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHPOPMALMK (HAyYHONONYJIsipHast
JUTEepaTypa XUMHUYECKOTO COIEp KaHUsI, CIIPaBOYHbIE TOcOOUs, pecypcsl IHTepHETa),
aHATM3UPOBATh HH(OPMAIIMIO PA3INYHBIX BUAOB U (POPM MPEICTaBICHUS, KPUTUICCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

— (bopMyIHpOBATH 3aIIPOCHI M TPUMEHSTh Pa3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOpE
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

— pUOOPETATh OMBIT MCIIOIBE30BAaHMS WH()OPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

— CaMOCTOSITENTFHO BEIOMPATh ONTUMAIBHYIO (hOpMY IpeCcTaBIeHU HHPOPMALIUHU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH H T. I1.);

— MCIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA NPU pabOTe C XUMHUECKOMN
uH(opMaIuen: MPUMEHATh MEeKIIPEAMETHBIC ((PU3NIECKHE U MAaTEMAaTUYECKHE) 3HAKU U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

— HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISITHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSMU:

— 3aJlaBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOIl TEMbI B X0O/i€ JUAJIOTa U/UJIH TUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYIUPOBATH CBOM NMPEAIOKEHNS OTHOCUTENBHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

— BBICTYIIATh C MIPE3EHTAIMEN pe3yIbTaTOB MO3HABATEIbHON JESTEIbHOCTH, TOJTYUYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU XUMUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM pabOTHI M0 MCCIIEI0BAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanuzanuy yueOHOro mpoekTa, 1 GopMyIupoBaTh BBIBOJIBI 110 pe3ybTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMH MyTEM COTJIACOBAHUS TMO3UITUI B X0/1e 00CYX ACHUS 1 0OMEHAa MHCHHSIMHU.
OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU AEHCTBUSIMMU:

— CaMOCTOSITENILHO MJIAHUPOBATh M OCYILIECTBIISATH CBOIO TO3HABATENIbHYIO €SI TETbHOCTD,
omnpezenss e€ 1eu U 3aJa4u, KOHTPOJIUPOBATh U M0 MEpe HEOOXOIMMOCTH KOPPEKTUPOBATh
npeyiaraeMplii aJITOPUTM JIEHCTBUN TNPHU BBITOJHEHUHU YUEOHBIX U HCCIIE0BATEIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIOCOO UX PELIEHUs C YUETOM MOIYUeHHUS] HOBBIX 3HAHUHN O
BEIIECTBaX U XUMUYECKUX PEAKLUsX;

— OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIEHKH.
I[TPEJMETHBIE PE3YJIBTATEI

[TpeameTHbIE pe3ynbTaThl 0OcBoeHUs porpammMbl COO 1Mo XMMHUH Ha YTITYOJIEHHOM YPOBHE
BKJIIOYAIOT: crieruduieckue sl yueOHOro npeamera « XUMus» HaydyHble 3HAHUSI, YMEHUS U



CHOCOOBI ACUCTBUI 110 OCBOCHHUIO, UHTEPIIPETAIIMU U TPEOOPA30BAHUIO 3HAHUH, BHIBI
JESITeILHOCTH IO MOTYYSHHUIO HOBOTO 3HAHHS U MPUMEHEHUIO 3HAHUW B PA3IIMUHBIX YI€OHBIX
CUTYalHsIX, 4 TAKKE B PEAIbHBIX )KU3HEHHBIX CUTyallMsX, CBA3aHHBIX C XUMHUEN. B mporpamme
IIPEAMETHBIC PE3YJILTATHI IIPEACTABIICHBI 110 TOAAM U3Y4YCHMUS.

10 KIJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

1) c(OPMHPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYCHUU OPTaHMYECKOM XUMUU B
CHCTEME €CTECTBEHHBIX HAayK M €€ PO B 00eCIEUeHUH YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHrur IPOoOIIeM IKOJIOTUIECKOM, YHEPTeTHUECKOHN 1 MUIIEBOM 0€30IaCHOCTH, B PA3BUTUU
MEAMILIMHBI, CO3/JaHUU HOBBIX MaTEPUaIOB, HOBbIX HICTOUHUKOB SHEPIUH, B 00ECTIEUEHUHN
PaLMOHATIBHOTO TPUPOIONIONIB30BaHus, B (HOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpPhI
YeJIOBEKa, a TAKXKE IKOJIOTMUECKH 000CHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO U
MIPUPOJHOM CpelIE;

2) BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPask BKIKOYAET: OCHOBOIIOJIATAIOIIHE
MOHATHUS — XUMHUYCCKHIA JIEMCHT, aTOM, PO U JJIEKTPOHHAs 000J10YKa aToma, S-, p-, d-
aTOMHBIE OpOUTAIIN, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUAN3ALNS aTOMHBIX
opOuTainei, MOH, MOJIEKYJIa, BAJIGHTHOCTb, JJIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHNUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIM 00bEM, YIIIEpOJHBIN CKEJIET,
(GyHKIMOHaIbHAs TPYIIa, paAuKal, CTPYKTypHbIe (popMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), N30MEpHsI CTPYKTYPHAsl U IPOCTPAHCTBEHHAs (TeOMeTpudecKas, ONTH4ecKast),
MU30MEpBbI, TOMOJIOTHYECKUH PsAJl, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPO- U a30TCOACpKALINE
OpraHUYECKHE COEANHEHUSI, MOHOMED, IIOJIUMEDP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUST; TEOpUH, 3aKOHBI (Iepuoanyeckuii 3akoH J1. 1. Menneneesa, Teopust CTpOCHHS
opraHuueckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BELLIECTB, 3aKOH
COXpaHEHHUsI U IPEBPALLCHHS] SHEPTUU MPU XUMUUYECKUX PEAKIINAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IIOHUMAHMS
MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJIEHUI; MPEICTaBICHUS O MEXaHU3MaX
XUMHYECKHUX PEAKIUI, TEPMOJUHAMUYECKNX U KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUsI, O B3AHMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKY/IaX (MHIyKTUBHBIN U
Me3oMepHbIi 3¢ dexTsl, opueHTanTsl | u Il poga); dpakrosornyeckne cBeIeHHs O CBOWCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€301aCHOM MCIOJIb30BaHUHU BaXKHEUIINX OPraHU4YEeCKUX BEIIECTB B OBITY
U TIPAKTUYECKOM J1eATEeNbHOCTH YeIoBeKa, OOUIMX HayYHBIX IPUHLIUIIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMepe MPOU3BOACTBA METAaHOJIa, IEPEPa0OTKU HEPTH );

3) c(hOpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTePHbIC MPU3HAKH MTOHATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLINE OHATHUS IIPU ONMCAaHUA
COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COCANHEHUN;

4) c(OpPMUPOBAHHOCTh YMEHUH: HCIOIb30BaTh XUMUUYECKYIO CUMBOJIMKY ISl COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (GOPMYIT
OPraHUYEeCKHUX BEIIECTB; COCTABIATh YPABHEHUSI XUMHUYECKUX PEAKIIUN U PACKPBIBATH UX
CYIIHOCTB: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI ITOCPEICTBOM COCTABIICHUS
AJIIEKTPOHHOTO OajaHca dTHX PEaKINii; peaKIiil HOHHOTO OOMeHa MyTéM COCTaBJICHUS UX
MTOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHEHUM; N3TOTABIMBATh MOJEIHN MOJIEKYJ OPTaHUYECKUX
BEILECTB JUIsl WILTIOCTPALUHA UX XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

5) c(OpPMUPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAITICKHOCTh U3yYEHHBIX



OpPraHMYECKUX BEIIECTB MO UX COCTaBY U CTPOSHUIO K ONpeeNEHHOMY KiacCy/Tpynie
COCIMHEHUH, TaBaTh UM Ha3BaHUs N0 cucremarnyeckoit HomeHknarype (IUPAC) u npuBoanTh
TPUBUAJIbHBIE Ha3BAHUS JJISl OTJEJIbHBIX IIPEICTABUTENIEH OPraHMUECKUX BEIIECTB (3TUJIEH,
alleTUJICH, TOIYOJ, TIUIEPUH, STHICHIIIUKOIb, (PeHO, (POpMaNIbIETH/, alleTAIbICTUI, Al[eTOH,
MypaBbHHas KMCIIOTA, YKCYCHAs KUCJIO0Ta, CTEAPUHOBAs, OJIEMHOBAs, 1aJIbMUTUHOBASI KMCIIOTBI,
TJIMIHH, JTJaHUH, MAJIbT03a, (PYKTO3a, aHIJIUH, TUBHHUI, U30TPEH, XJIOPOIIPEH, CTUPOJ U JP.);
6) c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUJ XUMHUECKON CBSI3M B OPTaHUYECKUX
COEIMHEHUAX (KOBaJIEHTHAsl U MOHHAs CBS3b, G- U M1-CBSA3b, BOJOPO/IHAS CBS3b);

7) c(OPMHPOBAHHOCTH YMEHUSI IPHUMEHSTH IOJIOKEHUS TEOPUU CTPOSHUS OPraHUYECKIX
BeriecTB A. M. bytiepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIESCTB OT UX COCTaBa
CTPOCHMUS;

8) c(OPMHPOBAHHOCTh YMEHHH XapaKTEepU30BaTh COCTaB, CTPOCHHE, PU3UIECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENECH pa3IMUYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB:
AJIKaHOB, IUKJIOAJIKAHOB, AJIKEHOB, aJIKaIMEHOB, aJIKNHOB, APOMATUYECKUX YTIIEBOIOPOIOB,
CIIUPTOB, aJIbJIETUI0B, KETOHOB, KAPOOHOBBIX KUCJIOT, IPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHUCIIOT, O€JIKOB, YIJI€BOJIOB (MOHO-, AU~ U IOJUCAXapHUI0B);
WUTIOCTPUPOBATh TEHETUUECKYIO CBSA3b MEKY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIUi ¢ UCTIONIBb30BaHUEM CTPYKTYPHBIX (OpMYT;

9) c(OPMHPOBAHHOCTH YMEHHUS ITOATBEPKAATH HA KOHKPETHBIX MPHUMEPaX XapaKkTep
3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPaTHOCTHU U TUIIA
KOBaJIEHTHOM CBS3U (0- U I-CBSI31), B3AUMHOTO BJIMSHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;
10)  chopMHPOBAHHOCTH YMEHUS XapaKTePH30BaTh UCTOUYHUKH YTIIICBOAOPOIHOTO ChIPhS
(HedTb, MPUPOHBII ra3, yrojb), CIOCOObI €ro NepepadoTKU U MPAKTUUECKOE IPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

11)  chopMHUPOBAHHOCTH BIIAJICHHUS CHCTEMOM 3HAHHN O €CTECTBEHHO-HAYYHBIX METOIaX
MO3HaHUS — HAOII0ACHUN, U3MEPEHUH, MOJIETTUPOBAHUH, SKCIIEPUMEHTE (PEATLHOM U
MBICJIEHHOM) M YMEHUSI IPUMEHATDH 3TH 3HaHUs; CPOPMUPOBAHHOCTh YMEHUS IPUMEHSTh
OCHOBHbIE ONIEPALU MBICITUTENBHOMN IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHE,
0000111eH1e, CHCTEMATU3AIIIO, BBISIBIIEHUE IPUYNHHO-CIIEICTBEHHBIX CBS3€H — JI U3Y4YEHUS
CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLIN;

12)  chopMHUPOBAHHOCTH YMEHHUIl: BBISBISATH B3aUMOCBSI3b XUMUYCCKUX 3HAHUN C TIOHATHIMH
U TIPEJICTABJICHUSMHU JAPYTUX €CTECTBEHHO-HAYUHBIX MTPEIMETOB /17151 00Jiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTEpPUAIbHOTO €IUHCTBA MUPA; UCIOIb30BaTh CUCTEMHBIE 3HAHUSI 110
OpraHUYECKON XUMUU JJIs1 OOBSICHEHHS U TPOTHO3UPOBAHUS SBJICHHUM, UMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOY;

13)  chopMHPOBAHHOCTH YMEHHUIl: MPOBOAUTH PACYETHI IO XUMHUYESCKUM (OpMyJIaM U
YpaBHEHUSAM XMMHUYECKHUX PEaKIMi ¢ UCTIOIb30BaHUEM (PU3NYECKUX BEINYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacuéThl MO0 HAXOXKJICHUIO XUMUYECKOH (POPMyITbI BEIIeCTBA IO U3BECTHBIM MACCOBBIM JI0JISIM
XUMHUYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

14)  chopMHUPOBAHHOCTH YMEHHUIl: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C MO3UIIUI
9KOJIOTMYECKOI 0€30MacHOCTH MOCIEACTBUS OBITOBON U MPOU3BOJCTBEHHON AEATEIbHOCTH
YeJI0BEKa, CBA3aHHOMU C nepepabOTKOMN BEIECTB; UCII0JIb30BaTh OJyYEHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIEHUH TPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHEH;



15)  chopMHPOBaHHOCTH YMEHUIl: CAMOCTOSITEIBHO TUIAHUPOBATh U MPOBOIUTH XUMHUYCCKUN
AKCIEPUMEHT (TIOJyYEHHE U U3YYEHHUE CBOMCTB OPraHNYECKUX BELIECTB, KAUECTBEHHBIE PEAKIIUU
YIIIEBOIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOAEPKALINX OPraHUUYECKUX BEIIECTB,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 110 PACIIO3HABAHUIO OPraHUYECKUX BELIECTB) C
coO0JIIO/IEeHHEM TIPaBUII OE30MacHOT0 OOPAIIEHNUS C BEIECTBAMH U J1a00paTOPHBIM
o0opynoBanueMm, (hOpMyIUpOBATh LENIb UCCIEIOBAHUSA, TIPEACTABIATh B PA3IU4YHON (hopme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIECHUBATh UX JIOCTOBEPHOCTH;

16)  chopMHPOBAHHOCTH YMEHHUIl: COOIIOAATH MPABUIIA SKOJIOTUUECKH LIEJIECO00Pa3HOT0
NOBEJICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B LENSAX COXPAHEHUS CBOETO 3/10POBbS,
OKpYKaroIllel NPUPOIHON CPeIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS; OCO3HABATH
OIIACHOCTb TOKCUYECKOTO JIEHCTBUS Ha KUBbIE OPTaHU3MBbl ONPEAETIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMast cMbIcal nokazarens [1JIK; ananusupoats 11€51€c000pa3HOCTh TPUMEHEHUS
OpPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHHSI COOTHOIICHUS PUCK-
110J1b34;

17)  chopMHUPOBAHHOCTH YMEHHIl: OCYIIECTBIIATH IIEJICHANPABICHHBII TOUCK XUMUYECKON
uH(pOpMaLMU B Pa3JINYHBIX UCTOUYHMKAX (Hay4Has U yueOHO-HayuyHas iqureparypa, CMU,
WHTepHeT u 11p.), KpUTHYECKH aHAIM3UPOBATH XUMUUECKYIO HH(OpMAIIHIO, IepepadaThIBaTh €€
Y UCTIOJh30BaTh B COOTBETCTBHH C TIOCTABIICHHOW yU4eOHOU 3a1auei.

11 KIJIACC

[TpenmeTrHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHIeCcKasi XUMHSD OTPaXKaroT:

1) c(OPMHPOBAHHOCTH MPEACTABICHUI: O MAaTEPHAIHLHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH SIBJICHUM MPUPOABI; O MECTE U 3HAUEHUU XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ PO B 00€CIIeYeHNH YCTOMYHUBOIO Pa3BUTHS, B PELIEHUH ITPOOIIeM
HKOJIOTMYECKOH, SHEPreTHYeCKON U MUILEBOI 0€301aCHOCTH, B Pa3BUTHU MEAUIIMHBI, CO3/IaHUU
HOBBIX MaTe pUaJlOB, HOBBIX HCTOYHUKOB 3HEPTUH, B 00ECIIEUEHNHU PALIMOHAIIBHOTO
IPUPOIONOIL30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUS U 00ILEH KYJIbTYphl UEIOBEKA, a TAKXKE
AKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

2) c(OPMHUPOBAHHOCTb BJIAJICHUS] CHCTEMOM XUMUYECKUX 3HAHUHN, KOTOPasl BKJIIOYAET:
OCHOBOIIOJIAraolye MOHATUS — XUMHUYECKUIN AJIEMEHT, aTOM, p0O aTOMa, U30TOIIbI,
3JIEKTPOHHAst 000JI0UKa aToma, S-, P-, d-aTOMHBIE OpOUTAITH, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aTOMa, TMOpUIN3aliis aTOMHBIX OpOuTaliel, MOH, MOJIEKYJ1a, BAJIEGHTHOCTb,
AIIEKTPOOTPHUILIATEIHLHOCTD, CTETIEHb OKUCIICHUS, XUMUUYECKas CBSA3b (KOBaJIEHTHAs!, HOHHAs,
MeTaJlJI4ecKasi, BOAOPOIHAs ), KpUCTAININYecKas peréTka, XuMudeckas peakiius, pacTBop,
AIIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAs JTUCCOLUAIUS, CTETIEHb AUCCOLUAIIIH,
BOJIOPOHBIN MTOKA3aTeNb, OKUCINUTETh, BOCCTAHOBHUTEIb, TEIJIOBOU d(PPEKT XUMHUUIECKOH
peaxkuu, CKOpoCcTb XMMHUYECKOM peakliiy, XMMUYECKOe PaBHOBECHE; TEOPUHU U 3aKOHBI (Teopus
ANEKTPOIUTUYECKON AUCCOIMAlNN, Ieproanueckuid 3akoH [[. 1. MenneneeBa, 3aKkoH
COXpaHEHHUsI MaCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALEHUS SHEPTUU TPU XUMHUUECKHUX
peaxusx, 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOLIUX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, MUPOBO33pEHUYECKHIE 3HAHMUSI, JISKAIIE B OCHOBE TOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHH; COBPEMEHHBIE NMPECTABIECHUS O CTPOSHUU
BElIeCTBa Ha aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM YPOBHSX; IPEICTABJICHUS O
MeXaHM3MaX XUMHUYECKUX PeaKlUii, TepPMOJANHA MUYECKIX U KHHETHYECKHX 3aKOHOMEPHOCTSIX
UX MMPOTEKAHUS, 0 XUMUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX;



(akTOIOTHUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYCHUN U O€3011aCHOM UCTIOIb30BAHUH
BO)XHEHIINX HEOPraHUYECKUX BEIECTB B OBITY U MPAKTHUECKON JAEITEIHHOCTH YEI0BEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

3) c(hOPMHUPOBAHHOCTh YMEHUI: BBISBIIATH XapaKTePHbIC IPU3HAKY TIOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE ITOHATHSI IIPU ONUCAHUU
HEOPraHMYECKUX BEIECTB U UX IIPEBPALLCHHUI;

4) c(OPMHPOBAHHOCTH YMEHHSI UCIOIB30BATH XUMUYECKYIO CUMBOJIUKY JUISI COCTABJICHUS
(bopMyI1 BenecTB M ypaBHEHU XMMHUYECKUX PEAKLUI; CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIECTB;

5) c(OPMHPOBAHHOCTH YMEHUS ONPEICIATh BAJICHTHOCTh M CTENICHb OKUCIICHHS
XUMHUUYECKHX 3JIEMEHTOB B COEIMHEHUSX; BUJ XUMUYECKOM CBs3H (KOBaJIEHTHAs, HMOHHAS,
MeTaJIJIMY€eCKast, BOAOPOIHAs ); TUIl KPUCTAIIINYECKON PEIIETKHM KOHKPETHOTO BEIIECTBA;

6) c(OPMHPOBAHHOCTH YMEHUS OOBSACHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHUJA
XUMHUYECKOH CBSI3M U THIA KPUCTAINIMYECKON PEeIIETKH, OOMEHHBINH U TOHOPHO-AKIIENTOPHBIN
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBSI3H;

7) c(OPMHPOBAHHOCTH YMEHHI: KJIAaCCU(PUIIMPOBATH: HEOPTAHUYECKUE BEIIECTBA MO UX
COCTaBY; XUMHUYECKUE PEAKIIMH 10 PA3IUYHBIM IPU3HAKAM (YUCILy U COCTaBY PEarupyrouimux
BEIIIECTB, TEIUNIOBOMY () (DEKTy peaKkinu, N3MEHEHHUIO CTETICHEH OKUCIICHHS HJIIEMEHTOB,
00paTUMOCTH, Y4aCTHIO KaTaJau3aTopa U T. II.); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U
KPUTEPHH 151 KIacCU(PUKAIINH N3Y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIINIA;

8) c(hOpPMHUPOBAHHOCTh YMEHUS PACKPHIBATh CMBICIT IEPHOANYECKOTo 3akoHa J[. U.
MenzeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

9) c(OpPMHUPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh AEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHYECKHX 3JIEMEHTOB NepBOro— uerBéproro nepuoaos [lepunoauueckoii cucremst 1. 1.
Memnzeneesa, UCTIONb3YsI MOHATHUS «IHEPTrETHUECKUE YPOBHUY, «IHEPTeTUUECKUE TOAYPOBHUY,
«S-, p-, d-aToMHBIC OpPOUTAIINY, KOCHOBHOE M BO30YKIEHHOE YHEPTETHYCCKHUE COCTOSTHUS
aTOMay; OOBSICHATH 3AKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUECKUX 3JIEMEHTOB U UX
COeMHEeHNH 1o nepuoaam u rpynmam llepuoandeckoit cucremsl 1. 1. Menaeneesa, BaleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

10)  cdopMHPOBAHHOCTH YMEHHIA: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUICCKHE
CBOICTBa BEILLIECTB PA3JIMYHBIX KJIACCOB; MOJITBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBA3H
MeEX/1y HEOPraHUYECKMMH BEIIeCTBAMU C IIOMOILBbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKkImii;

11)  chopMHUPOBAHHOCTH YMEHUS PACKPHIBATH CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AIEKTPOHHOIO OajlaHca 3TUX peaKlUi; peakuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMN; PeaKIIii
TUIPOJIN3A; peakuil KoMIIeKcooOpa3oBaHusl (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIUHKA U
AITIOMHUHHUS);

12)  chopMHPOBAHHOCTH YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
peaxiuil ¢ y4€TOM MX IHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XUMHU-
YECKOM peaklMu B 3aBUCHMOCTH OT Pa3IMYHbIX (DAKTOPOB, a TAKXKE XapaKTep CMELECHUS
XUMHUYECKOTO PAaBHOBECHUSI 10T BIUSHUEM BHEIIHUX Bo3nericTBui (nmpuniun Jle [llaTense);

13)  chopMHPOBAHHOCTH YMCHHSI XapaKTEPHU30BaTh XMMUYECKHE PEAKIINH, JICKAIIHE B OCHOBE



MPOMBINIJICHHOTO TTOJTyYEHUsI CEPHOM KUCIIOTHI, aMMHAaKa, 00IINe HAyIHbIC TTPUHIIUIIBI
XUMHUYECKHX MPOU3BOJICTB; L1€I€CO00Pa3HOCTh MPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUSI PUCK-TIOJIB3a;

14)  chopMHUPOBaHHOCTH BIIAJICHHUS CHCTEMOM 3HAaHUI O METOJIaX HAyYHOTO MO3HAHHS
SBJIEHUH TPUPOJIbl — HAOJII0/IEHUE, U3MEPEHUE, MOJECINPOBAHNE, SKCIIEPUMEHT (peanbHbIN U
MBICJICHHBIN ), UICTIOJIb3YEMbIX B €CTECTBEHHBIX HAYKAX; YMEHUS IPUMEHATH 3TU 3HAHUS TIPU
HKCIIEPUMEHTAIBHOM HCCIICIOBAHUH BEUIECTB U JUIsI OOBSCHEHUS XUMUYECKUX SIBIICHUM,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH 1E€ATENbHOCTH Y€JIOBEKA U B IOBCEIHEBHOM KU3HH,
15)  chopMHPOBAHHOCTH YMEHHSI BBISBIIATh B3aUMOCBS3b XUMUYCCKUX 3HAHHUN C TOHSATHIMHU U
NPEJCTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX MTPEIMETOB /J1s1 00Jiee OCO3HAHHOTO
[OHMMAaHUS MaTEPUATILHOTO €JUHCTBA MUPA;

16)  chopMHPOBAHHOCTH YMEHUS MPOBOIUTH PACUETHI: C HCIOIb30BAHUEM TOHITUI
«MaccoBasi J0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALM»; MacChl BELLIECTBA WU
00BEMa raza 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU 00BbEMY OJITHOTO U3
YYaCTBYIOUIMX B PEaKIMH BEUIECTB; TEIIOBOTO 3 dekra peakunu; 3HaUCHHSI BOAOPOIHOTO
II0Ka3aTeJsi paCTBOPOB KUCIIOT U LIEJI0YEN ¢ U3BECTHOM CTENEHBIO AUCCOLUAIIH; MACCHI
(00BEMma, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CJIM OJHO U3 UCXOAHBIX BEIIECTB JaHO B
BHJIE pACTBOPA C ONPEICIEHHON MAaCCOBOM JIOJIEN pACTBOPEHHOIO BEUIECTBA WIIM TAHO B
U30BITKE (MMEET MPUMECH); J10JIM BbIX0/a IIPOJYKTA peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;
17)  chopMHUPOBAHHOCTH YMEHHIl: CAMOCTOSITEIILHO TUNIAHUPOBATh U MIPOBOUTH XUMHYCCKUN
AKCIEPUMEHT (IIPOBEACHUE PEAKIMII HOHHOTO 0OMEHA; OITBEPK/IEHUE KaUECTBEHHOTO CO-
CTaBa HEOPraHUYECKUX BELIECTB; ONPE/IETICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOIIBIO
WHAMKATOPOB; U3yYEHHE BIUSHUS Pa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklnu;
pelIeHre YKCIIEpUMEHTaIbHBIX 3a1a4 1o TemaMm «MeTais» U «Hemeramibsi») ¢ codtoieHneM
npaBuiI 6€30MacHOr0 OOpaIleHusl ¢ BEeCTBaMH U JIaA0OpaTOPHBIM 000pyI0BaHUEM,
(GbopMyIUpOBATH 1EJb UCCIIEI0BAaHUS, IPEACTABIATH B Pa3IMUHON (popMe pe3ysbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

18)  cdhopMHPOBaHHOCTH YMEHHUIl: COOIOAATH MPABUIIA TIOJIb30BAHUS XUMHYECKOH MOCYI0H 1
nabopaTopHBIM 000pYyI0BaHKUEM, OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSIMHU
10 BBINIOJIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB; SKOJOTUYECKH 11EJIECO00Pa3ZHOTO
MOBE/ICHU B OBITY U TPYJOBOM AESITEIbHOCTH B LEJIAX COXPAHEHUS CBOETO 3710POBbS,
OKpY>Karoller MPUPOTHON CPEIbI U TOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHA; OCO3HABATh
OIACHOCTbh TOKCUYECKOTO JIEHCTBUS Ha KUBbIE OPraHU3MBbI OIPe/IeIEHHBIX HEOPTraHUUECKUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

19)  chopMHPOBAHHOCTH YMEHHIA: OCYIIECTBIIATH IIEJCHAPABICHHBIN MTOMCK XUMHUYECKON
uH(pOpMallMU B Pa3IMYHBIX UCTOUYHMKAX (Hay4dHast U yueOHO-Hay4yHas iquteparypa, CMU,
WuTepHeT u 11p.), KpUTHUECKU aHAIU3UPOBATh XUMUYECKYI0 HH(POpMaIIHIo, TepepadaTsiBaTh €€
Y UCITOJI30BaTh B COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a/1aueii.

Tematudeckoe mIaHupoBaHue 1Mo (Xumuu npogunvholii yposens). 10 kmacc.

Tema paznena (KOJIMYECTBO YaCOB) Copepxanue
yueOHOro npeaMeTa
30P

Tema 1. [Ipenmer oprannyeckoilt Xumuu. Teopusi XUMUUECKOTO




CTPOCHHSI OPraHUYECKUX COCTUHCHU I
(10 9)

Tewma 2. [IpenenbHbIC YTIIEBOIOPOILI — AJIKAHBI, ITUKJIOATKAHBI
(8 )

Tema 3. HenpenenbHbie YI€BOJOPOIbI: aJKEHBI, AJIKAUCHBDI,
ankuusbl (18 1)

Tema 4. ApoMaTtuueckue yriieBog0pO bl
(12 9)

Tewma 5. [IpupoiHbIE HICTOYHUKH U TIepepabOoTKa yTriIeBo-
JIOPOJIOB
(6 1)

Tema 6. ["anoreHnpon3BoAHbBIE YTIIEBOAOPOIOB (6 1)

Tema 7. Cnuptbl. @enon (14 u)

Tema 8. Anpaerunpl. Kap6oHoBbie kuciaoThl. CI0KHBIE d(UPHI.
Kupsl
(28 u)

Tema 9. YriieBoasl
(109)

Tema 10. AMunbl. AMuHOKUCIOTHL. benku (12 u)

Tema 11. BoicokoMonekysipHble COETUHEHUS
(12 9)

Temartudeckoe MmIaHUPOBaHUE 1O (Xumuu npoduivhbvlil yposens).

11 xmacc.

Tema paznena (KOJTUYECTBO YaCOB)

Coneprxanue
yueOHOro npeaMera
20P

Tema 1. Ctpoenue aroma.

Ileproauueckuii 3aK0H

u llepnonnueckas cucTeMa XMMHUYECKHUX DJIEMEHTOB
. . Menneneesa (14y)

Tema 2. CTpoeHue BelecTBa.
Mmuoroo6pa3ue BemecTs (14 )

Tema 3. XuMuueckue peakuuu
(24 )

Tema 4. Hemeramnbl
(42 a)

Tema 5. MeTtaiibl
(28 )

Tema 6. MeTonbl MO3HAHUS B XUMUHU. XUMHUS U KHU3HB (14 1)
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