AHHOTalUA K padoyeil mporpamme
yueOHoro npeamera « XumMusa» (yriayoJeHHblii ypoBeHb), 10—11 kiaccbl

PaGouas nporpamma yue6HOTo npeamera « Xumusy (yriayOJIeHHBIH ypOBEHbD)
o0s3aTenbHOM  TIpeaMeTHOW  obmactu  «EcTecTBeHHO-Hay4YHBIC — MPEAMETHI»
pa3paborana B cooTBeTcTBUU ¢ NyHKTOM 18.2.2 ®I'OC COO wu peanusyercs B
2024-2025 yu.r. B 10 x1acce Ha eCTECTBEHHO-HAYYHOM ITpoduiie o0ydeHus.

Pabouas nporpamma pa3zpaboTaHa y4yuTeIEM B COOTBETCTBHH C MOJOXKEHUEM
0 pabouumx mporpaMMax U OIpeAeNsieT OpraHu3aIuilo 00pa3oBaTEeIbHON
JESTENbHOCTH YYUTEJIEM B IIIKOJIE MO TAHHOMY yU4eOHOMY MpPEAMETY.

Pabouass mporpamma ydeOHoro mpeamera ssisercs dacteio OOIT COO,
OIPEAEIISAIOIIECH:

- COZIEpKaHuUE;

- IUTaHHpYEMBbI€  pe3yJbTarTbl  (JIMYHOCTHBIC,  METAampeIMETHbIE U
peaMETHBIC);

- TEMaTHYECKOE TUIAHUPOBAHUE C YIETOM paboueli mporpaMMbl BOCTIUTAHUS U
BO3MOKHOCTBIO HcnojibzoBanus JOP/IOP.

[Ipn peanu3anuu TPOrpaMMbl HUCTOIB3YETCS CIEAYIOIIee MaTepHalbHO-
TEXHUYECKOE 0OecIeueHue:

- uudpoBas maboparopust s IKOJIBHUKOB lleHTpa o00pa3oBaHus
€CTECTBEHHO-HAy4YHOU HanpaBiIeHHOCTH «Touka poctay;

- HoyTOyku lleHTpa oOpa3oBaHUsI €CTECTBEHHO-HAy4YHOW HAIpPaBJICHHOCTH
«Touku pocray;

- uHTepakTuUBHas maHenb lleHTpa o00pa3oBaHUS €CTECTBEHHO-HAYYHOUN
HanpaBieHHOCTU «Touku pocTay.
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COJAEPXKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMUM.

[Ipenmer w©  3HayeHWE  OPraHUYECKOM  XUMHHM, IPEACTABICHUE O
MHOT000pa3uy OPraHUYeCKUX COSTUHEHUM.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOXXHOCTM aToOMa yriepoaa. XHMHYECKas CBS3b B
OpPraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIU3AIMKM aTOMHBIX oOpOuTaen
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIENTOPHBIN). TUTBI TEPEKPHIBAHUS ATOMHBIX OpOUTANe, ©- W T-CBS3W.
OnuHapHasi, 1BOMHAs U TpoiHas cBsa3b. CnocoObl pa3pbiBa CBS3EMl B MOJEKYJax
oprannueckux BemecTB. [loHsTHe 0 CBOOOJHOM paaukaie, Hykieodusie u
aneKkTpodue.

Teopust cTpoeHust opraHuueckux coeauHennit A.M. byrtinepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOECHUS
OpPraHMYECKUX COCAUMHEHUU. MOJNeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBIL.
CtpykrypHble (OpMYJBl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpari¢HHasl,
ckeinerHas. WM3omepus. Buabsl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGHEKThI B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
U ME30MEPHBIN 2PDEKTHI).

[IpeacraBinenne o kinaccuuKalMu OpraHUYecKuX BemecTB. llonstue o
¢ynkuonanasHoU rpymnne. ['omonorus. ['omonorudeckue psasl. CucremaTudeckast
HOMeHKJIaTypa opranndeckux coeauHenuit (IUPAC) m TpuBManbHBIE Ha3BaHUS
OT/EJIbHBIX MPEICTABUTENCH.

Ocobennoctn U KiIaccuukanus OpraHuuecKux peakuuii. OKUCIUTETbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUM B OPTaHUUYECKON XUMUMU.

DKCIEpUMEHTAIbHbIE METOJIbl H3yYEeHHUS BEHIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl MO MPEBPALICHUIO OPraHMYECKHX BEIIECTB NPU HArpeBaHUU
(u1aBneHue, OOYIJIMBAHUE U TOPEHME), KOHCTPYHPOBAHHME MOJIeNIed MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonorudeckuil ps ankaHoB, o0rmias ¢popMya, HOMEHKIIaTypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOoB, SP°-
rudopuau3alys aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOHCTBA
AJIKaHOB.



XUMUYECKUE CBOWCTBA aJKAHOB: PEAaKIMU 3aMEUICHUs, H30MEpPU3ALINH,
JNETUAPUPOBAHUS, IUKIN3AIMY, TUPOJIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3Me PeaKLHi paJuKaTIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUeHUs U IPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢opmysa, HOMEHKIAaTypa u uzomepus. OcobeHHOCTH
CTPOCHUSI M XHUMHYECKUX CBOMCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTaH, IUKJIOTreKCaH) LUKIoaTKaHOB. CrocoObl MOJy4YeHHUsS U
PUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonorudeckuil psii aakeHoB, obmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ] alKeHOB, SpP*-
ruopuau3alys aTOMHBIX opOuTasieil yriepoaa, 6- U m-CcBs3u. CTpyKTypHas U
reomeTpuyeckass (muc-tpaHc-) wu3oMepus. Dusnueckue CBOWCTBA aJKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIMU IMPUCOCTUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHUE
IpU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KadecTtBenHble peakiiuy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMYYEHUS] U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus alkagueHoOB (CONPsKEHHBIC, U30JIMPOBAHHEIE,
Kymyauposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lonmumepusanus
CONPsHKEHHBIX TMEeHOB. CriocoObl OMYyUYEeHUs U IPUMEHEHUE aTKaIMEHOB.

Ankunbl. ['omonorudeckuii psifi aikMHOB, o01as Gopmylia, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKMHOB, SP-
rudpuau3anms aTOMHBIX OopOuTaneil yriepona. Ou3MyecKue CBOMCTBA aJKUHOB.
XWUMUYECKUE  CBOMCTBA:  peakUUMW  MNPUCOCAUHEHUs, JTUMEpU3alud U
TpUMepHU3aluu, okucieHus. KuciorHble CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakiiuy Ha TPOMHYIO CBs3b. CIIOCOOBI MOMyYeHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue YTrieBoJOpoibl (apeHbl). ['oMonoruueckuil psii apeHoB,
oOmas ¢opmysna, HOMEHKIIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIeKYJbl OeH3oma. dusnueckue CBONCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEaKIUK 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKalie, PEeAKIUU NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOTOB
Oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe AJKWIbHBIX pPaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHUHO- M HUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonumepuszanus ctuporna. CrnocoObl NOTyYEHUs U
IPUMEHEHUE apOMATUYECKHUX YTII€BOJA0POIOB.

[Tpuponansiii ra3. [lomytHele HedTaHBIE Ta3bl. HedTh 1 € nmpoucxoxkacHue.
Kamennsiit yrosib u mpoaykThl ero nepepadoTku. CrocoOsl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATIUTUYECKUN), PUDOPMUHT, MTHPOIH3.
[TponykTel mepepaboTku HE(TH, UX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMYHbBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIJIEBOIOPOA0B. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIIly, IHAHOTPYIIY,
amuHorpynmy. /[leificTBHe Ha TalOreHNPOM3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa mENOYM. B3auMOAENCTBHE NUTAJOr€HAIKAHOB C MAarHUEM WU LIUHKOM.
[Tonstue 0 METaJUI0OPTaHUYECKUX COETUHEHMSIX. Hcnons3oBanue
raJIOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHHTE3e
OpraHUYEeCKUX BEUIECTB.

OKCnepUMEHTaIbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MpEBpaIlCHUI:
u3ydeHrne (PU3NUecKUX CBOWCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), Kaue€CTBEHHBIX
peaKuii yriaeBoJAOPOIOB Pa3IMYHBIX KJIacCOB (0OecIBeunBaHWEe OpPOMHOW WIIH
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHa4YHBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOoe OOHapy)eHUE
yriepoja U BOJOPOJa B OPraHMYECKUX BEIHIECTBAX, TMOJYyYCHHE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomiieHHE ¢ Koyuekuusamu «HedTts» u «Yromby, C
oOpa3iamMu TIacTMacc, Kay4yKOB M PE3UHBI, MOJIETUPOBAHHE MOJIEKYJ
YTJIEBOJOPO/IOB U TAIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoaconep:xamue opranndyeckue CoeANHEHHA.

[IpenenbHble ogHOATOMHBIE chUPThL. CTpoeHHE MOJIEKYJl (Ha MpuMepe
METaHOJIa W JTaHoja). ['oMonorumueckui psna, obmas ¢opMmyna, U30Mepus,
HOMEHKJaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJoponaHbie CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKUWU 3aMELICHUs, JerHapaTalliyd, OKHCIICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU H  HEOPTaHWYECKUMH  KHCIOTAMHU.
KadecTtBenHast peakiiysi Ha OJJTHOATOMHBIE CIIUPTHI. J[elicTBUE ATaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHUS W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upel, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOTOAaTOMHBIE CHUPTHl — JSTUICHTIUKOIh W TimnepuH. Dusmdeckue u
XUMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHMsI, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHUYECKUMH KHCIOTaMH, KAa4yeCTBEHHAs pEeaKkiuss Ha MHOI0ATOMHBIE
cnupThl. [lpeacraBienne o MexaHW3Me peakiuil HYKICO(DUILHOTO 3aMEICHUSI.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJYyYEHHUST U NPUMEHEHUE
MHOTOATOMHBIX CITHPTOB.

®enos. CrpoeHHe MOJEKYJbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIIBI U
O0eHszonpHOro sapa. dusnyeckue cBoicTBa (peHona. OCcoOEHHOCTH XMMHUYECKUX



cBoiicTB (¢enoma. KauecTBeHHble peaknuu Ha (eHosl. TokcuuHOCTh (eHora.
CnocoObl nostydeHus 1 npuMeHenue gpenosna. GenondopmaibieruaHas cMoJa.

KapOoHunbHbIe COETMHEHUS — abJACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifbl anbIeruioB U KETOHOB, 0O0IIas
dbopmyna, uzoMepuss U HOMEHKJIarypa. Duznueckue CBONCTBA allbJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albJCTHJOB U  KETOHOB:  peakiuu
npucoeauHeHus. OKUCIEHUE albJeTU0B, KaYeCTBEHHBIC PEAKIIMN Ha ajlbICTHIbI.
CriocoObl oTy4eHus! ¥ MPUMEHEHHE allbJIETHI0B U KETOHOB.

OHOOCHOBHBIE TIPECIIbHBIC KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKI1atypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHble CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIC CBOMCTBA,
peaknms dSTepuPUKANNHA, PEAKIIUU C Y4YaCTHEM YIJIEBOJOPOAHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHSITHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO]IE8As,
JuHONeH08as KUCIOoThl. CrIoCOOBI MOTyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omonormdeckuit psia, obmas dopmyna, uU30Mepus H
HOMEHKJIaTypa. DU3NUYECKHE U XUMHYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW H
LIEIIOYHOM Cpelie.

Kupsi. Ctpoenne, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCIION U 1ienoyHoi cpene. OCoOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKH
HEMpPEeETbHBIX )KUPHBIX KUCIIOT. JKUphl B IpUpo/Ie.

MBpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Knaccudukamnus yrieBoioB (MOHO-, AH-
U Tonucaxapubl). MoHOcaxapuabl: TIIOKo3a, (PyKTO3a, TajmakTo3a, pudo3a,
ne3okcupu6o3a. Ou3nuecKue CBOMCTBA U HAXOXJEeHHE B mpupoje. PoToCUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U alIbJETHIHON
IPYII, CIUPTOBOE W MOJIOYHOKHUCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. Jucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTtaHapnMBaromye U HEBOCCTaHABIMBAIOIIUE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lonmucaxapuabl: Kpaxmal,
JIMKOTEH U 1enono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, IJIMKOT€Ha U
HeJUTroNo3bl.  PU3MUECKMEe CBOWCTBA KpaxMalia M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmajia: THJpOJIM3, KauyeCTBEHHAs peakius ¢ HOJ0M. XUMHUUYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: TUJIPOJIU3, MOdydeHue 3(pupoB nemttono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN HIENK).



OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IPEBpAIICHUIL:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJIEHCTBHE 3TaHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUpPTa B albJAETH] Ha PACKAIEHHOW MEAHOW IPOBOJIOKE,
OKHCJICHHE O3TUJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHANIOB), KAaueCTBEHHBIE pEaKkUWU Ha anbJerujibl (C THIPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  wmenu(ll)), peakuus ramumepuHa ¢
ruapokcusiom Menu(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICCTBUE pacTBOpa INt0Ko3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CIUpThl U
(denoinb, «KapboHoBbIe KUCTOTHL. CI0KHBIE 3PUPBD».

A3oTcoaep:Kkaniue OpraHuYecKue CoeIMHEeHUsl.

AMUHBI — OpraHuYecKue Mpou3BoJHbIe ammHuaka. Knaccudukanus aMUHOB:
anudaruyeckue W apoMaTHUeCKue; TMEepBUYHBIC, BTOPUYHBIE M TpPETUYHBIE.
Crpoenune Moiiekys, obmas gopMyia, U30MepUs, HOMEHKIAaTypa U (U3NUYECKUE
cBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWJIAPOBAHKUE, B3aUMOJIECHCTBUE IIEPBUYHBIX AMHMHOB C a30THUCTOM KHUCIOTOMU.
Conu anKnJiaMMOHMUS.

AHUIIMH — TIpeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHWIMHA. B3auMHoe BiIMsHUE TPYIIl aTOMOB B MoJieKyJe aHwInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIy4YeHUS M NpUMEHEeHHe anudarndyeckux aMuHOB. [lonydeHue aHuUIMHA U3
HUTpOOEH301a.

Amunokuciotel. Homenknartypa u uzomepus. OTaenpHble IPEACTaBUTENN O
AMUHOKHCIIOT:  IJIMIMH, alaHuH. @PU3H4YecKHe CBOMCTBA  aMUHOKHUCIOT.
XHWMHYECKHE CBOMCTBAa AMHMHOKHCIOT KakK aM(OTEpHBIX OpPraHWYeCKHX
COCIMHEHMM, peakiusi MOJIMKOHACHCAMK, O0pa3oBaHUWE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 IIETITHIOB.

benku kak npuponHble nonumepbl. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa O€nkoB. XUMHUYECKHE CBOMCTBA OEJKOB: THUAPOJIU3, JACHATypauus,
KayeCTBEHHbIE PEAKIIMM HA OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBPAIICHUIL:
pacTBOpeHHE O€NKOB B BOJIE, JEHATypalus OEJIKOB NPHU HarpeBaHUH, LIBETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe HKCIEPUMEHTANbHBIX 33Jad [0 TeMaM
«A3zoTconepKallue ~ OpraHMyeckue — coeguHeHus» U «Pacmno3naBanue
OPraHUYECKUX COCIUHECHUI.

BricokoMosieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHbIE MOHSTHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHHN —
MOJIMMEPU3AIS U TTOJTUKOHICHCAIIHS.

[Tonumepuble Martepuanbl. I[lnacTmacchl (MONMMATHIICH, TOJUIPONUIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJI, MOJIMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THIM3alus 1 nepepadboTka 1miacTuka.

D1acTOMEpHI: HaTypajabHbII KayuyK, CUHTETUYECKHUE Kay4dyKu
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanpHbIe (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIaBCaH).

[Tomumepsbl CIEUATBHOTO Ha3HAYECHUS (Tedion, KeBJjap,
AJIIEKTPOIPOBOISIIKE MOJIUMEPDI, OMopa3iaraeMble OJIUMEpHI).

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBpAlICHUN:
03HAKOMJIEHUE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIePUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IJ1aCTMacC ¥ BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnaenue MonekynasipHo (QopMysibl OpraHMYE€CKOrO COEAMHEHUs IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJIIPHOM  (DOpMYJIBI OpPraHMYecKOro COeIMHEHUs 1o Macce (00bEMy)
POIYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkMyu W/WIW UCXOJHBIX BEILIECTB, YCTAHOBJIECHUE CTPYKTYPHOU (QOpMYIIbI
OPTraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKHWX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUs], OIpPEAECICHUE AO0JM BBIXOJIa MPOAYKTA PEAKLIHUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanusi MeXNpeIMETHBIX CBS3EH MPU M3YUYCHUH OPTaHUYECKON XUMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATHH, TPUHATBIX B OTAEIBHBIX MpeaIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAyUHbIN (PakT, runoresa,
TEeOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOIIOJIeHue, H3MEpEHUeE,
AKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®dusmuka: Marepusi, aroM, DJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, opraHu3M, J3KOcUcTeMa, Ouochepa, MeTabOIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(PHBIA W TeTepOTPO(HBIA THUIl MUTAHUSA, OpOKEHUE,



doTtocuHTE3, IbIXaHUE, OENIKH, YIJIEBOABI, >KUPBL, HYKJICUHOBBIE KHCIOTHI,
(epMEHTBHL.

['eorpadusi: mose3Hble UCKOMIaeMbI€, TOILUIUBO.

TexHonorus: MNUIIEBBIE MNPOAYKTHI, OCHOBHI PAllMOHAIHHOTO IHTaHUS,
MOIOILIME CPEJICTBA, MATEPUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKU 3neMeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kimaccudukanms XuMrUuecKux 3J1eMeHTOB (S-, -,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO aTOMHBIM — OpOHUTAIISAM.
DneKTpOHHBIE KOH(PUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOTO—4YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YyKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIJIEKTPOOTPULIATETBHOCTD.

[Tepuoanueckuit 3axkoH u [lepuonuueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBsi3b nepruoanueckoro 3akona u llepronnueckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
OpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaMm. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHYECKass CBA3b. BUIBI XUMHUYECKOM CBSI3U: KOBAJICHTHAsl, HOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPrus U IJuHa cBsi3U. [1oJsipHOCTD, HATPABIEHHOCTD U
HACBIIAEMOCTh KOBAJICHTHOW CBsA3U. KpartHeie cBsa3u. BomopomHas —CB3b.
MexMOJIEKYIIApHbIE B3aUMOJAECHCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCTUHEHUN
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYeHHWE KOMIUIEKCHBIX COEIUHEHUH.
[TonsiTHE O KOOPIMHATMOHHOW XUMUH.

BemecrBa  MOJEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstre o nucnepcHbix cucrteMax. Mctuaable pacTtBopshl. [lpencrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXKEHUST KOHIEHTPALUM PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauusi. HacellieHHbIE U
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanys m HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. T pUBHUATBLHBIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUUeCKUX peakiuii B HEOPraHUYECKOW W OpraHUYeCKOM
XUMHH. 3aKOH COXPAaHEHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAILCHUS
SHEPTUU MPU XUMHYECKUX peakiusaX. TeraoBbie 3Q(PEKTh XUMUUECKUX PEaKITUN.
TepMOXUMUYECKHE YPaBHEHHUS.

CKopoCTh XMMUYECKOU peaKIiu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (DAKTOPOB.
['omoreHHbIe U rereporeHHsie peakiuuu. Karannus u kataau3aTopsl.

O6patumbie 1 HeoOpaTUMBIE peaKIuu. XUMHUECKoe paBHoBecHue. KoHcTanTa
XUMHUYECKOTO paBHOBeCHsA. DakTOphl, BIMUSAIONIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHA: TEMIEpaTypa, JABJICHUE U KOHLIEHTPAMU BEILECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJUTHI.
Crenenp auccommannu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAS, HEWTpalbHAas,
mienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus comneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIIEHUS.
Okuciurens W BOCCTAaHOBUTENb. [IpollecChl OKHUCIEHWST W BOCCTAHOBJICHUS.
Baxneiiliie OKHCIUTENTM W BOCCTAaHOBUTENW. MeTOH 53JEKTpPOHHOro OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEILIECTB.

DKCNEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEHIECTB M WX NPEBPALICHUN:
pa3loXKEeHHWE TIePOKCHIA BOAOPOJAA B TMPUCYTCTBUM KaTalld3aTropa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNUE PEAKIMii HOHHOTO0 OOMEHa, OmpeieJICHIE
Cpeabl PacTBOPOB € MOMOUIBIO HHJAMKATOPOB, M3YUYCHHUE BIMSHHS PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuueckast xumusi.

[Tomoxenne HemeTtauioB B llepuognueckod CHCTEME  XMMHYECKUX
anemeHToB J[.MI. MeHeneeBa 1 0COOEHHOCTH CTpoeHus ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAIUIOB (HAa MpUMEpE KHUCIOPOJa, CEPBHI,
dbocdopa u yriepona).

Bomopon. Ilomydenue, ¢uznueckue M XUMHUYECKHAE CBOWCTBA: PEAKIIMH C
METaJjlaMd M  HEMETAJUIAaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ MApUIBL
TonnMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MONydeHHs, (uanydeckue u
XMMHUYECKUE CBOMCTBA. [ asloreHoBOAOpOAbl. BaxHeumme KuciopoacoaepKaine
COCMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOMYyYeHUS
rajoreHoB. [[puMeHeHre rajJoreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIOCOOBI MOYYCHUS
kuciopoaa. OuU3NUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIbI U TEPOKCUIBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TMONy4YeHHS, (U3MUECKHE WU
xuMuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcum cepsi(1V), okcun
cepri(VI). CepHucras u cepHas KHUCJIOTBI M uX coiau. OCOOEHHOCTH CBOICTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU.

A3zor. Haxoxnenue B mpupoje, CHOCOObl MOdy4deHus, (U3M4ecKue u
XUMHUYECKHEe CBOMCTBAa. AMMUAaK, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3oTa
U €r0 COeIMHEHUN. A30THbBIE YI0OpEHUS.

®dochop. HaxoxnaeHnne B mpUpoaE, CHOCOOBI TMONMYUYSHHUs, (PUIHYECKHE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasr dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHoie
ya00peHus.

VYrinepoa, HaxoXJaeHHE B OpuUpojae. AJUIOTPONHBIE  MOAU(PHUKAIUU.
duznyeckue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPA30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepoma(lV), yronbHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yrojb, ancopOuus. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €ro
COCAMHEHHNN.

Kpemuuii. Haxoxnaenue B mpupojie, CocoObl MoydeHus, (GU3NYECKUe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpeMHHEBasi KHCIIOTA, CHIJIMKATHI.
[IpumeHenue kpeMHus U ero coenuHeHui. CTeKI0, €ro NoJIyYeHre, BUIbl CTEKIIA.

[Tomoxenune meramioB B [lepuoandeckoil cUCTEME XMMUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS JJIEKTPOHHBIX O0O0JOUYEeK aTroMoB MeTaioB. OOmue
¢usnueckue cBoiictBa MeTauioB. [IpuMeHeHHe MeTamioB B ObITY M TEXHHKE.
CnuaBbl METaJIOB.

DNEeKTPOXUMHUYECKUM Pl  HampsbkeHuil  metamwioB.  OOmuMe  crnocoObl
MOJIyYeHUS METaJIOB: TUAPOMETAILTYPrus, NUPOMETAILTYPIus,
anekTpometaiutyprusi. Ilonstue o xopposuu MeramwioB. CrnocoObl 3alUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamuioB |A-rpynmer Ilepuoandeckoil cructeMbl
XUMUYECKUX OdjeMeHToB. Hatpuii u kanuii: mnonyuyeHue, (QU3MYECKUEe U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECUHEHHUIA.

O6mas xapakrepuctuka metaimioB |IA-rpynmsr I[lepuonnueckoil cucteMsl
XUMHUYECKUX DJIEMEHTOB. MarHuii ¥ Kajblui: TmodydeHue, (U3MYECKHEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHHME IPOCTHIX BEIIECTB W HMX COEIUHEHUHU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AIOMUHWN: TTOTy4YeHue, PU3ndeckne u XUMUYECKHUEe CBOMCTBA, TPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro COoeauHEHUuH. AMQOTepHbIE CBOICTBA OKCHIA U
TUPOKCUJIA ATTIOMUHUS, TUAPOKCOKOMIJIEKCHI aTFOMUHUS.

OO6miass  xapakTepucTHKa MeTauioB 1Mo0ouyHbIX mnoarpynn  (b-rpymm)
[Teppoanyeckoi CUCTEMbBI XUMUUECKUX JJIEMEHTOB.

du3znyeckre U XMMUYECKUE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuabl U
ruapokcusibl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u IuxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ousnueckue M XUMHYECKUE CBOMCTBA MapraHia H €ro COCIMHEHHM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranuna(lV), wmapranna(VIl) wu
mapranna(Vll). Ilepmanranar kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

dusznyeckrue U XUMHYECKHE CBOMCTBA jKejie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuanl u conu xene3a(ll) u xenesa(lll). [Tonydyenue u npumeHeHue xenesza
U €ro CIUIaBOB.

du3nyecKue U XMUMUYECKUE CBOMCTBA MeIU U e€ coenuHeHui. [lonyuenue u
NPUMEHEHUE MEU U €€ COCIUHEHUN.

[uuk: momyuyeHue, (pU3MYECKHE U XUMHYECKUE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUAPOKCH/IA IIMHKA, THIPOKCOKOMILICKCHI ITMHKA. [[puMeneHune
LMHKA U €ro COCIMHECHUI.

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYE€HHUS BELIECTB M HMX IPEBpALICHUN:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, docdopa, xKeneza, MarHus B
KHCJIOPOJIC, HM3Yy4YeHHE KOJUICKIMH «MeTalibl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIJIOB C BOJION (BO3MOYKHO HCIIOJIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
IeJI04Yel, KaueCTBEHHBIE PEaKI[MU Ha HEOPTraHMYECKUE aHUOHBI, KATHOH BOJOPOJa
U KaTUOHBI METAJUIOB, B3aMMOJICHCTBUE THUIAPOKCHUIOB ATIOMUHHUS M IIMHKA C
pacTBOpaMM KHCJIOT M LIEIOYEH, PEIIEHHE SKCIEPUMEHTAIBHBIX 3aJa4 MO0 TEMaM
«l"anorens», «Cepa u e€ coemuHeHus», «A3oT u (hochop U UX COCTUHEHUSY,
«MeTamibl TIaBHBIX NOATPYII, «MeTamibl MOOOUYHBIX TOATPYTII.

XUMHSA M KU3Hb.

Ponp xumum B oOecrieueHur yCTOMUMBOrO pa3BUTUS denoBedecTBa. [loHsTHe
O HAy4YHbIX METOJaxX I[IO3HAaHUA W METOJOJOTMH HAy4YHOTO MCCIIEIOBAHUS.
Hayunble npuHIMIB OpraHu3aluid XUMUYECKOT0 MTPOU3BOICTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOJTYYEHUS BAXKHEUIIINX BEIIECTB (HAa MpUMEpEe MPOM3BOJICTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHousa). [IpombIliuIeHHBIE CIOCOOBI MOTYUYEHUS METAIIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpelbl U €ro Mocie/CTBUSI.
Ponb xuMun B o0ecrieueHu IHEPTETUIECKON OE30ITaCHOCTH.

Xumusg ¥ 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpexacrtBa. [IpaBuna
UCIIOJIb30BaHU JIEKAPCTBEHHBIX IIpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIUHBI.



XUMUS MUK OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIE 100aBku. Ponb xumuu B
oOecreuyeHny MUuIeBoil 0€30MacHOCTH.

Kocmernueckne u mnapgromepHble cpenactsa. beitoBas xumwus. [lpaBuna
0e30IacHOr0 UCIOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUHU B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTENbHBIE MaTepuasbl (LEMEHT,
OeTOoH).

XuMus B ceNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpAMHKA.
Marepuans! 11 SIEKTPOHUKHA. HaHOTEXHOIO0ru Y.

Pacuérnrlie 3agaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIH OJHO U3
BELIECTB HMMEET MpuMecH, Macchbl (00bEMa, KOJIMYECTBAa BEUIECTBA) MPOIYKTa
peakuuMy, €ciaud OAHO M3 BEIIECTB JaHO B BHUJE pacTBOpa € ONPEACIEHHOU
MAacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW JIOJM W MOJSIPHOU
KOHLIEHTpallMi BELIECTBA B pAacTBOpE, AOJIM BBIXOAA MPOAYKTA PpEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzamuss  MeXNOpeIMETHbIX  CBsI3ed NpPU  HM3yYEHHH OOIWed U
HeopraHu4yeckod xumuu B 11 kjacce ocylIeCTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
00IIIMX €CTEeCTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, MPUHATHIX B OTJAEIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MTOHITHS: SIBIICHUE, HAyYHBIH (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, Kiaccu(ukauus, MNepuoaudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIETTUPOBAHHUE.

®u3uka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUN YPOBEHD,
BEIIIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBAa, WJACAJBHBIN Ta3,
dbusnyecKue BeIMYMUHbI, €IMHUIIBI U3BMEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buoinorus: kneTka, opraHu3M, dKocucTeMa, Onocdepa, MeTab0IM3M, MaKpO-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YIIEBOAbl, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadus: muHepasbl, TOpHbIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOIIUBO,
pecypchl.

TexHonorus: XMMHUUYecKasi IPOMBIIIJIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAS MPOMBILIJIEHHOCTb,
(dapmarieBTHUYECKAS IPOMBIIIEHHOCTD, IIPOU3BOJCTBO KOCMETUYECKHUX



nmpeuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

ITNTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI I10 XMMHWN
HA YTJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cootBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
0oOyYaronMMuCs POCCUHUCKOM TIpakJaHCKOM WACHTHYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTA U CAaMOOIIPEICTICHNIO; HAIMYME MOTUBAIIUHU K
00y4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOY4YaIOMIMXCS PYKOBOACTBOBATHCS
OPUHATHIMA B OOILECTBE TMpaBWJIaMd M HOPMaMU TIOBEJCHUS, HaJU4uue
IPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPBhI; CIIOCOOHOCTh CTaBUTh I[EIH U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHUS TMpeaAMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M MPAKTUUYECKOW JIESITEIbHOCTH
o0ydJaronuxcsi B MpoIecce peam3aiii 00pa3oBaTeIbHOM NeITeTbHOCTH.

JInyHOCTHBIE PE3yabTaThl OCBOEHUS MpeaAMeTa «XUMHS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIbBITA [MO3HABATEIILHOM M MPAKTUUYECKON JESITEIbHOCTH
oOyyJaroniuxcsi B IMpoliecce peanu3aluu o0pa3oBaTeIbHON NESITENIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaaaHCKOro BOCIIUTAHMS .

OCO3HaHUS 00YUYaIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIpaB U 00SI3aHHOCTEH,
YBaKECHHUS K 3aKOHY U ITPABOIIOPSAIKY;

NPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUjIaX MEKIUYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATENBHBIX 3a/1ay, BBHIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY H
ApTYMEHTBI IPYTUX MIPU aHAJIM3€ PA3ITNYHBIX BUIOB YUeOHOH AEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

[EHHOCTHOI'O OTHOIIEHUSI K HWCTOPUYECKOMY M HAaydYHOMY HAaCIEIUIO
OTCUYECTBCHHON XHMMUH,

yBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAaHMSI TOTO, YTO JAHHbIE HAYKH €CThb PE3yJbTar



JUIATEIBHBIX ~ HAONIONEHUHM, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
HNOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEIYIOIIEM
aHayn3e MHPOpPMALMU O MEPEJOBBIX JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOM
XUMUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IIOBEJECHHUE M IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULUK HPAaBCTBEHHBIX W IPABOBBIX HOPM M C Y4ETOM OCO3HAHUS MOCIEACTBUI
HOCTYTIKOB;

4) popmMupoOBaHMS KYJIbTYPbI 310POBbS:

NOHMMaHUA LEHHOCTEH 370pOBOro U 0Oe€30mMacHoro obpas3a KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DHM3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONI0/IeHUsT TpaBuUil OE30MacHOro OOpallleHuss ¢ BEUIECTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU JAEATEIBHOCTH;

NOHUMAaHUs LEHHOCTH MPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€301acHOro MOBEACHUS B CUTYalUsAX, YTPOKAIOIIKX 30OPOBbIO U KU3HHM JIFOJIEH;

OCO3HaHMS MOCJIECTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHnoOTpeOIeHUs
AJIKOT0J151, HAPKOTUKOB, KypEHHUs);

5) TPYA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCJIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IOJIE€3HOM, TBOPYECKOM W JPYrMX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH MPAKTUYECKUX 3a]a4y
COLIMAJIbHOM HaNpaBJI€HHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K IPAKTUYECKOMY HM3YUYEHMIO MPOPECCUM pa3IMdHOro poja, B TOM
YKCJIe HA OCHOBE IIPUMEHEHMS IPEIMETHBIX 3HAHUH 10 XUMUU;

YBAXEHUS K TPYLY, JIFOASIM TPYAA U Pe3yJIbTaTaM TPYJAOBOM AESATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaldbHOW TpPAaEKTOPUU
oOpa3oBaHusi, Oyaymied mnpodeccun W pealn3alydyd COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) IK0JIOTMYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMUECKH L€J€CO00pa3HOro OTHOLIEHUS K IPHUPOJE KAaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;



IMOHUMAaHMS TJIO0AJBHOTO XapakKTepa SKOJOTHYSCKUX IPOOJIeM, BIHMSHUS
3KOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COUUAIBHON CPELBI;

OCO3HAHMSA HEOOXOAMMOCTH HCIIOJIb30BAaHUSA JOCTHIKCHUH XHMHH  JJIS
pelleHus BOIPOCOB PAIlMOHAIBHOIO MPUPOIONIOIb30BAHUS;

AKTUBHOIO HENPUATHUS JCUCTBUM, MNPUHOCIIIMX BPEI  OKPYKaOUIEH
NPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKHE
MOCTIEICTBUA MPEATPUHUMAEMBIX JEUCTBUM U TPEIOTBPAILIATH UX;

HAIMYUS PA3BUTOr0 SKOJOTHYECKOTO MBIIUIEHHS, SKOJOTUYECKON KYJIbTYPHI,
OITbITA JICATEIILHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLUAIBHOMN
MpaKkTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH HIEOJIOTHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HayKH ¥ OOIIECTBEHHON MPAKTUKH;

MOHUMAaHMUS CHeU(UKA XHMHH KaK HayKH, OCO3HaHHS €€ pojau B
GbopMUPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUU IE€JIO0CTHOTO
IpeCTaBlIeHUs] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJABI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHnH TpobJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAUMMOCTH XHMHHM JUII  COBPEMEHHOH
UMBWIN3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO3/IaHMM HOBOM ©0a3bl MaTepUaIbHOM KYJbTYPhl, B PEIICHHH TJI00AThHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUILIEBOA U IKOJIOTUUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIUHBI, 00€CTICUEHUN
YCJIOBUH yCHEUIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM JKU3HU KaKJIO0ro 4YJjieHa
00I11IeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydyaeMble 3HaHUA VI aHaJu3a U OOBSICHEHMS SIBJICHUM OKPYIKAIOIIEro MUpa U
MPOUCXOIAMIUX B HEM U3MEHEHHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOYCHHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONMUXCS JaHHBIX C IIeJbI0 TOJy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO HCHOJb30BAaTh XHMHYCCKHAE 3HAHUS IS
penieHust mpo0JIeM B peaJbHbBIX )KH3HCHHBIX CUTYaIIUsIX;

WHTEPECA K MO3HAHUIO, UCCIIEIOBATENBCKOM JEATENbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caMOoOOpa30BaHMIO, K AaKTHBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM 10 XUMUH B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMH;



WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pa3audHbIX chepax mpodeccuoHambHOMI
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI MPOrPaMMBbI [0 XUMHUHU Ha YPOBHE
CpenHero oomiero oopa3oBaHus BKIHOYAIOT:

3HAYUMbIE IS dbopMHpoBaHUS MHUPOBO33PEHUS o0y4JaroImuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
poliecc, CUCTeMa, Hay4YHbIM (paKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIeOBaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCAJIbHbIC yuyeOHbIE JNEUCTBUS (MO3HABATEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISATUBHEIC), 00€eCIIeUYnBaKOIINE dbopmHpoBaHUE (GYHKITMOHATBHON
IPAMOTHOCTH M COITMAILHON KOMITETCHITUN 00YyYarOIINXC;
CIIOCOOHOCTH oOyyJaromuxcs HUCIIOJIb30BATH OCBOECHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JICUCTBUS B MO3HABATEIBHON M COIMAIbHOM MTPAKTHKE.

MeranpeaMeTHbIle PE3YJbTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PEryJATHUBHBIMU
JIEUCTBUSIMH.

Ilo3naBaTe/ibHbIe YHHBEpPCAJIbHbIE yUeOHbIE JeiiCTBUS

1) 0a30Bble JIOrHYeCKHE AeHCTBUSI:

CaMOCTOSITeIbHO  (popMyIHMpoBaTh M aKTyaJIHM3UpPOBATH  IIPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LU JEATEIbHOCTH, 3aJlaBasg MapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCII0JIb30BaTh IMPU OCBOCHUHU 3HAHMM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU TOHSATUW M YCTaHABIMBATH UX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MMOHSITHS JJIsI OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BEIOWPAaTh OCHOBAaHWUS W KPUTEPUH ISl KIIACCU(PHKAIMKA BEIIECTB W
XUMHUYECKUX PEAKIUN;

YCTAHABJIMUBATh MPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXJAeHUs (MHIAYKTUBHBIC, JCAYKTUBHbBIC, TIO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTU U TMPOTHBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIMPOBAThH BBIBOJIBI M 3aKJIFOUCHUS,



MPUMEHSTH B MPOIECCEe MO3HAHUS MCIOJIb3yeMble B XUMHUU CHMBOJIMYECKHEC
(3HaKOBBIE) MOJIEH, TPEOOPA30BHIBATH MOJIETbHBIC IPEACTABICHUS — XUMUYECKUHN
3HaK (CMMBOJI) OJJIEMEHTa, XuUMuUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peaklMy — TMpU PEIICHWU Y4YeOHBIX MO3HABATEIBHBIX M TMPAKTHYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICJIbHBIC TIPEJICTABICHUS ISl BBISIBJICHHS XapaKTEPHBIX
IPU3HAKOB M3y9aeMbIX BEIICCTB M XUMUUYECKHUX PEAKITUN.

2) 0a3oBbIe HCCIIeI0BaATEIbLCKUE 1eHCTBUSI:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKUX
peaKIuii;

dbopMyTUpOBATh LEIH U 3314l UCCIEA0BaHUS, UCTIOIb30BaTh TOCTABICHHBIE
U CaMOCTOSTEIbHO C(OpMYJIHMpOBaHHBIE BOIMPOCHl B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBACMBIX CYKJICHUN;

BJa/IeTh HABBIKAMH CaMOCTOSITENIFHOTO TUUIAHUPOBAHHUS W  TPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysibTaT, (OopMyIUpOBaTh
0000111eHNS ¥ BBIBOABI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB HCCIEI0BAHUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MpOoeIaHHOMN padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOHW HCCIENIOBATENbCKOW U MPOEKTHOM
JESTeNIbHOCTH, MPOSABIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOWCKY METOJOB pEIICHUS NPAKTHUUECKUX 3a7ad, NPUMEHEHHUIO pPa3IHMYHbIX
METOJIOB TIO3HAHUS.

3) pa6ora c nunpopmanueii:

OPUEHTHUPOBATHCA B PA3NUYHBIX HCTOYHHMKAX UWHMoOpmarmu (HAy4HO-
NOMyJsipHAs JUTEepaTypa XHUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE IOCOOuS,
pecypcebl HTepHeTa), aHanmM3upoBaTh WHPOPMALMIO PA3NTUYHBIX BUAOB U (HOpM
pe/ICTaBICHUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTHUBOPEUUBOCTH;

dopMyTHUpOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOJBI IPU TIOUCKE U
otbope wuHOpPMALUK, HEOOXOAWMOW ISl BBIMOJHEHUS Y4YeOHBIX 3ajad
onpeneaEHHOro THUIIA;

puoOpeTaTh OIBIT WCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (GOpMy  MpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U APYTHE);

UCTIONB30BaTh HAY4YHBI fA3BIK B KA4yeCTBE CpEACTBa Mpu pabore ¢
XUMUYECKOM uH(poOpMaIeil: NpUMEHATh MEXIpeAMETHbIe ((dusndyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBHATYPBI, HOMEHKIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITISITHOCTH.



KOMMyHI/IKaTI/IBHLIe YHuBepcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOi TEMbI B XOJI€ TUAJIOTa U/UTU
JTMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIMPOBATH CBOU MPEIIIOKEHUS
OTHOCHTEJILHO BBITIOJHEHUS MPEIOKECHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEH pe3ylbTaTOB IO3HABATEIILHON NESITENbHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEIFHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI 10 MCCIICIOBAHUIO CBONCTB
M3y9aeMbIX BEIICCTB, Pealln3allii YIeOHOTO MPOEKTa, U POPMYITUPOBATH BHIBOIIBI
10 pe3ysbTaTaM MPOBEAEHHBIX HCCICAOBAHUN MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX ACHUS U 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1efiCTBUA:

CaMOCTOATENbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABaTEIbHYIO
JeSTeNbHOCTh, Ompejenas e€ IeNMd W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeIIaraéMblii aJlrOpUTM JAEUCTBUI IpHU
BBIMIOJTHEHNH YYEOHBIX W HCCIICAOBATEIbCKUX 3ajad, BbIOWpaTh HauOolee
3¢ eKTUBHBINA CIOCOO WX pelIeHUs ¢ Y4YETOM TMOJyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYLIECTBJISITh CAaMOKOHTPOJb JI€ATEIbHOCTH Ha OCHOBE CaMoOaHajiu3a |
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUH Ha yTiyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEro oOLIero oOpa3oBaHUs BKIIOYAIOT crHelu(puyecKue
JUTsl y4eOHOro npeameTa «XUMUs» HaydHbIe 3HaHUS, YMEHHS U CTIOCOObI ACHCTBUM
10 OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHUI0 HOBOTO 3HAHUS U MPUMEHEHMIO 3HAHUW B Pa3IMUHBIX yYEOHBIX
CUTYyalUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTyallUsIX, CBI3AHHBIX C XUMUE. B
nporpaMMe IO XUMHUHU NIPEAMETHBIE PE3YJbTAaThl MPEACTABICHBI IO Trojam
U3YyUYCHHUS.

10 KJIACC
IIpenmerHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XHUMMS»
OTpaXKaroT:



c(hOpPMHPOBAHHOCTh TMPEJACTABICHUN: O MECTe W 3HAYCHUH OPraHWYECKON
XUMUHM B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJihi B 00ECHEYEHUU YCTONYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJEM IKOJIOTHYECKON, SHEPreTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0ecreyeHnu palMOHAIILHOTO
IPUPOJIOINOIL30BaHusl, B (OPMUPOBAHUU MHUPOBO33PEHUSI U OOIIECH KyJIbTYphI
YeJoBeKa, a TaKKe DJKOJOIMYEeCKU OOOCHOBAHHOIO OTHOIIEHUSI K CBOEMY
3J0POBBIO U IPUPOJHOM CpeLE;

BJIAJICHUEC  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOIIUE MOHSITUS — XUMHUYECKUM AJIIEMEHT, aTOM, SAPO U AJIEKTPOHHAS
obojiouka aroma, S-, P-, O-aToMHbIE OpOWMTANIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToma, THOpuAW3anus AaTOMHBIX opOuTaned, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTENIEHb OKUCICHUS, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEpOAHBIN cKeneT, (yHKIIMOHATbHAs
rpymma, paadkal, CTPYKTypHble QopMyibl (pa3BEPHYTHIE, COKpaLIEHHBIE,
CKEJNIETHBIE), M30MEPHsS CTPYKTypHas M MPOCTPAHCTBEHHAs (TeOMETpHYecKas,
ONTUYECKAas), H30MEpPbl, TOMOJIOTUYECKUH pAJl, TOMOJIOTH, YIJIEBOJAOPOJbI,
KUCJIOPOJI- M a30TCOJCPKAIIUE OPraHUYECKUE COCAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, TEOPUU, 3AKOHBI
(nepuonunueckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOCHHS OPraHHUYECKHUX
BemecTB A. M. byTnepoBa, 3akOH COXpaHEHUsI MaCChl BEIIECTB, 3AKOH COXPAHECHUS
U TpEeBpallleHUus OHHEPruu TMpPU XUMHUUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHU3MaX XUMHUYECKUX pEeaKiui, TEPMOJMHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aUMHOM BJIMSIHUUA aTOMOB M T'PYIIIT aTOMOB
B MOJIeKyJiaXx (MHAYKTUBHBIM M Me30MepHbId 3ddekTrl, opueHTanThl | u |l pona);
(akTOIOTHYECKUE CBENCHHUSI O CBOWMCTBAX, COCTaBe, MOJYYCHHUH M 0O€30macHOM
UCIIOJB30BAaHUN BAXXHEUIIIMX OPraHMYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
NESATENbHOCTH  YeJOBEeKa, OOLMX  HAy4YHBIX  OPUHIMIAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA MTPUMEpPE MPOU3BOJICTBA METAaHOJIA, TTepepaboTKu HedTH);

c(hOpMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEepPHBbIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COECAUHEHHII;

c(hOpMHPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKHUX
BEILIECTB;



COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEAKIMA W PACKPHIBATH UX CYITHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUMid  IMOCPEICTBOM  COCTABJIEHUS
ANIEKTPOHHOIO OanaHca 3TUX peaklui, peakiuil HOHHOro OOMeHa IyTEéM
COCTABJICHUS MX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHUI;

U3TOTABIMBATh MO MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTFOCTPAIIH
UX XUMHAYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMCHHIA: yCTaHABIMBATh MPUHAIC)KHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTh WM Ha3BaHUA TI0 CHUCTEMATHYECKOM
Homenkiatype (IUPAC) u nmpuBOAWTh TpUBHAIBHBIC HA3BaHUS MJIS OTIACITBHBIX
IPeICTaBUTENIC OPraHMYEeCKUX BEIIECTB (ITHUIICH, alleTHJIEH, TOJIYOJ, TJIUIEPHUH,
ATWJICHTJIINKOIb, (eHoN, (QopMaibIeTu/l, aleTaablerujl, aleToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMLMH, aJaHWuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBHHHII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(OPMHPOBAHHOCTh YMEHUSA ONPENENsATh BHUJ XHMHUYECKOW CBSI3U B
OpraHUYECKUX COEJIMHEHMSIX (KOBAJECHTHAsT M WOHHAas CBSI3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TIOJOKEHHUSI TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byTtiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
dusznueckue ¥ XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENECH Pa3IMUHbBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaIUEHOB,
AJIKWHOB, AapOMAaTUYECKHUX YTJIEBOAOPOJOB, CIUPTOB, AJBJIEIHIIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MMPOCTBIX M CIIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YyrJIeBOAOB (MOHO-, JTU- W TMOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKIAYy HHMH  ypaBHCHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C WCIOJB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KPaTHOCTH M THUITA KOBAJICHTHOMN CBS3U (C- M T-CBS3H), B3AHMHOT'O BIIUSIHUASI aTOMOB
U TPYMI aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
celpbsi  (HepTh, NOPUPOAHBIA Ta3, yrojb), CIOCOOBI €ro nepepaboTKu U
IpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;



c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX
METOJ[aX MO3HAHUS — HAOJIOAECHUU, U3MEPEHUHU, MOJICIIMPOBAHUM, SKCIEPUMEHTE
(peallbHOM M MBICJICHHOM) U YMEHHUS TPUMEHSTH 3TH 3HAHUS;

c(hOopMHUPOBAHHOCTh YMEHUS PUMEHSTh OCHOBHBIE ornepanuu
MBICITUTEILHON JEATCIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTHU3AINIO, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — JJIsl U3YUYEHUS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISIBIATH B3aHUMOCBSI3h XUMHUYECKUX 3HAHUU C
MOHSTUSAMH M TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAHHOI'O TOHUMAHUS CYIIHOCTH MATEPUAIBHOTO E€IUHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHWS MO OPraHUYECKON XUMHH ISl OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBJICHUH, HUMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPO/TY;

c(hOPMHPOBAHHOCTh yYMEHHI: TMPOBOAUTH PACUETHl 1O XUMHYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIUM C UCMOIb30BaHUEM (PU3MUYECKUX
BEeJIMUMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: TPOTHO3UPOBATh, aHAJU3UPOBATh U OIICHUBATH
C TO3WIUHA  DKOJOTHYECKOM  O€30ImacHOCTH  TOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENLHOCTU YENOBEKAa, CBSI3aHHOW C MepepaboTKoOn
BEILIECTB, UCIIOB30BATh MOJIYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHUN
poOJieM B CUTYyaITUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHN: CaMOCTOSTEIBHO IIAHUPOBATH M IIPOBOJIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJYyYCHHE M U3YUYEHHE CBOWCTB OPraHUYECKUX
BCILIECTB, KAueCTBEHHBIE PEAKIUU YIJICBOJOPOJOB PA3IMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 10 PACMO3HABaHUIO OPraHUYECKHX BEIIECTB) C COOJIIOJICHHEM ITpaBHII
0e3zonmacHOro oOpanieHusi C BeUIeCTBaMU M J1a0OpaTOpHBIM 00OpPYAOBaHHUEM,
dbopMyIUpoBaTh 1I€JIb HCCIEIOBaHMS, MPEJACTABIATh B pa3IudHOn (opme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH ¢ OLIEHUBATh UX IOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUM:

coOJiroaTh MpaBujia PKOJOTHYECKH 11€JIECO00PA3HOro MOBEICHUS B OBITY U
TPYJOBOM JIESITEIBHOCTH B IENAX COXPaHEHHUSI CBOETO 30POBbS, OKpYKarolen
MIPUPOJHOM CPEIbl U JOCTHXKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBbIE OPraHU3MBI
ONPEACTEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbIcl nokaszarens [1J1K;

aHaJIM3UPOBATh 11€71€CO00pPa3HOCTh MPUMEHEHUsI OPTraHWYECKUX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TIONIH3a;



c(hOpPMHPOBAHHOCTh YMEHHWIA: OCYIICCTBIIATH IEJICHANIPABICHHBIA TOUCK
XUMHUUYECKON MH(POpMAILINU B pa3IMUHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-HayuHast
JUTEpATypa, CpercTBa MaccoBoil nHpopmanuu, IHTEpHET U JpyrUe), KpUTUUECKU
aHAIM3MPOBATh XMMUYECKYI0 MH(OpMaIMIO, epepadbaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABJICHHON YUeOHOM 3amaucii.

11 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsA Kypca «OOmass ¥ HeopraHudeckas
XUMUSD OTPaXKAaIoT:

c(OpMHPOBAHHOCTh TIPEJCTABICHUN: O MaTepuaIbHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHM NPUPOIBI, O MECTE M 3HAYEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJu B 00€CleUeHUU yCTOMYUBOIO
pPa3BUTHS, B PEHICHHH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W TMHINEBON
0€30IMMaCHOCTH, B Pa3BUTUU MEJUILIMHBI, CO3/JaHUM HOBBIX MaTEPUAIOB, HOBBIX
MCTOYHUKOB SHEPIrUH, B OOECHEYEHHH PALMOHAIBHOIO MPUPOJIOIONIb30BaHUS, B
GbopMHUpPOBAaHUHM MHUPOBO33PEHHUS] U OOIIEH KyJbTyphl YEJIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3/I0pPOBBIO M TPUPOIHON

cpene;
BJIQJICHAEC  CHCTEMOM  XMMHYECKHX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIONINE TIOHATUS — XHWMHYECKUH DIEMEHT, aToM, SJApPO aToMa,

M30TOIIbI, 2JICKTPOHHAs 000JI04Ka aToMma, S-, P-, d-aTOMHBIC OpOHMTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, THOpUIM3alMs aTOMHBIX OpOMUTalei, HOH,
MOJICKYJ1a, BQJICHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJI€HTHAs, HWOHHAs, MeETAUIMYECKas, BOJAOPOJIHAs),
KpUCTaJUIMUeCKass peIlI€TKa, XUMHUYEeCKas peakius, pacTBOpP, dJICKTPOJIMUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJUTHUYECKAsT JUCCOIMALIMS, CTENEHb JHUCCOLMAINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIWUTENb, BOCCTAHOBUTEIh, TEMIOBOM 3(deKT
XUMHUUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEaKIUi, XUMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TCOPUS DJIECKTPOJUTHUYCCKON TUCCOLMAIIUM, TEePUOINYECCKUN
3akoH JI.1. MennaeneeBa, 3aKOH COXpaHEHUS MACChl BEUIECTB, 3A4KOH COXPAHEHUS U
MpEBpaIEHUs] SHEPTUU MPH XUMHUUYECKUX PEeaKIrsX, 3aKOH MOCTOSHCTBA COCTaBa
BCILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHUYECKUHN SI3BIK
XHMHH, MHPOBO33PEHUYECKHE 3HAHUs, JIeKAllMe B OCHOBE TMOHUMAHUS
NPUYUHHOCTA U CHCTEMHOCTH  XUMHUUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NpEACTaBICHUSI O CTPOSHHWM BEIIECTBA HAa aTOMHOM, HOHHO-MOJICKYJIIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTaBJICHUS O MEXaHU3Max XUMHUUYECKUX
peakiui, TEPMOJUHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHMs, O XUMUYECKOM PaBHOBECHH, PAacCTBOpPax M JUCIEPCHBIX CHCTEMax;
(baKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUH W 0e30macHOM
WCIIOJb30BaHNN BXKHEHINMX HEOPTaHMYCCKHX BEIICCTB B OBITY M NMPAKTHUYCCKOU



NEATEIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX  MPUHLIHUIAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUMN: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATHH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IMpPU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHUSI HMCHOJb30BATh XWMUYECKYIO CHMBOJIMKY IS
coctaBieHuss (HOpPMYyJ BEIIECTB M  yPaBHEHUH  XHUMHYECKUX  PEaKIuH,
cuctematuyeckyro HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI OMPENEIATh BAJEHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJl XMMHYECKOU CBSI3U (KOBaJECHTHA,
WOHHAs, METa/UIMuecKas, BOJOPOJIHAS), THUN KPUCTALIMYECKON PpElIETKU
KOHKPETHOTO BEILIECTBA;

c(OpMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCHMOCTH CBOWMCTB BEUIECTB OT
BUJIa XMMHYECKOM CBSI3W W THUNA KPUCTALIMYECKOM pemeéTku, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00pa30BaHMsI KOBAJIGHTHOU CBS3H;

c(OPMHPOBAHHOCTh ~ YMEHUH:  KIACCU(PUIMPOBATH:  HEOPraHHMYECKUE
BELIECTBA 10 UX COCTaBY, XUMUUYECKHE PEAKIIUU MO Pa3IMYHBbIM MpU3HAKaM (YHCITY
U COCTaBy pearupymollux BeIIeCTB, TEIIOBOMY 3(D(eKTy peakiuu, U3MEHEHHUIO
CTENEHEW OKHCIIEHUS DJJEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiau3aropa u
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUHU ISl Kilaccu(puKauuu
U3YYaeMBbIX BEIIECTB U XUMUYECKUX PEaKIIUil;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3aKoHa /[,
N. MeHneneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMHPOBAHHOCTh YMEHHUM: XapaKTEpPU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIIEMEHTOB IE€PBOrO—YETBEPTOrO MEPHOJIOB
Ileppommueckorn  cucremsl .M.  MengeneeBa, uCnoib3ys  NOHATHUA
(QHEPTeTUYECKUE YPOBHHY», «IHEPreTHUYECKUE MOIYpPOBHM», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YXAEHHOE HSHEPreTUYECKUE COCTOSIHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHUYECKHX DBJIEMEHTOB U MX
coequHeHnd 1o nepuogam u rpynmnam Ilepuommueckoir cucremsr [ U.
MeHneneeBa, Bal€HTHBIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JIOYEK;

c(OpMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKHME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEKIYy HEOPraHMYECKMMM BELIECTBAMH C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;



cOPMUPOBAHHOCTh ~YMEHHUS PAacKpbIBaTh CYIIHOCTb: OKHUCJIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOrO OajaHca
ATUX peakUui; peakuuid HOHHOTO OOMEHa NMYTEM COCTABJICHHS HX MOJHBIX U
COKpAIlEHHBIX ~ MOHHBIX  YPaBHEHMM;  peakUud  THApPOJIM3a;  pPEaKUUH
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIFOMUHMS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMUYECKUX PEAKIHU ¢ y4€TOM HMX IHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS CKOPOCTH XHMMHMYECKOM pEaKUUMUM B 3aBUCHUMOCTH OT pPa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEIIEHUSI XUMHUYECKOI0 PaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle [llarense);

C(OPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb XHUMUYECKUE PEAKLMH,
JEeXalle B OCHOBE IPOMBIIUIEHHOTO IOJYYEHHS] CEPHOW KHCIIOTBI, aMMHUAKa,
o0lue HayyHble NPUHLMIBI XUMHUYECKUX MPOU3BOJCTB; LIEJI€CO00Pa3HOCTh
OPUMEHEHUSI HEOPraHWYECKUX BELIECTB B MPOMBILIIEHHOCTH U B OBITY C TOYKH
3pEHHUsI COOTHOILIEHUS PUCK-TIONIb3a;

c(OpPMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O MeETOJaX HAay4YHOIo
NO3HAaHUS SIBICHUN NOpUpOAbl — HAOJIIOJEHHE, H3MEPEHHE, MOJECIMPOBAHUE,
AKCIIEPUMEHT (peanbHbIA U MBICIEHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHMS IIPU SKCIIEPUMEHTAIBHOM HCCIIEA0BAHUY BEILECTB
U Uil OOBSCHEHUS XUMHYECKHUX SBJICHUM, HMEIOLUIUX MECTO B MPHUPOJE,
IPaKTUYECKOHN AESATEIIbHOCTU YeJIOBEKA U B IOBCEIHEBHOM KU3HMU;

c(hOpMHPOBAHHOCTh YMEHHMS BBISABIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSAMU M NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYyYHBIX IPEIMETOB IS
00Jj1ee 0OCO3HAHHOT'O TOHUMAaHUsI MaTepUaIbHOIO EAUHCTBA MUPA;

cOpPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUYETHI: C HCIOJB30BAHUEM
MOHSATUH «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA ras3a M0 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIJIOBOro 3(pdeKra
peaklyy; 3HAYEHHUs BOJOPOAHOrO IMOKAa3aTeslss PacTBOPOB KUCIOT M LIENOYEH C
U3BECTHON CTEMEHbI UCCOLMALMU; Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa PEAKLUH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PacTBOpa C
OTIPEICIIEHHOM MacCOBOM JI0Jiel pacTBOPEHHOI'O BEIECTBA MJIM JAaHO B M30BITKE
(MuMeeT TpHUMeECcH); JOJM BBIXOJA MPOAYKTa peakUnH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IJIAHUPOBATh W IPOBOAUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEAECHHE  peakuuid  HOHHOro  OOMEHa,
NOATBEP)KIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPENEICHUE
Cpelbl pPAacTBOPOB BEUIECTB C IIOMOIIBKD HWHIMKATOPOB, HW3YUYEHUE BIMUSHUSA
pa3iaMYHbIX  (PAKTOPOB HA CKOPOCTb XUMHUYECKOW  peakluu, pelieHHe



OKCIIEPUMEHTALHBIX 3a7a4 1o Temam «Metammey u  «Hemertammey) ¢
coOJII0/IEHHEM MpaBUJI 0€30acCHOro OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (GOpPMYyJIHpPOBATH 1€JIb  HUCCIACAOBAHUS, TMPEACTaBISATh B
paznuyHOil opMe pe3ysbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIATh MTPaBUJIa TOJIb30BAHUS XHMHUYECKOM
nocyoM W JabopaTopHbIM 00OpyAOBaHHMEM, oOOpalleHUusl C BEIIeCTBAMHU B
COOTBETCTBHUM C HWHCTPYKIUSIMH TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUUYECKHX
OTBITOB, JKOJOTHYECKH I€TIECOO0Pa3HOTO TOBEACHUS B OBITY U TPYIOBOMH
JEATETHPHOCTH B IEIIX COXPAHEHHUS CBOETO 370POBbS, OKPYKAIOMICH MPHUPOIHON
cpenbl M JIOCTHXKEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh OIMACHOCTh
TOKCUYECKOTO JICHCTBUS HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMUMas cMbIci nmokazarens [IJK;

c(hOpMHPOBAHHOCTh YMEHH: OCYIICCTBIATH II€JICHAIIPABICHHBIA TIOUCK
XUMUYECKON MH(OpPMAIMU B PA3IMYHBIX UCTOYHHUKAX (HayyHas U yueOHO-Hay4Has
JUTEpaTypa, CpercTBa MaccoBoil nHdopmaruu, IHTepHET U Apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUYECKYIO0 HH(OpPMAIHIO, TIepepadaThiBaTh €€ W MCIIOIh30BATh
B COOTBETCTBUU C MTOCTABJICHHON Yy4eOHOI 3a1auei.

Peanu3anusi nporpaMMbl BOCIIUTAHUS :

- dopmupoBaHue POCCHICKOM rpak 1aHCKOMN UACHTUYHOCTH,
MPUHAJICKHOCTH K OOITHOCTH rpaxaan Poccuiickoit Denepanuu.

- Bocriuranue 1106Bu kK pogHOMY Kpato, PoawHe, cBoeMy Hapomy, YBaKCHHUSI
K Ipyrum Hapojaam Poccumn

- Bocnuranume Ha OCHOBE JyXOBHO-HPABCTBEHHOW KyJbTYpPhl HAapOJ0B
Poccun.

- @opMHUPOBAaHHE JCTETUYECKOM KYJIBTYphl HAa OCHOBE POCCHUMCKHX
TPAJUIUOHHBIX JIYXOBHBIX IIEHHOCTEH, NPHOOIIEHUE K JIy4dlIuM oOpa3iam
OTE€YECTBEHHOTO U MUPOBOT'0 UCKYCCTBA

- Bocriutanue yBaxkeHUs K TPyay, TPYAALIUMCS, pe3yjbTaTaM Tpyaa (CBOETo
U PYTUX JIOJEN)

- ®opMUpoOBaHUE PKOJOTHUUYECKON KYJIbTYphbl, OTBETCTBEHHOI'0, OEpPEKHOI0
OTHOUIIEHHUS K IPUPOJIE, OKPYKAIOIIEH cpejie

- Bociutanue ctpemiieHHs K TTO3HAHUIO CeOSl M APYTHX JIOJEH, TPUPOILI U
obOmiecTBa

Ilpu peanu3zanum MporpaMMbl UCHOJb3yeTCsl CIAeAYyIONIee MATEPUAIbHO-
TeXHU4YecKoe odecreyeHue:



- mudpoBas maboparopuss aIg IMKOJIbHUKOB LleHTpa oOpa3oBaHUsI
€CTECTBEHHO-HAy4YHOU HAaNpaBiIeHHOCTH «Touka pocTay;

- HOyTOyku lleHTpa 0Opa3oBaHHS €CTECTBEHHO-HAYYHOW HAIpPaBIEHHOCTU
«Touku pocray;

- WHTepakTuBHas maHenb lLleHTpa  oOpa3oBaHMs €CTECTBEHHO-HAyYHOU
HanpaBieHHOCTH « Touku pocTay.
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