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OO1ee 4KMcI0 4acoB, MPEIyCMOTPEHHBIX IS M3yUEHHUS XMMHHU Ha yriIyOJICHHOM YPOBHE
cpenHero oomiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 gaca (3 gaca B
Hezeno), B 11 kiacce — 102 vaca (3 yaca B Henenio).

COJEPKXAHUE OBYYEHUSA

10 KJIACC
OPT'AHNYECKASA XUMMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH.

[IpenmMer W 3HAueHHE OPraHWYECKOM XUMHM, TPEACTABICHHE O MHOTroo0pa3uu
OPraHUYECKHX COCTUHEHUM.

DNEKTPOHHOE CTPOEHUE aTroMa YIJVIEpOJa: OCHOBHOE U BO30YXAEHHOE COCTOSIHMUS.
BanenTHble BO3MOXKHOCTH atoma yriepoja. XUMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOHUTaneilt yriaepoaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHON
cBs13u (OOMEHHBIA U JJOHOPHO-AKIENTOPHBIN). THUIIBI TepeKphIBAHUS aTOMHBIX OpOUTANICH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBA3€H B MOJEKyJax
opraHnuyeckux BemecTs. [loHsaTre o cBOOOJHOM paauKkale, Hykieoduie u dneKTpodue.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. byTiepoBa u coBpeMeHHbIE
MIPEICTABIEHHS O CTPYKTYpE MOJIEKYJ. 3HaYEHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COECTUHEHUM.
MonexkynsipHble H CTPYKTypHble Gopmyibl. CTpyKTypHbIE (OpPMYIJIBI DPa3TUYHBIX BHJOB:
pa3BépHyTasA, COKpami€HHas, ckenerHas. Ms3omepus. Bunabl wu3zomepumn: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHbIE J(PQPEKThl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUN
(MHAYKTUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBnenue o kinaccudukay opranndeckux BemiecTs. [lonarue o GyHKINOHATBHOM
rpynne. I'omomnorus. ['omonoruueckue psaasl. CuctemMarnyeckas HOMEHKIATypa OpraHUYeCKHX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OT/ICJIBHBIX MPEACTaBUTEICH.

OcobenHoct W Kjlaccu(uKkanus — OpraHM4eckux  peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIIMY B OPraHUYECKON XUMHUHU.

DKCrepUMEHTAJIbHbIE METO/Ibl M3YYEHMsI BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB U MaTepuaiaMHM Ha MX OCHOBE, OMBITHI MO MPEBPALLIECHUIO
OpraHMYeCKHUX BEUIECTB IMpH HarpeBaHuu (TUiaBieHHe, OOyriIMBaHHE U  TOPEHHE),
KOHCTPYUPOBAaHHE MO/JIEIEH MOJIEKYJ OPraHUYeCKUX BELIECTB.

YraeBoaopoabl.

Anxanel. 'omonorudeckuil psa aiakaHoB, oOmias Gopmyia, HOMEHKIATYpa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBCHHOE CTPOCHUE MOJEKYJ AlKaHOB, SP>-rHOPUAN3AIS aTOMHBIX
opOuTaneit yriepoaa, 6-cBs3b. Ou3nueckue CBOMCTBA aTKaHOB.

XUMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHUs], N30MEPU3ALUU, JETUIPUPOBAHMSI,
LIUKIU3aluy, [HpOJu3a, KpekuHra, ropeHus. [lpeacraBieHue o MexaHu3Me peakuuid
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupose. CriocoOb! OTydeHUs: U IPUMEHEHHUE alIKaHOB.

[uxnoankanpl. O6mas dhopmysa, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOSHUS U
XUMUYECKUX CBOWCTB MalbIX (IUKJIOMPONAH, LHUKJIOOyTaH) M OOBIYHBIX (IIMKJIOIICHTAaH,
IIUKJIOTEKCaH) IHUKI0anKkaHoB. CrocOOBI MONYyYeHUS U IPUMEHEHHUE ITUKI0ATKAHOB.



Ankensl. ['oMonoruyeckuii psii ankeHoB, obmmas GopMmyia, HOMEHKIATypa. DIEeKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AIKCHOB, SP’>-THOPUIM3alMs ATOMHBIX OpOUTaNei
yraepoaa, o- u m-cBsi3u. CTpyKTypHas U reomeTpuydeckas (uc-tpaHc-) usomepus. duznueckue
CBOMCTBAa QJKEHOB. XMMHYECKHE CBOMCTBA: PEAaKUMM IPUCOCAVHEHMS, 3aMEUICHUS B 0-
MOJIOKEHNE TPU JABOMHOM CBA3M, IMOJIMMEPHU3alMA M OKHcieHus. IIpaBuno MapkoBHHKOBaA.
KauecTBeHHBIE peakliuy Ha ABOHHYO CBsA3b. CrIOCOOBI OyUEHHS U IPUMEHEHUE AJIKEHOB.

Anxanuensl.  Knaccudpukanmuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynuposannvie). OCOOEHHOCTH  BJIEKTPOHHOTO  CTPOEHHS M XUMHMUYECKHMX  CBOMICTB
conpsiKE€HHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanust cOnpsKEHHBIX AMEHOB.
CriocoOblI osryueHust 1 IPUMEHEHUE allKaHeHOB.

Ankusbl. 'oMonorndeckuii psia aqkuHOB, oOmas Gopmysa, HOMEHKIATYpa U U30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-TMOpHAM3alMsl aTOMHBIX
opOutaneit yrimepona. dusmveckre CBOWCTBA aTKMHOB. XWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOETUHEHMS, TUMEpU3AlMi U TPUMEPHU3ALNH, OKHCIeHUs. KHCIOTHBIE CBOMCTBA aJKHHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHBIC pPeaklud Ha TPOWHYIO CBS3b. CIIOCOOBI
NIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomatuueckue yriaeBogopo/sl (apeHsl). 'oMonorudeckuit psii apeHoB, ooias popmyna,
HOMEHKJIATypa U M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30IIa.
dusnuecKkue CBOMCTBa apeHOB. XMMHYECKHE CBOMCTBa OEH30JIa M €ro rOMOJIOTOB: PEAKIUU
3aMeIIeHUs] B OCH30JbHOM KOJIBLIE M YTJIEBOJOPOIHOM paJHKalle, PEaKIUU TPUCOSAUHEHHUS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpencraBienne o0 OpueHTUPYIOLIEM JIEHCTBUU 3aMECTUTENEH
B OCH30JIbHOM KOJbIIE Ha IPUMEPE AJTKUIbHBIX PAJUKaIOB, KapOOKCUIBHOU, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIIBl, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB CTHpPOJA.
[Nomumepuzamuss  crupona.  CrocoObl  MONy4eHUS M NPUMEHEHHE  apOMaTHYECKUX
YTJIEBOIOPOOB.

[Ipuponnsiit ra3. [lonmytHble HedTsHbIE ra3el. HedTh u e€ mpoucxoxnenue. KameHnHsli
yroib ¥ TPOAYKTHl ero mepepabotku. CrocoObl mepepadoTKu HEPTH: NMEepPeroHka, KPEeKUHT
(TepMHUYECKUH, KaTaTUTUYECKU), pUGOPMHUHT, MUPOiH3. [IpoayKThl mepepaboTku HepTH, UX
NPUMEHEHNE B IIPOMBIIUIEHHOCTH H B OBITY.

['eneTndeckas CBsI3b MEKIY pPa3IMUYHBIMU KJIACCaMU yTIIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakium 3amerieHus
TaJIOTEHa Ha TUAPOKCOTPYIIly, HUTPOIPYMNIy, LHAHOTPYIIy, aMHHOrpymmy. J[leiicTBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO M CIMPTOBOIO  pacTBopa IIENo4M. Bzammonelicteue
JUTaJOT€HAJIKAHOB C MarHueM M LMHKOM. lIoHATHE O MEeTalsioOpraHM4ecKUX COCIUHEHUSX.
Hcnonp3oBaHue TraloreHnpou3BOIHBIX YIIIEBOJOPOJOB B OBITY, TEXHHUKE M IPU CHHTE3E
OpraHUYECKHUX BEILECTB.

OKClEpUMEHTAJIbHbIE METOJbl H3Y4YEHHMs] BEIIECTB M MX IPEBPALLEHUI: HU3y4YeHHE
(U3NYEeCKUX  CBOMCTB  YIJICBOJOPOJOB  (PacTBOPUMOCTH),  KAa4ECTBEHHBIX  PEAKIMA
YTJIEBOJIOPOOB Pa3IMYHbIX KJjaccoB (oOeciBeurBaHWe OPOMHOI MM MOJHOW BOJIbI, pacTBOpa
IepMaHraHaTa Kajaus, B3aWMOJCHCTBHE aleTWIEHAa C aMMHMA4YHBIM pPACTBOPOM OKCHJAA
cepedpa(l)), kauecTBeHHOE OOHApY’)KEHHE YTIIEpO/Ja W BOJIOPOJAa B OPTaHMUYECKHX BEIIECTBAX,
NOJy4YeHHEe STUJICHa M H3y4YE€HHE €ro CBOWCTB, O3HaKoMJleHHe ¢ Kosulekuusmu «Hedpts» n
«Yromb», ¢ o0OpasnamMu IIacTMacc, KaydyyKoB U PE3UHbI, MOJEIMPOBAHUE MOJIEKYJI
YIJIEBOJOPOIOB U rajOreHIIPOU3BOAHBIX YIIEBOAOPOIOB.



Kucnopoacoaepxamnue opraHn4ecKue COeJUHEHHUsI.

[IpenenvHble opgHOaTOMHBIE cnUpThl. CTpoeHue MoJieKyd (Ha NpUMEpPE METAHOJIA H
sTanona). ['omonoruueckuii psij, odmast popmysia, H30MepHs, HOMEHKJIATypa U KIaCCU(PUKAIIHSL.
®u3nyecKue CBOWCTBA IIPEAEIBHBIX OJHOATOMHBIX CIUPTOB. BOJOpPOIHBIE CBS3M MEXAY
MOJIEKYJIAMH  CHOUPTOB. XHMMHYECKHME CBOMCTBA: pEAaKIUU 3aMEIICHUs, JETUApPATALNH,
OKHCJICHUSI, B3aUMOJICICTBUE C OPraHMYECKUMU U HEOPTraHMYECKUMU KucioTtaMu. KauecTBeHHas
peakius Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAaHOJa Ha OpPraHU3M 4eJIOBEKa.
CnocoObI MONTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[IpocTteie 3¢upbl, HOMEHKIaTypa U n3omepusi. OcoOeHHOCTH (PU3MYECKHX M XMMHUYECKHX
CBOMCTB.

MHOroaroMHbl€ CIHUPTHI — OJTUJIEHIVIMKOIb W INMLEPUH. PU3HUECKUE U XUMHUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUS, B3aUMOJEHUCTBUE C OPraHMYECKMMH M HEOPraHUYECKUMU
KHMCJIOTaMH, Ka4eCTBEHHAsl PEAKLMs HAa MHOIOAaTOMHBbIE crupThl. lIpencraBiieHne o mexaHu3Me
peakmuii HykiaeopuiIpbHOTo 3aMerieHus. JleiicTBue Ha opranu3m denoBeka. CriocoObl OTyIeHHS
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MONEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO sIpa.
Ouznyeckue cBoicTBa (penoma. OCOOEHHOCTH XUMHUYECKHX CBOWUCTB ¢eHona. KauecTBeHHBIE
peakiuu Ha Qenon. TokcuunocTs ¢enona. CrnocoObl MOMy4YeHHS U NpPUMEHEHue (eHona.
®denonpopManbaeTuaHAs CMOJIA.

KapOonunpHble COEAMHEHUS — QIbJACTUABI M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM rpymnmbl. ['oMosiornueckue psaapl anbAErHA0B U KETOHOB, oOmas ¢opmyia,
n3oMepuss M HOMeHKIarypa. Dusznueckne CBOWCTBA AIbJACTHIOB M KETOHOB. XHUMHYECKHE
CBOMCTBAa QIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHns. OKHCIEHUE albIErui0B,
KayeCTBEHHbIC peakluu Ha anbiaerujpl. CrocoObl MONyYeHHsS U NMPUMEHEHHUE albICTUIOB U
KETOHOB.

O/HOOCHOBHBIE Mpe/elibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOECHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKIaTypa. Pusmueckue CBOICTBa OJHOOCHOBHBIX
MPEeNIbHBIX KapOOHOBBIX KHUCIIOT. BOIOpOIHBIE CBSI3M MEXAYy MOJIEKYJIaMU KapOOHOBBIX
KHCIIOT. XUMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakivs JSTepu(HUKAINH, pEaKIud C
y4acTHEM YTIIEBOJOPOIHOTO pamukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CJIOXKHBIX 3pupax. MHOroobpaszue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNebHbIX U apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, IUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BhICIIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICMHOBAs, JUHO/NE6As, JUHONEH08as KHUCIOThL. CrocoObl
MOJIy4€HHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. 'omonoruueckuit psa, obmas Gopmyna, ©30MepHsi U HOMEHKJIATypa.
®u3nuecKue U XUMUUYECKUE CBOMCTBA: TMAPOJIM3 B KMCIION U ILEIIOYHOM Cpese.

Kuper. Ctpoenne, pusnyueckue U XUMHUECKUE CBOWMCTBA JKUPOB: THAPOJIHN3 B KHUCIOH U
11es1ouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALINX OCTATKH HETPEAEIbHBIX KUPHBIX
KuCaoT. JKupsl B Ipupoie.

MBITa KaK COJTH BBICIINX KAPOOHOBBIX KHCIIOT, HX MOJOIIee JeiiCTBHE.

OOmass xapakTepucTuka yriaeBoaoB. Krnaccudukanus yriaeBogoB (MOHO-, AHU- U
nonucaxapuabl). MoHocaxapupl: TIIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Oe30Kcuprbdo3a.
du3nyeckue CBOMCTBA M HaxoxaeHue B npupoge. PorocuHTe3. XHUMHUYECKHE CBOMCTBA



[JIIOKO3bl: pPEaKIUU C YYaCTUEM CHUPTOBBIX U  alNbJETMAHONM TpYII, CHOUPTOBOE U
MOJIOUHOKHCTIOe OpokeHue. [lpuMeHeHWe TIIIOKO3bI, €€ 3HAYCHHE B IKU3HEACSITEIHbHOCTU
opranusma. Jlucaxapuipl: caxapo3a, MajlpTOo3a U JakTo3a. BoccraHaBnuBawolmue u
HEBOCCTaHABJIMBAIONIME aucaxapuabl. [waponu3 maucaxapunoB. Haxoxnenuwe B mpupone u
npuMmenenue. [lonmucaxapuapl: Kpaxman, IIMKOTeH W Lesutoiio3a. CTpoeHne MakpoOMOJEKYIl
KpaxMmaja, TIJIHKOT€Ha W Ueuono3bl. PDu3ndeckne CBOMCTBA KpaxMmajga U LEJUIIOJO03bI.
XHUMHYECKUE CBOMCTBA Kpaxmaja: TMIPOJIN3, KAaUeCTBEHHAs pPEaKiUsi C MOJAOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: TUAPOIIN3, MOTyYeHHE YPUPOB LeTI0N03bl. [ToHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

DKCIEepUMEHTAIbHbIE METO/bl M3YyUEHHUsI BELIECTB M UX IMPEBpALICHUN: pacCTBOPUMOCTH
pa3JIMYHBIX CHUPTOB B BOJIE, B3aMMOJICUCTBHE 3TaHONA C HATPUEM, OKHUCICHHE STUIIOBOTO
CriUpTa B aibJerH]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE, OKHCJICHHE STUIIOBOTO CIHPTA
TUXPOMATOM Kajusi (BO3MOXXHO MCITOJIb30BAHUE BUICOMATEPHAIIOB), KAYECTBEHHBIE PEAKIIMU HA
anbaerunsl (¢ ruapoxkcunom auammuncepeopa(l) u rugpoxcugom Meau(Il)), peaxius roumnepruna
¢ ruapokcuiom Meau(Il), xumudeckrne cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBIE
pactBopa Toko3bl ¢ ruapokcugom menu(Il), BzaumonelicTBue Kpaxmaia ¢ HMOJOM, pEIIeHHE
IKCIIEPUMEHTANBHBIX 337a4 0 TeMaM «CrupTthl U (eHonb», «KapOboHoBbIe KUCTOTHI. CIOXKHBIE
3hUpHD».

A3oTcoaep:xainyue OpraHudecKkne coeJMHeHusl.

AMUHBI — OpraHWdYecKWe TMPOM3BOJHBIC ammmaka. Kiaccudukaruss amMHHOB:
anmudaTuyecKkue U apoMaTHYECKUE; NIEPBUYHBIC, BTOPHUYHBIC U TpeTU4dHbIe. CTpOSHUE MOJIEKYII,
obmas ¢gopMyna, u30MepHs, HOMEHKIATypa U (U3NUECKHE CBOMCTBA. XHMHYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBa, aJIKMJIMPOBAaHUE, B3aMMOJCICTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOMN KUCI0TON. COMM aJIKWIAMMOHMSL.

AHWIMH — IIPEJICTaBUTENIb aMUHOB apoMaTudeckoro psjaa. CtpoeHue aHuinHa. BzanmHoe
BJIMSTHUE TPYIIIl aTOMOB B MoJieKyje aHuiauHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsie peaknuu Ha aHWiInH. CrocoObl TOMy4YeHUS W TPHUMEHEHHE alu(paTHIeCKUX
amuHOB. [loy4ueHne aHWIMHA U3 HUTPOOCH3071a.

AmuHokucnotel. Homenknatypa u  uszomepust. OThenbHble NPEACTABUTENN  O-
AMHHOKHUCIIOT: TJIMIUH, ajdaHuH. PU3NYEeCKue CBOWCTBA aMHHOKHCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKUX COCAMHEHUH, pEaKuus MOJUKOHICHCAIINH,
o0Opa3oBaHHe NMENTHIHOI cBA3M. bruonornueckoe 3HaueHNe aMUHOKHUCIOT. CHHTE3 M THIPOJIN3
HENTUIOB.

benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAsT M TpPEeTUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, EHATYypallys, KaueCTBEHHbIC pEaKldd Ha
OemnKu.

DKCIEPUMEHTAIBHBIE METOJ(bl M3Y4YEHHUS BEIIECTB M HMX MPEBpALICHUN: PACTBOPEHUE
OeIKOB B BOJIC, JeHATypamus OCIKOB MPH HArpeBaHUM, IIBETHBIC PEAKIIUU Ha OCIIKH, PEIICHUE
SKCTIIEPUMEHTAIBHBIX 337ad 10 TeMaM «A30TCOJep)Kalllue OPTaHMYECKHUE COCIUHCHHS» W
«Pacrno3HaBaHne OPraHUYECKUX COSTUHEHU.

BbicokoMoieKyJISIpHBIE COEIUHEHUS.

OCHOBHBIE TOHATHUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEpU3alUU, CpeAHsss MoJieKyJsipHas macca. OCHOBHbIE
METO/bl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPHU3aIUs U TOJMKOHICHCALIUS.



[TonumepHsbie MaTepHabl. [Tnactmacchr (onMATUIIEH, MIOJIUTIPOTIUJICH,
TTOJINBUHUIIXJIOPUI, MOJIUCTUPOJT, MOJIMMETHIIMETaKpHUIIAT, MOJIMKapOOHATHI,
nonudTHIeHTepedTanar). Y Tunusanus u nepepaboTka MIacTUKa.

DnacToMepsl:  HATypajJbHBIM KaydyK, CHHTETHUECKHME Kaydyku (OyTaIueHOBBI,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BosnokHa: HaTypasibHBIE (XJIOTIOK, MIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH M JIaBCaH).

[Tonumepsl cmeumanbHOrO  HazHadeHHs] (Te(IOH, KeBIap, JIEKTPONPOBOJSAIINE
[OJIUMEpBI, OropazaaraeMble MOJIUMEPHI).

DKcrepUMeHTalIbHbIE METObl M3YUYECHHUs BEILECTB M HUX MPEBpAILCHH: 03HAKOMIIEHHE C
o0Opa3aMu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, Kay4dyKOB, pEIICHHE
SKCIEPUMEHTATBHBIX 3a71a4 0 TeMe «Pacno3HaBaHue mIacTMacc U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenne MosekysspHOH (hOpMyJITbI OPraHHYECKOTO COSANHEHHSI TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJSIPHON (HOpMYJBI OpraHU4EeCcKOro
coenquHeHUsT MO Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB pEaKIUU U/ MU UCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (popMyIIs
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJYYECHHMS,
OTIpeIeJIeHUE JIOJH BBIX0/1a MPOAYKTa PEaKIMU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanust MeXnpeIMETHBIX CBsI3€H NMpU M3Y4YEHHWH OpraHmdeckoi xumuu B 10 Kiacce
OCYIIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W
MOHSTHH, IPUHSTHIX B OT/AEIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAyuYHbIE TOHATHUA: SIBJICHHME, Hay4dHbI (hakT, rumoresa, TEOpHs,
3aKOH, aHAIM3, CHUHTE3, KiaccuuKauus, HaOIIOJIeHUE, H3MEPEHUEe, IKCIEPUMEHT, MOJIEb,
MO/JICJIUPOBAHUE.

@dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOJEKyJIa, IHEPreTHUECKUi
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3UUECKUE BEIUUYHHBI,
€IMHUIIBI ©3MEPEHHSI, CKOPOCTh, SHEPTHS, Macca.

buonorust: kneTka, opraHusM, sKocucTeMa, omocdepa, MeTaboM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA M TeTepOoTpOdHBIH TUN NHUTaHUS, OpoxkeHue, (GOoTOoCHHTE3, AbIXaHHUE, OENKH,
YTJIEBOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpacdus: mone3nbie HCKOMaeMble, TOTLIUBO.

TexHoOTHs: MUIIEBBIE MPOTYKThI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIIUE CPEACTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CUHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKAS XUMUS

Teopernuyeckue 0CHOBbI XHMHH.

AtoM. CocTaB aTOMHBIX s7ep. XUMHAYECKH neMeHT. M3otomnbl. CTpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIa. DHEPreTHUYECKHE YpPOBHHM M TOIYpOBHU. ATOMHbBIE
opbutanu. Knaccupukamus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
ANIEKTPOHOB 110 ATOMHBIM OpOUTANIAM. DJIEKTPOHHBIE KOH(UTYPAIIMH aTOMOB JIEMEHTOB



MIEPBOrO—4YEeTBEPTOrO TMEPHUOJOB B OCHOBHOM M BO30YKIAEHHOM COCTOSIHUH, D3JIEKTPOHHBIE
KOH(UTypaIi HOHOB. DIIEKTPOOTPHULIATEIEHOCTb.

[lepuonnueckuit 3axkoH u llepuonmueckass cucrema Xxumudeckux osemeHToB J[.H.
MenpeneeBa. CBs3p NepuOAMYECKOTO 3akoHa M Ilepuonnyeckoil cHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsS CBOWCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX U CIOXKHBIX BEIIECTB M0 IpyNNaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

XuMuyeckasi CBs3b. Buabl XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, MeETaJIM4ecKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3M: OOMEHHBINH M JJOHOPHO-aKIENTOPHBIA. DHEprus
u nnuHa cBs3u. [lonsgpHoCTh, HAPaBIEHHOCTh U HACBIIAEMOCTh KOBAJIEHTHOM cBA3U. KpaTHble
cBsA3u. BogoponHas cBsi3b. MEXMOIEKYIISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (Ha NpPUMEpPE COECTUHEHHI 3JIEMEHTOB BTOPOIO
eproa).

IIpencraBneHne O KOMIUIEKCHBIX coennHeHusAX. (CocTaB  KOMIUIEKCHOIO — HOHA:
KOMILIEKCOOOpa3oBarTenb, JUraHAbl. 3HAueHUE KOMIUIEKCHBIX coeauHeHuil. Ilonstne o
KOOPAVHALIMOHHOW XUMHH.

BemecTtBa MOJEKYJISPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUs. THIBI KPHUCTAUIMYECKUX
pEeETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTue o nucnepcHsix cuctemax. MictunHble pacTBopsl. IIpencraBnenne 0 KOJUIOMAHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIEHTPAllMUd pPACTBOPOB: MaccoBas [0Ji1 BEIECTBAa B
pacTBope, MoJisipHasi ~ KOHLEHTpauus. HacellleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBOpUMOCTh. KpucTtamioruaparst.

Knaccudukanus m HOMEHKJIATypa HEOPraHMYECKMX BEILECTB. TpHUBHAIbHBIE Ha3BaHUs
OTJIENbHBIX NIPEACTABUTEIIEH HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMH4eCKUX peakiiii B HEOPraHU4eCKOH 1 OpraHnYecKoi XUMUH. 3aKOH
COXPAHEHHsI MAacChl BEUIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHMS 3HEPIMU NPU XUMHUYECKHX
peaxiusix. TerutoBbie 2 PeKTh XUMHUECKUX peakuuil. TepMOXUMUUECKUe ypaBHEHUS.

CKOpOCTh XUMHUYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IHyYHBIX (hakTOpoB. ['oMOreHHBIE
U reTeporeHHble peakiuu. Karanus u kaTain3aTtopsl.

O6parumble W HeoOpaTUMBIE peaKIMU. XHUMHUYeCKoe paBHoBecwe. KoHcTaHTa
XMMHMYECKOTO paBHOBecHsA. DakTOpBI, BIUAIONIME HA IOJIOKCHHE XMMHYECKOTO PaBHOBECHS:
TEMIIEPATypa, JaBICHUE M KOHLIEHTPALMM BEILECTB, y4acTBYHOUMX B peakuuu. [Ipunmun Jle
[TaTense.

Onexkrtponutuyeckass aucconuauus. CunpHble U cnabble  37eKTpoauThl. CTeneHb
muccouuanuu. Cpena BOJHBIX pacTBOPOB: KUCIIOTHas, HEMTpajbHas, LIeN04Has. BopopoaHsiii
nokazarens (pH) pactBopa. ['maponus coneii. Peakiun nonnoro ooMena.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oxkucieHusd. OKuciurenb u
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHS M BOCCTaHOBJEHHUS. BakHeliine oOKuciIuTenn U
BOCCTaHOBUTEIN. MeTO/I 3JIEKTPOHHOTO OanaHca. DJIEeKTPOIU3 PACTBOPOB U PACIIIIABOB BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YyYEHHUs BEIIECTB M HUX IPEBPAIICHHUN: Pa3JIOKECHHE
NEPOKCHJA BOJOpPOJa B IPUCYTCTBUU KaTaJIW3aTOPa, MOJENHM KPUCTAIUIMYECKHX PEHIETOK,
NpOBE/IEHUE peaKIii HOHHOTro 0OMeHa, ONpe/ieIeHUe Cpeibl PAaCTBOPOB C MOMOILBIO



WH/IMKATOPOB, U3Y4YEHUE BIMSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW pEaKkIuH U
10JIO)KEHHE XMMHUECKOTO PABHOBECHS.

Heoprannueckass xumus.

[Tonoxxenne HemeraioB B Ilepuommueckon cucreme XuMHu4YecKux diemeHToB J[.H.
MenzeneeBa U OCOOCHHOCTH CTpO€HMS MX aromMoB. Du3nueckue CBONCTBA HEMETAJIIOB.
AnoTponus HEMETAUIOB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriepoaa).

Bognopon. Ilonyuenue, ¢pusnyeckue M XMMUYECKUE CBOMCTBA: pEaKUUU C METAIaAMH U
HEMeETaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOMINBHBIE 371EMEHTHI.

l'anorensl. Haxoxnenue B mpupone, crocoObl MoidydeHus, GU3NYecKUe U XUMUYECKHUe
cBoiicTBa. ['asioreHoBOIOpOABl. BakHelIne KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbI€ U MPOMBIILICHHBIE CTIOCOOBI MOIYYEHHUs TajJoreHoB. [I[puMeHeHne rajJoreHoB u
UX COCMHEHHUM.

Kucnopon, o3oH. JlabopaTopHble U MPOMBIIIJICHHBIE CHOCOOBI MOJYYEHHUS KUCIOPOJa.
Ousnyeckue U XUMHUYECKHE CBOWCTBA M TPUMEHEHHE Kuciaopoga W o30Ha. Oxkcuabl U
MIEPOKCHUIBL.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MONy4YeHUS, (U3HUECKHEe U XHMHYECKHE
coiictBa. CepoBonopon, cyiabduasl. Oxeun cepbi(IV), okeun cepri(VI). CepHucras u cepHas
KUCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB cepHOM KkHcHoThl. [IpuMeneHue cepbl U eé
COCIMHECHUM.

Azor. Haxoxnenue B TpUpOAE, CIOCOOBI TONYyYEHHUs, (PU3MUECKHE U XUMUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. Okcuabl a3oTa. A30THCTas W a30THAs KUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL. [IprMeHeHMe a30Ta W ero COeAMHEHHU. A30THBIC
yaoOpeHusl.

®ochop. Haxoxxaenwe B mpupoje, crnocoObl ModydyeHUs, GU3NYECKue U XUMHYECKUE
cBorictBa. Dochuaer u dochun. Oxcuasr docdopa, dochopHas kuciaora U €€ COJH.
ITpumenenue pocdopa u ero coequnenuit. PochopHsie y100peHus.

VYraepon, HaxoXAeHHE B MpHpoJE. AJUIOTpOIHbIe Moaudukarmu. duznyeckue u
XMMHUYECKHE CBOMCTBa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcua yriaepoaa(ll),
okcua yriepona(IV), yrompHas kuciora U e€ coiu. AKTHBHPOBAHHBIH YToib, aJcopOIus.
Oymnepensl, TpadeH, yriaepoaHsle HaHOTpYyOku. [IpuMeHeHHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHbBIX YIJIEPOJOM, U €r0 COEAMHEHUH.

Kpemnwnii. Haxoxxnenue B mpupoje, crocoObl MONMydeHHUs, PU3HUECKHE U XUMHYECKHE
cBoiictBa. Okcun kpemuus(I1V), kpeMHUEBast KMCIIOTA, CUIHUKATHL. [I[puMeHeHne KPpeMHUS U €ro
coenuHeHuil. CTEKI0, €ro NoJay4YeHHue, BUJIbI CTEKJIA.

[Tonoxenue metamioB B Ilepuoauueckoii cucteMe XUMUYECKUX 371eMeHTOB. OCOOeHHOCTH
CTPOEHHS JJEKTPOHHBIX 000J0YeK aTOMOB MeTaluioB. O0mue Gundeckiue CBONCTBA METAJLIOB.
[Tpumenenne MeTauioB B ObITY U TeXHHUKE. CIIJIaBbl METAJIIOB.

DNEKTPOXUMHUYCCKHIA P  HampspDkeHud MeTtaiuioB. OOmme CrmocoObl  MONTyYeHUs
METaJJIOB: TUAPOMETAITYPIHUs, TUPOMETAILTYpIusl, anekTpomeTautyprus. [lonsarue o kopposuu
MeTaoB. CriocoObl 3alIUTHI OT KOPPO3UH.

OO6mas xapaktepuctuka MeTawioB [A-rpynmsl [lepuoanueckoil cHUCTEMBl XUMHUYECKHUX
aneMmeHToB. HaTpuii u xanuii: nmonydeHue, pu3ndeckue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.



Ob6mas xapaktepuctuka MetamwioB I[[A-rpynmsel [leprogudeckoil CHCTEMBI XUMUYECKHX
9JIEMEHTOB. MarHuii M KalubpIMii: moiydeHue, (u3nyeckue H XUMHUYECKHE CBOMWCTBA,
MPUMEHEHNE TIPOCTHIX BEIIECTB U X coeMuHEHUH. JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHUH: TIONTydeHWe, PU3NYECKUE U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE TPOCTOrO
BEIIECTBA M €ro coeAuHeHWH. AMQOTEepHbIE CBONCTBA OKCHIAa W TUIPOKCHUIA ATIOMUHUSA,
TUAPOKCOKOMILIEKCHI aJTFOMUHMUS.

OOmass xapakTepucTuka MeTauioB mnoOounbix noarpynmn (b-rpymm) Ilepuoguueckoit
CHUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

dusnueckrue 1 XMMHUYECKHE CBOMCTBA XpoMa U ero coeAuHeHu. OKCUIbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u AUXPOMATHI, UX OKUCIHTEIbHBIC CBOWCTBA.
[Tonyuyenue u npuMeHEHUE Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHlla M €ro COeIWHEHHH. Baxuenmmue
coenunenus mapranua(ll), mapranna(IV), mapranua(VI) u mapranua(VII). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

®u3NYECKUE U XMMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHil. OKCUIbl, THAPOKCUIBI U
commm xene3a(ll) u xeneza(Ill). [lonydenune u npuMeHEeHHE Kejle3a U €ro CIIJIaBOB.

Pu3nYecKUe U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHni. [lonyuenre u npumenenmue
MEIU U €€ COCIUHEHUM.

Hunk: momyuyeHue, Gpusnyeckue 1 XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUIPOKCHU/IA IIUHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IIMHKA U €ro COeIUHEHUH.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUs BEHIECTB M MX TMPEBPAIICHUN: HN3yYCHHUE
00pasmoB HEMETauIOB, TOpeHue cephl, (ocdopa, xenesa, MarHus B KUCIOPOJAE, H3yUEHUE
KOJUIEKIMH «MeTauibl M CIUIaBbl», B3aMMOJEHCTBHE IIEJIIOYHBIX M MIEIOYHO3EMEIbHBIX
METAJIJIOB ¢ BOAON (BO3MOYKHO HCIIOJIb30BaHHE BUIEOMATEPHUANIOB), B3aMMOJCICTBHE LIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U LIEJI0Yel, KaUeCTBEHHbIE PEaKIIMM Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUJIOB AIFOMUHUS U LIMHKA C
pacTBOpamMu KHCIJIOT W HIEJNOYEH, pellleHUe dKCIEePUMEHTANbHBIX 3a/1a4 1o TeMaM «[ amoreHsi»,
«Cepa u e€ coenuHEHHD», «A30T U Gochop U UX COETUHEHUSD», «MeTallIbl TIaBHBIX TOATPYII,
«MeTtamibl MOOOYHBIX MTOATPYIIID.

XUMHUSA U )KU3Hb.

Ponp xumuu B oOecrieueHnr yCTOMYMBOTO Pa3BUTHS desioBeuecTBa. [loHsATHE 0 HAyUHBIX
MeToJax IIO3HAHMS M METOJNOJIOTMM HAy4dyHOro ucciaefoBaHus. HaydHble DpUHIUIBI
OpraHM3ali XUMUYECKOro MPOU3BOACTBA. [IpoMbIlIieHHBIE CITOCOOBI MOYYEHUS BasKHEUIINX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMblineHHbIe
CrocoObl MOJTYYEHHsS] METANIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXKAloIIeH Cpelbl U
ero nocneacTsus. Poib xuMun B 06ecriedeHnu SHepreTuyeckoi 6€30MacHOCTH.

XuMmHs M 370pOBbe 4YenoBeka. JlekapcrBeHHble cpencrtsa. IIpaBuna ucnosib30oBaHUs
JIEKapCTBEHHBIX MpenapaToB. Posib XUMUM B pa3BUTUU METUIIUHEI.

XuUMHS TUIIA: OCHOBHBIE KOMITIOHEHTHI, MUIIEeBbie 100aBku. Ponbs xumun B o0OecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beiToBas xumus. [IpaBmia Ge3omacHOTO
UCIIOJIb30BaHUS IIPENapaToB OBITOBOM XMMHH B TOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siicTBe. OpraHnyecKre 1 MHHEPATbHbBIE YIOOPESHHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepamMuka. MaTtepuaibl
JUTs1 DJIeKTpoHuKH. HaHnoTexHomornu.

Pacuérnble 3amaumn.

Pacuérer: mMacchl BemecTBa WM 00BEMA Ta30B MO MU3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYacTBYIOIIUX B pPEaKIMU BEIIECTB, Macchl (00bEMa, KOJMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIM OJHO W3 BEIIECTB HMMEET MPUMECH, Macchl (00bEéMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEaklMd, €CId OJHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
OIpENICNIEHHON MacCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, MACCOBOM [IOJM WU MOJISIPHOU
KOHIIGHTPAllUd BEILECTBA B PACTBOPE, JIOJM BBIXOAA MPOAYKTA PEAKLHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3EH MMPU U3yYEeHUH OOIEl U HEOPraHU4YEeCKOW XMMHHU B
11 xmacce OCylIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATHUH, TPUHATHIX B OTACIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OOmne ecTeCTBEHHO-HAyuYHbIe TOHATHA: SIBJICHHME, Hay4dHbI (hakT, rumoresa, TEOpHs,
3aKOH, aHaldu3, CHHTE3, KiaccupuKanus, T[EepUOJUIHOCTh, HAONIOEHHEe, U3MEpEeHHe,
SKCHEPUMEHT, MOJIENb, MOJEIUPOBAHUE.

®usnka: marepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, HPOTOH, HEHUTPOH, HOH,
M30TOIBI, PAaTUOAKTHBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YpOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSIHME BELIECTBA, WICATbHBIN Ta3, (UIUYECKHUE BEIMYUHBI, EIMHUIIBI
U3MEPEHMS], CKOPOCTh, SHEPIUsl, Macca.

buonorus: kinerka, opraHusM, BJKocucTema, Ouocdepa, meTaboIMU3M, MaKpo- H
MHUKPODJIEMEHTBI, O€NKU, KHUPbI, YIIEBOJAbI, HYKJIEHHOBBIE KUCIOTHI, (PEpMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE TOPOIbI, MTOJIE3HbIE NCKOMAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUuMHUUYECKasi IPOMBIIUIEHHOCTb, METAJULyPIUsi, CTPOUTENIbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE MPOW3BOJCTBO, THINEBAasl IPOMBIILIEHHOCTh, (apMaleBTUYeCKas
MIPOMBIIIJIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHX IIpenaparTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, SJICKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

HEPEYEHbB 2JIEMEHTOB COAEP/KAHUSA, IPOBEPSEMBIX HA EI'3 110
XUMHUHA

Kona ITpoBepsieMblii JJIeMEHT COAEePKAHUS

1 TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Crtpoenne BemiectBa. CoBpeMeHHast MOJENb CTpOeHHs aroma. PacmpenenceHue
AJIEKTPOHOB 10 JHEpreTHYeckuM ypoBHAM. Kiaccupukanus XuMUYECKHUX
1.1 anemeHTOoB. OCOOCHHOCTH CTPOCHHMSI YHEPTETUUCCKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHask
KOH(Uryparys atoMa. BaleHTHBIE AJIEKTPOHBI

Ilepuonnueckas cucrtema Xxumudeckux dieMeHtoB .M. Menneneesa.
1.2 Ousnueckuit cmbica Ilepuoanyeckoro 3akona .M. MenaeneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB DJJIEMEHTOB M MX COEAMHEHHUN TI0




nepuojiaM Y TpymnmnaM. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOMCTB MIPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCMHEHHM, BBICHIUX OKCHJIOB U THJIPOKCHJIOB

1.3

BaneHTHOCTB. DeKTpoOTpULIaTENbHOCTh. CTENEHb OKUCIICHUS

1.4

Buapl xuMuueckoi cBsi3M (KOBaJeHTHAs, HIOHHAS, METAJUTMYECKAs, BOJIOPOIHAS) U
MeXaHU3MBbI €€ 0Opa3oBaHUsA. MeEXMOJICKYJIApHbIE B3auMOJIeHCTBHs. BerecTsd
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpoeHUs. THmbl KpUCTAITUYECKHX
peméToK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIMA KPUCTAINIMYECKON PEIIETKI

1.5

Xumunyeckas peakuus. Kiaccupukanus XuMHYECKUX PeaKIMil B HEOpraHU4eCcKou
Y OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHHUS MacChl BEIIECTB

1.6

CKOpOCTb peakinu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.7

TeruoBeie 3¢ hexTl XUMUYECKUX peakuuid. TepMoxuMudyeckue ypaBHEHH

1.8

OO6patumMble peaknuu. XHUMUYecKoe paBHoBecue. DakTopbl, BIUSIONIME HY
cocTostHME XUMHu4decKkoro pasHosecus. Ilpunmun Jle [larense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa${ Jucconuanus. CunbHbple U ciiaOble OJICKTPOJIUTHI. Cpena
BOAHLBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaﬂbHaﬂ, mcJa04YHas. Crernens
Jucconyanuu. Peakuy HOHHOTO oOMmeHa

1.10

Iunpomus comneii. Monnoe mpousBeaeHue Boawl. Bomopoansiii mokazarens (pH
pacTBopa

Croco0b! BbIpa)keHHs KOHLEHTPALUH PACTBOPOB: MAccoBast J0JI1 PaCTBOPEHHOT(
BCIICCTBA, MOJIApHAasA KOHLCHTpAL M. HaCI)IHIGHHI)IG N HCHACBLIIICHHBIC paCTBOPLI
pacTtBopuMocTh. Kprucrammornaparst

1.12

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHue BemecTB B cpenax d
pa3HbIM 3HaueHueM pH. MeTobl 2IeKTpOHHOTO OasiaHca

1.13

DJIEKTPOJIN3 paCTBOPOB U PACIUIABOB COJICH

(OCHOBBI HEOPIAHUYECKON XUMUU

2.1

KJ'IaCCI/I(i)I/IKaL[I/IH HCOPraHNYCCKUX COGﬂHHGHHﬁ. HOMCHKJIaTypa HCOPraHUYCCKUX
BCIICCTB

2.2

XUMHYECKHE CBOMCTBA BaXKHEHUIIIUX METAJUIOB (HATPUM, KaJduil, KalnblUi, MarHUi,
QTIOMUHUN, [UHK, XpOM, JKele30, MeIb) W WX coenuHeHnit. OOmme crocoOb)
MIOJIyYEHUs] METAJIJIOB

23

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAJIOB (TalloT€HOB, CEphbl, a30Ta
dochopa, yriaepoma W KpEeMHHUs) M UX  COCOUHEHWH  (OKCHJIIOB
KHCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

24

I'eneTndeckas CBA3b HCOPTraHNYCCKUX BCHICCTB, IIPUHAMJICIKAIINX K PA3JINYHBIM
Ki1accaM

2.5

#H#Par### nentudukanus Heoprannueckux coequHeHuii. KauecTBeHHbIe
peakIry Ha HEOPTAaHMYECKHUE BEIIECCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHUH

3.1

OCHOBHBIE  TIOJIOKEHHMSI TEOPUM XUMHUYECKOTO CTPOEHUS OPraHUYECKUX
coenuHenuil A.M. BbytnepoBa. YriepoIHBlil CKEJIET OPraHUYECKON MOJIEKYJIBI.

KpaTtHOCTh XMMHYECKON CBS3H. S- M DP-CBA3U. sp3-, sp2-, sp-TUOpUAN3ALUU




opOuTasneil aToMOB yryiepoaa. 3aBUCUMOCTh CBOMCTB BEIIIECTB OT XUMHUYECKOTO
crpoeHus MoJiekyi. ['omonoru. ['omonornyeckuit psa. Mizomepus u nusomepsl

3.2

[Tonsitue o pyHkuMOHANBHOM rpynne. OpueHTaMoHHbIE 3P PEKTHI 3aMeCcTUTENCH

33

[IpencraBnenre o KilacCU(pUKAMU OpPraHUYECKUX BemlecTB. HomeHkmatypa
OpraHMYECKUX COCJAMHEHUN (CUCTeMaTHueckas) | TpUBHAJIbHBIE Ha3BaHUS
BaXHEHIIINUX MPEACTABUTENCH KIACCOB OPraHUYECKUX BEILIECTB

34

CB0OOJHOpaAMKAIBHBIN 1 MOHHBIM MexaHu3Mbl peakuuu. [lonarue o Hykiaeodung
u anekrpoduite. [IpaBuno Mapkosaukosa. [IpaBumno 3aiiieBa

3.5

Ankanbpl. XMMHUYECKHE CBOMCTBA aJKAaHOB: IaJIOTEHUPOBAHUE, NETUIPUPOBAHME
TEPMHUECKOE PA3JIOKEHHE, KPEKHUHI, H30Mepu3auus, ropenue. [lomydenus
ankanoB. Llukmoankansl. Crieriuguka CBOMCTB HUKIOATKAHOB C MaJbIM pa3MepoM
nukia. Peakiuu npucoeImHEHNs U pauKaJIbHOTO 3aMEIICHUS

3.6

AJkeHbl. XUMHUYECKHE CBOMCTBA: peaklUM MPUCOCTUHEHHUs (raJoreHUpPOBAHUE
TMJIPUPOBAaHUE, T'HJIPOraJOT€HUPOBAHUE, THJpATalysi), TOPEHUS, OKUCIEHUS M
nojauMepusanyy. I[IpoMblluieHHBIE M J1a0OpaTOpHBIE CIIOCOOBI  MOJTyuYeHHs)
AJIKCHOB

3.7

AJ'IKa,Z[I/IeHBI. XuMH4JecKkrue CBOMCTBA AJIKAIUCHOB: PCAKIHU IIPUCOCINHCHNA
(FI/II[pI/IPOBaHI/Ie, raJIOFeHI/IpOBaHI/IC), TOpCeHUA W IIOJIMMCPpU3AlUU. HonyquI/Ie
AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOWCTBA: PEaKIMM MPHUCOCIUHEHUS (TalIOr€HHUPOBAHHE
THJIPUPOBAHUE, TUApATalus, TUIPOraJIoreHUPOBAHKE) KaK CIoco0 MOJydyeHus
MOJIMMEPOB U JPYIHX MOJE3HBIX MpoAykToB. Peakiuu 3amemenus. ['openued
aleTUIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHHU JJIsl CBAPKU U PE3KN
MetasuioB. [IpuMeHenue aneruneHa

3.9

ApeHbl. XuMUYecKue CBOMCTBa O€H301a: peakIMK 3EKTPOPUIBLHOTO 3aMeIIeHUS
NpUCOEIUHEHUsT  (THIPUPOBAaHUE, TaJOreHHpoBaHue). Peakuus  ropeHus
Oco0GeHHOCTH XMMHUYECKUX CBOMCTB Tonyona. [Tomyuenue 6enszona. OcoOeHHOCTH
XMMHUYECKHX CBOUCTB cTHpoia. [Tonumepusanus ctupona. CrocoOsl noryueHus
IIPUMEHEHNE apOMATUYECKUX YIIIEBOIOPOIOB

3.10

Crouptel.  [lpenenbHble  OJHOATOMHBIE  CHHUPTHL. XHWMHYECKHE  CBOMCTBA
B3aUMOJICHICTBME €  HAaTpUeM Kak CHoco0  yCTaHOBJIEHHMS  Haluuusi
TMIPOKCOTPYNINbI, C  TaJIOTEHOBOAOPOJAMH  Kak  CIOcOO  MosryuyeHws)
pacTBOPUTEIIEH, BHYTPU- U MEXKMOJIEKYIIIpHas Aeruaparanus. Peaknus ropeHus
[Tonyyenue »sTaHona: peakius OpOXKEHUs TIIIOKO3bI, TUApaTallys STHIIEHA
OTUJIEHITIMKONIb U TIMUEPUH KAaK NPEJCTABUTENN IPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

denon. Xumuyeckue cBoiicTBa (eHoNa (peakuu C HATpUEeM, THIAPOKCHIOM
HaTpusi, 6pomom). [Tonyuenue peHona

3.12

AJ'II)I[GFI/II[BI. XUMHYECKHAE CBOMCTBA NpEeACIIBHBIX aJIbACTUAOB: T'HMAPHUPOBAHUC,
KaueCTBCHHBIC PEaKIMM Ha KapOOHWIBHYIO TPymmy (peakiusi «cepeOpsHOro
3epkayiay, B3aumoaeicTeue ¢ ruapokcuaoM meau (II). Tlomydenne npenenbHbIX
aNbJIETUJIOB: OKHCIIEHUE CIUPTOB, TUApaTanusi aneTuieHa. AIETOH Kak




npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PEaKu OKHCIICHHA all€CTOHA

3.13

KapOoHoBble KHCIOTBI. XHMMHUYECKHE CBOWCTBA NpEAEIbHBIX OJHOOCHOBHBIN
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKUX CBOWCTB MYpPaBbUHOU KUCIIOTHI
[Tonyyenune mnpeenbHBIX OJXHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUG
QJIKAHOB, AJIKCHOB, IEPBHYHBIX CIIMPTOB, aJbICTHIOB. BBICIIME IpecibHbIE W
HenpeelbHble KAPOOHOBBIE KHUCIIOTHI

3.14

Crnoxusie 3¢upsl 1 xupbl. COCOObI OTyUYeHUs CIOKHBIX 3pupoB. OOpaTUMOCTH
peakiuu dtepudukamuu. [IpuMeHeHHE CIOXKHBIX S(QUPOB B MUIIEBOW U
nap@roMepHOH MPOMBIIIICHHOCTH. JKUPBI Kak CIOXKHBIE 3(QUPHI TIUIEPUHA U
BBICIIUX KAapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBA JKUPOB: THUIPHUPOBAHHE
OKHcTieHWe. ['Maponu3, Wi OMBUICHHE, XHUPOB KaK CHOCO0 MPOMBIILIEHHOT]
MOJIyYEHUSI COJIeH BBICIIMX KapOOHOBBIX KHCJIOT. MBIIA Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKHE CBOMCTBA TUIIOKO3bl: pEAaKIUU C Yy4aCTUEM CIHUPTOBBIX U
AJIBJICTU/IHOM TPYNII U MOJIOYHOKHCIIOE OposkeHue. lIpumMeHeHue TriroKo3bl, ed
3HAYEHHUE B KU3HENEATEIBHOCTH OpraHusMa. Jlucaxapuipl: caxaposa, MajbT03a
BoccranaBnuBaromue W HEBOCCTaHABIMBAKOIIME — aucaxapuiabl. [ 'uaponu3
nucaxapunoB. Ilonmucaxapuapl: Kpaxman, riukoreH. CTpoeHHe MaKpOMOJIEKYJ]
KpaxMmaia, TJIMKOT€Ha M LeJUI0J03bl. Pu3nueckue CBOWCTBA Kpaxmana U
LEJUTI0JI03bl. XMMHUUYECKHUE CBOMCTBA Kpaxmasa: THIPOJIN3, KaYeCTBEHHAs PEaKius
¢ nMoxoM. XHMMHYECKHE CBOMCTBA MLEJUIIOJIO3bI: THIPOJIN3, TMOJIydeHUe 3PHUpOR
1esuTtono3el. [loHsTHe 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AlleTATHBIN MIEINK)

3.16

AMUHBI. AMHUHBI KaK OPraHUYECKHE OCHOBAHMS: PEAKIUH C BOJOW, KHUCIOTaMHU
peakuus TOpeHWs. AHWIMH KaK TNPEACTaBUTENIb apOMAaTHUYECKUX aMHUHOB
XUMHYECKHE CBOMCTBA aHUIIMHA: B3aUMOJACHCTBHE ¢ KUCIOTaMH, OPOMHOM BOJIOM
okucnenue. [lonyyeHne aMMHOB aJIKWIMPOBAHMEM aMMHaKa U BOCCTAHOBJIEHUEM
HUTPOITPOU3BOJIHBIX YIIIEBOJAOPOIOB

3.17

AMHUHOKHCIIOTBI W OCIKH. AMHUHOKHCIOTHI Kak aM(pOTEpHbIE OpraHMYECKUd
coenuHennsi. OCHOBHbIE AMHHOKHCIIOTHI, OOpasyroiiue OeaKkd. XHMHUYCCKHUG
CBOMCTBA OCIIKOB: THAPOJIN3, ACHATYpAIlHsl, KaueCTBEHHbIE (IIBETHbIE) PEAKIIHH HY
Oenaku

3.18

CrpoeHune U CTpyKTypa MOJMMEPOB. 3aBUCUMOCTb CBOMCTB IOJUMEPOB OT
cTpoeHus: Moyiekys. OCHOBHBIE CHOCOOBI MOJIYYEHHS BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuu NoJuMepH3aly U TolukoHAeHcauuu. Knaccudukanus
BOJIOKOH

3.19

#H#Par### nentudukanus oprannueckux coequHeHui. Perenue
HKCIIEPUMEHTAIBHBIX 33129 Ha pAaCIO3HABAaHUE OPTaHWICCKUX BEIECTB

3.20

I'eneTndeckas CB3b MEXKYy KJIACCAMHU OPraHUYECKUX COCIUHEHUN

XUMUS U )KU3HD

4.1

Xumusi B TOBCceTHEBHOM >xu3HU. [IpaBunma Oe3omacHoi pabOTBI C €IKUMHU
TOPIOYMMH ¥ TOKCHYHBIMH BEHIECTBAMH, CPEJCTBAMH OBITOBOM XHMMHHU

4.2

Xumus v 310pOBbe. XUMHUS B MEJIULIMHE. XUMUS U CEIBCKOE X03UCTBO. XUMHUS B




IIPOMBINUIEHHOCTH. XUMHUS M DHEPreTHKa: MPUPOIHBIA U TOMYTHBIH HEPTAHOU
ra3bl, IX COCTaB U ucnojb3oBanue. CoctaB Heptu u e€ nmepepaboTka (IPUPOIHBIC
VICTOYHHKH YTJIEBOJJOPOJIOB)

4.3

XuUMHUS MU 3KOJOTrHs. XHMMHUYECKOE 3arpsA3HECHHE OKPYXKAIOWEH Cpeabl U erg
nocienctBus. Oxpana rugpocdepsl, MoUBBI, atMochepsl, (Giaopsl u (ayHbl 0T
XUMHYECKOTO 3arps3HeHus. [Ipo0ieMa OTXOMOB M TOOOYHBIX IPOTYKTOB
AJbTepHATUBHBIC HCTOYHUKH YHEPTUH

4.4

OO0mue mpencTaBieHHs O MPOMBINUICHHBIX CIIOCO0AX IMONYYCHHS XUMUYECKHX
BEIIECTB (Ha IMpUMEpe MPOM3BOJCTBA aMMHUaKa, CEpHOM KHUCIOThI). UEpHas W
uBetHass  Metauryprus.  CTeKI0 W CWIMKaTHas  IPOMBIIUIEHHOCTh
[Ipombimiennass  opranuwdeckas  xumusa.  CeIpp€ A1 OpraHuvyecKou
MIPOMBIIIEHHOCTH

HiH#Par### Tunbl pacu€THBIX 3a/1a4

5.1

#H#Par###PacuéTel Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WK 00bEMY OJJTHOTO U3 YUACTBYIOLIUX B PEAKIIUU
BEIICCTB

5.2

#H#HPar###Pacuérrl TeruioBoro 2 dexTa peakun

5.3

#Hi#Par##PacuéTel 00bEMHBIX OTHOLICHUN T'a30B NPU XUMHUECKUX PEAKIIHUIX

5.4

Hi#HPar###PacuéTsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIHH,
€CJIM OJTHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH )

5.5

HH#HPar#Ht#PacuéTel MaccoBOM MM 00BEMHOM 10U BBIXO/1a IPOAYKTA PEaKIH OT
TEOPETUYECKH BO3MOKHOTO

5.6

#i#Par###Pacuérel maccel (00bEMa, KOTUYECTBA BEIIECTBA) IPOYKTA PEAKIINH,
€CJIM OJTHO M3 BEIIECTB JaHO B BUJE PACTBOpA C OMpPEIEIEHHON MaccoBOil oyei
pPacTBOPEHHOTO BEIIECTBA

5.7

HiHPar###Pacu€Tsl ¢ HCTIONB30BaHUEM MOHATHI «MaccoBast 10JI1», «MOJIIpHAast
KOHIICHTPALIUS, «PACTBOPUMOCTD)

5.8

#H#HPar#t#Haxoxx ieHre MOJIEKYISIpHOM (hOpMYJITBI OPraHUYECKOTO BEIIECTBA MO
€ro INIOTHOCTU U MaCCOBBIM JOJISIM 3JIEMCHTOB, BXOOAIIUX B €0 COCTaB, UJIHU I10

IIPOJTYKTaM CTOPAHMSI




INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHMs IpeaMeTa «XHMHUS» Ha YPOBHE CpPEAHEro ooOuero oopa3oBaHMs
BBIJICJIEHBI CJIECAYIOLINE COCTaBIIAIONINE: OCO3HAHUE O0YYaIOUIMMHUCA POCCUHCKOM Ipak1aHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAaMOCTOSITEIIBHOCTH U CaMOOIPEACIEHUIO;
HaJIW4YME€ MOTHBAIMM K  OOy4YeHHMIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOYyYaroIIUXCs
PYKOBOJICTBOBATHCSl MPUHATHIMU B OOILIECTBE MpaBHJIaMH M HOPMaMH IOBEICHHUS; HaIU4He
IIPaBOCO3HAHUS, SKOJOTMYECKON KYJIBTYpbl; CIIOCOOHOCTh CTaBUTh 1I€JIM U CTPOUTDH KU3HEHHbBIE
IJIaHBbL.

JIM4HOCTHBIE PEe3yJIbTAaThl OCBOEHUS MpeaMeTa «XUMHsD) OTPa)kaloT CPOPMUPOBAHHOCTD
OIbITA MTO3HABATEJIbHON U MPAKTHUECKOH AEATEIIbHOCTH 00y4YaroUIUXCs B MPOLIECCEe peaan3aluu
00pa30oBaTeNbHON AEATEIBHOCTH.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaXkaroT c(OPMHPOBAHHOCTH
OTIbITA MO3HABATEILHON U MPAKTHYECKOM JeATEIbHOCTH 00Yy4YaIoUIUXCs B MPOLIECCe peaan3auu
00pa30BaTeNbHON AEATENBHOCTH, B TOM YHCIIE B YACTHU:

1) rpaskaaHCcKOro BOCIIMTAHUS:

OCO3HaHHUs 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOMNOPSAKY;

IPEJICTABICHUS O COLMAIBbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPU CO3JaHUH YUEOHBIX POEKTOB,
peleHnH y4eOHBIX U MMO3HABATEIbHbIX 33/1a4, BHIIOJIHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY M apryMEHThI IPYTHX
IIPY aHAJIN3€ Pa3JInYHbIX BUJIOB YUEOHOMN AEATEIbHOCTH;

2) NaTPpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUECTBEHHOM
XHMUW;

YBaKEHHUsI K IpoliecCy TBOpYECTBA B O0JACTH TEOPUM U NMPAKTHUYECKOTO HMPUIIOKEHHUS
XMMHH, OCO3HaHMs TOTO, YTO JaHHBbIE HAyKM €CThb pe3yJbTaT JUINTENIbHBIX HaOII0AEHU,
KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABATEJIIbHBIX MOTHBOB B TIOJYYEHHH U IMOCJIEIYIOIEM aHalu3e
nHGOpMAILIUU O IEPEAOBBIX JTOCTHKEHUAX COBPEMEHHON OTECUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMsI, 3STUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTyallud, CBSA3aHHbIE C XHUMUYECKUMH SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHs, OPHUEHTUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJEHHME M IOCTYNKH CBOMX TOBapuIIed C MO3ULMN
HpPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSI ITOCIEACTBUH MTOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:



MOHMMAaHMs LIEHHOCTeH 310poBoro M Oe3omacHoro oOpasa >KU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

coOIO/IeHHsT TIpaBUJI 0E30MacHOr0 OOpaIIeHUs] ¢ BEIIeCTBAMH B OBITY, MOBCETHEBHOMN
KHU3HH, B TPYIOBOH EATEIHHOCTH;

MOHUMaHMsI [EHHOCTH TpPaBWI WHAWBHIYaTbHOTO W KOJUIGKTHBHOTO 0€3011acHOTO
MOBEJICHUSI B CUTYALUSIX, YTPOXKAIOIIUX 3I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMs IOCIEACTBUI M HENpUATHS BPEAHBIX NpUBbIUEK (YHNOTpeOJEeHUs aJKorouis,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIBCKOW JesTEIbHOCTH,
00IIECTBEHHO M0JE€3HOM, TBOPYECKOM U IPYTUX BUAAX AEATEIbHOCTY;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEHICHWH NPAKTUYECKUX 337a4 COMUAIBLHOU
HaNpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

WHTEpeca K MPaKTHUYECKOMY H3yYSHHIO MPO(EcCHil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHMsI TPEIMETHBIX 3HAaHUH 110 XMUMUHU;

YBa)KEHU K TPYAY, JIIOJSAM TpyZa U pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAIbHOM TpaeKTOpHUM OOpa3oBaHMA,
Oyaymielt mpodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS

9KOJIOTHYECKHU IeJIeCO00Pa3HOro OTHOMICHHS K MPHPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIIe;

MIOHUMAaHMsl IN100aJbHOI0 XapaKTepa SKOJIOTMYECKUX MpoOiIeM, BIMAHUSA YIKOHOMHUYECKUX
IPOLIECCOB HA COCTOSIHUE NPUPOIHON U COLIMATIBHOM CpEJibl;

OCO3HaHMs HEOOXOJIMMOCTH HUCIOJIb30BAHUS JTOCTHKEHUN XUMHM AJISl PEILIEHUs] BOIIPOCOB
paLMOHATIBHOTO MPUPOIONOIb30BAHUS;

aKTUBHOTO HENpPUATUS NCHCTBUN, MPUHOCAIIMX BpEA OKpY’KaIOUIeW MPUPOAHON cpene,
YMEHHUSI TPOTHO3MPOBATh HEOIAroNpHUsITHBIE SKOJIOTUYECKHE MOCIEICTBHS MPeapUHUMAEMbIX
JEMCTBUN U NPEAOTBPAILATh UX;

HAIAYHAS PA3BUTOTO HSKOJOTUYECKOTO MBINUICHUS, SKOJIOTUYECKOH KyJIBTYphI, OIBITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOSATH UJCOJIOTHU XeMO(POOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKd U
00I11eCTBEHHOM MPaKTHKH;

MOHUMaHMs CHeuu(UKA XUMHH KaK HAayKd, OCO3HaHHs €€ poiud B (HOPMUPOBAHHUU
paMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3aHUHU LIEJIOCTHOTO MPECTABICHHUS 00 OKpY>KarolieM
MHUpE KaK O E€JIWHCTBE IMPHUPOJBI M YENIOBEKAa, B TIO3HAHUM IMPHPOJTHBIX 3aKOHOMEPHOCTEH H
pelIeHnH mpodIIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS,

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM sl COBPEMEHHOW LMBHWIM3AalMU: B €€
IYMaHHCTUYECKON HANpaBIeHHOCTH M Ba)KHOW POJIM B CO3/JaHUU HOBOM 0a3bl MaTepUanbHOM
KYJIBTYpPBI, B pEIIEHUH II100aIbHBIX TPOOIEM YCTOHUNBOrO pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEpPreTU4ecKoil, MNUIIeBOM U HKOJOTHYECKOH Oe30macHOCTH, B Pa3BUTHH METUIMHBI,



o0ecreYeHnn YCIOBHMA YCIIEUTHOTO TPyAa U SKOJIOTHUECKH KOMGOPTHOM KU3HU KaKIOTO YJIeHa
o0111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IOHUMAHHS CYIIHOCTH METOJOB TIO3HAHMSI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCITOJIB30BATh IMOJIyYaeMbIe 3HAHUS JIs
aHaJM3a U OOBSICHEHUS SBJICHHHA OKPY)KAIOIIETO0 MHpPAa M MPOUCXOASAIINX B HEM HM3MCHCHHI,
yMEHHUsI JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaYYHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX
C 1IEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIb30BaTh XUMUYECKUE 3HAHUSA [UJIS PELICHUsS TpobiieM
B PEANbHBIX )KM3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOM IeATEIHbHOCTH;

TOTOBHOCTH WM CIIOCOOHOCTH K HETNpPEephIBHOMY OOpa30BaHHWIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHWUH TI0 XUMHUH B COOTBETCTBUU C IKHU3HCHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMuHbIX cdepax mpodhecCHOHATBLHOM
JESITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yiabTaThl OCBOSHHUS MPOTPaMMbl MO XMUMHH Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAOT:

3HAYUMBIC M1 (DOPMHPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIUILTMHAPHBIC
(MexXIIpeIMEeTHBIC) O0IIEHAYYHBIC TTOHSITHS, OTPAXKAIOIIHNE [IEJTIOCTHOCTh HAYYHON KapTUHBI MHpa
U cnenru(UKy METOAOB MTO3HAHMUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwus, BEIIeCTBO,
9HEprus, SBJICHUE, MPOIECC, CUCTEMa, HayuHBbId (aKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIC0OBaHUE, HAOIOICHUE, U3MEPECHHUE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpcaJdbHble  y4ueOHble  JeHCTBUS  (MO3HaBaTelbHBIE,  KOMMYHUKAaTHUBHEIE,
peryisTuBHBIE), obOecrneunBarone (GopMuUpoBaHue (YHKIMOHATBHOW TPAMOTHOCTH H
COLIMATTLHOM KOMITETEHITH 00YYarOIIHXCS;

CIIOCOOHOCTh ~ OOydYaromUXCsl  WCIONB30BaTh  OCBOSHHBIC  MEXIWCIMILTUHAPHEIC,
MHPOBO33PECHUYECKHE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC ICHCTBUS B TIO3HABATEIHLHOW U
COIMAJIbHOW MPAKTHUKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAZCHWE YHHUBEPCATHHBIMH YUEOHBIMU
TI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

I[lo3naBaTeIbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eiicCTBUS

1) 6a3oBble JIOTHYECKHUE €I CTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBATH MpoOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1NN JEATeTLHOCTH, 3aJaBas MmapameTpbl U KPUTEPUH WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

WCIIONBh30BaTh TMPU OCBOCHWW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICIATh
XapakTEepHbIC TPU3HAKKW TIOHATHH © yCTAHABIMBAaTh WX B3aMMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBbSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;



YCTaHABJIMBAaTh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEKIY N3Y4acMbIMU SIBJICHUSMY;

CTPOUTh JIOTUYECKUE PpaACCYKJIEHUS (MHIYKTUBHBIE, JEAyKTUBHBIE, [0 AaHAJIOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS] B PACCMAaTPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSTHh B MPOLECCE MO3HAHUS HCMOJIb3yeMble B XUMUU CHUMBOJMYECKHE (3HAKOBBIC)
MO/IEJH, TPeo0Pa30BbIBATH MOIETIbHBIE MTPE/ICTABICHHS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHueckass (opMyna, ypaBHEHHE XHMHUYECKOM peakiuu — TMpU pEIIeHuH Yy4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUTSl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUECKUX PEaKIIUH.

2) 0a30BbIe HUCCIeA0BaTENbCKUE eiiCTBHS:

BJIa/I€Th OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUI;

dbopMynHpoBaTh TENW H 3aJadd  HCCJIEIOBAHMS, WCIIOJIB30BaTh ITOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui GOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIa/IeTh HAaBBIKAMHU CAMOCTOSTEIBHOTO TUIAHUPOBAHUSA M TPOBEACHHSI YUYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAONIOIaTh 32 XOJIOM IPOIEcca, CAaMOCTOSATEIbHO
IIPOTHO3UPOBATh €ro pe3ylnbTaT, (GopMyauMpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOW HCCIIEOBAaTENIbCKOM M MPOEKTHOM JesTeIbHOCTH,
HPOSIBISATH CHOCOOHOCT M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pEIlEHUs
MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B MO3HAHUS.

3) padora ¢ undopmaumeii:

OPUEHTHPOBATHCS B PpA3NUYHBIX HCTOYHUKAX HHpopMmanuu (Hay4HO-HOMYJIsIpHAs
auTepaTypa XHMHUYECKOTO COJAEpKaHMs, CIpPaBOYHbIE TmocoOus, pecypcbl HMHTepHeta),
aHaM3UpoBaTh HMH(OPMAIMIO pPA3IUYHBIX BHUJOB M (OPM MpEACTaBICHUS, KPUTHYECKU
OLIEHHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTB;

(dbopMyIHpOBaTh 3aMpoChl M TNPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
UH(pOpPMAaLINU, HEOOXOAMMOM IS BHITIOJIHEHHS YI€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

MpHOOPETaTh OMBIT MCIIOJIB30BAaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (hOpMy TpencTaBieHus HHPOPMAIH (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIbI, PUCYHKHU U IpYTHE);

UCIIONB30BaTh HAYYHBIM S3BIK B KayecTBe CpEACTBA Mpu paboOTe ¢ XUMHYECKOU
uHpopManuel: NPUMEHATh MEeXNpeAMeTHbIe ((u3ndyeckue H MaTeMaTHYecKue) 3HAKU MU
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIJIAIHOCTH.

KoMmyHukaTHBHBIE yHUBepcaibHbIe yueOHbIe 1eCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI B XOJ€ TUAJOra U/ Uil TUCKYCCHH,
BBICKa3bIBaTh UeH, (POPMYJIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOTHEHUS
MPEIIOKEHHOH 3a/1a4H;

BBICTYIIATH C HPCSCHTaHHeﬁ PE3YyJIbTATOB MO3HAaBATEILHOMU ACATCIIBHOCTH, IOJIYUCHHBIX
CaMOCTOATCIIBHO WJIX COBMECTHO CO CBCPCTHUKAMU IIPpU  BBIIIOJIHCHUHW XHUMHYCCKOI'O



HKCHEPUMEHTa, MPAKTUYECKON paboThl MO MCCIEOBAHUIO CBOMCTB H3yYaeMbIX BEIECTB,
peanu3anu y4eOHOTO MPOEKTa, M (OPMYJIHMPOBaTH BBIBOJABI IO pe3yJbTaTaM MpPOBEAEHHBIX
UCCIIEIOBAaHMIA TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 00MEHa MHEHHSIMH.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1efiCTBUSA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENIbHYIO AEATEIBHOCTb,
onpenenss € Leau W 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJlaraéMblii alrOpUTM JIeHCTBUH NpHU BBINOJIHEHUU Y4E€OHBIX M MCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YYETOM IMOJIyUYeHHUs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBJISATH CAMOKOHTPOJIb I€ATEIHOCTH HA OCHOBE CaMOaHa/IN3a U CaAMOOLEHKHU.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHUS MPOTPAMMBI IO XUMHH Ha YTIIyOJIEHHOM YpPOBHE Ha
YPOBHE CpEIHEeT0 OOIIEero oO0pa3oBaHUs BKIIOUYAIOT CHEIU(UUECKHE I Y4eOHOro TpeaMeTa
«X¥UMHS» HaydHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JEWCTBUN 1O OCBOCHUIO, MHTEPIpPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUJBI EATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUNA B Pa3iMUHBIX Y4YEOHBIX CHUTyalMsX, a TaKKe€ B PEATbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XWMHHM TpeAMETHbIE pPE3yJbTaThl MPEACTABICHBI MO
rojiaM U3y4eHHUs.

10 KIIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckasi XuMHUsh OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe W 3HAYCHUM OPTraHMYECKOM XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00ECIeYeHNH YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA B
perieHny npoOsIeM HKOJIOTMYECKOM, PHEPreTUYecKo M MuIieBol 0e30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpPHalOB, HOBBIX HMCTOYHHUKOB HHEPruHM, B OOECIECUYECHUU
palMoOHATBHOTO MPUPOIONOIH30BaHMs, B (DOPMUPOBAHUNA MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YelloBeKa, a TakKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CPEE;

BJIAJICHHE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATAOIINE
MOHATHSI — XUMHYECKUI JJIEMEHT, aTOM, SApO W JJIEKTpOHHas o0oJiouka aroma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa, THOPUAM3AIMS aTOMHBIX
opOuTaned, MOH, MOJIEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEILHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca, MOJSIPHBIM 00BEM, YIIEpOAHBIH CKEJeT,
(yHKIIMOHANBHAS TPYMIa, paguKal, CTPYKTypHbe (GopMyInbl (pa3BEPHYTHIE, COKpalEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHAas (Te€OMETpHYecKas, ONTHYeCKas),
HU30MEpbI, TOMOJIOTUYECKUIN psil, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI- U a30TCOJepKallue
OpraHUYECKUE COCJAMHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COCIMHECHUS; TEOPUH, 3aKOHBI (mepuoaudeckuid 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
opranmyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHHsS W TPEBPAIICHUS DSHEPTUU TIPH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHHM, MHPOBO33PEHUECKHE 3HAHUsA, JIEKAIIHE B OCHOBE NOHMUMAaHUS
OPUYMHHOCTHY W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUW; TMPEACTABICHUS O MEXaHU3Max
XUMUYECKUX pPEAKUUH, TEPMOAMHAMUYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTAX MX
MPOTEKaHUs, O B3aMMHOM BIUSHUH aTOMOB W TPYINI aTOMOB B MOJIEKyNaxX (MHIYKTHBHBIA U



Me3oMepHbIH 3¢ dexTsr, opuentantsl I u Il poxa); dakTorsornueckue cBeJeHHUS O CBOMCTBax,
COCTaBe, MOJYYEHUH U 0€30MaCHOM MCIOIb30BAHNU BKHEHIIINX OPraHNYECKUX BEIIECTB B OBITY
U TIPAKTHYECKOW JEATENbHOCTH 4YeJIOBEKa, OOIMX HAYYHbIX NPUHIMIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha IPUMEpE MPOU3BOACTBA METAHOJIA, IEPEPA0OOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKN NOHATUN, YCTaHABINBATh
UX B3aMMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIINE IIOHATHS IIPH OIMCAHUHU COCTAaBa, CTPOECHUS U
CBOWCTB OPraHMUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTb YMEHHIA:

HCII0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHMYECKUX BEIIECTB;

COCTaBIIAITh YpPaBHEHUS XHMMHUYECKUX pEeaKkUMid U packpelBaTb HUX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLUI  IOCPEICTBOM COCTABJIEHUS  DJIEKTPOHHOIO
OaylaHca JTHX PEAKIUH, pEeaKIrii HWOHHOTO OOMEHa IMyTEM COCTaBIICHHUS WX TOJHBIX U
COKpAaILIEHHBIX MOHHBIX YPaBHEHHUI;

U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYEeCKHX BELIECTB Uil WUIIOCTPallMU HX
XMMHUYECKOTO M TPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAAIC)KHOCTh U3yUEHHBIX OPTraHUYECKUX
BEIIIECTB 10 MX COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIACCy/TpyIIe COeIMHEHUH, JaBaTh UM
Ha3BaHMs 1o cucrematndeckoi HomeHknarype (IUPAC) n npuBoauTh TpUBHAJIbHbIE Ha3BaHUS
JUIsL  OTJAEIBHBIX TIPEJCTaBUTENEH OpPraHUYECKUX BEIIECTB (3TUJIEH, alETWIEH, TOJIYyol,
TJIMIEPUH, OSTHWICHTIUKONb, (QeHos, (OopMaNbIeTHA, aleTadbJCTHIl, AaleTOH, MypaBbUHAS
KHCIIOTa, YKCYCHas KHCJIOTa, CT€apUHOBas, OJICMHOBAs, MAJbMUTHUHOBAs KHUCIIOTHI, TJIHUIIMH,
aJIaHUH, MaJIbTO3a, (PPYKTO3a, AHWINH, TUBUHUI, U30IPEH, XJIOPONIPEH, CTUPOJ U APYTHE);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BHUJ XUMHUYECKOW CBS3M B OPraHUYECKHUX
COEJIMHEHUSX (KOBAJICHTHAs! U HOHHAs CBS3b, G- U M-CBsI3b, BOAOPOAHAs CBS3b);

c(OPMHPOBAHHOCTh YMEHHUS TMPHUMEHATh MOJOXKEHHUS TEOPUU CTPOEHHUS OPTaHUYECKHX
BemecTB A. M. BytnepoBa ansi 0OBbsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHHMUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU3OBaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHUUYECKHE CBOMCTBA TUIMMMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIAaCCOB OPIraHUYECKUX BEILIECTB:
aJIKaHOB, LHUKJIOAJKAHOB, AJKEHOB, AaJKaJHEHOB, AJKHMHOB, apOMaTHYECKHX YTJIEBOJIOPOIOB,
CIMPTOB, AJIbJETUAOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, )KUPOB,
HUTPOCOETUHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U TOJIMCAXapPHUJIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXKAY HUMH YPAaBHEHUSIMH COOTBETCTBYIOLIUX
XMMHUYECKHX Peakluil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (hOpMyI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTh HAa KOHKPETHBIX IPHMEpax XapakTep
3aBUCHUMOCTH PEAaKLMOHHOW CIOCOOHOCTH OPraHMYECKHX COECIUHEHHM OT KpaTHOCTU U THIIA
KOBAJIEHTHOH CBSI3U (G- U T-CBSA3H), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPbS
(HedTb, MPUPOAHBIA Ta3, Yroib), CIOCOObI €ro mepepaboTKHM W MpaKTHUYECKOe MPUMEHEHHE
MPOIYKTOB MEepepadbOTKH;

c(OPMHPOBAHHOCTh BJAJEHUS CHCTEMOH 3HAaHUM O €eCTECTBEHHO-HAYYHBIX METOAAX
NO3HAaHUS — HaONIONEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS;



c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpalMd  MBICIUTEIbHON
NeSITeIbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMaTH3allMiO, BBISBICHHE
NPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl U3Y4YEHUS! CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUI: BBISBISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATHAMU U
MPEICTAaBICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB g 0ojiee OCO3HAHHOIO
MOHUMAaHMsI CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MHUPA, MCIIOJIb30BaTh CUCTEMHBIE 3HAHMS IO
OpPraHUYeCKON XUMMHU AJIsi OOBSACHEHHS U MPOTHO3MPOBAHUS SIBICHUH, UMEIOIINUX €CTECTBEHHO-
HaY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH pacuy€Thl IO XHUMHUYECKUM (opmyram u
YPAaBHEHHUSM XUMHUECKUX PEaKIUil C HCIOJIb30BaHHEM (PHU3MUECKUX BeIWYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHUIO XUMHUYECKOH (POPMYJIbl BEIIECTBA IO W3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AaHATU3UPOBATh U OLICHUBATH C MO3ULIUN
9KOJIOTUYECKO 0€30IacHOCTH MOCIEACTBUS OBITOBOM M INPOU3BOACTBEHHON JESATEIbHOCTH
YejoBeKa, CBS3aHHOM ¢ mepepaOOTKON BELIECTB, WCIOIb30BaTh IOJYYEHHBbIE 3HAHUSA JUIS
HPUHATHS TPAMOTHBIX PEIIEHUH MPOoOIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENFHO IUIAHUPOBATh U MPOBOJUTH XUMHUUECKUH
9KCHEPUMEHT (TIOTY4YEeHUE M U3YUCHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIHH
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOJCOJAEPKAIMX OpPraHUYECKUX BELIECTB,
pelleHHe OHKCIEPUMEHTAJIbHBIX 33Jad II0 pAaclO3HABAHMIO OPraHWYECKUX BEIIECTB) C
coOnrofeHreM IMpaBWwil 0e30macHOro oOpalleHuss C  BellecTBaMU U JJaOOpaTOpPHBIM
obopynoBanueM, (HopMyIUpoBaTh I€Ib HCCIEIOBAaHUS, MPEACTABIATh, B pas3audyHoOi (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh 1 OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuro1aTh MpaBUiIa HKOJOTHMUYECKU 1IEJIeCO00pa3HOro MOBEACHHUsS B OBITY U TPYJIOBOM
JEATEIIBHOCTH B II€JIAX COXPAHEHHUS CBOErO 370pOBbs, OKpYXkarolled HpHUpPOIHON cpenpl U
JOCTHKEHHUS €€ YCTONYMBOIO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AEMCTBHS HAa JKUBBIE OPraHU3Mbl ONPEEIEHHBIX
OpraHMYeCKHX BEIIECTB, MOHUMAas cMbICI roka3areis [1/1K;

aHAIM3UPOBATh  L€JI€COO0Pa3HOCTh  NPUMEHEHHs]  OpraHMYecKWX  BEUIeCTB B
MPOMBIIIICHHOCTH U B OBITY ¢ TOYKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

Cc(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATh I€JICHANPAaBIECHHBIH IMOMCK XMMHUYECKOH
UHQOPMALIMU B PaA3IMYHBIX HUCTOYHUKAX (HaydHas W ydyeOHO-HaydHas JHUTEpaTypa, CpeicTBa
MaccoBoil umHGpopmauuu, WHTepHET W Jpyrue), KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYIO
uHpopMaluio, nepepadaTeiBaTh €€ U UCHOJIB30BATH B COOTBETCTBUU C MOCTABJIEHHON y4eOHOM
3a/1auen.

11 KJIACC

[IpenmerHbie pe3ynbTarhl OcBoeHUS Kypca «OOmass W HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEICTABICHUNA: O MaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U TO3HAaBAaE€MOCTH SIBJICHHM MPHUPOJBI, O MECT€ M 3HAUYEHUM XUMHMHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojil B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM HKOJOTHUECKOMH,
SHEpPreTM4eckoil M MUIeBOM Oe30MacHOCTH, B pPa3BUTHM MEAMLUHBI, CO3JaHMM HOBBIX



MaTepuanoB,  HOBBIX  HCTOYHHKOB  JHEPrud, B  OOECHNEYCHHWU  PAIMOHAIHHOTO
MIPUPOIONIONB30BaHNs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYPhI YEIIOBEKA, a TAKIKE
IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpejie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJATAOIINE
TIOHSATUSA — XUMUYCCKUN SJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsT 000J0YKa aToMa,
s-, p-, d-aToMHBIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, THOpHIU3AIUS
aTOMHBIX oOpOuTasneil, MOH, MOJEKyJia, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEILHOCTb, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, MeETaJlInyecKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasl pPEIIETKa, XUMUYECKasl PEeaklMsi, PacTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI,
3JEKTPOJIUTAYECKAS] ~ JUCCOIMAIUs, CTENEeHb JUCCOIMAllMU, BOJOPOJHBIM  MOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOW 3PPEKT XMMUIECKON PEaKIHH, CKOPOCTh XUMHUYECKOU
peakiy, XUMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOPHUS  DIIEKTPOIUTHUECKOM
auccoumranuu, nepuoauyeckui 3akon [[.M. MenpeneeBa, 3aKOH COXpaHEHHUsS] MAacChl BEIIECTB,
3aKOH COXPaHEHUS W TPEBPAICHUS YHEPTHH NMPU XUMHYECKUX PEAKIUAX, 3aKOH TOCTOSHCTBA
COCTaBa BENIECTB, 3aKOH JIEUCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMHUU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIKAIIME B OCHOBE NMOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKUX SIBIICHUI; COBPEMEHHbIE IPEICTABICHUS O CTPOECHHUU BEIECTBA HAa ATOMHOM,
HOHHO-MOJIEKYJIIPHOM W  HAJMOJEKYJISIPHOM YypOBHSX; HPEACTAaBICHHUS O MEXaHU3Max
XUMUYECKUX pPEaKUUW, TEPMOJMHAMUUYECKMX W KHHETHUYECKUX 3aKOHOMEPHOCTAX UX
OpOTEeKaHUsi, O XHUMHYECKOM pPaBHOBECHUM, pPaCTBOpaXx U JHUCIHEPCHBIX  CHUCTEMAX;
(hakTOJIOTHUECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MONyYCHUH W O€30TIaCHOM HCIOJIb30BAHUU
BOKHEUININX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON ACATEIHHOCTH YETIOBEKa,
0o0LIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTr0 IPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUIA: BBIABIIATH XapaKTepHbIC MPU3HAKN MOHATUN, YCTaHABINBAThH
UX B3aUMOCBS3b, WCIOJb30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU ONMHUCAHMM HEOPTraHWYECKHX
BEILECTB U UX MPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHMBOJHUKY JUIsI COCTABIICHUS
(dopMyn BelIECTB W ypaBHEHWH XHMHUYECKUX PEAKIUH, CHCTEMATHYECKYIH0O HOMEHKIATYpPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OTIPEIEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHHS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSX, BHJI XMMHYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs, METALTHYECKAs,
BOJIOPOJHAS ), TUI KPUCTATINYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHYECKON CBSI3M U TUMNA KPUCTAJUIMYECKON PEmIETKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIN
MEXaHU3MBbI 00pa30BaHUSI KOBAJICHTHOU CBSI3U;

c(OPMUPOBAHHOCTh YMEHHI: KIACCU(PUIMPOBATh: HEOPTraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IuYHbIM IpHU3HAKaM (YHCIy U COCTaBYy pearupyromimx
BEIICCTB, TEIUIOBOMY J3(PQEKTy peakiuH, W3MCHCHHUIO CTCIICHEH OKHCIICHHUS JJICMCHTOB,
00paTUMOCTH, Y4YaCTHUIO KaTaju3aTtopa W JPYTHe); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS W
KpUTEPUH TSI KTacCU(UKAITMN U3yIaeMbIX BEIIECTB U XUMUYCCKUX PEAKITUH;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuoaudeckoro 3akona JI. U.
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOLIYIO, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHPOBAHHOCTh YMEHHUH: XapaKTE€PU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIE€PBOro—4erBéproro mnepuoaos llepuoamyeckon cucremsr JI.M.
MenzeneeBa, UCMONb3Ysl MOHATHS «IHEPrETUUECKUE YPOBHH», «IHEPTrEeTUUECKHE MOIYPOBHU,
«s-, p-, d-aromHBIE OpOWTANN», «OCHOBHOE M BO30YXIEHHOE HHEPTETHUYECKUE COCTOSTHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB U HX
COeMHEHMH 1o nepuogaM U rpynmnam [lepuoanueckoit cucremsl 1. 1. MeHnneneeBa, BAICHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX 3JIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE
CBOICTBa BEIIECTB PA3JIMYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I'€HETUYECKOW CBS3U
MEX/y HEOPIraHUYECKUMU BELIECTBAMU C IOMOLIbI0 YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX
pEaKLHNii;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii MOCPeCTBOM COCTaBJIEHUS IEKTPOHHOIO OajaHca 3TUX peaklui; peakuuid HOHHOIrO
oOMeHa MyTEM COCTaBJIEHUS MX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakuui
THPOJNIN3a; PEaKIUil KOMIIIeKcooOpa3oBaHHs (Ha NpUMEpPE THIPOKCOKOMIUIEKCOB ILHMHKA U
AITFOMUHHS)

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM MX DHEPreTHYECKHX XapaKTEPUCTHK, XapaKTep H3MEHEHHs CKOPOCTH
XUMHYECKON PEeakiMu B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHSI 10| BJIUSHUEM BHEIIHUX Bo3nencTBui (nmpunuui Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUECKUE PEAKIIUHU, JIEKAIIHE B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS CEPHOM KHUCJIOThI, aMMHaka, oOllue Hay4YHble MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; I€J€COO00Pa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIEeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOI 3HAHHUM O METO/IaX HAYYHOTO MO3HAHUS SIBICHUN
OpUpoAbl — HAOMIOJEHHE, HW3MEpPEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT (peajbHbli U
MBICIICHHBII), HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh ITH 3HAHUSA TPU
HKCHEPUMEHTAIBHOM HCCIEAOBAaHUM BEIIECTB U Ui OOBSCHEHHS XUMHUECKUX SIBICHUM,
MMEIOIIHUX MECTO B IIPUPOAE, PAKTUYECKON IEATEIILHOCTH YEJIOBEKA U B [IOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHN C TTOHATHUSIMU U
MPE/ICTAaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAYYHBIX MpEAMETOB g 0ojiee OCO3HAHHOIO
IMOHUMAaHHUs MAaTEPUAIIBHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI: C UCTOIB30BAHUEM MOHATUH «MaccoBasi
JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIICHTPAIMs; MAacChl BEIIECTBA MM 00BbEMa rasa
10 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce MU 00BbEMY OJHOTO M3 yYaCTBYIOUIMX B PEaKIUH
BEIIECTB; TEIUIOBOro AP QeKTa peaklny; 3HaYeHUs BOJJOPOJHOIO IMOKA3aTelsl pACTBOPOB KUCIOT
U IIeJoYeld ¢ M3BECTHOH CTENEeHbI0 IUCCOIMANNU; Macchl (00BbEMa, KOJIMYEecTBa BEIIECTBA)
IIPOJIyKTa PEAKIMK, €CIU OJHO M3 MCXOIHBIX BEIIECTB JJAHO B BHJIE PACTBOPA C ONPEACIEHHON
MaccoBOW J10JIed pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET HPHUMECH); J10JIU
BBIXOJIa MPOJIyKTa peakluu; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKUN
9KCIIEPUMEHT (TPOBEICHNE peakluii HOHHOTO 0OMEHa, MOITBEPK/IEHUE KaueCTBEHHOTO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEAEIIEHUE CPE/ibl PACTBOPOB BEIIECTB C MOMOIIbIO UHANKATOPOB,
W3Y4YCHHE BIMSHUS pPa3INYHbIX (DAKTOPOB HAa CKOPOCTh XHMHUYECKOW pEaKINH, pelIeHue



SKCHEPUMEHTAIBHBIX 33734 1Mo TeMaMm «Metauib» U «Hemeramasy) ¢ coOmoieHHeM TpaBuil
6e3omacHOro oOpaleHus C BeleCTBaMU M JTAOOpaTOpHBIM 000pynoBaHKEM, (OPMYIHPOBATH
IeNb  HMCCIENOBAaHUs, TMPEICTABIATh B Pa3NIUYHON (opMe pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHUI: COOMIOAATh MIpaBUiIa MOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUs B OBITY M TPYAOBOM NEATEIHHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0POBBA,
OKpYyXarolled NPUPOAHON Cpelasl U AOCTHXKEHHS €€ YCTOMYMBOIO pPa3BUTHUSA, OCO3HABaTh
OIACHOCTb TOKCHYECKOTO AECMCTBMSI HA JKHUBBIE OPraHU3MBbl ONPEAECIEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAs cMbIca nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJCHANPABICHHBIA MOUCK XHUMHYECKOM
uHbOpMallMK B PA3IMYHBIX HWCTOYHUKAX (HayyHas M y4yeOHO-Hay4Has JHUTepaTypa, CpelcTBa
MaccoBoi uHGpopMauuu, MHTepHET W JApyrue), KpUTUYECKH aHaJU3UPOBATh XHMHUYECKYIO
uHbopMaluio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTaBICHHON yueOHOMU
3aaueii.

INPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI CPEJTHETO
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NPOBEPSIEMOro OCHOBHOI1 00pa30BaTeJIbHOIM MPOrPaMMBI CPEAHEro 001ero
TpeOoBaHuUsI o0pa3oBaHusi

1 Brnanenue cucremoil XUMUYECKUX 3HAHUHM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, W30TOIHI,
AIIEKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE ¥ BO30YXXIEHHOE COCTOSIHHE€ aTOMa, WOH, MOJIEKyJa,
BaJICHTHOCTH, AIIEKTPOOTPHUIIATEIILHOCTB, CTETIeHb OKHCIICHHS,
XUMUYECKass CBsI3b (O- M T-CBS3b, KpPATHBIE CBS3HM), THOPHAM3AIUS
aTOMHBIX oOpOuTasneil, KpUCTaJUIMUecKas pemeéTka, MOJb, MOJspHas
Macca, MOJSpHBIH 00BEM, MOIsApHAs KOHIEHTpAIUs, PacTBOPHI
(MCTUHHBIEC, AMCIIEPCHBIE CHCTEMBbI), KPHUCTAJUIOTUIPATHI, YTICPOIHBII
ckener, (yHKIMOHAJIbHAs TpyIIa, paauKal, H30MEephl, CTPYKTypHas
1.1 dopmyna, uzomepuss  (CTpyKTypHas,  reoMmerpuyeckas  (IHc-,
TPAHCU30MEpHsI), TOMOJIOTUYECKUN psii, TOMOJIOTH, YTJIEBOJOPOJIBI,
KHCJIOPO/I- M a30TCOJIEPKAIIUE COCTUHECHHUS, OMOJIOTMYECKH AKTUBHBIC
BelecTBa (yrJIeBOIbI, JKUPBI, OCITIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCTUHEHHS], KPEKUHT, PUGOPMUHT, THIIbI
XUMHUYECKUX peaKkIHuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHJIOTEPMHUUYECKHE, PEAKIIMU MOHHOIO OOMEHa, TOMO- M T'eTepOreHHBIE,
o0paTuMble ¥ HEOOpaTUMbIE), PACTBOP, DIEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsl TUCCOLMALINS, CTETIeHb JUCCOIMALUU, OKUCIUTENb,
BOCCTAHOBHTENb,  DJIEKTPOJIN3, CKOPOCTh XHMHYECKOH  peaxIum,




XUMHUYECKOE PABHOBECHE)

1.2

TEOpUH U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHHS OpraHHYeCKHX
BemectB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTHUYECKON TUCCOIMALUN]
[lepuonnueckuit 3akon .M. MenpeneeBa, 3aKOH COXpPAaHEHHUS MAacChl)
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK XUMHUH, MHPOBO33PEHUECKHUL
3HaHMS, JISKAIIMEe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKHUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUN
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpCaACTaBJICHUA 0 MECXaHUu3Max XUMHUYCCKUX peaKuHﬁ.
TCPMOAUHAMHUYCCKUX U KUHCTHYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA
0 XUMHWYCCKOM PABHOBCCHHU, JTUCIICPCHBIX CUCTEMAX

1.4

(akTOJIOrMUECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUH W
0e30macHOM  HUCMOJb30BAHMU  BAXHEUIIMX  HEOPraHUYECKUX |
OpPTraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKON JEATEILHOCTH YEIOBEKA

1.5

o0mye Hay4yHble MPUHIMIB XMMHAYECKOTO IPOU3BOJCTBA (Ha HpuMepd
NPOM3BOJICTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadoTKN
HedTH)

CdopMUpOBaHHOCTH YMEHHI BBISBIISTH:

2.1

XapaKTCPHBIC MPU3HAKU U B3aUMOCBA3b M3YUCHHBIX HOHHTHﬁ, IMPUMCHSTH
COOTBCTCTBYIOIIHUEC TIOHATUSA TIIPU OINMCAHUHU CTPOCHHUA U CBOICTH
HCOPTraHNYCCKUX U OPIraHNYCCKUX BCUICCTB U UX HpeBpaH_IGHI/Iﬁ

2.2

B3aMMOCBS3b XWMWYECKUX 3HAHHH C IIOHATHAMH U npeaACTaBJICHUAMN
APYrux mnpeaMeToB I 0oJiee OCO3HAHHOTO IOHMMAaHUS U OOBSCHEHUS
CYIITHOCTHU MAaTCPUAJIBHOTO CAMHCTBA MHPaA

CdopMHUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaMMCHOBAHUS XHUMHUYCCKHUX COGI[I/IHGHI/Iﬁ MG)K,Z[YHapOI[HOF 0O COHO34
TCOpCTH‘ICCKOﬁ )41 HpHKJIaI[HOﬁ XUMHUH U TpI/IBI/IaJIbHLIe Ha3BaHUA BCUICCTB
OTHOCSIINXCSA K I/I3y‘-I€HHI)IM KjJ1accamM OpFaHI/ItIGCKI/IX 158 HeOpFaHI/I‘-IGCKI/IX
COeIMHEHNH

3.2

XMMUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHMS (POPMYJI HEOpPraHUYECKUN
BELIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALEHHBIX U
CKEJICTHBIX) (hOPMYIT OPTraHUYECKHUX BEIIECTB

ChopmrpoBaHHOCTH YMEHHUS KIIACCUDUITUPOBATE:

4.1

HCOPraHNM4YCCKUC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHsA ¢
KPUTCPHUHN IJIA KHaCCHq)HKaHHH N3Yy4aCMbIX XUMNYCCKUX 00BEKTOB

4.2

OpPraHnvYeCKuC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/Ip8.TL OCHOBAaHHA W
KPUTCPHUU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3IMYHBIM TpU3HaKaM (YUCIYy W COCTaBy peardpyrolix BeEIECTB
TerIoBoMy 3(QQeKTy peakiuy, H3MEHEHHI0 CTeleHe OKHCIICHUS
AIIEMEHTOB, 0OPATUMOCTH PEAKIMH, YYACTHIO KaTaIu3aTopa)

ChopmupoBaHHOCTh YMEHHUSI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHUE




aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSSHUM) M HOHOB
XUMHUYECKUX 3JIeMeHTOB 1 — 4 nepuonoB Ilepuoanueckoi cucremst .M.
MenzeneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCIIOJIb3YS MOHATHUS S-, p-,
d-371eKTpOHHBIE OpPOUTAIIN, SHEPTETUYECKUE YPOBHH

ChopMupOBaHHOCTh yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHWs)
CBOMCTB XMMHUYECKUX 3JEMEHTOB U 00Opa3yeMblX MMM COEAMHEHUU IIg
IIEpUOJIaM U rpynIam

ChopMUPOBAaHHOCTh YMEHHMS COCTaBISATh YPAaBHEHUS XHMHUYECKUN
peakyil U pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHCJIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ MMoCPCACTBOM COCTABJICHUA
QJICKTPOHHOT'O OajaHca 3THX peaKI_II/Iﬁ

7.2

YpPaBHEHHUs pPEaKUMi pas3IMYHbIX THUIIOB; IIOJIHBIE W COKpPAIlEHHBIE
YpaBHEHUsI peaKkluii HOHHOTO OOMEHa, yUUThIBasl YCJIOBHUS, IIPU KOTOPHIX
9TU PEAKLUU UAYT 10 KOHIA

7.3

peakiuii THIPOIM3a, PeakIuid KOMIUIEKCOOOpa3oBaHMA (Ha NpuMepd
T'MJIPOKCOKOMIIJIEKCOB IIMHKA U aJIIOMUHUS)

ChopmMupoBaHHOCTH YMEHHUS MOITBEPK/IATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBHUCUMOCTH PEAKIMOHHO
CIIOCOOHOCTH OpPIraHWYECKUX COEAMHEHMH OT KpaTHOCTH U T
KOBaJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTI'O BJIMSHUS aTOMOB U Ipymrl
aTOMOB B MOJIEKYJIaX, a TaKKe€ OT OCOOCHHOCTEH peanu3aluu pa3inyHbI
MEXaHMU3MOB NPOTEKAHUS PEAKIUN

8.2

XapaKTEpHbIE XWMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHN
SKCIIEPUMEHTAMM U 3aIIUCAMH YPABHEHNH XUMUYECKHUX PEAKLINN

CchopMupoBaHHOCTh YMEHHUS XapaKTepu30BaTb COCTaB W BaKHEHIINg
CBOMCTBA BCIIECCTB, IPUHAMICKALUX K OIPEACIEHHBIM KiaccaM N
rpynmnaM CO€IUHEHHH (IpOCThIE BELIECTBA, OKCHUJIbI, THIPOKCHUIbI, COJIH]
YTIEBOAOPOABI, IPOCTBIE YPHUPBI, CIUPTHI, PEHOIIBI, ATBIETUIbI, KETOHBI
KapOOHOBBIE KHCIOTBI, CIIOKHbIE 3(UpPBI, KHUPbI, YIJIEBOJAbI, AMHHBbI
aAMUHOKHCJIOTHI, O€JIKN)

10

ChopMUpOBaHHOCTh yMEHHUS TPOBOAUTH pacuéThl IO XUMHYECKUM
dopMynaM M YpaBHEHHSM XHUMHUYECKHX PpEAKIHi C HUCIOIb30BaHUEM
(U3NIECKUX BEITHYUH:

10.1

Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIH OJJHO U3
HCXOJHBIX BEILIECTB J1aHO B BUJE PacTBOpPA C OINPEICIEHHOW MacCOBOM
J0JIeH paCTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM 00BEMHOM J10JTH, BBIX0/1a TPOIYKTA PEAKIINH

10.3

TEIUIOBOTO AP eKTa peakiuii

10.4

00BEMHEBIX OTHOIIECHHH Ta30B

10.5

M0 HAXOXKICHUIO XUMUYIECKOU (pOpMyIIBI BEIecTBa

11

Brnangenue cucteMoil 3HaHMII O METOJIaX HAYYHOIO MO3HAHUS SIBJICHHM




MpupoAbl, UCIIOJB3YEMbBIX B €CTCCTBCHHBIX HAYKaxX U YMCHUC IIPUMCHSATH
OTW 3HAaHHUA IIPU SKCICPUMCHTAJIIBHOM HCCICAOBAHHMU BCIICCTB WU JJIA
OOBSACHEHHSI XUMHYECKHX HBHeHHﬁ, HMEIOOUX MECTO B IIPUPOIC,
HpaKTH‘{CCKOﬁ JCATCIIBPHOCTH YCJIOBCKA U B HOBCG,I[HCBHOI;’I KHU3HHU

12

ChopMupoBaHHOCTH YMEHHSI IPUMEHSATH (HCITOJIL30BaTh) 3HAHUS O COCTaBd
M CBOWCTBAaxX BEIIECTB ISl OSKCICPUMEHTAILHON MPOBEPKU THUIOTET
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH NpPOTEKaHHUS XUMHUYECKUX peakuuil u
MIPOTHO3UPOBAHUST  BO3MOXKHOCTEH WX  OCYIIECTBJICHUS; CHUCTEMHBbI]
XUMHUYECKHE 3HAaHUSA Ui OOBSCHEHHS M TPOTHO3UPOBAHUS SIBICHUI/
MMEIOIIMX €CTECTBEHHOHAYUYHYI0 NPUPONY; JUIsl TMPUHATHS TPAMOTHBIX
peleHui mpobeM B CUTYaIUSIX, CBSI3aHHBIX C XUMHEH

13

CdopMUpOBAaHHOCTh YMEHHS IUIAHUPOBATh M TMPOBOJAWTH XUMHUYECKHUN
OKCIIEPUMEHT (ITOJydYeHHEe W M3yYeHHE CBOWCTB HEOPraHHMYECKUX W
OpPraHUYECKUX BEIIECTB, Ka4YeCTBEHHBIC pEaKIUU  YIIIEBOJOPOJIOH
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOACPKAIINX OPraHWYECKUX BEIIECTB
pelieHue IKCTIEPUMEHTAIbHBIX 3amaq o pacro3HaBaHHIQ
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB) C COOIOJCHHEM MpaBul
Oe3omacHOro  oOpamieHuss ¢  BemecTBaMH U JabOopaTOpHBIM
obopyoBanueM; (HOpPMYITHPOBATH IEU UCCIICIOBAHMS; TPEICTABIATH B
pa3nmuuHOM (GopMe pe3ysbTaThl OAKCICPHUMEHTa, AaHAIU3UPOBATh U
OLICHUBATh UX JJOCTOBEPHOCTH

14

ChopMUpoBaHHOCTH YMEHUSI OCYILIECTBIISATH IIEJICHAPABICHHBINA ITOWCK
XUMHYECKON MH(DOPMAIIUU B PA3IMIHBIX UCTOYHUKAX (HAy4YHAs U yIeOHOA
Hay4Has JUTEpaTypa, CPEICTBA MAacCCOBOM MH(popMarwu, ceth MHTEepHET 1
ApyTue), KPUTUYCCKH aHAIM3UPOBAaTh XUMHUYCCKYI0 HH(OpMAITUIO
nepepabaTeiBaTh ©€ M HCIIOJIb30BaTh B COOTBETCTBHHM C ITOCTABJICHHOIM
y4eOHOM 3a1aueit

15

ChopMUpoOBaHHOCT, ~ YMEHHS  TPOTHO3MPOBATh, AHAIM3WPOBATH
OLICHUBAaTh HH(OPMAIMIO C TO3MIMM SKOJOTHYECKOW Oe30macHOCTH
MOCJICZICTBUI OBITOBOM W TMPOM3BOJCTBEHHON JESATEIILHOCTH YEJIOBEKa
CBS3aHHOM C TMepepabOTKOM BemEecTB; CHOPMUPOBAHHOCTh YMEHUH
OCO3HABATh ONACHOCTh BO3ECHCTBHS HA KUBbIE OPraHU3MBbI ONPEACIEHHBIN
BEILECTB, I[IOHMMAs CMBICJI TIOKa3aTessl IMpeneabHOW JOIyCTHUMOH
KOHIICHTPALlMK, M TOACHATH HAa TpUMEpax CIocoObl YMEHbIICHHS 1

MPCAOTBPAIICHUA UX BPCAHOI'O B03HCI>'ICTBPI}I Ha OpraHu3M YCJIOBCKA
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