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ITosicHuTeILHAS 3aNIUCKA

PaGouas nmporpamma coctabiieHa Ha ocHOBe DenepanbHON pabouei mporpaMmmbl
cpenHero oobmiero oopazoBanus «XuMus. YTiyoseHHbld ypoBeHb» 10-11 kmace

Oomiee uncino yacoB — 340 yvacos: B 10 kmacce — 170 gacoB (5 wacoB B Hemeno), B 11
kiacce — 170 gacoB (5 vacoB B HeIEIO)

B cooTBeTcTBUY C Y4eOHBIM IJITAHOM

B 10-11 kmaccax Ha yueOHBbIN npenMeT «XuMus. YTIyOJIeHHBIM YPOBEHBY» OTBOAUTCS 5
Y4acoB B HEEIIIO.



Conep:xkanue yueOHOro npeamera

10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHH.

[Ipenmer ® 3Ha4YeHHWE OPraHMYECKON XHWMHUH, TMPEICTaBICHHE O MHOroo0pasuu
OpPraHMYECKHUX COCTUHEHUM.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJIepoAa: OCHOBHOE W BO30YKIECHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aToMa yriaepoga. XUMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHUSX.
Tunbl THOpUAM3aMA aTOMHBIX OpOuTaneil yriepoaa. MexaHn3Mbl 00pa3oBaHMs KOBAJICHTHOM
cBsi3U (OOMEHHBINM U JOHOPHO-AKIENTOPHBIN). TUIBI MepeKpbIBaHUs aTOMHBIX opOuTaiel, 6- u
n-cBsi3u. OnuHapHas, JABOWHAs M TpoiHas cBs3b. CrocoObl pa3phiBa CBA3€M B MOJEKYJax
opranudeckux seuiects. I[loHsTHe 0 cBOOOAHOM pajuKae, HyKieopuiie 1 3nekTpoduie.

Teopust crpoenust opranumdyeckux coeauHeHuid A.M. byriaepoBa u coBpeMeHHbIE
IIPEJICTABICHUsI O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOCHHUS OPTaHUYECKUX COCAMHEHUM.
MonexkynsipHble u CTPYKTYpHbIE (Gopmyibl. CTpyKTypHBIE (QOPMYIBI Pa3IMYHBIX BHUJIOB:
pa3BepHyTas, COKpallleHHas, ckeineTHas. M3omepus. Buael wuszomepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JJNEKTPOHHBIE S(PQPEKTHl B MOJEKyJIaxX OPraHMYECKUX COEAMHEHHH
(MHIIyKTUBHBIA U Me30MEPHBIH 3 PeKTsl).

[IpencraBnenne o0  kilaccuUKaUK  OpraHWYeckux  BemecTB. llomstHe o
¢ynkunoHanbHOi  rpymme. ['omomorus.  ['omonoruueckue  psasl.  Cucrematnueckas
HOMeHkIatypa opranudeckux coeanHennit (IUPAC) u TpuBHanbHBIE Ha3BaHUS OTICIBHBIX
IIPEJICTaBUTENEH.

OcobenHoctu U KiIaccuPpuKamus OpraHUUEcKUX peakiuii. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKuy B OPraHNnYeCKON XUMHUH.

OKClepUMEHTAIbHBIE METO/Ibl M3YUEHHUs BEUIECTB M UX NPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB W MaTepHalaMd Ha UX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB IpPH HarpeBaHuu (IUIaBlieHUWE, OOYIrJIMBaHME U TOpPEHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yriaesoaopoasl.

Ankanbl. ['oMonoruueckuit paj ankaHoB, oOmas GopMyia, HOMEHKIATYpa U U30MEpHsL.
DJIeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI alKaHOB, SP -THOPHIM3AIMS aTOMHBIX
opburaneit yrieposa, 6-cBa3b. du3nueckue CBOMCTBA aKaHOB.

XUMHYeCKHE CBOMCTBA aJIKaHOB: PEAKIMH 3aMEIICHUs, H30MEPHU3aLUH, IeTHIPUPOBaHUS,
LIUKIU3alluy, TNHpOJIN3a, KpekuHra, ropeHus. llpeacraBieHne o MeXaHU3ME pPEAKIUM
pasuKalIbHOTO 3aMEIIEeHNUS.

Haxoxnenue B npupone. CiocoObl MOTydeHUs] U IPUMEHEHHE allKaHOB.




Huxnoankansl. OOmas ¢popmMyia, HOMEHKIaTypa u u3oMepus. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB Maibix (IUKJIONPOIAH, IUKIOOyTaH) W OOBIYHBIX (I[MKIIOIECHTaH,
IIUKJIOr€KCaH) HUKJIoankaHoB. CrlocoObl NOTY4YEHUs U IPUMEHEHHE IUKIOAIKAHOB.

Ankensl. ['oMonornueckuit psaj aakeHoB, oOuias GopMysia, HOMEHKIATypa. DJIEKTPOHHOE
W MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP>-TrHOpHIM3alis aTOMHBIX OpOHTasIeit
yriaepoaa, 6- u n-cBs3u. CTpyKTypHasi U reoMeTpudeckas (Luc-TpaHc-) uzoMmepus. Pusndyeckue
CBOMCTBA QJKEHOB. XHUMHUYECKHE CBOMCTBA: pEaKUUU IPUCOCIUHEHMs, 3aMEUICHUS B O-
IIOJIOKEHUE TPU ABOMHOW CBA3M, IOJIUMEpU3alUd U OKucieHus. IlpaBuno MapkOBHHMKOBA.
KagecTBeHHbIE peakiiy Ha JBOWHYIO CBA3b. CIIOCOOBI MOTyYEHUS U IPUMEHEHHUE aJIKEHOB.

AnKaaueHsl. Knaccudukanus aJIKa/IN€HOB (compspkeHHBIE,
U30JIMPOBaHHbIC, KyMyaupoganuvie). OCOOCHHOCTH DICKTPOHHOTO CTPOCHHS M XUMHYECKHX
CBOWCTB CONPSDKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. IlonuMepusanus cCONMpsKEHHBIX
nueHoB. CriocoObl OTY4YeHUs U IPUMEHEHHE alKaueHOB.

AnxuHbl. ['OMOIOTHYECKUH PsT QIKHHOB, o0mIast Gpopmysa, HOMEHKIATYpa U U30MEPHSL.
OJEeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKUHOB, SP-THOpUAM3ALINS aTOMHBIX
opOutaneit yriuepona. dusnueckne CBONCTBA AJIKUHOB. XHMHYECKHE CBOWMCTBA: PpEAKIMHU
IIPUCOEANHEHN, NUMEPU3aluid U TPUMEpPU3aLlUU, OKUCIeHUs. KucioTHble CBOWCTBA aJIKUHOB,
MMEIOUINX KOHLEBYIO TPOMHYIO CBs3b. KauecTBeHHBbIE peakiuu HAa TpOHHYIO CBs3b. CriocoObl
IIOJIyYEHUS U IIPUMEHEHUE AJIKUHOB.

Apomarnyeckne yriieBogoponabl (apeHsl). ['omMonormuyeckuii psin apeHoB, oOmias

dopMyna, HOMEHKJIATYpa U U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJIbI
Oenzona. du3nUecKue CBOMCTBA apeHOB. XMMHUYECKHE CBOWMCTBA OEH30jJ1a U €ro rOMOJIOTOB:
peakuMM 3aMelleHuss B OCH30JbHOM KOJBLE M YIJIEBOJOPOAHOM paJUKalle, peaKkLuu
NPUCOEANHEHNS, OKHUCIEHHE TOMOJIOrToB OeH3ona. IlpeacraBieHue o0 OpUEHTHPYIOIIEM
neicTBuM  3amectuTeneil B OCH30JbHOM KOJIBIIE Ha TNpUMEpe aIKUJIbHBIX PaJUKaloB,
KapOOKCUIIbHOM, TMAPOKCHIIBHOM, aMMHO- M HUTPOTPYIIbI, aTOMOB rajioreHoB. Oco0eHHOCTH
XUMHUYECKHX CBOMCTB cTHpoia. [Tomumepusamus ctuposna. CriocoObl MosyuyeHust 1 IpUMEHEeHne
apoMaTHYECKHUX YTJIEBOJOPO/IOB.
[Tpuponnsiii ra3. [lonytHeie HeQTsHBIE ra3bl. HedTh u ee npoucxoxaenue. KaMeHHbI yroas u
OpoAyKThl ero nepepaborku. CrocoObl mnepepaloTKM He(TU: TEeperoHka, KpPEeKHUHT
(TepMHUYECKH, KaTaIUTUYECKUi), puPOpMUHT, nuponu3. [IpoaykTel nmepepaboTku HePTH, UX
IPUMEHEHNE B IPOMBIIIIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXY pa3IMYHBIMU KJIACCaMU YIIIEBOJOPOJIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHNPOU3BOAHBIX YIIEBOAOPOAOB. Peakuuu 3aMenieHus
raJJoreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIIly, LHMAHOIPYIIy, aMuHOrpymmy. JleficTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CIHPTOBOTO pacTBopa Ienoud. BsaumoneiicTBue
JUTaJIOTEHAIIKAHOB C MarHueM M IMHKOM. IloHATHE O METayIoOpraHMYeCKUX COEIMHEHUSIX.
Hcnonp30BaHne TallOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE W IPH CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEHIECTB W MX MPEBpAIllEHUN: H3y4YEHHE
bu3nyecKuXx  CBOMCTB  YIUVIEBOAOPOJIOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  pPEaKIMi
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOecrBeurnBaHUE OPOMHOM MIIM MOJIHOW BOBI, PacTBOpa
NepMaHraHata Kajus, B3auUMOJEHCTBHE aleTWIeHa C aMMHA4YHbIM pacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHapyXXeHHE yriepoJa M BOAOPOAa B OPraHMYECKHUX BEIIECTBAX,
MOJTy4YeHHUE FTHIIEHA U U3yYeHHUE ero CBOMCTB, 03HaKOMIIEHHE ¢ KoyeKuusaMu «Hedte» u
«Yromp», ¢ o0pa3uamMu IJJacTMacc, KaydyyKOB M pE3UHBI, MOJEIMPOBAHUE MOJICKYII
YIII€BOJOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeiNHEHHUsI.

IIpenensHble ogHOAaTOMHBIE CcHUpThl. CTpoeHHE MOJEKyNl (Ha IpUMEpe METaHoyla U
stanona). ['oMonornyeckuii psan, odmas Gopmyiia, U3oMepusi, HOMEHKIIATypa U KiacCH(pUKAIIHS.
®uznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BOJOponHBIE CBS3M MEXIY
MOJIEKYJIAMH CIIMPTOB. XUMHUYECKHE CBOMCTBA: PEAKIIMK 3aMEIICHHUs, IeTUIPaTalliH,




OKHCJICHUS, B3aUMOJECICTBUE C OPrAaHMYECKUMHU U HEOPTAaHMYECKUMU KUciaoTaMu. KadecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METaHOJAa Ha OpPraHM3M YeEJIOBEKa.
CniocoOblI MoTy4eHus U NPUMEHEHUE OJTHOATOMHBIX CIIHPTOB.

[Ipocteie 3¢dupel, HOMeHKIaTypa U u3oMepus. OCOOEHHOCTH (U3MYECKUX U XUMHYECKHX
CBOMCTB.

MHoroaroMHble COUPTBHI — STWICHIVIMKOJNb M riaulepuH. dusnyeckue U XUMUUYECKHE
CBOMCTBA: pEaKIMU 3aMEILIEHUs, B3aUMOJCIHCTBUE C OpPraHUYECKMMU MU HEOPraHMYECKUMHU
KHCJIOTaMH, KaUeCTBEHHAsl peakKiusi Ha MHOTr0aTOMHbIe crupThl. lIpencraBienue o mMexaHu3zMme
peakuii HykieopuibHOro 3amenieHus. JleiictBue Ha opranusm uenaoBeka. CrocoObl MOTyYeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJIEKYIIbl, B3AUMHOE BIUSHHUE THAPOKCOTPYIIBI U OEH30JBHOTO sIIpa.
Ousnueckue cBoiictBa (penona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (heHona. KauecTBeHHbIE
peakiuu Ha QeHon. ToxcuyHocTs (enona. CrocoObl MONydeHUs W TpUMEHEeHue (eHomna.
denonopManbaeTHAHAS CMOJIA.

KapOonumnpHble coeAMHEHHs — albJETHAbl M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHON rpymmbl. ['OMoOJOrHYecKue psiibl alnbIeru0B M KETOHOB, obmas Qopmya,
n3oMepuss M HOMeHKJartypa. dusnueckre CBONCTBA albJAECTUIO0B U KETOHOB. XHMHUYECKHE
CBOICTBa albJETUOB M KETOHOB: peakUuu mnpucoenuHeHuss. OKUCIEHHE allbJeTU/IO0B,
KaueCTBEHHbIE peakluHu Ha anpiaerufpl. CrnocoObl MONY4YeHHUS W NPUMEHEHUE allbJeTH/IOB U
KETOHOB.

OMHOOCHOBHBIE TpeJeNIbHBIE KapOOHOBBIE KUCIOTHI. OCOOSHHOCTH CTPOSHHS MOJICKYII
KapOOHOBBIX KHCIOT. M3omepuss W HOMeHKiIaTypa. DU3WYECKHe CBOWCTBA OJHOOCHOBHBIX
IpelenbHbBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIYy MOJIEKYJIaMH KapOOHOBBIX
KHUCJIOT. XMMHUYECKHE CBOWCTBA: KHCIOTHBIC CBOMCTBA, PEAKIMsA 3TepUPHUKALNU, PEaAKIUH C
y4acTUEM YTIIEBOJOPOIHOrO paaukana. OcoOeHHOCTH CBOMCTB MypaBbUHOUN KUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHorooOpasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOWCTB HETPEAETHHBIX U apOMATUYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCHKApOOHOBBIX KHCJIOT. [IpeacraBurenu BbICHIUX KapOOHOBBIX KHUCIIOT:
CTeapuHOBas, MAIbMUTHHOBAsS, OJEHHOBAS, JUHONEBAS, JUHONEHO8dAss KUCIOTHL. CHocoObI
MOJIYYCHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonorudeckuii psa, obmas Ggopmymna, U30MepHs 1 HOMEHKJIATYpa.
PuU3NYECKNEe U XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KHCIIOW U IIETOYHOU Cpelie.

Kupsl. Ctpoenue, pu3nyecKue U XUMHUYECKHE CBOWCTBA KUPOB: THAPONIN3 B KUCIOW U
nienouHoi cpeae. OcCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIIMX OCTATKH HEMPEAEIbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJIE.

Mpbuta Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JEeHCTBHE.

OOmiass xapakTepucTuka yriaeBogoB. Kiaccudukanus yrieBogoB (MOHO-, AW- |
noymcaxapuasl). MoHocaxapuisl: TIIOK03a, (PyKTO3a, TalaKTo3a, pud03a, Ie30KCHpHOO03a.
®dusnyeckue CBOMCTBA M HaxoxaeHue B Impupoae. PorocuHTe3. XUMHUECKHE CBOWCTBA
TJIFOKO3BI: PEaKIMd C ydYacTUEeM CIOHPTOBBIX MW QIBJACTUIHON TpyNN, CHOUPTOBOE U
MOJIOUHOKHCHOE OpoxkeHue. IIpuMeHeHHE TIIOKO3bl, €€ 3Ha4eHHe B IKU3HEIESATEIbHOCTH
opranu3ma. Jlucaxapuiel: caxapo3a, MajlbTOo3a U JlakTo3a. BoccraHaBnuBaromue Hu
HEBOCCTaHABIIMBAIONIME aucaxapunabl. ['maponus3 aucaxapunoB. Haxoxnenwe B mnpupone u
npuMmeHnenue. [lonucaxapuipl: Kpaxmani, TIIMKOTeH U 1eutono3a. CTpoeHHe MakpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha M Ueiono3bl. Du3nueckue CBOWCTBAa KpaxMmajga W LEJUTIOJIO03bI.
XUMHUYECKUE CBOMCTBA KpaxMmalia: THAPOJIN3, KAaYECTBEHHAas peakius ¢ MoAOM. XUMHUYECKHUE
CBOICTBA IIEILTIOI03bI: TUAPOIIN3, TIOTyYeHHE dPUPOB 1eUTI0NI03b1. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETIK).

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHUS] BEUIECTB U MX MPEBPANICHUN: PACTBOPUMOCTH
pa3MYHBIX CIUPTOB B BOJIE, B3aWMOJCHCTBUE ATaHOJA C HATPHEM, OKUCIEHUE STUIIOBOTO
CIIMpTa B aNbpJErWJ Ha PACKAJICHHOM MEIHOM MPOBOJIOKE, OKHUCIEHHWE HTHIOBOIO CIHpTa
JUXPOMATOM Kajius (BO3MOXKHO HMCIOJIb30BaHUE BUJIEOMATEPHAIIOB), KAUECTBEHHBIE PEAKIIMKU HA




anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(Il)), peakmus raunepruHa
¢ rugpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOTHI, B3aUMOJICHCTBUE
pactBopa rioko3bl ¢ rugapokcunom menu(ll), BzaumopeiicTBue kpaxmania ¢ HMOJIOM, pElICHHE
AKCIIEPUMEHTAIBHBIX 33724 1Mo TeMaM «CriupThl U GeHobD», «KapOoHoBbIe KUCTOTHI. CII0XKHBIE
3hupbI».

A3o0Tcoepikale OpraHuvdeckue coeJHHeHusl.

AMHHBI — OpraHMYecKHME TMPOU3BOJHBIC ammuaka. Kraccudukanus aMHUHOB:
anudaTuyecKkue U apoMaTHUECKHe; MEePBUYHbIC, BTOPHUHbIE U TpeTHUYHble. CTpOCHHE MOJIEKYIL,
obmas ¢opMyna, u3oMepHsi, HOMEHKIATypa u (U3NYECKUE CBOMCTBA. XHMMHUYECKOE CBOWCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aKMJIMPOBAaHUE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aAMHUHOB C a30TUCTOM KUCI0TOU. CONM aJIKUIaMMOHHUSL.

AHWIIMH — TIPEeACTaBUTENIb AaMHUHOB apoMarnueckoro psga. CTpoeHue aHWIMHA.
B3aumHoe BiHsIHHME TPy aTOMOB B MOJIeKyse aHWIMHA. OCOOCHHOCTH XUMHYECKHX CBOWCTB
anwnuHa. KauecTBeHHble peakuud Ha aHuauH. CrnocoObl MONy4YeHHs] W MPUMEHEHHE
amudarndeckux aMuHOB. [lonydeHne aHuIMHA U3 HUTPOOSH30JIa.

AmuHokucnotel. Homenkinarypa u uzomepus. OTaenbHbIE NPEICTaBUTENHA  O-
aMHHOKHUCJIOT: TJIMUWH, anaHuH. Du3znueckne CBOMCTBA aMUHOKHMCIOT. XMMUYECKUE CBOMCTBA
AMUHOKHUCIIOT KakK amM(pOTEepHBIX OPraHMYECKUX COCIUHEHHI, peakuusl MOJIMKOHACHCAIUHY,
o0pa3zoBaHHe MENTUIHON CBs3H. buonornyeckoe 3HadyeHue aMHUHOKUCIOT. CHHTE3 U TUIPOJIU3
MENTUI0B.

benku kax npupomnsie moiaumepsl. [lepBudHasi, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, JIEHATYpallysi, KaueCTBEHHbIC pEaKluy Ha
OeJKu.

OKCIEPUMEHTAIbHBIE METO/Ibl M3YUYEHHsI BEIIECTB U HX MPEBPALEHUN: PACTBOPEHUE
OeNKOB B BOJE, JICHATypalusi OEJIKOB MPU HArpeBaHWUM, IIBETHHIC PEAKIMU Ha OCJIKH, PEIICHUE
HKCIIEPUMEHTANIBHBIX 337a4 M0 TeMaM «A30TCOJepKalllie OPraHUYECKHE COEIUHEHHS» U
«Pacno3HaBaHne OpraHUYECKUX COCTUHEHHI.

BricokomosieKyJIIpHbIE COeIMHEHHUS .

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUU, CpPEAHSAs MoJIeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BICOKOMOJIEKYJIIPHBIX COSAMHEHUN — MOJTMMEPHU3ALINS U TTOJIMKOHICHCAIIHSL.
[Tonumepubie maTepuansl. [lmactMaccel (MONMATHIICH, MOJUIPOINUICH, MOJWBUHUIXIOPU,
MOJIMCTUPOJI, TOTUMETHIMETAKPIIIAT, TIOJIMKAPOOHATHI, MOMUATHICHTepedTanar). Y Tuiuszanus u
nepepaboTka MIacTuKa.

DOnactoMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHEe Kayuyyku (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypanmpHBIE (XJIOMOK, INEPCTh, IIETK), HCKYCCTBEHHBbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO Ha3zHaueHUs (TedJIOH, KeBiap, JJIEKTPOIPOBOJSIINE
MOJIMMEPBI, OMopasiiaraeMple MOJIUMEDPHI).

OKCIEePUMEHTATbHBIE METObI M3YUCHHUSI BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3liaMu MPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUTACTMACC, Kay4yKOB, peIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Pacmo3HaBaHue MI1acTMAcC U BOJIOKOH.

PacuetHble 3a1auu.

Haxoxxnenne MoJeKyasapHON (GOpMyJbl OPraHUYECKOTO COCIWHEHHSI 0 MacCOBBIM
JONISIM ~ JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXKJICHUE MOJCKYISIPHOU (OPMYIBI
OpPraHUYECKOT0 COeTMHEHHS 10 Macce (00beMy) MPOTYKTOB CrOpaHus, IO KOJIMYECTBY BEIIECTBA
(Macce, 00beMy) IPOAYKTOB PEAKIIMH W/WJIA MCXOJHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOI
bopMyIibl OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CHOCOOOB
MOJIyYEeHHUSI, ONIPECIICHHUE JIOJIM BBIXO/1a MPOAYKTA PEAKLIUKU OT TEOPETUUECKH BO3ZMOKHOTO.

MeXnpeAMETHBIE CBS3H.




Peanuzanust MexxnpeIMEeTHBIX CBA3EH MPU U3YYEHUU OpraHmyeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, Tak |
TIOHSATHUH, IPUHATHIX B OTJCILHBIX MMPEIMETaX €CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmrre ecTeCTBEHHO-HAyYHBIC TMOHSTHS: SBJICHUE, HAYYHBIH (DaKT, THUIOTE3a, TEOPHS,
3aKOH, aHaJM3, CUHTE3, Kiaccu(UKaius, HaOIOJCHHUE, H3MEpPEHHE, DKCICPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

®dusnka: marepus, aTroM, JJIEKTPOH, NPOTOH, HEWTPOH, MOJEKYJa, JHEPreTUYCCKHA
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (U3MUYECKHUE BEITUYHHEI,
€IMHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboIM3M, HACIECICTBEHHOCTD,
aBTOTPO(HBIM M TeTepOTPO(HBIA THUI TNHUTaHUSA, OpokeHue, (OTOCHHTE3, JbIXaHUE, OCNKH,
YIJIEBO/IbI, XKHUPbI, HYKJICHHOBBIC KUCIOTHI, PEPMEHTHI.

I'eorpadus: mone3Hbie KCKOMAEMBbIE, TOTUIHBO.

TexHosOrHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHHS, MOIOIINE
Cpe/CTBa, MaTePHaJIbl M3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XMMMH.

Atom. CocTtaB aroOMHBIX saep. XuMuueckuii snemeHT. M3oromel. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIE UHMCIA. DHEPreTHUYECKHE YPOBHU U MOJYPOBHH.
Atomuble opbOutamu. Knaccubukanus XAMHYECKHX djeMeHToB (S-, p-, d-, f-amemeHTsI).
Pacripenenenuie 35eKTPOHOB MO aTOMHBIM OpOMUTANISAM. DJIEKTPOHHbIE KOH(UIYpalUuu aTOMOB
3JIEMEHTOB IE€PBOrO—YETBEPTOrO0 TMEPHUOJOB B OCHOBHOM U BO30YKICHHOM COCTOSIHUH,
AIIEKTPOHHBIE KOHPUTypalluy HOHOB. DJNEKTPOOTPHULIATEIBHOCTb.

Ilepuognueckuii 3akoH u Ilepuoguueckass cucreMa  XMMHMYECKHX — DJIEMEHTOB
J .. MenneneeBa. CBsizb MEepUOANYECKOr0 3akoHa U Ileprognyueckoil CUCTEMBI XUMHYECKHX
DIIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX U CIIOKHBIX BEUIECTB IO Tpynnam H
nepuoaM. 3HaueHue nepuoandeckoro 3akona /[.1. Menneneesa.

XuMuyeckas CBSI3b. BUIBI XMMHYECKOHM CBA3HW: KOBAaJCHTHAS, MOHHAS, METaJNIMUECKas.
MexaHu3Mbl o0Opa3oBaHUs KOBaJIEHTHOMN CBS3H: O0OMEHHBIN
W JOHOPHO-AKUENTOPHBIA. OHEpPruss W JyuHA CBsI3U. [loJsIpHOCTH, HANpPaBICHHOCTh U
HaCBILAEMOCTh KOBaJIGHTHOW CBs3H. KpatHble cBA3u. BomopoaHas cBsi3b. MexMomeKkyIsspHble
B3alMOJICUCTBUSL.

BaneHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aToMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C MX T'€OMETPUUYECKUM CTpPOEHHEM (Ha NpHUMEpe COEIUHEHHI 3JEMEHTOB BTOPOIO
HEepuoJIa).

[IpeacraBnenne o0 KOMIUIEKCHBIX coeAuHeHUsAX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareib, JUTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coequHeHud. I[lonatue o
KOOPJAWHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. THUIbI KPUCTANIMYECKHUX
PENIeTOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

Ilonsatne o nucnepcHbIx cucremax. IMctunubele pactBopel. llpencrasienue o
KOJUTOMIHBIX pacTBopax. CrocoObl BbIpaXEHHUS KOHIIEHTpAI[MM PAcTBOPOB: MaccoBas OIS
BEILIECTBA B PacTBOpE, MOJIsApHAsl KOHIeHTpauus. HachlllieHHble 1 HEHACHIIEHHBIE PAaCTBOPHI,
pactBopuMocTh. Kpucramnoruaparst.



Krnaccudukanus 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. |pUBUANbHBIE HA3BAHUS
OT/ICNIbHBIX MPEJICTABUTENICH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XMMHUYECKUX peakUuid B HEOPraHMYECKOW U OpPraHu4ecKod XHMHH.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS W TNPEBPALICHUS SHEPIUH IPHU
XUMHUYECKHX peakuusx. TersoBble 3(QQeKThl XUMHYECKHX peakuuil. TepMoxumuyeckue
YpaBHEHHUS.

CKOpOCTh XMMHYECKOHN peakiliu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. [[OMOTreHHBIC
U TeTeporeHHbie peakuuu. Karanus u kaTanu3aTopsl.

OOpatumble © HeoOpaTHUMble peakiuu. Xumuueckoe paBHoBecue. KoucranTa
XUMUYECKOTo paBHOBecHs. DakTopbl, BIMUSIONIME HA IOJIOXKEHUE XUMHUYECKOTO PaBHOBECHUS:
TEMIIepaTypa, JABJICHUE W KOHLEHTPAlUMU BELIECTB, YYACTBYIOIIMX B peakuuu. [IpuHiun
Jle larense.

OnekTponutuyeckas auccouuanusa. CunbHble ©  crnadble  AnekTponutbl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEUTpasbHas, IieodHas. Bomopoaubril
nokasatenb (pH) pactBopa. I'maponus coneid. Peakiiuu noHHoro oomMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. CTeneHb okucieHus. OKUCIUTENb U

BOCCTaHOBUTEND. IIpoliecchl OKMCIEHUsI 1 BOCCTAHOBIIEHU. BaxkHellIne OKUCIUTENN U

BOCCTaHOBUTENIHU. MeTOJI 3JIEKTPOHHOI0 OanaHca. DJIeKTPOIN3 PACTBOPOB U PACIIJIaBOB BEILIECTB.
OKCIEPUMEHTAIbHBIE METObl M3YYEHUs BEIIECTB W UX IPEBPALICHUM: PA3JI0KECHHUE
MEPOKCUA BOJOPOJia B MPHUCYTCTBUH KaTaIU3aTopa, MOJEIN KPUCTAJUIMUYECKUX PEIIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeAeNieHue Cpellbl PacTBOPOB C MOMOIIBIO
WHUKATOPOB, M3yYCHHUE BIHSHUS PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEAKINH |
MOJIOKEHUE XUMHUECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxxenne HemeramnoB B llepuognyeckoid CHUCTEME XHUMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOEHHUsI UX aTOMOB. DH3WYECKHE CBOMCTBA HEMETAIJIOB.
AJoTponusi HEMETaUIoB (Ha IpUMEpPe KUCIOPO/ia, cephl, pocdopa u yriaeposa).

Bogopon. [Monydenue, gusndeckre U XUMHUYECKHE CBOICTBA: PeakIiMM C MeTalllaMU U
HEMETaJNIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ mapuabl. TONIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoxxnenue B mpupoje, crnocoObl MOMydeHus, PU3nYeckrue U XUMUYECKHEe
cBoiicTBa. ['asioreHoBOmOpOAbl. BaxkHelmme KUCIOPOACOAEPKAIINE COCAUHEHUS] TaIOr€HOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTYYeHHs TajloreHoB. [I[puMeHeHre raloreHoB u
UX COCIMHEHHMH.

Kucnopon, o30H. JlabopaTopHble W MPOMBIIIJICHHBIE CIOCOOBI MOJYYEHUS KUCIOPOAA.
®dusnueckue W XUMHUYECKHE CBOWCTBA W TIPUMEHEHHWE KHUCIopoaa W o30HA. OKCUIBI W
MEPOKCHUJIBI.

Cepa. Haxoxnenune B mpupoje, CrocoObl MOTydeHus, (PU3NUeCKUe U XUMHUYECKHE CBOMCTBA.
CepoBogopon, cynbduasl. Oxcun cepsi(IV), oxcun cepri(VI). CepHuctast u cepHast KUCIOTHI U
ux conu. OcoOEHHOCTH CBOMCTB cepHOM KUCIOTHI. [IprMeHeHne ceprl U ee COeMHEHHI.

A3zor. Haxoxpaenwe B MNpHUpPOAE, CIOCOOBI TOMy4YeHHS, (U3HUECKUEe W XHUMHUYECKUE
cBoiicTBa. AMMmuak, HUTpuibl. OKCHIBI a30Ta. A30THCTass M a30THAs KUCJIOTHI U HMX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KHUCHOTHI. [IprMeHeHHe a30Ta W ero COoelIUHEHUH. A30THBIC
yI00peHusI.

®ochop. Haxoxnenue B mpupoje, COCOObI MOMydeHUs, (PU3NUECKHe U XUMHYECKHE
cBoiictBa. Dochuast u ¢ochun. Oxcuasl dochopa, dochopHas kumcioTa u ee Coiu.
[Tpumenenue docdopa u ero coequHeHnit. DocopHbie yI0OpSHMS.

VYrinepon, HaxoXJeHWE B TpUpoJe. AJIOTpomHbIe MoauduKanuu. DU3HYECKHue Hu
XMMHUYECKHE CBOMCTBA MHPOCTHIX BelIecTB, 0Opa3oBaHHBIX yriepogoM. Okcup yriaepoxpa(ll),
okcun  yraepona(IV),  yrompHas KHCJI0Ta u ee COJIH. AKTHUBUPOBAHHBIN
yronb, aacop6uus. dymnepensl, rpadeH, yriepoaHble HaHOTPYOkH. IIpuMeHeHHMe MPOCTHIX
BEIIECTB, 00pa30BaHHBIX YIJIEPOJIOM, U €r0 COSTUHEHUII.




Kpemuwnii. Haxoxaenue B mpupoje, criocoObl MOJydeHHs, (PU3NUECKUE U XUMHUYECKHE
cBoiictBa. Okcun kpemHus(1V), kpeMHueBass KMCIIOTa, CWIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHui. CTEKII0, €ro Mojay4yeHue, BUJIbl CTEKIIa.

[lonoxenne werasmoB B Ilepuogumyeckoil cucreMe XMMHYECKUX — AJIEMEHTOB.
OcoOeHHOCTH CTpOEHHUS JJIEKTPOHHBIX 00004eK aToMoB MeTauioB. O6mue ¢usnueckue
cBO¥icTBa MeTaIJIOB. [I[puMeHeHne MeTamioB B ObITY U TexHUKE. CIIaBbl METALIOB.

DNEeKTPOXMMHUYECKUN psAll  HanpspKeHUH MeTaioB. OOmme CcrnocoObl  TOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAILIYPIUs, JieKTpomeTautyprus. Ilonarue o koppos3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OOmast xapakrepuctiuka mMetawioB [A-rpynmsr Ilepuoguueckoil CUCTEMbI XUMHUYECKUX
anemeHToB. HaTpuii u xanwmii: nomydenue, pu3ndyeckiue U XMMHUUYECKUE CBOWCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUM.

Obmas xapaktepuctuka metamuioB [IA-rpynmer [leproandeckoi cucTeMbl XUMUYECKUX
DJIEMEHTOB. MarHuii W KalbplIMii: TOoJy4YeHue, (U3NYECKHe M XUMHYECKHME CBOWCTBA,
MPUMEHEHHE TPOCTHIX BEIECTB U UX COeAMHEHUN. JKEeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMHMHUE: TIONTy4deHHe, (PU3MYECKHe W XUMHUYECKHE CBOICTBA, MPUMEHEHHE IPOCTOTO
BElIeCTBA M €ro coeAuHeHWid. AMQOTEpHbIE CBOWMCTBA OKCHIA M TUIAPOKCHUIA ATIOMHHUS,
TUIPOKCOKOMILIIEKCHI AJTFOMUHUS.

OO6miast xapakrepucTuka MeTaioB mo6ouyHbix moarpymnm (b-rpymm) Ilepuonnueckoii
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

du3nyeckue 1 XMMHUUECKHUE CBOMCTBA XpOMa U €ro coeAMHeHUNH. OKCHUJIbI U THIPOKCH/IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U Juxpomarbl, UX OKHCIUTEJIbHbIE CBOMCTBA.
[lonyyeHue u npuMeHEeHUE Xpoma.

@usznueckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro coeauHeHuid. Baxneinmme
coenunenus: mapranna(ll), mapranna(IV), mapranua(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

Du3nYecKre U XUMUYECKUE CBOMCTBA JKeje3a U €ro coelnHeHui. OKCUIbl, THIPOKCHIBI
u conu xkene3a(ll) u sxeneza(Ill). [Tomyuenne u npuMeHEHHE Kele3a U €ro CIIJIaBOB.

dusnyeckue M XHMHUYECKME CBOMCTBa Meau M ee coenuHeHui. llomyuenue u
NPUMEHEHNE ME/IU U €€ COeAMHEHUH.

[Munk: momyyeHue, (u3nyeckMe M XHMHUYECKHE CBOicTBa. AMdoTepHble CBOICTBa
OKCHJA M THJAPOKCHIA IMHKA, THJIPOKCOKOMIUIEKCHI NMHKa. IIpuMeHeHune uMHKa U €ro
COCIMHEHU.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEHIECTB W WX MPEBpallleHUH: H3ydeHHE
00pa3loB HEMETaJUIOB, TOpeHue cephl, (ocdopa, kene3a, MarHus B KUCIOPOJE, M3yueHHE
KOJUIEKIMU «MeTayulbl U CIUIaBbl», B3aUMOJICHCTBUE IIEJOYHBIX U UIEJIOYHO3EMEIbHBIX
METAJUIOB C BOJOM (BO3MOXHO HCIIOJIb30BAaHHE BUAECOMATEPHUAJIOB), B3aMMOJACUCTBHE LIMHKA U
’KeJle3a ¢ pacTBOPAaMH KHCIIOT U I1IeJI04Yeil, KaUeCTBEHHbIE peaKIIM1 Ha HEOPraHUYEeCKHEe aHUOHBI,
KaTHOH BOJOPOAA M KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE TMIPOKCHIOB ATIOMUHUS U LIUHKA C
pacTBOpamMH KHUCJIOT M ILIEeN0Yel, pelieHue 3KCIepUMEHTANbHbBIX 33/1a4 Mo TeMaM «[ aloreHs»,
«Cepa u ee coemuHEHUN», «A30T U pocop U UX COeNUHEHU», «MeTauIbl TTIaBHBIX MOATPYII,
«Mertasibl TOOOYHBIX MOATPYIII.

XUMUA ¥ )KU3Hb.

Ponb xuMuu B obecrieueHnr yCTOMYMBOTO pa3BUTHS yenoBeuecTBa. [loHsATHE O HAyYHBIX
METOJaX TO3HaHWsI ¥ METOJOJIOTMM HAy4YHOro HcciaenoBaHus. HayuHble nmpuHIUMIBL
OpraHu3ali XUMUYECKOT0 MPOU3BOACTBA. [IpoMbIIIIeHHBIE CITOCOOBI MOYYEeHUS BasKHEHIIINX
BEUIECTB (HAa IpUMEpE MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIOCOOBI MONYYEHHUS METAJJIOB M CIUIaBOB. XMMHUECKOE 3arpsi3HEHUE OKpPY)Kalollel cpelsl U
ero nocneacTeusi. Ponb xuMuu B 06ecrieueHu SHepreTHIeckoil 0e30macHOCTH.

Xumuga W 310poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia HMCHOIB30BAHUS
JIEKapCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTUH MEAULIMHBI.




XUMUs MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe J00aBKH. Poib XxuMuu B o0ecrieueHnn
MUILEBOH 0€30MacCHOCTH.

Kocmernueckue u napgromepusie cpeactsa. beitoBas xumus. I[Ipasuna 6e3omacHoro
UCTIOJIb30BAaHUS MPENapaToB OBITOBOW XUMUU B TOBCETHEBHOM JKU3HU.

XUMUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIC MaTepHabl (LIEMEHT, OETOH).

XuMUS B CEIbCKOM X03siicTBe. Oprannieckrue 1 MUHEpalbHbIe YI00pEeHUSsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPACKHU, CTEKIJIO, KepaMuka. Marepuasl
JUIsl 31eKTpoHUKU. HaHnoTexHonoruu.

PacuerHble 3agauu.

Pacuersl: Macchl BeniecTBa WM 00beMa Ia30B 110 U3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce Win 00beMy OJIHOTO M3 YYacTBYIOLIMX B peaklMM BEIIECTB, Macchl (00beMa, KOJIUYeCTBa
BEIIECTBA) NMPOJIYKTOB PEAKLMH, €CIU OJHO W3 BELIECTB MMEET NpUMecH, Macchl (00bema,
KOJIMUECTBA BEILECTBA) MPOJYKTAa PEAKIMH,EeCIH OJHO W3 BEUIECTB JaHO B BHJIE pacTBOpa C
ONPEAECICHHON MAacCOBOM JOJIEd pPacCTBOPEHHOrO BEIIECTBA, MAaCCOBOM JOJU M MOJIAPHOU
KOHLIGHTpAllUM BEILIECTBA B PAcTBOPE, JIOJIM BBIXOAA MPOAYKTA PEAKIUU OT TEOPETHUYECKH
BO3MO>KHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanmzanust MeXIpeIMETHBIX CBA3EH MPH U3yYCHUH OOIIEeH U HEOPraHWYECKOH XHUMUU B
11 xmacce ocymiecTBISeTCA Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U NOHSTUMN, IPUHATHIX B OTJENbHBIX NIPEAMETAaX €CTECTBEHHO-HAYYHOTr'O IIUKJIA.

OOmue ecrecTBEHHO-HAYYHBIC TMOHSTHS: SIBJICHUE, HAYYHBIH (DaKT, THUIOTE3a, TCOPHS,
3aKOH, AaHajiu3, CHHTe3, KiIaccupuKauus, [EpUOJUYHOCTh, HAONIOEHUE, HU3MEpPEHHUE,
SKCHEPUMEHT, MOJIENb, MOJCIHUPOBAHUE.

®dusuka: mMaTepus, MUKPOMHUpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEWTPOH, HOH,
U30TOINBI, PaAHMOAaKTUBHOCTb, MOJIEKYJA, HYHEPreTUUYECKUN YpOBEHb, BELIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, WJCANbHbIM ra3, (U3MYECKUe BEJIWYUHBI, E€AMHMIIBI
WU3MEpEHMS, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kierka, opraHu3M, OSKOCUCTeMa, Ouocdepa, MeTadOIM3M, MakKpo- |
MHUKpPORJIEMEHTBI, O€NKH, JKUPbI, YIJIEBOAbI, HYKJICHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U MMOTOK 3HEPTUN B IKOCHCTEMAX.

I'eorpadus: MuHepaiibl, TOpHBIE TOPOAbI, TOJIE3HBIE HCKOMIaeMble, TOIIMBO, PECYPCHI.

TexHonorusa: XuMu4eckasi MPOMBIIUIEHHOCTb, METAJITYPIUsl, CTPOUTENbHBIE MaTepHaIbI,
CENIbCKOXO3SHCTBEHHOE IPOM3BOJICTBO, MHIIEBas MPOMBIIIJIEHHOCTh, (apMaleBTHYeCKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX [IpenapaTos, IPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IPOMBILIUIEHHOCTb, HAHOTEXHOJIOTUH.




I[Inanupyembie pe3yJabTaThl 0CBOEHUS MPOrPAMMBbI

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHUCTEMHO-ICATEIBHOCTHBIM IOIXOAOM B CTPYKTYPE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpeaMeTa «XUMHUS» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CJIEAYIOLINE COCTABIISIONIME: OCO3HAHNE 00YYaIOLUMMHCA POCCUMCKON IpaX1aHCKOM
UJCHTUYHOCTU; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIPEIEIIECHHUIO;
HaJIM4Me€ MOTHBallMM K  OOY4YeHMI0; TOTOBHOCTb UM  CIIOCOOHOCTh  OOy4aroIIuXcs
PYKOBOJCTBOBATbCS NPUHATHIMM B OOILECTBE IMpaBWIAMM M HOpMaMH IIOBEACHMS; HaIU4Yue
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIbTYphl; CIOCOOHOCTh CTaBUTh LIEIU U CTPOUTH KHU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIE Pe3ybTAThl OCBOCHMSI IIpeaMeTa « XUMUS» OTPaxaroT cHOPMUPOBAHHOCTh
OIIBITA NO3HABATEIbHON U NMPAKTUYECKON JESTEIbHOCTH 00YYalOIUXCcsl B IPOIIECCE pean3aliuu
00pa30BaTeNIbHON JESITEIbHOCTH.

JIMIHOCTHBIE PE3YJIbTAThl OCBOCHUS MPEIMETa «XUMUS» OTPAKAIOT chOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHUYECKOUN JNEATEIEHOCTH 00YUaIONUXCs B MPOIIECCe peaTn3aun
00pa3zoBaTebHON AEATEIHPHOCTH, B TOM YHCIIC B YaCTH:

1) rpaska1aHCKOro BOCIIUTAHUS

OCO3HaHUs 00YYAIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX IPaB M 00S3aHHOCTEH, YBaKCHUS
K 3aKOHY U IIPABOIIOPAJIKY;

MIPEJICTABJICHHUSI O COIMAIIBHBIX HOPMax W MpaBWJIAX MEKINYHOCTHBIX OTHOIICHHUU B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAESITEILHOCTH IPH CO3JaHUU YYEOHBIX ITPOCKTOB,
pelieHnr y4yeOHbBIX U TO3HABATeNbHBIX 33/1a4, BBIMOTHEHUH XUMUUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TMPUHUMATh MOTHUBBI, HAMEPCHUS, JIOTHKY W apTyMEHTHI
JIPYTUX TIPU aHATHU3E PA3TUYHBIX BUIOB yUeOHOMU JAEITeTbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUI0 OTEUYEeCTBEHHOM
XHUMUH;

YBOXCHHSI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUCCKOTO MPHIIOKCHHS
XUMHUH, OCO3HaHUS TOTO, YTO JIaHHBIE HAYKH €CTh pPe3yNbTaT JUIUTEIbHBIX HAOIIOJICHUH,
KPOTIOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPY/Aa YYCHBIX U IPAKTHKOB;

WHTEpeca W TI03HABATEIbHBIX MOTHBOB B TIONYYEHUH U TIOCICAYIOIIEM aHajn3e
WH(GOPMAIIAN O TTEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOM OTCUCSCTBEHHOW XUMHH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMS, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHWUBATh CHTYAIlMH, CBS3aHHBIE C XUMHUYCCKUMH SIBICHUSIMH, |
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYICh Ha MOpPaTbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TOBEJEHHUE W TOCTYNKH CBOUX TOBAPHUIIECH C TO3MIIHIA
HPABCTBEHHBIX M ITPABOBBIX HOPM U C YY€TOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

4) popMHUpPOBAHUS KYJILTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOTO M O€30macHOro odpasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;
coOroieHnst TIpaBuil 0€30MMacHOT0 OOpaITIeHUs C BEIIECTBAMH B OBITY, IOBCETHEBHON KU3HHU, B
TPYAOBOM AEATEIBHOCTH;

MMOHUMAHUS TIEHHOCTH TIPaBUJI WHIANBUIYAJILHOTO M KOJUIEKTUBHOTO 0€30MacHOTr0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOICH;

OCO3HAHUS TOCIIC/ICTBUA M HETIPUSTHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS AITKOTOJI,
HapKOTHKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHUS

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4eOHO-UCCIIEIOBATEIHLCKON NIeATEIhHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JCSITCIBHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCcTHE B PEIICHUU MPAKTHYECKUX 3a1a4 COLUATbHON HAPaBIEHHOCTH



(B paMKax CBOETO KJjlacca, IIKOJIbI);

K TPaKTHYEeCKOMY HM3y4eHHIO Mpodeccuii pa3TudHOTrO poja, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHHUS TPEIMETHBIX 3HAHUH M0 XUMUU;

YBKEHUS K TPYIY, JIOASIM TPyJa U pe3yJbTaTaM TPYJ0BOU JACSITEILHOCTH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJIbHOW TpaeKTOpUU 0Opa3zoBaHUs, Oydylieit
npodeccuu 1 pearm3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB ¢ YYETOM JTUYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) IKOJIOrHYECKOr0 BOCTIUTAHUS

9KOJIOTHYECKHU IIeTIECO00PA3HOTO OTHOIICHHS K IPUPOJIC KAK UCTOYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAHHUS TJI00ATEHOTO XapaKTepa dKOJIOTHUECKUX TPOOIIeM, BIHSIHHSI SKOHOMHYECKHUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUAIBHOMN Cpebl;

0CO3HAHMS HEOOXOAUMOCTH MCIIOJIb30BAHMS TOCTH)KEHU XUMHH IS PELICHHUS BOIIPOCOB
palMOHAIFHOTO PUPOAOIOIB30BAHNUS;

aKTHBHOTO HETIPUATHS JCHCTBUH, MPUHOCSIIUX BpPEI OKPYKAIOLIEH NMPHPOIHOHN cpeje,
YMEHUSI TPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHIMAEMBIX
JCWCTBUI ¥ IPEAOTBpAIATh UX;

HAJIMYUSl Pa3BUTOTO HKOJOTMYECKOTO MBIILICHUS, SKOJOTMYECKOH KyJBTYpBI, OIBITA
NEeSITETbHOCTH ~ KOJIOTWYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMMH B
MI03HABATEIBHON, KOMMYHUKAaTHBHON M COI[MAIbHOW MPAKTHUKE, CIOCOOHOCTH M YMEHHS aKTHBHO
IPOTUBOCTOSATH UACOJIOTHH XeMO(DOOHH;

7) HIEHHOCTH HAYYHOT'O TIO3HAHMUSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pAa3BUTHS HAyKd H
00I11eCTBEHHOM MPAKTUKY;

MOHUMAHMS CHEIM(PUKNA XUMHH KaK HayKH, OCO3HaHHUS €€ poid B (HOPMUPOBAHHU
palMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpE KaK O €IWHCTBE MPHUPOJBI M YeNOBEKa, B TO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHny npobIeM COXpaHeHHs TPUPOJHOTO PAaBHOBECHS;

yOeXKIIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHHU JUIsl COBPEMEHHOW NWBWIM3ALMU: B €€
IYMaHHCTUYECKON HampaBleHHOCTH M Ba)XKHOW POJIM B CO3JAaHUU HOBOHM 0a3bl MaTepuanibHOM
KYJBTYPHI, B PEIICHUH TII00aTBHBIX MTPOOJIEM YCTOWYHBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOH,
HHEPreTUYECKOM, TMHUIIEBOM UM HKOJOTHYECKOM O€30macHOCTH, B Pa3BUTUM MEAULIUHBI,
00€CTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJOTHYECKH KOM(POPTHOM )KU3HH KaXKOTO YJIeHA
00111eCTBA;

€CTeCTBEHHO-HAYJYHOW TPAMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOJOB IIO3HAHWUS,
UCTIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHaM3a W OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHpa W MPOUCXOMANINX B HEM H3MEHECHUH,
yMEHUSs JieaaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJBIO TOTYYEHHSI TOCTOBEPHBIX BBHIBOJIOB,

CIOCOOHOCTH CaMOCTOSITEJIbHO ~HCIIOJIb30BaTh XMMHUYECKHE 3HAHMUSA JUIS pEeLIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYAIUsX;

MHTepeca K O3HAHUIO, UCCIIE0BATENILCKOM e TeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M camM000pa30BaHUIO, K
AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHMM IO XUMHMHU B COOTBETCTBUU C JKU3HECHHBIMH
MOTPEeOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPy/a B pa3iIHuHbIX chepax mpodeccHOoHANbHOMN AeITeTbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpenmMeTHbie pe3yabTaThl OCBOCHUS MPOrPaMMBbl MO0 XMMHHM Ha YPOBHE CpPEIHErO
o011ero o0pa3oBaHUs BKIIIOYAIOT:

3HAYUMBIC OJIA q)OpMHpOBaHI/IH MHPOBO33pCHUA 06yqaloumxca MCKIUCHUIITIMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAXKAIOIIHE LEITOCTHOCTh HAYYHOH KapTUHBI MUpa
U crierduKy METOI0B O3HAHHMS, UCTIOIB3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,



SHEprus, sBJIEHUE, MPOLECC, CUCTeMA, HayuyHbIl (akT, NPUHLMUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUsl, HCCIIE0BaHNE, HAOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHe);

YHHUBEpCalbHble  ydyeOHble  JeiicTBuA  (IIO3HABATENIbHbIE,  KOMMYHHUKATHBHBIE,
peryisaTuBHbBIE), oOecneunBarone (GopMUpoBaHHE (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIIETEHIIMM 00y4aroInuXcs;

CMOCOOHOCTh ~ OOYYaIOUIMXCS ~ MCIONB30BaThb  OCBOCHHBIE  MEXKIUCIMILITMHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble ACUCTBUS B I103HABATEIbHOM MU
COLIMAJIbHOM ITPAKTHKE.

MeTaHpCZ[MCTHBIe PE3YIBTATHI OTPAXKAKOT OBJIAJICHUEC YHUBCPCAJIbHBIMU y‘le6HBIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATHBHBIMU [[ef/'ICTBI/ISIMI/I.

ITo3naBaTe/IbHbIe YHMBepPCAIbHbIEe yueOHbIe 1eiicTBUS

1) 6a3oBble JOrHvYecKne qeliCTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE;

OTIPEETIATH 1eNU JIeATEIbHOCTH, 3a/]aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIBHOCTHU C MOCTABJICHHBIMHU EJISIMU;

MCIIOJIb30BaTh IPU OCBOCHUH 3HAHU MPUEMBI JJOTHYECKOT'O MBIIIJICHHS: BBIACIATh XapaKTepHbIE
NPU3HAKH TIOHATUH M YCTAHABIMBATh WX B3AaMMOCBS3b, HCIIONB30BAaTh COOTBETCTBYIOIIHE
MOHSTUS JJIs1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBICHUII;

BBIOMPATh OCHOBAaHUS M KPUTEPUH JUIS KIAcCH(MKALIMU BEIIECTB M XUMHUYECKUX
pEaKIM;
yCTaHABJIMBATh MPUYNHHO-CIICACTBEHHBIE CBSI3M MEXKIy N3y4aeMbIMH SBICHHUSIMU;

CTPOUTBH JIOTUYECKHE pPACCYXKACHUS (MHIYKTUBHBIC, MAEAYKTUBHBIE, IO AHAJIOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYITHPOBATH
BBIBOIbI M 3aKJIFOUYECHHUS;

MPUMEHSTH B TPOIIECCE MO3HAHUS HUCIOJIb3yEeMbIE B XMMHHA CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIeNH, TPe0Opa30BbIBATh MOETIbHBIE MPE/ICTABICHUS — XMMUYECKUN 3HAK (CUMBO) 3JIEMEHTA,
XUMH4YecKass (GopMysa, YpaBHEHHE XHMHUYECKOH peakiIud — TpH peleHHH y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3aJlad, MPUMEHATh Ha3BaHHbIE MOJIENbHBIE MPECTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIINN.

2) 0a30BbIe HCCIEI0BATENBCKHE T€HCTBHUS:

BJIaJIeTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMSI BEIIECTB U XMMUYECKUX PEaKIHii;
(bopMynHpoBaTh LETH U 33J]a4d UCCIEIOBAHNUS, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTENLHO
cOpMYTHpPOBaHHBIE BONPOCHI B KadecTBE WHCTPYMEHTAa TO3HAHWS ¥ OCHOBBI IS
(bopMHpOBaHHUS TUIIOTE3BI 110 TPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYKICHMIA;

BJIQJIETh HABBIKAMH CaMOCTOSITEJIPHOTO IUTAHWPOBAHUS W TPOBEACHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOJATh 32 XOJOM IpOLecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIupoBaTh O0O0OOIIEHHS U BBIBOJABI OTHOCUTEILHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJeTaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHYECKOH HCCIEeI0BAaTeIbCKOW M MPOEKTHOW JIeSTeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB DPEIICHHS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B MIO3HAHMUS.

3) padora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HMHGPOpMAUU (HAy4YHO-TIOMYJISpHAS
JUTEepaTypa XHMMHUYECKOTO COJCpXaHMs, CIpaBOYHbIE IMocobus, pecypcsl HWHTepHeTa),
aHAIM3UPOBaTh HH(OPMALIMIO PA3NIUYHBIX BHIOB U (OpPM MpPEACTaBICHUS, KPUTHUYECKH
OLIGHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dbopMyIHpoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIe METOBI MPU MOUCKE U OTOOpE
uHpopManuu, He0OXOIMMOM IS BBITOJIHEHHS YU€OHBIX 3a/1a4 ONPEAeIEHHOTO THIIA;
NpUOOpeTaTh OMNBIT HCIOJIb30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpeacTaBieHUs HHGOPMAIHH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);



WCTIOJb30BaTh HAy4YHBIA S3BIK B KadeCTBE CpEICTBAa NpU paboTe C XUMHUYECKOM
uH(popMaluel: TPUMEHATh MEXNpeAMEeTHbIe ((pHU3uYeckne W MaTeMaTH4YeCKue) 3HaKh |
CHUMBOJIBI, (HOpPMYJIIBI, a00OpEeBUATYPHI, HOMEHKJIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH.

KoMMyHuKaTHBHBIC YHHBepCcaJIbHbIe y4eOHbIe 1eliCTBUS:

3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYKAaeMOM TeMbI B X0J€ AMAIOra W/WiIu JUCKYCCHUH,
BbICKA3bIBATh HACHU, q)OpMYHI/IpOBaTB CBOM HPCHAJIOKCHUA OTHOCHUTCIBHO BbIIIOJHCHUA
NPEeJI0KEHHOH 3a/1auH;

BBICTYIIATh C IIPE3EHTALMECH PE3YJIbTATOB IIO3HABATEIILHON ACSITEIBHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJIHEHUM XHUMHYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIIEJOBAHUIO CBOWCTB H3Y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro MpoekTa, u (hOopMyaupoBaTh BBIBOJBI IO pe3yijbTaTaM IPOBEIECHHBIX
MCCJIEIOBAaHUM ITyTEM COTJIaCOBAaHUS MO3ULUI B X0/1€ OOCYKIAEHHSI 1 0OMEHAa MHEHUSIMHU.

PeryisiTuBHBIe yHMBepcaibHble y4eOHbIe 1eiicTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIATH CBOIO IO3HABATEIbHYIO JEATEIBHOCTD,
onpezenss ee LelNu U 3a/ladd, KOHTPOJUPOBAaTh U IO MEpEe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeularaéMblii alrOpUTM JIEHCTBUN IPU BBIMOJHEHUU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CITOCOO UX PEIICHHUS C YYETOM TOIYYECHHUSI HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUECKUX PEaKIMSIX;

OCYILLIECTBIISATH CAMOKOHTPOJIb AEATEIIBHOCTY HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS IMPOrpaMMBbl [0 XMMHUU Ha yriIyOJIEHHOM YPOBHE Ha
YPOBHE cpeHero oOuiero oOpa3oBaHUs BKJIIOYAIOT crenupuyeckue A y4eOHOro mpeamera
«X¥UMHUs» HaydHblEe 3HAHUS, YMEHMS U CHOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIPETALMU U
peoOpa30BaHUIO 3HAHUM, BUABI I€ATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUW B Pa3jIMUHBIX Y4E€OHBIX CHUTyallMsIX, a TAaKKe€ B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHH IIPEIMETHBIE PE3YIbTaThl IPEICTABIEHBI 110
roJilaM U3y4eHusl.

10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMMUs OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABIEHUN: O MECT€ M 3HAUEHUM OPraHMYeCKOW XHMHH B
CHCTEME €CTECTBEHHBIX HAYK U €€ pOJIM B 00eCIeUYeHUN YCTOWYMBOIO Pa3BUTHs YEJIOBEUYECTBA B
pEIICHUH MPOOJIEM JKOJIOTHYECKOW, YHEPreTUYECKON M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/JaHUM HOBBIX MAaTE€pHajOB, HOBBIX HCTOYHMKOB B3HEPrHH, B 0OecreueHUH
paloHaIbHOIO MPUPOJIONOIL30BaHMS, B (POPMUPOBAHUM MUPOBO33PEHUS U OOLIEH KYJIbTYphI
YeJOBEKa, a TaKXKe OHKOJOTMYeCKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XMMHMUECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
NOHATHS — XUMHYECKUI 3JIEMEHT, aToM, SIpO U 3JCKTpOHHas o0ojouka atoma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, TMOpHIU3aIis aTOMHBIX
opOuTanel, MOH, MOJIEKYyJa, BaJE€HTHOCTb, 3JEKTPOOTPULATENLHOCTb, CTENEHb OKHUCICHHUS,
XUMHUYECKast CBA3b, MOJIb, MOJISIpHAsE Macca, MOJIAPHBIH OO0bEM, YIJIEpOIHBIA CKEJeT,
GbyHKIIMOHAIbHAS TPYIa, pagukal, CTPYKTYpHbIe (GOpMyIbl (pa3BepHYTHIE, COKpAallleHHEIE,
CKEJIETHBIE), M30MEpUSl CTPYKTYpPHasT M IPOCTPAaHCTBEHHAs (F€OMETpUYECKas, OINTHUYECKasi),
MU30MEpbI, TOMOJOTUYECKUM PsJ, TOMOJOTH, YIJIEBOJOPOIbI, KHCIOPOA- WU a30TCOJAEpIKaIINe
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COCIMHECHMS; TCOPUH, 3aKOHBI (mepuonuueckuii 3axkoH [[. M. MennaeneeBa, Teopus CTPOCHHS
opranvueckux BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHHMS MacChl BEILIECTB, 3aKOH
COXpaHEHMsSI U TMPEBPALICHUS OJHEPrMM TIPH XHUMUYECKUX PpEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMs, JIEKALIME B OCHOBE ITOHUMAaHM
NPUYMHHOCTH M CHCTEMHOCTH XHWMHYECKHX SBJICHWM; IIPEACTABICHUS O MEXAaHM3Max



XUMHYECKMX pEaKkIUi, TEepMOAMHAMHYECKMX M KHHETMYECKMX 3aKOHOMEPHOCTSX MX
IPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB U IPyNIl aTOMOB B MOJIEKYyJaX (MHIYKTHBHBIA U
Me3oMepHbIi 3 dexTrr, opueHTaHThl | 1 Il poxa); dakronornueckue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYyYCHUH U 0€30MacHOM HMCIOIb30BAHNH BaXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JESTeNbHOCTH 4YeJIOBEKa, OOIIMX HayyHbIX MPUHLUUIAX XHMHYECKOro
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOIA, IEpepaboTKu HePTH);

C(OPMHPOBAHHOCTh ~ YMEHHI:  BBIABIATH  XapaKTepHbIE  TNPHU3HAKH  TOHATH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIIOJIb30BaThb COOTBETCTBYIOLIME IOHATHS HPU ONMCAHUU
COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;
c(OPMHPOBAHHOCTb YMEHHIA:

UCIOJIb30BAaTh  XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHHMS MOJEKYJIApPHBIX U
CTPYKTYPHBIX (pa3BEepHYTbHIX, COKpPAILIEHHBIX U CKEJIETHBIX) (POPMyYJ1 OpraHMUECKUX BEIIECTB;

COCTaBJATh ypPAaBHEHUS XUMHUYECKMX peakUMid U pacKpblBaTb HUX CYLIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUl IMOCPEIACTBOM  COCTABIEHHSI  3JEKTPOHHOIO
OajaHca JTUX peaKluid, peakuii HOHHOrO0 OOMEHa IYyTeM COCTABJICHUS WX TOJHBIX |
COKpAILIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTABIIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BELIECTB I WJUIIOCTPAaLlUUd HX
XMMHUYECKOT'0 ¥ MPOCTPAHCTBEHHOT'O CTPOECHHUS;

COPMHPOBAHHOCT, ~ YMEHHH:  YCTaHABIMBATh  TNPUHAUICKHOCTh  U3YYCHHBIX
OpPraHMYECKHUX BEIECTB [0 HX COCTaBy M CTPOEHHUIO K OIPEAEICHHOMY Kiaccy/Tpynime
COCIMHEHMH, 1aBaTh UM  Ha3BaHUs 0  cuctemarnyeckoi  HomeHkiarype  (IUPAC)
U NIPUBOJUTH TPUBUAIBHBIE HA3BaHMS JJI OTAEIbHBIX MpEACTaBUTENCH OpraHMYeCKUX BEILECTB
(9THIIEH, aleTHIICH, TOIXYOJ, TIMIEPUH, STHICHIIIUKOIb, (EHOI, (OpMATTBACTHI, alleTalIbIeTH I,
aleTOH, MypaBbHHAs KHUCJIOTA, YKCYCHas KHCJIOTA, CTEapUHOBas, OJIEMHOBAs, NaJbMUTHHOBAsS
KHUCJIOTBI, TJIMLUH, ajJaHWuH, MaibTo3a, (PYKTO3a, AHWJIWH, TUBHUHWI, U30IpPEH, XJOPOIIPEH,
CTHPOJI U ApYyTHUe);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENeIsATh BHUJA XHMHUECKOH CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAsl U MOHHAs CBSI3b, G- U T-CBA3b, BOJOPO/IHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHSTH IOJIOKEHHUSI TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa a1 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (U3NYECKHE WU
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTaBUTENEH PAa3INYHBIX KIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LHKJIOAJIKAHOB, AJKEHOB, aJKaJUEHOB, AJIKWHOB, APOMATHYECKHUX YIJIEBOAOPOJIOB,
CIIUPTOB, AJbJIETHIOB, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEIMHEHUH U aMUHOB, aMUHOKHUCIIOT, OEITKOB, YIJI€BOAOB (MOHO-, 1M~ U MOJINCAXapU/IOB),
WUTIOCTPUPOBATh TEHETHYECKYIO0 CBSI3b MEXIYy HHUMH YpPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKHX PEaKLUH ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT,;

c(OpPMUPOBAHHOCTh YMEHMsSI TOATBEP)KIaTh HA KOHKPETHBIX IMpHUMepax XapakTep
3aBHCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHUX COCTUHEHMH OT KpaTHOCTH W THUIIA
KOBaJIEHTHOM CBSI3U (G- U M-CBS3M), B3aMMHOTO BJIMSHUS @TOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YIJIEBOJOPOJHOTO ChIPbhS
(HedTb, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro MepepadOTKU U MPAKTHUYECKOe MPUMEHEHUE
IPOJYKTOB NEPEepadOTKH;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX METOJaxX
NO3HAHUS — HAOJIOJEHUHU, H3MEPEHHH, MOJCIMPOBAHUH, OJKCIEPHUMEHTE (peaJlbHOM H
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCT ~ YMEHHUS IPHUMEHSATH OCHOBHBIC OMNEPAIMH  MBICIUTEILHON
NESITEeIbHOCTH — AaHAlIM3 M CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3alMIO0, BbIIBICHUE
IPUYNHHO-CJIEICTBEHHBIX CBSA3€H — JIJIs1 U3yYEHMsI CBOMCTB BEIIECTB U XMMUUYECKUX PEAKLINi;

C(OPMHUPOBAHHOCTb YMEHMM: BBIABIATh B3aUMOCBSA3b XMMUYECKUX 3HAHUI C NOHATHAMHU
U TpPEICTAaBICHUAMU JPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB sl 0ojiee OCO3HAHHOTO
NOHUMAaHMsl CYIIHOCTH MaTe€pHaIbHOIO €AMHCTBA MMpA, UCIOJIb30BATh CUCTEMHBIC 3HAHUS 110



OpPraHUYeCKON XUMHHU U1 OOBSICHEHUS U IPOTHO3UPOBAHMS SBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO NIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHMH: MPOBOJUTH PACYEThl IO XHUMHUYECKUM (opMmysraM Hu
YPaBHEHHUSIM XUMHUYECKUX PEAKIi C HCIOJIb30BaHHEM (PU3MUECKUX BEIUYMH (Macca, o0beM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BEILECTBA C KOJUYECTBEHHOM CTOpPOHBI:
pacyeTsl MO0 HAXOXKIACHUI0 XUMHYECKOW (OPMYIBI BEUIECTBA 1O W3BECTHBIM MAaCCOBBIM JOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATh, AHAIM3UPOBATh M OLICHUBATh C MO3ULMN
9KOJIOTUYECKON 0€30I1aCHOCTH TOCHIEACTBUA OBITOBOW M MPOM3BOJCTBEHHOW J€ATEIILHOCTU
YeJIoBeKa, CBSI3AHHOM C TMEepepadOTKON BEIIECTB, MCIOJIb30BAaTh IOJIYyYEHHBIC 3HAHUSA JUIS
IPUHATHS TPaMOTHBIX pelIeHUI Mpo0ieM B CUTYaLUsIX, CBSI3aHHbBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUN: CAMOCTOSTENILHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHMA
9KCHEPUMEHT (IOJIY4YEeHUE M U3YyYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbBIE PEaKIH
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOAEPKALIUX OpPraHMYeCKUX  BEILECTB,
pelIeHHe HKCHEPUMEHTAIbHBIX 33Jad [0 paclo3HAaBaHUIO OPraHMYECKMX BEIIECTB) C
coONo/IeHeM TIpaBWJI  OE30MaCHOrO  OOpalieHus ¢  BEIeCTBAMH U JJAOOPaTOPHBIM
o0opynoBaHueM, (opMyIupoBaTh LEJNb HCCIENIO0BaHMSA, NPEACTaBIATh B PazIudHON (opme
Pe3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(OPMHUPOBAHHOCTh YMEHUII:
coONIIOIaTh TpaBWJIa HKOJOTHYECKH IeNIecO00pa3sHOro TMOBEACHHS B OBITY W TPYAOBOU
NEeSITEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 3[0pPOBbs, OKpYXarolled NpUPOJHOW cpelbl U
JIOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOT'O JEWUCTBUS HA >KMBBIE OPraHU3MBbl ONPEICIICHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci noka3areis [1/1K;
aHaAJTM3UPOBATh 11eJ1eCO00Pa3HOCTh MPUMEHEHNS OPraHMYECKUX BEIECTB B MPOMBIIUIEHHOCTH U
B OBITY C TOUKHU 3PEHHS] COOTHOIIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHMI: OCYHIECTBIATH LEJICHANPABICHHBIH MOUCK XUMHUYECKON
uH(pOpMallii B pa3jMYHBIX MCTOYHMKAX (HayyHas M ydyeOHO-HayuyHas JIMTEparypa, CpPeacTBa
MaccoBoi uHGpopmauuu, VHTepHET W [Apyrue), KpUTHUECKH aHAIW3UPOBAaTh XUMHUYECKYIO
uH(popMalLnio, repepadaTbiBaTh €€ U HUCI0JIb30BaTh B COOTBETCTBUM C MOCTaBICHHON yueOHOMU
3aJadeil.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «QOOIIas W HEOpraHWYeCKas XHUMHUSD)
OTpaXKaroT:

c(OPMUPOBAHHOCTh  TPEJICTABICHHIA: 0  MaTepHaJbHOM  E€JMHCTBE MHpa,
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJICHHH MIPUPOJIBI, O MECTE M 3HAUYCHUU XMUMHH B CHCTEME
€CTECTBCHHBIX HAyK M €€ PO B OOCCIICYCHHH yYCTONYHMBOTO PAa3BUTHS, B PEIICHUU TPOOIIEM
9KOJIOTHYECKOM, SHEPreTHYECKON ¥ MUIICBOW OC30ITaCHOCTH, B Pa3BUTHUU MEIUITUHBI, CO3JIaHUN
HOBBIX MAaTepUalOB, HOBBIX HCTOYHUKOB OJHEPruu, B OOECHNEYEHHH PAIMOHATHLHOTO
MIPUPOJIOTNIONL30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPHI YEIIOBEKA, a TAKKE
AKOJIOTHYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M PUPOIAHOMN Cpee;

BIIQJICHUE CHUCTEMOW XHMHUYECKHUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOMOJATaoIne
MOHSITHS — XUMUYECKHI 2JIEMEHT, aTOM, PO aTOMa, U30TOIIBI, 3JISKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-atoMHBbICe OpOWTANM, OCHOBHOC M BO30YKICHHOEC COCTOSIHHS aTOMa, THOPHIN3aIUs
ATOMHBIX OpOWTAaJCH, WOH, MOJICKYyJia, BaJCHTHOCTh, 3JICKTPOOTPHUIATEIBLHOCTh, CTCICHb
OKHUCJICHHS, XUMHYECKass CBsI3b (KOBaJCHTHAs, WOHHAs, METAaJUIMYECKas, BOJOPOIHA),
KpUCTAIMYECKAs. PEIIeTKAa, XUMHUYECKash peakius, PacTBOP, SJICKTPOJIHUTHI, HEIICKTPOJIHTHI,
AIIEKTPOJIUTHYECKAsT  JUCCOIMAIUS, CTENeHb AMCCOIMAIIMN, BOJOPOJHBIH  IOKa3aTenb,
OKHUCJIUTEJIh, BOCCTAHOBUTEb, TEIUIOBOH 3(D(PEKT XUMUUIECKON PEaKIMH, CKOPOCTh XUMUYECCKON
peaKkuu, XWMHYECKOE pPAaBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUS OSJICKTPOIUTHUECKON



Iyccouuanuu, nepuoauyeckui 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHHUsI MAacChl BEILECTB,
3aKOH COXpaHEHMsI U IPEBpAIlCHUs PHEPIHMM NP XUMHUYECKMX PEAKIMSIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKallu€ B OCHOBE IOHHMMAaHUS IPUUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUI; COBPEMEHHBIC IIPEICTaBICHHUS O CTPOCHUM BEIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJAMOJIEKYJISPHOM YPOBHSX; MPEACTABIEHUS O MeEXaHM3Max
XUMHYECKHX pEakUud, TEPMOJMHAMUYECKMX M KHHETHMYECKHX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, O XUMHUYECKOM paBHOBECHM, pacTBOpaXx M  JUCIEPCHBIX  CHUCTEMaX;
(akTOJIOrMUECKUe CBEJCHHsI O CBOMCTBAaX, COCTaBE, MOIYYEHUU M O€30IaCHOM MCIIOJIb30BaHUU
BaXHEHMIINX HEOPraHMYECKUX BEUIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU YEJIOBEKa,
OOIIMX HayYHBIX IPUHLIKIIAX XUMUYECKOTO IPOU3BOCTBA;

c(OPMHUPOBAHHOCTh YMEHHI: BBISBIATD XapaKTepHbIE IIPU3HAKU
IOHSTHH, YCTAHABIMBaTh MX B3aUMOCBS3b, MCIIOIB30BaThb COOTBETCTBYIOLIUE IIOHATHSA IPU
ONMCAHUN HEOPTAaHUYECKUX BEILECTB U X IPEBPAILCHMUI;

Cc(OPMHUPOBAHHOCTh YMEHHS HUCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJIECHHUS
dopMysl BeLIECTB U YpaBHEHUH XMMMUYECKHUX pEAKLUUH, CHUCTEMAaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHabHble Ha3BaHHs OT/C/ILHBIX BEILECTB;

c(OPMHPOBAHHOCTh yYMEHHUSl OINpPENEeNATh BaJCHTHOCTh MW CTENEHb OKHCIICHHUS
XUMHUYECKHX 3JIEMEHTOB B COCIMHEHMSX, BHJ XMMHUYECKOH CBs3M (KOBaJIEHTHAas, WOHHa,
MeTaJIJINY€ECKast, BOAOPOHAS ), TUIl KPUCTAININYECKON PEIIETKU KOHKPETHOI'O BEIIECTBA;

c(OPMHPOBAHHOCT YMEHHS OOBSACHATH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHYECKON CBSI3W M TUIA KPUCTAJUIMYECKON pEHIeTKH, OOMEHHBIM W JOHOPHO-aKIETOPHBIN
MeXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHON CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHHI: KiIacCU(ULMPOBATH: HEOPraHMYECKHUE BEIIECTBA MO HUX
COCTaBy, XMMHUYECKHE PEaKIMH M0 PA3JMYHbIM MPHU3HAKaM (YUCIYy M COCTAaBY pearupyrolux
BEIIECTB, TEIUIOBOMY J(P(EKTy peakiuu, H3MEHEHHMIO CTENEeHEeW OKHUCICHHUS DIIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajau3aTopa U APYTHE); CaMOCTOATENbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPUH I KJIACCU(PUKALIUU U3Y4YaeMBbIX BEIIECTB U XUMHUUECKUX PEAKIIHii;

c(OPMHPOBAHHOCTh  YMEHHMS PacKpblBaTb CMBICI  INEepUoaMYeckoro  3akoHa /I
. MenneneeBa U JI€MOHCTPUPOBATH €r0 CHCTEMATU3HUPYIOILYIO, OOBSICHUTEIbHYIO H
IPOTHOCTUYECKYIO (PYHKILIUY;

c(OpPMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHUYECKMX  JJIEMEHTOB  IIEPBOrOo—4eTBepTOro  nepuonoB  Ilepmommueckoil  cucTeMbl
JA.N. MenneneeBa, HCHONB3YyS IOHATHS <«OQHEPrEeTUYECKUE YPOBHU», <«OHEPreTHUECKHUE
HOJAYPOBHMY», «S-, P-, d-aTOMHBIE OpOUTaIM», «OCHOBHOE W BO30YXIEHHOE JHEPreTHUECKHE
COCTOSTHUSI aTOMa»; OOBSICHATHh 3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHUYECKUX AJIEMEHTOB U
UX COEIMHEHMH mo nepuoaaMm u rpymnmnam Ilepmonmueckor cucremsl JI. 1. Menneneesa,
BaJICHTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS X 3JIEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE
CBOICTBa BeIIECTB Pa3IWYHBIX KJIACCOB, MOATBEPKJaTh CYIIECTBOBAHUE T'€HETUYECKOW CBS3H
MEXly HEOPTaHUYECKUMHU BEIIECTBAMU C TIOMOIIIbI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKkmii;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPeACTBOM COCTABIICHHS AJIEKTPOHHOIO OajlaHCa 3TUX peakUuil; peakuuii HOHHOTO
oOMeHa IyTeM COCTaBJIEHUS MX TMOJHBIX W COKPAIlEHHbIX HOHHBIX YpPaBHEHMI; peaKIIuii
THIIPOJIN3a; PEAaKUUi KOMIUIEKCOOOpa3oBaHUS (Ha MpHUMEpEe THIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHsI XUMHUYECKUX
peaKkuui C Y4Y4eTOM HMX DHEPreTHYECKHX XapaKTEPUCTHK, XapaKTep HM3MEHEHHS CKOPOCTH
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IHUYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS T10]] BIMSHUEM BHENTHUX Bo3aeicTBui (mpunmun Jle [larense);



c(OpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMUYECKUE PEAKIINH, JICKAIUE B OCHOBE
NPOMBIIIJICHHOTO TMOJYYeHHUsS CEpHOM KHCIOThI, aMMHaKa, OOIIWe HaydHbIe TPUHIIUIIBI
XUMHUYECKHX IPOU3BOJCTB; II€JIeCOO0Pa3HOCTh MPUMEHEHHUS HEOPraHMYeCKUX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHS COOTHOIICHUS] PUCK-TIONbB34;

c(OPMHPOBAHHOCTh BJIAJCHHUS CHUCTEMOH 3HAaHMKA O METOJaX HAYYHOTO ITO3HAHHA
SBJICHUW TIPUPOJBI — HAONMIOJIEHHE, MU3MEPEHHE, MOJICIUPOBAHUE, SKCIIEPHUMEHT (pEabHBIA |
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NMPUMEHSTh 3TH 3HAHUS MpPH
OKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BEIIECTB W Ui OOBACHCHHS XHMHUYECKHUX SIBJICHUH,
UMEIOLINX MECTO B IPUPO/IE, MPAKTUYECKON EATEIIbHOCTH YEIOBEKa U B IIOBCEHEBHON KU3HU;

c(OPMHPOBAHHOCTH YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C TIOHATHAMH U
NPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB g 0ojiee OCO3HAaHHOIO
NOHMMAaHHS MaTepUAILHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHS MPOBOJUTH pACUYEThl: C HCIOJIb30BAHUEM IOHSATHIMA
«MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» W «MOJISIpHAS KOHIEHTPAIMS»; MACChl BEUIECTBA HIIU
o0bemMa raza MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIH O00BeMYy OJHOTO U3
YYaCTBYIOUIMX B PEAKIMH BEIIECTB;, TEIUIOBOTO A(QeKTa peakluuu; 3HAYCHUS BOJOPOIHOTO
MOKa3aTessl PacTBOPOB KHCIOT M IIENOYEd C M3BECTHOW CTEMEHBIO IUCCOLMAIUU; MAacChl
(oOBbema, KOoJIMUeCTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO M3 MCXOJHBIX BEIIECTB JJaHO B
BUJIE pacTBOpa C OMPEICICHHON MacCcOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA WM JaHO B
M30BITKE (MMEET MPUMECH ); JOJIU BBIX0/1a IPOAYKTA PEAKIIMH; 0O0bEMHBIX OTHOLIEHUN Ia30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAaMOCTOSITENIHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKUN
OKCIEPUMEHT (IIPOBEICHUE PEAKINH HOHHOTO OOMEHa, MOITBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BELIECTB, ONMPEACIICHUE CPelibl PACTBOPOB BEIIECTB C MOMOIIBI0 UHAUKATOPOB,
W3y4eHHE BIUSHHUS pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOH pEaKIWH, pelIeHue
HKCHEPUMEHTANbHBIX 33/1a4 1o TeMaM «Metauib» U «HeMmeTtamas») ¢ coOmoieHueM MpaBuil
Oe3omacHOro oOpalieHus ¢ BELIECTBAaMH U JIaOOpaTOpHBIM 000pydoBaHHEM, (OPMYIUPOBATH
LeNlb  HMCCIEIOBaHUs, MPEACTaBIATh B pa3iuyHOW (¢opMme pe3yibTaThl HKCHEPUMEHTA,
aHAJM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHUI: COOIIOIaTh MPaBUIIa MOJIb30BAHUS XUMUUECKOM MOCYA0H U
1abopaTOPHBIM 00OpPYIOBaHUEM, OOpaIleHUsI C BEHIECTBAMHU B COOTBETCTBHH C MHCTPYKIIHUSIMHU
[0 BBINOJHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OIBITOB, 3KOJOTMYECKH I€JIeCO00pa3HOro
NOBEJICHUST B OBITY W TPYJOBOH JEATEIHHOCTH B IIENSAX COXPAHEHUS CBOETO 3I0POBBS,
OKpY’Karouien OPUPOTHON cpenabl U JOCTYOKEHUS ee YCTOWYMBOTO
pa3BUTHS, OCO3HABAaTh OMACHOCTh TOKCHYECKOTO JICHCTBHSI Ha JKUBBIE  OPraHU3MBI
OTIpeIeIeHHBIX HEOPIaHNYECKUX BEIECTB, OHMMas cMblch nokasaresns [1/1K;

c(hOPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH I€JICHANIPABICHHBIM TMOUCK XUMHUYECKON
UHPOpPMALlMK B PA3IMYHBIX HUCTOYHMKAX (HayuyHas W yuyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoil MH(popmanuu, WHTEpHET W apyrue), KPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYIO
uHOopMalrio, nepepadaTbiBaTh €€ U UCIHOJIb30BATh B COOTBETCTBUHU C MOCTABICHHON y4eOHOMN
3agaden.



TeMmaTnuyeckoe MJIAHNPOBAHUE

10 kaace
Ne HaumeHnoBanue pazaeiion Kouu Konr- Ipakrnuyeckue Bo3moxHbIe
yueOHOrompeamera 4ecTB POJIbHBIE padoTsl 90P\IIOP
n (Bo3MoO:kHA KOHKpeTH3auus u3 0 padoTsl OBOPYJIOBAHHUE
/ paszeia yaco (oueHoYHbIC
n «IIporpamMHoOe coaepkaHue B npouesypbl)
®PII)
1 Pa3nes 1. Teopernueckne ocHOBbI| 23 1 0 stepenin.ru
OpraHHYecKol XuMHUHU https://chemege.ru
2 Pa3nen 2. YrieBoaopoabl 49 1 3 NHuTtepakTuBHas
raHesnb
3 Pa3nen 3. Kuciopoacoaep:kammue 57 1 6 KommsroTtep
OpraHuvecKue cCoeJMHeHus
4 Pa3nen 4. A3oTcoaepkaniue 30 1 2 TeMaTnuecKue
OpraHuvecKue COeJMHECHUs [pe3CHTALIH
5} Pa3nen 5. Boicokomonekyasipabie | 11 0 1 TematHueckHe HAGOPDI
coeTUHEHHUs DEaKTHBOB U
71a00paTOPHOTO
000py10BaHUS
HUroro: 170 4 12
TemaTnuyeckoe NIaHMPOBaAHUE
11 kaace
Ne HaumeHnoBanue pasaeiios Komn Kont- IIpakTnyeckue Bo3mozkHble
yuyeOHOrompeamera 4ecTB PoJibHbIE padoTsI 90P\IIOP
n (Bo3M0:KHA KOHKpeTH3auus u3 0 padoThI OBOPYJIOBAHHUE
/ pa3aena qaco (oeHoYHbBIE
n «IIporpamMmHoe coaepkanmne B npoueaypbl)
@PII)
1 Pa3nen 1. Teoperuueckue ocHoBbl| 60 1 3 stepenin.ru
XUMHH https://chemege.ru
2 Paznen 2. Heopranuueckas 95 2 5 WuTepaxkTuBHas
XMMHUS TaHeb
3 Paznen 3. Xumusi 1 KU3Hb 15 0 0 KowmnsroTtep
TemaTnueckue
Mpe3eHTal U
Temaruueckue HaOOPHI
PEaKTHUBOB U
1abopaTopHOTO
o0opynoBaHUs
Hroro: 170 3 8



https://stepenin.ru/tasks
https://chemege.ru/
https://stepenin.ru/tasks
https://chemege.ru/

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
* Xumus, yrinyonennsiii yposenb 10 kinace/ I'abpuensn O.C., O0miecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAy; Aktnoneproe obmectBo «M3narenscTBo «IIpocBemnieHne»
* Xumusi, yriryonaeHHbli yposenb, 11 kimacce/ 'abpuensa O.C., O0miecTBO ¢ OrpaHHuEHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe odbmectBo «M3marenscTtBo «lIpocBemenuey

METOAUYECKHUE MATEPHAJIBI 1JIsA YUYUTEJISA

Xumusi, yriayoneHHsiit ypoBenb, 10 kinacce/ I'abpuensa O.C., OO0miecTBO ¢ OrpaHUuYeHHONH OTBETCTBEHHOCTHIO
«IPODAy; Axinoneproe obmectBo «M3narenscTBo «IIpocsemieHne»

* Xumusi, yriryonaeHHbIi ypoBensb, 11 kimacce/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHU4EeHHONH OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemieHne»

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[upokuit BBIOOP MEKTPOHHBIX MOCOOUH MPEACTABICH B €IMHON KOJUIEKIIUU II(PPOBBIX 00pa30BaTEIbHBIX
peCypCoB:

AJIEKTPOHHAs BEpCUsyueOHUKA

https://lesson.edu.ru/04/08

http://school-collection.edu.ru/

https://resh.edu.ru/

https://infourok.ru/ Uudoypok

https://www.yaklass.ru SIxmacc

https://edu.skysmart.ru/ Cmapt TeTpaasb



https://lesson.edu.ru/04/08

