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PaGouass mporpamma 00y4eHusi XMMUM pa3padoTaHA B COOTBETCTBMU C HOPMATHBHBIMH
aKTaMHu:

- @®enepanbHblil 3ak0H 0T 29.12.2015 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparium»
(c MOCJICTYIOIUMHU U3MEHEHUSIMH);
- npuka3 MunuctepcrBa oopazoBanus U Hayku Poccuiickoit denepanuu ot 17.05.2015 Ne 413
«O06 yTtBepxkacHUU (enepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIApTa CPEIHETO
o0riero o0pa3oBaHU» (c MOCTIEAYIOITUMU W3MEHCHUSIMU );
- mpuka3 MunucrepcTBa oopasoBanus u Hayku Poccuiickoit @eneparuu ot 31.03.2014 No 253
«O06 yrBepxnenun denepanbHOro NepedHs yueOHUKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO TIPU
peaiM3allii HMMEIOIIMX TOCYJapCTBEHHYIO aKKpeIuTaluio o0pa3oBaTelbHBIX IMPOTpaMM
HAYaJILHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeHero odmero oopazoBaHusy» (C MOCIEAYIOMUMU
W3MEHEHUSIMH ),

- CannrapHo-3nuiemuonorndeckue npaswia 1 Hopmatussl CanlIuH 2.4.2.2821-10 «CanurapHo-
SNUAEMHUOJIOTHYECKHEe  TpeOOBaHMS K  YCJIOBUSIM W OpraHu3aluud  OOy4YeHHs B
0011e00pa3oBaTENbHBIX  YUPSKICHUSAX»,  yTBepkIAeHHble  [locraHoBnenuem  ['nmaBHOTO
rOCyJ1IapCTBEHHOTO CaHUTAPHOTO Bpayda PO oT 29.12.2010 No 189;
- KoHuenmus pa3BuTHs €CTeCTBEHHO- MaTeMaTH4ecKoro oopasosanusi Poccuiickoit deneparum,
VYTBepxkaeHa pacniopsbkenreM IpaButensctBa Poccuiickoit @enepaunu ot 24 nexadpst 2013 r. N
2506-p

- [IpumepHast ocHOBHasE 00pa3oBaTeNbHas IporpamMma cpeHero odIiero oopa3oBanus, o100peHa
perieHueM ¢deaepalbHOr0 Y4eOHO-METOAMYECKOTO OOBEAUHEHHUS 10 OO0IIeMy 00pa30BaHUIO
(mpoToxomn oT 28.06.2018 Ne 2/16-3);
- Ilpumepnas mporpamma cpemHero (IOJHOT0) obOmiero odpa3zoBanus mo xumuu s 10-11
KJlaccoB  o0meoOpa3oBaTenbHbIX  yupexxaeHuit  (IIpumepnbie mporpamMmbl 1O y4eOHBIM

npeaMeTam. Xumus.10-11 KJIaCChI - M.: Benrtana-I"pad, 2019);
- [Iporpammsl kypca xumuu : 6a30Bblii ypoenb, 10—11 xmaccsl / H. E. Ky3nenosa, H. H. I'apa.
— M. : Benrtana-I"pad, 2019:

- OcHoBHas 001Ie00pa3oBarenbHas mporpamma cpearero oomero oopazoBanust MOY «COILL Ne
O»;

- JlokanbHBI HOPMATHUBHBIN aKT 0011e00pa30BaTeIbHON OpraHu3aluu o0 pabodeil mporpamme,
[Tonoxenue o padoueii nmporpamme yuutenss MOY «Cpennsis mkosa Ne9y.

IInanupyemMsble pe3yJbTaThl 0CBOCHHS y4eOHOI0 MpeAMeTa:

BbInyCKHHK Ha yIiIy0JIeHHOM YPOBHE HAYYHTCSH:

—  pacKpbIBaTh Ha MpUMeEpaxX poJib XUMHUH B (HOPMHUPOBAHUH COBPEMEHHON HAyIHOW KapTHUHBI
MHpPA U B MPAKTUYECKOU NEATEIBHOCTU YEJIOBEKA, B3aUMOCBA3b MEXKIY XUMUEU U APYTUMH
€CTECTBEHHBIMHU HayKaMH;

—  WUIIOCTPUPOBATH HAa MpPHUMEPAX CTAHOBJICHUE M HBOJIOLMIO OPraHMYECKOW XUMHUHU Kak
HAaYKH Ha Pa3jInYHbIX UCTOPUYECKHUX ITAMaxX €€ pa3BUTHS;

—  YCTaHaBJIMBaTh IIPUUYMHHO-CJIEACTBEHHBIE CBS3U MEXKIY CTPOEHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U NEPUOJAUYECKUM U3MEHEHHEM CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEAUHEHHI B
COOTBETCTBHHU C MOJOKECHUEM XUMHUYECKHUX 3JIEMEHTOB B IIEPUOJUYECKON CUCTEME;

—  aHaJM3UPOBATh COCTAB, CTPOCHHUE U CBOWMCTBA BEILIECTB, IPUMEHSIS MOJOKEHUSI OCHOBHBIX
XUMHUYECKUX TEOpUI: XHMUYECKOIO CTPOEHHUSl OpraHudeckux coeauHeHuii A.M. byrneposa,
CTPOECHUSI aTOMa, XUMUYECKOW CBA3HU, BJEKTPOJIUTUUYECKON AUCCOLUMALMN KUCIOT U OCHOBAHUI;
YCTaHABJIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBA3M MEKy CBOMCTBAMH BELIECTBA U €r0 COCTABOM U

CTPOCHUEM,



— TMPUMEHSTH TpaBUjIa CUCTEMATHYECKON MEXIYHAPOJIHOW HOMEHKJIATYPhl KaK CpPEeJCTBa
pa3nuYeHus U UACHTU(UKAIIMY BEUIECTB 110 MX COCTABY M CTPOCHUIO;

—  COCTaBIISITh MOJICKYJSIPHBIE U CTPYKTYpHBIC ()OPMYIIBI HEOPTAHUUECKUX U OPTAaHUYECKUX
BEIIIECTB KaK HOCUTEJIeH MH(POPMAIIMH O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIIICHKHOCTH
K OIPEACIICHHOMY KJIacCy COSAMHEHHU;

— OOBSACHATHP TPHUPONY M CIOCOOBI 00pa3OBaHUsS XUMHUYECKOW CBS3H: KOBAJIGHTHOM
(momnsipHOM, HEMOJISIPHOM), MOHHOM, METaJUIMYeCKOW, BOJAOPOJHOM — C LEJIbI0 OMNpEeleIeHUs
XAMHUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (PU3MUYECKUE CBONCTBA HEOPTAHMYECKUX M OPTraHUYECKHUX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTH (DU3MUECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITMYECKOHN PEIICTKH,

—  XapakTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XHMHYECKUX CBOMCTB IMIPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHIOB U THAPOKCHJIOB;

—  TMPUBOJUTH NPUMEPHl XUMHUECKUX PEAKIIMM, PACKPBIBAIONIUX XapaKTEPHBIC XUMUUYECKUE
CBOMCTBA HEOPTraHWYECKMX M OPraHMYEeCKHX BEIIECTB HM3YYEHHBIX KIIACCOB C IIENBI0 HX
UICHTH(UKAIUN 1 00bSICHEHUS 00JaCTH TPUMEHEHUS,

—  ONpeAeNaTh MEXaHW3M PEaKIMU B 3aBUCUMOCTH OT YCIIOBUM TPOBEACHUS PEAKIUU H
MIPOTHO3UPOBATH BO3MOYKHOCTh MIPOTEKAHUS XUMUYECKUX PEAKIIMi Ha OCHOBE THUIIA XUMHYECKOM
CBSI3M U aKTUBHOCTH PEarcHTOB;

—  yCTaHaBIWBAaTh 3aBUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHX COSAMHEHH OT
XapakTepa B3aWMHOTO BIIHSIHHSI aTOMOB B MOJIEKYNIaX C IIENbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaKIuy;

—  YCTaHaABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU PEaKIMu U CMEIIECHUS XUMUUYECKOTO
paBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C IENIBIO OMPEICNICHUS ONITUMATBHBIX YCIOBUI MPOTEKAHUS
XUMHYECKHUX TPOIECCOB;

—  YCTaHABJIMBATh T€HETHUYECKYIO CBS3b MEKIY KJacCaMU HEOPTraHUYECKHX U OPTaHHMYECKUX
BEIIECTB 11 OOOCHOBAHUWS NPUHIMIHAIBHOW BO3MOXXHOCTH TIOJYYCHUsS] HEOPTAaHWYECKUX H
OpPraHUYECKUX COSAMHECHUN 3aJAaHHOTO COCTaBa U CTPOCHHUS;

— Tmox0uparh peareHThl, YCIOBHS M OINPENeIsaTh MPOAYKTHI PEaKIUW, MO3BOJISIOIINX
peanu3oBaTh JIAOOpAaTOpPHBIE ¥  TMPOMBINUICHHBIE  CHOCOOBI  TOJYYEHHs]  BaKHEUITUX
HEOPTraHUYECKHX U OPTaHUYECKUX BEIIECTB;

—  OMpeAeNsATh XapaKTep CpeAbl B pe3yabTaTe THAPOIN3a HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB M NPHUBOJUTH NPUMEPHI THUAPOIN3a BEIISCTB B IOBCEAHEBHOW >XWU3HU YEIOBEKA,
OMOJIOTMYECKIX OOMEHHBIX MPOIIECCaX U MPOMBIITUICHHOCTH;

— TPUBOJIUTH TPUMEPHl OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX pPEAKIUid B  TMPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEIEATEIILHOCTH OPTaHU3MOB;

—  000CHOBBIBATh MPAKTUYECKOE UCTIOIB30BAHNE HEOPTAHUYECKUX M OPTaHUYECKHUX BEIIESCTB

U UX peaKkiyil B MPOMBIIUIEHHOCTH U OBITY;



—  BBIMOJHATh XMMUYECKHUH  OKCHEPUMEHT IO  pAClO3HABaHHUIO U  MOJYYEHUIO
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB, OTHOCSIIUXCS K PA3IUYHBIM KJIaccaM COSAMHECHHUM, B
COOTBETCTBUM C MPaBHJIAMHU U MpUEMaMH 0e30MacHON padOThl ¢ XMMHYECKUMHU BEIIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM;

—  TPOBOAMTH PACUETHI HA OCHOBE XUMUUECKHX (OPMYJI U ypaBHEHUH peaknii: HAXOKICHHE
MOJICKYJISIpHON (POpPMYJIBI OPraHMYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM IO MPOAYKTAM CTOPAHUS; pacyeThl MAacCOBOM TOIU
(Macchl) XUMHUYECKOTO COCIMHEHHSI B CMECH; pacueThl Macchl (00beMa, KOJUYESCTBA BEIECTBA)
MPOIYKTOB PEaKIMU, €CIM OJHO W3 BEIIECTB JIaHO B HM30BITKE (MMEET MPUMECH); PaCUEThI
MaccoBOW WM OOBEMHOH IO BBIXOJA MPOIYKTa PEAKIMU OT TEOPETHUYECKH BO3MOXKHOTO;
pacueTsl TeroBoro 3dQexra peakiuu; pacdeTsl 00bEMHBIX OTHOIICHUN Ta30B MPH XUMUYECKUX
peakusx; pacyeTsl Macchl (00beMa, KOJIMYECTBa BELIECTBA) MPOAYKTA PEaKIMH, €CIH OJHO U3
BELIECTB JIaHO B BHUJIE PACTBOpPA C OMPEesIEHHON MacCcOBOM J10Jiel paCTBOPEHHOT'O BEIIECTBA;

— UCHONB30BaTh METOJbl HAYYHOTO T[IO3HAHUS: AaHAJMU3, CHHTE3, MOJCIUPOBAHUE
XUMHYECKUX MPOIECCOB W SIBICHUNM — TPHU PEIICHHH Y4eOHO-HMCCIIeNOBATENbCKUX 3a/1ad TI0
M3Y4YEHUIO CBOMCTB, CIIOCOOOB MOMYyYEHUS M pacliO3HABaHUSI OPTaHUYECKUX BEIECTB;

— BJAAETh MpaBWIaMU 0e30MacHOro oOpalleHus C €IKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

—  OCYIIECTBISITh TOWUCK XMMHYECKON HH(pOpManmuu TO HA3BaHUSM, HACHTU(UKATOpAM,
CTPYKTYpPHBIM (DOpMYJIaM BEIIECTB;

— KpPUTHYECKM  OLIEHMBAaTh M  HHTEPIPETUPOBATH  XUMHUYECKYI0  HH(OpMALHUIO,
CoJZIeprKaIlyocs B COOOILIEHUSX CPEACTB MaccoBoi nH(popmanuu, pecypcax MuTepHera, HayqHO-
MOMYJISIPHBIX CTAThAX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIETISIX BBISBICHUS
OLIMOOYHBIX CYKICHUN U (POPMHUPOBAHUS COOCTBEHHON MO3ULINY;

—  yCTaHaBJIMBAaTh B3aUMOCBSI3U MEXIY (hakTaMH U TEOpHel, IPUYUHON U CIEACTBUEM IpPU
aHaJiM3e NPOOJIEMHBIX CUTyallMii W OOOCHOBaHMM NPUHUMAEMBbIX pEIICHHH Ha OCHOBE
XUMHUYECKHUX 3HAHMI;

—  TPEICTaBJISITh IMyTH PEIICHUS TI00ATBHBIX MPOOJIeM, CTOSIIUX Mepe/ YeTIOBEUYEeCTBOM, U
MEPCTIEKTUBHBIX HANpaBICHUI pa3BUTHSI XUMUYECKHX TEXHOJOTHM, B TOM 4YHCIE TEXHOJIOTUH
COBPEMEHHBIX MaTE€pPHAJIOB C PA3NIUYHON (HYHKIMOHAIBLHOCTHIO, BO30OHOBIISIEMBIX MCTOYHUKOB

CBIPbsI, IEPEePa0dOTKU U YTHIU3ALUH [TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BbinmyckHUK Ha yri1y0JIeCHHOM YPOBHE MOJYYHT BO3MOKHOCTD HAYUYHThCS:

—  gopmynupoeams yenvb UCCIEO08aHUs, BbLOGUSAMb U NPOBEPAMb IKCNEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX 6eujecme Ha OCHOBE UX COCMAed U CMPOEHUs, UX
CNnocobHOCMU 6CMYnamv 8 Xumudeckue peakyuu, O Xapakmepe U NpoOYKMAx paziuyHbIX

XUMU4ecKux peakuuﬂ;



—  CAMOCMOAMENbHO — NIAHUPOBAMb U NPOBOOUMb  XUMUHECKUe IKCNEPUMEHMbL  C
coonoenuem npasui 6e3onacHol pabomsl ¢ 8ewjecmeamu U i1abopamopHuiM 060py0osanuem,

—  uHmepnpemuposamv OaHHble O COCMABe U CMPOEHUU 8eUeCME, NOLYUEeHHble ¢ NOMOUbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MENMOA08,

—  OnuCkIBAMb COCMOSIHUE INEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KEAHMOBO-
MEXAHUYECKUX —NpeoCmasieHul. o CMmpoeHuu amoma O OOBACHEHUs  pe3Vibmamos
CNEeKMPAIbHO20 AHAIU3A BEULeCME;

—  Xapakmepuzo8amv  polb  A30MOCOOEPAHCAWUX — 2eMEPOYUKTIULECKUX — COCOUHEHUL U
HYKIEUHOBLIX KUCIOM KAK BANCHEUUUX DUOLOSUYECKU AKMUBHBIX 8EUYECTS;

—  NPOCHO3UPOBAMb  BO3MOJCHOCMb  NPOMEKAHUSL  OKUCTUMETbHO-80CCMAHOBUMENbHBIX
peaxkyuil, 1excauux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCHEEHHBIX NPOYECCO8.

Conep:xkanue:

Yriay0JjeHHbliil YpOBEHb
OCHOBBI OPraHM4YecKON XUMHHU

IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XUMUU Kak Hayku. [Ipenmer opranndeckont xumun. Mecto
Y 3HaYEHUE OPraHNYECKOM XMMUU B CUCTEME ECTECTBEHHBIX HayK. B3aMMOCBA3b HEOPraHUYECKUX
Y OPraHUYECKUX BEILECTB.

XUMHYECKOE CTPOCHHUE KaK MOPAIOK COCIMHEHHS] aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TOJIO)KEHHSI TEOPUM XUMHUYECKOTO CTPOEHHS OPraHMYECKUMX COEAUHEHUN
A.M. BytnepoBa. YriaepoaHblid CKEIET OpraHuyecKo MoJeKyibl. KpaTHOCTh XUMHUUYECKOU CBA3H.
3aBUCHMOCTb CBOWCTB BELIECTB OT XMMHUYECKOIO CTPOEHUS MOJEKysl. M3omepus u M30Mephl.
[Tonsitue o hynkuroHanbHOU Tpymme. [IpuHIUIBI KTaccupUKAIIMN OPTAaHUYECKUX COCTUHCHHH.
MexnyHaponHas HOMEHKJIATypa W TNPUHIOUINBI 00pa3oBaHHsA Ha3BaHUN OpraHMYECKHX
COEMHEHHUI.

Knaccudukanmmss ©w  OCOOGHHOCTH  OpPraHMYECKHUX  peakiuil. PeaknMoOHHBIE  IIEHTPHI.
[IepBoHauaIbHBIE TOHATHUS O TUIAX U MEXAHU3MAaX OPraHUYECKHUX pPEeAKUUN. |'OMOIUTHYECKUI U
TeTePOIUTUICCKHI Pa3pbIiB KOBAICHTHON XUMUYECKOH cBsi3u. CBOOOAHOPAIMKABLHBIA U HOHHBIN
MeXaHU3MBbI peakiuu. [IoHsTHe 0 HyKIIeopuie U AIeKTpoduIIe.

AJkaHbl. DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbI MeTaHa. SP°-rubpuansanus
opbutaneii aromoB yriepona. ['omonormueckuil psx u  oOmas QopMmyna  aJKaHOB.
CucremaTnueckass HOMEHKJIATypa alKaHOB M pagukaioB. M3oMmepusi yriaepoaHOIro CKejeTa.
dusnueckue CBOICTBa aJIKaHOB. 3aKOHOMEPHOCTH W3MEHEHHMS (U3WYECKHX CBOMCTB.
XUMUYECKHE CBOMCTBA  allKaHOB: TaJIOTEHUPOBAHHE, JETMJIPUPOBAHUE, TEPMHUUYECKOE
pa3ioKeHue, KPEeKUHI Kak CIocOObl MOJMyYeHHUS BaKHEHIIMX COEIWHEHUN B OpPraHu4ecKoM
cuHTe3e. ['opeHre aaKkaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIlIa B MPOMBIIIJICHHOCTH U
ObiTy. M3oMepu3anus Kak Croco0 MOJydeHUs BBICOKOCOPTHOTO O€H3WHA. MeXaHW3M peakiuu
CcBOOOHOpanuKanpbHOrO 3amernieHus. [lomydyenue ankaHoB. Peakumsi Bropria. Haxoxxnenue B
IIPUPOJIE U IPUMEHEHNE AJIKaHOB.

Huxnoankanpl. CrpoeHHe MOJeKyd IMuKIoankaHoB. OOmas QopMyra HKIOATKAHOB.
Homenkiarypa nukinoankanoB. M3oMepust HUKI0aTKaHOB: YIJIEPOIHOTO CKENIETa, MEKKIIacCOBasl,
MPOCTpaHCTBeHHAsA (yuc-mpanc-nzomepust). Crenuduka CBONCTB IHUKIOATKAHOB € MajbIM
pasMepoM 1ukIa. Peakiuu nprucoeIMHeHNs U paJuKalbHOTIO 3aMEIICHHS.



AJnKeHBI. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHME MOJEKYINBI ATUIICHA. SP>-THOPHIM3aAIIS
opOuTaseil aToMOB yriepoja. 6- U T-CBA3U. ['oMosorudeckuii psia U obmiast popmysia ajaKeHOB.
Homenknarypa ankeHoB. Mi3oMepust aIKeHOB: YTIIEPOJHOTO CKEJeTa, MOJI0KEHUS KPATHOU CBSI3H,
MPOCTPAHCTBEHHAS (yuc-mpanc-u30MepHsi), MeXKinaccoBas. Duzndyeckne CBOHCTBA aIKEHOB.
Peakiuu  21eKTpoHUIBHOTO TNPHCOSAWHEHHS] KaK CIoco0 TONydeHUs (YHKIMOHAIBHBIX
MPOU3BOJHBIX YTIEBOJAOPOJOB. [lpaBmiio MapKOBHHKOBA, €ro JJIEKTPOHHOE OOOCHOBaHUE.
Peaknuu okucnenuss u monumepusanuu. [loMMATHIICH KakK KpPYIMHOTOHHAXKHBIA TPOIYKT
XUMHYECKOTO TPOU3BOCTBA. [IpoMbinieHHbIe 1 1a00paTOPHBIE CIIOCOOBI MOTYUEHUS AIKCHOB.
IIpasuno 3aiiyesa. [lpumeHeHne aqKEHOB.

Anxaauensl. Knaccuduxanus ankaJdeHOB MO B3aUMHOMY PacCMOJIOKEHHUIO KPaTHBIX CBSI3eH B
Mosekyine. OCOOCHHOCTH OJJIGKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOCHUS COMPSKEHHBIX
ankagueHoB. OOmas dopmymna ankagueHoB. HomeHknaTypa ©u HW30MepHUs alKaJIHCHOB.
@u3nyecKkue CBOWCTBAa  AKAAUMEHOB. XUMHUUYECKHE CBOMCTBA  AJKAJAUEHOB: PEAKLHHU
MpUcOeIUHEHUsT (TUIPUPOBAHME, TaJOTEHUPOBAHUE), TOpPEHUs W moauMmepuzanuu. Bxiaa
C.B. JlebeneBa B TmonyueHHE CHHTETMYECKOTO Kaydyka. Bynkanuzamms kaydyka. PesuHa.
MHoroo6pa3ue BHJIOB CHHTETHYECKHMX KaydyyKOB, MX CBOWCTBa M mpumeHeHue. [lomyuenue
AJIKaJIUEHOB.

AJNKUHBIL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTUJIeHa. SP-THOpUInu3anus
opOuTazneii aroMoB yriepoaa. ['omonorudeckuii psn u odmas hopmyna ankuHoB. Homenkmartypa.
N3omepus: yriaepoaHoOro cKenera, MOJ0KEHUS KPAaTHOW CBS3M, MEXKKIaccoBas. Duznyeckue
CBOMCTBa aJIKWHOB. XWMHYECKHE CBONCTBAa aJKMHOB: PEAKIMH IPHCOCTWHEHUS] KaK CIOCo0
MOJIYYEHUs] TMOJIUMEPOB M JPYTUX TMOJIE3HBIX MPOAYKTOB. Peakyuu 3amewenus. ['opeHue
allCTUJICHA KaK HMCTOYHHUK BBICOKOTCMIICPATYPHOI'O INNIAMCHHU IJIA CBApPKHW U PE3KU MCTAJIIOB.
HOJIY‘-IGHI/IG AllCTUJICHA MUPOJIN30M MCTAaHA U Kap6HI[HI:IM METOAOM. HpI/IMeHeHI/Ie allCTUJICHA.

Apenbl. Ucmopuss omxpvimus 6enzona. COBpEMEHHBIE NPEACTABICHUS 00 SIIEKTPOHHOM H
MIPOCTPAHCTBEHHOM CTpOCHHUH OeH3011a. M3oMepusi 1 HOMEHKIIaTypa roMojIoroB 0eH3ona. Oomas
dopmyna apeHoB. dusznyeckue CBOWCTBa OeH301Ma. XUMHUYECKHE CBOWCTBA OEH301a: peakiuu
ANMEKTPOPUIBHOTO 3aMelleHuss (HUTPOBaHWE, TallOTEHUPOBAHME) KaK CIOCO0 TMONydeHUs
XUMHAYECKHX CPEACTB 3allMThl PAacTEHWH; MPHCOeANHEHHs (THIPUPOBAaHUE, TaJOTCHUPOBAHUE)
KaK JIOKa3aTeJIbCTBO HETIPEIEIbHOTO XapakTepa Oen3oua. Peakius ropenus. [lonydenne 6en3omna.
Ocobennocmu xumuueckux ceoticme moiyona. B3auMHOe BIUSTHIE aTOMOB B MOJICKYJIE TOJTYOJIa.
Opuenmayuonnvie s¢hpexmol 3amecmumerneti. [IpuMeHeHre TOMOJIOTOB OCH301a.

Cruptel. Knaccudukarmus, HOMEHKIaTypa CUpPTOB. ['oMonorudeckuid psia u odmas dopmysa
MpPEACNbHBIX OJHOATOMHBIX cnupToB. M3omepusa. @usnueckue CBONCTBA MPENEIbHBIX
OJIHOATOMHBIX CHHUPTOB. BogoponHas cBA3b MEXIy MOJIEKYJIaMH U ee BIMsSHUE Ha (u3HuecKue
CBOWCTBA CHUPTOB. XWMHYECKHE CBOMCTBA: B3aMMOJACHCTBHE C HAaTpHeM Kak Crocod
YCTQHOBIICHHUSI HAIWYMS THIPOKCOTPYIIIBI, C TAJIOT€HOBOAOPOAAMH KaK CIOCO0 MONyYeHHS
pacTBopuUTeENEl, BHYTPU- U MEKMOJIEKYJIsIpHas Aeruaparanus. Peakius ropeHus: COUpThl Kak
toruBo. [Tonyuenue 3Tanona: peakuus OpoKeHUs TITIOKO3bI, THIpaTalus sTuiaeHa. [Ipumenenue
MeTaHoJa ¥ 3TaHona. OU3noNornyeckoe AeMCTBUE METAHOJA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.
OTUJICHIVIMKOJIb W TJULEPUH KaK IPEICTaBUTENN NPEIEIbHBIX MHOTOATOMHBIX CIHPTOB.
KauecTBeHHass peakiuss Ha MHOIOATOMHBIE CHHUPTHI U €€ NMPUMEHEHUE [Jis pPaclO3HaBaHUs
[JIMIIEPUHA B COCTaBE KOCMETHYECKHMX CpelncTB. lIpakTnueckoe NmprMeHEHHE STUIIEHTIIUKOISA U
[JIMLEPUHA.



®enon. Ctpoenne MoyeKynbl (eHona. B3zaumHOe BiIMsSHHE aTOMOB B MoOJIeKyJe (QeHoa.
dusnueckue cBoiicTBa (eHoma. XUMUYECKHE CBOWCTBA (PEakIWH C HATPUEM, THAPOKCHIOM
Hatpusi, Opomom). [lonyuenue penona. [lpumenenne penona.

Anpnerunpl W KeToHbl. Knaccudukamus anpaeruioB U KeToHOB. CTpoeHHE mNpeneabHbIX
QIBJIETHJIOB. JJIEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOEHUE KApOOHWIILHOW  TPYIIIBL
I'omonoruueckuit psi, obmias ¢popMynia, HOMEHKJIATYpa U U30MEPHsSI MPEACTIbHBIX ajbJICTHIOB.
@u3NYEeCKUe CBOMCTBA NPEAEIBHBIX aAIbACTHAOB. XHMHUYECKHME CBOMCTBA MPEAECIbHBIX
QIBJICTHJIOB: THAPUPOBAHUE; KAUECTBEHHBIC PEaKIMW Ha KApOOHWIBHYIO Tpymnmy (peaxius
«cepedpsiHoro 3epkanay, B3auMojneicTBue ¢ ruapokcugoM meau (I1)) u ux npumeHeHue yis
OOHapyXEHHS TPEJCTbHBIX aJIbJIETHAOB B MPOMBIIUICHHBIX CTOYHBIX Bojax. [lomyueHue
MIPEACIbHBIX aJbJCTHIOB: OKUCJIICHHE CIUPTOB, THApaTalus areTwieHa (peakius Kydepona).
Tokcuunocts ampaerunoB. l[lpumenenune dopmanpaeruga W aneTanbaeruaa. AIETOH Kak
MpeACTaBUTENb KeTOHOB. CTpoeHHe MOJeKysbl aneroHa. OCOOCHHOCTH pPEaKIuu OKHUCICHUS
aueroHa. [Ipumenenue anerona.

Kap6onoBeie kucnorsl. Knaccudukamus u HOMEHKIaTypa KapOOHOBBIX KuciaoT. CtpoeHue
MpeieIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCWIIbHOM rpymnmbl. ['oMonornyeckuii psa u odmas popmyia npeaeabHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. PU3NYECKHE CBOWCTBA MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA MPEEIBbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT (PEaKLIUU C METAJUIaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBAaHMSMHU U COJSIMH) KakK TIOATBEP)KICHHE CXOJCTBAa C
HEOpraHMYECKUMHU KuciIoTamMH. Peaknus ostepudukanuu u ee obOpatumoctb. Brusnue
3aMecTUTENel B YIVIEBOJOPOJHOM paauKajie Ha CHily KapOOHOBBIX KuCIOT. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB MYypaBbUHOW KHCIOTHL. [lomydeHue mpenenbHBIX OAHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHME aJKaHOB, AaJKEHOB, MEPBUYHBIX CIHPTOB, AalbIETHU/OB.
Baxmuelimme npeacraBuTenn KapOOHOBBIX KUCIOT: MypaBbHHAsA, YKCyCHas U OeH301Has. Briciime
npefenbHble M HempenenbHble  KapOOHOBBIE  KHUCIOTBL. — Onmuueckas — uzomepus.
Acummempuueckuti amom yenepooa. llpumeHeHre KapOOHOBBIX KHUCTIOT.

Crnoxable 3¢gupsl u xupbl. CTpoeHHE M HOMEHKJIATypa CIOXKHBIX 3(upoB. MexkiaccoBas
M30Mepus ¢ KapOOHOBBIMH KHCIOoTaMHU. COCOOBI OJMYYEeHHUsI CIOXKHBIX 3PUpoB. OOpaTUMOCTD
peakiuu stepudukanuu. IlpumeHeHne CilOXHBIX 3(QUPOB B NHILEBOW M HappIOMEpHO
MPOMBIIIICHHOCTH. JKHUpBI KaK CI0XHbIE 3(UPHI MIHLIEPUHA M BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble M JKMBOTHBIE JKHUPBI, X cOCTaB. PU3NYECKHE CBOWCTBA JKUPOB. XUMHUYECKHE
CBOMCTBA KHUPOB: THAPUPOBAHHE, OKHUCIIEHHE. ['MApPOIN3 WM OMBUICHHE >KHPOB Kak crocol
MIPOMBIIIJICHHOTO TMOJYyYEHHUs COJIEH BBICIITUX KapOOHOBBIX KHUCIOT. [IpuMenenue xupoB. Mbuta
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MololIe CBONCTBA MbLia.

VYrneonpbl. Kmaccudukanus yrieBonoB. dusnyeckre CBOWCTBA M HAXOXKIEHHE YIJICBOJIOB B
npupose. [Mroko3a Kak albAeruJoCIUpPT. XUMHUYECKHE CBOMCTBA TIIIOKO3bI: ayuiuposauue,
AnKUIUposanue, CIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. DKCIIepUMeHTaIbHbIE JOKa3aTeIbCTBA
HaJu4Ms albJErUJAHON M CIUPTOBBIX Ipymm B ritoko3e. [lomyueHue rimoko3bl. Dpykmosa Kax
uzomep emwoxo3vl. Puboza u oesoxcupubosza. Baxueimue aucaxapuisl (caxaposa, J1axmosd,
Manbmosa), uX CTpoeHue U (hru3nYecKkre CBOMCTBA. [ MApPOIN3 caxaposbl, 1aKmo3bl, MAlbMO3bl.
Kpaxman u memtrono3a kKak OHWONOTMYECKHe TOMUMEphl. XHMMHUYECKHE CBOMCTBA Kpaxmala
(ruaponus, Ka4yecTBEHHAs peaklysi ¢ HOJIOM Ha Kpaxmall U ee NMpUMEHEHHe AJisi OOHapyKeHUus
Kpaxmalia B MpOAYKTaxX MUTaHMs). XUMHUYECKHE CBOICTBA LEJUTIONIO03bI: THAPOIIN3, 00pa3oBaHue
cloXHbIX 3¢upoB. [IpuMenenue u 6uonoruveckas poib yrieBoaoB. OKUCIEHHE YIIIEBOJOB —
HCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. [loHsTHEe 00 HMCKYCCTBEHHBIX BOJIOKHaX Ha IMpUMeEpe
aleTaTHOTO BOJIOKHA.



Nnentudukanus oOpraHMYecKux coeauHeHud. ['eHeTudeckas CBsI3b MEXIy KiaccaMu
OpraHNUYeCKUX COCTUHEHUH.

Amunsbl. IlepBuuHble, BTOpHYHBbIE, TpeTH4Hble aMuHbl. Kiaccuduxamuss aMUHOB MO THUIY
YIJIEBOJOPOJHOTO  pajuKajlla M YUCIy AaMUHOIPYNIl B  MOJEKyJe. OJIEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOEHUE MPEIEIIbHBIX aMUHOB. PU3NYECKUE CBOMCTBA AMUHOB. AMUHBI KaK
OpPraHMYECKHE OCHOBAHMS: PEaKUUU C BOJOM, KucinoTamu. Peakuus ropeHus. AHMIMH Kak
MPEJCTaBUTENIb apOMAaTHYECKUX aMHHOB. CTpoeHune aHuiauHa. [IpuunHbl 0ciiabieHusl OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUH C aMUHAMU MIPENEIBHOTO psija. XMMHUECKHUE CBOMCTBA aHWJINHA!
B3aUMOJICHCTBHE C KHUCJIOTamMH, OpoOMHOW BOJOH, okucieHue. lloxydyeHue amMuHOB
AIKWJIMPOBAHUEM aMMHAKa U BOCCTAHOBIIEHHEM HUTPOIPOM3BOJHBIX YIVIEBOJIOPOAOB. Peakmus
3unuHa. [I[puMeHeHne aMUHOB B (hapMarieBTUUECKON MPOMBIIIIIECHHOCTH. AHUIUH KAK Cbipbe 05
npou3800cmea anunuHosvlx kpacumereti. Cunmesvl Ha OCHO8€ AHUNUHA.

AmMuHOKHUCTOTH 1 0enku. CoctaB M HOMeHKIarypa. CTpoeHrne aMUHOKUACITOT. ["'oMoornueckmii
PAI PENENbHBIX aMUHOKHUCIOT. M30mepus npedenvhvix amunokuciom. OU3NIecKre CBONCTBA
MpPEACIbHBIX aMHHOKHCIOT. AMHHOKHCIOTHI Kak aM(OTEpHBIE OpPraHWYECKHUE COCIUHCHHS.
Cuure3 nentunoB. [lemrumHas cBs3b. buonormueckoe 3HaueHune oa-amMuHOKUCIOT. OOnacth
PUMEHEHHs] aMMHOKHUCIIOT. benku kak mpupoHbie 6uonoiaumepsl. CocTaB U CTpoeHUE OEIKOB.
OcHoguble amuHoKuciomsl, obpasyiouue Oenku. XUMUYECKHUE CBOMCTBA OCNKOB: THUIPOIH3,
JeHaTypanus, KauyeCcTBeHHbIC (IIBETHBIE) peaknuu Ha Oenku. [IpeBpamieHus OENKOB MUIIHM B
opranmu3me. buonornueckue QyHKIUU OCNKOB. JJocmudicenus: 8 usyuenuyu cCmpoeHus u cuLmesa
benxos.

Azomcoodepocawue eemepoyukiuyeckue coeourenus. Iluppon u nupuoun: 21eKmpoHHOe
cmpoeHue, apomMamuyeckuu Xxapakmep, pasiuuue 8 NpOSAGIeHUU OCHOBHLIX CBOLICME.
Hyxneunoswvie kucnomul: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmae HyKi1eUHOBbIX
kuciom ([{HK, PHK). Ponb HYKI1eUHOBbIX KUCIOM 8 HCUSHEOesMENbHOCIU OP2AHUIMOS.

BricokoMoutekysipable  coequHeHUs. OCHOBHBIC IOHSATHS — BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI: MOHOMEp, TIOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEpPHU3AIIUU.
Knaccupukanus momumepoB. OCHOBHBIE — CITIOCOOBI  TMOJIYYEHHS  BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI: PeaKIINK MOJMMEPU3AIINN U TOTUKOHAeH canH. CTpOeHHUE U CTPYKTypa MOJIUMEPOB.
3aBUCUMOCTh  CBOMCTB MOJUMEPOB OT CTPOCHHS  MOJIEKYJ. TepMOIjIacTU4YHbIE H
TEPMOPCAKTUBHBIC TMOJIUMEPBL.  [Ipogoodsiyue  opeanuueckue noaumepsi. Komnosummvie
mamepuanvi. I[lepcnekmugvl ucnonb308anus KOMRo3umusvlx mamepuanos. Krnaccuduxamms
BOJIOKOH. CHHTETHYECKUE BOJIOKHA. [loMadupHbIC W IMOJMAMUIHBIC BOJIOKHA, WX CTPOCHHE,
cBoiicTBa. [IpakTudeckoe HCIONB30BAaHUE BOJOKOH. CummemuuecKkue NieHKU. U30AAYUS OJs
npoe0008, MemMopaHvl 0Jisi ONPECHEHUsT B00bl, 3AUUMHbIE NIeHKU 01 A8MOMOOUNel, NIACMbIPU,
xupypeuueckue nosszku. Hoevlie mexnonozuu oanvheuuieco co8epulencmeosanuusi NOJUMEPHbBIX
Mamepuanos.

Teopernyeckue 0CHOBbI XUMHHU

Crpoenue BemectBa. CoBpeMeHHasi MOJIENb CTpOeHUs aroma. Jlyanusm snektpoHa. Keanmogvie
yucna. Pacpenenenue 3J1eKTPOHOB MO SHEPTETUUECKUM YPOBHSAM B COOTBETCTBUU C MPUHIIUIIOM
HaUMEHbLICH SHepruM, npaBwioM XyHaa u npuHiounom [laymu. OcoOeHHOCTH CTpPOCHHS
OHEPreTHYECKUX YpOBHEH aToMoB d-3IeMEHTOB. OJEKTpOHHAas KOH(QUTyparus aToMa.
Knaccudukanus XUMHUCCKUX 3JEMEHTOB (s-, P-, d-amemenThl). OCHOBHOE M BO30YKICHHBIC
COCTOSIHMSI aTOMOB. BasneHTHble anekTpoHsl. [lepuoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.N. MenneneeBa. @usznueckuii cmbici [lepuonuueckoro 3akona [[.1. MenneneeBa. [Ipuunnbr u
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB U UX COEIMHEHUH IO MEepUuoaaM M TPYIIaM.



MupoBo33peHueckoe U HaydyHoe 3HaueHwe Ilepuommueckoro 3akona JI.M. Menneneena.
IIpoenosvl /.. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX I/IEMEHMO8.

DJIEKTpOHHAA MPUPOJIa XUMUYECKOU CBA3U. DJIEKTPOOTPUIATEIbHOCTh. KOBaJIeHTHasA CBA3b, €€
Pa3HOBHJIHOCTH M MEXaHHM3MbI 00Opa3oBaHUs (OOMEHHBIH M JIOHOPHO-aKIENTOpHBINH). MonHas
CBs13b. MeTainueckas cBsi3b. Bogopoanas cBsizb. MescmoneKkynsapHule 83auUmMo0eticmsusl.

Kpucrannuueckue u amopdHble BemiecTBa. THUIMBI KPUCTAIMYECKHX pEHIETOK (aToMHas,
MOJIEKYJIsIpHasi, MOHHAs, MeTainyeckasi). 3aBUCUMOCTh (PU3UUECKUX CBOICTB BeIlleCTBA OT THIIA
KpUCTaNIn4eckoil pemerku. [Ipuunnel MHOrooOpasus BemecTB. CoBpeMeHHBIE TPEICTABICHHS O
CTPOEHUU TBEP/BIX, )KUAKUX U ra3000pa3HbIX BELIECTB. JKuoKue Kpucmaniiol.

XWUMUYECKUE peaklu. ['OMOreHHble W TeTeporeHHble peakiuuu. CKOPOCTh peakiuu, ee
3aBUCUMOCTh OT PAa3JIMYHBIX (DAaKTOPOB: MPUPOJABI pPEarupyrolux BEIIECTB, KOHLEHTPAIUH
pearupyoomux BellecTB, Temreparypsl (mpaBwio Banrt-I'odda), miomann peakunoHHOM
MIOBEPXHOCTH, HAJIWYUSA KaTalau3aTopa. OHEPrusl aKTUBALUU. AKMUBUPOBAHHLIUL KOMNIEKC.
Karanuzaropsl u karanu3. Poip kaTanu3aTopoB B IPUPOAE U IPOMBILIIIEHHOM POU3BOCTBE.

Iouamue 06 sumanvnuu u sumponuu. nepeus [ub6ca. 3axoH I'ecca U clIENCTBUS U3 HETO.
TernoBbie >PQeKkTsl XUMHUUECKUX peakuuid. TepMoxumuueckue ypaBHeHHs. OOpaTuMocTb
peakuuii. Xumuueckoe paBHoBecHe. CMEILEHHME XHUMHUYECKOTO PaBHOBECHS IOJA JEHCTBHEM
pasnuyHbIX (AKTOPOB: KOHLEHTPALMM PEareHTOB WJIM MPOJYKTOB PEAKIMH, JaBJIEHUS,
Temnepatypbl. Posib cMeleHNst paBHOBECHS B TEXHOJIIOTHYECKUX MPOLIECCAX.

JucniepcHsie cucteMbl. Koanouonwvie cucmemsol. icTunnble pacTBOpbl. PacTBopeHne kak pu3uko-
xumuueckuii mporecc. CrocoObl BbIpaK€HUS KOHLIEHTPALlUM PacTBOPOB: MaccoBas JOJs
pPacTBOPEHHOTO BEILIECTBA, MONAPHASA U MOAANbHAAL KOHyenmpayuu. Tump pacmeopa u
mumpogaHue.

Peakiiuu B pacTBOpax aieKkTpoiauToB. KadecTBeHHBIE peakiny Ha HOHBI B pacTBope. KucnorHo-
OCHOBHBIC B3aWMOJICHCTBHS B pacTBopax. AMQOTepHOCTb. HoHHOe npoussedeHue 600bl.
Booopoonwviti  noxazamenv (pH) pacmeopa. Twnponus coseil. 3HaYeHHWE THUIPOJIW3a B
OMOJIOTHYECKHX OOMEHHBIX TMpoleccax. [I[puMeHeHe ruIpoir3a B IPOMBIIIIICHHOCTH.

OKHUCIUTEIIEHO-BOCCTAHOBUTENBHBIC PEAKIIUU B TIPUPO/IC, TIPOU3BOJICTBEHHBIX IPOIIECCAX
U KHU3HENIEATENBHOCTH OPTaHU3MOB. OKUCIUMENbHO-60CCMAHOBUMENbHBIU NOMEHYUAN CPeObl.
Juaepamma Ilypos. TloBeneHue BemiecTB B cpeAax ¢ pasHbIM 3HadeHuem pH. Metonbl
ANEKTPOHHOTO W 3JeKMPOHHO-UOHHO20 OamaHnca. [ampBaHWYeCKUU dJeMEHT. XHUMHYECKUE
HUCTOYHUKUA TOKa. Cmandapmusiii 6000poOHblll  31ekmpod. Cmanoapmuslii  31eKmpOOHblLiL
nomeunyuan cucmemvl. Pa0 cmanoapmuuiX  91eKmMpoOHbIX nomeHyuanos. Hanpasenenue
OKUCTUMENbHO-60CCMAHOBUMENbHBIX peakyull. DIEKTPOIN3 PAaCTBOPOB W PACIUIABOB COJICH.
[TpakTH4eckoe TPUMEHEHHE JJICKTPOJIM3a IS TIOMYYSHHS IIEJIOYHBIX, MIETOYHO3EMEIbHBIX
METAJUIOB M aTfoMHHHS. KOppo3us MeTayuioB: BUIBI KOPPO3UH, CIIOCOOBI 3alIUTHl METAIJIOB OT
KOPPO3HH.

OCHOBBI HEOPraHMYECKOH XUMUM

OOmas xapakrepuctuka 31eMeHTOB |A—IIIA-rpynmn. Oxkcunbl U NEPOKCUABI HATPHUS U KaJHsl.
PacnioznaBanue kaTMOHOB HaTpuA U Kanus. Coiau HaTpus, KaJlns, KaJIbLiUsg U MarHusl, X 3Ha4eHUe
B MPUPOJE U XKU3HHU YeloBeka. JKecmkocmob 600bl u cnocobwl ee ycmpanenus. Komnnexchvie
COeOUHeNUs. AIOMUHUSL. AloMOcunuKkamat.



Meramel IB-VIIB-rpynn (Meap, muHK, XpoM, Mmapranei). OcCOOCHHOCTH CTPOCHHUS aTOMOB.
O6mme Qusnueckne U XuMudeckue cBoicTBa. [lomydenume u mnpumenenwe. OKCHUABI U
THUIPOKCUBI 3TUX METAJJIOB, 3aBUCHUMOCTb MX CBONCTB OT CTENEHU OKHCIEHUS D3JIEMEHTA.
Baxneiimme conu. OKUCIUTENbHBIE CBOMCTBA COJEM XpOMa M MapraHua B BBICHIEW CTENEHU
okHcneHus. Komniexcuvie coeouHeHus Xxpoma.

OOmias xapakrepuctuka meMeHToB IV A-rpynmnel. CBoiicTBa, MOTy4YeHUE U NPUMEHEHUE YIIIA.
CuHTe3-Ta3 Kak OCHOBa COBPEMEHHOM MPOMBIIUIEHHOCTH. AKTHBUPOBAHHBIM Yrojb Kak
ancopbent. Hanocmpyxmypwi. Muposvie oocmudiceHusi 6 oonacmu co30anus HAaHOMAMepuaios.
OnekmponHoe cmpoenue MoaeKyavl y2aprno2o 2asa. llonyuenue u npumenenue yeapHoz20 2asa.
buonornueckoe aeiictBue yrapHoro raza. Kapoumapl kanbius, amoMuHES 1 xKene3a. KapOoHaTs
U THApPOKapOoHATHL. Kpyeosopom yenepooa 6 icueou u Hedxcusou npupode. KadecTBeHHas
peaxuus Ha kapOoHaT-MoH. PU3NYECKUE U XUMHUECKHUE CBOMCTBA KpeMHUs. CUTaHbl U CUITUIU/BI.
Oxkcun xpemuus (IV). Kpemauesbsie kucioTel U ux coyiu. CHUIMKAaTHBIE MUHEpadbl — OCHOBA
36MHOU KOPBI.

OO6mrast xapaktepuctuka sneMeHToB VA-rpymnmbel. Hutpunel. KadecTBeHHast peakius Ha HOH
aMMOHWMSI. A30THAs KHCJIOTa KaK OKACIHTENb. HUTpaThl, MX pU3NYecKre U XUMUYECKIE CBONCTBA,
npuMmenenne. CBoiicTBa, monydeHnne u mpuMmeHeHue ¢ochopa. Dochun. Dochopubie u
nonudochopHbie KUCIOTh. bruonorndeckas posb ¢pocdaros.

OOmast xapakrepuctuka 3neMeHToB VIA-rpynmbsl. OcoOble CBOWCTBAa KOHIIGHTPUPOBAHHOU
cepHOl KucnoThl. KauecTBeHHbIE peakuu Ha CyabGua-, Cyab(uT-, U Cyab(haT-uOHbI.

O6mast  xapakrtepuctuka d31aeMeHTOB  VIIA-rpynmel. OcobenHoct  xumuu  Topa.
["anmoreHOBOIOPOIBI U UX MOJIy4eHHUE. [ aloreHOBOIOPOHBIC KUCIOTHI U BX cou. KauecTBeHHBIE
peakiuu Ha TrajloreHuI-WoHbI. Kuciopoaconmepxkaiiue coequHeHUs xiopa. [IpumeHeHue
rajoreHOB M UX BaXXHEUIIUX COCIMHEHUM.

FBnacopoounsie caszvi. Ilpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHHH, BBHICIITHX
OKCHJIOB ¥ THJIPOKCHIOB.

Nnentudukanus HEOPraHMUECKUX BEIIECTB U HOHOB.

XuMud " )KH3HD

Hayunbie mMeToapl mo3HaHusl B XUMUHU. VcTouHukM xumudeckoi mHpopmanuu. [lonck
nHpopManUuu MO Ha3BaHHAM, HUACHTH(UKATOpPAM, CTPYKTYpHBIM (opmyrnam. XUMHUYECKUMA
aHaJIN3, CUHTE3, MOJACIMPOBAHUE XMMHYECKUX MPOLIECCOB M SIBICHUM KAaK METOJbl HAy4YHOTO
NMo3HaHus. Mamemamuueckoe MoOeruposanue NpPOCMpPAHCMBEHHO20 CMPOEHUsL MOJEK)
opeanuveckux seujecms. CospemenHuvle PUIUKO-XUMUYECKUE MemMOObl YCMAHOBIEeHUs. COCMABA U
CMPYKMYpPbl 8eujecms.

XuMmus 1 310poBke. JlekapcTBa, PepMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[IpoGnemsbl, CBsA3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX IpenapaTtoB. BpemHble NMPUBBHIYKUA H
(bakTophl, pa3pylIalIIue 370poBbe (KypeHHe, VYIOTPeOJICHHE alKoroJis, HapKOMAaHWs).
Panmonanssoe nmuranue. [Iumessle 1o0aBku. OCHOBEI IUIIEBON XUMUU.

Xumus B MeauuuHe. Pa3paboTka nexapcTB. XUMHUYECKHUE CEHCOPBI.

XuMHUS B TOBCEAHEBHOM JKM3HHU. MOIOIIME M YHUCTSIIME CPEACTBA. PeneiieHTsl,
uHCeKTUIMAbl. CpencTBa JTUYHON TUTHEHBI W KOocMmeTuku. [IpaBuna Oe3omacHoil paboOTHI ¢
€KUMH, TOPIOYMMH 1 TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMU OBITOBOW XUMUHU.



XUMHS U CEIBCKOE XO3sIMCTBO. MuHepalbHbIe U opraHudeckue ymoopenus. Cpeacrtsa
3aILUTHI PACTCHUH.

XuMusg B TpomblnuieHHOCTH. OOmire NpeAcTaBieHUs O MPOMBILIUICHHBIX CIOco0ax
IIOJIyYEHUSI XMMHYECKHMX BEIIECTB (HAa IpPHUMEpPE NPOU3BOJICTBA AMMMAKa, CEPHOH KHCIIOTHI).
[TpombinieHHas opraandeckas Xumusi. CeIpbe 111 OpraHUnYECKON MpoMbIuIeHHOCTH. [Ipobiema
OTXOJIOB U MOOOYHBIX NMPOAYKTOB. Hanbosnee KpynmHOTOHHAXKHBIE TPOU3BOJCTBA OPraHMYECKUX
coennHeHni. YepHas v uBeTHas MeTautyprus. CTEKI0 U CUJIMKaTHas! IPOMBIIUIEHHOCTb.

Xumus 1 dHepretuka. [ IpupoaHsie HCTOUHUKY YIiIeBOAOPOAOB. IIpupoaHbIi U IOy THBII
He(TsIHOM Ta3bl, UX cOCTaB U Ucnoyib3oBanue. CoctaB HepTH U ee mepepadoTka. HedrenpoayKThI.
OxranoBoe umciao OensuHa. OxpaHa OKpyxXawoIed cpensl mnpu HedTenepepaboTke u
TPaHCIIOPTUPOBKE HEPTEIPOAYKTOB. AJIbTEPHATUBHBIE HICTOYHUKHU SHEPTUU.

Xumust B crpoutenbctBe. llement. beron. Ilogbop onmTUManbHBIX CTPOHUTEIBHBIX
MaTepuaioB B IPAKTUYECKOHN AEATEIbHOCTH YEIOBEKA.

XUMUS ¥ 3KOJIOTHS. XUMHYECKOE 3arpsI3HEHNE OKPYKAIOLIEH CPEAbl U €r0 MOCIEICTBUS.
Oxpana rugapocdepsl, mouBsl, aTMochepbl, PIOpsI U hayHbI OT XUMUYECKOTO 3arpsi3HEHHUS.

Tunbsl pacyeTHbIX 32/1a4:

Haxoxnenue mosnexynsipHOi (opMyIibl OPraHMYECKOTo BEIIECTBA MO €ro IUNIOTHOCTU U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTaB, WIH IO MPOJYKTaM CTOPaHUS.

Pacuetsl MaccoBo#t 101 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuersl Maccel (0ObeMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUHU, €CIIA OJHO W3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr MaccoBoOl wim 00bEMHOW JOJW BBIXOJA MPOAYKTA PEAKIMH OT TEOPETHUYECKH
BO3MOYKHOTO.

Pacuets! TermoBoro 3¢ dexra peakuuu.

PacueTbl 00beMHBIX OTHOUICHHH ra30B MPU XUMHYECKUX PEaKLIUsX.

Pacuetst macchl (0ObeMa, KOJWYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3

BCIICCTB JaHO B BUAC pacTBOpa C OHpG,Z[@HGHHOfI MacCOBOM ,Z[O.HGI\/'I PaCTBOPCHHOI'O BCIICCTBA

IIpumepHbIe TEMBI IPAKTHYECKHUX PA00T (Ha BHIOOP yUUTEIs):

KauecTBeHHOE omnpeniesieHne yriepoia, BOJAOPOAa U XJIOpa B OPraHMYECKUX BEIIECTBAX.
KonctpynpoBanue mapocTepKHEBbIX MOJIEIEH MOJIEKYJT OpraHUYECKUX BELIECTB.
Pacno3HaBanue miacTMacc U BOJIOKOH.

[TonydyeHune NCKyCCTBEHHOTO KA.

Pelienue skciepuMeHTAIbHBIX 3a7a4 Ha TOJIYYEHUE OPraHUYECKUX BEIECTB.

Pemenue skcniepuMeHTaNIbHBIX 33124 HA PAaClO3HABaHUE OPTraHUYECKUX BEILIECTB.
Wnentudukanis HeOpraHn4ecKux CoeInHEHUHN.

[Tomydyenue, coOnpaHue U pacro3HaBaHUE Ta30B.

Penienune skciepuMeHTANIbHBIX 3a7a4 M0 TeMe «MeTauiby.

Pemenue skcnepuMeHTaNbHbIX 3a1a4 110 TeMe «Hemeraiuibny.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 MO TeMe «l eHeThdeckasl CBS3b MEXKIY Kiaccamu

HCOPTaHNYCCKUX COGHHHGHHﬁ)).



Pemenne skcriepuMeHTaNbHBIX 3a/1ad MO TeMe «l'eHeThyeckasl CBsI3b MEXKIy KJIAaCCAMH
OPraHUYECKUX COCIUHECHUIN.

[Tonyuenue sTuIeHA U U3yUYEHUE €TO CBOMCTB.

[TonydyeHue yKCyCHOM KUCTOTHI M U3YYEHUE €€ CBOMCTB.

I'maponus kupos.

W3zrorosienue Mplia pyqyHOl pabOTHI.

XUMHUS KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI UIIIEBOM XUMHH.

HccnenoBanue nuieBbIX J00aBOK.

CBoiicTBa 0JIHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.

XUMHYECKHE CBOMCTBA aJIbJIETHIOB.

CuHTe3 CI0KHOTO ddupa.

I'mpponus yriaesonos.

YcrpaneHue BpeMEHHOM KECTKOCTH BOBI.

KauecTBeHHbBIE peakllMi HA HEOPTAHUYECKUE BELIECTBA U UOHBI.

HccnenoBanue BIUSHUSA Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUECKON pPEeaKIIUU.

OmnpeneneHne KOHIEHTPALIMH PacTBOpa aCKOPOWHOBOM KUCIOTHI METOJJIOM THTPOBAHUSI.

YYEBHO-TEMATUYECKHH TJIAH.

10 KJ1ACC
Ne | TEMA KOJMYECTBO | B TOM YHUCJIE
n/n YACOB
YPOKH | IPAKTHUECKHUE | KOHTPOJILHBIE
PABOTBI PABOTBI
1 BBEJIEHUE 5 1 - -
2 CTPOEHUE U
KJIACCUDOUKALIS 5 5
OPITAHUYECKUX
BEIECTB.
3 XUMWUYECKUE
PEAKILIMH B|7 6 - 1
OPI'AHUYECKOU XMW
4 YTJIEBOJIOPO/IbI
29 26 2 1




5 CIIUPTBI U ®EHOJIBI
6 5 1 -
6 AJIBJIETW/IbI U KETOHBI
4 4 - -
7 KAPBOHOBGBIE
KUCJIOTBI, CJIOXHBIE | 13 11 1 1
SOUPHI, JKUPHI.
8 YTJIEBO/IbI
6 5 1 -
9. ABOTCOJIEPXKAIIUE
COEJUHEHUSI U UX
A 12 10 1 1
HAXOXJIEHUE B
ITPUPOJIE
10 | BUOJOIrMYECKHUE
AKTHUBHBIE
8 6 2 -
OPITAHUYECKUE
COEJIUHEHUS
11 | [IOBTOPEHUE
OCHOBHBIX BOIIPOCOB
KYPCA 6 6 - -
«OPTAHUYECKAS
XUMUS».
12 | PE3EPB  CBOBOJHOI'O
BPEMEHMU 4 4 B B
BCEro: 105 93 8 4
YYEBHO-TEMATUYECKHW ILJIAH.
11 KJIACC
Ne | TEMA KOJMYECTB | B TOM YHUCJIE
/ 0 YACOB
n YPOK | IIPAKTHYECKU | KOHTPOJIbHBI
" E PABOTHI E PABOTHI




1 CTPOEHUE 10 9 1
ATOMA u
[IEPUOJUYECKU
1 3AKOH JI.M.
MEH/EJIEEBA

2 CTPOEHUE 19 17 1 1
BEII[ECTBA

3 XUMHWYECKUE 25 21 3 1
PEAKLIMU

4 BEIIECTBA N UX | 32 28 3 1
CBOMCTBA

5 XM ul8 8
OBILECTBO

6 [TOBTOPEHUME 8 8
OCHOBHBIX
BOITPOCOB
KYPCA  OBIIEN
XUMHUN

BCEro: 102 91 7 4

Kpurtepun u HopMbI OleHMBaHus padoT Mo xumuu yqyammxes 8-11 kiaaccos.

OueHkKa yCTHBIX OTBETOB.

OT1meTka «5» - cTaBUTCA B TOM CcCllydae, €CJIM Yy4YalllMiCA IOKa3blBAET BEPHOE INMOHUMAaHUE
XMMHYECKOM CYITHOCTH pacCMaTpPUBAEMBIX SIBICHHUM M 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHH,
JaeT TOYHOE OIpPENEICHHE M HCTOJKOBAaHUE OCHOBHBIX IOHSATUM, 3aKOHOB, TEOpUH, a TaKXKe
MPaBIWJIbHOE ONPEEICHNE XUMUYECKUX BEIHUNH, UX €UHHI] U CIOCOOOB M3MEPEHUS; TPABUIBHO
BBITIONTHSIET YePTEKHU, CXEMBI ¥ TPadUKH; CTPOUT OTBET IO COOCTBEHHOMY IIIaHY, COITPOBOXK/IAET
paccka3z HOBBIMH IpUMEpaMH, yMEeT NIPUMEHUTh 3HaHHUSI B HOBOW CHUTYallMM MPHU BHIIOJHEHUH
MPAKTUYECKUX 3aJlaHUM; MOXET YCTAaHOBHUTH CBSI3b MEXIY HM3y4aeMbIM U paHEe H3Y4YCHHBIM
MaTepuajoM MO KypCcy XUMHH, a Tak K€ C MaTepuajoM, YCBOCHHBIM IO HM3YYEHHIO IPYrHX
IIPEIMETOB.

OTtMeTKa «4» - CTaBUTCSI, €CIIU OTBET YUEHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY
Ha «5», HO JaH 0e3 UCIOJB30BaHUs COOCTBEHHOTO IUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs
3HAaHUN B HOBOWM CHUTyalWH, 0€3 HCIIONB30BAaHUS CBS3EH C paHee HM3YyYCHHBIM MaTepuajoM,
YCBOCHHBIM TIPU U3yYEHUU JAPYTUX MPEAMETOB; €CIU yUalIUiCs TOMYCTII OAHY OIUOKY WA HE



0osee ByX HEOUETOB U MOXKET UX HCIPABUTh CAMOCTOSITENIbHO WM C HEOOJBIION MOMOIIBIO
YUUTEISL.

OrMeTrka «3» - CTaBUTCS, €CIM YYAIIUHCS NPABWILHO MOHUMAET XHWMHUYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SBJICHHUHN M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAENbHBIC MPOOEIIHI B
YCBOGHMHM BONPOCOM Kypca XUMHH, HE TNPENATCTBYIOIIME JallbHEHIIEeMY YCBOEHUIO
MPOrPaMMHOTO MaTepuala; yMeeT MPUMEHSTh OMyUYeHHBIC 3HAHUS IIPU PEIICHUH MPOCTHIX 3a7a4
C HUCIOJIb30BAHHEM TOTOBBIX (OPMYJ, HO 3aTpydHSETCS TMpHU PEIICeHUH 3ahad, TPeOyIOIINX
peoOpa3oBaHus HEKOTOPBIX (POPMYI;AOMYCTUN HE Oojiee OAHOW TpyOOW OMMOKKM M JBYX
HEJI0YETOB, HE 0oJiee OTHOU TPpyOOi M OJTHOM HE Tpy0Ooii omMOKH, HEe OoJiee NIBYX-TPeX HE rpyOnIX
omuOO0K, OTHOM He TpyOoit OMUOKU U TPEX HEAOUYETOB, JOMYCTUI YETHIPE WU MSATH HEOYETOB.
OtrMeTKa «2)» - CTaBUTCS, €CJIM Yy4alluiics HE OBIaJeN OCHOBHBIMU 3HAaHUSIMU U YMEHHUHU B
COOTBETCTBUM C TPEOOBaHUSMHU MPOTPAMMBI M JOIMYCTHJI OOJBINE OMIMOOK U HEIOYETOB, YeM
HE00XO0IUMO ISl OUEHKH <3 .

OneHka nuCbMEHHBIX paldoT.

OT1meTka «5» cTaBUTCS 32 pabOTY, BHIMOJIHEHHYIO TTOJTHOCTHIO 0€3 OIMMOOK ¥ HEJOUYETOB.
OtMmeTka «4» cTaBUTCS 32 pabOTy, BEITIOTHEHHYIO IMOJTHOCTHIO, HO MPU HAIMYUM B HEll He Ooliee
OJIHOM TpyOO¥ OMIMOKHU M OJTHOTO HEeJloueTa ; He O0JIee TpexX HEeA0UYETOB.

OtMmeTKa «3» CTaBUTCS, €CIM YYCHUK BBIMOJHWI NMPAaBUIBHO HE MeHee 2/3 Bceil paboThl mim
JOTYCTUII He OoJiee OTHON IPpyOOid OITMOKY U IBYX HEAOUYETOB, HE O0jIee 0THOM TpyOoi U OAHOM
HerpyOoi omubOku, He Ooyiee Tpex HerpyObIX OIMOOK, OAHON HEerpyOod OmMOKH U Tpex
HEJ0YETOB, IPU HAJTUYUHU YEThIPEX-TISATH HEA0UYETOB.

OTMeTKa «2» CTAaBUTCS, €CITH YHCIO OMMOOK U HEIOYETOB MPEBLICHIO HOPMY OIICHKH «3» HIN
BBITIOJTHEHO TTPAaBUIILHO MeHee 2/3 Bceid paOoTHI.

Onenka KOMOMHUPOBAHHBIX KOHTPOJILHBIX PadoT.

[Ikana nepeBoja B MATHOAIIBHYIO CUCTEMY OLIEHKU

Otmetka «5» craButcs 3a BeimoaHeHne 90-100% paboThl.

Otmetka «4» ctaButcs 3a BeinonHenue 70-89 % paboTsr;

Otmetka «3» cTaBuTcs 3a BoinonHeHue 50-69%

OtmeTKa «2» cTaBUTCS 3a BeITOJIHEHUE MeHee 50%,

Kputepuu onieHUBaHHUs TECTOBBIX KOHTPOJIbHBIX PadoT.

[Ikana nepeBoja B MATUOAIIBHYIO CUCTEMY OLIEHKU

Otmetka «5» ctaButcs 3a BeimoaHeHne 90-100% paboThl.

Otmetka «4» ctaButcs 3a BeinonHenue 70-89 % paboTsr;

Otmetka «3» cTaBuTcs 3a BoinonHeHue 50-69%

OtmeTKa «2» cTaBUTCS 3a BeIToJIHEHUE MeHee 50%,

Kputepuu oneHuBaHHS IKCIEPUMEHTAJIbHBIX YyMeHHi (J1a0opaTopHble W NMPaKTHYECKHUE
3a/1aHuA).

OtrMmeTka «5» cTaBuTcst ecid paboTa BBIIOJHEHA TMOJMHOCTBIO W TPABHIBHO, CHETIaHbI
MpaBWJIbHBIE HAOIIOACHUS U BBIBOIBI,

AKCIIEPUMEHT OCYIIECTBIICH MO MJIAHYy C YY4€TOM TEXHUKU OE30MacCHOCTH W TMPaBUI PabOTHI C
BelIeCTBaMH U 000PYAOBAHUEM;

MIPOSIBIICHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHUS, MTOAIEPKUBAIOTCS YUCTOTa pabodero Mecra u
MOPSIIOK (HA CTOJIE, SKOHOMHO MCIOJIb3YIOTCSI PEaKTHBBI)

OTtMmeTKka «4» cTaBUTCS eclii paboTa BHIMOJIHEHA IIPABUIIBLHO, ClICTaHbI TPAaBUIIHHBIC HAOIIOICHUS
Y BBIBOJIbI, HO TIPU 3TOM 3KCIIEPUMEHT IIPOBEICH HE TOJTHOCTHIO HIIN IOMYIIEHbI HECYIIECTBEHHbIE
omKOKH B paboTe ¢ BelecTBaMu U 000pyI0OBaHUEM.

OtrMeTka «3» cTaBUTCS eciM padoTa BBINOJIHEHA MPABHJIBHO HE MEHEE YEeM HAIOJOBHHY WU
JOMYIIeHa CYIIECTBEHHAs! OIMOKa B X0JI€ SKCIIEPUMEHTA B 00BICHEHUH, B 0(OPMIIEHUH padOThI,
B COOJIFOZICHUU TIpaBWJI TEXHUKH OE30MacCHOCTH Ha paboTe C BEIIECTBAMU U OOOPYIOBAaHHEM,
KOTOpasi UCTIPABIISIETCS 10 TPEOOBAHHIO YIUTEIS

OTrMeTka «2» CTaBUTCS €CIU JOMYIIEHbl Oojee JABYX CYIIECTBEHHBIX OIIMOOK B XOJe:
SKCHEpUMEHTa, B OOBSCHEHWH, B O(opMIeHHH pabOThl, B COOJIOACHUM NPABUI TEXHHUKH
0e30macHOCTH TpH paboTe C BemecTBaMH M 000PYIOBAaHUEM, KOTOPBIC YYAIIHICS HE MOXKET
UCIIPABUTH JIAXKE 10 TPEOOBAHUIO YUUTETIS.

OueHka NpoeKTHBIX padoT.



OTmeTka «5» CTaBUTCS €CJH IIeJIb 4Y€TKO chopMynupoBaHa W yOEAMTEIbHO 0OOCHOBaHA.
IIpencraBnen pa3BepHYTHIM IUIaH JOCTMIKEHUS LEIM IIpoeKkTa. TeMa IpoeKkTa pacKphiTa
MOJIHOCTBIO u HCYEPIBIBAIOIIIE.
PaboTa copepKuT A0CTaTOYHO MOJTHYIO0 HH(POPMAIIMIO U3 Pa3IMYHbIX UCTOYHHUKOB. [IpencraBnen
aHaJIu3 CUTYallui, CKJIaJIbIBaBIINXCS B XOZ€ Pa0OTHI, CAeaHbl HEOOXOMMbIE BBIBObI, HAMEUECHBI
MepcreKTuBel  paboTel. Pabora oTnMyaeTcs TBOPYECKUM  IMOAXOAOM, COOCTBEHHBIM
OpPUTHHAJILHBIM OTHOILIEHHEM aBTOpa K ujee npoekra. Pabora oTinyaercs 4eTKUM U IPaMOTHBIM
oopMieHHEM B TOYHOM COOTBETCTBHM C YCTaHOBJICHHBIMH NpaBWIaMHU. BricTyruieHue
COOTBETCTBYIOT TpeOOBaHUSAM MPOBE/ICHUS MPE3EHTALMU, OHO HE BBIILJIO 32 paMKH PETJIAMEHTA,
aBTOP BJAJIEET KyJIbTYpOil OOIIEHNUS C ayJUTOPUEH, IPE3CHTAIUS XOPOIIO MOATOTOBJIEHA, aBTOPY
yIaJ0Ch 3auHTEPECcOBaTh ayauTOpuio. I[IpONYKT MOJHOCTHIO COOTBETCTBYET TPEOOBAHUIM
KayecTBa (3CTETUYEH, yJ00CH B CIOJIb30BAHNH, COOTBETCTBYET 3aBJICHHBIM LIETISIM).

OT1MmeTKa «4» CTaBUTCS €CIH 11eJIb COPMYIMPOBaHa, HO He oO0ocHOBaHa. [IpencraBieH kpaTkuit
IUTaH JTIOCTMXKEHHUS LIeJM MPOEKTa. Tema ImpoeKTa pacKpbiTa HE MOJHOCThIO. PaboTra comepxut
HE3HAYUTENIbHBIM 00beM mnoaxoasiell MHGOpMaluu U3 OrPaHMYEHHOTO 4YHCa OJHOTUITHBIX
UCTOYHUKOB. [IpeacraBieH pa3BepHYyTHII 0030p paOdOTHI 1O JOCTHIKEHUIO IIeNieH, 3asBICHHBIX B
npoekrte. Pabora camocTosTenbHas, IEMOHCTPUPYIOLIAS CEPbE3HYIO 3aMHTEPECOBAHHOCTD aBTOPA,
MPEANPUHSATA MONBITKA MPEACTABUTH JTUYHBIN B3Il HA TEMY MPOEKTa, MPUMEHEHBI dJIEMEHTHI
TBOpuecTBa. [lpennpuHsATHl MONBITKH 0GOPMUTH PabOTy B COOTBETCTBHM C YCTaHOBJIEHHBIMU
IpaBUJaMH, TPUAATH €M COOTBETCTBYIOILYIO CTPYKTYpYy. BBICTymIeHHE COOTBETCTBYIOT
TpeOOBaHUSM MPOBEICHUS MPE3CHTAIlMU, OHO HE BBILUIO 32 PAMKH pErjiaMeHTa, HO aBTOp HE
BJIaJIeeT KyJIbTYpOil OOIIECHUs ¢ ayAUTOpUeH (YMEHHE OTBeYaTh Ha BOMPOCHI, JOKA3bIBATh TOUKY
3penus). [IpoIyKT HE MOIHOCTHIO COOTBETCTBYET TPEOOBAHUIM KauecTBa

OtmeTka «3» cTaBUTCS eciu 1iefb chopMylupoBaHa HEYeTKo Ju00 He chopMyaupoBaHa.
[IpencraBneHHbI MIaH HE BEAET K JOCTHMIXKEHHMIO IE€IW MpoekTa. Tema mpoekTa packphiTa
¢parmenTapHo. bospmas gacTe mpeacTaBieHHONM MHGOpPMALMU HE OTHOCUTCS K TeMe PaOOTHI.
AHanu3 3aMeHEeH KpaTKUM OIMCAaHUEM X0/ia ¥ opsaKa paboThl. ABTOP MPOSIBUI HE3HAUUTEIHHBIN
MHTEpEC K TeMe MpPOEeKTa, HO HE MPOJEMOHCTPHUPOBANl CaMOCTOSATEILHOCTH B paboTre, He
MCIOJIb30BaJl BOBMOKHOCTH TBOPUYECKOT'0 MOAXoAa. B mucbMeHHON yacTH paboThl OTCYTCTBYIOT
YCTaHOBJICHHBIC MPABUJIAMH MOPSIOK U YETKasi CTPYKTYpa, JOMYIICHBI OMHOKH B OhopMIICHUH.
BricTymieHre He COOTBETCTBYET TpeOOBaHUSAM MPOBeNEHU Mpe3eHTauu. [IpoekTHbIN TpoayKT
HE COOTBETCTBYET TPeOOBaHUSAM KadecTBa (3CTETHKA, YAOOCTBO MCIOIb30BAHUS, COOTBETCTBHUE
3asIBJICHHBIM IICJISIM )

OneHka yMeHMii peliaTh pacuyeTHbIe 3a/1a4H.

OtrMeTKa «5» CTaBUTCA €CIU B JIOTUYECKOM PACCYKICHUH U PEIIEHUU HeT OIMOOK, 3ajaya
peleHa palroHaIbLHBIM CIIOCOO0M;

OTrMeTKa «4» CTaBUTCSA €CIIM B JIOTMYECKOM PACCYKIECHUU M PEUICHHs] HET CYIIEeCTBEHHBIX
omKOOK, HO 3a/aya pelleHa HepalroOHAIBHBIM CIOCOOOM, MIM JONYHIEHO He Oosee IBYyX
HECYIIECTBEHHBIX OLINOOK.

OtmeTKka «3» CTaBUTCS €CIIM B JIOTMYECKOM PACCY)KICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO
JIOTyIIIeHa CYIIECTBEHHAs OIMOKa B MATEMaTHYECKUX pacueTax.

OTMeTKa «2» CTaBUTCA €CJIM UMEETCS CYIIECTBEHHbIE OIIMOKU B JJOTMYECKOM PACcCYKICHUU U B
PEIICHUN.

OueHka yMeHMii pemiaTh IKCIepUMEHTATbHbIE 32/1a4H.

[Ipu omeHke 3TOro yMeHHs CJEIyeT YYUThIBaTh HAOMIOACHHS YUUTEISl U MperbsBIseMbIe
YUYaIUMCS Pe3yIbTaThl BBIMIOJTHEHUS OTBITOB.

OtrMeTka «5» cTaBUTCA €CJM IJIaH pELIEHUs 3aJaud COCTAaBJIEH MPaBUIILHO, OCYIIECTBIIECH
o100p XUMUYECKHUX PEAKTUBOB U 000PYAOBAHUS, JaHO NIOJTHOE OOBSCHEHNE U CIICIaHbl BBIBOJIBI.
OtrMeTKka «4» CTaBUTCS €CIU IUIaH DEILIEHUS COCTAaBJIICH MPaBWJIbHO, OCYLIECTBJIEH MOI00p
XUMHUYECKHX PEaKTUBOB U 000PYIOBaHM. OMYIIEHO HE 0oJiee ABYX HECYIECTBEHHBIX OIINOOK
(B OOBSICHEHHH M BBIBOJIAX ).

OTmeTKa «2)» CTaBUTCS €CJIM IUTAaH PEIICHUS COCTaBJICH MPaBUJIBHO, OCYIIECTBJIEH MOAOOp
XUMHUYECKUX PEaKTUBOB U 00OPYAOBaHHUA. JIOMYIIEHA CYIIECTBEHHAs OUIMOKa B OOBSICHEHUU U
BBIBOJIAX.

OTMeTKa «2» CTaBUTCS €CIIM JOMYIIEHBI ABE U Oosiee omuOKH (B TJIaHE PEIICHHS, B MOI00pe
XUMHAYECKHX, PEaKTUBOB U 000PYIOBaHMs, B OOBbSICHEHUH U BBIBOJIAX).



Ouenka pedepara.

N3noxxeHHoe moHuMaHue pedepara Kak IEJIOCTHOTO aBTOPCKOTO TEKCTa OMPEeNseT KPUTEPUn
€ro OLIEHKHU:

- HOBU3HA TEKCTa;

- 000CHOBAaHHOCTH BHIOOPA UCTOYHUKA,

- CTENEHb PACKPBITHS CYIIIHOCTH BOIIPOCA;

- coOmroeHust TpeOoBaHM K 0POPMIICHUTO.

HoBusna tekcra:

a) aKTyaJIbHOCTh TEMbI UCCIICOBAHMUS,

0) HOBM3HA U CAMOCTOSITENILHOCTh B IOCTAHOBKE Mp0OsIeMbl, (POpMYIHPOBAHNE HOBOTO acIeKTa
W3BECTHOM MPOOIJIEMBI;

B) yMEHHUE paboTaTh C JIUTEPATYPOi, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATH MaTEepPHAIT;

') CAMOCTOSITEIBHOCTh OLIEHOK U CYKJICHUI;

1) CTUJIEBOE €IMHCTBO TEKCTa, EAMHCTBO KAHPOBBIX YEPT.

CreneHb pacKpbITHs CYIIIHOCTH BOIIpOCa:

a) COOTBETCTBUE TNIaHA TeMe pedepara;

0) COOTBETCTBHE COJICPKAHUS TeME U IJIaHy pedepara;

B) TIOJTHOTA U TTTyOMHA 3HAHUM 110 TEME;

r) yMeHue o0001aTh, AelaTh BBIBOJABI, CONMOCTABIATH PA3NIMYHBIE TOUYKU 3PEHHUS 1O OJHOMY
BOIIPOCY

OO60CHOBaHHOCTH BHIOOPA UCTOYHUKOB:

a) OIICHKa UCIOJIL30BAHHON JTUTEPATYPHI: MPUBJICUYCHBI I HAaNOOJIee U3BECTHBIE PA0OTHI IO TeMe
UCCIeNoBaHus (B T.4. )KypHaJbHbIE MyOJIMKAIMU MOCIEIHUX JIET, MOCIEAHNE CTaTUCTHYECKUE
JaHHBIC, CBOJKH, CIIPABKH U T.11.).

Cobmronenue TpeboBaHMid K 0POPMIICHUIO:

a) HACKOJIBbKO, BEPHO, O)OPMIICHBI CCHUIKU Ha UCTIOIB3YEMYIO JINTEPATYPY, CIUCOK JIUTEPATYPHI;
0) olleHKa TPaMOTHOCTH M KYJIBTYPBI M3JI0KEeHHUS (B T.4. opdorpadudeckoi, MyHKTyaIl[MOHHOM,
CTHJIMCTUYECKOU KYIBTYPBI), BIaJICHUE TEPMUHOIOTHEIH;

B) coOmoieHrne TpeboBaHuil kK 00bEMY pedepara.

VYuammiics mpeacTaBisieT pedepar Ha pelieH3UI0 He MO3/JHEe YKa3aHHOTO CPOKa.

J{nst yCTHOTO BBICTYIUICHUS ydalemMycsi 1ocTaToqHo 10-20 MuHyT.

OTMeTKa «5» CTaBUTCS €CJIM BBHIMIOJTHEHBI BCE TPEOOBAHMS K HATMCAHWIO M 3alIuTe pedepara:
o0o3HaueHa mpolOiieMa U 000CHOBaHA €€ aKTyaJbHOCTh, CACIIAH KPaTKUM aHAIM3 Pa3IHYHBIX
TOYEK 3PECHHSI Ha PAacCMATPUBAEMYIO MPOOJIEMY M JIOTUYHO U3JI0KEHA COOCTBEHHAs TO3UIIHS,
chopMyIUPOBAaHBl BBIBOJBI, TE€Ma pPAaCKpbITa IOJHOCTBHIO, BbIAEpKAH OOBEM, COOIIOAEHBI
TpeOoBaHUsI K BHEIIHEMY O(GOPMJICHHIO, JaHbl MPABUIbHBIE OTBETHl HA JIOTIOJHUTEIHHBIC
BOIPOCHI.

OTMeTKa «4» CTaBUTCS €CIIM BHIMIOJTHEHBI OCHOBHBIE TpeOOBaHUS K pedepaTy W €ro 3amure
BBITIOJTHEHBI, HO TPH 3TOM JOMYIIEHbl HEAOuY€Thl. B yacTHOCTH, MMEIOTCS HETOYHOCTU B
W3IIOKEHUU MaTepuana,; OTCYTCTBYET JIOTMYECKash IOCIEAOBATEIbHOCTh B CYXKICHHSIX; HE
BbIIepKaH 00bEM pedepaTa; UMEIOTCs yIyleHUs B 0pOpMIIEHUH; Ha TOTIOTHUTEIbHbIE BOIPOCHI
MIPY 3aIIUTE JaHBI HETIOJTHBIE OTBETHI.

OtrMeTka «3» CTaBUTCSI €CIIM UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHS OT TpeOOBaHUU K
pedepupoBanuio. B 4acTHOCTH: TeMa OCBEIEHA JHIIb YAaCTHYHO; JOMYIICHBI (DaKTHUECKHe
OlMOKN B COJIepKaHUU pedepaTa WM MPHU OTBETE HA JOMOJIHHUTEIbHBIE BOMPOCHI; BO BpeMs
3aIUThl OTCYTCTBYET BBIBO/I.

OtrMeTka «2» cTaBUTCS eciu TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HETMOHUMAaHUe MPOOIEMBI

HTorosasi KOHTpoJIbHAsI paboTa Mo XUMHHM I o0y4yarommxces 10 knacca

HWHCTpYKIINS 110 BEITOJIHCHUIO Da6OTI)I.




Ha BrImotHEHHE UTOTOBOM paboThl o Ouonoruu gaercs 45 muHyT. PaboTta cocrout m3
TpeX yacTew, BKIOYAOmuUX 15 3amanuid.

Yacts A comepxut 10 3amanuit (A1-A1o). K kaxmomy 3amanuio nmpuBoauTcs 4 BapuaHTa
OTBETa, N3 KOTOPBIX OJIUH BEPHBII.

Yacte B Bkitouaer 3 3amanus ¢ kpaTkuM otBeToM (Bi1-B3). Ilpu Beimonnenun 3aganuii B1-B3
3aIlUIINTE OTBET TaK, KaK YKa3aHO B TEKCTE 3aJlaHMsL.

Yacte C BritouaeT 2 3a/1aHus, Ha KOTOpBIE ClIEAyeT NaTh pa3BepHYyTbIM oTBeT. [lpm
BBIITOJIHCHUM 3aJJaHUM YTOM YaCTH 3alMIINATE CHayala HOMEp 3aJaHus, a 3aTeM OTBET K HEMY.

COBeTyeM BBIITOJIHATH 3alaHUS B TOM HOpH,Z[Ke, B KOTOpOM OHHU OaHBI. BaJIJIBI, HOHy‘IGHHBIG
Bamu 3a BbInosHEeHHBIE 330aHUs, CyMMHUPYIOTCA. [locTapaiiTech BHIIOIHUTD KaK MOXKHO OOJIbIIIe
3a/laHuil 1 HaOpaTh HaUOOJIbIIIEe KOJTMYECTBO OAIIOB.

Bapuanr 1.

Yactb A.llpu évinonnenuu 3adanuit A1 — Ao 6vl0epume u3 HeCKONbKUX 6APUAHIOE OMEema
00UH 8epHbLIl

Ai. byranuen-1,3 sBisieTcs CTpyKTYpHBIM H30MEPOB



2) Oyrena-2
1) 6yrena-1 3) 6ytuHa-1
4) nuknoOyTaHa
Az. B ornuue ot Oyraauena, OyTaH He BCTYNAET B PEAKIIHIO
1) nerunpupoBaHus 2) XJIOpUpOBaHUS
3) nonumepusanuu
4) ropeHust
Agz. IIponykTOM rupaTaIiuy aleTuIeHa sSBIsIeTCs
1) MypaBbUHBIHN aJbJAETH] 2) YKCYCHBIH aJIbIeTH]]
3) MypaBbUHAas KACIOTA
4)3TUI0BBIN CIUPT
A4. beH3011 BCTymaeT B peakiuio ¢
1) xmopMeranom 2) aTaHOM
3) CONISTHOW KUCIIOTOM
4) rUIPOKCUIOM HATPUS
As. BepHbl 11 cieyromue yTBepkaeHus o Gperome?
A. ®eHoI NPOosBISET CBONCTBA CUIILHOM KHCIIOTHI.
b. ®enoun pearupyet Kak ¢ OpOMHOM BOJIOH, TaK ¥ C a30THOM KHCIIOTOM.
1) BepHo Tonpko A 2) Bepno Tonbko b
3) BepHbl 00a yTBepKIeHHS
4) Oba yTBepKICHUS HEBEPHBI
As. B cxeme nipeBpallleHni ykcycHaa kucnoma => X =e1uyuH BEIEeCTBOM X sBIISIETCS:

1) xopykcycHas KuciioTa 3) aueruieH

2) arierat HaTpUs 4) sTunanerar
A7. MeTunamMuH B3aMOJIEUCTBYET C

1) mpomarom 2) XJ0pMETaHOM

3) BogopoaoM
4) TUIPOKCUIIOM HATPUS
Ag. DTUIIEH MOXHO TTOJIYYUTh B OJIHY CTaIMIO U3

1) CHsCH=0 2) CICH2CHCI
3) CH3CHCl
4) CH3COOH
Ag. IIponiaHOBYIO KHCIOTY MOKHO IIOJYYUTh B PE3Yy/IbTaTe B3aUMOJAECHCTBUS
1) mpomanasist 1 BoJIopoa 2) nponaHoia-1 u cepHOI KUCTOTHI

3) mporeHa 1 BOJIbI

4) mponaHajis ¥ KUCI0poaa
Ai0. MeTaH B 1abopaTopuy MOKHO TIOTYYUTh B OJJHY CTa/IUIO U3
1) CaC> 3) CH3COONa

2) CoHsOH 4) CHCI3

Yacts B. Ilpu évinonnenuu 3adanuii B1-B3 3anuwiume omeem mak, KAk yKa3aHo 6 mexkcme
3a0anus



Bi1. YcraHoBUTE COOTBETCTBUE MEXAY Ha3BaHUEM BEILIECTBA M KJIACCOM/TPYIION, K KOTOPOMY(-
0if) 3TO BEUIECTBO MPUHAICKUT: K KOKIOU MO3UIINU, 0003HAUEHHOW OYKBOH, MOAOEpUTE COOT-
BETCTBYIOIIYIO MMO3UITNIO, 0003HAYCHHYIO IU(PPOH.

HA3BAHUE BEHIECTBA KIIACC/TPVIIITIA
A) MeTHIIOeH301 1) anperu b
b) anmnmun 2) aMHHBI
B) 3-meTunbyranans 3) aMUHOKHCIIOTBI

4) yriieBOIOPOIbI

B2.Bribepute Tpu BEpHBIX OTBETA
I'mroko3a pearupyer c:

1) Ag20 (NHz p-p)

2) H20

3) CsHs

4) Cu(OH):

5) Al203

6) O2

B3. YcraHoBuTE COOTBETCTBUE MCXKAY ABYMA BCUICCTBAMH U PEAKTUBOM, C IIOMOIIBIO KOTOPOI'O
MOKHO pPa3JIMUUTh 53TU BCIICCTBA.

BEHIECTBA PEAKTHUB
A) beH3on u rekceH 1) Bpomuas Bona
b) bByrua—1 u 6ytun—2 2) ®enondranenH
B) I'moxo3a u copout 3) Consnas kucioTa
I') IIponinoHoBast KUCIOTA U IPOIIAHOJ 4) PactBOop kapboHaTa HaTpUs

5) AMMuauHBIi pacTBOp OKcHja cepedpa

Yactp C. Hpu 6bINOJIHEHUU 3A0AHUIL IMOT UACMU 3anUWIUme CHaAYa1d HOoMmep 3a0anuﬂ, a
3amem omeem K Hem).

C1. Hanummre ypaBHEHUs peakuii, C IOMOIIbIO KOTOPBIX MO>KHO OCYIIECTBUTH CIEAYIOLIUE IIPe-
BpalLlEHU:

Na, . Pt Cl, AICKL NaOH. CO,. H,O
CH,CH,CH,Br— 5 X, — X, ———5X, —— 54X, —= 2 C;HOH

Cz.Pemnte 3agauy

[Tpu cropanuu 0,45 r ra3000pa3HOro OpraHUYECKOro BemiecTsa Boiaeamnock 0,448 i (H.y.) 1 yr-
nexucnoro rasa, 0,63 r Boast u 0,112 11 (H.y.) a3ota. [ITOTHOCTH HCXOMHOTO ra3000pa3HOTO Bellle-
cTBa 10 a30Ty 1,607. YcTaHOBHUTE MOJEKYISPHYIO (POPMYITY 3TOTO BEIIECTBA
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