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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma 1o XuMuu Ha ypoBHE CpEAHEro 0011ero oopazoBanus pazpaboTana
Ha ocHOBe DeepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoi
®enepauyn», TpeOOBaHUM K pe3yJbTaTaM OCBOCHMs (enepanbHO 00pa30BaTENIbHOM
nporpammel cpeasero oomero odpazoBanus(P@OII COO), npencrabiieHHbIX B PenepanbHOM
rocygapcTBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom Konnenmuu npemnogaBanust
yueOHoro npeamera «XuMus» B o0Opa3zoBaTenbHbIX opranuzauusax Poccuiickoin denepanuu,
peaIU3yIOIUX OCHOBHBIE OO0pa30BaTENIbHbIE MPOTPaAaMMBbl, M OCHOBHBIX IOJIOKEHHUN
«Crtparerun pazButus BocnuTanusi B Poccuiickoir deaepanun Ha niepuon 10 2025 roxa»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHSI Ha ypOBHE YINIyOJIEHHOTO HM3Y4YEHHUS 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBaHusi yuwamuxcsi 10-11 kiaccoB. M3yuenue mnpeamera,
peaiuzyeMoe B YCIOBUSAX AUPPEPEHUUPOBAHHOTO, NPO(UIBHOrO OO0Yy4YeHHs, NPU3BAHO
o0ecreynTh 0011e00pa30BaTEIbHYI0 U OOIIEKYJIBTYPHYIO OATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOAMMYIO T aJanTaluy UX K ObICTPO MEHSIOIIMMCS YCJIOBUSIM KU3HHU B COLIMYME, a
TaKKe I NPOAOJDKEHUST 00yUYeHUsl B OpraHu3alMsIX NpodeccruoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISIETCS OJHOW U3 MPUOPUTETHBIX JUCLMUILIUH.

B mporpamMe mo XuMMHUM Ha3Hau€HUE MpeaMeTa «XHUMHs» IOJydaeT MOAPOOHYIO
MHTEPIPETALNI B COOTBETCTBHM C OCHOBomonararomumu mnonoxenusmu ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJeH, COAEepX aHUs, pe3yJbTaTOB O0yueHUs U TpeOOBaHUM K
YPOBHIO IOATOTOBKH BBIMYCKHUKOB. (CBHIETEIBCTBOM TOMY SBISIIOTCS  CJIEAYIOLINE
BBITIOJIHSEMbIE TPOrPAMMOi 110 XUMUU (HYHKIIUU:

eMH(}OPMALIMOHHO-METOIUYECKas, peanu3alus KOTOpPOM oOecrneunBaeT MOIyYeHHUe
MPEACTABICHUS O LEJISIX, COJIEP>KaHUM, 0011el cTpaTerud 00y4eHus, BOCIIUTAHUS U PA3BUTHS
oOyyJaroumxcsi CpeACcTBaMU MPeAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO pOoduIIs;

*OPraHM3allMOHHO-TUIAHUPYIOIIAs,  KOTOpas  INpEeAyCMaTpuBacT  OIpPEICIICHHE:
INPUHILIUIIOB CTPYKTYPUPOBAHMSI M TOCJIEIOBATEIBHOCTH HM3yuUeHHUs y4eOHOro marepuana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTUK; MOAXO0J0B K (HOPMHUPOBAHHIO
coJiepKaTeIbHOM OCHOBBI KOHTPOJISL M OILIEHKH 00pa30BaTEIbHBIX TOCTHKEHUH 00yUaronuxcs
B paMKaX UTOTOBOM aTTecTaluu B opMe €IMHOT0 TOCYAaPCTBEHHOTO AK3aMEeHa M0 XMMUHU.

[Iporpamma i yriayOiaEHHOTO U3yUYEHUS XUMHHU:

¢yCTAHABIIMBAET NHBAPUAHTHOE NMPEAMETHOE COEepKaHUE, 00sI3aTeIbHOE TSl U3yUEHUs
B paMKax OT/EJIbHbIX Ipoduiieit, mpeaycMaTpruBaeT pacipeeieHle U CTPYKTYPUPOBAHUE €TI0
O KJlaccaM, OCHOBHBIM COJiep KaTelIbHbIM JIMHUSM/pa3ienam Kypca;

«JaET PUMEPHOE pacrpeziesieHne yueOHOro BpeMeH!, PEKOMEHIyeMOro JIIsl U3y4eHus
OTJENbHBIX TEM;

elIpe/iylaraeT MPUMEPHYIO TOCIENOBATEIBHOCTh H3Y4YeHHs] ydeOHOro Martepuana ¢
y4€TOM JIOTUKU IOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

eJJa€T METOJUYECKYI0 HHTEpPIpETAlMIO Leled W 3aJad M3ydeHHMs NpeaMera Ha
yrayOa€HHOM ypOBHE C yU4€TOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHEro OO0IIero
oOpa3oBaHMsl, COJEP)KATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNpHOM MporpaMmbl cpefaHero oOuiero oOpa3zoBaHUs (JIMYHOCTHBIX,



METaIlpEeAMETHBIX, MPEIMETHbIX), a TakKkKe€ ¢ YYETOM OCHOBHBIX BHJIOB Yy4e€OHO-
MO3HABATENbHBIX JEHCTBHUI 00yYaroIerocs o OCBOSHUIO COJEPKaHuUs IPeIMETa.

[Io BcemM Ha3BaHHBIM MO3MLIMAM B IporpaMMe IO XHUMHUU HPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHMEM XMMHUM HAa YPOBHE OCHOBHOTO 00Iero odpas3oBaHus. 3a
npefe’aaMyd  yCTAHOBJIEGHHOMW MpPOrpaMMON M0 XUMHUHU 00si3aTelIbHOW (MHBapHaHTHOMN)
COCTABJISIIOLIEH cOoAepKaHUs y4eOHOro npeameTra « XuMus» OCTaETCs BO3MOKHOCTh BbIOOpa
€ro BapUaTUBHOM COCTAaBIAIOLIEH, KOTOpas IOJDKHA ONPENENAThCI B COOTBETCTBUU C
HalpaBJIE€HUEM KOHKPETHOTO NMpoQuiiss 00y4eHuUsI.

B coorBerctBUM ¢ KoHuENnTyalibHbIMUA ToJoxkeHussMu ®I'OC COO o Ha3zHAYCHUH
npeaIMeToB 6a30BOro U yriyOJaEéHHOTO YPOBHEH B cucteMe MuddepeHIInpOBaHHOTO 00y YeHHS
Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHMs XMMHS Ha YpOBHE YIIIYOJIEHHOIO H3y4EHHS
HaIlpaBJI€H Ha pEATU3ALMI0 IPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TalloM IOJIyYEHUS
XUMHUYECKOTO 00pa30BaHUsl B paMKaX H3Y4YEHHs CHEIHAIbHBIX €CTECTBEHHO-HAyYHBIX H
XUMUYECKUX JWCHUIUIMH B By3aX W OpraHu3alusx CpeaHero mnpodecCHOHaIbHOrO
oOpazoBanusi. B  93Toil  cBSI3M wW3yueHue nmnpeaMmera «XUMHUS»  OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha paclIMpEHUe W YIiayOJieHWe TEOPEeTUYECKOM U NPaKTUYECKON
MOJIFOTOBKU 00YyYaromuxcsl, BEIOpaBIIMX ONpeAeIEHHBIN MPOPUIb 00yUeHHs], B TOM YHUCIIE C
NEPCIIEKTUBONW MOCIEAYIOEro MOIYYEHUS] XHMHUYECKOro 0Opa3oBaHUs B OpraHU3alMsIX
npodeccuoHanbHOr0 0OpazoBanus. Hapsay c stum, B cBere TpedoBanuiit ®I'OC COO k
IJIAaHUPYEMBIM ~ pe3yJibTaTaM OCBOEHHUA (enepanabHOl  00pa3oBaTENbHOM MPOrpaMMbl
cpenHero o0miero oO0pa3oBaHUs W3y4YEHHE IMpeaMera «XUMHsD) OPUEHTHUPOBAHO TAaKKE Ha
pelieHre 3a7a4 BOCIUTAHUS U COLMAIbHOTO pa3BUTHUS 00ydaroluxcs, Ha (OPMUPOBAHUE Y
HUX OOIIEHHTEJUIEKTYalbHbIX YMEHUH, YMEHUH palMoHaNIu3aluu Y4yeOHOro Tpylaa u
0000IIEHHBIX CITOCOOOB AESITEILHOCTH, UMEIOIIUX MEXKIUCIUIUTMHAPHBIN, HAAIPEAMETHBIN
XapakTep.

CocTaBisifolMMHU NpeAMeTa « XUMUS» Ha YPOBHE YIIIyOJEHHOTO M3YUYEHUS SBISIOTCA
yrayOiaéHHbIe Kypebl — « Oprannyeckas Xumusi» 1 «O01as 1 Heopranudeckast xumusy». [lpu
ONpeaeIeHUH TOIX0/I0B K OTOOPY M CTPYKTYPHOM OpraHU3alliy COAEPKaHUsl 3TUX KypPCOB B
porpamMme Mo XUMuM 3a 0CHOBY NpUHATHI oJiokeHuss DI'OC COO o paznuuusx 6a30BOro u
yIIIyOJIEHHOTO YPOBHEW M3YUYEHUs MIpEeAMETa.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» u «OOImass 1 HeopraHudeckas
XUMUS» COCTaBIIIET COBOKYIIHOCTh NPEIMETHBIX 3HAHUM W yMEHUH, OTHOCALIUXCS K
0a30BOMY YPOBHIO HM3yYEHMs MpeaMeTa. JTa CUCTEMa 3HAHUU TMOJIYy4YaeT OMNpenesEHHOe
TEOPETUUYECKOE JOMOJHEHUE, MO3BOJISIIOUIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBLINI
00BbEM (pakTONOrHUECKOro MaTepuaia. Tak, Ha yriIyOJEHHOM YpOBHE M3Y4EeHHs MpeaMera
o0ecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOTO YBENWYEHHs] 00bEMa 3HAHUNW O XHUMHUYECKHUX
AJIIEMEHTAaX W CBOWCTBAX HUX COEIAWHEHUWH HAa OCHOBE pACHIMPEHUS U YIIyOJIeHus
IPEICTaBICHUN O CTPOSHUH BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSAX MPOTEKAHUS
peakiuuii, pacCMaTpUBa€MbIX C TOYKU 3PEHUS XUMHUYECKOW KMHETHKM U TEPMOJAMHAMUKH.
N3yuenne nepruoanydeckoro 3akoHa u lleprogudeckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEACTABICHUAX O CTPOCHUHU aToMa.
XuMuyeckasi CBsI3b OOBSICHSETCS C TOYKM 3PEHUS DHEPIeTUUYECKUX M3MEHEHUH Inpu eé



o0pa3oBaHMM W pa3pyLICHUH, a TaKXKe C TOYKM 3PEHHUS MEXaHHW3MOB €& 00pa3oBaHUS.
W3ydyenne THUNOB peakuuil AOMONHSAETCS  (POPMHUPOBAHUEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKHUX IPOLECCaX M JIEKTPOJIM3E PaCIIaBOB U PACTBOPOB BELIECTB. B Kypce
OPraHMYECKON XUMHUU TIPU PACCMOTPEHHUU PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUI
yaensiercsi ocoboe BHUMaHHE BOMpPOcaM 00 3JIEKTPOHHBIX 3¢ (eKTax, 0 B3aMMHOM BIIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max PEaKLIHM.

Oco0oe 3Hau€HNE UMEET TO, UTO Ha COAECpkKaHUE KypCOB XUMHUHU yIIyOIEHHOTO YPOBHS
U3y4EHUs Ul KJIACCOB OIpeNea€HHOro npoduis (IrIaBHbIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JOIMOJIHEHUH K OOHIell CcUCTeMe NpPEIMETHBIX 3HAaHWM) OKAa3bIBAIOT BIIMSHUE
CMEXKHBIE NpeaMeEThl. Tak, HalmpuMmep, B COAEPKAHUM IIpeAMETa Il KIIACCOB XHUMHKO-
¢u3nueckoro npoduiis 0osblIOe 3HaYeHUE OyAyT UMETh 3JIEMEHTHI YUEOHOr0o MaTepuana 1o
obmeit xumuu. Ilpym M3yueHHMM mnpeaMera B JAHHOM cCiydyae akIEHT OyAeT claejaH Ha
OOLIHOCTh METO/IOB MO3HAHUs, OOIHOCTh 3aKOHOB U TEOPUM B XUMUH U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJIEKyJsipHasi Teopusi B (U3UKE), 3aKOHBI COXPAHEHHUS MACChl U
DHEPIruM, 3aKOHBI TEPMOAVNHAMHUKH, IJIEKTPOIN3A, MPEICTABICHUS O CTPOSHUH BEUIECTB U
Ipyroe.

B To xe BpeMs B colep)KaHUU MpeAMeTa i KJIAaCCOB XMMHMKO-OMOJIOTMYECKOTO
npoduns OonbIIMK yneabHBIH Bec OyIeT MMeTh OpraHumdeckas Xxumusa. B atom ciydae
MPEAOCTABIAECTCA BO3MOXKHOCTD i1 Oojiee OOCTOSITENIBHOIO PACCMOTPEHUS XUMUYECKON
OpraHU3alMM KJIETKH KaKk OMOJIOTUYECKOW CUCTEMBI, B COCTaB KOTOPOIl BXOJAT, K MPUMEpY,
TaKHe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMUbI, OCJIKU, YTIEBO/Ibl, HyKJICHUHOBbIE KUCIOTHI U
npyrue. I[Ipm 3TOM 3HaHHMS O COCTaBE M CBOMCTBAx IIPEACTABUTEJIEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB CIIyXaT OCHOBOM Il U3YUYEHHsI CYIIIHOCTH MPOIECCOB (DOTOCHHTESA,
JbIXaHUs, TUIIEBAPEHUSI.

B mnane ¢GopmupoBaHHs OCHOB HAy4YHOI'O MHUPOBO33PEHHUS, OCBOEHHS OOILIECHAYYHBIX
METO/IOB TIO3HAHMS M OIbITa NPAKTUYECKOTO IPUMEHEHUS HAy4YHbIX 3HAHUN H3y4YEHUE
npenMera «XUMHsD» Ha yriayOJI€HHOM ypOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBSI3SX C
y4eOHbIMU MpEeAMETaMH, BXOJAIIMMU B COCTaB NpeIMETHbIX obOnacteil «EcrecTBeHHO-
Hay4HbIE TpeaIMeTh», «MaTemaTuka u uHpopmaTuka» u «Pycckuil I3bIK U TUTEPATYPay.

[Ipu u3ydenun yueOHOTO npeameTa « XUMHUs» Ha yriIyOJIEHHOM YPOBHE TaKXkKe, KaK Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmiero oOpa3oBaHusl (Ha 0a30BOM YPOBHE), 3ajgadei
NEPBOCTENEHHONW 3HAUMMOCTH SIBJIsIeTCS (POPMHUpPOBAHME OCHOB HAYKH XMMHUHU Kak OOJacTH
COBPEMEHHOIO €CTECTBO3HAHHUSI, NPAKTUYECKON JAEATEIbHOCTH 4YEJIOBEKA M OJHOIO U3
KOMITOHEHTOB MUPOBOH KyJIbTypbl. Perienne 3Toii 3aauu Ha yriy0JIEHHOM ypOBHE U3YUEHUS
IIpeAMETA MPEANOJIAaracT peaanu3altio TaKuX LeJIeH, KakK:

e(hopMHpOBaHHE MPEICTABICHUI: O MaTEPUATLHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
BEAYLIEH pojiu B 00ECIIEUEHUH YCTOMYMBOIO PA3BUTHUS UEIOBEUECTBA: B PEIICHUU MPOOIEM
HKOJIOTMYECKOM, SHEPreTMYeCKOM M TNHILEBOH O€30IacHOCTH, B PAa3BUTHUU MEAMIIMHBI,
CO3/IaHHU HOBBIX MAaT€pPUAJIOB, HOBBIX HCTOUHHUKOB SHEPTUH, B 00ECIIEUEHUH PAllMOHAILHOTO
MPUPOIOTIONIB30BaHuUs, B (POPMUPOBAHUN MHPOBO33PEHHS M OOIIEH KyJIbTYphl YEJOBEKa, a
TaK)K€ IKOJIOTUYECKU OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3710POBbIO U IPUPOAHOM CPEIE;



eOCBOEHHUE CHCTEMBl 3HAHWM, JICKAIKMX B OCHOBE XHMHUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PYHIaMEHTAIBHBIX TOHSTHI, 3aKOHOB M TEOPHM
XUMUH, COBPEMEHHBIX MPEICTABIICHUN O CTPOCHUH BEILIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJMOJIEKYJSIPHOM, O TEPMOJUHAMUYECKUX W KHUHETUYECKUX
3aKOHOMEPHOCTSIX TPOTEKAaHUS XUMHUYECKHX pEaKIuii, O XHMHYECKOM PaBHOBECHH,
pacTBOpax W JUCHEPCHBIX CHUCTEMax, 00 OOIMWX HAyYHBIX MPHUHIIUANAX XHUMHYECKOTO
IPOU3BOJICTBA;

ehopmMupoBaHre y O0OydYalOIIMXCSd OCO3HAHHOTO IMOHUMaHUSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMUYECKUX 3HAHUHN JJ11 OOBSICHEHUS KITIOUEBBIX UJEH U MPoOJieM COBPEMEHHOM
XUMUH, 751 OOBSICHCHUS] W TIPOTHO3UPOBAHUS SIBIICHWUH, UMEIONIUX €CTECTBEHHO-HAYUYHYIO
MIPUPOY; TPAMOTHOTO PEIISHUS TTPOOIeM, CBSI3aHHBIX ¢ XMMHEH, TPOTHO3UPOBAHUS, aHAIIA3a
M OIECHKM C TO3UIMI 9SKOJOTUYECKOW Oe30MacHOCTH TMOCHEACTBUM  OBITOBOM U
MIPOU3BOJICTBEHHOMN JIEATEILHOCTH YENIOBEKa, CBSI3aHHOM C XMMUYECKHM IMPOU3BOJICTBOM,
HCITOJTb30BAaHUEM U TIEPEPaOOTKOM BEIICCTR;

eyIIIyOJICHWE TPEACTABICHUN O HAyYHBIX METOJaxX ITO3HAHMS, HEOOXOIUMBIX IS
MpUOOPETEHUSI YMEHUW OPHEHTHUPOBATHCS B MHPE BEIICCTB M OOBSICHCHHUS XUMHUYCCKUX
SBJICHUM, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUYECKON IEATEIHHOCTU M TMOBCEIHEBHOMN
KU3HH.

B mmane peamm3zanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIMNX (DYHKITHI
IIEJIOCTHON CUCTEMBI CPETHETO 00IIEero 00pa30BaHus MMPU U3YUCHUH TIpeIMeTa « XUMHUsD» Ha
yrIIy0IEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh IPHOOPETAIOT TaKKE IS U 3a]1a4H, KaK:

eBOCIIUTAHUE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUM TPUPOJBI, YBKECHHUS K
MpoIIeCCy TBOPYECTBA B OOJACTH TEOPETHUECKUX W MPUKIAJHBIX HCCIICOBAHUN B XUMUU,
(dbopMHpPOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HayKH;

epa3BUTHE MOTHBAIUUA K OOYYEHHIO M MO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIEYEIOBEUECKUX [IEHHOCTEMH;

epa3BUTHC IIO3HABATEILHBIX HWHTEPECOB, HWHTEUICKTYaJbHBIX M  TBOPYECKHUX
CIOCOOHOCTEM oOyuaronmxcsi, (GopMHpOBaHHWE Yy HHUX CO3HATEIBHOTO OTHOIIEHUS K
CaMOOOpa30BaHUI0 U  HEMPEPHIBHOMY  OOpa30BAaHUIO KaK  YCJIOBHIO  YCICIIHOU
poeCCUOHATIEHOMN U 00IIIECTBEHHON JIEATeTLHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

e(popMupOBaHME yMEHHUH ¥ HaBBIKOB Pa3yMHOTO IPHUPOJOTOIL30BAHUS, Pa3BUTHE
DKOJIOTHYCCKON KYyJIBTYPhI, TPHOOPETECHUE OIBITA OOIMIECCTBEHHO-TIOJIC3HOW SKOJOTHYSCKON
NESTETHLHOCTH.

OO6miee 9MCiI0 YacoB, MPEIyCMOTPEHHBIX ISl M3YYEHUs] XUMUU Ha YTIIyOJICHHOM YPOBHE
cpenHero oomero oopasoBanusi, cocrapisieT 204 gacoB: B 10 xkmacce — 102 gaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMH.

[Ipeamer W 3HAaY€HUWE OPraHUYECKOM XHMHUH, NPEICTABIECHUE O MHOrooOpazuu
OPTraHUYECKUX COCIUHECHUMU.

DJEKTPOHHOE CTPOEHUE aToMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUA.
BaneHTHplE BO3MOXKHOCTH aToma yriepoAa. XHMHYECKas CBSA3b B OpPraHUYECKUX
coequHEHUsX. Tumel TUOpPUIM3ALMKM AaTOMHBIX opOuTasned yriepoga. MexaHU3MbI
o0pa3oBaHUsI KOBAJEHTHOW CBsI3M (OOMEHHBIH U  JOHOPHO-AaKIENTOPHBIN). THIIbI
MEPEKPBhIBAaHUSI ATOMHBIX OpOUTaNIel, 6- U T-CcBsI3u. OauHapHasi, TBOMHASA U TPOWHAs CBS3b.
CriocoObl pa3pbiBa CBsi3eil B MOJIEKyJlaX OpraHudeckux BemlecTB. [lonarue o cBoOOaHOM
panukaie, Hykjieopuie u 3JeKTpoduie.

Teopust cTpoeHHss opraHnyeckux coenuHeHuil A.M. byrtinepoBa M COBpEMEHHBIE
MPEACTABICHUSI O CTPYKType MOJIEKYJ. 3HAU€HWE TEOpUU CTPOEHUS OpPTaHUYECKUX
coeMHEHU. MOoNeKyIsipHble W CTPYKTypHbIe (QopMynbl. CTpyKTypHblE (HOPMYJIBI
pa3IMYHBIX BHJIOB: pa3BEPHYTas, COKpalEHHas, cKeyeTHas. M3omepus. Bunael nzomepuu:
CTPYKTypHasi, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3(PQPEKTh B MOJEKYJaX OpraHUYEeCKHX
COEIMHEHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBienne o0  kinaccuuKaMu  OpraHMYEeCKUx  BemiecTB. l[loHstue o
¢bynkunoHaneHOM rpynmne. IT'omosorus. IT'omonoruueckue psanel. Cucremarnyeckas
HOMeHKJaTypa oprannyeckux coeannenuit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTICIBHBIX
MPEICTaBUTEIIEH.

OcobenHoctn W Kjaccu(ukanus  OpraHMyeckux  peakuuid.  OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKLIUH B OPTraHUYECKON XUMUHU.

DKCnepUMEHTAIBHBIE METO/IBI U3YUECHHS BELIECTB U X MIPEBPALLCHUI: O3HAKOMJIIEHHUE C
oOpa3amM OpraHu4ecKuX BEIECTB U MaTeprallaMy Ha UX OCHOBE, OIIBITHI 10 MIPEBPAILICHHIO
OpraHMYECKUX BEIIEeCTB NpHU HarpeBaHuu (IUJIaBjeHHE, OOYTJIMBaHUE U TOPEHHE),
KOHCTPYMPOBaHHE MOJIeJIE MOJIEKYJI OPTraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Anxansl. ['oMonornyeckuit psaj ankaHoB, oOmias popmysia, HOMEHKIIATypa U U30MEpHsL.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI JIKAHOB, SP°-rMOPUIM3aIis AaTOMHBIX
opOuTanei yriepojaa, 6-cBa3b. OU3NUYECKHe CBONCTBA aJIKAHOB.

XUMHUYECKHE  CBOMCTBA  aQJKaHOB:  pPEAKUMU  3aMEIEeHUs,  HU30MEpH3aluHu,
NETUAPUPOBAHUS, LIMKIIN3ALMN, TUPOJIN3a, KPEKUHTA, TopeHus. [IpencraBienne o mexaHusme
peakUMii paguKaJIbHOTO 3aMEIIECHHUS.

Haxoxnaenue B mpupoe. CriocoObl MOMyueHus: ¥ MPUMEHEHHE aJTKaHOB.

Huknoankanel. O6mias Gopmyia, HoMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOECHUS
U XMMHYECKHUX CBOMCTB MaJbIX (IUKJIOMPOINAH, IUKIOO0YTaH) M OOBIYHBIX (I[MKIJIONEHTAaH,
[UKJIOTEKCaH) MUKI0aNKaHoB. CriocoObI MONy4YeHUS U PUMEHEHHUE [IUKIOATKAHOB.



Ankenpl. ['oMmonormyeckuid psm  ankeHoB, oOm@as QopMyna, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY.I AJIKEHOB, SP*-TMOPUIM3aIIUs AaTOMHBIX
opOuTanei yriuepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpudeckas (LHc-TpaHC-) U30MEpHS.
@u3nyecKkue CBOMCTBA aJIKEHOB. XHMHYECKHE CBOMCTBA: PEAKIUU MPUCOCIUHEHUS,
3aMELICHUs B O-TIOJIOKEHHWE NIPU JBOWHOW CBS3U, MOJMMEpPHU3alnHd M okucieHus. lIpasuio
MapkoBHuKOBa. KauecTBeHHbIE peakIMM Ha JBOWHYI CBA3b. CHOCOOBI TOJMyYEHHS U
PUMEHEHHUE aJTKEHOB.

Ankanuensl. Knaccudukanus — ankaaueHoB — (CONMPSDKEHHBIE,  W30JMPOBAHHBIE,
Kymynupoeantvle). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOEHUSI M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- n 1,4-npucoenunenue. [lonmnmepuzanus conpsbKEHHBIX JUEHOB.
CnocoObl OJIy4eHHs U IPUMEHEHHE aJIKaIUEHOB.

AJKuHBL. ['OMOJIOTHYECKUM psii aNKUHOB, 0011ast opMyIia, HOMEHKIIATypa U U30MEPHSL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-THOpUIM3aLns aTOMHBIX
opOutaneil yriepoaa. dusnueckue CBOWCTBA AJIKWHOB. XUMHUYECKHE CBOMCTBA: PEAKIIUU
MIPUCOEIMHEHHUS], TUMEPU3ALIMY U TPUMEPU3ALUU, OKUCIEHUS. KHCIIOTHBIE CBOMCTBA AIKUHOB,
MMEIOIINX KOHIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBIE peakliuy Ha TPOHHYIO CBsI3b. CrocoObI
IIOJIyYEHUS M IPUMEHEHHE AJIKMHOB.

ApomMartuyeckue yriaeBoaopoAsl (apeHsl). ['omonoruueckuid psii apeHoB, oOmas
dbopmyna, HOMEHKJIATypa U H30MEpHUs. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH307a. DPU3nYecKre CBOWCTBA apeHOB. XMMHUUYECKHE CBOMCTBA OEH30/1a U €ro
TOMOJIOTOB: pEaklM{ 3aMeIleHuss B OCH30JbHOM KOJIbLIE U YIJIEBOJAOPOIHOM pauKaie,
peakuuu TNPUCOECTUHEHMs, OKHUCJIeHHe romojoroB Oenzona. [lpeacraBnenune 00
OpPUEHTHUPYIOIIEM JCUCTBUN 3aMECTUTENICH B OEH30JIbHOM KOJIbIE HA MPUMEPE AJKHIIbHBIX
paanKaIoB, KAPOOKCHIBHON, THAPOKCUIILHOM, aMUHO- U HUTPOTPYMIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XMMHYECKHX CBOMCTB crupona. llomumepuzauust cruposa. CrnocoOsl
MIOJIyYEHUS M IPUMEHEHHE ApOMATHUYECKUX YIJIEBOIOPOOB.

[Tpupoausriii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ nmpoucxoxnenne. KameHnHbIi
YIoJb U NPOAYKTHI ero nepepadoTku. CrnocoObl nepepadoTku HeTH: meperoHka, KpeKuHT
(TepMHUYECKU, KAaTATUTUYECKUM ), puOpMUHT, upoin3. [IponykTel nepepadoTku HEPTH, UX
MPUMEHEHUE B MTPOMBIIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TAJOTE€HIIPOU3BOAHBIX YTJIEBOAOPOIOB. Peakuuu 3aMmelneHus
rajJioreHa Ha THAPOKCOTPYIIY, HUTPOTPYyNIy, LUAHOTPYIIy, aMUHOTrpynny. /lelictBue Ha
rajoreHIIPOM3BOAHBIE BOJHOIO M CHUPTOBOrO pacTBopa wi€nouu. Bsaumonencrsue
JUTAJIOTCHAJIKAHOB C MarHueM U IUHKOM. [IoHATHE 0 METaUI00OPraHNYECKUX COECIUHEHUSX.
Hcnonp30BaHne TajJoreHNpPOM3BOAHBIX YTIEBOJOPOAOB B OBITY, TEXHMKE U MPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHBIE METOJbl W3YYEHHsS BEIIECTB M HUX MPEBPALICHUI: H3y4YCHUE
(¢u3MYEeCKUX CBOWMCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTb), Kay€CTBEHHBIX  PEAKIIHiA
YTIIEBOIOPOAOB PA3IMUHBIX KJIacCcOB (00eciBeurBaHre OPOMHOI WM HOAHOM BOJBI, PACTBOPA
[epMaHraHaTa Kajaus, B3aUMOJECHCTBHE AalleTHJIEHa C aMMHA4HbIM pPAacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHApYKEHUE YTIIepoaa U BOJIOPO/Ia B OPraHUYECKHUX BEIIECTBAX,



MOJIydeHUE STUJICHA U M3YYCHHE ero CBOWCTB, O3HaKOMJIeHHE ¢ koyuieknusmu «Hedts» u
«Yrompy, C o0pa3lamMu TUTaCTMAacC, KAay4yKOB M PE3WHBI, MOJCITUPOBAHHE MOJECKYI
YTJIEBOAOPO/IOB U TAIOT€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciaopoacoaepxkamme opranuyeckue coeJHHEHUsI.

[IpenenvHble oHOATOMHBIE cUPTH. CTpoeHHE MOJEKYJ (Ha MpUMEpPEe METaHoJia U
sTaHosia). ['omosornueckuii psg, obOmas QopMyna, HW30Mepus, HOMEHKJIATypa |
knaccupukanus. Ouznyeckue cBONCTBA MpeIeTbHBIX 0JIHOATOMHBIX CIIUPTOB. BomopoaHbie
CBA3UM MEXIY MOJIEKYJlaMUd CIHPTOB. XHMMHUYECKHE CBOMCTBA: pPEAKIUU 3aMeElIeHUS,
JeruipaTaliii, OKHUCJICHHUS, B3aUMOJICUCTBHE C OpPraHUYeCKUMU M HEOPraHMYECKUMU
kucinotamMu. KadecTBeHHas peakius Ha OJHOATOMHbIE COUPTHL. JleHcTBUE 3TaHONIA U
ME€TaHoJIa Ha opraHu3M desnoBeka. CrocoObl MOJIydeHUS U TPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie >¢ups, HOMeHKIarypa u uzoMepusi. OcCOOEHHOCTH (PUINYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaToMHbI€ COUPTHI — ATUJICHTJIUKOJb U TAULEPUH. DUBMUECKUE U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEILCHHS, B3aUMOJICUCTBUE C OPTraHUYECKUMU M HEOPTaHUYECKUMHU
KHCJIOTaMH, KauyeCTBEHHAas peakuus Ha MHOroaTomMHele cnuptel. IIpencraBienue o
MEXaHU3ME peaKIUil HYKICOPWIbHOro 3aMenieHus. JlelicTBUEe Ha OpraHu3M 4YeJIOBeKa.
Cnoco0bI mosy4eHus: U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJEKYJIbI, B3aUMHOE BIUSHUE TUIPOKCOTPYIINBI U OCH30JHbHOTO
anpa. @Pusnueckue cBoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKUX CBOWCTB (peHoIa.
KauectBennnie peakuuu Ha ¢eHosl. TokcuyHocTh (eHosa. CrnocoObl TMONMydeHUs U
npumeHeHue dpenona. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COEAMHEHUS — albJETUJbl W KETOHBIL. JIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW TPyIIibl. ['OMONOrHYecKue pslibl aJIbJETUIOB U KETOHOB, oOmas (opmyia,
n30Mepusd U HOMEHKIIaTypa. Duznyeckre CBOMCTBA aJbJCTHUI0B M KETOHOB. XHUMHUYECKHUE
CBOWCTBA albJECTH/IOB U KETOHOB: peakUWu npucoeanHeHus. OKUCIEHUE allbJETU0B,
Ka4eCTBEHHbBIC PEaKIMU Ha ajabAeruabl. CrocoObl MOJydeHUs: U MPUMEHEHUE albICTUI0B U
KETOHOB.

OIHOOCHOBHBIE TpeieSIbHbIC KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS MOJIEKYJ
KapOOHOBBIX KHUCIOT. M3omepust 1 HOMeHKIaTypa. PU3NUYECKre CBOWCTBA OJHOOCHOBHBIX
MpPEACIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOMHBIE CBSI3M MEXKIYy MOJEKyJIaMH KapOOHOBBIX
KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, PEAKIIUs dTepUPUKAIIUN, PEAKIIHH C
y4acTUEM YIJIEBOAOPOAHOTO paaukana. OCOOCHHOCTH CBOMCTB MYPaBbUHON KHCIIOTHI.
ITonaTre O MPOM3BOJHBIX KapOOHOBBIX KHCJIOT — CJIOXHBIX d(dupax. MHoroobpasue
KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX U apOMATHIECKUX KapOOHOBBIX
KHUCJIOT, JTUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraButenu BBICIIUX
KapOOHOBBIX KHUCJOT: CT€APUHOBAs, NAJIbMUTUHOBAS, OJIEMHOBAS, JUHOLEBAS, TUHONEHOBAS
KUCIOThL. CrocoObl MOMyYeHUs U IPUMEHEHHUE KapOOHOBBIX KUCIOT.

Crnoxuble 2¢upsl. ['oMonorudeckuit psia, odmas Gopmysia, n30Mepusi © HOMEHKJIATypa.
Pu3N4EeCKUe U XUMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIIOW U IIEJTOYHOU Cpelie.



Kupsl. Ctpoenue, puznueckue U XUMUYECKHE CBOMCTBA )KMPOB: THIPOJIN3 B KUCION U
menouyHor cpene. OCcoOEHHOCTH CBOMCTB KUPOB, COJAEPKAIIMX OCTATKU HEMPEIETbHBIX
AKUPHBIX KUCTOT. JKUpBI B pupo/Iie.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIECE JCHCTBHE.

OO6mrast xapakTepucTuka yrieBofoB. Kiaccudukarus yrieBogoB (MOHO-, JHW- |
nosmcaxapuabl). MoHocaxapuIsl: IIII0K03a, GPyKTO3a, ralakro3a, pubo3a, 1e30Kcupuodo3a.
dusnyeckue CBOWCTBA M HaxoxJaeHue B mnpupoge. PorocuHTe3. XUMHUUECKHE CBOMCTBA
TJIIOKO3bI: PEAKIMM C YYacTHEeM CIUPTOBBIX U albJETHJAHONW TpPYII, CIUPTOBOE U
MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHue TIiIoKo3bl, €€ 3HaueHUE B KU3ZHENEATEIbHOCTH
opranu3Mma. Jlucaxapuael: caxapos3a, MajabTO3a M JiakTo3a. BoccTaHaBiuBarolmue Hu
HEBOCCTaHaBJIMBalolMe aucaxapuisl. ['uaponus nucaxapunoB. HaxoxeHue B mpupojie u
npuMeHeHue. [lonucaxapupl: Kpaxmal, TIIMKOTEH U LeUT0103a. CTpOeHHE MaKpOMOJIEKY
KpaxMaJia, TJIMKOre€Ha M LeJuitono3bl. Du3nueckue CBOMCTBA Kpaxmalia M UEUIOJIO03BI.
XUMUYECKHE CBOMCTBA Kpaxmasa: TUAPOJIN3, KaueCTBEHHAs Peakius ¢ HoJI0M. XUMUYECKUE
CBOMCTBA IIEJUIIOJIO3BI: TUJPOJIM3, MoJydeHue »hupoB 1ewmono3bl. I[lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIM MIENK).

DKCIEpUMEHTAIbHBIE METO/IbI U3YUEHHS BEIIECTB U UX MPEBPAIICHUN: pACTBOPUMOCTh
Pa3JIMYHBIX COUPTOB B BOJE, B3aHMMOJICMCTBUE 3TAaHOJ]A C HATPUEM, OKUCJIEHUE STHUIIOBOTO
CIIUpTa B aJbJCTHJl Ha PAacKAJIEHHOM MEIHOW MPOBOJIOKE, OKHCJICHHE 3THJIOBOTO CIHUpPTA
JTUXPOMATOM KaJivsi (BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB), KAYECTBEHHBIE PEaKIIUU
Ha anpneruapl (¢ ruapokcunom nuammuHcepebpa(l) um ruapoxkcumom memu(ll)), peaxius
rimiepuHa ¢ ruapokcuaoM menu(ll), xumuyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICUCTBHE pacTBOpa ITIOKO3bI ¢ ruapokcuaom menu(ll), B3anmoseiicTBrue kpaxmana ¢
MOJIOM, PELICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMaM «CrupThl U heHoIbI», «KapOoHOBbBIE
KHUCJIOTHL. ClI0KHBIE 3(DUPBI».

A30TCoAep:Kale OPraHnvecKne CoeTuHEeHU .

AMHMHBI — OpraHMuYeckhe TMpOU3BOJHbIE ammuaka. Kiaccudukanus aMHHOB:
anudaTUuyecKue W apoMaTHUYEeCKHUe, TEpBUYHBIC, BTOPUYHbIE W TpeTuuHblie. CTpoeHue
MOJIEKYJI, oOmas popMyra, n3oMepusi, HOMEHKJIATypa U (Pu3nuecKrue CBOMCTBA. XUMHUUECKOE
CBOMCTBa anu(aTUYeCKUX aMUHOB: OCHOBHBIC CBOMCTBA, aJKUJIMPOBAHUE, B3aMMOJCHCTBHE
MEPBUYHBIX AMUHOB C a30TUCTOMN KUCIOTON. COU anKUIaMMOHHS.

AHWIMH — TpEeACTaBUTE]Ib aMHHOB apoMarthdeckoro psga. CTpoeHue aHUIIMHA.
B3anmHoe BiMsiHUE TPYIITT aTOMOB B MOJIeKYJie aHmInHA. OCOOEHHOCTH XMMUYECKUX CBOMCTB
anunuHa. KauecTBeHHbIE peaknuu Ha aHWIMH. CrHocoObl TOJIY4YEeHHS W TNPUMEHEHHE
anudarryeckux aMuHoB. [logyyeHne aHniIHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa u uzomepus. OTaenbHble NPEACTABUTENHA  O-
AMHHOKHCJIOT: TIMUYH, anaHuH. OU3nYeCcKre CBOMCTBA aMUHOKHUCIIOT. XMMHUYECKUE CBOMCTBA
AMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COEAMHEHHM, peakiusi MOJIUKOHACHCAIINH,
oOpa3oBaHue NeNTUAHOM cBs3U. bruosornueckoe 3HaueHre aMUHOKUCTOT. CUHTE3 ¥ THIPOJIN3
MENTH/IOB.



benku xak mpupomnbie momumepsl. [lepBuuHas, BTOpUYHAs UM TPETHYHAS CTPYKTypa
0enKkoB. XMMHYECKUE CBOMCTBA OCIIKOB: TUAPOJIN3, ICHATYpAIUsl, KAYECTBEHHBIE PEaKITUU Ha
O€JIKH.

DKCIepUMEHTAIbHBIE METObl M3YUYCHHUs BEIIECTB M WX IPEBpalleHUN: pacTBOPEHHUE
OEJIKOB B BOJIE, ICHATYpalysi OEITKOB MPU HATPEBAHWH, IIBETHBIE PEAKIINH HAa OCIIKH, PEIICHHE
AKCIIEPUMEHTAILHBIX 3a7a4 M0 TeMaM «A30TCOJEpKallie OPTaHWYECKUE COCAMHCHUSI» U
«Pacno3naBaHHe OpPraHUYCCKUX COCITUHCHUI.

BbicokoMo1eKyJIsIpHbIE COeTHHEHUSI.

OCHOBHBIC TIOHATHS XUMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMeEp,
CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPHU3AlUU, CPEAHsIS MOJICKyJsipHas mMacca. OCHOBHBIC

MECTOObI CHHTC3a BBICOKOMOJICKYJISIPHBIX COeI[I/IHeHI/Iﬁ — IMoJIMMCpH3aus n
IIOJIMKOHACHCAI M.

HOHHMGpHBIG MaTCpHUaJibl. [InacTmaccel (HOJII/IZ)TI/IJIGH, ITOJIUITPOIINJICH,
IMOJIMBUHUJIXJIOPH A, IMOJIMCTHUPOII, MMOJIMMCTHUIIMETAKPHJIAT, HOJ'H/IKap6OHaTBI,

MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AIUs U IEpepadOTKa IIACTHKA.

DOnacToMepbl: HaTypalbHbIA KaydyK, CHHTETHYECKHME Kaydyykd (OyTagueHOBBIMH,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIe (XJI0MOK, IEPCTh, MIETK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsbl cnenuanbHOrO Ha3zHaueHWs (Te(IJIOH, KeBJap, BJIEKTPONPOBOASIIME
MOJIUMEPHI, OMOpa3ziaraeMblie OJIUMEPHI).

OKCnEepUMEHTAIBHBIE METO/IbI U3YUECHHS BELIECTB U UX NTPEBPALCHUI: O3HAKOMIIEHHUE C
oOpa3amMi MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIJaCTMAcC, Kay4dyKOB, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue m1acTMacc U BOJIOKOHY.

Pacuérnbie 3anaum.

HaxoxneHue MoJeKkyJIsspHOW (QOpMyJibl OPraHUYECKOTO COEIMHEHUS 10 MacCOBBIM
JO0JISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXACHHUE MOJIEKYJISPHONH (HopMyIIbl
OpraHUYeCcKOro COEQUHEHUs Mo Macce (00bEMY) MPOIAYKTOB CrOpaHUs, MO KOJUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/WIM UCXOAHBIX BEILECTB, YCTAaHOBJIECHUE
CTPYKTYpHOU (hOpMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WJIU
CHIOCOOOB TOJIyu€HUs, OMpeeieHHe oMU BBIXOJA MPOAYKTAa PEAKIUH OT TEOPETUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MmexxnpeaMeTHbIX CBsI3el MPU U3yYeHUH opranuueckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUMN, TaK U
MOHSTUH, IPUHATHIX B OTAEIBHBIX NPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecCTBEHHO-HAYUYHBIE MOHATHUS: SBJICHUE, HAYYHBIH (PakT, THUIOTE3a, TEOpus,
3aKOH, aHaJu3, CUHTE3, Kiaccupukauus, HaOIOAEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEb,
MOJICIIMPOBAHUE.

®usuka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTUYECKUN
YpPOBEHB, BEIIECTBO, TE€JO0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, GU3NYECKUE BETMUNHBI,
€IMHULIBI U3MEPEHUS1, CKOPOCTb, SHEPTUS, MACCA.



buonorus: knerka, opraHusM, 3KocucTemMa, onocdepa, MeTaboanu3M, HaCJIeICTBEHHOCTD,
aBTOTPO(MHBIN U TeTepOTPO(DHBINA THN MUTaHUsA, OpokeHHe, (POTOCUHTE3, JbIXaHHUE, OCIKH,
YTJICBOIBI, )KUPHI, HyKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mosie3HpIe NCKOMAEMbIE, TOTUIHBO.

TexHoNOTHSA: MHINEBBIC MPOAYKTH, OCHOBBI PAIMOHAIBHOTO IMHTAHHS, MOIOIIHEC
CpelCcTBa, MaTepUaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTrOMHBIX slep. XuUMHYecKuil »dieMmeHT. WM3orombl. CrpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBBIE UHCIIA. DHEPIETUUECKUE YPOBHU U MOyPOBHHU.
Artomuple opOutamu. Kiaccudukamus XUMUYECKUX 3JIEMEHTOB (S-, pP-, d-, f-aieMeHTHI).
Pacnipenenenue 31€KTPOHOB 110 ATOMHBIM OpOUTAJISIM. DJIEKTPOHHBIE KOH(PUTypaLlK aTOMOB
AJIEMEHTOB TEPBOTO—YETBEPTOTO IMEPUOJOB B OCHOBHOM U BO30YXKJAEHHOM COCTOSHUH,
AJIIEKTPOHHBIE KOH(MUTYpPALIUUA HOHOB. DJIEKTPOOTPUIIATEIbHOCTb.

Ilepnogmueckuit 3axkoH u Ilepuognueckas cucrema XuUMHUYECKuX 3nemeHToB /J[.M.
MenpaeneeBa. CBsi3b NEPUOAUUYECKOTO 3akOoHa W llepmoamyeckoll CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM TE€OpHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB MO TPyMIaMm U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona [[.M1. Menneneena.

XuMHUeCKas CBA3b. BUIbI XUMUYECKON CBA3U: KOBAJICHTHAS, NOHHAS, METAUIMYECKASL.
MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBII W JOHOPHO-aKLENTOPHBIM.
OHeprusi U JiuHa CBA3U. lIoNsIpHOCTH, HANPABIEHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOM
cBs3u. Kparnsie cBs3u. Bogopoanas cBsizb. MexXMONEKyYIIApHBIE B3AUMOICUCTBUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTHM aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTpOEHHUEM (Ha MPUMEpPE COCIUHEHUN AJIEMEHTOB BTOPOTO
nepuoja).

[IpencraBienrie O KOMIUIEKCHBIX coeluHeHusix. (CocTraB KOMIUJIEKCHOTO HMOHA!
KOMILJIEKCOOOpa3oBaTesb, JIMTAHIbl. 3HAUYCHUE KOMIUIEKCHBIX coeauHeHui. [lonsrtue o
KOOPAWHAIIUOHHOW XUMUH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUA. THUMBI KPUCTAIIMYECKUX
PEETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonstne o pucnepcHbix cucremax. KMcruanbeie pactBopel. IlpeacraBnenue o
KOJUTOMTHBIX pacTtBopax. CrocoObl BHIPAKEHHsI KOHIIGHTPAIIMU PACTBOPOB: MAcCoBasi OIS
BEILIECTBA B pPACTBOPE, MOJISIPHAsA KOHIIEHTpauus. HachllieHHbIE 1 HEHACBIIIIEHHBIE PACTBOPHI,
pactBOopuMOCTh. Kpucramioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. | pUBHUATLHBIC HA3BAHUS
OTAEIBHBIX MTPEICTABUTEIIEN HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peaklMid B HEOPraHUYECKOW M OpPraHUYECKOM XUMUHU.
3aKOH COXpaHEHMS MacChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPALICHUS DHEPTUM IpU



XUMHUYECKUX peakuusax. TeroBble 3((EeKTsl XUMUYECKUX peakuuil. TepMoXxuMHuueckue
ypaBHEHHUSI.

CKOpOCTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT pa3IuYHbIX (HaKTOPOB.
['omoreHHbI€ 1 reTeporeHHsle peakuuu. Katanus u katanm3aTtopsl.

OOpatuMble U HeoOpaTHMbIE peakuuu. XUMUYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHs. DaKTOPHI, BIUAIONIUE HA TTOJOKEHHE XUMUUYECKOTO PABHOBECHS:
TeMIIEpaTypa, 1aBJICHUE U KOHLIEHTPAILIMK BEIIECTB, YUaCTBYIOIMKX B peakuuu. [Ipunuumn Jle
[TaTense.

Onektponutuueckass nucconuanus. CunbHble W cnadble 2eKTpOoJuThl. CTEneHb
nucconuanuu. Cpeqa BOJIHBIX paCTBOPOB: KUCTIOTHAS, HEUTpalibHAs, IeouHast. Bogopoaubrit
nokaszaresnb (PH) pactBopa. I'maponus cosneid. Peakuyu nonHHoro ooMeHa.

OKHUCINTENBLHO-BOCCTAHOBUTENIbHBIE peakiuuu. CteneHb OKucieHus. OKucauTenb u
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUSI U BOCCTAHOBJICHUS. BakHEUIINE OKUCIUTENU U
BOCCTAHOBUTENU. MeToA 3JEKTPOHHOro OajaHca. DJEKTPOJU3 PAcTBOPOB U PaCIUIABOB
BEILECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M UX NPEBpAICHUN: Pa3IOKEHUE
MEPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa, MOAEIN KPUCTANIMYECKUX PEUIETOK,
MPOBEICHUE pEaKlUid HMOHHOrO OOMEHa, OMpeNeJeHUE Cpelbl PACTBOPOB C IMOMOIIBIO
WHJIUKATOPOB, U3YUCHUE BIUSIHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peakiuu
Y TIOJIO’KEHUE XUMUYECKOTO PaBHOBECHSI.

Heoprannuyeckasi xumusi.

[Tomoxenne HemetamoB B I[lepuoamyeckon cucreme XuMuueckux 3yemeHtoB JI.H.
MenneneeBa U1 0COOEHHOCTH CTpPOCHHSI MX aroMoB. dusnyeckrne CBOWCTBA HEMETAJJIOB.
AJI0TpOIUS HEMETAUIOB (Ha MpUMEpPE KUCIIOpoia, cephl, hocdopa u yriaeposa).

Bonopoa. [Tonyuenue, ¢pusnyeckre u XMuMUYECKUE CBOMCTBA: PEaKIUU C METaJUIaMH U
HEMETaJllIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuibl. TOIUIMBHBIE 3JIEMEHTHI.

l"anorensl. Haxoxnenue B mpupojie, CocoObl MoaydeHust, GU3nUecKue U XUMUUECKHE
CBOMCTBA. ['aloreHOBOIOpOIbI. BaxkHeme KUCIOPOACOACPKAIIUE COEAUHEHNS TAJIOTEHOB.
JlaGopatopHbIe U TPOMBIIIJIEHHBIE CIIOCOOBI MOJMy4YeHUs rajoreHoB. [I[puMeHeHre rajJoreHoB
U UX COCIMHCHUM.

Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIJIEHHBIE CIIOCOOBI TTOJIYYSHHS KUCIOPOa.
du3nyeckue U XUMHUYECKHE CBONCTBA W MPUMEHEHHE KHUCIOpoJa M o30Ha. OKCUIbI U
MIEPOKCH/IBI.

Cepa. HaxoxJeHue B TpHUPOJIC, CHOCOOBI MOJTy4YeHHs, (PU3NUECKHEe M XUMHUUYECKHUE
cBoiictBa. CepoBogopon, cynbduasl. Oxcup cepoi(1V), okcun cepoi(VI). Cepructas u cepras
KUCJIOTBI U uX coir. OcOOCHHOCTH CBOWCTB CEpHOW KHUCIOTHL. lIpmmeHeHMe cephl u e€
COEMHECHUMU.

A3zor. Haxoxnenue B Hpupoje, CIOCOObl MONy4YeHHs, (PU3UUYECKUEe U XUMHUUYECKHE
cBoricTBa. AMMUaKk, HUTpUbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAsl KUCJIOTHI U UX COJIH.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IprMeHenne a3oTa u ero COeNMHEeHUA. A30THBIC
yaoOpeHus.



®dochop. Haxoxxnenue B mpupojie, crmocoObl MmoaydeHus, GU3ndecKue U XUMUYECKHE
cBoiictBa. Dochunpl u Pochun. Oxcuasl docdopa, dochopHas kuciotra u €€ Coiu.
[Tpumenenue dhocdopa u ero coenuneruit. ®ochopHbie ya100peHUs.

VYriepoa, HaxoxJeHuWe B Mpupoje. AIoTponHble Moaudukanuu. Puznyeckue u
XMMHUYCCKHE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriepoaoMm. Okcua yraepoaa(ll),
okcup yriepona(lV), yronpHas kucinora u €€ cond. AKTUBUPOBAHHBIA YToOJib, aACOpOLIMS.
Oynnepensl, rpadeH, yriepoaHble HAHOTPYOku. [lpuMeHeHHMe TPOCTHIX BEUIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTMHEHUHN.

Kpemunii. Haxoxaenue B mpupoe, crnocoObl noaydeHus, GU3n4eckue U XUMUYECKHe
cBoiictBa. Okcuna kpemuus(1V), kpemMHueBass KUCIIOTa, CHIIMKAThL. [I[puMeHeHrne KpeMHHs U
ero coequHeHnil. CTEKI0, ero noJiy4eHue, BUIbl CTEKIIA.

[Tonoxxenne wmeramwioB B llepuoandeckol CUCTEME XHUMHYECKHX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOCHMS DJEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme Qusndeckue
CBOMCTBa MeTaJIOB. [[puMeHeHre MeTamuioB B ObITY U TexHUKe. CIIJIaBbl METAIIIOB.

DNEKTPOXUMHUUECKUNA PSSl HampspKeHu MeTtawioB. OOmIue crnocoObl MOTyYEeHHS
METAJJIOB: TUJIPOMETAIUTYPIrusi, MNUPOMETAIUTYprus, »sieKkTpoMetaiutyprus. IloHstue o
KOppo3uu MeTaJioB. CriocOOBI 3aIIUTHI OT KOPPO3UH.

O6mas xapakrepuctuka MetayioB |A-rpynmsl [lepuonnyueckoit CUCTEMbI XUMHUYECKUX
aneMeHTOB. HaTpuii 1 kanuii: nojydeHue, pu3nyeckre 1 XMMUYEeCKre CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mas xapakrepuctuka MmetayioB ||A-rpynmet [leproandeckoii cCUCTEMbl XUMHUYECKUX
AJIEMEHTOB. MarHuii W KajblMi: TMOoJy4yeHue, (U3udecKkue MU XHUMHUYECKHE CBOICTBA,
MPUMEHEHUE TPOCTHIX BEMIECTB U HMX coenuHeHuid. JKECTKOCTh BOJBI U CHOCOOBI €&
yCTpaHEHHS.

ATIOMHHMIL: TIOJTy4eHHEe, PU3NYECKHEe U XMMUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIIECTBA M €r0 COeNMHEHHH. AMGOTEpHbIE CBOMCTBA OKCHJA U THUIAPOKCHIA ATIOMHUHUS,
TUAPOKCOKOMILIIEKCHI ATTFOMUHHSL.

O6mas xapakTepucTuka MeTamuioB nodounbix noarpynm (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMUUECKHUX DJIEMEHTOB.

du3nvecKre U XUMHUYECKHUE CBOMCTBA XpOMa U €0 coeMHEHHN. OKCUIBI U THIPOKCHTBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsel u 1uXpomaThl, UX OKUCIUTEIbHBIE CBOWCTBA.
[Tonydenue u IpUMEHEHHE XpOMa.

DOU3NYECKNE U XUMHUYECKHME CBOKWCTBA MAapraHia U €ro COCAMHEHUU. Baxueunmue
coenunenust Mapranma(ll), mapranua(lV), mapranua(V1) u mapranma(VIl). Ilepmanranar
KaJIMsl, €r0 OKUCIIUTEIIbHbIE CBOMCTBA.

du3nvecKre U XMMUYECKHUE CBOMCTBA *keje3a U ero coeinHeHui. OKCUIbl, THIPOKCHUIbI
u conu xene3a(ll) u sxxeneza(lll). [Tonyuenue u npuMeHeHUE KeJe3a U €ro CIJIaBOB.

DOU3N4YEeCKue M XUMHYECKHE CBOMCTBA Meau U €€ coenuHeHui. Ilomydenue wu
IIPUMEHEHUE MENIU U €€ COCTMHEHUM.

[uuk: momyudeHue, (uU3MUECKHEe M XUMHYECKHE CBOMCTBa. AMQOTEpHBIE CBOWCTBA
OKCHJIa W THUJIPOKCHJIA IMHKA, TUJIPOKCOKOMIUIEKCHI HUHKA. [IpuMeHeHue IMHKa U €ro
COEIMHEHUM.



OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MX MPEBPALLECHUN: H3yYEHHE
o0pasoB HEMETAIOB, TOpeHHe cepbl, Pocdopa, kKenae3a, MarHus B KUCIOPOJAE, U3YUCHHE
KOJUIEKIIMU «MeTauibl U CIUIaBbD), B3aWMOJCHCTBHE ILEJIOYHBIX U IIEIOYHO3EMEJIBHBIX
METAJIJIOB C BOJOM (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUATIOB), B3aUMOJICHCTBUE LINHKA U
JKeJe3a ¢ pacTBOPAMM KHCIJIOT M IIENOYEH, KAa4eCTBEHHBIE PEAaKUMM HAa HEOPraHWYECKUE
AQHUOHBI, KATHOH BOJOPOJA U KATUOHBI METAJUIOB, B3AUMOJAECUCTBAE THIPOKCHUIOB AIIFOMUHMS
U [IMHKA C PaCTBOPAMH KHCIIOT U IIEJIOYEH, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a7a4 110 TEMaM
«T"anorens», «Cepa u €€ coequHEeHUs», «A30T U Pocop U UX COEAMHEHU», «MeTasuibl
[JIABHBIX MOArpyN», «MeTamibl TOOOYHBIX MOATPYIIID).

XuMHSA U )KU3HB.

Ponb xumuu B o0ecrieyeHun yCTOMYUBOIrO pa3BUTHA yesoBedecTBa. [IoHsATHE 0 HAyUHBIX
METOAAaX II03HAHUS W METOJOJIOTMM HAy4YyHOTO HcciaeaoBaHus. HaydHble NpUHIUIIBI
OpraHM3alM XHMHUYECKOro TPOM3BOACTBA. I[IpOMBINUIEHHBIE CIOCOOBI  MOJTYYEHUS
BAKHEWILIMX BEIIECTB (Ha MpUMEpE MPOMU3BOJCTBA aMMHUAKA, CEPHOM KUCJIOTHI, METAHOJA).
[IpombllIEHHBIE CHOCOOBI MOJYYEHHS METAUIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHUE
OKpY’Kalollled cpelbl U €ro mnocienctBus. Ponb XxuMuu B 00€CIEYEHUH SHEPreTHYECKOM
0€301MacCHOCTH.

Xumusl U 310poBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. IIpaBuia ucCnosib30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Pojb XMMUM B pa3BUTUN METULIUHBI.

XWMHSI TUIIU: OCHOBHBIE KOMITIOHEHTHI, MUILEBbIE T00aBKU. PoJib XMMuM B 0OecrieueHnH
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u napdromepusie cpeactBa. beitoBas xumus. [IpaBuna 6e3omacHOro
MCIIOJIb30BaHUs IPEnapaToB ObITOBOW XUMHH B MTOBCEAHEBHOMN KU3HHU.

XUMHSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHbIE MAaTEpHAIbI (LIEMEHT, OETOH).

XUMHS B CEJIbCKOM X034iicTBe. OpraHu4ecKue 1 MUHEPAJIbHbBIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKH, CTEKJIO, KepaMHKa. MaTtepuasl
IUIsL 2NIeKTpOoHUKK. HanoTeXHOMOrNu.

Pacuétnrble 3amaun.

Pacuérel: Macchel BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM OOBEMY OAHOTO M3 Y4YaCTBYIOIIMX B pEAKIMM BELIECTB, Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOJAYKTOB PEAKIMH, ECIIM OJTHO U3 BELIECTB UMEET PUMECH, MACCHI
(06bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIM OAHO U3 BELIECTB JaHO B BUJE
pacTBOpa C OIPENETIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEILIECTBA, MACCOBOMU HOJIU U
MOJISIPHOM KOHLEHTpPAallMM BELIECTBA B PAacTBOpPE, IOJIM BBIXOJA MPOAYKTa PEAKUHUH OT
TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3EH IPU U3YYEHUHU OOLIEN U HEOPTaHUYECKOW XUMHUH
B 11 kiacce ocylecTBIE€TCS 4Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
IOHATHUH, TaK U IOHATUH, IPUHATHIX B OTACIIBHBIX IIPEIMETAX €CTECTBEHHO-HAy4YHOIO [IUKJIA.

OO01ue ecTecCTBEHHO-HAYUYHBIE MOHATHUS: SBJICHUE, HAYYHBIH (akT, THUIOTE3a, TEOpus,
3aKOH, aHaju3, CHUHTE3, KiIacCupUKalus, TMNEePUOJUYHOCTh, HAOIIOJCHUE, H3MEPEHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.



dwusuka: mMaTepusi, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, NMPOTOH, HEHTPOH, HWOH,
W30TOIIbI, PAINOAKTUBHOCTD, MOJICKYJIa, SHEPTeTUICCKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHME BEIECTBA, HJACAJIbHBIA Ta3, (U3NYCCKUE BEIMYUHBI, CIMHHIIBI
HU3MEPEHHMSI, CKOPOCTh, SHEPIHs, Macca.

buonorus: kneTka, opraHu3M, 3KOCHUCTeMa, Owocdepa, MeradoiM3M, MakKpo- H
MHUKPO3JICMEHTBI, OCITKH, JKHAPBI, YIIIEBOJbBI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTBI, TOPMOHBHI,
KPYTOBOPOT BEILICCTB M IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MUHEpaIbl, TOPHBIC TIOPO/IbI, ITOJE3HBIC HCKOIIAEMBbIE, TOTLINBO, PECYPCHI.

TexHomorus:  XUMHUYeCKassh  IPOMBIIUICHHOCTh,  META/UIyprusi, CTPOMTEIbHBIC
MaTepHaJIbl, CEIbCKOXO3SMCTBCHHOE  IPOW3BOJCTBO, IHIICBAs  IPOMBIIUICHHOCTD,
dapmareBTHUECKass POMBINUICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX IIPEaparos,
MIPOM3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEPHAJIOB,  JJCKTPOHHAS  IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHN HA
YIJIIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOoTBeTCTBHM C CHCTEMHO-JIEATEIHPHOCTHBIM TOJXOJA0OM B CTPYKTYpPE JTUYHOCTHBIX
pPE3yIBTATOB OCBOCHHS IpeaMeTa «XWMHS» Ha yYpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS
BBIZICICHBI  CIIEAYIOIINE COCTABJISAIONIME. OCO3HAHWE OOYYarONIMMUCS  POCCHUHCKOMN
IrPXIAHCKOM HJACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOTNIPE/ICIICHUIO;, HaJW4YMe MOTHUBAIMU K OOYyYEHHI0; TOTOBHOCTh M CIOCOOHOCTH
00yJarommxcsi PyKOBOJCTBOBAThCA NPHUHSATHIMU B OOIIECTBE IMpaBWIaMH M HOPMaMH
MOBEJICHUS; HAJIMYKE ITPABOCO3HAHUS, YKOJIOTHYECKOU KYJIbTYPhI; ClIOCOOHOCTh CTaBUTH 1EJIN
Y CTPOUTH KU3HEHHBIC TUIAHBI.

JIngHOCTHBIC PE3yIbTAaThl OCBOSHUS ITPEAMETA « XUMUSD» OTPakaroT C(hOPMUPOBAHHOCTD
OTbITa TIO3HABATEIBLHOM M TMPAKTUYCCKOW JEATEILHOCTH OOYydYarolmuXxcs B Mpoliecce
peanuzaiuu 00pa3oBaTeIbHON NEATCIBHOCTH.

JIngyHOCTHBIE PE3YIbTAThl OCBOCHUS ITpeAMETa « XUMUSD) OTpakaroT ChOPMUPOBAHHOCTD
OTbITA TIO3HABATEIBLHOM M MPAKTUYECKOW JESATEIBHOCTH OOYydYaroluxcs B Mpolecce
peanuzauu 00pa3oBaTeIbHON AEATEILHOCTH, B TOM YHCIIC B YACTHU:

1) rpaxaaHCKOro BOCIUTAHUSA .

OCO3HaHMSI O0YYAIOIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKCHUS
K 3aKOHY U MPaBOIOPSIKY;

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMAaX M MpaBUJaX MEKJIUYHOCTHBIX OTHOILIEHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH NIPH CO3JAaHUU YYCOHBIX
MPOEKTOB, PEIICHUH YUYE€OHbIX M TIO3HABATEIbHBIX 3aJ]a4, BBHIIOJHEHUU XUMHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPHUHUMAaTh MOTHBBI, HAMEPEHHsI, JIOTHKY M apTryMEHTHI
JPYTUX MPU aHATU3E PA3TUYHBIX BUJIOB YU€OHOH ACSATEIHHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA

IIEHHOCTHOT'O OTHOIIEHUSI K MCTOPUUECKOMY M HAyYHOMY HACJIEANI0 OTEYeCTBEHHOMU
XHUMUU,

YBaKEHHUS K TMPOIIECCY TBOPYECTBA B OOJACTH TECOPUU U MPAKTHUECCKOTO MPHIIOKCHUS
XUMUHU, OCO3HAHUS TOTO, YTO JIAHHBIE HAYKH €CTh PEe3yJbTaT JIUTEIHHBIX HAOJIOICHUH,
KPOIOT/IMBBIX KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca U I03HABATEJILHBIX MOTHUBOB B IMOJYYCHUH U TIOCIEAYIOIIEM aHaJIu3e
uH(OpMaIIMK O NMEePEIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OIIGHMBATh CHUTYyallUM, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;



TOTOBHOCTH OIIEHMBATh CBOE IMOBEJACHUE U MOCTYNKHU CBOMX TOBAPHUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEN 3/I0pOBOTO M 0O€30MacHOro 00pasza >KU3HU, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3NYIECKOMY M IICUXUIECKOMY 370POBBIO;

coOMIoICHNS TTpaBUJI 0€30MacHOr0 OOpaIIeHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHON
KU3HU, B TPYIOBOU JEATEIIBHOCTH;

NOHUMAaHUSl IIEHHOCTU TMpaBWUJI HHJIWBHUIYAIbHOTO W KOJUJIEKTUBHOTO O€30MacHOIo
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOJEH;

OCO3HAHMSI TOCJEACTBUNA U HEMPUSTUS BPEAHBIX MPUBBIUEK (YHIOTPEOICHUS AJIKOTOJS,
HapKOTUKOB, KypEeHHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIBCKON JIESITEIIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad COIMaIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3Y4YEHHUIO Tpodeccuil pa3iuyHOro pojaa, B TOM YUCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHU 110 XUMUH;

YBOXKECHUS K TPYAY, JIOJISIM TpyJia U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJIMBUAYAIBHOW TpaeKTOpUU OOpa3oBaHUs,
Oynymeir mpodeccun u pealn3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJOTUYECKH  11e1IeCO00pa3HOr0  OTHOUIEHUS K MPUPOJIE KaK  HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS  TJIOOATBHOTO  XapakTepa  OKOJOTUYECKUX  NpoOieM,  BIHSHHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HAaHMUSI HEOOXOJUMOCTH HCIOJIB30BAaHUSA JOCTH)KCHUNW XUMHUH [IJI1  PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOOTNOIH30BaAHNUS;

AKTUBHOT'O HETIPUSTHS JEUCTBUM, TPUHOCAIINX BPE] OKPYXKAIOIIEH NMPUPOTHON cperie,
YMEHHUS MIPOTHO3UPOBATh HEOJIaronpusTHHIE AKOJIOTHYECKHUE MOCJIEACTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJUYUsl PA3BUTOrO0 SKOJIOTHYECKOTO MBIIIJICHUS, AKOJOTHUUECKON KYyJIbTYphI, OIbITA
NEATEIbHOCTH AKOJOTMUECKON HaNpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHON, KOMMYHHMKAaTUBHOW M COLMAJIbHOM MPaKTUKE, CIIOCOOHOCTH M YMEHUs
AKTUBHO MTPOTUBOCTOSTH UILOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTUA HAyKH U
OOIIIECTBEHHON TPAKTUKH;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKH, OCO3HaHWS €€ poiu B (hopMupoBaHHUH
pPalMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3IaHUM [EJIOCTHOTO TMPEACTABICHUS 00



OKPYXaIEM MHpPE KAaK O €AWHCTBE NPUPOABI M YEJIOBEKA, B IO3HAHUMU IPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHUuH POOJIEM COXPAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUYMMOCTU XMMHH JIJIi COBPEMEHHOW IUBWIM3AIMU: B €€
I'YMAaHHCTHYECKOW HAMPaBIEHHOCTH U BAXKHOM POJIM B CO3IaHUH HOBOM 0a3bl MaTepUaIbHON
KyJbTYpbl, B PEIICHUH TJI00aTbHBIX MPOOJEM YCTOWYMUBOTO Pa3BUTHS UEIOBEUECTBA —
CBIPHEBOM, JHEPreTUYECKOM, MHIINEBOM M HSKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, 00ECIIEYEHUHN YCIOBUHN YCIIEUTHOTO TPYAa U IKOJOTHYECKH KOM(POPTHOMN KU3HU
KaXKJI0T0 4jieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOAOB ITO3HAHMS,
HCIIOJBb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCMOJIb30BaTh MOJIy4YaeMblE€ 3HAHMS
JUIsl aHaiu3a U OOBSACHEHUS SIBJICHUN OKpPYXKAIOMIEro MHpa M MPOUCXOASINIMX B HEM
W3MEHEHUHN, YMEHHUs JiellaTh 00OCHOBAaHHBIE 3aKJIIOUEHUsT HAa OCHOBE HAy4YHBIX (aKTOB U
HMMEIOIINXCS JaHHBIX C LIEJBIO [OJIYYECHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HKCIOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K NO3HAHUIO, UCCIEA0BATEIBCKOMN NEATEIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHUI0 HOBBIX 3HAHUM [0 XUMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM Tpylda B pa3MyHBIX cdepax npodeccHoHaIbHOM
JNEATEITBHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yabTaThl OCBOSHUS MPOTPAMMBI IO XUMHUH Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BKIIOYAOT:

3HaYUMBIC 11 POPMHUPOBAHUS MHPOBO33PECHHS 00YUAIOMINXCS MEXAUCIUTIIMHAPHBIC
(MexxmpenMeTHbIe) OOIEeHAyYHbIE TTOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U cienuduKy METOJO0B MO3HAHMSI, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPIHs, SBJICHHE, MPOIECC, CUCTEMa, HAyuYHbIH (HaKT, TPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTbH, 3aKOH, TEOpHS, HCCIeA0BaHNe, HAOIIOACHNIE, N3MEPEHHUE, SKCIIEPUMEHT U
IpyrHe);

VHUBEpCaJbHbIE  yueOHBIE  JCHCTBUS  (TMO3HABATEIbHBIC, KOMMYHHKATHBHEIE,
perynsTuBHbIE), oOecreunBaronme GopMupoBanne (YHKIMOHATBLHON TPAMOTHOCTH U
COLIMAJIbHON KOMIIETCHIINH 00yJarOInXCs;

CIIOCOOHOCTh ~ OOYYarOIIMXCSl  HCIOJh30BaTh OCBOCHHBIE  MEXAMCIUIIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHMS W YHUBEpCAJbHblE y4yeOHbIe ACUCTBHUA B TO3HABATEIHLHOM U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbie Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMUA YUCOHBIMU
M03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMU.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA



1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:

CaMOCTOSTENIbHO (DOPMYIIMPOBATh U aAKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpPENENIATh LEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHMUS,
COOTHOCHUTB PE3YyJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEJISIMHU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIACISIThH
XapaKTepHbIE TMPU3HAKU TMOHATHUM W YCTAHABIMBATH HUX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUSA JUIsl OOBSICHEHUS OTIEIbHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAaHUA M KPUTEPUM i KiIacCU(UKAIMM BEIIECTB M XMMHYECKHUX
pEaKLNi;

yCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXACHUS (UHIYKTUBHBIC, NEIyKTUBHBIC, MO aHAJIOTHH),
BBIABJISIT  3aKOHOMEPHOCTH WM NIPOTUBOPEUYHST B pPAcCCMATPUBAEMBIX  SIBIICHUSIX,
(dhopMyIHpOBaTh BHIBOJIBI U 3aKJIFOUCHUS,

MIPUMEHSTH B MPOLIECCE MO3HAHUS UCTIOJIB3YEMbIC B XUMUU CUMBOJIMUECKUE (3HAKOBBIE)
MOJIEH, MPeoOpa30BbIBATH MOJIEIbHBIC MPEJICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI)
aJIeMEeHTa, XUMHU4Yeckasi popMyiia, ypaBHEHHE XUMUUYECKON PEeaKINK — TP PEIICHUH Y4eOHBIX
MMO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSITh HA3BaHHBIE MOJICJIbHBIE MTPECTABIICHUS
JUTSL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YUAEMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUSA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

dbopMyMpoBaTh MENW W 3aJa4d HKCCIEAOBAaHHS, HCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSTENIbHO C(OPMYyJIMPOBAHHBIE BOIMPOCHl B KA4eCTBE WHCTPYMEHTAa IO3HAHUS U
OCHOBBI Jisi (DOPMUPOBAHMSI THUIMOTE3bl IO MPOBEPKE MPABWIHLHOCTH BbICKA3bIBAEMBIX
CYKIICHUM;

BJIQJICTh HABBIKAMHU CAMOCTOSTEJIBHOTO IUIAHUPOBAHUS M TMPOBEIACHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS  HAOJIOJaTh 3a XOJOM  IIpoiiecca,
CaMOCTOSATENIbHO MPOrHO3UPOBATH €0 pe3yjbTaT, POpMYyIHpPOBaTH OOOOIIEHHS] U BBIBOJBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAHUSI, COCTaBJISITh OOOCHOBAHHBIN
OTUY€T O MIPOJICIIAHHON paboTe;

mpuoOpeTaTh OMBIT YYECHUYECKOW HCCIIENOBATEILCKOW M TPOEKTHOW JIEeATEIbHOCTH,
MPOSIBJISIT CTIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METOAO0B MTO3HAHMUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHMKAX WHGOpMAIMK (HAYYHO-TIOMyJIsipHAs
IuTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE MMOocobms, pecypchl HHTepHETa),
aHAMM3UPOBaTh MHGOPMAIHMIO DPA3JIUYHBIX BUAOB W (POPM TPEACTABICHUS, KPUTHUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

GbopMyIMpOBaTH 3aMpPOChl U MPUMEHATHh Pa3IMYHbIE METOJbI MPHU MOUCKE U OTOOpe
nH(pOopMaIuu, He0OXOIMMOH JJIS BBHITTOJTHCHHSI YUEOHBIX 3a71a4 OMPEACIEHHOTO TUTIA;

MpUOOpETaTh OMBIT UCIOIB30BAHUS UH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOIOTHI
Y Pa3JIMYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMy TMpeacTaBiIeHUs HHGOPMALUU
(cxeMbl, rpauKH, JUarpaMmbl, TaOJUIIBI, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAy4YHbIM $3bIK B KAyeCTBE CpPEACTBA IpH paboTe € XUMHUYECKOU
UHpoOpManueil: TPUMEHATh MEXIpeIMeTHble ((PU3MUEeCKUEe U MaTeMaTUYECKHE) 3HaKu U
CUMBOJIBI, (hOpMyIIbl, a0OpEBHATYPBI, HOMEHKIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIE YHHBepPcadbHble yueOHbIe 1eiiCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI B XOI€ TUATIOTa W/UITN
JUCKYCCHUHU, BBICKA3bIBaTh UJIeH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHEHO
BBITIOJTHEHUSI IPEAJIOKEHHOM 3a/1a4u;

BBICTYTIATh C TIPE3CHTALMEH Pe3yIbTaTOB MMO3HABATEILHON MESTEIIbHOCTH, MOJYYSHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBIMOJIHEHUN XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIECJOBAHUIO CBOMCTB HM3yYaeMBbIX BEIIECTB,
peain3aluy yueOHOro mpoekTa, U GopMyIMpOBaTh BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX
MCCJIEI0BAHUM IyTEM COTJIaCOBaHUS MO3ULUN B X0/1€ 00CYX)AEHUS 1 OOMEHAa MHEHUSMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHS:

CaMOCTOSITENIHO TUTAHUPOBATh M OCYIIECTBISITH CBOIO MIO3HABATEIBHYIO JAESTEIBHOCTD,
ompenenss e€ ey U 3a7a4u, KOHTPOJIMPOBATh U TI0 MEPE HEOOXOIUMOCTH KOPPEKTHPOBATh
Mpe/yIaraeMblii aJITOPUTM JIEHCTBUN TIPH BBHITIOJIHEHUH YU€OHBIX M UCCIIEI0BATEIbCKUX 3a/1a4,
BBIOMPATh Hanbosiee 3(HEKTUBHBIN CTIOCO0 WX PEIICHUS C YIETOM MOJIYYSHHS] HOBBIX 3HAHUHN
0 BEIIECTBaX U XUMUYCCKUX PEaAKITUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHPHOCTH HA OCHOBE CaMOaHAallu3a U CAMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTATHl OCBOCHUSI POTPAMMBI 110 XMMHUH HA YTITyOJIEHHOM YPOBHE Ha
YPOBHE cpeiHero o01ero 0opa3oBaHus BKIIOUAIOT cieluduyecKue Iy yueOHOro npeaMera
«XuMus» Hay4IHBIC 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUN IO OCBOCHUIO, HHTCPIIPETAIIUN H
npeoOpa30BaHUIO 3HAHWW, BHJBI JIEATCILHOCTH TIO TIIOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUI B PA3JIMYHBIX YUYEOHBIX CUTYyaIHsIX, a TAKKE B PEATbHBIX KU3HEHHBIX
CUTyalMsiX, CBS3aHHBIX C XHMHEH. B mporpamMme mo XWMHUM TpPEIMETHBIE PE3yJIbTaThI
MIPEICTABIICHBI TI0 TOJIaM M3yUYCHUSI.

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMUsh» OTpaXkaroT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN: O MECT€ M 3HAYEHWU OPraHWYECKOW XUMHUHM B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B 00€CTI€UeHNH YCTOMYMBOTO Pa3BUTHS Y€JI0BEUECTBa
B peleHUH MPoOJIeM SKOJTOTUYECKOM, YHEPTETUUECKOMN U MUIIEBON 0€301TaCHOCTH, B PA3BUTHU
MEIUITMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHHUKOB JHEPTUH, B OOCCIICUCHHH
pPaIMOHAIIBHOTO TMPUPOJIONONB30BaHUs, B (OPMUPOBAHMHM MHPOBO33PEHUS U  0OOmIeH
KyJbTYpbI YEJIOBEKA, & TAKKE IKOJIOTUYECKA OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOM CPEE;



BJIQJICHUE CUCTEMOM XMMHUYECKHX 3HAHMI, KOTOpass BKJIIOYAET: OCHOBONOJATAIOIINE
MOHATUSI — XUMHYECKUH JJIEMEHT, aTOM, SJIpO M DIIEKTpOHHasi o0ojlouka aroma, S-, p-, d-
aTOMHbBIE OpOUTANIM, OCHOBHOE U BO30YXIAEHHOE COCTOSIHUS aToMa, THOPUAN3AIUs ATOMHBIX
opOuTaneil, MOH, MOJEKYJa, BaAJIEGHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIICHHUS,
XUMHUYECKas CBA3b, MOJb, MOJIIpPHAs Macca, MOJIAPHBIA OOBEM, YITIEPOJHBIA CKEJeT,
byHKIIMOHATBHAS TPYIINA, paguKail, CTPYKTypHbIE (GopMyIibl (pa3BEPHYTHIE, COKpaIEHHbIE,
CKEJIETHBIC), U30MEPHs CTPYKTYpHAsE U IIPOCTPAHCTBEHHAs (reoMeTpuyeckasi, onThuueckas),
U30MEPBI, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YIJIE€BOAOPOAbI, KUCIOPOI- U a30TCOAEpKAIIUE
OpraHUYECKUE COEAUHEHNS, MOHOMED, OJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHHUS; TEOPUH, 3aKOHBI (nepuoanueckuii 3akoH Jl. 1. MeHeneeBa, TeOpHsi CTPOCHHUS
opranndeckux BemecTB A. M. bymiepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH
COXpaHEHUsI M TPEBPAICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33PEHYECKUE 3HAHMUS, JIEKAIIME B OCHOBE OHHUMAaHUS
MPUYUHHOCTA M CHUCTEMHOCTH XHMHUYECKHMX SIBIICHHM; TMPEJICTAaBICHUS O MEXaHHU3Max
XUMUYECKUX PEAKIUNA, TEPMOJUHAMUYECKUX W KUHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB B MOJIEKyJaX (MHIYKTUBHBINA U
Me30MepHBIi A dexThl, opueHTaHTH | 1 |l pona); dakTonornyeckue CBeJICHUS O CBOMCTBAX,
COCTaBe, MOJYUYECHUU U O€30MaCHOM HMCIOJIb30BAaHUU BAKHEUIIUX OPraHMYECKHX BEIIECTB B
OBITY U IPAKTUYECKOMN NEATEITbHOCTH YEJIOBEKa, OOIINX HAYYHBIX MPUHLIHIIAX XUMHUYECKOIO
MIPOU3BOJCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEpEepabOTKH HEPTH);

c(OPMHUPOBAHHOCTh ~ yMEHUH: BBISBISATH  XapaKTEPHbIC MPU3HAKK  TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONMHUCAHUU
COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHHUS MOJIEKYJSIDHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OPraHMYECKUX BEIIIECTB;

COCTaBJIAITb YPAaBHEHUS XHMHUYECKHX PpEAKUMA ¢ PaACKpbIBaTh UX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIMH TMOCPEICTBOM COCTABICHUS SJIEKTPOHHOTO
OanaHca 2THX peakKIui, peakiuid HOHHOro OOMeHa MyTEM COCTaBJIEHUS WX TOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHEHUN;

M3TOTaBJIMBATh MOJIENIM MOJIEKYJI OpPraHMYECKHX BEHIECTB MJI WILTIOCTPAUU HUX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh ~ YMEHMI:  yCTAaHaBIMBATh  MPUHAMICKHOCTh  HM3YyUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABY U CTPOEHUIO K OMNpPEACTIEHHOMY KiacCy/TpyIie
COCIMHCHMI, NaBaTh WM Ha3BaHuWs M0 cucteMarudeckor Homenkiatype (IUPAC) u
MIPUBOJIUTH TPUBUAJIbHBIE HA3BAHUSI JIJIS1 OT/IENIbHBIX MPEJICTABUTENEH OPraHUnYECKUX BEIIECTB
(oTWyieH, ameTWSieH, TOJYOJd, TJWIEPUH, OSTUJICHTIWKONL, (eHon, dopmanbaerun,
aleTalbJerul, alleTOH, MypaBbUHasl KHCJIOTA, YKCYCHasl KUCJIO0Ta, CTEAPUHOBAs, OJIEUHOBAs,
NaJbMUTUHOBAs KHUCJIOTHI, TJWIWH, ajaHWH, MajbTo3a, (PYKTO3a, AHWIIUH, AUBUHUI,
U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHSI ONPEACNATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKUX
COEIMHEHUSIX (KOBAJICHTHAsl U MOHHAS CBSI3b, G- U TT-CBS3b, BOJIOPOHAS CBA3b);



c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTh MOJO0XKEHHUSI TEOPHUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. Bytneposa 115t 00bCHEHHSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOEHUE, (PuU3nyecKkue Hu
XUMUYECKUE CBOMCTBA THUIIMYHBIX MPEICTABUTENEH pa3IMYHBIX KJIACCOB OPTraHUYECKUX
BEILIECTB: QJIKAHOB, IMKJIOAJKAHOB, AaJKECHOB, AaJKAaJIWEHOB, AaJKUHOB, apOMAaTUYECKUX
yTIE€BOAOPO/IOB, CIIUPTOB, albJACTUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3(UpPOB, KUPOB, HUTPOCOCAUHEHUI 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, yTII€BOAOB (MOHO-, 11-
U TOJUCaXapuJoB), WUIIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXAY HUMHU YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyT;

c()OPMUPOBAHHOCTh YMEHHUS NOATBEPKIATh HA KOHKPETHBIX IPUMEpPAX XapakTep
3aBHCHUMOCTH PEaKIMOHHOHN CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPAaTHOCTH U TUIA
KOBAJICHTHOM CBSI3U (G- M T-CBS3M), B3aUMHOIO BJIMSHHUS aTOMOB M TpYIIl aTOMOB B
MOJIEKYJIaX;

c(hOPMUPOBAHHOCTh YMEHHUS XapaKT€PU30BAThb HCTOYHUKHU YIJIEBOJIOPOJHOTO ChIPhS
(HedTh, MPUPOIHBINA ra3, yroiyib), CIOCOOBI €ro nepepaboTKU U MPAKTUYECKOE MPUMEHEHHUE
IPOAYKTOB NEPEPabOTKH;

c(OpPMUPOBAHHOCTh BIJIAJICHUS] CUCTEMON 3HAHUN O €CTECTBEHHO-HAyYHBIX METOJaX
MO3HAHUS — HaOIIOJAEHUU, W3MEPEHUHU, MOJEIMPOBAHUH, JKCIEPUMEHTE (peajbHOM U
MBICJICHHOM) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

C(OPMUPOBAHHOCTh yYMEHHSI MPHUMEHSTh OCHOBHBIE OINEpPalUU  MBICIUTEIbHON
JESITeIbHOCTH — aHalM3 M CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3alllI0, BbISIBICHHUE
IIPUYMHHO-CJIEACTBEHHBIX CBSA3EH — I U3YUYEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKLUH;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISIBISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C TOHATUSAMHU
U TPEACTABICHUSIMHU JPYIMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB AJig 00Jiee€ OCO3HAHHOTO
ITOHUMAaHUS CYIIHOCTH MAaT€pUaIbHOI0 €IMHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBIEC 3HAHUS 110
OPraHUYEeCKOM XUMHHM MJi1 OOBSCHEHHs] W TPOTHO3UPOBAHHUS SIBJICHUM, HNMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHMI: MPOBOJAUTH PACUETHI MO XUMHUYECKUM (opmyiaM Hu
YPaBHEHUSIM XMMUYECKUX PEAKIMIA C UCIIOJIb30BaHUEM (DU3UUYECKUX BEIMYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacuéThl MO HAXO0XKIECHUI0 XUMUYECKOM (hOpMYIIbI BelIeCTBA IO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX DJIEMEHTOB, IPOJYKTaM CrOpaHus, INIOTHOCTH Ia3000pa3HbIX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OLICHUBATH C MO3UIIMM
HKOJIOTMYECKOIN 0€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJCTBEHHON NEATEIbHOCTU
Yesi0OBeKa, CBSI3aHHOW C mepepabOTKOM BEIIECTB, MCIOJIB30BATh MOJYyUYEHHBIC 3HAHUS I
MPUHATHSA TPAMOTHBIX PEIICHUI MPOOJIEM B CUTYaLIUAX, CBSI3aHHBIX C XUMUEI;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOSATEIHHO JIAHUPOBATH U MPOBOAUTH XUMUYECKHUM
HKCIIEPUMEHT (TOJIYyYE€HUE M U3YYEHUE CBOWCTB OPraHMYECKUX BEIIECTB, KaueCTBEHHbIE
peaKkUMy YTIEBOAOPOJOB PA3JIMYHBIX KIJIACCOB M KHUCIOPOACOAEPKAIIUX OPTraHUuYECKUX
BEILECTB, PEUIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 PACHIO3HABAHUIO OPraHUYECKUX BEIIECTB)
C coOsoieHeM TMpaBuil 0€30MacHOro oOpalleHHs ¢ BEHIeCTBAaMHM U J1aOOpPAaTOPHBIM



o0opynoBaHueM, (GOpMyJIUPOBATh LIENb UCCIEIOBAHUS, IPEACTABIATh B PA3IMYHONU Qopme
pEe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHUI:

cOOJII0AATh MpaBUJIa SKOJIOTMYECKH LIEJIeCO00pa3HOro MOBEACHUS B OBITY M TPYJIOBOU
NEATENBHOCTH B LEISAX COXPAHEHUS CBOETrO 3[I0POBbs, OKPYKAIOIIEH MPUPOIHON cpeabl U
JOCTH)KEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCUYECKOTO JIEUCTBUSA Ha KUBBIE OPraHU3MBI OIPEACIIEHHBIX
OpraHUYECKUX BEUIECTB, IOHUMAasl cMbIca nokazarens I1/IK;

aHAJIM3UPOBaTh  L€1€CO00pPa3HOCTh  NPHUMEHEHUS  OpPraHMYEeCKHMX  BEIIECTB B
MPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PE€HUS COOTHOUIEHUS PUCK-TT0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUI: OCYIIECTBISAThH LI€JICHANPABICHHBIN MOUCK XUMHUYECKOMN
MH(pOpPMallUU B pa3IMYHbIX UCTOYHHUKAX (HayuyHas U yueOHO-HAay4Hasl JIUTEpaTypa, CPeICcTBa
MaccoBoi HMH(popmanuu, VHTEpHET U JIpyrue), KpUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(popmanuio, nepepadaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUHU C IIOCTABICHHON y4eOHON
3a1a4ei.

11 KJTIACC

[IpenMeTHBIe pe3ysibTaThl OCBOCHHUSA Kypca «OOIas W HeOpraHWudecKas XUMUS»
OTPaXKaroT:

cOpPMUPOBAHHOCTh  MPEJACTABICHUW: O  MaTepualibHOM  €IUHCTBE  MHUPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPUPOABI, O MECTe U 3HAYCHUU XHWMHHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ poJIh B 00ECIICUCHUH YCTOMYMBOTO Pa3BUTHS, B PEIICHUH
mpoOJIeM DSKOJIOTHYCCKOM, HHEPreTHYSCKOW U TIHIIEeBOM Oe30MacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3/JaHUM HOBBIX MATEPHUAJIOB, HOBBIX HMCTOYHUKOB SHEPrUHU, B OOCCIICUCHUU
pPallMOHAJIBHOTO TPUPOJONOJIB30BaHUS, B (POPMUPOBAHUKM MHUPOBO33PECHHUS U O0OIIeH
KYJBTYPbI YEJIOBEKA, a TAKKE IKOJIOTUYECKH 000OCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO
Y IPUPOJIHOU CPEJE;

BJIAZICHUE CHUCTEMOM XMMHUUYECKUX 3HAHUW, KOTOPAS BKIIKOYAET: OCHOBOIMOJIATAIOIINE
MIOHATHS — XUMHUYECKHUH 2JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIBI, DJICKTPOHHASI 000JI0YKa aTOMa,
S-, p-, d-aTomMHBIC OpOMTAIM, OCHOBHOE M BO30YXIAEHHOE COCTOSHUS aTOMa, THOPHI3aIus
aTOMHBIX OpOWTanel, WOH, MOJEKyja, BaJEHTHOCTh, JJEKTPOOTPHUIATEIILHOCTh, CTEIICHb
OKHCJICHUS, XUMHMYECKas CBsI3b (KOBaJEHTHas, HWOHHAas, METa/UIM4ecKas, BOJOpPOJIHas),
KpUCTaJUTUUECKasl PEeIIETKA, XUMMUYECKasi peaKiusi, pacTBOP, DJICKTPOJIUTHI, HEATICKTPOJIUTHI,
ANCKTPOUTUYECKAsT JUCCOIMAIMS, CTENEeHb JIUCCOIMAIMKM, BOJOPOJHBIM TOKa3aTelb,
OKHCIIUTENIb, BOCCTAHOBUTEIb, TEINIOBOM A()PEKT XHUMHUYSCKOM peaKIuh, CKOPOCTh
XUMUYECKON  peakiuu, XUMHUYECKOE pPaBHOBECHE; TEOPUM U  3aKOHBI  (Teopust
ANEKTPOJIMTUYECKOM Jauccoluanuu, nepuoanueckuy 3akoH J[.MI. MenneneeBa, 3akoH
COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUHU MPU XUMHUYECKUX
peakIusax, 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macce),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAINE B
OCHOBE IMOHHUMAaHUSl MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUM; COBPEMEHHbIC
NPEACTABICHUSI O CTPOCHMM BEIIECTBA HAa ATOMHOM, MOHHO-MOJICKYJSIDHOM |



HaJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XUMUUYECKUX pEakiHii,
TEPMOJMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUS, 0 XUMUYECKOM
PaBHOBECUHU, PACTBOPAX M IUCIIEPCHBIX CUCTEMaX; (DaKTOJIOTUYECKHUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJTYYEHUHU U OE€30ITaCHOM UCTIOIb30BAHUU BaKHEHIITUX HEOPTaHUYECKUX BEIIECTB B
OBITY U TIPAKTUYECKOMN EATETLHOCTH YEJIOBEKa, OOMMX HAYYHBIX MPHHITUIAX XHMHYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh ~ YMEHUH:  BBISBISATH  XapaKTEpHbIE MPU3HAKK  TOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINUE MOHITHUS NP OMUCAHUU
HEOPTraHMYECKHX BEILIECTB U UX MPEBPAILCHU;

c(hOpPMHUPOBAHHOCTh YMEHHUS MUCIOJIb30BaTh XUMUYCCKYIO CHMBOJIUKY JIJISI COCTABIICHUS
(dhopMyJs1 BElIECTB U YPaBHEHUN XUMHYECKUX PEAKIUM, CUCTEMATHYECKYI0O HOMEHKIATYPY
(IUPAC) 1 TpuBHabHbIC Ha3BaHUS OT/ICIbHBIX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHHUSl OMPENEIATh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCJUHEHMSIX, BUJ XMMHUYECKON CBS3M (KOBAJICHTHAsi, MOHHAas,
MeTaJlJInyecKasi, BOAOPOAHAs ), TUIl KPUCTALTNYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT BHUJA
XUMHUYECKOU CBSI3U U TUIA KPUCTALUTNYECKON peéTK, OOMEHHBIN U JIOHOPHO-aKIIETITOPHBIN
MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHUMN: KIACCUPUIMPOBATH: HEOPTaHUUYECKHE BEIIECTBA MO UX
COCTaBY, XUMHUUYECKHE PEAKIIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY U COCTaBY PEarupyromimx
BEIIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, U3MEHEHUIO CTENEeHEW OKHCIICHHUS 3JIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTajau3aropa U JPyrue); cCaMOCTOATEILHO BRIOUPATh OCHOBAHUS U
KPUTEPUH I KJIacCU(PHUKAIIMY N3YYaeMbIX BEIIECTB U XUMUYECKUX PEaAKITUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI Mepuoguyeckoro 3akonHa J[. M.
MeHnneneeBa ¥ JEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO QYHKINU;

c(hOpPMHUPOBAHHOCTh YMEHHUI: XapaKTEPU30BaATh dJICKTPOHHOE CTPOSHUE ATOMOB ¥ HOHOB
XAMUYECKUX BJIEMEHTOB MEPBOro—4eTBEPTOrO IepuoaoB llepuommueckon cucremst JI.U.
MeHnneneeBa, UCHONB3YSI TOHATHS  «IHEPTETHUUYECKUE YPOBHHU», «IHEPreTUYECKHUE
MOJTyPOBHUY», «S-, P-, d-aTOMHBIE OPOHUTAINY, KOCHOBHOE M BO30YKJIEHHOE IHEPIrEeTHUCCKHE
COCTOSIHUSI aTOMa»; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHYECKUX
3JIEMEHTOB M HUX COEAMHEHHMM IO mepuonaM W rpynmnam llepuomnueckoin cucremsr /. H.
MeHneneeBa, BaJICHTHbIE BO3MOXKHOCTH aTOMOB DJJIEMEHTOB Ha OCHOBE CTPOCHHS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOPMHUPOBAHHOCTh YMEHHMIA: XapaKTepU30BaTh (OMHUCHIBATh) OOIME XUMHUUYECKHE
CBOMCTBA BELIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE FT€HETUUECKOU CBS3U
MEXK]ly HEOPraHMYECKHMMH BEIIECTBAMHU C IIOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHHUS pacKpbIBaTh CYIIHOCTb: OKHCJIUTEJIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI TMOCPECTBOM COCTABJIICHHUS AJIEKTPOHHOTO OajaHca 3THUX
PEaKInif; peaKIuii FOHHOTO 0OMEHA MMy TEM COCTABIICHUS UX MOJTHBIX M COKPAIIEHHBIX HOHHBIX



YpaBHEHUH; pEaKIHUl TUAPOIN3a; peakiuil KOoMIIeKcooOpa3oBaHus (Ha MpUMeEpe
TUAPOKCOKOMILJIEKCOB IIMHKA U aTIOMUHUS);

c(hOPMHUPOBAHHOCTh YMEHHSI OOBICHITH 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHYECKUX
peakuui ¢ y4€TOM HX JHEPTETHUYECKUX XapaKTEPUCTHUK, XApAKTEP HU3MEHEHHUSI CKOPOCTH
XUMHUYECKOUN PEaKIMK B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKIKE XapaKTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS MO BIUSIHUEM BHEITHUX Bo3aecTBuid (nmpunuun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHHUsSI XapaKTEpHU30BaTh XUMUYECKHE pEaKIUHU, JIekKallhue B
OCHOBE MPOMBIILICHHOTO MOJIYyYEHHUS! CEPHOUM KUCTIOThI, aMMHaKa, OOIIUE HAYYHbIC TPUHIUTIBI
XUMHUYECKUX TMPOU3BOJICTB; 11€JIeCO00Pa3HOCTh MPUMEHEHHUsI HEOPraHMYECKUX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUN O METOJIaX HAYYHOTO TO3HAHMS
SBJICHUM TIPUPOJIbI — HAOJIOJICHUE, U3MEPEHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peabHbIN U
MBICJIEHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS IIPUMEHSTh 3TH 3HAHUS MIPU
AKCIIEPUMEHTAILHOM MCCJICIOBAaHUU BEIIECTB U JJII OOBSCHEHHS XUMHUUYECKHUX SIBJIICHHM,
MMEIOIINX MECTO B IMPHUPOJIE, MPAKTUUECKON NESATEIBHOCTH YEJIOBEKA U B ITOBCEAHEBHOMN
KU3HU;

c(hOpPMHUPOBAHHOCTH YMEHUS BBISBIISITH B3aUMOCBS3b XUMHUUECKUX 3HAHUH C MIOHATUSIMHU
U TPEACTABJICHUSIMU JIPYTHX E€CTECTBEHHO-HAYUYHBIX IMPEIMETOB Jig 00Jiee€ OCO3HAHHOTO
MMOHMMAaHUSI MaTePUATILHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHHUSI MPOBOAUTHL PACUETHI: C MCMHOJb30BAHUEM TOHSITHI
«MaccoBas 107151 BEILIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMS»; MACChl BEIIECTBA TN
o0béMa Taza MO MU3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU O0BEMY OFHOTO U3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro 3P deKTa peakiuu; 3Ha4eHUs] BOJAOPOIHOTO
MOKa3aTessi pacTBOPOB KHUCJIOT M IIEJIOYEH C W3BECTHOM CTEMEHBIO JTHUCCOIMALIMU; MAaCChl
(00BéMa, KOJIMUECTBA BEILIECTBA) MPOIYKTA PEAKIIUU, €CIIU OJHO U3 UCXOJAHBIX BEIIECTB JaHO
B BHUJIE PacTBOpa C ONPEAECIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO BELIECTBA WJIM JIAHO B
M30bITKE (MMEET MPUMECH ); JIOJIH BBIX0J1a TPOJIyKTa peakiuu; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSTEILHO TIJIAHUPOBATH U MMPOBOAUTH XUMUYECKHUI
AKCIIEPUMEHT (MPOBEJCHUE PEaKIUid HOHHOr0 OOMeHa, MOATBEPKIACHUE KadeCTBEHHOTO
COCTaBa HEOPraHWYECKUX BEUIECTB, OMPEACIICHUE CPElIbl PACTBOPOB BEIIECTB C MOMOIIBIO
WHJUKATOPOB, U3yUYCHHUE BIMUSHUS PA3IMIHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOMN PEaKITnH,
pelIeHUEe HKCIepPUMEHTANbHbIX 3adad 1o Temam «Mertamwey u  «Hemertamis») c¢
coOnro/lecHneM MpaBwil  Oe30macHOro oOpamlieHuss ¢ BellecTBaMU M J1a00paTOpHBIM
obopynoBaHueM, GopMyJIMpOBaTh 1Eb UCCIECIOBAHUS, MPEICTABIATh B pa3IM4HONU dopme
pEe3yJIbTaThl SKCHEPUMEHTA, AHATIM3UPOBAThH U OIIEHUBATh UX JJOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUM: COOIOATh MPABUJIA MOIH30BAHUS XUMHUYECKOW TTOCYI0M
u 1abopaTOpHBIM O0OpYAOBaHWEM, OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU 110 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OINBITOB, 3KOJOTUYECKH
11€J1€CO00Pa3HOTrO0 MOBE/ICHUS B OBITY U TPYAOBOMU JAEATEIHHOCTU B LIESAX COXPAHEHUS CBOETO
3J10pOBbS, OKPYXAIOUIEH MNPUPOJHOW CpPEIbl M JOCTHUKEHHUS €€ yCTOMYMBOIO pPa3BUTHI,
OCO3HAaBATh OIACHOCTh TOKCHYECKOTO JEWCTBHS HA JKHUBBIE OPraHU3MbI ONPEHCIEHHBIX
HEOPraHMYECKUX BEILECTB, NOHUMAas cMbic nokazarens [1/IK;



c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIIAThH IEJICHANPABICHHBIH TTOUCK XUMHYECKOU
nH(OpMAIUU B pa3IMYHBIX UCTOYHUKAX (HAy4YHAsl U y9eOHO-HAyYHAs JIUTEpaTypa, CPEACTBA
mMaccoBoil mHpopmaiuu, UHTepHET U Jpyrue), KPUTHUECKH AHAIM3UPOBATH XHUMHUYECKYIO

uH}opMaIuio, mepepadaTbiBaTh €€ U UCIOJI30BaTh B COOTBETCTBUHU C ITOCTABJICHHON yueOHOM
3aJ1adeii.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pa3zgea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XUMUM
IIpenmet oprannueckoit xumun. Teopus
11 CTp OCHUA op FaHUYECKUX COE I/IHeHH;I) A M 8 bubmmorexa [JOK
' P P A o https://m.edso00.ru/d69df650
byrtneposa
Uroro no pazneny 8
Paznea 2. Yraesogopoasnl
21 IIpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, 5 bubnnorexa [JOK
' LAKJIOAJIKAHBI https://m.edso00.ru/d69df650
99 HernpenenbHble yriaeBogopOAbl: aIKeHBI, 14 1 bubmmnoreka HOK
' aITKaJIMeHBI, AIKUHBI https://m.edsoo.ru/d69df650
bubmmoteka IIOK
2.3 A 8
POMATHHCCKHE YTICBOAOPOAB! (apCHBI) https://m.eds00.ru/d69df650
24 IIpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB U UX 4 bubmuoreka [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmmoteka IIOK
2.5 r 4 1
AOTCHIPORSBONHHIE YIICBOAOPOAOE https://m.eds00.ru/d69df650
Hroro mo pasneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs
3.1 Cnuptsl. Oenon 11 1 Bubmmorexa [IOK

https://m.edso0.ru/d69df650
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KapOoHunbHbIE COSTUHEHUS: AIIbICTHIIBI U
but6mmoreka [IOK

2 .K . 21 1
3 ketoHbl. KapOoHoBbIie KUCIOTHI. ClIOKHBIE https://m.edsoo.ru/d69df650

a¢upsl. XKupsi

bub6nmoreka [IOK

33 YTIeBOE! 9 1 https://m.edso00.ru/d69df650

Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:xamue OpraHuyecKue coe{uHeHust

bubnunoreka LIOK

4.1 A LA .b 12 1 2
MUHBL AMIHOKHCIOTBL. bEIKH https://m.edsoo.ru/d69df650

Uroro no pazneny 12

Pazaea S. BbicokomoJieKky/JIIpHbIE COeINHECHUSA

bubnunoreka LIOK

5.1 BpICOKOMOIEKYIISIPHBIE COCIMHEHUS 6 1 https://m.edsoo.ru/d69df650

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KJTACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3iesioB H TeM uudpoBbIie
Ne ii/m P Kontpoabnbsie IlpakTuueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
bu6mmoreka [IOK
11 u [lepuonnueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubnnoreka [JOK
' BEILECTB https://m.edso00.ru/2dd57f24
bubmuorexa [JOK
13 AMMIIECKHE PeaKiliit 19 L 3 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
bu6nmoreka [JOK
2.1 H 31 1 3
eMeTaH https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 2 1 2
CTaLIH 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
31 Meroabl MO3HAHUS B XUMHH. XUMUS U 9 bubnmoreka [JOK
' KHM3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI CPEJHEIO
OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUs

1

11

1.2

13

HpOBepﬂeMLIe Tpeﬁ()BaHI/IH K IPE€AMETHBIM pe3yjbTaTaM OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpaMMmal CpeaHEro oﬁmero 06pa30BaHI/Iﬂ

BJ'Ia,I[CHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIOIIUE TTOHITHS (XUMHYECKUN DJIEMEHT, aTOM, H30TOIIbI, JICKTPOHHASI
000J1049Ka aTOMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIH ATOMOB, OCHOBHOE M BO30YKIEHHOEC
COCTOSIHME aTOMa, MOH, MOJICKYJIa, BaJICHTHOCTb, JICKTPOOTPHUIIATEIBHOCTD, CTCIICHb
OKHCJICHHsI, XMMHYECKasi CBs3b (O- U T-CBSI3b, KPATHbBIC CBS3M), THOPUIM3ALIUSI
aTOMHBIX OpOHUTaNeH, KPUCTAIIMYECKAsh PEIIETKA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIH
00bEM, MOJIIpHAs KOHIIGHTpPAIUsS, PAcTBOPHI (MCTUHHBIC, AMCIEPCHBIC CHUCTEMBI),
KPUCTAJJIOTUAPATHI, YIJIEPOAHbIN cKeneT, (yHKUUMOHAJIbHAs TpyMNNa, paaukal,
HU30MEpBI, CTPYKTYpHas (popmyia, usomepus (CTpyKTypHas, reoMeTpuueckas (muc-,
TPaHCH30MEpPHsI), TOMOJOTHYECKUI PSJl, TOMOJIOTH, YTJIEBOJAOPObI, KHCIOPOI- U
a30TCOJEepKAIINE COSAMHEHMSI, OMOIOrMUECKH aKTUBHBIE BEIIECTBA (YIJIEBObL, XKHUPBI,
O€JIKH1 ), MOHOMEDP, TIOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COSAMHEHUS,
KPEKUHT,  pUGOPMHUHT,  TUNBI  XMUMHUYECKHX  peakiuii  (OKHUCIUTEIhHO-
BOCCTAHOBUTEIIbHBIC, 9K30- U 3HJOTEPMUYECKHE, PEaKIIMH HOHHOTO OOMEHa, TOMO- U
reTeporeHHble, 00paTUMBbIE U HEOOPATHUMBIE), PACTBOP, ANEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIMTHYECKAs ~ JTUCCOIMAIAs,  CTEMEHb  JWCCOLMAIMHM,  OKHUCIUTEIb,
BOCCTAHOBHTEJNb, JJICKTPOJIHM3, CKOPOCTh XHMHYECKOH pPEaKIUh, XHMHUYECKOES

paBHOBeCHE)

TEOPUHM U 3aKOHBI (TEOpHUsS XMMHUYECKOTO CTPOCHMs opraHuyeckux Bemects A.M.
bytnepoBa, Teopus dMEKTPOIUTUYECKON qucconuanuu, Ilepuonnuecknii 3akon JI.H.
MenzeneeBa, 3aKOH COXpPaHEHHS] MAacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK
XUMHUHU, MAPOBO33PEHUYECKHE 3HAHNUS, JIE)KAIINE B OCHOBE TOHUMAHUs IPUYUHHOCTH U
CUCTEMHOCTH XHMMYECKHUX SIBJIICHUM, COBPEMEHHBIC IIPEICTABICHUS O CTPOCHUHU
BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAaIMOJIEKYJIIPHOM YPOBHSX

NPEACTABICHUS O MEXAHU3MaX XUMHUYECKUX PEAKLUUN, TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHUs, O XWMHYECKOM pPaBHOBECHHU,

AUCIICPCHBIX CUCTEMAX

14

(hakTOJIOTHUUECKHE CBEJACHUS O CBOMCTBax, COCTaBe, IMOJYyYCHUH H O€30MacHOM
WCIIOIh30BAaHUH BA)KHEHIIMX HEOPTaHWUYECKHX W OPTraHWYECKHUX BEIIECTB B OBITY M

HpaKTI/I‘-IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5

o01ye Hay4YHbIe PUHIMITBI XUMHUECKOTO MPOU3BOICTBA (Ha MpUMepe MPOU3BOJICTBA

CepHOM KUCIIOTHI, aMMHUaKa, MEeTaHoIa, epepaboTKu HedTH)

CdhopMupoBaHHOCTH YMEHHIA BBISBIISTh:




XapakTepHble IPU3HAKM U  B3aUMOCBA3b W3YYCHHBIX IIOHATUN, IPUMEHATH

2.1 COOTBETCTBYIOIIME MOHITHS MPU OMHCAHUU CTPOEHUS U CBONCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB U UX MPEBPAICHHI
B3aMMOCBS3b XUMHUYECKHX 3HAHUI C TMOHATUSMU U TPEICTABICHUSMU JPYTUX
2.2 mpeIMeToB JUisi 0ojiee OCO3HAHHOIO TIOHMMAaHUST M OOBSCHEHHUS CYIIHOCTH
MaTepUaIBLHOTO STUHCTBA MHUPA
3 ChopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:
HAaUMEHOBAHHSI XMMHYECKUX COSAMHECHUN MEXTYHAPOIHOTO COK3a TEOPETHUECKON U
3.1 MPUKJIAHON XMMHUU U TPUBHUAJIHHBIC Ha3BaHUS BEIIECTB, OTHOCSIIUXCS K U3y4YEeHHBIM
KJIacCcaM OpPraHuYeCKUX U HEOPTraHMUYECKUX COCAMHEHUN
XUMHYECKYI0 CHUMBOJIMKY JUIS COCTaBIICHUS (OPMYJ HEOPTaHMYECKUX BEIIECTB,
3.2 MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKEIETHBIX) (hopMy
OpPraHUYECKUX BEIIECTB
4 CdopmupoBaHHOCTH YMEHHUS KIIACCUDUITUPOBATH:
41 HEOPraHWYeCKUe BEIIECTBA, CAMOCTOSTEILHO BBIOMpATh OCHOBAaHHMS W KPUTEPUH IS
' KJIacCU(PHKAIMHU N3y4aeMbIX XUMHICCKAX O0HEKTOB
42 OpPraHMYEeCKHUE BEIIECTBA, CAMOCTOSTEIBHO BBHIOMPATH OCHOBAHUS M KPHUTEPUH JIJIS
' KJIaCCU(HKAINY N3yJaeMbIX XUMHICCKUX 00HEKTOB
M0 Pa3IMYHBIM TPU3HAKaM (YHCIy W COCTaBy pPEarupyrolluX BEIIECTB, TEIIOBOMY
4.3 a¢dexTy peakiuu, N3MEHEHUIO CTENICHEe OKUCIICHUS 3JIEMEHTOB, 00PAaTUMOCTH PEaKITUH,
y4acTHUIO KaTalnu3aTopa)
ChopMHupoBaHHOCTE YMEHHS XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSHUM) U HOHOB XMMHUYECKHUX d3JeMEHTOB 1 — 4
5 nepuonoB Ilepuonnueckont cucremsl J[.MI. Menneneesa W UX BaJEHTHBIC
BO3MOKHOCTH, UCIIOJIb3YsI IOHATHUS S-, p-, 0-3JICKTPOHHBIC OPOUTAIIH, YHEPTETHUECKUE
YPOBHU
6 ChopMHUpOBaHHOCTE YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MCHCHHUS CBOWCTB
XUMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU COSIMHEHUH 110 IEPUOAaM U TPYIIIaM
5 ChopMHpPOBAaHHOCTE YMEHHUS COCTABJIATH YpPaBHEHUS XUMHUYECCKHX pEakIuid M
PacKpbIBaTh UX CYIIHOCTb:
71 OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuuit MOCPEZICTBOM COCTaBIICHUS
- ANEKTPOHHOTO OallaHCca 3TUX peakiui
79 ypaBHEHUS PEeaKINil pa3TUYHbBIX TUTIOB; MOJHBIE U COKPAIIEHHBIC YPaBHEHUS PEAKITHIA
' MOHHOTO 00MEHA, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX ATU PEaKIMU UAYT A0 KOHIIA
73 peakuuidi  TUApONM3a,  PEaKIHi  KOMIUIEKCOOOpazoBaHus  (Ha  TIpuUMepe
' THIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
8 CchopMupoBaHHOCTH YMEHUS TIOATBEPKIATh:
8.1 Ha KOHKPETHBIX NpHUMEpax XapakKTep 3aBHUCHMOCTH PEAKIIMOHHON CIOCOOHOCTH

OpPraHMYECKUX COETUHEHHUI OT KPaTHOCTH M THUIIA KOBAJIEHTHOU CBSI3U (G- U M-CBS3H),




B3aMMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX, a TAK)Xe OT 0COOCHHOCTEH

pean3aluy pa3IndHbIX MEXaHU3MOB MTPOTEKAHUS PeaKuil

8.2

XapaKTCPHBIC XUMUUYCCKHE CBOMCTBaA BCIICCTB COOTBCTCTBYIOIUMU SKCIICPUMCHTAMU

1 3aIllUCSMU YPaBHEHUN XUMUYECKUX PeaKuil

ChopMUpOBaHHOCTb YMEHHS XapaKTepU30BaTh COCTAaB M BaKHEHIIME CBOMCTBA
BELIECTB, NPHUHAUICKAMX K ONPENENEHHBIM KjlaccaM M TpYINIaM COCOUHEHHUU
(mpocThie BelecTBa, OKCHIIBI, THAPOKCUIBI, COJIH; YTIIEBOAOPOBI, MPOCThIE I(PUPHI,
CIHUPTHI, (EHONBI, albAETHIbI, KETOHBI, KapOOHOBBIC KHCIOTHI, CIIOKHBIE 3(UPHI,

YKUPBI, YTIEBObI, AMUHBI, aMUHOKHCJIOTHI, OCITKH )
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CchopMupOBaHHOCTh yMEHHUS IMPOBOAUTH PACUYETHl MO XUMUYECKUM (GOpMysIaM H

YPaBHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ C HUCIIOJIb30BAHUECM (bI/ISI/I‘IeCKI/IX BCJINYHH:

10.1

10.2
10.3
10.4

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJHO U3 UCXOIHBIX
BEIICCTB JIaHO B BHUJIEC PACTBOpa C ONPENCIEHHON MAacCOBOW 0JeH PacTBOPEHHOTO

BEILIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH )
MaccOBOM Wi 00BEMHOM JI0JIH, BBIX0/Ia MPOYKTA PEAKIIUU
TEIIOBOTO A deKTa peaKiuit

00BEMHBIX OTHOIIIEHHH I'a30B

10.5

M0 HAXOXJICHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA

11

12

Bianenne cucremMoil 3HaHMM O METOJAX HAYYHOI'O IIO3HAHWUS SIBIICHUW IIPUPOJBI,
HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaX M YMEHHE IIPUMEHATH OTH 3HAHUA IIPU
HKCHEPUMEHTAIbHOM HCCIIEIOBAHUHM BEIIECTB M s OOBACHEHHS XHMHYECKHUX
SBJICHUH, UMEIOIIMX MECTO B IPUPOJE, MPAKTUYECKON NEATECIBHOCTU YEJIOBEKA U B

MOBCEIHEBHOU KU3HU

CdopmMupoBaHHOCTh YMEHHUS PUMEHSTH (MCTIOIB30BaTh) 3HAHUS O COCTABE U CBOMCTBAX
BEIIECTB JIJIs1 DKCIIEPUMEHTATBHON TPOBEPKU TUIIOTE3 OTHOCUTENLHO 3aKOHOMEPHOCTEH
MPOTEKAHUS XMMHMYECKUX peaKkuMid ¢ MPOrHO3UPOBAHUS BO3MOXKHOCTEH MX
OCYIIIECTBIICHUS; CHCTEMHbIE XUMUYECKHE 3HAHUS ISl OOBSICHEHUS ¥ TTPOTHO3UPOBAHHUS
SIBJICHUW, WMEIONUX E€CTECTBEHHOHAYUYHYIO TPHUPOAY; Ul TPHHITHS TPAMOTHBIX

pelIeHnii mpooJIeM B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUEH

13

CdopMHUpOBaHHOCTh YMEHHUS TUIAHHUPOBATH M MPOBOJUTh XUMHUYECKUNA IKCIIEPUMEHT
(HOqueHHe U H3Y4YCHUC CBOICTB HCOPTaHNMYCCKUX H OpraHN4YCCKUX BEIICCTB,
KaueCTBEHHBIC PEAKIIUU YTIIEBOJAOPOIOB PA3IUYHBIX KIIACCOB U KUCIOPOACOACPKAIINX
OpPraHMYECKUX BEIECTB, PEIICHHWE JKCIEPUMEHTAIBHBIX 3a7a4 MO0 PAaClO3HABAHUIO
HEOPraHUYECKNX M OPTaHMYECKUX BEIIECTB) C COOJIIOACHUEM MpaBU OE30MacHOTO
oOpareHus ¢ BeIEeCTBaMH U JIabOpaTOPHBIM 000pyI0BaHUEM; (DOPMYIIMPOBATH IIEIIH
WCCIICIOBAHMS;, TPEACTABIATh B DPA3MUYHOM (opMe pe3ynbTaThl AIKCIEPUMEHTA,

AHAJIM3UPOBATH U OICHUBATL UX JOCTOBCPHOCTDH

14

ChopMupoBaHHOCTH YMEHUS OCYIICCTBISTH IIEICHANPABICHHBIN MOMCK XUMHUYECKOM

uHbopMallMd B Pa3IUYHBIX HMCTOYHHMKAX (HaydHas M y4eOHO-HAy4Has JHUTeparypa,
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cpenctBa MaccoBod HMH(popMmanuu, ceTb MHTepHET U Jpyrue), KPUTHUECKH
aHAIM3MPOBaTh XUMHMYECKYI0 HMH(pOpMAIMIO, MepepadarbiBaTh €€ U UCIOJIb30BaTh B

COOTBETCTBHH C ITOCTABJICHHOHN y4eOHOM 3a1aueii

ChopMHPOBaHHOCTE  yMEHHUSI IPOTHO3UPOBATh, AHAJIM3UPOBAaTh M  OLECHHUBATbH
MHQOPMAIMIO C TMO3ULMH HKOJOrMYECKOM Oe30MacHOCTU MOCIEACTBUI OBITOBOM M
MIPOM3BOACTBEHHON JEATEIILHOCTH YEJIOBEKa, CBA3aHHOH C MepepaboTKOi BelecTs;
cOpMUPOBAHHOCTH YMEHHUI OCO3HABATH OMTACHOCTH BO3/ICHCTBUS HA )KUBBIE OPTaHU3MBI
OIIPEIEIEHHBIX BEIIECTB, IOHMMAsi CMBICI IIOKa3aTels MpeaesbHOM JIOITyCTUMOM
KOHLIEHTpALH, ¥ TIOSICHATh Ha IPUMEPAx CIIOCOObI yMEHBILCHUS U IPEJOTBPAILIEHHS UX

BpPCAHOIO BO3I[€I>1CTBH5I Ha OpraHu3M YCJIOBCKa




IHHEPEYEHDb 3JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D 110

XUMHNHN
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Teoperuueckrue OCHOBbI XUMUU
Crpoenue BemiectBa. CoBpeMeHHasi MOJIENIb CTPOEHUsI aToMa. Pacnipenenenue 3JeKTpOHOB 110
11 JHEpreTHYecKuM ypoBHsIM. Kitaccupukamnust XuMudeckux 371eMeHTOB. OCOOCHHOCTH CTPOCHUS
' JHEPreTUYEeCKUX ypOBHEH atomMoB (S-, P-, d-anmementoB). OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aTOMOB. DJIEKTPOHHAs KOH(UTYypaIus atoma. BaleHTHbIE JIEeKTPOHBI
[lepuonnueckas cucrema xumudeckux snemeHToB [[.M. MenneneeBa. dusnyeckuid cmbIC
19 [Tepuonuueckoro 3akona JI.11. Menaeneesa. [ [puuriHbl U1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
' 3JIEMEHTOB U UX COSAMHEHUH 10 IEPHOJIaM U TpynrnaM. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIUX OKCUIOB U THIPOKCUIOB
1.3 BanentHocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS
Bunbl xummndeckoi cBsizu (KOBaJIGHTHAs, HOHHAs, MEeTa/NTnYecKasi, BOJOPOIHAS ) U MEXaHU3MbI
14 e€ oOpazoBaHusi. MeXMOJEKyIsIpHbIE B3aWMOJCUCTBUA. BemiecTBa MOIEKYISIPHOTO U
' HEMOJICKYJISIPHOTO CTPOCHUS. THUIBI KPUCTALUIMYECKUX PEIMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT THIA KPUCTATNIMUECKON PEIIETKU
15 Xumnueckass peakuusa. Krnaccudukanms XUMHYECKHMX peakluid B HEOPraHHYECKOW W
' OpraHUYECKON XMMHUH. 3aKOH COXPAaHEHHS MacChl BEIIECTB
1.6 CkopocTh peakiyu, e€ 3aBUCUMOCTh OT pPa3UYHbIX (PaKTOPOB
1.7 TennoBsie 2 hekTh XUMUYECKUX peakiuil. TepMoxumMudeckue ypaBHEeHUs
18 OO6partumbie peakiuu. XHUMHUYECKoe paBHOBecue. DakTopbl, BIUSAIOINIUE HA COCTOSTHUE
' xumuyeckoro pasHoBecus. [Ipunuun Jle Ilarense
OnexTponutnyeckas auccouuanus. CunbHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
1.9 pacTBOPOB BEIIECTB: KHCIasg, HEWTpanbHas, menodHas. CTenmeHb aucconuanvu. Peaknun
HMOHHOTO 0OMeHa
1.10  T'mapomms coneii. MorHOE mpoun3BeaeHne Boasl. Bogopoaasiii mokasarens (pH) pactBopa
Crioco0Ob! BhIpaKeHHUSI KOHIICHTPAIIUM PACTBOPOB: MaccoBas JIOJIsl PACTBOPEHHOTO BEIIECTBA,
1.11  monspHas KOHIEHTparus. HachIleHHbIE W HEHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucrannoruaparst
112 OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBefeHue BemecTB B cpefax C pPa3HbIM
' 3HaueHneM PH. MeToapl 2JIeKTpOHHOTO OataHca
1.13  DnexTpoym3 pacTBOPOB M PACILUIABOB COJICH
2 OCHOBBI HEOPTAHUYECKON XUMUU
2.1 Knaccudukamnms Heopraamdeckux coequHennii. HomeHkmaTypa HeOpraHn4eCcKuX BEIeCTB
29 XUMHYECKUE CBOMCTBA BAXXHEHIITUX METAJJIOB (HATPUH, KA, KAIbINi, MATrHUN, aJTFOMAHUN,
' IIUHK, XPOM, JKE€JI€30, MEJIb) U UX coennHeHnid. OOIMe CrocoObl MOTYyUYEHUS METAJIIIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIOB (TaJIOTeHOB, CEPHI, a30Ta, hocdopa, yriepoa
2.3 U KpPEMHHUS) U HMX COCIWHECHUHM (OKCHJIOB, KHCJIOPOJICOIEPKAINIUX KHCIOT, BOJOPOIHBIX
COETMHEHMI)
24 ['enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMNX K PA3IMYHBIM KJlaccam
25 WNnentudukaius HeOpraHMIecKux coenHeHni. KauecTBeHHbIE peakiini Ha HEOPTaHUIECKHE
' BEILIECTBA U UOHBI
3 OCHOBBI OPraHUYECKON XUMHH




3.1

3.2

3.3

3.4

3.5

OCHOBHBIE TOJIOXKEHUS TEOPUM XMUMHYECKOIO CTPOEHHMSI OpPraHM4ecKUX coeauHeHuil A.M.
ByTtnepoBa. YriepoaHblii CKeIEeT OpraHndecKol MoseKyJbl. KpaTHOCTE XMMHUYECKOH CBSI3H. S-
U P-cBA3M. SP3-, SP2-, SP-rudpuan3anuu opouTaieii aToMoB yriiepoaa. 3aBUCUMOCTb CBOMCTB
BELIECTB OT XMMHUYECKOTO CTPOEHUS MOJIEKyJI. I'omomnoru. I'omonorudeckuii psag. Mzomepus n
HU30MEpPBI

[TonsTre 0 pyHKIMOHATBHOM rpymine. OpueHTalmoHHbIe 3P PEKTH 3aMecTUTENeH

[IpencraBnenne o kiaccu(UKalMy OPraHUYECKUX BemlecTB. HoMeHKIIaTypa OpraHHYecKUX
COCIUHEHUI (cUcTeMaThyeckas) M TPUBHAIbHbIE HA3BaHMs BaKHEHIIMX MpeICTaBUTENEH
KJIACCOB OPraHUYECKHUX BEUIECTB

CBoOOgHOpaAUKANBHBIE W HMOHHBIA MeXaHU3Mbl peakuuu. l[loHatue o Hykieopusne u
anextpoduie. [IpaBuo MapkosHukosa. [IpaBuio 3aiiieBa

Ankanbpl. XMMHUYECKHE CBOWCTBA aJIKAHOB: TaJOI€HUPOBAHKE, JETUAPUPOBAHNE, TEPMHUUECKOE
pas3oXeHue, KpeKUHI, u3oMmepusauus, ropenue. Ilomyuyenue ankanoB. LlukioankaHsl.
Crenuduka CBOMCTB MUKIOAIKAHOB C MaJbIM pa3MepoM LHUKJA. Peakuun nmpucoequHeHus u
PaZuKaIbHOTO 3aMEIICHHUS

3.6

AnkeHbl. XUMHUYECKHME  CBOICTBa:  peakLMU  MPUCOEAMHEHHs  (raJoreHupoBaHUE,
TUIPUPOBAaHUE,  T'HAPOTaJIOT€HUpPOBaHME,  TUApaTanus), TOPEHUs,  OKHUCICHUS U
nosinMepu3anuu. [IpombliieHHbIE U J1a0OpaTOPHBIE CLIOCOOBI MOTYUYEHHS aJIKEHOB

3.7

Anxaauensl. XMMHUYECKHE CBOMCTBA aJIKaJIMEHOB: PEAKLMU MPUCOECTUHEHMS (THAPUPOBAHUE,
raJIor€HUPOBAHKE), TOpeHus U noiaumepusauuu. [lonyuenue ankagueHos

3.8

AnkuHbpl. XMMHYECKHME  CBOMCTBA: pEaKIMM  IPUCOECAUHEHMs]  (TaJOT€HUPOBAHUE,
TUIPUPOBAHUE, THIpaTallks, TUAPOTaJIOreHUPOBAaHUE) KaK CIOCO0 MOIy4YEeHUs MOJIUMEPOB U
JIpYyTUX TMOJIE3HBIX NPOAYKTOB. Peakuuu 3amemienus. ['opeHue arerusieHa Kak HUCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKHU M pe3KU MeTasuloB. IIpuMeHeHne anerunena

3.9

Apenbl. XuMHUECKHE CBOIlCTBa O€H30/a: peakuuu 3JIEKTPOPUIBHOTO 3aMEIleHus,
NpUCOETUHEHNsT (THAPUPOBaHUE, TrajoreHupoBanue). Peaknust ropeHus. OcoOeHHOCTH
XMMHUYECKHX CBOHCTB Toiyoisa. [lomyuenue Oen3zona. OcOOEHHOCTH XMMMYECKHX CBOMCTB
ctupouna. [lomumepuzanus ctupona. CrocoObl MOMyuyeHUss M MPUMEHEHHE apOMaTHUYeCKHUX
YIJIEBOAOPOIOB

3.10

3.11

3.12

Cnuptsl. [IpenenbHbple 0JHOATOMHBIE CIHUPTHL. XUMHUYECKHE CBOWCTBA: B3aUMOJEWUCTBUE C
HaTpHUEM Kak croco0 yCTaHOBJIEHMS HaJIM4Us TMJIPOKCOTPYIIbI, C TaJOr€HOBOJAOPOJaMH Kak
CrocO0 TOJIyYeHHs] PacTBOPUTENIEH, BHYTPU- U MEXMOJEKYJspHas JIeruapartanus. Peaxius
ropenus. [lomyueHue »oTaHONa: peakuus OpOXKEHUs TJIOKO3bl, THApATalUs JSTHIICHA.
OTUJEHITIMKOJIb U TIIMLEPUH KaK MIPEICTaBUTENN MIPEIEIbHBIX MHOITOATOMHBIX CIIUPTOB

denon. XuMudeckue cBorMcTBa peHoma (peakiui ¢ HaTpueM, THIPOKCHIOM HaTpHsl, OpOMOM).
[Tonyuenue denona

Anpaeruapl. XuMHUYECKHE CBOWCTBA MPEAEIbHBIX AJIbJETH/IOB: THIPUPOBAHUE; KAUECTBEHHbIE
peakiMy Ha KapOOHWIBHYIO TpyNIy (peakius «cepeOpsiHOTO 3epKaja», B3aUMOCHCTBUE C
ruapokcugoM Meau (Il). Ilomydyenue mnpenenbHBIX ajibAETHAOB: OKHUCICHHE CIIHPTOB,
TMJpaTanys aueTwieHa. AIETOH Kak HpeAcTaBUTeNb KeTOHOB. OCOOEHHOCTH peakiuu
OKHCJIEHUS alleTOHA

3.13

Kap6oHoBbie KHCIOTBI. XMMHYECKHE CBONCTBA MpEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCJIOT. OCOOCHHOCTH XUMHYECKUX CBOMCTB MypaBbUHOM KUCIOTHI. [lomyueHne nmpeaenbHbIX
OOJHOOCHOBHBIX Kap60HOBBIX KHCJIOT: OKHUCJICHUC AJIKAaHOB, AJIKCHOB, MNCPBUYHLIX CIIUPTOB,
aNbJIETUIOB. BrIcIue mpeenbHbIe U HenpeIenbHbIle KapOOHOBBIE KUCTOTHI




3.14

Crnoxuble 3¢upsl U xupbl. CriocoObl MoydeHUs! CIOXKHBIX 3(pupoB. OOpaTUMOCTh peaKkIuu
srepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QUPOB B  NHUINEBOM U mappIOMEpHOM
IPOMBINUIEHHOCTH. JKHUPBI Kak CIIOXKHbBIE 3(pUpPBI TIHIEpHHA U BBICHIMX KapOOHOBBIX KHCIIOT.
XUMHYecKue CBOWCTBA JKUPOB: THAPUPOBAHKE, OKHCIICHUE. [ MApONIN3, Wik OMBIICHUE, KUPOB
KaK CII0CO0 MPOMBIIIJICHHOTO TOJTYYEHHUS COJIEH BBICIINX KapOOHOBBIX KUCIOT. MBUIA KaK COJIH
BBICIINX KapOOHOBBIX KHCIIOT

3.15

3.16

3.17

XHUMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKLIMU C YYACTHEM CIIUPTOBBIX U ajlbJETHAHON TPYyNI U
MOJIOYHOKHCIO0e OpokeHue. IlpuMeHeHHe TIOKO3bI, €€ 3HAYeHHWE B HKU3HEIACATEIHLHOCTH
Opranusma. Hucaxapunsr: caxaposa, MajbTO3a. BoccranasnuBaromue u
HEBOCCTaHaBNUBalolue aucaxapuabl. ['maponu3 nucaxapuaos. [lonmcaxapuibl: Kpaxmai,
riikored. CTpoeHHe MakpOMOJIEKYyJd KpaxMmania, IJIMKOT€Ha U LeJUloJo3bl. dusnueckue
CBOIMCTBA KpaxMaia 1 HEJUII0I03bl. XUMUYECKUE CBOMCTBA KpaxMasa: THIPOJIN3, KaueCTBEHHAs!
peakius ¢ MOA0M. XHMHUYECKHE CBOWCTBA IEJUTIOJIO3bl: THUAPONIN3, MOIydeHHe 3(PUpPOB
uemtono3sl. [ToHsTre 00 HCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK)

AMuHBI. AMHHBI Kak OpraHN4Y€CKUC OCHOBAHHUA: PCAKIUU C BOHOﬁ, KHCJIOTaMU, pPCaKIusd
TropCHH. AHMIMH Kak npeaACTaBUTCIIb ApOMATHYCCKHUX AMHUHOB. XUMHYECKHE CBOMCTBa
AdHUWJINHA. BSaHMOﬂeﬁCTBHC C KHUCJIOTaMH, 6pOMHOI>'I BOHOﬁ, OKHUCJICHUC. HonyquHe adMHHOB
AIKWJIIMPOBAHUCM aMMHUaKa U BOCCTAHOBJICHUCM HUTPOIIPONU3BOJHBIX YIJICBOAOPOJA0B

AMUHOKUCIOTBl U O€JIKU. AMHUHOKUCIOTHI KakK aM(OTepHble OpraHUYECKHE COEIUHEHHS.
OcHOBHBIE aMUHOKHCIIOTHI, 00pa3ylonme OeNkn. XUMHUECKHUE CBOWCTBA OEJIKOB: THUIPOIIU3,
JIeHaTypalnus, Ka4eCTBEHHbIE (I[BETHBIC) PEAKIIMU Ha OCIIKU

3.18

CrpoeHue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOEHUS MOJIEKYJI.
OcHOBHbIE  CIIOCOOBI  TOJYYEHHUS  BBICOKOMOJIEKYJISIPDHBIX ~ COEIUHEHHI:  peakiuu
MOJINMEPU3aLH U MOJIMKOHAeHcauuu. Kinaccugukaius BoJIOKOH

3.19

Nnentudukanus oprannueckux coeMHEHUN. Perenne skcrepuMeHTalbHBIX 3a/1a4 Ha
pacro3HaBaHUE OPraHUYECKUX BEIISCTB

3.20

I'enermueckas CBA3b MCXKY KilacCaMU OpraHU4YCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmusi B TNoBceAHEBHOW »u3HU. [IpaBuiia Ge3zomacHOM padOTHl C €AKUMH, TOPIOUYMMHU U
TOKCHUYHBIMU BEILIECTBAMHU, CPEICTBAMH OBITOBOM XUMHUH

4.2

XuMHUST U 310pOBbE. XHUMHUSL B MEAUIMHE. XUMHUS M CEJIbCKOE XO34WCTBO. XUMHUSA B
MIPOMBIIIIEHHOCTH. XUMUS U DJHEPTreTHKA: MPUPOIHBIN U MOMYyTHBIN HEPTAHOM ra3el, UX COCTaB
u ucnonb3oBanue. CocraB HeTH U €€ IepepadoTKa (MIPUPOTHBIC HICTOYHUKHU YTIIEBOIOPOJIOB)

4.3

4.4

XuMHUSL ¥ 9KOJIOTHs. XUMHUYECKOEe 3arpsi3HEHHE OKPYKaIoIIeH Cpeibl U €ro IMOCIeICTBUS.
Oxpana ruapocgepsl, MoUBbI, aTMOc(epsl, GIopsl U GayHbl OT XUMHYECKOTO 3arpsi3HEHHS.
[Tpobnema 0TX0J0B M TOOOYHBIX IPOAYKTOB. AJIbTEpHATUBHBIE HCTOUHUKH SHEPTHH

OO0mue mpencTaBiIeHus] O MPOMBIIUICHHBIX CIIOCO0axX MOMyYeHUs XUMHUYECKHX BEIIeCTB (Ha
MpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOThI). UEpHas u 1iBeTHast MeTautyprus. CTexkino
W CWIMKaTHas TPOMBINUICHHOCTh. [IpoMbiniuieHHass opranuueckas xuMmus. CuIppé s
OpPraHUYECKOM MPOMBIIIIEHHOCTH

Turbl pac4€THBIX 3a0a4

5.1

Pacuéter Mmacchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
WM 00bEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIIMH BEIIECTB

5.2

Pacuérsl TeroBoro s dexra peakuu

5.3

Pacuérbl 00bEMHBIX OTHOILIEHUI ra30B MPU XMMHUECKUX PEaAKIIHIX




Pacuérer macchl (00bEMa, KOTHUECTBA BEIIECTBA) IPOAYKTOB PEAKIINH, €CITH OJHO U3 BEIICCTB

5.4
JIaHO B U30BITKE (MMEET MPUMECH )
55 Pacuéter MmaccoBoit mim 00BEMHOM JOTU BBIXO/IA MPOAYKTA PEAKIINHA OT TEOPETUICCKU
' BO3MOXKHOT'O
56 Pacuérbr maccnl (00bEMa, KOJ'II/I‘lef:TBa PCHICCTBa)UHpO,I[}iKTa peaKI{I/II/I, €CJIM OJJHO U3 BEUIECTB
JITAaHO B BUJIE PacTBOpa C ONPEAEIEHHON MACCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
57 Pacuétel ¢ ncnonap30BaHNEM MOHITHI «MAacCOBast 1OJIS», «MOJIIpPHAsl KOHLIEHTPALUsD,
' «PacTBOPUMOCTHY
58 Haxoxnenue monekysipHOi (opMyJibl OpraHM4eCKOro BEIIeCTBa M0 ero MIIOTHOCTH U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €ro COCTAB, WX IO MPOAYKTAM CropaHus
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