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IHOACHUTEJIBHAS 3AIINCKA

Paboyas mporpaMma MO XHMHM Ha YPOBHE CpEmHEr0 OOIIeTo
oOpasoBaHMs paspaboraHa Ha ocHoBe @eNepantbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 ob6pasoBauuu B Poccuiickoit Demeparmmy,
TpeOOBaHMU K pe3ynbTaraM OCBOEHHs (elepalbHOi 006pa3oBaTelbHOU
IIPOTPaMMBI CpeIHero ob1rero obpazoBanus(POI1 COO0),
npencTaBiaeHHbX B DefepanbHOM rocynapcTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c¢ yué€rom Kowumemnmmu mnpemnomaBaHus ydeOHOIO
npeamera «XUMHA» B 00pa3oBaTeNbHBIX OpraHu3alusgx Poccuiickoit
Denepalyy, peaan3yONMX OCHOBHEIE 00pa3oBaTeNbHBIE TPOTPAMMEL, 1
OCHOBHBIX I0JIOXKeHUM «CTpareruu pa3BUTHI BocruTaHus B Poccuiickon
@enepanuun Ha nepuon no 2025 roma» (Pacmopsbkenue IIpaButenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

XUMHSL Ha YpOBHE YIUIYOJEHHOTO H3YYEHHS 3aHUMaeT Ba)KHOE
MECTO B CHCTEME ECTECTBEHHO-Hay4dHOro oOpasoBanus ydamuxcs 10-11
knaccoB.  Msywyenme — mpeamera, — peaim3dyeMoe B YCIOBHAX
nuhGepeHIPOBAHHOTO, TPOPUILHOI0 00yUeH s, IIPU3BAHO 00ECTICUUTD
0011e06pa30BaTEeNbHYI0 U OOIEKYILTYPHYIO MOATOTOBKY BBITYCKHHUKOB
IIKOJIBI, HEOOXOOUMYIO Ui aJalTallii X K OBICTPO MEHSIOIIMMCS
YCIIOBHSM JKM3HU B COIIMyMe, a Takke Ui MPOJOJDKEHHUS OOydeHUs B
OpraHu3alUaX MPOPECCUOHATBFHOIO 00pa30BaHUs, B KOTOPBIX XHMUS
SIBIISIETCSI OTHOU U3 IIPUOPUTETHBIX TUCIIUILINH.

B mporpaMme o XMMuu HazHaueHUE MpeaMeTa « XUMUSD) I10IydaeT
HOAPOOHYI0 WHTEPHPETAIHI0 B COOTBETCTBUH C OCHOBOIIOJIATAOIIMMU
nojoxxkeuusiMu - ®I'OC  COO o B3auMOOOYCIIOBIEHHOCTH — IIENEH,
CONEPIKaHHUsl, pPE3yNbTaroB oOOyJYeHHS U TpeOOBaHUN K YPOBHIO
MONATOTOBKM  BBIIYCKHUKOB.  CBHIETETHCTBOM  TOMY  SIBISIOTC
CIIETYIOIIIKE BEIIOIHIEMBIE IIPOTPAMMOU IT0 XUMUH (DYHKIIUHU:

e MHPOPMALMOHHO-METOIUYECKAS, peanuzanus KOTOPOH
obecrieynBaeT MOTyUeHUE MIPENCTABIEHUS O LIENAX, COAECPKAHUH,
obmeli crpaterust OOy4YeHMs, BOCIMTAaHMA M  Pa3BUTHA
OOy4YaroLIUXCsl CPefCTBAMM IIpeIMETa, H3y4aeMOIro B paMKax
KOHKPETHOIO PO DI,

° OpraHM3allMOHHO-IUIAHUPYIOMIAs, KOTOpas IpeaycMaTpuBaeT
ompeJeeHue: IIPUHITATIOB CTPYKTYPUPOBaHUL "
NIOCJICTIOBATENbHOCTA ~ M3y4YeHUsT  y4eOHOro  maTrepuala,
KOJMYECTBEHHBIX M  KAa4eCTBEHHBIX €ro  XapaKTepUCTHUK;
MOJXOM0B K (POPMUPOBAHUIO COMIEPIKATENBHON OCHOBBI KOHTPOJIS



M OLIEHKH O0Opa30BaTENbHBIX IOCTHKEHHH OOYy4arolmuxcs B
paMKax  HTOroBOo¥  arrectaiud B ¢GopMe  €JUHOIO
TOCYapCTBEHHOI'0 dK3aMeHa 10 XUMHUH.

IIporpamma [isl yriyOGnEHHOTO U3yUYEHUS XUMUH:

e YCTaHAaBJIMBAaeT MHBapHaHTHOE TpPEJIMETHOE  COJepKaHue,
00s3aTeNbHOE VIS M3YYEHHS B PaMKaxX OTAEIbHBIX IPO(HIeH,
IpeyCMaTPUBAET pacHpe/elieHHe W CTPYKTYPUPOBAHHE €ro 0
KJlaccaM, OCHOBHBIM COJZIepKaTeIbHBIM JIHMHUSIM/pa3zesiaM Kypca;

e MaéT IpPHUMEpPHOEe  pacmupefeieHre ydeOHOTO  BpPEMEHH,
PEKOMEHIYEMOT0 AJISl U3YUESHUS OTACIBHBIX TEM;

e TIpelJyiaraeT  IPUMEpPHYI0  IOCIeNOBAaTEIbHOCTh  HU3yUCHUS
y4eOHOro Marepuwana ¢ y4&TOM JIOTHKH IIOCTPOEHHS Kypca,
BHYTPHUIIPEIMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e AT METOAMYECKYIO MHTEpIpEeTAIio Leliell W 3a1ad U3ydeHHs
npeaMeTa Ha yIIyOINEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CpeIHero oOImero oOpa3oBaHMUs,
COZlepKaTeIbHON XapaKTePUCTHKHU IUIaHUPYEMBIX Pe3YJIbTATOB
OCBOCHHS OCHOBHOW 00pa3oBaTelbHON MPOrpaMMBbl CPEIHETO
obmero  oOpa3oBaHus  (JIMYHOCTHBIX,  METAIPEIMETHEIX,
NpeIMETHALIX), a TakXe C y4ETOM OCHOBHBIX BHJIOB y4eOHO-
NIO3HABATENbHEIX JIeHCTBUM  00ydarolerocs IO OCBOSHUIO
COJEpXKaHUS TIpeMeTa.

Ilo BcemM Ha3BaHHBEIM MO3WIKSAM B MPOrpaMMe [0 XUMHA
IIPETyCMOTPEHA IIPEEMCTBEHHOCTh C OOyYeHHeM XHMHH Ha ypOBHE
OCHOBHOIrO 00IIero oO0pa3oBaHus. 3a MpefelaMH  yCTaHOBIEHHOM
IIPOTpaMMO# MO XUMMHM 00s3aTeNbHON (MHBapUaHTHOMW) COCTaBIIIOIIEH
comepxanus y4yeOHOro mnpeamera «XHUMHUS» OCTAETCS BO3MOXKHOCTH
BBIOOpPAa  €r0  BAapUATHBHOM  COCTABIAIONIEH, KoTOopas  JOIDKHA
OIPENIENATLCS B COOTBETCTBUM C HAIPABIIEHHEM KOHKPETHOTO MPOGOUILS
o0yUeHwusI.

B cootseTcTBHY ¢ KOHIENTYaBHEIME TonoxeHusMu PI'OC COO o
Ha3sHAYEHUH MPeIMeTOB 0a30BOro M yriyOIEHHOrO YpOBHEH B CHCTEMe
nudpepeHIpoBaHHOr0 00yd4eHHs Ha YpOBHE CPETHET0 OOIIero
00pa3oBaHus XUMUS HA YPOBHE yITyOIEHHOrO M3ydeHHs HaIlpaBlieH Ha
peanu3anuio MPEEMCTBEHHOCTH C TOCIEAYIOMIMM JTAIlOM IIOJIyUIeHHUs
XHMHYECKOTO 00pa3oBaHWS B paMKax H3YYeHHs CIEHaIbHBIX
CCTECTBEHHO-HAYYHbIX M XHMUYECKMX MJUCLHUIUIMH B By3aX U
OPraHM3alusIX CpenHero IpodeccHoHaapbHOr0 o0Opa3oBaHUsA. B sToM



CBA3H U3YUCHUE TIpeaMeTa «XUMHA» OPUEHTHPOBAHO MIPEUMYILIECTBEHHO
Ha pacliipeHHe M yriyOleHHe TEOPeTHYECKOW M IPaKTHUeCKOH
OATOTOBKM  OOYYarOIIMXCS, BBIOPABIIMX —ONpEIeEHHbIH pohuIIh
OOy4YeHHs, B TOM WYHCIe C MEPCIEKTHBON MOCICIYIOMIETO MOJTy IS HHS
XMMUYECKOrO  00pasoBaHUA B OpraHW3alMAX IMPO(heCcCHOHAILHOrO
obpaszosanus. Hapsmy ¢ sTum, B cBere tpeboBanuit ®I'OC COO x
ITAaHAPYEMBIM DE3yJIbTaTaM OCBOEHMs (DemepalbHON 00pa3zoBaTeabHON
IIPOTPaMMBI  CpPETHETO 00miero oOpa3oBaHWsl HW3ydEHHWE MpeMeTa
«XHUMHsD) OPMEHTHPOBaHO TaKKe HA pelIeHHe 3a1a4 BOCIHTAHHA |
COLMAIIBHOTO Pa3BUTHS OOyYalOIMXCsl, HAa (OPMHUPOBAHHE Yy HHX
OOIECMHTENIEKTyaNbHbIX YMEHHH, yMEHHUI paluoHaNIU3aIuU yu4eOHOTO
Tpyna u  OOOOMIEHHEIX  CIIOCOGOB  [MEATENBHOCTH,  MMEHOIIUX
MEXIUCIUILIMHAPHBIN, HaAPEIMETHBIN XapaKTep.

Cocrapnstiorumu  npenvera «XUMHA» Ha YpOBHE yIIIyONEHHOTO
M3ydCHHS ABIAIOTCS yrilyOnEéHHEIE Kypchl — «OpraHudeckas XUMUS» U
«O0mas 1 HeopraHuueckas XUMUSI. IIpu ompeneneHHM IOIXOIOB K
OTOOpY M CTIPYKTYpPHOM OpraHdsaiuu COIIEp)KaHUS JTHX KYpPCOB B
IIPOrpaMMe MO XMMHUH 3a OCHOBY HpUHATHI mojoxeHus ®I'OC COO o
PasIMIUAX 6a30BOr0 U yIIyOIEHHOTO YPOBHE(! H3yUeH s nmpeaMera.

OcHoBy conepianus Kypcos «Opranudeckast Xumus» 1 «O6Ias u
HEOPraHUYeCKast XHMHS» COCTAaBIIIET COBOKYIIHOCTH IIPEIMETHBIX
SHaHWH M yMEHUH, OTHOCAINMXCS K 6a30BOMYy YPOBHIO H3yYeHHS
penmera. JTa CHCTeMa 3HAHUH II0TydYaeT ONpeNeSHHOE TeOPETHIECKOE
AOIOIHEHNE, MTO3BONIAIOLIEe OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIIHN
00BEM (akTONMOrHUecKoro MaTepuaiia. Tak, Ha yrinyOnéHHOM ypOBHE
H3YydCHMs  IIpeMeTa ofOecreueHa BO3MOXKHOCTH  3HAYMTEIHHOI'O
YBEJIMYCHUs 00bhEMA 3HAHUN O XUMHYECKUX SJIEMEHTaX U CBOMCTBAX MX
COCAMHEHUH Ha OCHOBE PACIIHPCHWsI W yIJIyOIEeHHs IIPEACTABICHHI O
CTPOCHHUM  BCILECTBA, XWMUYECKOH CBSI3M M  3aKOHOMEPHOCTSX
IIPOTeKAaHHS PEaKIWH, pPacCMaTPUBACMBIX C TOYKH 3pEHHS XMMHYECKOM
KUHETUKM W TEPMOAWHAMHUKHU. l3yueHuWe mepHOIMYECKOrO0 3aKoHA U
IlepronuuecKoll CHCTEMBI XUMHYECKHX SIEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAHTOBOMEXaHMYECKHMX IIPEICTABIECHHUAX O CTPOEHHHU
aTOMa. XUMHYECKas! CBSA3b OOBICHAETCS C TOUKH 3PEHUS SHEPreTHIECKHUX
M3MEHEHUHU TIpU e€ 06pa3oBaHuK U paspyIIeHNH, a TAKIKE C TOUKH 3PEHHS
MeXaHn3MOB € 00pasoBanus. V3ydeHwe THIIOB peakIuil JOMOIHIETCS
GopmMupoBaHueM IpencTaBieHui 06 BIIEKTPOXUMHUUECKHX TIpoIleccax U
SJIEKTPONIM3E paclIaBOB M PacTBOPOB BELIECTB. B Kypce opraHM4ecKoi



XMMHM IIPH PACCMOTPEHHM DPEaKIMOHHOM CIOCOOHOCTH COEOUHEHUU
yaensgercs ocoboe BHAMaHWE BompocaM 00 371eKTpOHHBIX 3ddekTax, o
B3aHMHOM BIIMSIHUH aTOMOB B MOJIEKYJIaX ¥ MEXaHHA3MaxX PEaKIUi.

Ocoboe 3HadyeHHWE MMEET TO, YTO Ha COJEp)KaHHE KypCOB XUMHH
yIIIyONEHHOIO YPOBHS M3YYeHHUS sk KJIacCOB OMPeNeIEHHOTO MPOduIs
(rIaBHBIM 00pa3oM Ha WX CTPYKTYpPY M XapaKTep JOIOJHEHWH K o0IIeh
CHCTEME IIPEIMETHBIX 3HAaHWI ) OKa3bIBAIOT BIUSHUE CMEXHBIE IIPEIMETEL
Tax, Hampumep, B comepXxaHWM TMpeAMeTa i KJIacCOB XHMMKO-
Gusmyeckoro mpoduias OGONbIIOe 3HAYEHHE OYAYyT MMETh 3JIeMEHTBI
y4eOHOro marepwana mo ooOiied xumuu. IIpd H3ydeHHH TpenMera B
JAHHOM clly4dae akleHT OyJeT clejaH Ha OOITHOCTh METOAOB IIO3HAHMS,
OOIIHOCTH 3aKOHOB W TEOpMH B XHUMHH W B (U3MKE: aTOMHO-
MOJIEKYIISIpHAs Teopusi (MonekyssipHas Teopus B (GU3UKE), 3aKOHBI
COXpaHEHHUsI MAaCChl U SHEPI'WH, 3aKOHBI TEPMOJIUHAMUKH, 3JIEKTPOJIN3A,
IIPEJICTABIIEHUS] O CTPOECHUH BEIECTB U IPYTOe.

B To ke Bpems B cojliep)KaHHM TMpeaMera JUIs KIAacCOB XHMHUKO-
Ouonorndgeckoro mnpoduist OOMBUIMN yAETBHBIA BeCc OyHeT HMETh
opraHuM4eckas XuMus. B sToMm ciydae mpemocTaBiseTcsl BO3MOXHOCTH
nsi Gonee OOCTOSTENBHOTO PACCMOTPEHMS XUMHUYECKOM OpraHM3aluy
KIETKH KaK OHOJOTHYecKOW CHCTEMBI, B COCTaB KOTOPOM BXOHAT, K
IpUMEpY, TaKue CTPYKTypHBIE KOMIIOHEHTHI, KaK JHUIHIBL, OENKH,
YIIEBOABI, HYKIEWHOBBIE KWUCIOTHI W apyrue. llpm sToM 3HAHUA O
COCTaBe U CBOWCTBAX MpeJCTaBUTEIEHl OCHOBHEBIX KJIACCOB OPraHUYECKHUX
BELIECTB CIy>KaT OCHOBOW [UIsi M3y4YeHWs] CYIIHOCTA IPOLIECCOB
(OTOCHHTE3a, TBIXaHUS, IIUIIEBAPEHNUS.

B nmmane ¢opmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHHMS,
OCBOEHHMs OOIICHAYYHBIX METONIOB ITO3HAHUS U OIBITa IPAKTUYECKOIO
NPUMEHEHHS HAy4YHBIX 3HAHUM wu3ydeHHe mpenMera «XUMHS» Ha
YIIIyOIEHHOM yPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBSI35X C YIeOHBIMH
OpeIMEeTaMH, BXOASIIAMH B  COCTaB  IPEIMETHBIX  obnacTen
«EcTecTBEeHHO-HayUHBIE MpeAMETh», «MaTeMaTiHka U WHGOpMaTUKa» U
«PyccKkuii A3BIK U TUTEpATypay.

IIpu u3ydyeHuu y4eOHOTO mpeaMera «XUMHUS» Ha YINIyOJIEHHOM
YPOBHE Takke, KaKk Ha YpOBHE OCHOBHOIO U CpemHEero OOIIero
oOpazoBanusi (Ha 6a30BOM YpOBHE), 3ajaueil I[EPBOCTENIEHHOH
3HAYMMOCTH SBJISETCS (DOPMUPOBAHME OCHOB HAYKHM XMMHH KakK 00nacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MTPAKTUYECKON NeATeIbHOCTH 4YeI0BEKA
1 OJTHOT'O U3 KOMIIOHEHTOB MHUPOBO# KyJIBTYpBL. Perienne 3To 3a1a4uy Ha



yIIIyONnEHHOM ypOBHE M3YYEHHs IpeaMeTa IIpearojaraeT peaau3alnio
TaKuX IIeJIeH, KaK:

GopMUpOBaHMe MpeACTaBIEHHH: O MAaTepHUATbHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBIICHUU IIPUPOIELI, O
MECTe XUMHUHU B CHCTEME eCTECTBEHHBIX HayK U e€ BeLyller pOjx
B oO0ecreyeHWM YCTOWYMBOIO pAa3BUTHS 4YeJlOBEYeCTBa: B
pelIeHruH MPo0JieM 3KOJIOTHIECKOM, SHEPTreTHUeCKON U IMUIIEBOM
0€e30IIaCHOCTH, B pa3BUTHH MEIWIIMHBI, CO3JaHHUU HOBBIX
MaTepyajoB, HOBBIX HCTOYHHMKOB DJHEPTHH, B 0OECIECYEHHUH
pPallMOHANBHOIO  MPUPOAOIONL30BaHusI, B  (DOPMUPOBAHUHI
MHPOBO33pEHUs] U OOIMed KyJIbTypbl UelIOBEKa, a TaKxke
SKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHMS K CBOEMY 3J0POBBLIO
U IIPUPOHOU CpeJe;

OCBOCHHE CHCTEMBI 3HAHWM, JIEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIONIEH €CTECTBEHHO-HAYyYHOH! KapTUHBI Mupa:
dbyHIaMeHTaIbHBIX IIOHSITHM, 3aKOHOB W TEOPUH XUMHUH,
COBPEMEHHBIX MPECTABICHUN O CTPOSHUH BeEIlleCTBa HA Pa3HbIX
YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaIMOJIEKYJISIPHOM,
0 TEPMOAWHAMHUYECKHX K KHHETHYECKUX 3aKOHOMEPHOCTIX
IIPOTEKAHU XUMHUYECKUX peakui, 0 XUMHYECKOM PaBHOBECHH,
pacTBOpax U MOHCIEPCHBIX CHUCTeMax, 00 OOImMX Hay4YHBIX
IIPHUHITUIIAX XUMUYECKOT O ITPOU3BOCTBA,

bopMmupoBaHre y OOy4aroOUMXCS OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYECKMX 3HAHUH I
OOBSICHEHHUS KITIOUEBBIX HAEH M MpOoOJieM COBpEeMEHHOM XMMWH,
s OOBSCHEHWS W IIPOTHO3WPOBAHUS SBICHUM, MMEIOIINX
€CTECTBEHHO-HAYYHYIO [IPUPOJLY; FPAMOTHOTO PEIIeH s IPOOIIEM,
CBSI3aHHBIX C XUMUEW, IPOTHO3ZUPOBAHUSA, aHAIW3a U OLEHKH C
TTO3UIUH 3K0JIOrMYECKOU 6E30IIaCHOCTH IIOCIIEACTBUHN OBITOBOM 1
IIPOU3BOJCTBEHHOM JEATENHHOCTA YeJIOBEKa, CBSI3aHHOHM C
XUMHYECKUM MMPOU3BOACTBOM, HUCIIOIh30BaHHEM U TiepepaboTKON
BEIIECTB;

yrayOJeHue TpenCcTaBIeHH O HAyYHBIX METO/JaX I103HaHUf,
HEOOXONVUMBIX JJISl TIPHOOPETEHHsT YMEHUH OPUEHTHPOBATHCS B
MUpPE BEIIECTB M OOBSICHEHUS XMMHUUYECKHX SBICHUN, UMEIOIINAX
MECTO B IIPUPOJE, B TMPAKTUYECKONW ACATEIBHOCTH U
MMOBCENHEBHOM YKU3HH.



B

IIJ1aHe peaiin3annu IMEPBOOICPECIHBIX BOCIIUTATCIIBPHBIX 41

Pa3BUBAIOIINX (QYHKIMN IIEIOCTHOW CHUCTEMBI CpEIHEro OOIIEero

00pa3oBaHWs TpH H3YUeHHHM MpeaMera «XHUMHS» Ha YLIyONEéHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh IPUOOPETAIOT TaKue 1! U 3a/1a4H, KaK:

BOCIIUTaHMe yOeXKIEHHOCTHU B II03HABAEMOCTH SIBIEHUH IPUPOJIBI,
YBaXXEHMS K IpOIecCy TBOPUYECTBA B 00JIACTH TEOPETHYECKHUX U
IPUKIAJHBIX ~ HCCIIEAOBAaHWM B  XUMHUH, (QOpPMHpPOBaHHE
MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMH K 00YUEHUIO W TTO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO U CaMOBOCIMTAaHUIO Ha OCHOBE YCBOCHWUS
00IIIeYenoBeUeCKUX IIEHHOCTEH;

pasBUTHE II03HABATENFHBIX HHTEPECOB, MHTEIUIEKTyallbHBIX U
TBOPYECKHUX CIIOCOOHOCTEeW oOO0ydJaromuxcs, (OpMHUPOBAHHE Y
HUX CO3HATENHHOTO OTHOIIEHWS K CaMOOOpa3OBaHMIO U
HEIPepHIBHOMY  00pa30BaHWMIO KaK yYCJIOBHIO  YCIELIHON
IpodecCHOHAEHON %} OOIIIeCTBEHHOM TesITeIbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 3I0POBBIO ¥ HOTPEOHOCTH
B 3JI0pPOBOM 00paze XHU3HH;

bopmupoBanue YMEHUH 1%} HaBBIKOB pa3yMHOTO
IIPAPOOIOIB30BaHMS, PA3BUTHE 3KOJOIMYECKOM KYyIBTYpHL,
IPHOOpPETeHHe OIbITa OOIIECTBEHHO-IIONE3HOM SKOJIOTHYECKOM
NesITeIbHOCTH.

OOmiee 4YMcIO YAcOB, MPEAYCMOTPEHHBIX IS W3YUeHMs XMMHM Ha
YTIyOJIEeHHOM YPOBHE CPeIHero o0Iero oopasosanus, cocrasiseT 204

gacoB: B 10 ximacce — 102 uaca (3 gaca B Hememo), B 11 kmacce — 102
yaca (3 Jgaca B HEJIe0).



COJAEPKAHUE OBYUEHUSA
10 KJIACC

OPTAHMYECKAS XUMMSI

TeopeTnyeckne 0CHOBBI OpraHu4YecKOH XHMHH.

IIpenMer W 3HauUeHHWE OPraHUYECKOW XUMHUH, IIPEICTABICHUE O
MHOT000pa3uH OPraHNYECKUX COeTUHEHUM.

DNeKTpOHHOE  CTpOeHWe aToMa  yIjlepoja: OCHOBHOE U
BO30YXXJIEHHOE COCTOSHMS. BaleHTHBIE BO3MOXHOCTH aroMa yIjepoJa.
XyUMHUYecKas CBA3b B OPraHMYECKUX COEIMHEHUsXK. TUIIbl THOpUIU3aIuH
aTOMHBIX opOuTanel yriepona. MexaHu3Mbl 00pa3oBaHUs KOBaJIEHTHOM
cBsi3u (OOMEHHBIM ¥ JTOHOPHO-aKIENTOPHBIA). THIEI IepeKpbIBaHUA
aTOMHBIX opOuTanel, 6- u n-cBa3u. OnuHApHas, IBOMHAs M TPOHHA
cBsi3b. CriocoOBI pa3phbiBa CBS3el B MOJIEKYJIaX OPraHHYECKUX BEILECTB.
[TonsTrEe 0 CBOOOIHOM pajuKaie, HyKiIeoduie u AIeKTpodue.

Teopust cTpoenus opranuueckux coenuHeHuid A.M. bytneposa u
COBpEMEHHBIE MPECTABIEHUS O CTPYKType MOJEKyl. JHaYeHHue TeOpUH
CTPOEHHUS OpPraHWYecKuX coequHeHud. MoeKyIsapHble U CTPYKTypHBIE
dopmynel. CTpyKTypHbIE (DOPMYIIBI Pa3TUYHBIX BHAOB. pa3sBEpHYyTad,
COKpalI¢HHasi, cKeleTHas. V3omepusi. Bunpl m3omepuu: CTPYKTypHasd,
MIPOCTPaHCTBEHHAs. DIeKTPOHHbIE 3D (DEKTH B MOJIEKYJIaX OPraHMIeCKUX
CoeIMHEHUM (MHIYyKTHBHBINA K ME30MEPHBIH 3 (EKTEHI).

[IpencraBnenne o KiIacCHUQUKAIMM OpPraHMYECKHUX  BEILICCTB.
[Toustee o QyHKIMOHATBHOM rpymme. ['omonorus. I'omomormyeckue
psanbl.  CHcTeMaTHdecKas HOMEHKJIATypa OPTraHW4ecKHX COeIMHEHUU
(IUPAC) u TpuBHMaIbHEIE Ha3BaHUS OTAEIBHBIX IIPECTABUTENEH.

OcoOeHHOCTH W KIacCU(UKAIMs  OPraHMYEeCKHX  PeaKIuH.
OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIE PEAKIIMY B OPTraHUYECKON XUMUH.

OKCllepUMeHTaIbHBIE ~ METOABI ~ M3y4YeHHs  BEIeCTB H  HX
IIpPEeBpallleHUH: O3HAKOMIIEHHE C 00pa3IaMu OpraHUYEeCKHMX BEIIECTB U
MaTepuajaMi Ha HUX OCHOBE, OIBITHI I10 MPEBPAICHUIO OPTraHUYeCKUX
BEIIECTB [pH HArpeBaHMU (ILIaBlIeHMe, OOYIJIMBAHHE U TOPEHHE),
KOHCTPYUPOBaHHE MOJIeIel MOJIEKYJI OpraHUYeCKUX BEIIECTB.

Yriaesogopoasl.

Ankaner. ToMonoruueckmii psjx  aikaHoB, obuias Qopmya,
HOMEHKJIaTypa M H30MepHUs. OJEKTPOHHOE M IPOCTPAHCTBEHHOE



CTpOEHHE MOJEKYN alKaHOB, Sp>-THOpUAM3alus aTOMHBIX OpOuTanei
yriepoja, 6-CBsi3b. OU3NYeCKUE CBOMCTBA AIKAHOB.

XVAMHAYECKHE  CBOMCTBA  QJKAHOB:  peaklUuy  3aMelICHHM,
W30MEpH3AINK, NETHIPUPOBAHUS, IUKIW3ALNY, IHPONIKN3a, KPEKUHIa,
ropenus. IlpencraBmeHwe o MexXaHM3Me peakLUUd PaAWKaIbHOI'O
3aMeIleHusI.

Haxoxmenne B mpupome. CrmocoObl NONy4YeHHsS W TPUMECHEHHE
aJIKaHOB.

[uknoankanpl. OOmias ¢opMyna, HOMEHKIATypa W H3OMEPHS.
OcoGEHHOCTH CTPOEHHS M XMMHYECKHX CBOWCTB MalbIX (L[MKIIONPOIIAH,
IMKI00yTaH) ¥ OOBIMHEIX (LUKIONEHTAH, TUKIOTeKCaH) LUKIOaIKaHOB.
CriocoObI TOTyueHUs ¥ MpUMeHeHHe IUKI0AIKaHOB.

Ankensl. I'oMojormueckuii psax aikeHoB, oOmas (opmyra,
HOMEHKJIaTypa. DJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHUE MOIIEKYII
AJIKEHOB, SP>-THOPUAN3aIKs aTOMHBIX opOuTaieil yrnepona, o- U T-CBSA3H.
CTpyKTypHast ¥ reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Pusmdeckue
CBOMCTBA aJKEHOB. XHMMHYECKHE CBOWCTBA: PEAKIMU IIPHCOCITUHEHHS,
3aMeIeHUsI B O-TIOJIOXKEHHWE MpH IBOWHOM CBS3H, MONMMEpHU3alud U
okucnenus. IlpaBuwio MapkoBHukoBa. KauecTBeHHBIE peakIuu Ha
IBOWHYIO CBsA3b. CIIOCOOBI MONyYCeHUS U IIPUMEHEHUE alIKEHOB.

Ankamuensl.  Kiaccudukarms — ankaipeHoB  (CONMpsDKEHHBIE,
U30JIMPOBAHHbBIE,  KyMynupoganHvie). (OCOOEHHOCTH  3JEKTPOHHOI'O
CTPOEHMS M XMMHYECKHX CBOMCTB CONPSDKEHHBIX NUEHOB, 1,2- # 1,4-
npucoequHeHHe. IlomuMepH3anys CONPSOKEHHBIX IueHOB. CrocoObl
TIOJTyYEeHUS ¥ PUMEHEHHEe aTKaIEeHOB.

AnkuHBL TOMONOrMYecKHi psAn alkWHOB, oOmas Qopmya,
HOMEHKJIATypa ¥ H30MepHusi. OIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOEHHE MOJNIeKyJ alKWHOB, Sp-THOpPHAM3AIlMs aTOMHBIX oOpOuTaseit
yriaepona. Dusnueckre CBOMCTBA AJIKMHOB. XUMHYECKHE CBOMCTBA:
peaKIuy TPUCOEeINHEHUS, TUMepU3allid U TpUMepU3allih, OKUCICHHUI.
KucrnoTHble cBOMCTBA AIKHHOB, MMEIOIINX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakiiyM Ha TPOMHYIO cBs3b. CIOCOOBI MOMyYeHUs H
IIpUMEHEeHHE aJIKHHOB.

ApomaTuueckue YrieBOAOpOAbl (apeHbl). [ 'OMONOrMYeCKHd pPsif
apeHoB, ob0mias (opMyila, HOMEHKIATYpa ¥ M30Mepus. DIEKTPOHHOS U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIeKyIbl OeH3o0ira. Pu3nUecKre CBOMCTBA
apeHoB. XWUMUYECKHe CBOMCTBA OeH30lla M €ro IOMOJIOTOB: pPEaKLHH
3aMelleHns] B OEH30JIbHOM KOJbIle M YTJIEBOLOPOIHOM pauKae,



peakluu  TNPUCOSAWHEHMs,  OKHCIEHHE  TIOMOJIOTOB  OeH3ola.
IlpencraBinenre 00 OpHUEHTHPYIOIEM [JEHCTBHM 3aMECTHTENCH B
OEH30MBHOM  KOJNbIlE HA  OpPUMEPE  QIKWIBHBIX  PaJuKaloB,
KapOOKCUIIEHOM, T'MAPOKCHIBHOW, aMHHO- ¥ HHUTPOTPYIIIbI, aTOMOB
rajoreHoB. OcobennoctH XAMHAYECKHX CBOMCTB CTHpOJIA.
Ilomumepuzanus  crupona. CrocoObl  IONyYEHHS ¥ IPUMEHEHHE
apOMaTHYECKUX YIJIEBOJOPOIOB.

Ilpuponueni ra3. IlomytHwele HebTsHble ra3el. Hedts u €&
npoucxoxaeHue. KaMeHHBIM yroib W MPOAYKTHl €ro MepepadOTKH.
CrocoOpl mepepaboTKU He(TH: IeperoHKa, KPEKHHT (TepMHUUIECKUi,
KaTaJIUTUIECKUH), pudOopMHHT, THPOIK3. [IpoayKTh! TiepepaboTKy HEPTH,
UX IPUMEHEHNE B IIPOMBIIIJICHHOCTH U B OBITY.

I'eneTrdeckas CBsI3b MEX/TY Pa3IMIHBIMU KITaCCAMHU YTIIEBOIOPOLOB.

ONEKTPOHHOE CTPOEHHE TI'aJOTeHIIPOU3BOIHEIX YIIIEBOIOPOIOB.
Peakuuu 3aMelneHus rajoreHa Ha THAPOKCOTPYINILY, HUTPOTPYIILY,
IUAHOTPYIIILy, aMUHOIpynmy. JleficTBMe Ha TrajJoreHIpPOU3BOIHBIE
BOJHOI'O M  CIHMPTOBOIO pacTBopa Imémoud. B3aumopelicTsue
OUTajloTeHalKaHoB ¢  MarHueM #  IguHKoM.  l[loHstwe O
METaJNIOOPTaHUIECKUX COeTMHEHUSX. Hcrnonb3oBaHuE
raJIOr€HIPOM3BOIHEIX YTIEBOJAOPOIOB B OBITY, TEXHHWKE M IPU CHUHTE3E
OpraHUYeCKHUX BEITEeCTB.

OKCIepUMEHTAbHBIE ~ METONbl ~ M3yYeHHMs  BEIECTB M HX
IOpeBpaIleHni: Uu3ydyeHWe (U3MUECKUX CBOMCTB  YTIJIEBOJOPOAOB
(PacTBOPUMOCTE), Ka4eCTBEHHBLIX PEaKIWil YITEeBOJOPOIOB Pa3IHIHBIX
K1accoB (oOecrBeuynBaHWe OpPOMHON WM HMOJHON BOJBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3auMOIEHCTBHE aleTUIeHa C aMMHadHbIM
pacTBopoM okcuna cepedpa(l)), kauecTBeHHOE 0OHApPYKEHHUE yIIIepoaa U
BOJIOPO/a B OPraHMYECKUX BEIIEeCTBax, IMOJyHYCHHE STHIIEHA U U3ydYEeHHE
€ro CBOMCTB, O3HaKOMIIeHHe ¢ KojuteKiuaMu «HedTb» u «Vrome», ¢
o0paslaMy ITacTMace, KayuyyKoB M PE3MHEI, MOIEIMPOBAHUE MOJEKYI
YTIIEBOOPOOB U ralOreHIIPOU3BOIHEIX YIIIEBOIOPOIOB.

Kucnopoacoaep:kammue opranudeckue coequHeHH sl

Ilpenenenble omHoaTOMHBIE crupThl. CTpoeHHMe MONEKynT (Ha
IIpUMepe MeTaHoa U 3TaHoma). [ oMonorudeckuii psi, odmas dopmyia,
U30Mepus, HOMEHKJIATypa W Kiaccubukaius. DuspdecKkue CBONCTBA
NPENEeNbHBIX OJHOATOMHBIX CIHUPTOB. BOIOpOAHBIE CBA3U MEXIY
MOJIEKyJIaMH CIIUPTOB. XHUMHYECKHE CBOMCTBA: PEaKI[UH 3aMeEIleHMUs,
ACTUIpaTAllii, OKHCJIIEHUS, B3aWMOIEHCTBHE C OpPraHUYECKUMH WU



HEOPraHW4eCKUMU Kuciotamu. KadecTBeHHas peakius Ha OJHOATOMHBIE
cupThl. [lelicTBue 3TaHONMAa W METaHoJa HA OpraHu3M YeJIOBeEKa.
CriocoOpI MOTyYeHUs U TPUMEHEHNE OJHOATOMHEIX CIIUPTOB.

ITpocteie >¢upsl, HOMeHKIaTypa U wuzoMmepus. OCOOEHHOCTH
bU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaroMHble  CIOUPTBI — OTWICHTIWKOIb W  TIHIEPHH.
Qusnueckne ©W  XUMHUYECKHEe CBOMCTBAa: peakluuW 3aMeIleHHus,
B3aMMOJICICTBHE C OPraHWYECKHMMH W HEOPraHUYECKUMU KUCIOTaMH,
KaueCTBEHHAsl peaklusi Ha MHOToaTOMHbIe cnupThl. [IpencraBieHue o
MEXaHM3ME peakluil HykKiIeoQWIpbHOrO 3aMelleHus. JleldcTBHe Ha
opranu3sM  dyenoBeka. (CrnocoObl  TOMy4deHHWss U IIpUMEHEHHE
MHOT'0aTOMHBIX CITUPTOB.

@enon. CtpoeHue MOJIEKYITBI, B3aUMHOE BIUSHUE MHIAPOKCOTPYIIIIEI
1 OeHzompHOrO snpa. @usmueckue cBoiicTBa (eHona. OcoOEHHOCTH
XVMHYECKUX CBOMCTB (eHona. KauecTBeHHBIE peakiyi Ha (DEHOIL
Toxcuunocts (enona. CriocoObl mONydYeHHs W TPUMEHeHHe (eHoa.
®enondbopmanbaeruaHas cMoJIa.

KapOonunpHble cCoOenUHEHNS — albIETHIbI U KETOHBL DJIEKTPOHHOE
CTpOEHUE KapOOHMIBHON TPYIIIEL. | OMOJIOrHYECKUE PSbl aNbJeTU0B U
KETOHOB, oO0IIas ¢opMmysa, M30MepuUs M HOMeEHKIarypa. Dusnueckue
CBOMCTBA aJIbJETUIOB U KETOHOB. XUMHUYECKHE CBOMCTBA AJIBAECTHUIOB U
KETOHOB:  peakuuu  npucoequHeHus.  OKHCIIeHHE  alIbJIETHIOB,
KaueCTBEHHBIE peakuu Ha anpaeruapl. CrocoObl IIONy4YEeHHMS U
[IPUMEHEHUE aJIbJAETHUIOB M KETOHOB.

OnHOOCHOBHEIE TIpefieNbHEIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH
CTPOEHHUS MOJIEKYJl KapOOHOBBIX KHCIOT. M3omepuss ¥ HOMEHKIArypa.
DusyuyecKre CBOKNCTBA OTHOOCHOBHBIX IIPeIeIbHEIX KAPOOHOBBIX KHCIIOT.
BomoponHble cBs3M  MeXIy ~MOJeKyJdaMM ~KapOOHOBBIX — KHUCIOT.
XUMHUUeCKUe CBOHCTBA: KHMCJIOTHEIE CBOMCTBA, PEaKIlus dTepUUKaIUH,
peakIMM C Yy4yacTHeM YIJEeBOJOpOIHOro paaukaina. (OcoOeHHOCTH
CBOMCTB MypaBBbUHON KHCIOTBL [IOHSATHE O MPOW3BOIHBIX KapOOHOBBIX
KMCIIOT — CIOXHBIX 3¢upax. MHoroobpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEMpENeNbHBIX ¥ apOMaTHYECKHX KapOOHOBBIX
KHCJIOT, JMKapOOHOBEIX  KHCIOT, TI'MIPOKCUKAPOOHOBBIX  KHCIIOT.
IIpencraBureny  BBICHIMX  KapOOHOBBIX  KHCJIOT:  CTeapuHOBasd,
NaTbMUTHHOBAS, OJEWHOBAs, JUHONEBAs, JUHONEHO8AA  KUCIOTEHL
Crioco0sl MONy4YeHus U IpUMEHEHHE KapOOHOBBIX KHCIIOT.



Cnoxusle 3dupbl. ['omomoruueckuit psm, oOmas ¢Gopmyna,
U30MepUsT U HOMEHKNaTypa. Du3nyecKkhe W XUMUYECKHE CBOWCTBA:
TUIPOJIN3 B KUCIION U LIETIOYHOM cpejie.

Kupsl. Ctpoenue, dusndeckue W XUMUYECKHE CBOMCTBA JKHPOB:
THIPOJIA3 B KUCIOM M IenoyHou cpene. OcoOOEHHOCTH CBOMCTB XKHPOB,
COIEpXKaIlUX OCTATKU HeIpeaeIbHbIX KUPHBIX KUCIOT. JKUpsl B IPUPOJIE.

MbITa Kak COJNH BBICIIUX KapOOHOBBIX KHUCIOT, HX MOIOIIee
nelicTBuUe.

OO6mas xapaktepucTuka yrieBonoB. Kiaccudukauus yriieBoI0OB
(MOHO-, M- W momucaxapuabl). MoOHOCAXapuIpl: TIIOK03a, (PyKTO3a,
rajakrosa, pubosza, mge3okcupuOo3za. Dusznueckde CBOHCTBA U
HaxoX[eHue B npupojae. PoTOCHHTe3. XUMUYECKAE CBOMCTBA IIFOKO3BI:
pPEaKIMHu C y4acCTHUEM CIUPTOBBIX M IbAECTHIHOU IPYIII, CIHUPTOBOE M
MOJIOYHOKHCJIOe OpokeHue. I[IpuMeHeHWe TINIIOKO3bL, €€ 3HAUYEeHHE B
KU3BHENESTEIPHOCTU opraHm3ma. Jlucaxapunpl: caxaposa, MalbTo3a M
JaKTo3a. BoccTaHaBIMBarolIe W HEBOCCTAHABIMBAIOIINE NUCAXAPUIBL.
I'unponus pucaxapumoB. Haxoxpenwe B IpUpoje ¥ INPUMEHEHHE.
[lonucaxapuapl: Kpaxmaja, TIJIHKOreH ® 1eumnoio3a. Crpoenue
MAaKpOMOJIEKYJl Kpaxmayla, IJIMKOreHa W I[eJlUIojio3bl. Dusnyeckue
CBOMCTBa KpaxMajia M IeJUIF0JI03bl. XHMMHUECKHe CBOMCTBAa Kpaxmalia:
T'HIPOJIM3, KAuyeCTBEHHAs peaklus C HOIOM. XUMHUUECKHE CBOHCTBA
IEJUII0NIO36l: THAPOJIN3, ITONy4eHre >(QUpoB Iemono3bl. [lomsatue o0
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, al[eTATHBIN IENK).

OKCIIepUMEHTANIbHbIE ~ METONbI ~ M3Y4YeHMs  BEIeCTB H  HX
NPEBPAIIEHUN:  pacTBOPUMOCTh  pPa3iIHYHBIX COUPTOB B BOJE,
B3aMMOJEHCTBUE 3TAaHONA C HATpUeM, OKHUCIEHHE 3TUIIOBOIO CIHMPTa B
aJIbACTH Ha PaCcKaJIEHHOM MeIHOM MPOBOJIOKE, OKUCIIEHUE 3THIOBOIO
CIHpTa IAXPOMATOM KaJIus (BO3MOXXHO HCIIOJIb30BaHUE
BU/IEOMATepHAIOB), KAueCTBEHHBIE pEaKIM¥ Ha  anbIerunsl  (C
rugpoxcunom auammuncepebpa(l) u rumpoxcumom memu(ll)), peaxnus
rmIeprHa ¢ ruapoxkcunom Menu(ll), xumMudeckrue CBONCTBA pacTBOpa
YKCYCHOM KHCJIOTBI, B3aUMOJIEHCTBHE PaCcTBOPA TIIFOKO3BI C THIPOKCUIOM
menu(Il), B3aUMOJECHCTBHE Kpaxmajia C HOJIOM, pelienue
OKCIIEPUMEHTAIBHBIX 3amad  1mo TemMaM «ChoupTel #  (DEHONBD,
«Kap6onoBsie KUCIOThL. CIOXKHBIE dDHPEI».

AzoTcogepikaline OpraHnyeckue CoeIHHeH .

AMUHBI — OpraHWYeCcKHe POM3BOAHBEIE amMmMHuaka. Kiaccudukarus
AMHUHOB: aJII/I(baTI/ILIeCKI/Ie U apoMaTH4dYEeCKHEC, IMEPBUYHEIC, BTOPHUYHEIE U



tTpetuuHble. CTpOeHHE  MOIIEKYII, obmags  dopmyrna, HU30MEpPHUs,
HOMEHKJIaTypa W (U3MUYEeCKHe CBOMCTBA. XUMHUYECKOE CBOMCTBA
anu(aTHyecKux AaMUHOB:  OCHOBHBIC CBOWCTBA, AQJIKWINPOBAHHUE,
B3aMMOJEHCTBAE IIEPBUYHLIX AMHHOB C a30THCTOH xuciioror. Conu
ATKMJIAMM OHUSL.

AHUIMH — TpeACTaBUTENb AaMMHOB apOMaTH4ecKoro  p#na.
Crpoenne aHWIWHA. B3auMHOe BIMsSHHE TPYNI aTOMOB B MOJIEKYJC
aauuHa. OCOOEHHOCTH XUMHUYSCKUX CBOMCTB aHMIUHA. KauecTBEeHHBIE
peakiuy Ha aHwiMH. CroocoObl  IMOMy4eHHs W TPHUMEHEHHE
anudarrgeckux aMuHOB. [lomydenue aHunMHa U3 HUTPOOEH30J1a.

AmunokucnoTsl. Homenkmatypa u — usomepus.  OTHenbHBIE
IIPEICTaBUTENN O-aMUHOKHUCIIOT: TTIUIUH, alTlaHWH. du3nUecKre CBOMCTBA
AMMHOKHICIIOT. XUMAUYECKAE CBOMCTBA aMHHOKHCIOT Kak aM(pOTepHBIX
OpPraHWYECKUX COEIWHEHUM, peaklus IOTUKOHIEHCAIUH, oOpazoBaHue
TENTUIHON CBSI3U. bHoJIorndeckoe 3HAa4YeHUe aMHAHOKHUCIIOT. Cunte3 u
TUAPOIIU3 NENTHIOB.

Denku kak mpupojaHbie monuMmepsl. IlepBudHas, BTOpHYHAS U
TpeTUYHas CTPYKTypa OenkoB. XUMHUUECKHE CBOUCTBA OEJIKOB: TUIPOJIN3,
JeHaTypallys, KaueCTBEHHbIe PeaKIIUy Ha OeIIKH.

DKCIlepUMEHTAbHBIE ~ METOIbl ~ H3y4YeHHsl  BEIEeCTB W HX
IpeBpAIEHUI: pacTBOpeHUE OEIKOB B BOJE, JAeHATypalus OeKoB IIpHU
HarpeBaHWH, [IBETHBIC PeaKIMy Ha OeNIKH, pelieHre SKCIIePUMEHTAIBHbIX
3ama4 [0 TeMaM «A30TcoiepiKaliye OpraHu4YecKue COEOUHCHUID) H
«Pacro3HaBaHne OPraHMYECKUX COSTUHEHUMN».

BricoxoMonekyJisipHbie COeIHHEHHS.

OCHOBHBIE TMOHATHS XHMUYW BBICOKOMOJEKYJISPHBIX COEIUHEHUHU!
MOHOMEp, IIOJMMEp, CTPYKTypHOE 3BEHO, CTEICHb IIOJMMCEpHU3aLHH,
cpenmsii  MonekynspHas ~Macca. OCHOBHBIE — METOIBI ~ CHHTE3a

BLICOKOMOJIEKYIISIPHBIX coeMHEHUN — [IOJIMEepU3ALIUL u
TIOJIMKOHIEHCAITHS.

IlonumepHbie MaTepHaIbL. Ilractmaccel (TIOMMATUIIEH,
TIOJIUTIPOTIAJICH, HOJIABUHUWITXIIOPHL, [IOJTUCTUPOIL,

[OJUMETHIMETAKPUIIAT,  TOJHUKapOOHATEHI, MONUATUIIEHTEPE(QTANAT).
VYTunuzanus u nepepadoTKa IIacTUKA.
DnacToMepBl: HATypaJbHBIM KaydyK, CHHTCTHYCCKHE KaydyKH
(6yTaMeHOBBIH, XJIOPOIIPEHOBBIH, U30IIPEHOBHIH) 1 CHIIMKOHBL. Pe3uHa.
BooKHa: HaTypanbHbE (XIIOIOK, IIEPCTh, MIENK), UCKYCCTBEHHbIC
(BUCKO3a, AI[eTaTHOE BOTOKHO), CHHTETHIECKHe (KAIpOH H JIABCAH).



[TonmuiMepsl  chHeNUaNbHOTO — HasHadeHWs  (TedyoH,  KeBiap,
3JIEKTPONPOBOSIINE [OIUMEPEI, OHOpa3iaracMble IIONTUMEDHI).

OKCIepUMEHTalIbHbIE  METONBl  M3y4YeHMs  BEIEeCTB MW HX
IpeBpalleHuii:  O3HAKOMJIEHHe ¢  oOpasnamu  NPUPOJAHBIX U
HUCKYCCTBEHHBIX  BOJIOKOH, IJIacT™MAace, Kay4JyKOB, pelieHue

SKCIIEPMMEHTAIBHBIX 3amad 1o TeMme «PacmosHaBaHue IIACTMacc U
BOJIOKOH.

PacuérHrble 3amaun.

Haxoxaenre MoJeKy IIpHON GOpMYyJIbl OPraHHYECKOI0 COSUHCHU
II0 MaCCOBLIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXICHUE
MOJIEKYJISIPHOM (POPMyITbl OPraHMYECKOTO COeMHEeH s 10 Macce (00BEMY)
IPOLYKTOB CrOpaHMs, IO KONHYECTBY Bemiectsa (Macce, OOBEMY)
IPOMYKTOB peaklWd W/WIA MCXOOHBIX BEIIECTB, YCTAaHOBJICHUE
CTPYKTYpHOM QOpMYIBI OpPraHWYecKoro BeEINecTBa Ha OCHOBE €ro
XUMHUYECKHX CBOWCTB HJIM CIOCOOOB IIOIyYEHMS, OMPENCIICHHE 0NN
BBIXOJa MTPOIYKTa pPeakliy OT TEOPETUIECKH BO3SMOXXHOTO.

MexmpeMeTHbIE CBSI3H.

Peanuzarus MeXIpeMeTHEIX CBA3eH MPY M3yYeHNH OpPraHrIecKoH
xuMuA B 10 Kilacce oCyIIecTBISETCS depes MCIOIb30BaHUe KaK OOIIMX
€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U MOHATHH, IIPUHATHIX B OTAEIBHBIX
IpeaMeTax eCTeCTBEHHO-HAYTHOIO LIUKJIA.

O61ie eCTeCTBEeHHO-HAyYHEle TIOHATHS: ABJICHHE, HayuHBIA (axT,
THIIOTe3a, TeOPHs, 3aKOH, aHAIU3, CHHTE3, KIIaCCH(pUKAIHs, HaOIIIOACHHE,
U3MepeHwue, SKCIIEPUMEHT, MOJIeNb, MOJIEIUPOBAHHE.

Du3pKa: MaTepus, aToM, DJIEKTPOH, IPOTOH, HEWTPOH, MOJEKYIa,
SHEPreTHUYECKHi ypOBEHb, BEIECTBO, TeNO, OO0BEM, arperaTHoe
COCTOSIHHME BEIeCTBa, (U3UYECKUe BEIWUYUHEIL, €IUHUIBI H3MEPEHUs,
CKOPOCTb, SHEPTHs, Macca.

Bronorus: KIeTka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabosusM,
HACIIE[ICTBEHHOCTh, ABTOTPO(HBIA U TETePOTPOQHLIM THUIl NHTAHW,
Opoxxenre, (HOTOCHHTE3, [AbIXaHWe, OENKH, YIJIEBOABL,  JKHPBI,
HyKJIEMHOBBIE KUCIOTHI, PEpMEHTHL.

I'eorpacdusi: mone3Hsle HCKONaeMble, TOILIHBO.

TexHomorust:: THINEBBIE MPOIYKTHl, OCHOBEI  PAaIlMOHAIBHOTO

IMATaHHA, MOKINHE CPeIaCcTBa, MaTepHualibl U3 UCKYCCTBCHHBIX H
CHHTCTHYECKHX BOJIOKOH.

11 KJIACC



OBIASI 1 HEOPTAHUYECKA S XUMN5A

TeopeTnyeckre 0CHOBbI XHMHH.

Atom. CocTaB aTOMHBIX sjep. XMMHUYECKH# >71eMeHT. FI30TOMBL.
CrpoeHHe OJNEKTPOHHBIX O00ONOYeK —aTOMOB, KBaHTOBBIC gyHycla.
DHepreTdueckre ypOBHH ¥ TIOXYPOBHH. ATOMHBIE  OpOUTAIH.
Knaccudukanus XAMHUYECKHX JJIEMEHTOB (s-, p-, d- f-371eMEHTHI).
PacnpenieneHue 3JIEKTPOHOB IO aTOMHBIM opbuTansM. ONEeKTPOHHBIE
KOHQHUTYPAIlUA aTOMOB 3JIEMEHTOB TNeEPBOrO—4eTBEPTOro IEPHONIOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSHWH, JJIEKTPOHHBIC KOHGUTYpaLuH
MOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuomyueckuit 3akon 1 Ilepuonuueckas CHCTEMa XHMUTECKUX
snmementoB JM. MenneneeBa. Cpa3b NEPUOAMYIECKOTO 3aKOHA H
[leproanuecKOl CHUCTEMBI XMUMHYESCKHX DIEMEHTOB C COBPEMEHHOM
Teopuel CTPOEHMS AaTOMOB. 3aKOHOMEPHOCTH W3MCHCHUS CBOMCTB
XUMHYECKAX DJIEMEHTOB U 00pasyeMbIX MMH TPOCTBIX M CIOXHBIX
BEIECTB [0 TPyIIaM M IeprofaM. 3HaueHue MepHOJMYECKOro 3aKkoHa
JI.1. Menpeneesa.

XuMudeckas CBS3b. BHAbl XUMHUYECKOM CBs3U: KOBaJICHTHAA,
HOHHAsI, MeTaJulndecKkas. MexaHu3Mbl 00pasoBaHuUs KOBAJIEHTHOM CBSI3H:
OOMEHHBIM ¥ IOHOPHO-aKIENTOPHBIM. OHeprus M JUlMHa CBIA3H.
[TonspHOCTh, HANPABIEHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOM CBS3H.
KpatHubie CBSI3U. BopoponHas CBSI3b. MeXMOIeKYJISIPHBIE
B3alMOJICHUCTBUA.

BajeHTHOCTs ¥ BaleHTHBlE BO3MOXKHOCTH aTomoB. CBA3b
3IIEKTPOHHOM CTPYKTYPBI MOTEKYJI C UX T€OMETPHIECKUM CTPOCHIEM (Ha
IpUMepe COCTUHEHHN 3JIEMEHTOB BTOPOTO IIeprOJIa).

IlpencraBnende O  KOMIUIEKCHBIX — COCIMHCHHAX. Cocras
KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTelb, JHIaH/bl. 3HAUCHUE
KOMITIIEKCHBIX coemuuernit. [ToHATHE 0 KOOPAUHAIIMOHHON XUMHUH.

BelriectBa MOJEKYJISIPHOTO ¥ HEMOJEKYISPHOIO CTPOCHMA. Tursl
KPUCTAUTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECCTB.

[MomsiTie O [OUCHEpCHBIX cucreMax. VICTHHHBIE —PacTBOPEIL.
[pencraBieHre O KOJUIOMIHBIX pacTBOpax. CrniocoOBI  BBIpaXKEHUS
KOHIIGHTpAlld¥ PAacTBOPOB: MaccoBas [OJisi BeIlecTBa B PacTBOPS,
MOJIApHAsl KOHIEHTpanus. HachllleHHble W HEHACBHIIECHHBIC PACTBOPHL,
pactBopuMOcTh. Kpucramnoruaparsr.



Kinaccudbukanus u HOMEHKIaTypa HEOpPraHMYeCKHX BEIECTB.
TpuBHanbHble Ha3BaHUS OTHEIBHBIX TPEICTABUTENEH HEOPraHWYECKUX
BEIIECTB.

Knaccudukamnms XUMHUYECKMX peakuuii B HEOPraHHYecKOd U
OpPraHWYeCcKOM XUMHUHU. 3aKOH COXpaHEHMs MAacChl BELIECTB; 3aKOH
COXpaHEHHUs U TPEeBpallleHUs SHEPIMU IIPH XHMHYECKHX PpEaKIHUIX.
TemnoBele  5(QdeKThl XUMHYECKMX  peakiui. TepMOXUMUYECKHE
ypaBHEHWUSI.

CKOpOCThP XMMHYECKOW peakiuu, €€ 3aBHCUMOCTh OT PasIMIHBIX
daktopos. I'OoMoremHble W TreTeporeHHsle peakiuu. Kartanms H
KaTaJIU3aTOPBL.

OOpatumble ¥ HeoOpaTUMble peakiuu. XMUMHYECKOe PaBHOBECHE.
KoHcTanTa XxmMudeckoro paBHoBecus. @DaxkTopsl, BIHSIOMIKAE Ha
MOJIOKEHWE XWUMHUYECKOTO pPaBHOBECHS: TeMIleparypa, HaBJIEHHE U
KOHIIGHTpAIIK BEIECTB, yJacTBYIOIMX B peakiwu. Ilpunrmun Jle
[MaTense.

DnexTponuTHueckas — gucconmanms.  CuipHBIE M cradble
anekTponuThl. CremeHs auccomuanvu. Cpena BOIHBIX PacTBOPOB!
KWCIOTHAs, HefiTpanbHas, IelouHas. Bojoposmsii mokasatens (pH)
pactBopa. I'unponus coseit. Peakiiuu HOHHOTO 0OMeHa.

OKHCIIHTENBHO-BOCCTAHOBHUTENbHBIE peakiuy. CTereHb OKUCICHHUS.
Oxucnutenh ¥ BoccTaHoBuTenb.  IIpomecchl  OKUCICHUA — H
BOCCTAHOBJICHHs. BakHelInne OKWCIWTENH W BOCCTAHOBHTENW. MeTox
BJIEKTPOHHOTO Oaanca. DIEKTPOIU3 PACTBOPOB ¥ PACILIaBOB BEIIECTB.

OKCIlepUMeHTaIbHble  METOABI ~ M3y4YeHHs  BEIECTB M HX
MpEeBpallleHni: pasliokeHrWe TMepoKChuaa BOIOPOJa B TPUCYTCTBHH
KaTalu3aTtopa, MOJEIN KPUCTAUIMYECKUX PEIIETOK, MPOBEICHHUE
peakuuii HOHHOTO OOMeHa, OIpefelieHne Cpeabl PaCTBOPOB C IIOMOIIBIO
UHIWKATOPOB, HU3yUEHHE BIUSHHUSA Pa3THUHBIX (AKTOPOB Ha CKOPOCTH
XUMAYECKOHN peaklivy U MOJ0XKEHNE XUMUYECKOI'0 PABHOBECHS.

Heopranuveckasi Xumusi.

[Tonoxenue HeMeraynoB B Ileproauyeckoyd CUCTEME XMMHUYECKHUX
anemeHToB J[.M. MeHzeneeBa U OCOOEHHOCTH CTPOCHHS HX aTOMOB.
DusnuuecKHe CBOMCTBA HEMETalIoB. AJUIOTpONus HeMeTalIoB (Ha
IpuMepe KUCIopoaa, cepsl, pochopa u yriepoaa).

Bomopon. TIlomyuenue, ¢GusuuecKkue ¥ XUMHUYECKME CBOWCTBA:

peaKiiiy ¢ MeTajllaMd M HeMeTaJlllaMH, BOCCTAaHOBHTEJIbHBIE CBOMCTBA.
I'mnpunel. TomauBHEBIE 3JTIEMEHTEI.



Tanorensl. HaxoxaeHne B TNPHPOAE, CIOCOOBI  OIydYEHHS,
dH3MIECKHe ¥ XMMHUECKHe CBOMWCTBA. [ aloreHOBOJOPOIEL. BakHEHIINE
KUCIIOPOZCOMep X alllie  COeNMHenrst rajnoreHoB. JlabopaTopHble H
TPOMBILIUICHHBIE ~ CIIOCOOBI  MONy4YeHHs  [aJlOreHOB. IIpumeHneHune
raJIOTeHOB U UX COEIMHEHUN.

Kucinopon, o030H. JlaGopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI
MONydeHnsT Kuciopona. @Dusndeckhe U XHMUYECKHE CBOMCTBA M1
IpUMeHEeHHe KUCIOpoia U 030Ha. OKCHUJIBI U TICPOKCHUIBL.

Cepa. Haxox/enue B IIPAPOJIE, CIIOCOOB! OTydeHus!, PU3NIECKHE 1
xumMmuueckre cBoiicTBa. Ceposomopon, cymbduust. Oxcun cepsi(IV),
okcuj ceprl( VI). CepHucTas U cepHast KHCJIOTHL U UX COJIH. OcobeHHOCTH
CBOMCTB CepHO¥ KucIoThL [IpuMeHeHune cepsl U €€ COeIMHeHHH.

Asot. HaxoxIeHue B IPUPOJIE, CIIOCOOHI TIONyYeHns, GPU3nIecKue 1
XUMHYECKUe CBOicTBa. AMMUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTasd U
a30THas] KUCJIOTHI U UX cond. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL
[TpyMeHeHre a30Ta U er0 COeIUHEeHNH. A30THEIE YI00pEHHS.

®ochop. Haxoxnenme B TPUPORe, CIIOCOOBI  MONYHYEHHS,
dusndeckue U XuMEdeckme cpoifcta. Dochuael u bochun. OKCHB
docdopa, hochopras kucnora u eé conu. IIpumenenne docdopa 1 ero
coenunenui. @ochopHbie yI0OpEHU.

Vriepos, HaxXOXJEHHE B IpUpoje. AJUIOTPOIHEIE MOIU(DHKAIIHH.
Du3MdecKie ¥ XUMHUIECKHe CBOMCTBA IIPOCTHIX BEIIeCTB, 00pa3oBaHHbIX
yrinepomom. Oxcmp yraepona(ll), oxcun yraepoma(IlV), —yroibHas
KHUCJIOTA U 8 CONU. AKTUBHUPOBAHHBIA yroib, ancopbuus. DyIepeHbl,
rpaden, yrieponHsle HaHOTpyOku. IIpuMmeHeHHe IPOCTBIX BEIIECTB,
00pa3oBaHHBIX YIIIEPOIOM, U €T0 COEIUHEHHUH.

Kpemumit. HaxokneHne B TpHpOAe, CIOCOOBI  MOIydIEHHS,
dusndeckue ¥ xuMuueckue cpoiictsa. Oxcrn kpeMuuA(IV), kxpeMHUEBas
KHCIIOTA, CHIMKATHL. [IprMeHeHHe KpeMHUs U ero coenuHeHud. CTeKo,
ero noyry4eHue, BUABI CTEKIIA.

ITonoxenwe MeramioB B llepuoandeckoi cucTteMe XMMMYECKUX
31eMeHTOB. OCOGEHHOCTH CTPOEHMsS JJIEKTPOHHBIX O0OJOYEeK aTOMOB
MeTamnoB. O6mue ¢usMUeckde CBoWicTBa MeTanoB. lIpuMeHeHune
METaJIJIOB B OBITY U TexHHKe. CIiaBbl METAILIIOB.

DNEKTPOXUMUAYECKUHN PsiJT HaTpskeHu# MeTaiuioB. OOIue croco0s!
NOJIy4YeHUs  METaJIOB:  THIPOMETAJLIyprus,  THPOMETAIIyprid,

SMeKTpoMeTamnyprus. Ilomatue o xopposun MeramroB. CrocoOsl
3allIUTEI OT KOPPO3UMN.



Obmas xapakrepuctuka MetajuioB IA-rpymmsl [lepuommaeckoit
CHUCTEMBbI XHMHUYECKUX OJeMEHTOB. HaTpuii ©W Kanui: IONy4eHHE,
(u3MyecKue W XUMHYIECKHE CBOMCTBA, IPYMEHEHHE IPOCTHIX BEIIECTB U
UX COCIUHEHUH.

OO6mias xapaxrepuctrka MetamioB IIA-rpymmer Ilepuoguueckoi
CHUCTEMBl XMMHUYECKUX DJJIEMEHTOB. MarHuéi W KaJbLUW: IIOIy4YEHHE,
Gu3rYecKre U XMMHUYECKHUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U
ux coequHeHun. JKECTKOCTL BOIBI M CIIOCOOBI €€ yCTpaHEHHU .

ANMOMUHUH: TOTy4deHHE, (UINUECKHE W XUMHUUECKHE CBOMUCTBA,
NPYMEHEHUE IIPOCTOTO BeIecTBA M €ro CcoeluHeHu#. AMQoTepHBIE
CBOMCTBA OKCUZAa U TUIPOKCHUIA ATIOMUHHUS, THUIPOKCOKOMILIEKCHI
AIIFOMUHUAL.

OO11as xapakTepucTrka MeTaIoB o00uHbIX moarpynm (b-rpymm)
Ilepronrdeckoit cCUCTEMBI XUMHUYECKUX DJIEMEHTOB.

Dusnyeckue U XUMHUYECKHE CBOMCTBA XpoMa M €r0 COEIWHEHUH.
Oxcuppl u rugpoxcunsl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl 1
JUXPOMATEI, UX OKUCIIUTEIbHBIE CBOMCTBa. llonydueHue U NpUMEHEHHE
Xpoma.

DusnuecKue U XUMUYEeCKHUe CBOMCTBA MapraHIla U €ro COeIUHEHUH.
Baxneimue coenunenus Maprauia(ll), mapranmna(IV), mapranna(VI) n
mapranua(VII). IlepmanranaT kanus, ero OKMCIUTEIbHBIC CBONCTBA.

Dusndeckue U XUMHUYECKME CBOMCTBA jKelle3a W er0 COSAUHEHMI.
Oxcunsl, ruapokcuasl u conu xenesa(ll) u xenesa(Ill). Tlomyuenue u
IIPMMEHEHHE JKelie3a U eTo CIIJIaBOB.

Dusnyeckre U XUMHYECKME CBOMCTBA MeAW W e€ COeIUHEHHH.
Ilonyuenue u MpUMEHEHUE MEOU U €€ COeIUHEHUIA.

IMuak: momyuenwe, GU3HUECKHe W XMMUYECKHE CBOWCTBA.
AmdorepHbIe CBOMCTBa OKCHIa u TUJIPOKCHIA IIUHKA,
TUIPOKCOKOMILIEKCHI [IUHKA. [ [pMeHeHune ITMHKA U €ro COeTUHEHUH.

OKCIepUMEHTalIbHbIE ~ METOMBl ~ M3ydYeHMs  BEmEeCTB H  MX
NPeBpaIlEHUH: U3ydeHHe O0Opa3IoB HEMeTajuloB, TOpPEHHE CepHl,
Qoctopa, oxemesza, MarHus B KHCIOPOAE, M3ydYeHHE KOJUIEKLIUH
«Mertansl 1%} CILIABEIY, B3aWMOJIeicTBUE ITIeJIOYHBIX u
IIeJIOYHO3EMENBHBIX METaJUIOB C BOJMOH (BO3MOXXHO HCIIONIB30BAaHUE
BU/IEOMATEPHUATIOB), B3aMMOMAEHCTBHE I[MHKA W JKejie3a C PacTBOPaMU
KHCJIOT | IlIEeJI0Y€eH, KaUeCTBEHHbIE PeaKIIny Ha HEOPraHUUECKUE aHUOHBL,
KaTHOH BOJOPOJA X KaTHOHBI METAJIIOB, B3aMMOJCHCTBHE TUIPOKCUIOB
QIIOMUHUS M I[UHKA C pPacTBOpaMH KHCIOT M IIeNlodel, pellieHue



SKCIIEPUMEHTAIBHBIX 3amad mo TemaMm «lamorenel», «Cepa u €
COeIUHEeHUs», «A30T U Gocdop U UxX coeNUHEHUA», «MeTalllbl ITaBHbIX
HOArpyHI», «MeTaibl MOOOYHBIX TOATPYIIID).

XHMHUSA H KH3Hb.

Ponb xumum B obecriedeHUH yCTOHUUBOTO Pa3sBUTHs YeI0BEYEeCTBA.
IloHaTHe O Hay4YHBIX MeTOHaxX ITO3HaHMS M METOHOJOTMH HAy4dHOI'O
uccienoBanus. HayuHble NpUHIUIBI OpPraHU3alMl  XUMHUYECKOIO
TIPOM3BO/CTBA. [IPOMBINUIEHHBIE CIIOCOOBI IONYYeHHs BaKHEHIINX
BeIlleCTB (Ha mprUMepe MPOU3BOJICTBA AaMMHUAKa, CEPHOW KHUCIOTEL
MeTaHoua). IIpoMBblieHHBIe cTIOCOOb! MTOIyYeH s METAIJIOB U CIIJIaBOB.
XUMHUECKOe 3arps3HEeHHe OKpYXKalollled cpeibl W €ro IOCIEICTBHA.
Ponp xumuu B obecrieueHny sHEpreTHUECKoi 0€30MacHOCTH.

Xumus U 3M0poBbe yenoBeka. JlekapcTBeHHBIe cpefcTBa. [IpaBuia
UCIIOIb30BaHUS JIEKapCTBEHHBIX IpenaparoB. Poilb XUMHU B pPa3BUTHH
MEIULIAHEL

XuMus MUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIeBble No0aBku. Poib
XUMHH B 00€CIIEUeHUH TUAIIEBON 0e30IIaCHOCTH.

Kocmernueckie u mapdioMepHble CpeAcTBa. bhiToBas XHUMUS.
ITpaBuna Ge30macHOrO WCIIONB30BAHUS TIPENapaToB OBITOBOW XWMHUH B
IIOBCETHEBHOM XU3HU.

XUMUSL B CTPOUTENBCTBE: BaXKHEHUIINE CTPOUTENHHBIC MaTepHAlIbI
(emeHT, OETOH).

XuMHs B CENbCKOM xo3siicTBe. OpraHudyecKkue W MHHEPaJbHBIE
yIoOpeHus.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepUallbl, KPacKH, CTEKIIO,
KepamuKa. MarepHraisl [UIsl 3J1eKTpOHUKY. HaHOTEXHONIOTHH.

PacuérHeble 3agaun.

Pacuérel: Macchel BemiecTBa WIM 00bEMa TIa3oB II0 HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM 00BEMY OJHOIO M3 YYACTBYIOIIUX B
peakIy BellecTB, Macchl (00BEMa, KOMHUYECTBA BEIIECTBA) IIPOJIYKTOB
peaKIM{, eCIHd OIHO M3 BelIeCTB MMeeT NpHMecH, Macchl (00béMa,
KOJIMYECTBa BEILECTBa) IMPOIYKTa PEeaKlUH, eClId OJHO U3 BEIIECTB TaHO
B BUJIE pAacTBOpa C OMIpeNenEéHHOM MacCcOBOM [oJel pPacTBOPEHHOTO
BEIIECTBA, MAacCOBOM [OMM M MOJISIPHOM KOHIIEHTpAallMM BEIECTBA B

pacTBOpe, [MOOJIH BBIXOJA IIPOAYKTAa peakmuu OT TEOPETHICCKH
BO3MOXHOTIO.

MemnpenMeTHHe CBsA3H.



Peanmsanysi MEXIPEIMETHEIX CBA3€d IpH M3ydeHWH OOIICH H
HeopraHudeckod xumMum B 11 Kiacce OCYIIECTBIACTCA  1€PE3
MCIIONB30BAHME KAK OOIIMX eCTeCTBEHHO-HAyYHBIX NOHATHH, TaK H
HOHATHM, NPUHATEIX B OTHEIHHBIX IIPEIAMETaX eCTeCTBEHHO-HAy4dHOI'O
IIUAKIIA.

OGIHe eCTeCTBEHHO-HAYYHBIE NOHATHS: SBICHHE, HAyYHBIA (DaKT,
TAIoOTe3a, TEOpWsA, 3aKOH, AaHajuu3, CHHTES, Kj1accuGuKarys,
IIEPUOIAMYHOCTD, HAOMIOJEeHHe, M3MepeHne, OSKCIEPUMEHT, MOAEIb,
MOJIEIUPOBAHUE.

dusuKa: MaTeprsi, MUKPOMHP, MaKPOMHD, &TOM, SJIEKTPOH, IIPOTOH,
HEWTPOH, WOH, W30TOIIBl, PaTHOAKTUBHOCTH, MOJICKYIa, SHEPreTHIECKHM
ypPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHHE BEINECTB,
UeabHBIA ra3, GU3MYecKre BeINUYHHBI, €IUHUIBI U3MEPEHUS, CKOPOCTD,
SHEPrHsl, Macca.

Bronorus: KIeTka, OpraHusM, 9KocucTeMa, buocdepa, MeTa0O0JIU3M,
MaKpo- W MHKPOIJIEMEHTBI, OCNKH, JKUPBI, YTJICBOABL, HYyKJICHHOBBIC
KUCIIOTHI, HEPMEHTHI, TOPMOHBI, KPyTOBOPOT BEIECTB U ITOTOK SHEPTUH B
9KOCHUCTEMAaX.

I'eorpadusi: MuHEpasBl, TOPHBIE IOPOIbI, MOJIE3HBIE MCKONACMBIC,
TOTLIMBO, PECYPCHI.

TexHONMOTHs: XWUMHYECKass IPOMBILIIEHHOCTh,  METalULypIi,
CTPOUTENLHBIE MaTepHalbl, CelbCKOXO3JUCTBEHHOE IPOU3BOJCTEO,
IWIeBas IPOMBIIUIEHHOCTh, (apManeBTHYecKas IPOMBIIUICHHOCTD,
TIPOU3BOJICTBO KOCMETHYIECKHUX Ipernaparos, IIPOM3BOJCTBO

KOHCTPYKIIHOHHbBIX MaTepHralioB, 3JICKTPOHHAA HpOMBIHIJICHHOCTB,
HAHOTCXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOTPAMMEI T10
XMW HA VYTJYBJEHHOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHIA

JIMHHOCTHBIE PE3YJBTATDBI

B cooTBeTcTBMM ¢ CHCTEMHO-/IEATEIBHOCTHBIM ITOAXOAOM B
CTPYKTypE JIMYHOCTHELIX PE3yIbTaTOB OCBOEHHS IIpenMera «XuUMHUs» Ha
YpPOBHE cpemHero o0mero oOpa3oBaHUSA BBIJEICHBI  CICHYIOIIHE
COCTaBISIOIIME: OCO3HAHHE OOYYAIOIIMMUCS POCCHUCKON IpaXKIaHCKOM
UICHTUYHOCTH; TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH H
CaMOOIIPeIEIEHNIO; HAIWYHe MOTHMBallUUM K OOydYeHHIO; TOTOBHOCTb M
CIIOCOOHOCTh ~ OOyUarolIuXcsl  PyKOBOJACTBOBAThCS —~ IPUHSATBIMH B
oOIT[eCTBe TIpaBUIaMHM W HOPMaMU TIOBEJIEHNUsI; HaIu4Ke IIPaBOCO3HAHMUS,
OKOJIOTHYECKON KYJIbTYpBI, CIIOCOOHOCTH CTaBHUTh I€IM W CTPOUTH
’KU3HEHHBIE TUIaHbl.

JIMYHOCTHBIE Pe3yIbTAThl OCBOCHHUS MpeaMeTa « XHUMHUSI» OTPAXKAIOT
chOPMHMPOBAaHHOCTH ~ OMNBITA  IIO3HABATENBHOM W IPaKTUYECKOH
IEATENBHOCTH 00YYAIOIMUXCs B IIPOLIECCE PeaNU3alfiyd 00pa3oBaTeIbHOMN
NesITeIbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOSHHS MpeIMeTa « XUMHUSI» OTPAXKAIOT
cOPMHUPOBAaHHOCTh  OMNBITA  IIO3HABATENBHOM ¥ IPaKTAYECKOM
IEATENFHOCTH O0YYarOLIMXCs B IIPOLECCE PeATH3alii 00pa3oBaTebHOM
NEeSITENIbHOCTH, B TOM YHCIIE B HACTH:

1) rpaxgancKoro BOCIUTAHMS:

OCO3HaHusA 06y‘{aIOI_U;I/IMI/ICH CBOMX KOHCTHTYIIHOHHBIX npaB H
00s13aHHOCTEH, yBaXXCHUSI K 3aKOHY U IPaBOIOPAIKY;

MpeACTaBIeHWsT O  COLMAbHBIX  HOpMax W IpaBUiIaX
MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEIBHOCTH IIPU
CO3JJaHUU YUYEOHBIX IMPOEKTOB, PEIEHWU Y4UeOHBIX W II03HABaTEIbHBIX
3a]1a4, BBIIIOJTHEHUU XUMHUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHWUSI, IOTUKY

U apryME€HThl APYIrUX IpH aHAIKW3€ pasInvHbIX BHIOB yqe6H0171
ACATCIIBHOCTH,

2) NIaTPHOTHYECKOT0 BOCIUTAHHS:

OEHHOCTHOI'O0 OTHOINECHHS K UCTOPHYCCKOMY U HayTHOMY HacCJIEaHIO
OTE€YECTBECHHOU XUMHUH,



YBaXEHHS K IPOLEcCy TBOpUECTBA B 00JIaCTU TEOPUU U
NIPAKTUYECKOr0 TIPHUIOKEHUS XUMHH, OCO3HAHUSA TOTO, YTO JaHHBIE
HAYKH €CThb pe3yibTaT JUIMTENbHBIX HAOMIOAEHUH, KPOIIOTIMBBIX
OKCIEPUMEHTANIBHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/la YYEHBIX U IPAKTUKOB;

WHTEepeCa M II03HABAaTEIbHBHIX MOTHBOB B IIOJIyYEHHUH U
MIOCIICAYIOIEM aHalu3e WHPOPMAIUM O IEPEeIOBBIX TOCTHKEHUIX
COBPEMEHHOU OTEUECTBEHHON XUMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOI0 IIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAlli{, CBS3AHHLIE C XHMHYECKUMHU
SBICHUSMH, W IPHHUMATh OCO3HAHHBIC PEIIeHHS, OPUEHTUPYSICh Ha
MOpPaTbHO-HPAaBCTBEHHBIE HOPMBI U ITEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEACHHE M TOCTYIIKM CBOHX
TOBAPHINEH C IO3MLUN HPAaBCTBEHHBIX M IMPABOBBIX HOPM U C yUETOM
OCO3HaHHUSI IIOCIEACTBUMN MTOCTYITIKOB,

4) hbopMHupOBaHHS KYJIbTYPbI 3A0POBbS:

MTOHMUMAaHUsS IIEHHOCTEH 370poBOT0 W Oe30macHOro obpasa XKU3HH,
HEOOXOJMMOCTH  OTBETCTBEHHOTO  OTHOLIEHHS K  COOCTBEHHOMY
(pU3MIECKOMY U IICHXUYECKOMY 310POBBIO;

COOMIOAEHNS TpaBUsl 0e30acHOr0 OOpaleHus C BeleCTBaMH B
OBITY, IOBCEIHEBHOM JKM3HU, B TPYOBOM IEATENHHOCTH;

IIOHUMAaHHUS [IEHHOCTU MPaBUJ UHAUBUIYATBHOTO M KOJJIEKTUBHOI'O
0e30acHOro MOBEECHUS B CHTYALMX, YTPOXKAIOIIUX 3J0POBEIO 1 KU3HHU
JIFOJIEH;

OCO3HAHHUA IOCJIENCTBUM W HENpPUATHAS BpPEOHBIX IPUBBIYEK
(yrmoTpeGeHus alKoroJis, HAPKOTUKOB, KyPEHHU);

S) TpynoBoro BocnuTaHus:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIeI0BATENBCKOU
AEATeNbHOCTH, OOINECTBEHHO ITOJIE3HON, TBOPUECKOW H IPYTHX BHAAX
NesATeNbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4YacTHe B PCIlICHUM IMPAKTHUYECKUX 3a1a4
COLMAIIbHOW HAIIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IITKOJIBI);

UHTEpeca K IIPAKTUYECKOMY H3Y4YEHHIO Ipodeccuil pa3iIudHOro
poZla, B TOM YHCIIE Ha OCHOBE IPUMEHEHWS TMPEIMETHBIX 3HAHUMU IIO
XUMHWH;

YBOXEHHUS K TpyHNy, JIOIIM Tpyla M pe3yiabTaraM TPYIOBOH
NeSITeIIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHUAYAJIBHON TPaeKTOPUU
obpasoBanust, Oymyimieid mpodeccMd W peau3alld COOCTBEHHBIX
KM3HEHHBIX IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XVAMUH, HTHTEPECOB U MOTPeOHOCTEH 00II1eCTBa;

6) 3K0JIOrH4eCcKOro BOCIUTAHUS:

DKOJIOTUYECKU LIeNIeCO00pa3HOro OTHOIIEHWS K MPUpONe Kak
WCTOYHMKY CYIIIECTBOBAHUS KU3HU Ha 3eMJI€E;

MOHMMAaHMs TII00AJIBHOTO XapakTepa SKOJOTMUeCKUX IIpoOIeEM,
BIUSIHASL 9KOHOMHYECKHMX IIPOIECCOB HA COCTOSHHE IPHPOJHON U
COLIMAIIBHOU Cpenbl;

OCO3HAHUS HEOOXOIUMOCTH HCIIONIB30BAHUS IOCTIDKEHUNW XUMHH
LUl pEeLeHus] BOIIPOCOB PallMOHAIEHOTO IIPUPOAOIIONIH30BaHNUS,

aKTHBHOI'O HENPUATHS AEHCTBUM, IPUHOCSIIUX BpPell OKPYKaroIeH
IPUPOTHONA  Cpelie, YMEHHsT IIPOTHO3WUPOBAaTh  HEOJArONPHSITHBIC
OKOJIOTMYECKUE  TOCTENCTBHS  INPEIIPUHUMAeMbIX  NEHCTBHA U
IIpeaoTBpaIaTh ux;

HAJIMYUS PA3BUTOTO DKOJOIMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON
KyJIbTypBl, OMBITAa JEATCIIBHOCTU OKOJOTHYECKOM HalpaBICHHOCTH,
YMEHHUs PYKOBOJCTBOBATECS UMM B [103HABATENHHOM, KOMMYHHKAaTHBHOH
U COLMaIbHOM TpakTUKe, CIIOCOOHOCTM W  yMEHHS aKTHUBHO
IIPOTUBOCTOSTH UAEOIOTHH XeMohoouu;

7) IEeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKY;

IIOHUMAaHUs CIEIUMUKNA XWUMHUU KaK HayKd, OCO3HaHHSA €€ POJu B
(GOpMUPOBaHUM pAaIMOHANLHOIO HAYYHOI'O MBINUICHHUS, CO3JaHUU
LIEJIOCTHOTO IIPENCTaBIEHUsS 00 OKpy)XalollleM MHpe Kak O €IWHCTBE
IPUPOIEI W YEJIOBEKAa, B IMO3HAHWM NPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHuu MpodiieM COXpaHeHUs IPUPOTHOTO PaBHOBECHS,

yOEeXXIEHHOCTH B OCOOOM 3HAUYMMOCTH XHMHH IS COBPEMEHHOM
LUBUIN3AIUH: B €€ T'YMaHUCTUYECKOW HAPaBIeHHOCTH ¥ BaXKHOHI POJIK B
CO3JaHMM HOBOH 0a3bl MaTepualbHOH KyJIbTYpPBl, B pPEIICHUU
II00aNbHBIX IPOOJIeM YCTOWIHBOIO Pa3BUTHS UeJIOBEYEeCTBA — CHIPHEBOM,
SHEPreTUYECKOM, IMUINEBOM U 3KOJIOTMYeCKOl 0e30MMacHOCTH, B Pa3BUTHUH
MEIUIUHB], O0ECleYeHNN YCIIOBUM YCIIEITHOTO TpyJa U SKOJOTMYECKH
KOMGbOPTHOU KU3HU KAXKIOr0 YiieHa 00IecTBa;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: TIIOHMMAaHWs  CYIIHOCTH
METONOB IIO3HAHWS, WCIOJNBb3yeMBIX B  €CTECTBEHHBIX  HayKax,



CIIOCOOHOCTH HCIIONB30BaTh IOJNydyaeMble 3HAaHWS M aHalnsa H
OOBACHEHNS SBIEHHI OKPYXAIOIEro MUpa M IPOMCXOISANUX B HEM
I3MEHEHUN, YMEHHs Jenath OOOCHOBaHHBIC 3AKIOYCHHA Ha OCHOBE
Hay4dHBIX (AaKTOB W MMEIOMUXCS JaHHBIX C LENBI0  IOTyHdCHHUA
JIOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTH CAMOCTOSITEIHHO HCIIONE30BaTh XUMHYECKUC 3HAHI
ISl PELeH s TIPOOieM B pealbHBIX KU3HEHHBIX CHTYaIUIX;

MHTepeca K TI03HAHUIO, HCCIIeIOBATENBCKOM IS TEIbHOCTH,

FOTOBHOCTH M CIIOCOOHOCTH K HEMpepHIBHOMY 00pasoBaHMIO U
caM006Pa30BAHMIO, K AKTHBHOMY IOJTyUEHHIO HOBBIX 3HAHUH 10 XUMUH B
COOTBETCTBHH C )KU3HEHHBIMU IIOTPEOHOCTIM,

WHTEpeCca K OCOOCHHOCTAM Tpyda B  PasIHIHBIX chepax
npodeCCUOHAIBHON AEATENBHOCTH.

METAIPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS TIPOrPaMMBI 110 XUMHHU Ha
YPOBHE CpemHero 00Iero oopa3oBaHus BKITFOYAtOT:

3HAUMMBIE JUIS (DOPMMPOBAHMS MMPOBO33PEHHs OOyHalOmIMXCs
MEXIUCIUIIMHAPHEIE  (MeXIpeaIMeTHble) OOIeHaydHble — TIOHATHA,
OTpaXKaroIlye IeJOCTHOCTh HAy4YyHOW KapTHHBI MHpa U crienuuKy
METOJIOB MO3HAHWS, MCIOJB3YeMBIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIECTBO, SHEPrWs, sBJEHME, IIPOLECC, CHCTeMa, Hay<HBIH dbaxT,
IPUHITAII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsA, HMCCICNOBAHHC,
HaOMI0ieHne, H3MEPEHHUE, DKCIIEPUMEHT U IPYTHUe);

YHHUBEpPCaAJIbHBIE y4eOHbIE JIeUCTBUA (o3HaBaTENbHBIE,
KOMMYHHKAaTUBHEIE, PEryNISTUBHBIE), OOeceunBaromye popMUPOBAHUC
QYHKLIHOHANBHOM  IPaMOTHOCTH W CONMAIbHOM  KOMICTCHIMH
oOyyJaromuxcs;

CIIOCOOHOCTH o0yJaromuxcs HCIIOJIB30BATh OCBOEHHEIE
MEXKIUCITUIUTMHAPHBIe, MUPOBO33pEHYECKHE 3HAHUA W YHHBEPCATILHBIC
y4eOHBIE NENCTBHUS B IO3HABATEIHHON U COLUAIBLHOM IPaKTHKE.

MertanpenmeTHBIE pe3yIbTaThI OTpaXkaroT OBIIaJIcHUE
YHUBEPCATHHBIMU Y4eOHBIMH I103HABATEIbHBIMUA, KOMMYHHUKATUBHBIMA H
PEryIATUBHBIMU JEUCTBUAMMU.

IMosHaBaTeIbHbIe YHHBEpCAJbHbIE yueOHbIe e CTBHS
1) 6a3oBbie JornyecKkue AeHCcCTBHU:



CaMOCTOSTENbHO (HOpMyIUpOBaTh U aKTyaIU3UpOBaTh pobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh e eATeNbHOCTH, 3a/aBas napaMeTphel U KpUTCPHH
WX  JOCTHIKEHHS, COOTHOCHTH  pE3yJbTaThl  NEATEIBHOCTH  C
IIOCTaBJIEHHBIMHU 1[EJIIMU,

UCIIONB30BaTh IIPA OCBOGHWM 3HAaHWM MPUEMBI JIOTHYCCKOIO
MBIIUTEHUS:  BBUICNATh  XapakTepHble  [PU3HAKM  NOHATUH |
yCTAaHaBIWBATh WX B3aHMMOCBA3b, HCIIONB30BaTh COOTBETCTBYIOLIME
HOHSATHSA I 00BbICHEHHUS OTAEIBHBIX (PaKTOB M ABIECHHUM;

BEIOMPATH OCHOBAHMWS M KPUTEPUU UL KIACCH(HUKAI[MU BEIIECTB 1
XUMUAYECKUX PEAKIINN;

yCTaHABIUBATH IIPUUUHHO-CIIEICTBEHHbBIC CBSI3U MEXIY
MN3y4aeMbIMHU SIBIECHUAMH,

CTPOMTH JIOTHYECKHE pacCyXAeHHs (MHIYyKTUBHBIC, NETyKTHBHBIC,
[I0 aHaJIOIMM), BBIIBIATH 3aKOHOMEPHOCTH © INPOTHBOpEHUA B
paccMaTpHBaEMBIX SBICHUAX, (POPMYIUPOBATH BBIBOIBL ¥ 3aKITFOICHN,

IPUMEHATh B TIIpollecce IIO3HAHKS WCIOJIb3yeMbIE B XHMHH
CHMBONIMUECKHE (3HAKOBBIE) MOJENH, IPeoOpa3soBBIBATE MOJETBHBIC
TIpe/CTAaBIeHNs — XUMUYECKUH 3HAK (CUMBOI) OJIEMEHTa, XHMHUIecKasd
bopMmyIia, ypaBHEHHE XMUMHMYECKOM peakuuyd — IpU PEIIeHUN yaeOHBIX
[I03HABATENbHbIX W TIPaKTUYeCKUX 3a/1ady, MpUMCHATH Ha3BaHHBIC
MOJEIbHBIE TPEJACTABICHUS I BBIABIECHHS XapaKTEPHBIX MPU3HAKOB
U3y4aeMBIX BENIECTB U XUMUUECKUX PEaKIHH.

2) GazoBble HccieI0BaTeIbCKHE AeHCTBHUS:

BJIaJleTh OCHOBAaMM METOJOB HAyYHOrO IIO3HAHWA BCIICCTB U
XAMUWYECKUX PEeaKIni;

bopMyIMpoBaTh LETM M 3a7add HCCIeNOBaHMA, HCIOIB30BATh
[OCTaBIECHHBIE M CAMOCTOSTENHHO C(HOPMYJIHPOBaHHBIE BOIPOCHI B
KauecTBe MHCTPYMEHTAa IO3HAHWMS ¥ OCHOBBI JJs  (OPMHPOBAHHS
TMIIOTE3HI 10 IIPOBEpKe IPAaBUILHOCTH BbICKa3bIBAEMBIX CYIKICHHUH;

BJIAJICTF  HABLIKAMU  CaMOCTOSITEJIBHOTO  TUIAHUPOBaHMA U
IIPOBEJICHUS YUCHHUUECKIX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMUS
HaOIIoAaTh 32 XOJO0M IIpollecca, CaMOCTOSTENBHO MPOTHO3UPOBATE €I'0
pesyibrar, GopMyIupoBaTh OOOOIIEHMS U BBIBOJBL OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PEe3y/IbTAaTOB MCCIIeIOBAHNs, COCTABIATh 00OCHOBAHHBIA
OTU&T O MpOoAeIaHHOH padoTe;

IPHOOPETATH OINLIT YIEHHYECKON HCCIeOBATENBCKON 1 MIPOEKTHOR
JOEATEIIFEHOCTH, IIPOSABIIATH CHOCO6HOCTB u TOTOBHOCTH K



CaMOCTOSTEIIBHOMY IIOMCKY METOHOB peueHusa HpaKTH‘IeCKHX 3aJa4,
TIPUMEHEHHIO PA3TUYHBIX METONOB II03HAHHS.

3) pa6ora ¢ nHdopmanuei:

OPHEHTUPOBATHLCS B PA3IMYHBIX HCTOYHAKAX HHPOPMAIUH (Hay4HO-
IIOIIyJIApHas JIUTeparypa XUMHUYECKOI'0 COJCPIKaHW, CIIPpaBOYHBIC
nocobus, pecypcbl  VIHTepHera), aHaIM3UPOBATh uHGMOpMAIKIO
pa3IndHBIX BUOOB H (i)OpM IpeacTaBlICHU, KPpUTHUYECKU OLleHUBATb eé
JOCTOBEPHOCTH U HEIIPOTHUBOPEIUBOCTD,

(pOpMYJ'II/IpOBaTB 3ampochl U IIPUMEHATD paSJII/ILIHBIC METOABI IIpH
moucke ¥ oTOOpe wuHGbOpPMANUK, HEOOXONMMOM [ BBIIOTHCHUA
yu4eOHBIX 3a/1a4 OTPEAENEHHOTO THIIA;

HpI/I06peTaTB OIIBIT HUCIIOJIb30BAHHUA I/IH(bOpMaI_II/IOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTUHN U Ppas3InIHbIX IMOUCKOBBIX CUCTCM,

CaMOCTOSITENBHO BBEIOMPATh ONTUMAIBbHYIO (OpMY INPENCTaBICHU
pHbopMaruK (cxeMbl, rpabuku, IMarpaMMBl, TaOJHULBL, PHCYHKHA H
Jipyrue);

HUCIIOJIB30BATh HayT{HBIﬁ S3BIK B KadyeCcTBE CpelcTBa Inpu pa60Te C
XUMHYeCKO} HH(bOpMaIyei: MpUMeHsTh MeXIpeaAMeTHbIe ((husndecKue

¥ MaTeMaTHueckue) 3HAKH M CHUMBOJBI, (OpMynbl, abOpeBHATypBI
HOMEHKJIATYPY;

MCIIOJIE30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HariIsiAHOCTH.

KOMMyHl/lKaTHBHble YHHUBEpPCAJIbHBIC y'—leﬁHble ﬂeﬁCTBHﬂ:

3371aBaTh BOIPOCKI IO CYIIECTBY 00CYKIaeMON TEMBL B XO/IE
JMaNora W/ AUCKYCCHM, BEICKA3bIBAaTh UJIEH, POPMYIUPOBATE CBOU
TIpeIJIoKeHHs] OTHOCHUTENBHO BBITIOJIHEHUS IIPEIIOKEHHOH 3a/1a49H;

BEICTYIIATH C  Ipe3eHTAlWell  pe3ylbTaToB  MO3HABATCIBHOH
IEATEILHOCTH, TIOJyYeHHBIX CaMOCTOATENIBHO WA COBMECTHO CO
CBEPCTHUKAMHM TPHA  BBIIOJIHEHUM  XHMHYECKOro  OKCIICpUMEHTA,
IPaKTUIEeCKOH paboTHI 10 UCCIIEOBAaHUIO CBOMCTB M3y4acMbIX BEIICCTB,
peanusaiy y4eOHOro IpoekTa, U (OpMyIMpOBaTh BBIBOJBI  IIO
pe3yibpTaTaM TPOBENEHHBIX HCCIENOBaHMM IMyTEM  COINIaCOBaHUSA
TIO3UIIUY B XO/ie 00CYXIeHUsS 1 0OMEeHa MHEHHSIMHU.



PeryissiTHBHbIE YHHBepcaJIbHbIC y4eOHbIe TeHCTBHA:

CaMOCTOSTENBLHO  IJIAHAPOBaTh W OCYIIECTBIATH  CBOIO
II03HABATENBLHYIO [ESITENBHOCTh, OIpelensas e€ ILenu H 3anadu,
KOHTPONIMPOBaTh W 1O Mepe HeoOXOIMMOCTH  KOPPEKTHPOBATH
IpearaeMeiii  aNrOpUTM JIEWCTBUM IpY BBINONHEHWH YYCOHBIX U
yicCIeIOBaTebCKUX 3anad, BbloupaTh Hambosee d(GQEKTHBHEIH crocod
UX pElIeHHs C y4YETOM TMOYydYCHUS HOBBIX 3HAHMU O BEIIECTBAX H
XUMUAYECKUX pPeaKluiX;

OCYILECTBIISATH ~ CAMOKOHTPOJNb  AEATENBHOCTH  Ha ~ OCHOBC
caMOaHaIn3a ¥ CaMOOLICHKH.

NMPEJIMETHBIE PE3YJIbTATDI

ITpeaMeTHbIE pe3yNbTaThl OCBOEHMS IIPOTPaMMEl 110 XWMHM Ha
yrIyGNEHHOM ypoOBHE HAa YpOBHE CpelHero oOImero o0pa3oBaHHA
BKJIIOYAIOT CIenu(UUIecKre Juisi yueGHOro IpeaMeTa «XUMUsD HayqHBIC
3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM IO OCBOCHHUIO, MHTEPIPETAUN 1
NpeoOpa3OBaHUI0 3HAHUH, BHUIBI AEATENHLHOCTH IO IOIYYEHHIO HOBOIO
3HAHMS Y TPUMEHEHUIO 3HAHWM B PA3NMIHBIX y4EOHBIX CHUTyalHsX, a
TAKKe B PEalbHBIX JKH3HEHHBIX CHTYAIlWsX, CBA3AHHEIX C xumuei. B

IporpaMMe 1o XuMHH IMPEIMETHBIC PE3YIbTAThI IpeacTaBJICHBI 1o rogamM
HU3Y4YCHUA.

10 KJIACC

Hpe,HMeTHBIe PE3yIIBTAaThI OCBOCHHA Kypca (<OpFaHI/IquKaH XUMUA»
OTPaXKAIOT:

COPMUPOBAHHOCTh IPEICTABICHU: O MecTeé U 3HAYCHUHU
OPraHMYECKOM XHMHHM B CHCTEME ECTECTBEHHBIX HAyK U €€ pold B
obecreye Ny YCTONIHBOTO PA3BUTHS YEIOBEUECTBa B PEIIEHAH IPOOIeM
5KOJIOTUYECKOM, SHEPreTHUECKOW U MUIIEeBOA 0€30IIaCHOCTH, B PasBUTHU
MEIUIMHEI, CO3JaHUN HOBBIX MaTE€pHaJIOB, HOBBIX HCTOUYHUKOB SHEPI'UH,
B obecIiedeHHH PaIOHAIBHOTO IPUPOIOIIOIb30BaHN)s, B (POPMUPOBAHUM
MHPOBO33PEHUS U O0IEedl KyJbTyphl UeIOBEKa, a TaKkKe 3KOJOIHIeCKU
060CHOBAaHHOT'O OTHOILIEHHUS K CBOEMY 3I0POBBIO M IIPUPOIHOM CPeLIe;

BIAJ[EHAE CHCTEMOM XHMHUYECKHX 3HAaHWM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAOIIME TOHATHS — XAMWYECKHH DJIEMEHT, aToM, SAIpo U
3JIeKTpOHHAst 000JI0UKa aToMa, S-, p-, d-aTOMHbIE OpOMTAIIK, OCHOBHOE M



BO30YXIEHHOE COCTOSIHHS aroMma, MMOpHIN3allis aTOMHBIX OpOMTaIEH,
HOH, MOJEKYJia, BaJIEHTHOCTh, JJEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJIEHMS, XMMHUYECKasi CBS3b, MONb, MOISPHAS Macca, MOJAPHBIHA
00BEM, YIVIEpOHHBIM CKeNeT, (YHKIMOHAIbHAsg TIpyIlna, paaukal,
CTpYKTypHBIe (OpMyNBl (pa3sBEPHYTHIE, COKpAIIEHHBIE, CKEIIETHBIE),
WU30MEpHUsi CTPYKTypHAss W  IIPOCTpaHCTBEeHHas (reoMeTphyecKasd,
ONITUYECKAsl), U30MEPHI, TOMOJIOTHUECKHUH Psil, TOMOJIOTH, YTTIEBOIOPOBI,
KHACTIOPOJ- M a30TCOAepIKalllie OpraHu4YecKhe COeIUHEHHS, MOHOMED,
IIOJIUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIIAPHEIE COCIUHEHUS,
TEOpUH, 3aKOHBI (mepuomwmueckwmii 3axkoH [[. WM. MenzneneeBa, TEOpUsd
CTpOeHUsI opraHudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUA
Macchl BEIIECTB, 3aKOH COXpPaHEHHsS U IIpeBpallleHus SHEPruu IIpH
XUMHAYECKIX PEaKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH,
MHUPOBO33pEHYECKHWE 3HAHWSA, Jeallue B  OCHOBE ITOHUMAHHA
IIPUYAHHOCTY M CUCTEMHOCTH XMUMHWUECKUX SIBIICHUU; NPEACTaBICHUSA O
MEXaHU3MaX  XUMHYECKUX  peakUuud, TEepMOAHMHAMUYCCKUX  H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHWUs, O B3aUMHOM BIIMSHUU
aTOMOB ¥ TPYINI aTOMOB B MOJIeKyjaX (MHIYKTHBHBIM U Me30MEpPHBIH
apdextrl, opuentantel | u Il poma); dakromormueckue CBeIEHUS O
CBOMCTBAX, COCTaBe, IMIOJyYeHUH U O€30IIaCHOM HCIIOJIB30BAaHUU
BXHEHIAX OpPraHWYeCKMX BEINECTB B OBITY U IPaKTHYECKOH
NESATENIBHOCTA YeNloBeKa, OOIMX HAyYHBIX IPUHLHUANAX XHMHUYECKOIrO
MpoU3BOJICTBA (HAa NPUMEPe INPOU3BOJACTBA METAHONA, IEepPepadOTKH
He(TH),

cOpPMUPOBAHHOCTh YMEHWMU: BBISBIATH XapaKTepHbLIE IIPU3HAKU
MOHSTHH, yCTaHaBIUBATh ux B3aMMOCBSI3b, HCITIO0JIb30BaTh
COOTBETCTBYIOIIME TIOHSTHS IIPK OITUCAHWU COCTaBa, CTPOSHUSA ¥ CBOUCTB
OpPraHU4ECKUX COECTUHEHUH;

c(hOpMHUPOBAHHOCTH YMEHMIA:

WCIIONIB30BaTh  XWMHUYECKYI0 CHMBOJIMKY JJI1  COCTaBJICHUS
MOJIEKYJIADHBIX M CTPYKTYPHBIX (pa3BEPHYTBIX, COKpAIIEHHBIX MU
CKEJIETHBIX) (hOpMYJT OPTaHUYECKUX BEIIECTB;

COCTaBJLITh ypaBHEHHUS XWMHYECKHX pPEeaKIUid M PacKphIBaTh HX
CYIIHOCTB: OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIX DPEaKIUil II0CPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOrO OajaHca 3TUX peaklui, peakluid HOHHOTO

oOMeHa TyTEM COCTaBlIeHMS WX IONHBIX K COKpAIEHHBIX WOHHBIX
YPpaBHEHHUH;



W3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpIaHWYECKHX BeIIeCTB UL
WIUTIOCTPAIK UX XUMHAYECKOT0 ¥ IIPOCTPaHCTBEHHOTO CTPOCHHA,

chOpMHUPOBAaHHOCTh YMEHHWH: YCTaHABIMBATL IPHHAJICKHOCTH
U3yYEHHBIX OPTraHWYeCKUWX BEIIeCTB 10 HX COCTaBy M CTPOCHHIO K
onpefenEéHHOMY KIacCy/Tpyliie COeIUHEHWH, NaBaTb UM Ha3BaHUA II0
cucrematndeckoir HomeHkiarype (IUPAC) u npuBOIuTh TPUBHAIBHBIE
Ha3BaHUS MU OT/AENBHBIX IIpeJCTaBUTENEeH OpraHHYeCKUX BEIIECTB
(3THNIEH, aleTHNeH, TOJyON, TJWIEPHH, OTHUICHITUKONb, (HeHO,
dopManbierus, aleTaibIeru, aleToH, MypaBbUHas KHCIIOTa, YKCyCHas
KUCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJBMUTUHOBAsS KHUCJIOTHI, TVIMIIMH,
aJlaHUH, MaJibTo3a, (GPyKTO3a, aHWIWH, AUBHHUI, H3OMPEH, XJIOPOIPEH,
CTUPOJ U IpyTue);

c(hOpMHUPOBAHHOCTD YMEHHsI OIPENeISITh B XUMHUIECKON CBSI3H B
OpPTaHUYECKUX COSAMHEHUAX (KOBaJIEHTHAsI U NOHHAs CBSA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

C(OPMHUPOBAHHOCTL YMEHUSI IMPUMEHATH IIOJNI0XKEHUS TEOPUH
CTpOeHMsl OpraHuMueckux BemiecTs A. M. ByrtiepoBa a1 0OBSCHEHUS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa ¥ CTPOCHHUS;

cOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
Qu3MYecKhe W XHMMHYECKWE CBOMCTBA THIHMYHBIX IPECTaBUTENCH
Pa3NUYHBIX KJIACCOB OPraHHUECKWX BEIIECTB: aJIKaHOB, ITMKJIOAIKAHOB,
aJIKEHOB, aJKa/JIMeHOB, AalKWHOB, AapOMAaTUYECKHUX YTIIeBOJOPOJOB,
CIIUPTOB, aJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTBIX U
CIIOKHBIX 3(QUPOB, XKUPOB, HUTPOCOSIUHEHUH U aMUHOB, aMUHOKUCIIOT,
0enkoB, yriaeBomoB (MOHO-, TH- W TOJNUCAXapHUIOB), HITIOCTPUPOBATH
TeHETHUECKYI0 CBSI3b MEXIy HUMH YypaBHEHHAMM COOTBETCTBYIOLIMX
XUMUAYECKHUX PEAKIUii C HCIOIb30BaHUEM CTPYKTYPHBIX HOPMYIT;

COPMHUPOBAHHOCTL yMEHHUS IOATBEPXKIAaThb Ha KOHKPETHBIX
IpUMepax  XapakTep  3aBHCHMOCTH  PEaKIHOHHOM  CIIOCOOHOCTH
OpPraHUYECKHMX COEMVHEHUH OT KPaTHOCTH U THIIa KOBAJICHTHOH CBsA3H (O-
U T-CBSI31), B3AUMHOI'0 BIMSIHUS @TOMOB U TPYIII aTOMOB B MOJICKyJaX;

COPMUPOBAHHOCTh ~ YMEHUSI  XapaKTepu3oBaThb  MCTOYHUKH
YIIIEBOIOPOIHOTO CHIPhS (HEMTH, IPUPOIHBIN ra3, Yroib), CIOCOOB! €ro
IepepaboTKHU U MPaKTHIECKOe TPUMEHEHHE ITPOIYKTOB IIepepabOTKH;

C(OPMUPOBAHHOCTh BIAJIEHUSI CHUCTEMOM 3HAHUM O E€CTECTBEHHO-
Hay4YHBIX  METONaX  IIO3HaHWA —  HaAONIONEHWH,  HW3MEpCHUH,

MOJIEIUPOBAHUH, SKCIEpUMEHTE (pealbHOM W MBICIEHHOM) M yMEHHS
NIPUMEHSITE 3TU 3HAHUS;



chOpMUPOBAHHOCTh YMEHUs IPUMEHSITh OCHOBHBIE OICpalin
MBICIIMTENIFHON  NIeITEIbHOCTM — AaHallu3 W CHHTE3, CPaBHCHMUC,
000011IeHNe, CHCTEMAaTHU3alli0, BBIABICHUE IPUIMHHO-CICICTBEHHBIX
CBsI3el — [UIS M3yUeHHUs CBOWCTB BEIECTB ¥ XUMHUIECKHX PEaKIi;

c(hOpMHUPOBAaHHOCTh YMEHUH: BBIABISATH B3aWMOCBA3h XUMUYCCKUX
3HAHMH C IMIOHATUSMU U MIPeJICTABICHUSIMHU NPYTUX €CTECTBEHHO-HAYIHbIX
npeaMeToB s Oonee  OCO3HAHHOTO — MOHUMaHWA — CYUIHOCTH
MaTepUaJbHOTO €JUHCTBA MHUpPA, HCIIOIB30BaTh CHCTEMHBIC 3HAHUA IIO
OpraHWYecKOd XWMHUHU Ui OOBSACHEHWsS M IPOTHO3UPOBAHHUS SIBIICHUH,
HMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

Cc(OPMHUPOBAHHOCTh YMEHHH: IPOBOJUTH PACYEThI [0 XUMUICCKAM
GopMyllaM ¥ ypaBHEHHSM XHMWYECKMX peakluil ¢ HCIOJIB30BaHUCM
busrueckx BeNHUMH (Macca, 00BbEM ra3oB, KOJIHUYECTBO BEIIECTBA),
XapaKTepHU3YIOMIUX BEMIECTBA C KOIMYECTBEHHOM CTOPOHBI: PAcdEThI IIO
HAXOXKIEHUI0 XUMHYECKOH QopMynbl BellecTBa IO  H3BCCTHBIM
MAacCOBEIM JOJISIM XMMHUYECKHX DJIEMEHTOB, IIpOAyKTaM CTropaHusd,
IUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHW: IPOrHO3UPOBATH, AHAIM3UPOBATE H
OLIGHMBATh C IIO3UIMI DKOJOTMUeCKOW Oe30MacHOCTH IOCIEACTBUA
OBITOBOM W NPOU3BOIACTBEHHOU [EATENHHOCTH YEJIOBEKA, CBSI3aHHOU C
nepepaOOTKOM BELIECTB, WCIONL30BaTh IIOMYyYCHHBIE 3HAHUA UL
IPUHATHST TPaMOTHBIX pEIIeHUH IpoOieM B CHTyalusiX, CBA3aHHBIX C
XUMUEH;

chOPMHUPOBAHHOCTh YMEHHMW: CaMOCTOSTEIBHO IUIaHUpOBAaTh H
IPOBOJNTE XUMHYECKHU IKCIIEPUMEHT (IIOTy4YeHHe U U3Y4CHHUE CBOMCTB
OpraHWYEeCKMWX BEIIEeCTB, KAa4deCcTBEHHbIE pEaKklud YIICBOAOPOLOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOIEPKAIUX OPraHUYEeCKUX BCIICCTB,
pellieHre 3KCIEPUMEHTAIBHBIX 3a/a4 110 PaclO3HABAHUIO OPraHMICCKHUX
BEIIECTB) C COONIOJIEHMEM IIpaBWil 0e30IIacHOro obparieHus ¢
BeleCTBAMU U J1a00paTOpHBEIM 000pyZoBaHUEM, (HOPMYITHPOBATH IIEJb
WCCIIENIOBAHMs, INPEICTaBIATh, B pasiudHod QopMme  pe3ylbTaThl
SKCIIEpUMEHTA, aHATM3UPOBATh % OLIEHUBATH UX JOCTOBEPHOCTE;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

COOMIIOATh MpaBHiIa SKOJOTMYECKH 1e1ecO00pa3sHoro MoBeIeHUs B
OBITY U TPYJOBOM NESITEIHHOCTH B LIENAX COXPAHEHMS CBOErO 30POBBA,

OKpYXarollell NpUPOTHONA Ccpeasl W JOCTHXKEHHS €€ yCTOWYHBOIO
pa3BUTHS,



O0CO3HaBaTh OIIACHOCTh TOKCHYECKOrO0 JEWCTBUS Ha JKHBBIC
OpPTraHM3MBI OIpPEACNEHHBIX OPraHWYECKUX BEIIECTB, IOHAMAs CMBICI
nokazatens 11JIK;

aHAJTU3UPOBATh I1eJIeCO00Pa3HOCTh IIPUMEHEHHS OpraHu4ecKuX
BEI[ECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKU 3pEHHSI COOTHOIICHHUS
PHUCK-IT0JIB3a;

c)OPMHPOBAHHOCT, YMEHHH: OCYIIECTBISITh IIeNIeHaNPaBIeHHbIN
TIOMCK XMMHUYECKOW MH(POPMAIMK B PA3IHYHBIX UCTOYHUKAX (HayJIHAsS U
y4eOHO-Hay4dHasl JMTepaTypa, CpeicTBa MacCoBOW  HMH(pOpMAIUH,
WuTepHeT ™ JApyrue), KPUTHUUECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHbopMaIyio, nepepadbaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUHU C
MIOCTaBIIEHHON yueOHOM 3amaueit.

11 KJIACC

IlpenMeTHBle  pe3ynbTaThl  ocBoeHms Kypca  «OOmas u
HEOpraHU4ecKas XUMUsSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh IIPEJICTABICHUN: O MaTepHalbHOM EIUHCTBE
MHUPa, 3aKOHOMEPHOCTSIX ¥ TI03HABAEMOCTH SIBIICHUU IIPUPOMIBI, O MECTE U
3HAUYEHWH XHMHH B CHCTEME €CTEeCTBEHHBIX HayK U €€ pOJii B
obecriedeHMM  YCTOMYMBOrO  pasBUTHs, B  peUICHHM I[po0OieM
9KOJIOTHYECKOH, SHEPreTHUECKOHN U MUIIEBOM O€3011aCHOCTH, B PA3BUTHH
MEIUIIMHBI, CO3/TAHHU HOBBIX MaTepUaloB, HOBBIX MUCTOYHHUKOB SHEPIHUH,
B 00eCIIeYeHuH PALMOHATIBHOIO IPUPOIOIIOIb30BaH)s, B POPMUPOBAHUH
MHUPOBO33pEHUS M OOIEeH KyJNbTyphl UEIOBEKA, a TaKkKe 3KOJIOIMYECKH
000CHOBaHHOI'O OTHOIIIEHHUS K CBOEMY 3JOPOBBIO U IIPUPOIHOM Cpelie;

BIIaJICHHEe CHCTEMOM XHUMHUYECKHMX 3HaHWM, KOTOpas BKIHOYAET:
OCHOBOIIOJIATAIOIIHE ITOHITUSI — XUMHUIECKUN DIIEMEHT, aToM, SIIPO aToMa,
W30TOIEI, 3JIeKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-aTOMHbIE OpOHUTAIH,
OCHOBHOE ¥ BO30Y)XIEHHOE COCTOSHMS aToMa, TMOpHUIU3aIlis aTOMHBIX
opOuTanei, WOH, MOJIEKyjJa, BaJIEHTHOCTb, OJJIEKTPOOTPHUIIATEIBHOCTD,
CTeIICHb OKMCIEHHS, XHMHYecKas CBsi3b (KOBaJCHTHas, HOHHAd,
MeTaJlTiIecKasi, BOAOPOIHAS), KPUCTAIUTMYECKas PeIETKa, XUMUISCKas
peaxius, pacTBOpP, BJIEKTPONUTHI, HEIIEKTPOIUTHI, DIEKTPOTUTUYECKAs
JTUCCOITMAIIMS, CTENeHb OHMCCOLMAIldH, BOJOPONHBIA  ITOKa3aTelb,
OKHCIIUTENb, BOCCTAHOBHUTEND, TEILIOBOM 3(D(HEKT XUMHUYECKON PEaKIluH,
CKOPOCTh XHMHUYECKOH peakiMy, XMMHYEeCKOEe PaBHOBECHE, TEOPUU H
3aKOHBI (TEOPHS DIIEKTPONUTHUECKON IUCCOIMANUY, [ePUOAUYECKUH
3akoH J[.M. MeHneneeBa, 3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHHs U MPEBPAIEHUs SHEPTHHU TIPU XUMUIECKUX PEaKIUIX, 3aKOH



[OCTOSHCTBA ~ COCTaBa  BEIIECTB, 3aKOH  JEHCTBYIOIMX — Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN A3BIK XWMHM, MHPOBO33PCHICCKHC
3HAHWA, JIEXKAIIMe B OCHOBE MOHMMAHWA IPHYMHHOCTA M CHCTEMHOCTH
XUMHUYECKUAX SBIEHUN; COBpEMEHHBIE IIPEICTaBICHUA O CTPOCHUM
BEI[eCTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM ¥ HaAMOJEKYJIIPHOM
YPOBHSAX;, TIPEACTABICHUS O MEXaHM3Max XHUMHYECKHX peaKLum,
TEPMOIUHAMUYECKIX U KHHETHUECKUX 3aKOHOMEPHOCTAX UX MPOTCKaHUA,
0 XHMHYECKOM pAaBHOBECHUH, pacTBOpax MU [IHUCIEPCHBIX CHUCTEMAX,
(aKTOJOTUUECKUe CBENeHUS O CBOMCTBAX, COCTaBe, IIOMYyYCHUM U
0e30IIaCHOM MCIIOJIL30BAHMH BAKHEUIIMX HEOPraHWYECKUX BCIHICCTB B
GBITYy W TPAKTHYECKOH JEeATENBHOCTH 4YeloBeKa, OOIMX Hay9HBIX
TIPUHITUTIAX XUMHAYECKOI0 IPOU3BOLICTBRA,;

C(OPMHUPOBAHHOCTh YMEHWH: BBIABIIATH XapaKTEPHBIC MPU3HAKA
MOHSITHH, yCTaHABIMBATh 170'¢ B3aMMOCBSI3b, HCITOJIb30BAaTh
COOTBETCTBYIOIIUE MMOHITHS IIPU ONMCAHUH HEOPTaHWYECKMX BEHIECTB U
WX TIpeBpalleHUN;

COPMHUPOBAHHOCTh ~ YMEHHsA  HCIONB30BaThb  XUMHTECKYIO
CUMBOIIMKY U COCTaBlIeHHS (OpMyll BelIeCTB H ypaBHEHUM
XUMHUYECKHX PEaKIii, CUCTeMaTU4ecKyl0 HOMEHKJIATYPY (IUPAC) #u
TPUBHAJIbHBIE Ha3BaHUS OTAEIBHEIX BEIIECTB;

chOpMHPOBAHHOCTh YMEHHUS OIPEENATh BAJCHTHOCTh U CTCICHD
OKHCJIEHNS] XUMHUYECKIX JJIEMEHTOB B COEIMHEHMSX, BHJ XMMHUYECKOH
cBsi3d  (KOBQJICHTHAsS, MOHHAs, MeTA/UIMuecKas, BOJOPOJHAS), THII
KPUCTAIUTMUECKON PEIIETKY KOHKPETHOTO BEIECTBA,;

CcOPMHPOBAHHOCTh YMEHUsSI OOBICHATH 3aBUCHMOCTD CBOMCTB
BEIIECTB OT BUJA XUMHUYECKOH CBSA3M U THIA KPUCTAILINISCKOU PEIICTKHY,
OOMEHHBI W  JOHOPHO-AKIENTOPHBI  MEXaHM3Mbl ~ OOpa3oBaHHMA
KOBaJICHTHOM CBSI3H;

c()OPMUPOBAHHOCTD YMEHHH: KIacCU(HUIUPOBATE: HEOPraHUICCKUEe
BEIllECTBA II0 HMX COCTaBy, XHWMHMUECKHE pEeaKlIuu IO PpasIniHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolinX BelecTB, TEIIIOBOMY
SQPeKTy peakiuy, W3MEHEHWIO CTElEHEW OKUCJICHUA JJIEMEHTOB,
06paTUMOCTH, YYacTHUIO KaTalu3aropa M Jpyrue);, CaMOCTOATENBHO
BHIOMpATh OCHOBAHHWS W KPUTEPUH IS KIACCH()UKAIMKM H3YHaeMbIX
BEITECTB U XUMHUYECKUX PEaKIINii;

C(OPMHUPOBAHHOCTh YMEHHS PACKpbIBaTh CMBICI MEPHOAUICCKOTO
3aKOHa J. H. Menneneena 154 JIIEMOHCTPHUPOBATh ero
CHCTEMaTH3UPYIOILYIO, OOBICHATENBHYIO M IPOTHOCTHIECKYIO QyHKIUH;



c(OpPMEPOBAaHHOCTb ~ YMEHHH: XapaKTepu3oBaTh — SJIEKTPOHHOC
CTpOEHKE aTOMOB M HOHOB XUMHUYECKUX JJIEMCHTOB TIEPBOT0—4ETBEPTOIO
nepuosioB [lepHoquuecKoil CHCTEMBI JI.. Menneneesa, WCIOIB3Ys
TIOHSITHS «IHEPreTUYECKUe YPOBHIY, «IHEPreTHIECKHUE MOLYPOBHID), «5-,
p-, d-aToMHBIE OpOUTaN», «OCHOBHOE U BO3OYKIEHHOE SHEPTETUUECKHE
COCTOSHHS aToMay, OOBIACHSITh 3aKOHOMEPHOCTH H3MCHCHUA CBOMCTB
XUMUYECKIX SIIEMEHTOB M HMX COEQWHEHWHM IO IepuojaM ¥ rpyIliiaM
IMepuomuueckoit cucremsl . V1. Menzeneesa, BaJICHTHBIC BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX JJIEKTPOHHBIX 000J109€EK;

c)OPMHUPOBAHHOCTH YMEHHUH: XapaKTepHU30BaTh (OIHMCHIBATB) OOIIHE
XUMIUECKAE CBOMCTBA BEIIECTB PAasIMYHBIX KJIACCOB, MOATBEPKIATH
CyIIECTBOBAHHE TEHETHYECKOM  CBA3M ~ MEXIY HeOpraHU4eCKUMU
BeI[eCTBAMU C IIOMOIIHIO YPABHEHHH COOTBETCTBYIOIIMX XMMMHYCCKHUX
peaKLIni;

c(hOpMHUPOBAHHOCTD YMEHU pacKpheIBaTh CYIIIHOCTB:
OKHCITHTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMH ITOCPECTBOM COCTaBICHUS
3JIEKTPOHHOTO GalaHca 9TUX PeaKlyi; peakiyui HOHHOTO oOMeHa MyTEM
COCTaBJIEHUS UX IONHBIX U COKPAIIEHHBIX MOHHBIX ypaBHEHHH; PeaKIni
TMPONH3a;  PEaKkl|i  KOMILIEKCOOOpa3oBanus (ma  TpUMepe
TAIPOKCOKOMILIEKCOB [IHKA ¥ AIOMUHI);

c(OPMHUPOBAHHOCT ~ YMEHHS  OOBACHATH 3aKOHOMEPHOCTH
IPOTeKaHMsi XWUMHUYECKMX peakiuii ¢ yd4eroM HX SHEPreTUUECKHUX
XapaKTEPUCTHUK, XapaKTep M3MEHEHUS CKOPOCTH XAMMWYECKOH peakiiui B
3aBMCHMOCTH OT Pa3iHYHEIX (AKTOPOB, a TaKXKe XapaKTep CMCMICHUA
XAMHYECKOTO pPaBHOBECHs IIOJ BIUSHHEM BHCIIHUX BO3JIEHCTBUAN
(mpunnun Jle Ilatense);

cOPMHUPOBAHHOCTD ~ YMEHHS ~ XapaKTepu3oBaTh XAMMYECKUE
peakliiy, JIeXallye B OCHOBE NPOMBINUIEHHOTO IOMYydCHHS CepHOH
KUCIOTHI, AaMMHaKa, oOIpe HaydHble NPUHIUNBl  XUMHUCCKHX
IPOU3BOJICTB; L1e1ECO0OPAa3HOCTh IIPHMEHEHHS HEOPTaHMIeCKUX BEMICCTE
B IPOMBIIIIEHHOCTH ¥ B OBITYy C TOYKHM 3PEHHSA COOTHOLICHMS PHCK-
10134,

C(OPMUPOBAHHOCTE  BJIa/ICHUS CACTEMOM 3HAHMUA O METOoMax
HAYYHOTO IIO3HAHHS SBIEHWI HPUPOABI — HaOIIOJAEHWe, HM3MEpEHHS,
MOZEIMPOBAHKWE,  OKCIEPHMEHT  (peajpHBIM W MBICIIEHHBIH),
JICIIONE3YEeMBIX B €CTECTBEHHBIX HAyKax, yMEHWS IPUMEHITD OTH SHAHHA
IpH SKCIEPUMEHTATBHOM HCCJIEN0BaHUU BEIIECTB W A 00BsICHEHUS



XHUMUYECKHX SBJEHUH, HMEIOIMX MECTO B IPHPOJE, MPaKTHIECKOH
IEeSTeIbHOCTH YeJIOBeKa M B IOBCEIHEBHOW JKU3HH,

c)OPMIPOBAHHOCTh YMEHHS BBIABIATH B3aUMOCBA3H XUMHHUCCKHX
3HAHWH ¢ TOHATHUAMHY M [IPEICTaBIeHUAMH JIPYTHX €CTECTBEHHO-HAY THbBIX
MpeaMeToB [jiss 0Oojlee OCO3HAHHOTO TOHMMAaHWsi MaTepHalbHOIo
eIMHCTBA MUDA;

chOopMUPOBAHHOCTD yMEHUs IIPOBOJIUTE pacuéThl: C
HCITONIb30BaHMEM MOHSATHM «MaccoBas IONs BEIIeCTBa B PacTBOPE» U
«MOIISIpHAsT KOHITGHTpAIlWs»; MacChl BellecTBa MM 00BEMa rasa IO
W3BECTHOMY KONIMYECTBY BEINECTBA, Macce MM O00BEMY OJHOTO M3
yUaCTBYIOIIAX B DEAKIMH BELIECTB; TEIIOBOro J(QeKTa peaKiiH;
3HAYEHMs BOJOPOIHOTO II0KAa3aTels PacTBOPOB KHCIOT M Ieyo4yen ¢
M3BECTHON CTEIeHBI0 JUCCONMAIMy; Macchl (00BEMa, KOJMIeCTBA
BeIlIeCTBA) MPOLYKTa PEAKIMHU, eCIIM OJHO U3 UCXOIHBIX BEIICCTB IaHO B
B/l DAcTBOpa C ONpeJeNEHHOM MaccoBo#f [onedl PacTBOPEHHOIO
BellleCTBA WX JaHO B W30BITKe (MMeeT IpPHMECH); [IOJNH BBIXOMA
IPOLYKTa PeaKiii; 0OBEMHBIX OTHOIIEHHUHN Ia30B;

chOpMHPOBAHHOCTE YMEHHH: CaMOCTOSTENBHO IUIAHUPOBATh U
[[POBOJKTS XUMUUECKUH SKCTIepUMeEHT (IIPOBENEHHe PeaKilii MOHHOIO
oOMeHa, MOATBEPXKIEHWE KadeCTBEHHOTO COCTaBa HEOPraHUYCCKUX
BEIECTB, OMNpEJeJeHHe Cpedbl pPacTBOPOB BEIIECTB C  MOMOIIBIO
MHIUKATOPOB, M3yUeHHe BIMSHHS DA3IMIHBIX (AKTOPOB HA CKOPOCTH
XAMUUECKON peaKiyy, pellieHre SKCIEpUMEHTANBHBIX 3a1ad 10 TeMaM
«Metamme» u «Hemeranmbl») ¢ COOMIOfEHHEM MHpaBhil 0e30mMacHOro
obpaleHMss C BemlecTBAMH U JIabOpaTOpHBIM  ODOPY/OBAHUEM,
hOpMyYIMPOBATH IEeNb MCCIEN0BAHN)S, IPEICTABIATE B PasIuIHOMN dopme
pes3yibTaThl  OKCIEPUMEHTa, aHAIM3MpoBaTh M ONCHMBATL  HX
IOCTOBEPHOCTD;

cOpMUPOBAHHOCTh yMEHHH: CcOOMIOMaTh INpaBUIa IOJIb30BAHMIA
XUMHYECKON TIOCYIOi ¥ 1aGopaTOpHEIM 00OpYIOBaHHEM, OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH II0 BBIIOIHEHUIO
NaGOPaTOPHBIX XUMHAYECKHX OIBITOB, 9KOJOTMYECKH LENeco00pastHoro
HOBeleHUs B OBITY W TPYAOBOH NEATENBHOCTH B IEIAX COXpaHCHWA
CBOETO 3I0pOBbSI, OKpy’Karomieil TPUPOIHON Cpelsl M NOCTIKEHHS €&
YCTOMYMBOrO PA3BUTHS, OCO3HABATH ONACHOCTH TOKCHYECKOTO NEHCTBUS
Ha OKMBEIE OpPraHWU3MBI OINpPENeNEHHBIX HEOPraHMYeCKUX BEILICCTS,
noHuMas cMbich nokasarens IJIK;



c(hOPMUPOBAHHOCTh yMEHUH: OCYIIECTBIATE [[eeHaIPaBIeHHbBIN
[TOWCK XAMMYECKOi HHQOPMAIMY B Pa3IMIHBIX MCTOYHUKAX (Hay4uHas U
ygeOHO-Hay4Has JIATeparypa, CpelcIsa MaccoBoi  MH(OpMAIUH,
WuTtepHeT W [pyTHe), KPUTHYECKH aHaTM3NpoBath XUMUIECKYTO
uH(GOpMAIMIO, epepabaTeiBath €€ M UCIONB30BATE B COOTBETCTBHH C
IIOCTaBJICHHOM yueOHOH 3a1ayei.
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ITPOBEPSEMBIE HA EI'D 11O XUMHM TPEFOBAHUS K PE3YJIIbTATAM
OCBOEHMSI OCHOBHOM OFPA3OBATEJBHOM ITPOTPAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHMSA

Kon
NPOBEepsieMoro
TpeOoBaHUSI

IIposepsiemble TpeGOBaHH K IPeIMETHBIM pPe3yJIbTaTaM OCBOEHHS
OCHOBHOIi 00pa3oBaTe/ILHON MPOrpaMMbl cpeIHero 00mero 00pasoBaHust

1

Brnanenue cucteMol XMMHUSCKUX 3HAHUM, KOTOpask BKIFOYAET:

1l

OCHOBOTIOJIATAIOIIHE TIOHATHA (XUMHYECKHP JJIEMEHT, aToM, M30TOIIbL,
JNEKTPOHHass 00OJI0OYKa aroMma, S-, p-, d-dJEeKTPOHHBIE OpOHMTalM aTOMOB,
OCHOBHOE W BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKYJa, BaJICHTHOCTS,
3JIEKTPOOTPHILATENLHOCTD, CTENEHh OKHUCIICHHUS, XAMUYecKas CBA3b (G- U T-
CBsI3b, KpaTHBIC CBA3HU), THOPHIM3AIINS aTOMHBIX OpOHTAlEH, KpUCTATHYecKas
pewéTka, MOJib, MOJIIPHAs Macca, MOJISIPHBINA 00BEM, MOIIpHAs KOHIICHTpalud,
pacTBOpBl  (MCTHHHBIE,  IWCIEPCHBIE  CHCTEMBI),  KPHCTAUIOTHIPATEL
YIJIIEpOMHBIA  ckeneT, (YHKIMOHAIbHAs TIpyIla, pagukanr, H30MEpEL,
CTpyKTypHas (opMysia, H30Mepus (CTPYKTypHas, reoMeTpudeckas (IHC-,
TPaHCHU30MEPHS), TOMOJOTHUESCKHH PsJl, TOMOJIOTH, YTJIEBOAOPOIBI, KUCIOPOA-
U a30TCoAepXKalllie COEAMHEHHs, OWOIOTMYECKM aKTHBHBIC BEIIECTBA
(yrmeBonmel, KHMpH, O€NKH), MOHOMEp, IIONUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS, KPEKUHT, PUGOPMHUHT, THIIEI XUMHUIECKUX
peakuuii (OKHCIUTEIbLHO-BOCCTAHOBHUTENbHBIE, 5K30- U JHIOTEPMHUYECCKHUE,
peaknMd MOHHOrO O0OMEHa, IOMO- M TI€TepOreHHble, OOpaTHMBIC H
HeoOpaTUMBIE), pacTBOP, SJIECKTPOJMTHI, HEANEKTPOIHUTHL, IEKTPOTUTHICCKAs
OUCCOTMAIUs, CTEeNeHb  OHCCOIMAIlMM, OKHCIUTENIb, BOCCTAHOBUTEIb,

JJICKTPOJIU3, CKOPOCTH XUMHUYECKOU peaKkun, XUMHIECKOC paBHOBCCI/Ie)

1.2

TEOPUU U 3aKOHBI (TECOPHS XHUMHUYECKOTO CTPOEHHUS OPraHHYECKUX BEINECTB
AM. Bytieposa, TeopHs >IEKTPOIMTHUECKON muccorpanui, Ilepronuaeckuit
3akoH JI.M. MenneneeBa, 3akoH COXpaHEHHMsS MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH SI3BIK XUMHH, MEPOBO33PEHUECKHE 3HAHUS, JICXKAIIHUE B OCHOBE
[TIOHUMAaHHUSI IIPUYUHHOCTH U CHCTEMHOCTH XHMHUYECKUX SBJIEHUH, COBPEMEHHBIE
IPEICTaBICHUS O CTPOCHHH BeIIeCTBA Ha aTOMHOM, MOJIEKYISIpPHOM H

HaIMOJIEKYJIIPHOM YPOBHAX

1.3

NIpeACTaBJICHUA O MEXaHH3MaX XHUMHYCCKHX peaKHHﬁ, TEPMOIUHAMUAYCCKUX H
KHHETUYCCKUX 3aKOHOMEPHOCTIX HUX IIPOTEKAHUA, O XUMHUYCCKOM paBHOBECUH,
JUCIICPCHBIX CHCTEMAX

1.4

(haKTOMOTHUECKHE CBENEHUSI O CBOMCTBAX, COCTaBe, MMOJydYeHUH M Oe30I1aCHOM
HCIIOJIb30BaHUY BAKHEHIINX HEOPraHHYECKUX ¥ OPraHHYECKHUX BEIECTB B OBITY

51 HpaKTHHCCKOﬁ ACATCIIBHOCTH YCJIOBCKaA




1.5

o0mue HaydHble TPUHIANL XMMHYECKOTO IIPOM3BOACTBA (HAa IIPUMEPE

IPOM3BOACTBA CEPHOU KHCIOTEI, aMMHAKa, METaHOJIa, TepepadoTKu He(TH)

CdopMHUPOBAHHOCTH YMEHHI BEIABIIATD:

2.1

XapaKTEPHBIE IIPHU3HAKKM U B3aUMOCBI3L H3YUEHHEBIX HOHHTHﬁ, IPUMCHATH
COOTBETCTBYIOIITHE IIOHATHA IIpu OIIMCaHHH CTPOCHUSA u CBOMCTB

HCOPTaHNYECKUX U OPraHUYEeCKHUX BEIECTB U UX HpeBanleHI/Iﬁ

2.2

B3aHMOCBSA3b XUMUUYECKUX 3HAHHM C IMOHATHSIMH H NIPpEaCTaBJICHUAMHA OPYTHX
IIpEOAMETOB 1A 0omee OCO3HAHHOTO IIOHMMAHHUSA H OOBSICHEHUS CyIIHOCTH

MaTCpHAIIbHOI'O €IWHCTBA MHpa

CdhopMHUPOBaHHOCTH YMEHHS UCIIOJIL30BATE:

3.1

HanMCHOBAHHUA XHUMHYCCKHX COEeIMHEHUHI MEXIOYHApPOIHOT'O COr03a
TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHH W TpPHUBHAJIIBHBIE Ha3BaHHWSA BCIICCTB,
OTHOCAIMUXCA K H3YYCHHBIM KJacCaM OpPraHHM4YeCKHX HW HEOPraHWM4YCCKHX

COeIUHEHUH

W)
\S]

XHMHYECKYIO0 CUMBOJIMKY JISI COCTaBICHHUS (HOPMYJI HEOPIaHUYECKUX BEIIECTB,
MOJIEKYNSAPHBIX MW CTPYKTYPHBIX (PasBEPHYTHIX, COKPAIIEHHBIX M CKENETHHIX)

(bOpMy.]'_[ OpraHu4Y€CKHUX BCIIECTB

CdopMHIpPOBaHHOCTH YMEHHS KITaCCUPHUIUPOBATD:

4.1

HEOPraHM4YE€CKHE BEIIECCTBA, CaMOCTOSTEIIBHO BBI6I/IpaTI> OCHOBAHHA H KPUTEPHU

I KJIaCCI/I(l)I/IKHJ_[I/II/I HU3ydaCMBbIX XUMHYCCKUX 00BEKTOB

4.2

OPTaHUYCCKHUE BEINECTBA, CAMOCTOSTEIIBEHO BBI6I/IpaTI> OCHOBAHHUA U KPUTCPHUU LI

KI1acCH(HKAINY H3Y9aeMbIX XHUMHYECKHX 00BEKTOB

4.3

0 pa3nMYHBIM IPH3HAKaM (IUCITy U COCTABY peardpyrolyX BEIIECTB, TEILIOBOMY

3 bexTy peakiuy, M3MEHEHHIO CTEIEHEH OKHCIEHHS DIIEMEHTOB, 0OPATUMOCTH
PEaKIIMH, yJaCTHIO KaTaIH3aTopa)

CdopMHPOBaHHOCTD YMEHHS XapaKTepH30BaTh JIEKTPOHHOE CTPOSHHE aTOMOB
(B OCHOBHOM U BO30Y)KIEHHOM COCTOSHHH) M HOHOB XHMUYIECKHX JJIEMEHTOB 1
— 4 nepuonoB Ilepuommueckoit cucremsl J.J. MenneneeBa U UX BaJCHTHBIE
BO3MOXKHOCTH, UCIIONB3Ysl MOHATHA S§-, p-, d-3J€KTPOHHBIE OpOHTaly,

SHEPreTUYECKUE YPOBHH

CdopMHPOBaHHOCTE YMEHUS 0OBIACHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOHCTB
XMUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH COCNMHEHMH IO IEepHodaM H
rpymmnam

C(l)OpMI/IpOBaHHOCTB YMEHUA COCTaBJIATH YPaBHCHHA XHUMHUYCCKHUX peaKHHfI Hu

PaCKphBIBaTh UX CYIIHOCTE:

7.1

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMi  IOCPEICTBOM  COCTABIIEHHUS
BIICKTPOHHOrO OanaHca 3TUX peaKiiuil




7.2

YpaBHEHHs PEaKIMil pasiuyHBIX THIOB; IOJHbIE ¥ COKPAIICHHBIC YPaBHCHHA
peaxIuit HOHHOTO 0OMEHa, YUUTHIBas yCIOBUS, IPU KOTOPBIX 3TH PEAKIHH UIYT
710 KOHIIA

10

peaKimil THIPONH3a, PEaKiii KOMILIEKCOOOPa3OBaHUS (ga  mpHEMepe

THAPOKCOKOMIIIIEKCOB ITMHKA H aJIIOMI/IHPIS{)

CbhopMupOBaHHOCTb YMEHUS IIOATBEPKAATE!

8.1

HA KOHKDETHEIX MPHMEPAX XapakTep 3aBHCHMOCTH PEaKLHOHHOU CIIOCOOHOCTH
OpraHMYECKHX COEJMHEHHH OT KPATHOCTH M THIIA KOBAICHTHOH CBA3H (o- u m-
CBSI3H), B3aMMHOI'O BIHSHHS aTOMOB M IPYIIII aTOMOB B MOJIEKYJIaX, a TakkKe OT

ocoOeHHOCTEH peand3anyy pasInIHbIX MEXaHNU3MOB IIPOTEKAHHNA peaKuHﬁ

XapaKTCPHEBIC XUMHYCCKHC CBOMCTBA BEIIICCTB COOTBETCTBYIOIIUMH

SKCIICpUMEHTaMHU 1 3alIUCIMH ypaBHeHHﬁ XAMHUYECKUX peaKIlI/II\;I

CdopMHUPOBAHHOCTH YMEHUSI XapaKTepr30BaTh COCTAB U Ba)KHEMHIIME CBOWCTBA
BEIIECTB, IPUHAISKAINNX K ONPENETIEHHBIM KaccaM H TpyIiaM COEIMHEHUU
(IpoCcThIE BEIECTBA, OKCHIBL, THAPOKCHIBL, COJH; YIJIEBOIOPOJBL, MPOCTHIC
>hUpBl, COUPTEL, (EHONBI, aNbIErU/bl, KCTOHEL KapOOHOBEIE KHUCIIOTEL

CITOKHBIE 3QUPEL, )KUPHI, YTIEBOAbI, aMHHbBI, aMHHOKHCIIOTEL, OeNKn)

10

COpPMHEPOBAHHOCTD YMEHHS IPOBOIUTH PACUETHI [0 XHMUIECKHM hopmyIiam i

YPaBHCHUAM XUMHYCCKHUX peammﬁ C UCIIOJIb30BAHUEM @HBHH@CKHX BCIIMYMH:

10.1

Macchl (00bEMa, KONMYECTBA BEllecTBa) HMPOAYKTa PEaKIMM, €CIH OIHO H3
MCXOJIHBIX BEIIECTB JAHO B BHJE PACTBOPA C ONPENENEHHOH MacCOBOH nonen

PACTBOPEHHOTO BEWIECTBA HIIH JAHO B M30BITKE (MMEET MIPUMECH)

10.2

MacCOBOH M 0OBEMHO# IOJTH, BBIXOA NPOAYKTa peaKIuu

10.3

TEIIOBOTO 3 deKTa peakuuit

10.4

00BEMHBIX OTHOIIIEHHH Ta30B

10.5

II0 HaXOJXKICHHUIO XUMHUECKOH (OpMyJIbl BELIecTBa

11

Brnagenue cucteMoi 3HaHUH 0 METOIaX HAYYHOTO TO3HAHHA SIBJIICHUM TIPUPOIEIL,
HCIIONb3yEMBIX B €CTECTBEHHBIX HayKaX M yMEHUE TPUMEHATH OTH 3HAHUA IIPH
OKCIIEPUMEHTAIIBHOM HCCIIEIOBAaHUM BEINECTB U UL 00BSICHEHHSI XUMHYECKHX
SBJICHUH, IMEIOIIUX MECTO B IIPUPOJE, IIPAKTHUECKON JESTEIBHOCTH ICI0BEKA
U B IIOBCEIHEBHOM KU3HU

12

ChopMHUPOBAHHOCTS YMEHHMS TIPUMEHSTH (UCIONBb30BATH) 3HAHWA O COCTaBE M
CBOMCTBAX BEILIECTB I SKCIIEPUMEHTAIBHOM NIPOBEPKU I'MIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEH NPOTEKAHWs XUMHYECKHMX Ppeakiyi M TPOrHO3UPOBAHHMA
BO3MOXKHOCTEM HX OCYINECTBICHHS, CHCTEMHBIC XUMUYECKME 3HAHHA T
OOBACHEHHS W IPOTHO3UPOBAHUS SIBICHUM, HMMEIONIMX €CTECTBEHHOHAYIHYIO

IPUPOZLY; IS IPHHSATHS TPAMOTHBIX PEIIeHUH Mpo0ieM B CUTyalMsX, CBI3aHHbIX




¢ XuMHue#

13

COpMHPOBAaHHOCT yMEHHS IIAHWPOBATH X IPOBONHTH XUMHICCKHH
SKCTIEpUMEHT (TOJydYeHWe U H3ydeHWEe CBOWCTB HEOPraHHYCCKHX M
OpPTaHWYECKHX BEINECTB, KaUeCTBEHHBIE PEAKIUM YTIEBOZOPOJOB PA3IMYHBIX
KJIaCCOB u KucCJIopoacoaepxamux OpraHu4YeCKHX BEIICCTB, peIcHue
SKCIEPUMEHTANBHBIX  3a4ad [0  PAacIOo3HaBaHWIO HEOPTaHHYECKUX M
OpraHMYECKUX BEIIECTB) C COONFOJEHMEM MPABUI O€30IIACHOTO OOpaIeHHS C
BeIleCTBAMKM ¥ 71a60paTopHBIM 00opynoBaHHEM; (GOPMYIHPOBATH —HEIH
HCCIIEOBAHNS; TIPEICTABIIATE B Pa3IMIHON (QOpMe pe3yNbTaThl SKCICPHUMCHTA,

AQHAJIM3UPOBATh H OLICHHUBATh UX NTOCTOBECPHOCTD

14

ChOpMHPOBAHHOCT ~ YMEHHS  OCYIIECTBIIITH  IEMEHANpABICHHBIA  OMCK
XAMHAYeCKol HMH(pOPMALMH B pasTMuUHBX HCTOYHHMKAX (HaydHas U y4eOHO-
HAay4Has JHTepaTypa, CpeicTBa MaccoBoi wuHbopManuu, ceTb HHTEpHET u
ApyrHe),  KPUTHUECKH  AHANM3MPOBaTh  XUMHUECKyI0  MH(OpMAIHIO,
nepepabaThBaTh €& U HCIONb30BaTh B COOTBETCTBUM C TOCTABICHHOH yueOHOH

3agadeit

15

ChopMHpOBaHHOCTh yMEHHS IIPOTHO3HPOBATh, AHANTM3MPOBaTh M ONCHUBATDH
MH(MOPMAIIHIO C 03U} SKONOTHIECKOH 6e30MaCHOCTH IIOCIIENCTB I OBITOBOH 1
IPOM3BOJCTBEHHON [IESTENBHOCTH WUENOBEKA, CBSI3aHHOM C IMepepaboTKOH
BeIecTs; cHOPMHPOBAHHOCTH yMEHHI OCO3HABATh ONACHOCTH BO3ICHCTBHA Ha
JKUBBIE OPraHU3MbI OIpENeNEHHBIX BEIECTB, MMOHMMAs CMBICI IOKA3aTe]Ld
NpEeeBHON IOMyCTAMON KOHIIEHTDAIMH, ¥ TOSCHATh Ha IPHMEPax CIOCOOBI
YMEHBIIEHAS W MPENOTBPAIICHHS HX BPEIHOTO BO3ICHCTBUA Ha OPraHu3M

YCJIOBCKA




NEPEYEHD DJIEMEHTOB COJIEPKAHUS, IPOBEPSEMbIX HA EI'J
MO XUMHUHU

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHMUA

TeOpeTI/I‘{CCKI/IC OCHOBBI XHUMHH

Ll

Crpoenwe BemectBa. CoBpeMeHHas MOZIENb CTPOEHHS aTOMa. Pacmpenenenye 3IEKTPOHOB
0 JHepreTMdecKuM ypoBHsAM. Kiaccumukanus XUMHYECKAX SICMEHTOB. OcobeHHOCTH
CTPOEHHS DJHEPreTHYECKHX YPOBHeH aTomMoB (s-, p-, d-snementoB). OCHOBHOE H
BO36OYX/IEHHOE COCTOSHMS AaTOMOB. OIIEKTPOHHAS KOHQHUIypaims aroMa. BanenTable
AIIEKTPOHEI

12

[leproandeckas cucTemMa xumudeckux snementos JI.1. Menneneesa. @u3HUeCKuil CMBICIT
Ilepuonuueckoro 3akona JI.V1. Menneneesa. IIpuunHBl ¥ 3aKOHOMCPHOCTH N3MEHEHUSA
CBOMCTB SJIEMEHTOB M WX COSNWHEHH IO IeprojaM ¥ TpymnaMm. 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB IIPOCTHIX BENIECTB, BOXOPOMHBIX COE[MHEHMH, BBICIIMX OKCHIOB H

THOPOKCHUIOB

1.3

BajleHTHOCTB. DIEKTPOOTPHUIATETHHOCTD. CTeneHb OKUCIICHHS

1.4

Bumel xuMudeckod cBa3u (KOBaJICHTHas, HOHHAs, MeETaJIMdecKad, BOJOPOIHAs) H
MeXaHu3Mbl €€ oOpaszoBaHMs. MEXMOICKYISIPHBIE B3amMopeiicTBus.  BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOCHHA. Tumpl KPUCTAJUTMYECKUX PEUICTOK.

3aBHCHMOCTb CBOMCTBA BENIECTB OT THUIIA KpHCTaJIHquCKOfI pCHléTKI/I

L3

XuMugeckas peaKnusi. Knaccn(bm(aunﬂ XUMHAYCCKUX peaKuHﬁ B HEOpraHn4ecKoun u

OpI‘aHI/I‘{€CKOﬁ XUMHH. 3aK0H COXpaHCHH MacChI BEIICCTB

1.6

CKOPOCTh PEaKIIUH, e€ 3aBUCHMOCTH OT Pa3IMIHbIX (aKTOPOB

1.7

Tennorsle 3¢ HEKTH XUMHUUECKHX peakiui. TepMOXUMUYECKHE YPaBHCHHA

1.8

O6paTHMBIe peaKuun. XHUMHUECKOE paBHOBECHC. (DaKTOpI:I, BIMSIOIIME HaA COCTOSHHC

xuMmmueckoro pasHosecwust. [Ipunnun Jle llarense

1.9

DnexkTponuTHYecKas muccouuarys. CHIbHBIE H Ca0ble 3NEKTPOJMTBHL Cpena BOIHBIX

PacTBOPOB BEIECTB: KHUCIAs, HEWTpanbHas, Ie0dHas. CTereHb AUCCOLMAIIH. Peakimm
MOHHOTO OOMeHa

1.10

I'uaponus coneit. NoHHOE TPOU3BENEHUE BOABI. BomopoaHbIi IIOKa3aTelb (pH) pacTtBOpa

1.11

Croco0Bl  BLIPaXKEHUSI KOHIEHTPAI[MH pacTBOPOB: MaccoBas IO pPacTBOPEHHOTO
BEIECTBA, MOJAPHAS KOHIEHTpamws. HachlIeHHbIE ¥ HEHACBHINICHHBIC PACTBODRL

pacTBOopuUMOCTh. KpucTammoruaparsl

1.12

OKHCIHTENHFHO-BOCCTAHOBUTEIILHEIE PpEeaKkIuH. TloBenenue BEIIECTB B cpenax ¢ Pa3sHbBIM

spauenneM pH. MeTozbl 35ieKTpoHHOTO OanaHca

DIIEKTPOJIM3 PACTBOPOB M PACIIABOB COJEH




OCHOBBI HEOPTaHUYECKOH XUMUH

2:1

KJIaCCH(l)I/IKaL[I/HI HEOpraHn4IeCKuX COC,Z[PIHGHHI;'I. HOMCHKHaTypa HEOpTraHu4YECKHX BEIIECTB

2.2

XUMHYeCKHe CBOMCTBA BAXKHEHINMX METAIOB (HATPHH, KaJqui, KaJbLU{, MarHuw,

ATIOMHHHAH, IIMHK, XpOM, JKEJIe30, Me/ib) H UX coenuuenuit. ObIIHEe CrIOCOOBI MOTyICHU
METAaJJIOB

2.3

XUMHUEeCKHEe CBOWCTBA BA)KHEHINIMX HEMETA/UIOB (TaJloreHOB, CEPBI, a30Ta, docdopa,
yIiepoja W KPEeMHHs) B HX COEIUHCHHH (OKCHI0B, KHCIOPOJICOZACPXKAIMX KHCIIOT,

BOJOPOIHBIX COCIUHEHHH)

24

I'emeTnueckas CBS3b HEOPraHu4CeCKUX BEIICCTB, IpuHAQIeKAITNX K pa3jiniHbIM KJraccaM

2.3

I/IHCHTI/I(l)I/IKaHI/ISI HCOPTaHUICCKUX COCJIPIH@HI/Ifl. KauecTBeHHEBIE pCAaKIIUH Ha

HEeOpraHM4ECKHUE BEINECTBA H HOHBI

OCHOBBI OpPraHUYeCKON XUMHUH

Sl

OCHOBHBIE TIOJIOXKEHHS TEOPHH XUMUIECKOTO CTPOCHHSA OpraHHICCKHX coenuaenuit A.M.
ByTiepoBa. YTIepOAHbIi CKeIeT OPraHinIeCKON MOJIEKYIIBL. KpatHOCTS XAMHYECKON CBA3M.
S- U p-cBA3H. Sp3-, sp2-, Sp-THOpUIH3ANUY opbuTanei aToMoB YIJIe€poIa. 3aBUCUMOCTE
CBOHCTB BEINECTB OT XMMHUYECKOTO CTPOEHHS MOJEKyll. ['OMOJIOTH. T[OMOJIOTMYECKHUH PSII.
M3omepus U U30MEPHI

Sl

[TousTHe 0 QyHKIMOHATEHOU rpymie. OpueHTaIHOHHbIE 3 heKTH 3aMeCTHTEIICH

3.3

HpCILCTaBHeHI/IC () KJIaCCI/I(bI/IKaI_[I/II/I Opranu4cCcKux BEIIECTB. HomMmenxkiarypa OpTaHU9ICCKHUX
COeNIMHeHMNI (CHCTGM&TH‘{GCK&H) U TPpUBHAIBHBIC Ha3BaHHUA BaKHEHUINHUX HpGI[CTaBI/ITCIIeI/I

KJIaCCOB OPTaHUYCCKHUX BEIICCTB

3.4

CBOGOHOPAIMKAIGHEI H HOHHBIN MexaHWsMbI peakuud. llomsrne o Hykieopuie u

snextpodumie. [Tpasuno Mapkosrukosa. [Ipasuio 3ainesa

3.3

AJIKaHBI. XUMHUYECKHUE CBOMCTBa AJIKAHOB: rTaJIOTCHHPOBAaHHCEC, HeFI/IJIpI/IPOBaHI/IC,
TEPMUYECKOE PA3NIOKEHHE, KPEKUHT, HM30MEPHU3alus, TOPEHHUC. [NonyueHue ajlKaHOB.
[uxnoankass:. Crenuduka CBOXCTB MUKIOATKAHOB C MANbIM pasMEpOM ITHKIIA. Peaxiuu

MIPHUCOCOUHECHUA U PaTUKaJIbHOI'O 3aMCIICHUSA

(O8]
(@)}

AJIKeHLL ~XHMMHYECKHME CBOMCTBA: pEeaKkUWu IPUCOETUHCHUS (rasoreHMpOBaHHUE,
TMAPUPOBaHUE, TUAPOrajlOreHHpPOBaHHUE, rugparanms), TOPEHWs, OKHCICHUL H

IIOJTHMEpHU3aI . HpOMBIH_IJICHHHe u J18_60paTOpHBI€ CIIOCOOBI IIOJIy4E€HH QJIKCHOB

3.7

ANKagueHs.  XWMHYECKHe ~ CBOMCTBA  QIKA[MEHOB:  PCAKIMH  NPUCOCIMHCHIA

(THHpHpOBaHHe, FaJ'IOFeHI/IpOBaHI/Ie), TOpPEHHUA U TIOJTUMEpPHU3ALH. HOJIY‘IGHI/IG aAIIKaguCHOB

3.8

AnkuHEL ~ XHMEYeCKHe CBOWCTBA: pEakiMu —IpUCOeNuHeHus —(TajoreHMpOBAHHE,
THIPUPOBAHHE, THIPATAIUs, THAPOraTOTeHHPOBAHNE) KaK Croco0 IOYYEeHHUs MMOJIMMEPOB

U JPYTuX IIOJIE3HBIX IIPOIYKTOB. Peaxmmu 3amenieHus. rOpGHI/Ie aleTUJICHA KakK HCTOYHHUK

BBICOKOTEMIICPATYPHOT'O INIAMCHH AJId CBAPKH U pe3ku METAIOB. HpHMeHeHI/Ie alcTUJICHA




3.9

ApeHpl. XuMmudeckue CBOMCTBAa OeH307A: pPEAKIUH 3IEKTPOPUILHOTO 3aMemeHHﬂ
IPUCOSTMHEHUS (TUIPHUPOBAHUE, rajoreEupoBanue). Peakuus TOPCHHA. OcobeHHOCTH
XIMEYECKHX CBOHCTB Toyona. Ilonydenue Gersona. OCOOCHHOCTH XMMHICCKIX CBOHCTB

CTHpPOJIA. HOJII/IMCpI/IZ’»aHI/I}I CTHpOJIa. Crroco0pI MNOJIy4EHHUS U NIPUMEHEHHEC apOMaTI/I‘{€CKI/IX
yIriaeBoaopoaoB

CrupteL. IIpenesbHble OXHOATOMHBIE CIUPTHL. XHUMHIECKHE CBOMCTBA: B3aUMOJEUCTBUE C
HATpHEM KaK CIOCO0 yCTAaHOBIEHMS HANMYHMSA THAPOKCOIPYIIIB, € rajoreHoBOAOPOAAMHU
KaK Ccrmocob MOTyueHHs pacTBOpHUTeNel, BHYTPH- U MEXMOJCKYIIApHAs JeruapaTanms.
Peakiuss ropeHus. IIoTydeHWe OTaHONA: PEAKiys OPOKEHMS IIOKO3BL, rUapaTanus
STHJIeHA. DTHICHIIHKOTs M TIALEPHH KAK TPENCTABUTENH NPEICTBHBIX MHOIOATOMHEIX
CIIUPTOB

3.11

®enoy. XUMHUUeckue CBOMCTBAa (eHona (peaKiuh C HATpHeM, THAPOKCHIOM HaTpHS,
6pomom). Tloydenue penona

(O8]
—_
\S]

Anboeruasl.  XUMHWYECKMEe CBOMCTBA  NPENCNBHBIX  AIBACIHJIOB: TUIPHAPOBAHKE;
KAYECTBEHHBIC PEaKIMH Ha KAapOOHMIBHYIO TPyMHIy (peaKumus «cepeOpsTHOTO  3epKanay,
p3aumoneiicteue ¢ ruapokcuaom Memu (II). Ilomyuenue MPEACITHHBIX QITBJIETHIOB!
OKWCTTEHHE CIAPTOB, THApATAIHMS AalETHIeHA. AICTOH Kak IpeiCTaBuTeIb KETOHOB.

Oco0OeHHOCTH PeaKIui OKUCIICHHS alleToHa

3.13

KapGOHOBBIE KHCTOTHL. XMMAYECKHe CBOHCTBA MPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIOT. OCOGEHHOCTM XWMHUYECKHX CBOWCTB MYypaBbHHOM —KHCIOTEL [Tomyyenue
[IpEeIbHBIX  OJTHOOCHOBHBIX ~KapOOHOBBIX ~KHCJIOT: OKWCICHHE  AlIKAHOB, aJIKEHOB,

IIEPBUYHBIX CIIHPTOB, aJIbaACTUI0B. Bricmue OpeneibHbIC U HEIpeOe/IbHBIC Kap6OHOBBIe

KHCJIOThI

3.14

Crnoxxable 5Qups! ¥ KUAPBL. CIIocoOB! MOIYUeHHS CITOXKHbIX 3¢upoB. O6PaTUMOCTH pEaKIUH
srepuduranyu. lIpAMeHEHHEe CIOXKHBIX >pupoB B IHIICBOK H napdroMepHOi
IpOMBIIITeHHOCTH. JKUpBI Kak CIOXHbE 3(QUpEl TMICpHHA H BBICIIAX KapOOHOBBIX
KHACIIOT. XWMHUECKHe CBOMCTBA JXKMPOB: THAPUPOBAHHE, OKHUCIICHWC. I'uaponus, HIA
OMBLIEHHE, XKHUPOB Kak CIOCO0 IPOMBINUICHHOIO MOy ICHHA cosieii BBICIIAX KapOOHOBBIX

KHCTOT. MBLTA KaK CONM BBICIIAX KapOOHOBBIX KUCTIOT

313

XUMHYeCKre CBOMCTBA [IFOKO3BI: PEaKIUH ¢ y4aCTUEM CIIHPTOBBIX H aJThACTUIHON TPy |
MOJIOUHOKHCIIOE Opoxenue. [[prMeHeHHE TIIOKO3bL, €€ 3HAUCHHE B KU3HENEITSIBHOCTH
opraHu3Ma. Jucaxapubl: caxaposa, MaJIbTO34. BoccTaHaBIUBarOIINE 151
HEBOCCTAHABIIMBAIONIME Aucaxapuabl. [ HApoIu3 AUCaXapHuioB. TTonucaxapuIpl: Kpaxmai,
rwkored. CTpOEHHE MaKpOMOJEKYN Kpaxmania, IIHKOTeHa M LEJTHOJO3BL. OusuIecKue
CBOMCTBA Kpaxmajna W IIEJION03bl. XHUMHYECKHE cBoiicTBa Kpaxmaia: THIPOJIH3,
KAueCTBEHHAs pEeaKIus C HOJOM. XHMHJIECKAe CBOMCTBA IIEIIIIOJIOSBL: THJIPOJIU3,

nonydeHre dQHPOB TEUTONO3L. I1IoHATHE 00 HCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,
aIeTaTHBIN MENIK) J




AMUHBL AMHWHBEI KaK OpTaHHYECKHE OCHOBAHHMS: PEaKI[UU C BOJAOHM, KMCIOTaMH, PEAKIHA

TOpCHH. AHWIHH Kak IIPEACTaBUTEIb apOMaTHYECKUX aMHHOB. XuMuuecKkre CBOWCTBA

316 AHWJIHHA: B3aMMOJIEHCTBIE C KACIOTaMH, OPOMHOM BOZOH, okucienue. [1omyueHne aMHHOB
ANKWIMPOBAHKEM aMMHAKa U BOCCTAHOBJIEHUEM HUTPOIIPOM3BOAHBIX YITIEBOAOPOLOB
AMMHOKHCIIOTH U Oelku. AMHHOKHCIOTH! Kak aM(OTEpHEIE OPraHWYECKHE COCIUHCHIL.

3.17 OCHOBHBIE aMHHOKHCIIOTHL, 00pasyiomue Oenku. XWUMHYECKHe CBOHWCTBA OCIKOB:
TUPOJIA3, JeHATypallysl, KaueCTBeHHbIE (BETHBIE) PEaKIUU Ha OeJIKU
CTpoeHne W CTPYKTypa MOJMMEpPOB. 3aBHCHMOCTb CBOWMCTB IOJIUMEPOB OT CTPOCHUA

3.18 MoJeKyn. OCHOBHBIE CIIOCOOBI HOMyYEHHMS BBHICOKOMOJEKYIISIPHBIX COEMMHEHUH: pPeaKlnu
TIOJIMMEPH3aIIMH U MONUKOHeH A, Kitaccuukanus BOJIOKOH

319 Wnentudukanus opraHiuecKimx coeIMHEeHNH. Pelenne sKCIepuMeHTaIbHbIX 3a1a9 Ha

' pacro3HaBaHUE OPraHUUECKUX BEIIECTB
3.20 ['eHeTHYeCKast CBA3b MEXKITY KJIACCAaMH OPraHUUECKHX COETUHEHHUN
4 XUMUA U KUA3HD
41 XuMmust B HOBCEIHEBHOM u3Hu. [IpaBuia GesomacHOU pabOTHI ¢ €IKUMHU, FOPIOUMMH U
' TOKCHYHBIMH BEIIECTBAMH, CPENCTBAMU OBITOBOM XMMHUH
X¥UMES M 370pOBbE. XHMHS B MeIUIUHE. XWUMHS ¥ CEIBCKOE XO3AHCTBO. XHUMHA B
49 IPOMBIILIEHHOCTH. XUMHSI U 3HEPreTHKa: MPUPOJHBIA ¥ MONMyTHBIM HE(DTSHOH Tasbl, MX
' coctaB ¥ wucnonb3oBanue. CocraB Hedru u €€ IepepaboTKa (TPUPOIHBIC HCTOTHUKA
YTJIEBOJIOPOIOB)
XUMHS U SKOJOTHS. XUMHYECKOEe 3arpsisHEHHE OKPY)KaroIed Cpenbl U €ro IIOCICACTBHA.

4.3 Oxpana ruapochepsl, MouBsl, aTMochepsl, GIops! H GayHbl OT XMMUYECKOTO 3arpA3HCHUS.
[TpoGema 0TX010B ¥ OGOYHBIX TPOILYKTOB. AJIBTEPHATHBHBIC HCTOUHHKH SHCPTUH
OGIIHe IPENCTaBICHAS O IPOMBIIIIEHHBIX CII0C06aX TOTyYeH s XUMIIECKHX BEMECTB (Ha

44 IpUMepe MPOM3BOACTBA aMMHaKa, CEpHOM KHCIOTH). U€pHas W IBETHAs METaJLIyprisd.

' CTeKJI0 M CHIMKATHAS IIPOMBIIIIEHHOCTb. IIpoMpImnentas opranudeckas xumust. CpIpbe
IS OPTaHUYECKOM TPOMBIIIIEHHOCTH
2 Tunel pacu€THRIX 33124
51 Pacuérter macchl BemecTBa uik 00bEMa Ta30B 110 U3BECTHOMY KOJIHIECTBY BENIECTBA, MACCE
' Uy 00bEMY OJHOTO M3 YUACTBYIOIIHMX B PEAKIIUH BEIIECTB

2.2 PacuétrI TemoBoro s dexra peakuu

3.3 PacuéTel 00BEMHBIX OTHOIICHUH I'a30B IPU XUMUYECKHX PEAKIIUAX

54 Pacuétel Macchl (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIUHU, €CJIU OJHO U3
BEIIIECTB JaHO B U30OBITKE (MMEET IPUMECH)

55 Pacuétel MaccoBo# wimi 00BEMHOM 0T BEIX0/IA IPOIYKTa PEAKIIUH OT TEOPETHYCCKH

BO3MOIKHOI'O




PacuéTsr Macchl (06BEMa, KONMUeCTBA BEMIECTBA) MPOYKTa PEAKIIMH, SCITH O/(HO H3

5.6 BEIIIECTB IAHO B BHE PACTBOPA C OTPEIEIEHHON MAaCCOBOR HONeH PacTBOPEHHOTO
BEIECTBA
57 PacusTEI ¢ HCIIOMB30BAHAEM MOHATHH (MacCoBas TOJLA», «MOJIPHAA KOHICHTPAIIHAY,
' «PacTBOPHMOCTE)
58 Haxok/IeH1e MOIEKYISPHOM (hOPMYJIBI OPraHHIeCKOT0 BEIECTBA 10 €r0 MIOTHOCTH 1

MAaCCOBBIM JOJISIM BJIEMEHTOB, BXOIAIIUX B €TI0 COCTaB, WX 10 NPOAYKTaM CropaHusl
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