MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma 1mo XuMHUHM Ha ypoOBHE cpefaHero obmiero obpa3oBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMH K pe3yibrataM OCBOeHHs (enepanbHO  00pa3oBaTeNbHON
nporpamMmbl cpeanero obmero obpazoanusa(®@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIonMX OCHOBHBIE 00pa3oBaTeNbHbIE MMPOrpaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJEHHOTO W3YYEHHUS 3aHUMAET BAXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAY4YHOro o0Opa3oBanus yuamuxcsa 10-11 xmaccoB. Usydyenwme mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOIUMYIO Ui aJaNnTaldd UX K OBICTPO MEHSIOLIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TakkKe Ui MPOJOJKeHHs OoOyueHHss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu ProC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB. (CBHUIETENHCTBOM TOMY SIBIISIIOTCSI CIIEAYIOIIME BBHITOIHIEMBIC
MPOrPaMMOii 0 XUMUU (YHKITUH:

UHPOPMALIMOHHO-METOJMUECKasl,  peaju3alMs  KOTOpoil ~ oOecrieuyuBaeT  MOJy4YeHUE
NPECTAaBICHUS O IIENsX, COAEp)KaHUM, OOIIel cTpaTernd OOy4YEeHHs, BOCIIUTAHUS U Pa3BHTHUS
00y4aromuxcst CPeICTBAMU TIPEAMETA, U3YIaeMOTr0 B PAMKaxX KOHKPETHOTO PO,
OpPraHU3aIMOHHO-TUIAHUPYIOIIas, KOTOopas MpeaycMaTpUBaeT OMpeleieHue: TPHUHIIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3YUEHUST y4eOHOT0 MaTepuaia, KOJTHIECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOJIXOJ0B K (DOPMHUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJSI M OIIEHKH O0Opa30BaTEeNIbHBIX JIOCTHKEHUH OO0yYaroluxcs B paMKax HWTOrOBOM
aTTecTalnuy B opMe eMHOTO roCyIapCTBEHHOI0 9K3aMEeHa M0 XMMHUHU.

[TporpamMma asist yrinyOIEHHOTO U3YUEHUS XUMHH:

yCTaHaBIIMBAaET WHBAPHAHTHOE NIPEIMETHOE CO/IepKaHue, 00s3aTeNbHOE ISl U3YUEHHUS B paMKax
OTJENBHBIX NpoduiIeid, mpeaycMaTpuBaeT pacipeieieHue U CTPYKTYPUPOBAHUE €ro MO KJIaccaM,
OCHOBHBIM COJIepKaTeIbHBIM JTUHUSIM/pa3ienaM Kypca;
na€T TpUMEpPHOE pachpesesieHne Y4eOHOro BpEMEHHM, PEKOMEHIYEeMOro sl W3Y4YeHHUs
OTJICTHHBIX TEM;
npeyiaraeT NpUMEpPHYIO MOCJIEA0BaTEIbHOCTh N3yYEHHs Y4eOHOr0 MaTepralia ¢ yu4€ToM JIOTUKH
MIOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX H MEXKITPEIMETHBIX CBSI3EH;
TaéT METOJMYECKYI0 MHTEpIpETalrio Leled W 3ajad M3ydyeHus IpeaMera Ha yriayOiaéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro o0Iero oOpa3oBaHUs,
COJIEp)KaTeNbHOW  XapaKTEepPUCTUKH  IUTAHUPYEMBIX  pe3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBbI CPETHETO OOIIEro 00pa3oBaHus (JTMYHOCTHBIX, METANPEIMETHBIX,
NOpPEIMETHBIX), a TaKXke C Y4Y4ETOM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHBIX JICHCTBHMA
00y4aroImerocs 1o OCBOCHUIO COJCPKAHUS TIPEAMETA.



[Io Bcem Ha3BaHHBIM TO3MIMSAM B TMPOrpaMMe IO XHUMHUU TMPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOro o0mero oOpas3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBIISIONICH cofep kaHusl yueOHOro npeamera «XUMus» ocTaércs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyajabHbIMH TOJ0keHUsAsMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0iaEHHOTO ypoBHEH B cucteMe AuddepeHInpoOBaHHOTO 00yUYEHUs Ha
YPOBHE CpeJHero o01iero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOTO M3YUYEHHUS HaIpaBlieH
Ha peaJln3aliio IPEEMCTBEHHOCTH C IOCIEAYIOLIUM J3TaloM IOJyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YHUCIE C MEePCIEKTUBOM MOCIEIYIOMIETO MOTYyYSHHS
XUMHUYECKOro 00pa3oBaHUs B opraHu3alusax npodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa30BaTeNIbHOI MporpaMMbl CpeJHEro OOIIEero 0O0pa30BaHUs HM3Y4YEHHUE IMpeaMeTa «XHUMHUS»
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIN3aH Y4e0HOTro
Tpyla W  OO0OOMEHHBIX CMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIUCIUILUIMHAPHBIH,
HaJIPEIMETHBINA XapaKTep.

CocraBnsiromuMu  ipeaMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayOnénneie Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMy COJEpXkaHUS ATUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3o0Boro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO HM3yuY€HHUS IMpeAMeTa. DTa CHCTeMa 3HAaHUUM MOJIydaeT OMpEeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonplmMii  00BEM
¢axTonoruueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3y4deHHs IpeaMera obecreueHa
BO3MOXHOCTh 3HAYUTEIHHOIO YyBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKHX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiyOJeHUs NMpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaklhii, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOYKU 3pEHHs] PHEPreTHYECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKM 3peHHs MexXaHu3MOB e€ oOpa3oBaHus. l3yueHHe THUIIOB peaKUUN JOMOJIHIETCS
(dbopMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHX MPOIEcCaxX U 3JIEKTPOJIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHM4eckod XHMHMM IIPY PACCMOTPEHUU PEaKLUOHHOU
CITOCOOHOCTH COSMHEHUN yIEIseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 dJEKTPOHHBIX A deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEep)KaHHWE KYypCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
W3YYCHHUS 1 KIAcCOB ompeaenéHHoro mpoduis (MIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapaxkTep JIOMOJIHEHHUM K OOIIell cucTeMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COACPKAHHH TPEAMETa I KIACCOB XHUMHUKO-(DH3MYECKOro
npoduns 0oIbIIOe 3HAYCHHE OYyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oOmeil XuMuu.
[Ipu u3yyeHuu mnpenMera B JAaHHOM cly4yae akLEHT OyJeT cnaeiraH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B T0 ke BpeMs B collepiKaHUU MPEAMETa ISl KIIACCOB XMMUKO-OHMOJIOTHYECKOTO MPOQUIIS
OOJBIIMI YACTBHBIA Bec OyIeT UMETh OpraHWYecKas XUMHUsS. B 3TOM ciydae mpenocTaBIiseTcs
BO3MOYKHOCTb JIsl 00Jiee 00CTOATENLHOIO PACCMOTPEHHSI XUMUYECKON OpraHu3aIiii KJIETKH KaK
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K MpPHUMEPY, TaKUE CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JHMHJbI, OCTKU, YTJIeBOJAbI, HYKICUHOBbIE KHCIOTHI U Apyrue. [lpu stom
3HaHUS O COCTABE M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], MUIIEBAPEHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAaYyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
npeAMEeTaMH.

[Ipu u3zydyeHun yueOHOTO mpeaMera «XUMHUs» Ha YrIyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PerieHue 3Toit 3amaun Ha yriayOJIE€HHOM YpOBHE M3y4YeHUS
MpeAMEeTa MPENOoIaraeT pealn3aluio TaKuX LeeH, Kak:
dbopMHUpOBaHUE TPEACTABICHUN: O MaTEPUAIBHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SBJICHMM MPUPOJbI, O MECTE€ XHMMHUHU B CHUCTEME ECTECTBEHHBIX HAayK U €&
BeIylIieil polu B 00ECIeUEHUH YCTOWYHBOTO PA3BUTHS UYEJIOBEUECTBA: B PEIICHUU MPoOIIeM
9KOJIOTHYECKOM, DIHEPTETHICCKON M MUIIEBON O€30MaCHOCTH, B PA3BUTUU MEAHMIIMHBI, CO3JJaHUN
HOBBIX MAaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIMOHAIHLHOTO
MIPUPOIOTIOIB30BaHMS, B (DOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KyJIbTYPHI YEIOBEKA, a TAaKKE
9KOJOTHYECKA 0OOCHOBAHHOT'O OTHOIIICHHSI K CBOEMY 370POBBIO M IIPUPOTHOM Cpelie;

OCBOCHHME CHCTEMBbI 3HAHUM, JEXKAIUX B OCHOBE XUMHUYECKOM COCTaBIISIOLIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa: QyHIAMEHTAIBHBIX MTOHATHM, 3aKOHOB ¥ TEOPUN XUMHUHU, COBPEMEHHBIX
MIPEACTABICHUI O CTPOSHUM BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM,
HAJMOJICKYJIIPHOM, O TEPMOJMHAMHYECKHMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTECKaHUS
XUMHUYECKHX PEaKIui, 0 XUMHUYECKOM PaBHOBECHH, PacTBOpax M AHMCIEPCHBIX CHUCTEMax, 00
00IINX HAYYHBIX MPUHIIUAIIAX XUMUYIECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYAIOIIMXCS OCO3HAHHOTO IMMOHUMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUH i1 OOBSICHEHHs KIFOUEBBIX HJIEH U MPOOJIEeM COBPEMEHHON XUMUH, IS
OOBSICHEHUS! W TIPOTHOZMPOBAHUS SIBJICHUH, HMEIONIUX ECTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIIeHUs] MPOOIEM, CBSI3aHHBIX ¢ XHUMHEH, TPOrHO3UPOBAHMS, aHAIN3A U OIICHKH C
MO3UIUI  DKOJIIOTUYECKOW O€30MacHOCTH TOCIEACTBUN OBITOBOM H  MPOU3BOACTBEHHOMN



JESTEIbHOCTH YeJOBEKa, CBSI3aHHOM C XHWMHUYECKHMM IPOU3BOJCTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOM BEUIECTB;

yrIIyOJieHHE MPEACTaBICHUN O HAYYHBIX METO/axX MO3HAaHUs, HEOOXOJUMBIX JJISi PHOOpETeHUS
YMEHHUH OPHEHTUPOBATHCS B MHUPE BEUIECTB M OOBSCHEHUS XUMUYECKUX SIBICHUN, UMEIOLINX

MECTO B IIPHPO/IE, B TPAKTUYECKOMN JCATEIHHOCTH U MOBCETHEBHOM JKU3HHU.

B nmnane peanu3zanuu nepBooYepeAHBIX BOCIIUTATENbHBIX M PA3BUBAIOIINX (QYHKIUH 1IETOCTHON
CHCTEMBI CpeIHEero ooero oopa3oBaHus MPU U3YUYEHHUH NpeaMeTa «XUMHS» Ha YIITyOIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh MPUOOPETAIOT TAKKUE LIEH U 33][a4H, KaK:

BOCIHUTAHUE YOESKIEHHOCTH B MO3HABAEMOCTU SIBICHUU MNPUPOIbI, YBAaXKEHHUsS K IHpoleccy
TBOpYECTBA B 00JaCTH TEOPETHUECKUX M MPHUKIIAJAHBIX HCCIEIOBAHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH;
pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEH
oOyyaromuxcs, (OpMUPOBAaHHE y HUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpa3oBaHUIO H
HENpPEephIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOM Npo(eCCHOHAIbHOW M OOIIECTBEHHOMN
NeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0OPOBBIO U TOTPEOHOCTH B 3A0POBOM
o0pase K13HH;
dbopMUpOBaHNE YMEHUI U HABBIKOB Pa3yMHOT0 MPUPOIOMOIb30BAHMS, PA3BUTHE IKOJIOTHMUYECKON
KYJIBTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKOM 1€ TEeNbHOCTH.
OOmee 4MCIIO YacoB, TMPEAYCMOTPEHHBIX UISI M3YYCHUS XHMHUU Ha YIIIyOJEHHOM YpOBHE
cpennero obmiero obOpaszoBanwus, coctaBisieT 204 uacoB: B 10 xmacce — 102 gaca (3 gaca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).



COJAEP)KAHUE OBbYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COCTUHEHUIH.

DNEKTPOHHOE CTPOEHHUE aTroMa YIiepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUA.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUS aTOMHBIX OpOuTasei, 6- u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKylax
opraHuueckux BemiecTs. [lonstue o cBOOOIHOM paauKale, HyKJIeopuiie u AeKTpoduie.

Teopust crTpoeHus opraHuueckux coeaunHeHuid A.M. bBytnepoBa u coBpeMeHHBIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HaUeHHE TEOPUU CTPOCHHUS OPraHUUYEeCKUX COEAMHEHUH.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, CcKeynerHas. WM3omepus. Buuabl wu3omepuu: CTpyKTypHas,
NPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBIA U M€30MEPHBIHN 3 PeKThI).

[IpencraBnenue o kiaccupuKanuu opraHUIecKux BemecTs. [loHsaTHE 0 HYHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIJIATypa OpraHU4eCKuX
coenunenuit (IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcobeHHoctn W Kjmaccu(uKanus — OpraHMYeckux  peakuumi.  OKHCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYHPOBAaHUE MOJIEJIel MOJIEKYJI OpraHMYeCKHX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas GopMmyna, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -TMOPHIM3AINSA aTOMHBIX
opbutaneit yriepoja, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs], N30MEPU3ALNY, JETUIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[uxnoankanpl. O0mast popmMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MasbIX (IMKJIOMPOINAH, NHMKJIOOYyTaH) M OOBIYHBIX (IIMKIIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrIOCOOBI MOTYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHyecKuil psit aakeHoB, oomas GpopMya, HOMEHKIATypa. DIEKTPOHHOE
M ITIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKEHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMeTpuieckas (Iuc-tpaHc-) nzomepus. Gusnueckue
CBOICTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKIUM MPUCOCAMHEHUS, 3aMEUICHUS B O-



MOJIO’KEHUE TPU JIBOMHOM CBSI3M, MOJUMEpU3AlUM W OKucieHus. [IpaBuio MapkoBHUKOBaA.
KavecTBeHHbBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYYEHUS 1 IPUMEHEHHE AIKCHOB.

Ankanuensl.  Knaccupukamuss — ankanueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONpsKEHHBIX JUeHOB, 1,2- u 1,4-npucoeaunenue. llonmumepusanuss conpskEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHNE alIKaJUEHOB.

Anxunsl. 'oMonornyeckuil psj ankuHoOB, oOmas ¢GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, SP-TUOpPHAM3ALUs aTOMHBIX
opbutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3alMu U TPUMEpHU3aluu, OKUCIeHHs. KUcIoTHbIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuy Ha TPOHHYIO CBs3b. CIOCOOBI
MOJIyYEHUS U IPUMEHEHUE aJIKUHOB.

Apomaruyeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30Ia.
dusnueckue cBoiicTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30J1a M €ro IrOMOJIOTOB: pEaKIUH
3aMelleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, PEeakLUu MPUCOEIUHEHHUS,
OKHCJIEHHE roMoJoroB OeH3ona. Ilpeacrasienue 06 opueHTHpYIOLIEM IEHCTBUN 3aMecTuTeNei
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJWKaJOB, KapOOKCHUIBHOH, THIPOKCHIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuszamuss  ctupona. CrnocoObl  NOMyYyeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJI€BOIOPO/IOB.

[Tpuponusiii ra3. I[lonyraele HedTsHBIE Ta3el. HedTh u e€ mpoucxoxxaenue. KameHHbIH
yroib U HPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTKu HepTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTalIUTUUeCKui), pugopmunr, nuponus. [IpoaykTsel nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY Pa3INYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOI0B. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHOUPTOBOrO pacTBopa MEnouyd. BzaunmopelictBue
JUTaJIOTEHAIKAHOB C MarHueM M LHUHKOM. [IoHsATHE O MEeTaloOpraHu4ecKUX COEIUHEHUSIX.
Vcnonb30BaHue TraloOr€HIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBpALLEHUN: H3Y4YEHHE
¢u3nUecKuXx  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  pEaKLIUH
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHON WIIM MOAHOW BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHWE YIiepo/ia U BOJAOpPOJa B OPraHUYECKHX BEIIEeCTBAX,
MOJIyuYeHUE ASTHJIEHA U H3Yy4YeHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Koiuiekuuamu «HedTte» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyKoB M PE3HHBI, MOJCIMPOBAHHE MOJEKYI
YIIIEBOIOPOAOB U TaJOTEHIIPOM3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHEeHUs.

IIpenenbHble OAHOATOMHBIE CcOUPTh. CTpoeHHME MOJEKysl (Ha IHpUMEpPEe METaHoja U
stanosa). ['omonornueckuii psan, odmas Gopmyia, u3oMepusi, HOMEHKJIATypa U Kiaccu(ukaius.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBSI3UM MEXIy



MOJIEKYJIAMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBA: PpEAaKIMM 3aMCIIEHUs, JeruApaTalyy,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMHU U HEOPraHMUYECKUMHU KuciaoTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHMU3M 4YeJIOBEKa.
CriocoObI ostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[TpocTeie ¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHoroaromusle CIMpPTHl — JTUICHIIUKOJIb M IiMuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIICHUsA, B3aUMOACUCTBHE C OPraHU4YEeCKMMHM U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PeakUus Ha MHOIOAaTOMHBIE cnupThl. IIpencrasBieHne o MexaHusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
U IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIIBI U OEH30JIBHOTO SIpa.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHona. KayecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4EeHUS M IpUMEHEHHe (eHoa.
denonpopManbaeruaHas CMOJIA.

KapOoHunbHBIE COENMHEHMSI — QIbJETUABl M KETOHBl. JIEKTPOHHOE CTPOCHUE
KapOOHMJIBHOM Trpymnnbl. ['omMonoruyeckue psjpl alblerUA0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KayeCTBEHHbIE peakUMM Ha anpjaerujpl. CrocoObl MOJIydeHUs U NPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE MpeJiesibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHHS MOJIEKYI
KapOOHOBBIX KHUCHOT. M3omepuss m HoMmeHkiartypa. Du3MuUecKHe CBOMCTBAa OJHOOCHOBHBIX
IpeeNbHBIX KapOOHOBBIX KHUCIOT. BOJOpoJHBIE CBSI3M MEXAYy MOJIEKyJIaMU KapOOHOBBIX
KHACJIOT. XUMHUYECKHUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUU, PEaKIUH C
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIy4EHHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upsl. ['omonoruueckuii psa, obmas ¢hopmyina, H30MepUs U HOMEHKJIATypa.
Pu3nyecKne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LLEIOYHON Cpene.

XKupsl. Ctpoenue, pusnyeckrue U XMMHYECKHE CBOWCTBA KHUPOB: THIPOIHU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX
KUCHO0T. JKUphl B IPUPO/IE.

MBpBUTA KaK COJTM BBICIINX KAPOOHOBBIX KUCIIOT, MX MOIOIIEE ACHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHOcaxapHuabl: TIOKO3a, (PyKTO3a, Talakro3a, pudo3a, Ae30KCHpuOo3a.
®dusnueckue CBOWCTBA U HaxoxaeHue B npupone. dorocuHre3. XUMHYECKHE CBOWCTBA
[JIIOKO3bl: PpEaKIMM C YYacTUEM CHUPTOBBIX M aiNbACTUAHOW TIpyNN, CIMPTOBOE U
MOJIOYHOKHCIIOE OpoxeHue. IIpuMeHeHHMe TIOKO3bl, €€ 3HAaueHHe B JKU3HEACATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JAKTO3a. BoccraHaBiauBaromye U
HEBOCCTAHABIUBAIOIME Aucaxapuiabel. ['mapomus nucaxapuaos. HaxoxaeHuwe B mpupone u



npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOTE€H M 1esunroiio3a. CTpOoeHHEe MaKpOMOJIEKYIT
KpaxMmasia, TJMKOT€Ha U IeJUTtoSI03bl. (Du3nueckre CBONCTBA Kpaxmajla M IEJUIIOJIO3bI.
XUMHYECKUE CBOWCTBA Kpaxmajia: TMAPOJIM3, KAaYECTBEHHAs PEaKus C HOJAOM. XHMHYECKHE
CBOICTBA IIEILTIOI03bI: THAPOIIN3, TOTydeHHE 3PUPOB 11eTt003bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

OKCIIEpUMEHTAIbHbIE METO/Ibl M3YyYEHHs BELIECTB M UX IMPEBPAIICHUI: paCTBOPUMOCTb
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJCHCTBHUE 3TAaHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOIO
CIIMpTa B albJEeruj Ha PaCKAIEHHOW MEIHOW IPOBOJIOKE, OKHCJIEHHE STUIIOBOIO CHUPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIoOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpokcunom meau(ll)), peakus rmunepuna
¢ rugpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCyCHOM KHUCIIOThI, B3aUMO/IEHCTBHE
pactBopa TI0K03bl ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmasnaa ¢ HMOJOM, PEIICHUE
IKCIIEPUMEHTAIBHBIX 337124 110 TeMaM «CTIupThl 1 heHOIbD, «KapOoHOBEIE KUCTOTHL. CII0KHBIE

3upb».
A30TcoaepKalue OpraHnyecKue coeTnHeHusl.
AMUHBI — OpraHMYecKHe TIPOM3BOJHBIC amMuaka. Kiaccudukaius aMUHOB:

anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOECHUE MOJEKYII,
obmas ¢opMmyiia, U30MepHsi, HOMEHKJIATypa U (PU3UYECKHE CBOWCTBA. XUMHUYECKOE CBOMCTBA
aJII/I(i)aTI/I‘-IeCKI/IX AMHWHOB:. OCHOBHBLIC CBOﬁCTBa, AJIKUIJIMPOBAHUC, B3aHMOHCﬁCTBHC NECPBHUYHBIX
aMUHOB C a30TUCTOMN KuCI0TON. CONM aJIKUITAaMMOHHS.

AHWIIUH — TIPEJICTaBUTENIb aMUHOB apoMaTH4eckoro psna. CtpoeHue anwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHwiInH. CrocoObl TONyYeHUS W MPUMEHEHUE amu(paTUIeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH30Ia.

AmuHokuciotel. Homenknatypa u  u3zomepuss. OtaenbHble NOPEICTABUTENH  O-
aMUHOKHCIIOT: TJUIUWH, aJlaHuH. DPU3ndecKkrue CBOMCTBA aMUHOKHCIIOT. XMMHYECKHUE CBOMCTBA
AMHUHOKHUCJIIOT KakK aM(l)OTepHI)IX OpTraHU4YCCKUX COC]II/IHGHI/IfI, pCaKknus MOJUKOHICHCAIIUU,
0o0pa3zoBaHHe MENTUIHON CBs3U. bruonornyeckoe 3Ha4eHHE aMUHOKHCIOT. CUHTE3 M THUAPOIIHU3
OENTHUI0B.

benku kak npupoaHsle nosuMmepbl. llepBuuHas, BTOpWYHAs W TPETHUYHAsL CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THUAPOJIN3, JIEHATYpallys, KaueCTBEHHBIE pPEaKkliud Ha
OenKu.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHs] BEIECTB M HMX MPEBpALIEHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEIKOB MPH HArpeBaHHUH, [IBETHBIE PEAKIIMHM Ha OENKU, pelieHue
OKCIIEPUMEHTAJIBHBIX 3a7ad M0 TeMaM «A30TCOJEpKale OPTraHUYECKHe COCIUHCHUS» |
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMoieKyJIsIDHBIEC COCIMHEHHU.

OcCHOBHBIE TOHATUI XUMHUU BBICOKOMOIJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCEp, MHOJHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CpPEdHSAs MOJIEKyJspHas Macca. OCHOBHbIE
MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ — noJIMMepus3aluAa U MNOJUKOHACHCA .

HOJII/IMepHBIG MaTcpHraJibl. ITmacTmaccel (HO.HI/IE)TI/I.HGH, MOJIMITPOINUIICH,
MOJIMBUHUJIXJIOPU/, MOJIMCTHUPOII, MOJIMMCTHUIIMCTAKPUJIAT, HOJII/IKap60HaTBI,
noymaTUIeHTeped Tanar). Y THan3anus 1 nepepadoTKa miacTuka.



DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HarypanbHble (XJIOMOK, LIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIABCaH).

[Tomumepsl  crenuanbHOrO  HazHaueHHs (TedyoH, KeBmap, SIEKTPOIPOBOISIINE
MOJIMMEPBI, OMOpa3iiaraeMble MOJMMEPHI).

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3liaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIJaCTMacC, Kay4dyyKoB, peIIeHHe
SKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «Pacro3HaBanue miacTMacc 1 BOJIOKOH).

Pacuérnbie 3a1aun.

Haxoxaenne MoneKyasspHO GOopMYIIbl OPTaHUISCKOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYISIPHOH (OpMYJbl OPraHUYECKOTO
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB PEaKIIUU W/WIM UCXOJHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOTy4YeHUS,
oTpezieNieHue I0JIM BBIXOa MPOIYKTa PEaKIUU OT TEOPETUIECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4€pe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W
MOHSTUHN, IPUHATHIX B OTIEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBbIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, aHalIM3, CHUHTE3, KiaccHuduKanusg, HAOMOJeHUE, M3MEpPEHHE, DKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®dusnka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUYECKUI
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€UHULIbI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTabOIU3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIM U TETepOTPO(HBIA THUII TUTaHUSA, OpoxeHue, (POTOCUHTE3, NbIXaHHE, OCEKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hbie HCKOTAaeMBbI€, TOTUTHBRO.

TexHOoIoTHs: MUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUs, MOIOIIIME CPE/ICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DJHEPreTUYECKHEe YPOBHU M TOAYPOBHH. ATOMHBIE
opouranmu. Knaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
BJIEKTPOHOB II0 ATOMHBIM OpOHTAISIM. OJIEKTPOHHBbIE KOH(HUIypaluu aTOMOB 3IIEMEHTOB
NEpBOr0O—4EeTBEPTOTO IEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIC
KOH(UTYpalui HOHOB. DJIEKTPOOTPULIATEIHHOCTb.



Ilepuonuueckuit 3akoH u Ilepuomuueckas cucrteMa Xumuyeckux i3yemeHToB JI.U.
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckasi cBsi3b. Buabl XUMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIMYecKas.
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JJOHOPHO-aKUENTOPHBIA. DHeprus
U [iuHa cBsa3u. [lonsgpHoCTh, HaNPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU cBsi3U. KpaTHbie
cBs3u. Bogoponnas cBsizb. MexXMOIeKyIsspHble B3aUMOACHCTBHSL.

BajieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX TI'€OMETPUYECKUM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAuU€HHWE KOMIUIEKCHBIX coeauHeHuid. [lonartue o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MONEKYISPHOTO U HEMOJEKYJISPHOTO CTPOEHHS. THUIBI KPUCTAITUYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbIx cucreMax. Mctunnbsle pactBopsl. [IpeacraBienne o KOIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd DPACTBOPOB: MaccoBas [0Ji BELIECTBA B
pacTBOope, MoJispHas ~ KOHIEHTpanus. HacelllleHHble ¥ HEHaChILIEHHBbIE  PacTBOPHI,
pacTBopuMoOcCTbh. Kpucraniaoruapartsi.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHMYECKHUX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENIbHBIX MPEJICTAaBUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklnii B HEOPraHUIECKOW U OPraHMYECKON XUMHUU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHX
peakmusx. TernoBbie 3Q(EeKThl XUMUUECKUX peakiuid. TepMOXUMUYecKue ypaBHEHHUS.

CKopocTh XUMHUYECKOM peaKIny, €€ 3aBUCUMOCTh OT pa3IMYHBbIX (akTopoB. ['oMoreHHbIe
U TeTeporeHHble peakuuu. Katanus u karamu3aTopsl.

O6parumbie W HeoOpaTUMBIE peakIMu. XHUMHYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJIOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEeMIlepaTypa, NABJIEHUE M KOHLEHTpPAlMU BEIIECTB, y4acTBYIOIIMX B peakuuu. [Ipunuun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CunpHble U crabble  eKTponuThl. CTeneHb
nuccormanuu. Cpefga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1IenouyHas. BogopoaHbii
noka3zarensb (PH) pactBopa. ['unponus coneit. Peakiiun nonHoro oomeHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOKucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeHllne OKUCIUTeNH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIEepUMEHTAIbHbIE METO/Abl HM3YYEHMsI BEIIECTB W HMX IMPEBpAIlCHHI: pa3lioKeHHe
MEepOKCUJa BOJOPOJA B TNPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
NPOBEIEHUE pEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHIUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuveckasi xumusi.



[Tonoxxenue HemetaiuioB B llepmogmyeckoil cucteMe XuMHYecKUx sieMeHTtoB JI.U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HX aroMmoB. (Dusnyeckue CBOICTBA HEMETAJUIOB.
AmToTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bopopoa. Ilonydyenue, ¢pusnueckue U XMMHUYECKHE CBOMCTBA: PEaKLUMU C METAUIAMU U
HEMETaJUIAMU, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. | Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupoje, criocoObl MOMydeHus, GU3N4ecKue U XUMHUYECKUe
cBoiicTBa. I'amoreHoBojoponbl. BaxHeilne KuUCIOPOACOAEpKAIIUE COCIUHEHHUS TaJOI€HOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTY4YEHHUs TajoreHoB. [IpuMeHeHue rajgoreHos u
UX COEOUHEHUN.

Kucnopoa, o3on. JlabopaTopHble W HPOMBIIIJICHHBIE CHOCOOBI MOJIYYEHHS! KHCIOPOA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
HEPOKCU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHC
cBoiictBa. CepoBogopon, cynbduasl. Oxcun cepbi(1V), oxcun cepei(VI). Cepuucras u cepHas
KACIOTBl U uX coiau. OcoOEHHOCTH CBOWCTB cepHOM KucioThl. llpumenenue cepsl n eé
COEIMHEHUI.

Azor. HaxoxaeHue B mpupoje, CIOCOObl MONydeHHUs, (pu3nyeckue W XHUMHUYECKHe
cBoiictBa. AMMMaK, HUTpuAbl. OKcuabl a3oTa. A30THCTas U a30THAs KUCIOTHI M MX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucCHOTHL. IIprMeHeHue a3oTra M ero coequHEHWH. A30THbIE
ya00peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYSCKHEe U XUMHUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciora U e€ couu.
[Tpumenenue pochopa u ero coenunenuil. @ochopHbie ya10OpeHHUs.

VYraepon, HaxoXaeHue B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcupa yriepoma(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aacopOLus.
O®yiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHe TNpoOCThIX  BEILECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COeAMHEHU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GU3nueckue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHHueBast KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUs U ero
coequHeHnil. CTEKIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tonoxenue metamioB B [leproguueckoi cucteMe XUMUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[TpumeHeHue MeTanoB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUNA Ppsfl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAITYPTHUsl, AeKTpomeTautyprus. [lonsaTue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoit cruCTeMbl XUMHUYECKHX
sneMeHToB. Harpwuii u kanuil: monydenue, pu3MuecKue M XUMHUYECKHUE CBOMCTBA, PUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

Obmas xapakrepuctuka metamuioB ||A-rpynmnsl [lepuonndeckoil cucTeMbl XMMUYECKUX
BJIEMEHTOB. Maruuii W KajJblMii: TMoJlydyeHHe, (U3MUECKHe M XUMHUYECKHE CBOMCTBA,
IPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEeHU. JKECTKOCTh BOABI U ClIOCOOBI €€ yCTpaHEHHUS.



AmoMuHUH: TIONydeHue, (PU3NIECKHe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €r0 COeAMHCHHUA. AMDOTEpHBIC CBOWCTBA OKCHAA WM TUAPOKCHUIA ATIOMHHHS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB HoOouHblXx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeaAuHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimne
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) nu mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHBIE CBOMCTRA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHui. OKCHIbI, THAPOKCUIIBI 1
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCTMHEHUM.

[{unk: monyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

OKCIEpUMEHTAIbHbIE METOJbl H3y4Y€HHUs BEHIECTB M MX TNPEBPALICHUM: H3yYEHUE
00pa3IloB HEMETAJIOB, TOpeHHe cephl, ocdopa, xene3a, MarHus B KHUCIOPOJAC, H3yUeHUE
KOJUIGKIIMU «MeTajibl ¥ CIJIaBbl», B3aWMOJICHCTBUE IIEJOYHBIX M IIEJIOYHO3EMETHHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCITOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKere3a ¢ pacTBOpaMU KHUCIOT U IIEJ0Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHEHUsI», «A30T U Qochop U UX COeAUHEHU», «MeTauibl TTIaBHBIX MOTPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYUBOTO Pa3BUTHS deloBedecTBa. [IOHATHE O HaydHBIX
METO/JaX TIO3HAaHWSI ¥ METOJOJIOTMM HAyYHOTO UCCleNoBaHMs. HaydHble NPUHITUTIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CTIOCOOBI MOTYYEHUS BaXKHEHIIIHX
BeleCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMblieHHbIE
CIOCOOBI MONMYYSHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIeh cpeapl H
ero nocnueacTBus. Posib xumun B 00ecrieueHUN SHEPreTHIeCKOl Oe30MacHOCTH.

Xumusi M 370pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnosib30BaHUs
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XuMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MHIIEBbIe J00aBKU. Pok xuMun B obecrieueHun
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xummus. [IpaBmiia Ge3omacHOTO
MCIIOJIb30BaHUs TIPETapaToB OBITOBOM XMMHUH B MIOBCEHEBHOMN YKH3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTEPHAIBI (IIEMEHT, OETOH).

XuMus B CEINbCKOM X03s1icTBe. OpraHnyecKre 1 MHHEPATbHBIE YIOOPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuainbl
JUIs DJIEKTpOoHUKH. HaHoTexHOMOrNu.

Pacuérnrle 3agayn.



Pacuérel: mMacchl BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMaA, KOIMUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIIMH, €CIU OJHO W3 BEIIECTB HMMEET NpHUMEcH, Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CJIM OJHO M3 BEIECTB JIaHO B BHJIE pacTBopa C
OnpeAeNEéHHOM MacCOBOM JIOJEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOWM JIOAM W MOJISIPHOU
KOHIIEHTPAllUU BEILECTBA B PAcTBOpE, JIOJIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOJKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMeTHBIX CBS3€H MPHU U3YYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK ¥ MOHATUM, IPUHATHIX B OTACIBHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, AaHalu3, CHHTEe3, KiIaccuukamus, TEePUOJAUYHOCTh, HAOJIOJICHNE, HW3MEpEeHHeE,
9KCIIEPUMEHT, MOJI€Tb, MOJIEIMPOBAHHUE.

Ouzuka: Marepusi, MUKPOMHUpP, MaKpPOMHUpP, aTOM, DJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BEITUYMHBI, CIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, DHEPTHsl, Macca.

buonormsi: kierka, opraHusM, OJKocucTema, Owuocdepa, MeTa0OIU3M, MaKpo- H
MHUKPODIJIEMEHTBI, O€JKH, XUPBI, YIIEBOIbl, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIIIIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SHUCTBEHHOE TPOU3BOJCTBO, THINEBas MPOMBINIIEHHOCTh, (apMaleBTHYeCcKas
MPOMBINIIIEHHOCTD, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIIOB, SJIEKTPOHHAS! IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOTPAMMBI 110 XHMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBMM € CHCTEMHO-IEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpPE JHUYHOCTHBIX
pEe3yIbTAaTOB OCBOCHHUs TIpeaMera «XUMHUsS» Ha YpPOBHE CpEIHEro oOmero ooOpa3oBaHUs
BBIJICJICHBI CJICIYIONINE COCTABJISAIONINE: OCO3HAHNUE 00YYaIOUUMHUCS POCCUHUCKON TpayKIaHCKOM
WJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAaMOCTOSITEILHOCTH M CaMOOIPECICHHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATHCSI TIPUHATHIMH B OOINECTBE IMPaBWJIAMA M HOPMaMH TIOBEICHUS; HAIUYHC
MIPABOCO3HAHUS, SKOJIOTUIECKON KYJIBTYPHI; CIIOCOOHOCTh CTABUTh IS U CTPOUTH KU3HECHHBIC
ILTAHEL.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM NEeATENbHOCTH 00yUYaIolUXCcs B MPOIlecce peann3aun
00pa3zoBaTebHON ACATEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOUN JNEATSIILHOCTH 00YUaIONMUXCs B MPOIIECCe peaTn3aun
00pa3oBaTebHON AeSTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HAHUs O0YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SA3aHHOCTEH, YBAXKEHHS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJIIIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YUYEOHOU JeATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHONIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOM
XUMHH;

YBOXEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPHIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHbIE HAYKH €CTh pPe3ylbTaT AJMUTEIbHBIX HAOIIOACHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHMBOB B TMOJYYEHUH M TMOCIEIYIOIIEM aHalu3e
nH(pOpMAIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJICHMUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallid, CBS3aHHBIE C XHUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUs, OPUECHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE ITOBEICHUE W IMOCTYNKM CBOHUX TOBAPHUILEH C MO3ULMI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MTOCIIEACTBHI MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:



MOHUMAaHUS IIEHHOCTECH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

COONIOAICHHSI TIPaBWJI OE30MACHOTO OOpaIeHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEIHEBHOMU
JKU3HH, B TPYAOBOU JESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJCACTBUI M HEMPUATHS BPEIHBIX IMPUBBIYEK (YMOTPEOJCHUS aJKOTOJIs,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
00I111ECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a7ad COIHMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM N€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUH OOpa30BaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYeCKOTr0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00Pa3HOT0 OTHOMIICHHS K MPUPOJIe KaK MCTOYHHKY CYIECTBOBAHHS
JKH3HH Ha 3eMiIe;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHMS TOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPUATHBIE YKOJOTHYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu |
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
PaIMOHAIPHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUH IIEIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIEeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IPoOJIeM COXPaHEHHUsSI TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIH3AIMHU: B €
TYMaHHCTUYECKON HANpaBIE€HHOCTH M Ba)XKHOW POJIM B CO3/JaHUM HOBOWM 0a3bl MaTepUaNbHOM
KYJbTYPHI, B PEIICHUH TI100aTBHBIX MTPOOIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00eCreyeHn! YCIIOBHM YCIIEIIHOTO TPy1a U SKOJOIMUECKH KOMGPOPTHOHN KU3HHU KaXJI0ro 4jeHa
o0I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS /IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEro MUPa M MPOMCXOIAMIMX B HEM HM3MEHEHHH,
YMEHHUs /1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENbCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTMBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUH C >KM3HECHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX chepax npodeccrnoHaTbHON
JESATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHW HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MexXmpenMeTHbIE) 0OLIeHayUHbIe TOHATHUS, OTPAXKAIOLIHNE LEIOCTHOCTh HAyYHOH KapTHHBI MHpa
U crienn(uKy METO/I0B TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEprus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeI0BaHNEe, HAOI0ACHNE, U3MEPEHNE, SIKCIIEPUMEHT U JIpYyTHe);

yYHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecreunBarouie (GoOpMHUpPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXcsi;

CIIOCOOHOCTh ~ OOy4arolIMXCsl ~ HMCIOJb30BaTh  OCBOEHHBIE  MEXIUCHMILIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAlbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIHON MPAKTHUKE.

MertamnpeaMeTHbIe pe3ysbTaThl OTPaKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYeOHBIMU
MO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU J1€HCTBUAMH.

ITo3naBaTebHbIE YHMBepPCcAJbHbIE YUeOHblIe AelicTBUS

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpCACIIAATL LCIU ACATCIIBHOCTH, 3aJaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHLIMU LCIIAMU;

HCIIOJI30BAaTh IIpHU OCBOCHHUU 3HAaHUU HpI/IéMBI JJOTUYCCKOT'O MBIIIJICHUA: BbBIACIATH
XApPaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBAaTbL WX B3aUMOCBSA3b, HUCIOJb30BATH
COOTBETCTBYIOIIHME MOHATHS I OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS W KPUTEPHUH IS KIacCH(UKAITUU BEIIECTB U XUMHUYECKUX PEaKITUii;



yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYITHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSATh B IIPOLECCE MTO3HAHUS MCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIC)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (OpMyNa, YypaBHEHHE XHUMHUYECKOM peakuuu — IpUd pPELIeHUH Y4eOHbIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLUil;

dopMynupoBaTh LEAM M 3aJadyd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOAOB ITO3HAHUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMali, HEOOXOAUMOM /1715 BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

pUOOpPETaTh OMBIT WCIOJb30BaHUA MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((U3MuecKkue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HATJIAIHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUSA:



3aJjaBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOil TeMbI B XOJI€ JUAJIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBAaTh UCH, q)OpMYJIHpOBaTb CBOM NPCHJIOKCHUA OTHOCUTCIIBHO BBIITIOJIHCHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSATENIbBHO WJIM COBMECTHO C€O CBEPCTHHMKAMU IIPU BBIIOJHEHUM XUMUYECKOIO
JKCIIEPUMEHTAa, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanMzanuu y4eOHOro MpoekTa, U (OpMYIHpPOBaTH BBIBOJBI MO pe3yjbTaTaM IMPOBEAEHHBIX
UCCJICIOBAHUM IMyTEM COTJIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs 1 OOMEHAa MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBIC y'leﬁﬂble JelcTBUA:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATENBHYIO JEATEIHHOCTb,
ompezenss e€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpuTM JAEUCTBUN NIPU BHITIOJHEHHHM YU4EOHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOUpaTh Hanbosee 3((GEeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEII[ECTBAX U XUMUYECKUX PEAKIIUX;

OCYILECTBIISITh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

NPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMHMU Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOILIero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUABI IEATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B pa3lMYHBIX YYEOHBIX CHUTYyalUsX, a TaKkXKe B PEaJbHbIX JKU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme mo XWMHHU NpEAMETHBIE PE3yJbTAaThl MPEICTABIECHBI IO
rojiaM U3y4eHusl.

10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHsD) OTPaXkaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MeCcTe W 3HAYCHUHM OPraHMYeCKOW XUMHHM B
CHCTEME E€CTECTBEHHBIX HAyK U €€ poJM B 00ECIeueHUH YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA B
pelIeHnH MPOo0JIeM HKOJOTHUECKOM, SHEpreTHYecKO M MUILEBOM 0e30macHOCTH, B pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHHUKOB JHEPIUH, B OO0ECICYCHUU
PaMOHATIFHOTO MPHPOJIONIONIE30BaHMs, B (POPMUPOBAHIH MHPOBO33PEHUS W OOIIEH KyIbTYpHI
YeNoBeKa, a TaKKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO H
MIPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HAaHUM, KOTOpas BKIIOYACT: OCHOBOIOJAraroIue
NOHSTHS — XMUMHYECKHI JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas o0oiouka aroma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMma, TMOpUAM3AlUs aTOMHBIX
opbutanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCICHHS,
XMMHYECKasl CBSI3b, MOJb, MOJSIPHAs Macca, MOJSAPHBIA 00BEM, YIVIEPOIHBIH CKEJeT,
(GyHKIMOHATBHAS TPYIIA, PaaWKal, CTPYKTYpHbIE (GOpMynsl (pa3BEPHYTHIE, COKpAIIEHHBIE,



CKEJICTHBIE), M30MEpHUsl CTPYKTYpHAs W TPOCTPAHCTBEHHAs (T€OMETPUYECKasi, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJA- U a30TcoAepikKallue
OpraHMYECKHUE COCIUHEHMSI, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS; TEOpUH, 3aKOHBI (nmepuoauveckuil 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
opranvueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHMsI W TMPEBpPALICHUS DSHEPrUU IPH XUMHYECKHX peakUusX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI $3bIK XMMHUH, MHUPOBO33PEHYECKHUE 3HAHUSA, JIeKalUe B OCHOBE IOHUMAaHMS
OPUYMHHOCTH M CHCTEMHOCTH XMMHYECKHMX SBJICHHMH; NPEICTAaBICHUS O MEXaHU3Max
XUMHYECKMX PEAKIMH, TEepMOJAMHAMMYECKMX M KHHETHYECKHUX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB W TPYIIl aTOMOB B MoJIEKyJaX (MHAYKTUBHBIN U
Me30MepHbIi 3 dekTri, opueHTanTsl | u |l poma); dakronorudeckue cBeIeHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM UCIOJb30BaHUHU BAXKHEUIIINX OPraHMUYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJIOBEKa, OOIMMX HAYYHBIX TNPUHIMIAX XHUMHAYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE IPOU3BOACTBA METAHOJIA, IEPEepadOTKU HEPTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

HCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYI OpraHU4YECKUX BELIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKUX peaKkUMid M pacKpbplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUN  IOCPEICTBOM  COCTABJIIEHHS  AJIEKTPOHHOIO
OamaHca AITHX peaklUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX TMOJHBIX U
COKpAIIEHHBIX MOHHBIX YpaBHEHUII;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIIECTB [UI1 MJUIIOCTpAlMU  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh PUHAIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i mpuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAETBHBIX TPEJCTaBUTENIe OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTHJIEH, TOIyoll,
[JIMIEPUH, STUWICHTIUKOIb, (eHos, (OopMalbIEeTHA, AaleTajabJerusl, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEWMHOBAs, NAJIbMUTHHOBAs KHCJIOTHI, TJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUII, H30IPEH, XJIOPONIPEH, CTUPOI U JPYyTHE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBA3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJeHTHAasl U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOXKEHHUS TEOPUU CTPOEHUS OPTraHUYECKUX
BeuiecTB A. M. byrtiepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUE U
XMMHUUYECKHE CBOMCTBA TUIIMYHBIX NPECTABUTENEH Pa3INYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOA0OB (MOHO-, TU- U MOJIMCAXapua0B),



WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYT,;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYEeCKUX COECJUHEHUN OT KPAaTHOCTH W THIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aUMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHYECKOE MPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh BJIAQJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJax
[IO3HAHUSI — HaONIO/IEHUH, W3MEPEHUH, MOJCIMPOBAHUH, OHKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHUS,

c(OpPMUPOBAHHOCTb ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEPALUU  MBICIUTEIHHOU
NEeSTeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHE, CHUCTEMAaTH3alMIO, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl M3yUEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIISITH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUU C IOHATUSIMHU U
MPEJCTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHMMAaHUS CYITHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCHOJIH30BaTh CHCTEMHBIC 3HAHHS IO
OpraHMYECKON XUMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-
HAy4HYIO IIPUPOJLY;

c(OpMUPOBAHHOCTh YMEHHI: NIPOBOAMTH pPacdy€Tbl IO XHUMHUYECKUM QopMmylaaM U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHMEM (DU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl IO HAXOXKACHUI0O XMMHUYECKON (HOpMyIbl BElIecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM
XUMHUYECKHX DJIEMEHTOB, MIPOYKTaM CTOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HUIIUN
HKOJIOTHUECKOM 0€30MacHOCTU IMOCIEACTBUS OBITOBOM U IMPOU3BOJACTBEHHON J€STEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIb30BATh IOJYYEHHBIE 3HAHUS IS
MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYallUsIX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMMHUYECKHMA
HKCIIEPUMEHT (IIOJTy4yeHHE U U3yUeHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOAOPOAOB PAa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYECKHX BELIECTB,
pElIeHUE DJKCIEPUMEHTAJIbHBIX 3a7a4 [0 paclo3HABAHMIO OPraHWYECKHUX BEIIECTB) C
coOyo/ileHeM TpaBuil  0e30macHOro  oOpalmieHust ¢ BeleCTBaMH M J1abOpaTOPHBIM
obopynoBanueM, (GOpMyIUpPOBaTh IENb HWCCIEIOBaHUS, MPEACTABIATh B pasNudHON GdopMme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHU:

coOnroAaTh IMpaBWila IKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBeNeHUs B ObITY M TPYAOBOMH
JESTENIbHOCTH B IEJIAX COXPAaHEHUS CBOEro 37I0POBbsS, OKpYXarolled NpUpOAHON cpeabl u
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABaTh OMAaCHOCTh TOKCHYECKOrO JEHCTBUSI HA *KUBBIE OPTaHU3MBbI OIpPEACIIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbici nmokazarens [T1K;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  MPUMEHEHHS  OpPraHWYECKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3A;



c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uHPOpPMALMK B PA3IMYHBIX MUCTOYHMKAX (HaydyHas W ydeOHO-HAaydHas JHUTEparypa, CpeAcTBa
MaccoBoil MH(popmauuu, WHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpopMalnio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IMOCTABICHHOW Y4eOHOM
3a/1auein.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeEOpraHuyeckas XHUMH
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y II03HABAa€MOCTHU SIBJICHUM NPUPOJbI, O MECTE U 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U €€ poJi B 00ECIIEYeHUH YCTOWYHMBOTO PAa3BUTHUS, B PEHICHUU MPOOIIEM IKOJIOTHUECKOM,
DHEPreTUYECKO W THIIEBOW OE30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JIaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHUU  PallMOHAIBHOIO
MPUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYpbl YEJIOBEKA, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHSTUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAsI 000I04YKa aToMa, S-
, p-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroma, THOpHIU3aIius
aTOMHBIX OpOWTaneil, MOH, MOJEKYyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIECHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKasl PElETKa, XMMHUYEcKas peaklus, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMALNS, CTENEeHb JUCCOLMALMM, BOAOPOIHBIM  II0Ka3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUUECKON peakiii, CKOPOCTh XMMUYECKOH
peaKkuMy, XHMHUYECKOe pPABHOBECHE; TEOPUHM U 3aKOHBI (TEOpHUsl DIEKTPOJIUTHUECKOU
quccounuanuy, nepuoaudeckuii 3akon [[.M. MenneneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHMs U NPEBPAILEHUs HEPIMM IPU XMMHUYECKHUX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIMe B OCHOBE MOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHHUI; COBpEMEHHbIE NPEJCTABICHHUS O CTPOCHHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpOBHSX; TMPEICTaBICHHS O MEXaHU3Max
XUMHYECKMX PpEaklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHUs, O XHMHYECKOM PpaBHOBECHUH, pPAacTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(akTOJIOrHMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH U 0€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M INPAKTHUECKOW JESITEIbHOCTH 4YelOBeKa,
0o0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBISABIIATH XapaKTepHble MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU ONHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHsI MCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY IS COCTABIICHHS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaJIbHbIC Ha3BaHUSI OT/ICIBHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENEIATh BaJICHTHOCTh M CTENIEHb OKUCIICHUS XUMUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



C(OPMHUPOBAHHOCTE YMEHHSA OOBACHATh 3aBUCUMOCTb CBOWMCTB BELIECTB OT BHJA
XUMHUUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIM
MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOW CBS3H;

c(OPMHPOBAHHOCTh YMEHHHU: KJIACCH(PHUIMPOBATh: HEOPraHMYECKHE BEIECTBA IO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU [0 PA3JIUYHBIM INPU3HAKAM (YUCIY U COCTaBy pEarupyroliux
BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, H3MEHEHHIO CTEHNeHEW OKHUCIEHHsI 3JIEMEHTOB,
00paTUMOCTH, YYacTHMIO KaTajau3aTopa U JApYrue); caMOCTOSTEIbHO BbIOMpPATh OCHOBAHUS U
KPUTEPHHU U1 KJIacCU(UKALMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMI;

Cc(OPMHPOBAHHOCTh YMEHHsS pPAaCKpbIBaTh CMBICH Hepuoauueckoro 3akoHa JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKT€pU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB II€pBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MenneneeBa, UCIONIB3Yysl MOHATHUSI «IHEPIETUUYECKUE YPOBHUY», «3HEPIETUUYECKUE MOLYPOBHUY,
«S-, p-, d-atomMHbBIe OpOHUTANN», «OCHOBHOEC W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOHCTB XMMMYECKMX O3JIEMEHTOB U UX
coequHeHuN 1o nepuojam u rpynmnam Ilepuoguueckont cucremst 1. 1. Menneneesa, BaJeHTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBSA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMH C IIOMOIIBIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxLuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBaTh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCpeICTBOM COCTABIICHHSI 3JICKTPOHHOIO OajlaHca 3THX peakiHif; peakluuil HOHHOTO
oOMEeHa MyTEM COCTaBIEHHMsSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUI; peakuuit
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AIIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPAaKTePUCTHK, XApAaKTep H3MEHEHHs CKOPOCTH
XUMHYECKON peaklMu B 3aBUCUMOCTU OT Pa3iIMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIEeHUs
XMMHUYECKOT'O paBHOBECHUS 10| BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llartense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
IOPOMBIIIJICHHOTO TOJYyYeHHUsS CEepPHOM KHCJIOThl, aMMHaka, OOIIMe Hay4yHble MPUHLIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIECOOOpPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKHX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3a;

c(hOopMUPOBAHHOCTh BJIQJICHHS CHCTEMOM 3HAHUI O METO/IaX HAyYHOTO TIO3HAHUS SIBJICHUI
Opupoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSTb 3TH 3HaHUS NpU
HKCIEPUMEHTAIBHOM HCCIEIOBAHUM BELIECTB M IS OOBSCHEHUS XHUMHYECKHX SIBJICHHIA,
HUMEIOIINX MECTO B IIPUPOAE, IPAKTUUECKOU EATEIbHOCTH YEJIOBEKA U B IIOBCEITHEBHON KU3HY;

c(OPMHPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSA3h XMMUUYECKHX 3HAHUH C MOHATUAMHU U
NpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IIPEAMETOB i Oojiee OCO3HAHHOTO
IIOHMMAHHS MaTEPUAIILHOTO €JUHCTBA MUPA;



c(hOpMHUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUYETHI: C UCIOIH30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»; MACChl BEIIECTBA MM 00BbEMa rasa
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakluu; 3HAYeHUsT BOJOPOJHOTO MMOKa3aTelNsi pacCTBOPOB KHCIOT
M IIeJI0Yed ¢ M3BECTHOM CTENEHBIO IUCCOLMAIMU;, Macchl (00BbEMA, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoOBOM Ji0JIed pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); JI0JIU
BBIXO/Ia MPOJYKTa peakiuu; 00bEMHBIX OTHOILICHUH ra3oB;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUJIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
IKCIIEPUMEHT (MIPOBEICHUE PEAKIIUii HIOHHOTO OOMEHa, TIOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTraHUYECKHUX BEIIECTB, ONPEAEIICHNE CPE/Ibl PACTBOPOB BELIECTB C MOMOIIIBI0 HHIAMKATOPOB,
W3YYCHUE BIUSHUS PA3IHYHBIX (AaKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, pPeIIeHUe
AKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaMm «Metamibl»y u «Hemeramisl») ¢ coOM0CHHEM MPaBUII
Oe3omacHOro obOparieHus C BellecTBaMH U J1abOpaToOpHBIM 000pyAOBaHUEM, (OPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUH: COOIIOAATh MpaBuia MOJIb30BAHHUS XUMUYECKOW MOCYION U
nabopatopHEIM 000pyIOBaHNEM, OOpaIleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
M0 BBIMOJTHCHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, JKOJOTHYECKU IIeJIECO00pa3HOTO
MOBEJICHUsI B OBITY M TPYIOBOM NESATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/J0POBBS,
OKpYKalollel MNPUPOJHON Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI HAa KUBBIE OPraHU3Mbl OINPEACIEHHBIX HEOPTraHWYECKUX
BEILECTB, TOHMUMas cMbIca nokazarens [TIK;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IIEJIEHANPABICHHBI MOUCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMI
3a/1auen.
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ITPOBEPAEMBIE HA EI'D IO XUMUWU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

1

IIpoBepsiembie TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BJ'Ia,ZleHI/Ie CHCTEeMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:
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1.2

OCHOBOIIOJIArarolue TMOHATUSA (XMMUYECKUH D3JIEMEHT, aToOM, H30TOIbI,
ANIEKTPOHHAsI 000JI0YKa aToma, S-, p-, O-3JIEKTPOHHBIC OpOHMTANIN aTOMOB,
OCHOBHO€ U BO30YKIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHIIATEILHOCTh, CTENIEHh OKUCIICHUS, XUMUYECKas CBSI3b (G- U T-
CBSI3b,  KpaTHbIE  CBA3M), TIUOpuUaU3alus  aTOMHBIX  OpOuTaneH,
KpUCTaJNTUYecKasi pemérka, MOJb, MOJSpHas Macca, MOJIAPHBIA OO0BEM,
MOJIIpHasT KOHIEHTpalus, pacTBOPbl (MCTHUHHBIC, AMCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOAHBIA  CKeleT, (yHKIHOHAIbHAs TpYIIIa,
panukan, W30MEphl, CTPYKTypHas Qopmyna, wu30Mepus (CTPYKTypHas,
reoMeTpuyeckas (Luc-, TPAaHCU30MEpHSsl), TOMOJIOTUYECKUH psiJl, TOMOJIOTH,
YTJIEBOAOPOAbI, KUCIOPOJ- U a30TCOJAEpKAIINE COEAUHEHNS, OUOIOrMUYECKH
aKTUBHBIE BellecTBa (YIJIEBOJbI, KHUPBI, OEIKH), MOHOMEp, TOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS, KpPEKHUHT,
pubOpPMUHT, THUIIBI XUMHUYECKHUX peakuuii (OKHCITUTENBHO-
BOCCTaHOBUTENbHBIE, K30~ U YHIOTEPMUUYECKUE, PEAKIIMH HOHHOTO OOMEHa,
rOMO- M TEeTepOTeHHble, OOpaTUMble U HEOOpaTUMBIE), PacTBOD,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHYECKAs UCCOLMAIINS, CTENIEHb
JUCCOLUAIMN, OKHUCINUTENb, BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTh
XUMHUYECKON PEaKIUU, XUMHUYECKOE PABHOBECHE)

TEOPUH U 3aKOHBI (TEOPHsSI XUMHUECKOTO CTPOSHHsI OPraHMYECKUX BEILIECTB
AM. bytneposa, Teopus 3JIEKTPOIUTUYECKOM JIMCCOLIMAINH,
[lepuognueckuit 3axkon JI.MI. MenneneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3bIK XHMHH, MHPOBO33PEHUYECKUE
3HAHUA, JIeKallie B OCHOBE IOHHMMAaHHUS MPUYUHHOCTH U CHCTEMHOCTHU
XUMHUYECKUX SIBJICHUH, COBPEMEHHBIE MIPE/ICTABICHHUS O CTPOEHUU BEIECTBa
Ha aTOMHOM, MOJIEKYJISIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MpEACTABICHUA O MCXaHU3MaX XUMHUYCCKUX peaKuMﬁ, TEPMOJUHAMHUYCCKUX
N KHUHCETHUYCCKHUX 3aKOHOMCPHOCTAX HUX [MPOTCKaAHUA, O XHMHUYCCKOM
PaBHOBECHUHU, TUCIICPCHBIX CUCTEMAX
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(aKTOJIOTMUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJIYYCHHUH U
0€30I1aCHOM HCIOJIb30BAHUYU BaKHEHUIIMX HEOPTaHUYECKUX M OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOH 1EATEIHOCTH YeJIOBEKa

1.5

o0Imye HayyHble MPUHLUIB XHMHYECKOTO MPOM3BOJACTBA (Ha mpumepe
MIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHAaKa, METaHOJIa, IepepadOTKU HePTH)

CdopMUpOBaHHOCTH YMEHHI BBISBIISTH:




2.1

XAapPaKTCPHBIC TPHU3HAKKW W B3aMMOCBA3b HU3YYCHHBIX HOHSITI/If/'I, MNPUMCHATH
COOTBETCTBYIOIIHUE IIOHATHA IIPpU  OIHMCAHHUKU CTPOCHUA U CBOMCTB
HCOPraHNM4YCCKUX U OPraHNYCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

B3aUMOCBSA3b XMMHYECKUX 3HAHUUA C TMOHATHSAMU U TPEICTABICHUSIMU
JIPYTUX TPEAMETOB i 00Jiee OCO3HAHHOTO MOHUMAHUS W OOBSICHEHUS
CYIIHOCTH MaTEPHAIILHOTO €IMHCTBA MUPA

3.1

ChopmMupoBaHHOCTH YMEHHUSI HCIIOJIb30BATh:

HAaUMCHOBAHHUS XUMHUYECKUX COCAMHEHUH  MEXIYHApOAHOTO  COM03a
TEOPETHYECKOW M MPHUKIAJHOW XMMHHM W TPUBHAIbHBIC HAa3BaHUS BEIICCTB,
OTHOCSIIIIUXCS K M3YyYEHHBIM KjlaccaM OPraHMYECKUX M HEOPraHMYECKUX
COCTUHEHUN

3.2

XUMHAYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (OPMYN HEOPraHWYECKHX
BEIIECTB, MOJICKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKeJIETHBIX) (hOpMYIl OPraHMUECKUX BEIIECTB

4.1

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

HCOPraHMYCCKUEC BCIICCTBA, CaAMOCTOATCIBHO BH6I/IpaTB OCHOBaHHA H
KpUTCpHUU IJIA KHaCCHq)HKaI_[I/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4cCKHUC BEUICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI) OCHOBAaHHA W KpUTCPUH
JJIA KJ'IaCCI/I(l)I/IKaIII/H/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IWYHbIM NpU3HaKaM (YUCIYy M COCTaBy pEarupyrolyvX BeIIECTB,
TeroBoMy 3(h(eKTy peakiyu, U3MEHEHUIO CTENEHEeW OKUCIIEHHS 3JIEMEHTOB,
00paTUMOCTH PEAKLIMH, YUACTHIO KaTalln3aTopa)

ChopMupOBaHHOCTb yMEHHSI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHUX
anemeHToB 1 — 4 nepuonos Ilepuoguyeckoit cucremsr .M. Menneneea u
UX BaJCHTHBIC BO3MOXXHOCTH, UCIIOJIB3Ys TMOHATHS S-, p-, O-3IeKTpOHHBIC
opOuTaNu, S3HEPreTUYECKUE YPOBHU

CchopMupOBaHHOCTH yMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHMYECKHX 3JEMEHTOB M O0Opa3yeMbIX HMH COCIUHEHUH I10
MIEPUOJIaM U TPYIIIaM

C(I)OpMI/IpOBaHHOCTB YMCHHA COCTABJIATHL YPABHCHHUA XHUMHUYCCKUX pCaKI_II/Iﬁ
" PpACKPBIBATH UX CYHIHOCTD:

7.1

7.2

OKHUCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ oCpEACTBOM COCTABJICHUA
AJIEKTPOHHOTO OajaHca 3THX PeaKIni

ypaBHEHUS PEaKIuil pa3IuYHBIX TUIIOB; TIOJHBIC U COKPAIIEHHBIC YPaBHEHUS
peakuuii HOHHOrO OOMEHa, YYUThIBAsl YCIOBUS, MIPU KOTOPBIX ATH peakluu
UAYT 0 KOHIIA

7.3

peakiuii TUApOIHM3a, peakiuil KoMIIieKcooOpa3oBaHus (Ha mpumepe
T'MIPOKCOKOMIIJIEKCOB IIMHKA U aJTFOMUHUS)

CdopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH  pEaKLMOHHOMN




CIIOCOOHOCTH OpPraHn4CCKux COCAUHEHUH OT KpaTHOCTH W  TUIIA
KOBaJICHTHOU CBS3H (G- u TC-CBHSI/I), B3aMMHOI'0 BJIMAHHA aTOMOB U TI'PYIIII
4aTOMOB B MOJICKYJIaX, a TAaK¥XE OT 0COOEHHOCTEH peain3anun pasiIudHbIX
MCXAaHU3MOB IIPOTCKAaHUA peaKI_[I/Iﬁ

8.2

XapakTepHble XMMHYECKHE CBOMCTBA BEIIECTB  COOTBETCTBYIOIIMMH
SKCIIEPUMEHTAMMU U 3aIIUCIMU YPABHEHUN XUMUYECKUX PEAKIUN

ChopMUPOBaHHOCTh YMEHHUSI XapaKTepPH30BaTh COCTaB M BaKHEHIIHUE
CBOWCTBA BEUIECTB, MPUHAAISKANTUX K OMPEICIEHHBIM KJIacCaM M TpymIam
COeMUHEHWH  (TPOCThIE  BEHIECTBA, OKCHUJBI, THJIPOKCHIBI,  COJIH;
YTIIEBOJOPOABI, MPOCTBIE IPUPHI, CIUPTHI, (EHOJBI, ATBJICTHJIbI, KCTOHBI,
KapOOHOBBIC KHCIIOTHI, CIOXHBIC J(QUPBI, JKHUPBI, YIJICBOJbI, AMUHBI,
AMUHOKHCIIOTBI, OCJIKH)
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10.1

10.2

ChopMupOBaHHOCTh YMEHHUSI TPOBOJUTH PACUYETHI MO  XUMHYECKUM
dbopMynaM H YpaBHEHUSM XHMHUYECKHX pPEaKIUH C HCIOIb30BAHUEM
(bU3NIEeCKUX BETMYNH:

Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IMPOAYKTa PEAKLUHU, €CIU OJHO M3
HCXO/IHBIX BELIECTB JaHO B BMJIE PacTBOpa C OIpPENeEHHOW MaccOBOM
J0JIel pacTBOPEHHOTO BEIECTBA WIIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOM MM 00BEMHOM J10JIM, BBIX0/1a MMPOJYKTA PEAKLIUU

10.3
10.4

Ter10BOTO 3 dexTa peakiui

00BEMHBIX OTHOILIEHUI I'a30B

10.5

11

12

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

Bnanenue cucremoll 3HaHMM O METOAAX HAYYHOrO IIO3HAHHUS SIBJICHUU
MIPUPOBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IIPUMEHSTH ITU
3HAHUS TPH OKCIECPUMEHTAJIBHOM HCCICIOBAHUM BEIIECTB W JUIA
OOBACHEHHUS XMMHYECKUX SBJICHUH, MMEIOMUX MECTO B MPUPOJE,
MPAKTUYECKOM JIESITEIbHOCTH YEIOBEKA U B IOBCEAHEBHOM KU3HU

CchopMHPOBaHHOCTH YMEHUS IPUMEHSATH (MCIOJIb30BaTh) 3HAHUS O COCTaBE U
CBOMCTBAX  BELIECTB  JJIA  OKCIEPUMEHTAIbHOM  IPOBEPKH  THUIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH MPOTEKaHUs] XHWMHUYECKHUX pEeakuud |
IIPOTHO3UPOBAaHUS  BO3MOKHOCTEM  HX  OCYILECTBJIECHMS;  CHCTEMHBIE
XUMHUYECKHE 3HaHUS Ui OOBSCHEHHWS W MPOTHO3ZUPOBAHUS SBICHHIH,
MMEIIINX €CTECTBEHHOHAYYHYIO MPUPOAY; [UIsl NPHUHATHS TI'PAMOTHBIX
peleHuit mpobaeM B CUTYaIHsX, CBI3aHHBIX ¢ XUMHEH
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ChopMUpOBaHHOCTh YMEHHS ITUTAHUPOBATh M MPOBOJIUTH XUMHUECKUH
OKCHEpUMEHT (MONydeHHe W W3YYCHHE CBOWCTB HEOPraHWYECKHX U
OpPraHWYEeCKHX  BEIIECTB, KA4ECTBEHHBIE  PEAKIUH  YIIIEBOJOPOIOB
Pa3IUYHBIX KIACCOB W KHCIIOPOACOACPXKAIIMX OPraHUYECKUX BEIECTB,
peleHne SKCIePUMEHTAIBHBIX 33J1a4 M0 PACMO3HABAHUIO HEOPTaHMUECKUX U
OpPTraHUYECKUX BEIIECTB) C COOIOJICHHEM MpaBUil 0€30MacHOro oOpaleHus
C BELIECTBAMU M JIAOOPATOPHBIM 00OpYJOBaHUEM; (OPMYIHUPOBATH ILIETH
UCCIICIOBAHMSI;,  TMPEJICTAaBIATh B  pa3auMuHOW  (opMmMe  pe3ynabTaThbl




OKCIICPUMCHTA, aHAJIU3UPOBATL U OLUCHHUBATH UX JOCTOBCPHOCTDH
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ChopMupoBaHHOCTH yYMEHHSI OCYIIECTBIIATH LIE€JCHAINIPABICHHBIN MOUCK
XUMHYECKOH MH(GOpMAIMK B PA3MYHBIX MCTOYHHWKAX (HAy4dHAas W y4eOHO-
Hay4YHas JIMTEpaTypa, CPEICTBA MaccoBO WHGpopmanuu, cetb MHTEepHET H
Ipyrue), KPUTUYECKA  aHAJIM3UPOBATh  XHUMUYECKYI0  WH(POPMAIHUIO,
nepepabarbiBaTh €€ M MCHOJIb30BaTh B COOTBETCTBHHM C ITOCTABJICHHOMN
y4eOHOM 3amaueit
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CdhopMupoBaHHOCTH YMEHHUSI MPOTHO3UPOBAThH, AaHAJM3UPOBATh U OIICHUBATH
HHPOPMAIIMIO C TIO3UIMKA IKOJIOTHYECKOW OE€30MacHOCTH  TMOCIIEACTBHIA
OBITOBOM ¥ TIPOM3BOJCTBEHHOH JESATEIBHOCTH YEIIOBEKA, CBS3aHHOW C
nepepaboTKoil BemecTB; ¢hOPMUPOBAHHOCTh YMEHHI OCO3HABATh OMACHOCTH
BO3JICHCTBUSl HA KUBbIE OPraHM3Mbl ONPEICIEHHBIX BEIIECTB, MOHHMAs
CMBICJT TIOKa3aTelis MPEeAeIbHON T0MYyCTUMOM KOHILIEHTPALK, U MOSICHATh Ha
MpUMEpax CIOCOObl yMEHBIIEHUS U MPENOTBpAICHUS HX BPEIHOTO
BO3JICHCTBUS Ha OpraHU3M YeJlOBeKa




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA EI'D 110 XUMHUH

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1.1

1.2

1.3

TeopeTnyeckre OCHOBbI XUMUU

Crpoenne BemectBa. CoBpeMEHHas MOZEIb CTpPOeHUs aroma. Pacnpenenenue
3JIEKTPOHOB IO 3HEPreTUYeCKUM ypoBHAM. Kiaccudukanus XuMHUUECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUSI YHEPreTUUECKUX YpPOBHEW aToMoB (S-, P-, d-3J€MEHTOB).
OcHOBHOE U BO30YXJIEHHOE COCTOSIHUSL aTOMOB. DJIEKTPOHHAs KOHGUrypanus aToma.
BasieHTHBIE 3JIEKTPOHBI

[lepuonuueckas cucrema xumudeckux snemeHtoB J[.M. MenneneeBa. dusuueckuit
cmbicn [lepuonnueckoro 3akona J[.MI. MenneneeBa. IIpuunHbl M 3aKOHOMEPHOCTH
W3MEHEHHUsI CBOMCTB AJIEMEHTOB M HUX COEIMHEHMI 1O NepuoJaM U TPYIIaM.
3aKOHOMEPHOCTH B HM3MEHEHMH CBOWMCTB TPOCTBIX BEIIECTB, BOJOPOJIHBIX
COEMHEHHH, BBICHIUX OKCUJIOB U THJIPOKCUIOB

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUS

1.4

Buapl xumudeckoil cBsi3u (KOBaJIGHTHAs, MOHHAs, METAJUTMYECKas, BOJOPOIHAs) W
MexXaHu3Mbl €€ oOpazoBaHus. MeEXMONEKYIsIpHBIE B3auMojeicTBUs. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHMs. THUIbl KPUCTANIMYECKUX PELIETOK.
3aBUCHMOCTbH CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMUECKOU PEIIETKH

1.5

1.6

Xumunyeckas peakuus. Knaccudukanuss XMMHUECKUX peaklUii B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHUSI MacChl BEIIECTB

CKOpOCTB pCaKknuu, €€ 3aBUCHUMOCTb OT Pa3JINIHBIX (I)aKTOpOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

1.9

OO6patuMele peakii. XuMuueckoe paBHoBecue. MakTopel, BIUSIONINE HA COCTOSHUE
xumuyeckoro paBHoBecus. [Ipuanun Jle [larense

9J'IeKTpOJ'II/ITI/I‘-IeCKa$I JUucconuranus. CunbHBIC B c1a0ble QJICKTPOJIUTHI. Cpeﬂa BOJHBIX
pacTBOpPOB BCHICCTB: KHUCIIAA, HeﬁTpaJ'ILHaH, mCJI04YHasd. Cremnenb JAUCCoranu.
Peaknun noHHoro oOMeHa

1.10

I'upponus coneit. Monnoe mnpoumsBeneHue Boabl. Bomopomubeiii mokasarens (pH)
pacTBopa

1.11

1.12

1.13

CriocoObl BbIpaXEHHUSI KOHIIEHTpAllMM PacTBOPOB: MaccoBasi JI0JI PacTBOPEHHOIO
BCIICCTBA, MOJIAPpHAsA KOHLOCHTpAIUA. HaCI)IH_[eHHI)Ie W HCHACBIOICHHBLIC PACTBOPBLI,
pactBopuMOCTh. KprcTamioruapaTtsl

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHue BemiecTB B cpegax ¢
pa3HbIM 3HaueHueM PH. MeTobl aneKTpoHHOTO OanaHca

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanuss HeopraHumdeckux coeauHeHuil. HomeHkiaTypa HeOpraHHYecKuX
BEIIECTB

2.2

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpHM, KaJlUW, KaJbllUHd, MarHui,
QTIOMUHHMMA, IIMHK, XPOM, JKele30, Meab) W HuX coeauHeHuid. OOmme crnocoObl




IMOJIYYCHHA MCTAJIJIOB

2.3

2.4

XHWMHYECKHE CBOMCTBA BAKHEUIINX HEMETAILIOB (TaJIOTEHOB, cephl, a30Ta, docdopa,
yriaepoja U KpEeMHHUs) U UX COCIUHEHUM (OKCHUIOB, KHUCIOPOACOJEPKAIIUX KUCIOT,
BOJIOPOJAHBIX COCTMHEHU )

['eHeTH4eckas CBSI3b HEOPraHWUYECKHUX BEIIECTB, MMPUHAIICIKAITUX K PA3THIHBIM
KJlaccaMm

2.5

Wnentudukaiys HeopraHu4eckux coequHeHnii. KauecTtBeHHbIe peakiiny Ha
HEOPraHWYECKUE BEUIECTBA U NOHbI

3.1

3.2

OCHOBBI OPraHUYECKON XUMUU

OcHOBHBIE TOJOXKEHUS TEOPHUH XUMHYECKOTO CTPOCHHUS OPTaHUYECKUX COEIMHEHUN
A.M. DbytnepoBa. VYriepoiHblii CKeJleT OpPraHUYecKOM MoJeKybl. KpaTHoCTb
XUMHUYECKON CBS3U. S- U P-CBS3H. SP3-, SP2-, SP-ruOpuau3anuu opouTageldi aToOMOB
yriaepoaa. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOTO CTPOCHHUS MOJIEKYI.
I'omonoru. I'omonorugeckuii psa. Mzomepust u n3omepbl

[TonsTre o pyHkuHOHANBHOH Tpymie. OpueHTaoHHbIe 3D eKTh 3aMecTuTeNen

3.3

3.4

3.5

3.6

[IpencraBinenne o KinaccuUKauu OpraHUYecKUX BewecTB. HomeHknarypa
OpraHMYECKUX COEAMHEHMH (CUCTeMaThyeckas) U  TpUBUAIbHbIE Ha3BaHUs
BAKHEUILINX IIPEICTABUTEIIECH KJIACCOB OPraHUYECKHUX BEILECTB

CBoOOHOpAANKATBHBIN ¥ MOHHBIA MeXaHU3MBI peakiuu. [lonartue o Hykneodune u
anextpoduiie. [IpaBuno Mapkosaukosa. [IpaBumno 3aiiieBa

Ankadpl. XHMUYECKHE CBOICTBA aJIKaHOB: raJJorcHupoBaHue, ACTUAPUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUEC, KPCKUHT, U30MEpHU3alud, ropCHHUC. HOHy‘ICHI/Ie AaJIKaHOB.
HHKJ’IO&J’IK&HH. CHeLII/I(I)I/IKa CBOMCTB IIMKJIOAJIKAaHOB C MaJbIM pasMepoM IHKIIA.
Peakmun IMPUCOCAUHCHUS U PATUKAIIBHOI'O 3aMCIICHUS

AnkeHpl. XHWMHYECKHE CBOWCTBA: pEaKIUH TNPUCOSAUHEHUs (TajJoreHUpOBaHUE,
THAPUPOBAHUE, THAPOTAIOTCHUPOBAHHWE, THUIpATAIUs), TOPEHHs, OKHCIEHUS W
nonuMepu3anui. [IpombliieHHbIe U Ta0opaTOPHBIE CLIOCOOBI TOTYYEHHS alIKEHOB

3.7

AnkagueHbl. XUMHYECKHE CBOWMCTBAa aJIKAJMEHOB: PEAKIUUW MPUCOCIUHECHUS
(rumpupoBaHHWE, TaAJOTCHHUPOBAHHWE), TOPECHHS W mojauMmepusanuu. l[lomydeHue
alIKaIMEeHOB

3.8

AnkuHBl. XWMHUYECKHE CBOMCTBA: pEaKIMH TNPHUCOCTWHEHUS (TaJOreHUPOBAaHUE,
THAPUPOBAHWE, THUIpaTalys, THUIPOTATOTEHUPOBAHUE) KaK CIOCO0 TMOTydeHUs
MOJUMEPOB W JPYrMX TOJIE3HBIX NPONYKTOB. Peakuum 3amemenus. [openue
alleTWJICHAa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJISI CBAPKU U PE3KHU
MetauioB. [I[puMeHeHne aneTniieHa

3.9

Apenbl. XUMHYECKHE CBOWCTBAa OEH30J1a: PEAKIUH 3JIEKTPO(YUIBLHOTO 3aMEIleHuUs,
MPUCOCTMHEHHS (THIPUPOBAaHUE, TAIOTeHUpOoBaHue). Peakius ropenust. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB Tojdyona. Ilomydenue Oenzona. OCOOEHHOCTH XHUMHUYECKUX
cBoiicTtB ctupona. [lomumepusamus crupona. CriocoObl TOJYYCHHUS W MPUMEHECHHE
apoOMaTHYECKUX YIJIEBOAOPOIOB

3.10

Crouptel.  IlpenenbHble  OJHOATOMHBIE  CHOUPTHI.  XUMHUYECKHME  CBOMCTBA!
B3aMMO/ICIICTBHE C HATPUEM KaK CIOCOO YCTaHOBJIEHMS HAJIMUUS THIPOKCOTPYIIIHI, C




raJJOTeHOBOJIOPOJIaMH ~ KaK  CIIOCOO  TOJYYEHHs pacTBOpUTENEH, BHYTpH- H
MEXMOJIEeKyJIsipHas neruaparanus. Peakuus ropenus. IlomydeHue sTaHosa: peakuus
OpOKeHMsI TJIIOKO3bl, TUApATalys STHIEHA. OTUJICHIVIMKONb W IJIMLIEPUH Kak
IIPEJCTaBUTENN IPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®enon. XuMuyeckrne cBoicTBa (heHona (peakuuu ¢ HaTPHEM, TUIPOKCUIOM HATPHUSA,
opomom). [Tonydyenne henomna

3.12

Anpperuapl. XUMHUYECKHE CBOMCTBA IMpeleibHBbIX allbJeTUJ0B: TUAPUPOBAHUE;
KaueCTBEHHBIC PEAKIINN Ha KApOOHUIBHYIO TPYIITY (peakius «cepeOpsHOro 3epKaiay,
B3aumozeiicteue ¢ ruapokcuaoM meau (ll). Iomydyenue npenenbHBIX alibIETUIOB:
OKHCJICHUE CIUPTOB, THApATAllUs aleTuiieHa. AIIETOH Kak MPEJACTaBUTENb KETOHOB.
OCOoOEHHOCTH peaKluy OKUCIICHUS alleTOHA

3.13

KapOoHoBbie KHMCIOTBI. XHMMHUYECKHE CBOWCTBA MPEIEIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XWMHYECKHUX CBOWCTB MYpPAaBbUHOW KHCIIOTEHI.
HOJIyquI/Ie MNpEaACIbHBIX OJHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT: OKHCJICHHUC AJIKaAHOB,
AJIKCHOB, IMEPBUYHBIX CIIUPTOB, aJIbACTUI0B. Bricmine NpeaAcibHbIC U HCTIPCACIIbHBIC
KapOOHOBBIE KUCIIOTHI

3.14

Crnoxusble 3¢upsl U xupbl. CrocoObl MOydyeHHs CIOXKHBIX 3¢hupoB. OOpaTuMOCTh
peakimu  srepudukanmu. llpumeHeHne CIOXKHBIX 3(QUPOB B  NHUINEBOH |
napproMepHON IPOMBIIUIEHHOCTH. JKUpPBbI Kak CI0KHBIE 3(UPHI TIUIEPUHA U BBICIINX
KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA YKUPOB: THAPUPOBAHUE, OKHUCIICHHE.
I'unponus, M OMbUIEHHE, )KUPOB KaK CIOCOO MPOMBILIUIEHHOTO MOJIYYEeHHs CoJiel
BBICIINX KapOOHOBBIX KMCIOT. MBIIA KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT

3.15

3.16

3.17

XUMUYECKUE CBOWMCTBA TJIFOKO3bI: PEAKIIMU C YYACTHUEM CIHUPTOBBIX U abJIETUIHON
TPYyNIl YW MOJIOYHOKHCTIOe OposkeHue. [IpuMeHeHHMe TIIOKO3bl, €€ 3HaueHHE B
KU3HEICATCILHOCTH OpraHusma. Jucaxapupr: caxaposa, MajbTO3a.
BoccranaBnuBaromme W HEBOCCTAaHABIMBAKOIIME  aucaxapuabl.  ['maponus
nucaxapunoB. Ilomucaxapuael: Kpaxman, TJMKoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMaja, INIMKOTeHa U HeUToo3bl. Gu3ndeckne cBOMCTBA KpaxMaia U LEJTI0I03bI.
XUMHYECKHE CBOMCTBA Kpaxmalla: TUIPOJU3, KaueCTBEHHas peakUuus C HOJOM.
XUMHUYECKHUE CBOMCTBA WEJUTIONO3BI: TUIAPONN3, TOIy4YeHHe J(PHUPOB IEIUIIOJIO3BI.
[TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIENK)

AMuHBL. AMHMHBI Kak OPraHMYECKHME OCHOBAHMS: PEaKlUMH C BOJOH, KHCIOTaMH,
peakuusi TropeHus. AHWIMH KaK TpeACTaBUTENIb apOMaTUYECKHX AaMHUHOB.
XUMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OpOMHOI BOJIOH,
okucieHue. [lonydyeHne aMHUHOB AJIKUIMPOBAHHEM aMMHaKa W BOCCTAaHOBJICHHEM
HUTPOIPOU3BOAHBIX YTIIEBOJIOPOIOB

AMUHOKHCIOTBI W Oenkd. AMHMHOKHUCIOTHI Kak aM(OTepHble OpraHHYecKue
coeauHeHusi. OCHOBHBIE aMHUHOKHUCIIOTHI, 0Opa3yromue 0einki. XUMUYeCKUe CBOMCTBA
O€JIKOB: TUAPOJIH3, NeHATYpalHs, KaUeCTBEHHBbIE (LBETHBIC) PEaKIIUU Ha OENKU

3.18

CtpoeHue U CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHS
MOJICKYIJIL. OCHOBHBIE CHOCOGBI MOJIY4YCHHA BBICOKOMOJICKYIISIPHBIX COGHHHGHHﬁI
peaKIy NoJMMEPH3alMY U MOJIMKOHIeHcanuu. Kinaccudukanus BoJIoKoH




Nnentudukaius opraHndecKuX COeTMHEHUH. Perienne 3KkcnepruMeHTaIbHbBIX

319 3aJla4 Ha paclo3HaBaHUE OPraHUYECKUX BEIIECTB
3.20 | I'enernueckast CBA3b MEX/Y KJIACCAMU OPTaHUYECKUX COCTMHEHHUN
4 XUMUS U )KU3HD
41 Xumus B MOBceIHEBHOM xu3HU. [IpaBuna Ge3omacHOl paboTHI ¢ €IKUMHU, TOPIOYUMHU
' Y TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBON XUMHU
XuMHST U 3JI0pOBbE. XUMHUSA B MEIUIIMHE. XUMHUS U CEIbCKOE XO3SIMCTBO. XHUMHUS B
49 | MPOMBIIUICHHOCTH. XuMus ¥ SHEpreTUKa: IPUPOAHBIN U MOMYTHBIN He()TSIHOU ra3bl, UX
' coctaB M ucnonb3oBanue. CocraB HeTH U € mepepaboTKa (MPUPOAHBIE UCTOYHHUKH
YTIIEBOI0POIOB)
XuMuss M 9KoJNOrus. XUMHYECKOE 3arpsA3HEHHE OKpYKallleld cpeabl U ero
43 | TOCHEICTBUA. Oxpana ruapocdepsl, MOouBbl, aTMocdepbl, (rmopel u QayHbl OT
' XUMHUYECKOro 3arpsisHeHus. IIpoGiemMa OTXOZOB U MOOOYHBIX MPOTYKTOB.
AnbTepHaTUBHBIE UICTOYHUKH SHEPTUU
OOmue mnpencTaBieHUs O TMPOMBIIUIEHHBIX CIOCO0aX TMOMYYEHUS XUMHYECKHX
44 | BEWECTB (Ha mpuMepe MPOU3BOJICTBA aMMHUaKa, CEpHOI KUcnoThl). UEpHas u 1BeTHas
' Metainyprus. CTeKJIO0 W CHUJIMKaTHas  IPOMBILIUIEHHOCTh.  [IpomblliuieHHas
oprannueckas Xumus. CpIpb€ 7151 OPraHUuYEeCKOM MPOMBIILIIECHHOCTH
5 Tunel pacy€THBIX 33184
51 Pacuérbl Mmacchl BemiecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BElIECTBa, Macce WM 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BELIECTB
5.2 Pacuéts TennoBoro s dexra peakuuu
5.3 PacuéTtel 00BEMHBIX OTHOIICHU Ta30B NMPU XUMHUUECKUX PEAKITUIX
5.4 Pacuérer maccrl (00bE€Ma, KOMMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIHH, €CIIH
' OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérbl maccnl (00bE€Ma, KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIH
5.6  0oJHO W3 BEMIECTB JIaHO B BUJIC PAaCTBOpa C ONPEICIIEHHON MacCOBOM JToJiei
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétsl ¢ ucnoab30BaHNEM MOHITHI «MacCOBast 10JIs», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTb
Haxoxxnenne MonekyssipHoi (hopMysibl OpraHu4ecKoro BeniecTBa Mo ero
5.8  MIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B €T0 COCTAB, UJIH 110

MIPOJYKTaM CrOpaHMs



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

«Xumus. 10 knace. Yrmyonénnsiii yposens» / B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun,
A. A. [Tpo3nos, B. B. Jlynun; nox pea. B. B. Jlynuna.

«Xumus. 11 knace. Yraoyonéuneiii ypoensb» / B. B. Epemun, H. E. Ky3pmenko, A. A. [Ipo3nos,
B. B. JIynun.

. Xumusa, 11 xmace/ Tabpuensu O.C., OctpoymoB W.I'., Cmanko C.A., JIéBkun A.H.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

. Xumus. 10 kmacc. YrmyOneHHblii ypoBeHb. YueOHuk - ['abpuensu O.C., Octpoymor WU.T.,
[Tonomapes C.1O.

METOAUYECKHE MATEPHUAJIBI IJI51 YAUTEJIA

. Xumus. 10-11 xnacc. [Ipoduneueiii ypoBens. Kuura mis yuurtens. B 2 vactsax - ['abpuensn
O.C., JIpicoBa I'.I'., BBenenckas A.T.

. Xumust B Qopmynax. 8-11 kmaccel. CnpaBounble matepuansl - MBanos B.I'., T'esa O.H.

Xumusi. 10-11 xmaccsl. Junmaktudeckue wmatepuansl - Kopomenko A.C., MBanoBa P.I'.,
Ho6potun J1.1O.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://chem11-vpr.sdamgia.ru
https://chem-ege.sdamgia.ru
https://resh.edu.ru
https://myschool.edu.ru
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