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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamMma 1o XMMUHU Ha YpOBHE cpefHero o0miero oOpa3oBanus pazpadorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-
@3 «O6 obOpazosanuu B Poccuiickoii denepaunn», TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (enepaabHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEIHETO
obmmero oopazoBanuss(POIl COO), npencrasnennsix B deaepanbHoM rocynapcTBeHHOM oOpaszoBatensHoM crannapre COO, ¢ yuérom Konuenmmu
IpernoiaBaHust yueOHOro npeaMera «XuMus» B 00pa3oBaTellbHbIX opranuzanusax Poccuiickoit @eneparum, peain3yrolyux OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX IOJIOKeHUH «CTpareruu pa3BuUTHUs BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof no 2025 roma» (Pacnopspkenue
[TpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMUS Ha yPOBHE YrIIyOJEHHOTO U3YUYECHHUS 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOTo oOpa3oBanus yyamuxcs 10—11 kiaccos.
N3yuenue npenMera, peaan3zyeMoe B YCIOBHUAX AU PepeHIIMPOBAHHOTO, TPOPHILHOIO 00yueHHs, IPU3BAHO 00ECHeuuTh 001Ie00pa30BaTEIbHYIO U
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBIITYCKHHKOB HIKOJIBI, HEOOXOAUMYIO JJISl aJaNTallid UX K OBICTPO MEHSIOIIUMCSI YCIOBUSM JKU3HU B COLIMYME, a TAKKE
U1 IPOJIOJIKEHUsL O0yUYEeHHs B OpraHU3alUsIX Npo(ecCHOHANBHOT0 00pa30BaHusl, B KOTOPBIX XUMMSI SBISIETCS OJHON U3 MIPUOPUTETHBIX TUCLIUILIUH.

B mporpamme mo XxuMuM Ha3zHau€HHE MpeaMeTa «XUMUsS» MOJydaeT MOAPOOHYI0 MHTEPIPETALNI0 B COOTBETCTBHH C OCHOBOIIOJIATAIOIIUMHU
nonoxenusMu GI'OC COO o B3aMMOOOYCIOBICHHOCTH ILEJeH, colep:KaHus, pe3yabTaToB OOyd4eHUs M TpeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCS CIIEAYIOIINE BBIITOJIHAEMbIE TIPOTPAMMON IO XUMUHU (PYHKIIUU:

MH(POPMALMOHHO-METOIMYECKasi, peajin3alus KOTOpoi obecreunBaeT MnojiyueHue MpeICTaBIeHHs O LeJsIX, COJAepKaHuu, OOLIel cTpateruu o0y4yeHus,
BOCIIUTAHMSI U Pa3BUTHUS OOyUaAIOUINXCS CPEJICTBAMU IIPEIMETA, U3Yy4aeMOI'0 B paMKaX KOHKPETHOTO Mpoduis;

OpraHU3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas NpeaycMaTpUBaeT ONpeiesieHHe: IPUHIMIIOB CTPYKTYPUPOBAHUS M IIOCJIENOBAaTEIILHOCTH H3Y4YEHUS
y4eOHOro Marepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €r0 XapaKTEPUCTHK; MOAXO0/0B K (POPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIS U
OLIEHKU 00pa3zoBaTeIbHBIX JOCTHKEHUH 00yUYaroIMXCcsl B paMKaX UTOrOBOM aTTecTaluy B (opMe eMHOTO roCcy1apCTBEHHOI0 3K3aMEeHa M0 XUMHUHU.

[Tporpamma jyist yriryOI€HHOTO U3YUESHUS] XUMUH:
yYCTAHABJIMBAET WMHBApMAHTHOE IpPEJAMETHOE COJep)KaHHe, O00s3aTeNbHOE ISl M3YYEeHUs B paMKax OTAEIbHBIX Npoduiei, mpeaycMarpuBaer
pacnpeziesieHrue U CTPYKTYPHUPOBAaHUE €T0 10 KaccaM, OCHOBHBIM COZIep KaTebHBIM JTUHUSAM/pa3jiesiaM Kypca;

IaéT MpUMEpPHOE pacipe/esieHre yueOHOro BpeMEeHH, PEKOMEHTyeMOro I U3yYEHHsI OT/ICJIbHBIX TEM;

npengaraeT IpUMEpPHYIO IOCIEI0BAaTENbHOCTh M3YYEHHs Y4eOHOro maTepuana C y4ETOM JIOTMKM IOCTPOEHHUs Kypca, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3EH;

Na€T METOJUYECKYI0 MHTEPIIPETALMIO LeleH U 3a/1a4 U3ydeHUsl MTPeIMeTa Ha yriIyOJIEHHOM YpOBHE C yYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpeaHero oouiero oopa3zoBaHUs, COJEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOM 00pa30BaTEeNbHON MPOrpaMMBbl
cpenHero oOmiero oOpazoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, NPEIMETHBIX), a TaKKe C y4E€TOM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEJIbHBIX
JelcTBUI 00ydJaroierocs Mo OCBOSHHUIO COJIEPKaHMsI ITpeIMeTa.

ITo BceM Ha3BaHHBIM MO3UIUSAM B MPOTpamMMe IO XUMHUU MPETyCMOTPEHA MPEEMCTBEHHOCTh ¢ 00Y4eHHEM XMMUU Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3oBaHusl. 3a peAeIaMy YCTAaHOBJICHHOM MPOrpaMMOi 1o XMMHUU 00s13aTeNbHON (MHBApUAHTHOM) COCTABIIAIONIEH COAep KaHUs yueOHOro peiMera
«XUMHS» OCTAETCSI BO3MOXHOCTh BBIOOpa €ro BapUaTHUBHOM COCTaBISIOLIEH, KOTOpas JOJKHA ONpPENEesIThbCsl B COOTBETCTBUU C HAIpPaBIEHUEM
KOHKPETHOTO Mpoduiis 00ydeHHU .



B cootBerctBum ¢ xoHnentyanbHbIMUA nojiokeHHIMH PI'OC COO o Ha3Ha4YeHHWH MPEAMETOB 0a30BOTO M YriIyOJIEHHOTO YPOBHEH B CHCTEME
Qg QepeHIMPOBaHHOTO 00yUEHHS Ha YPOBHE CPEIHEr0 001Iero 00pa3oBaHHs XUMHES Ha YPOBHE YIriIyOJIEHHOTO M3yYEeHUsl HAIIPABJICH HA Pean3alnio
MIPEEeMCTBEHHOCTH C IOCJIEIYIOIIMM 3TalloM IOJIyYeHHS XUMHUYECKOro oOpa3oBaHUS B paMKaxX H3YyY€HHUsl CIIELUAIbHBIX €CTECTBEHHO-HAYyYHBIX U
XMMHAYECKUX JUCHUILUIMH B BY3aX W OPraHU3alMsIX CPEAHEro MpoQecCHOHATbHOrO 00pa3zoBaHMA. B 3TOil cBA3M M3ydeHue mpeaMera «XHUMHUSD)
OPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha paCHIMPEHUE M YIIIYOJIEHHE TEOPETUYECKOM W MPAKTUYECKOW MOATOTOBKU OOYy4aroUIMXcs, BBIOPABIIHUX
onpenenéHHBIA Npoguiab O0y4eHHUs, B TOM YHCJIE€ C TEPCIEKTHBON IOCIEAYIOMIEro MOIXYYeHUS XHMHYECKOro 00pa3oBaHUs B OpraHU3aIMAX
npodeccuoHaibHOro obpazoBanusa. Hapsay c¢ stum, B cBere TpeboBanmii ®I'OC COO k miaHUpyeMbIM pe3yJibTaTaM OCBOCHHUS QeaepaibHON
00pa3oBaTeNbHON MPOTrPaMMBI CPEHETO 00IIeTr0 00pa30BaHMs U3YUYEeHHUE NpeaMeTa « XUMUs» OPUEHTHPOBAHO TAKXKe HA PEIIEHUE 3a/1a4 BOCTIUTAHHS U
COLIMAJILHOTO Pa3BUTHUS OOy4arolmuxcs, Ha (GOPMHUPOBAHUE Y HUX OOLICHMHTEIUICKTYAIbHBIX YMEHHUH, YMEHHI paloHaIu3aluy yueOHOro Tpyaa U
0000MIEHHBIX CTIOCOOOB AEATEILHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIN, HAIIPEIMETHBIA XapakTep.

CocTaBigomyUMy IpeIMeTa «XUMUs» Ha YPOBHE YIIIYOJIEHHOTO U3yUYEHUS SIBISIFOTCS YIi1yOn€HHbIe Kypebl — «Opranundeckast XuMus» U «O01as
U Heopranuyeckas xumus». [Ipu onpeaeneHuu NoaxoA0B K 0OTOOPY U CTPYKTYPHON OpraHU3alluu COAEPKAHUS 3TUX KypCOB B IPOTrpaMMe 10 XUMHHU 3a
ocHOBY npuHATHI ToJiokeHuss PI'OC COO o paznmuuusix 6a30BOT0 U YriIyOIEHHOTO YPOBHEH U3YUCHHUS MPEAMETA.

OcHoBy coaepkaHusi KypcoB «Opranudeckas Xumus» U «OO01as 1 HeopraHudeckast XMMUsD» COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUH U
YMEHUH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3y4Y€HHs IMpeaMeTa. JTa CHCTeMa 3HaHWH IOJy4aeT OINpeNeEéHHOE TEOPETUYECKOE OTOJIHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOMNBIIHI 00bEM (haKTOIIOTHYECKOro MaTepuana. Tak, Ha yriiyOJI€HHOM YPOBHE M3YYECHHsS IpeaMeTa
o0ecriedeHa BO3MOKHOCTb 3HAUNTEIILHOTO YBEIMYCHHUS 00bEMa 3HAHUN 0 XMMUYECKHX JIEMEHTAaX U CBOMCTBAX WX COCMHEHUI HAa OCHOBE PACUINPEHUS
U yriyOIeHus PeICTaBICHH O CTPOCHUH BEIIeCTBA, XUMUUECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKaHUs PEeaKlUii, pacCMaTPUBAEMbIX C TOUKU 3PCHUS
XUMHUYECKON KMHETHKU M TepMoJIuHaMuku. M3yuenue nepuoanyeckoro 3akoHa u [leproguueckoi cucTeMbl XUMHUYECKUX AJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX MPEJICTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKas CBSI3b OOBSACHSAETCS C TOYKU 3PEHHUS DHEPreTUYECKHX
U3MEHEHUH Npu €€ 00pa30BaHMU M Pa3pyILIEHUHU, a TAKKE C TOUKH 3pEHHUS] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue THUIOB peaKIUil JOIMOJIHSAETCS
(dbopMHpOBaHUEM NpEAICTaBIEHUI 00 MEKTPOXUMHUUYECKHX Mpolieccax U 3JIEKTPOJIU3€e pacilylaBOB U PaCTBOPOB BellecTB. B Kypce opranudeckoi xummun
IIPU PACCMOTPEHUH PEaKIIMOHHOMN CITIOCOOHOCTH COEIMHEHUH yiemnseTcsi 0co00e BHUMaHKUe Bonpocam 00 3JeKTPOHHBIX 3 dekTax, 0 B3aMMHOM BIUSHUU
aTOMOB B MOJIEKYyJIaX ¥ MEXaHU3MaxX PEaKIHi.

Oco0oe 3HaUeHNE UMEET TO, UTO Ha COAEPIKAHUE KYPCOB XMMHUH YIITyOJIEHHOTO YPOBHS N3YUYEHHUS JIJIS KJIACCOB OIPeAeaEHHOr0 Npouis (IJIaBHBIM
00pa3oM Ha UX CTPYKTYPY U XapakTep JONOJHEHUH K 001Iel cucTeMe NpeMETHBIX 3HAHNI ) OKa3bIBAIOT BIUSHUE CMEXHbIE ITpeaMeThl. Tak, Hampumep,
B COJIEpP’KaHUU IIpeIMeTa /ISl KIacCOB XMMHMKO-(PU3ndecKoro npoduis 60ibi1oe 3HaueHne OyayT UMETh 3JIEMEHThl y4eOHOro MaTepuaia 1o oomen
xumuu. [Ipy u3ydyeHuu npeaMeTa B JaHHOM cllydyae akLeHT OyJeT ciefaH Ha OOIIHOCTh METO/IOB [TO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUIl B XUMHUU U B
¢u3MKe: aTOMHO-MOJIEKYJsipHas Teopusl (MOJEKyJaspHas Teopusi B (PU3UKE), 3aKOHBI COXPAaHEHUS MacChl W SHEPruH, 3aKOHbl TEPMOJIMHAMUKH,
ANEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BELIECTB U IPYTOE.

B T0 ke BpeMs B cofiepkaHUM MpeMeTa JUIsl KIIAaCCOB XMMHMKO-OMO0JIOTnYeckoro npoduis 6oabIIMi yaenbHbINH Bec OyAeT UMETh OpraHruYecKas
XuMus. B aTOM ciydae mnpenoctaBisieTcss BO3MOMKHOCTh Ui Oojiee OOCTOSTEIBHOIO PAcCMOTPEHMST XMUMHMYECKOW OpraHM3aluU KIIETKH Kak
OHMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJISAT, K MPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMIUJbI, OCJIKH, YTIeBObl, HYKJICHHOBbIE
KHCIIOTHI U Apyrue. IIpu 3ToM 3HaHHSA O cOCTaBe M CBOMCTBAaX NPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILECTB CIIy:KaT OCHOBOW AJIs
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, TbIXaHUS, MUIEBAPEHHUS.



B nitane ¢dopMupoBaHus OCHOB HAy4YHOT'O MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYUYHbIX METOJOB MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS
Hay4YHBIX 3HaHUN U3y4EHUE npeaMera «XHUMHU» Ha yriay0néHHOM YpOBHE OCHOBAHO
HAa MEXIPEIMETHBIX CBSI3AX C Y4YeOHBIMM NpeaIMeTaMH, BXOISMIIMMH B COCTaB MpeAMETHbIX oOnacteil «EcTecTBEHHO-HayuyHBIE MPEIMETHI»,
«Marematuka u uHpopmaTtuka» U «Pycckuil si3bIK U IUTEpaTypar.

[Tpu u3yuenuun yueOHOro npeamera « XuMusi» Ha YriryOJIEHHOM YpOBHE TaKk)Ke, KaKk Ha YpOBHE OCHOBHOTO U CpellHero oduiero oopazoBanus (Ha
0a30BOM YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYMMOCTH SIBJIICTCS (POPMHUPOBAHUE OCHOB HAYKH XUMHUH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUSA,
MPAKTUYECKON JEATEIIbHOCTH YeIOBEeKa M OJJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTYphl. Pelienue 3Toil 3a1auu Ha yriiyOJIE€HHOM ypOBHE H3YuUeHHs
IIpeaMeTa IMPEAIoIaracT peajln3aluio TaKuX Lelled, Kak:

(dbopMupOBaHUE MIPEICTABICHHI: O MaTepUaIbHOM €MHCTBE MHPA, 3aKOHOMEPHOCTSAX U NIO3HABAEMOCTH SIBJICHHUM MPUPOIbI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK U €€ Belylllel poju B 00ECIeUeHUH YCTOMUMBOrO Pa3BUTHUS YEIOBEUECTBA: B PEILICHUU IPOOIEM IKOJIOTUYECKOM, SHEPTreT UIECKOM
U NUIIEBOM OE30MaCHOCTH, B Pa3BUTUU MEAMILIMHBI, CO3JaHUM HOBBIX MAaTEpHUajOB, HOBBIX MCTOYHUKOB 3HEPIUH, B 0OECHEUEHUU PallMOHAIbHOIO
MIPUPOAONOIB30BaHuUs, B ((OPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KyIbTYphI YEIOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEAE;
OCBOGHHUE CHUCTEMBI 3HAHUH, JIEKAIUX B OCHOBE XMMHUYECKON COCTABIIAIOIICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa: (PyHIAMEHTAIbHBIX MOHSATHI,
3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX MPEACTABICHUN O CTPOEHUHU BELIECTBA HA pPa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX M KHUHETHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHHMS XUMUYECKHX PEAaKUUH, O XMMHUYECKOM PaBHOBECHUHU,
pacTBOpax M AUCHEPCHBIX CUCTEMaX, 00 OOIMX HAYYHBIX MPUHIIUIAX XUMHUECKOTO MTPOU3BOJICTBA;
(dbopMupoBaHue y 00y4arOIIUXCsl OCO3HAHHOTO MOHUMAaHMsI BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUU AJ OOBSICHEHHS KJIIOUEBBIX UICH U
npoOJeM COBPEMEHHOW XUMHH, JUIsi OOBSCHEHHS M TPOTHO3UPOBAHUS SIBICHHH, UMEIONINX €CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOTO PEUICHHUS
npo0yieM, CBSI3aHHBIX C XHMHEW, MPOTHO3WPOBAHHUSA, aHAIM3a M OICHKU C MO3UIUN DKOJOTUYECKOW OEe30MacHOCTH MOCIEACTBUI OBITOBON H
IIPOM3BOJICTBEHHON JIESATENIHOCTH YEJIOBEKA, CBA3aHHON C XUMUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepabOTKOM BEILIECTB;
yriyOjeHue NpeACTaBICHUH O HAy4YHBIX METOAAX IO3HAHMs, HEOOXOIUMBIX JJIsi MPUOOpPETeHHs YMEHUH OpPUEHTHPOBATHCA B MHpPE BELIECTB U
OO0BSICHEHUS] XUMUYECKUX SBJICHUI, UMEIOIIUX MECTO B MIPUPOJE, B IPAKTUUECKON AESITEIbHOCTH U TIOBCETHEBHOM KU3HU.

B nnane peanusanuu nepBoOUYEpEAHBIX BOCHUTATENbHBIX M PAa3BUBAIONIMX (DYHKIMM IETOCTHONH CHCTEMBI CpelHero oouiero oOpazoBaHMs HpU
M3Y4YEHUH MpeMeTa «XUMUs» Ha YIiyOIEHHOM ypOoBHE 0COOYIO aKTyaJIbHOCTh IPHUOOPETAIOT TaKKeE 1IeNIN U 3aauu, KakK:
BOCIUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN NPUPOJBI, YBaXEHHS K IPOLECCY TBOPYECTBA B OOJACTH TEOPETHMUYECKMX W MPUKIIATHBIX
UCCIIEIOBaHUM B XUMUH, (POPMHPOBAHUE MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
pa3BUTHE MOTHMBALIMM K OOYYEHHUIO M TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCHHMTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEeIOBEYECKUX
IIEHHOCTEH;
pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, MHTEIICKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oOydwaromuxcs, (GOpMHUpPOBaHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHHS K CaMOO0Opa30BaHUIO U HEMPEPhIBHOMY OOpa30BaHHMIO KaK YCJIOBHMIO YCIEHUIHOW NpodeccroHalbHONM M OOLIECTBEHHOM IEsITeNbHOCTH,
OTBETCTBEHHOT'0 OTHOIIEHUS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;
(dbopMHpOBaHNE YMEHHMI U HaBBIKOB PAa3yMHOTO MPUPOJIONOIb30BAHUS, PA3BUTHE HKOJIOTMUYECKON KYyJIbTYphl, MPHUOOpPETEHHE OIbITa OOIIECTBEHHO-
ITOJIE3HOM DKOJIOTMYECKON IEATEIIHOCTH.
OO6miee uncio 4acoB, MPETYCMOTPEHHBIX TSl U3YUSHHUSI XUMUU Ha YIITYOJICHHOM YPOBHE CpeaHero ooimiero oopazoBanusi, coctaBisier 204 gacos: B 10
knacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 gaca B HezIemio).



COJEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

IIpenmer u 3HaueHNE OPraHUYECKON XUMHHM, IPEACTABICHNE O MHOI000pa3uy OPraHUYeCKUX COeTUMHEHUH.

DJNEeKTPOHHOE CTPOCHUE aTOMa YIIIepoia: OCHOBHOE U BO30OYKIEHHOE COCTOSIHUA. BaleHTHBIE BO3MOYKHOCTH aToMa yriepoaa. XUMHUYecKas CBSI3b
B OpraHMYECKHX COEIUHEHUsAX. Tunbl rHOpUIN3alMM aTOMHBIX opOuTanel yriepojga. MexaHn3Mbl 00pa3oBaHMs KOBAJICHTHOM CBs3U (OOMEHHBIH U
JIOHOPHO-aKLEeNnTOpHbIN). Turnbl nepekpbIBaHUS aTOMHBIX OpOUTanel, 6- U m-cBsizu. OquHapHas, BOMHAs U TpoitHast cBsi3b. CIOCOObI pa3pbiBa CBA3EH
B MOJIEKyJlaX opraHudeckux Beuiects. [loHsaTHE 0 CBOOOIHOM pajuKaie, Hykjieopuie U 3JIeKTpoduie.

Teopust cTtpoenust opranumdeckux coeauHeHuid A.M. ByrtiepoBa u COBpeMEHHbIE IPEICTABICHUS O CTPYKTYypE MOJIEKYJ. 3HAYEHUE TEOpPUU
CTPOEHHUSI OPraHMYECKUX COeqUHEeHUl. MomekymnspHble U CTpYKTypHble (GopMmyibl. CTpyKTypHble (OpMYJbl pPa3IUYHBIX BHUJIOB: pa3BEPHYTasd,
COKpaméHHas, ckeneTHas. V3omepus. Buabl nzomepuu: CTpYKTYpHas, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE A(P(PEKTH B MOJIEKYJIAX OPraHUYECKUX
COEIMHEHMH (MHAYKTUBHBIN U ME30MEPHBIN d3PDEKTHI).

[IpencraBnenne o KiIAacCH(PHUKAIMA OpPraHUYECKUX BemlecTB. [loHsATHE O (QyHKIMOHANBHOW Tpymnme. ['omonorus. ['omonormueckue psijbl.
Cuctematnueckas HoMeHk1arypa opranuyeckux coeaunennit (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX MIPEICTABUTENEH.

Oco0eHHoCTH U KIaccuPUKaIUs OpraHndeckux peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMY B OPraHUYECKON XUMUU.

OKclepUMEeHTAIbHbIE METOIbl M3YUYEHUs BEIIECTB U UX INPEBpallEHUH: 03HAKOMIIEHHE ¢ 00pa3liaMyu OpraHMYecKUX BELECTB M MaTepHajaMy Ha
UX OCHOBE, OIBITHI [0 MPEBPAIICHNUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBiieHHE, OOYTJIMBAaHUE U TOPEHHE), KOHCTPYHUPOBAHUE MOJIENel
MOJIEKYJI OPraHU4YECKUX BELIECTB.

YrieBoaopoanl.

Anxanbl. ['omonoruyeckuii psj ankaHoB, o0mmas GpopMyiia, HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT
aNKaHOB, SP>-THOPUAN3AIS ATOMHBIX OpOHUTaNei yrieposa, 6-cBsa3b. Mu3HUecKue CBOMCTBA ATKAHOB.

XVWMHAYECKHME CBOWCTBA QJKAaHOB: pEaKLUMU 3aMELICHMs, W30MEpHU3alMM, JCTUAPUPOBAHMS, LUKIW3alUU, [HUPOJIU3a, KPEKUHIA,
ropenus. [Ipeacrasinenue 0 MexaHU3Me peaKkIUui paluKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoze. CriocoObl MosydeHus U IPUMEHEHUE aJIKAHOB.

Huknoankansl. OOmast opmyna, HOMeHKIaTypa U u3zomepus. OcCOOEHHOCTH CTPOEHHS M XHUMHUYECKHUX CBOMCTB MaibIX (LMKIIOMPOIIAH,
UKJI00YTaH) U OOBIUYHBIX (LIUKJIONEHTaH, IUKJIOTeKCaH) UKI0aIKaHOB. CriocoObl MOMyYyeHHs U IPUMEHEHHUE IUKJIOAIKaHOB.

Anxensl. [oMonorndecknii psa ankeHoB, 00mas popMyIia, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MONEKYJI aIKEHOB, Sp-
ruOpuau3aIys aTOMHBIX opOUTaneit yriaeposa, 6- U t-cBsizu. CTpyKTypHasi U reoMeTpudeckas (uc-TpaHc-) nsomepusi. Puznueckre CBONCTBA AIKEHOB.
XHWMHMYECKHE CBOWCTBA: PEAKIHMHM NPHCOCIWHEHUs, 3aMELICHUs B O-IIOJIOKEHWE IMPHU JBOWHON CBS3M, NOJMMEpHU3AlMM W OKHcieHHs. lIpaBuio
MapkoBHuKOBa. KauecTBEHHbIE peakIMy Ha JBOMHYIO CBA3b. CIIOCOOBI MONyYEHUS U TPUMEHEHHE alTKEHOB.




Ankanuensl. Knaccugukanus ankaaueHoB (CONpsDKEHHBIC, W30JMPOBAHHBIC, Kymynupogarihvie). OCOOEHHOCTH 3IIEKTPOHHOIO CTPOCHHS U
XUMHAYECKHX CBOMCTB CONMPSDKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. [Tomumepusamus conpspk€HHBIX AueHOB. CrIocoObl MOMyYeHHs U IPUMEHEHHE
aJIKaJUCHOB.

AnxuHbl. ['oMOIOrHYecKuii psij alkuHOB, 00mas GopMyia, HOMEHKIATYpa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYI
aJIKMHOB, SP-TMOpHAM3alUs aTOMHBIX opOuTanei yriepona. dusznyeckue CBONCTBA AJIKMHOB. XUMHUYECKHE CBOMCTBA: peakLUM IPUCOECIUHEHUS,
JUMEpU3alluid U TpUMEpHU3aluu, OKUCIeHUs. KUCIOTHBIE CBONMCTBA AaJKMHOB, MMEIOLIUX KOHIIEBYIO TPONHYIO CBA3b. KauecTBEHHbIE peakluu Ha
TpOIHYO CBsI3b. CrIOCOOBI MTOJTyYEHHs] U IPUMEHEHUE aJIKUHOB.

ApoMaTHyecKHe YIiIeBOAOpoAbl (apeHsl). ['oMmosornyeckuid psig apeHoB, obOmas ¢opmyia, HOMEHKIATypa W H30Mepus. DJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3osa. Pu3nyeckue CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Jla M €ro I'OMOJIOIOB: PEaKLUu
3aMellleHus] B OEH30JIbHOM KOJIbILIE M YIJIEBOJOPOJHOM pajuKaie, PeaklUu NPUCOEIUHEHUs, OKUCIEHUEe roMosioroB Oenzousa. IlpeacraBienue o0
OPHEHTUPYIOIIEM JCHCTBUU 3aMECTUTENEeH B OCH30JHbHOM KOJIbLIE Ha TMPUMEpE AIKUIBHBIX PaJNKaIoB, KapOOKCHIIbHOW, THAPOKCHILHOW, aMHUHO- U
HUTPOTPYMIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XUMHMUYECKUX CBOMCTB ctupoia. ITomumepuszanus cruposa. CrnocoObl MOJy4eHUS U IPUMEHEHUE
apOMAaTU4ECKUX YTIEBOJOPOIOB.

ITpuponusiii ra3. IlonmytHsle HedTsHble razbl. HedTh n e€ mpoucxoxaeHue. KameHHBI yronb UM MHpoIyKThl ero mepepaboTku. CrocoOsbl
nepepadoTKu HeTH: EPErOHKa, KPEKUHT (TEPMHUUYECKHMA, KaTATUTHYECKHIT ), puPOpMHHT, upoiun3. [IpoxykTel nepepadoTku HeTH, HX IPIMEHEHHE B
IPOMBIIIIEHHOCTH U B OBITY.

I'enernueckas cBSA3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

ONEeKTPOHHOE CTPOCHHE raJIOreHIIPONU3BOIHBIX YIJIEBOJIOPOOB. Peakuun 3aMeIIeHus rajoreHa Ha
TUJIPOKCOTPYIILY, HUTPOTPYIIY, LHAHOIPYMNIY, aMHuHOrpymmy. JleficTBMe Ha rajlor€HIPOU3BOJHBIE BOJHOTO U CIIMPTOBOIO pPacTBOpa IIEIOYH.
B3aumoneiicTBue AUrajoreHaJKaHOB C MarHueM U HUHKOM. [loHsATHE 0 MeTamioopraHMyeckux coenHeHusX. Vcnonbp30BaHue rajJoreHnpou3BOAHbIX
YTJI€BOIOPOOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKcliepUMEHTAIbHbIE METOJIbl U3YUYEHMsI BEUIECTB M MX MpPEBpaIleHU: M3yyeHHe (U3NYECKUX CBOMICTB YIJIEBOAOPOIOB (PacTBOPUMOCTH),
KAueCTBEHHBIX pEeaKUui YIIeBOJOPOAOB PA3JIMYHBIX KilaccoB (oOeciBedyrBaHHE OpOMHOW WJIM HOJHOW BOJIbI, pacTBOpa MEpMaHIaHaTa Kayus,
B3aMMOJICHCTBHE alleTUIICHa ¢ aMMHA4yHBIM PacTBOpoM okcupaa cepedpa(l)), kauecTBeHHOEe OOHapy)KEHHE YIIIepoAa W BOAOPOJAAa B OPraHUYECKHX
BEIIECTBAX, MTOJy4YEHHE ITHIICHA ¥ U3yYEHUE €r0 CBOWCTB, O3HAKOMIIEHHUE ¢ KoyuteKuuaMu «Hedte» u «Yromby», ¢ oOpasnamu 1miacTMacc, KayuyKoB U
PE3UHBI, MOIETTUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U FaJIOr€HIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranu4eckue coeJuHeHH .

IIpenensHble 0JHOATOMHBIE cIUPTHI. CTpoeHHe MOJIEKYJI (Ha MpUMepe MeTaHoIIa U 3TaHosa). ['oMonoruueckuit psij, odmas popmynna, H30MepHs,
HOMEHKJIaTypa U kiaccudukanusa. dusnueckue cBOWCTBA MPEJENIbHBIX OJTHOATOMHBIX CIIUPTOB. BoIOpoAHbBIE CBSI3U MEXIY MOJEKYJIaMU CIIUPTOB.
XHWMHUYECKHE CBOWCTBA: PEAKLMU 3aMEIIEHUs, ACTUApPATALUU, OKHUCJIECHMsS, B3aMMOJECHCTBHE C OPraHMYECKMMU W HEOPraHWYECKUMH KHCIOTaMH.
KauecTBeHHast peakuusi Ha OJHOATOMHbIE CHMPTHL. JleficTBUE 3TaHOJa M METaHOJa Ha opraHu3M udenoBeka. CrocoObl MONydYeHUsS U MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie a¢upsl, HOMeHKIaTypa 1 u3oMepHsi. OCOOEHHOCTH PU3NUYECKUX U XUMUYECKUX CBOMCTB.

MHOroaroMHele CHOUPTHI — ATWIEHIVIMKOIb W INIHLIEpUH. PU3HUECKHE M XMMHUYECKHE CBOMCTBA: PEAKIMM 3aMEILEHUs, B3aUMOJAEHUCTBHE C
OpPraHMYECKHMU M HEOPraHWYeCKMMH KHCIOTaMH, KaueCTBEHHAas peakiuss Ha MHOrOoaTOMHbIE chupThl. [IpeicTraBieHue 0 MeXaHM3MeE pPeaKIIHii
HyKJIeo(uabHOro 3amenieHus. JleicTBiue Ha opraHu3M yenoBeka. CrocoObl NOTYYEeHUs! U TPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.




®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHHE THIPOKCOTPYNNBI M OC€H30JbHOTO siapa. dusmueckue cpoiictBa ¢eHoma. OcoOEHHOCTH
XUMUYECKHX CBOWCTB ¢eHona. KadectBeHnwle peakuuu Ha ¢(enon. Tokcuunocts ¢(enonma. CrmocoObl mMmoiydyeHHss W TNpPUMEHEHHe (eHona.
®enondpopmanbaeruiHas cMoJa.

KapOoHunpHbIE COEAMHEHUS — abACTHABI M KETOHBL. DIEKTPOHHOE CTpOCHHE KapOOHMIIBHOHM Tpymibl. ['oMoJornuecKkue psaasl anbIeruoB U
KETOHOB, 0011asi (hopMyIia, U30MepUs U HOMEHKIaTypa. Ou3ndeckre cBONCTBA ajbJACTUAOB U KETOHOB. XHUMUYECKUE CBOMCTBA ajlb/IETHAOB U KETOHOB:
peakimu npucoeanHeHnst. OKUCICHUE allbJIeTU/I0B, KAYeCTBEHHBIE PEaKIIMU Ha anbaerubl. CriocoObl OTy4YeHUs U TPUMEHEHHE albJIeTU/I0B U KETOHOB.

OAHOOCHOBHBIE TpezeNbHble KapOOHOBblE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX KHCHOT. M3omepus U HOMEHKIATypa.
@dusnuecKkue cBOMCTBA OTHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KUCIOT. BOOpOIHBIE CBSI3M MEXKIAY MOJIEKYylIaMi KapOOHOBBIX KUCIIOT. XUMHUYECKHUE
CBOMCTBA: KHUCIIOTHBIE CBOWMCTBA, peaKlMs dTepUPHUKAIUHN, PEAKLIUU C Yy4aCTUEM YTJIEBOJOPOAHOro paaukaina. OcoOOEHHOCTH CBOWCTB MYpaBbUHOM
KUCHOTHI. [loHsATHE O MPOW3BOIHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HETpeeTbHBIX U APOMATHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHCIIOT. [IpecTaBuTeny BRICIINX KapOOHOBBIX
KHCIIOT: CTeapUHOBAs1, MAIbMUTHHOBAS, OJICUHOBAS, JIUHOI€6As, TUHOIeH06dsi KUCTOThL. CIOCOOBI MOJIy4YeHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsbl. ['omonorudeckuii psis, o0mas hopmMyiia, ©30Mepusi U HOMEHKIAaTypa. OU3nyecKkne i XMMUYECKUE CBOMCTBA: THIPOJIN3 B KUCIION
U LIEJIOYHOU cpee.

XKupsl. Crpoenue, Qusnyeckre U XMMHUYECKHE CBOWCTBA JKUPOB: T'MJPOJU3 B KHUCIOM U 1IeN04HON cpene. OCOOEHHOCTH CBOMCTB JKHPOB,
coJiepKallluX OCTaTKU HEMPEAENIbHBIX )KUPHBIX KUCIOT. JKUphI B IPpUPOJIE.

MBpBUT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTtepuctuka yrineBoaoB. Kiaccudukamuss yrineBogoB (MOHO-, JAM- M TOJHcaxapuiabl). MoHocaxapuIpl: TIIOKO3a,
bpykTO3a, TanmakTo3a, pub03a, ne30Kkcuprn603a. du3nyeckre CBOWCTBA M HaxoXJeHHE B mpuponae. PorocuHTe3. XMMHUECKHE CBOWCTBA TIFOKO3BI:
peaKiuu C y4JacTHUeM CIUPTOBBIX W aIbJETHIHON TpYII, CIMPTOBOE U MOJOYHOKHUCIOE OpokeHue. [IpuMeHeHHE TIIIOKO3bI, €€ 3HAa4YeHHE B
KU3HENEATEIILHOCTH Oprann3ma. Jlucaxapuasl: caxapo3a, MaJIbT03a M JJakT03a. BoccTaHaBiIMBaromye 1 HEBOCCTaHABIIMBAKOIIME AUcaxapuasl. [ maponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMeHeHue. [lommcaxapuiapl: Kpaxmai, TJIMKOTEH U LejUIoi03a. CTpoeHne MakpOMOJIEKYN Kpaxmala,
IVIMKOTE€HA W LEJUI003bl. PU3NUecKkue CBOMCTBA KpaxMalla M LEJUIF0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmasa: THAPOIN3, KAaYeCTBEHHAs PEaKIus C
M0JIOM. XMMHUYECKHE CBOMCTBA LIEJUTIOI03bI: THAPOIIN3, MOoTydyeHre 3(upoB LemItono3bl. [ToHaTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIH
mENK).

OKCIEPUMEHTAIbHBIE METOJIbI U3YUEHUs BEIIECTB U MX MPEBPALIEHUN: PACTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ITAHOJIA C
HaTpHUEM, OKHUCIICHHE 3TUIIOBOIO CIIUPTA B aJIbJIETH] HA paCKaJIEHHON MEHON MPOBOJIOKE, OKMCIIEHUE STUIIOBOTO CIUPTA TUXPOMATOM KaJius (BO3MOKHO
MCIOJIb30BaHNE BUIEOMATEPUANIOB), KAUECTBEHHBIC PEeaKIUU Ha anbJaeruisl (¢ ruapokcuaom nuammuacepeopa(l) u ruapoxcuaom menu(Il)), peakuus
riuuepuHa ¢ rugpokcugoM Menu(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aWMOJEWCTBHE pacTBOpa TIJIIOKO3bI C THAPOKCUAOM
meau(Il), B3aumomelicTBue Kpaxmana ¢ MOJOM, PEUICHHE JKCIEPUMEHTANbHBIX 3amad mo TemaM «CrupThl U QeHombl», «KapOOHOBBIE KHCIOTHI.
CrnoxxHabie 3(UpbI».

A3oTcoaepikaniue OpraHu4ecKue CoeANHeHUsl.

AMUHBI — OpraHMuYecKue MpOHu3BOAHbIE amMmuaka. Kmaccupukanuss aMuHOB: anudaTHuecKue M apoMaTHYecKHe; MEepBUYHBbIC, BTOPUYHBIE U
Tpetnunbie. CTpoeHue MOJIeKy, o01ast (hopMyrna, U30Mepus, HOMEHKIIATypa U (U3NYECKUE CBONCTBA. XUMUYECKOE CBOMCTBA alln(PaTUYECKUX aMUHOB:
OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOJICCTBHE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COJIA aIKUIaMMOHHS.




AHWIVH — INIpeACTaBHTENb aMHUHOB apOMAaTHYECKOro psga. CTpoeHHMe aHWIMHA. B3anMHOE BIIMSHHE TPYNI aTOMOB B MOJIEKYJIE aHWIMHA.
OcoOeHHOCTH XMMHUYECKUX CBOMCTB aHMJIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl MOJMY4YeHUs M MPUMEHEHHE anu(aTH4ecKux aMHHOB.
ITonmy4yeHue aHMIMHA U3 HUTPOOEH30Ia.

AmuHokucnorel. HomeHkiatypa u wusomepus. OTnaenbHblE NPEACTABUTENN O-aMUHOKHUCIIOT: IUIMLMH, ajaHuH. Pu3nyeckue CBOMCTBA
aMMHOKHUCIJIOT. XMMUYECKHE CBOMCTBA AMHHOKHCIIOT KaK aM(OTEpHBIX OPraHMYECKHUX COEAMHEHHH, peakuus IOJMKOHJEHCAluu, oOpa3oBaHUE
MENTUAHOM CBs3U. buosornyeckoe 3HaueHue aMMHOKUCI0T. CHHTE3 U TMIPOIU3 NENTHIOB.

benkn kak npuponHsle noiaumepsl. IlepBuuHas, BTOpUYHAs U TpeTHUYHas CTPYKTypa OelkoB. XHMMHUYECKHE CBOMCTBAa OENKOB: T'MIPOJIN3,
JIeHaTypanus, KaYeCTBEHHBIC PEaKIK Ha OCNKH.

OKcllepUMEHTAIbHbIE METOJIbl M3YUYECHHUs BELIECTB U MX IPEBpAIllEHHUH: pacTBOpeHHe OEIKOB B BOJIE, JACHATypalus OEJIKOB IPU HArpeBaHUM,
LIBETHbIE PEAKIIMU Ha OEJIKH, pellleHHe HKCIEPUMEHTANbHBIX 3a/ad M0 TeMaM «A30TcoaepKallle OpraHudeckue coeiluHeHus» u «Pacno3HaBaHue
OpPraHUYECKUX COCIUHECHUW.

BbicokomosieKkyaIsipHbIC COCTUHEHHUS.

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSI
MoJIeKyJIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJIMMEPU3aLis U IIOJIUKOHICH AL,

[lonumepusle marepuanbl. [lmactmaccbl  (ITOJNMATWIIEH, MOJUIPONWIEH, MOJIMBUHWIXJIOPUI, IOJIUCTUPOJ, IOJIMMETUIMETAKpUiar,
NOJMKapOOHaThI, MoNIMATUIICHTepedTanar). Y Tuau3anus u nepepadboTKa IIacTUKA.

DnacToMepbl: HaTypallbHbIM KaydyK, CHHTETHYECKHE KayuykH (OyTaAleHOBBIH, XJIOPOIPEHOBBIH, H30IPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BosiokHa: HaTypabHbI€ (XJIOMNOK, IIEPCTh, MENK), HCKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO), CAHTETHUECKUE (KallPOH U JIaBCaH).

[Tommeps! ciennanbHOTO Ha3HAYEHUs (Te(II0H, KeBJap, 3JIEKTPOIPOBOASAIINE TOJTUMEPHI, ONopa3iaraeMble MOJIMMEPHI).

OKclIepUMEHTAIbHbIE METO/bl M3YYEHUS BEIIECTB U MX NPEBPALCHUNA: O3HAKOMJIEHHE C 00pa3liaMu MPUPOTHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, KAy4yKOB, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH».

PacuérHble 3a1auu.

Haxoxnaenue mMosnexynsipHOW (opMysbl OPraHUYECKOTO COEIMHEHHUS IO MACCOBBIM JOJSM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKIACHHE
MOJIEKYJISIPHOM (hOpMYJIBl OPraHMUYECKOT0 COeAMHEHH IO Macce (00bEMY) IPOLYKTOB CrOpaHMsl, 10 KOJIMUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKuuy W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (POpPMyNbl OpraHMYECKOro BEIECTBA HA OCHOBE €ro XMMHUYECKHX CBONCTB WM
CIOCOOOB MOJTyYEHHUS, ONIPEIesIEHIE O BbIX0/1a MPOIYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3N.

Peanuzanus MeXnpeAMETHBIX CBs3ed MPU M3YYEHUH OpraHuyeckod xumuu B 10 Kiacce OCyIECTBIISETCS yepe3 HMCIOJIb30BaHHE Kak OOIINX
€CTECTBEHHO-HAYUYHBIX IMIOHATHN, TaK U MIOHATUN, IPUHATBIX B OTAEJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOu1re ecTecTBEHHO-HAay4YHbIE MOHATHA: SIBICHUE, HAYYHBIH (paKkT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIaccU(uKalus, HaOIr0AeHue,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJEITUPOBAHHME.

®dusnka: mMaTepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, PHEPTeTUUYECKU YPOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSHHE
BellecTBa, (PU3NUECKHe BETUUUHBI, €IUHUIBI U3MEPEHMUSI, CKOPOCTh, SHEPIHs, Macca.

buonorusi: kineTka, opraHusM, sKocucTema, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTb, aBTOTPO(HBI M TeTepoTpO(HBIN THI NHUTAHUS,
OposxeHue, POTOCUHTE3, IbIXaHUE, OCJIKH, YTIIEBObI, )KUPbI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIUBO.




TexHoJOrNs: MUIIEBLIC IIPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IHTAaHHA, MOIOIIUEC CPCACTBA, MAaTCpHabl U3 UCKYCCTBCHHBIX MU CHHTCTHYCCKHUX
BOJIOKOH.

11 KJIACC
ObLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBBI XMMHH.

AtoM. CocTaB aTOMHBIX sifiep. XuMUUecKui aneMeHT. M3oronsl. CTpoeHne 31eKTPOHHBIX 000JI04€K aTOMOB, KBAHTOBBIE UUCIIA. DHEPreTUYECKHE
YPOBHH U IOJYpOBHU. ATOMHBIC opOuTanu. Kitaccudukarusi XaMHu4ecKuX 3JeMeHTOB (s-, P-, d-, f-amemenTsl). Pacnipenenenue 31eKTpoHOB 110 aTOMHBIM
opOuTaaM. DIIeKTPOHHbIE KOH(PUTypallUi aTOMOB 3JIEMEHTOB [1€PBOr0—4EeTBEPTOIO MEPHOOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUH, SIEKTPOHHBIE
KOH(UIypaly HOHOB. DJIEKTPOOTPULIATENLHOCTb.

[lepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux anemeHToB J[.M. MenneneeBa. CBs3b nepruoauueckoro 3akoHa u [lepuonnueckoit
CUCTEMBl XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOPHEW CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MU MIPOCTHIX M CJIOKHBIX BEHIECTB IO TPYIIIAM | IeprojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menaeneena.

Xumuueckas cBs3b. Buabl XuMUYeCKO CBS3M: KOBaJICHTHAs, HOHHAsA, MeTaJUIMYecKast. MexaHu3Mbl 00pa30BaHuUs KOBAJIEHTHON CBSI3U: OOMEHHbI I
1 JIOHOPHO-aKLIENITOPHBIN. DHEprus U AjiuHa cBsi3u. [1oyspHOCTD, HAalIPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOH cBsi3U. KpaTHbie cBsi3u. Bonopoanas
CBs3b. MEXMOJIEKYJIIPHBIE B3AUMOACUCTBHSI.

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTU aTOMOB. CBSA3b AJIEKTPOHHON CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOEHUEM (Ha ImpUMepe
COEIMHEHUH 37IEeMEHTOB BTOPOI'O IIEpUOJIa).

[IpencraBieHre 0 KOMIUIEKCHBIX coeluHeHusX. CocTaB KOMIUIEKCHOIO MOHA: KOMILIEKCOOOpa3oBarTeib, JUTraH/bl. 3HAUEHHE KOMILUIEKCHBIX
coequHeHuil. [IoHsATHE 0 KOOPAMHALMOHHON XUMHHU.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. THUIBI KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonatue o nucnepcHbIX cucremax. McruHHble pacTBOpbl. [IpenctaBieHue o KoTOMIHBIX pacTBOopax. CriocoObl BhIpaXKEHUs KOHLEHTPALMH
pacTBOpOB: MaccoBasi JOJs BEIIECTBA B pacTBOpPE, MOJISpHAass KOHUEHTpanus. HachlleHHbIE M HEHACBIEHHBIE PacTBOPBI, PACTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccudukanys u HoMEHKIIaTypa HEOPraHUYEeCKUX BELECTB. T pUBUAIbHBIC HA3BAaHUS OTJENIbHBIX MIPEICTaBUTENIEH HEOPraHUUECKHUX BEIECTB.

Knaccugukanus XuMHYeCKUX peakiuii B HEOPraHMYECKOW M OpraHMYeCKOW XMMHUHU. 3aKOH COXPAaHEHMsI MAcChl BEILECTB; 3aKOH COXPaHEHHs U
MPEBPALICHHS SHEPTUN IPU XUMHUECKHUX peakusX. TernoBbie 3pPeKThl XUMUUECKUX peakuil. TepMOXUMHUECKUE YPaBHEHUS.

CKOpOCTbh XMMHUYECKOH peakiuy, e€ 3aBUCUMOCTb OT Pa3INUHBIX (pakTOpoB. 'OMOreHHbIe U reTeporeHHble peakiuu. Karannus u kaTanu3aTopsl.

OOpaTumble U HEOOpaTUMBbIE peakuu. XUMHueckoe paBHoBecre. KoHcTaHTa xumMudeckoro paBHoBecus. DakToOpsl, BAUSIONIME HA TOJOKEHUE
XUMHUYECKOTO PaBHOBECUs: TEMIIEPATYPA, JAaBICHNE U KOHLIEHTPALMU BEIECTB, y4acTBYIOIHKX B peakuuu. [Ipunnun Jle [larense.

OnexkTponutuyeckas auccounanus. CunpHble U cnabble anekTponutThl. CreneHs auccorumanuu. Cpena BOAHBIX PacTBOPOB: KHCIOTHAs,
HelTpanbHas, menoyHas. Boroponusiii nokasarens (pH) pactBopa. 'maponus coneid. Peakiuu noHHOTO 0OMeHa.

OKHCIINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHp OKUCIeHHs. OKUCINUTENb U BOCCTAaHOBUTEND. [Iporiecchl OKUCIEHNs U BOCCTAHOBIICHHS.
Baxuelime oKMCIUTETN U BOCCTAHOBUTENN. MeTO/I 3JIeKTPOHHOTO0 OanaHca. DJIEeKTPOIU3 pacCTBOPOB M PacIljIaBOB BEIIECTB.



OKcIIepUMEHTAIbHbIE METO/Ibl H3YYEHUS BEIIECTB U UX MPEBPAIECHUN: Pa3IoKeHHE NEPOKCHIa BOJIOPOJIa B MPUCYTCTBUU KaTaln3aTopa, MOAEIH
KPUCTAININYECKUX PEIIETOK, TPOBEJICHUE PEAKLIM HOHHOTO 0OMEHA, OIPEJIEIIEHUE CPE/lbl PACTBOPOB C ITOMOIBI0 HHIUKATOPOB, U3yUEHHUE BIIMSHUS
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLMU U MOJIOKEHUE XUMUYECKOT0 PaBHOBECHSL.

Heoprannueckas xumus.

[Tonoxxenne HemeramuioB B Ilepuoamueckoil cucreme xumuueckux siaemeHToB .M. MenneneeBa 1 OCOOCHHOCTH CTPOEHUSI UX aTOMOB.
dusnuecKkue cBOMCTBa HEMETAIIOB. AJUIOTPONHS HEMETAIIOB (Ha MPUMeEpe KUCIopoa, cepsl, pochopa u yriaepoaa).

Bogopon. Ilomyuenue, ¢du3nueckue M XHMHUYECKHE CBOMCTBA: pEakIUMU C METalJIlaMd U HEMeTallslaMH, BOCCTaHOBUTEJIbHBIC CBOICTBA.
I'mapuael. TonnyuBHBIE 3JIEMEHTHI.

l'anorensl. HaxoxkneHue B mpupojae, CHOCOOBI MONydeHHs, (U3MYECKHMEe M XUMHUYECKHe CBOMCTBA. ['amoreHoBomoponsl. Baxneime
KHCIIOPOJICO/IEpPKAIIIUE COSAMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOMYYeHHs rajioreHoB. [I[puMeHeHre rajJoreHoB U uX
COCIMHECHU.

Kucnopon, o3oH. JlabopatopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MONydYeHus Kuciopona. dusnueckre M XUMHUYECKHE CBOMCTBA U MPUMEHEHUE
KHCII0po/ia ¥ 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxxnenue B mpupoe, crocoObl MonydeHus, Guzndeckue u xummuueckue cpoictra. CepoBogopon, cynbhuasl. Oxcun cepsi(1V), okena
cepbl(VI). Cepnucras u cepHast KUCIOTHI U UX coi. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IprMeHeHue cepol u €€ coeIMHEHUM.

A3zot. HaxoxeHnue B mpupojie, CriocoObl MoydeHus, (u3nuecKkue U XUMUYeckue cBorucTBa. AMMHUak, HUTpuAbl. OKCuabl a30Ta. A30THCTas U
a30THAasi KUCIIOTHI U UX coir. OCOOCHHOCTH CBOWCTB a30THOW KUCIOTHI. [IpuMeHeHne a30Ta U ero CoeIMHEeHU. A30THBIE yI0OpEHHUS.

®octhop. Haxoxnenue B mpupoje, cnocoObl monydeHus, ¢puzndeckue u xumudeckue cBoiictBa. ®ochuast u dochun. Oxcuasl ocdopa,
dbochopnas kucnora u e€ conu. [Ipumenenne pocdopa u ero coenunennii. DochopHbie yn0OpeHHS.

VYraepon, HaxoXAeHUE B MpHUpone. AJUIOTponHble Mogudpukanuu. OU3HUecKue U XUMHUYECKHE CBOWCTBA NMPOCTBHIX BELIECTB, 00pPa30BaHHBIX
yraeponoMm. Oxcun yraepona(ll), okcun yramepona(IV), yronapnas kucimora u €€ coiu. AKTUBUPOBAHHBIA yroyb, agcopouus. dymiepensl, rpadew,
yriepoaHble HaHOTPYOKH. [IprMeHeHe MPOCThIX BEIIEeCTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COSIMHEHUH.

Kpemuuii. Haxoxnenue B npupoje, cnocoObl nmoayueHusi, pusnueckue U xuMmudeckue cBoiicrBa. Oxcua kpemHus(1V), kpemHueBast KUCIIOTa,
cwinkarsl. [I[pumenenne kpeMHus u ero coeauHeHn. CTeKI10, ero nojy4yeHue, BUJIbl CTEKIIA.

[Tonoxxenne metannos B [lepuoanueckoit cucreMe XUMHUYECKUX 31€MEHTOB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 00010YEK aTOMOB METAJIIOB.
Oo6ume ¢puznyeckue cBoiicTBa MeTasioB. [lpumeHeHne MeTamioB B ObITY U TexHUKe. CIUIaBbl METAJIIOB.

DNEeKTPOXUMHUECKUH Pl HampshkeHu MeramioB. OOmue crnocoObl MONY4YeHHs METaJIOB: THAPOMETAIUIYPIUs, NHUPOMETAJLIyprus,
anekTpoMeTautyprus. [lonstue o koppo3un MetayioB. CrocoObl 3alIUTHI OT KOPPO3HH.

O6mas xapakTepuctrka MeTauioB [A-rpymnmsl [leproandeckoil CHCTEMBI XUMHYECKUX dJIEMEHTOB. Hatpuii u kanwii: mosydeHue, Gu3sndecKkue u
XMMHUYECKHUE CBOICTBA, TPUMEHEHHE ITPOCTHIX BEIIECTB U UX COEIUHEHUN.

O6mras xapakrepuctuka metamioB [IA-rpymmst [Teproandeckoit cucTeMbl XUMHYECKUX 2JIEMEHTOB. Marauii v Kajublluid: IoJydeHne, Gu3nIecKre
Y XUMHYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX coeanHeHHH. JKECTKOCTh BO/IBI U CMIOCOOBI €€ YCTpaHEeHHUS.

AnroMuHUI: nonyyeHue, GU3NYecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOT0 BEIIECTBA U €ro coelUHEeHUN. AMOTEepHBIE CBOMCTBA
OKCHJIa U TUJIPOKCH]IA ATFOMUHHSI, THIPOKCOKOMIUIEKCHI QJIFOMUHHUSL.



OO6m1ast XxapakTeprucTKa MeTaJIoB To004HBIX oarpyti (b-rpymm) [Tepuoandeckoil cHCTEeMbl XUMHUYECKUX JJIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOWCTBAa XpoMa U ero coequHeHuil. Oxcuabl u rugpokcusl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u
JUXPOMAThl, UX OKUCIUTENIbHBIE CBOMCTBA. [lonyueHue u npumMeHeHue xpoma.

dusnueckrue U XMMHYECKUE CBOMCTBA MapraHiia U ero coenuuenuil. Baxueimue coequnenus mapranua(ll), mapranuna(IV), mapranna(VI) u
mapranna( VII). [lepmanranar kanmsi, €ro OKMCJIUTEIbHBIC CBOMCTRA.

dusnueckue U XMMHYECKUE CBOMCTBA *kejne3a M ero coeauHeHu. Oxcuibl, runpokcuasl u conu xkenesa(ll) u xenesa(Ill). Ilonyuenue u
IIPUMEHEHHUE JKEJe3a U €ro CIJIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coequHeHuil. [loirydenue u npumMeHeHne Meau 1 €€ COeqMHEHUN.

[uuk: nonydyenue, Gu3Mueckue U XUMUYECKHe CBOWCTBA. AMGOTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIA IIMHKA, THIPOKCOKOMILIEKCHI IIUHKA.
[IpuMeHeHre LUHKA U €r0 COCIMHEHUM.

OKCIIepUMEHTAILHBIC METOIbI H3YUCHHS BEIIIECTB U UX IPEBPAICHHI: U3YYCHHUE 00pa3IoB HEMETANIOB, TOPEHHE cephl, pochopa, sxene3a, MarHus
B KHUCJIOPOJE, M3YUYCHHE KOJIEKUUU «MeTamibl U CIUIaBbl», B3aWMOJACHMCTBHE IEJIOYHBIX M IIEJIOYHO3EMENbHBIX METAIOB C BOAOW (BO3MOXKHO
WCIIO0JIb30BaHNUE BUICOMATEPUAJIOB), B3AUMOJICHCTBHE IIUHKA U JKeJie3a C PACTBOPAMHU KUCJIOT U IIEJIOUEH, KAYeCTBEHHBIE PEaKIIMN HA HEOPTaHUYECKHE
AQHUOHBI, KATUOH BOAOPOJA M KATHUOHBI METANIOB, B3aUMOJEHCTBUE T'HJIPOKCUIOB ATIOMUHMS U LIMHKA C PACTBOPAMH KHCIIOT U ILIEJIOYEH, pEeIIeHUE
IKCIIEPUMEHTAIBLHBIX 33114 10 TeMaM «I anmoreHsn», «Cepa u e€ coequHeHus», «A30T U (Hochop U UX COSTUHEHUN», «MeTauTbl TJIABHBIX TOIPYII»,
«MeTtamisl TOOOYHBIX MOATPYIII.

XuMHus U )KU3Hb.

Ponp xumum B obecriedeHMHM YCTOWYHMBOTO pa3BUTHs uenoBedyecTBa. [lOHSATHE O HaydyHBIX METOJaX MO3HAHMS U METOJOJIOTHH HAay4YHOTO
uccienoBanus. HaydHble MPUHIUIB OpraHU3allid XUMHAYECKOTO MPOU3BOACTBA. [IpOMEBIIIICHHBIE CIIOCOOBI TOMYyYEHUS] BAXKHEUIINX BEIIECTB (Ha
IpuMepe MPOU3BOICTBA AMMHUAKA, CEPHOUM KUCIIOTHI, MeTaHoa). [I[poMbliieHHbIe cIOCOOBI TOMyYEHUSI METAJNIOB U CILIABOB. XUMUYECKOE 3arpsi3HEHUE
OKPY>KaIoIel Cpebl U ero MociencTBus. Poiib XuMun B 00€CTICUEHUH SHEPTETHUYECKOI 0€30MacHOCTH.

Xumus U 310poBbe udenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia MCMoOab30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poib XMMUU B Pa3BUTHH
METUIIAHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTBI, TUIIEBbIE 100aBKU. Poib XuMun B 00ecriedeHny MUIIeBON OE30MaCHOCTH.

Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna 0e30MacHOro0 HMCIONB30BAHUS TPENapaTtoB OBITOBOM XUMUU B
IOBCEIHEBHOM KU3HU.

XUMHS B CTPOUTEIBCTBE: BAKHEUIIINE CTPOUTEIIbHBIE MaTepHUalIbl (LIEMEHT, OETOH).

XuMus B ceNbCKOM X03siiicTBe. OpraHuYecKrue 1 MUHEPAIbHBIE YIOOPEHHUS.

CoBpeMeHHbIEe KOHCTPYKIITMOHHBIE MaTepuabl, KpaCKH, CTEKJIO, KepaMuka. MaTepuaisl s 2JIeKTpOHUKH. HaHOoTeXHOI0THH.

Pacuérnpie 3a1ayn.

Pacuérer: Macchl BemecTBa wiM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 yUaCTBYIOIIUX B PEaKIIMH
BEIIECTB, MacChl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIIECTB HMEET MPUMECH, MacChl (00bEMA, KOIMYECTBA BEIIECTBA)
MPOJIyKTa peakiuu,
€CJIM OJHO U3 BEILIECTB JJAHO B BHUJIE PACTBOPA C ONPEACIEHHOW MAaCCOBOM J10JIei pacCTBOPEHHOTO BEILIECTBA, MACCOBOM JOJIU U MOJISIPHOM KOHILIEHTpALlUU
BEIIIECTBA B PACTBOPE, IO BBIXOA MPOAYKTa PEAKIIUU OT TEOPETHIECKH BO3MOKHOTO.

MexnpeAMeTHbIE CBSI3U.




Peanuzarus MeXnpeIMETHBIX CBSI3€H ITPU M3YYEHUHU OOIIEeH M HeOpraHUuYecKord XUMHM B 11 Kitacce OCyIIeCTBISIETCS Yepe3 MCIOIb30BaHN € KaK
O6H.[I/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/Iﬁ, TakK U HOHSITI/II>'I, IMPUHATLIX B OTACIBHBIX MMPEAMCTAX CCTCCTBCHHO-HAYYHOTI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUA: SIBJICHHE, HAY4HbIN (DaKT, TUIOTe3a, TEOPHs, 3aKOH, aHaJIN3, CHHTE3, KiIacCu(pUKalus, epUOIUIHOCTb,
HaOJI0ICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIENIb, MOACTHPOBAHNUE.

®duszuka: Marepusi, MUKPOMHUP, MaKpOMHp, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOMBI, PAAHOAKTUBHOCTh, MOJIEKYJA, SHEPTeTUYECKUI
YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA, HICaTbHBIN Ta3, QU3MUECKHUE BETMUNHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS,
Macca.

buonorus: kierka, opraHu3M, SKOCUcTeMa, Onocdepa, MeTadboIr3M, MaKpO- U MUKPORIIEMEHTBI, OCJIKH, )KHUPHI, YTIIEBOIbI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTbI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOTLINBO, PECYPCHI.

TexHoyorus: XUMHYECKAs MNPOMBINIJICHHOCTb, MCTAJUIYpTHsA, CTPOUTCIBLHLBIC MAaTCpUalibl, CEBCKOXO03SCTBEHHOE IMPpOU3BOACTBO, IMHUIICBAA
MIPOMBIIIJICHHOCTS, (hapMalleBTUYECKas IPOMBIIIIIEHHOCTh, TPOU3BOJICTBO KOCMETHUECKUX IIPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
QJICKTPOHHAsA ITPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMUHU HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

B COOTBETCTBHHU C CHCTEMHO-ICSTEIbHOCTHBIM MOJXOJ0M B CTPYKTYpE JTHMYHOCTHBIX PE3YIbTATOB OCBOCHUS Mpeamera «XHUMHsS» HA YPOBHE
cpeaHero o0iero o0pa3oBaHMs BBIICICHBI CICAYIOLUIME COCTABISIOIINE: OCO3HAHHE OOYYAOIIMMECS POCCHHCKOW TpakJAaHCKON HICHTHYHOCTH;
TOTOBHOCTh K CAMOPA3BHTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPE/ICIICHUIO; HATMYKME MOTHUBAIMH K O0YYEHUI0; TOTOBHOCTh M CIOCOGHOCTD 00YJarOIHXCsl
PYKOBOJICTBOBATHCSI IPUHSATHIMU B OOIIECTBE MPABHJIAMHU M HOPMaMH TOBEICHUS;, HATNYNE TIPABOCO3HAHHS, IKOJIOTHYECKON KYJIbTYPHI; CIIOCOOHOCTH
CTaBHTH LIEJIU U CTPOUTH )KUZHCHHBIC TLIAHBL.

JIMIHOCTHBIE PE3YIILTATHI OCBOCHUSI ITpeMeTa « XUMHUSD) OTPAXKAIOT CHOPMHUPOBAHHOCTD OIBITA TIO3HABATEILHON U MPAKTUYCCKON JIESTEIEHOCTH
00yUaroMXCcs B MPOLIECCEe pean3alny 00pa3oBaTeIbHOM NeITeIbHOCTH.

JINYHOCTHBIE PE3yIbTATH OCBOCHHS MIPpeIMeTa « XUMHUS OTPaKar0T CHOPMHUPOBAHHOCTD OIBITA TIO3HABATEILHON U MPAKTHYCCKOM JIESTEIbHOCTH
00yJaIOIIMXCsl B IPOIIECCE PeaT3aliii 00pa30BaTeNbHOM A TEBHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTHTYI[HOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKEHHUS K 3aKOHY U MPABOMOPSIIKY:;

NPEJICTABIICHUS O CONUATBHBIX HOPMAx M MPaBUJIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENbHOCTH IMPU CO3JAHUU YYEOHBIX IMPOCKTOB, PEUICHHH Y4eOHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJIHCHUH XUMHYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MIOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apI'yMEHTBI IPYTUX MPH aHATIN3E PA3INYHBIX BUIOB YUeOHO 1SS TENbHOCTH;

2) IaTPUOTHYECKOT0 BOCTUTAHUSA:

[CHHOCTHOT'O OTHOIICHHUS K HCTOPHYECKOMY M HAyYHOMY HACIICAMIO OTEYCCTBEHHOW XUMHUHU;

YBa)XEHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPHHU U MPAKTHUECKOTO MPUIIOKCHHUSI XUMHHU, OCO3HAHHUS TOTO, YTO TAHHBIC HAYKH €CTh PE3yJIbTaT
JIMTENBHBIX HAOMIOACHHH, KPOIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, OCTOSIHHOTO TPYy/a YIEHBIX M IPAKTHKOB;



MHTEpeca W IO3HABATENbHBIX MOTHBOB B MOJIYYEHHHM U TOCIEAYIOIIEM aHaiu3e WHGOpMaluu O MEepPelOBbIX JIOCTHIKEHUSX COBPEMEHHOU
OTCUYCCTBEHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHMUS;

CIOCOOHOCTH OLIEHHWBATh CUTYAllUU, CBA3aHHBIE C XUMHUUECKUMU SIBJICHUSMU, U IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

TOTOBHOCTU OLIEHMBATH CBOE MOBEACHUE U MOCTYIKH CBOMX TOBApHILEW C MO3ULUN HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IEHHOCTEH 30POBOro 1 6€30MacHOro 00pasa *KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOILLEHUS K COOCTBEHHOMY (DU3MUYECKOMY U
TICUXUYECKOMY 3710POBBIO;

coOroIeHHs TTpaBUII 0€30MacHOr0 00pallleHus C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM JKU3HH, B TPYAOBOH J€ATEIbHOCTH;

MMOHUMAHHUS [IEHHOCTHU MPABHJI UHIUBHUAYATHHOTO M KOJUICKTUBHOIO O€30MACHOTO TMOBEACHHS B CUTYAIUAX, YTPOXKAIOIIMX 3A0POBBIO M SKH3HU
JIIOJICH;

OCO3HaHUS MOCJICICTBUM U HETIPUATHUS BPEIHBIX MMPUBBIYEK (YIIOTPEOIECHUS aJIKOTr0JIsl, HAPKOTHUKOB, KYpeHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKON NESITEIbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOW M JPYrHUX BHUIAX
NEeSATEIbHOCTH;

YCTAaHOBKH HAa aKTUBHOE y4acCTHE B PEIICHUH MPAKTUYCCKUX 3a]1a4 COLUATBLHON HAIPABICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUSHHIO MPOdEeCcCHil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHU 10 XUMUH;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIUBUIYaTbHON TpaeKTOpHH 00pa3oBaHus, Oyaylieid mpodeccuu 1 peannszanuu COOCTBEHHBIX )KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEN K XMMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 9KOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTUYECKH 11€71eCO00Pa3HOT0 OTHOIICHUSI K IPUPOJIC KaK UCTOYHUKY CYIIIECTBOBAHUS KHU3HU Ha 3eMIIe;

MOHUMAaHUS TJI00ABHOTO XapakTepa YKOJIOTHUECKUX MPoOIeM, BIUSIHUS YKOHOMUYECKUX MPOILIECCOB HA COCTOSIHHUE MPHUPOJHON M COIUANBHON
Cpenpl;

OCO3HaHUs HEOOXOJUMOCTH UCTIONIB30BaHUS JOCTIKEHUN XUMUH IS PEIIEHUS] BOMPOCOB PAIIHOHATBHOTO TPUPOIOTIOIH30BaHN

AKTUBHOTO HEMPHUATUS JEHCTBUM, TPUHOCAIIUX BpEa OKpPYXKAIOUIEH MPUPOTHON Cpele, YMEHUsS MPOTHO3UPOBATH HEOIAroNnpusTHHIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUI U NPEIOTBPAIIATh UX;

HaJU4Hs PA3BUTOTO HKOJIOTHYECKOTO MBIINUICHHS, SKOJOTHYECKON KYJIbTYpPHI, OMbITA EATEILHOCTH YKOJOTUUECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B IIO3HABATEIHHOM, KOMMYHUKATUBHOMN U COLIMATBLHON MTPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSITH UJIEOJIOTUN
xemohobuu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH;



MIOHUMaHMs crielu(UKN XUMUU KaK HAyKH, OCO3HaHMA €€ poiu B (POPMUPOBAHUM PALIIOHAIIEHOTO HAyYHOT'O MBIIUICHUS, CO3/1aHUH 1IEIOCTHOTO
npeacTaBiIeHus 00 OKpYXKAloIIeM MHpE KaKk O €AMHCTBE NMPHUPOJbI U YeJOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M peuieHuu mpolieM
COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHHU JJIsI COBPEMEHHON HMBMJIM3AIMU: B €€ TYMaHHCTHYECKOW HANpPaBICHHOCTH M BaXXHOH pOJH B
CO3JIaHMM HOBOM 0a3bl MaTepUabHOM KYJIbTYpBbI, B PELIEHUH [NI00AIbHBIX ITPOOJIEM YCTOWYMBOIO Pa3BUTHS UEJIOBEUECTBA — CHIPhEBOM, YHEPI€TUUECKOI],
MUIIEBOM U HKOJIOTHUECKOW 0e30MacHOCTH, B Pa3BUTUN MEIUIMHBI, 00ECIICUEHUH YCIOBHH YCIICUIHOTO TPyJa U SKOJIOTHYECKH KOM(POPTHOH KUZHU
KaX/10T0 4IeHa 00IeCTBa;

€CTeCTBEHHO-HAYYHOW T'PAaMOTHOCTH: IOHMMAHHUS CYIIHOCTH METOJIOB IIO3HAHMS, HCIIOJIB3YEMBIX B ECTECTBEHHBIX HayKax, CHOCOOHOCTH
UCIOJIb30BaTh MOTy4aeMble 3HAHMS Ul aHAJIU3a U OOBSICHEHUS SIBICHUI OKPYXKAIOLIEro MUpa U MPOUCXOAIMX B HEM W3MEHEHUH, yMEHUs JelaTh
000CHOBAHHBIE 3aKJIIOYECHUS] HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIMXCS JTaHHBIX C LIEJIbIO MOJIyYEHHs JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSATENBHO HCIIOIB30BaTh XUMUYECKHE 3HAHUS TS PELICHHUS IPOOJIeM B PEaTbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpPECca K O3HAHUIO, UCCIIE0BATENbCKON JEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHMI0 M CaMOOOpPA30BaHMIO, K aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHWH MO XUMHUH B
COOTBETCTBHUHM C )KMU3HEHHBIMHU MOTPEOHOCTIIMU;

UHTEpeca K 0COOCHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS IIPOTPaAMMBbI 10 XUMHUHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE ISl POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXAUCHUIUTHHAPHBIEC (MEXIPEAMETHbBIE) O0IlIeHAaYUHbIE TOHATHUS, OTPAXKAIOIIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpPa U CHEHU(PUKY METOJOB MO3HAHUS, WCIIOIh3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEUIECTBO, DHEPTHs,
SBIIGHUE, TPOIIECC, CUCTeMa, HAy4YHbIH (PaKkT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeJAOBaHWE, HaONI0JIeHUEe, HW3MEpeHHe,
SKCIIEPUMEHT U ApPYyTue);

yHHUBepCalIbHbIE YUeOHbIE I1eHCTBUS (TI03HABATEIbHBIEC, KOMMYHUKATHUBHBIC, PETYIATUBHEIE), 00ecieunBaroire popmMupoBaHue GyHKIIHOHATBEHOM
IPAaMOTHOCTH U COIIMAJIbHON KOMITETEHIINH 00YyYaIOIIUXCS;

CHOCOOHOCTH 00yUaIOIINXCsl UCTIONB30BaTh OCBOCHHBIE MEXKTUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCATbHbBIE YueOHbIC IEHCTBUS
B MO3HABATEIBLHON U COLUAIBHON MPAKTHKE.

MeTtanpeamMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yUeOHBIMU MTO3HABATEIHLHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU
JEACTBUSMM.
Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS

1) 0a3oBbIe JIOTMUYECKHUE IeHCTBUSI:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEACIISTh LEU NIEITENbHOCTH, 3a/1aBas MapamMeTpbl U KPUTEPUH MX JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThl JACSITEILHOCTA C MOCTaBIECHHBIMHU
LETISIMU;

WCIMOJIb30BaTh MPU OCBOECHUHM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHHS: BBIACIATh XapaKTepHbIC MPU3HAKA TMOHATHI U yCTaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SBICHUM;



BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKALIUHN BELIECTB U XUMUYECKUX PEAKIIMA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXIEHUS (MHAYKTHBHBIC, JEAYKTUBHBIC, IO aHAJOI'MM), BBIIBIATH 3aKOHOMEPHOCTH M IPOTUBOpPEYHs B
paccMaTpUBaEMbIX SABICHHUSX, (OPMYINPOBATH BHIBOJIBI U 3AKITIOUCHUS;

IPUMEHSATH B IIPOIIEcCe MTO3HAHMS UCTIOIb3yeMble B XUMUH CUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH, TPE0OPa30BbIBATh MOJIEIIbHbIE IIPECTABICHUS —
XUMUAYECKHH 3HaK (CMMBOJ) 3JEMEHTa, XUMHUYecKas (opMmyla, ypaBHEHHE XWMHYECKOH PEaKIUu — MPU PEIICHHH Y4YeOHBIX MO3HABATENIBHBIX U
IIPAKTUYECKUX 3a/1a4, IPUMEHATH HA3BaHHbIE MOJEIJIBHBIE [TPEICTABICHMS U1 BBIABJICHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEILIECTB U XUMUYECKUX
peaKuui.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB M XUMUYECKUX PEAKLUM;

(dbopMyIHpOBaTH IETU W 33Ja4d MCCIEIOBAHUSA, MCIIOJIb30BAaTh MMOCTABICHHBIE W CAMOCTOSTENIHLHO CHOPMYIMPOBAHHBIE BOIPOCHI B KAadeCTBE
MHCTPYMEHTA [IO3HAHUS M OCHOBBI JU1s1 ()OPMHUPOBAHHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUII;

BJIQJICTh HABBIKAMU CaMOCTOSTEIBHOTO IUIAHUPOBAHMS U TIPOBEICHUSI YUCHUUECKUX IKCIIEPIMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIaTh 32
XOJIOM IpOoIiecca, CAMOCTOSATENILHO IPOTHO3UPOBATH €0 PE3yNIbTaT, POPMYIUPOBATH 000OIIEHNS U BHIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpOAEIaHHON paldoTe;

IpUOOPETaTh OIBIT YYEHUUECKON UCCIIe0BATENLCKON U IPOSKTHOM AEATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOM Y
MIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOI0B [IO3HAHHUS.

3) paGora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaluu (Hay4HO-MIOMYJISIpHAsL INTEPATYpa XUMUUECKOIO CO/IEp KaHMs, CIIPaBOYHbIE TOCOONS,
pecypcel MHTepHeTa), aHaau3UpoBaTh HWHGOPMALMIO Pa3IMYHBIX BHUJOB U (OpPM INpEACTaBICHUS, KPUTUYECKHU OLIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyIMpOBATH 3aIPOCH] ¥ MPUMEHSTH PAa3IMUHbIE METO/IbI IPU TIOMCKE U 0TOOpE HHPOPMALIMU, HEOOXOAUMOM /JIs BHIIOJIHEHUS YUeOHBIX 3a]1a4
OIPENIEIIEHHOTO THUIIA;

pUOOPETaTh OMBIT UCIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpescTaBiIeHHsI HHPOopMaluu (CXeMbl, Tpa@UKy, TuarpaMMbl, TaOJIUIbL, PUCYHKU U IPYTHE);

UCIOJIb30BaTh HAay4YHBIN SI3bIK B KauecCTBE CPEACTBA NMpH padoTe ¢ XMMHUYECKOM MHGpopMauueil: MpUMEHATh MEXIIpeIMeTHbIe (pu3nueckue u
MaTeMaTUYeCcKHe) 3HAKU U CUMBOJIBI, PopMyIibl, abOpeBUaTypbl, HOMEHKJIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPENCTBA HATJITHOCTH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

3aJ]aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/Ia€MOM TeMBbI B XOIe IMaiora U/WiH JUCKYCCHH, BBICKa3bIBaTh HJIeH, (HOPMYyIUPOBATh CBOU
MPEJIOKEHUS] OTHOCUTEIHLHO BHITIOJHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3YIbTATOB MO3HABATEIBHOM AESATENIBHOCTH, ITOJIYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMU IPU
BBITIOJTHEHUHM XUMHYECKOI0 HKCIIEPUMEHTa, TPAKTUUECKOI pabOThI 110 UCCIIE0BAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peaan3alui y4eOHOTro MpoeKTa, 1
(bopMyIMpOBaTH BBIBOBI I10 pe3yabTaTaM MPOBEIEHHBIX UCCIIEAOBAHUM MyTEM COTTIACOBAHUS MMO3UIIMI B X0/1€ 00CYX/IeHUS 1 0OMeHa MHEHHSIMH.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eliCTBUA:



CaMOCTOATENIbHO TUIAHUPOBATh U OCYHIECTBIIATH CBOIO [TO3HABATENBHYIO IEATEIBHOCTD, ONIPEAEIIss €€ Len U 3aJa4k, KOHTPOJIMPOBATh U IO MEPE
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpEJIaraeMblii alTOPUTM JCHCTBHI MPH BBHITIOJHEHUN YY€OHBIX M MCCIIEIOBATEILCKUX 3a/1a4, BRIOMpATh Hanbomee
3¢ deKTUBHBIN CIOCO0 UX pEHICHUS C YYETOM MOJTy4YeHHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILECTBIIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAaIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yabTaTHl OCBOCHUS MPOTPAMMBI 110 XUMHH Ha YIIyOJEHHOM YPOBHE Ha YPOBHE CPEJHEr0 OoOIIero oOpa30BaHMS BKIIOYAIOT
cnienupuyeckue s yueOHOTo npeaMeTa «XuMUs HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI ICHCTBHI 10 OCBOSHHIO, MHTEPIIPETALUHU U TIPE0OPa30BAHUIO
3HAHWH, BUJBI JICSITEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUH B PA3IMYHBIX YYEOHBIX CHTYalUsX, a TaKKE B PEATbHBIX
’KM3HEHHBIX CUTYAIIHUsX, CBSI3aHHBIX ¢ XUMHEH. B mporpamMe o Xumuun npeaMeTHbIe pe3yibTaThl IPECTaBICHBI 110 TOAaM H3yYeHHUS.

10 KUIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHsD» OTPAXKaroT:

c(hOPMUPOBAHHOCTH MPEACTABICHUI: O MECTC U 3HAYCHUH OPTAaHMYECKON XUMHUHM B CHCTEME €CTECTBEHHBIX HAYK U €€ POJM B OOCCIICUCHHH
YCTOHYMBOTO Pa3BUTHs YEIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTHYECKOW, SHEPreTHYECKO M NMHIIEBOH 0OE30MacHOCTH, B Pa3BUTUH MEIWIMHBI,
CO3JaHNH HOBBIX MaT€praIOB, HOBbIX HCTOYHUKOB SHCPIruu, B obecneueHnun palluOHAJIBLHOI'O MPpHUPOAOII0JIb30BaHNs, B q)OpMI/IpOBaHI/II/I MHPOBO33PCHUA
U 001Iel KyJIbTypHI YEJIOBEKa, a TAK)KE SKOJIOTHUECKH 000CHOBAaHHOTO OTHOLICHUS K CBOEMY 370POBBIO U IIPUPOTHOM Cpeae;

BJIaACHHUC CHUCTEMOM XMMHUYECKUX 3HaHI/II>'I, KOTOpas BKJIKOYACT: OCHOBOIIOJIAratOIIe IMOHATHA — XUMHYECKHI 9JICMCHT, aTOM, AP0 U DJICKTPOHHAA
o0oJiouKka aToma, s-, P-, d-aTOMHbIE OpOHTAK, OCHOBHOE U BO30YXKIEHHOE COCTOSHHS aToMa, TMOpHIM3als aTOMHBIX OpOUTaNeH, HOH, MOJICKYIa,
BAJICHTHOCTDB, 3JICKTPOOTPULATCIbHOCTb, CTCIICHb OKHCJIICHUA, XUMUUCCKasA CBA3b, MOJIb, MOJIsIpHAad Macca, MOJISIpHBIﬁ O6”I)éM, yrﬂepOZ[HbIﬁ CKCIJICT,
(byHKIMOHATBHAS TPYIIIA, PaJAUKaN, CTPYKTYpHBIE (hopMyIIbl (pa3BEPHYTHIC, COKPAIIEHHBIE, CKEJICTHBIE), N30MEPHS CTPYKTYpPHAsl U IIPOCTPAHCTBEHHAS
(reomeTrpudeckasi, ONTHYECKAs ), U30MEPHI, TOMOJIOTHYECKUH PSAJ], TOMOJIOTH, YIIIEBOAOPOIbI, KHCIOPOA- U A30TCOEPIKAINe OPTaHUIECKUE COeTNHEHUS,
MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHNUs; TEOPHH, 3aKOHBI (mepuonuveckuit 3akoH J[. . MenneneeBa, Teopus
CTpoeHUs oprannyeckux Bemiects A. M. BytnepoBa, 3akoH cOXpaHEHHS] MAacChI BENIECTB, 3aKOH COXPAaHEHUS M IPEBPAILICHHSI YHEPTUU TTPH XUMUYECKIX
PeaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJINYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUECKIE 3HAHMS, JIS)KAIME B OCHOBE TOHUMAaHUS IPUYMHHOCTH U CHCTEMHOCTH
XUMHNYECKHUX SIBJ'ICHI/If/'I; MNMpEeaACTaBJIICHHA O MEXaHU3MaX XUMHUYCCKUX peaKHI/II\/JI, TEPMOANHAMHUYCCKUX U KNHETHUYCCKUX 3aKOHOMCPHOCTAX UX IMMPOTCKAHMA,
O B3aMMHOM BJIMSIHUM aTOMOB U T'PYIIl aTOMOB B MOJIEKyJaX (MHIYKTUBHBIM U Me30MepHbIi 3¢ ¢ekTsl, opuenTantsl I u Il pona); dakromornyeckue
CBC€IACHUA O CBOI\/JICTBaX, COCTaBC, MMOJTYYCHHUHU U 0€e30I1acHOM MCIIOJIL30BAaHUHN BaKHEHIITNX OpTraHU4YC€CKUX BCIICCTB B 6I>ITy n HpaKTI/I‘IeCKOﬁ ACATCIbHOCTHU
YeJI0BEKa, OOIMX HAayYHBIX MIPUHIUIIAX XUMHUUECKOT0 MTPOU3BO/ICTBA (Ha MpUMeEpe NMPOU3BOACTBAa METAHOJIa, NEpepadOTKU HEPTH);

C(l)OpMI/IpOBaHHOCTI) yMeHI/II\/JII BBIABJIATE XapaKTCPHBIC MPHU3HAKU HOH?[TI/II\/II, YCTaHAaBJIMBATb WX B3aWMMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOUIUC
MOHATUS NPU ONMCAHUU COCTaBa, CTPOSHUS U CBOMCTB OPraHMYECKUX COCTUHEHUH;

c(OpPMUPOBAHHOCTh YMEHUH:

UCMOJIb30BATh XMMUYECKYIO CUMBOJIMKY ISl COCTABICHHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (GOpMYII
OpPraHn4Y€CKUX BECIICCTB,

COCTABIISAITh YpPaBHEHMS XUMHUECKHMX pEaKIHMi M pacKpblBaTh WX CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA IOCPEACTBOM
COCTaBJICHMSI 3JIEKTPOHHOr0 OajaHca ITUX peakiuil, peakliuii HOHHOTO OOMEHA MyTEM COCTABJIEHHUS UX MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPaBHEHMIA;

M3rOTaBJIMBATH MOJIENTH MOJIEKYJI OPTaHUYECKUX BELIECTB JJIS MIUTIOCTPALMU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;



c(OPMHPOBAHHOCTh YMEHUH: YCTAaHABINBAThH MPUHAIIC)KHOCTh H3YYEHHBIX OPTaHUYECKUX BEIIECTB 10 UX COCTaBY U CTPOCHHIO K ONIPEACTIEHHOMY
KJ1accy/Tpynie COeqMHeHNH, 1aBaTh UM Ha3BaHMA 1o cucteMarnyeckoit Homenkiatype (IUPAC) u npuBoauTh TpUBUANbHBIE HA3BAHUS IS OTACIBHBIX
NPEJICTaBUTEIICH OPraHUYECKUX BEUICCTB (3TWIICH, AlleTWIICH, TOJIYOJ, TJIUIEPUH, STHICHIJIMKOIb, (heHom, (GopManbaeruy, aneTaabIerull, aleToH,
MypaBbHHAs KHCIIOTA, YKCYCHAasi KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, MATbMUTHHOBAs KHCIOTHI, DNIMIMH, aJlaHWH, MalibTo3a, (PpyKTO3a, aHWIWH,
JTMBHHWJI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U IPYTHE);

C(bOpMI/IpOBaHHOCTB YMCHUA OIPECACIIATE BHU XHUMHUYECKOU CBSI3U B OpTraHNYCCKUX COCANMHCHUAX (KOBaJIeHTHaSI 1 MOHHAaA CBA3b, O- U TT-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSITH MOJOKEHUS TEOPUH CTPOCHHS OpraHndecKux BemecTB A. M. Byrneposa /s 00bSICHEHHS 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3NICCKHE U XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENICH PA3IMIHBIX
KJIACCOB OPTraHUYECKUX BEIECTB: AJIKAHOB, IUKIOAIKAHOB, AIKCHOB, AJIKAJIMCHOB, AIKKWHOB, apOMATHYECKHUX YIJIEBOJOPOJIOB, CIIMPTOB, albIACTHIOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, IPOCTHIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCTMHCHUH U aMUHOB, aMUHOKHCJIOT, OCJIKOB, YIJICBOJOB (MOHO-, TU- U
HOJIHC&XapI/II[OB), HWIUIIOCTPUPOBATh I'CHECTHYCCKYIO CBA3b MCXKAY HHUMU YPABHCHHAMHU COOTBCTCTBYIOHIMX XUMHUYCCKUX peaxunﬁ C HUCIIOJIB30BaHUEM
CTPYKTYPHBIX OPMYII;

C(bOpMI/IpOBaHHOCTL YMCHUA TMOATBCPKAATh HAa KOHKPCTHBLIX MNPHUMEpAX XapaKTCPp 3aBHUCHMOCTU peaKHHOHHOﬁ CHOCO6HOCTI/I OpTraHU4YCCKUX
COCJIMHEHUI OT KPATHOCTH Y THIIA KOBAJICHTHOM CBsI3H (G- U T-CBSI3U), B3AUMHOTO BJIMSIHUAS aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(OPMHPOBAHHOCTH YMEHUS XapaKTEPH30BATh UICTOUHUKH YTIIEBOIOPOTHOTO CHIPhsI (HEPTH, MPUPOTHBIN Ta3, yrojb), CIOCOOBI €r0 MepepadboTKu
Y TIPAKTHYECKOE TPUMEHEHHE IPOJIYKTOB NEPEepadOTKH;

C(bOpMI/IpOBaHHOCTL BJIAACHU S CHUCTEMOH 3HAHUU O CCTCCTBCHHO-HAYYHBIX MCTOJAaX ITO3HAHUA — Ha6JIIOI[CHI/II/I, HN3MCPCHUHU, MOJCINPOBAHNU,
IKCIEPUMEHTE (PEATbHOM U MBICIICHHOM) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

c(hOPMHUPOBAHHOCTb YMEHHUS MPUMEHSATH OCHOBHBIE OIEpAIlMU MBICIUTEIBHON NEATeIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, 0000IICHHE,
CUCTEMAaTH3alIHIO, BHISBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H — /U U3YUYEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEaKIIU;

C(l)OpMI/IpOBaHHOCTI) yMeHHfIZ BBEISIBIISITH B3aMMOCBS3L XMMHUYECKHUX 3HAHUH C HOHATHUAMU U MPEACTAaBICHUAMU APYTHUX C€CTCCTBCHHO-HAYYHBIX
MpeIMETOB i 60JIee 0CO3HAHHOTO TOHUMAaHUS CYIIIHOCTH MaTepUaibHOTO €IMHCTBA MUPA, UCIIOJIb30BaTh CHCTEMHBIE 3HAHUS 110 OPTaHNYECKON XUMHUH
JUTs1 OOBSICHEHUSI U IPOTHO3UPOBAHUS SBICHHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MIPUPOY;

c(OpPMUPOBAHHOCTh YMEHHUIA: MPOBOJUTH PACUETHl MO XUMHUYECKHUM (OpMylaM U YpaBHEHHSIM XHUMHUYECKUX PEAKIM C HCHOIb30BaHUEM
¢u3nyecKux BeIMYMH (Macca, oOBEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI IO
HAaXOXJACHUIO XHUMHYECKOH (QOpMyJbl BEIIECTBA MO H3BECTHBHIM MACCOBBIM JOJSIM XHUMHUYECKHX 3JIEMEHTOB, MPOAYKTaM CrOpaHusl, IMIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: IPOTHO3UPOBATH, AHAIM3UPOBATH M OLEHUBATH C TIO3UIIUI KOJIOTHYECKON 0€30MacCHOCTH MOCTEACTBUSI OBITOBOM U
MIPOU3BOJICTBEHHON JCSITEILHOCTH YeJIOBEeKa, CBSI3aHHOW C MepepaOdOTKON BEIIECTB, MCIIOJIB30BATh IMOYYCHHBIC 3HAHMS JUIS TPHHITHS TPAMOTHBIX
pelieHuit mpoOJieM B CUTYAIUsIX, CBI3aHHBIX C XUMHUEHH;

c(OpPMUPOBAHHOCTh YMEHHIl: CAMOCTOSATENbHO IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHI HKCHEPUMEHT (MOJIydeHHE M H3ydeHHE CBOMCTB
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIC PEAKIIMH YTIEBOJOPOIOB Pa3IUYHBIX KIIACCOB U KUCIOPOJCOJEPKAIINX OPTaHUYECKUX BEUIECTB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 33/1ad IO PACIO3HABAHWUIO OPTaHWYECKUX BEIIECTB) C COOIIOJIEHHEM MPaBHJI OE30MAacCHOTO0 OOpaleHusi ¢ BEIIeCTBAMH U



nabopaTOpHBIM  000pynOBaHKHEM, (OPMYIHPOBATh II€JIb HCCICIOBAHUS, TMPEACTABIATh B pa3IndHON (opMe pe3yabTaThl IKCIIEPUMEHTA,
aHAIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

COOIOATh TIPAaBHJIA YKOJIOTHYECKH IEIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU JCSATEILHOCTH B IENSX COXPAHEHHS CBOETO 3JI0POBBS,
OKpY>Karolle NpUpOHON Cpebl U TOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMMACHOCTh TOKCUYECKOT'O JEUCTBUS HA KUBBIC OPraHU3Mbl ONIPEAEIEHHBIX OPraHUYECKUX BELIECTB, TOHMMAsI cMbIci mokasaTens [TJIK;

aHATM3UPOBATH 11ETIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHHS PHUCK-
I10JIh34;

c(hOpPMHUPOBAHHOCTb YMEHHI: OCYIIECTBIIATH LIeJICHAIIPABICHHBIN OMCK XUMUYECKON HHPOPMAIIUU B PA3TMYHBIX HCTOYHHUKAX (HaydHas ¥ y4eOHO-
Hay4Has  JUTEparypa, CpeacTBa MaccoBod  wHbopmamuu, VHTepHET ©  JApyrue), KPUTHYECKH  aHAIM3UPOBATh  XHMHUYECKYIO
nHpOpMaIHnIo, iepepadaThiBaTh €€ U UCTIONH30BATh B COOTBETCTBHHU C IIOCTABICHHON Y4eOHOH 3a/1a4ei.

11 KJIACC

[IpenMeTHBI€ pe3ynbTaThl OCBOCHUA Kypca «O011as U Heopranudeckasi XuMHUsD OTPaXKaroT:

C(i)OpMI/IpOBaHHOCTI) HpCI[CT&BJICHHfIZ 0 MaTepuajJjbHOM CIHHCTBEC MHpPA, 3aKOHOMCPHOCTAX W IIO3HABACMOCTU SIBIICHUI npupoanl, 0 MCCTC U
3HAYEHUU XHMHH B CHCTEME €CTECTBEHHBIX HayK M €€ polid B 00ECeueHHUH YCTONYHMBOTO DPAa3BUTHUS, B PEIICHUU MPOOJIEM HKOJIOTHYECKOH,
3H€pF€TI/I‘-I€CKOI71 nu HHIHCBOﬁ 6630HaCHOCTI/I, B Pa3sBUTUH MCIOWULUHLI, CO3JAHWHN HOBBIX MATCPHAJIOB, HOBBIX HMCTOYHHWKOB J3HCPIruu, B oOecrieueHn 1
paIMoOHAaIBLHOTO MPUPOIOIOJIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KyIbTyphl YEJIOBEKa, a TaKXKe DKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIQ/ICHUE CUCTEMOM XUMUYECKUX 3HAHUI, KOTOPast BKIIOYAET: OCHOBOIIOJIATAIOIIHE TOHATUS — XUMUYECKHI JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
JNIEKTPOHHAsI 000JI0OUKa aToMa, S-, P-, d-aTOMHBIE OPOUTAIIH, OCHOBHOE U BO30YKIAEHHOE COCTOSTHHS aTOMa, THOPU/IM3allis aTOMHBIX OpOUTAaJIe, NOH,
MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPUILIATEIHHOCTh, CTENIEHh OKUCIICHUS, XUMUYecKasi CBsI3b (KOBaJCHTHAs, MOHHAs, MeTallIndecKasi, BOAOPOIHAA),
KpucTaJlJIn4eCKas peméTKa, XUMHYCCKas pC€aKkuus, paCTBOp, SJICKTPOJIUTHI, HEBJICKTPOJIUTEI, JJICKTPOJIUTUYCCKA JUucConuanus, CTCIICHb JUCCOIAINU,
BOJOPOJHBINA MMOKa3aTelb, OKUCINUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(PPEKT XUMHUYECKOW PEeaKiuu, CKOPOCTh XMMHUYECKON pPEaKIH, XUMUYECKOE
paBHOBECHE; TECOPUU U 3aKOHBI (TEOpHUs SJIEKTPOJUTUUECKOW Ouccolualuu, nepuoandeckuii 3akon J[.M. MenpaeneeBa, 3aKOH COXpaHEHHS] MACCHI
BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHHS YHEPTUU MTPU XUMUYECKUX PEaKIUAX, 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIHUX Macc),
3aKOHOMCPHOCTH, CHUMBOJIMUECKHH SI3BIK XUMHHU, MHUPOBO33ZPCHYCCKUC 3HAHHWA, JICKAIIHWEC B OCHOBC IMOHHMMAHUA MNPUYNHHOCTH H CUCTEMHOCTHU
XUMUYECKUX SIBJICHHUI; COBPEMEHHBIE MPEACTABICHHUS O CTPOCHHUM BEUIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM MU HAJMOJIEKYJISIPHOM YpPOBHSX;
MMpEaACTaBICHUA (6] MEXaHU3Max XUMHWYCCKUX peaxunﬁ, TEPMOANHAMHUYCCKUX
Y KUHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O XUMUYECKOM PaBHOBECHH, PACTBOpPaX M JUCIIEPCHBIX cUCTeMaX; (aKTOJIOTHUECKUE CBEICHHUSI O
CBOMCTBAxX, COCTaBe, MOJy4YEHUU U OE30MaCHOM HCIOJB30BAHWU BaKHEHUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON NeSTENbHOCTH
YeNoBeKa, OOIMX HAYYHBIX MPUHITUIAX XUMHUECKOTO MPOU3BOICTBA;

CCbOpMI/IpOBaHHOCTB yMeHI/II\/’IZ BBIABJIATh XapPaKTCPHBIC NPU3HAKU HOHHTI/Iﬁ, YCTaHABJIMBATb UX B3aMMOCBA3b, UCIIOJbB30BATH COOTBETCTBYIOIINEC
MOHATHUSA MPU ONMCAHUHN HEOPTAHMYECKUX BEIIECTB U UX MPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUS MCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISi COCTaBleHUsI (DOPMYJI BELIECTB M ypaBHEHUI XMMUYECKUX peaklui,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCIBHBIX BEIECTB;



C(OPMHUPOBAHHOCTb YMEHHUSI ONPEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCIIEHUS] XUMUUYECKHX 3JIEMEHTOB B COEAMHEHUSX, BUJl XUMHUUECKOH CBS3U
(xoBaJIeHTHAas, MOHHAs!, METAJUINYECKasi, BOJOPO/IHAsS), TUIl KPUCTAIIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

C(OPMHUPOBAHHOCTb YMEHHsI OOBSACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJAa XMMHUYECKOH CBA3M W THUINA KPUCTAIIMUECKOW PELIETKH,
OOMEHHBII U JOHOPHO-AKIICIITOPHBIN MEXaHU3MBI 00pa30BaHUS KOBAJICHTHON CBSI3H,

c(OPMHUPOBAHHOCTh YMEHUH: KJIACCU(PHULIUPOBATh: HEOPraHMUECKUE BEIIECTBA IO X COCTaBY, XUMUUYECKHE PEaKLUH 0 pa3IUuYHbIM IIPU3HAKAM
(4ucy M COCTaBy pEarupyrouIfX BEIIECTB, TEINIOBOMY 3P (EKTy peaklnu, U3MEHEHUIO CTENEHEW OKHCICHHS JJIEMEHTOB, 0OpaTMMOCTH, Y4aCTHIO
KaTaJn3aropa U Jpyrue); CaMOCTOSATENIbHO BEIOUPATh OCHOBAHUS U KPUTEPUH Il KJIaCCU(DUKALIMU U3ydaeMbIX BEILECTB U XMMUYECKUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI INepuoandeckoro 3akona J[. V1. MenzaeneeBa u JeMOHCTPHPOBATh €0 CUCTEMATH3HPYIOLIYIO,
OOBSICHUTEINIbHYIO U IIPOTHOCTUYECKYIO (DYHKIUMY;

C(OPMHUPOBAHHOCTb YMEHH: XapaKTEpU30BATh JICKTPOHHOE CTPOCHUE aTOMOB M HOHOB XMMHUYECKUX 3JIEMEHTOB [1€PBOr0—4ETBEPTOrO IEPUOJIOB
[Mepuoanyeckoii cucrembr J[.M. MenpeneeBa, UCIONb3ysl MOHITUS «IHEPIETHUSCKHE YPOBHU», «IHEPreTUYCCKUE MOJIYPOBHM», «S-, P-, d-aTOMHbIC
opOuTaIN», KOCHOBHOE M BO30YKAEHHOE SHEPreTUYECKHE COCTOSTHUS aTOMa»; O0BSICHATh 3aKOHOMEPHOCTH U3MEHEHHU S CBOICTB XUMHUECKUX 3JIEMEHTOB
U X COCIMHEHMU 1o nepuoaam u rpymnnam llepunonnueckoi cucremsl Jl. M. MenaeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE
CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OpMHPOBAHHOCTH YMEHUN: XapaKTepU30BaTh (onuceIBaTh) oOmiue XUMUYECKHE CBOMCTBA BEILECTB Pa3InYHBIX
KJIACCOB, ITOATBEPXKIATh CYLIECTBOBAHME I'€HETUYECKOM CBSI3U MEXIy HEOPraHMYECKMMH BELIECTBAMM C ITOMOLIBI0 YPaBHEHUIN COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIIUI;

C(OPMHUPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM COCTABIIEHUS 3JEKTPOHHOTO
OanaHca 9TUX peakluii; peaknii HOHHOrO OOMEeHa ITyTEM COCTABIICHHS UX TOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH; pEeaKIuil THAPOIIN3A; peaKIIui
KOMILIEKCO00pa30oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U aJTFOMUHUSA);

c(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMUYECKUX pEaKkUUd ¢ y4ETOM HX IHEPreTUUYECKUX XapaKTepUCTHUK,
XapakTep U3MEHEHHs CKOPOCTH XMMUYECKON PEaKIMU B 3aBUCIMOCTH OT Pa3JInYHbIX (PAKTOPOB, a TAK)KE XapaKTep CMELICHNUS XUMHUECKOTO PAaBHOBECHS
10/ BIUSIHUEM BHEIIHUX Bo3jaelcTBuil (mpunuun Jle Hlatense);

Cc(OPMHPOBAHHOCTh YMEHUS XapaKT€pPU30BaTh XMMHUUYECKUE PEaKIUH, JeXallde B OCHOBE MPOMBIIIJIEHHOTO IOJIyYeHHs] CEPHOM KHCIIOTHI,
aMMHaKa, o0II1e HayyHble IPUHIUIIBI XUMUYECKUX MPOU3BOJICTB; 11€71€c000pa3HOCTh MPUMEHEHHSI HEOPTaHMYECKHUX BEILECTB B IPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0NIb3a;

c(OpMHUPOBAHHOCTbH BIIAJICHUSI CUCTEMOM 3HAHUI 0 METOJaX HAyYHOTO TO3HAHUS SBJIEHUHN IPUPObI — HAOII0JeHIE, U3MEPEHNE, MOJIEIINPOBAHUE,
HKCHEPUMEHT (pealbHbIi M MBICICHHBIHN), UCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs NPUMEHSTbh 3TH 3HAHHUS INPH 3KCIEPHUMEHTATIbHOM
UCCJIEIOBAaHUM BEIIECTB M JJIs1 OOBSCHEHUS XMUMHMUECKHUX SIBJICHUH, MMEIOIIUX MECTO B IPUPOJE, NPAKTHUUECKON IEsTeIbHOCTH YeloBEeKa M B
[IOBCEIHEBHOM KU3HHU,

c(OPMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XMMHUECKHUX 3HAHUHN C MOHATHSAMH M TNPEACTABICHUSAMH JIPYTHX €CTECTBEHHO-HAayUHBIX
MPeIMETOB JUIst 00Jiee 0OCO3HAHHOTO TOHMMAHHUS MaTepUaIbHOIO €TUHCTBA MHPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PAcCUEThl: C HCIIOJIB30BAHUEM IMOHSITHM «MaccoBas [0Ji1 BELIECTBA B PacTBOPE» M «MOJIApHAs
KOHIIGHTPALIMS»; MacChl BEIIeCTBA WM 00bEMa rasza 1o U3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIUH
BELIECTB; TEIUIOBOTO 3¢ (deKTa peakiyu; 3Ha4eHHs] BOJAOPOJHOrO MOKa3aTessi pacTBOPOB KHUCIOT M IIeNouel ¢ M3BECTHOW CTENEHBIO JHUCCOLMAIlUY;



Macchl (00bEMa, KOJTMYECTBA BELIECTBA) MPOYKTa PEAKIINH, €CIIH OHO U3 HCXOIHBIX BEIIECTB IAaHO B BUJIE PACTBOPA C ONIPENeNEHHON MacCOBOI Aoei
PacTBOPEHHOTO BELIECTBA WK IaHO B U30BITKE (MMEET IPUMECH); JOJIM BBIXOA IPOJYKTa PEaKLu; 00BEMHBIX OTHOLIEHUH Ia30B;

cOpPMUPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IUIAHMPOBATh U MPOBOJUTH XUMUYECKUI HKCIIEPUMEHT (IIPOBECHNE PEaKIUii HOHHOTO OOMEHa,
MOJITBEPK/ICHUE KAaUeCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIECTB, ONPEACICHUE CPEAbl PACTBOPOB BEUIECTB C MOMOINBIO MHIMKATOPOB, H3yUCHHE
BIIMSIHUS PA3IMUHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKkIiy, peIIeHne SKCIePHUMEHTAIBHBIX 3a7a4 1Mo TeMaM «Metamns» 1 «Hemeramis) ¢
co0JII0IeHrEM TTpaBHIT 0€30IaCHOTO OOPAIIEHHS C BEIIECTBAMU U JIAOOPATOPHBIM 000pyA0BaHHEM, (POPMYINPOBATH LENIb HCCIEIOBAHNUS, IPEICTABIIAT
B Pa3IMYHOM (hopMe pe3ysbTaThl IKCIIEPUMEHTA, AHAJTM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHUH: COONIONATh MpaBWIIA MMOJB30BAHHMS XUMHUYECKOW IMOCYAOH M J1abopaTOpHBIM 000pyIOBaHHMEM, OOpAaIICHUs C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIHSIMHU IO BBIIOJTHEHHIO JIAOOPATOPHBIX XUMHUUYECKHUX OIBITOB, SKOJOTHYECKH 11€1eCO00pa3HOro IMOBECHNUS B
OBITY M TpPYIOBOH AEATEIBHOCTH B LENSAX COXPAHEHHS CBOETO 370POBbS, OKPYKAIOIIEH MPUPOAHOW Cpeasl M JIOCTIDKEHHS €€ YCTOMYMBOTO
pa3BHUTHUS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JCHWCTBHS Ha JKMBbIC OPraHU3Mbl ONPEICICHHBIX HEOPTaHMYECKUX BELICCTB, IMOHMMAsi CMBICI
mokazareis ITJK;

cOpPMUPOBAHHOCTH YMEHUI1: OCYIIECTBIISITH LIEJICHANPABICHHBIN ITOUCK XUMUYIECKOM MH(POPMAIMH B Pa3JIMYHBIX HCTOYHUKAX (Hay4Has U y4eOHO-
HaydHas JMTepaTrypa, CpEeICcTBa MaccoBoil wuHpopmauuu, VHTepHET W JApyrue), KPUTHYECKH aHAIU3UPOBATh XHMMHUYECKYI0 HH(MOpPMALHIO,
nepepadaTbIBaTh €€ M NCIOIH30BATh B COOTBETCTBHUH C TIOCTABICHHON Y4eOHOH 3a/1a4ei.
TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl KonnuecTBo yacos OneKTpoHHbIE (HUPPOBHIE)
n/m Bcero KontposibHbIe [IpakTuueckue 00pa3soBaTeIbHBIC PECYPCHI
paboTHI paboThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
1.1 TIlpeamer oprannyeckoit XuMuu. TeopHs CTpoeHUs 8 bubmuoreka [JOK
opranuveckux coeauHenuit A. M. Bytneposa https://m.edsoo.ru/d69df650
Hroro mo pazueny 8
Paznes 2. Yriesogopoasbl
2.1 TlpenenbHBIE YIIEBOIOPOIBI — ATKAHBI, ITMKIOATKAHBI 5 bubnmnorexka HOK
https://m.edsoo.ru/d69df650
2.2 HenpenenbHble yIIeBOAOPOAbL: AJIKEHBI, aTKaAUEHBI, aIKUHbl 14 1 bubmmoreka [JOK
https://m.edsoo.ru/d69df650
2.3 Apomarudeckue yriieBOJIOpOJIbI (apeHbI) 8 bubmmoreka [JOK
https://m.edso0.ru/d69df650
2.4 TlpupoaHble HCTOYHHUKH YTJIEBOAOPOAOB U UX repepadoTka 4 bubmmoreka [JOK

https://m.edsoo.ru/d69df650
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2.5 TanoreHnpou3BOAHBIE YIIIEBOJIOPOIOB

Uroro no pazaeny
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. ®eHon

3.2 KapOOoHWIBbHBIC COCTMHCHUS: aTbJICTUIBI M KETOHBI.
Kap6onoBsie kucnotsl. Croxubie 3Qupbl. Kupb

3.3 VYraeBonsl

Hroro no pazneny
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus

4.1 AwmuHbl. AMUHOKHCIIOTEL. beku

Hroro no paszueny
Pa3pnen S. BeicokoMoJIeKy I pHBIE COCIUHEHUSA
5.1 BbIcOKOMONEKYISIpHBIE COSTUHEHHS

Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
11 KJIACC

Ne HanmenoBanue pa3nesnoB 1 TEM IPpOrpamMMsl
n/n

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

1.1 Crpoenue atoma. [lepuonnueckuii 3akoH u [lepuonudeckas
cucteMa xuMudeckux snemenToB [[. . Meneneesa

1.2 CrpoeHnue BemecTBa. MHOTOOOpasne BEIIECTB

KonnuectBo yacoB

Bcero KonTtpomnbHbie [IpakTuueckue
paboThI paboThI
4 1
35
11 1
21 1
9 1
41
12 1 2
12
6 1
6
102 3 6

KonmyectBo yacoB

Bcero KoHTtposbHbIE [IpakTnueckue
paboThI paboThI

11 1

DnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTenbHbIE PECYPCHI

bu6nuoreka [IOK
https://m.edsoo.ru/d69df650

bu6nmoreka [IOK
https://m.edsoo.ru/d69df650
bubnnoreka IIOK
https://m.edso0.ru/d69df650

bubmuorexa [JOK
https://m.edsoo.ru/d69df650

bubnnoreka IIOK
https://m.edso0.ru/d69df650

bubmorexa [JOK
https://m.edsoo.ru/d69df650

DnexTpoHHbIE (U POBHIE)
o0pazoBaTeNbHbIE PECYPChI

bu6nuoreka [IOK
https://m.edsoo.ru/2dd57f24
but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Ne
/o

HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbI

1.3 Xwumudeckue peakiuu

Uroro no pazaeny
Pasznen 2. Heopranuueckasi Xummusi
2.1 Hewmeramisl

2.2 Merawisl

Htoro no pazneny
Pa3zgen 3. XuMus u :Ku3HbL
3.1 Meroanl TO3HAHUS B XUMHUU. XAMHUS U KU3HD

Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No

/1

Tema ypoka

1 IIpenmer u 3Hau€HHE OPraHUYECKON XUMUH,
IpeJCcTaBIeHne O MHOIr000Opa3uK OpraHnYeCKUX
COCIMHEHUN

2  DJEKTPOHHOE CTPOCHHE aToMa yriepoja (OCHOBHOE H
BO30YKAEHHOE COCTOSIHS ). BaeHTHBIE BO3MOKHOCTH
aToMa yriepoja

3  Xwummuueckas CBS3b B OPraHWYCCKUX COCTMHCHUSX.
Mexanu3mbl 00pa30BaHUS KOBAJICHTHOU CBSI3HU, CIIOCOOBI
pa3pbiBa CBs3e

KomuuecTBo vacoB OnekTpoHHBIE (IUPPOBHIE)

Bcero KontposbHbIe [IpakTnueckue 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
19 1 3 bu6nuoreka [IOK
https://m.edsoo.ru/2dd57f24
39
31 1 3 bu6nuoreka [IOK
https://m.edsoo.ru/2dd57f24
23 1 2 bubnnoreka IIOK
https://m.edsoo.ru/2dd57f24
54
9 bubmuorexa [JOK
https://m.edsoo.ru/2dd57f24
9
102 4 8

DJEeKTpOHHBIE UPPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

KonuuectBo wacoB Jata

Bcero Konrtpomeubie Ilpaktnueckne H3YICHUA

paboThI paboThI
1 bu6mmoreka [IOK
https://m.edso00.ru/3686e6f5
1 but6mmorekxa [JOK
https://m.edsoo.ru/Oce6fd4c
1 but6mmorexa [JOK

https://m.edsoo.ru/8d39f5¢c8


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC
/1 Bcero Kontposnbubie Ilpaktuueckne H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
4 Teopust cTpoeHUsI OPraHUYECKUX COEAUHEHUN A. M. bubmuoreka [IOK
Bytaeposa https://m.edsoo0.ru/9e595ch8
5  Buabl uzoMepuu: CTpyKTypHas, IpOCTPaHCTBEHHAS. bubmuorexa [JOK
DJeKTpOHHBIC 3P PEKTH B MOJICKYJIaX OPraHHYECKUX https://m.edsoo.ru/b0e61661
COCTUHEHUN
6 IIpencraBieHue o KIaccU(PHUKAIIUN U CUCTEMATHUYECKAs bu6mmoreka [JOK
Homenkiarypa (IUPAC) opranndeckux BEIIeCTB https://m.edsoo.ru/c212dd21
7 Kiaccudukanms peakiinii B OpraHMYeCKON XUMUU bubnuorexa [JOK
https://m.edsoo.ru/ba5706aa
8 Cucremaruzamnus u 0000IIEHAE 3HAHUNA 10 TEME bu6mmoreka [JOK
https://m.edsoo.ru/87a37cab
9  AJkaHBI: TOMOJIOTHYECKHH psifl, 00mas popmyia, bubnuorexa [JOK
HOMEHKJIATYypa M U30MEPHs, JICKTPOHHOE U https://m.edsoo.ru/25a14636
POCTPAHCTBEHHOE CTPOCHUE MOJICKYII
10 ®dwusnyeckre U XUMUYCCKHE CBOMCTBA aJIKaHOB bu6mmoreka [IOK
https://m.edso0.ru/3137711c
11 HaxoxzaeHue ankaHoB B mpupoje. CriocoObl nmoyueHus u bub6nuorexa [IOK
NPUMEHEHHE aJTKaHOB https://m.edsoo.ru/259b0a5b
12 TuxmoankaHsl: o0mias Gopmysa, HOMEHKIATypa u bubnnorexa [JOK
U30MEpHUsI, 0COOCHHOCTH CTPOCHUS U XUMUYECKUX https://m.edso00.ru/156730d2
CBOICTB, CITOCOOBI OJyYEHUSI U IPUMEHEHUE
13 Pemenne pac4€THBIX 3a/1a4 Ha OIpEeIICHIE bubnnorexa [JOK
MOJIEKYJISIPHON (hOPMYJIIbI OPraHUYECKOTO BELIECTBA MO https://m.edsoo.ru/bf84d8eb
MacCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB, BXOISIIHNX B €T0
cocraB. CucremaTu3aius u 0000IIeHIE 3HAHUI TI0 TeMe
14 AJxeHBI: TOMOJOTHYECKH psifl, 0O1as ¢popmyina, bu6mmoreka [JOK

HOMEHKJIATypa, IEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue MoseKy. CTpyKTypHas ¥ LIUC-TPaHC-U30MEPHS
QJIKEHOB

https://m.edsoo.ru/273b0ale


https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

/o

15

16

17

18

19

20

21

22

23

24

25

26

27
28

Tema ypoka

Pu3nyecKue 1 XMMHUYECKHE CBOMCTBA alkeHOB. [IpaBuio

MapkoBHHUKOBA
CrniocoOblI Noy4eHus U IpUMEHEHHE aJIKeHOB

[Ipaktuyeckas padora Ne 1 mo teme "[lomydenue sTuieHa

Y U3yYEHHE €ro CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha OINpe/ieJICHIE
MOJICKYJISIPHOUM (POPMYJITBI OPTaHHYECKOTO BEIIECTBA

AJnKkaueHsl: cOnpsHKEHHBIC, U30JIUPOBAHHBIE,
KymynupoBaHHble. OCOOEHHOCTH ANEKTPOHHOTO
CTPOEHUSA

XUMUYECKUE CBOWCTBA CONMPSKEHHBIX JTUECHOB
CniocoOblI MosTy4eHus U IpUMEHEHUE alIKaIueHOB

AJKMHBI: TOMOJIOTUYECKHH psal, oOmas hopmyra,
HOMEHKJIaTypa, YJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII, PU3NIECKHE CBOHCTBA

XHUMHUYECKUE CBOMCTBA aJIKMHOB
KauecTBeHHBIE peakIui Ha TPOWHYIO CBA3b
CrniocoOblI MostydeHus: U NpUMEHEHUE alIKUHOB

Perienue 3a1a4: pacu€Thl M0 YpaBHEHUIO XUMHUYECKOM
peaKiuu

Cucremarusanys 1 0000IeHNe 3HAHUHN 110 TEME

ApeHBbI: TOMOJIOTHYECKUH psifl, 001Ias hopmyna,
HOMEHKJIaTypa. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE

1

paboThI

KonunuecTBo yacos
Bcero Konrtpombsubie IlpakTrueckue H3YICHUA

paboThI

DIEeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHbIE PECYPChHI

bubmuoreka [JOK
https://m.edsoo.ru/21069ccd

bu6mmoreka [JOK
https://m.edso0.ru/665dc058

bubmuorexa [JOK
https://m.edsoo.ru/0941eed8

bubmuoreka [JOK
https://m.edsoo.ru/e9ea9921

bu6mmoreka [IOK
https://m.edso00.ru/04298c0a

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bubmuorexka [JOK
https://m.edso0.ru/1aa81660

bu6mmoreka [IOK
https://m.edsoo.ru/68b6cc4c

bu6mmoreka [IOK
https://m.edso00.ru/23493a93

bu6mmoreka [JOK
https://m.edsoo.ru/7b1c48da

bu6mmoreka [IOK
https://m.edsoo.ru/a6f9alea

bubmuorexa [JOK
https://m.edsoo.ru/5db8e526

bu6mmorekxa [{JOK
https://m.edsoo.ru/a92a7094


https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

/o

29

30

31

32

33

34

35

36
37

38

39

40

41

42

Tema ypoka

CTPOEHHUE MOJIEKYII OEH30J1a U TOIyoa, UX (hu3ndecKue
CBOMCTBA

XHUMHYeCKHEe CBOMCTBA ApPCHOB: pC€aKIH 3aMCHICHUA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIMU IPUCOCIUHEHNUS,

OKHCJIEHHE T'OMOJIOI0OB O€H30J1a
Oco0EHHOCTH XUMHYECKUX CBOHCTB CTHUpPOJIa

Pemenue pacuéTHbIX 3aa4 Ha ONpE/IEICHUE
MOJIEKYJISIPHOM (hOPMYJIbI OPIraHUYECKOTO BELIECTBA

CriocoObl IMOJIYy4CHHA U IPUMCHCHUC apCHOB

TI'enermueckas cBI3b MCKAY pa3IMYHbIMU KJIaCCaMH
YrieBogopoaoB

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
CucreMmarusanus 1 0000IeHNE 3HAHUH 110 TEME

[Ipupoansiii ra3. [lonytHble HeQTAHBIE ra3bl
KameHHbI# yrosib ¥ NpoIyKThl €ro nepepadboTku

Hedtb u ciocobs! e€ nepepabotku. [Ipumenenue
IPOJYKTOB NepepadboTKu HepTH

['eneTndeckas cBsI3b MEXKIY Pa3IMYHBIMH KJacCaMu
YTJI€BOJOPOAOB

lManoreHonpoun3BoIHbBIE YTIIEBOAOPOJIOB: SJIEKTPOHHOE
CTPOCHHUE; PEAKIINH 3aMEIIEHHUS TaIoreHa

JericTBue mienodei Ha TaJIOr€HIPOU3BOHBIE.
BzanMonelicTBue quraaoreHaaIKkaHOB C MArHUEM U
LIUHKOM

CuctemaTtuzanus 1 0000IIeHNE 3HAHUH 110 Pa3Iery
"Vranesonopoast"

paboThI

KonunuecTBo yacos
Bcero Konrtpombsubie IlpakTrueckue H3YICHUA

paboThI

DIEeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHbIE PECYPChHI

bu6mmoreka [JOK
https://m.edsoo.ru/ad44alae4
bubmuorexa [JOK
https://m.edsoo.ru/a44alae4
bubmuoreka [JOK
https://m.edsoo.ru/d5018a54
bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

bubmuoreka [JOK
https://m.edsoo.ru/6f717d09

bu6mmoreka [IOK
https://m.edso0.ru/69b3398b

bu6mmoreka [JOK
https://m.edso0.ru/21f9de78

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6mmorekxa [{JOK
https://m.edsoo.ru/20e89f22


https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

/o

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Tema ypoka

KonTpomnpHas padota o Teme "YriaeBomopoas"”

[penenbHbIe OHOATOMHBIE CITUPTHI: TOMOJIOTHUYCCKHI
psin, obmas hopMyIia, CTpOCHHE MOJICKYJI, U30MEpHS,
HOMEHKJIaTypa, Kjiaccudukanus, GU3n4ecKue CBONCTBA

XVMHYECKUE CBOWCTBA IIPEIENIbHBIX OJHOATOMHBIX
CIIUPTOB

CnocoObl MOJIY4CHHA U MPUMCHCHUC OAHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHS,
0COOCHHOCTH (PU3NYCCKUX U XUMHUYECKUX CBOWCTB

MHoroaToMHEIE CIIUPTHBL: 3TUJIICHTJIMKOJIb U TJIMLECPUH, UX
Q)HSHHGCKI/IG 1 XMMHYECKHE CBOMCTBA

Crioco0bI nostyyeHust 1 IPUMEHEHNE MHOT0aTOMHBIX
CIIUPTOB

@DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE CBOWCTBA.
TokcnynocTs (heHona

XumHuueckue cBoiicTa (eHoma
Crioco0bl ToTydeHust U mpuMeHeHue GheHona

[IpakTuueckas padora Ne 2. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "CrnupTel U (peHobI"

Cucremarusanus 1 0000IeHNEe 3HAHUH 10 TEME

AnbJeruibl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBI; TOMOJIOTHYECKUE PSI/IBI, O0IIast
dbopMmyna, n3oMepusi U HOMEHKIIaTypa

AnbIerupl ¥ KeTOHBI: (PU3UUECKUEe CBOMCTBA; PEaKIINU
PUCOEANHEHUS

paboThI
1

KonunuecTBo yacos
Bcero Konrtpombsubie IlpakTrueckue H3YICHUA

paboThI

DIEeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHbIE PECYPChHI

bubmuoreka [JOK
https://m.edso0.ru/95¢9e298

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

bu6mmoreka [JOK
https://m.edsoo.ru/26ee34fe
bu6mmoreka [IOK
https://m.edso0.ru/484100000000000
bubmuorexa [JOK
https://m.edsoo.ru/c2c788b2
bu6mmoreka [IOK
https://m.edsoo.ru/ee4d84aa
bubmuorexka [JOK
https://m.edsoo.ru/d12e567d
bu6mmoreka [IOK
https://m.edsoo.ru/2ce726f8
bu6mmoreka [JOK
https://m.edsoo.ru/037ca5f9
bu6mmorexa [IOK
https://m.edsoo.ru/c77ddf4c
bu6mmoreka [JOK
https://m.edsoo.ru/fd0ced09
but6mmorexa [JOK
https://m.edsoo.ru/1810ch9b

bubmuorexa [JOK
https://m.edsoo.ru/b139beaa

bu6mmoreka [JOK
https://m.edso0.ru/c887425c


https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC
/1 Bcero Kontposnbubie Ilpaktuueckne H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
57 Peakiuu OKUCIEHUS U KAUECTBEHHBIE PEAKIIUU bubmuoreka [IOK
aNbIETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CnocoOsI moy4YeHus anbJAeTHI0B U KETOHOB bu6mmoreka [JOK
https://m.edsoo.ru/520d1c51
59 OnHOOCHOBHBIC IIPECITbHBIE KAPOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOCHHS UX MOJICKYJI https://m.edsoo.ru/fecOb113
60 W3omepus u HOMEHKJIATypa KapOOHOBBIX KUCIOT, UX bubnnoreka [JOK
¢pu3nyeckue cBoiicTBa https://m.edsoo.ru/700cc87b
61 XwumMuueckue CBOWCTBA MPENSIbHBIX OJHOOCHOBHBIX bu6mmoreka [IOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
62 OcobeHHOCTH CBOWCTB MypaBbUHOU KHUCIIOTHI. bubnuoreka [IOK
MHoroo6pasue KapOOHOBBIX KHCIOT https://m.edsoo.ru/bb31be71
63 OcoOeHHOCTH CBOMCTB: HEMPEACIbHBIX U APOMATUIECKUX bubmmorexa [IOK
KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX https://m.edso00.ru/83a08773
kuciot. [IpencraBureny BICIIMX KapOOHOBBIX KHCIOT
64 TloHsTHE O IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT bubnuoreka [JOK
https://m.edsoo.ru/0d162d9d
65 CrocoObl nosyyeHus 1 IpUMEHEHUE KapOOHOBBIX KUCIOT bub6nuorexa [IOK
https://m.edsoo.ru/7¢065c9d
66 CioxabIe 3QUPHI: TOMOJOTHYESCKHH Psif, 00IIas bubmmoreka [JOK
bopmyna, u3oMepus 1 HOMEHKIJIaTypa https://m.edsoo.ru/adfffe6d
67 dusnueckue U XMUMUYECKHUE CBOMCTBA 3(UPOB bub6nuorexa [IOK
https://m.edsoo.ru/ad6b94b2
68 Pemenue pacu€THBIX 3a7a4: M0 YPaBHEHUIO XUMUIECKOM
pEaKIuu, Ha OmpeeNIeHue MOJICKYIIPHON (HOpMYITBI
OpPTraHUYeCKOTO BEIeCTBA
69 IlIpaktudeckas padora Ne 3. Pemenue 1 bubmmoreka [JOK

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "KapOoHoBbIe
kucaoThl. CroxHble 3pupsr”

https://m.edso0.ru/486671fb


https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

No Tema ypoka KonnuectBo wacoB Hara DIEeKTpOHHBIE UPPOBHIC
/1 Bcero Konrtposbubie Ilpaktuueckue H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

70

71

72

73

74
75

76

77

78

79

80

81

82

83

XKupsr: crpoenne, GU3NIECKUE U XUMUYECKHE CBOWCTBA
(rumponus)

Oco0eHHOCTH CBONCTB JKUPOB, COEPIKAIIUX OCTATKU
HEIPEACIIbHBIX )KUPHBIX KUCIOT. JKupsl B ipupoe

Mpgi1a kak coJIM BBICIIIUX Kap60HOBLIX KHCJIOT, UX
Moroiee nericteue. [ToHsITHEe 0 CHHTETUYECKUX MOFOIINX
cpenctax (CMC)

['enernueckas cBS3b yIiaeBOJOPOAOB U
KHUCIIOPOJICOIEPKAILUX OPTaHUYECKHUX BEIIECTB

Pacu€tbl o ypaBHEHUSM XUMHUYECKUX PEaKIIUn
Cucremarusanusa 1 0000IIIeHIE 3HAHUHN 10 TEME

OO01mast XapaKTepUCTHKA YTJIEBOJAOB U KJIACCH(PUKAIUS
YIJIEBOAOB (MOHO-, JIM- ¥ TIOJINCAXaPH/IbI)

Momnocaxapubl: (pu3nuecKrue CBOMCTBA U HAX0XKICHUE B
npupoje

[IpumeHeHue rioKo35bl, €€ 3HaU€HNE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

Jucaxapuabl: caxaposa, MajabTO3a U JIAKTO34.
Haxoxnenue B npupoie v IpUMEHEHNE JUCaXxaprui0B

[Honucaxapuasl: cTpoeHUE MaKPOMOJIEKYI, (PU3UUECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

[Tonsitue 06 HCKYCCTBCHHBIX BOJIOKHAX

Pemenne PACUCTHBIX 3aaa4 Ha ONPEACTICHUC TO0JIN
BbIXOJa IMMPOAYKTA PCAKIIUU OT TCOPCTUUCCKU
BO3MOXHOT'O

CuctemaTtuzanus 1 0000IIeHNE 3HAHUH 110 Pa3Iery

bubmuoreka [JOK
https://m.edsoo.ru/a19c5b98
bu6mmoreka [JOK
https://m.edsoo.ru/b0331922
bubmuorexa [JOK
https://m.edso0.ru/3c566565

bu6mmoreka [IOK
https://m.edso00.ru/56790c96

bubmuoreka [JOK
https://m.edsoo.ru/f8eaf2eb
bub6mmoreka [IOK
https://m.edsoo.ru/7a9693al
bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d
bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d
bu6mmoreka [JOK
https://m.edsoo.ru/eb0384e7
bu6mmorexa [IOK
https://m.edsoo.ru/72a04508
bu6mmoreka [JOK
https://m.edso00.ru/6216e766
but6mmorexa [JOK
https://m.edsoo.ru/7fde47ef

bu6mmorekxa [{JOK
https://m.edsoo.ru/08d4364c


https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c

Ne Tema ypoka KonunuecTBo yacos Hata DneKTpoHHbIE HU(POBBIE
/I Bcero Konrtpombsubie IlpakTrueckue H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
84 KonrponwsHas padora o teme "Kucmopoacoaepxarine 1 bubnmoreka [JOK
OpraHu4ecKue CoeauHeHHs " https://m.edso0.ru/42c6678e
85 AwmuHbI: KiIaccuduKanys, CTPOCHUE MOJIEKYII, 001Iast bubmuorexa [JOK
dbopmyia, u3oMepus, HOMEHKIAaTypa U (U3NICCKHE https://m.edsoo.ru/efa7e6ca
CBOMCTBA
86 XwuMuueckue CBOMCTBA alM(PaTUHICCKUX aMHUHOB bubmuoreka [JOK
https://m.edsoo.ru/1bc5cf80
87 AHWIMH: CTpOEHUE aHWINHA, 0COOCHHOCTH XUMHUYECKUX bubnuorexa [JOK
CBOWCTB aHHUJIMHA https://m.edsoo.ru/39cd21f1
88 CnocoObl nomyyeHus ¥ MpUMEHEHHEe aaupaTHIeCKUX bubnunoreka [JOK
aMHHOB https://m.edsoo.ru/eal38763
89 AMHMHOKHCIIOTBI: HOMEHKJIATypa U U30MEPHSI, bubnuorexa [JOK
¢dusndeckue cBorcTBa. OTHENbHBIC TPEICTABUTEIIN 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
90 XwuMmuueckue CBOMCTBA AMHMHOKHCIIOT, UX OHOJIOTHYECKOE bu6mmoreka [IOK
3HaYeHUE aMUHOKHUCIIOT. CUHTE3 U TUAPOIIU3 TICTITHIOB https://m.edsoo.ru/77df705a
91 benku Kak NpUPOIHBIE TIOJIUMEPHI; CTPYKTYphI OETKOB bub6nuorexa [IOK
https://m.edso0.ru/429e9899
92 XwuMmuueckue CBOMCTBa OEIKOB bu6mmoreka [IOK
https://m.edsoo.ru/6237306d
93 AB3otcoaepkalue reTeporuKINIeCcKie COeTUHEHUS. bubnunoreka [JOK
HykenHOBBIE KUCIIOTHI: COCTAB, CTPOCHHE H https://m.edsoo.ru/521d1431
Ouosoruveckas poib
94 TIpaktuyeckas pabora Ne 4. Pemenue 1 bu6mmoreka [JOK
IKCIIEPUMEHTAIBHBIX 33][a4 1Mo TeMe "A30TcoepiKarine https://m.edsoo.ru/8e3c02d1
OpraHUYecKHue coequHeHus"
95 Ilpaktuueckas pabora Ne 5. Pemenue 1 bubmuorexa [IOK

SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo Teme "Pacnio3naBanme
OpPraHMYECKUX COSAUHEHUN"

https://m.edsoo.ru/bde3fdf6


https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

/o
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97

98

99

100

101

102

Tema ypoka

KonTtponbHast pabora o Teme "A3oTcoaepikarime
OpPraHUYeCKHE COCTUHEHUS"

OCHOBHBIC TTIOHATHS XUMHUH BBICOKOMOJICKYJIAPHBIX
COGI[I/IHGHI/II\/JI N MCTOABI UX CUHTE3a —II0JIMMCPU3al A U
IMOJIMKOHACHCAaIUA

IInacTmacchl. yTI/IHI/ISaHI/IH n nepepa60TKa IJ1aCTUKa

DacToOMEphl: HATYPATbHBIA CHHTETUYECKUE KayUyKH.
Pesnna

Bonokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJII/IMepI)I CIICIHUAJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padbora Ne 6. Pemenue
9KCHEPUMEHTAJIbHBIX 3ajiau 1o TeMe "Pacno3HaBanue
IJIACTMAcC ¥ BOJIOKOH"

O0600mIeHre U cuCTeMaTU3alusl H3Y4YeHHOTO MaTeprasa
110 TeMe "BBICOKOMONEKYIIIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC
Ne Tema ypoka

n/m

1  Arom. CocTaB aTOMHBIX sifiep. XUMHUYECKHUH 371E€MEHT.
H3oTonsl

2  CtpoeHmue 3IEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC
yucna

3  Knaccudukanus XuMUYIECKUX JIEMEHTOB (s-, p-, d-, f-
JJIEMEHTHI)

4 PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM OpOUTAIISIM

KonnuecTtBO yacoB

Jara

Bcero Konrtpombsubie IlpakTrueckue H3YICHUA

102

Bcero Konrtponbnsie Ilpaktnueckne H3YICHUA

1

paboThI
1

paboThI

KomnunuectBo yacos

paboThI

paboTsl

DIEeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHbIE PECYPChHI

bubmuoreka [JOK

https://m.edsoo.ru/ce561bc7

bu6mmoreka [JOK

https://m.edsoo.ru/7aa63ebd

bu6mmoreka [JOK

https://m.edsoo.ru/82242e0f

bu6mmoreka [IOK

https://m.edso00.ru/246103ec

bubmuorexa [JOK
https://m.edso0.ru/5963a601

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [IOK
https://m.edsoo.ru/6a22b1e8

JlaTa

DJEeKTpOHHBIE UPPOBBIE

o0Opa3oBaTeNIbHbIE PECYPCHI

bubanoreka LIOK
https://m.edsoo.ru/59c112ee

bubnunorexa LIOK
https://m.edsoo.ru/b4d9fffa

but6mmorexa [IOK
https://m.edsoo.ru/61294af9

bu6nunorexa LIOK
https://m.edsoo.ru/f5f750fe


https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe

10

11

12

13

14

15

16

17

Tema ypoka

DJEeKTPOHHBIE KOH(PHUTypallud aTOMOB JIEMEHTOB B
OCHOBHOM M BO30YX/IEHHOM COCTOSIHUU

DJIEKTPOHHBIC KOHPHUTypaIlMA HOHOB.
DIEeKTPOOTPULIATETLHOCTh

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xuMu4Yeckux djemMeHToB 1. Y. MenaeneeBa, CBA3b C
COBPEMEHHOM TeOpuel CTpOEHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMM IIPOCTHIX U CIOXKHBIX
BEILECTB 110 TpyMNIaM U Ieproaam

CucreMmarusanus U 0000IIEHUE 3HAHUN 10 TEME

Buasl xumMuueckoit cBs3u. MexaHu3mbl 00pazoBaHMs
KOBAJICHTHOM CBA3U. BonopoaHas cBsa3b. MeKMOIEKYIISIPHBIE
B3aMMOJEICTBUSA

BaneHTHOCTE M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b

3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX T€OMETPHUUECKUM
CTPOCHHUEM

[IpencraBieHnst 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
THUIBI KPUCTAIVIMYECKUX PELIETOK U CBOMCTBA BELLIECTB

[Tonsatue o nucnepcHbix cucremax. [IpeacraBnenue o
KOJUTOUTHBIX PacTBOPax

WUctunnsie PaCTBOPLI: HACBINICHHBIC U HCHACBINICHHBIC,
pPacTBOPUMOCTL. KpI/ICTaJ'IJ'IOFI/I)IpaTBI

CriocoObI BbIpaXKeHUsI KOHIIEHTPALUN pacTBOPOB

Pemenne 3amay ¢ ucnosp30BaHNEM NOHATHHA "MaccoBasi I0JIs

pacTBOpEHHOrO BenlecTa", "MoJIsIpHas KOHIIEHTparus'"

paboThI

KonunuecTBo yacos
Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/8149e846
but6mmoreka [IOK
https://m.edsoo.ru/a0764b24
bubnunorexa LIOK
https://m.edso0.ru/16957c01

bubmnoreka IIOK
https://m.edsoo.ru/f8468927

bubmnoreka IIOK
https://m.edsoo.ru/8fad2942

bubnuorexa [JOK
https://m.edsoo.ru/5a8072af

bubmmorexa [JOK
https://m.edsoo.ru/3d2ca093

bu6nuorexa [IOK
https://m.edsoo.ru/8c66b12a
bubanoreka LIOK
https://m.edsoo.ru/e167635b
bu6nuorexa [IOK
https://m.edsoo.ru/da2c70e4
but6mmorexa [IOK
https://m.edsoo.ru/e9ccdd8d
bubnunorexa LIOK
https://m.edsoo.ru/328e653a
bubanoreka LJOK
https://m.edsoo.ru/785e0ab4


https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

/o

18

19

20
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22

23

24

25
26

27

28

29

30

Tema ypoka

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
Cucremaruzanus 1 00001IeHUE 3HAHUH 110 TeMe

KonTtponsnast padora no temam "CtpoeHue aToma.
ITepuonnueckuii 3akoH u [lepronuueckas cucrema
xumuyeckux aemeHToB /. 1. Menneneesa", "Ctpoenue
BelecTBa. MHOrooOpasue BemecTn"

Knaccudukanus XuMHUeCKUX peakivii B HEOpraHM4eCKOo! 1
OpPraHWYECKON XUMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB;
3aKOH COXPaHEHHs U MPEBPAICHHS SHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

TernoBbie 3 GEKTH XUMUYECKUX PEaKIUii.
Tepmoxumuyeckne ypaBHEHUS

Breruucnenus mo YpaBHCHHUAM XHUMUYCCKUX pCaKI_II/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKopoCTh XMMHUYECKOHN peaklny, €€ 3aBUCUMOCTb OT
pa3nnyHbIX (akTopoB. KaTanus u kaTamu3aTopbl

I'omoreHnnsie n FETCPOrcHHBIC pCAKIINN

[Ipaktuueckas pabora Ne 1 mo Teme "BiusHue pa3mu4HbIX
(GhaKkTOpOB HA CKOPOCTh XUMHUYECKOM peakiun"

OOGparumbie 1 HEOOpATUMBIE PEaKIIUU. XUMHUECKOE
paBHOBecCHE

[IpakTuyeckas padora Ne 2 o teme "BinusHue pazinyHbIX
(GhakTOpOB Ha MOJIOKEHNE XUMHIECKOTO paBHOBECHS"

DnekTponuTHdeckas aucconnanus. CuiabHbIC U cadbie
31eKTpoJuThl. CTENneHb JUCCOLMAIITN

HNonnoe npoussenenue Bobl. Cpeaa BOJHBIX paCTBOPOB.
Bomoponnsriii mokazarens (pH) pactBopa

Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

1

KonnuecTtBO yacoB

paboThI

paboThI

Jara

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/bf9e108d
but6mmoreka [IOK
https://m.edsoo.ru/8d2c6a3a
bubnunorexa LIOK
https://m.edsoo.ru/70a60aa4

bubmuorexa [JOK
https://m.edsoo.ru/6335cdd2

bubmnoreka IIOK
https://m.edsoo.ru/d1db86da

bubmuorexa [JOK
https://m.edsoo0.ru/87b13954

bu6nuorexa [IOK
https://m.edsoo.ru/1facaldl
bu6anoreka LIOK
https://m.edsoo.ru/30952f9b
bubnunorexa LIOK
https://m.edsoo.ru/3bf34el7
but6mmoreka [IOK
https://m.edsoo.ru/5f766bdf

bubmuoreka [{OK
https://m.edso0.ru/3966ca89


https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
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35
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38

39

40

41

42

43

44

Tema ypoka

I'maposns coneit. Peakuuu, npoTekaromuye B pacTBOpax
JEKTPOIIUTOB

[TpakTrueckas padora Ne 3 mo Teme "XUMHUYECKHUE PEAKIINH B

pacTBopax 3JIeKTPOJIUTOB"

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. Baxkueliue
OKHCJIUTEIN U BOCCTAHOBUTENH

Merton 37eKTpOHHOTO (3JIEKTOHHO-HOHHOT0) OanaHca
DJEKTPOIU3 PaCTBOPOB U PACIIAaBOB BEIIECTB
Penienue 3a1a4 pa3inyHbIX THIIOB

Pemenue 3a1a4y pa3nuIHBIX TUIIOB

Cucremaruzanusa 1 0000II[eHIE 3HAHUHN 110 TEME
"Xumuueckue peakiuu"

KontponbHas padota o Teme "XumMudeckue peakiuu"

[Tonmoxenune Hemerauios B [lepuoanueckont cucreme
xuMuueckux semeHToB . . MenzeneeBa u ocobeHHOCTH
CTpoeHHUs ux aToMoB. Du3nyeckue CBOKWCTBA HEMETAIIIOB
AmoTponusi HeMeTauioB (Ha MpUMepe KUCIOPO/ia, CEPHI,
dbocdopa u yriaeposa)

Bomopon: monydenne, puzndeckue 1 XMMUIECKHE CBOMCTBA.

I'mopuaet

lanmorensl: HaXOXIEHHUE B MIPUPOJIE, CIOCOOBI TOTYUCHHSI,
bu3HYecKre U XUMHUYECKHE CBOMCTBA
l'anorenoBomopoasl. Baxkuelime Kucaopoicoaepxxaiimue
COEIMHEHUS TAJIOT€HOB

1

1

paboThI

KonunuecTBo yacos
Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/09d5a9bd

but6mmoreka [IOK
https://m.edsoo.ru/2e3daeb0
bubnunorexa LIOK
https://m.edso0.ru/56226060
bubnuoreka [IOK
https://m.edsoo.ru/fb691387
bubnunoreka LIOK
https://m.edso0.ru/93fb97d2
bubmuoreka [IOK
https://m.edsoo.ru/5a859d16
bubnunoreka LIOK
https://m.edsoo.ru/5afa265d
bu6nmorexa LIOK
https://m.edsoo.ru/c161eb85
bu6anoreka LIOK
https://m.edsoo.ru/a8a0a930

bubnuoreka [{OK
https://m.edsoo.ru/8ca2dcad

bu6nmorexa LIOK
https://m.edsoo.ru/ef92c91c
but6mmorexa [IOK
https://m.edsoo.ru/0aa8f613
bubnunorexa LIOK
https://m.edsoo.ru/4e223795
bubanoreka LJOK
https://m.edsoo.ru/6b3255e6


https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6

No Tema ypoka KonnuectBo wacon Hara DIEeKTpOHHBIE IU(PPOBHIC
/I Bcero Kontponbhbie IlpakTrdeckme H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
45 JlabopaTopHbI€ U IPOMBIIUIEHHbBIE CIOCOOBI MOTYUYEHUS bubmmoreka [JOK
rajoreHoB. [I[puMeHeHHe raloreHOB U UX COEAMHEHUI https://m.edsoo.ru/6971aca4
46 IIpaktuueckas padota Ne 4. PereHue 3KCriepuMeHTaTbHBIX 1 bubnuotexa [JOK
3amad o teme "Tanorens"” https://m.edsoo.ru/8b26fecd
47 Kucnopon: nabopaTopHbIE U TPOMBIIIICHHBIE CITOCOOBI Bu6muoteka [JOK
OJay4YeHus, PU3NIECKUE U XUMUYEeCKHe CBOHCTBA. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHeHne Kuciaopoaa u 030Ha
48 Oxcuasl U IEPOKCUIBI bubmuorexa [IOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a/1a4 pa3IMvIHBIX THIIOB bu6nuorexa [IOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: HaxOXKICHHE B IPUPOJIE, CIIOCOOBI TIOTyUYCHHUS, bubnuoreka [IOK
bu3nyecKrue 1 XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/46afael6
51 CepoBopopo, cynbdusl bu6nuorexa [IOK
https://m.edsoo.ru/7c875999
52 Kucnopoaconepxkamme coeuHeHus cepbl. OCOOCHHOCTH bubnuotexa [JOK
CBOWCTB CEpHOMN KUCIIOTbI https://m.edsoo.ru/8cfa2548
53 [IIpaktuyeckas pabora Ne 5. PemieHue skcrepuMeHTaIbHbBIX 1 bu6muoreka [JOK
3aga4 1o Teme "Cepa u e€ coenuHeHus" https://m.edsoo.ru/0Oafb05e4
54 A30T: HaXOXXJIEHHE B MPUPOJIC, CITOCOOBI MOTyUCHHUSI, bubnuotexa [JOK
¢du3nueckre U XMMUYECKHe CBOWCTBA. AMMUAK, HUTPU/IbI https://m.edsoo.ru/badd2255
55 Kucnopoacoaepxkamue coeuaeHus azota. OCoOeHHOCTH bu6muoreka [JOK
CBOWCTB a30THOW KHCIIOTHI https://m.edsoo.ru/e2965afe
56 IlpumeHeHHe a30Ta ¥ €0 COCAMHEHUH. A30THBIE YIOOpSHHUS bu6muoreka [JOK
https://m.edsoo.ru/129f5059
57 ®ochop: HAXOXKACHUE B IPUPOJIE, CIOCOOBI MOTyYSHHUS, bubmuoreka [IOK
dusnueckue u XuMuueckre cBoiicta. ochust u Gpochun https://m.edsoo.ru/9a6b43ec
58 Oxkcuasl pochopa, hochopcomepxkaniue KucIoTsl. Cosn bubnuotexa [JOK

dbocdopHOIi KHCTOTHI

https://m.edsoo.ru/c7a2d429


https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
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Tema ypoka

[Tpumenenne dpocdopa u ero coequnenuii. ochopHsie
yao0peHus

[IpakTrueckas padota Ne 6. Penienne skcriepuMeHTAIBHBIX
3aga4 1o Teme "A30T u pocdop u ux coeguHeHU"

VYraepoa: HaX0XIEHUE B IPUPOJIE, ATUIOTPOIIHBIE
MoaupUKauy; GU3NYECKUe U XUMUUYECKHE CBOMCTBRA,
IPUMEHEHNE

Oxkcua yrnepona(Il), okcun yrinepona(IV), yroiasnas kuciora
u e€ com

Pemenue 3amau Ppa3JINYHbIX TUIIOB

KpeMmuuii: Haxox/1eHue B Ipupoe, Crioco0bl MOIyyeHus,
du3nueckue 1 XMMUYECKHE CBOWCTBA

Oxkcun kpemuus(I1V), kpeMHueBas KUCI0Ta, CUIIMKATHI

[Ipumenenne kpeMHus u ero coenuHeHuid. CTekso, ero
IIOJIy4YEHUE, BUJIBI CTEKIIA

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Cucremarusanus U 0000IeHNE 3HAHUN IO TEME
"Hemeramisr"

Kontponbnas padota o teme "Hemeramibr"

AHanu3 pe3yiabTaToB KOHTPOIBHON paOOTHI, KOPPEKITHS
OLINOOK

[Tonoxenue metamios B [lepuoguueckoil cucreme
XUMHYECKHX 3JIeMeHTOB. OcOOEHHOCTH CTPOSHUS
AJIEKTPOHHBIX 000I0YEK aTOMOB METAIJIOB

1

1

paboThI

KonunuecTBo yacos
Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/a218070a

but6mmoreka [IOK
https://m.edsoo.ru/8175ac3f

bubnunorexa LIOK
https://m.edsoo.ru/1eb19f%e

bubnunoreka LIOK
https://m.edsoo.ru/dba58adf
bubnuoreka [{OK
https://m.edsoo.ru/6029b609
bubnunoreka LIOK
https://m.edsoo.ru/143558ab
bubnuoreka [{OK
https://m.edsoo.ru/3170e7bl
bu6anoreka LIOK
https://m.edsoo.ru/393cdacO
https://m.edsoo.ru/5823cefh
bu6anoreka LIOK
https://m.edsoo.ru/b624f801
bubnmorexa LIOK
https://m.edsoo.ru/6e864db5
bu6anoreka LIOK
https://m.edsoo.ru/d0484c76
bubnunorexa LIOK
https://m.edsoo.ru/2b7e9510
bubanoreka LJOK
https://m.edsoo.ru/9839c16¢c


https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c

/o
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73

74

75

76

77

78

79

80

81
82

83

84

Tema ypoka

Ob6ume ¢usznyeckue cBoiictBa MetawioB. [Ipumenenue
METAJJIOB B OBITY M TEXHHKE

Cmnael MetaiuioB. Kopposus Meramios
Pewienne 3ama4 pa3an4HbIX TUIIOB

DNEKTPOXUMHUYECKUN Psiji HalpsbKeHUH MeTaiioB. Oomue
CIOCOOBI MOTYYECHUSI METAJIJIOB

OO61as xapakTepucTika MeTauioB [A-rpynmsl
[Ieproauueckoii cUCTEMBbl XUMUUYECKUX 31€MEHTOB. Hatpuit
U KaJIMi: morydeHue, Gu3n4eckue 1 XUMHYECKHe CBOMCTBA,
IIPUMEHEHNE IIPOCTBIX BEILECTB U UX COCAUHEHUN

O61mas xapaktepucTuka MetamioB [IA-rpymmbl
[lepronnueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB. Marnui
U KaJbIHii: nmonydyeHue, Gu3nyecKkue 1 XuMHUIEeCKIe
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTMHEHU

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AJNIOMMHUI: TIOTydeHue, (PU3NYeCKre U XUMHUUECKUe
CBOMCTBA, IPUMEHEHNE

AM@oTepHbIe cBONCTBA OKCHIA U THJIPOKCH/]IA AIFOMUHMS,
TUPOKCOKOMIIJIEKCHI aJIFOMUHUS, X IPUMEHEHUE

Pemenune 3amau Pa3JINYHBIX TUIIOB

[IpakTuyeckas pabora Ne 7. PemeHune skcriepuMeHTaIbHbBIX
3a1a4 1o teme "MeTasuibl INIaBHBIX noArpymnm"”

OO61as xapakTepucTHKa MeTau1oB mo0ouHbIX noarpyni (b-
rpynn) [leprogudeckoii CUCTEMbI XUMUYECKUX 3JIEMEHTOB

dusnyeckue U XMMHUYECKHE CBOMCTBA XpomMa U €ro
CO€,ZI[I/IH€HI/H>'I, X IPpUMCHCHUC

KonnuecTtBO yacoB

Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

paboThI

Jara

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/51dac9d3
but6mmoreka [IOK
https://m.edsoo.ru/42b872e3
bubnunorexa LIOK
https://m.edsoo.ru/e3de37b6
bubnuorexa [JOK
https://m.edsoo.ru/94eb377a
bubmnoreka IIOK
https://m.edsoo.ru/e12c26b3

bubnuorexa [JOK
https://m.edsoo.ru/7c3e49c0

bu6anoreka LIOK
https://m.edsoo.ru/c74bfae9
bu6nuorexa [IOK
https://m.edsoo.ru/0e79b266
bubanoreka LIOK
https://m.edsoo.ru/5d12d318

bubnunorexa LIOK
https://m.edsoo.ru/27a4af43
but6mmoreka [IOK
https://m.edso00.ru/610d7431

bubmuoreka [{OK
https://m.edsoo.ru/9911bef3


https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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95

96

97

98

Tema ypoka

Baxneiimme coequnenus Maprasna. [lepmanranar kanus,
€r0 OKHUCIIUTENbHBIE CBOWCTBA

du3nyecKue 1 XUMHYECKUE CBOICTBA Kelle3a U €ro
coequHeHuil. [lonyyeHrne u NnpuMEHEHHE CIIaBOB JKeJe3a

duznueckre 1 XUMUYECKHE CBOVCTBA MEJIU U €€
COCIMHEHUH, UX TIPUMEHECHHE

duszndyeckre U XUMHUUECKHE CBOMCTBA OWHKA U €ro
COGI[I/IHGHHfI, X NPUMCHCHHUC. FI/IZIpOKCOKOMHJIeKCI)I IIUHKa

[Ipaktrueckas padota Ne 8. Perienue sxcrepuMeHTaIbHbIX
3a/a4 1o Teme "Mertauibl HOOOYHBIX HOArpymI”

Pemenue 3amau Ppa3JINYHbIX TUIIOB

O06o001IeHre U cucTeMaTU3alisl H3Y9eHHOTO MaTepHraa 1mo
teme "Metamibr"

KonTtponbHas padora no teme "MeTtasibl"

AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHS
ommrnboK
Ponb xumun B o0ecrieueHuu yCTOMUNBOTO Pa3BUTHS

yenoBedecTBa. IloHsaTHE O HAaYYHBIX MCTOAAaX UCCIICAOBAHUA
BCIICCTB

HayuHble nprHIUIIBI OpraHU3alui XUMHUYECKOTO
npou3BOCTBA. [IpoMBITIIIEHHBIE CTTOCOOBI MOTYUYESHUS
BAKHEMIINX BEILECTB

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEN CPEABI U €r0
MTOCIIEACTBHUS

XuMHus ¥ 30pOBbE YeJIOBEKa. JIekapcTBEHHBIE CPEICTBA

Xumug muid. Poap xumun B o0eciedeHud MUIeBOi
0€30I1aCHOCTH

KonnuecTtBO yacoB

Bcero Kontponbhbie IlpakTrdeckme H3YICHUA

paboThI

paboThI

Jara

DIEeKTpOHHBIE IU(PPOBHIC
o0pazoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edso0.ru/039d69c8

but6mmoreka [IOK
https://m.edsoo.ru/1b7f8741

bubnunorexa LIOK
https://m.edsoo.ru/2bc0f954

bubnuoreka [IOK
https://m.edsoo.ru/b1f2beal

bubnunoreka LIOK
https://m.edsoo.ru/a6e352ea

bubmuoreka [IOK
https://m.edsoo.ru/a8b83d83

bubnunoreka LIOK
https://m.edsoo.ru/e91fe975

bubnuoreka [{OK
https://m.edsoo.ru/83f63ea3

bu6anoreka LIOK
https://m.edsoo.ru/9ebff2fd

bu6nmorexa LIOK
https://m.edso0.ru/080fe1f0

bubnnorexa [JOK
https://m.edsoo.ru/2e45a44f

bubnunorexa LIOK
https://m.edsoo.ru/9f11bf51

bubanoreka LJOK
https://m.edsoo.ru/a6552721

bubmuoreka [{OK
https://m.edsoo.ru/1f7b5bd2


https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

No Tema ypoka KonnuectBo wacon Hara DIEeKTpOHHBIE IU(PPOBHIC

/I Bcero Kontponbhbie IlpakTrdeckme H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
99 KocMmerndeckue u napproMepHsie cpeacTBa. beitoBas xumus 1 bubmmoreka [JOK
https://m.edsoo.ru/da42d5a9
100 Xwumus B cTpoutenbcTBe. BakHelmme cTpouTeIbHbIC U 1 bubnuotexa [JOK
KOHCTPYKIIMOHHBIC MaTePHAJIbI https://m.edso0.ru/61e69003
101 Xwumus B cenbCKoM X03sicTBe. OpraHnyecKue u 1 Bu6muoteka [JOK
MHUHEpaJIbHbIE YI00pEHHUS https://m.edsoo.ru/fd39587d
102 Cucremarusanusa 1 0000I€HIE 3HAHUI 10 TEME 1 bu6nunoreka [IOK

https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET


https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

