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MNOACHUTEJIbHAS 3AIINCKA

PabGouass mporpamma 1Mo XMMHUM Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii @eneparuny», TpeOOBaHUH K
pe3yabTaTaM OCBOCHHS ¢eaepalbHOi 00pa3oBaTelbHONM TporpamMmbl cpeaHero obmiero obpazoBanus(DOIl
COOQO), mpencraBieHablx B DenepanbHOM TrocyaapcTBeHHOM oOpazoBatenbHOM cranmaptre COO, ¢ yu€rom
Konnenuuu npenopaBanusi ydyeOHOro mnpeamera «XUMHUS» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoit
Qenepauy, pean3yroluX OCHOBHBbIE 00pa30BaTENIbHBIE MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUH «CTpareruu
pa3BuTHs Bocniutanus B Poccutickoit deneparuu Ha niepuon 1o 2025 roga» (Pacmopsixenue [IpaBurenscrBa PO
oT 29.05. 2015 Ne 996 - p.).

XvMHUS Ha ypOBHE YIIIYOJIEHHOTO M3YYEHHS 3aHUMAET BaXXHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOI'O
oOpazoBanuss  ywamuxcs  10-11  kmaccoB.  M3yueHue  mpeamera,  peaqu3yeMoe B YCIOBHSX
nuddepeHIupoBaHHOTO, MPOPUIBHOTO OOyYeHHs, TPU3BAaHO OOECIeUnuTh O00IIe00pa3oBaATEIbHYIO |
OOMIEKYIbTYPHYIO OJTOTOBKY BBIITYCKHUKOB HIKOJIBI, HEOOXOAMMYIO JUIS aAaNTAlH UX K OBICTPO MEHSIOIIUMCS
YCIOBUSIM KM3HU B COLIMYME, a TaKXkKe JUIsl MPOJOJDKEHUS OOydeHHs B OpraHu3alusx MpodhecCHOHaILHOTO
00pa3oBaHus, B KOTOPBIX XUMUS SBJISIETCS OJHON U3 MPHOPUTETHHIX AUCIUIUINH.

B mporpamme mo XuMuM Ha3HaueHuE MpeaMera «XHUMHs IONYy4aeT MOAPOOHYI0 HUHTEPHpPETAIHIO B
COOTBETCTBUU € oOcHoBonojarapomuMu nojoxeHussMu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
COJlepKaHusl, pe3ylbTaToB OOydeHUs M TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIMTYCKHHKOB. CBUAETEIHCTBOM
TOMY SIBJISTFOTCSI CJIEAYIOIINE BBIMTOIHSAEMBIE TPOrPAMMOM 110 XUMHUH (DYHKITHH:

e HUH(QOPMAIIMOHHO-METOINYECKas, peanu3alusi KOTOpol oOecredyrBaeT IMOJy4eHHUE MPEICTaBICHUS O
LEJSIX, COJIepKaHuu, o0IIel cTpaTeruu 00y4eHus, BOCOIUTAHHS U Pa3BUTHs 00y4YaIOUIUXCs CPeACTBAMU
npeMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOduIIs;

® OpraHu3alMOHHO-TUIAHUPYIOLIAS, KOTOpas npeycMaTpuBaeT oTpesieNieHue: MIPUHIIUIIOB
CTPYKTYpPUPOBAaHUS W TIOCJIEIOBAaTEIIbHOCTH H3Y4YEHHUS Y4eOHOro MaTepuaia, KOJIHMYECTBEHHBIX H
Ka4eCTBEHHBIX €T0 XapaKTePUCTHK; MOAXO0I0B K (POPMHUPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTEeNbHBIX JOCTH)KEHHH OO0ydJalolMXcsi B paMKax HTOIOBOM aTTecTalMu B Qopme
€IMHOTO TOCYJAPCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4EHUS] XUMHH:

® YCTaHABIMBAaeT WHBApPHAHTHOE TIPEJAMETHOE COep)KaHue, 00s3aTenbHOE IS W3YYeHHs B paMKax
OTJENBHBIX Mpo¢uiel, MpelycMaTpUBaeT paclpellelleHue U CTPYKTYpUpPOBAaHUE €ro IO Kiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca,

e aéT NpUMEpPHOE paclpeesieHue yueOHOro BpeMEHH, PEKOMEHIyeMOT0 [T U3Y4eHHs! OT/AEIbHbIX TEM;

e [peularaeT MPUMEPHYIO IOCIEI0BaTEIbHOCTh M3Y4EHHUs y4eOHOro maTepuana ¢ y4€TOM JIOTUKU
MOCTPOCHMS Kypca, BHYTPUIIPEIMETHBIX U MEXITPEIMETHBIX CBsI3€H;

e aéT METOAMYECKYIO MHTEPIPETAINIO IIeJIel W 3aad W3ydeHHs TpeaMeTa Ha YIriayOol€HHOM ypOBHE C
y4€TOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CpEIHEro oO0Iero oO0pa30BaHUS, COJAEpKATEIbHOU
XapaKTEePUCTHKH TUIAHUPYEMBIX DPE3YyJIbTaTOB OCBOEHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTrpPaMMBbI
cpenHero oOmero oOpa3zoBaHusl (JIMYHOCTHBIX, METANPEAMETHBIX, NMPEAMETHBIX), a TaKkKe C y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENbHBIX JEHCTBHIM 0OYdaloIIerocs MO OCBOCHHUIO COJCpKaHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3UIMSIM B IMPOrpaMMe MO XUMUU MPEIyCMOTPEHa MPEEeMCTBEHHOCTh ¢ 00yUYeHUEM
XUMHUHM Ha YpOBHE OCHOBHOIO 00Iero obpazoBaHus. 3a mpeiesaMd yCTaHOBJIEHHOM MPOrpaMMOM MO XUMHH
00s13aTeNIbHONM  (MHBApUAHTHOM) COCTaBIAIOMIEH conepKaHHWs ydeOHOro mpeaMera «XUMHS» OCTaéTcs
BO3MOXXHOCTh BBIOOpa €ro BapHMATHBHOM COCTABIIIONICH, KOTOpas TOJDKHA OMPEACTSThCS B COOTBETCTBUHU C
HarpaBJIeHUEM KOHKPETHOTO MPOopuiIst 00yueHHs.

B cootBercTBUU ¢ KOHUEnTyanbHbIMH MOJ0KeHUIMH OT'OC COO 0 HazHauyeHUHU MPEAMETOB 0a30BOTO U
yrIIyOnEHHOTo YpoBHEH B cucteme auddepeHunpoBaHHOro 00yueHHst Ha ypOBHE CPEIHEro 00Iero oopazoBaHus
XUMHSI Ha YpPOBHE YIUIyOJIEHHOTO M3YyY€HHs HAMpaBieH Ha pealn3alfio MPEeMCTBEHHOCTH C IOCIEIYIOIIUM
ATANOM TMOJYYEHHUS XMMHYECKOTO 00pa3oBaHMs B paMKaxX H3yYEHHs CHEIMATIbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMHYECKHUX ITUCIHIUIMH B BY3aX M OpraHH3alUsX cpeAaHero mpodeccHoHanbHOro oopazoBanus. B aToil cBsizu
U3ydeHue mnpenMeTa «XUMHS» OpPUEHTHPOBAHO MPEHMYILECTBEHHO Ha pacIlUpeHue U yriyOJeHue
TEOPETHYECKOM M MTPAKTUYECKOMN MOATOTOBKH O0YYarOIINXCsI, BRIOPABIINX ONpeneaeéHHbIi mpodb oOydeHus, B
TOM 4YHCIE€ C TEPCIEeKTUBON TOCIEAYIOMIEro MOMyYeHHsT XUMHUYECKOro o00pa3oBaHHs B OpPraHM3ALUAX
npodeccuoHaibHOTO 0oOpa3oBanusa. Hapsimy c¢ atum, B cBere TpeboBanuit ®I'OC COO k I1utaHUpyeMbIM
pe3yabTataM ocBoeHMs (herepabHOM 00pa30BaTENbHOM MPOrpaMMBbl CpPEHETO 00LIero 0Opa3oBaHMs U3YYEeHUE
npenMera «XHUMHS» OpPHUEHTHUPOBAHO TaKXKe Ha pelleHHe 3aJad BOCHUTAHHMS M COLMAIbHOTO pPa3BUTHUA



oOyyaromuxcsi, Ha (POPMUPOBAHNE Yy HUX OOILEUHTEIICKTYaIbHBIX YMEHUN, YMEHUH paliiOHATU3aMH Y4eOHOTO
TpyZa 1 0000IEHHBIX CIOCOOOB AESITENFHOCTH, UMEIOIINX MEXAUCIUIIIMHAPHBINA, HAATIPEAMETHBII XapakTep.
CoCTaBISIFOIIMMH TIPeAMeTa «XUMHUS» Ha YPOBHE YIrIyOIEHHOTO U3YUCHUS SBIISIOTCS YTIyOIEHHBIE KYPCHI
— «Oprannueckas xumus» u «OOmast U HeopraHudeckas xumusi». [Ipu ompeneneHun MoaxoIoB K OTOOpY U
CTPYKTYpHOM OpraHu3alluy COAEpPXaHUS 3TUX KypCOB B IIPOrpaMMe IO XMMHH 3a OCHOBY IPUHSATHI MTOJIOKEHUS
®I'OC COO o paznuuusx 6a30BOT0 M YrIIyOJIEHHOTO YPOBHEH H3YyUCHHsI MPEIMETa.
OcHoBy conepkanust KypcoB «Opranuyeckast Xumusi» 1 «O0m1as 1 HeopraHuyecKasi XUMHsD COCTaBIISET
COBOKYITHOCTb IPEJIMETHBIX 3HAaHUN U YMEHHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3yuU€HHUS IpeaMmeTa. Jrta
CUCTEMA 3HAHUM IOJIy4aeT ONPEIEIEHHOE TEOPETUYECKOE JONOJIHEHHE, IO3BOJSIOLIEE OCO3HAHHO OCBOUTH
CYILIECTBEHHO O0ibIIui 00BEM (hakTOIOrMUYeckoro marepuana. Tak, Ha YriayOJaEHHOM YpPOBHE H3YYEHHUS
npeaMera o0ecrieyeHa BO3MOKHOCTh 3HAUUTEIIBHOTO YBETMYEHUSI 00bEMa 3HAaHUI O XMMHYECKUX 3JIEMEHTaxX U
CBOMCTBaX WX COEAMHEHUN HAa OCHOBE PACIIUPEHUS U YriayOJleHHs MPEeACTaBICHUI O CTPOECHUU BEIIECTBA,
XUMHUUYECKOHN CBSI3U M 3aKOHOMEPHOCTAX NMPOTEKAHMS PEaKLUil, paCCMATPUBAEMBIX C TOUKHU 3PEHUS XMMHUECKON
KMHETUKU M TepMoAuHamuku. V3ydyeHue mnepuoanyeckoro 3axoHa u llepmomumdeckoil CHCTEMbl XUMHYECKHX
DIIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX TMPEJICTABICHUSIX O CTPOCHHM aToMa.
XuMuyeckasi CBSi3b OOBSACHSETCS C TOYKH 3pEHUS DHEPreTUYECKUX H3MEHEHMH mnpu e€ oO0pa3oBaHUU H
pa3pylIeHuN, a TaKKe C TOYKH 3PEHUS MEXaHU3MOB €€ oOpazoBaHMs. V3ydeHHE THIOB PEaKIMid TOTIOIHSACTCS
dbopMupOBaHHEM NPEACTABICHUNA 00 IEKTPOXUMHUYECKHX MPOIECCax M AJIEKTPOJIM3E PaACIUIaBOB U PAaCTBOPOB
BelecTB. B Kypce oprannueckoil XuMHUM MPU PACCMOTPEHUU PEAKIITMOHHON CITIOCOOHOCTH COCIMHEHHM YICISIeTCs
ocoboe BHHMaHHE Bompocam 00 3IeKTPOHHBIX 3PQeKTax, 0 B3aUMHOM BIUSHHU aTOMOB B MOJEKylax H
MEXaHU3MaxX PeaKUni.
Oco0oe 3HaueHuEe MMEET TO, YTO Ha COJEpKaHHE KYpCOB XUMHUHU YIIyONEHHOTO YpOBHS HU3Y4YCHHS IS
KJIACCOB ompenenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY M XapakTep JONOJHEHHH K OOIIei
CUCTEME TMPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIHMSHHE CMEXHbIE NpeaMeTsl. Tak, Hampumep, B COAEPKAHUU
npeaMeTa Ui KIIacCOB XUMHUKO-(PU3NYECKOT0o Mpoduis OOIbIIOe 3HAUYCHUE OYIyT MMETh 3JIEMEHTHI Y4eOHOTO
MaTepuaia mo obuieit xumuu. [lpu n3ydennu npeamera B JaHHOM CIy4yae akIEHT OyAeT cIenaH Ha OOLIHOCTh
METOJIOB TIO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUM B XMMHUHU U B (U3UKE: ATOMHO-MOJIEKYJIApHAs TEOPHs
(MonexkynsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAHEHHUS MacChl M DHEPrHH, 3aKOHBl TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IPEICTABICHUS O CTPOSHUH BELLIECTB U IPYTOE.
B To ke Bpems B coiepXaHHH MpeAMeTa I KIACCOB XUMHUKO-OMONOrHYecKoro mpoduis Oonbiuit
yIEeIbHBIA BeC OyJeT UMETh OpraHuyeckas XuMmus. B aTom ciyuyae mpenoctaBiisieTcsi BO3MOXHOCTh JUIsl Oosee
OOCTOSITENILHOTO PACcCMOTPEHHS XMMHUYECKOM OpraHu3alMM KIETKH Kak OWOJIOTMYECKOM CHUCTEMbI, B COCTaB
KOTOPOH BXOJSIT, K TIPUMEPY, TaKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIUMUJIbI, OCJTKU, YTIEBOAbI, HYKICHHOBBIC
KUCIOTBI W japyrue. llpm 3ToM 3HaHHMA O COCTaBeé M CBOWMCTBaxX MPEACTABUTENEH OCHOBHBIX KIIACCOB
OpraHMYECKUX BEIIECTB CIYXaT OCHOBOW Ui H3Y4YEHHs] CYIIHOCTH MHpOIeccoB (HOTOCHUHTE3a, JbIXaHMUS,
MULIEBAPEHUSI.
B nnane hopmupoBaHusi OCHOB HAy4HOTO MUPOBO33PEHHUS, OCBOCHHSI OOIIEHAYUYHbIX METOAOB IMO3HAHUS U
OTIbITa TIPAKTHYECKOTO MPUMEHEHHSI HAYYHBIX 3HAHUHN U3ydeHue mpenMera «XuMHsI» Ha YriayOJIEéHHOM ypoBHE
OCHOBaHO Ha MEXIPEAMETHBIX CBA3SX C yUEOHBIMU MpPEIMETaMU, BXOJSAIIMMH B COCTAaB NMPEAMETHBIX oliacTen
«EcTecTBeHHO-HayUHBIE TTpeAMETHI», «MaTematuka u uHpopmaTukay u «Pycckuii s3bIK U IUTEPATYPay.
[Tpu u3zydenun yueOHOro npenmMera «XUMHUS» Ha YIIyOJI€HHOM ypOBHE TakKe, KaKk Ha YPOBHE OCHOBHOTO
U cpeaHero obmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3a/jadyell MEpPBOCTENCHHOM 3HAYMMOCTH SIBIISETCS
(dbopMUpOBaHHE OCHOB HAYKH XMMHHU KaK 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUYECKOM AESITENbHOCTH
4eJ0BEeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyNbTyphl. Pemienue sToil 3aiaun Ha yriyOJIE€HHOM YpOBHE
U3YYEHHUS MpeIMeTa MpenoaraeT peaan3aluio Takux 1eeH, Kak:
e (QopmupoBaHHE TPEICTABICHUI: O MaTEpPUATBLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ BeAyIlel poin
B 00ecreyeHH YCTOWYMBOIO pa3BUTHs UEJIOBEYECTBA: B PELIEHUH NPOOJIEM HKOJIOTUYECKOM,
OHEPreTHYECKON M MHUIIEBON 0E30MacCHOCTH, B PAa3BUTHHU MEIUIIMHBI, CO3JAaHMHM HOBBIX MaTEpHAJIOB,
HOBBIX UCTOYHHKOB YHEPIHH, B 00ECIIEUEHUH PALIMOHAIBHOTO TPUPOIONOIb30BaHus, B HOPMHUPOBAHUU
MHUPOBO33PEHUS M OO0IIEH KyJIbTYPhI YEIOBEKa, a TaKXKEe DKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOM cperie;

® (OCBOCHHME CUCTEMbI 3HAHMH, JISKAIIMX B OCHOBE XMMHUYECKOM COCTABIISIIOLICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa: QYHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB M TEOPUN XMMHH, COBPEMEHHBIX TIPECTABICHUN
O CTPOCHUHU BEIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAaIMOJEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX pEaKlHid, o



XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M AWCIIEPCHBIX CHUCTEMaX, 00 OOIIMX HAYYHBIX MPHHIIUIIAX
XUMHYECKOT0 TPOU3BO/ICTBA;

e (QopmupoBaHue y OOydYAIOIIUXCS OCO3ZHAHHOTO TOHUMAHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHWH Ui OOBSCHEHHS KIIOUEBBIX HJEH W TPOOJIEM COBPEMEHHOW XWUMUU, IS
OOBSICHEHUSI M MPOTHO3UPOBAHUS SIBJICHUI, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOTO
pemieHuss MpoOJieM, CBSI3aHHBIX C XHMHEH, NPOTHO3MPOBAHUS, aHAIM3a M OICHKH C MO3UIHMI
9KOJIOTHYECKON 0€30MacHOCTH MOCIEeACTBUN ObITOBOI M MPOU3BOJACTBEHHON JIEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOU C XUMHUYECKUM MTPOU3BOACTBOM, UCTIOJIIb30BAaHUEM U MEPEPaOOTKOI BEIIECTB;

e yrayOJeHue MpeAcTaBIeHUI 0 HAyYHbIX METOAaX MO3HAHUS, HEOOXOUMBIX JJIsl IPUOOpETeHHs] YMEHUI
OpPUEHTUPOBATLCS B MUPE BEIIESCTB M OOBSCHEHUS XMMHUYECKHUX SIBIICHUH, UMEIOIINX MECTO B TPUPOJIE,
B [IPAKTHUYECKOM JESITEIbHOCTU U MOBCEIHEBHON KHU3HU.

B mutane peanuzanuu mepBOOUYEPEHBIX BOCIUTATEIBHBIX W PA3BUBAIOLIMX (YHKIWN LETOCTHOH CHUCTEMBI
cpenHero oOmero oOpa3oBaHHS MPU M3YYEHHHM IMpeaMeTa «XuUMHUS» Ha YrIyOJnEHHOM YpOBHE OCO0YIO
aKTyaJIbHOCTb IPUOOPETAIOT TaKKE LENN U 3a]1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUN MPUPOBI, YBAXKEHUS K MPOLIECCY TBOPUECTBA B
00JacTH TEOPEeTHUYECKHX U MPUKIAIHBIX HCCIENOBAaHUN B XUMHUU, (HOPMUPOBAHHE MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BHUTHE MOTHUBAIMU K OOYUEHHUIO U MO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOCHHSI O0IIIEYEIOBEYECKUX LIEHHOCTEH;

® Dpa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HHTEIUICKTYAIBHBIX M  TBOPUYECKHMX  CIOCOOHOCTEH
oOydaromuxcsi, (GopMHpOBaHWE Y HHX CO3HATCILHOTO OTHOIICHUS K CaMOOOpa3OBaHUIO U
HENPEPHIBHOMY OOPa30BaHHIO KaK YCIOBHIO YCIEIIHOW NpodecCHOHATbHOW U  OOIIEeCTBEHHOM
NeSITeTbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 310pOBOM 00pase
KU3HU;

e (dopMupoBaHHE YMEHHH W HABBIKOB Pa3yMHOTO IPHPOJIONOIB30BAHMS, PAa3BUTHE OSKOJIOTHYECKON
KYJIBTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKOM 1€ TEIbHOCTH.

OOmee yMcno 4acoB, NMPETYCMOTPEHHBIX U W3YYEHHUs XMMHUHM Ha YriyOJEHHOM YPOBHE CpEIHEro oOIlero
obpazoBanusi, cocrabisetr 204 gacoB: B 10 xmacce — 102 ygaca (3 gaca B Hexnento), B 11 kmacce — 102 yaca (3
yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI OPraHUYeCKO XUMMH.

[Tpeamer 1 3HaUEHHE OPTaHUYECKON XUMHHU, TIPEACTABICHUE O MHOTOO0Opa3ui OPTaHNYECKUX COCTUHECHUH.

DONEKTPOHHOE CTPOCHHE aroMa yYriaepoja: OCHOBHOE U BO30YKIEHHOE COCTOAHUSA. BayeHTHbIe
BO3MOXXHOCTH aTOMa yriiepoja. XUMHUYECKas CBS3b B OPraHUYECKUX COCIMHEHMSX. THIbI THOPHAN3ALUH
aTOMHBIX opOuTaneil yriepoga. MexaHu3mMbl 00pa3oBaHUS KOBAJIEHTHOW CBs3M (OOMEHHBIM W JIOHOPHO-
aKIENTOpPHBIH). TUIBI IepeKpbIBaHUS AaTOMHBIX OpOUTAJIeH, 6- U T-cBsA3u. OMHapHAas, TBOWHAS U TPOHHAS CBA3b.
CrniocoOblI pa3peiBa CBsI3el B MOJIEKYJIax OpraHMueckux BemecTB. [loHaTre o cBOOOAHOM pajaukaie, Hykieoduie
u neKkTpodure.

Teopust cTpoeHust opraHnyeckux coeauHeHuid A.M. byrnepoBa M COBpeMEHHbIE NPEICTABICHUS O
CTPYKTyp€ MOJIEKYJ. 3HAaUEHWE TEOPUU CTPOEHUS OPraHMUYECKUX COECOUHEHHM. MOJIEKYIsIpHbIE U CTPYKTYpHbBIE
dopmynel. CTpykTypHBIE (GOpPMYIBI pa3iMYHBIX BHUJIIOB: Pa3BEPHYTas, COKpalléHHas, ckeyeTHas. M3omepus.
Bunsl m3zomepuu: CTpyKTypHasi, NMPOCTPAHCTBEHHAs. OJEKTPOHHBIE 3()(EKTHI B MOJIEKYIax OpPraHHYeCKhX
coeuHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 2 (HEKThI).

[IpencraBienne o KiIacCH(PHUKAIMKA OPTraHUYECKHX BemiecTB. [loHATHE O (QYHKIMOHAIBHOH TpyIIe.
['omomnorusa. ['omonoruueckue psiapl. Cuctemarnueckas HoMeHKIaTypa opranndeckux coeaunenuii (IUPAC) u
TPUBHUAJIbHBIE Ha3BaHUS OTAEIbHBIX IPEICTaBUTENEH.

Oco0enHocTH U Ki1accu(UKalusg OpraHuuecKux peakiuil. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B
OPraHU4eCKON XUMHH.

DKCHepUMEHTAIbHBIE METOJbl H3Y4YeHHsI BEIIECTB M WX IMPEBPALICHUI: O3HAaKOMJIEHHE C oOpa3iamu
OpraHMYECKUX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE, ONBITHI IO MPEBPALLEHUI0 OPraHUYECKUX BELIECTB MpU
HarpeBaHuu (IJIaBlIeHHE, OOYIJIMBaHHE W TOPEHHE), KOHCTPYMPOBAHHE MOJIENEeH MOJIEKYJT OpraHuYecKhX
BEIIECTB.

Yraesoaopoasl.

Ankanbsl. ["'omomoruueckuil psij ajakaHoB, o01mias ¢Gopmyia, HOMEHKIATypa U U30Mepus. DJIECKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alkaHoB, SP>-TMOPUIM3AIS aTOMHBIX OpOHMTasell yriaeposia, G-CBA3b.
®u3nyecKue CBOMCTBA AIKAHOB.

XHUMHYECKUE CBOMCTBA aJKAHOB: PEAKLMM 3aMEILECHUs, U30MEPHU3ALMH, JACTUIPUPOBAHMS, LUKIA3AUH,
NUPOJIN3a, KPEKUHTa, ropeHus. IlpeacraBienue o MexaHu3Me peakluid paJuKaabHOTO 3aMEIEHUSI.

Haxoxxnenue B npupoje. CriocoObl MOTydeHUs U IPUMEHEHUE aJTKaHOB.

[Muknoankanpl. O0mas Qopmyrna, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOEHUS U XHMHUYECKUX
CBOMCTB ManbIX (I[MKJIOMPOIAH, IMKIOO0yTaH) M OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IIHKIOATKaHOB.
Crioco0sI TOTydeHUsT U TPUMEHEHUE ITUKIIOQTKAHOB.

Ankenbl. ['omonoruyeckuii psan ankeHoB, oOmas QopMmyna, HOMEHKIATypa. OIJEKTpOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP>-THOpHIM3AIsA aTOMHBIX OpOHMTalel yriepoma, o- U -
cBsa3u. CTpyKTypHas U reoMeTpudeckas (Luc-TpaHc-) usomepus. Ousnueckue CBONCTBA AIKEHOB. XMMHUYECKHE
CBOMCTBa: peakIuu MPUCOEAUHEHUS, 3aMEIICHUs] B O-MOJIOKEHHWE TMpPU JIBOMHOW CBS3M, MOJIMMEpPU3ALUU U
okucnenus. IlpaBuno MapkoBHukoBa. KauecTBeHHblE peaklMd Ha JABOHHYIO CBsi3b. CIOCOOBI MOJIydeHHS U
PUMEHEHHE aJIKEHOB.

Ankaguensl. Knaccudukamus —ankaaneHOB  (COMPSDKEHHBIC, M30JIMPOBAHHBIE,  KYMVIUPOBAHHbIE).
OC0oOCHHOCTH DJIEKTPOHHOTO CTPOCHUST M XHWMHUYECKHMX CBOWCTB COMPSOKEHHBIX JAWeHOB, 1,2- u 1,4-
npucoenuHenue. [lomumepuzanus conpsHkEHHBIX 1ueHOB. CriocoObl MOTyYeHHs U TPUMEHEHHUE aJIKaUEHOB.

Ankunbl. ['oMonmornueckuil psin anmkuHOB, o0mIas Gopmysa, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aIKMHOB, SP-THOPUAN3ALIMS aTOMHBIX opoutaneit yriepona. duznyeckue
CBOMCTBAa QJKHWHOB. XHMHYECKHE CBOWCTBA: pPEAKUUU NPHUCOCAUHEHHUS, AUMEPU3ALUU W TPUMEpPU3ALUHU,
okucieHus. KucinoTHble cBOMCTBA aIKMHOB, MMEIOIIMX KOHIIEBYIO TPOIHYIO CBsI3b. KauecTBeHHBIE peakiuu Ha
TPOMHYIO CBs3b. CITOCOOBI MOTYyUEHUS U PUMEHEHHUE aJTKMHOB.

Apomatuyeckue yriieBogopoabl (apeHsl). ['omonoruyeckuii psii apeHoB, odmiast GopMyia, HOMEHKIATypa
U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3ona. dusndeckre cBONCTBA apeHOB.
XUMHUECKHE CBOMcTBa O€H30/la M €ro TOMOJIOTOB: pEakIUh 3aMeIleHUus B OCH30JbHOM KOJbLIE H
YIJIEBOIOPOAHOM pajuKalie, pPeaKklHH MPUCOECIUHEHUS, OKHCIIeHHe romMoyioroB Oenzona. IlpencraBienue 06
OPUEHTHUPYIOIIEM JCWCTBUM 3aMECTHTENeii B OEH30JIbHOM KOJIbI[E Ha MpUMEpPe AaTKUIBHBIX PaJUKAIIOB,
KapOOKCUJIbHOM, THUIPOKCUIBHOW, aMHUHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OcoOEHHOCTH XUMHUYECKUX



cBoiicTB crupona. Ilomumepuszanmst crtupona. CrnocoObl TOMY4EHHUS M TNPUMEHEHHE apoMaTHYeCKHX
YIJII€BOIOPOJOB.

[Mpupoausiii ra3. [Tonyraeie HedTsaHbIe ra3sl. Hed1h 1 €€ nponcxoxaenue. KamMeHHBIN yroib U MPOIyKThI
ero nepepabotku. CrocoObl TepepaboTku HedTHU: TEPEerOHKa, KPEKUHT (TEPMUYECKUM, KaTaTUTHUYCCKUN),
pudopmusr, nuponus. [lpoxykTsl nepepaboTku He()TH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBsA3b MEXAY Pa3JINYHBIMU KIIACCAMM YIIIEBOLOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOU3BOIHBIX YIVIEBOAOPOJAOB. Peakuuu 3aMenieHus] rajJoreHa Ha
TUAPOKCOTPYIILY, HUTPOTPYIITy, HUAHOTPYIIy, aMUHOIPYyIIy. J[eCTBUE HA raJOr€HIPOU3BOJHBIE BOJHOIO U
CIUPTOBOrO pacTBopa Imi€noud. B3aumoneicTBue IUrajgoreHaJKaHOB C MarHueM M LuHKoM. [lonstue o
METaJUI00PraHMYECKUX COeIUHEHUAX. Vcroabp30BaHne TaloreHpon3BOIHBIX YIIIEBOJOPOJIOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHMYECKUX BEIECTB.

OKcliepUMEHTAIIbHbIE METO/bl M3Y4YEHHUs BEIECTB M MX NPEBPALICHUN: M3ydeHHe (PU3MUECKHX CBOWCTB
yIJI€BOIOPOAOB  (pacTBOPUMOCTb),  KAayeCTBEHHBIX  pEakUUi  YIJIEBOAOPOJOB  pa3jIMYHBbIX  KJIACCOB
(obecuBeunBaHue OPOMHOM MJIM MOJHOM BOJBI, pacTBOpa ME€pMaHIraHaTa Kajus, B3aUMOICHCTBUE alleTUIIEHA C
aMMHUAYHBIM PacTBOpoM okcuja cepedpa(l)), kadecTBeHHOe oOOHapyXeHHe yriepola U BOJIOpOAa B
OpPraHMYECKUX BEILECTBAX, IOJYyYEHUE STWICHA M H3Y4YCHHE €ro CBOWCTB, O3HAKOMIIEHUE C KOJUIEKLUSMU
«HedTp» 1 «YT07B», C 00pa3aMu MIaCTMACC, KAYIyKOB U PE3UHBI, MOJICIUPOBAHUE MOJIEKYII YTICBOAOPOIOB U
raJIOTEHIIPOU3BOIHBIX YIJIE€BOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

[IpenensHble opHoaToMHble cnupThl. CTpoeHHe MoOJeKyn (Ha @puMepe MeTaHojda U 3TaHoJja).
I'oMosoruueckuii psin, odmas GopMylia, H30MEepHs, HOMEHKIATypa U Kiaccudukanus. dusnueckue CBOMCTBA
IIPEJENbHBIX OJHOATOMHBIX CIMPTOB. BOKOpOAHbIE CBA3M MEXKY MOJIEKYJIAMU CIIUPTOB. XUMUYECKUE CBOUCTBA:
peakuuy 3aMelleHus, JerujpaTraliuy, OKHUCICHUs, B3aUMOJIEHCTBHE C OPraHMYEeCKMMH U HEOPraHM4eCKUMHU
kucinoraMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHUPTHI. J[eHCTBME 3TaHOJIA U METAHOJIA HA OPraHHU3M
yesoBeka. CriocoObl MOJIyuyeHUs: ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa 1 u3omepusi. OcoOeHHOCTH (PU3MYECKUX U XUMHUYECKUX CBOUCTB.

MHoOroaToMHbI€ CIIUPTHI — ATHJICHTJIMKOAb U TIULEpUH. PU3nyecKkue U XMMHUYECKHUE CBOMCTBA: PEaKIUU
3aMEIIEHNUs], B3aUMOACHCTBUE C OPraHUYECKMMHM M HEOPTaHWYECKMMHU KHUCIOTaMH, KaUECTBEHHAs pEaklMs Ha
MHOroaToMHble cnupThl. lIpencraBieHne o MexaHuW3Me peaklUui Hykieo(uiabHOro 3amenieHus. JlelictBue Ha
opranusM yesnoBeka. CriocoObl OTy4YeHUs U IPUMEHEHNE MHOTOATOMHBIX CIIHPTOB.

®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BJIMSHHE THAPOKCOTPYIIBI U OeH30sbHOTO siapa. dusmueckue
cBoiictBa (eHonma. OCOOEHHOCTH XUMHUYECKHMX CBOUCTB (peHonma. KauecTBeHHble peakuuu Ha (EHOI.
ToxcuunocTh penona. CriocoOrl nostydyeHus u npuMeHenue gpexomna. dexonpopmanbaeruaHas cModa.

KapOoHubHBIE COEAMHEHUS — ajbJErHJbl U KETOHbI. DJIEKTPOHHOE CTPOECHUE KapOOHMUIIBHON TPYIIIBI.
['oMonornueckue psapl anbJIeruioB U KETOHOB, oOmias (opmyna, u3omepus U HOMeHKiIarypa. dusmueckue
CBOMCTBAa QJIBJETHJIOB U KETOHOB. XMMHMYECKHE CBOMCTBA ajJbJAETUAOB M KETOHOB: PEAKIMMU NPUCOECTUHEHUS.
OxucneHue anbAeruioB, KauyeCTBEHHbIE peakluu Ha ajbAeruabl. CrocoObl MOJIydeHHUs U MPUMEHEHHE
aJbJIETU/I0B U KETOHOB.

OOHOOCHOBHBIE TpenebHble KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOECHUS MOJIEKYN KapOOHOBBIX
kucioT. 3omepust u HoMeHkIaTypa. duznyeckre CBOWCTBA OJHOOCHOBHBIX MPEEIbHBIX KapOOHOBBIX KHCIIOT.
Bonoponnbie cBS3u MeXIy MoJieKylaMH KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOICTBA: KUCIOTHBIE CBOWMCTBA,
peakuus 3TepuduKalim, peakiy ¢ y9acTHEM YIJIEBOJOPOJHOrO pajaukaia. OCOOEHHOCTH CBOIMCTB MypaBbUH O
KUCTOThI. [ToHSATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX
KUCIOT. OCOOEHHOCTH CBOMCTB HENpEAETbHBIX U apOMAaTHYECKMX KapOOHOBBIX KUCIOT, AMKAPOOHOBBIX KUCIIOT,
TUIPOKCUKApOOHOBBIX KHUCIOT. [IpeacTtaButeny BhICHIMX KapOOHOBBIX KHCJIOT: CT€ApUHOBAas, NaJIbMHUTHHOBAS,
OJICUHOBAS, IUHOIe8a3, TUHONEH06ds KUCTOThL. CriocoObl MOyYeHNs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upsl. ['omonoruueckuii psia, obmast Gopmyna, u3oMepus U HOMEHKIaTypa. Ou3nyeckue u
XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U IEJIOYHOH Cpelie.

Kuprl. Ctpoenue, ¢puznueckrue U XUMUYECKUE CBOMCTBA KUPOB: THAPOIN3 B KUCION U MIEIOYHOU cpejie.
OCoOeHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX KUCIOT. JKuphI B ipupoe.

Mbu1a Kak coJu BEICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEe JeHCTBHE.

OO0mass xapakTepucTHKa YrieBoaoB. Krnaccudukaius yrieBogoB (MOHO-, AHW- W TOJHCAXAPHIIBI).
MoHocaxapuasl: TH0K03a, (PpyKTO3a, ranakrosa, pudosa, nezokcuproosa. dusnueckue CBONCTBA U HaX0XKIECHHUE
B npupoje. PorocuHTe3. XUMUYECKUE CBOMCTBA INIIOKO3bI: PEAKLUU C Y4aCTUEM CIIMPTOBBIX U albICTHIHON
IpyMIl, CIUPTOBOE M MOJOYHOKHCIO0e OpoxkeHue. IlpuMeHeHne riroko3sl, €€ 3Hau€HHE B JKU3HENEATEIbHOCTH
opranusma. Jlucaxapuzpl: caxapo3a, MajlbTo3a M JIaKTO3a. BocCTaHaBIMBAIOLIME W HEBOCCTAHABIMBAIOLIME
nucaxapunabl. I'maponns nucaxapunos. Haxoxxnenue B mpupoae n npumeHenue. [lommcaxapuubl: Kpaxmad,



IJIMKOTEH U 1Leiunoa03a. CTpoeHne MaKpOMOJIEKYJ KpaxMala, TJIMKOTeHa U 1eJUItoo3bl. du3nuecknue cBOWCTBA
KpaxMajga ¥ ULEeJUIOJIO3bl. XHMMHYECKHE CBOMCTBAa KpaxMajla: TUAPOJIM3, KaueCTBEHHas pPEeakUHs C HOJOM.
XUMHUECKUE CBOMCTBA LIEJUTIOIO3bI: THAPOJIN3, MOIydeHUEe dPUPOB LEIUT0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB U MX [PEBpAlllEHUI: pPAaCTBOPUMOCTH PA3INYHBIX
CIIUPTOB B BOJE, B3aUMOJCHCTBHE JTAaHOJIA C HATPUEM, OKHCJIEHHE STHJIOBOIO CIUpPTa B albJeruj] Ha
packaJi€HHOW METHOM MPOBOJIOKE, OKUCICHUE 3TUJIOBOTO CIIUPTA AUXPOMATOM Kayusl (BO3MOXKHO HCIIOJIH30BAHUE
BUJICOMATEPHUAJIOB), KAYECTBEHHBIC PEAKIMH HA aJbJAETHAbI (C THAPOKCHAOM auaMmMuHcepedpa(l) u rugpokcuiom
meau(ll)), peakuusa rounepuna ¢ ruapokcuaoM menu(ll), xumuueckue cBONCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICICTBHE pacTBOpa IIIOKO3bI ¢ ruapokcuaom meau(ll), B3aumopeiicTBue kpaxmana ¢ MOJIOM, peUICHHE
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «CupThl U GpeHonbl», «KapOoHoBbie KUCIOTHI. ClIOKHBIE 3PUPBD».

A3oTcoaepakaiiyue OpraHu4ecKkue coeIMHeHusl.

AMUHBI — OpraHM4yeckue Ipou3BOAHBIE ammuaka. Kiaccudukanmss amMuHOB: anudaTHyecKue U
apoMaTH4YeCcKHe; IMEepBUYHbIC, BTOpPUUYHbIE W TpeTuuHble. CTpoeHHe MoJeKyn, oOmias (opmyrna, HU30Mepus,
HOMEHKJIaTypa U (pu3mueckue cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTHYECKMX aMHHOB: OCHOBHBIE CBOICTBA,
AIKUJIMPOBaHUE, B3aUMOJEHCTBUE NTEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONM aJIKUIaMMOHHUS.

AHUIMH — IpeJICTaBUTENIb aMUHOB apomMaTtuueckoro psaa. CtpoeHue aHuianHa. B3auMHoe BiusiHUE rpynn
aTOMOB B MoJiekyne aHwinHa. OCOOEHHOCTM XHMHUYECKUX CBOMCTB aHuiIuHA. KauecTBeHHBIE peakiuu Ha
aHwMH. CriocoObl MOJIy4yeHus: U MpUuMeHeHue anupaTuiyeckux aMuHoB. [lonydyeHne aHuiMHa U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknatypa u uzomepusi. OTnaenbHbIE MPEACTABUTENM 0O-aMUHOKHUCIOT: TJIMLUH,
anaHuH. DU3MYECKHe CBONCTBA aMHHOKHCIOT. XUMHUYECKHE CBOMCTBA aMHMHOKHCIOT KakK aM(pOTEpHBIX
OpPraHMYECKUX COEIWHEHUH, peaklus MOJIMKOHIEHC AN, O0pa3oBaHUE TMENTUIHOW CBs3u. buonoruueckoe
3HaueHUue aMMHOKUCIOT. CUHTE3 U TUAPOJINU3 ENTUIOB.

benku xak npupoHbie noiaumepsl. [lepBuuHasi, BTOprUHas U TPETUYHASI CTPYKTypa OeNKOB. XUMUYECKHE
CBOMCTBA OJIKOB: THIPOJIN3, ACHATYPALNsl, KAUECTBCHHbBIC PEaKIINU Ha OCIKH.

OKclepUMEHTaIbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX IPEBpAllCHUH: pacTBOpeHHE OElKOB B BOJIE,
JieHaTypauyst OEKOB MpU HarpeBaHWM, I[BETHbIE peakLUUU Ha OENKH, pelIeHHE 3KCIEPHUMEHTANbHbIX 3aJad 10
TeMaM «A30TCoIepKale OPraHNYECKUE COETUHEHND» U «Pacrio3HaBaHUE OPraHUYECKUX COCIUHEHUI».

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, TIOJIMMED, CTPYKTYPHOE 3BEHO,
CTENEHb IMOJIMMEPHU3alluU, CPEIHssI MOJIEKYJsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUH — IOJIMMEPU3ALIMS U MTOJIMKOHCHCALIHS.

[Tonumepusle Marepuansl. [lnactMaccel (MOAMATUIIEH, MOJUIIPONUICH, TOIUBUHIIXJIOPH, TTOJIUCTUPOI,
HNOJMMETUIMETaKpUIIaT, IOJIUMKapOOHAThI, MOMUATUICHTepedTaaT). Y TUIN3alMs U nepepaboTKa MiIacTuKa.

OnacToMepbl: HATypajbHBIH Kay4yyK, CHHTETHYECKHME Kaydyku (OyTaJHEHOBBIM, XJIOpPONPEHOBBIH,
U30MPEHOBBIN) M CUIMKOHBI. Pe3uHa.

Bonokna: HaTypalibHble (XJIOMOK, HIEPCTh, WIENK), MCKYCCTBEHHbIE (BHUCKO3a, AalleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH M JIaBCaH).

[Tonmumepsl  cHenUalbHOTO  HazHaueHWsT  (Te(JIOH, KeBlap, dJIEKTPONPOBOASIIME  MOJUMEPHI,
OunopasinaraeMbie TOTUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEeHMs] BELIECTB M HUX MPEBPALEHUI: O3HAaKOMJIEHHE C 00pa3lamu
IPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, INIACTMAcC, KayuyyKOB, PELIEHHE DKCIEPUMEHTAIbHBIX 3aJad 10 TEME
«Pacno3HaBaHMe J1IaCTMACC U BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxnenue monexynspHOW (OpMYNIbI OPraHMYECKOro COEIUHEHHUS MO MAacCOBBIM JIOJIIM AJIEMEHTOB,
BXOJISIIIIUX B €0 COCTaB, HAXOXAECHUE MOJIEKYJIAPHON (hOPMYIIbI OPTaHUYECKOT0 COeIMHEHHS 110 Macce (00BbEMY)
IPOJYKTOB CropaHHs, MO KOJMYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB pEAKIUU W/MIM HUCXOAHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYPHOI (hOpMYIIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOWCTB
WM CIIOCOOOB MOTYYEHHUS, OTPEieNIEHUE I0JIM BIX0O/Ia MMPOIYKTa PEaKIUU OT TEOPETUYECKH BO3MOMXHOTO.

MexrpeamMeTHbIE CBS3H.

Peanu3zanusi MeXnpeIMETHBIX CBSI3€H MPU M3YyYEHHHU OpraHndeckor xuMuu B 10 Kiacce oCyiiecTBIseTCs
Yyepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, NMPUHATHIX B OTACIBHBIX
MIpPEAMETAaX €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOue ecTecTBEHHO-HAYYHbBIC TMOHSTHSA: SBICHHE, HAYYHbIM (PakT, rHIoTes3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, Ki1accudukaius, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MOIeIb, MOJICIUPOBAHHE.



®duznka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUIECKHI YPOBEHB, BEIIECTBO,
Teno, o0BEM, arperaTHOe COCTOSHHUE BeEIICCTBa, (PU3UYECKHE BEIMYUHBI, CJIMHUIBI H3MEPEHHUS, CKOPOCTH,
DHEprus, Macca.

buonorus: kneTka, opraHusM, sKocucTeMa, ouocdepa, MeTaboau3M, HaCcIeACTBEHHOCTh, aBTOTPO(HBINA U
reTepoTpoHBIA TUIl MUTaHUs, OpoKeHHE, (POTOCHHTE3, JbIXaHWE, OCNIKH, YIIIEBOABI, YKUPBI, HYKICHHOBHIE
KHCJIOTBI, (PepMEHTHI.

['eorpadusi: mosie3HbIE UCKOMTAEMBIE, TOTLIHUBO.

TeXHOJOrHs: MUILIEBbIC MPOJYKThI, OCHOBBI PAllMOHAIILHOTO ITUTAHHS, MOIOIIME CPEACTBA, MAaTCPHAJIbI U3
UCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIACC

OBLIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUH.

Atom. CocTtaB aTOMHBIX sjep. XuUMHUecKuil snemeHT. M3otombl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK
aTOMOB, KBaHTOBBbIE YHCla. DHEPreTM4eckue ypoBHM M HOJLYpoBHU. AtomHble opoutanu. Knaccupukanums
XMUMHYECKUX DJIEMEHTOB (S-, p-, d-, f-amemenTsl). PacmpenencHue 3JIEKTPOHOB IO aTOMHBIM OPOHTAISM.
OJEeKTPOHHbIE KOH(UTYpaIlMK aTOMOB 3JIEMEHTOB IIEPBOr0—4YETBEPTOIO NEPHUOIOB B OCHOBHOM UM BO30YXKIEHHOM
COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTYPALIUHA HOHOB. DJIEKTPOOTPULATEIbHOCTD.

[Tepuognueckuii 3akoH u Ilepmonnyeckas cucrema xumudeckux siaemeHToB J[.M. MenpneneeBa. CBs3b
IIEPUOIMYECKOro 3akoHa M llepuomnueckoil CHUCTEMBl XMMHMYECKUX DSJIEMEHTOB C COBPEMEHHOM TeOopuen
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IMPOCTHIX
U CJIOKHBIX BELLECTB M0 TPYIIaM U IepruoaaM. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMuyeckasi CBsA3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAs, WMOHHAs, MeTajuiMdecKas. MexaHU3Mbl
00pa30BaHMs KOBAJIECHTHOW CBSI3U: OOMEHHBIM U TOHOPHO-aKLENTOPHBIN. DHeprus U JuinHa cBsi3u. [loaspHoCTb,
HAIpaBJIEHHOCTb M  HACBIIIAEMOCTb  KOBaJEHTHOM  cBs3u. KpartHele cBa3u. Boxoponnas  CcBs3b.
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JIEKTPOHHOW CTPYKTYPBI MOJIEKYJ C HX
FeOMETPUUECKHUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUH AIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBiaeHrne o KOMIUIEKCHBIX coeauHeHMsX. CocTaB KOMILIEKCHOIO MOHA: KOMILJIEKCOOOpa3oBaTelb,
JUTaH/bl. 3HaYeHUE KOMITJIEKCHBIX coequHeHHH. [ToHsITHEe 0 KOOpAMHAIIMOHHON XUMUHU.

BemectBa MONEKyISIpHOrO U HEMOJIEKYISPHOTO CTPOCHMs. THIBI KPUCTAUIMYECKUX PEIIETOK (CTPYKTYp)
Y CBOMCTBA BEILIECTB.

Ilonsatue o mucnepcHeIXx cuctemax. McrtuHHble pacTBOpel. IIpeacraBieHue O KOUIOMIOHBIX pPacTBOpax.
CnocoObl BbIpaXXEHHS KOHIIEHTpAallMM pacTBOPOB: MaccoBasl JOJsl BEIIeCTBA B PAcTBOpE, MOJISIpHas
KOHIEeHTpanus1. HacbleHHbIE 1 HEHACBILEHHBIE PACTBOPHI, pACTBOPUMOCTH. KpucTamioruaparsl.

Knaccudukanus M HOMEHKJIaTypa HEOPraHMYECKHX BEIIeCTB. TpUBHANbHBIE Ha3BaHHUS OTAEIbHBIX
IIPEACTABUTENIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XMMUYECKUX peakUuii B HEOPraHMYECKOW M OPraHWYEeCKOW XMUMHH. 3aKOH COXPaHEHMUS
Macchl BEIIECTB; 3aKOH COXPAaHEHHS U MPEBPALICHUS SHEPTUH MPU XUMHUYECKUX peakuusax. TemnoBbie 3G HeKTh
XUMUYECKHUX peakuuid. TepMOXHUMHUUYECKUE YPAaBHEHHUS.

CKOpOCTh XUMHUECKOW peaKiny, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (GaKkTOpOB. 'OMOTreHHBIE U TeTepOreHHbIe
peakuuu. Katanus u karaau3aTtopsl.

OO6parumMble 1 HeoOpaTUMBbIE peakIMU. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO paBHOBECHSI.
@akTOpBl, BIMAIONIME HA IOJIOKEHHUE XUMHUYECKOTO PaBHOBECHS: TEMIIEpATypa, JABJICHHE M KOHLEHTpalUuu
BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunuun Jle [larense.

OnektponauTuueckas auccorumanus. CuiibHble W cialOble 3iekTponutbl. Ctenenp aucconumanuu. Cpena
BOJIHBIX PacTBOPOB: KHMCIIOTHas, HEMTpalpHas, 1eino4yHas. Bonopoansiii nokasarens (PH) pactBopa. I'maponus
cosell. Peakiiuu noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKucieHHsA. OKHUCINTENb U BOCCTAHOBUTEID.
ITponecchl OKHMCICHUS U BOCCTAHOBJICHMs. BakHeHWIMEe OKUCINUTENN M BOCCTAHOBUTEIU. METO 3JIEKTPOHHOIO
OanaHca. DJIEKTPOJIM3 paCTBOPOB M PACIIJIABOB BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOMBI U3y4YCHMS BEIECTB M UX NPEBPALLECHUN: Pa3IOKEHUE MMEPOKCUAA BOAOPOAA
B NPHUCYTCTBUU KaTaJU3aTOPa, MOJEIH KPHCTALIMUECKUX PEHIETOK, NMpPOBEIEHHE PeaKlUuii MOHHOTrO OOMEHa,
OIpeNIeIEHuE Cpellbl PACTBOPOB C IOMOIIBI0 HMHIUKATOPOB, M3Y4YEHUE BIIMSHUS pa3iIM4YHBIX (PAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumus.



[Tonoxxenue HemeramoB B Ilepuonnueckod cucrteMe xumuueckux dieMeHtoB [[.M. Menneneesa u
O0COOEHHOCTH CTpOeHUsl UX aromMoB. du3nueckre cBOMCTBA HEMETAIUIOB. AJIJIOTPOIKS HEMETAUIOB (Ha MpUMepe
KHCTIOpoJia, cephl, (hocdopa u yrieposaa).

Bogpopon. Ilonyuenue, ¢usmueckre M XMMHUYECKHE CBOWCTBA: pEaKlUU C METAUIaMM M HEMeTalljlaMH,
BOCCTaHOBUTEJbHBIE CBOMCTBA. ['mapuabl. TONIIMBHEIE 3JIEMEHTHI.

[anorensl. Haxoxnenue B mpupoje, CIOCOObl MOJydyeHUs, (U3NYECKHEe M XUMHUYECKHE CBOMCTBA.
lamorenoBomopoapl. BakHelIne KHCIOPOACOACpKAIINE COCAUHEHHS TraloreHoB. JlabopaTopHble U
MPOMBIIIIEHHBIE CIIOCOOBI MOTY4YeHUs raJloreHoB. [IpruMeHeHue rajJoreHoB U X COeIMHEHUM.

Kucnopoa, o3on. JlIaboparopHble M MPOMBIIUIEHHBIE CIIOCOOBI MoJydeHHst Kuciopoaa. dusnyeckue u
XUMUYECKHE CBOMCTBA U IPUMEHEHHE KUCI0pO1a U 030HA. OKCH/IBI U IEPOKCHUIBI.

Cepa. Haxoxagenue B TMpHpPOJE, CIOCOOBI TOJMy4YeHUs, (U3NYECKHUE U XHMHUYECKHE CBOWMCTBA.
CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), okcun cepbi(VI). CepHucras u cepHas KUCIOTHI M UX COJIH.
Oco0OeHHOCTH CBOICTB cepHON KUCIOTHI. [IpuMeHeHue cepbl U €€ COeTMHEHU.

A3zor. HaxoxnaeHnue B mpupoje, crnocoObl MOdydeHHs, PU3NYecKue U XMUMHUYECKHE CBOMCTBa. AMMMUAK,
HUTPpUAbL. OKCUABI a30Ta. A30THCTast M a30THAsE KUCIOTHI U UX coyid. OCOOEHHOCTH CBOWCTB a30THOM KHCIIOTHI
[TpumeHeHue a30Ta U €ro COeqUHEHHI. A30THBIE yI0OpEHUSI.

®dochop. Haxoxaenue B mpupoe, crocoObl MOTyIeHHsI, PUINISCKUE U XUMHUECKHE cBorcTBa. Dochu bt
u Qochun. Oxcuabl docdopa, pochopuas kucnora u e€ conu. [Ipumenenune docdopa U ero coeaTuHEHUI.
dochopHble yroOpeHHs.

Yrnepon, HaxoxkJIeHue B npupoje. AiorpornHsie Mogudpukanun. dOusnueckue U XUMUYECKUE CBOMCTBA
MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcup yriepoaa(ll), okcun yriaepona(lV), yronpHas kucnora u
e€ conmu. AKTUBHPOBaHHBIA yroib, ancopOuusi. dymnepensl, rpadeH, yriaepoansie HaHOTPYOku. [Ipumenenue
IPOCTBIX BEIIECTB, 00pa30BaHHbBIX YIIIEPOAOM, U €TI0 COEIUHEHUH.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl moay4deHusi, (u3nueckue U XuMudeckue cBoiictBa. OKcua
kpemuusA(1V), xkpemHueBas Kuciora, cuiaukartbl. [IpumeHenue kpemHus U ero coeguHeHuil. CTekio, €ero
IIOJIyYEHUE, BUJIBI CTEKJIA.

[Tonoxenne metaoB B Ilepuoamueckoil cucreMe XUMHUYECKUX 31eMEHTOB. OCOOCHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mue pusnueckue cBoiictBa MetamioB. IIpumeHeHne MeTamioB B
ObITy 1 TexHUKe. CIsIaBbl METAJLIOB.

ONEeKTPOXUMHUYECKUI  psA  HampsbkeHud  MeTayuioB.  OOmue  crnocoObl  MOJMyYeHHs]  METalIoB:
TUIPOMETAJUTYprusi, MUPOMETAUTyprusi, sjiekTpoMeTamnyprus. Ilonstue o kopposunm wmetamioB. CrnocoOsbl
3alUTBI OT KOPPO3HUHU.

Ob6mass xapakrepuctuka MetamaoB |A-rpynnsl [leproguueckoil cUCTEMBI XUMHUYECKHX AJIEMEHTOB.
Hatpuit n xanuit: nonyuenue, QpusMueckue M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U HUX
COCIMHEHMI.

OObmas xapaktepuctuka MmetamioB I|A-rpynnel Ileproguueckoil cUCTEMBI XUMHMYECKHX 3JEMEHTOB.
Maruuii u Kanpuuii: noiaydeHue, Gu3nyecKue U XMMHUYECKHEe CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIECTB U HX
coearHeHui. KEcTKoCTh BOBI M CITOCOOBI €€ YCTpaHSHHUS.

AIOMUHUI: TONy4YeHHne, pU3ndYeckrue U XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTOr0 BEILIECTBA U €ro
coenHeHu. AM(pOoTepHbIe CBOMCTBA OKCUA U TUIPOKCH/IA AIFOMUHUS, THIPOKCOKOMIUIEKCHI aJTFOMUHUS.

OO6mass xapakTtepuctuka MeTaioB moOounbix mnoarpynn (b-rpynm) Ilepuonnyeckoit cucteMbl
XUMHYECKHX DJIEMEHTOB.

dusnyeckne U XUMHYECKHE CBOWCTBA Xpoma M ero coemuHeHuit. Oxcuapl u ruapokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel U AMXpOMATbl, UX OKUCIMUTENbHbIE CBOMcTBa. [lonmydyeHue u npuUMeHEHUe
Xpoma.

@u3znyeckue W XUMHYECKHE CBOWCTBA MapraHila M €ro COeIMHEHuH. BaxkHeilmmue coeauHEHUs
mapranna(ll), mapranua(lV), mapranna(V1) u mapranna(VIl). Ilepmanranar kamusi, €ro OKHUCIUTENbHBIE
CBOMCTBA.

dusnyeckre ¥ XUMUYECKHE CBOMCTBA jKejie3a U ero coeauueHuit. OKCuabl, ruapokcuasl U conu sxesesa(ll)
u xene3a(lll). [Tonydyenne n npuMeHeHue Kese3a U €ro CIIaBoB.

®u3nyeckue U XMMUYECKUE CBOMCTBA Meau M €€ coenuHeHui. [lonyyeHue u mpuMeHeHue Meau U eé
COCIMHECHUI.

[{uHk: momydyeHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA. AMMOTEpHBIC CBOMCTBA OKCHIA U THAPOKCH]IA
LIMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [[puMeHeHne IMHKa U €ro COETUHEHU.

DKCHepUMEHTAIbHBIE METOJbl U3YUYEHHs BEIIECTB M MX MPEBpalleHUI: n3ydyeHrne o0pa3loB HEMETAIIOB,
ropeHue cepbl, ¢ocdopa, xKemeza, MarHus B KHCIOPOZE, HM3y4YCHHE KOJUIEKUUMH «MeTauibl U CILIaBbI»,
B3aMMOJICHCTBHE MIEJIOYHBIX U IIETIOYHO3EMENbHBIX METaNIOB C BOJOW (BO3MOXKHO HCIIOJNb30BaHHE



BUJIEOMATEPHUAIIOB), B3aMMOJICUCTBHUE [IMHKA U KeJe3a C paCTBOPAMHU KUCIIOT U IIEJI0UeH, KaueCTBEHHbIE PeaKIun
Ha HEOPraHWYECKHE aHMOHBI, KATUOH BOJOPO/Ia ¥ KATHOHBI METAJIOB, B3aUMOACHCTBUE THAPOKCHIOB ATFOMUHHUS
U [IMHKA C pacTBOpPaMU KUCJIOT U IIEJIOYEH, pelIeHrne SKCIepUMEHTANbHBIX 3a1a4 o TeMam «l amorensi», «Cepa
u e€ coequHEeHUs», «A30T U pochop U ux coequHeHUs Y, «MeTallIbl [NIaBHBIX NOArPYND», «MeTalisl MOOOYHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumum B oOecnie4eHMHM YCTOMYHMBOTO pPa3BUTHs 4ejoBedecTBA. [loHSATHE O HAyYHBIX METOJaX
MO3HAHUSI M METOAOJOTMM HAy4dyHOTO HcciaeqoBaHusa. HaydyHble OpUHOUIBI OpPraHU3alMM  XHUMHYECKOTO
npou3BOJCTBA. [IpOMBINIIIEHHBIE CHOCOOBI TMONYYCHHS BaXKHEHIIMX BEIISCTB (HA NpHUMEpPE IMPOHM3BOJCTBA
aMMHUaKa, CEpHON KHUCJIOThI, MeTaHoia). [IpombllieHHBIE CIOCOOBI TMOJYYEHHs] METauIOB U  CIUIaBOB.
XVUMUYECKOE 3arps3HCHHE OKPYXKAIoIIeH Ccpeabl W ero mnocieactBus. Ponb XuMuu B oOecliedeHHH
SHEPreTU4ecKoi Oe30MacCHOCTH.

Xumusi U 30poBbe 4YesioBeka. JlekapcTBeHHbIE cpenacTBa. lIpaBuia MCHoSIb30BaHUSI JIEKAPCTBEHHBIX
npenaparoB. Poias XUMUM B pa3BUTUUA MEIULIUHBI.

XvMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBkU. Ponb Xumum B 0O0ECNEUYECHWU THILNEBOM
0€301acHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. [lpaBuia 06e30macHOTO HCIONIB30BAHUS
npenapaToB ObITOBOM XMMHH B IOBCEAHEBHON KHU3HU.

XuUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siiicTBe. OpraHnyecKue 1 MUHEpalIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKJIO, KepaMuKa. Marepuaibl A 3JIeKTPOHUKH.
Hanorexnonoruu.

Pacuérnpbie 3amaun.

Pacuérer: Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKIUMU BEIIECTB, MAacChl (00BEMA, KOIMYECTBA BEIICCTBA) MPOIYKTOB PEAKIUU,
€CJIM OJTHO M3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOTMUECTBA BEI[ECTBA) MPOAYKTA PEaKIMH, €CITU OJHO
Y3 BEIIECTB JAHO B BUJIE PACTBOPA C OMPEAECIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOIO BEIIECTBA, MACCOBOM 10U
U MOJISIPHOM KOHIIEHTPAallUU BELIECTBA B pacTBOpPE, JOJIM BbIXOJA MNPOAYKTa PEAKUMH OT TEOPETHUYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MexnpeaMeTHBIX CBsi3ed NpU HM3y4eHMM oOled u HeopraHmyeckol xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U MOHSATHH, TPUHITHIX
B OT/ICJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSTHS: SBJICHHE, HAay4HBIM (akT, TUMOTE3a, TEOPHs, 3aKOH, aHAIM3,
CUHTE3, KJIacCU(UKAIIHS, IEPUOAUIHOCTD, HAOIIOCHUE, H3MEPEHNE, IKCIIEPUMEHT, MOJIETb, MOJICTUPOBAHUE.

®usnka: Marepus, MHUKPOMHUpP, MAKPOMHUP, aTOM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, H3O0TOIIbI,
pPaauoOaKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUU YpOBEHb, BEIECTBO, TEJIO, O0BEM, arperarHoe COCTOSHHE
BEIIECTBA, UJCANbHBIN ra3, GU3NUECKUe BETMUMHBI, €AMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusm, sKocucTteMa, omocdepa, MeTabOIN3M, MAKPO- U MUKPOIJIEMEHTHI, OCIIKH,
JKUPBI, YTIEBOJIbI, HYKICUMHOBBIE KHUCIOTHI, (DePMEHTHI, TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK DHEPTHH B
9KOCHUCTEMaX.

['eorpacduisi: MUHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMIAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKass  MPOMBIIIJIEHHOCTD, MeTaJLTypTHsl, CTPOUTENIbHBIE  MaTepHallbl,
CEJIbCKOXO03SUCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIIUICHHOCTh, (papMaleBTUYeCKass MPOMBIIUICHHOCTD,
MPOU3BOJICTBO KOCMETUYECKHX TMPENapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJICKTPOHHAS
MPOMBILIUIEHHOCTb, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMELI 110 XUMHWHN HA VYIJIYBJIIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBETCTBMM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHMA TIpeAMeTa «XHMHUS» Ha YpPOBHE CpelHero oomero oOpa3oBaHMs BBIJIECIEHBI  CIEAYIOIINE
COCTABJIAIOLIME: OCO3HAHUE OOYYaIOLUMMHCA POCCHUMCKONM TI'pakJaHCKOM HMAEHTHMYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU U CaMOOIIPEAEICHUIO; HAaJIUYWe MOTHBALMM K OOY4YEHMIO; TOTOBHOCTh U
CHOCOOHOCTh 00YyYarOIIUXCsl PyKOBOJACTBOBATHCS MPUHATBIMU B OOLIECTBE MpaBUJIaMM M HOPMaMH IOBEICHHUS;
HaJIM4YKE TPAaBOCO3HAHMS, YIKOJIOTHUECKOM KYJIbTYphI; CHOCOOHOCTh CTABUTH IIETH U CTPOUTH JKU3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IpeaMeTra «XHUMHA» OTpaxaroT C()OPMHUPOBAHHOCTh OIIbITA
MIO3HABATEIILHOM M TPAKTHUECKOW NEATETBbHOCTH OOYYAIOLIMXCS B IPOLECCEe pealu3ali 00pa3oBaTeIbHON
JESATEIIBHOCTH.

JIMYHOCTHBIE pE3YNbTaThl OCBOCHHS TpeaMeTa «XUMHS» OTPaXKaloT CPOPMHPOBAHHOCTH OIBITA
IIO3HABATEJILHOM M TNPAKTHUUECKOW NEATEIbHOCTH OOYYaroLIMXCs B IpOLECCEe peau3aluu o0pa3oBaTeIbHON
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HAHMSI OOYYAIOUIMMHCS CBOMX KOHCTUTYLUMOHHBIX IMpaB M OOS3aHHOCTEH, YBaXCHHS K 3aKOHY H
IIPABOIIOPAIKY;

IIPEJICTABICHUSI O COLMAIBbHBIX HOPMAaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHHUH B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTH IPU CO3AaHUM YYEOHBIX MPOEKTOB, PELICHUU
y4€OHBIX Y IM03HABATEIbHBIX 3a/1a4, BBIINOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh M INPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTbI APYTUX NpHU aHaIu3e
Pa3IUYHbBIX BUJIOB Y4€OHOH 1€ATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPUYECKOMY U HAYYHOMY HacleUI0 OT€YECTBEHHON XUMUU;

yBa)KEHHsI K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPHUIIOKEHUS XUMUHU, OCO3HAHUS
TOTO, YTO JaHHblE HAyKM €CTb pe3yJbTaT JINTENbHBIX HAOIIOACHHMH, KPOMOTIMBBIX AKCHEPUMEHTATbHBIX
MIOMCKOB, ITIOCTOSIHHOT'O TPYy/J1a YYEHBIX U PAKTUKOB;

MHTEpeca U MO3HaBaTeNIbHbIX MOTHUBOB B IOJYYEHUH U TMOCJIEIYIOIEM aHalu3€e NH(OPMAaLIUU O TIepeaOBbIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHMBAaTh CUTYal[MH, CBA3aHHbIE C XMMUYECKUMH SIBICHUSIMHU, U NPUHUMATh OCO3HAHHBIE
pELIEHNUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILIEHHMBATh CBOE MOBEJECHHWE M IMOCTYNKH CBOMX TOBAPHUIIEH C MO3ULMNA HPABCTBEHHBIX U
IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUN MTOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbl 310POBbS:

NOHMMAaHMs LIEHHOCTeH 3/0poBOro M Oe3omacHOro obpas3a >KHW3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

co0uTro/IeHHsI TIpaBUII 6€30MacCHOr0 OOpAICHHUs ¢ BEIIECTBAMU B OBITY, TOBCEAHEBHOM )KU3HM, B TPYJOBOI
NeSITeIbHOCTH;

MOHUMAaHMs LIEHHOCTH MPaBUJI MHIUBUAYATBHOTO U KOJUIEKTUBHOTO 0€301acHOr0 MOBEACHHS B CUTYAIHSIX,
YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCJIEACTBUNA W HEMPUATHS BPEAHBIX IPHUBBIYEK (YIMOTPEOSEHHS alKoroJisi, HapKOTHKOB,
KYpEHUs);

5) TpynoBOro BoCHUTAHUA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEAOBATEIbCKOW JESITEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX IEATECIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHUE B PELIEHUU IPAKTHYECKHX 3aJad COLMAIBbHOM HAaIpaBICHHOCTH (B
paMKax CBOEro Kjiacca, LIKOJIbI);

UHTEpeca K MPAKTUYECKOMY U3YUEHUIO Ipodeccuil pa3auyHOro poja, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XKCHHUs K TPYLy, JTIOASAM TPyJla U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYaAJIbHOW TPaeKTOpUU 0Opa3oBaHus, Oymymiel npodeccuu u
peanu3anuy COOCTBEHHBIX *HM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) IK0JIOrHYeCKOr0 BOCTIUTAHMSA:

HKOJIOTHYECKH 11eTIECO00Pa3HOT0 OTHOIICHHUS K MPUPO/IE KaK UCTOYHUKY CYLIECTBOBAHUS KU3HU HA 3eMIIe;

NOHUMAaHMs IJI00AJIBHOIO XapakTepa 3KOJIOTMYECKUX MPOo0JieM, BIMSHHUA 3KOHOMMUYECKHX IPOLIECCOB Ha
COCTOSIHHE MPUPOJHON U COUUAIIBHOM CPEJIbL;

OCO3HaHMsI HEOOXOIUMOCTH UCIIOIb30BaHUS JOCTHIKEHUM XUMUH Uil peIlieHHs] BOIPOCOB PALlMOHAIBHOIO
IPUPOIONOIB30BAHUS;

aKTUBHOI'O HENpUSTUS JEHCTBUH, MNPHUHOCIIIUX Bpeld OKpYXKalollel HNpUpOJHON cpelae, yMEHUs
IPOTHO3UPOBATh  HEOJATONPHUATHBIE  HKOJOTHUECKUE  IOCHEACTBUS  MPEANPHHUMACMBIX  JEHCTBUHA |
IpeOTBPALIATh UX;

HaJIMYUS Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, AIKOJIOTMYECKOM KYJIBTYphl, OIBITA JESITEIBHOCTH
9KOJIOTUYECKOI HAIpaBJICHHOCTH, YMEHUS PYKOBOJACTBOBATbCS MMM B IO3HABaTEIbHOW, KOMMYHMKAaTUBHOW U
COLMAJIBHOW MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MTPOTHBOCTOATH HJICOJIOTHH XeMO(pOOHH;

7) HeHHOCTH HAYYHOI'0 MIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKd H OOIIECTBEHHOM
NPaKTUKU;

NOHMMAHHS CHEU(PHUKH XUMHHM KaK HayKH, OCO3HaHHUS €€ poimu B (HOPMUPOBAHMH PALMOHAIHHOTO
HAY4YHOT'O MBIIIJICHHUS, CO3JaHUHU LIEIOCTHOTO MPEACTABICHHS 00 OKpY’KalOIIeM MHUpe KaK O €AMHCTBE MPUPOJIbI U
YeJIOBEKa, B TIO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIeHUU MpoOJeM COXPaHEHUs IPUPOJHOTO
paBHOBECHS;

yOexAEHHOCTH B 0cO00I 3HAUMMOCTH XMUMHH JUIsl COBPEMEHHOM IMBWIM3ALUKU: B €€ T'YMaHUCTHYECKON
HAlpaBJIEHHOCTH ¥ Ba)XHOM POJIM B CO3/1aHUM HOBOM 0a3zbl MaTepuaibHON KyJIbTYpPbI, B PELICHUU INTOOAIBHBIX
npo0sieM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUYECKOM, MUILEBOM M 3IKOJIOTMYECKOU
0€30I1aCHOCTH, B Pa3BUTUU MEIHUIMHBI, 00ECIIEUEHNN YCIOBUH YCHEIIHOrO Tpy/Ja U SKOJIOTHYECKH KOM(OPTHOH
JKH3HH KaKIIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TIPAMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IIO3HAHMS, HCIOJB3YEMBIX B
€CTECTBEHHbIX HayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJydaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SBJICHUM
OKpY’KaIOIIero MHUpa M MPOUCXOJIAIIMX B HEM M3MEHEHUM, yMEHHUs JielaTh OOOCHOBAaHHBIE 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbIO MOJy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUECKUE 3HAHMA Ul PELICHUs MpoOjeM B peabHbIX
YKU3HEHHBIX CUTYaIUsX;

MHTEpEca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATEBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30oBaHUI0 U CaMOOOPAa30BaHMIO, K AaKTHUBHOMY
HOJYYEHUIO HOBBIX 3HAaHUM M0 XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH NTOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax NpodecCHOHATbHON 1eITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylbTaThl OCBOEHHS MPOrpaMMbl IO XHMHH Ha YpPOBHE CpEIHEro OOIIero
00pa30BaHUs BKIIOYAIOT:

3HaYuMbIe JUIsl (POPMUPOBAHUS MHPOBO33PEHUS O0YUaAIOIIUXCSI MEXIUCHUIUTMHAPHBIE (MEXIPEIMETHbIE)
oO0IIeHayYHbIE TOHATHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEU(PHUKY METOIOB MO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, SHEPTHs, SBJICHHE, MPOIeCcC, CUCTEMA, HAyYHBIN
¢dakT, NOpPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIel0BaHUe, HAOJI0JIeHHe, H3MEpEeHHe,
SKCIIEPUMEHT U JpYyTHe);

yYHUBEpCaJbHblE  yueOHBbIe  JefcTBUA  (TIO3HaBaTeNbHBIE, KOMMYHHUKATUBHBIC,  PETYJISATHBHBIC),
obecneunBaronye GopMupoBaHre PyHKITMOHATHPHOW IPAMOTHOCTH M COIIMAIBHON KOMITETCHIIMHA 00YyYaIOIINXCs;

CHOCOOHOCTh OOYYalOIIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE
3HaHUS U YHUBEpCalIbHbIE yUeOHbIE EHCTBUS B TI03HABATEILHON U COLIMATIBHOM MPAKTHKE.

MertarnpeaMeTHbIe Pe3ybTaThl OTPAXKAIOT OBJIAJACHUE YHMBEPCAJIHHBIMH YUEOHBIMH IO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMH U PETyJIATUBHBIMU JI€HCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeilcTBUS
1) 6a3oBble JIOTHYeCKHeE TeCTBUS:
CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIpeNeNATh IENH JAEATEIbHOCTH, 3ajaBas MHapaMeTpbl M KPUTEPHUH HMX JOCTHXKEHHUS, COOTHOCHUTH
pe3yNbTaThl JESTEIBHOCTH C MOCTABIEHHBIMH LIETISIMHU;

UCMOJIb30BaTh IPH OCBOCHWU 3HAHWN MPHEMBI JIOTMYECKOTO MBINUICHUS: BBIACTATh XapaKTepHbIC
NpU3HAKW TOHATHM W YyCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME MOHITHUS JUIS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SIBJICHUM;

BbIOMpATh OCHOBAHUS U KPUTEPUHU VI KJIaCCU(UKALIMY BEIIECTB U XMMHUUECKUX PEaKIIHii;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykaAeHHus (MHAYKTUBHbBIC, JEAYKTUBHbIC, II0 AaHAJOTUHU), BBISIBIATDH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAECMBIX SIBICHUSAX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHHUS;

OPUMEHSTh B TIPOIECCe IMO3HAHUSA MCIONb3yeMble B XHMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIENH,
npeoOpa3oBbIBaTh MOJEIIbHBIC PEACTABICHUS — XMMUYECKUNA 3HAK (CHMBOII) 3JI€MEHTa, XUMU4ecKas Gpopmya,
ypaBHEHHE XUMHUUYECKOI peakliiy — MPU PEeUIeHUH Y4eOHBIX TTO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh
Ha3BaHHBIC MOJEIbHBIC TPEACTABICHUS JJS BBIABICHUS XapaKTEPHBIX IMPU3HAKOB H3YYaeMbIX BELIECTB M
XUMHUYECKHUX PEaKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

dopMynupoBaTh 1€MW M 3aJa4d HCCIIEJOBaHMs, HUCIOJIb30BaTh IIOCTaBJIEHHbIE U CaMOCTOSATEIbHO
c(hOpMyIMPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsI (OPMHUPOBAHUS TUIIOTE3BI O
POBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BJIQ/IETh HABBIKAMU CAMOCTOSITEJIIBHOTO TUUIAHUPOBAHHS M TPOBEACHUS YYCHHUYECKUX OIKCIEPHUMEHTOB,
COBEpPILIEHCTBOBATh YMEHUS HAOIIONATh 3a XOJOM MIpOIecca, CAMOCTOSTENBHO MPOrHO3UPOBATh €T0 PEe3yJbTar,
dbopmynupoBaTh 0000IIECHHS U BBIBOJbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YyIbTATOB UCCIIEOBAHUS, COCTABISAThH
000CHOBaHHBIN OTUET O MPOJICIaHHON padoTe;

npuOOpeTaTh OMBIT YYEHHUYECKOH HCCIEAOBAaTENbCKOM M MPOEKTHOM JAEATEeIbHOCTH, TMPOSBIATH
CIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHUECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOI0B MO3HAHUS.

3) padora ¢ unpopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX MCTOYHHMKAX HMHGPOpMauuu (HAayyHO-MOMYyJsipHAs  JHUTeparypa
XUMHYECKOTO COZIEp)KaHUs, CIPAaBOYHBIE IOCOOWs, pecypchl HMHTepHeTa), aHATU3UPOBaTh WH(MOPMAIIHIO
pa3INYHBIX BUAOB U (POPM NpeACTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh MU HEMPOTHBOPEUHUBOCTb;

dbopMynHpoBaTh 3ampockl W TMPHUMEHATh PA3JIMYHbIE METOJBI NPH TOUCKE W OTOOpe WH(OpMAaIuH,
HE00X0IMMOM /715 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeeEHHOrO TUIIa;

nproOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA W Pa3IMYHBIX
HIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYIO (GOpMy MpeacTaBieHuss uHpopmauuu (cxeMmsl, rpaduxu,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCTIOJIF30BaTh HAYYHBIH S3bIK B KAYECTBE CPENICTBA NpU paboTe ¢ XUMHUECKOW HH(OpMAIHel: TPIMEHSTh
MEXIpeaMeTHble ((pu3nueckue ¥ MaTeMaTHUECKHE) 3HAaKW U CHUMBOIBL,  (popMynbl, abOpeBHATYpHI,
HOMEHKJIaTypYy;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY OGCy)KI[&CMOﬁ TCEMBI B XO0AC AUajora W/Uu JAUCKYCCHHU, BBICKA3bIBATH
nacu, q)OpMy.]'II/IpOBaTI) CBOM IPCIIOKECHUA OTHOCUTCIIBHO BBITIOJTHCHU A HpG}IHO)KeHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3EHTAUUEN pe3yabTaTOB MO3HABATEIbHON JAEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSTEIBHO
WIA COBMECTHO CO CBEPCTHUKAMHU TNPH BBIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO
HCCJIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peau3allid Yy4eOHOro MpoekTa, U (GOPMYyIUPOBATH BBIBOJIBI IO
pe3ynbTataM MPOBEACHHBIX HUCCICOBAHMIA MyTEM COTVIACOBAHUS TMO3MIMKA B XOA€ OOCYXKICHHS U OOMEeHa
MHEHHUSIMHU.

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIe 1eiiCTBHA:



CaMOCTOSITENIFHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO MIO3HABATENBHYIO JACSTEIBHOCTD, ONPEAEIss e€ 1eu
¥ 3a]1a4¥, KOHTPOJINPOBATH M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh NpeIaraeMblil aJITOPUTM JIeHCTBUIT TpH
BBITIOJIHEHUH y4eOHBIX M UCCIIEI0OBATEIbCKUX 337a4, BEIOUpaTh Hanbosee 3pPeKTUBHBIN CIIOCOO MX PELICHHUS C
y4ETOM MOJTYYEHHSI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYIIECTBIISATH CAMOKOHTPOJIb ISTEIHHOCTH HAa OCHOBE CAaMOAHANIN3a M CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmMeTHBIEC pe3ynbTaThl OCBOEHHS IIPOTPAMMBI 110 XUMHHU Ha YriyOJIEHHOM ypOBHE Ha YPOBHE CPEIHErO
o0rmiero oOpa3oBaHMs BKIIOYAIOT crieMUpUUEcKue uid yd4eOHOro nmpeaMera «XUMuUs» HaydHbIe 3HAaHUS, YMEHUS
U CrocoObl JCHCTBUI IO OCBOCHHIO, MHTEPIPETAlMH U MPeoOpa3oBaHMIO 3HAHWH, BHUABI JESTEIBHOCTH IO
MOJYYECHUIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHWN B Pa3IMYHBIX YYEOHBIX CHUTYallMsAX, a TAaKXKe B PEaJbHBIX
KM3HEHHBIX CUTYaIHsIX, CBI3aHHBIX C XMMHUEH. B mporpammMe 1mo XumMuu npeMeTHbIe pe3yIbTaThl IIPEICTaBICHBI
10 TOAAM U3YUYCHHS.

10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHs OTPa)KaroT:

c(OpPMHUPOBAHHOCTH MPECTABICHUNA: O MECTE ¥ 3HAYEHUH OPTaHMYECKOW XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ posin B 00EClEeYeHUU YCTOMYMBOI'O Pa3BUTHUS UEJIOBEUECTBA B PELICHUU NPOOJIEM HKOJOTHMYECKOMH,
PHEPTreTUYECKON W THIIEBONH OE30MacHOCTH, B PA3BUTHH MEAMIMHBI, CO3JaHMHM HOBBIX MaTEpUANIOB, HOBBIX
UCTOYHUKOB SHEPIUH, B 00€CIEUEHNH PAL[MOHAIIBHOTO MPUPOIONOIb30BaHus, B (GOPMUPOBAHUN MUPOBO33PEHUS
U Oo0WeH KynbTyphl YEJOBEKa, a TAKXKe SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U
IPUPOIHOI cpere;

BJIAJICHHNE CHCTEMOW XWMHUYECKHX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE TMOHATHUS —
XMMHYECKHUI AJIEMEHT, aToM, PO U 3JIEKTPOHHAs 000JI0YKa aTtoma, S-, P-, 0-aTOMHbIE OpOHTalK, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHUSI aToMa, THUOpUIM3alMs AaTOMHBIX OpOHWTalel, HOH, MOJIEKyJa, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMHUECKasi CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM,
YIJIEPOJHBIN CKeNeT, pyHKIMOHANBHAS TPYIIa, paJAuKall, CTPYKTYpHBIE (GOPMYIHI (pa3BEPHYTHIE, COKPALIEHHBIE,
CKEJIETHBIE), M30MepHUsl CTPYKTypHass M NPOCTPaHCTBEHHas (TreoMeTpHuyecKas, ONTHYECKas), H30MEpHI,
TOMOJIOTHYECKUH PsAJl, TOMOJIOTH, YTJIEBOJOPOIBI, KUCIOPOJ- M a30TCOACPIKAIINE OPraHWYECKHE COCIHMHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCIMHEHNUS; TECOPHH, 3aKOHBI (IEPUOTUIECKUI
3akoH /. 1. MeHneneeBa, TeOpusi CTPOSHHS OpraHndeckix BemecTB A. M. ByrnepoBa, 3ak0oH COXpaHEHHUsT MacChl
BEIIECTB, 3aKOH COXPAaHEHHs U TMPEBPAIIECHUS HHEPTUU MpPU XUMHUYECKHX pPEaKIMsX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHH, MHUPOBO33PEHUYECKHAE 3HAHUS, JIS)KAIINe B OCHOBE TMOHUMAHWS NMPUYMHHOCTH U
CHUCTEMHOCTH XMMHUECKUX SBJICHUM; PEACTABICHUS O MEXaHU3MaX XMMUYECKUX peakiuil, TepMOIMHAMUYECKIX
¥ KHHETUYECKUX 3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O B3AUMHOM BJIMSTHUM aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 3¢ dekTsl, opueHtants! | u |l pona); dakrosornueckue cBeeHUs] O CBOWCTBAX,
COCTaBe, TIIOJIyYEHHMH H O€301TaCHOM HWCIOJIb30BAHUM BaXHEUIIMX OPTaHUYECKHUX BEIIECTB B OBITY U
NPaKTUYECKOH JeSITeNbHOCTH YellOBeKa, OOIMX HAyUYHBIX MPUHIUIAX XMMUYECKOTO MTPOU3BO/ICTBA (Ha MpuMepe
MPOU3BOICTBA METAHOJIA, IEPepadOTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHMH: BBIABIATH XapaKTepPHbIC MPU3HAKM TOHATHHA, YCTAHABIMBAaTh MX
B3aWMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME TOHATHS TPU OIMCAHWHM COCTaBa, CTPOCHUS W CBOWCTB
OpPraHUYECKUX COeTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHU:

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUUISl COCTABJICHUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPTaHUIECKHUX BEIIECTB;

COCTaBJIATh YPABHEHUS XUMHMUYECKHMX pEAKUMH W pacKkpblBaTh UX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIIFHBIX PEAKIMI ITOCPEICTBOM COCTABJIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIMi, peakIui
MOHHOT0 OOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;

U3rOTaBIMBAaTh MOJIEJIM MOJIEKYJl OpPraHMYECKMX BELIECTB JUIsl WUIIOCTPAlUM HX XHUMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTb YMEHHUMN: YCTAHABIMBATh IPUHAJICKHOCTh U3YYEHHBIX OPIraHUYECKHUX BEIIECTB MO UX
COCTaBYy U CTPOCHHIO K ONpPEIeNEHHOMY KJIACCY/TpyIe COSAMHEHNH, JaBaTh UM Ha3BaHUS MO CHCTEMAaTUYECKON
Homenkiarype (IUPAC) u npuBoauTh TpUBHUAIBHBIC Ha3BAHMS JJI OTACIBHBIX MPEICTABUTENIEH OpraHUuYECKUX
BEIIECTB (3THJICH, alleTUJICH, TOIYOJI, TIULEPHH, STUICHTIIUKOIb, PeHo, popManbIerus, aueTaabaeril, aleToH,
MypaBbHHasl KUCJIOTA, YKCYCHAs KUCIIOTA, CTEAPUHOBAs, OJICMHOBAs!, HAIbMUTUHOBASI KUCJIOTHI, TJIMLIUH, AJIAHUH,
MaJibT03a, (PYKTO3a, aHWJIUH, TUBHHUI, U30TPEH, XJIOPOIIPEH, CTUPOI U JPYyTHE);



c()OPMUPOBAHHOCTh YMEHHUS OMPEIENATh BHJ XHUMHUYECKOH CBSI3M B OpPraHUYECKHX COCIUHEHUSX
(xoBaJIeHTHasl U UOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSITH IMOJIOKEHUS TEOPHH CTPOCHHUS OpraHMYecKuX BemecTB A. M.
Bbytneposa /uist 00bsCHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMS,;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (DM3MUECKHEe U XUMUYECKHUE CBOWMCTBA
TUMIUYHBIX MPEJCTaBUTENCH PAa3IMYHBIX KIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, LUKIIOAIKAHOB, AJIKEHOB,
QIKAIMCHOB, aJIKWHOB, apOMATHYECKHUX YTJIEBOJOPOIOB, CIHPTOB, AIbJICTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT,
MPOCTBIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHCIIOT, OEIIKOB, YIJIEeBOAOB (MOHO-,
JIU- U TIOJIMCaXapHu0B), WUIIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXKy HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIH ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHS TOATBEPXKAATh HA KOHKPETHBIX TPUMEPAX XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPraHUYECKHX COEAMHEHUN OT KpaTHOCTU M THUMAa KOBAJICHTHOW CBs3U (G- U T-
CBSI3H1), B3AUMHOTO BJIMSIHUSI @aTOMOB U IPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YIIIEBOIOPOIHOTO ChIPhsi (HE(DThH, TPUPOIHBIHA
ras, yroib), CocoOBbI €ro nepepadboTKu 1 MPAKTUYECKOE IPUMEHEHHUE MTPOAYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUM O €CTeCTBEHHO-HAyYHBIX METO/JaX MO3HAHUS —
HaOJIOJICHU U, U3MEPEHUU, MOJICTTUPOBAHHUH, IKCIIEPUMEHTE (PEATbHOM U MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH
3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHSTh OCHOBHBIC OINEPAIMA MBICIUTEIBLHON JEATeIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, O0OOIIeHHEe, CHUCTEMATH3aIUIO, BBISBICHHE NPUYMHHO-CIEACTBEHHBIX CBSI3ed — U1
M3YYEHHS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIMIL;

c(OpPMUPOBAHHOCTh YMEHHUM: BBIABIATH B3aMMOCBA3b XHMHUYECKUX 3HAHUH C TOHATHAMH H
MIPEICTABJIICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJig 00Jie€ OCO3HAHHOTO MOHUMAHHS CYITHOCTH
MaTepuaIbHOrO €IMHCTBA MHUPA, UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 110 OPraHUYECKOW XUMUU ISl OOBSCHEHUS U
MPOTHO3UPOBAHUS SABJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOIY;

c(OpPMHUPOBAHHOCTh YMEHUM: TPOBOAUTH PACUETHI IO XUMUYECKUM (POopMyIaM U YPaBHEHHUSIM XUMUYECKUX
peakiuii ¢ UCMOJIb30BaHWEM (PU3NUYECKHX BeIWYWH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA),
XapaKTePU3YIOIINX BEIIECTBA C KOMUYECTBEHHON CTOPOHBI: Pacu&Thl MO HAXOXKICHUIO XUMHUYECKOU (OPMYIIBI
BEII[ECTBA 10 W3BECTHBIM MAaCCOBBIM JOJSM XHWMHUYECKHX DJIEMEHTOB, MPOIYKTaM CrOpaHMs, TUIOTHOCTH
ra3o000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUMN: TIPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH C TMO3UIUN DKOJIOTHUECKOM
0€30MacHOCTH TOCTEACTBUS OBITOBOM W TPOU3BOJCTBEHHOW JIEATEIHHOCTH YEJNOBEKa, CBSI3aHHOM C
nepepadoTKON BEUIECTB, MUCIOJIB30BATh MOTYYEHHBIE 3HAHUS U1l MPUHSATUS TPAMOTHBIX penieHuil mpobiem B
CUTYaIlUsX, CBSI3aHHBIX C XUMHE;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENILHO TUIAHMPOBATH M TPOBOJUTH XUMHUYECKHH SKCIIEPUMEHT
(momy4yeHue U M3ydeHHe CBOWMCTB OPraHMYECKHX BEIIECTB, KAU€CTBEHHBIE PEaKIUU YIIEBOJOPOIOB Pa3IHMUHbIX
KJIACCOB M KHUCJOPOJCOJEPKAIINX OPraHWYeCKHUX BEIIECTB, pEIIEHHWE SKCIEPUMEHTAIBHBIX 3aJad 1o
pacIo3HABAHUIO OPTaHUYECKHX BEIIECTB) C COOIIOIEHUEM MpaBUi 0€30MacHOrO OOpalleHUsl C BELIECTBAMU U
nabopaTopHBIM 00OpyZOBaHUEM, (OPMYIHPOBATH II€Th HMCCIEIOBAaHUS, TMPEACTABISITH B pasiInyHON (opme
pe3yNIbTaThl IKCIIEPUMEHTA, aHAIIM3UPOBATH 1 OIICHUBATH UX IOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHU:

coONroAaTh MpaBujia SKOJOTUYECKH IIeIeCO00Pa3HOro MOBEACHUSI B OBITY M TPYIOBOU IEATEILHOCTH B
LEIAX COXPAaHEHMsS] CBOETO 3J0pPOBBS, OKPYXKAOIIEH HPUPOJHOW CpeAbl M JOCTHKEHUS €€ YCTONYMBOIO
pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEWCTBHS Ha KUBBIE OpPTaHU3MBI OMPENENEHHBIX OPraHMYECKUX
BEIIIeCTB, MOHUMasl cMbIca mokasarens [1JIK;

aHAJM3UPOBATH 1EJIECO00Pa3HOCTh MPUMEHEHHSI OPTAHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PEHHUS COOTHOILIEHUS PUCK-TIONB3A;

c(OpMUPOBAHHOCTh YMEHHUI: OCYLIECTBIATH IEJICHANIPABICHHBIM MONCK XUMHUYECKOW HHPOpManuu B
pa3TUYHBIX UCTOYHHMKAX (HaydHas U yuyeOHO-Hay4dHas TUTepaTypa, CpeICcTBa MaccoBoi nHpopMmaiuu, MaTepHeT
U JIpyrue), KpUTUYECKU aHATU3UPOBAaTh XMMHUECKYI0 HHQOpMaIHIo, repepadaTbiBaTh €€ U HCIONIb30BaTh B
COOTBETCTBHUH C IMOCTABIICHHON y4eOHOM 3a/1a4eii.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOSHUS Kypca «O0IIas 1 HeopraHu4ecKasi XUMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh  MPEJCTABICHUI: O MaTepUalIbHOM E€IMHCTBE MHpa, 3aKOHOMEPHOCTIX H
MO3HABAEMOCTHU SIBJICHHM TPHUPOJIBI, O MECTe W 3HAYCHHHM XMMHUU B CHCTEME €CTeCTBEHHBIX HAyK U €€ poyu B
00€CIeueHn YCTOMYMBOTO Pa3BUTHSA, B PEIICHUH TMPOOJIEM SKOJOTHYECKOW, SHEPreTHUYECKOM W IHINECBON



0€30IaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3AaHUU HOBBIX MAaTEPUATOB, HOBBIX HCTOYHUKOB JSHEPIHH, B
00eCrneyeHnn PaloOHAIBHOIO NPUPOAONOIb30BAHUSA, B (DOPMUPOBAHMHM MHMPOBO33PEHMS] M OOLIEH KyJIbTYypbl
YeJIoBeKa, a TAKXKe SKOJIOTHYECKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOH cpee;

BJIQJICHAE CHCTEMOM XHMHYECKMX 3HAHMM, KOTOpas BKJIKYACT: OCHOBOIOJATaloIlue IOHATUSA —
XMUMHUYECKHI SJIEMEHT, aToM, SIIpO aTOMa, H30TOIIbI, JICKTPOHHAsE 000JI04Ka aToma, S-, P-, d-aToMHbIe OpOHTaH,
OCHOBHO€ WU BO30YXIEHHOE COCTOSHHUS aToMa, TIMOpuau3alMs aTOMHBIX OpOuTaneil, HMOH, MOJeKyIna,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHMS, XHUMUYECKass CBA3b (KOBAJIECHTHAs, WOHHAf,
MeTaJUIn4yecKas, BOAOPOAHAsA), KpHCTaNIMYecKas peléTka, XMMHUYecKas peakUus, pacTBOp, 3JIEKTPOJUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JUCCOLMAlMs, CTENEeHb JMCCOLMALMK, BOJOPOJHBIM IIOKAa3aTellb,
OKHCIIUTEb, BOCCTAHOBUTENb, TEIUIOBOM 3((EeKT XMMHUYECKOM peakLuu, CKOPOCTh XHMHYECKOM peakiuH,
XMMHUYECKOE PAaBHOBECHUE; TEOPUU U 3aKOHBI (TEOpHUs 3JIEKTPOJUTHUECKON THCCOLUAINM, IEPUOANYECKUIN 3aKOH
J.. MenneneeBa, 3aKOH COXpaHEHHS MacChl BEILECTB, 3aKOH COXPAHEHMs W IPEBPALICHUS JHEPTUU IIPU
XUMHUYECKHMX DPEAKIMSIX, 3aKOH IOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JAEWCTBYIOLIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IIOHMMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHWYECKUX SBJICHUM; COBPEMEHHBIE MPEJICTABICHU O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HaJIMOJIEKYJISIDHOM YpPOBHSAX; IPEACTaBICHUS O MEXAaHM3MaX XHUMHUYECKUX PpEaKLHM,
TEPMOJMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSIX HMX IPOTEKaHUs, O XUMHUYECKOM pPABHOBECHM,
pacTBOpax M JHMCIEPCHBIX CHUCTeMax; (DaKTOJIOTMYECKHUE CBEIEHHS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MacCHOM HCII0JIb30BAHUN Ba)KHEHUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM AESITEIbHOCTH
YeJI0BeKa, OOIIMX HAayyHBIX MPUHLUIIAX XUMHUYECKOT0 IPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUIl: BBIABIATh XapaKTEpHble MpPU3HAKU TOHATUN, YCTaHABIMBATH UX
B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IIOHATUSA IIPU OINMCAHMM HEOPraHWYECKMX BEILECTB M MX
IIPEBPAILCHU;

c(OPMHPOBAHHOCTb YMEHUS MCII0JIb30BaTh XMMUUYECKYIO CUMBOJIMKY JJISi COCTaBJIEHUsS (POPMYJI BELIECTB U
YpaBHEHHMI XUMHUYECKUX peaknuid, cucremarndeckyto HomeHknatypy (IUPAC) um TpuBHanbHBIC Ha3BaHHS
OTJEIIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHS ONPEIENSITh BaJEHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKHUX 3JIEMEHTOB B
COCMHEHUSX, BMJ XHUMHYECKOW CBA3M (KOBaJECHTHas, MOHHAs, METa/NIMuecKasi, BOJOPOJHAs), THUII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aBHCHMOCTh CBOMCTB BEIIECTB OT BHJIAa XMMUYECKOH CBSI3U U
TUIA KPUCTATUINYECKON PelEéTK, OOMEHHBIH U JOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBaJIEHTHOM
CBA3U;

c(OpMUPOBAHHOCTh YMEHUM: KIIACCU(PHUIIMPOBATH: HEOPTAaHUYECKUE BEIIECTBA [0 UX COCTaBY, XUMUYECKHE
pPEaKIMU MO PA3IUYHbIM MPU3HAKAM (YUCIy U COCTaBYy pPearupyroliX BEIIECTB, TEIMJIOBOMY YPQEeKTy peakuuu,
U3MEHEHHUIO CTENEeHEeW OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karajau3aTopa U  JIpyrue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBaHMS M KPUTEPUM IJIs KJIACCHU(PUKAIMU M3Y4aeMBIX BELIECTB M XMMHUYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpblBaTh CMBICH Hepuoauueckoro 3akona J[. W. MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATHU3UPYIOIIYI0, 00bSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB XMMHUYECKHUX
3JIEMEHTOB MEpPBOro—4ueTBEPTOro nepuoAoB Ilepuoanueckoit cucremsl [[.M. MeHneneeBa, UCHONb3ys MOHITHUS
«QHEPreTHYECKHUE YPOBHMY», «QHEPreTUYECKUE IMOIYypOBHHY», «S-, P-, d-aTOMHBIE OpOHTaIM», «OCHOBHOE H
BO30YKAEHHOE HHEPreTHYECKUE COCTOSHUSA aToMay; OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMUYECKUX DJJIEMEHTOB U HUX COEAUMHEHUN no nepuonaM u rpymnmnam Ilepuommdeckoint cucremst . WM.
MenzeneeBa, BaJIEeHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHSI X 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHUIl: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEILECTB
pPa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYHNIECTBOBAHME TI'E€HETUYECKOW CBSI3M MEXKIy HEOPraHWYeCKUMHU
BEILECTBAMH C ITIOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

C(OPMHPOBAHHOCTh YMEHHS pACKpPbIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLMUH
MOCPEJICTBOM COCTaBJICHUS JJEKTPOHHOrO OajaHca JTUX pEaKkUWd; peakuuid HOHHOTO OOMEHa MyTEéM
COCTaBJICHUS HX TIOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHMM; pEakUMi THUIPOJIM3a; peakUuiu
KOMILJIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIIEKCOB IMHKA M aTFOMUHUA);

Cc(OPMHPOBAHHOCTb YMEHHS OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKLUN ¢ yUETOM HX
JPHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep HM3MEHEHHMs] CKOPOCTH XMMHYECKOM peaklMM B 3aBUCHUMOCTH OT
pa3nuuHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHUsS XHWMHYECKOTO PABHOBECHs IOJI BJIMSHUEM BHEIIHUX
BoznericTBuil (mpunuun Jle Hlarense);



c()OPMUPOBAHHOCTh ~ YMEHHS  XapaKTEpU30BaTh XUMHUYECKHE pEaKIHuH, JIeKAlUe B  OCHOBE
MPOMBIIIJIEHHOTO TOJYYeHHs] CEpPHOM KHCIOTH, aMMHUaka, oOIllhe Hay4yHble MPUHIUIB XUMHUYECKHX
MPOU3BOJICTB; I[EIECO00Pa3HOCTh MPUMEHEHUS HEOPTaHNYECKHUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUKH
3pEHHUsI COOTHOILLIEHUS PUCK-TIONb3A;

c(OPMHUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHUM O METOAAaX HAYYHOTO MO3HAHHS SIBICHHH MPHPOIBI —
HAOJIO/IEHUE, H3MEpEHHe, MOJEIUPOBAHHE, SKCIHEPUMEHT (pealibHblii W MBICJICHHBIN), HCIONb3yEMbIX B
€CTECTBEHHBIX HayKaX, YMEHUS PUMEHATH 3TH 3HAHUS IIPU SKCIEPUMEHTAIILHOM HCCIIEIOBAaHUU BEIECTB U JJISI
OOBSCHEHUS! XUMUYECKUX SIBICHHUM, UMEIONIMX MECTO B MPUPOJE, MPAKTUUYECKON AEITEeIbHOCTH 4YeloBeKa U B
MMOBCEAHEBHOM XKU3HU;

c(OpPMHUPOBAHHOCTh ~YMEHHUS BBIABISATH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUM C TOHATUSMU H
NPEJCTABICHUSMH JIPYTUX E€CTECTBCHHO-HAYYHBIX TPEIMETOB JJisi 0oJiee OCO3HAHHOTO TMOHWMAHHUS
MaTepUalIbHOIO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHSI TIPOBOJIUTH PACUETHI: C UCTIOIB30BAHUEM MTOHIATHIA «MAacCcOBast JI0JIS BEIIESCTBA
B pacTBOpe» U «MOJISipHasi KOHIICHTPAIMSA»; MAcChl BelllecTBa UM 00bEMA Ta3a MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB; TEIUIOBOro dddexTa peakiuu;
3HA4YE€HMs BOJAOPOJHOIO MMOKAa3aTessl paCTBOPOB KUCJIOT U IIEJI0YEH C U3BECTHOM CTENEHBIO TUCCOLMALIMN; MACChI
(00BEMa, KOTMYECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO U3 MCXOIHBIX BEIIECTB JIAHO B BHJIC pacTBOpa C
onpeAenéHHON MacCOBOM J10JIel pacTBOPEHHOIO BEIIECTBA WIIH JIaHO B M30BITKE (MMEET MPUMECH); JOJTU BhIXO/a
MPOJIYKTa Peakinu; O0BEMHBIX OTHOIICHUN Tra30B;

c(OpPMUPOBAHHOCTh YMEHHMIi: CAMOCTOATEIBHO IUIAHUPOBATh U IMPOBOJUTH XMUMHUYECKUN SKCIEPUMEHT
(mpoBeeHNe peaKkuii HOHHOTO OOMEHa, MOJTBEPKACHHE KaueCTBEHHOTO COCTaBa HEOPTAHMYECKUX BEIICCTB,
orpezieNieHue Cpebl PaCTBOPOB BEIIECTB C IMOMOIIBIO MHAUKATOPOB, U3YYCHHUE BIUSHUS Pa3IHMYHbIX (PaKTOPOB
Ha CKOPOCTb XHWMHYECKOW PEaKIUHU, PEIICHUE OHKCIEPUMEHTAIBHBIX 3aJa4 IO TeMaMm «MeTtamibDy |
«Hemeramnpl») ¢ coOnrofeHueM mpaBui 0e30macHOro oOOpalieHHsi C BeleCTBAMU U J1a0OpaTOPHBIM
obopymoBanueM, (HOpMyITHpPOBaTH IEIb HCCICHAOBAHUS, IPEACTABIATh B PA3NIMYHOM (OpME pEe3yNIbTATHI
JKCIIEPUMEHTA, aHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI: COOI0IaTh MPaBUJIa MOJTH30BAHUSI XUMHUECKOW MOCYA0N U JIa0OpaTOPHBIM
o0opymoBaHueM, OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMHU MO BHITOTHEHHIO TaOOPATOPHBIX
XUMHUYECKHUX OMBITOB, KOJOTHUECKH I[€JIE€CO00Pa3HOTO MOBEJACHUS B OBITY M TPYAOBOM AEATEIHHOCTH B LIETSAX
COXPAHEHUS CBOETO 3IO0pPOBbS, OKPYKAIOLIEH NPUPOJHOW Cpelbl U JOCTHKEHHUsI €€ yCTOWYMBOIO Pa3BUTHS,
OCO3HABaTh OMNACHOCTh TOKCHYECKOTO JICMCTBHS HA >KUBBIC OPraHU3Mbl OIPEICIEHHBIX HEOPraHUYECKUX
BEILECTB, TOHUMas cMbIca nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKON HHGPOpMAIUH B
pa3IMYHBIX UCTOYHMKAX (HayyHas U ydyeOHO-HaydHas JUTepaTypa, CpeicTBa MaccoBoi uHdpopmaiuu, MaTepuer
U JIpyTue), KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH0 HHGOpMAIHIo, mepepadbaTsiBaTh €€ U UCIOJIH30BaTh B
COOTBETCTBHUH C MMOCTABIEHHON yueOHOI 3a1adeil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM Kowp Hpar ale;;}));):;;ﬂe
n/n NporpamMmmel Bcero paﬁoTLll paﬁoTb'I o0pa3oBaTebHbIE
pecypcebl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[IpenMeT opraHuYeCKON XMMUU.
11 Teopust cTpoeHUsT OPraHUYECKUX 8
coequuenuit A. M. bytneposa
Hroro mo pazneny 8
Pa3nen 2. YraeBoaopoabl
21 [IpenenbHbIE YrieBOIOPOABI — 5
AJKaHbI, ITUKI0ATKAHBI
99 HenpenenbHble yriieBOgOPOIbL: 14 1
AJIKEHBI, AJIKAJNCHBI, AJIKUHBI
23 ApomaTHu4ecKkue yrieBog0pO bl 8
(apeHsr)
24 [TpupoaHbIe HCTOUHUKH 4
YIJIEBOJIOPOAOB U UX IepepadboTKa
2.5 ["anoreHnpon3BOIHBIE YTIIEBOJOPOIOB 4 1
Hroro no pazneny 35
Paznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @eHon 11 1
KapOoHuibHbIE COeTMHEHHUS:
3.2 albAeTU/IbI U KeToHBI. KapOoHOBbBIE 21 1
kucioTsl. CiioxxHble 3¢upsl. XKupsl
3.3 YriieBop 9 1
Hroro no pazneny 41
Pa3nen 4. A3oTcoaeprkaiiye opraHudeckue coelMHeHus1
4.1 ‘ AmuHBL. AMUHOKHCIIOTBL benku 12 1 2
Hroro nio pazgeny 12
Pasnen S. BeicokoMoJIeKy AsIpHbIE COeIMHECHUS
5.1 ‘ BbIcOKOMONEKYIIIpHBIE COEUHEHUS 6 1
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6

[NPOTPAMME




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
e HaumenoBanue (uudpoBbIE)
w/m f[a:me-HOB H TeM Beero Kontpoabubie IIpakTuueckue 06pa30BATETBHbIC
porpamMmMabl padoThbI padoTbI pecype
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[lepuoauueckuii 3aKOH U
1.1 [Tepuonuueckas cucrema 9
XUMHYECKHX 3JIEMEHTOB
. . MenneneeBa
19 Crpoenue BemecTna. 11 1
MHuoroo6pasue BeuecTB
1.3 XUMHUYECKUE PEAKIIH 19 1 3
Hroro mo pazmeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerasr 31 1 3
2.2 Mertanibl 23 1 2
Hroro no pazgeny 94
Pazgen 3. XuMus u :Ku3HbL
31 MeTo/p1 TO3HAHUS B 9
XUMHUHU. XUMUS U )KU3Hb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO UACOB 102 4 8

I10 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Konauuecmeo uacoes

Ne Tema ypoka
n/n Bceero Kontp. | IIpakr.
padoTsl | padoThI

1 IIpeamer 1 3HaYeHUE OPraHUYECKON XUMMH, IIPEIACTABICHUE O 1
MHOT000pa3u OPraHuYeCKUX COeTMHEHUI

9 DNEKTPOHHOE CTPOEHUE aToMa yriiepoa (OCHOBHOE U BO30YXKIEHHOE 1
cocTosiHus). BaneHTHbIE BO3MOXKHOCTH aroma yriepoja

3 XuMHYecKas CBSI3b B OPraHUUYECKUX COETMHEHUAX. MeXaHn3Mbl 1
00pa3oBaHMs KOBAJIGHTHOM CBSI3U, CIIOCOOBI pa3pbiBa CBs3EH

4 Teopus crpoeHust oprannueckux coequHennii A. M. bytieposa 1

5 Bunbl n3omepun: cTpyKTypHasi, IpOCTPaHCTBEHHAs. DJIEKTPOHHBIE 1
3¢ }exTs B MOJIEKyJIax OPraHUYECKUX COCAMHEHUN

5 [IpencraBnenue o kinaccuukany U CuCTeMaTUYecKasi HOMEHKIIaTypa 1
(IUPAC) oprann4eckux BEILICCTB

7 Krnaccudukanus peakuii B OpraHun4ecKoi XHMHIH 1

8 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110 TeMe 1

9 AJKaHBI: TOMOJIOTUYECKHA psil, 001mas popmylia, HOMEHKIIATypa U 1
U30MEPHUSL, NMEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ

10 DuU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKAHOB 1

11 HaXO)KIle*HI/IG askaHoB B npupoze. CriocoObl MoIy4eHUs U IPUMEHEHUE 1
AJIKaHOB

12 [{uknoankansl: 00mmas GopMmyia, HOMEHKIATypa U H30MepHs, 0COOCHHOCTH 1
CTPOEHUS 1 XUMUYECKHUX CBOICTB, CITIOCOOBI OJyUYEHUsI U IPUMEHEHUE
Pemenne pacu€THbIX 3aa4 Ha ONpeAeIeHIE MOJIEKYIIPHON (HOPMYJIIbI

13 = opraHuueckoro BemiecTBa 10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, 1
BXOJAIINX B ero cocTaB. CucTeMaTH3alMsI U 0000IIIeHIE 3HAHUI 110 TEME
AJKEHBI: TOMOJIOTHYECKHH psif, o01as popMyia, HOMEHKIIATypa,

14 = >1exTpoHHOE U MPOCTPAHCTBEHHOE CTpoeHUe MoJieKyl. CTpyKTypHas U 1
LIUC-TPAHC-U30MEPUS AIIKEHOB

15 Pusnueckue U XUMHIECKHE CBOMCTBA aJIKeHOB. IIpaBuino MapkoBHHKOBa 1

16 ~ Cnoco6bl MOMy4eHHs U IPUMEHEHUE AIKEHOB 1

17 Hpaf(TI/I‘;I'eCKaSI pabota Ne 1 mo teme "llonydyeHue 3TuIeHa U U3y4EHUE €r0 1 1
CBOICTB

18 Pemenne pacu€THbIX 3a7a4 Ha OIpeIeIeHUE MOJIEKYISIPHON (OPMYJIbI 1
OpPraHMYECKOT0 BEIIECTBA

19 ANKanueHsl: CONpPsLKEHHbBIE, U30JIMPOBAHHbBIE, KYMYJIHPOBAaHHBIE. 1
Oco0eHHOCTH ANEKTPOHHOT'O CTPOSHUS

20  XuMmHUYecKre CBOMCTBA COMPSIKEHHBIX JTUCHOB 1

21 = CrmocoObl nostyuyeHus ¥ IpUMEHEHHE allKaJeHOB 1
AJKUHBI: TOMOJIOTUYECKUH psiJl, 001ast popmyiia, HOMEHKIIATYpa,

22 AJIEKTPOHHOE Y MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3NUIECKUE 1
CBOMCTBA

23 = XuMHYECKHEe CBOWCTBA aJIKHHOB 1

24 = KauecTBEHHbIE peakIMM Ha TPOHHYIO CBSI3b 1

25  CnocoGbl IONydeHus ¥ IPUMEHEHKE aTKMHOB 1

26 Pemenue 3amay: pacuéTbl O ypaBHEHUIO XUMUYECKON PEAKIIUH 1

27 Cucremarusanusa 1 0000IeHNE 3HAHUN 10 TEME 1
ApeHBI: TOMOJIOTHYECKUH psif, 0011ast popMyIia, HOMEHKIIATypa.

28 = DIJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ O€H30J1a M TOJyoJIa, 1

uXx (pU3HYECKUE CBOMCTBA




29 XHUMHUYECKUE CBOMCTBA apEHOB: PEAKITNN 3aMEIICHHS 1

30 XUMHYECKHE CBOWCTBA apEHOB: PEAKIUH MPUCOECTUHEHUS, OKHCIICHHIE 1
rOMOJIOTOB OeH301a

31  Oco0eHHOCTH XMMHUYECKHX CBOHCTB CTHUPOJIA 1

30 Pemenune pacuéTHBIX 3a/1a4 Ha ONPeAeTICHUE MOICKYISIPHOU (hOPMYITBI 1
OpPraHUYECKOT0 BEIIEeCTBA

33 CnocoObl monyueHus 1 NpUMEHEHNUE apEeHOB 1

34  T'enermueckas CBsI3b MEXKAY Pa3IMYHBIMHU KJIACCAMH YTIIEBOIOPOIOB 1

35 Pacuérel no ypaBHEeHUsAM XUMUYECKUX peakuuid. CuctemMaTu3anus u 1
000011IeHrEe 3HAHU I10 TEME

36 [Ipuponusrii ra3. ITomyTHbIe HeTAHBIE Fa3bl 1

37 KaMeHHBIH yroib 1 IIPOIYKThI €ro MepepaboTKy 1

38 Hedtb 1 ctoco0Os! e€ nepepadotku. [IpuMeHeHne mpoayKToB nepepadboTKu 1
HeTH

39  T'enermueckas CBSI3b MEX]y Pa3IMYHBIMH KJIacCaMU yTJI€BOJOPOIOB 1

40 ["anoreHonpou3BOAHBIE YTIEBOAOPOIOB: SJIEKTPOHHOE CTPOSHUE; PEaKIIUU 1
3aMeIeHUS TajoreHa

a1 JelicTBre menoveil Ha TaJIOreHIPOU3BOAHbIE. B3auMoaercTBue 1
JUTaJIOTEHAIIKAHOB C MAarHUEM U IIUHKOM

42 Cucrematu3zanus u 00o0IIeHHe 3HaHUI TT0 pa3aeny "YriaeBoaopoas" 1

43 KonTponbhast pabota mo Teme "YriaeBoaopoast"” 1
[IpenensHBIC 0JTHOATOMHBIC CITUPTHI: TOMOJIOTUYCCKUH PsiJl, 00IIIast

44 dbopMmyna, CTpoeHHE MOJIEKYJI, U30MEpHsl, HOMEHKIATypa, KJIacCHu(pUKaus, 1
¢buznyeckue cBoicTBa

45 = Xumudeckue CBOMCTBA MPEeNIbHBIX OJIHOATOMHBIX CIIMPTOB 1

46 = CrocoObl MOTYYeHUs ¥ MPUMEHEHHE OJTHOATOMHBIX CIIUPTOB 1

47 [Ipoctsie 3(1)1/1p1>1:v HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH (PU3NUECKUX U 1
XUMHYECKHX CBOMCTB

48 MHuoroatomHbIe CIMPTBL: OTHJICHITHKONb U MULEPUH, HX buznueckue u 1
XUMHUYECKHE CBOHCTBA

49 = Cnoco0bl OJTY4eHHUs ¥ MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB 1

50  deHon: cTpoeHHE MOJIEKYIbI, (hru3nueckue cBoiicTBa. TOKCHYHOCTD (heHoTa 1

51 = Xwumuueckue cBoiicTBa (eHOIa 1

52 Cnoco0bl monyueHus U puMeHeHne (heHoa 1

53 'l'_[paI(TI/ILIeCKaSI pabota Ne 2. Perienne sKkCriepuMEHTANBHBIX 33124 10 TeMe 1

Cruptel U heHob"

54 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME 1

55 AJNBACTHIBI U KETOHBI: 3JICKTPOHHOE CTPOCHUE KapOOHWIBHOM TPYIIIIHI, 1
TOMOJIOTHUYECKHE Psi/ibl, 001as hopMyIia, H30Mepus 1 HOMEHKIIaTypa

56 AJbaeruapl ¥ KeTOHBI: (U3HYECKUE CBOMCTBA; PEAKIIUH MTPHUCOCTMHECHUS 1

57 Peakuyn OKHCIIEHNS M KQU€CTBEHHbBIE PEAKIIUH AJIBJIETHU]IOB U KETOHOB 1

58 CriocoObI TOTyYeHUST aTbJACTHIOB U KETOHOB 1

59 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBbIE KMCIOTHI, 0COOEHHOCTH 1
CTPOCHHS X MOJIEKYII

60 = M3omepus m HOMEHKIATypa KapOOHOBBIX KHCIIOT, MX (hU3HUECKHE CBOICTBA 1

61 XHUMHUYECKUE CBOMCTBA MIPEACIBbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1

6 Oco0eHHOCTH CBOMCTB MYPaBbHHOM KHCJIOTHI. MHOT000Opa3ue KapOOHOBBIX 1
KHCIIOT

63 OCOoOeHHOCTH CBOWCTB: HETIPEACIBbHBIX U apPOMaTUYECKHX KapOOHOBBIX, 1

JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BHICIIMX




KapOOHOBBIX KUCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIOT 1
65 CriocoObI TTOTy4YeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT 1
66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psifl, oO1iast popmyria, U30MEpHs U 1
HOMEHKJIaTypa
67 dusnyecKkue 1 XUMHIECKHE CBOMCTBA 2(PUPOB 1
68 Pemennie pacu€THbIX 3a7a4: IO YPaBHEHUIO XUMUYECKON peakIuu, Ha 1
OTIpeieNIeHNe MOJIEKYJIIPHON (POPMYIIbI OPTraHUYECKOTO BEIIECTBA
69 'I:IpaKTquCKa;I pabota Ne 3. Pemenue sKcriepuMEHTaIbHBIX 33/1a4 10 TEMe 1
Kap6onoBsie kucinotel. CioxkHbIe d3Guph"
70 = XKupsl: ctpoeHue, GU3MUECKUE M XUMUIECKHE CBOMCTBA (THIPOIIU3) 1
71 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALINX OCTATKH HEMPEeAeIbHBIX 1
YKUPHBIX KHCIOT. JKupbl B mpupoe
79 MBpI1a Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE. 1
[TonsiTre o cunTeTnYeckux Moromwmx cpeactsax (CMC)
73 ['enernueckas cBsA3b YIiI€BOJAOPOIAOB U KHCIOPOICOAEPIKALIUX 1
OpPraHUYECKUX BEIIECTB
74 Pacuétpl o ypaBHEHUSM XUMHUECKUX peaKIun 1
75 Cucremaruzanusa 1 0000IIIeHIE 3HAHUN 10 TEME 1
76 OO01mas xapakTepuCcTHKa YTIIEBOJAOB U KiIacCU(PHUKAIUS YriieBOAOB (MOHO-, 1
T~ ¥ TIOJTUCaXapH/Ibl)
77 MoHocaxapuapl: GU3NIECKUE CBOMCTBA U HAXOXKACHUE B IPHPOJIE 1
78  IlpumeHeHHe IITIOKO3bI, €€ 3HAYCHHE B KU3HEACITEIbHOCTA OpraHu3Ma 1
79 Jucaxapunabl: caxaposa, MaJIbT03a U JlakTo3a. Haxoxkienue B mpupoje u 1
IPUMEHEHHE IMCaXapHJIOB
80 HOJIVI/Icaxasz[LI: CTpPOEHHE MaKpOMOJIEKYI, (PU3NUECKNE U XUMUYECKUE 1
CBOIICTBa, MPUMEHEHHE
81  IloHsATue 06 HCKYCCTBEHHBIX BOJIOKHAX 1
82 Pemenne pacueTHbIX 3a7a4 Ha ONpeAETICHUE IO BBIXO/a MPOIYKTa 1
PEaKINH OT TEOPETUIECKA BO3MOKHOTO
83 CucremaTtu3zanus U 0000IICHHE 3HAHUI TI0 pa3IeTy 1
84 KOHTpOJ‘IBHa:I pabota no Teme "Kuciaopoacoaepskariye opraHudeckue 1
COCIIMHEHUS
85 AMuHBIL: KTaccuuKaIys, CTpPOSHUE MOJIEKYJ, o01ast hopmysa, H30Mepus, 1
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
86  Xwummuueckue cBOICTBa anupaTHIECKUX aMUHOB 1
87  AHWIMH: CTpOEHHE aHWUJIMHA, OCOOCHHOCTH XUMUYECKUX CBONCTB aHHMIIMHA 1
88  CmocoObl moyueHus 1 MpUMeHeHHe alln(aTHUEeCKUX aMHHOB 1
89 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, (hu3nuecKrue CBOMCTBA. 1
OTnenbHbIC TPEICTABUTENN (l-aMUHOKHUCIOT
90 XYMUYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUCHUE 1
aMHHOKUCIOT. CHHTE3 ¥ THIIPOJIA3 MTENTH]IOB
91 benku kak npupoaHbIe TOIUMEPHI; CTPYKTYPhI OEIIKOB 1
92  Xumwuueckue cBOMCTBA OEIKOB 1
93 A3oTconepikalie reTepoukiIndeckue coennuenus. HykinenHnonsie 1
KHCJIOTBI: COCTaB, CTPOCHUE M OMOJIOrHuYecKast pojib
94 'l"[paKTquCKaa pabota Ne 4. Pemienue sKcriepuMEHTaIbHBIX 33j1a4 110 TeMe 1
A3o0Tcoaepkalie OpraHMn4eckKue CoOeTMHEHN "
95 'l"[paKTquCKaa pabota Ne 5. Pemenue SKCINEPUMCHTANBHBIX 3a/1a4 10 TCMS 1
Pacnio3HaBaHue opraHu4eCcKuX COeAMHEHUN"
96 KoHTponbHast pabota o Teme "A30TcoepKaiiue OpraHnuecKue 1




coenuueHus"”
97 OCHOBHBIE IOHATHUS] XUMHH BEICOKOMOJIEKYJIAPHBIX COETUHEHUH 1 METOIbI 1
UX CHHTE3a —IOJMMEPHU3aIHs U TOJTUKOHICH CaIHs
98 @ Ilmactmaccel. YTuiau3anus U nepepadboTKa IIacTuka 1
99 = DnacroMepsl: HATYPAIbHBIM CHHTETHYECKUE KaydyKu. Pesuna 1
10 = BonokHa: HaTypajbHbIE, HCKYCCTBEHHbIE, CUHTeTHYECKHE. [lonnmepbl 1
0 CHEeNHUATbHOTO Ha3HAYCHUS
10 [Tpaktuyeckas padora Ne 6. PemeHne sKkCiepuMEeHTaNbHBIX 33a4 110 TeMe 1
1 "Pacnio3HaBaHue 1aacTMacc M BOJIOKOH"
10 O06o0meHre U cucTeMaTr3aIys U3Y4YeHHOT0 MaTepuala o TeMe 1
2 "BbICOKOMOJIEKYJISIPHBIE COEMHEHMS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3

* v
B paMkax oTaenbHbIX TEM (0T MEUEHHBIX B IOYPOUHOM IUIAHUPOBAHUU ), peasin3yeTcs NpopecCuOHATbHBIN
MUHUMYM 0a30BOr0 ypOBHs B KoJaudecTBe | yac




11 KJIACC

Ne Tema ypoka Konuuecmeo uacoe
/1 Bcero  Kontp. Ipakr.
padoTsl | paboThI

1 AtoMm. CocTaB aTOMHBIX sjiep. XUMUYECKUN 3eMeHT. M30Tomb 1

2 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA 1

3 Knaccudukanus XMuMU4IeCKUX 3JIE€MEHTOB (S-, pP-, d-, f-a11eMeHThI) 1

4 Pacripenienenre 371€KTPOHOB 110 aTOMHBIM OpPOUTAISIM 1
DJNIeKTPOHHBIE KOH(PUTYpAIlMK ATOMOB 3JIEMEHTOB B OCHOBHOM U

5 1
BO30YKAEHHOM COCTOSIHUH

6 DNeKTpOHHbIE KOH(UTYpAIITH HOHOB. DIIEKTPOOTPULIATEIHLHOCTh 1
[Iepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMHU4YECKUX

7 sneMmeHToB JI. 1. MenaeneeBa, CBsA3b C COBPEMEHHOM TeOpHUEH 1
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH H3MEHECHHSI CBOMCTB XUMHUYECKUX JICMCHTOB U

8 00pa3yeMbIX UMH MIPOCTHIX U CIIOKHBIX BEUIECTB 110 TPYIIaM U 1
nepuoiam

9 CucremaTtu3zanus U 0000IICHHE 3HAHUN TI0 TeMe 1

10 Buasl xumuyeckoit cBsa3u. Mexanu3mbl 00pa3oBaHus KOBAJICHTHON 1
cBs3u. BogopoHas cBsizb. MexXMOJIeKyIspHbIe B3aUMOACHCTBHUS

11 BaneHTHOCTh U BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 1
AIIEKTPOHHON CTPYKTYPBI MOJIEKYJT C UX TEOMETPUUECKUM CTPOCHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSIX: COCTaB U 1
HOMEHKJIaTypa

13 BemectBa MoOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIIbI 1
KPUCTAITMYECKHUX PEUIETOK U CBOICTBA BEIIECTB

14 [TonsiTre o nucnepcHbIX cuctemax. [IpencraBienre o KOJUIOUIHBIX 1
pacTBopax

15 HctuaabIe pacTBOPHI: HACKHIIIICHHBIC M HCHACHIIIICHHBIC, 1
pactBopuMocTh. Kpucramnoruaparsl

16 Crioco0b! BbIpaXKeHHsl KOHIIEHTPALUU pacTBOPOB 1

17 Perenue 3a1a4 ¢ ucnonb30BaHUEM MOHITHIA ""MaccoBast A0S 1
pacTBOpEHHOTO BemiecTBa", "MOJIsIpHast KOHIICHTpaus'"

18 Knaccudukanust 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB 1

19 CucremaTtu3aiiys u 0000IIeHHE 3HAHUN TI0 TeMe 1
KonTtponbHas padora no Temam "Ctpoenue atoma. [lepruoanueckuii

20 3aKkoH u [leproanyeckas cucTeMa XuMUIecKux dreMeHToB []. U. 1 1
Menneneesa, "Ctpoenue Beniectsa. MHOroodpasue BemecTn"
Knaccudukanus XuMHYeCKUX peakinii B HEOPTaHUUECKOM U

21 OpTraHWYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIIECTB; 3aKOH 1

b

COXPaHEHHUS U TIPEBPAIICHHS] SHEPTUHU MPU XUMHUYECKUX PEaAKIUIX

29 TennoBsie 3¢ (HeKThl XUMUYECKUX peakiuid. TepMoxumMuieckue 1
ypaBHECHUS

23 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi U 1
TEPMOXUMHUYECKUM YPaBHEHUSIM

24 CKopoCTh XMMHUYECKOH peakliny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX 1
dakropoB. Katanus u karaan3aTopsl

25 ['oMoOreHHbIe U TETEPOTrEHHBIE PEAKLIUN 1

2% [Ipaktuyeckas padora Ne 1 mo Teme "BiusHue pa3nuvHbIX (HaKTOpPOB 1 1
Ha CKOPOCTh XMMUYECKOU peakiuu"

27 OG6patuMbie 1 HEOOPATUMBIE PEAKIIUU. XUMHIECKOE PaBHOBECHE 1

28 [TpakTrueckas padota Ne 2 o teme "BiusiHue pa3nmnyHbIX (haKTOPOB 1 1




Ha MOJI0KEHNE XUMHYECKOT0 paBHOBECHS "

DnekTponuTHdeckas aucconunanus. CuiabHbIC U cladbie

29 AMeKTpoJuThl. CTENneHb JUCCOLMAIITN 1

30 Honnoe npoussenenue Boasl. Cpesa BOJAHBIX pacCTBOPOB. 1
Bonopoansrii mokazarens (pH) pactBopa

31 I'maponus coneit. Peakiuu, mpoTekarome B pacTBOpax 1
AJIEKTPOIUTOB

30 [TpakTrueckas pabota N9”3 1o TeMe "XMUMUYECKUEe Peakiiuu B 1
pacTBOpax 3JIEKTPOJIUTOB

33 OKHCIHUTENIbHO-BOCCTAHOBUTENIbHBIC peakinu. Baxueitime 1
OKHUCJIUTEIH U BOCCTAHOBUTEIH

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Oaanca 1

35 DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemenne 3a1ayd pa3audyHbIX THIIOB 1

37 Pemenne 3aga4d pa3aundyHbIX THIIOB 1

38 CI/ICTeMa”TI/IBaHI/Iﬂ 1 00001IIeHNE 3HAHMA 110 TeMe " XUMHUYECKUe 1
peaxiuu

39 KoHTposbHast pabota 1mo Teme "XuMHUYeCKHue peakinu" 1
[Tonoxxenue HemetamioB B [leproauueckoit cucTeMe XMMHUYECKHX

40 anemenToB [l. V1. MenzeneeBa 1 0COOEHHOCTU CTPOEHUS X aTOMOB. 1
Ou3nyecKue CBOWCTBA HEMETAIIOB

a1 AmoTponust HeMeTauIoB (Ha puUMepe KUciIopoa, cepsl, hocdopa u 1
yriaeposa)

42 Bonopona: nonydenue, puznueckue 1 XMMUIECKHE CBOMCTBA. 1
I'mapuasl

43 lanorensl: HaxXOXAEHUE B MPUPOJIE, CITOCOOBI TTOTYyUEHUS, 1
buznyecKkue 1 XUMUYECKHe CBONCTBA

44 I"anorenoBoopoasl. BaxxHenme Kucaopoacoaepxariue 1
COCIMHEHUS TAJIOTCHOB

45 JlaGopaTopHbie U TPOMBITIIEHHBIE CITOCOOBI MTOJTYUYE€HUSI TaJIOTEHOB. 1
[IprMeHeHne TaToreHOB U UX COSIMHEHMIA

16 HpalcfnquKaﬂ pabota Ne 4. Pemienne skcriepuMeHTANBHBIX 33124 O 1
teme "["amorensr"”
Kucnopon: mabopaTopHbie ¥ MPOMBIIIIIEHHBIE CIIOCOOBI TTOTYUIEHUS,

47 busnueckue u xumudeckre ceoictra. O30H. [Ipumenenue 1
KHCIJIOPOJIa M 030HA

48 OKcubl ¥ IEPOKCU/TBI 1

49 Pemienue 3agau pa3auyHbIX TUIOB 1

50 Cepa: HaX0’K/CHHE B NPUPOJLE, CHOCOOBI MOMy4YeHUSs], PUINIECKUE U 1
XUMHUYECKHE CBOHCTBA

51 CepoBoaopo, Cyab(puasl 1

50 KchovponcozlepmamHe coenuHeHUs cepbl. OCOOCHHOCTH CBOWCTB 1
CEPHOM KUCIIOTHI

53 HpaKfnqecxaa PaGOTa Ne 5. Pemienue skciepuMeHTaIbHBIX 3aa4 110 1
teme "Cepa u e€ coequHeHus"

54 A30T: HaxOXJIeHHE B IPUPOJIE, CIIOCOOBI NOTYUYEHUs, PU3HUECKUE U 1
XUMUYECKHE CBOWCTBA. AMMUAK, HUTPUbI

55 KI/Icnopvoz[coz[epmamHe coenruenud azora. OcCOOEHHOCTH CBONCTB 1
A30THOW KHCIIOTHI

56 [IpumMeHeHne a30Ta U €ro COSAMHEHUH. A30THBIE YA0OpEHUS 1

o7 docdop: HAXOkKAECHUE B IPUPOJIE, CIOCOOBI MOTyYeHHs, PU3NIECKUE 1




1 XuMudeckue cBoicta. Dochuast u Gochun

Oxkcuapl hochopa, pochopcoaepxanue kuciaotel. Conmu GpocopHoOit

58 1
KHCJIOTHI

59 [Ipumenenue dpocdopa u ero coeaunenuii. Pochopusie y1o0peHus 1

60 HpalcfnquKaﬂ pabota Ne 6. Pemienue skcriepuMeHTaIbHBIX 33714 110 1
teme "A30T u dhochop U ux coenuHeHHs"

61 VYraepon: HaXOXJICHHE B IPUPOJIE, ATUIOTPOITHBIE MOU(PUKAIIHN; 1
buznyeckue 1 XuMHUYeCcKre CBOMCTBA, IPUMEHEHHE

6 Oxkcua yriepona(ll), okeun yrinepona(lV), yroiasHas kucinora u e€ 1
COJIH

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1

64 KpeMHuii: Haxox1eHue B IpUpoJEe, CIIOCOOBI OTyYEHUS, 1
buznyeckue 1 XuMUYECKHe CBONCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBass KUCIOTA, CHIIMKATHI 1

66 [TpumeneHnue kpeMHUS U ero coenuHeHui. CTEKII0, ero Moxy4eHue, 1
BUJIBI CTEKJIa

67 Pemenne 3a1ayd pa3audyHBIX THIIOB 1

68 Cucremaruzanusa 1 00001enue 3aanuii no reme "Hemeraminr" 1

69 KoHnTtposbHas pabora o teme "HemeTamisr" 1

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUS OLUTMOOK 1
[Tonoxxenue metamioB B [leproauueckoii cucTeMe XMMHYECKHX

71 areMeHTOB. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0UEK aTOMOB 1
METAJIJIOB

79 O6mue ¢puznueckue cBoiicTBa MeramioB. [I[pumeHeHe MeTaIOB B 1
OBITY M TEXHUKE

73 Cnnasel MetaiioB. Kopposust Metanios 1

74 Pemienue 3a1au pa3auyHbIX TUIOB 1

75 DAEKTPOXUMHUECKUH psil HanpsKeHUH MeTaioB. O01ue crnocoOsl 1
MOJTYYEHHUST METAJIJIOB
O6mmas xapakrepuctuka meramioB |A-rpynns! [leproaunueckoit

76 CHCTEMBl XMMUYECKHX 3JeMeHTOoB. HaTpuii n kanuii: nomydenue, 1
¢du3nUecKre 1 XUMHUYECKHE CBOMCTBA, MPIMEHEHHE MTPOCTHIX
BEIIIECTB U UX COCTUHEHUI
O6mas xapakrepuctika MetaiioB | |A-rpynmnst [lepuoaunueckoit

77 CHUCTEMBI XUMHYECKUX 3JIEMEHTOB. Maruuii 1 KanbIUil: IOJIyYECHHE, 1
¢du3nUeckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIECTB M X COCTUHEHUI

78 JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHeHUS 1

79 AJNIOMHMHUI: TIOTydeHue, PU3nyeckre 1 XUMUYeCKHue CBOMCTBA, 1
IpUMEHEHHE

80 AMdoTepHbIe cCBONCTBA OKCHIA U THJIPOKCH/]IA ATIFOMUHMS, 1
T'HJIPOKCOKOMITIIEKCHI aJTIOMUHHUSI, UX TPUMEHEHNE

81 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

82 HpaKfnqecxaa pabota Ne 7. Pemenue skcriepuMEHTaIbHBIX 3a71a4 110 1
teme "MeTauibl TIaBHBIX ToArpynm"

83 OO01m1ast xapakTepUCTHKA METAJIIOB TOOOYHBIX noarpymi (b-rpymm) 1
ITeproanueckoi CUCTEMBI XUMUYECKUX YIEMEHTOB

84 DusnyecKkne 1 XMMUYECKHE CBOMCTBA XPOMA U €T0 COEAMHEHHUH, UX 1
pUMEHEHHE

85 Baxueiine coequnenus Maprasna. [lepmanranar kanus, ero 1

OKHCJIUTEILHBIC CBOMCTBA




dusnyeckre U XUMUYECKHAE CBOMCTBA JKeJie3a U €r0 COSTUHEHUN.

86 [ToydeHue u mpUMeHEHHUE CIIAaBOB JKele3a .

87 duznyeckre 1 XUMHUYECKHE CBOMCTBA MEIH U €€ COCNMHEHMM, UX 1
IpUMEHEHNE

88 Ou3nyecKkue U XMMUYECKHE CBOMCTBA LIMHKA U €0 COETUHEHUH, UX 1
npuMeHeHue. [ MapoOKCOKOMIUIEKCH ITMHKA

89 HpalcfnquKaﬂ pabota Ne 8. Pemenue skcriepuMeHTaIbHBIX 3a7a4 110 1
teMe "MeTautbl TOOOYHBIX moarpymmn"

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1

91 '(')606H.I€HI/IC ¥ CHCTeMAaTHU3alisl U3y4YeHHOT0 MaTepHrasa 1mo TeMe 1

Meramibr"

92 KoHnTtposnbHast paborta o teme "Mertaib" 1

93 AHanM3 pe3yabTaTOB KOHTPOJIbHON PabOThI, KOPPEKIIUS OITHOOK 1

94 Pousb xumun B o6ecrieyeHrH YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA. 1
[ToHsITHE O HAYYHBIX METO/IaX MCCICAOBAHUS BEIICCTB

95 Hay4Hble IpUHIUIIBI OpraHU3aIMA XUMHYECKOTO TTPOU3BOJICTRA. 1
[TpoMblinieHHbIE CIOCOOBI MOTYYeHHsI BAKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIIbl U €T0 IMOCIIEICTBUS 1

97 XuMHus ¥ 30pOBbE YeJIOBEKa. JIekapCTBEHHBIE CPEICTBA 1

98 Xumust tuny. Pons xumuu B o0ecrieueHny MUIeBoi 0€30MacHOCTH 1

99 Kocmernyeckue u mapdromepHsie cpenctBa. bertoBas xumus 1

100 X¥UMHS B CTPOUTEIBCTBE. BakHeWIINe CTPOUTENIBHBIE U 1
KOHCTPYKIIMOHHBIE MaTEpPUAIIbI

101 XUMUS B CEITBCKOM X03stiicTBe. OpraHnYecKrue 1 MHHEPAITbHBIC 1
ynoopeHus

102 CucremaTu3anys U 0000IIeHHe 3HAHUN TI0 TeMe 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

1. Xumus. 10 xnacc. YrayOaeHHbIH ypoBeHb. YueOHuK - Epemun B.B., Ky3pmenko H.E., Tepenun B.1.,
Hpoznos A.A., Jlynun B.B.Mockga: IIpocsemienue, 2023 roa

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®denepanpHas paboyvasi mporpamMma OCHOBHOTO 001iero oopazoBanust, XMW, yrioyOneHHbIN YypOBEHbD, IS
10-11 kmaccoB obOpa3oBaTenbHBIX opranuzaiui, 2023 rox;

2. Xwumus . YriyoneHHbid ypoBeHb. 10 kirace. Metoauueckoe rnocodue k yueOHuky - Epemun B.B.,
Kysemenko H.E. M., Beprukans JIpoda, 2018 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. MynpTUMEIMIHBIE IPE3EHTALUH 110 BCEM TEMaM IIPOIPaMMBI JUIsl COIPOBOXKIEHUS YPOKOB.

2. Moayiu 3JIEKTPOHHBIX 00pa3oBaTeibHbIX pecypcoB «Xumus» (http://fcior.edu.ru)

3. Marepuainbl e1UHOMN KOJUIEKIIUU UPPOBBIX 00pa30BaTEIbHBIX PECYPCOB
(http://school/collection.edu.ru)

4. Poccutickas snektponnas mkosa (https://resh.edu.ru/)



Jluct BHeceHnAa nameHeHui B pabouyio nporpammy

Ne ypoka/Tema no Pl

N3meHeHuA (Tema c yueTom
KOPPEKTUPOBKM)

Cpoku
KOPPEKTUPOBKMN

OcHoBaHuA anA
BHECEHMUA N3MEHeHUN




