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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMHM Ha YPOBHE CpEIHET0 O0IIero oopa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3axkoHa or 29.12.2012 No 273 - @3 «O06 obOpa3oBaHuu B
Poccuiickoit denepanuny», TpeOOBaHUNM K pe3yibTaTaM OCBOeHHUs (enepanbHOU
oOpa3oBaTenpHON TporpaMmbl  cpemHero obmero obpaszoBanms (DPOIT  COO),
npencTaBieHHbIX B DenepalbHOM TOCYIapCTBEHHOM O00pa3oBaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konnenuuu mnpenojgaBaHusi ydyeOHOro rmpeaMera «XuMHUs» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoil denepannu, peanu3yromux OCHOBHBIC
oOpa3oBarenbHbIE MPOTPaMMBbl, M OCHOBHBIX MOJIOXKEHUNH «CTpareruu pa3BUTHS
Bocniutanusa B Poccuiickoii @enepauun Ha nepuon ao 2025 roma» (PacmopsixeHue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJI0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONPEAEICHUI0 00Iei
CTpaTerud OOy4eHMsI, BOCHUTAHUS M Pa3BUTHUs OOYyYaroIIMXCS CPEACTBAMU y4e€OHOTO
npeaMera «Xumus» g 10 — 11 kimaccoB Ha 0a30BOM  YpPOBHE COCTaBHWIIM
koHuenrtyanbHsle mnonoxkeHus @OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
COJICp’KaHMs, PE3yJbTaTOB OOyueHHUs] U TpeOOBaHUH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TOJy4aeMOe€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliM, SIBISETCA HEOTHhEMIIEMOM YacThio HMX 00pa3oBaHHOCTU. OHO CIIy)KUT
3aBEPILAIOIIMM ASTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE
KIIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEJIOCTHOW CHUCTEME XMMHUYECKOro 0Opa3oBaHUS.
OTH LEHHOCTU KacaroTcsl O3HAHUsI 3aKOHOB IIPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS
U o0IIel KyJIbTypbl YEJIOBEKA, a TAKKE DKOJOTMYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K
CBOEMY 3JI0pOBbI0 W MPUPOIHON cpeae. Peanusyercss xumuyeckoe o0Opa3oBaHHE
oOyyJaromuxcsi Ha YpOBHE CPEIHEro oO0Iiero oOpa3oBaHUsI CPEACTBAMHU Y4eOHOTO
npeaMeTa «XUMHs», COAEPKaHUE U MOCTPOCHHE KOTOPOrO OMPEAEIEHbI B IPOrPAMME
M0 XUMHUU C y4€TOM crelubUKN HAyKU XUMHH, €€ 3HAaYCHUSI B TIO3HAHUH TIPUPOJIHI U B
MaTepualbHOW >KMU3HU OOIIECTBA, a TAaKXKe C YYETOM OOIIMX 1€ M MPUHIIMIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEAHEro oOIIero oopa3oBaHUs
B Poccutickoii denepanuu.

XuMHUsi Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT o0coOyl poJib B
COBPEMEHHOW IMBMIIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHasbHON KynbTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JJaHUE LIEIOCTHOIO TIPEACTABICHUS] 00 OKpPYXalolleM MHUpE KaK O €IUHCTBE
OpUpPOIBI U 4YEJOBeKa, KOTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIET0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHo B3auMOAEHCTBYS € APYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs cCTaja
HEOTHEMJIEMON YacTbl0O MHUPOBOH KYJIBTYpbl, HEOOXOJAMMBIM YCIOBHEM YCIEIIHOTO
Tpyda W OKU3HM Kaxjaoro uneHa oOmiectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujaTeNbHasl, KaK HayKa BHICOKUX TEXHOJOTHUI HAMpaBlieHA HA pElICHUE TII00aTbHBIX
npo0iieM YCTOMYMBOTO pPa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOM, HSHEPTreTUYECKOMH,
MUILEBOM, SKOJIOTMYECKON O€30MMaCHOCTH U OXPaHbl 37J0POBbSI.

B coorBercTBUM ¢ OOIIMMHM UEISIMH W MPUHLUAIIAMH CpPEIHEro OOLIEro
oOpazoBanus conaep:xkanue npeamera «Xumus» (10 — 11 kmaccel, 6a30BbIli YpOBEHB
U3YYCHHS]) OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyJaromuxcs, HeOOXOIUMYI0 UM JUUIsl BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIFOYEHHS B KU3Hb COLIMYMA, MPOAOJDKEHUSI 00pa3oBaHUs B Pa3IMUHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapmsomuMu  nipeamera  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl  —
«Oprannyeckas xumusi» U «OOmas W HeopraHWYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUsl KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUW MO HEOPTraHUYeCKON XUMHUM (C BKJIIOUYCHHMEM 3HAHUW M3 OOIIeH XUMHUHU) U
OpraHndeckon xumund. DOpMHpPOBAHME JAHHOM CHCTEMBI 3HAHUM IPpU HU3YYEHUU
npeaMera 00ecreurBaeT BO3MOXKHOCTh PACCMOTPEHHUsI BCETO MHOTrooOpa3usi BEILECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» chopmupoBaHa B TporpaMme I0 XHMHUHM Ha OCHOBE
CUCTEMHOI'0 MOJX0Ja K M3YYEHHIO Y4eOHOro maTtepuasna U 00ycioBlI€Ha UCTOPHYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMPEJEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B
KypC€ OpPraHMYECKOW XMMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOMN
TEOPHUH CTPOEHUSI OPraHUYECKUX COCIUHEHUM, a TAK’KE HA YPOBHE CTEPEOXMMUYECKHUX
M DJIEKTPOHHBIX MpPEACTaBICHUN O cTpoeHuM BemiecTB. CBeneHHS 00 H3ydaeMblX B
Kypce BEeILleCTBaxX Jal0TCs B Pa3BUTHH — OT YTJIEBOJOPOIOB JIO CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHHU. B Kypce OpraHM4eckom XUMHM TOJYYalOT pPa3BUTHUE
chopMHUpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHMs IE€pPBOHAYAIILHbBIC
MPEACTABICHUS] O XMMHYECKOW CBS3U, KIACCU(DUKAIMOHHBIX MPHU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[Ton HOBBIM yriom 3peHuss B npeamere «Xumus» 0a30BOr0  ypOBHS
paccMaTpuBaeTCsi M3y4YeHHBII Ha ypOBHE OCHOBHOrO 00mero oOpa3oBaHUs
TEOPETHUUECKUI MaTepual U (aKTOJOTUYECKHUE CBEACHHS O BEUIECTBAX U XUMUYECKON
peakuuu. Tak, B 4YacTHOocTH, B Kypce «OOmass W HeEOpraHuyeckas XuMUs»
oOydaromuMcsl MPEAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE MEPHUOTUUYECKOrO
3aKOHa C OOIIETEOPETUYECKUX W METOJOJOTUYECKUX TMO3UIUH, TIy0XKe MOHSIThH
UCTOPUYECKOE M3MEHEeHHE (YHKIMM 53TOro 3akoHa — OT oboOmiaromen 10
OOBSICHSIFOIICH M IPOTHO3UPYIOIICH.



Ennnas cucrema 3HaHWKM O BaXKHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOECHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XHUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX NPOTEKaHus JonosHsercs B Kypcax 10 m 11 kiaccoB amemeHTamu
COJIEpKaHMS, UMEIOIIMMU KYJIbTYPOJOTMYECKAN U MPUKIATHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAaHUIO B3aMMOCBSI3U XUMHUU C APYTUMH HayKaMH, PaCKphIBAIOT €&
poJib B TIO3HABATEIBLHONW W MPAKTUYECKOM JEATENbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT
BOCITUTAHUIO YBOKCHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH M MPAKTUUCCKUX
NPWIOKEHU XUMHUHU, MOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIUBATH
uH(MOpMAIUIO U IPUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HAHUM, PEIICHUS] MHTEIJICKTYaIbHBIX
U DKCIEPUMEHTAJIbHBIX MCCIENI0BATEbCKUX 3a4ad. B 1enoMm coaep:kaHue yuyeOHOTo
npeaMera «XuMUs» JaHHOTO YPOBHSI MU3YyUYE€HHUS! OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y
0oOy4Jaronuxcsi MUPOBO33PEHUYECKON OCHOBBI Ui MOHUMaHUS (UIOCOPCKUX UCH,
TaKUX Kak: MaTepualbHOE EIMHCTBO HEOPTraHWYECKOTO M OPraHWYeCcKOro MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOEHUEM, II03HABAEMOCTH
MIPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
(akTaMl U TEOPETUUYECKUMHU MPEANOChUIKAMU, OCO3HAHHME POJM XUMHUU B PEIICHUU
AKOJIOTHYECKUX MpoOJieM, a Takke MpoOiieM COEpeKEHUs dHEPTeTHUUECKUX PECYPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUH U MaTepUaoB.

B nnane pemienus 3aga4 BOCIUTAHMS, PA3BUTHS M COLMANIM3AIMN O0yYaOIINXCSI
MNPUHATBIE MPOrpaMMOM MO XUMHUHM MOAXOJbl K ONPEACICHUIO COACPXKAHUS U
MOCTPOEHUSI TIPEAMETa MPEeayCMATPUBAIOT (OPMHUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX
JEUCTBUN, UMEIMUX 0a30BO€ 3HAYCHHUE MJIsi PA3IUYHBIX BHUIOB JIEATEILHOCTH:
perieHus: mpooOsieM, MOUCKa, aHamu3a U 00pabOTKM HH(OpPMAIMK, HEOOXOAUMBIX ISt
MPUOOPETEHUsS  OMbITAa  MPAKTAUYECKOM UM KMCCIEAOBATENbCKOW  JIEATEIBHOCTH,
3aHUMAIOIIEH BAXKHOE MECTO B ITIO3HAHUM XUMUU.

B mpaktuke mpenosaBaHWs XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CpeIHEro o0Imero oopa3oBaHUs, MPHU OMpPEICTICHUU
COAECPKATEJIbHOM  XAPAKTEPUCTUKU IEJIEH HW3Yy4YEeHUsS TMPEeAMETa HaNpaBICHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPAJAMIIMOHHO TMpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HayKM Kak o00JacTH COBPEMEHHOI'O €eCTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOAUYECKOM TOYKHA 3PEHHUS TAKOM NOAXOA K ONPEACICHUIO LEJIE HW3yYCeHUS
MpeIMETA SABJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pECHUS IIIaBHBIMU LIEJISIMUA U3YUYEHHUS TIPEIMETA « XUMUSD)
Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASFOTCS:

e hopMUpoOBaHUE CHCTEMBl XHMHUYECKUX 3HAHUN KaK BAKHEUINEH COCTaBIISIOIICH
€CTECTBEHHO - HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KJIIOUEBBIE TTOHATHS,
byHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKW, YCBOCHHE H



MOHUMAHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHYECKOTO XapakTepa,
O3HAaKOMJIEHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e(hopMupoBaHNE M pa3BUTHE MPEACTABICHUI O HAYyYHBIX METOAaX MO3HAHHS
BEIIECTB M XHUMHUYECKHX pEaKIMii, HEOOXOJUMBIX [JIsi TNPUOOPETEHUS YMEHH
OPUEHTHPOBATHCS B MHUpPE BEIIECTB W XUMHUYECKHUX SBICHUH, HMEIOIIUX MECTO B
IpUPOJIe, B MPAKTUYECKON U MTOBCETHEBHOM JKHU3HH,

®pa3BUTHE YMEHHMH U CIIOCOOOB JIE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM H
OOBSICHEHHEM XHMHYECKOTO J3KCIEpUMEHTa, COOMIOJCHHEM TpaBui 0e30macHOro
oOpallleHHUsI C BEIIECTBAMM.

Hapsiny ¢ sTuMm, comepxaTenbHash XapaKTepUCTHUKA IeJed M 3a7ad H3y4YeHUs
npeaMeTa B IMPOrpaMMe MO0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH C
HOBBIMU MPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpas3oBaHus. CeromHs B
MpernofaBaHU XUMHUH B OONbIIEH CTETEHH OTHAETCS MPEANOYTCHHE MPaKTUYECKOU
KOMITOHEHTE COJIep)KaHUs OOYy4eHHs, OpMEHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA
o0uieo0pa3oBaTeabHOM  OpraHM3alliM, BJIAQACHOIIEro HE HAaOOpoM 3HaHMM, a
(GYHKIMOHATBFHOM TpaMOTHOCTBIO, TO €CTh CHOCO0AMHU U YMEHHSIMH aKTUBHOTO
MOJTYYCHUS 3HAHUW M PUMEHEHUS WX B PEATbHOMN JKM3HU JIJISI PEIICHUS MPAKTHIECKUX
3ajad.

B cBs3u ¢ 3TUM TIpU M3YYCHHH MpeAMeTa «XUMUS» ITOMHUHHPYIOIIee 3HauYeHHE
MPUOOPETAIOT TAKUE 1IETU U 3a]a41, KaK:

afganTamnys OOYyYalolIMXCS K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHNE WHTEIIEKTyaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BAHMUIO,
COTPYIHHYECTBY, CAMOCTOSTEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHre y 00yJarOMIUXCS KITFOYEBBIX HABBIKOB (KJTFOUEBBIX KOMIICTCHITUI),
MMEIOIINX YHUBEPCATILHOE 3HAYCHUE NJIS PA3IUYHBIX BUAOB JEATEILHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHadu3a MU o00paboTku uWHPOPMAIMK, HEOOXOAUMBIX IS
NpPUOOpPETEHUsT OMbITa ACSITEILHOCTHA, KOTOpas 3aHMMAeT BaXKHOE MECTO B TO3HAHUU
XUMHH, a TakXe A OLEHKH C IMO3WLHUN HKOJIOTUYECKON O0e30MmacHOCTH XapakTepa
BIIUSIHUST BEIIECTB M XUMHUYECKUX IMPOIIECCOB HA OPTaHM3M YEJIOBEKAa M MPUPOIHYIO
cpeay;

pa3BUTHE TO3HABATENbHBIX HWHTEPECOB, HHTEIUICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yYaroluXCcsi: CHOCOOHOCTH CaMOCTOSITENIbBHO MPUOOPETaTh HOBBIE
3HaHUS TI0 XMMHH B COOTBETCTBHH C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIH30BAThH
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTHHM IJs TMOHMCKa M aHalu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON HH(OpMAIH XUMHUYECKOTO COIePIKaHNUS;

dopMuUpOBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOTO W JIOTUYECKOTO
MBIIUICHHSI, HAOIIOAATeNTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO



HEOOXOIUMBI, B YACTHOCTH, NpH I[UJIAHUPOBAHUM U TMPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy  oOydamommxca  yOexIAEHHOCTH B T'yMaHUCTUYECKOH
HANPaBJICHHOCTH XWMHUM, €€ BaXXHOM POJU B PEIICHUH TI00ATBHBIX MpoOseM
pPalMOHAIIBHOTO TPHUPOAOIOIL30BAHMS, TOMOJHEHUS SHEPreTUYECKUX PECypcoB U
COXpaHEHUsl TMPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOro
OTHOLIEHUS K MPUPOJAE U CBOEMY 3J0pPOBBIO, a TakXKe MPUOOPETEHUsl OIbITa
UCIIOJIb30BAHUSl TIONYYCHHBIX 3HAHUW [JJs TPUHITHS TPaAMOTHBIX pEHICHU B
CUTYaIIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebOHOM mutaHe cpegHero obiiero oOpa3oBaHMs MpeaMeT «XUMHUSD» 0a30BOTr0O
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 001acTh « ECTECTBEHHO-HAYYHBIE PEIMETHD.

OOmiee yuciaO YacoB, OTBEAEHHBIX JUIsI U3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oo1ero oopa3zoBanus, coctapisgeT 136 yacoB: B 10 kiracce — 68 yacos (2 yaca
B HeJeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opraHuveckod XUMHH: €€ BO3HUKHOBEHHME, Pa3BUTHE WU 3HAYCHUE B
NOJIYYEHUH HOBBIX BEHIECTB W MAaTepHaloB. Teopus CTPOCHHUS OPraHUYECKHUX
coenunennii A. M. bytiiepoBa, €€ ocHOBHbIE moJiokeHUs. CTpyKTypHBIE (HOPMYIIBI
OpraHUYeCcKUX BeliecTB. ['omMoiiorus, u3oMepusa. XUMHUYECKasl CBSA3b B OPraHUYECKUX
COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenne o kiaccupuKauu OpraHUYECKUX BemecTB. HomeHknatypa
OpraHUYECKUX COCIUHEHUM (CHucTeMaThdecKasi) U TpUBUAJIbHbIC Ha3BaHUS BAKHEUIITUX
MIPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl  M3YyYE€HHUsI BEIIECTB U UX MPEBpAILCHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMl OpPraHMYECKUX BEIIECTB M MaTepHallaMd HAa UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OpraHMYEeCKUX BEIIEeCTB, HAOIOJIEHUE U OINUCAHUE
JEMOHCTPALMOHHBIX ~ OMNBITOB IO MPEBPALICHUIO OpPraHWYECKUX BEUIECTB IpHU
HarpeBaHuu (TUiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN Psil. METaH U 3TaH — NpOCTEUIINe
MIPEICTABUTENN AJIKAHOB: (DU3UYECKUE U XUMUYECKUE CBOMCTBA (PEaKIIMU 3aMEIICHUS U
TOpEHUs1), HAXOXKJICHHUE B MPUPOJIC, TTOJIYICHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKMH psiA. DTWIEH U NPONHIEH —
MPOCTEUIINE MPEICTABUTENN AIKEHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATallMd, OKHUCJICHUS U MOJIUMEPHU3ALINN),
MOJYyYEHHE U IPUMEHEHHE.

Ankaauensl: OytagueH - 1,3 u metunOyraaveH - 1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHue CBOMCTBa (peakuus mnonuMepusanuu). [lodyyeHue CHUHTETHYECKOTO
KayudyKa ¥ pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMUECKHUUN psii. AIETUIICH —
MPOCTEUINI MPEJCTAaBUTEIh aJKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUEe U XUMHUYECKUE
CBOMCTBa (peakiuud THUAPUPOBAHUS, TaJOICHUPOBAHUS, THApATAIlUU, TOPEHUSA),
MOJIy4YeHUE U MPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3HUECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUs M HUTPOBAaHMS), MOJY4YEHUE WU NOpUMEHeHue. Tonyon:
cocmas, cmpoeHue, guzuieckue u Xumuieckue ceotucmea (peakyuu 2an02eHuposanus u



HUMPOBAHUsL), NOJYyUeHUue u npumeneHue. TOKCUYHOCTh apeHOB. I'eHeTHYecKas: CBS3b
MEK]y YTIE€BOJOPOIaMHU, MPUHAIICKANTUMH K PA3TUYHBIM KJIacCaM.

[IpupoaHbie UCTOYHHUKYN YTIEBOAOPOIOB. [Ipupoanblii Ta3 v MONMyTHBIC HE(DTIHBIE
razpl. Hedte u e€ mnpoucxoxaeHue. CrocoObl mepepabOTKM HEePTH: IeperoHka,
KPEKUHT (TepMUUYECKHUH, KaTaTuTuuecKkuil), nuponus. [Ipoaykrsl nepepaboTku HE(TH,
UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroib W MPOIYKTHI €ro
nepepadOTKU.

OKCNEPUMEHTAIbHbBICE METOJbl H3YyYE€HHUsI BELIECTB W WX MPEBpAILCHUMN:
O3HAKOMJICHHE C 00pa3llaMM IIJIaCTMAcC, KaydyKOB U pe3uHbl, Kojuiekiuu «HedpTe» u
«YT0JIb», MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOJAOB M TaJIOTCHONPOU3BOJIHBIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJyYEHUE FTUJICHA U U3YUYECHHE €TI0 CBOWCTB.

PacuétHbie 3a1aun.

Brrancnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEéMa, KOJIMYECTBA
HMCXOJHOTO BEIIECTBA MJIM IIPOJYKTa PEaKIMU 110 M3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xanue opraHudecKkue coeAMHEHUs

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHOJI U 3TAHOJ: CTpOEHUE, (PU3nUecKue u
XUMHUYECKHE CBOMCTBA (peakiMu ¢ aKTUBHBIMM MeTajlylaMH, TaJOoTreHOBOJIOPOJIaMH,

TOpeHHe), IPUMEHEHHE. BOgopoHbIC CBSA3M MEXIAY MOJEKYJIaMH CIUPTOB. JlehcTBHE
METAHOJIA ¥ 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble COUPTHI. DTUJICHIJIUKOJb U TJIMUEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEHCTBUE CO WLICJIOYHBIMM METaJUIAMM, Ka4e€CTBEHHAs
peakusi Ha MHOTOATOMHbIE CIUPTHI). JleiicTBre Ha opraHu3M yenoBeka. [Ipumenenune
[JIMIEPUHA U ATUJICHTIIUKOJIS.

DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue denona.

Anbneruasl u kemonwvl. DopManpaeru], aleTaabAeTua: CTpOeHHuEe, (PU3NUEecKue U
XUMUYECKUE CBOWMCTBA (pEaKkUMH OKHUCIEHUS W BOCCTAaHOBJICHHS, KayeCTBEHHBIE
peaKiMu), MOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUMHas U YKCYCHas
KHUCJIOTBI: CTPOEHHE, (U3MUECKHME U XMUMHYECKHE CBOMCTBa (CBOMCTBa, oOLIME ISt
KJlacca KHUCJIOT, peakiusi dTepudukanum), noiydeHue u npuMmenenue. CreapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEJACTAaBUTEIH BBICIIINX KapOOHOBBIX KUCIOT. Mblia KaK COJU
BBICHINX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JIEUCTBHE.

Crnoxxable >pUpbl KaK MPOU3BOAHBIE KapPOOHOBBIX KHUCIOT. ['MApPONN3 CIOXHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ilpumenenue xupos. buonoruueckas poip )KUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKALUs YIIIEBOAOB (MOHO-, M- U TOJHCAXapHIIbI).
['moko3a — mpocTedMii MOHOCAaxapua: OCOOCHHOCTH CTPOCHHS  MOJIEKYJIBI,
busnyeckue W XUMHUYECKHE CBOMCTBa (B3aumojerictBue ¢ ruapokcuaom Mmemau(Il),



OKHCJICHME aMMHAaYHBIM pacTBopoM okcuma cepedpa(l), BoccraHoBieHne, OpoKeHHE
TJIIOKO3BI), HAX0XKJIEHUE B MPUPOJE, MPUMEHEHHE, Ononornyeckas poib. GOTOCHHTE3.
@pyKTO3a KaK H30MEP TIIIOKO3BI.

Kpaxman wm uemnmtono3a kak npupoisble nonumepbl. CTpoeHHne Kpaxmana u
HEeJUTI0JI03bl. PU3NYECKHE U XUMUUYECKHE CBOMCTBA KpaxMmala (TUIpOJIn3, KaueCTBeHHAs
peaKIus ¢ UOJ0M).

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB MW WX [PEBpAlICHMIA:
poBeJIeHNnEe, HAOII0CHUE U OMKMCAHUE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE JTaHOJIAa OKCHUIIOM
meau(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIJMIEPUHA C TUIPOKCHUIOM
Menu(Il)), ampaerugoB (OKHCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Mmenu(Il), B3aumoneiicTBME Kpaxmalia C  HOJIOM), IPOBEICHUE
MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

Pacuérneble 3anaun.

Boeluucnenus no ypaBHEHHUIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIECTBA WJIM MPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIUN).

A3oTcoeprkamme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTBl Kak aM(oTepHble OpraHudeckue coeauHeHus. dusmueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riuiuHa). buoiornueckoe 3HaueHUE
aMuHOKuUCIOT. [lenTusl.

benku Kak MpUPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHas,
BTOpUYHAs U TPETHUYHAsl CTPYKTypa OeskoB. XMMHUECKHE CBOMCTBA OENKOB: THIPOIIN3,
JeHaTypalys, KaueCTBEHHbIE PEaKIIMH Ha OEIKU.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB MW WX [PEBpallCHHI:
HaOIIOZICHUE M OINMCAaHHWE JEMOHCTPALMOHHBIX ONBITOB: JEHATypalusi OEJIKOB Mpu
HarpeBaHuy, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUS

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJEKYJSIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3aLUU, CPEIHSSl MOJIEKYJspHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX  COCAUHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHEHC AL

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW WX IPEBPALICHMIA:
O3HAaKOMJIEHHUE C 00pa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBS3€M MPU U3YYEHHH OpraHnyeckod Xumuu B 10
KJIACCE OCYIIECTBIIIETCS 4YE€pe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHSTUM, TaK M TOHITHH, SBISIOUIMXCA CUCTEMHBIMHU [JISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1Iue ecTecTBEHHO - Hay4dHbIE MOHSTHS: SBJICHHWE, HAy4HbIH (DaKkT, THIOTE3a,
3aKOH, TEOpHs, AaHajh3, CUHTE3, Kiaccu(uKaius, MNEPUOIUYHOCTb, HAOIIOIECHUE,
MU3MEpEeHue, YKCIEPUMEHT, MOJICIIMPOBAHHE.

dwusuka: matepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPTeTUUECCKHIt
YpOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHHUE BEILEeCTBa, (u3nuecKue
BEJIMYMHBI U €IMHUIBI UX U3MEPEHUSI.

buonorusi: knerka, opraHu3M, Ouocdepa, OOMEH BeUIECTB B OpraHHU3Me,
¢doTocuHTE3, OMONOrMUECKH aKTHBHbIE BemlecTBa (O€NKH, YIJIEBOABI, KHPHI,
(hepMeHTHI).

['eorpadus: MuHEpanbl, TOpPHBIE MOPOABI, TOJE3HbIE HMCKOMAeMble, TOILIUBO,
pecypehl.

TexHosorys: NUIIEBbIE MPOIYKThl, OCHOBBI PALIMOHAIBHOTO MUTAHUS, MOIOLIUE
CpeICTBa, JIEKAPCTBEHHBIE M  KOCMETHYECKHE TMpemaparbl, MaTepuagbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuueckue 0CHOBbI XMMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTpOHHAs 000JI0YKA.
DHEepreTUYeCKUe YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTamu, S -, P -, d - DIIEMCHTHI.
OcobeHHOCTH pacrpe/iesieHUs JIEKTPOHOB TT0 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YETBHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(PUTYypaIKs aTOMOB.

[lepnoanueckuii 3akoH U Ilepuoauyueckas cucTremMa XUuMUYECKHUX dJieMeHToB [, 1.
MenneneeBa. CBa3b neproinuecKoro 3akona u I[leproanyueckoil cucTeMbl XUMUYECKHUX
anemeHTtoB J[. WM. MeHnngeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOECHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XMMHUYECKHX DJIEMEHTOB M 0O0pazyeMbIX HMH
MPOCTBIX M CJOXHBIX BEHIECTB MO TPYyIIaM W MEPUOJIaM. 3HAYEHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHnue BelecTBa. XUMUYECKas CBsA3b. BUbl XUMHUUYECKOU CBSI3U (KOBAJICHTHAs
HEToJIsIpHAasE M TIOJIsIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3mMbl 00pa3oBaHUsA
KOBQJICHTHOM XMMHUYECKOW CBSA3W (OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsI3b. BaJIGHTHOCTh. DNEKTPOOTPULIATENIBHOCTh. CTeneHb OKUCIIeHUs. IOHBI: KaTMOHBI
Y AaHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. TUIBI KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIA KPUCTAIUINYECKON PEIIETKH.

[lonatne o nucnepcHbIX cUcTeMax. VICTMHHBIE W KOJUIOWJHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B paCTBOPE.

Knaccudukanus Heopranuyeckux coeanHeHuid. HoMeHkiaTypa HEOpraHM4eCKHX
BelleCTB. [ eHeTmyeckas CBSI3b HEOPraHWYECKUX BEHIECTB, MPUHAMICKAUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakiusi. Kinaccudpukaiuss XUMHUECKUX peaklvii B HEOPraHUYECKON
U OpPraHMYeCKON XHMMHUHU. 3aKOH COXPAHEHHS MAacCChl BEILECTB, 3aKOH COXPAHEHHUS U
MPEBPALIEHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pas3iuyHbIX (akTopoB. OOpaTuUMbIe
peakunu. XuMuueckoe papHoBecre. DakToppl, BIUSAIOLIIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [Hlarense.

Onektponutuyeckass auccounanus. CunbHble W cialble 3neKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IECTOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHUS BEIIECTB U UX IPEBPALICHUIL:
neMoHcTpanus Taomaui «llepuonndeckas cucremMa XUMHYeCKHX djeMentoB [ .
MenneneeBa», W3ydyeHUE MOJAENEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJEHUE |
ONMKCAaHUE JAEMOHCTPALMOHHBIX W JAOOPATOPHBIX OMBITOB (pa3IOkKEHUE MEPOKCUAA
BOJIOPOJa B IPUCYTCTBUM KaTaJIu3aTopa, ONPEACIICHUE CPEelbl PAaCTBOPOB BEILECTB C
MOMOIIbI0 YHUBEPCAILHOTO WMHJIMKATOpPa, PEaKlud HOHHOTO OOMEHa), MpPOBEICHUE
MpaKTUYECKON paboThl «BnusHue pa3nuuHbX (AaKTOPOB HA CKOPOCTh XUMHUYECKOUH
peakuum».

Pacuérnbie 3anaum.

Pacuétbl mo ypaBHEHUSIM XMMUYECKHX PEAKIUNA, B TOM YUCIE TEPMOXUMUUYECKUE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM IOHITHUS «MACCOBAs JI0JS BELIECTBAY.

Heoprannueckasi xumms

Hewmeramnsl. Ilonoxenne HemetamioB B Ileproauyeckoi CHCTEME XHUMHYECKHX
anementoB JI. M. MenneneeBa W 0OCOOEHHOCTH CTPOCHMS aToMoOB. Duznueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHUS HEMETANIOB (Ha MPUMEpPE KHUCIOPOJa, CEPBI,
dbocdopa u yraeposa).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
dbocdopa, yriaepona U KpeMHHUSI) U UX COSTUHEHHUMN (OKCHIOB, KHUCIOPOICOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COETMHEHH ).

[IprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. Ilonoxxkenne wMeramnoB B Ilepuogmyeckon cucTeEME XHMHYECKHX
sanemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000J0YEK



aToMOB MeTayioB. OOmue ¢usnueckue cBoiicTBa MeTamuioB. CIUlaBbl METAJIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIINX METAJUIOB (HATPUM, KaJIWi, KaJIbLIMi, MAarHUi,
ATIOMUHUMN, TUHK, XPOM, 5KeJIe30, ME/Ib) U KX COCTMHECHHM.

OO6mue crnocoObl MOdMy4YeHUss MeTauioB. [IpuMeHeHHe MeTalioB B OBITY H
TEXHUKE.

DKCIepUMEHTaIbHBIE METO/IbI M3YUYEHHS BEIIECTB M WX MPEBPAIICHUI: U3yYeHUE
Koiekiuu  «Metamibl M CIUIaBb»,  00pas3lloB  HEMETAJIOB,  pELICHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HaONIOJCHUE U ONKMCAHWE JIEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHME TUIPOKCHAA aJIOMHUHHS C pPacTBOpaMu
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuétel maccel BemiecTBa WM OOBEMA ra3oB IO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcCe WK 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMUECTBa BEIIECTBA) MPOIYKTOB PEAKIMU, €CJIM OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumMum B 0OOECHEYEHHHM SKOJOTHYECKOM, HSHEPreTUYECKOW U MHUIIEBON
0€30MacHOCTH, Pa3BUTUU MeTUIIMHBI. [IoHITHE 0O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO MOJYy4YeHUs
BAKHEUILINX BELIECTB.

YenoBek B MUpE BELIECTB U MAaTEPUAIIOB: BAXXHEUIIINE CTPOUTEIBbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~MaTe€puaibl, KpPACKH, CTEKJIO, KEpaMHKa, Marepuaidbl s
AJIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPAIbHBIE YI0OpEHUSI.

XuMHST W 300pOBbE YEJIOBEKA: TpaBUja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MAaCHOTO HCIIOJIb30BAHUS MpEnapaToB OBITOBOM XUMHH B
ITOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMETHBIX CBA3€H NMpH M3Y4YEHHH OOUIEH M HEOpraHWYeCKOn
xuMuH B 11 Kiacce oCylIECTBISIETCS Yepe3 UCMOJIb30BAHME KaK OOILIMX €CTeCTBEHHO-
HAYYHBIX T[IOHSTUWA, TaK W IIOHATUH, SABJISIOIIMXCSA CUCTEMHBIMH ISl OTHEIBHBIX
MPEIMETOB €CTECTBEHHO - HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO - HayyHble TOHSTHS: Hay4yHbIH (akT, rumore3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, Kiaccu(uKaius, NepuoIuyHOCTb, HAOIIO/IEHHE, IKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: marepus, dHEpPrus, macca, aToMm, 3JEKTPOH, NPOTOH, HEWTPOH, HOH,
M30TON, PAJUOAKTHUBHOCTb, MOJIEKYJIAd, DYHEPIreTHYECKUN YPOBEHb, BEIIECTBO, TEIIO,



00BEM, arperaTHOE COCTOSIHHME BEUIeCTBa, (DU3MUECKHE BEIWYMHBI U E€AMHULBI HX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraausM, 3KocucTema, onocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOpPHbIE MOPOJbI, MOJE3HBIE MCKOIMAEeMble, TOIUIMBO,
pECYpCBL.

TexHonOrus: XHUMHYECKash MPOMBINUIIEHHOCTh, METALUIyprus, MNPOU3BOJCTBO
CTPOUTENBHBIX  MAaTE€pPUANIOB,  CEJIbCKOXO3SIICTBEHHOE  IPOU3BOJCTBO,  MHILEBas
IPOMBIILIEHHOCTD, (dapmaneBTHUECKAs IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKHX  IpPenaparoB, IPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEpHAJIOB,
AJIEKTPOHHASI POMBIIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnauBaeT TpeOoOBaHUS K  pe3ylbTaTaM  OCBOCHUS
oOyyaromuMucsa mOporpaMMm  cpeaHero  oOmero  o0pa3zoBaHus  (JIMYHOCTHBIM,
METaInpeIMETHBIM U MpeAMETHbIM). HayuHo - MeToIMuecKkoi OCHOBOM ISl pa3pabOTKu
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI MPOrPaMM CpeHEro oO0miero oOpa3oBaHMs
ABJISIETCSI CUCTEMHO - JACSITENIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO - JEATEIbHOCTHBIM IIOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEAHEr0 OOLIEro
o0Opa30BaHMsI BBIJEIIEHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HAaHME OOYYAONIUMHUCS POCCHMCKOM TPaXITaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALIMH K OOYyUEHHUIO;

LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS PYKOBOJICTBOBaTbCS B  CBOEH
NESATENbHOCTH LIEHHOCTHO - CMBICIOBBIMU YCTAHOBKAMM, MNPUCYIIMMHU LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYME MPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIH
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOEHUS NPEAMETA « XUMHUS» JOCTUTAKOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHOU AESATENBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKUMH,
COLIMOKYJBTYPHBIMU, JYXOBHO - HPAaBCTBEHHBIMH IIEHHOCTSIMH M  HJi€ajJaMu
POCCHUHCKOTO Tpa)XAaHCKOTO OOIlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMu U
IpaBUJIaMU TIOBEJIEHUS, CIIOCOOCTBYIOIIMMHU MPOLIECCAaM CAMOINO3HAHUS, CAMOPA3BUTHUS
Y HPaBCTBEHHOT'O CTAHOBJICHUS JINYHOCTH 00YUYaIOIIUXCS.

JIndHOCTHBIE  pe3yJbTaThl  OCBOEHHUS  NIpeaMera  «XUMHUS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTh  OMbITA [O3HABATEIbHOM M  MPAKTUYECKOM  JIeATEeIbHOCTH
oOydaromuxcsi 1Mo peaju3alyy NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpa:KIaHCKOr0 BOCIMTAHMA

OCO3HaHUSl OO0YYalOIIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX TpaB U OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY M IIPABOIOPAJIKY;

MIPEACTABICHHS O COLMAIBHBIX HOPMAax M MpaBUiIaX MEXKIMYHOCTHBIX OTHOUIEHUIN
B KOJUJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIBHOCTH TPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEHICHWHU YYEOHBIX W TO3HABATEIBHBIX 3aJ]lay, BBINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHUS, TOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIKU3E PA3TUYHBIX BUJI0B YUeOHOH ACSITENbHOCTH;

2) NATPUOTUYECKOTO BOCTIMTAHUS

LIEHHOCTHOTO  OTHOUIEHUS K HUCTOPUYECKOMY UM  HAy4YHOMY  HaCJIEAHIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCy TBOpUeCTBA B OOJACTH TEOPUUM U TPAKTUYECKOTO
MIPUMEHEHUSI XHMHUHU, OCO3HAHUS TOr0, YTO JOCTHMKEHUS HAyKH €CThb pE3yJbTar
JUTUTEBHBIX HAOIIOICHHUM, KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO
TpyAa YYEHBIX U MPAKTUKOB,;

MHTEpEeca M TO3HABAaTEIbHBIX MOTHBOB B IMOJYYEHHH W MOCIEIYIOIIEM aHAJINA3E
uH(}OpMAaIUHU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1YXOBHO - HPABCTBEHHOI'0 BOCITUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CITIOCOOHOCTH OIICHMBATh CUTYyalliU, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U
IIPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HA MOpPAJIbHO - HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOUX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TOCJICICTBUIN ATUX MOCTYIKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMAaHUS LIEHHOCTEN 3/10pOBOT0 U 06€30MacHOro oopasa KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3WYECKOMY U TICUXHUYECKOMY
3J10pPOBBIO;

coOMO/IeHNs MpaBWil O€30MacCHOr0 OOpallleHus C BEUIeCTBAaMU B  OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHUMAaHUS IIEHHOCTU MPABWJ WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOKAIOIIMX 37I0POBbIO U KU3HU JTIOJIEH;

OCO3HaHMsI TIOCJICACTBUNA U HENPUATUS BPEIHBIX TMPUBBIYEK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO -  HCCJEIOBaTEIbCKOU
NEeSTEIBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX JAEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHUM MPAKTUUYECKUX 3ajlady COIMaIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUEHHUIO MPOQPECCH pa3TUUYHOTO POAa, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHU 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIOIAM TPyAa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBUIYaJbHOM TPACKTOPHH 0Opa30OBaHUs,
Oynymerd mpodeccuu M peanu3aiil COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB M MNOTPEOHOCTEN
0OIIIECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH IIEJ€CO00pa3sHOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

INOHMMaHUsl TJ00AJIbHOIO XapakTepa OSKOJOTMYECKMX MpoOJeM, BIUSHUS
HDKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE ITPUPOJHON U COLMANIBHON CpEABL;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHUU JJIS PELICHUS
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENIPUATHUS JCUCTBHM, NMPUHOCAIIUX BPEI OKPYKAIOUIEH IPUPOIHON
cpele, YMEHHUs IPOrHO3MpPOBaTh HEOJArONPUATHBIE 3KOJIOTUYECKUE MOCIEACTBUS
[IPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4Usl PA3BUTOTO DSKOJIOTMYECKOrO0 MBINUIEHUSA, 3KOJOTHYECKOW KYJIBTYPBI,
ONBITA JNESITEIBHOCTH HKOJOTHYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMHU B NIO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLIMAIIBHOW MPAaKTHKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIE0JIOTUU XeMO(hoouu;

7) HIEeHHOCTH HAYYHOI'0 IO3HAHMSA

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs CHEU(PUKNA XUMUU KaK HayKd, OCO3HaHUs €€ pojiu B (pOPMUPOBAHUU
paloOHaIbHOIO HAyYHOTO MBIIUICHHS, CO3JaHUM LEJOCTHOTO NPEACTaBICHUS 00
OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE IIPUPOJBI M YEJIOBEKA, B IIO3HAHUU INPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHuU Ipo0JIeM COXPAHEHHSI PUPOITHOTO PABHOBECUS;

yOEXIEHHOCTU B 0COOOM 3HAYMMOCTU XMUMUU ISl COBPEMEHHOW LMBUIM3AIUU: B
e€ TYMaHHMCTUYECKOW HAMpaBJIEHHOCTH W BaXXHOW pOJM B CO3JaHUU HOBOM Oa3bl
MaTepUaJIbHOW KYyJIbTYpbI, PEHICHUH TIJI00aJbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, DHEPrETUYECKOM, THUIIEBOM MW DKOJOTHYECKOU
0e30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEUEHUHU YCIOBUM YCHEIIHOTO TpyJda H
HKOJIOTUYECKH KOM(POPTHOM KMU3HHU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: IOHMMAHUSA CYIIHOCTH METOIOB ITO3HAHMA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONb30BaTh IMOTydaeMble
3HAHMS JJI aHadu3a U OOBSACHEHMS SIBJICHUI OKpYKAlOLIEro MUpa M MPOUCXOSAUIIUX B
HEM M3MEHEHUW, yMEHHUs JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAy4HbBIX
(aKkTOB ¥ UMEIOIIUXCS TaHHBIX C LIETBIO MOJyYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XMMHYECKUE 3HAHUA Ul PELICHUS
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIUX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;



TOTOBHOCTHU U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIo,
K aKTHBHOMY TOJIYYCHHUIO HOBBIX 3HAHWW MO XMMHUU B COOTBETCTBUU C XU3HCHHBIMU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOCHHOCTSAM Tpyla B pa3iuuHbIX cdepax MpodeccrnoHamTbHOMI
JESTSITBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaThl OCBOCHHS Yy4deOHOro mnpeamera «XUMHUS» Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMEIC TSI dbopmupoBaHus MHUPOBO33PEHUS 00yYaroIMXCs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIeHAyYHbIE TOHSTHUS, OTpakalollue
IIEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHENU(PUKY METOJIOB IO3HAHUS,
HCIIOJB3YEeMBIX B E€CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, JHEPIus, SBIICHHE,
MpoIeCC, CUCTEMa, HayuyHbId (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleI0BaHNEe, HAOMIOICHUE, U3MEPECHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE y4eOHBbIE JCHCTBUS (IIO3HABATENIbHbIE, KOMMYHHMKATHUBHBIE,
peryJIaTuBHBIE), obecrieunBaromie GopMupoBanue (yHKIIMOHAIHBHONM I'PaMOTHOCTH H
COITMAJILHON KOMIIETCHITNH 00YyUYarOIuXC;

CIIOCOOHOCTh OOYYarOUIMXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIAUCIUILIMHAPHEIE,
MUPOBO33PEHYECKIUE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE JEHCTBUS B MO3HABATEILHOU U
COLMAJIBHOM ITPAKTHUKE.

MertanpeaMeTHble  pPe3yJbTaThl  OTPAXKAIOT  OBJAJACHUE  YHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHHKATUBHBIMHU U PETYISATUBHBIMU JACHCTBHUIMU.

OBJaieHne YHUBEPCAJIbHBIMYI YU€OHBIMH MO3HABATEILHBIMU €HCTBUSIMH:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSTEIIHO (POPMYJIUPOBATH M AKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuUBaTh;

OTIPENICIIATH IEJIH ACSITEILHOCTH, 3a/1aBasi TapaMeTPhbl U KPUTEPUHU UX JOCTIKCHUS,
COOTHOCHUTBH PE3YJIbTAThI ICITEIHLHOCTH C MOCTABJICHHBIMHU LIECTISIMHU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITH  XapaKTEepHbIC TPU3HAKKM TOHATUM W YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHME TOHATUS I OOBSCHEHUS OTACIBbHBIX (PAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIs KJIacCU(PUKAIIMUA BEIIECTB M XUMHYECKUX
peaKkuuu;

YCTAaHABJIMBATh MNPUYMHHO - CJEACTBEHHBIE CBA3M MEXAY HW3y4aeMbIMU
SIBJICHHSIMH;



CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHAYKTUBHBIE, AENYKTHUBHBIE, 10 AHAJIOTHUH),
BBUSIBIIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYMST B PpPacCMAaTPUBAEMBIX  SIBJIICHUSIX,
(bopMyIIHpOBaTh BHIBOJIBI M 3aKIIOUCHHUS,

OPUMEHATh B IIPOLECCE IO3HAHUS, HCIOJb3yEMbIE B XHMHHM CHMBOJUYECKHE
(3HaKOBBIE) MOJENH, MPEeOOpPa3OBbIBATh MOJEIBHBIE MPEICTABICHUS — XUMHUYECKHI
3HaK (CMMBOII) 3JIEMEHTa, XUMUYecKkass (opMmyia, ypaBHEHUE XUMUYECKOU PEaKINu —
P pEIIEHWU Y4YEOHBIX I[IO3HABATENIBHBIX M MPAKTHYECKUX 3a/1ad, HPHUMEHSITh
Ha3BaHHbIE MOJIEJBHBIE NPEJICTABICHUS Ul BBISBICHHSI XapaKTEPHBIX INPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKHUX PEAKIIHM.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIQZIETh OCHOBAMHM METOJIOB HAay4YHOTO TO3HAHUS BEIIECTB M XHMHYECKHX
pEaKLNiA;

(GopMynupoBaTh LEAM U 33JaYd UCCIEJOBAHMSI, UCIIOJIb30BATh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKICHHU;

BIIQJIETh  HAaBBIKAMU  CAMOCTOSITEIBHOTO  IUIAHUPOBAHMS W MPOBEICHUS
YUYEHUYECKUX 3KCIIEPUMEHTOB, COBEPIIECHCTBOBaTh yMEHHsS HAOIIOAATh 3a XOJOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBAaTh €ro  pe3yiapTaT, (OpMYJIHMpOBATH
0000I1IeHHsI U BBIBOJBI OTHOCHUTEJIBHO JOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUA,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJEIaHHOM paboTe;

npuoOpeTaTh  OMBIT  YYCHHYECKOM  MCCIENOBATEIbCKOM M MPOEKTHOM
JESITeIbHOCTH, MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY IMOMCKY
METO/IOB PEUIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METOAO0B ITO3HAHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMalUUU (HAYYHO-TIOMYJISpHas
JUTEepaTypa XMMHUYECKOTO COJEp)KaHHUs, CIpaBOYHbIE mocolusi, pecypcel HTepHeTa),
aHAJIM3UPOBATh UH(OPMALIMIO PA3TUYHBIX BUJOB U (OPM IPEICTABICHUS, KPUTUUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(bopMyIHpOBATH 3aMTPOCH] U MPUMEHSTh PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(popmanuu, He0OX0IMMOM /1JIs BHITTOJIHEHHSI YUEOHBIX 3a7]a4 ONPeIeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  UCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPaTh ONTHUMAlbHYIO (OpMy TpencTaBiieHus WHOOpMAIUu
(cxempl, rpauKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

HCIIOJIb30BaTh HAYYHBIA SI3bIK B Ka4E€CTBE CPEACTBA IpPH pabOTe ¢ XUMHUYECKOU
uH(pOpMalel: MPUMEHSITh MEKITpeIMETHbIE ((hrU3HUecKre U MaTEMaTHUECKHE) 3HAKH U
CUMBOJIBI, (hOpMYIIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;



UCIIONIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO - CHMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiageHne yHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHU 1eHCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYHIECTBY OOCY»KAaeMOM TE€Mbl B XOJ€ Juaiora W/wiu
JUCKYCCHUHU, BBICKa3blBaTh UIEH, (HOPMYJIHPOBATh CBOM IPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUSI IPEITIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMpe3eHTAllMeld pe3yslbTaTOB MO3HABATEIBbHON JAESITEIbHOCTH,
IOJyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, IPAKTUYECKOW padoThl IO HCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealu3aluu y4eOHOro mpoekTa U (HOpMyIHpoBaTh BBIBOABI IO
pe3ynbTaTaM TPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3HMIMKA B XOJE
00CyX)eHusI 1 OOMEHa MHEHUSIMHU.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBHSAMM:

CaMOCTOSITENIbHO  IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO  I[1O3HABATEJBHYIO
ACSTeNbHOCTh, Ompeneisisi e€ 1enum | 3aJadd, KOHTPOJIMpPOBaTH W IO Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  NpEIJaraéMblii  aJlfOPUTM  JEUCTBHM  MpuU
BBIIIOJIHEHMH  Y4Y€OHBIX M  MCCIEIOBAaTEIbCKUX  3aJay, BbIOMpaTh HaumbOoJjee
3¢ (deKTUBHBIN CIOCO0 UX PEIICHUS ¢ YUETOM MOITYYEHHsI HOBbIX 3HaHUH O BEILIECTBAX U
XUMHUYECKUX PEaKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEIHHOCTH Ha OCHOBE CaMOaHajin3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIIACC

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH PEACTABICHUM 0 XMMHUYSCKOM COCTABJISIONICH €CTECTBEHHO -
HAYYHOW KApPTUHBI MHpA, POJM XUMHM B IIO3HAHUM SIBJICHUW NPUPOABI, B
(hopMUPOBAHUM MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH,
HEOOXOJIMMOM MJII PEeIICHHUs] MPAKTHYECKUX 3a7a4 M DKOJOTUYECKH OOOCHOBAHHOIO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO U TPUPOAHOM CPENE;

BJIQJICHUE CHCTEMOU XUMHUYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUS (XMMHUYECCKHUH 3JEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJIa, BaJICHTHOCTb, JJICKTPOOTPULIATEIBHOCTh, XUMHUYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTass M COKpall€HHas), MOJb, MOJISIpHas Macca,
MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNleT, (PyHKIIMOHAIbHAS TPYIINa, PaauKall, U30Mepus,
W30MEPBI, TOMOJOTHYECKUM  PAd, TOMOJIOTH, VYIJIEBOAOPOIBI, KHUCIOPOA U
a30TCOJEpXKAIIME  COCAUHEHHS, MOHOMEP, IIOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHS); TEOpPUM W  3aKOHBI  (TEOpUsl  CTPOCHUS



opranudeckux BemectB A. M. ByrnepoBa, 3aKOH COXpaHEHHsS MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XUMHHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXallhe B OCHOBE NOHUMAaHUSl MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJIICHUU,
(akTOJIOrHYECKHUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHHUH M O€30IacCHOM
UCIOJb30BAaHUM BAaXXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U INPaKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa;

chOpPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE TMPU3HAKH TIOHATHUH,
YCTAaHABJIMBATh MX B3aMMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IIOHATHS IIPU
ONMCAHUM COCTaBa, CTPOCHHUS U NIPEBPAILICHUN OPTaHUYECKUX COCTMHECHUM;

c(OPMUPOBAHHOCTh YMEHHUU HCIIOJIB30BATH XHUMHUYECKYI0 CHUMBOJIUKY JUIS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHOWN) (opmyi
OpraHUYeCKUX BEUIECTB M yPaBHEHUI XMMHYECKUX PEaKIMil, U3rOTaBIMBAaTh MOJIEIN
MOJIEKYJI ~OpPraHMYECKUX BEIIECTB Ui WUIIOCTpAUMU HMX XHMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHHAIJIEKHOCTb HN3YYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTAaBY U CTPOEHUIO K ONpPEACIEHHOMY KiacCy/TpyIine
COCIMHEHU  (YTIeBOAOPOMAbl, KHUCIOPOA M  a30TCOAEP)KAIIME  COEIUHEHHS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh WM Ha3BaHUA IO CHUCTEMATUYECKOU
Homenknatrype ([UPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HA3BAHUS OTICIBHBIX
OpraHUYECKUX BEIECTB (PTWIEH, MPOMWICH, AaleTHICH, 3TWJICHIJIMKOJIb, TIULEPHH,
(deHon, QopManpierun, aueTagbAeru]l, MypaBbHUHAs KHUCJIOTA, YKCYyCHash KHCIOTA,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsl KUCJIOTA, TIII0K03a, (PYKTO3a, KpaxMmall, IeJlIr103a,
TJIMIMH);

cOPMUPOBAHHOCTh ~YMEHMSI  ONPENENSITh BHUIBl XMMHYECKOH CBsSI3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

cOOPMUPOBAHHOCTh YMEHHUS MPUMEHATH TMOJOXKEHUS TEOPUH  CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa ans OObsICHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTpOEHUE, PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IMUHBIX KJIACCOB OPTraHUYECKUX
BeIlleCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTWICeH, OyTaaueH - 1,3, MeTunoyTaaueH -
1,3, OeH30:1, METaHOJ, 3TAaHOJ, STHJICHIJIUKOJb, TJIMIEPUH, (PEHOJ, aleTajabAerHu,
MypaBbUHAsl M YKCYCHAasl KHUCIJIOTBI, IJIFOKO3a, Kpaxmaj, LEJUI0JI03a, aMHUHOYKCYCHas
KHCIIOTAa), WJUIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXKJIYy HUMHU YpPaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

cOpPMUPOBAHHOCTh YMEHMSI XapaKT€pPHU30BaTh HWCTOYHUKUA YTIJIEBOAOPOTIHOTO
chIpbsi (HEDTh, TPUPOAHBIN Ta3, Yrojib), CIOCOOBI MX MEepepabOTKU U MPAKTUUECKOE
MPUMEHEHHE TPOAYKTOB NEpepaboTKH;



chOpPMUPOBAHHOCTh ~YMEHUW NPOBOAUTH  BBIYHCIEHUS 1O XUMHUYECKHM
ypaBHEHUsIM (Macchl, O0BEMA, KOJMYECTBA MCXOJHOIO BELIECTBA WM NPOIYKTa
peaKkiuu MO0 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WIH MIPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUW BIIAJIETh CUCTEMOM 3HAHMM OO0 OCHOBHBIX METOJAX
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMUMHUH MPU U3YyYEHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HAONIOACHUE, W3MEPEHHE, SKCIEPUMEHT, MOJEIHPOBAHUE), HCIOIb30BATh
CUCTEMHBbIE XUMUYECKUE 3HAHMS JIJISl MPUHATUS PEIICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM,;

c(OpPMUPOBAHHOCTh YMEHUU COOJIIOJIaTh MpaBWiia [OJb30BAHUS XHUMHUYECKOMN
MOCyIOl U Ja0OpaTOpHBIM 00OpyJOBaHUEM, a TaKXke ImpaBuUiia OOpaIlleHUs C
BEILIECTBAMH B COOTBETCTBMU C MHCTPYKUUAMH IO BBINOJHEHHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

chOPMHUPOBAHHOCTh YMEHHUH  IUIAHUPOBaTh M  BBINOJHATH  XUMHYECKHUI
AKCIIEPUMEHT (TPEBPALLEHUS OPTraHWYECKUX BEIIECTB MPU HArpEBaHUM, IOIYYEHUE
ATUJIEHA U HM3YyYEHHE €ro CBOWCTB, KAUECTBEHHBIE PEAKIUU OPraHMYECKUX BELIECTB,
JeHaTypauus OEJIKOB MpPU HarpeBaHWM, LBETHBIE PEAKIMH OEIKOB) B COOTBETCTBUU C
IpaBWJIaMU TEXHUKH OE€30MACHOCTH NPU OOpaIeHUH C BEIIECTBAMU M JIAOOpATOPHBIM
00OpyIOBaHUEM, TPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (POPMYJIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;

COPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKHM  AHAIU3HPOBATh  XHUMUYECKYIO
uHbOpMallMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MacCOBOM
uHdopmaruu, UaTepHeT u qpyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0JroaaTh MpaBuia JKOJIOTUYECKHU
L[EJIECO00PA3HOr0 MOBEACHUS B OBITY U TPYAOBOM JNEATEIBHOCTH B LEJISX COXPAHEHUS
CBOErO 3J0POBbS M OKpYKarOLEd MPUPOJHOM Cpelbl, OCO3HAaBaTh ONACHOCTb
BO3JICHCTBHS HA >KMBBIE OPTAaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs
cmpici  mokazarenss [IJIK, mosicHATh Ha mnpuMepax CcHocoObl YMEHBUICHUS W
MpEeA0TBPALICHUS! UX BPETHOTO BO3/ICHCTBUS Ha OPTraHU3M YEJIOBEKA;

Uist  oOy4aromIMXcsi C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbsSi: YMEHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX T[I03HAaHUS BEIIECTB MU
XUMHUYECKUX SBJICHUH;

JUTSL CTIENBIX M CIAO0OBUASIIIUX OOYYaIOIIMXCSA: YMEHUE HCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIL.



11 KITACC

[IpeameTHbIe pe3yabTaThl OCBOECHHS Kypca «OOIas U HEOpraHW4yecKas XHMHs)
OTpakaroT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN: O XUMHUUYECKON COCTABJISIONICH €CTECTBEHHO
- HAy4YHOM KapTHHBI MHUpPA, pPOJM XUMHU B IIO3HAHUM SIBJICHUM NPUPOABI, B
(hOpPMHUPOBAHUH MBIIUICHUS U KYJIbTYPhI TUYHOCTH, €€ (PYHKITMOHAIEHON TPaMOTHOCTH,
HEOOXOIUMOM JIJIsi pelIeHUs] MPAKTHUYECKUX 3aJa4 M IKOJOTUYECKH OOOCHOBAHHOIO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO ¥ IPUPOJAHOM CpETE;

BJIAJICHUE CHCTEMOU XUMHUYECKHUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOITOJIAraoIyue MOHATHS (XMMHYECKUH 3JIEMEHT, aTtoM, u3otom, s -, P -, d -
AJIEKTPOHHBIE OpOUTaIM aTOMOB, HOH, MOJIEKYyJia, MOJib, MOJIAPHBIH O0O0BEM,
BAJICHTHOCTh, JJICKTPOOTPHUIATEIBHOCTh, CTEICHb OKHUCJICHUSA, XWMHUYECKasi CBS3b
(KoBaJICHTHasl, WOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpHCTaUIMUecKas pereTka,
TUIBI ~ XMUMWYECKHX  PEaKkuuii,  pacTBOD, 3JIEKTPOJIATHI, HEXJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAs  JUCCOLUUAIMUSA,  OKHUCIHUTENb, BOCCTAHOBUTEIb,  CKOPOCTH
XUMUYECKOW peakiuu, XUMHYECKOE pPAaBHOBECHE), TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKONU IUCCOoLManuy, nepuoanueckui 3akon /. M. MenaeneeBa, 3aKkoH
COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHCHUS W TMPEBPAMICHUS HSHEPTUU NPHU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUNA  SI3BIK  XHUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JI€XKAIIME B OCHOBE IIOHUMAaHWUS MPUYMHHOCTH U
CUCTEMHOCTH XHUMHYECKHUX SBJICHUM, (DAKTOIOTHYECKUE CBEJSHUS O CBOMCTBaX,
COCTaBe, MOJYYCHUH M OC30MaCHOM HCIOJIb30BAaHUN BaXHEUIIINX HEOPTraHUYSCKHUX
BEIIIECTB B OBITY M MPAKTUYECKOM JICITSIHHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBJISATH XapaKTEpPHbIE TMPU3HAKU TIOHSITHUH,
YCTAHABIIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TMOHATUS IIPU
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOPMHUPOBAHHOCTh YMEHUM MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBJieHUs] (POPMyIT BEIIECTB U YPAaBHEHUN XUMHUUECKUX PEAKIUi, CUCTEMAaTUUECKYIO
HoMeHknatypy (IUPAC) u TpuBHalibHBIE Ha3BaHUs OTIEIBHBIX HEOPTaHUYECKHUX
BEIIECTB (yrapHblii Ta3, YIVICKUCIBIA ra3, aMMHuak, TramiéHas HW3BEeCTh, HeEraéHas
U3BECTh, MUTHEBAS COJIA, MUPUT U JPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUU OMNpPEACNSITh BaJCHTHOCTh W CTENECHb OKHUCIICHHS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XMMUYECKON CBS3U
(KoBaJIeHTHasi, HWOHHAs, META/UIMYECKas, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJICKYJISIpHAs, UOHHAs,
METaJJINYEeCcKas), XapaKTep CPeJibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAIJIC)KHOCTh HEOPTAHUYECKUX
BEILIECTB MO0 HX COCTaBY K OMNPEACIEHHOMY KJacCy/Tpynmne COeAuHEHUU (IpocThie



BEIIIECTBA — METAUIBI M HEMETAJIbl, OKCHJbI, OCHOBAHHS, KHUCJIOTHI, amM(pOTEpHBIE
TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICT Tepuoaudeckoro 3akona [[. U.
MenpneneeBa M JIEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3yeMeHTOB 1 — 4 mnepuonoB llepuoandeckoil CUCTEMBbI XUMHUYECKHUX
anemenToB JI. M. MenneneeBa, UCHONB3ysd MOHATHA «S -, P -, O -3JICKTpOHHBIC
opOuTanu», «IHEPreTUYECKUe YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWMCTB XHMHMYECKHX 3JJIEMEHTOB W HMX COEIUMHEHHI MO MepuoAaM M rpynmnam
[Teprnoanyeckoit cucrembl XuMu4decKux 3neMeHToB /. 1. Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHUMN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOWCTBA  HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJACCOB,  IOJTBEPKIATh
CYLIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKAY HEOPraHMYECKHMMHU BEIIECTBAMHU C
MTOMOIILI0 YPABHEHUN COOTBETCTBYIOMIMX XUMHUYECKUX PEAKIIUIA;

c(hOpPMHUPOBAHHOCTh YMEHHSI KJIACCU(UIMPOBATh XUMHUYECKHE PEAKIHUH IO
pa3IMUHBIM TpU3HAKaM (YUCIYy W COCTaBy pEarupyrolux BEIIECTB, TEIJIOBOMY
abdexTy peaxiuu, H3MEHEHHUIO CTENeHEH OKUCIEHUS SJIEMEHTOB, OOpPaTUMOCTH
peaKkuu, y4acTUIO KaTalanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABIISATh YPABHEHMS PEAKIUA Pa3TUYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPaBHEHUS PEaKIMil MOHHOTO OOMEHA, YUUThIBas YCIOBUS,
[IPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(OPMHUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKIMH,  MOJITBEPKIAIOIIHE
KaueCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIICCTB;

c(hOpPMHUPOBAHHOCTh ~ YMEHUW  pacKpblBaTh  CYIIHOCTh  OKHUCJIUTEIBHO -
BOCCTAHOBUTEIHHBIX PEAKIIUN TOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OanaHca dTUX
pEaKLNiA;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHYECKOU
peakIuy OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3aenctsus (npunuun Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHYECKUE MPOIIECCHI, JICHKAIIIHE
B OCHOBE MPOMBIIUICHHOTO TMIOJYyYEHUS CEPHOM KHCIOTHI, aMMHAKa, a TaKKe
c(hOpMUPOBAHHOCTH MIPEACTABICHUM 00 OOIIUX HAYYHBIX MPUHIUIAX U SKOJIOTHYECKUX
mpobJieMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCICHUSI C UCTIOIH30BAHUEM TIOHSITHS
«MaccoBasi JIOJisl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MpH
XUMUYECKUX PEaKIMsIX, MacChl BEIIeCTBA WM 00BEMA Ta3oB 10 H3BECTHOMY
KOJIMYECTBY BeIllECTBA, Macce WM OOBEMY OJIHOIO U3 YYaCTBYIOLIMX B PEAKIUU



BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHUM COOJIOATh TPaBHJIA TOJH30BAHMS XUMUYECKOMN
nocyqoil u abopaTopHbIM O00OpYIOBaHHMEM, a TaKXke TMpaBwia oOOpaleHus: C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKIHUAMH IO BBIMOJHEHUIO JIa0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHHWH  IUIAHUPOBATh M  BBINOJHATH  XHUMHYCCKHUI
AKCIIEPUMEHT (pa3joKEeHUE TNEepPOKCHAa BOJOpOJa B TNPUCYTCTBUU KaTalld3aTopa,
ONPENICIICHUE CPEABl PACTBOPOB BEIIECTB C MOMOILIBI) YHUBEPCAIBHOIO WHIWKATOPA,
BIIMSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIMU, PEAKIIM UOHHOTO
oOMEHa, KaueCTBEHHbIE pEaklHH Ha cyib(paT -, KapOOHAT - M XJIOPUJI-AHUOHBI, Ha
KaTUOH aMMOHMSI, PEIICHHE HKCIEPUMEHTAJIbHBIX 3ajlad Mo TemaMm «MeTamib»y u
«HemeTamnel») B COOTBETCTBUM C MIPABUJIAMH TEXHUKH O€30MACHOCTH MPHU OOpaIlCHUH
C BelecCTBaMH U J1a0OpPaTOPHBIM  OOOpPYJOBaHUEM, MPEACTABISATh PE3YJIbTAThI
XUMUYECKOTO HKCIEpUMEHTA B (pOpMe 3amrcu ypaBHEHUN COOTBETCTBYIOIIMX PEaKIUi
1 (popMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKHM  aHAJIM3UPOBATh  XUMHUYECKYIO
uHopMaIuio, TOJY4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeICcTBa  MacCOBOM
KOMMYHUKaIu, MTHTepHET U OpyTrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0JroaaTh MpaBuia JKOJIOTUYECKHU
L[EJIECO00PA3HOT0 MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEJISX COXPAHEHUS
CBOETO0 3JI0POBbS U OKPYXAIOIIEH MNPUPOJAHOM CpeAbl, OCO3HaBaTh OIACHOCTH
BO3JICICTBUSI HA JKUBBIE OpPraHU3Mbl OMNPEAECIEHHBIX BEUIECTB, MOHUMAs CMBICI
nokazatens 11K, mosicHATh Ha pUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS
WX BPEIHOTO BO3/CHCTBUS HA OPraHK3M YEJIOBEKA,

JUIsT  O0y4YarolIuXxcsi C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBS: yMEHHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJaX I[IO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUH;

JUISL CJIETIBIX M CIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHUE HCIOJIL30BaTh peiabedHO -
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
Ne n/m Hamverobatine pasietos i rem Konrpoabnsie Ilpakrnueckue (uudposbie)
NMPOrpamMMbl Bcero
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPraHHUYECKUX COCAMHEHUN A. M. 14 1 1 https://lesson.edu.ru/04/10
bytneposa
Hroro no pazneny 14
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YIIEBOAOPOIbI — ATKAHBI 3 https://lesson.edu.ru/04/10
2.2 HenpepeibHbie yrieson0poLL: aikeHsl, 8 1 https://lesson.edu.ru/04/10
QJIKa/IUEHBI, aJTKUHBI
2.3 ApoMaTHyecKHe yrieBOAOPOIbI 3 https://lesson.edu.ru/04/10
2.4 TpHpOAHEIC HCTOYHHIH YTICBOAIOPOIOB 1 3 1 https://lesson.edu.ru/04/10
UX mepepadboTKa
Hroro no pazneny 17
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
3.1 Crouptbl. @enon 6 1 https://lesson.edu.ru/04/10
3.2 Anberupsl. Kap6orossie Kucaorst 11 1 1 https://lesson.edu.ru/04/10
CrnoxHble 3¢upsbl
3.3 VriieBoasl 5 1 https://lesson.edu.ru/04/10
Hroro nio pazgeny 22
Pasznea 4. A3oTconepxaiye OpraHudecKkue coe{uHeHust
4.1 ‘ AMUHBL. AMUHOKHCIIOTHI. benkn 6 1 https://lesson.edu.ru/04/10
Hroro no pazgeny 6
Pa3pnen S. BeicOKOMOJIeKY /IS PHBIE COCAUHEHHUSA
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 6 1 1 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Uroro no pazueny 6
Pa3znea 6. PesepBHoe Bpemst

6.1 ‘ PezepBHOE Bpemst 3
Hroro 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KITIACC

KosauyecTBo yacoB DJIeKTPOHHbIE

Ne n/m Hamnverobatiue pasienos i rem Konrtpoasnsie Ilpakrtuyeckne (uupposbie)

TpOrpaMMel Beero paﬁo’r],] paﬁo’r],] 06p330BaTe.]II>HLIe
pecypcsbl

Pa3nen 1. TeopeTnueckue OCHOBBI XUMHUM
Crpoenune atomoB. [lepuoguyeckuii 3aK0H 1

11 IIepuonnueckas cucTeMa XMUMHUYECKUX 8 1 https://lesson.edu.ru/04/11
anemenToB M. 1. MenaeneeBa

1.2 Crpoenue semectsa. Muoroodpasue 7 1 https://lesson.edu.ru/04/11
BEIICCTB

1.3 XUMUYECKUE peaKIIuu 13 1 1 https://lesson.edu.ru/04/11

Hroro mo pazmeny 28

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Meraibl 11 1 1 https://lesson.edu.ru/04/11

2.2 Hewmerannsl 17 1 3 https://lesson.edu.ru/04/11

2.3 CBAA3b HEOPTAKWUCCKHX U OPIAHHYECKHX 5 1 1 https://lesson.edu.ru/04/11
BEIICCTB

Hroro mo pazueny 33

Pa3nen 3. Xumus u :Ku3Hb

3.1 ‘ X¥UMUs U KU3Hb 4 ‘ https.//lesson.edu.ru/04/11

Hroro no pazneny 4

Paznen 4. PezepBHoe Bpems

41 ‘ PesepBHOE Bpems 3 ‘

Hroro 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 6 ‘
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIEKTPOHHbIE

Ne Hara
Tema ypoka Kourpoabsnubie IIpakTnueckue uudposbie

n/n Bcero U3YYeHHs

padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

1 Hpeamer opratiiccioit XuMHi, €€ 1 01.09.2023 | https:/lesson.edu.ru/04/10
BO3HUKHOBCHHUE, PA3BUTHEC U 3HAUCHHE
Teopust CTpOCHUST OPraHUUECKUX

2 coenuHenuiit A. M. BytiepoBa, €€ OCHOBHbIC 1 05.09.2023 | https://lesson.edu.ru/04/10
ITOJIOYKEHHSI

3 CrtpoeHue aToma yriepoia 1 08.09.2023  https://lesson.edu.ru/04/10

4 BasieHTHBIC COCTOSIHUSI aTOMa YTiiepoa 1 12.09.2023  https://lesson.edu.ru/04/10

5 lpencrapnenne 0 xnacenpuiarum 1 15.09.2023  https://lesson.edu.ru/04/10
OpPraHUYECKUX BEIIECTB
Homenkiatypa (cucremaruueckas) u

6 TPUBHMAJIbHBIC Ha3BaHUS OPTaHUYECKUX 1 19.09.2023 https://lesson.edu.ru/04/10
BEIIECTB

7 I;I;;gep {1 B OPTAHHHCCKOH XHMIH I €€ 1 22.09.2023 | https://lesson.edu.ru/04/10
O06o001IeHre 1 cucTeMaTU3aIsa 3HaHUH O

8 CTPOCHHH ¥ KJIACCU(PHUKAIIUN OPTaHHUSCKUX 1 26.09.2023 | https://lesson.edu.ru/04/10
COEIMHEHU I

9 KonTtponsHas pabora ;N'gl Teoperu-yeckue 1 1 29 09 2023
OCHOBBI OPTaHHUYECKOW XUMUU
TuIbl XUMHAYECKUX peakinil B

10 OpraHMYecKoil XxuMuu. Peakiumn 1 03.10.2023 | https://lesson.edu.ru/04/10
MIPUCOETUHEHUS U 3aMEIICHUS

11 Peakuuu oTmierieHus 1 U30MepU3aIiu 1 06.10.2023 | https://lesson.edu.ru/04/10
O06o001IeHre U cCUCTEMaTU3aIis 3HAHUHA O

12 TUMAX XUMUYECKUX PeaKiuii ¥ BUIaX 1 10.10.2023 = https://lesson.edu.ru/04/10

pearupyroumx 4acTuil
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Pemrenne 3a1a4 Ha HaX0XKIEHUE

13 MOJICKYJISIPHOM (DOPMYJIbI OPraHHYECKOTO 13.10.2023 = https://lesson.edu.ru/04/10
BEILECTBA.

14  Ilpaxrueckas pabora Nel Kasectsenmpiid 17.10.2023  https://lesson.edu.ru/04/10
aHaJIM3 OPraHMYCCKUX COCAMHEHHMIA.
Meran u 3TaH — NpocTenIIre

15 NPE/ICTABHTEIN A/IKAHOB. ANKAHB: 20.10.2023 https://lesson.edu.ru/04/10
CTPOCHHE, HOMEHKJIATYPa, IMOJyIeHUE U
(busnvecKre CBONCTBA

16 XHUMHUECKHE CBOMCTBA aJIKAHOB 24.10.2023  https://lesson.edu.ru/04/10
AJIKEHBI: CTPOCHHE, H30MEPHS,

17 HOMEHKJIATypa, (GU3NYeCKUe CBOWCTBA, 27.10.2023 | https://lesson.edu.ru/04/10
MOJIy4EHHE
DTHIICH U IPOIMJIEH — MIPOCTEHIINE

18 [PEICTaBUTENN AIKEHOB. X UMHUUECKUE 07.11.2023 | https://lesson.edu.ru/04/10
CBOICTBA aJIKCHOB

19 Hpaxruecias padora Ne2 Hf) MTyHeHHe 10.11.2023 ' https://lesson.edu.ru/04/10
STHUJICHA U H3yYE€HHUE €r0 CBOWCTB

pp  LMKJIOAIKAHEL CTPOCHHE, H3OMEpHS, 14.11.2023 | https://lesson.edu.ru/04/10
HOMEHKJIAaTypa, CBOHCTBA

gy Auxammensl. byramuen-1,3 u 17.11.2023 | https:/lesson.edu.ru/04/10
MeTunOyTaaueH-1,3
XUMHYECKHE CBOMCTBA aJIKaJUCHOB.

22 [MonydeHre CHHTETUYECKOTO KaydayKa U 21.11.2023 | https://lesson.edu.ru/04/10
PE3HHBI
AJIKHHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHS,

23 TOMOJIOTHUECKUUN Psifl. ATIETHIICH — 24.11.2023 | https://lesson.edu.ru/04/10
MIPOCTEUIINN MPECTABUTEND AIKUHOB

24 XUMUYECKHe CBOMCTBA aJIKUHOB 28.11.2023  https://lesson.edu.ru/04/10

o5~ DPIMCICHHA 10 ypABHCHHIO XHMHUHCCKOH 01.12.2023  https://lesson.edu.ru/04/10
peaKIuu

26 ApeHbl: 0eH3011 1 TOIyoJ. TOKCMYHOCTh 05.12.2023 | https://lesson.edu.ru/04/10
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apeHoB

XUMHYECKHE CBOMCTBA OEH30J1a ¥ €r0

27 08.12.2023 | https://lesson.edu.ru/04/10
rOMOJIOIOB

pg | CHCTHUCCKA CBAD YIICBOI0POAOE, 12.12.2023 | https:/lesson.edu.ru/04/10
NPHHAUISKAIINX K PA3JIMYHbIM KJIaccam
[Tpupo IHbIE HCTOYHUKH YIIIEBOIOPOIOB:

29 NPUPOJHBIN ra3 v ONYTHBIC HEPTIHBIC 15.12.2023 = https://lesson.edu.ru/04/10
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu
[IpupoHbIE HCTOYHUKH YIJIEBOIOPOIOB:

30 NPUPOJIHBIN ra3 v NOMYTHBIC HEPTIHBIC 19.12.2023 = https://lesson.edu.ru/04/10
raspl, He()Th ¥ IPOJYKTHI €€ IepepabOTKH

31 KontposbHas padora Ne2 YrieBomopo/ipt 22.12.2023 | https://lesson.edu.ru/04/10

32 TpenenbHbIC OXHOATOMHIC CIMPTEL: 26.12.2023 | https://lesson.edu.ru/04/10
METaHOJI ¥ 3TaHoj1. BomopoaHas cBs3b

g3 XHMIMCCKHE CBOMCTEA MPEEBHbIX 29.12.2023 | https:/lesson.edu.ru/04/10
OAHOATOMHBIX CIIMPTOB

34 ~ MUOTOATOMHEIE CHHPTLL: STHICHIIHKOD H 09.01.2024  https:/lesson.edu.ru/04/10
TJIMIIEPHH

35 Deno: CTpOCHH? MOJICKYIIBL, (I)I/I3I/I‘ICCI(I/IC " 12.01.2024  https://lesson.edu.ru/04/10
XUMHNYCCKHUEC CBOMCTBA, IPUMCHCHUC

gp ~ Cueremarmsaumsi u obobuenne suarnii o 16.01.2024  https:/lesson.edu.ru/04/10
cnuprax u peHomnax

37 KonTponbnas padora Ne3 Cnuptsl u 19.01.2024
(beHoIBI

gg  /MIBACTHABL hopmatbiCri i 23.01.2024  https://lesson.edu.ru/04/10
areTaibaerug. AeTon

gg ~ XHMIMCCKHE CBOMCTBA ATBACTHIOB I 26.01.2024  https://lesson.edu.ru/04/10
KETOHOB

40 OJHOOCHOBHEIE IPEACTLHBIC KAPOOHOBHIE 30.01.2024  https://lesson.edu.ru/04/10
KHCJIOTBI: MypaBbUHAA U YKCYCHAs

41 XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIOT 02.02.2024 | https://lesson.edu.ru/04/10
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[IpakTrueckas padota Ne 3 CpoiicTBa

42 N 06.02.2024
pacTBOpa yKCYCHOM KHUCIIOTBI
CreaprHOBast ¥ OJICMHOBAsI KUCIOTHI, KaK

43 [PEICTABUTENN BBICIIMX KapOOHOBBIX 09.02.2024 ' https://lesson.edu.ru/04/10
KHUCJIOT

44~ Mpuia Kax com BLICIINX KapOOHOBbIX 13.02.2024  https://lesson.edu.ru/04/10
KHCJIOT, UX MOIOILEE AeiCTBIE
CroxHbIe 3(QUPHI KaK MPOU3BOIHBIC

45 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX 16.02.2024  https://lesson.edu.ru/04/10
a¢hupoB

46 JKupbr: rusipoins, mpumenenme, 20.02.2024  https://lesson.edu.ru/04/10
OMOJIOTHYECKast POJIb KUPOB
O06o001IeHrEe U CUCTEMATHU3aLMs 3HAHUH 110

47 teme: «KapOoHoBbIe KUCIOTHL. CIIOKHBIE 27.02.2024 | https://lesson.edu.ru/04/10
a¢upsl. Kupbi»

48 KonTponbnas padora Ne4 KapOoHOBbBIE 01.03.2024
KHCJIOTBI U MX [TPOM3BOIHBIE

49 VYTaeBobI: COCTaB, Kiaccupukanms 05.03.2024  https://lesson.edu.ru/04/10

50  D@XHCHIIME IPEICTABUTENN: [II0KO33, 12.03.2024  https://lesson.edu.ru/04/10
dbpykTo3a, caxaposa

51 KanMaH H HEILTOJI03a KaK PHPOJIHBIC 15.03.2024 https://lesson.edu.ru/O4/lO
MOJMMEPBI

5y  Cucrematusami u 0bodmenne suammii o 19.03.2024  https://lesson.edu.ru/04/10
TeMe «YTIIEBOIBI

53 [TpakTuaeckast padota Ne4 VrieBosl 22.03.2024

54 AMUWHBI: METUJIAMHH Y aHUJIUH 05.04.2024 | https://lesson.edu.ru/04/10
AMMHOKHCIIOTHI KaK aM(pOTEPHBIE

55 OpraHUYECKUEe COCTUHEHUS, UX 09.04.2024 | https://lesson.edu.ru/04/10
ouonornyeckoe 3HaueHue. Ilentuant

56~ DE/IKH Kak NPUPOMHEIE 12.04.2024 | https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIE COSTHHEHHUS

57 I'enernueckas cBA3b https://lesson.edu.ru/04/10
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16.04.2024

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI 00

58 YIIIeBOAaX M a30TCOACPIKAIIIX 1 19.04.2024  https://lesson.edu.ru/04/10
COETMHEHUSIX

59 Kontponbnas padota Ne5 AzoTcomepxaiiue 1 23.04.2024
OpPTraHUYeCKUEe COSTUHEHUS

g0 ~ OCHOBIDIC ONSTHS XUMHIL ) 1 26.04.2024  https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METOIbI CHHTE3a

61 BBICOKOMOJICKYJISIPHBIX COCTMHCHHIA. 1 30.04.2024 | https://lesson.edu.ru/04/10
[TnacTmacchl, KaydykH, BOJTOKHA

62 [IpakTuueckas padbora NQSVI/IIIGHTI/I(bI/IKaHI/ISI 1 03.05.2024
OpPraHUYECKUX COCAMHEHUN

p3 ~ OOooOuerie suanuii 1o kypey 1 07.05.2024  https://lesson.edu.ru/04/10
OpPTaHUYeCKON XUMHU

64 Obobmernne SHAHIH IO KYPey 1 10.05.2024  https://lesson.edu.ru/04/10
OpPraHUYECKON XUMUU

65 KonTponbHas pa60TUa Ne6 Utorosas no 1 14.05.2024
KypCy OpraHU9YeCKON XUMHH

66 PesepBHbIit ypok. O606£ueHI/Ie " 1 17.05.2024
CUCTEeMaTH3alusl 3HAaHUH

67 PesepBHbIit ypok. O606iueHHe u 1 21.05.2024
CUCTEeMaTH3alusl 3HAaHUH

68 PesepBHBIit ypoK. O6061ueHI/Ie u 1 24.05.2024
CHCTEMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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11 KITACC

N KonuyecTBo yacoB Jlara DJIEeKTPOHHbIE
n/-n Tema ypoka Beero Kontpoabubie IlIpakTuyeckue wsyeHus uugposbIe
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchbl

1 XUMUYECKUH 2TIEMEHT. ATOM 1 01.09.2023 | https://lesson.edu.ru/04/11

2 DieKTpOHHAs KOH(DUTYpAIUs aTOMOB 1 05.09.2023 | https://lesson.edu.ru/04/11
IIepuonnueckuit 3akoH u Ilepuonnue-ckas

g cueTeMaxmirieckix snemertos [1. 1 ) 1 08.09.2023 | htps://lesson.edu.ru/04/11
MeHnieneeBa, UX CBSI3b C COBPEMEHHO# Teopueit
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB

4 XUMHAYECKHMX 3JICMEHTOB U UX COCAMHEHUH 110 1 12.09.2023  https://lesson.edu.ru/04/11
rpyIaM | nepuoam
3HaueHHE TIEPHOANIECCKOrO 3aKOHA M CHCTEMBI

5 xumudeckux 3aementoB [I.1. MenpenceBa B 1 15.09.2023 https://lesson.edu.ru/04/11
Pa3BUTHH HAYKH

6 BaseHTHOCTS. ICKTPOOTPULATE-HOCTE. 1 19.09.2023 | https://lesson.edu.ru/04/11
CreneHb OKUCITCHUS

7~ [Demectsa MOMCKYIAPHOTO it HEMOIIEKYIApHOTO 1 22.09.2023  https://lesson.edu.ru/04/11
CTPOCHHUS

8 Kontponbnas pfl60Ta Nel Ctpoenue atoma. 1 1 26.09.2023
[Tepuonnueckuii 3akoH /[.M1.Menneneena
Ctpoenue BelecTBa. XUMHUECKask CBSI3b, €€

9 BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAICHTHOW 1 29.09.2023 | https://lesson.edu.ru/04/11
cBsi3u. BomopoaHas cBs3b
Ctpoenue BelecTBa. XMMHUYECKask CBSI3b, €€

10 BBl MeXaHU3MbI 00pa30BaHUS KOBAICHTHON 1 03.10.2023 | https://lesson.edu.ru/04/11
cBsi3u. BomopoHas cBs3b

11 CTpoeHHe BeIecTBa. XMMHUECKas CBs3b, o8 . 1 06.10.2023 | https://lesson.edu.ru/04/11
BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAIIEHTHOM
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cBsi3u. BomopoaHas cBsi3b

IlonsTue o AUCIICPCHBIX CUCTEMAX. HUctunnsie n

12 1 10.10.2023 | https://lesson.edu.ru/04/11
KOJUIOMTHBIE PACTBOPBI
13 MaccoBas 107151 BEIIECTBa B pacCTBOpE 1 13.10.2023  https://lesson.edu.ru/04/11
14 ?f;f”;g‘;?gg;f:f(?;;f;gﬁfgj;;’;g‘;;o 1 17.10.2023  https:/lesson.edu.ru/04/11
15 | KonutponbHas padora No2 CTpoeHHEe BemecTBa 1 20.10.2023
Knaccudukanus 1 HOMEHKIATypa
16  MCOPramMHECKiX coCAnHeHHiL. I eneriieckas 1 24.10.2023  https://lesson.edu.ru/04/11
CBSI3b HEOPTAaHMYECKUX BEIECTB, PA3INIHBIX
KJIaCCOB
Kraccudukarus XUMAYeCKUX peaKiiii B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
17 3aKOH COXPaHEHHs MacChl BEIIECTB; 3aKOH 1 27.10.2023 | https://lesson.edu.ru/04/11
COXpaHEHMsI U IIPEBPAIICHUS SHEPTUH [TPH
XMMHYECKHX PEaKIUiX
18  Ckopoctb peakiuu. OOpaTHMbIC PeaKIUU 1 07.11.2023 | https://lesson.edu.ru/04/11
19  Ckopoctb peakiuu. OOpaTHMbIC PeaKIUu 1 10.11.2023  https://lesson.edu.ru/04/11
po  XHMIMCCKOE paBHOBECHE 1 CIOCODM ero 1 14.11.2023 | https:/lesson.edu.ru/04/11
CMEIIIECHHSI
g XHMIHCCKOC PABHOBECHE  CTIOCODHI ero 1 17.11.2023 | https:/lesson.edu.ru/04/11
CMEIIIEHHSI
IIpakTuyeckas ta Nel Bnustau WYHBIX
22 (pzll)lilTopOBe (;{aacfozf(?ﬂab]j(Hanecxog ggiunp{ . 21.11.2023
DrekTponuTHYecKas aucconuariys. [IoHsTre o
23 | BomopoaHoM mokasareine (pH) pactBopa. 1 24.11.2023 | https://lesson.edu.ru/04/11
Peakiuu HOHHOTO 0OMeHa
24 ['unponu3 HeOpraHMUYECKUX BEIIECTB 1 28.11.2023 | https://lesson.edu.ru/04/11
25 | I'maposu3 opraHUYecKHX BEIIECTB 1 01.12.2023 | https://lesson.edu.ru/04/11
26  O00OIIeHNE U CHCTEMATH3AIMS 3HAHUH 110 1 05.12.2023 | https://lesson.edu.ru/04/11
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TeMe, MOJAr0TOBKAa K KOHTPOJIbHOM paboTe

27  KonutponbHas pabora Ne3 XuMu4ecknue peakiuu 08.12.2023
OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH.

28  llousTHe 00 AIIEKTPONIN3E PACIUIABOB U 12.12.2023 = https://lesson.edu.ru/04/11
PacTBOPOB COJICH
Meraiutbl, ux noyioxenue B [lepuoanueckoit

pg  CHCTEME XHMIMECKHX lleMeHTOB J1. 1. 15.12.2023  https://lesson.edu.ru/04/11
MeHieneeBa 1 0COOCHHOCTH CTPOCHHUS AaTOMOB.
OO6mume Gpuznyeckre CBOMCTBA METAIIOB

gp  CTVIABDI METAILIOB. SICKTPOXHMIIC-CKHi Pi 19.12.2023  https:/lesson.edu.ru/04/11
HaMPSHKCHUH METaJIOB

31  OOmue crnocoObl MOJYYCHHS METAJLIOB 22.12.2023 | https://lesson.edu.ru/04/11

32 | OOmme crocoObl MOJTY4YCHUS] METAIIIOB 26.12.2023  https://lesson.edu.ru/04/11
XUMHYECKHE CBONCTBA BAXKHEHIITUX METAJIJIOB

33 (HaTpHii, KaIui, KaJbIMii, MATHUH, aIIFOMAHUI) 29.12.2023  https://lesson.edu.ru/04/11
1 UX COCIMHEHUI

34  AMMITECKILC CBOMCTBA XpOMA, MEH 1 HX 09.01.2024  https:/lesson.edu.ru/04/11
COCIUHCHUI

g5 | XHMIICCKUE CROMICTBA LHKA, Henesa it M 12.01.2024  https://lesson.edu.ru/04/11
COCJIMHEHU I

36 | Kopposus meramios 16.01.2024 | https://lesson.edu.ru/04/11
IIpakTuyeckas padora Ne2 Pemenue

37 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 19.01.2024
«MeTtabi»

38 | Ypok-ympakHeHue 1o Kiaccy «MeTaib 23.01.2024  https://lesson.edu.ru/04/11

39  KontponbHas pabora Ne4 MeTasuibl 26.01.2024
Hewmeramnsl, nx nonoxxenue B [leprnoanueckoi

40 CUCTEME XMMHUYECKUX 31eMeHToB J1. . 30.01.2024 https://lesson.edu.ru/04/11
MemeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

41  dusnveckue CBOMCTBA HEMETAJIIOB. 02.02.2024 https://lesson.edu.ru/04/11
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Annotponusi HeMETaUIOB (Ha IpUMepe
KHCIIOpoJ1a, cephl, hocdopa u yrieposa)
XUMHYECKHE CBOMCTBA FAJIOEHOB, CEPhI U UX

42 . 1 06.02.2024 https://lesson.edu.ru/04/11
COCTMHCHHI
43 | XHMMIICCKHE CROFCTRA a30Ta, (ochopa i X 1 09.02.2024  https:/lesson.edu.ru/04/11
COCTMHCHUI
4q ~ UMITICCKUC CROFCTRA YI/ICPO/A, KPEMHIL H HX 1 13.02.2024  https://lesson.edu.ru/04/11
COCTMHCHUI
45 ~ !IPMMCHEHIIC BKHCHINITX HEMCTANIOR i HX 1 16.02.2024  https://lesson.edu.ru/04/11
COCTMHCHHI
OO6o01IeHHEe 1 CHCTeMaTU3alIUs 3HAHUH 110 TeMe
gp  (Hemeramib. BrHCICHI 0 ypaRHCHIM 1 20.02.2024  hitps:/lesson.edu.ru/04/11
XUMHYECKUX PEaKLUi i TEPMOXHUMHUYCCKHE
pacuéThl
[IpakTuueckas padora Ne3 Pemienue
47 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 27.02.2024
"Hemetasr"
48  KonrtpompHas padora Ne5 Hemeramisl 1 01.03.2024
49  Heopranuveckue v OpraHMYECKUE KHUCIOTHI 1 05.03.2024 | https://lesson.edu.ru/04/11
50 | Heopranudeckue U OpraHUYEeCKUE KHCIOTHI 1 12.03.2024 | https://lesson.edu.ru/04/11
51 | Heopranundeckue U OpraHM4eCcKUe OCHOBAHUS 1 15.03.2024 | https://lesson.edu.ru/04/11
52 | HeopraHundeckue u OpraHM4ecKUe OCHOBAHUS 1 19.03.2024 | https://lesson.edu.ru/04/11
53 AMQOTEpHPIC HEOPTaHHIECKHE 1 OPraHUHCCKHE 1 22.03.2024 | https://lesson.edu.ru/04/11
COCTMHEHUS
[IpakTuueckas pabora Ne4 Pemienue
54  SKCHEepUMEHTAIbHBIX 3a/1a4 [0 HEOPraHUYECKOi 1 05.04.2024
XUMHHA
55  Comm 1 09.04.2024  https://lesson.edu.ru/04/11
56 [IpakTuueckas padora Ne5 Pemenue 1 12.04.2024

OKCIICPUMCHTAJIBHBIX 3aJ1a4 IO OpFaHI/I‘-IeCKOI\/’I
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XUMHNHN

I'enernueckas cBA3b HCOpPraHN4YCCKUX U

57 1 16.04.2024 | https://lesson.edu.ru/04/11
OpraHUYEeCKUX BEIICCTB
5g | CHCTHUECKA] CBA3h HCOPrAHMICCKIX 1 1 19.04.2024  https:/lesson.edu.ru/04/11
OpPraHUYEeCKUX BEIICCTB
[TpakTuyeckas pabora Ne6 ['eneruue-ckas CBS3b
59  Mexay KilaccaMH OpraHuye-CKHX U 1 23.04.2024
HEOPraHUYECKUX COCIMHEHUN
60 5’661\;’66”;g‘;f;ﬁ;’f:f{?(f‘;f;iﬁfﬁj;*;ﬁ;gx" 1 26.04.2024  https:/lesson.edu.ru/04/11
5L oprammacexotn neoprammsecron a1 30.04.2024
Posib XuMuu B 00€CIIeUEHIH IKOJIOTHYEe-CKOMH,
62 SHEPreTUYECKOM M MUILEBOM OE30MaCHOCTH, 1 03.05.2024 | https://lesson.edu.ru/04/11
Pa3sBUTHH MEIUIUHBI
[IpencraBienust 06 00IMX HAYUYHBIX IPUHIIMIIAX
63 | IPOMBINUICHHOTO MOJYYEHHs BAKHEHIITIX 1 07.05.2024 ' https://lesson.edu.ru/04/11
BEIICCTB
64  YemoBek B MHpPE BEIIECTB U MaTEPUAIOB 1 10.05.2024 https://lesson.edu.ru/04/11
65 XuMUsI ¥ 37J0POBbE YeIOBEKa 1 14.05.2024 | https://lesson.edu.ru/04/11
66  PesepBHBbIii ypoK. 1 17.05.2024
67  PesepBHBbIii ypoK. 1 21.05.2024
68  PesepBHBbIii ypoK. 1 24.05.2024
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO - METOANYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Iaopuensan O. C. Xumwmsa. 10 kimacc. ba3oBblif ypoBeHb: Y4YEOHHMK IS
obmeobpasoBarenbubix opranuzanuii / O. C. 'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocBemenue, 2019;

Iabpuensa O. C. Xumus. 11 knacc. ba3oBblii ypoBeHb: y4ye€OHUK IS
oOmeoOpazoBarenbubix opranuzanuid / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2020;

Ta6munpl: Ilepuoguueckass cuctemMa Xxumudeckux dsyemeHtoB J[. .
MenpeneeBa, Ta0iauIla pacTBOPUMOCTH, AJICKTPOXUMUUYECKUN DSl HAMPSIKEHUS
METaJlIOB.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Xumust (0a3oBbld ypoBeHb). Peanuzarust TtpeboBanuiit ®I'OC ocHoBHOTO
oOmero obpaszoBanus. Meroaudeckoe nmocoodue st yuutens.pdf.

OctpoymoBa WN.I'., I'abpuensna O.C.. «Xumusa 10 - 11 kmacce». ba3zoBbiii
ypoBeHb. Metoaunueckoe nocooue. ®I'OCy» - M.: MuemosuHa, 2015.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI
CETU UHTEPHET

1. Poccwuiickast anekTponHas mkosa. https://resh.edu.ru/subject/29

2. IMopran «Mos mikoa B onliney, https://media.prosv.ru/content/?subject=9

3. «AKnacce» Anpec caiira: https://www.yaklass.ru

4. HWurepuer - yueOHMK «OcHOBBI  xuMuHW»  Azpec  caira:
http://www.hemi.nsu.ru

5. Xumwus. OOpa3oBaTelbHBIA CaWT I IIKOJBHUKOB. AJpec caiirta:
http://hemi.wallst.ru

6. Enunast komiekius 1mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. Aapec caiTa:
http://schoolcollection.edu.ru

7. ®ectuBanb nemaroruyeckux wuuaer "OTKpwITBIM ypok" Agnpec caira:
http://festival. 1september.ru/subjects/4

8. VYueOnmk xumuu. Anpec caiita: http://my.mail.ru/community/chem-
textbook

0. Menua - YPOKH caiita ry A0 OTHUCO
https://media.edu.yar.ru/media/index.html?group=21
10. Nudopmarmonso - oOpa3oBaTebHbIC pecypcrl Poccun

https://sochisirius.ru/o-siriuse/obschaja-informatsija/informatsionno-obrazovatiel-
nyie-riesursy-rossii
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11. https://lesson.edu.ru
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