


HOSACHUTEJBHAS 3AIIMCKA

[Iporpamma o XMMHUU Ha yPOBHE cpenHero odmero oOpasoBaHus pa3paboTaHa HA OCHOBE
DenepanbHOro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccutickoit @eneparumy,
TpeOOBaHUII K pe3yibTaTaM OCBOSHUs (pemepaibHON 00pa3oBaTENBLHON MPOTrPaMMbl CPEIHETO
obmero oOpaszoBanus (POII COQO), npencraBneHHbXx B DenepalibHOM TOCYAAPCTBEHHOM
obpazoBarensHoM cranpapre COO, ¢ yuérom KoHuenuuu npenogasanust yueOHOTO MpeaMera
«Xumusiy B oOpasoBaTenbHbIX oOpranumszauusx Poccuiickoli @epepaunu, peasn3yrOIUX
OCHOBHBIE 00pa30BaTENbHBIE MPOrPAMMBbl, M OCHOBHBIX MOJIOKEHUH «CTparerun pa3BUTHUS
Bocriutanust B Poccuiickoit ®Penmepaumu Ha mnepuon amo 2025 roma» (Pacmopsixenue
[IpaBurenscrea PD ot 29.05. 2015 Ne 996 - p.).

Pabouas mporpamma coctaBiieHa Ha OCHOBE M COOTBETCTBYET TPEOOBAHMSAM:

o denepanbHbiil 3ak0H «O0 obOpasoannu B Poccuiickoii  @eneparum» ot 29.12.2012 Ne
273-®3 (c U3MEHEHUsIMH U OTIOJIHEHUsIMH OT 24.09.2022 Ne 371-D3);

e MenepanbHBII  TOCYAAPCTBEHHBIH  0OOpa3oBaTENbHBIA  CTAaHAAPT CpedHero  odmiero
oOpa3oBaHusl, YTBEPKISHHBIM MPUKa3oM MuHuCTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
Oeneparuu ot 17.05.2012 Ne 413 (manee — ®I'OC cpennero odbmiero odpazosanus — COO-
2012),

e IIpuka3 Munucrepcrsa npocsewieHus PO ot 12.08.2022 Ne 732 «O BHeceHUUN U3MEHEHUI B
¢benepanpHBIN roCy1apCTBEHHBIA 00pa30BATENbHBIN CTAHAAPT CpeaHero odmero odOpa3oBaHus,
YTBEPKACHHBIN NpukazoM Munucrepcrsa npocseweHuss PO ot 17.05.2012 Ne 413y,

o denepanbHas oOpa3zoBaTebHAs MporpamMma cpearero odiiero odpasosanus (nanee — @OI
COO), yrBepkaeHHasi mpukazoM MuHHCTEpCTBAa TpocBelneHus Poccuiickoit @enepanuu ot
18.05.2023 Ne 371 «O0 yrBepxkaernu ¢enepanbHO 00pa3oBaTeIbHON MPOrpaMMBbl CPEIHETO
obmero oOpazoBaHus» (3apeructpuposat 12.07.2023 Ne 74228);

e Canurapubie npasuia CII 2.4.3648-20 «CaHUTapHO-3TUIEMHUOJIOTHYECKHE TPeOOBaHUS K
OpraHu3alusIM BOCHHUTAaHUS W OOYYEHHUs, OTAbIXa M O3JOPOBICHHS HETeH M MOJIOIEKN,
YTBEPKIEHHBIX  TIOCTAHOBJEHHEM [ JIaBHOrO  TrOCyapCTBEHHOTO  CAHHTAPHOTO  Bpada
Poccuiickoit @enepaunu ot 28.09.2020 Ne28 (nanee — CII 2.4.3648-20);

e Canutapubie npasuna u HopMmbl CanlluH 1.2.3685-21 «I'uruenudeckue HOpMaTHBBI U
TpeboBanus k obecniedyeHuro Oe3omacHOCTH U (Win) OE3BPENHOCTH Ui 4eloBeka (DakTOpOB
cpeabl  OOWTaHUs», YTBEPKIACHHBIX  MOCTAHOBJIEHHEM [ JIaBHOTO  TOCYAapCTBEHHOTO
caauTapHoro Bpaua Poccuiickoit @enepaunn ot 28.01.2021 Ne2 (manee - CanlluH 1.2.3685-
21),

e VYcrap MBOY COIII Ne 21 r. Canbcka;

¢ [Tonoxxenue o paboueii mporpamme yaeOHBIX KypCOB, IPEAMETOB, TUCLHILINH (MOIyJIeH) B
MYHULUTIATIBHOM OFOIKETHOM obmeo0pasoBaTeTbHOM YUpeKACHUN cpenHei
obmeoOpazoparenbHO# mkobl Ne 21 r. Cajbeka,

o [lonoxxenue o popmax, MEPUOANMYHOCTH M TOPSIKE TEKYLIEr0 KOHTPOJS yCIEBAEMOCTH H
IPOMEKYTOUHOM aTTecTaluu oOyyaromuxcs MYHHULUTATBHOTO Or0KETHOTO
001eo0pa3oBaTeNbHOTO  YUpeKAeHUsT cpeaHeil oOmeobpasoBaTenbHON mkombl Ne 21 T
Canbcka

o KanennapHbiii yueOnbIii rpaduk Ha 2023-2024 yuebHbIl rox;

OcHOBYy mOmXomOB K pa3paboTKe MporpamMmbl IO XUMHH, K OINpPENeNeHUI0 oO0mei
cTpareruu 0OyueHUs], BOCIIUTAHHUS U PA3BUTHSI OOYyHAOLINXCS CPENCTBAMH yueOHOTo mpenMera
«Xumusy mast 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHLENTYaJbHbBIE MOJIOMKEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILENIEH, CONEpIKaHHs, pPe3yJbTaTOB OOY4YEeHHUS W
TpeOOBaHMIA K YPOBHIO MOJATOTOBKU BBITyCKHUKOB.



Xumuueckoe o0Opa3oBaHHE, IMOJydaeMO€ BBINYCKHUKaMH  00meo0Opa3oBaTebHON
OpraHu3aluM, SIBISIETCS HEOThEMJIEMONW dYacThi0 uX oOpasoBaHHOCTH. OHO  CIYXXUT
3aBEPIIAIONIUM 3TAOM peaM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYIIUX LEJIOCTHON CHCTeMEe XUMHUYECKOro oOpa3oBaHUs. IJTH ILIEHHOCTH
KacaroTCsl MO3HAHUSI 3aKOHOB NMPHPOIBI, (GOPMHUPOBAHHUS MUPOBO33PEHHMS M OOIIEH KyJIbTYpbI
YeJIOBeKa, a TaKXKe OHKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IO0pPOBBI H
npuponHoii cpene. Peanmsyercss xumudeckoe oOpa3oBaHre 0OyHAIOIINXCsl HA YPOBHE CPEIHEro
obmero oOpa3zoBaHMs CpeACTBaMH y4eOHOro mpeamera «XUMHs», COAEpPKaHUE U TMOCTPOCHUE
KOTOPOTO ONpedeNieHbl B MPOrpaMMe IO XUMHH € Y4E€TOM CHElU(PHKH HAyKH XUMHH, €&
3HAYEHHsI B IO3HAHWUH TPUPOJIbI M B MATEPHAIBHOHN KH3HHU OOLIECTBA, a TAKXKE C yUETOM O0IINX
1esell ¥ MPUHIUIOB, XapaKTePU3YIOLINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro o0Imero
obpazoBanus B Poccuiickoit @enepannu.

XUMUS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HayK UrpaeT ocoOyr pojib B COBPEMEHHOMH
LUBMJIM3ALIMY, B CO3AaHUU HOBOH Oa3bl MaTepuaibHON KynbTypbl. OHa BHOCHUT CBOH BKJaJ B
(bopMHUpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHHS
00 OKpyKaroILeM MUpPE KaK O €OUHCTBE MPUPOIBI U YEIOBEKa, KOTOPOe (POPMHUPYETCS B XUMHH
Ha OCHOBE MOHMMAaHHs BELIECTBEHHOIO COCTaBa OKPYXKAIOIIEero MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEXIY CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JACTIMU PUMEHEHUSL.

TecHo B3auMOAeNCTBYsT C JAPYrUMH €CTECTBEHHbIMM HAayKaMM, XHUMHs cCTala
HEOTBHEMJIEMOH YacCThI0 MHPOBOH KYJBTYpBI, HEOOXOIUMBIM YCJIOBHEM YCIEUTHOTO Tpyda H
JKU3HU Kakaoro wieHa oOmectBa. COBpeMEHHAsh XUMUSI KaK HayKa CO3HMIATENbHAsl, KaK HayKa
BBICOKMX TEXHOJIOTHH HAIpaBlieHa Ha pelIeHHe IIOOaJbHBIX MPOOJIEM yCTOMYHUBOTO Pa3BHTHUS
YeJIOBEYECTBA — CBIPHEBOM, OJHEPreTUYECKOH, NHINEBOH, 3KOJOTrWYecKoi Oe30MmacHOCTH U
OXpPaHbl 3/J0POBBS.

B coorBercTBuM ¢ OOmUMH LENSIMH M TNPUHOHMIIAMH CcpeaHero odmero oOpa3oBaHUs
conepxanne npenmera « Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb U3YUEHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO MOATOTOBKY OOYYarOIIUXCs, HEOOXOAUMYIO MM JUIS
BbIPAaOOTKH MHPOBO33PEHYECKUX OPHEHTHUPOB, YCHEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMA,
NPOAOIDKEHHUsT 0OPa30BaHUS B PA3IMYHBIX OONACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsrommMu - mipeaMera «XUMHUSD» SABISIIOTCS 0a3oBble Kypcbl — «OpraHuueckas
xuMus» 1 «O0Imas 1 HeOpraHU4ecKasi XMMUsD», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX
SIBJIIEOTCS] OCHOBBI 0a30BOI HAYKH: CUCTEMa 3HAHUHN MO HEOPTaHUYECKOH XUMHH (C BKIIOUEHUEM
3HaHUN U3 OOIell XUMHUHM) M OpraHu4YecKoi XuMuu. POpMHPOBAaHHE NAHHOW CHCTEMbI 3HAHHM
NpU HM3YYCHUH TpenMeTa OOEeCIeYrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.

Ctpykrypa conmepkanusi KypcoB — «Opranudeckast xumusy u «O0mas 1 HeopraHu4YecKast
XUMHsD» c(hOpMHpPOBaHA B IPOrpaMMe MO XUMHUHU Ha OCHOBE CHCTEMHOIO MOAXOJa K M3YYEHHIO
yuebHOro marepuaja W OOyCIOBJIEHA HCTOpHYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONpEeNeNEHHbIX TEOPEeTUUYECKUX YPOBHSAX. Tak, B Kypce OpPraHM4YecKONl XHMMM BeleCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOpUM CTPOEHHUS OpPraHUMYeCKUX COEAUHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX U BJIEKTPOHHBIX IMPENCTaBIEHUN O CTPOEHUH BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX MAKOTCS B PA3BUTUU — OT YIJIEBOJOPOJOB IO
CJIOKHBIX OHOJIOTHYECKH aKTHBHBIX COENWHEHHWH. B Kypce OpraHn4eckoil XMMHH IOJNy4aroT
pa3BuTHE C(POPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 00miero oOpa3oBaHHUsS IEPBOHAYAIbHBIC
NPEACTABICHUSI O XUMUUECKOHN CBSI3H, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIECTB OT UX CTPOEHUs, O XUMUYECKON PEaKL1U.



ITox HOBBIM yrjioM 3peHHs B npeaMere «Xumus» 0a30BOr0 ypOBHsS PacCMaTpPUBAETCS
U3y4YeHHBII Ha YpPOBHE OCHOBHOrO o0mero o0pa3oBaHMs TEOPETHUYECKHH Marepuain u
(bakTONMOrHUECKHE CBENEHHS O BEIECTBAX M XMMUYECKOH peakuuu. Tak, B HaCTHOCTH, B Kypce
«O0mas 1 HeopraHu4eckas XUMUsD) OOyYarOIIMMCS MPENOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYEHHE MEPUOANYECKOrO 3aKOHA C OOIIETEOPEeTHYECKUX W METOHOJOrMYECKHX ITO3HLUM,
ryOske TMOHSTh HCTOPHYECKOE H3MEHEeHHe (YHKUMH 3TOro 3akoHa — oT oboOmraromei mo
OOBSCHSIIONEN U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBONMCTBAX U
NPUMEHEHHH, a TAK)KEe O XUMHUUECKUX PEAKIHSIX, UX CYLUTHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonoiHsieTcss B Kypcax 10 w11 kjmaccoB 3ieMEHTaMH  COAEpI)KaHUS, HMEIOLIUMU
KyJbTYPOJOTHUECKUH ¥ TPHUKJIAAHON XapakTep. OJTH 3HAHUS CIIOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XHMHUH C IPYTUMH HayKaMH, PAacKpPbhIBAlOT €€ pOJb B IIO3HABATEJIbHOH U
NPAKTUYECKOH MEATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSI K IPOLECCY
TBOPYECTBA B OONACTH TEOPUU U MPAKTHUYECKUX MPHIOKEHUH XMUMHUH, MOMOTAIOT BBIMYCKHHUKY
OPHUEHTHPOBATHCS] B OOLIECTBEHHO M JINYHOCTHO 3HAYUMBIX MPoOsieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIHBATh WHPOPMALMIO ¥ TPUMEHATh €€ ISl MMONOJHEHUS 3HAHUH, PEeIIeHUs
UHTEJJIEKTYaJIbHbIX U OKCIIEPUMEHTAIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1nenom conepskaHue
yueOHOro npenmMera « XMMEs» JaHHOTO YPOBHSI U3YYEHUsI OPHEHTUPOBAHO Ha (POPMHUPOBAHHE Y
o0y4arImuxcss MUPOBO33PEHYECKONH OCHOBBI JJIsi MOHUMAaHUS (PUIOCOPCKIX HIeH, TaKMX Kak:
MaTepHabHOE €IUHCTBO HEOPTaHUYECKOrO M OPraHUYeCKOro MHpa, 00yCIOBICHHOCTb CBOMCTB
BEIIIECTB UX COCTABOM M CTPOCHHEM, NMO3HABAEMOCTb MTPUPOIHBIX SBJICHUN MyTEM SKCIIEPHUMEHTA
U pELIeHHs] NMPOTUBOPEYHMHA MEXIy HOBBIMH (PAKTaMHU M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJI XMMHUHU B PEIIEHUH KOJOTHUECKUX MpolseM, a Takxke mpobiem cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX TEXHOJOTHIA U MaTEPUATIOB.

B muaHe pemeHus 3amad BOCIUTAHMA, PAa3BUTHA M COLHUANN3ALMHN  OOYYarOLTUXCS
NPUHATBIE TPOTPAMMONM MO XHMHUHU MOIXOABI K ONPEACICHHIO CONIEPKaHUs U TIOCTPOCHUS
npeaMera MpeayCcMaTpuBarT (OPMUPOBAHNE YHHBEPCAIBHBIX yUeOHBIX ACHCTBHUH, MMEIOIINX
0a30Boe 3HaUEHUE ISl PA3JIMYHBIX BUJOB JIESTEIbHOCTH. PELIeHUs MpobiieM, MONUCKa, aHaIN3a U
obpabotkn wuH(pOpMarMK, HEOOXOAMMBIX [UII NPUOOPETEHHs] ONbITA NPAKTUYECKOH U
HCCJIEZIOBATENbCKOMN A€ATEIbHOCTH, 3aHUMAIOIIel BaXKHO€ MECTO B IO3HAHUU XUMUU.

B mpakTuke npenonaBaHus XMMUN KaK HA YPOBHE OCHOBHOTO 00IIero o0OpasoBaHus, Tak U
Ha YypoOBHE cpenHero obmero oO0pa3oBaHWs, TNPU  ONPENEICHUH  CONAEPKATeNbHON
XapPAKTEPUCTHKN LeNeH M3YUeHHUs] MpeaMeTa HaNpaBJIeHUEM MEePBOCTEIIEHHOH 3HAYUMOCTH
TPAmULIMIOHHO TpHU3HAETCST (POpMUpOBaHME OCHOB XHMHUYECKOH HayKHM Kak oOnacTtu
COBPEMEHHOTO €CTECTBO3HAaHMUs, IMPAKTUUECKON MAESITeNbHOCTH YeJOoBeka M Kak OJHOIO M3
KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOOMYECKOW TOYKH 3PEHUS TaKOW MOOXOA K
OTpEeeNIEHHUIO LieJIel U3yueHUs MTpeMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO maHHOW TOYKE 3PEHMs IJIABHBIMU LEJIMH U3Y4YeHHs INpeaMmera «XuMus» Ha
6azosom ypoBHe (10 =11 kJ1.) ABNSIOTCA:

e (QopMupoBaHHME CHUCTEMbl XUMHUYECKUX 3HAHUH KaK BaKHEHIIEH COCTaBJISAIOIIEH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHPA, B OCHOBE KOTOPOMH JIEKAT KIIFOUEBbIC MOHSTHS,
(yHIaMeHTaNbHbIE 3aKOHbI U TEOPUH XHUMHH, OCBOEHHE sI3bIKa HAyKH, YCBOCHHE WU
MOHVMAHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MUPOBO33PEHYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHEH UX PAa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHUE W Pa3BUTHE NMPEIACTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U

XUMHYECKHX PEaKIHid, HEOOXOAMMBIX Uil MPUOOPETEHUs YMEHUH OPHEHTHUPOBATHCS B
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MHpE BELIECTB U XMMUYECKHUX SIBJICHHI, UMEIOIINX MECTO B MPHUPOJE, B MPAKTHYECKOH U
MOBCEIHEBHOM KU3HU,

® pa3BUTHE YMEHHUH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM W
OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOMIoIeHHeM TMpaBui 0e30MacHOro
oOpaleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, comepskaTesbHasi XapakTEpPUCTHKA LeJiei U 3a/a4 U3y4YeHHUs Ipeamera B
nporpaMme Mo XMMHU yTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMH
B cucTteMme cpemgHero obmero obOpasoBanusi. CeromHs B MPENoOJaBaHUU XUMHH B OoJblnei
CTEMEHH OTHAETCS MPEANOYTeHHE NPAKTHYECKOH KOMIIOHEHTE COJAepKaHusi OOy4eHus,
OPHEHTHPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHUKA OO0IIe00pa3oBaTeNbHON — OpraHu3alvy,
BJIAZICIOLIEr0 He Ha0OPOM 3HAHUH, a (PYHKLHMOHAIBHON I'PaMOTHOCTBIO, TO €CTh Croco0amMu U
YMEHUSIMH aKTHBHOTO MOJyYeHUS] 3HAHUN U MPUMEHEHHUS] X B PEAJbHOW KU3HHU IS PELICHHUS
NPaKTHYECKUX 33a4.

B cBsi3u ¢ 5TUM Tpu M3Y4YeHUH MpeaMeTa «XHUMHS» JOMHHHUpYIOLIee 3HAa4YeHUe
NpUOOPETAOT TaKUe LIeNH U 3a/1a4H, KaK:

amanrtanus  OOYYarOIIMXCs K  YCJAOBUSIM  JHHAMHYHO  PAa3BUBAIOLIETOCS  MHDA,
(dopMHpOBaHHE WHTEJIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpPa3OBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEJbHOMY TMPUHSTHIO TPAMOTHBIX peIIeHHH B KOHKPETHBIX
JKHU3HEHHBIX CHTYALMSX, CBI3aHHBIX C BEIIECTBAMH U MX TPUMEHEHHEM,;

dopmupoBaHre y OOYYarOIIMXCSl KJFOUEBBIX HABBIKOB (KIIFOYEBBIX KOMITETEHIIHH),
UMEIOLINX YHUBEPCATbHOE 3HAUSHHE ISl PA3JINYHBbIX BUAOB JESTENIbHOCTH. peIieHHs TpodieMm,
MOouCKa, aHamu3a W oOpaboTku wuHPOpPMAIMK, HEOOXOAWMBIX I TPHOOPETEHHUsS OIbITa
IeATENIbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWH XMMHH, & TAKXKe JJIsi OLEHKH C
MO3ULUI HKOJIOTMYECKOT 0€30MacHOCTH XapakTepa BIAMSHHUS BELIECTB U XUMHYECKUX MPOLIECCOB
Ha OPraHU3M YeJIOBEKa U MPUPOIHYIO Cpeay,

pa3BHUTHE MO3HABATENLHBIX HHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPYECKUX CHOCOOHOCTEH
00y4aroIuXCcsi: CIOCOOHOCTH CaMOCTOSATENIBHO MPUOOpETaTh HOBBIE 3HAHHS MO XHMUH B
COOTBETCTBUH C JKU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOJIB30BATh COBPEMEHHbIE MHPOPMALIIOHHbIE
TEXHOJIOTHHU JJIsl MOMCKA U aHau3a yueOHOM U HayYHO-MOMyJIIPHON HHYOPMALUKE XUMHUYECKOTO
COIEPIKAHHUS;

(dopMupoBaHKe U pa3BUTHE Y OOYHAIOIIUXCS ACCOLMATUBHOTO M JIOTMYECKOTO MBILIJICHHS,
HaOJIOAATENIPHOCTH, COOPAHHOCTH, AKKypPaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YAaCTHOCTH, MPH TUIAHUPOBAHHUHU M MPOBEISHUH XMMHUYECKOTO 3KCIIEPUMEHTa,

BOCMHUTAHUE Yy OOy4arolMxcs yOeKAEHHOCTH B TI'YMAaHHUCTUYECKOW HAMpaBJICHHOCTH
XHUMHHM, €€ BaXHOH poau B  peleHHuH IoOaNbHBIX — MpoOjeM  PalMOHAIBHOTO
NPUPOIONOJIB30BAHMSI, TMOMOJHEHHS JHEPreTUYeCKUX PECypcOB M COXPAHEHHUsS] MPHPOIHOTO
paBHOBECHs, OCO3HAHHsS HEOOXOOUMOCTH OEpPEeKHOrO OTHOLICHHS K MPHUPOAE M CBOEMY
3I0POBBIO, & TAK)Ke MPHOOPETEHHs OIbITA MCIOJb30BAHMS MOMYyYSHHBIX 3HAHUMA [JIs1 TIPUHSTHSI
IPaMOTHBIX PEIIEHHH B CUTYallUsX, CBA3aHHBIX ¢ XUMUYECKUMU SIBJIEHUSMHU.

B y4yeOHOM mane cpenHero oOmero oOpa3oBaHusi mpeaMeT « XUMUs» 0a30BOTO YPOBHS
BXOJHUT B COCTAB MPEAMETHOM 00nacTu « ECTeCTBEeHHO-HAYYHbIE PEAMETBI».

OO1ee 4KMCIO YacOB, OTBEAEHHBIX ISl M3YYEHUS] XUMHUH, Ha 0a30BOM YPOBHE CpPEIHEro
obmero oOpa3oBaHus, coctasnsier 68 yvacoB: B 10 xmacce — 34 vaca (1 wyac B Hemenmo), B 11
knacce — 34 daca (1 yac B Henelo).



MECTO YYEBHOT' O IPEJMETA «XUMHA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yueOHBIH mpenMeT «XUMHS» BXOAHT B MPEIMETHYIO
obnacte «EcTecTBeHHBIE Haykm» W SIBJsieTCs 00s3aTeNbHbIM Il M3ydeHus. OOmee 4ucio
4acoB, OTBeACHHbIX Ha u3ydenune xumuu B 10 - 11 ximaccax mo 34 4daca (1 gac B Hegemo). B
COOTBETCTBUH C KaJIEHAAPHBIM yueOHbIM rpaduxkom B 10 kiacce 3ammanuposano 34 yaca, B 11
knacce 33 uwaca. KoppekTupoBka mpou3omia 3a CUeT YIUIOTHEHHs y4eOHOro marepuaia u
obvenmuHenns cnenyromux TeM: «lIpencraBmeHuss 00 0oOmUMX HAYYHBIX MPHUHIUIAX
MPOMBILIJIEHHOTO TMOJIy4Y€HUs BaKHEHIIMX BellecTB» U «YenoBek B MHpe BELIECTB WU
MaTepuanoB. XUMHUs U 340POBbE YEIOBEKAY.

Bo03MOXHO yMeHblIeHHe KOJNYEeCTBa YaCOB, B 3aBUCUMOCTH OT U3MEHEHMsI KaJeHJapHOIro
yuebHOro rpaduka, CpOKOB KAaHUKYJI, BBINIQJACHUS YPOKOB Ha MPa3IHUYHBIC THU.

COAEPKAHUE OBYUYEHUA

10 KUIACC
OPTAHNYECKAA XUMUA

TeopeTrnyeckne 0CHOBBI OPraHHYECKOH XUMHH

IIpenmMer opraHn4eckoil XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYEHHUE B MOJIYYCHUH
HOBBIX BEIECTB U MaTepualioB. Teopus CTpoeHus opraHuueckux coeauHenuit A. M. bytieposa,
€€ ocHOBHble moJoXeHUus. CTpykTypHbIe (OPMYJIBI OPraHUYECKUX BELIECTB. | OMOJIOTHS,
n30Mepust. XMMHUUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUX — ONIMHAPHBIE U KPATHBIE CBSI3HU.

IIpencraBnenne o0  KilaccupuKalMM  OpPraHUYECKMX  BemecTB.  HomeHkmarypa
OpPraHWYeCKUX COENMHEHHWH (CHUCTeMaTH4yecKas) W TPHUBHAJbHBIE HA3BAHHUA BAKHEHUIINX
MIPEACTaBUTENEH KJI1aCCOB OPraHMYECKUX BELIECTB.

DKCcnepUMeHTalbHble METOAbl U3YUYEeHUsl BELIECTB U MX MpEBpallleHUuil: O3HAKOMIIEHHUE C
oOpa3aMu OpPraHMYECKUX BEIECTB U MaTepHajlaMH Ha WX OCHOBE, MOJACIHPOBAHHE MOJIEKYJI
OpPraHWYeCKUX BEINeCTB, HAOMIONEHHEe W ONHCAaHHE JAEMOHCTPALMOHHBIX ONBITOB  TIO
NPEBPAIEHUIO OPraHMYECKUX BEINECTB P HArpeBaHUH (TUIaBiIeHHe, OOYTJINBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI. COCTaB M CTPOEHHUE, IOMOJIOTMUYeCKUH psii. MeTraH u 3TaH — MpocTeilne
NPEACTABUTENIN AJKAHOB. (PU3MUECKHE M XHMHUYECKHE CBOMCTBAa (peakUuu 3aMelleHHus |
TOPEHUs1), HAXOXKIACHHUE B TIPUPOJIE, TOJTYYSHHE U PUMEHEHNE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psif. DTUJIEH U NPONMIIEH — MpOCTeNIne
NPEACTABUTENIN AaJKEHOB: (PU3MUECKHe U XUMHUYECKHE CBOWCTBA (peakUud THAPUPOBAHUS,
raJIOTeHUPOBAHUS, THIPATALIUH, OKHCICHHS U TIOJUMEPHU3aLNH1), IOJYyIeHHE U TPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u mermnOyranuen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBO¥icTBa (peakuust nonumepusanyn). [lonydeHne CHHTETUYECKOTO KaydyKa U PE3UHBL

AJNKHHBI. COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYECKHUH psii. ANeTWieH —
NPOCTEHIIHIA MPEICTABUTENb AIKUHOB. COCTaB, CTPOCHUE, (PU3NIECKUE U XUMUYECKHE CBOWCTBA
(peakuuy rupUPOBAHMUS, TAJIOTEHUPOBAHUS, THAPATALINH, TOPEHHS), TOJyYeHUE U IPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHue, QuU3MYECKHe M XUMUYECKHE CBOWCTBA (peakuuu
TaJIOTEHNPOBAHUSI W HHUTPOBAHUS), TMOJYYCHHE W TPHUMEHEHHe. [omyon: cocmas, cmpoexue,
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Quzuyeckue u Xumuyeckue C80IUCMEA (PeaKyul 2al02eHUPOSAHUS U HUMPOBAHUS), NOJYYeHUe U
npumenenue. TOKCHYHOCTh apeHOB. ['eHeTwueckass CBsI3b MEXKIy YIJIEBOJOPOIAMH,
NPUHAIEKAIIIMY K PA3JIMYHBIM KJIacCaM.

[IpuponHbIe HCTOYHHUKH YIJIeBOIOPOIOB. IIpupoaHbIi ra3 M MomyTHEIE HE(PTSIHBIE ra3bl
Hepte u eé mpoucxoxaenune. CrnocoObl mnepepaboTku HeTH: TMEperoHka, KpPEeKUHT
(Tepmuueckuil, kKaTanuTHUeCKui), muponm3. IIpoaykTel nepepaboTku HedTH, UX TPUMEHEHHE B
NPOMBIILJIEHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOAYKTHI €ro nepepaboTKu.

DKCIepUMEHTAIbHBIE METOMbI U3YYCHHUSI BEIECTB W UX NPEBPALIEHHUIA: O3HAKOMIICHHE C
oOpa3aMu 1acTMacc, KayuyykoB U pes3uHbl, koyurekuuu «Hedtb» u «Yroae», MopennpoBaHue
MOJIEKYJT YTJEBOJOPOJIOB W TaJIOT€HONPOU3BOAHBIX, IPOBENEHHE NPAKTHYECKOW PabOTHI:
MOJIY4E€HHE STUIICHA M U3YUEHHE €rO CBOWCTB.

Pacuérneie 3amaun.

BeruncineHnss mo ypaBHEHHIO XHUMHUYECKOW peakuuu (Maccel, 00bEéMa, KOJIUYECTBA
HCXOHOTO BEINECTBA WJIM MPOAYKTa PEAKLUUH IO H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB MJIM MPOIYKTOB PEAKLIUH).

Kuciopoacoaep:kamue opraHuueckne coeIuHEHHs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHOJ M 3TAHON. CTPOEHHe, (U3NYECKUe U
XUMHYECKHE CBOWCTBA (PEAKUMH C aKTUBHBIMH METAaJUTAMH, T'aJIOT€HOBOJOPOIAMH, TOPEHHE),
npuMeHeHne. BonopoaHeie CBA3M MEXTy MOJIEKYJIaMH CITUpTOB. [leificTBue MeTaHoa U 3TaHoNa
HA OPraHM3M YeJIOBEKa.

MHOroatoMHble CIUPTHL. IJTWIEHTJHKOIb M TJIHLEPUH. CTpPOeHHue, (usnveckue u
XUMHYECKHE CBOHCTBA (B3aUMOJIEHCTBHE CO MIETOYHBIMU METaJUIaMH, KAYeCTBEHHAsI PEaKkIHs Ha
MHOTOATOMHBbIE CHUpThl). JleiicTBue Ha oOpraHu3M 4enoBeka. llpuMeHeHuWe riuLeprHa U
STHJICHTJIUKOJIS.

@DeHON: CTpPOEHHE MOJIEKYJIbI, (PH3MUecCKHe M XHUMHYECKHEe CBOWCTBA. TOKCHYHOCTH
¢benona. Ilpumenenne penoma.

Anbnerunsl U kemonsi. DPOpMambAETHI, aueTaNbAETHI. CTPOCHHe, (usndeckne u
XUMHYECKHE CBOHCTBA (PEaKIMU OKHCICHHs M BOCCTAHOBJICHHS, KAaU€CTBEHHBIC PEAKLNH),
NIOJIy4E€HHE 1 PUMEHEHHE.

OnHOOCHOBHBIE TIpeAeNbHbIe KapOOHOBBIE KHCIOTEL. MypaBbHHAs M YKCYCHAsl KHCIIOTBI:
CTpoeHHe, PU3NIECKHe U XUMHUYECKHE CBOHCTBA (CBOMCTBA, OOIIME ISl KiTacca KUCIIOT, PEeaKIus
sTepuduKalK), TOJydeHHe u mpuMeHeHue. (CTeapuHOBasi M OJIGMHOBas KHCJIOTBI Kak
NPEACTABUTENN BBICIINX KapOOHOBBIX KHCJIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE NEeUCTBUE.

CrnoxxHble >pHUpbl KaKk MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. Ilpumenenne xxupos. buonorudeckas poJb xKUPOB.

YrneBoasl: cocTas, KiacCU(pUKALUS YIIeBOIOB (MOHO-, TU- U Moyucaxapuabl). [roko3a —
NPOCTEHIINI MOHOCaXapHa: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (pU3MUecKue W XUMHUYECKHE
cBoiicTBa (B3ammozeiicTBue ¢ ruapokcunaoMm Menu(ll), oxucieHne aMMHAaYHBIM PaCTBOPOM
okcunma cepebpa(l), BoccraHOBNEeHHE, OpOXKEHHE TJIOKO3bl), HAXOXACHHE B NPUPOZE,
npuMeHeHne, Ouosornueckas posb. PotocunTe3. PPyKTO3a KaK U30MEP TIIFOKO3BL

Kpaxman n nemmono3a kak nmpupoaHsle nomuMepbl. CTpoeHne Kpaxmania U LeJUTHOJIO3bL.
dusuyueckre 1 XUMUYECKHE CBONMCTBA KpaxMaia (TUAPOIIN3, KAUeCTBEHHAS PEAKIHs C HOIOM).

DKCNepUMEHTANbHbIE METOIbl M3YYEHHs BELIECTB U HX MPEBPAIICHUI: TPOBEICHHE,
HaOJMIO/IeHNe W ONHCaHHE JAEMOHCTPALMOHHBIX OIBITOB. TOPEHHE CIIHPTOB, KadeCTBEHHBIE
peakuuyu OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHosa okcuaoM Mmenu(ll)), MHOroaTroMHBIX
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cnupToB (B3aumoneiicteue riaunepuHa ¢ ruapokcuaom Menu(ll)), ampmernnoB (okucieHue
aMMua4HBIM pacTBopoM okcuma cepebpa(l) w ruapokcumom wmemu(ll), B3aumopeiicTBue
KpaxMaja C HOJOM), MPOBEIACHHE MPAKTUYECKONH paboThl. CBOICTBA pacTBOpPa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3anaun.

Beruncinennss mo ypaBHEHHIO XHUMHUYECKOW peakuun (Maccel, oOb&éMa, KOJIHYEeCTBa
HCXOJTHOTO BEINECTBA WJIM MPOAYKTa PEAKLUUH IO H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY
OJTHOTO W3 UCXOJHBIX BELIECTB MJIM MPOIYKTOB PEAKLIUH).

A30TCoaep:Kale OPraHnIeCKUe COCIMHEHUSL.

AMHHOKHCIIOTBI Kak aM(pOTepHble OpraHu4Yeckne coequHeHus. Dusnuueckue U
XIMHYECKHE CBOWMCTBA AaMUHOKHCIOT (Ha mpuMepe riaunuHa). buonormueckoe 3HaueHHE
aMHUHOKHUCIOT. IlenTuer.

benkn kak mpupOAHBbIE BBICOKOMOJIEKYJSIPHBIE coenuHeHus. [lepBHuHAs, BTOpWUYHAS U
TPeTUYHAsA CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OENKOB: THAPONN3, [EHATypalHus,
KAa4eCTBEHHbBIE PEAKIIUU Ha OCJIKH.

DKCIepUMEHTANIbHBIE METONbl M3YUEHHUs] BEIIECTB M HX IpeBpalleHuil: HaOironeHne u
ONHCAaHNE AEMOHCTPALIMOHHBIX OIBITOB. JEHATypauuss O€JKOB IpH HArpeBaHWH, LBETHBIE
peaxiuu OeIKoB.

BbicokoMosiekyIsipHbIE COeANHEHHS

OCHOBHBIE TIOHSTHA XUMHH BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN: MOHOMEpD, MOJHMEp,
CTPYKTYpPHOE 3BEHO, CTEINEHb IOJIMMEPU3ALINH, CPenHss MoJyieKynsipHas Mmacca. OCHOBHbIE
METOIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSTUHEHUH — MOJIMMEPU3ALUS M TIOJTUKOHACHCALIHSL.

DKCIEePUMEHTAIbHbIE METO/bI M3YUYECHHUSI BEIECTB W UX NPEBPALIEHH: O3HAKOMIICHHE C
oOpa3aMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, Kay4yKOB.

MesxnpenmMeTHbIe CBA3U.

Peanusanus MeXnpenMeTHBIX CBA3€H NPHU W3y4YEHUU OpraHudeckoil xumuu B 10 kmacce
OCYILIECTBIIIETCST Yepe3 HCIOJb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaKk U
MOHATHUH, SBISIFOIIUXCS CUCTEMHBIMH JUJIsI OTJENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

OOmne ecTecTBEHHO-HAy4HbIE TIOHSATHS. SBICHHE, HAy4HbIH (DakT, THIOTe3a, 3aKOH,
TEOpHUS, AaHalM3, CHHTE3, KJIacCU(pHUKAIWS, TMEePHUOANYHOCTb, HAOMOICHNE, HW3MEPEHUe,
SKCIEPUMEHT, MOJIEIUPOBAHHE.

dusuka: MaTepusi, SHEPTHUs, Macca, aTOM, SJIEKTPOH, MOJIEKYJIa, SHEPTETUIECKHI YPOBEHb,
BEIIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIEeCTBa, (PU3MUYECKHE BETMYUHBI U €IUHHIIBI
UX U3MEPEHUSI.

buonorust: knerka, opranm3M, Onocdepa, oOMEH BeIIECTB B OpraHu3Me, (POTOCHHTE3,
OMONIOTUYECKH aKTUBHBIE BelecTBa (OEIIKH, YIIIeBOABI, KUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpaJbl, TOPHBIE TIOPOABL, TIOJE3HbIE HCKOMIAEMBIE, TOTTHBO, PECYPCHI.

TexHONOTrUs: MUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOTO MUTAHUS, MOIOLIUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE MPENapaThbl, MaTePUAIIbl U3 HCKYCCTBEHHBIX H CHHTETHYECKHX
BOJIOKOH.

11 KUIACC

OBLIASA N HEOPTAHUYECKASA XUMUAA



TeopeTunueckue 0CHOBbI XMMHUU

XumMudeckuil snmeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHas 00O0JOUKa.
DHepreTHyuecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- snemenTsl. OcoOeHHOCTH
pacripeneNneHus JIEKTPOHOB MO OpOUTANsIM B aTOMax 3JIEMEHTOB NEPBBIX YETBIPEX MEPUOMIOB.
DnexTpoHHAs KOH(PHUTypaLns aTOMOB.

Ilepuonuueckuii 3akoH u llepuomuueckas cucrema xumudeckux jsnementos . H.
Menpeneesa. Cpsi3p nepuoguueckoro 3akoHa u Ilepuoanueckoil cHUCTEMBI XUMHUYECKHX
snementoB [I. . MenneneeBa ¢ COBpEMEHHON Teopuell CTPOEHMs] aTOMOB. 3aKOHOMEpPHOCTU
U3MEHEHHsI CBOHCTB XUMHUECKUX HJIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CJIIOKHBIX BEIECTB
IO rpymmaM U rnepuojam. 3HaueHHe NePUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKH.

Ctpoenne BemiecTBa. XUMHYECKas CBsI3b. BHAbI XUMHUYECKOW CBsI3M (KOBaJCHTHAs
HETIOJSIpHAsl W TOJISIPHAst, MOHHAS, METaJTMyecKast). MexaHn3Mbl 00pa3oBaHUs] KOBAJEHTHOU
XUMUYECKOU CBs3M (OOMEHHBIH M JTOHOPHO-aKIeNnTOpHbIN). BomopoaHasi ¢Bsi3b. BaneHTHOCTS.
DnekTpooTpuuaTeabHOCTh. CTeneHb okucaeHus. MoHbl: KaTHOHBI M aHUOHBIL.

BemmecTsa MOJIEKyJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TUIMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIMA
KPUCTAJUIMYECKON PEIIETKMU.

ITonsaTHe 0 nucnepcHbIX cucTtemMax. MCTHHHBIE U KOJUIOUMAHbBIE pacTBOpbl. MaccoBasi noJis
BEIIECTBA B PaCTBOpE.

Knaccupukanmss HeopraHmdecknx coenuHeHMd. HoMeEHKiaTypa HEOPraHHYECKHX
BelIeCTB. [ 'eHeTudeckasl CBsA3b HEOPraHUYECKUX BEIECTB, MPUHAMJIEKALIUX K Pa3IuiHbIM
KJIACCaM.

Xumuueckass peakuus. Kiaccupukanuss XUMHUECKHMX PEAKIMA B HEOPTaHMYECKOW W
OpraHUYecKON XUMHHU. 3aKOH COXPaHEHMsI MacChl BEIECTB, 3aKOH COXPAHEHUs U NpeBpalleHus
SHEPrUuu MpU XUMHUECKUX PEaKLUsX.

CkopocTh peakumu, €€ 3aBHCUMOCTb OT pa3inyHbIX (akTopoB. OOpaTuMble peakLUu.
Xumuueckoe paBHOBecue. MDakTopbl, BIHAIOLIHME HAa COCTOSIHHME XHUMHYECKOTO PaBHOBECHSI.
ITpunnun Jle Ilarense.

OnexTponutudeckas nuccounanms. CuibHele U cinaObie snekTposnuThl. Cpena BOAHBIX
PacTBOPOB BELIECTB. KUCJIAsA, HEUTPAJIbHAs, L EJIOYHAs.

OKHUCINTENBHO-BOCCTAHOBUTEbHBIE PEAKLIUH.

DKCcnepUMeHTalbHble METOJbl H3y4YeHHUs BELIeCTB M WX IpEeBpallleHui: AeMOHCTpaLus
tabmun «llepuoanueckass cucremMa xummuudeckux synemeHToB JI. M. Menneneea», u3ydeHHe
MoJnenell KPHUCTAUTMUECKUX pPELIETOK, HAONIOeHHWE W OINMUCAHWE AEMOHCTPALMOHHBIX M|
JTa0OpaTOPHBIX OMBITOB (Pa3jIOXKEHHE MEPOKCHIA BOAOPONA B MPUCYTCTBUH KaTaJH3aTOPa,
OIpeneseHre Cpeabl PaCTBOPOB BEILECTB ¢ MOMOIIBIO YHUBEPCAJIbHOIO MHAUKATOPA, PEaKLUU
HOHHOTO OOMeEHa), MPOBENEHHE MpakTHudeckod paboTel «BrusHMe pasnuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLINI.

Pacuérnble 3anaun.

Pacuétel o ypaBHEHUSIM XUMUYECKUX PEAKLIMM, B TOM YHCJIe TEPMOXUMUYECKHE PACUETHI,
pacuéTel ¢ UCMOJIb30BAHNEM MOHATHUS «MacCOBasi A0JIs BELIECTBAY.

Heopranuueckasi xummusi

Hemerannbl. Ilonoxxenune HemeramnoB B llepuoauueckoit cuctemMe XHMHYECKUX
snemeHnToB JI. . MenneneeBa u OCOOCHHOCTH CTPOEHHUs aToMOB. DH3HUECKHE CBOHCTBA
HEMETAJIJIOB. AJUTOTPOTHS HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u yriepona).



XUMHUYECKHE CBOWCTBAa BAKHEWINX HEMETaJUIOB (TajioreHoB, cephl, a30Ta, (ocdopa,
yriepona U KPeMHUs) U UX COeNUHEHHNH (OKCHIOB, KHCIOPOACOAEPIKAIINUX KHCIOT, BOJOPOIHBIX
COEeMHEHUT).

IIpumenenune BaXxHEHIINX HEMETAJUIOB U UX COCTUHEHU.

Mertannsl. 1lonoxxenue Metannos B Ilepruonnueckol CUCTEME XUMUYECKHUX 3JI€MEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHHS 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OOmue
¢usnyeckue cpoiictBa MeTayutoB. CIulaBbl METAIOB. DIEKTPOXUMHUYECKUN Psl HANPsDKEHUH
METaJUIOB.

XUMHUYECKHUE CBONCTBA BAXHEHIIUX METAJUIOB (HATPUH, Kajauil, KanblUl, MarHWH,
ATIOMUHUH, LIUHK, XPOM, *KeJIe30, MeJlb) U UX COCIMHECHHIA.

O06mme criocobbl mosydeHust MeTauioB. [IprMeHeHre MeTauioB B ObITY U TEXHHKE.

OKCHepUMEeHTalbHble METOJbl M3Y4YeHMs] BELIeCTB U UX TMpeBpallleHUui: Hu3yuyeHue
KOJUIeKIMH «MeTaiel U CIUIaBbl», OOpa3LOB HEMETAJJIOB, PELICHHE SKCIIEPHUMEHTAIbHBIX
3amad, HaONMIONEHHWEe W ONWCAHWE JIEMOHCTPAL[MOHHBIX U JIAOOPATOPHBIX  ONBITOB
(B3auMopeiicTBHE THAPOKCHA ATFOMHUHHS C PAacTBOPAMHU KHCJIOT M IIEJIOYeH, KaueCTBEHHbBIE
peaKkuuy Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3anaun.

Pacuérpl Maccel BemecTBa WM OOBbEMa ra3oB [0 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM O0BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMM BELIECTB, pacuéTel Macchl (00bEMa,
KOJINYECTBA BEINECTBA) MPOAYKTOB PEAKLIUH, €CJIU OJJHO U3 BEIECTB HMEET MPHUMECH.

XuMHA U KU3Hb

Ponp xumun B obecriedeHnN SKOJIOTUYECKOH, SHEPreTHUECKOH U MHIIEeBOH O€30MacHOCTH,
pa3BUTUU MeAUIUHBL [lOHSATHE O HAy4YHBIX METOMAX IIO3HAHUSI BEHIECTB M XUMUYECKHX
peaKLuil.

IIpencraBnennst 00 OOmMMUX HAyYHBIX MPHHLUINAX MPOMBIIIJIEHHOTO MOJYYEHUS
BAKHEHIINX BELLECTB.

UYenoBek B MHpE BELIECTB M MaTepHUalioB. Ba)KHEHIINE CTPOUTENbHbIE MaTepualbl,
KOHCTPYKLIMOHHbIE MaTepuasbl, KPacKH, CTEKJO, KepaMuKa, MaTepuaibl ISl BJIEKTPOHUKH,
HAaHOMATEPHAaJIbl, OPTaHNUECKUE U MIUHEPAJIbHBIE YAOOPEHMS.

XuUMHUs U 30pOBb€ 4YEJIOBEKAa: MpPaBMJIa HCIOJBb30BAaHUs JIEKAPCTBEHHBIX IpEnapaTos,
npaBuiia OE30MacHOrO UCTIONB30BAHMS ITPENApaTOB OBITOBOH XUMHUH B MOBCETHEBHOMN JKU3HMU.

MesxnpenmMeTHbIe CBA3U.

Peanmzanms MeXXIpeqMETHBIX CBsI3€H MpH U3ydeHHH OOIIel U HeOPraHW4YeCKON XMMHUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCTIOIb30BAHNE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATUM, ABISIOLUINXCS CUCTEMHBIMU AJI OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAyYHbIE IOHSTHS. HAay4dHbIH (DaKT, TUNOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHUHTe3,  KiaccupuKalus,  MNePHOAUYHOCTb,  HAONIOAEHHE,  SKCIIEPHMEHT,
MOJI€TUPOBaHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepus, SHEPrus, Macca, aToM, B3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
PamTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKHI yPOBEHb, BELIECTBO, TEJO, O0BEM, arperaTtHoe
COCTOSIHHME BEIIECTBa, (PU3NIECKHE BEJIMYMHBI U €IUHULIBI X H3MEPEHUs], CKOPOCTb.

buonorust: kimerka, OpraHm3M, SKOCHCTEeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTaMHHBI, 0OMEH BELIECTB B OPTaHU3ME.

I'eorpadusi: MEHEpabl, TOPHBIE IOPO/BL, TIOJE3HbIE HCKOMIAEMBIE, TOTIUBO, PECYPCHI.
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TexHonorus: XUMHUYCCKas MPOMBIIIJICHHOCTD, MCTaJUIyprus, MMPOU3BOACTBO
CTPOUTECIIbHBIX MaTCpHaJOB, CEJIbCKOXO3SICTBEHHOE MPOU3BOACTBO, MMUIICBasa
MNPOMBINIJICHHOCTD, (I)apMaL[eBTI/ILIeCKaﬂ NPOMBIIIJIEHHOCTb, TMPOU3BOACTBO KOCMETHYECCKUX
npenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHASA MPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.
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INTAHUPYEMBIE PE3VIJIBTATBEI OCBOEHUA IIPOIPAMMBI II0 XHMMHWUW HA
BFA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJbTATHI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS OOyYarOIIUMUCS
nporpaMM cpemHero odmero obpa3zoBaHus (JITYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-MeTognueckoii OCHOBOHM Uit pa3pabOTKH IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHS
porpaMm cpeaHero odmero 0Opa3oBaHuUs SABISETCA CUCTEMHO-IESITEIbHOCTHBIHN IMOIXO.

B cooTBeTcTBUM C CHCTEMHO-AESTENbHOCTHBIM MOAXOAOM B CTPYKType JMYHOCTHBIX
pPe3yJIbTaTOB OCBOEHHs IpeaMeTa «XUMHs» Ha YypPOBHE CpemHero oomiero oOpa3oBaHUS
BbI/I€JIEHBI CIIEAYIOIHE COCTABIISIOLIIE:

OCO3HaHME OOYYAOIIMMHUCS POCCUHCKON TPaKHaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPENIETICHHUIO,

HAJIMYHE MOTUBALIMH K OOYYEHHUIO;

LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKACHUH JIMYHOCTH HA OCHOBE KITFOYEBBIX
LIEHHOCTEH U HCTOPUYECKUX TPaAULIUi 0a30BON HAyKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOLTUXCS PYKOBOACTBOBATBCS B CBOEH NESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, TPUCYLIUMHU LIEJOCTHON CHCTEME XHMHUYECKOIo
obpa3oBaHus;

HAJIMYHME TPABOCO3ZHAHMS 3KOJOTMYECKOH KYJNBTYPHl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD >KU3HEHHbIE TJIAHBL

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUs IpeaMeTa «XHUMHsS» AOCTUTAIOTCS B €AMHCTBE
yueOHOH ¥ BOCHHTATENbHOW JAEATENbHOCTHM B COOTBETCTBUHM C T'YMAHHCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM M HjA€ajaMH POCCHIICKOro
rpakgaHckoro oOImecTsa, NPUHATBIME B OOIIECTBE HOPMaMH W TIPAaBUJIAMH TIOBEICHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOTO CTAHOBJICHHMS
JMYHOCTH OOYUAIOIIIXCS.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpenMeTa « XUMUSD» OTPaXKarT CPOPMHPOBAHHOCTD
OTbITa TO3HABATENPHOH M MPAKTHYECKOW JESITeNbHOCTH OOy4aroIMXCs [0 peannu3aluu
NPUHATHIX B O0IIECTBE [IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa’kaaHCKOro BOCTIMTAHUS

OCO3HaHMsI OOYJAIOLTUMICA CBOMX KOHCTHUTYLIMOHHBIX NMPaB U 00sS3aHHOCTEH, YBasXKEHUS K
3aKOHY U IPaBOMOPSIKY;

MPEICTaBJIEHNUs] O COLMAJbHBIX HOpMax M MpPaBHJIaX MEXJIUYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON NESTENbHOCTH MPH CO3JaHUU YUEOHBIX IPOEKTOB,
peweHnn y4eOHBIX U MO3HABATEIbHBIX 3314, BBITIOJHEHUH XUMHUECKUX SKCIIEPHIMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHSL, JIOTHKY U apTyMEHTBI APYTUX
IPY aHAJIN3€ PA3JIMYHBIX BUJOB y4eOHOH NEsTENTbHOCTH,

2) NaTPHOTHYECKOI'0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAaydHOMY HAaCJIEeAMI0 OTEYeCTBEHHOMN
XUMUH,

YB)KEHHUSI K TMPOLIECCY TBOPYECTBA B OOJIACTH TEOPHH M TNPAKTHUECKOTO MPUMEHEHUs
XUMHH, OCO3HAHMS TOTO, UYTO JOCTH)KEHHUS HAyKH €CTb PE3yNbTaT JUINTENbHBIX HaONMIONEHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSHHOTO TPyAa YU€HBIX U MIPAKTHKOB,
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UHTEpeCa H TIO3HABATENIbHBIX MOTHBOB B TMOJYYEHHH U TOCJIEAYIOIIEM aHAJIN3e
UH(pOPMALUN O IEPEAOBBIX TOCTI)KEHUSX COBPEMEHHOM OT€YECTBEHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO NIOBEACHNS,

CHOCOOHOCTH OLIGHUBATh CHUTYAallHH, CBSI3aHHBIE C XUMHUYECKUMHU SIBIICHHSMH, U
NPUHUMATh OCO3HAHHBIC PELICHHs, OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE TOBEICHHE M TOCTYINKH CBOUX TOBApPHUINEH C MO3HLMUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCJIEACTBUN 3THUX MTOCTYIKOB;

4) popmMupoBaHMSA KYJAbTYPHI 310POBbSI:

MOHVMAHMS [EHHOCTeW 3M0pOBOTO M Oe30macHOro oOpasza >KH3HH, HEeOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHYECKOMY 3/10POBBIO;

cobnrofneHnst mpaBujl 0e30macHOro OOpaleHusi ¢ BeUIeCTBAMH B OBITY, MOBCEIHEBHOMU
JKU3HU U B TPYIAOBOH €A TETbHOCTH;

NOHUMAHHUsI LEHHOCTH TPABWJI HWHAWBHUAYAJIBHOTO U KOJUIEKTUBHOTO O€30TMacHOro
MOBEJCHHS B CUTYALIUSX, YTPOKAOIIUX 3I0POBBIO U JKU3HU JIFOJEH;

OCO3HAHMSI TOCJIEACTBUH M HENPUSTHS BPENHBIX NPUBBIYEK (yMOTPEONEHHs aJKOTOJIs,
HApKOTHKOB, KypEeHHs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOH KOMITETEHTHOCTH B y4eOHO-HCCIENOBATENbCKOW  JESITeIbHOCTH,
oOIIeCTBEHHO TOJIE3HOH, TBOPUYECKOH M APYTHX BUAX NESITEIBbHOCTH,

YCTAHOBKM HAa AaKTHBHOE VYYaCTHE€ B pPEIICHUH TNPAKTHUYECKUX 3a0a4 COLHAIbHON
HAIPaBJIEHHOCTH (B PAMKaxX CBOETO KJIacCa, IKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YUEHHUIO Npodeccuil pasJnyHOro pona, B TOM HHCIE Ha
OCHOBE NMPUMEHEHHsI MPEIMETHBIX 3HAHUH 10 XUMUH,

YBKEHUS K TPYAY, JIOISIM TPYAa U Pe3yJIbTaTaM TPYAOBOH AEATENbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOPY HHIMBUAYAJIbHOW TpaekTopuu 0Opa3oBaHus,
Oynymei npodeccun U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMUHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U oTpedHOCTEl 0011ecTBa,;

6) 3K0/I0rH4eCKOro BOCIIMTAHUS:

SKOJIOTMYECKH 11eJ1IecO00Pa3HOro OTHOIIEHUS K MPUPOZe, KaK HCTOYHUKY CYIIEeCTBOBAHMS
JKU3HU Ha 3eMmie;

NOHUMAaHUsI II00aJBHOTO XapakTepa SKOJOTHIECKUX MPOoOsieM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOIHOM U COLIMATIbHON CPEbI,

OCO3HAHMSI HEOOXOIUMOCTH HUCTOJIB30BAHUS TOCTHIKEHUH XUMHH ISl PELISHHs BOTIPOCOB
PaLMOHAIIBHOTO TPHUPOAOTIONIB30BAHUS,

AKTUBHOTO HETIPHATHS AEHCTBUH, MPUHOCAIINX BPEN OKpYXKarowed MpHpPOIHOW cpene,
YMEHHUsI MPOTHO3UPOBATh HEONATONPUATHBIE SKOJOTHYECKHE MOCIENCTBUS MPENPHHUMAEMbIX
JNEHCTBUI U NPENOTBPAILATh UX,

HAJINYHSA PA3BUTOTO SKOJIOTHYECKOTO MBILIUICHHS, SKOJIOTHYECKON KYJIBTYpPBI, OIBITA
OEATEIbHOCTH OSKOJOTMYECKOH HANpaBJIEHHOCTH, YMEHHUs pPYKOBOJCTBOBATbCSI HMH B
NO3HABATEIBHON, KOMMYHHKATUBHOH M COLIMAIbHON MPAKTUKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
POTHBOCTOSATH HIEOJOrHU XeModobuu;

7) HEHHOCTH HAYYHOr 0 MO3HAHMA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKHU U OOIIECTBEHHOM MPAKTHKHL,
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NOHMMAHMUs CcHeuu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ posu B (POPMHPOBAHUU
PALMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUH LIEJIOCTHOTO MPEACTABICHUSI 00 OKPYKAroIeM
MHpE KaK O €IUHCTBE IMPHUPOJAbI M YeJOBEKa, B MO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peweHnn mpobiieM COXpaHEHHs TPUPOJTHOTO PABHOBECHS,

yOexnéHHOCTH B 0COOOI 3HAYMMOCTH XHMMHHU JJIsl COBPEMEHHOW NHMBUJIM3ALUU. B €€
I'YMaHHCTUYECKON HANpPaBIEHHOCTH W BAKHOH POJIM B CO3IAaHUHM HOBOH 0a3bl MaTepHaIbHOMN
KYJBTYpPBI, PEIICHUH II00ATbHBIX MPOOJIeM YCTOHUHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOIA,
SHEPreTUYEeCKON, NHINEBOH M HKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIULUHBI,
obecrieueHnH yCIIOBUH YCIEITHOTO TPyAa U SKOJOTHYECKH KOM(OPTHOM JKU3HU KKAOTO HWIEeHA
00111eCTBA;

€CTECTBEHHO-HAy4YHONH TIPaMOTHOCTH: TMOHMMAHMsI CYLIHOCTHM METOJOB IIO3HaHM,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BATh MOJy4YaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMs SIBJICHUI OKPYXKAIOIIEro MHUpPa M MPOUCXOISIIIUX B HEM H3MEHEHMI,
yYMEHHUs AeNaTb 000CHOBAHHbBIE 3aKIFOUEHUS] HA OCHOBE HayUHBIX (PAKTOB M MMEIOLITUXCS TAaHHBIX
C LIEJIBIO MOJTYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCTIOb30BATh XMMUYECKHE 3HAHUS ISl PELIEHHs TPodiiemM
B peaJIbHBIX KMU3HEHHbIX CUTYaLUsX;

HHTEepeca K MO3HAHUIO U HCCIIeI0BATENbCKON AESITEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpephIBHOMY OOPa30BaHUI0 U CaMOOOPA30BAHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM MO XUMHHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPeOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3IWYHBIX cdepax NpodecCHOHATBHON
JesITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yibTaThl OCBOCHUs YUeOHOro mpenMera «XUMHUS» Ha YPOBHE
cpenHero odrero o0pa3oBaHUsI BKITIOYAKOT:

3HaYuUMbIe A1 (POPMHUPOBAHUS MHPOBO33PEHUST OOYHAIOIIMUXCS MEXIUCIUILTHHAPHBIE
(MexmpenMeTHeIe) OOIeHaAyYHbIE TIOHATHUS, OTPAKAIOLINE LEJTOCTHOCTh HAYYHOH KapTHHBI MUPa
U cieun(UKy METOIOB TIO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BELIECTBO,
SHEPrusl, sSBIICHHE, MPOLECC, CUCTeMAa, Hay4HbIH (pakT, MPUHLMIL, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHUsl, HCCIIENOBaHNE, HAOMIOACHNE, N3MEPEHNE, SKCIIEPUMEHT U APYTHe),

yHHBEpCalbHble  yueOHble  nefcTBus  (MIO3HABAaTENbHbIE,  KOMMYHUKATHUBHBIC,
peryisiTuBHblE), obOecreunBarome (GopMUpOBaHHE (PYHKIHOHAIBHOW TIPaMOTHOCTH H
COLIMAJIBHOM KOMIETEHLMH OO0y YarOIuX s,

CHOCOOHOCTP  OOYHAIOIIMXCSl  HMCIIOJIb30BaTh ~ OCBOCHHBIE  MEKAMCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKNE 3HAHWS W YHHBEPCAJbHbIE ydeOHbIe NEHCTBHS B MO3HABATENBLHON U
COLIMAJIbBHOM MPAKTUKE.

MertanpenMeTHble pPE3yJbTaThl OTPAKAIOT OBJAIACHUE YHUBEPCAIbHBIMH Y4eOHBIMU
NO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMHU E€HCTBUSMU.

OsnaneHne yHHBEpPCANBHBIMY Y4e0HBIMH MO3HABATEIbHBIMH 1eHCTBHSIMH:

1) 6a3oBble JIorHYecKUe AeHCTBHSA:

CaMOCTOATENBHO (POPMYyNUPOBaTH M aKTyaJU3UpOBaTh MNpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENeNATh LENH AEATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUH HX TOCTHKEHHS,
COOTHOCHUTD PE3YJIbTAThI IEATENIbHOCTH C IMOCTABICHHBIMH LIEJISIMU,
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UCTIOJIB30BaTh MPH OCBOSHMM 3HAHMN NPHEMBI JIOTMYECKOTO MBIIIJICHUS — BBIACNSATH
XapakTepHbIE TPU3HAKA TMOHATHH W yCTAHABIMBATH WX B3aUMOCBS3b, HCIIOJB30BATh
COOTBETCTBYIOLIUE MOHITHS JIs1 OOBSCHEHHSI OTACNbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIACCU(UKALIMH BELIECTB U XUMUYECKUX PEAKLIN;,

yCTaHABJIMBATh MPUYMHHO-CJIEICTBEHHBIE CBS3H MEXKIY H3Y4aeMbIMH SIBIICHUSIMH;

CTPOHUTh JIOTUYECKHE pAcCyXIeHHsl (MHIyKTHBHbBIE, IENyKTUBHbIE, IO AaHAJOTHH),
BBISIBJIAT 3aKOHOMEPHOCTH U NMPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyIHPOBATH
BBIBOJIbI M 3aKJIFOYCHUS,

NPUMEHSTh B IMpOLecce MO3HAHMUS, UCIOJIBb3YeMble B XHMHHU CUMBOJINYECKHE (3HAKOBBIC)
MOJIeNH, TPe0OPa3OBBIBATH MOACIBHBIE MPEICTABIEHHIS] — XUMUYECKUN 3HAK (CUMBOJI) SJIEMEHTA,
XUMH4YecKast (OpMyJa, YpaBHEHHE XUMHUECKOH pEakUud — TpPU pPeIleHHuH Y4eOHBIX
MO3HABATENIBHBIX M TPAKTHUECKUX 3a7a4, MPUMEHSITh HAa3BAaHHBIE MOIEJbHBIE MPEICTABJICHUS
IUIS1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaEMBbIX BEIIECTB U XUMHUYECKUX PEAKIIHH.

2) 6a30BbIe HCCJIEI0BATENbCKHE 1eHCTBHUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUSI BEIIECTB U XUMHUYECKUX PEaKIUi;

dopMyHpoBaTh LENM W 3aJaud  HCCIENOBAHHUS, HCIOJb30BaTh IIOCTABJICHHBIE W
CaMOCTOATENBHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHHS M OCHOBBI
11 GOPMHUPOBAHHS THITOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY KIEHHIA;

BJIAETh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHMSI M TPOBEINCHHS YUEHHYECKUX
SKCMEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOJIOAATh 32 XOIAOM IPOLECCa, CAMOCTOSTENBHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOopMyaupoBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIECAOBAHUS, COCTABISTh OOOCHOBAHHBIN OTUET O MPOJENIAHHON
pabore;

npuoOpeTaTh OMBIT YYSHUYECKOH WCCIeNOBATENbCKOM W MPOEKTHOH AeSTeNbHOCTH,
NPOSIBJIATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITIOHMCKY METOJOB pEIIeHUs
NPAKTUYECKUX 33724, MPUMEHEHUIO PA3JIMYHBIX METOIOB ITO3HAHMSL.

3) pabora ¢ nungopmanmeii:

OPHUEHTHUPOBATBCS B  PA3IMYHBIX HCTOYHHMKAX WHPOpManmuu (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHYECKOrO COJEpIKaHUs, CIpaBOuYHbIe mocodus, pecypcbl HHTepHeTa),
aHATU3UPOBaTh HMHOOPMALMIO pPA3JIMYHBIX BUAOB M (POPM MNpPEencCTaBiCHHs, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTb U HEMPOTUBOPEUNBOCTS;

¢dbopMyIHpOBaTh 3ampOChl M TNPUMEHSATh PA3JUYHBIE METOABl NPU TIOUCKE W OTOOpe
uHpopmManuy, HeoOXOAMMOM ISl BBIMOJIHEHHS y4eOHBIX 3a/1a4 ONPEeTEHHOrO THIIA,

npuoOpeTaTh OMBIT MCIIOJB30BAHUA MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
PA3JINYHBIX TIOUCKOBBIX CUCTEM,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (POpPMy TpencTaBieHus] HHPOpMAIUU (CXEMBI,
rpadpuKy, TuarpaMMbl, TaOJIHLIBL, PUCYHKH U IPYTHE),

UCTIOJb30BAaTh HAYYHBIA SI3bIK B Ka4yecTBE cpencrsa mnpu padoTe € XUMHUUECKOH
uHpopMaLMeH: NPUMEHSATh MEXKNpenMeTHble ((pu3nueckue W MaTeMaTH4YecKHe) 3HAaKH |
CHUMBOJIBL, (popMyIibl, aOOpeBHATYPBI, HOMEHKIIATY DY,

UCTIOJIB30BATh U MPe0OPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATISAHOCTH.

Osnanenne yHHBEpPCANbHBIMIA KOMMYHHKATHBHBIMH 1€l CTBHSIMH:

3aaBaTh BOIIPOCHI MO CYIIECTBY OOCYKAaeMOM TE€MBbl B XO/€ AUAJIOra W/WIN IUCKYCCUH,
BbICKa3bIBaTh UAEH, (HOPMyJIHUPOBATH CBOM NPEAJIOKEHUS OTHOCHUTENIBHO BBITIOJHEHUS
MPEIOKEHHON 3a/1a4H,
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BBICTYIIATh C MpPE3CHTAlMeH Pe3yJbTaTOB IMO3HABATENBLHON NEATENbHOCTH, MONTyYEHHBIX
CaMOCTOSITEIbBHO HJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHH XHUMHYECKOTO
SKCMEPUMEHTA, MPAKTHYECKONH pPabOThI MO HWCCIECAOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB,
peanm3anyu y4eOHOro MpoekTa M (GOPMyJIMPOBATH BBIBOABI IO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAHMI MyTEM COTJIACOBAHMS MMO3UIHIN B X0e OOCY)KISHHUS 1 OOMEHAa MHEHUSIMH.

OBiaseHne YHHBEPCAIBHBIMHU PeryJsiITHBHBIMH JeHCTBHSAMH:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYLIECTBISITH CBOI IO3HABATEIBHYIO NESITEIbHOCTD,
ompeneisist €€ e W 3aJa4d, KOHTPOJHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraéMblii aITOPUTM JIeHCTBUH TPU BBITIOJHEHUH YUeOHBIX M HCCIIEIOBATEIbCKUX 3aaad,
BbIOMpaTh Hanbonee 3¢GeKTUBHBINA COCOO MX PEeIIeHHsI ¢ YUETOM TOTyUeHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKLHUSX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOAHaIM3a M
CaMOOLIEHKH.

HNPEIAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHnyueckast XUMHUsD) OTPaKaroT:

c(OPMHPOBAHHOCTh TMPEACTABJIEHUH O XUMHUYECKOW COCTaBJSIIONIEH €CTeCTBEHHO-
HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B IMO3HAHWUU SIBJICHUM TPUPOIBL, B (PopMUpOBaHUU
MBIIIJICHAS] U KYJIbTYPbl JINYHOCTH, €€ (PYHKIMOHAJTBHOW TPAMOTHOCTH, HEOOXOIUMOH Jist
pelleHusT TPAKTHYECKUX 3a1ad M JKOJOTHYeckrn OOOCHOBAHHOTO OTHOIIEHHST K CBOEMY
340POBBIO U IPUPOIHOM Cpene,;

BJIAICHUE CHUCTEMOM XHUMHYECKUX 3HAHHUH, KOTOpas BKJIOYAET. OCHOBOMOJIAraroliue
MOHSTHSI (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJa, BAJIEHTHOCTb,
3JIEKTPOOTPULIATEIbHOCTh, XHMHYECKast CBsi3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIl€HHAas), MOJIb, MOJISIPHAS Macca, MOJSIPHBIH OOBEM, YIJIEPOOHBIA  CKEJIeT,
(YHKIIMOHAJIbHAS TPYIIA, PaJAWKal, H30MEpHs, U30MEPbl, TOMOJIOTMYECKUN Psii, TOMOJIOTH,
YIJIEBOAOPOBL, KUCIOPOA U a30TCOAEPIKAIINE COCAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHUS ), TEOPUH W 3aKOHBI (TEOPHs] CTPOSHUS OPraHUIECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XUMHHU, MHUPOBO33PCHUECKHUE 3HAHMUS, JIKAINME B OCHOBE IMOHHMAHMUS
MPUYUHHOCTH U CUCTEMHOCTH XHUMHYECKHX SIBJIEHUH, (DaKTOJIOTHYECKHE CBEICHUSI O CBOWMCTBRAX,
COCTaBe, MOJIy4eHUH 1 O€30MaCHOM HCTIOJIb30BAHUH BAKHEUIITUX OPraHMYECKUX BEIEeCTB B OBITY
Y MPAKTUYECKON AESITEIbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUH BBISBIISATh XapaKTEPHbBIC NPU3HAKU TIOHATHH, YCTAHABIUBATD
MX B3aUMOCBSI3b, HUCIMIOJIB30BaTh COOTBETCTBYIOLINE MOHATHS IPHU ONMUCAHUU COCTaBa, CTPOEHUA U
MPEBPALLEHUN OPTaHUYECKUX COSTUHEHUH,

c(OpPMHPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY JISI COCTaBJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKPAIEHHOMN) (POPMYJT OPTaHUYECKUX BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN, W3rOTaBJUBATH MOAEIH MOJIEKYJ OPTaHUYECKUX BELIECTB
IUISL WITKOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpPMHPOBAHHOCTh YMEHHI YCTAHABINBATH MPUHAMJICKHOCTD U3YYEHHBIX OPTaHUYECKUX
BEIIECTB MO WX COCTaBy M CTPOSHUIO K OMNPeNeNEéHHOMY KJacCy/Tpymnmne COSOMHEHHUI
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(YyrneBomoponpl, KHUCIOPOX W a30TCOIEpIKAIUEe  COENUHEHHs, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS), NaBaTh UM HasBaHMA NO cucremarndeckoi Homenknatype (IUPAC), a takke
NPUBOANUTH TPUBHAJIBHBIE HA3BAHHUS OTHENIbHBIX OPraHUYECKUX BEINECTB (3THUJICH, MPOINJICH,
alleTUJICH, STHJIEHTJIMKOJb, TJIHLUEpUH, (GeHo, (Qopmambaerun, anetaibIerui, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIJIOTA, OJIEMHOBAsi KUCJIOTA, CTEAPUHOBAsi KUCJIOTA, TJIIOK03a, PpyKTO3a,
KpaxmaJi, HeJUTI0JI03a, TIIULHH),

c(OPMHUPOBAHHOCTb YMEHHUSI ONPEACTSITh BHUIbl XUMHYECKOW CBSI3M B OPraHUYECKHX
COCIMHEHUX (OOMHAPHBIE U KPATHBIE),

c(OPMHUPOBAHHOCTb YMEHHSI MPHUMEHSATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPTaHHYECKUX
BemectTB A. M. BytiepoBa st oObsSICHEHHsS] 3aBUCHIMOCTH CBOKMCTB BEINECTB OT MX COCTaBa U
CTPOCHHUST; 3aKOH COXPAHEHUsI MACChI BEIECTB;

c(OPMHUPOBAHHOCTb YMEHUH XapakTepU30BaTb COCTaB, CTPOCHHUE, (PUIUUECKUE U
XUMHYECKHE CBOWCTBA THIUYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
(Metan, 5TaH, STWIEH, MNPONWIEeH, aueTujeH, Oyraauwen-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, 3TAHOJ, STHJIEHTIINKOJb, TIUIEPUH, (PEHOI, aleTadbleru, MypaBbUHAst U YKCyCHas
KHCJIOTBI, TJIFOKO3a, KpaxMal, LeJUIF0JIo3a, AaMHUHOYKCYCHAasl KHCIIOTa), HLUTIOCTPUPOBATH
TEHETHYECKYIO0 CBS3b MEXKAY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIHH C
UCTIOJIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(OPMHUPOBAHHOCTb YMEHHSI XapaKTePHU30BaThb HCTOYHHUKH YIJIEBOJAOPOIHOTO ChIPbS
(HedTh, MPUPOIHBINA TaA3, Yroib), CHOCOOBI MX MEPepadOTKH M NPAKTHUECKOE NPUMEHEHHE
MPOAYKTOB MEPEepPadOTKH;

c(pOPMHUPOBAHHOCTb YMEHHUI NPOBOAUTH BBIUUCICHHS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00BEMa, KOJIMUECTBA HMCXOAHOTO BELIECTBA WJIM MPOAYKTa PEAKIHU MO H3BECTHBIM
Macce, 00bEMY, KOJIMIECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKLIUN),

c(hOpMHPOBAHHOCTh YMEHHIA BJIAJIETh CUCTEMOU 3HAHHI 00 OCHOBHBIX METOJaX HAYYHOTO
NO3HAHUS, HCIOJb3yeMBbIX B XHMHU TP M3YYEHHH BEINECTB W XUMHYECKHX SIBICHUH
(HaOmonenne, W3MEPEHUE, HKCIEPUMEHT, MOACIHUPOBAHME), HCIOJIB30BAaTh CHCTEMHbBIE
XUMHYECKHIE 3HAHUS ISl IPUHSTUS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIHAX, CBSI3aHHBIX
C BEIECTBAMHU U UX PUMEHEHHEM,

c(OpPMHPOBAHHOCTh YMEHHI COONIONATh MPaBUjia TOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopatopHbIM 000PYIOBAHUEM, a TAKXKE MPaBUiia OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMH TIO BBIIIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTL YMEHHH IUIAHUPOBATh U BBINOJHITh XUMHUYECKUH SKCIEPUMEHT
(IpeBpaleHnst OPraHMYECKNX BEINECTB MPHU HArPEBAHHMHM, MOJYYCHHE 3THIICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYeCKHUX BEINECTB, MACHATypauus OeNKoB NpHU
HArpeBaHMH, IIBETHbIC PEAKIMU OEJKOB) B COOTBETCTBUU C MPABHIAMH TEXHHKH O€30TIaCHOCTH
npu oOpaleHun ¢ BEIIEeCTBAMH H JIAOOPAaTOPHBIM 00O0PYIOBAHHEM, MPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO 3KCIIEpHMEHTa B (opMe 3ammcu ypaBHEHMH COOTBETCTBYIOIIMX pEAKUHUH U
(bopMyIHPOBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

c(pOPMHUPOBAHHOCTb YMEHHMH KPUTHUYECKH AHAJIU3MPOBATH XUMHUYECKYI) HH(OPMALHUIO,
NOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBol nH(popmanuu, HTepHET U Ipyrux);

cOpMHUPOBAHHOCTb YMEHHMH COOJNIONATh MpaBHJIA HKOJIOTHYECKH LEJIecOO00pasHOro
NOBEJCHU B OBITY M TPYAOBOH [EATENPHOCTH B LEJSAX COXPAHEHHUs] CBOEro 3I0POBbS U
OKpY>KaroIleld MPUPOAHOHN Cpenbl, OCO3HABATh OMACHOCTb BO3MEHCTBHS HA JKUBBIE OPTaHU3MBI
OTIPENIENEHHBIX OPTaHUYECKUX BEINEeCTB, NMOHMMast cMbicy mokaszarens I[IJIK, mosicHAT Ha
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pUMepax CrocoObl YMEHBIIEHHS] W MPEIOTBPAIIEHUS UX BPEIHOTO BO3MIEHCTBUS HAa OPraHU3M
YEJIOBEKA,

il OOYYAOLINXCSl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI. YMEHHUE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IAX MMO3HAHMUS BEIIECTB M XUMUYECKHX SIBJICHHIA;

T CHENbIX M CHaOOBHISIIIMX OOYHYArOIMMXCS: YMEHHE HCIIONb30BaTh penbedHo-
TOYEUHYIO cucTeMy obo3Hauenuii JI. bpaiins ans 3anucu XuMuaeckux GopmyJt.

11 KJIACC

[IpenmerHbie pe3yibTaThl OCBOeHUs Kypca «OOmass W HeopraHU4YecKas XUMHS
OTPaKaOT:

c(OPMHPOBAHHOCTh TPEACTABICHUNA. O XUMUYECKOW COCTABJISIFOINEH €CTECTBEHHO-
HAYYHOW KapTUHBI MHUPA, POJIM XUMHH B TIO3HAHWUU SIBJICHHI TPHUPOIbLI, B (POPMHUPOBAHUU
MBIIIJICHAS] U KYJIbTYPbl JINYHOCTH, €€ (PYHKIMOHAJTBHOW TPAMOTHOCTH, HEOOXOIUMOH Jist
pelleHusT TPAKTHYECKUX 3a1ad W JKOJOTHYeCKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3A0POBBIO U MPUPOIHOM CPEIE;

BJIAICHUE CHUCTEMOM XHWMHWYECKMX 3HAHWH, KOTOpas BKJIOYAET. OCHOBOMOJAraroline
MOHSTHS (XUMHYECKUH 3JIEMEHT, aTOM, H30TOI, S-, P-, d- 3JIeKTpOHHBbIE OPOUTANIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OOBEM, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCT, CTENEHb
OKUCJICHHsI, XUMHYeCKass CBsi3b (KOBAJCHTHAs, WOHHAS, METaJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUTMUECKasi  pelIETKAa, THUIbI XUMUYECKMX PEaKUUl, pPacTBOp,  3JCKTPOJIHTEHIL,
HEAJICKTPOJIUTBI, 3JCKTPOJUTHYECKAST MUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW  peakiud, XUMHYEeCKOE paBHOBECHE), TEOPUHM H  3aKOHBI  (Teopusi
SJIEKTPOJIUTUYECKON auccouuanuy, nepuonuuveckuii 3axkoH [l WM. MenneneeBa, 3akoH
COXPaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHCHMSI U TMPEBPALICHUS SHEPTUU MPU XUMUUYECKUX
peaxIusx), 3aKOHOMEPHOCTH, CHMBOJMYECKHI SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXKaIlue B OCHOBE IIOHUMAHMSI TPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHUM,
(akTONOrHYeCKHe CBEEHUS] O CBOWCTBAX, COCTAaBE, MOJYYSHUH W 0e30MaCHOM HCIOJIb30BAHUH
BXXHEHIIIMX HEOPTaHUYECKUX BEIIECTB B ObITY M MPAKTUYECKON AESITEIbHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUH BBISBIISATh XapaKTEePHbIC PU3HAKU TIOHATUH, YCTAHABIUBATD
X B3aUMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOLIUE TOHSTHUS MPU ONMUCAHUM HEOPTAaHUYECKUX
BELIECTB U UX IIPEBPALLECHHUI,

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CUMBOJIUKY IJII COCTaBIICHUS
dbopMysl BeIIeCTB W ypPaBHEHUH XUMUYECKUX PEAKIUH, CHCTEMAaTUYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHWANIbHbIE Ha3BaHUS OTHEIbHBIX HEOPTaHUYECKUX BelecTB (yrapHbIi ras,
VIJIGKUCHIBIA a3, aMMUAK, TamiéHasi W3BECTb, HEraléHas HU3BECTb, MUTbEBAs COAA, MUPUT U
Apyrue);

c(hOpMHPOBAHHOCTH YMEHUH OMPEAENATh BAJCHTHOCTh U CTEICHb OKUCIICHHSI XUMUYECKIX
3JIEMEHTOB B COEAMHEHUSX PA3JIUYHOIO COCTABA, BUJ XUMUYECKOH CBs3U (KOBAJICHTHAsI, MOHHAS,
METaJJTNYeCKasi, BOJOPOAHAs)) B COSAMHEHMSIX, THN KPUCTAJUITMUECKOH PEInéTKH KOHKPETHOTO
BelecTBa (ATOMHAsl, MOJICKYJISIpHAs, MOHHAs, METAJUIMYECKasi), XapakTep CpPeAbl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COEAMHEHUIA,

c(hOpMHPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAMICKHOCTh HEOPTAHUIECKUX BEIIECTB
MO UX COCTaBY K OMpPeneIeéHHOMY KJaccy/Tpyrre CoequHeHuH (IPOCThIe BEIIeCTBa — METAJUIBI U
HEMETAJIJTbI, OKCHUJIbI, OCHOBAHUS, KHCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);
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c(OpMHUPOBAHHOCTb YMEHHH pacKpbIBaTh CMBICT mepuoandeckoro 3akona J[. W
MenneneeBa W JAEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOIIYIO, OOBSICHUTENBHYHO U
MPOTHOCTUYECKYIO (PYHKIINHY,

cOPMHUPOBAHHOCTb YMEHUH  XapakTepU30BaTh SJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHX 3J1eMeHTOB 1—4 nepuonos Ilepuonnueckoit cucteMsl XUMHUYeCKUX 3y1eMeHTos . H.
MeHnneneeBa, HUCHOJNb3ys MOHATHUS «S-, pP-, d-3JIEKTPOHHBIE OpPOUTANNY), «IHEPrEeTUYECKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHYECKHUX 3JIEMEHTOB U HUX
COENMHEeHUH No nepuoaaM u rpynnam llepuoandeckoil cuctemMbl XUMHYECKUX 3JieMeHToB 1. U
Menpeneena;

c(OPMHUPOBAHHOCTb YMEHHH XapakTepU3OBaTh (ONMHCHIBATH) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BELIECTB pPA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE
TEHETHYECKON CBSI3M MEXKJy HEOPraHWYeCKUMH BEIEeCTBAMH C TIOMOLIBIO YpaBHEHUH
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIN;

c(pOPMHUPOBAHHOCTb YMEHHS KIACCU(PUIIUPOBATH XUMHUYECKUE PEAKLUH IO Pa3IMIHBIM
npusHakaM (YHCIy W COCTaBy pearupyroIlux BelecTB, TermioBoMy 3(dexTy peaxium,
U3MEHEHHIO CTETIeHeH OKHUCIICHHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaJn3aTopa);

cpOPMHUPOBAHHOCTb YMEHHH COCTABJISATh YPABHEHHS PEAKLUH PA3IMYHBIX THIIOB, NOJHBIE
U COKpAIlEHHBbIC YPABHEHUS pPEeaKUUi MOHHOro OOMEHa, YYUTBIBASI YCIOBHS, MPH KOTOPBIX 3TH
peakuuy UAyT A0 KOHLA,

c(pOPMHUPOBAHHOCTb YMEHHUI MNPOBOAUTH PEAKLHH, TOATBEPIKIAOIINE KadeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACMO3HABATH ONBITHBIM NyTEM HOHBI,
NPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPTAaHMIECKUX BEILECTB;

c(OPMHUPOBAHHOCTb YMEHHUI PACKPBIBATH CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii MOCPEACTBOM COCTABJICHHS HJIEKTPOHHOTO OajlaHCa 3TUX PEeaKLn;

cpOPMHUPOBAHHOCTb YMEHHH OOBACHATH 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PEaKLUu OT
pa3NUYHBIX (PAKTOPOB, XapPAKTep CMEIIEHHUs] XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bosneiicrsus (npuniun Jle [larense);

c(OPMHUPOBAHHOCTb YMEHUH XapaKTepU30BaTh XUMHUECKHE IPOLECCHI, JIeKAIIHe B
OCHOBE MPOMBIIUIEHHOTO MOJYYE€HHUs] CEPHONW KHCJIOTHI, aMMHAaKa, a TaKkke CPOPMHUPOBAHHOCTh
npeacTaBieHuii 00 OOMMX HAay4YHBIX MPHUHLMIAX W 3KOJIOTHUECKHX MpobiieMax XUMHUYECKOTro
NIPOM3BOJICTBA,

c(OpMHUPOBAHHOCTb YMEHHI MPOBOAUTH BBIYHCICHUS C HCIHOJB30BAHHEM TOHSTHS
«MaccoBasi JIOJI1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B MPH XHUMHYECKHX
peakuusx, MacChl BEINeCTBA WIH 00bEMa ra3oB MO W3BECTHOMY KOJIMUECTBY BELIECTBA, Macce
Wil 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(p(ekTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs] MaCChl BEIECTB, MPEBPALICHUS 1 COXPAHEHHS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHHI COONIONATH MPaBUjia TOJb30BAHUS XUMUYECKOW MOCYIOH U
naboparopHbIM 000PYIOBAHUEM, A TAKXKE MPaBIia OOpAIEHHs ¢ BEIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH TIO BBITIOJHEHUIO JJA0OPATOPHBIX XUMHUECKUX OTIBITOB,;

cpOPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBINOJHITh XUMHUYECKUH SKCIEPUMEHT
(pasnoxxeHne NEepPOKCHIAa BOIOPOAA B MNPHUCYTCTBHM KAaTalIU3aTOpa, ONPEAENCHHE Cpebl
PacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIANKATOPA, BIUSHUE PA3JIMYHBIX (PakTOpOB
HA CKOPOCTb XMMHYECKOHW pPEaKIUH, PEaKIMH HOHHOrO OOMEHA, KAa4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHHE 3KCIEPUMEHTATbHBIX
3amad no temaM «Meramby U «Hemeramnel») B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
0e30macHOCTH MpH OOpAIEeHUH C BeLIECTBAMH U JJAOOPAaTOPHBIM OOOPYAOBAHUEM, MTPEICTABIISATh
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pe3yJibTaThl XUMHYECKOTO SKCIIEPUMEHTa B (OpMe 3aMUCH YPAaBHEHHI COOTBETCTBYIOIIHX
peakuuii U GOPMYJIUPOBATE BBIBOJIbI HA OCHOBE 3THUX PE3YJIBTATOB,

c(pOPMHUPOBAHHOCTb YMEHHMH KPUTHYECKH AHAJIU3HPOBATH XUMHUYECKYI) HH(OPMALHIO,
NOJIy4aeMYyI0 W3 pPa3HbIX HCTOYHUKOB (CPEACTBa MAacCOBOW KOMMYHUKauuu, WHTepHET u
TPYruX);

copMUPOBAHHOCTD yMEHHI COOMIONATh IpaBHa SKOJOTHYECKH IIeJIeCO00pa3sHOro
NOBEJCHUs B OBITY M TPYAOBOH IESATENBPHOCTH B LENAX COXPAHEHHUS CBOETO 3I0POBbS U
OKpY>Karolled MPUPOJHON Cpenbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIE OPraHU3MBbI
OTIPENIEIEHHBIX BEINECTB, MOHNMas cMbIct mnokasatens I1/IK, mosicHsITh Ha mpumepax crocoOsbl
YMEHBIIECHHs U IPEJOTBPALLEHHS UX BPEAHOTO BO3ACUCTBUS Ha OPraHU3M YeJIOBEKa,

il OOYYAOLINXCSl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI. YMEHHUE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IAX MMO3HAHMUS BEIIECTB M XUMUYECKHX SIBJICHHIA;

Ui CJETbIX W CNa0OBUIAIIMX OOYYarOLIUXCS: YMEHHE WCIOJb30BaTh pelibehHO-
TOYEYHYIO cucTeMy obo3Hauenuii JI. Bpaiins ans 3anucu XuMuaeckux GopmyJt.
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TEMATHYECKOE INIAHUPOBAHHUE 10 KJJACC

KosauuyectBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3fesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTnueckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Paspnen 1. TeopeTnueckne 0CHOBBI OPraHH4YeCKOH XHMMHH
IIpenmer opranndeckoi xumuu. Teopust
1.1 CTPOEHUS OPraHUYeCKUX COeTMHEHUN A. 3
M. byrneposa
Hroro no pazneny 3
Pasnean 2. Yraesoaopoabl
2.1 IIpenenbHbie YraeBOAOPOIbI — AJIKAHBI 2
29 HenpenenbHele yriaeBogopoabl: alKeHbl, 6 |
' AJIKaINEHbI, aJIKMHbI
23 ApomaTu4ecKue yrieBoa0pOabl 2
24 IIpupoaHble HCTOYHUKHU YIJIEBOJOPOIOB U 3 !
' ux nepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue opraHnuieckue coeJHHEHUs
3.1 Cnuptel. PeHon 3
39 Anbaerunsl. KapOOHOBBIE KHCIOTHL 7 !
' CrnosxHble 3upsI
33 Yraesonbl 3 1
Hroro no pazneny 13
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Pasnen 4. AzoTcoaep:xkamue opraHudecKue coeInHeHHs

4.1 AMUHBI. AMUHOKACIIOTHL. benku

Hroro no pazneny

Pasnen S. BbicOKOMOJIEKY ISIPHBIE COeIHHEHUSA

5.1 IInactmaccel. Kayuyku. Bosokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




TEMATHYEKOE IIJNTAHUPOBAHHE 11 KJIACC

KosauuyectBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu(pposbIe
Ne n/m Kontpoabubie | IIpakTHueckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atomoB. Ilepuoanueckuii 3aKoH
1.1 u Ilepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /. 1. Menneneera
12 Ctpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHYECKUE peaKLun 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranunueckasi xumust
2.1 Mertannbl 6 1
2.2 Hemetannbl 9 1 1
23 CBs13b HEOPraHUUECKUX U OPraHUYeCKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumusi v :KU3Hb
3.1 XuMUs 1 KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3

23



24



MMOYPOYHOE IIVNIAHUPOBAHHUE 10 KJIACC

KosauuyectBo uyacos DJeKTPOHHbIE
°
Jrj;n Tema ypoka Bcero Kontpoarubie | - Mpaxririeckite i[:;:leﬂl/lﬂ :;l[()l:lr;((:z:feﬂbﬂble
padoTbI padoTbI pecypent
| IIpenmMer opraHu4YecKOl XUMHUH, €& |
BO3HMWKHOBEHHE, PA3BUTHE U 3HAUCHHUE 06.09.2023
Teopust cTpoeHs1 OpraHu4YeCcKUxX
2 coenuHeHuit A. M. Bytneposa, ¢ 1 13.09.2023
OCHOBHBIE NTOJIOKEHUSI
IIpencrasnenue o kinaccupuKaiu
3 opraHuueckux seiecTs. Homenknatypa |
(cucremaruyeckas) ¥ TPUBUATBHBIE 20.09.2023
Ha3BaHMsI OPTaHUYECKUX BELIECTB
4 AJIKaHBI. COCTaB U CTPOCHHUE, |
TOMOJIOTUYECKUH P 27.09.2023
5 MeraH u 3TaH — npocTeiue 1
MPEICTAaBUTENN AJIKAHOB 04.10.2023
6 AJKeHBI: COCTaB U CTPOEHUE, CBONCTBA 1 11.10.2023
7 OTUieH U NPONUJIEH — MPOCTENLINe !
MPEICTAaBUTENN AJTKEHOB 18.10.2023
Ilpaxmuueckas paboma Ne 1.
8 «Howflylteuue IMUTIEHA U U3YUEHUE €20 1 1 25.10.2023
ce0lcme» (0eMOHCMPAYUOHHAA)
9 Anxanuensl. byraguen-1,3 u !
meTunOyraauen-1,3. Tonyyenue 08.11.2023

25




CUHTETUYECKOIO Kay4dyKa U PEe3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS],

10 FOMonovmqevCKHﬁ psn. AneruieH — 15.11.2023

MPOCTEUII NI MPEACTABUTEIb ATKHHOB
1 Brruucnenus no ypaBHEHUIO XUMUYECKON

peakuuu 22.11.2023
12 Apenbl: OeH30J1 U TONyOJI. TOKCHYHOCTB

apeHoB 29.11.2023
13 I'enetnueckast CBsA3b yII€BOAOPOIOB,

NPUHAIJIEKAIINX K PA3JIHYHBIM KJI1aCCaM 06.12.2023

[IpupoaHbie UCTOYHUKHU YTIEBOAOPOAOB:
14 MIPUPOAHBIN ra3 U MOMYTHbIE HEPTIHbIE

FaP;bII), }I:e(bTb u nponyKZbl eé nepqe)pa60TKI/I 13122023

[IpupoaHbie UCTOYHUKHU YTIEBOAOPOAOB:
15 MIPUPOAHBIN ra3 U MOMYTHbIE HEPTIHbIE

FaP;bII), }I:e(bTb u nponyKZbl eé nepqe)pa60TKI/I 20.12.2023
16 KonTpoabHas padora no pasaeny

«¥YTJaeBoa0poab» 27.12.2023
7 [IpenenpHbIE OTHOATOMHBIC CITUPTHI:

METaHOJI U 3TaHOJ. BonoponHas CBs3b 10.01.2024
18 MHOroaTOMHBIE CITUPTHL. STUJIEHTJIUKOJIb U

TJIULEePUH 17.01.2024
19 ®DeHoJT: CTPOSHHE MOJIEKYJIBI, (pu3ndecKue

U XMMHUYECKHE CBONCTBA, IPUMEHEHHE 24.01.2024
20 Anpaeruasl: popManbaerua u

aueranpaeruy. ALeToH 31.01.2024
21 OnHOOCHOBHBIE TIpeIeNIbHbIE KAPOOHOBBIE

26




KHCJIOTBL. MypaBbUHAA U YKCYCHasA

07.02.2024

22

Ilpaxmuueckas paboma Ne 2. «Ceoticmea
Pacmeopa yKCycHOu KUCIOMblL»
(Oemoncmpayuonnas)

13.02.2024

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTBI, KaK
NPpEACTABUTEIIN BBICHINX Kap6OHOBbIX
KUCJIOT

21.02.2024

24

Mpbl1a Kak cOJIM BBICIITUX Kap6OHOBbIX
KHCJIOT, X MOFOIIEE JISUCTBUE

28.02.2024

25

Crnoskable 3(UPBI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

06.03.2024

26

XKupbl: rUAPOSIH3, IPUMEHEHHE,
Ouonornveckas pojb KHPOB

13.03.2024

27

VYTneBoabl: COCTaB, KIaCCH(YUKALIUS.
Baxnelinue npeacTaBUTeNN: MIIIOKO34,
bpykTo3a, caxaposa

20.03.2024

28

Kpaxman u nennonosa kak NpupoHbIe
MOJIUMEPbI

03.04.2024

29

KonTpoabHas padora no pa3aeny
«Kucnopoacoaepxkamue opraHnyecKue
COCAUHCHMU S

10.04.2024

30

AMUHBI, METUJIIAMHWH U aHUJINH

17.04.2024

31

AMHWHOKHCIIOTHI Kak aM(pOTepHbIE
OpraHu4ecKue COeIMHEHHS, UX
OunoJiornyeckoe 3HaueHue. llenruanl

24.04.2024

32

benku kak mpupoaHbie
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BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS
OcHOBHbBIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN

08.05.2024

I'onoBasi npomMexyTO4YHASI aTTECTALMS 32

33 1
Kkypc 10 knacca 15.05.2024
OcHOBHbBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEUHEHUN. 1 22052004

IInactmaccel, kay4ykH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB 11O
IMPOI'PAMME

34

34

28




MMOYPOYHOE IIVNIAHUPOBAHHUE 11 KJTACC

n/n

Tema ypoxa

KoanuyecTBO 4acos

Bcero

KonTtpoabHbie
padoThI

IIpakTHYeckHne
padoThI

HMara
H3Y4YeHUus

DJeKTPOHHbIE
ungposbie

o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH 3IEMEHT. ATOM. DJIEKTPOHHAS
KOH(pHUrypauus aTOMOB

04.09.2023

Ilepuonuueckuii 3axkoH u Ileprnoguyeckas
CHUCTEMa XUMUYECKUX 351eMeHTOB J[. 1.
Menneneesa, ux CBA3b C COBPEMEHHON
TeOpHUel CTPOECHUsI aTOMOB

11.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHUN
O rpymnmnam U nepuojaM. 3HadeHue
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB J[. . Menaeneera B
Pa3BUTUU HAYKU

18.09.2023

Ctpoenue BemecTsa. XUMUYECKasl CBSI3b, €€
BUBI, MEXaHU3MbI O0OPa30BaHHS
KOBAJICHTHOH CBs13U. BogoponHast CBsA3b

25.09.2023

BaneHTHOCTB. DJIEKTPOOTPHULIATENBHOCTD.
Crenenb okuciaeHus. BelecTna
MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO
CTPOCHHUsI

02.10.2023

[lonsiTHE O AUCTIEPCHBIX CHCTEMAX.
HctuHHBIE U KOJIJIOUIHBIE PACTBOPHL
MaccoBasi 10Js BELIECTBA B paCTBOPE

09.10.2023

29




Knaccuukanuus u HoMeHKIaTypa
HEOPraHU4YECKUX COCANHEHUN.
I'eneTnyeckas CBsi3b HEOPraHUYECKUX
BELIECTB, PA3JINYHBIX KJIACCOB

16.10.2023

Knaccuukanms XuMU4eCKUX peakiuil B
HEOPraHU4YeCKOW U OPraHUYECKOU XUMUH.
3aKOH COXpaHEHHs] MacChl BEILECTB; 3aKOH
COXpaHEHUs U MPEBPALIEHUS SHEPTUU NTPU
XUMHYECKHUX PEaKLUAX

23.10.2023

Ckopoctb peakun. OOpaTuMble peaKIHUH.
XUMHUUYECKOE PAaBHOBECHUE

06.11.2023

10

Ilpakxmuueckas paboma Ne 1. «Bausanue
PAa3IUUHbIX (PAKMOPO6 HA CKOPOCHb
XUMUYECKOU Pearyuuy.
(Oemoncmpayuonnas)

13.11.2023

11

DnexTponutudeckas aucconuarys. [lonstue
0 BoJopoaHOM nokasarene (pH) pactsopa.
Peaxuu nonHoro oomena. ['maponms
OpPTaHUYCCKUX U HECOPTraHUYICCKUX BCIICCTB

20.11.2023

12

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu. [TonsTre 06 anexTponmze
pAacIIaBOB U PaCTBOPOB COJIEH

27.11.2023

13

KonTpoabHas padora no pasaeny
«Teopeanecmne OCHOBBI XUMHUN»

04.12.2023

14

Mertaniel, ux noyoxenue B llepuoanyeckoi
crcTeMe XUMHUECKuX 35eMenToB J1. 1.
MeHnneneeBa U 0COOEHHOCTH CTPOSHHS
aTomoB. O0mue ¢pusnyeckre CBONCTBA

11.12.2023

30




METAJJIOB

15

CrnnaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN
psiA HANPsDKEHUH METaJIoB

18.12.2023

16

XHUMHYECKHE CBOUCTBA BaXKHEUIITUX
METaJJIOB (HATPHA, KaJTui, KaJIbLUH,
MarHui, aJIOMUHUI) U UX COeTUHEHUN

25.12.2023

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeqUHEHUN

15.01.2024

18

XuUMHUYeCKHe CBOMCTBA IIMHKA, JKejIe3a U UX
COeqUHEHUN

22.01.2024

19

Ilpaxmuueckasn paboma Ne 2. " Peurenue
IKCHEPUMEHMATbHBIX 3A0ay NO meme
«Memannvr»'" (Oemoncmpayuonnasn)

29.01.2024

20

HeMeTaJ'IJ'IbI, UX IOJIOKCHUEC B
Ileprnoanyeckoil CUCTEME XUMHUYECKHUX
anementoB /. 1. Menneneena u
0COOEHHOCTH CTPOEHHS aTOMOB

05.02.2024

21

duznyeckre CBOMICTBA HEMETAIOB.
AnoTponusi HeMeTaIOB (Ha mpuMepe
KUCTIopona, cephl, hochopa u yrieposaa)

12.02.2024

22

XHUMHYECKHE CBOMCTBA rajOre€HOB, CEPBI U
HUX COeOUHEHUN

19.02.2024

23

XuMuueckue CBOHCTBa a30Ta, pocodpa u ux
COeAVHEHUN

26.02.2024

24

XHUMHUYECKHE CBOMCTBA yIiepoaa, KPEMHUS U
HUX COeOUHEHUN

04.03.2024

25

[IpumMeHeHNE Ba)KHENIIUX HEMETAJJIOB U UX
COeqUHEHUN

11.03.2024

31




26

O00011IeHNEe U CUCTEMATH3ALIMS 3HAHUH 10
Teme «Hemerannbly. Berancimenus mo
YPaBHEHUSAM XUMHUYECKUX PEAKLUHA U
TEPMOXUMHUYECKUE PACUEThI

18.03.2024

27

Ilpaxmuueckasn paboma Ne 3. «Pewtenue
IKCHEPUMEHMATbHBIX 3A0ay NO meme
"Hememanint"» (Oemoncmpayuonnas)

01.04.2024

28

KonTpoabHas pabora no remam
«Mertanabi» 1 «Hemeraminn

08.04.2024

29

Heopranuueckue u opraHnueckue KUCIOThI.
Heopranuueckue u opraHnueckue
OCHOBaHUs

15.04.2024

30

AmdoTepHBIE HEOPTraHUIECKUE U
OpraHU4YeCcKHe coequHeHus. | eneTndeckas
CBsI3b HEOPraHMYECKUX U OPTaHUYECKHUX
BELIECTB

22.04.2024

31

Ponb xumMuun B obecriedeHun 3K0JIOTHYECKOH,
SHEPreTUYECKON 1 MUIIEeBON 0€30MacHOCTH,
Pa3BUTUU MEAULUHBI

06.05.2024

32

I'onosast npomMeKyTOUHAS aTTECTALIUSA 32
Kkypc 11 knacca

13.05.2024

33

[Ipencrasnenust 06 0OLUIMX HAYUHBIX
MPUHLIMIAX TPOMBILIIEHHOTO MOJTy4YeHUs
BAKHEWILINX BELIECTB.

UYenosek B MUpE BEIECTB U MaTepHAJIOB.
XHUMHUS U 300POBbE YEIOBEKA

20.05.2024

OBILIEE KOJIMYECTBO YACOB 11O
IMPOI'PAMME

34

32










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney CeeTnu4Han TaTeAHa MeaHoBHA
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