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HOACHUTEJBHAASA 3AIINCKA

Pabouas mporpamma 1mo XMMUU Ha YpPOBHE CpeIHEro o0Imiero obpazoBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHOI 00pa3zoBaTEIBHON IPOrpaMMBbI cpesiHero odiero oopazoBanus (GOIL
COOQO), mpexacraBieHHblx B dDepepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
cragaapre COO, c yuérom KoHuenuuu mnpenojgaBaHus yY4eOHOro NpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpranu3anusax Poccuiickoit ~ dDeneparuu,
peanu3yroMX OCHOBHbBIE 00pa30BaTebHbIE MPOTPAMMBI, ¥ OCHOBHBIX MOJIOKEHUHN
«Crpareruu pa3putus Bocnutanusi B Poccuiickoit denepanuu Ha nepuona g0 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabdOTKe MPOrpaMMbl MO XUMHUHU, K OIpPEACIICHUIO
oO1elt cTpareruu oOy4eHHUsl, BOCIIUTAHUS U PA3BUTUSI OOYYAIOIIUXCSl CPEJICTBAMHU
yueOHoro npeamera «Xumusi» 1 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTU LIEJIEH,
COJICp>KaHMs, PE3YyJIbTAaTOB OOYyYEHUsS M TPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3alluu, SBJISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOUIMM 3TalloOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHUs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIICH KYJIbTyphI
YeJI0BeKa, a TAKXKE DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TIpUpOIHON cpene. Peanmzyercss xumuyeckoe oOpa3oBaHHE OOy4YarOIIMXCS Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus CPEACTBAMHU YUYEOHOTO IpeaMeTa « XUMUSD,
COJIEp’)KAaHUE U TOCTPOEHUE KOTOPOIO OIPENENEHbl B MPOrpaMMe MO XHMHUHU C
yu4éToM crenu@uKkd HAayKH XUMHH, €€ 3HaueHUs B TO3HAHWU TPUPOJLI U B
MaTepHAIIbHON KU3HU OOIECTBA, a TAKXKe C YUETOM OOIIUX IIeJIe U MPUHITUIIOB,
XapaKTEpPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHS KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJb B
COBPEMEHHOM IUBUJIM3ALMU, B CO3JaHUHM HOBOW 0a3bl MaTe€pUaIbHOW KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PAIMOHATHFHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LIEJIOCTHOT'O MPEICTaBICHUS 00 OKPYXKaIOIIeM MHUPE Kak O €AUHCTBE
IPUPOJIBI U YeJIoBeKa, KoTopoe (OpMHUPYETCS B XMMHH Ha OCHOBE IOHHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUSA B3aWMOCBSI3U MEKIY
CTPOEHHEM BEIIECTB, MX CBOWCTBAMH U BO3MOKHBIMU 00JIaCTSIMU IPUMEHEHHUSI.
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TecHO B3aMMOAEHCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAyKaMH, XMMHs CTaja
HEOTHEMJIEMON YaCThIO MUPOBOU KYJITYPbl, HEOOXOJUMBIM yCIIOBUEM YCIIEIIHOTO
TpyJla W XKU3HHM Kaxaoro uieHa oOmectBa. COBpeMEHHas XHMMHs Kak Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTMH HalpaBlIeHa Ha pELIECHUE
rII00aNbHBIX TPOOJEM YCTOWYMBOTO pPa3BUTHS YEJIIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTMUYECKOM O€30aCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM ¢ OOHIMMH LEISIMU M TPUHIMIAMU CPETHEro OO0IIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—11 xiaccel, 6a30BbIil ypOBEHb
M3Y4YEHUs1) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAUMYI0O UM JUIsi  BBIPAOOTKH  MHMPOBO33PEHUECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOKEHUS
o0Opa30BaHMsl B pa3INYHBIX 00JACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTraBimsOmUMHA  NpeaMeTa «XUMUs» ABISIIOTCS  0a30BbIE  KYpChl —
«Oprannyeckasg xuMus» U «OOmas W HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBIJIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa
3HaHUU MO HEOPraHWYECKOW XUMHH (C BKJIIOYECHHUEM 3HAHUUM U3 OOl XUMUH) U
OpraHn4eckor xumuu. PopMUpOBaHME NAHHOW CUCTEMBI 3HAHUM IIPU WU3yYECHHH
npeaMeTa O00ECIEeUrnBAET BO3MOXHOCTh PACCMOTPEHHS BCETO MHOI000pa3us
BEIIECTB HAa OCHOBE OOIMX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHUHU.

Crpykrypa coaepxaHus KypcoB — «Oprannyeckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» cPOpMHpOBaHA B NPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0Ja K H3YyYEHHIO Y4YeOHOro wmarepuasia U OO0yClIOBIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHUEM  3HAHMM  Ha  ONpPEAeNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHM4ecKOM XHMHH BELIECTBA
paccMaTpUBaKOTCSI Ha YPOBHE KIIACCHYECKOW TEOPHUU CTPOEHHS OPraHMYECKHUX
COCIMHEHMI, a TakK€ Ha YPOBHE CTEPEOXHMMHUYECKMX M BJIEKTPOHHBIX
MIPEICTABJICHUI O CTPOEHUH BelecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BEIeCTBaxX
JAl0TCSl B Pa3BUTHH — OT YIJIEBOJAOPOJOB JIO CIIOXKHBIX OMOJIOIMYECKH aKTUBHBIX
coequHeHUMW. B Kypce  OpraHMYecKOW  XHMHUH  IIOJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOI'O 0OIIET0 0Opa3oBaHUs MEpPBOHAYAIBHBIC
NPEICTaBICHUS O XUMUYECKON CBSI3U, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMUUYECKON PEaKLUu.

[Ton HOBBIM yrjaoM 3peHus B Mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTcsi H3Y4YEHHBIH Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETUYECKU MaTepuanl U (AaKTOJOTMYECKHE CBEACHHS O BelllecTBaX U
XUMUUYeckoi peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHS» O00yYaromMMCsl TPEIOCTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX MO3UIH,
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ry0oke TMOHATh HCTOPUYECKOE H3MEHeHue (YHKIMA STOro 3akoHa — OT
o0oOmraroiei 10 00bACHAIONMIEH U MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHHMI O BaO)KHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAax M MPUMEHEHHH, a TAKKE O XMMHYECKUX PEaKIHUAX, UX CYHIHOCTU U
3aKOHOMEPHOCTSX MpOTeKaHus Jononnsercs B kypcax 10 u 11 kmaccoB anemMeHTamMu
COJIEpKaHusl, UMEIOUTUMHU KYJIbTYPOJIOTHUECKUA M TPUKIATHONW XapakTep. OTu
3HaHUSl CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XHUMHH C JIPYTUMH HayKaMmH,
PacKphIBaIOT €€ poJib B ITO3HABATENILHON U MPAKTUYECKON JeATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIUTAHUIO YBKEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIaCTU TEOPUU
Y TIPAKTUYECKUX TPIIOKCHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPUECHTHPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJeMaxX, CBA3AHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIMBATh HHPOPMAIIUIO UTIPUMEHSTH €€ JJIsl TIOTIOTHEHHS 3HAHU,
pEICHUS] MHTEJUIEKTYaIbHBIX U DKCIIEPUMEHTAJIBLHBIX UCCIIEI0BATENhCKHX 3a/1a4. B
LIEJIOM COJIep)KaHue y4yeOHOro mnpeamera «XUMHs» JTaHHOTO YPOBHSI H3y4€HUS
OPUEHTUPOBAHO Ha (OPMUPOBAHUE Yy O0YUAIOIIUXCSA MUPOBO33PEHUYECKON OCHOBBI
Ui TOHMMaHUA (UIOCOPCKUX HIeH, TaKuX Kak: MaTepHalbHOE EIUHCTBO
HEOPraHWYECKOTO U OPraHMYECKOI0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM MCTPOCHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUN ITyTEM SKCIIEPUMEHTA
U PCIICHHWs TMPOTHBOPEUYMH MEXKIYy HOBBIMH (aKTaMH M TEOPETUYCCKUMU
MPEINOCHUIKAMHU, OCO3HAHUE POJIM XUMHH B PEIICHUH SKOJIOTHUECKUX MpodieM, a
Takke MpodJieM cOepekeHUsl SHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3/1aHUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B mane pemieHus 3amad  BOCIUTAHUS, Pa3BUTHS H  COIHAIM3AINN
oOyyarolmuxcsi MPUHATbIE NPOrpaMMOM MO XWMHUHU MOAXOJbl K OIpPEIeTICHUIO
COJEp)KaHUs M TMOCTPOCHMsI IMpeaMera MpeAycMaTpUBarOT (POpMHUpPOBaHUE
YHHUBEPCATBHBIX YIEOHBIX JEHCTBHM, UMEIONMUX 0a30BOE 3HAUCHUE IS PA3IUYHBIX
BUJIOB JICSITEIBHOCTH: pEIIeHUs IMpoOJieM, TMOUCKA, aHaau3a U 00paboTKu
uHbOpMAaIINK, HEOOXOAMMBIX Jii NPHOOPETEHHsS] OMNbITa MPAKTUYECKOW W
UCCIIEZIOBATENbCKON JESATENIbHOCTH, 3aHUMAlOIIe Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mpemogaBaHUs XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHus, IPU OMPEACICHUN
COJIEp)KATEbHON XapaKTEePUCTUKHU LeJie W3Y4YeHHs] MpeAMeTa HalpaBlICHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAJAULMOHHO MPHU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUECKOMN
AESTEIbHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. C
METOJUYECKOW TOUYKHU 3PEHUS TaKOW MOAXOA K ONpPEACICHUIO IeNed H3ydeHUs
MIpeAMETA SIBJISICTCS BITOJIHE OMPaBIaHHBIM.
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CoryiacHO TaHHOW TOYKE 3pEHHs TJABHBIMU LEISMU HM3YyYEHHs NpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 xi1.) sBisitoTCs:

e (opmMupoBaHme CcHCTEeMBl XHMHYECKMX 3HAHMA KAk  BaKHEHIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHUSA, (yHAAMEHTAIbHbIE 3aKOHBI U TEOPUH XWMUH,
OCBOECHHUE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

o (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHHUS
BEIIECTB M XHWMHUYECKHX pEaKUUd, HEOOXOAUMBIX Uil MpUOOpEeTeHUs
YMEHHUI OpHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKHX SIBJICHUU,
MMEIOIIHNX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOM )KU3HU;

e pa3BUTHE YMEHHMI U CIIOCOOOB JIEATEbHOCTH, CB3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOJEHUEM  IPaBHII
0e301acHOro 00paIeHus ¢ BEIEeCTBAMH.

Hapsay ¢ atuMm, copeprkaTenbHas XapaKTEepUCTHKA LENeW U 3a7a4 U3y4CHHUs
peIMeTa B IPOrpamMMe MO XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpeAHero oobmero oopazoBanus. CeronHs B
MPENOIaBaHUK XUMHUH B OOJIBIIEH CTENEHU OTAAETCS MPEANOYTEHUENPAKTUYECKON
KOMIIOHEHTE COAEpKaHud OOydYeHHs, OPUEHTUPOBAHHOW HA MOJATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpTraHu3alluy, BIAACIONIETO0 HE HaOOpOM
3HaHUU, a (PYHKIMOHAIBHOM TI'PAaMOTHOCTBIO, TO €CTh CIOCOOaMU U YMEHUSIMU
AKTUBHOTO MOJYYEHHUs 3HAHUW U IPUMEHEHHUS UX B PEAIbHOM KU3HU JJIS1 PEILICHUS
MPaKTUYECKUX 3a]1a4.

B cBsI3u ¢ 3TUM NpU U3yYEHHUH NTpeAMETa « XUMHUSD TOMUHUPYIOIIEE 3HAaUCHHE
OpUOOPETAIOT TAKUE LIENU U 3a/1a4M, KaK:

ajanranus o0y4aronmMxcsi K yCJIOBUSAM JAMHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
(GopMHpOBaHHWE  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPHUHITHIO T'PAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalHsIX, CBI3aHHBIX C BEIIECTBAMH U HUX
IIPUMEHEHUEM;

dopMupoBaHre y OOyYalOIIMXCS  KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMM), HMMEIOUIMX YHHMBEPCAJIBHOE 3HAYEHWE JUIsl Pa3Ju4HbIX BHJIOB
JEeSATENbHOCTU: pElIeHHs MpoOJieM, MOoUcKa, aHanu3a U 00paboTKU MH(pOpPMALIUU,
HEOOXOIMMBIX JJI1 IPUOOPETEHUS OTbITA IEATETLHOCTH, KOTOPast 3aHUMAET BAXKHOE
MECTO B IO3HAHWUM XWUMHH, a TaKXKe JUIsl OLUEHKH C MO3ULMUN 3KOJIOIMYECKOU
0€30MMacCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUXIIPOIIECCOB HA OPraHU3M
YeJI0BEKa U MPUPOJIHYIO CPEAY;
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pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN 00yUaroMXcs: ClIOCOOHOCTH CAMOCTOSTENFHO MPUOOPETaTh HOBHIE
3HAHUA 10 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIS TIOMCKA W aHajiu3a y4eOHOU H
Hay4YHO-TIOMYJISIPHON HH(OpMaLIMM XMMUYECKOT'O COJIEPIKaHNUS;

(opMHUpOBaHKE U Pa3BUTUE Y 0OYUAIOIINUXCS ACCOLIUATUBHOIO U JIOTUYECKOTO
MBILLUIEHUS], HA0JII01aTENbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NPU IUIAHUPOBAHUU W TMPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIMUTAHWE y OOy4aromuxcsi yOeKIEHHOCTH B T'yMaHUCTUYECKOH
HANpPABJIEHHOCTH XWMHHU, €€ BaXXHOW pOJIM B pEHICHHH TJ00aJbHBIX MPOOJIeM
PaIMOHAIBHOIO NMPUPOAOIIOJIB30BAHNS, TONOJHEHHUSI YHEPIETUUECKUX PECYPCOB U
COXPAHEHHUSI MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOIr0o
OTHOIIECHUS K MPHUPOJAE M CBOEMY 3I0pPOBBIO, a TaKKe IPUOOPETEHHS OIbITa
WCIIONIb30BAaHUsl TOJYYCHHBIX 3HAHUW ISl TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMU SBJICHUSIMHU.

B yueOHOM miaHe cpenHero oOwiero oOpa3oBaHMs MPEAMET «XUMUS»
0a30BOro ypoOBHSI BXOJUT B COCTaB IpeaMeTHOW obnactu «EctecTBeHHO-HayuyHbIE
MPEeIMETHD.

OO11ee yncno 4acoB, OTBEIEHHBIX JJI U3yUYEHUs] XUMHUH, HA 0a30BOM YPOBHE
cpemHero ooiero ooOpa3oBaHus, coctabiisieT 68 yacos: B 10 kiacce — 34 vaca (1 gac
B Hegenro), B 11 kimacce — 34 vaca (1 yac B Henerro).
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COIEP KXAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYeCKOM XUMHUH

[IpenMeT OpraHMYECKON XUMUU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepUanoB. TeopHsi CTPOCHUS OPTraHHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE MTOJIOKEHUS. CTPYKTYypHBIE (DOPMYIIBI
OpraHMYeCcKUX BeHlecTB. l'oMonorusi, wu3oMepus. XUMHYECKas CBsA3b B
OpraHUYEeCKUX COCUHEHUSX — OJUHAPHbBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccupuUKaIMd OpraHUMYECKUX BemlecTB. HomeHkatypa
OpraHUYEeCKUX COCIUHEHMM (cucTeMaThueckas) W TpPHUBUAIbHBIC Ha3BaHUS
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPraHNMYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METO/bl H3y4Y€HHs BEUIECTB M HUX MPEeBpallCHUI:
03HaKOMJIEHUE C 00pa3liaMi OPraHMYECKUX BEUIECTB U MaTepraiaMi Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOACHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPALICHUI0 OPTraHUYECKUX BEIIECTB IpU
HarpeBaHuH (IJ1aBJieHUE, OOyTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTMYECKUU psia. MeraH W 3TaH —
MPOCTEUIIME TPEACTABUTENIM aJKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHus] M TOpPEHHUs), HaXOXKIACHUE B MPUPOJE, IOJyYEeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUIN PAI. DTUJIEH U MPONUIEH —
MPOCTEUIIME TPEACTABUTENIN aJKEHOB: (PU3NYECKHME WU XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUApATallid, OKHUCJIEHUS U
MOJIMMEPU3AIIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaKHEUITHE
XUMUYECKUE CBOMCTBA (peakuusi moauMepusanuu). l[lojlydyeHue CUHTETHYECKOro
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psll. AlleTUIICH
— MPOCTEHIIMIA TpPEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMUYECKUE CBOMCTBA (pEaKUUU THUAPUPOBAHUS, TAIIOT€HUPOBAHUA, TUAPATAIUH,
TOPEHMUS1 ), MOJTYYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocras, cTpoeHue, (pU3MYECKUE U XUMHUYECKHUE CBOMCTBA
(peakuuu rajoreHupoOBaHUS U HUTPOBAHMS), MOJyUYeHHUE U MpPUMEHEHue. 10ayon:
cocmas, cmpoeHue, uauueckue U  Xumuyeckue  ceoilicmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoyUeHue U npumeHerue. TOKCUYHOCTb
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apeHoB. ['eHeTmyeckas CBSI3b MEXIY YIIEBOAOPOJAMH, TPUHAJICKAIUMU K
Pa3IMYHBIM KJIacCaM.

[IpupoaHbie UCTOYHUKH YTiaeBOAOpoaoB. I[IpuponHbiii ra3 W MOMYTHbIE
HedTanbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTKu HEePTH:
MIEPErOHKa, KPEKUHI (TEPMHYECKHUI, KaTaauTU4eCcKui), mnupoiu3. I[Ipomykrsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIi
YTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U WX MPEBpalllCHUA:
O3HaKOMJIEHHE ¢ 00pa3liaMi TUIACTMAcC, Kay4yKOB U PE3UHBI, KOJIJIEKIIUH
«Hedptp» u  «Yromp», MOJEIUPOBAaHME  MOJIEKYJ  YIJIEBOJAOPOIOB U
raJloreHONPON3BOIHBIX, TPOBEICHUE MPAKTUUYECKON pabOThl: MOTYYSHHUE STUICHAN
U3yYECHUE €r0 CBOMCTB.

Pacuérnrie 3agaun.

Bbruncnenuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEaKUUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIINHN).

Kucaopoacoaep:xamme oprannyeckue coeJUHeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHI. METaHON H JTAaHON: CTPOCHHE,
¢usznyeckue W XMMHUYECKHME CBOWCTBA (pEaklMd C aKTUBHBIMH MeETaJllIaMH,
raJIorT€HOBOJIOPO/IAMU, TOpPEHHUE), NpuMeHeHue. BopopogHbie cBs3u MeEXIy
MOJIEKyJIaMU CIUPTOB. [leficTBHE MeTaHOIa ¥ 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoroaromuble  COMPTHL. ODTWICHIVIMKOJAb W  TJHUIEPUH: CTPOCHHE,
¢usznyeckue W XUMHYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO UIEJIOYHBIMU
MeTaJllaMHi, KaueCTBEHHAs peaklds Ha MHOTOaTOMHbIE chupThl). JleiicTBue Ha
Opranm3Mm uenoBeka. [[puMenenue raumepruHa u STUICHTIAKOJI.

@deHoJ: CTpOEHUE MOJIEKYJbl, (U3NYeCKue W XUMHUYECKHE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue gpenona.

Anbaeruapl U kKemownsl. DopmanbIaerul, aleTadbJICTUl: CTPOCHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBA (PEaKIUU OKUCICHHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHBIE PEAKIIMH), IOJYyYEHNE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpeeNbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbiHasi HyKCyCHas
KHUCIIOTBI: CTPOCHHE, (PU3NUECKHE U XUMHUUYECKHE CBOMCTBA (CBOWMCTBA, OOIIKE IS
KJ1acca KUCIIOT, peakius dTepuuKaIim), noaydyeHue u npumenenne. CteapuHoBas
Y OJICMHOBAsI KUCIIOTHI KaK MPEJICTABUTENH BBICIIINX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOOIIEE JEHCTBUE.

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCHOT. [ MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonormyeckas poJib

KHUPOB.
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VYrieBoibl: cOCTaB, KilacCUPUKaLKS YTI€BOI0B (MOHO-, M- U TIOJIUCAXapUIbI).
['moko3a — mpocTedlnii MOHOCAaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
du3nUecKkrue u XUMUYECKHE CBOWCTBA (B3amMmojaeicTBue ¢ rumapokcuaom meau(ll),
OKHCIICHHME aMMHAuHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIEHUE,
OpoKEeHUE TIIOKO3bI), HAXOXKJIECHUE B IPUPOJIE, MPUMEHEHHE, OMOoJIOrHuecKast poJb.
®otocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemmono3a kak npupojHbsie noaumepsl. CTpoeHne Kpaxmania U
neuosio3bl.  Du3MYeckue M XUMHUYECKHME CBOMCTBA Kpaxmana (THIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJO0M).

OKCIEpUMEHTAJIBHBIE METOJbl HW3YYEHHUs BEIIECTB M WX IPEBpAIICHUIL:
MpOBEJCHNE, HAONIIO/IEHHE W OMHCAHHME JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CHUPTOB, KAYECTBEHHBIE DPEAKIMH OJHOATOMHBIX CHHPTOB (OKHMCIEHHE 3TAHOJA
okcunoM wmenu(ll)), MHOroaTOMHBIX CHHMPTOB (B3aMMOJEHCTBHE TIVIMLEPUHA C
runpokcunomM menu(ll)), anbrernnoB (OKkUCIEHHNE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmeau(ll), B3zaumojelicTBUE Kpaxmana C HOIOM),
MIPOBE/ICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnsle 3amaun.

Bbluncienuss mo ypaBHEHUIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKLMHU MO U3BECTHBIM MAcCCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEILIECTB WM MPOAYKTOB PEAKIIUN).

A3oTrcoaeprkane OpraHnyecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHble opraHudeckue coenuHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpuMepe IMiuHa). buonornuyeckoe
3HAYEHHE aMUHOKHCIIOT. [lenTumasl.

benku Kak NOpUpPOAHBIE BBICOKOMOJEKYISIpHbIE coenuHeHusd. llepBuuHas,
BTOPUYHASI M TPETUYHAsl CTPYKTypa OelKkoB. XHWMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHEpPUMEHTAIBHBIE METOJAbl M3Y4YEHHUS BEIIECTB WM HUX IPEBPALLCHUMN:
HaOJI0JICHNE U ONKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: ACHATYpalMs OEIKOB MpH
HarpeBaHHM, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMouieKkyJIsIpHbIE COeAUHEHUS

OCHOBHBIE MOHSATHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMH, CPEIHAS MOJEKYISIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJIbl W3Y4Y€HHUs BEUIECTB M HUX MPEBpallCHUI:
O3HAaKOMJIEHHE ¢ 00pa3laMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexxnpeaMeTHbIE CBA3H.
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Peanm3zannst MeXIpEeIMETHBIX CBA3EU NPU U3YYEHUH OPraHUYECKOW XMMHHU B
10 kmacce ocCyuIeCTBIIETCS 4YEpe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBIIIOIIMXCA CUCTEMHBIMH JUIS OTACIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHS: SIBICHUE, HAy4YHbIN (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIM3, CUHTE3, KiIacCUpUKalus, MEePUOAUIHOCTb, HAOIIOICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHME.

®dusnka: MaTepus, DJHEprus, macca, aroM, DJJIEKTPOH, MOJIEKyJa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BETUUHUHBI U SAUHUIIBI KX U3MEPECHHUS.

buonorus: knerka, opraHusM, Omocdepa, OOMEH BEIIECTB B OpTaHHU3ME,
(oTocuHTE3, OMOJOTMYECKH aKTHUBHBIE BellecTBa (OEJIKH, YIJIEBOBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE TOPOAbI, MMOJE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypcHl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPEenapaThbl, MaTepUalbl U3
MCKYCCTBEHHBIX M1 CHHTETHUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUH

XuMUYECKUN d3yeMeHT. AtoMm. Sapo aroma, H30TONBI. OJNEKTPOHHAsS
000J109Ka. DHEPreTHUECKUEe YPOBHH, TOAYPOBHU. ATOMHBIC OpOWTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeieNieHUus AJIEKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DJICKTPOHHAS KOH(PUTYpaIrsi aTOMOB.

[lepnoanueckuii 3akoH u llepnonnueckas cucreMa XuMAYECKUX 3J1EMEHTOB /1.
N. MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA W llepmonnueckodl cUCTEMBI
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB XUMHUUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH TPOCTHIX W CJIOXKHBIX BEIIECTB IO TpPyHnaM M MEepUOaM.
3HavYeHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKass CBsI3b. BHABI XHUMHYECKOH CBS3HU
(KoBaJICHTHasi HEMOJSIpHAs W MOJIApHAsl, MOHHAs, MeTajuinyeckas). MexaHUu3Mbl
00pa3oBaHUsI KOBAJICHTHOM XHUMHYECKOM CBsi3M (OOMEHHBIM M JTOHOPHO-
akuentopHsiii). BopoponHas cBsizb. BalleHTHOCTh. DJEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHus. NOHbI: KATHOHBI U AaHUOHBI.
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BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO  CTPOEHUSA.  3aKOH
MTOCTOSIHCTBA COCTaBa BEIIECTBA. [HWIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUNA KPUCTAIINYECKON PEIIETKH.

IlonaTHE O AUCIIEpCHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PacCTBOPHI.
MaccoBasi 107151 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Howmenknartypa
HEOPraHMYECKUX BeEIIECTB. ['eHeTnueckass CBSI3b HEOPraHMYECKHX BEIIECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumuyeckass — peakmus. Krnaccuduxamuss  XMMHYECKHX — peakiHii B
HEOPraHWYEeCKOM M OPraHMYEeCKOW XUMHUHU. 3aKOH COXPAHEHHSI MAcChl BEIIECTB,
3aKOH COXPAaHEHUS U IPEBPALEHUS SHEPTUU MTPU XUMUYECKUX PEAKIUSX.

CKopocTh peakluu, €€ 3aBUCUMOCTb OT pazilu4HbIX (akTopoB. OOpaTtuMble
peakuuu. XuMmudeckoe paBHoBecue. DakTopel, BIHAIOIIKME HAa COCTOSHUE
xuMu4deckoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHble U cinadble 35eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpAJIbHAS, IIEIOYHAs.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIIEpUMEHTAIBHBIE METONBl M3YYEHHs BEIIECTB M WX IPEBPALICHUN:
nemoHcTpanusa Tabmun «llepuoanueckas cucrema xumudeckux snemeHTtos /1. U.
MenneneeBa», U3ydeHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOJIOJIEHUE U
OMKCaHUe JEMOHCTPALMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKEeHUE EPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPENIBl pACTBOPOB BEILIECTB
C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, PEaKIIM1 HOHHOTO OOMEHa),[TPOBEICHUE
paKTU4YeCKON paboThl «BiusiHue pazaudHbX (aKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKuum».

Pacuérnble 3anaumn.

PacuéTtel 1O ypaBHEHUSIM XUMHMYECKMX pPEaKIUMid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHSI «MACCOBAst OISt
BEILIECTBAY.

Heoprannueckast xXuMus

Hemerannel. Ilonoxenne HemertamnoB B llepuoguyueckor  cucreme
xuMuueckux sneMeHToB J[. M. MenzgeneeBa u 0COOCHHOCTU CTPOCHHUS aTOMOB.
du3znyeckre CBOMCTBA HEMETAIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuMepe
KHCJIOPOJa, cephl, pocdopa u yriieponaa).

XUMHUYECKHE CBOMCTBA BaXXHEHIIUX HEMETA/UIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoma MU KpeMHHUS) M HUX  COEAMHEHUH  (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprmeHeHne BaXXKHENIIINX HEMETAIIJIOB U UX COEIUHECHUMU.
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Meramnbl. [lonoxenune meramioB B Ilepuoguyueckon cUCTEME XUMHYECKHUX
sanemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O6mme ¢usnyeckue cBoicTBa meTamuioB. CrjiaBbl METaJLJIOB.
DNEeKTPOXUMHYECKHUH sl HAIPSHKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KaJIUM, KaJbIUH,
MarHui, amfOMUHUN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUM.

OO6mue crnocoObl MOJydYeHUs MeTauioB. [IpuMeHeHne MeTallsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAILHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M HX MPEBPAICHUIA:
M3y4eHUE KOJUICKIMU «MeTaibl W CIIaBb), OOpa3IOB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3aj7ay, HaOJIOJCHUE M OINUCAHHWE JIEMOHCTPAIlMOHHBIX H
J1a00pATOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHAA ATIOMHHHS C PacTBOpaMu
KHUCJIOT M IIEJI0YEH, KaUeCTBEHHBIE PEAKIIMM Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3agaun.

Pacuétbl mMacchl BeliecTBa WM O00OBbEMA Tra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIICCTB,
pacué€Thl Macchl (00BEMA, KOJTUYECTBA BEIIECTBA) IIPOJYKTOB PEAKIIUM, €CIIU OJTHO
W3 BEILIECTB UMEET IMTPUMECH.

XHUMHUS U )KU3HD

Ponp xuMuu B 00€CIEUEHHHM HKOJOTHYECKOM, YHEPreTUUYECKON U MUIIECBON
0€30IMacHOCTH, PAa3BUTHUH MeIUIIMHBL. [loHSATHE O HAyyHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX  ITPOMBIIIJIEHHOTO
MOJy4YEHUS] BAXKHEHIIINX BEUIECTB.

UenoBek B MHpPE BEIIECTB W MAaTEpPUATIOB: BAXHEUIIUE CTPOUTEIIHLHBIE
MaTepualnbl, KOHCTPYKIIMOHHBIE MAaTe€puaybl, KpPaCKHh, CTEKJIO, KEpaMuKa,
MaTepuainbl g 3JEKTPOHUKH, HAHOMATEPHUAJbl, OPraHUYECKUE W MHUHEPAIbHbIC
yI0OpeHus.

XuMus W 3J0pOBbE YEIOBEKA: IPABWIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBujia 0€30MaCHOTO UCIOIb30BaHUs MPENnapaToB ObITOBOM XUMHUU
B IIOBCEJHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanmuzanusi  MEXINpPEIMETHBIX  CBSI3€M NpU  W3YyYeHHM  OOmer u
HEeOpraHu4eckod Xxumuu B 11 Kjacce OCylIeCTBIAETCS Yepe3 UCIOIb30BaHUE Kak
OOITNX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK ¥ TOHSATUH, SBISIFOIITUXCSI CHCTEMHBIMHU
JUIs1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE TOHSTHS: HAy4YHBIH (haKkT, THUIOTEe3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIacCudukKanus, TEePUOAUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOAECIUPOBAHNUE, U3MEPEHUE, SIBIICHHUE.
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dusuka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSTHHE BEIIEeCTBA, (PM3MUECKUE BETUYMHBI M €IUHUIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHm3M, OJKOcHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepasibl, TOPHBIC MOPOJIbI, MOJE3HBIE UCKOMAeMbIe, TOILINBO,
pecypchl.

TexHomoTHs: XUMUYECKass MPOMBIIIUICHHOCTh, METAJLTYPTHs, MPOU3BOCTBO
CTPOUTEIBHBIX MAaTEPHUAJIOB, CEIBCKOXO3IUCTBEHHOE MPOU3BOJCTBO, THIIECBAsT
IPOMBINIJIEHHOCTh,  (papManeBTHYeCKass  MPOMBIIIIICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJICKTPOHHAS MMPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
OOyJaronMMUCs TPOrpaMM CpeaHEro oO0mmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM W MpeAMETHbIM). HaydHo-meTromuueckod OCHOBOM ISt
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTrpaMM CpPEIHEro OOIIEro
00pa30BaHUS SIBISETCS CUCTEMHO-JIEATEIHOCTHBINA MOAXO/.

B coOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHUS MpeAaMeTa «XUMHUS» Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHus BbIIEICHbI CIEAYIOLIUE COCTABIISAIONIME:

OCO3HAaHUE OOYYAIOIIUMHUCS POCCUUCKON TpPaKIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJU4Khe MOTUBALUU K 00YUEHHIO;

LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEXKJACHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMI 0a30BOM HAYKN XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXCs PYKOBOJICTBOBAaTHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMHM, IMPHUCYIIUMHU LEJIOCTHON
CUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Me MPABOCO3HAHUS SKOJOTUYECKON KYJNbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTD KU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHMS NpeaMeTa «XHUMHsD TOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHOM JEATEJIbHOCTH B COOTBETCTBUHM C
I'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMU
U HUAeallaMd POCCHMCKOTO Tpa)KIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMH U MpaBUJIaMH MOBEJEHUS, CIIOCOOCTBYIOIIMMHU MTPOLIECCAM CAMONIO3HAHUSA,
caMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O0YYaIOITNXCS.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS TMpenMera «XHUMHsD OTpa)XaroT
c(OpPMUPOBAHHOCTh ONBITa [MO3HABATEIBHON M MPAKTUYECKON N1eATEIbHOCTH
oOy4Jaronuxcs 1no peaausaliy NPUHITHIX B OOLIECTBE LEHHOCTEM, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOro BOCTIMTAHUS:

OCO3HAHMS 00YYaIOLMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U TIPABOMOPSAKY;

OPEICTaBICHUS O COLHUAIBHBIX HOPMAax W MpaBWIAX MEXKINYHOCTHBIX
OTHOIIICHHUHN B KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIBHOCTH ITPHU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHNUN YUeOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOTHEHUA XUMHUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPWHUMAaTh MOTHBBI, HAMEPCHHUsSI, JIOTHKY W
apryMEHTBI JPYTUX [PU aHAIU3€E Pa3IMYHbIX BUJIOB yU€OHOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPHUYECKOMY H HAy4YHOMY HACJIEIUIO
OTEYECTBEHHOW XUMUHU;

YBaXEHUS K NPOLECCYy TBOPYECTBA B O0JACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XHUMHH, OCO3HAHUS TOrO, YTO JOCTHUKEHUS HAYKU €CTh pe3ybTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIMBBIX  DKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U M03HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIIEIYIOIIEM aHAIN3E
MH(POpPMAIUH O EPEAOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, ITHUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U NPUHUMAaTh OCO3HAHHBIE PEUICHUS, OPUECHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IECHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEJACHHE W MOCTYNKH CBOMX TOBAPHILEH C
MO3ULIMKA HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUNA 3THUX
MOCTYTIKOB;

4) popMHUPOBAHUSI KYJIbTYPbI 310POBb:

NOHMMAaHHUS LIEHHOCTEW 310poBOr0 M Oe3omacHoro oOpas3a JKW3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOI'O OTHOUIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmto/IeHns TpaBuil Oe30macHOro oOOpalieHus ¢ BelecTBaMu B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [IEHHOCTH TMPaBWI HWHAUBHUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30macHOro MOBEJICHUS B CUTYALIUSX, YTPOKAIOIIMX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPHUATUS BPEAHBIX NMPHUBBIUEK (YHOTpPEOICHHMS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATEIbCKOM
NESTEIPHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  APYrHMX BHUAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3aaay
COIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY M3yUeHHIO Tpodeccuil pa3inyHoro poaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXEHHS K TPYAY, JIOJAM TPYyJa U pe3ysibTaTaM TPYAOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJMBUIYaJIbHOU TPACKTOPUU
oOpasoBanmsi, Oynymel mpodeccud W peanu3aii COOCTBEHHBIX KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUU, UHTEPECOB U
noTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rHYecKOro BOCITUTAHUS:

AKOJIOTHYECKH IIEIECO00PAa3HOTO0 OTHOIICHUS K TMPHUPOJE, KaK HWCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS TJIO0ATBHOTO XapaKTepa OHKOJIOTHYECKUX TPOOJeM, BIIHASHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MMPUPOJTHON U COLUATILHON CPEIBI;

OCO3HAHMUS HEOOXOJWMOCTH WCHOJB30BAHUS JIOCTHKCHUN XUMUM  JUIS
pelIeHus BOMPOCOB PallMOHAIILHOTO MPUPOAO0TIOIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEl OKPYKAIOLIEH
NPUPOAHON Cpelie, YMEHHUSI MPOTHO3UPOBATh HEOIArOMpHUSATHBIE KOJIOTHYECKUE
MOCJIEACTBUSA NPEAINPUHUMAEMBIX IEUCTBUY U MIPEAOTBPAIIATh UX;

HaJM4yusl Pa3BUTOTO KOJOTUYECKOTO MBIIUICHUS, YKOJIOTUYECKOW KYJIBTYPHI,
OTIbITa NEeATeNIbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B TO3HABATEIbHON, KOMMYHUKATHBHOM M COLUAIBHOM
MPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO TMPOTUBOCTOSITH HJICOJOTHU
xemodoouu;

7) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CcHenU(PUKA XUMUKM KaK HAayKd, OCO3HaHUsi €€ poJu B
GbopMUPOBAHUU PAIMOHATBLHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU I€JI0CTHOTO
Ipe/CTaBlIeHUs 00 OKpY)KAIOIIEM MHUPE KaK O €JIMHCTBE MPHUPOJBLI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH TPOOJIeM COXpaHCHUS
IIPUPOJTHOTO PAaBHOBECHSI,;

yOSXKJAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUHU IS COBPEMEHHOM
[IMBWJIM3ALUN: B €€ T'YMaHUCTUYECKON HAPaBICHHOCTH U BaXKHOU POJIU B CO3/IAaHUU
HOBOM 0a3pl MaTepHANIbHOW KYJNbTYPBI, PEIICHHH TJIOO0ATBHBIX MPoOJieM
YCTOWYHMBOI'O Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUIIEBOU U

AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIIEUEHUH yCIOBUIN
YCHEUTHOTO TPYJa U IKOJOTUUECKU KOM(OPTHOM KU3HU KaXKIOT0 4JieHa OOIeCTBa;
€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HMCIOJIb30BaTh
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HOoJy4aeMble 3HaHUS JUIsl aHAINM3a U OOBSCHEHHS SIBJICHUN OKPY>KAIOIIEro MUpa U
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIefIaTh 000OCHOBAHHBIC 3aKIIOUCHHS Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOIINXCS TaHHBIX C I[EJIbIO TOTyUEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUSA TS
pelieHus mpo6iieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEepPhIBHOMY  OOpa30BaHUIO H
caM000pa3oBaHWI0, K AaKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUW IO XHUMHH B
COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3iuyHbIX chepax mpodeccuoHaTbHON
JESITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YYEOHOro npeamera «XUMHs» Ha
YPOBHE CpeHero oO1iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE JUISt dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIE MOHATHS, OTpPakKaIOUUe
LEIOCTHOCTh HAY4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJIOB IO3HAHUS,
HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, sIBJICHUE,
nmpolece, CUCTeMa, Hay4dHbIM (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIeI0BaHNE, HAOIOICHHE, U3MEPEHHE, YKCTIEPUMEHT U JIPYTHe);

yHUBEpCaIbHbIC yueOHbIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHEBIEC,
peryJsTUBHBIE), oOecnieurnBaroiye GopMupoBaHue GyHKIIMOHATBHOUTPAMOTHOCTH
Y COIMAJIbHOM KOMMETEHIIUH 00yJaroIIuXCs;

CIIOCOOHOCTH 00yYaroIIMXCs HCIIOJb30BaTh OCBOCHHBIE
MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHBIE Y4COHBIC
JNEUCTBHUS B IO3HABATEIBHOM U COLIMATIBHOW MPAKTUKE.

MeranpenMeTHbIE PE3yJAbTaThl OTPAKAIOT OBJAJACHUE YHUBEPCATBHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH W  PEryJSSTUBHBIMU
JNIEUCTBUAMU.

OBaajnenne YHHBeEpPCATbHBIMH yueOHbIMH MO3HABATEJILHBIMU
AeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE AeHCTBHUS:

CaMOCTOATENLHO  (OPMYNHMpPOBATh W AKTyalIH3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

OTpENEeNATh LEJIU JACATEILHOCTH, 3ajaBas MmapamMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YyJIbTAThI AEATEIbHOCTH C TOCTABJICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOEHUH 3HAHUW MPUEMBI IOTHYECKOTO MBIIIIEHUS —
BBIJIEJATh XapaKTEpHbIC NMPU3HAKW MOHITUM M yCTAaHABIMBATh UX B3aUMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS JIJIsl OOBSICHEHUSI OTJEIbHbBIX (DaKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAaHUS M KPUTEPUM JUIS KJIacCU(UKAIMU BEIIECTB H
XUMHYECKUX PEAKIINN;

yCTaHaBIMBAaTh MPHYUHHO-CIECICTBEHHBIE CBSI3M MEXKIYy H3YyYaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKUE paACCyXICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B PaCCMaTPUBAEMBbIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTh B IIPOLIECCE MO3HAHUS, HCIOJIb3YEMbIE B XUMUU CHMBOJINYECKHE
(3HaKOBBIE) MOJIEIIN, TPEOOPA30BbIBATH MOJEIBHBIE TPEACTABICHHS — XUMHUYECKUI
3HAK (CHMBOJI) AJIEMEHTa, XUMUYECKasi popMyJia, ypaBHEHHUE XUMHUYECKOW peaKuu
— IpU pElICHUH Y4eOHBIX MO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/1ay, MPUMEHSTh
Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS IS BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUi.

2) 6a30BbIe HCCIIEI0BATEIbCKIE NeiiCTBHUS:

BJIAJETh OCHOBAMU METOJIOB HAyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peaKkuui;

(bopMyIMpPOBATh LEJIU U 33a4H HCCIIEIOBAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAauyeCTBE HMHCTPYMEHTA
NO3HAHMUSI U OCHOBBI JUIsI (JOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHMS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAONI0/1aTh 32 XOJI0M
npouecca, CaMOCTOATENbHO MPOTHO3MPOBATh €ro pe3yibTaT, (OopMyIUpOBaThH
00001IEeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOJIETaHHOW padboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEAOBATEIBLCKOM W MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIEHOMY
IIOMCKY METOJOB pEIICHHS MNPAaKTUYECKUX 3a]ady, NPUMEHEHHUIO pa3JInYHBIX
METOJI0B TO3HAHUS.

3) padora ¢ undopmanuei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HWHMOpManuu (HAy4HO-
NOMyJIsSIpHAsl JIMTEpaTypa XHWMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE MOCOOMS,
pecypcsl MHTepHeTa), aHanIu3upoBaTh MHGOPMAIUIO Pa3IMYHBIX BHJIOB U (HopM
IIPEICTABIICHUS, KPUHTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh HHENPOTUBOPEYHBOCTb;
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GbopMyaMpOBaTh 3aPOCHl U MPUMEHATHh Pa3IWYHble METOAbI MPHU TOUCKE U
orOope wuH(pOpManUK, HEOOXOIUMOM i BBIIOJHEHUS Y4YEOHBIX 33434
OIIPELICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIONb30BaHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMANBHYIO  (OpMy  IpencTaBiICHUS
uHpopManu (cxembl, TpaguKH, TUarpaMMbl, TaOJIUIBI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MIPHU PabOTE C XUMHUYECKOU
uH(pOpMalLMel: MPUMEHATh MeXNpeaMeTHble ((pu3nueckrne M MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, OpMYJibl, aOOpEeBUATYPBI, HOMEHKIATYPY;

UCIIONb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJHMYECKHE CpEACTBA
HaTJISTHOCTH.

OBjajieHue YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH 1€iCTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI B XOJI€ Uajora U/ uiu
JUCKYCCUHM,  BBICKa3blBaThb  HUJEH, (OpMyIHUpOBaTH CBOM  MPEAJIOKCHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPETIOKEHHOMN 3a1auH;

BBICTYIIaTh C TPE3CHTAlMEd pPe3ylbTaTOB TMO3HABATEIHHOU ESATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIIbHO MM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKONW pabOThI MO HMCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, Peau3allii yueOHOro MpoeKTa U (GOpMYyIUPOBATH BBHIBOJBI
o pe3yjibTaTaM NPOBEAEHHBIX HCCIIEIOBAaHUM MyTEM COINIACOBAHUS IMO3ULUN B
X0J1e 00CYXXJIeHHS 1 OOMEeHa MHEHUSIMU.

OBjajieHue YHUBEPCAJTbHBIMHU PEryJsiITUBHBIMH JeCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIIATh CBOIO IO3HABATEJIbHYIO
NesITeNIbHOCTh, ONpefeNss €€ Lead M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii alfOPUTM JEUCTBUH MpuU
BBINIOJIHEHUM YYEOHBIX U HCCIIEJOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
3¢ (PeKTUBHBIN €MOCO0 WX pelIeHus ¢ Yy4ETOM TOJMYyYEHUsS] HOBBIX 3HAHUNA O
BEIIECTBAX U XUMUUYECKHUX PEAKIIUSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOEH AESITEThHOCTH HA OCHOBE CaMOaHajm3a
M CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHUM O XHUMHUYECKOW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUMU
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OpUpoabl, B  (OPMUPOBAHMM MBINUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHHUs TPAKTUUECKHUX 3a]1a4
M 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M MPUPOHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOITIOJIATAlOIINE TMOHATHS (XMMUYECKUH DJIEMEHT, aroM, >JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJa, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCT, XUMUYECKAs
CBsI3b, CTPYKTypHasi ¢opMyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHANbHAS TPYIIa, paJuKal,
M30MEpHsl, U30MEPBL, TOMOJIOTHYECKUH s, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPOA U
a30TCOAEpXkKAIIUe COEAUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUUM M 3aKOHbI (TEOpUS CTPOEHUs
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallie B OCHOBE IMOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (AKTOJIOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH MU
0€30MacCHOM HCIIOJIb30BAHUM BaXXHEHMIIMX OpPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JEeSATENbHOCTH YEIOBEKA;

c()OPMHPOBAHHOCTh YMEHHI BBISIBISTh XapaKT€pHbIE IMPU3HAKUA TOHITHM,
YCTaHABJIMBATh MX B3aMMOCBS3b, MUCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILEHUN OPTaHUYECKUX COCTUHEHU;

C(OPMUPOBAHHOCTh YMEHHMM HCIIOJIb30BATh XMMHMUYECKYI0 CHUMBOJIUKY JIs
COCTABJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAILIEHHON)
(GopMysl OpraHMYECKMX BEUIECTB M YpPaBHEHHM XHWMHUYECKUX peakLuH,
M3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHWYECKHX BEIIECTB JJI1 WILTIOCTPALMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OPMUPOBAHHOCTh YMEHMH YCTAaHABIMBATh MPUHAIJIC)KHOCTb H3YUYECHHBIX
OpraHMYECKUX BEIIECTB II0 HX COCTABY M CTPOEHUIO K ONPEAEIEHHOMY
KJIacCcy/Tpynne CcoeluHEeHU (YriaeBOAOPOIbI, KHUCIOPOA U a30TCOJAEpIallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHHMs), JaBaTb KM HAa3BaHUS MO
cucrematnueckoin HomeHkiarype (IUPAC), a Takke TpPUBOIUTH TPUBHAJIBHBIC
Ha3BaHMS OTIENIbHBIX OPraHMYEeCKUX BEIIECTB (ITWIICH, MPOIMUJICH, AalleTUJICH,
STUJICHTJIMKOJb, TJIHLEPUH, (PeHoin, (popmanbieru, ameraabAerui, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, KpaxMall, IeIIH0103a, TIIUIUH);

C(OPMUPOBAHHOCTh YMEHHUS OIpPEAEsATh BHUABI XHMHUYECKOM CBsS3U B
OpraHUYECKUX COCTMHEHUSAX (OAMHAPHBIE U KPaTHBIE);
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chOPMHUPOBAHHOCTh YMEHUS TNPUMEHSTh IMOJOXKEHUS TEOPUU CTPOCHHUS
oprannveckux BemiectB A. M. BytiepoBa s 0ObsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHMSI; 3aKOH COXPAHEHHUSI MAaCChl BEUIECTB;

c(OpMUPOBAHHOCTH YMEHHI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (hU3HUECKHe
U XUMHUYECKHE CBOWCTBA THUNUYHBIX MPEICTABUTENICH pA3JIMYHBIX KIIACCOB
OpraHUYeCcKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, PONWIEH, alleTUieH, OyTaauen-1,3,
MeTuiI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJI, STUJICHTIIUKOb, TJIUIEPHUH, PEHOI,
aneTanbAerul, MypaBbuHas U YKCYCHasl KUCJIOTHI, INIFOKO3a, Kpaxmall, LeJIII0103a,
AMUHOYKCYCHAsl KHUCJIOTa), WUIFOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXAY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHM C HCHOIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(OpPMHPOBAHHOCTh YMEHHMS XapaKT€pU30BATh UCTOYHUKH YTIIEBOJOPOJAHOIO
ChIpbs (He(Th, MPUPOIHBIN Ta3, yrojb), CIOCOObl X MEPePadOTKH U MPAKTUIECKOE
IpUMEHEHHUE NPOAYKTOB IepepabOTKy;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUUCICHUS IO XHUMHYECKUM
yYpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOIYKTa
pEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEILIECTB
WIH MIPOJTYKTOB PEAKIUN );

c(hOpMUPOBAHHOCTh YMEHHH BJIaJIETh CHCTEMOW 3HaHU 00 OCHOBHBIXMETOIaX
HAay4yHOTO T[O3HAHUS, HCIOJb3YEMbIX B XUMHUU TPU H3YUYCHHH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOII0ACHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUA U1 NOPHUHATUSA PEIICHHN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIAThH MpaBUjIa MOJIb30BAHUS XUMUYECKON
nocyiol u J1abopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXke IMpaBuiia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IUJIAHUPOBATh U BBIMIOJHITH XUMHUYECKUUN
AKCIIEPUMEHT (IIpEeBpAIllCHHs] OPraHMYECKUX BEUIECTB IPU HATPEBAHUHU, MTOTYUEHUE
ATUJIEHA U U3YYECHHE €0 CBOMCTB, KAUE€CTBEHHbIE PEAKI[MM OPTaHMYECKHUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HarpeBaHUM, [IBETHbIE PeaklUu OEJIKOB) BCOOTBETCTBUU
C TMpaBWIaMH TEXHUKA OE30MacCHOCTH TIpU OOpalieHuu C BEHIeCTBAMU U
nabopaTOpHBIM ~ 000pYIOBAaHUEM, TMPEACTABISTh PE3yJIbTAaThl  XHUMHYECKOTO
JKCIiepUMeHTa B (OpME 3aluCU YPAaBHEHHH COOTBETCTBYIOLIMX pEAKIMN U
(GbopMyIHpOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHATU3UPOBATH XUMUUYECKYIO
uH(pOpMaLIMIO, TMOJIyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
uHdopmaruu, IHTEpHET U APYTHX);
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c(OPMUPOBAHHOCTL ~ YMEHHH  coOdofaTh  MOpaBWiIa  SKOJOTUYECKU
[eJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYIAOBOM JAESITENBHOCTH B LETSAX
COXPaHEHUs CBOETO 3[J0POBbS M OKpPYKAIOLIEH MPUPOJHOM Cpeibl, 0CO3HABATH
OMacCHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMas cMmbici nokazarens [1JIK, moscHaTe Ha mpumepax crnocoObl
YMEHBIIICHHS U MTPEAOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBHS HA OPTaHU3MUEIIOBEKA;
JUTs1 OOYYarOIIMXCS ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS: YMEHUE
MPUMEHSTH 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;
JUISL  CIENbIX W CJIa0OBUIAIIMX OOyYaroluXcsi: YMEHHE HCIOIb30BaTh
penbedHO-TOYEUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins nis 3amucu XMMUYECKUX

dbopmyi.
11 KIIACC

[IpeameTHble pe3yibTaThl OCBOEHUA Kypca «OOmass M HeopraHuyeckas
XUMUS OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHUU B IO3HAHUU SBJICHUN TPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS W KYyJbTYpbl JWYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOIUMOM [IJIsi PEIICHUs MPAKTUUECKUX 3a/ladyd IKOJIOTHUYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U IPUPOIHOMN CpeEIE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNrue MOHATHA (XMMHYECKUH 3JIEMEHT, aToM, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTaIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKAs] CBA3b
(KoBasieHTHAs, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHAS ), KpUCTAJUTMUECKasl PEIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIMi, pPacTBOp, JJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJINTUYECKAs JUCCOLIMALINAS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON peakiuu, XMMHUYECKOE PaBHOBECHE); TECOPUM U 3aKOHBI (Teopus
BJICKTPOJUTUYECKONU JHUCConManuu, nepuoandeckuii 3akoH J[. M. Menpgeneesa,
3aKOH COXPAHEHHUsI MACChl BEIECTB, 3AKOH COXPAHEHUs U MPEBPAILICHUS dHEPTUU
IpU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU S3bIK XHUMHH,
MHUPOBO33PEHUYECKHE 3HAHMUSI, JIeXkKal[Me B OCHOBE MOHUMAHHS MNPUUYUHHOCTH H
CUCTEMHOCTH XWMHYECKHX SIBJICHUM, (DAKTOIIOTMUECKHE CBEIACHUS O CBOWMCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOIH30BAHUN BAKHEUIITUX HEOPTAHUYECKUX
BEIIIECTB B OBITY U MPAKTHYECKOU JAEATEIHHOCTU YEIOBEKA,;
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c(hOpMUPOBAHHOCTh YMEHHU BBISBIISITH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTAaHABJIMBATh UX B3aMMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS IPHU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX IIPEBPALLCHUN;

cOpPMHPOBAHHOCTh YMEHHH WCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIS
coctaBieHHs] (OpMyJ BEIIECTB W  YPaBHEHHHA XHMHYECKUX  pPEAKLUH,
cucrematudeckyto HoMeHKIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTJICIBbHBIX
HEOPTraHMYECKUX BeEIIeCTB (yrapHbId ra3, YIJICKHCIBIA ra3, aMMHaK, TamiéHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, IUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUU OMPECISITh BAJIGHTHOCTh U CTENICHb OKHCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METaJUIMYecKasi, BOAOPOAHAs) B COSTUHCHUIX, THII
KPUCTAINIMYECKON PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAas, MOJEKYJsIpHas,
MOHHAs, METAJLTHYECKAs), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K OMNPEACIEHHOMY KiaccCy/TpyIie
COeIMHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIbI, OKCHUJIbI, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEPUOAMYECKOro 3aKoHa /.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, 0OBSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

cOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »dyeMeHToB 1-4 mepuomoB Ilepuoanueckoil cucTeMbl
xumuueckux smemenToB JI. M. MenzgeneeBa, HCHOiB3ys MOHATHSA «s-, P-, d-
AJIEKTPOHHBIE OPOUTAITNY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTU
W3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M WX COCAWHEHUW MO MEPUOAAM U
rpynmam [lepuoandeckon cucrembl xumuyeckux 3seMeHToB JI. 1. Menpaeneesa;

cOPMHPOBAHHOCTh ~YMEHHMHM  XapakTepu3oBaTh  (OMUCHIBATh)  OOLIUE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3M MEXIY HEOPraHUYeCKUMHU
BEIIIECTBAMU C TTOMOIIBIO YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUK;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCUPUIUPOBATh XMUMHUYECKHE PEAKIMHU TIO0
pPa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY pPEArupyroluX BEIIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHHIO CTENICHEH OKHCIICHHsS JJIEMEHTOB, O0OpaTHMOCTHU
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTAaBJISATh YPAaBHEHUS PEaKIUi pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHbIC YPABHEHUS PEaKIIUii MOHHOTO OOMEHa, YUUThIBas
YCJIOBUSI, MPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

[okymeHT co3aaH B anekTpoHHomn popme. N2 1/30 ot 21.02.2024. cnonHutens: KasankuHa C.I". r'_?ﬂEI{TPOHHbIﬁ
Crtpanuua 23 u3s 41. CtpaHuua cosnaHa: 21.02.2024 12:34 =¥ TATAPCTAH



cOPMHUPOBAHHOCTh YMEHUW TPOBOJAUTH PEAKIMH, MOITBEPKIAAOLIUE
KAUeCTBEHHBII COCTaB pa3JIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIONIME B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHH  pacKphIBaThb CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MMOCPEICTBOM COCTaBIIEHHS AJIEKTPOHHOIO OanaHca
3TUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOU
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeiicTeus (nmpuniun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIECCHI,
JIeXKalMe B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHUS CEPHOW KHUCIOThI, aMMHAKa, a
TaKkke C(OPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHATHS «MaccoBas J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILIEHUN T'a30B MPU
XUMHUYECKUX PEAKIUSAX, MacChl BEIIECTBA WM OOBEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIIMU
BEIIECTB, TEIIOBOro 3¢ @dexra peakiiud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChI
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBuUia MOJb30BAHUS XUMHUYECKON
MOoCyJI0M W J1abopaTOpHBIM OOOPY/IOBAaHHEM, a TaK)Ke MpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh U BBIMOJHATH XUMHUYECKUMA
AKCIIEPUMEHT (Pa3jio’KeHHE MEePOKCHla BOJOpPOAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIEHUE Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIlnH,
peaklMy HOHHOTO OOMEHa, KaueCTBEHHbIE pEeaklMH Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, pPElIeHHE KCIEPUMEHTANIBHBIX 3a]ay Io
TeMaM «Metaiey U «HeMeramibl») B COOTBETCTBMU C MpaBWIAMU TEXHUKHU
0e30macHOCTH MPHU OOpAIICHUH C BEIIECTBAMH M JTAOOPATOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3yIbTaThl XHUMHYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIUNA U (POPMYIHUPOBATH BHIBOJIBI HA OCHOBE ITHX
pEe3yNbTaToB;

cOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHATU3UPOBATH XUMUUYECKYIO
uH(OpMaIMIo, TOJIYy4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIu, THTEpHET U APYrux);

[okymeHT co3aaH B anekTpoHHomn popme. N2 1/30 ot 21.02.2024. cnonHutens: KasankuHa C.I". r'_?ﬂEI{TPOHHbIﬁ
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COPMHPOBAHHOCTh ~ YMCHHMH  COOJIIOJaTh  TpaBWIa  JKOJIOTHYECKH
1eIecoo0pa3Horo IMOBEACHUS B OBITY W TPYJIOBOM JEATCIBHOCTH B IICIIAX
COXpPaHEHHS CBOETO 3/I0pPOBbS M OKPYXKAroIIed NPUPOIHON Cpeibl, OCO3HABATH
OITACHOCTH BO3JCHCTBHSI Ha KHBBIC OPTaHU3MBI OTPECIIEHHBIX BEIIESCTB, TOHMMAsI
cmbicn mokazareis I1JIK, moscHATH Ha mNpuMepax CIOCOObl YMCHBIICHHS U
HPEAOTBPALICHHUS UX BPEIHOTO BO3ICHCTBHUS Ha OPraHM3M UeJIOBEKa;

JUI OOy4YaroUIMXCs ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbSI: YMCHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEIICCTB M
XUMHYCCKUX SIBJICHU;

JUI  CHETNbIX M CIa0OBHIAIMIMX OOYYAIOMIMXCS: yMEHHE HCIOJIh30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. Bpaiins nis 3ammcu XuMUYECKUX

dbopmyt.
[okymeHT co3aaH B anekTpoHHomn popme. N2 1/30 ot 21.02.2024. cnonHutens: KasankuHa C.I". r'_?ﬂEI{TPOHHbIﬁ
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JJeKTpOHHBbIE (IU(PPOBHIE)
Ne n/m Kounrpoabnbie | IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nen 1. Teoperuueckue 0CHOBbI OPraHNYeCKOH XUMHU
. bu6mmoreka [IOK
[Ipeamer oprannyeckoit xumun. Teopus
N https://urok.apkpro.ru/
11 CTPOEHMSI OPraHUYECKUX COEIMHEHUH A. 3
M. Byiienosa Xumus. POII
- PYLIEP https://resh.edu.ru/subject/29/

Uroro no pazneny 3

Paznen 2. YrieBogopoasl
bu6mmoreka [JOK

2.1 [IpenenbHbIE YrIeBOAOPOIbI — AIKAHBI 2 hittps://urok.apkpro.ru/
Xumus. POII
https://resh.edu.ru/subject/29/
bu6mmoreka [IOK

92 HenpenenbHblie yriieBOIOPO/IbI: ATKEHBI, 5 1 https://urok.apkpro.ru/

' AIKAJIUECHBI, AIIKUHBI Xumus. POII
https://resh.edu.ru/subject/29/
bubmuorexa [JOK
https://urok.apkpro.ru/

2.3 ApoMaTHdecKue yrieBo10po, 2

POMATHYECKUE YTICBOIOPOIBI SS—
https://resh.edu.ru/subject/29/

24 [IpupoaHbIe UCTOYHUKH YTIEBOIOPOAOB U 3 1 bubmuorexa [JOK

' uX nepepadboTka https://urok.apkpro.ru/

Hroro no pazneny 13

[okymeHT co3aaH B anekTpoHHomn popme. N2 1/30 ot 21.02.2024. cnonHutenb: KazaHkuHa C.I".
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Pa3nen 3. Kuciaopoacoaep:xaiiue opranndeckue coeTuHeHust

bu6mmoreka [IOK

31 Cruprst, Genon 3 https://urok.apkpro.ru/
Xnmust. POII
https://resh.edu.ru/subject/29/
bubmuorexa [JOK

3.2 Anpbaeruasl. KapOOHOBBIE KMCITIOTHI. 7 1 https://urok.apkpro.ru/

' CroxHbIe d(UPBI Xumus. PIII
https://resh.edu.ru/subject/29/
bu6mmorexa [IOK

33 S — 3 1 https://urok.apkpro.ru/
Xumug. POII
https://resh.edu.ru/subject/29/

Wroro mo pazneny 13

Pa3nen 4. A3oTcoaep:kaiiie opranHudecKue coeJuHeHns
bu6mmoreka [IOK

4.1 AmuHLl. AMUHOKUCIOTEL benkn 3 https://urok.apkpro.ru/
Xumug. POII
https://resh.edu.ru/subject/29/

Hroro o pazneny 3

Pazgen 5. BoicokoMosiekyasipHbIe COeNHEHU
bubmuorexa [JOK

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://urok.apkpro.ru/
Xnmua. PO
https://resh.edu.ru/subject/29/

Hroro no pazneny 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2
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11 KIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabubie | Ilpakruueckue | (uuppoBbIe)
NPOrpamMMbl Bcero
padoThI padoThI o0pasoBare/ibHbIE
pecypcbl
Pa3nen 1. Teoperuyeckne 0CHOBbI XUMHHU
. bubnunoreka LIOK
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
https://urok.apkpro.ru/
11 u Ileproanueckas cucteMa XUMUYECKUX 3
M Xnmug. POI
snementos J1. M. Menneneesa https://resh.edu.ru/subject/29/
bubnunoreka LIOK
12 Crpoenue BemiecTBa. MHOrooOpasue 4 https://urok.apkpro.ru/

' BELIECTB Xumus. PRI
https://resh.edu.ru/subject/29/
bubmmoteka IIOK

1.3 XUMUYeCKHe peakuu 6 1 1 https://urok.apkpro.ru/
Xnmug. POII
https://resh.edu.ru/subject/29/

Hroro o pazneny 13

Pazgen 2. Heopranuyeckasi XuMust
but6mmoreka [IOK

21 MeTarint 6 1 https://urok.apkpro.ru/
Xumug. POII
https://resh.edu.ru/subject/29/
bubnunorexa LIOK
https://urok.apkpro.ru/

2.2 Hemertaiisl 9 1 1 Xumus. PO
https://resh.edu.ru/subject/29/

JoKyMeHT co3aaH B anekTpoHHow dhopme. Ne 1/30 ot 21.02.2024. Ucnonnutens: KasaHkuHa C.I. 0 ANEKTPOHHbBIN
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CBs3b HCOPraHNYCCKUX U OPraHUYCCKUX

bu6nmoreka [IOK
https://urok.apkpro.ru/

2.3 2
BEIICCTB Xumus. POIII
https://resh.edu.ru/subject/29/
Hroro no pazneny 17
Paszgen 3. XuMusd ¥ )KU3Hb
bubnuoreka [IOK
31 - 4 https://urok.apkpro.ru/
Xumug. POIII
https://resh.edu.ru/subject/29/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YHACOB I10 [TIPOTPAMME 34
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmuecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero Kontposabneie | IlpakTuyeckue = M3YUeHHs | Hu(ppOBbIe
padoThI padoThI oOpasoBaTebHbIE
pecypchl
1 [IpeameT opraHuyecKOr XUMUH, €€ 1 Xumust. PO
BO3HUKHOBEHHUE, Pa3BUTHE U https://resh.edu.ru/subject/29/
3HauYEHUe
2 Teopust CTpOCHHS OPraHUIESCKUX 1 Xumus. POII
coenuHeHuit A. M. bBytneposa, eé https://resh.edu.ru/subject/29/
OCHOBHBIE IT0JIOKEHHUS
3 [IpencraBnenue o knaccuduxanuu 1 Xumus. POIII
OPraHNUYECKHUX BEIIECTB. https://resh.edu.ru/subject/29/
Homenknarypa (cuctematuueckas) u
TPUBHUAJIbHBIE HA3BaHUS
OpPraHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 Xumus. POII
TOMOJIOTHYECKUH Psifl https://resh.edu.ru/subject/29/
5 MertaH u 3TaH — IpocTenIIme 1 Xumust. POII
MPEICTaBUTENN AJTKAHOB https://resh.edu.ru/subject/29/
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 Xumust. POII
CBOICTBa https://resh.edu.ru/subject/29/
7 OTUIIEH ¥ MPONHUIIEH — MPOCTEHIINE 1 Xumus. POII
MPEICTABUTEIA ATKEHOB https://resh.edu.ru/subject/29/
8 [IpakTuueckas pabora Ne 1. 1 1
«Ilony4yeHue aTHIIEHA U U3y4YEHUE

[okymeHT co3aaH B anekTpoHHomn popme. N2 1/30 ot 21.02.2024. cnonHutenb: KazaHkuHa C.I".
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€ro CBOWCTB»

9 Anxanuensl. byranuen-1,3 u Xumust. PO
MeTmioyraauen-1,3. [Tonydenue https://resh.edu.ru/subject/29/
CHUHTETHYECKOr0 KayuyKa U pe3UHbI

10 AJIKUHBI: COCTaB U 0COOEHHOCTH Xumust. POII
CTPOCHHS, TOMOJIOTHYSCKUH PSII. https://resh.edu.ru/subject/29/
AneTuneH — npocTermii
NPEICTaBUTEIb ATKUHOB

11 Brluncnenus no ypaBHEHHIO Xumust. POUI
XUMHYECKON peaKiuu https://resh.edu.ru/subject/29/

12 ApeHbl: 6€H30I1 ¥ TOTYOII. Xumust. POII
TOKCUYHOCTH apeHOB https://resh.edu.ru/subject/29/

13 I'eneTnyeckas cBsA3b yriaeBogOPOAOB, Xumus. POII
MPUHAJISKANINX K Pa3TMYHBIM https://resh.edu.ru/subject/29/
KJ1accaM

14 [TpuponHbIE HCTOYHUKH Xumus. PO
YIII€BOIOPOAOB: IPUPOAHBIN ra3 u https://resh.edu.ru/subject/29/
NOIMYTHBIE HEPTSHBIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKu

15 [TpuposHbIE HCTOYHUKH Xumust. POII
YTJIEBOJOPOAOB: IPUPOAHBIN ra3 U https://resh.edu.ru/subject/29/
MOMYyTHBIE HEPTSIHBIE ra3bl, HePTH U
IPOAYKTHI €€ nepepadoTKu

16 KonTtponbHast pabota no paszueny
«YTIIEeBOIOPOJIBI»

17 [IpenenbHbIe 0THOATOMHBIE CIIUPTHI: Xumust. PO
METAHOJI ¥ 3TaHoJ. BogopoaHas https://resh.edu.ru/subject/29/
CBSI3b
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18 MHOroaTOMHBIE CITUPTHL Xumus. PRI
STHJICHTJIMKOJIb ¥ TIIMIEPHH https://resh.edu.ru/subject/29/
19 DeHO: CTPOCHUE MOJIEKYJIbL, Xumust. POII
bu3HYECKUE U XUMUYIECKHEC https://resh.edu.ru/subject/29/
CBOWCTBA, IPUMEHEHHE
20 Anpaeruapl: GopMaIbaeTUI U Xumus. PO
alneTanbaIerua. ALEeTOH https://resh.edu.ru/subject/29/
21 OaHOOCHOBHBIE ITPE/IETIbHBIE Xumust. POII
KapOOHOBBIC KHCIIOTHI: MypaBbUHAS 1 https://resh.edu.ru/subject/29/
yKCyCHast
22 [TpakTrueckas padota Ne 2.
«CBoliCTBa pacTBOpa yKCYCHOM
KHCJIOTBI»
23 CreaprHOBas U OJICHHOBASI KUCIIOTHI, Xumust. PO
KaK MPEJCTABUTEIN BBICIITUX https://resh.edu.ru/subject/29/
KapOOHOBBIX KHUCTIOT
24 MBp11a Kak coJId BBICILIUX Xumust. POII
KapOOHOBBIX KHCJIOT, HX MOFOIIIEE https://resh.edu.ru/subject/29/
JeUCTBUE
25 CrnoxHnble 3(hUpbl KaKk TPOU3BOIHBIE Xumust. POII
KapOOHOBBIX KUCIIOT. ['uaponus https://resh.edu.ru/subject/29/
CJIOKHBIX 3(UpPOB
26 JKupbl: rusponus, mpuMeHEHHE, Xumust. POIII
OuoJIOTHYeCcKast pOJIb KHUPOB https://resh.edu.ru/subject/29/
27 VYrneBosl: cocTaB, KiacCH(pUKaIus. Xumust. PO
Baxueiimve nmpeacTaBUTENH: https://resh.edu.ru/subject/29/
IJII0K03a, PPYyKTO3a, caxapo3a

[okymeHT co3aaH B anekTpoHHomn popme. N2 1/30 ot 21.02.2024. cnonHutenb: KazaHkuHa C.I".

Crtpanuua 32 n3 41. Ctpanuua cosgaHna: 21.02.2024 12:34

r' IIEKTPOHHbIA
=¥ TATAPCTAH



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

28 Kpaxman u niemntonosa Kkak 1 Xumwust. PO
HPUPOIHBIC TOJTUMEPHI https://resh.edu.ru/subject/29/
29 KonTposabHas padbota o pasaeny 1 Xumust. POII
«Kucnopoaconepxaiue https://resh.edu.ru/subject/29/
OpPraHMYECKHE COCTMHEHHS)
30 AMUHBI: METUJIAMHUH U aHUITUH 1 Xumust. POII
https://resh.edu.ru/subject/29/
31 AMUHOKHUCIOTHI Kak aM(pOTepHbIE 1 Xumus. POUI
OpPraHMYECKHUE COCTUHCHUS, HX https://resh.edu.ru/subject/29/
Oouonormyeckoe 3HaueHue. [lentuabt
32 benku kak npupoaHbie 1 Xumust. POII
BBICOKOMOJIEKYJISIPHBIE COEUHEHUSI https://resh.edu.ru/subject/29/
33 OCHOBHbIE OHATUS XUMHUH 1 Xumust. POII
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN https://resh.edu.ru/subject/29/
34 OcHOBHBIE METO/IBI CHHTE3a 1 Xumust. POII
BBICOKOMOJIEKYJIIPHBIX COCANHEHHIA. https://resh.edu.ru/subject/29/
[TnacTmaccel, KayuyykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
I[MPOTPAMME
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11 KIIACC

Ne Tema ypoka KosaunyecTBO 4acos Hara DJIeKTPOHHbIE
n/m Bcero Koutpoabubie | IlpakTuyeckune | H3YUCHUHA uuppoBbIe
pa6oThbI pa6oThbI o0pa3oBaTte/ibHbIE
pecypchl

1 XUMUYECKUI 3JIEMEHT. ATOM. 1 Xumus. POII
DneKTpoHHas KOH(DHUTypaIus aTOMOB https://resh.edu.ru/subject/29/

2 [Tepuoanueckuii 3aKoH u 1 Xumust. PO
[Teproauueckas CHCTEMa XMMUYECKHX https://resh.edu.ru/subject/29/
sneMeHToB [l. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

3 3aKOHOMEPHOCTH H3MEHECHHSI CBOHCTB 1 Xumus. PO
XAMHYECKHAX DJIEMEHTOB H X https://resh.edu.ru/subject/29/
COEIMHEHUH MO IPpyIIaM U NEePUOJAM.
3HaveHHe MePUOANYECKOT0 3aKOHA U
CHUCTEMbI XUMHUECKHUX dieMeHTOB JI. /.
MenieneeBa B pa3BUTUU HAYKH

4 CtpoeHue BemecTBa. XUMUIecKas 1 Xumus. PO
CBSA3b, €€ BUJIBI; MEXaHU3MBI https://resh.edu.ru/subject/29/
00pa3oBaHMs KOBAJICHTHOMN CBSI3U.
Bonopoanas cBsa3b

5 BanenTtHocTb. 1 Xumust. POIIT
DeKTPOOTPUIATEIbHOCTh. CTEIEeHb https://resh.edu.ru/subject/29/
OKHuceHus. BeniectBa MONEKyJISpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS
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Ilousrue o AUCIICPCHBIX CUCTEMAX.
HctuHHBIC N KOJUIOWIHBIE PACTBOPBLI.
MaccoBas A0JI1 BEMIECTBA B paCTBOPEC

Xumug. POII
https://resh.edu.ru/subject/29/

Knaccuduxanus u HOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBsi3b HEOPraHUYECKUX
BEILECTB, PAa3JIMYHBIX KJIACCOB

Xumus. POII
https://resh.edu.ru/subject/29/

Knaccudpukanys XMuMHYeCKUX peaKiuii
B HEOPraHWYECKON U OpPraHu4eCKON
XUMHH. 3aKOH COXPAaHEHHS MacChl
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALICHUS] SHEPTUU TIPU
XUMHYECKHUX PEAKLUAX

Xumus. POII
https://resh.edu.ru/subject/29/

Cxkopoctb peakiuu. OOpaTumbie
peakiuu. XMMHYECKOE paBHOBECUE

Xumus. POII
https://resh.edu.ru/subject/29/

10

[Tpaktuyeckas pabora Ne 1. «BnusiHue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN

11

DIEKTPOTUTHYECKAS TUCCOIHALIS.
[ToHsiTHE O BOJOPOTHOM ITOKA3aTENe
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uiponu3 opraHnyecKux u
HEOPraHMYECKUX BEIIEeCTB

Xumus. POIII
https://resh.edu.ru/subject/29/

12

OKHCANTENBHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsTre 00 anexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH

Xumus. POIII
https://resh.edu.ru/subject/29/

13

KonTtponbHast pabota o paszaeny
«TeopeTnyeckrie OCHOBBI XUMHUI»
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14 Mertaiibl, MX IMOJIOKCHUE B Xumus. POII
Iepuoauueckoi cucTeMe XMMUYIECKUX https://resh.edu.ru/subject/29/
snemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTPOSHHUS aTOMOB.

OO6mue gusnyeckue CBONCTBA
METaJI0B

15 CruiaBbl METaJLIOB. Xumust. POII
DIEKTPOXUMHUYCCKHIA PsIJT HAITPSHKSHU T https://resh.edu.ru/subject/29/
METaJIoB

16 XHUMHUYECKHE CBOMCTBA BaKHEHUIITHX Xumus. POII
METAJIOB (HATPU, Kaaui, KaabLui, https://resh.edu.ru/subject/29/
MarHui, aTFOMAHAN ) 1 UX COCTMHEHUN

17 XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U Xumust. POIIT
X COCTUHECHUN https://resh.edu.ru/subject/29/

18 XuMHYecKHe CBOMCTBA IIMHKA, JKele3a Xumus. POII
1 UX COETUHEHUU https://resh.edu.ru/subject/29/

19 [Tpaktuyeckas padorta Ne 2. "Pemienue
JKCIIEPUMEHTAJIBHBIX 33/1a4 I10 TEME
«Metamis»"

20 HemeTtamnel, MX OI0KEHHE B Xumus. POII
IMepuoauueckoi cucTeMe XMMUYIECKUX https://resh.edu.ru/subject/29/
snemenToB /I. 1. MenaeneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB

21 ®usnyeckue CBONCTBA HEMETAILIIOB. Xumus. POIII
AJUTOTpOTNIUS HEMETAIIIOB (Ha IpUMepe https://resh.edu.ru/subject/29/
KHCJIOpOJIa, cepbl, hocdopa u
yriaepona)

JoKyMeHT co3aaH B anekTpoHHow dhopme. Ne 1/30 ot 21.02.2024. Ucnonnutens: KasaHkuHa C.I. 5 0 ANEKTPOHHbBIN
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22 XUMHYECKHE CBOMCTBA raJIOr€HOB, Xumust. POII
CephI U UX COGI[I/IHCHI/Iﬁ https://reSh.edU.rU/SUbieCthg/
23 XuMHUYecKue CBOMCTBA a30Ta, Xumus. POII
docdopa 1 ux coenMHEHUI https://resh.edu.ru/subject/29/
24 XuMHUYECKHE CBOMCTBA yIIIEpoAa, Xumust. POII
KPEMHHUS ¥ UX COCAMHCHUU https://resh.edu.ru/subject/29/
25 IIpumeHeHre BaKHENIIINX HEMETAIIIOB Xumus. POUI
Y UX COEIMHEHUM https://resh.edu.ru/subject/29/
26 O00011eHNE U CUCTEMATH3AIIUS Xumus. POII
3HaHUH 110 TeMe «HemeTamby. https://resh.edu.ru/subject/29/
Brruucnenust mo ypaBHEHUSIM
XUMHYECKUX PEaKIUid U
TEPMOXUMHUYECKUE PACUETHI
27 [Tpaktryeckas padora Ne 3. «Pemienune
HKCIIEPUMEHTAJIbHBIX 3a7a4 10 TEME
"Hemeramas"y»
28 KonTponbHas pabota no remam
«Mertamnbs» u «HemeTanab»
29 Heoprannueckue u oprannueckue Xumusi. POII
kucioTel. Heoprannueckue u https://resh.edu.ru/subject/29/
OpraHUYeCcKUe OCHOBaHUS
30 AMpoTepHbIe HEOpraHMYECKUE U Xumust. POII
OpraHUYeCKUE COCIUHEHHS. https://resh.edu.ru/subject/29/
['eneTnveckas cBsi3b HEOPTAaHUUYECKHUX
Y OpPTaHUYECKUX BEILECTB
31 Ponb xumum B oOecrieueHnmn Xumus. PO
9KOJIOTHIECKOM, SHEPTeTHYECKOW 1 https://resh.edu.ru/subject/29/
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUIITHBI
JoKyMeHT co3aaH B anekTpoHHow dhopme. Ne 1/30 ot 21.02.2024. Ucnonnutens: KasaHkuHa C.I. 0 ANEKTPOHHbBIN
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32 [IpencraBienust 06 0OIIMX HAYYHBIX 1 Xumus. POUI
MPHHIIAIIAX TPOMBIIICHHOTO https://resh.edu.ru/subject/29/
TIOJTyYCHU ST BAYKHEHUIITNX BEIICCTB
33 YenoBek B MUPE BEILIECTB U 1 Xumust. PO
MaTepHaoB https://resh.edu.ru/subject/29/
34 XHUMHS B 3I0POBBE YEITOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34
I[MPOT'PAMME

[okymeHT co3aaH B anekTpoHHomn popme. N2 1/30 ot 21.02.2024. cnonHutenb: KazaHkuHa C.I".
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Jlnct cornacoBaHua k gokymeHTy Ne 1/30 ot 21.02.2024
MHnumaTop cornacoBanus: KasankuHa C.I". [JupekTop
CornacoBaHue nHuumnmpoBaHo: 21.02.2024 12:34

JlncTt cornacoBaHus Twun cornacoBaHus: nocnepoBaTesibHoOe
N° (17 [0) Cpok cornacoBaHus Pe3ynbTaT cornacoBaHusi 3ameyaHus
LiMopgnucaHo
1 KazaHknHa C.I". A
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