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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 10 XUMHUM Ha YpPOBHE CpEAHEro oO0IIero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3zoBanun B Poccuiickoil @eaepauun», TpeOOBaHUI K pe3ysbTaram
ocBOCHMS (enepaibHOW 00pa3oBaTENbHONW MPOTPAMMBI  CPEAHEro  OOIIEro
obopazoBanuss  (POIl  COO), npencraBneHHeix B DenepaibHOM
rocyaapcTBeHHOM oOpa3oBarenbHOM cTtaHgapre COO, ¢ yuérom Konnenmum
npenojaBaHus — ydyeOHoro mpeamera  «Xumus» B 00pa3oBaTEIbHBIX
opranm3zaiusax  Poccmitickont ~ ®denepauuu,  peanu3yrOIIUX  OCHOBHBIC
oOpa3oBaTebHbIE MPOrPaMMBbI, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeru pa3BUTHS
Bociutanus B Poccuiickort ®epepanuun Ha nepuon g0 2025 roma»
(Pacnopsixenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0JIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONpPEIeTICHUIO
oOmieit crpareru OOY4YEHHMS, BOCIUTAHUSA U PA3BUTUA  OOYHAIOIIUXCS
cpenctBamMu ydeObHoro mpeamera «Xumusi» uisi 10—11 kimaccoB Ha 6a3oBOM
YPOBHE  COCTAaBWJIM  KOHLenTyaibHble nosnoxenus PIrocC COO o
B3aMMOOOYCIIOBIICHHOCTH 1I€JIel, COJAEpKaHUs, pPE3YJIbTaTOB OOy4YeHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTebHON OpraHu3allud, SBISAETCS HEOTHEMJIEMOM YacThiO UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JTAalloM peaju3aluy  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcCs
MO3HAHUSI 3aKOHOB TMPHUPOJbLI, (OPMUPOBAHUS MHUPOBO33PEHUS U  OOIIEiH
KyJIbTYphl YEJIOBEKAa, a TAaKKE DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO U IPUPOAHOMN cpene. Peanusyercs xumudeckoe o0pa3oBaHue
oOydJarmImMXcs Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUs CpPEICTBAMU
yueOHOro nmpeaMera «XHUMHsS», COJEpKaHHE U TOCTPOCHUE KOTOPOro
OTpeIeNICHbl B MPOTrpaMMe MO XMMHUHM C y4ETOM CrenuPuKd HAyKu XUMUHU, €€
3HA4YE€HUS B MMO3HAHUU MIPUPOJIBI U B MATEPUATIbLHOM KU3HU OOIIECTBA, a TAKXKE C
ya€ToM OOIMX IeJied ¥ NPHUHIUIOB, XapaKTePU3YIOIMUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero ooIero oopaszosanus B Poccuiickoi deneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOib B
COBPEMEHHOU IMBWIIU3AINH, B CO3JJaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHT CBOM BKJIad B (OPMHUPOBAHHE PAINMOHATIHLHOTO HAYYHOTO
MBIIIJIEHUS, B CO3/IJaHUE I[EIOCTHOTO MPEICTABICHHS 00 OKPYXKAIOIEM MUPE KaK
0 €IMHCTBE MPHUPOABI U YETOBEKa, KOTOPOe (GOPMUPYETCS B XUMUU HA OCHOBE
MMOHUMAHUSI BEHIECTBEHHOTO COCTAaBa OKPYXAIOIIEro MHpPa, OCO3HAHHUS
B3aMMOCBSI3M MEXJY CTPOCHHEM BEIIECTB, MUX CBOMCTBAMU U BO3MO>KHBIMU
00J1aCcTSIMU TPUMEHEHHUSL.

TecHo B3aUMOJEUCTBYSI C JPYrMMH €CTECTBEHHBIMU HAyKaMH, XUMHUS
cTaja HEOThEMJIEMOM 4YacThbl0O MHUPOBOW KYJIbTYPhl, HEOOXOJIUMBIM YCIOBHUEM
YCIEUIHOTO TPyJa U >KU3HU KaXJIOro ujeHa obOuiectBa. CoBpeMEHHasl XUMUS
KaK Hayka co3ujaTeibHas, Kak HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha
pemieHre TI00aTbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHs YEIOBEUECTBA —
CBIPBEBOM, YHEPTETUICCKOM, MHUIIEBON, YKOJIOTHICCKON 0€30IMacCHOCTH U OXPaHBI
3J10pPOBBS.

B cootBercTBUM ¢ 0oOmIMMHU TENSAMH W TPHUHIIMIIAMH CPEIHETO OOIIero
oOpa3zoBaHus cojaepxkanue mnpeamera «Xumusi» (10—11 kmaccel, 0a30BbIit
YPOBEHb HM3YyYE€HHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO



MOATOTOBKY oOy4aronuxcs, HEO0OXOAUMYIO UM TS BBIPaOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKM3Hb COLIMYMa,
NPOJIOJDKEHUsT O0pa3oBaHUS B pa3IMYHbIX  OOJACTSX, HE CBSA3AHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocrapistomuMu - IpeiMeTa  «XUMHS»  SIBISIOTCA  0a30BbIe KYpChl —
«Oprannueckas xumus» U «OOmas W HeopraHUyecKas XUMHUsS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOW HAYKH:
CUCTEMa 3HAHUM 10 HEOPTAHMYECKOW XUMHH (C BKIIOYEHUEM 3HAHUU U3 00IIei
XUMHUH) U Oprannyeckord xumuu. @opmupoBaHue JaHHOW CUCTEMBbI 3HAHUM TIPU
U3YYeHHH TIpeAMeTa O00ECIeuyrnBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETrO
MHOrooOpa3us BEIIECTB Ha OCHOBE OOIIUX MOHATHIA, 3aKOHOB U TEOPHUM XUMUHU.

CrpykTypa conepxkaHusi KypcoB — «Oprannueckass xumus» u «O0mas u
HeopraHu4veckass XuMus» copMupoBaHa B MpOrpaMMe MO XMMHUM Ha OCHOBE
CUCTEMHOTO IMOAXOAa K HU3YYEHHUIO Yy4eOHOro marepuaia M o00yCIOBJIEHA
UCTOPUYECKA OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUN HA  OMNpEAENEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHMYECKON XHMHHU BELIECTBA
paccMaTpUBaIOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUSI OPTraHHYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPECOXHUMHYECKMX M BJIEKTPOHHBIX
npencTaBlieHuid o cTpoeHuu BemiecTB. CBeneHus 00 H3y4aeMbIX B Kypce
BELIECTBaX JAKOTCS B Pa3BUTHM — OT YIVIEBOAOPOAOB IO  CIIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX coeAuHeHui. B Kypce opraHuyeckod XUMHH
MOJy4aloT pa3BUTHE CHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHUs TEPBOHAYAIbHBIC TPEACTABICHHS O XUMHUYECKOH CBA3W,
KJIaCCU(MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHHSI, O XUMHUUYECKON pEaKIINH.

[Ton HOBBIM yriom 3peHHsi B mpeaMmere «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBAETCsl HM3YUYECHHBIH HAa YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
TEOPETUYECKU MaTepuan U (PaKTOJIOTHYECKHE CBEICHHUS O BEIIeCTBAX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011ast u HeopraHudecKas
XUMUS» O0y4YaloIMUMCS TPEIOCTaBISETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
MEPUOUIECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOIOIOTMIECKUX TTO3UIINH,
rIy0oke TIOHATh HCTOPUYECKOE W3MEHEHHWEe (YHKIUH STOro 3akoHa — OT
00001aro1Iei 10 OOBSICHSIONMIECH U TPOTHO3UPYIOIIIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaxX W MPUMEHEHUU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEKaHusl JomoyiHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTaMH COAEPKAHUS, MUMEIOIUMU KYJIbTYpOJIOTUYECKUH W TMPUKIATHOU
Xapaktep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMAHHIO B3aWMOCBSI3M XHMHH C
IPYrMMH HAayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHON M MPAKTHUYECKOU
NESATETbHOCTA YE€IO0BEKa, CHOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHUSI K MPOILECCY
TBOPUYECTBA B 00JACTH TEOPUHU U MPAKTUICCKUX MPUITIOKECHUN XUMUH, TIOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OONIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
mpo0siemMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICINBATh WH(OpMAIUIO U
MPUMEHSTh €€ IS TOMOJHEHUS 3HAHWUM, PEIICHUS MHTEIUICKTYaJIbHBIX H
AKCIEPUMEHTAJILHBIX HUCCIENOBATENbCKUX 3aJad. B 1enoMm coxaepxaHue
y4ueOHOro mpeamera «XuMHUS» JAHHOTO YPOBHS M3Y4YEHUS! OPUEHTUPOBAHO Ha
dbopMupoBaHuEe y 00yUYarOIIMXCSI MUPOBO33PEHUYECKOM OCHOBBI JIJIsI TOHUMAaHUS
dunocodcknx uaeH, TakKMX Kak: MaTepuaIbHOE €IUHCTBO HEOPTAHHMUECKOTO U
OpraHUYeCKOro MHpa, OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, I[I03HABAEMOCTb NPHUPOJHBIX SBICHUM NYTEM OKCIEPUMEHTa H
pelIeHHs] TPOTHBOPEYMN MEXKIYy HOBBIMH (akTaMu ¥ TEOPETHUYCCKUMU



IPEOCHIIIKAMH, OCO3HAHHUE POJTM XUMHUH B PEIICHUN YKOJIOTHYECKUX MPOOJIeM,
a Takxe npobiieM cOepeKeHUsT IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/aHUS
HOBBIX TEXHOJIOTHUH U MaTEPHAJIOB.

B mumane pemreHus 3agad  BOCHUTAHUS, Pa3BUTUS U COLMATU3AINU
O0yYarOIIMXCS MPUHATHIC MPOTPAaMMON IO XMMHUHU TOJIXOIbI K OIPEACIICHUIO
COJlepKaHUSI W TIOCTPOCHHS TMpeaMeTa MPeayCMaTpuBalOT (HOpMHUPOBaHHE
YHUBEPCAJIbHBIX y4EOHBIX JEHCTBUM, HMEIOIUX 0a30BO€ 3HAYEHUE JUIs
pPa3NUYHBIX BUAOB JIEATEIHLHOCTH: pEUIEHUs NpoOJieM, IOMCKa, aHaiu3a |
oOpaboTku  uHGOpPMAIUM, HEOOXOAMMBIX JJIi  NPUOOPETEHHS  ONbITa
NPAKTUYECKOM M HCCIEA0BATENIbCKOW JESTEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B MO3HAHUH XUMHUHU.

B mpaktuke mpernojaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHHs, TaKk M Ha YPOBHE CpeIHEro ooimero oOpa3oBaHus, MpH
OTPECIICHUHN COACPKATEIBLHON XapakTEPUCTUKU IeJIed W3y4YeHUs NperMera
HaNpaBJICHUEM TIEPBOCTEINIEHHOW 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS
dbopMUpOBaHHME OCHOB XHMHUYECKOM HAyKu Kak o00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTHUECKOW JIEATEIbHOCTH 4YEJIOBEKa W KakK OJHOr0 U3
KOMITOHEHTOB MHUPOBOM KyJIbTyphl. C METOAMYECKOW TOUYKH 3pPEHUS TaKOM
NOJXOJl K ONpEACICHUIO Iele U3y4eHHs] TpeaMeTa SBIISICTCS BIIOJIHE
OIpaB/IaHHBIM.

CornacHo aHHOW TOYKE 3pEHUs TJABHBIMU IENIAMH HU3y4YEHUS TpelMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCSA:

o (opmupoBaHHe CHUCTEMBI XHMHYECKMX 3HAHUW KaKk BaKHEHIeH

COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM
JIeKAT KITFOYEBbIE TTOHATHS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKA HAYKH, YCBOCHHE W MOHUMAHUE CYNTHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBIICHHUS;

o (opmupoBaHre u pa3BUTHE TPENCTABICHUNA O HAYYHBIX METOAAX
MO3HAHUS BEMIECTB M XUMHUYECKUX pEaKIui, HEOOXOAUMBIX JIJIs
NpUOOpETeHHs YMEHUW OpPUEHTUPOBATHCSA B MHUPE BEIIECTB U
XUMHUYECKUX SIBIICHUN, UMEIOIINX MECTO B MPHUPOJE, B MPAKTUIECKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUW U CIOCOOOB  JEATENHHOCTH, CBS3AaHHBIX C
HAOMIOICHNEM W OOBACHEHHEM  XHUMHYECKOTO  IKCIIEPUMEHTA,
coOJTI0IeHreM TIpaBuiI 0€30MaCHOT0 OOpaIEHHs C BEI[ECTBAMH.

Hapsiny ¢ ostum, coxepkatenpbHas XapaKTepUCTHKa IeNed ©  3a1ad
M3Y4YEHUS TMpeaMeTa B MporpaMMe Mo XMMHUH YTOYHEHAa M CKOPPEKTHPOBaHA B
COOTBETCTBUHM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHEro OOIIero
oOpasoBanus. CeromHs B NpenoaBaHUd XUMHHU B OOJBIICH CTCIICHU OTIAETCS
MPEANOYTeHNE  MPAKTHYECKOM  KOMIIOHEHTE  COACp)KaHus  O0ydeHwus,
OPHUEHTHPOBAaHHOW Ha TOATOTOBKY BBIMYCKHHMKA 0011e00pa3oBaTeIbHON
OpraHu3aliy, BIAACIOIMIEr0 He Ha0OpoM 3HaHUW, a (YHKIUOHATHHOU
IPaMOTHOCTHIO, TO €CTh CITIOCOOAMH ¥ YMEHHSIMU aKTHBHOTO TTOJTYYCHUS 3HAHUMA
Y IPUMEHEHUS UX B PEaTbHOM KU3HU IS PEIICHUS MPAKTUISCKUX 3a1ad.

B cBsa3u ¢ 3TEM mpu u3ydeHUM mnpeaMera «XUMHUS» JTOMUHUPYIOIIEE
3HAYCHWE MTPUOOPETAIOT TaKKE TN U 3a]1a4H, KaK:

aganTamnys O00yJaromuXcs K YCIOBHSIM JTUHAMUYHO Pa3BHBAIOIIETOCS
Mupa, (OPMUPOBAHWE WHTEIICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
camo00pa3oBaHHUIo, COTPYJIHUYECTBY, CaMOCTOSITCILHOMY ~ TIPHHSITHIO



IPaMOTHBIX PEIICHUH B KOHKPETHBIX >XU3HCHHBIX CHUTYAIMsIX, CBS3aHHBIX C
BEIIECCTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE Yy OOYYaIOIIMUXCSA KIIOYEBBIX HABBIKOB  (KJIFOYCBBIX
KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE NJi PA3JIUYHBIX BUJOB
NEeSATENbHOCTHU: PEIIeHHs IPOo0IIeM, MOMCKA, aHaIu3a U 00paboTku uHpOpMaIy,
HEOOXOJIUMBIX JUISi TMPUOOPETEHUS OIbITa JEATCILHOCTH, KOTOpas 3aHMMACT
BXHOE MECTO B TO3HAHMM XHMHH, a TaKXe i1 OIEHKU C TO3MIHMA
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUA BEIIECTB U XUMUYECKUX
IPOLIECCOB HA OPTaHU3M YeJIOBEeKa U MPUPOJAHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX WUHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM 00yYaronuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETATh
HOBBIC 3HAHUS [0 XUMHUU B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTMHM IS TOUCKA U
aHanMza y4yeOHOM M  HAYYHO-TIOMYJAPHONM HMHPOPMAIMK  XUMHYECKOTrO
COJIEpPIKAHMS;

dbopMupoBaHue u pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHUBHOTO U
JIOTUYECKOTO MBIIIUICHHSI, HaOJI0IaTeTbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, MpU IUJIAHUPOBAHUH H
MPOBEJICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE y OOydYaromuxcst YOCKAEHHOCTH B TyMaHHCTHYECKOM
HANPaBJICHHOCTH XUMUH, €€ BaAXKHOW POJM B PEIICHUU TIIOOAIBHBIX MpPOoOJIeM
PaIMOHAIIBHOTO MPUPOIOTIOIB30BAHUS, MOMOJHEHUS SHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS TPHUPOAHOTO PABHOBECUSA, OCO3HAHUS HEOOXOIUMOCTH
OepeXHOr0 OTHOIIEHUS K PUPOJIE U CBOEMY 3/I0POBbBIO, & TAK)Ke MPUOOpETEeHUS
OMbITA MCIOJB30BAaHUSI TIONYYCHHBIX 3HAHUW JUISI TPUHATUS TPaAMOTHBIX
PEIICHHI B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yuebHOM miaHe cpemHero oOmero oOpa3oBaHUS TPEIMET «XHUMHS»
0a30BOr0 ypoOBHA BXOAWT B COCTaB IMpeaMeTHoW obnactu «EcTecTBeHHO-
HAyYHBIC TPEMETHI.

OO6miee uyMcIO 4acoB, OTBENEHHBIX JUISI U3YYCHHUS XUMHUHU, Ha 0a30BOM
ypoBHE cpeaHero odmiero oopasoBanus, cocrapiser 68 yacos: B 10 kmacce — 34
gyaca (1 wac B Hememo), B 11 wmacce — 34 waca (I wac B Hexgemo).



COAEPKXAHUE OBYUEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOM XUMHH

[IpenMer opraHnyecKol XuMUH: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE
B MOJYYEHUH HOBBIX BEIIECTB M MaTEpHaOB. Teopus CTPOEHUsI OPraHUYECKUX
coequneHuii A. M. bytiepoBa, €€ OCHOBHbIE MOJOXKEHUS. CTPYKTYpHBIE
dbopMyIbl OpraHndYecKux BemecTB. ['oMonorus, nzoMmepusi. XuMuueckasi CBs3b B
OpraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue 0 KJaccuuKaIum OpraHUYECKUX BELECTB.
HomenknaTtypa opraHM4eckux COSIMHEHUI (CUCTeMaTh4yecKasi) 1 TPUBUAIIbHbIE
HA3BaHUS BaXHEUIINX MPEACTABUTEIIEH KIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHUS BELIECTB U HUX IPEBPALICHUMN:
O3HAaKOMJICHHE C O00pa3laMy OpPraHWYECKUX BEIIECTB M MaTepualaMHU Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOJIOJCHUE WU
OMMCAHWE JEMOHCTPAUMOHHBIX OMNBITOB IO MPEBPALICHUIO OpPraHUYECKUX
BEIIECTB P HarpeBaHuu (TUIaBJIeHUE, 0OYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTUYECKUH psAn. MeraH U 3TaH —
POCTEHIIINE MPECTABUTEIN alIKaHOB: (PU3MUECKHE M XUMUYECKHUE CBOWCTBA
(peakuuu 3aMelleHus] U TOPEHHUsA), HAXOXKIECHUE B MPUPOJAE, NOIYYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUU psii. DTUIIEH U MPOIUIIEH —
POCTEHIIINE MPEJCTABUTEIN AIKEHOB: (PU3MUECKHE M XUMUYECKHUE CBOMCTBA
(peakuuu THUIPUPOBAHHUS, TAJOI€HUPOBAHUSA, THUIpPATALUHA, OKHUCJIEHUS H
MOJIMMEPHU3AIINH ), TTOJIYYCHHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u metunOyraaueH-1,3: crpoeHue, BaKHEHIIHE
XUMUYECKUE CBOMCTBA (peakuus nonumepusanun). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

ATJKHHBI: COCTaB MU OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH PsI.
ALIETUIIEH — TIPOCTEUIIMM NPEACTABUTENb AJIKMHOB: COCTaB, CTPOCHHE,
duznueckne W XUMUYECKHE  CBOWCTBA  (peakiud  THUAPUPOBAHUA,
rajoreHMpOBaHUsl, THIPATALIMK, TOPEHUS ), TOJyYEHUE U IPUMEHEHUE.

Apenbl. benzoin: cocTtaB, cTpoeHHe, (PU3NUECKHE U XUMUYECKHE CBOWCTBA
(peakuuyu TaJOTEHUPOBAHUS W HUTPOBAHUS), IOJYYEHHUE W NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uauueckue u Xumuueckue ceolicmea (peaxyuu
2aN02eHUPOBAHUsT U HUMPOBAHUs), NnoaAydeHue u npumeHenue. TOKCUYHOCTh
apeHoB. [ eHeTHueckass CBSI3b MEXAY YIIIEBOAOPOAAMH, MPUHALICKAIUMHU K
Pa3IMYHBIM KJIACCaM.

[IpuponHble MCTOYHHUKH YIiI€eBOAOPOAOB. [IpupoaHbIi Tra3 W MOMYTHBIE
HedTaapie ra3pl. Hedth u e€ mpoucxoxnenne. CriocoObl niepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TepMHUYECKUM, KaTaauTuyeckuil), nuponus. [IpomyKTsl
nepepabOTKu HEPTH, HUX T[PUMEHEHHE B MPOMBIILIIEHHOCTH W B OBITY.
KameHHbIii yroib 1 IPOAYKTHI €ro NepepadoTKH.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYE€HUSI BEIIECTB U KX IPEBPALICHUN:
O3HAKOMJIEHHE C O00pa3laMH IUIaCTMAcC, Kay4yKOB M PE3UHBI, KOJUICKIUH
«Heptp» u  «Yromp», MOAENMPOBAHHE MOJIEKYJ  YIJIEBOAOPOAOB H



rajoreHONPOU3BOIHBIX, TIPOBEICHUE MPAKTUYECKOW paboThl: MOJy4YeHUe
ATUJICHA U U3yYEHHE €TO CBOUCTB.

Pacuérnnle 3agaun.

Bolunciiennss mo ypaBHEHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WX MPOAYKTA PEAKIIMHU 10 U3BECTHBIM Macce,
00BbEMY, KOJTUYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIIUH).

Kucaopoaconep:kamue opranu4ecKue coeJMHEHUA

[IpenenbHble OQHOATOMHBIE CHOUPTHL. METaHON M 3TaHOJN: CTPOEHUE,
¢uznuecknue M XMMHUYECKHE CBOWMCTBA (pEaKIMM C aKTUBHBIMU MeETaJUlaMH,
raJIOr€HOBOJIOPO/IaMH, TOpEHHE), IMpUMEHeHUe. BojopoaHble CBSI3W MEXKITY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€ CHUPTHI. OTWIEHIJIUKOJIb W TIHMIEPUH: CTPOEHUE,
dusznueckrue W XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBHE CO IIETOYHBIMU
MeTaJlJlaMU, KauyeCTBEHHAsl peakiisl Ha MHOr0aTOMHbIe criupThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne riauuepuHa u STUJICHTIUKOIS.

@deHom: CTPOCHHE MOJIEKYJIbl, (U3MYECKHE W XUMHYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue enona.

Anpnerunipl U kemonvl. DopManplaerui, aueTadblIerui: CTPOCHUE,
duznyuecKkre U XUMHUYECKUE CBOMCTBA (PEAKIIMU OKUCIEHUS U BOCCTAHOBIICHHSI,
KAuECTBEHHBIE PEAKIINH ), IOJTYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KHCIOTH.. MypaBbuHAs U
YKCyCHAasi KUCJIOTBI: CTPOEHUE, PU3NYECKHe U XMMUYECKHE CBOMCTBA (CBOICTBA,
o0mme s Kjacca KHUCJOT, peakius dTepudukanuu), TMOoIyYeHUuEe W
npumeHenne. CTeapuHoBasi U OJIEMHOBAs KUCIIOTHI KaK MPEICTaBUTEIN BBICIINX
KapOOHOBBIX KHCJIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHUCJIOT, UX
MOIOILEE IEHCTBHE.

Crnoxnble 2(pupbl KaKk TPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['umaponus
cnoxHbiXx  dpupoB. Kupel. [mapomus xupo. IlpumeHeHue KUPOB.
buonornueckast posb KUpPOB.

VYrneBogsl: coctaB, KiaccUUKAIMSA ~ yriaeBoAoB (MOHO-, JU- U
nonucaxapuabl). [JroKo3a — mpocTedmuii MOHOCaxapua: OCOOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (PU3MUECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
runpokcuoM Meau(ll), okucnenne aMMuaYHbBIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPO’KEHHE TIIOKO3bI), HAXOXKIICHUE B MPUPOE, TPUMEHEHHE,
ouonornyeckas poib. @orocuntes. OpykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman u nemtono3a kak npupoHbie nonuMepsl. CTpoeHue Kkpaxmania u
uemonao3bl.  duznueckue M XMMHYECKHWE CBOMCTBA Kpaxmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS! BEUIECTB U WX MPEBPAILCHUMN:
MPOBEJICHNE, HAOIO/ICHHE U ONUCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHbIEC PEAKIIMU OJTHOATOMHBIX CHUPTOB (OKHUCIIEHHE HTaHOJIA
okcusiom Mmenu(ll)), MHOroaTOMHBIX COMPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcuaom wmeau(ll)), anpaernnoB (OKHUCIEHHE aMMHUAYHBIM PacTBOPOM
okcuna cepeopa(l) u rugpokcumom menu(ll), B3ammoneiicTBue kpaxmana c
MOJIOM), TIPOBEJECHUE MPAKTUYECKON palOThl: CBOMCTBA PacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnele 3anaun.

BblunciieHds Mo ypaBHEHMIO XHMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOI'O BEIIECTBA WX MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIIIN).

A3o0TcojiepxKalue OpraHuuecKrue COeTMHECHMUS.




AMHMHOKHCTIOTBI ~ KaK  aM(OTEpHbIC  OPraHUYECKHE  COCIUHCHHUS.
dusnyeckne W XUMHYECKHE CBOWCTBA aMHHOKHCIOT (HAa TpUMEpE TJIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKHUCIIOT. [lenTuasl.

benku kak mpUpOIHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBuuHasi,
BTOpUYHAs W TPETHYHAs CTPYKTypa OCIKOB. XHMMHUYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYeCTBEHHBIC PEaKIIMK Ha OCIKH.

OKCIepUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB W WX MPEBPAIlCHUN:
HaOIO/ICHNEe W ONMHCaHWE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYypalus OEIKOB
NpY HAaTPEBaHUH, [IBETHBIE PEaKIIUU OCITKOB.

BbicokomosieKkyJIsipHbIe COeTHHEHUST

OCHOBHBIE TIOHATHS ~XHMHH  BBICOKOMOJIEKYJISPHBIX  COCIMHCHUM:
MOHOMEp, TOJUMEP, CTPYKTYpPHOE 3BEHO, CTETNCHb IMMOJMMEPHU3AIUU, CPETHSI
MOJIEKyJIsipHasE Macca. (OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISPHBIX
COCIMHEHHI — TIOJTMMEPHU3alns U TIOJTUKOHICHCAIIHSI.

OKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB M MX MPEBPAICHUA:
O3HAaKOMJICHHE C o0pa3liaMd MPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanm3anusi MEXIIPEIMETHBIX CBS3€H MPU U3YUCHUH OPTaHUYECKON XUMHUH
B 10 kiacce ocymiecTBIsIeTCS 4epe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBCHHO-
HAYYHBIX MMOHATHH, TaK W MMOHITHMA, SBJISIONIMNXCS CHCTEMHBIMH JUISI OTICITBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTecTBeHHO-HAyYHbIE TIOHSATHUS: SIBIIGHWE, Hay4dHbId (akT,
TUI0Te3a, 3aKOH, TEOpHWs, aHaju3, CUHTE3, KJIACCHU(PUKAIMS, MEPUOIUIYHOCTD,
HaOJII0/ICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJICIUPOBAHUE.

®dusuka: wmaTepusi, DOSHEPIus, Macca, aToM, JJIEKTPOH, MOJeKya,
OSHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOE COCTOSHHE
BEIIECTBA, (PU3MUECKUE BEIIMUYUHBI U SIUHUIIBI UX U3MEPEHHUSI.

buonorus: knerka, opranusm, 6mocdepa, oOMEH BEUIECTB B OpraHU3ME,
doTocuHTE3, OMONOTMYECKH aKTHBHBIE BellecTBa (OENKH, YrIEBOMBI, JKUPBI,
(dbepmeHTh).

['eorpadus: mMuHEpanbl, TOpHBIE TOPONBI, IOJIE3HBIE HCKOMAEMBbIE,
TOTUTUBO, PECYPCHI.

TexHomorusi: TUIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHUSA,
MOIOIITUE CPENICTBA, JEKAPCTBEHHBIE M KOCMETUYECKHUE TPENapaThl, MaTepUaIbI
U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMUYECKHM 3JeMeHT. AToM. Sapo aroma, HU30TONBI. DJNEKTPOHHAs
000J10uKa. DHEPreTHYECKUEe YPOBHH, MTOyPOBHU. ATOMHBIC OpOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeaeeH s JIEKTPOHOB 0 OpOUTaAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(UTypaLIUs ATOMOB.

[lepunonnueckun 3akoH u llepmoamueckas cucrema XHUMHUYECKHX
anementoB JI. W. MenngeneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U
Ilepnognueckorr cucrembl xumudeckux a3nementoB J[. WM. MenpeneeBa c



COBPEMEHHOW TEOpUEU CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB
XUMUYECKUX DJIEMEHTOB W 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB IO
rpynmnaMm 1 nepuojaaM. 3Ha4eHUE MePUOJUUECKOr0 3aKOHA B PA3BUTUH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKas CBS3b. BUIbl XMMHUYECKON CBA3U
(KoBaJIeHTHasI HEMOJISIpHAs W TIOJISIpHAs, MOHHAs, MeTaJTndeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
aKuenTopHslil). BomopoaHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucienusi. MIoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISPHOTO M HEMOJEKYJISPHOTO CTPOEHUSA. 3aKOH
IOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HWIBl  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTb CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[TonsaTHe 0 nucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBas 105151 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU . Homenknatypa
HEOpPraHMYECKUX BellecTB. ['eHeTnyeckas CBA3b HEOPraHUYECKHUX BELIECTB,
IPUHAIIEKAIINX K PAa3JIMYHBIM KIJIaCCaM.

Xumnueckast peakius. Krnaccudpukanuss XUMHYECKMX peakliuid B
HEOPraHWMYECKON U OPTaHMYECKOW XMMHH. 3aKOH COXPAaHEHUs MacChl BELIECTB,
3aKOH COXPAHCHHS U IPEBPAIICHHS SHEPTHH IPU XUMUYCCKUX PCAKIUsIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3lIUYHBIX (PaKTOpPOB.
OOparumble peakiu. XHUMHYECKoe paBHoBecue. MakTOpbl, BIMUSIONIME Ha
COCTOsIHME XuMHUuecKoro pasHosecus. [Ipunuun Jle [laTense.

Onektponutuyeckas auccouuanus. CUIbHbIE U CcIa0ble SJIEKTPOJIUTHI.
Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCTasA, HEUTpaIbHas, IETOYHAsl.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS! BEUIECTB U WX IPEBPALICHUMN:
nemoHctpanusa tadnui «llepuoanueckas cucteMa XUMUYECKUX dJIeMEHTOB [l.
N. MenneneeBay, n3ydeHrue Mojieliel KPUCTALNTHIECKUX PEHIETOK, HAOII0CHHE
U OIMCAaHHWE JEMOHCTPALIMOHHBIX U Ja0OPAaTOPHBIX OIBITOB (Pa3IOKEHHE
IIEPOKCUAA BOAOPOJA B NPUCYTCTBUM KaTaau3aTopa, OIPEHEIICHUE CPEIbI
pacTBOPOB BELIECTB C IIOMOLIBK) YHHUBEPCAIBHOIO WHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEJICHUE MPAKTHUUECKONW paboThl «BnusHuEe pa3indHbIX
(akTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKITHH.

PacuérHble 3anaumn.

Pacuérel 1o ypaBHEHHMSIM XUMHUYECKUX pEaklHil, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM IOHATHUS «MAacCCOBAs
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonmoxenue HemerawioB B [lepuomndeckort cucreme
xuMHu4deckux snemMeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
du3nYecKrne CBOMCTBA HEMETANJIOB. AJUIOTPONHUS HEMETAJIOB (HAa IIpUMEpe
KHCIIOPOJa, cepsl, hocdopa 1 yriepoxa).

XUMUIECKHE CBOMCTBA BOXKHEHIIINX HEMETAILIOB (TAIOrCHOB, CEPBI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HX  COCIWHCHUU (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOAHBIX COSAUHEHU).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U UX COEAUHEHHM.

Meramisl. [lonoxxenne meraiuio B lleproauueckon cucteMe XUMUYECKUX
sanemenToB /. 1. MenneneeBa. OcoOEHHOCTH CTPOSHHS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTayoB. OO1ue ¢puzndeckue cBoicTBa MeTauioB. CriaBbl METAJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSKEHUM METAJUIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHITUX METAUIOB (HATpUM, Kaaui, KaJbIIHM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KEJI€30, ME/b) U UX COCITMHEHUH.

O6mume crocoObl nmonyyeHus: MetauioB. [lpumeHenue MetaioB B ObITY U
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYE€HHUSl BEIIECTB U UX IPEBPAIICHUN:
U3y4eHHEe KOJUIEKIIMU «MeTaJlibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3aJa4, HAOJOJIEHWE M OMHCAHUE JEMOHCTPALMOHHBIX U
71a60paTOPHBIX ONBITOB (B3aUMOJIEWCTBUE TUAPOKCH A ATFOMUHUS C pAaCTBOPaMU
KHUCIIOT U LIEJI0OYEH, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJUIOB).

Pacuérurnlie 3agaun.

Pacuérpl Macchl BeniecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 y4YaCTBYIOIIHUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU
OJIHO U3 BELIECTB UMEET IIPUMECH.

XuMHs 4 )KU3Hb

Ponb xumum B obecrnieueHnn YKOJIOTHIECKOM, YHEPreTHYECKON U TTHUIIEBOM
0e30MacHOCTH, pa3BUTUM MeIUIIUHBL. [lOHATHE O HAayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenust 00 OOMUX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO
IIOJIyYEHUS] BaKHEUIINX BEILECTB.

UYenoBek B MHpe BEIIECTB M MATEPHUAJIOB: BAXXHEHIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuabl JJs AIEKTPOHUKHA, HAHOMATEPUaJIbl, OPraHUYECKUE U MUHEPAJIbHbIE
yIOOpEHHUSI.

XuMHUs U 340POBbE YEIIOBEKA: MPAaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBwia O€30MacHOr0 HCIOIb30BaHUS MPENapaToB OBITOBOM
XVUMHH B MIOBCEHEBHOW KU3HH.

MexnpeamMeTHbIe CBA3H.

Peanuzammst MeXnpeaMeTHBIX CBs3ed TMpU  M3YYCHHH OOIIeH W
HEOpraHnueckon xumuM B 11 Kiacce OCYIIECTBISIETCS 4Yepe3 HUCMHOJIb30BAHUE
KaKk OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUM, TaK WU TOHSATHUH, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO6mre ecTeCTBEeHHO-HAYYHbIE MOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHWs, AaHaIW3, CHUHTE3, KiIacCU(pUKAIMs, TEePUOAUYHOCTh, HAOII0JCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®usuka: Marepusi, dHEpPrus, macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, W30TOI, PaJHOAaKTUBHOCTb, MOJEKYJA, DHEPreTUYECKUM YPOBEHbD,
BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSTHHE BEMIECTBA, (PU3UUECKUE
BEJIMYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOCUCTeMma, Ouocdepa, Makpo- u
MUKPORJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadus: mMuHEpanmbl, TOPHBIC TIOPOMBI, IIOJIE3HBIE HCKOMAEMEIE,
TOIUIMBO, PECYPCHL.

Texnonorus: XUMHUYECKas MIPOMBIIUIEHHOCTb, METAJLTYPTHS,
MIPOU3BOJCTBO CTPOUTEIBHBIX MaTepUaos, CEIBCKOXO03IMCTBEHHOE
MIPOU3BOJICTBO, MUIIEBas MPOMBIIIJIEHHOCTb, dapmareBTHICCKas
MPOMBIIIJIEHHOCTh, MTPOU3BOJACTBO KOCMETHYECKHUX MpPENapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepuanoB, 3JIEKTPOHHAS MIPOMBINUIEHHOCTb,
HAaHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJBTATHBI OCBOEHUA ITPOI'PAMMBI 110
XUMUU HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4YaroImMUMHUCs TPOrpaMM CpPEHEro o00IIero oopa3oBaHus (JTUYHOCTHBIM,
METanpeMeTHBIM W TpeAMEeTHbIM). HaydHo-MeToauuecko OCHOBOW IS
Ppa3pabOTKH MJIAHUPYEMBIX PE3YJIbTATOB OCBOSHHUS MPOTrpaMM CPEIHEro OOIIero
00pa3oBaHUS SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B cooTBEeTCTBUM C CHCTEMHO-IIESITEIbHOCTHBIM TOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHMS IpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHusl BbIJICICHBI CICAYIOIINE COCTABIISIONIHE:

OCO3HAHHE OOYYAIOIIUMHUCS POCCUUCKON TpaKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO;

HaJIMYMe MOTUBAIIMHU K 00yUCHHIO;

I[eJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEKIECHUM JHYHOCTH Ha
OCHOBE KJIIOUEBBIX IICHHOCTEH M HCTOPHYECKUX TPaIULIMK 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, MPUCYIIIUMHU 1€TOCTHOM
CHUCTEME XHUMHYECKOTO 00pa30BaHMS;

HaJIM4YUEe TIPABOCO3HAHMS DKOJOTMYECKOM KYJIbTYphl M CIOCOOHOCTH
CTaBUTH LICJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YIbTAThl OCBOCHUS IpeaMETa «XHUMHUA» JTOCTUTAIOTCS B
€IUHCTBE Y4YeOHOH U BOCIHTATEIBHON JCATEILHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKHUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMH U HJicaJIaMU POCCHUHUCKOT0 rpa)kJaHCKOro 00IecTBa, MPUHATHIMU B
o0IecTBe HOPMaMH U TIpaBUJIaMU TOBECHHUS, CITIOCOOCTBYIOIIUMH IPOIECcCcaM
CaMOIIO3HAHMS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0ydJarommxcs.

JIMYHOCTHBIE pE3yJbTAaThl OCBOCHUSI TIpeaMeTa «XHMHS» OTpa)karoT
c(hOpMHUPOBAHHOCTh OIIBITA IMO3HABATEIHHON M IMPAKTUYSCKOU IEATEIbHOCTH
oOydJaromuxcs Mo peajn3alliyd IPUHATHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS .

OCO3HAHMSI  OOYyYalONIUMHUCS CBOUX  KOHCTUTYIIMOHHBIX TIpaB W
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTaBICHUS O COIHUAIBHBIX HOPMaxX W TIpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MACATEIBHOCTH IIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U MTO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUU
XUMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHsI, JOTHUKY HU
apTyMEHTBI IPYTUX MPU aHAIH3E PA3JTUIHBIX BUIOB YICOHOU AEITEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA

IIECHHOCTHOT'O OTHOIIEHUSI K HUCTOPUYECKOMY W HAyYHOMY HAcCJEeAUI0
OTE€UYECTBEHHON XMMUH;

YBaXXECHUSI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU M MPAKTHUUECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKECHHSI HAayKH €CTh pe3yJibTaT



JUIMTEIILHBIX ~ HAOJIFOJICHUM, KPOIOTJIMBBIX AKCIICPUMEHTAIBHBIX ITOMCKOB,
TIOCTOSTHHOT'O TPY/a YU4EHBIX U MMPAKTHKOB;

WHTEpECa W II03HABATCIIBHBIX MOTHBOB B IOJIYYCHHHM W ITOCIICIYIOIIEM
aHanuze  uHGOpPMAIMM O  MEPEAOBBIX  JOCTHXKEHHUSAX  COBPEMEHHOM
OT€YECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH  OIIEHWMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEACHHE M MOCTYNKH CBOUX TOBAPHILEH C
MO3UIMHA HPABCTBEHHBIX U IMPABOBBIX HOPM W OCO3HAHHME IOCIEICTBHM 3TUX
MOCTYIIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbSI:

NOHMMaHUSI 1EHHOCTEH 30poBOro M 0Oe30MacHOro ooOpasza KU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIIO/ICHUST TIPaBUJI OE€30TMaCHOr0 OOpaIlleHHs] C BEIIECTBAMH B OBITY,
MOBCEHEBHOM JKU3HU U B TPYAOBON JNESATEIBHOCTH;

NOHUMAHUSl IIEHHOCTH TMpPaBWJ HHAUBUAYATBHOTO M KOJUIEKTUBHOI'O
0e30MacHOr0 TMOBEJEHUS B CHUTYAIUSIX, YIPOXKAIOIMIMX 30POBBI0 M >KU3HU
JIIOJICH;

OCO3HAHMSI TIOCTEACTBUN U HETIPUSATUS BPEIHBIX MPUBBIYCK (YIOTpeOIeHUs
QJIKOT OJIsI, HAPKOTUKOB, KypEHUs1);

5) Tpy10BOr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TMIOJE3HOM, TBOPUYECKOW U JIPYTUX BHJAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWH NPAKTUYECKUX 3ajad
COIMAJILHON HANPABJICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAKTHUYECKOMY H3YYCHHIO MPOQECCUil paziIudHOro poja, B
TOM YHKCJIE HAa OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUN TT0 XUMUU;

yBOXEHUS K TPYY, JIOJAM TPYy/la U Pe3yJbTaTaM TPYIOBOU JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAIBHOW TPAeKTOPHUH
oOpasoBaHus, Oymymiedl mpodeccuu W pealn3aliid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMUMHH, HHTEPECOB
1 TTOTPpeOHOCTEH O0IIEeCTBa;

6) 3K0JI0OrH4eCcKOro BOCIIUTAHHUS:

AKOJIOTHYECKHU TIeJIECO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KaK MCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAHUS TI00ATBHOTO XapaKTepa IKOJOTHYECKUX MPOOJIEM, BIUSHHUS
HSKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE TIPUPOTHON U COMMAIBHON CPEIIbI;

OCO3HAHMS HEOOXOAMMOCTH WCTOJIb30BAHUS JOCTIKCHUM XUMHH IS
pENICHHs] BOMPOCOB PAIIMOHATBLHOTO PUPOIOTIOIE30BAHUS;

AKTUBHOTO HENPUATUS JACUCTBUM, IPUHOCIIIMX BpPEd OKPYKAIOLIEH
MIPUPOIHON Cpe/ie, YMEHHUSI TPOTHO3UPOBATh HEOIATOMPUSATHBIC SKOJIOTHUSCKHEC
MOCJIC/ICTBHS MPEANPUHIMAEMBIX JEHCTBUN U TIPEIOTBPAIATh UX;

HaJM4YMsl  Pa3BUTOTO  JKOJOTUYECKOTO  MBINIICHUS, JKOJIOTHYECKOU
KYJIbTYpBI, OTMbBITA JCATCIHHOCTH 3KOJOTHUYECKOW HANPABJICHHOCTH, YMCHUS
PYKOBOJICTBOBATHCSA MMH B IO3HABATEIBHOW, KOMMYHUKATUBHON U COLIMATIBHOMN



NPAKTUKE, CIIOCOOHOCTM W YMEHHS AaKTHBHO IPOTHBOCTOSTH HICOJIOTHHU
xemooOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHON MIPAKTHKH;

NOHMMaHUS CHEMUPUKH XHMHHM KaK HayKd, OCO3HaHHMS €€ poiid B
(GbOopMUPOBAaHUU PAIMOHAIIBHOI'O HAYYHOTO MBIIIJIEHUS, CO3JJaHUU 1EIO0CTHOIO
Ipe/ICTaBlIeHUs: 00 OKPY>KaIOIIeM MUPE KakK O €IMHCTBE MPUPOJIbI U YEIOBEKa, B
MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICeHUH NPOOJIeM COXpaHEHHS
IPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHH JUIsi COBPEMEHHOM
UBWIN3alUU: B €€ T'yMaHMCTHUYECKOW HAIpaBICHHOCTH W BaXXHOM pOJIM B
CO3JIaHMM HOBOM 0a3bl MaTepUaIbHOW KYJbTYpPbI, PEIICHUH TJI0OATBHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTUUYECKOM,
NUIIEBOM M  JKOJOTUYECKOW Oe30MmacHOCTH, B PAa3BUTUM  MEJUIIUHBI,
00€eCIeYeHU YCIOBUH YCIIEITHOTO TPY/Ia U IKOJIOTMYECKH KOM(OPTHOM KUZHU
KaXKJI0r0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJOB
MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CHOCOOHOCTH MCTIOIb30BaTh
NoJTydyaeMble 3HAHUS JJI1 aHATU3a U OOBSICHEHUS SIBJICHUN OKpPYXaIOUIero Mupa
U TPOUCXOJAIIMX B HEM H3MEHEHUW, YMEHHsS JelaTh OOOCHOBaHHBIC
3aKJIIOYCHUS] HA OCHOBE HAyYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C IIEJIBIO
MOJTYYEHHUSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHMS IS
pelieHus MpobJieM B pealbHbIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIhCKON JAEITEINbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTHM K HENpPEephIBHOMY OOpa30BaHUIO M
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUW MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU;

uHTEpeca K  OCOOGHHOCTSM  Tpyla B pa3iauuHbIX  cdepax
mpoecCuOoHaNbHOMN AESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS YU€OHOTO MpeaMeTa « X UMHs» Ha
YpOBHE CPeIHEero 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMbIe  JI1  ()OPMHUPOBAHUS  MHUPOBO33PECHHS  OOYUArOITUXCS
MEXKIUCIUTUIMHAPHBIC (MEXTIpEIMETHBIC) oOlIIeHayYHbIe TTOHSATHS,
OTpaKalIue IEeJTOCTHOCTh HAYYHOM KApTHUHBI MHpAa M CIEIU(PUKY METOJIOB
MO3HAHMS, HCIIONB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIEeCTRBO,
DHEPTHs, SBJIEHWE, MPOIECC, CHCTeMa, Hay4yHbIH (HaKT, TPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAIbHbIC y4cOHbIC IIEUCTBUSI (mo3HaBaTeNbHBIC,
KOMMYHHKAaTUBHBIC,  PETYJISATHBHBIC), oOecreunBaromue GOpMUPOBAHUE
(G YHKIIMOHAIBHOW TPaMOTHOCTH Y COITMATbHONM KOMIIETEHIIMHM 00 yJIarOITUXCs;

CITOCOOHOCTH 00 yJaromuxcs WCITOJI30BATh OCBOCHHBIC
MEXIUCIUILITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIC YICOHBIC
JIEUCTBUSA B IMO3HABATEILHON U COLIMAIIBHOM MPAKTUKE.



MeranpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJlajilecHHe  YHHUBEPCAJIbHBIMH  YYeOHBIMH  IO3HABATEJIbHBIMH
NEUCTBUSAMM

1) 6a3oBble JIOrHYecKue JeiCTBUS:

CaMOCTOSITEILHO  (popMynMpoOBaTh H  aKTyaJIM3UpPOBaTh  IPoOOJIEeMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeATh LENU JEATSIIbHOCTH, 3ajJlaBas MHapaMeTpbl U KPUTEPUH HUX
JOCTHMKEHUSI, COOTHOCHUTH PE3YJbTaThl JEATEIBHOCTH C IIOCTAaBJICHHBIMHU
LETISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTEPHbIC MPU3HAKHU MOHSITUNA U yCTaHABJIMBATH UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIUE MOHITHUS 111 OOBSICHEHUS OTJICTbHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpATh OCHOBAHUS W KPUTEPUU JUIS KiIacCU(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIU;

yCTaHABJIMBATh MPUUYMHHO-CICACTBEHHBIC CBA3U MEXKAY H3Yy4yaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYXIACHUS (MHIYKTUBHBIC, JECIYKTHBHBIC, I10
aQHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH MU TPOTHUBOPEUYHS B PacCMaTpHUBAEMBIX
SIBIICHUAX, (POPMYJIUPOBATH BHIBOIBI U 3aKIIFOUCHHUS;

OPUMEHATh B  TPOLIECCE  IO3HAHWS, HUCIOJIb3yeMble B  XHUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIETH, TNPeoOpPa3oBBIBATH  MOJEIbHBIE
NPE/ICTAaBIICHUS — XUMUYECKUN 3HAK (CUMBOII) DJIEMEHTa, XUMHUueckas opmyra,
ypaBHEHHE XUMHUUYECKON peaKIuyd — MPU PEIICHUH YUYEeOHBIX IMO3HABATEIHHBIX U
MPaKTUYECKUX 3aj7ay, NMIPUMEHSATh HAa3BaHHBIE MOJICJbHBIC MPEIACTABICHUS IJIs
BBISIBJICHUSI XapaKTEPHBIX IIPU3HAKOB HM3y4YaeMbIX BEIIECTB U XHUMHUYECKUX
pEAKIIUA.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMH METOJOB HAYYHOr'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEaAKIU;

dbopMynupoBaTh LEeTM W 3a7a4d  UCCJICNOBAaHMS, HCIOJIH30BAThH
MOCTABJICHHBIC U CAMOCTOSATEIHHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHMS M OCHOBHI TSI (POPMUPOBAHUS THUIOTE3BI 1O TIPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

BJIaJICTh HaBBIKAMHM CAMOCTOSITEJILHOTO IIJITAHUPOBAHUS M TPOBEACHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBaThH YMEHHUSI HaOJIOAaTh 3a
XOJIOM  TMpOIECCa, CaMOCTOATENBHO  IMPOrHO3UPOBAThH  €ro  pe3ylibTar,
dbopMmynupoBaTh 0000OIIEHUS W BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU
pPEe3yIAbTATOB HCCIENOBAHUS, COCTABISITh OOOCHOBAHHBIN OTYET O MPOAECIAHHOMN
pabore;

MpUOOpETaTh OIBIT YYCHHYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOM
NESTENHHOCTH, TMPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB pENICHUs MNPAKTUYECKUX 3a/ad, MPUMEHEHHUIO Pa3JIMYHbIX
METOI0B NTO3HAHMUSI.

3) paGora ¢ uHpopmManHue:

OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX WHGOpMALUKU (HAYy4YHO-
MONyJIsIpHAasl JUTEpaTypa XUMHUYECKOrO COJIEp>KaHMs, CIPABOYHBIE MMOCOOUS,
pecypcbl MHTEpHETa), aHanH3UpOBaTh HHPOPMALIUIO PA3TMYHBIX BHIOB U (HOpM



IIpE/ICTaBIICHUS, KPUTHYICCKU OIICHUBATH ed JIOCTOBEPHOCTH u
HENPOTHBOPEUYHBOCT;

(GbOopMyIHpOBaTh 3aMPOCH U IPUMEHSTh Pa3IUYHBIC METOBI TIPH TIOUCKE U
orbope wuHbOpMaALIUM, HEOOXOAWMOW Ui BBINOJHEHHUS Y4YeOHBIX 3a7a4
ONPEAEIIEHHOrO TUIIA;

NpHOOPETaTh OIBIT WCIOJIb30BaHUSA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BbIOMpATh ONTHUMAJbHYIO (opMy mpeacTaBieHUs
uHdopMauu (cxembl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM A3BIK B KauyecTBE CpelacTBa Mpu padoTe ¢
XUMHUYECKOM HH(pOpMalUel: MPUMEHATh MEXIpeAMeTHbIe ((pu3nueckue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (OpMYJibl, a0OpeBUATYpPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U TNPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HATJISITHOCTH.

OByaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbl B XOJ€ JHUaora
W/WIN JUCKYCCUH, BBICKA3bIBaTh HUAECH, (DOPMYyITUpOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIHLHO BBITTOJHEHHS TPEJIJIOKEHHOH 3a]1a4u;

BBICTYIIATh C IMpe3eHTallMel pe3yIbTaTOB MO3HABATENILHON JIEATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH
BBITIOTHEHUM  XMMHYECKOTO OJKCIEpPUMEHTa, TMPaKTHUYeCKOoW paboThl IO
UCCJICIOBAHMIO CBOMCTB M3y4aeMbIX BEIIECTB, peain3aliui y4eOHOro MpoeKTa
(dbopMyIHpOBaTh BBIBOJBI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUM MyTEM
COTJIaCOBAHUS TO3UIUI B X0/1¢ 00CYKICHHSI 1 OOMEHA MHEHUSIMHU.

OBy1ajieHHe YHHBEPCAJIbLHBIMH PEryJasiTUBHBIMM J1eCTBUSMMU:

CaMOCTOSITETILHO TUIAHUPOBATh M OCYIIECTBIIATh CBOKO IMO3HABATEIbHYIO
JESTENbHOCTh, OMpeeNss e€ LeMd W 3aJadd, KOHTPOJIMPOBATH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh TMpEajiaraéMblii aJIrOPUTM JIEUCTBUM TIPH
BBITIOTHEHUU YYEOHBIX W HCCIENOBATENbCKUX 3aj]lad, BbIOWpaTh Haunbosee
3¢ (}EeKTUBHBIN CMOCO0 WX pelIeHUs ¢ YYETOM TMOTY4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYIIECTBJISTh  CAMOKOHTPOJIb  CBOCM  JEATENHbHOCTM HAa  OCHOBE
caMOaHaJln3a U CaMOOIIEHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHbie pe3ysabTaThl OCBOCHUSI Kypca «OpraHuueckas XuMMHsI»
OTpa)XKaroT:

cq)opMHpOBaHHOCTL NPEACTABICHUNA O XHUMHUYECKOU COCTaBnﬂ}omeﬁ
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SBJICHUU
Opupoabl, B (QOPMHUPOBAHMH MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJMMOM ISl PEHICHHUS MPaAKTUISCKHUX
3a71a4 U DKOJOTMYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
MNPUPOTHOM CpEIE;

BJIAJICHUE CHUCTEMOM XMMHYECKUX 3HAHWUW, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAraloIIMe MOHATUS (XMMHYECKUN SJIEMEHT, aToM, »JJCKTPOHHAas
o0OJI0YKa aTromMa, MOJIEKYJia, BaJlEHTHOCTh, JJIEKTPOOTPHUIIATEIHLHOCTD,
XUMHUYECKasi CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaIIEHHAs),



MOJIb, ~ MOJISIpHasE ~ Macca, MOJISIpHBIH  OO0BEM,  YIJIEPOJIHBIM  CKEJeT,
GbyHKIIMOHANIbHAS TPYIINa, PaJAUKall, U30MEpPHsl, U30MEPbI, TOMOJOTUYECKUN PSI,
TOMOJIOTH, YIJIEBOJOPO/ABI, KHUCIOPOA U  a30TCOJIEpKAlllue€ COEIMHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHMS opraHudeckux BemecTs A. M. bytieposa,
3aKOH COXPAHEHHUs MAacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIekKAlUMe B OCHOBE MOHUMAaHUS
OPUYUHHOCTH M CHCTEMHOCTH XHMHUYECKUX SBJICHHUM, (DaKTOIOTHUYECKHE
CBEJICHUSI O CBOICTBaxX, COCTaBe, IMOJYYEHUU M O€30MacHOM HCHOJIb30BAHUU
BXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOW IESTEIHHOCTH
YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUMN BBISBIISATh XapaKTEpPHbIC NMPU3HAKK MOHATHMH,
YCTaHABIIUBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MTOHATHS TIPH
OIMCAHWU COCTaBa, CTPOCHHUS U PEBPALIEHUN OPraHUYECKUX COEINHEHN;

c(hOpMHPOBAHHOCTh YMEHHUU HCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIEHHOM)
dbopMyn OpraHMYECKMX BEUIECTB M YpPaBHEHUNW XUMUYECKHUX PEaKIIUi,
M3rOTaBIIMBAaTh MOJIENIA MOJIEKYJI OPTaHUYECKUX BEUIECTB JJIS1 WILTFOCTPALUU UX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHHUN yCTaHABIMBATH MPUHAIJICKHOCTh U3yUEHHBIX
OpraHUYECKUX BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeNMHEHH (YTJIEBOJIOPObI, KUCIOPOJI M a30TCOJEpIKallue
COEIMHEHUsA, BBICOKOMOJIEKYIJISIPHBIE COEIUWHEHMS), JaBaTb MM Ha3BaHUA IO
cuctematuueckoir Homenkiarype (IUPAC), a Takke NMpUBOAUTH TPUBUATBHBIC
Ha3BaHUsS OT/ACIBHBIX OPraHUYECKUX BEUIECTB (ATWJIEH, MPOIUJIEH, alleTUJIEeH,
ATUWJICHTJINKOJb, TJIMIEPUH, QPeHom, Gpopmanbaeru, aleraibIerul, MypaBbuHasl
KHCIJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KHCJIOTA, CTEApUHOBAs KHUCIIOTA,
TII0K03a, (PPyKTO3a, Kpaxmall, 1eJUII0JI03a, TJIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHUSI OMPENEIATh BHUJIbI XMUMHUYECKOW CBS3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh yYMEHHUS TPUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytinepoBa miis OOBSICHEHHS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOECHUS;, 3aKOH COXPAHEHHSI MAacChl
BEILIECTB;

c(hOpMHPOBAHHOCTh yYMEHHH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢uznueckre ¥ XUMUYECKHE CBOWCTBA THUMHYHBIX MPEICTABUTEICH pPa3THMUHBIX
KJIACCOB OpPraHMYECKUX BEUIECTB (METaH, 3TaH, TUJIEH, MPOIUJICH, AlleTUIIEH,
Oyramuen-1,3, metunbyraauen-1,3, 6€H30JI, METaHOJ, dTAHOJ, STUICHTIUKOIb,
[IIAIepUH, (EHOJN, aleTalbIeru]l, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TIIOKO3a,
KpaxMall,  IeJUII0JIo3a, aMHHOYKCYCHas  KHCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBS3b MEXKJIY HUMHU YPaBHEHHSIMU  COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HUCTOYHUKU
YTIIEBOJOPOIHOTO CHIPhs (HehTh, TPUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX
nepepadOoTKU U MPaKTHUYECKOE TPUMEHEHUE IPOIYKTOB MEpEepadoTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BbEMa, KOJIUYECTBA UCXOAHOTO BEUIECTBA WIH MPOAYKTA
peakmuu TO WM3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUN );

c(hOpMHPOBAHHOCTh yYMEHHI BIQJETh CHCTEMOW 3HAHMA 00 OCHOBHBIX
METOJ[aX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUEHUU BEUIECTB



U XUMUYECKUX  SIBJICHUM  (HAOJIOJIeHHE, HW3MEPEHHE,  DKCIEPUMEHT,
MOJICJIMPOBAHME), UCIIOJIb30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS JJIsI TPUHSATUS
pElICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIICCTBAMU U
WX IPUMEHEHHEM;

chOpMUPOBAHHOCTb  yMEHUW  CcOOJIOJaTh  MpaBWiIa  IOJIb30BAHUS
XUMUYECKON TOCyl0oi M Ja0OpaTOpHBIM 00OpYJOBAaHHEM, a TaKXKe MpaBuUia
oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU TIO BBITIOJIHECHHUIO
J1a00paTOPHBIX XUMHYECKUX OMBITOR,;

c(hOpMUPOBAHHOCTh YMEHHMH TUIAHUPOBATh W BBITIOIHATH XUMHUUYECKUN
AKCIEPUMEHT (TMPEBpAIlCHUS OpPraHWYeCKUX BEIIECTB TMPH HarpeBaHHH,
MOJIyYCHUE OTWJIIEHA M U3YyYEHUE €ro CBOWCTB, KayeCTBEHHbIC pEAKIINHU
OpraHUYeCKUX BEIECTB, JICHATypalus OCIKOB NPU HarpeBaHWH, IIBETHBIC
peakiuu OEKOB) B COOTBETCTBHM C MpaBUJIAMH TEXHUKH O€30MMacCHOCTH IPHU
oOpalieHu ¢ BelIeCTBaMU U JIaOOpaTOPHBIM O0OPYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XUMHUYECKOTO JKCIIepUMEHTa B (QopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUH U (QOpMYIUpPOBaTh BBIBOALI HA OCHOBE ITHX
pe3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHUYECKH AaHAIM3UPOBATh XUMUUYECKYIO
uHOpMaIIMIO, TOJIyYaeMyK) M3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHdopManuu, aTepHET U ApYyrux);

chOpMUPOBAHHOCTh yYMEHUH  COOMIOJATh  TpaBWja  AKOJOTHUYECKHU
11e71eCO00pa3HOro IOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IICIISIX
COXPAHEHHUsI CBOErO 340POBbS U OKPYKAIOIIEH NPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCUCTBUSA HA JKUBBIC OPTraHU3MBI ONPEACIEHHBIX OPraHHUYECKUX
BEIeCTB, MOHUMAas cMbIci mokaszatens I1JIK, moscHATh Ha mpuMepax CIoCOOBI
YMEHBIIEHUSI W MOPEAOTBPAIICHUS KX BPEIHOTO BO3JICMCTBUS HA OpPraHU3M
YEJIOBEKA;

JUISL 00YUYarOIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: YMEHHUE
IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIICCTB H
XUMHMYECKUX SBJICHUM;

JUIS CHETNBIX W CHA0OBHAAIIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3Hauenmii JI.  bpaiing nng  3anucu
XUMUYECKUX POpMYI.

11 KIIACC

IIpenMeTHBIe pe3ynabTaThl OCBOCHHUS Kypca «OOImmas u HeopraHWdecKas
XAMUS» OTPAXKAKOT:

cqaopMHpOBaHHOCTL MPEACTABICHUN: O XUMHYECKOH COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJM XHMUH B TIO3HAHWUU SIBJICHHUU
npupoAsl, B (POPMUPOBAHWM MBIIUICHUS ¥ KYJbTYPbl JIMYHOCTH, €€
(GYHKITMOHAIPHOW TPAaMOTHOCTH, HEOOXOMUMOM [JIsi PENICHHS MPaKTHIEeCKUX
3a/1a4 U HKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO H
MNPUPOTHOM CpEIIE;

BIIAJICHUE CHUCTEMOM XMMHYECKHMX 3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraIONINe MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, M30ToI, S-, p-, d-
ANEKTPOHHBIE OpOUTAIUM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJSPHBIA OOBEM,
BJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAsl, MOHHAs, METaJUIMYECKasi, BOAOPOHAS), KPUCTATUIMUECKAs
pEIIETKA, TUITBI XUMUYECKUX PEAKIIHM, PACTBOP, JIEKTPOIUTHI, HEAJIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTH



XUMUYECKON peaKIuu, XUMHUYECKOe PABHOBECHE), TCOPUU W 3aKOHBI (Teopus
BJIEKTPOJUTUYECKON AUCCOLMAlMU, nepuoauuecku 3akoH . M. Menneneena,
3aKOH COXPAHCHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W TIPEBpalleHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK
XUMUH, MHUPOBO33PEHUYECKUE 3HAHHUSA, JiekKallueé B OCHOBE TMOHUMAaHUS
NPUYMHHOCTH W CHUCTEMHOCTH XHUMHYECKUX SIBJICHUH, (HaKTOJIOTHYECKUE
CBEJICHUSI O CBOICTBaxX, COCTaBe, IMOJYYECHUU M OE€30MacHOM MCHOJIb30BAHUU
BXHEHIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOW JESTEIbHOCTH
YEJI0BEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBIISATh XapaKTEpHbIC NMPU3HAKU MOHATHH,
YCTaHABIIUBAaTh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE TOHATHS IIPH
OMMCAHWUN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPALICHUIN;

c(hOpMHPOBAHHOCTh YMEHHUU MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
coctaBiieHHsT (OpPMYJ BEIIECTB W YpPaBHEHUH XUMHUYECKHX PpEaKIIHi,
cucremarnueckyro HomeHkimarypy (IUPAC) wu TpuBHalbHBIE Ha3BaHUS
OTJICTbHBIX HEOPTAaHMYECKUX BEIIeCTB (yrapHblid ra3, YIJIEKUCIbIN ra3, aMMHUakx,
raméHasi U3BECTbh, HETAIIEHAs] U3BECTh, IUThEBAs COAA, TUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHHM ONpENeNsiTh BaJlEHTHOCTh M  CTEINEHb
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOrO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJIGHTHAs, WOHHAs, METaJNIMYecKas, BOAOpPOAHAs) B
COCIMHEHUSAX, THUN KPUCTAJUIMYECKOM PpEIIETKM KOHKPETHOIO BEIIECTBA
(aToMHas, MoJneKyyIsipHasi, MOHHAs, METaJUIMUecKasi), XapaKTep Cpebl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTH YMEHH YCTaHABIIUBAaTh MPUHAIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OIpEAeNEHHOMY KJacCy/TpyIirme
COeIMHEHUH (ITPOCThIE BEMIECTBA — METAJIJIbI M HEMETAJUIbI, OKCHU/IbI, OCHOBAHHSI,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PaCKPBIBATh CMBICI MEPUOANUECKOr0 3aKOHA

N. MengeneeBa ©W  JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEILHYIO U TIPOrHOCTUYECKYIO (PYHKITUH;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX »3JieMeHTOB 1—4 mnepuonoB Ilepuoamueckoil CHCTEMBI
xumuaeckux siaemenToB [[. M. MeHneneeBa, HMCIONB3ys MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTaIN, «QHEPreTUYECKUE  YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB U HUX
COEAMHEHUN 1O nepuoaaM u rpynmnam [lepuoandyeckoi CUCTEMbl XMMHUYECKUX
anemeHToB [l. 1. MeHeneena;

c(OpMHPOBAHHOCTh YMEHHHA XapaKTEpHW30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHMYECKUX BELIECTB PAa3JIUYHBIX KIJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOU CBS3U MEXKIY HEOPraHMYECKUMU
BEILIECTBAMH C MIOMOIIBI0 YPABHEHUW COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHUSI KIIACCH(PHUITUPOBATh XUMUIECKUE PEAKITUU TIO
Pa3JIMYHBIM MpU3HAKaM (YUCIIYy U COCTaBY PEArUPYIOIIUX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, N3MEHEHHUIO CTETICHEW OKUCIICHUS JJIEMEHTOB, 00PAaTUMOCTH
peaKIuy, y4acTUIO KaTaIu3aTopa);

c(pOpMHUPOBAHHOCTD YMEHHII COCTABISITh YPABHCHUS PEAKLHil pasInIHbIX
TUTOB, TOJHBIE W COKpAIIEHHbIE YpaBHEHUSI PEAKIHUA HOHHOrO OOMEHa,
YUYUTBIBAsL YCJIOBUS, IPU KOTOPBIX ATU PEAKLIMH UAYT JO KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOAWTH PEAKIUH, TOATBEPIKIAIOIIHEC
KaueCTBEHHBIA COCTaB Pa3JIMUHBIX HEOPTraHWMYECKHUX BEILECTB, PACIO3HABATH



OMBITHBIM ~ MyTEM  HWOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTb YMEHUH pacCKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUN TOCPEICTBOM COCTABJICHUS DJICKTPOHHOIO
OanaHca 3TUX peaKIuii;

c(hOpMUPOBAHHOCTb  YMEHMH  OOBSICHSATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKOM peakIMu OT pPas3dudHbIX (HaKTOPOB;, XapakTep CMEIIEeHUS
XUMHUYECKOT0 PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIIHETO BO3JHCTBUS (IIPUHIIUI
Jle llarenbe);

c(hOpMHUPOBAHHOCTb YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIeXKAIME B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUsI CEPHON KHUCIIOThI, aMMHUaKa, a
TaKxe chopMUPOBAHHOCTH MPECTABICHUN 00 OOIIUX HAYYHBIX MPUHITUIIAX W
AKOJIOTMYECKUX ITPOoOIeMax XMMHUYECKOro IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJHUTH BBIYHCICHHUS C HCIIOJIb30BAHHEM
MOHATHS «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHM Ta30B
Opy XUMHYECKHX pEaKIMsIX, MacChl BellecTBA WIM 00bEMa Ta30B IO
U3BECTHOMY KOJIMUECTBY BEIECTBA, Macce WM O00BEMY OJHOTO U3
YYacTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOro 3(ddekra peakimu Ha OCHOBE
3aKOHOB COXPAHEHHUS MaCChl BEUIECTB, MPEBPAICHUS U COXPAHEHUS DHEPTUH;

chOpMUPOBAHHOCTb  yMEHUW  CcoOOJtOJaTh  MpaBWIa  IOJIb30BAHUS
XUMUYECKOW TOCy/oW M Ja0OpaTOpHBIM 00OpYJOBAaHHEM, a TaK)Ke MpaBuUia
oOpaleHus ¢ BelleCTBaMH B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHM IJIJAHUPOBATh M BBITIOJHATh XUMUYECKUN
AKCHEPUMEHT (Pa3yIoKEHUE NEPOKCUA BOJIOPO/Ia B IPUCYTCTBUH KaTaluu3aTropa,
ONpPEAEIEHUE Cpeabl pPAaCTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO
WHINKATOpPA, BIMSHUE PA3JIMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOM
peaKkiuM, peakiMd HOHHOrO0 OOMEHa, KauyeCTBEHHbIE pEeakKIMH Ha Cyiabdart-,
KapOoOHaT- W  XJIOPHI-aHWOHBI, = HAa  KAaTHOH  aMMOHHS,  PECIICHHE
AKCIEPUMEHTAJbHBIX 3a7ay 1o Temam «Meramwbel» u «Hemeramibl»y) B
COOTBETCTBUHM C TMpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpaIIeHUd C
BEIIECTBAMU U JIa0OPATOPHBIM OOOpPYAOBAHUEM, MPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alUCH YpPaBHEHUN COOTBETCTBYIOIIUX
peaknuii 1 GopMyIUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XUMUYECKYIO
uH(pOpMAITUIO, TONYYaeMyI0 W3 Pa3HbIX HMCTOYHHKOB (CpPEeIcTBa MacCCOBOM
KOMMYHUKaluu, THTepHET U Apyrux);

c(OpMHPOBAHHOCTh  yMEHHH  COOMIOATh  TpaBWiIa  DKOJOTUYECKH
11e71eco00pa3HOro MOBEACHUSI B OBITY W TPYAOBOM JESITEIBHOCTH B LEJAX
COXPAHEHHSI CBOErO 30POBbS U OKPYXKAIOIIEH MPUPOJAHON Cpelbl, OCO3HABATH
OMAacHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3MBbI OINPEIEIEHHBIX BEUIECTB,
moHuMas cmbicn  mokasarens [IJIK, TosScHATP Ha mpHMepax CIIOCOOBI
YMEHBIIIEHUSI W TPEAOTBPAILCHUS HX BPEAHOTO BO3JCHCTBUSI HA OpPraHU3M
YEJIOBEKa;

JUIsl 00y4YaroNIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE
MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METO/AaX MO3HAHMS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUTSL CIIENBIX W CIA0OBWISIIMX OOYYAIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHwit JI. bpaitnas mgis  3anucu
XUMHUYECKUAX dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenopanue | KonuecTBo yacoB
N;') pa3aesoB U TeM Konrpoabubie | I[Ipakruueckue JyieKTpoHHbIE (HU(PpOBbIe) 00pa3oBaTebHbIC PeCypPChl
i NMporpaMmslI Beero padoThI padoThI

Pasznea 1. TeopeTuyeckue 0CHOB

bl opralmqeucoﬁ XUMHUH

[Ipenmert
OpraHu4YeCcKOu
xumunn. Teopus

https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-

11 ¢TpocHuA 3 0.5 efb16fa49f6a?backUrl=%2F04%2F10https://resh.edu.ru/subject/lesson/6149/start
OpraHNYeCKHX
coequHeHnt A.
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesonopoasl
[IpenenbHbie https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
2.1 YTJIEBOJOPOIBI 2 ed82fcaddd02?backUrl=%2F04%2F10 https://lesson.edu.ru/lesson/9641927f-bbc
— aJIKaHbI b3ea-81a2be75c47a?backUrl=%2F04%2F10
HenpenensHubie
JIEBOIOPOJILI:
29 ixemj poA 5 1 https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-
' ’ 18dc1cfb9399?backUrl=%2F04%2F10
aJIKaJHeHbl,
AJIKWHBI
2.3 Apomatudeckue 2 https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

YIII€BOAOPOABI c3ddal9feef4?backUrl=%2F04%2F10
[Ipuponuseie
S — https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-
24 4 1 983de535c44d?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6¢919641-795
' YHICBOAOPOOB b1fd-c7e71db395d7?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6abf168(
1 ux 46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
nepepadboTka
Hroro no pazneny 13

Paznen 3. Kuciaopoacoaepxamue oprannyecke coeuHeHust

https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-bf84-

3.1 Cruptel. Genon 3 05 c04fa471694f?backUrl=%2F04%2F10 https://lesson.edu.ru/lesson/461aa9c8-cOef
a8e5-d12a0bedc826?backUrl=%2F04%2F10
AJLIETUIBL.
Kapo e
3.9 APOOHOBH ; 15 https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-
' KHCIOTHI. : ch7ae5858h90?backUrl=9%2F04%2F 10
CI1oXHBIE
3¢upsI
33 v https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-
' TJICBOMbE 3 0.5 01d2e212d4d0%backUrl=%2F04%2F10
Hroro no pazneny 13

Pa3znen 4. A3oTconepikaiumue opraHu4eckue coeIMHeHUus

AMUHEL
41 AMIHOKHCTOTEL 3 https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-
' JOTEL. 9205f201b73e?backUrl=%2F04%2F10
benku
Hroro no pazneny 3



https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10

Paspnen 5. BeICOKOMO/IEKY/ISIPHBIE COeAUHEHU S

IInactMaccel.

https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-

5.1 Kayuyku. 2 14c3ba78050a?backUrl=%2F04%2F10
Bosoxna
Uroro no pazaeny 2
OBIIEE
KOJIMYECTBO 34
YJACOB IIO

ITPOTPAMME



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KUIACC

HauMenoBanue KoaunuecTBo yacoB
Ne JuaekTpoHHble (undpoBbIEe)
pa3fiesioB U TeEM KonTpoabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
nmporpaMMsbI padoThbI padoThbI
Pa3znen 1. TeopeTuueckne 0CHOBBI XUMHH
CrtpoeHne aTOMOB.
[lepuoanueckuit
3aKOH U
Ilepuoanueckas
1.1 P 3
cucrema
XUMUYECKHUX
anemenToB /1. N.
Meupeneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIIECTB
XuMUYeCcKue
1.3 6 1 1
peakiuu
Hroro mo pazneny 13
Pasnen 2. Heopranuveckasi XumMus
2.1 MeTanbt
2.2 Hemeramnbl 1 1
CBs3b
2.3 2

HEOPTraHNYCCKUX U




OPraHUYEeCKHUX

BELIECTB

Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb

3.1 XWUMUS B )KA3Hb 4

Hroro no pazneny 4

OBILIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME




IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckune
padoThI

JlaTa
HU3y4YeHusl

DJIeKTPOHHBIE IIU(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

[Ipenmet oprannyeckoit
XUMUH, €€
BO3HHKHOBEHUE,
pa3BUTHE U 3HAYCHUE

https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
ac02-efb16fa49f6a?backUrl=%2F04%2F10

Teopust ctpoeHus
OpraHMYECKHUX
coequueHni A. M.
byrneposa, eé
OCHOBHBIE T0JIOKEHHUS.
N3omepus.

https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-
9dcf-20517ae4b52e?backUrl=%2F04%2F10

[IpencraBnenue o
KIaccupuKaluu
OpraHUYECKHX BEIIECTB.
Homenkiatypa
(cucrematuyeckas) u
TPUBHAJIbHBIE HAa3BaHUS
OpraHMYECKHUX
BemiecTB.JJabopaTopHbIit
onsIT 1. "Onpenenenune
3JIEMEHTHOI'O COCTaBa
OpraHMYECKHUX
coeluHeHu"

0.5

https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
b8be-b4cb589aead1?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

AJKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKHH Psiji,
HU30MEpHS.

https://lesson.edu.ru/lesson/258ddc06-ec23-473c-

b3d7-ed82fcaddd02?backUrl=%2F04%2F10

Metan u 3Tan —
MpoCTerIIne
MPEACTaBUTEN
ankaHoB. [loydenue u
XUMHUYECKHE CBOMCTBA
ankaHoB. [{uKIoaaKkaHbI

https://lesson.edu.ru/lesson/9641927f-bbc8-44h9-

b3ea-8la2be75c47a?backUrl=%2F04%2F10

AJKEeHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHYECKHUH AL,
U30MEPHS.

https://lesson.edu.ru/lesson/4038171e-4158-4bd1-

ae98-18dc1cfb9399?backUrl=%2F04%2F10

OTUJIEH U MPONUIEH —
pocTenime
IIPEICTaBUTENHN
ankeHoB. [lomyuenue u
XMMHUYECKHE CBOMCTBA
AJIKEHOB

https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-
840b-70b5e8db71ae?backUrl=%2F04%2F10

[IpakTnueckas pabora
Ne 1. «Ilonyuenue
STHJICHA U U3yYECHHUE eTo
CBOMCTB»

https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

Anxanuensl. byraguen-
1,3 u meTunOyTaaueH-
1,3. [Tonyuenue

https://lesson.edu.ru/lesson/6df23393-6f08-4h9f-
ae01-a983h95h854a?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10

CUHTETUYECKOTO
Kay4yyKa U pe3HUHBI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHYECKUH PsIII.
Anernnes —
MPOCTEUILINN
MPEJICTABUTENh ATKUHOB

https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-

84b5-009a92468356?backUrl=%2F04%2F10

11

ApeHbl: OeH3011 1
TONy0J]. TOKCHYHOCTH
apeHoB

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-

aded-c3ddal9feef4?backUrl=%2F04%2F10

12

Pemenue 3anau Ha
HAXO0XJICHHE
MOJIEKYJISIPHOM
bopmyIbl
YTJIEBOJ0pO/Ia 10
MPOJIYKTaM CrOpaHus,
0 €ro MJIOTHOCTU U
MacCOBBIM JOJISIM
AJIEMEHTOB, BXOSIINX B
€ro cocTaB

https://lesson.edu.ru/lesson/7dada027-8448-418f-

b416-fbaledd4ab6d?backUrl=%2F04%2F10

13

I'enetnueckas cBs3b
YTJI€BOJOPOOB,
MPUHAAJISKALUX K
Pa3JIMYHBIM KJIaCCaM.
JlabopaTopHbIil ONBIT
No2 MonenupoBanue

0.5

https://lesson.edu.ru/lesson/6c919641-7956-4130-
b1fd-c7e71db395d7?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10

MOJIEKYIT
YTJIEBOIOPOIOB U
raJIOTe€HONPOU3BOIHBIX

14

[IpupoaHbIe HICTOYHUKHT
YIJI€BOJIOPOIOB:
MIPUPOIHBIN ra3 u
NOITyTHBIC HETSHbIC
ras3sl, HeQTb U
IIPOJIYKTHI €€
nepepaboTKH.
JlaGopaTopHBIil OTIBIT
Ne3 Oznakomnenue ¢
oOpasiamMu 1iactTMmacc,
Kay4yKOB U PE3HHBI,
koyuekuuu «Hedto» u
«YTosb»

0.5

https://lesson.edu.ru/lesson/99557a5e-2221-43¢0-

97b8-983de535c44d?backUrl=%2F04%2F10

15

Ypok 00001eHus 1
CHCTEMaTH3aLNU
3HAHUM T10 TeMaM:
"Teopust XUMHUYECKOTO
CTPOEHHUS OPraHUYECKUX
COeIUHEHUN",
"YrneBogopobl'.
Breraucnenus no
YpaBHEHUIO
XUMUYECKON peakluu

https://lesson.edu.ru/lesson/6¢919641-7956-4130-
b1fd-c7e71db395d7?backUrl=%2F04%2F10

16

KonTtponbnas padota o

https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10

pazzmeny
«YTIIeBOIOPOIBI»

8eab-44d63cccf518?backUrl=%2F04%2F10

17

[Ipenensuble
OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ STAHOJL.
Bonopoanas cBs3b.
JlaGopaTOpHBIii OTIBIT
Ka4eCTBEHHbBIC PEaKIUH
OJTHOATOMHBIX CIIUPTOB
(okuCIIeHnE 3TaHOIA
okcugom meau(ll)),
MHOTOATOMHBIX CITHPTOB
(B3aumoeiicTBue
TJIMIEpUHA C
rugpokcuaom meau(ll)),
aJbACTHIOB (OKUCIICHUE
aMMHa4YHBIM PaCTBOPOM
okcuma cepedpa(l) u
runpokcugoM meau(ll),
B3aUMO/JICHCTBHE
Kpaxmaja C HOJIOM),

https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-
bf84-c04fa471694f?backUrl=%2F04%2F10

18

MHuoroatoMHbIe
CIIUPTBI: TUICHIJIUKOIIb
Y TJIULEPUH.
JIaGopaTOpHBIii OTBIT
Ka4eCTBCHHBIC PEAKIINH

0.5

https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
a8e5-d12a0bedc826?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10

MHOT0aTOMHBIX CITHPTOB
(B3amMoIeiicTBHE
TITUIIEPHHA C
rugpokcugoM meau (11))

19

®DeHoJI: CTpOoeHUE
MOJIEKYJIbI, PU3NUECKre
U XUMHUYECKHUE
CBOMCTBA, IPUMEHEHHE

https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-

896e-10a2278b08f1?backUrl=%2F04%2F10

20

AnbIeruasr:
dbopmanbaerua u
aneTajabaeru. AleToH.
JlaGopaTopHBIil OTIBIT
KaueCTBCHHBIC PEAKITHH
ampJeTua0B (OKUCIICHUE
aMMHUAYHBIM PaCTBOPOM
okcunaa cepedpa(l) u
rugpokcuaoM meau(ll)

0.5

https://lesson.edu.ru/lesson/8664b319-0ba3-4945-

b076-ch7ae5858b90?backUrl=%2F04%2F10

21

OIHOOCHOBHEIE
npeacIbHbIC
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U YKCYCHAs

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-

a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

22

[pakTuyeckas pabora
Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM
KHCIIOTBD»

https://lesson.edu.ru/lesson/9834d408-386d-444a-
8de3-7efba8b98cdb?backUrl=%2F04%2F10

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHIL,

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

KaK MpeaACTaBUTCIIN
BBICIIIHUX Kap6OHOBBIX
KHUCJIOT

24

Mpg1a Kak conu
BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
JIeUCcTBHE

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-

a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

25

CrnoxHbIe 3()UPHI KaK
IPOM3BOJTHBIC
KapOOHOBBIX KHCIIOT.
I'uaponus ca0XKHbBIX

3¢upoB

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-

a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

26

XKupsr: ruaponus,
pUMEHECHHE,
Ouosoruyeckas poJib
KHUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

YTrneBoasl: COCTaB,
KJIaccudukanus.
Baxwneiie
MPEICTABUTEIIH:
TJTF0K03a, PPyKTO3a,
caxaposa

https://lesson.edu.ru/lesson/709ce43a-deb6-4281 -
963b-01d2e212d4d0?backUrl=%2F04%2F10

28

Kpaxman u nemrronosa
KaK IPUPOIHBIC
MOJIUMEPHI.
JlaGopaTopHBI# OIBIT
B3aHUMOJICHICTBHE

0.5

https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-
bbbe-3d3ae748f716?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

Kpaxmaja ¢ H0JIOM),

KonTtponsnas pabota mo
pasneny

29 Z;(i?:t?;zl[;(;nepmamne https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-
b7c7-ff893919d25a?backUrl=%2F04%2F10
COCIUHCHUS
30 AMWHBI: METHIIAMHH U https://lesson.edu.ru/lesson/0c608a59-4c69-4481 -
AHUJIAH 839e-9205f201b73e?backUrl=%2F04%2F10
AMHMHOKHCIOTEI KaK
amQoTepHbIe
31 OpraHUYEeCKHe https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
COCUHEHUS, UX ace0-78eca6009628?backUrl=%2F04%2F10
OHMOJIOTHYECKOE
3HaueHue. IlenTuanl
39 Eiiii:;g;ei I;]i Zﬁiﬁ https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628?backUrl=%2F04%2F10
COCIUHCHHUS.
OCHOBHBIE TTOHSTHS
XHUMHH
BBICOKOMOJIEKYISIPHBIX
33 COCIUHCHUH. https://lesson.edu.ru/lesson/45b81dac-acha-440e-

JlaGopaTopHEIil ONBIT
"O3HaKOMJICHHE C
o0Opa3naMu IPUPOTHBIX
U UCKYCCTBEHHBIX

99e3-14c3ba78050a?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

BOJIOKOH, TIJIacTMacc,
Kay4yKoB".

O0001eHUE 3HAHUHN 110

34 KypCY OpraHH4eCcKOu 1 https://resh.edu.ru/subject/lesson/4823/start/150933/
XUMUH
OBUIEE KOJIMYECTBO 34

YACOB 110 [TIPOTPAMME



https://resh.edu.ru/subject/lesson/4823/start/150933/

11 KUIACC

n/n

Tema ypoka

KoanuecTBo 4acos

Jara
U3yUYeHust

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

Bcero

KonTpoabHbie
padoTbI

IIpakTH4eckue
padoTbI

XUMHUYECKHUH JIEMEHT. ATOM.
DOnexkTpoHHas KOHQUTypauus
aTOMOB

Ilepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHYECKHX deMeHToB /1. M.
MeHneneeBa, X CBA3b C
COBPEMEHHOM TEOpUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKHUX DJICMECHTOB
U UX COeIMHEHMI 1O Tpynnam u
nepuoaam. 3HaueHHe
NEePUOANYECKOr0 3aKOHA U
CHUCTEMbI XUMHWYCCKUX DJICMCHTOB
J.1. MenneneeBa B pa3BuTUU

HayKd

CrpoeHue BeiecTsa.




XuMudeckasi CBSI3b, €€ BHJIHI,
MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBs3U. BogopoaHas
CBA3b

BaneHTHOCT®.
DJIEKTPOOTPULIATETBLHOCTb.
Crenenb okuciienus. BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsiTHE O IUCTIEPCHBIX
cuctemax. Mctunublie n
KOJUIOMTHBIE PAaCTBOPBI.
MaccoBasg noiis BemecTBa B
pactBope

Knaccudukanus n HOMEHKIIATypa
HEOPraHUYECKUX COCIMHEHHUM.
I'enetnueckas cBA3b
HEOPraHUYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus xumuaeckux
peaKkuil B HEOPraHU4YECKON U
OpraHUYeCKON XUMHUHU. 3aKOH
COXPaHEHMs MACChl BEILLIECTB;
3aKOH COXpPaHEHUs U
IIPEBPALICHNSI DHEPTUU IIPH
XUMHUYECKHUX PEaKIUIX

CxkopocTts peakuuu. O0paTumbie




peakunu. XuMHAYECKOe
paBHOBECHE

10

[Ipaktuyeckas padora Ne 1.
«BnusHue pa3nmuuHbIX (HaKTOPOB
Ha CKOPOCTh XUMHYECKOU
peaKIm»

11

DJIEKTPOIUTHYECKAS
nucconuanud. Iloaarue o
BOJIOpOIHOM Moka3aTtese (PH)
pactBOpa. Peakuyu HOHHOTO
oOMeHa. ['uaponu3 opraHn4ecKux
Y HEOPTraHWYECKHUX BEIECTB

12

OKUCIIHTEIIHFHO-
BOCCTAHOBUTEJILHBIC PEAKITHH.
[Tonsitue 06 snekTposn3e
pacIiaBOB U PaCTBOPOB COJIEH

13

KonTponbHast pabora o pazueny
«TeOpeTI/I‘-IGCKI/IC OCHOBBI XUMHUN)»

14

MeTtamisl, UX IMOJIOKEHHUE B
Ilepuonnueckoii cucreme
XUMUYeCKHX dj1emenToB 1. 1.
MenpeneeBa 1 0COOCHHOCTHU
cTpoenust atoMoB. O01HEe
dusznyecKre CBOMCTBA METAIIIOB

15

CrnnaBel METaJIOB.
DNEeKTPOXUMHUUECKUM psif




HaIPSHKEHUN METaJUIOB

16

XUMHUYECKHE CBOMCTBA
BaXHEHMILINX METaJIOB (HaTpHii,
KaJIui, KaJlblui, MarHui,

ATIOMHUHHI) U UX COCIMHCHUN

17

XHUMUYECKUE CBOWCTBA XpOMa,
MEIU U UX COSIUHEHUI

18

XHUMHYECKHE CBOMCTBA IIUHKA,
JKelie3a U UX COETMHEHUI

19

[TpakTrueckas padota Ne 2.
"Pemenne skcriepuMeHTaIbHBIX
3az1a4 no teme «Mertamib"

20

HemeTannel, X monoXeHUE B
[lepuonnueckoii cucreme
XUMHYECKHX d1eMeHToB /1. M.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHMSI aTOMOB

21

®uznuecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPONUS
HEMETAJUIOB (Ha MpuUMepe
KHUCTI0po/ia, cephl, hocdopa u
yriepoja)

22

XHUMHUYECKHE CBOUCTBA
rajoreHoOB, CEPhI U UX
COeIUHEHNN

23

XuMH4YecKre CBOMCTBA a30Ta,




docodpa 1 UX COCTUHCHHIA

24

XUMUYECKHUE CBOMCTBA yIJIepoaa,
KpEMHHA U UX COCI[I/IHCHI/If/'I

25

[IprmeHeHne BaXKHEUIINX
HEMETAJUIOB U UX COCITMHEHUN

26

O00011IeHIE ¥ CUCTEMATH3AIIUS
3HaHUM 110 Teme «HeMeTamably.
Boruucienus mo ypaBHeHUSIM
XUMHYECKHUX PEaKIUi U
TEPMOXUMHUYECKUE PACUETHI

27

[IpaxTrueckas pabora Ne 3.
«PCH_ICHI/IC BKCHepI/IMeHTaHBHBIX
3aga4 no reMe "Hemeramisr"»

28

KonTponbaast pabora o temam
«Metamaey u «HemeTanin

29

HCOpFaHI/I‘-ICCKI/IC U OPraHUYCCKHUC
KHUCJIOTHI. HCOpFaHI/I‘leCKI/Ie n
OpTraHN4Y€CKHUC OCHOBAHUA

30

AmMdoTepHbIe HEOPTaHUYECKHE U
OPraHUYEeCKHE COCTUHEHUS.
I"'eneTnueckas cBS3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEILIECTB

31

Ponps xumMuu B obecrieueHuu
JKOJIOTUYECKOM, JHEPreTUUECKON
Y IUIIEBOM 0€30I1aCHOCTH,




Pa3sBUTHUU MCAUITUHBI

[IpeacraBienust 06 0OMIIMX
32 HAayY4YHBIX ITPUHIUIIAX
MPOMBIIIUICHHOTO TIOyYeHUS

BaKHEHIIIMX BCIICCTB

33 YenoBek B MUpPE BEIIECTB U
MaTepHaioB

34 XuMUS U 30pOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Xumus 10 knacc (6a3oBbiit yposens). O. C. ['abpuensn

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

Ypoxku xumuu B 10 kitacce. ba3oBsiii ypoBeHb. Metoanueckoe mocoodue

MN®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/29/, https://lesson.edu.ru/04/10
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