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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHenTyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBEpIIAIONIMM 3TallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XUMHHM C Y4€TOM CHEeUU(PUKHA HAyKd XUMHM, €€ 3HAa4eHHs B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOyrO posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €JIMHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XHMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSl YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @opMHUpPOBaHUE JAHHOW CHUCTEMbl 3HAHUU TPU WU3yUYCHHH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckod XUMHM IIOJIyYalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHUM O BaXXHEWILIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUH XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4u. B 1ienoM coaepikanue yaeOHOTo
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM W
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHUECKUX PEeCypCOB, ChIPbs, CO3[JaHUsI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  Y4EOHBIX JCHCTBUM, uMeomux 0a30Boe 3HAYCHHE IS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEMETA SIBIISIETCS] BIIOJIHE ONPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOUYeBbIC MOHATHS, (PyHIAaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HAauEHHE MPUOOPETAIOT TAKHUE LIETU U 3a]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYaALMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMNBITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKaHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydyawmuxcs yOeXIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 30pPOBbIO, a TaKXKe MPUOOPETCHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuil A. M. Bytieposa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTuyeckas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OpPraHWYECKUX BEUIECTB, HAOJIOJECHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTENN AaJKaHOB: (U3MYECKHE U XHMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (U3MYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), MOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOayYeHue u npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TePMUYECKUU, KaTaJuTU4yecKui), mnuponus. I[IpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3lamMu IUIacCTMAacCc, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Bbruncnenuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOWCTBA (pEeakiMu C aKTHUBHBIMH MeETajllaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBpUHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE I€HCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHMsS] BEIIECTB M MX IPEBPALICHUN:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernios (oKucIeHUE aMMHUAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonorumueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATypallvs, KaUeCTBEHHBIC PEaKIINK Ha OEJIKU.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM NPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IlIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUHU, TaK U IOHATUH, SBIAIOLIUXCA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJAEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPELCTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThl, MaTepUasbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLBI 110 XMMHWU HA BA3OBOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS OOYYaIOIIMMMCS MPOrpaMM CpPEIHEro oOIIero
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM W TpeAMEeTHbIM). HayuHo-MeToauueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMM CpEJHEro oOiiero oOpa3oBaHUs SIBISAETCS CHUCTEMHO-IEATEIbHOCTHBIN
NOAXOA.

B CoOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHus BbIICIICHbI CIIEYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCUMCKOM TPa)¥TaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONPEIEIICHUIO;

HaJIMYMe MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX yOEKICHUIN JTUYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOCH MEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMU, IPUCYIIIUMU IETOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKON KyJIbTYPhl U CHOCOOHOCTH CTABUTH IIEJIM U CTPOUTH KU3HECHHBIE TUTAHBI.

JIMYHOCTHBIC PE3YJbTATHl OCBOCHUS MpeaMeTa «XHMHSI» JOCTUTAIOTCS B €IMHCTBE YUCOHOM M BOCIHUTATEIHHOM
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COILMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH M
ujeasaMl POCCHUHCKOTO TPaKJAHCKOTO OOINEeCcTBa, MPUHATHIMH B OOIIECTBE HOPMAMU U TIPaBUJIAMH TOBEICHUS,
CIIOCOOCTBYIOIIUMU TIPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 yUYarOIIUXCS.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHUS TPEIMETa «XHUMHS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MPAKTUYECKOMN JESITEIIEHOCTH O0YJAIOIINXCS TI0 PeaTN3alliy MIPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYarOUMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;



MPECTABICHUS O COIMATIbHBIX HOPMAaX U MPaBUIaX MEXKJIUYHOCTHBIX OTHOIIEHUM B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESITENBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI IPYTUX MPHU aHAIU3E Pa3TuYHBIX
BUJIOB YUEOHOM JI€SITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHHUA

[IEHHOCTHOT'O OTHOIICHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OTEUYECTBEHHON XUMUMU;

YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUSI XUMUU, OCO3HAHUS TOTO, UTO
JOCTH)KCHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOJEHUN, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M TI03HABATEIbHBIX MOTHBOB B TMOJYYCHUU M TIOCICAYIOIIEM aHaiu3e HWH(OpMalHMH O TMepeIOBbIX
JTOCTHXKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIlMH, CBA3aHHBIE C XMMHUYECKUMU SBJICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMI HPABCTBEHHBIX M IIPABOBBIX HOPM
Y OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M 0e30MacHOro oOpasa *KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmroieHus1 MpaBui O€30MacHOr0 OOpalieHusi ¢ BEHIECTBAMU B OBITY, TOBCEIHEBHOW JXHU3HM M B TPYJIOBOU
NEeATENbHOCTH;

MMOHUMAHMS 1[IEHHOCTH MpaBWJ HWHAUBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacCHOrO0 TMOBEJACHUS B CHUTYaIUSX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUS MOCIEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTUKOB, KYPEHU);

5) TpyA0BOr0 BOCIIMTAHMS



KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIILCKON JIESTEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPUYECKOM U IPYTUX BUJAX IESITEIbHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLIMAIIBHONW HAMpPaBICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYEeCKOMY H3Yy4YeHHUI0 mpodeccuil pazinyHOTO poja, B TOM YHCJIE Ha OCHOBE MPUMEHECHUS
PEAMETHBIX 3HAHUN 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHOW TpaekTopuu oOpa3oBaHus, Oyaymield mnpodeccun u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIECTBA;

6) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11e71eCO000pa3HOro OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMIIe;

NOHUMAaHUS TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJieM, BIMSHHUS SKOHOMHYECKUX MPOIECCOB HA COCTOSHHE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH MCIOJIB30BAHUS JIOCTHXKEHMM XMMHH JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOI'O HENPUATHSA JIEMCTBUM, MPUHOCIIIUX BpPEJ OKPYKAIOWIEH MPUPOJHOM CpEAE, YMEHHUS MNPOTHO3HPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEIANPUHUMAEMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HaJu4usl pa3BUTOrO 3KOJOTUYECKOTO MBIIIIEHUS, YKOJIOTHYECKOW KYJIbTYpPbl, ONbITA IESITEIBHOCTH KOJIOTUYECKOMN
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MpPaKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHA M OOIIECTBEHHOM
MPaKTHKY;

MOHUMAaHUS CHeMUPUKN XMMHUUA KaK HAyKd, OCO3HaHHUA €€ poiau B (POPMHUPOBAHWUHU PANMOHATHLHOTO HAYYHOTO
MBIIUICHUS, CO3JJaHUU LEJIOCTHOTO MPEJICTABICHUSI 00 OKpY)KarolleM MHUpE Kak O €IUHCTBE MPUPOJAbl U YEIIOBEKa, B
MMO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH NPO0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;



yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUIsl COBPEMEHHOM LMBWIM3aUUU: B €€ TIyMaHHCTUYECKOMU
HaIpPaBJICHHOCTH U BAXKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KYyJIbTYpbI, PELICHUU INIOOAJBHBIX MPOOJEM
YCTOMYMBOTO DPAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUUECKOM, MUIIEBOM U SKOJOTMYECKON O€30MacHOCTH, B
Pa3BUTHM MEIULIUHBI, 00ECNEYEHUH YCIOBUHM YCIEIIHOTO TPpyAa M 3KOJOTMYECKH KOM(MOPTHOM >KM3HU KAXKIOTO 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTHM METOAOB IO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHaiu3a U OOBICHEHUS SBIICHUN OKPYXKAIOLIEro Mupa u
OPOUCXOJAIMX B HEM HW3MEHEHUH, YMEHHUS Jenarb OOOCHOBaHHBIE 3aKIIOYEHUS Ha OCHOBE HAyyHBIX (AaKTOB U
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJYy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUUECKUE 3HAHUS ISl PELICHUsI MPOOJIeM B PEAIbHBIX KU3HEHHBIX
CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON IESTEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHHUM 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSM TPYJla B pa3Iu4HbIX chepax MpodecCHoHaNbHON AesITeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO TpeaMeTa « XUMUs» Ha YPOBHE CpeHEro ooimero oopa3oBaHuUs
BKJIFOYAIOT:

3HauMMBbIe Ui (OPMHPOBAHUS MHPOBO33PECHUS OOYYAIOIIHMXCA MEXKIUCHUIUTMHAPHBIE (MEXKIIpPEIMETHBIC)
oOIIeHayYHbIEe TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAyYHOW KApTUHBI MHUpAa M CHeNU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIus, sIBICHHE, MPOIECC, CUCTeMa, HAay4HbINH (axT,
MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIEIOBaHNE, HAOIIOICHHIE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHBIC IeHCTBUA (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, DPETYJISTHBHBIC), OOECIICUMBAIOIINE
dbopmupoBanue GHyHKIIMOHATFHOW TPAMOTHOCTH U COIIMAIEHON KOMTIETEHITNN 00YyJaronInXcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl HCIOJIb30BaTh OCBOCHHbBIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U
YHUBEpCaJIbHbIE YUEOHbBIE IEMCTBUS B O3HABATENBHON U COLIMAIBHOMN MPAKTHUKE.



MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJICHUE YHHUBEPCAJIbHBIMU  Y4YEOHBIMH  TMO3HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBJjaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbLHBIMHY JIEHCTBUSIMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIBHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENeNATh IeN JEATebHOCTH, 3ajaBas TMapaMeTpbl U KPUTEPUM HUX JOCTHXKEHHUS, COOTHOCUTH Pe3yJIbTaThl
JIeSTEIBbHOCTH C MOCTaBICHHBIMU IIECIISIMU,

UCIIOJIB30BaTh TPU OCBOCHUU 3HAHUM MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS] — BBIJEISATh XapaKTepHbIE MPU3HAKU
MOHSATUW W yCTaHABIMBATh WX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJIsi OOBSICHEHUS OTIACIBHBIX
(haKkTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUH JJI KIaCCU(DHUKAIIUK BEIIECTB U XUMHUUECKUX PEAKITUIA;

yCTaHABIIMBATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHAYKTUBHBIC, JCAYKTHUBHBIC, 10 AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATH B MPOIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKHH 3HAK (CMMBOJI) dJIEeMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU pElIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W IMPAKTUYCCKUX 3a]lad, MPUMEHSATh HAa3BaHHBIC MOJCIIbHBIC
IIPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB M XUMUYCCKUX PEaKIIHH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHU METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIMIA;

dbopmynupoBaTh [EIM W 33Jlaud  HCCIICIOBAaHMS, HKCIOJB30BaTh IIOCTABJICHHBIE H  CaMOCTOSTEIBHO
chopMyJIMpOBaHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI JUIS1 (POPMHUPOBAHUS THITIOTE3BI 110 MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

BJIaJICTh HAaBBIKAMU  CaMOCTOSTEIBHOIO  IUJIAHUPOBAaHHUS U TPOBEJCHUS  YUYCHHMYECKHX  OKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUS HAOMIOAATh 3a XOJOM TIpoIlecca, CaMOCTOSITEIBLHO IPOTHO3HPOBATh €r0  Pe3yibTar,
dbopmynupoBaTh OOOOIICHUS H BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YyJbTaTOB MCCJICAOBAHUSA, COCTABISTH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;



npuoOpeTaTh OMBIT YUYEHUYECKOM HCCIIEIOBATENIbCKON M MPOEKTHOW JEATENbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aJ7ay, MPUMEHEHHUIO Pa3IUYHbIX METOJIOB
MTO3HAHMUS.

3) paboTa ¢ uHpopManmeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX UHOOpManuu (HAyYHO-TIOMYJSpHAsl JIUTEepaTypa XUMHUUYECKOTO
CoJIep>KaHusl, CIPaBOYHbBIC MOCOOUs, pecypchl MHTepHeTa), aHanMM3upoBaTh MUHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
NpeCTaBICHUS, KPUTUYECKU OIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTD;

dbopMyTHUpPOBATH 3aMPOCHl U TPUMEHSTH PA3IMUYHbIC METOBI TIPHU MOUCKE U 0TOOpe MHpOpPMAIIUU, HEOOXOAUMOM st
BBITIOJIHEHUST YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIL30BaHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TMOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BHIOMpAaTh ONTUMAJIBHYIO (OpPMY MpelcTaBiIeHUS HHPoOpMaruu (CXembl, rpaduKu, JUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KauyecTBE CpeAcTBa Npu paboTe ¢ XUMHYECKOW HH(Opmaiuen: NpUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKre U MaTeMaTUueCKHe) 3HaKi U CUMBOJTBI, (DOPMYJIb, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnajgeHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMbl B XOJ€ Juaiora W/WIM NUCKYCCHH, BBICKA3bIBATh HJICH,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4K;

BBICTYNIaTh C MPE3CHTALMEN pe3yJlbTaTOB IMO3HABATEILHOM JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSITEIbHO WIIH
COBMECTHO CO CBEPCTHHUKAMH IPH BHIMOJIHEHUH XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKON PabOThI MO HCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOTo MPoeKTa U (OPMYITHPOBATH BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX
MCCJIeIOBAHMIN MMyTEM COTIIACOBAHUS TTO3UIIUI B X0/1€ 00CYKICHHS 1 OOMEHa MHEHHUSMH.

OBiajieHNe YHMBEPCAJIbHBIMH PEryJSSTHUBHBIMHU AeHCTBUSIMH:

CaMOCTOSITEIBHO TJIAHUPOBATH U OCYIIECTBIISITH CBOIO MTO3HABATENBHYIO JIEATEIIbHOCTD, ONPEAeIisis € Lelu U 3a7auH,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTUPOBAThH MpEIaraeMblii aJTOPUTM JCHUCTBUN MPU BHITIOJTHEHUU



y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ay, BbIOMpaTh Haubosiee 3(PPEKTUBHBIA CMOCOO MX pEUICHUS € YYETOM MOJYy4YEHUS
HOBBIX 3HAHMM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIE pe3ybTaThl OCBOECHUS Kypca «OpraHuyeckas XuMus» OTPa)xaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XMMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, POJIHU
XUMUU B TIO3HAHWM SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJHON CpeJIE;

BJIQ/ICHHE CUCTEMOM XMMUUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOMOJATAIONINE TOHATHS (XUMUYECKUHN 3JIEMEHT,
aToM, DJIEKTpOHHas 000Ji0YKa aroMma, MOJEKYyJa, BaJCHTHOCTb, D3JEKTPOOTPUIATENIBHOCTh, XWMHUYECKasl CBS3b,
CTpyKTypHasi ¢hopmyna (pa3BEpHYTas M COKpaIEHHAs), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YTIEPOJIHBIN CKEJeT,
(GyHKIIMOHANIbHAS TPYIIA, paUKall, U30MEPHUs, U30MEPhI, TOMOJIOTUYECKUI PSJl, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPO U
a30TCOAEPIKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U
3aKOHBI (T€OpUsl CTPOCHMsSI oOpraHmyeckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW $3BIK XHWMHH; MHUPOBO33PEHUECKUE 3HAHUS, JIEkKAUME B OCHOBE ITOHUMAaHHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (DaKTOJIOTUYECKHUE CBEJECHHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U
0e30MacHOM HCTIOIh30BAHNN BAKHEUIITUX OPTAaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JCSATEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHM BBISIBISITh XapaKTepHbIC TPU3HAKKA TOHSATHUH, YCTaHABIMBATh KX B3aUMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TIIOHSATHS IIPU OIMCAHWUM COCTAaBa, CTPOCHUS M NPEBPALICHUN OPraHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHH HCIOJIB30BATh XUMHUYECKYIO CHMBOJUKY JUISI COCTaBJICHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (GOPMYT OPTaHMYECKHX BEIIECTB W YPAaBHEHUNW XUMHUYECKUX DPEAKIUH,



M3TOTaBIUBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIIOCTPAMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIJIC)KHOCTh U3YUCHHBIX OPTaHUYECKUX BEIECTB MO UX COCTaBY U
CTPOEHUIO K OIpEAeIEHHOMY KJIAacCy/TpyIie coeAuHEHUI (YyrieBOAOPOAbI, KUCIOPOA M a30TCOAEpPKALIUE COCTUHEHUS,
BBICOKOMOJIEKYJISIpHBIE COCIMHEHUS), J1aBaTh MM Ha3BaHusA Mo cucrtemarudyeckod HomeHkinarype (IUPAC), a rtaxxe
MPUBOJAUTH TPUBHAIBHBIC HA3BAHUS OTJICJbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUIeH, STUJICHTJIUKOJb,
TIIMLEpUH, (eHols, GopManblerua, aneTadbIeruj, MypaBbUHas KHUCJIOTA, YKCYCHAas KHUCJIOTa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJTi0103a, TIUI1H);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNISITh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKUX COCIUHECHUSX (OJWHApPHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH TIOJIOKEHUS TEOPUU CTPOCHUSI OpraHndeckux BemecTB A. M. bytiepoa aist
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XMMHUYECKHE CBONCTBA TUIMYHBIX
Npe/ICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIEeCTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, alleTuieH, Oyraauen-1,3,
MeTwinOyTaauen-1,3, OeH30/, MeTaHOJ, A3TAHOJ, STWUJICHTIUKOJb, TIUIEpUH, (EHON, aleTalbAeru]l, MypaBbUHAsS U
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0I03a, aMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXTy HUMU YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (pOopMyIL;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UICTOYHUKU YTIIEBOJIOPOIHOTO CHIPhS (HE(PTh, IPUPOAHBIN Ta3, YTrOJb),
crocoObl WX MepepabOTKH M MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MePePadbOTKY;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00béMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHWN 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHMSI, UCTIOIb3yEeMbIX
B XMMHUU TIPH W3YyYEHUW BEIIECTB U XUMUYECKUX SIBJICHUN (HAOMIOMEHNE, U3MEpEHNe, YKCIIEPUMEHT, MOJCIUPOBAHUE),
MCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHWE 3HAHWS I TPUHATHS PEIMICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHSX,
CBSI3aHHBIX C BEIICCTBAMU U X MPUMEHEHUEM;



c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1ab0opaTOpHBIM
o0opynoBaHMEM, a TaKXKe MpaBuja OOpalleHUs C BEMIECTBAMH B COOTBETCTBHU C HMHCTPYKIHUSIMH IO BBITIOJIHCHUTO
1a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHU TUIAHUPOBATH M BBITIOJHATh XUMHUYECKUH SKCIEPUMEHT (IIPEBpAIICHUS OPTraHUYSCKUX
BEIIECTB MPU HarpEeBaHWM, TIOJyYEHUE dTUIICHA U U3YYCHHE €T0 CBONCTB, KAUeCTBEHHBIC PEAKIIMH OPTAHHMYECKHUX BEIIECTB,
JIeHATypaIus OCJIKOB MPU HArpEBaHUM, I[BETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHHKH 0€30MaCHOCTH
npu OOpalleHHMH C BEHIECTBAMU M JIAOOPATOPHBIM O0OPYIOBaHUEM, MPEACTABIATh PE3YJBTaThl XHMHUYECKOTO
DKCIIEpUMEHTa B (DOpPME 3amuCH ypaBHEHHH COOTBETCTBYIOIIHUX peakiuid M (pOpMyIMpoBaTh BBIBOABI Ha OCHOBE ITHX
pe3yIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATh XMUMHYCCKYI0 HH(POPMAIHIO, TOJYyY4aeMyH M3 pPa3HBIX
HUCTOYHUKOB (CpeacTBa MaccoBoi nHGopMmanuu, MTHTEpHET U IpYyTruXx);

chOpMUPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBHIIa SKOJIOTHUECKHU IEIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOU
NESTENBbHOCTH B IIENSX COXPAHEHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUSA HA KMBBIE OPTaHU3MBI ONPEEIEHHBIX OPraHMYEeCKUX BEIIECTB, TOHUMasi cMbIca nokazatens [TK, moscusaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3/ICUCTBHS HA OPraHU3M YeJIOBEKa,

IUIsE OOy4arolUMXcsi C OTrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE NPHUMEHSATh 3HAHHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHUM;

JUTSL CTICTIBIX M CJIA0OBHISIIIIMX OOYYAIONIUXCS: YMEHUE UCIIOIb30BaTh pebe(HO-TOUYCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucu XuMu4deckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TPUBUAILHBIE
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTtunoyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUMH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus, 11 xnacc/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoanueckoe nmocooue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XMMHs B TeCTax, 3ajiauax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Breaenckas «Xumus 11 kacc:
Hacronpnas kaura quis yaurens». Hacte 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agaun o XUMHUHU U
crocoOwI ux pemeHus» - M.: «JIlpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypodHble IJIaHbI [0 YUEOHUKY



O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roza.

8. M.A.Ps6oBa, Y.FHO.HeBckas, P.B.JIuako «Tectol mo xumuu 11 kmacey, - M.
Oxk3ameHn, 2019r.

9. 9. O.C.I'abpuensn, U.I'.octpoyMoB «XUMUYECKUM IKCTIEPUMEHT B 111Kosie 11

Kiacc»; - M.: [Ipoda. — 2019 rog.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiit ais yuurens «5 uay Ha ypok
XUMUW»

http://him.1september.ru Enunas komnekuus L{OP: [IpeamerHas KoeKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMeHThI: Xumus. Komnekmus Poccuiickoro o61ieo6pa3oBaTeibHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraandeckast XuMUs: 3JICKTPOHHBIA YISOHUK IS
CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUIEHK: XAMUS






