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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa 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
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTallOM peaju3alui  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 OJKOJIOTHYECKH OOOCHOBAaHHOTO OTHOUIEHUS 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 O XHUMHHM C y4€TOM creuu(puKkd HayKu XUMUH, €€ 3HAueHHUs 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.

XVMHS KakK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK MIPaeT 0COOYyH pojib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (QOpMHUPYETCS B XMMHHM Ha OCHOBE IMOHHMAHMS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
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
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha 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 ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe 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
opraHuyecko xumuu. @OopMHUpPOBAHHE JAHHOW CHUCTEMbl 3HAHUM NMPU U3YYCHUU
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 MPOrpaMMe MO XUMHUU 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 KIACCHUYECKOM 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 COEOUMHEHUH. B Kypce OpraHM4eckod XUMHM MOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrjioM 3peHUs B mpeamMere «XuMHs» 0a30BOro YpPOBHSA
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» OOy4YarolMMCST MPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaKHEMIIMX 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 3HAHUS CHOCOOCTBYIOT IOHHMAHHWIO B3aUMOCBSI3M XUMHUHU C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamMera  «XUMHS» ~ JTAaHHOTO  YpOBHS  W3Yy4YEHHUsS] OPHUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
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 cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUS 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
YHUBEPCAJIbHBIX  YYEOHBIX JCHCTBUHM, UMEIONMX 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 mnpenonaBaHus XHMHU Kak Ha YpOBHE OCHOBHOTO 0OIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMHM ILEJIAMH U3Y4YCHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUHil, HEOOXOIUMBIX ISl MPUOOpPETEHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO DKCIEPUMEHTa, COOJIIOJICHUEM  TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero obpasoBanus. CeronHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPaAaMOTHOCTBIO, TO €CTh CIIOCOOaAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4arouuxcsi K yCJIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYaromIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaIIMXCS: CIIOCOOHOCTH CaAMOCTOSITENIBHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

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 OOydYawmuxcs YyOeKIEHHOCTM B T'YMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 370POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHoW oOiactu «EcTtecTBeHHO-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 OBYUEHUA
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
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOJ0KeHUsA. CTpyKTypHbIE (POPMYJIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpPUBHUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

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

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKuil), mnuposu3. IllpoaykTs
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 oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp»,  MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIuu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
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 poisib. @orocunre3. PpykTo3a Kak H30MEP IITHOKO3BI.

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

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom Mmemu(ll), B3ammoaeiicTBHE Kpaxmajia C HOIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIIOT (Ha mMpUMeEpe IUIHIMHA). bronorndeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M HUX IPEBpAlLECHUI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHB IOJUMEPU3ALNN, CPEIHAS MOJIECKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXnpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMBbIE, TOTIIMBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHUMHYECKUX SJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHU M. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U NIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpaiusa Taosmi «l[lepuonnueckas cucrema xuMuueckux sjaementoB JI. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEaKIud HOHHOTrO oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThI, PACUYETHI C HCMHOJB30BAHUEM IIOHSTHS «MACCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBOM XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DSKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOI'PAMMBI 110
XUMHWN HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHWS K pe3yiabTaTaM OCBOCHUS
oOydJaromMUMHCS TPOTrpaMM CpeJHero oO0mero oo6pa3oBaHUsi (JIMYHOCTHBIM,
METanpeaIMEeTHBIM M NOpeaMeTHbIM). HaydHO-MeToguyeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
o0pa30oBaHus ABISIETCS CUCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MpeAaMeTa «XUMHS» Ha YPOBHE CPEOHETO
o01rero oOpa3oBaHus BBIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAaHHE OOYYAONIUMHUCSI POCCHMCKONW TIpa)XHaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAaMOOTIPEIENICHHUIO;

HaJIM4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHUMN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATbCS B CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MPUCYIIUMH LIEJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HAJIM4YME TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTABHUTH
LETU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMSI TpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEJIBHOCTH B COOTBETCTBUU C



T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUHCKOrO TPaKIAaHCKOro OOIIECTBA, MPUHATHIMU B OOIECTBE
HOPMaMM W  TpaBWIaMH  MOBEACHHUS,  CHOCOOCTBYIOIIMMH  IpOLECCaM
CaMONO3HaHMUs, CaMOpPAa3BUTUSL M HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTH
o0y4Jaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MNPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOTrO BOCIIMTAHUS .

OCO3HAHMS 00YYarOIUIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOTIOPSJIKY;

OpE/ICTaBlIEHUsI O COUMAJIbHBIX HOpPMax M TMpaBWiIaX MEXINYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESATENIBHOCTH TMpU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBITIOJHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY W
apryMeHThI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOILIEHHUS K HWCTOPUYECKOMY H HAY4YHOMY HAcJEIUI0
OTEYECTBEHHON XUMUH;

yBaXEHHUSI K MPOIECCYy TBOpYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
NPUMEHEHHS] XMUMHUHU, OCO3HAHUSl TOTO, YTO JOCTHKEHHS HAyKH €CTh pPE3yJbTaT
JUINTETFHBIX ~ HAONIONCHHM, KPOIMOTJIMBBIX OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHain3e MHQOpMAIMU O MEePEOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE4EeCTBEHHOI
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3AHHBIC C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILIEHUMBAaTh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAaHHME IOCIEICTBUH ATUX
MIOCTYIIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbS:



MOHUMAaHUSl LEHHOCTEH 370poBOro W 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOIMMOCTU OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus1 TpaBuil 0e30macHOro oOpalleHus C BellecTBaMH B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHUMAHUSI I[EHHOCTU TMPaBUJI HWHIUBUAYAJTbHOTO M  KOJUICKTUBHOTO
0€301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUS MOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATENbCKOM
NEeSTEeNbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM W  ApYyrMX BHJAX
NesITEebHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

yBaXKEHUS K TPYAY, JIOJSAM TPYyJla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyaymieil mpodeccun W peanu3alii COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIICHUS K MPUPOJIe, KaK HCTOUYHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHHS TH00ANBHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHHSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HEOPUATHUA JCHUCTBHUM, MPHUHOCAIIMX BpEH OKPYKAIOIIEH
IPUPOJTHOM cpesie, YMEHHs MPOTHO3UPOBATH HEOJATONPUSTHBIE 3KOJOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYypHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMH B I03HABAaTEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aAKTHBHO HPOTUBOCTOSTH HUICOJIOTHUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:



c(OpMUPOBAHHOCTH MHUPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NMPAKTUKH;

MOHMMaHUs CHenuUKA XUMHUU KaK HayKd, OCO3HaHHsA €€ poiau B
(GOopMUPOBAaHUHU PAMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEIOCTHOTO
MpECTaBICHUs 00 OKPYKAIOIIeM MHpE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHWH MpoOJIeM COXpaHEHUS
PUPOTHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAQUMMOCTM XUMHUU ISl  COBPEMEHHOM
UBIIIM3AIMA: B €€ TYMAaHHCTUYECKOW HAMPaBICHHOCTH W BaXXHOH polHu B
CO3/IaHWW HOBOH 0a3bl MaTepPHAIbHOW KYJIBTYPHI, PEIICHHH TII00aIbHBIX MPOOIEeM
YCTOMYMBOTO Pa3BHUTHS YEJIOBEUECTBA — CHIPhEBOM, DHEPreTUYECKOM, MUIIEBON U
IKOJIOTUYECKOW 0e30MacHOCTH, B PAa3BUTUU MEIUIMHBI, OOSCIICUYCHUHU YCIOBHM
YCIIEIITHOTO TpyJda ¥ OKOJOTHYECKA KOMGMOPTHOW IKU3HM KaXJAOro 4ieHa
00I11eCTBa;

€CTeCTBEHHO-HAYYHOH T'paMOTHOCTH: TIOHMMAaHHUS CYITHOCTH METOJOB
MIO3HAHMS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
NoJTydyaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHUS SIBIICHUI OKPYXKAIOIIET0 MHUpa |
POUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C IENbI0 TMOJYYSHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNPEepPhIBHOMY OOpa3OBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSAM TpyAa B Pa3audHbIX cdepax nmpodeccroHaabHON
JesITeIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO TpenMera «XuMHsS» Ha
YPOBHE CpeHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaUYMMblE g (QOPMUPOBAHMS ~ MHUPOBO33PEHUS  OOYyYarOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbIe MOHSATHUS, OTpakarolue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEIUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MpoIece, CUCTeMa, HAYYHBIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIEeIOBaHNEe, HAOIIOICHUE, UBMEPEHHE, SKCIIEPUMEHT U IPYTHE);



YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLIMAIIBHOM KOMIIETEHIIMH 00yYarolUXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHbIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIILHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MO3HABATEJIbHBIMU
JEeUCTBUSIMM:

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAessiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl IEATEIbHOCTH C MTOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICTIATh XapaKTEPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIINE MOHSATUS JI1 OOBSICHEHUS OTIENBHBIX (PaKTOB U
SIBJICHUI;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUi;

YCTAHABJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIAY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIYKTUBHbBIC, IO
AQHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B paccMaTpUBAEMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJHWYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHYEcKas ¢GopMmyJia, YpaBHEHHE XHUMHYCCKOU
peaKkiuy — MpU PEHICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKHUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJICIIBHBIE MPEACTABICHUS ISl BBISBICHUSA XapAKTEPHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe McCIIea0BaTEeIbCKHIE 1eiCTBUS:

BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O MO3HAHUS BEMIECTB U XUMHYECKUX
pEeaKuunii;

(dbopMyITHPOBATH MEJIH U 33J1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHUSA W OCHOBBI JJIT (POPMUPOBAHKS THIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQ/JICTh HABBIKAMH CaMOCTOSITCIBHOTO ITUIAHUPOBAHUS U  TPOBEICHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOIOMATHh 32 XOJ0M
mmporecca, CaMOCTOSTENIBHO IPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (HOpPMYIUPOBATh
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHOU padoTe;

npuoOpeTaTth OMNbIT YYEHUUYECKOM HCCIEOBATEIbCKOM UM MPOCKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TMPAKTHYCCKUX 3a7a4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nunpopmMaumeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HMCTOYHHUKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh MH(POPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM
IpEeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HENIPOTUBOPECUYHBOCTb;

(GOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OTpPEICNIEHHOTO TUTIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelCTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAyeCTBE CpeACTBa Npu paboTe C
XUMHYECKOW HHGpOpMaLMe: MPUMEHITh MEXKIpeaMeTHble (pu3nyeckue W
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHUATYPBI, HOMCHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajgeHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/uin
JTUCKYCCUH,  BBICKAa3pIBaTh  WJeH, (QOPMyIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a49H;

BBICTYIIaTh C MPE3CHTAIMEH pPE3yNbTaTOB IO3HABATEIBHON ESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTn3alliid y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEAEHHBIX WCCICAOBAHUN MYyTEM COTIACOBAHUS TO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESATEIbHOCTh, ONpeaensas €€ Lelu M 3aJadd, KOHTPOJIMPOBAaTbh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JEHUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH Ha OCHOBE CaMOAaHAIU3a
U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHUU SIBJICHUU
npupoabl, B  (HOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM /JIs PEIICHHS MPAaKTHYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUN 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIIHLHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpall€HHas), MOJb, MOJISApHas
Macca, MOJISIpHBIM O00BEM, VYIIAEPOIHBIM CKeleT, (yHKIMOHAIbHAS TpyMIa,
paguKall, U30MepHUsi, H30MEPhL, TOMOJOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJ M a30TCOJAEpKAIUe COCIWHEHUsS, MOHOMEpP, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)Kalllke B OCHOBE IOHUMAHMUS TNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTONOTrMYECKUE CBEACHUS O CBOMICTBaX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MMPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC TMPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOUIME IMOHITUS TPHU
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTMHEHNM;



c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
dbopMyn  OpraHMYECKMX BEHIECTB MW  YpPaBHEHHM XUMHUYECKUX PEaKIIuH,
M3TOTaBIUBATh MOJIETH MOJIEKYJ OPraHMYEeCKUX BEIIECTB JJis WLTIOCTPALMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaeHHOMY
KJIaccy/Tpynne coeluHeHuM (YriaeBOAOpPOJIbI, KHUCIOPOJ M a30TcoJeprKaliue
COCJIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COCJIWHEHHUsI), J1aBaTh WM Ha3BaHHS IIO
cuctematuueckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
HA3BaHUs OTJIENbHBIX OPTraHUYECKUX BEIIECTB (ITUJICH, MPOMNUJICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeThl, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, TJIFOK03a,
bpykTo3a, Kpaxmall, HeJIIH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNISITh BUIbI XHUMHUYECKOW CBSI3UM B
OpraHUYECKUX COCIMHECHUAX (OJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILIECTB OT MX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMHUPOBAHHOCTb  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYE€CKUX BEUIECTB (METaH, 3TaH, J3TWIEH, IMPOMUJIEH, AllETUIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ], 3TaHOJ, STUJIEHTJIUKOIb,
IMIEpHH, (EHOJN, aleTallbJIeTHl, MypaBbHHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
Chipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepepaboTKU W
MPAKTUYECKOE PUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIWYECTBA MCXOMHOTO BEIIECTBA WJIM MPOJIYKTa
peaknud TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WM NPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HaYyYHOT'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUECHHUH BEUIECTB U
XUMHUYECKHUX SBJICHUM (HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJb30BaTh CUCTEMHBIE XHMHYECKUE 3HAHWS ISl TPUHSATUS pEIICHUM B



KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUN COONIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (IIpEBpaIEHUS OPraHUYECKUX BEIIECTB MIPU HArPEBAHUM, MOJTYICHUE
STUJICHA U W3Y4YEHUE €ero CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OpPTraHUYECKUX
BEIECTB, JIEHATypalus OENKOB MPU HAarpeBaHWM, IIBETHBIC PEAKIMU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKH O€30MAaCHOCTH TMpU OOpaIllleHUU C
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucy YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIHPOBATh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaIMIO, TIOTyYaeMyK U3 pPa3HBIX HUCTOYHUKOB (CpeIcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBUjia  DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpPaHEHHMsI CBOEro 3J0pOBbSl U OKPYXKAIOMIEH NPUPOMHON Cpenbl, OCO3HABaTh
OMAacCHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHUMas cMmbici mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoOBI
YMEHBIIECHUSI W TNPEAOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIsi 0OY4YaroIIUXCSl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obOo3HadeHui JI. Bpaiinsg mis 3anmvcn XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOIiass M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHA B TO3HAHUM SIBJICHUMN
npupoasl, B (HOPMHUPOBAHUM  MBIIUICHUS W KYJAbBTYPbl  JUYHOCTH, €€
(GYHKIIMOHAJIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUUYECKUX 3a7a4



1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMUYECKUH DJIEMEHT, aToMm, H3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUTIBI  XUMHUYECKUX  pEeakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsT JAUCCOIMAIIMS, OKHUCIUTENbh, BOCCTAHOBHUTENIb, CKOPOCTh
XUMUYECKOU PEaKINK, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEopHs
BJICEKTPOJIUTHYECKON Aucconumanuu, nepuoauueckuit 3axkon Jl. M. Menpgeneesa,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUs W TMPEBPAICHUS] SHEPTUU
Opy XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBICHUM, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTOIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBiieHus GOpMyJd BEIIECTB M  YpaBHEHUUW  XMMHUUYECKHX  peaKIui,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMHaK, Tami€Has
U3BECTh, HETAIIEHAs U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBA3U (KOBaJICHTHAs, MOHHAsS, METAINIMYECKAs, BOJOPOHAsI) B COCAUHEHHUSIX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANIECKOro 3akoHa [l.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, O0OBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckorn CUCTEMBI
XuMu4Yeckux 3jemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKHUE YPOBHIY, OOBSCHSITh
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUU
1o nepuoaaM u rpynmnam llepruoandyeckon cuCTEMbl XUMUYECKUX d1eMeHTOB JI. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIUYHBIX  KIJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEILIECTBAMU C MMOMOIIbIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KIIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3IUYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeIIEeCTB, TEIJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
PCaKIMy, YIacTHIO KaTajau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIMH pPa3IUIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT /10 KOHIA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJUTH PpEAKIMH, TOJATBEPHKIAIOIINE
KAUYECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbhIBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIUN TMOCPEACTBOM COCTaBIICHHUS JIEKTPOHHOTO OayiaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (mpuHuun Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO TPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Tra30B
MPU XUMUYECKUX PEaKLMsIX, MACChl BEIleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B pPEaKIUU
BEIIECTB, TEMJIOBOrO 3(P(eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MoCy/iol U JTabOpaTOpHBIM O0OpYAOBaHUEM, a TaKXKe MpaBuUiia OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M  BBINOJHITH XUMHUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpPEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB € MOMOIIBI0 YHHBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHHS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMaMm «Mertamie» U «Hemeramiabl») B COOTBETCTBHM C TpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaleHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
NPEACTaBIATh PE3ylbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GOpMyTUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YyJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJMIOAATh  TpaBWia  SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3AECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cmpicn mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPALLECHHS UX BPEAHOTO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKA;

JUisi 0OYy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
No 11/ HaumeHoBaHue pa3ie/ioB U TeM KoanvecTso yacos duexkTpoHHble (¢ poBbIE)
° n/m
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHeHuit A. M. byrieposa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
51 [IpenenbubIe YTIEBOIOPOIBI — 5
' aJIKaHBI
59 HenpenenbHble yrieBo10poabl: 6
' QJIKeHbI, AJIKa/IMEHBI, ATKIHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3
' yIJEBOIOPOIOB U UX IepepaboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunpl. KapOoHOBBIE KUCIOTHI. 7
' CnoxHble dQUpsI
3.3 VraeBoanl 3
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




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 TPUBUATIbHBIC
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, CBOWCTBA 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 MeTunoyraauen-1,3. [lonyyenue 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 yrieBOI0POIOB,
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
rasbl, He()Th U TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

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

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE
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 KUCIOTBD»

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 no pasueny

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




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMu4eckux djementoB /.M. MennaeneeBa B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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