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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 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue 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
koHuenTyanbHbie 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 pealu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOILIEHUS 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 IO XMUMHHM C Y4€TOM cCreUu(PUKH HAyKH XUMUH, €€ 3HAYeHUs 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.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT O0COOYI0 pOiib 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
NpPUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOM,
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
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
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. @OpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM MPU 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 IO 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 KIACCHYECKOM 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 COEOUMHEHUU. B Kypce OpraHM4eckol XWUMHHM MOJIYYalOT PpPa3BUTHE
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 yrjioOM 3peHuss B mpeaMere «XuUMHs» 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 BaKHEMIIHWX 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
npeamera  «XUMHS» ~ JTaHHOTO  YpOBHS  WM3Yy4YEHHUS] 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, IIO3HABAEMOCTb MPUPOAHBIX SABJICHUN IyTEM OSKCIHEPUMEHTA 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 Y4YEOHBIX JCHCTBUHM, WUMEIONMX 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 npenojaBaHus XUMHUM KaKk HAa YPOBHE OCHOBHOIO OOIIEro
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 OOJacTH 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 TIVIABHBIMHM ILEJISAMH U3YYECHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XHUMHH,
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 XHUMHYECKUX pEaKlUHi, HEoOXOAMMBIX [UIsi NpuoOpeTeHus
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 XUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TpaBUI
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 odpasoBanus. CeronHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHON TPAMOTHOCTHIO, TO €CTh CIOCOOaMU 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 00y4yarouuxcsl K yCIOBHUSIM TWHAMHUYHO 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 0OyYaromIuxcsi 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 TMO3HAaHMM XUMHH, a TaKXKe IS OLEHKU C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh 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 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOM
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 3J0pPOBbIO, a TaKKe MNPUOOPETEHHUS 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 MpeaAMETHOW 00acTu «EcTeCTBeHHO-HAy4HbBIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctapisieT 136 yacoB: 1 yac qo0aBlieH U3 YacTH,
dbopmupyemoii 06pazoBaTeIbHON OpraHU3aIueH.

B 10 ximacce — 68 vacoB (2 yaca B Heeno), B 11 kinacce — 68 yacos (2 yaca B
Henento). Ilo 1 gacy B 10-11 kmaccax mob6aBieHo W3 4actd, (GopMupyemoit
o0pa3zoBaTeIbHON OpraHu3aIue.

COJEPKXAHUE OBYUYEHUA
10 KIJACC

OPTAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYECKON XUMHUH

[IpenmeT opraHM4ecKOl XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUN HOBBIX BEIIECTB W MAaTEPUAIOB. TeOopusi CTPOCHUS OPraHWYECKUX
coenunennii A. M. bytneposa, e€ ocHOBHBIE MO0XKeHUsA. CTPYKTypHBIE (DOPMYIIBI
OpraHM4ecKux BemecTB. [omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHU4YEeCKUX COEAUHECHUSX — OJJUHAPHBIC U KPATHBIC CBA3U.



[IpencraBnenne o kiaccudukaluu opraHnueckux BeniecTB. HomeHnknaTtypa
OpraHUYECKUX COCIAMHEHUN (CUCTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BOXHEUIINX MPEACTABUTENEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHMs] BEHIECTB U HX NpEeBpalleHUN:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHWYeCKHX BEHIECTB W MaTepHajlaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJICHUE U
OMHUCaHWEe JEMOHCTPAIIMOHHBIX OIMBITOB IO MPEBPAICHUIO OPTraHUYECKUX BEIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psiag. MeTran W 3TaH —
NPOCTEUINNE TMPEICTABUTEIN QJIKAHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakiuu 3aMenieHuss W TOPEHHUs), HaXOXKJICHUE B MPUPOJE, TMOJy4YCHHE U
IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUUECKUN PsAZl. DTUJICH U MPOMUIEH —
IPOCTEUININE TMPEICTABUTEIN QJIKEHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakiu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApATAIlUU, OKHUCICHUS W
MOJIMMEPH3ALINHN ), TIOJTYUYCHHUE U TIPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetmwnOyraaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmojmMepusauuu). l[lomydeHue CUHTETHYECKOIO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEUIIMUA TPE/CTaBUTEIh AJKHMHOB: COCTaB, CTpOECHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA (peaklUMHU TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUApaTalUH,
TOPEHHUS] ), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benson: coctaB, crpoeHue, (puzMUecKue M XMMUUYECKHE CBOWCTBA
(peakuuy TaJoreHUpPOBaHUA W HUTPOBAHUS), MOJYyYCHHE U MPUMEHEHHe. 10.1yoa:
cocmas, cmpoeHue, Quauueckue U  XuMmudeckue  ceoucmea  (peaxyuu
2ANI02EHUPOBGAHUST U HUMPOBAHUS), NOAy4YeHue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTHMyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAJICKAIIMMU K
Pa3IMYHBIM KJlaccaMm.

[IpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 u IOIyTHBIE
HedTanpie Ta3pl. HedTh m €€ mpoucxoxnenune. Crocobsl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIMTHYECKUW), nupoiau3. IIpoaykTel
nepepadoTKu HePTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbII
YTOJIb ¥ IPOAYKTHI €ro MmepepadboTKH.

OKCNEpUMEHTAIbHBIE METOAbl H3YUYEHMsI BEIIECTB M HUX MPEBpPAIICHUMN:
O3HAaKOMJICHME ¢ oOpa3llaMy IUIaCTMAacC, KaydyyKOB W PE3UHBI, KOJUJICKIIHH
«Hedtp» u  «VYromp», MOAETUPOBAHHE  MOJICKYJT  YIJIEBOAOPOJIOB U



rajoreHONPOU3BOIHBIX, TPOBEACHUE MPAKTUYECKON PabOThl: MOJyYeHUE ITUIICHA
U U3y4YECHUE €TO CBOMCTB.

Pacu€rHbie 3anaum.

Bblunciendss 1o ypaBHEHHIO XWUMHUYECKOM peakiuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WM MPOJAYKTA PEAKIUH MO MU3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH ).

Kuciopoaconepxkamue opranu4ecKue CoeIMHEHHUA

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOECHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJJIAMH,
rajoreHoBOJIOpoJaMu, TOpEHHe), NpUMeHeHUue. BoaopojHbIe CBS3U MEXKIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaroMHbl€  CHOUPTHI. DTWIEHIJIMKOJIb M  TJIHMIEPUH: CTPOCHUE,
dbu3uvyeckue W XMMHYECKHE CBOHCTBA (B3aUMOJIEHCTBHE CO IIEJTOYHBIMU
MEeTaJJIaMHi, Ka4eCTBEHHAasl Peakiusg Ha MHOTOATOMHbIE CIUPTHI). [leiicTBUe Ha
Oopra"usMm 4yesoBeka. [[puMeHeHne TIIUIEpuHA U STUIICHTIIUKOJISL.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunipl U kemowusl. Dopmanpleruj, aleTAIbJIETUI: CTPOCHHE,
¢usznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpejieNibHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAsS U
YKCyCHasi KHCIIOTBI: CTPOCHHUE, (Pu3ndyecKkue U XUMUYECKHE CBOMCTBa (CBOMCTBA,
oOmue Uit Kiacca KUCJIOT, peakuus dTepru(puKainum), MoJIydeHrue U NIpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KUCT0T. MblIa KaK COJIM BBICHIMNX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Crnoxknble >QUpbl KaK MPOW3BOAHBIE KapOOHOBBIX KHUCIOT. [ uaponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomorndeckas
POJIb KUPOB.

VYrneBogsl: coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JHU- U
nonrcaxapuibl). [JIF0Ko3a — MpOCTEUIINM MOHOCAXapHl: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C
ruppokcuom meau(ll), oxuciaernne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBIICHHE, OpOYKEHUE TJIIOKO3bl), HAXOXICHUE B NPUPOJE, NMPUMEHEHUE,
ouonornyeckas posib. @orocuHTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia U
neutoao3bl.  dU3MYecKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THUAPOIU3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
MpOBEJCHUE, HAOJIIOJICHUE U ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE



CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE HTaHOJA
okcumoM Mmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPHHA C
ruapokcugom meau(ll)), anpnernnoB (OKucIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumomeicTBHE Kpaxmalia C HOJIOM),
MPOBEJICHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KHUCIOTHI.

PacuérHbie 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XWUMHUYECKOM peakinuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

AzoTcoaepxaiire OpraHuueckiue COeTMHEHHUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble opraHuyeckue coenauHeHus. duszndeckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruuyeckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS M TpPETUYHAs CTPYKTypa O€lKkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, JICHATypalusl, KaueCTBEHHbBIE PEaKIIUU Ha OCIIKHU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
HaAOJII0/IEHUE W OTMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpH
HarpeBaHUHU, [IBETHHIE PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHECHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNH, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIUKOHAEHCALIUSL.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLICHUI:
O3HaKOMJIEHHE C oOpasliaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3yYEHUU OPraHUYECKOU XMMHUU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
3aKOH, TEOPHsl, aHAJINW3, CUHTE3, KiIaccu(uKaius, MepruoIudHOCTh, HAOIIOEeHHUE,
MU3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

®usnka: MaTepusi, DSHEprus, macca, aToM, DJJIEKTPOH, MOJEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (GU3NYECKHUE BEIMYMHBI U €IMHUIIBI UX U3MEPEHHUSI.



buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dorocuHTe3, OHMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHUPHI,
(depMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMbIe, TOILIHBO,
PECYpCHI.

TexHoMOrusA: MHIEBBIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTAHHSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TMperapaThl, MaTepHallbl U3
HCKYCCTBEHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMu4eckud anemMeHT. AtoMm. SAapo aroma, W30TOMNBL. OJNEKTPOHHAs
000J104YKa. DHEPreTUYECKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[Tepuonnueckuit 3akoH U Ilepuoauueckass cucTeMa XUMHAYECKUX DJIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHAa U [leproandeckoil cUCTEMBbI
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynmaM H TEepHOaM.
3HayeHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI HEMOJSApPHAS W MOJSpHAs, MOHHAS, METaUIMYecKas). MeXaHU3MbI
oOpa3oBaHUs KOBAJCHTHONW XHMHUYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akienTtopHeiil). Bomopoanas cBsizb. BaleHTHOCTh. OJIEKTPOOTPUIATEIHHOCTb.
Crenenn okucneHus. MoHBI: KaTHOHBI U aHHOHEL.

BemiectBa  MOJIGKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PELIETKH.

[lonsTe 0 muCHEpCHBIX cHCTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHWYECKHX BENIECTB. |'€HEeTHYecKasi CBsA3b HEOPraHWYECKHUX BEIIECTB,
MNPUHAJICKAIMX K PA3JIMYHBIM KJIaccaM.

Xumuueckas  peakius. Knaccumbukammss  XMMHYECKHX — peaknuid B
HEOPraHWYECKOW M OPraHUYECKOM XHUMHUHU. 3aKOH COXPAaHECHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS Y MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUSIX.



CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTUMbIE
peakuuu. Xumuueckoe paBHoBecue. MakTopbl, BIUAOMIME HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

OnekTponauTnyeckas aucconuanus. CuibHbIE U clabble neKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
nemoHctpauus Tabnun «llepuoguyeckas cuctema xumudeckux asnemeHtos J[. .
MenneneeBay, U3ydeHUE MOJeNeld KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACIICHUE CPEbI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
POBEICHUE MPAKTUYECKOU paboThl «Biusinue paznudHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

PacuétHrie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PACUEThl C HCMOJBb30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilonoxenue HemerammoB B Ilepuoguueckon  cucreme
xumudeckux anemeHToB [I. Y. MenpaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
@du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha NpUMEpE
KHCTIOpo/ia, cephl, pocdopa u yriiepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmeponga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprmMeHeHne BaXHEMIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamisl. Ilonoxenue meramnoB B llepuoanueckoi cucremMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOECHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTasuioB. O0mme ¢usznueckue cBoicTBa MeTamuioB. CIUiaBbl METAILIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX METAJ/UIOB (HATpUM, Kalui, KaJabIIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHECHUH.

OO6mme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MEeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
M3ydeHHE KOJUIEKIMH «MeTamibl W CIUIaBbl», O0O0Pa3IOB HEMETAIJIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/lad, HAOJNIOJEHWEe M OINHUCAHHE JAEMOHCTPAlMOHHBIX U



7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THMAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U LIEJ0Yel, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHbie 3anaum.

Pacuétpl mMacchl BemecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIIU OJHO
U3 BEILECTB UMEET IPUMECH.

XuMHs ¥ )KU3Hb

Ponb xumun B o0OecrieueHUH HKOJOTHYECKOM, SHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [IoHSATHE O Hay4yHBIX METO/aX MO3HAHUS
BELIECTB M XUMHUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUIUIAX T[POMBILIIEHHOTO
NOJIyYEeHUS BaXKHEHUILINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB M MAaTEpPUAIOB: Ba)XXHEHIIUE CTPOUTEIbHBIE
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, KepaMuKa,
MaTepHalbl ISl AJEKTPOHUKH, HAaHOMATEepUasbl, OPraHMYEeCKUe W MHUHEpaJbHbIC
yI00peHus.

XvUMHS U 3I0pOBbE YEJIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30IaCHOTO KCIIOJIb30BaHUS MpenapaToB OBITOBOW XUMHUH
B IIOBCEIHEBHOM JKHU3HMU.

MexnpeIMeTHBIE CBS3H.

Peanuszamuss  MeXnpeaIMETHBIX  CBsI3€l  NpuU  M3ydyeHHMM oOwmed u
HeopraHu4ecko XxuMuu B 11 Kilacce ocyIecTBisieTcs 4epe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK W TOHATHH, SBISIIOIIUXCS
CUCTEMHBIMM ISl OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIN (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCU(pUKAIUs, I[EePUOJUYHOCTb, HaAOJIIO/IEHUE,
9KCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepus, SHEPIUs, Macca, aToM, 3JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOIl, PAHOAKTUBHOCTbD, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PM3NYECKUE BEIMUMHBI U €AMHULBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpa¢usi: MuHepabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILIHBO,
PECYPCBIL.

TexHonorus: XuMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX MaTEPUAIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IHILEBAS
IIPOMBIIIEHHOCTh,  (papMalleBTHUYECKas  MPOMBILUIEHHOCTb,  IPOU3BOJCTBO



KOCMCTHYCCKHX IIpCIapaTtoB, IMPOMU3BOACTBO KOHCTPYKIHOHHBIX MAaTCpHUaJIOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS NpeaMera «XUMHUS» Ha YpPOBHE CpEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHbBIC TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMU POCCHUICKOTO TPa)XJIAaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTUYECKON JIEITEITbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMPaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEIAOBBIX JIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOro M 0Oe3omacHoro obpasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO U  KOJUJIEKTUBHOI'O
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEHICHUH TI100aTbHBIX IPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB UM MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIIHE
IIEJJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHelnupUKy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4YeOHBbIC NeHCTBUS (ITO3HABATENbHBIC, KOMMYHHUKATUBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJbHBIC ydeOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbHBIM U
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJbTAThI ACATEILHOCTH C TTOCTABICHHBIMU LICJISIMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHATHM M YyCTAHABIWBATh WX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3ajayd, MPUMEHEHUIO PAa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUS MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEACTBA Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A€iiCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBIMIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIACOBaHUSA TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH MpejiaracMblii  aJITOPUTM JIEUCTBUU TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIMNe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, SJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YHKIMOHAJILHAS TpyIIa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BAaHUM BXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIllCHUN OpraHNYeCKUX COeIMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIIMBATh MOJIEIM MOJIEKYJI OPTaHMYECKUX BEIIECTB ISl WILTIOCTPALMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAEpIKallnue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMalbIeru, areTaabIerua, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsE M YKCYCHasl KHUCJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 H3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHuE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCyJIOl W Ja00paTOpHBIM OOOpYJAOBaHUEM, a TaKXe IpaBUiia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTAaHUYECKUX BEUIECTB MIPU HATPEBAHUH, TTOTYICHH €
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU W J1a0OpaTOPHBIM OOOpPYAOBAaHHWEM, TMPEACTABIATh PE3YIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA UBbIE OPraHU3Mbl OIPEAEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOIiass W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOMN JIJIs pelIeHUs MPAKTUYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] UCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALLICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYECHUH U O€30MacCHOM HCTIOJIb30BAHNH BOKHEHIITUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPALICHU;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCHbIM ra3, aMMHaK, TaméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJAOPOJIHAS) B COCTUHEHUSX, THUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpENeIEHHOMY Kiaccy/rpymme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONLYIO, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIMPOBATh XUMHUYECKHE PEaKIUH I10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHHUS DPEAKIMH pa3nUyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOPE», OOBEMHBIX OTHONICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBITIOJHATh XUMHUYECKHI
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIECTBAMU M JaOOPAaTOPHBIM 000PYI0BaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONYyYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpeICTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHUCTBHS Ha KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSIThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrtpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nesn 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 6
M. bytnepoBa
Hroro mo pazueny 6
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 5
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 7 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 3
24 [IpupoHbIE ICTOUHUKH YTJIEBOIOPOJIOB U 5 1
' ux nepepaboTka
Utoro no pazneny 20
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 6
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 10 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 5 1




Hroro no pazgeny 21
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 10
Wroro mo pazueny 10
Paszgea S. BoicokomMoJiekyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 11
Hroro no pazneny 11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenTtoB /1. 1. Menneneesa
19 Crpoenue BemiectBa. MHOTOOOpasme 17 1
BEIIIECTB
1.3 XUMHUYECKUE pPEeaKIInU 14 1 1
Hroro mo pazgeny 34
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemerans 1
53 CBs13b HEOPraHMYECKUX U OPTraHUYECKHUX 10 1
BEILIECTB
Utoro no pazneny 25
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 9
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

[IpenMeTr opraHnYeCcKON XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HaYEHUE

Teopust CTpOEHUSI OPraHUYECKUX
coenuHeHuit A. M. byrneposa,
CTPOEHHUE aToMa yIrjIepoJa.

OCHOBHBIE TIOJIOKEHUS TEOPUHU
CTPOCHHS OPTaHHUYECKHUX
COECIUHEHU.

H3omepsl. Buabl uzomepunu.

[IpencraBnenue o Kiaccuduxanuu
OpraHMYECKUX BEIIECTB.
Howmenknarypa
(cucremaTnyeckas) u
TPUBHUAIbHBIE HA3BAHUS
OpPraHUYeCKUX BEIIECTB

Pemenue 3a1a4y Ha HaX0XACHNUE
MOJIEKYJISIPHOH GopMyIIbI




OpraHu4eCKoOro BCuIcCTBa

AJNKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

Meran u 3TaH — NpocTenIre
MPEJICTAaBUTENM aJTKAHOB

[IpakTHKyM 1O COCTaBIECHUIO
(hopmya U30MEPOB U TOMOJIOTOB
AJIKaHOB

10

(DI/I?:I/I‘-ICCKI/IG U XUMHUYCCKHUC
CBOICTBA aJIKAaHOB

11

Iukmoankaasl

12

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

13

DTWJIEH U MPOTUIIEH —
MPOCTEUIINE MPEICTABUTENN
AJIKEHOB

14

[TpakTueckast padora Ne 1.
«[lonydyeHnue sTHIIeHA U U3yYCHHE
€ro CBOMCTB)»

15

Ankaauensl. byraguen-1,3 u
MetunOyraauen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyKa U
PEe3HHBI

16

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHMS], TOMOJIOTHYECKHUM PALL.
AneTtniieH — npocTeimmin
MIPEACTABUTEND AJIKUHOB

17

HpaKTI/IKYM IO COCTaBJICHUIO




(hopMyIT ©30MEPOB U TOMOJIOTOB
AJIKUHOB

18

Boruncnenus no ypaBHEHUIO
XUMHUYecKoM peakuuu. CBolicTBa
QJIIKHOB.

19

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

20

CBoiicTBa OeH301a

21

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB, TPUHAIIIEKAIINX
K pa3JIU4yHbIM KJIaccam

22

[IpupoHbIE HCTOYHHUKHN
YIJIEBOJIOPOJIOB: IPUPOJHBIN a3 U
TOITyTHBIC He(PTSIHBIC Ta3bl, HEPTh
Y TIPOJYKTHI €€ mepepaboTKu

23

[IpupoHbIE UCTOYHUKHT
YIIIE€BOJIOPOIOB: TPUPOIHBIH ra3 u
MOIyTHBIC He(PTSIHBIC Ta3bl, HEPTh
Y TIPOJIyKTHI €€ epepadoTKu

24

KamenHnslit yromis u ero
nepepaboTka

25

O0600111eH1E CBEIEHUN 00
YIJIEBOJOPOIAX

26

KontponsHas pabota no pasaeny
«YTaeBOAOPOABI»

27

[IpenenbHble OAHOATOMHBIE
CIUPTBI: METAHOJ U 3TAHOJ.
Bopoponnas cBs3b




28

CaolicTBa, NOJIy4YEeHUE,
MNPUMCHCHUC OJHOATOMHBIX
CIIUPTOB

29

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH

30

CBoiicTBa, MoJIy4YeHUE,
MPUMCHCHUEC MHOI'0aTOMHBIX
CIIUPTOB

31

@eHOJI: CTPOEHUE MOJIEKYIIBI,
(buznueckue 1 XuMU4ecKue
CBOWCTBA, IPUMEHEHNE

32

Cemunap no teme «CoupThl U
(beHobI»

33

Anpaerunsl: GopManbaeTuI U
areTanbaerug. AlueTod

34

XUMHYECKHE CBOUCTBA
ANIBIETUI0OB U KETOHOB.

35

®denospopmanbaeruiHas cMoja |
ee IpUMEHEHNE

36

O,Z[HOOCHOBHBIC MpEaACIbHBIC
Kap6OHOBLIe KHCJIOTBI:
MYypaBbHHAA U YKCYCHas

37

W3omepus u cBoiicTBa
KapOOHOBBIX KUCIIOT.

38

[IpakTuyeckas padora Ne 2.
«CBoiiCTBa pacTBOpa yKCYCHOM
KHCIIOTBI»

39

CTeapI/IHOBaH H OJICMHOBAasA




KHCJIOTBI, KaK IIPCACTaBUTCIIN
BBICIIIHUX Kap6OHOBbIX KHUCJIOT

40

MpL1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JNEUCTBUE

41

CnosxHble 3¢upsl Kak
MIPOU3BO/IHbIE KAPOOHOBBIX
KUCHOT. ' HaApOIN3 CIIOKHBIX

3¢upoB

42

XKupsbr: rugponus, npuMeHeHue,
OuooruuecKas poJib KUpPOB

43

VrneBoasl: cocTas,
Kiaccuukanus.

44

Baxwueiive npeacTaBuTeNu:
TJIF0K03a, PpyKTO3a, caxaposa

45

Kpaxman u nemintono3a kak
MIPUPOTHBIE TIOJTUMEPHI

46

O0001IeHrEe U cCUCTEMATU3 AL
3HAHHH 10 TEME
«Kucnopopconepxariue
OPraHUYECKHUE COCTUHEHUSDY

47

KonTtponbHas pabota no pasaeny
«Kucnopoaconepxkariue
OpraHUYECKUEe COCTUHEHH

48

AMMWHBI: METHJIAMHWH U aHWJIHH

49

CBoiicTBa aMHUHOB, TIOJIyYEHUE,
MIPUMEHEHHUE.

50

AMUHOKHCIOTBI KaK aM(bOTepHBIe




OpPraHUYeCKUE COCAMHCHHUS, UX
OHOJIOTHYECKOE 3HAUCHUE.
Ilerrtuanl

XUMHYECKHE CBOUCTBA

51
AMUHOKHCIIOT
benku xak npupoaHbIe

52 BBICOKOMOJICKYJISIPHBIE
COCTMHEHUS

53 XUMHUYECKUE CBONCTBA OEIIKOB
I'eneTnveckas CBsSI3b MEXIY

o4 KJlJacCaMH OPraHUYeCcKUX
COoeqUHEHNN
[IpakTHKyM 1O COCTaBIECHUIO

55 YpaBHEHUW PEaKIUi U pEIICHUE
3a/a4
O06o001eHre 1 TOBTOPEHNUE TEMbI

56 «A30TcoaepxKaIye OpraHnIecKue
BEIIECTBA»
KonTponbnas pabora no teme:

57 «A30TcoaepxKaIre OpraHuIecKue
BEII[ECTBA»
OcHOBHbBIE IOHATUS XUMHH

58 BBICOKOMOJIEKYJISIPHBIX
COEUHEHNN

59 buorexnonorus

60 Knaccugukanus noauMepon

61 HckyccTBEeHHBIE U CHHTETUUECKHE

TOJIMMCEPBI




OcHoBHEIC METOJbI CHHTEC3a

6 BBICOKOMOJIEKYJISIPHBIX 1
coeauHeHui. IlmacTmacchl,
Kay4yKH{, BOJIOKHA

63 O060011IeHNEe U TOBTOPEHUE 110 1
KypCy OPraHM4ECKON XUMHH

€4 O60061enHue n HOBTczpeHI/Ie o 1
KypCy OpraHM4YecKOi XUMUU

65 Hrorosas koHTposbHas paboTa 1

66 AHanu3 KOHTPOJIBHOM paboThI

7 PesepBHbIil ypok 060611£eHI/Ie " 1
cUCTeMaTH3allus 3HaHUH

68 PesepBHbIil ypok 0606HieHI/Ie u 1
cucTeMaTH3alys 3HaHUil

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAas KOHPUTYpAIUs aTOMOB

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrtema
XUMHUYeCKnX deMeHToB J1. 1.
MeHnaeneeBa, UX CBSA3b C
COBPEMEHHOU TEOpUEN CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX DJIEMEHTOB H
WX COCIMHEHHH I10 TPyIIaM 1
nepuojiaM. 3HauYCHHUE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKUX djieMenToB .M.
MenpeneeBa B pa3BUTUH HAyKH

CrpoeHue BelecTBa. XUMUYECKast
CBSI3b, €€ BUJIBI.

BanentHocts. CTenieHb OKHCIICHUS.
BeniectBa MOJICKYJIAPHOT'O U
HEMOJICKYIIAPHOTO CTPOCHUA

HMoHHasg XMMHYECKS CBS3b U HOHHBIE
KPpUCTAJNIMYCCKUC PCUHICTKH




KopanenTHas XuUMHYECKas CBA3b.

! DNEeKTPOOTPULIBTEIILHOCTb.
Merammueckasi XuMHYeCKasi CBA3b.
8 CBolicTBa METAJJIOB H UX
npumeHenue. CriaBsl.
Bonoponnas xumudeckas CBs3b.
9 3Ha4yeHne BOJIOPOTHON CBSI3H B
MIPUPO/JIE U )KU3HU YEIOBEKa
10 O0600611eH1Ee 1 TOBTOPEHHE MaTepuaia
o TeMe
11 KonTtponpHas paboTa «CTpoeHHe
aToMa ¥ MepUOJNIECCKUI 3aKOH
12 [Tonumepsl, uxX MoIy4eHHE.
[InactmBccesl. BonokHa.
13 [TonaTHE O AMCHIEPCHBIX CHCTEMAX.
HcTrHHBIE U KOJUIOMIHBIE PACTBOPBI.
14 ArperaTHble COCTOSIHUSI BELIECTBA.
I"a3000pa3Hoe cocTosiHUE BELIECTBA.
15 3akoH ABoraapo.MospHbIi 00beM
rasos.
Bosnyx. [Ipupoansiii ras. Pemenue
16 pacyeTsIX 3a1ad.
Kunkoe u TBepa0€ COCTOSIHUE
1 BemlectBa Boaa. XKectkocTh BOJIBI.
18 Cocras BemectBa.CMmecu. MaccoBas
JI0JIsI BEILIECTBA B PAaCTBOPE.
19 Pemrenne pacueTHbIX 3a1a4.

MonsipHblii 00BbeM ra30B.




20

Pewrenne pacyeTHsIX 3a1a4 Ha
IIPUMEHEHHUE MTOHATHSL «I0JISD»

21

Krnaccudukanus XAMHYECKUX
peaknuii B HEOPraHUYECKON U
OPraHU4eCKOM XUMHUH.

22

Knaccudukanus xumuueckux
peakuuii B HEOPraHUYECKON U
OPraHU4eCKOM XUMHUH.

23

3aKOH COXpaHEHMs MacChl BEIIECTB;
3aKOH COXPaHEHUs U IIPEBPAILCHUS
SHEPTHUH NPU XUMUYECKUX PEAKIUAX

24

Ckopocrts peaknnu. Karamms.
DepMEHTHI.

25

OO6partumbie peakiui. XUMHIECKOES
paBHOBeCHE

26

[TpakTuueckas padota Ne 1.
«BnusiHEE pa3IuYHBIX (HaKTOPOB HA
CKOPOCTh XUMUYECKOM PEaKITHI

27

Pob BOJbI B XMMHUYECKUX PEAKIUSAX.
PacTtBOpBI. PacTBOpUMOCTS.
DIEKTPOIUTHYECKAs! JUCCOLMALIUS.

28

[ToHsTHE O BOJOPOHOM ITOKA3aTEIIe
(pH) pactBopa. Peakuyu HOHHOTO
oOMeHa.

29

FI/I,[[pOJ'II/IB OpTraHU4YCCKUX U
HCOPraHNYCCKUX BCIICCTB

30

OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC
pCaKkIuu.




31

Ypok-ynpaxxHEHHE B COCTABICHUU
ypaBHeHuit OBP

32

ITonsiTHE 00 37IEKTPOJIN3E PACILIABOB
U PaCTBOPOB COJIEU

33

[ToBTOpeHue u 06001ICHNE
Marepuania no reMe «XuMHU4YeCKue
peakuum»

34

KonTtponsHas padoTa no pasueny
«TCOPCTI/ILICCKI/IC OCHOBBI XUMHUN))

35

MerTauibl, UX MOJ0KEHHE B
[Iepuoaunueckoil cucreme
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O0mIne
(hm3uYecKre CBONCTBA METAJIJIOB

36

CrutaBbl METAJIJIOB.
DIIEKTPOXUMUYECKHUI P
HaNpsHKEHUN METalJIOB

37

XuMHYecKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HaTpUH, KaJui, KaJablUui,
MarHui, aJJlOMAHHAN) U UX
COEUHEHNN

38

XHUMHYECKHE CBOMCTBA XpOMa, METH
U UX COEOUHEHNN

39

XHUMHUYECKHE CBOMCTBA LIMHKA,
JKejle3a U UX COeIMHEHU

40

[IpakTuyeckas pabora Ne 2.
"Pemenue 3kcriepuMEHTAIBHBIX




3a1a4 1mo teme «MeTtamei»"

41

HemeTaminl, nX IOJOKECHHE B
[Tepuonnueckoii cucreme
XUMUYeCKnX deMeHToB J1. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

42

dusznueckue cBOMCTBAa HEMETAJIOB.

AnnoTponus HeMeTauIoB (Ha

npuMepe Kuciopoa, cepol, pocdopa

1 yTIepo/a)

43

XUMHUYEeCKHe CBOMCTBA TaJJOIeHOB,
Cephl U UX COCTMHEHUI

44

XnMH4YecKre CBOMCTBA a30Ta,
dhocdopa u ux coeTMHCHUI

45

XUMUYECKUE CBOMCTBA yriepoa,
KPEMHUS U UX COCTUHEHUM

46

[IpumeneHne BaxKHEUIINX
HEMETAJJIOB M UX COCAMHEHUN

47

O0o001Ienre ¥ cucTeMaTU3aIus
3HaHuH 1Mo TeMe «HemeTamisny.
Borurcnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUi 1
TEPMOXUMHYECKUE PACUETHI

48

[IpakTueckas pabora Ne 3.
«Pemienne 3kcnepruMeHTaIbHbIX
3aga4 no teMe "HemeTtaminr"»

49

KoHnTtponsHas pabota o Temam
«Metamae»y u «Hemetamibl




Knaccugukamus HeopraHu4eckux u

>0 OPraHU4YeCKUX COCTUHECHUM.
Heopranuueckue u opranndeckme
>1 KUCJIOTBI.
Heopranunueckue u opranndeckue
>2 OCHOBAaHHS
AMdoTepHbIe HEOpraHUYECKUE U
>3 OpraHUYECKUE COCTUHEHUSI.
54 Comu. KoMInIeKkcHBIE COJIH.
I'eneTnveckas CBSI3b MEXKITY
> KJIacCCaMH HEOPTaHMYECKUX BEIIECTB
I'eneTnveckas CBSI3b MEXIY
> KJIaCCaMH OPTaHMYECKUX BEIIECTB
57 Pemenue pacueTHbIx 3a1a4
[ToBTOpeHue u oGoOIIEeHNE
>8 Marepuana
59 KontponbHas padoTa
Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUYEeCKON 1
60 MUIIEBON 0€30MTaCHOCTH, Pa3BUTHHU
MEIHUITMHBI
[IpencraBienust 00 OOMIKUX HAYYHBIX
61 OPUHIMIAX IIPOMBIIIIEHHOTO
MOJYYEHUS] BaKHEUILINX BEIIECTB
UYenoBek B MUpE BELIECTB U
62 MaTepuaioB
63 XuUMuS B TIOBCEJHEBHOM KU3HHU




€4 Xumus u OxpaHa oKpyxaromieu
cpenabl

65 XUMUS U 3J0pPOBbE YEIOBEKA 1

66 PesepBHbIil ypok 0606II\IJ6HI/16 u 1

CUCTeMAaTH3aIlHs 3HAHUH

7 PesepBHbIil ypok 0606HieHI/Ie u 1
CUCTeMAaTH3aIlis 3HAHUH

68 PesepBHbIil ypok 0606HieHI/Ie u 1
CUCTeMAaTH3aIlis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



