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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
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
oO1ielt cTpareruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs O00yUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aMMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYUIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HMH(OpMaILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpodOjeM, IOHUCKa, aHalu3a MU
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHEro 0o01Iero oopazoBaHus, IpyU ONpPEaeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

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

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

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE JJISI Pa3JIMYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C KM3HCHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
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, HA0II0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUH TJI00aJbHBIX MPOOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUW MJI TPUHATHS TPaAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4KcIo 4acoB, OTBEAEHHBIX JIJISl U3YyUYEHUsI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Heaemo), B 11 «macce — 34 w4aca (1 wyac B Hememo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYeCKO XMMUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omMepus. XuMHUYecKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
Ba)KHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUIO OPTAHUYECKUX BEILECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HaXO0XKACHUE B NPHUPOJEC, MOIYyUYECHHE U
IIPUMEHEHHUE.

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

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

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

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



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

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

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

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTAaHU3M YEJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

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



VYrneBogpl: cocraB, KiIaccU(puUKauus ~— 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, OpOKEHHE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

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

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoMm Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJHUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIOTBHI KaKk aM(OTepHble OpraHnyeckue coeauHeHus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

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

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

BbicOKOMOJIEKYIsIpHBIE COCAMHEHUSA

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

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS 4YE€pe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKALUS, MEPUOJUIHOCTb, HAOIIOAECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

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

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

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

TexHonorus: nUIIEBbIE NPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 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 MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). 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 BEIIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
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 COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHUSX.

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

OnekTponautnyeckas aucconuanus. CHiibHBIC U clla0ble AnekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI 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
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Mertamisl. Ilonoxxenune meramnosB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJIWi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJHUYECTBY
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 oOecrieueHUU SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
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 BELIECTB U MAaTEpPUAJIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XUMUHU B 11 Kiacce OCyIIeCTBIIIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccupuKaius, I[EepUOJUIHOCTb, HAOIIOJEHNUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYCCKUE BEITMYUHBI U CIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 11O XUMUWN
HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OoOy4YaroImMUMHCS TMPOTrpaMM CpeHEero oO0mero oo6pa3oBaHUsi (JMYHOCTHBIM,
METanpeaIMEeTHbIM M TNpeaMeTHbIM). HaydHo-MeToguyeckold OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa30BaHus ABISIETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHUs BBIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAaHHUE OOYYAOIIUMHUCS POCCHMCKONW TpaKAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEAEIICHUIO;

HaJIM4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUN 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOECH
NEATENIbHOCTH LEHHOCTHO-CMBICTIOBBIMU yYCTAHOBKaMH, MPUCYIIMUMH IIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HAJIMYMEe TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTABHUTH
LIETIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMSI TpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



U HJIealaMd POCCUHCKOrO TPaKIAaHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMaMM W  TpaBWIaMH  TOBEAECHHUS,  CHOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HaHMUs, CaMOpPAa3BUTUSL M HPABCTBEHHOTO CTAHOBIIEHHUS JIMYHOCTH
00y4Jaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeAMeTa «XHUMHS» OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MNPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOTrO BOCIMTAHUS .

OCO3HAaHMS 00YYaIOIUIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH,
YBa)KEHHS K 3aKOHY U MTPaBOMOPSIKY;

OpPE/ICTaBIEHUsI O COUMAJIbHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENIBHOCTH TMpU CO3JAaHUH
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7a4, BBIITOJIHEHUH
XUMUYECKUX dIKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY H
apryMeHThI JPYTUX MPU aHAIU3E PA3TMUHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY H HAY4YHOMY HAacCJEIUI0
OTEYECTBEHHON XUMUH;

yBaXEHHUS K MPOIECCYy TBOpYECTBa B OOJACTH TEOPUU U TPAKTHUECKOTO
NPUMEHEHHS] XMUMHH, OCO3HAHUSl TOTO, YTO JOCTHKEHHS HAyKH €CTh pPE3yJbTaT
JUIMTETFHBIX ~ HAONIONCHHM, KPOIMOTIMBBIX OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpECa U II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHQOpPMAIMU O MEPEIOBBIX TOCTHXKCHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMU, CBA3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAaHHME TOCIEICTBUH ATUX
MIOCTYIIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:



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
NEeSTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  ApYyruxX BHJAX
NesITEebHOCTH;

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

MHTEepeca K MPaKTHUYECKOMY MU3YUYEHHUIO 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 XMMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

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

NOHUMAaHMS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHHSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HEOPUATUA JCWCTBHH, MPUHOCAIIMX Bped OKpPYKaloIIEH
IPUPOJTHOM cpesie, YMEHHs MPOTHO3UPOBATH HEOJATONPUSTHBIE 3KOJOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYypHI,
ombITa NEeATEeNbHOCTU HKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aAKTHBHO HPOTUBOCTOSTH HUICOJIOTHUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:



c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOMN MPAKTUKH;

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
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpoOJieM COXpaHCHHUS
PUPOTHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAQUMMOCTM XUMHUU ISl  COBPEMEHHOM
UBIIIM3AIMA: B €€ TYMAaHHCTUYECKOW HAMPaBICHHOCTH W BaXXHOH polHu B
CO3/IaHUW HOBOUM 0a3bl MaTepHAIbHOW KYJIbTYPHI, PEIICHUH TIIOOATBHBIX MPOOIeM
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'pPaMOTHOCTH: TOHWUMAHHS CYIIHOCTH METOJIOB
MIO3HAHUS, WCIOJIB3YEMBIX 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 HMEIONIUXCS JaHHBIX C LENbI0 TOJyYeHHUS
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  HENPEpPHIBHOMY OOpa30BaHUIO M
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSAM TpyAa B Pa3audHbIX cdepax nmpodeccroHaabHON
JesITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yabTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUsS» Ha
YPOBHE CPEJHETO 00111ero 00pa30BaHUs BKIIOYAOT:

3HAQYMMBbIE  JUII  (OPMHUPOBAHHS ~ MHPOBO33PECHUS  OOyJarONIUXCS
MEKIMCIMIUITMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPaKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPa M CHCHU(HUKY METOJIOB ITO3HAHUA,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIICCTBO, SHEPTHS, SBICHUE,
MIPOIIECC, CHCTEMa, HAYYHBIH (haKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHNEe, HAOIIOICHUE, H3MEPCHHE, SKCIICPUMEHT H JIPYTHE);



YHHUBCPCAJIbHBIC Y‘I€6HBI€ I[CflCTBHSI (H03HaBaTeJ'IBHBI€, KOMMYHUKAaTUBHEIC,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLIMAIIBHOM KOMIIETEHIIMH 00yYarolUXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

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

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MO3HABATEJIbHBIMU
JEeUCTBUSIMMU:

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

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

ONpeAessaTh LEJIH JESTEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ACSTEIBHOCTH C MOCTABICHHBIMU 1[EJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICTIATh XapaKTEPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aUMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE TTOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
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), BBISIBISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUYHS B paccMaTpUBAEMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJHWYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢opMmysa, ypaBHECHHE 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 HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOIO ITO3HAHUSA BEIIECTB M XUMHYECKUX
pEeaKuunii;

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



MO3HAHUS W OCHOBBI JUI1 (DPOPMHUPOBAHMSI THUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQ/JICTh HABBIKAMH CaMOCTOSITCIBHOTO ITUIAHUPOBAHUS U  TPOBEICHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOIOMATHh 32 XOJ0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYIUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIFHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHOU padoTe;

npuoOpeTaTth OMNbIT YYEHUUYECKOM HCCIEOBATEIbCKOM UM MPOCKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHHWS NPAKTHYCCKUX 3aJlad, NPHUMCHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nunpopmMaumeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HMCTOYHHUKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpEeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HENIPOTUBOPCUYHBOCTb;

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

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeICTBa Mpu pabore cC
XUMHYECKOW HHGpOpMaLMe: MPUMEHITh MEXKIpeaMeTHble (pu3nyeckue W
MaTeMaTHYECKHE) 3HAKH ¥ CUMBOJIBI, (POpMyIIbl, a00OpeBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXITaeMOM TeMbI B XOJ€ IUajora u/uin
JTUCKYCCUH,  BBICKAa3pIBaTh  WJeH, (QOPMyIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a49H;

BBICTYIIATh C MPE3CHTAIMEH PE3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOJTHCHHUH
XUMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO UCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTn3alliid y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgByajeHNe YHHBEPCAJTbHBIMHU PeryJasiTHBHBIMH AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
IESTENbHOCTh, ONpeaesas €€ Lelu M 3aJayd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JEHUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIU3a
U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHudeckass XUMUSA»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SIBJICHUU
npupoabl, B  (HOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM IS pEeIICHUS] TPAKTUYECKUX 3a1ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUN 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalléHHAas), MOJb, MOJSpHA
Macca, MOJISIpHBIM O00BEM, VYIIAEPOIHBIM CKeleT, (yHKIMOHAIbHAS TpyMIa,
paguKall, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YII€BOAOPObI,
KUCJIOPOJ M a30TCOJAEpKAIUe COCIWHEHUsS, MOHOMEpP, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)Kalllke B OCHOBE IOHUMAHMUS TNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONOTrMYECKUE CBEACHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MMPAKTUYECKOMN JEATENIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC TMPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTMHEHNM;



c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUECKYIO CHUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
dbopMyn  OpraHMYECKMX BEHIECTB U  YpPaBHEHHM XUMHUYECKHX pPEaKIHi,
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
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COCJIWHEHMsI), J1aBaTh WM Ha3BaHUS IO
cuctematuueckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
HA3BaHUS OTJICJbHBIX OPTraHUYECKUX BEIIECTB (ATUJICH, MPOMUJICH, AalleTHJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeThl, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KMCJIOTa, OJICMHOBAs KHUCIIOTa, CTEAPUHOBAS KHCJIOTA, TJII0K03a,
bpykTo3a, Kpaxmall, HeJIIH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACISITH BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUAX (OJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT MX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMHUPOBAaHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHUYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPONUJIEH, alleTHJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
IMIEpHH, (EHOJN, aleTallbJIeTHl, MypaBbHHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), WUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
Chipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepepaboTKU W
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa
peaknud TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WIH MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ]aX HAYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKHUX SBJICHUM (HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMHYECKUE 3HAHUS JJisi TPUHATHS pPEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIHSMU MO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpallieHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHHE
STUJICHA U W3Y4YEHUE €ero CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OpPTraHUYECKUX
BEIIIECTB, JICHATypalus OENKOB NMpPU HAarpeBaHWM, IIBETHBIC PEAKIUU OEJTKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MACHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO0 JKCIEepUMeHTa B (opMe 3alucy YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GOpMyJIHPOBATh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOyYaeMyK U3 Pa3HbIX HUCTOYHUKOB (CpeICcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh  YMEHHMH  cOOJIOAaTh  TpaBWJIa  DKOJIOTHYCCKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHHMsI CBOEr0 3J0POBbS U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMAas cMbici mokazarens [IJIK, moscHsaTh Ha mpuMepax CIOCOOBI
YMEHBIIECHUSI W TNPEAOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

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

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

dbopmy.
11 KJIACC

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

chOpMHUPOBAHHOCTh  TPEACTABICHHA: O XHUMHYECKOH  COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHA B TO3HAHUM SIBJICHUMN
npupoasl, B (QOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl JUYHOCTH, €€
(GYHKIIMOHAJIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUUYECKUX 3a7a4



U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUTIBI  XUMHUYECKUX  peakiuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsT JAUCCOIMAIIMS, OKHUCIUTENbh, BOCCTAHOBHUTENIb, CKOPOCTh
XUMUYECKOW PEaKIMK, XUMUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON Aucconumanuu, nepuoanyecku 3akoH . M. Menneneena,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUs W TMPEBPAICHUS] SHEPTUU
IpyU XMMHYECKUX PEaKIUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTOIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIECTB B OBITY U MIPAKTHUECKOMN JAEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUN;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
coctaBiieHus GOpMyJd BEIIECTB M  YpaBHEHUUW  XMMHUUYECKHX  peaKIui,
cucreMarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMHaK, Tami€Has
U3BECTh, HETAUIEHAs U3BECTh, MUTHEBAS CO/IA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBaJICHTHAs, MOHHAsS, METAINIMYECKAs, BOJOPOHAsI) B COCAUHEHHUSIX, THII
KPUCTAJUIMYECKOW PEHIETKM KOHKPETHOrO BelllecTBa (aTOMHAas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymie
COeIMHEHUH (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANUYECKOT0o 3akoHa [l.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, O0OBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XuMu4Yeckux 3jemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKHUE YPOBHIY, OOBSCHSITh
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUU
[0 TepuoaM u rpynmam llepruoandyeckon cUCTEMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3UYHBIX  KJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEILIECTBAMU C MMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KIIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3IUYHBIM TpU3HAKaM (YUCIY W COCTaBY pPEarupyrolnX BEIIECTB, TEILIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTallu3aTopa);

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

c(hOpMHUPOBAHHOCTh yYMEHUH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbhIBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTep CMEIICHHS] XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX NPUHIMIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Tra30B
MpU XUMUYECKUX PEAKLMIX, MACChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEMJIOBOrO 3(P(eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MIpaBUiia MOJIH30BAHUS XUMUUYECKOM
MOCy/Iol U J1TabopaTOpHBIM O00OpPYAOBaHUEM, a TaKXe MpaBUia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M  BBINOJHITH XUMHUYECKUU
AKCTIEPUMEHT (pa3iioKeHUEe MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTMOH aMMOHUS, PEUICHHE SKCIEPUMEHTAJbHBIX 3aj]a4 IO
TeMaMm «Mertamiel»y u «Hemeramibl») B COOTBETCTBUU 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 PE3YJIbTaTOB;

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

chOpMHUPOBAHHOCTh ~ YMEHMH  COOJIIOAATh  MpaBuja  DKOJOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3AECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cmpicn mokasarens [IJIK, mosicHATP Ha mnpumepax CHocoObl YMEHBIICHHUS WU
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M 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.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosiunyecTBo yacos DJIeKTPOHHbIE
Ne ni/nt Hanmenosanue paszie/ioB u KonTpoJbHbie padoThl IIpakTnyeckue padornl (ungporsie)
TeM MPOrpamMMblI Bcero o0pa3oBaTe/IbH
10-A 10-N 10-C 10-A 10-N 10-C ble pecypeb
Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYE€CKOM XUMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopust cTpOEHUS OPraHUYECKUX 3
coennHenuit A. M. bytneposa
Hroro mo pazueny 3
Paspnen 2. Yriesoaopoabl
51 [IpenenbHbIE YTI1€BOAOPOABI — 5
' aJIKaHbI
HenpenenbHbie yrieBo1opoasl:
2.2 pea YHIEROAOPOA 6 23.10. | 21.10. | 22.10
QJIKeHbI, AJIKa/IMEHBI, AJTKIHBI
2.3 ApomMaTHYEeCKHe YrieBOI0POIbI 2
[IpupoaHble HCTOYHUKU
2.4 YTJIE€BOJIOPOJIOB M UX 3 25.12. 23.12. 24.12.
nepepaboTka
Utoro no pazneny 13
Pasznea 3. Kuciopoacoaepskamue oprannyeckue coeJuHeHust
3.1 Cruptsl. DeHon 3
Anbnerunsl. KapOoHoBbie
3.2 ACTHAR. 2D 7 26.02. | 24.02. | 2502
KUCTOThl. CoKHBIE YPUPHI
3.3 VYraeBoasl 3 16.04. 14.04. 15.04.




23.04. 21.04. 22.04.

Hroro mo pazueny 13

Pa3nen 4. A3oTcoaeprkaiue opranudeckue coeMHeHUs1

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 3

Wroro mo pazueny 3

Pa3nen S. BbicOKOMOJIEKY ISIpHbIE COCIUHEHUS

5.1 [Tmactmaccel. Kayaykn. Bonokna 2

Hroro mo pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34 3




11 KVIACC

KoaunuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu¢poBbIe
Ne n/m P Konrpoasubie | IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue aromoB. [lepuoauueckuii 3akoH 1
11 Ilepnognueckas  cucteMa  XMMHUYECKUX 3
anemeHToB J[. 1. Menaeneera

19 Crpoenue BEILIECTBA. MHuoroo6pazue 4

' BEILECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1

Hroro mo pazgeny 13

Pasznen 2. Heoprannueckasi xummust

2.1 Mertanibt 6
2.2 Hemeranmbi 9 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX 5

' BELIECTB

Hroro no pazgeny 17

Pazgen 3. XuMus 1 ;KU3HbL

3.1 XUMUS U )KU3HBb 4

Hroro no paszneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos Jara usyyenus DJIEeKTPOHH
10-A 10-N1 10-C bI¢
Ne ugposbie
Tema ypoka Koutposan | I[lpakru uugp
n/m Bcero HbIE YyecKue odpa3oBarte
padoThI padoThI JIbHbIE
pecypchl
Tema 1. IIpeamer oprannyeckoii xumuu. Teopusi crpoeHust oprannyeckux coequHennii A. M. byraeposa (3 yaca)
IIpeqMeT opraHMYecKOil XUMHH, €€
1 pelt P 1 02.09. 05.09. 04.09.
BO3HMKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1 11.09 09.09. 10.09.
OCHOBHBIE ITOJIOKEHUS
IIpencraBnenue o kinaccupuKauu
opranundeckux Bemiects. HomeHnknatypa
3 P R P 1 18.09. 16.09. 17.09
(cucremarnyeckas) M TPUBHAJIbHbIE
Ha3BaHUs OPraHUYECKUX BEIIECTB
Tema 2. YraeBoaopoasl (13 yacos)
AJKaHbI: COCTaB u CTpOEHHUE,
4 . 1 25.09. 23.09. 24.09.
TOMOJIOTHYECKUH psif
Meran u  3TaH —  [pocTeiue
5 1 02.10. 30.09. 01.10.
IIPEJICTaBUTENN AJIKAHOB
6 AJNKeHBI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1 09.10. 07.10. 08.10.
OTuiaeH W MNpoNMIeH — NpocTeHmne
7 1 16.10. 14.10. 15.10.
MIPEICTAaBUTENH AJIKEHOB




[Ipaktuueckas pabora Ne 1. «IlosyueHue

8 P P . ye 1 1 23.10. 21.10 22.10.
STUJICHA U U3YUYEHUE €0 CBOMCTBY
AnKaJIueHBl. byranuen-1,3 "

9 MeTHIIOyTaIuen-1,3. [Nonmy4enune 1 06.11. | 05.11. | 05.11
CHHTETUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOECHHOCTHU CTPOCHHS,

10 TOMOJIOTUYECKHM  psii.  ANETHWIeH — 1 13.11. 11.11. 12.11.
MPOCTEUIINI TPEACTABUTEIIb AIKHHOB
BrprunciieHuss mo ypaBHEHHIO XHMHYECKOU

11 1 20.11. 18.11. 19.11.
peakiumn
ApeHbl: 0eH301 M TOJyoJ. TOKCHYHOCTH

12 1 27.11. 25.11. 26.11.
apeHoB
T'eneTnueckas CBSI3b JIEBOJOPOJIOB,

13 yr HOPOA 1 04.12. 02.12. 03.12.
MPUHAJISKANTUX K Pa3IMYHBIM KilaccaM
[IpupoaHble HMCTOYHHUKH YTIIE€BOAOPOJIOB:

14 MPUPOJIHBINA Ta3 W TOMYyTHBIE HE(TIHBIC 1 11.12. 09.12. 10.12.
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
[IpupoaHble HMCTOYHHKH YTIIEBOAOPOJIOB:

15 MPUPOJIHBIA Ta3 W TOMYyTHBIE HE(TIHBIC 1 18.12. 16.12. 17.12.
ra3bl, He)Th U IPOAYKTHI €€ nepepaboTKu
KoutponsHas abota  mo aznen

16 P P pasneny 1 1 25.12. 23.12. 24.12.
«YTaeBoaopOabI»

Tema 3. Kucsopoacoaep:kamue opranudeckue coequuenus (13 yacon)

[IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:

17 pedl 8 P 1 15.01. 13.01. 14.01
METaHOJ U 3TaHoi. BoaopoHas cBs3b
MHOroaroMHbI€ CIUPTHIL: STHUICHIIIUKOJb U

18 1 22.01. 20.01. 21.01.
TIULEPUH




19

@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHUE U 1 29,01
XUMHUYECKHE CBOMCTBA, IPUMEHECHUE o

27.01.

28.01.

20

Anperuapl: GopMaIbACTHI U alleTAIbICTH]I.

1 05.02.
AneroHn

03.02.

04.02.

21

OaHOOCHOBHBIE MPE/ENIbHBIE KAPOOHOBBIE 1 12.02
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI R

10.02.

11.02.

22

[Ipaktuueckast padota Ne 2. «CBoiicTBa 1 1 19.02
pacTBOpa YKCYCHOM KHCIIOTBD) R

17.02.

18.02.

23

CreapuHOBast U 0JIEMHOBAs KUCJIOTHI, KaK
MIPEICTaBUTENH BBICIINX KapOOHOBBIX 1 26.02.
KHCIIOT

24.02.

25.02.

24

MBIHa KaK COJINX BBICIIIUX Kap60HOBLIX 1 05.03
KHCIIOT, MIX MOTOIIee JIeHCTBHE R

03.03.

04.03.

25

CrnoxHblie 3(UpPHI KaK TPOU3BOIHEIC
KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX 1 12.03.

a¢upoB

10.03.

11.03.

26

Kupsl: runpoan3, NnpuMeHeHue,

1 19.03.
Ouosiornyeckas posb KHUPOB

17.03.

18.03.

27

VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
Baxwueline npeacTaBuTeNu: ria0K03a, 1 26.03.
bpykTo3a, caxaposa

24.03.

25.03.

28

KanMaJ'I U ICJJIKOJI03a KaK IIPUPOAHBIC
ITOJIMMECPBI

1 09.04.

07.04.

08.04.

29

KouTtposnbhast paboTa 1mo paszeny
«Kucnopoacoaepxaiine OpraHuIecKue 1 1 16.04
coenuHeHus»/ Beepoccuiickas mpoBepoydHast o

pabota

14.04

15.04.

Tema 4. A3oTcoaepxainue Opranudeckue coequHenus (3 yaca)




OO0mas XxapakTepHCTHKa a30TCOACPKALIIX

30 OpraHWYecKUX coeanHeHuii / Beepoccuiickas 1 23.04. 21.04. 22.04.
poBepoYHas pabora

31 AMUVHBI: METHUJIAMUH Y aHUJIUH 1 30.04. 28.04 29.04.
AMHHOKHCIIOTHI Kak aM(pOTEPHbIC
OpraHuveCcKue COCAMHEHHS, UX

32 ouonorudeckoe 3HadeHue. [lentuapl. benku 1
KaK MPUPOJIHBIE BBICOKOMOJICKYJISIPHBIC
COCTMHEHUS

Tema 5. BbIcOKOMOJIeKYJISIPHbIE COeIMHEHUs (24aca)

OCHOBHBIE TIOHATHS XUMHH

33 o 1 07.05. 05.05. 06.05.
BBICOKOMOJIEKYIIIPHBIX COECTHHEHUI
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 14.05. 12.05. 13.05.
[TnacTmacchl, Kaydyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoabHbI

Bcero
e padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbBI
e pecypchbl

Tema 1. Teopernueckue

ocHOBBI xumum (13 yacos)

XUMHYECKUN DJIEMEHT. ATOM. DJEKTpOHHas
KOH(uUTryparust aToMOB

1

[Tepuonnueckuii 3akoH U llepuoandeckas
cucTeMa XuUMHYeckux oanementoB J[. .
MenpeneeBa, ux CBsI3b C COBPEMEHHOM TEOpHUEN
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHYECKUX DJIEMEHTOB M HMX COCIWHEHHM IIO
rpynmnam H MEePHOIaM. 3HaueHue
MEPUOANIECKOTO 3aKOHa n CHCTEMBI
xuMmuueckux sjaemeHtoB .M. MennaeneeBa B
Pa3BUTUU HAYKH

CTpOGHI/IC BCHICCTBA. Xumudaeckas CBA3b, eé
BUJbI, MCXaHHU3MbI O6paBOBaHI/I${ KOBaJICHTHOM
CBA3U. Bonopoleaﬂ CBA3b

BaneHTHOCTE. BHCKTPOOTPI/ILI&TGJ'IBHOCTB.
CreneHn OKHUCJICHUA. BemecTBa
MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUA

Ilonsatue o JAUCIICPCHBIX CHUCTCMaAX. Hctunnsie
U KOJUIOMIHBIC PaCTBOPHI. MaccoBas gons




BEILIECTBA B PaCTBOPE

Knaccugukarms " HOMEHKJIaTypa
HEOpraHW4YeCcKux coeauHeHuil. ['eHernyeckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccudukanus XUMUYECKUX peakIuid B
HEOPraHMYECKOW M OPraHU4YEeCKOM XHWMHH.
3aKOH COXpaHEHHsI MacCChl BEIECTB; 3aKOH 1
COXpaHEHUs W TMPEBpAIICHUS DJHEPTUU TPH
XUMHUYECKUX PEAKITUIX

Ckopocth peakuuu. OOpaTUMble peaxiuu.
XHUMHUYECKOE PaBHOBECUE

10

[Ipaktnueckass padora Ne 1. «Bnusnue
Pa3IUYHBIX (dhakTopoB Ha CKOPOCTH 1
XUMHUYECKON PEaKIIUn»

11

DnekTpoauTuyeckas auccoruanus. [lonstue o
BoJIopoaHOM  Tokasarene (PH)  pactBopa.
Peaknun HOHHOTO o0OMeHa. I'maponus
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENEHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tonsitie 00 ndIEKTpPOJIM3E PpACIUIaBOB U 1
pPacTBOpOB coJieit

13

KouTtponsHas paborta o pazaeny
«TeopeTnyeckne OCHOBBI XUMUN»

Tema 2. Heoprannueckas xumus (17 gacos)

14

Meramnbl, ux noJsoxenue B Ileprnoauueckoit 1




CUCTEME XUMHYecKuX ayementoB [ H.
MenieneeBa 1 0OCOOCHHOCTH CTPOCHUST aTOMOB.
OO0mue ¢puznyecKkue CBOMCTBA METANIOB

CrnaBel METaIOB. DJEKTPOXUMHUYECKUH Pt

15 HaIpsHKEHUH METaJUIOB
XUMUYECKHE CBOMCTBA BaXKHECHMIIIMX METAJJIOB

16 (HaTpuii, KamuM, KaJbIMN, MarHUH, aTFOMUHMN)
U UX COeOIUHEHUN

17 XHWMHMYECKHE CBOMCTBA XpOMa, MEIM U HX
COCIUHCHHI

18 XuMUdecKrue CBOMCTBA ITMHKA, JKejle3a M HX
COCIUHCHHI
[Ipaktuueckass pabora Ne 2. '"Pemenue

19 AKCIIEPUMEHTAIIbHBIX 3amay 10 TEME
«Metamp»"
Hemerannsl, ux nonoxenue B Ilepuoanueckoit

20 CUCTEeME XUMHYEeCKHX »djiementoB J[. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
dusnveckue CBOMCTBA HEMETAJIOB.

21 Amtotponusi  HeMeTaUlIoB  (Ha  IpuUMepe
KHCTIOopo/a, cephl, pocdopa u yriuepoaa)

29 XUMHUYECKHE CBOMCTBA TAJIONEHOB, CEPbl U UX
COECOUHEHUN

23 XuMHYecKue CBOMCTBa a3oTa, ¢ochopa U ux
CO€OUHEHHUI

24 XUMHYECKHE CBOWCTBA YIJIEpOAa, KPEMHUS U




HUX COeIUHEHUN

25

[IpumeHeHne Ba)KHEWMIIMX HEMETAUIOB U HUX
COoeqUHEHUN

26

O000IIeHe W CHUCTEMAaTH3alus 3HAaHUH 110
TEeMe «HemeTtamie». Breraucnenus o
YpaBHEHUSAM XAMHYECKAX peakiuit Hu
TEPMOXHUMHUYECKUE PACUETHI

27

[Ipaktueckas pabora Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 3amad o TeEMe
"Hemertamnsl"»

28

KontponpHas pabora mo temam «MeTauibl» H
«HemeTamuie»

29

Heoprannueckue M OpraHM4ecKHe KHUCIIOTBHI.
Heopranunueckue n oprannyeckue OCHOBaHUS

30

AmboTepHble HEOPraHUYECKHE U OpraHUYeCcKue
COETMHEHMUSI. ['enetnueckas CBA3b
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB

Tema 3. Xumus

U KM3Hb (4 yaca)

31

Ponp xumum B obecrnedeHHH 3KOJ'IOI"PI“I€CKOI’I,
3HepFeTquCKOﬁ u HHH.ICBOﬁ 6630HaCHOCTI/I,
Pa3BUTHUH MCIUITUHBI

32

[IpencraBneHus 00 o0mux HAY4YHBIX
NPUHIMIAX  [POMBIIUICHHOTO  TMOJIyYCHHS
BaYKHEHIIINX BEIIECTB

33

Yenosek B MHUPC BCUICCTB U MATCPUAJTIOB

34

Xumus u 310pPOBLEC UCIIOBCKA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET




