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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 Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpEHEr0 OO0IIero oOpa3oBaHMs CpPEICTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MPUHLUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio 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
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3U MEXKIY
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 JKM3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSI KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOMMMHM LEIIMH U TOPUHIUIIAMU CPEAHEro oOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, TMPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUSI KOTOPBIX SIBJITIOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpelCcTaBieHnit o CcTpoeHuu BemecTB. CBeneHUs 00 H3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbI HAa YpOBHE OCHOBHOIO OOIIEro 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 U METOJOJOTUYECKUX MO3UIUMI,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKUX pEaKUUsAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HAayKaMH, PAacKpbIBAlOT €€ pOjb B IO3HABATEILHOM WU IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH MHPOPMALHIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYaroOIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXAy HOBBIMH (aKTaMd U  TEOPETHUYECKUMU
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 U COLMAIHA3ALUU
oOydJaromuxcs NPUHSTHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHpOPMAIK, HEOOXOIUMBIX /I MPUOOPETEHHUS OIbITa 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 CPEIHEr0 o01Iero o0pa3oBaHusl, MPU ONpeNeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. 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 (QopMHpOBaHME CHUCTEMbl XUMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 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 M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

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

Hapsiny ¢ atum, conep:xkarelibHasg XapaKTEpUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4eHHs, OpPUEHTHUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL pEIIEHUS 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  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY NPUHSATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3JIUYHBIX 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 O0€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BaTh
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, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUUYCCKUMHU SIBIICHUSIMU.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUS Y4YEOHBIM MpeaMeT
«XuMUsg», U3ydyaeMbli Ha 0a30BOM YpOBHE, SBIISIETCS 0053aTEbHBIM YYCOHBIM
IPEIMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHusi, cocrapisieT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o kinaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BELIECTB M HX MPEBpALICHUN:
O3HaKOMJICHHE C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IMPEBPALLCHUI0 OPTAaHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U MPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUs, TaJIOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomnyon:
cocmas, cmpoenue, Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YIriaeBOAOpPOAOB. lIpupomHeli ra3 M IIOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HUE €r0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepxkamue opranudeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usMm 4yesnoseka. [I[puMeHeHne TIIMIEepuHa U ATUIEHTJIUKOIIS.

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

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

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

Cnoxuble >QuUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

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

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

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

OKCHEpUMEHTAIbHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPHU3ALUN, CPEIHAS MOJIECKYIsIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

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

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YriIeBOABI, >KHUPHI,
(bepMeHTHI).

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

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

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4ecKkud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOINYECKOT0 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEeHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULATEIBHOCTb.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Krnaccudukanuss — XuMHUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jI0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHtoB JI. M. MeHnmeneeBa U 0COOCHHOCTH CTPOSHHSI aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uznueckue cBoiicTBa MetaiioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl moiayyeHus: MetawuioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIPOKCHUJIA aFOMUHHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUH, €CIIA OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON 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.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

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

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



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEITWYUHBI M €AUHUITBI WX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrUsA: XUMHUYECKAsl MPOMBIITUICHHOCTh, METAJUTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOT U H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS O0YYalOIMMHUCA MPOTPaMM CPEAHEro OOIIeTro
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TpeAMETHbIM). HayuHo-MeTomuueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMM CpEIHEro oOiiero oOpa3oBaHUs SIBISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
NOAXOA.

B CoOTBEeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHusl BbIICIIECHbI CIIEYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCUMCKOM TPa¥TaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOOIPEIEIICHUIO;

HaJIMYMe MOTHBAIMU K 00YUYEHUIO;

IIEJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX yOEKICHUI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOACTBOBATHCS B CBOCH JEATEIHHOCTU IIEHHOCTHO-CMBICIOBBIMH
YCTaHOBKaMU, MIPUCYIIUMU [ETOCTHON CUCTEME XUMHUUECKOT0 00pa30BaHUS;

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

JIMYHOCTHBIC PE3yJbTAThl OCBOCHUS IpeaMeTa «XUMHUS» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATEIIbHOM
NEATEIbHOCTU B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH M
UjeasaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIEeCcTBa, MPUHSATHIMH B OOIIECTBE HOPMAMHU M TIPaBHJIAMU TIOBEJCHUS,
CIIOCOOCTBYIOIIUMU TIPOIECCaM CaMOIO3HAHNUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YJaIOITXCS.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHUS TPEIMETa «XHUMHS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MPAKTUYECKOMN JESITEIEHOCTH O0YJAIOIINXCS TI0 PeaT3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00Yy4arOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;



MPECTABICHHUS O COIMATIbHBIX HOPMAaX U MPaBUIaX MEXKJIUYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESITENBHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMUHbIX
BUJIOB YUEOHOM JI€SITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHMS

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

YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUSI XUMUU, OCO3HAHUS TOTO, UTO
JTOCTHDKEHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOJEHUNM, KPOMOTIMBBIX JOKCIEPUMEHTATBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca M TI03HABAaTEIbHBIX MOTHBOB B IOJYYCHHUHM M TIOCJICAYIOIMIEM aHan3e HWHOOpPMAlUU O TEePEOBBIX
JTOCTHXKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

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

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

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

coOmIo/IeHus1 TpaBui O€30MacHOr0 OOpalleHusi ¢ BEHIECTBAMU B OBITY, TOBCEIHEBHOW JXM3HM M B TPYJIOBOH
NEeATENbHOCTH;

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

OCO3HAHUS MOCIEICTBUM U HEMPUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJIICHHS alKOT0JIsl, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOro BOCIIMTAHMS



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

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

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

YBAKEHUS K TPYAY, JIOASM TPyJla U pe3yJibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBUAYAIIBHOM TpaekTopuu oOpa3oBaHus, Oyaymied mnpodeccun u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBa;

6) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11e71ecCO000pa3HOTr0 OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIECTBOBAHUS KMU3HU HA 3eMJie;

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

OCO3HAHMSI HEOOXOJMMOCTH MCIOJIB30BAHUS JIOCTHXKEHMM XMMHH JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOI'O HENPUATHA JIEMCTBUN, MPUHOCAIIUX BPEJ OKPYKAIOIIECH MNPUPOJHOM CpENe, YMEHHUS MPOTHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEIANPUHUMAEMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HaJM4usl pa3BUTOrO 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTHYECKONW KYJIbTYpbI, ONbITA JEATEIBHOCTU 3KOJIOTMYECKON
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MpPaKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKH U OOIIECTBEHHOU
MPaKTHKY;

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



yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUIsl COBPEMEHHOM LMBWIM3aUUU: B €€ TIyMaHHCTUYECKOMU
HaIPaBJICHHOCTH U BAXKHOM POJM B CO3JAaHUU HOBOW 0a3bl MaTepUalbHON KYJIBTYpbI, PELIEHHUH TII00albHBIX MpoOsieM
YCTOMYMBOTO DPAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUUECKOM, MUIIEBOM U SKOJOTMYECKON O€30MacHOCTH, B
Pa3BUTHH MEIULIMHBI, OOECIEYEHUH YCIOBUN YCIEIIHOTO TPYyJa M KOJOTMYECKH KOM(OPTHOM MU3HU KaKJIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: OHUMAHUS CYIIHOCTHM METOJOB IO3HAHUSA, UCIIOIB3YyEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHaiu3a U OOBICHEHUS SBIICHUN OKPYXKAIOLIEro Mupa u
OPOUCXOJAIMX B HEM HW3MEHEHUHM, yMEHUs JeiaTb OOOCHOBaHHBIE 3aKIIOYEHHS HAa OCHOBE HAy4dHbIX (DAKTOB H
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJYy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIILCKOM AEATEIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY TMOJIYYEHHIO HOBBIX
3HAHHUM 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpYJla B pa3Iu4HbIX cepax mpodeccuoHaIbHOM NS TeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOEHUS YUeOHOTO MpeaMeTa « XUMuUs» Ha YPOBHE CPEJIHEro 00IIero oopa3oBaHUs
BKJIFOYAIOT:

3HauMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIHMXCA MEXKIUCHUIUTMHAPHBIE (MEXKIIpPEIMETHBIC)
oOIlieHayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHEIU(UKY METOJOB IO3HAHMSI,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPrus, sIBICHHE, MPOIECC, CUCTeMa, HAay4HbINH (axT,
MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOICHIE, U3MEPEHUE, IKCTIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC ydeOHBbIC elcTBUSA (TO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJSITHBHBIC), O0ECIICUMBAIOININE
dbopmupoBanue GHyHKIIMOHATFHOW TPAMOTHOCTH U COIIMAIEHON KOMTIETEHITNN 00YyJaronInXcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl HCMOJIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA H
YHUBEpCaJIbHbIE YUEOHbBIC IEMCTBUS B MO3HABATENBHOMN U COLIMATIBLHOM MPAKTHUKE.



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

OBJajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMH JIEHC TBUSIMH:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

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

OMPENEeNATh IEIN JEATEeNbHOCTU, 3aJiaBasl IMapaMeTpbl U KPUTEPUH HUX JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl
JESITEIHbHOCTH C MOCTABJICHHBIMU 1ICIISIMU,

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

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

yCTaHABIIMBATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSIMU;

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

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

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJICTh OCHOBAMHU METOJ/IOB HAYYHOI'O MO3HAHUS BEIIESCTB U XUMUUECKUX PEAKIIMIA;

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

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



npuoOpeTaTh OMBIT YUYEHUYECKOM HCCIIEIOBATENIbCKON M MPOEKTHOW JEATENbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMOMCKY METOJIOB pElICHUsS MPaKTHUUYECKUX 3a]ay, MPUMEHEHHUIO Pa3lIUYHbIX METOJ/OB
MTO3HAHMUS.

3) paboTa ¢ uHpopManmeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX UHOOpManuu (HAyYHO-TIOMYJSpHAsl JIUTEepaTypa XUMHUUYECKOTO
CoJIep>KaHusl, CIpPaBOYHbBIC MOCOOUs, pecypchl MHTepHeTa), aHanu3upoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
IpeACTaBICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

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

npuoOpeTaTh OMNBIT UCIOJIB30BaHUA HH(GOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TOUCKOBBIX
CHUCTEM;

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

UCIIOJIb30BaTh HAYyYHBIA $3bIK B KadecTBE CpEACTBA MNpH paboTe C XUMUYECKONW HHPOpMAlME: MPUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKne U MaTeMaTUYeCKUe) 3HaKu U CUMBOJIBI, (OpMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBiajgeHne yHUBePCATbHBIMA KOMMYHUKATHBHBIMU AeHCTBUAMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ Juajiora W/WId JTUCKYCCHUHU, BBICKA3bIBaTh WUJIEH,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4K;

BBICTYNIaTh C MPE3CHTAlMEN pe3yJbTaTOB MO3HABATEIBLHON JEATEIbHOCTH, MOJYYEHHBIX CaMOCTOSATEIBHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BHIMOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOoThI MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOTo MPoeKTa U (OPMYITHPOBATH BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX
MCCJIeIOBAHUIN MTyTEM COTIIACOBAHUS MO3UIUN B X0J1€ 00CYKICHHSI 1 0OMEHA MHEHUSIMHU.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH I€CTBUSIMU:

CaMOCTOSITEIBHO TJIAHUPOBATH U OCYIIECTBIISITH CBOIO MTO3HABATENBHYIO JIEATEIIbHOCTD, ONPEAeIisis € Lelu U 3a7auH,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTHPOBATH MpEjIaraeMblii aJTOPUTM JACHCTBUN TPU BBITIOJTHCHHUH



y4eOHBIX U HCCIEAOBATENbCKUX 3a/]ad, BbIOMpaTh HambOosee 3((PEKTUBHBIN COCOO MX PEHICHHS C YYETOM IMOTYUYEHUS
HOBBIX 3HAHMM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3ybTaThl OCBOEHUS Kypca «Oprannyeckas XuMus» OTPaxaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XMMHUYECKOM COCTaBIISIIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, POJIHU
XUMUU B TIO3HAHWM SIBJICHUN NPUPOJBI, B (GOPMUPOBAHWU MBIIIJICHUS U KYJIBTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS MPAKTHUYECKUX 3a/a4 M IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeJIE;

BJIAJICHUE CUCTEMON XMMUUYECKUX 3HAHUM, KOTOpask BKJIIKOYAET: OCHOBOIIOJATaoIINEe MOHATUS (XUMHYECKUN 3JIEMEHT,
aToM, DJIEKTpOHHasi 000JloYKa aroma, MOJEKyJia, BaJIEHTHOCTh, 3JEKTPOOTPUIATEIBHOCTh, XUMHUYECKasl CBS3b,
CTpyKTypHasi ¢popmyna (pa3BEpHYTast U COKpaIl€HHAs), MOJIb, MOJISIpHAsT Macca, MOJISIPHBIA 00BEM, YIIIEPOJIHBIN CKEJeT,
(byHKIIMOHANIbHAS TPYMINA, paluKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUMA PAJI, TOMOJIOTH, YII€BOJAOPOIbI, KUCIOPOI H
a30TCOAEPIKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U
3aKOHBI (TE€OpPUSl CTPOCHMsSI OpraHmyeckux BemecTB A. M. bByTiepoBa, 3aKOH COXpPaHEHHS MAacChbl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUW S3bIK XUMHUH; MHPOBO33PEHUYECKHE 3HAHUA, JEXKallMe B OCHOBE IMOHHMAaHUs
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (DaKTOJIOTUYECKHUE CBEJECHHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U
0€30MacHOM HCTIOIh30BAHNN BAKHEUIITUX OPTAHMUECKHUX BEIIECTB B OBITY U MIPAKTUYECKOH JCSITEIILHOCTH YEIIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHH BBISIBISITh XapaKTepHbIE TPU3HAKKA TOHSATHUH, YCTaHABIMBATh WX B3aUMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TIOHSATHUS IIPU OIMCAHWUU COCTAaBa, CTPOCHUA M IIPEBPALICHUNA OPraHUYECKUX
COCJIMHCHUI;

c(hOpPMHPOBAHHOCTh YMEHHHM HCIIONB30BATh XUMHUYECKYI0 CHUMBOJHKY JIJIi COCTABJICHHUS MOJEKYJISPHBIX M|
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (GOPMYT OPTaHMYECKHX BEIIECTB W YPAaBHEHUNW XUMHUYECKUX PEAKIUH,



W3TOTaBIUBATh MOJEIM MOJIEKYJl OPraHUYECKUX BEIIECTB JUIS WLIIOCTPAIIMU MX XUMHUUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIJIC)KHOCTh U3YUCHHBIX OPTaHUYECKUX BEIECTB MO UX COCTaBY U
CTPOEHUIO K OIpeAeIEHHOMY KJIAacCy/TpyIe COeAMHEHUI (yIriieBOAOPObI, KUCIOPOJ U a30TCOJEp)KaIllUe COEAUHEHMUS,
BBICOKOMOJIEKYJISIpHBIE COCIMHEHUS), J1aBaTh MM Ha3BaHusA Mo cuctemMatuueckol HomeHkiatype (IUPAC), a rtaxxe
MPUBOJAUTH TPUBHAIBHBIC HA3BAHUS OTJICJbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUIeH, STUJICHTJIUKOJb,
IIIMLEpUH, (eHois, GopMalbaeruja, aueTalbIeruja, MypaBbHHAas KHUCJIOTa, YKCyCHash KHUCJIOTa, OJEMHOBAas KHUCIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJTi0103a, TIUI1H);

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

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TCOPUU CTPOCHUSI Oprannueckux BemectB A. M. bytneposa miis
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTpOCHHE, (GU3HMUECKUE U XUMUUYECKHE CBOMCTBA TUIUYHBIX
Npe/ICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIEeCTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, alleTuieH, Oyraauen-1,3,
MeTwiOyTaauen-1,3, OeH30/1, METaHOJ, A3TaHOJ, STWUJICHTIUKOJb, TJIUIEpUH, (EHON, aleTajabJeru]l, MypaBbUHas WU
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0I03a, aMUHOYKCYCHAsl KUCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXTy HUMU YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (pOopMyIL;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh HICTOYHUKU YTIIEBOJOPOTHOTO ChIpbs (HE(PTh, MPUPOIHBIH Ta3, yroib),
crocoObl WX MepepabOTKH M MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MePePadbOTKY;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00béMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 MCXOJTHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHWN 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHMSI, UCTIOIb3yEeMbIX
B XMMHUU TIPH M3yYCHUU BEIIECTB W XUMUYECKUX SBICHUU (HAOIIOEHWE, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIUPOBAHUE),
MCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHWE 3HAHWS I TPUHATHS PEIMICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHSX,
CBSI3aHHBIX C BEIICCTBAMU U X MPUMEHEHUEM;



c(hOpPMHPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWia IMOJB30BAHUS XHMHUYECKOW TIOCYAOW | JIa0OpaTOPHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpalieHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSAMH IO BBHITIOJHEHUTO
1a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHU TUIAHUPOBATH M BBITIOJHATh XUMHUYECKUH SKCIEPUMEHT (IIPEBpAIICHUS OPTraHUYSCKUX
BEIIECTB MPH HarpEeBaHUH, TIOJyUYEHHE dTUJICHA U U3YYCHHUE €T0 CBOMCTB, KAUECTBEHHBIC PEaKIIUA OPTaHUIECKUX BEIIECTB,
JIeHATypaIus OCJIKOB MPU HArpEBaHUM, I[BETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHHKH 0€30MaCHOCTH
npu OOpalleHHMH C BEHIECTBAMHU M JIADOPATOPHBIM 00OPYIOBAaHWUEM, TIPEICTABIATh PE3YIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (DOpPME 3amuCH ypaBHEHHH COOTBETCTBYIOIIHUX peakiuid M (pOpMyIMpoBaTh BBIBOABI Ha OCHOBE ITHX
pe3yIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATh XMUMHYCCKYI0 HH(POPMAIHIO, TOJYyY4aeMyH M3 pPa3HBIX
MUCTOYHUKOB (CpeAcTBa MaccoBoi nHpopmanuu, THTEpHET U IpYyTUX);

chOpMUPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBHIIa SKOJIOTHUECKHU IEIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOU
NESTENBbHOCTH B IIENSX COXPAHEHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUS HA )KMBBIE OPTaHU3MBI ONPEACIIEHHBIX OPTAaHUYECKUX BEIEeCTB, MOHUMas cMbIci nokaszatens [1JIK, noscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3/ICUCTBHS HA OPraHU3M YeJIOBEKa,

IUIsE OOyYarolUXCsl C OTPaHMYEHHBIMA BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE NPUMEHATHh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHUM;

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

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUA Kypca «O01ias 1 HEOpraHU4ecKasi XUMUsD) OTPaKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O XMMHUYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KAapPTHHBI MHUPA, POIH
XAMHUHU B TIO3HAHWW SBICHUN TPUPONBI, B (POPMUPOBAHUM MBIIUICHUS W KYJIBTYpPHl JIMYHOCTH, €€ (YyHKIIMOHAITHHOU
IPaMOTHOCTH, HEOOXOIUMOM MJIsi PEIICHUS MPAKTUIECKUX 3a7a4d M IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
30POBBIO U IPUPOIHOM CpEnE;



BIIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUMU, KOTOpas BKIIFOYAET: OCHOBOIOJIATAONIMe MOHATUS (XUMUUECKUN DIIEMEHT,
aTOM, H30TOIl, S-, P-, d- 3JCKTpPOHHBIC OpPOWMTAIM aTOMOB, WOH, MOJICKYJia, MOJIb, MOJIAPHBIH OO0BEM, BaJICHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTh, CTETIEHh OKUCIICHUS, XUMHUUECKasl CBSI3b (KOBaJIEHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS ),
KPUCTAJUIMYECKasl PEIIETKA, TUIBI XMMHUUYECKUX PEAKLMH, PaACTBOP, JICKTPOJIUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHUYECCKAS
JUCCOIMALINSI, OKHUCIIMTENIb, BOCCTAHOBUTEIh, CKOPOCTh XUMUUYECKON peakIuu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsI INEKTPOJIUTHUECCKON TUCCOLMAINY, niepuoandeckuit 3akoH . M. Meneneena, 3aKOH COXpaHEHUSI MaCChl
BEIIECTB, 3aKOH COXPAHEHMsI W MPEBPAICHUS PHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK XMMHWHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX
SBJICHUH, (PAKTOJIOTUYECKHE CBEJCHUS O CBOWMCTBAX, COCTaBe, MOJYUYCHHH U OE30MaCHOM HCIIOJIb30BAHUM BaKHEHIITUX
HEOPraHUYECKUX BEIIECTB B OBITY U MIPAKTHUYECKOMN JACATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHbIE NPU3HAKW TIOHATHH, YyCTaHAaBIWBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHITHS MPU OMUCAHUN HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMHYECKYIO CHUMBOJIMKY IS COCTaBiCHUS (OPMYJ BEIICCTB H
ypaBHEHUNM XUMHUUYECKUX peakiuid, cucrematudeckyro HoMeHknatypy (IUPAC) u TpuBuanpHble Ha3BaHUSA OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Ta3, YrJE€KUCIbIA ra3, aMMHak, ramiéHas U3BECTh, HETall€Has W3BECTh, MUTHEBAs
coja, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHMH OINpEEsATh BaJCHTHOCTh W CTENECHb OKHUCJICHUS XHMHUYECKHX DJJIEMECHTOB B
COCJIMHECHUSAX PA3JIMYHOIO0 COCTaBa, BUJ XHWMHYECKON CBsI3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOpPOIHAs) B
COCIMHECHUAX, THUI KPUCTALIMYECKOW PEHmIETKH KOHKPETHOIO BellecTBa (aToOMHAas, MOJEKYJsApHasi, HWOHHas,
METAJUIMYECKAs), XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIJICKHOCTh HEOPTaHMYECKHX BEHIECTB IO HMX COCTaBYy K
OTIpeNICIEHHOMY KJIacCy/TpylIe COeAMHEHWI (TPOCThIE BEHIECTBA — METAUIBI M HEMETaUlbl, OKCHJIbI, OCHOBaHUA,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICH IMepuoaudeckoro 3akoHa J[. M. MeHmeneeBa n J1eMOHCTPHPOBATH
€r0 CUCTEMATU3HUPYIONTYIO0, O0BICHUTEIHHYIO M POTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKHUX JJIEMEHTOB |—4
nepuoaoB Ileprogudeckoit cucTeMbl XuMUYeckux 3jaemeHToB J[. M. MenpeneeBa, HCHONIB3YsS IMOHATUSA «S-, P-, d-



AJNIEKTPOHHBIE OpPOUTANINY, «IHEPIETUUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHUYECKHX
JJIEMEHTOB M HUX COCAUHEHUHM II0 mnepuojaMm U rpynnaMm Ilepuogumyeckon cuctembl XUMUYECKUX dyieMeHToB 1. .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHYECKUE CBONCTBA HEOPraHUYECKUX
BEILIECTB Pa3JWYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE TE€HETUYECKOW CBA3M MEXAY HEOPraHUYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PUIUPOBATH XUMUUECKHE PEAKIIMHU M0 Pa3TUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BEIIeCTB, TEIJIOBOMY 3(D(PeKTy peakuuu, W3MEHEHHUIO CTENeHEeW OKUCIEHUS 3JIEMEHTOB, 00paTHMOCTU
peakiyy, y4acTUIO KaTalu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUN COCTaBISATH YpPABHEHUS PpEAKIMM pa3IuYHbIX THUIIOB, TOJHBIE M COKpalI¢HHbIC
YpaBHEHHMsI peaKIMii MOHHOTO 0OMeHa, YUUThIBasl YCIOBHS, IPU KOTOPBIX 3TU PEaKlMy UIYT O KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJAMUTH PEAKIUHU, TMOATBEPKIAIONIME KAYECTBEHHBIM COCTaB pa3IMYHBIX
HEOPraHWYECKMX BEIIECTB, pACIO3HABATH OIBITHBIM I[YyTEM HMOHBI, MPUCYTCTBYIOIIWE B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHM paCKpbIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IMOCPEICTBOM
COCTAaBIICHHUS 3JIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOW pPEaKIUU OT PA3IUYHBIX (PaKTOPOB;
XapaKTep CMEIIECHNUS] XUMHUYECKOI0 PABHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpunuui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepHU30BaTh XUMUUYECKHE IMPOIIECCHI, JICKAIIUE B OCHOBE IPOMBIIUICHHOTO
MOJTyYEHUs] CEPHOM KUCIIOTHI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOLIMX HAYYHBIX MPUHLUIAX U
HKOJIOTMYECKUX MPOOJIEMax XUMHYECKOI0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIYMCIEHUS C HCIOJIH30BAaHUEM IOHATHS «MaccoBas JOJsI BELIECTBa B
pacTtBope», 00BEMHBIX OTHOLLIEHHUH Ta30B MPU XUMUYECKUX PEAKLUAX, MACChI BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WIM 00BbEMY OJTHOTO U3 YUACTBYIOLIUX B PEAKLMU BEIIECTB, TEIUIOBOTO 3P eKTa peaKkiuy Ha
OCHOBE 3aKOHOB COXPAaHEHMs MaCChl BEIIECTB, IPEBPALICHUSA U COXPAHEHUS DHEPIUH;



c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1ab0opaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpalieHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSAMH IO BBHITIOJHEHUTO
1a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHWH TUIAHUPOBATh M BBHITIOJHATH XUMHYECKHH AKCIIEPUMEHT (pa3lIoKCHHE IEepPOKCHaa
BOZIOpPOJIa B TPHUCYTCTBHM KaTajlu3aTopa, OIPEACICHHE CPEIbl PAacTBOPOB BEIISCTB C TOMOIIBIO YHHBEPCATBHOTO
WHANKATOpPA, BIMSHHWC Pa3jIUYHBIX (HAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIUW, pEeaKIiuu HWOHHOro OOMEHa,
KauyeCTBEHHBIC PEaKIUK Ha Cyiab(har-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE IKCIICPUMEHTATbHBIX
3aj1a4 o TeMaM «MeTaiutel» U «HemeTamibl») B COOTBETCTBUH C MPABHJIAMHA TEXHUKH O€30MACHOCTH MPHU OOpaIeHUU C
BEIICCTBAMU U JIAOOPATOPHBIM 000PYAOBaHUEM, MTPEACTABIATH PE3YJIbTATHl XUMUYCCKOTO SKCIICPUMEHTA B (popme 3amucu
YPaBHCHHI COOTBETCTBYIOIIUX PEAKIMK 1 (POPMYTHPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XMMHYECKYI0 HH(POpPMAIIMIO, TOJYyYaeMyH W3 Pa3HbIX
HUCTOYHUKOB (CpPEJICTBA MAaCCOBOM KOMMYHHUKAIUH, IHTEepHET U APYTHX);

c(hOpMHPOBAHHOCTh YMEHUI COOJIOATh MpaBuia KOJIOTHYECKH 11e1ec000pa3HOro MOBEACHUs B OBITY U TPYIOBOM
JESTENBHOCTH B LENSAX COXPAHEHUS CBOErO 3/I0POBbS M OKPYXKAIolled MPUPOJHOM Cpelbl, 0CO3HaBaTh OMACHOCTD
BO3/ICHCTBUS Ha >KMBBIE OPraHU3MbI ONPECIEHHBIX BEIECTB, MOHUMas cMbIch nokaszatens [1JIK, moscHATs Ha nmpumepax
CIIOCOOBI YMEHBIIECHUS U TIPEIOTBPAILICHNUS UX BPEIHOTO BO3ACHCTBHUS HA OPTraHU3M YE€I0BEKa;

JUIsi OOyYarolUXCsl C OTPaHMYCHHBIMA BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE MPUMEHATH 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB U XUMHYECKUX SBICHUM;

JUTSL CTICTIBIX M CJTA0OBHISIIIIMX OOYYAIONIUXCS: YMEHUE UCIIOIb30BaTh pebe(HO-TOUYCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucyu XuMu4decKux Gopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipeamer opraHn4ecKoN XUMHH.
https://lesson.edu.ru/04/77?class=77
11 Teopus cTpoeHUsT OpraHUYECKUX 3 1
coequuennit A. M. byrneposa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
21 [IpenenbHbIE YrI€BOIOPOIABI — 5 https://lesson.edu.ru/04/77?class=77
' AJIKaHbI
29 HenpenenbHbie yriieBo10pOIbI: 5 1 https://lesson.edu.ru/04/772class=77
' aJIKCHBI, aJIKaJIUCHBI, aJJKUHBI
23 ApOMaTHHECKHE YITIEBOIOPOIBI 2 https://lesson.edu.ru/04/77?2class=77
54 [IpupoHbIe HCTOYHUKH 3 1 https://lesson.edu.ru/04/77?class=77
' YTJIEBOJIOPOJIOB M UX TIepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
31 Crinprer. Denon 3 https://lesson.edu.ru/04/772class=77
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. ; 1 https://lesson.edu.ru/04/77?class=77
' CnoxHbie 3pUpsI
33 VrIeBoIs! 3 1 https://lesson.edu.ru/04/77?class=77



https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHnyeckue coeIMHeHus

https://lesson.edu.ru/04/77?class=77

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
: ? =
51 TMnactmaccsr. Kayayxu. Bonokia 5 https://lesson.edu.ru/04/77?class=77
Hroro mo pazgeny 2
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https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanaeckuit https://lesson.edu.ru/04/772class=77
11 3akoH u [lepuoanueckas cucrema 3 1
' XUMHYECKHX d1eMenToB JI. U.
MenneneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4 https://lesson.edu.ru/04/77?class=77
' BEILIECTB
13 XHMHUECKHE PEaKITHH 6 1 1 https://lesson.edu.ru/04/77?class=77
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
21 MeTaies 6 1 https://lesson.edu.ru/04/77?class=77
29 HeMeTamis 9 1 1 https://lesson.edu.ru/04/77?class=77
23 CBs3b HEOPraHUYECKUX U 5 https://lesson.edu.ru/04/77?class=77
' OPraHNM4YeCKUX BEIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
. ? =
31 S 4 https://lesson.edu.ru/04/77?class=77
Wroro no pazgeny 4



https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE PeCYpPChI
padoThI padoTsbI
TIpeaMeT OpraHuaecKol XMMAH, https://lesson.edu.ru/04/10?class=10
1 €€ BO3HUKHOBEHUE, Pa3BUTHE U 1 https://foxford.ru/
https://myschool.edu.ru/
3HAYCHUE
https://lesson.edu.ru/04/10?class=10
2 Craprosas K/P 1 1 https://foxford.ru/
https://myschool.edu.ru/
Teopust cTpoeHUSI OPraHUYECKUX https://lesson.edu.ru/04/10?class=10
coequuennii A. M. Byrineposa, https://foxford.ru/
e& OCHOBHBIE IIOJIOKEHIS https://myschool.edu.ru/
[IpencraBnenue o
3 KJIacCu(PUKaIUA OPraHuYeCKUX 1
BeniecTB. HomeHnkarypa
(cucremaTuyeckas) u
TPUBHUAJIBHBIC Ha3BAaHUS
OPraHMYeCKUX BEIECTB
https://lesson.edu.ru/04/10?class=10
4 AJIKaHBI: COCTaB U CTPOCHHC, 1 https://foxford_ru/
TOMOJIOTUYECKHUH PsiJT https://myschool.edu.ru/
MeTaH 1 9TaH — IpoCTeHIIme https://lesson.edu.ru/04/10?class=10
5 npeacTtaBuTeny ankaHos. JIO Nel 1 https://foxford.ru/

"N3roToBieHrEe MOIEIEH

https://myschool.edu.ru/



https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/

MOJIEKYJI YTJI€BOI0POI0B"

AJKeHBI: COCTaB U CTPOEHUE,

https://lesson.edu.ru/04/10?class=10

https://foxford.ru/

6 .
CBOIiCTBa https://myschool.edu.ru/
DTUNEH U IPOIMIIEH — https://lesson.edu.ru/04/10?class=10
7 MPOCTEUIINE MPEICTABUTENN https://foxford.ru/
https://myschool.edu.ru/
aJIKEHOB
IpaxTuueckas paora Ne 1. https://lesson.edu.ru/04/10?class=10
8 «[Tony4yeHne >THIICHA U https://foxford.ru/
. https://myschool.edu.ru/
M3y4YEHHUE €ro CBOMCTBY
Ankaauensl. byraguen-1,3 u https://lesson.edu.ru/04/10?class=10
MetuiOyraauen-1,3. INonydenue https://foxford.ru/
9 CHHTETHYECKOTO KaydyKa U https://myschool.edu.ru/
pe3unsbl. JIO Ne2 "O3nakomienue
C KOJIJIEKI[MEH KaydyKoB"
AJIIKMHBI: COCTaB ¥ 0COOEHHOCTH https://lesson.edu.ru/04/10?class=10
CTPOEHUS, TOMOJOTUYECKHI PSJI. https.//foxford.ru/
10 AueTHIIEH — NpocTeiimii https://myschool.edu.ru/
MPEACTaBUTEb ATKUHOB
https://lesson.edu.ru/04/10?class=10
11 Brrauciaenus mo ypaBHeHI/IIO https://foxford_ru/
XUMHUUYECKON peakiuu https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
12 ApeHbl: GEH30I1 U TOJTYOIL. https://foxford.ru/
TOKCMYHOCTB apEHOB https://myschool.edu.ru/
13 I'eneTndeckas cBs3b https://lesson.edu.ru/04/10?class=10

YTJIEBOJIOPOIOB,

https://foxford.ru/



https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/

MMpHUHAJICKAIIUX K PA3JIMYHBIM
Ki1accaM

https://myschool.edu.ru/

[IpupoaHbIE HCTOYHHUKHU
YIJIIEBOIOPOJOB: IPUPOIHBIN a3

https://lesson.edu.ru/04/10?class=10

https://foxford.ru/

14 ¥ [IOITyTHBIC He)TSHBIC Ta3bl, https://myschool.edu.ru/
He(PTh U IPOIYKTHI €€
nepepadoTKu
[IpupoHbIE HCTOYHHUKHN https://lesson.edu.ru/04/10?class=10
YIJIEBOJIOPOJIOB: IIPUPOIHBIN a3 https://foxford.ru/
¥l TIOITyTHBIC He)TSHBIE Ta3bl, https://myschool.edu.ru/
15 He(Th U MPOAYKTHI €€
nepepabotku. JIO Ne3
"O3HaKOMJICHHE C KOJUICKITUEH
"Hed s 1 mpoaykThl €€
nepepaboTku""
https://lesson.edu.ru/04/10?class=10
16 KonTtponbHas padoTa mo pasaery https://foxford.ru/
«YTIeBOOPOIBI» https://myschool.edu.ru/
[peenbHbIE OXHOATOMHBIC https://lesson.edu.ru/04/10?class=10
17 CIIUPTHI: METAHOJ M 3TAHOJ. https:/foxford.ru/
Bo0poIHas CBS3b https://myschool.edu.ru/
MHOroaroMHbI€ CIUPTHI: https://lesson.edu.ru/04/10?class=10
STUJIEHTIIMKOJIb U rinnepus. JIO https://foxford.ru/
18 Ne4 "KadecTBeHHAs peaKiys Ha https://myschool.edu.ru/
MHOTOaTOMHBbIE criupThl" JIO Ne5
"B3aumoielicTBHE IIIUIEpUHA C
runpokcugom meau(1l)"
19 @DeHOJI: CTPOEHUE MOJIEKYIIbI, https://lesson.edu.ru/04/10?class=10



https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10

¢bu3nvecKue 1 XUMHUYECKHE
cBoiicTBa, npumenenue. JIO Neb
"KauecTBeHHas peakuys Ha
¢denon"

https://foxford.ru/

https://myschool.edu.ru/

Anpaeruapl: GopManbIaeTHI U
aneranpaeru. Aueros. JIO Ne7
"Peakuus "cepebpsiHoro"”
3epkaia (ompeneneHue

https://lesson.edu.ru/04/10?class=10

https://foxford.ru/

https://myschool.edu.ru/

20
anpyerunHoi rpynmsl)" JIO Ne®
"B3aumoieficTBre THAPOKCHAA
meau (1) ¢ pactBopom
dbopmansaeruna (bopmanuaom) "
OJIHOOCHOBHBIE IIPEIEIbHbBIE https://lesson.edu.ru/04/10?class=10
21 KapOOHOBBIE KUCJIOTHI: https://foxford.ru/
https://myschool.edu.ru/
MypaBbHHAS U YKCYCHas
TpakTuueckas paGora Ne 2. https://lesson.edu.ru/04/10?class=10
22 «CBolicTBa pacTBOpa YKCYCHOM https://foxford.ru/
https://myschool.edu.ru/
KHCIIOTBI»
CTeapuHOBas U OJIEHHOBAS https://lesson.edu.ru/04/10?class=10
23 KHCIIOTBI, KaK MPeJICTaBUTENN Ettpsij ; fOXfO;’]d.r:,l/ duru/
BBICIITUX KaPOOHOBBIX KHCIIOT tps:fimyschool.edu.r
MbLIa KaK COJIM BRICIIMX https://lesson.edu.ru/04/10?class=10
24 KapOOHOBBIX KHCIIOT, KX MOIOIIIEE https://foxford.ru/
. https://myschool.edu.ru/
JelicTBHE
C110HbIe SQHPBI KaK https://lesson.edu.ru/04/10?class=10
25 MIPOU3BO/IHBIE KAPOOHOBBIX https://foxford.ru/

KHUCJIOT. FI/I,[[pOJ'II/B CJIOKHBIX

https://myschool.edu.ru/



https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/

3¢upoB

JKupsr: runposns, NpuMeHeHue,

https://lesson.edu.ru/04/10?class=10

https://foxford.ru/

20 OuosornyecKas posib KUpoB https://myschool.edu.ru/
VYTaeBoasl: COCTaB, https://lesson.edu.ru/04/10?class=10
97 kinaccudukanus. Baxuenmme https://foxford.ru/
IIPEICTABUTEIIN: TJIIOKO34, https://myschool.edu.ru/
¢bpykTo3a, caxaposa
Kpaxman u nemirono3a kak https://lesson.edu.ru/04/10?class=10
)8 npupoausie moymmepsl. JIO Ne9 https://foxford.ru/
"B3anMoeiicTBHe Kpaxmaia ¢ https://myschool.edu.ru/
nogom"
KonTtponpHas padoTa mo pasaery https://lesson.edu.ru/04/10?class=10
«Kucnopopconepxariue https://foxford.ru/
29 0 https://myschool.edu.ru/
praHuyecKue
coenqnuenusy/BIIP
O61wast XapaKTepUCTHKA https://lesson.edu.ru/04/10?class=10
30 a30TCOACPIKANTUX OPTAaHUYECKHUX https:/foxford.ru/
coemutenuit /BITP https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
31 AMWHBI: METHJIAMUH U aHUJIUH https://foxford.ru/
https://myschool.edu.ru/
AMHHOKHUCIIOTBI KaKk https://lesson.edu.ru/04/10?class=10
aM(pOTepHBIC OPraHUIECKUE https://foxford.ru/
32 COEIMHEHUS, X OMOJIOTHUECKOE https://myschool.edu.ru/

3gauenue. Ilentuabl. benku kak
MIPUPOIHBIE



https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/

BBICOKOMOJIEKYJISIPHBIE
coenuHeHus. JleMoHcTpanus
"JlenaTypanus OEJIKOB MPH

HarpeBanuu" JlemoHcTpanus
"LlBeTHBIC peaknuu OEIKOB"

OCHOBHBIE TTIOHSATHS XUMHHU

https://lesson.edu.ru/04/10?class=10
https://foxford.ru/

33 BBICOKOMOJIEKYIISIPHBIX 1
coeuHeHuit https://myschool.edu.ru/
OCHOBHBIE METOBLI CHHTE3A https://lesson.edu.ru/04/10?class=10
BBICOKOMOJIEKYJISIPHBIX https://foxford.ru/
coemuuenmit. [1acTMaccsl, https://myschool.edu.ru/
Kay4IyKH, BOJIOKHA.

34 1
Hemonctparms "O3HakoMIIEHHE
¢ oOpasmnamMu IpPUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH,
IJ1IaCTMAcC, KayqdyKoB"

OBIIEE KOJIMYECTBO YACOB I10 34 Beero: JI/p — 9 mrr. TU/p — 2 wir.

I[TPOTPAMME



https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=10
https://foxford.ru/
https://myschool.edu.ru/

11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE pecypcChl
padoThI padoTsbI

XUMIUECKHI STEMEHT. ATOM. https://lesson.edu.ru/04/10?class=11

DneKTpoHHas KOHPUTypanus 1 https://foxford.ru/
https://myschool.edu.ru/

aTOMOB.
https://lesson.edu.ru/04/10?class=11

Bxonnas koHTposibHas paboTa 1 1 https://foxford.ru/
https://myschool.edu.ru/

[Tepronnueckuii 3aKOH U https://lesson.edu.ru/04/10?class=11

HepnoﬂnquKaﬂ cucTeMa https://foxford.ru/

XUMHYECKHX 311eMeHToB /1. . https://myschool.edu.ru/

MeHnneneeBa, UX CBA3b C

COBPEMEHHOM TEOPHUEHN CTPOECHUS 1

aToMoB. [leMoHcTparuu: Buss

tabmmn «I[lepuoanueckas cucrema

XUMHUYECKUX djiemMenToB .M.

Meunpgeneesay

3aKOHOMEPHOCTH U3MEHEHUSI https://lesson.edu.ru/04/107class=11

CBOMCTB XUMHUYECKHX HJIEMEHTOB https://foxford.ru/

¥ MX COeIMHEHH 10 TPYIIaM 1 https://myschool.edu.ru/

nepuoaaM. 3HauYeHUE 1

MIEPUOIUYECKOT0 3aKOHA U
CHUCTEMBI XUMHUYECKUX IEMEHTOB
J.1. Menaeneesa B pa3sBUTUU
HayKd



https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/

CrpoeHue BeuiecTaa.
XumMmu4deckas CBs3b, €€ BUJIBL,
MeXaHU3MBbI 00pa30BaHUs

https://lesson.edu.ru/04/107class=11

https://foxford.ru/

https://myschool.edu.ru/

> KOBAJICHTHOM CBs13U. Bogopoanas
cBs3b. JlemoHcTpanuu: "Moaenu
KPUCTAJIMYECKUX PEeHIeTOK"
BanentHOCT®D. https://lesson.edu.ru/04/10?class=11
DNeKTPOOTPULIATETBHOCTb. https://foxford.ru/
6 Crenenb okucieHus. BemecTra https://myschool.edu.ru/
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS
[TonsiTue 0 AUCTIEPCHBIX https://lesson.edu.ru/04/10?class=11
cucteMax. MiIcTuHHBIE B https://foxford.ru/
7 KOJUIOUIHBIE PACTBOPBL. https://myschool.edu.ru/
MaccoBas 10J1s1 BENlecTsa B
pacTBope
Knaccudukanus 1 HOMEHKIaTypa https://lesson.edu.ru/04/10?class=11
HEOPraHMYECKUX COEIMHEHUIA. https://foxford.ru/
8 TeHeTHueckas CBS3b https://myschool.edu.ru/
HEOPraHMYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB
Knaccudukanus XuMuaeckux https://lesson.edu.ru/04/10?class=11
peaKiMii B HEOPraHMYECKOU U https://foxford.ru/
OpraHUYecKoil XUMHUH. 3aKOH https://myschool.edu.ru/
9 COXpaHEHUs MaCChl BEIIECTB;
3aKOH COXpaHEeHHS U
MpEeBpPAIEHUS DHEPTUU TIPH
XUMHYECKUX PEaKIHIX
10 CkopocTtb peakuuu. OOpatumble https://lesson.edu.ru/04/10?class=11



https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11

peakunu. XuMHYECKOE
paBHOBecue. [[eMoHCTpanuu:
"Paznosxxenue nepokcuaa
BOJOPOJa B IIPUCYTCTBUU
KaranuzaTtopa"

https://foxford.ru/

https://myschool.edu.ru/

[Ipaktuyeckas padora Ne 1.
«BnusHue pa3nuuHbIX GaKTOpoB

https://lesson.edu.ru/04/10?class=11

https://foxford.ru/

11 Ha CKOPOCTb XUMHYECKOi1 https://myschool.edu.ru/
peaKIum
DIIEKTPOJIUTHYECKAS https://lesson.edu.ru/04/10?class=11
auccormanus. [ToHsTHE O https://foxford.ru/
BOJIOPO/IHOM TioKasarede (pH) https://myschool.edu.ru/
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaposn3 opraHn4eckux
12 1 Heoprannyeckux Bemiects. JIO
Nel "[TpoBenenue peakuuii
nonHoro oomena" JIO Ne2 "
Omnpenenenue cpesibl pacCTBOPOB
BEIIECTB C MIOMOIIBIO
YHUBEpPCAIBHOTO HHAUKAaTOpa"
OKHCIUTETBHO- https://lesson.edu.ru/04/10?class=11
13 BOCCTAHOBUTEJILHEIE PEAKLIUH. httDSE//fOXfOFd-rU/
ToHsATHE 06 HIEKTPOIIH3E https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJIei
https://lesson.edu.ru/04/10?class=11
14 KonTtponbras padora 1o paszey https://foxford.ru/
«TeopeTndyeckue OCHOBBI XUMUN» https://myschool.edu.ru/
15 Metamnsl, UX HOJ0KEHUE B https://lesson.edu.ru/04/107class=11

IIepuoaunueckoii cucreme

https://foxford.ru/



https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/

XUMUYECKuX dneMeHToB J1. Y.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O0mIme
(u3nvecKre CBOWCTBA METAIJIOB.
Hemonctparus: "Komnexuust
"Mertasuibl U criiaBbl"

https://myschool.edu.ru/

CruraBsl METAJUIOB.

https://lesson.edu.ru/04/10?class=11

https://foxford.ru/

16 DIEKTPOXUMHYECKHUI P
N https://myschool.edu.ru/
HaIpsHKEHUN METaJIOB
XuUMHYECKHEe CBOMCTBA https://lesson.edu.ru/04/107class=11
BAXHEWUIINX METAJJIOB (HATPHIA, https://foxford.ru/
Kaluii, KaTbIuii, MATHHIA, https://myschool.edu.ru/
17 QITIOMHUHMI) U UX COETMHEHUH.
JIO Ne3 "Bzaumopnencraue
TUAPOKCH/IA ATIOMHHHMS C
pacTBOpamMu KUCJOT U 1eaoqeit"”
https://lesson.edu.ru/04/10?class=11
18 XUMHUYECKHE CBOMCTBA XpoMa, https://foxford.ru/
MEJIM M MX COCMHEHUI https://myschool.edu.ru/
XuUMHYECKHE CBOMCTBA IIMHKA, https://lesson.edu.ru/04/10?class=11
19 xKelesa U ux coeguHeHui. JIO Ned https://foxford.ru/
"KauecTBEHHbIE PEaKIHH Ha https://myschool.edu.ru/
KaTHOHBI METaJLIOB"
[paxTiueckas paGora Ne 2. https://lesson.edu.ru/04/10?class=11
20 "Pemenne 3kcriepuMeEHTAIBHBIX https://foxford.ru/
" https://myschool.edu.ru/
3a7a4 1o Teme «MeTaib»
21 Hemertannsl, UX MOJI0KEHUE B https://lesson.edu.ru/04/107class=11

IIepuoaunueckoii cucreme

https://foxford.ru/



https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10?class=11
https://foxford.ru/

XUMUYECKuX dneMeHToB J1. Y.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHUS aTOMOB.
Hemonctparmu: "O0pa3ibl
HeMmeTasuioB"

https://myschool.edu.ru/

du3nyecKkue CBOCTBA
HEMETAIUIOB. AJIIOTpONUs

https://lesson.edu.ru/04/10?class=11

https://foxford.ru/

22 HEMETAIUIOB (Ha IIpUMepe https://myschool.edu.ru/

KHCJIOpoJia, cephl, hochopa u

yriiepoja)

XUMHUECKHe CBOMCTBA https://lesson.edu.ru/04/10?class=11
23 TAOTEHOB, CePHI 1 HX https://foxford.ru/

P https://myschool.edu.ru/

XuMHYecKrue CBOMCTBA a30Ta, https://lesson.edu.ru/04/10?class=11

bochopa u X coeTUHEHUT. https://foxford.ru/
24 JlemoncTpammu "B3aumopeiicTBre https://myschool.edu.ru/

M€eIN a30THOU KHUCJIOTOU

pa3IMYHON KOHILIEHTpauu"

https://lesson.edu.ru/04/10?class=11

o5 XUMHUYECKUE CBOMCTBA ervICpoz[a, https://foxford.ru/

KpPEMHHUA U UX COCAMHECHUN https://myschool.edu.ru/

[IpumeneHne BaxxHEUIINX https://lesson.edu.ru/04/10?class=11
26 HEMETAJIJIOB M MX COCIUHECHMUIA. httDSE//fOXfOFd-rU/

JIO Ne5 "KauecTBeHHBIE PEAKIIUU https://myschool.edu.ru/

Ha aHHOHBI ¥ KATHOH aMMOHUS"

060061eHNe U CHCTEMATH3AIIS https://lesson.edu.ru/04/10?class=11
27 3HaHui Mo Teme «Hemeramney. https:/foxford.ru/

Brrunciaenus mo YpaBHCHUAM

https://myschool.edu.ru/
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XUMHUUYECKUX PEAKLIUI U
TEPMOXUMHUYECKUE PACUETEI

[IpakTtuyeckas padora Ne 3.

https://lesson.edu.ru/04/10?class=11

https://foxford.ru/

28 «Pemenune 3xcriepuMeHTaIbHbBIX
sazad 1o Teme "Hemerams" https://myschool.edu.ru/
HeopraHndeckre 1 OpraHHIecKue https://lesson.edu.ru/04/10?class=11
29 kucnoTsl. Heopranuueckue u https://foxford.ru/
https://myschool.edu.ru/
OpraHMYecKUe OCHOBAHUS
AmMdoTepHbIe HEOpraHUYECKUE U https://lesson.edu.ru/04/10?class=11
OPraHN4YeCKUe COCTUHEHUS. https://foxford.ru/
30 [eHeTHYeCKas CBSI3b https://myschool.edu.ru/
HEOPraHMYECKUX U OPraHuYeCcKUX
BEILECTB
Ponp xumuu B obecnieueHnM https://lesson.edu.ru/04/10?class=11
31 9KOJIOTUYECKOU, SHEPreTUYECKON https://foxford.ru/
¥ TIMIIEBOI GE30MacHOCTH, https://myschool.edu.ru/
Pa3BUTHH MEIULIVHbI
Hrtorosas KOHTpoJIbHASA https://lesson.edu.ru/04/10?class=11
32 pabora./KontposbHas padoTa 1o https://foxford.ru/
TemaMm «MeTamuIisDy 1 https://myschool.edu.ru/
«Hemeramb»
[IpencraBnenus 06 oOmMX https://lesson.edu.ru/04/10?class=11
33 Hay4HbIX IPUHIIMIIAX https://foxford.ru/
TIPOMBILLICHHOTO [OIY4EHHS https://myschool.edu.ru/
BAYKHEHIINX BEIIECTB
UYenosek B MUpe BELIECTB U https://lesson.edu.ru/04/10?class=11
34 MaTepHanoB. https://foxford.ru/

XuMmus u 310poBwe yenoseka. JIO
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Ne 6" M3yuenne MapKupoBOK
pa3IUYHBIX BUJIOB
MPOMBIIIJICHHBIX U

IIPOU3BOJICTBEHHBIX TOBAPOB"

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34

Bcero: JI/p — 6 mit. Il/p — 3 mT.



https://myschool.edu.ru/

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJILbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOIM
NporpamMmbl cpeaHero o0uero oopa3oBaHus

1

Teopernueckre OCHOBBI OPraHU4YECKOW XUMHH

11

CdopMupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKOU COCTaBJIIOLIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBJICHUM MPUPOJIBI, B
(GOpMUPOBAHUHM MBIIIICHUS W KYJAbTYpPbl JUYHOCTH, €€ (YHKIMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOIUMOU ISl PEHICHUs] MPAKTHMUYECKUX 3a7a4 U JKOJIOTHYECKH

000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOM cpejie

1.2

Brnanenue cucreMoil XUMUYECKUX 3HAHMM, KOTOPasi BKIIFOYAET: OCHOBOIOJIAraronue
IIOHATUSA (MOJ'IeKy.]'Ia, BAJICHTHOCTB, JJICKTPOOTPULATCIIBHOCTb, CTCIICHL OKHCIICHHA,
XHUMHYECKasl CBSA3b, MOJIb, MOJISIPHAST Macca, MOJISIPHBIH 00BEM, YTIICPOIHBIN CKEJIeT,
(yHKIMOHAMbHAS TpyMNa, paaukal, U30MepHs, U30Mepbl, TOMOJIOTHUECKUN pA,
TOMOJIOTH,  YIJIEBOJOPOJABI,  KHUCIOPOA- M  a30TCOJEp)Kalle  COCAUHEHMS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YTIIEBOIBI, KUPHI, OCIKH), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKY/ISIPHbIE COETUHEHUS); TEOPUU U 3aKOHBI (TEOPHUs
XUMHUYECKOTO cTpoeHuss ~ opranumveckux  BemectB  A.M.  byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMUH, (AKTOJOTMYECKUE CBEICHHUS O
CBOMCTBaX, COCTaBe, IOJY4YEHHH U OE30MaCHOM HCIOJIB30BAHUM BaXKHEHIINX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN NEATEIbHOCTU

YCI0BCKa

1.3

ChopmupoBaHHOCTh yMEHUN  BBISBIATH XapaKTepHble MPHU3HAKU  TOHATHUH,
yCTaHaBIMBAaTh MX B3aHMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA IPU

OIIMCAaHUHU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OPraHu4YCCKuX COCI[I/IHCHI/Iﬁ

1.4

chOpPMUPOBAHHOCTh ~YMEHUW  HCIOJNB30BaTh XUMHUYECKYI) CHUMBOJHKY IS
COCTaBIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, coOKpaméHHo) popmy
OpPraHUYECKUX BEIIECTB M YPABHEHHM XUMUYECKHX PEaKI[Nil, H3rOTaBINBATh MOJICIH
MOJIEKYJl OPraHMYeCKUX BEUIECTB I WJUIIOCTPAllMA HUX XUMHUYECKOTO U

MMPOCTPAaHCTBCHHOI'O CTPOCHUA

1.5

ChopMUpOBaHHOCTh ~YMEHUH  YCTAHABIMBATh  MPUHAIIEKHOCTh  M3YUYEHHBIX
OPraHMYECKUX BEUIECTB II0 MX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY KIAcCy
(rpynme) coenuHeHUH (YriIeBOJOPOJIbI, KMCIOPO M a30TCOJIepXKallue COeUHEHNS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs), JaBaThb MM Ha3BaHUSA 110 CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)




1.5

CdhopmMupoBaHHOCTH YMEHUS OMPEIEISITh BUIBI XUMUYECKOUN CBSI3H B OPraHUYCCKUX

COEIMHEHUAX (OIMHAPHBIE U KPAaTHBIE)

1.6

ChopMUPOBaHHOCTh ~ yMEHHSI IPUMEHSTH:  IOJOXKEHUS  TEOPHH  CTPOCHHS
opranuueckux BemiecTB A.M. BbyrnepoBa 1 0ObSICHEHHS 3aBUCHMOCTH CBOICTB

BCIICCTB OT UX COCTaBa U CTPOCHH; 3aKOH COXPAaHCHUA MAaCChl BCHIECCTB

VYraeBomopoasl.  Kucnopojaconepkamme W a30TCOACpIKAIIME  OPraHUMYESCKUE

COCIMHEHUS. BBICOKOMOJIEKYIISIPHBIE COEMHEHUS

2.1

ChopMUpOBaHHOCTh yMEHHI MPHUBOJUTH TPUBHAIBHBIC HA3BAHUS OTIEIBHBIX
OpPraHUYeCKUX BEIIECTB (ITWIJICH, MPOTMJICH, alleTUJICH, STHJICHTIIMKOJb, TIIHIEPHH,
¢benon, dopManbaerua, areTanblIeru], MypaBbHHAs KHCIIOTA, YKCYCHas KHCIOTa,
OJICMHOBAasl KHCIIOTA, CTEapUHOBas KHUCIIOTA, TIJIOKO3a, (PYKTO3a, Kpaxmad,

LEJUTI0J103a, TIIUIIVH)

2.2

ChopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NICCKHE H
XUMHUUYCCKHUC CBOI\/'ICTBa THUITNYHBIX HpeHCTaBHTeHeﬁ pa3J’II/I'-IHBIX KJIaCCOB
OpPraHWYECKUX BEIIeCTB (METaH, dTaH, STUJICH, NIPOIWICH, alleTHiieH, OyraaueH-1,3,
MeTuioyTaaueH-1,3, 6eH30, METaHOJ, 3TaHOJ, STUJICHTIINKOIb, TIUIEPHH, (HEHOT,
areTalbJeTH]l, MypaBbHHAS U YKCYCHAsl KUCIIOTHI, TJIFOK03a, KpaxMal, IeJUII0J03a,

AMUHOYKCYCHAs KHCIIOTa)

2.3

ChopmupoBaHHOCTh yYMEHMSI HWILUIIOCTPUPOBATh T'E€HETHUECKYI0 CBS3b MEXIY
TUNUYHBIMU  TPEJCTABUTENSIMUA  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB

YpaBHCHHUAMHU  COOTBETCTBYIOIIUX XHMHYCCKHX peaKunﬁ C HCIIOJIB30BAaHHUEM

CTPYKTYPHBIX (hOpPMYIT

2.4

ChopMUPOBaHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOUHUKH YIIIEBOJAOPOIHOTO CHIPHSI
(HedTh, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI HMX IMepepabOTKH M TPAKTUIECKOE

MIPUMEHEHHE MTPOJYKTOB MepepadoTKu

XUMHUA U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh YMEHHMI BIaJeTh CHCTEMOW 3HaHUN 00 OCHOBHBIX METOJaX
HAay4yHOTO TO3HAHMS, WCIOJNb3yeMbIX B XUMUU TMPH M3YyYECHUH BEUIECTB U
XUMHYECKUX sIBIIEHUHN (HAOMI0JeHNE, U3MEpPEHHEe, SKCIIEPUMEHT, MOJEIMPOBAHHUE),
WCIOJIb30BAaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHWUS JJs TMPUHITHS pEHICHUHA B

KOHKPCTHBIX JKU3HCHHBIX CUTYAlUAX, CBA3aHHBIX C BCIICCTBAMHA U UX IIPUMCHCHUCM

3.2

ChopmupoBanHOCTE yMeHUW COOMIOAATh TpaBWJIa TOJIB30BAHUS XUMUYECKOU
nocyaod u JabopaTopHbIM OO0OpYIOBaHHMEM, a TakXKe MpaBuiIa oOpalleHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HMHCTPYKIMSMH MO BBIMOJTHEHUIO J1a00PATOPHBIX

XUMHWYCCKHX OIIBITOB

3.3

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAHUPOBATH U BBIINIOJIHATD XAMUYECKUM OKCIICPUMCHT

(npeBpameHHﬂ OpraHn4YeCKuX BCIICCTB IIPU HAI'pCBaHUH, TOJYYCHHUC OTUJICHA H




U3y4YEHUE €ro CBOWCTB, KAUECTBCHHBIC PEAKIUU OPraHMYECKUX BELIECTB,
JieHaTypanus OeJIKOB IPH HarpEeBaHUH, LIBETHBIC PEaKIK OEIKOB) B COOTBETCTBUU C
NpaBUJIAMH TEXHHKH O€30MacHOCTH IMpH OOpalleHHH C BEIIeCTBAMH U
7a00opaTOpHBIM ~ 00OpYJOBAaHWEM;  MPEICTABIATh  PE3YIbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3almUCH yPaBHEHWH COOTBETCTBYIOIIMX pEAKIHHA U

(dhopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIhTAaTOB

3.4

ChopMupoOBaHHOCTh YMEHHUI MPOBOIUTH BBIUYUCICHUS M0 XUMUYECKUM YpaBHEHHSIM
(Maccel, 00bEMa, KOMMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTa PEAKLIUU TI0
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX BEIIECTB HIIU

MIPOJIyKTOB PEaKI1N)

3.5

CpopMHUpPOBAHHOCTH  YMEHHI KPUTHYECKU aHaJIU3UPOBATH XUMHUYECKYIO
nH(popMalKio, TOJIYy4aeMyl U3 Ppa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM

uHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CdhopMHpoOBaHHOCTh YMEHHI COOJIO/IATh MPaBUiIa SKOJOTUIECKH IIEIeCO00pa3HOTOo
IIOBCICHUS B 6I)ITy n pr}IOBOfI JACATCIIBHOCTH B LCIIAX COXPAHCHUSA CBOCTO 3/10POBbS
Y OKPY)KAoIIeH MPUPOJJTHOMN Cpeiibl, 0CO3HABATH OMMACHOCTHh BO3JICHCTBHUS Ha JKHUBHIC
OpraHru3MbI onpeneﬂéHme OpraHn4Y€CKUX BCHICCTB, IMMOHUMAsA CMBICII IMOKa3aTeId
I[TJIK (mpenenpbHO AOMYCTUMON KOHIIGHTpAIlMM), MOSICHATh HA MPHUMEpPAxX CIOCOOBI

YMCHBIICHUA U ITPEAOTBPALICHHA UX BPECAHOT'O BOSﬂGﬁCTBHH Ha OpraHus3M 4€JI0BCKa

11 KIJACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nNpeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeiHero 001ero ooOpa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMUMHUH

1.1

Brnanenue cuctemMoil XuMHUUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraromime
MOHATHS (XMMHYECKHH 3J€MEHT, aToM, JJIeKTPOHHas 000j0YKa aroma, S-, p-, O-
3JIEKTPOHHBIE opOuTanu aTOMOB, HOH, MOJIEKYa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMHYECKasi CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIN O00BEM, KpUCTAaJUIMYecKas pemETKa, THIbl XMMHUYECKHX peaKiui
(OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE, IK30- U SHAOTEPMHUYECKUE, PEAKIIMA HOHHOTO
oOMeHa), pacTBOp, AMEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHUECKAS UCCOIHAIINS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTH XUMHUYECKOM pEaklMHh, XHMHUYECKOE
paBHOBECHE); TEOpPUHM U 3aKOHBI (TEOPHS DIEKTPOJUTHYECKON UCCOLMAINH,
IMepuoanueckmit  3akoH J[.MI. MennueneeBa, 3aKOH COXpaHEHHS  MAacchl),

3aKOHOMCPHOCTH, CHUMBOJINYECKUN SI3BIK XUMHHU, (I)aKTOJ'IOF NYCCKHUE CBCIACHUA O




CBOWCTBaX, COCTaBe, TIOJIYYCHHH U OC30MACHOM HCIOIb30BAHUN BaKHEHIIINX

HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON IS TETHbHOCTH YEIOBEKA

1.2

ChopMUpOBaHHOCTh YMEHHUH BBISBIIATH XapaKTEPHbIE NPH3HAKH WU B3aUMOCBS3b
W3YYEHHBIX IIOHATHW, IPUMEHATH COOTBETCTBYIOIIME TIOHATUS INPH OIMCAHUU
CTPOCHMSI M CBOWCTB HEOPraHMYECKUX BEIIECTB M HUX IPEBPALCHUN; BBISBIIATH
B3aMMOCBSI3b XUMHUYECKHX 3HAHMM C NOHATUSAMHU M MNPEICTABICHUAMM JPYIHX

C€CTCCTBCHHOHAYYHBIX IPCAMETOB

1.3

BJIaI[eHI/Ie OCHOBHBIMM MCTOJAMH HAYYHOT'O IIO3HAHMA BCHICCTB W XUMHWYCCKUX

sIBJICHUH (HaOII0/IeHNe, U3MEpPEHUE, SIKCIIEPUMEHT, MOICIIMPOBAHHUE)

14

ChopmMupoBaHHOCTh YMEHHMI ONpPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMHUYECKUX DJJIEMEHTOB B COCIUHEHUAX pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOH
CBsA3M (KOBaJICHTHAs, MOHHAs, METAJJINYECKas, BOJOPOJHAsA) B COEIMHEHUSX, THII
KPUCTAJIMYECKOH pEIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYyJspHas,

MOHHasl, MEeTa/NInYecKas)

1.5

ChopmupoBaHHOCTE YMEHUN OIpENessaTh XapakTep cpeAbl B BOJHBIX PacTBOpPax

HEOPraHWYECKUX COCTMHEHU

1.6

ChopMHpPOBAaHHOCT YMEHHS KJIACCUPHUIIUPOBATH XHUMHUYECKHE PEAKIHH TI0
pa3IM4YHBIM TMpHU3HAKaM (YHCITY M COCTaBy pPEardupyroluX BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENeHEH OKHCICHHUS DJIEMEHTOB, OOpaTHUMOCTH

PEaKIMH, YIaCTHIO KaTajan3aTopa)

1.7

CdopMHUpOBaHHOCT, YMEHUN COCTAaBJSATh YPaBHEHMsI PEAKIMA Pa3IUYHBIX THIIOB,
MIOJIHBIE U COKpAlllEHHbIE YpaBHEHUS peakluii HOHHOTO 0OMeHa, YYUThIBasl yCIOBUS,

IIpHU KOTOPBIX 5THU p€aKIHUU UAYT 10 KOHIA

1.8

ChopmupoBaHHOCTH ~ yMEHUH  NOPOBOAMUTH  PEAKIIHH, MOITBEP K IAIOLIUE
KAueCTBEHHBIH COCTAaB pa3IMYHbIX HEOPraHWYECKHX BEILIECTB, pACIO3HABaTh
OTBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX

BCIICCTB

1.9

CdopmupoBanHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb OKHUCJIHUTENBHO-
BOCCTAaHOBHUTEJILHBIX PEAKIM MOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO OanaHca

3TUX pEaKIUU

1.10

ChopmupoBaHHOCTE YMEHHII OOBACHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU

peaKknuu OT pa3JIMYHBIX (I)B.KTOpOB

1.11

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OOBSACHSITH XapakKTep CMCHICHUA XHUMHUYCCKOI'O

PaBHOBECHA B 3aBUCUMOCTH OT BHCIIHETO BO3JCHCTBUSA (HpI/IHI_[I/IH Jle LHaTenbe)

O6H.Ia$I " HCOPraHUYCCKaAsA XUMUA

2.1

CchopmMupoBaHHOCTh yMEHHMH packpbiBaTh cMblch Ilepuonuueckoro 3akona JI.U.

MeHngeneera u ACMOHCTPUPOBATL €0 CUCTCMATHU3UPYIOLIYIO, O6’L${CHI/ITCJ'H:HyIO n




MPOTHOCTUYECKYIO (PYHKLIUU

2.2

ChopMUpOBaHHOCTh YMEHHUH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHMUYECKUX 3IIeMEeHTOB 1—4 nepuonoB Ilepuoanueckoil CUCTEMBI XUMHYECKHX
anemenToB JI.MI. MenzeneeBa, HCHOJB3ys MOHITUS «S-, P-, 0-dJICKTPOHHBIC
opOUTaNMy», «IHEPreTUYECKHE YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHUYECKHX DJIEMECHTOB U WX COGI[I/IHGHI/Iﬁ o rmnepuogaM Hu rpymiam

IIepnoanueckoii cucremsl xumudeckux anemeHToB .M. Menneneesa

2.3

ChopmMupoBaHHOCTE YMEHHM XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYCCKUE
CBOWCTBA HEOPraHMYECKHX BEIIECTB  PA3IMUHBIX  KJIACCOB, TOJTBEPXKIAThH
CYIIIECTBOBAaHUE TEHETUYECKOW CBS3M MEXKIy HEOPraHMYEeCKHMMHU BEIIECTBAMU C

IIOMOIIIBIO ypaBHCHI/Iﬁ COOTBETCTBYIOIINX XUMHWYCCKUX peaKquI

24

CpopMHUpPOBAaHHOCTP YMEHHMI YCTAaHABIWMBATh MPUHAAJICKHOCTh HEOPraHMYECKUX
BEIIIECTB M0 UX COCTAaBYy K OMpeneaEHHOMY Kiaccy (TpyIe) coeauHeHnn (TpoCThie
BEIICCTBA — MCTAJIJIbI U HEMECTAJIJIBI, OKCHAbI, OCHOBaHHs, KHCIIOTHI, aM(i)OTepHBIe

TUAPOKCUIBI, COJTH)

2.5

CpopMHpPOBAaHHOCTP yYMEHHM HMCIOJIb30BaTh XUMHYECKYH) CHUMBOJUKY IS
coctaBieHuss (HOpMyn  BEIMIECTB U  YpaBHEHUHW  XUMHUYECKUX  PEaKIIHi,
cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIeCTB (yrapHblidi ra3, VIJIEKHCIbIM Ta3, aMMHak, ramiéHas

W3BECTb, HETalEHasi U3BECTh, MUThEBAsl COJA, MUPUT U APYTHUE)

2.6

CdopMHUpOBaHHOCT, YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHYECKHE
CBOWCTBA HEOPraHMYECKUX BEIICCTB  pAa3JIMYHBIX  KJIACCOB, MOJTBEPKIAThH
CYIIECTBOBAaHHE T'€HETHYECKON CBS3M MEXAYy HEOPraHUYEeCKUMHU BEIICCTBAMHU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIIMX XUMHWYCCKUX peaKquI

2.7

ChopmupoBaHHOCTH YMEHH IIAHUPOBATH U BBIMOJIHATH XUMUUYECKUN SKCIIEPUMEHT
(paznokeHue NEpoOKCHUIa BOJOPOJA B MPUCYTCTBUU KaTalU3aTopa, OINpeaeeHHe
Cpelbl PacTBOPOB BEIIECTB C MOMOINBIO YHUBEPCAIBLHOTO WHIAMKATOPA, BIIHMSHHE
pa3nUYHbIX (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW peaKIHH, peakluud HOHHOTO
oOMeHa, KaueCTBEHHbIE peakiuu Ha cyiabdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHHUS, PELICHHE SKCIEPUMEHTANbHBIX 33Jau Mo TeMaM «MeTamiby u
«Hemeramnel») B COOTBETCTBUM C TMpaBUJIaMH TEXHHKH O€30MaCHOCTU TMpH
oOpallleHHd C BeleCTBaMU U JIa0OpaTOPHBIM OO0OPYIOBAHHEM; IMPEACTABIAThH
pe3ynbTaThl  XMMHYECKOTO0 OKCIIepUMEHTa B  (GopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid u (QOopMyIHpOBaTH BBIBOJBI HAa OCHOBE JTHUX

pe3ynbTaToOB

2.8

ChopmupoBaHHOCTE yMEHUW COONIOAATh TpaBWJIa TOJB30BAaHUS XUMUYECKOU
nocyaod u JabopaTopHBIM OOOpyIOBaHMEM, a Takke MpaBwia oOpalieHus ¢

BCIICCTBAMU B COOTBCTCTBUU C HHCTPYKOHUAMHU 110 BBIIIOJIHCHHUIO J'Ia60paTOpHBIX




XUMHNYCCKHUX OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYECKHUE MPOIIECCHI, JEekKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO IIOJIyYEHUSI CEpPHOM KHCJIOTHI, aMMHakKa, a TakKKe
C(OPMHUPOBAHHOCTh ~ MpPEJACTAaBICHUA 00 OOmMX HAYYHBIX NPUHIHUNAX |

OKOJIOTHYCCKHX HpO6JICMaX XUMHUYCCKOTO IMMPONU3BOACTBA

XUMHS U KU3Hb. PacuéTel

3.1

CdhopmupoBaHHOCTH MPECTaBICHUI 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIA XMMUU B MIO3HAHUU SIBIICHUW MPUPOJIbI, B
(GOpMUPOBAHUHM MBIIIICHUS W KYJAbTYpPbl JIUYHOCTH, €€ (YHKIMOHAIBHOMN
TPaMOTHOCTH, HEOOXOIUMOU ISl PEHICHUs] MPAKTHMUYECKUX 3a7a4 U DKOJIOTHYECKH

000CHOBAaHHOTO OTHOMICHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOM cpejie

3.2

ChopMHUpOBAaHHOCTP ~ YMEHUH  KPUTHUUYECKU aHANW3UPOBATE  XUMHUYECKYIO
uHpopMalKio, TOJYy4aeMyl U3 pa3HbIX HCTOYHUKOB (CpelCcTBa MacCOBOM

KOMMYHHUKAIUH, CeTh IHTEpHET 1 Ipyrue)

3.3

CdopmupoBaHHOCTh YMEHHM COOMIOATh MpaBUila 3KOJOTUYECKH 1€Ieco00pa3HOro
TOBEJICHUS B OBITY M TPYAOBOM JESITEIILHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBBS

U OKPYXaIOIIEeH TPUPOJTHOM CpeIbl

3.4

Oco3HaBaTh OMAaCHOCTb BO3JEHCTBUS Ha KHUBbIE OPraHU3MbI OMpPEIEIEHHBIX
BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, mosicHATP Ha mpuMepax CrocoObl

YMCHBIICHUA U IMPEAOTBPALICHHA UX BPECAHOT'O BOS,I[GI;'ICTBPlﬂ Ha OpraHuiM 4€JI0BCKa

3.5

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ IMPOBOAUTH BBIYUCIICHUA C HCIIOJIB30BAHUEM ITOHATUSA
«MaccoBasg A0Jd BEIICCTBA B PpPacCTBOPE», 00BEMHBIX OTHOILIEHHUH TIa30B IIpu
XUMHUYECKHUX PpCaAKIUAX, MACCbl BEIICCTBa HIIN 00BéMa TrasoB IIO HU3BCCTHOMY
KOJIMYECTBY BEIICCTBA, MacCE€ MU O6’BéMy OJHOI'0 M3 Y4YaCTBYHOIIHMX B pCaKIUH
BCIICCTB, TCIIJIOBOI'O S(b(beKTa p€akiiun Ha OCHOBE€ 3aKOHOB COXpaHCHHUSA MAacCChl

BCHICCTB, IPCBpPAICHUSA U COXPAHCHHA SHCPIUA




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 TeopeTnueckrie OCHOBBI OPraHUYECKON XUMUU
11 [IpeameT oprannyeckoi XuMuU: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUCHUE B TIOJIYUEHUH HOBBIX BEIIECTB M MaT€pUAIOB. Te€OpHs CTPOCHUS
. opranuyeckux coeauHeHuil A.M. bytiepoBa, €€ OCHOBHbIE MOJIOKEHUS
12 CtpykTypHbIe POPMYIIBI OPraHUYECKUX BeliecTB. [ oMoorus, nzoMepus. XUMUYECKasi CBSI3b B OPraHMYECKUX COCIMHEHUSIX — OJIMHAPHBIC
' u KpaTHble cBsi3U. [IpencraBienue o knaccuukaluy OpraHMuYecKUX BEIIECTB
13 HoMmenknarypa opraHnyeckux COEAMHEHUN (cHcTeMaTHdecKas) W TPUBHAIBbHBIC HA3BAHHS BAXXHEUIWX TMPEACTABUTENECH KIACcCOB
' OpPraHUYECKUX BEIIECTB
2 VII1eBoa0po b
21 AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psil. MeTaH U 3TaH — MpOCTEeHIINe MPeJCTaBUTENN aJIKaHOB: (PU3NYECKHE U XUMUYECKHE
' CBOMCTBa (peakuy 3aMeIICHUs U TOPEHUSI), HAXOKJICHHE B IPUPOJIE, MOJTydEeHUE U IPUMEHEHHE
AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psiA. DTHIEH U MPONUJIEH — MPOCTeHIlne MpeICTaBUTENN alKEeHOB: (pU3MvecKkue u
2.2 XMUMHYECKHUE CBOMCTBAa (peakuuud TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUIpATAllMd, OKHUCICHUS U TOJUMEpPU3AlMM), IOJIy4YeHUE U
MIPUMEHEHHE
53 Anxanuensl: OyraaueH-1,3 u metunOyraauen-1,3: cTpoeHne, BaKHEHUIITNE XUMUYECKUE CBOMCTBA (peakius moymMepusaiun). [lorydaenue
' CUHTETUYECKOIO KaydyKa U pEe3UHbI
54 AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psiA. AlleTUIIEH — MPOCTEHINNI MpeACTaBUTENbh aJIKHHOB: COCTaB, CTPOCHUE,
' (buznuecKkrue U XuMUYEeCKHE CBOWCTBA (peakluy THIPUPOBAHUS, TaJOreHUPOBAHUS, THAPATAIIH, TOPEHHUS ), IOTYYSHHUE U TPUMEHEHHE
Apenbl. ben3zon: coctaB, cTpoeHue, (Gu3MUECKMe M XMMUUYECKHE CBOMCTBA (peaklMy TajoreHHpPOBAHMS W HUTPOBAHHUA), MOJIYUYEHUE U
2.5 npuMeHeHune. ToJyom: cocTaB, CTpoeHHe, (U3NYECKHe U XUMHUYECKHE CBOICTBA (peaklliy raJoreHUpOBaHMs U HUTPOBAHUSA), MOJy4YeHUE U

IMPUMCHCHUC. TOKCUYHOCTH ApCHOB. I'eneTnyeckas cBA3b MCKAY YIIIEBOAOPOAaMU, IPUHAJICKAINIUMU K PAa3JIMYHBIM KJIaCCaM




2.6

[TpupogHBIe MCTOYHHMKH YriIeBOAOpPOJOB. llpupoanslii ra3 u mnomytHele HedrsHbie ra3pl. Hedte m e€ mpomcxoxaenue. CrocoObl
nepepaboTKu He(TU: MEePETOHKA, KPEKUHT (TePMHUUYECKUN, KaTaTuTUYeCKuii), muposu3. [IpoayKkTsl mepepaboTKu HEPTH, UX TPUMEHEHUE B

IIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yroJib U MNPOAYKTHI €ro MepepadoTKu

Kucnopoacoaep:xaiiue opraHiyecKue CoeJMHEHMS

3.1

[IpenenpHbBIE OMHOATOMHBIE CHUPTHIL. METaHON M 3TAaHOJN: CTPOEHHE, (PU3MYECKHEe W XMMHUYECKHE CBOMCTBA (pEakluH C aKTUBHBIMU
MeTaJljlaMH, TaJIoOT€HOBOJOPOIaMHU, TOpEHHE), MpUMeHeHne. BoopoaHble CBA3M MEXIy MOJeKyJlaMu cnupToB. JlelicTBMe MeTaHosa U
JTaHOJIa Ha OPraHu3M uejoBeka. MHOTOATOMHBIE CIUPTHI. DTHJICHTJIMKOJb U TJIMLEPUH: CTpOeHHUE, (PU3NUECKue U XUMUYECKHE CBONMCTBA
(B3auMozelicTBHE CO IIEIOYHBIMU METaJllIaMH, KauyeCTBEHHAasl peakldss Ha MHOToaTOMHbIE CIUpPThI). JlelicTBUe Ha OpPraHM3M ueloBeKa.

HpI/IMeHeHI/Ie rIMaoeprHa U OTUJIICHTJIUKOJIA

3.2

@deHo: CTpOeHHE MOJIEKYIIbI, PU3NYecKre U XUMHUUeckue cBoicTBa. TokcnyHocTh (heHouna. [Ipumenenue gpenomna

3.3

AJ'IB)IGFI/IHI)I N KCTOHHI. d)opManLnem)I, aleCTaIbACTUA: CTPOCHHUCE, (1)I/ISI/I‘ICCKI/IG N XUMHYCCKHE CBOMCTBA (peaKI_[I/II/I OKHMCIICHHUA H

BOCCTAaHOBJICHUS, KAYCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUE U IIPUMCHCHHC

3.4

OAHOOCHOBHBIE MpeAeNbHbIe KAPOOHOBBIE KUCIOThI. MypaBbUHAsA U YKCYCHasl KUCJIOTHI: CTPOCHUE, PU3NYECKUE U XMMHYECKHE CBONCTBA
(cBoiicTBa, oOmMe I Kiacca KHUCIOT, peakius dTepuduxainuu), nojiydeHue U npuMmeHenue. CTteapuHOBas M OJIEMHOBAs KUCIJIOTHI Kak

IpEACTAaBUTEIN BBICHIUX Kap6OHOBBIX KUCIIOT. MBllTa KaK COJIM BBICIITHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC ,Z[GﬁCTBPIC

3.5

CrnosxHble 2QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponus cinoxxubix 3¢upos. XKupsel. ['uaponus xxupos. [IpuMenenue xupos.

bunonorudeckas POJIb ) KUPOB

3.6

VYrneBopl: cocTaB, KiaccuuKaius yrieBogoB (MOHO-, AM- U mojucaxapuibl). [Noko3a — mpocTedmuil MOHOCaxapua: OCOOCHHOCTH
CTpPOEHHUS MOJIEKYNbI, (pU3MUecKre M XUMHYECKHEe CBOMcTBa (B3ammojeiictBue ¢ ruapokcuaom Mmeau(ll), okucienwe ammuauyHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHoBieHHE, OpPOKEHUE TJIIOKO3bI), HAXOXKJIEHHUE B NPUPOJE, MPUMEHEHHE, OUOJIOTHYEecKash pPOJb.
®ortocunre3. OpykTo3a Kak u3oMep TIOKo3bl. Kpaxman u memiono3a Kak npupojHbie nonuMepbl. CTpoeHHe Kpaxmalia M HEeJUTIOI03bI.

dusnyeckrue U XMuMHUUYECKHE CBOMCTBA Kpaxmajia (FI/I,Z[pOJ'II/IS, KauCeCTBCHHAA pCaKlus:a C I/IOIIOM)

A3OTCOI[Cp)KaH_II/Ie OPraHN4YCCKUC COCANHCHUA

4.1

AMUHOKHCIOTBI KaK aM(I)OTepHBIe OpraHn4Y€CKUC COCANHCHU . DOU3NYeCKUe U XUMHUUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha npumepe I‘J'II/II_II/IHa).

buonorunueckoe 3HayeHHEe aMUHOKHUCIOT. IlenTuapl




4.2 benku kak TpUpOIHBIE BBICOKOMOJICKYISIPHBIC CcOequHCHMs. llepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKOB. XHUMUYECKUE
' CBOMCTBa OGJIKOB: TUIPOJIN3, IEHATYpAIlUsl, KAYeCTBEHHBIC PEAKIIMH Ha OEITKU
5) BricokoMomekysspHbIE COCTUHEHUS
5.1 OcHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3aINU,
' cpenHssi MoJieKyisipHas Mmacca. OCHOBHbBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSAMHEHUHN — MOJIMMEPHU3aIIHs U MOJTUKOH ICHCAIUS
5.9 DKCHEPUMEHTAIBHBIE METOJbl WM3YYCHHS BEIIECTB M WX MPEBPAIICHUI: O3HAKOMJICHME C O0pa3llaMu MPUPOIHBIX M HCKYCCTBEHHBIX
' BOJIOKOH, IJTACTMACC, KaydyKoB. [lojlyueHre CHHTETUUECKOTO KaydyyKa U PEe3HHbI
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 TeopeTnueckue OCHOBBLI XUMUH
XUMHUYECKUH 37eMeHT. AToM. Snpo atoma, W30TOMBL. OJIEKTPOHHAs 000J0YKa. DHEPreTUYECKHE YPOBHHU, IMOTYPOBHU. ATOMHBIE
11 opbuTanu, S-, p-, d-amemenThl. OCOOCHHOCTH paclpeie/iCH s YISKTPOHOB 10 OPOUTAIISIM B aTOMAaX JIEMCHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB
[Tepuonuueckuii 3akoH u Ilepuommueckass cucrema xumudeckux snemMeHToB .M. MengeneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA M
12 [Tepuoanueckoit cucrembl XxumMudeckux sneMeHTtoB .M. MeHnaeneeBa ¢ COBPEMEHHOM TEOpHEl CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
' M3MEHEHUSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOKHBIX BEIIECTB IO TpylaM M MepuojaMm. 3HaueHUe
MIEPUOANYECKOTr0 3aKOHA B Pa3BUTHH HAYKU
Crpoenue BemecTBa. XUMHUYECKasi CBsA3b. BUIBI XUMUYECKOUW CBS3M (KOBAJICHTHAs HEMOJSpHAs M MOJIApHAs, UOHHAS, METAIIIMYecKas).
13 Woubl: KaTHMOHBI M aHUOHBL. MexaHM3Mbl OOpa30BaHUS KOBAJIEHTHOM XUMHUYECKOW CBSi3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN).
Bonopoanas cBs3b
1.4 BanentHocTb. DnekTpooTpulaTeabHOCTh. CTENeHb OKUCIECHUS
BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTAaBa BEHIECTBA. THUIBI KPUCTAIIMYECKUX PEHIETOK.
15 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUINA KpUCTAUIMUECKOW pemérku. llonarne o nucnepcHbeIX cucrteMax. VICTMHHBIE M KOJUIOUIHbBIE
pacTBOpbl. MaccoBas J10Ji BEIIECTBA B paCTBOPE




1.6

Knaccugukamnus HeopraHndeckux coenHeHnii. HoMeHkmaTypa HeoOpraHn4eckux BeIiecTB

Xumnyeckas peakuus. Kiaccupukanus XMMHUECKUX peakUui B HEOPraHMYECKON M OpraHMYeCcKON XMMHUHU. 3aKOH COXpaHEHUS MaccChl

L7 BEILIECTB, 3aKOH COXpPaHEHUs U MPEBPAIICHUS YHEPIrUU ITPU XUMHUECKUX PEaKIIUIX
1.8 CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbBIX (PaKTOPOB
1.9 OO6patumsbie peaknuu. XUMU4ecKoe paBHOBecue. DaKTOpbl, BIUSIOIINE Ha COCTOSHUE XUMHUECKoro paBHoBecHs. [Ipunnun Jle [larense
110 OnekTponuTHueckas nucconuanys. CuabHbIC U clladbie AIeKTpouThl. Cpesia BOJHBIX paCTBOPOB BEIIECTB: KUCIIAs, HEUTpaIbHAs, IISIOYHAS.
' Peakiuu nonHoro ooMena
111 OKHCIIUTENEHO-BOCCTAHOBUTENLHBIE PEAKIIMU
2 Heopranndeckas XUMHs
91 Hemeramnel. Tlonoxxenne memetawioB B Ilepuoanueckoil cucteme xumudeckux dnmemeHToB JI.M. MeHneneeBa u 0COOEHHOCTH CTPOCHUS
' atomoB. du3nyeckre CBOKWCTBA HEMETAIIJIOB. AJUTOTPOTIHS HEMETAUIOB (Ha IPUMEpPE KUCIOPoia, cepbl, hocdopa u yrieposa)
59 XHWMHUYECKHE CBOMCTBA BAKHEUIITNX HEMETAIIOB (TaJOTEHOB, CEPhl, a30Ta, Gocdopa, yrieposia U KpeMHHUS) U UX COCTUHEHUN (OKCHUIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJOPOJHBIX coequHeHni). [IprmMenenre BaKHEHIITNX HEMETAIUIOB ¥ MX COSMHEHUIN
Mertamnbl. [lonoxxenne MeramioB B Ilepuommyeckoit cucreme xumudeckux anmemeHToB J[.M. MenneneeBa. OCOOGHHOCTH CTpOEHUS
2.3 ANIEKTPOHHBIX 000J10UeKk aroMoB MeTaioB. OOmue Qusmdyeckue cBoiicTBa MeTaywioB. CIulaBpl METaUIOB. DJIEKTPOXUMUYECKUU PSJT
HaIpsDKEHUH METaJlIOB
54 XHUMHYECKHE CBOMCTBA BAXKHEHIIMX METAIOB (HATPUM, KaIHMK, KaJbLMA, MarHuii, aJlOMHHHHA, ITUHK, XPOM, JKE€JI€30, MEIb) U HUX
' coenuHeHui. O0mIKe crnocoObl MoMydeHus: MeTaluioB. [IpuMeHeHre MeTallIoB B ObITY U TEXHUKE
2.5 ['eHeTH4eckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K Pa3IMYHBIM KilaccaM
3 XHUMHS ¥ KHU3Hb
31 Ponp xumum B oOecriedeHUH SKOJIOTHYECKOM, SHEPreTHUeCKON M MUIIEBOM 0e30MacHOCTH, Pa3BUTUU MEAMIMHBL. [loHATHE O HAyYHBIX
' METOJIaX MMO3HAHUS BEUIECTB U XUMHUECKUX PEAKLINI
3.9 [IpencraBienuss 00 OOUMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO TOMYYSHHS BaXHEHIINX BemecTB. UeloBeK B MHUpE BEIIECTB U

MaTCpruaIOB: BayKHEMIIIHE CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKLIUMOHHBIC MATCPUAJIbI, KPACKH, CTCKJIO, KEpaMHWKa, MAaTCPUAJIbl I




3IIEKTPOHUKHM, HAHOMATEPUAIIbI, OPTaHUYECKHE M MUHEpaIbHbIE YI0OpEeHUs

3.3

XuMHs U 30pPOBBE UEIOBEKA: MPaBWIIa UCIOJIB30BAHUS JICKAPCTBEHHBIX MPENapaTroB, MpaBuia 0€30MacHOr0 KCIOJIb30BaHUS MIPEapaToB

OBITOBOM XMMHUM B IIOBCEIHEBHOM KU3HU




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

* Xumus, 10 knacc / T'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKuMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemnienue)
* Xumus, 11 knacce/ T'abpuensn O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIMOHEpHOE

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBGIJ_IeHI/IC»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Meroandeckoe mocobue — 6a30BbIi ypOBEHBY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a/1a49ax, ynpakHeHUsx. 11
kiace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Ymakoa «Xumus 11 kiacc: KoHTposbHbIC U
IIPOBEPOYHBIE PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kKHUTA JIs
yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHUTa 115
yautensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemetos, W.I".OcTtpoymoBa «3agaun 1Mo XUMHUH B CTIOCOOBI UX
pemerus» - M.: «JIpoday», 2021rox.

7. B.I'. JleancoBa «Xumus 11 xkmacc moypounsie miansl no yaeonuky O.C.I'abpuensna,
I'.I".JIsicoBoi» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3ameH,

2019r.



9.9. O.C.T'abpuensu, N.I'.octpoyMoB «XHUMUYECKHI dKCIIEpUMEHT B 1ikoe 11 kiace»; - M.
Hpoda. — 2019 roxa.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET

https://lesson.edu.ru/04/772class=77
https://lesson.edu.ru/04/10?class=11
https://lesson.edu.ru/04/10?class=10

https://myschool.edu.ru/

o &~ wbdE

http://www.alhimik.ru

6. http://www.hij.ru XKypuan «Xumust 1 KU3HB»

7. http://chemistry-chemists.com/index.html

8. http://c-books.narod.ru

9. http://www.drofa-ventana.ru

10.http://1september.ru

11.http://schoolbase.ru/articles/items/ximiya

12.www.periodictable.ru COopHHK cTaTeit 0 XUMHUECKUX DJIEMEHTAX, HLTIOCTPUPOBAHHBIN
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Oco0cHHOCTH M HOPMBI OLICHKHU NPEeAMETHBIX Pe3yIbTAaTOB

JUis OLEHKM MNPEAMETHBIX pPE3yIbTaTOB HCIIOJIB3YIOTCS KPUTEPUHU: 3HAHWE U IIOHUMAaHHUE,
pUMEHEeHHE, PYHKIIHOHATBHOCTb.

O000u1eHHbIN KpUTEpHii "3HaHNE U TIOHUMaHue" BKIIOYAET 3HAHWE M IOHUMaHHE POJIM M3y4aeMOn
oOmacti 3HaHMA W (WIM) BHAA JEATENIPHOCTH B pA3jMYHBIX KOHTEKCTaX, 3HAHWE W TOHUMAaHHE
TEPMHUHOJIOTUH, IOHATUM U UJIEH, a TAKXKe IIPOLIETyPHBIX 3HAHUM WU AITOPUTMOB.

O00011eHHbII KpUTEpHii "TpUMEHEHHE" BKITIOYALT:

UCIOJIb30BAHME U3Yy4yaeMOro MaTepuajla IpU pelIeHMH Y4YeOHBIX 3a/ad, pa3IHyaroliuxcs
CIIOHOCTBIO IIPEIMETHOIO COJACpKAaHMs, COUYETAaHUEM YHUBEPCAJIBHBIX IIO3HABATEJIbHBIX JEMCTBUHA U
orepanuii, creneHpo NpopabOTAHHOCTH B yU€OHOM IPOLIECCE;

UCIOJIb30BAHNE CHEIMPUUECKUX IS IpeaMeTa CrocoOOB JEUCTBUM M BUIOB JESATENBHOCTH IO
MIOJIyYE€HHUIO HOBOTO 3HAHHUS, €r0 MHTEPIpETAllH, IPUMEHEHHUIO U PEe0Opa30BaHUIO MTPH PELIEHUH Y4eOHBIX
3a1a4 (mpobaem), B TOM YHCIIE B XOJ€ MOUCKOBOM JESITENbHOCTH, YUeOHO-UCCIEA0BATEIbCKON U yUeOHO-
IIPOEKTHOM JIEATEIBHOCTH.

O6oOmeHHpIt  KpuTepuid  "(QYHKIIMOHAIBHOCTL'  BKIIOYAET  OCO3HAHHOE  HMCIOJb30BaHHUE
MPUOOPETEHHBIX 3HAHUN U CHNOCOOOB JEHCTBUM NpH pElIeHWH BHEYYEOHBIX HpoOJieM, pa3IUYaroIIUXCs
CIIOHOCTBIO TPEIMETHOTO COJEp)KAaHUs, YHUTATEIIbCKMX YMEHUN, KOHTEKCTa, a TaKKe COYeTaHHEM
KOTHUTHBHBIX ONEPALIUH.

Onenka ¢yHKIMOHAIBHOW I'PaMOTHOCTH HAIpaBiieHa Ha BBISBIECHHE CIIOCOOHOCTH OOy4aromMXcs
MIPUMEHSTH IPEeIMETHBIEC 3HaHUS M YMEHHsI BO BHEYYEOHON CUTYalllH, B PEaIbHOM HKU3HHU.

Kputepun ¥ HOpMBI OLEHMBAHUS NHCbMEHHBIX padoT (MpoBepoYHbIe PadOTHI, KOHTPOJbHBIE
padoThI)



Ypoeens

VYkazanusa k OUECHUBAHUIO

Ouyenka

oceoenusn
YpoBeHb 1: | OOyuaromuiics:
* HE MOHMMAET POJIH U 0COOCHHOCTEH N3ydaeMoii obmacTu

HEeJ0CTATOYHDI
71

3HaHUS/BUA IEATEILHOCTH, HE YMEET BbIOpaTh

aJIeKBaTHbBIE CPEJICTBA;

HE OBJIAJIEeJ WM BJIaJI€ET OTJACIbHBIMU TEPMUHAMU WU UX
CilydaiiHbIM Ha0OpOM, KOTOpbIE IPAKTUYECKU HE

Pa3bIACHAIOTCS (Yepe3 OTHMCaHMsI, TOSICHEHHS U/Wn

IpUMEpHI);

HE Pacro3HaeT MPOSBICHUE N3YYCHHBIX (PU3HMUECKUX SBJICHUN B
OKpPY’KaIOIlleM MUPE, B TOM YHCcIie PU3NUECKHE SBJICHUS B
MIPUPOJIE;

WCIIBITHIBAET 3HAUUTENbHbBIE TPYAHOCTH B IPUMEHEHUU
M3y4aeMoro MaTepuasa Mpu peuieHH y4eOHbIX 3a/1a4 JIaxke C
OIOPOM Ha MOMOIIIb;

WCIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS IIPU MIOCTPOECHUU
MpocTeNmnX Mojenelt Gu3nYecKux sBJIeHUH (B BUIE€ PUCYHKOB
WM CXEM) JIaXKe C OTOPOM Ha MOMOIIb;

WCIIBITHIBAET 3HAUUTEIbHBIE TPYIHOCTH B PEHICHUN PACUETHBIX
3a1a4 B 1—2 nelicTBUsA, HE UCIIOJIB3YET 3aKOHBI U (POPMYJIBL,
CBs3bIBaOIINE GU3NYECKUE BEIMYMHBI, JIAXKe C OMOpOil Ha
MTOMOIIIb;

Ha OCHOBE aHaJIM3a YCJIOBUS 3aJjaui HEBEPHO 3aIHCHIBAET
KpaTKO€ YCIIOBHE JIa’K€ C OTIOPOM HAa MOMOIIb;

WCIIBITHIBAET 3HAUNUTEBHBIE TPYTHOCTH TP MOJICTAHOBKE
(bu3MYeCKUX BETUYUHBI B OPMYIIBI U IPOBEICHUH PACUETOB
JIaXKe ¢ OTIOPOid Ha MOMOIIIb;

WCIIBITHIBAET 3HAYUTENbHBIE TPYIHOCTH IIPH HAXOXKICHUU
CIPaBOYHBIX JaHHBIX, HEOOXOIUMBIX JIJIsl pEIICHUs 3a1a4

Jla)Ke ¢ ONOPOM Ha IOMOIIb;

HE OLIEHUBAET PEATUCTUYHOCTD MOJIY4EHHOU (PU3nuecKoi
BEJIMYMHBI JIaXKe C ONMOPOX HA TOMOIILb;

UCIIBITHIBACT 3HAYUTEINIbHBIE TPYAHOCTH IIPHU BHIOOPE

crioco0a penreHus yaeOHoM Gpu3nueckoi Jaxke ¢ Omopoit

Ha [IOMOIIIb;

yYallMicsd  MCOBITBIBAET  3HAUWUTEIbHbIE  TPYIHOCTU B
0OHapy)XeHHH, OCO3HAHUH U (POPMYITHPOBAHUU MPOOIIEMBI, JTaxKe
B 3HAKOMBIX, YaCTO BCTPEYABIIUXCA OBITOBBIX W/HIIM y4eOHBIX
CUTYaLMsl, IPU HATMYUHU OMOIIH.




YposeHnb
HU3KHM U
(moporosbIii
0a30BbIii)

2:

OO0yuaromuiicst:

MOBEPXHOCTHO/(POPMATILHO TIOHUMAET POJIb M 0COOEHHOCTH
n3ydaeMoi 00J1acTH 3HAHUSA/BUA JEITEIBHOCTH,
cllydaitHo/(hopMabHO BEIOMPAET UCHIOJIb3yEeMbIE CPE/ICTBA;

BJIaJIe€T OTPaHUYCHHBIM HA0OPOM TEPMUHOB, KOTOPBIE
yIoTpeOISAI0TCS YMECTHO, C MUHUMAJIbHBIMU MOSICHEHUSIMU;
pacro3HaeT MposBICHNE OTACTBHBIX U3YYCHHBIX (PU3NIECKUX
SIBJICHUN B OKPYXKAIOLIEM MUpPE, B TOM yuciie (PU3NYECKHUE SIBJICHUS B
MPUPOJE C OTIOPO HA MOMOIIIb;

CHOCO0EH IpejyIaraTh BEpHOE pellieHue (paccyKeHue, 1eicTBIe,
QJITOPUTM) JUIsl IPOCTHIX BOIIPOCOB C OIIOPOM HA MOMOIIIb;

croco0O€eH K MOCTPOCHUIO MPOCTEHIITNX MOJIENIeH (PU3NIECKIX
SBJIEHUH (B BHJI€ PUCYHKOB MJIM CXEM) C OTIOPOI Ha MOMOIIIb;
criocoOeH pemraTth pacu€THHIC 33]]a4H B OJHO ACHCTBHUE, UCTIOIb3YET
3aKOHBI M (POPMYIIBI, CBS3BIBAOLINE (PU3NYECKIE BETUUHHBI C
OIOPO Ha MOMOIIIb;

Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJ]aul BEPHO 3aIIUCBIBAET KPaTKOE
YCJIOBHE C OMOPOIl Ha TOMOIIIb;

CIOCOOEH MOICTaBUTh U3NYECKHE BETMYNHBI, BoipakeHHbIe B CU, B
(hopMyIbl ¥ IPOBECTU PACUETHI C OTIOPOI Ha TIOMOIIT;

CIOCOOEH HaXOAUTh CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JUIS
pelIeHus 3a7a4 ¢ OMOPOl Ha TOMOIIIb;

OIICHUBAET PEATUCTUYHOCTD MOJyYEHHON (PU3NUECKON BEIUYUHBI C
OIOPOI Ha MOMOIIb;

CrocoOeH mpejiaraTb BEpHOE pelieHue (paccykiaeHue, IeHCTBUE U
Ip.) s 3HAKOMBIX OBITOBBIX W/WIM  Y4€OHBIX TPOOJIEMHBIX
CUTyallUd HU3KOM  CJIOKHOCTH, [IJis Pa3pelIeHUs] KOTOPBIX
JOCTaTOYHO BJIAJIETh OOUUMHU OBITOBBIMH  IPEICTaBICHUSIMH,
0a30BBIMU YUTATETbCKUMU YMEHHUSIMH, MPUBBIYHBIMU
MBICJIUTEIHHBIMU OTEPALUSIMH.




YposeHnb
0a30BBIi

3:

OO0yuaromuiicst:

B 0011IeM, HO HE ITyOOKO IMOHUMAET POJIb U OCOOCHHOCTH M3ydaeMOi
oOnacti 3HaHUA/BUIA JEATEIBHOCTH, (OPMAJIBHO  BBIOMpAET
HCIIOJIb3YEMBIE CPEJICTBA;

BJIasieeT 0a30BBIMU TEPMHHAMH, KOTOpPBIE YIOTPEOISIOTCS YMECTHO,
Y YJIOBJIETBOPUTEIBHO Pa3bsICHSIIOTCS;

pacrio3HaeT MposBICHNE U3yYeHHBIX (PU3MUECKUX SBJICHUN B
OKpPY’KaIOILlEM MUPE, B TOM YHCIIE PU3NUECKUE SABJICHUS B IPUPOJIE
JUIS IPOCTBIX BOIIPOCOB B XOPOILIO OTPAOOTAHHBIX CUTYALUSAX [IPU
HaJIM4YKMH U BO3MOKHOM ONOpE HA YETKUM alITOPUTM JIEHCTBUH;
CHOCOOEH Ipeaaratb BEpHOE pelleHue (paccyxieHue, 1eiCTBuUE,
QJITOPUTM) JIJIsl IPOCTHIX BOIIPOCOB B XOPOILIO OTPAOOTAHHBIX
CUTYAIMSIX NMPU HATUYUH U BO3MOXKHOM OTIOpE HA YETKHI aJITOPUTM
e CTBHH;

croco0eH K MOCTPOCHHUIO TTPOCTEUIITUX MOJIEIeH (PU3UIECKUX
SIBJICHHH (B BUJI€ PUCYHKOB HJIM CXE€M ) MPU HAIMYUHU U BO3MOKHOM
OIIOpe Ha YETKUI aITOPUTM JICUCTBUM;

CIIOCOOCH pemaTh pacuEéTHbIC 331aun B 1-2 e CTBHS, UCTIOIB3YET
3aKOHBI M POPMYIIBI, CBSA3BIBAIOIINE (PUZNUECKUE BETUUMHBI JUTS
XOpOIIO OTPaOOTAHHBIX CUTYAIMI MPU HAJIMYUU U BO3MOKHOM
OIope Ha YETKUM AITOPUTM JEHCTBUH;

Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJ]aul BEPHO 3aIIUCBIBAET KPaTKOe
yCIIOBUE JJISl XOPOUIO OTPAOOTaHHBIX CUTYALIUH;

criocoOeH niepeBecty (puznueckue BeananHbl B CH 1 oICTaBUTh HX,
B (pOopMyIIBI 1 MPOBECTH PACUETHI JJISI XOPOIIO OTPabOTaHHBIX
CUTYallUi IPU HAJTMYUHU U BO3MOKHOM OMOpE HA YETKUI aIrOpUTM
NEUCTBUH,

CIOCOOEH HaXOUTh CIIPABOYHbIE TaHHBIE, HEOOXOAUMBIE /IS
pelIeHus 3a1a4 AJisl XOpOoIIo OTpabOTaHHBIX CUTYallui MPU HATTUYUN
Y BO3MOYKHOM OTOPE Ha YETKUM AJITOPUTM JAECHCTBUM;

OIICHUBAET PEATUCTUYHOCTh MOJYYCHHOH (PU3MUECKON BEIHUUHBI
JUIS XOPOIIO OTPaOOTAHHBIX CUTYallUH MpPU HATUYUUA M BO3MOXKHOM
OIope Ha YETKUM AJITOPUTM JIEHCTBUH;

crocoOeH mpejuiaraTb BEpHOE pelleHue (paccyxkeHue, IecTBie 1
Ip.) I8 YacTO BCTPEYAIONIUXCS OBITOBBIX W/WIM  yU4EOHBIX
OpoOJIEMHBIX CUTyalluld HU3KOW U CpeOHEeHl CIOXKHOCTH, Ui
paspelieHuss KOTOPBIX JOCTAaTOYHO BIAAETh 0a30BBIMH HayYHBIMU
3HAHUSIMH M JKU3HEHHBIM OIBITOM, Oa30BBIMH YUTATEIbCKUMHU
YMEHUSIMH, MIPUBBIYHBIMU MBICTTUTEIILHBIMU oTepausMy,
CIOCOOHOCTBIO yIEPKUBATH 3a/1auy.




YposeHnb 4.

NOBBIIIEHHBIA

OO0yuaromuiicst:

MMOHMMAET POJIb U OCOOECHHOCTH HM3ydaeMOW OOJacTH 3HAHUS/BUIA
JEATEIbHOCTH, TBITACTCS aJeKBAaTHO BBIOMPATh HCIIOJIB3YyEMbIC
CPEJCTBa;

aKKypaTHO ¥ YMECTHO YIOTpEeOJseT TePMUHOJOIHIO, TOHUMAET U
yMEeT JaBaTh aJIeKBATHBIC IIOSICHEHUS C TOMOIIBIO TPHMEPOB,
OIKMCAHUH, ONPENEIICHHUI;

MOJKET TIOSICHUTh CMBICII M YIOTPEOJSTh B PEYM W MPHU PEIICHUU
y4eOHBIX 3a/a4 0a30BbIC MOHATHS U BEIYIIHE UIEH, JEMOHCTPUPYET
NMOHMMAaHUE  OTJIWYHUTEIBHBIX  XapaKTEPUCTHK,  CYIHOCTHBIX
MPU3HAKOB, HO HE BUJIUT CBSI3CH C IPYTUMHU MOHITUSIMH,

CHOCO0€EH IpeiaraTb BEpHOE pellieHue (paccyxJieHue, 1eHCTBUE U
JIp) JUTsl BOIIPOCOB HU3KOM, CpeIHEN M TOBBIIIEHHOMN CIIOKHOCTH,
CaMOCTOSITEIEHO MTPUMEHSITh MaTepUall B HETUIIOBOW CUTYAIHH, HO
MIPH YCIIOBUH, YTO HE TPEOyeTCsI TOTIOIHUTENEHBIX TEOPETUIECKUX
CBEJICHU;

croco0eH K TOCTPOEHUIO MPOCTEUIITNX MOeNIel (PU3UIECKUX
SBJICHUH (B BUJI€ PUCYHKOB WJIA CXEM);

CIIOCOOCH pemaTh pacuEéTHbIC 33aur B 1-2 NeCTBHS, UCTIOIB3YET
3aKOHBI U )OPMYJIBI, CBSI3BIBAIOIINE (PU3UICCKUE BETUMIHNHBL,

Ha OCHOBE aHAJIN3a YCIIOBUS 3a/1a41 BEPHO 3aITUCHIBAET KPATKOE
YCJIOBHE;

criocoOeH niepeBecty pusndeckre BenudnHbl B CU 1 moaCcTaBUTh UX,
B ()OPMYIIBI M IPOBECTH PACUETHI;

CIOCOOEH HAaXOAUTh CIIPABOYHbBIE JaHHBIE, HEOOXOAUMBIE JUIS
pelieHus 3a1ay;

OIICHUBAET PEATUCTUYHOCTD MOJyYeHHOU (PU3HUECKOI BETMUUHBL;
crocoOeH mpejyiaraThb BEpHOE pelieHue (paccyxkeHue, neicTBue u
Ip.) Ul pa3iMuYHBIX MPOOJEMHBIX CHUTyalluii, B TOM YHCIE,
BBIXO/SIIMX 32 PAMKH HEMOCPEICTBEHHOTO KU3HEHHOTO OTbITA, JUIS
paspelieHus KOTOPbIX HeoOXoIuMa CIOCOOHOCTh OPUEHTHPOBATHCS
B CUTyallUd W YyJEpXKUBATh 3aJady, YBEPEHHO BIaJeTh 0a30BBIMHU
HAayYHBIMU 3HAHUSMU M 0a30BBIMH YHUTATEIbCKUMH YMEHUSIMH,
BJIQJIETh TAaKUMHU JIEHCTBUSMHU KakK Kiaccudukamus, o06o0iieHue,
KpUTepuaibHas OLEHKA.




YposeHnb 5!
BBLICOKHI

OO0yuaromuiicst: 5

* TayO0OKO TOHMMAaeT poOjJb M OCOOCHHOCTHM H3ydaeMoil oO0iacTH

3HAHUS/BU/IA JICATEIILHOCTH, BBHIOMPAET MCIOJb3yeMble CpPEJICTBA B
IIOJIHOM COOTBETCTBHH C PEIIaEMOU MPpo0IIeMOii;

* TpUBBIYHO oOpamaercs K IIHPOKOMY CIEKTPY CIEHUAIbHOM
TEPMUHOJIOTHH, JETaJbHO MOHUMAET COJEP)KAaHHE W TMOHITUHHBINA
ammapar, crocoOeH JaBaTh yOeqUTEeIbHbIE Pa3bsICHEHUS C TOMOIIBIO
TIIATEIBHO MOT0OOPAHHBIX OMMCAHUH, IPUMEPOB, ONPEACTICHU;

* Biageer O0a30BBIMH TOHATHUSMH, W HICSIMH MOXET pa3BUBATh,
IPUMEHSTH B YCIOBHUAX HETUIIMYHBIX CUTYAIIUIA;

* MOXET TOSICHUTb CMBICI U YIOTPEONSATh B PEYM M TPU PEIICHUH
y4eOHBIX 3a/1a4 0a30BbIC MOHITHS U BEAYIIUE UACH, TEMOHCTPUPYET
MOHUMaHUE  OTIMYUTENBHBIX  XapaKTePHCTUK,  CYIIHOCTHBIX
MIPU3HAKOB, BBISBISIET CBS3H C IPYTUMU TIOHSATHSIMU;

* crnoco0eH Inpeajarath BEpHOE pelieHne (paccyxaeHue, 1eicTBre 1
JIp) JUTsl BOIIPOCOB HU3KOM, CpeIHEN M TOBBIIIEHHOMN CII0OKHOCTH,
CaMOCTOSITEIIEHO MTPUMEHSITh MaTepUal B HETUTIOBOW CHTYaIUH,
KOTOpBIE TPEOYIOT MPHUBIICUCHUS IOTIOTHUTEIHBIX TEOPETUIECKAX
CBEJICHU;

*  CIMOCOOEH K MOCTPOCHUIO MPOCTEUIINX MO IeIeH (PU3NIECKIX
SBJICHUH (B BUJI€ PUCYHKOB WJIA CXEM);

*  CIocoOeH pemaTh pacuETHbIC 3a1aun B 1-2 e CTBHSI, UCTIOB3YeT
3aKOHBI U )OPMYJTBI, CBS3BIBAIOIINE (PH3UICCKUE BETUINHBI B
THUTIOBBIX M N3MEHEHHBIX YIEOHBIX CUTYaIUSIX, MOXKET CO3/1aBaTh
HOBBIE NPaBWJIA U aJITOPUTMBI;

* Ha OCHOBE aHAJIM3a YCIOBMSI 3aJ]a4d BEPHO 3aIKMChIBAET KPATKOE
yCIIOBUE;

* cnocobeH nepeBecTH (puzndeckue BennuuHel B CU 1 noacraBuTh ux,
B (hOpMyJIBI ¥ IPOBECTH PACUETHI;

*  crnoco0eH HaXOIUTh CIIPABOYHBIE JTaHHBIC, HEOOXOJUMBbIE JUIs
peleHus 3a1ay;

*  OLIEHMBAET PEAIMCTUYHOCTD MOJIyYCHHON (PU3NUECKON BEINUUHBI;

* cnoco0eH mpeaiaraTb BEpPHOE pellieHHe (paccykaeHue, IeicTBre U
Ip.) Ul CIOXKHBIX HPOOJIEMHBIX CUTYyallMH, BBIXOISLIUX 332 PaMKHU
OOBIYHBIX >KUTEHCKMX W/WIM Y4eOHBIX, JJs Pa3pelieHuss KOTOPBIX
HeoO0XoJuMa  CIIOCOOHOCTb ~ CaMOCTOSITETIbHO — pa3oOpaTbcs B
CUTYalluH, YBEPEHHO BJIAZCTh 0a30BbIMM HAyYHBIMH 3HAHUSIMH,
UMETh BBICOKMH YpPOBEHb UHUTATENIbCKMX YMEHHH, BIaJeTh BCEM
CHEKTpOM 0a30BBIX JIOTHYECKUX U HCCIIEAOBATEIbCKUX ACHCTBU,
CIOCOOHOCTh OTCIIKUBATH X0/ M PE3YJIbTAThl BBINOJHEHUS 3aJaHUs,
BHOCUTBH KOPPEKTHBBI.

Pemenne xaxmgon pacquHoﬁ 3alavuu OLCHUBACTCA, UCXOOA U3 KPUTCPUCB OLICHUBAHUSA pacquHoﬁ

3aJaun.

3a,Z[aHI/I$I KOHTPOJIbHBIX pa60T, Tpe6yfonme OTBC€TAa HaA BOIIPOC € NOCICAYHOIMIUM 06T>$ICHCHI/ICM,
OLCHUBAKOTCA UCXOOA U3 KPUTCPUCB OLICHUBAHU KauyeCTBEHHOM 3aJ1a4H.

Bce IMOJIYYCHHBIC OaylIbl 3a KOHTPOJIbHYIO pa60Ty CYMMUPYIOTCA, C MOCICAYIOIINUM BbIYUCIICHUCM
CpCaHC apI/I(I)MCTI/I‘-ICCKOFO C Y4C€TOM KOJIMYICCTBA 3aJJaHUM B KOHT pOJ'ILHOI\/'I pa60Te.

OreHKa 2 3 4 5

0

% BLIHOJ'IHCVHHLIX 0-49 50-64 65-89 90-100
3aJIaHUN




OneHka TecTOBBIX padoT

Tecthl, cocrosimue U3 MSATH BOTPOCOB MOXKHO HCIIOJIB30BATh MOCIEC M3YYCHHs KaXJI0r0 Marepuana
(ypoxa). Tect u3 10-15 BonmpocoB ucmnosb3yercs s nepuoandeckoro koutposst. Tect u3 20-30 BonpocoB
HE0OX0IMMO HCIOJIB30BATh JUISI UTOTOBOTO KOHTPOJIS.

[Tpu orleHMBaHUH UCTIOJIL3YETCS CIICMYIONIAsK IITKajIa:

JJIsl TECTA U3 MSITH BOMPOCOB:

HET OIHMOOK — OI[EHKA «5»;

OJIHA OIINOKA — OI[EHKA «4»;

JIBE OIIMOKH — OLIEHKA «3»;

TPH OLIMOKH — OLIEHKA «2».

Juas Tecta u3 30 Bonpocos:

25-30 paBHIBHBIX OTBETOB — OIIEHKA «5»;

19-24 npaBUIBHBIX OTBETOB — OIEHKA «4»;

13-18 npaBUIBHBIX OTBETOB — OIICHKA «3%;

MeHbIIe 12 MpaBMIIBHBIX OTBETOB — OIIEHKA «2».

Kpurtepuu oneHnBaHus pacuyeTHOM 3a1a4u

Onenka «5»:

B JIOTHYECKOM PACCYXKJCHHH M PEIICHUN HET OIMMUOOK, 3a/1a4a pelleHa palnoHAIBHBIM CITIOCOO0M;

Onenka «4»:

B JIOTHYECKOM paCCYKJCHHHW W PEIICHUS HET CYIIeCTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HepaIrmoHAIBHBIM CIIOCOO0M, WJIH JIOMYIIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OMHUOOK.

Onenka «3»:

B JIOTHYECKOM PACCYXKJICHUU HET CYIECTBEHHBIX OIMUOOK, HO JIOMYIIEHA CYIeCTBEHHAs olmMrOKa B
MaTeMaTHYEeCKUX pacyeTax.

Onenka «2»:

1. uMeeTcs CylecTBEHHBIE ONTMOKY B JIOTHYECKOM PACCYKJACHUHU U B PEIICHUH;

2. OTCYTCTBHE OTBETA HA 3aJIaHUE.

Hopmbl onleHMBaHN S IKCIIEPUMEHTAIBHBIX YMEHUH (MPAKTHYECKHUX U JIAa00PATOPHBIX padoT)

Or1eHKa CTaBUTCSl HA OCHOBAHUM HAOIOACHUS 32 yYallUMHUCS U TUCBMEHHOTO OTYeTa 3a padoTy.

Ouenka "5" craBuTCS, €Cli 0OyJarOIIHIACS:

1. mpaBUIBLHO OTIPEACIINII IIE)Ih OTIBITA;

2.BBITIOJHUJI pabOTy B TMOJHOM OOBEME C COONIOACHHEM HEOOXOJAMMOW IMOCIIEeI0BATEIbHOCTH
MIPOBECHUS OTIBITOB U U3MEPCHHIA,

3. caMOCTOSITENTFHO M PAallMOHATIFHO BBIOPAJ U MOATOTOBWII AJISl OTIBITA HEOOX0UMOE 000pYyIOBaHHE,
BCE OMBITHl MPOBEI B YCIOBHUSX U PEKUMaX, 0OCCIEUUBAIOLIUX IOTYyYCHHE PE3YJIbTATOB U BHIBOJOB C
HanOOJbIIEH TOYHOCTHIO;

4. Hay4yHO TpamMoOTHO, JIOTMYHO Omucan HaOmroAeHus U chOPMYIUpPOBAN BHIBOJABI U3 OIbITa. B
MIPEJICTABJICHHOM OTYeTe MPAaBUIBLHO M aKKypaTHO BBIMIOJIHUJ BCE 3AIMCH, TAOJUIbI, PUCYHKU, YEPTEKH,
rpaduKy, BBIYUCICHUS U CIIENall BBIBOIBI,

5. TpOSBISET OPraHU3AIMOHHO-TPYAOBBIE yMEHUs (TOIep)KUBAET YHCTOTYy pabodero Mecra H
MOPSIIOK Ha CTOJIe, PKOHOMHO HCIIOJIb3YEeT PACXOJHbIE MaTepUarbl).

6. SKCIEPUMEHT OCYIIECTBISIET MO IJIaHy C YYE€TOM TeXHUKU O€30MacHOCTH U MpaBMJ PabOTHI C
MaTepuasaMu 1 000pyIOBaHHEM.

Ouenka "'4" craButcs, eciv 0OyJaronIuiicst BBIOIHUI TpeOOBaHUS K OlIeHKe "'5", HO:

1. OTIBIT MPOBOJIWII B YCIOBUSIX, HE 00€CTIEUMBAIOIINX JOCTATOYHONH TOYHOCTH U3MEPEHUIA;

2. WiH OBLIO JOTYIIIEHO JIBa-TPH HEA0YETa;

3. unm He 6oJiee 0JTHOM HerpyOoil OIMOKHU ¥ OJJHOTO HEeIoYeTa,

4. WY SKCTIEPUMEHT MPOBENIEH HE MOTHOCTHIO;

5. WK B OMMMCAaHUU HAOIIOJCHUI U3 OTIBITA IOMYCTHII HETOUHOCTH, BBIBOJIBI CJIeIall HEMOHBIE.



Ouenka "'3" craBuTCS, €Cl 00YyJAIOIIUICS:

1. mpaBUIIBHO ompenenuy LeNb ONbITa; paboTy BBHINOJHSAET MPABUIBLHO HE MEHEE
9YeM HAloJIOBHHY, OJIHAKO OOBEM BBIIIOJHEHHOM YacTH TaKOB, YTO TO3BOJIIET IMOJIYYHTh
MIPaBWIBHBIC PE3yJAbTaThl U BBIBOJBI 110 OCHOBHBIM, IIPHHIUIIHAAIHHO BAKHBIM 3a7a4aM
paboThI;

2. 1y moa0op 000pyIoBaHM, 0OBEKTOB, MATEPHAJIOB, a TAKXKE PAOOTHI 10 HAYAITY
OTIBITA TIPOBEJI C TIOMOUIBIO YYUTENS; WM B XOJI€ TIPOBEJICHHUS OIBITa M U3MEPEHUI ObLIH
JOTYIIIEHBI ONTMOKH B ONTMCAHUH HAOIIOICHUH, (OPMYITUPOBAHUN BHIBOJIOB;

3. ONBIT MPOBOJIWIICS B HEPAMOHAIBHBIX YCIOBHSX, YTO MPUBEIO K MOJIYYCHHUIO
pe3ynbTaToOB C OOJBIIEH MOTPEUTHOCThIO; WM B OTYETE ObUIM JOMYIIEHBI B OOIIEH
CIIO)KHOCTH He 0oJiee NBYX OMIMOOK (B 3alMCAX €IWHUI], U3MEPEHUSX, B BBIYHUCICHUSX,
rpadgukax, TabauIax, cxemax, aHaJn3e MOTrPenrHoOCTeN U T.10.);

4. nomyckaer rpyOyro OWIMOKY B XOJ€ OJKcliepuMeHTa (B OOBSCHEHUH, B
odopmiieHUH palbOThl, B COOJIIOJICHUM TPaBUJI TEXHUKU O€30MacHOCTH mpu padoTe ¢
MarepuaigamMu U 000pyJoBaHUEM ), KOTOpask UCIIPABJIISETCS 10 TPEOOBAHUIO YUUTETIS.

Omnenka ''2"' craBUTCS, €CITH YICHUK:

1. He ompeneniI cCaMOCTOSTENTFHO 1ENb OMBITA; BHITOJIHII pab0Ty HE TIOIHOCTHIO,
HE TMOJTOTOBHJ HY)XHOE O0O0OpyJOBaHWE W OOBEM BBITIOJHEHHOW YacTH pabOTHl HE
MO3BOJISIET CIENIAaTh MIPABHIIBHBIX BBIBOJIOB;

2. WM  ONBITBI, W3MEPEHUs, BBIYUCIICHUS, HAOMIOACHHUS  MPOU3BOIMIUCH

HETPaBHIIHHO;

3. umu B Xone paboThl W B OTYeTe OOHAPYXHJIUCh B COBOKYITHOCTH BCE
HEJIOCTaTKH, OTMEUYCHHBIC B TPEOOBAHUX K O1leHKe "3";

4. monyckaer nBe (M Oosee) TpyOble OMMUOKM B XOJ€ OKCICPUMEHTa, B
00BbsICHEHUH, B 0(DOPMIICHUH PabOThI, B COOJIFOICHUH TTPABUJI TEXHUKU O€301TaCHOCTH MPHU
paboTre c BemecTBaMM U OOOpPYIOBAaHUEM, KOTOPbIE HE MOJKET HCIPABUThH JAaxe IO
TpeOOBAHUIO YUUTEIIS.
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