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HHOACHUTEJIBHAA 3AIINCKA

IIporpamMma mo XMMHMH Ha YpOBHE CpeiHEro oouiero odpazoBaHMsl pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHMsS OCHOBHOM 00pa3oBaTeNbHOI MpOrpamMmbl
cpennero obmero o6OpaszoBanus (OOII  COO), mnpencraBieHHbIX B DenepaibHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACTCHHUIO O0Omei
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U Pa3BUTHUs 00y4aroIIUXCsl CPEICTBAMU y4eOHOro ImpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIENTYaJIbHBIEC ITOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHHME, IOJIy4aeMO€ BBIIYCKHUKAMU  001eo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMMHMYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 0Oy4aroOLIMXCs Ha YPOBHE CPEAHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3Hau€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIECTBA, a TAaKXKe C y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 POjib B COBPEMEHHOM
LMBUJIM3AllMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3auMoOAEWCTBYS C JpYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHUSA CTajla
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUS Kak HayKa CO3HMJaTellbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOIMMH LENSIMH M MPUHIUIIAMU CPEIHEro oduero odpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOTO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomuMy  IpeaMeTa «XUMHs SBISIFOTCS 0a30Bble Kypchbl — «Opranuyeckas
xuUMusA» 1 «OO011ast 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa comepxkanusi KypcoB — «Opranndeckas xumus» u «OO0m1as 1 HeopraHudeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJACTABICHUNH O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKON CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHS B IpeaMeTe «XHMHs» 0a30BOTO YPOBHS pacCMaTpPUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpraHWYEeCKask XUMHUS» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Ennnas cucreMa 3HaHUN O BaXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B OOJACTH TEOPUH U MPAKTUUYECCKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX UCCIENOBATENbCKUX 3adad. B 1emom conepskaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTePHUAJIOB.

B mnane pemieHus 3amad BOCHUTAHUS, PA3BUTHUS W COLMAIH3AIUU OOYYArOIIMXCS
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX NEUCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B npakTuke npenogaBaHusi XUMUHU KaK Ha YPOBHE OCHOBHOTO 00IIlero oOpa3oBaHus, TakK
W Ha YypOBHE cpemHero oOmero oOpa3oBaHMs, TIPH ONPENCIECHUU COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAUITMOHHO Tpu3HAETCSs (QOopMUpOBaHHME OCHOB XHMHUYECKOW HAyKHM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONpEIETICHUIO LIeJIeH N3YUYEHUS TIPEAMETA SIBJISIETCS BIIOJHE ONPAaBIaHHBIM.

CornacHO AaHHOW TOYKE 3PEHHMS TJIABHBIMHU LEISIMH M3Y4YEHUS NMpeaMeTra «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (OpMUPOBAHHE CHCTEMbl XHMHUYECKUX 3HAHUN KaK BaKHEWIIEH COCTaBISIOMIEH
€CTECTBCHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIekKAT KIKOYEBbIE IOHATHSA,
(dbyHaaMeHTaNbHbIE 3aKOHBI U TEOPUM XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHUMAaHUE
CYIITHOCTHU JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

e (GopMUpOBaHME U PA3BUTHUE MPECTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUNW OPHUEHTUPOBATHCS B MHpE
BEUIECTB M XUMHYECKHX SIBJICHHH, HMEIOLIUX MECTO B NPHUPOJE, B MPAKTUYECKOHM U
MIOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBSA3aHHBIX C HAONIOJCHHEM H
00BSICHEHHEM XHMHUYECKOTO IKCIIEPHUMEHTA, COOI0JCHHEM MpaBUi 0€301acHOr0 OOpaIieHus ¢
BEILECTBAMH.

Hapsiny ¢ atuM, copepxarenbHasl XapakTepUCTUKa LieJiel U 3a7a4 U3yyeHus MpeaMera B
porpamMme 1o XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B CHCTeME cpeaHero ooOmiero obOpaszoBanus. CerojHs B MPENOJAaBaHUUM XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIUMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBs3u ¢ »TUM npu U3ydeHHH TpeAMeTa «XUMHUS» JIOMHUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajmanTanusg OOydJalOmMXCS K  YCJIOBUSIM JMHAMHUYHO  pa3BUBAIOIIETOCS  MUPA,
dbopMHpOBaHHE MHTEIUIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

¢bopMupoBaHue y OOy4YarOIIUXCSl KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJI OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHO! U HayYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

¢dopmupoBaHHEe W pa3BUTHE Yy OOYYAIOMIMXCS AacCOLMAaTUBHOTO M JIOTUYECKOTO
MBILUIEHUSI,  HAONIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIUTaHHE Yy OOydJarommxcs YOEKIEHHOCTH B T'YMaHHUCTHUYECKON HaIlpaBI€HHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOLICHHS K TMPHPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.



CBSI13b C PABOYEN TPOTPAMMOI BOCIIMTAHUS IIKOJIbI

Peanu3zanusi BOCIUTATENBHOIO MOTEHIMAIA YPOKOB XUMHH (YPOUHOH [€ATENbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MaKCHUMaJbHO JIOIYCTUMOW  y4eOHOHW  Harpy3ku)
IIpEeayCMaTpPUBAET:

- MaKCHUMAaJIbHOE HCII0JIb30BAHME BOCIIUTATENIbHBIX BO3MOYKHOCTEW COIEpXKaHUS YPOKOB
uist GOPMUPOBAHUSA Y OOYYAIOIIMXCS POCCUHUCKUX TPAJULIUOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUMCKOr0 HCTOPUYECKOTO CO3HAHHUS HA  OCHOBE
HCTOPUYECKOr0 IPOCBEIIECHUs; MOAOOP COOTBETCTBYIOUIETO COJIEP)KaHUS YPOKOB, 3aJlaHUM,
BCIIOMOTATENbHBIX MaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 111 00CYXKICHHIA;

- BKJIFOYEHHUE B COAEPKAHUE YPOKOB IIEJIEBBIX OPUEHTHUPOB PE3YyJIbTATOB BOCIIUTAHMS, UX
yUeT B OIpEICIICHUHU BOCIIUTATENbHBIX 33/1a4 YPOKOB, 3aHATUMH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTUN, OKA3bIBAIOIIMX BOCIUTATEIHLHOE BO3JICHCTBUE
Ha JINYHOCTb B COOTBETCTBUU C BOCIIUTATEJBHBIM HJI€AJIOM, LIEJIbIO U 3a/adaMH BOCIIUTAHUS,
LEJIEBBIMU OPUEHTHUPAMHU PE3YJbTATOB BOCIUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTEIHHOCTH,

- IPUBJICUCHUE BHUMAHUS 00YyYarONIMXCs K IEGHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YPOKax
IPEIMETOB, SIBICHUH W COOBITUH, WHULMUPOBAHUE OOCYXKJACHUH, BBICKA3bIBAHUNM CBOETO
MHEHUS, BBIPAOOTKM CBOETO JTUYHOCTHOTO OTHOIICHMSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSIM,
Iunam;

- TpPUMEHEHHWE WHTEPaKTHUBHBIX (opMm y4ueOHONH pabOThl — MHTEUIEKTYaIbHbIX,
CTUMYJIMPYIOIIMX [TO3HABATEJIbHYI0 MOTHUBALIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, AAIOIINUX
BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO [Majora; rpynmnoBod padoThl,
KOTOpasi Y4UT CTPOUTH OTHOIIEHHS M JEWCTBOBAaTh B KOMAaHJE, CIOCOOCTBYET DPa3BUTHUIO
KPUTHYECKOTO MBILUICHHUS;

- noOyxaeHue oO0ydarommxcs coOJM0JaTh HOPMBI MOBEACHMSI, MpaBuia OOIIEHUS CO
CBEpCTHUKAMM M TEJarorndeckuMyu pabOTHHKAMHU, COOTBETCTBYIOIME YKJIAAY IIKOJIBI,
YCTaHOBJICHUE M MOJIEPKKY J0OpOKeIaTeIbHON aTMochepsr;

- OpPraHM3allMI0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYAUPOBAHHBIX OOYyUarOIIUXCS
HaJ HEYCIEBAIOIIMMHU OJHOKJIACCHUKAaMH, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTEIbHBIMU
HOTPEOHOCTAMH, AAIOLIEr0 OOYYaIOUIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- VHUIUHUPOBAHHWE U TMOJJIEPKKY HCCIEI0BATEIbCKOW JEATEIbHOCTH O0YyYaroluxcs,
IUTAHUPOBAHUE W BBINOJIHEHUE WHAMBUAYAJIbHBIX U TPYIIOBBIX IPOEKTOB BOCIUTATEIbHOMN
HaIpPaBJIEHHOCTH.

Pesynbrarhl equHCTBAa Y4EeOHOW M BOCTIMTATEIIBHON JIEATEILHOCTH OTPaKEHBI B pasjiese
paboueil mporpammbsl «JIMUHOCTHBIE PE3yNbTaThl U3YyYEHHs yueOHOTo mpeaMera «XUMHsS» Ha
YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHUs.

MECTO YYEBHOI'O IIPEJIMETA «XUMUS» B YYEBHOM IIJIAHE
B cucreme o6Omero oOpa3oBaHus «XUMHS» SBISETCS 00s3aTeNbHBIM Y4eOHBIM
MpPEAMETOM, KOTOPBIA BXOAUT B COCTaB MpeaMeTHol obnactu «EcTecTBeHHO-HAydHBIC
MPEAMETBI».
Cpox ocBoenwus paboueit mporpammsl: 10 kmace, 1 roga
KomnndaecTBo yacoB B yueOHOM IiaHe Ha n3ydeHue npenmera (34 yueOHbIe HeJenn)
Knacc KonnuecTBO 4acoB B HEAEIIO KomnuectBo yacos B roJ
10 knacc 1 34
Bcero 34




COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[Ipenmer opraHnyecko XMMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYECHUE B MOJTYYECHHH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omosorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupukanmuu  OpraHUYecKWX  BemlecTB.  HomeHkiarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKCnepuMEHTaIbHbIE METO/bl M3YUEHHUSI BEIIECTB U UX MPEBPALLEHUN: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psAx. MeTaH M 3TaH — mIpocTeniue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XMMHUYECKHE CBOICTBa (peaklUud 3aMeleHus u
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U TPUMEHEHUE.

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUI psifl. DTUIIEH U MPONWIEH — IPOCTEUIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUAPUPOBAHHMS,
raJIoreHUPOBAHUS, THIPATAIIUU, OKUCIICHHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u metmnOyragueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUU psA. AILICTWIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOeHHUE, (PM3UUECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAIIUN, TOPEHUS ), TIOJYICHHE U TIPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (huU3MUeCKHe MU XMMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M NpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoHbIe UICTOYHUKH YTIIEBOIOPOJOB. [IpupoaHbIiA ra3 U MOMyTHBIE HE(TSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMHuUecKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yroib U MPOyKTHI €ro nepepaboTKu.

DKcrnepuMeHTaIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MpPEBpallleHUuii: 03HAKOMIIEHUE C
oOpa3iiaMu TiiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTs» u «YTomby», MoIeInpoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJIyYEHUE 3TUIIEHA U U3YUYEHHE €TI0 CBOMCTB.

Pacuérnebie 3anaun.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJHOIO BEIIECTBAa MM MPOAYKTAa peaklUWH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIECTB WU MPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kammue oprannyecKue coe{uHeHUs

[IpenenpHBIE OMHOATOMHBIC CIHMPTHL. METAaHON M OSTAaHON: CTPOCHUE, (PHU3NYECKUEe U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMH MeETaJlJIaMH, TajJoreHOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BoiopogHbie CBA3M MEXKIy MOJIEKYJIaMU CIUPTOB. JlelicTBHE MeTaHOoJIa U 3TaHOJa
Ha OpraHU3M Y€JIOBEKa.




MHOroaTOMHbIE CHUPTBHL. OTWICHTJUKOIb W TIUIEPUH: CTPOCHUE, (PHU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOIOaTOMHBIE CcIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe TriaulepUHa U
STUJICHIJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecKue M XMMUYECKHE CBOiCTBAa. TOKCHYHOCTB
denomna. [Ipumenenue genona.

Anpnerunsl U Kemowusi. DOpManbIeruj, auneTalbIeTHA: CTpPOCHHE, (U3NYECKHEe U
XUMHYECKHE CBOWCTBA (pEakIMM OKHUCIIEHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC PEaKIUu),
[IOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Ipe/eTbHble KapOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAsk KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIusl
stepuukanmuu), MoiyueHue u mnpuMmeHeHue. CTeapruHOBas M OJIEMHOBAas KHUCJIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxuble 3(Upbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
Kupst. I'maponus sxxupo. [Ipumenenue xupoB. bruonoruueckas poib KUpOB.

VYrieBobl: cocTaB, KiaccupUKaIus YriieBoI0B (MOHO-, TU- U ToJMcaxapuibl). ['moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (pU3NYEeCKHe U XMMHYECKHe
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ounosorunueckas poib. orocunres. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak npupoiHsie moauMepsl. CTpoeHHe Kpaxmalia U HEeUII0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUApPOJIN3, KaUEeCTBEHHAsI peakLus ¢ HOJOM).

DOKcIepUMEeHTaIbHbIE METOABl M3YyUeHHs BEIIEeCTB W HX NPEBpalLIeHUH: MPOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(Il)), MHOroaromMHbIX
cnupToB (B3aumopelctBue rmuepuHa c ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérneble 3anaun.

Bbluuciienuss Mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTcoiepkaliye opraHn4eckie CoeIMHEeHus.

AMUHOKHCIOTBI Kak aM(oTepHble OpraHudeckue coeauHeHus. Pusmueckue u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IiMiMHA). buonormueckoe 3HaueHue
amMHHOKUCIOT. [lentumapt.

benku kak mpupoiHbIe BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuyHas, BTOpUYHAsA U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JNKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METO/bl U3YYSHMs BEIIECTB M MX IpeBpallleHuil: HaOI0JeHue U
ONMCAHHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHAaTypalus OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEeIKOoB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHBIE TOHATHA XUMHH BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEpPHU3alUH, CpPeIHsAs MoyeKyasipHass macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

DKcrepuMeHTalIbHbIE METO/IbI M3YUEHUs BEIIECTB U UX MPEBpAllleHUui: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUIYKOB.

MexnpeaMeTHBIE CBSI3H.



Peanu3zanus MeXNpeaMETHBIX CBA3€H NPU MU3yYEHUHM OpraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOwire ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SBJICHME, HAy4HbIH (akT, T'MIoTesa, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: MmaTepus, 3HEPIUs, Macca, aToM, D3JEKTPOH, MOJIEKYJa, 3HEPreTHUYECKUil
YPOBEHb, BEIIECTBO, T€JIO, 00bEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUE BETUYUHBI U
€AMHMLIBI UX U3MEPEHMUSL.

buonorus: knerka, opranusMm, ouocdepa, oOMEH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIeBOIbI, JKUPBI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: nUILEBbIE MPOAYKTbl, OCHOBBI pALMOHAJIBHOIO IUTAHUS, MOIOILIUE
CPEICTBA, JICKaPCTBEHHBIE M KOCMETHMYECKHE Ipernaparbl, MaTepuaiabl U3 HMCKYCCTBEHHBIX HU
CUHTETHUYECKHUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUU HA BA3OBOM YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHUs OOYYarONIUMHUCS IPOTpaMM CpeaHEero oOmiero oOpa3oBaHHs
(IMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM). HaydHO-MeTOIu4YecKoii OCHOBOW i pa3paOOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-ACATEIHLHOCTHBIM MOJXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHMS IMpeaMeTa «XHUMHs» Ha
YPOBHE CpeHEro 0011Iero 00pa3oBaHus BbIICICHBI CIICAYIONIUE COCTABISIONIIE:

OCO3HaHHE O0YYalOIIMMUCA POCCUICKON TIpa)IaHCKOW MJIEHTUYHOCTHM — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIbHOCTU H
CaMOOIMPEICICHHIO;

HaJu4Yre MOTUBAIIUU K O0YUYEHUIO;

1[eJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOKICHHUI TUYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaAULIUi 6a30BOU
HayKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroOIUXCsl PYKOBOJCTBOBATHCS B CBOEH JEATEIHHOCTH IEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
MPUCYIIUMHU LETOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4YMe MPaBOCO3HAHUS SKOJOTHYECKON KYJIBTYpPHhI M CIIOCOOHOCTH CTaBUTH IIENTU U CTPOUTH KU3HEHHBIC MJIaHbI.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHMS TpeaMera «XUMHUs» JOCTUTAIOTCS B €IMHCTBE y4e€OHOM M BOCIHMTATENIBHOW JESTEIHHOCTH B
COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJI€AJIaMU POCCUHCKOTO TPaXAaHCKOTO
o0111ecTBa, MPUHATHIMUA B OOIIECTBE HOPMAMHU W TMPaBWJIAMU TOBEICHMS, CIIOCOOCTBYIOIIMMH IPOIECCaM CaMOTIO3HAHUS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIIEHUS JINYHOCTH O0yUYAIOIUXCS.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MpenMeTa «XUMUsS» OTPaKarT CPOPMHUPOBAHHOCTH OIBITA MMO3HABATEIBHOM M MPAKTHUYECKOU
JESTEIILHOCTH 00YJArOIIMXCS 0 Peau3allii MPUHATHIX B 00IIECTBE IIEGHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:knaHcKOro BOCIUTAHUA:

OCO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKSHHSI K 3aKOHY U TIPABOMOPSIKY;

MIPEACTABIICHUS O COIMATIBLHBIX HOPMaX U MpaBUjiaX MEKINIYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOU JIEATEIHHOCTH MPHU CO3aHNUU YUEOHBIX MMPOEKTOB, PEIICHNU YIeOHBIX U MO3HABATENIBHBIX 33124,
BBITIOJITHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHl IPYTHX MPHU aHAINU3€ PA3IMYHBIX BUJOB y4eOHOM
NeSATEeTLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHON XUMHUU;



YBaKEHHSI K MIPOIIECCY TBOPUECTBA B 00JIACTH TEOPHH M MPAKTHYECKOTO MPUMEHEHUSI XUMUHU, OCO3HAHHUS TOTO, YTO JOCTIKEHUS HAYKH
€CTb pe3y/bTaT AIUTEIbHBIX HAOII0AEHUH, KPOIIOTIMBBIX IKCIEPUMEHTAIbHBIX IOUCKOB, TOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpeCca U TO03HABATEILHBIX MOTHUBOB B MOJYYSCHHH U TIOCIEAYIONIEM aHaIn3e HH)OPMAIHH O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM
OTEUYECTBCHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS,

CIOCOOHOCTH OLICHMBATH CHUTYallUH, CBSI3aHHBIC C XUMHYECKUMH SIBICHUSMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUCHTUPYSICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIEHUBATh CBOE IMOBEJCHHME U MOCTYNKH CBOMX TOBapHILEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE
IIOCJIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

MIOHMMaHMsI LIEHHOCTEH 310poBOro M 0Oe3omacHoOro oOpasza »KM3HM, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY
($u3HYECKOMY U ICUXUYECKOMY 37]0POBbIO;

co0JIr0IeHMsI ITPaBUII 0€30MacHOro OOPALEHHUs C BELECTBAMU B OBbITY, TOBCEJHEBHOM JKU3HU U B TPYIOBOH J€ATEIbHOCTH;

MOHWMAaHMsI IIEHHOCTH TPaBHJI MHIMBHUIYaJIbHOTO U KOJUIGKTUBHOTO 0€30IaCHOTO MOBEICHHS B CUTYAIHSIX, YTPOKAIONIIUX 30POBBIO U
JKU3HU JTIOACH;

OCO3HaHUs NOCIEACTBUI U HENMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypeHHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BAaTEIbCKONW NEATENbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPUECKON M JApYruX
BUJaX JEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIIEHUU IPAKTUUECKUX 3aJau COLMaIbHON HAIPaBIE€HHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUECKOMY M3yYeHMIO Mpodeccuil pa3iauyHOro poaa, B TOM YHCJe Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUU MO
XUMUH;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pe3ysIbTaTaM TPYA0BOM 1EATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHAMBUAYAIbHOW TpaeKTOpUH oOpa3oBaHMs, Oynyiiel mnpodeccuu M peaar3auid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C YYETOM JJMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, MHTEPECOB U MOTPEOHOCTEH 00I11eCTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOUICHHUS K IPUPO/Ie, KaK UICTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIie;

MOHUMAaHUS TJI00AJBPHOTO XapakTepa SKOJIOTMYECKUX MpoOjeM, BIUSHHUS SKOHOMHUYECKHUX IPOILIECCOB Ha COCTOSIHHME MPHUPOJHON U
COLIMAJIBHOU CPENBL;

OCO3HaHHUS HEOOXOUMOCTH UCTIOIB30BaHUS JOCTIXKEHUNH XUMHUHU ISl PEIIEHUs] BOIPOCOB PAIlMOHATBHOIO MTPUPOIONOIB30BaAHUS;

aKTUBHOTO HETIPUATHUSA JCUCTBUM, MPUHOCSIINX BPE OKPYXarolleil MPUpOIHON cpene, YMEHHUs MPOTHO3MPOBATH HEOIAaronpusTHBIC
SKOJIOTMYECKHE MTOCIEACTBYS IPEANPUHUMACMBIX JIEHCTBUI U NPEAOTBPAILATh UX;



HAJIMYHS PA3BUTOTO HKOJOTHYECKOTO MBIIIICHHUS, YKOJIOTHUECKON KYJIbTYPBI, ONbBITA JEATEILHOCTH AKOJOTHUYECKOW HANPaBICHHOCTH,
YMEHHS PYKOBOJICTBOBATbCS MMM B II03HABATENBHOH, KOMMYHUKAaTHBHOW M COLMAIBHOM MNPAKTHKE, CIIOCOOHOCTH W YMEHHUS AaKTHBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CIEUU(PUKA XUMUU KaK HAayKH, OCO3HAHUS e€ posi B GOPMHUPOBAHUH PALMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3IaHUH
[IEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKAaloIleM MHpEe Kak O €JMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHun mpooIeM COXpaHeHHs TPHPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO00W 3HAUMMOCTH XMMHHU JUISI COBPEMEHHOW IMBHIIM3AIMH: B €€ T'yMaHHUCTUYECKON HANpPaBICHHOCTH M BAKHOU
poJIM B CO3JJaHUU HOBOM 0a3bl MaTepUalbHON KyJIbTYPHI, PEIICHUH TNIOOATBHBIX MPOOJIEM YCTOHYMBOTIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOMH,
DHEPTeTUYECKOW, MUINEBOM M HKOJIOTUYECKOH O€30MacHOCTH, B Pa3BUTHH MEIWIMHBL, OOECIIEYeHWH YCIOBHUH YCIEIIHOTO TpyAa H
9KOJIOTHYECKH KOM(MOPTHOM KU3HU KaKIOTO WICHA OOIECTBA;

€CTeCTBEHHO-HAYYHOU TPAMOTHOCTH: IOHUMaHUS CYITHOCTH METOJIOB MMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
UCIIOJIb30BATh MOJTy4aeMble 3HAHUS Ul aHAIH3a M OOBSICHEHHS SBICHHH OKPYXKAIOLIEr0 MHUPA U MPOUCXOAIINX B HEM M3MEHEHUH, yMEHHS
JenaTh 000CHOBAaHHBIE 3aKIFOUEHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIINXCS JTAHHBIX C I[EITBI0 TIOIYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELIeHUs TPOoOJIeM B pealbHbIX )KU3HEHHBIX CUTYaAIUX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEILCKOM IS TEILHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHIO M CAMOOOPa30BaHMIO, K aKTUBHOMY ITOJIyY€HHIO HOBBIX 3HAHUI MO XUMUU
B COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU;

MHTEepeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOCHHS yUEOHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHET0 00IIEro 00pa3oBaHUs BKIIOYAIOT:

3HaYMMble U1 (OPMHUPOBAHMS MHUPOBO33PEHUS OOYYArOIIUXCS MEXKIUCIMILIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe MOHSATHS,
OTpakarolllie IeJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEIU(PHUKY METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Mmarepus,
BEIIIECTBO, DHEPrus, SBJICHME, MPOLECC, CHCTeMa, Hay4YHbIH (akT, MPUHILMII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIIEOBaHHE,
Ha0JI0/IeHuE, U3MEpPEHNUE, SKCIIEPUMEHT U JIPYTHE);

yYHUBepcajJbHble Yy4deOHbIe JeicTBUS (TMO3HaBaTelbHbIE, KOMMYHHMKATHBHBIC, DPETYJSATHBHbIE), oOecrneuuBaromue (opMUpOBaHUE
(GyHKIIMOHAIBHON IPaMOTHOCTH U COITMAJIbHOM KOMITETEHIIUN 00yYaroInXcs;

CMOCOOHOCTh OOYYAIOLIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHHBEpCaJbHBIC
yueOHbIe JeMCTBUS B TIO3HABATEIHHON U COLIMAIbHON MPAKTHKE.

MeramnpeaMeTHble pPe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHMBEPCAIBLHBIMU YYEOHBIMH IO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U
PETYJIATUBHBIMU IEHCTBUSMHU.

OByageHne YHHMBEPCAJIBHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J1CHCTBUSIMH:



1) 6a3oBble JIOTHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh POOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpeNeNIATh LN JAEATEIIbHOCTH, 3a/aBas HapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHHS, COOTHOCHTH pPE3yJibTaThl JEATEIBHOCTH C
IIOCTaBJIEHHBIMU 1IEJISIMU;

MCIOJIb30BATh PU OCBOCHUH 3HAHHIA MPUEMBI JTJOTMYECKOTO MBIIIICHHUS — BBIJICIATH XapaKTepHbIE MPU3HAKU MOHATHN U YCTaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOLINE IOHATHUSA 17151 OOBACHEHUS OTJENIBHBIX (DAKTOB U SBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBaTh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYXIEHHUS (MHAYKTHBHBIC, ICTyKTHBHBIC, TIO AHAJOTHH), BBIABISATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHUS B
paccMaTpUBAeMBbIX ABICHUAX, (POPMYITUPOBATH BHIBO/bI U 3aKIIOUCHMS;

NPUMEHSATh B TPOLIECCE IMO3HAHMUS, HCIOJIb3YyeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEoOpa3oOBBIBATH MOCIHHBIC
IpE/CTaBICHNUs — XUMUYECKUH 3HAaK (CMMBOJ) 3J€MEHTa, XMMUYecKas popMysa, ypaBHEHHE XUMUYECKON peakluy — MpU pelieHHH y4eOHbIX
MO3HABATENBHBIX M TPAKTHYECKUX 3a]a4, NPUMEHITh HAa3BaHHBIC MOJICIIbHBIC MPEJCTABICHHUS Ui BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKLIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O TIO3HAHUS BEILIECTB U XUMUYECKUX PEaKIIHii;

(¢bopMynrpoBaTh I€JIM U 3a7auyd MCCIEI0BaHUS, HCIOJIb30BATh MOCTABJICHHBIE U CaMOCTOSITENbHO C(OPMYIMPOBAHHBIE BOIPOCHI B
Ka4yecTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQJIETh HAaBBIKAMH CaMOCTOSTEIBHOTO TUIAHMPOBAHUS W TPOBEACHUS YYEHHUECKHX HKCIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHS
HaOJII01aTh 32 XOJIOM IIpOIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €ro pe3ysbTar, GOpMyJIHpPOBaTh O0OOOIIEHHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEA0BAaHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIENIaHHON padoTe;

npUOOpeTaTh OMBIT YYECHUUYECKOW MCCIIEOBATENbCKON U MPOEKTHOW JEeSATEIbHOCTH, MPOSIBISATH CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHUS IPAKTHIECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHBIX METOIOB MTO3HAHHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMaNUU (HAyIHO-TIOMYJISIpHAs JTUTepaTypa XUMHUECKOTO COACPIKaHUs, CIIPaBOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh MHGOPMALMIO PA3IMYHBIX BUAOB U (POpPM MpencTaBleHUs,, KPUTUYECKH OLEHMBATh €&
JIOCTOBEPHOCTH W HETIPOTUBOPEUNBOCTE;

(dopMyIHMpOBaTH 3ampOChl U MPUMEHATH PA3JIMYHBIE METOABI MPU MOUCKE M OTOOpe MH(POpPMALUHU, HEOOXOAMMOM JUIsl BHIMOJIHEHUS
yueOHBIX 3aJ]a4 ONpPeAeIEHHOTO TUIIA;

NpUOOPETaTh OMBIT UCIIOJIB30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY NpeAcTaBIeHUs HHPOpMAIMK (CXeMbl, rpaduku, JuarpaMmmbl, TaOIHIbI, PUCYHKH U
Apyrue);

UCIOJIb30BAaTh HAy4HBIM S3bIK B KauyecTBE CpeAcTBa IpU paboTe ¢ XUMHUYECKOHW HH(pOpManMed: HNPUMEHSATb MEKIpPEIMETHBIE
(pusnueckue u MaTeMaTHYECKUE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKJIATYPY;



MCIOJIB30BATh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBl B XOJI€ JUaliora W/WIN JUCKYCCHUH, BBICKA3bIBaTh HJIEH, (POPMYIUPOBATH CBOU
MPEIIOKEHUSI OTHOCUTEIBLHO BBINOJHEHUS TPEIJIOKEHHOM 3a1a4H;

BBICTYNIATh C IpPE3CHTAlUUEld pe3yJabTaTOB I103HABATEIbHOM JECATEIBHOCTH, IIOJYYECHHBIX CaMOCTOSTEIBHO WJIM COBMECTHO CO
CBEPCTHHUKAMH IPU BBIOJHEHUN XUMHUYECKOIO HKCIEPUMEHTA, MPAKTHYECKOM paboThl MO HCCIEJOBAHHIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanu3anuyu y4eOHOro mpoekta U (GOpMyIHpOBATh BBHIBOJBI IO Pe3y/IbTaTaM MPOBENEHHBIX HCCIECIOBAHUN MyTEM COTJIACOBAHUS MO3UIHMNA B
X0J1e 00CYKACHHSI U 00OMEHa MHEHUSIMHU.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJATUBHBIMHU AeHCTBUAMM:

CaMOCTOSTENIBHO IJIAHUPOBATH U OCYILECTBIIATH CBOIO IMO3HABATENIbLHYIO IESTEIBHOCTD, ONPEAEIsia €€ Lean U 3aa4i, KOHTPOJIUPOBATh
U 110 Mepe HEeOoOXOIUMOCTH KOPPEKTUPOBAThH IMPEAJAraeMblil alropuT™M JEHCTBUIN NPU BBIIOJHEHUH YYEOHBIX M MCCIIEN0BATENIbCKUX 3a/1ad,
BbIOMpaTh Hanboee 3PPEKTUBHBIN CIOCOO UX PEIICHUs C YIETOM MOTYYSHHS HOBBIX 3HAHUN O BEIECTBAX U XMMHUYECKUX PEaKLUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACSATEIBHOCTH HA OCHOBE CaMOAHAIIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHU Kypca «OpraHndeckasi XUMUs» OTPaKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUNH O XMMHYECKON COCTaBIISIONIEH €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa, POJIM XMMUU B MO3HAHUU
SBJICHUH TMPUPObI, B (POPMUPOBAHUM MBILIUICHUS U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOMN Ui perieHus
MPAKTUYECKHX 33714 U SKOJIOTHUYECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBbIO M PUPOJHOMN CPELIE;

BJaJICHHE CHCTEMONM XUMHMUYECKHX 3HAHMH, KOTOpas BKJIIOYAeT: OCHOBOIIOJIATAOLIME TMOHATHS (XMMHUYECKUH 3JIEMEHT, aToM,
AIIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHas (hopmyna (pa3BEpHyTas U
COKpaIl€éHHast), MOJIb, MOJISIpHasi Macca, MOJISIpHBIA O00BEM, yriepoJaHbIi cKeneT, (GyHKIMOHAJIbHASA TPYIIa, PaJuKall, U30MEpHUs, U30MEpHI,
TOMOJIOTUYECKHAN Psifi, TOMOJOIH, YIIIEBOAOPOIBI, KHCIOPOX M a30TCOIAEPKAIME COCAWHEHHsS, MOHOMED, IOIHMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs); TEOPUH M 3aKOHBI (TEOpHs CTpPOEHHMs opraHuyeckux BemecTB A. M. ByriepoBa, 3akoH cOXpaHEHHs
Macchl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUHU; MUPOBO33pEHUYECKIE 3HAHUS, JIeXKAlllie B OCHOBE MOHUMAaHUS IPUYNHHOCTH
U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PaKTOJOrMUYECKHE CBEJIEHHs O CBOICTBax, COCTaBe, MOJy4YeHHMH M O€30MacHOM HCIOJIb30BAaHUU
BaXHEHMIIINX OPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOH J1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCT, YMEHHH BBIIBIATH XapaKTepPHbIE IPHU3HAKK TOHATUH, YCTaHABIMBAaTh MX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOLINE MOHATHS IIPU ONIMCAHUN COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCUHEHNN;

c(OPMHPOBAHHOCTh YMEHUN UCIOIB30BATh XUMHUYECKYIO CUMBOJIMKY JUIS COCTAaBICHHSI MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIlEHHON) GOpPMYJI OPraHNYECKUX BELIECTB U YPAaBHEHUN XUMUYECKUX PEAKIMi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB
JUISL WUTIOCTPALIMK UX XMMHUYECKOI'0 U IPOCTPAHCTBEHHOT'O CTPOCHHS;



c(OPMHPOBAHHOCTh YMEHHUU YCTAHABJIMBATH MPHHAJICKHOCTh M3YYCHHBIX OPraHUYECKHX BEIIECTB 0 MX COCTaBY M CTPOCHHUIO K
OINpesieIEHHOMY  KJIAcCy/TpynIne COeIMHEHUH (YIJIeBOZOPOJbl, KHCIOPOJ M a30TCOJEpKalllue COEAMHEHUs, BBICOKOMOJEKYJISPHBIE
COEIMHEHMS), 1aBaTh UM Ha3BaHUs N0 cucreMarnyeckol HoMeHkiaType (IUPAC), a taxke NpuBOAUTH TPUBUAIbHBIE HA3BAHUS OTAEIBHBIX
OpPraHMYECKUX BEIECTB (ITHJIEH, MPOIWIEH, alleTWIEH, 3TUJIECHIJIMKOJb, IIMLEpPHUH, (eHoid, (GopManbaerui, aueTaabAerusl, MypaBbHHas
KUCJIOTA, YKCYCHAs KMCJIO0Ta, OJIEMHOBAs KMCJI0TA, CTEApUHOBAs KUCIIOTA, III0K03a, (PPYKTO3a, Kpaxmall, HeJUII0J103a, IIINIHH);

C(OPMHUPOBAHHOCTb YMEHUS ONPEAEIATh BUbl XUMUYECKOM CBA3M B OPIraHUYECKUX COEIMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHUS NMPUMEHATH MOJIOKEHUSI TEOPUU CTPOEHHS] OpraHMyeckux BemecTB A. M. ByrtiepoBa ans oObscHEHHS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHMsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE M XMMHUYECKHE CBOWCTBA TUIHMYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB (MEeTaH, 3TaH, ATWUJIEH, NPOIWIEH, alueTwieH, OyraaueH-1,3, merundyraguen-1,3, OeH3on,
METAHOJI, TAHOJI, ATUICHIVIMKONb, MNIMLIEPUH, (PEHOJ, aleTalbIerujl, MypaBbuHas U YKCYCHas KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUII0JI03a,
aMHHOYKCYCHAasl KHUCJIOTa), WUIFOCTPUPOBATh I'€HETHUECKYIO CBSA3b MEX/1Yy HUMH YPAaBHEHUSIMH COOTBETCTBYIOILMX XMMHYECKHX peakuuil ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaThb MCTOYHHKHU YIJIEBOJOPOJIHOTO ChIpbs (HE(Th, MPUPOIHBIN TIa3, yrojb), CIOCOOBI MX
nepepaboTKU U MPAaKTUYECKOE IPUMEHEHHE ITPOTYKTOB I1EPEPadbOTKH;

c(OPMHPOBAHHOCTh YMEHUI MPOBOANUTH BBIYMCICHUS [0 XUMUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BELECTBA
WIM NIPOJYKTa peakliy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIH);

c(OPMHPOBAHHOCTh YMEHHH BJaJe€Th CUCTEMOM 3HaHUIl 00 OCHOBHBIX METO/aX HAyYHOTO MO3HAHUS, UCHOJb3YyEeMBIX B XMMHUU MPHU
W3YYEHUU BEIIECTB M XMMHYECKUX SIBJICHUM (HaONIoAeHHe, H3MEpEeHue, HKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIOJAaTh MpaBuja MOJb30BAaHUS XMMHUYECKON MOCYA0H U J1a0OpaTOpHBIM O0OpYyIOBaHUEM, a TaKKe
npaBuiia 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSAMH I10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IJIAHUPOBATh U BBINOJIHATH XUMHUYECKUN HSKCIEPUMEHT (IIPEBpPALEHUS OPraHUYECKHX BELIECTB IpPH
HarpeBaHUM, IMOJyYeHHE JTUJICHA M U3YyYeHHE €ro CBOMCTB, KaueCTBEHHbIE PEaKLMM OPraHMYeCKHX BEIECTB, JAEHATypauus OElIKOB Hpu
HarpeBaHUM, LIBETHbIE pPEaKIUN OENKOB) B COOTBETCTBMM C TMpaBWIaMHU TEXHUKH O€30MAaCHOCTH MpH OOpallleHWu C BEHIeCTBAaMHU H
71a00paTOpPHBIM 000PYAOBAaHUEM, MPEICTABIATh PE3yJbTaThl XMMHUYECKOTO JKCIEpHUMEHTa B (opMe 3alHMCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3UPOBATH XMMUYECKYIO HH(OPMAIIHIO, TOTYYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeACTBa
MaccoBoi uHpopMmanuu, UHTepHeT 1 Apyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHUJa HKOJOTHUYECKHU 1LIEIeCO00pa3HOro MOBEACHUS B OBITY U TPYJOBOI JEATEIbHOCTH B
LENSIX COXPaHEHUs CBOEro 370pPOBbSl U OKPY)KAIOIIEH MPUPOJHOW Cpeibl, OCO3HABAaTh OMACHOCTh BO3ACHCTBHSI HAa JKUBbIE OpPTaHU3MBI
OTpeNeNIEHHBIX OpPraHMYeCKHUX BEIIeCTB, MOHMMas cMmblcn mnokaszarens IIJIK, moscHATh Ha mnpumepax CrnocoObl YMEHBUICHHS U
NPEJOTBPALIEHNUS UX BPEHOTO BO3JCHCTBUS HA OPraHU3M YEJI0BEKa;



i 00y4YaroMMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE NPUMEHSTH 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
NIO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIH;

IUISL CJETBIX W CIa0OBHUIAIIMX OOYYAOLIMXCS: YMEHHE HCIIONIb30BaTh PEIbePHO-TOUCUHYIO cucTeMy oOo3Hauenuid JI. Bpaitna s
3allUCH XUMHUYECKUX (OPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUJIACC
H KoanyecTBO yacoB D/IeKTPOHHbIE OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS JesiTeIbHOCTH
anMeHOBaHuUe
Ne i/ | pa3nesioB u TeM | Bee Kourpo | Hpaxru | (ndposLic) YAITEAR ¢ yaeTom
i TPOrPaMMBI JbHBIE | YecKHe | 00pa3oBaTe/bHbIE pOrpaMmBbl
ro
padoTsl | padoThl | PeCypChI BOCIIMTAHUA
HIKOJIbI
Paszpnen 1. Teoperuyeckne 0CHOBbI OPraHU4eCKON XMMHHU
PackpriBaTh CMBICIT U3y4aeMbIX MTOHATHH (BBIABIATL | -yCTAaHOBJICHUE
WX XapaKTepHbIE MPU3HAKH), YCTAHABIIUBATH HX JIOBEPUTEIBHBIX
B3aUMOCBSI3b. OTHOILEHUHN MEXIY
[IpuMeHAThH MOIOKEHUSI TEOPUU CTPOCHUS Mearoru4eCKuM
POIII 10 KJIACC opranunyeckux Bemects A. M. Bytneposa s paboOTHUKOM U
https://resh.edu.ru/s 00BSICHEHHS 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX obOyJaromummcs,
- YRR COCTaBa M CTPOCHHUSI. CIOCOOCTBYIOIIMX
[peamer ubject/29/10/
o prainqecmﬁ MOIIT 10 kiace Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY JJIS MIO3UTUBHOMY
XEIMHH Teopus https://uchebnik.mo COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX BOCIIPUSITUIO
11 J— 3 s.ru/catalogue?alias (pa3BépHyTO#i, COKpanIEHHOM) hopmMyI 00y4JarOIUMHUCS
N — es=lesson template OpPTaHUYECKUX BEIIECTB. TpeOoBaHUi U
COeMHeHM A video lesson.video Onpenenars BUABl XUMUYECKON CBSI3U (OAMHAPHBIE, | TTPOCKHO
M g eDOBA ) ;&subiect proaram KpaTHBIE) B OPTaHUYECKUX COCTUHEHUSX. Me1aroru4eckoro
- PYTIEp ids=31937268 3590 PackpbIBaTh posib OpraHMYecKOl XUMHH B IPUPOZie, | pabOTHHUKA,
9478 ' XapaKTepU30BaTh €€ MPUBJICUECHUIO UX
E— 3HAUYEHHUE B KU3HU YEIOBEKA, HWIUTIOCTPUPOBATH CBA3b | BHUMAHUS K
C IpyTUMH HAyKaMH. o0cyxaemMoi Ha
Hab6mronaTh 1 OnMChIBaTH IEMOHCTPAITHOHHBIE ypoke
OTIBITHI; TIPOBOJIUTH M OTIMCHIBATh T1a00paTOpHBIC nH(pOpMAaIUH,
OTIBITHI ¥ IPAKTHYECKHUE PAOOTHI AKTHBHU3AIIAN
SITEJIBHOCTH;
Paznen 2. YrieBoaopoasl ﬂio 6ey>1<z[(e)lcme,
IIpenenbHbie PHIII 10 KJIACC PackpeiBaTh CMBICT H3y4aeMbIX TIOHATHH (BBISBIISTH 0ByuaroIHIXCS
2.1 YIJIEBOJOPOABI — 2 https://resh.edu.ru/s | UX XapakTepHbIC IPU3HAKH), YCTAaHABINBAThH UX COGIIONATE Ha
AJIKaHbI ubject/29/10/ B3aHMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIIINE ypoxke
HenpeenpHbie MDIII 10 KI1ace TIOHATH IPY OIUCAHUH COCTABa, CTPOCHNS 1 OBIIENPHHATEIE
2.2 YIIIEBOIOPOIBL: 6 1 https,//uchebn|k_mo IpeBpaIleHUN OPraHUIECKUX COCTUHECHUH. HOPMBI [IOBE/ICHHS,
AITKeHBI, s.ru/catalogue?alias | Microsib30BaTh XUMHAYECKYIO CUMBOJIUKY IS
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aJIKaJMCHBI,
AIKUHEI

2.3

ApomMaTtudeckue
YTIIEBOJIOPOJIBI

24

IIpupoausie
MCTOYHHUKHI
yTJIEBOZIOPOJIOB U
uX nepepadboTKa

es=lesson_template
,\video lesson,video
&subject _program

1ds=31937268,3590
9478

COCTaBIICHHUS MOJIEKYJISAPHBIX H CTPYKTYPHBIX
(pa3BépHyTOHi, COKpanmEHHOI) hopmy
OpPTaHUYECKUX BEIIECTB.

YcTaHaBIMBaTh NPUHAIIEKHOCTH BEIIECTB K
OTIPEICIICHHOMY KJIaccy

YTIIEBOIOPOJIOB 110 COCTaBY M CTPOCHHIO, HA3BIBAThH
WX TI0 CHCTEMaTHYECKON HOMEHKIIAType; IPUBOIUTH
TPUBUAIbHBIC HA3BAHUS OTAEIBHBIX MPEICTaBUTENCH
YTIEBOJOPOJIOB.

Onpenensars BUABl XUMUYECKON CBSI3M B MOJIEKYJIaX
YTIIEBOIOPOJIOB; XapaKTEPH30BaTh 3aBUCUMOCTD
PEaKIMOHHON CIOCOOHOCTHU YTIIIEBOJOPOAOB OT
KpaTHOCTH KOBAJICHTHOH CBSI3U.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(u3nUeCcKUe U XUMHYECKUE CBONCTBA, BAYKHEHIITNE
CHOCOOBI MOTyYSHHST THITMYHBIX MPEJICTaBUTENCH
Pa3TUYHBIX KJIAcCOB YTIIEBOJAOPOAOB (MEeTaHa, 3TaHa,
3THJICHA, alleTUIIeHa, OyTaauena -1,3, OeH3oia,
TOJIyOJIa).

BhISBISATh TEHETHUECKYFO CBS3H MEKIY
YTIIEBOIOPOIAMH | TTOATBEPKIATh €€ HAINIHe
YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKHX
peakuuii C UCMOIB30BAaHUEM CTPYKTYPHBIX (POPMYII.
XapakTepru30BaTh HCTOYHUKH YTIIEBOJAOPOIHOTO
CBIpbst (HeTh, MPUPOHBIH Ta3, YTOJb), CIOCOOBI UX
nepepadoTKU B MPAKTUIECKOE IPUMECHEHHE
MOJTy4aeMBIX MPOAYKTOB.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOJIBI
MO3HAHUS — MPOBEJICHUE, HAOIIO/ICHNE U OTIMCAHKE
XUMUYECKOro SKCIepUMEeHTa (J1aOOpaTOPHBIE OIIBITHI
U TIPaKTHYECKHE PadOTHI).

CrnenoBath nmpaBuiiaM 6€3011acHON PaboOTHI B
71a00paTopuy MPH UCTIONB30BAHUN XUMHYECKON
ocy bl ¥ 000PYIOBaHUs, a TAKXKE MPaBUIIaM
oOpariieHus ¢ BEIeCTBAMUA B COOTBETCTBUU C
WHCTPYKITUSMH BBITTOTHEHHS Ta00PaTOPHBIX OIBITOB
1 IPaKTHYECKUX paboT MO NOITYUYEHHIO U U3YUCHUIO

MpaBuiIa OOIIECHUS
co

CTapIINMHU

(e marornaecKuMHM
paboTHUKaMH) U
CBEPCTHUKAMU
(oOyuarormmmmucs),
MPUHIHIIBL
yaeOHOi
JUCLUUIUINHBI U
CcaMOOpTaHHU3allNK;
- IpUBJICYCHUE
BHUMAaHUS
obyJaromuxcs K
LHEHHOCTHOMY
acreKTy
N3y4yaeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3anms ux
paboThI ¢
MOJIy4aeMou Ha
YPOKE COIUAITBEHO
3HAYUMOU
nH(pOopMaImein —
WHHUIMUPOBAHNUE €€
00Cy)ICHMS,
BBICKa3bIBAHHS
00y4JarOIIUMHUCS
CBOETO MHEHHUSI 110
ee MoBOY,
BBIPaOOTKH CBOETO
K HeH

OTHOLICHUS;

- UCTIOJIb30BaHME
BOCIIUTATENbHBIX
BO3MOKHOCTEH
coJiepKaHus
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OpPraHUYECKUX BEIIECTB.
[IpencraBisiTh pe3ynbTaThl IKCIIEPUMEHTA B JOpME
3alMCH YPaBHEHUIH COOTBETCTBYIOLIUX PEAKLIMM U
JieNIaTh BBIBOABI HA UX OCHOBE.

[IpoBoANTE BEIUMCIIEHNUS AJIS ONPEIENeHUs
MOJIEKYJISIPHON (OPMYJIBI OPraHMUECKOTO BEILECTBA,
10 YPaBHEHUIO XUMHYECKOH peaKiun
CaMOCTOATENBHO MIIaHUPOBATH U OCYLIECTBIIATh
CBOIO TI03HABATENIbHYIO I€ATENbHOCTD; IPUHUMATh
AKTUBHOE yYacTHE B TPYNIIOBOH yaeOHOU
JIeSITeIbHOCTU

HCHHUSA

Hroro mo paznemy 13
Pazpnen 3. Kuciaopoaconep:xauiue opraHu4ecKme coeau
3.1 Crmptel. @enon 3
ATbIeruabl.
KapOonossie
3.2 P 7
KHCJIOTBHI.
CroxHble d3QupsI
3.3 VriieBoasl 3

POIII 10 KJIACC
https://resh.edu.ru/s
ubject/29/10/
MDOSII 10 kmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject_program

10s=31937268,3590
9478

PackpeiBaTh CMBICT H3y4aeMbIX TIOHATHH (BBISBIISTH
WX XapaKTepHbIE MPU3HAKH), YCTAHABIIUBATH HX
B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE
MIOHATHUS TPY OTIMCAHUH COCTaBa, CTPOCHUS U
MPEBPALICHUN OPraHUYECKUX COCTUHEHUI.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JJIS
COCTaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOHi, COKpamEHHOI) hopmy
OpraHUYECKUX BEILECTB.

YcTaHaBnIMBaTh NPHUHAAIEKHOCTH BELIECTB K
OIPEJIEJICHHOMY KJIACCY 10 COCTAaBY U CTPOEHUIO,
Ha3bIBaTh UX IO CUCTEMAaTUYECKON HOMEHKIIATypE;
MIPUBOJUTH TPUBHAIHHBIC HA3BAHUS

OTJIEJIbHBIX IIPENCTABUTEIIEH KUCIOPOACOAEPKALINX
COETMHEHHH.

XapakTepu3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHE,
(u3nUecKre U XMMHYECKUE CBONCTBA, BAYKHEHIITHE
CHOCOOBI MOJTyYEHHS THITIMYHBIX MIPEJICTaBUTENCH
Pa3IMYHBIX KJIACCOB KUCIOPOACOAEPIKALNX
COoeIMHEeHHH (MeTaHoa, 3TaHoJa, TIUIEprHa,
(eHona, popmanbpaeruia, aneTaibleruia, yKCyCHON
KHCIIOTBHI, TJIFOKO3bI, Caxapo3bl, KpaxMana,
LIEJUTIONIO36]); BBISBIISITH TEHETHYECKYIO CBSI3b MEXKIY
HHUMH U NIOATBEPKAATh €€ HAJTUUKUE YPABHEHUSIMU

yueOHOTO
npeaMera uepes
JIEMOHCTPAIIHIO
obOydarormumcst
MPUMEPOB
OTBETCTBEHHOTO,
TPaXJAHCKOTO
TIOBE/ICHHSI,
IMPOABJICHUSA
YEIIOBEKOIIO0US 1
JI00OpOCePICYHOCTH
, 4epe3 1moaoop
COOTBETCTBYIOIINX
TEKCTOB JIJISI
YTEHHUS, 33134 IS
peleHus,
MPOOIIEMHBIX
CUTYyalUi 114
00CYX/ICHUS B
KJacce;

- MPUMEHEHHUE Ha
ypoKe
HWHTEPAKTHBHBIX
¢hopM paboThI ¢
00y4arONUMUCS
HUHTCIIICKTYaJIbHBIX
urp,
CTUMYJIUPYIOLINAX
MO3HABATEIILHYIO
MOTHBAIIHIO
oOyJaromuxcs;
JIACKYCCHH,
KOTOpBIE JAl0T
obOyJaromumcs
BO3MOXHOCTb
MPHOOPECTH OIBIT
BEJICHHS
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COOTBETCTBYIOIINX XUMUYECKUX PEaKLUH C
HCTOJb30BaHUEM CTPYKTYPHBIX (POPMYIL.
OmnuceIBaTh COCTaB, XUMHIECKOE CTPOCHUE U
IPUMEHEHNE KHUPOB, XapaKTePH30BaTh UX 3HAUCHNE
VTS )KU3HEACSATENILHOCTH OPTaHU3MOB.

Oco3HaBaTh OMTACHOCTH BO3JCHCTBHS HA )KUBBIC
OpraHM3MBI OIPEJICNICHHBIX OPTaHNYECKUX BEIIECTB,
MOSICHATH HAa IPUMEPAX CIIOCOOBI YMEHBILICHHUS

Y IIPEIOTBPALLCHHs UX BPEIHOIO BO3JIEHCTBUS Ha
OpraHM3M YellOBeKa.

Hcnonb30BaTh €CTeCTBEHHO-HAYYHBIC METOIBI
MIO3HAHUSI — TPOBE/ICHHUE, HAOIIOICHNE U OTIMCAHNE
XUMHYECKOTO IKCIIEPIUMEHTA (J1TA00PaTOPHBIE OTIBITHI
Y TIpaKTH4YeCcKue paboThl).

CrenoBats npaBuiiaM 0e30MacHOi paboOThI B
nabopaTopuy MPH UCTIONE30BAHUN XUMHYECKON
TOCYZBI ¥ 000PYIOBaHMUS, A TAK)KE IIPABUIIAM
oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHAMMU BBIITOJTHCHUA HaGOpaTOpHLIX OIIBITOB
U MIPAKTUYECKHUX PA0OT MO MOJYYECHHIO U N3yYCHUIO
OPraHWYeCKHUX BEIIECTB.

[IpencraBisiTh pe3ynbTaThl IKCIIEPUMEHTA B OpMe
3alKCH YpaBHEHHH COOTBETCTBYIOUIMX PEAKIHI U
JIeTIaTh BBIBOJIBI HA X OCHOBE.

HpOBO):[I/ITb BBIYHMCJICHHUSA JId ONIPCACIICHUA
MOJIEKYJISIPHON (hOPMYJITBI OPTaHHYECKOTO BEIECTBA,
10 YPaBHEHUIO XUMHUYECKON PEaKIHH.
CaMoCTOSATENHFHO TUIAHUPOBATh U OCYIIECTBIIATh
CBOIO TT03HABATENHLHYIO ICATEILHOCTD; IPUHIUMATH
aKTHBHOE

y4acTHe B FPYNIIOBOH y4eOHOH JesITeIbHOCTH

HWroro no pazneny 13

Pasnes 4. A3oTconep:kanue oprannyeckne coeJHHeHus!

AMUHEL
AMHWHOKHUCIIOTEI. 3
benku

4.1

POIII 10 KJIACC
https://resh.edu.ru/s

ubject/29/10/
MDSII 10 kmace

PackpbIBaTh CMBICI U3y4aeMBbIX TOHATUH (BBISBIATH
UX XapaKTepHbIC MPU3HAKN), yCTAaHABIIMBATH MX
B3aUMOCBS3b, UCIIOJIb30BATh

COOTBETCTBYIOIIUE MOHSTHUS IPU ONMCAHUU COCTaBa,

KOHCTPYKTHBHOT'O
JMasnora;
TPYIIIOBOH paboTHI
17001

paboThI B mapax,
KOTOpBIE y4ar
KOMaHIIHO# paboTe
17§
B3aUMO/ICHCTBUIO C
JPYTUMHU JICTEMU;

- BKIIFOYCHUC B
YPOK UT'POBBIX
nponenyp,
KOTOPbIC TOMOTAI0T
noJiepKaTh
MOTHBALIUIO
obyJaromuxcs K
MOJTYYEHUIO
3HAHWMH,
HaJIa)KHBaAHUIO
MO3UTUBHBIX
MEXKINYHOCTHBIX
OTHOLUEHUH B
KJiacce, MOMOTaroT
YCTaHOBJICHUIO
IOOpOXKeTaTeTFHOU
aTMoc(epsl BO
BpeMs ypOKa;

- OpraHu3aIus
medersa
MOTHBHPOBAHHBIX
U DPYIUPOBAHHBIX
oOyJaromuxcs HaJl
ux
HEYCIEBAIONTIMU
OJTHOKJIACCHUKAMH,
JAIOILETO UM
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CTPOEHMSI U IPEBpAILEHUI OPraHUYECKHUX
COCIMHEHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOIIHUKY JUIS
COCTaBIICHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOHi, COKpamEHHOI) hopmyt
OpPraHUYECKUX BEIIECTB.

OmnpenensiTe NpUHAUICKHOCTD BELIECTB K
OTIpeIEICHHOMY KJIAcCy IO COCTaBY U CTPOECHHUIO,
Ha3bIBaTh UX M0 CUCTEMATHYECKON HOMEHKIIATYpE;
MIPUBOJUTH TPUBUAIBHBIC HA3BAHUS OTAEIBHBIX
IIPENCTABUTEIIEH.

XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(h3nuecKue U XUMHYECKUE CBONCTBA, BAYKHEHUIITHE
CHOCOOBI MOJTyYSHHS TUITMYHBIX NIPEJICTaBUTENCH
a30Tcojep KaluX COeTUHEHUH (MEeTUIIaMHHa,
[JIMLMHA, OSJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
0EIIKOB; MOSCHSTH HA IPUMEPax 3HAYCHUE OCIIKOB
JUTSL OpTaHU3Ma YeJIOBEKa.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MMO3HAHUS — HA0IOAATh U ONUCHIBATD
HeMOHCTpaHHOHHBIﬁ OKCIICPHUMCHT.
CaMOCTOATENBHO MIIaHUPOBATH U OCYIIECTBIIATD
CBOIO II03HABATENBHYIO IE€ATENBHOCTD; IPUHUMATh
AaKTUBHOE y4acTHe B IPYNIIOBOH yueOHOH
JeSTeIbHOCTH

Hroro o pasneny 3

Paznen 5. BbicokoMoJIeKYJISIPHBIE CO

eIUHeHus

ITmacT™Maccsl.
5.1 Kayuykn. 2
Bonokna

POII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 knace
https://uchebnik.mo

s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject _program

Bnaners nzyyaeMbIMM XUMUYECKUMU MOHATUSIMU:
PacCKpbrIBaTb CMBICIT NU3YyYa€MbIX MOHATHH U
MPUMEHSTh 3TH MOHATHUSA [IPU ONKUCAHUU COCTaBa U
CTPOCHUS BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BEIIECTB, /I 00BSICHEHHS OTJCIbHBIX ()aKTOB H
SIBJICHUH.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JJIS
COCTaBIICHUS CTPYKTYPHBIX (POPMYIT BEIIECTB U
ypaBHEHUH peaklnii NoJMMepu3aly u

COLIMANILHO
3HAYUMBIH OTIBIT
COTPY/JHUYECTBA U
B3aUMHOM
MTOMOIIIH;

- MHUIIMUPOBAHUE U
MOJIePIKKa
HCCIIEI0BATENBCKO
7§

JESITeTbHOCTH
00yJaronuxcs B
pamkax
peanu3aiud UMA
WHIUBUIYaTbHBIX U
TPYITOBBIX
HCCIIEI0BATENBCKH
X MPOEKTOB, YTO
Jact
00y4aroIuMCcs
BO3MOXHOCTb
proOpecTu
HaBBIKH
CaMOCTOSTEIHHOTO
pelieHus
TEOPETUYECKOUN
MpOOJIEMBI,
TeHEPUPOBaHUS U
odopmIiTeHUs
COOCTBEHHBIX UCH,
YBOKUTEIHHOTO
OTHOIICHUS K
qyKAM HIESM,

0 OpPMIICHHBIM B
pabotax apyrux
HCCIIe0BaTEIICH,
HaBBIK ITyOJIMIHOTO
BBICTYIIJICHHUS
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1ds=31937268,3590
9478

MOJIMKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE CBOMCTBA
Kay4IyKOB, HanOoJee pacIpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; TIPUMEHEHHE

B Pa3NUYHBIX OTpacisix. MICronb30BaTh €CTECTBEHHO-
HaydJHBIE METOJIBI TO3HAHKS — HAOMIONATh 1
OIIHMCHIBATh IEMOHCTPALIMOHHBIA SKCIIEPUMEHT

nepes ayquTopuen,
apryMEHTHUPOBAHHUS
u

OTCTauBaHUS CBOCH

TOYKHU 3pCHUA.

Uroro no pazneny 2
OBILIEE KOJIMYECTBO
YACOB IIO 34

[TPOTPAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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ITOYPOYHOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBo 4acoB

Ne Tema ypoka Beer Kontpo | Ipaktu | DJIEKTPOHHBIE HH(PPOBBIE
n/n JIbHBIE yeckne | o0pa3oBaTesibHbIE pecypchl
° padoThl | padoThI
Ypoxk "lIpenmeT opranndeckoin
N XUMHH. Teoprst XUMHIECKOTo
IIpenmeTt opranudeckomn "
. CTPOCHMSI OPTaHMYECKUX BEIICCTB
1 XUMUH, ¢€ BOSHUKHOBCHUE, 1 (PDILI)
Pa3BUTHE H SHATCHHE https://resh.edu.ru/subject/lesson/614
9/start/170388/
Ypok "Teopus ctpoeHust
Teopus ctpoeHus OpraHUYEeCKUX coeauHeHu A. M.
OpraHUYECKUX Bytneposa. ['oMonorus u usomepus.
2 coemMHEHHH A. M. 1 Buner mzomepun" (MOLI)
bytiepoBa, €€ 0OCHOBHBIC https://uchebnik.mos.ru/material_vie
HOJIOXKEHHS w/atomic_objects/11849349?menuRe
ferrer=catalogue
[IpencraBnenue o
KJIaCCU(UKAITII Buneo "Knaccudukanus
OpraHUYeCKUX BEIIECTB. oprannueckux coenunennit” (MOLL)
3 Homenkmarypa 1 https://uchebnik.mos.ru/material_vie
(cucTemaTHUeCcKas) U w/atomic_objects/11849373?menuRe
TPUBHAJIbHBIC HA3BAHUS ferrer=catalogue
OpPraHnvYCCKUX BCUICCTB
AJIKAHLL COCTAE K Ypok "l;IpeI[eJII)HLIe YTIEBOJIBI -
4 cTpocHHe, 1 ankans!" (POILI) _
FOMOTIOT e KN P https://resh.edu.ru/subject/lesson/615
1/start/149993/
Ypok "AnkaHsl: cTpoeHHE,
HOMEHKJIATypa, U30Mepus,
5 iiiiii;izli o 1 ¢duznueckue c1_301710TBa" (M3H_I) _
HPE/ICTABHTEH ATKAHOB https://u_chebr_1|k.mos.ru/mater|al vie
w/atomic_objects/9761017?menuRef
errer=catalogue
Ypok "HenpenenbHbie YIIeBOIB -
6 AJKEeHBI: COCTaB U 1 ankens!" (POLL)
CTpOEHUE, CBOMCTBA https://resh.edu.ru/subject/lesson/541
2/start/212563/
Ypok "ANKeHbl: XUMHUYECKIE
OTUIIEH U IPOTIHIIEH — coiicta" (MOILI)
7 npocreime 1 https://uchebnik.mos.ru/material_vie
MPEICTAaBUTENN AIKEHOB w/atomic objects/9766622?menuRef
errer=catalogue
Buneo "B3zanmoaeicTBre 3THIICHA C
[Ipaktraeckast pabota Ne O6pomHoit Bomoit" (MOIII)
8 1. «Ilomydenue 3TnIIeHA U 1 1 https://uchebnik.mos.ru/material vie
W3YYCHHUE €T0 CBOHCTBY w/atomic objects/7712784?menuRef
errer=catalogue
Anxanuensl. Byraguen-1,3 VYpox "Ankaguensr" (MOIII)
9 u MeTrnOyTaanen-1,3. 1 https://uchebnik.mos.ru/material_vie

[Tomyuenue
CHHTETHYECKOI0 KayuyKa U

w/atomic objects/9819470?menuRef
errer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue

pE3UHBI

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,

Ypok "AJTKHHBI: CTTIOCOOBI
nony4yeHus u npumenenue” (MOLL)

10 TOMOJIOTUYECKUH Psijl. https://uchebnik.mos.ru/material vie
ATeTHIIeH — MPOCTEHIIIi w/atomic_objects/9819506?menuRef
MPeCTaBUTEIh aJKHHOB errer=catalogue

Ypok "BerauciaeHus 1o XAMHIECKAM
YpaBHEHUSIM KOJIHYECTBa, 00BbEMa,
Macchl BEIIECTBA IO KOJIUYECTRY,
Brruncnenus no .
11 YDABHEHHIO XHMHUECKOH 00BEMY, Macce peareHToB HIIn
AL npoaykroB peakuun" (MOII)
peakt https://uchebnik.mos.ru/material_vie
w/atomic_objects/8863808?menuRef
errer=catalogue
Ypok "Apensl (apomMaTtrdeckue
12 ApeHbI: OEH30I1 U TOIYOIL. yraeosr" (POILI)
TOKCHYHOCTH apeHOB https://resh.edu.ru/subject/lesson/477
5/start/150494/
VYpok "I'eHeTnueckas CBsA3b MEKIY
I'enernueckas cBs3b N
IIeBOIOPOIOB KJIaCCaMH yTJIeBOJI0PO/IOB (N_IBH_[_)
13 i . HX « https://uchebnik.mos.ru/material_vie
prmazrexar w/atomic_objects/11849611?menuRe
pa3IMYHBIM KJlaccam ferrer=cataloque
TIpHpOJIHLIC HCTOUHMKN VYpok "l[IpupoaHble HCTOUHUKU U
YTIIEBOIOPO/IOB: "
N repepaboTKa YTrIIeBOAOPOAOB
MPUPOHBIN Ta3 U

14 MOy THBIE He(TAHBIE Ta3bI (PSLID)

T . ’ https://resh.edu.ru/subject/lesson/614
HEGTH M MPONYKTEI €& 8/start/170461/
nepepadoTKu -
[IpuponHbIE HCTOYHUKHU Ypoxk "l[IpupoaHble HCTOYHUKA
YTIIEBOJOPOJIOB: YTIEBOIOPO/IOB: PUPOIHBIN ras,

15 HPUPOJHBIN ra3 u HedTh, yromnp" (MOIII)

MOMYTHBIE HE(TSHBIE Ta3bl, https://uchebnik.mos.ru/material_vie
He(Th U POIYKTHI €€ w/atomic_objects/8481541?menuRef
nepepabOTKU errer=catalogue
Ypok "O6o01IeHE U
cucTeMaTH3alisg 3HaHui mo teme "
Kontponbnas pabota o VYraesogopons"" (MIL)

16 i ; . .

paszeny «YTIeBOI0pOIBD) https://uchebnik.mos.ru/material_vie
w/atomic_objects/7665393?menuRef
errer=catalogue

[Ipenenbubie Ypok "OnHoaTOMHBIE IpeeIbHbIC

17 OJIHOATOMHBIE CIIUPTBHIL: cnuptel” (POLII)

METaHOJ ¥ ATAHOJL. https://resh.edu.ru/subject/lesson/476
BopopoiHas cBs3b 9/start/150550/

Ypok "MHoOroaToMHBIE CHUPTHI"
MHOroaToMHbI€ CIIUPTHI: (MBI

18 STUJIEHIJIUKOIb U https://uchebnik.mos.ru/material_vie

TIUIEPUH w/atomic_objects/7488843?menuRef
errer=catalogue
®DeHor: cTpoeHue Ypok "DeHoNBl U apOMaTHICCKUE
19 MOJIEKYJIbI, (pr3ndeckue u cuptel” (POLII)

XUMUYECKUE CBOICTBA,
MIPUMEHEHHE

https://resh.edu.ru/subject/lesson/572
7/start/150577/
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https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

Ypok "Anbaerunsl U KETOHBI"

20 gggf;;ﬁ?r'm 71 (PLL) .
B S — https://resh.edu.ru/subject/lesson/477
) 6/start/150604/
Ypok "OIHOOCHOBHEIE TIpeIeTbHBIC
OnHOOCHOBHBIE KapOoHOBBIE KHCIOTHL. Dusnveckne
21 npenensHble KapOOHOBBIE u xumuueckue cBorcraa" (MOLI)
KHCIIOTBI: MypaBbUHAS U https://uchebnik.mos.ru/material_vie
YKCyCHast w/atomic_objects/11849452?menuRe
ferrer=catalogue
Ypok "YKcycHast KHCIIOTa Kak
MPeCTaBUTENb MPEAeIbHBIX
| e i ptonom ctor (GO
VKCYCHOH KHOTOTED https://gchebn|k.mos.ru/mater|al vie
w/atomic_objects/7526880?menuRef
errer=catalogue
Ypok "KapOOHOBBIC KHCIIOTHI:
CreapuHOBas U OJICHHOBAS YKCYCHAs1, OJICHHOBAsI, CTEApUHOBAS,
23 KHCIIOTHI, KaK amuHoykcycHas" (MOILL)
NPEICTABUTEIH BBICIIIHX https://uchebnik.mos.ru/material_vie
KapOOHOBBIX KHUCIIOT w/atomic_objects/8481602?menuRef
errer=catalogue
VYpok "Beiciie kapOOHOBBIE
Mpbla KaK COJIM BBICIIMX kucinoTel. Meua" (MOIII)
24 KapOOHOBBIX KHUCIIOT, UX https://uchebnik.mos.ru/material_vie
MOJOIIIEE NENCTBUE w/atomic_objects/7526876?menuRef
errer=catalogue
CnoxHble 3pupsI Kak g&%ﬁ?mml{me Suprt  KupbL”
25 EESEZ’?OIEI;H@ KapOOHOBRIX https://uchebnik.mos.ru/material_vie
L MApOIIHS w/atomic_objects/7526883?menuRef
CJIOKHBIX 3(UPOB —
errer=catalogue
Kupsl: ruaponus, Ypok "Kupel. Moromue cpencraa
26 [IPUMEHEHMUE, (PDILI)
OuoJsoruveckas poiib https://resh.edu.ru/subject/lesson/595
KHPOB 2/start/150631/
YTJIeBOIBI: COCTAB, Ypox "Yraesonsl. [roko3a.
KJaccu(puKaIus. Omnuroca- xapuel. Caxaposa"
27 Baxueiimme (POII)
MPE/ICTABUTEIH: TIIIOKO03a, https://resh.edu.ru/subject/lesson/615
¢dpykTO3a, caxaposa O/start/150687/
28 Kpaxman u nemironosa kak
MPUPOAHBIE OJIUMEPEI
VYpok "llonucaxapuapl, Kpaxmad,
Kontponbnas padota o nesumonosa” (P
pasjcity https://resh.edu.ru/subject/lesson/541
29 «Kucnopoaconepxariue 3/start/150714/
OpraHUYecKHue -
COCAMHEHHS»
VYpok "AMHHBI, aHWIHUH: CTPOCHUE,
CBOMCTBA, IOJy4YEHUE, TPUMECHEHHE"
30 AMWHBI: METHJIAMUH U (MDBIII)

AHUJINH

https://uchebnik.mos.ru/material vie
w/atomic objects/7575892?menuRef
errer=catalogue
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AMI/IHOKI/ICJ'IOTLI KakK
am¢poTepHbIe Ypok "Amunokucnotsl. beaku"
31 OpraHUICCKUE 1 (POII)
COEIMHEHHUS, UX https://resh.edu.ru/subject/lesson/474
OMOJIOrNYECKOE 3HAYECHUE. 3/start/150742/
IlenTuast
benku kak npupoHble YpoK "BGHKH". (ML) . .
32 BEICOKOMOJIEKYIAPHBIE 1 https://gchebrj|k.mos.ru/mater|al vie
w/atomic_objects/10325359?menuRe
COCIUHECHUS
ferrer=catalogue
VYpok "OCHOBHBIE TOHITHS XUMUU
OCHOBHBIG HOHSITHSL XUMUH BBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/II‘/'I"
33 BBICOKOMOJIEKYJISIPHBIX 1 (ML) . L
COeTHHEHTT https://gchebn|k.mos.ru/mater|al vie
w/atomic_objects/11849570?menuRe
ferrer=catalogue
OCHOBHEIE MCTOIEL VYpok "HarypanbHblit KaydyK.
CHHTE3a "
34 BEICOKOMOJICKYJIAHbIX 1 CuHTeTHUeCKHE KaydyKu (POLI)
coemHeHH, TLTACTMACCH https://resh.edu.ru/subject/lesson/615
) ’ 2/start/150850/
Kay4yKH, BOJIOKHA -
OBIIEE KOJIMYECTBO YACOB 34

I10 TTIPOI'PAMME
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