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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHO 00pa3oBaTENbHOM NPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieil crpateru OOy4YeHMsl, BOCIHUTAHUS H Pa3BUTHS  OOyYarOUIUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MPUPOIHON cpene. Peanuzyercs xumudeckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0mero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CreMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, 4 TAKKE C
yaéToM OOmHUX TeNel ¥ TPUHIUIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIM3AIMHA, B CO3JaHUU HOBOM 0a3sl MaTepHUaTbHOM
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO
HAy4YyHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO  MpEeJCTaBlIeHUs 00



OKpYXKAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W KU3HU KaXJ0ro wieHa odmiectBa. CoBpeMEeHHash XUMUS
KaK HayKa CcO3MjaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
pelieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3J0POBBSI.

B cooTrBercTBUM C OOMMMH LEISAMH W MPUHIIMIAMUA CPEIHEr0 OOIIeTro
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOUYEHHUS B JKU3HbH COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBastonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOImas M HeopraHWYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OPraHUYeCcKOd XUMUU. POpMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHUH TIpeMeTa O00ecrleunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMmus» c(HOpMHpPOBaHA B MPOTPaMME IO XMMHUU HAa OCHOBE
CUCTEMHOTO TIOJIX0Jla K H3Y4YCHHIO Y4YeOHOro wmatepuana U OO0ycCIOBJICHa
HUCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHX M BIJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB [JO  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B Kypce opranwdeckoid XWMHU
MOJIYYar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus T[E€pBOHAYANbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XMMHUYECKOU PEaKIIUH.

[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOrO oOIIEro oOpa3oBaHUs
TEOPETUUYECKU Marepuan M (PaKTOJIOIrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKoM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00y4arouuMcsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, & TAKKE O XMMHUYECKUX DPEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMHU HayKaMH, pacKpbIBalOT €€ poJib B ITO3HABATEIBHOW U
IPAKTUYECKON JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX TMpo0siemMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom conepikaHue ydyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHEHTHPOBAaHO  Ha  (GOPMHpPOBAaHHE y  OOyYaIOIIHXCS
MHUPOBO33PEHYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepHabHOE  E€JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
MPUPOJIHBIX SIBICHUI MYTEM SKCIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POJTH XUMUU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasnoB.

B nmane pemieHuss 3agay  BOCHUTAHMS, Pa3BUTHUS U COLMAIU3AlUU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIIMX ©0a30BO€ 3HAYEHHUE MJIs
pPa3JIUYHBIX BHJIOB JIESITEIIBHOCTH: pELICHUsS MpoOJieM, IMOWCKa, aHadu3a u
00paboTKkM  MHpOpPMALIMK, HEOOXOIUMBIX i1 NPUOOpPETEHUs  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTU, 3aHMMAIOIIECH BajkKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KakK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE CpeaHero oOmero o0pa3oBaHus, NIpH
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKHU LeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIHPHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBON KynbTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOA K ONPEACNICHUIO IeJied W3y4YeHHs TpeAMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMU M3YYCHHS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAaHUN Kak BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE
KOTOpOW JIeXKaT KIIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE UM TIOHUMAaHUE
CYLITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUSI U CTAHOBJIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIMi, HEOOXOAUMBIX IS
NpUOOpEeTeHUsT yMEHUH OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIONIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIICPHMEHTA,
cOOJIFOICHUEM TTPaBHII 0€30IMacHOr0 00paIeHHsI C BENECTBAMM.

Hapsimy c¢ »Tum, comepikarenbHas XapakTEepUCTHKA Ieed u 3aaad
M3Yy4YEeHHS TMpeAMETa B MPOTrpaMMe MO XMMHH yTOYHEHA U CKOPPEKTHpOBaHA B
COOTBETCTBHM C HOBBIMH TPUOPUTETAMH B CHUCTEME CpPEIHEro oOIIero
oOpazoBanusa. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MPEANOYTCHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJEp)KaHWsl  OOydeHws,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE HAa00poM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTHBHOTO TIOJYICHHSI 3HAHUN
Y IPUMEHEHUS UX B pEabHOM KU3HU JIJISl PEIICHHS MPAKTHUECKUX 3a]1a4.

B cB3u ¢ 3THM mpu W3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKKE 1S ¥ 3a7a9H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITCIbHOMY  TIPHHSTHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHITH), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE IJI Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TOWCKa, aHaiu3a U 00paboTKH
UHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JIEATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UIMH  JKOJIOTUYECKOH 0e30MacHOCTH XapaKTepa BIUSHUS BEIISCTB M
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBUU C YKM3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM JIIs TIOMCKAa |
aHanmu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHUYECKOTO
COJICP)KaHHS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHH, €€ Ba)XKHOW POJM B pENICHHUU TI00aBbHBIX IPOOIeM
paIoHaILHOTO TIPUPOIONIOIB30BaAHMS, ITOMTOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAIlHSX, CBA3aHHBIX C XUMUUSCKUMH SIBJICHUSMH.

B ydeOHOM murane cpemHero oOmmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOIUT B COCTaB MpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIA M3YYCHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero obIero oopazoBanus, coctapiser 68 yacop: B 10 kmacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHMyecKou XUMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MaTepuaioB. Teopuss CTPOEHUS OPTraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHoBHBIE mojoxkeHus. CTpyKTypHbIe (POpMYIIbl
OpraHWYEeCKUX BeUIecTB. ['oMonorus, nzomepus. XUMHUYECKas CBA3b B OPraHMYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupuKauu opraHudeckux BemiecTB. Homenkmatypa
OpraHMYecKUX COEIMHEHUH (cucTeMaThyeckas) ¢  TpUBHAIbHbIE  Ha3BaHMS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOABbl M3YYEHUs BELIECTB M WX [PEBpALLCHMIA:
O3HAaKOMJICHHE ¢ 00pa3llaMu OpPraHUYeCKUX BEIIEeCTB U MaTepUallaMH Ha UX OCHOBE,
MOJICTUPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAONIOJCHUE U ONUCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB 10 TMPEBPAIICHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (IIaBjIeHUE, O0YTITMBAHUE U TOPEHUE).

Yriaesogopoabl

AJNKaHBl: COCTaB W CTPOCHHE, TOMOJIOTMYECKHMW psia. Meran u 3TaH —
OPOCTEHIINE TPEACTABUTENIM aJIKaHOB: (U3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu 3amMelmIeHUs M TOPEHMs), HaXO0XKIEHUWE B TMPUPOJAE, IMOJIYyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUH psAN. ODTUIEH U MOPONUIIEH —
NPOCTEHIIINE TPEACTABUTENIM aJIKCHOB: (U3NYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApPATAMU, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamamen-1,3 u wmetwnOyrtaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHYECKUE CBOWcTBa (peakuus noguMepusanuu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTMYECKUI Psif. ALIETHIIEH —
NPOCTEHIINI MPEeICTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TaTOTC€HUPOBAHUSA, THUpPATALUH, TOPEHUs),
IIOJIyYEHHE U IPUMEHEHNE.

Apenbl. beHnzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu rajgoreHUpOBAaHMS M HUTPOBAHUSA), MOIYYEHUE M NpPUMEHEHHue. 1oayon:
cocmas, cmpoenue, usuyeckue U XUmMuiecKue ceoucmea (peakyuu 2ai02eHuposanus
U HUMPOBAaHUs), noryyenue u npumernerue. TOKCHUYHOCTh apeHOB. | eHeTHueckas cBA3b
MEXKy YII€BOAOPOAAMH, IPUHAJIEKAITUMH K PA3TUIHBIM KIJIACCaM.



IIpuponHble HWCTOYHUKHM  yryieBOLOponoB. IlpuponaHslii ra3 U IIOIYTHBIE
HedTanble Ta3pl. Hedtp m e€ mnpoucxoxnenue. CrocoObl mnepepabOTKU HePTH:
MEPEroHKa, KPEKUHI (TepMHUYECKH, KaTaauTHueckuil), nuponau3. IIpoaykrsr
nepepaboTku He(TH, UX NMPUMEHEHHE B MPOMBILNUIEHHOCTH W B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHUs BEUIECTB M UX IPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liamMH IJIaCTMACC, KayuyKOB U pe3uHbl, Kouiekiuu «Hed1b» u
«YTOabp», MOJAEIMPOBAHUE MOJEKYI YTJIEBOJOPOJOB M TaJON€HONPOU3BOIAHBIX,
MIPOBEJICHUE MPAKTUYECKOW pabOThI: MOJYyUYEHHUE dTUJIEHA U U3yUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Brruncnenus mo ypaBHEHUIO XUMHUUECKOM peakinu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJTHOTO BEIIECTBA WWJIM TMPOAYKTa peaKkIuh IO HU3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJTHOT'O M3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

Kuciopoaconep:kaniue opranudeckue coeJMHEHUs

[IpenenpHbIe OAHOATOMHBIC CIUPTHL. METaHOJ U ATAHOI: CTPOCHHE, (PU3NUECKue
U XUMUUYECKHE CBOMCTBA (pEaKIMu ¢ aKTMBHBIMU METaJlJIaMH, TaJOreHOBOAOPOIaMU,
ropeHue), mpuMeHeHne. BogopoaHbie CBSA3M MEXAy MOJIEKyJIaMu CiupToB. JleiicTBue
METaHOJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHbBIE€ CIIUPTHI. ITHUICHTIUKOIb U [NIMIEPUH: CTPOCHHE, GU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO LIEJIOYHBIMA METAJJIAMU, KaueCTBEHHAas
peakiusl Ha MHOTOAaTOMHbIE CIUPTHI). [lelicTBue Ha opraHu3M yesnoBeka. [IpumeHnenue
[JIMIEPUHA U STUICHTIIUKOJIA.

@deHoN:  CTpOoeHHWE MOJIEKYJbl, (U3UYECKHUe U XHUMHYECKHE CBOWCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl U kemoHvl. QopManbIAeTU/l, alleTANbICTHI: CTpOeHUE, (GU3NIECKUE U
XUMUYECKHE CBOMICTBAa (pEaKUUH OKHUCICHUS M BOCCTAHOBIICHMS, KayECTBEHHbBIE
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M yKCyCHas
KHUCIIOTBI: CTpPOCHHE, (U3MYECKHE M XMMHUYECKHE CBOWCTBa (CBOWMCTBa, oOmue s
KJIacca KUCTIOT, Peakius dTepudukanumn), norydeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnosxxnbie d(pupbl KaKk TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ UAPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrreBoasl: cocTaB, KiaccuuKaius yrieBoaA0B (MOHO-, IU- U TIOJUCAXAPUIIBI).
I'moko3a — mpocTedmuii MOHOcaxapul: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
Gu3nYecKue W XUMHYECKHE CBOHMCTBa (B3ammojmeilicTtBue ¢ ruapokcuaoM memu(ll),
OKHCJIEHHEe aMMHa4YHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBIEeHUE, OpOKEeHHE
[JIIOKO3bl), HAXO0XJEHUE B MPUPOJE, IPUMEHEHUE, Ouonornyeckas posib. dorocunres.
®pyKTO3a KaK U30MEP TITFOKO3HI.



Kpaxman u nemmono3a kak mnpupojHbie mnoaumepbl. CTpoeHue Kpaxmana u
neuoao3pl.  DU3MYEecCKHMe W XMMHUYECKHE CBOMCTBa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHUs BEHIECTB M UX MPEBpallCHUN:
MpoOBeJIcHNWEe, HAONIOJIEHHEe U OINKHCaHUuE JIEMOHCTPAIMOHHBIX OIMBITOB: TOPECHHE
CIIUPTOB, KauyeCTBEHHBIC PEAKIUH OJHOATOMHBIX CIHPTOB (OKHCICHUE HTaHOJIa
okcugoM wmenu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJACHCTBHE TIJIHMIEPUHA C
ruapokcugom menu(ll)), ampaerugoB (OKHUCIeHHE aMMHAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u rtuapoxkcugom wmenu(ll), B3aumopelcTBHEe Kpaxmana C HOIOM),
POBEICHUE MTPAKTUUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrnie 3agaun.

Brruncnenus mo ypaBHEHUIO XUMUUECKOM peakinu (Macchl, 00bEMa, KOJINYECTBa
UCXOJTHOTO BEIIECTBA WWJIM MPOAYKTa pEaKIMh 10 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MIPOIYKTOB PEAKIIUN ).

A3oTcoepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTBI KaK aM(oTepHble OpraHWYecKue coeauHeHus. duznueckue u
XUMUYECKHE CBONCTBA AaMHUHOKHUCIOT (Ha TIpuMepe TiuiuHA). buonorunyeckoe
3Ha4YCHUE aMUHOKHUCIIOT. [lenTuapl.

benku Kak TpPUPOIHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHud. llepBuunas,
BTOpUYHAST W TpPEeTUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OEJIKOB:
TUIPOJIN3, IeHATypallis, KaueCTBEHHbIE PeaKluy Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHUs BEIIECTB W HUX [PEBPALICHUMN:
HAOJIIOICHNE U OMHUCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: JeHATypauus OelKOoB IpHu
HarpeBaHUMU, IBETHHIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUS

OCHOBHbIE TOHSTUS XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIMMEPHU3ALMNH, CPEAHSS MOJEKYJsIpHas
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYISPHBIX COCOUHEHHN —
MOJIMMEPU3ALIMS U TTOJTMKOHEHCAIIHS.

OKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaAlICHUI:
O3HAaKOMJICHHE C O0pa3laMyd MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBS3EH MPU U3YUYEHUU OPraHUYECKOM xuMuu B 10
KJIacce OCYILECTBIISIETCS 4Yepe3 MCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyUHBIX
MOHATUN, TaK W TOHATHH, SBIAIONIUXCS CHCTEMHBIMHU JUJISl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIE MOHATUS: SBJICHUE, HAY4YHBINH (akt, rumnoresa,
3aKOH, TEOpHUs, aHaJIW3, CUHTE3, KiacCU(UKaLUs, MNEPUOJUYHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.



dwusuka: MaTepusi, JHEPTHsl, Macca, aToM, EKTPOH, MOJIEKYJa, SHEPTreTHUECKUN
YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHUE BEIIECTBa, (PU3NUECKHUE
BEJTUYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knerka, opranu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢orocuHTe3, OWONOTMYECKHM AaKTUBHBIE BemiecTBa (OENMKW, YIIEBOIBI, JKUPHI,
(bepMeHTHI).

I'eorpadus: MuHEpanbl, TOpHBIE MOPOMBI, TOJE3HbIE HCKOMaeMble, TOIUIHBO,
PECYpCHI.

TexHoMOrUs: MUIEBBIC TPOAYKTHI, OCHOBBI PAIlMOHATHLHOTO MMUTAHUS, MOTOIIHIEC
CpeICTBa, JICKAPCTBEHHbIE M  KOCMETHUYECKHWE Tpenaparbl, MaTepHalbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KVIACC
OBIIAS N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKUNA 3JIeMEHT. ATOM. SIIpo aToMa, U30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYeckre YPOBHH, MOAYPOBHH. ATOMHBIE OopOuTanmd, S-, P-, O- 3JIEeMEHTHI.
Oco0OeHHOCTH paclpeiesieHus] 3JIEKTPOHOB [0 OpOUTANsIM B aTroMax »dJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[lepuonnueckuit 3axkoH U llepuoguueckas cucreMa XMMHUYECKUX DJIEMEHTOB [l
. MenneneeBa. CBA3b INepUOAUYECKOro 3akoHa U llepuogmyeckoil cHCTEMBI
xumuuyeckux siaemeHtoB [l. M. MeHueneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOICTB XUMHUYECKUX DIIEMEHTOB U
o0pa3yeMbIX UMU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U MepuogaM. 3HadeHHUE
NIEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BeliecTBa. XHUMHUYECKas CBsI3b. BHAbl XUMHYECKOM  CBSI3M
(koBaJeHTHAsl HEMOJIApHAs W TOJISIpHAs, HWOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJCHTHOM XUMHYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BogopogHas cBsizb. BaneHTHOCTb.  DIEKTPOOTPULIATENBHOCTD.
Crenens okucneHnus. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHMs. 3aKOH MOCTOSTHCTBA
cocTaBa BeHIECTBA. THUINBI KPUCTALIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOICTBa
BEIIECTB OT THNA KPUCTAIMYECKON PEIIETKHU.

[lonatne o ngucnepcHbIXx cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PAacTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiatypa
HEOPraHWUYECKUX BEIIECTB. [eHeThueckass CBSI3b HEOPraHMYECKUX  BEUIECTB,
MPUHAICKAIIUX K PAa3JIMYHbIM KJ1accaM.



Xumuueckas — peakius.  Kiaccudukanus — XUMUYECKMX — peakuuid B
HEOPraHUYECKOM U OPTraHWYECKOM XUMHH. 3aKOH COXPAaHEHHSI MACChl BEUIECTB, 3aKOH
COXpPAHEHHUS U MPEBPALICHUS SHEPTUHU MTPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3nyHbIX (akropoB. OOpaTUMbIe
peakuuu. XuMmuyeckoe paBHoBecHe. DakTOpbl, BIMAKOIIME HA  COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

OnekTponauTuyeckas auccormanug. CuiabHble U ciabbie daekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEpPUMEHTAIbHBIE METOAbl H3YYEHHS BEUIECTB W MX MPEBPaICHUIA:
neMoHctpanus Tabmun «llepuonuueckass cucrema xumuueckux snemeHtoB JI. .
MenneneeBay, HM3y4YCHHE MOJCIECH KPUCTAJUIMYECKUX PEHIETOK, HAOIIOCHUE W
OMHMCaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHE TEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUM KaTalU3aTOPa, OMPEACICHUE CPEbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIHHOTO HHJIMKATOPA, PEaKIMM HWOHHOTO OOMEHA), MPOBEICHUE
paKTUUECKON paboThl «BiusHUE paznuyHbIX (DAKTOPOB HAa CKOPOCTh XUMHYECKOUH
peaKkIum».

PacuétHrie 3agaun.

Pacuérel Mo ypaBHEHUSIM XUMHUYECKUX PEAKIUNA, B TOM YUCIIE TEPMOXUMUYECKUE
pPacy€Thl, pacy€Thl C UCIOJIB30BAHUEM MOHATHS «MAaCcCOBAs JOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. [lonoxxenne HemeTaiwioB B llepuonnueckoil cucteMe XUMHUYECKUX
sanementoB JI. WM. MenneneeBa u OCOOCHHOCTHM CTpoeHUSI aToMOB. Dusmyeckue
CBOMCTBa HEMETANIOB. AJUIOTPONUS HEMETAJJIOB (HA MpPUMEpPE KHCIOPOIa, CEpHI,
dbocdopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BAXKHEHIIUX HEMETA/UIOB (TaJoreHoB, CEphl, a30Ta,
docdopa, yriaepoaa u KpeMHHs) U UX COCTMHEHUN (OKCHUOB, KUCIOPOACOIEP KAIINX
KHUCJIOT, BOAOPOAHBIX COEIUHEHH).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Meramibl. [lomoxenue mertamioB B llepmogmueckoil cHCTEME XHUMUYECKUX
anemenToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX O0OJIOYEK
aToMoB MeTayuioB. OO0mue ¢usznueckue cpoiicTBa MeTawioB. CIUIaBbl METaJIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOWCTBA BAXHEHIINX METAJIOB (HATPUM, Kajduid, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHECHUH.

O6mme crnocoObl MoMy4deHus: MeTauioB. [IpuMeHeHMe MeTamioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METObI U3yUYE€HUS BEIIECTB U X NPEBPALICHUIN: U3YUYCHHE
Kojulekuuu  «MeTamibl M CIUIaBbl»,  O0Opa3lioB  HEMETAUIOB,  pEICHHE
AKCHEPUMEHTAIBHBIX 3aJlay, HaOJIOJICHUE U OINUCAHHE JAEMOHCTPAIIMOHHBIX H



7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THUAPOKCHAA ATIOMUHHUSA C PAcTBOPAMH
KHUCJIOT U LIEJ0Yel, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHbie 3anaum.

Pacuétpl Maccel BemiecTBa WIM 00bEMA Tra3oB IO H3BECTHOMY KOJIHUYECTBY
BEIECTBA, MAacCe UM 00bEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIMU BELIECTB, PACUETHI
Macchl (00b€Ma, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIU OJIHO W3 BEIIECTB
MMEET MPUMECH.

XUMHUS U )KM3Hb

Ponpr xumum B oOecrieuyeHUH HKOJOTUYECKON, SHEPreTUYECKOM U MHIINEBOMN
0e30MacHOCTH, pa3BUTUM MeIUUUHBL. [loHSATHE O HaydyHBIX METOAAaX TIO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIIMIIAX MPOMBIIUIEHHOTO MOJYYEHUS
Ba)KHEUIIINX BEILIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BAXHEWIINE CTPOUTEIBHBIE
MaTrepuasbl, KOHCTPYKIIMOHHbIE MaTepHalbl, KPACKH, CTEKIIO, KEpaMUKa, MaTepHUallbl
JUTSL DTIEKTPOHHUKHM, HAHOMATEepUaJIbl, OPraHWnYECKrUe U MUHEPAIbHbIC YI0OPEHHUS.

XUMHUSL W 300pOBbE YEIOBEKA: MpPaBUJA HCMOJIb30BaHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOr0 MCIOJIb30BAHUS IMpenapaTroB OBITOBOW XWMHUU B
IIOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXnpeaMeTHBIX CBsI3el MPU M3YYeHUH OOIIeH U HeOpraHu4ecKOn
xuMuH B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO-
HAay4YHbIX IIOHATUN, TaK W IOHSATUH, SBJISIIOIIUXCS CUCTEMHBIMU JUISI OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAy4YHBIM (aKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KiIaccu(ukanus, TEepUOJANYHOCTh, HAOIO/ICHUE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepusi, dHEPrUs, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUN YPOBEHb, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3WYECKHE BEIMYWMHBI U EIUHUIBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa:  kimetka, oOpraHusM, OSKocucTteMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpanbl, TOpHBIE TOPOMBI, MOJIE3HBIE HMCKOMAEMbIe, TOTUIWBO,
pecypchl.

TexHonorusi: XUMHYECKAs MPOMBIIUIEHHOCTb, METAJUIyprus, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpUANIOB, CEJIIbCKOXO3SAWCTBEHHOE IPOU3BOJACTBO, IHMILEBAs
MPOMBIIIIEHHOCTb, dbapMalieBTHUYECKAS MIPOMBIIIIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX IpenapaTroB, MPOU3BOJCTBO KOHCTPYKLUHMOHHBIX MAaTEpPHUaJOB,
3JIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA IIPOI'PAMMEBI 110 XMMHNUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3yJibTaTaM  OCBOCHHS
oOydJaromuMucs TMPOrpaMM  CpeIHero ooOmero oOpa3oBaHusi  (JIMYHOCTHBIM,
MeTalpeMETHBIM U MpeaMeTHbIM). HayuHo-MeTonnueckoir 0OCHOBOM /it pa3paboTKu
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSA MPOTPaMM CpEJHEro ooOIero oOpa3zoBaHUs
ABJIETCS. CUCTEMHO-AESTENbHOCTHBIN TOJXO/I.

B cooTBeTCTBUM C CHCTEMHO-JEATEIBHOCTHBIM TMOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MpeAMETa « X UMHUSI» Ha YPOBHE CPEIHEr0 00IIEero
00pa30BaHus BbIJECJICHBI CIEYIOLIME COCTABIISIIONIME:

OCO3HAaHHE OOYYAIOIUMHCS POCCUUCKOW TpakTaHCKOWM HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIeNICHHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHUH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaloluXcsi PYKOBOJCTBOBAaTbCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMHU, MPUCYIIUMHU LEJIOCTHOMN
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIMYME TPABOCO3HAHMS SKOJOTHYECKON KYyJIbTYpbl M CIIOCOOHOCTH CTaBHTh
LEIU U CTPOUTD )KU3HEHHBIEC IIJIAHBI.

JIMYHOCTHBIE pE3yJAbTAaThl OCBOEHUS MpeaMeTa «XHMHS» JIOCTUTAKOTCS B
€AMHCTBE Y4YeOHOW W BOCHUTATEIBHOM JEATEIBHOCTM B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU M
ujeallaMi POCCUIMCKOTO TPaKIaHCKOT0 00IeCcTBa, MPUHATHIMUA B OOIIECTBE HOPMaMU
M TpaBWJIaMH  TOBEJEHUS, CIOCOOCTBYIOIIMMH IpoOllecCaM  CaMOTO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyUYaIOIINUXCSI.

JInuHOCTHBIE  pe3ydbTaThl  OCBOEHUS  IpeaMera «XUMHUS»  OTPaKaroT
chOpMHPOBAHHOCTh OMbBITA [MO3HABATEIIBHOW © MPAKTHUYECKOW JIESITEIBHOCTH
OoOy4JarommXxcs MO peasu3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS OOYYarOlMMHCS CBOMX KOHCTUTYIIMOHHBIX IMpaB U OOSI3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OpEACTaBICHUS O COLMAIBHBIX HOpPMax UM TMpaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIBHOCTH MPHU CO3JAaHUU y4EOHBIX
MIPOEKTOB, PEUICHUU Y4EOHBIX U MO3HABATEIbHBIX 3aJ1a4, BBIIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIECHHOCTHOT'O OTHOILIEHUSI K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TPOLIeCCY TBOpPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMHWHU, OCO3HaHUSA TOTO, YTO JOCTHKEHHUS HAyKH €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAONMIOACHUN,  KPOMOTJIUBBIX  DKCIEPUMEHTATbHBIX  ITOWCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca M MO3HABATEIbHBIX MOTUBOB B MOJYYCHHH U TOCJICAYIOIMIEM aHAJIN3E
uH(OpPMaIIMK O MEePEIOBLIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIlMH, CBSI3aHHBIC C XMMUYCCKUMU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HAa MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TIOBEJACHHWE W TIOCTYIIKM CBOUX TOBAapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M TIPAaBOBBIX HOPM U OCO3HAHUE TMIOCIEJACTBUM DITHX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHUS  I[EHHOCTeH 3I0pOoBOro W 0Oe3omacHoro oOpasza  KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coONroIcHUsT TpaBUi 0OE€30MacHOr0 OOpaIlleHWS ¢ BENIeCTBAMH B  OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYJAOBOU JAEATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH NMPaBUI UHANBUIYAJTBHOTO U KOJUIEKTUBHOTO 0€301MacHOT0
NOBEJEHHUS B CUTYyaIUsAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMS TOCJIECACTBUI M HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHUS

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTHU B y4e0HO-MCCIIeTIOBATEIHCKON
NEeATEeNIbHOCTHU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX ACATEIbHOCTH;

YCTAHOBKHM HA aKTMBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad COLMAIbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOETr0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY H3Y4YEHHUI0 MPOodeccuid pa3IuvyHOro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEeIbHOCTH;

FOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  HMHAUBUIYAJIbHONH  TPAaeKTOpPUHU
oOpazoBaHus, Oynyuiei npodeccur U peain3aluid COOCTBEHHBIX )KU3HEHHBIX IIaHOB



C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEM K XHMHUH, HWHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIUTAHMS

AKOJIOTHYECKH LIEJIeCOO0pPa3HOr0 OTHOLIEHHUsS K MPUPOJIe, KaK HCTOYHUKY
CYyILIECTBOBAHHMS )KM3HH HA 3€MIIE;

NOHMMAaHHUS TJIOOAJIBHOIO XapakTepa »HKOJOTMYECKUX MpoOsieM, BIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSTHUE IPUPOJTHON U COLIMATIBHOM CPEJibl;

OCO3HAHUS HEOOXOJUMOCTH MCMOJb30BAHUS TIOCTUKEHUU XUMHUU JUIST PEIICHUS
BOIIPOCOB PAIIMOHATIBHOTO MPUPOAOIIOIH30BAHNUS;

AKTUBHOTO HEMPUATHS JACHCTBUM, MPUHOCSIIUX BPEJl OKPYKAIOIIEH MPUPOTHOM
cpelne, yMEeHHs NPOrHO3MPOBATH HEOIAronpHUsATHBIE SKOJOTUYECKHUE TIOCIEICTBUS
npeANpPUHUMAEMbIX JCHCTBUM U MPENOTBpaIaTh UX;

HAJIUYHUS PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, JKOJIOTUYECKON KYJIbTYpHI,
OTbITAa JEATEILHOCTU AKOJOTHYECKON HANpaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMHU B TI03HABATEJIbHOW, KOMMYHUKATUBHON M COLUAILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH HICOJIOTHH XeMo(poouw;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS celMPUKN XUMHUH KaK HayKH, OCO3HaHUA €€ poiiu B (OpMUPOBAHUH
pPAIMOHAILHOTO HAaYYHOI'O MBINIJIEHUS, CO3JaHUU LEJOCTHOTO MpeACTaBiIeHUs 00
OKPY’KaIOLIEM MHUPE KaK O €IUHCTBE MPHUPOIBI U YEJIOBEKA, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U perieHruH MpoodiieM COXpaHEHHUs MMPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JIJII COBPEMEHHOM ITUBUIU3AIINN: B
e€ T'yMaHHCTHYECKON HANpaBICHHOCTH M BaXXHOM POJM B CO3JaHUM HOBOW Oa3bl
MaTEpHUAIbHON KYJIbTYPBI, PEIICHUH TJIOOANBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEeJIOBEYECTBA —  CBIPbEBOM, DJHEPreTUYECKOW, TMHUIIEBOM W  SKOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTUM MEIUIIUHBI, 0OECIIEYEHUN YCIOBUH YCIEIIHOTO Tpyda U
HKOJIOTUYECKH KOM(MDOPTHON KU3HU KAKIOTO WICHA OOIIEeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: TOHUMAHUS CYITHOCTH METOJIOB NTO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAYKaxX, CIOCOOHOCTH HUCIOJIB30BaTh MOJTydaeMbIe
3HAHMS JUIS aHAIM3a U OOBSICHEHUS SBICHUI OKPYKAIOIIETO MUPA U MPOUCXOSAIINX B
HEM W3MEHEHUU, YMEHHUs JelaTb 0OOCHOBaHHBIC 3aKIFOUYCHHUS HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCS JAHHBIX C MENBI0 TIOTYyYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO HCIIOIH30BaTh XUMUYECKHUE 3HAHUS ISl PEIICHUS
mpo0JIeM B PeaTbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpECa K MO3HAHUIO U UCCIIEA0BATENbCKOM A TEIbHOCTH;

FOTOBHOCTM W CHOCOOHOCTM K  HENPEPhIBHOMY  O0Opa3oBaHUI0 U
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW [0 XUMHUHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iauyHbiX cdepax mnpodeccuoHanbHOM
TeSTEITHPHOCTH.
METAINPEIMETHBIE PE3YJIBTATbI

MeranpenMeTHble pe3ybTaThl OCBOCHHS Y4eOHOTO mpeameTa «XUMHUS» Ha
YPOBHE CpeIHET0 00111er0 00pa30BaHUs BKIIOYAOT:

3HAYMMBIC TUISt dhopmupoBaHuUs MUPOBO33PECHUS oOyyaromumxcs
MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIICHAYYHbIE TOHSATHSA, OTPAXKAIOIINE
[ETIOCTHOCTh ~HAay4YHOW KapTUHBI MHUpa H CHEUUPUKY METOJIOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHUsl, SIBICHUE,
pollecC, CHCTeMa, HAay4yHbIN (aKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeAOBaHUE, HAOIO/ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIE YyueOHble JeUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHBHEIE,
peryisTUBHBIE), obOecreunBatonye GopMupoBanue QPyHKIIUMOHATBHONW IPAaMOTHOCTH U
COITMATbHOM KOMITETCHITUN 00YyYaroImmnXCs;

CIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,
MHUPOBO33PECHYECCKHEC 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIC JEHCTBUS B MTO3HABATEILHON
U COITMATTBLHOM MpPaKTHUKE.

MeranpenMeTHble  pe3yJabTaThl  OTPA)XKAIOT  OBJIAJIEHWE  YHUBEPCAIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSAMH.

OBiajieHue YHUBEPCATBHBIMH Y4eOHBIMH NO3HABATEIbHBIMU JI€HCTBUSIMM:

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSATEILHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OTpEeNeNsITh IeNn JACSATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEpUU UX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJIbTATHI ACSITEIIbHOCTHU C TIOCTABIICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUM TMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISATh XapaKTEpHbIE TPHU3HAKH TOHATUA W YCTaHABIMBAaTh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSTHUS Il OOBSCHEHHUS OTACIbHBIX (DaKTOB M
SIBIICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPHUH JIJIS KIaCCU(UKAIIMN BEIIECTB U XUMHUYECKUX
peaxkiuu;

yCTaHABIMBAaTh  NPUYUHHO-CIEICTBEHHBIE  CBA3M  MEXKIAY  HU3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHbBIC, IETyKTUBHbBIC, 10 aHAJIOTUN),
BBISIBIISITh 3aKOHOMEPHOCTM M MPOTUBOPEUUST B paccMaTpUBAEMbIX SBJICHUSX,
(dbopMyTHpPOBaTH BHIBOBI U 3AKITIOYCHHUS;

MPUMEHSTh B MPOIECCE MO3HAHUSI, UCIOJIb3yeMble B XUMHUU CUMBOJUYECKHUE
(3HaKOBbIE) MOJENH, MPEeoOPa30BBIBATh MOJEIbHBIE MPEICTABICHUS — XUMHUYECKHIM
3HaK (CMMBOJI) AJIEMEHTa, XUMUYeckas (opMylia, ypaBHEHUE XUMUUYECKON peakiuu —



MpU  pEIICHUH YYEOHBIX [O3HABATENbHBIX W MPAKTUYECKUX 3a7ady, MNPUMEHSThH
Ha3BaHHbIE MOJICIbHBIC MPEJCTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMHM METOJOB HAYYHOrO TO3HAHMS BEIIECTB U XUMHUYECKUX
peaxkuuu;

dbopMynUpoOBaTh LEJIM U 3aJla4d UCCIICIOBAHUS, UCIIOIB30BaTh MOCTABICHHBIC U
CaMOCTOSITEILHO C(hOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI 111 ()OPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH BBICKA3HIBAEMBIX
CYXKJICHUH;

BIAJ€Th HAaBBIKAMH  CAaMOCTOSITEJILHOTO  IUIAHUPOBAHHWS W MPOBEJCHUS
YUCHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBAaThH YMEHMs HAOI0IaTh 3a XOJIOM
mpoliiecca, CaMOCTOATENIBHO TMPOTHO3UPOBATH €ro  pe3yiabTar, (OpMYIUPOBATH
0000ITIeHNsT U BBIBOJIBI OTHOCHUTEIIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperath  OMBIT  YYCHUYECKOW  HMCCIEAOBATEIBCKOW W MPOSKTHOM
NESATeIbHOCTH, MPOSBIISTh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY TTOUCKY
METOJOB PEIICHUS TMPaKTUYECKUX 3a7ad, NPUMEHEHUIO PA3JIUYHBIX METOJIOB
MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OPUEHTHPOBATHLCS B PA3TMYHBIX HCTOUYHUKAX MH(POPMAIUU (HAYUYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUUECKOTO COJIep)KaHUsI, CIIPaBOYHbIE TTOCOOUs, pecypchl MHTEpHETA),
aHAJTM3UPOBaTh HMHGPOPMAIIMIO PA3IMYHBIX BHJIOB U (HOpM  TpeACTaBICHUSA,
KPUTHUYECKH OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyTUpoBaTh 3ampoCchl U TMPUMEHATH pa3IMYHbIE METOABI TMPU IOUCKE H
orbope uHpOpMAIMK, HEOOXOMMMOW Ui  BBIOJTHEHUS  y4eOHBIX  3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOperaTh  OMNBIT  HWCIOJB30BaHUSA  HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONMTHUMAIbHYIO (OpMY IpeACTaBICHHUS MH(OPMAIIUH
(cxempl, TpaduKH, TUArpaMMbl, TaOJIUIIBI, PUCYHKH U APYTHUE);

WCITOJIh30BaTh HAYYHBIN SI3BbIK B KaueCTBE CPEJICTBA MPH paboOTe ¢ XUMHYCCKOM
nHpopManueit: MPUMEHATh MEXIIPEIMETHBIC ((PU3UICCKHE U MAaTEMATHYCCKHUE) 3HAKH
U CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYpPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M NPEoOpa3oBBHIBATh  3HAKOBO-CUMBOJHMYECKHE  CpEJICTBA
HarJsIHOCTH.

OBJaieHMe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMH J€HCTBUSIMHU:

3a71aBaTh BOMNPOCHI MO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJE Auajora W/Wiu
JTMCKYCCHHU, BBICKA3bIBaTh UIEHU, (POpPMYIHpPOBATh CBOM MPEIIOKECHHUS OTHOCUTEIHHO
BBITIOJTHCHUS MPEVIOKECHHOMN 3a/1a4H;



BBICTYNIaTh C TIPE3CHTALUEN pE3YyJbTaTOB IIO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPaKTHUUYEeCKONW paboThl MO HCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaau3aii y4eOHOro MpoekTa U (GOpMYyJIUpPOBATh BBIBOJLI 1O
pe3ynbpTaTtaM MPOBEAEHHBIX HCCIEAOBAHUNM NMYTEM COTJIACOBAHUS MO3ULUKU B XOJIE
o0CyXeHus U 0OMEeHa MHEHUSIMHU.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

CaMOCTOSTEIBHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOK  I103HABATEIBHYIO
HNEATENIbHOCTh, Olpeneysss €€ Lend W 3aJadd, KOHTPOJMpPOBaTb U IO Mepe
HEOOXOAUMOCTH  KOPPEKTHUPOBATh MpeJJlaraéMblii  aJrOpUTM  ACHUCTBUM  NpH
BHITIOJIHCHUM  Y4YEOHBIX M MCCIEAOBATEIIbCKUX 3aj7ad, BbIOMpaTh Hauboiiee
3¢ PeKTUBHBIN CIOCOO UX PEIICHUS C YUETOM MOJIYYCHUSI HOBBIX 3HAHUM O BEIIECTBAaX
Y XMMUYECKUX PEAKLHUIX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEH JIESATEIIbHOCTH HAa OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranudeckast XUMUsD OTPaKaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUA O  XMUMHYECKOM  COCTaBIAIOIIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMUMHH B MTO3HAHUU SIBJIEHUN MPUPOJIbI, B
(GbopMHUpPOBAaHUM  MBIIUIEHUS W KYJIBTYPHl JIMYHOCTH, €€ (QYHKIHOHAIHHOU
IPaMOTHOCTH, HEOOXOAWMOM ISl PEIICHHs] MPaKTUYECKUX 3aJad M IKOJIOTHUYECKHU
000CHOBaHHOT'O OTHOIIECHHSI K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOM XAMUYECKUX 3HAHWUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONME TOHITHS (XUMUYECKUM SJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJa, BaJlCHTHOCTb, JJEKTPOOTPULATEIBHOCTh, XUMHUYECKAs CBS3b,
CTpyKTypHas ¢opmyna (pa3BépHyTas W COKpamiéHHas), MOJb, MOJSpHas Macca,
MOJISIPDHBIN  00BEM, YIIEpOIHBIM cKeneT, (GyHKIMOHAIbHAS TPYIIa, paJauKa,
M30MEpHUs, U30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIIIEBOJOPOAbI, KUCIOPOI U
a30TCOJIEP)KAIIME  COCAWHEHUS, MOHOMEp, IIOJIUMMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEJMHEHMS); TEOPUM M 3aKOHBI (TEOpPHUS CTPOECHUS
oprannueckux BeniectB A. M. byTiiepoBa, 3aKOH COXpaHEHHsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SI3BIK XUMHH; MHPOBO33PEHUYECKUE 3HAHMUS,
JIe)Kalllke B OCHOBE NMOHUMAHUS IMTPUUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBJICHUM,
(dakToNOTNYeCKNE CBEACHUS O CBOWCTBAaX, COCTaBe, TMOJIYyYEHWH M 0O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATENbHOCTH YEJIOBEKA,



cOpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTepHbIE NPH3HAKK TOHATHUH,
YCTaHABIUBAaTh WX B3aMMOCBA3b, HCIOIB30BAaTh COOTBETCTBYIOIIME TIOHATHUS TIPHU
OMMCAHHMM COCTaBa, CTPOEHUS U MPEBPAICHUN OPraHMYECKUX COCANHEHUH;

cOpMUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XUMUYECKYI0 CHMBOJHUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOMN) hopMym
OpPTaHUYECKUX BEIIECTB U ypaBHEHUN XMMHUYECKUX PEAKIIHM, U3TOTABIUBATH MOJIEIH
MOJIEKYJT OpPraHMYECKMX BEUIECTB i1 WUIIOCTpAMM HMX XUMHYECKOro U
MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIWBATh MPUHAIIC)KHOCTh HU3YUYEHHBIX
OpraHUYeCcKUX BEIIECTB MO UX COCTABY U CTPOCHMIO K OINpPEACIEHHOMY KIaccy/Tpymnmne
COeIMHEHUN  (YIJIeBOJOPOJbI, KHCIOPOJ M  a30TCOAEp)KAIUE  COEIUHEHHUS,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHHUS), JaBaTh MM Ha3BaHUS IO CHUCTEMAaTUYECKON
Homenkinarype (IUPAC), a Takxe NpUBOAUTH TPUBHUAIbHBIE HA3BaHMS OTIEIBHBIX
OpraHMYeCcKUX BEUIECTB (STUJICH, MPOIMUJIEH, alleTUJICH, STUJICHIJIMKOJb, TIULEPHUH,
denon, Qopmanbaerun, aneTanblIerdj, MypaBbUHAs KHCJIOTa, YKCYCHas KHUCIOTa,
OJICMHOBasi KHUCJIOTa, CTEapUHOBas KHUCJIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmad,
LEJUTI0N03a, TIIUIWH);

chOpPMUPOBAHHOCTh YMEHHUS OMNpPENesITh BUIABl XUMHUYECKOW CBSI3U B
OpraHUYeCKUX COCAMHEHUSIX (OJAMHAPHBIE U KPaTHbIE);

c(OpPMHUPOBAHHOCTh YMEHHUS TNPUMEHSTH TIOJIOKEHUS TEOPUH  CTPOCHHUS
opranndeckux Bemects A. M. byrtiepoBa myis 0ObSICHEHHsS] 3aBUCMMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3AaKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHUE, GU3HUECKHUE U
XUMHYECKHE  CBOWMCTBA  TUIUYHBIX  MPEACTaBUTENICH  Pa3IMYHBIX  KJIACCOB
OpraHMYeCKUX BEIIEeCTB (METaH, dTaH, ATHJIEH, MPOIUJICH, alleTHiIeH, Oyraauen-1,3,
MeTUI0yTaaueH-1,3, 6eH30/1, METaHOJ, 3TaHOJ, ATHJICHIJIUKOJb, TJIHMICPHH, (eHOI,
aleTaNbJIeTH, MypaBbUHAS M YKCYCHas KHUCJIOTHI, TJIFOKO3a, Kpaxmall, IIeJUTI0N03a,
AMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATH TE€HETHYECKYIO CBSI3b MEXIY HUMU
YPAaBHEHUSIMU COOTBETCTBYIOIMX XHUMHYECKUX peakUud C HCHOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIT;

c(OpMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaTh HCTOUYHUKH YTIIEBOJOPOAHOIO
ChIpbsi (HE(Th, MPUPOIHBIN Ta3, yroyib), CIIOCOOBI UX MEPepabOTKH U MPAKTUIECKOE
IpUMEHEHHUE POAYKTOB IepepadoTKy;

chOpMUPOBAHHOCTh yYMEHUW TPOBOAUTH BBIYMCICHUS IO XUMUYECKUM
ypaBHEHUSM (Macchl, 00BbEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA WM MPOIYKTa
peaKky Mo U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJTHOTO M3 MCXOJHBIX BELICCTB
WJIM TIPOTYKTOB PEAKIIHH );

c(hopMHUPOBAHHOCTh YMEHUU BIAJE€Th CUCTEMOUW 3HAHWM 00 OCHOBHBIX METOJaxX
HAyYHOTO TIO3HAHUS, UCTIOJIh3YEMbIX B XUMHH TIPH U3YUCHUU BEIIECTB U XUMUUYECKHUX
saBieHUN (HAOMIOEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE), UCIOIb30BaTh



CUCTEMHbIC XUMUUYECKUE 3HAHUS ISl IPUHATUS PEUICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHHUEM;

c(hOopMUPOBAHHOCTh YMEHHMH COOJIIONATh MpaBUiia MOJIb30BAHUS XUMHUUYECKOU
MoCy/Iol U JabOpaTOpHBIM O0OpPYJOBAaHMEM, a TaKXKe MpaBuwia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOJHEHUIO J1TA00PATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW IUIAHUPOBATh M  BBINOJHATH  XUMHUYECKHUI
AKCHEPUMEHT (MPEBpPAIICHUS OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IMOJTyUYCHHE
ATUJICHA M M3YYEHUE €ro CBOMCTB, KAaUYECTBEHHBIC PEaKIMU OPTaHMYECKUX BEIIECTB,
JieHaTypalusi 0€JIKOB MPU HarpeBaHUU, I[BETHBIC PEaKIuu OEIKOB) B COOTBETCTBUU C
paBUaMU TEXHUKH 0€30MacHOCTH MPU OOPAIICHUH ¢ BEIECTBAMHU U J1A00PATOPHBIM
0o00Opy/I0BaHUEM, TPEACTABIATh PE3yJIbTaThl XUMHUECKOTO JKCIEpUMeHTa B (opme
3alUCH YpaBHEHUM COOTBETCTBYIOIIUX Peakiuii U (hOPMYJIMPOBATH BHIBOALI HA OCHOBE
ATUX PE3yJIbTATOB,;

chOpMUPOBAHHOCTh YMEHUW  KPUTHYECKH  aHAIM3UPOBATh XHUMHUYECKYIO
uHDOpMaIlMIO, TOJIy4YaeMyl) H3 pPa3HbIX HCTOYHUKOB (CpelICTBAa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

c(hopMUPOBAaHHOCTH YMEHUI co0Jr01aTh npaBuia 3KOJIOTUYECKHU
1eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JESITEILHOCTH B LEISIX COXPAHEHUS
CBOEr0 3/I0POBbS M OKPYXKAWIIEH MNPUPOAHON Cpeapl, OCO3HABATh OMNACHOCTH
BO3JICMCTBUS Ha KUBbIE OPTaHU3MBbI ONPEAETEHHBIX OPraHNYECKUX BELIECTB, TOHUMAS
cmpicn  mokazarenss [IJIK, moscHITh Ha mpuMepax cmocoObl YMEHBIICHHUS W
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsi OOy4arolUXCsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI: YMEHUE
NPUMEHSITh 3HAaHUS OO0 OCHOBHBIX JOCTYIMHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CIICTIBIX M CITAOOBHIAIIMX O0YUYaIOIMXCS: YMEHHE UCIIOIb30BaTh Pelibe(hHO-
TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.

11 KIIACC

[IpeameTrHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas 1 HeopraHuvecKass XHUMUS)
OTpaXaroT:

chOpMHUPOBAHHOCTHh  TPEACTABICHHH: O  XHMHYECKOHM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, POJIYM XUMHHU B TTO3HAHUU SIBJICHUN MPUPOIBI, B
dbopMUPOBAaHUY  MBIIUICHHS ©  KYJIBTYpBl JIMYHOCTH, €€ (QYyHKIMOHAIBLHON
rPaMOTHOCTH, HEOOXOAUMOM JJIsi PEIICHUS] MPAKTUUYECKUX 3a7ad U SKOJOTHYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeEIE;

BJIAJICHUE CUCTEMOM XAMHUYECKUX 3HAHWUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraIONIEe IMOHATHSA (XMMHYECKHUH OJJIEMEHT, aTroM, u3orom, S-, p-, O-
JJIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKyJia, MOJIb, MOJSPHBIA O00BEM,



BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMS, XUMHYECKAS CBS3b
(koBaJIeHTHAsl, MOHHAs, METAJUIMYECKasl, BOAOPOJHAs), KPUCTAJUIMYECKas pelETKa,
TANBl ~ XUMHYECKUX  PEaKUUil, PacTBOpP,  DJIEKTPOJUTHI,  HEAJIEKTPOJIUTHI,
DNEKTPOJINTHYECKAsT ~ JUCCOLMALHNS, OKHCIWUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakIuu, XUMHYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON THCCOUMALNM, nepuoauueckuit 3akon . 1. Menaeneesa, 3aKoH
COXpPAaHEHMsSI MAacChl BEIIECTB, 3aKOH COXPAaHEHHUS M IMPEBPALLICHHUS DHEPrUU INPH
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN  SI3bIK  XHUMWH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEkKAIME B OCHOBE IOHMMAaHWS NPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SBJICHUH, (PAKTOJOTUUYECKHUE CBEJICHHS O CBOMCTBAaX,
cocTaBe, MOJYyYeHWH MU O€30MacHOM HCHOJIb30BAHUM BaKHEHIIMX HEOPraHWYECKHUX
BEUIECTB B OBITY M MPAKTUUECKOM JIEATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISBISTh XapaKTEPHbIE NPU3HAKUA TOHSITHI,
yCTaHABIMBAaTh WX B3aMMOCBS3b, HCMOJIb30BATH COOTBETCTBYIOIIME TMOHATHUS IIpHU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY IS
cocTaBieHuss  GOpMysl  BEIIECTB W  ypaBHEHUW  XUMHYECKMX  PEAKIUH,
cuctematnueckyro HomeHkJatypy (IJUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHUYECKUX BEIIECTB (YrapHbIN ra3, yrieKUCblil ra3, aMMHaK, raliéHas U3BeCTb,
HeraméHas U3BeCTh, MTUThEBAS COMA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUI OINpENeNsITh BaJC€HTHOCTb M CTENEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COEUHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMUUYECKOU CBSI3U
(koBaJIeHTHAasl, HOHHAsA, MeETaJUIMYecKasi, BOJOPOJHAsA) B COCAMHEHHSX, THUI
KPUCTAJUIMYECKOM PpEIETKM KOHKPETHOTO BEHIECTBAa (aTOMHAas, MOJEKYJspHAasi,
MOHHAs, METAJUIMYECKas), XapakTep CpeAbl B BOIAHBIX pPacTBOpaX HEOPraHUYECKHUX
COCJIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAJICKHOCTH HEOPraHUYECKUX
BEIIECTB 10 MX COCTAaBY K ONpPENeNEHHOMY KIACCY/TPYyIIe COCIUHEHUU (IPOCThIe
BEI[ECTBA — META/UIbl M HEMETAaJIbl, OKCUIbI, OCHOBAHHS, KUCJIOTHI, aM(pOTEpHbBIE
TUAPOKCHUBL, COIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKpPBIBATh CMBICH Mepuoanydeckoro 3axona J. .
MenneneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATHU3UPYIOLIYIO, OOBSICHUTENBHYIO H
MPOTHOCTUYECKYIO QYHKITNU;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPH30BATh AJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3JeMeHTOB |1—4 mnepuonoB Ilepuoanyueckold CHCTEMBI XHUMHUYECKHAX
atementoB JI. W. MenzaeneeBa, HUCHONB3ysS NOHATHS «S-, P-, O-37IeKTpOHHBIC
opOuTAINY, «OHEPTETHUYECKHE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MCHCHHS
CBOWCTB XMMHWYECKUX OJJIEMEHTOB M HMX COCAWHEHUW MO NEpUoAgaM M TpyIIam
[Tepunoanueckoit cucteMbl XumMudeckux 3nemeHToB . 1. Menpaeneena,;



c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUYECKUE
CBOIICTBA HEOPraHMYECKMX  BEIIECTB  Pa3jIMYHbIX  KJIAcCOB, MOATBEPKIATh
CYLIECTBOBAHUE TE€HETHYECKOW CBS3M MEXAY HEOPraHMYECKMMH BEIIECTBAMHU C
MOMOIIIBIO YPAaBHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIAaCCUPUIIUPOBATH XUMHUYECKHE PEAKIHH 0
pa3IUYHBIM TpHU3HAKaM (YHUCIYy M COCTaBy pEarupyroliuX BELIECTB, TEIJIOBOMY
addekTy peakiuy, M3MEHEHHUIO CTEMEeHEW OKHUCICHHS SJIEMEHTOB, OOpaTHUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHUS PEAKIIMM Pa3IMYHBIX TUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPAaBHEHUs PEaKIMii MOHHOTO OOMEHa, YUUThIBAsl YCJIOBUS,
IPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

chOpMUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  PEAKIIUHU,  IOJTBEPKIAIOIINEC
KayeCTBEHHBbII COCTaB pa3UYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATh
OTBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPaX HEOPraHUUYECKHUX
BEIIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbhlBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKLU TOCPEJCTBOM COCTaBIEHHUSI JJIEKTPOHHOrO OanaHca
ITUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBACHATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakluu OT PA3NIMUYHBIX (PAKTOPOB; XapakTep CMEUICHUS XMMHYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aecTBus (nmpuniun Jle [llarense);

chOpPMHPOBAHHOCT  YMEHUM  XapakTEPU30BaTh XUMHUUYECKHE  IPOLIECCHI,
JeKallue B OCHOBE MPOMBIIIIEHHOTO MOJYyYeHUs CEPHON KHUCIIOThI, aMMHaKa, a TaKkxKe
chOpMUPOBAHHOCTh  MPEJCTAaBICHHH 00 OOMMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH BBIUMCICHUS C HCIOJIB30BAHUEM
MOHSITHSI «MaccoBasi JI0JIsl BEIIECTBA B PAaCTBOpPE», OObEMHBIX OTHOIIECHUHN Ta30B MPHU
XUMHYECKUX PEaKIMsIX, MacChl BellecTBA WIM 00bEMa Tra30B 10 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIUU
BEIECTB, TEIUIOBOro 3(¢eKTa peakiMd Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOAATh TPaBHJIA TOJH30BAHUS XUMHYECKOM
MocyZo u 7abOpaTOpPHBIM OOOpYJOBaHWMEM, a TaKXKe IIpaBWiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBINOJHEHUIO J1A00PATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh, YMEHUW IUJIAHUPOBATh W  BBIIOJNHATH XHUMHYECKUI
AKCHEPUMEHT (Pa3jI0KEHUE NEPOKCHUIA BOJOPOJAa B MPUCYTCTBUU KaTalU3aTOpa,
OIpPEJIEIEHNE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHIUKATOPA,
BIIMSIHUE PA3JIMYHbIX ()aKTOPOB HAa CKOPOCTh XUMHYECKON peaKIuu, peaKIuu HOHHOTO
oOMeHa, KauyeCTBEHHbIE pEaKkIuu Ha cylbdaT-, KapOOHAT- U XJIOPUI-AaHUOHBI, Ha



KaTHOH aMMOHMUSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a7ady Mo TeMaMm «MeTtamib»y u
«HemeTanibl») B COOTBETCTBUU C ITpaBUJIAMHU TEXHUKU 0€30MacCHOCTH IIPU OOpalleHUH
C BellecTBaMU M Ja0OpaTOpPHBIM O0OPYJOBAHHMEM, MPEACTABISATh PE3YIbTATHI
XUMHUYECKOTO KCIIEpUMEHTA B (opMe 3alUCH YPABHEHUN COOTBETCTBYIOIIUX PEAKIIUMA
1 (opMyIHpOBaThH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

chOpMUPOBAHHOCTh yYMEHUW KPUTUYECKH AHAIM3UPOBATh XHUMHUYECKYIO
nHpopManuio, TOJyYaeMyld U3 pa3HbIX HCTOYHHUKOB (CpeACTBA MacCOBOM
KOMMYHUKauu, HTEepHET U Apyrux);

c(hopMUPOBAHHOCTH YMEHUI coOJIr01aTh npaBuia 3KOJIOTUYECKHU
1eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JIESITEILHOCTH B LEISIX COXPAHEHUS
CBOETO 3JI0POBbS U OKpyXKarouleil MNpUPOJHON Cpenbl, OCO3HaBaTh OIMACHOCTH
BO3JICUCTBUS Ha >KUBBIC OPraHU3MBI OMPEACIEHHBIX BEIIECTB, MMOHUMAs CMBICI
nokazatens [1JIK, mosicHATh Ha mpuMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAILICHUS
UX BPEJTHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa,;

JUIsT 00YyYarolmuXcsi C OTrPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUTSL CIIETIBIX U CIA0OBUASIIMX OOYYAIOIIMXCA: YMEHHE UCIIOJIb30BaTh pelbeHO-
TOUEUYHYIO cUcTeMy 00o03Hauenuit JI. bpaitns nmns 3anucu XumMmudeckux GopMyit.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannuecko xumun. Teopus
N bu6moreka [IOK
11 CTPOEHUS OPraHUYECKUX COeTMHEHUN A. 3
https://myschool.edu.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YrI€BOIOPOAbI — aIKaHbI 2 bubamorexa LOK
' pel e HOPOA https://myschool.edu.ru/
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 6 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomMaTHYEeCKHe YTIeBOI0POIbI 2
P "t AOPOA https://myschool.edu.ru/
54 [IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB 3 1 bubnunoreka [JOK
' U UX mepepadboTKa https://myschool.edu.ru/
Utoro no pazneny 13

Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue CoeIUHEHNs

3.1

Cnuptel. ®enon

3

bu6mmoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.9 Anbnerunbl. KapOOHOBBIE KUCIIOTHI. 7 bubnuorexa [JOK
CnosxHbie 3hUpsI https://myschool.edu.ru/
3 | Voresoms 3 s mchooledury
Wroro mo pazmeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyecKue coeIMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa HOK
https://myschool.edu.ru/
Hroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 l:gg?;;f;gﬁogi Icfu.ru /
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3geoB H TeEM uudpoBLIe
Ne i/ P Kontpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
bu6mmoreka [{OK
11 n [lepnoanueckas cucteMa XUMUYECKUX 3
https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 bubnuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XUMHUUYECKUE PEAKIIUU 6 1 1
peadl https://myschool.edu.ru/
bu6mmoreka [IOK
Hroro mo pasaen 13
pasieiy https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumusi
bu6 e OK
2.1 Meramist 6 1 nomorexa 11
https://myschool.edu.ru/
bu6 K
2.2 Hemeramner 9 1 1 nommorexa O
https://myschool.edu.ru/
53 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX 5 bu6mmoreka [JOK
' BEILECTB https://myschool.edu.ru/
bu6 OK
Hroro no paszneny 17 nomorexa I

https://myschool.edu.ru/

Pa3pen 3. Xumus u ;KU3HL



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [IOK

31 KUMHA W KH3HE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://myschool.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoThI padoTsbI
pecypcsl
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1 bubnuorexa [JOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 04.09.2023 | https://myschool.edu.ru/
Teopus cTpoeHHS OpraHUISCKHX
2 coenuHenuii A. M. Byrneposa, eé 1 bubamorexa LOK
A 2 DYTICPOBH, 11.09.2023 | https://myschool.edu.ru/
OCHOBHBIE ITOJIOKEHHS
[Ipencrasnenue o Kinaccuduxanuu
OpraHMYECKUX BEIECTB.
3 Homenknarypa (cucreMaruueckasi) u 1 Bubmmorexa [IOK
P 18.09.2023 | https://myschool.edu.ru/
TpUBUAIbHbIC HA3BAHUS
OpraHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [JOK
TOMOJIOTUYECKHUH PSIJT 25.09.2023 | https://myschool.edu.ru/
5 MertaH u 3TaH — npocTeuIre 1 bubnnoreka [JOK
MPEACTABUTEH AIKAHOB 02.10.2023 | https://myschool.edu.ru/
5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bubnunoreka [JOK
CBOIicTBa 09.10.2023 | https://myschool.edu.ru/
7 OTUJEH U NPONWIEH — MPOCTENIINE 1 bubnuoreka [IOK
MPEACTABUTENH AIIKEHOB 16.10.2023 | https://myschool.edu.ru/
8 IIpakTuyeckas padora Ne 1. 1 1 bubnuoreka [IOK
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«[lonydyenue sTHIIEHA U U3yUEHUE €TO 23.10.2023 | https://myschool.edu.ru/
CBOMCTB»
Anxanuensl. byraguen-1,3 u

9 MGTHJi[6yTaHH€$ lfI3. [Mosryuenune bubmorexa LHOK

13.11.2023 | https://myschool.edu.ru/

CUHTCTHYECKOTO KaydyyKa ¥ PE3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubnuorexa [JOK
AneTnieH — npocTenmi 20.11.2023 | https://myschool.edu.ru/
MIPEJICTAaBUTENb ATKHHOB

11 Beruncnenus no ypaBHEHUIO bubnuoreka [IOK
XMUMHUYECKOHN peakiuu 27.11.2023 | https://myschool.edu.ru/

12 ApeHbl: 6EH30J1 ¥ TOTYOJL. bubnuoreka [IOK
TokcHYHOCTH apeHOB 04.12.2023 | https://myschool.edu.ru/
I'eneTnyeckas CBA3b YIIIEBOJOPOIOB,

13 MPUHAUISKATUX K pZ;J'II/I‘IHi[IMp ! bubmorexa LOK

11.12.2023 | https://myschool.edu.ru/

KJlaccam
[IpupoaHble HCTOYHUKU

14 YIJIEBOJOPOJIOB: MPUPOIHBIN ra3 u bubnnoreka [JOK
MOMyTHBIC He(TSIHBIC Ta3bl, HEPTH U 18.12.2023 | https://myschool.edu.ru/
MIPOJIYKTHI €€ nepepadoTKu
[IpupoaHble ICTOYHUKU

15 YIJI€BOJIOPOJOB: IPUPOAHBIN I'a3 U bubnnoreka [JOK
MOMYyTHBIE HE(TAHBIE r'a3bl, HEPYTh U 25.12.2023 | https://myschool.edu.ru/
IPOIYKTHI €€ nepepaboTKH

16 KonTtponpHas pabota no pazaeny bubnuoreka [IOK
«YT1eBogOpOABI» 15.01.2024 | https://myschool.edu.ru/
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17 [IpenenbHble OJHOATOMHBIE CIIUPTHI: bubmuoreka [JOK
METaHOJ U 3TaHo. BomopoaHas cBs3b 22.01.2024 | https://myschool.edu.ru/
18 MHOroaTroMHbI€ CIIUPTHI: bubnuorexa [JOK
STHUIICHTIIMKOJb U TIUIEPUH 29.01.2024 | https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
19 ¢uznyeckue 1 XuMHUYEeCKHe CBOWCTBA brbmmorexa HOK
’ 05.02.2024 | https://myschool.edu.ru/
MIPUMCHCHHE
20 Anpaerunsl: GopMabaeTUI U bubnuoreka [JOK
arerajgbIerua. AeTox 12.02.2024 | https://myschool.edu.ru/
OHOOCHOBHBIE MPEIETbHBIC
21 KapOOHOBBIE KHCIIOTHI: MypaBbHHAs U bubnmorexa [IOK
' 19.02.2024 | https://myschool.edu.ru/
YKCyCHas
[TpakTruueckast pabota Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM bubmorexa OK
P pa yxey 26.02.2024 | https://myschool.edu.ru/
KHCJIOTBI»
CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
23 KaK IPEeICTABUTEIN BBICIIHX bubmotera [IOK
pedl 04.03.2024 | https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [JOK
KHCJIOT, NX MOIOIIIEE JCHCTBIE 11.03.2024 | https://myschool.edu.ru/
CrnosxHbIe 3(DUPBI KaK MPOU3BOIHBIC
25 Ka 60HOBH§) KIli)ICJ'IOT r I/II) OJ'II/IS bubmorera [IOK
P AP 18.03.2024 | https://myschool.edu.ru/
CJIOKHBIX 3(hUPOB
26 XKupsl: runponans3, NpUMEHEHHE, bubnuoreka [IOK
Onosornyeckas pojib KHUPOB 01.04.2024 | https://myschool.edu.ru/
27 VYrneBopl: coCcTaB, KIacCH(PUKAIHS. bu6mmoreka [JOK
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Baxueitmne npeacraBuTenu: 08.04.2024 | https://myschool.edu.ru/
TIIFOK03a, PPyKTO3a, caxapo3a
28 Kpaxman u nenronosa kak 1 bubnuorexa [JOK
MIPUPOIHBIE TTOJTUMEPHI 15.04.2024 | https://myschool.edu.ru/
KonTtponbHas paboTa o pasjen
29 <<KI/ICJI;O 0JICO pe JKaIue P 1 bubmorexa [TOK
poACOAEpat 22.04.2024 | https://myschool.edu.ru/
OpPraHHYECKUE COCTUHCHIS)
bubmmoreka [{OK
A : 1
30 MITHBE: METHITAMHE T Attt 06.05.2024 | https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
31 OpraHMYeCcKHe COEIUHEHNS, UX 1 bubmmorexa [OK
P ’ 13.05.2024 | https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. Ilentuanl
32 benku kak npupoiHbIe 1 bubnuoreka [IOK
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS 13.05.2024 | https://myschool.edu.ru/
33 OcCHOBHBIC TIOHSTHS XUMHUHU 1 bubmuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN 20.05.2024 | https://myschool.edu.ru/
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYIISIPHBIX COCIUHEHUI 1 bubmotera [IOK
YIP A ' 20.05.2024 | https://myschool.edu.ru/
[TnacTmacchel, KaydyKud, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 XHUMUYECKUH 3JIEMEHT. ATOM. 1 bubmmoreka [{OK
DNeKTpoHHAs KOHPUTYpAIUs aTOMOB 05.09.2023 | https://myschool.edu.ru/
[Tepuonnueckuii 3aKOH U
[Tepuoamdeckas cucTeMa XUMUIECKUX
bu6moreka [IOK
2 sanemenToB JI. 1. MenaeneeBa, ux CBSI3b 1
. N 12.09.2023 | https://myschool.edu.ru/
C COBPEMEHHOU TeOpHeil CTpOeHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
3 COEIMHEHUH IO rpynnaM U NepHoIaMm. 1 bubnuoreka [IOK
3HavYeHHE IEPUOJUICCKOTO 3aKOHA U 19.09.2023 | https://myschool.edu.ru/
CHUCTEMBbI XUMHUYECKHX deMeHToB 1. 1.
MenpeneeBa B pa3BUTUH HAYKU
CrpoeHue BelecTBa. XUMHYECKas
4 CBs3b, €€ BUIBI; MEXaHU3MBbI 1 bu6mmoreka [JOK
00pazoBaHUs KOBAJICHTHOM CBSI3H. 26.09.2023 | https://myschool.edu.ru/
Bonoponnas cBsizb
BanentHocCTb.
5 OneKTpoOTpULATENBHOCTh. CTENEHb 1 bubnuoreka [IOK
OKHCJIEHHs. BeniecTBa MOJIEKYISIPHOTO 03.10.2023 | https://myschool.edu.ru/
Y HEMOJIEKYJISIPHOTO CTPOCHUS
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Ilonstue o JAUCIICPCHBIX CUCTCMAX.

6 VcTrHHBIE U KOJUTOMIHBIE PACTBOPHI. bubnuorexa LIOK
10.10.2023 | https://myschool.edu.ru/
MaccoBast 1071 BellecTBa B pacTBOpE
Knaccugukanus 1 HOMEHKIaTypa
7 HEOPraHUYECKUX COCTUHECHUM. bubnuorexa [JOK
['eneTnueckas CBsi3b HEOPraHUYECKHIX 17.10.2023 | https://myschool.edu.ru/
BEIIECTB, PAa3JIUYHBIX KJIACCOB
Knaccugukanuss XAMHIECKIX peakinit
B HEOPTaHMYECKOW M OPraHWYECKON
8 XUMHH. 3aKOH COXPaHEHUSI MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAaHEHHS U 24.10.2023 | https://myschool.edu.ru/
MpeBpaIeHus SHEPTHH TIPU
XUMHYECKUX PEaKIHIX
9 CxkopocTts peakiuu. OOpaTumbie bubnuoreka [IOK
peakui. XUMHUYECKOE PaBHOBECHE 07.11.2023 | https://myschool.edu.ru/
[Tpaktrueckas padota Ne 1. «BnustHue
10 pa3IUyYHBIX (HAKTOPOB HA CKOPOCTH bubmorexa HOK
. 14.11.2023 | https://myschool.edu.ru/
XUMHYECKOHN peakinm»
DNEeKTPOIUTHYECKAs TUCCOLIUAIHS.
[TonsiTHEe 0 BOIOPOAHOM TOKa3aTele
11 (pH) pactBopa. Peakuyu HOHHOTO bubmorexa HOK
21.11.2023 | https://myschool.edu.ru/
oOMeHa. ['uaposn3 opraHM4ecKux u
HEOPraHMYECKUX BEIIECTB
OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIE
12 peakuuu. [Tonsatue 06 snexTponuse bubmorexa LIOK
. 28.11.2023 | https://myschool.edu.ru/
pacIiIaBoB U pacTBOPOB COJIeH
13 KonTtponrHas pabota no pazaeny bubnuoreka [IOK
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«Teopernyeckre OCHOBBI XUMUN» 05.12.2023 | https://myschool.edu.ru/
Mertaimiel, UX TOJIOKCHUE B
[lepuoanueckoit cucteMe XUMUUECKHUX
14 anemenToB . 1. Menpaeneesa u bubnuorexa [JOK
OCOOCHHOCTH CTPOCHHS aTOMOB. 12.12.2023 | https://myschool.edu.ru/
OO6mue ¢puznueckre CBOMCTBa
METaJJIOB
CruraBbl METAJIJIOB.
15 DNEKTPOXUMHUYECKUN Psiji HANlPsDKEHUH brommorexa HOK
19.12.2023 | https://myschool.edu.ru/
METaJJIOB
XuMHUYecKre CBOMCTBA BaXKHEHIIINX
16 METaJUIOB (HAaTpUH, KaJTUH, KaJIbIHH, bubnmorexa [IOK
. g . 26.12.2023 | https://myschool.edu.ru/
MarHui, aJJlOMUHUANA) U UX COCTUHEHUHN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U bubnuoreka [IOK
UX COEINHEHUN 09.01.2024 | https://myschool.edu.ru/
18 XuMHYECKHEe CBOMCTBA IIMHKA, XKeJle3a bubmuorexa [JOK
A UX COEeqUHEHUN 16.01.2024 | https://myschool.edu.ru/
[Ipaktrueckas padota Ne 2. "Pemenue
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmotera [IOK
23.01.2024 | https://myschool.edu.ru/
«Metab»"
HemeTamibl, X IOJ0KEHUE B
20 [Tepuoanueckoit cucreMe XUMUYECKUX bu6mmoreka [JOK
snementoB JI. 1. Menaeneena u 30.01.2024 | https://myschool.edu.ru/
OCOOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKre CBOMCTBAa HEMETAILIIOB.
21 AnoTpomnus HeMeTauIoB (Ha mpumepe bubmiorexa LIOK
06.02.2024 | https://myschool.edu.ru/

KHCTIopo/a, cepsl, pochopa u



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

yriiepoja)

XUMHYeCKHE CBOMCTBA TAJIOTCHOB,

bubmmoreka [{OK

22 CEephI M UX COCAMHCHHIA 13.02.2024 | https://myschool.edu.ru/

93 XUMHYECKUE CBOMCTBA a30Ta, (pocopa bubmmoreka [JOK
1 UX COEIUHEHUN 20.02.2024 | https://myschool.edu.ru/

24 XUMHYECKHE CBOMCTBA yriiepo/a, bubnuorexa [JOK
KPEMHHUS U UX COCTUHEHUM 27.02.2024 | https://myschool.edu.ru/

o5 [IprMeHeHne Ba)KHENIINX HEMETAIIOB bubnuorexa [JOK
U UX COSIUHEHNN 05.03.2024 | https://myschool.edu.ru/
O06001eHre 1 cucTeMaTrU3aIus 3HaHUH

26 o Teme «Hemeramnely. BerancieHus bu6moreka [IOK
M0 YPaBHEHUSM XUMUYECKUAX PEAKIIHN 12.03.2024 | https://myschool.edu.ru/
U TEPMOXUMUYECKUE PACUETHI
[Tpaktruueckas padota Ne 3. «Pemenne

27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmmorexa [OK

19.03.2024 | https://myschool.edu.ru/
"Hemertamnsl"»

28 KontponbHas padoTa o reMam bubnuoreka [JOK
«Mertamas» u «HemeTaiby 02.04.2024 | https://myschool.edu.ru/
Heopranunueckue u opranuyeckue

29 KHCJIOTHI. Heopranudeckue u bubmorexa HOK

09.04.2024 | https://myschool.edu.ru/
OpraHMYecKrue OCHOBaHUS
AmboTepHbIe HEOPraHUYeCKHUe U

30 OpraHUYECKUe COCTMHEHHUSI. bubnnoreka [JOK
I'enernyeckas CBs3b HEOPraHMYECKUX U 16.04.2024 | https://myschool.edu.ru/
OpPraHMYECKUX BEIIECTB

31 Poib xuMuu B o0ecrieueHHN bu6mmoreka [JOK
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9KOJIOTUYECKOU, IHEPreTUYECKON 1 23.04.2024 | https://myschool.edu.ru/
MUIIEBOM 6€30aCHOCTH, pa3BUTUN
MCOUIINHBI
[IpencraBnenus: 06 00MUX HAYYHBIX
32 HI?I))I/IHIII/IHB.X HpOMI)IIHJIeHHOFqu 1 bubmorexa [TOK
. 07.05.2024 | https://myschool.edu.ru/
IMOJIYYCHHA BAXXHCHUIINX BCIICCTB
33 UYenoBek B MUpe BEIECTB U 1 bubmmoreka [{OK
MaTepHaioB 14.05.2024 | https://myschool.edu.ru/
bu6moreka [IOK
34 XHMITT 1 310pOBbE enoBexa . 21.05.2024 | https://myschool.edu.ru/
OBIIEE KOJJMYECTBO YACOB I1O 34

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

* Xumus / 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKiuoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

* Xumus, 11 knacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

4. I'abpuensn O.C., CnagkoB C.A. Xumusi. MeTonnueckue peKOMEH IaI1u.
[Tpumepubie paboune nporpammsbl.10-11 kitaccbl

5. Tl'abpuensn O.C., Octpoymos W.T". , Cnankos WU.H. Kuaura nis yaurens.
Xumus. bazosiit yposens. 10 kiacc. M.: [Ipoda,2019.

6. 'abpuensn O.C., Amykosa A.B. Xumus. ba3ossiii ypoBenb. 10 kiacc:
pabouas TeTpanb Kk yueOHuky— M.: JIpoda,2020.

7. Tabpuensa O.C., Amykosa A.B.. Xumus. Metoaudeckoe nocodue. bazoBbiit
ypoBeHb. 10 kiacc. — M.: [Ipoda, 2020

8. IN'abpuensan O.C., SAmykosa A.B. Xumus. ba3zossiii ypoBens. 11 kiacc:
pabouast TeTpanb K yueOHuky— M.: JIpoda,2021.

9. T'abpuemnsa O.C., Amykora A.B.. Xumusa. Metoanueckoe nmocodue. bazoBbiii
ypoBeHb. 11 kimacc. — M.: [Ipoda, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru






