


MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUN K pe3yiabTaTaM OCBOSHHS (eaepaibHO 00pa30BaTEIbHON MPOrpPaMMBI CPEIHETO
obmero obpazoBanus (POIl COO), mnpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHusi y4eOHOro MpeaMeTa
«Xumusa» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yomUX OCHOBHbBIE
o0Opa3oBaTeNnbHbIe MPOTPaMMbI, U OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccutiickoit @enepanuu Ha niepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MpOrpaMMBbI 10 XUMHUH, K OMPEIEICHUIO O0IIeH CTpaTeruu
00y4eHHs, BOCIIUTAHUS U PA3BUTHA O0YYAIOIINXCS CPEACTBAMU YUEOHOTO MpeaMeTa « XUMHUS IS
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIenTyaiabHble mosioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJied, COJepKaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHHI K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe — o0Opa3oBaHWe,  IOJIydaeMOe€  BBITYCKHHKaMH  00mieoOpa3oBaTenbHOM
OpraHM3alliy, SBISETCS HEOTHEMIIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLTUM
ATArOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIINX
LIEJIOCTHOW CHCTEME XUMHYECKOrOo 00pa30BaHMs. ODTH LEHHOCTH KacaroTcsl MO3HAHHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YEIOBEKA, a TAKIKE HKOJIOTHICCKU
000CHOBAaHHOTO OTHOULICHHSI K CBOEMY 3JI0pPOBBIO U MPHUPOAHON cpene. Peanusyercss xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HAa ypOBHE CpelHEro oOIIero oOpa3oBaHUs CPEICTBAMU Y4eOHOTO
npenMera «XUMHUS», COAEPKaHUE U MOCTPOEHUE KOTOPOTO ONPEEIIEHbI B IPOrpaMMe M0 XUMHUH C
yuéToM crienn(UKH HAyKH XUMHH, €€ 3HAUCHHs B MO3HAHWM MPHUPOJBI U B MATEPUATBHOHN JKU3HU
o0miecTBa, a Takke ¢ Y4€ToM OOLIMX IIeNied W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT O0COOYIO0 poJib B COBPEMEHHOMU
LIMBUJIN3AlMU, B CO3JaHUM HOBOM 0a3bl MaTepualbHOM KynabTypbl. OHa BHOCHUT CBOHM BKJaa B
(dbopMHpOBaHKE PAIMOHATILHOTO HAyYHOI'O MBIIUIEHHUS, B CO3JJaHHUE LIEJIOCTHOTO MPEJCTaBIeHUs 00
OKpY>KalollleM MHpe KaK O €IMHCTBE HPUPOABI U YeJIOBEKa, KOTOpoe (POpMHUPYETCS B XUMHM Ha
OCHOBE NOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMHM HayKaMH, XMMUS CTajla HEOThEMJIEMOU
YaCThI0 MUPOBOM KYJIbTYpPbI, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYyJa U KU3HU KaXJI0ro YjeHa
obOmiectBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3MJaTeNbHasi, KaKk HayKa BBICOKMX TEXHOJOTUH
HaIpaBJieHa Ha pelleHue T00aIbHbIX IPo0JIeM YCTONYMBOIO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJOTHYECKON 0€30aCHOCTH M OXPaHbI 310POBBSI.

B cootBercTBHMM ¢ OOmMMH LENSIMH M HOPUHIMIIAMH CpeIHEro oOIero oOpa3oBaHMS
conepkanue npeamera «Xumus» (10-11 kiaccebl, 0a30BbI YpOBEHb U3Y4YE€HMs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOJATOTOBKY OOY4YalOIIMXCs, HEOOXOAUMYIO WM JUIS
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOAOIDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMUEH.

CocrapnsromumMu npeameTra « XUMHs» ABISIOTCA 0a30Bble Kypchl — «OpraHudeckas XuMus»
n «O01mas u HeopraHuveckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHUCTEMa 3HaHUH MO HEOPraHWMYECKOW XMMHUHU (C BKIIFOUCHHEM 3HAHHH U3
o01eit XuMUM) U opranndeckoi Xxumun. @OopMHUpOBaHUE JAHHON CUCTEMbI 3HAHUI MPH U3YUYEHUH



npenMera 00ecreurnBaeT BO3ZMOKHOCTh PACCMOTPEHHUsSI BCETO MHOTOOOpas3usi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudecKas
XuMus» chopMHupoBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOIO MOJAXO0Ja K HM3yYEHHIO
yueOHOro Matepuaia U OOYCIOBJI€Ha HCTOPHUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha
ONpPEACIEHHBIX TEOPETHUUYECKUX YPOBHSAX. Tak, B Kypce€ OpraHMYECKOM XMMHUM BEILIECTBA
paccMaTpuBalOTCsl HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS OpPraHUYECKUX COCJUHEHUH, a
TaK)k€ Ha YpPOBHE CTEPEOXMMHUUYECKMX M DIIEKTPOHHBIX IPEACTABICHUN O CTPOECHUU BELIECTB.
Ceenenusi 00 M3y4aeMblX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJIOPOAOB JO
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyecKod XHUMHHU IOJIy4aroT
pa3BuTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Iero o0pa3oBaHusi IEpBOHAYAIbHbIC
MIPEJICTABICHUS] O XMMHUYECKON CBSI3M, KJIaCCU(UKALMOHHBIX IMPH3HAKaX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLECTB OT UX CTPOCHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOr0 ypOBHS paccMaTpUBACTCS
M3YYEHHBI Ha YpOBHE OCHOBHOTO OOWIET0 O0pa3oBaHMs TEOPETHUYECKUH Marepuan u
(bakToNornuecKue CBEJICHUS O BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi U HeopraHuveckas XHMHs» OOYyYarolIMMCsl MPEIOCTaBIAETCS BO3MOXKHOCTH OCO3HATh
3HAYEHHUE MEPUOJNUECKOI0 3aKOHa € 00ILETEOPETUYECKUX U METOI0JIOIMUECKUX MTO3ULIUH, II1y0xKe
MOHATHh UCTOPUIECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 00bSICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMI O BaKHEWIIMX BELIECTBAaX, UX COCTaBE€, CTPOCHHUM, CBOICTBAX M
IIPUMEHEHUH, & TaKXKE O XMMHYECKHX PEaKLMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKaHUs
nononHsiercs B Kypcax 10 wm 11 KkiaccoB 3iaeMEHTaMM  COAEpXKAaHMS, HMEIOIUMU
KYJIbTYPOJIOTHUYECKM M TPUKIAJAHON XapakTep. OTH 3HaHUA CIOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBS3M XHMHHM C JPYTMMH HayKaMmH, pacKpblBalOT €€ pojb B I[O3HABATEIBHOU H
[IPAKTUYECKON JAESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUsSI K IpOIECcCY
TBOpPUYECTBAa B O0JIACTU TEOPUM U MPAKTUUYECKUX IPUIIOKEHUN XHUMUH, ITOMOTAIOT BBIMYCKHUKY
OPHEHTUPOBATbCS B OOLIECTBEHHO M JMYHOCTHO 3HAYUMBIX NpoOJeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh MH(GOpPMAIMIO U NPUMEHATh €€ JJI MONOJHEHUs 3HAHWH, perleHus
MHTEJUIEKTYAJIBHBIX M 3KCHEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a4ad. B 1enoMm copep:kaHue
yuebHOoro npeamera «XuMHs» JAHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO HAa (POPMHUpPOBAHHUE Y
00yJaroImuxcss MUPOBO33PEHUECKOW OCHOBBI JUIsl MOHUMaHUSA (uiaocopckux uaen, TakuxX Kak:
MaTepHaibHOE €IUHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MHpa, 0O0yCIOBIEHHOCTb CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHEM, ITO3HABAEMOCTh IIPUPOJHBIX SIBICHUM ITyTEM 3KCIEPUMEHTA U
pelieHns MPOTUBOPEUMH MEXIy HOBBIMU (aKTaMH U TEOPETUUYECKUMH MPEAIOChUIKaMH,
OCO3HaHME POJIM XUMHMM B PEIIEHUHM SKOJIOTHYECKUX MpoOjeM, a Takxke HpobieM cOepekeHHs
JHEPreTUYECKHUX PECYPCOB, ChIPbs, CO3aHMs HOBBIX TEXHOJIOTMI U MaTEpUAJIOB.

B nnane perienus 3ajad BOCIIUTAHUS, Pa3BUTHS M COLUAIN3AIMY 00YYarOIINUXCSl PUHSATHIE
[IPOrpaMMOM MO XMMHMHM IIOAXOJbl K OIPENEICHUIO COACPKAHUA W TOCTPOCHUS IpeIMeTa
npeaycMaTpuBaloT (OPMUPOBAHME YHHMBEPCAJIBHBIX Yy4YeOHBIX JecTBUHM, HMermux 0azoBoe
3HAa4YeHHUE JJIS PA3IMYHbIX BUJIOB JESATEIBHOCTH: pelIeHHs MpolieM, IOUCKa, aHau3a U 00paboTKU
nH(popMaluy, HEOOXOAUMBIX Ui MPUOOPETEHUS OIbITa MPAKTHUYECKOH M HCCIIeI0BaTeNbCKON
NEeATEIbHOCTH, 3aHUMAIOIIEN BaJKHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTtuke mpenosaBaHus XUMHUH Kak Ha YpOBHE OCHOBHOIO 00I11ero 00pa3oBaHus, Tak U Ha
YPOBHE cpenHero ooOmiero oOpa3oBaHMs, NMPH OINpPEICICHUH COJEpPKATEIbHON XapaKTepUCTUKU
Lejned W3y4eHus IpeaMeTa HalpaBICHUEM IIE€PBOCTENIEHHOM 3HAYMMOCTH TPAJULMOHHO
npu3Haércss  (GOpPMUPOBAHME OCHOB XMUMHYECKOM HayKd Kak 00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTHYECKON JEATEIBHOCTH YEJIOBEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU



KyJabTypbl. C METOOMYECKON TOUYKM 3pEHHS TaKOW MOJIXOJA K OINPENEICHHUIO LeNed H3y4YCeHUS
MpeAMETA SIBJISIETCS BIIOJHE ONPABIaHHBIM.

CornacHo AaHHOM TOYKE 3pEHUsl TJIABHBIMU LEISIMU HW3Y4YEHUs TpeaMera «XuMus» Ha
6a3oBom ypoBHe (10 —11 ki1.) siBASIFOTCS:

e bopmupoBaHMEe CHUCTEMBl XHMHUYECKUX 3HAHUW KaK BaXHEWIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOM KApTUHBI MHpa, B OCHOBE KOTOPOW JIekKaT KIFOUEBbIE ITOHATHUA,
(dyHIIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TMOHUMAaHUE
CYITHOCTH JOCTYITHBIX 0000IIEHN MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH UX
Pa3BUTHUS U CTAHOBJICHMUS;

e bopmupoBaHNe M pa3BUTHE TPEJCTABICHUN O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIUii, HEeOOXOAUMBIX [UIsl HpUOOpPETeHHs] YMEHUN OpPUEHTHUPOBATHCS B MHUpPE
BEILIECTB U XMMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOM
KU3HH;

® pa3BUTHE YMEHUU U CIIOCOOOB IEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPaBHIT O€30MMaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsiny ¢ stuMm, conepkarenbHas XapaKTEpUCTHKA ILI€JIed W 3a/ad M3ydyeHHUs IpeIMeTa B
[porpaMMme o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU IPUOPUTETAMHU B
cucTeMe cpeaHero oomiero oopasopanus. CerogHsi B MpenojaBaHUN XUMHH B OOJbIIEH CTENeHU
OTIAETCSI IPEATNIOYTCHIE MPAKTUICCKOM KOMITOHEHTE COJIep KaHus O0yUeHHS, ODUCHTHPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiy, BJIaIeiomero He HabopoM 3HaHMM,
a (pyHKUIHMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh CHOCO0aMHU M YMEHHMSIMH AKTUBHOTO TMOJTYYCHHUS
3HaHUHI ¥ IPUMEHEHUS UX B PE€aJbHOM )KM3HU U1l pELICHUS] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpU U3yUYeHUU npeameTa «XuMus» JOMUHUPYIOIIEe 3HAUCHHE TPUOOPETAIOT
TaKue 1eJH U 33/1a4H, KaK:

ajanrtanus 00y4JarluXcs K YCIOBUSAM JMHAMUYHO Pa3BHBAIOIIETOCS MHUpa, (OpPMUPOBAHKE
UHTEJJICKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOATEIIbHOMY TPHUHATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUSX,
CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHUEM;

(dbopMupoBaHHE Y 00YJAIOIIMXCS KITFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIINMN ), UMEIOIIHX
YHHUBEpPCATbHOE 3HAYECHHE MAJIs PA3UYHBIX BHUJIOB JIEATEIbHOCTH: pEHICHHs] MpoOJieM, TOUCKa,
aHanu3a u 00paboOTKM MHQOpPMaNUU, HEOOXOIUMBIX IS MPHOOPETEHHS OMbITa ACATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B TO3HAHWU XUMHUH, a TaKXKe ISl OICHKA C TO3UINHA
HKOJIOTMUECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHu3M YeJIOBEKA U MIPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIHHBIX HMHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEU
oOyyaromuxcsi: CIHOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBbIE 3HAHMS 1O XHMHUU B
COOTBETCTBUM C >KM3HEHHBIMHU TMOTPEOHOCTSMHU, HCIIOIH30BAaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKAa U aHaju3a y4eOHOW M Hay4YHO-TIOMYJSIpHOM MH(GOpPMAaIUd XUMUYECKOTO
COJIEpIKaHUS;

(dhopMHUpOBaHHUE W PA3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIIJICHUS,
HaO0II01aTEIHPHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIpY TUTAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTAHHUE Y OOYyYaAIOMUXCs YOSKIEHHOCTH B TYMaHUCTUUYECKOW HAMPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEIICHHH TJI00ATBHBIX MPOOJIEM palMOHAIBFHOTO MPHUPOIOTOIL30BAHMS,
MOMOJIHEHUSI SHEPreTUUECKUX PECypCOB M COXpaHEHUsl NPHUPOAHOTO PABHOBECHS, OCO3HAHUSA
HEO0OXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETEeHUs



OTIbITAa WCTIONB30BAHUS TIOJTYYCHHBIX 3HAHWW JUII TMPUHSATHS TPAMOTHBIX PEIICHHH B CHUTYaIUsX,
CBsI3aHHBIX C XUMHNYCCKUMMU SABJICHUAMU.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XHUMUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHOH 00sacTn «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OOmiee 4MCIIO 4YacoB, OTBEAEHHBIX VI M3YyYCHHS XUMHUHM, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocraBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kimacce —
34 gaca (1 gac B HezemIo).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOi XUMHH

[Ipeamer opraHnueckod XUMUU: €€ BO3SHUKHOBEHHE, PA3BUTHE W 3HAYCHUE B IOJIYYEHUU
HOBBIX BEIIECTB U MaTepuajaoB. Teopus CTpOCHHS OpraHMYecKux coequHeHuid A. M. bytieposa, eé
OCHOBHBIE TOJIOXKeHUsA. CTPYKTypHBIE (POPMYIIBI OPraHUYECKUX BelIecTB. ['omMoiorus, usomepusi.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o KiacCU(PUKAUU OpPraHUYECKUX BellecTB. HoMeHKaTypa OpraHudecKux
COEMHEHMH (cucTeMaTHyecKas) U TPUBUAIbHbIC HA3BaHUS Ba)KHEHIIMX IMPEICTaBUTENEH KJIacCcoB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsS] BEIIECTB M MX IPEBpAILLlEHUI: O3HAKOMIIEHHUE C
oOpa3aMi OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEITUPOBAHUE MOJIEKYI
OpPraHMYECKUX BEILECTB, HAOIIOICHNE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHUU (TUIaBJIEHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHbl: COCTaB M CTPOEHHE, TOMOJOTMYECKMH psa. Meran u 3TaH — mpocTeiiue
MPEJICTAaBUTENN ANKAHOB: (pU3MYECKHe U XUMUYECKHE CBOWCTBA (pEaKlUU 3aMEeIICHUs] U TOPEHHUS),
HaXO0XJIEHHUE B IPUPOJIE, IOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psil. DTUIEH M NPONWIEH — MPOCTEHIINe
MPEJICTABUTENIN QJIKEHOB: (U3MYECKWEe M XHMHUYECKHME CBOWCTBA (pEakiuu TUAPUPOBAHUSA,
raJloreHUPOBAHUS, THIPATALUY, OKHCICHHUS U MOJTUMEPHU3alliK ), MOJIy4eHHEe U MPUMEHEHUE.

Anxaguensl: OyramueH-1,3 u MmetwiOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYCCKHC
cBoiicTBa (peakius noiauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJNKHHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psiA. ALETHIIEH — MpocTeHInit
IPEJCTaBUTENIb AJKHHOB: COCTaB, CTpPOEHHME, (U3NYECKMEe M XHMHUYECKHE CBOWCTBA (peakuuu
TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHNSA W HUTPOBAHUs), IOJIy4€HHE W TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumudeckue ce0UCMEa (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUs), NOJYYeHue U
npumernenue.  ToOKCHMYHOCT  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJIEBOJOPOJAMHU,
MPUHAJIEKAITMMU K Pa3IUYHbIM KJaccaM.

[IpupoaHble MCTOUHUKH YrieBoJopoaoB. IIpupoaHblii ra3 M momyTHble He(TSAHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CrocoOsl nepepadboTku He(TH: MeperoHka, KpeKHHI (TEpMUYECKUH,
KaTaJuTHYecKuit), muponus. [IpoaykTsl nepepadboTku HEPTH, UX IPUMEHEHHUE B IPOMBIILIJICHHOCTH
U B ObITy. KaMeHHBIH yronib U MPOJYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTANIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IMPEBPALIEHUI: O3HAKOMIIEHUE C
o0pa3laMu IuIacTMacc, KaydyykoB W pe3uHbl, koiuiekuuu «HedTb» n «Yromby, MoaennpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJIOB U TaJlOT€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pabOTHI:
MOJIy4YeHHUE 3TUJIEHA U U3Y4YEHHE €r0 CBOMCTB.

Pacuérnsie 3amaun.

Bbruucrienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BElIeCTBa UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 HUCXOTHBIX
BELIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxanye oprannyeckne coeinHeHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTPOEHHE, (GU3NYECKHE WU
XMMHUYECKHE CBOMCTBA (pEakUMM C AaKTUBHBIMM METajUlaMH, TajJlOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoiHele cBsI3u MeX Ay MOJIEKYyJIaMH CIIMPTOB. JlelicTBUE MeTaHOJIa M 3TaHOJIA Ha
OpraHu3M 4YeloBeKa.

MHOroaToMHbl€ CIUPTHIL. OTWICHIVIMKOJIb M IJIMLEPUH: CTpOeHHue, (U3NYecKue U
XMMHUYECKHUE CBOMCTBA (B3aMMOAEHMCTBHE CO LIETIOYHBIMM METaNIaMHU, KaueCTBEHHAsl peaklMs Ha
MHOT0aTOMHbIE crnupThl). [leficTBue Ha opranu3sM 4eioBeka. l[IpuMeHeHuwe riaunepuHa Hu
STUIICHIJIUKOJISL.

®eHout: CTpOeHHE MOJIEKYJIbl, GU3NYECKUE U XUMUYECKHUEe cBoWcTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anpnerunpl U kemowuvl. DopMalbIETHA, aueTAIBACTUA: CTpOCHHE, (U3HUYECKHEe U
XMMUYECKHE CBOWCTBA (peaklUM OKHUCIEHHS M BOCCTAHOBJICHMS, KaueCTBEHHbIC pEaKIUH),
HOJIy4EeHHE U TPUMEHEHHE.

OAHOOCHOBHBIE TIPEJENbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHCIIOTBHI:
cTpoeHue, pU3NYECKue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIA Kiacca KUCIOT, PEaKIus
TepuUKalMM), MojdydyeHHue | npuMeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
IIPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOLIEE JCHCTBHE.

Crnoxable 3(QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [MIponn3 ClOXKHBIX 3(HUPOB.
XKupsl. I'maponus xupos. [Ipumenenue xxupoB. buonorndeckas posib *KHUPOB.

VYraeBopl: cocTaB, Kiaccu(ukauus yrieBofoB (MOHO-, IW- U Mojucaxapuibl). [roko3a —
IPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUECKHMEe U XHUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTraHoBieHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKICHUE B TIPHUPOJE, INPUMCHCHHE,
ouosiornueckas posib. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemnono3a kak OpuUpojHble nosmMmepbl. CTpoeHHe Kpaxmajia M LEUII0JIO3bI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIMs C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJABl HM3YYEHHUS BEUIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
HaOJI0ICHNE U OMMCAaHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHPTOB (OKUCJIEHHME »JTaHoja okcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMmopelictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okuciieHHEe aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxcunom menu(ll), B3ammoneiicTBie Kpaxmaiga ¢ HOJOM),
IIPOBE/ICHUE MPAKTHUECKONW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

Pacuérnsie 3anaun.

Boruncnenus no ypaBHEHUI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA MJIU NPOYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHnyeckue coeiuHeHus. dusnueckue U XMMHUYECKHE
CBOWCTBA AaMMHOKHUCIOT (Ha NpuUMepe INIMIUHA). buonormueckoe 3HaueHHE AaMUHOKHCIOT.
ITenrru bl

benku kak mpHpOAHBIE BHICOKOMOJIEKYJISIpHbIE coelAMHEHUd. llepBuuyHas, BTOpUYHAs H
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOIlCTBa O€NKOB: TUIPOIM3, JeHATypauus,
KayeCTBEHHBIE peaKMy Ha OeJIKH.

OKcIepUMEHTAIbHBIE METOJbl HM3Y4EHHUs BEIIEeCTB M MX IpEeBpalleHuil: HaOIroJeHuEe U
OIHCaHNE IEMOHCTPAIMOHHBIX OIBITOB: JieHATypalus OeJIKOB IIPU HAarpeBaHUU, LIBETHHIE PEaKIUU
O€eJKOB.

BbicokomosiekyisipHble coeJUHEeHU



OcHOBHbIE TIOHSTUSL XHMHU BBICOKOMOJIEKYJIIPHBIX COCAMHEHMI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIMMEPU3AIIUH, CPEAHSS MOJEKysipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJICKYJIIPHBIX COCTUHEHUH — MOJTMMEpHU3aLUs U MOJIUKOHICHCALIUS.

DKCrepuMEHTANIbHBIE METOAbl M3Y4YEHMsI BEIIECTB M HMX MPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3uamu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MEXNpeaAMETHBIX CBA3€H NpU M3y4eHUH opraHuueckod xumuu B 10 kiacce
OCYILIECTBIISICTCSl 4Yepe3 HCIIOJIb30BAHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSTHHA, TaKk u
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIS1 OTJICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOu1re ecTeCTBeHHO-HAyYHbIC MMOHATHA: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHauu3, CUHTE3, Kiaccu(uKauus, MEPUOAWYHOCTh, HAOIIONEHUE, HU3MEpEHHE, JKCIIEPHUMEHT,
MOJIETTUPOBaHUE.

Ouzuka: MaTepus, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBa, (hU3MYECKHE BEIMYMHBI M €AMHUIBI UX
M3MEpEHusl.

buonorus: xnerka, opranusMm, Ouochepa, oOMeH BellecTB B opranusme, (poTocuHres,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBObL, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBBIE MPOAYKTH, OCHOBBI PALMOHAIBHOIO MUTAHUS, MOIOILINE CPENCTBa,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IMpernapaThl, MaTepUaIbl U3 HMCKYCCTBEHHBIX M CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMmudeckuil asneMeHT. AToM. Sapo aroma, WU30TOMBL. DJNEKTPOHHAs 00OJIOYKA.
DHepreTHyecKue ypOBHH, MOIYPOBHH. ATOMHBIE opOuTamu, S-, pP-, d- sgemeHThl. OCOOEHHOCTH
pacnpesiesieHusi JIEKTPOHOB MO OpOHUTaNsIM B aroMax 3JIEMEHTOB IEPBBIX UYETBIPEX IMEPHOJOB.
DneKTpoHHask KOHPUTYpalKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema Xumuyeckux odaeMmeHToB JI. U
MenaeneeBa. CBsA3b EpUOANYECKOT0 3aKoHA U [leproanyueckoi cuCcTeMbl XUMHUUECKUX AJIEMEHTOB
J. . MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB IO TPyMIaM 1
nepuoiaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XHMHUYECKas CBsi3b. BHIbI XUMUYEeCKOW CBSi3U (KOBaJeHTHAS
HEeMnoJisipHas W TOJsIpHas, WOHHAs, MeTalimdeckas). MexaHu3Mbl 00pa3oBaHHUs KOBAaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpPHBIN). Bomopomnas cBs3b. BaneHTHOCTS.
DneKTpooTpulaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUTMYECKOMN PEIETKH.

[TonsiTue o mucnepcHsIx cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas 10
BEILECTBA B pacTBOpE.

Krnaccudukanus Heopranuueckux coequHeHuil. HomeHknaTypa HeopraHMYecKHUX BEIIECTB.
['eneTn4eckas CBSA3b HEOPraHNYECKUX BEIIECTB, TPUHAIICKANUX K PAITMYHBIM KIJIACCAM.



Xumuueckas peaknus. Kiaccudukanys XUMHYECKHMX pPEaKIUid B HEOPraHUYECKOH U
OpraHWYeCKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl BEIECTB, 3aKOH COXPAHEHHS W TpEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PAa3IM4YHBIX (QakTopoB. OOpaTUMBbIE peaKIHHU.
Xumnueckoe paBHoOBecHe. DakTOpbl, BIMSIOLME HA COCTOSHHE XHUMHUYECKOIO pPaBHOBECHSI.
[Tpunnun Jle Hlatense.

Onexrponutnyueckas auccoruanusa. CuibHble W cladble 3JMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IIEJTOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCHEPUMEHTAIBHBIE METObl H3Y4YEHHUs BEIIECTB U HUX NPEBPAILCHUN: JIEMOHCTpaIUs
tabmn «llepuonnyeckas cucrema xumudeckux dsnemeHToB JI. WM. MennaeneeBay, u3ydeHUe
MoOJIeNiell KPUCTAJUIMYECKUX PEMETOK, HaOMIoJeHHe U ONHCAaHME JIEMOHCTPAIlMOHHBIX U
71a00paTOpHBIX OMNBITOB (pa3fio’keHHWE TMEepoKCHa BOAOPOJa B MPUCYTCTBHM KaTalld3aTopa,
ONPEACIICHUE CpPElIbl PACTBOPOB BEIIECTB C IMOMOLIBK) YHHUBEPCAIBHOIO WHIMKATOpPA, PEaKIUU
MOHHOTO OOMEHa), TPOBEACHHE NPAKTHYECKOH paboThl «BiusHHE pa3nuyHBIX (QAKTOPOB HAa
CKOPOCTh XUMUYECKON PEAKLIUN.

Pacuérnbie 3amaun.

Pacuérel Mo ypaBHEHUSM XHUMHYECKUX PEAKIU, B TOM UYHCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckasi xumms

Hemeramnsl. Ilonoxenne HemeramoB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0OCOOCHHOCTH CTpoeHHsT atoMoB. (Dusnmyeckue CBONCTBa HEMETAJLIOB.
AJtoTponust HeMEeTa/UIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yrieposa).

XUMUYECKHE CBOMCTBAa BaXKHEHIIMX HeMETaioB (TajJoreHoB, cepbl, a3oTa, docdopa,
yriaepoaa U KpeMHUsS) U UX COSAMHEHMH (OKCHIIOB, KHCIOPOJCOAEPKAIUX KHUCIOT, BOJOPOIHBIX
COCJIMHECHHUI ).

[IpuMeHeHne BAXKHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertaiuel. [lonoxenne meraiuioB B Ilepuoanueckoit cucreMe XuMuueckux anemenTos 1. U.
MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX O0O0JOYEK aToOMOB MeTaioB. OoOmue
¢usnueckue cpoiictBa MeTauioB. CIlaBbl METAJUIOB. OJEKTPOXUMHYECKHM psll HampsKeHUi
METAJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METaUIOB (HATpWi, Kanuuii, KaiblMi, MarHui,
ATIOMHUHHM, IIUHK, XPOM, Kelle30, MeJlb) U UX COCTUHEHHIA.

O61ue cnocoObl MonydeHus: MeTauioB. [IpuMeHeHne MeTamuioB B ObITY U TEXHHUKE.

DKCNepUMEHTAITBHBIE METO/IBI U3yUEHHUS BEIIECTB M UX MPEBpAIICHUN: H3yUeHUE KOJUICKIIUU
«MeTansl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PEIIEHUE IKCIIEPUMEHTANIBHBIX 3aa4, HaOI0IeHNe
U ONHCAHHE JEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBHE THIIPOKCH]IA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJLJIOB).

Pacuérnsbie 3amaumn.

Pacuétel Macchl BenecTBa Wil 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CJTU OJTHO M3 BEIIECTB UMEET MMPUMECH.

XuMuA U )KU3Hb

Ponp xumMum B 00€CHEUYEHUH HKOJOTMUYECKOM, SHEPreTUYeCKOW M MHUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeAUIUHEL. [IoHsATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHMA.

[IpencraBnenuss 06 oONMUX HAYYHBIX MPUHIMIAX MPOMBIIIIEHHOTO MOTYYEHUS BaXKHEUIIINX
BEIIECTB.



YenmoBeK B MHUPE BEHIECTB M MAaTEPHANIOB. BAKHEHIIME CTPOUTEIBHBIE MAaTCPUAIBbI,
KOHCTPYKLIMOHHBIE MAaTepUallbl, KPACKU, CTEKIO, KEpamMHKa, Marepuaibl Uil JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIEC yJO0PEHUSI.

XuMusi M 370pOBbE YEJIOBEKAa: IIPABWIIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENApaTOB,
IpaBuiIa 6€30MacHOr0 UCIOJIb30BaHUs NIPEnapaToB ObITOBOW XMMUU B TOBCEITHEBHON JKHU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBSA3EH NMPHU M3y4eHUH 0OOIIel 1 HeopraHMuecKoi XuMuu B 11
KJIacce OCYILIECTBISICTCSA Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaKk U
ITOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIs OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHHTE3, KJIAacCU(pHKAIMI, TMEePUOJUYHOCTh, HAOIIOACHUE, OKCIEPUMEHT, MOJAEIHPOBAHNUE,
U3MEpEHUE, BJICHUE.

@dusuka: marepus, JHEprus, Macca, aToOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOI,
palMOAaKTUBHOCTb, MOJIEKYJIa, DHEPreTHMYECKUI YpPOBEHb, BEILECTBO, TEIO, O0BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, GU3NUECKUE BEIMUUHBI U €IMHUIIBI HX U3MEPEHHS, CKOPOCTb.

buonorusi: kjerka, oOpraHusM, O3KOcUCTeMa, Ouocdepa, MakKpo- U MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorusa: XUMU4eCKasi IMPOMBIIIJIEHHOCTb, METAJULYPIHsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUaoB, CEJIbCKOXO0351CTBEHHOE IIPOU3BOJCTBO, IIUIIEBast IIPOMBIILIJIEHHOCTD,
(bapmarieBTHUYECKasi IPOMBIIIJICHHOCTb, IPOU3BOICTBO KOCMETHYECKUX IpenapaToB, IPOU3BOACTBO
KOHCTPYKLMOHHBIX MaT€pUaJIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pE3yJabTaTaM OCBOCHHS OOyYaIONUMUCS
porpaMM CpeaHero odmero o0pa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBOM AJis pa3pabOTKU IIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MIPOrpaMM
cpenHero o61iero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA OIXO/.

B COOTBETCTBHHM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYypE JHYHOCTHBIX
pe3yabTaTOB OCBOSHHS MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHUsI BbIIEICHBI
CJIEYIOIIHE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIMMHUCA POCCHUMCKONW TpakJaHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEIIEHHUIO;

HaJTMYMe MOTUBALUU K O0YYCHUIO;

[[eJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUU JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTE! ¥ UCTOPUUYECKUX TPAAMIINIA 6a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCSI B CBOCH JIESTEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIUMHU  LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0OpaszoBaHMs;

HaJIM4YMe MPaBOCO3HAHUS SKOJIOTHUECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HCHHBIC TUTaHBI.

JIMYHOCTHBIE PE3yIABTATHI OCBOSHHSI MPEeaMeTa «XUMUS JOCTUTAIOTCA B €IMHCTBE y4eOHOM
U BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH, COIMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJ€allaMd POCCHICKOTO TPa)kJIaHCKOro o00IlecTsa,
IPUHATHIMU B OOILECTBE HOPMAMHU M IpaBUIaMHM IOBEAEHHUS, CHOCOOCTBYIOIIMMHM IpoLeccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH O0yYArOIIUXCSL.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxaroT CPOPMUPOBAHHOCTH
OIbITA IO3HABATENILHON U MPAKTUUECKOM JesITeIbHOCTH 00yUaroIuXCcs [0 peaan3aliy NPUHATHIX B
o01iecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHMSA

0CO3HaHMs OOYYarOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX MpaB U 00S3aHHOCTEH, yBaXKE€HHs K
3aKOHY U NPaBOIOPAIKY;

MPEJCTaBICHUS O CONMAIBHBIX HOpPMax M TMpaBHJIaX MEXINYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENBHOCTU MPU CO3/JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U T03HABaTENbHbIX 33/1a4, BHINOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB,;

CTIIOCOOHOCTH TTOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTHI APYTHX
IIPU aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAayYHOMY HACIEANI0 OTEYECTBEHHON XUMUU;

YBaKEHUS K MPOIECCY TBOPUECTBA B O0JIACTH TEOPUHU U MPAKTUIECKOTO IPUMEHEHHUST XHMHH,
OCO3HAaHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh PEe3yJbTaT JJIUTENbHBIX HAOMIOACHUN, KPOIOTIUBBIX
HKCHEPUMEHTATBHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeca U MOo3HaBaTeIbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEIYIONIEM aHalIu3e HH(opMauu
0 TIEPEAOBBIX JTOCTIKEHHUAX COBPEMEHHON OTECUECTBEHHON XUMHM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;



CIOCOOHOCTH OLIEHMBATh CUTYalluH, CBSI3aHHBIC C XMMHMUYECKHUMM SIBICHUSMM, U NPUHUMATh
OCO3HAHHBIE PEIIECHNUs, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTU OLIEHHUBAaThb CBOE IIOBEICHHE M IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUHI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCJIECACTBUN ITUX IOCTYIIKOB;

4) ¢popMUpOBaHHS KYJIbTYPBI 310POBbSI:

MOHMMaHMs LEHHOCTeH 370poBOro u OezomacHOro oOpasa KH3HH, HEOO0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHUSI TTPaBUJI O€3011aCHOI0 0OpalleHHsI C BELECTBAMU B OBITY, TOBCETHEBHON XKU3HU
U B TPYZOBOH IE€ATENBHOCTH;

MMOHUMAaHMSI [IEHHOCTH MPaBWJI HHIUBUAYAJIBHOTO U KOJUIEKTUBHOT'O O€30MacHOT0 MOBEICHHS
B CUTYallUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHMs MOCJIEJICTBUM M HENPUATUS BPEAHBIX IPUBBIUEK (YIOTPEOJEHHs alKoroJs,
HApPKOTHKOB, KypeHHs);

5) TpyA0OBOro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-MCCJIEI0BATEIbCKOW  JI€ATEIbHOCTH,
OOIIECTBEHHO OJIE3HOM, TBOPUECKOM U APYIUX BUAAX NESATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE€ B PEIIEHUHM NPAKTUYECKHX 3a7ad COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO podeccuii pa3ImyHOro poja, B TOM YUCIIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMHUH;

YBa)XECHHUS K TPYLY, JIIOASIM TPyJa U Pe3yJIbTaTaM TPYLOBOU IEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJMBH]IyaJIbHON TpaeKToOpuu oOpa3zoBaHus, Oyaylien
npodeccuy M peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPeOHOCTEN 00I1eCTBa;

6) 3K0JI0rHN4ecKOro BOCIMTAHMS:

9KOJIOTMYECKU I1eJIECO00Pa3HOro OTHOLIEHUS K MPHUPOJAE, KaK UCTOYHHKY CYLIECTBOBAHMSI
’KM3HHU Ha 3emie;

MOHMMAaHMs TJI00AJBHOTO XapakTepa 3KOJOIMUYECKHX MpoOJeM, BIUSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN CPEIbl;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTH)KEHUN XUMHUU JUIsl PELIEHUs BOIIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEINPUATHS ACUCTBHN, NPUHOCAIIMX BpEI OKpYKAlOLIEH NPUPOAHON cpene,
YMEHHUS TPOTHO3UPOBATh HEOJAroNpUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS IpealpUHUMAEMbIX
JNENUCTBUAN U MTPEAOTBPALIATh UX;

HaJIM4Yus Pa3BUTOTO H3KOJOTHYECKOIO MBIIIJICHUS, 3KOJOTMYECKOW KYJIbTYpBhI, OIbITA
JESATEIBHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHsS pPYKOBOJACTBOBAaTbCS HMH B
M03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAIbHOIN MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IIPOTUBOCTOATH UAECOJIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTU MHPOBO33PEHHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILIECTBEHHOM MPAKTUKH;

MOHUMAaHMs Creuu(UKM XUMUU KaK HaykKd, OCO3HaHMS €€ poiau B (OPMHUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO IMPEACTaBICHUS 00 OKpYy)KarolleMm
MHUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B TIO3HAHUN ITPUPOIHBIX 3aKOHOMEPHOCTEN U PEILIEHUN
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexKAEHHOCTH B 0CO00 3HAUYMMOCTH XUMHH JUIsl COBPEMEHHON NMBMIM3ALMU: B €€
I'YMaHUCTHYECKON HANpaBiIeHHOCTH M BaXHOW pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepHabHOU
KYJIbTYpPbl, PEIIEHUU TII00aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOIA,



SHEPreTHYECKOM, MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUN MEAUIIMHBI, O0eCTIeueHuU
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKHA KOM(MOPTHOM KU3HH KAKOTO YiIeHa 00IIecTBa,

€CTECTBEHHO-HAyYHONM TIpaMOTHOCTH: TOHUMAHUSA CYIIHOCTH  METOJOB  IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaemble 3HAHUS IS
aHalM3a U OObSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHU, yMEHUS
JenaTh 00OCHOBAHHBIC 3aKTFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAaHHBIX C LSO
MOJTY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIHOJIb30BaTh XUMUYECKUE 3HAHUS ISl pellieHus: mpobiieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTHM K HENPEpPhIBHOMY OOpa30BaHHIO M CcaMo0Opa3oBaHUIO, K
AKTUBHOMY IOJIYUYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMU [TOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3iMuHbIX chepax npodhecCHOHaTbHON NeSTEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTo MpeaMeTa « XMMUs» Ha YPOBHE CPETHETO
o01mrero o0pa3oBaHus BKIFOYAKOT:

3HAYUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIHCIHUILTMHAPHBIC
(MeXIpeIMeTHBIC) O0IIeHAYYHBIC TIOHITHSI, OTPAKAOIINE [IETIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cnienu(UKy METOJIOB IMO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBICHHE, IMPOLECC, CHCTEMa, HAYYHBIA (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSsI, HCCIICIOBAHUE, HAOIOICHHEe, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC yUeOHBIC ACHCTBHS (IT0O3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYIIATHBHBIC),
obecrieunBaroe GopMUpoBaHUe (HYHKIIMOHAIBLHOW I'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUH
oOyuaromuxcs;

CIIOCOOHOCTH 00yJaromuXxcst HCII0JIb30BaTh OCBOCHHBIE MEXKTUCITUTUTHHAPHBIC,
MHUPOBO33PECHUYCCKHE 3HAHHWS W YHHUBEpCaJdbHBIC Y4YeOHBIC JCHCTBHS B TIO3HABATCIBLHOW U
COLIMAJIbHON MIPAKTHKE.

MeTtanpeamMeTHble  pe3yibTaThl OTPAXKalOT OBIAJICHHE YHHUBEPCAIbHBIMU  YU4€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OByaieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENNLHO  (DOPMYNIHUPOBaTh U  aKTyalIH3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBarTh;

OTIPEACIATh IIeNIM JICATEIBHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUU WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIONIb30BaTh MPU OCBOGHWU 3HAHUNA TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKkTepHble TMPU3HAKK TIOHATHA W  yCTAaHABIMBaTh WX B3aWMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIINE TIOHATHS JUTISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB M SIBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIINY BEUIECTB U XUMHUYECKHUX PEaKIIHIA;

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIEC CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHUECKUE pacCyXJeHus (MHAYKTUBHBIC, ICAYKTHBHBIC, TI0 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W IPOTHBOPEYHUS B PACCMATPHBACMBIX SBJICHUSAX, (POPMYIMPOBATH BBIBOJBI U
3aKJIIOYEHUS,

MPUMEHSITh B TMpOIEcCe MO3HAHUS, HCIONb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeTH, TTPe0Opa3OBhIBATh MOJCIBHBIC TPEICTABICHUS — XHMHUYSCKUN 3HAK (CHMBOJI) JJICMCHTA,



XUMudeckas (opMyna, ypaBHEHHME XUMHUYECKOW pEakUMW — TpH pEIIeHUH Yy4eOHbIX
II03HABATENIbHBIX U NMPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbBIE MOJIEIbHBIE NIPEJICTABICHUS IS
BBISIBJICHMSI XapAKTEPHBIX IPU3HAKOB MU3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCJIeA0BaTEeIbCKUE TeCTBHS

BJIa/IETh OCHOBAMHU METOI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLUM;

dbopmMynMpoBaTh [ETM W 33Ja4d  UCCIEIOBaHMS, MCIOJIb30BaTh MOCTABJICHHBIE H
CaMOCTOSITENTLHO CPOPMYITMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIsSI
(bopMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBbIX CYXKJICHU;

BIAJICTh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUSA M IPOBEICHHUS YYEHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUS HAOJIONATh 3a XOJOM IMPOIECcCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pPe3ynbTaT, (OPMYIHPOBATH OOOOMIEHHS ¥  BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEA0BaHMs, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJIEIaHHOU
pabore;

npuoOpeTaTh ONBIT YUYECHHUYECKOW MCCIEeNOBATEIbCKOW M TPOEKTHOM JAEATENbHOCTH,
IPOSIBJIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METOIOB pEHICHHUs
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMANNU (HAYIHO-TIONYJISIpHAs JINTEpaTypa
XUMHUYECKOTO COJEpKaHus, CIpaBOYHble I1ocodusi, pecypcel MHTepHera), aHaIM3UpOBaThH
MHGOpPMALIMIO Pa3IMYHbIX BUJOB U (GOpPM MpEACTaBIEHUS, KPUTHUYECKU OLIEHUBATh €&
JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTB;

(dbopMyIHpOBaTh 3ampochl W TPUMEHATH pa3IMYHbIE METOABI MpPHU IOHCKE U 0TOOope
nHbOopMany, HeOOXOMMOM [T BBITIOHEHHS YI€OHBIX 33a/]a4 ONPEIeIIEHHOTO THIIA;

pUOOpeTaTh OMNBIT MCIOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAIBbHYIO (OpMY MpeaCTaBlICHHUs HHPOPMAIUN (CXEMBI,
rpaduKu, uarpammbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCTOJb30BaTh HAy4YHBIM S3bIK B KayecTBE CpEACTBa MpH paboTe ¢ XUMHUYECKOH
uHpopMalue: MPUMEHATh MeXIpeaMeTHbIE (PU3nYecKkue 1 MaTeMaTHUeCKue) 3HaKU U CUMBOJIBI,
(dbopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIINYECKUE CPECTBA HATTISITHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJjaBaTh BOIPOCHI MO CYLIECTBY OOCYX/JaeMOW TeMbl B XOJle AMAIOra W/WiM UCKYCCHUH,
BBICKa3bIBaTh  HJeH, (OpPMYIHpOBaTb CBOM  MPEAJOKEHUS OTHOCHUTEIBHO  BBINOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMEH pe3yJIbTaTOB IO3HABAaTEIbHOU JAEATEIbHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIEHO WJIN COBMECTHO CO CBEPCTHUKAMU ITPH BBIIIOJIHEHUN XMMHUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKOH pabOThl MO HCCIEJOBAHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, pean3all y4eOHOro
poekTa M (OpMYJIHUPOBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MyTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIbHO TIJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO IO3HABATENIbHYIO JEATEIbHOCTb,
ompezensis €€ LEIM W 3aJayd, KOHTPOJMPOBATH M IO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATH
npeJularaeéMblii  aJrOpUTM JEHCTBHM TpH BBINOJHEHUHM YYEOHBIX M HCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN COCO0 MX pelIeHHs ¢ Y4€TOM MOJIY4YEeHUs HOBBIX 3HAHUN O
BELIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs OTPaXKaIoT:

c(hOPMHUPOBAHHOCTh MPEICTABICHUA O XMMHUYECKON COCTABJISAIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWH SIBIICHUH NPUPOABI, B (DOPMHUPOBAHUH MBIILICHHUS U
KYJIbTYPbl JIMYHOCTH, ©€ (YHKIMOHATBHOW TIpPaMOTHOCTH, HEOOXOJAMMON ISl  peIIeHUs
MPAKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHWUS K CBOEMY 3JIOPOBBIO H
MIPUPOIHOM CpeJie;

BIIQJICHUE CHCTEMOW XMMHUYECKUX 3HAHUN, KOTOpasi BKIIOYACT: OCHOBOIIOIATAIOIINE TTOHSITHS
(XMMUYECKU! JJIEMEHT, aToM, OJJEKTPOHHAs O000JOYKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIPHOCTh, XHMHYECKas CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaII€éHHas1), MOJIb, MOJISIPHAS Macca, MOJSIPHBIA 00BEM, yrIepOIHbIN CKeneT, (DyHKIIMOHAIbHAS
rpymma, pagaukai, H30MepHsi, H30MePbl, TOMOJIOTHYECKUH PSIJ, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOT
1 a30TCOJCpIKAIINE COCTUHEHHS, MOHOMEP, ITOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIE
COEMHEHMS); TEOPUU U 3aKOHBI (TEOpHs CTPOEHUs OopraHmyeckux BemecTB A. M. byrtneposa,
3aKOH COXpaHEHHUsS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHA SI3BIK XHMUU;
MHUPOBO33PCHUYCCKUE 3HAHWS, JIeKAIIMEC B OCHOBE IMOHUMAHUS MPUYMHHOCTH W CHCTEMHOCTH
XUMHYCCKHUX SIBIICHUH, (AKTOJIOTUYECKHUE CBEICHHS O CBOWMCTBAaX, COCTaBe, IOJNYYCHHH W
0€30MacHOM HCIIOIb30BAHUH BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTHUECKOMN
JIeITEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMCHHU BBISIBIISITh XapaKTEPHBIC MPU3HAKH TIOHATHH, YCTAHABIIUBATH UX
B3aMMOCBSI3b, HCIOJB30BAaTh COOTBETCTBYIOIIME TOHSATHS TPU ONHCAHHHM COCTaBa, CTPOCHUS H
MPEBpAIICHUI OPraHUYECKUX COCTUHCHUIA;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYI0 CHMBOJHKY Ui COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAMEHHOM) (HOPMYII OPraHUYECKUX BEIIECTB U
YPaBHCHHI XHUMHUYCECKUX PEAKIUH, M3TOTABIIMBATH MOJEITU MOJICKYJ OPTaHWYECKUX BEIIECTB IS
WJUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTaHABIUBATh MPHUHAAJIECKHOCTh H3YUYEHHBIX OpPraHUYECKHX
BEIIECTB [0 HMX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY KJIAcCY/TPYIIE COCIUHEHUN
(YrI1eBoOpOIbI, KUCIOPOI U a30TCOACPIKAIINE COSAMHCHISI, BRICOKOMOJICKYJISIPHBIC COCTMHCHUS),
JaBaTh WM Ha3BaHUs Mo cuctemarnueckoir Homenkinarype (IUPAC), a Takke NpUBOAWTH
TPUBUAIbHBIE Ha3BaHUs OTIEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, AalleTUJICH,
STWJICHTJINKOJIb, TIUIEPUH, PEHOI, GOPMANTBICTHI, alleTATBICTHl, MypaBbHUHAS KHCIIOTa, YKCYCHAs
KHCIIOTa, OJICMHOBAsT KHUCJIOTA, CTEAPHHOBAs KUCJIOTA, TIIFOK03a, PpyKTO3a, Kpaxmall, IeJUTFI03a,
TJIMIIVH),

chOpPMUPOBAHHOCTh YMEHHUS OMNPENEIsITh BUABl XUMHYECKOH CBA3M B OPraHHYECKHX
COEMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPUMCHITH IOJIOKEHUS TEOPHH CTPOCHHS OpPraHUYEeCKHX
BemiectB A. M. BytnepoBa s 0ObSCHEHHUs 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXpaHEHUSI MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTAB, CTPOCHUE, PHU3NICCKUE H XUMHUYCCKHE
CBOWMCTBA THIMYHBIX IMPEJICTABUTEICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEMICCTB (METaH, JTaH,
STHWJICH, TPOMUWJICH, aneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH305, METaHOMN, ATAHOI,
ATUJICHTJIMKOJb, TIUIEPUH, (EHOI, aleTalbJIerul, MypaBbuHas U YKCYCHas KHUCIOTHI, TTIOKO3a,
Kpaxmall, [eJUTI0I03a, aMHHOYKCYCHAs KUCJIOTa), WJUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXTY



HUMHU YpPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIMI C HCMHOJIb30BAaHHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO ChIphs (HE(DTh,
MPUPOJHBII Ta3, yrojb), cnocoObl MX MepepabOTKU U MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCICHUS TI0 XUMUYECKUM YPaBHEHHSAM (MacCChI,
00bEMa, KOIMYECTBAa MCXOHOTO BELIECTBA MIIM MPOAYKTA PEaKIMH M0 M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUHN BIA/JE€Th CUCTEMOW 3HaHMM OO0 OCHOBHBIX METOJAaX HAay4dHOTO
MO3HAHUS, UCIIOIB3YEMbIX B XUMHUU MIPH U3yYCHUH BEIIECTB U XUMUYECKHX sIBJICHUN (HAOII0IeHUE,
HU3MEPEHHE, SKCIEPUMEHT, MOJACIIUPOBAHNE), UCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATHUST PELICHUIl B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUSX, CBA3aHHBIX C BELIECTBAMH U HX
MIPUMEHEHHEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIIO/IaTh TMPaBWIA IOJH30BAHHUS XHUMHUYECKON IMOCYIOW H
1abopaTopHBEIM 00OPYIOBAHHEM, a TaKXKe MpaBHJIa OOpAlICHUS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKLHUSMU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb U BBIMNOJIHATH XUMUYECKUH HKCHEPUMEHT
(mpeBpallleHrss OPraHUYeCKUX BEIIECTB MPU HArpeBaHHUM, MOJYyYEHUE ATHICHA U HU3yYEHUE €ro
CBOMCTB, KQU€CTBCHHBIC PEAKIIMM OPraHMYECKUX BEIIECTB, JICHATYypaIis OCJIKOB IPH HArpeBaHUH,
[[BETHBIE PEAKIIMH OEJIIKOB) B COOTBETCTBUU C MPaBHJIAMU TEXHUKU OE30MAaCHOCTU IpU OOpallleHuu
C BemlecTBaMH M J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, MPEICTABISITh PE3YyIbTaThl XHUMHUYECKOTO
JKCIIEPUMEHTa B (OpPME 3alCH ypPaBHEHUH COOTBETCTBYIOIIMX peakmuid U (GOpMyIHpOBaTH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 WH(MOPMAILIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPENCTBA MaccoBoil nH(popmainu, UHTEepHET U APYyrux);

cOPMHPOBAHHOCTh, yMEHHUI COONMIOAAaTh TMpaBUiIa OKOJOTUYECKH —LEIeco00pa3HOro
MOBEJEHUS B OBITY U TPYAOBOW JEATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY’Karollled NPUPOAHOU Cpelbl, OCO3HABATh OMACHOCTb BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
onpeeaEHHbIX OPraHMYECKUX BEIECTB, MOHUMAas cMbIca nokazarens 11K, noscHAT Ha npumepax
CIOCOOBbI YMEHBIIICHUSI ¥ PEJOTBPAILICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsT O0YyYarolUXCsi C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS: yYMEHHE MPUMEHATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUISL CJETIBIX U CNAOOBUIAIIMX OOYYaIOUINXCS: YMEHHE UCIOIb30BaTh Pelbe)HO-TOUCUHYIO
cuctemy ob6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «O01as 1 HeopraHudeckasi XUMHsD) OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O XUMHUYECKONW COCTABJISIIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XUMUU B TO3HAHWUU SIBJICHHH MPHUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIIMOHATbHOW TPAMOTHOCTH, HEOOXOAUMOW /i peIICHHS
MPAKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM Cperie;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOPask BKIFOYAET: OCHOBOIOJIATAIOIINE TOHATHUS
(XUMHYECKUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEeKTpOHHBIE OPOUTAIIM aTOMOB, HOH, MOJICKYJIA,
MOJIb, MOJIIPHBIH 00BEM, BAJICHTHOCTH, DJIEKTPOOTPUIIATETLHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKass CBs3b (KOBAJIEHTHAs, HWOHHAs, METAJUTMYECKas, BOJOPOAHAs), KPHUCTALTHYECKAS
pemeérka, TUNBl  XAMHYECKHX  PEAKUHM,  pacTBOP,  AJIEKTPOJUTHI,  HEIJEKTPOJUTHI,



ANEKTPOIUTUYECKAs] JUCCOLUAIUS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKIInu,
XUMHUYECKOE pPABHOBECHE); TEOPUU M 3aKOHBI (TEOpUsl DJIEKTPOJUTUYECKOM AMCCOLMALINH,
nepuoanueckui 3akoH . M. MenneneeBa, 3akOH COXpaHEHUs MACChI BEUIECTB, 3aKOH COXPAHEHUS
U TMPEeBPALICHUS PHEPTHHM MPU XUMHUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKHM S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIlUe B OCHOBE MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBIICHUH, (AKTOJIOTUYECKHUE CBEICHHS O CBOWMCTBAaX, COCTaBe, IONYYCHHH H
0€30MacHOM HCIOJIb30BAHUN BAKHEUITUX HEOPraHWYECKUX BEHICCTB B OBITY M TPAKTHYECKON
JeSITeIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEpPHbIE MPU3HAKU TOHATUHN, YCTaHABIUBATh UX
B3aMMOCBSI3b, UCII0IH30BAaTh COOTBETCTBYIOIIME MOHSITHS MPU ONMUCAHUN HEOPTraHUYECKUX BEIECTB
U UX NPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYI0 CHMBOJMKY Ui COCTaBIICHUS
(bopMyIT BEIIECTB U yPaBHCHHH XUMHUYCCKHX PEaKIlMii, cucTeMaTrueckyto HomeHkmarypy (IUPAC)
Y TPUBHAJIbHBIC HA3BAHMS OT/AEIbHBIX HEOPTraHWYECKUX BEHIECTB (yrapHbIN ras, YrJIEKUCIBINA Ta3,
aMMHUaK, raiéHasi U3BeCTh, HeTalléHasl U3BECTh, TUTHEBASI COJIA, IUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpPENesTh BAJICHTHOCTh U CTENEHb OKUCIICHUS XMUMHUYECKUX
AJIEMEHTOB B COCIUHEHUSIX PA3IMYHOIO COCTaBa, BHUJI XUMHUYECKOW CBSI3U (KOBaJIGHTHAs, NOHHAs,
MeTaJUIM4ecKasi, BOJOPOAHAs) B COCAUHEHHUSAX, THUIl KPUCTALINYECKON PEMIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAs, MOJICKYJSIpHAsi, HMOHHAs, METAIMYECKas), XapakTep Cpeibl B BOJHBIX
pacTBopax HEOPraHMUECKUX COSAMHEHMUIA;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAATIC)KHOCTh HEOPraHMUYECKUX BEIIECTB MO
X COCTaBy K ONpeAeIEHHOMY KiIacCy/Tpylre COCIUHEHHH (TMPOCThIE BEIIECTBA — METAJUIbBI U
HEMETAJIIbI, OKCHJIBI, OCHOBAHHUSI, KHCIIOTHI, aM(DOTEPHBIC TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUN PacKpbIBaTh CMBICT Nepuoanueckoro 3akona [l. 1. Menneneera
U IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTENBHYIO U POTHOCTUYECKYIO () YHKIUY;

c(OPMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 14 mepuonoB [lepuoanueckoil cuctembl xumuueckux snementoB J[. . Menneneena,
UCIIONIB3Ysl TOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAINY», «IHEPTETHYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTU U3MEHEHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEAMHEHUH MO MepuojaM U
rpynmaM [lepuonnueckoit cucteMsl XUMU4eCcKnx 35eMeHToB 1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPXKJATh CYIIECTBOBAHUE T'€HETHYECKOU
CBA3M MEXKJYy HEOPraHWYECKHMMH BEIIECTBAMHM C IIOMOIIbIO YPaBHEHHI COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUsSI KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIUU TI0 Pa3THUYHBIM
MpHU3HaKaM (YUCIIy U COCTaBY PearupyronInx BEMIeCTB, TeII0BOMY 3 (eKTy peakiunu, U3MEHEHHIO
CTETEeHeW OKUCIICHUS IIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YUACTHIO KaTaan3aTopa);

c(hOpMHUPOBAHHOCTb YMEHUM COCTABIISATH YPaBHEHUS PEAKIUN Pa3IUYHBIX THUIIOB, TOJIHBIE U
COKpallI€HHbIC ypaBHEHHUS PEAKIMA HMOHHOTO OOMEHA, Y4YUTHIBAsh YCIIOBHsSI, NMPU KOTOPBIX OSTH
peaKIu UAYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIINH, MOATBEPKAAIOIINE Ka4YeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MMYTEM HMOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAaX HEOPTAaHUYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS YIEKTPOHHOTO OalaHCca ATHX PEeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKIuu OT
pasIuyHBIX (DAKTOPOB; XapaKTEP CMEIICHUS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTense);



c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE MPOLECCHI, JEKAIUE B OCHOBE
MNPOMBIIIICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh
NpEJCTaBICHUNA 00 OOIMX HAay4YHBIX MPUHIUIAX WU DKOJOTMYECKHX MpOoOIeMax XHMHUYECKOTO
MIPOU3BOJICTBA;

chOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HCIOIb30BAHUEM MOHSITHS
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE», OObEMHBIX OTHOLICHHU ra30B MPH XUMUYECKUX PEaKIHsIX,
Macchl BELIECTBA WM 00BbEMA Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJTHOTO U3 YYacCTBYIOLIUX B PEaKIMU BEUIECTB, TEILIOBOro 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHUsI MACChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIIOJIATh TMpaBWJIA IOJB30BAHMS XHMHUYECKOW TOCYIOH U
1abopaToOpHBEIM 00OPYIOBAHHEM, a TaKXKe MpaBHJIa OOpAlICHUS C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb U BBIMNOJHATH XUMHUYECKUH HKCHEPUMEHT
(paznokeHue nepokcuaa BOAOPOJa B MPUCYTCTBUU KaTaJIW3aTopa, ONPEAEICHUE CPEIbl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakiny, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE PeaKkIuu Ha CyiabdaT-, KapOoHaT-
U XJOPUJI-AaHUOHBI, HAa KAaTUOH aMMOHHs, PELICHUE SKCIEPUMEHTAIbHBIX 3aJady IO TeMaM
«Metamnel» u «Hemertamnbl») B COOTBETCTBUM C MpaBWIaMM TEXHUKM O€30MaCHOCTH IIpU
OOpalieHnu C BEHIECTBAMH M JIAOOpPaTOPHBIM O00OpYIOBaHHWEM, TIPEACTABIATH PE3yIbTATHI
XUMHUYECKOTO OJKCIIepUMEHTa B (opMe 3alliCHl YpaBHEHUH COOTBETCTBYIOIIMX pEaKIuil U
(bopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO0 HH()OpMAIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLuU, IHTepHET U Ipyrux);

chOpPMUPOBAHHOCTh yYMEHUW COONIOJATh MpaBHJIA SKOJIOTHYECKH IIeTIecCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOW JEATENHHOCTH B LEJISIX COXPAaHEHUS CBOETO 3J0POBbI H
OKpY’KaroIlled NPUPOAHOW Cpenbl, OCO3HABATh ONACHOCTh BO3JECUCTBUS HA >KUBBIE OPraHU3MBI
OIpeeNIEHHBIX BEILECTB, MoHUMas cMmbici nokazatens [1/IK, moscHAT Ha mpumepax CrocoObl
YMEHBILIEHUS U NPEAOTBPAILEHUs UX BPEAHOIO BO3AEHCTBUSA HA OPraHU3M YEJI0BEKA;

IUIe OOy4aroIIMXCSl C OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHME IPHUMEHSTh
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUISL CJIETIBIX M CIA0OBUISAIIMX OOyYaroOUIMXCs: YMEHHE HCIOJb30BaTh PelbepHO-TOUEUHYIO
cucreMy obo3HaueHui JI. bpaitist 11 3anucu XuMuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTtBouacoB
HaumeHoBaHnuepasaeio JuiekTpoHHbIE (MU POBHbIE)
n/ Bcer  KonTpoJubHblepabo IIpakTnuyeckuepado
M TEeMIIPOrPaMMBbI o0pa3oBaTejibHbIEPeCYPCHI
| 0 ThbI ThbI
Pa3nes 1.Teopernyeckne 0CHOBBI OPraHU4eCKO XUMUH
[Ipenmer opranuyeckoit
11 xumuH. Teopus CTpoeHUS 3 05 https://foxford.ru/wiki/himiya/teoriya-stroeniya-
' OPraHUYECKHX COEIUHEHHI ’ organicheskih-soedineniy-a-m-butlerova
A. M. bytneposa
Hroronopasznery 3
Pa3znen 2.YrieBoaopoanbl
21 [IpenenbHBICYTIICBOIOPOIBI ) https://resh.edu.ru/subject/lesson/6151/conspect/14
' — aIKaHbI 9992/
HenpenensHeie
2.2 YIJIEBOJIOPO/IbI: ATKCHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/conspect/
aJIKaIUCHBbI, aJIKUHBI
A :
2.3 POMATHRBCIGIEYTIEROAOD 2 https://resh.edu.ru/subject/lesson/4775/conspect/
O4bI
1T . .
24 PHPOAHBIC HETOTHHIIH 3 1 https://foxford.ru/wiki/himiya/prirodnye-
. JICB B U UX . .
YHIEBOAOPOLO istochniki-uglevodorodov
nepepaboTka
Hroro mo pasneny 13
Paznen 3.Kucaopoaconep:kanueoprannyeckuecoeIMHeHU s
3.1 Cruptel. @enon 3 https://obrazovaka.ru/himiya/spirty-i-fenoly-10-



https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/4775/conspect/
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://obrazovaka.ru/himiya/spirty-i-fenoly-10-klass.html

klass.html

Anpneruasl. Kap6oHOBBIC

3.2 7 https://foxford.ru/wiki/himiya/slozhnye-efiry
KUACIOTHI. CIIOKHBIE YPHUPHI
https://foxford.ru/wiki/biologiya/uglevody-ih-
3.3 VrieBoasl 3 1 . -
stroenie-i-funktsii
Wroro mo pazneny 13
Pasnen 4.A30TcoaepkamneoprannyecKuecoeIuHeHu st
AMMHEL https://maximumtest.ru/uchebnik/11-
4.1 ' 3 klass/khimiya/khimicheskiye-svoystva-aminov-i-
AmuHokuciiorel. beku } !
aminokislot
Hroronopaszneny 3
Pa3nes S.BbIcOKOMOJIEKYISPHBICCOCIUHEHHSA
I1 .K . ..
5.1 MTACTMAcCRL. Rayiyi 2 0,5 https://foxford.ru/trainings/18611
Bomokua
Uroromnopaszneny 2
OBHIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME



https://foxford.ru/wiki/himiya/slozhnye-efiry
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://maximumtest.ru/uchebnik/11-klass/khimiya/khimicheskiye-svoystva-aminov-i-aminokislot
https://maximumtest.ru/uchebnik/11-klass/khimiya/khimicheskiye-svoystva-aminov-i-aminokislot
https://maximumtest.ru/uchebnik/11-klass/khimiya/khimicheskiye-svoystva-aminov-i-aminokislot
https://foxford.ru/trainings/18611

11 KJTACC

Ne KoanuecTBo4yacoB
HaumeHoBaHuepasae10 dueKkTpoHHbIE (LM POBbLIE)
n/ Bcer KonTtpouabHubiepador IIpakTnuyeckuepador
B U TEMIIPOIrPaMMBbI o0pa3oBaTe/ibHbIEPeCypPChI
111 0 bI bl
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUU
CrpoeHue aTOMOB.
[lepuoanyeckuii 3aKOH U https://umschool.net/library/himiya/periodicheski
11 [lepuonuueckas cucrema 3 ]-zakon-i-periodicheskaya-sistema-himicheskih-
XUMHUYECKHUX BJIEMEHTOB elementov-d-i-mendeleeva/
. . MenneneeBa
https://infourok.ru/urok-po-himii-mnogoobrazie-
CrpoeHueBeniecTsa. . - -
1.2 MHOrOo6ha3HCE - 4 veschestv-prostie-i-slozhnie-veschestva-metalli-
OroOLpasHERELICEe i-nemetalli-2434947.html
13 C— 6 1 1 https://maximumtest.ru/uchebnik/8-
' peaxi klass/khimiya/khimicheskiye-reaktsii
Hroro no pasneny 13
Paznen 2.Heopranunyeckassxumus
https://www.yaklass.ru/p/himija/9-klass/khimiia-
2.1 M 6 0,5 1
CTaITH metallov-163805/metally-15154
https://foxford.ru/wiki/himiya/himicheskie-
29 HeMeTamIEL 9 1 1 ttps://foxford.ru/ / ya/ cheskie
svoystva-nemetallov
C )
2.3 BASH HEOPTamHHeckiX 1 2 https://resh.edu.ru/subject/lesson/4960/conspect/
OpFaHI/I‘IeCKI/IX BCIIICCTB
Uroro mo pazneny 17

Pa3zpen 3.XuMus u :Ku3HbL



https://umschool.net/library/himiya/periodicheskij-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva/
https://umschool.net/library/himiya/periodicheskij-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva/
https://umschool.net/library/himiya/periodicheskij-zakon-i-periodicheskaya-sistema-himicheskih-elementov-d-i-mendeleeva/
https://infourok.ru/urok-po-himii-mnogoobrazie-veschestv-prostie-i-slozhnie-veschestva-metalli-i-nemetalli-2434947.html
https://infourok.ru/urok-po-himii-mnogoobrazie-veschestv-prostie-i-slozhnie-veschestva-metalli-i-nemetalli-2434947.html
https://infourok.ru/urok-po-himii-mnogoobrazie-veschestv-prostie-i-slozhnie-veschestva-metalli-i-nemetalli-2434947.html
https://maximumtest.ru/uchebnik/8-klass/khimiya/khimicheskiye-reaktsii
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