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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YypOBHE cpemHero ooOmiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTEIbHOM MPOrpaMMbl CpeAaHero oOIero oopa3oBaHUs
(®OIT  COO), npencraBiaeHHbIXx B DeaeparbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpemnoaBaHus
ydyeOHOoro mpeamera «XuMusi» B oOpa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanuu, pealM3yIONIUX OCHOBHbIE 00pa3oBaTelIbHbIE NPOTpaMMbl, U
OCHOBHBIX ToNOKeHH «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSIEHUIO
oOuielt crpareruy 00y4deHus, BOCIUTAHUSI U Pa3BUTHUSL 00YyYaIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuentyanpHeie nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHMsI, PE3yJbTATOB OOy4YEeHUS W TpeOOBaHMI K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHMU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIOIIMM 3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro oO0pa3oBaHMs. ITHU ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TakKKe DJKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUsS CPEACTBAMU Y4eOHOTO
npenMera «XuMUS», COJAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpENesieHbl B
nporpaMMme MO XUMUU C Y4€TOM cCheuuUKd HAyKh XUMUHU, €€ 3HAaYyeHUs B
MO3HAHWUU TPUPOABI U B MaTEpPHAIbLHOM KU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX Mened M MNPHUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHHE PALIMOHAIBLHOIO HAYYHOI'O MBIIIJIEHUS,
B CO3/IaHHME€ LEIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OpUPO/Bl M YellOBEeKa, KOTopoe (opmMupyercs B XMUMHUHM Ha OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOSHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHSI.



TecHO B3aMMOJIEMCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCTIEITHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHUS Kak Hayka
CO3HMJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlIeHA Ha PEIICHUE
100adbHBIX TPOOJEM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBUM C OOmMIMMU IENSIMH W TMPUHIUIAMH CPEIHEr0 OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccer, 6a30BbI yPOBEHB
W3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommuxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOAOJDKCHUS
0o0pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisitomiuMu  ipeiMeTa  «XHUMHs»  SBISIFOTCS  0a30BbIE  KYpChl  —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COIEp>KaHUS KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckon xumuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3Yy4YEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOroo0Opaswus
BEIIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YEHHI0 Yy4eOHOro Marepuasia U o0yclOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHWM Ha  ONPEICIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce€ OpPraHMYECKON XHWMHUHU BEIIECTBA
paccMaTpUBalOTCA Ha YPOBHE KJIIACCMYECKOM TEOPHUU CTPOEHUS OPTraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKUX M IJIEKTPOHHBIX
NpeNCTaBlIeHUd O CTpoeHuu BemecTB. CBemeHus 00 H3y4aeMblXx B Kypce
BEI[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHMyeckoW XWMHUM TOJIy4arOT Pa3BUTHUE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs IEPBOHAYATILHBIC
MPEICTABIICHUS O XMMHUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIINH.

[lon HOBBIM YyrjaoM 3peHHss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAEeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKHA MaTepuan ¢ (PAKTONIOTHYECKHE CBEIACHUS O BEIIeCTBaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX TO3UIIUH,



INIy0o)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHWN O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoiHsercs B Kypcax 10 m 11 ximaccos
JJIEMEHTAMHM  COJEP’KaHUsI, HMEIOIIMMM KYJIbTYPOJIOIMYECKUH W IPUKIIAJIHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C
IPYTMMH HAyKaMH{, PacKpbIBAlOT €€ pojb B IO3HABAaTEIbHOM M NPaKTUYECKOU
NESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXKEHUS K IMPOLECCY
TBOpYECTBA B 00JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBATbCS B OOILNECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(OPMALUIO U
OpUMEHATh €€ I TONMOJHEHUS 3HAHWM, PEIIeHUs HHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 33/a4. B 1enoM conepkanue yueOHOro
npenMera  «XUMUSD»  JTaHHOTO  YPOBHSL ~ M3YyYEHHsT OPUEHTHPOBAHO  Ha
(dopmMupoBaHue y 0Oy4YaromUXCsl MHPOBO33PEHUECKON OCHOBBI JJISi MOHUMAaHUS
dunocopckux HaeH, TaKUX KakK: MaTEepHAIbHOE €IUHCTBO HEOPraHUYECKOro U
OpPraHUYECKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTb IPUPOJHBIX SIBJIEHUA IYyTEM O3KCIIEPUMEHTA U
pelleHus] MPOTHUBOPEYMH MEXIYy HOBBIMH (paKTaMM M  TEOPETUUECKUMH
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaKkKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemieHus 3agad  BOCIHTAHMS, pa3BUTUS W COLMAIIMA3ALMUHU
oOy4Jaromuxcss NPHUHATbIE NPOrpaMMOM IO XHMMHUU TOJAXOJbl K OIPEAEIICHUIO
COJEp’KaHUS M TIOCTPOEHHUS MpeAMETa NpPeayCMaTpUBaAlOT (OPMUPOBAHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30Boe 3HAUYEHUE s
pa3IMYHBIX BHJIOB JIEATEIIHOCTU: pEHIeHUs MpoOJjieM, IOUCKA, aHaliu3a U
00paboTku MHGOPMAIIMHU, HEOOXOIUMBIX JJISI IPUOOPETEHUS OIbITa MTPAKTUYECKON
U HCCIEN0BATENBCKON AESITEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHMsl, TAK U HA YPOBHE CPEHETO OOIIETO 00pa30BaHMs, IPU ONPEIECICHUN
COJIEPKATENIbHOM XAPAKTEPUCTUKHU LEJeld H3Y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATENBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM U3y4EeHUs
peIMeTa SBJISETCS BIOJIHE ONPABIaHHBIM.



CornacHO JTaHHOW TOYKE 3PCHUS TJIABHBIMH ICISAMH HW3YYCHHS TPEaAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKAT KIOYEBbIC TOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHBI U TECOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN T MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHMHYECKUX SBIICHUM,
UMEIOIIUX MECTO B MPUPO/JIC, B TPAKTUIECKON U TIOBCETHEBHOU KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuM, comepkaTtenbHasi XapaKTepUCTHKA TeNIed W 3a1a9 W3yUeHUS
npeaMeTa B IporpaMMe 10 XMMUW YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~ XWMHUHM B OONbINIEH  CTemeHW OTHAETCS  MPEATNOYTCHUE
NPAKTUYCCKON KOMIIOHCHTE COJACpXaHUs OOy4YeHHS, OPHUCHTHUPOBAHHOW Ha
IOJITOTOBKY BBIMYCKHUKA 00IIIE00pa30oBaTEIbHOW OpraHMU3alliy, BJIAJCIONICTO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSIMUA aKTUBHOT'O TIOJYYCHHsI 3HAHWUN M NMPUMEHEHUS WX B PEAbHOU >KU3HU
JUTSL pEIIICHUS TIPAKTUYCCKUX 3a7ad.

B cBs3M ¢ 3TUM mpU U3Y4YEHUH TMpeaMera «XHUMHS» JOMUHUPYIOLIEe
3HaU€HHE MPUOOPETAIOT TAaKKE LIETU U 3a]]a4H, KaK:

aganTamnys 00yJaromuXcs K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBAaHWE  WHTEUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUIS Pa3IUYHbIX BUJOB
JIESITENHHOCTU: PEIICHUus Mpo0jeM, MOUCKa, aHam3a U 00paboTKM HH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOC MECTO B TIO3HAHWHW XUMHUH, a TaKKe I OICHKH C TIO3MIHI
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB U XUMHUYECKHX
IPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIONH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA U aHajau3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOT0
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
PalMOHAIBHOT'O MPUPOIONOJIb30BaHUS, OMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TpPeAMET «XHUMHUSI»
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6miee 4ynciao YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero oomiero odpazoBaHusi, cocrabisieT 68 vacoB: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeagMer opraHnyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB U MX IPEBPAILCHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMCAHNE JEMOHCTPALUMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIUBAaHUE U TOPCHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B IMPUPOJE, MOIyYEeHUE M
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAsl. DTUIEH U MPOIHIIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHMS, TUApPATALINH,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

IIpupogHble MCTOYHUKM YIJIEBOXOPOAOB. IIpupoaHblii ra3 M IOMyTHBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTKu HEPTH, UX NPUMEHEHUE B IIPOMBIIIIEHHOCTH U B ObITY. KaMmeHHBIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHMS BEUIECTB W MX NPEBPALICHUN:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, MPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €r0 CBOMCTB.

PacuérHble 3anayu.

BbrunciaeHuss 1o ypaBHEHHIO XHMMHMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kuciiopoaconep:kamnue oprann4yeckue coeMHeHUs

IIpenenbHblE OAHOATOMHBIE CHOUPTBL. METaHOI M 3TAHOJ: CTPOECHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuuM C aKTUBHBIMH MeETaJlJIaMH,

rajoreHoBOJOpOJaMU, TOpPEHUE), NpUMEHEHUE. BOJIOpOoaHBIE CBSI3M MEXKIY
MOJIEKYJIAMU CITUPTOB. JIeCTBUE METaHOMIA U 3TAaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
duznueckne W XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBHE CO IICIIOYHBIMH
MeTajulaMi, Ka4eCTBEHHAsl peakiisi Ha MHOIroaToMHbIe crnupThl). JlelicTBue Ha
OpraHu3Mm 4esnoBeka. [[pumMeHeHne TIMepruHa U dTUIIEHTITUKOJIS.

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpnerunpl U Kemowuwvl. DopMmanmpaeruja, aneTAIbAETUI:  CTPOCHHE,
bu3nYecKre U XMMUYECKHE CBOMCTBA (peaKkIMd OKHUCICHUSI U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), IOJTyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeZeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasl KHUCJIOTBI: CTPOCHHE, (PU3UYECKUE M XUMHYECKHE CBOMNCTBA (CBOMCTRA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalum), noiyyeHue u mpuMeHeHue.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

Cnoxnbie >¢Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYraeroawl: cocTtaB, Kiaccuukamus — yrieBoaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnoruyeckas poiib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemntono3a kak nOpupofHbie noauMepbl. CTpoeHUe Kpaxmania U
nemono3el.  dusmyecke M XUMUYECKUE CBOMCTBAa Kpaxmana (TUIIpOJIu3,
KaueCTBEHHas peakIus ¢ HoJI0M).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMpEBpaIlCHH:
npoBe/ieHrne, HAOJIOJIEHUEe W ONHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOja
okcusiom Menu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmenu(ll), B3ammomeicTBue Kpaxmalia ¢ HOIOM),
MIPOBEAEHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnsbie 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIECTBA WM MPOJIYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00bEMY, KOTUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTHI Kak am(oTepHble oprannyeckue coeauHeHus. dOuznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJSApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OenKkoB. XUMHYECKHE CBOWCTBA OEJKOB:
TUIPOIIN3, ICHATYpAIIHsI, KAYECTBEHHBIE PEAKIINK Ha OENKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB U HX NPEBpallCHUM:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalys OCIKOB MpHU
HarpeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNH, CPEIHSS MOJIEKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
NOJIMMEPU3ALINS U TTOJIMKOHAEHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB W MX IpEBpaIlcHUM:
O3HaKOMJIEHHE C 0o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4YyKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BAHUE KaK OOIIMX eCTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CHHTE3, Kiaccu(ukaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Owuszuka: Martepusi, DOSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €IMHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTWYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOMAaeMbIE, TOIUIHBO,
pecypchl.

TexHomorusi: mNHIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THTAaHMUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XuMU4eCcKH 3neMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J104Ka. DHEPreTUUeCKHe YpOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeseseHusl 3JEKTPOHOB M0 OpOUTasiM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPHO0B. DJIEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOHA M [lepmoandeckor CHCTEMBI
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM W TEpHOaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJSIPHAS W TOJISIPHAs, WOHHAs, MeTaJTmdeckas). MexaHu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akLenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTALIUYECKON PEIIETKHU.

[Tonsatne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCUHECHUM. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHernyeckas CBsA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss — XMMHUYECKMX — peakluil B
HEOPraHWYECKOW U OpPraHWYEeCKOM XHWMHHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SJHEPTUHU TP XUMUYECKUX PEAKIIUAX.

CKopoCTh peakuuy, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKTOpbl, BIUAKOIIME HA COCTOSAHUE
xumuyeckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTpoauTnyeckas aucconuanusa. CuinbHbIE U clla0dble aneKTposnThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

ODKCNEPUMEHTAIbHbIE METOJIbl HM3YYEHHMS BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanus Taomui «lleprogumueckas cucremMa xuMudeckux sinementoB 1. U.
MenneneeBa», U3ydeHUE MOJENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTaJIM3aTOpa, ONPEACICHHUE CPEIbl PaCTBOPOB BEILIECTB
C TIOMONIBIO YHUBEPCAIBHOIO WHIWKATOpPA, PEAKIWH HMOHHOTO OOMEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM 4YHCIIE
TEPMOXUMUYECKUE PACUEThI, PACUETHl C HCIOJIb30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONHUS HEMETAIOB (Ha TMpuMepe
KHCIIopoa, cephl, hochopa u yriepona).

XUMHUYECKHE CBOMCTBA BA)KHEHMIIIMX HEMETAJJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dochopa, yraepoga M KpEeMHHMsS) M MX  COCOUHEHUH  (OKCHIOB,
KHUCJIOPOJCOJAEPHKAIIMX KUCIOT, BOJIOPOJAHBIX COCAUHECHUI).

[IpumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COETUHEHUN.



Meramisl. [lonoxxenue meramnoB B llepuoguueckoit cucTeMe XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JO0UEK
aToMoB MertasuioB. OOume ¢gusznyeckue cBorcTBa MeTamuioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUIN PSiJI HAMIPSI)KEHU METaJJIOB.

XUMHUYECKHE CBOMCTBA Ba)XKHEHUIIUX METAJJIOB (HATpUM, KaJIUid, KaJbIIHM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

OO6mme cnocoObl MonyyeHus: MeTamioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS C pacTBOpamu
KHUCJIOT U IeJIoUel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLIIOB).

Pacuérunle 3amaqn.

Pacuérer maccel BemiecTBa win 00bEMaA Ta30B MO WM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 0OeCrieY€HHUM HKOJOTMYECKOM, YHEPreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEILHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
Martepuainbl JUIsl 3JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEpaJIbHbIC
ya00peHus.

XuMHUsS W 3I0pPOBbE YEIIOBEKA: MPAaBUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO MCIOJIb30BAHUS MPENapaToB OBITOBON XHUMHUHU
B IMIOBCEJITHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst MeXnpeaMeTHBIX  CBs3ed TOpU  H3ydyeHUH oOmed u
HEOpraHnueckoi xuMuu B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUM, TaK U TOHSATUM, SBISIIOLIIUXCS
CHUCTEMHBIMHM JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTecTBEHHO-HAY4YHBbIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMepUOIMYHOCTh, HAOII0IEHNE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, PAJHOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (pU3MYECKHe BETUYMHBI M €IUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorusa: knerka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

['eorpa¢usi: MuHepaibl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaEeMbIE, TOILIMBO,
pecypchl.

TexHomorus: XuMuU4ecKasi MPOMBIIIIIEHHOCTh, METAJLTypIHs, MPOU3BOJACTBO
CTPOUTENIbHBIX MAaTEpUaJIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOACTBO, IMHUINEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HaydyHO-MeToauueckoil OCHOBOWM st
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHs» Ha YpPOBHE CPEAHErO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

1[€JICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAAULIUNA 0a30BON HAYKU XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJjaMu POCCUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTb OIbITA I[MO3HABATEILHOW U TMPAKTUYECKOW JESATEIbHOCTHU
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUA O COLUMAIbHBIX HOpMax MW NpaBWIaX MEKIMYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M TO3HABATEIbHBIX 3aJlay, BBHIMOIHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYruX MPU aHAIHM3€E PA3JIUYHBIX BUJAOB YUEOHOU AESITENbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
IPUMEHEHUS] XMUMHH, OCO3HAHUS TOrO, YTO AOCTH)KEHHS HAYKHU €CTh PE3YJbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQOpPMAIUU O MEPEJOBBIX JOCTHUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEIEHUE U TOCTYMKH CBOUX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
HOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

MOHUMAaHMS IIEHHOCTEW 3/0poBOro u 0Oe3omacHOro oOpa3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU ACATEIBHOCTH;

NOHMMAaHMSI UEHHOCTH TNpaBWJ WHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

OCO3HAHMS TOCHEACTBUN W HENMPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpEOICHMUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY M3YUYEHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU M0 XUMUU;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHHS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHONU U COLIMATIBHON CPEIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUITHS JCUCTBUH, TMPUHOCAIIUX BpPEI OKpYKaOUIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa eI TETbHOCTH AKOJIOTUYECKON HAMpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NMOHUMaHMS CcrnenudUKd XUMHU KaK HayKd, OCO3HaHUA €€ pold B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS,

yOeXIEHHOCTH B  0COOOWM 3HAUYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUAJIM3AIMHA: B €€ T'YMAaHUCTUYECKOMW HANPABIEHHOCTH W BaXXHOW pPOJIM B
CO3/IJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJbTYpPhI, PEIICHUH TI100AbHBIX MTPoOIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCHEIIHOTO TpyAa M DKOJOTHUYECKH KOMGPOPTHOM JKM3HM KaXIOTro ujieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONUXCA JAaHHBIX C IIeJbI0 TIOJTy4YeHUs
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON eI TEINbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESITETHHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHUS YYEOHOro TMpeaMmera «XuMus» Ha
YpOBHE CpeIHEero 00111ero 00pa30BaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCONH(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NeHCTBUS (TIO3HABaTENbHBIE, KOMMYHHKATHBHEIE,

PEryISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHAIBHOM
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXTUCHUILUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH y4eOHBbIMH NMo3HaBaTeJbHBIMH
JeliCTBUSIMMU

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (OpMyNIMpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJITAThI AEATEIBHOCTH C ITOCTABJICHHBIMU LIETSIMU;

UCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKW TMOHSATHM W YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUSI U KPUTEpUU [UJIs KIaccU(UKAIMK BEIIECTB M
XAMHUYECKHUX PEaKIUM;

yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX TMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NIPUMEHATh HAa3BAHHBIE MOJENIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
000011I€HNS 1 BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

npuoOperarb OMNBIT YYEHUUYECKON HCCIEA0BAaTEIbCKOM U MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajJlady, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B O3HAHMUSL.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTepHETa), aHanmu3upoBaTh MHPOPMAIIUIO PA3IMYHBIX BUIOB U (HOpM
peACTaBIeHUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTH 51
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIA $3bIK B KAyeCTBE CpEICTBAa HpuU pabdoTe C
XUMHUYECKOM HMH(pOpMalMeil: NpUMEHATh MEXIpeAMETHbIe ((U3ndyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyajeHNe YHMBEPCATbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECAOBAHUN IYTEM COTJIACOBAHUS IO3ULIMMN B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpeJlaraéMblii  alfOPUTM  JICUCTBUIM  TIpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOAaHaJIM3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHSI»
OTpaXaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUU



npuposbl, B  (GOPMUPOBAHUU  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPHUPOIHOM
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAaHHWM, KOTOpask  BKJIIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, DJJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJSIpHAS
Macca, MOJSIpHBIM O0O0BEM, YIVIEPOJAHBIN CKeleT, (QyHKIMOHANIbHAs TpYIIa,
paauKai, U30MepHs, U30MEPbl, TOMOJIOTUUYECKUNA PSAJ, TOMOJIOTH, YIIE€BOAOPOBI,
KHCIIOPOJIT Y a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHbIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuyeckux BemniectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCTOJb30BAHUM Ba)KHEUIIUX OPraHUYECKUX BEIIECTB B OBITY U
PaKTUYECKOMN JEATENbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBHISBIIATh XapaKTEPHBIC MPU3HAKUA TOHSITHUH,
YCTaHABJIMBATh WUX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
OMMUCAHUU COCTaBa, CTPOCHUS ¥ TIPEBPAIIEHUN OPTaHUYECKUX COSIUHCHHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYECKMX BEUIECTB W YPaBHEHUH XUMHUUYECKUX PpEaKIUil,
W3rOTaBJIMBAaTh MOJIEIU MOJEKYJ OpPraHMYECKHX BEIIECTB JJI WLIIOCTPAIUU UX
XUMHYECKOr0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOAOPOABI, KHUCJIOPOA U a30TCOJEpKallue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUWHEHHMsI), JaBaThb KM Ha3BaHUS [0
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
HA3BaHUS OT/CJIbHBIX OPraHWYECKUX BEUIECTB (ITWICH, MPOMUWICH, alleTUJIEH,
ATWICHIJIMKONb, TIUIEpUH, (eHos, (popMmanbaerul, aleTalbIeruji, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, IeJITI0103a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSATh BHUJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUSA NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1y 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaTh  COCTAaB, CTPOCHHE,
bu3nUecKrue M XMMHYECKUE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETH]l, MypaBbUHAsI M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTb YMEHHUSI XapaKTEpU30BaTh UCTOUYHUKHU YTIEBOJOPOJTHOTO
CeIpbsi (He(PTh, NPUPOAHBIM Tra3, yrojib), CHOCOOBI UX MEpepadbOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHI BIJIaJIeTh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOJI0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS MJis TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
nocyZ0i U JabopaTOpHBIM OOOpYJIOBaHMEM, a TaKKe IMpaBUiia OOpaIleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCIEPUMEHT (TIPEBPAIEHUSI OPTAHUYECKUX BEILIECTB IIPU HATPEBAHUU, TIOJYyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JEHaTypalus OEIKOB NMpPU HArpeBaHUH, IIBETHBIE peaklMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JA0OPATOPHBIM OOOpPYAOBAaHHEM, TIPEJACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JICHCTBHSI HAa YKUBBIE OPraHM3MBbl OIPENEIEHHBIX OPraHUYECKHUX
BEUIECTB, MOHMMas cMmbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUS WX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HAaHHUA 00 OCHOBHBIX JOCTYNHBIX METOJIaXx MO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUIA CIIENBIX W CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIass u HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIISHUs IPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(koBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAs), KpUCTAIUINUECKas peniéTka,
TUMBl ~XUMUYECKUX  PEAKLMH, PacTBOp, DJIEKTPOJMUTHI,  HEIJICKTPOIUTHI,
BJICKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM peakii, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAaHEHUSI W MPEBpAIICHUs SHEPTUU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NMOHWMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYEeHHUH M 0€30MacHOM HCIOJb30BAHUH BAKHEHIITNX HEOPTaHUICCKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHATHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (GopMyn  BeIIECTB W  YpPaBHEHUH  XHMHUYECKHUX  PEAKIUMH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKNUX BelIeCTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHUaK, Tall€Has
U3BECTh, HETalléHas U3BECTh, TUTHEBAsS CO/lA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUI ONpPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJNINYECKasi, BOJOPOHAS) B COSAUHEHUSIX, THI
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJUTMYECKAs), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCJIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/Tpymme
COEJIMHEHUN (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUIECKOro 3akoHa Jl.
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoir cUCTEMBI
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, MCHONb3ysS MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYEecKue YPOBHU», OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAUHEHUM
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEUIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETHUUYECKON CBSI3M MEXK]Y HEOPraHWYECKUMU
BEI[ECTBAMU C MMOMOIIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UUUPOBATh XMUMHYECKHUE PEAKIUU IO
pa3JIMUHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolluX BELIECTB, TEIIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTETNEeHEW OKHCIEHHUS 3JIE€MEHTOB, 0OpaTUMOCTU
peakiiy, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUN pPa3THMUHBIX
THUIIOB, TOJIHBIC M COKpAIIEHHBIC YPABHEHHSI PEaKIii HOHHOT'O OOMEHA, yYUThIBAs
YCJIOBUSI, IPU KOTOPBIX 3TU PEAKIIUH UAYT 10 KOHIIA;



c(OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIIHE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAacTBOpPaxX HEOPraHUYECKUX
BELIECTB;

c()OpMHPOBAHHOCTh ~YMEHHMI  pacCKpbIBaTh CYIIHOCTh  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUi MMOCPEICTBOM COCTaBJIEHMs 3JIEKTPOHHOIO OajiaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaklMu OT Pa3auvHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (npuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKalllie B OCHOBE INMPOMBIIIIEHHOTO MOJYyYEHHs] CEPHOM KHUCIIOThI, aMMHAaKa, a
TaKke C(OPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX NMPOOIEMaX XUMUYECKOT O POU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
MOHATHSL «MAaccoBasi JOJs BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHH Ta3oB
IpY XUMHUYECKHX PEaKIMSIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKluu
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh MpaBUiIa MOJIb30BAHUS XUMUUECKOM
Hocylol M J1abOpaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IpaBuUiIa OOpalleHHs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHHIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (Pa3JIOKEHHUE MEPOKCHJIa BOAOPOAAa B MPUCYTCTBHM KaTajlu3aTopa,
ONpPEECIICHHE CpeAbl PAcCTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON peakluu,
peaklMi HOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHE SKCIEPUMEHTAIbHBIX 33Ja4 IO
temam «Metamibe» U «Hemeramisl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pYAOBaHUEM,
OPEACTaBIATh PE3YyNbTaThl XUMHMUYECKOTO OJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOUIMX peakiuid M (OpMyIUpOBaTh BBIBOABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHpOpMAIMIO, NOJIYy4YaeMyl W3 Ppa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaluu, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHHMH  CcOOJIOAaTh  MpaBWIa  AKOJOTMYECKHU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OMACHOCTb BO3JICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIIEHHBIX BEMIECTB, IOHUMAs
cmbicit mokazarens I[IJIK, mosicHATP Ha mnpuMmepax cHnocoObl YMEHBIIEHHUS U
NIPEAOTBPALLEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKUX SIBIICHUN;

JUISL  CHeNbIX M CIa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaunmeHoBaHMe pa3iesioB U TeM

KoanuyecTBO 4acos

DJIeKTpOHHBIe (HM(pPpOBHIE)

Ne n/m Konrpoabusie | IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTbI padoTbI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH
[IpeameT opraHM4eCKON XUMHUH. https://academy-

1.1 Teopust cTpOeHUS OpraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. bytneposa Sele-4e24-ac02-efb16fad9f6a
Hroro mo pazneny 3
Paspnen 2. YrieBonopoasl

[IpenenpHBIC YTIEBOAOPOIBI — https://academy-

2.1 P r P 2 0 0 content.apkpro.ru/lesson/258ddc06-
AT ec23-473¢-b3d7-ed82fcaddd02
HenpeiebHbIE yTIIE€BOIOPO/IBL: https://academy-

2.2 pedl a AOPOAEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
TICCHDL, AIRAHICHBL, IR 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTHYECKHE YTICBOIOPOIBI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[IpupoaHbie ICTOYHUKHU
24 YTJIEBOIOPOIOB U UX NepepadoTka 3 1 0 https://lesson.edu.ru/04/10
[Tpumeuanue 1.
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue oprannyecKue coeTHHeHUs1
3.1 Crimptel. DeHon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anpaeruanl. KapOOHOBBIE KHUCITOTHI.

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

https://academy-

3.2 C 7 0 1 content.apkpro.ru/lesson/8664b319-
JIONHBIC SGHPLI Oba3-4945-b076-ch7ae5858090
https://academy-
3.3 VrieBoasl 3 1 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue opranndyecKue coeTuHeHUs
https://academy-
4.1 AMuHBI. AMUHOKHCIIOTHL. benmkn 3 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazueny 3
Pa3pnen S. BoicoKOMOJIEKY ISIpPHBIE COCTUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 0 https://lesson.edu.ru/04/10
Htoro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOTPAMME
[Mpumeuanue 1. Hedrexumuk.
11 KIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uubp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoTbI
pecypchl



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

Pa3znen 1. Teoperuueckne OCHOBBI XUMUH

Crpoenue atomoB. [lepnognuecknii 3aKoH

1.1 u [lepuoguueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/04/10
aneMmeHTOB [l. 1. Menneneena
1.2 XUMHYECKUE PEAKIIUN 6 https://lesson.edu.ru/04/10
.M
1.3 Crpoenne semectsa. Muoroodpasue 4 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pasgeny 27 https://lesson.edu.ru/04/10
Paznen 2. Heopranuueckasi xummust
2.1 Mertannsl https://lesson.edu.ru/04/10
2.2 Hemeramisr https://lesson.edu.ru/04/10
2.3 (B35 HCOPIaHUHUCCKHX H OPraHHICCKHX 2 https://lesson.edu.ru/04/10
BEIIISCTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nea 3. Xumusd u :Ku3HL
X
3.1 VIMITL H RIS 4 https://lesson.edu.ru/04/10
[Ipumeuanue 2.
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34

[Tpumeuanue 2. Bpau-TepaneBT, Bpad 1a00paTOPHON AUATHOCTHUKH.



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka KonTpoabnbie | IlpakTHuuyeckue
n/n Beero H3yUYeHHsi | 00pa3oBaTeJIbHbIC PecypChl
padoTbI padoTbI
[IpenmeTt opraHnyecKoil XUMUH, https://academy-
€€ BOBHUKHOBEHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HaAaYEHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OpraHUYECKUuX https://academy-
coenuaenuii A. M. Bytiepoga, 1 0 0 content.apkpro.ru/lesson/c935a58¢-
€& OCHOBHBIE II0JIOKECHUS ab0e-4c59-9dcf-20517ae4b52e
IIpencraBnenue o
KJIacCH(UKAIIMH OPTaHUYECKUX
Bemects. HomenknaTypa https://academy-
1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemaTeckas) u e1a9-410f-b8be-b4ch589aead1
TpPUBHAIIbHBIE Ha3BaHUS
OpraHNYECKHX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE https://academy-
. ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOIIOTHHECKHIH pAlt ec23-473c-h3d7-ed82fcaddd02
MeTaH 1 3TaH — NpoCTeiIme https://academy-
1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTCIIH AIKATOB ec23-473c-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE https://academy-
. ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBoncTBa 4158-4bd1-ae98-18dc1cfh9399
THIICH W HPONIICH — 1 0 0 https://lesson.edu.ru/04/10

IIPOCTEUIINE TPEACTABUTEIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTueckas padora Ne 1.

https://academy-

YTJICBOAOPOAOB: HpHpOI[HLIﬁ ra3s

8 «ITomyyeHue aTuiieHa U content.apkpro.ru/lesson/53cd2379-
M3yYEHHE €ETO CBOMCTB) 2a45-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byranuen-1,3 u

0 -1,3. 11

9 MeTibyTaer OTyreHue https://lesson.edu.ru/04/10
CHHTCTHYECKOTO KaydyKa
pE3UHEI
AJIKUHBI: COCTaB M 0COOEHHOCTH

10 CTPOCHIA, FOMOHOFHTGCKIEH AR https://lesson.edu.ru/04/10
AneTniieH — npocTermui
npeaACTaBUTCIIb AJIKWHOB
Brrancnenus mo ypaBHEHUIO https://academy-

11 . P content.apkpro.ru/lesson/7dada027-
XUMHTICCHON peaktim 8448-418f-b416-fbaledddabéd

https://academy-
A ) .
12 TpeHH CHIOI M TOIYOT content.apkpro.ru/lesson/d86d7d00-
ORCITHOCTD apeHob d5b4-491d-aded-c3ddalofeef4
I'eneTnueckast cBsI3b

13 YHICBOAOPOAOS, https://lesson.edu.ru/04/10
MPUHAJJISKAIINX K Pa3IHUHbIM
KJ1accam
IIpupogHble HCTOYHUKH
YIIEBOIOPOIOB: IPUPOIHBIN ra3

14 U MONYyTHBIE He(TSAHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOJTYKTHI €€
nepepadboTKu
IT

15 PUPOZUHBIC HETOHHII https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U MONYTHbIC HE(TSAHBIE Ia3bl,
He(Thb U MPOJTYKTHI €€
nepepadoTKu

KonrponsHas pabora no

16 https://lesson.edu.ru/04/10
pazzaeny «YTIeBOIOPOIbI
[IpenenbHbIE OAHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U ATAHOJL. content.apkpro.ru/lesson/5439¢18b-
Bonoponnas cBs3b 7440-4b6f-bf84-c04fad471694f
MHOT0aTOMHBIE CITHPTHI: https://academy-

18 PIoL: content.apkpro.ru/lesson/461aa9c8-
JTHICHITHROIE M TTHHCPHH cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 buzHYeCKre U XUMUICCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1

https://academy-
An :

20 PACTHAN (poi)Maan[erm " content.apkpro.ru/lesson/8664b319-
AUETAIBACTHAL. ALETOH Oba3-4945-b076-ch7ae5858h90
OIHOOCHOBHBIE TIPEICIIbHBIE https://academy-

21 KapOOHOBBIC KHCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHas U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTrueckas padota Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOU content.apkpro.ru/lesson/9834d408-
KHUCJIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHoOBas U OJICMHOBAs

23 KHCJIOTBI, KaK TIPEJICTaBUTEIH https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpebU1a KaK COJIA BBICHIAX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIEeE TEUCTBUE



https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxubie 2¢upbl Kak
MTPOU3BOAHBIC KAPOOHOBBIX

https://academy-

25 I content.apkpro.ru/lesson/71ac43f2-
KHCTIOT. L HAPOITHS CHOKHBIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢pHUpoB
JKupbl: rHIpOIN3, IPUMEHEHHE https://academy-

26 5 prL- THAP > 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHECKAA POITb KHPOB a0d4-4945-a0eb-1e59cd5f4dof
YrieBodsl: COCTaB,
knaccudukanus. BaxHeimme https://academy-

27 N content.apkpro.ru/lesson/709ce43a-
MPEACTABITCIH: TIHOKO34, deb6-4281-963b-01d26212d4d0
bpykTo3a, caxaposa
K

28 PAXMAI H [EIDTON03a Kax https://lesson.edu.ru/04/10
MPUPOIHBIE TTOJIUMEPBI
KonTponbhas pabota mo

29 PasAeiy https://lesson.edu.ru/04/10
«Kucnmopojacoaepxkariue
OpPraHUYECKHE COCTMHEHUS

https://academy-
30 AMWHBI: METHJIAMUH U aHWJIWH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYECKHe https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHILL, HX DUOMOTHHCCKOC 43d1-4873-ace0-78ecab009628
3HaueHue. lentuan
benkun kak npupoHbie https://academy-

32 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
COEIUHEHUS 43d1-4873-ace0-78eca6009628
0O

33 CHOBHBIC HOTITHA XHMHH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIAPHBIX
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COE€IUHEHNN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

34 . 1 https://lesson.edu.ru/04/10
coeauHenui. [lnacrmaccel,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://lesson.edu.ru/04/10

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrtpoasbnbie  IIpakTHueckue
n/n Bceero U3ydyeHHusi | oOpa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
XHUMUYECKUH AIIEMEHT. ATOM.
1 0 0 https://lesson.edu.ru/04/10
DJeKTpoHHAs KOH(UTYpalus aTOMOB
Ilepunonnueckuit 3akoH u [lepuonnueckas
cucTeMa XUMUYeCcKux 35emMeHToB /1. U.
. 1 0 0 https://lesson.edu.ru/04/10
MeHeneeBa, ux CBsi3b C COBPEMEHHOMN
TEOpUEN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMUYECKUX AJIEMEHTOB U UX
COEIMHEHUH 10 rpyIIaM U NepruoIaM.
pyn P 1 0 0 https://lesson.edu.ru/04/10
3HavYeHNE EPUOJUICCKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX dy1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTHU HAYKU
Crpoenue BemiecTBa. XMMHUUYECKasi CBSA3b,
€€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 3 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b
BaneHTHOCTB. DNEKTPOOTPUIIATENBHOCTD.
Crenensb okucienus. BemecTtsa
2 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOEHHUS
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHbIE ¥ KOJTOUIHBIE PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 1015 BEIIECTBA B pacTBOpEC



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Krnaccudukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
['eneTuyeckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMu4eckux peakiuii B
HEOPraHUYECKON U OpraHUYECKON
XUMHHA. 3aKOH COXpaHCHHA MAaCChbl
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBpallICHUA DHCPIUU ITPU XUMHUYICCKUX
peakuusax

https://lesson.edu.ru/04/10

CxkopocTts peakiuu. O0paTumbie
peakuu. XMMHU4YECKOE paBHOBECUE

https://lesson.edu.ru/04/10

10

Ipaktuyeckas padora Ne 1. «Biustaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

https://lesson.edu.ru/04/10

11

DIEKTPONTUTHICCKASI TUCCOIHALIUSL.
[ousTHE 0 BogopoaHOM mokasateie (PH)
pacTBopa. Peakiuu HOHHOTO OOMEHA.
I'uaposn3 OpraHMYecKux U
HCOPraHNMYCCKHX BCIUICCTB

https://lesson.edu.ru/04/10

12

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [lonsTue o6 anexTponuze
pacIuIaBoB U pacTBOPOB CoJei

https://lesson.edu.ru/04/10

13

Kontpoinbnas paboTa mo pasaeny
«Teopernueckre OCHOBbI XUMHUU»

https://lesson.edu.ru/04/10

14

Mertanibl, UX IMOJIOKEHHUE B
[lepnonnueckoii cucteMe XUMHUYECKUX
anemenToB 1. . Menpneneesa u
0COOEHHOCTH CTpOoeHUs1 aToMoB. O01IHe

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

(bI/ISI/I‘ICCKI/Ie CBOMCTBa METAJJIOB

15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUI
Ps HAIIPSKEHUN METaJIOB

https://lesson.edu.ru/04/10

16

XHWMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIuH,
MarHui, aJlOMUHUN) U UX COETUHEHUN

https://lesson.edu.ru/04/10

17

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U
UX COCIMHEHHUN

https://lesson.edu.ru/04/10

18

XWMHYECKUE CBOMCTBA XpOMa, MEJIU U MX
COECIUHEHUN

https://lesson.edu.ru/04/10

19

[paktuyeckast padota Ne 2. "Permenne
HKCHEPUMEHTAJIBHBIX 3334 110 TeMe
«Meramns»"

https://lesson.edu.ru/04/10

20

Hemeraibl, ux mojgoxeHue B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB 1. . Meneneena u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

https://lesson.edu.ru/04/10

21

dusuueckre cBOMCTBAa HEMETAIIOB.
AJToTpOTIHISI HEMETAJUIOB (Ha MpUMeEpe
KHCIIopoJia, cepkl, hocdopa u yrieposa)

https://lesson.edu.ru/04/10

22

XHUMHUYECKUE CBOMCTBA rajOr€HOB, CEPbI
U UX COEOIUHEHNN

https://lesson.edu.ru/04/10

23

XUMHUYECKHUE CBOMCTBA a30Ta, (hocodpa u
HUX COeIUHEHUN

https://lesson.edu.ru/04/10

24

XHUMHYECKUE CBOMCTBA yIiepoa,
KPEMHUS U UX COCIUHCHUM

https://lesson.edu.ru/04/10

25

[IpuMeHeHre BaXKHEUIIIUX HEMETAIIOB U
HUX COeIUHCHUN

https://lesson.edu.ru/04/10
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26

O00011eHrEe U cCUCTEMAaTU3ALM 3HAHUM
o teMe «HemeTamaely. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXHUMHUYECKHUE PACUETHI

https://lesson.edu.ru/04/10

27

[IpakTrueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME
"Hemeranmbi'"»

https://lesson.edu.ru/04/10

28

KonTponbHas pabora no temam
«Metamnel» n «HemeTanis)

29

Heopranmueckue u opraHn4ecKue
KHUCJIOTHI. HeopraHI/Iqecm/Ie u
OpraHu4eCKHe OCHOBAHUS

https://lesson.edu.ru/04/10

30

AmboTepHbIe HEOpraHUYECKHE U
OpraHHYECKHUE COECTUHEHHUSI.
['eneTnveckas cBsi3b HEOPTAaHUYECKHUX U
OpraHUYECKHUX BEIECTB

https://lesson.edu.ru/04/10

31

Poine xuMun B 00ecIieueHUN
3KOJIOTUYECKOU, IHEPreTUYECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MEIULNHBI

https://lesson.edu.ru/04/10

32

[IpencraBnenus 00 0OMIMX HAYIHBIX
MPUHIUIAX POMBIIUIEHHOT'O OJTY4YEeHUS
BaKHEHILNX BEILECTB

https://lesson.edu.ru/04/10

33

UYenoBek B MUPE BEILIECTB U MAaTEPUAIIOB

https://lesson.edu.ru/04/10

34

XUMHS U 310pOBbE YEIIOBEKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Xumus, 10 knace/ IN'adbpuensn O.C., Octpoymon U.I'., CnaakoB C.A., AkuuonepHoe o0iiecTBo «M31aTenbcTBo
«IIpocemenue»,2022 r

Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon U.I'., Cnaakos C.A., AkunonepHoe o0iiectBo «M31aTenbcTBo
«[Ipocsemnienner»,2022r.

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIA
Xumus (6a30BbIf ypoBeHb). Peanuzanus obpa3oBaHus: MeTonuyeckoe nmocooue s yunrens / Kasepuna A. A.,
[Muuyruna I'.B.; mox pen.I'. B. [luuyrunoit. M. : ®I'BHY «MHctutyt crpateruu pa3sutus oopazoBanus PAOy», 2022 §1
C.:MIL
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCblI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
https://academy-content.apkpro.ru/lesson/a9f3d191-5ele-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/04/10

https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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