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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 (QopMHpOBaHHE 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 HCTOpUEH
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 XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B TPAKTUIECKON U TIOBCETHEBHOM KU3HH,

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

Hapsiny ¢ atuM, comepkaTtenbHasi XapaKTepUCTHKA TIeNIeH U 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
NPAKTHYCCKON KOMIIOHEHTE COJACpKaHUs OOYy4YeHHUS, OpPHUEHTUPOBAHHOW 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 TIPAKTUICCKUX 3a71a4.

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, COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHUIO T'PAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JMJIS PAa3JIMYHBIX BHUIOB
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
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
IPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00Y4YaroIMXCs: CHIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XMMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA U aHajau3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y 00YYAIOIIMXCS ACCOLIUMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMxXcs YOEXKIEHHOCTM B T'yMaHUCTUYECKON
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
pPalMOHAIBHOT'O MPUPOIONOIb30BAHMS, OMOIHEHUSI SHEPIE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3/I0pPOBbIO, a TaKkKe MPUOOpPETEHUs: OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TpPeAMET «XHUMHUSI»
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpenMeTHON o0nacTu «EcTecTBeHHO-HAay4YHbIE
PEAMETHI.

OO6miee 4ynciao YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YpPOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 dacoB: B 10 kimacce — 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

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytieposa, e€ ocHoBHBIE MOo)eHUsA. CTPYKTYpHBIE (OPMYIIBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OPraHUYEeCKUX COEIUHEHUU (CUCTEMAaTW4ecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

JKCIePUMEHTAJIbHbIC MeTOAbl M3YYeHHUs] BeleCTB M MX NpeBpPALleHU:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMCAHNE JEMOHCTPALUMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOCTEUIINE TMPEACTABUTEIN AJIKaHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B IMPUPOJE, MOIyYEeHUE M
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PSAA. DTUIEH U NPOINWIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakumMu  TUIPUPOBAHMS, TANOTCHUPOBAHUS, THUAPATALMHU, OKHUCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psil. ALleTUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuMH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  Xumuueckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, INPHUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble HMCTOYHHMKU YriaeBogopoAoB. IlpupoaHslii Ta3 W MNOMYTHbBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

JKCNepUMEHTAIbHbIE METO/Ibl U3yYEeHUsSI BellleCTB U UX NMpeBpAllleHHI:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedpts» u  «Yroab»,  MOAEIUpPOBAHUE  MOJIEKYJT  YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX, MPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €Tr0 CBOMCTB.

PacuérHbie 3a1a4m.

Boblunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W H3TAHON: CTPOCHHUE,
duznueckne W XUMHYECKHE CBOWCTBA (PEaKIMW C AKTHBHBIMH METaJUIaMH,
raJIoreHOBOJOPOAAaMH, TOpPEHHUE), NpHUMEHEeHue. BogopomHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
¢usnyeckue W XUMHUYECKHME CBOWCTBA (B3aMMOCHCTBHE CO MIETOYHBIMH
MeTaJJlaMH, KauyeCTBEHHas peakuuss Ha MHOrOaTOMHbIE CIUPTHI). JlelicTBUE Ha
OpraHusM 4yenoBeka. [[pumeneHne riauuepuHa v STUIIEHTJIMKOIS.

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

Anpnerunpl U Kemouwvl. DopManpIerui, AaUeTAIBACTHI:  CTPOCHHE,
duznueckre M XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS U BOCCTAHOBIICHMS,
KauECTBEHHBIE PEAKLMH), [I0JTYyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KMCIIOTBI: CTPOCHHE, (PU3NYECKHE U XMMHUYECKHME CBOMCTBA (CBOMCTBA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalum), noiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE EHCTBHE.

CnoxkHble >(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KucaoT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.




VYraeBoawl: cocTtaB, kjaccuukamus — yrieBogaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnoruyeckas poiib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMmepbl. CTpoeHue Kpaxmana u
nemono3el.  dusmyecke M XUMUYECKUE CBOMCTBAa Kpaxmana (TUIIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

JKcnepUMEHTAIbHbIE METO/Ibl U3yUYeHHUsI BellleCTB M UX MpeBpallleHHIi:
poBe/ieHue, HAOJIOJICHHE W OMHCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOja
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3amMopeiicTBHE Kpaxmana € HOJOM),
MIPOBEAEHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHbie 3a1a4m.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIECTBA WM MPOJIYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00bEMY, KOTUUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINHN ).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTBHI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJSApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOIIN3, ICHATYpAIIHsI, KAYECTBEHHBIE PEAKIINK Ha OENKH.

JKCNepUMEHTAIbHbIE METO/Ibl U3yUYEeHUs] BellleCTB U UX NMpeBpAllleHMId:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalys OCIKOB MpHU
HarpeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINH, CPEIHSST MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

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

MexnpeaMeTHbIe CBS3H.



Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISICTCS UYepe3 HCIOIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaju3, CUHTE3, KiIaccu(UKaIims, MepruOJUIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

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

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

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMAaeMbIe, TOILIHBO,
pecypchl.

TexHomorusi: mNHIEBBIC MPOMYKTHl, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPT'TAHUYECKASA 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 NEPUO0B. DJICKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOHA M [lepmoandeckor CHCTEMBI
xuMudeckux aneMeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM W TEpHOaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJSpHAs, MOHHAs, MeTauinueckas). MexaHUu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akLenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJSIDHOTO  CTPOECHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTALIUYECKON PEIIETKHU.

[lonsiTue 0 mucnepcHbIX cUcTemax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 1011 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCUHECHUM. Homenkiatypa
HEOPTraHWYECKNX BEMIECTB. [ eHeTHuYecKass CBSI3b HEOPraHUYECKHUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss — XMMHUYECKMX — peakluil B
HEOPraHWYECKOW M OpPraHWYE€CKOW XHUMHUHU. 3aKOH COXPAHEHUsSI MacChl BEUIECTB,
3aKOH COXPAHEHUS Y MPEBPAIICHUS SHEPTUU IMPU XUMHUYECKUX PEAKIUSX.

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

DnekTpoauTnyeckas aucconuanusa. CuibHbIC U caadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

JKCIepUMEHTAJIbHbIE METOAbl U3yUYeHHUsI BelleCTB U MX IpeBpallleHUii:
neMoHcTpanus Taomun «lleprogudeckas cucrema XuMuIeckux 3jaeMmenToB 1. .
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOPa, ONPEACIECHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMONIBIO YHUBEPCAIBHOT'O WHIWKATOPA, PEAKIWH HOHHOTO OOMeEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

PacuérHble 3a1a4m.

Pacuérel 1O ypaBHEHMAM XHMHUYECKUX PEAKIMHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHATHUS «MAacCCOBasd
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETaIJoB (Ha MpuUMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

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

[IprmeHeHne BaXXKHENUIIINX HEMETAIUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue merannoB B Ilepmoamyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JO0UEK
aToMoB MeTauioB. O6mme ¢uzndeckue cpoiictBa MeTauioB. CIuiaBbl METaJLJIOB.
DIIEKTPOXUMHUUYECKUIN PSiJT HAMIPSI)KEHU METaJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAIJIOB (HATPUM, KaJlUid, KaJbIIHM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KeJIe30, Me/Ib) U UX COCTUHCHUI.

OO6mue crocoObl moMydeHuss MeTauioB. IIpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

JKCcNepUMEHTAJIbHbIE MEeTOAbl U3yUeHHsI BelleCTB U MX IpeBpalleHuii:
U3y4YeHHE KOJUISKIMU «MeTamibl U CIUIaBbl», OOpa3IOB HEMETAJIJIOB, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/7a4, HAONIOJeHHEe M ONHCaHHE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE TUIPOKCUIA ATIOMHHUS C PacTBOpaMHU
KHUCJIOT U IeJIoUel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLIIOB).

PacuéTrHble 3a1a4n.

Pacuérel maccel BemecTBa WM 00ObEMA ra3oB IO M3BECTHOMY KOJIIMUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tthl Macchl (00bEMA, KOIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUHU, €CJIH OHO
U3 BEIIECTB UMEET MPUMECH.

XuMUS U )KM3Hb

Ponp xuMum B 0OeCrieY€HUM SKOJOTHYECKOW, IHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKIIMOHHBIE MAaTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Matepuaibl JIsl JIEKTPOHUKH, HAaHOMAaTepHuasbl, OpraHUYeCKUEe W MUHEpPAIbHbIC
ya00peHus.

XuMHUsS W 3I0pPOBbE YEIIOBEKA: MPAaBUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBmiia 0€30MaCHOI0 MCIOJIB30BAHMS IMPEIapaToB OBITOBOW XUMHHU
B IIOBCEIHEBHOM KM3HU.

MexnupeamMeTHbIe CBA3H.

Peanuzanus  MeXnpeaMETHBIX  CBA3€d MpPH  H3YyYeHHM  oOIed u
HEOpraHuyeckol XuMuu B 11 Kiacce OCyIIEeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHM JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOue ecTeCTBEHHO-HAYUYHbIE TOHSATHS: HAy4YHBIM (pakT, TruUmores3a, 3aKoH,
TEOpHs, aHajau3, CHUHTEe3, Kilaccupukamus, MEepUOAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PAJMOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (pU3MYECKHe BETUYMHBI M €IUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

I'eorpa¢usi: MuHepaibl, TOPHbIE MOPOJbI, MOJE3HbIE UCKOMAaeMble, TOILIUBO,
pecypchl.

TexHomorus: XuMuU4ecKasi MPOMBIIIIIEHHOCTh, METAJLTypIHs, MPOU3BOJACTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TPEenapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEepHAJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHOo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBMM C CHUCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH 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] XMMHH, OCO3HAHUS TOrO, YTO AOCTH)KEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABATEIbHBIX MOTHUBOB B TMOJYYEHUH U TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEAOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

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

4) dpopMuUpOBaHNS KYJIbTYPbI 310POBbSI:

MOHUMAHMS I1IEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU M0 XUMUU;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPAaCKTOPUU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKHU 11€71€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KAK HCTOUYHHKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

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

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus: BOMPOCOB PallMOHAIBHOIO MPUPOIONIOIb30BAHUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJOTMYECKOTO MBIIIJICHHUS, YKOJIOTMYECKON KYIbTYPHI,
OIbITa eI TETbHOCTH AKOJIOTHYECKOMN HaMpaBJICHHOCTH, YMEHMUS
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
npeACTaBlIeHUs 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE 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 KYJIBTYPhI, pEIICHUH TI100abHBIX TTPOoOIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCIEIIHOTO TpyAa M DKOJOTUYECKH KOMGBOPTHOM JKM3HHM KaXJOro YJieHa
0O0I1IECTBA;

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



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
MIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JieJaTh 00OCHOBAHHBIC 3aKTFOYCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONIUXCA JaHHBIX C IEIbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOIOB;

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

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

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

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESTETHHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHEero 00111ero 00pa30BaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXKIUCIIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TTOHSITHUS, OTPAKAIOIINE
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(HUKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

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

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

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

OBJaneHue YHUBEPCAJIbHBIMHU y4eOHbIMU No3HaBaTeJbHBIMH
JeliCTBUSIMH

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

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

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIbTATHI ACATEIIbHOCTHU C MOCTABICHHBIMU LIEJISIMU;

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), BBISBIIATH 3aKOHOMEPHOCTM W TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKkas (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 JIJIsi (DOPMHUPOBAHUSI 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
000011IeHHS 1 BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

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

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTepHETa), aHanmu3upoBaTh WHPOPMAIIUIO 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 ONBIT MCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

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

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

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyageHNe 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 CAMOCTOSITENNBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX MCCIEAOBAHUN IYTEM COTJIACOBAHUS IO3ULIHMN 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 TpejiaraéMblii  alfOPUTM  JIEUCTBUIM  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;

c(hOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaThb  COCTaB, 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, alleTalIbJIETU]l, MypaBbUHAsI U YKCYCHasi KHUCIOThI, TJIOKO03a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOJOPOTHOTO
CeIpbsi (He(PTh, NPUPOAHBIM Tra3, yrojib), CHOCOOBI UX MEpepadbOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00hEMa, KOTWYECTBA HMCXOMHOTO BEIIECTBA WJIM IMPOJYKTa
peakIuu 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHI BIJIaJIeTh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUHU BEILIECTB U
XUMUYECKUX SBJICHUHN (HaOMI0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS MJis TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTb YMEHUM COOJIIO/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
oCcyZ0o 1 J1abopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBwmia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpAIECHUS OPIraHUYECKHUX BEIIECTB MIPY HarpeBaHUU, NOJyUEHUE
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 JTAOOPATOPHBIM OOOpPYIOBAHHEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOUIEH MPUPOAHON Cpeabl, OCO3HABATH
OIACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHMMas cMmbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUS WX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYYAIOIIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
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 «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHUS MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, H3ortom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(koBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAs), KpUCTAIUINUECKas peniéTka,
TUMBl ~XUMUYECKHUX  PEAKLMH, PacTBOp, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM peakii, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IMPEBPAICHUS SHEPTUU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NMOHWMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (haKTOJOTMUYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHHUH M 0€30IMaCHOM MCIOJIb30BAaHUH BAKHEHUIIIMX HEOPTraHUIECKUX
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  yYMEHUW  cOONIOJATh  MpaBWiIa  DKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmpict mokazarens [I/IK, mosicHATP Ha mnpuMmepax cHocoObl YMEHBIIEHUS 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
XUMUYECKUX SIBJICHU;

JUISL CIenbIX U CIa0OBUIANIIMX OOYyYaloOlUXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue Konn4yecrBo IIporpamMmmHoe cogepxxanue OcHoOBHBIE BUIBI 1eATEJIbHOCTH
n/n pa3aesioB M TeM 4acoB o0yyarommxcst
Y4eOHOro npeamera
Pa3zpnen 1. TeopeTnueckue OCHOBbI OPraHMYECKOM XUMHH
1.1 | [Ipenmer oprannyeckoi 3 IIpeameT opraHM4ecKkon XUMHH: €€ PackpeiBaTh CMBICIT N3y4aeMBbIX

xumud. Teopus
CTPOEHUS OPraHUYECKUX
COEMHEHUN

A.M. bytneposa

BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE B
MOJIyY€HUU HOBBIX BELIECTB U MaTEPHAJIOB.
Teopus CTpoeHHsI OPraHNYECKUX COCIUHEHUM
A.M. bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS.
CtpykTypHbIe (POPMYJIIBI OpraHUYECKUX
BeuiecTB. ['omonorus, nsomepus. XuMmudeckas
CBSI3b B OPraHUYECKUX COECIMHEHUAX: KPAaTHBIE
CBSI3H, G- U TT-CBSI3U.

[IpencraBnenue o kaaccuukanum
opraHuueckux Bemiects. Homenkiarypa
OpPraHMYECKUX COEAMHEHUN
(cuctematnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
BAKHEUIIUX MPECTABUTEIIEH KIIACCOB
OpPraHNYECKHX BEILECTB.
IKCNepUMEHTAJIbHbIE METOAbI H3y4YeHUS
BellleCTB M MX NpeBpallleHuii:
JleMoHcTpanuu:

O3HAKOMJIEHHE C 00pa3liaMyi OpraHu4YeCKUX
BELIECTB U MaTepHalaMy Ha UX OCHOBE;
OTIBITHI IO MTPEBPAILEHUIO OPraHMYECKUX
BELIECTB IPU HarpeBaHuu (IJIaBICHUE,
00yrJIMBaHUE U TOPEHUE).

JlaGopaTopHBIEC OMBITHI:

MOJIEJIMPOBAHUE MOJIEKYJI OPraHMYECKUX
BELIECTB

HOHATHUH (BBIABIATH UX XapaKTEpHbIE
MPU3HAKHN), YCTAHABINBATh UX
B3aMMOCBS3b.

[TpuMeHATh OJI0KEHUS TEOPUN
CTPOEHUS OPraHUYECKUX BemecTB A. M.
Bbytneposa st 00bsicHEHMS
3aBUCUMOCTHU CBOMCTB BELLIECTB OT UX
COCTaBa U CTPOCHMUS.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIEHHO) (GOpMYJT OPraHUYECKUX
BELIECTB.

OnpenensaTh BUIbI XUMAYECKOHN CBSI3U
(onuHapHBIE, KpaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpeiBaTh posib OPraHM4ECKON XUMHUH
B IIPUPOJIE, XapaKTEPU30BATh €€
3HAuYEHUE B )KU3HU YEJIOBEKa,
WJUTIOCTPUPOBATh CBS3b C APYTUMHU
HayKaMH.

HaOGnronate 1 onuchIBaTh
JIEMOHCTPAI[MOHHBIE OMBITHL; IPOBOAUTH
Y OIUCHIBATh J1a00PATOPHBIE OMBITHI U
PAKTHYECKHE PabOTHI.




Hroro no pazneny

Pa3nea 2. YraeBogopoasl

2.1

[Ipenenbuble
YTJII€BOIOPOABI — aJIKAHBI

AJKaHbBI: COCTaB U CTPOEHHUE,
rOMOJIOTUYECKHUH psifl. MeTaH U 3TaH —
MpOCTEHIINE MPEACTABUTEIN AIIKAHOB: COCTAB,
XUMHUYECKOE CTpOeHHe, hr3udeckue u
XUMUYECKHUE CBOMCTBA (PEaKIIMH 3aMEILEHUs U
TOPEHUs ), HAaXOXKJCHUE B IPUPOIE,
MOJIYYECHHE U IPUMEHEHHUE

2.2

Henpenensnsie
YIJIEBOJIOPOABI: AJIKEHBI,
aJKaJMeHbl, ATTKUHbI

AJIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHUH Psil. DTUIIEH — IPOCTEUIINIM
IIPE/ICTaBUTENb aJIKEHOB: COCTaB, XUMUYECKOE
cTpoeHue, pu3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA (peaKK TUAPUPOBAHNUS,
raJIOTEHUPOBAHHUS, THIPATALIUNA, OKUCIICHUS U
MOJIMMEPU3AIMH ) HAX0XKICHHUE B IPUPO/IE,
MIOJIyYEHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u MmeTmiOyTaaneH-
1,3, XuMu4eCKO€e CTPOEHUE, peaKLus
MOJIMMEPU3ALUH, IPUMEHEHHE (I CHHTE3a
IIPUPOIHOTO U CHHTETUYECKOTO KaydyKa 1
PE3UHBI).

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUHN Pl AUETUIICH —
IIPOCTEUIINN ITPEACTABUTENb AIIKUHOB!
COCTaB, XMMUYECKOE CTPOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOICTBA (peakuu
TUIPUPOBAHUS, TaJIOr€HUPOBaHUS,
ruipaTaliii TOPEHUs ), HaXOXKAECHNE

B IIPUPOJIE, TIOJTYYEHUE U IIPUMECHEHHE.

2.3

ApomaTtuueckue
YTJIEBOAOPOAbI

ApeHHZ OCH30II U TOJIYyOJI, COCTAaB,
XUMHUYCCKOC CTPOCHUC MOJICKYII,

PackpriBaTh cMBICT U3y4aeMBbIX
MOHSTHUHN (BBISIBIATH UX XapaKTepHbIE
MIPU3HAKH), YCTAHABIMBATh UX
B3aUMOCBS3b, UCII0JI30BATh
COOTBETCTBYIOIINE MMOHSATUS

IIPU ONUCAHUM COCTaBA, CTPOCHUS U
MPEBPALLECHUI OPraHUYECKHUX
COEIUHEHUN.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIS1 COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHOI) (OpMYIT OPraHUYECKUX
BEILIECTB.

VYcraHaBnuBaTh NPUHAJIEKHOCTD
BEIIIECTB K OINpPEACICHHOMY KJIaccy
YTJIEBOJOPOIOB MO COCTaBY U
CTPOCHHMIO, HA3bIBATh UX

10 CUCTEMATUYECKOM HOMEHKJIATYPE;
MIPUBOINTH TPUBHAJIbHBIC HA3BAHUS
OT/ZIEJIbHBIX MPEJCTABUTENEH
YTJIEBOJIOPOIOB.

OnpenensTh BUAbl XUMUYECKON CBA3U B
MOJIEKYJIaX yrJIe€BOJIOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTb
PEaKIMOHHON CITIOCOOHOCTH
YTJI€BOJOPOAOB OT KPATHOCTH
KOBAJICHTHOM CBSA3U.
XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI OMTYYSHHS TUITHYHBIX




(1)I/I3I/I‘~IeCKI/Ie U XUMHNYECCKUC
cBoiicTBa (peakuuu
raJloreHUPOBAHUS U HUTPOBAHUS),
HOJTydCHHUE

U IpuMeHenue. Biausaue 6en3ona
Ha OpPraHu3M YeJoBeKa.
['eHeTnyeckas cBs3b
YTIIEBOIOPOIOB

2.4

[pupoaHbIe NCTOYHUKH
YTJIEBOJOPOIOB U UX
nepepaboTka

[Tpupoansrii ras. [lomyTHbIe HEPTIHBIEC TA3HI.
Hedts u e€ npoucxoxaerne. CnocoOsr
nepepaboTKu HeTH: IEePEeroHKa, KPEKUHT
(Tepmuueckuil, kKaranuTHueckuii). IIponykTel
nepepaboTku HeTH, UX IPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIi
yroJib ¥ MPOAYKTHI €r0 MepepadoTKu.
JKCcInepUMEHTAJIbHbIE METO/bI H3yYeHHUSI
BelleCTB U X NMpeBpalleHuii:
JleMoHCTpanuu:

kosekuu «Hedte» u «Yronby;
BucopparMeHT «BylkaHn3anus pe3uHb».
[Ipaktuyeckue paboOTHI:

Ne 1. Tlonyuyenue sTHIIEHA U U3yYEHUE €TI0
CBOMCTB.

Pacuérnrie 3amaun:

olpeieJIeHue MOJIEKYIIPHON (pOPMYIIbI
OpraHMYECKOro BELIECTBA 10 MAaCCOBBIM
JI0JIIM aTOMOB XMMHUYECKHX 3JIEMEHTOB;
pacuéThl 10 YpaBHEHUIO XUMHUECKON peaKkuun

IPEJICTaBUTENEH PA3IMYHBIX KIACCOB
yIIeBOIOPOAOB (METaHa, dTaHa,
STHIICHA, alleTUiIeHa, OyTaaunena -1,3,
OeH3o1a, TOIyona).

BBISBIISAITS TEHETHYECKYIO CBSI3b MEXKTY
YIJIEBOLOPOAAMH U MOATBEPKIATH €€
HAJIMYHME yPaBHCHUSIMHU
COOTBETCTBYIOLINX XUMHUYECKUX
pEaKLHil C UCTIOIB30BaHUEM
CTPYKTYPHBIX (hOPMYIL.
XapakTepu30BaTh HCTOYHUKU
YIJIEBOAOPOAHOTO ChIPhs (HE(PTH,
MPUPOIHBIN T'a3, YroJib), CIIOCOOBI UX
nepepabOTKH U MPAaKTUUECKOEe
[IPUMEHEHHE MOJy4YaeMBbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHbBIE
METO/IbI I03HAHUS — POBEICHNUE,
HaOJII0CHNE U OMIMCAHUE XUMHUYECKOTO
JKCIepuMeHTa (1a00paTOpHbIE ONBITHI U
NpaKTU4YeCKUe paboOThI).

CrnenoBath mpaBujIaM 0€30MacHOM
paboTsl B 1abopaTopuu

MIPU UCTIOJIb30BAHUN XUMHUYECKOM
NoCyZbl M1 000pyI0BaHUs, a TAK¥Ke
npaBuiiaM oOpallleHus C BelleCTBaMU B
COOTBETCTBUU C HHCTPYKIIUSIMH
BBITMIOJTHEHUSI TAOOPATOPHBIX OMBITOB U
MPAKTHYECKUX paboT IO MOJYUYEHHUIO U
W3YYEHHUIO OPTaHUYECKHUX BELIECTB.
IIpencraBisaTh pe3yabTaThbl
HKCIEpUMEHTa B (JOpMe 3aMnCh
YPaBHEHUI COOTBETCTBYIOIIMX PEAKIIAN
U JIeNIaTh BBIBOJBI HA MX OCHOBE.
[TpoBOAWMTH BEIYHCICHUS




JUTS ONIpEIEICHHS MOJIEKYIISIPHOM
(bopMyIbl OpraHMYECKOTO BEIIECTBA, 110
YPaBHEHHUIO XUMUYECKON PEAKIIIH.
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Pasznea 3. Kucaopoacoaep:xaiue opranuyeckue coeIuHeHus

3.1

Cnuptel. ®enon

3

[IpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJ
¥ 3TAHOJ, XUMUYECKOEe CTPOeHHUE, PU3NIESCKIE
U XUMHUYECKUE CBOMCTBA (peakLuu ¢
aKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPOJIaMH, TOPEHHUE),
npuMeHeHue. BonopoaHas cBs3b.
DU3NOIO0TNYECKOE NEINCTBIE METAHOJIA U
ATaHOJa Ha OpraHU3M YeJIOBEKa.
MHOroaroMHsbl€ CIUPTHL: STWICHIJIMKOIb U
INIMLEPUH, XUMHUUECKOE CTPOEHHE,
¢du3nueckue 1 XUMHYECKUE CBOMCTBA
(B3auMojielicTBHE CO LIEIOYHBIMH METaJlIaMH,
KaueCTBEHHAas peakliis Ha MHOTOaTOMHbIE
cnupThl). PU3NOIOTHYECKOE EHCTBHE

Ha OpraHu3M uesoseka. [Ipumenenue
IIIMLIEPUHA U ATUIICHTJIUKOJS.

®enon. CTpoeHue MoJIeKybl, GU3NIECKUE U
XUMUYECKHE CBOMCTBA (peHosa. TOKCHYHOCTD
¢benona, ero pusnonoruyeckoe AeHCTBHE

Ha opraHusM uesioBeka. [Ipumenenue gpeHona.

3.2

AJILIEerune!.
KapOoHOBbIE KUCTOTHI.
Crnoxxable YU

Anpaeruapl: popMabIeruI U aleTalbIeT ]I,
XUMHUYECKOE CTPOCHHE, (PU3UUECKUEe U
XHUMUYECKHE CBOMCTBA (PEaKIMK OKHCICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIIUH),
MOJTy4YCHUE W TPUMEHEHHE.

OMHOOCHOBHEIC MPeIeIIbHBIC KApOOHOBEIC
KHCJIOTBI: YKCYCHAsI KHCJIOTa, XHMUYECKOE
CTpoeHHe, (PU3NIECKHe U XUMUUYECKUE
cBO¥iCTBA (0OIIME CBOMCTBA KUCIIOT, PEAKIIUs

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBISIBJISATH UX XapaKTEPHBIC
MPU3HAKH), YCTAHABIUBAThH UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE ITOHATUSA

IIPU OIIMCAHUU COCTaBA, CTPOEHUS U
MpEeBpaIICHUI OPraHU4YEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUS MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTOIA,
COKpAaILEHHO) (GOpMYJT OPraHUYECKUX
BELIECTB.

VYcranaBnuBaTh NPUHAIIEKHOCTh
BELIECTB K OINPENEIEHHOMY KJIaccy 10
COCTaBY M CTPOEHHIO, HAa3bIBATh UX IO
CHUCTEMAaTHYECKON HOMEHKJIIATYpE;
IIPUBOJIUTH TPUBUAJIbHBIC HA3BaAHUS
OTJIEJIbHBIX MPEJCTaBUTENEH
KHCJIOPOJCOACPKALIUX COCANHEHUH.
XapaKkTepHu30BaTh COCTaB, CTPOEHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHUIITHEC
CIOCOOBI OTYYEHHS TUITHYHBIX
IIPEJICTaBUTENEH PA3IMUHBIX KJIACCOB
KHCIJIOPOJCOAEPKAUUX COCUHEHNIN
(MeTaHoOuNa, ATaHONA, TJIMLEPHUHA,
dbenona, popmanpaerua,
aleTaJbJeru/1a, YKCYCHON KUCIIOTHI,




ATepUPHKAINN), TOTTyIYCHHE U IPIMEHEHHE.
CreaprHOBas U 0JIEMHOBAsI KUCIOThI KaK
HpG[[CTaBI/ITeHI/I BBICIIIUX Kap6OHOBLIX KHCJIOT.
Mpbia KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIee NeHUCTBHE.

CrnosxHbie 2GUpbI Kak IPOU3BOTHBIC
Kap6OHOBI)IX KHUCJIIOT. FI/IJIpOJ'II/IS CJIOKHBIX
3¢upoB. XKupbl Kak TPOU3BOJHBIC TIUIEPUHA
KHUPOB. U BHICIINX KaPOOHOBBIX KHCIIOT.
I'mpponus

3.3

Yrinesoanl

YTrneBoasl: cocTaB, Kiaccu(pukanus
yIJ1€BOAOB (MOHO-, M- ¥ TTOJINCAXapHIbI).
I'i1r0k03a — mpocTeNInii MOHOCAXapu:
0COOEHHOCTHU CTPOCHHSI MOJIEKYJIBI,
¢du3nveckre 1 XUMHUYECKUE CBOMCTBA
IJIIOKO3bI (B3aUMOJIeHCTBHE

c rugpokcunom Meau(Il), oxucnenue
aMMHUaYHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OPOYKEHHE TIFOKO3BI),
HaXOXXJEHHE B MPUPOJIE, IPUMEHEHHUE
TJIIOKO3bI, OMOJIOTHYECKast POJib B
KHU3HEEATEIIbHOCTH OpraHu3Ma 4ejoBeKa.
®otocunTe3. PpyKkTO3a KaKk H30MEP TITFOKO3HI.
Caxapo3sa — npeJICTaBUTENb AUCAXAPHUJIOB,
THJIPOJIA3 CaXapo3bl, HAXOXKJICHHUE B TIPUPOJIC
u npuMeHenue. Kpaxman u nemnosno3a Kak
MIPUPOIHBIE ITOJIMMEPHI: CTPOCHHE Kpaxmalia u
LEJUTI0NI03bI, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA Kpaxmaja (THIpoJin3, Ka4eCTBECHHAs
peaKIus ¢ H0JI0M).

IKCINepPUMEHTAIbHbIE METOAbI H3yYeHHs
BELECTB U X NpPeBpALlCHH:
JlaGopaTopHBIE OTIBITHI:

TOpPEHUE CIIUPTOB;

TJIFOKO3bI, CaXapo3bl, Kpaxmala,
LEJITE0JIO3bI); BBISABIISATH T€HETUUECKYIO
CBA3b MEXK/Jy HUMU U MTOATBEPKAATH €&
HaJINYME ypaBHEHUSAMHU
COOTBETCTBYIOIIUX XUMUYECKUX
peakuuil C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.

OnuceiBaTh COCTaB, XUMHUECKOE
CTpPOEHHUE U MPUMEHEHHE KHUPOB,
XapaKTepU30BaTh UX 3HAUEHUE

JUIS AKU3HEJIESATEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OIIACHOCTH BO3JIEHCTBUS Ha
’KMBbIE OPraHU3MBbI OIPEIEIICHHBIX
OpraHUYECKHX BELIECTB, OSICHSTH

Ha [IpUMepax Croco0bl YMEHbILICHHS

Y IIPEJOTBPALICHMS] UX BPEIHOTO
BO3/ICHCTBUS Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUHbIE
METO/bI I03HaHUSI — IPOBEJICHHUE,
HaOJII0CHNE U OMIMCAHUE XUMHUYECKOTO
JKCIIEpUMeEHTa (JJAOOPATOPHBIE OIBITHI U
NpaKTU4YeCKUe pabOThI).

CreoBath mpaBujIaM 0€30MacHOM
paboTsl B mabopaTopuu

IPY UCTIOJIb30BAaHUM XUMHUYECKON
NOCyZbl M1 000pyI0BaHUsI, a TAKKeE
npaBuiIaM oOpalleHMs ¢ BEIeCTBaMH B
COOTBETCTBUU C UHCTPYKLUIMHU
BBINOJIHEHHS 1a00PATOPHBIX OIBITOB U
MPAKTHYECKUX paboT IO MOIYUYEHHUIO U
W3YYEHHUIO OPTaHUYECKUX BELIECTB.
IIpencraBisaTe pe3yabTaThbl
HKCIEpUMEHTa B (JOpMeE 3aMnCh
YPaBHEHUI COOTBETCTBYIOIIMX PEAKIIUN




B3aMMO/JICHCTBUE MIMILIEPUHA C THAPOKCUIOM
meau(Il);

KaueCTBEHHbBIC PEAKIMH aJIbJAECTUIOB
(OKHCIIeHne aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa u ruapokcuaom meau(ll)).
[IpakTuyeckue paboOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOM KUCIIOTHI.
Pacuérnepie 3amaun:

orpezieNieHue MOJIEKYIpHON (HOpMYJIIbI
OpraHMYECKOro BELIECTBA I10 MACCOBBIM
JIOJIIM aTOMOB XMMHYECKHX JIEMEHTOB U 110
Mmacce (00beMy) IPOIYKTOB CTOpaHUs;
pPacy€ThI 110 YPABHEHUIO XUMUYECKOU
peakuuu.

U JIeNIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOIUTH BBIUUCIIEHUS

JUIS OTIPEJIEIEHUs] MOJIEKYIIIPHOI
(bopMyIbl OpraHMYECKOTO BEIIECTBA, 110
YPaBHEHHUIO XUMUUECKON PEAKIIH.
CaMOCTOATENBHO MJIaHUPOBATh U
OCYILECTBIISATh CBOIO II03HABATENIBHYIO
JEeATENbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpYIIOBON yueOHOM
JEeATENbHOCTH
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AmuHOKHCIOTHL benku

MpeACTaBUTEIh aMUHOB: COCTAB, XUMHUUYECKOE
cTpoeHue, GU3nIecKue U XUMHUIECKHE
CBOMCTBA (PEAKIH C KUCIOTAMH U TOPEHHUSA),
HaxO0XXJICHHUE B MPUPOJIe. AMUHOKHUCIOTHI KaK
aM(pOTepHBIC OpraHUYECKHUE COCTUHEHUSI.
dOU3UYeCKUe 1 XUMUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha MpUMeEpE IIMIIMHA).
buonornyeckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTE3 IEITHIOB.

benku xak mpupoaHBIE TTOJIMMEPHI.
[lepBudHasi, BTOpUYHAS U TPETUIHAS
CTpYKTypa 0enKoB. XMMHUYECKHE CBOHCTBA
OCJIKOB: THIIPOJIN3, JICHATYpaIus,
Ka4yeCTBCHHBIC PEAKITMU Ha OCITKH.
JKcNnepuMeHTAIbHbIE METOAbI H3y4YeHHUs
BelleCTB U UX NpeBpalleHu:
JleMoHCTpanuu:

MOHSTHI (BBISIBIATH UX XapaKTePHBIE
MPU3HAKHU), YCTAHABINBAThH X
B3aMMOCBSI3b, HCIIOIH30BATh
COOTBETCTBYIOIIHUE ITOHATUA

MIPY OTIMCAHUH COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPraHUYECKUX
COEIMHECHU M.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
AJIs1 COCTABJICHUSA MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpam€HHO!) pOopMyIT OpraHUUECKUX
BEIIECTB.

OrnpeaensiTh NPUHAICKHOCTD BEIIECTB
K OTPEJIEIICHHOMY KJIacCy MO COCTaBy U
CTPOCHUIO, HA3bIBATh UX

M0 CHUCTEMaTUYEeCKOW HOMEHKIIATYPE;
IMPUBOAUTH TPUBHUAJIbHBIC HA3BAHU A




JleHaTypauus OelIKOB IPU HarpeBaHUMU;
I[BETHBIE PEaKIMH OETKOB

OTAEIBHBIX MPEICTABUTEIICH.
XapakTepHu3oBaTh COCTaB, CTPOCHUE,
npUMEHEeHHE, PU3NIECKUE H
XUMHYECKHE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI TOJTyYEHHUS TUITHYHBIX
MpeACTaBUTENEH a30TCOAEPKAIINX
coeMHEHUH (METHIaMHUHA, TIIUINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOWMCTBA OCIIKOB; MOSCHSITh
Ha IIpUMepax 3HaYeHHE OSIIKOB

JUJIsl OpraHu3Ma 4ejioBeKa.
Hcronp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI IIO3HAHMS — HAOII0JaTh U
OTMCHIBATh IEMOHCTPAITMOHHBINA
AKCIIEPUMEHT.

CaMoCTOATENbHO TUIAHUPOBATh U
OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO
JeATEIIbHOCTD; IPUHUMATh aKTHBHOE
y4JacTHe B TPYNIIOBOH yueOHOI
NeATeIIbHOCTH

Hroro no pazneny
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eJl. 5. BICOKOMO/1eKY /ISIpHBIE COeAUNHEHH S

5.1

[Tnactmaccel. Kayuyku.
Bosokna

OCHOBHBIE MOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETEHb MOJIMMEPHU3ALIUU, CPEIHSIS
MoekymsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPU3AIUS U TIOJTMKOHICHCAIIHSL.
[TnactMacchl (ITOJIUATHIIEH, TOJIUIPOIHIIEH,
MOJIMBUHUIXJIOPHUL, TOTUCTUPOI).

HaTypanbHbII 1 CHUHTETHYECKHE KAYYyKH

Brnanets n3ydyaeMbIMi XUMUYECKUMU
MOHATHUSAMHU: PACKPBIBATH CMBICII
M3y4aeMbIX MOHATUI U TPUMEHSThH 3TH
MOHATHS ITPU ONTMCAHUU COCTaBa U
CTPOEHUS BHICOKOMOJIEKYIISIPHBIX
OPraHUYECKUX BELIECTB,

I1s1 OOBSICHEHMSI OTJEIBHBIX (DaKTOB H
SIBIICHUM.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTABJICHUS CTPYKTYPHBIX (hOPMYIT




(OyTanneHoBBIN, XJIOPONPEHOBBIN U
M30MPEHOBHIN). BomokHa: HaTypallbHbIE
(XJI0MOK, IEPCTh, MIENK), HCKYCCTBEHHBIE
(arreTaTHOE BOJIOKHO, BUCKO3Q),
CUHTETHYECKHE (KalmpoH | JIaBCaH).
JKCcNepUMEeHTAIbHbIE METObI H3y4YeHUsl
BelIeCTB M MX NpeBpallleHuii:
JlemoHCTpanuu:

03HAaKOMJICHHE ¢ 00pa3iaMy NPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

BEILIECTB U YPAaBHEHUHN pEAKLUI
MOJIMMEPU3ALUHU U TIOJIMKOHICHCALIUH.
OrnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE€ CBOWMCTBA Kay4yKOB,
HanboJiee pacpoCTpaHEHHBIX BUIOB
IJIaCTMAcCC, BOJIOKOH; IPUMEHEHHUE B
pasznuuHbIX oTpacisax. Mcnonab3oBaTh
€CTECTBEHHO-HAYyUHbIE METO]IbI
MO3HaHUS — HAOJII0JaTh U ONMCHIBATh
JIEMOHCTPAlMOHHBINA SKCIIEPUMEHT.
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[MPOI'PAMME

11 KJIACC
Ne HaumenoBanmue KoanuectBo IIporpammHoe coaep:kanue OcHOBHBIE BU/IbI 1eATEIbHOCTH
n/n pa3aesioB U TeM JacoB o0yyarmmxcs
yueOHOro npeaMera
Pa3nen 1. TeopeTnueckue 0CHOBbI XMMHUM

1.1 | CrtpoeHne aTOMOB. 3 Xumnueckuit aneMeHT. Atom. CoctaB atoma, | PackpbIiBaTh CMBICT U3y4aeMbIX

[Tepuonnueckuii 3aKOH U
ITepuoauueckas cucrema
XAMHUYECKHUX IJIEMECHTOB
.. MenaeneeBa

M30TOIIbI. DJIEKTPOHHAs 000JI0YKa.
DHEPreTU4ecKre YpoBHHU, MOTYPOBHHU.
AToMHBIE OpOHTaNH,

s-, p-, d-, f-amemenTer. OcobeHHOCTH
pacrpeiesieHHsI SJIEKTPOHOB

M0 OpOUTANSIM B aTOMaX MaJbIX U OOJBIINX
NEepUOAO0B. DIEKTPOHHAs KOH(PUTYpaLUs
aToMoB. [leproauueckuii 3aKOH U
[lepnonuueckas cucteMa XUMHUIECKUX
snemenTtoB JI. Y. Menpneneena. CBia3b

MOHSATUH (BBISIBJISATH UX XapaKTepPHBIE
MIPU3HAKH), YCTAaHABIINBATh UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICIT NEPUOTUUECKOTO
3akoHa J[. 1. MeneneeBa u
JIEMOHCTPHUPOBATH €r0
CHUCTEMAaTU3UPYIOILYIO,
00BSCHUTENBHYIO M IPOTHOCTUYECKYIO

GyHKIUH.
XapakTepHu30BaTh JIEKTPOHHOE




IIEPUOIUYECKOr0 3aKoHa 1 Ileproanyeckon
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB C
COBPEMEHHOM TEOPHUEN CTPOCHUS AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMU
MPOCTHIX U CIOKHBIX BEIIECTB MO FPYIIAM U
nepuoaam. 3HaueHHUEe NePUOANYECKOTO 3aKOHa
U CUCTEMbI XUMHYECKUX

anemeHToB J[.MI. Menneneera B pa3BUTHH
HayKHU.

IKcnepuMeHTATIbHbIE METOAbI H3y4YeHUs
BELECTB U X NpPeBpALCHH:
JlemoHCTpanuu:

Buner Tabnun «llepuonudeckas cucrema
xuMudeckux djementoB JI.U. MenneneeBay

CTPOCHHME ATOMOB XUMMUYECKHUX
AJIEMEHTOB 1—4 mepuoaoB, UCIOIB3Ys
HOHSTHSA S-, P-, d-DJICKTPOHHBIC
opOUTaNU, S3HEPreTUYECKUe YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XUMHUYECKUX
DJIEMEHTOB M UX COCTUHEHUH

0 NIepHoJaM  rpynmnam
Ilepunonnueckoii cucrems! 1. W.
Menneneesa

1.2

CrpoeHue BemecTna.
MHoroo0pa3ue BeniecTn

Ctpoenue BemiecTBa. XMMUYECKasi CBSI3b.
Bunel (koBaneHTHas HEMOJSIPHAS U MOJIIpHAs,
MOHHAsl, METAJJINYECKasi) U MEXaHU3Mbl
00pa3zoBaHusl XUMHUYECKOH CBsI3U (OOMEHHBII
U JIOHOPHO-aKLIENTOPHBIN). BonopoaHas
CBs13b. BaneHTHOCTS.
DIIeKTPOOTpULIATEILHOCTh. CTENeHb
okucienus. Karnons! n anvonsl. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTPOEHHUS.

3aKOH MMOCTOSIHCTBA COCTaBa BellecTBa. THUIIbI
KPUCTAJJINYECKUX PELIETOK U CBOMCTBA
BELIECTB.

[Tonsatue o nucnepcHbix cucreMax. cTuHHbIE
pacTtBopsl. KonnuecTBeHHbIE XapaKTEPUCTUKU
pacTBOpOB (MaccoBasi JA0JIS BEIECTBA B
pacTtBope).

Knaccudukanus HeopraHHIECKNX

PackpbIBaTh CMBICH H3y4aeMbIX
HOHATHUH (BBIIENATH UX XapaKTEPHbIE
NPU3HAKU) U IPUMEHSTH 3TU MOHATUS
IIPYU OIIMCAHMU COCTAaBA U CTPOEHUS
BELIECTB, ISl OOBbSICHEHUS OT/IEIbHBIX
(GakKToB U SIBICHUU.

OnpenensiTh BUIbI XUMUYECKOU CBA3U
(KOBaJICHTHOM, NOHHOM,
METaJJINYECKON, BOJIOPOAHON)

B COCIMHEHUSX; TUIl KPUCTAIIIMYECKON
PELIETKH KOHKPETHOIO BELIECTBA.
OnpenensaTs BAJIGHTHOCTD U CTENIEHb
OKHCJICHHS XUMHUYECKHUX DJIEMEHTOB

B COEJIMHEHUAX Pa3IM4HOI0 COCTaBa.
IIpoBOAWTE BBIYHUCICHUS

C UCIOJIb30BaHUEM MOHATHUS «MaCCOBas
JI0JIS1 BELIECTBA B PACTBOPEN.

BnageTs u3ydyaeMbIMU XUMUYECKUMU




coennHeHul. HOMeHKIaTypa HeOpraHm4ecKkux
BEILIECTB. JKCIEPUMEHTAIbHbIE METOIbI
HU3Yy4YeHMS BelleCTB U UX NPeBpallleHui:
JlemoHCcTpanuu:

MOJIENIA KPUCTAJUTMYECKUX PEIIETOK.
PacuétHpie 3amaun:

pacyeThl ¢ UCMOIB30BAHUEM TTOHSATHS
«MaccoBas J0Ji1 paCTBOPEHHOT'O BEIIECTBA

1.3

XUMUYECKUE PEAKITUU

Xumuueckas peaknus. Knaccudukanus
XUMHUYECKHUX PEAKLIUN B HEOPTaHUUECKOU 1
OpraHUYEeCKOW XUMUU. 3aKOH COXPAHEHUS
MAacchl BELLIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS YHEPTUU IPU XUMHUUYECKUX
peakuusx.

CKOpOCTB peakuuu, €€ 3aBUCUMOCTh OT
paznuuHbIX (pakTopoB. OOpaTUMBIE PEaKIIUU.
Xumnueckoe paBHoBecue. DakTopel,
BJIUSIIOLIME HA COCTOSIHUE XUMUYECKOTO
paBHOBECHS.

[Tpunuun Jle llarense. DnekTponuTuueckas
muccoruanys. CuibHble U calble
anekTposuThl. Cpesa BOJHBIX pacTBOPOB
BELIECTB: KUCJIas, HEUTpajbHasl, LEN0YHAs.
Bonopoansriii mokazarens (pH) pactopa.
Peakiun HOHHOTO OOMEHA B OpraHMYECKON 1
HeopraHuyeckor XuMuu. OKUCIUTEIBHO-
BOCCTAHOBUTEINIbHBIE peakuuu. [lonarue 06
3JIEKTPOJIN3€E PACILJIaBOB U PACTBOPOB COJIEH.
IIpumeneHue seKTpon3a.
JKcNnepUMeHTAIbHbIE MeTObl H3yYeHHUSsI
BELECTB U X NpPeBpALlCHH:
JlemoHCTpanuu:

pasIoKEHUE NEPOKCUIA BOJIOPOJA B

TTOHSI THSIMH.
OOBSICHITH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKITH OT Pa3IUIHBIX
(bakTopoB.

OnpenensaTh XapakTep CMEIICHUS
XUMHYECKOT'O PAaBHOBECHS

B 3aBHCHMOCTH OT BHEIITHETO
Bo3aeiicTBus (nmpunHnumn Jle [latense).
CocTaBisTh ypaBHEHHUS peaKuil
Pa3IMYHBIX THIOB; MOJIHBIEC U
COKpAaIIEHHBIC YpaBHEHUSI PEaKIHiA
MOHHOTO OOMEHA, YYUTHIBAs YCIOBHSI,
IPY KOTOPBIX 3TH PEaKIUH UIYyT

JI0 KOHIIA.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — POBEICHNUE,
HaOJIIOICHUE W OTIMCAaHUE XUMHYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIC OMBITHI, TPAKTHYECKUE
paboThI): IO OTIPEICIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILECTB, PEAKIIHIA
MOHHOTO OOMEHA, BIIUSHUIO Pa3IMYHbIX
(baKTOpPOB Ha CKOPOCTh PEAKITHIA.
CrnenoBath mpaBUIaM MOJIb30BAHUS
XUMHYECKOU TIOCYION ¥ Ta00PaTOPHBIM
000pyI0BaHUEM.

[IpencTaBisTh pe3yabTaThl
XUMHUYECKOT0 dKCIIEPUMEHTa B hopme
3aMKcy ypaBHEHUI COOTBETCTBYIOIIUX
peaKIuii ¥ IeTIaTh BBIBOBI HA MX
OCHOBE.

[TpoBOAWMTH BEIYHUCIICHUS

M0 YPaBHEHUSIM XUMHUYECKHUX PEaKIIHii, B
TOM YHUCJIC TEPMOXHUMHYCCKHE PACUETHI




MPUCYTCTBUM KATAIN3ATOPA.
JlabopaTopHbIE OMBITHI:

MPOBEACHUE PEAKIIUH HOHHOTO OOMEHA;
ONpeJieNIEHUE CPeIbl PACTBOPOB BEILLECTB C
MOMOIIBIO YHUBEPCAIBHOTO UHIUKATOPA.
[MpakTrdeckue paboOTHI:

No 1. Bnustaue pa3nuusbix pakTopoB Ha
CKOpPOCTbh XUMHUYECKOU PEAKLINH.
Pacuérurle 3amaun:

pacueTsl 110 YPaBHEHUSIM XUMHUUYECKUX
peakiuii, B TOM YUCJIE TEPMOXUMHUYECKUE
pPacyEThL.

Hroro no pazneny

13

Pasnen 2. Heoprannueckasi Xumust

2.1

Meranisl

Mertautel. [onoxxenne mMeTannoB

B [lepnoanueckoil cucteMe XUMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOECHUS
AIEKTPOHHBIX 000J0YEK aTOMOB METAIJIOB.
OO6mwme Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHre METAIITIOB B OBITY, PUPOAE U
texHuke. CIutaBbl METAJIIOB.
DIEKTPOXUMHUYECKHN s HANIPSKEHUN
MeTauioB. O0IMe CrIOCOOBI MOTyYEHUS
metauioB. Kopposust metamioB. CriocoObt
3aIUThI OT KOPPO3HUHU.

OO01mas XapaKTepuCcTHKa METAJUIOB TJIABHBIX
noarpymi (IA-rpynmna, [IA-rpymnma)
[lepronuueckoi cUCTEMbl XUMHUYECKUX
37eMEHTOB. AmoMuHUN. AMBOTEpHBIC
CBOMCTBA OKCH/JIA U THIPOKCU/IA AITFOMUHUS.
OO11as xapaKTepUCTHKa METAJIOB TOOOYHBIX
noarpynn (b-rpynm) Ileproguueckoit
CHUCTEMbI XMMHUYECKUX JIEMEHTOB: ME/Ib,
LHHK, XpOM, KeJie30. Baxueimme

PackpbIBaTh CMBICH H3y4aeMbIX
HOHATHUH (BBIIENATh UX XapaKTEepPHbIE
MPU3HAKK) U IPUMEHSTH 3TU MOHATUS
IIPYU OIIMCAHMU COCTAaBA U CTPOEHUS
BELIECTB, JIsl OOBbSICHEHUS OT/IETIbHBIX
(baKTOB U SIBICHUIA.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB —
METAJJIOB U UX COSIUHEHUH C YUYETOM
CTPOEHHS UX ATOMOB U MOJOXKEHUS

B [lepronnueckoi cucremMe XuMHIECKUX
anementToB 1. 1. Menpeineena.
XapakTepu3oBaTh (ONMHUCHIBATH) 00IINE
XUMHUYECKHE CBOMCTBA METAJLIOB, UX
BaXHEHIIINX COEAMHEHU, TOATBEPKIAs
9TO OIMCAHUE NTPUMEPAMU YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii; IpUMEHEHHE METAIIJIOB

B Pa3IMYHBIX 00JIACTAX, a TAKKE
MCIOJIb30BAaHUE UX JJI CO3AAHUS




COCTMHEHUS METAJUIOB (OKCHUIBI, THAPOKCHUIBI,
COJIH).

JKcnepuMeHTAIbHbIE METOAbI H3y4YeHHs
BelleCTB U UX NpeBpalleHU:
JleMoHCTpanuu:

KoneKuusa «MeTaibl U CIJIaBhI.
JlaGopaTopHbIE OTBITHI:

B3aUMOJICHCTBUE TUAPOKCH]IA ATTFOMUHHUS C
pacTBOpaMu KUCIIOT U MIET0UYEH.
[IpakTrdeckue paboOTHI:

No 2. PemieHne 3KCriepruMEHTAIBHBIX 3a/1a4 110
TeMme «MeTaisy.

Pacuérnrle 3agaun:

pacdeTsl Macchl (00beMa, KOIMYeCTBa
BEIIIECTBA) MPOIYKTA PEAKIINH, €CIIU OJTHO U3
BEILIECTB JJAHO B BUJIE PACTBOpaA C
OIpeIeJICHHON MacCOBOM J0JIeH
PacTBOPEHHOT'O BEIIECTBA

COBPEMEHHBIX MaTepUajoB U
TEXHOJIOTHUM.

OnuceiBaTh CIOCOOBI 3aLUTHl METAIIJIOB
OT KOPpO3UH.

PackpbIiBaTh CyIIHOCTh OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI
MOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIH.
[TpoBoAMTH peakiuy, MOATBEPKAAIOIINE
XapaKTEepHBIE CBOMCTBA U3y4acMbIX
BEUICCTB, PACIIO3HABATH OIIBITHBIM
IIyTEM MOHOB METAILIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHbBIE
METO/IbI I03HAHUS — IIPOBENICHNE,
HaOJI0ICHNE U OMMCAHUE XUMUYECKOTO
9KCIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, IPAKTHYECKUE
paboThI).

IIpencraBisaTh pe3ybTaThbl
XUMHYECKOI0 HKCIIEpUMEHTA B (hopme
3aIIMCU YPAaBHEHUH COOTBETCTBYIOIIUX
peakLui U 1eJ1aTh BBIBOJBI HA UX
OCHOBE.

CrnenoBath mpaBuIaM MOJIb30BaHUS
XUMHUYECKOU TOCYI0U U Ta00paTOPHBIM
000pyI0BaHUEM.

[TpoBOANTH BHIYUCTICHUS

10 YPaBHEHUSAM XMMHUYECKHUX PEAKIIHI.
CaMOCTOSTENBHO MJIaHUPOBATh U
OCYIIECTBIIATH CBOIO MI03HABATEIBHYIO
JeSATENbHOCTh; IPUHUMATh AKTUBHOE
y4yacTHe B ITpYyIIOBOH yueOHOM
JIeSATEIbHOCTH.




2.2

Hewmetaiel

Hemeramnsl. [TonoxkeHue HemeTamioB

B [leproanueckoii cucTeMe XUMHIECKHIX
anemenToB /.M. MenzeneeBa 1 0COOCHHOCTH
cTpoeHus aToMoB. Pu3nyYecKre CBOMCTBa
HEMETAJJIOB. AJUTOTPOIHS HEMETAIIOB (Ha
puMepe KUCIopoa, cepsl, hocdopa u
yriepoa). XuMUYECKHE CBOMCTBA
BaKHEHIIINX HEMETAJUIOB (TaJOTEHOB, CEPHI,
azorta, ¢ocdopa, yriaepoaa u KpeMHUSA).
Oxkcunbl HeMeTasuioB. Kucnopoacoaepxkamme
KHUCIoThl. BogopoiHbie coegHeHNs
HEMETAJIOB. JKCIePUMEHTAIbHBIE METO/IbI
U3y4eHUsl BelleCTB

U MX NPeBPaLEeHU

JlemoHCTpauu:

o0pas3Iibl HeMEeTaJIOB;

B3aUMOJEHCTBHUE MEIU C A30THOM KHUCIOTON
Pa3JIMYHON KOHLICHTPALIMH.

[IpakTryeckue paboOTHI:

Ne 3. Penienune skcniepuMeHTaIbHbIX 3a/1a4 110
Teme «HemeTanmboy.

Pacuérnpbie 3aaun:

pacueThl MacChl BEIIECTBA WK 00beMa ra3oB
0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAaCcCe
WK 00beMy OJHOTO U3 YYaCTBYIOIIHUX B
pEeaKIINK BEIIECTB;

pacudeThl Macchl (00beMa, KOJIn4ecTBa
BEIIIECTBA) MPOIYKTOB PEAKIIUU, €CITU OJTHO
13 BEIIECTB UMEET NPUMECH

2.3

CBsI3p HEOPraHUYECKUX U
OpPraHUYECKHX BEILECTB

Heopranuueckue u opranndyeckue
kucioTel. Heoprannueckue u
OpPraHNYeCKHE OCHOBAHUSI.
AmdoTepHbIe HEOPTaHUYECKHE U
OpPraHUYECKHE COSMHEHMUSL.

PackpriBaTh CMBICT U3y4aeMBbIX
MOHATUHN (BBIICISTH UX XapaKTEPHbIC
MIPU3HAKHU) U TIPUMEHSITH 3TU MTOHATHUSA
MIPU OMHUCAHUM COCTaBa U CTPOCHUS
BEIIIECTB, /ISl OOBSICHEHUS OTACIIBHBIX
(aKTOB U SIBICHUIA.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUHU CBOMCTB HEMETAJIJIOB U MX
COEJIMHEHUH C YYETOM CTPOEHHUS UX
ATOMOB U MOJIOKEHUS

B [leproanueckoi cucreme XuMHIECKUX
anementToB 1. 1. Menpeneena.
XapakTepu3oBaTh (ONMHUCHIBATH) 00IIHE
XUMHUYECKHE CBOMCTBA HEMETAIIOB, UX
BOKHEHIIIUX COCAUHEHHM, MOATBEPXKAas
3TO ONHUCAHUE NIPUMEPAMU YpaBHEHU
COOTBETCTBYIOIIMX XUMUYECKHUX
peaKuui.

XapakTepu30BaTh BIUSHUE HEMETAIIIIOB
U UX COCJIMHEHUN Ha KUBbIE
OpraHU3MBbl; ONKCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTHYECKOMN
JeATEIIbHOCTH YEJIOBEKA.
IloaTBepKaaTh CylIeCTBOBAaHUE
TE€HETUYECKON CBSA3U MEXKIY
HEOPTraHMYECKUMU BEIIECTBAMU C
MOMOIIIBIO YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKHUX
peaKLui.

PackpriBaTh CYIIIHOCTH OKHCIUTEIHEHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA
MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaslaHCca 3TUX PEaKIIUH.
[IpoBOIUTE peakinu, MOATBEPKIAIOIINE




I'eneTnueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB.

XapaKTEpHBIE CBOWCTBA H3Y9aeMBIX
BEILIECTB, PACIIO3HABATH ONBITHBIM
MyTEM aHUOHOB, IPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUSI — IPOBEJICHHUE,
HaOJIIOICHNE W OTIMCAaHUE XUMHUYECKOTO
HKCIEPUMEHTA (JEMOHCTPAL[IOHHBIE U
71a00paTOPHBIEC OTBITHI, TPAKTHYECKUE
paboThI).

[IpencTaBnsaTh pe3yabTaThI
XUMHUYECKOT0 IKCIIEpUMEHTa B (popme
3aIKCH YPaBHEHUI COOTBETCTBYIOIINX
peaKIMii ¥ J1e1aTh BBIBOJIBI HA UX
OCHOBE.

Wtoro no pazneny
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Pa3pen 3. XumMus u ;Ku3HbL

3.1

XUMHUS U )KU3HD

Ponb XxuMum B 00€CTIEYCHUN IKOJIOTHIECKOM,
YHEPTETHUECKON U MUIIEBON OE30MaCHOCTH,
pa3BUTHUU MeAUIUHBL. [loHsATHE 0 HAYYHBIX
METOJIaX MMO3HAHUS BEIISCTB M XUMHUYCCKUX
peakuuii. [IpeacraBnenust 00 o0IIMX HAYIHBIX
MPUHIMIAX TPOMBIIIJIEHHOTO TOJTYYEHUS
BKHEWIIIMX BEIIECTB (Ha MpUMepax
MPOU3BOJICTBA AMMHUAKA, CEPHOM KHUCIIOTHI,
METaHOJIA).

UenoBek B MUpE BEIIECTB, MATEPHUATIOB U
XUMUYECKUX PEAKIUNA: XUMUS U 3J0POBbE
YyeJI0BeKa; MpaBuia UCIIOJIb30BAHUS
JIEKapCTBEHHBIX MIPENapaToB; MpaBuiia
0€30MacHOTO UCITOJIB30BAHUS MTPENapaToB
OBITOBOI XMMHH B IIOBCEIHEBHOM KM3HHU.
briTOBas XMMHUYECKas rpaMOTHOCTb.

PackpbIBaTh poiib XMUMHUHU B PEIICHUN
YHEPreTHYECKHX, CHIPhEBBIX U
HKOJIOTHYECKUX MPOOIIEM UeIOBEUECTRa,
OTMCHIBATH OCHOBHBIC HATIPABIICHUS
pa3BUTHS XUMHUECKON HAYKH U
TEXHOJIOTHH.

[TpumensTh mpaBuia 6€30MaCHOTO
oOpalieHus ¢ BEeIeCTBAMH,
UCTIOJIb3YEMBIMU B TIOBCETHEBHOMN
KU3HU, IPaBUJIa MOBEACHUS B LIETAX
cOepekeHHsI 3/I0pPOBbs U OKpPY KaloIIen
MIPUPOJIHON Cpefibl; MOHUMATh BPE
(ormacHOCTB) BO3/ICUCTBHS HA JKUBBIC
OpraHU3Mbl ONPEICIICHHBIX BELIECTB
cMmbich nokazarend [IJIK, moscHATh Ha
pUMepax CrocoObl YMEHBIICHUS U
MIPEIOTBPAIICHUS X BPESITHOTO




BO3JICUCTBUS.

AHaM3UPOBATh U KPUTUYCCKH
OLICHUBATh WH(POPMAIIHIO, CBI3aHHYIO C
XUMHYECKHUMH TIPOIIECCAMU B UX
BJIUSTHUEM Ha COCTOSIHUE OKPYKaroIen
Cpelbl.

Hcrionb30BaTh MOJTydeHHBIE 3HAHUS U
IpeCcTaBiIeHHs 0 chepax
NeSITETLHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMCHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JIJIsl OPHEHTAIIMH B BBIOODE
cBoeli Oynyieit npodeccuoHanbHOM
eI TeITLHOCTH.

[IpuHuMmaTh yuactue B 00CYXJICHUH
po0JIeM XUMMUYECKON M IKOJIOTMIECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3HUITUIO 10 TIPOOIeME U
npeJyiarath BO3MOXKHBIE ITyTH €€
peIeHHUsI.

Htoro no pazzneny 4
OBIIEE YNCJIO YACOB 110 34
[MPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmenoBanue pa3ieoB H TeM
NPOrpamMMsl

Ne i/

KoaudecTBO 4acoB

KonTpoabHble

Bcero
padoThI

IpakTnyeckne/  IJIEKTPOHHbIE (HH(POBLIE)
Jaboparopubie | 00pa3oBaTe/ibHbIE PECYPChI




Paspnen 1. Teopernueckue 0OCHOBbI OPraHMYECKON XUMHUH

IIpenmeT opraHUYECKON XUMUH.

https://academy-

1.1 Teopust cTpoeHUs OPraHUYECKUX 3 content.apkpro.ru/lesson/a9f3d191-

coequneHuii A. M. byrneposa Sele-4e24-ac02-efb16fad49f6a
Hroro no pazneny 3
Paznea 2. YraeBogopoasl

[IpenenbHble yraeBogopoasl — hitps: /facademy-

2.1 2 content.apkpro.ru/lesson/258ddc06-
AT ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIb: hitps://academy-

2.2 6 content.apkpro.ru/lesson/4038171e-
AIICCHPL, ATRATHCHDL, AJTHHbL 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

24 Hlpuponbie nerouHmic 3 https://lesson.edu.ru/04/10
YIJIEBOAOPOIOB M UX MepepadoTKa

Hroro no pazueny 13
Pasnea 3. Kuciiopoacoaepxamue opraHu4ecKue coeJUHeHHA
https://academy-
3.1 Crouptel. denon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anpneruasl. KapO0oHOBBIE KHCIIOTHI. hitps://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
Crrowupie Spups! Oba3-4945-h076-ch7ae5858h90

https://academy-

3.3 VYrneBoasl 3 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0



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
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Hroro no pazueny 13

Pa3nen 4. Azorconepxainue opranudeckue coeJuHeHUs1

https://academy-

4.1 AMUHBL. AMUHOKHUCIIOTHL. benkn 3 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Htoro no pazneny 3

Pa3pnen S. BbicOKOMO/IEKY ISIpHBIE COCUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 1 0 https://lesson.edu.ru/04/10

Hroro no paszueny 2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34 1 2



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

11 KJIACC

KonunuyectBo yacos DJIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM IpakTnueckne/ | (UudpoBbIe)
Ne n/m KonTpoabHble
IporpamMmel Bceero 6 JabopaTopubie =~ 00pa3oBaTejbHbIE
OTHI
pa paﬁoTbl PECYPCHI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproauyeckast cuctemMa XUMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
snemenToB JI. 1. MengeneeBa
1.2 XUMHYECKUE PEAKITUN 6 1 3 https://lesson.edu.ru/04/10
.M
1.3 Crpoemne semectsa. Muorooopasue 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Htoro mo pazneny 13 https://lesson.edu.ru/04/10
Pasnen 2. Heopranuueckasi Xumust
2.1 MeTannsl https://lesson.edu.ru/04/10
2.2 HemeTtamnel https://lesson.edu.ru/04/10
2.3 CBA3b HCOPTAHHUCCKYX H OPIAHHIECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3zgen 3. Xumus u ;Ku3HL
3.1 XHUMUS U )KU3Hb 4 1 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 6



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
Kosan4vecTBo 4acoB
Ne Tema ypoka KoHTpomsHbIe IMpakrnyeckue/ [dara DJIeKTPOHHbBbIE IH(PPOBLIE
n/n Bcero J]aﬁopaTopr[e HU3y4YCHUS 06p330BaTeJII)HBIe PECYPChI
padoThI paBoThi
IIpeameT opraHu4eCKON XUMMUH, https://academy-

1 €€ BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUYCHUE Sele-4e24-ac02-efb16fa49f6a
Teopust ctpoeHus
OpPraHMYECKUX COEAUHEHUN A.

M. bytiiepoBa, €€ OCHOBHbIE https://academy-

2 MOJIOKEHUS 1 0 1 content.apkpro.ru/lesson/c935a58c-
JlaGopartopnast pabota Nel ab0e-4¢59-9dcf-20517ae4b52¢
«M3roroBnenue moaenein
MOJIEKYJI YTII€BOJOPOAOBY
[IpencraBnenue o
KJ1acCU(UKAIUNA OPTAHUYECKUX
Bemects. HomenknaTypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremarneckas) u e1a9-410f-b8be-b4ch589aead1
TPUBHAJIbHBIE Ha3BaHUS
OpPraHMYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE hitps://academy-

4 N ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTIHECIIH PAlt ec23-473¢-b3d7-ed82fcaddd02
Meran u 3TaH — OpocTenmme hitps://academy-

) 1 0 0 content.apkpro.ru/lesson/258ddc06-
TPEACTABHTCIH AIKAROB ec23-473¢-h3d7-ed82fcaddd02



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/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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/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

AJIKEHBI: COCTaB U CTPOCHHUE,

https://academy-

6 . content.apkpro.ru/lesson/4038171e-
CcBOHCTRA 4158-4bd1-ae98-18dc1cfh9399
OTUJEH U NPOIUIEH —

7 [IPOCTEUIINE NTPEACTaBUTEIN https://lesson.edu.ru/04/10
AJIKEHOB
[Tpaktrueckas padota Ne 1. https://academy-

8 «[Tomyuyenue sTuiieHa U content.apkpro.ru/lesson/53cd2379-
W3yYEHHE ETO CBOMCTB) 2345-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byraauen-1,3 u

0 -1,3.

9 MCTHIDY TaItieH https://lesson.edu.ru/04/10
[TonydyeHne CHHTETHYECKOTO
KaydyKa U pe3uHBI
AJKUHBL: COCTaB U OCOOEHHOCTH

10 CTPOCHIT, FOMOHOFH%CKH“H . https://lesson.edu.ru/04/10
psa. ALETHIICH — IPOCTEHIIINN
HpCI[CTaBI/ITeJIB AJIKUHOB
BBI‘-II/ICJIGHI/ISI 110 ABHCHHIO https://academv—

11 . P content.apkpro.ru/lesson/7dada027-
XUMHUHCCKON peaKiin 8448-418f-b416-fbaledd4abéd
ApeHbl: O€H30JI U TOJIYOI hitps://academy-

12 Tp ’ yor. content.apkpro.ru/lesson/d86d7d00-

OKCIYHOCTR apeHOB d5b4-491d-aded-c3ddal9fecf4
I'eneTnyeckast cBA3L

13 YTIICBONOPOAOB, https://lesson.edu.ru/04/10
MPUHAIEKAIUX K PA3THUHBIM
KJ1accaM
IT

14 PHPOIBIC HETOTHHIKH https://lesson.edu.ru/04/10

YIJIEBOJOPOIOB: IPUPOIHBIN a3



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
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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

U MONYyTHbIE HE(TSAHBIE I'a3bl,
He(Thb U MPOJTYKTHI €€
nepepadoTKu

[IpupoaHbie UCTOYHUKH
YTIEBOIOPOIOB: IPUPOAHBIN ra3

15 Y TIOTyTHBIE HE(TSHBIE Ta3bl, https://lesson.edu.ru/04/10
HEPTH U IPOTYKTHI €€
nepepadoTKu

16 Kourposbiias pabora no 18.01 https://lesson.edu.ru/04/10
pazneny «YTIeBOAOPOIbD»

[IpenenbHbIE OAHOATOMHBIE
CHHPTHI: MCTAHOJI M 3TAaHOJI. https://academy-

17 Bonoponnas cBs3b. content.apkpro.ru/lesson/5439c18b-
JlaGopaTopHas pabora Ne2 7440-4b6f-bf84-c04fad 71694f
«CBoICTBa CIUPTOB»

MHOroaToMHbI€ CIIUPTHI:
STHJICHTJIUKOJb U TJIALEPHH.
JlaGopaTopHas pabora Ne3 https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
«PacTroperie MHMICPHHA B cOef-4827-a8e5-d12a0bedc826
BOJIE U PEAKIMs €ro Ha
THJIPOKCHJT MEH
DeHOoI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 (bhU3UYEeCKre U XUMUYECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHNE 7¢5f-4f16-896e-10a2278b08f1
Anprerusr: GopManbIeTua U
aneraiabAerul. AIETOH. https://academy-

20 JlabopaTopnas padora Ne 4 content.apkpro.ru/lesson/8664b319-

«KadecTBeHHbIE peaKIuu
aJIbAETUIOBY

Oba3-4945-b076-ch7ae5858b90



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

OaHOOCHOBHEBIE TIPEICTIbHBIE

https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHas U YKCYCHAas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTrueckas pabora No 2. https://academy-

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

23 KHCJIOTBI, KaK MPeACTaBUTEIN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCJIOT
MI)IJ'Ia KaK COJIN BBICHINX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIEe JSHCTBUE
CrnoxHbIe 3UpPbI KakK
IIPOU3BOJIHBIC KA 6OHOBI)IX https://academy-

25 P I P content.apkpro.ru/lesson/71ac43f2-
IHCIOT. L HAPOTHS CHONHBIX a004-4945-a0eb-1e59cd5f4df
3¢upoB
JKupsl: runposns, npuMeHeHne hitps://academy-

26 5 Pbl: THAP - TP ’ content.apkpro.ru/lesson/71lac43f2-

HONIOTHACCKAA POITb XKUPOB a0d4-4945-a0eb-1e59cd5f4d9f
YrieBoasl: COCTaB,
knaccudukanus. Baxneimme https://academy-

27 h content.apkpro.ru/lesson/709ce43a-
MPEACTABUTEI: TI0K034, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
K

28 DAXMAIL H HEILTOII033 KAk https://lesson.edu.ru/04/10
MIPUPOIHEIE ITOTUMEPEI.

KonrtponbHas pabora o
29 pasueny 3.05 https://lesson.edu.ru/04/10

«Kucnopoaconepxaine



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
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OpPraHNu4€CKUC COCIUHCHUS

https://academy-

30 AMHHBI: METHIIAMHAH U aHWIHH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHUHOKHCIOTEI KaK
amM(pOTepHbIC OpPraHUYCCKHE hitps://academy-

31 P P 5 1 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHEHILL, X BHOTOTHACCIOE 43d1-4873-ace0-78eca6009628
3gadenue. Ilentuabl
benku kak npupoaHbie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COEIMHECHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATHAS XUMUAH

33 BHCOKOMOHVGKYMPHHX 1 https://lesson.edu.ru/04/10
coenunenuii. [lmacTMaccsl,

Kay4dyKH, BOJIOKHA
" S

34 rorosas KOHTpOHBHaﬂVpa ora 1 4.06 https://lesson.edu.ru/04/10

0 KypCy OpraHMYECKOH XUMUHN
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



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://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KonunuyecrBo yacos DJIEeKTPOHHBIE
Ne Mpaxtnueckne/  Jara undposbIe
u/m Tema ypoka Beero KonTpoabubie HapﬁOpaTOprIe U3y4eHust 05[()1:11;0B3TCJ11>HI>I€
padoThI paGoTLI pecypeb

XUMHYECKHUH dJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DJeKTpoHHAs! KOH(UTYpalus aTOMOB
[Tepuoauueckuii 3aK0H U
[lepuoanueckas cucreMa XUMHUYECKUX

2 snemenToB JI. 1. MenzeneeBa, ux CBsA3b 1 0 0 https://lesson.edu.ru/04/10
C COBpEMEHHOW TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHUYECKHUX 3JIEMEHTOB U UX

3 COCHIHCITIH IO TPYIILIAM H HEpHOZAM. 1 0 0 https://lesson.edu.ru/04/10
3HaueHUe EPUOTHYECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKUX dTeMeHTOB JI. 1.
MenpeneeBa B pa3BUTHH HAYKU

4 CTpoerfe BCMICCTRA. XHMITICCKas 1 0 0 https://lesson.edu.ru/04/10
CBA3b, €€ BHU/IBI.
Ilonsarue o AUCIICPCHBIX CUCTCMAX.

5 HcTruHHBIE ¥ KOJUTOMIHBIC PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10
MaccoBas 101 BeIlIeCTBa B pacTBOpE
Krnaccugukanus u HoMeHKIaTypa

6 HEOPTAHITHCCITX COCMHEHII. 1 0 0 https://lesson.edu.ru/04/10

I'enetnueckas cBsI3b HEOPTaHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB



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

Knaccuduxanus XuMH4eCKUX peakiuii B
HEOPraHMYECKOW U OPraHUYeCKON
XUMHH. 3aKOH COXPaHEHUS MacChl
BEILIECTB; 3aKOH COXPAaHEHHUs U
[IPEBPALICHUS SHEPIUU IIPU XUMHUUYECKUX
peaknusax

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

Ckopoctb peakiun. O6paTuMele
peakuu. XMMHUYECKOE paBHOBECUE

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

JlaboparopHas pabota Ne 1 «BnusHue
pa3uuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

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

10

DNEKTPOIUTHYECKAS TUCCOLIAAITHS.
Peaknyu nonnoro ooMeHa.
JIaGopatopHas padora Ne 2
«IIpoBeneHne peakiyii MOHHOTO
oOMeHay.

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

11

IlonsTHE O BOJOPOJHOM IIOKA3aTelIe
(pH) pactBopa. I'naponus opraHHuecKux
Y HEOPTaHUYECKUX BEILECTB.
JlaGopaTtopHnast pabota Ne 3
«OrnpeneneHue cpeasl pacTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCAILHOTO
WHINKATOPa.

12

OKHUCIIUTEFHO-BOCCTAHOBUTEIILHBIC
peaknuu. [TorsiTie 00 3MeKTpoIU3e
pacIuIaBoOB U pacTBOPOB COJICH

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

13

KonrtponsHas pabota no pazneny
«TeopeTndyeckre OCHOBBI XUMUM

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

14

Mertanisl, UX IMOJIOKEHHE B

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

[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB JI. . Menneneesa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01IHe
(u3nueckre CBOMCTBa METAIIIOB

15

CmuiaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HATTPSKEHUI
METaJlJIOB

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

16

XUMHUYECKHE CBOUCTBA BaKHEUIIINX
METaJIOB (HATpHid, Kaluil, KaJIbLUH,
MarHui) ¥ X COSTUHEHUIN

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

17

XuMHUecKre CBOMCTBA IIMHKA, JKele3a,
QIIOMUHUS M UX COCTUHEHUH.
JIaGopatopHas padora Ne 4 «[lomyueHue
1 aM(pOTEpHBIC CBOMCTBA THIPOKCHIA
ATIOMHUHUS)

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

18

XHUMUYECKUE CBOWCTBA XpOMa, MEAU U
HUX COeIUHCHUN

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

19

[Ipaktuyeckas padora Ne 1. "Pemenue
HKCHEPUMEHTAJIbHBIX 3aa4 110 TEMe
«Metaib»"

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

20

HCMeTaJIJIBI, HUX ITOJIOKCHUC B
[lepunonnueckoii cucteMe XUMUYECKUX
anemenToB JI. . Menpneneesa u
OCOOEHHOCTH CTPOEHHUSI AaTOMOB

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

21

@usnyecKue cBOCTBa HEMETAIIOB.
Annorponusi HEMETaJUIoB (Ha IpUMeEpe
KHcIopoa, cepsl, hpochopa u yriepoaa)

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

22

XHUMUYECKUE CBOMCTBA IraJIOT€HOB, CEPhI

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
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https://lesson.edu.ru/04/10
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U UX COEOUHEHNN

23

XuUMUYEeCKUe CBOWCTBA a30Ta, (pocodpa
U UX COCJUHEHUM.

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

24

XHUMHYECKUE CBOMCTBA yIiepoa,
KPEMHHUS U UX COCITUHEHUM

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

25

[IpumeHeHne Ba)XKHEUIINX HEMETAIIOB U
UX COCITMHEHUM

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

26

O0001IeHrEe U cUCTEMAaTH3allAI 3HAHUHI
o teme «Hemeraiel». Berunciienus mo
YPaBHCHHUSM XMMHUYECKHX PEaKIIUil 1
TepMOXI/IMI/I‘-IGCKI/IC pvaéTBI

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

27

28

[paktuyeckas padora Ne 2. «Perenue
HKCHEPUMEHTAJIbHBIX 33a4 110 TeEMe
"Hemertamnb"»

KonTponbHas pabora no temam
«Metame»y u «HemeTanin)

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

29

HeOpFaHI/I‘IeCKI/Ie 1 OPraHUYCCKHUC
KHCJIOTHEI. HeOpFaHI/I‘leCKI/Ie n
OpraHn4e€CKUC OCHOBAHUA

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

30

AmMoTepHbIe HEOPTaHUYECKUE U
OpraHHYECKHUE COCTUHEHHUS.
['eHeTHueckas CBsI3b HEOPTAHUYCCKHUX H
OpPTaHUYECKHX BEIIECTB

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

31

Posb xumuu B obecrieueHun
JKOJIOTUYECKOMU, JHEPreTUYECKON U
MUILEBOM 0e30MacHOCTH, Pa3BUTHH
MEJULHBI

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

32

[IpencraBnenust 06 OOMIMX HAYYHBIX

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

IIpUHIUIIAX IIPOMBINIJICHHOT'O
IMOJIYYCHHUA BaKHEHIITHX BC€IICCTB

Yenosek B MHUPC BCUICCTB U MATCPUATIOB.

33 1 https://lesson.edu.ru/04/10
XuMuUs U 3I0pOBBE YETOBEKA
34 Hroroast kKoHTpoIbHAs padoTa. 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOU ITPOTI'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMbie NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 0d0pa3oBaHus

1

TeOpeTI/I‘l€CKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHH

11

ChopMHUPOBAHHOCTh MPEICTABICHUA O XHUMHYECKOH COCTaBIISAIOIICH
€CTECTBEHHOHAy4YHOM KapTUHbl MHpA, POJM XUMUU B TO3HAHUU
SBIIGHUA TPUPOIbI, B (HOPMHUPOBAHUM MBIIUICHUS U KYJIBTYPHI
AMYHOCTH, €€ (YHKIMOHATBHOW T'PaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHus TPAKTHYECKUX 3aad U OSKOJOTHYECKH OOOCHOBAHHOTO

OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpejie

1.2

Bnagenne cuctemMoil XHMMHUYECKHMX 3HAaHUN, KOTOpas BKIIOYAET:
OCHOBOTOJIaraome MOHSTUSA (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas CBS3b,
MOJIb, MOIIIpHAasi Macca, MOJSPHBIA OO0BEM, YIICpOAHBINH CKETET,
(GyHKLIMOHANbHAS ~ TpYyNNa,  pagudKkal,  HU30MepHusi,  HM30MEphI,
TOMOJIOTUYECKUM  Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCO/IepIKaIllMe COCTUHEHUs, OHMOJIOTMYECKH AaKTHBHbBIE BEILECTBA
(yrneBogpl, KUpPBI, OEIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOCHHs opranudeckux BemiectB A.M. Bytinepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH, (DaKTOJIOrHYECKHe
CBEJICHUSI O CBOICTBaX, coOcCTaBe, MOJIYYEHHMH U 0Oe30macHOM
WCIIOJIb30BAHUM  BaXHEMIIMX HEOPraHMYEeCKUX U OpPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘IeCKOI\/'I JCATCIIbHOCTH YC€JIOBCKaA

1.3

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEpPHbIC MPH3HAKH
NOHATUM,  YCTAHaBIMBATh  MX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHUS IIPU OIKMCAHMM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAHUYECKUX COCTMHEHUI

14

c(OpMHUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XUMHUYECKYIO CHUMBOIUKY
JUISL COCTABJICHHS MOIIGKYISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHOW) (opMyn OpraHMYEeCKWX BEUIECTB W  YpaBHCHUU
XUMHUYCCKHUX peaKum”I, HU3roTaBJIMBATbh MOJCIIN MOJICKYJI OPTraHUYCCKHUX
BCIICCTB JI1 WJUIIOCTPALIMHU UX XUMHYCCKOIO0 U MPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  YCTAHABJIMBATh  MPUHAICKHOCTH
HU3YUYCHHBIX OPraHU4YCCKUX BCHICCTB IO HX COCTaBy U CTPOCHHUIO K
omnpenenéHHOMYy Kiaccy (Tpymme) CcoeauHEHUW (YIrJIeBOIOPOIbI,
KHCJIOPOA ¥ a30TCOZAEp)Kalfe COEJAMHEHHS, BBICOKOMOJICKYJISIPHBIC
COeIMHEHUs), JaBaTh WM  Ha3BaHWS 10  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCT YMEHHUS ONPEACISATh BUIBI XUMUYECKOU CBSI3H B

OpPraHWYECKUX COCTMHECHUSIX (OMHAPHBIC U KPATHBIC)

1.6

C(bOpMI/IpOBaHHOCTB YMCHUSA IPUMCHATD: ITOJIOKCHUA TCOPpUU
CTPOCHHA OPraHUYCCKUX BCHICCTB AM. ByTnepOBa JJI 00BsICHEHUS
3aBHCHMOCTH CBOMCTB BEHIIECTB OT HX COCTaBa M CTPOCHUS, 3aKOH

COXpPaHCHUS MACChI BCIICCTB

YriaeBoaopoibl. Kucnoponcoaep:xarue u a30TcoJIepHxKaIIne

OpraHN4Y€CKUC COCANHCHUAA. BBICOKOMOJ'ICKYJI?IPHBIC COCIHUHCHUA

2.1

ChopMupoBaHHOCTh YMEHUH TPUBOAWTH TPUBHATILHBIC HA3BAHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, NPONWIEH, AlleTUJIEH,
STHJICHTJIMKOJb, TIUIECpUH, (eHon, QopManbIeruy, aueTaibIerHl,
MYypaBbMHAs KHUCJIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasi KHUCJIOTa, TJI0K03a, (PYKTO3a, Kpaxmani, LeJIIs03a,

TJIALIKH)

2.2

ChopMHUpOBAaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-IGCKI/IC N XHUMHUYCCKUC CBOfICTBa THUITMYHBIX HpeI[CTaBI/ITeJICf/’I
pa3J’II/I‘~IHI)IX KJ1IaCCOB OpFaHquCKHX BCIICCTB (MeTaH, OTaH, 3THJICH,
MPOMWIICH, amneTuieH, OyraaueH-1,3, wmerwnOyraauen-1,3, OeHzodn,
METaHOJI, TAHOJ, ITWICHIJIMKOIb, TJIMIEPHH, (EHON, areTaabIerul,
MypaBbHHAsS W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0J03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXAYy  TUIOUYHBIMA  IPEACTABUTEISIMU  Pa3jIMYHBIX  KIIACCOB
OpPraHNYECKHX BEIECTB YPAaBHEHUAMH COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopmMyi

2.4

CdhopMupoBaHHOCTD YMEHUS XapaKkTepu3oBaTh UCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HEPTh, IPUPOAHBIH ra3, yroib), CHOCOOBI UX

nepepaboTKH U MPaKTHUECKOe MPUMEHEHHE TIPOIyKTOB IepepadoTKu

XUMHUA U KU3HB. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJeTh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAHUA, UCIIOJIB3YCMbIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XUMHUYECKUX SBICHUN (HAONIIONECHHE, W3MEPEHHE,
SKCTICPUMEHT, MOJICJIUPOBAHUE), WCIIOJIh30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAaHMS IS TPUHATUS PEHICHHH B  KOHKPETHBIX

JKM3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX MPUMCHCHUCM

3.2

ChopmupoBaHHOCTh yMEHHH COONIIOJIATh TpaBWIa TOJIB30BAHUS
XUMHYECKOH TOCYIoi M J1abopaTOpHBIM OOOPYIOBaHHEM, a TaKXKe
npaBwia oOpalieHus: ¢ BEIIECTBAMHU B COOTBETCTBUH C WHCTPYKIUSIMHU

I10 BBITTOJIHCHHIO Ha60paTOpHI>IX XUMHNYECKUX OIIBITOB

3.3

ChopMupoBaHHOCTb YMEHUH IUIAHUPOBATh U BBIOIHATh XUMUYECKUN
9KCTIIEPUMEHT (TIpeBpaILCHHsI OPTaHMYECKUX BEIIECTB ITPU HarpEeBaHMHU,
MOJTyYeHHE 3TUIIEHA U U3yUYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEaKLUU
OpPraHMYECKHUX BEIIECTB, JCHATypalus OCJIKOB IpH HarpeBaHuUH,
HOBCTHBIC PCAKINU GCHKOB) B COOTBCTCTBHU C IpaBUJIIaMU TCXHUKU
0€30MaCHOCTH TpH OOpaIleHUH C BEIIECTBAMU U J1a0OpPaTOPHBIM
000pyIOBaHUEM; NPEACTaBIIATH pe3yNIbTaThI XHUMHAYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX

peaknuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB YMCHI/II>'I MPOBOAUTL BBIYHUCJIICHUSA IO XUMHUYCCKUM
YpaBHCHHUAM (MaCCLI, 06’béMa, KOJIMYECTBA HUCXOAHOI'O BECIICCTBA HUIIH
NpOAYKTa PCAKIUU IO U3BCCTHBIM MACCE, 06’béMy, KOJMYCCTBY OOHOTO

13 UCXOJHBIX BEIIECTB WIH IIPOIYKTOB PEAKLIUN)

3.5

CdopmupoBaHHOCTH YMEHHUI KPUTHUYECKHU aHAIM3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIO, MOJy4aeMyl0 M3 pPa3HBIX HCTOYHUKOB

(cpenctBa MaccoBoit nHpopMaluu, cetb IHTEpHET U Ipyrue)

3.6

CpopMHUpPOBAaHHOCT yMEHHH COOJIO/IaTh TMpaBUjiia HKOJIOTHYECKU
1eaecoo0pa3Horo MoBeleHUss B ObITY W TPYIOBOM [€ATEIbHOCTU B
LEIAX COXPAHEHUS CBOETO 370pPOBbS W OKPYXKAOLIEH NPUPOTHOU
Cpellbl, 0CO3HAaBaTh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPTraHU3MBbI
OTpeeNIEHHBIX OPraHWYEeCKUX BELIECTB, MOHUMas CMBICI MOKa3aTels
I[IIK (mpenenpHO AOMYCTUMOW  KOHIIGHTpAIlMW), TOSCHATH Ha
IpUMepax CrnocoObl YMEHbLIEHHUsS W NPEJOTBPALICHUS UX BPEIHOTO

BO3JICHCTBUSA Ha OpraHu3M 4€JIOBCKa

11 KIIACC

Kon
NMPoBEPSIEMOT 0
pe3yJabTara

IIpoBepsiemblie npeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOIl MPOrpaMMbl CpeHero od1ero o0pa3oBaHusi




TeopeTquCKHe OCHOBbBI XUMHUH

11

Brnanenne cucreMoil XHMMHUYECKHMX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLME  TOHATHS  (XMMHMUYECKHIl  JJIEMEHT,  aToM,
JNEKTPOHHAsl 000J0YKa aroMa, S-, p-, 0-dIEKTPOHHBIC OpOHTATIH
aTOMOB, HOH, MOJIEKYyJa, BaJ€HTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD,
CTETIEHb OKUCJIEHMS, XHMHUYECKas CBA3b, MOJIb, MOJIApHAs Macca,
MOJISIDHBI 00BEM, KpUCTAJUIMYECKas PpeIIETKA, TUMBl XUMHYECKUX
peakuuii (OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30- u
HHIOTEPMHUYECKUE, PEAKIIMA HOHHOTO 00MEHA), pacTBOP, ANEKTPOIHTHI,
HERJIEKTPOJIUTHI,  AJIEKTPOJINTUYECKAsT JAMCCOLMAIMS, OKHCIUTEIND,
BOCCTAaHOBUTENIb, CKOPOCTh XHMHUYECKOH peakIUH, XUMHYECKOe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOPHUS  AJIEKTPOJUTHUECKOU
nuccormanuu, Ilepuonnueckuii 3akon J[.MI. MengeneeBa, 3akoH
COXPAHEHMs MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XMMMHU,
(bakTOJIOrMUeCKue CBEIECHHMS O CBOMCTBaxX, COCTaBe, IOJIYYEHUH U
0€30I1aCHOM HCII0JIb30BaHUM BaXKHEHIIMX HEOPraHMYECKUX BEIIECTB B

6BITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.2

ChopMUpOBaHHOCTh yYMEHHUH BBISBIATH XapakTepHbIC TNPU3HAKK U
B3aMMOCBSA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOIIME
MOHATUS IIPU OINHCAHUM CTPOCHUS MW CBOMCTB HEOPraHWYECKHX
BEIIECTB M MX IPEBPAIICHUI; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUMN c MTOHATUAMU u MIPEACTaBICHUAMU IPYrux

CCTCCTBECHHOHAYYHBIX MIPCAMETOB

1.3

Bnanenve OCHOBHBIMH METOJaMHM HAYYHOTO TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIofeHUEe, W3MEpPEHUE, HKCIIEPUMEHT,

MOJICTMPOBAHUE)

1.4

CdopmupoBaHHOCT, yMEHUN OMNpPEAENATh BAJICHTHOCTh M CTENEHBb
OKHCIICHUS XUMHUYECKUX DJJEMEHTOB B COCJAMHEHHUSX Pa3IMYHOIO
COCTaBa, BHJ  XUMHUYECKOM CBs3M  (KOBaJieHTHAas, HWOHHAas,
MeTaJUTMYeCKasi, BOJOPOJHAs) B COCIMHEHUAX, THUI KPUCTALTUYECKON
pPEIIETKA KOHKPETHOTO BEIIeCTBA (aTOMHasi, MOJICKYJsipHasi, MOHHAas,

MeTaJUTMYeCcKast)

1.5

ChopmupoBaHHOCT, YMEHUHN OIPEAEATh XapakTep Cpeabl B BOJHBIX

pacTBOpax HCOPraHNYICCKUX COECIUHEHUI

1.6

CopMuUpOBaHHOCTP ~ YMEHHS  KJIACCHU(PHUIIUPOBATH  XUMHYECKHUE
PEeaKIMK 10 Pa3IUYHBIM MPU3HAKAM (YUCITY U COCTaBYy pearupyrommx
BELIECTB, TEIIOBOMY »J((eKTy peakiuud, H3MEHEHUIO CTerneHel

OKHCJICHHUA DJICMCHTOB, O6paTI/IMOCTI/I p€akuuu, Y4aCTHuro




KaTaJm3aTopa)

1.7

ChopMuUpOBaHHOCTh ~YMEHMH  COCTaBISATb YPaBHEHUs  peakuui
pa3NUYHBIX THUIIOB, TOJHBIE M COKpAIIEHHBIE YPaBHEHUs peakiui
MOHHOTO OOMEHA, YUUTHIBAsl YCIIOBHS, IPU KOTOPBIX 3TH PEaKLHU UIYT

JO KOHIIa

1.8

CdopmrpoBaHHOCTH YMEHHUI MPOBOAUTH PEAKIUH, MOJITBEPKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IMYHbIX HEOPraHMYECKHX  BEIIECTB,
pacno3HaBaTh OMBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpaAx HCOPraHUYICCKHUX BCIICCTB

1.9

CdhopmupoBaHHOCT, YMEHHIA PACKPBIBATH CYIIHOCTH OKHCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxKuuit MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX PEaKIUi

1.10

CdhopmupoBaHHOCTE yMEHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH

XMUMUYECKON peakluy OT Pa3InYHbIX (PaKTOPOB

111

ChopmupoBaHHOCT, yMEHHUH  OOBSACHATH  XapaKTep CMEIEHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuniun Jle HlaTtense)

O61ua>1 " HCOPraHN4YCCKasaA XUMUA

2.1

CdopmupoBaHHOCT, yMEHUI packpbiBaTh cMbIcT [lepuoanueckoro
3aKOHa J.H. MenneneeBa " JIEMOHCTPUPOBATh €ro

CUCTCMATU3UPYIOLIYIO, 06’B}ICHI/ITCJIBHyIO n MPOTrHOCTUYCCKYIO

byHKIIH

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTePHU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 14 mnepuoaos Ilepuoauueckoi
cuctemMbl xummuueckux osnemeHtoB JI.M. MenzaeneeBa, HUCIONB3YsS
MOHATUS  «S-, P-, O-3JIEKTPOHHBIE OpPOHUTATIHM», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEAUMHEHUHN MO MepuoiaM U Irpynmnam

[Tepuoanueckoit cucremsl xuMuueckux 3neMenToB .M. Menaeneesa

2.3

CdopMHUpPOBaHHOCT YMEHHI XapaKTEepPU30BaTh (OMUCHIBATH) OOITHE
XHUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXK/IaTh  CYIIECTBOBAHME  TI'CHETUYECKOH  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BENIECTBAMH  C  TOMONIIBIO  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHHI:I

2.4

CopMUpOBAaHHOCTP ~ YMEHHUM  YCTaHABIWMBATH  IPHUHAIICKHOCTH
HEOPraHMYECKUX BEUIECTB 0 UX COCTaBY K OMNPEIEIEHHOMY KJaccy

(rpymnmne) coeAMHEHUN (TMPOCTHIE BEIIECTBA — METAJIbl M HEMETAJLIbI,




OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(pOTEPHBIC THIPOKCHUJIBI, COIIH)

2.5

ChopMUpOBaHHOCTh YMEHUI HCHOJIB30BaTh XMMUYECKYIO CHMBOJIUKY
JUIs  coCTaBlieHUs (OpMysa BEIIECTB M YpPaBHEHUH XMMHMYECKUX
peakuuii, cuctemarnyeckyro HomeHknatypy (IUPAC) u TpuBuansHbIe
Ha3BaHUS OTJEJIbHBIX HEOPraHMYeCKMX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, TralméHas H3BECTb, HETAlIEHas W3BECTbH,

MUTHEBAS COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCT, YMEHHUH XapaKTepuU30BaTh (OMUCHIBaTh) OOLIHME
XHUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IaTh  CYIICCTBOBAHME  TI'CHETUYECKOH  CBS3H  MEXKIY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  TOMOIIbIO  ypaBHEHUN

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.7

CdopMUpOBaHHOCTh YMEHHI IJIAHUPOBATH M BBITIOJHATh XUMUYCCKHUMA
AKCIIEPUMEHT (pa3jioKeHHE TEPOKCHAA BOAOPOJAa B IMPUCYTCTBUU
KaTajau3aTopa, ONpeielieHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAIBLHOTO WHAMKATOpa, BIUSHUE pAa3IHYHBIX (AKTOpPOB Ha
CKOPOCTh XMMHYECKOM peakIMH, peaklud HOHHOTO OOMEHa,
KayeCTBEHHbIE PEAKLIUU Ha cylb(daT-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCIEPUMEHTAJbHBIX 3aJad IO TeMaM
«Metamnel» U «HemeTamib») B COOTBETCTBUH C MpPaBUIAMU TEXHUKH
0€30MacCHOCTH TpH OOpAILIEHWH C BEIIECTBAMH M JIAOOPaTOPHBIM
000pyI0BaHUEM; IIPEICTaBIISITD pe3yabTaThl XUMHUYECKOI0
JKCIIEPUMEHTa B (QOpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMpPOBATH BHIBOABI HA OCHOBE ITHUX PE3YJIHTAaTOB

2.8

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ CO6J'IIO)18.TB IpaBujia IMOJIB30BAHUA
XUMHUYECKOMN HOCYHOﬁ n J'Ia60paTOpHBIM O60py,ZlOBaHI/I€M, a TaKXe
paBujia 06paH_[€HI/I$I C BCHICCTBAMH B COOTBCTCTBUU C MHCTPYKIHUAMU

10 BBIITIOJTHCHUIO na60paToprlx XUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapakTepu3OBaTh  XUMHUYECKHUE
MPOLIECCHI, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO MOTYYEHHsI CEpHOMN
KHUCIIOTHI, aMMHaKa, a Takke cHOpPMHUPOBAHHOCTH MpPEICTaBICHUI 00
o0IMX HAyyHBIX MPHUHLIUNAX M JKOJOTHYECKHUX Mpoliemax

XUMHYCCKOI'O IMTPONU3BOACTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdhopmupoBaHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpA, POJM XUMUU B T[O3HAHUU

SABIIGHUH TPUPOIbI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI




TUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOW Jist
pelIeHus TPAKTUYECKUX 3aJa4 U HKOJOTUYECKH OOOCHOBAHHOIO

OTHOILLEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpejie

3.2

CdopmupoBaHHOCTH YMEHUN KpPUTHYECKHU aHaJIU3UPOBAThH
XUMHAYECKYI0 HH(OPMAIMIO, TOTYy4aeMyl0 U3 pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CdhopmupoBaHHOCT, yMEHHUW COONIOJATh TMpaBUa DKOJIOTUYECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYAOBOH AESTENILHOCTH B
LEJIIX COXPaHEHUsI CBOEro 3J0pOBbS M OKPYXKAIOIIEW NPUPOTHON

cpes

3.4

Oco3HaBaTh ONACHOCTh BO3JCHCTBUS HA JKMBbIE OPraHU3MbI
ONpeIeNIEHHBIX BEUIECTB, MOHUMAas cMbIca nokazatens [I/IK, noscusaTe
Ha TpUMepax crocoObl YMEHbBIIEHUSI U MPEAOTBPAIICHUS UX BPEIHOTO

BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH yYMEHUHI IPOBOAUTH BBIUMCIICHUS c
UCIIONIb30BAaHUEM TOHATHUS «MaccoBasi JIONI1 BEIECTBA B PAacTBOPEY,
O00BEMHBIX OTHOILICHUI Ta30B MPH XHUMHUYECKHUX PEAKIHUAX, MacChl
BeleCTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00BEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIUU BEIIECTB,
TEI0BOTO 3 deKTa peakiui Ha OCHOBE 3aKOHOB COXpPAaHEHHS MAaCChI

BCILICCTB, MMPCBPALLICHUA U COXPAHCHHUA SHECPTHUU




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TCOpeTI/I‘IeCKI/IC OCHOBBHI OpraHquCKOﬁ XHUMHH

11

HpeI[MCT OpFaHI/I‘IeCKOﬁ XUMUH: €€ BO3HHMKHOBCHHC, PAa3BUTUC W 3HAYCHHC B
MOJIYYCHHU HOBBIX BCIICCTB U MATCPUAJIOB. TeOpI/IH CTPOCHHUA OPraHUYCCKUX

coenuHenuit A.M. bytiepoBa, €€ 0OCHOBHBIE MTOJI0KEHUS

1.2

CrpyktypHble (OpMyNbl OpraHMYECKHX BelecTB. ['omosyorus, wu3oMepus.
XrAMHUYECKasi CBS3b B OPraHWYECKHX COEIUHEHUSAX — OJWHAPHBIE W KpAaTHBIC

cBs3u. [Ipencrabienne o kiaccuUKauyu OpraHUIECKUX BEIIECTB

1.3

Homenknatypa oprannueckux COEAMHEHHM (CHCTeMaThuecKasl)) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITNX HpeI[CTaBI/ITeJIef/'I KJIaCCOB OPraHNYCCKUX BCIICCTB

Yri1eBo10poabl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psiZl. MeTaH U 3TaH — NpocTenlIne
MPEJCTaBUTENN AJIKAaHOB: (IU3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUSA U FOpCHI/Iﬂ), HaXO0XICHUEC B ITPUPOJC, TOJTYUYCHHUEC U IPUMCHCHUC

2.2

AlIKeHBI: COCTaB u CTPOCHHUC, TOMOJIOTHYECKHI pAAa. OTuiaeH u IMPOIMUJICH —
HpOCTCﬁH.IPIC OpeACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKI_[I/II/I THAPUPOBAHUSA, TAJIOTCHUPOBAHUSA, THUApaTAllUHA, OKUCICHUA U

HOJII/IMepI/I?)aL[I/II/I), MOJIYYCHHUEC U ITPUMCHCHUC

2.3

Anxamuensl: Oytamuen-1,3 um wmetunOyraaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus nojuMepusanur). [logydyeHne CHHTETHYEeCKOTo

KaydyKa U pE3HUHbI

2.4

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN psi. ALETUIeH —
MPOCTEHIINKA TpPENCTaBUTENb AJKHHOB: COCTaB, CTpoeHHe, (usnueckue u
XMMHYECKHE CBOMCTBA (peaky TMIPUPOBaHMsl, FaJlOr€HUPOBaHMs, TUApaTaluy,

TOpEeHUs), TOy4YeHUE U TPUMEHEHHE

2.5

Apenbl. beHzon: coctaB, cTpoeHHe, (H3UYECKHE W XHMHUYECKHE CBOHCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUS), IIOJIyYeHHE U puMeHeHue. Tomyour:
COCTaB, CTpPOEHHE, (U3MUeCKHMe M XHUMHUYECKHE CBOHCTBAa  (peakuuu
raJIOTCHUPOBAHUSI M HUTPOBAHWS), TOJIyYe€HHE W TpHUMEHEHHe. TOKCHYHOCTH
apeHoB. ['eHeTmueckas CBSI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAIUICKAIIMMHU K

Pa3siIMIHBIM Ki1acCaM

2.6

[IpupoaHble UCTOYHHUKH YTIeBOA0PO0B. [Ipupoanblii ra3 u monyTHele HE(TAHBIC

ra3el. Hedtb u e€ mpoucxoxaenune. CrocoObl mepepaboTku HEPTH: TIEPETOHKA,




KPEKHUHI (TepMHUYECKHM, KaTaJuTHYecKuil), muposn3. [IpoaykTel nepepaboTKu
HepTH, MX TPUMEHEHHE B MPOMBIIUICHHOCTH ¥ B ObITYy. KameHHBI yronb u

MIPOAYKTHI €T0 MepepaboTKH

Kucnoponcoaepxaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenensHBIE OAHOATOMHBIE CTUPTHL. METaHOI M 3TAHOJI: CTPOEHUE, GU3NIECKHE
U XUMHYECKHE  CcBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUIaMH,
raJIOT€HOBOJIOPOAaMH, TOpEHHUE), NpUMEHEHHE. BoaopoaHble CBS3M MEXKAY
MOJIEKYJIaMH CIIUPTOB. JIeficTBHME MeTaHOJIa M 3TaHOJA Ha OpraHU3M 4eJoBeKa.
MHoroaroMHble CUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOEHUE, (PU3nUecKue u
XUMHUYECKHE CBOMCTBa  (B3aMMOJEICTBHE CO  IIEJIOYHBIMH  METaJUlaMH,
KauecTBEHHAsl peaklus Ha MHOrOaTOMHbIe cHHpThI). [leficTBHe Ha oOpraHu3M

YCJIO0BCKa. HpI/IMeHeHI/Ie TJIIMIOCPpHUHA U STUJIICHIJIMKOJIA

3.2

®deHosl:  CTpOEHUE MOJEKYNbl, (U3UYECKHUEe ¢ XHUMHYECKHE CBOMCTBA.

Toxcuunocth penona. [Ipumenenue dhenona

3.3

AJILILGFI/I,Z[BI U KCTOHBI. q)OpMaJIB,Z[CFI/I,Z[, alCTalIbACTHU/: CTPOCHHUC, (I)I/ISI/I‘-IGCKI/IG u
XUMHUYECKHE CBOMCTBA (peaKL[I/II/I OKHUCJICHHUA U BOCCTAHOBJICHUSA, KAYCCTBCHHBIC

peakuun), MoJiydeHue U NpUuMEHEHHUE

3.4

OI[HOOCHOBHBIC MMpEACIIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBLI/IHaH U YKCYCHad
KHCJIOTBI: CTPOCHHUC, (I)I/ISI/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA (CBOﬁCTBa, 06].].[1/16 JJIA
KjlacCa KHCJIOT, pCaKIusi 3TepI/I(1)I/IKaI_[I/II/I), MOJIYYCHUEC U MPUMCHCHHUC.
CTeapI/IHOBaH U OJICMHOBAd KHCJIOTBI KaK MNPCACTABUTCIIA BBICIINX Kap6OHOBBIX

KHUCIOT. MbliIa KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC JelicTBHE

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(uKanus yrieBoaoB (MOHO-, IM- U TOJIHCAXapHJIbI).
I'moko3a — mpocredmuii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI,
busnyeckre U XUMHUYECKUE CBOMCTBA (B3aumoeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHA4YHBIM pPAacTBOpoM okcuaa cepebpa(l), BoccraHoBiICHUE,
Opo’KeHHEe TIIOKO3bl), HAXOXKJICHUE B MPUPOJE, NPUMEHEHHEe, OuojJormyeckas
ponb. @orocunTe3. PpyKTO3a KaKk M30Mep TIoKo3bl. Kpaxmain u nesmmono3a Kak
npupoaHbie moiauMmepbl. CTpoeHHe Kpaxmana M Leuiono3bl. dusznueckue u

XHMHYECKHE CBOMCTBA KpaxmaJia (rH,I[pOJ'II/IS, Ka4CCTBCHHAA pCaKIus C PIOI[OM)

A30Tcoz[ep>1<amne OpraHn4eCKUC COCAUHCHUA

4.1

AMMWHOKHCIIOTE KakK aM(I)OTepHBIe OpraHu4cCKuUc COCOAMHCHUA. duznyeckue u
XMMHUYECKHE CBOMCTBA AMHHOKHCIOT (Ha IIpuUMEpeC FJ'II/II_II/IHa). buonoruyeckoe

3HaYE€HUE aMHMHOKHUCIOT. IlenTtuabl




4.2

benxkn kak MNpUPOAHBIC BBLICOKOMOJICKYJIAPHBIC COCIMHCHUA. HepBI/I‘-IHaH,
BTOpUYHAsl U TpPETHYHAas CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB:

TUApOIn3, ACHATypalusa, KaAUCCTBCHHBIC pCaKIIMKU Ha Oenku

BBICOKOMOJIEKYIIIPHBIE COETMHEHMS

5.1

OCHOBHBIE TOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIIpHAast
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYNISPHBIX COEJUHEHUH —

moJIMMEpU3aluAa U IMOJTUKOHICHCALIA

5.2

9KCHCpI/IMeHTaJIbHLIe MCTOJAbI HM3YYCHUA BCUICCTB HU HUX HpeBpaLLIeHHﬁI
O3HAaKOMJICHHUE C 06pa3uaM1/1 MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITJIaCTMACC,

Kay4yKOB. HOHy‘-IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1

TeopeTnyeckue OCHOBBI XUMUU

11

Xumuyeckuil neMeHT. AToMm. Sapo atroma, U30TOIBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYeCKre YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH paclpesieIeHus JJIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JE€MEHTOB

MIEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAS KOH(MUTYpALIHs aTOMOB

1.2

[lepnonnueckuii 3axoH u llepuoguueckas cucrema XUMHYECKUX d1eMeHTOB J1. 1.
MenpneneeBa. CBs3b NEPHOAUYECKOTO 3akoHAa © [leprmonnyeckoil CUCTEMBI
xuMuueckux 3neMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOWCTB XMMHMYECKHUX D3JEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BELIECTB IO TpylnaM U MepHoJaM.

3HaueHue MepruoINYECKOro 3aKOHa B Pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHIBI XUMUYECKOHW  CBSI3U
(koBanieHTHAs HEMOJISIpHAsT M TMOJSpHAs, HOHHAs, MeTaindeckas). HoHbI:
KaTHOHBI 1 aHMOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHOM XUMHUECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BogopoaHas cBs3b

14

BanentHocTs. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO CTPOECHHS. 3aKOH IOCTOSTHCTBA
COCTaBa BeIIeCTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBHCHUMOCThH CBOICTBa
BELIECTB OT THUNA KpucTaiuueckod pemérku. [lonstue o aucnepcHbIX
cucreMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10js BellecTBa B

pacTtBope




1.6

Krnaccugukanus Heoprannueckux coequHeHnii. HoMeHkiaTypa HeopraHmueckux

BCIICCTB

1.7

Xumunueckast peaxiusi. Knaccudukanus XUMHUYECKHX  peakuit B
HEOpPraHMYeCKOW M OPraHMYECKON XMUMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,

3aKOH COXpaHCHUA U TPCBpAICHUSA SHCPIUU IPHU XUMHYCCKUX PCAKIIUAX

1.8

CKOpOCTb peakiuu, € 3aBUCUMOCTh OT pa3IMYHbIX (haKTOPOB

1.9

O6paTI/IMBIC pcaKkniuu. XHUMHYECKOe PaBHOBECHUC. (DaKTOpLI, BIMAOIIKUE Ha

COCTOsIHME XUMHUUYecKoro pasHosecus. IIpunnun Jle Ilarense

1.10

DnekTponuTrueckas aucconuarnusa. CuiabHbIe W ciaadbie diekTpoiuThl. Cpema
BOJHBIX pAacTBOPOB BEIIECTB: KHCIAsg, HEUTpalbHas, IIelodHas. Peakiuun

HOHHOI0 0OMeHa

1.11

OKHCIUTEIIFHO-BOCCTAaHOBUTEIBHBIC peakuuu

Heoprannueckas xumust

2.1

Hewmerannsl. Ilonoxenne HemeramuioB B [lepuognueckoil cucteMe XUMHUYECKUX
anemenToB JI.M. MeHzeneeBa M OCOOCHHOCTH CTpOEHHUsI aTOMOB. Dusnveckue

CBOWCTBA HEMETAJIJIOB. AJUIOTPONHKS HEMETAUIOB (HA IPUMEPE KUCIOPOAA, CEPBI,

dhocdopa u yriepomaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajJOreHOB, CEpPBI, a30Ta,
¢dochopa, yrimepoga W KpeMHHs) M UX  COEAMHEHMH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). IlpuMeneHue

BOXHEUIIINX HEMETAJUIOB U UX COSAUHEHUN

2.3

Mertamnbl. Ilonoxenune meramnoB B Ilepumoguueckoil cucreMe XUMHUECKUX
anemenToB J[.W. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. O0ue ¢pusznveckue cpoiictBa MetamioB. CIiaBbl METaJIJIOB.

QHCKTpOXI/IMI/I‘-IeCKI/Iﬁ paa HaprDKeHI/Iﬁ MCTAJIJIOB

2.4

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPUM, Kalui, KaibLHi,
MarHui, aJIOMUHUN, ITUHK, XpOM, JKeJe30, MeIb) U WX coeauHeHuid. OOmme

CITOCOOBI IMMOJIYUYCHHA MCTAJLJIOB. HpI/IMeHCHI/Ie MCTAJlJIOB B 6BITy 1 TCXHHUKC

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHALJICKAINIUX K PA3JITUMIHBIM

Kj1accaM

XUMUS U KU3HD

3.1

Ponp xumMuu B 0oOeCNEUYCHHH D3KOJOTUYECKOW, JHEPreTUYEeCKOW W IHIIEBOM
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O Hay4YHBIX METOJax TMO3HAHUS

BEIICCTB U XUMHUYCCKUX peaKquI

3.2

HpeIICTaBHeHI/IH 00 O6IJ_[I/IX HAaYYHBIX HNPUHOUIIAX MPOMBIIIJICHHOT'O IMOJYYCHUS

BOXHEHIIMX BEIIECTB. YENOBEK B MHUPE BELIECTB M MATEPUAJTIOB: Ba)KHEWILHE




CTPOUTCIIBHBIC MaTCpualibl, KOHCTPYKHOMWMOHHBLIC MATCpHAJIbl, KpacKH, CTCKIIO,
KCepaMHKa, MaTCpuajbl A JJICKTPOHUKHW, HAHOMATCPHAJIBI, OPraHU4YCCKUC U

MUHEpaJIbHbIE y100peHus

3.3

XumMuss u 3A0POBbBE HYCJIOBCKA: IIpaBUWJla HCIIOJb30BAHUA JICKAPCTBCHHBIX
npemnapaTtosB, IIpaBrjia 0€30I1acHOTO UCIOJIb30BaHUS npenapaTron OBITOBOM XMMUHU

B ITIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

Xumus, 10 xkmace/ T'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A., AkironepHoe o61miecTBo «l3nareascTBo
«IIpocemienue»,2021 r
Xumus, 11 knace/ 'abpuensiu O.C., OctpoymoB N.I'., CnagkoB C.A., AkionepHoe o01ecTBo «3narenscTBo
«IIpocBemenue»,2021r.

METOINYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

Xumusi(6a30BbIiypoBeHb ). Peanuzaius oOpazoBanus: MeToguueckoe nmocooue s yuurens / Kapepuna A. A., [Tuuyruna
I'.B.; mox pen.I'. B. [Tnuyrunoii. M. : ®I'BHY «MucTuTyT cTpaTeruu pazsutus oopazopanus PAOy, 2022 81 c.:um.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









