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IosicHuTEeABbHAA 3aAIINCKA

Pabouas mporpaMma 1o XMMUM Ha YPOBEHb CPEHEr0 00IIero 00pa3oBaHus IS
obyuaromuxcs 10-11-x kmaccoB MBOY «COIILI Ne 7» pa3paboTana B COOTBETCTBHH C
TpeOOBaHUSMU:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnn GeaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CpeIHero ooiero 00pa3oBaHus»
(c u3MEHEHUAMU, BHECEHHBIMH MpHKa3oM Munmnpocserenus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepxacHuu heaeparbHON
00pa3zoBaTeNbHON MPOTpaMMBbl CPETHET0 00IIET0 00pa30BaHUSY,

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alK U OCYIIECTBICHHS 00pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o Konnenuuu npenogaBanus yaeOHOTo mpeaMera «XuMus,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucTeMe o01iero oopazoBaHus;

o CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K OpraHU3alUsiIM
BOCTIMTaHUS U OOYUCHUS, OTJBIXA M O3JJOPOBJICHUS JCTCH U MOJIOICHKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urneHnueckre HOPMaTUBBI U TPEOOBaHUSI K 00ECIICUECHHUIO
6e3omacHoCcTH U (M) O€3BPEAHOCTH TS YeoBeKa (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e yueOHOro IIaHa cpeJHero oouiero 00pa3oBaHus, yTBEPKIEHHOTO
npukazoM MBOY «COIII Ne 7» ot 29.08.2024 Ne 105-O/];

e (enepanbHOl paboueil mporpaMmbl O y4eOHOMY IpeaMeTy «XHUMHs 0a30BOTO
YPOBHHI.

PaGouas mporpamma opreHTHpPOBaHA HA 1[€€BbIE TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
benepasibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
«COMI Ne 7.

[Iporpamma o XMMHU Ha YpOBHE CpeHEro o0I1ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOTO 3aK0HA OT 29.12.2012 No 273-D3 «O06 obpa3oBanuu B Poccuiickoit
®eneparun», TpeOOBaHUHN K pe3ysibTaTaM OCBOSHHs (peepanbHOi 00pa3oBaTeIbHOM
nporpammel cperero oomero oopasosanus (OPOIT COO), npencraBneHHbx B DenepaibHOM
rocyJapcTBeHHOM obpa3zoBarenbHOM ctanaapre COO, ¢ yuetom KoHuenmuu mpemnoiaBaHus
ydaeOHOr0 npeamera «XuMus» B 00pa3oBaTelbHBIX opranu3anusx Poccutickoni deneparmy,
peann3yoImX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, © OCHOBHBIX MOJIOKEHHIHA
«Ctparerun pa3BuTHs BociuTanus B Poccuiickoit @eneparnu Ha nmepuon 10 2025 roga»
(pacnopspxenue [IpaButensctBa PO ot 29.05.2015 Ne 996-p).

OcHOBY TOJIXOJI0B K pa3pab0OTKe MPOrpaMMBbI 0 XHMHH, K OTIpEJIeNIeHHI0 001Ieit cTpaTerun
oOydeHUs, BOCIIUTAHUS U PA3BUTHS 00YJArOIIUXCS CPEJCTBAMHU YICOHOTO TIpeIMeTa
«Xumus» s 10-11 kiraccoB Ha 6a30BOM YPOBHE COCTABWIIN KOHIIETITYAIbHBIC TTOJI0KESHUS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COACPIKAHU, PE3yIbTaTOB 0OYUYEeHUS U
TpeOOBAaHUH K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB.



XuUMHYecKoe 00pa3oBaHue, TOJIYyIaeMOe BBIITYCKHHUKAMHU 00111€00pa30BaTeIbHOM
OpraHH3aIlVH, SBISETCS HEOTHEMIIEMOU YacThIO UX 00pa3oBaHHOCTH. OHO CITYXKHUT
3aBEPIIAOIINM 3TAIIOM PEATM3alliU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITIOUEBBIX
[IEHHOCTEH, MPUCYIIUX IETIOCTHON CHCTEMEe XMMHYECKOTO 00pa30BaHus. DTU IIEHHOCTH
KacaroTCs MMO3HAHMS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PECHUS M OOIICH KYJIbTYPhI
YeNIOBEKa, a TAKIKE IKOJIOTHUECKA 0O0OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpene. PeanuzyeTcss Xumudeckoe oOpa3oBaHKue 00yJarOIUXCsl Ha YPOBHE
cpenHero o0miero o0pa3oBaHus CPeICTBAMH YUYEOHOTO MpeaMeTa « XUMUs», COJEepKaHUEe U
MMOCTPOSHHUE KOTOPOTO OIPEACIICHBI B IPOrpaMMe TI0 XUMHUHU € YI€TOM CIenu(PUKN HayKu
XUMUH, €€ 3HaUYEHUS B MIO3HAHUH MPUPOIBl U B MATEPUAIBHOM JKU3HHU OOIIECTBA, a TAKXKE C
Y4ETOM OOIIUX IeJIeH ¥ MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccutickoit denepamuu.

XHUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B COBPEMEHHOM
UMBWIA3AIUY, B CO3JJaHUU HOBOM 0a3bl MaTepuaibHOU KyJabTypbl. OHA BHOCUT CBOM BKJIAJl B
(dhopMUpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHHS, B CO3/IJaHUE IIEIOCTHOTO
MIPEACTABICHHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI U YEJIOBEKA, KOTOPOE
(dbopMupyeTcsi B XMMHUH Ha OCHOBE TIOHUMaHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIET0 MHUPA,
OCO3HAHMS B3aMMOCBSI3M MEX/Y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU
00J1acTAMU MPUMEHCHHS.

TecHo B3aMMOEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHU CTajla HEOThbEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPY/ia U )KU3HU KaXKJ10T0
yyieHa oOuiectBa. CoBpeMEeHHasi XUMUS KaK HayKa cO3MJaTesIbHas, KaKk HayKa BBICOKUX
TEXHOJIOTUI HAlpaBJeHa Ha PELIECHUE I100aJIbHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHSA
YeJI0BEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MUIIEBOH, IKOJIOTHYECKOI 0€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBUY ¢ 00IIMMU 1ENAMU U IPUHIIUIIAMU CPEIHET0 00Iero oopa3oBaHus
coznepkanue npeamera «Xumus» (10-11-e kimaccel, 0a30BbIi yPOBEHb H3YUCHHS)
OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIMXCH,
HE00XO0IMMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEITHOTO
BKJIFOYEHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHUS 00pa30BaHMsl B Pa3JIMUHbBIX 00JIACTSX, HE
CBA3aHHBIX HETIOCPECACTBCHHO C XUMUEH.

CocTaBiOmKUMHU IIpeIMeTa «XUMUs» SIBISIOTCS 0a30Bble Kypchl — «Opranndeckast XUMUs»
u «OO011ast 1 HeoOpraHM4ecKkas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX
SIBJSIFOTCSL OCHOBBI 0230BOM HAyKU: CHCTEMa 3HAHUH 110 HEOpPraHW4IecKoi Xxumuu (¢
BKJTFOYCHHEM 3HAaHHUU M3 00IIel XUMUH) H OpraHuueckoi xumun. GopMHUpOBaHUE TaHHOM
CUCTEMBI 3HAaHUH MPU U3yUYEHUU IIpeaMeTa 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOTr000pa3us BEeIeCTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepkaHust KypcoB — «Oprannueckast XuMus» 1 «O01ast 1 HeopraHHuuecKas
XUMHs» cOpPMUPOBAHA B MPOTrPaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOTO MOAX0/a K
M3YyYEHHI0 Y4eOHOTro MaTepHaia U 00ycIoBIeHa UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM
3HaHUH Ha OINPEJEIICHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4eCcKOi XUMHUHU
BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUH CTPOCHUS OPraHUYECKUX
COEIMHEHM, a TAK)KE€ HA YPOBHE CTEPEOXUMHUYECKUX U SJIEKTPOHHBIX IIPEACTABICHUM O
cTpoeHHH BellecTB. CBeeHHs 00 U3y4yaeMbIX B Kypce BEIIeCTBaX JAl0TCS B pa3BUTHH — OT
YTJIEBOOPO/IOB JI0 CIOKHBIX OMOJIOIMYECKH aKTUBHBIX COelMHEHHH. B Kypce oprannyeckoit
XUMHH NOJIY4al0T pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00I1IEro 00pa3oBaHus
NepBOHAYAIbHBIE IPEJICTABICHNS O XUMUYECKON CBSI3H, KIIACCU(PHUKAIIMOHHBIX MPU3HAKAX
BEIIECCTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIHH.



[Tox HOBBIM yTJIOM 3peHUS B MpeaMeTe «XUMHs» 0a30BOTO YPOBHS pacCMaTPUBAETCS
M3YYCHHBIN Ha YPOBHE OCHOBHOTO O0IIIero 00pa3oBaHUs TEOPETHUECKUN MaTepral U
(hakTOJIOTHUECKHUE CBEACHUS O BEIIECTBAX M XUMUUYECKOW peakinu. Tak, B YaCTHOCTH, B
Kypce «O0mmas 1 HeopraHudeckasi XUMHUsD 00y4JaronIuMCs PEJOCTaBISETCS] BO3SMOXHOCTh
0CO3HaTh 3HaYEHHE MEPUOIUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTHUECKHUX
MO3UIMH, TITy0XKe MOHATh HCTOPUUYECKOE U3MEHEHUE (PYHKIIUI 3TOT0 3aKOHA — OT
000061I1aroIIeH 10 00BACHSIONIEH U TPOTHO3UPYIOIIICH.

Enunas cucrema 3HaHUM O BaXKHEUIIMX BEUIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAaX U
MIPUMEHEHHUH, a TAK)KE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX
MpOoTeKaHus JonoyHseTcs B Kypcax 10-x u 11-x k1accoB ayieMeHTaMu COepKaHUS,
HUMEIOLIUMH KYJIbTYpPOJIOTUYECKUI U MPUKIAAHON XapakTep. DT 3HaHUS CIIOCOOCTBYIOT
MMOHMMAHHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PaCKphIBAIOT €€ POJib B
M03HABATEIBHON M MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHHIO
YBa)KCHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKCHUH XUMUH,
MIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
mpo0IeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICITUBATH NH(POPMAITUIO U IPUMECHSTH €€
JUTS TIOTIOJIHEHUS 3HAHUH, pEICHUSI MHTEJUIEKTYAJIbHBIX U SKCIIEPUMEHTAIbHBIX
HCCIIe0BATENbCKUX 3a1a4u. B nenom copepxanue yueOHOTO peaMeTa « XUMHUs» JTaHHOTO
YPOBHS M3y4EHHUsI OPUEHTUPOBAHO HA (HOPMHUPOBAHHE Y O0YUAIOIINXCS MUPOBO33PEHYECKOM
OCHOBBI JJIsl TOHUMaHUS PHIIOCOPCKUX UICH, TAKUX KaK: MAaTePHATLHOE STUHCTBO
HEOPraHMYECKOTO M OPraHUYEeCKOro MUpPa, 00YCIOBIEHHOCTh CBOIMCTB BEIIECTB UX COCTABOM
Y CTPOCHHEM, ITO3HABAEMOCTH IPUPOIHBIX SBJICHUN ITYTEM SKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYUI MEXKYy HOBBIMU (DAKTaAMH U TEOPETHUECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE
PO XMMHH B PEHICHUH SKOJIOTHYECKHX MPo0IeM, a Takxke mpodiieM cOepeReHus
SHEPIrEeTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pemienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATTU3ALMU O0YUJAIONTUXCSI IPUHSATHIC
MPOrPaMMO¥ IO XHMHH TTOJIXOJTBI K OMIPEICIICHUIO COACPKAHMS M IIOCTPOCHHS ITPEMETA
MpenycMaTpuBaT GOpMHUPOBAHHE YHHUBEPCATbHBIX YIEOHBIX NEHCTBHI, HMEIOIUX 0a30BO€
3HAYEHUE JIJIS PA3IIMIHBIX BUJIOB JCSITEILHOCTH: PEIICHUS TIPOOIIeM, IIONCKA, aHATN3a U
00paboTku nHGOpMaIUH, HEOOXOAUMBIX I TPHUOOPETEHUS OTbITa MPAKTUIECKON 1
HUCCIEN0BATENLCKON NEITEILHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUY XUMHUH.

B npakTuke npernoiaBaHusl XUMUU Kak Ha YpOBHE OCHOBHOT'O 001Iero 00pa3oBaHus, Tak U Ha
YPOBHE CpeJHEro o01iero 00pa3oBaHus, IpH ONPEAEICHUN COAEPKATEIBHOM
XapaKTEPUCTUKHU LEJIEH U3YYCHUS IIPEAMETA HANPABICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH
TPaJAULIMOHHO NpU3HAETCs (POPMUPOBAHUE OCHOB XUMUYECKOW HAyKH KaK 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUUECKOU EATEIbHOCTH YEIIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOAUYECKON TOYKH 3PEHUS TAKOU MOAXO0M K
ONPEIEICHUIO LIeJIEH U3YYCHUS IIPEAMETA SBIISICTCS BIIOJIHE ONPABIaHHBIM.

CoryiaCHO JaHHOM TOYKE 3PEHUS TNIABHBIMHE IEIIAMH U3yUYEeHHUS MpeaMera « XUMHUs» Ha
6azoBom ypoBHe (10—11-¢ KIacchl) ABASIOTCS:

e (OpMHUPOBAHHE CHCTEMBI XUMUYECKUX 3HAHUM KaK BOXKHEHUIIIEH COCTABIISIONMICH
€CTECTBEHHO-HAyYHO! KAPTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE
NOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHE S3bIKa HAYKH,
YCBOEHHE U TTOHHMaHHUE CYITHOCTH JOCTYIMHBIX 00001IeHuH MUPOBO33PEHUYECKOTO
Xapaxkrepa, 03HaKOMJICHUE C UICTOPUEN UX Pa3BUTHUA U CTAHOBJICHUS,

e (opMUpPOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIIECTB U XMMUUYECKHX PEaKLuil, HeOOXOAUMBIX JIJIsl IPHOOPETEHUsT yMEHHI
OPHUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUUYECKHUX SBJICHHM, UMEIOIIUX MECTO B
MPUPOAE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HH;



e Ppa3BUTHE YMCHHI M CITOCOOOB JICATSIBHOCTH, CBSI3aHHBIX C HAOIOJICHUEM U
00BSICHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOIIOICHIEM MPaBUI 0€30MaCHOTO
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, copeprkaTesnbHas XapaKTepUCTUKA LIeJIeH U 33/1a4 U3y4YCHUS IPEIMETa B
nporpaMMme o XUMUHM YTOYHEHA i CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMH
NPUOPHUTETAMH B CUCTEME CpeiHero obiiero oopasoBanus. CeroaHs B Iperno aBaHuyd XUMHA
B OOJIBLIICH CTEIICHU OTIACTCS MPEAIOYTCHIE IIPAKTUYECKO KOMIIOHEHTE CO/ICpIKaHHs
o0y4eHHs, OPHEHTUPOBAHHOMN Ha OJrOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM
OpraHu3aluH, BIAJICIONIEro He HA0OPOM 3HaHUl, @ PYHKIIMOHAIBHOW I'PAMOTHOCTBIO, TO
ecThb crioco0aMu 1 YMCHHAMHU AKTUBHOT'O IMMOJIYYCHHA 3HAHUU U NPpHUMCHCHUSA UX B peaﬂBHOﬁ
KU3HH ISl PELICHHs IPAKTHYECKUX 3a/1a4.

B cBs3m ¢ 3THM IIpU U3YUYCHUU IIPEAMETA «XHMU JOMHUHHPYIOLUIEC 3HAYCHUC npno6peTa10T
TaKue 1IN U 3aJa4H, KaK.

e ajanTanus 00y4aroLIMXCcs K YCIOBUSAM JTMHAMUYHO Pa3BUBAIOILETOCS MUPA,
(dbopMHEpOBaHNE UHTEILIEKTYAIBHO PA3BUTON JIMYHOCTH, TOTOBOH K
camM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYAlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHEM,;

e (opmHpoBaHHE Yy 00YYAIOMINXCS KITFOUCBBIX HABBIKOB (KIIFOYEBBIX KOMIICTCHIINH),
UMEIOIMX YHUBEPCAIbHOE 3HAUEHUE JUIS PA3JIMYHBIX BUIOB J1€ATEIbHOCTH!
perieHus npoOieM, oucka, aHanusa 1 00padoTku nHpopmanuu, He0OXOJUMBIX
JUIs IpUOOpETEHNs ONbITa IEATEIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B
MO3HAHUU XMMHH, a TAKXKE JJISI OLIEHKH C MMO3UIUHM DKOIOIrHYECKOi 0€301acHOCTH
XapakTepa BIHSHUS BEIECTB U XMMUYECKUX IPOLIECCOB Ha OPraHU3M YelloBeKa U
IPUPOJIHYIO CPENY;

e pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEHN 00yUaroIMXcs: CIIOCOOHOCTH CaMOCTOSITENILHO MMPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSIMH, UCTIOIb30BATh
COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUHU ISl TOMCKA U aHaIu3a y4eOHOU U
HAY4YHO-TIOMYJISIpPHONH HHPOPMALIMU XUMHUYECKOTO COJIepKaAHMS;

e (opMUpPOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILIEHHS], HAOII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IMMBI, B YaCTHOCTH, TP TUIAHUPOBAHUH M TPOBEICHUN XUMHUYECKOTO
HKCIIEPUMEHTA,

e BOCIHTaHUE y 0O0Oyyaromuxcs YOeKJEHHOCTH B TYMaHUCTHUECKON HalpaBIeHHOCTH
XMMHH, €€ BXXHOH pOJIM B pelICHUH TTI00ANBHBIX MPOOJIeM palliOHATbHOTO
MPUPOIONIOIB30BAHUS, TIOMIOJIHEHHUS IHEPTETUUECKUX PECYPCOB M COXPAHEHUS
IPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOUMOCTH OEpeXKHOT0 OTHOIICHUS K
IIPUPOJIE U CBOEMY 37I0POBBIO, a TAK)KE MPUOOPETEHUS OIbITa UCIIOJIb30BAHUS
MOJYYEHHBIX 3HAHUN JJIs1 IPUHATHSA TPAMOTHBIX PEIICHUH B CUTYalHsX,
CBSI3aHHBIX C XMMUYECKUMH SIBIICHUSIMH.

B yuebHOM mmane cpemanero odiero o0pa3oBaHus MpeaMeT « XUMHUS» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB PEeAMETHOM 001acTH «EcTeCTBeHHO-HAYYHBIE TPEMETHD.

OO11ee 9YnCiI0 9acoB, OTBEICHHBIX JIJI U3YUCHUS XUMHH, Ha 0a30BOM YPOBHE CPETHETO
obmrero oopaszoBanust cocranisier 136 yacor: B 10-m kiacce — 68 yacos (2 vaca B Hezlen0), B
11-m kiacce — 68 yacoB (2 yaca B HEJIEIIO).

JIJis peanmu3anuy mporpaMMbl HCITOJIB3YIOTCS YICOHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO
IIPU peaTn3alyy UMEIONIUX FOCYIapCTBEHHYIO aKKPEeIUTALNI0 00pa30BaTEbHBIX MPOTrPaMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOTO OOIIETO, CPEeIHEro 00IIero 00pa3oBaHus OPTaHU3aUIMH,



OCYILIECTBISIOUIMMHU 00pa30BaTEIbHYIO NEATENbHOCTh, MPUKa30M MUHIPOCBEIIEHUS OT
21.09.2022 Ne 858:

o Xumust, 10 knace/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A., AO
«M3natenscTBo "[IpocBenienue»;

e Xumus, 11 knace/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A., AO
«M3natenscTBo "[IpocBemienue”.

DNeKTpOHHBIE 00pa30BaTENBHBIC PECYPCHI, TONMYIICHHBIC K HCTIOJB30BAHUIO TIPH peaTU3aIiu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAIIO0 00pa30BaTebHBIX IPOrpaMM Ha4aIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CpeIHEero 00I1Iero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

e DIEKTPOHHBIN 00pa3oBaTenbHBIN pecype «Jlomamnue 3aganus. Cpemanee oo1iee
obpaszoBanue. Xumus», 10-11 xnace, AO «M3mparenscTBo "TIpocBenienue'y;

e Tpenaxep «O6mako 3HaHUN». Xumus. 10 kinacc, OO0 «Dwuszukon JIadby;

o Tpenaxep «Obnaxo 3Hanuit». Xumus. 11 kmacc, OO0 «Dusukon JIady.

HHaHpreMbIe PE3YyJabTATbl 0OCBOCHUSA yqeﬁﬂoro npeamerTa

JInuHOCTHBIE pe3yJIbTaThl

OI'OC COO ycranaBnMBaeT TpeOOBAHUA K pe3yJbTaTaM OCBOEHUS 00YJaIOIIUMHUCS
MPOrpaMM CPeAHEro o01ero oopa3zoBanust (JINYHOCTHBIM, METAPEIMETHBIM H
npeaMeTHbIM). HaydHo-MeToaruecKoi OCHOBOM /IS pa3pabOTKH IUTAHUPYEMBIX PE3Y/IbTaTOB
OCBOEHUS IPOrPaMM CPeTHETO 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-ESTEIbHOCTHBIN
MTOAXO.

B cootBeTcTBHE C CUCTCMHO-ACATCIbHOCTHBIM IMOAXO0JA0M B CTPYKTYPEC JIMYHOCTHBIX
PE3YIBbTATOB OCBOCHUS IIPEAMETA «XUMHS» Ha YPOBHE CpCAHLCTO 06IJ_ICFO O6pa30BaHI/ISI
BBIACJICHBI CIICAYIOIME COCTABJIAIOIIME:

e 0CO3HaHUE OOYYAIOIIMMUCS POCCUMCKOMN TPaXTaHCKON UACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOOIIPEIEICHUIO;

e HaJMYHe MOTHBALUHU K O0yUYEHHUIO;

e IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH IMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIUN 6a30BON HAyKH XUMUH,

e TOTOBHOCTb U CLIOCOOHOCTH OOYYAIOINXCSl PYKOBOACTBOBAThCS B CBOEH
JIEATEIbHOCTH [IEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAMM, IPUCYIIHMH LEJIOCTHON
cUCTeMe XUMHUYECKOro 00pa3oBaHus,

e HaJMYME MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh LIETHU U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIn4HOCTHEIE PE3YIbTATEI OCBOCHUA IPEAMETA «XuMus» JOCTUTAOTCA B €CIUHCTBEC yqe6H0171
Y BOCITUTATEIIBHOM JIEITETLHOCTH B COOTBETCTBUU C TYMAHHCTUYECKUMH,
COINMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU U €A IaMU pOCCHﬁCKOFO
rpaxAaHCKOro OGH.[GCTBa, NPUHATBIMU B OGH_ICCTBG HOpMaMH U IpaBUJIaMH1 ITOBCACHUAA,
CTIIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOTO
CTAHOBJICHUA JINYHOCTU 06yqa10m1/1x051.



JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPaxaroT CPOPMUPOBAHHOCTD
OIIbITA TIO3HABATENILHOW U MPAKTHYECKOM JeSITeIbHOCTH 00YUYaIOIIUXCs 110 peaTn3aliu
MIPUHSATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTHU:

l) IPaKIAHCKOI0 BOCIIMTAHUA

e OCO3HaHUS O0YYAIOUIMMHCS CBOMX KOHCTHUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPABOIOPALKY,

e IIPEJACTABIICHMS O COLMAIBHBIX HOPMax U MPaBUJIaX MEKINYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATETLHOCTH MIPH CO3/IaHUH YICOHBIX
IPOEKTOB, PELICHNHU Y4eOHBIX U II03HABATENIbHBIX 3a/1a4, BBIITOJIHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTU OHUMATh U PUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U apI'yMEHTBI
JPYTUX MpU aHATU3€ PA3IMYHBIX BHJIOB YU€OHOH 1S TENbHOCTH,

2) IATPUOTHYECKOTO BOCIIUTAHHUS

e I[EHHOCTHOI'O OTHOUICHUS K UCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO OT€YECTBEHHOU
XUMUU;

e YBa)XEHUS K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO
IIPUMEHEHHUs] XUMUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJIbTaT
JUINTEJIbHBIX HAOJIIOJ€HUH, KPOIIOTIIMBBIX HKCIIEPUMEHTAJIbHBIX TIOUCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB,;

e UHTEpeEca U M03HABATEIbHBIX MOTUBOB B IIOJYYE€HUH U MTOCIECAYIOLIEM aHAIU3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOW XHMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e HPABCTBCHHOT'O CO3HAHUs, STUYCCKOTO NOBEACHUA,

e CIOCOOHOCTH OIICHUBATH CUTyalluH, CBA3AHHBIC C XUMUYCCKHNMU SBJICHUAMU, U
MNPUHHUMATB OCO3HAHHBIC PCIICHHUA, OPUCHTUPYSACH HAa MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLCHHUBATH CBOC MOBCACHUC U IMOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C HO3I/II_II/II71
HPABCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHEC HOCHCI{CTBI/Iﬁ 3TUX MOCTYIKOB,

4) hopMupoOBaHUS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUs LIEHHOCTEHN 3I0POBOT0 U 0€30IMacHOro 00pasa KU3HU, HE0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U ICUXUUYECKOMY
3I0POBBIO;

e cOOrOIeHNUs MPaBUII OE30MIaCHOT0 OOpaIlleHus C BEIECTBAMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJOBOM NEATEIBHOCTH;

e TIOHMMAaHUS IIEHHOCTHU MPaBUI HHAWBUIYaTbHOTO M KOJUIEKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUSAX, YIPOKAIOIINX 30POBBIO M KU3HHU JTFOJICH;

e OCO3HAaHUS MOCJICACTBUN M HEMIPUSATHUS BPEIHBIX PUBbIUEK (YHOTpeOIeHUS
QIIKOTOJIs, HAPKOTUKOB, KypCHU);

5) Tpy/A0BOT0 BOCIUTAHUS:

e KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKOM IESITETbHOCTH,
0OIIECTBEHHO MMOJIC3HOM, TBOPYECKON M APYTUX BHIAX JESTCIBHOCTH;

e YCTAaHOBKH Ha aKTUBHOC Y4AaCTUC B PCIICHUU MMPAKTUYCCKUX 3aqa4q COHHaHBHOfI
HampaBJIeHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);



HWHTEpeca K MPaKTUICCKOMY H3yYeHHUIO TPO(eCcCuil pa3IndHoOro pojia, B TOM YHCIIC
HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHUH 110 XUMUHU,

YBaOXCHHSI K TPYJTY, JIIOJSM TPY/a U pe3ybTaTaM TPYJIOBOU JACSITEILHOCTH;
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIANBUAYAIBHON TPAEKTOPHH 00pa30BaHUs,
Oynymieit mpodeccuu U pean3anui COOCTBEHHBIX )KH3HECHHBIX IIAHOB ¢ YUETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U TOTPEOHOCTEH
oOmiecTBa;

6) 3K0J10rMYecKOro BOCIIUTAHUA:

9KOJIOTMUYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K IPUPOJIE, KAK UCTOUYHUKY
CYILECTBOBAHM KU3HU Ha 3eMIIE;

MOHUMAaHHMS TII00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIIeM, BIUSHUS
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE TPUPOAHON U COLUAIBHOM Cpepbl,
0CO3HAHMS HEOOXOAUMOCTH MCIIOJIb30BAHMSI JOCTH)KEHUN XUMHH IS PELICHUS
BOIIPOCOB PallMOHAJILHOTO NIPUPOAOIIOJIB30BAHNUS;

AKTUBHOT'O HENPHATHUS ACUCTBUM, IPUHOCAILUX BPE OKPYKAOLIEH IPUPOAHON
cpezie, yMEHUs POTrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOIMUECKHUE MTOCIEICTBUS
IIPEANPUHUMAEMBIX JEHCTBUN U NIPEAOTBPAILATh UX;

HaJIM4UsS Pa3BUTOTO SKOJOIMYECKOIO MBILUICHHS, YKOJIOTHUECKOM KYJIbTYpHI, OIbITa
JIEATEIbHOCTH KOJIOIMYECKOW HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU
B II03HABATEJIbHOW, KOMMYHMKATHBHOM U COLMAJIbHON MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTHBHO POTUBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) HIEHHOCTH HAYYHOI'O TIO3HAHMSI

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTHKH,;

MOHUMAaHHUS CTIeNU(UKA XUMUH KaK HAyKH, OCO3HAHMS €€ PO B JOPMUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIIUICHHUS, CO3/IaHUH TIJIOCTHOTO TIPEICTABICHHSI 00
OKpPYKaroIIeM MUpPE KaK O €IUHCTBE MPUPOJIbI U YeTIOBEKA, B O3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U pPellIeHuH NPoOIeM COXpaHEeHUs! IPUPOTHOTO
paBHOBECHS;

yOEXJIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJISI COBPEMEHHOM ITUBUIIU3ALINN B €€
T'YMaHHUCTUYECKOW HAMPABIEHHOCTH U BaYKHOW POJIM B CO3JJaHIH HOBOM 0a3bl
MaTepUATbHOU KYJIbTYPBI, PEIICHUH TI100aTbHBIX TPOOJIEM YCTOHYUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, IJHEPTE€TUUYECKOM, MUIIIEBON U IKOJIOTUYECKOM
0€30MacHOCTH, B pa3BUTUN MEAUIIMHBI, 00ECTIEYeHUH YCIIOBUH YCIIEIIHOTO TpyZa U
HKOJIOTMYECKU KOM(MOPTHOM KU3HU KaXKIOTO YiieHa OOIIecTBa;
eCTeCTBeHHO-Hay‘-IHOI\/'I T’paMOTHOCTI/I: IMIOHUMaHUWs CYIIITHOCTH METOJ0B ITO3HAHUA,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIh30BaTh MOTyYaeMble
3HAHUS JUI aHaIu3a U 0ObSICHEHUS SBJICHUI OKpY’KaIOILEro Mupa u
MPOUCXOSAIINX B HEM U3MEHEHHM, YMEHHUS JIeNaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBEC HaY4YHBIX q)aKTOB U UMCIOIHUXCA JAaHHBIX C TCJIBIO ITOJTYUCHUA
JIOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSTEIHHO HUCIOJIb30BaTh XUMHYECKUE 3HAHUS JIS PEIICHUS
mpo0JieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM IEITETFHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M caMO00pa30BaHMUIo,
K aKTUBHOMY IMOJTYYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C
YKU3HEHHBIMH MTOTPEOHOCTSIMU,

HWHTEpeca K 0COOCHHOCTSIM TPy/la B pa3InuHbIX cpepax nmpodeccrnoHambHOM
ACATCIIbHOCTH.



MeTanpenMeTHMe pe3ybTarTbl

MeranpenmMeTHbie pe3yIbTaThl OCBOCHHS y4eOHOTo npeamera « XUMHUs» Ha yPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIFOYAOT:

e 3HAYMMBbIE 17151 POPMUPOBAHUS MUPOBO33PECHUS 00YIAIOIINXCS
MEKIUCIMIUTHHAPHBIE (MEKIIPEIMETHBIC) O0IICHAYYHBIC TIOHSTHS, OTPAKAFOIIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHIEHU(PUKY METOI0B TTO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws, BELIECTBO, SHEPIUs, SBJICHNUE,
MPOLIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs1, UCCIICIOBAHUE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U [Ip.);

e yHHBEpCaJbHbIC yueOHbIC ACHCTBHS (T03HABATEIbHbBIC, KOMMYHUKATHBHBIE,
peryJsTHBHBIE), oOecreynBaroime GopMUpoBaHue HyHKIIMOHATLHON
TPAMOTHOCTH U COIMAIIBHOW KOMITETCHIIMH O0YYarOIINXCS;

e CrOCOOHOCTHh O0YYAIOIIMXCS UCTIOIB30BAaTh OCBOSHHBIE MEXKIUCIUTIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHbBIC JCHCTBUSA B
MIO3HABATEJIbHON U COIIMAIbHOW MPAKTHUKE.

MeranpeamMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUCOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU IEUCTBUAMMU.

OBJaieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU ACHCTBUAMM
1) 6a3oBbIe JOrHYecKHe AeCTBHUS:

e  CaMOCTOATENBHO (POPMYJIMPOBATh U AKTyaIU3UPOBATH IPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

e OMNPEIENATH LUEIH AEATEIBHOCTH, 3a/1aBasl IApaMEeTPbl U KPUTEPUHN UX JTOCTUKEHUS,
COOTHOCUTB PE3YJILTATHI AEATEIBHOCTH C IIOCTABIECHHBIMU LENIAMU,;

e HCIIOJB30BaTh P OCBOCHUU 3HAaHUH MPUEMBI JIOTHYCCKOT'O MBIIIJICHHUA — BBIACIATH
XapaKTepHBIE IPU3HAKU ITOHATUN U YCTAHABIMBATL UX B3aUMOCBS3b, UCIIOJIB30BATh
COOTBCTCTBYIOIIHEC MOHATHA IJIA 00BICHEHHUS OTACIBbHBIX q)aKTOB u ﬂBH@HHﬁ;

e BBIOMpaTh OCHOBaHMS U KPUTEPUU JJIS KIACCU(PHUKALIMU BEIIECTB M XUMUUYECKUX
peakuui;

e YCTAHABJIMBATbH IPUYMHHO-CICACTBEHHBIC CBA3U MEXKIY U3y4aEMbIMU SBICHUSAMU;

e CTPOUTH JIOTHYECKUE pacCyxieHus (MHIYKTHBHbIC, IeTYKTUBHBIC, 10 aHAJIOTHH),
BBIABIIATH 3aKOHOMEPHOCTU U ITPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSAX,
(GbOopMyIPOBATh BHIBOJIBI M 3aKJIFOUCHHS,

e IIPUMEHSATH B IIPOLECCE MIO3HAHUS UCIIOIb3YEMBIE B XMMUU CUMBOJIMYECKUE
(3HaKoBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICIIbHBIE MTPEACTABICHUS — XUMHUYCCKHI
3HaK (CHMBOI) JIeMeHTa, XUMUYecKas popMmyria, ypaBHEHHE XUMHUYECKOI peakuu
— [IpH pECIICHUU y‘Ie6HBIX IO3HAaBATCJIbHBIX U IMPAKTUYCCKUX 3a1a4, IPUMCHATH
Ha3BaHHBIC MOJICIbHBIC NIPEACTABICHUS UL BBISABICHUSA XapaKTEPHBIX IIPU3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

2) 0a30BbIe HCCIE0BATENbLCKHE IEHCTBHS

e BIJIaJIETh OCHOBAaMH METOJOB Hay4YHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHl;

e (opmynupoBaTh LM U 33/1a4H UCCIICAOBAHUS, UCIIOIB30BATh IOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA
MIO3HAHUS ¥ OCHOBBI 151 ()OPMHUPOBAHHUS TUIIOTE3HI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHIA;

e BJAJECTh HABBIKAMU CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHI HaOII0OJaTh 3a X0A0M Ipoliecca,



CaMOCTOSITEIIbHO ITPOTHO3UPOBATH €ro PE3yNbTat, PopMyIHpoBaThH 000OIICHUS 1
BBIBOJIbI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEN0BAaHNUs, COCTABIATh
000CHOBaHHBIN OTUET O MPOJICIAaHHON paboTe;

e TMPHOOpETATh OMBIT YYCHHUECKON UCCIIET0BATEIBCKON U MPOCKTHON JAESATEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTH U TOTOBHOCTD K CAMOCTOSITEIbHOMY MTOMCKY METO/I0B
pelIeHUs] IPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B MIO3HAHNUS;

3) paboTa ¢ uHpopMaIHeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(POpMaIUK (HAydHO-TIOMYIApHAS
JTUTEepaTypa XUMUYECKOTO COACPKAHMSI, CITPABOYHBIC TTOCOOUS, PECYPCHI
UHTEPHETA), aHATM3UPOBATh HHPOPMAIIMIO PA3IMYHBIX BHIOB U (hopm
MPEICTABJICHUS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U
HEIPOTHUBOPEYUBOCTD;

e (opMyIUPOBATH 3aMPOCH] ¥ MPUMEHATH Pa3INIHBIE METOBI TIPU MTOUCKE H 0TOOpPE
uH(popMaIii, HEOOXOAUMOM /JIsl BBIMOTHEHUS YY€OHBIX 3a7au ONpeAeIEHHOTO
THUIIA;

e TMpUOOpETaTh ONBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI M Pa3JINYHBIX TIOUCKOBBIX CHCTEM;

e CaMOCTOSATEIHHO BHIOMPATH ONTUMAIBHYIO (POPMY IMpeIcTaBICHHS HHPOPMALHH
(cxemsl, rpadHKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U JP.);

e HCIMOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MIPH pabOTE C XUMUYECKOM
uHOpMaIIKEH: MPUMEHATh MeKIpeAMeTHbIC (HU3HUeCKUe U MaTEeMaTHUECKHUE)
3HAKH U CUMBOJIBI, POpMyIIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

e HCIIOJIb30BATh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA

HaIJISIIHOCTH.

OBjaaaenue YHUBEPCAJIBHBIMUA KOMMYHUKATUBHBIMU JeHCTBUSIMM .

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKTaeMO TEMBbI B X0JI€ UaIora u/uim
JTUCKYCCHUH, BBICKA3bIBATh MU, (HOPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTCIIBHO BBITIOJTHCHUA npezmon(eHHoﬁ 3aJ1a4u,

e BBICTYNATH C IPE3CHTALINEH PE3yIbTATOB MO3HABATEIHHON JESTENbHOCTH,
HOHy“ICHHBIX CaMOCTOSTCIBHO UJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHU A
XUMHYECKOT0 HKCIIEPUMEHTa, TPAKTHUECKOM pabOoThI MO UCCIIEOBAHUIO CBOKCTB
M3y9aeMbIX BEIIECTB, peaTM3aIH YIeOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOJIBI
MO pe3yNbTaTaM MPOBEACHHBIX UCCIIEIOBAaHUH ITyTEM COTTIACOBAHMS MTO3UIIUN B
X0J1€ 00CYXIeHUsI 1 0OMEHa MHEHUSIMU.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJsiTUBHBIMHU AeHCTBUAMM

e CaMOCTOSATEIHHO MJIAHUPOBATH M OCYIIECTBIIATH CBOIO MTO3HABATEILHYIO
JESITSIIBHOCTD, ONIPEISIISIsl €€ 1eJIA U 33]]a9d, KOHTPOJIMPOBATh U TI0 Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MPeAaraeMblii anrOpuT™ JEHCTBUI MpU
BBITIOJITHEHUH YYEOHBIX U MCCIIEIOBATEILCKHUX 3a/1a4, BEIOMpaTh Haubosee
a¢(heKTUBHBIN CIOCOO WX PEIICHUS C yYETOM MOy4YeHHUsT HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

e OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH JEATETLHOCTH HAa OCHOBE CaMOaHAIM3a U
CaMOOIIEHKH.

HpeI[MeTHble pe3yJdbTarTbl

10-i kiaace



[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABIISIIOIICH eCTECTBEHHO-
HAYYHOI KapTHHBI MHpPA, POJIM XMMHUU B IIO3HAHHUU SIBJICHUH MPUPOJIBI, B
(hOpMUPOBAHUN MBINUICHHUS U KYJIBTYPHI JINYHOCTH, €€ (DYyHKIIMOHAIEHOM
IPaMOTHOCTH, HEOOXOAMMOM IS PEUICHUS TPAKTUICCKUX 3a/1a4 U DKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IPUPOAHOM Cpee;

BJIaJICHHE CUCTEMOW XMMHUYECKIX 3HAHHM, KOTOpasi BKJIFOYAET: OCHOBOIIOIATAOIINE
HOHATHUS (XMMHUYCCKHIA SJIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aTOMa, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKasl CBS3b, CTPYKTYpHAs
dopmyina (pa3BepHyTasi U COKpaIlleHHas1), MOJIb, MOJISIPHASI Macca, MOJIIPHBIN
00beM, YIIIEPOIHBIN CKeJeT, PYHKIMOHATIbHAS TPYIIa, PaluKai, U30MepHs,
U30MEpPBI, TOMOJIOTUYECKUNA PsIIl, TOMOJIOTH, YTIEBOAOPOIBI, KUCIOPO U
a30TCoIepIKaIlne COSAMHEHUS, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS); TEOPUH U 3aKOHBI (TEOpHsi CTPOCHHUS
oprannyeckux BeriecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHsI MAaCChl BELIECTRB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS,
JIeKAIIMEe B OCHOBE TIOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX
SIBTICHUH, (PaKTOJIOTMYECKHIE CBEACHHUS O CBOWCTBAX, COCTABE, MOJIYYCHUH U
0€30I1aCHOM HCITIOJIb30BAaHHH BaKHEUIIIMX OPraHHMUYECKUX BEIICCTB B OBITY U
NPaKTUYECKOH IEATEIIbHOCTH YEIIOBEKa,

C(OPMHPOBAHHOCTh YMEHUH BBISBIISITH XapaKTEPHbIC MPU3HAKHU TIOHSATHI,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCTIOIB30BATh COOTBETCTBYIOIINE MOHATHUS TIPU
OINKCaHWH COCTaBa, CTPOCHHUS U MPEBPANICHUN OPraHMYECKUX COCTUHCHUM;
c(OPMHPOBAHHOCTH YMEHHH NCIIOIB30BATH XUMUYECKYIO CUMBOJIUKY TSI
COCTaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHO#)
(dhopMyJT OpraHMYECKUX BEIIECTB U YPAaBHEHUN XUMUYCCKUX PEAKITUH,
W3TOTABIMBATh MOJIEIH MOJIEKYJ OPraHUYEeCKUX BEIECTB A MILTIOCTPALUU UX
XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHHS;
c(hOpMHUPOBAHHOCTh YMEHUH YCTAaHABIUBATH MPUHAIIEIKHOCTh U3YUEHHBIX
OpPTraHUYeCKHX BEIECTB MO UX COCTABY U CTPOEHUIO K OINPEIeIIEHHOMY
Kiaccy/rpyrire coequHeHHH (YraeBoI0PO/Ibl, KHCIOPOA U a30TCOACPKAIINES
COC/IMHCHUS!, BHICOKOMOJICKYJISIPHBIC COSIMHEHHUS), 1aBaTh UM Ha3BaHHSI 10
cucremaruueckoit Homenkinatype (IUPAC), a Takke NpuBOJUTH TPUBHATIBHbBIC
Ha3BaHUS OT/ICIBHBIX OPraHMYECKUX BEUIECTB (ITUIJICH, MPOIMUJICH, alleTUIICH,
ATUJICHTIIMKOJb, THLEPHH, (eHo, hopMaIbAeTHl, aleTalbIeTul, MypaBbUHas
KHCJIOTA, YKCYCHAsI KHCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPHHOBASI KHCIIOTA, TIIFOK034a,
bpykTO3a, KpaxmaJ, Ie/UTI0I03a, TIIUIHH);
c(OPMHUPOBAHHOCTh YMEHUS ONPEACIIATH BUIBI XHMHUECKOHN CBSI3U B OPTaHMYCCKHUX
coeqiMHeHUsX (OJJMHAPHBIC U KPATHBIC);
c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKECHUS TECOPUHU CTPOCHHUS
oprannueckux Bemects A.M. byTiepoBa s 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS, 3aKOH COXPAHEHUS MacChl BEIIECTB,;
c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOEHUE, (PU3NUECKHE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTENEH pa3IMUHBIX KIACCOB
OpPraHUYeCKUX BelecTB (MEeTaH, 3TaH, dTUJICH, IPONUJICH, alleTUIIeH, OyraaueH-1,3,
MeTIIOyTaaueH-1,3, 6eH30J1, METaHOJI, dTAHOJ, STHJICHTJINKOJIb, TIIAIEPHH, (DEHOT,
areTalbIeT U/, MypaBbUHAs M YKCYCHAsl KUCJIOTHI, TIIIOKO3a, Kpaxmall, [eJITII03a,
AMHUHOYKCYCHasi KUCIIOTA), HJUTFOCTPHPOBATh TCHETHUYECKYIO CBS3b MKy HUMH
YpaBHEHUSMH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU C HCTIOTh30BAHHEM
CTPYKTYPHBIX (hOpMYII;
c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKH YTIIEBOJIOPOAHOTO CHIPhS
(uedTh, IPUPOIHBIN ra3, yrob), CIOCOObI HX MEPEPaAOOTKH M MPAKTHYICCKOE
pUMEHEHHE TPOIYKTOB NepepadoTKy;



e CcpOPMUPOBAHHOCTH YMEHHUI MPOBOIUTH BBIUYUCICHUS [10 XUMUYECKUM YPaBHEHHUSIM
(Macchl, 00beMa, KOJIMYECTBA HCXOTHOTO BEIIECTBA UK MPOAYKTA PEAKIHH 10
M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIN
IPOJIyKTOB PEaKIUH);

e Cc(pOPMUPOBAHHOCTHb YMEHHI BIaJIETh CHUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX
HAay4YHOTO [MO3HAHHUSI, UCIIOJIb3YEMbBIX B XUMHH IIPU U3YYEHHUH BELIECTB U
XMUMHYCCKUX sBJICHU (HAOII0IeHHE, U3MEPEHHE, SKCIICPUMEHT, MOJICTHPOBAHHKE),
HCIIOJIb30BAaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJIS1 IPUHATUS PELIEHUNA B
KOHKPETHBIX )KM3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMU U UX
IIPUMEHEHUEM;

e c(hOpMUPOBAHHOCTh YMEHUH COOJIIOATH MTPABUIIA MOJIB30BAHUS XUMUYECKON
MOCyAOH U J1abopaTOpHBIM 000PYAOBAaHUEM, a TAKXKE MTpaBHiia 00palleHus ¢
BEIIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSAMH IO BBIITOJHEHHIO TaOOPaTOPHBIX
XUMUYECKUX ONBITOB;

e CcOPMUPOBAHHOCTH YMEHUH IJIAHUPOBATH U BBIIIOJHATH XUMHYECKHUNA SKCIIEPHUMEHT
(mpeBpaliieHust OpraHMYECKUX BEIIECTB TP HATPEBAHUH, MOJyUYECHHE dTUIICHA U
M3Yy4YEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHUYECKUX BELIECTB,
JICHATypaIyst OeJIKOB NPU HAPEBAHUH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C MpaBUJIaMH TEXHUKU O€30MaCHOCTH MPU OOPAILEHUH C BELLIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM, MTPEACTABIAThH PE3YIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (JOpME 3aMMCH YPAaBHEHHU COOTBETCTBYIOIIUX PEAKIIUN 1
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

e CPOPMUPOBAHHOCTh YMEHUH KPUTUYCCKH aHATU3UPOBATh XUMUIECKYIO
UH(OPMAIIHIO, TOJTyYaeMYI0 U3 Pa3HbIX HCTOYHHKOB (CpeaCcTBAa MaCCOBOM
uHGOPMALIUH, HHTEPHET U JIP.);

e CcpOPMUPOBAHHOCTHh YMEHHUI COOJIIOIaTh IPABHIIA YKOJIOTUYECKH 11eJIeCO00pa3HOTO
MOBEJICHUA B OBITY M TPYAOBOH JESTEIHLHOCTH B LENISAX COXPAHEHUS CBOETO
310POBBS U OKPYXKAIOLLEH IPUPOIHOM CPENIbl, 0CO3HABATH OIIACHOCTH BO3ACUCTBUSA
Ha )KUBBIE OPTaHU3MBI ONPEJEICHHBIX OPraHUYECKUX BELIECTB, IOHUMAasi CMBICI
nokazarens [1JIK, mosicHsITh Ha mpuMepax crocoObl yMEHbBIIICHUS U
IIPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

e 117151 OOYUAIOUIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3[TOPOBBSI: YMEHUE
IPUMEHSTH 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AAaX MO3HAHMSI BEIIECTB U
XUMUYECKUX SIBIICHUH;

e IS CJICTIBIX U CJIA0OBUIALINX 00YYaIOIIUXCS: YMEHUE UCTIOIb30BaTh peIbepHO-
TOUCYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmy.

11-i kiaace
[IpenMeTHBIC pe3ynbTaThl OCBOCHHUA Kypca «O011as u HeopraHudeckasi XUMHUsD OTPaKakoT:

e c(hOpPMHUPOBAHHOCTD MPEACTABICHUN: O XUMHUECKONU COCTABJISIONICH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUPA, POJIK XUMUU B NMO3HAHUHU SIBJICHUI NPUPOBI, B
(GhOpMHUPOBAHUH MBIIUICHHUS U KYJIBTYPBI TUYHOCTH, €€ () YHKIIMOHATIbHON
IPaMOTHOCTH, HEOOXOAUMOM JJIsl peIICHUS MPAKTUYECKUX 3a/1a4 M SKOJOTHYECKH
000CHOBAHHOT'O OTHOIICHUSI K CBOEMY 37I0POBBIO M IIPUPOTHOM CPEJIE;

e BJAJCHUE CUCTEMON XMMHUECKUX 3HAHUHU, KOTOpask BKIOYAET: OCHOBOIIOIAratoIIne
MOHATHUS (XMMHUYECKHIA DIIEMEHT, aTOM, U30TOIl, S-, P-, 0- SIeKTpOHHBIEC OpOUTAITH
aTOMOB, OH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEeM, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHHUS, XAMHUYECKast CBsI3b (KOBAJIEHTHAs,
WOHHAs1, METAJUTMYECKAs!, BOJOPO/IHAS ), KPUCTAJUINYECKAsT PEIICTKA, THITBI
XUMHYECKHUX PEAKIU, paCTBOP, MNEKTPOIUTHI, HEAJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakilni, XMMHYICCKOE PAaBHOBECHE); TEOPUH H 3aKOHBI (Teopust
ANEKTPOIUTUYECKON AUCCOLManny, nepuoandeckuii 3akol .M. Menneneesa,



3aKOH COXPAaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUSI U PEBPALICHUSI SHEPTUH
NPU XUMUYECKUX PEAKIIHSIX ), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHNUS, JIEKAIIUE B OCHOBE TOHUMAHUS IPUIMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBIICHUH, ()AaKTOJIOTUYECCKUE CBEICHUS O CBOMCTBAX,
CoCTaBe, MOJy4YeHUHU U 0€30MaCHOM HCIOJIb30BAHUN BAKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISTH XapaKTepHble MPU3HAKU MOHSITUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOUIUE MTOHATHUS ITPU
ONMCAaHUU HEOPTraHWYECKUX BELIECTB U UX MPEBPALLECHUN;

c(hOpPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY JUISI
cocTaBJIeHUs (POPMYJI BEIIECTB M YPaBHEHHH XUMUYECKUX PEaKILUi,
cucremarryeckyto HomenkiaaTypy (IUPAC) u TpuBHaibHble Ha3BaHHUS OTAEIBHBIX
HEOpraHUYECKUX BellecTB (YrapHblil ra3, yrieKUCIbli ra3, aMMHaK, rameHast
U3BECTh, HETrallleHasi U3BECTh, MUTHEBAs COMA, IUPHUT H JP.);

c(hOpPMUPOBAHHOCTh YMEHUH OIPENETATh BAICHTHOCTD U CTETICHh OKUCIICHHS
XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOU
cBs3u (KOBaJICHTHAS, HIOHHAS, METAJTUYECKAst, BOJIOPOIHAS) B COCUHEHHSIX,, THIT
KPHUCTAJUTMIECKON PEIIETKH KOHKPETHOTO BellecTBa (aToMHast, MOJIEKYJIsIpHas,
WOHHAs1, METAJUTMYECKAs), XapaKTep CPeJibl B BOAHBIX PACTBOPAX HEOPraHHMYCCKHX
COEJIMHEHUII,

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIIC)KHOCTH HEOPTAHUICCKUX
BEILIECTB 110 X COCTaBy K OINpEACICHHOMY KiacCy/TpyIie coeiuHeHni (pocThie
BEIIECTBA — METAJUTBI M1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUSI, KUCIIOThI, aM()OTEPHBIC
THIPOKCH/IBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHUH PAaCKPBIBATh CMBICIT TIEpHOANYECKOTo 3akoHa J[. 1.
MenneneeBa v IEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
IIPOrHOCTUYECKYIO (PyHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh FIEKTPOHHOE CTPOSHUE aTOMOB
XUMUYECKHX AieMeHTOB 1-4 nepuoaos [lepuogndeckoit CHCTEMbI XUMHUYECKHUX
snemenToB J[.M1. Meneneesa, UCTOIB3Yys OHATHS «S-, P-, 0- SIEKTPOHHBIE
opOUTaTINY, «IHEPTETUYECKUE YPOBHUY, OOBICHITH 3aKOHOMEPHOCTH N3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCAMHEHUH O MEPUOAaM U TPYIIaM
[Tepuoanueckoit cucrembl xumudecknx 3nemenToB .M. Meneneena,
cOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATD) OOIIME XUMHUYESCKUE
CBOMCTBA HEOPTaHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, TOATBEPKIATh
CYILIECTBOBaHUE T€HETUUECKOU CBSI3U MEK/y HEOPIraHMUYECKUMHU BEILIECTBAMM C
MMOMOUIBIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;
c(hOpPMHUPOBAHHOCTh YMEHUS KIAaCCH(PHUIIMPOBATH XUMUYECKUE PEAKIIUU IO
pa3IMYHBIM MPU3HAKaM (YKCIY U COCTaBY pEarupyroIinX BEIIECTB, TEILIOBOMY

s deKTy peakiuu, U3BMEHEHHUIO CTENEHEeW OKUCTICHHSI JIEMEHTOB, 00PaTUMOCTH
pEaKInK, yIaCcTHIO KaTaln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTABIATh YPABHEHHS pEaKIIUN PA3IMYHBIX THIIOB,
MIOJTHBIC ¥ COKPAIIICHHBIC YPABHEHUS PEAKIIU HOHHOTO OOMEHA, YIUTHIBAS
YCIIOBHSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT A0 KOHILIA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOUTH PEAKIINH, TIOITBEPIKTAFOIITIE
KaueCTBEHHBIN COCTaB Pa3IMYHBIX HEOPraHUYECKUX BEUIECTB, pPACIIO3HABAThH
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOINIME B BOJIHBIX PACTBOPaX HEOPTaHUUECKHIX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUi TOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca
3TUX pEeaKUuH;

c(hOpMHUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peaKkuyu OT Pa3InYHBIX (PAKTOPOB; XapaKTep CMEUICHHUS] XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3aencTus (mpuniun Jle [llatense);



e c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh XUMUYECKUE MPOLIECCHI, JISKALIHE B
OCHOBE IIPOMBIIIEHHOT'O IIOJyYEHUS! CEPHOM KUCIIOTHI, aMMHAaKa, a TAaKkKe
c(hOopMUPOBAHHOCTD MPECTABICHUN 00 OOIMX HAYYHBIX MPUHIIAIIAX U
HKOJIOTHUECKUX MPOOIEMax XUMHUIECKOTO ITPOU3BOJICTBA,;

e c(hOpMUPOBAHHOCTb YMEHUN IPOBOJUTH BBIUMCIICHUS C UCIIOIb30BAHUEM ITOHSTHUS
«MaccoBasi J0JIS BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOILIECHHUH ra30B Mpu
XMMHUYECKHX PEaKLUAX, MacChl BELIECTBA MIIM 00bEeMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILLECTBA, MACCE WIM 00BbEMY OJHOIO U3 YUYAaCTBYIOLIMX B PEAKLIUU
BEIIIECTB, TEIUIOBOIO AP PeKTa peakiii Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHUH;

e c(hOpMUPOBAHHOCTh YMEHUH COOJIIOATH MTPABUIIA MOJIB30BAHUS XUMUYECKON
HOCYJI0M 1 J1aGOpaTOPHBIM 00OPYZAOBAaHUEM, a TAK)KE MpaBUIla OOpAIIEHUs C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMH IO BBIITOJHEHHIO TaOOPaTOPHBIX
XMMHUYECKHX OIIBITOB,;

e c(hOpMUPOBAHHOCTH YMEHUI TUIAHUPOBATDH U BBIOTHATH XUMUYECKHHA SKCIICPUMEHT
(pa3inokeHne MepoOKCHIa BOJOPO/A B IPUCYTCTBHH KaTaln3aTopa, ONpe/Ie/iCHUe
CpeJibl PaCTBOPOB BEILIECTB C IIOMOILBbIO YHUBEPCAIBHOTO UHIUKATOPA, BIUSIHUE
pas3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLUH, peakMi HOHHOTO
00MeHa, KaueCTBEHHbIE peakliy Ha Cynb(ar-, KapOOHaAT- U XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHMSI, PELLICHUE YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMaM «MeTaibl» U
«Hemerauibl») B COOTBETCTBUU € TIPABUIIAMH TEXHUKU 0€30MaCHOCTHU TIPH
oOpallleHnH C BeLIeCTBaMU 1 Ja00paTOPHBIM 000py10BaHUEM, IPEICTABIATh
pe3yabTaThl XUMHUYECKOTO IKCIIEPUMEHTA B ()OPME 3aITUCH YpaBHEHHHA
COOTBETCTBYIOLMX peakuuil 1 GOpMyIUpOBaTh BHIBOJbBI HA OCHOBE 3TUX
pe3yJIbTaToB,;

e c(hOopMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIN3UPOBATH XUMHUECKYIO
UH(OPMAIIHIO, TTOJTy4aeMYI0 U3 pa3HbIX HCTOUYHHKOB (CpeaCcTBa MacCOBOM
KOMMYHHKAIMU, HHTEPHET U JIp.);

e C(pOPMUPOBAHHOCTb YMEHUI COOJIIO/IaTh IPABHIIA SKOJIOTUYECKH 11€JIeCO00pa3HOrO
MOBEJICHUS B OBITY M TPYAOBOM NEATEIHLHOCTH B LENAX COXPAHEHUS CBOETO
3/10pOBbS U OKPY>KaIOILEeH MPUPOIHOI cpesibl, 0CO3HABAThH OMACHOCTh BO3/IEHCTBUS
HAa JKUBBIE OPTaHNU3MBI ONPEAEIECHHBIX BEIIECTB, NOHUMas cMbIc nokazarens [1/1K,
HOSICHATh Ha IPUMEpax CIOCOObl YMEHbBILIEHUS U MPEIOTBPAIIECHUS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa,

e 1715 OOy4aIOUIMXCs ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHUE
OPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHU,

e JUIS CJEMBIX U cIa00BUIAMINX 00YYAIOUINXCS: YMEHHE UCII0Ib30BaTh peibedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins s 3anucu XumMuyeckux Gopmy.

Conepsxkanue yueOHOro npeamera

10-i kiacce

OPI'AHUYECKAS XUMHUA

Teopernyeckne 0OCHOBBI OPraHUYeCKOM XUMHHU

Hpe;[MeT OpFaHI/I‘IeCKOﬁ XHMHUHU. €€ BOSHUKHOBCHUC, pa3BI/ITI/I€ 1 3HAYCHUC

B [TOJIYUEHUHU HOBBIX BEILIECTB U MaTepHasioB. Teopusi CTpOCHUS OpraHUYECKUX COCIMHEHUM
A.M. bytiepoBa, ee OCHOBHBIC TTOJIOKeHUA. CTPYKTYpHBIE (DOPMYJIIBI OPraHUIECKUX



BCIIICCTB. FOMOJ’IOFI/IH, H30MCpHs. Xumudeckas CBSI3b B OpPraHNYCCKUX COCIUHCHHUAX —
OOVHAPHLIC 1 KPATHLIC CBA3H.

[IpencraBnenue o kaaccu(uKauy opraHMuecKux BemecTB. HoMeHkaTypa opraHn4eckux
COEIMHEHUH (CHCTEeMaTHUYeCKasl) U TPUBHAJIbHBIC HA3BAHUS BAKHEUIIINX MPEICTaBUTEIICH
KJIaCCOB OPraHUYECKHUX BEILECTB.

DKCIIEPUMEHTAILHBIC METO/IBI H3YYEHHsI BEIIECTB M MX MTPEBPAIICHHUI: 03HAKOMIICHUE C
oOpasiaMu OpraHnYecKuX BEIIECTB U MAaTepHalaMi Ha MX OCHOBE, MOJIETHPOBAHHE MOJIEKYJI
OpraHUYEeCKUX BEIIECTB, HAOIIOACHNE U ONIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBpaIlCHHIO OPraHMYECKUX BEIIECTB IMPU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U
rOpEHue).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHM psifi. MeTaH 1 3TaH — NpoCTeNmne
MPEICTABUTEIN aJIKAHOB: (PU3NYECKUE U XUMHUYCCKHE CBOICTBA (pEaKIiK 3aMEIICHUS 1
TOPEHUs), HaXOXK/ICHUE B TIPUPOJIC, MIOTYUYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psil. DTUIIEH U NMPONMIIEH — IpOcTeiline
HPEJICTABUTEIN AITKCHOB. (PU3NUECKHE U XUMUYECKHE CBOWCTBA (peaKiUu THIPUPOBaHH,
rajJoreHUpPOBaHMsI, TUAPATAIIMH, OKUCIICHHUS U TOJMMEPU3aIiK), TOJYYCHHE U IPUMCHCHHUE.

Anxaauensl: Oytaauen-1,3 u metundyranuen-1,3: ctpoenue, BaxHelIne XUMHUIECKHE
cBoMicTBa (peakius mojauMepu3anun). [loyueHre CHHTETHYECKOTO KayayKa 1 Pe3UHbI.

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHNA Psifl. ALIETHIICH — IPOCTEHIINI
HPE/ICTaBUTEIb aJIKMHOB. COCTaB, CTPOCHHE, (PU3NUECKUe U XUMUYECKHE CBOWCTBA (peaKinu
THPUPOBAHUS, TaJIOTCHUPOBAHMSI, THAPATAIMH, TOPCHUS), TIOyYCHHUE U IPUMCHEHHE.

Apensl. ben3on: cocras, cTpoenue, GU3MUECKUE M XMMUYECKIE CBOMCTBA (peakinuu
raJlOTeHUPOBaHMS M HUTPOBAHMS), TIOJydeHHE M pUMeHeHue. ToIyour: cocTas, CTpOCHHE,
bu3rUecKre U XMMUYECKHE CBOMCTBA (PEaKIMy raloreHUPOBAHUS M HUTPOBAHUS),
MOJIy4YeHUe U IpuMeHeHue. TOKCUYHOCTh apeHoB. I 'eHeTnueckas CBsA3b MEXKIY
YIJIEBOIOPOAAMH, IPUHAIEKAIIUMU K Pa3IUYHBIM KJIACCAM.

[TpupoHbIe HCTOYHHUKY YTIEBOAOPOAOB. [IpupoaHblii ra3 v nonyTHele HEQTIHbBIE Ta3bl.
Hedtb u ee npoucxoxaenue. CrnocoObl nepepaboTKu HEPTU: TEPETOHKA, KPEKUHT
(TepMmueckuii, KaTaTUTHYECKUIT), mUposn3. [IpoayKkThl nepepaboTKu HeTH, X TIPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosib U IPOAYKTHI €70 MepepadoTKH.

3KCH€pI/IMeHTaJ'II)HI)Ie MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: O3HAKOMJICHUE C
06p8.3]_IaMI/I IJ1aCTMAcCC, Kay4yKOB U PC3UHBI, KOJUJICKIIUU ((HC(I)TB» U «YTOIbY,
MOACIIMPOBAHUEC MOJICKYIT YITICBOAOPOJ0B U IraJIOTCHOIIPON3BOAHEBIX, ITIPOBEACHNEC
npaKanecxoﬁ pa6OTI>I: MOJIYYCHHC 3THJICHA U U3YUCHHUC CTO CBOMCTB.

PacueTHsle 3a1aun.
BbrunciieHus mo ypaBHEHHIO XUMUYECKOH peakimu (Maccel, 00beMa, KOJHYECTBAa HCXOIHOTO
BEIIeCTBA WU MPOAYKTa PEAKINH 110 U3BECTHBIM Macce, 00beMY, KOTMYECTBY OJTHOTO U3

MCXOJHBIX BEIIECTB MU MPOJTYKTOB PEAKIIUH).

Kuciopoacoaep:kauue opraHuyeckne coeTuHeHUst



[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOII U 3TaHOJI: CTPOEHUE, PU3NYECKHE U
XHUMHUYECKHE CBOMCTBA (peaKLII/II/I C aKTUBHBIMU MCTAJJIaMH, IaJIOTCHOBOJOPOJaMH, ropeHHe),
npuMeHeHnue. BogopoaHeie CBA3M MEX1Yy MOJIEKYJIaMu CUPTOB. JlelicTBue MeTaHoJa U
9TaHOJa Ha OpPraHU3M YeJIOBEKa.

MHoroaToMHEBIE CIIUPTHI. OTHIICHTJINKOJIb U TIMLECPHUH. CTPOCHHUE, (1)I/I3I/ILICCKI/IC u
XHUMHUYECKHE CBOMCTBA (B3aI/IMOI[€I>'ICTBI/Ie CO IICJIOYHBIMH MCTAJUIAMU, KAYCCTBCHHAA PCAKIIUA
Ha MHOI'OaTOMHBIC CHI/IpTBI). I[eﬁCTBHe Ha OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U
OTUIICHTJINKOJIA.

DeHOo: CTPOCHUE MOJIEKYIIBI, PU3NISCKUE B XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIIa.
[Ipumenenue denoma.

AHBHGI‘I/IHH 1 KCTOHBI. (DOpMaJIBIIeFI/II[, alCTalbACIUa. CTpOCHHUE, (1)I/ISI/I‘ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUS 1 BOCCTaAaHOBJICHHUA, KAYCCTBCHHBIC pCaKHI/II/I),
MOJIYUYCHHEC U TIPUMCHCHUC.

OMHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC KHCIOTH. MypaBbHHAS  YKCYCHASI KUCJIOTHI:
cTpoenue, GU3MYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIKE I Kacca KUCIIOT,
peakiust STepuUKaIKK), ToJTydeHHe U TpuMeHeHne. CTeapruHOBas U OJICHHOBAS KUCIIOTHI
KaK MPEJACTaBUTENH BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIIOT, NX MOIOIIee JIeHiCTBHE.

CrnoxHble 3(UpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MapONN3 CIOKHBIX 3(pHUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buonorudeckas poib KUPOB.

VriieBoabl: cocTas, Kitaccu(UKanus yrieBoaoB (MOHO-, IU- U TTOJIHcaxapusl). [ moko3a —
MPOCTEHINHI MOHOCaXapu/I: 0COOCHHOCTH CTPOCHUS MOJIEKYIIbI, (PU3UUECKHE U XUMUIECKUE
cBoiicTBa (B3aumozericteue ¢ ruapokcuaom meau(ll), okucieHrne aMMuagyHbBIM PacTBOPOM
okcuzna cepedpa(l), BocctaHoBIIeHHE, OPOKEHHUE TITFOKO3bI), HAXOXKICHHUE B IPHPOJIE,
npUMeHeHHe, Ouosorndeckas poib. ®orocunTe3. PpykTo3a Kak H30MEp TIFOKO3bI.

Kpaxmai u mieironosa Kak IpupoHble moauMepsl. CTpoeHHe Kpaxmaia U HeJUTI0I036I.
dusnueckre U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpOn3, KaYeCTBEHHAS PEaKIHsI C
Hozom).

DKCHeprUMEHTAIbHBIC METO/IbI M3Y4EHHsI BEIIECTB U MX MPEBPAICHUN: IPOBEICHHE,
HaOJII0/ICHNE U ONTMCAHUE JICMOHCTPAIIMOHHBIX ONBITOB. TOPEHUE CIIUPTOB, KAYECTBEHHBIC
pEaKIuy OTHOATOMHBIX CIUPTOB (OKMCIIeHHe 3TaHoa okcuaoM Meau(ll)), MHOroaToMHBIX
ciupToB (B3aumoeiicTBue rimneprna ¢ rugpokcunaom meau(ll)), anpaerunos (okucnenue
aMMHauYHBIM pacTBopoM okcuna cepedpa(l) u rumpokxcumom meau(ll), B3aumoaeiictBue
Kpaxmaja ¢ H0JIOM), POBECHUE MMPAKTUIECKOH PabOTHI: CBOMCTBA PacTBOPa YKCYCHOM
KHCJIOTHI.

PacueTHsie 3ama4n.

Brruncienus no YpaBHCHHIO XUMHUYECKOH pcakuuu (MaCCBI, OG’BCMa, KOJIMYECTBA UCXOAHOT'O
BCIICCTBA UJIKM IPOAYKTA pCAKIUHU 110 U3BCCTHBIM MACCE, O6’BeMy, KOJMYCCTBY OJJHOI'O 13
HUCXOJHBIX BCHICCTB UJIU ITPOAYKTOB pCaKLII/II/I).

A3OTCO,Z[Cp)KaH_II/IC OpraHn4C€CKUC COCIUHCHU.

AMMHOKHCIOTBI KaK aM(l)OTepHI)IC OpPraHN4YC€CKUEC COCIUHCHUA. dusnyeckue U XUMHUUECKIE

CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe TIIHIKHA). bruoornueckoe 3Ha4YeHUE aMUHOKHUCIIOT.
IlenTnael.



benku kak npupoaHbIE BEICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuuHas, BTopu4Has u
TpeTUYHas CTPYKTypa 0eaKkoB. XUMHUECKHUE CBOMCTBA OSIKOB: TUAPOIIH3, ICHATYPAIIHS,
KaueCTBEHHbIE PEAKIIMHN HA OEJIKH.

3KCHepI/IMeHTaJIbHBIe MCTOAbI U3YUYCHUS BCIICCTB U UX HpeBpaH_[eHI/IfI: Ha6JHOI[CHI/I€ n
OIMCaHKe JCMOHCTPAIIMOHHBIX OIBITOB. JICHATYpaIUs OCIKOB ITPH HATPEBAHUH, [IBETHBIC
peakuu OeIKOoB.

BLICOKOMOJ’[eKyJ'[ﬂpHLIe COCAMHCHUA

OcCHOBHBIE MOHATHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, CTEIICHb MTOJIMMEPU3AIUH, CPEIHSS MOJIEKysipHas macca. OCHOBHBIC
METObl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COCTMHEHHUH — TTOJIMMEpU3AIUs 1
MOJIMKOHIEHCAIIM.

3KCH€pI/IM€HTaJH)HI)Ie MCTOABI U3YUYCHUS BCUICCTB U UX HpCBp&lHICHHfI: O3HAaKOMJICHUEC C
o6pa3uaMH MNpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaYYYKOB.

MexcnpeleeTHHe CBA3H.

Peanuzanust MeXpeaIMETHBIX CBSI3€H P N3Y4eHUH oprannyeckoil xumun B 10-m kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
IIOHSATUH, SBIIAIOIIMXCA CUCTEMHBIMH JUISl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O
LUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHUSA: SBJICHUE, HAYUHBIN (PaKT, rTUIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHHTE3, KJIacCH(HUKAIUs, IIEPUOTNIHOCTE, HAOIIOACHHE, U3MEPCHHE, YKCIIEPUMEHT,
MOJEJIMPOBAHUE.

®duznka: MaTepusi, JHEPTusi, Macca, aToM, FIEKTPOH, MOJIEKYJA, SHEPTE€TUUECKUI YPOBEHD,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIEeCTBA, (DU3NYECKUE BEIIMUYNHBI

CANHUIBI UX U3MCPCHUA.

buonorus: knerka, opranusM, ouocgepa, oOMeH BelecTB B OpraHu3Me, GOTOCUHTES,
OMOJIOTUYECKN aKTUBHBIC BeLIeCTBa (OEJKH, YTIIEBOIbI, )KUPBI, GEPMEHTHI).

Feorpa(bm[: MHHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC UCKOIIACMBIC, TOIIJIIMBO, PECYPCHI.
TexHosorus: NuileBbIe MMPOAYKTBI, OCHOBBI PAlITUOHAJILHOTO IIUTAHWA, MOIOIIUC CPECACTBA,

JICKApCTBCHHBIC 1 KOCMCTHYCCKUEC ITpEIapaThbl, MAaTCPpUaJIbl U3 HCKYCCTBECHHBIX U
CHUHTCTUYCCKHUX BOJIOKOH.

11-# knace

OBIIAS U HEOPTAHUNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XUMHYECKHUH dJIeMEHT. ATOM. SIpo aTroma, U30TOMbl. DJIEeKTPOHHAsT 0007I0UKa.
DHepreTUyecKre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, 0-3JI€MEHTHI.

OcoOeHHOCTH pacnpeaeseHus 3JIEKTPOHOB 0 OpOUTANIIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeThIpeX NePUOIOB. DICKTPOHHASI KOH(PUTypalns aTOMOB.



[Tepuonuueckuii 3akoH u [lepuoandeckasi cuctrema XuMudeckux 3ynemeHToB /.M.
MenneneeBa. CBsi3b nepuoandeckoro 3akona u I[lepuoanyueckoil cUCTEMbl XUMUYECKUX
anemenToB J[.M. MenaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIIECTB 110 TPYIIaM U NepruojaM. 3HaY€HHUE MEPUOANYECKOr0 3aKOHA B PA3BUTUH HAYKHU.

CrtpoeHue BeliecTBa. XUMHUUCCKas CBSI3b. Buibl XUMHUECKON CBsI3U (KOBaJICHTHAs
HETIOJIIPHAS U TIOJIAPHAs, HOHHAS!, MeTAITMYeCKast). MexaHn3Mbl 00pa30BaHMsI KOBAJICHTHOM
XUMHUYECKOH CBsI3U (OOMEHHBIN M JOHOPHO-AKICITOPHBIN). BogopoaHas CBs3b.
BanentHocTh. DnekTpoorpunarenbHoCcTh. CTenenp okuciieHus. IOHbI: KaTHOHBI U AHHOHBI.

BemecrBa MOJIEKYIIIPHOI'O 1 HEMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH IIOCTOSHCTBA COCTaBa
BelecTBa. THIIBI KPpUCTATNIMYCCKUX PCUICTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT THUIIA
KpHCTaHHquCKOﬁ PELICTKH.

[TonsiTue o nucnepcHbIx cucteMax. ICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOPE.

KJ'IaCCI/I(bI/IKaI_II/IH HCOPIraHUYCCKUX COCﬂHHCHHﬁ. HOMGHKJ'IaTypa HCOPraHM4CCKHUX BCIICCTB.
I'enermueckas CBA3b HCOPraHNYCCKUX BCUICCTB, MMPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckas peakuus. Kiaccupukanys XMMHUECKUX peaklMii B HEOPraHMYECKOM U
OpPraHUYECKOM XUMUU. 3aKOH COXPAHEHUSI MacChl BEUIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALICHUS YHEPTUN TP XUMUYECKUX PEAKIMIX.

CKOpOCTh peakiiu, €e 3aBUCUMOCTh OT Pa3IudHbIX (hakTopoB. OOpaTHMbIE PEAKIIUH.
Xumuueckoe papHoBecre. DakTopsbl, BAUSIONIME HA COCTOSSHUE XMMUYECKOTO PaBHOBECHSI.
[Tpunnun Jle lartense.

DnexTponauTuueckas auccoruainus. CuibHbIe U cnadbie 3MeKTpoauTsl. Cpenia BOJHBIX
pacTBOPOB BEUIECTB: KHUCJIAsl, HEUTPaJIbHAs, IIEIOYHAS.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKkum.

DKCHepUMEHTaIbHbIE METO/IbI U3YUEHHUS BEIIECTB U X MPEBPAIICHUN: JEMOHCTPALIUS
a0 «llepuogndeckas cucremMa xuMmuueckux snemeHToB J[.M. MenneneeBay, usyueHue
MoOJIeTIel KpUCTaNIMYECKUX PEIIeTOK, HAaOII0JeHHEe U OTIHCaHNUe JeMOHCTPAIIMOHHBIX
71a00paTOPHBIX OMBITOB (pa3IoKeHHe MePOKCH A BOJIOPO/Ia B MPUCYTCTBUH KaTaIM3aTopa,
ONpeJIeJICHUE CPEJIbl pACTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIIBHOTO MHIUKATOPA,
peaKIu HOHHOTO 0OMEHa), IMPOBEICHHE MPAKTUYECKON paboThl «BIusHIE pa3InIHbIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKITUI.

PacueTHsie 3ama4n.

PacueTtsl o YpaBHCHUAM XUMHUYCCKUX peaxunﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC PACUCTHI,
PaCUYCThI C UCITOJIB30BAHUEM ITOHATHUA «MaCCOBast 10JIsA BEIICCTBa».

Heopranuueckass xumus
Hewmeramnsl. [Tonoxenue HemeTamuioB B [lepruoanyeckoil CUCTeEME XUMUYECKUX 3JIEMEHTOB

J.1. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBONCTBA HEMETAJLIOB.
Annorponust HeMeTayu10B (Ha mpuMepe KUCIiopoa, cepbl, hpocdopa u yriieposa).



XUMHUYECKUE CBOMCTBA BaXKHEHUIIIMX HEMETA/IOB (TaJloreHoB, cepsl, a30Ta, Gocdopa,
yrjiepoja ¥ KPEMHHUs) U UX COCTUHCHUHN (OKCHIOB, KHCIOPOICOACPIKAIIMX KUCIIOT,
BOJIOPOJIHBIX COCIUHCHHIA).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Merasisl. [lonoxenue meramios B [lepuoandeckoil cucremMe XUMUIECKUX dieMeHToB 1.1,
MenneneeBa. OcoOEHHOCTH CTPOSHMS AIEKTPOHHBIX 000JI04€K aTOMOB MeTailioB. O0mue
¢usnyeckne cBorcTBa MeTAIIOB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKHNA PsIJi HAPSHKSHUH
METaJIJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEUIIIMX METAIIOB (HATPHIA, KaIni, KaJIbIHi, MarHUH,
QIIOMUHUH, IIUHK, XPOM, XKeJI€30, ME/Ib) M X COETUHEHHUI.

O6H_II/IG CIIOCOOBI IIOJIYUYCHUSA METAJITIOB. HpI/IMCHCHI/Ie MCTaJJIOB B 6BITy N TCXHHUKE.

9KCHepI/IMCHTaJ'IbHBIe MCTObI U3YUCHUS BCHICCTB U UX HpeBpameHI/Iﬁ: HN3YUCHHUC KOJUICKITUU
«MeTaisel u CIIJIaBbI», 06pa311013 HEMCTAJJIOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4,
Ha6J'II-OI[CHI/Ie " OIMMCAaHUC JCMOHCTPAIMOHHBIX U Ha60paTOpHLIX OIIBITOB (BSaHMOHeﬁCTBHe
THAPOKCHU A aJIFOMUHUSA C paCTBOpaMU KHCIIOT U HIGJIO‘{eﬁ, KaUCCTBCHHBIC PCAKIIUU Ha
KaTUOHBI MeTaJ'IJ'IOB).

PacueTHbIe 3amaun.

Pacuersl Mmacchl BeliecTBa Wil 00beMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, pPacueThl Macchl (00beMa,
KOJINYECTBA BEIECTBA) IPOJAYKTOB PEAKIIUHU, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMuA ¥ KU3Hb

Ponp xumun B o0ecrieueHu KOJIOTHYECKO, YHEPTeTUUECKOM 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTHU MeIUIUHBI. [[OHSATHE 0 HAYyYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX
peaKuui.

[IpencraBienust 06 OOIMIKMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO TOMYyYEHUS BAKHEUIITUX
BEILIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAIIOB: BAXKHEHIIINE CTPOUTEIIBHBIE MaTEPUAIIBI,
KOHCTPYKILMOHHBIE MaTEPUaAIIbl, KPACKHU, CTEKJIO, KEPAMHKa, MATEPHUAJIbI JIs DJICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCcKHe U MUHEPAJIbHbIE y100pEHUS.

XuMus ¥ 3I0pOBbE YEIOBEKA: MMPaBUJIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPEMAPaTOB,
npaBujia 6€30MacHOTO MUCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TOBCETHEBHON KU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3yuyeHuu o0IIei 1 Heopranuyecko xumuu B 11-
M KJIacce OCYUIECTBIISIETCS Yepe3 HCI0JIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U TIOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJIS1 OTAENIbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJTU3,
CUHTE3, Ki1accuuKaIys, IepruoJuIHOCTh, HAOMIOICHNE, SKCIIEPUMEHT, MOJICIMPOBAHHE,
W3MEPCHHUE, SIBJICHUE.



dusnka: MaTepus, SHEprusl, Macca, aToM, MEKTPOH, POTOH, HEUTPOH, HOH, U30TOII,
PalMOaKTUBHOCTb, MOJIEKYJIA, JHEPTeTHUECKUI YPOBEHB, BEIIECTBO, T€NO, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: xierka, opraHusM, SKocucTema, bnocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMMHbI, 0OOMEH BEILECTB B OPraHU3ME.

Feorpa(bml: MMHHEPAJIBI, TOPHBIC ITOPOJbI, IIOJIE3HBIC HCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.
TexHoorusa. XUMHYSCKas IIPOMBIINIIICHHOCTE, MCTAJLIYPTHs, IIPOU3BOACTBO CTPOUTECIBHBIX
MaTCpuraiosB, CEIILCKOXO03IICTBEHHOE MIPOU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD,
(bapMaL[eBTI/I‘leCKaﬂ IMPOMBIINIJICHHOCTD, IMTPOU3BOACTBO KOCMETHUYCCKUX IIPECIIapaTos,

IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHUaAIOB, SJICKTPOHHAA IIPOMBIIIIICHHOCTD,
HaAHOTCXHOJIOI'HNH.

TemaTu4eckoe NJIAHUPOBAHUE

10-i1 kJ1ace

Haumenosa | KoJaunuecrBo 4acos

Ne | Hue
| DaekTpoHHbIe (HppPOBbIE)
| PASACAOB M Beer | KonTpoabn | [IpakTHYeC | oGpasopaTebHbIE pecypebl
| TeM 0 ble paGoThl | KHe padoThl
NPOrpaMMBbl

Pa3nea 1. TeopeTruyeckue 0CHOBbI OPraHU4eCKOM XUMHH

IIpenmer
OPraHUYECKO
U XUMHH.
Teopus

1. |crpoenus
1 |opranuuecku
X
COeTMHEHNN
AM.
byrneposa

bubanorexa POIII

— resh.edu.ru/subject/29/10/

Wroro mo pazmeny | 3

Pa3nen 2. YriaeBogopoabl

2 IIpenenvHble Bubnuorexa POIII —
1' YIJIEBOJOPO | 2 resh.edu.ru/subject/lesson/6151/start/
bl — AIKaHbI 149993/
2 EZHP CACIBH Tpenaxep «O06maKko 3HAHU Y.
) 6 1 Xumus. 10 knacc, OO0 «Pusukon
2 | yrmeBomopon a6y
Bl JIKEHBI,




aJKaguCHBI,

AJIKUHBI
DNEeKTPOHHBINH 00pa30BaTEIbHBIN
Apomaruuec
> | xue pecypc «JloManiHue 3a1aHus.
3' EBOLODO 2 Cpennee obmiee oOpazoBaHue.
ZIT AOPOA Xumusay, 10-11 kirace, AO
«M3natenscTBO "[IpocBemienue’»
IIpuponusie
UCTOYHUKU
2.
4 | Yrresonopor 3 1 <..>
OB U UX
nepepaboTka
Hroro mo pazaeny | 13

Paznen 3. Kucaoponocoaep:kanye opranndeckue coeTHHEeHUs

3. | CoupTsL.
1 |denon 3 S
ANLOETUIEL.
3 KapOonoBsie
" | KUCHOTEL 7 1 <..>
2
CnoKHbIE
3¢upbI
3.
3 YrieBoanl 3 1 <.>
Wroro no pazneny | 13

Paznen 4. A3oTcoaepikaime opraHudeckne coeIMHeHUs

AMUHBEL.
AMHUHOKHUCIIO
TbI. beaku

4.
1

Hroro no pazneny

3

Pazgen 5. BeicokomoJieKyJIsipHbIe COeIMHEHUsI

ITimacTtMmacchl.
Kayuyxu.
Bonokna

S.
1

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

11-i kiace

Ne
n/n

HauMenoBanue
pa3aesioB U TeM

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie

IIpakTH4eckue

DJIEKTPOHHBIE

(uudposrbie)
oOpa3oBaTe/ibHbIE




NPOrpamMMbl padoThI padoThI pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUH
Crpoenue
aTOMOB.
[Tepuonnueckuii
1.1 i’?;( OIfI{OHquCKa;I 3 bubmorexa POIL
' PHOA resh.edu.ru/subject/29/11/
cucremMa
XUMHYCCKHUX
anemenToB .M.
Menpeneena
ONEeKTPOHHBIN
o0pa3oBaTeNbHBbII pecypc
Crpoenue «/lomamnue 3amanus.
1o |BemecTBa. 4 Cpennee obmiee
"~ | MHoroobpa3zue oOpa3zoBaHue. XUMHD,
BELECTB 10-11 ximacc, AO
«31aTenbCTBO
"[IpocsermieHue"»
Tpenaxep «O0nako
13 XUMUYECKue 6 1 1 3HaHUIY. Xumus. 11
" | peakuuu kiace, OO0 «Du3nKoH
Jla6»
Hroro no paszneny 13
Pa3nen 2. Heopranuyeckasi Xumusi
2.1 | Meramisl 6 1 <..>
2.2 | Hemeramsr 9 1 1 <..>
CBs13b
o 5 | HEOPraHWHeCKuX | ,, < >
Y OPTaHUYECKUX
BEILIECTB
Hroro no paszneny 17
Paszgen 3. XuMus 4 :KM3Hb
3.1 | Xumus u xu3He |4 <..>
Hroro mo pazaeny 4
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 3

[MPOT'PAMME




