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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o X¥MuUHM Ha yPOBHE CpeIHETO 00IIero oOpa3oBaHus pa3paboTaHa HA OCHOBE
®denepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O06 o6pazoBannu B Poccuiickoii Denepanuny,
TpeOOBaHMI K pe3ynbTaTaM OCBOSHHUA (enepasibHONW 00pa30BaTEIbLHON MPOTPAMMEBI CPETHETO
obmero ob6pazoBanusi (POIl COO), npexacraBieHHblx B DenepalbHOM TOCYJIapCTBEHHOM
oOpazoBatensHoM crangapte COO, ¢ yuérom Konuenmumn npenonaBanus yueOHOTO mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit @enepainuu, peaau3yroImx
OCHOBHBIE 00pa3oBaTe/bHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXEHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepaunn Ha mnepuoa g0 2025 roma» (Pacmopsoxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOA0B K pa3paboTKe MPOrpaMMbl [0 XUMHH, K ONIPEEICHUIO 001 cTpaTeruu
00y4YeHHUsI, BOCIUTAHUS U PA3BUTUSI OOYYAIOIIUXCSA CPEJICTBAMU YU4€OHOIO MpeaMeTa « XUMUsD
st 10-11 kimaccoB Ha 6a30BOM ypOBHE cOocTaBWIIM KoHUENTyalbHble ojioxkeHuss GI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COJIepKaHUs, pe3yJbTaTOB 0Oy4eHHs U TpeOOBAaHUIN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMHUecKoe 0o0pa3oBaHUE, IMOJIYy4aeMO€ BBINYCKHUKaMH  0011eo0pa3oBaTebHON
OpraHu3alliM, SBIIIETCS HEOTHEMJIEMOM 4YacThl0 HX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIINM 3TAOM peajn3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IEHHOCTEHW, MPUCYIIMX IEITOCTHONM CHUCTEME XHMHUYECKOro o00pa3oBaHUsl. ITHU IIEHHOCTH
KacaloTCsl TTO3HAHUS 3aKOHOB TMPUPOJIbI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEKa, a TAKKE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO I IPUPOAHOU
cpeae. Peanusyercs xumuyeckoe oOpa3oBaHHE OOYYAIOIIMXCS HA YPOBHE CPEIHEro OOIIero
00pa3oBaHMs CPEJICTBAMH YUEOHOT0O IpeIMETa « XUMHUS», COAEPKaHUE U TOCTPOEHUE KOTOPOTO
ONpEe/ICJICHbl B MPOrpaMMe MO XUMHUHU C YYETOM CHElU(UKA HAYKU XUMHUM, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJIbl U B MAaTEPUAIBHOM >XKM3HMU OOIIECTBA, a TaKXkKe ¢ YYETOM OOIIMX Ieser u
OPUHIMIIOB, XapaKTEepPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpEJHEro oOLIero
obOpazoBanust B Poccuiickoit @exnepariuu.

XuMusl Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPAaeT 0COOYI0 POJib B COBPEMEHHOM
MBWIN3ALUK, B CO3JaHUM HOBOM 0a3bl MaTepuaibHOU KyJIbTyphl. OHa BHOCUT CBOM BKJIAJ B
(dbopMHpOBaHKE PALlMOHAIBHOTO HAYYHOTO MBIILIEHHUS, B CO3/IaHUE 1[EJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MUpE KakK O €IMHCTBE MPUPObI U UeJI0OBEKa, KOTOpoe (popMUpYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYKAIOUIEro MUPA, OCO3ZHAHUS B3aUMOCBS3U
MEXKIy CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MMPUMEHEHUS.

TecHO B3aMMOICHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XMMUSI CTajla HEOThEMIIEMOU
YacThI0 MUPOBOHN KYJIBTYpPbl, HEOOXOJIUMBIM YCIOBUEM YCIICIIHOTO TPyJa U KU3HU KaXKJIOTrO
yieHa ooOmectBa. CoBpeMeHHas XHMHUS KaK Hayka CO3UJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMW HallpaBlieHa Ha pelIeHUuEe TJ00aIbHBIX TMpo0JieM YCTOMYMBOIO pPa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, SJHEPTEeTUUECKOM, TUIIEBOM, DKOJIOTHYECKOM O€30MaCHOCTH U OXPaHbI
310POBBSI.

B cooTBercTBMU ¢ OOMMMHU ILEISIMH M TPUHLIMUIAMU CPEIHETro oO01iero obpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi YPOBEHb U3YUECHHS) OPUEHTUPOBAHO
IPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOYYaroIIUXCs, HEOOXOAUMYIO UM JJISt
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B KU3HL COIMYyMA,
MPOIOIKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMUA  TipeiMeTa «XUMHsS» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» 1 «O011ast 1 HEOPraHUYECKasi XUMHUSD), OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI 10 HEOPraHUYECKON XUMHUU (C BKIIIOUEHHEM
3HAHUN U3 OOIIEeW XMMHUHU) U OpraHndeckoi xumuu. opMUpOBaHHUE TAHHOW CHUCTEMbl 3HAHUU
Opy U3YYEHUHM NpeaMeTa O0eCrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3us
BEIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.



CtpykTypa coaepkanusi KypcoB — «Opranudeckas xumusi» u «OO0mas u Heopranudeckas
XUMHs» cHOPMUPOBAHA B MPOTrpamMMe MO0 XMMHUH Ha OCHOBE CHCTEMHOTO MOJAX0Ja K U3YYEHHIO
yu4eOHOro marepuana u OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEeeIEHHBIX TEOPETUUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BELIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHHUS OPraHUYECKUX COCAMHEHUH, a
TAaK)K€ HAa YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX INMPEJCTABICHUI O CTPOECHUU BEILIECTB.
Ceenmenusi 00 M3y4aeMmbIX B Kypce BEIIECTBax JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB JO
CJIOKHBIX OMOJOTMYECKH AKTUBHBIX COEIMHEHHN. B Kypce OpraHMYecKod XHMHH IOJy4aroT
pa3Butue cHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpPBOHAUYATIHHBIC
MPEICTaBICHUS O XUMHUECKOHN CBA3H, KIaCCU(DUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCIMOCTHU
CBOWCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yrJiOM 3peHUsl B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBAETCSA
U3YYCHHBII Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs TEOPETHUECKUNW MaTepuan u
(dakToNIOTUYECKNE CBEICHUS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1ast ¥ HeopraHuveckas XUMHUs» O0yUYaOIUMCS TIPEIOCTABIAETCS BOZMOXKHOCTh OCO3HATh
3HAYEHUE NEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJO0JIOTMYECKUX MO3ULUH,
IIy0)Xe MOHATh HCTOPUYECKOE M3MEHEHHE (YHKIMW 3TOr0 3aKOHa — OT o0oOmaromen 1o
O0OBACHSIONIEN U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUNA O BaXKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
noronHsAeTcss B Kypcax 10 m 11 kmaccoB aieMeHTaMu  COAECPX aHHS, HMMEIOIIUMHA
KyJbTYPOJIOTUYECKUH M MPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XHMHUHM C JPYTMMH HayKaMH, DPAacKpbIBalOT €€ pojb B IO3HABATEJIbHOH U
NPAKTUYECKON NIEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLIECCY
TBOpUYECTBAa B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XHUMHH, TIOMOTAIOT BBIITYCKHUKY
OpUEHTHUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3AHHBIX C XUMUEH,
KPUTUYECKHA OCMBICIIMBATh UH(OPMAIIMIO U TPUMEHSATH €€ ISl TOMOIHEHUS! 3HAHUM, pelIeHUs
MHTEJUIEKTYaJIbHBIX M AKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 337ad. B 1enom coaepxanue
y4eOHOro npeameTa « XUMHUsS» JAaHHOTO YPOBHS M3YUYEHUSI OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00yYaroIMXCsi MUPOBO33PEHYECKOM OCHOBBI JJIsI TOHUMaHUS (PUIocoPCKUX HIeH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPTAHUYECKOTO U OPraHUYECKOro MUPa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM M CTPOCHHUEM, TO3HABAEMOCTb IPUPOIHBIX SIBICHUH ITyTEM SKCIIEPUMEHTA
U PElICHHUs] MPOTUBOPEUUHA MEXKIYy HOBBIMH (PAKTaMH U TEOPETUUECKUMH MPEANOCHUIKAMHU,
OCO3HAHHUE POJU XMMHUH B PEIICHUH 3KOJIOTMUYECKUX MPOoOseM, a Takxke mpoliemM cOepexeHus
SHEPreTUYECKHUX PECYPCOB, CHIPhS, CO3AAHUS HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B niane perienus 3a1a4 BOCOUTaHUS, Pa3BUTHS U COLIMANIA3AIMN 00YYarOIIUXCSl IPUHSTHIE
OpOrpaMMoi MO XMMHHM MOAXOAbl K OMNPEIEICHUIO COAEpk aHUS M MOCTPOCHHS TMPEIMETa
IpeaycMaTpuBalOT (POPMUPOBAHUE YHUBEPCAJIbHBIX YYEOHBIX ACHCTBUH, MMEKOUUX 0a3oBoOe
3HAQUYEHHE MJIs PA3JIMYHBIX BHJIOB JIEATEIBHOCTH: pEIICHHUs] MNpoOsieM, MOUCKa, aHanu3a u
00paboTkun uH(OpMaNUMK, HEOOXOAUMBIX [JsI MPUOOPETEHUS ONbITa NPAKTUYECKON U
UCCJIeI0BATENBCKON JEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MO3HAHUM XUMUHU.

B npakTuke npenonaBaHusi XMMUU KaK HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, Tak U
Ha YPOBHE CPETHEro 00111ero 00pa3oBaHusl, IPU ONPEACICHUN COJIEPKATEIbHON XapaKTEPUCTUKU
Hesieil u3ydeHus: MpeAMeTa HalpaBiICeHUEM [EePBOCTENEHHON 3HAYUMOCTH TPAAUIIMOHHO
npu3Haérca (QOPMUPOBAHUE OCHOB XMMHUYECKOM HAyKM Kak 00JIacTh COBPEMEHHOTO
€CTECTBO3HAHHUA, TMPAKTUYECKON JESITEIbHOCTH 4YeJIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB
MHPOBOM KyJIbTypbl. C METOAUYECKONW TOYKHM 3PEHHUS TAKOM MOAXOJ K ONPEACICHUIO LENen
U3Y4YEeHUS IPEIMETa SABJISIETCS BIIOJIHE OMPABJAAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsl TJIaBHBIMHU LEISIMU M3y4Y€HHUs NpeaMera «XUMHs Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBasIFOTCS:

e (opMmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaXHEHUIIEH CcOCTaBIIsIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIKOUYEBBIEC IMOHSTHS,
byHIaMEeHTaJIbHbIE 3aKOHBI W TEOPUU XUMHUHU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE U
NOHMMAHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa,
O03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;



e (opmMupoBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKInii, HEOOXOAUMBIX JJII MIPUOOPETEHUSI YMEHH OPHUEHTHPOBATHCS B
MUpPE BEIIECTB M XUMUYECKUX SBJICHUH, UMEIOIINX MECTO B TIPUPOJIC, B TPAKTUUECKON U
MMOBCEHEBHOM JKHU3HMU;

® pa3BUTHE YMEHUH U CHOCOOOB [IE€ATENbHOCTH, CBSI3aHHBIX C HAONIOEHUEM U
OOBSCHCHHEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIIOJICHUEM TIpaBUi 0€30I1acHOTO
oOparIreHus ¢ BEIeCTBaMHu.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTUKA LIeJe U 3a/71a4 U3y4eHHUs MpeaMeTa B
mporpamMme o XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHU MTPHUOPUTETAMU
B CHCTeME cpemHero obmiero obpazoBanmsi. CeromHs B TPEMNOJaBaHWM XUMHH B OOJBIIEH
CTeMEeHH OTHAETCA TPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJepx aHus oOydeHus,
OpUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa OOIIE00pa30BaTEIbHOM OpraHHU3alluH,
BJIAJICIONIETO HE HAOOPOM 3HaHWA, a (HYHKIIMOHATIHLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTHBHOTO TOJYUYEHHUS 3HAHWN W MMPUMEHEHUS UX B PEATbHOU KU3HH ISl PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBi3m ¢ 3TMUM TNpu H3YYEHUH TIpeaAMeTa «XHUMHS» JTOMUHUPYIOIIEEC 3HAYCHUE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanTaius 00yJaromuxcs K yCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCs MUPa, POPMUPOBAHNE
MHTEIJICKTYyalTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIEHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HCHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U WX TIPUMCHCHHEM;

dbopMupoBaHUEe y OOyYalOIIUXCA KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTECHIINH),
UMEIOIINX YHUBEPCATHbHOE 3HAUCHUE TSI PA3IUYHBIX BUAOB JIEATEIBHOCTH: PEUICHUS IPooIieM,
MOMCKa, aHajmu3a U 00paboTku uH(OpMAIMHU, HEOOXOAMMBIX [Jii MNPUOOPETEHHUS OMbITa
JeSITEIbHOCTH, KOTOpasi 3aHUMAeT BAYKHOE MECTO B MO3HAHUU XMMHH, a TAK)KE IJS OICHKHU C
TO3UIINH SKOJIOTHUECKOI 0€30MacCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUECKHUX MPOIIECCOB
Ha OpPTaHW3M YeJIOBEKa U IPUPOJIHYIO CPEy;

pa3BUTHE TTO3HABATEIBLHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyJaroumxcsi: CrocoOHOCTH CaMOCTOSITENbHO NPHOOpETaTh HOBBIE 3HAHUS IO XUMHUU B
COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSIMH, UCTIOJIB30BaTh COBPEMEHHbBIE MH(OPMAIIOHHBIE
TEXHOJIOTHH JIsI IOMCKA U aHAIKM3a Y4eOHOW U HayYHO-TIOMYJIIPHOU HH(OPMAITUH XUMHYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YUYAIOIIUXCS ACCOIMATHBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOIOJaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, TP TUTAHUPOBAHUHU U TIPOBEICHUN XUMUYECKOTO IKCIICPUMECHTA;

BOCITUTAHWE Y 00YJaIOMNXCsl YOSKIEHHOCTH B TYMaHUCTUYECKON HAPABIICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEIICHUH IOOANBbHBIX MPOOJIEM PAlMOHAIBHOIO MPUPOIONOIb30BAHMS,
TIOTIOTHEHUS SHEPTreTUYECKNX PECYpPCOB M COXPAHEHHWs MPUPOIAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIEC M CBOEMY 3/I0POBBIO, a TAKKE MPHOOPETESHUS
OTIBITA MCIIOIB30BAHUS TIOJYICHHBIX 3HAHHK IS TIPUHSTHS TPAMOTHBIX PEIICHUIN B CHTYaIIUsX,
CBSI3aHHBIX C XUMHUYECCKUMU SBIICHUSIMH.

B ydeOHOM mmaHe cpenHero oo0Iero oOpazoBaHus MpeaMET «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeAMETHON 00nacTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.

OO1ee 4nCiI0 4acoB, OTBEACHHBIX I M3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE CPETHETO
o011ero oopa3zoBanus, cocrabisieT 68 yacoB: B 10 kinacce — 34 yaca (1 gyac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hefent0).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHnueckoil XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUYCHHE B MOJTYYCHUHU
HOBBIX BEILIECTB U MAaTEpHUAIIOB. Teopus CTpOCHUS OpraHndecKux coequuennii A. M. bytiepoga,
e€ ocHOBHbIe TOJIOKEHUS. CTpPYKTYpHBbIE (OpPMYJIbI OpraHUYECKUX BelIecTB. ['omoiorus,
n3oMepusi. XMMHAYECKas CBsI3b B OPTaHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenre o0  KiIaccupUKaMM  OpraHUYECKUWX  BemlecTB. HomeHkiartypa
OpraHUYEeCKUX COEIUHEHUN (CUCTEMaTWYecKas) U TPUBUAIbHBIC Ha3BaHMS Ba)KHEHIIMX
NPEACTABUTEIIEH KIACCOB OPTaHUYECKUX BEUIECTB.

DKCIEpUMEHTAIbHBIE METOABI U3YUYEHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMJIEHUE C
oOpasliaMy OpraHMYECKUX BEIIEeCTB U MaTepuajiaMu Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYI
OpraHUYEeCKUX BEIIEeCTB, HAOMIOACHUE U OMNHCAHHE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPAIICHUIO OPTAaHUYECKHUX BEIIECTB MPU HArpeBaHUU (IUIaBJIEHHE, O0YTIIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOECHHUE, FOMOJIOTMYECKHN psAA. MeTaH W 3TaH — MNpoCTeHIIue
MPEACTABUTENN AJIKAaHOB: (M3MYECKUE W XUMHUYECKHE CBOWCTBA (pEaKIMU 3aMEICHUS U
rOpeHus), HaX0XJACHHUE B PUPOJIC, TTOTyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKHI PSAMl. DTUIIEH U MPOMUJIEH — IMPOCTEUIINE
MPEACTABUTENN AIKEHOB: (U3MUYECKHME U XMMHYECKHE CBOWCTBA (peakiuyd TUIPUPOBAHMUS,
raJIOrTeHUPOBAHUSI, TUAPATALIUU, OKUCIICHUS U TIOJIMMEPHU3AIINN ), TIOJIyYeHHE U PUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE
cBolcTBa (peakius nmouMmepusaium). [lomydeHne CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psAl. AUETUIeH —
MPOCTEUIINI MPEICTABUTEIh AIKUHOB: COCTaB, CTPOCHHE, (U3UUYECKUE U XUMHUUECKUE CBOWCTBA
(peakuu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THUApATAIMH, TOPEHUS), TOJIYYECHUE U
MIPUMEHEHUE.

Apenbl. beHzon: cocrtaB, ctpoeHue, (puMUYecKMe M XUMHUYECKHE CBOMCTBA (peakiuu
raJOreHUpPOBAHUS U HI/ITpOBaHI/Iﬂ) IIOJIyYEeHUE U INpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qu3zuueckue u xumuiecKkue ceotUCmea (peaKyuu 2an02eHupOsanus U HUMpO8anus), Noiydenue u
npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXAY YIJIE€BOJOPOJIaMH,
MPUHAJICKAIUMHA K Pa3IUYHBIM KIJIACCaM.

[IpupoaHbie UICTOYHUKU YTIIEBOAOPOAOB. [IpupoiHbIil Ta3 U NOMyTHBIE HEPTSHBIE Ta3bl.
Hedts u e€ mpoucxoxnenne. CnocoObl TmiepepabOTKu HedTU: TEPEeroHKa, KPEKUHT
(TepMHUYECKH, KAaTATUTUYECKUN ), TUpou3. [IpoaykTe mepepaboTku HeTH, WX MPUMEHEHHE B
MIPOMBITIUICHHOCTHU U B ObITY. KaMeHHBII yroJib ¥ IPOYKTHI €T0 MepepadOTKH.

OKCIepUMEHTAIbHbIE METOAbl U3YUYEHUSI BEIIECTB U MX MPEBPAILICHUN: 03HAKOMIICHUE C
oOpasiamMu 1mIacTMace, KayqykoB M pe3uHbI, KoJuteKinu «HedTb» 1 «YT0IIb», MOJIETUPOBAHHE
MOJICKYJI YTJIEBOJOPOJIOB U TaJOT€HONPOU3BOJIHBIX, MPOBEJACHHE MNPAKTHYECKON paOOTHI:
MOJYYEHHE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHWIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOIMYeCTBa
MCXOJTHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue oprannyeckue coelMHeHUs

[IpenenbHple OHOATOMHBIC CHUPTHL. METaHON W 3TAHON: CTPOCHHUE, (PU3UYECKUE H
XUMUYECKUE CBOMCTBA (pEaKIMU C aKTUBHBIMU METaJJIaMH, TAJIOT€HOBOAOPOAaMHU, TOPEHUE),
npuMeHeHue. Bonopoanbie CBA31 MEXKAY MOJIEKYJIaMU CIUPTOB. JleiicTBHE METaHOJIa U ATaHOJIA
HA OPraHU3M YEeJIOBEKA.

MHoroaToOMHBIE CHOUPTHL. ITUICHTIWKOIh W TJIMIEPUH: CTpOEHUE, (PU3NUECKUE W
XUMUYECKUE CBOMCTBA (B3aUMOJAECHCTBHUE CO IIETOYHBIMU METAJUIaMU, KaUeCTBEHHAs PEAKIUS
Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBHUEe HAa OpraHu3M uejioBeka. [IpuMeHeHue riaunepuHa u
ATUJICHTJINKOJIS.




@deHoJI: CTpOEHHE MOJIEKYJbl, (U3MYECKUEe M XUMUYECKUE CBOMCTBA. TOKCMYHOCTH
¢denona. [Ipumenenue denona.

Anpaerunbl U xemonwvl. DopMaliblleTH, aleTalbIETU: CTpOoeHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (pEaKIMM OKHUCICHHS M BOCCTAaHOBJICHMS, KAUECTBEHHBIC PEaKIUN),
MOJIyYeHHE U PUMEHEHHUE.

OnHOOCHOBHBIE MpeebHbIe KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHAsI KUCIIOTHI:
CTpoeHue, pU3ndecKkrue 1 XUMUYEeCKUEe CBOMCTBA (CBOMCTBA, OOIIHUE /ISl KJIacca KUCIIOT, PeaKius
sTepUUKALMK), TOIy4YeHUe U mnpuMeHeHue. CTeapyHOBAasT W OJICMHOBAs KHUCIOTHI Kak
IPEICTaBUTEINIM BBICIIUX KapOOHOBBIX KUCIOT. Mblla Kak COJIM BBICIIUX KAaPOOHOBBIX KHUCIIOT,
UX MOIOIIIee JIeHCTBHUE.

Crnoxxnble 3(Uphl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupst. ['uaponus xxupos. [Ipumenenue xxupoB. bruonorudeckast poib KUPOB.

VYrieBobl: cocTaB, KiaccuuUKalus yriieBoJoB (MOHO-, M- U moiucaxapuisl). [roko3a
— MPOCTEHIINI MOHOCAXapHa: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3MUYECKUE U XUMUUECKUE
cBoMcTBa (B3ammojeiicteue ¢ ruapokcugom meau(Il), okucieHne aMmMuadHbIM PaCTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXJIEHUE B MPUPOJIE,
npuMeHeHue, ouosnoruyeckas posib. @otocunres. OpykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemirono3a kak npupojHbie noiaumepbl. CTpoeHHe Kpaxmaia U LEeJUTFOJIO3bI.
duznyueckre U XUMUYECKUE CBOMCTBA KpaxMala (TUIPOJIn3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEHIECTB M HMX NPEBPAILCHUN: MPOBEICHHUE,
HaOJIIOZICHUE W OIKCAaHUE JEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE CIIMPTOB, KAa4€CTBEHHBIC
peakiMu OJAHOATOMHBIX CHUPTOB (OKHcIeHue dTaHojia okcuaoMm Menu(Il)), MHOroaTroMHBIX
cupToB (B3auMojeicTBue TiuiepuHa ¢ ruapokcugom menu(ll)), anpaerusoB (OKUCIEHHE
aMMHUa4YHBIM pacTBOopoM okcuaa cepebpa(l) u ruapoxcumom wmeau(ll), BzaumoneiicTBue
Kpaxmajga C HWOJIOM), MPOBEJECHHE MPAKTUUECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTHI.

Pacuérnbie 3a1aun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WA MIPOYKTOB PEAKIIUN).

A3zoTcozeprkalme OpraHi4ecKue COeTMHECHMUS.

AMUHOKHCIIOTBI Kak aM@oTepHble OpraHuyeckue coefauHeHus. @dusnyeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIIHIMHA). buojorudyeckoe 3HaAUYCHHE
aMUHOKHCIOT. [lenTuapl.

benku kak mpupoaHbIe BBICOKOMOJICKYJISpHBIE coenuHeHus. [lepBuduHasi, BTOpUYHas U
TPETUYHAsT CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OCJIKOB: THUIPOJIU3, JICHATYpAIHS,
KaueCTBEHHbBIC PEAKIIUU HA OCJIKH.

DOKCnepruMeHTAIbHBIE METO/bl M3YUYEHUS! BEIIECTB U UX MPEBpAIlCHUI: HAOIIOJeHNUE U
OMHCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATypanus OEIKOB NpH HarpeBaHWH, IIBETHHIC
peaKIu OEIKOB.

BbicokoMouieKkyJsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XWUMHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, TOJHMED,
CTPYKTYPHOE 3BEHO, CTCICHb MOJWMEPHU3AINH, CPEIHsA MoJieKyispHas macca. OCHOBHbBIC
METO/Ibl CHHTE3a BHICOKOMOJICKYJIIPHBIX COSTMHEHUHN — MOTMMEPU3AIUs U TTOJIMKOH ICHCAITHA.

DKCnepuMEeHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB U MX MPEBPAIICHHI: 03HAKOMJICHUE C
oOpasiiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MexXnpeaMETHBIX CBS3€l MPU U3yUYEHUU opraHnueckoil xumuu B 10 kinacce
OCYIIIECTBIISIETCSL Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTHH, TaK H
MOHSITUH, SBJISFOIINXCS CUCTEMHBIMH JUIsl OTAENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbBIE TOHATHS: SIBJICHHWE, HAy4YHBIH (akKT, TUIIOTE3a, 3aKOH,
TEeOpws, aHaIW3, CHUHTE3, KiIaccu(ukanus, TepUuOAUIHOCTh, HAOIONCHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE.

duznka: Matepus, YHEPTHUs, Macca, aTOM, JEKTPOH, MOJIEKYJIa, YHEPTETUIECKUIA YPOBEHb,
BEIIIECTBO, TEIO, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PHM3NUYECKUE BETMUMHBI U €IUHUIIBI
WX U3MEPEHUSI.



buonorus: knmerka, opranusm, Ouocdepa, oOMEH BeIIECTB B Opranusme, (OTOCHUHTES,
OMOJIOTHYECKU aKTUBHBIC BelIeCcTBa (OCTIKU, YIIICBOIBL, KUPBI, PEPMEHTHI).

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMaeMBbIe, TOTUTUBO, PECYPCHI.

TexHoIOTHSA: MUIIIEBBIC TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TTUTAHUS, MOIOIINE CPEJICTBA,
JICKapCTBCHHBIE W KOCMETHYECKHE TIperapaThl, MaTepualbl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XuMHuueckuii s1eMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTpOHHas 000J0YKa.
DHepreTUYeCKUe YPOBHH, TOyPOBHUA. ATOMHBIE OpOUTaly, S-, pP-, d- amemMeHThl. OCOOCHHOCTH
pacnpeesieHus: JIEKTPOHOB MO0 OpOUTAJISIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexkTpoHHAasi KOH(UTYypalus aTOMOB.

Ilepuomnueckuit 3axkoH u llepmognueckas cucrema xumudeckux diemeHtos [[. .
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA W llepuonnyueckoll CUCTEMBl XUMHUYECKUX
sanemeHnToB J[. 1. MeHneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX BEIIIECTB
10 TPyIIlaM U MeprojaM. 3HaYEHHE MEPUOJUYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBsA3b. BUAbl XUMHUYECKON CBSI3M (KOBaJIGHTHAs
HETOJISIpHAS U TOJIsIpHAs, MOHHAs, MEeTaJUTM4eckas). MexaHu3Mbl 00pa3oBaHusl KOBaJCHTHOM
XUMUYECKOU CBsi3U (OOMEHHBIN U JJOHOPHO-AaKIENTOpHbIHN ). BomopoaHas cBsizb. BaleHTHOCTS.
DIEKTPOOTPULATENBbHOCTh. CTENneHb OKUCIEHUs. IOHBI: KATHOHBI U aHUOHBI.

BemiecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THIMbl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKMU.

[TonsTue o nucnepcHbIX cucteMax. MIcTUHHBIE U KOJUIOWAHBIE pacTBOPBI. MaccoBas n0Jist
BEIIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHuit. HomeHkIaTypa HEOpPraHMYECKHX
BelecTB. ['eHeTnueckas CBS3b HEOPraHWUYECKUX BELIECTB, MPUHAIICKAIMX K Pa3IMYHBIM
KJ1accam.

Xumnueckas peakmus. Krmaccudukamnuss XMMUYECKHX pPEAKIUH B HEOPraHUYECKOW U
OpraHUYECKON XUMHUU. 3aKOH COXPAHEHHSI MaCChl BEILIECTB, 3aKOH COXPAHEHHUSI U MPEBPAICHUS
SHEPIUU NPU XUMUUYECKUX PEAKLIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. OOpaTUMBbIE PEaKIUU.
Xumuueckoe paBHOoBecue. DaKTOPBI, BIMSAIOIIAE HA COCTOSHUE XUMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [laTenbe.

Onextposutrueckas aucconuanus. CuibHble U cnadbie deKTposnThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KHUCIIas, HEUTpaJIbHAasl, IEIOYHAS.

OKUCANTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIepUMEHTaIbHBIE METOJIbl M3YUYEHHS BEIIECTB M WX MPEBPAIICHUI: TEMOHCTpAIIM
tabnun «llepuognueckas cucrema xummuueckux smeMeHToB [[. M. MeHneneeBa», n3ydeHue
MOJENIe KPHUCTALTUYECKUX PEMIETOK, HAONIOJCHUE W ONMUCAaHUE JEeMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (pPa3yIoKEHUE TMEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTald3aTopa,
ONPEAEIICHUE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHINKATOPA, PEAKIIUU
MOHHOTO OOMEHA), TPOBEJICHNUE MPAKTUYECKOW paboThl «BiusHME pa3nuuHbIX (PaKkTOpoOB Ha
CKOPOCTh XUMHUYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacuérel no ypaBHEHUAM XUMUYECKUX PEAKIIUI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
PacU€Thl C UCIIOIB30BAHUEM MOHITUSA «MACCOBAS JOJISI BEIIECTBAY.



Heoprannuyeckasi Xumus

Hemeranner. Ilonoxxenue HemerayoB B Ilepuoguueckorl cHUCTEME XUMHUYECKUX
sanementoB JI. M. MennaeneeBa U OCOOCHHOCTH CTPOCHHS aToMOB. DU3MUYECKHE CBONCTBA
HEMETAJIOB. AJUTOTPOIIHS HEMETAJUIOB (Ha MPUMEPE KUCI0poia, cephl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETA/UIOB (TaJIOT€HOB, cephl, a3oTa, (ocdopa,
yriiepojia ¥ KpeMHUS ) U UX COSTMHEHUH (OKCHI0B, KUCIOPOACOICPKAITUX KHCIIOT, BOJIOPOIHBIX
COCTMHEHUN).

[IprumMeHeHne BaXKHEUIIINX HEMETAIIOB U X COCAUHECHUH.

Mertasmbl. [Tonoxenune meramioB B [lepruoandyeckon cCuCTeMe XUMHUYECKUX DJIEMEHTOB /I,
N. MenneneeBa. OcOOEHHOCTH CTPOSHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O01ue
(dbusnyeckue cBoricTBa MeTaloB. CrutaBbl METAIIOB. DJIEKTPOXUMHYECCKUN PsJi HAPsHKECHUN
METAJLJIOB.

XHUMHUYECKHE CBOMCTBA BaKHEHIMX METAJUIOB (HATpUHM, Kajlul, KaJbI[UH, MarHuu,
ATIOMHHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U X COCTUHECHUM.

OG61ue crocoObl MoTyYeHus: MeTallIoB. [IpuMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCNEpUMEHTAIbHBICE METOAbl M3YYEHUS BEIIECTB M MX MPEBpALCHUN: H3y4YCHUE
KOJUIEKIIMU «MeTaibl M CIUIaBb», 0Opas3IoB HEMETAJIOB, PEIICHHE AKCIIEPUMEHTAIbHBIX
3a7a4, HaOMIOJACHHWE U ONHCaHWe JEeMOHCTPAllMOHHBIX U  JJA0OpPATOPHBIX  OIIBITOB
(B3auMoOeHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOPAMH KHCIOT M IIEJI0YeH, KaueCTBEHHBIC
peaKIuy Ha KaTHOHBI METAJLIOB).

PacuéTnrble 3amaun.

Pacuétel mMacchl BemiecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, PacdEThl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHA U KU3HDb

Ponp xumMuu B o6ecrieueHr 3KOJI0THYECKOM, SHEPTeTHUSCKOM U MUIIEBOM 0€3011aCHOCTH,
pa3BuThUM MeauluHbL. [loHATME O HAy4YHBIX METOJAaX MO3HAHUS BEIIECTB M XHUMHUYECKUX
pEaKIuu.

[IpencraBiernss 00 OOIMMX HAyYHBIX MPUHIMIAX IPOMBIIUICHHOTO IOJTyYCHHS
BaKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB M MaTEPHUATIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEPHUAIbI,
KOHCTPYKIIMOHHBIE MATEpPHUAIIbI, KPACKH, CTEKIIO, KEpAMUKA, MATEPHUAJIbl ISl BJICKTPOHUKH,
HaHOMAaTepHAJIbl, OpraHUYECKHE U MUHEPAJIbHBIC YI00pEHHUS.

XuMHSL U 3[0pPOBbE YEIOBEKA: TMPABWJIA MCIOJB30BAHUA JIEKAPCTBEHHBIX ITPENapaTos,
IpaBmJIa 0€30MMacHOTO MCITOIL30BaHUS MIPENapaToB OBITOBOM XMMHUH B IMIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MeXIpeAMETHBIX CBsI3eH MPU U3yUYeHUH OOIIEH U HEOPTaHUYECKOW XUMHH B
11 kmacce oCyIIeCTBISETCS Yepe3 UCTIOIb30BaHNE KaK 00X €CTECTBEHHO-HAYYHBIX TTOHITHH,
TAK U MOHATUMN, SIBIIIOIINAXCS CUCTEMHBIMHU ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
UAKJIA.

OOmme ecTeCTBeHHO-HAy4YHBbIC TOHSATHUS: HAy4YHBIM (AaKT, THUMOTE3a, 3aKOH, TEOpHS,
aHajgu3, CHHTe3, KIacCHU(UKAIMg, TMCPUOJUYHOCTh,  HAONIOACHHE,  OKCIICPHUMEHT,
MOJICJIMPOBAHUE, UBMEPEHUE, SIBJICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEMTPOH, WOH, H30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUYECKUI YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOe
COCTOSIHUE BeIlleCcTBa, ((U3NUSCKUE BETUIUHBI M CAUHUIIBI UX H3MEPCHHS, CKOPOCTb.

buonorus: kieTka, opraHm3M, SKOCHCTeMa, Owocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BHUTaMHUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUTUBO, PECYPCHI.

Texuomorus: XUMHYECKas MPOMBIIIEHHOCTb, METaJLUTypIus, MIPOU3BOJCTBO
CTPOUTEIIbHBIX MAaTEpPHUAJIOB, CEJILCKOXO3SIMCTBEHHOE MIPOU3BOJCTBO, MMUIEBas
MIPOMBIIIUICHHOCTh, (hapMaIeBTUYeCKasi MPOMBIILIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
npenapaToB, TPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEPUAIIOB, AIEKTPOHHAS ITPOMBILIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPE/ITHEI'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COQO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OO0YYaIOIIMMUCS
IIPOrpamMM CpeHEro 001Iero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM).
Hay4Ho-MeToanueckoil OCHOBOM Il pa3padOTKU IUIAHHPYEMBIX PE3YJIbTATOB OCBOCHHUS
IPOrpaMM CPeTHEro O0IIero 00pa30BaHus SBISETCS CUCTEMHO-EATEIbHOCTHBIN TTOIXO.

B COOTBETCTBUM C CHUCTEMHO-AEITEIBHOCTHBIM IMOAXOAOM B CTPYKTYPE JUYHOCTHBIX
pe3yNbTaTOB OCBOCHUS TMpeIMeTa «XUMHUS» Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHHs
BBIJICJICHBI CJIEIYIOLIME COCTABIISIIOLIUE:

OCO3HaHWE OOYYAIONIUMUCS POCCHICKON TPaXTaHCKON MACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Khe MOTUBALIMK K OOYYEHHIO;

L[E€JICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JINYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAAUIUMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTbh U CIIOCOOHOCTH 00YyYaromuxcsli pyKOBOJCTBOBAaTbCA B CBOEH AESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPHUCYUIUMHU LEIOCTHOM CHCTEME XHUMHUYECKOTO
oOpa3oBaHus;

HaJM4Khe MPABOCO3HAHUS SKOJOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTABUThH LIETU U
CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMera «XHMHsS» JOCTHIalOTCs B €IUHCTBE
y4eOHOM U BOCIUTATEIBHON JAESTENBHOCTH B COOTBETCTBHM C TYMaHHUCTHUYECKUMHU,
COLIMOKYJIbTYPHBIMHU, JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMM W HJACAJIAMH POCCUUCKOTO
IPaXKJAHCKOrO OOIIECTBA, MPUHATHIMA B OOIIECTBE HOPMaMU M MpaBUJIaMU TOBEJCHMS,
CIIOCOOCTBYIOLIMMU MPOIECCAM CAMONIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTU 00YyYarOLIUXCsl.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS IPEAMETA « XUMHUSD) OTPAXKaT CHOPMUPOBAHHOCTD
OMbITAa IMO3HABATENBHOW M NPAKTUYECKON JEATENBHOCTH OOYy4YaloIMXCAd MO peaau3aluu
MPUHSATHIX B 00ILIECTBE LIEHHOCTEN, B TOM YMCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHMA

OCO3HaHMUs 00yYarOUMMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEN, yBaXKEHUS
K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHHUS] O COLMAJIBHBIX HOPMax M MpaBUIaX MEXIUYHOCTHBIX OTHOIICHHUHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU I€ATEIHOCTH MTPU CO3aHUU YUEOHBIX TPOEKTOB,
pEelIeHNH YYEOHBIX U MO3HABATEIbHBIX 33124, BHIMOTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh M TMPUHUMATh MOTHBBI, HAMEPEHHs, JOTUKY M apryMEHTbI
JAPYTUX MPU aHAIKU3E PA3TUYHBIX BUIOB YUeOHOH AESTENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMA !

LIEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY M HAay4YHOMY HACIIEIUI0 OTEYECTBEHHOU
XUMUHU;

YBaXXEHUS K MPOLIECCY TBOPUYECTBA B OOJACTU TEOPUU M MPAKTHUUECKOTO MPUMEHEHUs
XUMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh PE3yJbTaT JUIMTENbHBIX HAOIOACHHM,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX MTOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeca W T[03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIAEAYIOIIEM aHalIu3e
uH(pOpMaIUK 0 MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTE€UECTBEHHONW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBaTh CHUTYyallud, CBSI3aHHbIE C XUMHYECKMMH SBJICHUSIMHU, U
IPUHUMAaTh OCO3HAHHBIC DPEILICHUs, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE IIOBEJICHUE M IIOCTYIKHM CBOMX TOBApHUIIEH € NO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUM 3TUX IIOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:



MOHMMAaHUA IIEHHOCTEH 310poBOro M Oe3omacHoro oOpa3a >KM3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY M IICUXUYECKOMY 370POBBIO;

COOIO/IeHNs TIPaBMJI OE30MaCHOTO OOpaIlleHUsI C BEIIECTBAMHU B OBITY, IMOBCEIHEBHON
YKUA3HU U B TPYJAOBOM AEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTH TMPaBWI WHIUBHUAYaJbHOTO U KOJUIEKTUBHOTO OE€30IM1acHOTO
TMOBEICHHS B CUTYaLHsX, YT POXKAIOIINX 310POBBIO U XKU3HHU JIOJCH;

OCO3HAHMS TOCJCACTBUI M HEMPHUSATUS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS AIKOTOJIA,
HapKOTUKOB, KYpEeHHS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON /eI TEIbHOCTH,
OOIIECTBEHHO NOJIE3HOW, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKHX 334a4 COLHATbHOU
HaIpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3YYEHHUIO MPOQeccuil pa3IMdHOTO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUH;

YBOXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHOM TpaeKTOpUU OOpa30BaHMUS,
Oynymieit npodeccuu u peanuzanuyu COOCTBEHHBIX )KU3HEHHBIX IIAHOB ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTMYECKH  LEJIECOOOpa3sHOr0  OTHOLIEHHWS K  HPUPOJE, KaK  HUCTOYHHUKY
CYILLIECTBOBAHMS KU3HU HA 3€MIIE;

MMOHUMAaHUS TI100AJIBHOTO XapaKTepa IKOJIOTUUECKUX MTPo0JIeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUAIIBHOM CPEbI;

OCO3HAHUSI HEOOXOIMMOCTH UCII0JIb30BAHUS IOCTUKEHUM XUMUU JJIs1 pELIEHUS BOITPOCOB
PAlMOHAIIBHOTO NPUPOAONOJIB30BAHHUS;

AKTUBHOTO HEMPHUATHUS NEHUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOIIEH MPUPOJHOM Cpele,
YMEHHUSI TPOTHO3UPOBATH HEOJArOMPUATHBIE YKOJIOTHUECKUE MOCIEICTBUS MPEITPUHUMAEMBIX
JNEUCTBUM U IPEAOTBPALLATH UX;

HAJIMYMS PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJIBTYPHI, OIbITA
JNEATEIbHOCTH HKOJIOTUYECKON HANpaBIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
MO3HABaTEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM MPAKTHUKE, CIOCOOHOCTH W YMEHUS
AKTUBHO ITPOTUBOCTOSITH UJE0JI0TUU XeMopoouu;

7) UEHHOCTU HAYYHOI'O MO3HAHMS:

c(OPMUPOBAHHOCTU MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHenu(PUKM XUMHUM KaK HayKd, OCO3HaHHUS €€ posin B (DOpMUpPOBAHUU
PAMOHAJIBHOTO  HAYYHOTO  MBILUIEHUS, CO3JaHUM IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpYXaIOIIEM MHUpPE KaK O E€IWHCTBE MPUPOALI M 4YEJIOBEKA, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JIeM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XUMHH JJIi COBPEMEHHOM IMBWIM3ALMMU: B €&
I'YMaHHCTHYECKOW HANpPaBJICHHOCTH M BaXXKHOW POJIM B CO3JJaHUU HOBOW 0a3bl MaTepUabHOU
KYJBTYPBI, PEIICHUH TJI00aTbHBIX TPOOJIEM YCTOHYHUBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKON, THUIIEBOM W IKOJIOTHYECKOW Oe30MacHOCTH, B Ppa3BUTHUM MEIMIIUHBI,
00€ecreyeHnn YCJIOBUM YCIEIIHOTO TpyAa W DKOJOTHYECKHM KOM(MOPTHOM >KM3HU KaXJA0ro
yjieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAHHUSl CYIIHOCTM METOJIOB TIO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTHU UCTIOIb30BATh MOTYyYaeMbIe 3HAHUS IS
aHaju3a U OOBSICHEHHUsI SIBJICHUM OKPYXKAIOUIEro MUpa U MPOUCXOAANIUX B HEM M3MEHEHUH,
yMEHUs JieflaTh 0O0OCHOBaHHBIE 3aKJIIOYEHHUSI HAa OCHOBE HAy4YHbIX (DAKTOB M HMMEIOIIMXCSA
JAHHBIX C LEJbIO MOJYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XHUMHUYECKHUE 3HAHUS [JISl pEeLIeHUs
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeCca K MNO3HAHUIO U UCCIEN0BATEIBCKON NESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XMMHM B COOTBETCTBUHM C IKU3HEHHBIMU
NOTPEOHOCTSIMU;



WHTEepeca K OCOOCHHOCTAM TpyAa B pPa3au4HbIX cdepax npodecCruoHaATbHON
NESTETHbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI Yy4e€OHOro mpeameTra «XUMHsS» Ha YpOBHE
CpelHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaUYMUMBbIE IS (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXIUCIUILTMHAPHBIC
(MexxnpenMeTHble) OOIIeHaAYYHbIE MOHATHS, OTPaKaroIIMe IeIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U clieluPUKy METOJ0B MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPrus, SBJIICHHE, MPOIECC, CUCTEMA, HAy4YHbIH (AKT, NPHUHIMIM, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeI0BaHNe, HAOIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

yHUBEpCalbHbIEe  Yy4eOHbIe  JeWcTBUS  (IIO3HABATENbHbIE,  KOMMYHUKATHBHBIE,
peryJsTUBHbBIE), o0ecreynBamye QopMUpOoBaHUE (DYHKIIMOHATBHON T'PaMOTHOCTH H
COIIMAJIbHON KOMITETEHIIMH 00YyYaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCHUILTHMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUSI U YHUBEpCAJIbHBbIC Y4eOHBbIC NEHCTBHS B IO3HABATEILHOW WU
COIIMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU YYEOHBIMU
MMO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JIEUCTBUSMM.

OBJiageHne YHUBEPCAJIbLHBIMYU YUeOHbIMH MMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaJIU3UPOBaTh MPoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh LEIU ACATEIbHOCTH, 3aJaBas MAapaMeTpbl U KPUTEPUU UX TOCTHKEHHS,
COOTHOCHUTBH PE3YJIbTAThI ICSITEIbHOCTH C IOCTABJIEHHBIMHU LIEJISIMHU;

MCIIOJB30BaTh MPU OCBOCHHM 3HAHUW NPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHbIE NPU3HAKKA TMOHATHM M YCTAHABIMBATH KX B3aUMOCBS3b, MCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATUSA JUIsl O0BSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BBHIOMPATh OCHOBAaHUS M KPUTEPUU I KIAacCU(PHUKAIMKA BEUIECTB U XUMHUUYECKHX
pEaKLNi;

YCTaHaBJIMBATh PUYNHHO-CIICJICTBEHHBIE CBSI3U MEXY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHIYKTUBHBIC, JIE€IYKTHBHBIE, [0 AaHAJOTUN),
BBISIBIIATh 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYITHUPOBATH
BBIBO/JIbI M 3aKJIIOUECHUS;

MPUMEHSTH B MPOIECCE MTO3HAHUS, UCTIONh3YEMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBBIC)
MOJIeNIA, TPEoOPa30BbIBATh MOJCIbHBIE NPEICTABICHUS — XMUMHYECKUN 3HaK (CHMBOJI)
aIeMeHTa, XuMudeckas popmysia, ypaBHCHHE XUMUYECKON peaKIui — P PEIICHUN YICOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a]1ay, IPUMEHSITh Ha3BaHHBIE MOJICJIbHBIE TPEACTABICHUS
JUTS1 BBISIBIICHUS] XapAKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BATEIbCKHUE IeliCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAyYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopMyIupOBaTh 1EAW M 3aJladyd  KCCIICIOBAHUS, WCIOJIb30BaTh ITOCTaBJICHHBIC U
CaMOCTOSTEIILHO CPOPMYIIUPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA TTO3HAHUS M OCHOBBI
TSt OPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IUIAHUPOBAHUSI U TPOBEJICHHUS YUYEHHUYECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBAaThH yMEHHUS  HaOMOJaTh 3a  XOJAOM  MpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 PE3yJbTar, (OPMYIHPOBATh OOOOIICHUS W BBHIBOIBI
OTHOCUTEJILHO JJOCTOBEPHOCTH PE3YIbTaTOB UCCIEOBAHUS, COCTABIIATh 000CHOBAHHBIN OTYET
0 MPOJIeTIaHHOM paboTe;

MpuoOpeTaTh OMBIT YYEHUYECKON HCCIIEeNOBATEILCKOW W TIPOCKTHOU JeATEIHHOCTH,
MPOSIBJISITE CITOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY TTOMCKY METOJOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMUYHbIX METOJA0B MTO3HAHMSI.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHUKAX wWHGOpManuy (HAYIHO-TIOMYJIpHAs
IUTEpaTypa XHMHYECKOTO COJNep)KaHMs, CIpaBOYHBIE TocoOus, pecypchl HHTepHera),



aHAIN3UPOBATh WH(YOPMALMIO PasIMYHBIX BHAOB M (OPM INPEACTABICHHUA, KPHUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

(popmynupoBaTh 3anpockl M MPUMEHATH PA3IUYHbIE METOABI NP IOWCKE W OTOOpE
uH(pOpMaIii, HEOOXOAMMOM /JIsl BBIMOJIHEHNS YU€OHBIX 3a7a4 ONPEeAeIEHHOTO TUTIA;

IpUOOpETaTh OMBIT UCIIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TeXHOMOTHil U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOUPATh ONTUMAJIBbHYIO (hOpMY TIpeicTaBICHHs HHPOPMAIIUH (CXEMBI,
rpaduku, quarpamMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KauyeCTBE CPEACTBA INpPU pabdOTe C XHUMHUYECKOU
uHpOpMalMel: MPUMEHATh MEXKIIpeIMETHbIe ((pU3NYecKue M MaTeMaTHUeCKHue) 3HaKu H
CUMBOJIBI, (hOpMYITbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHUMKATHBHBIMHM JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI B XOJI€ AUajora 1/iin JUCKYCCHUH,
BBICKA3bIBaTh WUJAEH, (POPMYJIHPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIBHO BBIITIOJIHEHHUS
MPEUTOKEHHON 3a]1a4u;

BBICTYNATh C MPE3EHTAMEN Pe3yJIbTaTOB O3HABATEILHON NEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSATENIbHO HWJIM COBMECTHO CO CBEPCTHHKAMU MPU BBINOJHEHUHM XHUMHUYECKOIO
AKCIIEPUMEHTA, MPAKTUYECKOW pabOoThl MO HCCIEAOBAHUIO CBOWCTB H3Y4YaeMbIX BEILECTB,
peanu3anuy y4yeOHOro mpoekta v (popMyJMpoBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHBIX
MCCJIEI0BAHUM IyTEM COTJIaCOBaHUS MO3ULIMN B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OBiajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO AESTEIBHOCTbD,
onpenenss e€ Ueau U 3aJladyd, KOHTPOJIUPOBATh U 10 MEpe HEOOXOAUMOCTH KOPPEKTHUPOBATH
MpeAJIaraéMblii AJITOPUTM JEHCTBUI MPHU BBINIOJHEHUN YY€OHBIX U HCCIIEIOBATENbCKUX 3a/1a4,
BBIOMpATh HanOosee 3PPEeKTUBHBIN CIOCOO UX PEIICHUS C YYETOM MOTYyUYEHUsS] HOBBIX 3HAHHUM
O BEIIECTBaX U XMMUYECKUX PEAKIUX;

OCYILECTBIIATh CAaMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TMPEJICTABICHUNA O XUMHYECKOM COCTaBIISIONIEH €CTeCTBEHHO-
Hay4YHOW KapTUHBI MHUpPA, POJIM XMMHUHU B TMO3HAHUU SIBICHUU TPUPOJbI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJbTYPhl JJUYHOCTH, €€ (DYHKIIMOHAJIHLHONW T'PaMOTHOCTH, HEOOXOIAUMOM st
pelieHnss MPaKTUYECKUX 3ajlad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHOM CPELE;

BJIQJICHUE CHUCTEMOM XWUMHWYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJATAIOUINE
MOHATUS (XUMHUYECKUM DJIEMEHT, aToM, OJIeKTpOHHas o0ojouka aroma, MOJIeKya,
BAJICHTHOCTh, JIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas dopMmyna
(pa3BépHyTass M COKpamiéHHas), MOJb, MOJISIpHAs Macca, MOJSPHBIM 00BEM, YIIepOIHBIN
ckeser, (yHKIMOHAIbHAS TPYIIa, paauKai, U30MEpHs, U30MEPhl, TOMOJOTUUYECKUN psI,
TOMOJIOTH, YTJI€BOJOPObI, KUCIOPO U a30TCOAEPKAIIME COCAUHECHUSI, MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS); TECOPUM U 3aKOHBI (TEeopus
CTpOEHMSI opraHuueckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JICKAILKUE B
OCHOBE MOHWMAaHUSI PUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (haKTOJIOTUUYECKUE
CBEJICHUSI O CBOWMCTBAX, COCTABE, MOJYYEHUU M O€30MACHOM HCIOJIb30BAaHUU BaXKHEHIINX
OpraHUYECKUX BEIIECTB B ObITY U MPAKTHUECKOU JIEATETbHOCTH YEJI0BEKA;

c(OPMUPOBAHHOCTh ~ YMEHUW  BBISIBJISATH  XapakTEpHble  TMPU3HAKUA  TOHATHH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE MOHATUS MPU ONKUCAHUU
COCTaBa, CTPOCHHUS U IIPEBPALLIECHUNA OPraHUYECKUX COCIUHEHUM;



c(OpPMUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XUMHUECKYIO CUMBOJIUKY JJIsi COCTABICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAlIEHHON) (OpMYys OpraHM4ecKux
BEILECTB ¥ YPAaBHEHUI XUMUYECKUX PEAKLINNA, U3rOTABINBATH MOJEIH MOJIEKYJT OPraHUYECKUX
BEILECTB ISl WILTIOCTPALIMU UX XUMUYECKOIO U TPOCTPAHCTBEHHOI'O CTPOEHHUS;

cOpPMUPOBAHHOCTh ~ YMEHUH  yCTaHaBIMBAaTh  NPUHAUICKHOCTh  HM3YUYCHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OMNpEACNEHHOMY KiacCy/Tpyrie
COEIMHEHUI (YriieBo1opoasl, KHCIIOPOJ U a30Tco/IepKaIIHe COEIMHEHHS],
BBICOKOMOJIEKYJISIDHBIE ~ COEMHEHUs), JaBaTh MM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
Homenkinatype (IUPAC), a Takke NpHUBOIUTH TPUBHAIBHBIE HAa3BaHUS OTIEJIbHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, MPOIMMUJICH, alleTHJICH, STUJICHTJIUKOIb, TIUIEPHUH, (EHO,
dbopMabaeru, aleTaabAeTua, MypaBbuHas KICIIOTA, YKCYCHAs KHCIIOTa, OJICMHOBAsI KUCIIOTA,
CTeapuHOBAs KUCIOTa, TIII0K03a, PPYyKTO3a, KpaxmaJl, IeJITI0I03a, TIIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENEATh BUABI XUMUYECKOM CBSI3U B OPTaHUYECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUS TEOPHH CTPOCHHSI OPraHUYECKHX
BemiecTB A. M. bytnepoBa miis 00bsICHEHUS 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHUSI MaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA THUIMYHBIX MPEACTABUTEICH pPA3NIMUYHBIX KJIAaCCOB OPraHMYECKUX
BEIIECTB (METaH, dTaH, ATWJICH, MPOIWIEH, arneTwieH, OyraaueH-1,3, MmetunOyTamuen-1,3,
O€H30J1, METAaHOJI, ITAHOJI, STHJICHIJIMKOJIb, TJIULEPUH, (EHOJI, alleTalbAETU]], MypaBbUHAs U
YKCYCHasi KHCIOTBI, TJIFOKO3a, Kpaxmaj, LeJUI0J03a, AaMUHOYKCYCHas KHUCIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKJY HUMHU YpPaBHEHUSIMU COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUI C HCIOJIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHSI XApPAKTEPU30BaTh HCTOYHUKH YIJIEBOJOPOAHOTO CHIPhS
(HedTh, IPUPOAHBINA Ta3, yroyb), CIOCOOBI UX MEpepabOTKH U MPAKTHYECKOE MPUMEHEHUE
MPOJYKTOB NEPepadOTKY;

c(OPMUPOBAHHOCTh YMEHUW NPOBOJAUTH BBIUMCICHUS MO XUMHUYECKUM YpPABHEHUSIM
(maccel, 00bEMA, KOJTUYECTBA UCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKUUU MO MU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIIM MTPOIYKTOB PEAKLIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO[aX HAYYHOTO
MO3HAHUS, HUCIOJIb3yeMbIX B XUMHUU NPU HU3YYEHUH BEIIECTB U XHUMHUYECKUX SIBJICHUU
(HaOmrosieHHe, HM3MEpPEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIONb30BaTh CHCTEMHbIE
XUMUYECKUE 3HAHMUS ISl NPUHSTHS PEUICHUH B KOHKPETHBIX >KMU3HEHHBIX CHUTYalUsX,
CBSA3aHHBIX C BELIECTBAMHU U UX MPUMEHEHHEM,;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MPaBUJIA MOJI30BAHUS XUMUYECKON MOCYA0U U
1a00paTOPHBIM 000PYIOBAHHEM, @ TAK)KE ITpaBuiIa 0OpaLIEHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMU TI0 BBIITOJHEHUIO J1a00PaTOPHBIX XMMUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUMN IJIAHUPOBATh M BBINOJHATh XUMHUYECKUI HKCIIEPUMEHT
(npeBpallieHrss OpraHUYEeCKUX BEUIECTB MPU HArPEBaHUH, OTYUYEHUE STUIICHA U U3YUYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEAKIMM OPraHMYECKUX BEILECTB, JAeHaTypalus O€IKOB Mpu
HarpeBaHUM, IBETHbIE PEAKIIMU OEIKOB) B COOTBETCTBUU C MTPABUJIAMU TEXHUKH O€30MaCHOCTH
MIpY 0OpAIlEHNH C BEIIECTBAMU U JTJAOOPATOPHBIM 000pYyAOBaHUEM, MPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIEepUMEHTa B (OpMe 3alUCU YPAaBHEHH COOTBETCTBYIOIIMX pEaKUHUi U
(GbopMyIupOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYIO0 MH(MOpPMAIIHIO,
MOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpelncTtBa MaccoBoil uHpopmanuu, WHTEepHeT u
IPYTHX);

c(OpMHUPOBAHHOCTh YMEHHMI COOJIIOAATHh MpaBUja 3KOJOTMYECKH LEeIecoo0pa3Horo
NOBEeACHUSI B OBITY W TPYJOBOM NEATEIHLHOCTH B IEJISIX COXPAHEHUSI CBOETO 3J0POBbS U
OKpY’KaroLIEl MPUPOJAHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JACHCTBHS HA KUBbIC OPTaHU3MBbI
ONPENEIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbica nokazarens [IJIK, moscHsATh Ha
IpUMEpPax COCOObl YMEHBIICHUS U IPEIOTBPAIICHUS UX BPEIHOI0 BO3/ICEUCTBUS HA OpPraHU3M
YEJI0BEKA;

IUIsl OOY4YarOIIMXCA C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUI;



JUTSL CJICTIBIX W CJIA0OBUIAIIMX OOYYaIONIUXCS: YMEHHE HCIIOIh30BaTh pPelbeHO-
TOYEUHYIO cucTeMy 0b6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyi.

11 KITACC

[IpeameTHble pe3ysbTaThl OCBOECHUS Kypca «OOmas M HEOpPraHU4YecKass XHUMHs»
OTPAKAIOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONIEH E€CTECTBEHHO-
HAy4YHOW KapTHHBI MHpA, POJIM XUMUU B TO3HAHWH SIBICHUW MPUPOILI, B (HOPMUPOBAHHUH
MBIIUICHUS] U KYJbTYpPbl JTUYHOCTH, €€ (HYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
peIIeHUs] MPaKTUYECKUX 3aJa4 M SKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIAJICHUE CHCTEMOM XMMHMYECKMX 3HAHHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE
MOHATHUS (XUMUYECKUHN AIIEMEHT, aTOM, H30TOTI, S-, P-, d- 2JIEKTpOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIA OOBEM, BAJIEHTHOCTh, 3JIEKTPOOTPHUIATENBHOCTh, CTEIECHb
OKHUCJIEHUSI, XHMHYECKas CBS3b (KOBAJICHTHAsl, WOHHAs, METAJUIMYecKas, BOJOPOAHAs),
KpUCTAJUINYECKAsl pEMIETKA, THUIbl XUMWUYECKHMX PEAKIMUh, pPacTBOp, JJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIUTUIECKAS] UCCOLNALINS, OKUCIUTEND, BOCCTAHOBUTEND, CKOPOCTH
XUMUYECKOM  peakuuu, XHUMHYECKOE paBHOBECHE); TEOPUM M  3aKOHbl (Teopus
AJIEKTPOJIMTUYECKON JHccouuanuu, nepuogumueckuid 3akoH [[. M. MeHneneeBa, 3akoH
COXPaHEHMS MACChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPALIECHUS SHEPIUU IIPU XUMHYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIME B OCHOBE ITOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKHX SIBIICHUM,
(baKTOJIOrMYECKHUE CBEJIEHUS O CBOMCTBAX, COCTABE, OJYUYEHUH U O€3011aCHOM HCIIOJIb30BAaHUU
BAKHEUIIMX HEOPTAHUYECKUX BEILIECTB B OBITY U IPAKTUYECKOM IESITEIIBHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh ~ YMEHHUM  BBISIBJSATH  XapaKTEPHbIE  MPU3HAKU  TIOHSTHH,
YCTaHABJIMBATh UX B3aWMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIIUE MOHATHSA NPU ONUCAHUU
HEOPraHMYE€CKUX BEIIECTB U UX MPEBPALICHUIM;

c(hOpMHUPOBAHHOCTh YMEHHI MCMOJIb30BATh XUMUYECKYIO CUMBOJIUKY JJI1 COCTaBJICHUS
(GopMyJ BEIIECTB M YpPaBHEHUU XUMHYECKUX PEaKIMil, CHCTEMAaTHUYECKYlI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHangbHble Ha3BaHUSl OTICJIbHBIX HEOPTaHWUYECKHX BEUIECTB (yTrapHbIA ras,
YIJIEKUCIIBIN Ta3, aMMHaK, Tali€Has U3BECTh, HETAIIEHAs] U3BECTh, INThEBAsA COMA, NTUPUT U
Apyrue);

c(hOPMUPOBAHHOCTh YMEHUW ONPENEISITh BAJEHTHOCTh U CTENEHb OKHUCIEHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHMSAX PAa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(xoBaJieHTHAas, MOHHAsI, METAITINYECKasl, BOJOPOAHAS) B COEIMHEHUSX, TUIl KPUCTATUIMYECKON
pPEIETKM KOHKPETHOTO BEIECTBA (aTOMHAasA, MOJIEKYJspHas, WOHHAs, METaJUIM4ecKas),
XapakTep CpeApl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUN;

c(hOPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh IPUHAJJICKHOCTh HEOPraHUYECKHUX
BEILECTB 10 UX COCTaBY K OMPeAeAEHHOMY KJIAcCy/TpyNIe COeIMHEHU (IIPOCThIE BEIIECTBA —
MeETaJuIbl U HEMETAJIbI, OKCHJIbl, OCHOBAHHUS, KMUCIIOThI, aM(POTEpHbIE TUAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUW PpACKpPBIBATH CMBICHI mepuoaudeckoro 3akoHa JI. .
MeHnneneeBa W JAEMOHCTPUPOBATh €ro  CHUCTEMATHU3UPYIOLIYIO, OOBICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOPMUPOBAHHOCTh YMEHHMI XapakTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHYECKHUX 3JIeMEHTOB |—4 niepnonos Ilepuoandeckoi cucTeMbl XUMHUECKUX JIEMEHTOB /1.
W. MenpeneeBa, UCTONB3YsI MIOHATHS «S-, P-, O-3JICKTPOHHBIC OPOUTAIINY, «IHEPTETUUCCKHEC
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX
COCIMHEHUH T10 TIeproaaM U rpynmam [lepuoauueckon CUCTEMBI XUMHUYECKHUX AJIEMEHTOB /1.
H. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh (OMHUCHIBATh) OOIIKME XUMHUYECKUE
CBOWCTBAa HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKON CBSI3M MEXKJIY HEOPraHMYECKMMH BEIIECTBAMH C IIOMOIIbIO ypaBHEHHM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCUPUIIMPOBATH XUMUUECKUE PEAKIIUU MO PA3THUYHBIM
npu3HakaMm (YHMCIy W COCTaBy pearupyronmx BEUIECTB, TEIIOBOMY 3(@EKTy peakiuu,



W3MEHEHUIO CTEMEHEeW OKUCICHHUS JJIEMEHTOB, OOpPaTUMOCTH  PEAKIUH, YYacCTHIO
KaTajau3aropa);

c(OPMHUPOBAHHOCTh YMEHHMH COCTABJISITH YPAaBHEHUS PEAKIM pa3IUYHBIX THUIIOB,
MIOJIHBIE U COKPAIUEHHBIE YpaBHEHUS pPEaklHMii MOHHOrO OOMEHA, YUYUThIBas yCIIOBHS, MpPHU
KOTOPBIX 3T PEAKLUH UIYT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE KAaYeCTBEHHBIH
COCTaB pPAa3JMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABAaTh OIBITHBIM IyTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiui mMoCpPeICTBOM COCTaBICHUS IEKTPOHHOTO OallaHca 3TUX PEaKIINi;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKINu
OT Pa3IMIHBIX (PAKTOPOB; XAPAKTEP CMCIICHUS XMMIICCKOTO PABHOBECUS B 3aBUCHMOCTH OT
BHEIIHEro BosaeicTaus (mpunuui Jle Ilarense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKHE IPOILIECCHI, JEKAIIUE B
OCHOBE IIPOMBIIUIEHHOTO IMOTYYEHUSI CEPHOM KUCIIOThI, aMMHUAKa, a TAKXKE CHOPMUPOBAHHOCTh
MPEACTABICHUI 00 OOIMMX HAYYHBIX MPUHLHUIIAX U SKOJIOTHUECKUX MPOOJIeMaxX XUMUYECKOTO
MIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCICHHS C HCIOJIb30BAHUEM MOHITHUS
«MaccoBasi JI0Jisl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHWI Ta30B MPU XUMHUYECKHX
peaKlMsIX, MAcChl BEIIECTBA WM 00BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, TEILIOBOrO 3(peKkra peakuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, PEBPALLIEHUSI U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MTPaBUJIa MOJB30BAaHUSA XUMUYECKON MTOCYI0U U
1a00paTOPHBIM 000PYIOBAHHEM, @ TAK)KE ITpaBuila 0OpalIEHUs C BEIECTBAMH B COOTBETCTBHUHU
C MHCTPYKUMSIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOJHITH XUMUUYECKUH SKCIEPUMEHT
(pa3noxeHue mepoKcuaa BOAOPOJa B NPHUCYTCTBUM KaTaau3aTopa, OIMpPEAeSIEHUE Cpeibl
pPacTBOpPOB BEIIECTB C MOMOUIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, BIUSHUE PA3TMYHBIX
(akTOpOB HAa CKOPOCTb XMMHUYECKON pEaKIMH, Peaklud MOHHOrO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyibdar-, KapOOHaT- M XJIOPUA-AHHOHBI, Ha KATHOH aMMOHMS, pEUICHHUE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamisl» U «HemeTtainel») B COOTBETCTBUU C
MpaBWJIaMM TEXHUKUW O€30MaCHOCTU TpU OOpalleHHH C BeIeCTBaMU U J1abOpaTOPHBIM
000pyI0OBaHUEM, NPEJICTABIATh PE3YIbTaThl XUMUYECKOTO AKCIIEpUMEHTa B (popme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pEAKIUHA U (QOpMYyJIHpPOBaTH BBIBOJbI HAa OCHOBE ATHUX
pE3yNbTATOB;

c(hOPMUPOBAHHOCTh YMEHHIM KPUTUYECKH aHAIU3UPOBATh XMMUYECKYIO HH(POpPMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM KOMMYHUKaluu, MHTepHET u
IPYTHX);

c(OpMHUPOBAHHOCTh YMEHHMU COOJIIOAATHh MpaBUja 3KOJOTMYECKH LEeIeco00pa3Horo
MOBEJEHUSI B OBITY M TPYJIOBON JIE€ATEIHOCTH B IEJISIX COXPAHEHUS CBOETrO 3/I0pPOBbSI U
OKpPYaIoIlel MPUPOJHOMN Cpe/ibl, 0CO3HABATH OMACHOCTh BO3JICHCTBUS HA JKUBbIE OPTraHU3MbI
onpeaenEHHbIX BEIIECTB, MOHUMAas cMbici Tokazaress [IJIK, moscHsITs Ha mpuMepax crocoObl
YMEHBUIECHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa;

IUIsl OOY4YarOIIMXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI: YMEHUE NMPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB MU XUMUYECKUX SIBJICHUH;

JUISL CIIETIBIX M CJIA0OBUISAIIMX OOYYalOLMXCSl: YMEHUE HCIOJIb30BaTh PENbePHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI IMpakTHyec
n/n Bcero KonTposbHbie o0pa3oBaTe/ibHbIE PECYPChI
KHe padoThl
padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM 3y
IT i LT
1.1 PEIMET OPTatiiTeCOm XHUMHIM, LEOPI CTPOCHIA 3 Bu6morexa LIOK https://myschool.edu.ru/
oprannyeckux coenunennit A. M. bytieposa
Paznen 2. YrieBoaopoabl 13y
2.1 [IpenenbHble YrI€BOAOPOABI — aJKAHbI 2 bu6mmoreka LIOK https://myschool.edu.ru/
H :
2.2 CUPEASIBHBIC YTICBONOPOAKL: AIIKCHEL, AIKAIHCHEL 6 1 Bubmarorexa IIOK https://myschool.edu.ru/
AITKUHBI
2.3 ApoMaTudecKue yriieBoa0pO/Ibl 2 bubnuoreka LIOK https://myschool.edu.ru/
IT
24 PUPOIHBIC HOTORHMIH YIICBONOPOAIOB 1 HX 3 1 bubnuoreka L{OK https://myschool.edu.ru/
nepepadoTka
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKkue coeiuHeHust 174
3.1 Cnuptsl. ®enon bubnuoreka [{OK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6onosbsie kucnoThl. CiaoxHbIE 3(UpPbI 1 bub6nuoreka LIOK https://myschool.edu.ru/
3.3 YrieBoib 1 bubmuoreka I{OK https://myschool.edu.ru/
Pa3neua 4. Aszorcoaepskamue OpraHu4ecKue coeJHHeHHU 34
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3 bubmuoreka [{OK https://myschool.edu.ru/
Pa3znea S. BbicokoMoJieKy/JISIpHbIE COeINHEHUS 24
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bu6nuoreka LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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11 KIIACC

KoaunuyecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIE)
HanmeHoBaHMe pa3/ieioB U TeM MPOrpaMMBbl Konrpoasusie | IIpakruuec
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI KHe padoThl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [leproauueckuii 3aKoH 1
11 [lepuoauueckas cucremMa XuMHYECKUX A1eMeHTOB J[. U. 3 but6mmoreka [IOK https://myschool.edu.ru/
Meupeneena
1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIeCTB bubmuoteka L{OK https://myschool.edu.ru/
1.3 XUMHUYECKUE Peakiuu 1 1 bu6nmoteka LIOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6nmmoteka LIOK https://myschool.edu.ru/
Pa3nen 2. Heopranuyeckasi Xumusi
2.1 Mertaubl bubnuoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6nunotexa LIOK https://myschool.edu.ru/
2.3 CBs13b HEOPraHMYECKUX U OPIAHMYECKUX BEILECTB bubnmnoreka LHOK https://myschool.edu.ru/
Hroro no pazneny 17 bubnmnoreka L{OK https://myschool.edu.ru/
Paznen 3. Xumus v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka ITOK https://myschool.edu.ru/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

Ne Kouuu 3
JIEKTPOHHbIE M (poBbIE
m/ | Tewaypoka eETBO 00 asop are " (:l) pec c
. 4ACOB Hara pa3oBaTe/ibHbIE peCypChl
Bcero
1 [IpeameT oprannveckoil XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUCHHUE 1 02.09.24 | bubmuoreka L{OK https://myschool.edu.ru/
Teopus cTpoeHus opranMyeckux coenuuennii A. M. BytiiepoBa, €€ oCHOBHBIE
2 Yt ¢1p P A yrep 1 | 09.09 Bu6maorexa LIOK https://myschool.edu.ru/
MOJIOKEHHUS
[IpencraBnenne o KaccuuKay OpraHuvIecKux BeniecTs. HomeHkmarypa
3 pest (uca p o P 1 16.09. bu6nunotexa LIOK https://myschool.edu.ru/
(cucreMaTHveckas) U TPUBHAILHBIC Ha3BaHHS OPraHUICCKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH Pl 1 23.09. bubnmnoreka LHOK https://myschool.edu.ru/
5 MertaH u 3TaH — NpOCTEUIINE PEACTABUTENN AJIKAHOB 1 30.09 bubnmnoreka LHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 07.10 bubmmoreka [{OK https://myschool.edu.ru/
7 DOTUJIEH U IPOINUIIEH — MPOCTEUIINE PEACTABUTENH AIKEHOB 1 14.10 bubnmnoreka LHOK https://myschool.edu.ru/
8 [IpaxTnueckas padora Ne 1. «IlonyyeHue 3TuaeHa U U3y4EHUE €TI0 CBOMCTBY» 1 21.10 bubnmnoreka LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metunoyraguen-1,3. [lonydeHue CHHTETHUECKOTO
9 g yraa yraa v 1 411 bu6auoreka LIOK https://myschool.edu.ru/
Kay4IyKa U pe3WHBI
ATKHHBI: COCTaB M 0COOGHHOCTH CTPOEHUS, TOMOJIOTHYECKHMA psifl. ALIETHICH —
10 L. P pAA. ALl 1 11.11 bu6nmnotexa LIOK https://myschool.edu.ru/
MPOCTEHIINIA TPEICTABUTEND aJTKHHOB
11 Boruncnenus no ypaBHEHUIO0 XMMHUYECKOM peakiuu 1 18.11 bubmuoreka [{OK https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ ToyoJl. TOKCHYHOCTh apeHOB 1 25.11 bubmmoreka [{OK https://myschool.edu.ru/
13 ['eneTnyeckas CBsI3b YriaeBOAOPOAOB, IPUHAUISKAIUX K Pa3IUYHBIM KJ1accaM 1 02.12 bu6nunoteka LIOK https://myschool.edu.ru/
[TpupoHBIE HCTOYHHUKH YTIIEBOJIOPOIOB: MPUPOHBIN T'a3 U MOMYTHBIC HEPTAHBIC
14 PHPO yr__ HOPOA PHPOA yt ¢ 1 09.12 but6mmoreka [{OK https://myschool.edu.ru/
ra3el, He)Th U MPOJYKTHI €€ TiepepaboTKn
[TpupoHBIC HCTOYHHUKH YTICBOIOPOIOB: MPUPOIHBIN Ta3 U MOITYTHBIC HEPTIHBIC
15 PHPO yr" HOpO PHPO vt ¢ 1 16.12 bubanoreka LIOK https://myschool.edu.ru/
ra3el, He()Th ¥ MPOJYKTHI €€ TiepepadboTKh
16 KonTtpoabsnas padora Ne 1 o pazaeny «YrieBoaopoash» 1 23.12 bu6nuoteka L{OK https://myschool.edu.ru/
17 [IpenensHBIC OJTHOATOMHBIE CIIUPTHI: METAHOJ U ATaHOJ. BomopoaHas cBs3b 1 13.01.25 | Bubamoreka LIOK https://myschool.edu.ru/
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18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIINKOb U TIIUIICPUH 1 20.01 bubnuoteka [{OK https://myschool.edu.ru/

19 ®DeHOo: CTPOCHUE MOJICKYIIBI, PU3NYECKUE U XUMHUYECKHE CBOMCTBA, IPUMEHCHHE 1 27.01 bubnmoreka [{OK https://myschool.edu.ru/

20 Anpreruasl: GopMalbICTHA U alleTAIbACTUA. AIIETOH 1 03.02. bu6muoteka LIOK https://myschool.edu.ru/

21 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHUHAS U YKCYCHAs 1 10.02 bubmuoteka I{OK https://myschool.edu.ru/

22 [TpakTuyeckas pabora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBD» 1 17.02 bu6muoteka LIOK https://myschool.edu.ru/

93 CreapuHOBasi M OJICMHOBAsI KUCJIOTHI, KaK MPEACTABUTENN BHICIINX KapOOHOBBIX 1 94.02 BuGmiorexa LIOK https://myschool.edu.ru/
KHCIIOT

24 Mpbu1a Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JACHCTBHE 1 03.03. but6mmoreka LIOK https://myschool.edu.ru/

o5 Crnoxuble 3(UpPbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX ! 10.03. BuGmorexa LOK https://myschool.edu.ru/
3¢upoB

26 XKupsr: ruaponus, npuMeHeHne, ONOIOTHYECKas POJIb )KUPOB 1 17.03 bu6mmoteka LIOK https://myschool.edu.ru/

97 VYraeBojpl: cocTaB, kiaccudukanus. BaxkHeiue npencTaBuTesu: IioKo3a, ! 31.03 BuGmiorexa LIOK https://myschool.edu.ru/
bpykTO3a, caxapo3a

28 Kpaxmain u nemiosno3a Kak mpupOJHBIE TOJINMEPHI 1 07.04 bu6mmoteka L{OK https://myschool.edu.ru/

29 KontponsHas padora no pazaeny «Kucmopoacoaepxamnme opraHnuecKue 1 14.04 BuGmorexa LOK https://myschool.edu.ru/
COCIMHEHUS»

30 AMUHBI: METWJIAMUH U aHWJIUH 1 21.04 bubmuoreka [TOK https://myschool.edu.ru/

31 AMUHOKHCIIOTHI KaK aM(OTEPHBIE OPTaHUIECKHUE COSTUHEHUS, NX 1 98.04 BuGmmorexa LIOK https://myschool.edu.ru/
Ouonoruueckoe 3Hadenue. [lentuab

32 benku kak npupoHbIe BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS 1 05.05 bubmuoreka [{OK https://myschool.edu.ru/

33 OCHOBHBIE NOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COETMHEHNN 1 12.05 bubnuotexa LIOK https://myschool.edu.ru/

34 OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coennHeHnid. [imacTMacchl, 1 19.05 BuGmmorexa LIOK https://myschool.edu.ru/
KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Kouanuec i DJIeKTPOHHbBIE
ara
Ne TBO uudposbie
Tema ypoka H3YYeHH
n/ 4acoB o0pa3oBaTe/ibHbIE
|
n pecypcsbl
. Bu6muoteka [JOK
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOH(UTYpAIUs aTOMOB 1 04.09.24 1
https://myschool.edu.ru/
5 [Tepuonnueckuii 3akoH u [lepuoanueckast cucteMa XUMUYECKUX 3JIEMEHTOB /1. 1 11.09 bubmmoreka [JOK
N. MenneneeBa, ux CBsI3b ¢ COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB ' https://myschool.edu.ru/
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMUYECKHX JIEMEHTOB U MX
N bubnuorexa [JOK
3 COEIMHEHMH 110 TPYIIIaM U MepuoiaM. 3Ha4eHHE MIEPUOIUUYECKOI0 3aKOHA U 1 18.04 https:/myschool.edu.ru/
CUCTEMBI XUMHUYECKUX d1eMeHTOB J[.M1. MeHnneneeBa B pa3BUTUN HAYKU ' o
4 CrtpoeHnue BeniecTBa. XuMU4ecKas CBs3b, €€ BUJIbl; MEXaHU3MbI 00Pa30BaHUS 1 9509 bu6nuoreka [JOK
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b ' https://myschool.edu.ru/
5 BanenTtHocTs. DnekTpoorpuriateabHocTh. CTeneHb okuciaeHus. Bemecra 1 02.10 bubmnoreka IIOK
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOT'O CTPOCHHUS ' https://myschool.edu.ru/
5 [TonsiTue o nucnepcHbIXx cucteMax. ICTHHHBIE U KOJUIOUJIHBIE PACTBOPBI. 1 09.10 bubmuorexa [IOK
MaccoBas 10114 BEIleCTBa B pacTBOpe ' https://myschool.edu.ru/
7 Knaccudukanms 1 HOMEHKJIaTypa HEOPTAaHMYECKUX COCTUHEHUH. 1 16.10 bubnmnoreka [JOK
['eHeTn4eckas CBS3b HEOPraHNYECKUX BEIIECTB, Pa3JIUYHBIX KJIACCOB ' https://myschool.edu.ru/
Knaccugukanus XuMHUecKuX peakiuii B HEOpraHU4ecKoi 1 OpraHnyecKoi
bu6nuorexa [IOK
8 XUMHH. 3aKOH COXPAaHEHMsI MACChl BEILIECTB; 3aKOH COXPAHEHUS U IPEBPAILCHUS 1 23.10
https://myschool.edu.ru/
SHEPIUU TPU XUMHUYECKUX PEAKIAIX
bu6muoreka [JOK
9 CxopocTts peakinu. O6paTuMbie peakiini. XUMHUYECKOE PAaBHOBECHE 1 06.11. 1
https://myschool.edu.ru/
10 [TpakTrueckas padota Ne 1. «BiustHue pa3nudHbix pakTOpoB Ha CKOPOCTh 1 13.11 bubmmoreka [JOK
XUMHAYECKON PEaKIium» ' https://myschool.edu.ru/
Onexrponautuyeckas aucconuanus. [lonstue o BonopoaHom nokasarese (pH)
bu6nunorexa LIOK
11 pactBopa. Peakuuu nonHoro oomMena. I'naponu3 opraHu4eckux u 1 20.11
https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
12 OKuCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [TonsTre 00 31exTponu3e 1 27.11 bubmuoteka [IOK
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pacIyIaBoB M pacTBOPOB COJIEH

https://myschool.edu.ru/

bubnunoreka LIOK

13 Konrpoannas padora Ne 1 o pazgeny «TeopeTHuecKre OCHOBBI XMMUM» 04.12
P P pasiety P https://myschool.edu.ru/
Merasibl, ux nojoxxenue B [leproandeckoil cCTeMe XUMHYECKUX 3JIEMEHTOB
14 J1. 1. MenneneeBa 1 0COOEHHOCTH CTpoeHus aroMoB. O0mue pusnueckue 11.12 buGnuorexa LIOK
U p ' ' https://myschool.edu.ru/
CBOMCTBa METAJVIOB
. . bubnunoreka LIOK
15 CrmuiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN Pl HAPSDKCHUH METAILIIOB 18.12 1
https://myschool.edu.ru/
16 XHWMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KAJIUHA, KAJIbIIUH, 25 12 bubnunoreka LIOK
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN ' https://myschool.edu.ru/
. . bubnunoreka LIOK
17 XHUMHYECKHE CBOMCTBA XPOMa, MEJIU M MX COSAUHEHUI 15.01.25 1
https://myschool.edu.ru/
N . bubmnorexa IIOK
18 XUMHYECKHE CBOMCTBA IIUHKA, JKeJle3a U UX COeIUHEHHI 22.01 a
https://myschool.edu.ru/
19 [TpakTuueckas paborta Ne 2. "Penienne skcriepuMeHTaIbHBIX 3a/1a4 110 TEME 29.01 bubnnorexa [JOK
«Metae»" ' https://myschool.edu.ru/
20 Hemeramnbl, ux nojoxxenue B [leproandyeckoit cucTeMe XMMUIECKUX 05.02 bubnunoreka LIOK
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB ' https://myschool.edu.ru/
21 dusnyuecKkre CBOMCTBA HEMETAILTOB. AJUIOTPOIHSI HEMETAIIJIOB (Ha MpuMepe 1202 bubnuotexa [JOK
KHCII0po/ia, cephl, hocdopa 1 yriepoza) ' https://myschool.edu.ru/
o . bu6anoreka LIOK
22 XUMUYECKHE CBOMCTBA TaJIOTEHOB, CEPBl U UX COETMHEHUI 19.02 1
https://myschool.edu.ru/
bu6anoreka LIOK
23 XuMuyecKkre cCBOMCTBA a30Ta, hocdopa U UX COCTUHCHUN 26.02
pocop g https://myschool.edu.ru/
. . bu6anoreka LIOK
24 XHWMHYECKNE CBOWCTBA YIIIEPOIa, KPDEMHUS U UX COEANHEHUN 05.03 i
https://myschool.edu.ru/
o . Bubmunoreka IIOK
25 [TpuMeHeHne Ba)KHEHIIINX HEMETAIUIOB M X COCTMHEHUH 02.03 4
https://myschool.edu.ru/
26 O0o01eHre U cucTeMaTHU3alus 3HaHui 1o TeMe «HeMeraiib». Berauciaenus 09.03 bu6nunorexa LIOK
10 YPAaBHEHHSIM XUMHYECKUX PEAKIIUN U TEPMOXUMHUYECKHE PACUETHI ' https://myschool.edu.ru/
97 [TpakTrnyeckas padora Ne 3. «Perienne skcriepuMeHTaIBHBIX 3a/1a4 110 TEMe 02.04 bu6muoreka [JOK

"HemeTamasr"»

https://myschool.edu.ru/
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but6mmoreka [IOK

28 KoutpoabHnas padora Ne 2 mo temam «Metaibi» u «HemeTtamb 1 09.04
https://myschool.edu.ru/
Heoprannueckue n opranndeckue KMUcJiIoThl. Heopranmdeckre 1 OpraHnuecKue bubnmnoreka HOK
29 1 16.04
OCHOBaHUA https://myschool.edu.ru/
30 AMdoTepHbIE HCOPTaHMYECKUE U OPraHUYECKUE COCTMHECHMS. | eHeTnyecKkas 1 23.04 bubmmoreka [JOK
CBSI3b HEOPraHMYECKUX U OPTAaHMYECKUX BEIIECTB ' https://myschool.edu.ru/
31 Posnp xumMun B obecrieueHIH SKOJIOTHIECKOM, YHEPTeTHUECKOW 1 THILEBON 1 30.04 Bu6mumotexa [JOK
0€30MMacCHOCTH, PAa3BUTUU MEIUITUHBI ' https://myschool.edu.ru/
32 [IpencraBienust 00 OOIMMUX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TIOTyYeHUS 1 07.05 bubnmnoreka HOK
Ba)XKHEUIIINX BEIIECTB ' https://myschool.edu.ru/
bubmuoreka [IOK
33 YenoBek B MUPE BEUIECTB M MATEPHATIOB 1 14.05 https://myschool.edu.ru/
bubnunoreka LIOK
4 X 21.
3 UMUS ¥ 37J0POBBE YECIIOBEKA 1 05 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPOD®A»; AktinonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUUY€HHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBeiienme»

BBGI[I/ITG BApPHUAHT

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

Beeaute 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroaudeckoe nocodue — 6a30BbIil ypOBEHB)
- M.: Ipoda 2022 ron.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0111as XMMUs B TeCTaX, 3ajadax, yrpaxxHeHusx. 11
kiace» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposnsHbIe U
MpOBEpOYHBIC PabOTHI K yueOHUuKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc: HacronpHast kKHUATA 115
yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I".JIeicoa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHas kHUTA 115
yuutens». Yacte 2 — M.: JIpoda, 2022 ro.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoymoBa «3agaduu mo XMMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypounsie miansl mo yueonuky O.C.I'abpuensina,
I".I".JIsicoBoit» - Bonrorpaa» Yuutens 2018roz.

8. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIunko «Tecthl mo xumuum 11 kmacey, - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensn, N.I".octpoymoB « XUMUYECKUI DKCIIEPUMEHT B 1Tkosie 11 kmace»; - M.:

Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
Beenute _ BBeautenanubiehttp:// www.chemnet.ru ['azeta « Xumus» u caldt 115 yuaurtens «5 uay
Ha YPOK XHUMHUI»

http://him.1september.ru Enunas xomnexuust LIOP: IlpeameTHas koysekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCIIEPHUMEHTHI:

XUMMUL. KOHHCKHI/ISI Poccuiickoro 06Hl€06p8.30BaT€JIBHOFO nmopTraja



http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaga mKOJIbHUKOB IO XUMUU
http://chem.rusolymp.ru Opraandeckast XUMHUs: JJICKTPOHHBIN YICOHUK TSI CPETHEHN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpBITEII KOJUIEMK: XUMUS

http://www.chemistry.ru JIucTanIimoHHast OTUMITHAA IO XUMUU: TEICKOMMYHUKAITMOHHBIH

00pa3oBaTeNbHbIN NPOEKT






