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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O0
obpazoBanun B Poccuiickoit deneparnuuy», TpeboBaHUN K pe3yibTaTaMm
OCBOCHHS (eaepanbHOil 00pa3oBaTEIbHOM MPOTPAMMBI CPETHEro O00IIero
obpazoBanust  (DPOII  COO), mnpencraBieHHbIXx B DepepaabHOM
rocyjapctBeHHOM oOpazoBarenbHOoM ctanaapre COO, ¢ yuérom Konueniuu
npernojaBaHus  yd4eOHOro  mpeaMera «XuUMHs» B 00pa3oBaTENIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAIM3YIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHs
Bociutanuss B Poccmiickon ®enepaumu Ha 1nepuox g0 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMBbI M0 XUMHUH, K ONPEICTICHUIO
oOmel crpateru OOydYeHHs, BOCHHUTAHUS W Pa3BUTHS OOyYaronIuxcs
cpeacTBamMu ydeOHOTOo mpeamera «Xumus» aist 10—11 kimaccoB Ha 6a3oBoM
YPOBHE COCTaBWJIM  KoOHUeNTyaidbHble monoxkenuss @OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH ILIE€JIeH, COJEp>KaHUs, pPE3yJbTaTOB OOy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAaMHU
00111e00pa3oBaTeNbHON OpraHU3aIUK, SIBISICTCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB NPUPOABI, (POPMUPOBAHUS MHUPOBO33PEHUST U OOIIEH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBbIO U MIPUPOHOM cpefie. Peanuzyercs xuMuyeckoe oOpa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHHs CpPEICTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPNKAHUE U TOCTPOCHHE KOTOPOTO
oTpeJieieHbl B MPOrpaMMe M0 XUMHUHU € YYETOM CrenudUKUd HAyKd XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOJBI U B MAaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
y4éToM OOIMX Tee ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHCTEMbI cpeaHero obmiero oOpa3zoBanus B  Poccuiickoit
denepanum.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJib B
COBPEMEHHOM IMBWJIM3AllMM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OPMHUpPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3JaHUE IIEJIOCTHOTO TMPEJACTaBIeHUs 00
OKpPYXKAIOLIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMHUU Ha OCHOBE IIOHMMAaHHWS BEHIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBSI3U MEXIY CTPOCHUEM BEILIECTB, X
CBOMCTBAMHU U BO3MOXKHBIMU O0JIACTSIMU TPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajia HEOThEMJIEMON YacCThI0 MHUPOBOU KYJIBTYPhI, HEOOXOIUMBIM YCIOBHEM
YCHENIHOTO TPyAa U XKU3HHM KaXJ0oro wieHa oodmiectBa. CoBpeMEHHas XHUMUS
KaKk HayKa CO3MJaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, TIHUIIEBOM, SKOJIOTHYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMM C 0OOmMUMH TEISIMH M TPUHIUIIAMUA CPEIHETO OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi



YPOBEHb W3Y4YE€HUSI) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIICKYJBTYPHYIO
MOJATOTOBKY  oOOydaromuxcsi,  HEOOXOIMMYIO UM  JUJII  BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCICIIHOTO BKIIIOUEHHUS B KU3Hb COIMyMa,
OpOJOJDKEHUsT 00pa3oBaHMsI B Pa3IUYHBIX O0JACTSIX, HE CBSI3aHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTapisomUMHA  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsl KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM MO0 HEOPTaHUYECKON XUMUU (C BKIIOYEHUEM 3HAHUU U3 oOIIei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbI 3HAaHUH TIPH
U3YYCHUH TIpeIMeTa OO0ECIeYMBAET BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrpykTypa conepkanusi KypcoB — «Opranuudeckas xumus» u «OO0mas u
HeopraHuveckas XuMmus» c(HOpMHpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJX0/Ja K H3Y4YEHHUI0 Y4YeOHOro marepuaia U O0O0YCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACNIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOW XHWMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TakK€ Ha YPOBHE CTEPEOXHMHUYECKHX U AJIEKTPOHHBIX
IpeICTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 M3yd4aeMbIX B Kypce
BEIIECTBAX JAlOTCSd B Pa3BUTUM — OT YIVIEBOJOPOJOB JO  CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUU. B Kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJBHBIE TMPEACTABICHUS O XWUMUYECKOW CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTU CBOWCTB BEIECTB OT
UX CTPOCHHUS, 0 XUMUYECKOUN pEaKIIiH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0IIast 1 HeopraHmueckas
XUMUSD» 00Yy4arolmuMCs TPEIOCTaBIAECTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKEe MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMM 3TOro 3aKOHa —
oT 00001IaroIIeH 10 00BICHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXXHEHMIIMX BEIECTBaX, HMX COCTaBe,
CTPOEHWHU, CBOMCTBAX W MPUMEHEHUH, & TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B kKypcax 10 u 11
KJIACCOB DJIEMEHTaAMHU COJECPXKAHUS, WMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
MPUKJIAAHON XapakTep. DTH 3HAHHUS CIIOCOOCTBYIOT MMOHUMAHHUIO B3aMMOCBSI3H
XUMUU C JIPYTUMH HayKaMH, PAcCKpbIBalOT €€ poJib B TO3HABATEIBLHOM U
IPAKTUYECKOM JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TpOIleCCYy TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTHUCCKUX MPUIOKCHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHUEH, KPUTHUYECKU
OCMBICTUBATh HWH(MOPMAITMI0O W TMPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
pEeIICHUsT MHTEIUICKTYAIbHBIX W OKCIEPUMEHTATBHBIX HCCIIEIOBATEIHCKUX
3amau. B menom coxepikanue ydueOHOTO mpeaMera «XUMHsS) JAaHHOTO YPOBHS
M3Y4YCHUST  OPUEHTHpPOBAaHO Ha  (OpPMHpPOBaHHE y  OOYYaIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PUITOCOPCKUX HIACH, TAKUX KakK:
MaTepualbHOE €IWHCTBO HEOPTraHWYECKOTO0 W  OPraHW4YecKOro MHpa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHHUEM, TTO3HABAEMOCTh



OPUPOAHBIX SIBICHUN IMYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPEINOCHIITIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpoljeM cOepekeHus
HSHEPreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B maHe pemeHus 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K OMpPEIeSICHUIO
collepKaHUsi W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUHM, HMEIOMIMX 0a30BOE 3HAYEHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOsieM, MOHWCKa, aHalu3a U
00paboTkn  WH(OpMAIMK, HEOOXOAMMBIX JUISI  NPUOOPETEHUS  OIbITA
PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenopaBaHus XMMHUH Kak Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0miero ooOpa3oBaHus, IpH
OTIPENICTICHUHN COJIEPKATEIHHOU XapaKTEPUCTUKU IIeJIe H3Yy4EeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKH KaKk OOJacCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOM TOYKM 3PEHUS TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJied U3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHHUs TIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KItOUeBbIe TMOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUH, OCBOCHHUE sSI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB JCSATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSICHEHHEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJT0/IeHreM TpaBuil 6€30MacHOT0 OOpAIEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuMm, conep:kaTelbHas XapaKTepUCTHUKA ILielield W 3ajad
U3Y4YCHHS MpeAMETa B MPOrpaMMe MO XUMHHM yTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHEro OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBINICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJEpKaHus  OOydeHwus,
OPUEHTHUPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbLHOM
OpraHW3alliM, BIIAJICIONMIET0 HE HAO0OpOM 3HaHWN, a (QYHKIIMOHAIBLHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH 1 YMEHHUSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU IS PEIICHUS MPAKTUYECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YYEHHM TpeaMeTa «XUMHUS» JIOMUHHUPYIOIICe
3HAUYCHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

aganTamys OOyYaromIMXCsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOMIETOCS
Mupa, (opMUPOBaHHE WHTEIUICKTYallbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K



caMOoOOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  IPHUHSATHIO
IPAaMOTHBIX PEIICHUH B KOHKPETHBIX J>KM3HCHHBIX CHUTYallUsSX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHUe y OOYYArOIIMXCS KIIOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE IS PA3JIMYHBIX BHUIOB
NCATEIBHOCTH: PEIHICHUS MpoOJieM, TIOWCKa, aHaim3a ©  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPHUOOPETCHHS OIbITa JICATCIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHMHM XMMHH, a TaKKe IS OICHKH C
MO3UIIMK  JKOJIOTMYECKOW O€30MMacHOCTH XapakTepa BIHUSHHUS BCEIIECTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

pPa3BUTHEC IMO3HABATEIBHBIX HMHTEPECOB, HHTCILICKTYAIbHBIX U TBOPUYSCKHUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPHOOPETATh
HOBBIC 3HAHUSA 10 XMMHHU B COOTBETCTBHUU C >KM3HCHHBIMU TOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMCHHBIC HH(GOPMAIIMOHHBIC TEXHOJIOTHMH JIJI TIOMCKA H
aHaM3a Y4eOHOM W HAYYHO-TIONMYJIAPHOW HWHQPOPMAIMH  XHUMHYECKOTO
COJICpIKaHUS;

dopMUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOII0AaTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IIpH IUTAHUPOBAHWH U
NPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaOIUXCS YOSKIEHHOCTH B TYMaHUCTHYECKON
HaTPaBJICHHOCTH XUMHUHU, €€ BOKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBbHOTO MPUPOAOIIOIE30BAHNS, TOTIOTHEHHS YHEPTECTHUECKUX PECYPCOB
U COXpaHGHHUS TPHPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTHU
OCepe)XHOTO OTHOIIEHUS K TIPUPOJEC H CBOEMY 3JI0POBBIO, a TaKkKe
NpUOOPETEHUS OIBITA HCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHHWHA JUISI TPUHSATHS
I'PaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B ydeOHOM maHe cpemHero oOmmiero oOpa3oBaHUs MPEIAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeaMeTHoW obOnactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mcIo 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XHMHHU, Ha 0a30BOM
ypOBHE CpeaHero oo0Iero oopa3zoBanus, coctasisier 68 yacos: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uwac B Hememo).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

TeopernyecKkue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuYecKo XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE
B ITOJIyYE€HHUH HOBBIX BELIECTB U MATEPHAIOB. TE€OPHUS CTPOCHUS OPraHUYECKUX
coenuHeHnid A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
dbopMynbl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMuueckas CBs3b
B OPTAHUYECKUX COCAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa opraHnueckiux coeJuHEHUHN (CUCTeMaTHyecKasi) U TpUBHAIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPAIICHUI:
O3HAKOMJICHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPTraHWYECKHUX BEIECTB, HAONIOJACHHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTaH u 3TaH —
IPOCTEUIIINE MPEJACTABUTEIN aJKaHOB: (M3MYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHUs U TOPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PAMl. DTUIICH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3UUYECKUE U XUMHUYECKHUE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpaTAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytaaueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakuus MOJMMEPU3AITUN). [Tosnyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsIl.
AlLleTWIIEH — TMPOCTEHIIMN TMpEACTaBUTENb aJKHMHOB: COCTaB, CTPOCHHE,
¢usnueckue M XUMHYECKHE  CBOWMCTBA  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATAIINU, TOPEHUS ), TIOTyUYCHHUE U TPUMEHEHHUE.

Apensl. benszoin: coctas, cTpoenue, GU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJTYYEHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, guauueckue u Xumuyeckue ceoncmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NoJYy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKHM YIJIEBOAOPOAOB. [IpUpOAHBIA ra3 W NMOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrocoObl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaauTUYecKuil), mupoiu3. [IpoayKTel
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIEpUMEHTANIbHbIE METOAbl M3YUYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE ¢ oO0pa3llaMH TUIAaCTMACC, KaydyKOB M PE3WHBI, KOJUICKIIUU
«Hedts» u «Yromp», MOIETUPOBAHHE MOJEKYJ YIJIEBOAOPOJIOB U



raJIOT€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJTydYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKUUU IO H3BECTHBIM
Macce, 00bEMyY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEHIECTB WJIU MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METaHON W 3TaHON: CTPOEHUE,
¢u3znueckue M XMMHUYECKHME CBOMCTBA (peakiuu C aKTHUBHBIMM MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIe CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTBHL. OTWJICHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
duznueckue M XHMMHYECKHE CBOMCTBA (B3aMMOJIEUCTBHE CO MICIOYHBIMU
MeTaJlllaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[puMeHeHne ramuepruHa u STUIECHTJIUKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ilpumenenue penona.

Anpnerunipl U kemowusi. DopManpiaeruj, aleTadbICIHa: CTPOCHHE,
du3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMd OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH), TOJTYyYECHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasi KUCIJIOThI: CTPOCHHE, (U3NUECKUE U XUMHUECKHE CBOMCTBA (CBOMCTRA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), TI[OJydyeHue U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cnoxubiX dpupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapubl). [Ooko3a — TPOCTEUIIMNA MOHOCaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuiom meau(Il), okuciaenne ammMuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruueckas posib. @otocunres3. pykTo3a kak U30Mep TIFOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HEeJUTI0NI03bl.  DU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaina (THIpOJIu3,
KaueCTBEHHAsI PEAKIIHS C HOJIOM).

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
poBe/ieHne, HAOI0/IEHHE U OMUCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuzioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJIEHCTBHE TIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(Il), B3ammopelicTBue Kpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEUIECTBA WJM MPOJAYKTAa PEAKIHH IO H3BECTHBIM




mMacce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3oTcoeprkane OpraHunIecKiue CoeTMHCHNUS.

AMUHOKUCIIOTBI  Kak  aM(OTepHbIE  OpPraHWMYECKUE  COCAUHCHHS.
du3nveckue U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TpUMepe TIUIMHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallusi, KAYeCTBCHHbIC peaKllny Ha OSJKH.

OKCnepruMEeHTAIbHbBIE METOAbl U3Yy4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JE€HATypalus OCIKOB
NIpU HAarpEeBaHUH, [IBETHBIE PEaKIIUU OCIKOB.

BbicokomosieKkyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINU, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3AIINS U MOJTUKOHACHCAITHS.

DOKCnepyUMEHTAIbHBIE METOAbl M3YyUYCHHUsI BEIIECTB W UX MPEBPAILICHUIA:
O3HAaKOMJIEHHE C oOpasllaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss MeXIpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJIICHWE, HAay4YHbIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKAIUs, MePUOIUUYHOCTD,
HaO0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE.

®duzuka: wmatepus, OJHEpPrus, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OPHEPTreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEUIECTB B OpPraHU3ME,
doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJIbI, TIOJE3HbIE HMCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHUA,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepUAaIIbI
U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMBIL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHH, MMOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeieIeHHsl JIEKTPOHOB IO OPOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH u llepuoamueckas cucTemMa XHUMUYECKUX
snementoB JI. WM. MengeneeBa. CBsi3pb NEPUOAMYECKOIO 3aKOHA W



[lepuomnueckort cucreMbl xumuyeckux d3neMeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 0Opa3yeMbIX HMMHU MPOCTBIX U CJIIOKHBIX
BEIIECTB M0 TpyHIaM MW MNEpHOJaM. 3HAYEHUE NEPUOJMYECKOTO 3aKOHAa B
Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XUMHYECKOW CBS3U
(KoBasieHTHAsl HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHONM XUMHUYECKON CBsi3M (OOMEHHBI U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTh. DIIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HWIBI  KPUCTALNIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKU.

[TonaTtne o nucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
Maccosas 10151 BelecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BELIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaAM.

Xumnueckas peakuus. Kraccudukanus XUMHUYECKHX peakuuid B
HEOPraHWUYECKOM U OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUH TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYEcKoe paBHOBecue. DaKTOPhI, BIUSIONIME Ha
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle [larense.

Onektponutuueckas nuccoruanus. CUIbHBIE W Cla0ble 3JIEKTPOJIUTHI.
Cpelnla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHAs, IIEJIOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M UX IPEBPAILICHUIL:
nemoHcTpanus tadmui «lleproguyeckas cucteMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUYECKUX PEIIETOK, HaOII0IeHUE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMBITOB (Pa3IoKEHHE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPa, ONPEACICHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pPEaKIuu
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKOU paboThl «BiusHue pa3iudHbIX
(GaKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLUHMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MCHOJIB30BAHUEM IOHATHUS «MAacCOBast
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepuoguueckoit cucreme
xuMudeckux 3remeHToB JI. M. MenzaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nuecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma U KpeMHHS) W HUX  COCAWMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamios B [lepuognueckoit cucteMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



0060s04eK aToMOB MeTauioB. O6mue puzndeckre cBoiicTBa MeTaioB. CruiaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUAN psii HANIPSXKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BOKHEUIIMX METAIUIOB (HATPHM, Kalui, KaJdbIlUiH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUM.

OG6mue crocoObl mojydeHus: MmeTauioB. [IpuMeHeHne MeTaIoB B ObITY U
TEXHHUKE.

DKCNEPUMEHTAIbHbIC METOJbl U3YyYEHHUSI BEIIECTB M MX IPEBPAIICHUN:
U3Y4YeHHUE KOJUICKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1ay, HaOJIOJCHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOACHCTBHE THAPOKCHUIA  aFOMHUHUS  C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4YeCTBEHHbIC PEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeliecTBa Wi 00bEMa Ta30B M0 U3BECTHOMY KOJUUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacué€Tbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUM, ©CIIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KH3Hb

Ponp xumum B o0ecrieueHrH SKOJOTHUECKOM, SHEPTETUUYECKON U MUIIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIMHBI. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIIMIIAX POMBIIIICHHOTO
MOJIYYECHUS BaKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB W MATEPUAJTIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI IS JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC
yI0OpEeHus.

XuUMHS U 3J0POBBE YEIIOBEKA: IPABWJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30IMacHOTO HCIIOJIB30BAHUS IIPENapaToB OBITOBOM
XHMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE€ CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBS3€H TMpU  M3YYCHHH OOmed u
HEOpraHW4ecKod XuMuU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIWX €CTECTBCHHO-HAYYHBIX ITOHATHH, TaK W TIOHSTHH, SBISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHbIN (akT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAJIM3, CHUHTE3, Kiaccu(uKamus, IEepUOTUIHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, UBMEPEHUE, SIBJICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJIECKTPOH, MPOTOH, HEWUTPOH,
VOH, W30TOIl, pPAAUOAKTHUBHOCTb, MOJIEKYyJa, DSHEPreTUYECKUM YPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3UUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, O3KOCHCTeMa, Owocdepa, Makpo- H
MHKPO3JICMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['ecorpadmsa: mmHEpanpl, TOpHBIC MOPOABI, IIOJE3HBIC MCKOIIAEMbIE,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYICCKas IMPOMBIINIJICHHOCTD, MCTAJUTIypIusi,
IIPOHU3BOACTBO CTPOUTCIIBHBIX MaTcpHraiosn, CEJIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIcBad IIPOMBINIJICHHOCTD, (bapMaueBTquCKa;{

IIPOMBIINIIICHHOCTDB, IIPOU3BOJACTBO KOCMCTHUYCCKHUX IIPCIIapaToOB, IIPOU3BOACTBO



KOHCTPYKIMOHHBIX MaTepuaoB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
XMMMNM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMuUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM  Jijist
Pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MTPOTrPaMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYyYarOUIUMUCS POCCUUCKON T'PaKIaHCKOW HJIEHTUYHOCTH —
FOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIPEAEIIEHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaaulvii 0a30BOM HAyKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LETOCTHOMN
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYpbl MU CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIMTATEILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJ€aIaMH POCCUHUCKOTO TPaskIaHCKOTO OOIIECTBA, TPUHSATHIMHU B
o0IIIecTBE HOPMaMU U TIpaBUJIAMHU TOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJIECHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(hOpPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHOM M MPAKTUUECKOW NEATeIbHOCTH
OoOy4Jaronuxcst o peaau3aii TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUS  OOYYAIOIIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOpPMAaxX M MPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU ACATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAy4YHOMY HAaCJEAUI0
OTCUYECTBECHHON XMMUM;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUS HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIUBBIX JKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpEca W TMO3HABATEIbHBIX MOTHBOB B IOJYYEHHH M MOCIEAYIOIIEM
aHanu3ze  MHGOpPMALMM O  TEPEJOBBIX  JIOCTUKEHUSX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYyallUd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEAECHUE U MOCTYIKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITUX
MOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 3J0poBOoro M 0Oe30MacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hH3UUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs TMpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJOBOM JAEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBWI WHIWBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUS B CUTYyallUsX, YTPOKAIOIIMX 370POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBHUM WU  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTpeOmneHus ajaKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEIOBATEIHCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpEeCca K MPaKTUYECKOMY H3YYECHHIO Mpodeccuil pa3aIuvyHoro poja, B
TOM YHUCJIE€ HA OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpYJOBOU
NEeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaeKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3ald COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS! K MPHUPOJE, KAK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00aJTHLHOTO XapaKTepa KOJOTHUYECKHX MpPOOJIeM, BIUSHHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs BOIPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHM, NPUHOCIIIMX BpEI OKpPYKarollen
MIPUPOHON Cpenie, YMEHHUSI TPOTHO3UPOBATh HEOIArOMPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITA JAESITEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLMATIBHOM



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH WICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XUMHHM KaK HayKH, OCO3HaHUs €€ poiu B
(GopMUPOBaHNHN PAIMOHATLHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH IMPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexKIEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHU JJIS COBPEMEHHOMU
UBWIM3AIMKA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIH B
CO3aHMM HOBOW 0a3bl MaTepHATBHOW KYJIBTYPHl, PEHICHHH TJI0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUCCKOM,
NUIIEBOM U DKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreueHn YCIOBHUM YCENIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0TO 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TOHHMMAaHHUSI CYIIHOCTH METOIOB
MO3HAHUA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalu3a U OOBICHEHHS SIBICHHI
OKPYXKAIOIIET0 MHUpa U MPOUCXOASANIMX B HEM H3MEHEHUM, YMEHHUS JeliaTh
000CHOBaHHBIC 3aKIIIOUCHHUS HA OCHOBE HAyYHbIX (DAKTOB M HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENHLCKON e TEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpEcCa K  OCOOCHHOCTSM  TpyJa B  pasluyHbIX  cdepax
npodeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUS Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CpeHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOyUYAIOIIUXCS
MEXAUCHUILTMHAPHBIE (MeKTpeIMETHBIE) oOl1leHayYHbIE MOHATHS,
OTpaKAIOUIUE IETOCTHOCTh HAyYHOW KapTHUHBI MUpa U CHEU(UKY METOIOB
MO3HAHUsS, HCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHHE, HAOIIOJIEHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHBIC NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PpEryJSTUBHBIE), oOecreunBaromuye (HOopMUpPOBaHUE
(GyHKIIMOHATIBHON TPAMOTHOCTU U COIMAJIBHONW KOMIIETEHIIMKM O0Yy4aroIIuXCs;

CIOCOOHOCTH oOy4Jarommxcst HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHOW M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiajieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBLIMU
JAeUCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJlU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAETATh ILEIN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIBHOCTH C IIOCTABJICHHBIMU
LEIIAMU;

WCII0JIb30BaTh NP OCBOCHUHW 3HAHHUUN MPUEMBI JTJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATH UX B3aMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHUS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCH(UKAIMM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE PpaCCYXKIeHUs (MHIYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pPacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILECCE TMO3HAHUA, HCIOJb3YEMbIE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TMPHU PEIICHUU Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUUYECKUX 3aJ]1ad, MPUMEHITh HAa3BAHHBIE MOJICIbHBIC
MPECTABICHUS JJIsI BBISBJICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB
Y XUMUYECKUX PEAKIIUH.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKkuii;

dbopMynmupoBaTh e W 3aJayd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIHFHO C(OPMYITMPOBAHHBIE BOMIPOCH B KayeCTBE
WHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

BJIaJICTh HABBIKAMU CaMOCTOSTEIBLHOIO IIJIAHUPOBAHUS W TPOBEACHUS
YYCHUYCCKHX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 3a
XOJOM  TpoIlecca, CaMOCTOSITEIbHO  TMPOTHO3UPOBATH €Tr0  pe3yJibTar,
dbopmynupoBarh 0000IIEHUS W BBIBOJBl OTHOCHUTEIBHO JIOCTOBEPHOCTH
Pe3yJIbTAaTOB MCCIIECIOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESATETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/IOB TTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HWCTOYHHMKAX WHopManuu (Hay4HO-
MOMyJISipHAsl JINTEpaTypa XUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHeTa), aHAIM3UPOBATh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm



pENCTaBIICHUs,  KPUTHYECKH  OLIEHUBaTh €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;

(bopMyIHpOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IPU MTOUCKE U
otbope uHpOpMAIMK, HEOOXOAMMOM Ui BBINMOJHEHUS YYEeOHBIX 3aaad
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MUCIOJb30BaHUS UHPOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TpeCTaBICHUS
uHpopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHSATh MEXIpeAMETHbIE (Pu3nyeckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl,  aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKUE CPEICTBA
HaTJIATHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMH JeHCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYX JAaeMOW TeMbl B XOJle Juanora
W/WIM JUCKYCCUH, BBICKa3bIBaTh HUCH, (GOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEILHOCTH,
MOJIYYCHHBIX CaMOCTOSATENIbHO WM COBMECTHO CO CBEPCTHUKAMHU IPHU
BBITIOJIHEHUA XUMHUYECKOTO JKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYXJICHHS U OOMEHAa MHEHUSIMH.

OByajieHUe YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITEILHOCTD, OMNpeesiss e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpEJIaraeMblii aJIrOpUTM JCHCTBUM TIPHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3aja4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO MX pElHICHHs ¢ YYETOM MOJYYSHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENHHOCTHU HAa  OCHOBE
caMoaHaJIu3a U CAaMOOIIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «Opranuyeckas XUMHS»
OTpaXKaroT:

C(l)OpMPIpOBaHHOCTB MPEACTABIEHUN O XUMHUYECKOU COCTaBnHIomeﬁ
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIUMYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOJMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMUYECKUN DJJIEMEHT, aTOM, JJIEKTPOHHas
o0osoyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHHOCTD,



XUMUYECKas CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpamEHHas),
MOJIb, MOJISpPHas Macca, MOJSPHBIA O0BEM,  YIJIEPOJHBIH  CKEJIET,
(GyHKIMOHATIBHAS TPYyIIa, paJuKal, H30MEPHS, HW30MEPhbl, TOMOJOTHYCCKHM
P, TOMOJIOTH, YIJICBOJOPOJBI, KHUCIOPOJ M a30TCOJCpIKAIINE COCAUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCTMHCHHS);
TEOPHUH M 3aKOHBI (TEOpHs CTPOSHUS OpraHMYeCKHUX BemiecTB A. M. Bytiepoga,
3aKOH COXPAaHCHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH SI3bIK
XUMHUHU; MHPOBO33PECHUYCCKHE 3HAHUWS, JICKAIlMe B OCHOBE IIOHMMAaHHS
IPUYMHHOCTH M CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHEC
CBEJICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHH M OC30IaCHOM HMCIIOJIb30BAHHH
BaKHEHIITNX OPraHUYECKUX BEIICCTB B OBITY M IPAKTUYCCKOH JEATCIbHOCTH
YeJI0BEKa,

c(hOpPMHPOBAHHOCTh YMCHHUH BBISBIISATH XapaKTEPHBIC MTPU3HAKH TIOHITHH,
yCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE ITOHSATHS
IIPU OMMCAHWUN COCTaBa, CTPOSHHUSI M MPEBPAIICHUN OPraHMYEeCKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIHMKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMysl OpPraHMYECKMX BEIISCTB U YPaBHCHUH XUMHUYECKUX PEaKIIHH,
M3TOTaBIIMBATh MOJICTH MOJICKYJI OPraHUYCCKUX BEIIECTB JJISI MIUTFOCTPAIIUN MX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh IIPHUHAIJICKHOCTh U3YUCHHBIX
OPraHUYeCKHX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONIPEACIEHHOMY
KJIacCy/Tpynrme coeAuHEHUN (YTJIeBOJOPOBI, KHCIOPOJ M a30TCOACpIKAIINE
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIC COCAWHEHHUs), JaBaTh UM Ha3BaHUS IIO
cucrematudeckorr HoMeHkiarype (IUPAC), a Takke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUs OTJNICIbHBIX OPTraHMYECKHUX BEIIECTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHTJIMKOJb, TIIUIEPHH, GeHO, hopMaIbIeTha, alleTaabAeT ], MypaBbUHAS
KHCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa, CTEApHHOBAs KHUCJIOTA,
IIF0K03a, (PPYKTO3a, Kpaxmal, eJIi0JI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEIACIATh BHUABI XUMHUUYECKOW CBS3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHS NMPUMEHSTH ITOJOKECHHUS TCOPUU CTPOCHUS
opraHnueckux BemiectB A. M. BytiepoBa 111 OOBSICHEHHUS 3aBHCUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHUS MacCChI
BEIIICCTB;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOCHUE,
bu3UYECKre U XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJACTaBUTEICH Pa3IUYHBIX
KJIACCOB OPTaHMYECKHMX BEIIECCTB (METaH, 3TaH, STUJICH, IIPOIMMICH, alleTHIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3051, METaHOJ, TAHOJI, ATUJICHTIMKOJb,
TIIHIEPUH, (GEHOJ, alleTaIbJACTH I, MypaBbUHAS M YKCYCHasi KUCJIOTHI, TJIFOKO3a,
KpaxMall, IIeJUTI0JI03a, aMHHOYKCYCHas  KHCJIOTa),  WJUIIOCTPUPOBATH
TCHETHYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
VTIIEBOJOPOAHOTO ChIphsi (HE(PTh, MPUPOIHBIN Ta3, yrojb), CIOCOOBI WX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WIIM MIPOTYKTa
pEaKIMK 1O W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO M3 HCXOTHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCII0JIb3YEMbIX B XUMHUH MPU U3YYCHUH BEIIECTB
U XUMUYECKHX  sIBJICHUNW  (HAOJIOJICHWE, H3MEpPECHHE, OSKCIICPUMEHT,
MOJICTMPOBAHUE), HCIOJb30BaTh CHUCTEMHBIC XHMHUYECKHE 3HAHUSA JJIA
INPUHATHS PEIIEHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
BEILIECTBAMHU U UX IPUMCHECHHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  MpaBuja  IOJIH30BAHUS
XUMHUYECKOM TIOCYJION M J1TabopaTOpHBIM O0OpyAOBaHHWEM, a TaK)Ke IpaBuiia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJHATH XUMHUYECKHUI
OKCIIEPUMEHT (MPEeBpAIllCHUS] OPraHMYECKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHHUE OJTWJICHA M U3YYEHHUE €ro CBOWCTB, KA4YCCTBEHHBIC pPEaKIIUH
OPraHUYECKUX BEILECTB, JCHATypalus OCIKOB IMpU HArpeBaHUH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MMACHOCTU IPHU
oOpalieHn ¢ BEIeCTBaMH M J1a0OpaTOPHBIM O0OpPYJOBaHUEM, MPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOpMyIHUpOBaTh BBIBOJBI HA OCHOBE JTUX
pE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(pOPMAIINIO, TOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBA MAaCCOBOM
uHpopmaruu, MHTEpHET U Apyrux);

chOpPMHUPOBAHHOCT,  YMEHUU  COOMIOJATh  MpaBUjia  AKOJOTUYECKU
11EJ1€CO00pa3HOT0 TOBEACHUSI B OBITY W TPYJOBOM JIEATENHHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTb BO3/ICHCTBUS HA >KUBBIC OPraHU3MbI OMPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBIIICHUS U TPEIOTBpAIICHUS] MX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YEJI0BEKa,;

JUTsl OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISAIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpains nmma  3amumcu
XUMHUYECKUX (hOpMYIIL.

11 KITACC

[IpenMeTHBIe pe3yabTaThl OCBOEHUS Kypca «OOImas w HeopraHudyeckas
XAMUS» OTPaAXKAKOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOMW ISl PEIICHUS MPAKTUYECKHUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XMMUYECKUI 3JIEMEHT, aToM, M30ToI, S-, p-, d-
AJIEKTPOHHBIE OPOUTAM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJSPHBI OO0OBEM,
BaJICHTHOCTh, JJEKTPOOTPHUIIATECIIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
CBS3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKas, BOJIOPOAHAS), KPUCTAIIINYECKAs



pEeLIETKA, TUIIBI XUMUYECKUX PEAKIIUM, paCTBOP, AIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAsA JTUCCOIMAIINS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuii 3akod . 1. Menneneesa,
3aKOH COXpPaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPalICHUS
SHEPIruu NPU XUMHYECKUX PEaKIIHAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUHN S3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE ITOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUU, (HaKTOJIOTHYCCKHE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYYECHHUH W OE30MaCHOM HCMOJIb30BAHUM
BOKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU JIEATCIHBHOCTH
YEJII0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUHN BBISBIIATH XapaKTepHbIC NMPU3HAKKU MOHSATHUH,
yCTaHABIMBaTh HUX B3aUMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS
IIpY ONHUCAHWU HEOPTaHMYECKUX BEILIECTB U X MPEBPAILICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOIHUKY IS
coctaBiieHuss (OpPMYyJI BEHIECTB W YPaBHCHHH XUMHUYECKHX PEaKIIHH,
cucrematudeckytro HomeHkinarypy (IUPAC) w TpuBManpHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIeCTB (yrapHbId ras, yrieKuciblid ra3, aMMHuaK,
raméHasi U3BeCTh, HeralI¢Hasi U3BECThb, MUThEBAs COJIa, MIUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUW OIpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHUSI XUMHYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAs) B
COCAMHEHUAX, THUIl KPUCTAJUIMYECKOW PEETKM KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTMYECKAs ), XapaKTep CPeabl B BOTHBIX
pacTBOpax HEOPTraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTH YMEHUMN yCTaHaBJIUBATh MIPUHAIJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNpeeiIEHHOMY Kiaccy/Tpymre
coeqMHEHUM (TPOCTBHIC BeEIIeCTBA — METaUIBl M HEMETaUlbl, OKCH/IBI,
OCHOBAHHUSI, KHUCIIOTBI, aM(OTEPHBIC THAPOKCUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa u  JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSCHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
xuMuueckux snemeHtoB . M. MenneneeBa, ucnonb3ysi NOHATUA «S-, p-, d-
3JIEKTPOHHBIE opouTaAINY, «OHEPreTUYECKUE  YPOBHW», OOBSICHATH
3aKOHOMEPHOCTH MW3MEHEHUsS CBOMCTB XMMHYECKUX DJJIEMEHTOB H UX
COCMHEHUN N0 Meproaam U rpynnaM llepuoanueckon CucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHpaeneena;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XAMUYECKUE CBOMCTBA HEOPraHMYECKHMX BEIIECTB PA3JIMYHBIX KJIIACCOB,
MOJATBEPKAATh CYIIECTBOBAHME TEHETUUYECKOW CBSI3U MEXKYy HEOPTraHWUYECKUMU
BELIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKIUH 110
Pa3JIMYHBIM MPU3HAKAM (YHCIY U COCTABY PEarupyrolux BELIECTB, TEILNIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00pPaTUMOCTH
PeaKUY, YHACTUIO KaTaIM3aTopa);

c(pOpPMHUPOBAHHOCTH YMEHUI COCTABIISATH YPaBHCHUS PEAaKUHil PA3IHIHBIX
TUTIOB, TIOJHBIE W COKpANIEHHBIC YpaBHEHUS pEaKIMii HOHHOTO OOMEHa,
YUYUTBIBAS YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHHH TPOBOJUTH PEAKIHMH, TOITBEPKIAOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACMO3HABATH
ONBITHBIM  TNyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEACTBOM COCTABJICHUSI DJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

chOPMHUPOBAHHOCTh ~ yMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3JuyHbIX (PaKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO BO3JICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XUMHYECKHUE MPOIECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIIEHHOTO MOJYyY€HUsI CEPHOM KUCIIOThI, aMMHUaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NMPUHIUIIAX W
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCcOBasl J0JIA BEIIECTBa B pacCTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
Ipu  XUMHUYECKMX PpEaKIMIX, MacChl BeEIIeCTBAa WIM 00BEMA Tra3oB IO
U3BECTHOMY KOJIMUECTBY BEIECTBA, Macce WIH O00BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIUIOBOrO 3¢ (deKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHMS MACChl BEILIECTB, MIPEBPAIICHUS U COXPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHH  COOJIfOJaTh  TpaBUjia  IOJIH30BAHUS
XUMHUYECKOM TOCYJIOM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUM IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3yioKeHUE MEPOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CpElIbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATLHOTO
WHIWKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiid HOHHOTO OOMEHAa, KauyeCTBEHHBIC peaKkIuu Ha Ccyib(ar-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHsS,  PCIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertammiel»y U «Hemeramnel») B
COOTBETCTBHHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH TIpH OOpalleHuu C
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpPYJAOBAaHHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B (hOopMe 3alucH YpPaBHEHHIH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHpPOBaTh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJM3UPOBATh XUMHUUYECKYIO
uH(pOpMaNuIo, IOIyYaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeJcTBa MAacCOBOM
KOMMYHUKaIWU, ITHTEpHET U JpyTHX);

c(hOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKH
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B ICIAX
COXPAaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOLIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUSI Ha J>KHMBBIE OpPraHU3MbI OIPEJCIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatens I[IJIK, mosicHATP Ha mIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYMHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHUUYECKUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYalolMXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCHUHYIO cUcTeMy oOo3HaueHuit JI. bpailns npna  3anucu
XUMHAYECKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMmbl

KoaudecTBO 9acoB

KonTposabHbie
padoThI

Bcero

IIpakTuyeckue
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOH XUMHUH

1.1

IIpeamer
OpraHuYeCcKOu
xumun. Teopus
CTPOCHUSA
OpraHNu4eCKHUX
coequHeHuit A. M.
byrneposa

Uroro no pazgeny

Pasnen 2. Yraesonopoabt

2.1

IIpenenbubie
YTI€BOLOPOABI —
aJIKaHbI

22

Henpenenbubie
YII€BOOPOJIBI:
AJIKEHBI,
AJIKaJUECHBI,
AJIIKUHBI

2.3

Apomarndeckue




YTIE€BOAOPOIbI

IIpuponusie
UCTOYHUKHU

24 3 1
YTI€BOIOPOAOB U

UX TepepadoTKa

Wroro no pazueny 13

Pa3znen 3. Kuciioponconep:kauye opranHudeckue coeJuHEHHsI

3.1 Cruptsl. Genon 3
AJLIeruael.

39 KapGoHoBsie 6
KHCIIOTBHI.

CnoxxHbIe 3(UPBI

3.3 YrieBoabl 3 1

Wroro no pazneny 13

Pa3nen 4. A3oTcoaeprkaiye opraHudeckue coelMHeHus1

AMUHEL
4.1 AMUHOKHCIIOTEL 3
beakn
Wroro no pazaeny 3

Paspnen S. BeicokoMoJieKy IsIpHbIe COeIMHECHUS

[ImacTmaccel.
5.1 2
Kayuyxu. Bonokna

Uroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOT'PAMME

34




11 KIIACC

Haumenosanue

KoanuecTBo 4acoB

Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3iejioB U TeM KoHTpoJibHbIE IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NporpamMmsbl padoTbl padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CtpoeHune aToMOB.
[lepuoanueckuit
3aKOH U
11 ITepuoauueckas 3 Bubnunoteka LLOK
' cucrema https://myschool.edu.ru/
XUMHUYECKUX
anemenToB /l. U.
Menneneena
CrtpoeHue BemiecTna.
1.2 Mmuoroo0pasue 4 Bubnmoreka LIOK
) p https://myschool.edu.ru/
BEIIECTB
13 XUMHYECKHE 6 | | Bubnuoteka LIOK
' peakuuu https://myschool.edu.ru/
Bnbnmnoteka LIOK
Htoro no pasaen
pasaety 13 https://myschool.edu.ru/
Pa3nes 2. Heoprannueckasi XuMust
Bubnuoteka LIOK
2.1 Mertamnisl
6 1 https://myschool.edu.ru/
b K
2.2 Hemeramnsl 9 1 1 mbnuoreka LIO

https://myschool.edu.ru/




CBs3b
HEOPTraHUYECKHUX U

Bubnmnoteka LLOK

23 OPraHUYECKUX 2 https://myschool.edu.ru/
BEIIIECTB
Uroro no pazgeny 17
Pa3zgen 3. XumMus u ;Ku3HbL
31| Ko woroc 4 ispaty/myschool.edu ru
Hroro no pazgeny 4
OBILEE KOJIMYECTBO a4

YACOB 110 [TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosn4yecTBo yacos
Ne JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KoHTpoJibHbIC IIpakTuyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
[Ipenmer opraHn4ecKO XMMUH,
1 €€ BO3HUKHOBEHHE, Pa3BUTHE U 1 Bubnmorera LIOK
s https://myschool.edu.ru/
3HAYEHUE
2 CraproBasi KOHTpOJIbHAs paboTa 1 1
Teopus crpoenus
3 OPraHMYeCKUX COCTUHEHUHN A. 1 Bubnuotexka LLOK
M. BytnepoBa, €€ OCHOBHbIE https://myschool.edu.ru/
MOJIOKEHUSA
IIpencrasnenue o
KJacCU(UKALUN OPTaHUYECKUX
BemlecTB. HoMeHnknarypa Bnbnunoteka LIOK
4 1
(cucremaTuyeckas) u https://myschool.edu.ru/
TpUBHUAJIbHBIC HA3BAHUS
OPraHUYECKHX BEIIECTB
5 AJKaHBI: COCTaB U CTPOEHUE, | Bnbnunoteka LIOK
TOMOJIOTHUECKUHN PsijL https://myschool.edu.ru/
6 MeraH u 3TaH — npocTenIre ! Bubnuoteka LIOK
MPEACTABUTENM AJIKAHOB https://myschool.edu.ru/
7 AJIKEHBI: COCTaB U CTPOCHHUE, ! Bubnuoteka LIOK
CBOMCTBa https://myschool.edu.ru/




OTHIIEH U ITPOITUJICEH —

Bubnuoteka LIOK

Y TIOTTYTHBIE HEPTSIHBIE T'a3bl,
He(PTh U IPOAYKTHI €€

https://myschool.edu.

8 MIPOCTENIINE TPEACTAaBUTEIN
P pex https://myschool.edu.ru/

AJIKEHOB
[TpakTrueckas padora Ne 1.

9 «IlonyueHnue sTuneHa u
M3y4YEHUE €ro CBOMCTBY»
Ankanuensl. byranuen-1,3 u

10 MetunOyraaueH-1,3. Bubnuotexka LLOK
[TonydyeHue CUHTETUYECKOTO https.//myschool.edu.ru/
Kay4dyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH

1 CTPOEHUSI, TOMOJIOTUYECKHI Bubnuotexka LLOK
psan. ALETUIIEH — MPOCTEUIIHI https://myschool.edu.ru/
MIPEICTaBUTEND aJTKUHOB

12 Brrunciienus 1o ypaBHEHHIO Bnbnunoteka LLIOK
XUMHYECKOHN peakiuu https://myschool.edu.ru/

13 ApeHbl: 6€H30J1 ¥ TOJIYOJ. Bnbnnotexka LIOK
TOKCUYHOCTH apEHOB https://myschool.edu.ru/
I'enernueckas cBs3b

14 YIIIEBOJIOPOJIOB, Bubnmnoteka LLOK
MIPUHAUIEKAIUX K PA3TUYHBIM https://myschool.edu.ru/
KJ1accam
[IpupoiHBIE NICTOYHUKHT

15 YIJIEBOAOPOOB: MPUPOIHBIN a3 Bubnunoteka LOK

ru/




nepepaboTKH

IIpupoHbIE UICTOYHUKHU
YTJIIEBONOPOIOB: IPUPOIAHBIN T'a3

Bubnuoteka LIOK

16 Y NIONyTHBIE HE(QTSAHBIE Ta3Bl,
yr ¢ B https://myschool.edu.ru/
He(Th U MPOAYKTHI €€
nepepaboTKH
17 KonTponbHas pabota mo
pazzeny «YTiIeBOJOPOAbD
[IpenenbHble OHOATOMHBIE
18 CIUPTBI: METAHOJ U 3TAHOJI Bubmmorexa LIOK
PTRE ' https://myschool.edu.ru/
Bonoponnas cBs3b
19 MHOroaToMHbIE CIIUPTHI: Bubnunotexka LLOK
STUJICHIJIMKOJb U TIIMLIEPUH https://myschool.edu.ru/
@eHOJI: CTPOCHUE MOJIEKYIIBL,
20 ¢bu3znyecKkrne 1 XuMHYECKHe Bubnmoreka LIOK
. https://myschool.edu.ru/
CBOICTBa, TPUMEHEHNE
71 Anpaeruapl: hopManbAeTHI U Bnbnunoteka LLIOK
areTanpaerua. AeToH https://myschool.edu.ru/
OIHOOCHOBHBIE TIPE/IETbHBIE
22 KapOOHOBBIE KUCTIOTHI: Bubnuorera LIOK
P ) https://myschool.edu.ru/
MypaBbUHAs U YKCYCHas
[TpakTuyeckas pabora Ne 2.
23 «CBoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»
24 CreapuHOBas U 0JIEMHOBAs Bubnunoteka LIOK

KHCJIOTHI, KaK MPEACTAaBUTCIIN

https://myschool.edu.

ru/




BBICHINX Kap6OHOBBIX KHCIIOT

Mbu1a Kak COJIU BBICIHIUX

Bunbnunorteka LLOK

25 1<ap60HOBLI>i KHCIIOT, UX https: //myschool.edu.ru/
MoloIIIee JeiicTBre
Crnoxuble 3(upbI Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCIOT. ['UIponan3 CIOKHBIX Bubnunotexka LOK

26
a¢upoB. JKupsl: ruapOIIH3, https://myschool.edu.ru/
MIpUMEHEHHE, OMOIOTHYecKast
POIIb KUPOB
VYrneBoabl: COCTaB,

7 Kkinaccudukanusa. Baxuennme Bubnunoteka LOK
MIPEACTABUTENH: TIIOKO034, https://myschool.edu.ru/
bpykTo3a, caxaposa

73 Kpaxman u nemironosa kak Bubnunotexka LOK
IIPUPOHBIE TTOJUMEPBI https://myschool.edu.ru/
KonTponbHas padota no

29 pazneny
«Kucnopoaconepxaiiue
OpraHUYeCKUE COETUHEHUS»

30 AMMHBI: METUJIAMUH U aHUJTUH Bubmmorexa LIOK

https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK

31 am¢oTepHbIe OpraHUYECKUE Bubnunoteka LIOK

COCAUHEHHMS, UX OMOJIOTMYECKOE https://myschool.edu.ru/

3HadyeHue. [lentuanl




benku kak npupoHbIe

Bubnuoteka LIOK

32 BBICOKOMOJIEKYIISIPHEIE
yAp 1 https://myschool.edu.ru/
COEINHEHNS
OCHOBHBIE TTIOHITHS XUMHH
33 BBICOKOMOJIEK YIISIPHBIX 1 Bubnmoreka LIOK
. yip https://myschool.edu.ru/
COoeIMHEHNH
OCHOBHBIE METOILI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX | Bnbnmnoteka LLOK
coeauHennii. [lmacTMacchsl, https://myschool.edu.ru/
Kay4yyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

Nd KosanuyecTBO 4acoB
DJleKTPOHHBbIE HU(PPOBLIE
;I Tema YpoKa Beero KOHTpOJ’[LHbIe HpaKanec]ﬂ/Ie IZ/I[:;:CHI/IH 06pa30BaTeJILHLIe
u padoThbI padoTbI pecypchl
XUMHYECKHUH DJIEMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus 1 Bubnnoreka LIOK
https://myschool.edu.ru/
aToOMOB
Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
) XUMHUYECKUX djieMeHToR /I, M. Bubnuoteka LJOK
MeHpeneeBa, X CBA3b C I https://myschool.edu.ru/
COBPEMEHHOU TEOPUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
MX COEIMHEHUH IO Tpynnam 1
3 nepuoaM. 3HaueHUe 1 Bnbnuoteka LLOK
IIEPUOINYECKOTO 3aKOHA U https://myschool.edu.ru/
CHCTEMBI XHUMHYECKHUX 3JIEMEHTOB
J.W. MenneneeBa B pa3BUTHH
HAaYKH
4 Crpoenue BemiecTBa. XuMHUUYECKast Bnbnuoteka LLOK
CBSI3b, €€ BUIbI; MEXaHU3MBI ! https://myschool.edu.ru/




00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bomopoanas cBs3b

BanenTHOCTS.
DNEeKTPOOTPULIATEITLHOCTD.
Crenedb okucieHusa. Benlectsa
MOJICKYJISPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

Bubnunoteka LOK
https://myschool.edu.ru/

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIEC U KOJUIOMIHBIC
pactBopbl. MaccoBast 10715t
BEILIECTBA B PaCTBOPE

Bubnunoteka LLOK
https://myschool.edu.ru/

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUU.
I'enetnyeckas cBs3b
HEOPTraHUYECKHUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Bubnunorteka LLOK
https://myschool.edu.ru/

Krnaccudukanus XuMuaeckux
peaKunii B HEOPraHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUs U IIPEBPAIICHUS
SHEPTUH MPU XUMUIECKUX
peakuusx

Bubnunorteka LOK
https://myschool.edu.ru/

CxkopocTts peakiuu. O6paTumbie
peakuun. XuMHUYECKOe
paBHOBeCHE

Bbubnnoteka LOK
https://myschool.edu.ru/




[TpakTrueckas padora Ne 1.
«Bnusnue pa3nuyHbix GaKTOpoB

10 Ha CKOPOCTb XUMHYECKOU
peaKIm
DNEeKTPOIUTHYECKAS
nuccouuanus. [lonsrue o

1 BOJI0OpoAHOM Moka3zatene (pH) Bubnuoteka LLOK
pactBopa. Peakiiuu nOHHOTO https://myschool.edu.ru/
oOmeHa. ['maponu3 opraHugecKux
Y HEOPTraHUYECKHUX BEIIECTB
OKHCIUTENBHO-

2 BOCCTaHOBUTEIILHBIE PEAKIINH. Bubnunoteka LLOK
[Tonsitue 06 snekTpon3e https://myschool.edu.ru/
pacIiiaBoB U pacTBOPOB COJIEH

13 Kontponbnas paboTa mo pazaery Bubnmnoteka LIOK
«Teopernueckre OCHOBBI XUMHUU» https://myschool.edu.ru/
Merasibl, UX MOJOKEHUE B
Ilepunonnueckoi cucreme

14 XUMHUYECKUX djieMeHToR /1. M. Bubnnorteka LLOK
MenpeneeBa 1 0COOCHHOCTH https://myschool.edu.ru/
cTpoeHus aromoB. O01mue
(u3nyeckre CBOMCTBa METANIOB
CrutaBbl METAIIIOB.

15 | DnexTpoXuMHUYEeCKu# psia Bubnnoreka LIOK

5 https://myschool.edu.ru/
HaIpsDKEHUH METaJlIOB
16 | XuMuueckue CBOWCTBa Bubnuoreka LIOK

https://myschool.edu.

ru/




BOKHEUIIINX METAJUIOB (HATPHA,
KaJIni, KaJIbIIUi, Mardui,
QITIOMUHUIA) U UX COECTMHEHUN

XUMHUYECKUE CBOMCTBA XpoMa,

Bubnunorteka LOK

17 .
MEIU U UX COSIUHEHUN https://myschool.edu.ru/
18 XHUMHYECKHE CBOMCTBA IIMHKA, Bbubnunorteka LOK
JKene3a U UX COeIMHEHNN https://myschool.edu.ru/
[IpaxTuueckas padora Ne 2.
19 | "PemieHue 3xcepUMEHTaIbHBIX
3a1a4 o teme «Metauib"
Hewmeranibl, ux nmojioxxeHue B
[Iepnonnueckoii cucreme UG oK
nénuoteka
20 | xumuyeckux saeMeHTos J1. W. https-//mvslc;lhool edu.ru/
MenzeneeBa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB
®u3nYeCcKre CBOMCTBA
HEMETAJIOB. AJUIOTPONUs En6 oK
nénuoteka
21 | HeMmeTamnoB (Ha mpUMepe H
https://myschool.edu.ru/
KHCJIO0pOAa, cepsl, pocdopa u
yriepoja)
2 XnMHYeCcKHe CBOMCTBA TaJIOTEHOB, bubnnoteka LOK
Cephl U UX COCTMHEHUN https://myschool.edu.ru/
73 XuMHU4YecKre CBOMCTBA a30Ta, BbubnunoTteka LIOK
¢bocdopa 1 UX coeTMHEHU https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIJIEPOJa, Bubnmnoteka LIOK

KpEMHUA U UX COCJII/IHGHI/Iﬁ

https://myschool.edu.ru/




25

[IpumeneHnne BaxxHEUIINX
HEMETAJIJIOB U UX COEAMHEHUN

Bubnnoteka LLOK
https://myschool.edu.ru/

26

O0001IeHEe B CHCTEMATH3 AL
3HaHu# 1Mo TeMe «HeMeTamie.
Brruucienust mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi 1
TEPMOXUMHUYECKHUE PACYETHI

Bubnunoteka LOK
https://myschool.edu.ru/

27

[IpakTuueckas padora Ne 3.
«Penienne 3KkcrepuMeHTaIbHBIX
3azad4 mo reme "Hemetamisr"»

28

KontponbHas paboTa mo temam
«Metamaey u «Hemetamin

29

Heopranuueckue u opranuueckue
kucioTsl. Heopranndeckue u
OpPraHUYECKNE OCHOBAHUS

Bubnunorteka LOK
https://myschool.edu.ru/

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYECKHE COETUHEHUS.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Bubnunorteka LOK
https://myschool.edu.ru/

31

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOW, JHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITUHBI

Bbubnnoteka LOK
https://myschool.edu.ru/

32

[IpencraBnenust 06 oOmMX
HAYYHBIX IPUHITUITAX

Bbubnnoteka LOK
https://myschool.edu.ru/




IIPOMBIIIJICHHOI'O ITOJIYYCHUA
BayKHEHIITNX B€IICCTB

YemoBek B MHUPE BEIIECTB U

Bunbnuoteka LLOK

33 MaTepHAaJIOB ! https://myschool.edu.ru/
Bunbnuoteka LLOK
34 | Xwumus U 310pOBbE YEIIOBEKA 1 https: //myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

» Xumus, 11 xmacc/ I'abpuensia O.C., OO11ecTBO ¢ OrpaHMYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M31aTenbcTBO
«IIpocBenieHue»

Ilepnonnueckas cucrema XuMu4eckux anemMenToB /[.M.Menneneesa,

Ta6HI/I]_Ia PaCTBOPUMOCTH, I)JICKTpOXI/IMI/ILIeCKI/Iﬁ pAI HAIIPSIPKCHUA MCTAJIJIOB

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

Beenute 1. O.C.I'a6puensu, I'.I".JIpicoBa «Xumust Metoaudeckoe nocobue — 6a30BbIil ypo-
BeHb» - M.: JIpoda 2022 rox.

2. 0.C.I'abpuensH, U.I'.OctpoymoB, «O011ast XuMusl B TeCTax, 3aadax, ynpaxHeHusx. 11
kimace» — M.: [Ipoda, 2023 rog.

3. O.C.T'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knace: KonTponbHbIe U 1po-
BEpOUYHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHast kaura iist
yuutens». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 xkmacc: HacronbpHast kHUTA J1s1
yuutensi». Yacts 2 — M.: Jpoda, 2022 rox.

6. O.C.I'abpuenss, [1.B.Pemeros, N.I".OctpoymoBa «3agaun o XMMUHU U CIIOCOOBI UX pe-
meHus» - M.: «Zlpoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsie miansl o yueOnuky O.C.I'abpuensina,
I'.I".JIpicoBoit» - Boarorpan» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kimacey, - M.: Dk3aMeH,
20109r.

9.9. O.C.I'abpuensH, .I".ocTpoymMOB «XUMHUYECKUH IKCIIEPUMEHT B mikoje 11 kmacey; - M.:
Hpoda. — 2019 rox.



HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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