MunucTepcTBo 00pa3oBanus u Hayku PecnnyOuauku Tatapcran

MKY «¥Ynpasiaenue oopazoBanusi UCIOJTHUTEILHOT0 KOMUTETA

JlauieBCcKOro MyHMIMNAJBLHOTO paiiona PecmyOauku Tarapcran»

MBOY "Maaoearuackasa COIII"

PACCMOTPEHO

IMO yunrenen
€CTECTBCHHO-
MaTEMaTUYECKOI0 HUKJIA

Ab6nynnuna H.X.

[Ipotokon Ne 1 ot «28»
aBrycra 2025r.

COI''TACOBAHO

3aMeCTUTEIb TUPEKTOPA
no YBP

Kusimosa C.M.
[IpoTokoa Ne 1 ot «28»
aBrycra 2025r.

(ID 8431776)

YTBEPXIEHO

JIMpEKTOP MIKOJIBI

Bamnymnmua M.K.
[Tpuxka3 Ne 80 ot «28»
aBrycra 2025T.

MYHULIMNANbHOE MoANUCaHo LUGPOBOI MOATHCHIO:
BIO[KETHOE MYHULIMNASbHOE BIOJKETHOE
OBLLIEOBPA3OBATE/IbHOE OBLEOBPA30BATENIbHOE
YYPEXKOEHVE YUPEX[EHVIE "MANOENTHCKASA
"MANOENTVIHCKAA CPELHSAA  CPEAHAA
OBLEOBPA3OBATE/IbHAA OBLIEOBPA3OBATE/IbHAS
LIKOMA" TAULLEBCKOTO LIKONA" NAVILIEBCKOTO
MYHULIMMATTGHOTO PAVIOHA  MYHVLIMIMATBHOTO PAVIOHA
PECNYB/IKM TATAPCTAH PECTIYBIIMKA TATAPCTAH

PABOYASA ITPOTPAMMA

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

115t ooyuatrommuxest 10 — 11 kiaccos

c.MaJaasa Eiara, 2025



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHEero oO0mero ooOpa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepanbHOM  TrOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEero 00111eT0 00pa30BaHUs CPeICTBAMU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBbl CpEAHEro OoOIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATIBHOTO HAYYHOT'O MBIILJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB HA OCHOBE OOINIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMNpeNeIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN O CTpoeHUH BeliecTB. CBefieHus 00 H3ydaeMbIX B Kypce BeLIecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEJCTABICHUS] O XUMHUYECKON CBSI3M, KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUEe CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUsI AoToHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIHIO U IPUMEHSTH €€ IS IOMOJIHEHU I 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX UACH, TaKkWX KakK: MaTepualbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEINOCHUTKAMH, OCO3HAHNUE POJIM XMMHUHU B PEIICHUHU SKOJOTHYECKHUX Mpobiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4YaromMXcss TPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbl K OTMPEIEICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa TMPAKTUIECKON U
UCCIICIOBATENLCKON ACSITEIbHOCTH, 3aHMMAOIIEH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COZIEPKATEIIbHON XapaKTePUCTUKH IIeJIed HW3Y4YeHUs TpeIMeTa HalpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIEW H3ydeHUS
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TIJIABHBIMHU LIEJSIMH HM3YyYEHHs] IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000IIeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IPUPOAE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeIMETA B MPOrpaMMe N0 XUMUHU YTOYHEHA U CKOPPEKTUPOBAHa B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IPEnoAaBaHUM XUMHUH B OOJIbIICH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOJTOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBA3U ¢ 3TUM IIpU U3yYE€HUH TTPEeIMETa « XUMUS» JOMUHUPYIOLEE 3HaUCHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pelIeHus mpoliieM, Mmorcka, aHajau3a U 00paboTku MHGOpMALIHH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30MacHOCTH XapaKkTepa BIMSHUS BELIECTB U XUMHUYECKHUX POLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a y4eOHOU H
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMUYECKOTIO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IJIAHUPOBAHUM U NPOBEACHUH XHMHYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MpeaMeT «XUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTEpHAIOB. Teopus CTPOCHHSI OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiIacCU(pUKALMK OpraHUYECKUX BemecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMyu OpraHMYECKUX BELECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAd. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TPEICTABUTENN AJIKEHOB: (PU3MYECKME M XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiauMmepusauuu). [lodyyeHue CHUHTETHUYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTalliy,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHUs U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), noAyueHue U npumeHnerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAMICKAIIUMU K Pa3IMUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KaydyKOB U pe3uHbl, KoJuteKuu «HedTby»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M JTAaHOJ: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OTWICHIJIMKOAb W  TJHMLUEPUH: CTPOCHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHon: CTpOCHUE MOJEKYJbl, (U3UYECKUE W XHUMHYECKUE CBOWCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbrHAasA U YKCYCHasI
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['1ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NUECKHE K XMMUYECKHIE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
OpO>KEHHE IIIIOKO3bI), HAX0XKIECHHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTNYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYE€HUs BEIIECTB W MX IPEBPAILCHUIA:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuaoM meau(ll)), anpaernioB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncinenuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHMsS] BEIIECTB M WX IMpEeBpallleHHI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHATHUN, TaK W MOHITHH, SBISIOMUXCS CUCTEMHBIMH ISl OTAEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJIEITUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOTOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKUE MpEnaparhbl, MaTepUalbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa W llepumoanueckoidl cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DJEKTPOOTPUIATENHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTne o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckass — peaknus. Knmaccupukammss XMMHYECKHMX — peakiuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYeCcKoe paBHOBecHe. DakTopbl, BIMSAIOIIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE TEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M MX  COCOUHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl moayueHus: MeTaioB. [IpuMeHeHne mMeTamioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBUE THIPOKCHIA AIIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MeXOpeAMETHBIX  CBA3€d TMpU  U3YyUYCHUM  OOImed u
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHS: HAy4YHBINH (DaKkT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpaIbl, TOPHBIC MTOPOJIbI, TOJE3HBIC UCKOIMAeMbIC, TOILIMRBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUSA
oOyJaronMMuCss TOporpaMMm  CpeAaHero obmiero oOpa3oBaHus  (JIMUHOCTHBIM,
MeETaIpeIMETHBIM U IIpeIMETHBIM ). HaydHo-MeToiuueckoit OCHOBOM /1jist pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMM CPEAHETO OO0IIero oOpa3oBaHUs
SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN OAXO0/I.

B coOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPeIMeTa « XUMHUS Ha YPOBHE CPETHETO OOIIIETOo
00pa30BaHUsl BBIJICIEHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPaBICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4YaroIIUXCsi PYKOBOJICTBOBaThCS B CBOEH
NEATEIIBHOCTH 1EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH LEIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUYECKOM KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
L[N U CTPOUTH KU3HEHHBIC TIAHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeAMeTa «XHUMHS» JIOCTUTAOTCS B
€IMHCTBE Yy4YeOHOW ¥ BOCIUTATEIBHOW JNESITEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
ujeaqaMi pOCCUMCKOTO IpakIaHCKOT0 OOIIEeCTBa, MPUHATHIMU B O0IIIECTBE HOpMaMU
W TpaBUJiaMH  TIOBEJICHMS, CIIOCOOCTBYIOIIMMHU  TIpolleccaM  CaMOIIO3HAHMS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM ¥ TPAKTUYECKON JCATEIHHOCTH
o0yyJaromuxcsl Mo peaju3alii MPUHIATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHCIIC B
YacTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUSI O0YYAIONIUMHUCA CBOMIX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPSIKY;

NpeACTaBICHUST O COIMAIbHBIX HOPMax U TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;



FOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIbHOCTH MPU CO3JAHUU y4EOHBIX
MIPOEKTOB, PEIICHNN YY€OHBIX M TO3HABATEIBHBIX 3a7a4, BHIITOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IpYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU NS TEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCITUTAHUA:

LIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJIbTar
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTIMBBIX  JKCIIEPUMEHTAIBHBIX  IOHCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U MPAKTUKOB;

UMHTEpECca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOUIEM aHAIA3E
uH(GOPMAIH O TIEPEIOBBIX TIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITOCOOHOCTH OLICHHBATh CUTYAllMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
NPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE TMOBEICHHME M TOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIEACTBUN ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 370poBOTO MW  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIHLHOCTH;

MMOHMMAHUSl I[IEHHOCTHM MPaBUJI  HUHAUBUAYAIBHOTO U  KOJUJIEKTHBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIIUsAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMsI TIOCJICICTBUN W HEMPUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BaTEIhCKON
NEeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JAEATEIbHOCTH,

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 COIMaIbHON
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQPECCU pazIuyHOro poja, B TOM
YHUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUHU;



YBaXXEHHUS K TPYAY, JHOJIAM TPyAa U pe3yibTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpazoBanusi, Oyayrieit npodeccnn u peanu3anui COOCTBEHHBIX )KU3HCHHBIX TIAHOB
C Yy4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUSl TIJIO0AJIBHOTO XapakTepa »HKOJIOTHYECKUX MpoOJeM, BIUSHUSA
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHMSI HEOOXOAUMOCTH MCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOMPOCOB PAMOHAIIBHOTO MPUPOIOMIOTIB30BAHMUS;

AKTUBHOI'O HENPUATHS IEUCTBUM, IPUHOCSIINX BPEIl OKPYKAOUIEH TPUPOJHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTMUYECKHE TMOCIEACTBUS
OpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HX;

HAJIMYMSL PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBI,
ONBbITA AEATEIIBHOCTH YKOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCSA
UMU B TIO3HABATENIbHON, KOMMYHHKATUBHON U COLIMATIHOM MPAaKTUKE, CIOCOOHOCTH U
yYMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOuH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

MOHUMAaHUS CTIEIM(PUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ poJii B JOPMUPOBAHUH
PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHMH IEJIOCTHOTO MpEACTaBICHUS 00
OKpY’KaroIleM MHUPE KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKA, B TO3ZHAHUMU MPUPOTHBIX
3aKOHOMEPHOCTEHN U PEelIeHUH MPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH JJISI COBPEMEHHOM IMBUIIU3AIUU:
B €€ TYMaHUCTUYECKON HAMpPAaBJICHHOCTH M BAXXHOW POJU B CO3JaHUM HOBOUM 0a3bl
MaTepUaIbHOU KYJIbTYpHI, PEIICHUN TJIOOATBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, THIIEBOM M  DKOJOTHYECKOMU
0€30I1acCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIICUCHUHN YCJIOBUHN YCIICIIHOTO TPYJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HH KaXKIOTO YieHa OOIIEeCTRa,;

€CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH: TIOHUMAHHUS CYITHOCTH METOJ/IOB ITO3HAHMUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOJydaeMble
3HAHUSA JJIS aHATIU3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIET0 MUPa U MPOUCXOASIINX B
HEM WM3MEHEHMH, YMEHUS JenaTh 0OOCHOBAHHBIC 3aKJIFOYEHHUS HA OCHOBE HAay4YHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CAMOCTOSTENHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS JIJIs1 PEIICHUS
npo0JieM B peasbHbIX KU3HEHHBIX CUTYaIIMSIX;



MHTEpEeCa K O3HAHUIO U UCCIIEA0BATEIbCKON NESITEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJY4Y€HHIO HOBBIX 3HAHMM MO XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTAM Tpyla B pazNuyHbIX cdepax MpodecCHOoHAIbHON
NEeATETBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOSHUS YYEOHOro mpeameTra «XuUMHUs» Ha
YpOBHE CPEJHET0 00111er0 00pa30oBaHus BKIIOYAIOT:

3HAYUMBIC TS dbopmMupoBaHus MHPOBO33PEHUS 00yYaroIIMXCs
MEXKIUCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPAXKAIOIIHUE
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHEeUU(PUKY METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, PHEPTHUs, SBJIICHUE,
MpOIECC, CUCTEeMa, HAy4YHbIH (DaKkT, TPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaAJIbHbIE YyueOHbIC JEUCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHBHEIE,
peryJIaTHBHBIE), o0ecreunBaromue GopMupoBaHue (yHKIIMOHATBLHON I'PaMOTHOCTH U
COITMAJIbHON KOMIIETEHITUH 00YyYaroIuXCs;

CIIOCOOHOCTh 00YYaIOIIUXCS MCIO0JIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC JEHCTBUS B TO3HABATEILHOMN
Y COLIMAJIBHOW MPAaKTHUKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPAXKalOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH TI03HABATCIHHBIMU, KOMMYHHKATUBHBIMHU U PETYJISATUBHBIMU JACHCTBHUIMU.

OBJ1ajIeHNe YHUBEPCAJIbHBIMHU Y4e€OHBIMH MMO3HABATEIbHbBIMHY I€HCTBUAMMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITEIIbHO (DOPMYIIMPOBATh M aKTyaJU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNesATh LEIU JACATEIBHOCTH, 3aJaBasg NapaMeTpbl W KPUTEPUH UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHWHM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICISATh XapaKTEpHbIE MNPHU3HAKK TOHSITUH U YCTAaHABIMBATH WX B3aWMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TMOHSTHUS IJII OOBSICHEHHS OTAEIBHBIX (PAKTOB H
SIBJICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUHM JIJIS KJIACCU(PUKAIIMY BEIIECTB U XUMUUECKUX
pEeaKUunii;

YCTAaHABJIMBATh NPUYMHHO-CJIEACTBEHHbIE CBA3M  MEXKAY  HU3YyYa€MbIMHU
SIBJICHUSIMU;



CTPOUTb JIOTMYECKHE pacCyKIeHUs (MHAYKTUBHbBIE, JEIAYKTUBHBIE, IO
AHAJOrUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B pPaccMaTpPHUBAEMBIX
ABIICHUSAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHATh B IpOLIECCE NO3HAHMsI, UCIOIb3yEMbIE B XMMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATh MOJEIIbHBIE MPEACTABICHUS — XUMHUYECKUN
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHNE XUMHUECKON PeaKkIuu —
OpU pEHIeHNH YYeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, HPUMEHSTDH
Ha3BaHHBIE MOJEJIbHBIC MPEACTABICHUS MJIs BBIBICHUS XapaKTEPHBIX NPH3HAKOB
M3y4aeMbIX BELIECTB U XMMHUECKHUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAaMH METOJOB HAYYHOTO ITO3HAHMSI BEUIECTB U XHUMHUYECKHX
peaKkuui;

(opMyIHMpPOBATH LIETU U 3a/1a4l UCCIIEIOBaHUs, UCIOIb30BaTh IOCTABICHHBIC U
CaMOCTOSITENIBHO C(hOPMYIHPOBAHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI J11 OPMHUPOBAHUS TUIOTE3bI [0 MPOBEPKE NMPABUIBHOCTH BbICKA3bIBAEMBIX
CYXKJICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOSITEJIBHOIO  IUIAHUPOBAHUS M MPOBEICHUSA
YUYEHUYECKUX SKCIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONaTh 3a XOJO0M
npouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyJIUpOBATH
000011IeHHs] U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEIOBAaHUSA,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOAEIAHHON padboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MPOEKTHOU
JESITeIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEUIEHUS NPAKTUYECKHX 3aJad, NPUMEHEHUIO pPa3jJu4yHbIX METO/IOB
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HH(OpMaLKU (Hay4YHO-TIOMYJIsipHast
JUTEepaTypa XUMUYECKOTO COAEepkKaHUsl, CIpaBOYHbIEe TOCOOus, pecypchl HTepHeTa),
aHAJIM3UPOBATH MHPOPMAIUIO PA3IMUHbIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(GbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH Pa3JIMYHbIE METOJbI MPHU TOUCKE U
orbope wuHpOpMANMK, HEOOXOMUMOW JUIsi  BBITIOJIHEHHUS  Y4YeOHBIX  3aaad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTb ONBIT  HUCIOJIb30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U Pa3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (JOpMY MpeicTaBlIeHUs HHPOpMaLun
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uH(pOpMaLei: MPUMEHSATh MEKIIpeIMETHBIE ((PU3NYECKUE U MAaTEMAaTHUECKHE) 3HAKH
¥ CUMBOJIBI, (hOpMYyIIbI, a00peBUATYpPbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W NPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TE€MbI B XOJ€ AHAIOra W/WiH
JUCKYCCHUHU, BBICKA3bIBaTh UJIEH, POPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMIPE3CHTAllUEe PE3yJbTaTOB II03HABATEIBHOU JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBIITOJIHEHHH
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKOM padoThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3alii yueOHOro NpoeKTa U GopMyJIupOBaTh BBIBOBI 110
pe3ynbTaTam IMPOBEAEHHBIX HMCCIEIOBAHUN IYTEM COTJIACOBAHUS INO3ULUN B XOJE
0OCYy>XIeHUsI 1 0OMEHAa MHEHUSIMU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO IUIAHUPOBaTh M OCYLIECTBISATH CBOK I03HABATEIbHYIO
NEATENbHOCTh, OIpeaeisass €€ Uenu M 3aJadd, KOHTPOJIMPOBATbh M IO MEpe
HEOOXOAMMOCTH  KOPPEKTHPOBATh IpEAjaraeMblii  alroputM JIEUCTBUN  NpHU
BBINIOJIHEHUHM Y4eOHBIX M MCCIENOBAaTEIbCKUX 3a/Jay, BbIOMpaTh Haubosee
3¢ PeKTUBHBIN CrTOCOO UX PEIICHUS C YYETOM MOTYYEHHUSI HOBBIX 3HAHUH O BEIIECTBAX
Y XUMUYECKUX PEaKIUIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AEATENBHOCTH HAa OCHOBE CaMOaHaJIM3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKasi XuMUsh» OTpakaroT:

chOpPMHUPOBAHHOCTh  NPEACTABJICHUM O  XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIA XUMUH B IO3HAHWUU SIBJIEHUM TIPUPOJIbI, B
dbopMHpPOBAHNY MBIIUICHUS U KYJBTYPHl JIMYHOCTH, €€ (QPYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHUsS] MPAKTHYECKUX 3a1ad M DKOJOTUUECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHOM cpene;

BJIAJICHUE  CHUCTEMOM  XHMHWYECKMX  3HAHUM,  KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUUECKUN DJIEMEHT, aTOM, DJICKTPOHHAs 000J0YKa
aroma, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMHUUYECKaAs CBSA3b,
cTpykTypHasi ¢dopmyna (pa3BEpHyTas W COKpaim€éHHas), MOJIb, MOJISIpHAs Macca,



MOJISIpHBIA  00BEM, YIJIEPOAHBIA CKeNeT, (QYHKIMOHANbHAs TpYyIIa, paauKa,
M30MEPHUSI, U30MEPDBI, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YTI€BOJOPOIbI, KUCIOPOA U
a30TCoJepKaIIue COCIUHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUsl CTPOCHUSA
opranuveckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHMUS,
JIeKAIIUe B OCHOBE MIOHUMAHMSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBJICHHM,
(dakTOIOTHYECKE CBEIEHUS O CBOWCTBAX, COCTaBE, IMOJYYCHHUH H O€30MaCHOM
UCIIOJIb30BAaHUU BAXXHEUIINX OPraHWYECKUX BEHIECTB B OBITY M MNPAKTHYECKOM
NeSITeTbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMCHHUH BBIABIATH XapaKTEPHBIC NPH3HAKH TTOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHSTHUS TPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHMYEeCKUX COSAMHEHUI;

c(OPMHUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XHUMHYECKYI0 CHUMBOJMKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON) popmy
OpraHUYECKUX BEIICCTB M YPABHEHUI XUMUUYECKUX PEAKIU, U3rOTaBIMBATH MOJEIH
MOJIEKYJl OpPraHUYeCKUX BEIIECTB JUIS WUIIOCTpPAlMd WX XUMHUYECKOTO |
POCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJICKHOCTh HW3YYCHHBIX
OpraHUYECKHUX BEIIECTB MO UX COCTABY M CTPOSHUIO K ONPE/ICTIEHHOMY KJIAaCcCy/TPYIINe
coeMHeHUN  (YTJIEBOJOPOJBI, KHCJIOPOA U  a30TCOJEpXallue COSIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUSI), JaBaTh MM Ha3BaHUS MO CHUCTEMATUYECKOU
Homenknatype (IUPAC), a Takke mpuBOIUTH TPUBUAJILHBICE HA3BaHUS OTAEIbHBIX
OpraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH, alleTUJIEH, dTUJIICHTIIMKOIb, TIHUICPUH,
dbenon, dopManbaeruj, aneTaibIery]l, MypaBbUHAs KUCIJIOTA, YKCYCHash KHUCJIOTa,
OJICMHOBAasi KHUCJIOTa, CTEApUHOBAsi KHUCIOTa, TIJIIOKO3a, (pyKTo3a, Kpaxmad,
1EJITI0JI03a, TJIUIIMH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHABl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCNNHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHUSI TMPUMEHSATH TIOJOKEHUSI TEOPUU CTPOCHUS
opraHuueckux BemecTB A. M. bytnepoBa 1 00BsSICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE U
XUMUYECKHE CBOMCTBAa  THUNUYHBIX  NPEACTABUTENICH  pa3IMUHBIX  KJIACCOB
OpraHUYeCKUX BeEIIeCTB (METaH, 3TaH, dTUJIEH, NMPOMUJIEH, alleTuIeH, OyTaauen-1,3,
MeTuiOyTaaueH-1,3, 6eH3071, METaHOJ, dTaHOJ, ITWICHTJIUKOJIb, TJIMIEPUH, (EHO,
areTanbAeTH]l, MypaBbUHAS M YKCYCHAasi KHUCJIOTHI, TJIOKO3a, Kpaxmall, IEeJUII0I03a,
AMUHOYKCYCHAsi KHUCJIOTa), WUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIYy HUMH



YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX pEAKIUH ¢ HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaThb HCTOYHUKHU YIIIEBOJAOPOIHOTO
ChIpbs (He(Th, IPUPOJHBIN a3, YroJib), CIIOCOOBI UX MEPEePadOTKH U MPAKTUUECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOJAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM MPOAYKTa
peaKiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METO/aX
HAyYHOTO ITO3HAHMS, HCTIOJB3YEMbIX B XUMUH TPU U3YICHUH BEIICCTB U XUMHUIECKUX
ABJICHUN (HaOJIOIeHHE, U3MEPEHUE, SIKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHBIC XUMHUYECKUE 3HAHUS JJI PUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKON
MOCy/ION U JTabOpaTOpHBIM O0OpPYJIOBaHMEM, a TakKKe NpaBuja OOpalieHus C
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIIUSMH TIO BBITIOJIHCHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMHUYECKUN
OKCIIEPUMEHT (TIPEBPAIICHUS OPTaHWYECKUX BEIISCTB NPH HArpeBaHWH, TOJyUYCHHE
ATUIIEHA U U3YyYEHHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHUYECKHX BEIIECTB,
AeHaTypanus OeTKOB MPU HArPEBAaHUU, IIBETHBIC PEAKIINU OEKOB) B COOTBETCTBUU C
IpaBUJIaMH TEXHUKH 0€30MacHOCTU MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
0o0opyI0BaHUEM, TIPENICTABIIATh PE3yIbTaThl XUMUYECKOTO DKCIIEPUMEHTA B (opMme
3aMyCy YPaBHEHHUI COOTBETCTBYIOIINX peakuid U GOPMYTUPOBATEH BEIBOIBI HA OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJU3UPOBATH XUMHYECKYIO
uH(bOpMAIMIO, TIOJIY9aeMYylH0 H3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
uHpopmaruu, UaTepHeT u npyrux);

c(hOpMUPOBAHHOCTh YMEHUHI co0JIr01aTh npaBuia 3KOJIOTUYECKHU
11€J1eCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM ACSITEILHOCTH B IENSIX COXPAHECHUS
CBOETO 3JIOPOBbS M OKpY)KAlOIIeW NPUPOJHOW Cpeapl, OCO3HABaTh OMACHOCTh
BO3/ICHCTBUSI HA )KUBBIC OPTAHU3MBI OTIPEICTIEHHBIX OPTAHUYECKHUX BEIIECTB, TOHUMAS
cmbicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHUS U
NPEIOTBPAICHHS UX BPETHOTO BO3/ICHCTBUS HA OPTAaHM3M UYEJIOBEKa,

Ui OOYyYaromMXCs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMHYECKHUX SBJICHUI;



JUIS CJIETIBIX U CJIA0OBUAAIIMX O0YyUaIOIIMXCs: YMEHUE UCIIONb30BaTh Pelibe(hHO-
TOUCUHYIO cuctemMy obo3Hauenwuit JI. bpaiins nms 3anucu XxuMudeckux Gopmyit.

11 KITACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHudeckasi XUuMHs»
OTpaXkaloT:

C(OPMUPOBAHHOCTh  MPEACTABICHUH: O  XHMHUYECKOM  COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUM PUPOBI, B
(GOpMUPOBAHMN MBIIICHUS W KYJbTYpPbl JHUYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOJUMOW JJIsl peUIeHMs] MPaKTUYECKUX 3a7ad M HKOJIOTMYECKU
00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U PUPOJHON CPEJIE;

BJIAJICHUE  CHUCTEMOM  XUMHWYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHYECKHH D3JEMEHT, aroMm, wu3orom, S-, pP-, d-
ANIEKTPOHHBIE OpOUTAIM AaTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA O0O0BEM,
BAJICHTHOCTb, DJJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas CBs3b
(xoBaJIeHTHAsi, MOHHAsA, METAJUIMYECKas, BOAOPOJHAs), KpUCTAUINYECKash peIeTKa,
TUNBl ~ XMMHWYECKUX  PEaKIUd, pPacTBOp,  DJIEKTPOJIMTBI,  HEDIJIEKTPOJIUTHI,
ANEKTPOIUTHUYECKAS ~ AUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM pEaKIUM, XUMHUYECKOE PaBHOBECHE); TEOPHUM M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOIMALIMA, Tepruoandeckuil 3akoH [l. 1. MenneneeBa, 3akoH
COXPAaHEHMUSI MAacChl BEILECTB, 3aKOH COXPAHEHUs W MPEBPALLCHUSA DHEPIUM IIPU
XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN  SI3bIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHUSA, JIEKAIIME B OCHOBE ITOHMMAHUS MPUYMHHOCTH H
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJOTMYECKHE CBEICHUS O CBOMCTBAX,
cOCTaBe, IMOJIyYEHUU U 0€30IaCHOM HCIIOJIb30BAaHMM Ba)KHEWIINX HEOPraHUYECKHX
BELIECTB B OBITY U IPAKTUYECKOU ESITEIbHOCTH YEJIOBEKA,

c()OPMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIE NPU3HAKH TOHATHA,
YCTaHABIIMBAaTh WX B3aMMOCBSA3b, HCIIOIb30BATh COOTBETCTBYIOIIHUE IOHATHUS NPH
ONMCAaHNH HEOPIraHWYECKUX BEIIECTB U UX IPEBPALCHUN;

cOPMUPOBAHHOCTh YMEHHUI HCIONB30BaTh XUMHUYECKYIO CHMBOJMKY JUIS
coctaBieHust  GOpMyd  BEUIECTB U YpPaBHEHUW  XMMUYECKHX  PEaKIIMid,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHs OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIil ra3, yrieKUciblil ra3, aMMHUak, raiéHas U3BecThb,
Heram€Hasi U3BeCTb, INThEBAs COJA, MTUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJEHTHOCTh U CTENEHb OKUCIICHUSA
XUMHYECKHUX DJIEMEHTOB B COEIMHEHUX PA3JIMYHOIO COCTABa, BUJI XUMHUYECKOU CBSA3H
(kOBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOAOPOJHAas) B COEAMHEHHUAX, THII
KPUCTAJUIMYECKOW pEMETKA KOHKPETHOrO BEIIeCTBA (aTOMHas, MOJEKYJSpHas,



MOHHAs, METa/NInYecKas), XapakTep CpeAbl B BOJAHBIX PACTBOpPaX HEOPraHHMYECKHX
COCIUHECHMH;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICKHOCTH HEOPTAHUYECKUX
BELIECTB 0 MX COCTABY K ONpPENENIEHHOMY KJacCy/Tpymre COeIMHEHHH (IMpOCThIe
BELIECTBA — METAJUIbl U HEMETAJLIbl, OKCHJbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIC
TUIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI MIEpUoArUecKoro 3akona /1. U.
MeHnpneneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX 3JIeMEeHTOB 1—4 mnepuonos Ileprogmyeckoil CHCTEMBI XHMHYECKHUX
anemenToB JI. M. MeHneneeBa, WCHONB3ys MOHATHA «S-, P-, O-2IEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHM», OOBACHITH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMUMMYECKUX DJJEMEHTOB M HMX COCIMHEHHUW [0 IEepUoJaM U TpyIIram
ITeprnoanyeckoit cucrempl XuMru4uecKux 31eMeHToB /. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB, IMOJATBEPKIATH
CYLLIECTBOBAHUE TE€HETUYECKOU CBSA3U MEXIy HEOPraHWYECKUMHU BEIIECTBAMU C
IIOMOILBI) YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XHMHYECKHE PEaKUUU I10
pa3MYHBIM TMpHU3HAKaM (YHUCITy M COCTaBy PEArupyrollMX BEIIECTB, TEIIOBOMY
addekTy peakuu, U3MEHEHHMIO CTENEHEW OKHCICHUSI DJIEMEHTOB, OOpaTHUMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHUSI PEAKIIUN PA3IMYHBIX TUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPABHEHMS PEAaKLMii HOHHOTO OOMEHA, YUUThIBasl YCIOBHUS,
MPU KOTOPBIX 3TU PEAKIIMU UIYT A0 KOHIIA;

c(OPMHUPOBAHHOCTh ~YMEHUW  TPOBOJUTH  PEAKIMU, MOATBEPKIAAIONINE
KAQUECTBEHHBI COCTAB PA3JMYHBIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATh
ONBITHBIM IMYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHHMM  pacKphiBaTh  CYUIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIX PEAKIMI TMOCPEICTBOM COCTABJICHHSI JJICKTPOHHOIO OasiaHca
3THUX PEaKIUM;

c(OpMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
pEeaKlMK OT Pa3IMYHbIX (AKTOPOB; XapaKkTep CMEILIEHUsI XUMUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aencTus (npunuun Jle Hlatense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKHUE TMPOIECCHI,
JIeXKaIMe B OCHOBE IIPOMBIIIJIEHHOIO MTOJYyYE€HHS CEPHOU KUCIOTHI, aMMHAKA, A TAKKE



C(OPMUPOBAHHOCTh  MpEACTaBIEHUI 00 OOMmMMX HayyHbIX [PUHLUIAX U
HKOJIOTMUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS C HCIOJIb30BAHUEM
HOHATHUS «MacCOBasl 10 BELIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUM ra30B MpHU
XUMHUYECKUX PEAKIMIX, Macchl BEIIeCTBa WM OOBEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH
BEIIECTB, TEIUIOBOr0 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

c(OpPMUPOBAHHOCTh YMEHHMIl COOJIIO/IaTh IpPaBUJIA MOJIb30BAHUS XUMUYECKOU
nocyaod M 1a00paTOpHbIM OOOpYNOBAaHUEM, a TaKXkKe IMpaBuia oOpallleHus ¢
BEILIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMU IO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

CcOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBIIOJHATH XMUMHUYECKUN
AKCIIEPUMEHT (Pa3JIoKEHHE MEepPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTaiu3aTopa,
ONpPENEIEHUE CPEABI PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOHN PEAKIIMU, PEaKIUA HOHHOTO
oOMEHa, KaueCTBEHHbIE pEeaklMH Ha cyib(par-, KapOOHAT- U XJIOPUA-AHHOHBI, Ha
KaTHOH aMMOHMS, PEILICHUE SKCIEPUMEHTAIBHBIX 3a1ad mo TemaM «Metamis» U
«Hemeramibl») B COOTBETCTBHUHM C IPaBUJIAMU TEXHUKHU O€30IIaCHOCTH MPU 0OpaIlieHUN
C BeIleCTBAaMM U JAO0OpPaTOPHBIM O0O0OPYIOBAaHUEM, MPEACTABIATh PE3YyIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B (POpME 3alKiCH ypaBHEHU COOTBETCTBYIOIIUX PEAKIIMMA
1 (hOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~YMEHUI KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
UHPOpMAIMIO, TIOJY4aeMyl U3 pa3HbIX MCTOYHHKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUHI co0Jro1aTh rpaBuia JKOJIOTUYECKHU
11€J1€CO00PA3HOTrO MOBEACHUS B OBITY U TPYAOBOM AESITEIBHOCTU B LENSIX COXPAHEHUS
CBOEr0 3J0pOBbS W OKpYXarolleld NPHUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBHSI HA JKUBBIE OpPraHU3Mbl OIPENEIEHHBIX BEIIECTB, MOHHUMAs CMBICIH
nokazaresns [1/IK, mosicHaTh Ha mpumepax crocoObl YMEHbILIEHUS U MPEAOTBPALEHUS
UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa,

UIg 00YyYaromMXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHUI;

JUTSI CIIETIBIX U CIA00BUIAIIMX 00YUAIOIIUXCS: YMEHUE UCTIOIB30BATh PElbeHO-
TOYEUYHYIO cucTteMy obo3HaueHut JI. bpaiins and 3anucu xumuueckux popmyi.



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B IO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
dyHKIMOHANBHAS ~ TpyMMa, paaukans,  HW30MEpHusi,  H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYUCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHMX U OPTaHHMYECKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIbHOCTH YCIIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOIB30BaTh XUMUYECKYIO CHMBOJIHUKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOACIn MOJICKYII
OpraHU4YCCKUuX BCHICCTB I MHIUIIOCTpAalUU HUX XHMHUYCCKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh PUHAIE)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb KM Ha3BaHMs 10 CHUCTEMAaTHYECKON

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHUs opranuyeckux Beniects A.M. byrnepoBa ains 00bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT MUX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHU A

ChopMupoBaHHOCTh YMEHHI TMPHUBOJUTH TPHUBHAIBHBIC HAa3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerua, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KUCJIOTA, IJII0K03a, (PYyKTO3a, Kpaxmaj, LeJUIH03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, metunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, dSTUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTalbIACTH/I,
MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, eJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJY TUIUYHBIMU [PEACTABUTEIAMU  PA3JIMYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboOTKM U MPaKTHYECKOe TPUMEHEHHE MPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJICIMPOBAHUE),  HCIOJIh30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOW TOCY/0o U 1ab0paTOPHBIM O0OPYAOBAaHHEM, a TaKXKe
npaBuiia OOpPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

110 BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIICHA U M3YYCHHE €ro CBOMCTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIAOBAaHHMEM; MPEACTABIATH PE3YyIbTAThI
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBaTh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTH ~ YMEHHHl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa peakiMM IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET u Apyrue)

3.6

ChopMHpOBaHHOCT, YMEHHM COOJIOATh TpaBUiIa SKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LENIAX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpPOIHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHX BEIIECTB, TOHUMAs CMBICT ITOKa3aTelst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTATHI OCBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUH  DJJIEMEHT, aToM,
SJIEKTpOHHAss 000jI04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHMUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAS PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALUSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAaHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(hakTONOTMUECKUE CBEJECHUSI O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YYEHHBIX MOHATHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TPU OINUCAHUM CTPOCHUS M CBOWCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBPAICHUH; BBIBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUU c MOHATUSIMU u MPEACTABIECHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAOMIOJeHUEe, HW3MEpPEHHe, HKCIIEPUMEHT,

MOJICIIMPOBAHNE)

14

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJ€HTHOCTh U CTENEHb
OKHCJICHUS XHMHMYECKUX DJJIEMEHTOB B COCIUWHEHHSX PA3JIMYHOIO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasi, MOJIEKYJIsIpHasi, HIOHHas,

MeTaJUTHYecKas)

1.5

CdopmupoBaHHOCTH YMEHHI ONPEAEATh XapaKTep Cpebl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUN




1.6

1.7

ChopMupOBaHHOCTh ~ YMEHHS KIacCU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 10 pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHMH COCTABJIATH YPAaBHEHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMSI, IPU KOTOPBIX ITH PEAKIMU

HIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTD YMEHHUH MIPOBOJUTH peaxIu,
MOATBEP K IAOIIUE KayeCTBEHHBIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEHIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

111

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHYECKOHN peaklnu OT Pa3iNdHbIX (haKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3AECHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuognueckoro
3akona .M. MeHnneneeBa M JIEMOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKITIN

ChopMUpOBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XUMHYecKuxX  anemeHTtoB .M.
MeHnieneeBa, HCIOJIB3Ys TOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOHUTAIIIY,
«QHEPreTUYecKre YpOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHHUH IO IEPUOJaM U
rpynmnaM [leproguueckoil cucteMbl XMMUYECKHUX 3yeMeHToB J[.H.

Menneneena

2.3

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNMYCCKUX  BCIICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHETHYECKOM CBA3U MCKOY




HCOPraHN4YCCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHAaBIWBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BELIECTB 110 UX COCTAaBY K ONpPENEIEHHOMY Kilaccy
(rpymme) coequHeHui (PoCThie BEIIeCTBa — METAUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYI0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakumii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuUak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMONIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCT ~ YMEHMHM  IUIAHUPOBaTb M BBINOJIHATH
XUMHAYECKHHA OSKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOPa, ONpeIeNIeHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKIUK Ha cylbdar-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTasutb» U «HemeTanss») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OPYNOBAaHHWEM;  TPEJACTABIATH  PE3YJbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATh MpaBWiIa TOJb30BAHUS
XUMHUYECKON TOCY/I0W M J1Ta0OpaTOPHBIM O0OPYJIOBAHUEM, a TAKXKE
MpaBUJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIMUSIMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE IIPOMBILLICHHOIO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a Takke cpopMHUPOBAHHOCTH MPECTABICHUH 00




06L[II/IX HAay4YHbIX TIPUHOUIIAX W  9KOJOTMYCCKHX Hp06neMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIs
pelleHrs NPAaKTHUYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKU AQHAJIM3UPOBATh
XUMHUYECKYI0 MH(OPMAIUIO, MOJy4yaeMyl M3 Pa3HbIX MCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHH COONIOAATh MpaBHJia HKOJIOTHYECKU
1€JIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJISAX COXPAHCHHUs CBOETO 37I0POBbS W OKPYKAIOUICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS Ha IKUBBIE OPTaHU3MBI
onpeAeNnEéHHBIX BEIIeCTB, MOHWMAas cmbica mokazarens [IJIK,
IMOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUS U IPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCTh ~ YMEHUW  TPOBOJAUTH  BBIYUCICHHUS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B pacTBOPE»,
OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHYECKHX PEaKIMSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B PEAKIIMH BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHCPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

Teopernueckre OCHOBbI OPraHNYECKON XUMHUU

11

1.2

1.3

[Ipenmer opraHnyecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHUYECKHUX
coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUS

CtpykrypHble (opMysabl OpPraHMYeCKHUX BEIIECTB. | OMOJNOTHS, H30MEpHUS.
XUMHUYECKasi CBSI3b B OPraHUYECKHX COCAUHEHUSAX — OJMHApHbIE U KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKAIMM OPraHUIeCKIX BEIICCTB
Homenkiatypa oprannueckux coeIMHEHUM (CUCTeMaTHiecKas) 1 TPUBHAJIbHbBIC

Ha3BaHUS BaKHEUIITNX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHN4YCCKUX BCUICCTB

Yri1eBo10posl

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. Meran u 3TaH —
MPOCTEHIINE MPEACTABUTENMN alIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMeIleHUs] U TOPEHMs), HAXOXKJICHHWE B NPUPOE, IMOJIyueHHE U
IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHN psif. DTWIEH U NPONWIEH —
MPOCTEHIINE MPEACTABUTENMN AJIKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

HOJ'II/IMepI/BaI_II/II/I), MOJIY4CHHUEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIHE
XMMHYECKHE CBOMCTBA (peakius nonmMepusanun). [loaydenne cuHTeTHYECKOTO

KayudyKa U Pe3HHbI

AJKHHBI: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUN Psijl. ALIETUIIEH —
MPOCTEHIINI TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE H
XUMHUYECKHE  CBOWCTBAa  (peakuMM  TUIPUPOBAHUS,  TaJIOr€HUPOBAHMS,

ruaparanuu, I OpeHI/IH), MOJIYy4YCHHUC U ITPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (uU3NYECKME M XHWMHUYECKHE CBOWCTBa
(peakuy TaJOreHUPOBAHHMS W HUTPOBAHUSA), IOJyY€HHE M NpPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, (puU3MUECKHE W XUMHUYECKHE CBOWCTBA (peakluu
raJJOTCHUPOBAHUS U HUTPOBAHMs), MOJYYEHUE U NPUMEHEHHe. TOKCUYHOCTh
apeHoB. ['eHeTmyeckas CBs3b MEXIY YIJIEBOJOPOJAMM, NMPHHAICKAIUMH K

PAa3JINIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble HMCTOYHUKM yrieBOAOpoAoB. IIpupomHbBI ra3 M IOIYyTHBIE
HedTsHbIe Ta3pl. Hedth u e€ mpoucxoxaenue. CriocoOs! nepepaboTku HepTH:
NIEPEroHKa, KPEeKHUHI (TepMHUYECKUI, KaTanuTudeckuil), nuposu3. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KaMeHHBbIH

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4ecKue CoeqMHEHUS

[IpenenbHble  OAHOATOMHBIE CHUPTHL. MeTaHON W 3TAHON: CTPOCHUE,
¢u3nueckue WU XMMHUYECKUE CBOWCTBA (pEaklUMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIaMU, TOpEHHUE), MpUMeHeHHe. BoJgoponHbie CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHEe MeTaHOIa U 3TaHOJIa HAa OPraHU3M UYEeJIOBEKA.
MHoOroaroMHble CIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIAMHU,
KauecTBEHHAs peakilis Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBre HAa opraHusm
yenoBeka. [[pumeHeHue rinuiepruHa u STUICHTITUKOJIS

@DeHo: CTpOEHUE MOJIEKYJbl, (U3MYeCKHe U XHUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue dpenona

Anbaerupl 1 KeTOHbL. DOpMallbJeTu/l, alleTalbJAeTHa: CTpoeHue, Pu3ndeckue
M XUMHUYECKHE CBOMCTBAa (peaklUM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbBIE PEAKIMH ), IOJyYEHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE MpeJesibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHASL U YKCYCHAs
KHCIIOTBI: CTpOEHUe, (pru3nueckue U XMMHYECKHe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peakuus 3Tepu(uKanuu), MOJIyYeHHe U NpPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JeiicTBHE
CrnoxHble 3QUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, KJIacCU(PHUKALUSA YTrIeBOI0B (MOHO-, U- U MOJIMCAXaPUbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
¢usznyeckue M XHMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
menu(ll), okucieHume amMmHMauyHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAX0XKJIEHUE B MIPUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. @orocunrte3. PpykTO3a Kak M30Mep IoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoJHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUIF0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmaina (TMAPOIU3, KauyeCTBEHHAas

peaKIus C HOJIOM)

A30TCOIepKaIie OPraHuIeCKUe COSTMHCHUS




4.1

AMHUHOKHCIIOTHI Kak amM(oTepHble OpraHndeckue coequHeHus. Ousnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMepe IUIUHa). buomornyeckoe

3HAYCHNUEC aMHUHOKHUCIIOT. HCHTI/I,I[H

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

THAPOJIN3, A€HATypalusia, KaY€CTBCHHBIC PCAKIIMU Ha Oenku
BBICOKOMOJ'ICKy.]'IS[pHBIC COCOAUMHCHUA

OcHOBHbBIE TIOHSITUS XHMHHU BBICOKOMOJIEKYJISPHBIX COCAMHEHMI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb  MOJMMEPU3ALUU,  CPEAHSS
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COC,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alug U IIOJIUKOHACHCAIIUS

5.2

SKCHepI/IMeHTaJH)HI)Ie MCTOJbl M3YUCHHUA BCUHICCTB HU HUX HpeBpaHIGHHfII
O3HAaKOMJICHUEC C o6pa3uaMH OpuUpoOAHbBIX W HCKYCCTBCHHBIX BOJIOKOH,

ImjracTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

11

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHHU

XuMudeckuit aneMeHT. AToM. SIpo aToma, U30TOMbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTryeckre YpOBHHU, OIYPOBHUA. ATOMHbBIC OPOUTAIIH, S-, P-, -3JIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTAISIM B aTOMAaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

Ilepnonnueckuit 3akoH u lleprogmueckas cucteMa XMMHYECKHX DJIEMEHTOB
J.. MenneneeBa. CBsi3b NepuoudecKoro 3akona u [lepuoanueckoii cuctemsl
XUMHU4eCcKux d1aeMeHToB [[. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XMUMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX UMM HPOCTBIX M CIIOXHBIX BEIIECTB IO TPYyNIaM U MEPUOJIaM.

3HaucHUE NEpUOoANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

1.4

CrtpoeHue BemecTBa. XHMHYECKas CBA3b. BUIbl XHUMHYECKOW CBS3HU
(koBasieHTHasi HEMOJSpHAas W TMOJsSpHas, MOHHAs, MeTrauinueckas). Honsr:
KaTHOHBl M AHHOHBI. MeXaHU3Mbl 00pa30BaHUS KOBAJCHTHOW XUMHYECKON

cBs3M (OOMEHHBIN U TOHOPHO-aKIeNnTOpHBIN). BomopoaHas cBs3b

BaneHTHOCTB. DeKTpooTpUIIaTEIbHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BenlecTBa. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIECTB OT THUIA KPUCTAUIMYECKOW pemerku. lloHsaTne o aucnepcHsIX
cucreMax. VIcTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 0Ji1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxkmnarypa

HCOPTraHN4YCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakiusa.  Krnaccupukamuss — XUMHYECKMX — PEakIuid B
HEOPraHWYECKOW M OPTraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIICCTB,

3aKOH COXpaHCHUA U NPCBpAIlICHUA SHCPIUU IMIPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiyu, € 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB

OGpaTI/IMBIC PCaKIunu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpr, BIIMAOINIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccoruanus. CuibHble U cradbie AnmekTponuTsl. Cpena
BOJIHBIX pAacTBOPOB BELIECTB: KHUCIAs, HEHTpaibHas, LiejgoyHas. Peaxiuu

HOHHOTO OOMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

HCOPFaHI/I‘IeCKaﬂ XUMMUA

Hemerannsl. [Tonoxxenue HemetamuioB B [lepuoanyeckoit cucteMe XMMUYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHsI aTOMOB. Pu3nUecKue

CBOICTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe KHUCIOpOoaa,

cepsl, hochopa u yriepoaa)

2.2

2.3

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHIOB,
KHCIIOPOJICO/IEPKAIIMX KUCIOT, BOJOPOIHBIX CoenuHeHuit). IIpumeHeHue

BaXKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

Mertannsl. [lonoxxenue meramioB B llepmoanueckoil cucteMe XUMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasutoB. Oomue ¢puzndeckue cBorcTBa MeTauioB. CrilaBbl METAJIIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpﬂ)KeHI/II\/'I METAJlJIIOB

2.4

2.5

XWMHUYECKHUE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJIWid, KabIIWMH,
MarHuii, allOMHHHUNA, IIUHK, XpOM, XKeJe30, MeJlb) U UX coeauHeHui. Oo0mue
CrocoObI MOTy4YeHUsI MeTaJuIoB. [IprMeHeHre MeTalIoB B OBITY U TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKHUX BEILIECTB, IPUHAICIKALINUX K PA3TUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponb xumMum B 0OECHEUYEHUU HKOJIOTMUYECKOM, SHEPreTUYeCKOW W TMHUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIIUHEL. [[oOHATHE 0 HAYYHBIX METO/aX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaY4YHBIX IIPUHOUIIAX MTPOMBIIIJICHHOI'O IMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIIECTB U MaTCpHUAIOB: Ba)KHEHIIIIE
CTPOUTECIIBHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KPpaCcKHu, CTCKIIO,
KEepaMuKa, MAaTCpualibl AJId 3JICKTPOHUKH, HAHOMATCPHUAJIbl, OPraHUYCCKHUC U

MUHEpaJIbHbIE yI00peHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBUJia HCIOJIb30BaHHA JICKAPCTBCHHBIX
[nperaparoB, IIpaBujia 0€30I1aCHOI0 MCIIOJIb30BaHUS IperapaToB OBITOBOM

XHUMHH B HOBCCHHeBHOﬁ JKHU3HHU




TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenbHbIE YII1€BOIOPOABI — AKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [TpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CnoxHbIe 3(hUpbI
3.3 YrieBomsl 3 2




Hroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKHUCIOTHL. benkn 3
Hroro no pazaeny 3
Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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