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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBPHONW MPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3ylonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K ONPENEIICHUIO
oOmieil ctpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHUS O0YYarOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXWAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHHE OOydaroUuXcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B INPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKd HayKd XUMHUU, €€ 3HA4YCeHHs B TO3HAHUU TPUPOJLI U B
MaTepHalbHON KU3HUA OOILECTBA, a TAKXKE C YUYETOM OOIMIMX LENe U NMPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo posib B
COBPEMEHHOW IMBMIIM3AINM, B CO3/JaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS] 00 OKPYKAIOIMIEM MHpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda MU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XHMHA KakK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuueckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMbl 3HAHUW IPU HW3yYECHUH
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHITUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMupoBaHa B IMporpamMme MO XHMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYEHUI0 YydyeOHOro Marepuaja U 0OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIJIEKTPOHHBIX
IpeJCTaBICHUI 0 cTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCSl B Pa3BUTHHU — OT YTJIEBOJOPOIOB /10 CIOXHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMHUHU  MOJYy4alOT  pPa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs MEPBOHAYAIBHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, A TAKXKE O XUMUYECKHX PEaKIUSIX, UX CYHUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUsI A0NONHsIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COZIep KaHMs, UMEIOIMMMA KYJbTYPOJIOTHYECKUN W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMHUH C APYTMMH HayKaMH,
PacKphIBaIOT €€ pOJib B MO3HABATEIHHOM M MPAKTUUYECKON NESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMUYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBSI3aHHBIX C XUMUCH,
KPUTHYECKHA OCMBICITHBATH HHPOPMAITHIO ¥ IPUMEHSATH €€ /ISl IOTIOTHEHUS 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YYCHHS
OPUEHTUPOBAHO HA (POpMUPOBAHKE Y OOYUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHNIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTHUBOPEYUN MEXIy HOBBIMU (AKTaMU UM TEOPETHUYECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX MpoOIeM, a
Tak)ke Mpo0JeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemenus 3a7ad  BOCIUTAHUS, PA3BUTUS W COIMAIM3AIUU
OOy4YaromMXcsi MPUHITHIE MPOTPAaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHUCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTH: peIlIeHUus Tpo0seM, IOUCKa, aHaimu3a U 00paboTKu
uHhoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEIHETO OOIIEero o0pa3oBaHUs, IIPH ONPEACICHUN
COJIePKATeIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHHUEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PECHHS TJIABHBIMH IIEJISIMH HM3YyYCHHs TIPEeIMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMHYECKHUX PEaKITNil, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUCHTHPOBATHCSI B MUPE BEIIECTB MU XUMHYCCKHX SIBICHUH, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON 1 TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, cozepxaTesbHas XapaKTepUCTUKA 1IeJIed U 3a/lay U3y4CHHS
IpeMEeTa B MporpaMMe 1o XUMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpasoBanus. Ceromns B
MIPETIOIABaHAH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEAIIOYTECHHE MPAKTHISCKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA MOJTOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHOM OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
aKTUBHOTO TOJTyYEHHUS 3HAHUN U IPUMEHEHUS WX B PEATbHOU JKU3HU IS PEIICHUS
MPAKTHYECKHX 3a7ad.

B cBs13u ¢ 3TUM TIpu U3yUueHUU NpeIMeTa « XUMUS JOMUHHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

amanranusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopmupoBaHHEe y OOYYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIINH), WMECIOIIMX YHHUBEpPCATbHOC 3HAUCHWE I Pa3IUYHBIX BHJIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMBIX TSI IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XWMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX MTPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACP KaHuUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOyyarommxcsi yOeKIEHHOCTH B T'YMaHHCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOAONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIONb30BaHUSl TONYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMUT B COCTaB MpeaMeTHON o0sacTi «EcTecTBeHHO-HayUYHbIE
IPEIMETHD).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYeCKas CBsA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 IMPEBPALIECHUIO OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIINNA TMPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3nyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJYYEHUE U MPUMEHEHUE. T01yon:
cocmae, cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceolcmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTb ApEHOB.



['eHeTnueckast CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMHA K Pa3IHMYHbIM
KJIaccam.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpupoaHblii Tra3 W NOIMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yIoJb U MPOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKLIUN ).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METaHON M JTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTajUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHneHne rauuepuHa u 3TUIECHTJINKOJIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denona.

Anpneruibel U Kemouwvl. DopMmanbiaeruj, aneTanbAETUN: CTPOECHUE,
¢usznyecKkue U XMMHUYECKHE CBOMCTBa (peaklUuy OKHUCIEHHUS U BOCCTAHOBIICHUS,
KAueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MPEAEIIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHCJIOTBL: CTpOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanun), noaydeHue u npumenenne. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. bruonorndeckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npocteimmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICUCTBHUE C THAPOKCHIOM
menu(Il), okucnenne amMuadHbIM pacTBOPOM okcujia cepedpa(l), BocctaHoBeHME,
Opo’KeHHE TITIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHE, OMOIOTHIECKas POJIb.
®otocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uentono3bl.  dusznueckue W XMMHUYECKHME CBOMCTBA Kpaxmana (THApPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugapokcuom meau(ll)), anbaerunoB (OKMCICHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A30TcoziepKalllie OPraHu4eCKHE COCTUHEHUS.

AMMWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnYeckue coeAuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEAaKIIMU Ha OCTKHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIINK OCIIKOB.

BbicokoMoJ1eKyJISIpHbIE COeINHEHNSI

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXnpeaMETHBIX CBSI3€M NMPU W3YYEHUHU OPTAHUYECKON XHUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu(uKanus, NepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €TUHUIIBI UX U3MEPEHHS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OEJKH, YII€BOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PAlMOHAIBHOTO MHUTAHUA,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUUeCcKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl 3JIEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepronnueckuii 3akoH u llepnonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuOaWYECKOro 3akoHa M llepumoandeckoill cucTtembl
xuMmudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TPyIIaM M MepUOIaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTb.
Crenenp okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenxiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas — peaknusa.  Kmaccupukanmmss XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUN NPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutuyeckas auccounanus. CuinbHble U cinalble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHueckux sneMeHToB /. U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEUIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C IOMOILbIO YHUBEPCAILHOT'O HHJIUKATOPa, PEAKIIMM HOHHOTO 0OMEHA), MPOBEECHUE
IpaKTUYECKON paboThl « BiusiHrE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCTIOJIB30BAHUEM ITOHIATHUS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemeranmnel. Ilosmoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJI0poaa, cephl, hochopa u yriaepoaa).

XHWMHUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuognueckoit cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.



XUMUYECKUE CBOWMCTBA BAXKHEUILUX METAUIOB (HATPUM, KaJlMil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
W3Y4YCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétel mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT NPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 0OecrieyeHUM IKOJIOTUYECKOM, SHEPreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYCHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTECPHUAIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasbl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHST U 3J0pPOBBE YEIIOBEKA: MPAaBUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEeHUHM oOmed
HEOpPraHU4eCcKoW XuMuu B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, Tak W TOHSATUM, SBJISIFOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccuuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCT.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoOrKsI: XUMUYECKasi MPOMBIIUICHHOCTb, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPEnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuHo-MeTonu4Yeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» Ha YPOBHE CpPEIHEro
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOro 00pa3oBaHusl;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM U TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMNO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
OoOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX U T03HABATENIbHBIX 33/1a4, BBIITOJIHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHMCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uHGOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUE M IMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro Hu 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI OE€30MMacHOro OOpalleHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHHH NPAKTUYECKHUX 3adad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuYHOrO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBaXKEHUS K TPYAY, JIOIAM TPyJa U PE3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIeM, BIIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BaHUS JOCTIKEHUUW XUMHH  JUIs
pelIeHusT BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOUIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEATPUHAMAECMBIX JCUCTBUM U MIPEIOTBPAILATh HX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHMMAaHUS CHeMUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBlIeHusT 00 OKPYXKArOIIeM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NMO3HAHUU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJiI  COBPEMEHHOM
UHUBUJIM3ALHN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUeHUU YCIOBUU
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U



MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpo0JieM B pealIbHBIX KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B PasIMUHbIX chepax MmpodeccrnoHaIbHOM
JESITEBHOCTH.

METAINPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOTrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe MOHSATHUS, OTpa)kKaroluue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MPOIIeCC, CUCTEMa, HAYIHBIA (aKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIC Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIC,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTbHOM KOMIETCHITMHN O0yJarOIINXCs;
CIIOCOOHOCTH oOyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMHU.

OsJaaaenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUNA W YCTaHABIWBATh UX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSTHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUuMUUYeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU pPEIICHUU Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHbBIC MOJIETIbHBIC MPEACTABICHUS ISl BBISIBICHUS! XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
peaKLuii;

dbopMyIMpOBaThH 1EJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHMs HaOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATENIbCKOM MW MPOEKTHOU
JEATEeIIbBHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUs, CIPaBOYHBIE IMOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh MUH(MOPMALMIO PA3IUYHBIX BUAOB U (POopM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTE;



dbopMynpoBaTh 3alpochl U MPUMEHATH Pa3IMYHbIE METOIbI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuel: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJMYECKHAE CpEACTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO MpoekTa U (HOPMyIUPOBATh BHIBOIBI
Mo pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBISATH CBOIO I103HABATEIbHYIO
NeATEIbHOCTh, ONpenesnsis e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJENIO0BATENLCKUX 3ajad, BbIOMpaTh Hambosee
3¢ deKTUBHBIN Ccroco0 MX peneHuss ¢ y4ETOM TOJY4YeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABIICHHM O XHMHYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUN IPUPOJIBI,



B (OpMHUpOBaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUS] MPAKTUYECKHUX 3a/1ad U AKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COCOUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TECOPUM M 3aKOHBI (TEOpUs CTPOEHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTH W CHUCTEMHOCTH XHMHMYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NPU3HAKU IOHSITHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTMHEHU;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dopMyll OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CcoeInHEeHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMUIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TJIUUEPUH, (EeHOJ, (popManbleru, aueTanbIeruji, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTH YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, 3TUJICH, POTWJICH, alleTHIICH, OyTaaueH- 1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, (GEHOII,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, Kpaxmal, eJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIh30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrodib), CIOCOOBI UX MEPEePadOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMy MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJAETh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYaIldsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYJI0OM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €r0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHATypanus 0CIKOB MTPU HArpPEBaHWH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TpaBWJaMW TEXHHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alMuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIMPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONYyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOW JESITEIBHOCTH B IIENISIX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS KX BPEOHOIO BO3JCHCTBUS HAa OPraHUu3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas ¥ HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3710POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararoIyue MOHATHUS (XMMHYECKHM SJEMEHT, aToM, M30ToIl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAs, METAJIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JIeKalllMe B OCHOBE MOHUMAHUS MNPUUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHBbIC NPHU3HAKH TOHSITHUH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHMIECTB H YPAaBHCHHM XHMHUYECKHUX  PEaKIUH,



cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJEKUCIBIM Tra3, aMMHakK, TamcéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/TpyIne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuUCTEMBbI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnoib3ys MHOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAWHEHHH MO MepuojaM u
rpynmam [lepuoandeckoi cucTemsl XuMu4yeckux 3jeMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX  KJACCOB,
NMOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3U MEXKAY HEOPTraHUYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peakliy, y4acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, YYUThIBAs
YCJIOBUS, IPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEaKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKklMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehcTus (nmpunnumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJHOTIO M3 YYAaCTBYIOLIUMX B pEaKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi M JabopaTopHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuUiia OOpaleHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIUSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEUIECTB C IOMOIIBID  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TMPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U POPMYIIUPOBATH BHIBOJBI HA OCHOBE ATUX
pE3yIbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3HPOBATH XUMHUYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, HTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TpaBUjia  AKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEACHHUA B OBITY M TPYAOBOM JEATENbHOCTH B HEIIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Tpeamer oprannydeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenpHbIE yIIIEBOAOPOABI — AJKAHBI 2
59 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xamue opranniecKkue coeJuHeHNs
3.1 Cruptel. ®enon 3
39 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrneBonanl 3 1




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opranHudecKne coeIMHeHUus

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Hroro no pazaeny 3
Paszgea S. BoicokoMoJIeKyJIsSIpHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KiraccupuKauu
opranudeckux BeuiectB. Homenknatypa
(cucremaTuveckasi) ¥ TPUBHATHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIECTB

AIKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCfIH.IPIC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Iomyuenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI




AJNKHUHBIL: cOCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

10 N
AneTuieH — MpocTenIni
IIPEICTaBUTEIND AJIKUHOB

1 Bbruuciienus no ypaBHEHUIO XUMHUECKOU
peaxkuuu

12 Apensr: 6eH3011 1 TOITY0. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

13 MHOroaTroMHsbl€ CIUPTHI: 3TUIIEHTIIMKOJIb
U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nuecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AneTon




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

21 KHUCJIOTBI: MypaBbUHAs U YKCYCHas

” [IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK

23 MPECTaBUTEINN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE
Crnoxuble 3(hUpbl KaK MPOU3BOJIHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

26 Kupsr: runponus, NpuMEeHEHHE,
Ouosoruyeckast poib )KHUpPOB
VYTrieBoibl: CoCcTaB, KiacCU(pUKAIHS.

27 Baxnelime npencraBuTeNnu: ritoKo3a,
¢bpykTo3a, caxaposa

)% Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPBI
KouTponpHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiyue opraHu4ecKue
COEJIMHEHU S

30 AMUHBI: METUIAMHUH U aHUJIUH
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuanl

0 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A




OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJIEKYJISIPHBIX COSUHEHUN !
OcHOBHbIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTmacchel, kKaydykH, BOJOKHA
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpOoHHAs! KOH(PUTYpalrs aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XMMu4decKkux annemeHToB /1. U.
MemneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHUMUYCCKHX DJIEMEHTOB U X COCAUHCHUU
10 TpyNIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB .M. MeHnieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e€ BU/Ibl; MEXaHHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMaX.

HcTuHHBIE U KOJJTIOUAHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTrAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmst XaMUYeCKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAICHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue

pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKinm»

11

DNeKTpOoINTHYECKAas TUCCOIHALIHSL.
[TonsiTue o Bonopoanom nokasatesne (pH)
pactBopa. Peakunm nonnoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIECTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonstue o0 anexTponuse
pacIIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtposbHas paboTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))

Mertaibl, UX MOJ0KCHHE B
[Teproauueckoi cUCTEME XUMHYECKHIX
anemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(du3HYecKue CBONCTBAa METAJIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSAMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYeCcKHe CBOMCTBA IIMHKA, JKene3a U uX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Mertamb»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHHH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COeOUHEHUU

XHUMHUYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COECIMHEHUN




26

27

28

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Hemeranmbi"»

KoHTposbHas pabota 1mo Temam
«Mertamiae» n «Hemeramisr

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAMHEeHMs. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Posib xuMuu B obecnieueHNH
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIINHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTY4YEeHUs
Ba)XKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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