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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeIbHBIX OpraHu3anuiax Poccuiickoi
®denepanny, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OIMPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUs O00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
Yel0OBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJaroImmxcs Ha YPOBHE CpeHEero o0Iero o0pa3oBaHMs CPEACTBAMH y4EOHOTO
npeaMera «XUMHUSD», COJEp)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenuu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaroIIeM MHpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M KHU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KaK Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBeHa Ha pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM € OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumusp» (10—11 kmaccsl, 6a30BbIi ypoBEHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  ripeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MporpamMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIIEBOAOPOJIOB JO0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUWHEHHH. B Kypce OpraHM4eckod XUMHUHU TOJYy4aroT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[Ton HOBBIM yrjaoMm 3peHUsi B IMpeaMmeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
rIIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEpP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKAA W MPUKIAJTHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
IpYIrMMHM HayKaMH{, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCSd MHPOBO33PEHYECKOM OCHOBBI ISl OHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEpPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (DakKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI U TIOCTPOEHUS TpeAMETa MpeaycMaTpuBaroT (HopMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHMH, UMeEIOIMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPHU OMPEICICHUN
COJIEpKaTeJIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MIpEeIMETA SIBISICTCS BITOJTHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH HW3YYCHHS IpPEAMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak Ba)KHEHIIEH
COCTABIIIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX IMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHii, HEOOXOMMMBIX Il TMPUOOpETEHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMCHHH U CITOCOOOB JACATEIHHOCTH, CBI3aHHBIX C HAOIOJICHHEM H
OOBSCHEHHEM XHWMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TPaBWII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ atumMm, conep:kaTelibHasi XapaKTepUCTUKA LIeJiel U 3a7a4 U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NPETNolaBaHNM XUMHH B OOJIbIIEH  CTEMEeHM OTHAETCS  MPEATIOUTECHHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHu3alliy, BJIAJICIONIETO HE
Ha0OpOM 3HaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aAMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEAbHOW JKU3HU
JUTSL pEIIeHUS TTPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHsS» JIOMUHUPYIOIIEe
3HAauYEHUE MPUOOPETAIOT TAKKUE LIETU U 33]a4H, KaK:

amanTanys 0O0yJaromuXCs K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUpAa,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYarOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX JUIsi TPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUU, a TaKXKe JJs OIEHKH C TO3UIUI



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOIIECCOB Ha OPraHU3M YEJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO PUOOpPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JJIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

(opMHUpOBaHKE U PA3BUTHE Y 00YUYAIOIIUXCS ACCOLMATUBHOIO U JIOTHUECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOyyarommxcsi YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJIEHHOCTU XUMHUH, €€ BAXKHOM pONM B PEHICHUU IJI00ANbHBIX MNpoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHUS SHEPIeTUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOIIECHUSI K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCIIONB30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUYECKUMH SIBJICHUSIMHU.

B ydeOHOM 1ulaHe cpenHero ooOmero o0pa3oBaHUS Y4YEOHBIH MperIMET
«XuMHSA», U3y4aeMblil Ha 0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM y4eOHBIM
IPEIMETOM.

OO1ee yncno 4acoB, OTBEAEHHBIX JJIS1 U3YUEHHsI XUMUH, HAa 0a30BOM ypOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
qyac B HEEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IPOCTEUIINE MPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYSHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKaluu), MOJIyYeHHEe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKale OpraHu4ecKiue COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM U  TpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOUM st
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeAMeTa «XHUMHSI» Ha ypPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4ME MOTUBAIMU K O0yUECHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaronuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COLMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
OOy4Jaronuxcs 1Mo peaju3aiuy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBOKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aIbHBIX TpodsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajlay, NPUMEHEHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MMacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAIJIC)KHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEeIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu], aleTaabIerul, MypaBbrUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0eHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMCHBIIICHUS M TMPESJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX M CJIA0OBHIANIMX OOYYalONIMXCs: YMEHHE WCIT0JIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM

JuaekTpoHHbIe (HU(POBHIE)

Ne n/nn Konrpouabnsie IIpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pazjen 1. Teopernueckue 0OCHOBBLI OPraHUYeCKOH XUMHH
I . bubmuoreka [JOK
pEAMET OPTaHMYECKOM XUMHUH.
1.1 Teopus cTpOCHUST OpraHUICCKUX 3 htlps:/lesson.academy-
5 A M. E content.myschool.edu.ru/lesson/a9f3d191-
COCHMHCHIH A. WV bYTICpoBa Sele-4e24-ac02-efb16fa49f6a

Hroro mo pazneny 3

Pa3znea 2. YrieBoaopoanbl
bubmuoreka [JOK

51 IIpenenpHbIE YIIIEBOAOPOABI — 9 https://lesson.academy-

' aJIKaHbI content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
bu6mmorexa [IOK

59 HenpenenbHble yraeBoaopoabl: 5 1 https://lesson.academy-

' aJIKCHBI, aJIKaJUCHBI, aJIKHHEI content.myschool.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
bu6mmoreka [JOK

2.3 ApoMaTHYeCKHE YIIIEBOLOPOIEI 2 https://lesson.academy-

' P y P content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefs
bu6mmorekxa [JOK

24 IIpupoaHbIE HICTOYHUKHT 3 1 https://lesson.academy-

YTJICBOIOPOIOB U HX IepepadoTKa

content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97h8-983de535¢c44d



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

Hroro mo pazneny 13

Pa3znen 3. Kuciopoacoaepsxamnue oprannyeckue coeIuHeHust

3.1 Cruptel. @enon 3

Anpneruapl. KapOoHOBBIC

3.2
KUCTOThI. Cll0KHBIE 2PUPBI

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f

bu6mmoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb72e5858b90

3.3 VraeBoabl 3

Hroro mo pazneny 13

Pasnen 4. AzoTconepxamme opraHudecKie coeMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroro no paszneny 3

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

bu6mmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Paspnen S. BeicokoMoJIeKy IsIpHbIE COCIMHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c¢3ba78050a

Hroro no pazneny 2



https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N Kosun4vecTBo 4acoB Ilaanupyembl
; i mepuon / DJIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bceer Konrpoabusl  IlpakTHueckn ® 6
aKTHYeCcKasi o0pa3oBaTe/ibHbIE PeCypChl
n 0 e padoThl e padoThl 1aTa
bubmuorexa LIOK
https://lesson.edu.ru/lesson/a9f3d191-
. 5ele-4e24-ac02-
Hpemver oprattirieckoit efb16fad9f6a?backUrl=%2F04%2F10
NI, €€ 1 1 ueTBEpPTH ®I': Xumus, 10 knace/ I'abpuensiu
BOSHHUKHOBCHHC, 0.C., OcrpoymoB WN.I'., Cnankos C.A.,
pa3BUTHE U 3HAYCHUE
AK1MOHEpHOE 00111eCTBO
«3narenscTBO «IIpocBenienuey,
2022 Crp.15, ynp.Ne 6,7.
Teopus crpoeHus
OpPTraHUYECKUX
coeqrueHuil A. M. 1
byrneposa, eé
OCHOBHBIC TTOJIOKCHUS
IIpencrasnenue o
KJaccuukanum
OpTraHUYECKHUX
BEIIIECTB. 1
Homenkmnarypa

(cucremaTuydeckas) u
TPUBUAIBHBIE HA3BAHUS
OpTraHUYECKUX BELIECTB



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

AJIKaHBI; COCTaB U

@OI': Xumus, 10 xnace/ ['abpuensu

CTpOEHHUE, 0.C., Octpoymos WU.I'., Cnaakos C.A.,
4 TOMOJIOTHUYECKUHN PSII. AKIHOHEpHOE 00IIECTBO
CraproBas «3narennctBO «IIpocBerienuey,
AMATHOCTHKA 2022 Ctp.23, ynp.Ne 6.
MeraH u 3TaH —
5 MpOCTENIINE
peJICTaBUTENN
AJIIKaHOB
@OI': Xumus, 10 knacce/ I'abpuensu
0.C., OctpoymoB WN.I'., Cnankos C.A.,
6 AJIKeHL: COCT%B " AKITMOHEpHOE 00I1eCTBO
CIPOCHHE, CBOMCTRA «M3narenscTBO «IIpocBemnienue,
2022 Crp.30, ynp.Ne 7.
OTUJIEH U IPOIUIIEH —
7 IIpoCTeNIne
MPEACTABUTENN
AJKEHOB
[IpakTnueckas padbora
8 Ne 1. «[lonyuenue
ATUJICHA W U3yYCHUE
€ro CBOMCTB)»
Ankanuensl. byraguen- OI': Xumus, 10 knace/ I'abpuensin
1,3 u meTunOyTaaueH- 0.C., Octpoymos WN.I"., Cnaaxos C.A.,
9 1,3. [Tonyuyenue 2 4eTBepTh AKIIMOHEpHOE 00111eCTBO
CHUHTETHUYECKOT'O «3narensctBO «IIpocBemenney,
Kay4yKa U pEe3UHbI 2022 Crp.35, ynp.Ne 6,7.
10 AJKWHBI: COCTaB U OI': Xumus, 10 knacce/ ['abpuensu

0COOEHHOCTH CTPOEHUS,

0.C., OctpoymoB WN.I"., Cnankos C.A.,




TOMOJIOTUYECKUH PSI.
Anernned —
MPOCTEUIIINI
MIPEACTABUTEND
AJIKUHOB

Brruncnenus no

AKIIMOHEpHOE 00I111eCTBO
«3narennctBO «IIpocBerienuey,
2022 Ctp.39, ynip.Ne 9.

11 YpaBHEHHUIO
XUMHUYECKON peaKInu
@OI': Xumus, 10 knace/ ['abpuensa
ApeHbl: 6eH301 U 0.C., OcrpoymoB WN.I'., Cnankos C.A.,
12 ToJ1yoJ1. TokcnYHOCTh AK1MOHEpHOE 00I11ECTBO
apeHoB «M3narenscTBO «IIpocBemnienue,
2022 Crp.44, ynp.Ne 7.
['enetnyeckas cBs3b Brbmrorexa IOK
https://lesson.edu.ru/lesson/99557a5e-
13 YTIEROAOPOIOE: 2221-4360-97b8-
HPHHANTICIRATII X 083de535c44d?backUrl=%2F04%2F1
pas3IMYHBIM KJIaccam 0
[TpupoaHbIe HCTOYHUKH
YTIEBOIOPOAOB: @I Xumus, 10 kiace/ ['abpuensia
MPUPOJHBIN ra3 u 0O.C., OctpoymoB N.I'., Cnankos C.A.,
14 MOy THBIE HEPTAHBIE AKIMOHEpHOE 00I11eCTBO
rasbl, He)Th U «3narenscTBO «IIpocBemienney,
MPOAYKTHI €& 2022 Ctp.55, ynp.Ne 1,2.
nepepadboTKu
[IpupoaHbIE HCTOUHUKHU @I': Xumus, 10 knace/ ['abpuensn
15 YTJIEBOJIOPOIOB: 0.C., OctpoymoB N.I"., Cnankos C.A.,

MIPUPOJHBIN ra3 u
NOIMYTHBIE HEPTAHBIE

AKIMOHEpHOE 00I11eCTBO
«3narenscTBO «IIpocBemienney,




rassl, HepTh U
MPOJTYKTHI €€
nepepadoTKu

2022 Ctp.55, yup.Ne 3,6.

KontponsHas pabora

10 pazzeny
16 «YTIIEBOAOPOABD.
IIpomeskyTOUHBIH
MOJIyr0/10BOi
KOHTPO.JIb
oexe . OI': Xumus, 10 knace/ ['abpuensia
JILHBI
e 0.C., OctpoymoB WN.I'., Cnankos C.A.,
OJIHOATOMHBIE CITUPTBHI:
17 3 4eTBepTH AKITMOHEpHOE 00I1eCTBO
METaHOJ U STaHOII.
BoAODOIHAs CBAZE «M3narenscTBO «IIpocBemnienue,
AP 2022 C1p.62-63, yip.Ne 4,6.
M bu6nunoreka IJOK
Horoa.TOMHHe https://lesson.edu.ru/lesson/461aa9c8-
18 CIIMPTEI: c0ef-4827-a8e5-
JTHVICHETHRO | d12a0bedc826?backUrl=9%2F04%2F1
TJIALICPUH
0
DeHOM: CTPOCHIE @OI': Xumus, 10 knace/ ['abpuensa
- ¢1P 0.C., Ocrpoymos N.T"., Cnagkos C.A.,
MOJIEKYJIbI, PU3NYECKUE
19 AKIIMOHEPHOE 00111€CTBO
U XUMHYECKUE
CBOMCTEA. HDHMEHCHIE «3narenscTBO «IIpocBemienney,
- 1P 2022 Crp.70, yrp.Ne 5.
AJbeTHIBI:
20 Gopmanbaerun u
aretanbaerun. AneTod
21 OnHOOCHOBHBIE @OI': Xumus, 10 knace/ ['abpuensn

NpeaACIbHBIC

0O.C., OctpoymoB N.I'., Cnankos C.A.,




KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U
YKCyCHast

AKIIMOHEpHOE 00I111eCTBO
«3narennctBO «IIpocBerienuey,
2022 Ctp.81, ynp.Ne 12.

[IpakTuyeckas pabora
Ne 2. «CsoiicTBa

22 .
pacTBopa YKCyCHOM
KHCJIOTBD)
CreapuHoBas u
OJICMHOBAs KUCIIOTHI,
23 KaK MPeJICTaBUTENH
BBICHINX KapOOHOBBIX
KHCJIOT
M @OI': Xumus, 10 knace/ ['abpuensu
plJTIa KaK COJIA
0.C., OctpoymoB WN.I'., Cnankos C.A.,
BBICHINX KapOOHOBBIX
24 AKIIMOHEpHOE 00111eCTBO
KHCJIOT, UX MOIOIIIEE
. «3narensctBO «IIpocBemienney,
neiictBue
2022 Crp.81, ynp.Ne 11.
CrnosxHble 3¢Upbl Kak
IPOM3BOJIHBIC
25 KapOOHOBBIX KUCIIOT.
I'maponus cnoKHbIX
3¢upoB
% OI': Xumus, 10 knace/ ['abpuensu
UPBI: THAPOIIH3
P P ’ 0.C., Ocrpoymos W.T'., Cnagkos C.A.,
pUMEHEHHE,
26 AKIIMOHEpHOE 00111eCTBO
Ouosoruueckas poib
«3narensctBO «IIpocBemienney,
KUPOB
P 2022 Ctp.86, yrp.Ne 2,3,6.
YTneBoasl: coCcTas, Bubmmoreka ITOK
27 4 yeTBepTb

KJ1acCHU(pUKaIH.

https://lesson.edu.ru/lesson/709ce43a-




Baxneimme
MpEJCTaBUTENU:
IJIF0KO3a, PpyKTO3a,
caxaposa

deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F1
0

Kpaxman u nemrtonnosa

OI': Xumus, 10 knace/ ['abpuensiu
0.C., OcrpoymoB WN.I'., Cnankos C.A.,

28 KaK IPUPOIHBIC AKITMOHEpHOE 0011eCTBO
MOJIUMEPBI «M3parenscTBO «IIpocBemnienue,
2022 Crp.93, ynp.Ne 7.
KontponsHas pabora
10 pazzaerny
«Kucnopoaconepxkamu
€ OpraHu4ecKue
29 COEIMHEHUAY/
Bceepoccuiickas
poBepoyHas pabora.
IIpoMe:xxyTOYHBII
ro0BOoii KOHTPO.JIb
OO01mas xapakTepucTHKa
B P P @OI': Xumus, 10 knace/ ['abpuensa
a30Tco/IeprKaIuX
P 0.C., OctpoymoB N.I'., Cnankos C.A.,
OpPTaHHYECKHUX
30 N AKIFOHEpHOE 00IIeCTBO
COeINMHEHUH /
Beenoceriicka «M3narenscTBO «IIpocBenienuey,
uicKas
P 2022 Crp.98, ymp.Ne 8.
poBepoyHas paborta
@I': Xumus, 10 knace/ ['abpuensn
0.C., OctpoymoB N.I"., Cnankos C.A.,
AMUJHBI: METHJIAMUH H
31 AKIIMOHEpHOE 00111eCTBO

AHWJINH

«3narenscTBO «IIpocBemienney,
2022 Ctp.103, yrp.Ne 2.4,




32

33

34

AMMHOKHCIIOTHI KaK
amdoTepHbIe
OpraHUYECKHE
COEIMHEHMS, X
OHOJIOTHYECKOE
3HadueHue. [lenTuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIC
COCIMHCHUS

OCHOBHBIC TTOHATHS
XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

OcHOBHBIE METOBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUH.
[ImacT™maccel, kKaydyku,
BOJIOKHA

OI': Xumus, 10 kiace/ ['abpuensu
0.C., Octpoymos WU.I'., Cnaakos C.A.,
AKIIHOHEpHOE 00IIeCTBO

«3narenscTBO «IIpocBerienuey,
2022 Crp.103, yrp.Ne 6,7,8.

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKEJeT,
(byHKIIMOHATIbHAS rpynna, panukan, U30MeEpus, W30MEDBI,
FOMOJIOTUYECKUN PSAM, TOMOJIOTH, YIJEBOJOPOIbI, KHCIOPOA- U
a30TCO/ICpKAINE COCAMHEHUs, OMOJIOTHYECKH AaKTHUBHBIC BEIIECTBA
(yrieBompl, KMpBI, OEJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCMOJIb30BAHUM BAXXHEHIIMX HEOPraHWYECKUX W  OPraHUYECKUX

BCIICCTB B 6LITy n HpaKTHHGCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

CdopmMHpOoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  yCTaHABIMBAaTBL  UX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYI0 CHMBOJIUKY
JUISE COCTABIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
COKpaméHHoW) ¢GOpMyJ OpPraHMYECKHX BEMIECTB U ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJ OPTaHUYECKUX
BEIIECTB I WIITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS HPHUMEHSTH: TOJOXKECHUS  TEOPUH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUH NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, LeJUI103a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpPOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHWHOYKCYCHasd KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKJy  TUIMYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUI BIIAJIETh CUCTEMOW 3HaHUH 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAHHs, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I [PUHATHS pEHIeHUHA B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
AKCIIEPUMEHT (IIPEeBpaLCHHS] OPIraHUYECKUX BEILIECTB MIPH HArpeBaHUH,
MOJIyYEHHUE 3THJICHA U U3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLIUN
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
o0opyaoBaHUEM; MIPEACTABISATh pe3yabTaThl XUMHUYECKOTO
SKCHEpUMEHTa B (OpME 3alucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB

3.4

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIU
MPOJYKTa PeakKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIN3UPOBAThH
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI TOKa3aTess
MK (mpenenpHO AOMYCTUMOM  KOHIIEHTpAllMK), TOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M IMPeJOTBpallleHHs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnyecKkOd XMMHH: €€ BO3ZHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
IOJIyYEHUN HOBBIX BEIIECTB M MaTepualoB. Teopusi CTPOCHHsSI OpPraHUYECKUX
coequHennit A.M. BytiepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['omonorus, wuzoMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIMy OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThudecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XHWMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XKACHUEC B IPUPOAC, ITOTYUYCHUC U IPUMCHCHHUC

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTHUYECKUH pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHrne CHHTETHUECKOTO

Kay4dyKa U Pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psl. AUETHIIEH —
NPOCTEHIIMKA TMpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAaHMS, THAPATALINY,

TOpPEHMSI ), OJyUYeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS), MOJTyUYeHHE U IpuMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), TOJYYEHHUE M TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXJAy YIJIEBOJOPOJAMHU, MPUHAICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHble HEPTIHbIE



3.1

ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoObl nepepaboTki HETH: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTanuTudeckuit), muponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMmMeHHbI yroiap u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
U XUMHYECKHME  CBOWCTBa  (peakuuu  C aKTUBHBIMM  METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), IMPUMEHEHHUE. BoJOpOJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CHUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOJIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XHMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHME CO  IEJOYHBIMH  METaJIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTO0ATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@DeHOI:  CTPOCHHWE MOJICKYJbI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KaUeCTBEHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHNe

OHOOCHOBHBIE TpefebHble KapOOHOBbIE KHUCIOTHI. MypaBbUHAs M YKCyCHas
KHMCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kllacca KHCJIOT, peakius OSTepu(UKalUK), TOIy4eHHEe | I[PUMEHEHHE.
CreapuHOBasi M OJEMHOBAsl KMCJIOTHI KaK NMPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yrieBoaoB (MOHO-, AM- U MOJHCAXapUJIbI).
I'moko3a — mpocredmmii MOHOcCaxapuj: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
bu3nveckre 1 XuMHYECKHE CBOMCTBa (B3aumoeiictere ¢ ruapokcuaom memu(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUE,
OpO’KE€HHE TIJIIOKO3bl), HAaXOXKIAEHHE B IMPUPOAE, NMPUMEHEHHUE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxmMan u memirono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmala M LEeUII0J03bl. Pu3nyeckue u

XUMHUYECKHE CBONCTBA KpaxmaJia (FI/IIIpOJII/IS, KauCCTBCHHAA pCaKIUsA C I/IOIIOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKuUC COCANHCHU A

AMHMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue

XUMUYECKHE CBOMCTBA aMHWHOKHCIOT (Ha TpuUMepe TIIHIuHA). buomormdyeckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

benkn xak INpUPOAHBIC BBICOKOMOJICKYJIAPHBIEC COCIUHCHUA. HCpBI/I‘IHaﬂ,

4.2 BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ACHATYPalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH
5 BbicokOoMONEKyIIpHBIE COSMHEHMS
OCHOBHBIE IIOHSATHS XHMHHU BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Ifli MOHOMCD,
51 HOJHMMED, CTPYKTYPHOE 3BEHO, CTETICHb MTOJMMEPU3AIIIH, CPEIHSS MOJICKYIsIpHast
' macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHCHHH —
noJiMmMepurs3alAa U NOJUKOHACHCAIUA
OKCHEepUMEHTAJIbHBIE METOJAbl HM3Y4YCHUS BEUIECTB M WX MPEBPAIICHUIA:
5.2 O3HaKOMJICHHE ¢ 00pa3laMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PE3UHLbL



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumusa, 10 xmace/ T'abpuensn O.C., OctpoymoB W.I'., CmankoB C.A.,
AKIIHOHEpHOE 00111eCTBO «3narenbcTBO «IIpocBerenue»
[Nabpuensn O.C., CnaaxkoB C.A. Xumusa. Metoauueckue peKOMEHAAIUU.

[Ipumepnsie padouune nporpammsl. 10-11 kinaccel. — M.: IIpocsemenune, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

bubmuoteka IIOK https://lesson.edu.ru/04/11

WNHTepakTUBHBIA MyJIbTUMeANA YUeOHUK «OpraHudecKas XuMUs»
http://orgchem.ru/

OTKpbITast XUMHS
https://www.youtube.com/channel/UCw76E9MVGOmM37gAc7X4Us2w
ITopran ®UIIN — OenepanbHblii HTHCTUTYT MIEAATOTUYECKUX U3MEPEHUN
http://www.fipi.ru

Xumuk https://xumuk.ru/
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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHUX PEaKIUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomnoyiHseTrcss B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUECKUA W MPUKIAJTHOU
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBSI3U XUMHUU C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEILHOW M MPAKTHYECKOU
JEeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXEHUS K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKEHUN XHMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OONMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(GOPMAIHIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENBCKUX 3a/1au. B 1ieioM cojpepxanue yueOHOTo
npeaMera «XUMHS»  JaHHOTO  YPOBHS  HM3YYEHHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OOYYaIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIIEpUMEHTa U
pelieHrus TMPOTUBOPEYMM MEXAy HOBBIMHU (aKTaMu M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKHUX MpoliieM, a
TakKe MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4YaroImmxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOJbl K OIpPEeIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, P OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs MpeAMeTa HalpaBICHHUEM
MEePBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YE€JIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BIAJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBI3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINW), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a yIeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHCTHYCCKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUs Y4YEOHBIM MpeaMeT
«XUMHUA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBIISETCS 00s3aTENbHBIM Y4YEOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero odmiero oopazoBanusi, cocrapisieT 68 vacos: B 11 kiacce — 34 yaca (1
qac B HEJEIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEpUOjaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbl KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuud. Krnaccupukanmss XUMHYECKMX — peaknuil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPaHEHUS U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XHUMHYECKOE paBHOBecHe. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3munyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

Pacyétel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM TMOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilosoxkenne HemetaisioB B Ilepuoanmueckor  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XHUMUYECKHE CBOMCTBA Ba)KHEUINMX HEMETA/UIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrimepoga MU KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Merambl. [lonoxenne merauioB B [lepruogndeckor cCUCTEME XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. OOmme ¢puzndeckue cpoiictBa MetaioB. CIIaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXHEWIMX METAJUIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl MoMydeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl M3YUYEHHUS BEIIECTB W WX NPEBPAILICHUM:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a/a4, HAONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aJIOMHHHUS C PacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0OBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHS U KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYyYEHHUsI BXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMuUs M 3I0pPOBbE YEJIOBEKA: NPAaBUJIA KCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [I0BCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHbIX TMOHSATHN, TaK U T[OHATUWA, SBISIOLIUXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoO€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEJIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHl.

TexHoIorus: XUMUYECKass MPOMBIIUIEHHOCTb, METAJLUTYPTHsl, ITPOU3BOJICTBO
CTPOUTENBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKUX IIPenaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aIbHBIX TpodsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajlay, NPUMEHEHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPaXKAKoT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIye MOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XMMUYECKAsl CBSI3b
(KoBaJIGHTHAs, MOHHAs, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PacTBOpP, DJICKTPOJIUTHI, HEDIJICKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMALIUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUN M O€30IMaCHOM HCIIOJB30BAaHNN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U NMPAKTUUCCKOU JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJb30BaTh XUMHUUYECKYI) CHMBOJIUKY JIJIsI
cocTaBiieHus (OopMyn BEImIECTB M  ypPaBHCHMM XUMHUYECKUX  PEaKIIuH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPTaHUYECKUX BEIIeCTB (yrapHblii Tra3, YIJIEKUCIBIA Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAs] U3BECTh, TUThEBAs COAa, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEJICSATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAUTMYECKON peIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHas, METANIMYECKAs ), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MIPUHAJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpEACTIEHHOMY Kiaccy/Tpyrrie
COEIMHEHUI (MPOCThIE BEIIECTBA — METAJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUIBI, COJIH);



c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PyHKIINU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbI
xumudeckux snemeHToB JI. M. MennueneeBa, WCHONb3ys NOHATHA «S-, P-, d-
DIIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Menaeneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUM;

c(OpPMHPOBAHHOCTh YMEHMS KIACCU(ULIHUPOBATH XMMHYECKUE PEAKLIUU IO
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, yYacTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3THMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCIIOBHS, ITPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHIIA;

cOPMHUPOBAHHOCT, yYMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIINE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHM  pAcCKpbhIBaTh CYIIHOCTb  OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE NMPOMBIIUIEHHOIO ITOJIYYE€HUsI CEPHOM KHCIJIOTHI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IPU XUMHYECKUX PEAKIUSIX, MacChl BEIIECTBA WM 00hEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3¢ (dekTa peaklnd Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChI
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XUMUYECKUIN
HKCIIEPUMEHT (pa3jioKeHUEe IMEepPOKCUa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHUKATOpPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOIO OOMEHA, KaYeCTBEHHBIE pEaKIMU Ha Cyib(aT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIllEeHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYA0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPAaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOAaTh  TpaBWiia  AKOJOTHYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax cHocoObl yMEHBUIEHUS H
MPEeI0TBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui O0Y4aroUMXCcs ¢ OrPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENbIX W CIA0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JuaekTpoHHbIe (HU(POBHIE)

Ne n/nn Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI

padoThI padoThI

Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToMOB.

I . bu6mmoreka [IOK
E€pPUOANYECKUM 3aKOH U
1.1 [Meproanyeckas cucrema 3 https://lesson.academy-

' P " content.myschool.edu.ru/lesson/20b1df2e-
XMMHIECKHX 51eMeHTOB /1. 1. 6ce4-435h-h6dc-5155030a45fa
Menneneena

bubmuoreka [JOK
12 CtpoeHue BellecTBa. 4 https://lesson.academy-

' MHoroo6pasue BeniecTn content.myschool.edu.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9c7241b21
bu6mmoreka [IOK

1.3 XUMHUYECKUE PEAKITUNA 6 1 1 https:/lesson.academy-

' p content.myschool.edu.ru/lesson/75637222-
d397-4b1a-810a-cc7bca9e8alc

Hroro mo pazneny 13

Pa3nea 2. Heoprannyeckasi xumust
bu6mmorekxa [JOK
https://lesson.academy-

2.1 M 1
CTAILIBT 6 content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422c3e710750
2.2 Hemerauier 9 1 1 Bubmiorexa LOK

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

content.myschool.edu.ru/lesson/2390b83e-
2935-4¢96-bd3a-25f26d9¢1139

CBs3p HCOPTaHNYCCKUX U

bubmuoreka [JOK
https://lesson.academy-

2.3 2
OpPraHUYeCKUX BELIECTB content.myschool.edu.ru/lesson/c6c5af9a-
9645-4604-9834-59151d566a61
Hroro no pazneny 17
Pa3pen 3. XuMus u ;Ku3HbL
bubmuoreka [JOK
https://lesson.academy-
A X 4
3 VML FOKHSHE content.myschool.edu.ru/lesson/acd826¢f-
ba2d-49db-b216-ef7c26a84728
Wroro no pasaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
N Kosu4vecTBo 4acoB Ilinanupyembl
: il mepuosn / JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoxa Beer  Kowtposbubr  Ipakruueckn o 5
aKTH4YeCKas o0pa3oBaTe/IbHbIE PeCYpPChI

n 0 e padoThI e padoThI 1aTa
XUMHUYECKUH JIEMEHT.
ATOM. DneKTpoHHas 1 1 eTBepTH
KOH(UTYpaIys aTOMOB
[lepnonnueckuii 3aK0H U
[Tepnonuueckas cucrema ®OI': Xumus, 11 xnace/ ['abpuensa
XUMHYECKHX 3JIEMEHTOB 0O.C., OctpoymoB N.I'., Cnagkos
. . MenneneeBa, ux 1 C.A., AkinoHnepHoe o0I11ecTBO
CBSI3b C COBPEMEHHOMN «M3narenscTBO «IIpocsenieHuey,
TEOpHEH CTPOCHUS 2022 Ctp.13, ymp. Ne8.
aTOMOB
3aKOHOMEPHOCTH
VW3MEHEHUS CBOMCTB
XUMUYECKHUX AJIIEMEHTOB U
UX COEAUHEHMI TTO
IpyIIaM U NepuogaM. bubnnorexa [JOK
3HaueHue 1 https://lesson.edu.ru/lesson/e7d48881-
MEPUOANYECKOr0 3aKOHA U 055d-49da-a49c-
CHUCTEMbI XUMHUECKIX 7375c3d033e9?backUrl=%2F04%2F11
anemenToB J.1.
MeHieneeBa B pa3BUTHH
HayKu. BBOOHBIH
KOHTPOJIb




CrpoeHue BeniecTsa.
XuMHYeckas CBs3b, €&
BU/IbI; MEXaHU3MBI
00pa3zoBaHus
KOBaJICHTHOH CBSI3U.
Bopopoanas cBsi3b

BanenTHOCTS.
DJIEKTPOOTPULIATETLHOCTD
. CTeneHp OKHCIICHHUS.
BemtecTBa
MOJIEKYJIIPHOTO 1
HEMOJICKYJISIPHOTO
CTPOCHUS

[lonsiTHE O TUCTIEPCHBIX
cucreMax. MIcTUHHBIE 1
KOJUIOUTHBIE PACTBOPHI.
MaccoBas goist BemecTsa
B PacTBOpE

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKHUX
COCTUHEHUN.
I'emeTnyeckas CBA3b
HEOPTaHUYECKHUX
BEIIIECTB, Pa3TUIHBIX

@I': Xumus, 11 kacce/ I'abpuensu
0.C., OctpoymoB N.I'., CnagkoB
C.A., AkioHepHOE OOIIECTBO
«3narenbcTBO «IIpocBemienne»,
2022 Ctp.22, ynp. Ne 7, 8, ctp.37,
yop. Ne 3,4, 5.

bubmuoreka [JOK
https://lesson.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-
69903109f968?backUrl=%2F04%2F11
@TI': Xumus, 11 knace/ 'abpuensn
0.C., OctpoymoB WN.I'., CnankoB
C.A., AK1imoHnepHoe o0IIecTBO

«3narenscTBO «IIpocBemenne»,
2022 Ctp.48, ymp. Ne7. 8, 9, 10.



https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11

KJI1aCCOB

10

11

12

Knaccudukanmst
XMMHYECKHUX PEAKIUH B
HEOPraHUYECKON U
OPraHU4YEeCKON XUMHH.
3aKoH COXpaHEHUsI MaCChl
BEILECTB; 3aKOH
COXpaHEHUs U
MIpEBpAICHUS SHEPTUU
IPU XUMHYECKUX
peaKIusax

CKopocThb peaxIuu.
OOpaTuMbie peakIuu.
XUMHUYECKOE PaBHOBECHE

[TpakTtuyeckas padora Ne
1. «BnusiHMe pa3innyHbIX
(bakTOpPOB Ha CKOPOCTH
XUMHUYECKON peaKLum»

DIEeKTPOTUTHIECKAS
mucconuanus. [lonstue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peakiiuu
HOHHOTO OOMEHa.
I'maponus opraHnyecKux
¥ HEOPTaHWIECKUX
BEIICCTB

OKHUCIIUTENBHO-

2 4yeTBepTh

@I': Xumus, 11 kmacce/ I'abpuensu
0.C., OctpoymoB WN.I'., CnankoB
C.A., AkinoHnepHoe o0IIecTBO
«znarenbcTBO «IIpocBemienne»,
2022 Ctp.59, ynp. Ne8

®dI': Xumus, 11 xnacc/ ['abpuensa
0.C., OctpoymoB WU.I'., CnankoB
C.A., AkioHepHOE OOIIIECTBO
«3nmarenscTBo «IIpocBemienue,
2022 Ctp.65, ynp. Ne5-8.

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/847d175
2-151b-4501-8390-f29649f6c913
@TI': Xumus, 11 knace/ ['abpuensn
0.C., OctpoymoB WN.I'., CnankoB

C.A., AkimonepHoe OOITIECTBO
«3narenscTBO «IIpocBemenne»,
2022 Ctp.74, ymip. Ne7. 8.

@TI': Xumus, 11 knace/ ['abpuensn



https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913

BOCCTaHOBUTEIIbHbBIE
peakuuu. [lonsrue 06
3JICKTPOJIN3E PACIIJIaBOB U
pacTBOpOB cojie

0.C., OctpoymoB WN.I'., CnankoB
C.A., AkioHepHOE OOIIECTBO
«3narenbcTBO «IIpocBemienne»,
2022 Ctp.79, yop. Neg&.9.

KonTtponsHas padora o

13 pasneny «Teopernueckue
OCHOBBI XUMUU
Mertamisl, UX MOJI0KCHUE
B [Iepnonnueckoit
CHUCTEME XMMHUYECKUX @I': Xumus, 11 kacce/ I'abpuensa
anemenToB /1. U. 0.C., Octpoymos U.T"., Cnagkos
14 Menneneesa u C.A., AkiioHepHOE OOIIECTBO
O0COOCHHOCTH CTPOCHHUS «M3narenscTBO «IlpocBemienuey,
aToMoB. Ob1ue 2022 Ctp.93, ynp. Nel4.
dbuznueckue cBoiicTa
METaJIOB
CrnaBbl METaIIOB.
15 DNEKTPOXUMHUYECKUH Psift
HaANPSDKEHUH METaJlIOB
bu6mmoreka [IOK
XiMieckite cBoficTra https://lesson.edu.ru/lesson/e7ff8162-
. 004d-40f8-b9f7-422¢3e710750
16 ?Iji};i:dljiljl::nh;;?iﬂaizznﬁ, @TI': Xumus, 11 knace/ I'abpuensn
. . 0.C., OctpoymoB N.I'., CnankoB
MarHuii, aTFOMUHHIN) U UX
coeHHCHM C.A., AkinoHnepHoe o0IIIecTBO
«3narenbcTBO «IIpocBemenne»,
2022 Ctp.93, ynp. Nel4.
XUMHUYECKUE CBOWCTBA
17 3 yeTBepTh

Xpoma, MCJIU U UX




COEeIUHEHUI

18

XHUMHYECKUE CBOMCTBA
LWHKA, )KeJe3a U UX
COEMHEHUM.
ITpoMe:xyTOUHBINH
MOJIYT0A0BOii KOHTPOJIb

19

[TpakTrueckas padora No
2. "Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
«Metaip»"

20

Hewmertannel, ux
MI0JIO’KEHUE B
[Iepnoanueckoii cucreme
XUMHYECKHX 3JIEMEHTOB
J. . Menneneena u
0COOEHHOCTH CTPOCHHUS
aTOMOB

@I': Xumus, 11 kmacce/ I'abpuensa
0.C., OctpoymoB WN.I'., CnankoB
C.A., AkonepHoe OOIIECTBO
«3narenbcTBO «IIpocBemenne»,
2022 Ctp.96, ynp. Ne6.7

21

®du3nyecKue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpuUMeEpe
KHCIIOPO/Ia, CEPHI,
docdopa u yraepona)

22

XUMHYECKHE CBOUCTBA
raJIOT€HOB, CEPhI M HX
COEeIMHEHUN

OI': Xumus, 11 xkmace/ ['abpuensia
0.C., OctpoymoB WN.I"., CnankoB
C.A., AkimonepHo€e OOIIECTBO
«M3narenscTBO «IIpocBerienue,
2022 Ctp.96, ynip. Ne6.7

23

XUMHYECKHE CBOWCTBA




azota, pocdopa u ux
COCIMHEHUN

24

XUMHYECKUE CBOWCTBA
yriiepo/ia, KpeMHHUS ¥ UX
COeTUHEHUN

@I': Xumus, 11 kmacce/ I'abpuensu
0.C., OctpoymoB WN.I'., CnankoB
C.A., AkinoHnepHoe o0IIecTBO
«3narenscTBO «lIpocBeienne»,
2022 Ctp.96, ynp. Ne6.7

25

26

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX
COCIMHEHU I

O06o0061IEHNE U
cHCTeMaTH3amus 3HaHUH
o TeMe «HemeTams.
Brraucnenuns no
YpaBHEHHUSAM XUMUUYECKHUX
peakuuii u
TEPMOXUMHUYECKUE
pacy€Thl

@I': Xumus, 11 kmacce/ I'abpuensa
0.C., OctpoymoB WN.I'., CnankoB
C.A., AkonepHoe 0OIIECTBO
«3narenbcTBO «IIpocBemenne»,
2022 Ctp.96, ynip. Neb6.7

27

[IpakTuueckas pabora Ne
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4 4eTBepTh
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KonTponbhas pabota no
TeMaM «MeTaiiel» U
«HemeTamisn.
HToroBniii roaoBoii
KOHTPOJIb
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Heopranunueckue u
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

11

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XMMHYECKMX 3HAaHUW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HMOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIIEHb
OKHUCJICHUSA, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBIN
00BEM, KpUCTATMYECKass pemeérka, THUIbl XUMHUYECKUX peaKuuin
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peakiu HOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEITEKTPOJIHTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALUS, OKUCIHUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKON PEaKIuu, XMMHUUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TIOJYYEHWH U OE30MaCHOM UCIOJIb30BAHUU BAXKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON EATEIHbHOCTH

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

13

14

BnaneHne OCHOBHBIMM METOdAMHU HAay4YHOTO IIO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUH (Ha6J’IIO,I[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ OIpeaAciiATEL BAJICHTHOCTL M CTCIICHB
OKHCJICHHUA XHUMHYCCKHUX OJBJICMCHTOB B COCAHHCHHUAX PA3JIMYHOIO
CoCTana, BU XUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaSI, HMOHHAas,

METALIMYCCKasd, BO,I[OpOI[HaH) B COCIHMHCHUAX, THUII KpHCTaHHquCKOf/'I



PEIETKA KOHKPETHOI'O BEIIeCTBA (aTOMHAsi, MOJIEKYJIIpHAsi, MOHHAs,

MeTaJUTH4ecKas)

1.5

CchopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE ~ yMEHHUS  KJIAaCCU(UIIMPOBATH  XUMHUYECKHE
peakuuu Mo pa3nyHbIM MPHU3HAKaM (YHCIY M COCTaBy pearupyroumx
BELIECTB, TeIIOBOMY J(h(eKTy peakuuu, H3MEHEHHUIO0 CTereHen
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yYacCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHHUS  PEaKIui
pPa3JIMYHBIX THIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUN
MOHHOT'0 OOMEHA, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUU, MMOATBEPIKIAIONINE
Ka4eCTBEHHBII  COCTaB  pA3JIMYHBIX HEOPraHMYECKUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

PacTBOpaAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
AIEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMUpOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHYECKOIO PaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JECHCTBUS

(mpunun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHS

2.1

2.2

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIyI0,  OOBSCHUTENBHYI0O U  HPOTHOCTUYECKYIO
byHKIIIN

ChopMupoBaHHOCTb YMEHUI XapaKTepPH30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX dJeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cucTemMbl xuMuudeckux siemeHToB J[.M. MeHnneneeBa, uCIONb3ys
NOHATHA «S-, P-, O-dJEeKTpOHHBIE OpOHMTANINY, «IHEPrETHYECKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M UX COEAMHEHUH MO MepHojaM M rpymmam

[Tepuonnueckoit cucrembl xuMuueckux 3iaeMeHToB J[.M. Menaeneesa



2.3

2.4

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJTBEPXK/IaTh  CYIIECTBOBAHME  TECHETHYECKOW  CBS3M  MEXIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHHM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTb ~ YMEHMH  yCTaHaBIMBAaTh  IPUHAAJIEKHOCTh
HEOPraHUYECKUX BELIECTB 10 UX COCTaBY K ONPEACIEHHOMY KIIacCy
(rpymnme) coenuHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIbI,

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

2.5

2.6

ChopMupOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
IUIs  cOCTaBleHMs (OpMyJ BEIIECTB M YPaBHEHHH XUMHMUYECKUX
peakmmii, cucreMaTrueckyro Homenkiatypy (IUPAC) u tpuBmuanibHbIe
Ha3BaHMsI OTJEIbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
YIJIEKUCIBIA a3, aMMMaK, raméHas H3BeCTb, HeraméHas H3BeCTb,

MUTHEBAs COJIA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh yMEHMI XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XHUMHAYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYNICCTBOBAHME  TEHETUYCCKOM  CBS3M  MEKAY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUH
SKCHEPUMEHT (pa3jioKeHue MEepoKCHAa BOJAOpPOJa B TMPUCYTCTBHU
KaTaJn3aTopa, ONpPEIeNeHHE CPebl PACTBOPOB BEILIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO WHAMKATOpa, BIUSHUE pa3IMYHBIX (PAKTOpPOB Ha
CKOpOCTh ~XMMHYECKON peakIuH, peakuud HOHHOro oOMeHa,
KayecTBEHHbIE PEAKLIUU Ha cynb(ar-, KapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHMUs, PCHICHUC OJSKCICPHUMCEHTAJIBHBIX 3aaad IO TEMaM
«Meramnb» u «HemeTanabsl») B COOTBETCTBUU C MpaBWIIaMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIleCTBAaMM M J1aOOPaTOPHBIM
000py/ZI0BaHUEM; IIPEJICTaBIISATh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHUHl COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIhTaTOB

2.8

2.9

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOATh TMpaBHJIa TOJB30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
MpaBmiia 0OpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ XapaKTCpU30BaTh XUMHUYCCKUC

IMPOLECCHI, JCKAINUE B OCHOBC IMPOMBIINIJICHHOI'O ITOJIYUCHUA cepHoﬁ




KHUCJIOTBI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEICTABICHUNA 00
O0IMMX HAy4yHBIX MPUHOMIAX ¢  OKOJIOTHYECKUX  Ipodiiemax

XUMHYECKOI'O IMTPOU3BOJACTBA

XUMHSA U KU3Hb. PacuéTrhl

3.1

ChopMHUpPOBAHHOCTh TPEICTABICHUH O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MHpA, pOJM XUMHH B TO3HAHUHU
SIBJIGHUHA TpPUPOAbI, B (OPMUPOBAHWU MBIIUICHUSI M KYJIbTYpBI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaAMOTHOCTH, HEOOXOIMMOM st
pelleHrs NPaKTHUYECKUX 3a/lad U IKOJOTHYECKH OOOCHOBAaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOMN cpesie

3.2

CdhopMupoBaHHOCTB YMEHHUU KPUTHYECKH aHAIM3UPOBATh
XMMHUYECKYI0 HH(OpMaIuio, MOJy4aeMyl H3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHUKalUu, ceTb IHTEpHET U 1pyrue)

3.3

3.4

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWIIA DKOJIOTHUYECKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOH NEATEIBLHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYKAKOLIEH NPUPOJHOU
cpelbl

Oco3HaBaThb OMACHOCTb BO3JICHMCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens 11K, moscHsaTh
Ha IpuUMepax crnocoObl YMEHBIIEHUS U MPEAOTBpAILEHUs UX BPEIHOIO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

3.5

CdopmupoBaHHOCTH yMEHUI MIPOBOJIUTH BBIUMCIICHUS c
HCIIOJIb30BAHUEM IOHSITHUSI «MAaccoBasl JI0JI1 BEILECTBA B PacTBOPEY,
O0BEMHBIX OTHOIIEHUM Ta30B MpH XUMHUYECKUX PEAKLUAX, MaCChl
BellecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TETI0BOro 3¢ (eKTa peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl

BCHICCTB, MMPEBPAILICHUA U COXPAaHCHHUA SHCPTIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

13

1.4

1.5

1.6

1.7

1.8

XUMUYECKUH 3eMeHT. ATOM. S11po aroma, M30TOMBL. DIIEKTPOHHAs 000JI0YKA.
DHepreTHYeCcKUe ypOBHH, IMOJYPOBHU. ATOMHBIE opOUTany, S-, P-, d-3JIeMEeHTHI.
Oco6eHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANIAM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(DUTYpALIUs aTOMOB

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XMMHYECKUX 31aeMeHToB ..
MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMuyeckux vieMeHToB /(.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS CBOWCTB XHUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TpYIINaM U IMEepPHOJaM.

3HaueHUE NepUoOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHAB XUMHUYECKOW  CBSI3U
(koBajieHTHAs HEMOJISIpHAsT M TOJspHasi, HMOHHAs, MeTajuindeckas). oHbr:
KAaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-AKILIEITOPHBIN). BogopoaHast cBsi3b
BanentHocTb. DnekTpooTpunareabHOCTh. CTENEeHb OKUCIEHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pem€Tku. lloHsaTHe 0 aucnepcHbIX
cucrteMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBas oyl BelllecTBa B

pacTBope
Krnaccudukanus Heopranndeckux coeinHeHnii. HoMeHkaTypa HeopraHmuecKux
BEIECTB

Xumpdeckass — peakuus.  Kimaccudukamust ~— XMMHUYECKMX — peakuuid B
HEOPraHW4eCKOW M OPraHWYeCKOW XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEILIECTB,

3aKOH COXpaHCHUA U MPEBPAIICHUA SHEPTHUHU ITPHU XUMHUYCCKUX PCAKIHUAX

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOsIHME XuMH4eckoro pasHoBecus. [Ipuanun Jle [larense

1.10

Onextponutuyeckas aucconuanus. CuiibHble M cialble 3neKTposiuThl. Cpena

BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HeI\/'ITpaJ'II)HaSI, mieJIo4YHast. PeaKHI/II/I HOHHOI'O



oOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramuioB B Ilepuoanyeckoil cucTreMe XMMHUYECKHX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIOB (Ha TIPUMEpPE KUCIOPO/Ia, CEpHl,
dbocdopa u yriepoaa)

XUMHUECKUE CBONCTBA BaXXHEWIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
dbochopa, yrimepoma W KpeMHHS) U HUX  COCAMHEHUH  (OKCHJOB,
KHUCJIOPOJICOACPIKAIIUX ~ KUCJIOT, BOJAOPOJAHBIX coeauHeHuit). I[lpumenenue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileproandeckoil cuCTEME XMMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0UYEK
aToMoB MeTajuioB. O0mMe Gpu3ndeckue cBoicTBa MeTalioB. CIllaBbl METAIJIOB.
DNEKTPOXUMHUUECKUN Psijl HAIIPSHKEHUH METaIIOB

XHWMHYECKHUE CBOHCTBA BAKHCHIIMX METAJUIOB (HATPUM, KalWi, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, KeJie30, MeIb) U WX coeauHeHui. OOmme

CHIOCOOBI TOTY4YSHHS META/UIOB. [[puMeHeHne METaJIOB B OBITY M TEXHHUKE

2.5

I'enetnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3TINIHBIM

KJj1acCaM

XUMUS U KU3HD

3.1

3.2

3.3

Ponp xumMum B oOecCredeHUH HSKOJOTUYECKOW, DHEPTeTHUYECKON W TMHIINEBOU
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHATHE O HAYYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

[IpencraBienust 00 OOIMKUX HAYYHBIX MPUHIUINAX MPOMBIIUIEHHOTO MOTYYeHUS
BOXHEHIIMX BemecTB. YenoBeKk B MHUpPE BEHIECTB MU MATEPHAJIOB: Ba)KHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIHOHHBIE MaTE€pUalIbl, KPAacKH, CTEKIIO,
KEpaMuKa, MaTepualibl JUIsl DJIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKUE U
MUHEpaJbHbIE yA00peHus

XuMUg UM 3J0pOBbE YEJIOBEKA: IIPaBUJIa MCIIOJIb30BaHUs JIEKAPCTBEHHBIX

Inpenaparos, IpaBrjia 0€30IMacHOTO HUCIIOJIb30BaHUS npenapaTroB OBITOBOI XMMUHU

B TIOBCETHEBHOM JKN3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xkmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumusa, 11 xmace/ T'abpuensn O.C., OctpoymoB W.I'., CmankoB C.A.,
AKIIHOHEpHOE 00111eCTBO «3marenbCeTBO «IIpocBernieHue»
[Nabpuensn O.C., CnaaxkoB C.A. Xumusa. Metoauueckue peKOMEHAAIUU.

[Tpumepnsbie paboune mporpammel. 10-11 kmaccest. — M.: IIpocsemenne, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmuotexa IIOK https://lesson.edu.ru/04/11

WNHTepakTUBHBIA MyJbTHMEANA YUEOHUK «OpraHudyeckas XuMus». -
http://orgchem.ru/

OTKpbITast XUMHUs. -
https://www.youtube.com/channel/UCw76E9MVGOmM37gAc7X4Us2w
[Topran ®UIIN — OenepanbHblii KHCTUTYT MEIATOTUYECKUX U3MEPEHUM. -
http://www.fipi.ru

Xumuk. - https://xumuk.ru/
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