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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOmero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
yuebHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMM, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEPLIAIOIIMM JTAallOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanuzyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUHU € YYETOM CHeU(pUKM HAYKH XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlmMX 1eaed MW MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XMMUS CTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHHS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XuMUs»  SABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHnYecKOu XuMuU. POpPMHUPOBAHUE NAHHOM CHUCTEMBI 3HAHWW NPU U3yYCHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQopMupoBaHa B IMpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUS OPraHMYECKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHM4ecKo XUMHH IOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOoM 3peHHs B mpeaMeTre «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD  00yYaromMMcsl TPEAOCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHWIO B3aUMOCBA3M XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIHbHON W MPAKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ JUIsl TIOMOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 33/1ad. B 1enoM conepikanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
bopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux uaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIECTB HMX COCTaBOM U
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIQYy HOBBIMH (DaKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHYECKUX MpodiieMm, a
Takke MpodsieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OOy4YaronMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JAEHCTBM, HUMeIOUMX 0a30Boe 3HAUCHHUE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a H
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XHMHUM KaKk Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICICHUH
COJIepKaTeJIbHOM XapaKTePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO TpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH W3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOAMMBIX Il MPHOOpETEHUs
YMECHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOJCHHEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LIeNiel U 3a7a4 U3ydeHUsI
peaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpefHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alluy, BJIQJICIOIIET0 HE
HA0OpOM 3HaHUN, a (PYHKIHUOHAIHHOM TIPaMOTHOCTHIO, TO €CTh ClocoO0aMH u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS MX B PEATbHOU >KU3HU
JUTSL pEIIeHUs TTPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]a4H, KaK:

amanranusi o0yJarommxcsi K yCIOBUSM TWHAMUYHO Pa3BHUBAIOIIECTOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX ISl TIPUOOPETEHUS OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAECT
BOXHOE MECTO B TIO3HAHUU XWUMHH, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAYYHO-ITOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEPKAHNS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHHE Yy oOyyaromuxcs YOEKIEHHOCTM B T'yMaHHCTUYECKOU
HAIpPaBICHHOCTH XUMHUHU, €€ BAXKHOM PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOIHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, @ TAKXKE NPUOOpPETEHHs OIbITa
UCTIONb30BAaHUS TIOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON obsactu «EcTecTBEHHO-HAy4YHbIE
pEeIMETHD).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPKXAHUE OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMUH

[Ipenmer opraHM4eCKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYeCKUX BelecTB. [omoinorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kinaccupuKay opraHudeckux BeuiectB. Homenkmarypa
OpPraHWYECKUX COEAMHEHUH (cucTeMarudeckas) W TPUBUAIbHBIE HAa3BaHUS
BAKHEHMIIMX NPEICTaBUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIHPOBAHME MOJIEKYJl OpPraHMYECKHX BEIIECTB, HAOIIOACHHE U
OIMCaHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPIraHUYECKUX BEILECTB
IIpU HarpeBaHuu (II1aBjIeHUe, OOyTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH W 3TaH —
OpoCTeiIlIne NPEACTABUTENN AaJKaHOB: (PU3NYECKUE U XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMeIleHUusT M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONWIEH —
NPOCTEUIINE MPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALlMU, OKHUCIEHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psi. ALleTUIICH
— MpPOCTEHIIMKA TNpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALIUH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apensl. benzon: cocra, crpoeHue, (pu3NYecKue M XUMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHHUSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoicmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), mupoau3. I[IpomykTer
nepepaboTku He()TH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €0 NMePepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOoOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJlOr€HONPOU3BOIHBIX, ITPOBECHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WIM NMPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
du3nueckue M XHUMHYECKHME CBOWMCTBA (peakUWW C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIE cnupthl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa 1 STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anmpnerugpl U Kemowuwvl. DopManpaerui, auETANIBAECTUI CTPOCHHE,
dusznyeckue U XMMUYECKHE CBOICTBa (peakUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH ), IOJYyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTPO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoaydYeHue U MpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KakK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCH(PHUKanus  YriieBogoB  (MOHO-, JHU- H
nonucaxapuabpl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C




ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOpoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heunono3sl.  Pu3nueckue U XUMHUYECKHE CBOMCTBa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpPOBE/ICHNE, HAONIOJCHUE U ONMHMCAHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroOMHBIX CHOUPTOB (B3aMMOJICUCTBHE TIJIMIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA pEaKIMy MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM).

A30TcozeprKallie OPraHun4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonoruyeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOPUYHAS M TPETHUYHAs CTPYKTypa OenKkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHUS BEUIECTB U UX MPEBpaICHUI:
HaOJII0/ICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATYpalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSITUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHAEHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
O3HAaKOMJICHUE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccu(ukanus, NepuOJUYHOCTh, HAOIIOIEHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTtepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (O€NKH, YIIeBOJBI, KHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: mNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOTO IHTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.



COJAEPKXAHUE OBYUYEHUA
11 KITIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U Ilepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
J. . MenpeneeBa. CBsi3b NEPUOAUYECKOrO 3aKOoHA U Ilepmonnyeckoi CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM W IEpUoaaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSpHAsl, WOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bomopomnas cBs3b. BaeHTHOCTh. DJIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJIEKYJIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTAINIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jis BEIlIECTBA B paCTBOPE.

Knaccuduxarus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakuus. Krnaccupukanuss — XMMHUYECKHMX — peakuuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHU U MIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XHUMHAYECKOE paBHOBecHe. PaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarense.

Dnextponutnyeckas nuccormanus. CuibHbIC U clladbie dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
neMoHcTpanus tabnui «Ilepuogudeckas cucrema xuMuueckux siaementos . U.
MenpeneeBay, u3ydyeHUe MOJENEH KPUCTALIUYECKUX PEMIETOK, HaOIIOJCHUE U



OTHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE TTEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KaTalnu3aTopa, OMpe/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIUH HOHHOTO oOMeHa),
MIPOBE/ICHUE TPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKIIUN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBAs
JIOJIS1 BELIECTBAY.

Heopranuuyeckasi xumusi

Hemeramner. Ilonoxxkenue HemetraimioB B llepuogumueckon — cucreme
xumudeckux dnaemeHToB [[. M. MennaeneeBa u 0COOEHHOCTH CTPOSHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)XKHEUIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpEeMHHs) W HMX  COCAUHEHUUA  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE Ba)KHENIIINX HEMETAIIIOB U KX COEUHEHHUIA.

Mertamnsl. [lonoxenne meramioB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guiznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMTPSKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIIMX METAJUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHuiu, allFOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne meTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKINH «MeTayuibl ¥ CIUIaBbl», 00pa3IOB HEMETAJUIOB, pELICHUE
AKCTIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OINHCAHHE JIEMOHCTPAllMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIPOKCHIA ATIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa M 00BhEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb



Ponp xumum B obOecrieueHnr SKOJOTUYECKOM, YHEPTETUIECKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUUMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB M MAaTEPUATIOB: BaXXHEWIIHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbICE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yno0peHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOT0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeaMETHBIX CBA3€H TOpU  HM3ydyeHUH OOmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakKk W TOHSATUN, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4YHbIH (DakT, rUmoTes3a, 3aKoH,
TEOpUsl, aHalu3, CHHTE3, KJIacCHU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMa, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoyorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUATIOB, CEIBCKOXO35MCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMarleBTUUeCKass  MPOMBINLICHHOCTb,  ITPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBILIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaAMeTHbIM). HaydHo-mMeTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSTEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEIETICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIECHUN JTMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEN M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTH )KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHS JOCTHUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HJealaMH POCCHICKOr0 Tpa)<IaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoleccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHSI JUYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpPakKaroT
C()OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM M NPAKTHUUYECKON JAESITeIbHOCTU
oOyJaromuxcs Mo peain3auy MPUHITHIX B O0IIECTBE IEHHOCTEH, B TOM YHCTIE B
JaCTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSL:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEJICTaBICHUS O COIHMAIBHBIX HOPMax M TPaBHJIAX MEKINIHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUsS, JIOTHUKY WU
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHbBIX BUIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUE M IMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 3I0poBOro U Oe3omacHOro o0pasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOIO/IeHUsl TIpaBWi 0€30MacHOro OOpalieHusi C BeHieCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl UEHHOCTH NPaBWJI HMHIMWBHAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NEATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3iIndHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied Mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEH OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI NPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBlIeHusT 00 OKPYXKArOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3aAKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOM HAIIPaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00ATBHBIX MPpo0ieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHbBIC 3aKJTFOUYCHUS Ha
OCHOBE HAydYHbIX (AKTOB W UMEIONIMXCS JAHHBIX C IEJbI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUpPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSATHUS, OTpakKarolue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUSA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 0o0y4JaroImmxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICCTBUS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNHpOBaTh W aKTyaJIU3UpPOBaThH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEIU JEITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTHU C TOCTABICHHBIMHU 1EJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSThH B MPOIECCE NO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPE/ICTABICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yecKas ¢GopMyna, YpaBHEHUE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuuii;

(GopMyIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI i1 (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUS MPaKTUYECKHX 3a/ady, MPUMEHEHUIO0 pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAYy4HO-
NomyJsipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UpOBaTh MHPOPMALIMIO PA3NMYHBIX BUIOB U (HopM
MpEACTaBIICHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HbIM S3BIK B KadecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaseHue YHMBePCAJIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUNA MyTEM COTJIACOBAHMS TO3UIMA B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
JIeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATHh MpeajaraéMblid ajiroput™M ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCIENAOBATENbLCKUX 3ajad, BBIOMpaTh Hambosee
b dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4ETOM TOJy4YeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

NNPEJIMETHBIE PE3YJIBTATBI
10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTpa)KaroT:

c(hOpPMUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHPA, POJIM XHUMHU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUsI MPAKTUYECKUX 3a71a4



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0OPOBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaOIMe MOHATUS (XMMHYECKUN JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIApHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
pagukai, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMEe COCAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPUsI CTPOCHHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE I[IOHMMAaHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJIEHUH, (AKTOJOTMYECKHE CBEIECHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYEHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOILIME IOHATHS IPU
OIMCAHUU COCTaBa, CTPOCHHU U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHMUYECKUX pEaKLuH,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPTaHUYECKMX BEUIECTB JUI1 WUIIOCTPALUU HUX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPONWIICH, AalleTHJIEH,
ATUJICHIJIMKOMb, TNHIEPUH, (eHos, (hopMalbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCJI0TA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
bpykTO3a, Kpaxmal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3M B
OpraHUYECKUX COCIUHEHUSX (OJUHAPHbBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS TIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMsI; 3aKOH COXPAHEHHMS MACChl BEILECTB;



chOPMHPOBAHHOCTh ~ YMEHHH  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
bu3MYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATaHOJ, STUJICHIJIUKOJIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHMS XapaKT€pU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB MEpepadOTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BEHIECTBA WIIM IMPOJYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOIB3YEMBIX B XUMUW TIPH W3YYCHUHU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIMIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJII0/IaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILICHUS] OPTAHUYECKUX BEIIECTB NMPU HATPEBaHUH, MOTyYEHUE
STWJIEHA M W3YYCHHE €ro CBOICTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEJKOB MpPU HArpeBaHWUU, LBETHHIE pPEAKIMH OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpaIllleHUH C
BEIIECTBAMU M JIA0OPaTOPHBIM O0OpPYJIOBAaHHUEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpeICTBAa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  JKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEJAX
COXpPAHEHHSI CBOETO 3JIOPOBBS M OKPYKAIOIIEH MPUPOJHONU Cpe/bl, OCO3HABATH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OINPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsITh Ha mpumepax CrocoObI
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.

11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIU XUMHH B TIO3HAHUM SIBJICHUUN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM
cpene;

BJIaJICHUEC  CHUCTEMOM  XHMMHUYECKHUX  3HAHMH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIararoue MOHATHUS (XMMHYECKHH SJEMEHT, aToM, M30ToIl, s-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTHYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAICHUs dYHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BAaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (GOpMyJ BEHMIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cuctematuueckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBbIM ra3, aMMHAK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENISITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XMUMHUYECKUX DJIEMEHTOB B COCAMHEHUAX DPA3NIMYHOTO COCTaBa, BUJ XUMHUYECKON
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMYECKast), XapaKTep Cpebl B BOJHBIX pacTBOPax HEOPTraHMYECKHUX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTH YMEHUU yCTaHaBIIUBaTh PUHAJJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIHHOMY KIacCy/Tpyrme
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUIbI, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOIUYECKOTO 3aKoHa /.
W. MenpneneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumudeckux 3meMeHToB JI. M. MeHneneeBa, UCHONb3ysd IOHATHA «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIUHEHUUN
1o neprojam u rpymmam llepuoguueckoit CUCTEMBI XUMHUYECKUX 311eMeHTOB /1. U.
Menpaeneena;

chOPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3NUYHBIM TpPU3HAKaM (YUCIY M COCTaBy PEarupyrollyux BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTajanu3aTropa);

C()OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPAaBHEHMSI PEAKIMM pa3IMYHBIX
TUIIOB, TIOJHBIE U COKpPAIIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLNN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE MPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOT0 MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUYMCICHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH ra3oB
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOr0 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
nocyAod M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JIA0OpATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCHUIA BOAOPOJAA B NPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuHu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub» U «HeMeTtaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHUKHU
0e30macHOCTH TIPU OOpAIIEeHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOrO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKUHil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPYKAKOIIEW MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTaHU3MbI ONPEIECTEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax cnocoObl YMEHBIIECHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yJarouuxcsi ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

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

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosnuecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/ P Konrtpoannbie IIpakruueckue (udpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 https://m.edsoo.ru/7f41837¢c
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbIE YyrieBOAOPOAbI — aJKaHbI 2 https://m.edsoo.ru/7t41837¢c
HenpenenbHble yrieBoaOpOIbI: aJIKEHBI,
2.2 pel r HOPOA 6 1 https://m.edsoo.ru/7f41837¢
aJIKa/INEHbI, AJTKUHBI
213 ApOMATHYECKHE YIVIEBOIOPO/IbI 2 https://m.edsoo.ru/7f41837c
24 IIpupoaHbIE HCTOYHHUKH YTIEBOIOPOIOB U 3 | https://m.edsoo.ru/7f41837¢c
) UX mepepaboTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coenHeHust
31 Cruprer. Peron 3 https://m.edsoo.ru/7f41837c
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. - 1 https://m.edsoo.ru/7f41837c
' Cnoxubie 3hUpsI
3.3 VIIeBOIEL 3 1 https://m.edsoo.ru/7f41837¢




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTEL. beikn 3 ‘ https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ https://m.edsoo.ru/7f41837¢
Htoro no pazneny 2
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungposbie
Ne /o P Konrpoubusie IIpakruyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH bubnnoreka [HOK
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3 https://m.edsoo.ru/7f41a636
anemeHToB 1. 1. Menaeneena
1o Crpoenue BemmecTBa. MHOroobpasue 4 brbmmorexa LIOK
. BEIECTB https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
1.3 XUMHUYECKUE PEAKIMU 6 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 Merabl 6 1 https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
2.2 Hewmeranmbr 9 1 1 https://m.edso0.ru/7f41a636
23 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX ) bubnmoreka [JOK
) BEIICCTB https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17




Pa3zgen 3. XumMus u ;Ku3HbL

bubmuoreka [JOK
31 XAMHS 1 KH3HE 4 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| [Ipenmer opranuueckoil xumuu, eé | Bbu6moteka [JOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAUECHUE https://m.edsoo.ru/ff0d210c
Teopust cTpOeHUST OPraHUYECKUX
. " bubmuoreka [IOK
2 coenuHeHuit A. M. byriepoBa, €€ oCHOBHBIE 1
https://m.edsoo.ru/ff0d227e
MTOJIOKEHUS
[IpencraBnenue o knaccupuxanuu
3 opraHMyeckux BeuecTs. Homenknartypa | bubnnorexa [JOK
(cucremaTHuecKasi) U TpUBHAJIbHbIE HA3BAHUS https://m.edsoo.ru/ff0d23dc
OpPTraHUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bubnnorexa [JOK
TOMOJIOTUYECKUH PSI https://m.edsoo.ru/ff0d26¢ca
5 MertaH 1 3TaH — TpoCTENIIne | bubmuorexa [IOK
[IPEACTABUTEIIN AJIKAHOB https://m.edsoo.ru/ff0d28c8
. bubnuotexa [JOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
https://m.edsoo.ru/ff0d2a6c
7 OTUJIEH U MPOIUJIEH — MpocTeiiine 1 bubmuorexa [JOK
MPEACTABUTEININ AJIKEHOB https://m.edsoo.ru/ff0d2be8
g [Ipaktuueckas padora Ne 1. «[lomyuenue ] |
ATUJIEHA U U3YyYEHUE €r0 CBOMCTBY
9 Ankanuensl. byraguen-1,3 u ] bubnuorexa [IOK

metunoyraauen-1,3. [lomyuenue

https://m.edsoo.ru/ff0d2d50




CHUHTCTUYCCKOI'O KaydyyKa U pE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psill. ALIETHIEH — buGnuorexa [IOK
. https://m.edsoo.ru/ff0d2eae
MIPOCTEUIINN TPEACTABUTEND AIKUHOB
1 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU bubnuoreka [JOK
peakuuu https://m.edsoo.ru/ff0d323c
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bubnuoreka [IOK
apeHOB https://m.edsoo.ru/ff0d350c
13 I'eneTnueckas CB3b yriaeBOJOPOAOB, Bbu6mmoteka [JOK
MNPUHAJIEKAUX K PA3IMYHBIM KjlaccaM https://m.edsoo.ru/ff0d5230
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 HII))I/IIZF))OI[HHI‘/JI ras u HOHyTZEIe He(i)TI:IHBIe rassl, bubmorexa LIOK
.. https://m.edsoo.ru/ff0d37fa
He()Th U MPOIYKTHI € TiepepaboTKH
[TpuposHbIE HCTOYHUKH YTIEBOIOPOIOB:
15 HEH;)OI[HLHZ ra3 u nonyTIZIF)Ie He(bTI:[HLIe rassl, bubmmorexa LIOK
. https://m.edsoo.ru/ff0d3al6
He(Th ¥ POAYKTHI €€ MepepadoTKu
16 KonrtponsHas pabota no pasaeny
«YTIeBOgOpPOIBI»
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: bubmmnoreka HOK
METaHOJI U 3TaHoJI. BomopoaHas cBA3b https://m.edsoo.ru/ff0d5708
18 MHOTr0aTOMHBIE CITUPTHI: ITUICHTIUKOIb 1 bubnmoreka [JOK
TIIALEPUH https://m.edsoo.ru/ff0d3f34
19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U bubmuoreka [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/ff0d40c4
20 Anpneruapl: GopManbAeTUT U alleTalbACT U/, but6mmorekxa [IOK
AnietoH https://m.edsoo.ru/ff0d4290
)1 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE bubnmoreka [JOK

KHUCJIOTBI: MypaBbHHAs U YKCYCHAs

https://m.edsoo.ru/ff0d448e




[TpakTrueckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBI»
7 CreaprHOBast U OJIEMHOBAsI KUCIIOTBI, KaK bubnmoreka [JOK
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT https://m.edsoo.ru/ff0d497a
24 MBpbL1a Kak COJIA BBICIIUX KapOOHOBBIX bubnmnoreka HOK
KHCJIOT, UX MOIOIIIee JeiicTBIE https://m.edsoo.ru/ff0d4790
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 Ka 60HOBI)D(3) KECHOT FI/II) 0JIU3 CJIOKHBIX bubmmorexa [IOK
p - AP https://m.edsoo.ru/ff0d4cda
3¢upoB
26 Kupbl: runponus, NnpuMeHEeHHe, bubmmoreka [JOK
OuoJstornueckas pojb )KHPOB https://m.edsoo.ru/ff0d4ae2
YTrneBoasl: cocTaB, KiacCH(pUKaIus.
27 Baxneiimme npeacTaBuTeNN: TIII0K03a bubmorexa LIOK
pel ' ’ https://m.edsoo.ru/ff0d4dd0
bpykTo3a, caxaposa
)3 Kpaxman u 1niemuono3a kak mpupoHbIe bubnmnorexa [JOK
ITOJTUMEPEI https://m.edsoo.ru/ff0d4dd0
KonTponbhas pabota mo paszueny
29 «Kucnopoaconepxaiine opraHuuecKue
COETMHEHUS»
bubnunorexa LIOK
30 AMMHBI: METUJIAMUH U aHUJTUH
https://m.edsoo.ru/ff0d4dd0
AMUHOKHUCIOTH KaK aMm(pOTepHbIS
31 OpraHUYECKUE COCAMHEHUS, UX Bubmmorexa [IOK
p 4 ’ https://m.edsoo.ru/ff0d4f42
Ounonorudeckoe 3HadeHue. [lenTumb
benku xak npupoHbIe bu6muoreka [JOK
32
BBICOKOMOJIEKYIIIPHBIE COSAUHEHUS https://m.edsoo.ru/ff0d542e
13 OcHOBHbIE OHATHS XUMHUH

BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Imact™Macchl, KaydykH, BOJIOKHA

34

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5708




IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
wn Tema ypoka Beero Konrpoabubsie IIpakTuyeckue N ——
padoTbI padoTbl pecypen

| XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs | bubnuorexa [JOK
KOH(UTYpalusi aTOMOB https://m.edsoo.ru/ff0d587a
[Iepnoanueckuii 3axoH u [lepnoanueckas

) cucTeMa XMMHYecKux aineMeHToB JI. H. | bubmuorexa [JOK
MenpeneeBa, X CBSI3b C COBPEMEHHOM https://m.edsoo.ru/ff0d59e2
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COCTUHEHHM 110

3 rpynmnam u nepuojam. 3HaueHue | bubnuoreka [IOK
[IEPUOJINYECKOT0 3aKOHA U CUCTEMBI https://m.edsoo.ru/ff0d5b40
xumMuueckux anemenToB /[.M1. MeHieneena B
pPa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€ ) BuGmiorexa LIOK

4 BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 https://m.edsoo.ru/ff0d5eba
cBs3u. BogopoaHas cBsizb
BasieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.

5 Crenenp okucaeHus. BemecTpa 1 bubmuorexa [JOK
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O https://m.edsoo.ru/ff0d6342
CTPOCHUS

6 [Tonsatue o nucnepcHbIx cucremax. McTuHHbie | bubnmoreka [JOK

Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10

https://m.edsoo.ru/ff0d664e




BCILIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAMHEHM. [ eHeTnueckas
CBSI3b HEOPraHMYECKHX BEIIECTB, PA3IMYHBIX
KJIaCCOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

Knaccudukanus XuMrU4ecKux peakuui B
HEOPraHWYECKOM U OPraHu4eCKOM XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKLMIX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

CkopocTtb peakiuu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusiaue
pa3IU4HbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

DnekTponauTrueckas auccoruanus. [lonstue o
BoIopoJHOM Tokazarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTraHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB
OKHCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTHE 00 IEKTPOIM3E PACIIABOB U
pacTBOPOB coyeit

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTndyeckue OCHOBBI XUMHI)

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0dfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
CHCTeME XMMHUYeCKuX dmemMeHToB [1. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBOUCTBa

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50




MCETAIJIOB

15 CruiaBbl METAJUIOB. DIIEKTPOXUMUYECKUM sl bubmmoreka [JOK
HanpsHKEHUH METAILIIOB https://m.edsoo.ru/00ad9cb2
XUMHUYECKUE CBOMCTBA BAXKHEHUIINX METAJLJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu bubnmnorexa [IOK

pHit, . ’ T ’ https://m.edsoo.ru/00ad9ela
ATIOMUHHI) U UX COECIMHEHUM

17 XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX bubnnoreka [JOK
COEIMHEHUU https://m.edsoo.ru/00ad9ffa

18 XUMHYECKUE CBOMCTBA LIMHKA, JKEJI€3a U UX bubnuorexa [JOK
COCIMHEHUN https://m.edsoo.ru/00ada52c
[IpakTuyeckas padora Ne 2. "Permenne

19 AKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Metamabi»"

Hewmeramnsl, ux nonoxenue B [lepuonnueckon
20 cHUCTeME XUMUYeCKux demMeHToB /1. U bubmmorexa [TOK
T https://m.edsoo.ru/00ada342
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
dusnyeckue CBOMCTBA HEMETAJIOB.
21 AnnoTponusi HeMeTauIoB (Ha puMepe bubmmorexa [TOK
p p p https://m.edsoo.ru/00ada6bc
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

” XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPHI U UX bubnuorexa [JOK
COEMHEHUI https://m.edsoo.ru/00ada824

7 XuMHYeCcKue CBOMCTBA a30Ta, hocodpa u ux bubnmoreka [JOK
COEIMHEHNH https://m.edsoo.ru/00ada96e

24 XUMHYECKUE CBOMCTBA yriepo/ia, KpEMHUS U bubnmoreka [JOK
UX COeOUHEHUU https://m.edsoo.ru/00adaab8

)5 IIpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX bubnnorexka [JOK
COCIMHEHU I https://m.edsoo.ru/00adac34

26 O0001eHre 1 cucTEMaTU3ALNS 3HAHUI 110




teme «Hemeramiey. Beraucnenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemienue

27 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1
"HemeTamas"»
)3 KonTponpHas padora o Temam «MeTaluibh»y U |
«HemeTaiuieny
79 Heoprannueckue u opraHu4ecKue KMCIIOTHI. | bubnuoreka [IOK
Heoprannueckue u OpraHM4ecKkue OCHOBAHMS https://m.edsoo.ru/00adb076
AmMdoTepHbIe HEOPraHUYECKUE U
30 OpraHu4ecKue coeruHeHus. ['eneTnyeckas | bu6mmoreka [IOK
CBS3b HEOPTaHUYECKUX U OpraHUYECKUX https://m.edsoo.ru/00adb076
BEILIECTB
Ponp xumuu B 00ecrieueHuN SKOIOTHYECKOH,
31 SHEPreTHUECKON U MUIIEBOI 0€30aCHOCTH 1 bubnmorera [TOK
p = ’ https://m.edsoo.ru/00adb486
Pa3BUTHHU MEAUIIMHBI
IIpencrasienust 00 OOIMX HAYUYHBIX
32 anH HUIax I OMLII_HJ'ICHHOFO}II'E)JI eHUA 1 bubmmorera [TOK
p Hv p i https://m.edsoo.ru/00adb33c
Ba)KHEHIIINX BEIIECTB
33 YenoBek B MUPE BEILIECTB U MAaTEPHUAIIOB 1 bubmmorexa LHOK
p B P https://m.edsoo.ru/00ad9cb2
bu6mmorexa [IOK
34 XUMHUA U 310POBbE YeIOBEKa 1
7P hitps:/m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumust, 11 xmace/ TI'abpuensn O.C., OctpoymoB W.I'., Cnagkop C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
Xumust, 10 xmacc/ TIabpuensn O.C., OctpoymoB W.I'., Cnagkop C.A.,

AxkmmonepHoe obuiectBo «M3narenbctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Meroanueckoe nocobue k yueOnukam O. C. INaOpuensna «Xumus. bazobrit
ypoBenb». 10—-11 kmaccwl/ / O. C. I'abpuensan, C. A. CnaakoB., AKIIMOHEPHOE

obmectBo «M3narensctBo «IIpocBeiienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://gogov.ru/login/fgis-myschool
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