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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DPOII  COO), mnpencraBieHHblx B DeaepanibHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBarenbHbIE TPOTPaAaMMBbI, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUS
Bocnutanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KoOHUenTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€NieH, COJEp)KaHUsl, PE3YJbTaTOB OOY4YEHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTalloM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpPhl 4YENIOBEKa, a TaKXKe€ JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U MIPUPOIHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
ydeOHOro nmnpeaMera «XuMHs», COJEp)KaHHE U TMOCTPOEHHUE KOTOPOTo
oTpesieieHbl B MPOrpaMMe M0 XUMHUU € YYETOM Crenu(UKd HayKH XUMHUH, e€
3HAYCHUS B TIO3HAHUU NIPUPOBI U B MaTEPUATHLHOM KU3HH OOIIECTBA, a TAKKE C
ya€TOM OOImMMX TIele ¥ TMPUHINIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero ooOmiero obpasoBanusi B Poccuiickoii
denepauum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B
COBPEMEHHOW IMBWJIM3AlIMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAyYHOTO  MBIIUIEHUS, B CO3JaHUE ILIEJIOCTHOTO MpEACTaBICHUS 00



OKPYXKAIOLIEM MHUpPE KaK O €IWMHCTBE MPUPOABI M YEIOBEKa, KOTOpPOE
dbopMupyeTcsT B XMMUUM HAa OCHOBE IIOHMMAaHHS BEUIECTBEHHOI'O COCTaBa
OKPY’KAIOLIEro MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEHUCTBYSI C APYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThIO MHUPOBOU KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCIELIHOTO TPpyAa M >KU3HM KaXKJI0ro uieHa oOmiectBa. CoBpeMEHHAs XHUMHMS
KaK HayKa CO3MJATelIbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAampaBicHa Ha
pelieHrne Ta00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOW, MUIIEBOM, 3KOJOTMYECKON Oe30macHOCTH U
OXpaHbI 3I0POBBSI.

B cootBeTcTBUMM C OOIIMMH LEISIMHU M MNPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIif
YPOBEHb M3YUYEHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO
HOJATOTOBKY  OOy4aroluxcs,  HEOOXOIMMyH0 UM A BbIpaOOTKH
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JAacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBmnsiroliuMy - ipeaMeTa  «XUMHsD> SBISIFOTCS  0a30BbIE  KYpChl —
«Oprannueckas xumus» u «OOIas U HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKH:
CUCTEMa 3HAHUI MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opMupoBaHue JaHHOW CUCTEMBbI 3HAHUI MPU
U3y4YEHUU TpeaMera oO0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIeCTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUH XUMUH.

Crpykrtypa conepxanusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuyeckas XuMus» cHOpMUpOBaHA B MPOrpamMMme MO XMMHUHU HA OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUH Ha  ONpeAENIEHHBIX
TEOPETUYECKUX YPOBHsiX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHN, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
npelcTaBiIeHU O cTpoeHuu BemecTB. CBelneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3sBUTMM — OT YIJIEBOJOPOAOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckoil XuMHUHU
NOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI TEPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON peaKiIH.

[lon HOBBIM YIJIOM 3peHUSI B TpeaMeTe «XuMHus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsi M3YyUYEHHBI HAa YpOBHE OCHOBHOTO OOIIETr0 0OO0pa30BaHUs
TEOpETUYECKU MaTepuanl U (HaKTOJOTUYECKUE CBEICHMS O BEIIECTBAX U
xumudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01ast 1 Heopranmueckas
XUMHS» O0Yy4aronIuMcsl MPeIOoCTaBIsIeTC BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX UM  METOAOJOTHYEeCKHX
MO3UINH, TITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIIUNA HTOrO 3aKOHA —
oT o0o0MIaromel 10 OOBICHSIONMECH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHM O BaKHEMIIMX BEIECTBAX, HX COCTaBe,
CTPOCHHH, CBOMCTBAaX M MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMHU COJICPXKAaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN U
NPUKIIAJHONW XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAaHHUIO B3aMMOCBSI3U
XUMUU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIBLHOM U
MPAKTUYECKON JEeSTENIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K TpOIECCYy TBOpYECTBAa B OOJACTH TEOPHUH W MPAKTUYECKUX MPHIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIUBaTh WHGOPMAIMI0O M TPHUMEHATH €€ JUIsi TOMOJHEHHUS 3HaHWH,
pelleHrsT WHTEIUICKTYalbHBIX M OKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKIX
3amad. B menom coxaepikanue ydeOHOTO mpeameTa «XUMHs JTaHHOTO YPOBHS
U3Y4YCHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHE Yy  OOyHarOIIMXCS
MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHUMAaHUs (PUiIocohCKUX UAEH, TaKUX Kak:
MaTepUaabHOEC EAUHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (haKTaMH B TEOPETHUECCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMUHU
B pEHICHUH OHKOJOTHYECKUX TIpoOJieM, a Takke mpobjeM cOepexeHUs
OHEPTeTUUECKUX PECypCOB, CBHIpbs, CO3/aHUS HOBBIX TEXHOJOTHH U
MaTepuasoB.

B mmane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS W COLMAIU3AIHH
oOy4aroluxcsi TPUHATbIE TPOrpaMMO MO XHMMHUHU TMOAXOJbI K OIpeaeTICHUI0
CONIEp)KaHUsI W TIOCTPOSHUS TpeaMeTa MpeayCMaTpUBAaOT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM, HMEIOMMX O0a30BO€ 3HAYEHUE ISt
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTkn  wH(MOpMAIUK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



PAKTUYECKON U HCCIIEOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMUM KaKk Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oO0mero oOpa3oBaHus, MOpH
OTpEJEICHUN COACPKATEIBHOM XapaKTEPUCTUKU IIeJIe M3ydeHHUs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO MPHU3HAETCS
(dopMupOBaHHE OCHOB XHMHUYECKOM HayKd Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHS TaKOH
NOAXOJ K OIPENENCHUI0 LeJed W3y4EeHMs] IpeaMeTa SBISETCS BIIOJIHE
ONPaBIAHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUsSI TJIABHBIMU LIEJIAMH M3Y4YEHHS MpEeAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIIIOUEBbIe TMOHATHS, (YyHIAMEHTAJIbHbIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHMMaHUE
CYIIHOCTH JIOCTYHHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS,

e (dopmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAAX
MO3HAHUS BEHIECTB M XHUMHUYECKUX pPEaKUuid, HEOOXOAMMBIX Jis
NpUOOpPETEHUs YMEHUW OPUEHTUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOAEHUEM U OOBSICHEHHMEM  XMMHUYECKOIO0  AKCIIEPUMEHTA,
cOOJIF0ICHUEM TMPaBWI 0€30MacCHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsiny ¢ 3TuM, conepkaTellbHAas XapaKTEpUCTUKA Lened W 3aj1ad
U3Y4YEHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHCTEME CpPEJHEro o0OIIero
oOpazoBanusi. CerojHsi B MpenolaBaHu XUMUU B OOJIbILIEH CTENEHU OTAAETCS
OpEeANnoOYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHON
OpraHW3alliM, BIAJCIONMIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMU aKTUBHOTO MOJYYEHUs 3HAHUN
U IPUMEHEHUS UX B pEabHOM KU3HM JIJIsl pEIlIeHUs MPAKTUYECKHUX 3a/1ay.

B cBsI3u ¢ 3TUM npuU U3Yy4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaYeHHUe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



amanrtanys oOydJalmuXcsl K YCIOBHSAM JUHAMUYHO Pa3BUBAOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIICKTYyallbHO PAa3BUTONW JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe Yy OOYYarOIIMXCS KIIIOYCBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIN), MMEIOMINX YHHMBEpPCAIbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OMbITa ACSITEIbHOCTH,
KOTOpas 3aHMMaeT BaKHOE MECTO B MO3HAHMM XMMHH, a TAKXKE JIJISI OIEHKH C
MO3UIMKA JKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIHUSHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITEIbBHO TPHOOPETATh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KHU3HEHHBIMU TOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Y4YyeOHOW U  HAYYHO-TIONMYJIAPHOHM HMHQPOpMalUd XHUMHYECKOIO
COJIepKaHus;

dbopMHupoBaHWEe W pa3BUTHE Yy OOYYAIOIIMUXCS aCCOIMAaTUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHWE Y OOydalmuxcsd YOSKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJU B PEIICHUM TIIO0ATBHBIX MPOOIIeM
paloHaIbHOIO MPUPOAOIIOJIb30BAHNUS, TOTIOJHEHHS IHEPIETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOIIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
MPUOOPETEHHST OMbITA HWCIIOJIB30BAHUS TOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOr0 ypOBHS BXOAWT B COCTaB TMpeaMeTHOW obOmactu «EcTtecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OOmiee uMcno 4yacoB, OTBEACHHBIX ISl M3Yy4YEHHUS XUMHHU, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NOJIYYCHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJOXEHHS. CTPYKTypHBIE
(opMyJibl OpraHn4YecKux BelecTB. ['omosorusi, nzomepus. XuMudeckas CBS3b
B OPraHUYECKHUX COECIMHEHUSX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenre 0  KilaccU(UKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TPUBUAIbHBIC
Ha3BaHUs BAKHEUIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepuaiaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONKCAHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMellleHHs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI pAl. DTUJIIEH U MPONUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUSA, TATOTEHUPOBAHUSA, TUIpaTallid, OKHCICHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOICTBA (peaxums MOJIMMEPU3aIUN). [Tony4yeHue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU pH/I.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctas, ctpoeHue, GU3NUECKUE U XMMUYECKHE CBOMCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, usuyeckue u Xumuueckue ceoucmea (peaxyuu
2aN102eHUPOBAHUST U HUMPOBAHUS), NOJYYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. |'eHeTHYeCcKass CBA3b MEXKIY YIVIEBOAOPOJAAMH, IMPUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpyuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), nmuponu3. [IpomykTbl
nepepaboTku HedTH, WX TNPUMEHEHHE B MPOMBIIUICHHOCTH M B OBITY.
KameHHbIii yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Hedbts» u  «Yroab», MOACIUPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
JTUJICHA U U3yYEHUE €TO CBOUCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BELIECTBA WM MPOAYKTAa PEAKIHMHU 110 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIM IPOIYKTOB
peaKIum).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON: CTPOEHUE,
¢u3nueckue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHUE), MpUMEHEHHEe. BoaopoaHbie CBA3UM MEXIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJUlaMH, KaUeCTBEHHAsl peaklMsi HAa MHOTOaTOMHbIE CIUpThI). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpnerupl U kemowsi. DopManpaerui, aleTadbIETHA: CTPOCHHE,
du3nueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIEC PEAKLINN), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasi KUCJIOThI: CTPOEHUE, (U3HUECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
olOmme [ Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npuMeHeHue. CTeapruHOBask U OJIEMHOBAsI KACIIOThI KAK MTPEACTABUTENH BBICIINX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE JIEUCTBUE.

Crnoxubie >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. IlpumeHnenue KHUPOB.
buonornueckas posip KUpPOB.

VYrneBoapl: cocraB, KiaccupuKkauus —yrieBogoB (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMNA  MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
runpokcunom meau(ll), okucnenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPUPOJIE, IPUMEHEHUE,
ouonoruueckas poib. @otocunTte3. pykTo3a Kak U30MEP IIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
Heurono3bl.  PU3HUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THUAPOJIH3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeeHNE, HAOIIOACHUE U ONKCAaHUE JEMOHCTPAMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUH OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
runpokcunoM wmeau(ll)), anpaernoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u rumpoxcumom memnu(ll), B3aumojeicTBUE Kpaxmaya C
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM IPOJIYKTAa PEAKIUH I10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun).

A3oTrcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHblE  OpPraHUYECKUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TJIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUACTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. lepBuynas,
BTOpUYHASI U TPETHYHAsI CTPYKTypa OeNkoB. XMMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DOKcnepruMeHTaIbHbIE METOAbl U3YyYEHHUs BEIIECTB U UX MPEBPAIlCHMIA:
HAOJIIOICHUE U OINMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HArpeBaHUU, [IBETHBIE pEaKIMU OEIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMMA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJMMEPU3ALUHU, CPEAHSA
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TTOJIMKOHICHCALINS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHME C o00pa3llaMM MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy49yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYCHUH OPraHUYECKOU
xumud B 10 Kimacce OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX
€CTECTBCHHO-HAYYHBIX [OHATUN, TaK W IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIW3, CUHTE3, Kiaccuukaius, NepUOAUYHOCTD,
HaOJII0/IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: Marepus, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, MKHUPHI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoyorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PAlMOHAIBHOIO ITUTAHMA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IPENApPaThl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYeCKUe YPOBHH, MIOAYPOBHU. ATOMHbIE OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacmpeielieHHs dJISKTPOHOB 10 OPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIHS aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBONCTB XMMHUYECKUX 3JIEMEHTOB W 0Opa3yeMbIX WMHU TPOCTBIX U CIOKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(KoBayieHTHAsl HEMOJSpHAs U MOJIAPHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHud.  Homenkmnatypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kriaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYECKON U OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONINE Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruaius. CuibHbIE M Cia0ble DJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
nemoHcTpanus tadbsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUNIECKUAX PEIIETOK, HAOTI0ICHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpPEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKIINN.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUS «MaccoBas
JTOJISL BEILIECTBAY.

Heopranuyeckasi xumms

Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux 3nemeHToB JI. V1. MenpaeneeBa 1 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJOr€HOB, CEPBI, a30Ta,
docdhopa, yriepoga M KpEeMHHS) MU HUX  COCAUWHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuioB B Ilepnoandeckoi cucrteMe XMMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
000s1049eK aTOMOB MeTajuioB. O01Me puznueckrue cBoicTBa MeTaioB. CIUIaBsl
METAJIOB. DJIEKTPOXUMUYECKUN psii HATIPSHKEHUI METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/IOB (HATPUH, KUK, KalbLHM,
MarHuiu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO61ue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIUU «MeTalljibl U CIUIaBbl», 00OpPa3lloB HEMETAIIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOACHCTBHE THAPOKCHAA  ATIOMHUHHUSA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC PpEAKIUM Ha KaTHUOHBI
METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BeniecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, MAcce WM O00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuy€Tsl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U )KH3Hb

Ponb xumum B 0GecrieueHNH SKOJIOTHIECKOM, SJHEPIECTHICCKON B TTUIIICBOM
0€30MacHOCTH, PA3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKITUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBek B MHpE BEIIECTB U MATEPUAIOB: BAXKHEUIIUE CTPOUTEIIBHBIE
MaTepuasibl, KOHCTPYKLIMOHHBIE MaTepHaslbl, KpacKH, CTEKJIO, KepaMHKa,
MaTtepuabl ISl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI M 3J0pPOBbE YEJIOBEKA: IPABHUIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuja OE30MACHOIO HCIIOJIb30BAaHUS NpernapaToB OBITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOwWeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUN, TaK U MOHITHUH, SIBISIOMIMXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHITHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(puKaluus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

@uznka: marepus, 3HEpPrus, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
MOH, HW30TOI, paJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJuTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHUaJIOB, CEJIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTUUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHSA IIPOI'PAMMDLI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOy4JaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayuHo-meTonuyeckol OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa « XUMUsD Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIEITOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJealaMl POCCUHUCKOIO IPaKIaHCKOTO OOIIeCTBa, MPUHSITHIMU B
oOllecTBE HOPMaMu U IpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU IPOLIEcCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4Jaronuxcst o peaau3aliui TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaxaaHCcKOro BOCIMTAHUS .



OCO3HaHMsSI  OOYYalOIIMMHUCSA CBOMX  KOHCTUTYIIMOHHBIX TpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HEATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUH YUE€OHBIX M MO3HABATEIbHBIX 3a/1a4, BHITIOJIHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LHEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX 3KCIIEPUMEHTAIbHBIX ITOHCKOB,
MIOCTOSSHHOTO TPyJa YYEHBIX U TPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCICAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTE€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHMUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAHUS IEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFOICHUS TpaBwil 0€30MacHOTO OOpallleHUs C BEIIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH,

MMOHMMAHUSl [IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAaHMSI  TOCHEJACTBUM U HENPUATHS  BPEAHBIX  MPUBBIUEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacCTHE B PpELICHHH MPAKTUYECKUX 3a/1ad
COIIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3inyHOro poja, B
TOM YHCJIE HA OCHOBE PUMEHEHHUSI IPEAMETHBIX 3HAHUMN M0 XUMUU;

YBaXEHU K Tpyay, JIOOAM TpyJa U pe3yabTaraM TpPYAOBOU
NEATEINBHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPDY WHJMBUIYaJbHOU TpPaeKTOPUU
oOpazoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMYECKHU 1LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUsS TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJeM, BIUSHHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUsI HEOOXOIMMOCTH HCHOJIb30BAaHUS JIOCTHKEHUN XUMHUHU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKUE
NOCJIEICTBUSA NMPEINPUHUMAEMBIX IEMCTBUN U NMPEIOTBPALIATh UX;

HaJIW4YMs ~ Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOU
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
NPAaKTHKE, CHOCOOHOCTM M YMEHMS aKTUBHO IPOTUBOCTOSATH HJICOJIOTUN
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(opMUPOBAHNHN PALMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LEJIOCTHOTO
IPEeCTaBICHUs 00 OKPYXaIOlEeM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH [IJII  COBPEMEHHOMN
UMBWIN3aIUHA: B €€ T'yMaHUCTUYECKON HANPABIECHHOCTH W BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEePUATBHOW KYJIBTYpPHI, PEIICHUU TJIOOATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTHM  MEIUIIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAHUS JUIsl aHaIW3a M OOBSICHEHUS SBICHUUN
OKPYKAIOLIEr0 MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHS [€1aTh
000CHOBaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAY4YHBIX (DAaKTOB U MMEIOIINXCS
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh XUMUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpPECa K  OCOOCHHOCTSAM  Tpyla B  pasluyHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI YUEOHOro mpenMera «XuMHs»
Ha YPOBHE CpeJIHEro oOuiero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHUPOBAHMUS ~ MHUPOBO33PEHHUSI  OOYYAIOLIUXCS
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE MTOHSATHS,
OTpaXXarolllie IeJIOCTHOCTh HAay4YHON KapTUHBI MUpAa U CIEUU(PUKY METOJO0B
MO3HAHHS, MCIOJBb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPIrus, SIBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (hakT, NMPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIE yueOHbIe NENUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHUBHbIE, DPETyJSATUBHBIE), oOecreuynBaionye (QopMUpOBaHUE
(YHKUHMOHATBHOM IPAMOTHOCTH M COLIMATILHOM KOMITETEHLIUH 00YyYarouXCsl;

CIIOCOOHOCTB oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHbIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIbHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T1O3HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBjiageHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  T03HABATEJILHBIMU
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OopMyJIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENH JEATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX
JTOCTH)KCHUS, COOTHOCUTH PE3yJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEIISIMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIEC MPU3HAKU MOHSATUNA U yCTaHABIMBAaTh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JJI1 O0BSICHEHUS OTACIIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pUKAIMKA BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOHTH JIOTHYCCKHE PACCYXKICHHUS (MHIYKTUBHBIC, ICAyKTHUBHBIC, II0
aQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHSI B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJICNIM, NpPeoOpa3oBBIBaTh  MOJCIBHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHUYECKOW pEaKUMH — TMPU PEHICHUU YYEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPECTABICHUS IS BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HaYyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

dbopMmynupoBaTh €M W 33Jadyd  WCCIEOBAHUS, HCIOJIh30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIIBHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOIIOJaTh 3a



XOJOM  IIpoliecca, CaMOCTOSITENbHO IPOTHO3MPOBaTh €ro  pe3ysbTar,
(GopMynupoBaTb 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEIOBATENIbCKOM U MPOEKTHOM
JESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3Iu4HbIX
METO/0B IMO3HAHMUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATbCS B pPAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYJIApHasl JIMTEpaTypa XUMHUYECKOTO COJAEpXkaHHs, CIPaBOYHBbIE MOCOOWS,
pecypcbl MHTepHETa), aHAIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHYECKH  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(opMyIUpPOBATH 3aPOCHl U IPUMEHATH Pa3IMUHbIE METOAbI IPU ITOUCKE U
orOope wuHpoOpManuK, HEOOXOAMMOM JJii BBIIOJHEHUS YYEeOHBIX 3a1ay
OIPENICIIEHHOTO TUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
nHpopmanuu (cxembl, rpaduKku, TUarpaMMbl, TAOIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBa MpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIaTypYy;

UCIIOJIb30BaTh W MPEeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOH TEeMbl B XOJ€ IUaliora
W/WIM TUCKYCCUH, BBICKa3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEATIOKEHUS
OTHOCUTEJILHO BBINOJIHEHUS MPEIJIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIMIOJJHEHUH XUMHUYECKOrO SKCIIEPUMEHTa, MpaKkTUYecKod paboThl 10
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIM3allui y4eOHOTO MPOEKTa U
(GbopMyIHpOBaTHh BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMSI MO3UIIMH B X0J1€ 00CYXICHUS 1 00MEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpeneNsiss €€ LEeNM W 3aJadd, KOHTPOJMPOBAaTbH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEWCTBHM IpHU
BBITIOJTHEHUH YYE€OHBIX M HCCIENIOBATEIbCKUX 3a]a4, BbIOMpaTh Hauboiiee
3¢ (deKTUBHBIA CcOCO0 UX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIATH  CaMOKOHTPOJIb  CBOE€M  JACATCIBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUM O XUMHUYECKOW COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUM
NpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW ISl PEIICHUS MPAKTHYECKHUX
3alad U DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0pPOBBIO U
IIPUPOJTHOM CpEIIE;

BIIQZICHUE CHCTEMOH XWMHYECKUX 3HAHWHM, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATAIOIINAE TIOHATHS (XUMUYECKHHA DJIEMEHT, aTOM, JJICKTPOHHAs
o0omoyka aTroma, MOJIEKYyJia, BaJICHTHOCTh, JJICKTPOOTPUIIATCIHLHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaIIEHHAs),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIJIEPOIHBINA  CKEJeT,
GyHKIIMOHAMBHAS TPyNIa, paJuKan, H30MEpHsl, U30MEPhl, TOMOJOTHUYCCKUN
pSAI, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA M a30TCOMASpKAIINE COCAUHEHUS,
MOHOMED, TIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCUHEHN);
TEOPUU M 3aKOHBI (TEOpUs CTPOSHUS OpraHnueckux BemiecTB A. M. Bytnepoga,
3aKOH COXPAHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUMA S3BIK
XUMUHU; MHPOBO33PECHUYCCKHE 3HAHUWSA, JICKAIINe B OCHOBE ITOHMMaHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBIICHUH, (PaKTOIOTHICCKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCTOJIb30BAHHUH
BOKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YeII0BEKa;



c(OpPMUPOBAHHOCTh YMEHUI BBISIBISTh XapaKTEpHbIE NMPU3HAKU MOHSTUH,
YCTAaHABJIMBATh MX B3aMMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE IOHATHSA
IIPU OMKUCAHUH COCTaBa, CTPOEHUS U MPEBPAILCHUIN OPraHUYECKUX COETHMHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
(GopMysl OpPraHMYECKHMX BELIECTB M YpPAaBHEHHUN XHUMHUYECKUX peakUuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHUIO K OIPEACIEHHOMY
KJaccy/rpynmne coeAMHEHUN (YIJIeBOAOPOJbl, KUCIOPOJ M a30TCOAEpIKalIue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHUSA IO
cucrtematnyeckoi HomeHknatype (IUPAC), a Takke npUBOJIUTH TPUBUAIBHBIE
Ha3BaHUS OTIEJbHBIX OPTaHUYECKUX BEILECTB (3TUJICH, MPONMUJICH, all€TUJIEH,
STUJIEHTJIMKOJb, TIMLIEPUH, PEHOI, POopMalbIEru/l, aleTalbJeI U/, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTA, OJICMHOBAas KHCJIOTa, CTEApUHOBAsl KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIKH);

c()OPMUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHUS HPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. byrtiepoBa misi OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAaHEHUS MacChl
BELIECTB;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XUMUYECKUE CBOMCTBA TUIWYHBIX MPEACTABUTENECH PA3IUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H3051, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJIb,
IIIMLEpHH, (EHOJ, alleTalbAeTHa, MypaBblHasl U YKCyCHasl KUCJIOTHI, TJIIOK03a,
Kpaxmaji,  LeJUIIJIO3a, AaMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYII,;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTEepHU30BaTh MCTOYHUKHU
YIIAEBOIOPOAHOTO ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCIEHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEILECTB UJIM MPOAYKTOB PEAKIUN);



c(OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MIO3HAHUS, UCIIONb3YEMBIX B XUMHUH IIPU U3YUCHUH BEILECTB
U XMUMHYECKUX  SBJIICHMA  (HAOJIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
OPUHATUSA PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BELIECTBAMU U UX IIPUMEHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIONATh  MpaBuja  TMOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IJIAHUPOBaTb M BBINOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypaluss OENKOB NpH HAarpeBaHWU, LIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUHU C IpaBUJIAMU TEXHUKHU O€30MaCHOCTH MpHU
oOpallleHuu ¢ BEUIECTBAaMHM M JIaDOpaTOPHBIM OOOPYJOBAHHUEM, IPEACTABIAThH
pe3ynbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaUIO, TMOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
11€J1IeCO00PAa3HOr0 MOBEACHUS B OBITY M TPYNOBOM JEATENBHOCTH B HENSIX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax crnocoObl
YMEHBUIEHUS U NPEIOTBPAIICHHUS MX BPEIHOTO BO3JEHCTBHS HA OPraHU3M
YEJIOBEKa;

U1 00YYaroIMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUSl BEIECTB U
XUMHUYECKHUX SIBJICHUI;

JUIA CIENbIX W CIa0OBUAAIIMX OOYy4YaloIIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI.  bpaitna npns  3amucu
XUMUYECKUX HOpMyII.

11 KITACC



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MHUpPA, POJM XUMHUHU B [O3HAHWUU SIBIICHUU
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIICHUs MPAKTUYECKHX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, pP-, d-
AJNIEKTPOHHBIE OpPOUTAIU aTOMOB, MOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJIEHTHAs, UOHHAs, METaJUTMYECKasi, BOJOPOIHAS ), KPUCTATUIMYECKAsI
pelETKa, TUIBl XUMUYECKUX PEAKINI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS. IUCCOLMAUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MAcCChl BEILECTB, 3aKOH COXPAHECHHS M TMPEBpaIlCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE NOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YEHHUU U OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIINX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JIEATCIBHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISTH XapaKTEPHbIE MIPU3HAKU TTOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MPU OMUMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY IS
coctaBieHusi GOpMyd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cucrematniyeckyro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HeTaII€Has U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHUCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJIMYecKas, BOJOPOJHAas) B
COCMHEHUSX, TUM KPUCTALIMYECKOM PpEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, MOHHAs, METATTUYECKAs ), XapaKTep CPeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUMN;



c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHMYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHEHHI (MPOCThIE€ BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIE THAPOKCHUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOJUYECKOTO 3aKOHA
H. W. MenzgeneeBa W JAEMOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEPH30BaTh AIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aementoB JI. M. MenneneeBa, UCHonb3ysl MOHATHS «s-, P-, d-
AJIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHUMHUYECKHX JJEMEHTOB U HUX
COEAMHEHNH MO Iepuoaam U rpynnam llepuonnueckon cHCTEMBI XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUHN XapaKTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PA3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETUUECKOW CBSI3U MEXYy HEOPTraHUYECKUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DULIPOBATh XUMUYECKUE PEAKIIMU 110
Pa3IMYHBIM MPU3HAKaM (YHUCIY M COCTaBy PEarupyroluX BELIECTB, TEIUIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKHUCIICHUS 2JIEMEHTOB, 00OpPaTUMOCTH
peaKIlMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHSI PEAKIUI pa3IMYHbIX
TUIOB, TIOJHBbIE M COKpAUIEHHbIE YpaBHEHUS pEaKIMid HOHHOTO OOMeEHa,
YUHUTBIBasl yCJIOBUS, TPU KOTOPBIX 3TU PEAKLIMH UAYT JO KOHIA;

c(OPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  IyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAxX
HEOPraHWYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUMA TOCPEJACTBOM COCTABIEHUS BJIEKTPOHHOIO
OanaHca ATUX PEaKIINi;

c(hOPMHUPOBAHHOCTh  YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (PAKTOPOB; XapakTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUI
Jle lllaTense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallre B OCHOBE MPOMBIIUIEHHOTO MMOJTYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a



TaKk)ke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUKUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MaccOBas J10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
Opy XUMHUYECKHX PEaKIUsAX, Macchl BeIIeCTBA WU O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIM O0O0bEMY OJIHOTO U3
YYacTBYIOIINX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakinuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILECHHS U COXPAHEHUS SHEPTHH;

chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCyn0H M J1abopaTOpHBIM OOOpYIOBaHUEM, a TAaKKE IpaBHUIIa
oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIIEPUMEHT (pa3ioKeHHE NEPOKCHA BOJIOPOIA B IPUCYTCTBUU KaTaIn3aTopa,
ONpENEICHUE Cpelbl PAcCTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
pEeaKlMM, peaklud HMOHHOro OOMEHa, KAYeCTBEHHbIE pEeakluuu Ha cyib(art-,
KapOoHaT- M  XJOPUI-aHHUOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMaM «Meramub»y u  «Hemeramis») B
COOTBETCTBUM C IMpaBWJIAMH TEXHMKH O€30MacHOCTH NpuU OOpallleHuu C
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (OpME 3aluCH YPaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITHUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YyJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBa MacCOBOM
KOMMYHHKAIU, UHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  HKOJOTUYECKHU
1eJIECO00PAa3HOr0 MOBEACHUS B OBITY U TPYAOBOH [EATENbHOCTH B IIEJIAX
COXPAHEHUsSI CBOETrO 370POBbS M OKPYKArOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMACHOCTh BO3JCMCTBHMSI Ha KHUBBIE OPTraHU3MbI OMNPEICIEHHBIX BEILECTB,
noHumasi cmbica nokazatens I[IJIK, mMoscHAT, Ha mnpuMepax CHOCOOBI
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BeKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUN;



JUISL CHENbIX W CIA0OBUASIIMX OOYYalOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpailns nna  3anucu
XUMUYIECKUX (OPMYIL.
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[IpenMer opraHnyecKoil XUMHUHU.
OcHOBHBIE TOJIOKEHUSI TEOPUH

1 bub opP
XUMHUYECKOTO CTPOCHHS OPTaHUYECKUX 03.09.2024 nommorexa L
BemectB A.M.bytneposa.
N3ometpust. 3HaueHue TeOpUH
XUMHUYECKOTo cTpoeHUsl. OCHOBHbBIE 1 07.09.2024 bubnmnoreka LHIOP
HaIpaBIICHUS €€ Pa3BUTHSL.
QHCKTPOHHaﬂ MPUPOJIa XUMUUYECKUX 1 BuGmiorexa LIOP
CBSI3€H B OPraHMYECKUX COECTUHEHUSIX. 10.09.2024
Knaccudukanus oprannueckux

1 bub. opP
COEIMHEHNH 14.09.2024 nomotexa Il
A . 1 b P

nkaHbl. CTpoeHe,HOMEHKIaTypa 17.09.2024 n6auoreka 11O

OuU3NYECKNE U XUMUYECKUE CBOMCTBA

1 bu6 oP
AKaHOB 21.00.2024 >rOmoTexall
[Tonyyenue u npUMEHEHUE AIIKAaHOB 1 94.09.2024 bu6nuoreka [IOP
Pemenwne 3a1a4 Ha HaXOXK/ICHUE

1 bub. opP
MOJIEKYJISIPHOM (popMyIibl ra3000pa3HOro 28.09.2024 nommotexa L




10

YTIeBOI0poAaa 1o macce (00bemy)
MIPOYKTOB CTOPaHHUSI.

[uxnomapadunsl. Ix crpoeHue.
Haxoxzaenue B mpupoe, 3Ha4eHHE.

[IpakTuyeckas pabora Nel.
KauecTBeHHOE ompezieiieHue yriepoa,
BOJIOPO/Ia U XJIOPA B OPraHUYECKHX
BEI[CCTBAX.

01.10.2024

05.10.2024

bu6nuoreka LIOP

bubmuorexa [IOP

11

[ToBTOpenue u 00o0IIeHNEe MaTepraia
TeMbl: "AnkaHbl".

08.10.2024

bu6bnuoreka LIOP

12

13

14

KonTponbnas padora Nel no teme
"AnkaHbr"

Crtpoenue ankeHoB. ['omonoru u
U30MepbI aIKeHOB. M3omepus
:YIJIEpOJHOMN LIENH, MOJ0KEHUS CBSI3H,
L[1C-, TPAHC- U30METPHUSI.

CaolicTBa, OIy4YeHUE U IPUMEHEHNE
ankeHoB. [IpaBuno MopkOBHUKOBA.

12.10.2024

15.10.2024

19.10.2024

bubnuoreka LIOP

bu6nuoteka LIOP

bu6nuoteka LIOP

15

16

17

[IpakTuueckas padora Ne2. [Tonydyenue
STHJIEHA U U3yYEHHUE €r0 CBOICTB.
Ankanuensl. CTpoeHHE, CBOWCTBA,
npuMeHeHue. [IpupoaHbIil Kaydyk.

Ankunbl. CTpoeHue aluTUIICHa.
I'omonoru u uzomepsl. Homenkiarypa.
CBoiicTBa alleTHIIEHA U €ro IPUMEHEHHE.

22.10.2024

26.10.2024

05.11.2024

bu6mmoteka 1IOP

bu6nuoteka LIOP

bubnuoteka LIOP

18

[ToBTOpeHme 1 0000IIEHNE MaTEepHalIa 1Mo

but6mmoreka [IOP




19

20

teme: "HenpepbiBHbIE yri1€eBOJOPOIBI"

DNEKTPOHHOE U MIPOCTPAHCTBEHHOE
cTpoenue 0enzona. Mzomerpus u
HOMEHKJIaTypa TOMOJIOTOB OEeH30171a.

duznyeckre 1 XMMHUUECKHE CBOMCTBA
OeH3071a U ero romMojaoros. Oco0eHHOCTH
XAMHYECKHUX CBOMCTB T'OMOJIOTOB
OeH30J1a Ha IPUMEPE TOIYyOJIa.

09.11.2024

12.11.2024

16.11.2024

bu6nuoreka LIOP

bubmuorexa [IOP

21

[lonydyeHnue u npuMeHeHue OEH301a U ero
TOMOJIOTOB.

19.11.2024

bu6bnuoreka LIOP

22

23

I'enernueckas CBSI3b apOMAaTUYECKUX
YIJIEBOJOPOJOB C IPYTUMH KJ1acCaMHu
YIJIEBOJIOPOJOB

Ypok-kondepenuus. [Ipupoansrii u
MOTYTHBIE HE(TSIHBIE ra3bl, UX COCTaB U
ucnosb3oBanue. Hepts u
HedrenpoaykTsl. [leperonka HedTu.
Kpexkunr nedgtu. Kokcoxnmuueckoe
IIPOU3BOJICTBO.

23.11.2024

26.11.2024

bubnuoreka LIOP

bu6mmoteka 1IOP

24

25

26

Pemenue 3aa4 Ha onpeseneHue
MaccOBOM WM 00BEMHOM JTOJIM BBIXOA
MPOJYKTA PEAKIIUU OT TCOPETHICCKH
BO3MOKHOTO

IToBTOpenue u o0o0IIEHNEe MaTepuaa
TeMbl: "YriaeBogopoasl".
KonTponbnas padorta Ne2 o teme:
"Yrnesonopoast”

30.11.2024

03.12.2024

07.12.2024

but6mmoreka [IOP

bubnuoteka LIOP

bubnuoreka LIOP




27

28

29

30

CrpoeHne npeaenbHbIX 0JHOATOMHBIX
cnupToB. M3omMepust 1 HOMEHKIIATYpA.

CaoiicTBa MeTaHoJIa (3TaHOJA).
Bonoponnas cBsi3p. @uznonorndeckoe
JICHCTBHE CIIUPTOB HA OPTaHU3M
YeJI0BEKa.

[Tonyuenue criupros. [Ipumenenue.
Pemrenue 3a1au no XuMHYECKUM

YPaBHEHUSM IIPU YCIOBUH, YTO OJHO U3
pearupyomux BEIecTB JaHO B U30BITKE.

I'eneTnyeckas cBs3b MMpCaACIbHBIX
OJHOATOMHBIX CITMPTOB C
YrJIeBOAOpOAaMHu.

10.12.2024

14.12.2024

17.12.2024

21.12.2024

bubnuoreka LIOP

bu6nuoreka LIOP

bubmuorexa [IOP

bubmuorexa [IOP

31

MHOroaroMHsbI€ CIIUPTHI.
OTUIEHIIMKOIB, TaulepuH. CBOMCTBa,
IIPUMEHEHUE.

24.12.2024

bu6nuoreka LIOP

32

CrpoeHue, cBOWCTBA U IPUMEHEHUE
(denomna. BzaumHoe BIUsSIHUE aTOMOB B
MOJIEKYJIe Ha TIPUMepPe MOJIECKYITbI
¢denona. TokcuuHOCTh (heHOMA U ero
COCIMHECHUM.

28.12.2024

bu6mmoteka 11OP

33

Anpnernnsl. CTpoeHHE MOJIEKYIIbI
dbopmanbaeruaa. M3omepus u
HOMEHKJIATypa.

14.01.2025

but6mmoreka [IOP

34

35

CaoiicTBa anpaeru1os. [lonydyenue n
IIPUMEHEHNE.

AI_ICTOH - IPEACTAaBUTCIIb KCTOHOB.

18.01.2025

but6mmoreka [IOP

bubnuoteka LIOP




36

37

Crpoenue monexyisbl. [Ipumenenue.

OAHOOCHOBHBIE NPEETbHBIC
KapOOHOBBIE KUCIOTHI. CTpoeHHe
Mouiekyn. 3oMepust 1 HOMEHKIaTypa.

CBoiicTBa KapOOHOBBIX KHCIIOT.
[TonyueHue u mpuMeEHEHHE.

21.01.2025

25.01.2025

28.01.2025

bu6nuoreka LIOP

bu6nuoreka LIOP

38

Kpartkue cBenenus o HenpeaeabHbIX

KapOOHOBBIX KucioTax. ['eHeTnyeckas
CBS3b KApOOHOBBIX KHUCJIOT C IPYTUMHU
KJIACCAMH OPTaHUYECKUX COCAMHEHUMN.

01.02.2025

bubnuoreka LIOP

39

40

41

[IpakTuueckas padora Ne3. [lonydyenue u
CBOWCTBAa KapOOHOBBIX KHCIIOT.

[ToBTOpEeHME M 0000IIIEHNE MaTEpHalIa
teM: "CrupThl ¥ peHoNbI. ATBACTUIBI U
keToHbl. KapOoHOBBIE KUCITOTHI".

KonTponsnas padora Ne3 no temam:
"Kucnoponocoaepskamye opraHn4eckuie
COEUHEHUS "

04.02.2025

08.02.2025

11.02.2025

bu6nuoreka LIOP

bu6nuoreka LIOP

bubnuoteka LIOP

42

43

44

CrpoeHue 1 CBOWCTBA CIIOXKHBIX 3(hUPOB,
UX IIPUMEHEHUE.

Xupsl, UX CTpoeHHE, CBOICTBA U
MIpUMEHEHNE

[ToHsATHE O CUHTETUYECKUX MOIOIINX
cpenctBax. [IpaBuna 6e30macHoOro
oOpariieHust Co CpeICTBAMU OBITOBOM
XUMHUH.

15.02.2025

18.02.2025

22.02.2025

bu6mmoteka 1IOP

bu6nuoteka LIOP

bubnuoteka LIOP




45

VYTaeBopl, UX KIacCH(pHUKAINA,
HOMeHKJarypa. ['moko3a. Haxoxenue B
IIPUPO/IE, IOJTYYEHUE U IPUMEHEHNE
TJIFOKO3BI.

25.02.2025

bubnuoreka LIOP

46

47

Caxapo3sa, HaXOXJACHUE B IPUPOJIE.
CaolicTBa, NpUMEHEHHUE.

Kpaxwmar, ero crpoenue, XuMU4ecKue
CBOICTBa, IPUMEHEHHUE.

01.03.2025

04.03.2025

bubnuoreka LIOP

bubmuorexa [IOP

48

Lemmroo3a, €€ CTPOCHUE U XUMHYECKUE
CBONCTBA.

11.03.2025

bu6bnuoreka LIOP

49

[IpakTuueckas pabora Ne4. Pemienue
HKCIEPUMEHTAIBHBIX 33124 Ha
HOJTy4eHHE U PacO3HABaHNE
OpPTaHUYECKUX BEIIECTB.

15.03.2025

bubnuoreka LIOP

50

51

52

53

KonTtponbHast pabota Ne4 o reme
"VYrnesoas!"

Amusbl. CTpoeHUE U CBOIICTBA aMUHOB
MPEAENIBHOrO psia. AHWIMH Kak
MPEICTaBUTENb APOMATUYECKUX aMUHOB.
B3anmHoe BisiHUE aTOMOB B MOJIEKYJIE
Ha MPUMEPE MOJICKYJIbl AHUJINHA.
CaoiicTBa anunuHa. [Ipumenenue.

AMI/IHOKI/ICJ'IOTBI, HUX CTPOCHHUEC, NU3OMCPHL
M CBOMCTBA. AMHHOKHUCJIOTHI KaK
aM(I)OTepHLIe OpraHn4CeCKUC COCIUHCHU.

T'eHeTnueckas cBsI3b aMUHOKHCIIOT C
JPYTUMH KJIACCAMU OPTaHUYECKUX

18.03.2025

22.03.2025

01.04.2025

05.04.2025

bu6nuoteka LIOP

bu6nuoteka LIOP

bubnuoteka LIOP

bubnuoreka LIOP




54

55

coennHeHuN. Pemenne pac4€THbIX 3a1a4.

3auét o Temam: "CioxxHbIe YUPHI.
Kupsl. YrieBoasl. AMUHBI U
AMHUHOKHCIIOTEL."

benku - npupoansie nonmmepsl. Cocta
1 CTPOCHHE OCJIKOB.

08.04.2025

12.04.2025

bu6nuoreka LIOP

bu6nuoreka LIOP

56

57

58

59

CoiicTBa 6enkoB. [IpeBparnieHne 6eKoB
B OpraHu3Me. Y CIEXH B U3y4ECHHUH U
CUHTE3€ OEJIKOB.

XuMHs U 340pOBbE YelloBeKa. JIekapcTsa.
[Tpobnembl, CBSA3aHHBIE C TPUMEHEHUEM
JIEKAPCTBEHHBIX IIPENapaToB.

[Tonsatue 06 a3oTocoaepKaIUX
TETEPOLUKINYECKUX COCANHEHUAX.
IMupupun. Iuppon. [IupuMuarHOBEIE 1
ITYPUHOBBIE OCHOBAHUSI.

HYI(J'ICI/IHOBBIC KHUCJIIOTBI: COCTAaB,
CTPOCHHUC.

15.04.2025

19.04.2025

22.04.2025

26.04.2025

bubnuoreka LIOP

bub6nuoreka LIOP

bu6nuoteka LIOP

bu6nuoteka LIOP

60

61

62

O0600111eH1Ee U TOBTOPEHKE

KonrtponsHas pabora Ne5 o remam:
"Kucnoponoconepxamue u
a30TOCO/IEPKAIUE OPTaHUYECKUE
COCIMHEHUS "

Ilonstue o BBICOKOMOJICKYJIAPHBIX
COCIMHCHUAX, 3aBUCUMOCTD UX CBOICTB

29.04.2025

03.05.2025

06.05.2025

bu6mmoteka 1IOP

but6mmoreka [IOP

bubnuoteka LIOP




ot crpoenusi. Knaccuduxanus
iactMacc. OCHOBHBIE METOIbI CUHTE3a

MIOJTUMEPOB.
CuHTeTHYECKHE KaydyyKH U BOJIOKHA.
i 1 b P

63 CrtpoeHue, CBOWCTBA, IOTyYEHUE H 13.05.2025 nommotexa 11O
[IPUMCHEHHE.
[IpakTuueckas padora NoS5.

o4 Pacrio3naBanue miactMacc v BOJIOKOH. L 17.05.2025 bubmnorexa LOP
[ToBTOpenue u 0000IIEHNE TPOHICHHOTO

65 1 bub oP
MaTepHaa. 20.05.2025  Drommorexa Ll

66 Wrorosas KOHTpOJIf)HaSI paboTa 3a Bech 1 Bumorexa LIOP
KypC OpraHM4ecKOi XUMHUHU. 24.05.2025

67 XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH 1 BuGmmorexa [[OP
cpensl (Ypok-KOoH(epeHIus)

68 Peseps 1 bubnmoreka [IOP

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KITACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Kounrpoabusie IIpakTuueckue
n/n Bcero U3yYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
AtoMm. XuMnueckuii deMeHT. U30TOMEL.
1 1 bubmuorexa [IOP
[IpocThie U CIOXKHBIC BEIICCTBRA. 03.09.2024
3aKOH COXpaHEHUsI MaCChl BEIIECTB,
2 3aKOH COXPaHEHHUs M TIPEBpaICHUS 1 bubnuorexa [IOP
P bepp 05.09.2024
JHEPTUU B XUMUICCKUX PCAKITUSAX.
3aK0H MOCTOSIHCTBA COCTaBa BEILECTB.
3 BemecTBa MonekyIsipHOTO U 1 bubnuorexa [IOP
YP 10.09.2024
HEMOJICKYJISIPHOTO CTPOCHHS.
CTpoeHune dIEKTPOHHEBIX 000JI0UEK
4 p p 1 bu6nuoteka LIOP
aTOMOB XUMHUYECKUX SJIEMEHTOB. 12.09.2024
KopoTtkuii ¥ JUIMHHEIA BapHaHTEI
5 P P 1 bubnuoreka [IOP
TaOJINIBI XUMAYECKUX DIIEMEHTOB. 17.09.2024
[TostokeHME B TIEPHOIMIECKON CHCTEME
6 XUMHUYECKUX emeHToB J[. 1. 1 bubnuoreka [IOP
19.09.2024
Menneneena.
BaneutHocTh. BaneHTHEBIE
7 BO3MOHOCTH U pa3Mepbl aTOMOB 1 bubmuorexa [IOP
pasvep 24.09.2024
XUMHAYECKHUX IIEMEHTOB.
Brruncienus Macchl, KOJIMYECTBA
8 o . 1 bubmuoreka LIOP
BEIECTBA WIH 00bEMA 10 U3BECTHON 26.09.2024




Macce, KOJINYECTBY BEIIECTBA MIIH
00BEMY OJTHOTO M3 BCTYIUBIINX B
PEAKLUIO MM TOJTYYUBIIUXCS B
pe3yibTaTe peakuuu

Bunbel u MexaHu3Mbl 00pa3oBaHUs

bub. opP
o XUMHYECKOH CBS3H. 01.10.2024 nommorexa L
10 XapakTepuCTUKN XUMHYCCKOU CBSI3H. 03.10.2024 bubnmnoreka LHIOP
[IpocTpaHCcTBEHHOE CTPOCHUE MOJIEKYJT
11 HEOPraHUYECKUX U OPraHN4eCKUX 08.10.2024 bu6mmoreka LIOP
BEIIIECTB.
Turbl KPUCTATUIMIECKUX PEIIETOK U
12 bub. opP
CBOICTBA BEIIICCTB. 10.10.2024 nommorexa I
. P
13 ITprurHBI MHOTOOOpa3usl BEIIECTB 15.10.2024 bubnuoreka LHO
Brruucnenne maccel (KoaudecTBa
BEIIECTBA, 00BEMA) POIYKTa PEAKIIHH,
P
14 eciu I[J'I}I“GFO Elonyqunsi JlaH pf.CTBOp c 17.10.2024 bubnuoreka LHO
orpeIeIEHHON MaccoBOM j10J1eit
HCXO/IHOTO BEIIECTBA.
b P
15 JliucniepcHble pacTBOPHI 99 10.2024 no6nuoreka 11O
[IpakTuueckas pabora Nel.
i b P
16 HpHFOTOl?’HeHHe paCTB(ip0B C 3aJJaHHOM 94.10.2024 nommoteka 11O
MOJISIPHOM KOHYETparei.
17 KonrtponbHas padora Nel nmo remam bubmuoreka LIOP




"BaskHeHIIne XUMHUYECKHE TTOHATHS U
3akoHbl", "[lepuoanueckuit 3aKoH u
MepuoANYEecKasi CUCTEMa XUMHUYECKUX
anemenToB JI.M. MenaeneeBa Ha OCHOBE
YYEHHUS O CTPOECHUH aTOMOB",
"CtpoeHnue BemiecTBa'.

05.11.2024

AHanu3 KOHTPOJIbHOM pabOTHI.

18 CymHocTsb # Knaccpi(bm(auna 07.11.2024 bubnmoreka [IOP
XUMHYECKH PEaKIuil.
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

19 bub OoP
peakiuu 12.11.2024 nosmotexa Il
CKOpOCTh XMMHUYECKUX pEaKIuil. 3aKOH

20 bub opP
JEHCTBYIOIIUX Macc. 14.11.2024 nosmorexa 11

21 Karanu3 u xaTanuzatopsl. 10.11.2024 bubnmnoreka LHOP
[IpakTnueckast padora Ne2. Brnusuue

22 Pa3IMYHbIX U(l)aKTOpOB Ha CKOpPOCTh 91.11.2024 bubnmnoreka LHOP
XUMHYECKOHN peaKIlny.
XuMudecKkue cBoKCTBa a3oTa, pocopa

23 bub opP
U1 UX COeTUHEHUN 26.11.2024 nosmorexa 11
[Tpon3BOACTBO CEPHOM KUCIOTHI

24 b P
KOHTaKTHBIM CITIOCOOOM. 28.11.2024 nommorexa 1O
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
CuibHBIC U CITA0BIe AJIEKTPOJTUTHI.

25 Cpena BOJHBIX pacTBOPOB. 03.12.2024 bubnuorexa [IOP

Bomopoansrii nokazatens (pH)
pacTBopa.




DNEKTPOIUTUYECKAS AUCCOLUALIMS.
CunbHbIe U crabble AIEKTPOIHUTHI.

2 .
6 Cpena BOI[HIZIX pacTBOPOB 05.12.2024 bu6nuorexka LIOP
Bonopoansriii mokazarens (pH)
pacTBopa.
27 P .
€aKIM1 HOHHOTO OOMeHa 10.12.2024 bubnuorexa [IOP
['unponu3 opraHMuecKux u
28 bub P
HEOPraHUYECKHX COCAMHCHU. 12.12.2024 nomotexa O
O06o00mIeHre ¥ TOBTOPEHNE H3yYEHHOTO
29 bub P
Marepuasna. 17.12.2024 noamorexa O
HToroBast KOHTpOJIbHASI paboTa 1O TeMe
30 b P
"TeopeTndeckne OCHOBBI XUMUH'". 19.12.2024 nbamorexa [0
AHanu3 KOHTpOJbHOI paboTsl. O01mas
31 b P
XapaKTEpUCTUKA METAIIIOB. 24.12.2024 nommorexa LO
32 i .
XUMHYECKUE CBOMCTBA METAIIJIOB 26.12.2024 bubnuorexa [IOP
33 OOm1re crocoObl MOTyYSHHUS METAIUIOB. 14.01.2025 bubnmoreka [IOP
DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
34 b P
BelllecTs 16012025 Promorera O
[TonsiTHE O KOPPO3UH METAJIIOB.
35 bu6 OP
CriocoOsI 3alUThI OT KOPPO3HUHU. 21.01.2025 nommorexa L
MeTaJibl TJIaBHBIX TTOATPYIIIT
36 MEPUONIECKON CUCTEMBI XUMUYECKUX 93.01.2025 bubnuorexa [IOP

9JICMCHTOB.




37

Merasuisl TJIaBHBIX TOATPYIII
IIEPUOAUYECKON CUCTEMBI XMMUYECKUX
JJIEMEHTOB.

28.01.2025

bubnuoreka LIOP

38

39

40

MerTaibl TOOOYHBIX MOATPYII
MEPUOINYECKON CUCTEMbI XUMHUYECKUX
3JIEMEHTOB.

MerTajbl T000YHBIX MOATPYIIIL
HepHOHquCKOﬁ CHUCTEMbI XUMHNYCCKHUX
3JICMCHTOB.

OKCI/II[LI U THAPOKCHUAbI MCTAJIJIOB.

30.01.2025

04.02.2025

06.02.2025

bu6nuoreka LIOP

bubmuorexa [IOP

bubmuorexa [IOP

41

42

43

CrtaBel METAILIIOB

Pacu€tbl Mo XMMHYECKUM YpaBHEHUSAM,
CBSA3aHHBIE C MACCOBOM JI0JIEH BBIXO/IbI
MPOJIYKTa PEaKIMK OT TEOPETUUECKU
BO3MOKHOTO.

O06o0011eHre 1 TOBTOPEHNE U3yYEHHOTO
Mmarepuana.

11.02.2025

13.02.2025

18.02.2025

bubnuoreka LIOP

bu6nuoteka LIOP

bu6nuoteka LIOP

44

KonTponbnas padora Ne3 no teme
"Meramisl".

20.02.2025

but6mmoreka [IOP

45

46

AHanu3 KOHTPOJIbHOM pabOTHI.
XUMUYECKHUE ITIEMEHThI-HEMETAJIBI.
CrpoeHnue u CBOMCTBA IPOCTHIX
BEIIECTB-HEMETAIIIOB.

AHanu3 KOHTPOJIBHON pabOTHI.

25.02.2025

but6mmoreka [IOP

bubnuoteka LIOP




XUMHUYECKUE 3JIEMEHThI-HEMETAILIIBL.
CrpoeHue u CBOWCTBA IPOCTBIX
BEILECTB-HEMETAILIOB.

27.02.2025

47 Bonopoansie coeMHEHN HEMETAIIIIOB 04.03.2025 bubnmoreka [IOP

48 OKcHuabl HEMETAJIOB 06.03.2025 bu6nuoreka LIOP

4 K . b P

9 UCIIOPOI0COICPIKAIIUE KUCTOTHI 11.03.2025 nomoteka 11O

OKUCIUTENIBHBIE CBOMICTBA a30THOM U

50 bub6 OP
CEPHOM KUCIIOT. 13.03.2025 nomotexa 1
Haxoxnaenue hopmyibl HEH3BECTHOTO

51 BELIECTBA C UCIIOJIL30BAHUEM 18.03.2025 bu6nuoreka LIOP
KOJIMYECTBEHHBIX TAaHHBIX.
KonTponbnas padota Ne4 no teme

52 bub (04
"Hemerams", 20032025 D>rommorexa Ll
I'eHeTnyeckas CBSA3b HEOPraHUICCKUX U

53 bub (04
OpPraHUYECKUX BEIIECTB. 01.04.2025 nomotexa Il
I'eneTnyeckas CBSI3b HEOPraHMYECKUX U

54 bu6 oPpP
OpraHUYECKUX BELIECTB. 03.04.2025 nommoteka 1
[IpakTuueckas pabora Ne3. Pemienue

55 3KCHepI/IMeHTaHfHHX 3a;ay 1o 08.04.2025 but6mmoreka [IOP
HEOPraHMYECKON XUMUHU.
[IpakTuueckas pabora Ne3. Pemienue

b P
56 AKCTICPUMEHTAJIBHBIX 33724 10 10.04.2025 noaroreka 1O

HEOPraHWYECKON XHUMUHU.




[TpakTuyeckas padora Ne4. Pemenue

o7 BKCHepI/IMeHTEUILHLIX 3a/1ad4 1o 1 1 15.04.2025 bubnmoreka [IOP
OpPraHUYECKON XUMUHU.
[TpakTrueckas padota No4. PemeHue

58 BKCHepI/IMeHTEUILHLIX 3aJad 1o 1 1 17.04.2025 bu6nuoreka LIOP
OpPraHUYECKON XUMUHU.

59 [IpakTnueckas pa6oTa No5. Pemenne 1 1 Bubmiorexa LIOP
MPAaKTUYECKUX PACUETHBIX 3a/1a4. 22.04.2025

60 [IpakTuueckas pa6oTa No5. Pemienne 1 1 BuGmiorexa LIOP
MIPaKTUYECKUX PACUETHBIX 3a/1a4. 24.04.2025
IT 06. 11

61 paktuueckas padota Neb6. [lonyuenue, 1 1 BuGmiorexa LIOP
coOMpaHHe U PACIIO3HABAHUE T'a30B. 29.04.2025

62 [IpakTuueckas padborta Ne6. [Tonyuenue, 1 1 BuGmorexa LOP
coOupaHHe U pPaclio3HaBaHUE Ta30B. 06.05.2025
A . 1 b P

63 HaJIU3 BBIMOJIHEHUS TPAKTUKyMa 13.05.2025 nonmoteka 11O
O0600111eH1Ee U TOBTOPEHNE N3YYEHHOTO

4 1 b P

6 MaTepuaa. 15.05.2025 nomwotexa LO
O06o0011eHNe 1 TOBTOPEHNE U3yYEHHOTO

65 1 b P
Marepuania. 20.05.2025 nomorexa O

66 Hrorosas KOHTpoOJIbHAs paboTa. 1 99 05.2025 bubmuoreka [IOP

67 AHanu3 KOHTPOJIBHON pabOTHI. bubmuoreka LIOP

68 IlonBeaeHue UTOroB. bubnuoteka LIOP

OBUIEE KOJIMYECTBO YACOB I10 68 10

[MPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 11 xmace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO
«3natensctBO «IIpocBenienme»
Xumus, 10 knace/ Pymsuruc I'.E., ®enpaman @.I'., AKiinoHepHoe o0111eCTBO

«3parenbetBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HNudoypox

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Nudoypok, 3nanuno, Pemry ET'D, Mynbstrypok, Konuika ypokos.






