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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DefepaibHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®denepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUs U TpPeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBJSETCS HEOThEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
Yel0OBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOydJarommxcsi Ha YpOoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMeTra «XUMHUSD), COJIEpkKAaHUE M TMOCTPOCHHE KOTOPOTO OIpPEACNICHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBbI cpefHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEeM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U >KM3HU KaXJIoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJ€Ha Ha pEUICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH U HPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanus conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
o0pa30BaHMsI B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHUYECKOW XUMUM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHu4yeckon xuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnedyuBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHM4YeCKOM XHMHHM BEIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHW, a TakK€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
OpeICTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHu4eckod XUMHMM IIOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas



XUMHSD) OOYyYaroIUMCS TPENOCTABISIETCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BELECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMHU KYJbTYpPOJIOTUYECKUA W MPHUKIATHON
XapakTtep. OTH 3HAaHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3M XUMUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM M IPAKTHYECKOU
NESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 33/1au.B 1enom conepkanue y4eOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uaed, TakMx Kak: MaTepualbHOE E€IMHCTBO HEOPraHMYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (hakKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUHU 3KOJOTUYECKHUX MpoOJeM, a
Takke MpodieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemieHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATM3ALMU
OoOy4JaronMxcss MPHUHATHIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHHUS TMpeAMeTa NpeaycMaTpUBalOT (OpPMUpPOBAHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs NpooOsieM, MOWCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIE0BATENIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, PU ONPEICICHUN
COJIEpPKATEeJIbHOM XapaKTEPUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU



JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyJlbTyphl. C
METOJMYECKOW TOYKHM 3pPEHUS TAKOM IOAXOJA K OIPENEIICHHUIO LEeNIed H3ydeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHM ILIEJISIMU W3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMUpOBaHWE CHCTEMBl XHMHUYECKMX 3HAHWM KaK  Ba)KHEHIIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHMIA,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BHUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHMEM XUMHYECKOTO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUIl
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNed U 3aa4 U3y4eHHUs
IpeaMeTa B IPOrpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpeHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblled CTeNeHH OTAAETCS  MpeArnovTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHu3alvy, BIAACIOLIErO He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM IpU U3y4eHUM HpeaMeTra «XHMHS» JIOMUHHPYIOLIEE
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJ]a4H, Kak:

ajanTaius 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dbopMupoBaHHe y OOYyYalOIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUYEBBIX
KOMIIETEHLINH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
JESITEIbHOCTH: PELIeHUs Mpo0seM, MOoUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOUMBIX I TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT



BaXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe s OLEHKH C [O3ULUN
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEN 00yJaroImMXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH IS TOMCKA M aHalnu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPKaHNUS;

(bopMHpOBaHUE U Pa3BUTHE Y 00YUaIOIIUXCSI ACCOLIMATUBHOTO M JIOTHYECKOTO
MBILUIEHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPHU IJIAHUPOBAHUU U MPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTHYECKON
HAIpaBJIEHHOCTU XUMHUH, €€ BAXKHOM pONM B PEHICHUU IJI00aNbHBIX MNpoOIeM
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS, ONOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3I0pPOBBIO, a TakKK€ NPHUOOPETEHHS OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYalLUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yueOHOM maHe cpenHero oOmEero o0pa3oBaHUS MpeaAMET «XUMUS)
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeIMeTHOM o0nacTu «EcTecTBEHHO-HAay4YHbIE
PEIMETBD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHn4YecKOr XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKHX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHbIE 1010KeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccupuKauu opraHudyeckux BemniecTB. HoMeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl WM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ1 OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeTaH W 3TaH —
IPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME M XUMHUYECKHME CBOMICTBA
(peakiuu 3amMelleHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MPOCTEUIINE TPEICTABUTENN aJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJIMMEPHU3AIIIH ), TOJyYeHUE U TPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEHIIHNeE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETHYECKOIrO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MpPOCTEHIINNA TMpPEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakuuy rajoreHHMpOBaHUsI U HUTPOBAHUS), MOJIYyYEHUE U NPpUMEHeHue. 1oayon:



cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAIKUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKUA YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHi), mnuposm3. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOAYKTHI €r0 NepepadboTKU.

OKCHEPUMEHTAIBHBIE METOAbl WM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacTMAacC, KaydyyKOB M pE3HHbI, KOJJICKUIUHU
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckme CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
bu3nueckue M XHUMHYECKHE CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJIS.

®deHon:  CTpoEHHE MOJIEKYNbl, (PU3NYECKHE M XHUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue dpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (PU3HUecKue W XUMHUYECKHE CBOMCTBa (CBOMCTBa,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), nodyyeHue u NpuMeHEHHE.
CreapuHoBasi U OJIEMHOBAsg KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX

KHCJIOT. Mblj1a KaK COJIY BBICIIMX Kap6OHOBBIX KHUCJI0T, UX MOIOIIECC I[@ﬁCTBPIG.



CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uupoinus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKamus ~— yrieBoJoB  (MOHO-, JH- U
noyiucaxapubl). ['oko3a — npocTeiimii MOHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3HYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
runpokcuaoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a KaKk U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHHE Kpaxmania U
neunono3bl. Pu3nueckue Y XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
IpOBEJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBCHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (okucieHre aMMUAYHBIM PaCTBOPOM OKCHAA
cepeopa(l) u ruapokcugom wmenau(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBENICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Ouzndeckue
U XMMHYECKHE CBOMCTBA aMUHOKHCJIOT (Ha mpuMepe riauiuHa). buonorudyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak npuUpOAHBIE BBICOKOMOJIEKYJISApHbIE coenanHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ICHATYPAIHs, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCHEepUMEHTANIbHbIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEBpaIleHUIl:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalusi OEIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSS MOJIEKYJIsipHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.
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OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSA3EH IMPU U3YYEHUH OPraHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK U IOHATHM, SIBISAIOIIMXCS CUCTEMHBIMHU IJIS OTHECIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiaccuuKalus, NepuoJuIHOCTb, HAaOIIOIECHNUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIMPOBAHUE.

@usuka: Mmarepus, DJHEPIrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBL, JKUPBHI,
(epMEHTHI).

['eorpadus: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyorus: NULIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IIMTaHMUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEnapaTsl, MaTEpUAIIBI U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000104Ka. DHEPreTUYeCKUe yPOBHU, MOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeeNieHUsl 3JIEKTPOHOB MO0 OpOUTAIAM B aTromax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumudeckux anemeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MepUojaMm.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.
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CrpoeHne BemiecTBa. XUMHYECKass CBsSI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSApHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICGHTHONM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitne o mucnepcHbx cucteMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHWUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass — peakuus. Kimaccudukanuss XMMHYECKHMX  pEakIUid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DAKTOPBI, BIUAIOIIAE HA COCTOSHUE
XuMH4ecKkoro paBHoBecus. [Ipunnun Jlelllarense.

DnekTponauTryeckas aucconuanus. CybHBIC U caa0bie 2JIeKTpoduThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IEJTOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyUYE€HHsS BEHIECTB M HX MPEBPAIICHUN:
neMoHcTpanus Tadiui «Ileprogudeckas cucrema XuMuueckux siaementos . U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTAIN3aTOPA, ONPENEIICHUE CPENbl PACTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUN.

PacuétHrble 3amaun.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHUX pEakUUi, B TOM YHUCIIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xumudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
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dusryeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) M MX  COCOWHEHUNA  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxenne meramnoB B [leproanueckoil cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guiznueckue cBoicTBa MeTaiioB. CILJIaBbl METaJIOB.
DNEKTPOXUMHUUECKUI Pl HAMTPSYKEHU METAIIOB.

XWMHUYECKHE CBOMCTBA BaXKHEWIIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmume cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIEHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE TUIPOKCHA ATIOMHUHUS C PacCTBOpaMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuérpl mMaccel BelecTBa WU 00bEMA ra3oB MO WU3BECTHOMY KOJMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUAIOB: BaXHEUINNE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHsIe CBSI3H.
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Peanuzanusi  MeXmnpenMeTHBIX  CBsi3ed HpH  H3YYeHMH oOwmed o
HeopraHmueckoi xumuu B 11 Kiacce OCyIIecTBIISIETCS Yepe3 UCMOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TMOHATHH, SBISIOMIUXCS
CHUCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukauus, TMEepPUOAUYHOCT, HalIr0/eHuE,
HKCIIEPUMEHT, MOJICTUPOBAHIE, U3MEPEHHE, SBIICHUE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJAMOAKTUBHOCTH, MOJIEKYJIa, SHEPTETUIECKUI ypOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKHUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHMUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJBI, TOJE3HbIE UCKOMAeMble, TOILIUBO,
pecypcehl.

TexHonorus: XUMUYecKasi MPOMBIIIEHHOCTb, METAJLTypIusi, IPOU3BOACTBO
CTPOUTENBHBIX MAaTEePHANIOB, CEIHCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
IPOMBIIIIICHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX IpernapaToB, IMPOU3BOJACTBO KOHCTPYKLHMOHHBIX MaTepUasoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



14

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4aroNIMMHUCSL TPOTPaMM  CpPEHEro OOIIero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XUMHsS» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOINE COCTABIISIOLIHUE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIECHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolUMXcCsi PYKOBOJCTBOBAThCS B CBOEHU
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
o0y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aly MNPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;
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MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YIEOHOU IeATEILHOCTH,

2) IATPUOTHYECKOI0 BOCITUTAHHUSA:

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHUS HAyKHW €CTh pPe3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECca M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH W TMOCIEIYIOLIEM
aHanu3e UH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TOBEJEHHUE U TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEeW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3MyeckoMy u
MICUXUYECKOMY 370POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl [EHHOCTH TIPaBUJl HHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO M KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:
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KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
JeATeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JPYrdx  BHAAX
JIESITETbHOCTH;

YCTaHOBKM Ha AaKTUBHOE€ YyYaCTHE€ B pPCEIICHUHA MPAKTUYECKUX 3a]ad
COITMAILHOM HAIIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3YyYEeHHUI0 Mpodeccuil pa3InyHOTo pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIbHON TpPaeKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJIe, KaK HCTOYHHUKY
CYIIICCTBOBAHMS KU3HU Ha 3EMJIC;

MMOHMMAaHMUS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIIMATIBHOM CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHH XUMHUHU IS
pEIIEHUs] BOIPOCOB PALMOHAIBLHOTO MMPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPHUATUS ACWCTBUH, TMPHUHOCAIIMX BpPEH OKPYKAIOIIEH
MPUPOJIHON CcpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHUUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIBITA JESTEIIbHOCTH AKOJIOTUYECKOM HaIMpaBJEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMH B TO3HABATEIIbHOW, KOMMYHUKATUBHOW M COIUAIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH,

MOHMMAaHUSl CHeUUKA XUMHUU KaK HayKd, OCO3HaHHMs €€ poju B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBIeHusT 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MMO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,;

yOSXKJAEHHOCTH B  0OCOOOW 3HAYUMOCTHM XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTA M BAXXHOW pOJIA B
CO3/IaHMU HOBOM 0a3bl MaTepHANIbHOMN KYJIbTYpPBI, pEIICHUH TTI00aJbHBIX MPOOIeM
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YCTOMYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — ChIPbEBOM, SHEPreTUYECKON, MHUIEBON U
HKOJIOTUYECKO 0e30MacHOCTH, B Pa3BUTUU MEAULMHBI, OOCCIIEYCHUU YCIOBHN
YCIEIIHOTO TPyJa M SKOJOTHYECKH KOMMOPTHON JKM3HU KaXKIOrO dIeHa
00111eCTBa;

€CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHHs! SBJICHUH OKPY’KAIOIIEro MUpa U
MPOUCXOSIIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAayuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEJIBHO HCIIOJIb30BaTh XWUMHUYECKHE 3HAHUS IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEepeca K O3HAHHIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESTEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YpOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIFOYAIOT:

3HauUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) 00IeHayYHbIC TTOHSATHS, OTPakKAIOUIUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, JHEPTHs, SBIICHHE,
MpoIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeOBaHNE, HAOTIOIEHUE, N3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TO3HABATEIbHbIC, KOMMYHUKATHBHEIC,

pEryJsiTUBHBIE), oOecreynBaroue dbopmupoBaHue (GyHKUIHOHATBHON
I'PaMOTHOCTH M COLIMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE Y4eOHBIE
JICICTBYS B IO3HABATEIBHOM U COIMAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.
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OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJbHBIMH
NEeUCTBUSAMMU:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyJIMpOBaTH W aKTyaIM3UPOBaTh  MpoOIEeMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpENENATh LETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABICHHBIMU IEISIMU;

WCITOJIB30BaTh TPU OCBOCHWM 3HAHWUN MPUEMBI JIOTHYECKOTO MBITTUICHUS —
BEIICIIATh XapaKTEPHBIE MPU3HAKWA TIOHSATHA W YCTAHABIMBATh WX B3aHMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BEIOMPATh OCHOBAaHWSA W KPUTEpUH IS KIAcCU(HUKAIMKA BEIIECTB W
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOH
peaKknuu — TPU PEIICHUU YUYCOHBIX ITO3HABATEIBHBIX M TPAKTUYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TIPEICTABIICHUS VIS BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIMpOBAThH MENN U 3a/1a4U UCCIICIOBAHUS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /U1 (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (hopMyInpoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENI0BATENLCKOW U MPOEKTHOM
NEeSATEeTLHOCTH, TIPOSIBIISITH CIOCOOHOCTH u TOTOBHOCTh K
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CaMOCTOATEILHOMYIIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1au, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHMUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCSI B PAa3jIMYHBIX MCTOYHHMKAX uHMOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHWsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (PopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

(GOopMyIMpPOBaTh 3aPOCHl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  TPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMUYECKOM uWH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISIHOCTH.

OgyaieHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOI TeMbl B XOJ€E Majaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaTh  HWAEH, (HOPMYIUPOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTro mpoekTa u (OpMyJIUpOBaTh BHIBOIBI
[0 PEe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIVIACOBAHUS MO3ULUN B
x0J1e 00CYXICHHS 1 OOMEHa MHEHUSMH.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, ONpenessia €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BBIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM TMOJIydeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;
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OCYHICCTBIIITE CaMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBC CaMOaHalIn3a
Hn CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHATBHON TPaMOTHOCTU, HEOOXOIUMOM JJIs1 pEIICHUs MPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPONHBIN CcKeneT, (yHKIHOHANbHAS TPYIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTHUECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkaIIUe COEAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJB30BAaHUN BAXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEITbHOCTU YETIOBEKa;

chOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MIPEBPAIICHUN OpraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMya OpraHMYECKHMX BEMIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJl OpPTaHUYECKUX BEIIECTB JJIA WUIIOCTPAIlUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;
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c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBIWBATh MPUHAJJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIACCy/Tpynne COeauHEHUN (yTJIeBOJOPOABI, KHCIOPOM U a30TCOACPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIAPHbIC COEJUHEHHUS), JlaBaTh UM Ha3BaHUS II0
cucremarnyeckoii Homenkiaatype (IUPAC), a Taxke NpUBOAWTH TPUBHATILHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
STWICHTJINKONb, TJHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbHUHAsI
KHUCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsST KUCJI0TA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

cOPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJIUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJIeruj, MypaBbiUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEepepadOTKy;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHM BIJIaJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKOU
NocyJ0il M J1abopaTopHbIM O0OPYJOBAaHMEM, a TakkKe NpaBwiia oOpalieHus
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CBEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUHUSMHU IO BBIIOJIHEHUIO J1aOOPAaTOPHBIX
XUMHYECKHUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
HKCIIEPUMEHT (IPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUHU, ITOTYUEHUE
STWIEHA WM W3YyYEHHE €ro CBOMCTB, KAayECTBEHHBIE PEAKLUUU OPraHUYECKUX
BELIECTB, JE€HaTypauus OEJIKOB IpHU HArpeBaHUM, LIBETHbIE peakUuu OEIKOB) B
COOTBETCTBHMM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJILTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIU3HPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

C(OPMUPOBAHHOCTh ~ yYMEHHUW  COONIOATh  MpaBUiIa  IKOJOTUYECKHU
1eJIeco00pa3HOro MOBEACHHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXpPAaHEHMsS CBOEr0 30POBbS MU OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABAThH
ONAaCHOCTh BO3JICUCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMasi cMbIca mnokaszatend [IJIK, moscHiATh Ha mpumepax CrocoObl
YMEHBUIEHUS W TNPEJOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CIIETIBIX M CJIA0OBUIAAIIMX OOYyYaroUIUMXCs: YMEHHME MCIIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHX

bopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  IPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUISCKUX 3a71ad
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM

cpene;
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BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUI AJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJla, MOJIb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b
(KOBaJICHTHas1, HIOHHAs!, METAJUIMYECKasl, BOAOPOIHAs ), KpPUCTANINYECKas PEIIETKA,
TUIIBI ~ XUMHWYECKMX  pPEAaKUUH, pacTBOp, OJEKTPOJUTBI,  HEAIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pEaklUH, XWMHUYECKOE PpAaBHOBECHE);TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccoluannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAaHEHHs U IPEBPAILCHUS YHEPTUU
OpU XMMHYECKUX pPEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIKALUIME B OCHOBE MOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITY ¥ IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE NMPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMKMCAHUY HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUN;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTtaBieHUss (GOpMysl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKHUX  pEaKLUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HETalEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENEATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHas,
VOHHasl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpEAeNEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAILJIbl, OKCH/bl, OCHOBaHUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOIUNYECKOT0 3aKoHa [l
N. MenneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHMI XapaKTepU30BaTh JIJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
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XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMYECKUX JIEMEHTOB M UX COEIMHEHUN
o repuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHUX 351eMeHTOB /1. U.
Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pPa3IMYHBIM IpU3HAKaM (YUCIy U COCTaBy pEarupyroliux BELIECTB, TEIJIOBOMY
ahdekTy peakirv, U3MEHEHHUIO CTEIEHEW OKHCIICHHSI 3JIEMEHTOB, OOpaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIINU UAYT JI0 KOHIIA;

c()OPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMM  PACKpbhIBaTh  CYIIHOCTh  OKHCJIHMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLUUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHUHN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peaxkuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jlelllarense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEpU30BaTh XUMUYECKHE IPOLECCHI,
JeXalllie B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHUsS] CEPHOM KHUCIIOTBHI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIIUANAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBAa, MAacce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJII0/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHbBIM OOOpYIOBAaHUEM, a TaKXe MpaBuia OOpalieHus C
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BEIIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
AKCIIEPUMEHT (pa3jioKEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpPa,
OTpEJICTICHHEe Cpebl PACTBOPOB BEHIECTB C TMOMOIIBI0  YHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE PEakiuu Ha cynabdar-, kKapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a1a4 I10
TeMaMm «Metaiey u «Hemeramib»y) B COOTBETCTBUHM C MpPaBHIAMH TEXHHUKHU
0e30macHOCTH IpU OOpaIlleHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
OpPEJCTaBIsATh pPE3yJIbTaTbl XUMHYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuii U (OpMYIUpOBaTh BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U 1pyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUia  HKOJOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOWIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, mosicHATP Ha mnpuMmepax cHnocoObl YMEHBIIECHUS U
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIeNbIX M CHa0OBHUIASIIMX OOYYalIIMXCA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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10 KUIIACC
KonuyecTtBouyacos DJIeKTPOHHbIE
Ne HaumenoBaHnuepasae/ioB u (uadpoBbIE)
n/m | TeMIporpaMmbl Bcero KonTpoabubiepadorsl  IIpakTuyeckuepadoTbl 06PA30BATETHHBICPECYPCHI
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
. http://him.1september.ru
[TpenmMeT opraHu4YecKo XUMUHU. Eunas xomrexius LOP:
1.1 Teopust CTpOCHUST OPraHUUECKUX 3 0 0 e IMEeTHAS KOILICK 1/1;1'
coenunenuit A. M. byrneposa (()I()I/IT/II/IFI» 1
Hroronopaszneny 3
Pa3nes 2.¥YriaeBoaopoabt
[IpenenbHBICYTIEBOAOPOABI —
2.1 bea YHICBOAOPOA 2 0 0
AJIKaHbI
Helbe 1o HLE VETeBONODOLLL: http://chemworld.narod.ru
2.2 Peal yn AOPOJIBL: 6 0 1 Caiit «BupryanbHas
AJKEHBI, aJIKa/INEHBI, ATKUHBI
XUMHUYECKas MIKOJIa»
2.3 ApoMaTHYECKHEYTIIEBOJOPOIBI 2 0 0
24 [TpupoaHbIe HCTOYHUKH 3 1 0 http://maratakm.narod.ru
' YTJIEBOAOPOAOB M UX nepepaboTka Caiit «Mup XuMum»
Wroronopazneny 13
Pa3nen 3.KuciiopoacoaepxanueopranudeckuecoeIMHeHus
3.1 Cruptet. @enon 3 0 0
http://chemworld.narod.ru
Anpneruasl. Kap6oHOBBIE o
3.2 7 0 1 Caiit «BupryanbHas
KUCTOTHI. Cli0KHBIE YPUPBI MIIECKAS KOy
3.3 YrireBos! 3 1 0
Hroromnopazaemy 13
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Pasznen 4.A30Tc011ep>lcaumeopra}mqeumecoe):mﬂeﬂnﬂ

http://maratakm.narod.ru

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3 0 0 "
Caitt «Mup XxumMun»

Hroronopazneny 3

Pa3pnen S.BbicokoMoJIeKy I pHbIeCOeIMHEHUSA

http://him.1september.ru
Ennnas xomnexuus LHOP:
[IpenmerHas KoJmeKus
«XHUMU

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 0

Hroromopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 2 2




28

11 KJIACC
KoanuectBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB U (uadpoBbIE)
n/n TEeMIIPOrpaMMbI
porp Bcero KonTpoabubiepadorsl  IIpakTuyeckuepadoTbl 06PA30BATETHHBICPECYPCHI
Pa3znen 1.TeopeTnyecKkneoCHOBLIXMMHUM
TPOECHHUE ATOMOB. .
C1p N http://www himhelp.ru
[Tepuonnueckuii 3aKOH U )
Xumusa: Marepuansl
1.1 [Tepuoanueckas cucrema 3
«Buknnenuny —
XUMHYECKUX 3eMeHTOB J[. U. N
cBOOOIHOM PHIMKIIONEAUN
Menneneesa
http://him.1september.ru
19 CrtpoeHueBeniecTna. 4 Enunas komnexuus L{OP:
' MHuoroo6pa3ueBeniecTs [IpenMeTHas KOIIEKIUs
«XuMHS»
http://maratakm.narod.ru
1.3 XUMUYECKUEPEAKIINH 6 1 1 E)
Caiit «Mup XuMun»
Hroromnopaszneny 13
Pa3nen 2.HeoprannueckassxumMusi
2.1 MeTais 6 0 1
2.2 Hemerammsl 9 1 1
http://chemworld.narod.ru
CBs13b HEOPraHUYECKUX U .
2.3 2 0 0 Caiit «BupryanpHas
OpTraHUYECKUX BEIIECTB
XUMHUYECKas KO
Hroronopazneny 17
Pa3nen 3.Xumus v :Ku3Hb
http://him.1september.ru
3.1 XUMHA U KU3HD 4 0 0 Ennnas xomnexmus [{OP:
[IpenmerHast KOJIEKIUs
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«XUMHL

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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10 KJIACC
Ne KoanuecTtBouacos
o/ TeMavpoka B K I Jatausyue DJIeKTPOHHbIen(PpoBbIeOOpa3oBaTe
yp cer OHTPOJILHBI PaKTHYECKHUE — LHBIEPECYPChI
Il 0 epadoThI padoThI
IT 7 .
le;il\;ezéop FaHHeCkon http://him. 1september.ru Enunas
’ 1 06.09.2023 kosekusa LIOP: TlpenmeTtHas
BO3HUKHOBEHUE,
KOJUIEKIUS «XUMUS»
pa3BUTHE U 3HAUYCHUE
Teopus cTpoenus
OpTaHUYECKUX
COeTMHEHU I A M. 1 05 13.09.2023 httP://chemistry. narod.ru XuMuK.py:
bytneposa, €€ oCHOBHBIE CalT 0 XMMHUHU
nojioxkeHus. Bxoanas
JMAarHOCTHKA.
[IpencraBnenue o
KIaccupuKauu
OpPTaHUYECKUX BEIIECTB.
Howmenknarypa 1 20.09.2023 = http://chem.rusolymp.ru
(cucremaTnueckasi) u
TpUBHAJIbHBIC Ha3BAHUS
OpPTaHUYECKUX BEIIECTB
ATKaHBI: COCTaB U http://www.chemnet.ru I'azera «Xumus»
CTpOEHHE, 1 27.09.2023 = w caiiT s yuutens «S uay Ha ypok
TOMOJIOTHUECKHUH psift XUMHUN
MeraH u 5TaH — .
npocTelmme 1 04.10.2023 httP.//chemlstry. narod.ru XuMuK.py:
CalT O XUMHHU
MPEJCTABUTENN AIKAHOB
AJIKEHBI: COCTaB U 1 0.5 11.10.2023 = http://www.school2.kubannet.ruDHmmx1
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CTpPOCHHUE, onenus «lIpupona Haykm»: Xumus
cBoiicTBa.OnieHOYHAsA
poueaypa.
OTUJIEH U IPOIUIEH —
7 MpoCTeHIIHe 18.10.2023
MPEJCTABUTENN AIKCHOB
Jf\rlgpellfzpll_?:;;(zg}?;fom http://him.1september.ru Exunas
8 25.10.2023  komnexuus L{OP: IIpeamernas
STUJICHA U U3y4YEHHUE €TO
. KOJIIEKIHS «XHUMUS»
CBOWCTB»
Anxanuensl. byranuen-
9 }:;%ﬁi;ﬂiﬁaﬂmm 08.11.2023 http://www.edu.yf\r.ru/russian/cources/c
hem Xumnueckwuii mopran ChemPort.Ru
CHUHTETHYECKOTO
KaydyKa U PEe3HHbI
AJIKVMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH PSII. 15.11.2023 httP://chemistry. narod.ru XuMuK.py:
Aneruner — CalT 0 XUMUHU
MPOCTEUIUUIIPEICTABAT
eJIbAIIKMHOB
Boeruucnenus no http://www himhelp.ru Xumus:
11 YpaBHEHHUIO XUMUYECKOM 22.11.2023 = Marepuans! «Bukumemum —
peakuuu CBOOOJTHOM SHIIMKIIONEINU
ApeHbl: 0EH301 U http://www.chemnet.ru I'azera «Xumusi»
12 Tostyos1. Tokcu4HOCTh 29.11.2023 = w caiiT ans yuautens «5 uay Ha ypox
apeHoB XUMHUN
T'enermieckas casish http://www.school2.kubannet.ru
13 YTJICBOZIOPOLOB, 06.12.2023 = Duuukioneaus «IIpupona Hayku»:

IMpHUHAJICKAIINUX K
Pa3JIMIHBIM KJIacCaM

Xumns
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14

15

16

[IpupoHbIE UICTOYHUKHU
YIJ1€BOJAOPOIOB:
IIPUPOJIHBIN ra3 u
HONTYTHBIE HEPTSIHbIE
rassl, HeQTh U
MPOJTYKTHI €€
nepepabdotku.OneHovHa
s Ipolenypa.
[TpupoHbIE HCTOUHUKHI
YIJ1€BOAOPOIOB:
IPUPOJHBIH ra3 u
MOITYTHBIE HEPTSIHBIE
rasbl, HeQ)Th U
MPOAYKTHI €€
nepepadoTKu
KonTponbHas padota no
pazneny
«YTII€BOIOPOABD)

13.12.2023

20.12.2023

27.12.2023

http://www himhelp.ru Xumus:
Marepuainbl «Bukuneaun» —
cBOOOIHOM PHIUKIIONEAUN

http://www.chemnet.ru I'azera «Xummus»
U CalT id yuutens «f uay Ha ypok
XUMHI)

17

18

19

[Ipenenbuble
OJIHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJL.
Bonoponnasicsasb

MHoroaTomHbIe
CIIUPTHI: STUIICHTIIUKOJIb
U TJIMLEPUH

@DeHOo: CTpOoEHUE
MOJIEKYIIbI, PU3NYECKUE
1 XMMHYECKHE CBOMCTBA,
MPUMEHEHUE

10.01.2024

17.01.2024

24.01.2024

http://chemistry. narod.ru XuMuK.py:
CalT 0 XUMHUHU

http://rushim.ru/books/books.htm
DnexTpoHHas OUOIHOTEKa yYEeOHbBIX
MaTCpHraJIOB IO XUMHUHU

20

AJnnernanr:
dbopManbaerua u

31.01.2024

http://www.chemnet.ru ['azera «Xumus»
U CauT I yuuTtels «fl uay Ha ypok
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areTaipaerng. Aueron

XUMHW»

21

22

23

24

25

O1HOOCHOBHBIE
npeesbHbIC
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAS U YKCYCHasI

[IpakTnueckas padbora
Ne 2. «CBoiicTBa
pacTBopa yKCyCHOM
KHUCJIOTBI»
CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI,
KaK MpeICTaBUTENN
BBICITNX KapOOHOBBIX
KHUCIIOT

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE NEUCTBUE

CrnoxHble 3¢upbl Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KUCIIOT.
I'maponu3 cinoKHbBIX
a¢upoB.OreHOUHAs
npoueaypa

0.5

07.02.2024

14.02.2024

21.02.2024

28.02.2024

06.03.2024

http://school-
collection.edu.ru/collection/chemistry
EcTecTBEeHHO-Hay4YHBIE SKCIIEPUMEHTHI:

http://chemistry. narod.ru XuMuK.py:
CalT 0 XMMHUHU

http://www.edu.yar.ru/russian/cources/c
hem Xumnueckuit nopran ChemPort.Ru

26

27

Kupsr: runponus,
MIPUMEHEHHUE,
Ouosornyueckas pojib
KUPOB

VrneBoasl: coCTaB,
KIacCUpUKaIU.
Baxxneinmmue
MIPEACTABUTEIHN:

13.03.2024

20.03.2024

http://rushim.ru/books/books.htm
DnexTpoHHas OUOIHOTEKa YUEOHBIX
MaTCpraJIOB IO XUMHUU

http://him.1september.ru Egunas
koutekuus LIOP: IIpenmernas
KOJUIEKIHSA «XUMHS»
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TIII0K03a, PpyKTO3a,
caxaposa

KanMaJ'I " OEJI0JI03a

28 KaK IpUPOJHbIE 03.04.2024
MOJIUMEPHI
KonTponbHas padota no
pazneny http://www himhelp.ru Xumus:

29 «Kucnopoacoaepxariue 0.5 10.04.2024  Marepuansl «Bukuneaum —
OpraHuYeCcKUe CBOOOJTHOM SHITUKJIONIEIUU
COCTMHEHUS»

30 AMUHBI: METUJIAMUH H 17.04.2024 httP://ChemiStry. narod.ru XuMuK.py:
AHHJTUH CalT 0O XUMUHU
AMUHOKHCIIOTBI KaK
am(oTepHbIC

31 Obrammicckue 24.04.2024
COGIMHEHU S, UX
Ouosiornyeckoe
3HaueHue. [lentuapt
benku xak npupoHbIe http://www.school2.kubannet.ru

32 BBICOKOMOJIEKYJISIPHBIE 08.05.2024 Ouuuknonenus «IIpupoga Hayku»:
COEJIMHEHUS Xumust
OCHOBHBIE TIOHATHS
XUMHU .

33 BBICOKOMOJICKYJISIPHBIX 0,5 15.05.2024 httP //chemistry. narod.ru XuMuK.py:

. CalT 0 XUMHUU
coequHeHnil.OnieHo4Has
nporeaypa
OCHOBHBIE METO]IbI
CHHTE3a http://rushim.ru/books/books.htm

34 BBICOKOMOJIEKYJISIPHBIX 22.05.2024  DnexTtpoHHas OMOIHOTEKA yUEOHBIX

COECIMHEHU. MaTepHuaoB 110 XUMUHU

[InmacTmaccel, KaydyKH,
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‘ BOJIOKHA.

OBIIEE KOJIMYECTBO
YACOB II10 ITPOITPAMME

34
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BUJbI, MEXaHU3MBI
o0Opa3oBaHUs

11 KJIACC
No KoauvecTBouacoB
o/ Temavpoxa K n Jdarauzyue JyekTpoHHbIenM(ppoBHICOOPa30OBATEN
P Bcero OHTPOTLH PAKTHICCK g bHbIEPECYPCHI
11 blepadoThI uepadoThI
XUMUYECKUM IJISMEHT. .
http://chemistry. narod.ru XuMuK.py:
1 ATOM. DneKkTpoHHas 1 04.09.2023 b y py
CalT 0 XUMHUH
KOH(UTYypaIysi aTOMOB
[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHYECKHUX 3JIEMEHTOB http://him. Iseptember.ru Enunas
2 J1. 1. MenpneneeBa, ux 1 11.09.2023 kosekiusa LIOP: TlpenmeTtHas
CBSI3b C COBPEMEHHOM KOJUIEKIUSL «XHAMHUSI»
TEOPHUEHN CTPOCHUSA
aTOMOB
3aKOHOMEPHOCTH
N3MCHEHHS CBOMCTB
XAMHYECKHUX DJIEMEHTOB U
UX COCIMHECHUM 110
rpymniiaM 1 IMepuoaaM.
éﬁeme pHOA http://www.school2.kubannet.ru
3 1 0.5 18.09.2023 Ounukionenus «[Ipupoaa HayKn»:
MEPUOINYECKOT0 3aKOHA
Xumus
M CHCTEMBI XUMHYECKUX
anemeHToB J[.H.
MenpeneeBa B pa3BUTHU
Hayku.BxonHas
JAArHOCTHKA
CTpoeHue BeliecTBa.
P Hl N http://www.chemnet.ru ['azera «Xumus»
XHUMHU4YECKas CBA3b, €€ N
4 1 25.09.2023 U calT 1uist yuurens <« uay Ha ypok

XUMHN
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KOBAJICHTHOM CBS3U.
Bonopoanasicsizb

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCT
b. CTeneHb OKUCIICHHS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIe 1
KOJUIOMIHBIE PACTBOPBIL.
MaccoBast 10J1s1 BeniecTBa
B PacTBOpE

02.10.2023

09.10.2023

http://chemistry. narod.ru XuMuK.py:
CalT O XUMHUHU

http://him.1september.ru Exunas
kosutekuus L{OP: IIpenmernas
KOJUTEKIUS «XHUMHUSI»

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COE€IUHEHMH.
I'eneTnyeckas CBsI3b
HEOPraHUYEeCKUX
BEILIECTB, Pa3JINYHbBIX
KJIacCOB

Knaccudukanus
XUMHUYECKHUX PEaKLUN B
HEOPraHUYECKOU U
OpraHNU4YeCKON XUMHH.
3aKOH COXpaHEHHUS MACChl
BEILIECTB; 3aKOH
COXpAaHEHUS U
MPEBPALLIECHUS SHEPTUU
MIPU XUMHYECKUX

16.10.2023

23.10.2023

http://www.school2.kubannet.ru
Ouuuknonenus «lIpupona Haykn»:
Xumus

http://him.1september.ru Equnas
kosutekuus LIOP: IIpenmernas
KOJUIEKIUS «XUMUS»
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peaKiusx

CKopocCTb peaKIyi.

http://chemistry. narod.ru XuMuK.py:

9 OO6paTtumbie peaKkIum. 13.11.2023 o
CalT 0 XUMUU
XUMHUYECKOE PABHOBECUE
[IpakTuueckas pabora No
1.p<<BJII/I$IHI/Ie paianHHx http://S_ChOOI- . .

10 20.11.2023 collection.edu.ru/collection/chemistry
(axTopos Ha CROpOCTH EcTtecTBeHHO-HAYYHbBIE YKCIIEPUMEHTHI:
XUMHYECKON peaKInm»

DNEeKTPONIUTHYECKAs

nuccouuanus. [lonsrue o

BOJIOPOJIHOM ITOKa3aTele

(pH) pactBopa. http://www.edu.yar.ru/russian/cources/c

11 27.11.2023 .
PeaxknmnmnoHHoroooMeHa. hem Xumunaeckuit mopranmn ChemPort.Ru
lM'unponuzopraHnuecKux
"

HEOPraHMYEeCKUXBEIIECTB
OkucIUTENnBHO-
BOCCTAHOBUTEIHHBIE http://www.chemnet.ru ['azera «Xumus»

12 peakuuu. [Tonstue 06 04.12.2023 U calT Juist yuurens «Sl uay Ha ypok
AJIEKTPOJIM3€E PACIUIABOB U XUMED)
pacTBOPOB COJIEU
KonrtponbHas pabora no http://him.1september.ru Enunas

13 paszneny «Teopernueckne 11.12.2023 koyuteknus L{OP: Tlpenmernas
OCHOBBI XUMUMY KOJUTEKIUS «XHMHSI»

MerTaibl, UX MOJI0KEHHE
B [Iepnoanueckoit
CHCTEME XUMHUECKUX
14 anemenTtoB J[. U. 18.12.2023

Menpeneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
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Oo6muedr3nIecKuecBoiic
TBaMETAJIOB

CIuraBel METAIIOB.

http://chemistry. narod.ru XuMuK.py:

15 DNEKTPOXUMHUYECKHUNA PSJT 25.12.2023 o
. CalT O XMMHUHU
HaNPSHKCHUH METaJIOB
XHUMUYECKUE CBOKCTBA
BaXHEUIIIMX METaJIOB . .
. . . http://www.edu.yar.ru/russian/cources/c

16 (HaTpuil, KM, KaIbIIHA, 15.01.2024 .

N o hem Xumnueckwuii mopran ChemPort.Ru
MarHuH, aJJlOMUHUAN) U UX
COEMHEHHI
XUMUYECKUE CBOMCTBA http://him. 1september.ru Enunas

17 XpoMa, MEJIU ¥ X 22.01.2024 kosekusa LIOP: TlpenmeTtHas
COEMHEHHI KOJIIEKIUS «XHUMHUSI»

XUMHUECKUE CBOMCTBA http://rushim.ru/books/books.htm

18 LIMHKA, JKeJIe3a U X 29.01.2024 DneKkTpoHHas OMbIMOTEKa YUeOHBIX
COCTMHEHU I MaTEepHUAJIOB 10 XUMHUHU
[TpakTuueckas padota No
2. "Pemenune http://school-

19 IKCTIIEPUMEHTATBHBIX 05.02.2024 | collection.edu.ru/collection/chemistry
3a/a4 1o TemMe EcTtecTBeHHO-HaYYHbBIE YKCIIEPUMEHTHI:
«Mertams»"

Hemeramisl, ux
MOJIOKEHUE B
[Tepuonnueckoit cucreme .
http://chemistry. narod.ru XuMuK.py:
20 XUMHUYECKUX HJIEMEHTOB 12.02.2024 P Y Py
CalT 0 XUMUHU
. U. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB
dusnyecKue cBONCTBA http://him.1september.ru Enunas
21 HEMETaJUIOB. AJIIIOTPOTIHS 19.02.2024 kosuteknus L{OP: Tlpenmernas

HEMETAJUIOB (Ha MpUMepe

KOJIEKIUS «XHUMUS
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KHUCJIOPOJIa, CEPBHI,
dhocdopa u yriepona)
XUMHYECKHAE CBOMCTBA

22 raJIor€HOB, CEPBI U UX 26.02.2024
COETUHEHUN
XUMHUECKHE CBOMCTBA http://rushim.ru/books/books.htm

23 a3oTa, hocdopa u ux 04.03.2024 DnexTpoHHas OUOIHOTEKa YUYEeOHBIX
COCTMHEHU I MaTEepUAJIOB 10 XUMHUHU
XUMHUYECKUE CBOMCTBA http://www.chemnet.ru I'azera «Xumusi»

24 yriaepoaa, KpeMHUS U UX 11.03.2024 U caliT muist yuurtens «S1 uny Ha ypok
COEMHEHHI XUMHK
[IpuMeHeHnne BaxkHEHIIINX http://www himhelp.ru Xumus:

25 HEMETAJUIOB U UX 18.03.2024 Marepuansl «Bukuneaumy —
COEMHEHHI CBOOOTHOM PHITUKIIOTICUH
O60061eHue 1
CUCTEeMaTH3aIvsl 3HAaHHUH
gi;iﬁiéﬁ??gaﬂﬂm»' http://him.1september.ru Enunas

26 01.04.2024 kotekuus LHOP: [Ipenmernas
YPABHEHHAM XHMIIECKHX KOITEKITHST X HMHSD
peakuuii u
TEPMOXUMHUYCCKHE
pacyéThl
[TpakTuueckas padora Ne
3. «Pemenune http://school-

27 HKCHEPUMEHTATBHBIX 08.04.2024 | collection.edu.ru/collection/chemistry
3a7a4 10 TeMe EcTecTBeHHO-HAYIHBIE SKCTICPUMEHTBI:
"Hemerannst"»

KonTponbhas padota no

28 TemaMm «MeTamib» u 15.04.2024
«Hemertaiutb»y

29 Heopranuueckue u 22.04.2024 http://rushim.ru/books/books.htm3OnexTp
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OpraHUYEeCKUE KUCIIOTHI. OHHas OMOIMOTEeKa YIeOHBIX
Heopranuueckue u MaTEPHUAJIOB 10 XUMHUHU
OpPraHUYECKHUE OCHOBAHUS
AmpotepHbie
HEOpPraHWYECKUE U
OpraHUYECcKHe http://him.1september.ru Enunas
30 COEIUHEHUS. 1 29.04.2024 kosekiusa LIOP: TlpenmetHas
T'enetudeckas cBsI3b KOJUIEKIMUS «XUMUS
HEOPraHUYECKUX H
OpPraHUYECKUX BEIICCTB
Ponp xumuu B
obecrieyeHnn .
KOOI HUECKO http://rushim.ru/books/books.htm
31 > 1 06.05.2024 OnexkTpoHHas OubIuoTeKa yueOHbIX
JHEPreTHYCCKON U
o MaTepHUaJIOB 10 XUMHUHU
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEUIIHHBI
[IpencraBnenus 06
00X HAYYHBIX )
I ;HHana}),(q http://www himhelp.ru Xumus:
32 P 1 13.05.2024  Marepuansl «Bukunenumn» —
MIPOMBIIIITIEHHOTO o
. cBOOOIHOM SHIMKIIONEIUN
MTOJTYYCHUST BaKHEHIIINX
BEIIECTB
YetoBeK B MUPE BEIIECTB http://rushim.ru/books/books.htm
33 P 1 20.05.2024  DnekrpoHHas OMOTUOTEKA YICOHBIX
Y MaTepUaJioB
MaTepUajoB M0 XUMUHU
XuMHUi "
34 1 27.05.2024
3JI0pOBbEYCIIOBEKA
OBIIEE KOJIMYECTBO
i 34 25

YACOB I10 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
 Xwummsa, 11 «xmace/ Tabpuensa O.C., OOmecTBo ¢ OrpaHHYECHHOM
oTBeTcTBEHHOCTBhIO  «/IPODAY»; Akmnuonepnoe obmectBo «l3maTenscTBO
«IIpocBerieHue»

* Xumus / l'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIuOHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
1 O.CTl'abpuensu, I'.I'.JIsicoBa «Xumus Mertoauyeckoe mnocodue — 0a30BbIN

YPOBEHbBY - M.: Hpoda 2022 roj.
2 O.CTlabpuensn, W.I'.OctpoymoB, «OOmas XuMmus B TecTaxX, 3ajadax,
YIPAKHEHUSX. 11 KJIAcC» — M.: Hpoda, 2023 TO/I.
3 O.CTIaopuensn, II.B.PemeroB, MN.I'OctpoymoBa «3agaun 1o XuUMUU U
CIIoCOObI 150.4 peLICHU - M.: «podar, 2021ron.
4 M.A.Psa6oBa, Y.}O.HeBckas, P.B.JIluako «Tecter mo xumuu 11 kmaccey, - M.:
DOK3aMeH, 2019r.

5 9 O.C.I'abpuensH, U.I'.octpoymoB «XUMHUYECKUN 3KCIEPUMEHT B Iikoise 11
Kiace»; - M.: Ipoga. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u callT anas ydurtenas «5 uay Ha ypok
XUMHUU

http://him.1september.ru  Egunas kommexkums IIOP: IlpenmerHas KOJUIEKIIHS
«XuMuUsD

http://school-collection.edu.ru/collection/chemistry EcrecTBEeHHO-HAay4YHBIC
skcriepuMeHThl:  xumusa.  Kommekumst Poccuiickoro  o0mieoOpa3oBaTeabHOTO
nopTasna

http://experiment.edu.ru AJIXUMUK: cait JLIO. AMKOepoBoi
http://wwwalhimik.ru Bcepoccuiickas ojuMmmnuana IMKOJBHHKOB IO XHUMHH
http://chem.rusolymp.ru  Opranuueckas XWMHS: D3JICKTPOHHBIA YYCOHHUK JUIs

CpelHen IIIKOJIBI
http://www.chemistry.ssu.samara.ru  OCHOBBI XHUMHH: 3JIEKTPOHHBIH Y4eOHUK
http://wwwhemi.nsu.ru OTKPBITBIN KOJIICJIK: Xumus
http://www.chemistry.ru JlucTaHIIMOHHAS OJIUMITHA/IA 1o XUMHUH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT



