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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XWMUM Ha YPOBHE CpEIHEro o0Omero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOlt 00pa3oBaTEIbHON MPOrpaMMbl  CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peaau3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBIL, U
OCHOBHBIX TMoyiokeHud «CrtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
Oepneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00ydeHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMu
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON OpraHu3alliy, SBJISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM peaju3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OTH ILEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M TPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroImuXxcsi Ha YPOBHE CPEIHEro 0o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 1O XUMHUH C YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOU >KU3HH OOIIECTBA, a TakkKe C y4ETOM
o0mux 1eJed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odiero oopazosanust B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO0 POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUMA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKaloLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHHS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTaja
HEOTHEMJIEMOMN YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HUM KaxJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHUsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HaIlpaBlIeHA HA pEUICHUE
rI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM LENSIMU W TNPUHLUIIAMH CPEJIHEr0 OOUIETro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmmxcsi, HEOOXOIMMYI0 WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsoliuMH ~ npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIeH XUMHUM) U
OpraHnyeckon xuMuu. PopMUpPOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUHU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHuyeckas XuMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaia M oOyClIOBI€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpEACTaBICHU O CTpoeHuH BemecTB. CBelneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIUHEHUU. B Kypce OpraHM4eckol XWMHUHU IOJIyYarT pPa3BUTHE
c(hopMHUpPOBaHHbIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
NPEICTABICHUS O XUMUYECKON CBS3M, KIAaCCU(PUKALMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHUss B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3YyUYCHHBIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJOTMYECKUE CBEJAEHUSI O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMcsl MPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JIOTUYECKUX TO3UIIUH,



rIIy0Xe TOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHOZUPYIONICH.

Envnasg cucrema 3HaHUM O BAXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyHseTrcs B Kypcax 10 um 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMSI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHOU
XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIHHON W TMPAKTHYECKOU
JESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHS K TMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHUM XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIIMBATh WHGOPMAIUIO U
NPUMEHATh € IS TIOTOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4. B 11e1oM cojepkanrue yaeOHOTO
npenMera  «XUMHUS» ~ JaHHOTO  YPOBHS  HM3YYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCSd MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocohckux HaAEH, TaKUX KaK: MaTepUaIbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OpTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIYy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoOsieM, a
Takke Mpo0JIeM cOepexeHUST IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3JIaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTUS U COIMATHM3AIUN
oOydJaronuxcst TPUHATBIE TPOrpaMMON MO XHMMHUHM TOJXOJbI K OINPEIEICHHUIO
colepkaHUsT M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKMUX 0a30Boe 3HAYEHUE A
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEUICHUS TMpoOJieM, TOWUCKa, aHalu3a W
00paboTku nHpopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemnonaBaHuWs XUMUW KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHET0 00IIEero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJIed H3Yy4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETPHOCTH YE€JIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUs TJIaBHBIMHU IEISIMU H3Y4YEHUs IMpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —12 KJ1.) SABIAIOTCS:

e (opMUpOBaHHME CHUCTEMbl XHWMHYECKHUX 3HAHMN Kak BakHeHIen
COCTABJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAaMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpPOBAHUE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMUMBIX ISl NPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUYECKON U TIOBCETHCBHOM JKU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JI€ATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIO/ICHUEM TPaBHII
0e3011acHOr0 OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHus
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero oobmiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHH OTHAETCA  MPEANouTEHUe
MPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTEIbHOM OpraHu3aliy, BIAACIOLIErO He
HA0OpOM 3HAHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHWUN W NMPUMEHEHHUS WX B PEATHHOU KU3HU
JUTS peIIeHUsT TPAKTUYECKUX 3a]1a4.

B cB3M ¢ 3TUM mnpu W3yuyeHUHM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HauY€HHE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSIM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUEe y OOYYaIOMUXCS  KJIIOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUJIOB
NEeSTEIBbHOCTH: PElIeHUs MpoOJeM, MOoUcKa, aHalu3a U 00paboTKu MH(POPMAIIUH,
HEOOXOJUMBIX JIJIE TPUOOPETEeHMs OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C TMO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMUSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN 00yYarOIINXCs: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMHU, UCIIOIh30BaTh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJIA TIONCKA U aHaJn3a y4eOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YUAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWM W TPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOUN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJM B PEHICHUHM TJIOOANBbHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHNS SHEPTETHUCCKUX PECYpPCOB H
COXpaHEHUSI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIAMMOCTH OCpPEKHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM I TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHSIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM maHe cpeaHero oOmIEro oOpa3OBaHUS NPEIMET «XUMUD)
0a30BOT0 YPOBHS BXOJIUT B COCTaB MpeIMeTHON obOnacTh «EcTecTBeHHO-HAyYHbBIE
IPEIMETHD.

OO61iee yncio 4acoB, OTBEEHHBIX JIJISl U3YUEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBanus, cocrapisieT 70 yacoB: B 10 kimacce — 18 yacos
(0,5 gaca B Hexenro), B 11 kimacce — 35 yaca (1 gac B Heaemo) u B 12 kmacce -17
yacoB(0,5 yaca B He/IeIIO)



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKAS XUMUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE MOJI0KEeHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewlecTB. l'omoisiorusi, wu3oMmepus. XHMHYECKas CBSA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKaly OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHHA (CUCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHWE C o0pa3laMyd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMWA psAf. MeraH u d3TaH —
OpoCTEUIINe MNPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pAl. DTUJIIEH U MPONWIEH —
OpocTellIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— TpPOCTEHINHUN TpEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHUE, (U3MUECKHE W
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
TOpEeHus), MOJy4YeHUEe U IPUMEHEHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUsS U HUTPOBAHUS), MOJIyYEHUE U NMPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUST U HUMPOBAHUSA), NOAyYeHue U npumeHeHue. TOKCUYHOCTD
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apeHoB. I'eHeTmyeckas CBsA3b MEXAYy YIJIEBOAOPOJAAMH, INPHUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKM YIiIeBOAOPOAOB. lIpupoaHbii ra3 U IOIYyTHBIE
He(dTauble ra3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), nuponus. [Ipoaykrsl
nepepaboTku He(TH, UX IPUMEHEHHUE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHe ¢ oOpa3laMu IUTaCTMAcC, KaydyKOB U PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ  YIJIEBOAOPOJIOB U
raJIor€HONPON3BOAHBIX, TPOBEICHNE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NPOAYKTA PEAKLMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WIN NPOAYKTOB PEAKIUH).

11 KIIACC

Kuciopoaconep:kamue opranu4ecKue coeJMHeHus

IIpenenbHble OQHOATOMHBIE CHUPTBL. METaHOI M 3TAaHOJ: CTPOECHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peakluUd C AaKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHue), NpuMeHeHue. BoaopoaHbie CBS3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ ~ CHOUPTBL. OJTWIECHIJMKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHUE CBOICTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHBbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rimuuepuHa v STUIIEHTJIMKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue gpenona.

Anpperunpl U kemouwvl. DOpMaNBIETHI, ALETAIBIACTHA: CTPOCHUE,
du3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue /Uit Kiacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U NpuMEHEHHUE.
CreapuHoBas M OJICMHOBAsI KHCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOLIEE ACHCTBHE.



Cnoxnble 3¢GuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonorunueckas
pOJIb KUPOB.

VYraeBoasl: cocTtaB, kilaccuukamus — yrieBojoB  (MOHO-, AM- U
nosrcaxapubl). ['roko3a — mpocTelnii MOHOCaXapHI: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYEeCKHEe W XUMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
ruapokcusiom Menu(ll), oxkucinenne amMmmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MpPUPOJIEC, MPUMEHEHUE,
ounonorunyeckas poiib. PorocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojauMmepbl. CTpoeHue Kpaxmaina U
HeUoNIo3bl.  DU3MUecKue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAsl PEAKIIUs C HOJIOM).

OKCIEpUMEHTAbHBIE METOJIbI M3YyYEeHHUS BEHIECTB W HMX MPEBpaAIICHUN:
POBE/ICHNE, HAOJIIOJICHHE W OIMHCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJECUCTBUE TJIHUIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmana C HOAOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHCIIOTHI.

Pacuérnbie 3anaum.

Beruucnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIHMH MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoziepKale OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak am(OTepHble Ooprannueckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpupoOJHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUPOIIN3, IeHATYpallysl, KAYeCTBEHHBIE pEAKIIMU Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEIIECTB W MX IPEBpalICHUN:
HaOII0JICHUE U OMUCAHKUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus O€IKOB Mpu
HarpeBaHWM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHU S

OCHOBHBIEC MOHSITHUS XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIUN, CPEAHSAS MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.



OKCHEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXxnpeaMETHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJNIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX MOHATHM, TaK U TOHSATHH, SBISIOMIMUXCS CUCTEMHBIMU JUISI OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Iue ecTecTBEHHO-HAYUYHbIE TTOHITHS: SIBIICHUE, HAYYHBIH (aKT, TUTIOTE3a,
3aKOH, TEOpHs, aHANU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

®duzuka: Marepus, OdHEprus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
SHEPreTUYECKUI ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHUE
BEIIECTBA, (PU3MUECKHUE BETUUMHBI U €AUHUIIBI X U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€JIKU, YIJIEBOIBI, KHUPBHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOTUIUBO,
pecypcsl.

TexHoJIOTUsA: NUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAJBLHOIO MHUTaHUS,
MOIOUIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE TMpenapaThl, MaTepHallbl U3
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHAYECKUM dJieMeHT. AToMm. Sapo aroma, H30TOIBL. DJEKTPOHHAS
000s10yKa. DHEpreTUuecKue ypoBHH, MOAYPOBHU. ATOMHbIE opOutanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHus] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpAIHS aTOMOB.

[lepuonnueckuii 3akoH U Ilepuoanyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepuoguueckoil cucTemMbl
xuMudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJaAM.
3HaueHME NIEPUOIMUECKOTr0 3aKOHA B pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKasi CBsi3b. BHAbI XWMHYECKOH CBSI3U
(koBaJIGHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOM XUMHUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-

akienTopHslii). BomoponaHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
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Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonsTre o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHWUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJI1accaM.

Xumudeckas — peaknusa.  Knaccudukammss  XUMHUYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHWYECKON XHWMHHU. 3aKOH COXPAHEHHsI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUHU TP XUMUUYECKUX PEAKIIUIX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT paziMyHbIX PakTtopoB. OOpaTuMbIe
peakunu. Xumuyeckoe paBHoBecue. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U cialdble 35eKTponauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCAsA, HEUTPaAIbHas, IIETOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHUS BEUIECTB M HMX MPEBPALICHUA:
nemoHcTpanus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemMeHtoB /. .
MenneneeBay, U3ydeHHE MoOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
ONMKCaHUE JEMOHCTPALUOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa30XKEHUE MEPOKCUIA
BOJOPOJIa B PUCYTCTBUU KaTaJIN3aTOPA, ONPEAEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMONIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIUH HMOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3innuHbiX (AKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKLIUI.

Pacuérnbie 3anaumn.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUEThl, PacU€Thl C KCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

12 KUIIACC

Heoprannuyeckasi xummus

Hemeranner. Ilonoxkenne HemerayuioB B llepuomuueckont  cucreme
xumuueckux sneMeHtoB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
dusnyuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa MpuMepe
KHCIIOpoa, cepsl, pochopa u yriepomaa).
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XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETALIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnEe BAXKHENIIINX HEMETAJUIOB U UX COCTMHEHUM.

Meramnsl. Ilonoxenune meraiioB B llepuognueckor cucreMe XMMHUYECKUX
anemenToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajioB. O0mme ¢uzndeckue cpoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUAN AT HANIPSIKEHUN METaJIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, aTlOMUHUM, IIMHK, XPOM, JKEJI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl MoaydeHus MeTaioB. [IpuMmeHeHHe MeTamioB B ObITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyUYEHUS BEIIECTB M HX NPEBPALICHUN:
U3y4YeHUE KOJUIEKIHH «MeTauibl M CIUIaBbl», OOPa3IOB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAIbHBIX 3aj]a4, HAOJIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U IIeJ0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHnble 3anaumn.

Pacuérel maccel BemecTBa WM o0BEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB,
pacuéTthbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
Y3 BEILIECTB UMEET MPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHUYECKOM, YHEPreTHUECKON W IMHIIEeBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL [loHSATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBienuss 00 OOHMMX HAYYHBIX NPUHIUIAX [POMBIILICHHOTO
MOJTy4YE€HUS BaXKHEMIINX BEIIECTB.

YUenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIHUE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MAaTEpHANIbl, KpacKu, CTEKJIO, KEepaMHKa,
Matepuanbl sl 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE WU MHUHEpAJIbHbIC
yAOOpeHUs.

XUMHST U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBujia 0€30MaCHOTO KCIOIb30BaHUS MPENAPaTOB OBITOBOM XUMUU
B IIOBCEJIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBS3HU.

Peanuzamusi  MEXIpeIMETHBIX CBsi3ed TNpU  H3yUYeHUH  OOmEed
HEOpPraHu4eckorM XxuMuu B 11 Kilacce OoCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
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OoOIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATHHA, SBISIOIMIUXCS
CHUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LINKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4dHBIM (akT, rumores3a, 3aKkoH,
TEOpHsl, aHalu3, CHUHTE3, Klaccupukaius, TNepUOJUYHOCTh, HAOJIIO/ICHHUE,
HKCIEPUMEHT, MOACIHPOBAHUE, UBMEPEHUE, SIBIICHUE.

duznka: MaTepusi, IHEPTUsl, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, JKocHCTeMma, Owuochepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIMBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIyPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, MHILEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIHIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JJUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPaMM CPEIHEr0 OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEITbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM TMOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha YpPOBHE CPEIHErO
o01rero 00pa3oBaHus BIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAOMIMMHUCS POCCUHUCKOW TPaKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Yue MOTUBAIIMU K 00YUEHHUIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMU, MPUCYIIUMHU II€I0CTHOM
CUCTEME XMMHUYECKOro o0pa3oBaHMs;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeAMeTa «XHUMHsS» JOCTUTalOTCS B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJieaJaMid POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHITHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMONO3HAHUsA, CaMOpPa3BUTHUS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTHU
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMEeTa «XHUMHSI» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIbITa I[TO3HABATEIILBHOW W MPAKTUYECKON JACSITEIbHOCTU
oOyyJaronuxcst o peaju3alii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacTH:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAXKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;
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TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUJOB YUYEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€UYECTBEHHON XUMMHHU,

yBOXEHUA K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUS XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHS HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/JIa YUYEHBIX U MPAKTUKOB;

UHTEpECAa M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEIYIOUIEM
aHayn3e MHPOpPMAIMU O MEPEOBBIX JOCTIKEHHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
HOCTYIIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUSl [EHHOCTEH 30pOoBOro U 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUYecKoMy U
IICUXUYECKOMY 310POBBIO;

coONIoIcHUS TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCJEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT'0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMpPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);
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WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUH 110 XUMHUH;

YBOXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUU
oOpazoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBA;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

AKOJOTHYECKU IIEIECO00pa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPO/IOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYKarOIIEu
MPUPOJIHON cpejie, YMEHHS TPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTIBbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJILHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTHKe, CIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH;

NOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOIbl U YEJIOBEKA, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHHM JJIS  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUUYECKOW HAMpPaBICHHOCTH U Ba)XXHOM pOJIH B
CO3/TaHMHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, pEIICHUH TI100aJIbHBIX IIPOOIeM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOro UJieHa
00IIeCcTBa;

€CTECTBCHHO-HAYYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
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MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJIICHUI OKPY’KAIOIIEro MUpA U
POUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYSHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUSA U1
perieHus IpooJieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM0o0Opa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHOM

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTrO MpeaMeTa «XHUMHUsD Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCSA
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpPaKarolliue
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUM(PHUKY METOJIOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIHs, SBJICHUE,
IPOIECC, CUCTEMa, HAyYHBIA (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleA0BaHNe, HAOIIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBepCcajbHble yueOHbIE NEHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIC,

PEryJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUJarONINXCs;
CITOCOOHOCTH oOyyarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXAUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEVUCTBUA B MO3HABATEIBHON U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEPCAJIbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 6a30BbIe JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesATh 1NN JEATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHLHOCTH C MOCTaBJICHHBIMU LIEJISIMU;
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HCII0JIb30BaTh MPHW OCBOCHUW 3HAHUN NPUEMBI JIOTMYECKOTO MBIILJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS J1JI1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU I KJIAaCCHU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIUid;

yCTaHaBJIMBaTh MPUYUHHO-CJICJCTBEHHBIE CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE PacCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTUBHBIC, IIO
AQHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMUS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMble B XMMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaKkIuyu — TMpU PEHICHUH Y4YeOHBIX IMO3HABATENBHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh HA3BAaHHBIE MOJEIbHbBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYyYHOTO ITO3HAHUS BEIIECTB U XUMHUYECKHX
peakuuii;

dbopMyIMpOBaThH 1EJIM U 33/1a4U UCCIICIOBAHUS, UCIIOIB30BaTh MOCTABJICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI 111 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS U TPOBEACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
poriecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyJIupOBaTH
00001IIeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCICOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKOM HCCIeI0BATEebCKOM W MPOEKTHOM
NEATeNIbHOCTH, TPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METO/I0B TTO3HAHUS.

3) pa6ora ¢ nanpopmanueii:

OPUEHTUPOBAThCSA B PA3IMYHBIX HCTOYHUKAX HWHpopManuu (Hay4dHO-
NOMyJIsIpHAs JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcbl IHTEpHETa), aHAMM3UPOBaTh MHPOPMAIIUIO PA3THYHBIX BUIAOB U (HOPM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HETPOTUBOPEYUBOCT;
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(GopMyIupoOBaTh 3alpPOChl U NPUMEHATH PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlUM, HEOOXOAWMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajad
OIPENICIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIM S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMaIMeil: NPUMEHSATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, )OpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAJIOra W/WiH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYIIaTh C TPE3EHTAIMeil pe3ylbTaTOB MO3HABATEILHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMH MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBgJ1aleHHe YHUBEPCAJbHBIMYU PEryISTUBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIaraéMblii aJroput™M ACHCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIEOBATENCKUX 3a7ad, BbIOMpaTh Hauboiee
3(pGeKTUBHBII CHOCOO HMX pEIIeHHs C Y4YETOM IMOJyYEeHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CAaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkKaroT:
c(hOPMHUPOBAHHOCTh  MPEACTABICHHHM O XHUMHYECKOH  COCTaBIISIONICH

GCTCCTBCHHO-Hay‘IHOﬁ KapTHHBI MHpPA, POJIHM XHUMHHU B IIO3HAHHUH SIBICHUM
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npupoasl, B (QOPMUPOBAHMUM MBIIUICHUS W KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAIOIINE TOHATUS (XMMHYECKUWA DJJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJISIPHBIM O00BEM, YIJEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
pauKall, U30MEPUsS, U30MEPBI, TOMOJIOTUYECKUN PSAZl, TOMOJIOTH, YTIJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUM U 3aKOHBI (TEOPHUS CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN $A3BIK XWMHUHW;, MHPOBO33PEHUYECKHE 3HAHMS,
Je)Kallue B OCHOBE IOHUMAHUS NPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKUX
SBJICHUM, (DAKTOJIOTMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC NPHU3HAKH MOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOLIUE IMOHSATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEHKHOCTh H3YUEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne CcoequHeHuN (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOJEpKallue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh HMM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHbBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllETUJICH,
ATWJICHTJIMKOJb, TIHIEPUH, (eHol, (HopManbAeTu], aleTaabIerua, MypaBbUHAsS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TJIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

20



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranunveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(hOpPMHPOBAHHOCT,  yYMCHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYeCKue W XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHJICH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METAaHOJ, JTaHOJ], STHUJICHIIUKOJb,
TJIMIEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAs W YKCYCHAsl KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, IeJUTI0I03a, aMUHOYKCYCHAsI KHCIIOTA), MILTIOCTPUPOBATh TEHETHYECKYTO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, MNPUPOIHBIN Ta3, Yyrojb), CIOCOOB WX TMEpepadbOTKH U
MPAKTHIECKOE IPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUMCICHUS 10 XUMHYECCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BCIIECTB WJIM MPOAYKTOB PEaKIIHNH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUH TIPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUM (HaOIt0IeHNEe, U3MEpPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTPaBUjia MOJIb30BAHUS XUMUYECKON
NOCYJIOM W JabOopaTOpHBIM OOOPYJIOBAaHUEM, a TAaKXKe TMpaBWiIa OOpaIleHUs ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIOJIHEHHUIO J1ab0paTOPHBIX
XUMUYECKUX OITBITOB;

c(hOPMHUPOBAHHOCT, yMEHUW TUTAHUPOBATH W BBIIONHITh XUMHYCCKUI
IKCIIEPUMEHT (TIPEBpAIIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHHH, ITOTYUEHUE
STWJIEHA M W3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIC pPEaKIUU OPTraHUYeCKHX
BCIIECTB, JICHATypalusi OCJIKOB IPU HArpeBaHWM, I[BETHBIC pPEaKIMU OCIKOB) B
COOTBETCTBHUM C TMpaBWJIAMH TEXHUKH OE30MACHOCTH TIpH OOpaIlleHWHu C
BEIIECTBAMH © JAOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIepUMEHTa B (opMme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;
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chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eaecoo0pa3Horo TOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXPaHEHMSI CBOETrO 3JI0POBbS U OKPYKAIOIIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONAaCHOCTh BO3JECHUCTBUA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, IMOHMMas cMbIch Tokazarens I1/IK, moscHsaTh Ha mpuMepax CrocoObl
YMEHBIICHUS W MPEAOTBPALICHUS WX BPEAHOTO BO3JCHCTBUS Ha OPraHu3M
YEIIOBEKA;

[IpenMeTtHbie pe3yabTaThl OCBOEHUS Kypca «O01asi XuMHUs OTpa)kKaroT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIOICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJIM XHMHU B TIO3HAHWUU SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM /IS peIIeHHs TPAaKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKHM 3JIEMEHT, aToM, W30TOI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHUUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METaJUTMYECKas, BOAOPO/IHAS ), KpUCTAJUIMYECKas pelieTka,
TAMBl ~ XUMUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JAUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
JNEKTPOIMTUYECKON aucconanuu, nepuoanyeckud 3akoH J[. M. Menneneesa,
3aKOH COXPaHECHUS MAacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPIUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUICCKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIATh XapaKTePHbIC IMPU3HAKU TOHATHM,
YCTAHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOUIME MOHATUS MPHU
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX NMPEBPALICHHI;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JIJIS
cocTaBlieHHsT (OopMysa  BEIIECTB M  YpPaBHCHUH  XHMHYECKHUX  PEAKIIUH,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble HA3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BeEIIEeCTB (yrapHblii Tra3, YIJIEKUCIBIM Tra3, aMMHakK, ramcéHas
U3BECTh, HETAllIEHAsI U3BECTh, MUThEBAs CO/a, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OMPEICIATh BAJICHTHOCTh U CTEIICHb OKUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COEJMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
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CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPOHAsA) B COCINHEHHUSX, THUII
KPUCTAJUIMUECKON pEHIETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAsl, METAJUIMYECKAas), XapakTep Cpebl B BOJHBIX PaCTBOPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(OpMHUPOBAHHOCTb YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEILIECTB I0 HX COCTaBY K OIpEAeIEHHOMY Kiaccy/Tpyrie
COEIMHEHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI EPUOAUYECKOTO 3aKoHa /.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mnepuonoB llepmonnueckoi cucTeMsl
xumudeckux snmeMmentoB JI. M. MennmeneeBa, ucnonb3ysl MOHATHS «S-, p-, d-
JJIEKTPOHHBIE opourtamm, «OQHEPreTUYECKUE YPOBHU», OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUMU
110 Iepuoaam U rpynnaM llepuoauueckon cucremMsl XUuMUYECKUX di1eMeHTOoB /[[. 1.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHUYECKUX  BEILIECTB  PaA3JIMYHBIX  KJIACCOB,
NOATBEPKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMUX XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCH(PHUIMPOBATH XUMUYECKHE PEAKLIUU IO
pazIMYHBIM IIPU3HAKaM (YUCIY M COCTaBY pPEAarupyrolluX BELIECTB, TEIJIOBOMY
3¢ (deKTy peakuuu, U3MEHEHUIO CTENEHEW OKHCIEHUS 3JEMEHTOB, 00paTUMOCTU
peaKkiMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTAaBJIATh YPABHEHHSI PEAKLMA pa3IuUHBIX
THUIIOB, MTOJHBIE U COKpPALIEHHBIE YPABHEHHS PEAKLIM HOHHOIO OOMEHA, YUUThIBas
yCJIOBHS, IIPU KOTOPBIX ITU PEAKLMU UAYT 0 KOHLA;

c(OPMUPOBAHHOCTb YMEHUH NPOBOJUTH pEAKUUH, MOATBEPKAAIOIINE
KAUYECTBEHHBI COCTAB PAa3JMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

cOPMUPOBAHHOCTh YMEHHUH  pacKpblBaTh CYIIHOCTb  OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLU MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
3THUX PEAKLINIA;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkiuu OT pa3INuHbIX (PaKTOPOB; XapaKTep CMEIICHNU XUMHUUYECKOT'O PaBHOBECHS
B 3aBHCHMOCTH OT BHelHero Bo3aeiicteus (npuHuun Jle Illarense);
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c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TakkKe CHOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTMYECKUX MPpoOIeMax XUMHIECKOTO PON3BOCTBA,

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKCICHHS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA MM 00bEMA Tra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OMHOTO M3 YYAaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIUIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUsI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
MOCy/IoOl U J1Ta0OpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwiIa OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBMM C WMHCTPYKLHMSMHU MO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;
12 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOeHMsSI Kypca «Heopranuueckass — XUMUHSD)
OTPaXKaroT:

c(OpPMUPOBAHHOCTh YMEHHUH TIUIAHUPOBATh M BBINOJHATh XHUMHYECKUN
IKCHEPUMEHT (pa3lioKeHHE MEepOKCcHIa BOAOPOAa B MPUCYTCTBUM KaTalu3aropa,
OmpeNeNeHue Cpellbl pacTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCAIHLHOTO
WHIMKATOPa, BIUSHUE Pa3jIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIvH,
peaklMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 33134 IO
TeMaM «Metamey u «Hemeramib»y) B COOTBETCTBMM C TPaBWIAMH TEXHUKU
0€30MacHOCTH MIPU OOPAIEHUH C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAaHUEM,
NPECTaBISITh PE3yJAbTaThl XUMHYECKOTO JSKCIepuMeHTa B QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKINN W (OPMYyIHUPOBaTh BHIBOJABI Ha OCHOBE
3THUX PE3yJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MAacCOBOM
KOMMYHUKamuu, IHTepHeT U ApYTHX);

chOPMHUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECCKHU
1eJIeCO00Pa3HOro0 TOBEAEHUS B OBITY M TPYIAOBOM JEATEIbHOCTH B LEIIX
COXpaHEHUsI CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOMHON Cpeiibl, OCO3HABATh
OIMaCHOCTH BO3CHCTBHSI HA )KHBBIC OPTaHU3MBI ONPEACIEHHBIX BEUIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax CcrnocoObl YMEHBIICHHUS U
IPEeIOTBPACHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA.
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TEMATHYECKOE IINTAHUPOBAHHUE 110 XUMHUHN

10 KUIIACC
KoanuecTBo yacos DIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB M TeM Kontpoabnbie | Tpakraueckue (ungposbie)
NMPorpaMMbl Bceero oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
Pasznen 1. Teoperuyeckue 0CHOBbI OPraHUYeCKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHSI OPraHUYECKUX COCTMHEHUH A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — AJIKAHBI 2
29 HenpenenbHble yrieBogOPOIbL: AJIKEHBI, 6 1
' aJIKaJIMEHBI, aJIKMHbI
2.3 ApomaTudeckue yrieBogopoabl 2
54 [IpupoaHbIe HICTOUHUKH YTIIEBOIOPOAOB U 5 1
' ux nepepaboTka
Hroro no pazneny 15
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 18 1 1
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TEMATHYECKOE IINTAHUPOBAHHUE 110 XUMHUHN

11 KUIIACC
KoaunuecTBo yacos DIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM ugposbie
Ne i/ pasi Konrtpoubnsie | IIpakTnueckue (epp )
MPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 3. Kuciopoacoaepsxkamnue oprannieckue coeJuHeHUs
3.1 Cnuptsl. ®enon 3
319 Anbpaeruapl. KapOOHOBBIE KUCIIOTHI. 7 1
' Cnoxubie dGupbI
3.3 VYrineBoanl 3 1
Hroro no pazaeny 13
Pa3neua 4. A3oTcoaeprkaniue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBI. AMUHOKHUCITOTHI. benku 3
Uroro no pazaeny 3
Pa3zgen S. BbicokoMoJIeKy/JIsSIpHBIE COeIUHECHUS
5.1 [Tmactmaccel. Kayuyku. Bosokna 2
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Ctpoenue atomoB. [lepuoanueckuit
11 3aKkoH U lleproauyeckas cucrema 3
' XUMUYECKHX demenToB J[. 1.
Menaeneena
12 Ctpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
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1.3 XUMHUYECKUE PEAKIUU 6 1 |
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 35 2 2
TEMATHUYECKOE INTAHUPOBAHME 110 XUMHNHAN
12 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kontpoabnbie | Tpakruueckue (undposbie)
NMPOrpamMmMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 2. Heopranuueckasi xumusi
2.1 Merabl 6 1
2.2 HemeTannst 7 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no pazaeny 15
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUA U )KU3Hb 2
Hroro no pazaeny 3
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 18 1 2
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
10 KITACC

/o

Tema ypoka

KoaunuyecTBO 4acoB

Jlara

U3y4eHUs!

KonTpoabHbie

Bcero
padoThI

IMpakTnyeckue
padoThI

Ilnan

dakr

Jdomamnee
3ajaHue

IIpeamer opranndeckoi
XUMUH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus cTpoeHus
OpPraHMYECKUX COECAVUHEHUN
A. M. bByrneposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o
KIaccupuKanuu
OpPTaHMYECKUX BEIIECTB.
Homenxknatypa
(cucremartuueckas) u
TPUBHAIBHBIC HA3BAHUS
OpPTaHWYECKHUX BEIICCTB

AJKaHBI: cOCTaB U
CTPOEHHUE, TOMOJIOTUYECKU I

pan

MertaH 1 3TaH —
IpocTenime
MPEICTaBUTENN AJTKAHOB
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AJIKEHEI: COCTaB U
CTPOCHHE, CBOMCTBA

OTUJIEH U MPONUIEH —
pocTenine
IIPEJICTaBUTENIN AJIKEHOB

[TpakTrueckas padora Ne 1.

«Ilomydenue sTuneHa u
W3Y4YEHUE €r0 CBOMCTB»

Ankanuensl. byranuen-1,3
U MeTuI0yTaaues-1,3.
ITomyuyenue
CHHTETHYECKOTO KaydyKa H
PE3UHBI

10

AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUU PS/I.
ATeTUIEeH — MPOCTEUIIHI
MPEJICTAaBUTENb aJIKHHOB

11

Beruucnenus no
YPaBHEHUIO XUMUYECKOM
peaxkiuu

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBsI3b
YIJIEBOAOPOJIOB,
MPUHAJIEKAIINX K
Pa3IMYHBIM KJlaccam

14

IIpupoaHbIE HCTOYHUKH

29



YTJIEBOJIOPOIOB:
NPUPOIHBIH ra3 u
HONYTHBIE HEQTSAHBIE Ta3bl,
HE(PTb U IPOTYKTHI €€
nepepadoTKu

[TpupoaHbIe HCTOUHUKH
YTIIEBOIOPOAOB:
HOPUPOAHBIH ra3 u

15 1
MOy THBIE HE(TSIHBIC Ta3bl,
HEPTH U IPOITYKTHI €€
nepepaboTKu

16-17 [ToBTOpeHue u 060061IIeHNE )
TEMBI «YTJIEBOAOPOIBI

18 KonrponsHas paboTa o )
paszeny «YTIeBO0POIb»

OBUIEE KOJIMYECTBO YACOB 18

I10 ITPOIT'PAMME
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
11 kaacce

/o

Tema ypoka

KoanuyecTBo 4acoB

JlaTa

H3yYeHHUs

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

ITnan

dakr

Jdomamnee
3aJaHue

[IpenenbHBIE OAHOATOMHBIE
CIIUPTBI: METAHOJI U 3TAHOI.
Bonopoanas cBs3b

MHoroatoMHbI€ CIIUPTHI:
OTUJICHTJIMKOJIb U TJIMLCPHUH

DEHOJI: CTPOCHUE MOJIEKYJIBI,
(bu3znuecKkrue U XUMHUYECKUE
CBOICTBa, MPUMEHEHHE

Anpaeruapl: GopMabaeTuI
U aneTaiabaerun. AeTod

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCJIOTHI:
MYypaBbUHasl U YKCyCHas

[IpakTuyeckas padora Ne 1.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoOBas U 0JICMHOBAs
KHUCJIOTBI, KaK MPeACTaBUTEIN
BBICHINX KapOOHOBBIX KUCIIOT
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MpbI1a KaK COJIH BBICIIMX
KapOOHOBBIX KHUCJIOT, UX
MOIOIIIEe TEHCTBUE

CnoxHble 3(upbl KaKk
MIPOM3BOIHBIE KAPOOHOBBIX
KUCIOT. [ MApOIH3 CI0XKHBIX

a¢upoB

10

Kupsr: rugponus,
IIpUMEHEHHE, ONOJIOTHYecKas
POJIb )KUPOB

11

YrneBodsl: coCTaB,
Kkinaccudukanys. Baxuenmme
MIPEJICTaBUTEIH: TJTFOKO03a,
bpykTO3a, caxaposa

12

Kpaxman u nemnronos3a kak
NPUPOIHBIE ITOJIUMEPEI

13

KonTponbHas padota no
paszueny
«Kucnopoaconepxaiiue
OpraHUYECKHUE COCIUHEHUS»

14

AMMWHBI: METUJIAMHH U
AHWJINH

15

AMUHOKHCIIOTHI KaK
amMQoTepHbIe OpraHUYecKre
COCIUHEHMS, UX
OHOJIOTHYECKOEC 3HAUCHUE.
Ilentnanl

16

benku xak npupoaHsie
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BBICOKOMOJICKYJISIPHBIC
COCIMHCHMUA

17

OCHOBHBIG ITOHATHUA XUMHUHN
BBICOKOMOJIEKYIIIPHBIX
COCIMHEHUN

18

OCHOBHBIC METOAbI CUHTE3a
BBICOKOMOJIEKYIIIPHBIX
coennuenni. IlimacTMaccel,
Kay4dyKH, BOJIOKHA

19

KonTponbHas padbota «
AMUHBD)

20

XUMUAYECKUM JIEMEHT. ATOM.

DnexTpoHHas KOH(Urypauus
aTOMOB

21

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa, nx CBS3b C
COBPEMEHHOU TeOpUEN
CTPOEHHUSI ATOMOB

22

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX
9JIEMEHTOB U X COCIMHCHUM
0 TpyIaM U MepUoIaM.
3HaYeHUE MePUOIUYECKOTO
3aKOHA U CHCTEMBI

XHUMHUYECKHUX d1eMeHTOB JI. 1.

Meneneesa B pa3BUTUU

33



HayKu

23

CrpoeHue BeniecTsa.
XuMHUecKas CBsI3b, €€ BUJIbI,
MEeXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOH CBSI3H.
BopopoaHnas cBs3b

24

BaneHnTHOCTD.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKHUCIICHUA.
BemiectBa MonIeKyIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

25

[TonsaTHE 0 TMCTIEPCHBIX
cucteMax. MctuaHbIe 1
KOJUJIOMHBIE PACTBOPBHI.
MaccoBas 10714 BeIllecTBa B
pactBope

26

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHuH. I eHeTHueckas
CBSI3b HEOPTraHUUYECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

27

Krnaccudukanus XumMuueckux
peaKkunii B HEOPraHU4ECKOU U
OpPraHMYECKON XUMUU. 3aKOH
COXPAHEHUS MacCChl BEILIECTB;
3aKOH COXPaHEHUs 1
MPEBPAILECHUS SHEPTUU TTPU

34



XUMHYCCKUX pCaKIUAX

28

CKopocThb peaKIui.
OOpaTumble peaKIi.
XUMHUYECKOE PABHOBECHE

29

[IpaxkTuyeckas padota Ne 2.

«BnusiHuE pa3IuYHBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

30

DNEeKTpOoIUTHYECKAS
nuccormanud. Iloaarue o
BOJIOPOJTHOM I1OKa3aTese
(pH) pactBopa. Peakuuun
HMOHHOTO 0OMeHa.

31

I'maponns opraHnYecKux u
HEOPTraHUYECKHUX BEIIECTB

32

OKHCIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakiuu. [lonstue 06
3JIEKTPOJIN3E PACIJIaBOB U
pacTBOPOB CoJIe

33-
34

[ToBTrOopenue u 0600IIEHUE
TeMbl « TeopeTnueckue
OCHOBBI XUMUI»

35

KonTponsHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMUI»

OBILEE KOJIMYECTBO YACOB
10 ITIPOT'PAMME

35
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
12 KIIACC

n/n

Tema ypoka

KoanuyecTBO 4acoB

JlaTa

U3y4eHust

Bcer

Kont
pPoJib
HbIE
pabo
ThI

IIpakTHyeck
ue padoTbl

Ilnan

dakr

Jdomamnee
3ajaHue

MerTamisl, UX MOJIOKEHUE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTPOSHHUS aTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA
METaJJIOB

CrutaBbl METAIIIOB.
DJIEKTPOXUMHUYECKUH P HATPSIKCHU I
METaJIOB

XUMHAYECKHE CBOMCTBA BAKHEHUIITNX
METaJIJIOB (HATpUM, KaJIuil, KaJbLuH,
MarHui, aIIOMUHUN) U UX COSAUHEHUHN

XUMHUYECKUE CBOMCTBA XpOoMa, MEIU U
HUX coequHeHn XUMHUYECKHUE CBOMCTBA
[IMHKA, JKeJIe3a U UX COCTUHCHUN

ITpakTnueckas padbora Ne 1. "Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe

36



«MeTaniabl»"

HemeTaminl, UX MOJIOKEHNE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. 1. MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusnueckue cBOMCTBa HEMETAIIOB.
ANTOTpOIUS HEMETAJUIOB (Ha IpuMepe
KHCIJIOpOJIa, cepbl, hocdopa u
yriiepoa)

XUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEphI U UX COCTMHEHUI

XuMHYeCcKue CBOMCTBA a30Ta, pochopa
Y UX COEIUHEHHI

10

XUMHYECKHE CBOMCTBA yIJIEPOa,
KPEMHUS U UX COCIUHEHUHN

11

[TpaxTuueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe
"Hemeranas"»

12

KonTponbhas pabota no temam
«Metamae» 1 «HeMeTauiey

13

HeOpFaHI/I‘-ICCKI/IC " OpraHn4CCKUC
KHCJIOTHI. HeopraHI/mecxI/Ie n
OpraHN4Y€CKUC OCHOBAHUA

14

AMdoTepHbIE HEOPTaHUYECKUE U
OpPTaHUYECKHUE COCTUHEHUS.
['eHeTHYECKas CBS3b HEOPTAHHMUCCKUX H
OpPraHUYECKUX BEIICCTB
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Ponp xuMun B o0ecrieueHUN
BKOHOFquCKOﬁ, 3HepFeTquCKOﬁ u

15 MUIIEBON O€30MaCHOCTH, Pa3BUTUHU 1
MEIUIIMHBI

16 [IpeacrasneHus: 00 00X HAYUHBIX

17 MPUHLINATIAX npOMLimneHHoro 1
MOJTyYeHHUs] BaKHEHIIINX BEIIECTB
YenoBek B MUpPE BEIIECTB U

18 MaTeprasioB XUMHS U 3[I0POBbE 2
YeloBeKa

OBUIEE KOJIMYECTBO YACOB I10 18

[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10-11 KJTACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

1

TeopeTI/I‘IeCKI/Ie OCHOBBI OpraHquCKOﬁ XUMHNHU

1.1

CdhopmupoBaHHOCTH TMPEACTABIEHUI O XUMHUYECKOH COCTaBISAIOIIEH
€CTECTBEHHOHAyYHOM KapTUHBI MHpa, pPOJM XHUMHUU B I[O3HAHUU
SBJICHUM TIPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW IS
pEeIICHUsT TPAKTUYECKUX 3a7ad W SKOJOTHMYECKH OO0OCHOBAHHOTO

OTHOIIEHHS K CBOEMY 3I0POBBIO M IPUPOTHON Cpejie

1.2

Brnanenue cucteMoil XMMHMYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAr Ak LIUE MTOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, CTENECHh OKHUCICHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsT Macca, MOJISIPHBIA OO0BEM, YTIEPOAHBIA CKEIeT,
byHKIMOHANbHAS ~ Tpynma,  paaudkaln,  HU30Mepus,  H30MEpHI,
TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- H
a30TCOACpIKAIIUE COCTUHEHHUs, OMOJOTUYECKH aKTHBHBIC BEILECTBA
(yrneBompl, KUpBI, OCJIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS oOpraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMUH, (DAKTOIOTHICCKHE
CBEJICHHSI O CBOICTBaX, COCTaBe, TNONyuYeHHH U Oe30MacHOM
WCIIOJIb30BAHUM  BAXXHEHMIIMX HEOPraHWUYECKMX U  OPraHMYECKHUX

BEULIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YeI0BEKa

1.3

ChopmupoBaHHOCT, yMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU
MOHSTUH,  YyCTaHaBIMBaTb WX  B3aUMOCBSI3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIUE TOHSATUS TPU OMNHCAHUU COCTaBa, CTPOCHUSA H

MPEBPALLECHUN OPraHUYECKUX COCIMHEHUIN

1.4

c(OPMHPOBAHHOCTh YMEHHUN HCIOJIH30BATH XUMUYECKYIO CHMBOIHUKY
JUISL COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHOW) (opMya OpraHMYECKUX BEIIECTB U YpaBHEHHIA
XUMUYECKHUX PEAKIM, N3rOTaBINBaTh MOJEIIN MOJIEKYJ OPraHUYECKUX
BEILECTB I WUIIOCTPALMA UX XUMHUYECKOTO M IIPOCTPAHCTBEHHOI'O

CTPOCHUS
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1.5

ChopMUpOBaHHOCTh ~ YMEHUH  YCTaHABIUBATb  NPHHAUIEKHOCTD
W3YYEHHBIX OPraHMYECKHX BELIECTB MO MX COCTaBy U CTPOEHUIO K
onpeAenéHHOMY Kiaccy (Ipynme) CcoeauHeHW (YIJieBOJOpOJibl,
KHUCJIOPOA M a30TCOAEp)KallMe COEAMHEHUs, BBICOKOMOJIEKYJIPHbIE
COEIMHEHHUs), JaBaTb MM  Ha3BaHUS [0  CHUCTEMATUYECKOH

nomenkiatype (IUPAC)

L.5

ChopmHpoBaHHOCTh YMEHHUS ONPEAENATh BUABI XUMUYECKOW CBS3H B

OpraHMYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCT,  YMEHHUSI TMPUMEHATH: TOJOXKEHUS  TEeOpUu
CTpoeHHUsl opraHuyeckux BemectB A.M. bytinepoBa st 0ObsICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

VYraesomopoasl.  Kucnoponcopepkamie ¥ a30TconaepiKaiiue

OpTraHU4YC€CKUC COCAUHCHUS. BBICOKOMOJ'ICKy.TIHpHLIC COCIUHCHUA

2.1

ChopMUpOBaHHOCTh YMEHHH TPUBOJIUTH TPUBUAIbHBIE Ha3BaHHA
OTJIEbHBIX OPraHMYECKHX BEILECTB (ITUJIEH, NPONWIEH, AlleTUJICH,
STUJICHTIIUKONb, TJIHLIEPUH, (PeHod, (QopMalbIerus, areTaiblerus,
MypaBbUHas KHCJOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHCIIOTa,
CTeapHHOBasi KHCIIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJJII03a,

TJIAIIAH)

2.2

CdhopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA THUMHYHBIX MpeICTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, ATHIICH,
MpONWIIEH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeH3o0,
METaHOJ, ITAHOJ, STUICHIJIMKOINb, TIUIEPHH, (EHON, areTaabIeTusl,
MypaBbHHAsE U YKCYCHas KHCIJIOTBI, TJIFOKO3a, KpaxMal, LeJUTHII03a,

aMUHOYKCYCHAasl KHCIIOTA)

23

C(l)OpMPIpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATL T'CHCTUYCCKYIO CBA3b
MCXKIOY THUIIMYHBIMHA MpEaACTaBUTCIIAMHA Pa3IMYHBIX KJIaCCOB
OpTraHNYCCKUX BCUICCTB YPAaBHCHUAMMN COOTBCTCTBYIOINX XUMHUUYCCKHUX

peaKIuii ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (POPMYII

24

CdopmMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HUCTOYHHUKHU
YTIEBOOPOIHOTO CHIPbs (He(Th, PUPOIHBIN Ta3, Yroib), CIOCOOBI UX

Hepepa60TKH H IPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéThbl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJCTh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMMO3HAHHA, UCIIOJIB3YCMbIX B XUMUU IIPU U3YUCHUHN
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BEIIECTB W XUMHUYECKUX SABJICHUH (HAOMIOIEHHME, W3MEpPCHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIL30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHWS s TPUHITHS PEHICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

3.2

CdhopmupoBaHHOCT, yMEHHI COONMIOJATh TPaBWIA TOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHBIM O0OpYIOBaHHEM, a TaKXKe
npaBuiia oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKLMSIMHU

1O BBIIIOJIHCHUIO na60paT0prlx XUMHWYECKUX OIIBITOB

33

CdopMupOBaHHOCTH YMEHHH TJIAHUPOBAThH M BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (MIPEBpAICHUSI OPTaHUYECKHUX BEIECTB MPU HArpEBaHUH,
MOJIYYCHHUC 3THUJICHA U U3YUYCHUC CT'0 CBOfICTB, KauCCTBCHHBIC PCAKIUU
OpraHMYECKHUX BEIECTB, JeHATypauus OElKOB TpU HarpeBaHHH,
LBETHBIE peakUUu OENKOB) B COOTBETCTBUM C TMpPaBUIAMHU TEXHUKH
0e30MacHOCTH Mpu OOpaIleHUH C BEIIECTBAaMU U JIAOOPaTOPHBIM
060py,Z[OBaHI/IeM; OpeaACTaBIATh PE3YJIbTaThl XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOILIUX

peakuuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB

3.4

CdhopmupoBaHHOCTH YMEHHI MPOBOAUTH BHIYHCICHUS [0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
IPOAYKTA PEaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJHBIX BEIECTB WM IIPOLYKTOB pEaKLIUN)

3.5

CdhopmMupoBaHHOCTD YMEHHUH KPUTUYECKH aHAJIU3UPOBATh
XUMUYECKYI0 HH(OpMAIHMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOUYHUKOB

(cpeactBa MaccoBoii nH(hopmaluu, cetb UHTEpHET U Apyrue)

3.6

CdhopmupoBaHHOCT, yMEHUW COONIOAATH TMpaBWJIA HKOJIOTHUYECKU
1[e1ecOo00pa3HOro TOBENEHUSI B OBITY U TPYIOBOM NEATEIHHOCTH B
LENAX COXPAHEHUsS CBOETO 3J0POBbS M OKPYKAWOWIEH MNPUPOIHOMN
Cpenbl, OCO3HAaBaTh OMACHOCTH BO3JCUCTBHUS HA YKUBBIE OPTraHU3MBI
ONpe/IeTIEHHBIX OPTraHUYECKUX BELIECTB, TOHMMAs CMBICI MOKa3aTelis
[MAK (mpenenbHO AOMYyCTUMOM  KOHIIGHTpAIMHM), TMOSICHATH Ha
pUMepax CrnocoObl YMEHBIICHHUS U TMPEIOTBPALLEHUS UX BPEIHOIO

BOBHGﬁCTBHH Ha OpraHus3M 4C€JIOBCKa

11 -12 KJIACC

Kon
NMpoBepPsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero o0pa3oBanusi
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pe3yJabTara

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAHWW, KOTOpass BKIIOYACT:
OCHOBOIIOJIATAIOIINE  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIH aTOMOB,
WOH, MOJIEKyJa, BaJCHTHOCTh, AJICKTPOOTPHUIATEILHOCTh, CTEIECHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsi Macca, MOJSPHBIN
00BbEM, KpUCTAJUITMYECKasl pEeHIETKa, TUIBI XWMHUYECKUX pPeaKuui
(OKHCITUTEIBHO-BOCCTAHOBUTENIbHBIE, OK30- H  SHIAOTEPMHYECKHE,
peaki HOHHOTO OOMEHA), PacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTAYECKAST ~ TUCCOLIMALIMSA, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHMUYECKOM pEeaKuu, XUMUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHsS DJIEKTPOJUTHYCCKOW aucconuanuu, llepuoamueckuii
3akoH [I.M. MeHnneneeBa, 3aKOH COXpPaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (DAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TMONYyYEeHHMH U OE30IaCHOM HCIONB30BAaHUM BaKHEUIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M TNPAKTHUYECKON JACSITEILHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCT, YMEHUU BBISBISITH XapaKTepHbIE MpPHU3HAKUA U
B3aUMOCBS3b HM3YYCHHBIX TIOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATUS TIPU OINHMCAHUM CTPOEHUSI W CBONCTB HEOPraHUYECKHX
BELIECTB U WX TNPEBPAIICHUI; BBISBISTH B3aHMMOCBA3b XUMHYECKHX
3HaHUU c MOHSTUSIMU u Mpe/ICTaBICHUSMHU IPYTUX

CCTCCTBCHHOHAYYHBIX IPEIAMECTOB

1.3

Bnanenne OCHOBHBIMM METOJaMM HAy4yHOI'O IIO3HAHMS BEUIECTB U
XUMHUYECKUX sBJIEHUN (HaOM0JeHHe, W3MEpEeHUe, SKCIEPUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopmupoBaHHOCT, YMEHUU OMNpEAENsATh BaJeHTHOCTb M CTENEHb
OKHCJICHUSI XHMHYECKMX 3JIEMEHTOB B COCIUHEHHUAX pa3IMYHOTO
coCTaBa, BMJ  XUMHUYECKOM  CBSI3M  (KOBAJIEHTHas,  WOHHAfi,
MeTaJuIn4ecKasl, BOJOPOJHAs) B COCAUHEHUAX, TUIl KPUCTAITMUECKON
pPEeIIETKH KOHKPETHOTO BeEIllecTBa (aTOMHAsl, MOJEKYJsIpHas, WOHHAs,

METAJLTUYECKas )

1.5

CdopMUpOBaHHOCTh YMEHHI OMNPEACISITh XapaKTep CPeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

CpopMUpPOBAaHHOCTL ~ YMEHHS  KJIaCCH(UIUPOBATH  XHUMHYECKHE

peakuuy Mo pa3JIndHbIM MPU3HAKaM (YHCIy M COCTaBy PEarupyroLInx
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BEIIECTB, TEIUIOBOMY d(QeKTy peakiuu, H3MEHEHHUIO0 CTeneHen
OKHUCJICHHS  JJICMECHTOB,  OOpaTUMOCTH  PEaKIUH,  y4acTHIO

KaTajanu3aTopa)

1.7

ChopMuUpOBaHHOCTh ~YMEHH  COCTABISATh YPABHEHUS  PEAKIHA
pPa3IMYHBIX TUIIOB, IOJHBIE M COKpALIEHHBIE YPAaBHEHUs pPEaKLUN
HMOHHOTO OOMEHA, YUUTBIBAs YCIOBUS, IPU KOTOPBIX 3TH peaKUuu HIyT

J0 KOHIIa

1.8

CchopMupoBaHHOCTh YMEHHUI NMPOBOIUTH PEAKLUH, MOATBEPIKIAIOIINE
KayeCTBEHHBI  COCTaB  PA3JIMYHBIX HEOPraHMYECKHX  BEILECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIHME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEILIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHUN PaACKpPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOT'O OajaHca dTHX peaKI_II/Iﬁ

1.10

CdhopmupoBaHHOCT, yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOU peaknuuu OT PA3JIMIHBIX q)aKTOpOB

1.11

ChopmupoBaHHOCT, yMEHHI  OOBSACHATH  XapakTep CMEMICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(npunnun Jle [larense)

0611_[2151 W HCOpraHNYCCKasd XUMUA

2.1

CdopmupoBaHHOCT, YMEHUN pacKpbiBaTh cMbICH [lepuoamueckoro
3aKOHa J.N. Menneneesa u JIEMOHCTPHUPOBATh €ro
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYIO W  IPOTHOCTHYECKYIO

byHKIIUU

2.2

CdopMuUpoBaHHOCTh YMEHUN XapaKTEPHU30BaTh FJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHMX 3jJeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTeMbl XHMHMUecKux ayeMeHToB J[.M. MenneneeBa, HCHOIb3ys
MOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHUECKUe
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHHUH IO MEepHoJaM M rpymiam

[Iepuoanueckoit cucreMsl XuMuueckux 31aeMeHToB .M. Menneneesa

23

CdhopmupoBaHHOCT, YMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYECKHUMH  BEIIECTBAMH c MOMOINBI0  ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
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ChopmupoBaHHOCT, ~ yYMEHHIl  yCTaHaBIMBAaTh  MPUHAAJIC)KHOCTh
HEOpPraHMYECKHUX BELIECTB 0 UX COCTaBY K OIpENeIEHHOMY Kjaccy
(rpynmne) coenuHEHMH (MPOCTHIE BELIECTBA — METAJUIBl M HEMETAJUIbI,

OKCHAbI, OCHOBAaHH, KUCJIOTHI, an)OTepHLIe TUAPOKCUIDI, COJ'II/I)

2.5

CdhopmupoBaHHOCT, YMEHHUN UCTIOIB30BAaTh XUMUYECKYI0 CHMBOJIHUKY
JUIs cocTaBlieHUs (OpMyN BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HoMeHKIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUs OTACIbHBIX HEOPraHMYECKUX BeIIeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, Trali€Has W3BECTb, HETall€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKIATh  CYUIECTBOBAHME  T'€HETUYECKOM  CBA3M  MEXKAY
HEOPTraHUYECKUMH BEIIIECTBAMU c MOMOIIbI0  ypaBHEHUU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBITIOIHATH XUMHUYECKUN
SKCIIEPUMEHT (pa3jloKEHHE IEPOKCHAA BOAOpPOJAa B MPUCYTCTBUU
KaTajli3aTopa, ONpeleJeHue Cpeabl pacTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBLHOTO HWHAMKATOpa, BIUSHUE pAa3IHYHBIX (PaKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peakuuM, peakluud HOHHOro OOMeEHa,
Ka4yeCTBEHHbIC PEaKLIUU Ha Ccynbdar-, kKapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHMSI, PELIEHHWE SKCHEPUMEHTAIbHBIX 3aJady IO TeMaM
«Meramne» u «HemeTanabsl») B COOTBETCTBUU C MPAaBHJIAMU TEXHUKHU
0€30macHOCTH TpH OOpAaIIeHWH C BEHIECTBAMH M JIAOOPAaTOPHBIM
000pyZI0BaHUEM; MIPEICTABIIATh pe3yJIbTaThI XUMHYECKOIO
JKCIIEpUMEHTa B (QOpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMyITHPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHH COONIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKON TOCY/I0M M J1abopaToOpHBIM O0OpYJOBaHUEM, a TaKkKe
ImpaBujia 06paIIIeHI/I$I C BCUICCTBaAMH B COOTBCTCTBHUU C MHCTPYKIUAMU

110 BBIIIOJTHCHHUIO na6opaT0pHHx XUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XUMHUYCCKUE
MPOLIECCHI, JIeXKAIIHEe B OCHOBE MPOMBIILICHHOTO TMOJIYYEHHUs CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MpEACTaBICHUN 00
OOIIMX HAy4YHBIX MNPHUHLMIAX M  3KOJOTHYECKHX  MpobieMax

XUMHYECKOI'O IMMPONU3BOACTBA

XUMUA U KU3Hb. PacuéThl
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3.1

CdopMUpPOBAaHHOCTh TPEICTABICHUNH O XWMHUYECKOW COCTABJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJM XHUMHUU B TO3HAHUU
SBJICHUN TPUPOABLI, B (OPMHUPOBAHMHM MBIIIJICHUS W KYJbTYPHI
JTUYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW IS
pelieHusl TPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM cpesie

3.2

CdhopMupoBaHHOCTD yMEHUI KPUTHYECKU aHAJIN3UPOBATh
XUMHUYECKYI0 HMH(POpMAIUIO, TMOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUH, c€Tb IHTEpHET U Ipyrue)

33

CdhopmupoBaHHOCT, yMEHHI COONMIOJATh TpPaBHUIA DKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUsT B OBITY M TPYAOBOM JESATENBHOCTH B
LEJAX COXPAaHEHHUsI CBOErO 3J0pPOBbS U OKPYXAKOIIEH NPUPOIHOU

CpeIbI

34

Oco3HaBaTh ONACHOCTb BO3JEHUCTBHS HA JKUBBIE OpraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszatens 11K, moscHiITh
Ha MpUMeEpax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M YCJI0BCKa

3.5

CdhopMupoBaHHOCTD YMEHUH IIPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAaHUEM TOHSTHSI «MaccoBasi J0Ji1 BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHWH Ta30B NPU XUMUYECKUX PEAKIHSIX, MAacChl
BelIecTBa WM 00bEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00BEMY OJHOTO M3 YYacTBYIOUIMX B pPEAKLUHU BEILECTB,
TeIrI0BOro 3dexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 -11 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

1

TCOpCTI/I‘leCKHe OCHOBBI opraHqucxoﬁ XUMHHU

1.1

[Ipenmer opranuuyeckoil XUMuU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYeHUU HOBBIX BEIIECTB U MaTepuajoB. Teopus CTPOEHUS OpPraHMYECKUX

coequHennit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMysibl OpraHMYecKHX BemlecTB. [‘oMonorus, wuzoMepus.
XuMHYecKasi CBsI3b B OPraHWYECKUX COCIUHEHHUAX — OJWHAPHBIE U KpaTHbHIC

cBs3u. [IpencraBienue o KaccupUKaMU OPraHUYECKUX BELIECTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUH (CHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS Ba)KHEHIITNX HpGI[CTaBI/ITCHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKAN psAl. MeTaH u 3TaH — npocTenImne
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE U XUMHYECKHE CBOWCTBA (peakiuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaXO0KACHUEC B IPUPOAC, IMOJTYYCHUC U IIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHME, FOMOJOTMYECKMH psAld. ODTUIEH M NPONWIEH —
IpOCTEHIINE MPEACTAaBUTEIN AIKEHOB: (U3MUECKHE U XUMHUUYECKUE CBOICTBa
(peakuuy T'MIPUPOBAHUS, TaJlOTCHUPOBAHUSA, TUApATALUU, OKHUCIEHHUS U

HOHI/IMepI/I3aHI/II/I), IMMOJIYyYCHHEC U ITPUMCHCHUEC

23

Ankanuensl: Oytammen-1,3 u wmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKHUE CBOMCTBA (peakius moaumepusanun). [lomydeHrne cCMHTETHYECKOTro

Kay4dyKa U PE3UHBI

24

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJOTHYCCKUN psil. ATETHICH —
MPOCTEHIINN TIPECTABUTENb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKHe U
XMMHUYECKHUE CBOWMCTBA (peakluu TUAPUPOBAHNUS, TATIOTCHUPOBAHMS, THPATALINH,

TOpPEHHUsI ), TOyUYeHUE U IPUMEHEHHE

2.5

Apenbl. benszon: coctaB, crpoeHue, (uU3MUECKHME M XUMHUYECKHE CBONCTBA
(peakuuy raJoreHupoBaHMs U HUTPOBAHUS ), TIOJyYeHUE U IpUMEeHeHue. Tomyor:
COCTaB, CTpOeHHe, (u3nueckue ¢  XMMHYECKHE CBOWCTBAa  (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUs), MOJIYYEHHE M IPUMEHEHHE. TOKCUYHOCTh
apeHOB. ['eHeTHuyeckas CBS3b MEXAY YIVIEBOJOPOJAMH, MNPUHAJIEKAIIUMU K

Pa3IMIHBbIM KjlaCCaM

2.6

[TpupoaHbIe UCTOYHUKH YIiIeBoopo0oB. IIpupoanslii ra3 u nomyTHble HeTAHBIE
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ra3el. Hedpth 1 e€ mpoucxoxnenne. Criocodbl mepepaboTKu HePTH: MeperoHka,
KPEKUHI (TepMHUYECKHM, KaTamuTHueckuil), muponus. IIpoayktel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €r0 mepepadoTKu

KI/ICJ'IOpO,[[COI[ep)KaH_II/Ie OpraHn4eCKuC COCANHCHU A

3.1

[IpenenpHBIE OJHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJI: CTPOCHHE, (PUINIECCKUE
M XUMHYECKHe  CBOWMCTBa  (peakiuu C  aKTUBHBIMM  METaJUlaMu,
rajJlor€HOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEeHHe. BoJopoaHble CBSI3M MeEXIy
MOJIEKYyJIaMHM CIUPTOB. JlelicTBME METaHOa W 3TaHOJIa HA OPraHU3M YeJIOBEKa.
MHoOroaTtoMHbIe CIIUPTHI. ITUICHTIIMKOIb U TIHIEPUH: CTPOCHUE, (pusndeckune u
XUMHUYECKHE CBOMCTBa (B3aMMOJCKMCTBHE CO  IICNIOYHBIMH  MeETajllaMH,
KauecTBEHHAsl peakiusi Ha MHOrOaTOMHbIE cHUpThl). JlelicTBUe Ha OpraHu3M

YCIOBCKa. HpI/IMeHCHI/Ie TIIMOepruHa U OTUJIICHITIUKOJIA

3.2

@deHon: CTpOCHHE MOJIEKYJbl, (U3MYecKHhe U XHUMHYECKHe CBOMCTBA.

TokcuurocTs enomna. [Ipumenenne peHoma

3.3

Anpaerunpl U KeToHbl. DopMabIeTHI, alleTaNbACTH: CTpoeHNe, GU3UIECKUE 1
XUMHUYECKHE CBOMCTBA (PEaKIUU OKUCIEHHUS W BOCCTAHOBJICHHS, KaYECTBEHHBIE

peaxkiuum), MoJiy4eHue U IpUMEHEHNE

3.4

OnHOOCHOBHBIE Ipe/ebHble KapOOHOBBIE KUCIOTH. MypaBbuHAs U yKCycHas
KHCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMUYECKHE CBOICTBA (CBOMCTBA, 00IIMe ISt
Kjlacca KUCJIOT, peakuus dSTepuuKanuu), TMOIy4eHHe U I[PUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENIN BBICIIUX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIITHUX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC )ICﬁCTBHG

3.5

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas posib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, AM- U TOJIHCAXapUIbI).
I'moko3a — mpocTedmnii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,
¢du3nueckue 1 XUMHYECKUe CBOIcTBa (B3aumozeiictue ¢ ruapokcuaom meau(ll),
OKHMCJICHHE aMMHauyHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHME,
OpO’KeHHE TIJIIOKO3bl), HAXOXKJIEHHE B IMPUPOJE, NPUMEHEHUe, OMOoJoruuecKas
posb. DorocunTe3. PPyKTO3a KaK MU30MEP IIIOKO3bl. KpaxMair u 1emiono3a Kak
npuposaHble noiauMmepbl. CTpoeHHME Kpaxmala M LEeJUIo03bl. Pusndyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIn3, KAUeCTBEHHAs PEaKIs C HOJ0M)

A30Tcozlep>1<aume OpraHn4CCKueC COCINHCHHUA

4.1

AMMHOKHUCIOTEI KakK aM(I)OTCpHBIC OpraHu4CeCKUC COCIUHCHUS. duznueckue u

XHMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IMpUMCpEC FJ'II/II_[I/IHa). buomorngeckoe
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3Ha4YCHHE aMHHOKUCIOT. IlenTuabl

4.2

benku kak mpuUpOIHBIE BBICOKOMOJEKYIJSApHBbIE coenauHeHus. [lepBuuHas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OeiakoB. XHMMUYECKHE CBONCTBA OEJIKOB:

TUAPOJIH3, ICHATYpalusl, KaYeCTBCHHBIC PEaKIIUU Ha OCJIKU

BrIicokOMONEKyIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TOHATUS XUMHMHU BBICOKOMOJICKYJISIPDHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSS MOJIEKYIIpHAas
Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUM —

noJimMepu3anusa U NOJUKOHACHCAUA

52

3KCH€pI/IMCHTaJIBHLIC MCTOAbl H3YUYCHUA BCHICCTB HU HUX HpeBpaHleHI/Iﬁi
O3HaAKOMJICHHUEC C O6p8.3HaMI/I NMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay4ykoB. [lomyueHue CHHTETHYeCKOro Kayyyka U pe3uHbI

11 -12 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XUMHYECKUH d7eMeHT. AToOM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 00O0JIOYKA.
DHEpPreTUUEeCKUe ypoBHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-2TIEMEHTHI.
OcoOeHHOCTH pacTpeeNieHus dJEKTPOHOB MO0 OPOUTANSIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOHPUTYpAIIHsI aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ileproauyeckas cucrema XUMUIECKUX di1eMeHTOB [[.1.
MenpneneeBa. CBs3p nepuoandeckoro 3akoHa u Ilepuonnmdeckoil cHCTEMBI
xuMHuueckux anemMeHtoB J[.M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOWCTB XMMMYECKHUX DJJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTHIX M CJIOXKHBIX BEUIECTB IO TpyHHaM M IMEpPHOAAM.

3HaueHHe MNEPpUOANYCCKOI'O 3dKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemiectBa. XUMHUYECKas CBsA3b. Buabl XUMHUYECKOHW  CBS3U
(koBajJicHTHAsT HEMOJISIpHAs M TOJSpHAss, HWOHHAs, MeTaindeckas). VIoHbI:
KaTHOHBI U aHWOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-AKLIENITOPHBIN). BonopoaHas cBsi3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA
COCTaBa BELIECTBA. THUMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa

BEIIECTB OT THUIIA KPUCTALIMYECKOM pemérku. IloHsaTtne o aucnepcHsIxX
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cucremax. McTtuHHBIC U KOJUIOWAHBIE PAaCTBOPEI. MaccoBast 1oist BC€IIECCTBa B

pacTtBope

1.6

Kiaccudukanmst HeopraHmdeckux coeqnHeHnii. HoMeHkiatypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peaknusa.  Kmaccudukamwss ~— XMMHYECKMX — peakIuii B
HEOPraHWYECKOW M OPTaHMYECKOM XUMHUHU. 3aKOH COXPAHEHHWS MacChl BEIIECTB,

3aKOH COXPAHEHUS U IPEBPALLECHUS JHEPIUH IPU XUMUYECKUX PEAKLIUAX

1.8

CKopocCTh peaknuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DaxkTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4ecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnekTponuTrueckas aucconuanus. CuiapHbIe W ciabbie AnmekTposnthl. Cpena
BOIHBIX paCTBOPOB BCIICCTB: KHCJIas, HeﬁTpaHBHaH, IeJIouHasd. PeaKHI/II/I HNOHHOI'O

oOMeHa

1.11

OKHCIIUTEIBHO-BOCCTAaHOBUTEIBHEIE pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemerauioB B lleproandeckoi cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa 1 0COOCHHOCTH CTpOEHHUs aTOMOB. Dusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJIOTpOHI/ISI HEMCTAIJIOB (Ha IpuUMEpPC KUCJI0pOJda, CCPhI,

dbocdopa u yriiepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHWIMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dbochopa, yrimeponra W KpEeMHHA) U HX  COeAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHwi). [IpumeHeHue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUN

23

Meramnsl. Ilonoxenune meramioB B Ilepuogudeckoil cuUCTEME XMMHYECKUX
anemenToB (.M. MenzneneeBa. OCOOEHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0ume ¢pusznyeckue cBoicTBa MeTauoB. CIijaBbl METAJIOB.

DJIEKTPOXUMHUYECKHUI Psii HAITPSKEHU METaJllIoB

24

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIIOB (HATpWid, Kamui, KaJbLIHM,
MarHui, aJlOMUHUH, ITUHK, XpOM, JK€Je30, MeIb) M WX coeauHeHuid. OOmme

CTIOCOOBI OTy4YeHHUsI MeTaioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE

2.5

I'emeTnueckas cBI3hL HEOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAIIUX K PAa3IMYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xumuu B o0OecredeHUH SKOHOFI/I‘IGCKOI\/'I, SHGPFCTHHCCKOﬁ u HHH.[CBOﬁ
6630H3CHOCTI/I, Pa3sBUTHUNU MCOULUHBI. ITousarue o HAay4YHBIX MCTOAAaX ITO3HAHUIA

BEIICCTB 1 XUMHUYCCKUX peaKqu/i
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[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHUS

BOXHEHIIMX BewecTB. UenoBEeK B MHUpPE BELIECTB MU MATEPHAIOB: BaKHEUILIHME

32 CTPOUTENbHBIE MAaTepUallbl, KOHCTPYKIUOHHBIE MaTE€pHabl, KpPacKH, CTEKIO,
KepaMuKa, MaTepuaibl JJs SJICKTPOHUKH, HAaHOMAaTepHalbl, OPraHUYECKUE U
MUHEpPAJIbHBIE y100peHus
XuMUsg W 3I0pOBbE UENOBEKAa: MPaBHJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX

3.3 MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MPENapaTOB OBITOBON XMMHUH

B [TIOBCEIHEBHOU KU3HU
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxtmonepHoe o6miectBo «M3marensctBo «IIpocBemienne

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxnmonepHoe odmectBo «M3aarenberBo «lIpocBemenne»
METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

Brenure 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoanueckoe mocooue —

6a30BbIil ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O011as XuMHUs B TeCTaX, 3aja4ax,
ynpaxHeHusx. 11 kmace» — M.: Ipoda, 2023 rogx.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YimakoBa «Xumus 11 kmacc:
KoHTposbHbIe 1 poBepoUHbIE pabOThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHas kuura ans yaurens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHas kaura s yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoyMoBa «3agauu 1o XUMUU U
crocoObl ux pemeHus» - M.: «/Ipoday, 2021ros.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHslie MIaHbl 10 y4eOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpagy Yuurens 2018ro.
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8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, -
M.: Dk3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I'.octpoyMoB «XUMHUUYECKUI SKCTICPUMEHT B IIIKOJIC
11 kmaccw; - M.: JIpoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Brenute Bemutenanusiehttp:/ www.chemnet.ru I'azeta «Xumus» u cait

TUTST YIUTENS «S1 Uity Ha YPOK XHMUH

http://him.1september.ru Enunas komnexuus L{OP: I1peameTnas xoyiekius
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcriepuMeHThl: xumusi. Komnekmust Poccuiickoro o0rieo0pa3oBaTeaIsHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Becepoccuiickas oauMnuaaa mKkoJIbHUKOB 0 XUMUH
http://chem.rusolymp.ru Oprannyeckas XuMus: JICKTPOHHBIA YUYCOHUK IS
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUHU: STICKTPOHHBIA yIEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOMIEIK: XUMUS

http://www.chemistry.ru JluctaHuuoHnHasi onuMnuazga no XuMuu:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT
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