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IHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peaau3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX ToyIokeHUuM «CrtpaTeruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@Oepneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUs 00ydaroUIuXcsl CpeAcTBaMuU
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyaibHbie ToyioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3allud, SBISETCS HEOThEMJIEMOM YacThlo MX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaromuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJEp)KaHUE M IMOCTPOCHHE KOTOPOro OIpPEAENICHbl B
mporpaMMme 10 XUMHUH C YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOU JKU3HH OOIIECTBA, a TakkKe C y4ETOM
oO0lmux 1eMed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odiero oopazosanusi B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTepHUATbHON KYJIBTYPHI.
OnHa BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTAaBIECHUS 00 OKpYKaloleM MHpPE KaK O €IUHCTBE
OpUPOABLl M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHHUS B3aMMOCBSA3U MEXKIY

CTPOCHHUEM BCIICCTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00JIaCTIMU IMPUMCHCHHM.
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TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIICIIHOTO
TpyJa W >KM3HU KaXJI0ro uieHa oOmectBa. COBpeMEHHas XMMHsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMW HaIlpaBlIeHA HA pEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTH YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3JOPOBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUUIIAMH CPEIHEro OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIBTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH ~ npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIeH XUMUM) U
OpraHnyeckon xuMuu. PopMUpPOBAHUE NaHHOM CHUCTEMBI 3HAHUU IPU HU3YyYECHUHU
npeaMera oO€ecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEr0 MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxkanus KypcoB — «Opranuyeckas xumusi» u «OOmas u
HEopraHuyeckas XuMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro 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 TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpPEACTaBICHU O CTpoeHHH BemecTB. CBeneHHs 00 uU3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckol XWMHUHU IOJIyYarT PpPa3BUTHE
c(hOopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs MEepBOHAYAIbHbBIC
NPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHuss B mpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3YyUYECHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan H (PaKTOJOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl MPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUONYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



rIIyO)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHOZUPYIOMICH.

Envnnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBax W MPUMEHCHHH, a TAKKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 xkiaccos
AJIEeMEHTaMU COJIEPKaHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAalOT €€ pojib B TO3HABATEIHLHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHSI K TMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKHUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NPUMEHATh € IS TIOTOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4. B 11e10M coaepkanue yaeOHOTO
npenMera «XUMHUS» ~ JaHHOTO  YPOBHS ~ HM3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopMupoBaHre y OOy4YalOMIMXCSI MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocohckux HACH, TaKUX KaK: MaTepUaTbHOE C€IMHCTBO HEOPTAaHHMYECKOTO M
OPTaHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJOTHYECKHUX IPoOiieM, a
TakKe Mpo0JIeM cOepeKeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3JIaHUs HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTUS U COIUATHM3AIUA
oOydJaronuxcsit TPUHATBIE MPOrpaMMON MO XHMHUHM TOJXOJbI K OINPEIEICHHUIO
colepkaHUs M TOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAUEHUE s
Pa3TUYHBIX BHUJIOB JCSITCIBHOCTU: pEIICHUS TMpoOJieM, TOWUCKAa, aHalu3a W
00paboTku nHbopMaIu, HEOOXOAUMBIX IS TPUOOPETEHHUSI OTIBITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK M Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs, IIPH ONPEACICHUN
coJiepKaTeIbHOW XapaKTepPUCTUKHU IIeJIe H3Yy4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NESTETPHOCTH YE€JIOBEKa M KaK OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH W3y4eHUs
peIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CoryacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3Y4YEHHUs IMpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMUpOBaHHME CHUCTEMbl XHMMHYECKHUX 3HAHMN Kak BakHeHIen
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O03HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpPOBAHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX ISl MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUYECKON U TIOBCETHCBHOM JKU3HHU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JI€ATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TPaBHII
0e3011acHOr0 OOpaIeHus ¢ BEIECTBAMM.

Hapsiny ¢ atuM, copepxaTenbHasi XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CUCTEME CpeaHero obuiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHH OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAepKaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa3oBaTEIbHOM OpraHu3aliu, BIAACIOLIErO HE
HA0OpOM 3HAHUM, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHWUN W NMPUMEHEHUS WX B PEATHHOU KU3HU
JUTS peIIeHUs] TPAKTUYECKUX 3a]1a4.

B cBf3M ¢ 3TUM mnpu W3yueHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHNil B KOHKPETHBIX U3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUe y OOYYArOMMXCS  KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEpPCAIbHOE 3HAYCHUE IS PA3IUYHBIX BUJIOB
NeSTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaiIu3a U 00paboTKu HH(POPMAIINH,
HEOOXOJUMBIX JIJIi TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKU C MO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMUSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEHN 00yYarOIINXCS: CIOCOOHOCTH CaMOCTOSTEILHO TPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMHU, UCIIOIH30BaTh
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalv3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/IaTeIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKON
HAINPaBJICHHOCTU XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOAIbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOro
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHoMm mmaHe cpemHero oOmiero oOpa3oBaHUs Y4EOHBIM TpeAMET
«Xumus», U3ydaeMblii Ha 0a30BOM YpPOBHE, SBJSIETCS OOS3aTEIBHBIM yUEOHBIM
IPEAMETOM.

OO61iee ynco 4acoB, OTBEEHHBIX JIJISl U3YUYEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Heent0), B 11 kinacce — 34 gaca (1 yac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE NOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHH (CUCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUS
BAXKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHWE ¢ OO0pa3laMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAA. MeraH u dTaH —
OpoCTEelIne NPEICTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu 3aMelleHUs] U TOpPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U NMPONWIEH —
OpocTellne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHME CBOICTBA
(peakuuy THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOWCTBA (peakius nonumepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHYECKHE CBOICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIYyYEHUE U NMPUMEHEHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu

cAlloceHUposarusl U Humpoeaﬂuﬂ), nojyyernue u npumeHeHue. TokcuuHOCTH
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apeHoB. I'eHeTmyeckas CBsA3b MEXAY YIJIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTaHble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BELIECTB M MX IPEBPALCHUN:
O3HaKoOMJIeHHe ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB W PE3UHBI, KOJUICKIIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIor€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MOITYYEHHE ITUIICHA
Y U3y4YE€HUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerull, ALETAIBIAETHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['umaponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosiucaxapubl). ['oko3a — npocTeiuii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (TUApPOIH3,
KauyeCTBEHHAsI PEAKIIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaALICHUM:
poBe/ieHne, HAOJIOJICHHE W ONKMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3ammopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaun.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

A3oTcoeprkale opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTepHble Opranuueckue coeauHeHus. Gusnveckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMLuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHs], KAYECTBEHHbIE PEAKIIMHU Ha OEIIKH.

OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TOJTUKOHACHC IS,

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpPEBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMeTHBIX CBS3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBIICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(UKalus, MepuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MYECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboToCUHTE3, OMOJIOTHYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJbHOIO NUTaHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XumMudeckuii 3ieMeHT. AToM. Sapo aroma, H30TOMbL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTeMsl
xuMmuuecknx anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU TPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJAM.
3HavyeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKash CBsi3b. BuAbl XHMHYECKOH CBSI3U
(koBaJIeHTHAs HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
akuenTopHelii). BomoponHas cBA3p. BaneHTHOCTb. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[TonsTne 0 mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xummueckas — peaknusa.  Kimaccupukanmms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMUUECKUX PEAKLIHSIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pazfnyHbIX PakrtopoB. OOpaTuMbie
peakuuu. XuMuU4Yeckoe paBHoBecue. DakTopbl, BIUSAIOMKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas aucconuanus. CuiabHbie U ciialdble d5ekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCAs, HEUTPaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cucrema XuMu4eckux 3aemeHToB [, .
MenpeneeBay, U3ydeHHE MOJENEeH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuEe U
OTNMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHJMKATOpPAa, pEAaKIMHM HOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUN.

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIMUH, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUEThl, PACUEThl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxkenne HemeraymoB B Ilepuomuueckont  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
@du3nyecKkrue CBOMCTBA HEMETAIIOB. AJUIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEWIIUX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HMX  COCAUHEHUNU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.
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Meramnsl. 1lonoxenue meraisioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuIMe gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HAIIPSKEHUN METaJIIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIUX METAIOB (HATPUM, KaJIMi, KaJbIIHM,
MarHui, amoMUHUHN, [IUHK, XPOM, JKEJIE€30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl MoiayyeHus MeTtaioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W WX IpPEBpalICHUI:
U3y4eHHEe KoJieKuuu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTAIILHBIX 3aj]a4, HAOJIOJICHWEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUJIA AITIOMUHHUSA C PAcTBOpaMU
KHUCJIOT U LIEeJI04YeH, KaYECTBEHHBIE PEaKMU Ha KATUOHBI METAJIJIOB).

Pacuérnblie 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAULMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYEHHS BaXKHEHIIINX BEILECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKd, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3yYeHMH OOmed u
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOlIMX €CTEeCTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHH, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmue ecTecTBEHHO-HAyUHbIE TMOHATHA: HAy4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.
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dusukKa: MaTepus, SHEPTusi, Macca, aToM, dJIECKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  kimeTka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, MaKpo- U
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

I'eorpadusi: MmuHepanbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOIJIUBO,
pecypchl.

TexHoJorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
IMPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmMMucss MPOTpaMM  CpemHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHbIM M NOpeaAMETHbIM). HaydHO-MeToauyeckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha YpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBAIIMU K 00YUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HECHHbBIE IJIAHBI.

JIM4HOCTHBIE PE3YJbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIUOKYJIBbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMUd POCCUHCKOr0 TPaKJAHCKOro OOIEecTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM W TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcst o peajusalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YaCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

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

MPEJCTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHI B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPY aHAIU3€ Pa3Iu4HbIX BUIOB YUYEOHOU NEATENBHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

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

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);
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WHTEpeca K MPaKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeObHOCTEH 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapakKTepa SKOJOTHYECKUX IMPOOJIeM, BIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHWS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XHUMHUH IS
pellIeHUsT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOI0TIOJIb30BAHUS;

AKTUBHOTO HENPHUATUS JECUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIEH
MPUPOJIHON cpejie, YMEHHS TPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUUYECKHE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUsl PA3BUTOTO IKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

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

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpodJieM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI1 COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U Ba)XXHOM pOJM B
CO3/IaHUHM HOBOM 0a3bl MaTepHAIBHOW KYJIBTYPBI, peIICHUH TI100abHBIX IIPOOIeM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SYHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCHEUIHOTO TpyJa U OKOJOTHMYECKH KOMGMOPTHON KHU3HM KaXKJIOro YJieHa
00I11eCcTBa;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCMOJIb30BaTh
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MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SIBIICHUI OKPY’KAIOIIEro MUpa U
POUCXOMSAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 MOJXyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATENBHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUSA U1
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazNuyHbIX cepax mpodeccruoHanbHOM

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro IMmpenMera «XUMHsS» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpaKarollue
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PHUKY METOJOB TIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CHUCTEMa, HAyYHBIA (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIaeA0BaHue, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHBepcajbHble yueOHbIE NEHCTBUS (IMO3HABaTEJIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUJarONINXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B MMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MertanpeaMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJbHBIMH
JIeHCTBUSIMM :

1) 0a30Bble JJOrNYeCKHe TeHCTBUS:

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

ONpeNesATh 1IN JEATENbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;
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HCIIO0JIb30BaTh MPHW OCBOCHUW 3HAHUN NPUEMBI JIOTMYECKOTO MBIILJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIIMNE MOHATHS J1J11 OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU I KIAacCHU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIUi;

yCTaHaBJIMBaTh MPUYMHHO-CJICJCTBEHHBIE CBA3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE pPacCCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
AQHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTU M IPOTHUBOPEUMUS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMble B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECNIH, MPEOOPA30BHIBATH MOJACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU
peaKkIuyu — TMpU PEIICHUH Y4YeOHBIX IMO3HABATENIBPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHbBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIECTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHUYECKHX
peakuuii;

dbopMyIMpOBaThH 1IEJIM U 33/1a4U UCCJICIOBAHUS, UCIIOIB30BaTh TOCTABJICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IIJIAHUPOBAHHUS U TPOBEACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
poIiecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3ylibTar, (QopMyJIUpOBaTH
00001IIeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJCIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIeI0BAaTEebCKOM W MPOEKTHOM
NEATeNIbHOCTH, TMPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METO/IOB TTO3HAHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBAThCSA B PA3IMYHBIX HCTOYHUKAX HWHpopManuu (HAy4HO-
NOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcebl IHTEepHETa), aHAMM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIAOB U (HOPM
MpeICTaBICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HETPOTUBOPEYNBOCT;
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(GopMyIMpoOBaTh 3alpPOChl U NPUMEHATH PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMaALIUM, HEOOXOAWMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajad
OIPENIENIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJIbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxeMbl, rpaduKu, TUarpaMmMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYUYHBIM S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH JAelCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUANOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  TNPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEILHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyiupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.

OBgJ1aieHHe YHUBEPCAJbHBIMYU PEryISTUBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TNpEIaraeéMblii aJroput™M JACHCTBUN MNpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pEIIeHHs C Y4YETOM IMOJyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

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

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTrHble pe3yabTaThl OCBOCHHs Kypca «OpraHudeckas XUMUS
OTPaXKAIOT:
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c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHWMHU B TIO3HAHUMU SBJICHUU
npuposibl, B  (OPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUs] TPAKTUUECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpass  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKUUA JJIEMEHT, aToOM, JJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUILIATEILHOCTh, XUMUYECKAas
CBS3b, CTPYKTypHasi popmyna (pa3BEpHYyTass W COKpaII€HHAs), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAs TpYIIIa,
paauKai, U30MepHs, U30MEPhbl, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCJIOPOJ U a30TCOJEpKAIIUEe COCIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPUSI CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalne B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUM, (PAKTOJIOTUYECKHUE CBEICHUS O CBOWCTBAaX, COCTAaBE, TMOJYyYCHUH W
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JAEATEIbHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIONIUE MOHSATUS MPU
OMNMCAaHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMysl OpraHMYeCcKMX BEIIECTB W YpPaBHCHUH XUMHUUYECKUX PEaKIuH,
W3TrOTaBJIUBATh MOJIEM MOJIEKYJl OPTraHUYECKUX BEIIECTB JI WUIIOCTpAIlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMJICKHOCTh N3YUCHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTAaBY M CTPOCHHID K ONPEHEIEHHOMY
KJIaccy/Tpynmne coeauHeHuM (YriaeBOJOpPOJbl, KHUCIOPOJ U a30TCOoJeprKaliue
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cucrematnueckor HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TpUBUAIbHbBIC
Ha3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWICH, alleTHUJIEH,
ATUJICHTJIMKOJb, TIULepUuH, (peHois, (GopManbaerus, amneraibleruj, MypaBbUHaS
KHCJIOTA, YKCYCHAasi KMCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
dpykTO3a, KpaxmMas, LeIi003a, TIIHIIHH);

c(OPMHUPOBAHHOCTh yMEHHUSI OMNPENCISITh BUABl XUMUYECKON CBSI3H B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);
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c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. BytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyrojib), CHOCOOBI HMX NEPepadOTKu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peakIuyu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU TIPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SBICHUMN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BAHUS XUMUYECKON
NOCy/IOl U J1Ta0OpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (IIpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOJTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, KA4YeCTBEHHbIC PEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArPEBaHWM, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMPaBWJIAMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUUYECKOTO 3KCIIepUMEHTa B (opMe 3alliCh ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpPMAINIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOM
uHpopmanuu, TaTepHer u apyrux);
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cOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  TpaBHJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpYXKaloIlel MPUPOIHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIci Tokaszatens [I/IK, moscHsaTh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAICHUS WX BPEIHOIO BO3IACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCSl: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anmucu XMMHUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUpPOBAHWUM MBINUICHWS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMM, KOTOpass  BKIIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYCCKHH 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJia, MOJIb, MOJISIPHBIA 0O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUECKAs CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAJNIMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE DPaBHOBECHE); TCOPHUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [l. M. Menpgeneesa,
3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
MpY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUMU SI3bIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHWS MPUYUMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA;
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c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX MTPEBPALLCHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHusi (HOpPMYJ BEIIECTB M  ypPaBHCHUH  XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BElIecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOPaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpMHUPOBAHHOCTb YMEHHUI YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCHbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI EPUOAUYECKOro 3aKoHa /.
N. MeHnneneeBa v IEMOHCTPUPOBATh €TI0 CUCTEMATU3ZUPYIOITYIO, 00BSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIIMU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepumonnueckonn cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, MCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAUHEHUU
o nepuoaam u rpynnam llepuoanyueckor cuctemMbl XUuMHYECKUX deMeHToB []. H.
Meneneena;

c(OPMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKHE CBOMICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS JIEMEHTOB, 00OpaTHUMOCTU
peaKklMK, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHUS pEaKUUil pazIUYHbIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIii HOHHOTO 0OMEHa, YUYNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHILIA;
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c(OPMUPOBAHHOCTh YMEHUH NPOBOJAUTH pEaKUUH, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

cOpPMUPOBAHHOCTh ~YMEHHHM  pacKpblBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeuIHero Bo3aeictsus (nmpunuui Jle [larensbe);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYUYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH NPOBOJUTH BBIUKUCICHHSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIUIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBINOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jioKeHHUE MEepPOKCHUIA BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
OMpEeJEeNeHNe Cpelbl pPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WUHIMKATOpa, BIMSHUE Pa3jIMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyib(par-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0
TeMaM «Metamb» U «Hemeramib»y) B COOTBETCTBHM C MNPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAaIllEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000PYAOBAHUEM,
OPEICTaBISITh pPE3yJIbTaTbl XUMHYECKOIO 3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTrux);
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cOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  TpaBHJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETrO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOW CPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokazarens I[IJIK, mosicHAT, Ha mpuMepax CcrmocoObl YMEHBIICHUS U
NpEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHUYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3ae/ioB H TeM
NMPOrpaMMbl

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pa3neu 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XUMHUH

1.1

[Ipeamer
OpTraHUYEeCKOU
xumuu. Teopust
CTPOEHUS
OpraHUYEeCKUX
coenuHeHuit A. M.
bytneposa

Utoro no pazneny

Paznen 2. YriaeBoaopoabl

2.1

[IpenenvHbie
YTIEBOIOPOABI —
AJIKaHBI

2.2

HenpenensHueie
yTJI€BOAOPOABIL:
QJIKEeHBI, aJKaUeHBI,
QJIKMHBI

2.3

Apomartnyeckue
yTJI€BOAOPOAbI

24

IIpuponusie

26




UCTOYHUKHU
YTJIEBOIOPOAOB U UX

nepepadoTka

Hroro no paszneny 13

Paznen 3. Kuciopoacoaepskamnue oprannieckne coeJuHeHUs

3.1 Cnuptsl. ®enon 3
ANLIEruae!.
319 KapGonoBbie 7
KUCHoThl. ClI0KHbBIE
3UpHI
3.3 VYrneBoanl 3 2
Hroro no paszneny 13

Pa3znea 4. A3oTconepxkainiue OpranHnyeckue coeIuHeHus

AMUHEL.
4.1 AMHWHOKHCIIOTEL. 3
benku
Htoro no pazneny 3

Paspnen 5. BeicOKOMOJIEKY AISIpHbIE COCTHHEHUS

51 II;macTmaccel. )
’ Kayuyku. Bonokna
Wroro no pazaeny 2
OBUIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME




11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbBbIE
HaumenoBanue
Ne (undposbie)
W pa3fejioB M TEM Beero Konrtpoasnsie | IIpakTnueckue 0Bpa3oBaTEbHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckne 0CHOBBI XUMUM
CtpoeHune aTOMOB.
[Tepuoanueckuii 3aK0H
11 u [lepuoanueckas 3
CHUCTEMa XUMUYECKUX
sneMenToB /[l. H.
Menaeneesa
Crpoenue BenecTna.
1.2 Mmuoroobpasue 4
BEILIECTB
1.3 XHUMHUYECKHUE PEAKLIUU 6 1 1
Hroro no pazaeny 13
Pa3nea 2. Heopranmueckasi XuMust
2.1 MeTtanbl 1
2.2 Hewmeranibl 1 1
CBs13b HEOPraHUYECKUX
23 U OpPraHU4eCKUX 2
BELIECTB
Uroro no pazaeny 17

Pa3gea 3. XuMus u :Ku3HbL
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3.1 XUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TIPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Kontpoasbnbie | IlpakTuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTebHbIC
padoTsbI padoThI
pecypcsl

[IpenmeT opraHuYeCcKON XUMUH,
€€ BOBHUKHOBEHUE, PA3BUTHE U
3Ha4YCHHE

Teopus crpoenus
OpPraHMYECKHUX COCIUHEHUN A.
M. byrneposa, €€ OCHOBHBIE
IIOJIOKEHUS

IIpencraBnenue o
KJ1accu(pUKanuyu OpraHnIeCcKux
BelecTB. Homenknarypa
(cucremaTuueckas) u
TpI/IBI/IaJIBHLIC Ha3BaHUA
OpI‘aHI/I‘-ICCKI/IX BCIICCTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTUYECKHUI paa

MertaH u 3TaH — NpoCTeHIIre
IIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTHIIEH " MMPOIUJICH —
HpOCTGfIIJ.IPIG npeaACTaBUTCIIN
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AJIKCHOB

[IpakTuueckas padora Ne 1.
«ITomyuenue sTuneHa u
W3YUYEHHUE Er0 CBOMCTB)

Aunkanuensl. byranuen-1,3 u
metunoOyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U
PE3UHBI

10

AJIKHMHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALleTHIIEH — NPOCTEHIINI
MIPEACTABUTEND ATKUHOB

11

Bbruncnenus no ypaBHEHUIO
XUMHUYECKON peaKInu

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

['eneTHueckas CBS3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JINYHbIM
KJaccam

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOAHBIN Ta3
¥l MOy THBIC He(TSHBIC Ta3bl,
HEPTh U MPOTYKTHI €€
nepepaboTKu

15

[TpupoaHbie HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOy THBIE He(TAHBIE Ta3bl,
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He(Thb U MPOTYKTHI €€
nepepaboTKu

16

KonrtponsHas pabora o
paszaeny «YriaeBogopoabh

17

[IpenenbHBIE OTHOATOMHBIC
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MHOroaToMHbI€ CIIUPTHI:
STWICHIIUKOJIb U TNIMLEPUH

19

@DeHOII: CTPOCHUE MOJIEKYIJIbI,
¢uznyecKkue 1 XuMHUYECKHE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruabl: GopMaIbAeTHI U
areraiapaerug. Anerod

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHUCJIOTHI, KaK TIPEICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

24

MBpl1a KaKk COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEe JCHUCTBUE

25

CrnosxHbie 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
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KUCHOT. ['Maposin3 CI0KHBIX
3¢hupoB

26

Kupsl: rupoan3, NpUMEHEHHE,
Ouos0ruuecKas poiib KHUpPOB

27

VYTneBoasl: cOCTaB,
knaccudukanus. Baxueiiue
MpPeJICTaBUTENHN: TIIH0K03a,
dpykTo3a, caxaposa

28

Kpaxman u nemntonosa kak
MIPUPOHBIC TTOTUMEPHI

29

KonTponbHas padora no
pazaeny
«Kucnopoacoaepxaine
OpTraHUYECKUE COCAMHEHUS/
Bcepoccuiickas nmpoBepodHas
pabora

30

OO61as xapakTepucTHKa
a30TCO/CPIKAITUX OPTAHUIECKUX
coenuHeHMUH / Beepoccuiickas
npoBepovHas pabora

31

AMMHBI: METHJIAMHAH U aHWJINH

32

AMMHOKHCIOTHI KaK
aM(pOTepHbIC OpraHNYECKHe
COEIMHEHMS, UX OMOJIOTHYECKOE
3Hauenne. [lenruapl. beakn kak
MPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHHUS
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OcCHOBHBIE TTOHSATUS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX 1
COECUHEHUN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX |

coequHeHmi. I1macTMacchr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbnbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUHN DJIEMEHT. ATOM.
DnekTpoHHask KOHPUTYpalKs aTOMOB

[Tepronnueckuii 3aKOH 1
[lepuoanueckas cucTeMa XUMHYECKUX
snemeHToB 1. 1. MenaeneeBa, ux
CBSI3b C COBPEMEHHOU TEOpUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHAYECKHX JIEMEHTOB U MX
COCIIMHEHUH I10 TPYIIaM U MIePHOIaM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMBI XUMHUYECKUX d1eMeHToB J[. 1.
MeneneeBa B pa3BUTUU HAYKU

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTS.
DNIEKTPOOTPULIATENBHOCTE. CTENIECHb
oKucieHus. BemecTBa MOJIEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.
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VcTrHHBIE ¥ KOJUTOMIHBIC PACTBOPHI.
MaccoBas 10J1 BelecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMuueckux peakuun
B HEOPraHUYECKOU U OpPraHUYECKON
XUMHU. 3aKOH COXPAaHEHUS MacChl
BEIL[ECTB; 3aKOH COXpPaHEHUs U
IIPEBPAILECHMS SHEPTUU TIPH
XMMHMYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XMMU4YECKOE paBHOBECUE

10

[TpakTuueckas pabota Ne 1. «Bnusiaue
pa3anuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pPeaKum»

11

DJIEKTPOTUTHYECKAS TUCCOIHALIS.
[ToHsiTHE O BOJOPOIHOM ITOKA3aTeIe
(pH) pactBopa. Peakiiuu mnoHHOTO
oOMeHa. ['uaponus opraHu4ecKux u
HEOPTaHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu. [Tonsitue 06 3nexTponan3e
pacIiaBoB U pacTBOPOB COJIEit

13

KontponbHas paboTa mo pasaeny
«TCOpCTI/I'-ICCKI/IC OCHOBBI XUMHUN))

14

Mertamisl, UX IMOJOKEHHUE B

37




[Teproamueckoit cucTeMe XUMHIECKUX
snemenToB JI. . MenaeneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB.
OO6mue GpuznyecKre CBOMCTBA
METAJI0B

15

CruiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUH P
HANpPSOKEHUN METalIoB

16

XUMHYECKHE CBOUCTBA BAaKHEUIIINX
METaJUIOB (HATPHUH, KT, KaIbIUH,
MarHui, aIIOMUHUN) U UX COCAMHEHUIN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U
UX COeIUHEHUN

18

XnMHU4YecKre CBOMCTBA IUHKA, JKelle3a
U UX COCTUHEHUHN

19

[IpakTuueckas padbora Ne 2. "Pemienue
IKCIEPUMEHTAIBHBIX 33134 110 TeMe
«Metaie»"

20

Hewmeramisl, uX nonoxeHue B
[Tepuoanueckoii cucteMe XUMHUECKUX
anemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pur3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETaIoB (Ha IpUMEpe
KHUCIIOpOJ1a, cephl, hocdopa u
yriiepo/ia)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUN
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23

XuMH4yecKHe CBOMCTBA a30Ta,
dbocdopa 1 Ux COeTUHECHUIA

24

XHUMHUUYECKUE CBOMCTBA yIiIepoa,
KPEMHUS U UX COCIMHEHUIN

25

[IpruMeHeHre BaXKHEUIIINX HEMETAIIOB
U UX COCTUHEHUH

26

O0600I11IeHNE U CUCTEMATHU3ALIMS
3HaHUM 1Mo TeMe «Hemeramas.
BbruucieHus mo ypaBHEHUSAM
XUMHYECKHUX PEaKIHi 1
TEPMOXHUMHUYECKHUE PACUETHI

27

[TpaxTuueckas padorta Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TEMe
"Hemertamnsl"»

28

KonTtponsHast pabora mo Temam
«Metamey u «HemeTamuisn)

29

HeOpFaHI/ILIeCKI/Ie U OPraHUvYCCKUC
KHUCJIOTHI. HeOpFaHI/I"ICCKI/Ie u
OpTraHU4YCCKUC OCHOBAHUA

30

AM@oTepHbIe HEOpraHu4ecKue 1
OpraHUYECKHUEe COCTUHEHUSI.
['eHeTnyeckas CBSI3b HEOPTAHMUECKUX
Y OpPraHUYEeCKUX BEIIECTB

31

Ponp xumuu B o0ecrieueHnn
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEUIIUHBI

32

[IpeacraBnenust 00 0OMIMX HAYUHBIX
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IMpUHOUIIAX IMPOMBIIIJICHHOT'O
IMOJIy4YCHUA BaKHEHUIITNX BC€IICCTB

33

Yenosek B MUpE BELIECTB U
MaTEPUAJIOB

34

Xumusa u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpOBaHHOCTH TMPEACTABICHUN O XUMHYECKOW COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJU XUMUU B TIO3HAHUU
SBIIGHUN TIPUPOIBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] TMPAKTUYECKUX 3a7ad W DIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM cpelie

1.2

Brnanenune cucremMoil XMMWUYECKUX 3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAra0I1e MOHSTHUSA (Monekyna, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpDHBIA OO0BEM, YTIEPOAHBINH CKEJeT,
(GyHKIMOHANbHAS ~ TPYyIIa,  paadKal,  H30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUI  psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJI- |
A30TCOJEPIKAINE COCTUHEHHs, OMOJIOTMYECKH AaKTHUBHBIE BelIecTBa
(YyrneBonpl, KHpbI, OCJIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUHM M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHMsI opraHudeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHUECKHE
CBEJICHUS O CBOWMCTBaX, COCTaBe, IMOJy4YeHUH H Oe30MacHOM
WCIIOJIb30BAHUM BAXKHEHIIMX HEOPraHUYECKHMX U  OPraHMYeCKUX

BCIICCTB B 6BITy u HpaKTH‘{eCKOf/'I ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUPOBaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
NOHATUHM,  YCTaHABIMBATL WX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOLIME IIOHATUSA IIPU ONMCAHUM COCTAaBa, CTPOEHUA H

MPEBPAILLICHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(hOpMUPOBAHHOCTh YMEHHMH HCMOIb30BaTh XMMHUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJSIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) (opMya OpraHMYECKHX BEIIECTB U YpaBHEHHIA
XUMUYECKUX PEaKLUid, U3rOTABIMBATH MOJIETIU MOJIEKYJI OPTraHUYECKUX
BEIECTB I WUIIOCTPALMM UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS
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1.5

ChopmupoBaHHOCT,  yMEHHMM  yCTaHaBIMBATh  MPUHAIJIEHKHOCTh
W3YYEHHBIX OPraHMYECKHX BELIECTB IO MX COCTaBy U CTPOEHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeauHeHM (yriaeBoJOopOpbl,
KHCIIOPOX M a30TCOAEP)KAILUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMs), JaBaTh UM  Ha3BaHHUA [0  CHCTEMaTUYECKOM

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHUS ONPEACISATh BUIBI XUMUYECCKOW CBS3H B

OpPTaHUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMUpOBAaHHOCTh ~ YMEHHSI IPUMEHSTH: TOJOXEHUS  TEOPHH
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa mansi oObsicHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MaCChbl BEIIECTB

YrieBogoposl. Kucnoponconep:xariue u a30TcoJIepKallne

OpraHN4Y€CKUC COCANHCHUS. BLICOKOMOJ'IGKy.HSIpHBIC COCAUMHCHUA

2.1

CdopmupoBaHHOCT, YMEHUH TNPUBOAUTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJICIbHBIX OPraHUYECKHX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
ATUJICHIJIMKONb, TIULIEPHH, (eHod, (opManbaerui, areTaibIeru,
MypaBbHHAs KHCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasi KHUCJIOTa, TJIOKO3a, (QPyKTO3a, Kpaxmal, LeJIos03a,

TJIALMH)

2.2

CdopMUpOBaHHOCT YMEHHUH XapaKTEpH30BaTh COCTaB, CTPOCHHE,
duznyecKkue M XUMUYECKHE CBOWCTBA THUIMHYHBIX MpPEICTaBUTEICH
pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, ATHIIEH,
MpPOMWJICH, aneTuieH, OyraaueH-1,3, mermnOyraauen-1,3, OeH307,
METaHOJI, ITAHOJ, STUJICHIJIMKOIb, TIIUIEPHH, (EHON, areTaabIeTul,
MypaBbHHAss M YKCYCHas KHCJOTHI, TJIOKO3a, Kpaxmal, IeJITI0J03a,

AMHUHOYKCYCHAasd KI/ICHOTa)

23

C(bOpMPIpOBaHHOCTL YMCHUSA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCXKOY THUIITMYHBIMHA npeaACTaBUTCIIMU Ppa3INIHbIX KJIaCCOB
OpTraHNU4YCCKUX BCIICCTB YPAaBHCHUAMHN COOTBECTCTBYIOINX XUMHUYCCKHUX

peaxiuil ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTIEBOJOPOIHOTO ChIPbs (He(Th, PUPOIHBIN Ta3, Yroib), CIOCOOBI UX

Hepepa60TKH H IPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TI<H

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O ITO3HAHHA, UCIIOJIb3YEMbIX B XMMHUH IIPU U3YUCHHUHN
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BEIIECTB W XUMHUYECKUX SBJICHUN (HAOMIOIEHHE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIC
XUMUYECKHE 3HAaHUA i1 [PUHATHS pElIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTyalluiaX, CBA3AaHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHMI COONMIOJATh TpaBUia MOJB30BaHUS
XUMUYECKOW TIOCYJIOM M JIabopaTOpHBIM OOOpYJAOBaHHEM, a TaKXKe
mpaBujia O6paHIeHI/I$I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMHA

10 BBIIIOJTHCHUIO J]a60paT0pme XUMHUYCCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHYECKHHA
HKCHEPUMEHT (MPEeBPALICHNS OPraHUYECKHX BEIIEeCTB IPU HarpeBaHuH,
IIOJIy4YEHHUE DTUJICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLINH
OpraHMYECKHUX BEIECTB, JeHaTypauus OelKOB IpU HarpeBaHHH,
LIBETHBIE pEaKLUU OEIKOB) B COOTBETCTBUM C IMpPaBUIAMHU TEXHUKH
0e30macHOCTH MpH OOpallleHuH C BeleCTBAMU U J1a0OpaTOPHBIM
000py10BaHUEM; MIPEACTaBIATh pe3yabTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3almucud ypaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GOpMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHI TIPOBOIUTEH BBIYHCICHUS 110 XUMHYECKAM
ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WU
MPOIYKTa PEakKlUy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLMN)

3.5

CdhopmupoBaHHOCTH YMEHU KPUTHUYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOJIYYaeMyl0 M3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBoit napopmaryu, cetb HTEpHET U 1pyTHe)

3.6

CdhopmupoBaHHOCT, YMEHHUU COONIOAATH TMPABWIA DKOJIOTHYECKU
1[eIeco00pa3HOro TOBENEHUSI B OBITY W TPYIOBOWM NEATEIHHOCTH B
LENSIX COXPaHEHHUS CBOETO 3J0POBBbS M OKpPYXKAIOIIEH MPUPOTHOM
cpenpl, OCO3HAaBaTh OMACHOCTh BO3JCUCTBHUS HA JKUBBIE OPTraHU3MBI
ONpeIeIEHHBIX OPTaHWYECKUX BEHIECTB, TTOHMUMAs CMBICI TOKa3aTels
I[NAK (mpenenbHO AOMYCTUMOM  KOHLIEHTpAlMU), TMOSICHATH Ha
npuMepax CrocoObl YMEHBIICHHUS U TMPEAOTBPALCHUS UX BPEIHOTO

BO3JICHCTBUSA Ha OpraHu3M 4YC€JI0OBEKa

11 KIIACC

Kon
NMpoBepPsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHusi
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pe3yJibTaTa

1

TeOpeTI/I‘lCCKI/Ie OCHOBBI XMMHH

1.1

Brnagenne cucteMoil XMMUYECKMX 3HAaHUW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTpOHHAs 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATH aTOMOB,
HMOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHUS, XUMHYECKas CBS3b, MOJIb, MOJIIpHAsh Macca, MOJSPHBIN
00BEM, KpUCTATMYECKas pemeérka, THIBl XUMHYECKUX PEaKIui
(OKHCITUTENIPHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIAOTEPMHUYECKHE,
peakI MOHHOTO OOMEHa), PacTBOp, SJICKTPOIUTHI, HEIIEKTPOJIHTEHI,
AJICKTPOJIUTAYECKAS] ~ JTUCCOIMAIMSA, OKHUCIHUTENb, BOCCTAaHOBUTEb,
CKOPOCTh XMMHYECKON PEaKIuu, XUMUUYECKOE PABHOBECHE); TCOPUHU U
3aKOHBI (TEOpHsl DJIEKTPOJUTHUECKON aucconuanvu, llepuoamueckuii
3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTUUCCKUE CBEACHHS O CBOMCTBAX,
cocTaBe, TIOJYyYCHWH U OC30MacHOM HCIOJB30BAHUN BaKHEHIIIMX
HEOPTraHWYECKUX BEUIECTB B OBITY M TNPAKTHUYECKON JACSITENHbHOCTU

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTepHbIE TPH3HAKH U
B3aUMOCBA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONMCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX IPEBpALICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUHN c MIOHATUSAMHU u IIPEACTABICHUAMU IPYTUX

C€CTCCTBCHHOHAYYHBIX IPCAMCTOB

1.3

BJIaI[eHI/IG OCHOBHBIMH MCTOJaMHU HAYYHOI'O IIO3HAHUA BCIICCTB H
XUMHUYECKUX SIBJICHUM (Ha6J’II-OI[eHI/Ie, H3MCPCHHUC, OKCIICPHUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCT, yYMEHUU OMpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHUYECKHX DJIEMEHTOB B COCIWHEHHUAX Ppa3InYHOTO
cOoCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAsl, HWOHHAs,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THI KPUCTAILTUYECKON
pEeMIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJsIpHas, WOHHAs,

METaJUTMYECKas)

1.5

ChopmupoBaHHOCT, YMEHUN OMNpPEAEINSATh XapakTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI

1.6

CpopMUpPOBAaHHOCTL ~ YMEHHS  KJIaCCH(UIIUPOBATH  XHUMHYECKHE

peakuuy Mo pa3JInyHbIM MPU3HAKaM (YHCIy M COCTaBY PEarupyroLInx
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BEIIECTB, TEIUIOBOMY d(QeKTy peakiuu, HW3MEHEHHUIO CTeneHen
OKHUCIIGHHS  DJEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  y4acTHIO

KaTajn3aropa)

1.7

ChopMuUpOBaHHOCTh ~YMEHHMH  COCTABISATh YPaBHEHUS  peaKIMH
pPa3IMYHBIX THUIOB, IOJHBIE M COKpAIlEHHbIE YpPaBHEHUS pEaKLUH
HMOHHOTO0 OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH peaKLUuH HIyT

J0 KOHIIa

1.8

CdopMUpOBaHHOCTH YMEHHI MPOBOJIUTH PEAKIIUU, TOITBEPIKIAIONINE
Ka4eCTBEHHBIN  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM ITYTEM HWOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpAX HCOPTaHUYICCKUX BCIICCTB

1.9

CchopMupOBaHHOCTb YMEHHUH DPACKPBIBATH CYHIHOCTb OKHCIIHUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peaxuui HOCPEJICTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHCca 3TUX peakuuit

1.10

CpopMUpOBAaHHOCTL yMEHUH OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XMUMUYECKOH peakIiy OT Pa3InYHbIX (PaKTOPOB

1.11

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JCUCTBUS

(mpuniun Jle latensbe)

0611.1351 N HCOPTraHNYCCKasA XUMHA

2.1

CdopmupoBaHHOCT, YMEHUU pacKpbiBaTh cMbIcH [lepuoamueckoro
3aKOHa J.N. Menneneesa u JIEMOHCTPHUPOBATh €ro
CHUCTEMATHU3HUPYIOIIYI0,  OOBSCHUTEIBHYIO W  IPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopMUpOBaHHOCTh YMEHUN XapaKTEPU30BaTh FJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucTeMbl Xumuueckux osnemeHntoB J[.M. MenaeneeBa, HCHOIB3Ys
MOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPreTHYECKUe
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHS  CBOMCTB
XUMUYECKUX DJIEMEHTOB M MX COEAMHEHUH MO Mepuojam U rpymnmnam

ITepuonuueckoi cucremMbl XuMuieckux 3iaemeHToB .M. Menaeneena

23

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHUYECKHUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB Pa3IMYHbIX KIacCOB,
MOATBEPKIATh  CYIICCTBOBAHHWE  T'€HETHYECKOM  CBS3HM  MEXKIY
HEOPTraHUYECKUMU BEIIECTBAMU c MTOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX pCaKLII/Iﬁ

24

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ YCTaHaBJIMBATb MPUHAJICIKHOCTD
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HEOPraHMYECKUX BELIECTB IO HUX COCTABY K ONPENECIEHHOMY KJIACCy
(rpymnme) coeauHEHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIbI,

OKCHIAbl, OCHOBaHUA, KUCJIOTEI, aM(bOTepHLIe THUAPOKCUBI, COJ'II/I)

2.5

CdhopmupoBaHHOCT, YMEHHUN HCIOIB30BAaTh XUMUYECKYIO CHMBOIHUKY
JUIs  cocTaBlieHUs (GOpMyN BEIIECTB W YPaBHEHHH XUMHYECKHX
peaknuii, cuctematudeckyto HoMeHKIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUs OTACIbHBIX HEOPraHMYECKUX BeIIeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTb, HeErali€Has HW3BECTb,

MUTHEBAsS COJIA, TUPUT U IPYTHE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKIATh  CYIICCTBOBAHHWE  T'C€HETHYECKOM  CBS3HM  MEXKIY
HEOPTraHUYECKUMU BEILIECTBAMU c MTOMOIIIbIO ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX pCaKLII/II\/'I

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIIOJIHATH XUMUYECKUN
IKCTIEPUMEHT (Pa3NOKEeHUEe TEePOKCHAA BOAOpPOJa B MPUCYTCTBUU
KaTajM3aTropa, ONpeesICHHE CpPelbl PACTBOPOB BELIECTB C ITOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XHMHYECKOM peakiuH, peakUud HOHHOrO OOMeHa,
Ka4eCTBEHHBIC PEaKIMy Ha CyIb(ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCIICPUMEHTAIBHBIX 33734 IO TeMaM
«Meramne» u «HemeTanasl») B COOTBETCTBUM C IPABHJIAMU TEXHUKHU
06e30macHOCTH TNpH OOpAaIleHWH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
000pyTOBaHUEM; IPE/ICTaBIISATD pE3yJIBTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3amucH YPaBHEHHH COOTBETCTBYIOIIHX

peakiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

CpopMUpOBaHHOCT, YMEHHUW COOJIOJATh MpaBWIa TOJb30BAHUS
XUMHYECKOH TIOCYJON M JTabopaTopHBIM O0OpYJOBaHUEM, a TaKKe
npaBuiia oOpalleHus: ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHI>IX XUMHNYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCTb ~ YMEHHMH  XapakTepu30BaTh  XHMHUYECKHE
IPOLIECCHI, JIeKAIIHEe B OCHOBE MPOMBIIUIEHHOTO TONYYCHHS CEpHOMN
KHCJIOTHl, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH IMPEICTABICHHUHA 00
O0IMX HAy4YHBIX MNPUHIOUMNAX M HKOJOTHYECKUX Mpodiemax

XUMHUYCCKOI'O ITPpOU3BOJACTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOM COCTaBISIOLIEH
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€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pPOJIM XUMUU B [O3HAHUU
SABJICHUA NOpUPOABl, B (OPMUPOBAHMHM MBIIUIEHUS M KYJIbTYpBI
JUYHOCTH, €€ (YHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOMN JUIs
pelieHusl NPAKTUYEeCKUX 3a7ad U SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHON cperie

3.2

CdhopmupoBaHHOCTH YMEHUUI KPUTHYECKHU AHAJIM3UPOBATH
XUMHUYECKYI0 HH(POpMAIUIO, TMOIyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdhopmupoBaHHOCT, yMEHHIA COONMIOIATh TIPaBHUIA DKOJOTHYCCKU
1eJIECO00pPa3HOT0 TMOBENCHUS B OBITY M TPYIOBOH JEATEIBHOCTH B
[EISIX COXPAaHEHHUS CBOETO 3JI0POBbS W OKPYKAIOMIEH MPUPOTHON

cpenbl

34

Oco3HaBaTh OMAaCHOCTb BO3JEHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszatens 1K, moscHsITh
Ha MpUMeEpax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M 4€JIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ MMPOBOAUTD BBIYHCIICHUA C
HUCIIOJIb30BAHHUEM IIOHATHUA «MaACCOBad H0JIsI BCIICCTBA B PaCTBOPCH,
OOBEMHEIX OTHOIICHHH Ta30B Ipru XUMHYCCKUX PCaKOUAX, MACCBI
BCIICCTBA HJIU 00BE€Ma razoB II0 HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA,
MacCce HIH 06’béMy OIHOTO M3 YYaCTBYHOIIUX B PCAaKIHMU BCIICCTB,
TCIIJI0BOT'O 3(1)(1)CKT21 pC€aKlluKM Ha OCHOBC 3aKOHOB COXPAHCHHA MACCHI

BCIHICCTB, MMPECBPAILICHUA U COXPAHCHHA SHEPIUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coepKAHUA

1

TeopeTnueckre OCHOBbI OPraHUYECKON XUMHUU

1.1

[Ipenmer opraHnueckod XMMHH: €€ BO3HHUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
IIOJyYEHUU HOBBIX BELIECTB M MAaTEpUANIOB. Teopusi CTPOEHUS OpPraHUYECKUX

coequHennit A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMyIbl OpraHMYECKHX BemlecTB. [oMonorus, wu3oMepHs.
XuMmuyeckasi CBS3b B OPraHUYECKUX COETUHEHHSIX — OJMHApHBbIE M KpaTHbHIE

cs3u. [IpencrasieHne o KiraccuUKaIMi OPraHUIeCKIX BEIICCTB

1.3

Homenknarypa opraHMyeckux COEIMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX Hpel[CTaBI/ITeHef/'I KJIaCCOB OPraHUYCCKNX BCUICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM pAl. MeTaH U 3TaH — npocTenInme
NPEJCTaBUTENIN QAJIKAHOB: (U3UYECKUE U XUMHUYECKHUE CBOWCTBa (peakiuuu

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

2.2

ANKeHBI: cOCTaB u CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH " MMPOMNUJICH —
HpOCTCﬁIHPIG npeaACTaBUTCIIN AJIKCHOB! (bl/ISI/I‘IeCKI/Ie A XUMHYECKHE CBOMCTBA
(peaKum/I THAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THUApAaTallid, OKUCJICHUA U

HOJ'II/IMepI/IBaI_[I/II/I), MOJIYyYCHHUEC U ITPUMCHCHUC

23

Ankamuensl: Oyrtamuen-1,3 u MerunOyranueHn-1,3: cTpoeHue, BaxHeilue
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). IlomyueHne cuHTETHUECKOTO

KayudyKa U Pe3HHbI

24

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHHSI, TOMOJIOTUYECKHNA psia. ALIETHIICH —
IOPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUue U
XUMHUYECKHUE CBOWMCTBA (peakluu TUAPUPOBAHNUS, TaJIOreHUPOBAHMs, THIpATallly,

TOpPEHMSI ), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUEecKHME M XHMHUYECKHE CBOMCTBA
(peakuuy rajgoreHMpoBaHUs U HUTPOBAHUS), IIOJYyYEHUE U IPUMEHEHUE. Toiyour:
COCTaB, CTpoeHHe, (u3MYecKkMe M XUMHYECKHE CBOMCTBa  (peakuuu
raJIOTeHUPOBAHUSl M HUTPOBAaHMA), IMOJy4eHUE M HpHUMEHeHHe. TOKCHYHOCTh
ApCHOB. TI'eneTnyeckas CBSI3b MCXKIAY YyrjieBoaopoaamMu, HNPHUHAMICKAIIUMU K

Ppa3JIMYHBIM KJIaCcCaM
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2.6

[IpupoaHble HCTOUHUKH YTIIeBOAOPO0B. [Ipupoanblil a3 u nonyTHbIe HEPTIHbIE
ra3el. Hedth u €€ mpoucxoxaenue. CrocoObl mepepaboTku He(TH: MEepEroHKa,
KPCKUHT (TEPMHUYECKUM, KaTaIUTUYECKUM), muposin3. [IpoaykTsel mepepaboTKu
HeTH, UX TMPHUMEHCHHE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHbBIH yroib u

MPOJYKTHI €r0 nepepadoTKu

Kucnoponcoaep:xaiiue opraHn4ecKue COeqMHEHUS

3.1

[IpenenbHBIC OTHOATOMHBIC CIUPTHL. METaHOM U ATAHOJ: CTpOeHHUE, (PU3NIECKIE
H XHUMHAYECKHE CBOMCTBa  (peakiuu c aKTUBHBIMH MeTaJJIaMH,
raJloreHOBOJIOPOJaMHU, TOpPEHUE), MpUMEHEHUE. BoJOpoJHbIE CBS3U MEXKIY
MOJIEKyJIaMH CUpTOB. JlelicTBME METaHOJa W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUIICHTIIUKOIb U TIHUIEPUH: CTPOCHHE, (DU3UIECKUE U
XUMHUYECKHE CBOMCTBa (B3aMMOJCHUCTBHME CO  IIEJOYHBIMH  METaJIaMH,
KaueCTBEHHasl peakiusi Ha MHOIOAaTOMHbIE CIUPTHI). JleiicTBuE Ha OpraHu3M

YCJIOBCKA. HpI/IMCHeHI/Ie TJIMOCPHHA U OTHJICHIJIMKOJIA

3.2

deHou: CTPOCHUEC  MOJICKYIJIbI, (1)H3H‘-IGCKI/I€ U XHUMHMYECKHE CBOMICTBa.

Toxcuunocts penoina. [Ipumenenue penomna

3.3

Anpaerunpl ¥ KeToHbl. DopMabIAeTHI, alleTalbJACTH: CTpoeHre, GU3HIECKUEe 1
XUMUYECKHAE CBOMCTBA (PEaKIMU OKUCIEHUS W BOCCTAHOBJICHHS, KaUECTBEHHBIE

peaxiuum), MoJiy4eHue U NpuMEHEHNE

3.4

OnHOOCHOBHBIE Mpe/ebHble KapOOHOBBIE KUCIOTh. MypaBbuHAs M yKCycHas
KHCJIOTBI: CTPOCHHUE, (PU3HUECKUe U XMMUYECKHE CBOICTBA (CBOMCTBA, 00IIMe 115t
Kjlacca KUCJIOT, peakius dSTepuuKanuu), TMOIy4eHHe | INPUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEICTAaBUTENN BBICIIUX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC )ICI\/JICTBI/IG

3.5

CnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOXKHBIX
sa¢upos. Kupsl. ['mpponus xupoB. [Ipumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

YrneBoabl: cocTaB, KiaccuuKamys yrieBoJoB (MOHO-, JH- M TOJMCAXAPUIIBI).
I'moko3a — mpocTeduii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIBI,
(dhu3HYecKre U XMMHUYECKHEe CBOMCTBA (B3auMoaeicTBre ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIIEHUE,
OpOXXEHHE TIIOKO3bl), HAaXOXJIEHUE B IPHUPOJE, MPUMEHEHHE, OMoIorHuecKas
ponb. dotocuHTe3. DpyKTO3a KaK M30MEP TIIOKO3bl. Kpaxman u mesionos3a Kak
npupoaHbie mosmMepbl. CTpoeHHe Kpaxmana W Ieiutronio3sl. dusuyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOiIn3, KaUeCTBEHHAs PEAKIHs C HOI0M)

A3zoTcoaepikaliie opraHn4eckie CoeIMHEHUs

4.1

AMUHOKHUCIOTEl Kak amM@oOTepHble OopraHuueckue coenuHeHus. dusnueckue u
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XUMUYECKHE CBOMCTBA aMWHOKHCIOT (Ha TpUMepe TIHuIMHA). buomormdeckoe

3HAaUYCHUE aMUHOKUCHOT. IlenTuanl

4.2

benkun kak mHpupOIHBIE BBICOKOMOJIEKYJISIDHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa O€IKOB. XUMHUECKHE CBOMCTBA OEJIKOB:

ruapoJIn3, JeHaTypanus, KaYCCTBCHHBIC PCAKIIUHU Ha Oenku

BLICOKOMOJ'ICKy.TIHpHLIe COCIUHCHUA

5.1

OCHOBHbBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSS MOJICKYIIpHAas
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —

noJmMepur3anunsa U NOJUKOHACHCAIUA

52

3KCHepI/IMCHTaJII)HI)Ie MCTOAbl H3YUYCHUA BCHICCTB H©U HUX npeBpameHI/Iﬁ:
O3HaKOMJICHUEC C 06pa3uaM1/1 MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyKa U PE3UHbL

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMuyeckuil 31eMeHT. AToM. fnpo aTtoma, M30TOMbI. DJIEKTPOHHAs 000JIOUKa.
DOHepreTnyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-2TI€MEHTHI.
OcobeHHOCTH pacmpeneieHus IEKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX TIEPUOJIOB. DIEKTPOHHAS KOH(MUTYpAIUS aTOMOB

1.2

[Tepnonnueckuit 3akoH u lleproauyeckas cucrema XUMUYECKUX 351eMeHTOB [[.1.
MenneneeBa. Cps3p mnepuoauyeckoro 3akoHa u Ilepumonmyeckoil cuCTEMbI
XuMudeckux syeMeHToB [[.M. MenzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHMYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEHIECTB MO TpyIlnaM U MepHoJaMm.

3HaueHUe NEpUOANICCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BHABI XUMHUYECKOW CBSI3U
(KoBajJieHTHas HEMOJISIpHAsE M TOJSpHasi, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHON XMMHUECKON CBS3U

(oOMEeHHBIN U TOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHocTb. QHCKTpOOTpI/IHaTCHBHOCTB. CTeneHb OKHUCIICHUSA

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA
COCTaBa BeEIlECTBA. THMbl KPUCTAIIMYECKUX PEIIETOK. 3aBHCUMOCTh CBOMICTBa

BEIIECTB OT THIA KPUCTALIMYECKOM pemérku. IlonsaTtne o aucnepcHsIX
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cucremax. McTtuHHBIC U KOJUIOWAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BC€IIECTBA B

pacTtBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHnknatypa HeopraHmueckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHYECKMX — peakuid B
HEOPraHWYECKON U OPraHMYECKON XMMHH. 3aKOH COXPAaHEHHUs MacChl BEILECTB,

3dKOH COXpPaHCHUA U MPCBPAICHNA OHCPIUH IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CkopocTh peakiu, e€ 3aBUCUMOCTb OT Pa3U4HbIX (PaKTOPOB

1.9

O6paTI/IMbIe pEaKIuu. XHUMHUYECKOE PaBHOBCCHUC. q)aKTOpLI, BIIMAIONINEC Ha

cOCTOsIHUE XUMHYecKkoro paBHoBecus. [Tpunuun Jle [latense

1.10

BHGKTpOJ'II/ITI/I‘iCCKaH Jucconuanus. CunpHble U cl1a0Oble QJICKTPOJIUTHI. Cpez[a
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HCﬁTpaHBHaH, micjIo4yHas. PCaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaknuuun

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenue HemeramioB B Ilepuoauueckoi cucteMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa U 0COOEHHOCTH CTpOeHHUs aTOMOB. Pusnueckue
CBOMCTBa HEMETANIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MPUMEpPEe KUCIOPOa, CEPBI,

dbocdopa u yriepoaa)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHUS) H WX  COCAMHCHUU  (OKCHIIOB,
KHCIIOPOJICOIEPKAIMX ~ KHUCIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

BaXXHEUIIINX HEMETAIIIIOB U UX COCIMHEHUN

23

Meraiubl. Ilonoxxenue MeraiuioB B Ilepuoguyeckoil cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mMe puznueckue cBoicTBa MeTaJioB. CrilaBbl METAJIJIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METaIIJIOB

24

XUMHUYECKHE CBOWCTBA BAXHEHUIIMX METAIOB (HATpWM, Kaluil, KaJabIUH,
MarHuii, aJFOMUHHNA, ITUHK, XPOM, >KeJIe30, Melb) U HX coeauHeHuid. OoOmue

CII0COOBI MOJIY4YCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6I>ITy U TCXHHUKC

2.5

I'eneTnyeckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JTIUIHBIM

KJj1accaM

XUMHUS U )KU3HDb

3.1

Ponp xumMuu B oOecredeHnH BKOJ'IOI‘I/I‘{CCKOI‘/'I, BHCpreTH‘leCKOﬁ U TIMIIEBOM
6630HaCHOCTI/I, Pa3sBUTHHU MCOUIUHBI. Ilousarue o HAayY4YHBIX MCTOJaxX ITO3HAHUIA

BEIICCTB U XUMHUYCCKUX peaKuHﬁ

52




[IpencraBiaenust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIYYEHUS

BOXHEHIIMX BewecTB. UenoBeK B MUpPE BELIECTB U MATEPHAJIOB: BaKHEUILME

3.2 CTPOUTENbHBIE MaTepUalbl, KOHCTPYKIHMOHHBIE MaTepHalbl, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepHajbl JUIsl AJIEKTPOHUKH, HAHOMATCpHAIbl, OPraHHYECKUE W
MUHEpPAJIbHBIE y100peHus
XuMHsT W 370pOBbE UEJNOBEKA: TpaBWJIA KCIIOJIB30BAaHUS JICKAPCTBEHHBIX

33 IpermapaToB, MpaBmiIa 0E30MACHOTO UCTIOIL30BAHUS IIPEIapaToB OBITOBOW XUMUHU

B [IOBCEIHEBHOU KU3HU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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