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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma o XuMuu Ha ypOBHE cpellHero o0miero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 o6pazoBanuu B Poccuiickoi
Oenepann», TpebOOBaHMNH K pe3yiabTaTaM OCBOCHHs (¢eaepanbHON  00pa3oBaTeIbHON
nporpammbl cpeaHero oomiero odpaszosanus (OOII COO), npencrapieHHbix B DegepanbHOM
rocyaapctBeHHOM oOpazoBateinbHoM cTanaapre COO, ¢ yuérom Konuenuuu npenopaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit dexeparum,
peanu3yronMX OCHOBHbBIE 00pa3oBaTeIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOXKeHUN «CTpaTeruu
pa3Butus Bocniutanusi B Poccuiickoii @enepanuu Ha niepuoa A0 2025 roma» (Pacnopsikenue
[IpaBurenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOAOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIPEICIICHUIO OOIIei
CTpaTernuu 0Oy4eHHsI, BOCIIUTAHUS U Pa3BUTHUS 00YUYaIOIINXCs CPEACTBAMH Y4eOHOTO IpeaMeTa
«Xumus» ans 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTaBMJIM KOHLENTYaJbHBIE IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JI€H, colepKaHHs, PE3yJbTaTOB OOYYECHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHME, IOJIYyYaeMOE€ BBIMYCKHUKaMH  00I1e00pa30BaTeIbHON
OpraHM3aliM, SBISIETCA HEOThEMJIEMOM dYacThl0 UX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIOIIMM 3TalOM peajiu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHHA. OTH LIEHHOCTU
KacaroTCsl MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYPHI
YeloBeKa, a TaKXKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 30POBBIO U
MPUPOIHOM cpene. PeanuzyeTcst xumuyeckoe 00pa3oBaHre 00yJarOImUXCsl Ha YPOBHE CPETHETO
o01iero o0pa3oBaHusl CpeJICTBAMU YYEOHOTO nmpeaMeTa « XUMUs», CoAepKaHUE U TIOCTPOEHUE
KOTOpPOTO OIpeAeNieHbl B IpOrpaMMe MO XUMHHM C Y4YETOM CHEeUU(PHUKHA HAyKH XUMHH, €€
3HAYeHUS B TMO3HAHUU TMPUPOABI U B MaTEpPHATBLHOW KU3HU OOIIECTBA, a TaKXKe C y4ETOM
OOIIMX IeNe U MPHUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHEro
obmero oopaszoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIpaeT 0coOyI0 poJib B COBPEMEHHOM
IUBUJIN3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepuaabHOW KyJbTypbl. OHA BHOCUT CBOW BKJIAJ B
(dbopMHpOBaHNE PAIIMOHATBHOTO HAYYHOTO MBIIIICHUS, B CO3/IaHUE TIEIOCTHOTO TIPECTaBICHUS
00 OKpyXarolieM MUpPe KaK O €MHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe (OPMUPYETCS B XUMUHU
HA OCHOBE MOHUMAaHUS BELIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU MPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaia
HEOTHEMJIEMON YacCThI0 MHUPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM YCIIECIIHOTO TpyAa H
KU3HU KaX0To uieHa obOmecTBa. CoBpeMeHHasl XUMUS Kak Hayka CO3uAaTeNbHasl, KaKk HaykKa
BBICOKHMX TEXHOJIOTUH HAIpaBlieHA Ha pelleHre TI00albHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA — CBHIPbEBOM, JHEPTEeTUYECKOM, MHUIIEBOM, AKOJIOTHYECKON O€30MacHOCTH H
OXpaHbl 310POBbSI.

B coorBercTBUM C OOMMHU LENSIMA M MPUHLMIIAMH CPEIHEro oO0IIero oOpa3oBaHMs
comepxkanue mpeamera «Xumus» (10-11  kmaccel, 0a30BbIi  YpPOBEHb  W3YUYCHUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOJArOTOBKY OOYyYaromuxcs,
HEOOXOUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEUTHOTO BKIIOUEHHUS B



KU3Hb COIMyMa, TPOJOJDKCHHUs OOpa30BaHUS B PA3IUYHBIX OOJACTAX, HE CBA3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuUMHA npeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl — «Opranuudeckas
xumus» U «OOmas W HEOpraHW4YecKass XWMHs», OCHOBHBIM KOMIIOHCHTOM COJEpIKaHUS
KOTOPBIX SIBIITFOTCS OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHWW MO HEOPTaHMYECKOW XUMHUH (C
BKJIFOYEHUEM 3HAHMK M3 OOIIeH XMMHUH) M OpraHuyeckor xumuu. DopMupoBaHHE TaHHOMN
CUCTEMBbl 3HaHUW MPU U3YUYECHUU MpPeaMeTa 00eCTIeUrMBAET BO3ZMOXKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Oprannyeckas xumusi» 1 «OO011as 1 HeopraHuueckast
XUMUSD» c(hopMUpOBaHa B IPOrpaMMe M0 XUMHUU Ha OCHOBE CHCTEMHOTO TI0JIX0/1a K N3YUCHUIO
yueOHOTO Marepuana M OOyCIIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUN Ha
ONpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUU BEIIECTBA
paccMaTpUBaIOTCA HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOCHHSI OPraHMYECKUX COCIWHEHUU, a
TaKKe Ha YPOBHE CTEPECOXUMHYECKUX M DJICKTPOHHBIX MPEJICTABICHUN O CTPOCHUU BEIIECTB.
Cenenust 00 M3yyaeMbIX B Kypce BEIIECTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHM. B Kypce opraHM4eckoil XMMHH MOJTy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIero o0pa3oBaHMs IMEpBOHAYAIbHBIC
MPEJCTABICHUS O XUMHYECKOM CBSI3U, KIaCCU(DUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIIUU.

[Tox HOBBIM yrjiOM 3peHUs B mpeaMere «XuMus» 0a30BOro ypoOBHS paccMaTpUBAETCs
M3YYEHHBI HAa YPOBHE OCHOBHOTO 0O0IIEero oO0pa3oBaHUs TEOPETUUECKHN MaTepuanl u
(haKTOJIOTHYECKHUE CBEACHUS O BEIIECTBAX U XMMUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as U HeOpraHUYecKass XUMHUs 00yUarOIIUMCSI MPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE MEPHUOJIUYECKOTO 3aKOHA C OOMIETEOPETHUYECKUX M METOJO0JIOTHYECKUX TMO3UIINM,
rIy0Ke TMOHATh HMCTOPUYECKOE WM3MEHeHHEe (GYHKIUNA 3TOTO 3aKOHa — OT oOoOmaromen 10
OOBSCHSIONICH 1 POTHO3UPYIOIEH.

Enunas cucrtemMa 3HaHWM O BOXKHEHWIIIMX BENIECTBAX, MX COCTABE, CTPOCHUHU, CBOMCTBAX U
MPUMEHCHUHU, a TaKX€ O XHUMHUYECKUX PEaKIUsAX, UX CYINHOCTH U 3aKOHOMEPHOCTSX
MpoTeKaHus JonoiHseTcs B Kypcax 10 u 11 kiiaccoB aneMeHTaMu coJepKaHus, UMEIOIIUMU
KyJIbTYpPOJIOTHYECKUN W TPUKIAJHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XHMHHU C JPYITMMH HayKaMHU, PacKpbIBalOT €€ POJib B IO3HABATEIIBHOW H
MPAKTUYECKON JIESITEIHLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHMIO YBXKEHHUS K MPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUH M MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATKLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICIIUBATh HH(POPMAIIUIO W MIPUMEHATH €€ ISl TOTIOJIHEHUS 3HAHUH, peleHus
MHTEJUICKTYAJIbHBIX M AKCIIEPUMEHTAIBHBIX MCCIEI0BATENLCKUX 3a7ay. B 1emom coaepxkanue
y4eOHOTro TIpeaMeTa « XMMHUS TaHHOTO YPOBHS M3YUEHHUS OPUEHTUPOBAHO HA (JOPMHUPOBAHUE Y
00y4Jaronmxcsi MUPOBO33PEHUYECKOM OCHOBBI JJIsi MOHUMaHUA (PUIOCOPCKUX UIEH, TAKUX Kak:
MaTepUaTbHOE SIUHCTBO HEOPTAHUIECKOTO U OPTaHUIECKOTO MUPA, O0YCIIOBIEHHOCTh CBOMCTB
BEIIECTB KX COCTaBOM M CTPOEHUEM, I[103HABAEMOCTh MPHUPOJHBIX SIBICHUN MyTEM
AKCIIEPUMEHTAa M PEIIeHHUs] MPOTUBOPEUYMM MEXAY HOBBIMU (PaKTaMH U TEOPETHUYECKUMU
NPEANnoChIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJOTMYECKHX MpOOJIeM, a TaKkKe
mpo0JeM COEPEeKEeHHsSI YHEPTeTUYECKUX PECYPCOB, CHIPhs, CO3JaHUS HOBBIX TEXHOJOTHUH U
MAaTEPHUATIOB.



B mnnane pemieHus 3amay BOCHHUTAHMS, PA3BUTHSA M COLMAIM3AUU  OOy4YaIOIIUXCS
OPUHATHIE MPOrpaMMON MO XMMHUU MOJXOJbl K OINPEACICHUIO COACPXKAHUS M TOCTPOEHUS
npeaMeTa MnpeaycMaTpuBaroT (POPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX ACHCTBUM, UMEIOIINUX
0a30BO€ 3HAUCHHUE JIJIS1 PA3TUYHBIX BUAOB JCSITEILHOCTH: PEIICHUS MPoOseM, IOUCKa, aHalln3a
u 00paboTku wHGOPMAIMK, HEOOXOMUMBIX [JII TPHOOPETCHHS OIbITa MPAKTUYECKONH U
UCCIIeI0BATEILCKON AESTEIBHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npenojiaBaHusl XMMUH KaKk Ha YpOBHE OCHOBHOTO 00II[ero 00pa3oBaHus, Tak U
HA YpPOBHE cpeaHero ooOmero oOpa3oBaHHs, TpPH ONPENCICHUH COJAEp KaTeIbHOU
XapaKTePUCTHKHU LeJiell M3y4deHHs] MpeAMeTa HamnpaBlIeHHEM IEePBOCTEIIEHHOW 3HAYUMOCTHU
TPaJUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB XHMHUYECKOW HAyKd Kak O0OJacTH
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOW JAESITENIbHOCTH YeJIOBEKa U KakK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAWYECKONM TOYKH 3pEHHMsS] TaKOW TMOJXOJ K
OTIpEICTICHUIO TIeJIel N3yUeHUs IPEIMETA SIBISICTCS BIIOJTHE OTPABIaHHBIM.

CoryracHO JaHHOW TOYKE 3PCHMs TJABHBIMHU IEISAMU W3Y4YCHHUS TMpeaMeTa «XUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBistoTCS:

e (GopMUpPOBaHHE CHUCTEMbl XHUMHUYECKMX 3HAaHMM KaK BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW JIeKAT KITFOUCBBIC MMOHSTHSA,
dbyHIaMEeHTAIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE f3bIKAa HAYKH, YCBOCHHUE H
MOHUMAaHUE CYIIHOCTU JOCTYHHBIX OOOOIIEHUN MHPOBO33PEHUECKOr0 XapakTepa,
O3HaKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/JAX MMO3HAHUS BEIICCTB U
XUMUYCCKUX PEaKInid, HEOOXOIUMBIX JJII MPHOOPETCHHSI YMEHUN OpPHUEHTHPOBATHCS B
MUpPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPO/IE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHHH U CMOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM U
OOBSICHEHHEM XWMHYECKOTO OKCIEPUMEHTa, COOOJIEHUEM TpaBUil OE30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMM.

Hapsiny ¢ atum, conmepikaTenbHasi XapaKTepUCTHKa 1IeJIel U 3a7a4 U3yuyeHus mpeameTa B
mporpaMmMe MO XHUMHU YTOYHEHAa U CKOPPEKTUpPOBaHAa B COOTBETCTBUUM C HOBBIMHU
MPUOPHUTETaMHU B CUCTEME CpefHero olmiero oopazoBanusi. CeroaHs B IperogaBaHU XUMUH B
OoJpIield CTEMeHW OTHAETCS TPEANOYTEHHE TMPAKTUYSCKOW KOMIIOHEHTE COJIepiKaHus
oOyueHHUsi, OpPHUEHTUPOBAHHOM Ha TOJArOTOBKY BBIIYCKHHKAa  00I1€00pa3oBaTEIbHON
OpraHu3alliy, BIAJCIONIEr0 He HAOOPOM 3HAaHMM, a (PYHKIIMOHATIHLHON TPAaMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHHUSIMH aKTHBHOTO TMOJYyYCHHS 3HAaHUH M MPUMEHEHUS UX B PCATBHON JKU3HU
JUTS pEIICHUS TPAKTUICCKUX 3a71ad.

B cBa3m ¢ 3TUM TpH HM3yYEHUH TIpeIMeTa «XUMHS» JOMHHHUPYIOIICE 3HAYCHHUE
MPUOOPETAIOT TAKKUE 1IETTU U 33791, KaK:

amanrtanus OOydyaroluXcss K  YCJIOBUSAM JUHAMHYHO  Pa3BHUBAIOIIETOCS  MHpA,
(GbOopMHpOBaHHE WHTEJUIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3OBaHMIO,
COTPYIHHMYECTBY, CaMOCTOSITEIbHOMY HPHUHITHIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopMmupoBaHre y OOydYaIOIMMUXCS KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIH),
MMEIONINX YHUBEPCAIBHOE 3HAUYCHUE JIJIS1 PA3IMYHBIX BUIOB JIEATCILHOCTH: PEIICHUS MPOOIIeM,
MOMCKa, aHanmu3a U 00paboTku uHOpMalMK, HEOOXOAUMBIX JJi IMPUOOPETEHHUS OIbITa



JesITeIbHOCTH, KOTOpasi 3aHMMAeT BaKHOE MECTO B MO3HAHWU XUMHH, a TAKXKe ISl OLIEHKH C
MNO3UIMNA HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB MU XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TIO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYabHBIX U TBOPUYECKHX CIOCOOHOCTEM
oOy4JaronMxcs: CIOCOOHOCTH CaMOCTOATENBHO MPUOOPETaTh HOBBIE 3HAHUS IO XHUMHHU B
COOTBETCTBUM  C  JKM3HEHHBIMHM  TOTPEOHOCTSIMH,  HCIOJIb30BATh  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMM JUIsl TMOMCKA W aHalu3a y4dyeOHOM W HayYyHO-TIOMYJISIPHOU
uH(POPMaIIUU XUMUYECKOTO COACPKAHMS,

dbopMupoOBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATHBHOIO U JIOTHUECKOTO MBIIIJICHHUS,
HaOIOAATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, IIPH IUIAHUPOBAHUU U TIPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHHE Yy oOOydaroummxcs yOexJAEHHOCTH B TyMAaHMCTUYECKOM HaIlpaBI€HHOCTH
XUMHHM, €€ BaXHOM pONM B pEHICHHMH TIJIOOAIBbHBIX MpOoOJeM  palMoOHaIbHOTO
MPUPOIOTIONH30BAHUS, TOMOTHEHNUS JHEPTeTUYECKUX PECypCOB U COXPAHEHUS MPUPOIHOTO
paBHOBECHsSI, OCO3HAHMSI HEOOXOJMMOCTH OEpEeKHOTO OTHOLIEHUS K MPHUPOAE U CBOEMY
3JI0pPOBBIO, & TAKXKE MPUOOPETEHHS ONbITA UCIIOJIBb30BAHUS MOTYUYEHHBIX 3HAHUN JJIS1 IPUHSTHS
I'PaMOTHBIX PEIICHUHN B CUTYalUsIX, CBSI3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yueOHOM mutane cpegHero oomero oOpa3oBaHUs NpeaMeT «XUMHUsD» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB peaMEeTHON 00acT «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO11ee ynciio 4acoB, OTBEAEHHBIX JUISI U3yUYEHUs XMMUH, HA 0a30BOM YpPOBHE CPEIHETO
oOmero obpazoBanusi, coctaBisier 68 vyacoB: B 10 kmacce — 34 yaca (1 yac B Henmemnio), B 11
kiacce — 34 gaca (1 gac B Henernto).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYECKOl XUMHUU

[IpenMer opraHnyeckoil XUMHUH: €€ BO3HUKHOBEHUE, PAa3BUTUE U 3HAUEHUE B MOJIYYCHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopusi CTpOCHUSI OpraHndecKux coequHennii A. M. bytneposa,
e€¢ OCHOBHbIC TMONOXKeHUsA. CTpyKTypHbIe (OpPMYIIBI OpraHUYECKUX BeulecTB. ['omonorus,
nu3oMepusi. XuMHUYECKas CBSI3b B OPTaHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kinaccuukay opraHnueckux BeniecTB. HoMeHKIIaTypa opraHu4ecKux
COeIMHEHUN (cUcTeMaTHyecKas) W TpPUBUAJIbHBIC Ha3BaHMS BaKHEUIIMX MpeJCcTaBUTENCH
KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl U3YUEHUs BEUIECTB M UX MPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3liaMi OpPraHWYeCKHX BELIECTB M MaTepHalaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJEKYI
OpPraHUYeCKUX BEIIECTB, HAONIOACHUE W OINHUCAHHWE JICMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAILCHUIO OPIraHMYECKUX BEIIECTB MPY HAarpeBaHUM (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKUU psia. MeTaH W 3TaH — MpOCTEHIINE
MPEJCTABUTENIM aJKaHOB: (U3WUYECKUE U XUMHUYECKHE CBOMCTBA (peakiuu 3aMelieHus |
TOPEHMUs ), HAXOXKJIECHUE B IPUPOJIE, TTOJTydEeHHE U PUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUYECKUN psii. DTUIIEH U MPONUJIEH — MPOCTEHIINE
MPEACTABUTENN aJKEHOB: (PU3MYECKHe W XUMHUYECKHE CBOWMCTBA (pEakiuu THAPUPOBAHUS,
raJIOTeHUPOBAHMUSI, TUAPATALIUN, OKUCIICHUS U TIOJIMMEPHU3AIINHN ), TIOJIYYCHHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metwnOyrtaaueH-1,3: cTpoeHue, BaKHEUIIME XUMHUYECKHUE
cBoOMCTBa (peakuus nonuMmepusaiun). [lonyyeHne CHHTETUYECKOTO KaydyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU psia. ALETUIEH —
MPOCTEUINI MPEICTABUTEIH AIKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHUE U XUMUYECKHUE CBOIMCTRA
(peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIIMHN, TOPEHUS ), TOJTYYCHUE U IPUMEHCHHE.

Apenbl. beH3ois: coctaB, cTpoeHHE, (PU3MYECKUE W XHUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJyYeHHE W MpuUMeHeHue. Tonyon: cocmae, cmpoeHue,
Quzuueckue u xumuieckue ceolcmea (Peakyuu 2ai02eHupo8aHus U HUMpoS8aHus), noayyeHue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTWyeckass CBsSI3b MEXAY YIVIEBOJOPOJIAMHU,
MPUHAJICKAITUMHA K pa3IUYHBIM KJIacCcaM.

[IpupoaHbie UCTOUHUKHU YTIIEBOAOPOAOB. IIpupoaHbIii ra3 U MONMyTHbIE HE(TIHBIC Ta3bl.
Hedrr u e& mnpoucxoxmenne. CrocoObl miepepabOTKM HePTH: TEpPeroHka, KPEKUHT
(TepMHUUECKHM, KaTAIUTUYECKH ), Tupoau3. [IpomykTel nepepaboTku HEPTH, UX TPUMEHEHHUE B
MIPOMBITIUICHHOCTH U B ObITYy. KaMeHHBII yroJib ¥ IPOYKTHI €T0 MepepadOTKH.

DKCIEpUMEHTAIbHBIE METOAbl U3YYEHUsI BEUIECTB M UX NMPEBPALLCHUN: O3HAKOMIIEHUE C
oOpa3liaMu IMIacTMacc, KayuyKoB U pe3uHbl, Kosuiekuuu «Hedtb» u «Yronb», MmonenupoBanue
MOJIEKYJI YTJIEBOJOPOJOB M TaJIOTCHONPOU3BOAHBIX, MPOBEICHWE NPAKTUIECKON pPaOOTHI:
MOJIyYEHHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.




Beluucnenuss mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00bEMa, KOJWYEeCTBa
MCXOJTHOTO BEIIECTBA WJIM NPOAYKTa PEAKIMH IO HW3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUH).

Kucaopoacoaepxxaime opranudeckue coeJuHEHNs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpoeHue, (U3NYEecKHue u
XUMUYECKUE CBOMCTBA (peaklMM C aKTUBHBIMU METaUIaMH, TaJOor€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BoinopoaHbie CBA3M MEXIYy MOJIEKYJIaMU CIUPTOB. J{eiicTBUE MeTaHOoa U 3TaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoroatoMHble CHUPTHL. DTWIEHIJIMKOJIb W TIHULEPUH: CTpoeHue, ¢GU3NYecKue u
XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOUYHBIMA METAUIaMU, KAU€CTBEHHAS peaKkiys Ha
MHOr0aTOMHBIE CHUpThI). JleiicTBue Ha opranu3Mm uesoBeka. l[IpuMmeHeHue TIUIIEpUHA U
ATUJICHTJINKOJIS.

®deHoJI: CTPOCHHE MOJIEKYIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA. TOKCUUHOCTH (heHoma.
[Ipumenenue denHona.

Anbnerusibl U kemowusl. DopManbIeruj, aieTalbJAeTull: CTpoeHue, GQU3nYecKue u
XUMUYECKUE CBOMCTBA (pEeaklUM OKUCICHHUS U BOCCTAHOBJICHMS, KAaY€CTBEHHBIC PEAKIIUH),
MOJIYyYEHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNleTbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasi KUCJIOTHI:
CTpoeHue, (U3NYEeCKrue U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JJI Kilacca KUCIIOT, PEaKIus
sTepuduKannm), ToJlydeHHe U mnpuMmeHeHue. (CTeapuHOBasT U OJICMHOBAasT KHUCIOTBHI Kak
MPEJCTABUTENM BBICIINX KAPOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOILLEE NEHCTBHE.

Crnoxxnble 3(UpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIpOSN3 CIOXKHBIX 3(UPOB.
AKupsl. 'nagponus xupos. [Ipumenenune xupoB. buosorndyeckas pojpb KUpOB.

VYraeBoasl: cocTaB, KiaccuduKaius yriaeBoj0B (MOHO-, IU- U MoJiMcaxapusl). ['oko3a —
MPOCTEUILIMHA MOHOCAXapua: OCOOEHHOCTU CTPOCHHSI MOJEKYJbl, (DU3NUECKUE U XHUMHYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcuaoM wmenu(ll), okucienwe amMMUaYHBIM PACTBOPOM
okcuga cepebpa(l), BoccTaHOBiIeHHME, OpOXKEHHE TIIFOKO3bI), HAXOXJEHHWE B MPHUPOJIE,
MIpUMEHEeHUE, Orosiorndeckas poib. @otocuntes. OpykTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nenatono3a kak NpupojaHbie mojauMepbl. CTpoeHHE Kpaxmaja U IEJUTIOIO03bI.
®u3nuecKre U XMMHUYECKHE CBOMCTBA KpaxMalia (TUAPOIIU3, KAYECTBEHHASI PEAKIIUS C UOJOM).

OKCIEpUMEHTAbHBIE METOJbl M3yYEHHsS] BEIIECTB M WX MPEBPAIICHUI: MPOBEIACHUE,
HaONIOZICHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHWE CIUPTOB, KayeCTBEHHBIE
peaklMy OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoja okcuaoMm wmeau(ll)), MHOroaroMHbIX
CIIUPTOB (B3aUMOJICUCTBUE riuliepuHa ¢ ruapokcugom wMeau(ll)), ampaernnoB (okuciaeHue
aMMUa4YHBIM pacTBopoM okcuga cepedpa(l) u ruapoxcumom wmemu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), TPOBEICHHE MPAKTHYECKOW paldOThl: CBOWCTBA pacTBOpa YKCYCHOMH
KHUCIIOTHI.

Pacuérnrlie 3agaun.

Bbluucienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJTHOTO BEIIECTBA WM TPOAYKTa PEaKIMH IO HW3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTcozeprkalme OpraHu4eckue COeIMHEeHMUS.



AMUHOKHUCIOTHI Kak aM(QOTEepHbIE OpraHuYecKrue coeTMHEeHNs. PU3NYECKUE U XUMHUECKHE
CBOMCTBAa aMUHOKHUCIOT (Ha OpuMepe INMluHA). buomornueckoe 3HaueHME aMUHOKHUCIOT.
IlenTuael.

benkyu kak npupoaHble BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHas, BTopuyHas u
TpeTUYHasi CTPYKTypa OeykoB. XHMHUECKHE CBOMCTBA OENKOB: TUIAPOJIM3, JEHATypalus,
KAueCTBEHHbBIEC PEAKLINH Ha OCJIKU.

DKCrepuMEHTAIbHbIE METO/Abl M3yU€HHUs BEUIECTB M MX NPEBpAIlCHM: HaONIOJCHUE U
ONKCaHUE JIEMOHCTPALMOHHBIX OINBITOB: JI€HAaTypauusi O€IKOB NpU HArpeBaHUM, LIBETHBIC
peakIuy OeIKOB.

BbicokomosiekyIsipHbIE COeTUHEHUS

OcCHOBHbIE TIOHATHUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMEp, MOJIHMEp,
CTPYKTYpHOE 3BEHO, CTEMECHb MOJUMEpU3AINK, CPEAHsIsT MoJeKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJIMMEpU3AIIUs U MOJIMKOHICHCALIHS.

DKcrepuMEHTAIbHbIE METO/bl U3YUEHHUs BELIECTB M UX IPEBpAIllEHUI: 03HAKOMIIEHHE C
oOpa3ramu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MEeXIpeIMETHBIX CBA3€M MpU M3y4yeHUM opraHumdecko xumuu B 10 kiacce
OCYILECTBIISIETCS 4YE€pe3 HUCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSTUH, TaKk U
MOHSTUM, SBJISIOUIMXCSA CUCTEMHBIMU JJIs1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TOHSTHUS: SBJICHHE, HAy4YHBIH (akKT, TUIMOTE3a, 3aKOH,
TEeOpus, aHajW3, CHUHTE3, KIacCupUKalus, TMEePUOJUIHOCTh, HAOIIOJCHHE, W3MEPEHNE,
HKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPT€TUYECKUIN YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHME BEUIeCTBa, (PU3NUECKUE BETUYUHBI U €IUHUIIBI
WX U3MEpEHUsI.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BeEIIECTB B OpraHu3Me, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (O€IKU, YTIAEBOIbI, )KUPbI, PEPMEHTHI).

["'eorpadusi: MuUHEpasbl, FTOPHbIE IOPOIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTINBO, PECYPCHI.

TexHonmorus: MuIeBbie MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIINE CPECTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE MpemapaThl, MaTEPHAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHIX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

Xumudeckuit aneMeHT. AtoM. Sapo artoma, H30TOMBI. JJIEKTPOHHAs 000JIOYKA.
DHepreTUvecKue YpoBHH, MOIYPOBHH. ATOMHBIE OpOHUTaH, S-, P-, d- amemeHThl. OCOOCHHOCTH
pacnpenesieHus: JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DOnexkTpoHHasi KOH(UTypalus aTOMOB.

Ileppnognueckun 3akoH u llepuonmueckas cucrema xuMudeckux dneMeHTtoB [[. H.
MenneneeBa. CBs3p nepuoanueckoro 3akoHa U Ilepuoanyeckoil CHCTEMBI XUMHUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEW CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHUS! CBOWCTB XMMHYECKHUX DJIEMEHTOB U 00Pa3yeMbIX UMM MIPOCTHIX M CIIOKHBIX BEIIECTB
10 TPyIIlaM U neprojiaM. 3HaYe€HUE MePUOUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XUMHYECKON CBs3M (KOBaJEHTHAas
HEMoJIApHAasi W TOJspHas, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl 00pa3oBaHUs KOBaJEHTHOM
XUMUYECKOHN CBsi3M (OOMEHHBIA M JOHOPHO-aKIENTOpHBIN). Bogopoanas cBsi3b. BaneHTHOCTS.
DIEKTPOOTPUIATENLHOCTh. CTeneHb OKUCIeHUsl. IOHBI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THWIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THUINA
KPUCTAUIMYECKOU PEIIETKU.

[TonsTie 0 nucnepcHbIX cucTeMax. MICTHHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 10Jid
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coequHeHuil. HomenkinaTypa HeOpraHu4ecKux BEIIECTB.
['eneTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas peakius. Knaccudukanus XUMUYECKUX PEAKIM B HEOPraHUYECKOH W
OPraHUYECKON XMMHH. 3aKOH COXPAHEHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUSA
SHEPIrUU MPU XUMUYECKUX PEAKITUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTUMbIE pEaKIIUH.
Xumuueckoe paBHoBecue. DakTopbl, BIMSAIOIIME HA COCTOSHUE XHMHUYECKOIO PAaBHOBECHS.
[Tpunuun Jle Hlarenbe.

OnekTpoiuThueckas auccormanus. CuibHble U ciadbie 37eKTpoiuThl. Cpela BOIHBIX
PacTBOPOB BEILIECTB: KUCHIAsl, HEUTPaIbHAs, IIEIOYHAs.

OKUCANTETBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUs BEIIECTB M WX MPEBPAIICHUN: AEMOHCTpalus
tabmun «llepuoguueckas cucrema xumudeckux anemeHToB J[. M. MenpaeneeBay, u3yueHue
MoOJeNIed KPUCTANIMYECKUX PEHIETOK, HAONIOJEHHE W ONUCAaHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3joKEHUE MEPOKCHUIA BOJAOpOAA B MPUCYTCTBUU KaTalu3aTopa,
ONPENEIICHUE CPEAbl PACTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCAIBHOIO WHIMUKATOPA, PEAKLUU
MOHHOTO OOMEHA), MPOBEICHUE MPAKTHUUECKOW padoThl «BiusHue paznuvHblXx (AKTOPOB Ha
CKOPOCTb XMMHUYECKON PEAKLIAN.

PacuéTHrble 3amaun.

Pacuétbl o ypaBHEHUSIM XUMHUYECKUX PEAKIUNA, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI,
pPacu€Thl C UCITOJIB30BAHUEM IMOHITUSA «MACCOBAs JOJISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hewmeramisl. [Tonoxenune HemeTamuioB B [lepuonnueckoi cucTeMe XUMHYECKUX YJIEMEHTOB
. U. MengeneeBa u 0COOCHHOCTH CTpPOCHHSI aTOMOB. (DU3MYECKHE CBONCTBAa HEMETAILIOB.
Annotponus HEMETALIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAJJIOB (TaJOTeHOB, Cephl, a30Ta, ¢ocdopa,
yraepoJa U KpeMHHUS) U UX COeAMHEHUN (OKCUAO0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCIMHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Mertannel. 1lonoxenne meramnos B llepuoanueckon cucreme XMMHYECKUX 3JIEMEHTOB /[l.
N. MenneneeBa. OcoOCHHOCTH CTPOCHHUS SJEKTPOHHBIX 000J04YeK aToMOB MeTaymioB. OOmue
¢usnueckue corcTBa MeTawioB. CIulaBbl METAIOB. DJIEKTPOXUMHUYECKUH Psi HANpPsHKEHUM
METaJIJIOB.



XUMHUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpPUM, KaJlui, KaJdblUi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEb) U UX COCTUHEHUIA.

OO61ue cnocoObl nomy4eHust MeTauioB. [IpuMeHeHe MeTauioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJAbl M3YYEHMsI BEIIECTB M MX IPEBPALICHUI: H3y4YECHHE
KOJUIEKUMU «MeTajulbl M CIUIaBbl», OOpPa3lOB HEMETAJUIOB, PEIIEHUE HKCIEPUMEHTAIbHBIX
3aja4y, HaOMIOJEHWE W  ONHCAaHUE JIEMOHCTPAllMOHHBIX U JaOOpaTOPHBIX  OMBITOB
(B3aMMOJEHCTBHE THAPOKCHIA AIIOMUHUS C pAacTBOpPaMH KHUCJIOT M IIEJIOYEd, KaYeCTBEHHBIE
peakiuy Ha KaTHOHBI METAJJIOB).

Pacuérurlie 3agaun.

Pacuétbl Macchl BeliecTBa Ui 00bEMa ra30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
uiM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B pEaKIMU BELIECTB, pacdy€Trbl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CJI OJTHO U3 BEILIECTB UMEET PUMECH.

XuMHUSA U KU3Hb

Ponp xumun B oO6ecrieueHuM 3KOJIOTHYECKON, SHEPTeTUYECKON 1 MUIIEBON OE30MaCHOCTH,
pa3BuThH MenuIUHbL. [IOHATHE O HAy4YHBIX METOJAaX ITO3HAHMSA BEIIECTB M XHMHYECKHUX
peaKunil.

[IpencraBienust 06 0OIIKMX HAYYHBIX MPUHIMIIAX TPOMBILIUIEHHOTO MOJIYYEHHs BaXKHEUIINX
BEILIECTB.

YenoBek B MUpE BELIECTB M MaTEPUAIOB: BAXKHEUIIHME CTPOUTEIIBHBIE MAaTEpUAaIbI,
KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KEpaMuKa, MaTepuaibl U1 DJIEKTPOHMKH,
HaHOMAaTEepHaJIbl, OPTaHMUYECKUE U MUHEPATIbHBIE YI0OpEHUSI.

XAMHUS U 300pOBBE YEJIOBEKA: IIPaBUJIa HCIIOJB30BAHUs JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacCHOTO UCIIOIb30BaHMsl IPEnapaToB OBITOBOM XMMHUHU B TIOBCEITHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBSI3€d MPU W3yYEHUH OOUIEH M HEOPraHMYECKOW XMMHH B
11 kyacce ocymecTBIs€TCA Yepe3 UCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUH,
TaK Y NOHATUMU, SABJISAIOIIMXCS CUCTEMHBIMU Ul OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TMIIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CUHTE3, KiacCUpUKALMs, MEePUOJIUYHOCThb, HAONIOJCHHE, DKCIEPUMEHT, MOACIUPOBAHUE,
U3MEpEHNE, SIBJICHUE.

®u3uka: Marepus, JSHEpPrus, mMacca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH, H3OTOII,
pPaZlOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIlleCTBa, (PU3NYECKHE BETMYMHBI U €UHULBI X U3MEPEHHUS, CKOPOCTb.

buonorusa: kineTka, oOpraHu3M, 3KOCHCTEeMa, Ouocdepa, MaKpOo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacduisi: MuHEpasbl, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTIAaEMbIE, TOTIINBO, PECYPCHI.

TexHonOrMA: XUMHUYECKask MPOMBIIIIIEHHOCTh, METAJLTYPrusl, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTepHuaoB, CEJIBbCKOXO3SIMCTBEHHOE IMpOU3BOACTBO, IIuIicBasa IMPOMBIIIJICHHOCTD,
@apMaHGBTquCKaﬂ IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO KOCMECTHYCCKHUX npemnaparos,
IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaJIoB, QJICKTPOHHAA IMPOMBINIJICHHOCTD,

HAaHOTCXHOJIOIHNH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA IIPOITPAMMBLI 110 XMMHWHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUA K PE3YJIbTATaAM OCBOCHHS OOYYarOIIMMMCS
IporpaMM CpeJHEro oOuiero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM).
HayuyHo-mMeTonnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
MIPOrpaMM CPETHETO OOIIETO 00pa30BaHUs SBISETCS CUCTEMHO-EATETbHOCTHBINA TOIXO.

B cooTBeTCTBUMU C CHUCTEMHO-ACSTENBHOCTHBIM TMOAXOJAOM B CTPYKTYpPE ITUYHOCTHBIX
pE3yJIbTaTOB OCBOECHMS IpeaMeTa «XHUMHsS» Ha YpPOBHE CpeIHEro ooOIero oOpa3oBaHMs
BbIJIEJICHBI CIIETYIOIINE COCTABIISAIOLINE!

OCO3HaHUE O0YYAIOIIMMHUCA POCCUMCKOW Tpa’kKJaHCKOM HIEHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTU M CAMOOIPECTICHHIO;

HAJIMYUE MOTUBAILMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULINNA Oa30BON HAyKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOUIMXCsS PYKOBOJCTBOBAThCS B CBOEH JESATEIBHOCTH
[[EHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, MPHUCYIIUMH IEIOCTHOW CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYUe MPaBOCO3HAHUS SKOJIOTMYECKOM KYJIbTYpPhl M CHOCOOHOCTH CTaBUTh LEIHU H
CTPOUTb KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TpeaAMeTa «XHMHS» JOCTHUTAIOTCS B EIUHCTBE
y4eOHOM ¥ BOCIHTATENBHON JESATEIBHOCTM B COOTBETCTBUM C T'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM M HJ€ajaMH POCCHICKOTrO
IpaXIaHCKOro OOIIEeCTBA, MPUHATHIMM B OOIIECTBE HOpMaMM M MpaBWJIaMU IOBEJCHUS,
CHOCOOCTBYIOLIMMHU IPOLIECCaM CAMOIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTU 00YyYarOUIuXCsl.

JIMYHOCTHBIE PEe3yabTaThl OCBOCHUS MPEAMETa «XUMHUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
OTbITa TO3HABATEJIIbHOM W MPAKTUYECKOW MAEATEIbHOCTH OOYYarolMXCS [0 pealn3aluu
MPUHSTHIX B OOILECTBE IIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpasKIaHCKOTr0 BOCIMTAHMA

OCO3HaHUs 00YJAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M O0S3aHHOCTEH, YBAKCHHS K
3aKOHY M MIPaBOMOPSIKY;

MPEJICTAaBICHUS] O COLMAJIBHBIX HOPMAaxX M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH ACSITEILHOCTH MPHU CO3JaHUH YIEOHBIX TPOCKTOB,
pelIeHnN YYeOHBIX U IO3HABATENbHBIX 33/]1a4, BBIIOJIHEHUH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apTYMEHTHI IPYTHX
MIPU aHAJIHM3€ PA3INYHBIX BUIOB YUYEOHOM NEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHNS

[IEHHOCTHOTO OTHOLIEHHs] K HMCTOPUYECKOMY M HAay4YHOMY HACJEIHI0 OTEUYECTBEHHOU
XUMHUH;



yBaKEHUsI K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUs
XHUMHH, OCO3HAHUS TOTO, YTO AOCTH)KCHUS HAYKHU €CTh Pe3yJIbTaT JJIUTENbHBIX HAOIIOACHUIA,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpECa M T[O3HABATEJIbHBIX MOTHMBOB B IIOJIYYEHHMH W TOCIEAYIOIEM aHaN3€
uH(GOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIOCOOHOCTH OLICHMBaTh CHUTYyallMH, CBSI3aHHbIE C XHWMHUYECKUMH SIBIICHUSAMH, U
OPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEAEHUE M ITOCTYNKHM CBOMX TOBApHILEH C IMO3UIUI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBb:

NOHMMAHUS LEHHOCTEH 370pOBOro M 0Oe€30macHoOro obpasza KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJIoIcHUs TIpaBUJl O€30MacHOr0 OOpalleHusi C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM I€STEIBHOCTH;

MOHUMAHUsl I[EHHOCTH TMPaBUJl HMHAMBUAYAJLHOTO M KOJUICKTUBHOIO 0€30MacHOro
IIOBEJCHUS B CUTYyaLUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JOIEH;

OCO3HAHMSI TIOCIEJACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIEHUS aTKOToJs,
HAapKOTUKOB, KYpEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCJIEIOBATEIbCKON JIESITEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEHICHUM NPAKTUYECKUX 3a/lady COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpOQeccHil pa3iMyHOro poja, B TOM 4YHCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHU 110 XUMUH;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY MHIMBHAYaJIbHOM TpPaeKTOpUU OOpa3oBaHus,
Oynyuel npodeccun u peaau3zauud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH OOIIIeCTRA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTMUYECKHU 11€TIECO00PA3HOT0 OTHOUICHHS K MPUPOJIE, KaK UCTOYHHUKY CYHIECTBOBAHMS
’KHM3HHU Ha 3eMiie;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSIHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOTHOU U COLIMAIIBHOW CPEbI;

OCO3HaHUsI HEOOXOAUMOCTH UCIOIB30BaHUS JOCTIKEHUI XUMHH JJIs1 PEIICHHUs BOIPOCOB
PAlMOHAIBHOTO NPUPOAONOJIb30BAHHUS;

AKTUBHOI'O HEMNPUATHUS JEWCTBUM, NMPUHOCAIIMX BPEJ OKPYXkKAIOLIEW MPUPOIHOW Cperne,
YMEHHsI POTHO3UPOBATH HEOIATOMPHUATHBIE IKOJIOTUIECKUE MOCIEICTBUS MPEANPUHIMAESMbIX
JNEUCTBUM U IPEAOTBPAILATH UX;



HAJIM4YMS Pa3BUTOIO JKOJIOTMYECKOTO MBILNUICHMS, JKOJOTMYECKOM KYJBTYpBI, OIbITA
NEATEIBHOCTH  JKOJIOTMYECKOM HAIPaBIECHHOCTH, YMEHUS pPYKOBOACTBOBATHCA HMH B
MTO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTHKE, CIHOCOOHOCTH W yMEHUS
aKTUBHO NPOTHUBOCTOSATH UJEOJIOTUU XeMOpoOuu;

7) HIEeHHOCTH HAYYHOI'0 IO3HAHMA

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKHU;

MOHMMAHUA CHeUM(PUKUA XUMHH KaK HAyKH, OCO3HaHUs €€ poid B (HOPMHUPOBAHHUH
pallMOHAJIBHOIO  HAYYHOTO  MBIIIICHUS, CO3JAaHMM  LEJIOCTHOTO  MpPEACTaBIEHUs 00
OKPYXXAaIoIlEM MHUpE KaK O €IAWHCTBE IIPUPOAbI M 4YEJIOBEKa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUU IpOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECUS;

yOeKAEHHOCTH B OCOOOM 3HAYMMOCTU XUMHUHU JJIi COBPEMEHHON NUBUIM3AIMU: B €€
I'YMaHHCTHYECKOW HANpaBJICHHOCTH M BAKHOM POJIM B CO3JAaHUM HOBOM 0a3bl MaTepHAIbHON
KYJbTYpbI, PEIIEHUH TT100aIbHBIX IPOOJIEM YCTONYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKON, MUIIEBOM U OSKOJOIMYEeCKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
00ecreyeHnn yCIIOBUM YCIIEIIHOTO TPY1a U S3KOJIOTUYECKA KOM(POPTHOM KU3HU KaXKIOTO YjIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: I[IOHMMAaHHsS CYLIHOCTM METOJOB IIO3HAHWI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh NOJyYyaeMble 3HAHUS 1JIs
aHayM3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOUIEro MHpa U MPOUCXOASIIMX B HEM HM3MEHEHHUH,
yMEHUsl JAelaTb OOOCHOBAaHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAyYHbIX (PAKTOB M HMEIOIIMXCA
JAHHBIX C LENBIO MMOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO UCIOJIb30BAaTh XMMUUECKUE 3HAHUS JUIs PELICHUs TpoosieM
B PEAJIbHBIX )KM3HEHHBIX CUTYyaIUsX;

MHTEpEeCca K NO3HAHUIO U UCCIIE0BATEIBCKON AEATEIBbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHWIO HOBBIX 3HAaHUM 1O XWMHM B COOTBETCTBHUHM C IKU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pasauuHblx cdepax mpodeccuoHaTbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHHUS ydeOHOro mnpeaMera «XUMHs» Ha YpOBHE
CpeaHero oo01ero 0opa3oBaHus BKJIHOYAIOT:

3HaYUMBIC I (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEKIUCIUILTHHAPHBIC
(MeXIpeIMeTHBIE) OOIleHayUYHble MOHATHS, OTPa)KAIOLIME IEJIOCTHOCTh HAy4YHON KapTHUHBI
MUpa U CHeUU(HUKY METOAOB MO3HAHHUSA, WCIOJB3YEMBIX B €CTECTBEHHBIX HaykKax (Marepws,
BEIIIECTBO, JSHEPTrusi, SBJICHHE, MPOILIECC, CUCTEMA, HAYYHBbIA (DaKT, NPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TE€OpUs, HUCCIEOBaHUE, HAOIIOAEHUE, U3MEPEHHUE, HKCIEPUMEHT U
JpyTHe);

YHHUBEpCadbHble  yueOHble  JAelcTBUA  (IIO3HABaTENbHBbIE,  KOMMYHHUKATHBHBIE,
perynatuBHble), oOecneunBatonme (HopMupoBaHHe (DYHKIHOHAIBHOM TIPaMOTHOCTH H
COLMAIBHOW KOMIETEHIH 00yUaIOINXCs;



CIOCOOHOCTh ~ OOYy4YaloIIMXCA  HMCIOJb30BaTh  OCBOEHHBIE  MEXKIUCUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWUSA W YHHUBEPCAJIbHBIE yYeOHBIC ACHCTBUS B TO3HABATEIHLHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe pe3yibTaThl OTPaXXKAlOT OBJIAJCHHE YHHUBEPCAIBHBIMU Y4E€OHBIMU
NIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJageHne yHUBEPCAIbHBIMHU YUeOHBIMH NO3HABATEIbHBIMHU ACHCTBUSAMM:

1) 6a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSITENIbHO (POPMYIUPOBATh M aKTYallM3UPOBaTh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpPENENIATh LEIU ACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU HX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI ICSITEIbHOCTH C MTOCTABJICHHBIMU LEIAMU;

WCMOJIb30BaTh IPU OCBOCHUW 3HAHWW MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJICIATh
XapaKTEepHbIE TPHU3HAKA TOHATUM W YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATUSA JUIsl O0BSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUI;

BBHIOMPATh OCHOBAHUS U KPUTEPUH /IS KJIaCCU(PUKALIMU BEIIECTB U XUMUYECKUX PEaAKITUi;

YCTaHABIIMBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEX/y U3Yy4a€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, IO aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pAaCCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUCHUS,

MPUMEHSTH B TIPOIIECCe MO3HAHMS, UCTIOJIb3yEeMble B XUMUKM CUMBOJIMYECKHE (3HAKOBHIC)
MOJIEH, TpeoOpa3oBbIBATH MOJCIIbHBIC MPEACTABICHUS — XHUMHUYECKUN 3HaK (CHUMBOIN)
aJeMEHTa, XuMudeckasi (opmylia, ypaBHEHHE XUMHUUECKON PEaKIIUU — MPU PEIICHUN YUEOHBIX
M03HABATEIIbHBIX U MPAKTHYECKUX 337a4, IPUMEHITh HAa3BAHHBIE MOJECIIbHBIEC NMPEACTABICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB M3YyYAEMBIX BEIIECTB U XUMUUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1€ CTBUA:

BJIAJIETh OCHOBAMHU METOJ0B HAYYHOI'O NTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopmynupoBaTh 1€MW W 3aJaud  MCCJIEIOBAHUS, WCIOJIL30BaTh IIOCTABJICHHBIC W
CaMOCTOSTENIHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
7Tt POPMHUPOBAHUS THIIOTE3BI TTO POBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUIA;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W MPOBEIACHHUS YUYCHHYECKHUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOJI0IaTh 32 X0JIOM IPOIIeCcCca, CaMOCTOATEIIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTH OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCICIOBAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O TIPOJIETAaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUYECKOM HCCIACAOBATEILCKONM W TPOEKTHOW JIEeATEeIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHHIO PA3JINYHBIX METOJ0B IO3HAHUSL.

3) pabora ¢ undgopmanueii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX MCTOYHMKAX MHGoOpMaMK (HAYYHO-TIOMYJIspHAs
JuTEpaTypa XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIe Mocoousi, pecypcbl WHTepHeTa),
aHAMM3UPOBaTh HMHQPOPMAIUIO PA3IMYHBIX BUIAOB W (HOPM TPEIACTABICHUS, KPUTUUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUNBOCTD;



dbopMyIMpOBaTh 3ampoChl M MPUMEHSATh Pa3IUYHBIE METOABl TpPHU TOHWCKE W OTOOpE
nH(pOopMaIuu, He0OXO0IMMOH /IS BBITTOJIHCHHSI YICOHBIX 3a71a4 OMPENCIEHHOTO TUTIA;

pruoOpeTaTh OMBIT WCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOMPATh ONTUMAIBHYIO (hOopMy TpecTaBiIeHUS WHOOPMAIUU (CXEMBI,
rpaduKu, IMarpaMmbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIB30BaTh HAYYHBIH S3bIK B Ka4yeCTBE CPEACTBA NpH paboTe ¢ XUMHUYCCKOUH
uH(opMaIen: MPUMEHATh MEXKIpeAMETHbIC ((DU3MYECKe W MaTeMaTUYeCKHWe) 3HaKd U
CUMBOJIBI, (hOpMYITBI, a00pEeBHATYPHI, HOMEHKIIATYPY;

MCTIONI30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMICCKUE CPEACTBA HATIISTHOCTH.

OBjajieHue YHHBEPCAJbLHBIMM KOMMYHUKATHBHBIMH J€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBbI B XOJI¢ JUAOTra W/WIIA JUCKYCCHUH,
BBICKA3bIBaTh HWJICH, (POPMYIHPOBATH CBOM TMPEIIOKEHUS OTHOCHUTECIBHO BBITIOJTHEHUS
MIPEIJIOKCHHOU 3a/1a4H;

BBICTYINATh C MpPE3EHTAllMel pe3ylbTaTOB MO3HABATEIHHON JCSTEIBHOCTH, MOJTYYECHHBIX
CaMOCTOSATEIIbHO WJIA COBMECTHO CO CBEPCTHHKAMU TIPH BBITTOJIHCHHH XUMHUYECKOTO
AKCIIEPUMEHTA, TMPAKTHYECKOW pPabOThI MO HWCCIACAOBAHHIO CBOWCTB HM3y4aeMBIX BEIECTB,
peanu3anuy y4eOHOro mpoekTa U (OpMYIHPOBATH BBIBOABI MO PE3yJIbTaTaM MPOBEAEHHBIX
MCCJICIOBAHUM ITyTEM COTIIACOBAHUS MO3UIIMN B X0J1e 00CYXKIECHUS 1 OOMEHAa MHEHUSIMH.

OByajieHUe YHHBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JESATEIBHOCTD,
ompenenss e€ e W 3a7a4d, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeIaraéMblil aJITOPUTM JIEUCTBUM MPU BBHIMOJTHEHUH YUYE€OHBIX W MCCIEAOBATEIIbCKUX 3a7a4,
BBIOMPATh Hanbosee 3PGEeKTUBHBIN CIOCO0 MX PEIICHHS C YYETOM TIOJy4YeHHsI HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATENHHOCTH Ha OCHOBE CaMoOaHalIW3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMUsh» OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TMPEJACTABICHUN O XUMHYECKOM COCTaBIISIONMICH €CTECTBEHHO-
HAy4YHOW KApTUHBI MHUpPA, POJIU XMUMHHU B TO3HAHWH SIBJICHUN TPUPOIBI, B (OPMHUPOBAHUU
MBIIUJICHUSI U KYJbTYPhl JIMYHOCTHU, €€ (PYHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOJIMMOM st
pelieHrss TPaKTUYEeCKUX 3a7ad M DOKOJOTHMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3JJ0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOMNOJIATAIOLINE
NOHATUS  (XMMMYECKMH DJJIEMEHT, aToM, »JJEKTpOHHas o000J0YKa aroMa, MOJIeKYJa,
BaJICHTHOCTb,  DJIEKTPOOTPULIATEIILHOCTh, XHMMHUYECKasi CBs3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTass M COKpallléHHAas), MOJIb, MOJISIpHAs Macca, MOJSPHBIM O00BEM, YTrIepOoHbBIN
CKeneT, (PYHKIIMOHAIbHAS TPYIMa, paguKal, H30MEpUs, HU30MEphbl, TOMOJIOTHYECKUU ps/I,



TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOJ M a30TCOJAEpKalIlhe COECIUHEHHS], MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEJUHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux BeniectB A. M. bByrtinepoBa, 3aKOH COXpaHEHUsST MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JEXallue B
OCHOBE TMOHHMMAHHS MPUYUHHOCTU U CHUCTEMHOCTH XMMUYECKHUX SIBICHHM, (PaKTOIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIb30BAHUM BaKHEUIIIHX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOM IEATETbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBHISIBIIATH XapaKTePHbIC MPU3HAKHU MMOHATHUN, YCTAaHABIINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHUS MPU OMMCAHUU COCTaBa, CTPOCHUS
U TIPEBPAILEHUN OpraHUYECKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JJISI COCTABJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamiéHHON) ¢GOpMyll OpPraHUYECKUX
BEILIECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIMI, U3rOTaBIMBATH MOJIETU MOJIEKYJ OpraHUYECKHX
BEILIECTB ISl WIUTFOCTPALMU X XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIUBATH MPUHAJIJIC)KHOCTD U3yUYEHHBIX OPraHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOEHHUIO K ONPEIEIEHHOMY KJaccy/Tpynne COeIuHEHUN
(YrieBolopoapl, KUCIOPOA M A30TCOAEpX AIINE COCIUHEHHS, BBICOKOMOJEKYISIPHbBIE
COCIMHEHHUs), JTaBaThb UM Ha3BaHUs 1o cuctematudeckod HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBHUAJIbHBIE HA3BAHMS OTJCIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMMIIEH,
aleTUICH, ATWJICHIJIMKOJb, TIUIEPUH, (PeHos, (GopManbAerull, ameTalbIerua, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsl KUCJIOTa, CTEAPUHOBAs KUCIOTA, INII0K03a, (PpyKTO3a,
Kpaxma, LeJUTr0103a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHUS OMNPEACNATh BUIAbl XWMHUYECKOW CBSI3M B OPTraHUYECKHX
COEMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHUX
Bemiects A. M. bytiepoBa s 00bCHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHUSI MaCChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKUE CBOMCTBA THUINHYHBIX MPEICTABUTEIEH pPA3IUYHBIX KIACCOB OPraHUYECKUX
BeIlIeCTB (MeTaH, 3TaH, ATWJIEH, NPOMWIEH, aleTuieH, Oyramuen-1,3, metunOyraauen-1,3,
O€H30JI, METAaHOJI, ATAHOJI, ATWJICHIJINKOJb, TIUIEPUH, (DEHON, aleTalbIerua, MypaBbuHas U
YKCYCHasi ~ KUCIIOTBI, TJIFOKO3a, Kpaxmaju, UeJUIK0J03a, AaMUHOYKCYCHasi  KHUCJOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXKJIY HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKITNI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OpPMHUPOBAHHOCTh YMEHHMSI XapaKTepPU30BaThb HCTOYHUKHU YIJIEBOJOPOIHOTO ChIPhS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CHOCOObI MX MEpPepadOTKU W MPAKTUYECKOE MPUMEHEHUE
MNPOAYKTOB MEPEepadbOTKH;

c(hOpPMHUPOBAHHOCTh yYMEHUN TPOBOJAUTH BBIUMUCICHUS 10 XUMHYECKHUM YPaBHCHHSIM
(macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIM MPOAYKTA PEAKIUU MO HU3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, MCIOJb3YEMBIX B XHUMHUHU MPH H3YUYCHUM BEIIECTB M XUMHUYECKUX SIBJICHUM
(HabnrofeHue, U3MEpPEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHbBIC



XUMHYECKUE 3HAHUSA [l MPUHATHS PEIICHUHA B KOHKPETHBIX JKM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIFOIATh TPaBUiIa TOJ30BAHUS XUMUYECKON TOCYI0N U
1abopaTOpHBIM 000PYIOBAHHUEM, a TAKXKE IpaBuiia 0OpalieHusl ¢ BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSMU TI0 BBITIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHMM IIJIAHUPOBATh W BBIMOJHATH XUMHYECKUN DKCIEPUMEHT
(IpeBpalnieHus OpraHMYEeCKUX BEIECTB MMPU HarpeBaHUM, MOJYUYCHUE ITUIICHA U U3YUYCHHUE €T0
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMA OPraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB IIpHU
HarpeBaHUM, [[BETHHIC PEAKIIMKU OCJIIKOB) B COOTBETCTBHUM C MPABUIIAMU TEXHUKHU 0€30MaCHOCTHU
npu 0OpallleHuu C BEIIECTBAMHU U JIaOOpaTOPHBIM 000PYI0BAaHUEM, MPEJICTABIATD PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alrcu ypaBHEHUH COOTBETCTBYIONIMX PEAKIUNA U
(dhopMyIHpoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUUECKU AHAIM3UPOBATH XMUMHUYECKYIO HH(pOpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOM nHbopmaiu, IHTepHeT u ApyTux);

c(OPMHUPOBAHHOCTh YMEHUU COOJIOJATh MpaBUiia 3KOJOTUYECKH IEJIECO00pa3HOro
MOBEJICHUSI B OBITY M TPYAOBOM JEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOErO 3/I0POBbI U
OKPYXarUEH NPUPOJIHON Cpebl, OCO3HABATH OMACHOCTh BO3JICUCTBHS HA KUBBIE OPTaHU3MBbI
ONpPENEIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMUMAas cMmbich nokaszatens IIJIK, mosicHaTe Ha
puMepax CrocoObl YMEHBIICHHUS U TIPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
YEJIOBEKA,

JUIs. O0Y4YaroIUXCsl C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL  CHETBIX W CIHA0OBWISIIMX OOYYaIOIIMXCS: YMEHHUE HCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anmucu XuMU4ecKux GopMyL.

11 KITACC

[IpenmeTHble pe3ysabTaThl OCBOCHHMS Kypca «OOmas ¢ HEOpraHuyecKkas XUMUS
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUN: O XHMHYECKON COCTaBJISIOIICH €CTeCTBEHHO-
HAay4YHOW KApTUHBI MHUpPA, POJIM XWMHH B TO3HAHWUM SIBJICHHUN TPHUPOABI, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOW st
pelieHrss TPaKTUYEeCKUX 3a7ad M DOKOJOTHMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJHOM CPELE;

BJIQJICHUE CUCTEMOW XHUMHWYECKUX 3HAHHWH, KOTOpas BKIKOYAET: OCHOBOMOJATAIOIINAEC
MOHATHS (XUMHYECKHHA 2JIEMEHT, aTOM, H30TOIl, S-, P-, d- 2JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM, BAJICHTHOCTh, JJIEKTPOOTPHUILIATEIBHOCTh, CTEICHb
OKHCJICHHUSI, XUMHYECKasi CBsA3b (KOBAJIEHTHAsl, HWOHHAs, MeTaJUIM4ecKasi, BOJOpPOJHAs),
KPUCTAJUIMYECKass PpEIETKA, TUIBI XHUMWUYECKHMX PEaKUHi, pacTBOp, AJIECKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIMUTHYECKAS TUCCOUHUALMA, OKHUCIUTEIL, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakIuu, XHUMHUYECKOE€ pPAaBHOBECHE); TEOPUUM U  3aKOHBI  (Teopus
DJICKTPOJIUTUYECKOW JauccolManuu, nepuoandeckud 3akoH JI. WM. MeHnnaeneeBa, 3aKoH
COXpaHEHMSI MAacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUSA SHEPTUM MPU XUMHUYECKUX



peaKkiusx), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE IMOHMMAHMS TMPUYUHHOCTH M CHCTEMHOCTHM XHMHUYECKHX SIBIICHHM,
(bakToNOrNYeCcKre CBEICHUSI O CBOWCTBAX, COCTABE, MOTYYCHUH U O€30MaCHOM HCIIOJIb30BAHUU
BaXHEHIITNX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUM BBISIBIISATh XapaKTEPHbIC MPU3HAKHU MMOHATUN, YCTAHABIIMBATD
UX B3aHMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHSA MPU OMHCAHUU HEOPTaHUYECKUX
BEILIECTB U UX NPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JJISI COCTaBJICHHS
(GbopMys BEUIECTB M YpaBHEHUN XUMHUYECKUX PEAKIUH, CUCTEMATHUYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHaibHbIe Ha3BaHHs OTACIIBHBIX HEOPraHUYECKHX BEIIeCTB (yrapHbIi ras,
VIJIEKHUCIIBIM ra3, aMMHakK, raméHas W3BECTh, HEram€Has W3BECTh, IUThEBAs COJA, MUPUT U
Ipyrue);

c(OPMHUPOBAHHOCTh YMEHHUI OMNpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIECHUS
XUMUYECKUX OJJIEMEHTOB B COCAUHEHUSAX Pa3IM4YHOIO COCTaBa, BUJ XUMHUYECKOM CBA3HU
(KOoBaJICHTHAs, MOHHAsA, METaJNINYeCKasi, BOJAOPOHAs) B COCIMHEHUSAX, TUIl KPUCTAIINYECKON
pPEmIETKM KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJIEKYJsIpHas, HOHHAs, MeTaJuIM4ecKas),
XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX COECAMHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAIJICHKHOCTh HEOPTraHUUYECKUX BEIIECTB
[0 UX COCTaBY K ONpEIENEHHOMY KiacCy/Tpynie CoelnHEeHUI (IPOCThIe BEIIECTBA — METAJLIIbI
Y HEMETAJUIbl, OKCHU/Ibl, OCHOBAaHUS, KUCJIOThI, aM(OTEpHbIE THIPOKCHUIbI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHH pACKpBhIBATh CMBICT Tepuoaudeckoro 3akona J[. U.
MenneneeBa M JAEMOHCTPUPOBATh €0  CUCTEMATU3HUPYIOLIYIO, OOBSICHUTENbHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

cOPMUPOBAHHOCTh YMEHUU  XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHUE aTOMOB
XUMHYECKUX JIeMEHTOB 1—4 mepnonoB Ileprnoanyeckoil CUCTEMBI XUMUYECKUX JIEMEHTOB /1.
W. MenpeneeBa, UCIONB3YS TOHATHS «S-, P-, d-2JIEKTPOHHBIE OPOUTANINY», «IHEPTETHUCCKUE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XUMHYECKUX 3JIEMEHTOB U HX
COEMHEHUH 110 epuoaaM U rpymnmam [lepuoanueckon cucTeMbl XUMUYECKUX 311eMeHTOB []. U.
Menpaeneena;

c(OPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHUE
CBOMCTBa HEOPraHMYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, MOJATBEPX AAaTh CYIIECTBOBAaHUE
TF€HETUYECKOM CBSI3M MEXAY HEOPraHMYeCKHMMH BEIIECTBAMM C IIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

c(OPMUPOBAHHOCTh YMEHHMSI KIACCU(PUIMPOBATH XUMHUUECKHE PEAKIMH MO PA3TUYHBIM
npu3HaKaM (YUCIy W COCTaBy pearupyroliux BeEIIeCTB, TeIioBoMy 3(h(ekTy peaxkuuw,
M3MEHEHUIO CTENEHEN OKUCIIEHUS AIIEMEHTOB, 00OPAaTUMOCTH PEAKIIMHU, YUYACTHIO KaTaIU3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABJISTh YPAaBHEHUS PEaKIUil Pa3IMUHBIX TUIIOB, TIOJHBIC
U COKpaIlI€HHbIE YPAaBHEHUS PEaKIMi HOHHOTO OOMEHa, YUYUTHIBAsl yCIOBUS, IPH KOTOPBIX 3TU
peaKkuuu UAyT 10 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIMH, MOATBEPKIAAIOIIUE KayeCTBEHHBIN
COCTaB pA3JINYHbIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH ONBITHBIM IMYTEM HWOHBI,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUM PACKphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIMiA MOCPEICTBOM COCTABIICHUS DJIEKTPOHHOTO OallaHCca dTUX PEaKIIui;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTDh CKOPOCTH XUMHUUYECKOW PEaKITUH OT
paznUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XUMUYECKOTO pPAaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIIHero Bo3aeicTBus (nmpunnun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHWMHUUYECKHE IIPOIECCHl, JexkKallue B
OCHOBE TIPOMBIIINICHHOTO TMOJYyYeHUs CEPHON KUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpEACTaBICHU 00 OOIIMX HAYYHBIX NMPHUHIMIAX M JKOJOTHYECKUX MPOOIeMax XUMUYIECKOTO
IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHUS C MCIOJBb30BAaHUEM TMOHSITHUS
«MaccoBas JIOJIsI BEIIECTBAa B PAcTBOPE», OOBEMHBIX OTHONIICHWM Ta30B MPH XUMHUYECKUX
peaKIusix, MacChl BEIIECTBA WM 00BEMA ra30B MO W3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
UM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEHIECTB, TEIJIOBOro 3(deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUN COONIIOAATH MPAaBUIA MOJIB30BAHUS XUMUYECKON MOCYI0M U
71a00paTOPHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUia OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUMSIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM IIJIAHUPOBATh W BBIMOJHATh XUMHYECKUH DKCIEPUMEHT
(pa3noxeHue TMEpOKCUIA BOJOpPOAA B NPUCYTCTBUM KaTaau3aTopa, OIMPEICICHHUE CpPEeJlbl
PacTBOPOB BEIIECTB C TOMOIIBI0 YHUBEPCATHLHOTO WHIUKATOPA, BIUSHUE PA3IMUHBIX (PAaKTOPOB
Ha CKOPOCTh XHMHMYECKON peakIMu, PEaKlud MOHHOTO OOMEHa, KaueCTBEHHbBIC PEAKIMHU Ha
cynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHHUS, PEUICHNE YKCIIEPUMEHTAIBHBIX
3amauy o TemMaM «Mertamiby U «HemeTtamie») B COOTBETCTBHM C MpaBUJIaMU TEXHUKU
O0e3zomacHOCTH TMpu OOpalieHuH C BelIecTBAaMU U JIaOOpaTOpPHBIM  000PYJTOBAaHUEM,
MPEACTaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U POopMyIMpOBaTh BHIBOJIbI HA OCHOBE ITHX PE3YyJbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUUECKU AaHAIM3UPOBATh XMUMHUYECKYH0 HH(OpMAIIUIO,
MOJIYy4YaeMyl W3 Pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM KOMMYHUKauuu, MHTEpHET u
JPyTHX);

c(hOpMHUPOBAHHOCTh yMEHUM COONIOJATh TIpaBUjia DKOJOTHYECKH I1eJIECO00Pa3HOTO
MOBEJICHUST B OBITY M TPYAOBOM JEATEIILHOCTH B LEJISAX COXPAHEHHUS CBOErO 3JI0POBbSI U
OKpYXKarouerl NPUPOJIHON Cpeabl, OCO3HABATh ONACHOCTh BO3JAEHUCTBUS HA JKUBBIE OPraHU3MBbI
onpenenEHHBIX BEMIECTB, MOHUMAast cMbIci moka3arens [1JIK, moscHaTh Ha mpuMepax crocoObl
YMEHBIICHUS U MPEIOTBPALIEHUS UX BPEIHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JUIs O0YYaroUIUXCsl C OIPAaHMYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE TMPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUTSL  CHETBIX W CIA0OBWISIIMX OOYYaIOIIUXCS: YMEHHE WCIOJb30BaTh pelibedHO-
TOYEUHYIO cucTeMy 0bo3HaueHuit JI. bpaiins nans 3anucu xumudeckux Gpopmys.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
uudpoBbIe
Ne ni/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Konrpoabnsie IIpakruueckue (uncpp )
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHNYeCKOH XUMUH
11 [IpenMer opranunyeckoit Xumuu. Teopusi CTpoeHUs 3
' opraHuueckux coequHeHuii A. M. bytieposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — aJIKAHBI 2
59 HenpenenpHble yriieBogOPOIBI: ATKCHEI, 6 1
' QJIKAIUCHBI, aJTIKUHBI
2.3 ApoMaTu4ecKue yriieBoJa0pO b 2
24 [IpupoaHbIe ICTOYHHUKH YTIIEBOAOPOIOB H UX 3 1
' nepepaboTKa
Uroro no pazgeny 13
Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue coeTuHEeHUs
3.1 Cnuptsl. @enon 3
3.9 Anpneruasl. Kap6oHoBbie KUCITOTHI. CIIOKHBIE 7 1
' 3¢upsI
3.3 YrireBos! 3 1
Hroro no pazgeny 13
Pasznea 4. A3oTcoaeprxkaiye OpraHudecKkue coe{uHeHust
4.1 AMMHBI. AMUHOKHUCIIOTHL. benku 3
Hroro mo pazueny 3




Pa3znea S. BoicokoMoJieKky/JIsIpHbIE COeIMHEHU S

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoanuyecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Konrpoubusie IlpakTuueckue
Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3aKoH 1
11 [Iepuoanueckas cuctema XMMUYECKUX 3JIEMEHTOB /1. 3
H. Menpaeneesa
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4
13 XVMHYECKUE PEAKIINU 6 1 1
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertamibl 6
2.2 Hemerasr 9 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XuUMUS ¥ )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll3y'{eﬂnﬂ :)Iﬁlil;llonaTeﬂbﬂme
padoThI padoThI pecypes:
1 [Ipeamer oprann4ecko XUMHUH, €€ BOSHUKHOBEHHUE, 1
pa3BUTHE U 3HAYECHUE
9 Teopust cTpoeHNs OpraHMYECKUX COeUHEHUNH A. M. 1
BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
[IpencraBienue o kinaccuPuKauy OpraHnYeCKUX
3 BemlecTB. HomeHkmnarypa (cucremaruyeckas) u 1
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX BELIECTB
AJIKaHbI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH sl 1
MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTEIIN AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTUJEH U IPONUIEH — MPOCTEHIINEe MpeICTaBUTENN 1
AJIKEHOB
3 [TpakTuueckas pabora Ne 1. «[lonyuenue stusieHa u 1 1
U3Yy4YEHUE €ro CBOMCTB)
9 Anxanuensl. byraguen-1,3 u meTmiOyraauen-1,3. 1
[TonyyeHne CHUHTETUYECKOTO KayuyyKa U Pe3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHMSI,
10 TOMOJIOTHYECKHUN psAll. AETUIIEH — NPOCTEHIINI 1
MIPEACTABUTEND AIIKUHOB
11 Boruncnenus no ypaBHEHUIO XUMUYECKON peakliuu
12 Apensbl: 6eH3011 1 TONTyoJ. TOKCHYHOCTD apeHOB
13 ['eneTnueckas CBS3b YIiIe€BOAOPOAOB, IPUHAICIKALIUX 1
K pa3JINYHbIM KJaccam
14 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB: TPUPOIHBIMA 1

ra3 ¥ MnoImyTHBIC HG(I)THHLIG rasnl, He(bTB " IPOAYKTEIL eé




nepepadoTKu

IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOAOB: IIPUPOIHBIN

15 ra3 ¥ MomnyTHbIE HEPTSAHBIE Ta3bl, HEPTh U MPOIYKTHI €€
nepepaboTKH

16 KonTponpHas pabota mo pazueny «YriaeBoJ0pOIb

17 [IpenenpHble OTHOATOMHBIE CHIUPTHI: METAHO U ATAHO.
Bognopoanas cBsizb

18 MHOT0aTOMHBIE COUPTHI: STUICHTIMKOJIb U TIUIEPUH

19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3UYECKUE U
XUMHYECKHUE CBOMCTBA, TPUMECHECHUE

20 Anpaerupl: GopManbAeTU U alleTallbIerul. AlIeTOH

21 OMHOOCHOBHEIC MPEIeTbHBIC KAPOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCYCHAasI

99 [TpakTuueckas paborta Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOW KHCTIOTBI»

93 CreapuHOBas U OJICMHOBAS KHCIIOTHI, KaK
MIPEJICTABUTENN BBICIIUX KAPOOHOBBIX KHCIOT

24 MpbUia Kak COJIM BBICITUX KapOOHOBBIX KHCIIOT, MX
MOIOIIEe ACUCTBUE

o5 CrnosxHbie 3(Upbl Kak MPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ UapOau3 CloXKHBIX 3(UPOB

26 Kupsl: THIPOIN3, TPUMEHEHUE, OMOJIOTHIECKAs POJIb
KHUPOB

97 VYrieBobl: cocTaB, kinaccudukaius. Baxxuennme
MIPEJICTAaBUTEIIN: TIIF0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nenirono3a Kak mpupoHbie TOTUMEPHI

29 KontponbHas paboTta mo pa3aery
«Kucnopoacoaepxaiine OpraHMdecKue COSTUHCHIS

30 AMWHBI: METUJIAMUH U aHUJTUH

31 AMUHOKHCITOTHI KaK aM(OTEpHBIE OPTaHUICCKUE

COCIMHCHUA, UX OMOJIOrHYECKOE 3HAUCHHUE. IlenTunp




benku kak npupoHbIe BBICOKOMOJIEKYIISIPHBIE

32 1
COCAUHCHUA
33 OcHOBHBIE FOH?ITI/ISI XMMHUHU BBICOKOMOJIEKYJISIPHBIX 1
COeAMHEHUN
34 OCHOBHBIE MCTOABI CUHTC3a BEICOKOMOJICKYJIAPHBIX 1
coennHeHuil. [lnacTtMaccsl, Kaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

n/n

Tema ypoka

XUMUYECKUI 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYypalusi aTOMOB

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Tepnonnueckuit 3axoH u [lepuoandeckas cucrema
xumuueckux asemenToB [[. . Menneneena, ux
CBSI3b C COBPEMEHHOM TEOpUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
AJIEMEHTOB M UX COCIMHEHMM 110 TpyInaM 1
nepuojiaM. 3Ha4eHUEe IEPUOIUIECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX daemeHToB JI. 1.
MeneneeBa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€ BUJIBL;
MEXaHU3MBbI O6p330BaHI/I$I KOBAJICHTHOM CBSI3H.
Bonoponnas cA3b

BanenTtHOCTB. DnekTpooTpuiaTenbHoCTh. CTeneHp
OKHCIIeHHs. BemecTBa MOJIEKyJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

[TonsaTue o nucnepcHsIx cucremax. Mictunnslie u
KOJUIOMJIHBIE pacTBOpBL. MaccoBas 0J1s BELIECTBA B
pacTtBope

Knaccudukanus n HoMeHKIIaTypa HEOPraHUYeCKUX
coequHeHu. ['eHeTnueckas CBsA3b HEOPraHMUECKUX
BELIECTB, Pa3JIMYHBIX KJIACCOB

Knaccudukanus XumMuueckux peakiui B
HEOPraHUYECKOM U OpraHM4ecKoi XUMHUHU. 3aKOH
COXpaHEHHUS MacChl BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALICHMS] SHEPTUN NIPU XUMHUECKHUX PEAKIHAX

Cxopoctb peakiun. OOpaTuMble peaKiuu.
XUMHUYECKOE paBHOBECHE




10

[IpakTuueckas padora Ne 1. «BiausiHuEe pa3TUvHBIX
($aKkTOpOB Ha CKOPOCTh XUMHUECKON peaKIhm»

11

12

13

DekTponuTHYecKas aucconuanus. [lonstue o
BOI0poHOM nokazarene (PH) pactBopa. Peakuun
MOHHOTO OOMeHa. ['uapon3 opraHuvecKux u
HeOpI‘aHI/I‘ICCKI/IX BCIICCTB

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 AIEKTPONIHM3E PACIUIABOB U PaCTBOPOB
coien

KonTponbnas pabota no pazneny «Teopernyeckue
OCHOBBI XUMHUU

14

Mertauibl, ux nosuoxenue B [lepuoanueckoi
CHUCTEME XUMUYECKuX dieMeHToB /1. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOEHHUSI aTOMOB.
O6mue ¢puznyeckre CBOMCTBa METAIIOB

15

16

17

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSJT
HaIPSOKEHUN METaJIOB

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAIIJIOB
(HaTpuit, Kanui, KaabIHii, MATHUNA, ATFOMUHHI) U
UX COeIMHECHUIN

XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX
COeIMHEHUN

18

XUMHYecKHe CBOMCTBA IIMHKA, JKele3a U UX
COCTUHEHUN

19

20

[IpakTuueckas padora Ne 2. "Pemenue
JKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Metamas»"

Hewmeramnsl, ux nonoxxenue B [leproanueckon

CHUCTEME XUMHUYCCKUX DJICMCHTOB I[ n.
MenzaeneeBa u 0COOEHHOCTHU CTPOCHUSA aTOMOB

21

du3nyeckue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOTIHS
HEMETAJUIOB (Ha MpUMEpPE KUCIOPOAa, CEPHI,

docdopa u yriaepona)

22

XHWMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX




COEIUHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux

23 . 1
COETMHEHU N

24 XYMHYECKUE CBOWCTBA yriepoia, KpEMHHUS U UX 1
COCTUHEHUN

o5 [IpuMeHeHne Ba)KHENIIMX HEMETAIUIOB U UX 1
COCTMHEHU I
O06o00611eHre U crucTeMaTu3als 3HaHu| 10 TeMe

26 «Hemerannbny. Berunciaenus no ypaBHeHUSIM 1
XUMUYECKUX PEaKlUid U TEPMOXUMUUECKUE
pacd€Thl

97 [Ipaktuueckas padora Ne 3. «Pemienue 1
SKCHEPUMEHTANIbHBIX 3aa4 1o Teme "Hemeramnbr"»

28 KonTposabHas padora no temam «MeTtamuib» u 1
«Hemeraib»

29 Heoprannueckue u opraHM4ecKue KUCIOTHI. 1
Heopranunueckue u opraHn4eckue OCHOBAHUS
AMoTepHbIe HeOpraHMYECKHe U OpraHNYecKre

30 COeIMHEHMS. | 'eHeTnyecKast CBs3b HEOPraHMUYECKUX 1
Y OpPraHUYECKUX BEILIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYECKOM,

31 SHEPreTUYeCKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHHU MEAUIIMHBI

32 [IpencraBienust 06 0OIIKX HAYYHBIX MPUHIMIIAX 1
MIPOMBIIIUICHHOTO MOJTYYEHUS BAXKHEHIIINX BEIECTB

33 UYenoBek B MUpE BELIECTB U MaTEPHAIIOB

34 XUMHUS U 37J0POBBE YEIOBEKa

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomrexkuus LIOP http://fcior.edu.ru/

Buneoypoku o xumuu, 7-11 xi.http://mriya-urok.com/categories/himiya/

Caiit HanmonaneHoM OMOMMOTEeKH Y KpauHsbl 17151 qeteid. Cebliika Ha pas3jien

"XUMUS" http://www.chl.kiev.ua/default.aspx?id=5669

Hp€3eHTaHI/II/I K YPOKaM W BHCKJIACCHBIM MCPOIIPUATHUAM, XUMUS

http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauanbnerii kype xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 na SIanexce https://zno.yandex.ua/ru/chemistry/
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