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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE CpEIHEr0 o0O0IIero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DesnepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
benepanbHON 00pa30BaTENIbHONW MPOTPAMMBI CpPEAHETO O00IIero 00pa3oBaHMS
(®OIT COO), mnpencraBieHHbIX B  PenepanbHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctagmapre COO, c¢ yuérom Konnenmwum mnpenogaBaHus
y4eOHOTO TpenaMeTa «XHUMHsS» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoii
denepanuy, peamu3yONMX OCHOBHBIE O0pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX TosiokeHuil «CrTparerun pa3BuUTHs BocnuTaHus B Poccuiickoit
Oenepanu Ha nepuoa 1o 2025 roga» (Pacmopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPEACICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS O0YUYarOMIMXCSA CPEICTBAMU
yaeOHoro npeamera «Xumusi» 1y 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHentyanbHble TnosiokeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
colepkaHusi, pe3yabTaToB OOy4deHUss W TpeOOBaHWII K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHU3allMK, SBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpINAIONIMM DJTallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
[EJIOCTHOM CHCTeME XHUMHUYECKOTO o00pa3oBaHUs. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhl
YeJlIoBEeKa, a TaKXKEe OJKOJOTMYECKM OOOCHOBAHHOTO OTHONIEHUSI K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpeme. PeanmsyeTcss Xumuyeckoe o00Opa3zoBaHUE
oOydJarmuxcs Ha ypOBHE CpeAHEro 001mero o0pa3oBaHUs CPEICTBAMH YUe€OHOTO
npeaMera «XHMHS», COJIEPKAHUE M TIOCTPOCHHE KOTOPOrO OIpENENICHbl B
mporpaMme N0 XUMUU € Y4ETOM cChenupuKd HAyKM XAMHH, €€ 3HA4YCHHUS B
MO3HAHWW TIPUPOJLI M B MATEPHAIBHOW JXKU3HM OOIIECTBA, a TAKXKE C y4ETOM
oO0mux I1eJaell W TMPUHIHUIIOB, XapaKTEPHU3YIOIMIHMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooiiero ooOpasoBanus B Poccuiickoit @eneparumu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0cOOyI0 poib B
COBPEMEHHOW IMBUJIM3AIMK, B CO3JaHUU HOBOW 0a3bl MAaTepUATbHON KYyIbTYpBHI.
Ona BHOCHT CBOHM BKJIaJ B (POPMHUPOBAHUE PAIIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKpY)KAIOIIEeM MHpE KaK O €JUHCTBE
IPUPOABI M YeJIOBEeKa, KOTOpoe (OPMHUPYETCS B XMMHUH HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOECHHMEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMU MPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C IPYTUMHU €CTECTBEHHBIMM HayKaMU, XUMHs CTalia
HEOTHEMJIEMOH YaCThI0O MHUPOBOI KYJIbTYpbI, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyZla M JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSA KaK Hayka
co3ujareNibHas, Kak HayKa BBICOKMX TEXHOJOTWW HalpaBlieHA Ha pelIeHue
rII00ABHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON 0€30MaCHOCTH U OXPAaHBI 3J0POBbSI.

B coorBercTBUM C OOmMUMHU MENIMH M TPUHIIUIAMU CPEAHETO OOIIETro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOJITOTOBKY
oOydJammuxcs, HEOOXOAUMYI0 UM IS BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKU3Hb COLMYMa, HPOJOJIKEHUS
o0pa3oBaHus B pa3IUYHBIX 00JIACTSAX, HE CBSI3AHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBastonuMu  TipeAMeTa «XHUMHS»  SIBISIOTCS  0a30BbIe  KypChl —
«Oprannveckass xumuss» u «OOmas W HEOPraHWYECKas: XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUS KOTOPBIX SIBIISTFOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMa
3HAHWH 10 HEOPTAaHWYECKON XUMHUM (C BKIIOUYEHHWEM 3HAHUHM U3 00Iel XUMUHW) U
Oprann4eckor xumuu. @OopMUpOBaHUE JAHHOU CUCTEMBbI 3HAHWW NpPU U3YyUYECHUU
mpeaMeTa 00ecleynBaeT BO3MOYKHOCTH PAacCCMOTPEHHS BCETO MHOT000pas3us
BEIIICCTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB M TEOPU XUMHUH.

CrtpykTypa coaepxanusi KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHWYecKas XuMus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJIXO/Ia K U3YYCHHIO Yy4YeOHOro Marepuania © 0oO0yclOBJIeHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW Ha  OMNpENeTEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHM4eCKOM XHWMHHU BEIIECTBA
paccMaTpUBalOTCSl HAa YPOBHE KIACCUYECKOW TEOPUU CTPOCHUSI OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKHMX M 3JIEKTPOHHBIX
MpEeACTaBICHU O CcTpoeHuW BemlecTB. CBefeHus 00 H3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJOB JO CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHuMdeckod XUMHM MOJIyYarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYATLHBIC
MPEICTABICHUS O XUMHUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOU PEaKIUU.

[lon HOBBIM yrjioM 3peHHs B TpeaMmeTe «XUMHsS» 0a30BOTO YpPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbI HAa YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUUYECKH MaTtepuand © (PaKTOJIOTHYECKHE CBEIEHUS O BEHIECTBAX U
XUMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHS» OOYYarOMIMMCSl TPEIOCTABIACTCS BO3MOXXHOCTh OCO3HATH 3HAYCHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHYECKUX TMO3UIUH,



riyo’ke TOHSATh HMCTOPUYECKOE M3MEHEeHHE (YHKIMH 53TOro 3akoHa — OT
00001maroIIe 10 00BSICHSAIOMIEH U TPOTHO3ZUPYIOIIEH.

Ennnasg cucrema 3HaHMM O Ba)XHEHIIMX BEIMIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKIUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHus jJomofiHsercs B kKypcax 10 u 11 xkmaccos
AJIEMEHTAMH COJIEPXKAHUS, HMMEIOIIMMHU KyJIbTYpPOJIOTHUUECKUH U MPUKIATHOU
XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3M XUMHUU C
IpPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IO3HABAaTEIbHOW M MPAKTUYECKOU
JESATEIHPHOCTH YENIOBEKa, CIMOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K TMPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKHUX MPUIOKCHUN XUMHH, TOMOTAOT
BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO MW JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIUBATh HMH(POPMAIHMIO U
NPUMEHATh €€ [JIs1 TOINOJHEHUs 3HAHWW, pELIEHUsS WHTEUICKTYaIbHBIX U
HKCIIEPUMEHTATBHBIX UCCIIEIOBATENBCKUX 33/1a4. B 11eoM conepkanue yaeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHUEe y O0YYAIOIMIMUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHHMS
bunocockux HAEH, TaKUX KaK: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOTO |
OpPraHMYeCcKOr0 MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPHUPOAHBIX SBJICHUWA MMYTEM OJKCIEpUMEHTa U
pEeIICHHs] TMPOTUBOPEYHMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHUYCCKUMU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUH YKOJOTUUYECKUX MpoodsieM, a
TaKKe MpoOJIeM COepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnmane pemeHuss 3agad  BOCHUTaHMS, Pa3BUTHUS U COLMAIM3ALUU
oOydJarmuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TOJXOJbl K OINPEACICHUIO
ColepKaHUsI M TOCTPOSHHUS TpeIMeTa MpeaycMaTpuBalT (HopMUpOBaAHHE
VHUBEPCAIBHBIX y4EOHBIX JCHCTBUN, UMEIMUX 0a30BOe 3HAYEHUE IS
pPa3TUYHBIX BUJIOB JIEATENBHOCTH: pEIIeHUs MpoOjeM, IOWCKa, aHalu3a |
00paboTku MHPOPMAIIIH, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS OIbITa IPAKTUIECKOMN
U HUCCIEA0BATENbCKOW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)kKHOE€ MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mpenojaBaHus XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CpeIHEro 00I1ero oopa3oBaHus, PH ONPeICICHUH
COJIEpKAaTENIbHOW XapaKTepUCTUKU LeJed H3y4YeHHUs IpeAMEeTa HaIpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKOW HAyKM Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YE€JOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUs TAKOW MOAXOJ K ONPENCICHHUIO LENEH W3y4YeHUs
MpeaMeTa ABJISIETCS BIOJHE ONPaBIaHHbBIM.



CornacHO JaHHOW TOYKE 3PECHHS TJIABHBIMH IIEJISIMU H3YUYCHHS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 x1.) siBAsIIOTCSA:

e (QopmMupoBaHHEe CHUCTEMBl XUMHUYECKMX 3HAHUH KAk  Ba)KHEHIIEH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOpPOWU
JeKaT KIIOUeBbIe TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE f3bIKA HAyKH, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHid, HEOOXOAMMBIX [JIsi MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHH,
MMEIOIIHUX MECTO B MMPUPO/IE, B TPAKTUIECKON U TTOBCETHEBHON KU3HH;

e pa3BUTHE YMEHHUI U CIIOCOOOB JAEATEIHHOCTH, CBA3aHHBIX C HAOIOICHUEM H
OOBSICHEHHEM XWMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOICHUEM  TIPaBUII
6e30macHOro O0paIIeHns ¢ BEIeCTBAMH.

Hapsiny ¢ stum, comepikaTenbHas XapaKTepUCTHKA eJIeH U 3a7a4 U3y4eHUsI
peaMeTa B IpOrpaMMme 1Mo XMMHUHA YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMH TPUOPHUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernojaBaHul ~XUMHHM B OONbIIeld  CTeeHH OTHAETCS  MPEeANOYTEHHUE
MPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOydeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEILHON OpraHU3alliy, BIAJICIONIETO HE
HA0OpOM 3HAHWH, a (PYHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIoco0aMu |
YMEHUSIMUA aKTHBHOTO TIOJNYYCHHs 3HAHUN M MPUMEHEHUS WX B PEaTbHOU >KU3HU
JUTS peIIeHUs] TPAKTUIECKUX 3a7a4.

B cBi3u c 3THM TmpH U3YYEHHH TpeameTa «XHMHS» JTOMUHHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

aganTamnus 00y4JarouMxcsl K YCIOBUSIM JUHAMHYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHMWE  WHTEIUICKTYaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBI3AHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopmupoBaHue |y O0Oy4aromMXCsi  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIIN), WMEIOIINX YHUBEpPCAaJbHOE 3HAYEHUE [JIs Pa3IUYHBIX BUJIOB
JESATENBHOCTH: PEIIeHUs TpoOJeM, MOUCKa, aHanu3a U 00paboTku MHQOpMaInH,
HEOOXOUMBIX JUIsl TPUOOPETEHUsSI OIbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XHUMHUH, a TaKKe s OINEHKH C TO3UIUH
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHHUS BEIIECTB M XUMUYECKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEILY;



pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUaIOIIUXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MTPHOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BATh
COBPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJISl TIOMCKA M aHalu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YYAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXO/IUMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUUW W TIPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKOUN
HAIMPABJICHHOCTH XWMHH, €€ BXXHOW POJM B PEIICHUH TIOOAIBHBIX MPOOIeM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJUMOCTH OEpex HOTO
OTHOIICHUS] K TPUPOJEC M CBOEMY 370pPOBBIO, a TakKe MPHOOPETEHHS OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW /IS TPUHSTHS TPAMOTHBIX PEIICHUU B
CUTYaIlUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOnoM mnane cpemHero oOmiero oOpa3oBaHuUS TNpeaMeT «XUMUS)
06a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HayuUHBIE
MPEIMETHI».

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl M3YUEHUSI XUMUH, HA 0230BOM YPOBHE
cpenHero oOmiero oopasoBanms, coctabnseT 68 yacos: B 10 kmacce — 34 ygaca (1
yac B Henento), B 11 knacce — 34 yaca (1 yac B Henento).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

TeopeTuyeckue 0OCHOBbI OPraHUYECKON XUMMH

[Ipeamer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepHalioB. Teopusi CTPOEHUSI OPraHHMYECKHUX
coenunenuii A. M. bytneposa, e€ ocHOoBHBIE mooxkeHUsI. CTPYKTypHBIE (DOPMYITBI
OpraHMYecKUX BewecTB. ['oMonorusa, wuzomepusi. XHMHUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccupuKauu OpraHudecKkux BemiecTB. HoMmeHkmatypa
OpraHWYECKUX COCJAMHEHUW (CHUCTEeMaThyecKkas) W TpPUBHUAIbHBIE Ha3BAHUS
BOXHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

DKCIEpUMEHTAJIbHbIE METOJbl H3yYEHHs] BEUIECTB M HX NPEBpallCHUN:
O3HAKOMJICHHE ¢ oOpa3llaMyd OpraHMYeCKUX BEUIECTB W MaTepualaMud Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOMIOACHUE U
OMKCaHUE IEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIIEHUI0 OPraHUYECKUX BEILIECTB
NP HarpeBaHuu (TUTaBJIeHUE, OOYTIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJOTMYECKUH psa. MeraH W 3TaH —
MPOCTEUIITNE TPEICTABUTENN QJIKaHOB: (M3MUECKHE W XUMUYECKHE CBOMCTBA
(peakuuy 3aMenieHus W TOpPEHHs), HAaXOXKIAEHUE B NPHUPOJE, MOIYyYEHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUJIEH U MPOMUIICH —
MPOCTEUITNE TPEICTABUTENN QJIKEHOB: (M3MYECKHE M XUMUYECKHE CBOMCTBA
(peakuuMyu THAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpaTAlUU, OKUCIEHUS U
MOJIMMEPU3ALINH ), TOJYYEeHUE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 m metmnOyranmes-1,3: cTpoeHHe, BaKHEHINIHE
XUMUYECKHE CBOMCTBa (peakuus noaumepusanuu). [lomydyeHne CUHTETHYECKOTO
KayuyyKa U pe3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUHN Psil. AlleTUIICH
— TMPOCTEHIINIA TPECTABUTENb AalKHHOB: COCTaB, CTPOCHHUE, (DU3UYECKUE W
XUMUYECKHE CBOICTBA (peaklUMU THAPUPOBAHUS, TAIIOT€HUPOBAHUS, THAPATAINH,
TOpPEHHUs] ), IOJTYYEHUE U TPUMEHEHHE.

Apensbl. benzon: cocraB, crpoeHue, (puznyeckue U XMUMHYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHUS), MOJYYEHUE U MPUMEHEHUE. 10.1y0:
cocmas, cmpoenue, @u3uyeckue U  XumMuyeckue ceoucmea  (peaxyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUS), NOdy4YeHue u npumeHnenue. TOKCHUYHOCTH



apeHoB. ['eHeTMyeckas CBsS3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKANUMUA K
pa3IMYHBIM KJlaccaM.

[IpuponHble UCTOYHUKHM YriaeBOAOPOAOB. lIpupoaHbIi ra3 W MOIYTHBIE
HedTanpie Ta3pl. Hedth m e€ mpoucxoxaenue. CrocoObl mepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYECKHUil), mnuponu3. IIpoaykTsl
nepepadoTku HeTH, UX MPUMEHEHUE B MPOMBINIJIEHHOCTH U B ObITy. KamMeHHBIN
YTOJIb ¥ POAYKTHI €r0 MepepadboTKH.

OKCIEpUMEHTAJIbHbIE METOJbl H3yYEHHsS] BEUIECTB M HX NPEBpallCHUN:
O3HAaKOMJICHHE C O0Opa3lamMu IUIacTMacC, KaydyKOB U PE3WHBI, KOJUICKIIMU
«Hedts» u  «VYromp», MOAEIMpPOBAHWE  MOJIEKYJT  YyIJI€BOJAOPOJIOB U
raJIOr€HONIPOU3BOAHBIX, TPOBEICHNE NPAKTUYECKON PaOOTHI: MOJYUYCHHE dTHIICHA

Y U3YYCHHUE €TO CBOWCTB.

PacuétHrle 3agaun.

Brerunciienns 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTa peaKklMy MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIINN ).

Kucsiopoaconep:xkamue oprann4eckKue coeJuHeHUs

IIpenenbHple OOHOATOMHBIE CHUPTHL. METaHONI W 3TaHOJN: CTPOCHHE,
bu3nUeckue MW XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMH METaJlJIaMHU,
rajoreHoBOAOpOJaMHU, TOPEHUE), MpUMEHEHHE. BoIopoJaHbIE CBA3M MEXIY
MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHI. JTUJIEHIJIMKOIb W  TJHUIEPHH: CTPOCHHE,
bu3nUeckne W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTaJlJIJaM{, KaueCTBEHHAsl peaklisi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
Opra’usM 4yesnoBeka. [I[puMeHeHne TIMIEPUHA U STUIIEHTIITUKOJIA.

@deHon: CTPOGHHE MOJEKYNbl, (HU3UYECKHUEe U XUMHUYECKHE CBOWMCTBA.
Tokcuunocts enona. [Ilpumenenue genona.

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETU: CTPOCHHUE,
¢bu3nUeckre W XUMHUYECKHE CBOMCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINH ), OJyYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpe/E/bHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbuHaAs H
YKCYCHAsi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XUMUYECKHE CBOWCTBA (CBOWCTBA,
oOmue Ay Kiacca KUCIOT, Peakius dTepuuKaIium), MoTydeHue u mpruMeHeHueE.
CreapuHoBasi ¥ OJIEMHOBAs KUCIOTHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KUCIOT. MblTa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JICHCTBHE.

Cnoxnble 5(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [waponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



VYrrneBonepl:  cocTaB, KiacCH(pUKANMs ~ yriaeBoJoB  (MOHO-, JH- U
nonucaxapubl). ['1roko3a — npocTelnii MOHOCaXapua: 0OCOOEHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MUECKHE U XUMHUYECKHE CBOWCTBAa (B3aMMOJICHUCTBHE C
ruapokcuom menu(ll), oxucnenne amMMmmuadHbIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKIAEHUE B MPUPOJIE, NMPUMEHEHUE,
ounonornyeckas posib. @orocunTte3. OpyKTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemnonosa kak npupoaHsie noauMepbl. CTpoeHHe Kpaxmana U
ueuoao3pl.  dU3Myeckue M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAs pEaKLUsl C HOJIOM).

DOKCIEpUMEHTAJIbHbIE METOJbl HW3YyYEHHs] BEUIECTB M HX NPEBpallCHUN:
MpOBEJIeHUEe, HAOJIONCHUE W OMHMCAHHWE JEMOHCTPAIIMOHHBIX OTMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TAaHOJA
okcugoM wmenu(ll)), MHOTOaTOMHBIX CHOUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
ruapokcuaom meau(ll)), anpaernaoB (OKUCIEHNE aMMHUAYHBIM PacCTBOPOM OKCHJA
cepebpa(l) u rumpoxcumom wmenu(ll), B3ammomeiicTBHE Kpaxmalia C HOJOM),
MPOBEJICHNUE MPAKTUYECKON PaObOThI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuétHrle 3agaun.

Brerunciiennss 1Mo ypaBHEHHIO XWMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTa peaKklMy MO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIINN ).

A3oTcoaepxaniue OpraHnueckue COeIUHEHMUS.

AMUHOKHCTIOTHI KaKk aM(OTEepHBIE OpraHuYecKue coenuHeHus. dusnueckue
U XMMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpumepe IiuiuHa). buomorunueckoe
3HaYeHUEe aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYISpHbIE coenvHeHus. llepBuuHasd,
BTOpUYHAS M TPETHUYHAsT CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, ICHATYpAINs, KAYECTBEHHBIC PEAKIINH HAa OCTKH.

OKCIEpUMEHTAJIbHbIE METOJbl H3yYEHHsS] BEUIECTB M HX NPEBpallCHUN:
HaOJI0JICHHE U ONMCAaHHE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus O€IKOB MpU
HarpeBaHUM, LIBETHbIE PEaKIK OEJIKOB.

BroicokomoJiekyJIIpHbIE COeIMHEHH S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALUU, CPEIHSS MOJEKYIspHas
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIMS.

DKCIEpUMEHTAJIbHbIE METOJbl H3yYEHHsS] BEUIECTB M HX NPEeBpallCHUN:
O3HaKOMJICHHE C 0oOpa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€UM NPU U3YYEHUN OPraHUYECKON XMMUU B
10 kmacce OCYHIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTeCTBEHHO-
HAayYHBIX MOHATHUI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMHU JIsI OTAEJIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TTOHSATHUS : IBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiaccuduKaius, NepruoIuIHOCTh, HAOIIOCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE.

@dusnka: MaTepus, JHEprus, macca, aroM, OJJEKTPOH, MOJIEKYJa,
DPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3MYECKUE BETMYMHBI U €AMHUIBI UX U3MEPEHUSI.

buonorusi: kimerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OHMOJOTUYECKH AaKTUBHBbIC BemiecTBa (OENKH, YTIIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAeMbIE, TOILINBO,
peCypchl.

TexHonmorusi: MNHIIEBbIE MPOAYKThI, OCHOBBI PAlMOHAIBHOTO MUTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETHUYECKHUE IIPENapaThl, MATEPUAIIbI U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMMH

XuMu4eckud 3nemMeHT. AToMm. Aapo artoma, H30TOMNBL. IEKTPOHHAS
00o0yI04YKa. DHEPreTUYecKre ypOBHU, MOJYPOBHH. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpe/leNICHUs] 3JIEKTPOHOB MO OpOUTaNsiM B aToOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYypaIlisi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHA U [leproandeckoil cucTemsl
xuMu4deckux aneMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOICTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEpHOIaM.
3HaueHNE NEPUOINUECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKash CBs3b. BHIBI XUMHYECKOM CBA3U
(KoBaJIeHTHAsl HEMOJISIpHAS W MOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XWMUYECKOW CBs3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbiil). BopopoaHnass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenusi. IoOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJSAPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THITbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKHU.

[TonsaTue o aucnepcHbIXx cucTeMax. VICTHHHBIE M KOJIJIOMJHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHUM. Homenkinarypa
HEOPraHWYECKHX BENIECTB. |'eHeTHYecKass CBA3b HEOPraHWYECKHUX BEIIECTB,
MIPUHAICKAIUX K Pa3IMYHbIM KJlaccaM.

Xumuueckas  peaknusa.  Kimaccudukanmss  XUMHYECKHX — peakmud B
HEOPraHUYECKOW M OpPraHUYeCKOW XHMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHECHUS U MPEBPAICHUS SHEPTUM TTPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pa3MuHbIX (pakropoB. OOpaTtumbie
peakiuu. XuMHUYECKOoe paBHOBecue. MaKTOphl, BIHSAIONME HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle [latense.

DnektponauTndeckas aucconyanus. CHIbHBIE U ca0bie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCIIasi, HEUTpaJIbHAs, 1I€JI0YHAas.

OKUCIUTENHHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIC METOJIbl M3YUYECHHS BEIIECTB W WX MPEBpAICHUM:
neMoHcTpanus Taoymn «llepuoaudeckas cucrema xuMudeckux snementos J[. U.
MeHnneneeBay, M3ydeHHUE MOJEIEH KPHUCTAJUTMYECKUX PEMETOK, HAOJIIOJACHUE U
OTNHMCAaHUE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KAaTajlnu3aTOpa, ONMPEAECICHUE CPEIbl PACTBOPOB BENIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIMu HOHHOTO OOMeHa),
MIPOBEJICHNE TTPAKTHUECKON paboThl «BiusHME pa3mnyHbIX (DAKTOPOB Ha CKOPOCTH
XUMHUYECKOU pEaKIIAN.

PacuétHrle 3agaun.

Pacuétel 1O ypaBHEHHSM XMMHUYECKMX pEaKlHMil, B TOM YHCIE
TEPMOXUMHUYECKHE PaCU€Thl, Pacu€Tbl C MCIOJIH30BAHUEM IIOHATHUS «MacCcOBas
JIOJISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilomoxxenune HemetaiuioB B llepuoamueckon  cucteme
xumudeckux asneMeHtoB JI. M. MenneneeBa ' 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nMYeCcKue CBOMCTBA HEMETAJIOB. AJIJIOTPONUS HEMETauloB (Ha mpumepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XWUMHUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COeAUHEHUH  (OKCHJOB,
KHUCJIOPOJICOJICPIKAIMX KUCIIOT, BOJIOPOAHBIX COCTUHECHUH ).

[IprmeHeHne BaxKHENIIUX HEMETAIIJIOB U UX COCTUHECHU.



Mertamnel. [lonoxenne meraiuioB B llepruoanyeckord cucTeMe XHUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DIECKTPOHHBIX 000JIOUEK
atomoB MeTajuioB. Ob6mue usndeckue cpoiicTBa MeTauioB. CriiaBel METaJIJIOB.
DIEKTPOXUMUYECKUI Pl HANIPSKEHU METaJIOB.

XUMUYECKHE CBOMCTBA BaXHEUIIMX METAUIOB (HATpUH, Kaluid, KaJbIlHUM,
MarHui, aJlOMUHHM, IIUHK, XPOM, KeJIe30, ME/Ib) U UX COCTUHECHUMN.

OO6mue crocoObl MOMyYeHUsT MeTauioB. IIpuMeHeHne MeTaioB B OBITY H
TEXHHKE.

OKCIEpUMEHTAIBbHBIC METOJIbl M3YUYEHHS BEIIECTB W WX NPEBpAICHUN:
M3y4YEeHUE KOJUICKIMH «MeTaibl M CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE
OKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHHWE W ONHCAHHWE JIEMOHCTPAIMOHHBIX U
Ja00PAaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THIPOKCHJIA aTIOMHHHUS C PacTBOPaMH
KHUCJIOT M IIeJ04Y€eH, KaueCTBEHHBIE PEaKIIMi Ha KAaTHOHBI METAJIJIOB).

PacuétHrle 3agaun.

Pacuérer Maccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 Y4YaCTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tel Macchl (00bEMa, KOTMYECTBA BEIIESCTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHSA ¥ )KU3Hb

Ponp xumuu B o0ecriedeHUM IKOJOTHYECKOM, SHEPreTUUYEeCKOW M TMHIIEBOU
0€301acHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaxX IO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBmennss 00 OOMUX HAYYHBIX MPHUHIMIIAX  TPOMBIIIJICHHOTO
MOJYYEHUS BAXKHEUIIINX BEIIECTB.

UenmoBek B MHpPE BEIIECTB W MATEPHATIOB: BAXKHEHUIIUE CTPOUTEIIbHBIE
MaTe€pUaIbl, KOHCTPYKIIHMOHHBIE MAaTEpHUAJIbl, KpacKd, CTEKJIO, KEpaMHUKa,
MaTepUANIbl JJI1 3JCKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yIOOpeHHS.

XuMHSIT W 3JI0POBbE 4YEJIOBEKA: IPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiia OE30MaCHOTO WCIIOJIB30BaHUS IIperapaToB OBITOBOM XUMHUHU
B IOBCEIHEBHOM KU3HU.

MexrpeIMeTHbIE CBSI3H.

Peanuzanms  MEXNpeAMETHBIX CBA3CH TpU  W3ydyeHWHW oOmend u
HeOpraHuyeckoi xumuu B 11 Kiacce oCyIIecTBISETCS Yepe3 UCIOIb30BAaHUE KaK
OOIMUX €CTECCTBCHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHATUH, SBJISIOIIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEeHHO-HAY4YHbIC TMOHSTHS: HAyYHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccupukaius, IMepuoOIUIHOCTb, HaAOIOCHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SBJIICHHUE.



duznka: MaTepusi, FHEPrUsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IMHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorusi: knerka, opraHu3M, JKocHcTema, Owuocdepa, Makpo- U
MHKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAeMbIe, TOILINBO,
peCypChl.

TexHoNmorus: XUMHUYECKasi MPOMBIILICHHOCTb, METAJTYPrusi, MTPOU3BOICTBO
CTPOUTENIbHBIX MAaTepUajoB, CEIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MHUIIEBAs
MPOMBIIINICHHOCTh,  (papMaiieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHUasoB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4JaIMUMHCS TMPOTPpaMM CpPEIHEro oO0mero oo0pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHBIM U NOpeAMETHbIM). HaydyHO-MeTOIMYEeCKOM OCHOBOM  JJid
pa3paboOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CPEIHETO OOIIEero
00pa3oBaHUs SBISACTCS CHCTEMHO-/ICSITEITbHOCTHBIN TIOIXOI.

B cooTBEeTCTBMM C CHUCTEMHO-JEATEIBHOCTHBIM IOJXOA0OM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
o0mrero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABISIOIINE:

OCO3HAaHHWE OOYYAIONTUMHUCSI POCCHHUCKOW TPaKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPE/ICICHHUIO;

HaJUIUe MOTHUBAIIMHN K O0YUCHHIO;

IIeJICHAINPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEW M UCTOPUUYECKUX TPaIUIINil 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
NESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, MPUCYIIMUMHU 1E€JIOCTHOM
CHUCTEME XUMHYECKOTO 00pa30BaHMUSI;

HaJU4Iue MPABOCO3HAHMS DKOJOTUUCCKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
1IEJIA U CTPOUTH KU3HEHHbBIC TIJIaHBI.

JIngyHOCTHBIE PpPE3yJbTaThl OCBOCHHUS TpeaMeTa «XHUMHS» JTOCTUTAIOTCS B
€IUHCTBE YYCOHOM W BOCIHUTATCIBHOW JICSITCIHPHOCTH B COOTBETCTBHU C
T'YMaHUCTUYECKHUMH, COIMOKYJIbTYPHBIMHU, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HuaeajaMHd POCCHUHCKOTO TI'pakJIaHCKOTO OOIIECTBa, NMPUHATHIMH B OOIIECTBE
HOpPMaMud U TpaBWIaMH  TOBEJACHUS, CHOCOOCTBYIOIIMMHU  Mpolieccam
CaMOIIO3HAHMS, CaMOpa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00ydJaromuxcs.

JIngyHOCTHBIE PE3YyJbTaThl OCBOCHHSI TIpeaMeTa «XHUMHUS» OTPaKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATCIBHOM M TIPAKTHUYECKOW JEATEIBHOCTH
00ydJaromuxcs Mo peaqn3aiiuy IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIC B
YaCTH:

1) rpasKIaHCKOro0 BOCIIMTAHUA:

0CO3HAHHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBKEHHUA K 3aKOHY U MPABOIOPSJIKY;

MPEJICTABICHUSI O COIMAJIbHBIX HOpPMax U MpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN YYCOHBIX W MO3HABATEIBbHBIX 3aJ1a4, BBITTOJITHCHUH
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HaMEPEHHUs, JIOTUKY H
apryMEHTHI JIPYTUX NIPH aHAJU3€ PA3IMIHBIX BUJIOB YICOHOU IEATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS :

IICHHOCTHOTO OTHOIICHHS K MCTOPUYECKOMY M HAy4YHOMY HAaCJICIUIO
OTE€YECTBEHHON XMMUM;

YBOXEHHUA K TPOIECCY TBOpPYECTBA B 00JaCTU TEOPUU W MPAKTUUYECKOTO
MPUMEHEHHUSI XUMUM, OCO3HAHMS TOTO, YTO JOCTHKEHHS HAyKU €CTh PE3yiIbTaT
JUTMTCIIPHBIX ~ HAaONMIOMCHWH, KPOIMOTIMBBIX  JKCIICPUMCHTAIBHBIX  ITOHWCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U MPAKTUKOB;

WHTEpEeCa U TO3HABATEIILHBIX MOTHBOB B IMOJYYEHUH U IMOCICIYIONIEM
aHajau3e WH(OpPMAIKMM O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMHU,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO MTOBEICHNS;

CITOCOOHOCTH OIICHMBATh CUTYAIMH, CBA3aHHBIE ¢ XUMUUYECKUMHU SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IECHHOCTH;

TOTOBHOCTU OIIEHMBATh CBOE MOBEICHUE W TMOCTYNKH CBOMX TOBApHUILEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE TOCJEJACTBUN ITUX
MOCTYTIKOB;

4) gopMupoOBaHHS KYJbTYPHbI 310POBbS:

MMOHUMAaHMS IIEHHOCTEW 3I0pOoBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3UYECKOMY W
TICUXUYECKOMY 37I0POBBIO;

coOJIFoIcCHUST TIpaBWJI OE€30I1MacHOro OOpaIleHWs C BEIeCTBAaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIbHOCTH;

MOHUMAaHUSI [EHHOCTU TIPaBWJI HWHJIMBUIYAJbHOTO M  KOJIJIEKTHBHOTO
0€301acCHOT0 TIOBEACHUS B CUTYAIHMAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JTHOJICH;

OCO3HAHUS TOCIEICTBUI W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIcHUs
aJIKOT'0JIs, HAPKOTUKOB, KYpEHHUSI );

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIILCKOM
NEATeIIbHOCTH, OOIISCTBEHHO IIOJIC3HOW, TBOPYECKOW ®W  JAPYTHX  BHJAX
JEeSITeILHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PEIICHUM TMPAKTUYECKUX 3a7ad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);



WHTEpEca K MPAaKTUIECKOMY M3yUYeHHUI0 MPpodeccuil pa3auvyHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHMS TPEAMETHBIX 3HAHUM MO0 XUMHH;

YBaKEHHUSI K TPYAY, JIOJAM TPyJa U Pe3yibTaTaM TPYAOBOU I€STEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUIAYAJIbHONH TPacKTOPHUH
oOpasoBanus, Oymymiedt mpodeccun U peanu3anud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHNS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOT0 OTHOIIEHUS K TPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHHMS KU3HHU HA 3€MIIE;

MMOHUMAaHHS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CpEbl;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJNB30BAHUSA JOCTMIKEHUNW XUMHH  JJIs
pelIeHns BOMPOCOB PALlMOHATIBHOIO MPUPOAONOIb30BaHUS;

AKTUBHOTO HEINpUATUA JIEUCTBUM, NPUHOCIAIIMX BPEH OKpYXNKaOLIEH
MPUPOJHON Cpelie, YMEHHs] MPOTrHO3UPOBATh HEOJArONPUSATHBIE HKOJOTHYECKHE
MOCJIEICTBUS MPEINPUHUMAEMBIX IEUCTBUM U MPEIOTBPALIATh UX;

HaJMYUsl Pa3BUTOrO 3KOJIOrMYECKOr0 MBIIIJIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
omnbITa NEeATEeNbHOCTU AKOJIOTUYECKON HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABAaTEJIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJIOTUU
xemo(oouwu;

7) UEHHOCTH HAYYHOTI'O NMO3HAHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHenu(PUKA XUMUU KaK HaAyKH, OCO3HaHHS €€ poilu B
(GbOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIEM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W peNIeHuH MpoOJIeM COXpaHEHHS
MIPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUISI  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHCTUYECKON HAaNpaBICHHOCTH W BaXHOM pOJIA B
CO37IaHUM HOBOM 0a3pl MaTepUATBHOW KYJIbTYphI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, NMUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIMHBI, 00E€CIEYEHUH YCIOBUMI
YCHEIIHOTO TpyJla U OKOJIOTUYECKH KOMQPOPTHOM JKM3HU KaXKIOTO UJIEeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: TOHUMAaHUS CYUIHOCTH METOJI0B
MO3HAHUS, WCIIOJI3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIH30BATh



MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETr0 MHUpa U
MIPOUCXOIAIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAaydHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C I[EIbI0 TOJYUYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJBb30BaTh XHUMHYECKUE 3HAHUS IS
pemIeHus Mpo0JieM B pealbHbIX KU3HEHHBIX CUTYaIUAX;

WHTEpEca K TO3HAHUIO U UCCIIE0BATEIbCKON eI TeTbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

WHTEpECca K OCOOCHHOCTSM TpyAa B pa3au4HbIX chepax nmpodeccHoHaATBHOM
JeSTEITHHOCTH.

METANPEIAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe pe3yabTaThl OCBOEHUS Y4eOHOTO MpenMera «XuMus» Ha
YpOBHE CpeaHero o01Iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE JUIsL dbopmupoBaHUs MHPOBO33PEHUS oOyyJaromuxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHbIC TOHITHUS, OTPAKAIOUINE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(PUKYy METOJ0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
mpolece, cucTeMa, HaydHblid (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsl, UCCIIEIOBAHNE, HAOIIOICHUE, UBMEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHbIE Y4eOHbIE NeHCTBUA (TIO3HABAaTEIbHBIC, KOMMYHHKATHBHEIE,

pEryJsiTUBHBIE), o0ecreunBaoIne dbopmupoBaHue G yHKIIMOHATBHO M
TPaMOTHOCTH U COITMATBHOM KOMIIETEHITMHN 00yUYatOIIUXCs;
CIIOCOOHOCTH o0ydJarommxcs HCTOJIb30BaTh OCBOCHHbBIE

MEXIMCIIMTUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMAIbHOW MPAKTHUKE.

MertanpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMH
JICUCTBUSIMU.

OsBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMH NO3HABATEJbHBIMH
JefCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe JeiCcTBUSI:

CaMOCTOSITEILHO  (OPMYJIIMPOBaTh W aKTyallU3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh eI ACITEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTATHI AEATEIBHOCTH C TOCTABICHHBIMH LEIISIMU;

WCTIOJIb30BATh TPU OCBOCHWH 3HAHWM MPUEMBI JIOTUYECKOTO MBIILUICHUAS —
BBLICJISATh XApPaKTEPHbIC MPU3HAKWA TMOHSATHUH W YCTAHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JIJISl OOBSICHEHUS OT/IETbHBIX (PAaKTOB U
SIBIICHU;

BBHIOMPATh OCHOBAaHUS W KPUTEpUHM [JIs KiIacCU(PUKAMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTaHaBIUBaTh MNPUYMHHO-CIEACTBEHHBIE CBS3M MEXIYy H3y4YaeMbIMU
SABJICHUSIMH;

CTPOUTHh JIOTMUECKHE PpACCYXKJEHHUS (MHIAYKTUBHBIE, JI€IYKTHUBHBIE, IO
AHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PacCMaTPUBAEMbIX
SABIICHUAX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLECCE TTO3HAHUSI, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETTH, MPEOOPa30BBIBATH MOJICIEHBIC MPECTABICHUS — XUMUUECKHU I
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas QopMylia, ypaBHEHHE XUMUUYECKOU
peakuuu — TPH PEHICHUU YYEOHBIX IMO3HABATEIBHBIX W TPAKTUYECKUX 3a]ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBblIe HCCIeA0BaTeIbCKUE 1eHCTBUS:

BJIAJIETh OCHOBAMHM METOJ0OB HAyYHOIO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKum;

(dbopMyTHpOBaTh 1IENU U 33/1a4W UCCIIEIOBAHMSI, HCTIOJIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITENBHO C(OpMyTUpOBaHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BJIAJIETh HABBIKAMHU CAMOCTOATENIBHOTO IUIAHUPOBAHUSL W MPOBEICHUS
YUYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJO0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyIupoBaTh
000011IeHNS 1 BBIBOJIbI OTHOCUTEIHHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBIIATh OOOCHOBAHHBIN OTYET O MPOJICIIAaHHON paboTe;

npuoOpeTaTh ONbIT YYEHWUYECKOM UCCIENOBATEIbCKOM UM MPOEKTHOM
JESATENBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHMSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHMKAX WHPOpMaIu (HAYy4HO-
MOMyJsipHAast JUTEpaTypa XUMHUYECKOTO COJEPKaHUsI, CIPABOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanm3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (HOpM
MpeACTaBICHNUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;



(dbopMyTHpoBaTh 3aMpOChl U MPUMEHSITh PA3TMUHBIE METOABI MPHU TOUCKE H
orbope wmHpOpPMAIIMKA, HEOOXOAUMOW ISl  BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

NpUOOPETaTh OMBIT HMCHOJIB30BaHMS HHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMY  MPEACTABICHUS
uHpopmaImu (cXeMbl, rpadyKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Tpu paboTe C
XUMHYECKOW HWHPOpMAIMe: NPUMEHSITh MEXIpeaIMeTHble ((u3ndeckue u
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (OpMyIibl, aO0peBUaTypbl, HOMEHKIATYPY;

WCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJMYECKHE CpECTBA
HATJISTHOCTH.

OBnajgeHue yHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU 1€CTBUSIMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ IUaIora u/uin
JTUCKYCCUHM,  BBICKAa3bIBaTh  HJeU, (HOPMYIHPOBATH CBOM  MPEAJIOKCHUS
OTHOCHUTEIHHO BBITIOJIHEHHSI TIPE/IJIOKEHHOH 3a/1auu;

BBICTYINAaTh C TMPE3CHTAIMEH pPe3ylIbTaTOB IMO3HABATEIIBHON NESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIBFHO HIJIM COBMECTHO CO CBEPCTHUKAMU TPH BHITIOTHEHUN
XUMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKOW padOThl MO0 MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3aluy y4eOHOTO MpoeKkTa U (HOpMyIupoBaTh BHIBOJIBI
M0 pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3UIUNA B
X0J1e 00CYXJICHUSI 1 0OMeHa MHCHUSIMH.

OByajeHue YHHUBEPCATBHBIMH PeryJassTUBHBIMU AeHCTBUAMM:

CaMOCTOSATENILHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIIHHYIO
JEeSATENbHOCTh, Ompenensis e€ Lenu W 3aJa4yd, KOHTPOJUPOBATh M TO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATH MpEIJiaraéMblii alropuT™M JAEUCTBUI TpHU
BBITIOJTHEHWN YYEOHBIX M HCCJEJIOBAaTENbCKUX 3a7ad, BBHIOMpATh HamboJee
b exTUBHBIN Ccroco0 X pemeHus ¢ y4ETOM TONYyYeHHsS HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATETLHOCTH Ha OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XuUMUS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  TPEACTABICHHA O XMMHUYECKOW COCTaBISAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHHM B IIO3HAHUU SIBJIICHUU



npupoabl, B  (QOPMUPOBAHUU MBIIUICHUS W KYJIbTYPhl  JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIIEHUs MPAKTUYECKUX 3a/1a4
M DKOJIOTUYECKU OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3J0POBBI0 U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOMOJIArallfe TMOHATHS (XUMUYECKUH DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI09YKa aTomMa, MOJIEKyJia, BaJIECHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpamléHHas), MOJb, MOJSpHas
Macca, MOJIIPHBIM O00BEM, YIIEpOIHBINM CKeNeT, (YHKIIMOHANbHAS TPYIIa,
paguKal, U30Mepusi, U30MEPbI, TOMOJOTHUYECKUNA Psifl, TOMOJIOTH, YIJI€BOAOPOMIBI,
KHCIIOPOJI U a30TCOAEpKAlllMe COCIMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS); TEOPUU U 3aKOHBI (TEOPUsS] CTPOCHUS
oprannyeckux Beuiects A. M. ByTtiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHA $I3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalme B OCHOBE MOHMMAaHUA MNPUYUHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABIICHUN, (DAKTOIIOTMUECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, IMOJIYyYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTePHbIE MPU3HAKUA TOHITHUH,
YCTaHaBJIUBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATHUS MPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIIEHUN OPTaHUYECKUX COEAUHEHNU;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaALIEHHOM)
dbopMyn OpraHMYECKHX BEHIECTB U YPaBHEHUN XHUMHYECKUX PpEaKIlui,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHMYECKUX BEUIECTB MJI1 WJUIIOCTpPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HM3yUYECHHBIX
OpraHWYECKUX BELIECTB MO MX COCTaBy U CTPOCHUIO K OINPEIEeIEHHOMY
KJIaccy/Tpynne coeauHeHud (yriieBOJAOpPOABI, KHCIOPOI M  a30TCOIEpPKaIue
COEMHEHUSA, BBICOKOMOJIEKYJIAPHBIE COEJIMHEHMS), [aBaTh WM Ha3BaHUS [0
cucreMarnueckoi HoMmeHkinatype (IUPAC), a Takke nmpuBOAUTH TpUBHUAIbHBIE
Ha3BaHUS OTHEJIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIWIEH, AalETUJIEH,
STUJICHTJIMKOJb, TIHIEPUH, (heHon, (Qopmanbaerus], ameTanblIeru, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, IJII0K034,
bpyKTO3a, KpaxMall, IeJUTI0N03a, TJIUINH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytieposa /st 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHMHM  XapaKTEpU30BaThb  COCTaB, CTPOCHHE,
bu3NYecKre W XUMUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MNPOIWUJIEH, AalETUJIEH,
Oyranuen-1,3, mermnOyraauen-1,3, GeH30J, METAaHOJ], JTaHOJ], STHUJICHTJIMKOJb,
TIIALEPUH, (EHOJ, aleTanbIeru, MypaBbUHAs U YKCYCHAas KHUCIJIOTHI, TIIIOKO03a,
KpaxMmall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WITIOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXJY HUMH YpPaBHEHUSIMHU COOTBETCTBYIOLIMX XUMHYECKUX PEAKLIUN C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOJOPOTHOTO
Coipbsi  (He(Th, TPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX TepepaboTKu W
MPAKTUYECKOE IPUMEHEHHE MPOTYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOIO BEIECTBA WM MPOAYKTa
peaknud MO W3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEILIECTB WM NPOJYKTOB PEAKIINN );

c(hOpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CUCTEMOW 3HaHUH 00 OCHOBHBIX
METOJaX HayYHOI'O MO3HAHUs, UCIOIb3yEMbIX B XUMUH MPU U3YyUYEHHH BEUIECTB U
XUMHYECKUX SIBICHUN (HaOII0JIeHNE, U3MEPEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHNE),
UCIIOIb30BaTh CHUCTEMHbIE XUMHWYECKHE 3HAHUS [JIs1 MPUHATHS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
MoCyJI0oM W 7a00paTOPHBIM OOOPYIOBaHMEM, a TaKXKe MpaBuiia OOparieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITTOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHH TUTAHUPOBATH U BBITIOJNHATH XUMHUYECKUIM
AKCHEPUMEHT (ITPEBpAIEHUs] OPraHUYECKUX BEIIECTB MIPU HarpeBaHUU, NOJIyYEHUE
ATUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIMU OPraHUYEeCKUX
BEIIECTB, JICHATypaIus OENKOB MpH HArpeBaHWUU, I[BETHHIC PEAKIMH OETKOB) B
COOTBETCTBUM C TpaBUJAMHU TEXHMKA O€30MaCHOCTU TMpU OOpallleHuu C
BEIIECTBAMU U JaOOpaTOpHBIM OOOpYAOBaHHEM, TPENCTABIATH PE3YIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHHM COOTBETCTBYIOIIHMX
peakuuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YIIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHWMUUYECKYIO
uH(bOpPMAINIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
uHdopmarmm, aTEpHET U IpyTHX);



chOPMHPOBAHHOCTh ~ YMEHHMH  COONIIOAATh  MpaBuja  DKOJOTHUYECKH
11eJeCO00pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEAX
COXPaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOWIEW IMPUPOAHOM Cpenbl, OCO3HABATh
ONACHOCTh BO3JICHCTBUS HA >KUBBIC OPraHU3MBlI ONPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMAsi cMbica mokaszarens [IJIK, moscHsaTh Ha mpuMepax crmocoObl
YMEHBUICHHUS] W MPEAOTBPALICHHMS KX BPEOHOTO BO3JACWCTBHS Ha OpPraHU3M
YEJI0BEKa;

st 0OYy4YaroIIUXCs C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIIECTB U
XHUMHYECKUX SIBJICHUI;

JUISL  CHENBbIX U CHa0OBUIANIMX OOYYAIONIUXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3amucu XUMHYECKUX

bopmy.
11 KJIACC

IIpenmerHpie pe3ynabTaThl OCBOCHHS Kypca «OOmas W HeopraHuveckKas
XUMUSD OTPAKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUI: O XHMHYECKOW COCTaBISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJA XUMHUHU B TIO3HAHHUM SIBICHUMN
npuposibl, B  (GOPMUPOBAHUM MBINUICHUS W KYJbTYpBl JIMYHOCTH, €&
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM IS pEeIICHUS MTPAKTHYCCKUX 3a]1a4
1 DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAOIINE TOHATHSA (XMMHUYECCKHA JJIEMEHT, aTOM, H30TOIN, S-, p-, d-
AJICKTPOHHBIC OPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHAasI, MOHHAs, METAJUTMYECKasi, BOJAOPOJIHAS ), KpUCTAIUIMYECKasl pelIETKa,
TUNBI  XAMHUYECKUX  pPEaKIUMi, PacTBOpP, JJIEKTPOJHUTHI, HEIJIECKTPOIHUTHI,
BJICKTPOJIUTHYECKAS] JIUCCOLMALINSA, OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMu, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTHYECKON aucconuanuu, nepuoandeckun 3akon J[. M. Menpgeneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS dHEPIUU
MpYU XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUMU SI3BIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHHUS TMPUYUMHHOCTU U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHH, (PAKTOJOTHMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUU M OC30MMaCHOM HCITOJIb30BaHUN BaKHEUIINX HEOPTaHHUUCCKUX
BEIIIECTB B OBITY U MPAKTUYCCKON JIEITCIIBHOCTH YEJIOBEKa,;



c(hOpMHUPOBAHHOCTh YMEHHMH BBISBJISATH XapaKTepHbIC MPHU3HAKK TOHSTHMA,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHITUS MPHU
ONMCAaHUU HEOPraHUYECKUX BEIIECTB U UX MPEBPAICHUNH;

c(hOpMHUPOBAHHOCTh YMEHHH HCTOJB30BATh XUMHUUYECKYI) CHMBOJIUKY JIJIs
cocTaBieHUs (HOPMyYNT BEIIECTB H  ypaBHEHWH XUMHUUYECKHUX  PEaKIuH,
cucrteMarnueckyro HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEJIBHBIX
HEOpPraHUYECKUX BemeCTB (yrapHblil ra3, YIJIEKUCIBIM Ta3, aMMHakK, TaméHas
W3BECTh, HeTalll€Hasl U3BECTh, MUThEBAS COJIa, MUPUT U JPYTHUE);

c(hopMHUPOBAHHOCTh YMEHUH OIPEJICIATh BAJICHTHOCTh U CTCTICHb OKUCIICHUS
XUMUYECKHX DJIEMEHTOB B COCJMHEHUSAX PA3JIUYHOIO COCTaBa, BHUJ XUMHUUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METaJUIMYeCKasi, BOJIOPO/IHAs) B COCIMHEHUSIX, THUII
KPUCTAJUTMYECKON PENIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJICKYJsipHas,
HMOHHAs, METAJUTUYECKasi), XapakTep CPe/ibl B BOJHBIX PACTBOPaX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hopMHUPOBAHHOCTH YMEHUH yCTaHaBJIMBaTh MIPUHAJICKHOCTD
HEOPraHMYECKHUX BEIIECTB IO WX COCTaBY K ONPEACIEHHOMY Kiaccy/TpyIiie
COEJIMHEHUMN (MPOCThIC BEIIECTBA — METAJJIbI U HEMETAJUIbl, OKCHJIbl, OCHOBAHUS,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUJIBI, COJH);

c(hopMHUPOBAHHOCTh YMEHHUU PaCKpPBIBATh CMBICI TIEPUOJIMIECKOTO 3aKoHa /JI.
N. MeHnneneeBa 1 JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHLHYIO
Y IPOTHOCTUYECKYIO (PYHKITUH;

c(hOpMHUPOBAHHOCTh YMCHHH XapaKTepHU30BaTh »dJCKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHUX »dJieMeHTOB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xuMudyeckux snmemeHToB JI. M. MenneneeBa, WCHONB3ysS TOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMUMHUYECKHUX DJIEMEHTOB U MX COCIUHCHUU
0 Ieproam U rpymnmnam llepuoauueckon cucremMpl XUMHYECKHUX 3i1eMeHTOoB [[. 1.
Menpeneena;

chopMHUPOBAHHOCTh YMEHHUH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHUX  BEHIECTB  Pa3JIUUYHBIX  KJIACCOB,
MOJTBEPK/IaTh CYIIECTBOBAHUE T'E€HETHMYECKOW CBS3M MEXKIYy HEOPTraHMYECKUMU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUH COOTBETCTBYIONIMX XUMHYECKUX PEAKIINI;

c(hopMHUPOBAHHOCTh YMCHHS KJIACCU(PUIIMPOBATh XUMHUYCCKHE PEAKIIUH TIO
pPa3IMYHBIM TIpU3HAKaM (YHCIY U COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
s PeKTy peakiuu, U3MEHEHHIO CTCIIEHECH OKHCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH
pPEeaKIUM, YYaCTHIO KaTan3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTaBIIATH YPAaBHCHUS PEaKIMi pPa3TUIHBIX
THIIOB, TIOJTHBIC U COKPAIIEHHBIC YPAaBHCHHS PEaKIIUi HOHHOTO OOMEHa, YIUThIBAs
YCJIOBHUSI, TIPU KOTOPBIX ATU PEAKIIUU UAYT A0 KOHIIA;



c(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH PEAKIMH, TOJITBEPKIAIOIINE
KAUuEeCTBEHHBI COCTAaB pAa3jJUYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOLIKE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHHA PACKpPBIBATh  CYIIHOCTh  OKHUCIHTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
3THUX PEaKIU;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
pEaKIUu OT PA3NIMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [laTtense);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHE TIPOIECCHI,
JeXalye B OCHOBE IMPOMBIILICHHOTO MOJIYYEHUsI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJICTABICHUM 00 OOIMX HAYYHBIX NPUHIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHWI TPOBOAUTH BBIYHCICHUS C HCIOJIB30BAHUEM
MOHSATUS «MAaccoBasi JIOJIsl BELIECTBA B PAacTBOPE», OOBEMHBIX OTHOILLIECHHH Ta30B
MPU XUMUYECKUX PEaKLHsIX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOro 3(¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacCChl
BEILIECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOIIO/IaTh MIpaBUIa MOJIb30BAHUS XUMUYECKOM
MOCyJI0OM W Ja00paTOpHBIM OOOpYIOBaHMEM, a TaKXKe MpaBuiia OOparieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHH TUITAHUPOBATH U BBITIOJNHATH XUMHUYECKHI
AKCHEPUMEHT (pa3fioKeHUe MEePOKCHAAa BOJAOPOJa B NPHUCYTCTBUU KaTaau3aTopa,
ONpeNieJICHHEe CpeAbl PpPacTBOPOB BEHIECTB C TOMOIIBI  YHUBEPCAIBHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, kKapOoHAT- U
XJIOpUA-aHUOHBI, HA KATUOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAJbHbIX 3aJad MO
temam «Metamnbe» U «Hemeramnael») B COOTBETCTBHM C IMPaBHJIAMU TEXHHKHU
6e30macHOCTH TP OOpaIleHUH C BEIIECTBAMHU M JJA0OPaTOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YNbTaThl XUMUYECKOTO OKCIIEpUMEHTa B (Qopme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX pEaKkiuii U (OPMYITUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHWMUUYECKYIO
uHbOpPMAINIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeaCcTBa MacCOBOM
KOMMYHHKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCTh ~ YMEHHMH  COONIIOAATh  MpaBuja  DKOJOTHUYECKH
11eJeCO00pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEAX
COXPaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOWIEW IMPUPOAHOM Cpenbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbeicn mokazarens [IJIK, moscHAT, Ha mpuMepax CrocoObl YMEHBIICHUS U
MPEIOTBPALLIEHUS UX BPEAHOTO BO3/IEMCTBUS HA OPraHU3M YEJIOBEKa;

JUsi 0OYYarOIIUXCS C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIIECTB U
XHUMHYECKUX SIBJICHUI;

JUISE  CHENBIX W CHa0OBUIANIMX OOYYAIONIUMXCS: YMEHHE MCIOJIb30BaTh
penbepHO-TOUeUHYI0 crucTeMy oOo3HaueHui JI. Bpaiins mis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ KonrTpoabnbie | IIpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
Pa3nes 1. Teoperuyeckne 0CHOBBI OPraHUYeCKO XUMHUH
IIpeamer opranndeckon xumMuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Paznen 2. YriaeBogopoast
2.1 IIpenenbHble yrieBOIOPOAbl — AJIKAHBI 2
’9 HenpenenbHble yrieBoIOpOIbL: aJIKEHBI, 6 |
aJIKaJINEHBI, aJIKUHBI
2.3 ApoMaTHYECKUE YIIIEBOJOPOIbI 2
54 IIpupoaHble HCTOYHUKH YTIEBOAOPOJIOB U 3 |
ux nepepadoTka
Hroro no paszgeny 13
Paznen 3. Kuciiopoacoaep:xamue opranu4eckue CoeJUuHeHUs
3.1 Crnuptsl. eHon 3
39 Anbpaeruabl. KapOOHOBBIE KUCTOTHI. 7 1
Crnoxuble 3¢upbl
3.3 YrieBoasl 3 1




Hroro no paszgeny

13

Pa3nes 4. Asorconepskamue OpraHu4ecKue coeJuHeHHs

4.1 AMuyHBI. AMMHOKHCTIOTHL. benku 3
Hroro no paszneny 3
Paspnen S. BoicokoMoJiekyIsipHble COeIMHEHUA

5.1 ITnacrmaccel. Kayuyku. Bonokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudposbie
Ne n/m P Kontposbnbie | IpakTuueckune (mpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. llepnoanueckuil 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
snemeHTOB J[. . Meneneena
12 Crpoenue BemiectBa. MHOTOOOpa3ue 4
' BEILECTB
1.3 XUMHUYECKUE pEeaKUU 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heopranuveckasi Xumust
2.1 Meransl 1
2.2 Hemerannsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTraHUYECKUX )
' BEILECTB
Uroro no pazgeny 17
Paznen 3. Xumus n Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
w/n Tema ypoka Beero KonrTpoabnbie | IIpakTnueckue e —
padoThI padoThI pecypesI
1 IIpeameT opraHu4eCcKON XUMUH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHMsI OpPraHU4YECKUX
2 coenuHenuit A. M. byriepoBa, €€ 0CHOBHbIE 1
I10JIO’KEHHUS
IIpencraBnenue o kiaccu(puKauu
3 opranuueckux emects. HomeHnkiatypa |
(cucremarnyeckas) U TPUBHAJIbHbBIE
Ha3BaHMs OPraHUYECKUX BELECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUH Pt
5 MeraH u 3TaH — npoCTEUIIne 1
IIPEICTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUIEH U MPONUIIEH — MIPOCTEHIINE |
IIPEICTaBUTENN AJIKEHOB
2 [Tpaktuyeckas padora Ne 1. «Ilomyuenue | 1
STWJIEHA U U3yYEHHUE €T0 CBONCTBY
Anxanuensl. byraguen-1,3 u
9 meTunoyraauen-1,3. [lomyyenne 1
CUHTETHYECKOTO KaydyKa 1 pEe3HHbI




AJIKMHEBIL: COCTaB U 0COOCHHOCTH CTpOCHUA,

10 TOMOJIOTMYECKUN PsiA. AUETHIIEH —
IPOCTEHIIHI IPEICTaBUTENb ATKUHOB

1 Bbruncnenus no ypaBHEHUIO0 XUMHUECKO
peakuuu

12 ApeHbl: 6eH30J1 1 T0JIyoJ. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBsi3b YII€BOJIOPOJIOB,
NPUHAIIISKAIINX K PAa3IMYHBIM Klaccam
[TpupoHBIE HCTOUHUKH YTIIEBOJOPOJIOB:

14 IIPUPOJIHBIN ra3 U MOMyTHbIE He(TIHBIE Ta3bl,
He(PTb U IPOAYKTHI €€ NepepadoTKu
[TpupoHBIE HCTOUHUKH YTIIEBOJOPOJIOB:

15 IIPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE Ta3bl,
He(PTb U IPOAYKTHI €€ epepadoTKu

16 KonTtponpHas pabota no pazueny
«YTIeBOI0pOIbDY

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METaHOoJ U 3TaHoi. BogopoaHas cBsa3b

18 MHOroaToMHbI€ CIIUPTHI: 3TUIECHTIIUKOIb U
TJIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKUE U
XHMUYECKHUE CBOMCTBA, MPUMEHEHUE

20 Anpaerufpl: GopManbIeru U alleTanbIeTul.
Aneron

)1 OnHOOCHOBHBIE ITpeJiesIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAast

22 ITpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ n OJICMHOBAA KHCJIOTBI, KaK

23 MPEJICTAaBUTENH BBICIINX KaPOOHOBBIX KUCIIOT

24 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBUE
CrnosxHbie 3(pUpbl KaK TPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 JKupsbl: ruaposn3, NpuMEeHEeHHe,
Ouosoruueckas poJib KUPOB
YrneBopl: cocTaB, Kiaccu(uKaIus.

27 Bakneiiiue npeactaBUTeNu: TIIIOK034,
bpykTo3a, caxaposa

)8 Kpaxman u nemntono3a Kak npupogHbIe
MOJUMEPBI
KounTtponpHas pabota o pazgeny

29 «Kucnopozacoaepxaiiye oOpraHuuecKkue
COCIMHEHUS»

30 AMMHBI: METUJIAMUH U aHWJIUH
AMUHOKHCTIOTHI KaK aM(OTEepHBIE

31 OPraHU4YECKUE COCAUHEHNUS, UX
ouosoruueckoe 3HadeHue. [lenTuabt

0 benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COE€IMHEHUS

1 OCHOBHbIE IOHATUSL XUMUHU
BBICOKOMOJIEKYJIIPHBIX COEMHEHUN

14 OCHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJICKYJIIPHBIX COCIUHEHMI.




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

Ne

n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckue
padoThI

XUMHUYECKUH dIIeMEHT. ATOM. DNEeKTpOHHAsI KOHPUTypaIis aTOMOB

ITepunoanueckuit 3axoH u Ilepuoauueckas cucreMa XUMUYECKUX
anemenToB . . MenneneeBa, ux cBsi3b C COBPEMEHHOM TEOpUEH
CTPOCHHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 110 TPYIIIaM U NEPUOAaM. 3HAUEHUE MEPHOANIECKOTO
3aKOHA U CUCTEMbI XUMHUYECKUX eMeHToB /.M. MenneneeBa B
Pa3BUTHH HAYKU

CTpOCHI/IC BEIIIECTBA. XUMHUYECKasI CBA3b, eé BUbI; MCXaHHU3MbI
o6pa3013aHI/m KOBaJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BaneHTHOCTSD. BHCKTpOOTpI/II_[aTCHLHOCTL. CreleHb OKUCIICHUS.
BemectBa MOJICKYJIAPHOTI'O U HEMOJICKYIISIPHOT'O CTPOCHUA

Ilonsatue o AUCTICPCHBIX CUCTECMAX. HcTuHHBIC U KOJUIOUIHBIE
PacTBOPLI. MaccoBas A0J1s BEILECTBA B pacTBOpC

KJ'IaCCI/I(I)I/IKaL[I/IH 1 HOMCHKJIATYpa HCOPIraHUICCKUX COCIUHEHMI.
I'eneTnyeckas CBsI3b HCOPraHN4YCCKUX BCIICCTB, PAa3JINIHBIX
KJI1aCCOB

Knaccugukanus XuMHYeCKUX peakluuii B HEOpraHn4eckoi u
OpPraHMYECKON XMMHUU. 3aKOH COXPaHEHUS MacChl BELLIECTB; 3aKOH
COXpPAHEHHUS U MPEBPALICHUS SHEPTUU TIPU XUMUUECKUX PEAKIUAX

CkopocTtb peakuuu. OOpaTumble peakui. XUMHUECKOe
paBHOBECUE

10

[Tpaktuyeckas padora Ne 1. «BnusiHue pa3znuyHbIX (aKTOpoOB Ha




CKOpPOCTb XUMHUYECKOH PCaKum»

9J'ICKTpOJ'II/ITI/ILIeCKa$[ nucconuanus. [loustue o BOJOPOAHOM

11 nokasatene (pH) pactBopa. Peakiiun nonnoro oomena. ['uaponus 1
OpPraHMYECKUX U HEOPraHUYECKUX BELIECTB

12 OKuCAUTENHEHO-BOCCTAHOBHUTENbHBIC peakiuu. [loHsTre 06 |
3JIEKTPOJIN3€E PACILIABOB U PACTBOPOB COJIEH

13 KonTponsHas padorta no pazaeny «TeopeTrnueckre 0CHOBBI XUMUNY 1
Mertamibl, ux nojoxenue B [lepuoauueckoit cucteMe XUuMHUECKUX

14 anemenToB JI. 1. MenneneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB. 1
OO6mue ¢puznyeckue CBOMCTBA METAIIOB

15 CraBbl METAIIOB. DIIEKTPOXUMUYECKUN Pl HAPSIKEHU M |
METaJIJIOB

16 XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUH, KaJIuii, 1
KaJIbIIMH, MAarHUM, aTFOMUHHAK ) U UX COCTMHCHUMA

17 XUMHUUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEIUHEHUI 1

18 XUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX COCAMHEHUM 1

19 [Tpaktuyeckas padora Ne 2. "Pemienne skcriepuMeHTaIbHBIX 33/1a4 1
mo TeMe «MeTajab»"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucrteme

20 xuMuueckux snemeHToB . Y. MenaeneeBa 1 0COOCHHOCTH 1
CTPOEHHUS AaTOMOB

)1 @du3nuecKre CBOMCTBAa HEMETAUIOB. AJUIOTPOIUS HEMETAIIOB (Ha |
npuMepe KUCIopoa, cepsl, hocdopa u yriaeposaa)

22 XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPHI U UX COCAMHEHUI 1

23 XuMu4ecKkue CBOHCTBa a30Ta, hocdopa U UX COeTUHEHUN 1

24 XUMHUYECKUE CBOMCTBA Yriepo/ia, KPEMHUS U UX COCAMHEHUI 1

25 [IprMeHeHne BaKHENIIMX HEMETAJJIOB U UX COCIMHEHUN 1




O06o006mienne u cuctemMaTu3anus 3HaHul 1o Teme «HemeTamibny.
26 Boluncnenus 1o ypaBHeHUAM XUMUYECKUX PEAKLIUM U 1
TEPMOXUMUYECKHE PACUETHI
7 [Tpaktuyeckas padota Ne 3. «Penienne sKCiepuMEHTAIbHBIX 33/1a4 1 1
o reme "Hemerabr"»
28 KonTtponrHas padota no temam «MeTtamuibl» 1 «Hemeranab» 1 1
29 Heoprannueckue n oprannueckue kuciaotel. Heoprannueckue u |
OpraHMYECKHUEe OCHOBAHHUS
30 AmboTepHble HEOPraHUYECKHUE U OPraHUYECKHE COCTUHEHUS. |
I'enernyeckas CBsA3b HEOPraHUYECKUX U OPraHUYECKUX BELLECTB
31 Posib xumum B 06ecrieueHNH 3KOJIOTHYECKOM, SHEPreTHUeCKo 1 |
MUILEBOM 0€30MMaCHOCTH, Pa3BUTHU MEAULIMHBI
1 [IpencraBnenus 06 oOMIMX HAYYHBIX MPUHLIUIAX TPOMBIIIICHHOTO |
IIOJIyYEHUS BaKHEHMIINX BEILECTB
33 UYenosek B MUpE BELECTB U MaTEPUAJIOB 1
34 XUMHS U 3I0POBbE YETIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Caiit ®UITU. OTKpEITHIN OaHK 3a1aHuii Iu1s (POpMUPOBaHUS €CTeCTBEHHOHAYYHON rpaMoTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-

otsenkiyestestvennonauchnoy-gramotnosti

Caiit MI'Y. [IporpaMma Kypca XumMuu A7 ydamuxcs 8—9 kinaccoB o0meo0pazoBaTenbHON mKoibl. http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.

Caiit Exunas xomekuus qudpoBbIx 00pa3oBaTeNbHBIX PECYPCOB




BocnurareabHbIN OTEHUHAJ YPOKOB
Peannsaunﬁ INKOJIBHBIMHU II€AAroraMu BOCIIMTATCIbHOI'O TOTCHIMAJIA YPOKaA NPCANOoaracTt CJICAYIOIICT:

1. ycTaHOBJIEHHE JOBEPUTEIbHBIX OTHOLICHUH MEXIy YYUTENIeM M €ro y4eHHKaMH, CIIOCOOCTBYIOIIMX MMO3UTUBHOMY BOCIPUSTHIO
yJaluMucs TpeOoBaHUN M MPOCHO y4UTENsl, IPUBJICUCHUIO UX BHUMAaHUS K 00Cy)KJaeMoil Ha ypoke MH(OpMalLK, aKTUBU3ALUHN UX
[I03HABATEIbHOM EATEIbHOCTH;

2. noOyX/ieHHe IIKOJIbHUKOB COOJIOaTh HA YPOKE OOLIENPUHAThIE HOPMbI MOBEJICHUS, NMpaBuiia OOIICHUS CO CTapIIMMHU (YUUTEISIMH) U
CBEpCTHUKAMHM (00Y4aroUUMUCS ), TPUHIIMITEI Y4eOHOM TUCIUIUIMHBL U CAMOOPIaHU3AINY;

3. npuBJeYEHNE BHUMAHUS MIKOJBHUKOB K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHu3alus uxX padoThl ¢ MoJIydyaeMoi
Ha ypOKe COLMAJIbHO 3HAYMMOM HMH(OpManueil — MHULMUPOBAHHE €€ OOCYXAEHHUS, BbICKa3bIBAHUS YJAIlUMHUCS CBOETO MHEHHS IO ee
MIOBOJIY, BBIPAOOTKU CBOETO K HEM OTHOIICHUS;

4. UCTIONb30BAHME BOCHMUTATENIBHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4eOHOro mpeaMeTa 4epe3 JEMOHCTpAIMIo JIeTSIM I[PUMEPOB
OTBETCTBEHHOT0, I'PAXk/IAHCKOT'O OBEJCHHUS, TIPOSIBIICHUS YEIOBEKOIIO0US U 100pOCepACUHOCTH, Yepe3 Mo00P COOTBETCTBYIOLINX TEKCTOB
IUISL UTEHUsI, 3a]1a4 JJIs peLIeHus], TPOOIEMHBIX CUTYAIMH Ui 00CYK/IeHHs B KJ1acce;

5. IpUMEHEeHHE Ha YpPOKEe MHTEPAKTUBHBIX (JOpM pabOThl yUaIluXCsl: HHTEUICKTYalbHbIX, JIEJI0BbIX, CUTYallUOHHBIX UIP, CTUMYIHPYIOIUX
MO3HABATEIbHYI0 MOTHBALMIO IIKOJBHUKOB; IMCKYCCHH, KOTOpbIE Jal0T Yy4alluMCS BO3MOXKHOCTh IPHOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JTHAJIOTa; TPYMIIOBOM paboThl WK pabOThl B Iapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMaHAHOM paboTe U B3aMMOAECHCTBHIO
C ApYT'UMHU JCTbMH,

6. BKIIFOUEHUE B YPOK WUIPOBBIX NPOLEAYP, KOTOPHIE MOMOTAIOT IMOJAEPKATh MOTUBALMIO AETEH K IOJIyYEHUIO 3HAHUMN, HaJIaXKUBaHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILICHHUH B KJlacce, IOMOraioT YCTaHOBICHUIO T0OpoKeIaTeabHOl aTMocdepsl BO BpeMsl ypoKa,

7. opranu3zanys medcTa, HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX ydyalllUXCs HaJl MX HEYCIEBAIOUIMMH OJIHOKJIACCHUKAMU,
J@IOLIEro NKOJIbHUKAM COLUAIbHO 3HAYUMBIH OIBIT COTPYAHUYECTBA U B3AUMHOM IIOMOIIY;

8. MHULIMMPOBAHUE U TOJJEP)KKA HCCIIEJOBATEIbCKON JIEATENbHOCTH LIKOJIBHUKOB B paMKax peald3allid UMW HMHIUBUAYAJIbHBIX U
IPYIIOBBIX HCCIIEOBATEIBCKUX MPOEKTOB, YTO JACT IIKOJbHHKAM BO3MOXHOCTb MPHUOOPECTH HABBIK CAMOCTOSITEIBHOTO DPELICHHUs
TEOPETHUYECKON MPOOJIeMbl, HABBIK M'€HEpUPOBaHHUS M O(opMIIeHUS COOCTBEHHBIX WIEH, HABBIK YBAXXUTEIHHOI'O OTHOLIEHHS K YY)KUM
uzaesM, opOpMIICHHBIM B paboTax JpYrux HccienoBaTesel, HaBbIK MyOJUYHOTO BBICTYIUIEHUS IMepel ayAuTOpuel, apryMeHTUPOBaHUS U
OTCTauBaHUs CBOEU TOYKH 3PEHUSI.
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