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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1Mo XMMHHU Ha ypOBHE cpelHEero olIiero obpa3zoBaHus pazpaboTaHa Ha OCHOBE
®depnepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHs (enepanbHOl 00pa3oBaTeNbHOM MPOrpaMMBbl CPEIHErO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeaepallbHOM TOCYAapCTBEHHOM
obpaszoBarensHoM ctangapre COO, ¢ yuérom Konuenmum mpemnonaBaHusi y4eOHOrO mpeaMera
«Xumusi» B 00pa3oBaTesbHbIX opranusanusx Poccuiickoit @enepaiuy, peaan3yrOmUX OCHOBHbBIE
o0Opa3oBaTeybHbIE MPOrpaMMbl, 1 OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHsI BOCIIUTAHUS B
Poccutiickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTke MpOorpaMMbl [0 XUMUH, K OMpPeIeIeHUIO 001Iel cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHsI 00YYAIOIIUXCs CPEICTBAMH y4EOHOTO MpeaMeTa «XUMUS IS
10-11 xmaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHble mosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COJepIKaHus, pe3yJbTaTOB OOy4eHHS U TPeOOBAaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHME,  IIOJIydaeMO€  BBIIYCKHHKaMH  001Ie00pa3oBaTeIbHOM
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON 4acThl0 UX 00pa3oBaHHOCTU. OHO CIIYKUT 3aBEpLIAIOIIUM
ATaIoOM peaju3alii Ha COOTBETCTBYIOILEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEN, IPUCYILIUX
LIEJIOCTHOM CHUCTEME XUMHMUYECKOro 00pa3oBaHMsA. DTU LEHHOCTH KacaloTCs IMO3HAHMS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YENIOBEKA, a TAK)KE HKOJOTHUECKU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO U MPUPOAHON cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npenMera «XUMHS», COAepKaHUe U MOCTPOSHUE KOTOPOTO OMpE/esieHbl B MPOorpaMme Mo XUMHH C
yu€ToM crienn(UKA HAyKH XUMHH, € 3HAUCHHs B MO3HAHWH MPHUPOJBI U B MATEPHATIBHON >KU3HU
oOmiecTBa, a Takke C Y4€TOM OOWIMX Iiesied W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeaHero obiero oopasoanus B Poccuiickoit deneparumn.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIPaeT OCOO0YyI0 pojib B COBPEMEHHOM
LIMBUJIM3ALMU, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
dbopMUpOBaHUE PAllMOHATFHOTO HAYYHOTO MBIIUICHHUS, B CO3[JaHUE I[EJIOCTHOTO MPECTaBICHUs 00
OKpY’KaloIlleM MHUpE KaK O €JUHCTBE MPHUPOAbI M YEIOBEKa, KOTOpoe (GopMmHpyeTcs B XUMHH Ha
OCHOBE ITOHUMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMU 1 BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aUMOJEHUCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMM, XMMHUsS CTajla HEOThEMJIEMOMN
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOJIMMBIM YCIOBHEM YCIEHIHOIO TPYJIa U JKU3HH Ka)J0ro 4ieHa
obmectBa. CoBpeMeHHass XUMMs KaK Hayka CO3WJaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTUH
HaIpaBJieHa Ha pelleHue TI00albHbIX MPOoOJeM YyCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, FKOJIOrHYECKON 0€30aCHOCTH U OXPaHbI 310POBbSL.

B coorBercTBUM € 0O0mKMMH LENSIMM W TPUHLIUIAMH CpPEAHEro OOIIero o0pa3oBaHUS
cogepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIil YpOBEeHb M3Y4YE€HHUs1) OPHEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOUIEKYJbTYpHYIO MOATOTOBKY OOYYaloOIIMXCS, HEOOXOAUMYIO WM IS
BBIPAOOTKM MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
IPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CoCTaBIAIOMKME TpeIMeTa «XUMUS SBIAI0TCA 0a30Bble Kypchl — «OpraHuyecKast XUMHsD)
u «O01mas u HeopraHu4eckas XuMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: CHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYCHHEM 3HaHUH W3
oOuieil xumun) U oprannyeckoil xumuu. dopMupoBaHre JaHHOW CHCTEMbl 3HAaHUN MPU U3YUYEHUU
npeaMera obecreynBaeT BO3MOXHOCTh PACCMOTPEHHsI BCEIrO MHOTI00Opa3Hs BELIECTB Ha OCHOBE
OOLINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa cozaepkaHust KypcoB — «Opranuyeckas xumusi» u «OOmas u HeopraHuuecKas
XUMUS» copMHpOoBaHa B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO MOJAX0/a K H3Yy4EHHUIO
yuyeOHOro Mmarepuajga M OOYCJIOBJI€HA HCTOPHUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHMHA Ha
OnpeAeNéHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHW4YecKO XHUMHUHM BelllecTBa



pacCMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOM TEOPUU CTPOCHMSI OPraHMYECKHX COCAVHCHHH, a
TAaK)K€ HAa YPOBHE CTEPEOXMMMUYECKHUX W DJIEKTPOHHBIX INPEICTABICHUN O CTPOCHHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIECTBaX JAlOTCS B Pa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OHMOJIOIMYECKH AaKTHBHBIX COEIMHEHHMH. B Kypce opraHMyeckoil XWMHUHM TMOTYy4aroT
pa3BuUTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUS I€pBOHAYaJIbHBIE
NPECTAaBICHUS O XUMHUYECKOW CBSI3M, KIacCU(UKAIMOHHBIX NMPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yIJIOM 3peHUsT B TIpeaMere «XuMus» 0a30BOTO YPOBHS pPacCMaTpHUBAETCS
U3y4yeHHbII Ha YpOBHE OCHOBHOIO 0OLIEro o00pa3oBaHHsA TEOPETUYECKMH MaTepual U
(akTOIOTHUECKUE CBEICHHS O BEIIECTBAaX M XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHWYeckas XUMUS» OO0ydaroUIMMcs MPEAOCTABIAETCS BO3MOXHOCTb OCO3HATh
3HaYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHUECKUX TO3UIUH, TIy0Ke
HOHATh UCTOPHUECKOE M3MEHEHUE (PYHKIMI 3TOro 3akoHa — OT 00001aome 10 00bACHIomEN U
MPOTHO3UPYIOLLEH.

Envnag cucreMa 3HaHMM O BaKHEHIIMX BEIECTBAX, MX COCTABE, CTPOCHHH, CBOMCTBAX H
IPUMEHEHUH, a TAK)XXE O XMMHUYECKUX pEaKLUsAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
jpononsserca B Kypcax 10 m 11 KkimaccoB sieMeHTaMM  COAEpXKaHUS, HMMEIOIIHMMU
KYJIbTYPOJIOTMUECKUA W MPUKIAJHOM XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBSA3M XMMHMM C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ poJib B II03HABATEIBHOW U
IIPAKTUYECKON JESTEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUSI K IHpOILECCY
TBOpYECTBAa B 00JAaCTU TEOPUU M MPAKTUYECKUX IMPHIOKEHUH XHMHUH, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WHGOPMALMIO U NPUMEHATh €€ A MONOJHEHUS 3HAHWH, pelieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX MCCIEI0BaTENbCKUX 3aj1ad. B menom copepxanue
y4eOHOro npenMera «XUMHs» JTAHHOT'O YPOBHS M3Yy4EHHsI OPUEHTHPOBAHO Ha (OPMHPOBAHUE Y
00y4aromuxcsi MHPOBO33PEHUECKOW OCHOBBI JJIsi NOHUMaHHUA (PHUIOCOPCKUX HACH, TAaKUX Kak:
MaTepHaJIbHOE €IUHCTBO HEOPraHMYECKOr0 M OPraHMYeCKOro MHpa, OO0YCIOBIEHHOCTb CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHMEM, MIO3HABAEMOCTh NMPUPOAHBIX SBJICHUM MYyTEM dKCIIEpUMEHTA U
pelIeHusT MPOTHUBOPEUMil MeXAy HOBBIMU (akTaMM U TEOPETHYECKUMMHU HPEANOChUIKaMH,
OCO3HAHHE POJIM XMMHMM B DPELIEHUH 3KOJOTHYECKHX MpoOsieM, a Takke MpolieM cOepexeHus
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUHA U MaTEpHaJIOB.

B nnane pemenus 3a1a4 BOCIHUTAHUSA, Pa3BUTHS M COLUANIN3AIMU 00YYaIOIINUXCSl TPUHSATHIE
IPOrpaMMOl 0 XMMHMM NOIXOJbl K OIPENEICHUIO COACPKAHMS M IIOCTPOCHMS IIpenMeTa
IpelycCMaTpUBalOT (OPMUPOBAHUE YHUBEPCATbHBIX Y4YEOHBIX JEWCTBUH, HMeOLUX 0a30Boe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: pelIeHus IpobieM, OUCKa, aHau3a u 00paboTKU
uH(pOpMalii, HEOOXOAUWMBIX Jii HPUOOPETEHHs] ONbITa MPAKTHUUECKON M HCCIEeN0BaTEIbCKON
JEATEIIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUH XMMUH.

B npakrtuke npenosaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus, TaK U HA
YPOBHE CpeiHero oouiero oOpazoBaHMs, NMPH OIpPEIEIIEHUN COJEepKATENbHON XapaKTepUCTUKU
Hened W3y4eHMsl IpeAMeTa HalpaBJIEHHEM MEepBOCTENEHHOW 3HAYUMOCTH  TPAJULMOHHO
npu3Haércst  (POPMHMpPOBAHHME OCHOB XHMHYECKOM Haykh Kak oOOJIaCTM  COBPEMEHHOIO
€CTECTBO3HAHMUS, IPAKTHUUECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOI
KyIbTypbl. C METOIMYECKOM TOUKM 3pEHHMS TAaKOM MOAXOA K ONPEACICHUIO ILeled H3ydeHMs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOM TOYKE 3PEHMs TIJIABHBIMM LEISIMH H3Y4YEHMs IpeAMeTa «XUMHUsS» Ha
6azoBom ypoBHe (10 =11 xJ1.) ssBASIOTCS:

e (GopMHpPOBaHHME CHUCTEMBl XHMHUYECKHUX 3HAHMM KaK BaXHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW Ji€XKaT KIIOYEBbIE IMOHSTHS,
(dbyHaaMeHTalbHbIE 3aKOHBI M TEOPUM XHMMHH, OCBOCHME S3blKa HAayKH, YCBOEHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;



e (QopmupoBaHuE U pPa3BUTHE NPEICTABICHUNH O HAYYHBIX METOJaX MO3HAHMS BEUIECTB U
XUMHUYECKHX peaklui, HEOOXOMUMBIX JUIsi NPUOOPETCHHs] YMEHUW OPHEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMHUYECKUX SIBJICHHM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JEATENbHOCTH, CBS3aHHBIX ¢ HAOIIOeHIEM U 00BbsICHEHUEM
XUMHYECKOTO OSKCIIEpUMEHTa, COONIOJICHUEM TMpaBuUi 0e30MacHOro oOpaiieHus ¢
BELIECTBAMHM.

Hapsiny ¢ 3TuMm, conepskaTenbHas XapakTEpUCTUKA Iefiel W 3a/ad U3Y4YeHUs MpeaMeTa B
IporpaMMe Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpegHero obmiero oOpazoaHus. CerojHs B MPENOJaBaHUU XUMHUHU B OOJbIlel CTENEeHU
0THaETCsl MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIEpKaHUs 00yUeHUs, OPUEHTHPOBAHHON Ha
MOJFOTOBKY BBIITYCKHHKA 00111€00pa30oBaTesIbHON OpraHu3aIiy, BIaICiolero He HabopoM 3HAHUM,
a (DyHKIIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CHOCOOAaMH W YMEHUSMH AaKTUBHOTO TMOJTYYEHUS
3HAHUU U MPUMEHEHUS UX B PEabHOM KU3HU AJIs PELICHUS MPAKTUYECKUX 3a/1a4.

B cBs131 ¢ 3TUM NpH U3y4YeHUH IIpeaMeTa «XUMUs» JOMUHUPYIOIEe 3HaUeHUE PHOOPETaroT
TaKHe LEeNH U 33]]a4i, KakK:

ajanTanys oO0ydJaromMXCsl K YCIOBUSM JUHAMUYHO Pa3BUBAIOUIETOCS MUPA, (OPMHPOBAHNE
WHTEIJICKTYaJTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KH3HEHHBIX CHUTYyallHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

(dopmupoBaHue y 00yJArOMNXCS KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIHI ), MMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHHE MJI1 PA3JIMYHBIX BHUJIOB JIEATEIbHOCTH: PEHICHHUs MpoOsieM, MOUCKa,
aHam3a ¥ 00paboTku wmHpOpMamuKU, HEOOXOMUMBIX IS MPHOOPETEHHS OIbITa ICSITCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XXKHOE MECTO B IMIO3HAHUM XHUMHHU, a TaKkkKe Uil OICHKH C TMO3ULIUN
HKOJIOTMYECKON 0€30MacHOCTH XapakTepa BIMSHMS BELIECTB U XUMHUYECKHUX IIPOLIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE I103HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEM
0o0y4aromuxcsi: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHHMS MO XUMHU B
COOTBETCTBUM C >KM3HEHHBIMU IMOTPEOHOCTSMHU, HCIIOIH30BATh COBPEMEHHBbIE WH(OPMAIMOHHbBIE
TEXHOJIOTHH JUIsl TIOUCKAa U aHaiu3a y4eOHOM M Hay4dHO-TOMYJSIpHOM MH(pOpMalUud XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMUpOBaHKE U Pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATHUBHOIO U JIOTMUECKOT'O MBILIUICHUS,
HaOJII01aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOUMBbI, B YaCTHOCTH,
IpU IJIAHUPOBAHUH U MTPOBEJEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTAHHUE Y OOyUaromuXcsl YOSk IEHHOCTH B TYMaHUCTUYECKOW HAMPaBIEHHOCTH XUMHH,
e€ BaXHOM pONM B pEIIEHUU TN00aIbHBIX MNPOOJIEM pAMOHAIBLHOTO MPUPOAOIOJIB30BAHHUS,
MIOTIOJIHEHNST DHEPreTHUUYECKUX PECYPCOB M COXPAaHEHUS INPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO0OXOUMOCTH OEpeXHOr0 OTHOILLIEHUS K MPHUPOJE U CBOEMY 3/10pPOBbIO, a TaK)Ke MPUOOPETEHUS
OTIbITa MCTOJb30BAHUS MONYUYEHHBIX 3HAHUU JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIlHsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B y4yeOHOoM muiaHe cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XUMHsS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE PEAMETHIY.

OOmee 4McIO YacoB, OTBEAEHHBIX UIA M3YyYEHHMsS XMMUHU, HAa 0a30BOM YPOBHE CpETHETrO
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Hemeno), B 11 kmacce —
34 gaca (1 gac B Henemo).

COJAEPKAHUE OBYYEHUSA
10 KUIIACC

OPI'AHUYECKASA XUMUA



TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMer opraHM4eckOd XUMHUM: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAYEHHUE B IOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopus CTpOCHHS OpraHMYecKux coequHeHuid A. M. bytneposa, eé
OCHOBHBIE TIONIOKEHUsA. CTPYKTypHBIE (DOPMYIIBI OPraHUYECKHX BEIIECTB. | OMOIOTHS, N30MEpPHS.
XuMHU€ecKasi CBA3b B OPraHUYECKUX COCAMHEHUAX — OJAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiaccHUPUKAIUN OPTaHUYECKUX BemIeCTB. HoMEHKIaTypa OpraHu4ecKux
coeMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHbIC HA3BAHUS BAaKHEWUIIUX INpEACTaBUTENICH KIaccoB
OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4Y€HHUs BEIIECTB U HMX MPEBPALIECHUN: O3HAKOMJIEHUE C
oOpasliaMu OpraHUYecKHX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYII
OpPraHUYECKUX BEILECTB, HAOIIOCHUE U OMKHCAHNUE JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPALLICHUIO
OpPTaHMYECKUX BEIIECTB MPH HarpeBaHUH (TUIaBICHUE, OOYTTIMBAHUE H TOPEHUE).

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUH psa. MeraH W d3TaH — mpocTeimme
MPEJICTAaBUTENIN ANKAHOB: (pU3MUECKHe U XUMUYECKUE CBOMCTBA (pEaKIMK 3aMEUICHHUS] U TOPEHHUS),
HaXO0XJEHUE B IPUPOJIE, TOJIYUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKUN psl. DTUIEH U NPOINUJIEH — MPOCTEHIINe
MPEJICTABUTEIIA AJIKCHOB: (U3MUYECKHEe H XHMHYECKHE CBOWCTBA (PEakIuu TUAPUPOBAHUSA,
raJIorTeHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEPHU3alli1 ), IOTYyYeHHE U TPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: cTpoeHHE, BaXKHEUIINE XUMUUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUI psil. ALIETUIIEH — POCTEUIINI
MPEJICTAaBUTENIb AJKWHOB: COCTaB, CTpPOeHHUE, (U3NYECKHE M XHUMHUYECKHE CBOMCTBAa (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpaTAIlUN, TOPEHHUSI ), TOTyYCHUE U TIPUMEHEHHE.

Apensl. benzon: cocrtaB, crpoeHue, (u3MUEeCKHME U XUMHYECKHE CBONCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHUs), TOJYUYEHHE M TMPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue C80UCMBA (PeaKyuu 2al02eHUPOBAHUS U HUMPOBAHUS), NOTYYeHUue U
npumenenue.  TOKCMYHOCTb  apeHOB. ['eHeTMdyeckas  CBA3b  MEXAY  YIUIEBOAOPOAAMH,
MPUHAUICKALIMMH K pa3IMYHbIM KJlaccaMm.

[IpupoaHble MCTOYHUKHU YTIAEBOAOPOAOB. [IpupoaHbIi ra3 M MOMyTHbIE HE(TSHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: TIEPEeroHKa, KPEKUHT (TePMHUUECKUN,
KaTanuTudeckuil ), muponu3. [IpoaykTsl nepepadoTku HEPTH, UX TPUMEHEHHUE B MPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBII yTroyib U TPOAYKTHI €T0 MepepadOTKH.

DKCIepUMEHTAIbHBIE METOJbl M3y4YeHHUs BEIIECTB U HMX MPEBPAIIEHUN: O3HAKOMJICHUE C
oOpa3iiamu MjaacTMacc, KaydykoB U pe3uHbl, Koiiekiuu «Hedptb» u «Yromp», MoaenupoBaHuE
MOJIEKYJl  YIJIEBOJIOPOJIOB M TaJIOT€HONPOW3BOJHBIX, TMPOBEJACHUE MPAKTHYECKON pPabOTHI:
IIOJIyYEHHE ITUIEHA U U3YUYEHHUE €TI0 CBOWCTB.

Pacuérnrie 3amaun.

Brrancnenus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEII[ECTBA UJTM MIPOJIYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJJHOTO U3 UCXOHBIX
BEIIECTB WU MPOJAYKTOB PEAKIIHH).

Kucinopoacoaep:kamme opranudeckue coeJMHeHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. MeTaHON M OTaHON: CTpoeHHe, (U3UYecKHe u
XUMUYECKHE CBOMCTBA (peakiuW C aKTHBHBIMH MeETaJUIaMH, TaJOT€HOBOJOPOJAMH, TOPEHUE),
npuMeHeHue. BoiopoHbie CBsA3M MeXAYy MOJIEKylaMu cCupToB. JleiicTBue MeTaHoIa ¥ 3TaHOJIa Ha
OpraHu3M YeJIOBEKA.

MHOroaTOMHBIE CHUPTHL. JTUICHIJIMKOIb U TIUIEPUH: CTpPOeHUE, (QU3NYECKHEe W
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICJIOYHBIMH METAJJIaMH, Ka4yeCTBEHHAs pEakKIus Ha
MHOTOaTOMHBIE CHUpTHI). JlelicTBUe Ha opraHu3M dejoBeka. [IpuMeHeHHME TIUIEpUHA U
ATUIICHTJIUKOJIA.

@DeHoM: CTpOoeHUE MOJEKYIbI, PU3NYECKUE U XUMHUECKHUEe CBOMCTBA. TOKCHMYHOCTH (eHOa.
[Tpumenenue denona.




Anpnerupl U kemowuvi. DopMaNbIeTUA, alETAIBACTUA: CTPOEHHE, (u3MuUecKkue u
XUMHUYECKHE CBOMCTBA (pEakIMH OKUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHBIC pEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OMHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHas KHCIOTBHI:
CTpoeHue, pU3N4ecKue U XMMHYECKHe CBOMCTBA (CBOMCTBa, oOImMe JJIs Kijacca KMCIOT, PeakLus
sTepudUKanMK), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTHl Kak
IPEJCTaBUTENN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCIOT, UX
MOIOLIEE NEUCTBUE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MaAponM3 CioxHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYriaeBozpl: cocTaB, Kiaccu(uKanus yrieBoAoB (MOHO-, 1U- U mojucaxapuabl). [oko3a —
NPOCTEHIINKA MOHOCAXapHJ: OCOOCHHOCTH CTPOSHHS MOJICKYJbl, (PU3MUECKHE W XUMHUECKHUE
cBoiicTBa (B3auMoneicTue ¢ ruapokcuaom Meau(ll), okucnenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiEHHE, OpOKEHHE TJIOKO3bl), HAXOXACHUE B IPUPOJE, INPUMEHEHHUE,
6uonornyeckas ponb. PotocuHTe3. PpyKTO3a KAaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak HOpUpojHble NosimMepbl. CTpoeHHe Kpaxmajla M LEUIIOJIO3BI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHEpUMEHTAJIbHBIE METOJAbl HW3YYEHHs BELIECTB U UX MPEBPALLCHUI: NpPOBEACHUE,
HaOJI0IeHNE U OMMCAHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHbIE PEAKIINU
OJIHOATOMHBIX CHUPTOB (OKHUcIeHHE 3TaHoja okcuaom wmenu(ll)), MHOroaToMHbBIX CHUPTOB
(B3aumojerictBue TimiepuHa ¢ ruapokcuaoM meau(ll)), anpaernmoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpokcunom meau(ll), B3aumonelicTBue Kpaxmaia ¢ HOJOM),
IPOBE/ICHUE NTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruucnenus 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BELIECTBA WU MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 UCXOAHBIX
BEIIIECTB WU NPOJYKTOB PEaKIUH).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHudeckue coequHeHus. Puzndyeckue U XUMUYECKUe
CBOMCTBa aMHUHOKHCIOT (Ha NpuUMepe TIJuIuHA). buomornyeckoe 3HAYeHHE AMMHOKHCIIOT.
Ilentuaebr.

benkn kak mpuUpoIHBIE BHICOKOMOJIEKYISIpHbIE coeluHeHus. llepBuuHasi, BTOpUYHas U
TpPETUYHAasi CTPYKTypa OelkoB. XHUMHUECKHE CBOWCTBa O€JKOB: TUAPONU3, JACHATypauus,
KaueCTBEHHBIC PEaKIINK Ha OCJKHU.

OKclepUMEHTabHbIE METO/bl M3YYEHHUs BEIIEeCTB M MX INpeBpalleHuid: HaOIoJeHHe U
OINMCAaHNE JIEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OeIKOB IIPU HAarpeBaHUU, LIBETHHIE PEAKIIUU
0EIIKOB.

BbicokomouieKkyasipHbIe COeJUHEHUS

OCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJIEKYJISPHBIX COEAMHEHUIl: MOHOMEp, MOJUMeEp,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJMMEPU3AIINH, CPEIHAS MOJIEKYIsipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUHN — NOJIMMEpH3alts U MOJIUKOHIEH CAllHS.

OKCHepUMEHTAJIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IpEBpallleHUu: O03HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBsi3edl NMpH HM3ydyeHUH opraHuyeckod xumuu B 10 Kimacce
OCYIIIECTBIISIETCSl 4epe3 HCIIOJIIb30BaHME KaK OOHIMX €CTEeCTBEHHO-HAayYHBIX MOHSATHH, Tak u
MOHATHH, SBISAIOMINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO61re ecTecTBEHHO-HAayUHbIE MOHATHS: SBJIEHUE, HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaliu3, CHUHTE3, Kiaccu(ukauus, NEepHUOAUYHOCTb, HAOIIOJEHUE, H3MEpEHHUE, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.



Owusmka: MaTepus, SHEPIrHs, Macca, aTOM, AJIEKTPOH, MOJIEKYJa, SHEPreTUICCKUN YPOBEHB,
BEIIIECTBO, TEJO, 00bEM, arperaTHOEe COCTOSIHUE BEIIECTBa, (PM3NYECKUE BEIWYMHBI U €AUHUIIBI UX
U3MEpPEHUSI.

Buonorus: kierka, opranusM, Oumochepa, oOMEH BelIeCTB B oOpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOoNOTHs: MHINEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MHUTAHUS, MOIOIINE CPEICTBA,
JICKapCTBEHHbIE U KOCMETHUYECKHE IMpEenaparhl, MaTepuaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMMUA

Teopernyeckne 0CHOBBI XUMHUH

XuMuyeckuil  anmeMeHT. AtoM. Slapo artoma, u30TONBL. JJEKTpOHHas 000JIOUKa.
DHepreTUueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaiu, S-, pP-, d- amemeHThl. OcOOCHHOCTH
pacripesiesieHUs] 3JEKTPOHOB IO OpOUTANsAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DeKTpoHHas KOH(DUTYpaLns aTOMOB.

Ilepuognueckuit 3akoH u Ilepuonnueckas cucremMa xumudeckux osaemeHros J[. U
Menzeneesa. CBsi3b NEpUOANYECKOT0 3aKoHa U [leproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBpEMEHHON TEOpPHEH CTPOECHHUsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOWCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaaM. 3HaueHUe NepUOJANYECKOro 3aKOHa B Pa3BUTUH HAYKH.

CrpoeHue BemiecTBa. XHMHMUYECKas CBsI3b. Bujpl XuMuyecko cBsi3u (KOBaJEHTHAas
HEMoJIsIpHas M NOJSApHas, WOHHAs, MeTajinueckas). MexaHu3mbl 0Opa30BaHUS KOBAJIEHTHOM
XUMHUYECKON CBs3U (OOMEHHBI M JOHOPHO-aKUENTOPHBINM). Bomopomnas cBs3b. BalleHTHOCTS.
DneKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHU. VIOHBI: KAaTHOHBI M AHUOHBI.

BeuiectBa MOJEKYJISpHONO M HEMOJIEKYJSIPHOIO CTPOEHHSA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUMBI KPUCTAIUIMYECKUX pEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTe o nucnepcHbIX cucreMax. VICTUHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBas 1oiis
BEleCTBa B pacTBOpE.

Knaccugukanus Heopranndeckux coeanHeHuil. HoMeHknaTypa HeopraHMYecKHX BEIIECTB.
['eHeTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.

Xumnueckass peakuus. Kiaccupukanuss XUMMUYECKHMX pEaKUMA B HEOPraHMYeCKOW U
OpraHMYeCcKOl XMMHU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iIMuYHbIX (akTopoB. OOpaTUMBbIE pEaKIUH.
Xnmuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTnueckas aucconuanus. CunbHble U cinaOble snekTposnnThl. Cpeaa BOJIHBIX
pPacTBOPOB BEILIECTB: KUcCasi, HeUTpalibHas, IIeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METO/bl M3y4YeHHsS BEIEeCTB M HX MPEBpallleHUuN: JEMOHCTpaLus
tabmun «[lepuoanueckas cuctema xumudeckux osiemeHToB JI. M. MenneneeBay, u3ydyeHue
MojJiele KpPHUCTAJUIMYECKUX PpelmETOK, HaOIoIeHHe W ONHCAHHME J€MOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3joKeHHWEe TMepOoKCHJIa BOJAOpPOJa B MPHUCYTCTBUU KaTalu3aTopa,
oTpefiefieHue Cpellbl PacTBOPOB BELIECTB C MOMOUIbIO YHHBEPCAJIbHOTO HHIWKATOPA, peakiuu
HOHHOTO OOMEHa), MpOBEIEHUE NPAKTUYECKOH paboThl «BnusHUEe pa3nuyHbIX (PAKTOpPOB Ha
CKOPOCTh XUMUYECKOU PEAKIII.

PacuérHble 3anaum.



Pacuétsl o ypaBHEHUSM XMMHUYECKHUX PEAKIHI, B TOM UYHUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIb30BAHUEM TTOHSATHUSL «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxenue HemeraimioB B [leproanueckoil CUCTEME XMMHYECKHUX DJIEMEHTOB
J. W. MeHnneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MYECKHE CBOMCTBA HEMETAILIOB.
AJTOTpOnUs HEMETAJUIOB (Ha MpUMeEpe KUCIOPoia, cepbl, hocdopa u yriaeposa).

XUMHYECKHE CBOWCTBA BaKHEHIIMX HEMETA/UIOB (TajlOTeHOB, cepbl, a3oTa, (docdopa,
yriepojia ¥ KpeMHUs1) U UX COCAUHEHUN (OKCHIOB, KHCIOPOJCOACPKAIIUX KHUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [Tonoxenue MmetaiioB B [lepuoauueckoit cucteMe XuMuueckux 3yemeHToB /. 1.
MengeneeBa. OCOOEHHOCTH CTPOCHUS JJICKTPOHHBIX O0O0JI0OUYEK aroMoB MmeTauioB. OOriue
¢buszmveckue cBorcTBa MeTawioB. CIUIaBbl METALIOB. DJEKTPOXUMHUYCCKUN Pl HAINPsHKEHUN
METAaJIJIOB.

XWMHYECKHE CBOWCTBA BaXXHEWUIIWX META/UIOB (HATpUM, Kajdui, KaJblMi, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METO/Ibl M3YUCHUSI BEIIECTB U UX MPEBPALICHUN: N3YYCHHE KOJUICKIIUN
«MeTaliel ¥ CIUIaBbI», 00PA3I[0B HEMETAILJIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4, HaOJI0ICHHE
U OINHUCAaHUE JIEMOHCTPAIMOHHBIX U JIADOPATOPHBIX OMBITOB (B3aUMOJACHCTBHUE THUIPOKCHUIA
QITIOMHUHHMS C pAaCTBOPAMU KHUCIIOT M IIEJI0UYeH, KaueCTBEHHbBIE PEAKIIMU Ha KATHOHBI METAJLIIOB).

Pacuérnnie 3agaum.

Pacuétel Macchl BemecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUHM BEIIECTB, pacU€Thl Macchl (00bEMa, KOUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 KM3Hb

Ponp xuMum B 00€CIIEUeHHH 3KOJIOTHYECKOM, SYHEPreTHUYECKOW M MHIIEBOM 0€30MacHOCTH,
pa3BuTUU MeaUIMHEL. [loHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIUH.

[TpencraBienust 06 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOTYYEHHUS BaXKHEUIINX
BEIIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEpUAIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAacKH, CTEKIO, KEpamMHKa, MaTepHalbl ISl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuMHsi U 30pOBbE UENIOBEKA: IMpaBUJia HCIOJIB30BAHUS JIEKAPCTBEHHBIX IMPENapaTos,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPEnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXmpeIMeTHBIX CBsI3ed MpU M3y4yeHUU OOIel M HeopraHmyecKoil xumuu B 11
KJIacCe OCYIIECTBISIETCSA Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHITHH, TaK U
MOHSATUH, SBISIOMIMUXCSA CUCTEMHBIMU JUISI OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mre ecTeCTBEeHHO-HAYUHbIE TMOHATHS: Hay4YHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJU3,
CUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTh, HAONIOJCHHUe, OJKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHHE, SIBJICHHE.

®dusnka: maTepusi, SHEPrusi, Macca, aroM, B3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
PaaMOAaKTUBHOCTh, MOJICKYJa, IHEPreTUYECKH YpPOBEHB, BEIIECTBO, TEJO, O0BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorusi: kneTka, oOpraHums3M, 3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MTOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTIITUBO, PECYPCHI.

TexHOoMoTHsl: XUMUYECKass MPOMBIILUIEHHOCTh, METaJUIYprusi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHayioB, CeITbCKOX03MCTBEHHOE MIPOU3BO/ICTBO, MAIIEeBas MIPOMBIIIUICHHOCTb,
dapmalieBTUUYECKasl MPOMBIIIIEHHOCTD, POMU3BOJACTBO KOCMETUYECKUX MPErapaToB, MPOU3BOACTBO
KOHCTPYKIITMOHHBIX MaTEPHAJIOB, AJICKTPOHHAS TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



ITNTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMEBI 110 XUMHWH HA BA30BOM
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimuBaeT TpeOOBaHHWS K pe3yJbTaTaM OCBOCHHS OOYJarOIUMUCS
nporpaMM CpeaHero ooimero oOpa3oBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H IPEIMETHBIM).
Hayuno-MeTonn4yeckoil OCHOBOM AJisi pa3paboTKH MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUS MPOTrpaMm
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEIbHOCTHBIN MOIXO/T.

B coOTBEeTCTBUU C CHUCTEMHO-JESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYp€ JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS IMpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro o0mero o0pa3oBaHUs BIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCHICKOW TPakKIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

[[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMHU  [EJIOCTHOW CHUCTEME XHMMHYECKOTO
oOpa3zoBaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTUYECKOM KyIbTYphl U CHOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH
JKU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE Pe3y/bTaThl OCBOCHHS MpeaAMeTa «XHUMHUs JOCTUTal0TCA B €IUHCTBE Y4eOHOM
U BOCIUTATCIBHOW JEATCILHOCTH B COOTBETCTBHHM C T'yMaHUCTHYCCKHMH, COIHOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJ€aJlaMd POCCHICKOTO TPa)KIaHCKOro O0IIecTBa,
NPUHITEIMH B OOIIECTBE HOPMAMH U TPABUIAMH IOBEACHUS, CIOCOOCTBYIOIIMMHE IpOIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIHUXCSI.

JIMYHOCTHBIC PE3yJbTAThl OCBOCHHS IMpeaMeTa «XHUMHUS» OTPaXKAIT CHOPMUPOBAHHOCTH
OTIbITa TIO3HABATEIFHOM U MPAKTHUECKOH JeATeIbHOCTH 00YUaOIUXCsl 10 peaTn3aluy IPUHATHIX B
o0mIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS OOYYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NMPaB U OOS3aHHOCTCH, YBAXKCHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUST O COIMAJIbHBIX HOPMax W TMPaBWIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECCKOW NEATEIHHOCTH MPH CO3JIaHUM yUEOHBIX TPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NMPHHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY M apTyMEHTHI JIPYTHX
MIPU aHAJIKM3€E PAa3INYHBIX BUJIOB YIEOHOH NeATeIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UICTOPHUECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;

YBaKCHHS K MTPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU W MPAKTUICCKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHXCHUS HAYKU €CTh PE3yIbTaT JIUTEIbHBIX HAOTIOACHUN, KPOTIOTIIHBBIX
OKCIIEPUMEHTATBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJNYUYEHUH U MOCIEIYIONIEM aHalu3e nH(opMaluu
0 MePEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTEUYECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO MTOBE/ICHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYAIlUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH HA MOPaThHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE MOBEJCHHE M IIOCTYNKM CBOMX TOBAapUINEH C NO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHHUA IEHHOCTEH 370poBOoro u Oe3omacHoro oOpas3a KHU3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJTIOJICHHSI TIPaBUJI O€30MacHOT0 OOpaIeHHsI C BEIIECTBAMU B OBITY, TOBCETHEBHON KU3HH
U B TPYJOBOH JEATEIBHOCTH;

NOHMMAaHMS [IEHHOCTH NPaBUJI HHIUBUAYAJIHHOTO U KOJUIEKTUBHOT'O 0€30I1acHOTO MOBEICHUS
B CUTYyalUsIX, YIPOXKAIOIIKX 310POBbIO U )KU3HU JIOJEH;

OCO3HAHMS TMOCJTEICTBUA W HENPHUATUS BPEAHBIX IPUBBIUEK (YIOTPEOJICHHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBOro BociMTAHUA:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEeNbCKOW  J1eATeIbHOCTH,
0OLIECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AakKTMBHOE Yy4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aJa4 COLMAIBbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTUIECKOMY U3yYeHHIO PO eccuil pa3MuyHOro poja, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHUAYaJbHOU TPaeKTOPUH 0Opa3oBaHus, Oymymiei
npodeccuu U peanu3aluu COOCTBEHHBIX KXU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 00I11ecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 11€JIeCO00Pa3HOr0 OTHOLIEHUS K IPHUPOJIE, KaK MCTOYHUKY CYIIECTBOBAaHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHUS TJ100aJIbHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM, BIUSHUS HKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLUATBHON CpeIbl;

OCO3HAaHHSA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNH XHUMHUU JUIsl PELIEHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOI'O HENPHATHS ACHCTBHM, NPUHOCSIIMX Bpel OKpYy)Kalolled NpUpPOIHOH cpene,
YMEHUSl TNPOTHO3UPOBATh HEOJArONpPUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS IpeIpUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIMYUS PA3BUTOTO DKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTMYECKOM KYJIBTYpBI, OIIBITA
JESATENIbHOCTH  DKOJIOTUYECKOM  HAmpaBJI€HHOCTH, YMEHHS PYKOBOJICTBOBAaTbCSI HMH B
MIO03HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOM MpPAaKTHUKE, CIIOCOOHOCTH M YMEHHUSI aKTHBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU ¥ OOILIIECTBEHHON MPAKTUKH;

NOHMMAaHUA cleUu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOTO HAYyYHOIO MBILUIEHUS, CO3JIaHUM ILIE€JIOCTHOTO MPEACTAaBICHHUS 00 OKpy’KaroIleM
MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U pEeLIeHUN
npo0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTM XMMHMM Ui COBPEMEHHOM LMBMIM3alUU: B €€
I'YMaHHCTUYECKON HANpaBICHHOCTH M BaKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepuallbHOU
KYJIbTYpbI, PEIIEHUU TIJI00abHBIX MPOOJieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOI M SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCIIeYeHU N
YCIIOBUH YCIEIIHOTO TPyAa U AKOJIOTHYECKU KOM(POPTHOM KU3HU Ka)I0r0 4jieHa 00I1IecTBa;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: TIOHMMAaHUS  CYIIHOCTH METOAOB  IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4daeMmble 3HAHUS JUIS
aHau3a U OObACHEHHS SIBICHUM OKPY)KAIOLIEr0 MUpa U MPOUCXOIAIINX B HEM U3MEHEHHH, yMEHUS



JienaTb 0OOCHOBAHHbBIE 3aK/IIOUEHHsI HA OCHOBE HaYYHBIX ()aKTOB M MMEIOLIUXCS JaHHBIX C LIENbIO
IIOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIBHO UCIOIb30BATh XUMUUECKUE 3HAHUSA TS peleHHs IpoOieM B
peabHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHMIO M €aMOOOpa3oBaHHUIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBUHM C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPYZAa B PA3IMYHbIX cepax mpodecCuOHATHHOM e TETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS YI€OHOTO TpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o01rero o0pa3oBaHus BKIIOYAIOT:

3HaUUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIUCIUILTMHAPHBIC
(MeXTpeaMeTHbIE) 00IeHayYHbIC TTOHATHS, OTPAKAIOIINE 1IEJTOCTHOCTh HAyYHOW KapTHUHBI MUPA U
crenupuKy METOAOB IO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
SHEPrHs, SBJICHHE, IMPOIECC, CUCTEMa, HAydHbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpcajibHble yueOHbIE AeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHEIC),
obecnieunBaromue GopmMupoBanue (GyHKIMOHATLHON TPAMOTHOCTH M COLMATBHOW KOMITCTCHITUU
0o0y4aromuxcs;

CIIOCOOHOCTH 0o0yJaronmxcs HCII0IL30BaTh OCBOCHHBIEC MEXIUCIUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHHMS W YHUBEpCaldbHble Yy4yeOHbIE JCHCTBUS B IO3HABATEIbHON U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCAJIbHBIMU  Y4E€OHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1ajieHHe YHUBEPCAJIbLHBIMU YUeOHbIMH N03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (D OPMYNIHUpPOBaTh W  aKTyalM3UpOBaTh MpPOOIEMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIpeAeNATh IeNU MAESITeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU WX JOCTHKECHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IISIISIMH;

UCIIONIb30BaTh MPU OCBOSGHUU 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHbIC TIPU3HAKM TOHATHA W  yCTAaHABIUBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TSI KITACCU(UKAIIMA BEIIECTB M XUMHUYCCKUX PEAKIIHIA,

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHIYKTHBHBIC, IS TyKTHBHBIC, TI0 AHAJIOTHH), BBISIBIISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMaTPHUBAEMBIX SIBICHUSAX, (OPMYITUPOBATH BHIBOJBI U
3aKJIFOUYCHUS;

NPUMEHSTh B TpoOIecce MO3HAHMS, MCIOJNb3yeMble B XWMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJTH, TIPe0OpPa30BhIBATh MOJIEIHHBIC TPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) JJICMCHTA,
XUMHUYecKkass (Qopmyna, ypaBHEHHE XHMMHUYECKOM peakiMu — TpU pPElIeHUH y4eOHBIX
MO3HABATEIIBHBIX W MPAKTHYCCKUX 3a/1a4, MPUMEHATh HA3BaHHBIC MOJICITbHBIC TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEI[ECTB U XUMUYECKUX PEAKIUH;

dbopMyIMpoOBaTh TENM W 33Ja4d  WCCIICIOBAHHS, HWCIIOJIb30BaTh IOCTABJICHHBIC U
CaMOCTOSTENLHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI JIJIS
(OpMUPOBAHUS THUIIOTE3HI 10 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKJICHUI;

BIIQJICTh HAaBBIKAMH CAMOCTOSITENILHOTO IUJIAHUPOBAHUS M TPOBEACHHS yUYEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHWS HAOJIOMATh 3a XOJIOM IIpOoIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yabTar, (OpMyIUpoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTaBISATH OOOCHOBAaHHBIM OTUET O MPOIENIaHHOM
pabore;

npuoOpeTaTh OMBIT YYCHWUYECKOW HCCIAEAOBATEIIbCKOM ¥ TMPOEKTHOW JCSATEIHHOCTH,
OPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJIOB pEIIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBbIX METOIOB IMO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX HH(OpMaLuU (HayqyHO-TIONMYJspHasl JIUTeparypa
XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypcsl VIHTepHera), aHaIM3UpPOBATh
WH(GOPMALIMI0O Ppa3NUYHbIX BHAOB U (OpPM MpeAcTaBlieHUs, KPUTHYECKH OLICHUBATh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampockl U MPUMEHITh pa3IMyHble METOAbl IpPU IOUCKE U O0TOope
uHpopManuu, HeoOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3aa4d ONpeeEHHOTO THIIa;

pUOOpeTaTh OMBIT HCIIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA H
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpAaTh ONTUMAIbHYIO (GOpMY MpeAcTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BAaTh HAYUYHBIM $3BIK B KayecTBE CpeACTBAa MpH paboTe C XUMHUYECKOU
uHpOpMaLKei: MPUMEHATh MEXIpeIMEeTHbIE ((PU3NIECKHe U MaTeMaTHYECKUe) 3HAaKU ¥ CUMBOJIBI,
dbopmy1bl, a0OpeBUATYpBI, HOMEHKIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMO#l TeMbl B XOJ€ aUajora H/WiIN JUCKYCCHH,
BBICKa3bIBaTh  UJEH, (OPMYIUpPOBATh CBOM  MPEAJIOKEHUS OTHOCUTENBHO  BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNaTh C TPE3CHTAllMed pe3ylbTaTOB IO3HABATEIbHOW JAEATEIbHOCTH, IOJIY4YEHHBIX
CaMOCTOSITENIFHO WM COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJTHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOTo
npoekTa M (OPMYIHMPOBATH BBIBOJABI 10 pPE3yJIbTaTaM TPOBEIEHHBIX HCCICIOBAHUN MyTEM
COTJIacOBaHUs MO3UIMI B X0/1€ 00CYKIeHUS 1 OOMEHAa MHEHUSIMHU.

OgJiaieHne YHUBEPCAJIBLHBIMH PeryissTUBHBIMH e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaThb M OCYIIECTBJIATH CBOIO IO3HABATENBHYIO JIE€ATEIBHOCTD,
omnpezenss e€ LEIU W 3a4a4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npejJlaraéMblii  alrOpUTM JIEHCTBUM NpPU BBHINOJHEHUHM YYEOHBIX M MCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPEeKTUBHBIA COCOO WX pelIeHUs: ¢ Y4ETOM IOTY4YEeHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHs» OTpa)karoT:

c(hOpMUPOBAHHOCTh TPEACTABICHHN O XUMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, POJIM XUMHUHU B TO3HAHUM SIBICHUW NPHUPOJbI, B (OPMUPOBAHMHM MBIIUICHUS U
KYyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIbHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelleHus
NPaKTUYECKUX 337a4 M HSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOULIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHON Cpelie;

BIIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHWM, KOTOpPas BKIIIOYAET: OCHOBOIIOIATAIOIIME TTOHATHUS
(XMMUYECKUIl 3JIEMEHT, aTOM, »JJEKTPOHHas o000JoYka aroma, MOJIeKyJa, BaJIEHTHOCTb,
AIIEKTPOOTPHULIATEIbHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalEHHast), MOJIb, MOJISIpHAsi Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeleT, GyHKIIMOHAIbHAs
IpYyIIIa, PaIUKal, U30MEPHUsL, U30MEPBI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO



1 a30TCOACpKAIINEe COCTUHEHHS, MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS); TEOPUHM M 3aKOHBI (TEOpHs CTPOEHHUsS opraHmdeckux BemiectB A. M. Bytieposa,
3aKOH COXPAHEHHUS MAacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3BIK XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAllUe B OCHOBE IMOHHUMAHUS IMPUYMHHOCTHM M CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PAKTOJIOIMUYECKHE CBEJEHHMS O CBOWCTBAX, COCTaBe, IOJYyYCHUHM U
0€30MaCHOM MCIIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M IPaKTUYECKOU
JESTEIIBHOCTH YEJI0BEKA,

c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC MPU3HAKU TMOHATHH, YCTaHABINBATh UX
B3aMMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOILIME IOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTE YMEHMH HCIIOJIb30BaTh XMMUYECKYK) CHMBOJIMKY [UIS COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHHI XMMHYECKUX PEAKLUH, U3rOTABINBATHE MOJEIHA MOJIEKYJ OPraHMYECKHUX BEILECTB I
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IMPHHAUIEKHOCTb HM3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBY M CTPOGHHUIO K OINpeneJ€HHOMY KJaccy/Tpynmne COeIMHEHUH
(YraeBoJopobl, KUCIOPO U a30TCOAEpIKalllie COSANHEHMsI, BBICOKOMOJIEKYIISIPHBIE COSIUHEHMS),
JaBaTb WM Ha3BaHHMA 10 cuctemMarnmyeckod HomeHknatype (IUPAC), a Taxke mnpuBOIUTH
TPUBMAJbHBIE HA3BAHUSA OTAEIbHBIX OPraHUYECKMX BEILECTB (ITHJICH, NPONMJIEH, aleTHUJICH,
ATHUJICHIJIMKOJIb, TIUIEPHH, (eHom, popManbaerus, aneTaabIeril, MypaBbiHAs KUCI0Ta, YKCYCHAs
KHCJIOTa, OJEUHOBAsl KUCIIOTa, CTEapUHOBAsl KUCJIOTa, TJIH0K03a, (pyKTO3a, Kpaxmall, LEeJUI103a,
TJIUIIMH);

c(OPMHPOBAHHOCTh YMEHHUS OIpENeNATh BUIbl XHMHUYECKOH CBSI3M B OpraHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHMS NPUMEHSATH IOJO0KEHUS TEOPUM CTPOCHHUS OpPraHMYECKHX
BemectB A. M. byrnepoBa st 0ObsICHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTEepU30BaTh COCTAB, CTPOCHHE, (PU3NIECKUE U XUMHUECKUE
CBOWCTBA TUIMHMYHBIX MpPEACTAaBUTENICH pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH,
STUJICH, TPOIWJIEH, aleTuiieH, Oyranuen-1,3, metunOyragueH-1,3, OeH307, METaHOJ], 3TAHOI,
ATUJICHIJIMKOIb, TJIMIEpUH, (EeHOJI, alleTalblIernl, MypaBbuHas M YKCyCHas KHCIOTBHI, IJIIOKO3a,
Kpaxmajl, LeJJII0JI03a, aMMHOYKCYCHasl KHUCIIOTa), WJUIIOCTPUPOBATh N€HETHUYECKYIO CBSA3b MEXKIY
HUMHU YpPaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUI C MCIOIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTE€pU30BaTh UCTOYHUKH YTIIEBOAOPOAHOTO CHIPbsS (HEDTH,
IPUPOJHBIN Ta3, yrojib), cnocoObl UX NepepadOTKM W IMPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUI NMPOBOJUTH BBIYMCIEHUS M0 XUMUYECKUM YpaBHEHHSIM (MaccChl,
00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOJYKTa peakiMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHUH BJAZETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/aX HAay4HOTO
MO3HAHMS, UCTIONb3YEMbIX B XUMUU IIPU U3YyYEHHUH BEIIECTB U XMMHUUYECKHX SIBJICHUH (HaOto1eHue,
U3MEpEeHHue, HKCIEPUMEHT, MOJICIMPOBAHUE), UCIIONb30BATh CUCTEMHbIE XMMUYECKHE 3HAHUS JUIs
NPUHATHUS PELIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUSX, CBA3aHHBIX C BEUIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOMATh TpaBWja MOJB30BAHUS XHUMHYECKOW TOCYI0M W
71a00paTOpHBIM O00OPYJOBaHUEM, a TaK)Ke MpaBHiia 0OpalleHUs] C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJJAHUPOBAaTh M BBINOJIHATH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELIECTB MPU HAarpeBaHHM, MOJydYE€HUE STUJIEHA U H3YyYEHHUE €ro
CBOWCTB, KaUeCTBEHHbIE PEAKIIMM OPTaHUYECKUX BEIIECTB, JIEHATypalusi OEJIKOB MPH HAarpeBaHUHU,
L[BETHBIE PEAKIMU OEJIKOB) B COOTBETCTBUU C MPaBUIaMH TEXHUKH O€30M1aCHOCTH P 0OpaIIeHUH ¢



BelleCTBAMH U J1aOOPATOPHBIM 00OPYIOBAHHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alUCH ypPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U (POpPMYIUpOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHATU3UPOBATh XUMHUECKYI0 HH(opMaIio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmaruu, UHTEpHET U Apyrux);

c()OPMUPOBAHHOCTh yYMEHHH COOJIFOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/eHHUs B OBITY W TPYJOBOM HEATEIBHOCTH B LEISIX COXPAaHEHHs] CBOETO 3J0POBbS U
OKpY’Kaloled MPHUPOTHON Cpelbl, OCO3HAaBaTh ONACHOCTh BO3ACUCTBUS Ha JKHUBBIE OPraHU3MBI
ornpeAeNéHHBIX OPraHUYECKUX BEIIEeCTB, MOHMMas cMbich nokaszatens [1JIK, noscHaTe Ha mpuMepax
CHOCOOBI YMCHBIICHUSA U MPEAOTBPALICHUSA UX BPECAHOT'O BO3I[€ﬁCTBH$I Ha OpraHu3M 4€JIOBCKaA,

JUIsi OOyYarolUXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBBS: YMEHUE MPUMEHSThH
3HaHUuA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUA BCIICCTB U XUMHWYCCKUX HBJ’ICHHﬁ;

JUISL CJIETIBIX W CIIAa0OBHUIALIMX OOYUYaroIUXCs: YMEHHE HCIOJIb30BaTh PelbeHO-TOUEUHYIO
cucremy obo3HaueHwuit JI. bpaiins [uist 3anucu XuMudecKux Gopmyt.

11 KUIIACC

[TpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O0miast 1 HeopraHHIecKasi XUMHS» OTPaKaIoT:

c(OPMUPOBAHHOCTH MPEACTABICHUN: O XMMUYECKOW COCTaBJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJM XMMHUHU B TIO3HAHUM SIBJICHUW TPHUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS U
KyJAbTYphl JHYHOCTH, €€ (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, HEOOXOIUMON JJsl  pelieHHs
NPaKTUYECKUX 337a4 M SKOJOTUYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3I0POBBIO U
HPUPOIHOH Cpene;

BJIAJICHHE CUCTEMON XMMUYECKHX 3HAaHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TIOHSTHS
(XMMHYECKHUil AJIEMEHT, aTOM, U30TOM, S-, P-, 0- BJIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIpDHBI 00BEM, BaJCHTHOCTH, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCJICHUS,
XMMHUYECKasi CBs3b (KOBAJIEHTHAs, WOHHAs, METaUIMYECKas, BOJOPOJHAs), KPUCTAJUTMYECKAs
peméTka,  THIBI  XHMHYECKHX  pEakUuil, pacTBOp,  OJCKTPOIUTHI,  HEIJICKTPOIUTEHI,
AIIEKTPOIUTUYECKAS AUCCOLMALS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMUYECKOW PEaKILIUH,
XMMHYECKOE pPABHOBECHE); TEOPUH W 3aKOHBI (TEOPHs DIIEKTPOIUTHYECKOW JIUCCOLUAIIHH,
nepuoauyeckuit 3akoH [[. . MenaeneeBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpAICHHUS SHEPTHH NPH XUMHUYECKHUX PEaKIUiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHHU, MUPOBO33pEHUECKUE 3HAHUS, JIeXKAll[e B OCHOBE MOHUMAaHUs IPUYMHHOCTH ¥ CUCTEMHOCTHU
XUMHYECKHX SIBJICHUH, (AKTOJOTHMUECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IOJNYYCHUH U
0€30I1aCHOM HCIOJIb30BAHUM BAXXHEHWIIMX HEOPraHWYECKUX BELIECTB B OBITY U INPaKTHUECKOU
JIeATeIbHOCTH YEJI0BEKa,

c(OPMHPOBAHHOCTh YMEHHMH BBIABIIATH XapaKTePHbIC MPU3HAKU MOHATHH, YCTaHABJINBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHATHS TP ONMCAHUN HEOPTaHUYECKUX BEIIECTB
U UX NpEBpaIlEeHUH;

c(OPMHUPOBAHHOCTh YMEHHH WCIIOJIB30BaTh XHUMHUYECKYI0 CHMBOJIMKY [UIS COCTAaBIICHUS
(opMyIT BEIIECTB U YpaBHEHUI XMMHUYECKUX Peakinii, cucremaTndeckyto HomeHkiatypy (IUPAC)
U TPUBUAIBHBIC HAa3BaHUS OTHEIBHBIX HEOPTaHUYECKUX BEIIECTB (YTapHBIH Ta3, YIIeKHCIBINA ras,
aMMMaK, raiéHas U3BeCTh, HeraéHas U3BeCTb, MUThEBAs COJIa, MUPUT U JPYyTHE);

c(OPMHUPOBAHHOCTh YMEHHUI ONpEAEIsITh BaJICHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKUX
HJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOrO COCTaBa, BUJ XUMHUYECKOH CBS3M (KOBaJIEHTHAs, MOHHA,
METaJUInYecKasi, BOJIOPOJHAS) B COCNWHEHHSX, THII KPUCTAUTUYECKOW PEMETKH KOHKPETHOTO
BEIIeCTBA (AaTOMHasi, MOJEKYJsIpHasi, HOHHAas, MeTaJulu4yecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIEKHOCTh HEOPTaHMUECKUX BEIIECTB IO
UX COCTaBy K OIPEJENEHHOMY KJacCy/TpyIle COEAMHEHHWH (IIPOCThIe BEIIECTBA — METAIBI H
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHbIE THAPOKCHUIBI, COJIN);



c(hopMUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICT TIepuoanydeckoro 3akona [[. 1. MenpaeneeBa
U JISMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOIIYI0, 00BSICHUTEIBHYIO ¥ IIPOTHOCTHYECKYIO () yHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 1—4 nepuonoB [lepuonnueckoi cucremsl xuMuueckux snemeHToB . M. Menneneesa,
UCIIOJIB3Ysl TOHATHS «S-, P-, 0-3JICKTPOHHBIC OPOMTAINY», «IHEPTETUYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAMHEHHUH MO MepHojiaM U
rpynnam [lepuoanueckoit cucrembl xumudeckux 3aeMenToB . V1. Menpeneena;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE CBOMCTBA
HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KIJIACCOB, IMOATBEPKJIATh CYILIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEXJy HEOPraHMYECKHMMH BEIeCTBAMH C TOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUM;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMHUYECKUE PEAKIHH [0 PA3THYHBIM
npu3HaKaM (4YUCIly U COCTaBy pPearupyrolux BEHIecTB, TEIIOBoMY (D (eKTy peakiuu, N3MEeHEHUIO
CTENIEHEW OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEAKLMH, YUaCTHIO KaTajlu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKIUH PA3IMYHBIX THUIIOB, IOJHBIE U
COKpaIIEHHBIC YpaBHEHUS pEaKlUii MOHHOTO OOMEHA, yYUTBIBAas YCIIOBHUS, NMPU KOTOPBIX OTH
peaklMy UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUW MTPOBOJUTH PEAKIIUU, TTOATBEPKIAIONIME KaYeCTBEHHBI COCTaB
pPa3IMYHBIX HEOPTraHWYECKUX BEUIECTB, PACIIO3HABATh ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAaX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEACTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ITUX peaKLuil;

c(hOpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pPEaKIMH OT
pasnUYHBIX (HAKTOPOB; XapaKTep CMEIICHWS XUMHYECKOTO pPABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnut Jle [arensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKHE IMPOIIECCHI, JISKAIUE B OCHOBE
MPOMBIIUICHHOTO TOJIyY€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOMMX HAYYHBIX NPHUHIMIAX W SKOJOTHYECKUX MpolieMax XUMHUYECKOTO
MIPOU3BOICTBA;

chOpMUPOBAHHOCTh yYMEHHUN TMPOBOJUTH BBIYMCICHUS C HCIOJb30BAHUEM TOHSATHUSA
«MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILIECHHUH Ta30B MPU XUMHUECKUX PEAKIIUIX,
Macchl BellecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce WM 00bEMY
OJIHOTO W3 YYacTBYIOIIUX B PEaKIMU BEIIECTB, TEIUIOBOTO A (deKTa peakliuid Ha OCHOBE 3aKOHOB
COXpaHEHHUS MAacChl BEUIECTB, IPEBPAILICHUS 1 COXPAHECHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHMI COONIIO/IaTh TpaBWiIa TMOJB30BAHHUS XMUMHUYECKOM TOCYyAoN u
1abopaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe MpaBHiia OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH W BBINOJIHATH XUMHUYECKHM DKCIEPUMEHT
(paznmokeHue MepoKCUaa BOAOPOJAa B MPUCYTCTBUHU KaTalIU3aTopa, ONMpeAeNeHUE CPeIbl pacCTBOPOB
BEII[ECTB C TIOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOPA, BIUSHUE Pa3IWYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKON peakIuy, peaklini HOHHOTO OOMEHa, KaueCTBEHHBIEC PeaKkiliu Ha cynb(dar-, kKapOoHaT-
U XJOpUJI-aHUOHBI, HAa KATHOH aMMOHUs, pEUICHHE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMaM
«Meramnel» u «Hemeramnel») B COOTBETCTBUM C TpaBUIAMH TEXHUKH O€30TMACHOCTH TMIpH
oOpallleHuu ¢ BellecTBaMU U JIabOpaTOPHBIM O0OpYyIOBaHUEM, TPEJCTABIATH PE3YIbTAaThl
XUMHYECKOTO DJKCIepUMEeHTa B (¢GopMe 3alHucCH YpPaBHEHHN COOTBETCTBYIOIIMX pEaKIUid u
(GhopMyIUPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c()OPMUPOBAHHOCTh yMEHHUN KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpPEJICTBAa MACCOBOM KOMMYHHKaIUK, IHTEpHET U APYTuX);

c()OPMUPOBAHHOCTh yYMEHUI COONIIOJIaTh TMpaBWJIa OSKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B IEISIX COXPAHEHUS CBOETO 3/I0POBbI U
OKpY’KaloIlllel MPUPOJHON Cpenbl, OCO3HABAThb OMACHOCTb BO3JECUCTBUS HA >KUBBIE OpPTraHU3MbI



onpeeNéHHBIX BEIIecTB, MoHuMas cmbicy mnokazatens [1JIK, mosicHATe Ha mpumMepax CrocoOblI
YMCHBIICHUSA U MTPEAOTBpAICHUSA UX BPCAHOTO BOB,Z[GﬁCTBHSI Ha OpraHu3M 4CJIOBCKA,

JUIsi OOy4arolUXCsl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE MPUMEHSThH
3HaAHUA 06 OCHOBHBIX JOCTYITHBIX METOJAAX MO3HAHUS BCIICCTB U XUMUYICCKUX HBHGHHﬁ;

JUISL CJIETIBIX W CIIAa0OBHUIALIMX OOY4YaIoIUXCsl: YMEHHE HCHOJIb30BaTh PelbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XuMU4IeCKuX (HOpMYyIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumMeHnoBanue (wndpoBbIe) HanpasJ/ieHust 1eiTeJIbHOCTH B
Ne n/m a3/1eJI0B M TEM COOTBETCTBHH ¢ padoyeil mporpaMMoi
f[ Ollr on Beero K06}[Tp0.JILHLIe HpﬁaKTuqecmde 06PA30BATETBHBI coormete P porp
porp PadooThbI padooThbI e pecypebl
Pasnen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XMMUM
[Ipenmer opranuyeckoit
xumun. Teopust cTpoeHuUs bubnnoreka HOK
. [leHHOCTH HAYYHOT'O TTO3HAHMUSL.

1.1 OpPraHuYeCKUX 3 https://lesson.edu. Ot 1AHCKOe BOCIITAIE
coennHEeHUN A. M. ru/04/10 pal )
byrneposa

Wroro no pazneny 3
Pa3nea 2. Yruaesogopoasbl
IIpenenbHBIC Bubmoreia HOK [JeHHOCTbL HAyYyUYHOT'O I[IO3HAHUA

2.1 I;Ieio OPONE — ATKAHLL 2 https://lesson.edu. )
yHIeBoIOpoX ru/04/10
Henpenenbubie bubmuorexa [JOK

2.2 YIJIEBOAOPO/IBI: aJIKEHBI, 6 1 https://lesson.edu. = IleHHOCTh HAYYHOTO MO3HAHHMS.
aJIKaJueHbl, aTKMHBI ru/04/10

€HHOCTB HaAYUYHOTI'O
bubmmoteka [IOK b 4
ApomaTtuueckue [IO3HAHNA . DKOJIOTHUUECKOE

2.3 CBOIODOMLL 2 https://lesson.edu. oG MUT A MY
YHIEBOROPOX ru/04/10 '

IIpupoaHbIE HICTOYHUKHI bu6mmoreka [JOK

2.4 YIIEBOJIOPOAOB U UX 3 1 https://lesson.edu. DKOI0rMYECKOE BOCIIUTAHUE.
nepepaboTka ru/04/10

Hroro no pasneny 13

Paznen 3. Kuciopoacoaep:kamnue oprann4eckie coeJuHeHUst

3.1 Cruptel. deron

3

bubaunoreka [IOK ‘

[IeHHOCTE HAaYy4YHOTO



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://lesson.edu.
ru/04/10

[NO3HAHUA . SKOJIOTMUECKOE
BOCIIMTAaHNE .

Anpneruasl. Kap6oHOBBIC bu6nmoreka [IOK
3.2 KUCIOTHI. CIIOKHBIC 7 https://lesson.edu. = IleHHOCTH HAYYHOTO MTO3HAHUS.
3¢hupbI ru/04/10
bu6nmoreka [IOK
3.3 VYriaeBobl 3 1 https://lesson.edu. = LleHHOCTh HAYYHOTO IO3HAHHMS.
ru/04/10
Hroro no paznery 13

Pa3znen 4. A3oTcoaepskaniue opranHnyecKkue coeIuHeHus

AMUHBI. AMUHOKHCIIOTBHL.

41 Benku

Hroro no pazneny

3

3

bu6mmoteka [IOK
https://lesson.edu.
ru/04/10

HGHHOCTB HAaY4YHOT'O IIO3HAHUH.

Paspnen S. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

[JeHHOCTbL HAaYy4dHOTO

HHaCTMaCCBI Ka %1 BI/I6J'II/IOT6K3. HOK TIO3HAHUA . OKOJIOTMUeCcKoe
5.1 Bonoka - NAYAYKH. 2 https://lesson.edu. Bocnmam;xe
ru/04/10 )
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 34 5

I10 ITPOT'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KoaunyecTBO 9acoB DJIeKTPOHHbIE
HaunmenoBanmue (nbpoBbIe) HanpasJieHus qesiTeJIbHOCTH B
Ne n/m | pasgesioB U TeM Beero Kourpouabusie IIpakruueckue oﬁpafonaTeHLHme COOTBETCTBHMU C padoueii
NporpaMmMsbl padoTbI padoThbI pecypesI MpPOrpamMMoi BOCIIMTAHUSA
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
CtpoeHune aTOMOB.
[Tepuoanueckuii 3aKoH u bubmuoreka [JOK [IeHHOCTS HAYMHOTO HO3HAHI
1.1 [Tepuoauueckas cucremMa 3 https://lesson.edu.ru/ v )
I'paxxnanckoe BociuTaHue.
XAMHYECKUX 3JIEMEHTOB /J[. 04/11
H. Meunneneena
bubmuoreka [JOK
12 Crtpoenue BemecTna. 4 hitps://lesson.edu.ru/ [leHHOCTH HAYYHOTO MTO3HAHMSL.
’ MHoroo6pa3ue BelecTB 04 /1i = DKOJIOTHYECKOE BOCIIUTAHHE.
bu6mmoreka [JOK
1.3 XUMHYECKUE PeaKIuu 6 1 1 https://lesson.edu.ru/ = LleHHOCTh HAYYHOTO IO3HAHHMSI.
04/11
Hroro mo pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
Bumorexa [OK [IeHHOCTE HAaYy4YHOTIO
MIO3HAHUS . OKOJIOTUUECKOE
2.1 Meramisl 6 1 https://lesson.edu.ru/
04/11 BOCIMTAaHME .
bubmorexa LIOK [{leHHOCTH HAYYHOTO MO3HAHUS
2.2 Hemeramisl 9 1 1 https://lesson.edu.ru/ v ’
04/11 JKOJIOTHUECKOE BOCITUTAaHHE.
CBs13b HEOpPraHUYECKUX U bubmorexa LIOK
2.3 o raHqucII)(Hx BOIECTE 2 https://lesson.edu.ru/ = L{eHHOCTh HAyYHOTO TIO3HAHUSI.
p H 04/11
Hroro mo pazneny 17
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Pa3zpen 3. Xumus 1 ;Ku3HbL

3.1

Hroro no pazueny 4

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

bu6mmoreka [JOK

XUMUS U KU3Hb 4 https://lesson.edu.ru/

04/11

34 2 3

MNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

L{eHHOCTh HAyYHOTO MMO3HAHUSA. [
DKOIOrMYECKOE BOCIIMTAHUE.
dopMuUpoBaHUE KYJIbTYPhI 3JI0POBbS U
OMOIMOHAIBHOTO OJIAr OOy UK.

Ne i/

Tema ypoka

Hpe/:[MeT opraHqucxoﬁ XHUMUU, e€ BO3HHUKHOBCHHC, PA3BUTHC U 3HAUCHUC

Koan4yecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThbl

IIpakTn4yeckue
padoThI

Teopust crpoeHus oprannyeckux coenruHeHud A. M. bytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o kinaccu@ukanum oprannyeckux seuiects. Homenknarypa
(cuctemaTuyeckasl) U TpUBHAIbHbIE HA3BaHUS OPraHUYECKHX BEILECTB

[HEN

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHI psif

MertaH 1 3TaH — HpOCTGfIH.IHG MPEACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUIICH U MPOMUJICH — HpOCTCfII.HHC MPEACTABUTCIIN AJIKCHOB

[TpakTuueckast pabota Ne 1. «IloxyyeHue 3TuIeHA U U3y4YE€HUE €r0 CBOWCTBY»

L L L

© 0N o Ok W DN

Anxanuensl. byranuen-1,3 u metunGyranuen-1,3. IlonydyeHue CHHTETUYECKOTO KaydyKa U
pEe3UHBI

AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHSI, TOMOJIOTMUECKUN Psil. ALETHIIEH —
IPOCTEHIINN IPEICTABUTEIND AIKUHOB

11

Brruncnenus no ypaBHEHHIO XUMUYECKOW pEaKIMKU

12

ApeHbl: 6eH3071 U TOIYO0J. TOKCHYHOCTh apEeHOB



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

13 ['eHeTnyeckas CBS3b YIIEBOIOPOAOB, IPUHAICKAIINX K PA3IMYHBIM KJIaccam 1

14 [IpupoaHbIe HICTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN T'a3 U MOMYTHBIC HEPTAHBIC Ta3bl, 1
He(Th M MPOAYKTHI €€ mepepadOTKH

15 [TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: IPUPOAHBIN a3 U NOMYyTHbIE HEPTSIHBIE Ta3bl, 1
He(PTh U MPOIYKTHI €€ epepadoTKu

16 KoHTposbHast paboTa 1o pazaeny «YTiaeBoa0pOIb» 1

17 [IpenenvHBIC OTHOATOMHBIC CITUPTHI: METAHOM U ATaHOJ. BomopoaHas cBs3b 1

18 MHOroaTOMHBbIE CIIUPTHI: ITUICHTITUKONb U TIUIEPUH 1

19 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE M XUMUIECKHE CBONCTBA, IPUMCHCHHE 1

20 Anpaeruapl: GopManbAeTyI U alleTalIbIeTu . AIICTOH 1

21 OnHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs 1

22 [TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIOTBI» 1

23 CreaprHOBas U OJICMHOBASI KUCJIOTHI, KaK IMPEJICTABUTEIH BBICIIHNX KAPOOHOBBIX KUCIIOT 1

24 MpL1a Kak COJTM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JICHCTBHE 1

25 CrnosxHble 3(hUphl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CII0XKHBIX 3(UPOB 1

26 Kupsl: Tuaponu3, npuMeHeHue, ONOJIOTHIECKas POJIb KUPOB 1

27 VYrneBonbl: coctaB, kinaccudukaius. Baxxuenime npeacTaBuTeNn: I0Ko3a, PpyKkTo3a, 1
caxaposa

28 Kpaxmain u nemmrosno3a Kak MpupoTHbIE TIOTMMEPHI 1

29 KonTponbnas pabota no pazneny «Kucnopoacoaepaiirne opraHu4ecKie COeTUHEHU

30 AMWHBI: METHJIAMHH M aHUJIUH

31 AMUHOKHUCIOTH KaK aM(pOTEepHbIE OPraHUUYECKUE COSTUHEHUS, UX OUOIIOTHYECKOE 1
sHaueHwne. [lentuaer

32 Bbenkn kak mpupoHBIe BEBICOKOMOJIEKYIISIPHBIC COSTMHEHUS

33 OcHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYISPHBIX COSTMHEHUN 1

34 OCHOBHBIE METO/IBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX coeuHeHu. [lmacTMacchl, KaydyKkH, 1
BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne KoJumnuyecTBo yacos
Tema ypoxka
n/n Bcero Kourpoubnbie  IIpakTnuyeckue
padoThI padoThI
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHs aTOMOB 1
2 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema XuMU4eckux 3meMeHToB /. 1. 1
MeneneeBa, X CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUH 110
3 rpyIIaM U nepuoaaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA U CUCTEMbl XUMUYECKUX 1
anemeHToB J[.M. MenzeneeBa B pa3BUTUHM HAYKH
4 Crpoenue BemiecTBa. XUMUUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM 1
cBs3u. Bogopoanas cBsi3b
5 Banentnocts. DnekTpoorpuniareabHOCTh. CTeneHb OKucieHus. BelecTsa MOJIeKysIpHOTO 1
Y HEMOJIEKYJIIPHOTO CTPOEHUS
6 [Tonsatue o nucnepcHbIx cucremax. VICTHHHBIE U KOJUIOUMAHBIE pacTBOpbL. MaccoBas 4o 1
BEIIECTBA B PaCTBOpE
7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX coeTMHeHUi. [ eHeTrnueckas CBs3b 1
HEOPraHWYECKHUX BEILECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukanus XuMHYeCKUX peakifii B HEOPraHMYEeCKON U OPTaHUYeCKOW XUMUH. 3aKOH
8 COXpaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS U TIPEBPAILICHUS SHEPTUH MPU XUMUYECKUX 1
peakumsx
9 CxopocTtb peakiuu. OOpaTuMbie peakini. XUMHUYECKOE PABHOBECHE 1
10 [IpakTuueckas pabora Ne 1. «BiaussHue pa3nudHbIX PaKTOPOB Ha CKOPOCTh XUMUYECKOM 1 1
peaKInm
11 DnekTponuTHdeckas aucconnanus. [lonstre o Bogoponnom mokazarene (pH) pactopa. 1
Peakuun nonHoro ooMeHa. ['uaposin3 opraHunv4eckiux U HeOPraHUIeCKUX BEIIECTB
12 OKI/ICJ‘II/ITCJIBHO-IEOCCTaHOBI/ITeJ'ILHBIC peakiuu. [loHsaTre 00 31eKTpoIu3e PaCIIaBOB U 1
pacTBOpOB coJieit
13 KontponbHas padota no pazaeny «TeopeTndeckne OCHOBBI XUMUM)) 1 1
14 Meraubl, ux nosioxkenue B [lepuoguueckoit cucteMe XuMHU4IeCcKuX 3seMeHToB /1. M. 1

MenneneeBa 1 0COOEHHOCTH cTpoeHus1 aToMoB. O0mue Gpu3ndecKkre CBOMCTBA METAJIIOB




15 CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUH Pl HANIPSKEHUH METAIIIIOB 1

16 XUMHYECKUE CBOMCTBA BAKHEUIIIUX METAIUIOB (HATpUid, KaJIU, KaJIbIIUM, MarHuu, 1
ATIOMUHHK ) U UX COCTMHECHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAN M UX COSTUHEHUI 1

18 XUMHYeCKHEe CBOMCTBA IIMHKA, JKeJe3a U X COSIMHCHUN 1

19 [IpakTudeckas padora Ne 2. "PenieHne 3KkCiepUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTamib»" 1

20 Hewmeraisl, ux nonoxenue B Ilepruoanyeckoi cucreMe XMMUYECKUX d1eMeHToB /1. 1. 1
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 Ou3nyecKkue CBOWCTBAa HEMETAUIOB. AJIJIOTPOIHS HEMETAIIIOB (Ha IMpUMEpe KUCIOpoa, 1
cepsl, pocdopa u yrireposa)

22 XVMHUYECKUE CBOWCTBA TaJIOTEHOB, CEPhl U UX COCTMHEHUI 1

23 XvMHYeCcKue CBOWCTBA a30Ta, (pocodpa u ux coennHEeHUN 1

24 XYMHYECKUE CBOWCTBA yriepoia, KpEMHHUS U UX COSAMHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX COEAMHEHUI 1

26 O06o0011eHre U cucTeMaTu3alus 3HUaHI/1171 1o TeMe «HeMeTaJ'IJ'ILIi). Brruncnenus no 1
YpaBHEHUSAM XUMUYECKUX PEAKIUNA U TEPMOXUMHUECKHE PACUETHI

27 [IpakTuueckas pabora Ne 3. «Pemienne s3kcepMMeHTaIbHBIX 3a/1a4 1o Teme "HemeTtamisr'"» 1

28 KonTponpHas padora o Temam «Metaiuisl» u «HemeTamien 1

29 Heoprannueckue u oprannueckue KUcinoTel. Heoprannueckne u OpraHMuecKkue OCHOBAHMS 1

30 AMoTepHbIe HEOpraHUYECKHe U OpraHNYeCKUe CoeTMHEHNs. [ eHeTrueckas CBA3b 1
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB

31 Ponp xumun B o0ecrieueHu 3KOJIOTHIECKOM, JHEPTEeTUYECKON U MUIIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEUITHHBI

30 [IpencraBiaeHust 06 0OIMMX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO MOTYyYEHUS BaXKHEUIIINX 1
BEILIECTB

33 UYenoBek B MUpE BEUIECTB U MaTEPHAIIOB

34 XuMHS ¥ 370pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34






YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 11 kiacce/ I'abpuensua O.C., OOIIECTBO C OrpaHHYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerienner

METOAUYECKHUE MATEPHUAJIbI IJ1S1 YUUTEJIA
I"a6puensH, OctpoymoB: Xumus. 10-11 kinaccel. ba3zoBsiil ypoBeHb. MeTomnueckoe mocodue.
oroc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubmmorexa [JOK

https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11

MNoanucaHo: KasaHoB Makcum
AnekceeBu4
DN: cn=Ka3zaHoB Makcum
AnekceeBu4, c=RU,
Ka3aHOB o=MYHWLINNAJIbHOE
BIOOXXETHOE
OBLWEOBPA3OBATEJIbHOE
M akCnum YYPEXIEHWE KALYNCKOrO
MYHULIUMANBHOIO OKPYTA
"KAOYWCKASA CPEOHAA
ArekceeBUnY uiom:
email=kaduyschool2@mail.ru
MpuymHa: A o3HakoMuncs ¢ aTum
[OKYMEHTOM
Harta: 2023.10.17 16:13:16 +03'00"
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