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1. MIOACHUTEJIBHASA 3AIINCKA

[TporpamMa 1o XMMHU Ha ypOBHE cpefHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ynbTaraM OCBOSHUS (QenepanbHOH 00pa30oBaTENbHOM MPOrPAMMBI CPEIHETO
obmero ooOpaszoBanus (DPOIl COQO), npencraBieHHbIX B dDenepanbHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapte COO, ¢ yuérom Konuenmuu mnpernojaBaHusi y4eOHOro IpeameTa
«Xumus» B 00pa3oBaTeiabHBIX opranuzainusax Poccuiickoit @enepanuu, pealn3yroluXx OCHOBHBIC
o0Opa3oBaTeNibHbIE MPOrPaMMBbI, U OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHUS BOCHHUTAHUS B
Poccuiickoit ®enepaunn Ha nepuon a0 2025 rona» (Pacnopsokenue IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOMIOB K pa3padOTKe MpOorpaMMbl IO XUMHH, K OINpPEICIICHUIO O0IIeH CTpaTeruu
o0OydeHus, BOCIIUTAHUS U Pa3BUTUS OOYYaIOLIUXCS CPEACTBAMH Y4eOHOTo mpeameTa «XUMUs I
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBWJIM KOHIeNTyaiabHble mojiokeHus PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JICH, COJIepKaHUsl, Pe3yJbTaTOB OOY4YEeHHS M TPEeOOBaHUN K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHE,  IOJlyuaeMO€  BBINYCKHHKaMU  001eoOpa3oBaTelIbHOM
OpraHHU3aIy, SBISETCS HEOTHEMJIEMON 4acThio UX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEpPIIAIOLIIM
ATAIOM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIHNX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHMsA. OJTH LEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB
npupobl, GOpMUPOBAHUS MHUPOBO33PEHHSI U OOILICH KyIbTYphl YEJIOBEKA, a TAKKe HKOJIOTMYECKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO UM MPHUPOJHON cpene. Peanmsyercs xumuueckoe
oOpa3zoBaHue O0y4alOIIMXCS HA YpPOBHE CpeaHero oOiero oOpa3oBaHMsI CPEACTBAMHU YYEOHOTO
npeaMera «XuMHs», COAep)KaHNue U MOCTPOSHHE KOTOPOTO OINPENENICHBI B MPOrpaMMe MO0 XUMHH C
y4€TOM CIenU(pUKN HAYKH XUMHH, €€ 3HAUCHHs B MMO3HAHWM NMPHUPOJABI M B MaTEPUATBHON KHU3HU
olmiecTBa, a Takke € Y4€TOM OOHIMX IeNeld W MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHEero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XuUMHS KaK AJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK HIPAaeT OCOOYI0 POJIb B COBPEMEHHOM
[UBWIIN3AIMN, B CO3JaHMM HOBOW 0a3pl MaTepHabHOW KynbTyphl. OHa BHOCHUT CBOW BKJIAJ B
(dopMHpOBaHUE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MpECTaBIeHUs 00
OKpY’KaloIlleM MHUpe KaK O €IUHCTBE MPHUPOJIbI U YeloBeKa, KOTopoe (hOpMHUpPYETCs B XUMHM Ha
OCHOBE TIOHMMaHUs BEIIECTBEHHOI'O COCTaBa OKPY’KAOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMHU TIPUMEHEHUSI.

TecHO B3aMMOJAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMM, XMMHS CTaja HEOThEeMJIEMOM
YacThI0O MUPOBON KYJbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPYyJAa M KU3HU KaKJOro YjeHa
oOmiectBa. CoBpeMeHHas XHMMHS Kak Hayka cO3UJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJOTUH
HaIpaBJieHa HA pelleHUe II100albHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
9HEPreTU4ecKoil, MUIIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBerctBUM ¢ OOmMMM LEISIMM M TNPUHLUMIAMH CpelHEero oOiero oOpa3oBaHUsS
conepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TIOATOTOBKY OOYYarONIMXCsl, HEOOXOAMMYIO WM ISt
BBIPAOOTKM MHPOBO33PEHUYECKUX OpPHUEHTUPOB, YCIEUIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMA,
POI0JDKEHHs 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocCTaBsIOMMAMHI TIPEMeTa «XUMUSD) SIBISTIOTCS 0a30BbIe Kypehl — «OpraHndecKast XUMus» 1
«O0mas 1 HeopraHWYecKas XMMHs», OCHOBHBIM KOMITOHEHTOM COJEP)KaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHUU MO HEOPraHMYeCKOW XUMHHU (C BKJIIOUEHHEM 3HAHUU W3
oOmiell XMMHMK) U OpraHndeckoil xumuu. @opMupoBaHHE JTaHHONW CHUCTEMbI 3HAHWN NMPH H3y4EHUU



npeaMera 00ecreunBaeT BO3MOXKHOCTh PAacCMOTPEHMS BCEro MHOTrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHITUHN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTypa conepxaHus KypcoB — «OpraHuueckass xuMmus» M «OOmas M HeopraHuueckas
XUMHUA» cHOPMHPOBAHA B IMPOrpaMMe IO XMMHUHM Ha OCHOBE CHUCTEMHOIO MOJIXOAAa K HM3YUYECHHUIO
y4eOHOTO Marepuana U OOYCJIOBI€HA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha
ONpPENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHMM BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKUX COCAMHEHUN, a TAKXKe
Ha YPOBHE CTEPEOXUMHUYECKUX U 3JIEKTPOHHBIX MPEICTABICHUN O CTpoeHuH BemecTB. CBeneHus oo
U3y4aeMbIX B Kypce BEIIECTBAaX JAKOTCA B pa3BUTUU — OT YIVIEBOJOPOIOB [0 CIIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEIMHEHUN. B Kypce oOpraHmdyeckoll XHWMHUHU IIOJIy4alOT pa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs MEPBOHAYAIbHBIE NMPEICTABIECHUS O
XMMHUYECKOHN CBS3HU, KIacCU(UKAMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOEHUS, O XUMUUYECKOU PEaKIIUH.

[Ton HOBBIM yriaoM 3peHHs B mpeaMere «XuMHUs» 0a30BOr0 YpOBHS paccMaTpUBACTCS
U3y4yeHHbII Ha YpOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs TEOPETHYECKUH Marepuan |
(akTOJIOrMUECKUE CBEIEHUS O BELIECTBAX M XMUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce
«O0mass 1 HeopraHuyecKas XHUMHUS» OOYUYaIOUIMMCS MPEIOCTABISAECTCS BO3MOXHOCTH OCO3HATH
3HauY€HUE NEPUOJANYECKOr0 3aKOHA C OOLIETEOPETUUECKUX U METOJ0JIOTMYECKUX MO3UIMM, ITydxke
HOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIUI 3TOro 3aKkoHa — OT o0oOImaromel 10 o0bsCHAOLEH 1
MPOTHO3ZUPYIOLIEH.

Enunas cucrtema 3HaHMI O BaXKHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUHM, CBOMCTBaX W
IIPUMEHEHNH, a TaK)KE€ O XMMHUYECKHMX PEaKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKAHHUS
pononsserca B Kypcax 10 w11  kjaccoB  aieMeHTaMM  COAEPXKAHMS, HUMEIOLIMMHU
KyJbTYpPOJIOIMYECKUIl W TNPHUKIAJHOM XapakTep. OTH 3HAHMUA CIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBS3M XMMHHU C IPYITMMHM HayKaMH, PaCKpBIBAIOT €€ pOJib B I03HABATEIILHON U MPAKTUYECKON
NeSITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOpUYECTBA B 00iacTu
TEOPUM W MPAKTUYECKUX MPUIOKEHUH XHMHHM, ITOMOTAlOT BBITYCKHHKY OpPHUEHTHPOBATbCA B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpOOJIeMax, CBA3aHHBIX C XUMHEH, KpPUTHYECKU
OCMBICTMBATh MHGOPMALMIO W  TNPUMEHATh €€ Ui TONOJHEHWs 3HAaHWM, pelleHus
WHTEJUIEKTYAJIbHBIX M DKCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B menoMm coxepxkanue
yuebHoro mpeamera «XUMHS» JTaHHOTO YPOBHS HM3YyY€HHUs OPHUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsI NMOHMMAaHUS (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHaJbHOE €AMHCTBO HEOPraHMYECKOI0 U OPraHMYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB
BEILIECTB UX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTb IIPUPOJHBIX SBICHHUM IYTEM JKCIEPUMEHTA U
pelIeHrs TPOTUBOPEUM MEXTy HOBBIMU (paKTaMU U TEOPETUYECKUMU MPEANOCHIIKAMU, OCO3HAHUE
pOJIM XMMHUU B PELICHUH 3KOJOTMUYECKUX MPOOJIeM, a Takke MpolsieM cOepexeHnsl YHEPreTHIeCKUX
pPECYpPCOB, CBIPbs, CO3JaHUs HOBBIX TEXHOJIOTMI U MaTEPUAIIOB.

B mutane pemnienus 3amad BOCIMTAHUA, PAa3BUTHUS U COIMAIM3ALNUN O0y4YalOUIMXCS MPUHSATHIE
IpOrpaMMoOil IO XUMHUHM TMOAXOAbl K ONPEAEICHUIO CONEpPkKAHUSA M IOCTPOCHUS IpeaMeTa
npeaycMaTpuBaoT (OPMHpPOBAHHWE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHH, HUMeroImuX 0azoBoe
3Ha4YeHUE JUIS Pa3IMYHbIX BUJIOB JEATEIBHOCTH: pPeUIeHus MpolieM, MoucKa, aHaau3a 1 00paboTKu
uH(popMaluy, HEOOXOIUMBIX ISl MPHOOPETEHHUs OMbITa MPAKTUYECKOM U HCCIel0BaTeNIbCKON
JIEeATEIbHOCTH, 3aHUMAOIIEH Ba)KHOE MECTO B TO3HAHUH XUMUMU.

B npakTuke mpenosaBaHus XMMUU KaK Ha YpOBHE OCHOBHOI'O 001Iero o0Opa3oBaHMs, Tak U Ha
YPOBHE cpeJiHero o01iero o0pa3oBaHus, P OMPEAETICHUN COJEPKATEIbHON XapaKTepPUCTHKH LieIen
W3y4YeHUs NpeJIMeTa HAIMpPAaBICHUEM IIEPBOCTEIIEHHOW 3HAYMMOCTH TPAJWLIHMOHHO NPU3HAETCA



¢opMHpOBaHHE OCHOB XHMMHUYECKOH HayKH KakK o00JacTh COBPEMEHHOI'O €CTEeCTBO3HAHUS,
MPaKTUYECKONU JEeATEIbHOCTH YEJOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJnbTypbl. C
METOIUYECKON TOYKH 3PEHHUSI TaKOH IOAXOJ K ONPENEICHHUIO LeNel U3ydeHUs IpenMeTa SBIIeTCS
BIIOJIHE OIPABAAHHBIM.

CornacHo HaHHOﬁ TOYKC 3pCHHA TJIaBHBIMU HLCIAMH H3YUCHUA MMPECAMCTA «XuUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASITOTCS:

e (QopMupOBaHHE CHCTEMBl XHMHYECKMX 3HAaHMH KaKk Ba)KHEHINEW CcOCTaBISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOM JIEkKAT KIFOUEBBIE ITOHATHS,
(dyHIaMEeHTalbHBIE 3aKOHBl M TEOPHHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE U
NOHUMAaHHE CYIIHOCTH JOCTYNHBIX 00OOIIEHHI MHPOBO33PEHYECKOTO  XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHHE W pPa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaX TO3HAHHS BEIIECTB U
XUMHUYECKHX PEaKIUH, HEOOXOIUMBIX JJIsl IpUoOpeTeHHs] yMEHHI OPHUEHTHPOBATHCS B MUPE
BEIICCTB N XHMHUYCCKUX ﬂBJ’IeHI/H\/JI, HMCIOIUX MCECTO B IpHUPOAC, B HpaKTquCKOﬁ nu
NIOBCETHEBHOM KH3HU;

® pa3BUTHE YMEHHUH M CIIOCOOOB JEATEIFHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U OOBSCHEHUEM
XMMHYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM TpaBMJ  O€30MacHOro oOpamieHus ¢
BEIIECTBAMH.

Hapsny c stum, comepikatenbHas XapaKTepUCTHKA LENed W 3aJad M3ydeHHs NpeaMera B
nporpamMme Mo XMMHHU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUHU C HOBBIMH NPHOPUTETAMH B
cucreMe cpeaHero obmero odpasoBaHus. CerojHs B NpenoJaBaHUM XMMHUU B OOJbLICH cTeneHu
OTHAaETCsl TIPEANIOYTEHHE PAKTUIECKON KOMIOHEHTE COJepKaHUsl 00ydeHHs, OPHEHTUPOBAHHON Ha
MIOJITOTOBKY BBIITYCKHHKA 0011e00pa30BaTeIbHON OpraHu3aliiy, BIaICIonIero He HabopoM 3HaHUH, a
(GYHKIIMOHATIBHOM IPAaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSIMH aKTHBHOTO MOJTYYEHHs 3HAHUH U
NPUMEHEHHS X B PEabHOM KHU3HU JUIS PEHICHUS MPAKTHUECKHX 3a/1ad.

B cBsi3u ¢ 3THM TIpU M3YYEHUH MpeaMeTa «XUMHEs» TOMUHUPYIOIIee 3HaUeHHUE MTPHOOPETAIOT
TaKue MeJH U 337a49M, KaK:

ajanTtanus oOydaroluXcsl K YCJIOBUSM AMHAMMYHO pa3BHUBAlOIIErocs Mupa, (hopMHpOBaHHE
UHTEJUIEKTYyaJbHO DPa3BUTOM JIMYHOCTH, TOTOBOM K CcamMo00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHATHIO TPAaMOTHBIX PpEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHTYallUsX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM,

dbopMupoBaHHE Y 00YYAIOIIUXCS KITFOYEBBIX HABBIKOB (KITIOUEBBIX KOMIETEHIIUN), UMEIOIINX
YHHUBEpCAJIbHOE 3HAUYE€HUE MJI PA3JIMYHBIX BHJOB JIEATEIBHOCTH: pEILICHUs MpobieM, IOHCKa,
aHanmu3a M 00paOoTkM HH(pOpMalMK, HEOOXOTUMBIX Ul NPUOOPETEHUs OmbITa JeATeNbHOCTH,
KOTOpass 3aHUMACT BaAXHOC MCECTO B IIO3HAHMU XHMHUH, a TaKXKE [JIsI OLCHKHU C HO3I/IHI/II\/JI
9KOJIOTUIECKOH 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX TPOILIECCOB HA OPTaHU3M
YeJI0BEeKa U MPUPOAHYIO Cpeny;

pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, MHTEUIEKTYalIbHbIX W TBOPUECKUX CIIOCOOHOCTEMH
0o0y4aroluxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MpUOOpEeTaTh HOBbIE 3HAaHUS 1O XHUMHU B
COOTBETCTBHUH C XU3HCHHBIMU HOTpe6HOCT${MI/I, HCII0JIB30BAaTh COBPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe
TEXHOJIOTUM ISl TOMCKa M aHaln3a y4yeOHOM M HaydyHO-TIOMYJSIpHON HH(OPMAIUM XUMHYECKOTO
COJIepXKAHUS;

dbopMHUpOBaHHE W PA3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIIJICHNUS,
HaOJIFO1aTeIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAHMMBI, B YaCTHOCTH,
[pY TUIAHUPOBAHUU M ITPOBEAECHUU XUMHUECKOTO IKCIIEPUMEHTA;



BOCIIUTaHHE Yy 00yJaronuxcs yOSKIEHHOCTH B TYMAaHUCTUYECKON HANpPaBIEHHOCTH XUMHH, €&
BXHOM pOMM B peIIeHUH TIIOOATbHBIX MPOOJIEM palMOHAIBLHOIO PUPOIONOIL30BAHUS,
TIOTIOJTHEHHST JHEPIeTHYECKHX PECYpCOB M COXPAaHCHHS MPHPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOILICHHS K MPUPOJIC M CBOEMY 370POBBIO, a TAKKE NMPHOOPETCHUS
OTbITAa HCIIOJIb30BAHMS TOJYYEHHBIX 3HAHUN JUIS NPUHATHS T'PAMOTHBIX PEUICHUH B CUTYAIHsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B ydeOHOM T1utaHe cpemHero oOmero oOpa3oBaHHs TpeAMeT «XUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOM 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OOmiee YUCIIO YAcoB, OTBEASHHBIX JUIA M3YYEHUS XMMHHU, Ha 0a30BOM YpPOBHE CpEIHETO
obmiero oOpazoBanwsi, coctaBiser 68 dacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce —
34 gaca (1 gac B HenemIO).

2. COAJEP) KAHUE OBYYEHUSA

10 KIIACC - OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHM4YeCKOH XUMHUH

[Ipenmer opraHuyeckoil XMMHHU: €€ BO3HMKHOBEHHE, PAa3BUTHE M 3HAUYEHHUE B IOIYYEHUU
HOBBIX BELIECTB M MAaTepUaoB. TeopHs CTPOCHMUS OpraHMYecKuX coennHeHnii A. M. byrieposa, €€
OCHOBHbIE TOJ0XKEHUsA. CTPYKTypHbIE (OPMYNbI OPraHUYECKHUX BEILECTB. ['OMOJIOTHUs, HU30MEpHs.
XUMHUECKasi CBSI3b B OPraHMUECKUX COEMHEHUSAX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBiaenne o Kinaccu(pUKAMK OPraHUYECKUX BemlecTB. HoMmeHKiaTypa OpraHm4ecKux
COEMHEHUI (cucTeMaTHuecKas) U TPUBUAJIbHbIE HA3BAHMS BAKHEHIIMX IPEICTaBUTENIEH KJaccoB
OpPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJAbl M3YyYEHHUS BELIECTB U HUX IPEBPALLEHUI: O3HAKOMIICHUE C
o0pa3llaMu OpPraHMYeCKUX BEIIECTB M MaTepuajJaMM Ha HMX OCHOBE, MOJICIMPOBAHUE MOJIEKYIJI
OpraHMYECKUX BEUIECTB, HAOJIIOJCHHE M ONKUCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPAILEHUIO
OpraHMYECKUX BEIIECTB IPU HarpeBaHUH (TJIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psan. Meran u 3TaH — npocTeimmne
IIPEJICTAaBUTENIN AJIKAaHOB: (PU3MYECKHE M XMMHUYECKHE CBOMCTBA (pEaKIMM 3aMEIIeHUs] U TOPEHHUs),
HaXO0X/IEHUE B IPUPO/IE, TOITYUEHHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOEHHUE, FOMOJIOTMUECKUN pAd. ODTWIEH M IPONWJIEH — IpOocTeHimne
NpEeJCTaBUTENIM AJIKEHOB: (U3MYECKHEe U XHMHUYECKHE CBOWCTBA (peakluu TUAPHUPOBaHU,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wmerwnOyraauen-1,3: cTpoeHue, BaXKHEHUIIHE XUMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOIMYECKHH psil. ALIETHIIEH — MPOCTEUIIHIA
IpE/ICTaBUTENIb AJIKHHOB: COCTaB, CTpOeHue, (pu3Mueckrue M XHMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUPATAILIUHU, TOPEHUS), [TOJIyUeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (usMuecKMe M XUMHYECKHE CBOICTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHHWA), IOJIY4YEHHE M NpUMEHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u XumuuecKkue ceoucmea (peakyuu 2ano2eHuposanus U HUMpOBAHUs), NOJYYeHue u
npumenenue.  TOKCUYHOCTh  apeHOB. ['eHeTHMdeckass  CBA3b  MEXAYy  YIJIEBOJAOPOIaMH,
IPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCcaM.

[TpupoaHble HMCTOYHMKH YTIIEBOAOPOaOB. [IpuponaHBIi ra3 M MONMyTHblE HE(TSIHBIC Ta3bl.
Hedtp u e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH: MEPETOHKA, KPEKUHT (TepMUYECKUil,



KaTajauThuueckuit), muponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B POMBIIINIEHHOCTH U
B ObITy. KaMeHHBIN yroib U MpOIYKTHI €ro NepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YUEHHUsl BELIECTB U HUX IPEBpAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu IUIacTMacc, KaydyykoB W pe3uHbl, Koiuiekuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJI YTJIEBOAOPOIOB U TaJIOr€HONPOU3BOAHBIX, IPOBEICHNE PAKTUYECKONW PAOOThI: MOTyYCHHE
ATUJIEHA U U3yYEHHUE €0 CBOMCTB.

Pacuérnble 3anaum.

Bbruncnenus mo ypaBHEHHI0O XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO
BEIECTBA WU MPOJYKTA PEAKIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON M JTaHOJ: CTpOeHue, (u3nUecKue u
XUMHYECKHE CBOMCTBA (peakUuu C AaKTUBHBIMH MeETalllaMu, TaJOreHOBOJOPOJIaMH, TOpEHue),
IpUMeHeHre. BoopoaHbIe CBSI3U MEXIy MOJIEKYJIaMU COUPTOB. [leficTBue MeTaHoJIa U ATaHOJa Ha
OpraHH3M 4YeJIOBEKa.

MHoroatomMHsbie CIUPTHL. DTUICHTINKOIb U TIUIEPUH: CTpOEHUE, (PU3UUECKHUE U XUMUYECKHE
CBOICTBa (B3aMMOJACHCTBHE CO LIEIIOYHBIMU METaJllIaMU, KAaUeCTBEHHAsl PEaKIlis Ha MHOTOATOMHbBIE
cnupthl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHenne riuueprHa u TUIICHTJIUKOIISL.

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (peHOoIa.
[Tpumenenue denona.

Anpaerufipl U kemoHwvl. DopMalbaeTu/l, alleTalbIeTu: CTpOeHUE, PU3NUECKHE U XUMUYECKUE
CBOMCTBa (p€aKkUMM OKHUCIEHHS U BOCCTAHOBJICHHUS, KA4YE€CTBEHHbIE pEaKLUH), IOJyYEeHUE U
pUMEHEHHE.

OOHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbMHAass M YKCYCHasl KHCIIOTBI:
cTpoeHue, (pu3nveckre U XMMHUYECKHUE CBOICTBa (CBOMCTBa, 0OIIME A Kiacca KUCIOT, peakuus
stepudukanmuu), TMoiaydeHue U npuMmeHeHue. CTeapuHoBass W OJEMHOBAs KHUCIOTHI  Kak
IPEJICTAaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. Mbljla KaKk COJM BBICHIMX KapOOHOBBIX KHCIOT, MX
MOIOLIEE NECUCTBHE.

CrnoxHble 3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIponu3 CIOXHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xkupoB. bruosorndeckas poib KUPOB.

VYrneBonpl: cocTaB, Kiaccuukanus yriieBoloB (MOHO-, IHU- W TodUcaxapuibl). [oko3a —
NpOCTEHIIMKA MOHOCaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3MUYECKHEe M XHMHYECKHe
cBoiicTBa (B3aumojeiicteue ¢ ruapokcunoM menu(ll), okucienne aMMHayHBIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBieHHE, OpOKEHHWE TIIIOKO3bI), HAXOXJEHHWE B TMPUPOJE, IPUMEHEHUE,
Ouosnorudeckas posb. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemmono3a Kak NpupoaHble nosumepbl. CTpoeHHe Kpaxmajia U IeJUTIOJIO3BI.
dusnueckue 1 XMMUYECKHe CBOWCTBA KpaxMaia (THApOoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

OKCHepUMEHTAIbHBIE METO/bl M3y4YeHHs BEIIeCTB M HX IpPEeBpallleHuid: MpOoBeJCHHE,
HaOJI0/IEHUE U ONKCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIMPTOB, KAU€CTBEHHBIE peaKLUu
OJTHOATOMHBIX CIUPTOB (OKMCIeHUEe »dTaHona okcuaoM Meau(ll)), MHOroaToMHBIX CIHPTOB
(B3auMopelicTBie ruuepuHa ¢ ruapokcugoM Meau(ll)), anpaernzoB (OKHCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u ruapoxcumom memu(ll), B3ammomelcTBHE Kpaxmaia C HOJOM),
IIPOBEJICHUE MPAKTUYECKONW paboThI: CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3aaun.




Bbruucnenus no ypaBHEHUIO XUMUYECKOH peakiuu (Macchbl, 00bEMa, KOJINYECTBA UCXOJHOTO
BEIIIECTBA WM MPOAYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO M3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTcozeprkanie OpraHu4ecKie COeIMHEHUS.

AMUHOKHCIIOTBI KaK aMm(oTepHble OpraHudeckue coeluHeHHus. PU3nUecKkue U XUMUYECKHe
CBOICTBa aMHHOKHUCJIOT (Ha IIpUMepe rauiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuabt.

benku kak npuUpoJHBIE BBICOKOMOJEKYJSpHbIE coeAuHEeHMs. llepBuuHas, BTOpUYHAs U
TPEeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA O€JIKOB: THAPOJIM3, JIeHaTyparus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

DKcriepuMEHTAIbHbIE METOJbl HM3YyYCHHs BEIIECTB M HMX INpPEBpalleHUH: HAOMIOIEHHE |
ONMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalusl OEJIKOB IPU HAarpeBaHUU, LIBETHBIE pEaKLUU
0EIIKOB.

BbicokoMoIeKy I pHBIC COCAUHEHUA

OCHOBHbBIE TIOHSATUSL XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJUMEPU3AINH, CPEAHsS MOJIEKy/sipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN — OJUMEPU3ALMS U ITOJIMKOHACHCALINS.

OKCHEpUMEHTAJIBHBIE METOJAbl M3YyYEHHUS BELIECTB U HUX IPEBPALLEHUI: O3HAKOMIICHHUE C
oOpa3Lamu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXnpeIMETHBIX CBA3€H IPU W3ydeHUU opraHudeckod xumuu B 10 kmacce
OCYILECTBIISICTCS Uepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX OHATHUH, TaK U MOHATHIH,
ABJIAIOLIUXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO0me ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYUYHBIA (DAaKT, THIIOTE3a, 3aKOH, TEOpPUs,
aHalu3, CUHTE3, Kiaccu(uKalus, HNEpUOJUYHOCTb, HAONIOJCHUE, H3MEPEHUE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE.

®usnka: mMaTtepusi, SHEprus, Macca, aTOM, SJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUil ypOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PM3MUECKHUE BEIUYMHBI U €IUHUIBI UX
WU3MEpEHMUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BeEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIIeBOIbI, KHUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIINBO, PECYPCHI.

TexHonorus: NUILEBbIE NMPOAYKTHI, OCHOBBI PALlMOHAJIBHOIO IUTAaHMS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE IpenapaTsl, MaTepHalbl U3 MCKYCCTBEHHBIX M CHUHTETUYECKHX
BOJIOKOH.

11 KIIACC - OBIIAA 1 HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0CHOBbI XUMHHU

XuMuyeckuit  anmeMeHT. AtoMm. Slapo aroma, M30TOmIbBl. DJEKTPOHHas  00OJOYKa.
DHepreTHyeckre YpOBHH, MOIYypPOBHH. ATOMHBbIE OpOHMTanu, s-, P-, d- smemMeHThl. OCOOCHHOCTH
pacrpesiesieHUs] JIEKTPOHOB MO OpOUTAIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

[lepuonuueckuii 3akoH u Ilepuogmueckas cucteMa XxXuMHueckux diemeHToB J[. .
MenpeneeBa. CBsi3p nepuogruecKkoro 3akona u Ilepuoanueckoil cUCTEMbl XUMHYECKUX JIEMEHTOB
J. . MengneneeBa ¢ COBpPEMEHHOM TeOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHUECKUX HJIEMEHTOB U 00pa3yeMbIX UMM HMPOCTBIX M CIOKHBIX BEIIECTB IO IPYyIIaM U
nepuoaaM. 3Haue€HUE MEPUOINYECKOr0 3aKOHA B PA3BUTUU HAYKH.



Ctpoenue BemecTBa. XHMHYECKass CBsI3b. Buabsl XuMHUYecKOW CBsi3W (KOBaJIGHTHAS
HETNOJISIpHAasl W TOJISIpHAs, HMOHHAs, MeTaTM4eckas). MexXaHu3Mbl 00pa30BaHUs KOBAJICHTHOU
XUMUYECKON CBsI3M (OOMEHHBIM W JIOHOPHO-aKUENTOpHbINA). Bomopoanas cBs3b. BajeHTHOCTS.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJIIDHOIO M HEMOJEKYJSIPHOIO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TUIBl KPUCTANIMYECKMX pEUlIETOK. 3aBUCUMOCTb CBOICTBa BEUIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTne o aucnepcHsIXx cucremax. VICTUHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas 1oJis
BEILIECTBA B paCTBOPE.

Knaccugukanus Heoprannyeckux coeauHeHuil. HoMmeHknaTypa HEOpraHHYeCKHMX BEUIECTB.
I'enernueckas cBsA3b HEOPraHUUYECKUX BELIECTB, IPUHAIEKALIUX K Pa3IMUHBIM KJIaccaM.

Xumuyeckas peakuus. Kraccupukanus XUMHUECKUX peaklMii B HEOPraHUYECKOH W
OPraHWYECKOM XMMHUHU. 3aKOH COXPAHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUs W IPEBpAlLCHHS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKOpoCcTh peakiuu, €€ 3aBUCUMOCTh OT PazIUYHBIX (akTopoB. OOpaTHMbIe pEaKIHH.
Xumnueckoe papHoBecue. DakToOphl, BIUSIOIINE HA COCTOSIHUE XUMUYECKOro paBHoBecus. [TpuHiun
Jle laTense.

OnekrponauTuueckas auccouuanus. CunibHble U ciabble 37eKTpoiauTsl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KHUCIIAsl, HEUTpaIbHAas, IEJI0OYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILIUH.

DKCepUMEHTAIbHBIE METO/Ibl H3YYEHUS BEUIECTB U UX MPEBPALICHUI: JEMOHCTpalKs TaOJIHIl
«Ilepnognyeckas cucrema xuMuueckux oaiemMeHToB J[. M. MenneneeBa», u3ydeHHE MOJENEH
KPUCTAILIMYECKUX PELIETOK, HAONIOJEHUE U OIMCAaHUE JIEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX
OTBITOB (pa3joXeHHe IMEePOKCHAa BOAOPOJa B MPUCYTCTBHM KaTallM3aTopa, ONpeAelieHHE Cpeabl
pPacTBOPOB BEILIECTB C IOMOIIbIO YHHUBEPCAIBHOIO HWHAMKATOPA, pPEaKlUUd HOHHOro oOMeHa),
IPOBEJCHUE MpaKTUYeCKOW paboThl «BnusHMe pa3inuuHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKON
peaKkum».

Pacuérnbie 3anaymn.

PacuéTel Mo ypaBHEHUSM XMMHMUYECKUX PEaKIMil, B TOM YUCIE TEPMOXHMHUYECKHE PACUETHI,
pacuéThl ¢ UCMOJIb30BAHNEM TIOHSITHS «MAacCcOBas J10JIsl BEIIECTBAY.

Heopranuyeckas xumusi

Hewmerannsl. [lonoxenne HemeramuioB B [leproguueckoit cucteMe XMMUYECKHUX 1EMEHTOB /1.
. MenneneeBa 1 0COOEHHOCTH CTPOEHHs aTOMOB. PU3NYECKHEe CBOWCTBA HEMETAIUIOB. AJUIOTPOIIUS
HEMeTaJUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHYECKHE CBOWCTBA BaXXHEUIIMX HEMETAUIOB (TajJoreHoB, cephl, a3ora, (ocdopa,
yriepoja U KpeMHMs) U UX COECIUHEHUH (OKCHAOB, KHCIOPOJCOJAEPKALIUX KHUCIOT, BOAOPOIHBIX
COCTMHCHM ).

[IpruMeHeHrne BaKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenue MeramuioB B [lepuoanueckoil cucteme XxuMudeckux snemenTos 1. M.
MenneneeBa. OcCOOEGHHOCTH CTPOEGHHS DIEKTPOHHBIX O0O0JOYEK aToMOB MeTaioB. OOmue
¢usnueckue cBoiictBa MeTauioB. CIlaBbl METaUIOB. DJEKTPOXUMHUECKUI psij  HampsKeHUH
METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIIOB (HATPUM, KA, KaabIllii, MarHUH, aTFOMUHAN,
LIUHK, XPOM, XKEJIE€30, MEJIb) U UX COSIUHEHUH.

O61me cnocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.



OKCIIEpUMEHTAIbHBIE METOJIbl U3Y4YECHHS BEIECTB M MX MPEBPALICHUMN: U3yYEHUE KOJUIEKIIUU
«MeTaisl U CIJIaBbI», 00Pa3I[0B HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4, HAOTIOICHHE U
OTHMCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE TUAPOKCUIA ATFOMUHUS
C pacTBOpaMH KUCJIOT U I1IEJ0Y€ei, KaueCTBEHHBIE PEAKI[MN Ha KATHOHBI METAJIIIOB).

Pacuérnbie 3agaun.

Pacuérer Macchl BemecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, Pacu€Thl MacChl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CJIN OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumum B 00ECHEYEHHH JKOJIOTUUYECKOM, PHEPreTHUECKON M THIIEBON 0e30MacHOCTH,
pa3BuTUU MeIULIUHBL. [[oHATHE 0 HAyYHBIX METOIaX MMO3HAHUSA BEUIECTB U XUMUYECKUX PEAKLIUMN.

[IpencraBnenust 06 OOIIMX HAYYHBIX MPUHIHUIAX MPOMBIIUICHHOTO MOJYYEHHUS BaKHEHUIIUX
BEILECTB.

YenoBek B MHpPE BEIIECTB M MATEPUAVIOB: BAXHEWILIHUE CTPOUTEIbHBIE MaTEpHUabl,
KOHCTPYKIIMOHHbIE MAaTE€pUAJIbl, KpPACKW, CTEKJIO, KEepaMuKa, MaTepuajbl I SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHNYECKHE U MUHEpaIbHbIe y100pEHHUS.

XuUMHS U 310pOBBE YEIIOBEKA: NMPABUJIA UCIIOIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBUIa
0€301acHOTO UCIOJIH30BAHUS MTPENapaToB OBITOBOM XUMHUHU B MIOBCETHEBHON KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzamus MexXnpeaMeTHBIX CBSI3ed MpH M3ydyeHUHU oOlIeil u HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MIOHATHH, SBJISIOIIMXCA CHCTEMHBIMHU JIJIS1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akKT, THIIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CUHTE3, Ki1accuukaIys, nepuoJuIHOCTh, HAOII0ICHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE,
SBIICHHE.

®dusuKa: MaTtepusi, SHEpPrus, Macca, aTroM, D3JIEKTPOH, MPOTOH, HEWTPOH, HOH, H3O0TOI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, DYHEPreTHYECKUU YpOBEHb, BEIECTBO, TeJIO, O0BEM, arperatHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opranusM, sKocucTeMa, bnocdepa, MaKpo- ¥ MUKPOIIEMEHThI, BATAMHHBI,
0OMeEH BEIIEeCTB B OpraHUu3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOIbI, MOJIE3HBIE UCKOIIAEMBIE, TOIIITUBO, PECYPCHI.

TexHomorus: XMMUYECKass MPOMBIIUIEHHOCTh, METaJUTyprusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepUaJIoB, CEIIbCKOXO03MCTBEHHOE IIPOU3BOJICTBO, NUIIeBas POMBIIUIEHHOCTb,
dapmareBTUUECKasi MPOMBINIJIEHHOCTh, MMPOU3BOACTBO KOCMETHUECKUX IMPEnapaTroB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.

3. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IPOI'PAMMBI 110 XUMUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI
®I'OC COO ycranaBiauBaeT TpeOOBAaHUS K pe3yabTaTaM OCBOCHUS 00yUarOIIUMUCS POrpaMM
cpenHero oomero o0pa3oBaHus (JUYHOCTHBIM, METAlpeIMETHbIM M npeaMeTHbiM). Hayuno-
METOIUYECKOW OCHOBOM ISl pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHUS MPOrPaMM CPEIHErO
o011ero o0pa3oBaHus ABISETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.
B cooTBercTBMM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro OO0Iero oOpa3oBaHUs BbIJIEJIEHBI
CJIEAYIOLIME COCTaBIIAIOIHE:



OCO3HAaHHWE OOYYAIOIIUMUCA POCCUUCKON TPaKTaHCKOW HWIACHTHYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00y4EHHUIO;

LICJICHANPABIEHHOE pa3BUTHE BHYTPEHHUX YOEXKAECHUH JMYHOCTH Ha OCHOBE KIIIOUEBBIX
[EHHOCTEW ¥ UCTOPUYECKUX TPATUIUN 0a30BOM HAYKU XHMUHU;

TOTOBHOCTb U CHOCOOHOCTh OOYYaloIUXCs PYKOBOJCTBOBAaTHCSI B CBOGH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIUIMMH  LEJIOCTHOM CHCTEME XHUMHUYECKOIO
oOpa3zoBaHus;

HaJIMYue MPaBOCO3HAHMSI SKOJIOIMUECKON KYJIbTYphl U CIOCOOHOCTH CTAaBUTh LIEJIM U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JIMuHOCTHBIE PE3YNIbTaThl OCBOEHHS IpeaAMeTa «XHUMHUS» TOCTUTAIOTCS B €IUHCTBE YUeOHOH U
BOCIIMTATEIBHOW JCSATEIBHOCTM B COOTBETCTBHUM C T'yMaHUCTHYECKHMH, COLUOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH W HJeajJaMHU POCCHUIICKOrO T'pa)XIaHCKOTo OOIIEeCTBa,
OPUHATHIMH B OOIIECTBE HOPMAMM M TPaBWJIAMH TOBEACHHUS, CIOCOOCTBYIOIIMMHU IPOIECCaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHHSI IMYHOCTU 00YYarOLINXCS.

JIMuyHOCTHBIE pEe3yibTaThl OCBOCHUS MpeaMeTa «XUMHS» OTPaxaroT CHOPMUPOBAHHOCTh
OTIBITA TO3HABATEILHON U MPAKTHUECKOW JEATEIFHOCTH 00YUYarOMIUXCsl IO peau3alliil IPUHATHIX B
oO11ecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIUTAHUS:

0CO3HaHMs O0yYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KEHUS K
3aKOHY U NPaBOMOPSIKY;

IPEJICTaBICHUsT O COLMAIBHBIX HOpMax M TMpaBWIaX MEXJINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKON JAEATENILHOCTU INPH CO3JaHUM Y4EOHBIX IMPOEKTOB,
pelLeHnH y4yeOHBIX U [T03HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U apryMEHTBI APYTUX IpU
aHaJIM3€ Pa3IMYHbIX BUJIOB YUeOHOU 1€ TENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€YECTBEHHON XUMHUU;

YBa)XEHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO NMPUMEHEHUS] XUMUH,
OCO3HAHHUS TOTO, YTO JIOCTH>KEHHS HAyKH €CTh pe3yjbTaT JUINTEIbHBIX HAOIIOAEHUN, KPOIIOTIMBbIX
JKCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSIHHOTO TPYZAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HaBaTeNbHBIX MOTHBOB B IIOJIYYEHUH U MOCIEAYIOIEM aHaIu3e HH)OpMAIIH O
NEePEOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIOCOOHOCTH OLIEHMBATh CUTYallUM, CBSI3aHHBIE C XUMMYECKHUMM SBICHUSAMHU, M NPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OIIGHMBAaTh CBOE TMOBEJEHHME M TMOCTYNKHM CBOMX TOBapulled ¢ mNo3uLui
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NMOHMMAaHUA LEHHOCTEH 3J0pOoBOro M 0Oe30macHoro obOpasza KHU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

co0uTroIeHHs ITpaBuil 0€30MacHOro 00paleHHs ¢ BEIECTBAMU B OBITY, TOBCEIHEBHON KU3HU U
B TPYAOBOH JI€ATEIBHOCTH;

MOHUMAaHHUS LEHHOCTH MPAaBWJI MHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO NOBE/ICHUS B
CUTYaIUsAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;



OCO3HAHUS TIOCTEACTBHIA W HENPHUATHS BPEAHBIX MPHUBBIUEK (YHOTPEOICHUS aTKOTOJS,
HapKOTHKOB, KYpEHHUS);

5) TpynoBoro BocnuTaHms:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON  JIEATEIbHOCTH,
00I1IECTBEHHO I0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B pEIICHWHM MPaKTUYECKUX 3aJlad  COLUAIBbHON
HAIPaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPaKTUUYECKOMY M3YyUeHHUI0 MpodeccHil pa3inyHOro pojaa, B TOM YKCJIe HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM 1€SITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHAYaJIbHON TpaeKTOpuu oOpa3oBaHMs, Oymyuieit
npodeccuu M peanusalnuyd COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHUU, HHTEPECOB M MOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH IIeJIECOO00PAa3HOr0 OTHOUICHHSI K MPHUPOJAE, KaK HMCTOYHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIIc;

MOHUMaHHUs TJI00aJBbHOTO XapakTepa 3KOJOTHYECKUX MpoOJIeM, BIUSHUS IKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJAHON U COLIMATIBHOM CPENbL;

OCO3HAHUA HEOOXOAMMOCTH HCHOJIb30BAaHUS AOCTH)KCHHH XUMHUU JUIS PEHICHHUS BOIPOCOB
paMOHAIBHOTO MPUPOIONOJIB30BAHUS;

AKTMBHOT'O HENPUATHUS ACHUCTBUMN, IPUHOCAIINX BPE OKPYKAIOLIEH IPUPOAHON CpeE, YMEHNUs
MIPOTHO3UPOBATH HEOJIATOMPUITHBIC SKOJOTHUUECKHE MOCIEACTBUS MPEANPUHUMACMBIX ICHCTBUU U
pea0TBpallaTh Ux;

HaJU4Msl PA3BUTOIO SKOJOTMYECKOrO0 MBIIUICHUS, JKOJOTMYECKOM KYyJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOW  HANpaBJI€HHOCTH, YMEHHS  pPYKOBOACTBOBaTbCA HMMH B
MO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM MPaKTUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

MOHUMAaHUA CHeUu(PUKA XUMUU KaK HayKH, OCO3HaHHS €€ poiu B (HOPMUPOBAHUHN
paIMOHATBHOTO HAayYHOTO MBIIUICHHS, CO3[JaHUH IIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYXKarolleMm
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYUMOCTH XUMHHU [UJI1 COBPEMEHHOW IMBUJIM3AlMHA: B €€
TYMaHUCTUYECKOW HAIPaBICHHOCTH W Ba)XHOHW pPOJM B CO3JAaHMM HOBOM 0a3bl MaTepuaIbHOU
KYJIbTYpPbI, PEUICHHH TI00ATbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS UEIOBEYECTBA — CBHIPHEBOIA,
SHEPTreTUYECKOM, MUIIEBON M IKOJOTUUYECKONW O€30MacHOCTH, B Pa3BUTHHM MEIUIIMHBI, 00€CTIeUeHNN
YCJIOBHM YCIIENITHOTO TPYya M KOJIOTHYECKH KOM(MDOPTHOM KU3HHU KX AO0TO YjeHa OOIEeCTBa;

€CTEeCTBEHHO-HAyYHOM  TPaMOTHOCTHM: TIOHMMAaHUsS  CYIIHOCTH  METOJOB  IO3HAHWS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIOJh30BaTh MONyYyaeMble 3HAHUS JUIS
aHaJn3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOMIErO MUpa U MPOUCXOISIINX B HEM W3MEHEHUH, YMEHUS
nenaTh 00OOCHOBAaHHBIE 3aKIIOUEHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEJBIO
MOJIY4eHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUs MpodiieM B
peaTbHBIX KU3HECHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON ASITENbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HENpPEepPhIBHOMY OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUH 1O XMMHU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;
UHTEpeca K 0COOCHHOCTSIM TPY/a B Pa3JIMYHBIX cepax MpodhecCHOHATBFHON e TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHUS YY€OHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble i1 (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS MEXAUCIUILTUHAPHBIE
(MeXnpeaMeTHbIe) oOLIeHAYYHbIE MTOHITHS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KapTUHBI MUpPA U
crenupuKy METOJIOB TO3HAHUS, HCIOJIb3YEeMBIX B ECTCCTBEHHBIX HayKaxX (Marepus, BEIIECTBO,
SHEprus, IBJICHHE, MPOIIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCClleloBaHKe, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUe);

yYHHUBEpcaibHble yueOHbIEe JeHCTBHs (II03HABAaTENbHbIC, KOMMYHUKATUBHBIE, PErYJISITUBHbBIC),
obecnieunBaromue (GpopmMupoBanue (YHKIIMOHATBLHOW TPAMOTHOCTH W COIHAIBHON KOMIICTCHIIUN
00yJaromuxcs;

CIIOCOOHOCTh oOyyaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTHHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEpCaIbHbIC yueOHbIe ACHCTBUS B IO3HABATEIHLHON U COLUATBHON
MIPAKTHKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHUE YHUBEPCAIBHBIMH  y4COHBIMHU
M03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMU.

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHbIMH N03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYeCKNE NeCTBUSA:

CaMOCTOSITENIFHO ~ (pOpPMYyNTUpPOBaTh M aKTYaJIM3UPOBaTh NpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeAeNATh LEeNu JeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTHUIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BAaTh TPH OCBOCHWM 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBIIUICHHS — BBIICIATH
XapaKTepHbIe TPU3HAKH T[OHATHH W  yCTaHAaBIWBAaTh WX  B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIIME OHITUS JIsl OOBSICHEHHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty N3YIaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, CAyKTHBHBIC, TI0 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH U TPOTHBOPEYUS B pPACCMATPUBAEMBIX SIBICHUSIX, (OPMYITUPOBATH BBIBOIBI U
3aKJTFOUYEHHUS,

NPUMEHSTh B TIPOIECCe TO3HAHMS, HCIOJB3YeMble B XHMHU CHMBOJUYECKHE (3HAKOBHIC)
MOJIeJTH, MPeoOpa30oBBIBATh MOJICIBHBIC TPEICTABICHUS — XUMHUYSCKHNA 3HAK (CMMBOJI) JJIEMEHTA,
XuMH4deckast popmysa, ypaBHEHHE XUMHUYECKON PEaKINU — P PEIICHUN Y4eOHBIX MTO3HABATEIbHBIX
U TPAKTHYECKHUX 3a7ad, NPUMEHSTbh Ha3BaHHBIE MOJICIbHBIC TPEICTABICHUS [UIsl BBISBICHUS
XapaKTePHBIX MPU3HAKOB NU3YYaeMBIX BEIIECTB M XUMUYCCKUX PEAKITHIA.

2) 0a30BbIe UCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIUi;

dbopMynupoBaTh €M W 3a/Ja4ydl  UCCIIEOBaHHS, HCIOJIB30BaTh IOCTaBICHHBIE U
CaMOCTOSITEIIEHO C(OPMYITUPOBAHHBIC BOIPOCH B KaUeCTBE WHCTPYMEHTA IMO3HAHUS W OCHOBBI JIJIS
(hOpMUPOBAHUS THUIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHU;

BIQJICTh HABBIKAMH CAMOCTOSITETLHOTO IUTAHUPOBAHMSI U MPOBEICHUS YUCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOMIOJaTh 3a XOJOM IMpOIlecca, CaMOCTOATEIHHO
IPOTHO3MPOBATh €ro pe3yibTar, (opMynupoBaTb OOOOIIEHUS U BBIBOABI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAaHHBIA OTUET O MPOJIEIAHHOU
pabore;

npUOOpeTaTh OIBIT YYCHUUECKONW UCCIIEA0BATENBCKON U IPOEKTHOM AEATENIbHOCTH, IPOSIBIISATh
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB PEIEHHs MPaKTHYECKUX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/I0B TIO3HAHMS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHMKAX MH(POpPMALUU (HaydyHO-IIOMYJIApHAs JUTEeparypa
XMMHUYECKOTO COJEp’KaHMs, CIpaBOuYHble IocoOus, pecypcel VHTepHera), aHanIM3MpPOBATH
UH(POPMALIMIO PA3IMYHBIX BUI0OB U (POPM IPEACTaBICHHS, KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTD
¥ HETIPOTHBOPEYHBOCTH;

dopMynupoBaTh 3ampoChl M INPUMEHATh pa3IMYHble METOAbI INpPH IOMCKE U 0TOOope
UH(pOpMaLnu, HeOOXOAUMOM IS BBIIOJIHEHHsI yUeOHbIX 3a7au ONPEeEHHOIO THIIa;

npuoOpeTaTh OMBIT HCIOIB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANBbHYIO (GOpMY NpeAcTaBieHUs HHPoOpMauuu (CXEMBl,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MpH paboTe ¢ XMMHUYECKON MHPOpMaLneit:
NPUMEHSTh MEXIpeaAMeTHbIe ((prU3nyeckre W MaTeMaTHYeCKHe) 3HAKM W CUMBOJBI, (OPMYIIBI,
ab0peBuaTyphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aaBaTh BOINPOCHI MO CYHIECTBY OOCYKIA€MOW TeMbl B XOJ€ IHajora W/WIH JUCKYCCHH,
BBICKA3bIBaTh ~ HMJI€H, (OPMYIHUPOBATh CBOM  MPEJIOKEHHUS OTHOCUTENBHO  BBIOJHEHHUS
IpeJI0KEHHOH 3a/1a4H;

BBICTYNIaTh C IIPE3CHTAleld pe3yabTaTOB IIO3HABATEIBHOM JEATENIBHOCTH, MOJTY4YEHHBIX
CaMOCTOSITENTFHO WJIM COBMECTHO CO CBEPCTHUKAMHM MPH BBIMOJHEHHH XUMHYECKOTO YKCIIEPUMEHTA,
NPaKTUYECKOH paboTHI MO MCCIIEOBAHUIO CBOWCTB M3YYaeMBIX BEIIECTB, pEAM3alUU Y4eOHOTO
npoekTa U (OpMYIMpPOBaTh BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHBIX HCCIEAOBAaHUN MyTEM
COIJIACOBAHUS MO3ULIUHI B X0/ 00CYKIeHUS U 0OMEHAa MHEHUSIMH.

OsJaieHne YHUBEPCAJIBHBIMH PeryassTUHBHBIMU 1eHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TI03HABATENBHYIO JIEATEIBHOCTS,
ompenenss e€ LEIM U 3ala4yd, KOHTPOJIMPOBATH M IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeJlaraéMblii  aITOPUTM JACUCTBUI NPH BBINOJHEHUM YYEOHBIX M HCCIIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3(PPEeKTUBHBIA CIIOCOO MX pEUIeHHs] C YYETOM IOJYYEHHsS HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

MHNPEAMETHDBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPaXKaloT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O XHMHYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHOI
KapTUHBl MUpa, POJIM XUMHH B TO3HAHUM SBJICHHUN MPUPOABI, B (POPMHPOBAHUHU MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJAMMOW ISl  peHIeHUs
MPaKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBONOJIATAIOUIUE MOHSATUS
(XMMUYECKUIl DJIEMEHT, aToM, »JJeKTPOHHas 000J04YKa aToMa, MOJIEKYyJa, BaJIEHTHOCTbD,



ANIEKTPOOTPHULIATEIIBHOCTh, ~XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHast), MOJib, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YIIIEpOAHBIM CKeneT, PyHKIMOHATbHAS
rpyImna, pagukai, U30MepHsl, U30MEPbl, TOMOJOTUYECKUH Psill, TOMOJIOTH, YIII€BOIOPOAbI, KUCIOPOL
U a30TCOAEPIKAIUE COCINUHEHUS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISIPHBIE
COEJIMHEHMS); TEOPUM U 3aKOHBI (TEOpUsl CTPOEHUs oprannueckux Beuiects A. M. bytieposa, 3akoH
COXPaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3BIK XUMUU; MUPOBO33PEHUYECKHE
3HaHUA, JIe)KAIIUE B OCHOBE IOHMMAHUS INPUYMHHOCTH M CHUCTEMHOCTU XUMHUYECKUX SIBICHHH,
(akTOJIOrMUECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBe, MOJIyYEHUM M OE30IaCHOM HCIIOJIb30BaHUU
BOKHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YeIOBEKa;

c(OPMHPOBAHHOCTh YMEHUN BBISBIIATH XapakTepHbIC MPU3HAKU MOHATUHN, YCTAHABIMBATD MX
B3aMMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOLIME IIOHATUSA IIPU ONMCAaHUM COCTaBa, CTPOCHHS H
IIPEBPALICHUN OPraHU4YECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOIb30BaTh XUMHUYECKYIO CHMBOJMKY JUJII COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIéHHON) (HOpMys OpraHMYECKUX BEIIECTB U
YPaBHEHUI XUMHUYECKMX pEaKLUi, W3rOTaBIMBAaTh MOJAEIN MOJIEKY] OPraHMYECKHUX BEUIECTB MJIS
WUTIOCTPALMK UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOCHNUS;

c(OpMUPOBAHHOCTh YMEHUM YCTaHABJIMBATH MPUHAIEHKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTaBy H CTPOCHHIO K OINpPENeNIEHHOMY KIACCY/TPYyIIe COCTUHEHUN
(YraeBoJopoabl, KMUCIOPOA U a30TCOAEpIKAINE COCAUHEHUS, BHICOKOMOJIEKYIISIpHbIE COEIUHEHMS),
JaBaTb UM Ha3BaHMa 1o cucrtematnueckoil HomeHkinatype (IUPAC), a Takxke NpUBOJUTH
TPUBUAJIbHBIE HAa3BaHUS OTACJIbHBIX OPraHMYECKUX BELIECTB (STWJIEH, IPONMWIEH, AalleTUJIEH,
ITUJICHIJIMKOJIb, TIULIEPHH, (GeHOI, (OpMabACTH I, alleTabICTHI, MypaBbUHAS KUCIIOTA, YKCYyCHAs
KHCJIOTa, OJIEMHOBAs KHCJIOTA, CTEApPUHOBAsl KUCIOTA, IIIIOKO3a, (PPYKTO3a, Kpaxmaj, LEeUII0JI03a,
TJIMITAH);

c(OPMHPOBAHHOCTE YMEHHUS ONPEIENATh BHJbl XMMHUYECKOH CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHMSI MNPHUMEHSTH IIOJOXKEHUS TEOPUU CTPOEHUS OPTraHUYECKUX
BemecTB A. M. ByrtnepoBa ansi oObsCHEHHMs] 3aBUCHUMOCTH CBOWCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHHUE, (PU3HUUECKUE U XUMHUYECKHE
CBOMCTBA TUIMHMYHBIX NPEJCTABUTENEH pPa3IMYHBIX KJIACCOB OpraHMYECKUX BeUIeCTB (METaH, 3TaH,
9THJIEH, MpPONWIEH, aleTuieH, Oyranuen-1,3, merunOyraaueH-1,3, OeH30i1, MeTaHOJN, 3TaHOI,
STUJICHTJIMKOJb, TIUIEPUH, (EHON, aleTalbleru]i, MypaBbHUHas W YKCYCHas KHUCIOTBI, IJIIOKO3a,
Kpaxmajl, LeJUTI0JI03a, aMUHOYKCYCHAasl KHUCIIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKIY
HUMHU YpaBHEHHUSIMH COOTBETCTBYIOLIUX XUMHUYECKHX PEAKIUil C HCIIOJIb30BAHUEM CTPYKTYPHBIX
bopmyu;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb UCTOUYHUKU YIIIEBOJOPOJHOIO ChIpbs (HE(DTH,
IPUPOJHBIN Ta3, yroje), CHOCOOBI UX MEPepadOTKM M MPaKTUYECKOE MPUMEHEHHE MPOIyKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHH NMPOBOAUTH BBHIYMCICHUS M0 XUMUYECKUM YpaBHEHHSM (Macchl,
00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTa PEaKIMH 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB W MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOW 3HAHWW 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCTIOJIB3YEMBIX B XUMHUH MPU MU3YUEHUHU BELIECTB M XMMUYECKHX SBJICHUH (HaOI0eHNE,
U3MEpEHHUe, SKCIEPUMEHT, MOJCIUPOBAHKE), UCIOIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS IS
NPUHATHUSL PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CUTYyallMsIX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;



c(OPMHPOBAHHOCTh yYMEHHUI COOMIOAATh TpaBWiIa MOJb30BAHUA XMMHUYECKOH IMOCYAOH H
7a0opaTOpHBIM 000OpYIOBaHHEM, a TaKXe IMpaBHJia OOpAIIEHUs C BEUIECTBAMHU B COOTBETCTBHH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBaTb U  BBIIOJHATH XHUMHYECKUNH 3KCIIEPUMEHT
(mpeBpallleHus OpraHMYeCKUX BEILECTB P HArpeBaHUM, IOJYyYEHHE ATHIEHA U HU3YyYEHHE €ro
CBOWCTB, KAYECTBEHHBIC PEAKI[MH OPTaHUYECKUX BEIIECTB, JCHATypalys OCIKOB MpH HArpeBaHUH,
I[BETHbIE pPEaKLMU OEJIKOB) B COOTBETCTBHMHU C MPaBUWJIAMHU TEXHUKU OE€30IIaCHOCTU NPHU OOpAILEHUH C
BEIIECTBAMM M JIAOOPAaTOPHBIM  OOOpYJOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOIO
IKCIIEpUMEHTa B (pOpMe 3arncH ypaBHEHUH COOTBETCTBYIOIIMX peaKuili M (POPMYITHPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBAaTh XUMHUUYECKYI0 HH(OpMaiuio,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opManuu, IHTepHeT u 1pyrux);

c(OpPMHPOBAHHOCTh YMEHUI COOIIOAATH MPaBUIIA YKOJIOTHUECKH 1IeTIECO00PA3HOTO MOBEACHUS
B OBITYy M TPYAOBOH JEATEIBHOCTH B LENAX COXPAaHEHHS CBOETO 3[0POBbS M OKpYXKarolen
IIPUPOJHOM Cpelpl, OCO3HABaThb OMACHOCTb BO3ICHCTBHS Ha JXMBBIE OPraHU3MbI OIPEIECIEHHBIX
OpPraHMYECKUX BEIIEeCTB, NMOHUMMas cMmbica nokazarens IIJIK, moscHsATh Ha npumepax crocoObl
YMEHbILIEHUS U PEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsL 00y4aronuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbsI: YMEHUE IPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOAX MO3HAHUS BELIECTB U XUMUUECKUX SBICHUM;

JUIA CIENbIX U CcIabOBUAALIMX OOYyYaroIIMXCs: YMEHHE MCIIOJIb30BaTh PEIbePHO-TOUECUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anvcu XuMudeckux Gopmy.

11 KUIIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «OO01ast 1 HeopraHuuecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XUMHYECKOM COCTaBIIAIONICH €CTeCTBEHHO-HAyYHOMH
KapTHUHBl MHpa, POJIM XUMHHM B TO3HAHUM SIBJICHUW NPUPOABI, B (POPMHPOBAHUH MBILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIPaMOTHOCTH, HEOOXOOUMOW Il  pelleHus
NPaKTUYECKUX 3aJad M HKOJOTMYECKM OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBbIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CUCTEMOM XMMHWYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIArAIOIIUE MOHATHUS
(XMIMHUYECKHUIl 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIC OPOUTAII aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHBIN 00BEM, BaIEHTHOCTD, 3JIEKTPOOTPULIATENIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
CBsI3b (KOBaJICHTHAas, MOHHAs, MeTaJUIn4yecKas, BOJOPOAHAs), KpUCTANIMYecKas peléTka, TUIIbI
XUMUYECKUX PEAKLHUH, PaCTBOP, IEKTPOJUTHI, HEIJIEKTPOJIUTHI, MIEKTPOIUTHIECKAs JUCCOLUALNS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM peakliii, XMMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpUsl HIEKTPOJIMTHYECKON aucconmanuu, nepuonudeckuit 3akoH [I. WM. Menneneesa,
3aKOH COXPaHEHUs MACChl BEILIECTB, 3a4KOH COXPAHEHUs U INPEBPALICHUSA DHEPIUU NPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JIeKalIHe
B OCHOBE IOHHMMAaHHSA NPUUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKHUX SBJICHUH, (haKTOIOTHMYECKHe
CBEIGHUS O CBOICTBax, CoOCTaBe, INOJIYYEHHH M OE30MaCHOM HCHOJIb30BAHUU BAXKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHMH BBIABIISATH XapaKTepHbIE NMPU3HAKKU MOHATUHN, yCTaHABIMBATh UX
B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMMCAHUU HEOPTaHWYECKHUX BEIECTB
U UX NPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOIB30BaTh XWMHUYECKYIO CHMBOJMKY JUISI COCTaBJICHUS
(dbopMyJ1 BelIeCTB U YpaBHEHUI XMMHUECKUX peaklnii, cuctemarnyeckyro HoMmeHknatypy (IUPAC) u



TPUBUAJIBHBIE HA3BaHUS OTACIBHBIX HEOPraHUYECKUX BELIECTB (yrapHbIil Tra3, YIJIEKHCIBIM Tas,
aMMuaK, raii€Hasi U3BECTh, Heral€Has U3BeCTb, IUTHEBAS COJA, IUPUT U JPYTHE);

c(OPMHUPOBAHHOCTE YMEHHMH OIpPEeNATh BAJCHTHOCTh M CTENEHb OKUCIEHHS XMMHUYECKHX
JJIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBaJICHTHas, MOHHas,
METAJIJIMYECKasl, BOAOPOJHAs) B COCAUHEHMSIX, THUI KpPUCTAJUNIMYECKOW PEIIETKM KOHKPETHOIO
BellecTBa (ATOMHAsA, MOJIEKYJISIpHAs, HWOHHAs, METAJUIMYEcKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHaBJIMBATh MPUHAIJICKHOCTh HEOPIraHWYECKUX BEIIECTB I10
UX COCTaBYy K OIPEICIEHHOMY KJIAacCy/TpyNIe COCAMHEHUH (TPOCThIe BELIECTBA — METAIIBI U
HEMETaJLJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbICI neproanyeckoro 3akona J[. M. Menneneesa
U JIEMOHCTPUPOBATh €0 CUCTEMAaTU3UPYIOLTYI0, OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKLINY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX
anemeHToB 1—4 mepuonoB Ilepuonuueckoi cuctembl xumuueckux anemeHToB [[. M. Menneneena,
UCIIOJNB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPreTHUSCKUE YPOBHUY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMMYECKHX 3JIEMEHTOB M HMX COCJUHEHUH 10 NepuojaaMm U
rpynmnaMm [lepuoandeckoil cucremsl XuMudeckux 1eMeHToB /. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMMCHIBATh) O0IME XMMHYECKHUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPHkKAATh CYIIECTBOBAHUE T€HETUUECKON CBA3U
MEXy HEOPraHWYECKMMHM BEIECTBAMU C IOMOIIbI YPAaBHEHHH COOTBETCTBYIOUIMX XUMHMUYECKHX
peakui;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMHUYECKHE pEaKUUU IO pa3IMYHbIM
IpU3HAKaM (YUCIly M COCTAaBY PEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(P(EeKTy peakluuu, U3MEHEHUIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YIaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBIJIATh YPABHEHUS pEaKLUi Pa3IUYHBbIX TUIOB, IMOJHbBIE U
COKpalEHHbIE YPAaBHEHMsI pEaKIMi HOHHOTO OOMEHAa, YUWThIBas YCIOBUS, NPHU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH pEaKLUH, MOATBEPIKIAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHUX BEILECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJ/IHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI pacKpblBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii TOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakiuu OT
Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOI0 pPaBHOBECHUS B 3aBUCUMOCTH OT BHEUIHETO
BozaeiicTBus (nmpuHuun Jle Illarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTb XUMHUECKHE MPOLECCHI, JeXkKallue B OCHOBE
IOPOMBIIIJICHHOTO IOJy4YeHUsT CEepHOW KHUCIIOTHI, aMMMaka, a TaKke CQOPMHUPOBAHHOCTb
Ipe/CTaBlIeHU 00 O0OIMX HAy4YHBIX MPHUHIMIAX W SKOJOTHYECKHX MpoOIeMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOANUTH BBHIUMCIIEHUS C UCIOIB30BAHUEM MOHATHUS «MacCOBas
JI0JIs1 BEIIECTBAa B PacTBOpE», OOBEMHBIX OTHOUICHWH Ta3oB MPU XUMHUECKUX PEAKIHUAX, MacChl
BelIecTBa WM 00bEMa Ia30B M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOro 3P¢eKra peakui Ha OCHOBE 3aKOHOB COXPaHEHUS
Macchl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh yYMEHHUI COOMIOAAaTh MpaBUia IMOJB30BAaHUS XHUMHUYECKOH MOCYIOH |
1abopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE TpaBuiIa OOpaIIeHHsS C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBATb W  BBIIOJHATH XWMHUYECKUH OKCIIEPUMEHT
(pa3nokeHue MEepOKCHIa BOJOPOJA B MPUCYTCTBUU KaTalaM3aTopa, ONpeNeIeHUe Cpeabl PacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAIBHOIO MHAMWKATOPA, BIMSHHE Pa3IHYHbIX (PaKTOPOB Ha CKOPOCTH
XUMHYECKON peaklMy, peakllMd MOHHOTO OOMEeHa, KaueCTBEHHbIEC peaKIMH Ha CyibdaT-, kKapOoHaT-
U XJOpUI-aHWOHBI, Ha KAaTHOH aMMOHMs, pEIIEHHWE OHKCIEPUMEHTAJIbHBIX 3a7ad IO TeMaM
«Metambl» u «Hemeramnasl») B COOTBETCTBHM C TMpaBHJIAMH TEXHUKH O€30MACHOCTH TIpU
oOpallleHuH C BellecTBaMH M JIa0OpaTOPHBIM OOOPYJOBaHHEM, TMPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO OJKCIepUMeHTa B (¢GopMe 3alluCu YypaBHEHUIl COOTBETCTBYIOUIMX pEaKIUuil Hu
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBAaTh XWMHUYECKYI0 HH(OpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaluu, IHTepHEeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOTIOAATH MTPaBUIIa HYKOJIOIMYECKHU 1EIeCO00Pa3HOr0 MOBEACHHUS
B OBITY M TPYAOBOH JEATEIBHOCTH B LENIAX COXPAaHEHHS CBOETO 3[0POBbS M OKpYXKarolien
IIPUPOJHOM Cpenbl, OCO3HABATh OIACHOCTb BO3JEHCTBHMS HA JKUBBIE OpPraHU3MbI OIPEACIIEHHBIX
BellecTB, MoHUMas cmbica nokaszarens IIJIK, moscHaTe Ha mpumepax crnocoObl YMEHBIICHUS WU
MpEe0TBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsL 00y4aronuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbsI: YMEHUE IPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYIIHBIX METO/1aX IO3HAHHUSI BELIECTB U XUMUYECKHUX SBJICHUII;

JUISL CJICTIBIX M CJa0OBHAAIIMX OOYYAIOLIUXCS: YMEHHE HCIIONb30BaTh PEIbeHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins mis 3anucu xumudeckux GopMyi.



4. TEMATUYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Bcero

KoaudecTBO 9acoB

Kontpo [TpakTuuec
JIbHBIE KHe paOdoThI
paboThI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcbl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH

IIpenmer oprannyeckoit xumuu. Teopus

https://academycontent. apkpro.ru/lesson/a9f3d191-

11 CTPOEHMS OPTraHUYECKUX COEIMHEHUN A. 3 Sele-4624-ac02-6fb16fadof6a
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
21 n - 9 https://academycontent. apkpro.ru/lesson/258ddc06-
| PEACIIBHPIC YIICBOAOPOIRL — ATKAHH ec23-473¢c-h3d7-ed82fcaddd02
59 HenpenenbHbie yrieBoaopo/ibl: aJKeHblI, 6 1 https://academycontent. apkpro.ru/lesson/4038171e-
' alIKaJuCHBI, aJIKUHEI 4158-4bd1-ae98-18dc1cfh9399
53 A 9 https://academycontent. apkpro.ru/lesson/d86d7d00-
' POMATHHCCIHE YIIICBONOPOAH d5b4-491d-aded-c3ddal9feefs
II
2.4 PHPOZIIC HCTORHHIG YTTCBONOPOAIOR 1 3 1 https://lesson.edu.ru/04/10
uX nepepadoTka
Hroro no paszneny 13
Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue coeTuHEeHUs
https://academycontent.
apkpro.ru/lesson/5439¢18b7440- 4b6f-bf84-
3.1 . D 3
Crinprst. berion C04fad71694f
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1 https://academycontent. apkpro.ru/lesson/8664b319-

CrnoxHble 3¢pupbl

Oba3-4945-b076-cb7ae5858b90



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

https://academycontent.

3.3 YrieBosl 3 1 apkpro.ru/lesson/709ce43adeb6- 4281-963b-
01d2e212d4d0
Hroro no pazneny 13
Pa3znen 4. A3oTconeprxkamye OpraHudecKkue coe{uHeHust
https://academycontent. apkpro.ru/lesson/0c608a59-
41 A A .b 3
MIHPL ANIHORHETOTRT. BETHH 4c69-4481-830€-9205f201b73e

Hroro mo pazmeny 3

Pa3pen S. BeicokoMoJieKyIsIpHbIE COCAUHEHUSA
51 [Tnactmaccel. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10

Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 34 2 2

[MPOT'PAMME
11 KIIACC

KosanuecTBo yacos
No 1i/n HaumenoBanue pa3aejioB H TeM Kontpo  Ilpaktmue  JJIEKTPOHHBIE (LH(pPOBLIE)
) NMPOrpaMmblI Bcero  abuble cKHe o0pa3oBaTe/bHbIC PeCypPChl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepnoanueckuii 3aK0H
1.1 u [lepuoanueckas cucTeMa XUMHYECKHIX 3 https://lesson.edu.ru/04/10
snemenToB /I. 1. Menaeneena
.M

1.2 Crpoerite pemectea. Muoroobpasie 4 https://lesson.edu.ru/04/10

BE€IICCTB



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

1.3 XUMHYECKUE PeaKIuu 6 1 1 https://lesson.edu.ru/04/10
Hroro 1o pasueny 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannuyeckasi XumMusi

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

2.2 Hemeramisl 1 https://lesson.edu.ru/04/10

53 CBs13b HCOPTAaHUYECKUX H OPTAaHHUYECKHUX 5 https://lesson.edu.ru/04/10

BEIIECTB
Hrtoro o pazaeny 17 https://lesson.edu.ru/04/10
Pasznea 3. Xumusd o :Ku3HbL

3.1 XuUMU U )KU3Hb 4 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
ITPOTPAMME

5. MOYPOYHOE IIVIAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acoB

Ne Kontpo DJIeKTPOHHBIE N (ppoBbIe 00pa3oBaTEIbHbIC

Tema ypoka p
n/n yp Bcero JIbHbIE Mpakrie PeECypChbl

00THI clane
pa padoTsI
IIpenmeT oprannueckoil XuMuH, eé https://academycontent.
1 el P ’ 1 apkpro.ru/lesson/a9f3d191- 5ele-4e24-ac02-

BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

efb16fa49f6a



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://academycontent/

Teopus ctpoeHust OpraHMYEeCKUX

https://academycontent.

2 coeaunenuii A. M. BytiepoBa, ¢€ OCHOBHBIE apkpro.ru/lesson/c935a58cab0e- 4¢59-9dcf-
IOJIOKCHHMSI 20517ae4b52e
[Ipeacrasnenue o KﬂaccnI:iI)HKaunn https://academycontent.
3 OPTAIHECcians BEMeCTn. HoMeHiatypa apkpro.ru/lesson/726ee099- e1a9-410f-b8be-
(cuctemaTnveckas) ¥ TPUBHAIbHBIC HA3BAHHS bach589aeadl
OpPraHMYEeCKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOEHHE, https://academycontent.
4 FoMoOrHECKit Pt apkpro.ru/lesson/258ddc06- ec23-473c-b3d7-
ed82fcaddd02
Meras 1 ran — mpocreiimme https://academycontent.
5 HpeICTABHTE N ATKAHOB apkpro.ru/lesson/258ddc06- ec23-473c-b3d7-
ed82fcaddd02
https://academycontent.
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA apkpro.ru/lesson/4038171e- 4158-4bd1-ae98-
18dc1cfh9399
7 TIIEH i NPOMIICH — MpocTeiie https://lesson.edu.ru/04/10
MPEICTABUTENN aJTKEHOB
IMpakTuueckas pabora Ne 1. «ITonyuenue https://academycontent,
8 YTHIICHA 1 M3YHEHHE €r0 CROHCTE apkpro.ru/lesson/53cd2379- 2a45-43b1-9f67-
7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u
9 metminOyranuen-1,3. [lonyuenne https://lesson.edu.ru/04/10
CHHTETHYECKOTO KaydyKa M PE3HHBI
AJIKUHBI: COCTaB U 0OCOOCHHOCTH CTPOCHHS,
10 TOMOJIOTHYECKUUN Psifl. ATIETHIICH — https://lesson.edu.ru/04/10
MPOCTEHIITHIA TIPEICTABUTENh ATKHHOB
1 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM https://academycontent.apkpro.ru/lesson/7dada027

peakuuu

- 8448-418f-b416-fbaledd4ab6d


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

ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH

https://academycontent.

12 apetion apkpro.ru/lesson/d86d7d00- d5b4-491d-aded-
c3ddal9feefs
13 Peteriecicas CBsh YIIeBOIOPOLOE, https://lesson.edu.ru/04/10
MMpUHAJIC)KAIUX K PA3JIMYHBIM KJIacCaM
[IpupoHbIe UCTOYHUKH YTIIEBOIOPOJIOB:
14 NPUPOJIHBIN ra3 v NOMYTHBIC HEPTAHBIC ra3bl, https://lesson.edu.ru/04/10
He(PTh U IPOAYKTHI €€ epepadoTKu
HpI/IpOI[HBIe HCTOYHHUKHU YTIICBOAOPOAOB:
15 MPUPOHBIA ra3 v MOMyTHBIC HeTAHBIC ra3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ nepepaboTKu
16 Kourponbias pabora no pasaery https://lesson.edu.ru/04/10
«YTHEBOJIOPOIBI»
[IpenenbHbIe OMHOATOMHBIE CIIUPTHI: https://academycontent,
17 MeTaton 9o, BOTOpOHAs CB3E apkpro.ru/lesson/5439c¢18b- 7440-4b6f-bf84-
c04fad71694f
MHoroatoMHEbIE CIIMPTHBI: OTUJICHTJIMKOJIb U httDSZ//academVCOHtent.
18 — apkpro.ru/lesson/461aa9c8- cOef-4827-a8e5-
d12a0bedc826
@DeHoJI: CTpPOEHUE MOJIEKYJIIbI, (PU3NYECKHE U nttps://academycontent
19 CHMIecKHe CROCTRA HpHM’eHeHHe apkpro.ru/lesson/649883hb8- 7c5f-4f16-896e-
’ 10a2278b08f1
Anpaerunsl: GopManbIaeTy I U alleTalbIeT I https://academycontent.
20 Aneron apkpro.ru/lesson/8664b319- 0ba3-4945-b076-
cb7ae5858h90
https://academycontent.
21 OHOOCHOBHBIE TIPEICIbHBIE KAPOOHOBBIE apkpro.ru/lesson/b4feaa04- 3438-4b57-a3ec-

KHCJIOTBI: MypaBbUHAA U YKCYCHas

ba0f9fe63c0d


https://academycontent/
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://academycontent/
https://academycontent/
https://academycontent/
https://academycontent/
https://academycontent/

[IpakTrueckas padota Ne 2. «CBoiicTBa

https://academyconhttps://academycontent.

apkpro.ru/lesson/9834d408- 386d-444a-8de3-

22 pacTBOpa YKCYCHOM KHCIIOTBI» 7efba8b98cdbtent. apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
23 CreaprHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK https:/lesson.edu.ru/04/10
MPEICTABUTEIN BBICIIHX KAPOOHOBBIX KHUCIIOT
24 Mbira i comn BHCHmf KapOOHOBbIX https://lesson.edu.ru/04/10
KHCJIOT, MX MOIOIIICE JAEHCTBHE
CrnoxHble 3(UPHI KaK MPOU3BOIHBIE https://academycontent.
25 KapOOHOBBIX KUCIIOT. 'UAPOJIH3 CIIOKHBIX apkpro.ru/lesson/71ac43f2- a0d4-4945-a0eb-
3bupoB 1e59cd5f4dof
SKHPBL: THADOIWS, TIpUMEHEHIE https://academycontent.
26 BHOnOrMtecKas p;m, KHPOB ’ apkpro.ru/lesson/71ac43f2- a0d4-4945-a0eb-
1e59cd5f4dof
VYTeBoibl: COCTaB, KiIaCCH(UKAIHSL. https://academycontent.
27 Baxknetinime npecTaBUTENN: TIHOKO3a, apkpro.ru/lesson/709ce43adeb6- 4281-963b-
¢bpykTo3a, caxaposa 01d2e212d4d0
28 Kpaxmar it 1enTionosa kak mprposbie https://lesson.edu.ru/04/10
OJTMMEPBI
KontponbHast paboTa 1o pasaeny
29 «Kucnopozacoaepxariyue opraHu4ecKue https://lesson.edu.ru/04/10
COCTUHEHUS»
https://academycontent.
30 AMUHBI: METUJIAMUH U aHUJIHH apkpro.ru/lesson/0c608a59- 4c69-4481-839%e-
9205f201b73e
AMMHOKHCIIOTHI KaK aM(pOTEPHBIE https://academycontent,
apkpro.ru/lesson/c2f2f3d7- 43d1-4873-ace0-
31 OpraHWYECKUE COCTUHEHUS, HX

OHOJIOrHMYECKOE 3HAUCHHE. IlenTunp

78eca6009628


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

Bt Kak mpHpOTHELe https://academycontent.
32 1 apkpro.ru/lesson/c2f2f3d7- 43d1-4873-ace0-
BBICOKOMOJICKYJISIPHBIE COCTMHEHUSI 286ca6009628
33 OCHOBIHbIE MOHSTHS XHMHIL . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUI
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTHHCHHIA. 1 https://lesson.edu.ru/04/10
[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 2 9
[TPOI'PAMME
11 KJIACC
KoanuyecTBO Yyacon 3J16KTp0HHI)Ie
Ne Tema ypoka Kontpo Tpaktu uudposbie
n/n Bcero = JbHBIE o0pa3zoBaTeabHbIE
YecKHe
padoThI paGoTs! pecypchbl
. https://lesson.edu.ru/0
1 XUMUYeCcKu# dN1eMeHT. ATOM. DIEeKTpOHHAs KOH(PUTYpAIIHs aTOMOB 1 4/10
5 [Tepuonnueckuii 3akoH u [leproanueckas cCUCTEMa XUMUYECKHUX 3JIEMEHTOB 1
J1. 1. MenneneeBa, ux CBsA3b C COBPEMEHHON TEOPUEU CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUECKHUX JIEMEHTOB U MX
3 COEIMHEHMI MO IrpynnaM U nepuoaM. 3HaueHUe NepUuoJuIeCcKOro 3aKoHa U 1
CUCTEMBI XUMHUYECKHUX 31emMeHToB J[.M1. MeHeneeBa B pa3BUTHUN HAYKH
4 Crpoenue BeniecTBa. XUMHUYECKAs CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1
o0pa3oBaHMs KOBAJIGHTHOU CBs3U. BomopoaHas cBs3b
BanentHocts. DnekrpoorpuniareabHOCTh. CTeneHb oKucaeHus. Bemectsa
5 MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS 1



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

IlonsTue o AUCIICPCHBIX CUCTEMAX. HctunHBIC N KOJIJIOUJHBIC PACTBOPHLI.

0 MaccoBas 10114 BelllecTBa B pacTBOpe

y Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX COCTMHEHUH.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILIECTB, PA3TUYHBIX KJIACCOB
Kiaccudukanus XuMruIecKux peakiyii B HEOPraHUIECKON M OPraHNIeCKOM

8 XUMHUU. 3aKOH COXPAHEHUS] MAcChl BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YIHEPTUU TPU XUMHUECKUX PEAKIIHUIX

9 Ckopoctb peakiuu. O6paTuMble peakuu. XUMHYECKOEe paBHOBECHE

10 [TpakTuyeckas padora Ne 1. «BnusiHre pa3nuvHbIX (GaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»
Dnektponutrueckas auccounanus. [lonstue o BogOpoIHOM MoOKa3aTene

11 (pH) pactBopa. Peakiiuu nonHoro ooMeHa. I ' miposin3 opraHu4ecKux u
HEOPraHUYECKHUX BEILECTB

12 OKuCANTEeNbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loHsTHe 00 3ekTponuse
pacIuiaBoB U paCTBOPOB COJIEH

13 Kontponbnas padota mo pazaeny «TeopeTnieckne 0CHOBBI XUMHUN»
Mertamisl, ux nonoxenue B [lepnoanueckoil cucreMe XUMUYECKHUX

14 anemenToB /. 1. MenzeneeBa u 0coOEHHOCTH cTpoeHus: aToMOB. O01ue
(u3nyeckre cBOCTBa METANIOB

15 CmiaBbl METaLIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHU METAIIIOB

16 XUMHYECKHE CBOMCTBA BAKHEUIITUX METAILIOB (HATPUM, KAJIUM, KaJIbIIUH,
Mar"ui, aTtoMUHHUI) U UX COeTMHEHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEIUHEHHI

18 XuMHYECKHE CBOMCTBA IIMHKA, XKeJle3a U X COSAUHEHUU

19 [TpakTuueckas pabota Ne 2. "Penienne sKCcriepuMeHTaIbHBIX 33/1a4 IO TEME
«Mertamns»"

20 Hewmeramnbl, ux nonoxenue B [leprnoanueckoi cucteMe XuMUYECKUX

anemeHToB /. 1. MeHaeneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB




duznyeckue CBOWCTBAa HEMETAUIOB. AJIJIOTPOINUS HEMETAIIOB (Ha IpUMepe

21 1
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

22 XUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPhI U UX COSAMHEHUMN 1

23 XHUMHYECKHE CBOMCTBA a30Ta, (ochopa U UX COCTUHCHHUM 1

24 XUMHYECKHE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIMHEHUM 1

25 [IpuMeHeHne BaXKHEUIINX HEMETAUIOB U UX COCTMHCHUMA 1
O06o01IeHre U crucTeMaTu3anus 3HaHui 1o TeMe «HemeTtams.

26 BrruncneHus mo ypaBHEHUSIM XUMHYECKUAX PEAKIUKA U TEPMOXUMUICCKUE 1
pacyEThI

27 KonTponbhas padora no temam «Metamib» u «Hemeramib 1

98 [TpakTuueckas paborta Ne 3. «Pemienue sKCriepuMeHTaIbHbBIX 33/1a4 110 TeMe 1
"Hemerannsl"»

29 Heoprannueckue u opranndeckue Kuciaotel. Heopranmdeckue u 1
OpPraHUYECKUE OCHOBAHUS

30 AmMdoTepHbIe HeopraHM4eCcKHe U OpraHnyeckre coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUICCKUX BEIIECTB

31 Ponp xumun B o0ecrieueHu 9KOJIOTHIECKON, DHEPTETUYECKOM U MTUIIEBON 1
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBI

39 [IpencraBierust 00 OOIMNX HAYYHBIX MMPUHIIAITAX TPOMBIITUICHHOTO 1
MOJTYYCHUST BAKHEHIIINX BEIIESCTB

33 YenoBek B MUPE BEIIECTB U MaTEPHATIOB

34 XuMUs ¥ 370pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




6. YYHEBHO-METOJANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus 10 / T'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A., AKiioHepHoe 0011ecTBO
«3marennbctBO «lIpocBemenune»

* Xumust 10 O.C.I'abpuensta Mocksa "JIpoda”

* Xummst 11 O.C.I'abpuensa Mocksa "Jpoda"

METOAUYECKHUE MATEPUAJIBI IJIS YYUTEJIA

* I'abpuensn, O. C. Meronnueckoe nocooue Xumus 10 kinace

* T'abpuensn, O. C. Meroaudeckoe nmocodbue Xumus 11 kimace

* Xumust (6a30BbIi ypoBeHb). Peanu3arust 00pa3oBaHus: METOIMYECKOE TOCOOHE ISt yUuTes /
Kasepuna A. A., ITuuyruna I'.B.; nox pexa.l'. B. [Inuyrunoii. M. : ®I'BHY «MHcTUTYyT cTpareruu
pasButus oopazoBanusi PAOy», 2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf
https://edsoo.ru/rabochie-programmy/
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