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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yrolnx OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMbl, 1 OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccutickoit ®eaepannu Ha nepuof 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICTICHUIO O0IIEH CTpaTeTuu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYUYAIONIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHble nmojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, cofepKaHus, pe3yIbTaTOB 00yUeHHUs U TPpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTH LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOULICHHS K CBOEMY 3/I0pOBBIO U MPHUPOTHOHN Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOy4alOIIMXCS Ha YPOBHE CpeaHero oOIiero
o0pa3oBaHMs CpeACTBAMU yUEOHOIo mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe IO XUMHH C Y4E€TOM Crenu(uKd HayKd XUMHH, €€ 3HA4eHUs B
MO3HAHUU MPUPOIBI U B MaTEpUANbHOM KM3HM OOILIECTBa, a TakXke C YY4ETOM OOIIMX Lenel U
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy»KaroIeM MUpPEe KaK O €IUHCTBE MPUPOJIBI U YelIOBEKa, KOTOpoe (POPMUPYETCsT B XUMHUHU HA
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHEM YCICIIHOTO TPyAa W KH3HH KaKIOTO
yieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TJI00albHBIX MpoOJieM YCTOHYMBOTO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTOTHIECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUS1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYyMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HAaHUH U3 001Ie XUMUH) U OpraHnYecKoi Xumun. opMHUpOBaHKE JAHHOMN CHCTEMBbI 3HAHUH MTPH
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsi BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO01iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHUIO
y4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHMH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAX MAIOTCA B Pa3sBUTHH — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU MOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0LIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEUIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIiOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHS» OOYYaIOUIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKLMX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAAHONM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT TOHUMaHUIO
B3aMMOCBS3M XMMHHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ poyib B IIO3HABAaTEIbHOH U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpPYECTBA B 00JIACTU TEOPUHM U MPAKTUUYECKUX MPUIOKEHUN XMMHUH, IOMOTAIOT BBIYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIEN0BATENbCKUX 3a7ad. B nenoMm coxepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUHMH MEXITy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nutane pemenus 3a1a4 BOCIUTaHMS, pa3BUTHS U COLMAIM3ALNN 00yYaIOINXCs IPUHSATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABl K OIPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMera
peaycMaTpuBalOT (OPMHUPOBAHNE YHUBEPCAIbHBIX Y4EOHBIX IeHCTBHH, uMMeroImux 0a3zoBoe
3HA4YEeHUE Ui pa3IM4YHbIX BHUAOB [JEATEIBHOCTH: pELICHUs MpoOsieM, IOUCKA, aHauu3a Hu
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CPEAHETr0 00I1Iero oopa3oBaHus, P ONPEICICHUN COACPKATENLHON XapaKTePUCTUKU
Hened HM3y4deHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TpPAJULMOHHO
npu3Haércss (HOpMUpPOBAHHE OCHOB XHMMHUYECKOM HAyKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO Leseld U3ydyeHUs
IIpeIMETA SIBJISIETCS BIIOJIHE OIPABIaHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIE TOHSITHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE WU
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOACHUWEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpalleHus C BEeLeCTBaMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4YeHUs] IpeIMeTa B
rporpamMme 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU ITPHUOPUTETAMU B
cucreMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIEH CTENeHN
OTJa€TCs MPEANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUYeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 He HaOOpoOM
3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOI'O
MOJIyYEHUS 3HAHUM ¥ IPUMEHEHHS UX B PEATbHOU JKU3HU JIJISL PEIICHHS PAKTHYECKUX 3a/1a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus o0y4Jaronmuxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCs MUPa, POPMUPOBAHUE
MHTEJJIEKTyalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa3oBaHHIO, COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMSIX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JIJISl PA3IMUYHbBIX BUJOB JESATENHOCTH: PEIIEHUs Mpodiiem,
MOWCKA, aHanmu3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BA)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIHMSHIS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpraHU3M Y€eJIOBEKA U MIPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JJIsl TOMCKa M aHaliu3a yueOHOM U Hay4YHO-TIOMYJISPHOW HH(OPMALIUA XUMHUYECKOTO
COZIepKaAHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEUICHHH TJ00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECYypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC M CBOEMY 3JI0POBBIO, a TAKXKE MIPHUOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYUYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalIUX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61ee yucio 4acoB, OTBEAEHHBIX U U3YUYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
nu3oMepust. XuMUYecKas CBSI3b B OpraHMUECKUX COCUHEHUSX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBienue o KaccupUKAIMKA OPraHUIEeCKUX BeecTB. HoMeHKIIaTypa OpraHn4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBUAIbHbIE Ha3BaHUS BaKHEHIINX ITPEeICTaBUTENEH KIIAaCCOB
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB NPU HarpeBaHUHM (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEeCTaBUTEIN ATKaHOB: (U3NYECKHe U XUMUYECKUE CBOMCTBA (peaKI[K 3aMeILeHHsI K TOPEHUs]),
HaXO0XJIEHNE B IPUPOJIE, TOITYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTeHIIne
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TpUMEHeHue. Tonyon: cocmas, cmpoenuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOTyUeHUue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmomyTHbE HE(TAHbBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MPOIyKTHI €ro NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, kojutekuuu «HedTs» u «Yroms», MoaenpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MI0Jy4Y€HHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciaopoacoaep:xaiue opranndecKkue coeMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STUJICHIJIUKOJIA.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKHe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
II0JIy4YE€HUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIoIIee TIEUCTBHE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YTIAEBOAOB (MOHO-, 1U- U Mojucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucnenue aMMuauHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, MPHUMEHEHHE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUcieHHe 3TaHoia okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumopelctBue rmuepuHa c rugpokcugom menu(Il)), ampaerunoB (oxkucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcunom meau(Il), B3aumoaeiicTBie Kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIIUN).

A3oTcozeprkanie OpraHn4ecKie COCINHEHUS.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHUuyecKre coeqUHEeHUs. PU3NUECKne U XUMUYECKUe
CBOICTBA aMHUHOKHUCIOT (Ha IpuUMepe MMIMHA). buojormdeckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUYECKUI1 YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEHHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTaNy, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpUOAUYECKOTO 3akoHAa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHUX
snemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 Tpynnam u nepuojam. 3HaueHue MNepruoIUUECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MOJIEKyJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAICKAIIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJiele KPUCTAJUIMUECKUX pemeéToK, HaOMIoeHHe | ONHUCAaHWE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3joKeHHE NEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OTIpeJIeJIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOBeIeHUE MPAaKTHUECKON paboThl «BrusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XUMHUECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yrJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoit cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWMILMX METAJUIOB (HATpPUM, KaJdid, KajdblM{, MAarHUu,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cmocoOs! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUY€HUS BEUIECTB U MX MPEBPALICHUN: HU3yUEHUE
KOJUTEKIIUU «MeTaslibl U CIUTaBbD», 00pa3lioB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTATBHBIX 3a/1a4,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHoCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 0OIUX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3yuyeHUH OO0IEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK U NOHSTHUH, ABISAIOIIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O
LUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusnka: Marepus, JHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, U30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

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

TexHOIOrHsl: XUMHUYECKASI IPOMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTcpHrajioB, CEIbCKOXO3S1CTBEHHOE IMponu3BOACTBO, MNUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuaioB, OJICKTPOHHAsA IMPOMBIIIIICHHOCTD,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOIT'PAMMEBLI 110 XMMHWM HA BA30BOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOSHHUS OOYYaIOIIMMHUCS TPOrpaMM CPETHETO OOIIero o0pa3oBaHUS
(IMYHOCTHBIM, METANpPEIMETHBIM U MpeIMETHbIM). HayuyHO-MeToanyeckol OCHOBOM AJisi pa3padOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
POTpaMM CPEHEro 00IIero 00pa30BaHus SIBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MTOIXO.

B COOTBETCTBUM C CHCTEMHO-ACATEIBHOCTHBIM MOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMHs» Ha
YPOBHE CpeHero o01Iero 00pa3oBaHus BbIACICHBI CICIYIOIINE COCTABIISIONINE:

0CO3HaHWE OOYYAIOIIMMHUCS POCCUHCKOW TPaXKIaHCKONH HMICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTCILHOCTH H
CaMOOIIPE/ICIICHHIO;

HAJIMYME MOTUBAIMH K 00yUCHHIO;

IeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUH JIMYHOCTA HA OCHOBE KJIFOUEBBIX IICHHOCTEH U UCTOPHUYUCCKUX TPAIUIHKA 0a30BOU
HAayYKH XUMHU,

TOTOBHOCTh M CIIOCOOHOCTH 06yqalonmxcs{ PYKOBOACTBOBATLCA B cBOEH ACATCIBHOCTH HCHHOCTHO-CMBICIIOBBIMHU YCTaHOBKAaMH,
NPUCYIITUMH IEJIOCTHON CUCTEME XUMUYECKOTO 00pa30BaHuUS;

HAJIMYHME TIPABOCO3HAHUS SKOJIOTUYECKOH KYJIbTYPhI U CIIOCOOHOCTH CTAaBUThH LIEJIM U CTPOUTH KU3HCHHBIC TITAHBI.

JIngHoCTHEBIE pPE3YJIbTAaTbl OCBOCHUA MPEAMCETA «XUMU» JOCTUTAKOTCA B C€AUHCTBC y‘-I€6HOI\/'I U BOCIHUTATEILHOU ACATCIIBHOCTH B
COOTBETCTBUH C TYMAaHUCTHYCCKUMH, CONUOKYJIbTYPHBIMH, NYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMH U HACATIaMU pOCCHfICKOl"O rpax1aHCKoro
o0riecTBa, MPUHATHIMA B OOIECTBE HOPMAMU W TPaBUJIIAMHU TIOBEJCHHS, CIIOCOOCTBYIONIMMHU MPOIECCAaM CaMOIIO3HAHUS, CaMOPa3BUTHS H
HPaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH OOYYAOIITHXCSI.

JIndHOCTHBIE pPE3yJbTaThl OCBOEHUS MpenMeTa «XHUMHUsS» OTpakaroT CPOPMHUPOBAHHOCTH OMNbITA MO3HABATENbHOM M MPaKTUYECKOU
NCATCIIBHOCTHU O6y‘—IaIOH_[I/IXC$I 1o p€ain3anuu IMpuHATHIX B O6HICCTB€ HeHHOCTeI\/'I, B TOM YHCJIC B 4HAaCTH.:

1) rpaxaaHCKOr0 BOCIMTAHMS:

0CO3HAHMsI 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB ¥ 003aHHOCTEH, yBaOKEHHSI K 3aKOHY U TIPABOTIOPSIKY;

MNpEaACTaBJIICHUA O COLMUAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOLIIEHUN B KOJIJIEKTHUBE,

TOTOBHOCTHU K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTU IIPU CO3JaHUU y‘-Ie6HBIX IMPOCKTOB, pCUHICHUHN y‘-Ie6HBIX U IIO3HaBAaTCJIbHBIX 3aaa4,
BBITTIOJTHCHUHU XUMHUUYCCKHX OKCIICPUMCHTOB;,

CHOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI JPYTHX NPH aHAJIU3€ Pa3jIMYHBbIX BUIOB Y4eOHOU
NeSITeTTbHOCTH,



2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOT'O OTHOILLEHUS K ICTOPUYECKOMY U HAyYHOMY HacJI€UI0 OT€YECTBEHHON XUMHUU;

YBa)XEHUsI K IIPOLIECCY TBOpYECTBA B 00JaCTH TEOPUU U MPAKTUUECKOIO MPUMEHEHUSI XUMUHU, OCO3HAHMSI TOT0, YTO JTOCTHKEHUSI HayKH
€CTh pe3yJbTaT JUIUTEIbHBIX HAOIIOIEHUH, KPOMIOTIUBBIX IKCIIEPUMEHTAIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/Aa YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH M MOCIEAYIONEM aHaIn3e HH(OPMALIUU O MEePEIOBBIX JOCTUKEHUSX COBPEMEHHON
OTEYCCTBCHHOM XHMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAallUU, CBSI3aHHBIE C XMMHUYECKUMHU SIBJICHHUSIMH, U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSACH HA
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHHE U MOCTYNKHM CBOMX TOBApHUIIEH ¢ MO3MLUI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
MOCIIEACTBHUIA STUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHHUS LIEHHOCTEW 3/10pOBOr0 U 0Oe30macHoro odpasa >KM3HM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY
(bu3nYeCKOMY U IICUXUYECKOMY 3/J0POBBIO;

co0utroIeHHs IpaBui1 0€30MacHOro 0OpalleH!s ¢ BeIeCTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYA0BON JAEATEIbHOCTH;

NOHUMAaHMs LIEHHOCTH MPAaBUJI MHIUBHUIYATbHOTO M KOJUIEKTUBHOTO OE30MaCHOTO MOBEACHUS B CUTYallUsAX, YTPOXKAIOLMX 37J0POBBIO U
JKU3HHU JTIOCH;

OCO3HAHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIUEK (YIIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KypEeHHs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HUCCIIE0BATENLCKOM €A TEIbHOCTH, O0IIECTBEHHO MOJIE3HON, TBOPUECKOM U PYTruX BUAAX
JeSITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Yy4acTHE B PELIEHUH MPAKTUYECKUX 33/1a4 COLMaTbHON HAMpPaBIECHHOCTH (B paMKax CBOEro KJjlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YeHMIO Mpodeccuil pa3lIuyHOro pojaa, B TOM YKCJIE€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 10
XUMUH;

YBa)XEHHUSI K TPYLy, JIOJSM Tpyla U pe3yibTaTaM TPyAOBOH A€ITEeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIAMBUAYaJIbHON TpaeKTOpuu oOpa3oBaHusd, Oyayuieil mpodeccuu U peanusaluu COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, MHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K IPUPO/JIe, KaK HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3eMIie;



IOHUMaHMsl II00AJIbHOIO XapakTepa SKOJIOTMYECKUX MpOoOJIeM, BIHUAHUS 3KOHOMHYECKMX IPOLIECCOB HA COCTOSHUE MPUPOAHOM U
COLIMAJIBHOW CPENBL;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JJOCTHXKEHUH XUMHUU JJIS1 PEIIEHUS BOIIPOCOB PALMOHAIBHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOI'O HENpPUATUS ACWCTBUH, MPUHOCAIIMX BpEJ OKpY’Karolled NMPUPOAHOM cpesie, yMEHUs MPOrHO3UPOBATh HEOIAronpHsITHbIE
9KOJIOTMYECKHE MTOCIEACTBYS IPEANPUHUMACMBIX ICHCTBUI U NPEAOTBPAILATh UX;

HaJIN4Ms Pa3BUTOTO 3KOJIOTMYECKOrO MBILIUICHUS, 3KOJIOIMYECKOW KYJIBTYPBI, OIbITA AEATEIBHOCTH JKOJIOIMYECKOM HAIPABIECHHOCTH,
YMEHMSI PYKOBOJICTBOBAaTbCS MMHU B II03HABaTEbHOH, KOMMYHUKAaTMBHOM M COLMAJIBHOM NPAKTHUKE, CIIOCOOHOCTH W YMEHHS AKTHBHO
HIPOTUBOCTOSAThH UJICOJIOTMH XeMOpOoOuH;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON IIPAKTUKHY;

NOHMMaHHS CHENU(PUKA XMMHUU KaK HAyKH, OCO3HaHMA €€ poiu B (POPMHUPOBAHUM PAIMOHAIHFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU
LIEJIOCTHOT'O MPEJICTABICHUS 00 OKpY’KaIOLIeM MHpe Kak O €AMHCTBE NMPHUPOJbI U UYEIOBEKa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEpPHOCTEH U
pelLeHny IpobeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOEKAEHHOCTH B 0COO0M 3HAYMMOCTU XMUMMH ISl COBPEMEHHON UBUIM3ALUU: B €€ TyMaHUCTUYECKOI HapaBICHHOCTH U BaXKHON pOJIH
B CO3/IaHMM HOBOM 0a3bl MaTepHalbHON KYJIbTYpBl, PEHIEHUM TIJI00aJbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIIEBON 1 HKOJIOTHUECKON 0€30IaCHOCTH, B Pa3BUTUU MEAMILIMHBL, 00ECIIEYEHUH YCIOBUH YCHEIIHOTO TPY/Ia U 3KOJIOTMYECKH
KOM(OPTHOM KU3HU KaXKIA0T0 YieHa 00IeCcTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTHU: IIOHUMAaHUS CYIIIHOCTH METOJI0B ITO3HAHMSI, UCIIOIb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIIOJIb30BaTh MOJyYyaeMble 3HAHUS JUIsl aHAJIN3a U OOBSICHEHUS SIBJIEHUN OKPY>KAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS
JienaTh 000CHOBAaHHbBIE 3aKIFOUEHHS HA OCHOBE Hay4YHbIX (DAaKTOB U MMEIOIUXCS JaHHBIX C LEJIbIO TOTY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENbHO MCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUIsl peLlIeHHUs TPOOJIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO M HCCIIEN0BATENIBCKON AECSATEIbHOCTH;

TOTOBHOCTHU U CITOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHMIO M caMO00pa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBUU C KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3InYHbIX chepax mpodhecCHOHATBLHON 1A TeIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaTbl OCBOCHHS Y4eOHOTO MpeaMeTa « XMMUs Ha YPOBHE CPEAHEro 001ero o0pa3oBaHus BKIOYAIOT:
3HaYMMble 11 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLIMXCS MEXIUCIUILUTMHAPHBIE (MEXIIPEIMETHbIC) OOILICHAyYHbIE MOHSATHS,
OTpa’kalolIMe IEeJOCTHOCTh HAYYHOM KapTHHBI MUpPa M CHENM(UKY METOJOB MO3HAHHUS, UCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepws,



BEIIIECTBO, DHEPrus, SBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HMCCIEIOBaHUE,
HaOJI0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yVHUBEpCaJdbHbIC y4eOHBbIC JeHCTBHUS (IIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHUBHBIC), oOecreunBammue (HOpMHUPOBAHHE
(GyHKIIMOHATBLHON TPAMOTHOCTH U COITUATIBHOM KOMITETCHITMN 00YYarOIINXCS;

CITOCOOHOCTH 00YYaIOIIHUXCS UCTIOIB30BaTh OCBOCHHBIC MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHHS U YHHUBEpCATIbHbIC yUeOHbIC
JICUCTBHUS B TO3HABATEIBbHON U COLIMAIIBHON ITPAKTHKE.

MertanpeamMeTHble Pe3yJIbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH YYEOHBIMU IM03HABATEIBHBIMU, KOMMYHHKATHBHBIMU H
PEryJISATUBHBIMU JEHCTBUSMH.

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMH /IHiCTBUSIMH

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTYaJTM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBATh;

ONpeleNsaTh LM JEATENbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUM HX JIOCTHKEHHUS, COOTHOCHUTHb pPE3ylbTaThl ACSITEIBHOCTU C
MOCTaBJICHHBIMU 1LIEJISIMU;

MCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM IMPUEMBI JIOTHYECKOTO MBIIIUICHUS] — BBIJCIATh XapaKTepHbIC IPU3HAKHU MOHSATUN U YCTaHABJIUBAThH
WX B3aMMOCBSI3b, UCIIOIH30BATh COOTBETCTBYIOIIUE TIOHITHS JJI1 OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIUBATh IPUYUHHO-CIIECACTBEHHBIE CBSA3M MEX1Yy U3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYyKTUBHBIC, NEIYKTUBHBIC, MO AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B
paccMaTpuBaeMbIX SIBJICHUSAX, (POPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTh B TpOIlecce MO3HAHMS, HCIOJb3yeMble B XMMHHM CHMBOJIWYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBATh MOJEIbHBIC
MPEJICTABICHUS — XUMUYECKHUM 3HAaK (CUMBOII) JIEMEHTa, XUMUYecKasi popMylia, ypaBHEHHE XUMUYECKON peakluyi — MPH PEIIeHUH Y4eOHbIX
MMO3HABATENIPHBIX W TMPAKTUYECKUX 3ajad, MPUMEHSTh Ha3BaHHBIC MOJIETbHBIC TPEACTABJICHHS JIA BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUUECKHUX PEAKIIHA.

2) 0a3o0BbIe HCCIeA0BATENbCKUE e CTBUS:

BJIQJI€Th OCHOBAMH METOJIOB HAyYHOI'O MMO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIHii;

dbopMyIupoBaTh IEM U 33/Ja4d WCCIEAOBAHMS, HCIOJb30BaTh IMOCTABJICHHBIE W CAMOCTOATEIBHO C(HOPMYJIHMPOBAHHBIE BOMPOCHI B
KaueCTBE NMHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIs1 (DOPMHPOBAHUSI TUTIOTE3HI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BIIQJIETh HABBIKAMHM CAMOCTOSATEIBHOIO IJIAHUPOBAHUS W MPOBEACHUS YUYEHHUYECKHX SKCIEPUMEHTOB, COBEpPLIEHCTBOBATH YMEHMS
HAOI0IaTh 32 XOJOM IPOIECcca, CAMOCTOSATENBHO MPOTHO3HPOBATh €r0 PEe3yNbTar, (OPMYyIUPOBAaTh 0OOOIIEHUS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIISITE 00OCHOBAHHBIN OTYET O MPOIeTIaHHOM padoTe;



MPHOOpPETaTh OMBIT YYCHHUYECKOH HCCIICIOBATEILCKON M TPOCKTHOW JEATCIIBHOCTH, IPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIILHOMY MTOMCKY METOJIOB PEUICHHS MPAKTUYSCKUX 3a/1a4, IPUMEHCHHIO Pa3IMIHBIX METOIOB TIO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHHKAX MH(OpMANUU (HAyYHO-TTONMYJISIPHAS JINTEPATypa XUMHUYECKOTO COACPIKAHMS, CIIPABOYHBIC
nocoous, pecypchl MHTepHeTa), aHAIM3UPOBATh HMH(DOPMAIMIO Pa3IMYHBIX BHJIOB M (OPM IPEACTABICHUS, KPUTHYCCKH OIICHHBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

dbopMyIIMpOBaTh 3ampoChl U MPUMEHSITh PA3IMYHBICE METOJBI MPH MOWCKE W OTOOpe MHGPOpMAIuu, HEOOXOTUMOW JJisi BBITOTHEHUS
y4eOHBIX 33124 ONPEACIEHHOTO THIIA;

nproOpeTaTh OMBIT UCIIOJIB30BaHMS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (POpMYy IpejacTaBiIeHUs UHPOpMAIUU (CXeMbI, rpaduKu, JUArpaMMBbI, TaOIHUIIbI, PUCYHKU U
Apyrue);

UCIIOJIB30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEIICTBA MTPH pabOTE ¢ XUMHUUECKOW HHPOPMALIUEH: IPUMEHSITh MEXKIIPEIMETHBIC ((PU3NIEeCKUe
U MaTEeMaTUYECKKE) 3HAKU M CUMBOJIBI, OPMYJIbI, a00pEBHATYPBI, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOPa30BhIBATE 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

ORi1aieHHe YHHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI B XOJ€ IUanora W/WIu JUCKYCCHH, BBICKA3bIBaTh HjaeU, (GOPMYINPOBATH CBOU
MPEJIOKEHUS OTHOCUTEIHHO BHITIOTHEHHSI IPETIOKEHHOM 3a/1a4;

BBICTYIIaTh C TMPE3CHTAIMeH pe3yJIbTaTOB IT03HABATEIHHOW JCSITEILHOCTH, TOJYYEHHBIX CaMOCTOSATEIHHO WM COBMECTHO CO
CBEPCTHHKAMH IIPU BBITIOJHEHUN XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTUYCCKOW pabOThl MO WCCIICJIOBAHHIO CBOWCTB HM3yYaeMBIX BEIECTB,
peanuzanuu yueOHOro MpoekTa u GopMyIupOBaTh BBIBOBI IO pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN TYTEM COTTIACOBAHMSI TO3UIIHI B XO1€
o0cyxIeHusI 1 0OMEHa MHEHUSIMU.

OgiiajieHHe YHUBEPCAJbHBIMHU PEryJIITHBHBIMH JT€HCTBUSIMU:

CaMOCTOSITEIILHO TUTAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATEIIBHYIO JICATSIILHOCTD, ONIPEIesisl e€ [eTu U 3a7a9i, KOHTPOJIUPOBATh U
M0 Mepe HEeOOXOAUMOCTH KOPPEKTUPOBATH MpEIsiaraeMblil alropuT™M IEHCTBUN MpPH BBIMOJIHEHUH YYEOHBIX U HMCCIEIOBATENbCKUX 3ajad,
BbIOUMpaTh Hanboee 3PGEKTUBHBIN CIIOCO0 X PElIeHUs C YIETOM MOTYUYEHHUSI HOBBIX 3HAHU O BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JCSITEIbHOCTH Ha OCHOBE CaMOaHAIM3a M CAMOOIICHKH.

IMPEAMETHBIE PE3YJIbTATbBI

10 KJIACC



[IpenMeTHbIe pe3ysibTaThl OCBOEHUA Kypca « OpraHu4ecKasi XUMUsD OTpakaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, POJIM XUMHH B TO3HAHUH
SIBIICHUU TIPUPOJBI, B (POPMHUPOBAHUYM MBINIICHUS U KYJBTYPHl JTUYHOCTH, € (PYHKIIMOHATBHONH TIPaMOTHOCTH, HEOOXOMUMOM JUIsl peIleHuUs
MPaKTUYECKHUX 33/1a4 M DKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM CpEIE;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOPasl BKJIIOYAET: OCHOBOIIOJIArAONINE MOHATHS (XMMUYECKU AJIEMEHT, aTOM, JICKTPOHHAS
o0oyiouka aTroMa, MOJIEKYJa, BaJeHTHOCTh, OJJIEKTPOOTPHIIATEIHHOCTh, XHMHYECKas CBS3b, CTPyKTypHas Gopmyna (pa3BépHyTas u
COKpai&HHas), MOJib, MOJISIPHAsE Macca, MOJIAPHBIA 0OBEM, YIIEpOAHBIA CKeNeT, (yHKIMOHATIbHAS TPYIIa, pajuKall, H30MEpHUs, H30MEPHI,
TOMOJIOTUYECKHUI Psii, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOAEpXkAIIMe COCIWHEHHS, MOHOMEp, NOJHUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS OpraHnyeckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHUS MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIME B OCHOBE NMOHUMAHMS MPUUYUHHOCTU U
CHUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOIOTMUECKHE CBEIEHUS O CBOMCTBAX, COCTaBE, MOJTYUYEHUU U O€30ITaCHOM HCII0Ih30BaHUN BaXKHEHIITNX
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN IE€ATEeILHOCTH YETIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHH BBISBJISATH XapaKTepHble MPU3HAKU TMOHSITHH, YCTaHABIMBAaTh WX B3aHUMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE TOHITHS IIPU OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUI OPraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOIB30BATh XUMHUECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) (OpMYIT OPTaHHUECKUX BEIIECTB U YPAaBHEHUN XMMHUECKUX PEAKIIUi, U3TOTaBIMUBATh MOJIEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPUHAJJIC)KHOCTh M3YyUYEHHBIX OPraHMYECKHX BEIIECTB MO WX COCTaBYy U CTPOCHHUIO K
onpenenEHHOMY KIIacCy/Tpymie coeuHEeHNH (YTIIeBOOPOIbI, KUCIOPO M a30TCOIEPKAIINE COSTMHEHHUSI, BHICOKOMOJIEKYIISIPHBIE COCIMHEHHS),
JaBaTh UM Ha3BaHUs Mo cucrtematnueckoir HomeHnknarype (IUPAC), a takke mpuBOIUTH TpUBHUATIbHBIE HA3BAHUS OTAEIBHBIX OPTaHUYECKUX
BEIIECTB (STUJICH, MPOIWJICH, alleTUJICH, dTHIICHTIIUKOIb, TIHIEpUH, (GeHOd, GopMallbIerul, aleTaabIeru, MypaBbuHas KUCIO0Ta, YKCYCHas
KHCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, (PPyKTO3a, KpaxMal, 1eJUTF0I03a, TIUIHH);

c(hOpMUPOBAHHOCTHh YMEHUS OMPEACTIATH BUIBl XUMHUYECKOUN CBSI3M B OPTAaHUYECKUX COSTUHEHUAX (OJJMHAPHBIC U KPATHEIE);

c(OpPMHUPOBAHHOCTh YMEHHsI NMPUMEHSATH MOJOXEHHSI TEOPUH CTPOEHHUS opraHmueckux BerlectB A. M. BytnepoBa nnsi oObscHeHUs
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE U XUMUYECKHE CBOMCTBA THUIWYHBIX MPEIACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTAHMYECKUX BEIIeCTB (METaH, 3TaH, STHUJICH, IPOIHJICH, alleTHIICH, OyTaaueH-1,3, metunoyraaueHn-1,3, 6eH3011, METaHOI,
ATaHOJ, STUICHIJIMKOIb, TTHIIEPUH, PEHO, alleTallbJIerH]l, MypaBbUHAs U YKCYCHAsi KUCIIOTHI, TIIF0K03a, KpaxMal, [eJUTi0103a, aMUHOYKCYCHAas
KHCJIOTA), WUTIOCTPUPOBATH T€HETUUYECKYIO CBSI3b MEXKAY HUMHU YPaBHEHUSIMH COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIMN C MCIOJIb30BAHUEM

CTPYKTYPHBIX (hopmyr;



Cc(OPMHUPOBAHHOCTE YMEHHs XapaKTepu30BaThb MUCTOUYHUKU YIJIEBOJOPOJHOIO ChIpbsi (HE(Th, MPUPOIHBIA ra3, yroib), COCOOBl HX
nepepadoTKU U MPAKTHYECKOE MPUMEHEHUE POTYKTOB epepaboTKH;

c(OpPMHPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIUUCIICHUS 10 XUMUYECKUM ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA
WIN TPOYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 UCXOJHbBIX BEIIECTB WU MPOJYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHUH BJIaJ€Th CUCTEMON 3HAHMM 00 OCHOBHBIX METO/AaX HAyYHOrO IMO3HAHMS, UCHOJIb3YEMbIX B XMMHHU IpU
U3yYEHHUH BEIIECTB U XUMHUYECKUX SIBICHUH (HaOII0IeHEe, U3MEPEHUE, SKCIICPUMEHT, MOJICTTMPOBAHNUE ), HCIIOJIB30BaTh CHCTEMHbBIC XHMUYECKHE
3HAHMS ISl IPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAlIUAX, CBSI3aHHBIX C BELLIECTBAMU M UX IIPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBMa I0JIb30BAaHUS XMMUYECKOH MOCya0il U 1abopaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe
npaBuia 0OpaleHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJHATH XMMHUYECKHM SKCIIEPUMEHT (IPEBpAIlCHUs OPraHUYECKHUX BEIECTB MpHU
HArpeBaHWU, IMOJyYEHHE JTUICHA M W3yYeHHE €r0 CBOWMCTB, KaUeCTBEHHBIC PEAKIMW OPraHMYECKHX BEIIECTB, JCHATypauus OEIKOB MpU
HarpeBaHUU, IBETHbIE PEAaKIIUU OEIKOB) B COOTBETCTBHUHU C ITPABUIIAMH TEXHUKHU O€30I1aCHOCTH IIPU 0OpallleHHH C BEIIeCTBaMH U Ja00paTOPHBIM
000pyI0BaHUEM, MPEICTABIATh PE3yJbTaTbl XMMHUYECKOI'O 3KCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOLIMX pPEaKLUUH U
(GopMyJIHpPOBATh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUHN KPUTUYECKU aHAU3UPOBATh XMMHUECKYI0 MH(POPMAIMIO, TIOJYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CpencTBa
MaccoBoi nHpopmanuu, MHTEpHET U ApyTuX);

c(OpPMHPOBAHHOCTb YMEHHI COOIIOATh MpaBUiIa SKOJIOTHYECKH 11eTIeCO00Pa3HOT0 MOBEICHHS B OBITY U TPYAOBOU JI€ATEIILHOCTH B IIEIISAX
COXPAHEHHUS CBOETO 3/J0POBbS U OKPY’KaIoIel MPUPOAHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3/ECUCTBUS Ha KMBBIE OPraHU3MBbI ONPEAETIEHHBIX
OpraHMYECKUX BEIECTB, MoHMUMas cMbici nokaszatens [1JIK, noscHsaTh Ha npumepax crocoObl YMEHbBIIEHUS U IPEJOTBPAIIECHNS UX BPEIHOTO
BO3/JCICTBUS HA OPraHU3M YEJIOBEKa;

JUIs OO0YyYarolUXCsl ¢ OrpPaHMYEHHBIMH BO3MOXKHOCTSIMM 37I0POBbS: YMEHHME NPUMEHATh 3HaHHUS 00 OCHOBHBIX JIOCTYNHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHU;

JUTSL CTIETIBIX U Ca00BUASIINX O0YYAIOIINXCs: YMEHHUE UCIIONIb30BaTh pelbeHO-TOUeUHYI0 cucTeMy ob6o3HaueHui JI. bpaiins ans 3anucu
XUMHYECKHX (POPMYII.

11 KJIACC

[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(OPMHPOBAHHOCTh TMPEICTABICHUI: 0 XUMHUYECKOM COCTABIAIONICH €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPA, POJIM XMMHUHU B TO3HAHUH
SBJICHUN TPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIBTYPbl JUYHOCTH, €€ (YHKIIMOHAJIBHONH IPaMOTHOCTH, HEOOXOAUMOW ISl peIICHHS
INPaKTUYECKHX 3a/1a4 U SKOJOTMYECKH 0OOOCHOBAHHOI'O OTHOLLIEHUS K CBOEMY 3/10pPOBBIO M IIPUPOTHOM Cpeie;



BJIQ/ICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIMOJIAraloue moHATUs (XUMUYECKUI 3JIEMEeHT, aTOM, U30TOIl, S-, P-
, 0- 3NeKTpOHHBIC OPOUTATIM aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIDHBII 00BEM, BAJICHTHOCTb, 3JICKTPOOTPULIATEIIEHOCTD, CTEIICHb OKHCIICHUS,
XUMHUYECKasl CBSI3b (KOBAJICHTHAs, HOHHASI, METAJUTMYECKasi, BOAOPOAHAS ), KPUCTAIUIMYECKAsl PEIIETKA, TUIIBI XUMUUECKUX PEaKklnii, pacTBOD,
3JIEKTPOJIUTHI, HEANEKTPOJIUTHI, HIEKTPOIUTUUECKAS TUCCOLNALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOMN PEaKLIMi, XHMHUYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHs AJIEKTPOJUTUUYECKON NMCCOLMalUU, nepruoaudeckuit 3akon [[. Y. MenpaeneeBa, 3aKOH COXpaHEHUs
MaccChl BEIIECTB, 3aKOH COXPaHEHUs W MPEBPAIICHUS YHEPTUU MPU XUMUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYCCKUE 3HAHMS, JICKAIINE B OCHOBE TTOHUMAHUS MPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUM, (PaKTOJIOTUYCCKUE CBEIICHUS
0 CBOMCTBAX, COCTaBE, MOJTYYSHUH 1 O€30M1aCHOM UCTIOIb30BaHUH BAKHEHIIINX HEOPTAaHUUECKUX BEIIECTB B OBITY U MPAKTUYECKOM IeITEIbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbICE NPHU3HAKM TIIOHATHUM, YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIINE IMOHATHUS MPU ONMMCAHUU HEOPTAHUYECKUX BEUIECTB U MX MPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JI COCTaBIEHUS (OpPMYJ BEIIECTB U YpaBHEHUH XUMHUYECKHX
peakiuii, cucrematnueckyro HomeHkiatypy (IUPAC) u TpuBuaibHble Ha3BaHHS OTAENBHBIX HEOPraHUYECKHX BeIIecTB (yrapHblil ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, raii¢Hast U3BECTh, HeTraméHas U3BeCTh, MUTHEBASI COJIA, TUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHHI ONpEAeNsiTh BAJIEHTHOCTb M CTENEHb OKUCIECHHUS XUMHUYECKUX AJIEMEHTOB B COEJUHEHHSX Pa3INYHOIO
COCTaBa, BHUJ XMMHUYECKOW CBs3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYeCKas, BOJOPOJHAsI) B COCAUHEHHSX, TUI KPHUCTAJUIMYECKONW pPeréTKu
KOHKPETHOTO BeIeCTBa (aTroMHas, MOJEKYJsSpHas, MOHHAas, METaJJIUYecKas), XapakTep Cpedbl B BOJHBIX pacTBOpaXx HEOPTaHUYECKHX
COCIUHCHMIA,

c(OpMUPOBAHHOCTh YMEHUN YyCTaHaBIMBaTh NPUHAJUIEKHOCTh HEOPTraHMYECKUX BEIIECTB [0 HMX COCTaBy K OMNPENCIEHHOMY
KJIacCy/TpyIIie COeAMHEHH (ITPOCThIE BEIIECTBA — METAJUIBI M HEMETAIIbI, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE TUIPOKCHIBI, COIHN);

c(OpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICI Tepuoanudeckoro 3akoHa JI. M. MengeneeBa ©u JEeMOHCTPUPOBATh €rO
CUCTEMATU3UPYIOUIYI0, 00BICHUTENBHYIO U MPOTHOCTUYECKYIO QYHKIUY;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh JEKTPOHHOE CTPOEHUE aTOMOB XMMHYECKUX d1eMeHTOB 1—-4 mepuoaos [lepunonnueckoit
CUCTEeMBbI XUMHUecKuX 3eMeHToB J[. Y. MenaeneeBa, uUCnomb3ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETUUCCKUE YPOBHMY,
OOBSACHSTH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX IIEMEHTOB U MX COSAMHEHUI 110 TIeproiaM U rpymmam [leproanyeckoit cuctemsl
xumuueckux 3yemMenToB . . Meneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB PA3THUUIHBIX
KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE TIE€HETHYECKOW CBSI3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMM C IIOMOIUBIK YpPaBHEHHM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKHE pEaKLUUU MO Pa3jIMYHbIM MpU3HAKaM (YHCIY U COCTaBY pearupyroLInx
BEIIECTB, TEINIOBOMY 3G (EKTy peakiiu, N3MEHEHUIO CTENEHE OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH pEaKluy, Y4acTHUIO KaTalu3aropa);



c(hOpMHUPOBAHHOCTh YMEHUN COCTaBIATh YPAaBHEHUS PEeaKIMi pa3IMUHbIX TUIIOB, ITOJHbBIE U COKPAIIEHHbBIE YPABHEHUS PEaKUii HOHHOTO
00Me€Ha, YUUTbIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UIYT JO KOHLA;

c(OPMHPOBAHHOCTh YMEHHUU MPOBOJAUTH PEAKIMH, MOATBEPKIAIONIME KAauECTBEHHBIH COCTAaB PA3IMYHBIX HEOPraHMYECKUX BEUIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUW pPAaCKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMl IMOCPEICTBOM COCTaBJICHHUS
AIIEKTPOHHOTO OanaHca 3TUX PEaKIHid;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIMH OT Pa3IMyHbIX (DAKTOPOB; XapaKTep CMEUICHHUS
XUMHUYECKOT'0 PABHOBECHS B 3aBUCMOCTH OT BHEIIHEro Bo3aekcTBus (mpunuun Jle [latensbe);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHUMHUYECKHE MPOIECCHI, JEKalle B OCHOBE IMPOMBIIIICHHOTO MOJYyYEHUsI CEepHOU
KHCJIOThI, aMMHaKa, a TaKKe c(hOPMUPOBAHHOCTh MIPEJICTABICHUN 00 OOIIMX HAYyYHBIX IPUHLIMIIAX U 3KOJOTUYECKUX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIICHUS C MCIIOJIB30BAHUEM MOHITHS «MaccoBas JOJS BEIIECTBAa B pacTBOPE», 0ObEMHBIX
OTHONICHUI ra30B MPU XUMUYECKHX PEAKIUIX, MACChl BEIIECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MACCE WU 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO (P (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BELIECTB, IPEBPAILICHHS 1
COXPaHEHHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBMia IMOJIb30BAaHUS XMMHUYECKOM Mocyaoil u 1abopaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe
npaBuiia 0OpalieHHs ¢ BeIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU I10 BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB,;

c(OpMUPOBAHHOCTh YMEHHH TUIAHUPOBATH M BBINOIHATh XUMHUUECKUN 3KCIIEPUMEHT (pa3iiockeHHE MEPOKCUAA BOJIOPOA B IPUCYTCTBUU
KaTaJan3aTopa, olpeesIeHUue Cpeibl PACTBOPOB BEIIECTB C TOMOLIbI0 YHUBEPCAILHOTO MHNKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh
XMMHUYECKON peakIuy, peakllid MOHHOI0 0OMEHa, KayeCTBEHHbIE peakluu Ha cynbdar-, kapOoHAT- M XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS,
pelleHre AKCIEPUMEHTANbHBIX 33/1a4 1Mo TemMaMm «Metamas» u «Hemeramisl») B COOTBETCTBUU C MPaBUIAMU TEXHUKH O€30MACHOCTH IPH
oOpallleHnu ¢ BelIeCTBAMM U J1abOpaTOpHBIM 00O0pYyJIOBaHUEM, MPEICTABISTh PE3yJbTaThl XMMHUYECKOTO HKCIEpUMEHTa B (popme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMUX peaklMii u (OpMyJINPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3UPOBATh XMMHUUYECKYI0 HH(POPMALIUIO, TTOJIyYaeMyI0 U3 Pa3HbIX HCTOUYHHKOB (CpeacTBa
MaccoBOM KOMMYHHKaIMH, MHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHHH COOII0OAATh IPAaBHIIA SKOJOTHUYECKH 11EI1eCO00pa3HOro MOBEIECHUS B ObITY U TPYA0BOM JAESATEIbHOCTH B LIETAX
COXPAaHEHHUS CBOETO 3/I0POBbS U OKPY’KaloIIel MPUPOAHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3/AECUCTBUS Ha KMBBIE OPraHU3MBbI ONPEAeTEHHBIX
BEIIECTB, MOHMMast cMblch nokaszarens [1/IK, moscHATh Ha mpuMepax crocoObl YMEHbBILIEHHS U MPEeIOTBPAILEHHUs] X BPEJHOTO BO3ACUCTBUS Ha
OpraHM3M 4Y€JIOBEKa;

JUIsi 00y4YaroIUXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbSI: YMEHHE MPUMEHSTh 3HAHHUA OO0 OCHOBHBIX JOCTYMHBIX METOJaX
MTO3HAHMUSI BEIIECTB U XUMHUUYECKHUX SBJICHUI;



JUTS CTICTIBIX U CJTA0OBHISIIMX 00YYAIOIIUXCSA: YMEHUE UCTIO0JIb30BaTh PElIbeHO-TOUCUHYIO CHCTeMy 00o3Havenuit JI. Bpaiins s 3anucu
XUMHUYECKHX (OPMYIL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
JuiekTpoHHbIE (IU(POBLIE) 00pa3oBaTelbHbIE
KosnyecTBOo 4yacoB pecypcbl
HaumeHoBaHuUe pa3/iesioB U TEM
Ne n/m
MPOrpamMmmbl
Konrpoabnbsie IIpakTHyeckue
Bcero
padoThI padoThI
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUM
IIpenMer opraHu4ecKOu XUMUH. .
Xumua - 10 knacc - Pocecminckan
11 Teopus cTpoeHHs OpraHMYECKUX 3
N 3/1eKTPOHHaA Wwkoa (resh.edu.ru)
coenquHenuit A. M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
Xumumsa - 10 K - Poccuiickasn
IIpenenbHbIe YyriaeBOOOPOIBI — O knace - Pocenincka
2.1 2 3/1eKTPOHHaA Wkoa (resh.edu.ru)
aJIKaHBI
- HenpeiebHbIe YIIeBOOPOIEL: 5 . Xumusa - 10 knacc - Poccninckasn
: AKCHEL, AMKA/HCHbI, ATKHHEI 371EeKTPOHHaA Wkoa (resh.edu.ru)
Xumumsa - 10 knacc - Poccuiickan
2.3 ApOMAaTHYECKHE yTIEBOLOPO/IBI 2 3/1EKTPOHHaA Wkona (resh.edu.ru)



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

[IpupoaHbIE HCTOUHUKHU Xumua - 10 knacc - Poceuiickas
24 YTIEBOIOPOAOB U UX 3 9N1eKTPOHHAA WKoa (resh.edu.ru)
nepepadoTka
Uroro mo pazneny 13
Pa3znea 3. Kucaopoacoaepxamue opranuyecKkue coe{uHeHus
Xumusa - 10 Knacc - Poccuitckas
3.1 Couprel. Oenon 3 3NeKTpoHHasA WwKona (resh.edu.ru)
- Anbrerumsl. Kap6oHoBsie . Xumua - 10 knacc - Poccminckas
. KHCTOTEL CHOKHBIE HbUpHI 3/1eKTPOHHaA wkona (resh.edu.ru)
Xummsa - 10 Knacc - Poccuitckasn
3.3 YTieBoibt 3 3/1eKTPOHHaA wkona (resh.edu.ru)
Wroro mo pazneny 13
Pasnen 4. Aszorcoaepskamue OpraHu4ecKue CoeJUHEHHUs
Xumusa - 10 Knacc - Poccuitckas
4.1 AwmuHBL. AMUHOKHCIIOTEL. belku 3
3/IeKTPOHHas WwkKona (resh.edu.ru)
Hroro mo pazneny 3
Paspnen 5. BeicokoMoJieKy s pHble COeUHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2 ‘
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34
ITPOT'PAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [IpeameT oprannyeckoil XuMuH, eé 1 05.09.2023
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1 12.09.2023
OCHOBHBI€ OJI0KEHUS
[IpencraBnenue o KkiaccupuKauu
3 opraHuyeckux BemiecTB. Homenknarypa 1
(cucremaTHydecKasi) U TPUBHAIBHBIC 19.09.2023
Ha3BaHUsI OPraHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 26.09.2023
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — npocTenlne 1 03.10.2023
MIPEICTABUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 10.10.2023
7 OTUIIEH U IPONUIIEH — MPOCTeHIIne 1 17.10.2023
MIPEICTAaBUTENH AJIKCHOB
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1 24.10.2023

9TUJICHA U U3YYCHUC CT'0 CBOMCTB»




Ankanuensl. bytaauen-1,3 u
MeTunoyrtaaueH-1,3. Iomydyenue
CUHTETHUYECKOTO KayuyKa U PE3UHbI

07.11.2023

10

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocTeimumi
MIPEICTABUTENh AIKHHOB

14.11.2023

11

12

Brruncnenus o ypaBHEHHIO XUMUYECKOU
peakuu

ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh
apeHOB

21.11.2023

28.11.2023

13

['enetnueckas cBsA3b yIiIeBOAOPO/IOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM

05.12.2023

14

15

16

[IpupoaHble HICTOYHUKH YTIJIEBOAOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpuposHbIE HCTOYHUKH YTIEBOLOPOAOB:
HPUPOHBII ra3 U MOMyTHbIE HEDTSIHbIE
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
KonTtponbHast pabota no pasneny
«YT1eBo0pOABD)

12.12.2023

19.12.2023

26.12.2023

17

[IpenenbHbIE OTHOATOMHBIEC CITUPTHI:
MeTaHOJI U dTaHo1. BomopoaHas cBs3b

09.01.2024

18

19

MHOroaTOMHBbIE CIIUPTHI: ITUIIEHTIIMKOJIb
U TJIMLICPHUH

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢u3nUeckre 1 XUMHUYECKHE CBOMCTBA,
MPUMEHEHHUE

16.01.2024

23.01.2024




Anpaeruapl: GopMaIbaeTHI U

20 30.01.2024
aneTanbaeru. AeToH

21 OIHOOCHOBHEIE MpeAeTbHBIC KAPOOHOBBIC 06.02.2024
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

29 [IpakTnueckas pa6f)Ta No 2. «CpoiicTBa 13.02.2024
pacTBopa YKCyCHOM KHCIIOTBI»
CreaprHOBas U OJICMHOBASI KMCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KAPOOHOBBIX 20.02.2024
KHUCIIOT

24 MBpb11a Kak COJIA BBICIIUX KapOOHOBBIX 27.02.2024
KHCJIOT, UX MOIOIIee JIeiicTBIE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX 05.03.2024
3¢upoB

26 Kupsl: runponus, npuMeHeHue, 12.03.2024
Ouoyoruveckas poib KHPOB
VYrieBoibl: coCcTaB, KiacCUpUKAIHSI.

27 Baxueiimue nmpecTaBUTENH: TITFOK03a, 19.03.2024
bpykTo3a, caxaposa
KoHnTtponbHas paboTa mo pazaeny

28 «Kwucnopojacoaepxkarine opraHHIecKue 19.03.2024
COCTMHEHUS)

29 Kpaxman u nenirono3a kak mpupoHbIe 02.04.2024
MOJTUMEPHI

30 AMMHBI: METHJIAMHH M aHWJINH 09.04.2024




AMUHOKHUCIIOTHI KaKk aM(pOTEepHBIS

31 OpPTraHUYECKHUE COSAMHEHUS, X 1 16.04.2024
ononoruueckoe 3Hauenue. [lemruanl

39 benku xak npupoaHsie 1 23.04.2024
BBICOKOMOJICKYJISIPHBIE COSTMHECHUS

33 OCHOBHBIE TTOHATUS XUMHU ) 1 07.05.2024
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METO/IBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 21.05.2024
[TnacTMaccel, KayqyKkH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUM 3JIeMEHT. ATOM.
DneKTpoHHas KOHGUTypalusi aTOMOB
XHUMHUYECKUH DJI€EMEHT. ATOM.
DneKTpoHHas KOHGUTypalusi aTOMOB

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

Jara

IpakTuyeckue
U3y4eHust

padoThI

01.09.2023

05.09.2023

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 3J1eMeHToB []. 1.
Menpeneesa, MX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS aTOMOB

08.09.2023

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 3J1eMeHToB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U MX COSIUHEHUM
10 TpyNInam U nepuojam. 3JHauyeHue
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3yemMenToB /.M. Menaeneesa
B Pa3BUTHU HAYKH

12.09.2023

15.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHWYCECKHUX DJIEMCHTOB U UX COC}II/IHGHI/Iﬁ
0 TpyIIaM U rnepruojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA 1 CUCTEMBI

19.09.2023




xumuueckux asemenToB /.M. MeHnieneesa
B Pa3BUTHHU HAyKH

10

Crpoenue BelecTBa. XMMHUUECKasi CBs3b,
e€ BUJIbI; MEXaHU3MBbI 00Pa30BaHU
KOBAJICHTHOM CBA3U. BonoponHas cBsA3b

Ctpoenue BelecTBa. XUMUYECKasl CBA3b,
e€ BU/IbI; MEXaHU3MbI 00Opa30BaHUs
KOBAJICHTHOM CBA3U. BonoponHas cBsA3b

BanenTHOoCTb. SHCKTpOOTpI/IHaTCHLHOCTB.
CrernieHb OKHCIICHUS. BemiectBa
MOJICKYJISIDHOI'O U HEMOJICKYJISIPHOI'O
CTPOCHUA

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

22.09.2023

26.09.2023

29.09.2023

03.10.2023

11

IlonsiTue o JAUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE pacTBOPHI.
MaccoBas [0 BEIIECTBA B pacTBOpC

06.10.2023

12

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

10.10.2023

13

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COETMHEHUH.
['eneTnyeckas cBsI3b HEOPTraHUUECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

13.10.2023

14

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTUHEHUN.

17.10.2023




I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIACCOB

15

Knaccudukanus XuMU4ecKux peakiui B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUs MAaCcChl BEIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS SHEPTUU IIPU
XMMHYECKHUX PEaKLMIX

20.10.2023

16

Knaccudukanus XuMU4ecKux peakiuii B
HEOPraHWYECKON U OPraHU4YECKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U NIPEBPAIICHUS SJHEPTUU IIPU
XMMHYECKHUX PEaKLMIX

24.10.2023

17

18

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

CkopocTtb peakiuu. OOpaTuMble peakuu.
XHUMHYECKOE PAaBHOBECHE

27.10.2023

07.11.2023

19

[IpakTuueckas pabora Ne 1. «Bnusinue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIN»

10.11.2023

20

[TpakTrueckas padorta Ne 1. «BnusiHue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIAN»

14.11.2023

21

DJIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TousitHe 0 BogopoaHoM mokasateine (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'maponus opraHuYecKux 1
HEOPraHUYECKUX BEUICCTB

17.11.2023




22

23

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Toustre 0 BogopoaHoM mokasareie (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
['maponn3 opraHuvecKux u
HEOPraHMYECKUX BEIICCTB

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

peaxiuu. [lonsatue 06 anexTponaunze
pacIuiaBoB ¥ pacTBOPOB COJICH

21.11.2023

24.11.2023

24

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC
peaxmun. [TonsTie 06 srexTponmse
pacIiaBoB U paCTBOPOB COJICH

28.11.2023

25

26

KonTponbhas pabota no paszueny
«Teopernueckue OCHOBBI XUMHM»
KonrtponsHas pabota no pasaeny
«Teopernyeckne OCHOBBI XMUMHM»

01.12.2023

05.12.2023

27

Mertamisl, UX MOJ0KECHUE B
Ilepronnueckoit cucteMe XUMUYECKUX
aneMenToB . 1. MenneneeBa u
0COOCHHOCTH CTpOEHUs aToMOB. O01I1e
dbuznyecKre CBOMCTBa METAIIIOB

08.12.2023

28

Mertamisl, X MOJOKECHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX
snemenToB /I. 1. MenaeneeBa u
0COOCHHOCTH CTpOCHHUS aToMOB. O01Ine
dbuznyecKre CBOMCTBa METAIIIOB

12.12.2023

29

CruraBsl METaJUIOB. DIIEKTPOXUMUYECKAN
PAI HANPSDKEHUHM METaIOB

15.12.2023




30

CniaBbl METAIIIOB. DIIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaIOB

19.12.2023

31

32

33

XUMHYECKHE CBOMCTBA BaKHCUIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUHN
XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KalbIuH,

MarHui, aJIlOMUHUN) U UX COCAMHEHUHN

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

22.12.2023

26.12.2023

29.12.2023

34

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COeTUHEHUN

09.01.2024

35

36

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHNN

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeIMHEHUN

12.01.2024

16.01.2024

37

[IpakTuueckas pabora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamib»"

19.01.2024

38

39

[TpakTrueckast paborta Ne 2. "Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«Metayne»"

Hewmeramnibl, X MojgoXeHue B
[Tepuoanueckoii cucreMe XUMUUYECKHUX
snemenToB 1. . Menneneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

23.01.2024

26.01.2024

40

Hewmerannel, ux nmonoxxeHue B
[lepronnueckoit cucreMe XMMUYECKUX

30.01.2024




snemenToB /I. 1. MenpaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

41

®u3nyecKue CBOKWCTBAa HEMETAJUIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe

02.02.2024

KHCITIOpOJ1a, cephl, hocdopa u yrieposaa)
dusznueckue cBOMCTBa HEMETAJLIOB.

42 AnoTponusi HeMETauIoB (Ha IpUMeEpe 06.02.2024
KHCIIOpOJ1a, cephl, hocdopa u yrieposa)

43 XUMUUECKHUE CFOI/ICTBB. rajJOreHOB, CEPhI U 09.02.2024
UX COEINHEHUN

44 XVWMHUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U 13.02.2024
HUX COeIUHEHUN

45 XuMHYecKue cBOWCTBa a30Ta, hocodpa u 16.02.2024
UX COeIUHEHUN

46 XuMHYecKue cBOWCTBa a30Ta, (hocodpa u 20.02.2024
HUX COeJUHEHUU

47 XUMHYECKUE CBOWCTBA yIiiepo/ia, KPeMHHUS 27.02.2024
1 UX COCTMHESHUH

48 XUMHYECKUE CBOMCTBA yTaepoaa, KpEMHUS 01.03.2024
1 UX COeTMHEHUH

49 [IpumeHeHne BaKHEHIIINX HEMETAIIIOB M X 05.03.2024
COCIMHEHU I

50 [TprMeHeHHe BaXKHEHIIINX HEMETAJIIOB M KX 12.03.2024
COEeTMHEHNN
O0001IeHNEe U cUCTEMATH3AIMS 3HAHUH 110

51 teMme «Hemeramisy. Beraucnenus mo
YpaBHEHUSM XUMUYECKHUX PEAKIIUN U 15.03.2024

TEPMOXUMHYECKHUE PACUETHI




52

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnaery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

19.03.2024

53

[IpakTuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
"Hemeramibt"»

22.03.2024

54

55

56

[IpakTuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemertanist"»

KoHTposbHas pabota 1mo Temam
«Metaniney u «Hemeramisn)

KonTponbnas pabota nmo remam
«Metaney n «HemeTamisn)

02.04.2024

02.04.2023

05.04.2024

57

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCKHe OCHOBAHUS

09.04.2024

58

59

60

Heopr AHUYCCKHUEC U OPTaHUYCCKUC
KUCJIOTHI. HGOpFaHI/I‘ICCKI/Ie u
OpTraHNU4Y€CKUC OCHOBAHUA

AmpoTepHbIe HEOPraHUYECKUe 1
OpraHMYEeCcKHe coequHEHMs. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUUYECKUX
BEIIIECTB

AmpoTepHbIe HEOPraHUYECKUe 1
OpraHMuecKue coequHeHus. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUUECKUX
BEILIECTB

12.04.2024

12.04.2024

16.04.2024




Posib xumuu B obecrieueHun
9KOJIOTUYECKOM, SHEPreTUUECKON U

61 . 1
IUILEBOH 0€30M1aCHOCTH, Pa3BUTUU 19.04.2024
MeIULUHBI
Posib xumuu B obecrieueHuH
62 JKOJIOTUYECKOM, IHEPIeTUYECKON U
IUILEBOH 0€30M1aCHOCTH, Pa3BUTUU 23.04.2024
MeIUIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX
63 IPUHLIMIIAX IPOMBIIIEHHOTO MOTY4YEeHUSI 1 26.04.2024
Ba)XHEUININX BEIIECCTB
[IpencraBienust 06 0OIIMX HAYYHBIX
64 NPUHIUIAX POMBIIUIEHHOTO OTYYCHHUS 03.05.2024
BaXXHEUININX BEIIECTB
65 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1 07.05.2024
66 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 17.05.2024
67 XVMHS U 310pPOBBE UEIOBEKA 1 21.05.2024
68 X¥MHUS U 30pOBBE UEIOBEKA 24.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 10 xmacc/ I'abpuensa O.C., O01mecTBO ¢ orpaHUYCHHON
0TBEeTCTBEHHOCTHIO «IPODAY; AkimoHepHoe 001mecTBo «M3maTenbeTBo
«IIpocBemmenue»

» Xumus, 11 knace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
0TBEeTCTBEHHOCTHIO «IPODAY; AkimoHepHOoe 001mecTBo «M3maTenbeTBo
«IIpocBermenuey

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Brenure 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumust Metoaudeckoe rmocooue —
0a30BbIl ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensu, N.I'.OctpoymoB, «O011as XUMHS B TECTaxX, 3a7a4ax,
ynpaxHeHusx. 11 knace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuemnsn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposbHbIE ¥ TpOBEpOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.T'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronpHas
kHUTa 14 yuutessn». Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Benaenckas «Xumus 11 kmacc: HacronpHas
KHUTA 171 yautesas». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I'.OctpoymMoBa «3amauu o XUuMUU U
crioco0sI ux pemeHus» - M.: «lpoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHbie MIaHbl 10 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpag» Yuurens 2018rom.

8. M.A.Pg6oga, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacc», - M.:
Ok3ameH, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoymoB «XUMHUUYECKUN SKCIIEPUMEHT B 11koJie 11
Kkiacc»; - M.: Ipoda. — 2019 roa. _

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://him.1september.ru Enunas xomnexuust LIOP: IlpeameTnas koyuekius
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
aKcriepuMeHThl: xumust. Komekiust Poccuiickoro o01ieo0pa3oBaTeIsHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoii



http://www alhimik.ru Beepoccuiickas onumIinaia mKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opraandeckasi XuMus: JJICKTPOHHBIN YICOHUK TSI
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA yUEOHUK






