MUHUCTEPCTBO ITPOCBEIIEHUS] POCCUMCKOM ®EJIEPALIUMA
Komurer no o6pazopannio Cankr-IlerepOypra
Anvunuctpaunu KpacHorsapaeiickoro paiiona Caukr-IlerepOypra
Il'ocynapcreennoe G101xeTHOe 001 eodpazoBaTe/IbHOE YUpeARIeHHEe
cpeansisi odomeodpazoBareabHas mkosaa Ne 129
Kpacnorsapaeiickoro paiiona Cankr-Ilerepoypra

Pa3paGorana u npuHsTa «YTBEPKACHO»
[Nenarornyeckum coBeTOM JlupekTop

I'BOY wkona Ne 129 I'BOY wkona Ne 129
Kpachorsapaeiickoro paiiona Kpachorsapaeiickoro paitona
Cankr-TletepOypra Cankt-JlerepGypra

Iporokon Ne 9 3apxenckas U.A.
ot 29 aBrycra.2024r pukas Ne 134,

ot 29 asrycta 2024 r

NOKYMEHT NOANMUCAH
SNEKTPOHHOW NOJNUCHIO

Ceptudpmkat: 00CE3C50A407EABAFE6DE321570637C4B6
Bnapgeneu: Yanypuna fna tOpbesHa
[eiicteuteneH: ¢ 03.07.2024 go 26.09.2025

PABOYASA ITPOI'PAMMA

yueOHOro npeamera « XuMHus)

Jutst oOydarommxest 11 A xmacca

Cocrasutens: buprokosa 3.B.

YUYUTCIIb XUMHU

Cankr-IlerepOypr
2024



IHHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo mpenmery «Xumus Ha ypoBHe 11 kimacca cpemHero oOmiero oOpa3oBaHHS
coCTaBlieHa Ha OCHOBe TpeOoBaHMil K pe3ylibTaTaM OCBOCHUS MPOTPaMMBbl CpPEAHEro oodmero oopa3oBanus,
npeacTaBiIeHHbIX B DenepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTEe CPEIHEro OOIIero
oOpa3oBaHus, ¢ YYETOM MPOBEPSEMBbIX TPEOOBAaHUU K pe3yibTaTaM OCBOCHHS CPEIHEH oO0pa3oBaTeIbHOM
pOrpaMMbl CpeaHero oOmiero o0pa3oBaHMs MO MPEAMETY «XUMHUS» M Y4ETOM MPOrpaMMbl BOCITUTAHUS.

OCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEACICHHIO OOIIeH cTparernu oOydeHus,
BOCIIUTAHMSI U Pa3BUTHUSI OOYYAIOUIMXCS CPEICTBAMH yueOHOTo mpeamera «Xumusi» gt 10—11 kimaccoB Ha
0a30BOM ypoBHE cocTaBuiIH KoHIenTyanbable nmonoxernss @PI'OC COO o B3anMo00yCIOBICHHOCTH ENICH,
COJIEpKaHusl, pe3y/IbTaTOB O0yUEHUS U TPEOOBAHUI K YPOBHIO MOJITOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHME, IIOTY4aeMOE BBITYCKHHKAaMHU 00Ieo0pa3oBaTeIbHON OpraHu3alui,
SBJIAETCS HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAOLIMM ITAllOM pean3aliy Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX IEJIOCTHOM cHUCTEeME
XUMHYECKOTO O0pa3oBaHMs. DTH IEHHOCTH KAaCarOTCS IO3HAHHUS 3aKOHOB TPHUPOJLI, (HOPMHUPOBAHHS
MHUPOBO33PEHUS U 0011IeH KyIbTYphl YEIOBEKA, a TAKKE IKOJIOTHUECKH 000CHOBAHHOTO OTHOILICHHS K CBOEMY
3JI0pOBBIO U MPUPOAHOM cpefie. Peanuzyercs xumuueckoe o0pa3oBaHre 00ydaroluxcsi Ha YpOBHE CPEIHETO
o0miero o0pa3oBaHUs CPEACTBAMU YYEOHOTO MpeaMeTa «XUMHUs», COACpPKAHHE M MOCTPOCHHE KOTOPOIo
OIIpeJIeJIEHBI B ITPOrpaMMe 10 XUMHH C YYETOM CHEIMPUKN HAYKd XUMUH, €€ 3HAUCHHSI B TIO3HAHUH TIPUPO/IBI
U B MaTepHalIbHOM XM3HH OOIIECTBA, a TAKXKe C y4ETOM OOIIMX IeNel M MPUHIUIIOB, XapaKTePU3YIOLINX
COBPEMEHHOE COCTOSTHUE CUCTEMBI cpesiHero oo1ero oopasoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B COBPEMEHHOW IIUBUIIN3ALIUH,
B CO3/1aHUU HOBO 06a3bl MaTepHaIbHON KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B (GOPMUPOBAHUE PALIMOHATIBHOTO
HAYYHOT'O MBIIUICHUS, B CO3[JaHME IIEJIOCTHOTO IPEACTAaBICHUSA 00 OKPY)KAIOIIEM MHUpPE KaK O €IMHCTBE
IPUPOJBI M YEJIOBEKa, KOTopoe (hOpMUpYeTCs B XMMHUU Ha OCHOBE NMOHMMAaHMs BELIECTBEHHOI'O COCTaBa
OKPY’KarOIIEro MUpPa, OCO3HAHUS B3aUMOCBSI3H MEKy CTPOEHUEM BEIIECTB, UX CBOMCTBAMM U BO3MOKHBIMH
00J1aCTSIMHU TPUMEHEHHUS.

TecHO B3aUMOJIEHCTBYS C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XMMHUS cTaja HEOThEMJIEMON 4acTbiO
MHUPOBOW KYJIbTYPbI, HEOOXOAUMBIM YCJIOBHEM YCHIEUIHOIO TpyJa W >KU3HM KaXJOro 4jieHa oOIIecTBa.
CoBpeMeHHas XUMHUS KaKk HayKa CO3MlaTeNlbHasl, KaKk HayKa BBICOKMX TE€XHOJOTHI HalpaBiieHa Ha pelleHne
r700aNbHBIX MPOOJeM YCTOHYMBOIO DPAa3BUTHUS YEIIOBEUECTBA — CHIPhEBOM, SHEPreTHYEeCKOH, MHILIEBOH,
9KOJIOTUYECKOM O€30MaCHOCTH U OXPaHBbI 3J0POBbS.

B cooTBeTcTBUM ¢ 00LIMMHU LEISIMU W NPUHIUIIAMH CPEJHEro oOIero odpa3oBaHUsl COAEpKaHHE
npeamera «Xumus» (10—11 xaccel, 6a30BbIil YpOBEHb M3YyUEHHs) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYaIOIMUXCs, HEOOXOIUMYIO UM Il BBIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEIIIHOTO BKIKOUYEHUS B )KU3HB COLIMYMA, ITPOOKEHIS] 00pa30BaHMs B pa3IMYHbIX 00JacTX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngomuMy IpeameTa «XUMHUs SIBISIFOTCS 0a30Bble Kypcebl — «Oprannyeckas Xxumus» 1 «Oo1mas
U HEOpraHW4ecKas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI
HayKH: CHCT€Ma 3HaHWM MO0 HEOpPraHMYecKol XWMUHU (C BKJIIOYEHHEM 3HaHUM M3 oOuel XumMuu) u
opranudeckoil xumun. @opMupoBaHue JTaHHONW CHUCTEMBbl 3HAHWM NMPU U3YYEHHM NpeaMeTa oOecreyrBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT00Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHITUN, 3aKOHOB U TEOPHi
XUMHH.

Crpykrypa coaepxanusi kKypcoB — «Opranudeckass xumusi» n «OOmas U HeopraHuyeckass XUMHUSD)
copMHpOBaHa B pOrpamMme 1o XUMHUHU Ha OCHOBE CUCTEMHOTO MO/IX0/1a K U3yUYeHHI0 y4eOHOro MaTepuana
1 00yCJIOBJI€HA HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha ONPEIeIEHHBIX TEOPETUUECKUX YPOBHSIX.



Tak, B Kypce opraHM4ecKkoi XHMMHUH BEIIECTBAa PACCMaTPUBAIOTCS Ha YPOBHE KJIACCUYECKOU TEOPUU CTPOCHUS
OpPraHMYECKUX COEIMHEHUH, a TAaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX NPEICTABICHUN O
cTpoeHuH BemiecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTHUU — OT YIJIEBOJOPOIOB
70 CJIOXHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHUH. B Kypce opraHMyeckold XMMHHM TOIYyYalOT pa3BUTHE
chopMUpOBaHHbIE HAa YPOBHE OCHOBHOTO oOOmIero oOpa3oBaHMsI MEepBOHAYalIbHbIC MPEICTABICHUS O
XUMHUYECKON CBSI3M, KJIACCH(HUKAIIMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT HUX
CTPOCHHSI, 0 XUMUYECKOU PeaKIiu.

[Tox HOBBIM YIJIOM 3peHHS B IMPEAMETE «XUMHs» 0a30BOr0 YPOBHS pacCMaTpHBAETCS M3yYCHHBIN Ha
YPOBHE OCHOBHOTO OOIEro o0pa3oBaHUs TEOPETUUECKUN Marepuan U (aKTOJIOTMYECKHE CBEACHUS O
BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyecKas XHMHUS»
O0y4YaroIMUMCsl  TIPEIOCTABIACTCS BO3MOXKHOCTH ~OCO3HATh 3HAUYEHHE IEPUOJUUYECKOrO 3aKOHAa C
O0IETEOPETUIECKUX U METOJIOJIOTUYECKUX MO3HIUH, TTy0)Ke MOHATh UCTOPHYECKOe M3MEHEeHne (PyHKIMN
ATOTO 3aKOHA — OT 0000IIaroNIIEeH 10 O0BACHSIOMIEH U TPOTHO3ZUPYIOMIEH.

Enunas cucrema 3HaHUHM O BaXKHEUINNX BEILIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUH,
a TaK)Ke 0 XUMUYECKUX PEaKLUsiX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs TOMoaHsAeTcs B Kypcax 10
n 11 kyaccoB anemMeHTaMM COAEpkKaHMs, UMEIOIIMMHU KYJIbTYPOJIOTMYECKUI U MPUKIAIHON Xapakrep. OTH
3HAHUS CHOCOOCTBYIOT NOHMMAHHUIO B3aUMOCBSI3U XMMHUHU C JIpYTMMH HayKaMH, PacKpbIBaloT €€ poib B
[IO3HABATEIbHOM M NPAKTUYECKOM MAEATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHMS K
MpoIecCy TBOPYECTBA B 00JACTU TEOPUH M MPAKTUYECKUX MPHUIOKCHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO M JINYHOCTHO 3HAYMMBIX MPOOJieMax, CBA3aHHBIX C XUMUEH, KPUTUYECKH
OCMBICIINBAaTh MH(MOPMAIMIO U NPUMEHATH €€ JUIsl TOIMOJIHEHUs 3HAHWW, PElEHUs WHTEIUIEKTYyaJbHbIX U
HKCHEPUMEHTAIbHBIX HCCIENI0BATEIbCKUX 3a/ad. B menom copepkanue ydeOHOro mpeamera «XUMHS»
JAaHHOTO YPOBHS N3Y4EHUSI OPUECHTHPOBAHO Ha (hopMupoBaHue y 00yJarOIIUXCsl MUPOBO33PEHYECKON OCHOBBI
Ul TOHUMaHus (QUIocoPCKUX MJeH, TakuX Kak: MaTepuanbHOE EAMHCTBO HEOPraHMYeCKOro Hu
OpPraHUYECKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHHEM, MO3HABAEMOCTh
IOPUPOJHBIX SBICHUNA IMyTEM HKCHEPUMEHTAa U PEIHICHUS HPOTHBOPEUYMM MeX1y HOBBIMU (akTaMu U
TEOPETUYECKUMHU MPEANOCHIIIKAMHU, OCO3HAHUE POJIM XUMUU B PELICHUH SKOJIOIMYECKUX MPOOJIEM, a TaKxKe
pobJeM cOepekeHUsI FHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHHsI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B nnane pemeHuss 3agay BOCIUTAHMSA, Pa3BUTHS M COLMAIM3ALMU OOYYAIOIIMXCSl TPUHATHIE
IIPOrpaMMOM IO XMMHH MOIXO/IBI K ONPEACIICHUIO COIEPKAHUS U IIOCTPOCHMS IIPEAMETA MPEyCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YYEOHBIX ACHCTBHM, HMEIOIUX 0a30BO€ 3HAUEHHUE JUISl pa3IMYHbIX BHUIOB
NeSITeIbHOCTH: pelleHus MpoOseM, IMOUCKa, aHalIu3a M 00paboTKM HHQOpMAIUHM, HEOOXOAMMBIX IS
PUOOPETEHUS ONBITAa MPAKTUUYECKON U UCCIeI0BaTEIbCKON JESITEeNbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B
IIO3HAaHUU XUMHUHU.

B npaktuke npenogaBaHusl XMMUH KaK Ha YPOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHUs, TaK U HA YPOBHE
cpenHero obmero oOpa3oBaHHs, NMPHU OIPENEICHUH COJIEPKATENbHON XapaKTEepUCTUKU LeNed U3ydeHus
MpeaMeTa HalpaBJIeHUEeM TEePBOCTETICHHON 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TIPAKTUIUECKOMN JEATEILHOCTH YeJIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHN KyJbTypbl. C METOAMYECKON TOYKM 3pPEHHUS TAKOM MOAXOHA K
OTIpEJICTICHUIO 1IeTIeH N3YUCHHS TIPEIMETa SIBIISICTCS BIIOJIHE OMPaBIaHHBIM.

CoriacHO TaHHOM TOYKE 3PEHUS TJIAaBHBIMU IEJISIMU U3yUEHUS TIpeaAMeTa « XUMHs» Ha 6a30BOM YpOBHE
11 k. gaBasgroTCA:

(dbopMHpOBaHHE CHUCTEMbl XMMHMUYECKMX 3HAHMH KaK Ba)KHEMIIEH COCTaBIIAIOLIEH €CTeCTBEHHO-HAY4HOI
KapTUHBI MUPA, B OCHOBE KOTOPOI1 JiexKaT KIIIOUEBbIe MOHATHUS, PYHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U NMOHHUMAHUE CYIIHOCTH JIOCTYIHBIX 000OIIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHHE C HCTOPUEN X Pa3BUTHS U CTAHOBJICHHS;

(dbopmMHpOBaHKE U pa3BUTHE MPEACTABICHUIN 0 HAYYHBIX METOIaX MO3HAHMUS BELIECTB U XUMHUUECKUX PeaKIui,
HEOOXOIUMBIX Ui NMPUOOPETEHUs YMEHHIM OpPHUEHTUPOBATHCS B MHUPE BEIECTB U XMMHUYECKUX SIBJICHHIM,
MMEIOIIMX MECTO B IIPUPOJE, B IPAKTUYECKOM U IIOBCETHEBHON KU3HH;



pa3BUTHE YMEHHI M CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM M OOBSICHEHHEM XHMHUYECKOTO
AKCIIEPUMEHTA, COOTIOICHUEM MTPABHII OE30MMaCHOTO OOPAIIEHHS C BEIECTBAMH.

Hapsiny ¢ atum, copepkatenbHas XapaKTepUCTHKA 1IeJIeH U 3a7]a4 U3yUYEHUs IIPeIMETa B IPOrpamMmme 1o
XUMHH YyTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMH B CUCTEME CPETHEr0 OOIIETO
obpazoBanus. CeroaHs B MPenoAaBaHuy XUMHUH B OOJIbIIEH CTENIEHH OTAAETCS MPEANOUTECHHE PAKTHIECKOM
KOMITOHEHTE cofiepaHus 00yueHus, OpUeHTHPOBAHHOM Ha MTOATOTOBKY BBIITYCKHHKA 00111€00pa30BaTebHOM
OpraHM3allvy, BIAJICIONIET0 He HAaOOPOM 3HAHMM, a PYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJyYEHHS 3HAHUM U PUMEHEHHUSI UX B PEATbHOM KU3HU JJIsl PEILICHUS MPAKTHUECKUX
3ajad.

B cBa3u ¢ atuMm IIpyu U3Yy4YCHHU IPEIMETA «X MU JOMUHHPYIOIIEC 3HAYCHUC HpI/IO6peTaIOT TaKue
OCJIkd 1 3aJJa4u, Kak:

ajanTanus OOyYaloImUXCs K YCIOBHSIM JMHAMUYHO pPAa3BHBAIOILErocs Mupa, (popMmupoBaHue
MHTEJUIEKTYaJIbHO Pa3BUTOM JMUYHOCTH, FOTOBOIM K caMO0Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY
IIPUHATUIO I'PAMOTHBIX PEIICHUH B KOHKPETHBIX ’KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMM U MX
[IPUMEHEHHEM,;

¢dopmupoBaHue y OOy4yarOIIMXCsl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIMH), MMEIOIMINUX
YHHUBEpPCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJIOB JESATEIBHOCTH: pELIEHUs MpoOJeM, MOUCKa, aHaau3a U
00paboTku uH(pOpMAIMK, HEOOXOAWMBIX Il MPHOOPETEHUS OMbITA JNEATEIBHOCTH, KOTOpas 3aHUMAeT
Ba)KHOE MECTO B NO3HAHUU XUMMUH, a TAKXKE JUISI OLIEHKHU C TIO3ULIUI SKOJIOTUUECKOM 6€30I1aCHOCTH XapaKTepa
BIIMSIHMS BEUIECTB M XMMHUYECKHUX ITPOLECCOB HA OPTaHU3M YEJIOBEKA U IIPUPOJHYIO CPENY;

Pa3sBUTHUEC  IMMO3HABATCJIBHBIX  HWHTCPCCOB, HHTCIUICKTYAJIbHBIX HW  TBOPYCCKUX cIocoOHOCTEH
o6yqa10mnx<:}1: CIIOCOOHOCTH CaMOCTOSATEILHO HpI/IO6peTaTB HOBBIC 3HaHUA IIO XMMHH B COOTBCTCTBHH C
KHNU3HCHHBIMHA HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPECMCHHBIC I/IH(bOpMaHI/IOHHBIe TEXHOJIOTMH AJIA ITOMCKa U
aHaJli3a y‘IC6HOI71 u HaquO'HOHYHHpHOﬁ I/IH(i)OpMaI_II/II/I XUMHUYCCKOI'o COACPIKAHUA;

dbopMUpOBaHHE U pa3BUTHE Yy OOYYAIOMIMXCS AacCOIMATUBHOTO U JIOTMYECKOTO MBIIUICHHUS,
Ha0II0aTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, IPH
MJIJAHUPOBAHUU U MPOBEJECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHUTaHME y 00ydaromuxcs yOe:K IEHHOCTH B TyMaHUCTUYECKOW HAIPaBIE€HHOCTU XUMHUH, €€ BaXKHOU
poaM B peHIeHMH [I00aldbHBIX MPOOJEM  PAlMOHAIBHOTO  MPUPOAOINOIb30BAHUSA, IONOJHEHHUS
SHEPreTUUECKUX PECYPCOB U COXPAHEHMsI MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEPEXKHOTO
OTHOIICHMS K MPHUPOJIE U CBOEMY 3/I0POBbIO, a TAaKXKe MPUOOPETEHHsI ONbITa MCIIOJIB30BAHMS MOTyYSHHBIX
3HAHUU JUIS IPUHSTHUS TPAMOTHBIX PELIEHUN B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM maHe cpeaHero ooduiero oOpa3oBaHHs MpeAMET «XUMHS» 0a30BOr0 YpPOBHS BXOJWUT B
COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMEThI».

OO1mree yMCIO YacoB, OTBEACHHBIX JUIS M3YYEHUS XMMHH, Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
oOpazoBanusi, coctapiseT B 11 kimacce — 34 gaca (1 gac B HeeIO).

COJAEP/KAHUE OBYYEHUA
OBIIASA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHU XUMHUUYECKUH dJIeMEHT. ATOM. S1Ipo aroma, M30TOMBL. DIEKTPOHHAs
000J1049Ka. DHEPreTHUECKNUE YPOBHH, MMOJAYPOBHU. ATOMHBIEC OpOUTay, S-, pP-, d- anementsl. OcobeHHOCTH
pacmpesieNieHus SIEKTPOHOB IO OPOUTANISIM B aTOMaX 3JIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
KOH(UTypalusi aTOMOB.



[Tepuonuueckuii 3akoH u [leprnoanueckas cucrema xumudeckux 3yemeHToB J1. 1. Menneneena. CBs3b
nepuoanudeckoro 3akona u llepuommueckon cucremsl xumudeckux snemeHToB [[. WM. Menneneesa ¢
COBPEMEHHOU TEOpUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U
00pa3yeMbIX HMH MPOCTHIX M CIIOKHBIX BEIIECTB I10 TPYIIIaM U IIepruoiaM. 3HaUueHUE IEPUOIMYECKOTO 3aKOHA
B Pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BUIbI XMMHUYECKOW CBA3M (KOBaJECHTHAas HEMOJSpHAs U
MOJIIpHAsl, HMOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAICHTHOW XUMHUYECKOW CBS3H
(oOMeHHBI M JOHOPHO-aKUEenTOpHBINH). Bogopomnas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJIAPHOrO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA.
Tunsl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cuctemax. MICTHHHBIE M KOJUIOMIHBIE pacTBOphI. MaccoBasi 10Jisl BELIECTBA B
pacTBope.

KJ'IaCCI/I(bI/IKaI_II/IH HCOPIraHUYCCKUX COC,HHHCHI/Iﬁ. HOMeHKﬂaTypa HCOPIraHMYCCKHUX  BCIICCTB.
I'enermueckas CBA3b HCOPTraHN4YCCKUX BCIICCTB, IIPUHAMJICIKAIINX K pa3JIMYHbIM KJIaCCaM.

Xumnueckas peakuus. Knaccudukanus XMMHUYECKUX peakIMid B HEOPraHMYECKONW M OpraHUYecKOn
XUMHH. 3aKOH COXPaHEHUS! MACChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUs SHEPIUU NPU XUMUYECKUX
peakuusx.

CkopocTb peakluu, e€ 3aBUCUMOCTh OT pasinyHbIX (akTopoB. OOpartumble peakiuu. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Ipunnun Jle [larense.

3HeKTp0HI/ITI/I‘ICCKa${ Jucconuanus. CunpHble U ciiaOble QJICKTPOJIUTLI. Cpez[a BOJHBIX PAaCTBOPOB
BCIICCTB. KUCJiasd, Hef/'ITpaJILHafl, mieja0o4Hast.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pEeaKkunu.

OKCIIepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB M WX MPEBPALICHUM: JeMOHCTpanus TaOuil
«Ilepuognyeckas cucrema xumudyeckux onemeHtos JI. M. MenneneeBa», u3ydeHUE MOECIEH
KPHUCTAJUTMYECKUX pPElETOK, Ha0JI0/IeHue
U ONHCAaHWE JEMOHCTPAllMOHHBIX M Ja0OpaTOPHBIX ONBITOB (pa3joXeHHe NepoKCHJIa BOAOPOAa B
MIPUCYTCTBUM KaTaJIU3aToOpPa, OINPEIACICHUE CpEepl PAcTBOPOB BELIECTB C IOMOLIBIO YHHBEPCAIBHOIO
MH/IMKATOpa, peakuy HOHHOro oOMeHa), NpOoBelIeHHE MNpaKTHUecKoW paboThl «BiusHHE pa3iuyHBIX
(aKTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIHH.

PacuérHble 3aj1aun.

Pacuétel mo YPaBHCHUAM XUMHWYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHNYCCKUC paC‘-IéTBI, paC‘-IéTBI C
HCITOJIB30BAHHUEM ITOHATHA «MaCCOBas I0JIs1 BEIICCTBA)).

Heopranuueckasi xummus
Hemerannsl. Ilonoxkenue HemeramioB B Ilepuonmyeckoil cucTteMe XUMHUYECKHX 3JI€MEHTOB /Jl.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB. DU3NYECKHE CBOMCTBA HEMETAIOB. AJIIOTPONHUS

HEMEeTaJJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yrieposa).

XUMHUYECKHEe CBOMCTBAa BaKHEHIIMX HEMETaIoB (TaloreHoB, cepwl, a3ora, ¢ocdopa, yriepona u
KpEMHHUS) U UX COeAMHEHUH (OKCHIOB, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEITUHEHUI).

[IpuMeHeHne Ba)KHENIINX HEMETANIOB U UX COCIUHEHUM.



Mertamnel.  [lonoxenne wetamwioB B Ileproanyeckoi cucreMe XHUMHYECKHX dJIeMeHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JOYEK aTOMOB MeTauioB. O0mue gunyeckue
cBOMCTBA METAJTIOB. CIIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUH Pl HAIPSKEHUI METaJJIOB.

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHM, KW, KaJIbIIUA, MAarHUH, aTFOMUHHUH, [IUHK,
XPOM, KeJIe30, MEJIb) U UX COCTUHEHUH.

O6H_II/IG CIIOCOOBI IOJIYUYCHUSA METAJLIIOB. HpI/IMeHCHI/IC METAaJIJIOB B 6BITy N TCXHHKC.

OKCIIepUMEHTAJbHBIC METOJbl HM3YVYCHMS BCEIICCTB M HMX IPEBpAIICHHUM: HN3YUCHHUEC KOJUICKIUH
«MeTamiel U CILJIaBBbI», 06pa3]_IOB HCMCTAJJIOB, PCHICHUC OJSKCICPUMCHTAJIBHBIX 3aj/a4, Ha6HIOI[€HI/I€ u
OIMMCAHUC JOEMOHCTPALlMOHHBIX M na6opaT0pHI>1x OIIBITOB (BSaHMOHCﬁCTBHC TUAPOKCHAa aJIFOMHUHHA C
pacTBOpamMu KHUCJIOT U I.LIGHO‘-IGfI, KauCCTBCHHBIC PCAKIIMN HA KATUOHBI MeTaJIJIOB).

Pacuérnble 3aj1aun.

Pacuétbr Macchl BemiecTBa uiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UIIH O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, paCYEThl MacChl (00BbEMA, KOJTUYECTBA BEIIECTBA) MPOJTYKTOB
peaKLnu, €CIIA OJHO U3 BELIECTB UMEET IPUMECH.

XuMHud M ;KU3Hb

Ponp xumun B o0ecrieueHUN BKOHOFHHGCKOﬁ, SHCPFCTHHCCKOﬁ u HHH.IGBOﬁ 6630HaCHOCTI/I, Pa3sBUTHHA
MCIUIIMHBI. IlonsTue o HAaYYHBIX MCTOAAax MO3HAHUA BCIICCTB U XUMHWYCCKUX peaxunﬁ.

IIpencraBnenus o0 0OIMX HAYYHBIX MPUHLUIAX POMBIIUIEHHOTO MOJYYEeHUs] BXKHEHIIINX BELIECTB.

YenoBek B MUpE BELIECTB M MaT€pPHUAJIOB: BaKHEHILINE CTPOUTENIbHbBIE MaTEPUalIbl, KOHCTPYKLIMOHHBIE
MaTepuaibl, Kpacku, CTEKJIO0, KEpaMHKa, MaTepuabl Ui 3JEKTPOHUKH, HAHOMAaTepUasbl, OpraHUueCKUe U
MUHepaJIbHbIE yI00pEeHUs.

XuMHus M 3]I0pOBbE 4YEJOBEKA: MpaBHJIa MCIIOJIBb30BaHMS JIEKApPCTBEHHBIX IpPENaparoB, IpaBUia
0e301acHOro UCIIOJIb30BaHUS IIpenapaToB OBITOBOI XUMUU

B TIOBCETHEBHOM JKU3HU.

MexxnpeIMeTHBIE CBSA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€H NMpH M3ydeHUU 0Olel U HeopraHuyeckol xumuu B 11 kiacce
OCYILECTBIISICTCS 4epe3 MCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX NOHSATHH, Tak U IOHSITHH,
SIBJISIFOLUXCSI CACTEMHBIMM JUJISL OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4yHBIH (haKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATU3, CUHTE3,
KJ1accuukanmsi, MepuoANIHOCTh, HAOJIIOICHHE, SKCTICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBJIICHHE.

dusMka: MaTepusl, JHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PaAMOAKTUBHOCT,
MOJIEKYJIa, SHEPreTUUECKUI ypOBEHbB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3UUECKUE

BCJIMYHHBI U €AWMHUIBI X U3MCPCHUS, CKOPOCTD.

buonorus: knerka, opranusM, 3KocucTemMa, ouocdepa, Makpo- ¥ MUKPOIIEMEHThI, BUTAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTLIIUBO, PECYPCHI.

TexHomorus: XUMHYECKad  MPOMBINIJICHHOCTh, MCTAJUIYprus, TIMPOHU3BOACTBO CTPOUTCIIBHBIX
MaTepuraioB, CEIIbCKOXO03S1ICTBEHHOE IMPOU3BOJACTBO, IMHUUICBAA IMPOMBINUICHHOCTD, (I)apMaI_[eBTI/I"ICCKa}I



IMPOMBIIIJICHHOCTB, IIPOU3BOACTBO KOCMCTHYCCKHUX IIpClaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpuraIoB, SJICKTPOHHAA MPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.

IVNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWHU HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMHECS MPOTrpamMm
cpeaHero oomero oopa3oBaHus (JJMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM). HaydHO-MeTonn4ecKkoi
OCHOBOH JuIs pa3pabOTKH IIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IIPOTPaMM CpeHEro o0mero oopazoBaHus
SIBIISICTCS. CUCTEMHO-CSITeIbHOCTHBIH MOIX O/,

B cooTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIMYHOCTHBIX pE3yJbTaTOB
OCBOGHHA TMpeaMmera «XHUMHS» Ha YPOBHE CpEIHEro oO0IIero oOpa30BaHUS BBIACICHBI CIETYIOLIHE
COCTAaBJISAIOLIHE:

0CO3HaHUE 00YUYaIOIUMUCS POCCUNCKON TPAKIAHCKON UIACHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO,
CaMOCTOSITENTbHOCTH U CAaMOOTIPEIEIICHHUIO;

HaJln4yuc MOTHBAIlMHU K 06yqumo;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

FOTOBHOCTb M CIIOCOOHOCTH o6yqa}01unxc>1 PYKOBOACTBOBATBHCA B cBoOcH ACATCIIBHOCTH LICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IPUCYITUMUA IIGJIOCTHOI71 CHUCTEME XUMHUYCCKOI'O O6pa3OBaHI/IH;

HaJIN4YUEC IIPaBOCO3HAHUA 3KOJIOTMYCCKOU KYJbTYPBEI H CIIOCOOHOCTH CTaBHUTh acjm u CTPOUTH
JKHN3HCHHBIC ITJIaHBI.

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS MpeaAMeTa «XUMHsS» JOCTUTalOTCS B €IUHCTBE Yy4eOHOW U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C I'YMAaHMCTHUYECKHUMH, COLUOKYJIBTYPHBIMH, HAYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSAMHU U MJI€ATTaAMHU POCCUMCKOIO IPa’kJaHCKOr0 OOIIeCcTBa, MPUHATHIMU B O0IIECTBE
HOpPMaMM UM TpPABWJIaMHU TOBEACHUS, CIIOCOOCTBYIOIIMMH IpOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTUS U
HPAaBCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYaIOLUXCSL.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTa «XHUMHs» OTpaxaroT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATENIHHON U MPAKTUYECKOW AEATeTbHOCTH OOYYAIOIIMXCS MO pealn3alvy MPUHATHIX B OOIIecTBe
LIEHHOCTEM, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HaHMS OOYYaIOUIMMHUCS CBOMX KOHCTUTYIHMOHHBIX MpaB M 00sS3aHHOCTEH, YBaKEHUS K 3aKOHY U
MIPaBOIIOPSIKY;

MMpEACTABICHUSA O COUAJIIBHBIX HOpMaXx U IpaBujIax MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOW TBOPUECKOM NEATEIBHOCTH MpPHU CO3/IaHUU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MMO3HABATENbHBIX 33124, BHITOJTHEHUN XUMHYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JTOTHUKY U apIryMEHTHI APYTUX TpU aHaJIu3e
Pa3IUYHBIX BUIOB y4eOHOW AEATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS:



LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHONW XUMHH;
yBaKeHHMsI K ITPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHHSI XUMUU, OCO3HAHUS
TOTO, UTO JJOCTHUKCHHS HAYKH €CTh Pe3yJIbTAT ATUTEIbHBIX HAOIIOICHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTATBHBIX

ITOUCKOB, ITIOCTOAHHOI'O TPpYyAda y‘léHBIX " IIPAaKTUKOB;

HUHTCpCCa M IMO3HABATCJIBbHBIX MOTHUBOB B IIOJIYYCHHHU MW TOCICAYIOLICM aHallnu3c I/IH(I)OpMaI_II/II/I 0
NEPEAOBBIX TOCTHXXCHUAX COBpeMCHHOfI OTEYCCTBCHHOM XHUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,;

CIIOCOOHOCTH OLCHUBATDH CUTyaluu, CBs3aHHBIC C XUMHUYCCKUMH SIBJICHUAMU,
" IPpUHUMAaTb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACh Ha MOPAJIbHO-HPaBCTBECHHBIC HOPMbI U IICHHOCTH;

T'OTOBHOCTHU OLICHHMBAThb cBOE NOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IH_[eﬁ C HO3PII.[PII>1 HPaBCTBCHHBIX U
IMPpaBOBbIX HOPM U OCO3HAHUC HOCJIGI[CTBI/Iﬁ 9THUX NOCTYIIKOB,

4) hopMupoOBaHUS KYJIbTYPHI 3/10POBb:

MMOHMMAaHUS [IEHHOCTEH 3/10pOBOTO U Oe30macHOro odpasa >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

COOFOICHHSI TIPAaBHJI OE30MMaCHOTO OOpAIICHUs C BEIIeCTBAMU B OBITY, IMOBCEAHCBHOW JKU3HHU H B
TPYIOBOU JESITENbHOCTH;

IMOHUMAaHWs HOCHHOCTU IIpaBWJI HHAWBUAYAJIBHOIO W KOJUICKTHBHOI'O 0e301acHOro IIOBCACHUSA B
CUTYyalMiX, YIpOXAOIUX 3J0POBbIO U KU3HHU JIIO,Z[CI;'I;

OCO3HAHMS TOCJIEICTBUMA M HENPUSATHS BPEIHBIX NMPHUBBIYEK (YMOTpPeOJICHUs aJIKOroJis, HAPKOTHUKOB,
KYpEHHUs);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATENbCKON JEeSTENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOC YYAaCTUC B PCHICHUH IMPAKTUUYCCKUX 3aaav COHI/IaJ'II)HOI\/JI HaIpaBJICHHOCTH (B
paMKax CBOCTO KJracca, IJ_IKOJ'IBI);

HHTEpCCa K MNPAKTHYCCKOMY HU3YUCHUIO npoq)eccnﬁ pa3jinuyHoro poxaa, B TOM YHCIIC HA OCHOBC
MPUMCEHCHUSA MPECIMETHBIX 3HAHWH 110 XUMHU,

YBRKEHHUsI K TPYAY, JIOISIM TPY/a U pe3yJbTaTaM TPYI0BOH JIEATSIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUYaIbHOM TpacKTOpHK 00pa3oBaHus, Oynyiieii mpodeccun
" peajinzaiin COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y‘—IéTOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHU,
HWHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) IK0JIOrMYeCcKOro BOCIIMTAHMS:

9KOJIOTMUYECKHU 11€7IeCO00Pa3HOT0 OTHONICHUS K IMPUPOJIE, KaK UCTOYHHMKY CYIIECTBOBAHUS KU3HU Ha
3emie;



MMOHUMAaHHUS II00aIbHOT0 XapaKTepa IKOJIOTUYECKUX TTPOoOIIeM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHUE MPUPOJTHOM U COLUAIIBHOU CPEJIbL;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,HOCTI/DKCHI/II\/JI XUMHUU JId  PCIICHHA  BOIPOCOB
palrOHAJIBHOI'O IIPHUPOAOII0Ib30BaHNs;

AKTUBHOT'O HENpUATUSA JIEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOUIEH IPUPOJHOM Cpene, yMEHUs
IIPOrHO3UPOBATh HEOJIATONPUATHBIE 3KOJOIMUYECKHE IIOCIEACTBUS HPEANPUHUMAEMBIX JACHCTBUH U
[IPEAOTBPALIATh UX;

HaJU4Musl Pa3BUTOrO DKOJIOIMYECKOTO MBIIUICHHS], YKOJIOIMYECKOM KYJIbTYpBI, OIbITA JIEATEIbHOCTH
9KOJIOTMYECKOM HAIIPAaBJICHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS UMHU B I1I03HABATEIbHON, KOMMYHUKAaTUBHOU
U COIIMAJIbHON MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO IPOTHBOCTOSATH UJCOIOTHU XeMO(POOHH;

7) HEHHOCTU HAYYHOTO IMO3HAHUSA

chopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH;

MIOHUMAaHUs CleUM(UKN XUMUU KaK HAayKd, OCO3HaHUs €€ pojiu B (OPMUPOBAHUU PalLlMOHAIBHOIO
HAy4YHOT'O MBIIIJICHHS, CO3JIaHMM LIEJIOCTHOTO IpPEJCTaBICHUs 00 OKpY)KaloLleM MHUpE KaK O €IUHCTBE
IPUPOJABI U YEJIOBEKa, B IMO3HAHUM IHPHUPOJIHBIX 3aKOHOMEPHOCTEH M pELIEHUU IMpOOJEM COXpaHEHUS
IIPUPOJIHOTO PABHOBECUS;

yOexIEHHOCTH B 0000 3HAYMMOCTH XMMHUU JIJIsl COBPEMEHHOHN IMBUIIM3AINN: B €€ TYMaHUCTHYECKON
HaMpaBJICHHOCTH U BaXHOM POJIM B CO3JJaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPbI, PEIIEHUH TI00aIbHBIX
npoOJIeM yCTOMYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPbEBOM, YIHEPTETHUECKOM, MUIIEBOW U SKOJIOTUIECKOM
0€30IaCHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEeHMU YCIOBUH YCHEIIHOro Tpyla M 3SKOJIOTHYECKH
KOM(OPTHO KU3HU KKIOTO YIeHa O0IIeCTBa,

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: IOHUMAaHHUs CYIIHOCTHM METOJOB IO3HAHUSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh IMOJydaeMble 3HAHUS JUIsl aHAIU3a U OOBSCHEHHUS
SBJIIGHUN OKpPY)KAIOIIEr0o MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHWH, yMeHHUs JAenaTb OOOCHOBAaHHBIE
3aKJIIOYEHHs] HAa OCHOBE HAy4yHBIX (PAKTOB M HUMEIOIIUXCSA JaHHBIX C IIEJBI0 MOJYYEHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBLHO HCITOIb30BaTh XUMHYCCKUE 3HAHUS JJId pCIICHUA HpO6J’I€M B pCAJIbHBIX
JKU3HCHHBIX CUTYalHsAX,

HHTEPCCA K IMTO3HAHUTIO U HCCIIeT0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY 0O0pa30BaHUI0O U CaMOOOpPa30BAHMIO, K AKTHBHOMY
MIOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHUH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHHs y4eOHOro npeamera « XUMHUsD Ha YPOBHE CPEIHEro oO0IIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble A8 (OPMHUPOBAaHUS ~ MHUPOBO33PEHUS  OOYHYAIOLIMXCS  MEXIUCIUIUIMHAPHBIC
(MexXmpenMeTHbIe) OOleHayYHbI€ TOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U
cnenn(UKy METOJIOB TMO3HAaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, YHEPIus,



SBJIGHUE, MPOLIECC, CUCTeMa, Hay4YHbIH (aKT, MPHUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHNe, HAOI0ICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHUBEpCAJbHBIC Y4eOHbIE JeicTBUsA (TO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYISTHBHBIC),
obecnieunBamomye (GopMUpoBaHUE (PYHKIIMOHATIBHOW TIPAMOTHOCTH W COLMAIbHOH KOMIECTEHIIMH
o0yJaromuxcs;

CIOCOOHOCTh O0YYaIOUIMXCs MCIOJIb30BAaTh OCBOCHHBIE MEXIUCIHUILUIMHAPHBIE, MUPOBO33PEHUECKHUE
3HaHUS U YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS B TIO3HABATEIILHOW U COLIMAIbHON MPAKTUKE.

MeTaHpeI[MeTHBIe PE3YIbTAThI OTPAXKAKOT OBJIAACHNC YHUBCPCAJIbHBIMUA y‘-IC6HI:IMI/I IIO3HAaBaTCJIbHBIMU,
KOMMYHHKATHBHBIMU W PCTYJIATHBHBIMU HeﬁCTBHHMH.

OgiajieHnne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:
1) 6a30Bble JIOTHYECKHE 1eliCTBHA:
CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIMPCACIIATE LECJIN ACATCIBHOCTHU, 3aAaBasl MapaMCTpbl MU KPUTCPHUU HUX AOCTHUIKCHUA, COOTHOCHUTH
PE3YybTaThl ACATCIIBHOCTHU C TOCTABJICHHBIMU ILCJIISAMU,

WCIOJIB30BATh MIPU OCBOCHHM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICISATH XapaKTEpHBIC
NPU3HAKU TMOHATHH M YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TOHATHUS JUIS
OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SIBICHUI,

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJIaCCI/I(i)I/IKaLII/II/I BC€IICCTB U XUMHNYCCKHNX pCaKHHﬁ;
YCTAHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKAY U3YYACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTUYCCKHUC PACCYKIACHUA (I/IHI[YKTI/IBHLIC, ACAYKTHBHBIC, 110 aHaJ'IOFPII/I), BBISBJISATH
3aKOHOMCPHOCTHU U TPOTUBOPCUUA B pACCMATPUBACMBIX SIBJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBObI U 3aKJIFOUYCHHUS

MPUMEHATHh B TIPOIIECCE IMO3HAHMS, WUCMOIb3YyEeMble B XUMHH CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJICIbHBIE MPEICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ) D3JEMEHTa, XUMHYECKas
dbopmyna, ypaBHEHHE XUMHUUYECKOW PEAKIIMU — TP PEIICHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX
3a7a4, IPUMEHATh HA3BAaHHBIE MOJEIBHBIC NPEACTABICHUS Ul BBIABICHUS XapaKTEPHBIX NPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6azoBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:
BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(bOpMy.TII/IpOBaTB Ocjn MW 3aaadyu HMCCICOOBaHHS, HCIIOJb30BaThb IOCTABJICHHBIC WM CaMOCTOATCIIBHO
CCbOpMyJ'H/IpOBaHHI)Ie BOITPOCHI B KAYECTBEC MHCTPYMCHTA ITO3HAHUSA U OCHOBBI JJIA (bOpMI/IpOBaHI/ISI THUITIOTE3bI
10 MPOBCPKE NPABUIIbHOCTU BBICKA3bIBACMBIX Cy)K,Z[CHI/If/'I;

BJIAJIETh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUSA M MPOBEICHUS YUYEHUUYECKUX IKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HaOMIOAaTh 3a XOAOM IIPOIecca, CAMOCTOATEIBHO MPOTHO3UPOBATH €ro
pesynbTaT, GOpMyIUpoBaTh OOOOIIEHWS W BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJIhTATOB
WCCIIETOBAHMS, COCTABIIATH 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;

HpI/IO6pCTaTB OIIBIT yququCKoﬁ HCCIIeAOBAaTEIbCKON U HpOCKTHOﬁ ACATCIIBHOCTH, MPOABIIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCHICHUA TPAaKTHYCCKHUX 3aj1ay,
MPUMCHCHUTIO PA3JIMYHBIX METOA0B IMO3HAHMH.



3) padora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HWHPOpManuu (Hay4dHO-TIOMYJspHAs JUTEpaTypa
XUMHYECKOTO COJIEp)KaHUsl, CIPaBOYHbBIE MOCOOUs, pecypchl MHTEpHETa), aHATU3UpPOBAaTh HH(OPMALIUIO
pa3IMYHbIX BUOOB U (OpM  MpEACTaBICHHS, KPUTUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3aMpochl U MPUMEHSTHh Pa3JIMYHbIE METOMABI MPH MOUCKEe U 0TOOpe MH(OpMAIUH,
HE0OXOIMMOM sl BHITIOJTHEHUST YIEOHBIX 3a/1a4 OMPEIeIEHHOTO THUIIA,

IpUOOpETaTh OMBIT MCIOJIB30BAHMU MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IUYHbBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMy HpelacTaBieHUs MHPOpMAIHK (CXeMbl, TpaduKH,
JarpamMmbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIOJb30BAaTh HAayyHBIH S3BIK B KauecTBE CpeAcTBa NpH paboTe ¢ XUMHUYECKOH uHpopmauuei:
MPUMEHSITh MEKIPEAMETHBIC ((PU3NIECKHE U MAaTeMAaTHIECKIE) 3HAKU U CUMBOJIBI, (POPMYJIbI, a00pEeBHATYPHI,
HOMEHKIJIATYPY;

HUCIIOJIB30BAaTh U Hp606pa3OBBIBaTL 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HAITIAAHOCTH.
OBJIZIL[EHI/IB YHUBEPCAIbHBIMHA KOMMYHUKATUBHBIMU I[EflCTBPIHMPI:

3aJ1aBaTh BOIIPOCHI 1o CYLIECTBY oOcyxaaemon TEMBI B XoJ1e nuanora
W/WIM IUCKYCCUM, BBICKAa3bIBaTh HJIeH, (HOPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS
MPEJI0KEHHOM 33/1a4u;

BBICTYNIATh €  INPE3CHTAlMEld pe3yJabTaTOB  II03HABAaTEIbHOM  JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHHKAMU IIPU BBINOJHEHUHM XUMHUYECKOIO JKCIIEPUMEHTA,
MIPaKTUYECKON paboThI 10 UCCIEI0BAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peain3allui y4eOHOIro MpoeKTa U
¢bopmynupoBaTh BBIBO/IbI
10 pe3ysbTaTtaM IPOBEAEHHBIX HCCIEA0BaHNN MyTEM COTIacOBaHUs MO3ULUHI B X0/ 00CYX/1eHUs 1 0OMeHa
MHEHUSIMHU.

Ogy1ajeHne YHMBePCAJIbHBIMHU Pery/JsiTUBHBIMU /1€fiCTBUAMM:
CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATh CBOKO [103HABATEIBHYIO IESATEIbHOCTD, ONPENEss e€
LEeJIM M 33J]a4d, KOHTPOJIMPOBaTh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh MpeaiaraeMblil aaropuTm
NEHCTBUM TpU BBIOJIHEHUU YYE€OHBIX M HCCIENOBATEeNIbCKUX 3a/ay, BbIOMpaTh Haubosnee 3¢ (eKTUBHBII
CIOCO0 MX peIIeHUs C yUYETOM MOITy4YEHHUSI HOBBIX 3HAHUH O BEIIECTBaX U XMMHUYECKUX PEaKLUsX;
OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHalIN3a U CaMOOLEHKH
11 KJIACC
IIpenmeTHble pe3ybTaThl
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXKaroT:
c(OPMHPOBAHHOCTH MPEACTABICHUN: O XMMUYECKON COCTABIISAIONICH €CTEeCTBEHHO-HAYYHON KapTHUHBI
MUpa, POJIM XUMUHU B NTO3HAHUU SBJICHUHN NPUPOABI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€

(GYHKIIMOHATLHON TI'PaMOTHOCTH, HEOOXOJWMOW JUIsl PEIICHHS TMPAKTUYECKUX 3a7ad MU IKOJOTMYCCKH
00OCHOBAaHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBbBIO U MIPUPOIHOM CpeJie;



BJIAJICHUE CHUCTEMOM XHWMHYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIMINE MOHATHUS
(XMMHYECKUI 3JIEMEHT, aTOM, MU30TOI, S-, P-, d- 3JCKTPOHHBIC OpOMTAIM aTOMOB, HOH, MOJICKYJIA, MOJIb,
MOJIIpHBIA 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHMS, XUMHUYECKas CBS3b
(koBasieHTHAsl, MOHHAs, METAIMYECKas, BOJOPOIHAsS), KPUCTAUIMYECKas pEHIETKA, TUIbl XUMHUYECKHX
peakuuii, pacTBOpP, HIIEKTPOIUTHL, HEIIEKTPOIUTHI, HIIEKTPOJUTUYECKA JUCCOLMALMUSA, OKHCIHUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW pPEaKIMM, XUMHUUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpus
3JEKTPOJUTUYECKON AMCCOUMAMM, nepuoanueckuil 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHUS M TPEBpALICHUS SHEPIHMH MPU XUMUUYECKHX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B OCHOBE IOHMMAaHU IPUUYUHHOCTU U
CUCTEeMHOCTH XWMHUYECKUX SIBIICHUH, (DAKTOIOTUYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJTYYCHUH WU
0€301acHOM HCIOJIb30BAaHUU BAKHEUIIUX HEOPraHUUYECKHUX BEUIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTU
YEJIOBEKA;

c(OPMHPOBAHHOCT, yMEHUH BBIABIATH XapaKTEpHbIC MPHU3HAKH TOHATUH, YCTAHABIMBATH WX
B3aMMOCBA3b, MCIIOIb30BaTh COOTBETCTBYIOUIME IOHATUSA IIPU OMMCAHMHM HEOPraHWYECKHUX BEIIECTB U UX
IIPEBPAILCHHUI;

Cc(OPMHPOBAHHOCTh YMEHHUI MCIIOIB30BaTh XMUMHUYECKYI0 CHUMBOJMKY Ul COCTaBJIEHUS (OpMYI
BELIECTB U YPAaBHEHUN XMMMUYECKUX peakuui, cucreMatudeckyto HomeHkaatypy (IUPAC) u tpuBuaibHble
Ha3BaHUS OT/AEJIbHBIX HEOPTaHMUECKUX BeLIeCcTB (YrapHbli Ta3, yrieKUCibli ra3, aMMHaK, raléHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/1A, TUPUT U IPYTUE);

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ OIpPCACIIATh BAJICHTHOCTDb U CTCIICHb OKHUCJIICHHUA XUMHWYCCKUX DJICMCHTOB
B COCIUHEHHUSX Pa3JIMYHOTO COCTaBa, BHUJI XMMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAS, METAJIMYECKas,
BOJIOPOAHAs) B COCAMHEHUAX, THUIl KPHUCTAUIMYECKON pEmETKH KOHKPETHOrO BellecTBa (aToMHas,
MOJIEKYJIsIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep Ccpelsl B BOJHBIX pPAcTBOpPaxX HEOPTaHUYECKUX
COCIMHCHHUI;

c(OpPMUPOBAHHOCTh YMEHUN YyCTaHAaBIUBATh IPHUHAJICKHOCTh HEOPraHUYECKHX BELIECTB MO HX
COCTaBY K ONpEeNeNEHHOMY KiacCy/Tpylie COeIWHEHUHN (IIPOCThle BEIIeCTBA — METaUIbl U HEMETasllbl,
OKCH/JIbI, OCHOBAaHHUSI, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHI pacKpbIBaTh CMbICH mepuoandeckoro 3akona J[. WM. MenneneeBa u
JI€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTePU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX JIEMEHTOB
1-4 nepuognos [lepuoanueckoit cucrembl xuMudeckux snemMeHToB J[. 1. MenneneeBa, uConb3ysl MOHITUS
«S-, p-, d-3JIeKTPOHHBIE OPOUTAIINY, «IHEPTETUUYECCKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHCHHS
CBOMCTB XMMHUYECKHUX HJIEMEHTOB M MX COEIMHEHHMH Mo mepuoaaMm u rpynmnam llepumoanueckoil cuctemsl
xumudeckux ayemeHToB 1. Y. Meneneena;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBa
HEOPTraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MTOATBEPK/IATh CYIIIECTBOBAaHUE TEHETHUECKOM CBSI3M MEXKTY
HEOPraHUYECKNUMH BEIIECTBAMU C TOMOILBIO YPABHEHHUM COOTBETCTBYIOINX XUMHUUECKUX PEAKIIHIA;

c(hOpPMUPOBAHHOCTh YMEHHSI KJIacCHU(PHUIMPOBATh XMMHUYECKHUE PEAKIMU IO Pa3IHYHBIM IMpHU3HAKAM
(4ucmy ¥ cOCTaBY pearupyromInux BEMIECTB, TEIIOBOMY (D (PEKTy peakiinu, N3MEHEHUIO CTENEHeH OKUCTICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTUIO KaTaln3aTopa);

c(OPMHPOBAHHOCT, YMEHHUH COCTaBIATh YpPaBHEHMS pPEAKIMH pPAa3TUYHBIX THUIIOB, IOJHBIE U
COKpalIEHHbIE YPaBHEHMsI PEaKIMil HIOHHOTO OOMEHa, YUYUTBIBAs YCIOBHS, IPU KOTOPBIX ATH PEAKIUU UIYT
J10 KOHIIa;



cOpPMUPOBAHHOCTh YMEHHMH TPOBOJUTH pEAKLUHU, MOATBEP)KIAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbIBaTh CYIIHOCTb OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
IMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3TUX peaKuHﬁ;

c(OPMHPOBAHHOCTh YMEHHUI OOBSCHITH 3aBUCHMOCTDh CKOPOCTH XMMUYECKON PEaKIUU OT Pa3iInYHbBIX
(hakToOpoB; XapakTep CMENICHUS XWMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3CHCTBUS
(mpunnun Jle [larense);

cOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE TMPOILIECCHI, JIeXKallueé B OCHOBE
MIPOMBIIIIJICHHOTO TIOJIy4EHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEACTABICHUI 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ IIPOBOAWUTE BBIYMCIICHHA C HCIIOJB30BaHUEM IIOHATHUA «MacCoBasg AOJIA
BCIICCTBA B pacCcTBOPCH, 00BEMHBIX OTHOIICHHM ra30B Ipu XUMHUYCCKUX PCAKIUAX, MACChl BCUICCTBA WJIN
00BEMa ra3os 110 HN3BCCTHOMY KOJIMYECTBY BCIICCTBA, MAaCCC NI O6’béMy OIHOTO M3 YUACTBYIOIIUX B PCAKIIUU
BCIICCTB, TCIIJIOBOT'O BCI)Q)GKTEI pCakiun Ha OCHOBC 3aKOHOB COXpPaHCHHA MACChl BEHICCTB, MPCBpALlICHUSA U
COXpaHCHHA DHCPI'UH,

cOPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIA IIOJIb30BAHHMS XUMHUYECKOW TMOCYAOH U
nabopaTtopHbiM 000pyZOBaHHEM, a Tak)Ke IpaBWia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUTAHUPOBATh W BBINOJIHATh XMMUYECKHHA SKCHEPUMEHT (pa3iokKeHue
[IEPOKCU/A BOJOPOJa B IIPUCYTCTBUM KaTaaUu3aTopa, ONPEIEICHUE CPEIbl PACTBOPOB BELICCTB C IIOMOILIBIO
YHUBEPCAJIbHOTO UHMKATOPA, BIUSHUE PA3IUUYHBIX (DAKTOPOB Ha CKOPOCTh XMMUYECKON peaKluu, peakluu
HMOHHOI0 0OMEHa, KaueCTBEHHbIE PEAKIIMU Ha Cynbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
pelIeHre SKCIepUMEHTAIbHBIX 33/1a4 1o TeMaM «MeTais» U «HemeTanisi») B COOTBETCTBUU € IIPaBUIIaMU
TEeXHUKU 0€30MacHOCTH MpHU OOpAIEeHNUU C BEIEeCTBAMM U Ja0OpaTOPHBIM 00OPYAOBAaHUEM, MPEICTABIAThH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUN COOTBETCTBYIOIIMX pEaKUUNd U
(GbopMyIMpPOBATH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUUECKU aHATTU3UPOBATH XUMUYECKYIO0 HH(POPMAIUIO, TOTY4aeMYIO U3
pa3HBIX HCTOYHHUKOB (Cpe/iCTBAa MacCOBOM KOMMYHHUKALMU, IHTEpHET U ApYyTUX);

c(OPMHPOBAHHOCTh YMEHUH COOII0AATh MPaBUIIa SKOJIOTHUECKH 11€JI€CO00Pa3HOTO0 MOBEIEHUS B OBITY
U TPYAOBOW JEATENBHOCTH B LEIAX COXPAHEHMsI CBOErO 3JI0POBbSl M OKPYKAIOIIEW NMPUPOIHOM Cpelbl,
OCO3HAaBaTb OIACHOCTb BO3JCHUCTBUSA HA JKUBBIE OPraHU3Mbl OINPENCIEHHBIX BEIIECTB, MOHMMAs CMBICI
nokazarenss IIJIK, mosicHATP Ha npumMepax crocoObl YMEHBIIEHHS W MPENOTBPALEHUS UX BPEIHOIO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa;

OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMUU
XuMHuyeckuid dneMeHT. AToMm. Sapo aToma, WM30TOMBI. DJIEKTpOHHas 000JI0YKa. DHEPreTHYeCKHe

YPOBHH, TIOAYPOBHU. ATOMHBIE OpOHUTAINH, S-, P-, d- aemMeHTbl. OCOOCHHOCTH pacHpe/IeeH s YICKTPOHOB 10
opOHTANISIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpaIUs aTOMOB.



[Tepuonuueckuii 3akoH u [leprnoanueckas cucrema xumudeckux 3yemeHToB J1. 1. Menneneena. CBs3b
nepuoanudeckoro 3axkona u llepuogmyeckon cucremsl xumudeckux anemeHToB [[. WM. Menneneesa c¢
COBPEMEHHOU TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHHSI CBOMCTB XMMUYECKHUX AJIEMEHTOB U
00pa3yeMbIX HMH MPOCTHIX M CIIOKHBIX BEIIECTB I10 TPYIIIaM U IIepruoiaM. 3HaUueHUE IEPUOIMYECKOTO 3aKOHA
B Pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BUIbI XMMHUYECKOW CBA3M (KOBaJECHTHAas HEMOJSpHAs U
MoJIsIpHAsi, WMOHHAs, MeTauindeckas). MexaHu3Mbl O00pa30BaHUS KOBAICHTHOW XUMHUYECKOH CBSI3H
(oOMeHHBIE M JOHOPHO-aKIEeNnTOpHBINH). Bomopomnas cBsa3b. BaneHTHOCTb. DJIEKTPOOTPUIATENBHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA.
Tunsl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucreMmax. MicTHHHBIE M KOJUTOMHBIE pacTBOpbl. MaccoBas 10Ji BEIIECTBA B
pacTBope.

KJ'IaCCI/I(bI/IKaI_II/IH HCOPIraHUYCCKUX COC,HHHCHI/Iﬁ. HOMeHKﬂaTypa HCOPraHMYCCKHUX  BCHICCTB.
I'enermueckas CBA3b HCOPTraHN4YCCKUX BCIICCTB, IIPUHAMJICIKAIINX K pa3JIMYHbIM KJIaCCaM.

Xumnueckas peakuus. Knaccudukanus XMMHUUECKUX pPeakIMi B HEOPraHMYECKOH M OpraHUYecKOi
XUMHH. 3aKOH COXPAaHEHHS] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUs SHEPIUH IPU XUMUYECKUX
peakuusx.

CKopocTh peakluu, e€ 3aBUCUMOCTh OT Pa3In4HbIX (akTopoB. OOpaTUMbIE peakUUU. XUMHUYECKOEe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Ipunnun Jle [larense.

3HeKTp0HI/ITI/I‘ICCKa${ Jucconuanus. CunpHble U ciaa0ble QJICKTPOJIUTLI. Cpez[a BOJHBIX PAaCTBOPOB
BCIICCTB. KUCJiasd, Hef/'ITpaJILHafl, mieja0o4Hast.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peaKkunu.

OKCIIepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB M WX MPEBPALICHUM: JeMOHCTpanus TaOuil
«Ilepuoguyeckas cucrema xumudyeckux onemeHtos JI. M. MenneneeBa», wu3ydeHue MoOJeCIeH
KPHUCTAJUTMYECKUX pPElETOK, Ha0JI0/IeHue
U ONHMCAaHUE JEMOHCTPAIlMOHHBIX M Ja0OpaTOPHBIX ONBITOB (pa3joXKeHHe IEepOKCHIa BOAOpOAa B
MIPUCYTCTBUM KaTaJIU3aToOpPa, OINPEIACICHUE CpEepl PAcTBOPOB BELIECTB C IOMOLIBIO YHHBEPCAIBHOIO
MH/IMKATOpa, peaklUy HOHHOIO0 OOMEeHa), MpPOBEAECHUE NPAKTUUYECKOHl paboThl «BinsHuEe pazIUuHBIX
(aKTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIHH.

PacuérHble 3aj1aun.

Pacuétel mo YPaBHCHUAM XUMHWYCCKUX peakunﬁ, B TOM YHUCJIC TCPMOXUMHNYCCKUC paC‘-IéTBI, paC‘-IéTBI C
HCITOJIB30BAHHUEM ITOHATHA «MacCCOBas I0JIs1 BEIICCTBA».

Heopranuueckasi xummus
Hemerannsl. Ilonoxkenue HemeramioB B Ilepuonmyeckoil cucTteMe XUMHUYECKHX 3JI€MEHTOB /Jl.
W. MenneneeBa 1 OCOOEHHOCTH CTpPOEHHS aTOMOB. DPU3NWYECKUE CBOMCTBA HEMETAIOB. AJIJIOTPOINHUS

HEMEeTaJJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yrieposa).

XUMHYECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETaIoB (TaloreHoB, cepwl, a3ora, ¢ocdopa, yriepona u
KPEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEITUHEHUN).

[IpuMeHeHne Ba)KHENIINX HEMETANIOB U UX COCIUHEHUM.



Mertamnel.  Ilonoxenue wetawioB B Ileproanueckoid cucreMe XHUMHYECKHX dieMeHToB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. Obmue (usndeckune
cBOMCTBA METAJTIOB. CIIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUH Pl HAIPSKEHUI METaJJIOB.

XHWMHYECKUE CBOMCTBA BAKHEHIIIMX METAUIOB (HATPHM, KaJIWi, KAIbIMH, MarHui, alFOMUHUHN, [IUHK,
XPOM, KeJIe30, MEJIb) U UX COCTUHEHUH.

O6H_II/IG CIIOCOOBI IOJIYUYCHUSA METAJLIIOB. HpI/IMeHeHI/Ie MCTaJJIOB B 6BITy N TCXHHUKCE.

OKCIIepUMEHTAJbHBIC METOJbl HM3YVYCHMS BCEIICCTB M HMX IPEBpAIICHHUM: HN3YUCHHUEC KOJUICKIUH
«MeTamiel U CILJIaBBbI», 06pa3L[OB HCMCTAJJIOB, PCHICHUC SKCICPUMCHTAJIbHBIX 3aj1ay, H3.6JHOI[€HI/I€ n
OIMMCAHUC JOEMOHCTPALlMOHHBIX M na6opaT0prlx OIIBITOB (BSaHMOHCﬁCTBHC T'HApOKCHUa aJIFOMHHHA C
pacTBOpamMu KHUCJIOT U IJ.[GHO‘-IGfI, KauCCTBCHHBIC PCAKIIMN HA KATUOHBI MeTaJIJIOB).

Pacuérnble 3aj1aun.

Pacuétbl Macchl BemecTBa uiiu 00EMa ra3oB M0 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UIIH O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEUIECTBA) MTPOTYKTOB
peaKLnu, €CIIA OJHO U3 BELIECTB UMEET IPUMECH.

XuMHud M ;KU3Hb

Ponp xumun B o0ecrieueHUN BKOHOFHHCCKOﬁ, SHGPFGTHHGCKOﬁ u HI/IIHeBOP'I 6630HaCHOCTI/I, Pa3sBUTHUHU
MCIUIIMHBI. IlonsTue o HAayY4YHBIX MCTOAax MO3HAHUA BCIICCTB 1 XUMUUYCCKUX peaKuHﬁ.

IIpencraBnenus o0 0OIMX HAYYHBIX MPUHLUIAX POMBIIUIEHHOTO MOJYYEeHUs] BXKHEHIIINX BELIECTB.

YenoBek B MUpE BELIECTB M MaT€pPHUAJIOB: BaKHEHILINE CTPOUTENIbHbBIE MaTEPUalIbl, KOHCTPYKLIMOHHBIE
MaTepuaibl, Kpacku, CTEKJIO, KEpaMHKa, MaTepuaibl JUisl 3JIEKTPOHUKH, HAHOMATepuaibl, OpraHUueCcKUe U
MUHepaJIbHbIE yI00pEeHUs.

XuMHus M 30pOBbE 4YEJIOBEKA: IPaBMJIa MHCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENaparoB, IpaBUiia
0e301acHOro UCIIOJIb30BaHUS IIpenapaToB OBITOBOI XUMUU

B TIOBCETHEBHOM JKU3HU.

MexxnpeIMeTHBIE CBSA3H.

Peanuszanus MexXnpeaMETHBIX CBSI3eH MPH M3ydyeHUHu oOuieil 1 HeopraHndyeckoi xumuu B 11 kmacce
OCYILECTBIISICTCS 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX NOHSATHHA, Tak U IOHSITHH,
SIBJISIFOLUXCSI CACTEMHBIMM JUJISL OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mre ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIA (aKT, TUNIOTE3a, 3aKOH, TEOpHs, aHAJN3, CUHTE3,
KJ1accupuKanms, MepuoANIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, SIBJICHUE.

dusMka: MaTepusl, JHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PaAMOAKTUBHOCT,
MOJIEKYJIa, SHEPreTUUECKUI ypOBEHbB, BEILIECTBO, TENI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3UUECKUE

BCJIMYHHBI U €AWMHUIBI X U3MCPCHUA, CKOPOCTD.

buonorus: knerka, opranusM, 3KocucTemMa, ouocdepa, Makpo- ¥ MUKPOIIEMEHThI, BUTAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

['eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHomorus: XUMHYECKad  MPOMBINIJICHHOCTh, MCTAJUIYpPrus, MPOU3BOJACTBO CTPOUTECIbHBIX
MaTepuraioB, CEIIbCKOXO03S1ICTBEHHOE IMPOU3BOJACTBO, IMHUUICBAA IMPOMBINUICHHOCTD, (I)apMaI_[eBTI/I"IeCKa}I



IMPOMBIIIJICHHOCTB, IMPOU3BOACTBO KOCMCTUUYCCKHX IIPCIaparoB, MNPOU3BOJACTBO KOHCTPYKIHOHHBIX
MaTCpHraIOB, DJICKTPOHHAA MMPOMBINIJICHHOCTD, HAHOTCXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS OOYYAIOMIMMHKCS TPOTPaMM
cpemHero o0mero o0pa3oBaHus (JJMYHOCTHBIM, METANPEIMETHBIM U TpeAMETHBIM). HaydHO-MeTonn4eckoi
OCHOBOH JuIs pa3pabOTKH IIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IIPOTPaMM CpeHEro o0mero oopazoBaHus
SIBIISICTCS. CUCTEMHO-CSTeIbHOCTHBIH MOIX O,

B cooTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIMYHOCTHBIX pE3yJbTaTOB
OCBOGHHA TMpeaMmera «XHUMHS» Ha YPOBHE CpEIHEro oO0IIero oOpa30BaHUS BBIACICHBI CIETYIOLIHE
COCTAaBJISAIOLIHE:

0CO3HaHUE 00YUYaIOIUMUCS POCCUNCKON TPAXKIAHCKON UIACHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO,
CaMOCTOSITENTbHOCTH U CAaMOOTIPEIEIICHHUIO;

HaJln4yuc MOTHBAIlMHU K 06yqumo;

I[eJICHANPaBICHHOE PAa3BUTHE BHYTPECHHHUX YOCKIEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

FOTOBHOCTb M CIIOCOOHOCTH 06yqa}om1/1xc;1 PYKOBOACTBOBATBHCA B cBOEH ACATCIIbHOCTH LICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IPUCYITUMUA IIGJIOCTHOI71 CHUCTEME XUMHUYCCKOI'O O6pa3OBaHI/I$I;

HaJIN4YUEC IIPaBOCO3HAHUA 3KOJIOTMYCCKOU KYJbTYPBEI H CIIOCOOHOCTH CTaBHUTh acjm u CTPOUTH
JKHN3HCHHBIC ITJIaHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOEHHUS TMpenMeTa «XHUMHs» JIOCTUTAIOTCS B €IUHCTBE Y4YEOHOU M
BOCIIMTATEIIbHON JAEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKUMH, COLMOKYJIBTYPHBIMU, AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U UJI€a]IaMU POCCUMCKOTO IPaKIaHCKOTO OOIIECTBA, IPUHATHIMU B OOIIECTBE
HOpPMaMU U TIpaBUJIAMHU TOBEJEHUS, CHOCOOCTBYIOUIMMH TpOIleccaM CaMOTO3HAHMS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0yUYaIOIINXCA.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTa «XHUMHs» OTpaxaroT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATENBHON U MPAKTUYECKOW AEATEIHbHOCTH OOYYAIOIIMUXCS MO pealu3allid MPUHATHIX B 00IIecTBe
LIEHHOCTEM, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HaHMS O0YYaIOUIMMUCS CBOMX KOHCTUTYLHMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXXEHUS K 3aKOHY U
MIPaBOIIOPSIKY;

MMpEACTABICHUSA O COUAJIIBHBIX HOpMaXx U IpaBujIax MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHON TBOPUYECKOHN NEATEIBHOCTH MPU CO3/IaHUU YUYE€OHBIX MPOEKTOB, PEIICHHUU
y4eOHBIX M MMO3HABATENbHBIX 33124, BHITOJTHEHUN XUMHYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U PUHUMATh MOTHBBI, HAMEPEHMSI, JTOTHKY U apIryMEHTBI APYTUX MIPH aHAIHU3E
Pa3IUYHBIX BUIOB y4eOHOW AEATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS:



LIEHHOCTHOT'O OTHOIIIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HACJIETUIO0 OT€UECTBEHHOW XHUMHUH;
yBaKeHHMsI K ITPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHHSI XUMUU, OCO3HAHUS
TOTO, UTO JJOCTHUKCHHS HAYKH €CTh Pe3yJIbTAT ATUTEIbHBIX HAOIIOICHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTATBHBIX

ITOMUCKOB, ITIOCTOAHHOI'O TPpYyda y‘léHI)IX " IIPAKTUKOB;

HUHTCpCCa M IMO3HABATCJIBbHBIX MOTHUBOB B IIOJIYYCHHHU MW TOCICAYIOLICM aHallnu3c I/IH(I)OpMaI_II/II/I 0
NEPEAOBBIX TOCTHXXCHUAX COBpeMCHHOfI OTEYECTBCHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,;

CIIOCOOHOCTHU OLCHUBATDH CUTyaluu, CBsA3aHHBIC C XUMHUYCCKUMH SIBJICHUAMU,
" IPpYUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACh Ha MOPaJIbHO-HPaBCTBECHHBIC HOPMbI U ICHHOCTH,

T'OTOBHOCTHU OLICHHMBAThb cBOE NOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IH_[eﬁ C HO3PII.[PII>1 HPaBCTBCHHBIX U
IMPpaBOBbIX HOPM U OCO3HAHUC HOCHGILCTBI/Iﬁ 9THUX MMOCTYIIKOB;

4) hopMupoOBaHUS KYJIbTYPHI 3/10POBb:

MOHUMAaHUS [IEHHOCTEH 310pOBOTO U Oe3omacHoro oOpasza >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOT'O
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

COOJTFOICHHSI TIPaBHJI 0E€30MMacHOTO OOpalICHHsI C BEIIECTBAMU B OBITY, MOBCEIHCBHOW JKU3HH M B
TPYIOBOU JESITENbHOCTH;

IMOHUMAaHWs HOCHHOCTU IIpaBWJI HHAWBUAYAJIBHOIO W KOJUICKTHBHOI'O 0e301acHOro IIOBCJACHUSA B
CUTYyalMiX, YIpOXAOIUX 3J0POBbIO U KU3HHU JIIO,Z[CI;'I;

OCO3HAHMS TOCIEICTBUNA M HENPUATHS BPEIHBIX MPHUBBIYEK (YNOTPEOJIEHMs aJIKOroJis, HAPKOTHUKOB,
KYpEHHUs);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-MCCIEIOBATENBCKONW JEATENBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOC Y4AaCTUC B PCHICHUHU IMPAKTUUYCCKHUX 3aJa4 COHI/IaJIBHOfI HaIpaBJICHHOCTHU (B
paMKax CBOCTO KJracca, IJ_IKOJ'IBI);

HHTEpCCa K MNPAKTHYCCKOMY HU3YUCHUIO npoq)eccnﬁ pa3jindHoro poxaa, B TOM YHCJIC Ha OCHOBC
MPUMCEHCHUSA MPECIMETHBIX 3HAHWH 110 XUMHU,

YBRKEHHUsI K TPYAY, JIOISIM TPY/a U pe3yJbTaTaM TPYI0BOH JIEATSIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaIbHOM TpacKTOpHK 00pa3oBaHus, Oyayiieit mpodeccun
" peajinzaiin COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y‘—IéTOM JIMYHOCTHBIX UHTEPECCOB, CIIOCOOHOCTEH K XUMHU,
HWHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) IK0JIOrMYeCcKOro BOCIIMTAHMS:

9KOJIOTMYECKH 11€JIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;



MMOHUMAaHHUS TI00aTbHOT0 XapaKTepa IKOJIOTHYECKUX TPOOIIeM, BIUSHUS YKOHOMUYECKUX TPOIIECCOB Ha
COCTOSIHUE MPUPOJTHOM U COLUAIIBHOU CPEJIbL;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,HOCTI/DKCHI/Iﬁ XUMHUU JI1  PCIICHHA BOIPOCOB
palrOHAJIBHOI'O IIPHUPOAOII0Ib30BaHNs;

AKTUBHOI'O HEIPUATUSA JEHUCTBUM, NPUHOCAIIMUX BpeJ OKPYKAIOLIEW IPUPOLHOU Cpelne, YMEHHUs
IIPOrHO3UPOBATh HEOJIATONPUATHBIE 3KOJOIMUYECKHE IIOCIEACTBUS HPEANPUHUMAEMBIX JACHCTBUH U
[IPEAOTBPALIATh UX;

HaJIU4Msl Pa3BUTOrO DKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOIMYECKOM KYIbTYpBI, OIbITA JIEATEIbHOCTH
9KOJIOTMYECKOHN HAIIPaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI MU B ITO3HABATEIbHON, KOMMYHUKATUBHOU
U COIIMAIIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO POTUBOCTOSTH UJICOIOTUN XeMo]oouw;

7) HEHHOCTU HAYYHOTO IMO3HAHUSA

chopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHON MPaKTHKH;

MIOHUMAaHUs CleUM(UKN XUMUU KaK HAayKd, OCO3HaHUs €€ pojiu B (OPMUPOBAHUU PalLlMOHAIBHOIO
Hay4YHOT'O MBIIIJICHHS, CO3JIaHUM LIEJIOCTHOTIO IPEJACTaBIECHUS 00 OKPY)KAIOLIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, B IMO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEW M pEIIEHUU MpPOOJIEM COXpaHEHUs
IIPUPOJIHOTO PABHOBECUS;

yOexIEHHOCTH B 0000 3HAYMMOCTH XMMHUU JIJIsl COBPEMEHHOHN IMBUIIM3AINN: B €€ TYMaHUCTHYECKON
HaMpaBJICHHOCTH U BaXHOM POJIM B CO3JJaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPbI, PEIIEHUH TI00aIbHBIX
poOJIeM yCTOMYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPbEBOM, YHEPTETHUECKOM, MUIIEBOW U SKOJIOTHIECKOM
0€30IaCHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEeHUU YCIOBUH YCHEIIHOrOo TPyAa U 3KOJOIMYECKH
KOM(OPTHO KU3HU KKIOTO YIeHa O0IIeCTBa,

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: ITOHUMaHUs CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh IMOJydaeMble 3HAHUS JUIsl aHAIU3a U OOBSCHEHHUS
SBJIGHUN OKpPY)KAIOIIEr0o MHUpa M MNPOUCXOAAIIMX B HEM HU3MEHEHUH, yYMEHHus JeiaTb 00OCHOBAHHBIE
3aKJIIOYEHHsT HA OCHOBE HAyyHBIX (PAKTOB M HMEIOIIMXCA JaHHBIX C IEJIBI0 IMOJYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBLHO HCITOIb30BaTh XUMHYCCKUE 3HAHUS JJId pCIICHUA HpO6J’I€M B pCAJIbHBIX
JKU3HCHHBIX CUTYalUsIX;

HHTEPCCA K IMTO3HAHUTIO U HCCIIeT0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH U CHOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHIO U €CaMOOOPA30BaHMIO, K AKTUBHOMY
MIOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHUH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3IMUHbIX chepax npodhecCHoHaIbHON AeITeIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yabTaThl OCBOCHHS Y4eOHOro mpeamera « XMMHUsS» Ha YPOBHE CPEJHErO 0OLIEero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble A8 (OPMHUPOBAaHUS ~ MHUPOBO33PEHUS  OOYHYAIOLIMXCS  MEXIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) O0OleHayYHble TOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAayYHOM KapTUHBI MHpa U
cneun(uKy METOJIOB TMO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELIECTBO, dHEPTHs,



SBJIGHUE, MPOLIECC, CUCTeMa, Hay4YHBIH (aKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeIOBaHNe, HAOI0ICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHUBEpCaJbHbIC Yy4eOHbIE JeHCcTBUSA (TMO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJISTHBHEIC),
obecnieunBamomye (GopMUpoBaHUE (PYHKIIMOHATIBHOW TIPAMOTHOCTH W COLMAIbHOH KOMIECTEHIIMH
o0yJaromuxcs;

CIOCOOHOCTh O0YYarOUIMXCsA HCIOJIb30BATH OCBOCHHBIE MEXIAUCLUILUIMHAPHBIE, MUPOBO33PEHUECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEIILHON U COLMAIBHON MPAKTHKE.

MeTaHpeI[MeTHBIe PE3YIbTAThI OTPAXKAKOT OBJIAACHNC YHUBCPCAJIbHBIMUA y‘-IC6HI:IMI/I IIO3HAaBaTCJIbHBIMU,
KOMMYHHUKATHBHBIMU WU PETYJIATHBHBIMU ,HeﬁCTBHHMH.

OgiajieHnne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:
1) 6a30Bble JIOTHYECKHE 1eliCTBHA:
CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIPCACIIATL LECIW ACATCIBHOCTHU, 3aAdaBasl MapaMCTpbl U KPUTCPUHU HUX IOOCTHIKCHHA, COOTHOCUTH
PE3YybTaThl ACATCIIBHOCTHU C TOCTABJICHHBIMU ILCJIISAMU,

WCTIOJIB30BATh MPU OCBOCHHM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUSI — BBIICIATH XapaKTEpHBIC
NPU3HAKU TMOHATHH M YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TOHATHUS JUIS
OOBSICHEHUS OT/ICIBHBIX (PAKTOB U SIBICHUI,

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJIaCCI/I(i)I/IKaLII/II/I BC€IICCTB U XUMHNYCCKHNX pCaKHHﬁ;
YCTAHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKAY N3YYACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTUYCCKHUC PACCYKIACHUA (I/IHI[YKTI/IBHLIC, ACAYKTHBHBIC, 110 aHaJ'IOFPII/I), BBIABIIATH
3aKOHOMCPHOCTHU U TPOTUBOPCUUA B pACCMATPUBACMBIX SIBJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBObI U 3aKJIFOUYCHHUS

MPUMEHATHh B TIPOIIECCE TMO3HAHMS, WCIOJIb3yeMble B XMMUU CHMBOJUYECKHE (3HAKOBBIC) MOJIEIH,
MpeoOpa3oBbIBATh MOJICIbHBIE MPEJICTABICHUS — XHUMHUYECKHH 3HAaK (CHMMBOJ) SJEMEHTa, XUMHYecKas
dbopmyna, ypaBHEHHE XUMHUUYECKOW PEAKIIMU — TP PEIICHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX
3a7a4, IPUMEHATh HA3BAaHHBIE MOJEIbHBIE MPEACTABICHUS [UIS BBIABICHUS XapaKTEPHBIX I[PU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6azoBbIe HCCIeA0BaATEIbCKHE IeliCTBHS:
BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(bOpMy.TII/IpOBaTB Ocjin MW 3aaadyu HMCCICOOBaHHS, HCIIOJB30BAaTh IMOCTABJICHHBLIC W CaMOCTOATCIBHO
CCbOpMyJ'H/IpOBaHHI)Ie BOITPOCHI B KAYECTBEC MHCTPYMCHTA ITO3HAHUSA U OCHOBBI JJIA q)OpMI/IpOBaHI/ISI TUITIOTE3BI
10 MPOBCPKE NPABUIIbHOCTU BBICKA3bIBACMBIX Cy)K,Z[CHI/If/'I;

BJIAJIETh HABBIKAMHM CaMOCTOATEJIBHOTO IUIAHUPOBAHUSA M MPOBEICHUS YYEHUUYECKUX SKCIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HaOMIOAaTh 3a XOAOM IIPOIecca, CAMOCTOATEIBHO MPOTHO3UPOBATH €ro
pesyibTat, GopMyaupoBaTh OOOOIIEHWS W BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB
WCCIIETOBAHMS, COCTABIIATH 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;

HpI/IO6pCTaTB OIIBIT y‘{eHH‘{CCKOﬁ HUCCIIeA0BAaTEIbCKON U HpOCKTHOﬁ ACATCIIBHOCTH, HNPOABIIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUMCKY METOJA0B PCHICHUA MPAKTHYCCKUX 3a/ad,
MPUMCHCHUTIO PA3JIMYHBIX METOA0B IMO3HAHMH.



3) padora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMHGPOpMAUK (HAy4YHO-TIOMYJspHAs JUTeparypa
XUMHYECKOTO COJIEp)KaHUsl, CIPABOYHBIC MMOCOOUs, pecypchl WHTepHETa), aHaTU3UpOBaTh HH(OPMAIIUIO
pa3IMYHbIX BUOOB U (OpM  MpEACTaBICHHS, KPUTUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh Pa3IMYHbIE METOJBI MPH TMOUCKe M 0TOOpe HHpOpManuu,
HE0OXOTMMOM TSI BHITIOTHEHUS YIEOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

IpUOOpETaTh OMBIT MCIOJIB30BAHMU MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IUYHbBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAalIbHYIO (OpMy MpeiacTaBieHus uHPopMmanuu (Cxembl, Tpaduku,
JarpamMmbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BAaTh HAayuyHBIH SI3bIK B KauecTBE CpeACTBa NpU padoTe ¢ XMMHUYECKOHl uHpopmanueil:
MPUMEHSTh MEKIPEMETHBIC ((PU3NIECKHE U MaTEMAaTHIECKNE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aO0OpEeBHATYPHI,
HOMEHKIJIATYPY;

HUCIIOJIB30BAaTh U Hp606pa3OBBIBaTL 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HAITIAAHOCTH.
OBJIZIL[EHI/IC YHUBEPCAIbHBIMHA KOMMYHUKATUBHBIMU I[EflCTBPIHMPI:

3aJ1aBaTh BOIIPOCHI 1o CYLIECTBY oOcyxaaemon TEMBI B XoJ1e nuanora
W/WIM UCKYCCUH, BBICKAa3bIBaTh HJEU, (HOPMYIHUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS
MPEJI0KEHHOM 33/1a4u;

BBICTYNIAaThb €  INPE3EHTAlMEHd  pe3yJbTaTOB  IIO3HABATEIBHOM  JIEATEIBHOCTH, ITOJYYEHHBIX
CaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHHKAMU IIPU BBINOJHEHUHM XUMHUYECKOIO JKCIIEPUMEHTA,
MIPaKTUYECKON pabOThI 110 UCCIIEI0BAaHUIO CBOMCTB M3Y4aeMbIX BELIECTB, peain3allud y4eOHOIro MpOeKTa U
¢bopmynupoBaTh BBIBO/IbI
10 pe3ysbTaTaM MPOBEAEHHBIX UCCIEA0BaHNN MyTEM COTJIaCOBAHUS MMO3ULIUHI B X0/ 00CYXAeHNUs U 0OMEHa
MHEHUSIMHU.

Onjaaaenue YHUBEPCAJIbHBIMUA PEryJISI TUBHBIMU JIeHCTBUSIMMU
CaMOCTOATCIIbHO TNIAHUPOBATHL U OCYIICCTBJIATH CBOIO ITO3HABATCIBbHYIO ACATCIIBHOCTD, OIIPCACIIAA eé
e " 3aJavdd, KOHTPOJIHUPOBATH U 110 MEPC HCO6XOI[I/IMOCTI/I KOPPCKTHUPOBATH npe):[naraeMHﬁ AJITroOpuUT™M

NEHCTBUIM TpU BBINOJIHEHUU YYE€OHBIX M MCCIEN0BATENIbCKUX 3a7ay, BbIOMpaTh Hambosee 3(pPeKTHUBHBIN
CIOCO0 MX peIIeHUs C yUYETOM MOITy4YEHHUSI HOBBIX 3HAHUH O BEIIECTBaX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.
NPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as u HeopraHudeckasi XUMHEs OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPECTABICHUN: 0 XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, POJTU XUMHHU B TTO3HAHUU SIBJICHUHN MPUPOBI, B GOPMUPOBAHUU MBIIIJICHUS ¥ KyIbTYpPhl TUYHOCTH, €€
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOJAMMOW IS PEIICHHS NPAKTUYECKUX 3a7a4 W IKOJIOTHYECKH

000CHOBAaHHOTO OTHOILIECHHS K CBOEMY 3/10POBBIO U IIPUPOIHOI Cpese;

BJIaJICHUEC CHCTEMOM XHMHYECKHUX 3HaHI/II\/'I, KOTOpass BKIIHOYACT: OCHOBOIIOJArarOmue IMOHATHA
(XI/IMI/I‘-IGCKI/Iﬁ 3JICMEHT, aTOM, HU30TOoI, S-, P-, d- SJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, MOH, MOJICKYJId, MOJIb,



MOJISIDHBIA  00BEM, BaJICHTHOCTH, JJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCJICHHS, XHMHYECKas CBS3b
(koBasieHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAsS), KPUCTAUIMYECKAs PEHIETKA, THUIbl XUMHYECKHX
peaKkuuii, pacTBOp, OHJICKTPOJMUTHI, HEIICKTPOJIUTHI, HIEKTPOIUTUYECKAS ITUCCOLMUALMS, OKHCIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOM peaKIuu, XUMHYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckuid 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHHUSI MaCChl
BEILIECTB, 3aKOH COXPAHEHHUs M TPEBpAIICHUS SHEPTUU IMPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHUU, MUPOBO33PEHUYECCKHUE 3HAHMS, JICKAIIUE B OCHOBE TOHUMAHHUS IPUYUHHOCTH U
CUCTEeMHOCTH XWMHUYECKUX SIBIICHUH, (DAKTOIOTHYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJTYYCHUH WU
0€3011acCHOM UCIOJIb30BaHUN BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN ACATSIBHOCTH
4yeJI0BEKa;

c(OPMHPOBAHHOCT yMEHHUH BBIABIATH XapaKTEPHbIC MPHU3HAKK TOHATUH, YCTaHABIMBATb WX
B3aMMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME IOHATUSA IIPU ONMCAHMHA HEOPraHMYECKHUX BEIIECTB U UX
IIPEBPAILCHHI;

C(OPMHUPOBAHHOCTb YMEHHUI MCIIOJIB30BaTh XMUMHUYECKYIO CHUMBOJMKY [UIl COCTaBle€HUs (opMyI
BELIECTB U YPAaBHEHUH XMMMUYECKUX peakuui, cucreMatudeckyo HomeHknIatypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OT/AEIbHBIX HEOPTaHMUECKUX BeLecTB (YrapHbli ra3, yrJeKUCbli ra3, aMMHaK, raléHas n3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U IPYTHUE);

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ onpeac/IsiTb BAJICHTHOCTD U CTCIICHDb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB
B COCIWHEHHUSX pa3IMYHOTO COCTaBa, BHUJI XMMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAS, METAJIMYECKas,
BOJIOPOJHAs) B COEAMHEHMSX, TUI KPUCTAJUIMYECKOM pemEéTKd KOHKPETHOrO BellecTBa (aToMHas,
MOJIGKYJISIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJHBIX pPACTBOPAX HEOPTaHUYECKUX
COCIMHCHHUI;

c(OpPMUPOBAHHOCTh YMEHUN YyCTaHAaBIUBATh IPHUHAJICKHOCTh HEOPraHUYECKHX BELIECTB MO HX
COCTaBy K ONpEAETIEHHOMY KIIACCY/TPYIIEe COCIWHEHHU (IIPOCTHIE BEMIECTBA — METAJLIBI M HEMETaJLIH,
OKCH/JIbI, OCHOBAaHHUSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHI pacKpbIBaTh CMbICH mepuoandeckoro 3akoHa J[. WM. MenneneeBa u
JIEMOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIMU;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTePU30BaTh IJICKTPOHHOE CTPOCHUE ATOMOB XMMHUYECKHX HJIEMEHTOB
1-4 nepuognos [lepuoandeckoit cucrembl XxuMudeckux snemeHToB J[. 1. MeneneeBa, uConb3ysl MOHITUS
«S-, p-, d-3JIeKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHCHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COEJAMHEHHI mo nepuoaaMm u rpynmnam l[lepuoanueckoil cuctemsl
xumudeckux ayemeHToB 1. Y. Meneneena;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MTOATBEPKIAThH CYIIECTBOBAHNE TEHETHUECKOM CBSI3M MEXKTY
HEOPraHUYECKHUMH BEIIECTBAMU C IOMOILBIO YPABHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIHIA;

c(hOpPMUPOBAHHOCTh YMEHHS KJIacCHU(PHUIMPOBATh XMMHUYECKUE PEAKIUU IO PA3TMYHBIM MpPU3HAKAM
(aucmy ¥ cOCTaBY pearupyroliux BEMIECTB, TEIIOBOMY (D PEKTy peakiinu, U3MEHEHUIO CTETICHEH OKMCIICHHSI
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTUIO KaTaln3aTopa);

c(OPMHPOBAHHOCTE YMEHHUH COCTaBJIATh YpPaBHEHMS pPEAKIUHA pPa3TUYHBIX THUIIOB, IOJHBIE U
COKpalIEHHbIE YPABHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUThIBAsl YCIOBUS, IPU KOTOPBIX ATH PEAKIMH UTyT
J10 KOHIIa;

c(hOpMHUPOBAHHOCTh yMEHUN TMPOBOAWTH PEAKIMH, TMOATBEP)KIAIONINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIKUE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;



c(OpPMUPOBAHHOCTh YMEHHUH pacCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIIMi
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa ITUX PeaKIInii;

c(hOPMUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIIUU OT PAa3THUHBIX
(bakTOpOB; XapakTep CMEIICHUS XWMHUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3ICHUCTBUS
(npunuun Jle Llarense);

cOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE TMPOILIECCHI, JIeXKallueé B OCHOBE
MIPOMBIIIIJICHHOTO TOJIYYEHHUsI CEPHOM KUCIIOTHI, aMMHAaKa, a TakkKe CPOPMUPOBAHHOCTH MPEACTABICHHUI 00
OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMUUECKOTO IIPOU3BOCTBA;

C(bOpMI/IpOBaHHOCTB YMeHHﬁ IIPOBOAWUTE BBIYMCIICHHA C HCIIOJB30BaHUEM IIOHATHUA «MacCoBas AOJIA
BCIICCTBA B pacCTBOPCH, 00BEMHBIX OTHOIICHHM ra30B npu XUMHUYCCKUX PCAKIUAX, MACChI BCUICCTBA HJIN
00BEMa ra3oB 110 HN3BCCTHOMY KOJIMYECTBY BCIICCTBA, MaCCE WA O6’béMy OAHOTO M3 YU4aCTBYIOIIUX B PEAKIIUU
BCIICCTB, TCIIJIOBOT'O 3(1)(1)6KT3 pCakiiun Ha OCHOBC 3aKOHOB COXpPAaHCHHA MACChl BEUICCTB, MPCBpALlICHUSA U
COXpPAaHCHUS SHCPI'Uuu,

chOpPMUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBWia TMOJIb30BAHHUS XUMHUYECKOW TMOCYAOH U
na0opaTOpHBIM O0OPYAOBaHUEM, a TaKXkKe TMpaBWiia OOpalmIeHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTH YMEHHWH TUTAHUPOBATh W BBINOJIHATh XMMHUYECKHH DKCIIEPHUMEHT (pa3iiosKeHHe
[IEPOKCU/A BOJOPOJa B IIPUCYTCTBUM KaTaaUu3aTopa, ONPEIEICHUE CPEIbl PACTBOPOB BELICCTB C IIOMOILIBIO
YHUBEPCAJIbHOTO UHMKATOPA, BIUSHUE PA3IUUYHBIX (DAKTOPOB Ha CKOPOCTh XMMUYECKON peaKluu, peakluu
HMOHHOI0 0OMEHA, KaueCTBEHHbIE PEAKIIMU Ha Cynb(at-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
pellIeHre SKCIEpUMEHTAIbHBIX 33/1a4 110 TeMaM «MeTais» U «HemeTanisl») B COOTBETCTBUU € IIPaBUIIaMU
TEeXHUKU 0€30MacHOCTH NMpHU OOpaIeHUH C BEIEeCTBAMU U Ja0OpaTOPHBIM 00OPYAOBAHUEM, MPEICTABIIAThH
pe3yabTaThl XUMHUYECKOTO AKCIEpUMEHTa B (OpME 3almiCH YPaBHEHUIH COOTBETCTBYIOIIMX pEaKUUH
(GopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATh XUMUYECKYIO HH(POPMALIHIO, IT0JTy4aeMYIo U3
Pa3HbIX UCTOYHUKOB (CpeCTBA MAcCOBOW KOMMYHMKAIUK, IHTEpHET U ApYyTHUX);

c(OPMHPOBAHHOCTh YMEHUH COOII0AATh MPaBUIIa SKOJIOTHUECKH 11€JI€CO00Pa3HOTO0 MOBEIEHUS B OBITY
U TPYAOBOW JEATENBHOCTH B LEIAX COXPAHEHMsI CBOErO 3JI0POBbSl M OKPYKAIOIIEW NMPUPOIHOM Cpe.bl,
OCO3HAaBaTb OINACHOCTb BO3JCUCTBUSA HA JKUBBIE OPraHU3MBbI ONPEAECIEHHBIX BEIIECTB, IIOHUMAas CMBICI
nokazarens IIJIK, mosicHATP Ha mnpuMepax crocoObl YMEHBIIEHHS W MPENOTBPALEHUS UX BPEIHOIO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa;



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC

Ne HanmeHnoBaHue pa3nenoB ¥ TeM MPOrpaMMBbl KonuuectBo uacos DnexTpoHHbIe (UUPPOBHIE)

n/n Bcero  KonTtponbHbIe IIpaxkTHueckue 06pasoBaTeNbHbIe pecypehl

paboThI paboThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
11 Crpoenne atomoB. Ileproanueckuii 3akoH u [lepuoanueckas cucrema 3 http://school-collection.edu.ru/
xumuueckux asiementoB J[. . Meneneera

12 Crpoenue BerectBa. MHOr0ooOpa3ue BEIIECTB http://school-collection.edu.ru/
13 Xumuueckue peakiuu 1 http://school-collection.edu.ru/
Hroro no pasaeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meramisl 6 1 http://school-collection.edu.ru/
2.2 Hemeramis 9 1 1 http://school-collection.edu.ru/
2.3 CBs3b HECOPraHMUECKUX U OPTaHMYCCKUX BEIECTB http://school-collection.edu.ru/
Hroro no pazueny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 Xwumus v )KU3Hb 4 http://school-collection.edu.ru/
Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
MNOYPOUYHOE IINIAHUPOBAHUE
11 KJIACC

No Tema ypoka KonnyecTBo 1acos Hatatman  Jlarta pakt  DnexkTpoHHbIE UG POBBIE 00pa30BaTEIbHBIC
/1 Bcero  Kontponbenbie [lpaktndeckue pecypcesl

paboTsI paboThI
1 Xumuueckuit d1eMeHT. ATOM. 1 03.09.2024 http://school-collection.edu.ru/
DNeKTpOHHAass KOHPUTYypaIus
aTOMOB

2 llepuonuyeckuit 3aKOH U 1 10.09.2024 http://school-collection.edu.ru/

[Iepnoanueckas cucrema


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Tema ypoka KonnuecTBo yacos Haramman  [lara ¢pakt  DnekTpoHHBIE HU(POBBIE 00pa30BaTEeIbHBIC

Bcero  Konrtpousbnsie IIpakruueckue PpeCYpCHI
paboThI paboThl

XHUMHUYECKHX dj1eMeHToB 1. 1.
MenneneeBa, nxX CBS3b C
COBPEMEHHOM TEOpPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MCHCHHUSI 1 17.09.2024 http://school-collection.edu.ru/
CBOMCTB XMMHYECKUX DJIEMEHTOB

Y UX COCMHEHHUH IO Tpynnam 1

nepuojaM. 3HaYeHUe

MEePUOIUYECKOTr0 3aKOHA U

CHCTEMBI XUMHYECKHUX DJIIEMEHTOB

J.1. MenneneeBa B pa3BUTUN

HayKH

CrtpoeHue BelecTBa. XuMHUECKas 1 17.09.2024 http://school-collection.edu.ru/
CBsI3b, €€ BUJIBI, MCXaHU3MbI

00pa3oBaHMs KOBAJICHTHOM CBSI3H.

Bonopoanas cBs3b

BaneHTHOCTE. 1 24.09.2024 http://school-collection.edu.ru/
3HeKTp00TpI/IHaTeHBHOCTb.

Crenens okucieHus. Bemecrsa

MOJICKYJIAPHOT'O U

HEMOJICKYJIAPHOTO CTPOCHUSA

[MToHsTHE O AUCTIEPCHBIX 1 01.10.2024 http://school-collection.edu.ru/
cucremax. IcTuHHBIE 1

KOJUIOUIHBIE PACTBOPBI.

MaccoBas noiis BelecTBa B

pacTBope

Knaccudukanus 1 HOMEHKIATypa 1 08.10.2024 http://school-collection.edu.ru/
HEOPraHUYECKUX COCTUHCHUIA.

I'enetnyeckas cBs3b

HEOPraHUYECKUX BEIIECTB,

Pa3IUYHBIX KJIaCCOB



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

10

11

12

13

14

Tema ypoka
Bcero

Knaccudukanus XuMuaeckux 1
peakuil B HEOPraHU4ECKON 1
OpraHWYECKON XMMHUH. 3aKOH
COXpaHEHHUS MAaCChl BEUIECTB;

3aKOH COXPaHEHHUS U

MpEeBpaILCHHs SDHEPTUU TIPU

XUMHYECKHUX PEaKIMIX

Ckopoctb peakiuu. OOpaTumbie 1
peakunn. XuMHU4ECKOe
paBHOBecHe

[IpakTuueckas pabora No 1. 1
«BiasiHrE pa3nuuHbIX (HAaKTOPOB

Ha CKOPOCTh XMMHUYECKOMN

peaKIum»

DIEKTPOTUTHYECKAS 1
mucconuanus. [Tonstue o

BOZIOpOIHOM ToKa3aTene (pH)

pactBopa. Peakuun HOHHOTO

oOMeHa. ['uaponus opranndeckux

U HEOPTraHUYECKHX BEILECTB

OKHUCIMTENIHEHO- 1
BOCCTAHOBUTEIIHHBIC PCAKIIHH.

[Tonsatue 06 >nmexkTponmse

pacIiiaBoB ¥ pacCTBOPOB COJIEH

KonTtponbHas pabota no pasueny 1
«TeopeTnyeckre OCHOBBI XUMUW)

Mertamisl, UX MOJOKESHHUE B 1
IIepuonnueckoii cucreme

XUMHYECKHX djieMeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH

cTpoenust atoMoB. O01IIe

dbuznyecKre CBOMCTBa METAILIOB

KonnuectBO yacos

Konrposusnsie IIpakTuueckue

paboThI

paboThl

JlaTa miaH

15.10.2024

22.10.2024

12.11.2024

19.11.2024

26.11.2024

03.12.2024

10.12.2024

Hara dakt

DnexTpoHHbIe M(POBBIE 00pa3oBaTeIbHBIC
pecypcsl

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

1/

15

16

17

18

19

20

21

22

23

24

Tema ypoka

CruraBbsl METAJUIOB.
DIEKTPOXUMUYECKUN P
HaIPSOKEHUH METAJIIOB

XUMHYECKHE CBONCTBA
BaXHEHMILINX METAJUIOB (HATpHil,
KaJIni, KaJIbIIUM, MarHui,
AIIOMUHUI) U UX COEITMHEHUI

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COCUHEHUN

XUMHUYeCKre CBOMCTBA IIUHKA,
JKeje3a U UX COEIMHEHUI

[IpakTuueckas padbora Ne 2.
"PemieHue skcepuMeHTAIbHBIX
3a1a4 1o teme «Metamib»"

Hewmeranibl, ux nojioxxeHue B
IIepuonnueckoii cucreme
XUMHUYECKUX djiemeHToB JI. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

du3nueckre CBOMCTBA
HEMETAJUIOB. AJUIOTPOTHS
HEMETaJUIOB (Ha IpUMeEpe
KHCIIOPO/Jia, cephl, pocdopa u
yriepoja)

XUMHYEeCKHE CBOMCTBA
raJIOTE€HOB, CEPhI M X
COE€IUHEHUI

XuMHUYeCKHe CBOMCTBA a30Ta,
dbocdopa 1 UxX COeTUHEHUI

XUMHUYECKUE CBOMCTBA yIJIepoa,

KpEMHHA U UX COEIUHEHUI

Bcero

KonnuectBO yacos

Konrposusnsie IIpakTuueckue
paboThI paboThl

Jara nnan

17.12.2024

24.12.2024

14.01.2025

21.01.2025

28.01.2025

04.02.2025

11.02.2025

18.02.2025

25.02.2025

04.03.2025

Hara daxt

DnexTpoHHbIe M(POBBIE 00pa3oBaTeIbHBIC

pecypchl
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Ne Tema ypoka
n/n

25 TlpumeHeHre BaKHEUIITNX
HEMETAJIOB U UX COCTMHEHUI

26 O000I1IeHNE ¥ CUCTEMATH3aIIHs
3HaHuM 1Mo TeMe «HemeTasby.
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKIUi 1
TEPMOXUMHUYECKUE PACUETHI

27 Tlpakruueckas padora Ne 3.
«Perenue 3KCrepUMEHTAIbHBIX
3aga4 no reMe "Hemeramier"y»

28 KonTtponpHas pabota o TeMam
«Metamib»
«Hemeramnsiy/Beepoccuiickas
npoBepoyHas pabora

29 Heopranuyeckue U OpraHU4ecKHe
KucIoTel. Heopranuueckue u
OpraHWYECKHE OCHOBAHUS

30 Am¢oTepHble HEOPTaHUYECKHE U
OpPTraHUYeCKUEe COSTUHEHHS.
I'enetnueckas cBs3b
HEOPraHMYECKUX U OPTaHHIECKUX
BEILIECTB

31 Poib xuMun B 00ecrieyeHnn
JKOJIOTUYECKOM, SJHEPreTUUECKON
Y IMUIIEBOH 0€30IaCHOCTH,
Pa3BUTUU MEAUIMHBI

32 IlpencraBnenust 06 o0mMx
HAYYHBIX IPUHITUIIAX
IPOMBIIIJICHHOTO MOJTyYEHHS
BaKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB H
MaTepuaioB

Bcero

KonnuectBO yacos

Konrposusnsie IIpakTuueckue

paboThI

paboThl

JlaTa miaH

11.03.2025

18.03.2025

01.04.2025

08.04.2025

15.04.2025

22.04.2025

29.04.2025

06.05.2025

13.05.2025

Hara dakt

DnexTpoHHbIe M(POBBIE 00pa3oBaTeIbHBIC
pecypcsl
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Ne Tema ypoka
n/n

34 Xumwus 1 370pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

Bcero

34

KonnuectBO yacos

Konrposusnsie IIpakTuueckue

paboThI

paboThl

JlaTa miaH

20.05.2025

Hara dakt

DnexTpoHHbIe M(POBBIE 00pa3oBaTeIbHBIC
pecypcsl

http://school-collection.edu.ru/



http://school-collection.edu.ru/

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB W.I'., Cragkos C.A. AKimoHepHoe 001iecTBo

N3parensctBO «lIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

O.C.I'abpuensiu Meroaunueckoe nocodoue Xumusi-11 kimacc.

KonTponbHble 1 mpoBepouHble padboThl K yueOHuKY Xumust -11 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/
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