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MNOACHUTEJIbBHAS 3AIINCKA
PabGouass mporpamma mo xumum 10-11 Kkimaccel mnpeaHasHaueHa IS pealu3aluu
0011eo0pa3oBaTenbHONM MPOrpaMMbl OOyUeHUSI XHMHHM B CpPEeIHEH IIKOJe M paccuuTaHa Ha 68
4acoB.

PaGouas mporpamMma coctapiieHa B cooTBeTcTBUU ¢ DenepaabHbIM 3aKOHOM
ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepauuny;

e mpukazom MunnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHnn llopska opraHu3alnyuy U OCYIIECTBICHUs 00pa3oBaTeIbHOM
NESITEeIbHOCTH TI0 OCHOBHBIM 00I11€00pa30BaTeIbHBIM TPOrpaMMaM  —
o0pa3oBaTeNbHbIM MPOrpaMMaMHAYaILHOTO OOIIEro, OCHOBHOTO OOLIEro U
CpenHero oomiero oopa3oBaHUs;

e ®I'OC 00O, yrBepxaeHHbIM TpuKkazoM Munnpocsemenus ot 31.05.2021 Ne
287;

e ®OI'OC COO, yrBepxkaeHHoro nmpukazom MunoopHayku ot 17.05.2012 Ne
413;

o ®OOII COO, yrBepxkaeHHo# npukazoM Munnpocsemenus ot 18.052023 Ne341;

e JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

e Paboueit mporpammoii Bocnutanuss MOVY-COII c. backatoBka (mpukas
Nel68 ot 10.08.2022)

e [Nabpuensu O. C. Xumus. [Ipumepusie paboune nporpammsl. [Ipeamernas
muaus yueOHukoB O. C. IN'aOpuensna, 1. I'. Octpoymona, C. A. Cnankosa.
10—11 kunaccel : yueb. mocobue 111 001eo0pa3oBar. opraHu3anuii 0a30BbIi
ypoBenb / O. C. T'abpumensn, C. A. CnagkoB. — 2-¢ u3m. — M.
IIpoceemienue,

e C (emepallbHBIM TEpEYHEM yYCOHUKOB I  00IIeoOpa3oBaTEIbHBIX
yupexaeHuit //mpuka3 ot 21.09.22 No 858

e Ha ocHoBe [lonoxenus o paboueit nporpamme MOVY-COIII c. backatoBka
/mpuka3 Ne 249 ot 31.08.23

KOHIICTIIIMK ~ TIPETOJaBaHuss y4eOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX
opranmzanusx  Poccuiickoit  ®enepanuu, peaM3yONIMX OCHOBHBIE  00pa3oBaTelIbHbBIC
IpOrpaMMbl, M OCHOBHBIX NOJIOKeHHUN «CTpaTeruu pa3BUTHUsI BocnHUTaHud B Poccuiickoit
®enepannn Ha iepuof 10 2025 roga» (Pacnopspkenue [IpaBurensctea PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY MOJXOA0B K pa3paboTKe MpOTrpaMMbl IO XUMUH, K OTPEENICHUI0 00IIel CTpaTeruu
0o0y4deHHs, BOCIUTAHHS M Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU yU4€OHOTO MpeaMeTa «XUMUs»
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHLENTyanbHble nonoxeruss ®T'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEPKaHMs, Pe3yJIbTaTOB 0O0y4YeHHsSI U TPeOOBaHUM K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOTy4yaeMoOe BBITyCKHHUKaMu  00IIeo0pa3oBaTeIbHOM
OpraHM3aly, SBISETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIMM 3TAllOM pealu3alil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[IEHHOCTEH, MPUCYIIHX [IEJTOCTHON CUCTEME XUMUYECKOTO 00pa30BaHusl. DTU IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaK)K€ SKOJIOIMYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbIO U MPUPOAHON cpelie.
Peanusyercs xumuueckoe oOpa3oBaHHEe OOydYAOIMIMXCS HA YPOBHE CPEIHETO OOIIEro
o0pa3oBaHUs CpeICTBaMU y4eOHOTO mpeameTa «XUMHUS», COAepkKaHUe U MOCTPOSHUE KOTOPOTO
ompesieNieHbl B MPOrpaMMe MO XUMHH ¢ y4€TOM CrenuuKd HAyKM XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TIPUPOBI M B MAaTEPHAIBHOW >KM3HU OOIIECTBA, a TAKXKE ¢ y4ETOM OOIMX IeNe u



INPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEro o0Iuero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CHCTEMBl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojb B COBPEMEHHOM
LUBWIN3ALUK, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaJ B
(opMHpOBaHUE PALIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JAHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpYKaroIeM MUpPE KaK O €UHCTBE IPUPOJIBI U YeNIOBEKa, KOTOpoe (POPMUPYETCS B XUMHUHU Ha
OCHOBE IIOHMMAHHMs BEILECTBEHHOI'O COCTaBa OKPYXKAMOIIETO0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auUMOACHUCTBYsI C APYTUMH €CTECTBEHHBIMYM HayKaMH, XMMUS CTAJIa HEOThEMIIEMOM
YacTbI0 MUPOBOHM KYJIbTYpbI, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXIO0ro
yieHa oOumiectBa. CoBpeMeHHass XMMHsS Kak Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pEUICHHE TIJI00aNbHBIX MNPOOJIEM YCTOMYMBOTO Pa3BUTHA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MTUIIEBOM, IKOJIOTHYECKOM 0€30MMaCHOCTH U OXPaHbI
310pPOBBSI.

B cootBercTBUM C OOMIMMH IENSIMH M MNPUHIUIAMH CPEIHEro ooiero oodpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kinacesl, 6a30BbIi yPOBEHb U3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOUICKYJIBTYPHYIO TOATOTOBKY OOYYaroIIUXCs, HEOOXOAMMYIO MM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisitoliuMu  ipefMera «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusa» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPbIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HAHWH U3 001Iel XUMHH ) M OpraHnyeckoi XuMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MPU
U3YYEHUHU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000Opa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 HeopraHuyeckas
XUMHSA» chOpMUpOBaHa B MPOrpaMMe M0 XUMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yueOHOro Marepuaiga M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHH BEIIEeCTBa
paccMaTpUBalOTCs Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHs OPraHMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U DJIEKTPOHHBIX IPEICTABICHUNM O CTPOECHUU BEILIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB 10
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIEro oOpa30BaHUsS MEpBOHAYaJIbHBIE
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yTJIOM 3peHUS B IipeameTe « XUMUs» 6a30BOr0 YpOBHS pacCMaTpPUBAETCS
U3y4EHHBIN Ha yPOBHE OCHOBHOTO 001IET0 00pa30BaHMs TEOPETUUECKUIA MaTepHal 1
(dakTosornuecKre CBEACHMS O BEIIECTBAX U XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O011as 1 HeopraHuveckas XMMHUs» 00yUJaroIUMCs IPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NMEePUOIUIECKOr0 3aKOHA € OOIIETEOPETUYECKUX U METOJOJIOTUUECKUX MO3ULINH,

ri1y0e TMOHATh UCTOPHUECKOE M3MEeHEeHne (PYHKIIMH 3TOro 3akoHa — OT oboOmiaromeit 10
00BSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHNH, a TAKXKE O XUMHUECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB 2neMeHTaMM  COJEp)KaHUS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO



B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpblBaloT €€ poilb B I103HABaTEJIbHOW U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAXKEHHSI K IIPOLIECCY
TBOPYECTBA B 00JACTH TEOPUHM M MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U IPUMEHSTh €€ Ul MONOJHEHUs 3HAHUH, pelIeHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1ienom conepxaHue
yueOHOTro npeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YECHHUs OPUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HJeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPIaHUYECKOI0 M OPraHNYEeCKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBJICHUM MMyTEM 3KCIEPUMEHTA
U PELICHUS NPOTUBOPEYMH MEXKIy HOBBIMHU (PaKTaMH M TEOPETHUECKUMH MPEIINOCHUIKAMH,
OCO3HaHME POJIM XMMUHU B PEIIEHUM 3KOJOIMUYECKHX Mpo0JieM, a Takke MpodiieM cOepexeHust
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3AHNS HOBBIX TEXHOJIOIMHA U MaTepUaoB.

B nutane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHSI U COLIMATIM3ALMN O0yUarOIUXCsl IPUHSITHIE

IPOrpaMMOil MO XUMHHM MOJXOAbl K ONpPENEICHHUIO COJAEp)KAaHUS U IIOCTPOEHUs IperMera
npeaycMaTpuBaloT (OPMHPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NeHCTBUH, uMMeromux 0a3zoBoe
3HAYEHUE Ui pa3IMYHbIX BUAOB JEATEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
0o0paboTkn wHPOpPMAIIUK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.
B npaktuke npenojaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsl, TaK U Ha
YpPOBHE CpeaHero o0miero 00pa3oBaHus, IPH ONPEACICHUN COACP)KATEIbHON XapaKTePUCTHKH
1esiell u3y4eHus npeaMera HalpaBjieHUEM IepBOCTEICHHON 3HAYMMOCTH TPAJULIMOHHO
npu3HaETcst POPMUPOBAHUE OCHOB XUMUYECKONW HAyKH KakK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, IPAKTUUECKON AEATEIbHOCTH YEJI0BEKa U KaK OJJHOr0 U3 KOMIIOHEHTOB
MHUPOBOU KyJIbTypbl. C METOIUYECKON TOUKH 3PEHUS TaKOH MOIX0/1 K OMPEACIICHUIO TeJIeH
U3y4YEeHMsI ITPeIMETa ABJISIETCS BIIOJHE ONPaB/JIaHHBIM.

CornacHO N1TaHHOM TOYKE 3pEHUs TJIAaBHBIMM LIEJIIMU HU3Y4YEHHs IpeaMmeTra «XHUMHUsS» Ha

6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GOpMHpPOBAHHME CHUCTEMBbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dyHaaMeHTallbHbIE 3aKOHBl U TEOPUM XHUMMH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M
NOHUMaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUII MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTHE NMPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluil, HeOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUH, UMEIOIIUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MIOBCEIHEBHOM JKN3HY;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOIIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJeHHEeM NpaBWil 0€30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJel U 3a7a4 U3y4eHHUs MpeaMeTa B
porpaMMe 1o XMMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPUOPUTETAMU B
cucTeMe cpeaHero oouiero oopazoBanus. CeroJHs B IPenojaBaHUU XUMHUHU B OOJIbIIEH CTETIEHN
0THaéTCsl MPEANOYTeHUE MPAKTHUECKON KOMIIOHEHTE COJiepKaHusl 00yUeHHsI, OpUEHTHUPOBAHHON
Ha MOJTOTOBKY BBITYCKHHKa OOIIe00pa3oBaTelbHON OpraHHU3alliM, BIAJCIONIEro He HabopoM
3HaHUH, a (DYHKUIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMM W YMEHHUSMU aKTUBHOTO
MOJIyYEHUs 3HAaHUHN U IPUMEHEHMSI UX B PEaIbHON XKU3HU /IS PELLIEHUS IPAKTUYECKUX 3a/1a4.



B cBi3M Cc ATHUM TpH U3yYEHHH TpeaMera «XUMEs» JIOMHHHPYIOIIEe 3HA4YCHUE
MPHOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

aJanTanus 00yJaroIuXcs K YCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, OPMUPOBAHUE
UHTEIJUICKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K C€amM00Opa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECCTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHN),
UMCIOIINX YHUBEPCAIbHOE 3HAYCHUE JUIS PA3IMYHBIX BUJIOB JIEATCIBLHOCTH: PEHICHHUS TPOOIeM,
MOMCKA, aHanmu3a M O00paboTKu HWHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHUs OIbITa
JESTEIIbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B IMO3HAHWW XWMUH, a TAKXKe JJI OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpraHM3M 4YeJOBEKa M NPUPOJHYIO Cpeay; pa3BUTHE II03HABATEIILHBIX WHTEPECOB,
UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH 00YJarOIUXCcsi: CHOCOOHOCTH CAMOCTOSITEITHHO
nprOOpeTaTh HOBBIE 3HAHUS IO XUMHH B COOTBETCTBHHM C JKU3HECHHBIMH IOTPESOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH IS TIOWCKA U aHAJIM3a Y4eOHOU U
HAYYHO-TIOMYJISIPHOW MHPOPMAIIUU XUMHUECKOTO COJICPKAHUS;

(dbopMHpOBaHUE U PAa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJIIOaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUH U MPOBEJICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTAHKE Y 00 y4YarOIIUXCsl YOSIKAEHHOCTH B TyMaHUCTUYECKON HATIPABICHHOCTH XHMUH,
e€ BaKHOW POJM B PEUICHUU TJIOOAIBHBIX TPOOJIEM pPalMOHAIBHOIO MPHUPOIOI0JIb30BAHMS,
MIOTIOJTHCHUST YHEPTETHYSCKUX PECYpCOB M COXPAHCHHS MPHUPOJIHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC ¥ CBOEMY 3JI0POBBIO, a TAKKE IPHOOPETESHUS
OIIBITA MCIIOJIb30BAHMSI MTOJYYCHHBIX 3HAHUN JUTSI IPUHATHS TPAMOTHBIX PEHICHUN B CUTYAIHSX,
CBSI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMH.

B ydeOHOM mmiane cpeHero o0miero oopa3oBaHus MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 007acTH «EcTeCTBEeHHO-HAYYHBIC PEAMETHI.

OO11ee 4ncIo 4acoB, OTBEIEHHBIX JJI U3YYEHHUS XUMHH, Ha 6a30BOM YPOBHE CPETHEr0 00IIEro
oOpa3oBanmus, coctaBisger 68 gacos: B 10 kimacce — 34 vaca (1 wac B Hegenmto), B 11 kimacce — 34
yaca (1 gac B Hezeno).

PaGouas nporpaMMa 1o XHMHM SBJISETCH NPHJIOKEHHEM K 00pa3oBaTeIbLHOM
nporpamMe cpeanero oouero oopasosanusa MOY-COIHI ¢. BackaroBka Ha 2024- 20261r

YueOHuKHN U yueOHBbIE MOCOOUS, KOTOPBIE UCTIONB3YIOTCS B X0/ U3YUCHHS IIPEIMETA:

1. Vwuebnuk: O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakxoB. Xumus. 10 kiacc.
ba30BbIil ypOBEHB.

2. Yueonuk.O. C. I'abpuensn, . I'. Octpoymos, C. A. Cnankos. Xumus. 11 kmacc.
ba30BbIil ypOBEHD.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuenuii A. M. bytieposa,
e€ OoCHOBHbIe NOJOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[Ipencrasienue o K1accupUKaIMKA OPraHUIecKUX BeulecTB. HoMeHkmaTypa opraHndeckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBHAIbHbIE Ha3BaHUS BaKHEHIINX ITPEeICTaBUTENEN KIIAaCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBlIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. MeraH um 3TaH — mpocTeiiiue
IPEJCTaBUTEIIN ATKaHOB: (PU3HYECKHe U XUMUYECKUE CBOWCTBA (peaKIMK 3aMEILeHHsI K TOPEHUsT),
HaXO0XJICHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (pEeaKkiuu TUAPUPOBAHHMSA,
raJloreHUpOBAHUS, TUAPATALUH, OKUCIICHHS U IOJIMMEpU3alluN ), OJy4YeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). [loaydeHre cuHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuy ruIpupOBaHUs], FaIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJyYeHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hedtb u e€ mpoucxoxaenne. CrnocoObl nepepaboTKy HEPTH: IEPErOHKA, KPEKUHT (TEPMUYECKHUI,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M HUX MpEBpallleHUu: 03HAKOMIIEHUE C
oOpa3iamu miacTMacc, KayuykoB U pe3uHsbl, Koyuiekuun «HedTe» n «Yronab», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCcTBa
MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 NUCXOJHBIX BEIIECTB WIH ITPOJYKTOB PEAKIIUN).




Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UUYECKUE U
XMMHUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMH METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHHUE),
npuMeHeHrue. Bogopoineie cBsI3u Mexay MoJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIHUIEPUH: CTpOeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI pEaKIlHs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemonwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC PEAKIIHH),
NOJIy4YEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. CTeapruHOBas M OJEMHOBas KHUCIOTHl Kak
NPECTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YrieBoabl: cocTas, Kiaccuukanus yriieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKJICHHE B TPUPOJE, NPUMEHCHHUE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u nemmono3a Kak mpupoaHbie monumepsl. CTpoeHue Kpaxmaia U IeJUTION03HI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (TIpoJin3, KaUeCTBEHHAs PEaKIHsl C HOJIOM).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOoBeJeHuE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CupTOB (B3auMojeiicTBUe TiuiepuHa ¢ ruapokcugoM Mmenu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJI TIPOJTYKTOB PEAKIINN).

A3oTCcoaepKame OpraHunIecKue COeTNHEHHS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyeckue coequHeHnss. Puzndeckue 1 XUMUYeCKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha MpuUMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aAMHHOKHUCIIOT.
ITenTuaer.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHAas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THUIPONIU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

DKcIepruMeHTATbHBIE METOJbl M3YYCHHUsS! BEUIECTB M X IPEBpAIICHUil: HaOIIOJeHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OETKOB IPH HarpeBaHWHW, I[IBETHBIC
peakiuu OEIKOB.



BbicokomosieKyJISIpHBIE COeIUNHEHHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIEKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — IIOJIMMEPU3ALUS U MIOJTUKOHACHCALUS.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M MX MPEBPALICHUN: O3HAKOMIIEHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIe CBS3H.

Peanm3zanust MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJIb30BAHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIIOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KilaccupuKaluusa, TI[EepUOJUYHOCTh, HaONO/IEHUEe, HW3MEpEeHHe,
3KCHEPUMEHT, MOJECITUPOBAHUE.

®u3nka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHoIorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUSI, MOKOIIUE CPEACTBA,
JIEKAPCTBEHHbBIE U KOCMETHUYECKHUE MTpenaparsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAA XUMMUSA

Teopernyeckne 0CHOBbI XMMHHU

XuMHUECKUH 3reMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELECTB
0 TpyNIaM U neprojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMOoJIsSIpHasl U TOJIsIpHAasi, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00Opa30oBaHUsl KOBAJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTPULIATENBHOCTE. CTENeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.



Knaccudukanust Heopranndeckux coequHeHnii. HoMeHkaTypa HeOpraHm4eCKux BEIIeCTB.
I'eHeTnyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX pEaKIUil B HEOPTaHUYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAaHEHMSI MACChl BEILECTB, 3aKOH COXPAHEHMS U IIPEBPALLCHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTUMbIe peakLUu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTHueckas aucconuanus. CuibHble M cialble 37aeKTposnThl. Cpena BOAHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, 1IE€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHUS BELIECTB M HX IPEBpAILlEHUM: JAEMOHCTpaLus
tabmun «llepmonuueckas cucremMa xumudeckux snemeHtoB . M. MenneneeBa», u3zyueHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHHE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIPECIICHUE CPENBl PACTBOPOB BELIECTB C IOMOULIbIO YHHUBEPCAIBHOIO MHIMKATOPA, pPEaKLUU
HMOHHOr0 OOMeEHa), MPOBEICHHE MpPAaKTUYeCKOM paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU PEAKIIUM».

Pacuérnble 3anaum.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKLMM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM TOHATUS KMACCOBAs A0S BEIIECTBAY.

Heopranuyeckas xumusi

Hewmerannsl. [lonoxxenue nemeramion B [lepuoanyeckoii cucTeMe XMMHUUECKUX 3JIEMEHTOB
J. U. MenaeneeBa U OCOOCHHOCTH CTpOeHMsS aTOMOB. Pu3nMyecKHe CBOMCTBA HEMETAJJIOB.
AJoTpomnust HeMeTaJIoB (Ha IpUMepe KHCIOPO/a, cepbl, hocdopa U yriepoaa).

XUMHYECKUE CBOMCTBA BAXXHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.
Meramnsl. [lonoxenue meramnos B [lepruoauyeckoit cucTeMe XUMHYECKUX 3JIEMEHTOB /.

U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oobiiue
dbuznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJLIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPUM, KaJdid, KajbIMd, MAarHUM,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

OO6mue crocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

OKCIEepUMEHTAIbHbIE METOJbl H3y4YeHHUs BEHIECTB U MX TNPEBpPAIICHUN: H3yYEeHUE
KOJUTEKIIMU «MeTalIbl U CIIIaBbI», 00pa3I[0B HEMETAIUIOB, PEIICHNUE IKCTIEPUMEHTAIIBHBIX 3a/1a4,
HAOIO/IEHUE M ONHCAaHWE JEMOHCTPAllMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUIPOKCHUIA aJIFOMUHHUS C PACTBOPAMU KHUCJIOT U LIEJIOYEN, KAYECTBEHHBIE PEAKIIMM HAa KaTUOHBI
METaJlIOB).

Pacuérnrie 3amaun.

Pacuétel Macchl BelecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl Macchl (00BEMA, KOTMUYECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CITU OJIHO M3 BEIECTB UMEET MMPUMECH.

XuMHuS 1 KM3Hb

Ponp xumuu B 06ecriedeHnH YKOJIOTHIECKOM, SHEPreTUIECKON U MHIIEBON 0€30MacHOCTH,
pa3BUTUU MEAULMHBL. [IOHATHE O HAYYHBIX METOIaX MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIHIMA.



[IpencraBieHns 06 OOIUX HAYYHBIX TPUHIIUITAX TIPOMBIIIIICHHOTO TIOTYYEHUS BKHEHIINX
BEIIIECTB.

YemoBek B MHUPEC BCIICCTB U MATCPHUAIIOB: Ba)KHEUIIHe CTPOUTCJIBHBIC MAaTCpHaJIbI,
KOHCTPYKIIMOHHBIC MaTepHallbl, KPAaCKH, CTEKIIO, KepaMHKa, MaTepHajbl IS SJICKTPOHHKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIC YI00pEHUSI.

Xumusa u 3J0POBBC YCJIOBCKA: IIpaBHJIa HCIIOJB30BAHUS JICKAPCTBCHHBIX IMPCIIapaToOB,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MeKIpeaMeTHbIC CBSI3H.

Peanu3zanust MeXIpeAMETHBIX CBS3CH NPU M3yYCHHUH OOIIEH M HEOPTaHMYECKOW XMMHUU B
11 xmacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaxK " HOHﬂTHﬁ, ABJIIAIOIUXCA CUCTCMHBIMU IJId OTACJIBHBIX MPEAMCTOB €CTCCTBCHHO-HAYYHOT'O
IUKIIA.

OO01mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAITU3,
CHHTE3, KJIaCCI/I(l)I/IKaIII/Iﬂ, MNEpUOANYIHOCTD, Ha6JHOIIeHI/IC, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpeHUe, SIBIICHUE.

®dusuka: marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, NMPOTOH, HEHUTPOH, MOH, HM30TOII,
PalMOaKTUBHOCTh, MOJICKYJIA, DHEPTETHUCCKUN YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOsIHHUEC BCLICCTBA, (1)H31/I‘~IGCKI/IC BCJIMYMHBI U CIMHUIBI UX U3MCPCHUA, CKOPOCTD.

buonorus: kieTka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAaMHHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPO/IBI, TIOJIE3HBIC UCKOTIAEMbIE, TOIUIUBO, PECYPCHI.
TexHonorusa: XuMuueckas MMPOMBINIJICHHOCTD, MCTAJUTYPTHA, IPOU3BOACTBO CTPOUTCIIbHBIX
MaTepHalioB, CEIbCKOXO35HUCTBEHHOE MTPOU3BOJICTBO, MHIIEBAs IPOMBIIUICHHOCTD,
q)apMaIIeBTI/I‘-IeCKaﬂ MPOMBIIIJICHHOCTD, IPOU3BOACTBO KOCMETHUYCCKUX IIPCIIapaToB,
MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, JICKTPOHHASI IPOMBIIILJICHHOCTb,

HaHOTEXHOJIOTUH.
INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA

HbA30BOM YPOBHE CPEJIJHEI'O OBILET'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YaroIIMMUCS
IporpaMM CpeAHero oOIiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IIPOrpaMM CPeHETo 00IIero 00pa30BaHus ABISETCS CHCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CpeTHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEAYIOIINE COCTaBIIAIOIIHUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKONW TPaXKJAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJInYMe MOTUBAIMH K 00yUEHHIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN Y UCTOPUUYECKUX TPaAULIUN 6a30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaThCS B CBOCH JEATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYHUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYue MPABOCO3HAHUS DKOJOTUYECKOW KyJIbTYpbl W CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIAHBI.



JIn4HOCTHBIE Pe3yabTaThl OCBOCHHUS NMPeAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yueOHOU
U BOCIHTATEIbHOMI ACATCIIbBHOCTHU B COOTBCTCTBUH C T'YMAHUCTUUCCKHMHU, COOUOKYJIBTYPHLIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH W HACAIIAMU pOCCI/IﬁCKOFO TpaXXJAaHCKOI'0O O6H.[€CTBa,
IOPUHATHIMU B OOLIECTBE HOPMAaMH M TMpaBUJIAMU TOBEACHHS, CIIOCOOCTBYIOIIMMHU MpoLieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHHSI IMYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE PEe3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPaxkaroT cPOpMHUPOBAHHOCTH
OIBITa MO3HABATEIILHOM 1 HpaKTI/I‘leCKOfI ACATCIIBHOCTHU O6yanOH1HXCﬂ I10 pCaIn3aliuy MPUHATBIX
B 00LIIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIOPSAIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW AESATEIbHOCTU IPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOU €ATEeIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

OCHHOCTHOI'O OTHOLICHHUA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTEYECCTBCHHOM
XUMUH;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUYECKOrO MPUMEHEHUs
XUMHHU, OCO3HAHUA TOT'O, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIHMTCIBbHBIX Ha6HIOHCHHﬁ,
KPOMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TpyAda y‘-IéHI)IX " MPAKTHUKOB,;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMIOJIYYEHUHM U TMOCIEAYIOIIEM aHajIu3e
uH(GOpPMAIIMHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHMA,

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBA3aHHbBIE C XUMHUECKUMHU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

T'OTOBHOCTH OIICHUBATh CcBOE MOBEACHHUEC MW IIOCTYIIKM CBOUX TOBapI/IHIeﬁ C HOSI/IIII/II\/JI
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro o0pas3a »KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOoIeHHsT MpaBmwil 0€30macHOTO OOpalieHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPY0OBOH JIEATEIILHOCTH,

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIFOCH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUS alIKOTOJId,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKATHBHOH KOMITETCHTHOCTH B Y4eOHO-MCCIICIOBATEILCKOW  JEeSITEITHbHOCTH,
0OIIECTBEHHO TTOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX JEATSIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH MPAKTUYECKHX 3a/a4 COLUATbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPO(QEeCcCHid Pa3InYHOTO poJia, B TOM YHUCIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAaHHUH 110 XUMHU,

YBa)X€HUS K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJI0BOM NEATEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIAMBUAYAIbHON TPAaCKTOPHH 00pa30oBaHusl, Oyayen
npodeccuu U peanu3annui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPeOHOCTEH 001I1ecTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COMATIBHOM CpEbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH Ul PELICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOLIEW MPUPOJHOM Cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEINPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKU;

MOHMMAHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodiieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTHM XUMHUHM JJIi COBPEMEHHON IUBUIM3AlUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M JKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBHH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMAHUS CYIITHOCTH METOJIOB MTO3HAHMSI, UCTIOIb3YEMBIX

B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIyda€MbIC 3HAHUA [JI aHajln3a U 00BICHEHUS SIBJICHUI OKpyXaromero Mupa u

MPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUs JelaTh OOOCHOBAHHBIE 3aKIIOUEHHUS Ha OCHOBE
HAyYHBIX ()AaKTOB ¥ UMEIOIIMXCS TAHHBIX C 1I€TBI0 MOMyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO UCTIOJIh30BaTh XUMHUYSCKUE 3HAHUS [Tl PEIICHUS TTPOOIeM
B pCAJIbHBIX JXU3HCHHBIX CUTYyallUAX,

MHTEpeca K MO3HAHUIO M UCCIIeI0BATEIbCKON AeSITENEHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HaHUH 110 XHMHH B COOTBETCTBHU C JKU3HEHHBLIMH
MOTPEeOHOCTSIMU,

MHTEpeca K 0COOEHHOCTSM TPYZAa B Pa3IMUHBIX cepax mpodeccnoHaTbHON AesITeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOGHUS ydyeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIFOYAIOT:

3HauUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCHUTUTHHAPHBIC
(MeXMpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa



U crieln(UKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTrus, SIBJICHUE, MPOIECcC, CHCTeMa, HAyYHBIH (aKkT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JAeHCTBMS  (TO3HABaTelbHble,  KOMMYHMKAaTHBHBIE,
peryiasaTuBHbIE), oOecneduBarole (HOpMUPOBaHME (PYHKIMOHAIBHOM TIPAMOTHOCTH H
COLMAIbHOW KOMIETEHIIMH 00yYaroInXcs;

CHOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIOJIB30BaTh ~ OCBOGHHBIE  MEXAMCLUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCallbHble Yy4eOHbIe JEHCTBHMsS B IIO3HABATEIBHOM U
COLMAJIBHON IIPAKTHUKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAJIbHBIMH y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a30Bble JJOrnYecKue AeCcTBHS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh LeJNU MAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUHM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCTIOJIB30BaTh IMPH OCBOCHHM 3HAHWK TNPUEMBI JIOTHUYECKOTO MBIIIICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOIBH30BATh
COOTBETCTBYIOLUE MTOHATUS AJIs1 OObSICHEHMSI OT/IEJIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHABJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSMU;

CTPOMTBH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHEIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U IPOTHBOPEUMS B PACCMATPUBAEMBbIX SBJICHHSX, ()OPMYJINPOBATH BBIBOBI U
3aKIIIOYECHHUS;

NPUMEHSATHh B TIpoIecce MO3HAHMUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEIH, TPE0OPa30BBIBATH MOAEIHHBIE MPEICTABICHUS — XUMUYECKHAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTHUECKUX 3aJa4, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIE NTPE/ICTABICHUS 115
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEeMBIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dbopMynupoBaTh LEIM M 3aJauyd  MCCJIEIOBAaHMSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITENIHOIO IUIAHUPOBAHUS M MPOBEIEHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0AaTh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (opmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O TPOACTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTENBHOMY IIOMCKY METO/IOB pEIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METOJ/IOB IIO3HAHMS.

3) padora ¢ nHpopmManmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HMHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COACp)KaHWs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHeTa),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHHUS, KDUHTUIECKH OIICHUBATh
€€ TOCTOBEPHOCTh U HETPOTHBOPEUNBOCTb;



(GopMynHupoBaTh 3ampoChl M NPUMEHATh Pa3IM4YHBIE METOMAbI NMPH IOMCKE U OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7a4y ONpeaeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANBbHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayeCTBE CpeACTBa INpu paboTe € XUMHUYECKOU
uHpopMaLuel: MPUMEHATh MEXIpeIMeTHble ((U3UYecKue M MaTeMaTHYeCKue) 3HAaKU MU
CUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3ajJjaBaTh BOIPOCHI 110 CYIIECTBY OOCYX/1aeMOW TeMbl B XOJl€ JAUAIOra U/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEJIbHOM AESATEIBbHOCTHU, IMOJYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAMHM IPH BBIIOJHEHUH XMMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYECKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuu y4eOHOro IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O pPE3yiIbTaTaM MPOBENEHHBIX
UCCIJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHI B X0/€ 00CYXK/I€HUs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMU 1eCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATEILHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM IMOJy4yeHHs] HOBBIX 3HaHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITENIbHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHBIC pE3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MHUPA, POJIH XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
ANEKTPOOTPHUIATEIIPHOCTh, XWMHUYECKash CBs3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIH  CKEJIET,
GyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHUYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COSTMHEHUS); TEOPUH M 3aKOHBI (TEOPHS CTPOCHUST OPTaHUUYECKHUX
BemectB A. M. byTtnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHHM; MHPOBO33PEHUECKHE 3HAHMS, JIEKalllhue B OCHOBE MOHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,



cocTaBe, OJy4YeHUH U 0€30aCHOM MCIOJB30BaHUHU BAXKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAaKTUYECKOM 1EATENBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKHU MMOHITUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JUISI COCTAaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWid, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKUX BELIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAICKHOCTh U3YYEHHBIX OPTraHUYECKHX
BEIIECTB 10 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIIACCY/TPYIIe COCAMHEHUN
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAlllue COCIUHEHUS, BBICOKOMOJICKYISIPHBIC
COeJMHEHHs), JaBaTh MM Ha3BaHMs 10 cucremarndeckoii Homenkimatype (IUPAC), a Taxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMsI OTHEIbHBIX OPraHUYECKHUX BEIECTB (ITUJIEH, MPOIMMJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLUEPHUH, (eHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHUCIIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIOTa, CTE€APUHOBAsl KUCIOTa, TJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJIbI XUMHUYECKOM CBSA3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHS MPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemiecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH PA3IUYHbBIX KIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, ATaHOJ, YTUJIEHTJIMKO/b, TIUIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeIUI003a, AaMHUHOYKCYCHas KHCIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKH YIJIEBOJOPOIAHOIO CBHIPbS
(HedTh, TPUPOMHBII Ta3, yroyib), cmocoObl MX TepepabOTKM W MPAKTHYECKOS MPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS I10 XUMHYECKUM YPABHEHUSIM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WIIM MPOIYKTa PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIM MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX HAy4HOTO
MO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmrofieHHe, UW3MEpEeHHe, OKCIEPUMEHT, MOJEIMPOBAHNE), HCIOIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUSI JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
n1abopaTOpHBIM 000PYIOBAaHHMEM, a TAK)KE MpaBUia OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(IpeBpalleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUH, MOJYUYCHHUE STHICHA M MU3yYeHHE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IeHaTypalus OeJIKOB pU HarpeBaHuH,
[IBETHBIE PEAKIINH OCIIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 0OpaIieHu!
C BeILIeCTBaMH U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, MPEACTABIATH PE3YJIbTAaThl XUMHYECKOIO



JKCIIepUMEHTa B (opMe 3amucy YpaBHEHHI COOTBETCTBYIOUIMX peakiuuil U (opMyIupoBaTh
BBIBOZIbI HA OCHOBC 3TUX PE3YJIbTATOB,

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil unpopmaiuu, IHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
IIOBCACHUA B 6LITy u pr,Z[OBOfI ACATCIIBHOCTH B ILECIAX COXPAaHCHUSA CBOCrO 3J0pPOBbA H
OKPY>KaloIlle MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIECTB, MoHMMas cMbici mnokaszarens [I/IK, mosicHaTe Ha
npuMepax crnocoObl YMEHBUICHHUS M MPEJOTBPAIICHUS UX BPEAHOIO BO3JICHCTBUS HA OPraHHU3M
YeJI0BEKa,;

JJIsA O6Y'-IaIOH.[I/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IPUMCHSATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSL CTIETIBIX U C1a00BUASIINX O0YYAOIINXCS: YMEHHE UCTIOTIb30BaTh PeabeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHs Kypca «O011as 1 HeopraHuueckas XUMHUSD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpPa, POJIM XMMHUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS U
KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOJUMOW MJisi pelIeHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII 00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEGHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJTIMYECKass  pelETKa, TUIBI  XMUMHWYECKUX  pEaKkuil, pacTBOp, DJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsE TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakIiy, XUMHUECKOe PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS DIEKTPOIUTHUECKON
auccouuanuy, nepuoandueckuil 3axol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHHUs M MPEBpAIICHUs] PHEPIHMHM NPU XUMUYECKUX DPEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JieXkKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU M Oe30MacHOM MCIIOJIb30BAaHMM Ba)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTUYECKOMN JEATEeIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUU HEOPraHMYECKHUX
BELIECTB U UX NPEBPAILEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUMKY JUJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBManbHbIC Ha3BaHHA OTICIBHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas M3BECTb, HETrall€Has W3BECTb, NIUTHEBAs COJA, NMUPUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUX PA3JIYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METAJIIINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COECIUHEHHI;



c(OpMUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAAJICKHOCTH HEOPIaHUYECKUX BEIIECTB
M0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COITH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonunyeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh OJCKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MenzesneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cuCTEMbI XUMUYECKHUX AeMeHToB []. U.
MeHpeneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBAThH) 00IIME XUMUYECKUE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMHU C IIOMOINBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(hOpMUPOBAHHOCTh YMEHHUSI KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU MO Pa3IUnYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroliux BeHIeCTB, TeIIoBoMYy 3(hdekTy peakiuw,
M3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEAKLUN Pa3IUYHBIX TUIIOB, MOJIHBIC
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX 3TH
peaKIu UAyT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMH TMPOBOJUTH PEAKLUU, MOATBEPXKIAIOIINE KAYeCTBEHHBII
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIHO3HABaThb ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPTaHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIuu OT
pa3iaNuYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUECKHE MPOIECCHI, JISKAIIHUE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MpeJCTaBICHU 00 OOIMX HAy4YHBIX MPUHIHUIAX W SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYUCICHHUS C WCIOJB30BAHUEM TTOHSTHS
«MaccoBasi JIOJNiS BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHYECKHX
pEaKIusaX, MacChl BEIIeCTBa WM 00bEMa ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe HIIN
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO 3 (DeKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHHS MACCHI BEIIECTB, MPEBPAIIEHUS U COXPAHECHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuUiia 0OpaIleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATE XUMHUYECKUNW DSKCIIEPUMEHT
(paznmokeHHEe TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTalll3aTopa, OMpEICIICHUE CpPeIlbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuu, PEaKIMd HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMu Ha
cynbdart-, kKapOOHAT- W XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agau nmo TtemMam «Metamnel»y U «Hemerayuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU



06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH U JJa0OpaTOPHBIM 000PYy/I0BaHUEM, MPEICTABIISATh
pe3ybTaThl XUMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyITHPOBATEH BBIBOBI HA OCHOBE 3THX PE3YJIhTATOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHUYECKU AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMYIO U3 Pa3HbIX HCTOYHHKOB (CpEICTBAa MACCOBOM KOMMYHHKAIMH, IHTEPHET U IPYTuX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBMJIa SKOJIOTMYECKH Ie1ecO00pa3HOro
IIOBCACHUA B 6BITy u pr,Z[OBOfI ACATCIIBHOCTH B ILECJIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA H
OKpY’Karolied MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HAa YKHBBIC OPTraHH3MbI
OTpENIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [11K, moscHATh Ha mpuMepax CrocoObI
YMCHBIICHUSA U MPEAOTBpALICHUSA UX BPECAHOT'O BOBZ[GI;'ICTBI/HI Ha OpraHuiM 4CJIOBCKA,

JJISL O6Y"IaIOH.H/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IPUMCHSATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYCCKHX SIBIICHUH;

JUTSL CTICTIBIX U CTIa00BUIAIINX O0YYaIONINXCS: YMEHHE UCII0JIb30BATh Pelibe()HO-TOYCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Ne KoauuecTBO 4acoB
n/n TemaTuueckue pasaeibl Bceero K/ p I/ p

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

[Ipenmet oprannyeckoit xumuu. Teopus

11 CTPOCHHUS OPTAaHMYECKHX COeTMHEHUN A. M. 3
byrneposa
Pasnen 2. Yraesomnopoabst
2.1 [IpenenbHbIE yTIeBOJOPOIbI — AJTKAHbI 2
99 HenpenenbHble yriaeBogOpOIbl: aKEHBI, 6 1
aJIKa/INCHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
94 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 3 1
nepepaboTka
3.1 Crnuptsl. ®enon 3
3. Anpnerunpl. Kap6oHoBbie KUCTOTHI. ClIOKHBIE 7 1
3¢ups
3.3 YrneBoasl 2
3.4 1 1
Pasnen 4. A3oTcoaep:kainye opraHudeckue coeTMHeHUus
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
5.1 IInactmaccel. Kayuyku. Boiokna 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KJIACC




KoanyecTBo 4acoB

Ne Kontpoan
n/n TemaTuueckue pasaeibl Bcero HbIE /p
padoThbI
Pasznea 1. TeopeTuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 3
anemenToB JI. . MenaeneeBa
1.2 Crpoenue Bemectsa. MHOrooOpasue BeniecTB 4
13 XHUMHYECKUE PEAKITUN 6 1
Pa3nea 2. Heopranuyeckasi xumusi
2.1 Mertasbl
2.2 Hemeramnbl 1
53 CBs13b HEOPTaHUYECKUX U OPTAHUYECKUX )
BEILIECTB
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
MNOYPOYHOE IIVTIAHUPOBAHUE
10 KITIACC
Ne ara
n/n Tema ypoka : IIpumeyanue
nnaH daKT
IIpeamer opraHu4ecKo XUMHH, €€
1 BO3HUKHOBEHHUE, PA3BUTHE U
3HAYCHHE
Teopust cTpOEHUSI OpraHUYECKUX
2 coenunenuii A. M. bytneposa, eé
OCHOBHBI€ MOJOKEHUS
[IpencraBnenue o knaccuduxanuu
OpTraHUYECKHUX BEILECTB.
3 Howmenknarypa (cucrematuyeckas) u

TPUBHUAJIIBHBIC HA3BAHUA
OpTraHU4YCCKUX BCIICCTB

Ankansbl: cocTaB U CTPOCHUC,

4 TOMOJIOTUYECKUH P

5 Mertan u 3TaH — npocTeuIme
MPEICTaBUTENN AJTKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE,

CBOMCTBA




OTuUJEH U NPONUIIEH — IpOCTENIINe
[IPEACTABUTENIN AJIKEHOB

10

11

[IpaxTuueckas padora Ne 1.
«HonyquHe 9TUWJICHA U U3YYCHUC
€ro CBOMCTB»

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomyyenue
CHHTETUYECKOT0 KayuyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHH PSI.
AleTuiaeH — npocTenImii
MPEACTaBUTENh AIKHHOB

Brruucnenus mo YpaBHCHHIO
XUMHYCSCKOM pC€aKiuu

12

13

14

15

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCHYHOCTH ApEHOB

I'eneTnyeckas cBs3b YriieBo40poaos,
IMPpUHAJICKAIIUX K pa3JIMYHbIM
Ki1accaM

[TpupoaHbIE HCTOYHUKH
YIIEBOIOPOAOB: MIPUPOIHBIN ra3 u
MOMyTHbIE HEDTAHBIE Ta3bl, HEPTH U
MPOIYKTHI €€ nepepadoTKu

[TpuponHbIE HCTOYHUKH
YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u
HOIMyTHBIE HEPTSHbIE ra3bl, HEPTH U
HOPOAYKTHI €€ epepaboTKH

16

KontponbHas padoTa mo pazaerny
«YTIeBOOPOIBI»

17

18

19

HpeJICJ'II)HI)Ie OOJHOATOMHBIC CHI/IpTI)II
METAHOJI U 3TaHoJ. Bomopoanas
CBSI3b

MHOroaroMHbI€ CHUPTHI:
STUJICHTIUKOJIb U TTULEPUH

DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKrue 1 XUMUYIECKHE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruapl: GopManbaeTuI u
arnetaiapaerun. AneTod

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCITIOThI: MypaBbUHAs
U yKCyCHas




22

[IpaxTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CreapuHOBast U OJIEMHOBAsT KUCIIOTHI,
KaK MPEICTaBUTEIN BBICIINX
KapOOHOBBIX KUCIIOT

24

25

26

MBbL1a Kak cOJIU BBICIINX
KapOOHOBBIX KHCIIOT, HX MOIOIIEE
JICUCTBUEC

CrnoxHnble 3(hupbl KaK IPOU3BOJHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(pupoB

Kupsl: runponus, npuMeHeHue,
Ouoyoruueckas poiib KHUPOB

27

YTneBoasl: cocTaB, KilacCH(pHUKAIIHS.
Baxueiimme npeacraBuTeNu:
TIII0K03a, (PyKTO3a, caxaposa

28

29

Kpaxman u nemironosa kak
IIPUPOJHBIE ITOTUMEPBI

KonTponbhas pabota no pazueny

«Kucnopoaconepxkarue 1

OpPraHn4CCKuC COCAUHCHUA )

30

AMMHBI: METHJIAMHAH U aHUJINH

31

32

33

AMUHOKHUCIOTHI Kak aM(pOTepHbIe
OpPTaHWYECKHUE COCTUHEHUS, X
ouosiornyeckoe 3Hauenue. [lerntuael

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI
OCHOBHBIE TIOHSATHUS] XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydykH, BOJIOKHA

11 KUIIACC

Ne
n/n

Jara

Tema ypoka
ILnan

dakr

IIpumeyanue

XUMUYECKUH IEMEHT. ATOM.
DnexTpoHHas KOHPUTYypaLus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema




XUMHYECKHUX 3eMeHTOB /[[. .
MenpeneeBa, UX CBSI3b C
COBPEMEHHOU TEOpHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMECHTOB U
UX COEJMHEHUH 10 Ipymram u
nepuojam. 3HaueHue
MEePUOJNYECKOr0 3aKOHA U
CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKu

CrtpoeHnue BeniecTBa. XuMu4ecKas
CBSI3b, €€ BUbl; MEXaHU3MbI
00pa30BaHMs KOBAJIGHTHON CBSA3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DJIEKTPOOTPULIATEIHLHOCTD.
Crenenn okucieHus. BemnecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTCMAX.
HcTtunHBIEC M KOJIJIOUIHBIC
pacTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPC

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnyeckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XumMuaeckux
peaKurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUs MacChl BELIECTB;
3aKOH COXPaHEHHUsI U IIPEBPALICHUS
SHEPrUU MPU XUMHYECKUX
peaKkuusx

Ckopoctb peakiuu. OOpaTuMbie
peakiuu. XUMHYECKOEe PAaBHOBECHE

10

[IpakTnueckas padora Ne 1.
«BnusHue pa3nu4HbIX (HaKTOPOB
Ha CKOPOCTh XUMHYECKOU
peaxIum»




11

12

13

DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[TonsTHE O BOJOPOTHOM
nokazatene (pH) pactBopa.
Peakiiun nonHoro ooMeHa.
I'uaposn3 opraHnveckux u
HEOPTaHMYECKUX BEIIECTB

OKXuCIUTEIIHFHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUH.
[TonsTe 006 3meKTpOIIHU3E
pacIIaBoB U PacTBOPOB COJICH

KonTponpHas pabota mo pazueny
«TeopeTryeckre OCHOBBI XUMHI

14

MerTaminl, UX ITOJIOKCHHE B
IIepnonnueckoii cucreme
XUMHUYECKUX dieMeHToR /1. M.
MeneneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O01IHe
(hU3UYEeCKre CBONCTBAa METAJIIOB

15

CIu1aBBI METAIIOB.
DNEeKTPOXUMHUYECCKUN P
HaIIpsHKEHNUH METaJUIOB

16

17

18

XHWMHYECKHUE CBOMCTBA
BaKHEHIINX METAJUIOB (HaTpuH,
KaJlnii, KaJIbIIiii, MarHui,
ATIOMHHMI) U UX COETUHEHUM

XHUMUYECKUE CBOWCTBA XpOMa,
MEIU U UX COEIUHECHNHU

XHUMHYECKHE CBOMCTBA IIMHKA,
JKene3a U UX COeIMHEHNN

19

[IpakTuueckas padora Ne 2.
"Pemenue sKkCriepuMEHTAIbHBIX
3aja4 1o reme «Mertamib"

20

Hewmeraisl, uX mojioKeHHUE B
[Tepuonnueckoit cucreme
XAMHUYECKUX d1eMeHToB /I, M.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®du3nYecKre CBOMCTBA
HEMETAJUIOB. AJIOTPOIUS
HEMETaJUIOB (Ha IIpUMepe
KHCJIOpoJia, cepbl, hocdhopa u
yriiepoa)

22

XUMHYecKre CBOMCTBA TaJIOT€HOB,
Cephl U UX COCTMHEHUI




23 XHUMHUYECKHE CBOMCTBA a30Ta,
dhochopa u ux coeTMHCHUI

24 XUMHUYECKHE CBOMCTBA YIJIEPO/a,

KPEMHUS U UX COCIUHEHUI

o5 [IpumeneHne BaxKHEUIINX
HEMETAJIJIOB U UX COSAMHEHUN

O00011IeHNE U CHCTEMATH3ALIH
3HaHu# 1Mo TeMe «HeMeTamis.
26 Breruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIui 1
TEPMOXHUMHYECKUE PACUETHI

[TpakTuyeckas padora Ne 3.
27 «PemieHne 3KcepuMeHTaIbHBIX 1
3azad4 mo reme "Hemetamisr"»

KonTponbHas padbota no temam

28
«Metamwe» U «HemeTamis»

Heopranuueckue u opraHndeckue
29 kucioTel. Heopranuueckue u
OpPraHUYECKHUE OCHOBAHUS

AMdoTepHbIC HEOpPraHUYECKHE U
OpPraHHYECKUE COCTUHCHHUS.

30 I'eneTnueckas cBI3b
HEOPraHMYECKUX M OPraHUYeCKHX
BEIIIECTB

Posne xumuu B o0ecieueHun
31 JKOJIOTUYECKOU, SJHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU

MCIUIIMHBI

[IpencraBnenust 06 oOmUX
39 HAYYHBIX TIPUHITUITAX
MIPOMBIIIJICHHOTO TTOTy4eHUs

Ba)KHEHIIIMX BEIIECTB

33 YenoBek B MUpE BEIIECTB U

MaTcpHraIoB

34 XUMUs ¥ 37J0pOBbE YEIIOBEKA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Habops! 1iudpoBbIX pecypcoB K yueOHUKaM
"Xumus", 10 xmace, 'abpuenag O.C., Mackaes @.H., IToromapes C.10O., Tepenun B.1.

"Xumuga", 11 knacc, [abpuensu O.C., JIsicoa [.I.

2. [ToypouHble TIIaHUPOBAHUS


http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

[InagupoBanue kK yueOunky "Xumusa", 10 xinacc, ['adopuensa O.C., Mackaes @.H., [Tomomapes
C.1O., Tepeuun B.N.

[InanupoBanue k yuebnuky "Xumus", 11 kinacc, ['abpuensu O.C., JIeicoa ..

3. Mertoanueckue peKOMEeH1alluu

Pexomennaimu 1o ucnosnszoBanuio Hadopa [HOP k yueouuky "Xumusa", 10 knacc, ['abpuensu
0O.C., Mackaes @.H., ITonomapes C.1O., Tepenun B.1.

Pexomenmanmu 1o ucnosnbzoBanuio Hadopa [IOP k yueouuky "Xumusa", 11 knacc, ['abpueinsu
O.C., JInicoBal'.l'.

4. lHHOBaIIMOHHBIE yueOHbIE MaTepUabl
"Bbuoxumust"

"Xumus. 8-11 knaccel. Bupryansnas nadoparopus”

5. Komnexnuu
HHTepakTUBHBIE 331441 10 XUMUH

KOHTDOJII)HLIG Da6OTI)I 110 OCHOBHBIM pas3jicjiaM V‘~I€6HI)IX JUCITUITIINH

OpraHqucxaH XUMMU. BI/II[COOHBITI)I

OTKpPBITHS B OPraHUYECKON XUMUH U OMOXHMMUU



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/000009b9-a000-4ddd-6c59-070047cfdffc/
http://school-collection.edu.ru/catalog/rubr/000009b9-a000-4ddd-6c59-070047cfdffc/
http://school-collection.edu.ru/catalog/rubr/000009ba-a000-4ddd-e3aa-2d0047cfe01a/
http://school-collection.edu.ru/catalog/rubr/000009ba-a000-4ddd-e3aa-2d0047cfe01a/
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/
http://school-collection.edu.ru/catalog/rubr/49a77f5a-3439-f8b2-5588-aa20bbc963c5/
http://school-collection.edu.ru/catalog/rubr/c954277b-ff0a-4db8-3bd0-81f1c77802a6/
http://school-collection.edu.ru/catalog/rubr/8bbb6869-56b1-438f-910a-5803af16c295/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/d2754a5b-028c-45fe-b556-43f5abf78c86/

