AHHOTaIUs K padoyeii mporpamme

yueOHoro Kypca «Xummus B 3aga4ax», 10-11 kiaaccesl

PaGouas mporpamma ydeOHOro kypca «XuMus B 3ajJadax» U3 YacTH,
dbopmupyemoil ydyacTHMKaMu OOpa3oBaTEIbHBIX OTHOIICHUS, pa3paboTaHa B
cootrBeTcTBUM ¢ TyHKTOM 18.2.2 ®I'OC COO u peanuzyercs B 2024-2025 yu.r. B
10 knacce Ha €CTECTBEHHO-HAYYHOM Mpoduiie 00ydeHHs.

PaGouas nmporpamma pa3paboTaHa yduTeaeM B COOTBETCTBHH C MOJOKEHUEM
0 pabouumx mporpaMMax U OIpeAeNsieT OpraHu3aluilo 00pa3oBaTeNbHON
NEATEeIbHOCTH YYUTEJIEM B ILIKOJIE [0 JAHHOMY y4eOHOMY MpEAMETY.

PaGouas mporpamma ydebHoro kypca sBusercs dYacteio OOIl COO,
OIPENEIAIOIIEH:

- COZIEpKaHUE;

- IUTaHUpYEMBbI€  pe3yJbTaTbl  (JIMYHOCTHBIE,  METaNpeIMETHbIE U
peIMETHBIE);

- TEMaTHYECKOE IIAHUPOBAHUE C YUETOM pabouelt mporpaMMbl BOCIIUTAHUS U
BO3MOXKHOCTBIO Hcmoiab30oBanus DOP/IIOP.

[Ipu peanuzauuu MPOTpaMMbl HUCIOJIB3YETCS CIEAYIONIEe MaTepUabHO-
TEXHUYECKOE 00eCIIeYeHHE:

- uudpoBas mabopaTopust s IKOIBHUKOB IleHTpa oOpa3zoBaHus
€CTECTBEHHO-HAYYHOM HAMPaBICHHOCTH « T04Ka pocTay;

- HoyTOyku lleHTpa 00pa3oBaHMs €CTECTBEHHO-HAYyYHON HAmpaBiICHHOCTH
«Touka pocray;

- uHTepakTUBHasg maHenb lleHTpa o0pa3oBaHUsI €CTECTBEHHO-HAYYHOUH
HaIpaBJICHHOCTH «To4yKka pocTay.



MUWHHUCTEPCTBO NPOCBEHNIEHUS POCCUICKOMN ®EJEPAIIUN
Munucrepcrso oopaszoBanus SpociaBckoi 001acTH
YnpasJjieHue o0pa3zoBanusi AAMUHUCTPAUM Yrjanuckoro MP

MOY COII Ne5 um. 63-1ro YriimuckKoro rnexoTHoro moJkKa

PaccmoTpeHa Ha rearoruueckoM CoBeTe VYTBepxaalo:

MOY COI Ne5 um. 63-ro Yraudckoro Hupexrop MOY COLL Ne5 um. 63-ro
MEXOTHOTO IOJIKA VYTIUUCKOTO MEXOTHOT'O MOJIKa
ITporoxon Ne 1 ot 29.08.2024 [Taraumpaa H.JL.

[Tpuka3 Ne77/01-09 ot 30.08.2024

PABOYAS ITPOI'PAMMA

yueOHoro Kypca «XumMus B 3a12a4ax»

st o0ydarommxcs 10—11 kiraccos

Yriamg,2024



HEJN U3YYEHUSA YYEBHOI'O KYPCA

Pacmimpenue 3Hanumii, opmMupoBaHME yYMEHHI M HABBIKOB y YYallUXCs I10
pElIEHUIO PACUETHBIX 33/1a4 U YIPAKHEHUM 10 XUMUH, Pa3BUTHE MMO3HABATEIILHOM
AKTUBHOCTU U CAMOCTOSATEIIbHOCTH.

COIAEPXKXAHUE KYPCA

10 kiace

Beenenue.

Ponb m MecTo pacueTHBIX 3a/lad B CHCTEeME OOyYeHHUS U MPaKTUIECKOMN
xu3Hu. llenmn w 3agaum Kypca. Poilb M MeCTO pacyeTHBIX 3aJa4 B CHUCTEME
00yUYeHUsI XUMHUH U TPAKTUUECKOM KU3HHU.

Pacyersl no xumuueckum popmysnam.

OCHOBHBIC TOHSITUS M 3aKOHBI XUMHUU. BemiecTtBo, XMUMHYECKUA 3JIEMEHT,
aToOM, MOJIEKYJIa. 3aKOH COXPAHEHUsI MacChl BEILIECTB, 3aKOH MTOCTOSIHCTBA COCTaBa,
3akoH ABorajapo. KonudecTBo BemiectBa, MoJb, MOJSpPHas Macca, MOJISIPHBIN
o0beMm razoB. MaccoBass foiid. BbluucieHne MaccoBOM JI0JIM XHMHYECKOTO
aJIeMeHTa B COoeMHEeHUU. BBIBOJ XuMHuueckoil opMyIibl BEHIECTBA MO MACCOBBIM
JIOJISIM 37IeMEeHTOB. OTHOCUTEIIbHAS TNIOTHOCTh Ta30B. Y CTAHOBJICHUE MPOCTEHIIIEH
dbopMynbl  BelIECTBA MO MAaCCOBBIM JIOJIIM JJIEMEHTOB C HCIOJIb30BAaHUEM
a0COJIFOTHON M OTHOCUTEIBHOM MJIOTHOCTH BellecTBa. BbIiBO opMyIibl BeliecTBa
0 OTHOCHUTEJHHOM IUIOTHOCTH Ta3oB U Macce ( OO0ObeMy WU KOJUYECTBY)
POJYKTOB CTOPaHUS.

BorunciieHus1 N0 ypaBHEHUAM XMMHUYECKUX peaKkuuid

XUMHUYECKUE PEAKUUU. YPABHEHUS XUMHUUECKHX peakuui. Beruucienue
Macchl(Koau4yecTBa, 0ObemMa) BelIecTBA IO HW3BECTHOM Macce(KOJUYecTBY,
00BEMY)OJTHOTO W3 BCTYIMBIIUX B PEAKIUIO WM TOJYYHBIIUXCS BEIIECTB.
TenmoBoit »ddext peakiuu. TepmMoxuMuyeckue ypaBHeHUs peakiuid. Pacuers
TEIJI0BOro 3P ¢eKra peakiuu 1Mo JaHHBIM O KOJIMYECTBE (Macce, 00beMy) OJIHOTO
U3 YYAaCTBYIOIIMX B PEAKIMU BEHIECTB M KOJIMYECTBY BBIJCISIONICUCS WU
NOTJIOIIAIOIIEHCS TeTUIOThl. Bhlunciienre mMaccsl (KoiruecTBa, 00beMa) MpoIyKTa
pEaKIHy, €CITU OJTHO M3 UCXOTHBIX BEIIECTB JAHO B M30BITKE.

XHUMHUYECKUE CBOMCTBA YIJIEBOJOPOAOB M CHOCOOBI UX moiydeHus. Cxembl
MpeBpalIEHU, OTpaKkarollie TEHETUYECKYI0 CBS3b MEXIY YIVIEBOJOPOJAAMHU:
OTKPBIThIE, 3aKPBITHIE CMEIIAHHBIE.

Boruncnenne Mmaccbl (00beMa) MpOAYKTa pEakUUd IO HU3BECTHOW Macce
(00BEMy) HMCXOIHOTO BEHIECTBA, COJEPHAIIETO OINPEECICHHYI0 MaCCOBYIO JOJIIO
npumeceil. Bplunciienne maccoBod WM OOBEMHOW JIOIM BBIXOAA MPOIYKTa
peakiMu OT TEOPETUYECKH BO3MOXKHOTO. BbIUMCIIeHHE MNPOIEHTHOIO COCTaBa
CMECH BEUIECTB, BCTYNHUBIIUX B PEAKIIUIO.

CxeMbl MPEeBpaICHUH, OTPAKAIOIINE TEHETUUECKYIO CBSI3b MEXKIY KJacCaMu
OpTraHUYECKUX COCAMHEHUHN (COCTABUTh YPABHEHUS COOTBETCTBYIOIIMUX PEAKIIUHA)

[IpakTUKyM: COCTaBJIEHUE CXEM MPEBPALICHUM, OTPAKAIOIIUX T€HETUYECKYIO
CBSI3b MEX]y KJIacCCaMU OPTraHUYECKUX COCAMHEHUH.

Pemenrne KOMOMHUPOBAHHBIX 3a]1a4.



11 xaace

XUMHYECKUH IJIeMEeHT

Crpoenne um coctaB aroma. CoOCTaBIIEHHE DJIEKTPOHHBIX WM D3JEKTPOHHO-
rpaduyeckux (HopMys1 aTOMOB XMMHUYECKHX 3JE€MEHTOB. BalleHTHOCTh U CTENeHb
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB.

[lepuonnueckuii 3akoH. CpaBHUTENIbHAS XApPAaKTEPUCTUKA XHMHYECKHUX
JJIEMEHTOB I10 UX ITOJIOKEHUIO B IOPAAKOBOW CUCTEME XUMHUUYECKUX IEMEHTOB U
CTPOECHUIO aTOMA.

Bemecrso

[TocrosiHHass ABoragpo. Beruncinenne CTpyKTypHBIX €IMHUI] B ONPEACTIEHHOM
KOJIMYECTBE, Macce Win 00bEME BerlecTBa. Y paBHeHne MeHeneeBa-KnaiinepoHa.
CnocoObl BhIpaKeHHsI KOHIIEHTPAIIMK pacTBOPOB (MaccoBasi, MojsipHasi) [IpaBuiio
CMENIEHUs] PaCTBOPOB, («IPaBUJIO KpecTa»). KpucTtamnoruaparsl.

XuMHYeCKHE peaKkIuu

['eHeTnueckass CBSI3b MEXKIY KJIAcCaMH HEOPraHWYECKUX W OPraHMYECKUX
BelIecTB. TepMOXUMUYECKUE ypaBHEHUs peakuuil. TeruoBoil a¢dekT peakuuu.
3akoH ['ecca. DHTanpnus peakuii. CKOpOCTh XUMHUUYECKON peaKuu. XUMUYECKOE
paBHOBecue. KoHcTanTa paBHOBECHS.

Peakuuu B pacTBOpax 37eKTpoiauToB. ['uaponus coneit, pH pacrBopos.

Ilo3HaHMe U MpUMEHEHHUE BeleCTB

Briuncnenue maccbl wim o0b€Ma MPOAYKTa PEaKIMU MO M3BECTHOM Macce
WK 00BEMY HCXOJSIIETO BEIIECTBA, COAEPKAIIEro mpuMecu.Borurcienue Macchbl
(oOb€émMa) KOMIIOHEHTOB CMECH  BEIIECTB  IIOJHOCTBIO WM  YaCTUYHO
B3aMMO/JICHCTBYIOLIUE C PEAr€HTOM.

DIJIEKTPOJIN3 PACIUIABOB M PACTBOPOB coJiel. CTEpeOMETPUUECKUE CXEMBI
peaKUMi U PacyETHI 110 HUM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

JIMUHOCTHBIE PE3YJIBTATHI

B I[EHHOCTHO-OPHEHTAIIMOHHON Cdepe — YYBCTBO TOPJOCTH 32 POCCHICKYIO
XUMHYECKYI0 HAayKy, T'YMaHu3M, OTHOIIEHUE K TPYIy, LEJIEYCTPEMIICHHOCTD,
OepeXHOE OTHOLIEHUE K OKPYKatolIeh cpese;

B TPyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHEHIIen
o0pa3oBaTeNbHON  TPAaeKTOPUHU; 3HAHME M CTPEMJIEHHME K  COOJIIOJICHUIO
9KOJIOTUYECKON 0€30MacHOCTH Ha MTPOU3BOICTRBE;

B T03HABaTEIbHOM (KOTHUTHBHOM, WHTEIUIEKTYalbHOU) cdepe — yMeHue
YIPaBJISTh CBOEH MO3HABATEIBHOM AEATEIBHOCTHIO, MPOBOAUTH HCCIIEIOBAHMS,
HAOII0IEHUSI, COCTABIATh OTYETHI HAOJIIOIEHUIA.

METAIIPEJAMETHBIE PE3YJIbTATbBI

ITo3naBarenbHbIE YY /]

Bba3oevie nozuueckue oeiicmeusn

YcraHaBiIMBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHWS I CpPaBHCHMS,
KJaccuuKanuy u 00001IeHuUs



BhIsSIBASITE 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX

CamocrosiTennbHO  (OPMYJIMPOBaTh W aKTyallM3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE; OINPENeNsITh LETu JeATEeIbHOCTH, 3a]aBaTb
napaMeTpbl U KPUTEPUU UX JOCTHKECHUS

BHOCUTL  KOppPEeKTHBBI B  J€ATEIBbHOCThb, OIIEHUBAaTh COOTBETCTBHUE
pPEe3yJbTATOB LIEJSIM, OLIEHUBATh PUCKU MOCIEACTBUN IEATEIIbHOCTH

Pa3BuBaTh KpeaTMBHOE MBIIIUICHHUE MIPU PEIICHUU KU3HEHHBIX MPOOJIEM

bazoevie uccnedosamenvckue oeiicmeusn

Bianers HaBBIKaMU yUEOHO-HCCIIEIOBATEIHCKON U IPOSKTHOM JIEATEILHOCTH,
HaBBIKAMU pa3peiieHus mpodaemM

OBnajieHne BUAAMU JACATEIBHOCTA MO TOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHNpETalUU, MPeoOpa3oBaHUI0O M NPUMEHEHUIO B PA3NIMUYHBIX Yy4eOHBIX
CUTYyallUsIX, B TOM YHUCJIE TIPU CO3JJaHUU YUEOHBIX U COIUATIbHBIX TIPOCKTOB

@opMHpOBaHUE  HAYYHOTO TUNA  MBIIUICHUS, BJIAJACHUE  HAy4YHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMH U METOJAMU

BbISIBASIT MPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJlM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HaXOAUTh AapryMEHTHl IJisi J10Ka3aTelbCTBA
CBOUX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS

AHanM3UpoBaTh MOJYYEHHbIE B XOAE PEIICHUS 3aJauyd PpPe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX

YMeTh MepeHOCUTh 3HAHUS B IMO3HABATENIBHYIO U MPAKTUYECKYI0 00JIacTu
KUZHEJEATEIbHOCTA, YMETh HMHTEIPUPOBATH 3HAHUS M3 Pa3HBIX MPEIAMETHBIX
oOnacTei; OCYIIECTBISATh IIEJICHAMPABICHHBI TOUCK TIEpeHOca CPEACTB |
CIoco0O0B ICUCTBUS B TPOPECCUOHATILHYIO CpEey

CrocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOUCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TO3HAHUS;, CTABUTh U
dbopmyupoBaTh COOCTBEHHBIE 3aJlaud B 00pa30BaTENbHON NESITEIHHOCTH U
KU3HCHHBIX CHUTYyallMsIX; CTaBUTh MPOOJEMBI W  3aJayd, JIOMYyCKAIoIIue
aJlbTEpHATUBHBIC PEIICHUs; BBIIBUTaTh HOBBIC WJICH, MpejlaraTh OpPUTHHAIIBHBIC
MOJIXO/IBI ¥ PEIICHUS;, pa3padaThIBaTh MIAH PEIICHHS MPOOJIEMBI C YUETOM aHAIA3a
UMEIOIIMXCSl MaTePUAIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB

Paboma c ungpopmaueit

BoiensaTs rmaBHYIO U U30BITOYHYIO HH(OPMAIIHIO.

ConocTaBisiTh OCHOBHbIE TEKCTOBbIE M BHETEKCTOBbIE KOMIIOHEHTHI:
OoOHapy>XMBaTh COOTBETCTBHE MEXKIy 4YaCThIO TEKCTa W €ro oOmel wumeeH,
chOpMyIUPOBAHHOM BOIMPOCOM, OOBSACHATH HAa3HAYEHHE KapThl, PHUCYHKA,
NOSICHATh YacTH rpaduka Uiy TabJuubl U T. 1.;

OnpenensiTh Ha3HaYEHUE PA3HBIX BUJIOB TEKCTOB;

JlenaTh BBIBOJIBI U3 CPOPMYIHUPOBAHHBIX MTOCHLIOK;

Cas3p1BaTh HHPOPMAITHIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU U3 IPYTUX
MCTOYHUKOB.

ChopmupyeT COOCTBEHHYIO TMO3UIMIO IO OTHOIICHUID K XUMHUUYECKOU
uH(dOpMaIuK, MoJy4yaeMoi U3 pa3HbIX HCTOYHUKOB;

KommynukaTuubie YV /|



OO6uienue

OcymiecTBiATh KOMMYHHKallMd BO BceX cdepax IKU3HU; BIAJCTh
Pa3JIMYHBIMKU CTIOCOOAMHU OOIIEHUS U B3aUMOICUCTBUSI

Pa3BEpHyTO M JIOTMYHO M3JIarath CBOK TOYKY 3pPEHHUS C HCIIOJIB30BAHUEM
SI3BIKOBBIX CPECTB

ApryMEHTUPOBAHHO BECTHU AUAJIOT

PeryasituBubie YY J{

Camoopranuzanus

CaMOCTOSTENbHO OCYIIECTBIATh MMO3HABATENIbHYIO JEATEIbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlauyi B 00pa30BaTEIbHON
NEATEIbHOCTU U KU3HEHHBIX CUTYAIUAX; ]aBaTh OLICHKY HOBBIM CUTYallUSIM

CaMOCTOSITENIBHO ~ COCTaBIATh IUIAH  PEIICHUS TMPoOJNeMbl € y4€TOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEW W MPEANOYTEHHI; IeaTh
OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
OLICHUBATh  MPUOOPETEHHBIN  OMBIT; CIOCOOCTBOBaTH  (OPMHPOBAHUIO U
MIPOSIBJICHHUIO IIIUPOKOHN SPYAUIIUHN B pa3HBIX 00JIACTAX 3HAHUN

CaMOKOHTpOJIb

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISAM

Brnanete  HaBblKaMM  O3HABATEIBHOM  peQUIeKCMM  Kak  OCO3HAHUs
COBEpLIAEMBIX JCHUCTBHM M MBICIUTEIBHBIX MPOLIECCOB, HMX PE3YJbTaTOB U
OCHOBAHMI; KCIOJNB30BaTh MPUEMBI pedIeKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PpEIIEHUS; YMETh OIIEHMBaTh PUCKU M CBOEBPEMEHHO NPUHHUMATH
pELICHUS 10 UX CHUKEHUIO

OMOUMOHAIBHBIA ~ MHTEIJIEKT,  MpeArnojiararomuii - chopMHPOBAHHOCTS:
CaMOpPETyJMPOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YyMEHUE MPUHHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHUE, CIIOCOOHOCTh AaIalnTUpPOBAThCA K
SMOIMOHAJILHBIM U3MEHEHUSIM U MPOSBISITE THOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHUBALIMY, BKJIIOYAKOLICH CTPEMJICHHE K JOCTHKECHUIO LIEIH H
yCIIeXy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JE€UCTBOBAaTh, MUCXOAS HU3 CBOUX
BO3MOKHOCTEN

INPEJMETHBIE PE3YJIbTATHI

10 xaace

Yyamuiica HayYuTCs:

pacKpeIBaTh Ha TpUMEpax poJb XUMHH B (OPMHUPOBAHHHM COBPEMEHHOMN
HAay4YHOW KapTHHBI MUPA U B IPAKTUYECKOU JAEATEIHLHOCTH YEJIOBEKA;

JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBS3b MEXKIAY XUMHEH U JIPyTUMH
€CTECTBCHHBIMH HayKaMu;

pPACKpBIBATh HA MPUMEPAX MOJOKEHUS TEOPUU XUMHUUYECKOTO CTpoeHUus: A.M.
bytneposa;

noHUMaTh puzndeckuit cMmbich [lepuoanueckoro 3akona J[.M. Menneneesa u
Ha €ro OCHOBE OOBICHATHL 3aBUCHUMOCTHL CBOMCTB XHMHYECKHX DIIEMEHTOB U
00pa30BaHHBIX UMHU BEIIECTB OT AJICKTPOHHOT'O CTPOCHHS aTOMOB;



OOBSICHSITh MPUYUHBI MHOTOOOpa3us BEIIECTB HAa OCHOBE  OOIIUX
IpeCTaBICHU 00 UX COCTaBE U CTPOCHUU;

MPUMEHSTH MPaBUJIA CUCTEMATUUYECKON MEXIyHApOIHON HOMEHKJIATyphl Kak
CpEACTBA PA3IMUCHHS U UIACHTH(PHUKAIIMK BEIIECTB 10 KX COCTAaBY U CTPOCHUIO;

COCTaBJISAITh MOJICKYJISIDHBIE UM CTPYKTYypHBIE (OPMYJIBI  OPTaHUYECKUX
BEIIIECTB KaK HOCHTENIeH MH(DOpPMAalMH O CTPOCHHH BEIIECTBA, €0 CBOMCTBAX H
MPUHAAJICKHOCTH K OMPEAEICHHOMY KJIACCy COCIMHEHUM;

XapakTepu30BaTh OPraHMYECKHWE BEIIEeCTBAa IO COCTaBy, CTPOEHUIO U
CBOMCTBaM, yCTaHaBJIMBaTh IPUUYMHHO-CJICACTBEHHBIC CBS3M MEXIY JaHHBIMHU
XapaKTepUCTUKAMU BEIECTBA;

NPUBOJIUTh MPUMEPHl XMMUUYECKUX PEAKIUM, PaCKPHIBAIOIIUX XapaKTEPHbIC
CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH KJIACCOB OPraHUYECKUX BEIIECTB C IIENBIO
uX uAeHTU(PUKAIUKU U OOBSICHEHUS 001aCTH IPUMEHECHHUS;

MIPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMUUYECKUX PEaKIuii Ha OCHOBE
3HAHUN O TUIAX XUMHYECKON CBSI3M B MOJIEKYJaX pPEarcHTOB U UX PEaKIIMOHHOM
CIIOCOOHOCTH;

HCIIOJB30BaTh 3HAHMS O COCTaBe, CTPOCHUHM U XHMHUYECKHX CBONCTBaX
BEILIECTB JJ1s1 0€30MaCHOI0 MPUMEHEHUS B IPAKTUUECKOUN eI TEIbHOCTH;

MPUBOAUTL  MPUMEPHI  MPAKTUYECKOTO  HCMOJIb30BaHUS  MPOJYKTOB
nepepaboTKu HEePTH W NPUPOJHOrO Ta3a, BBICOKOMOJICKYJISIPHBIX COEAUHEHUM
(MOJIMATUIICHA, CHHTETUYECKOT0 KayuyKa, al[eTaTHOI'O BOJIOKHA);

MIPOBOJAUTH OIIBITHI 110 PACIIO3HABAHHMIO OPTraHUYECKUX BEIIECTB: TJIUIEPUHA,
YKCYCHOUM KHCJIOTBI, HEMPEACIbHBIX KUPOB, TJIIOKO3bI, Kpaxmaia, OCIKOB — B
COCTaBE MUIIEBBIX TPOAYKTOB M KOCMETUUYECKUX CPEJICTB;

BJIQJICTh TpaBWJIAMH M TpueMamMu Oe30macHON paboThl ¢ XUMHUYECKUMU
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM;

MIPOBOAUTH PacyeThl HA HAXOXKICHHE MOJICKYJISIPHOW (hOpMYJIBI yTIIEBOI0OPO/Ia
M0 MPOAYKTaM CrOpPaHUsl U MO €ro OTHOCUTEIHbHOMW MIOTHOCTH U MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIINX B €TI0 COCTAaB;

BJIQJIETh MpaBUjIaMU 0€30MMacHOTO OOpallleHUs C E€IKUMH, TOPIYUMHU U
TOKCUYHBIMH BEIIECCTBAMU, CPEICTBAMH OBITOBOW XUMUU;

OCYIIECTBJISITh  TOWCK  XUMHYECKOW  HH(pOpMAIMU 1O  Ha3BaHMM,
UJIEeHTUPUKATOPAM, CTPYKTYPHBIM (hOpMYJiaM BEIIECTB;

KPUTHYECKH OILICHMBATh M HHTEPIPETUPOBATh XMUMHUYECKYH0 HH(POPMAIIHIO,
COJICPKAIIYIOCS B COOOIICHUSAX CPEJACTB MaccoBOoM HHGOpMAaIUU, pecypcax
NutepHeTa, HAyYHO-MIOMYJISIPHBIX CTAThSIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B MEJSX BBISABICHUS OIIMOOYHBIX CYXJICHUH U (OPMUPOBAHUS
cOOCTBECHHOM ITO3UIINH.

11 kaace

Yuamuics HayquTcs:

noHuMaTh ¢uznueckuii cMmpicha [leprmonnueckoro 3akona JI.M. MenneneeBa u
Ha €ro OCHOBE OOBICHAITH 3aBUCHMOCTb CBOMCTB XMMHYECKHMX DJIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB OT AJIEKTPOHHOTO CTPOCHUS aTOMOB;



YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW peakiMu U CMENICHUS
XUMHUUYECKOTO PaBHOBECHUS] OT Pa3IMYHBIX (PAKTOPOB C TMENBIO OINpeIeTIeHUs
ONTUMAJIBHBIX YCJIOBHUI MPOTEKAHUSI XUMUYECKUX MPOIECCOB;

MIPUBOAUTD MPUMEPHI THUAPOJIN3a COJIEH B TOBCEAHEBHOM KHU3HHU YEJIOBEKA,

NPUBOJIUTh TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMil B
MIpUpPO/Ie, TPOU3BOACTBEHHBIX MPOIecCcax U KU3HEACATEIbHOCTH OPraHUu3MOB;

MPUBOJUTH TIPUMEPhl XUMHUUYECKHUX peaKIuid, pPacKPBHIBAIOIINX OOIIHe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB M HEMETAJIJIOB,;

BJIaJICTh IIpaBWJIaMU U TpUeMaMH O€30MacHOM paboThl ¢ XUMHYECKUMU
BEILIECTBAMU U JIA0OPATOPHBIM 000PYA0BaHUEM;

MIPOBOJIUTH PACUYETHl HA HAXOXKICHUE MOJICKYJIIPHOHN (hOPMYJIBI YTIIEBOIOPOAA
10 MPOAYKTAaM CTOpPaHUsI ¥ MO €ro OTHOCHUTEIIbHOM MJIOTHOCTH U MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIUX B €T0 COCTAB,;

NPEACTaBIATh IYTH pEeHIeHHUS TIIOOATbHBIX TMPOOJIEM, CTOSIIUX Iepe.
YEeJIOBEYECTBOM: DKOJOTHUYECKUX, DHEPIEeTUUYECKUX, CHIPHEBBIX, U POJIb XUMUH B
PEIIeHUH ITUX MPOOIIeM;

BJIaJICTh OCHOBOIIOJIATAIOIIMMH  XUMUYECKUMH TIOHSATHSMH, TEOPHSIMHU,
3aKOHaMM W 3aKOHOMEPHOCTSIMU; YBEPEHHOE IMOJb30BaHUE XUMHUYECKOU
TEPMUHOJIOTHEN U CUMBOJIMKOM;

BJIaJIETh OCHOBHBIMU METOJIaMM HAy4YHOTO IIO3HAHUS, HCIOJIb3yEMbIMU B
XUMUHM: HAOJIOICHUE, OMMCAaHNUEe, U3MEPEHHE, SKCIEPUMEHT; yMETh 00pabaThIBaTh,
OOBSICHSATh PE3YyJbTAaThl MPOBEJAECHHBIX OIBITOB M JIEJNAaTh BBIBOABI, MPHUMEHSTH
METO/Ibl TO3HAHUS IPU PEIICHUH MPAKTUUYECKUX 3a]1a4;

JlaBaTh KOJIMYECTBEHHBIC OIIEHKHM M IMPOBOJUTH PACUYEThl MO XUMHYECKUM
dbopmysiamMm U ypaBHEHUSIM;

BIIQJICTh  IPaBWJIAMM  TEXHHKH OC€30MIAaCHOCTH IPU  HCIIOJIb30BaHUHU
XUMHYCCKHUX BEIIIECTB.

Peanu3anus nporpaMMbl BOCIIMTAHUA:

- dopMHUPOBAHUE POCCUNCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
IPUHAICKHOCTU K 001IHOCTH TpaxkaaH Poccuiickoit deneparuu.

- Bocniutanue n1100BM K pogHoMy Kparo, Poaune, cBoeMy Hapolly, yBaKE€HUs
K ApyruM Hapoaam Poccuu

- Bocnuranue Ha OCHOBE JYXOBHO-HPAaBCTBEHHOM KYJIBTYpPBI HapoOJOB
Poccun.

- @opMHUPOBaHHE JCTETUYECKOM KYJIBTYphl HAa OCHOBE POCCHUMCKHMX
TPAJIMLUOHHBIX JYXOBHBIX II€HHOCTEH, NpHOOIIEHHWE K JydmMMm oOpasuam
OTEYECTBEHHOI'O U1 MUPOBOT'0 MCKYCCTBA

- Bocrinranne yBaxkeHHsI K TPYLy, TPYASAIIMMCS, pe3yabTaraMm Tpya (CBOEro
U APYTHX JHOJEN)

- ®opMHUPOBAHHE 3KOJOTMYECKOW KYJIbTYpPbl, OTBETCTBEHHOI'0, OEpEKHOIO
OTHOILIEHUSA K IIPUPOAE, OKPYIKAIOLIEH Cpelie

- Bocniutanue cTpemiieHHs K MO3HAHUIO Ce0sl U APYTHUX JIIOJEH, TPUPOABI U
obmiecTBa



IIpu peanu3zanmuu nMporpaMMbl UCHOJb3YyeTCs CJeAYyIOlee MATEPUAIbHO-
TeXHHYECKoe odecrneyeHue:

- uudpoBas naboparopus i mKoJbHUKOB lleHTpa o0pa3oBaHUs
€CTECTBEHHO-HAYYHOM HAMpaBICHHOCTH « To4Ka pocTay;

- HoyTOyku lleHTpa 00pa3oBaHMsI €CTECTBEHHO-HAYyYHOW HAmpaBiIECHHOCTH
«Touku pocray;

- WHTepakTMBHas TmaHens lleHTpa  00pa3oBaHMs €CTECTBEHHO-HAy4YHOU
HaIpaBJICHHOCTH « TOYKH pocTay.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 xaacc
Ne HaumeHnoBanue KoJu-Bo DJIeKTPOHHBbIE (UU(PPOBHIE)
n/n pas3aesioB U TeM 4acoB oOpa3oBaresibHbIE PeCypChl
NPOrpamMMbl
1. | Beaecnue 1 https://resh.edu.ru/subject/lesson/350
4/start/151485/
2. | Pacuersl o 10 https://resh.edu.ru/subject/lesson/273
XAMHAYECKUM 1/start/
bopmyam https://resh.edu.ru/subject/lesson/148
7/start/
https://resh.edu.ru/subject/lesson/647
9/start/150989/
https://resh.edu.ru/subject/lesson/633
2/start/151021/
3. | Beruncnenus mo 23 https://resh.edu.ru/subject/lesson/493
ypaBHCHHSIM 8/start/151107/
XUMHYECKUX https://resh.edu.ru/subject/lesson/615
peakiui u 1/start/149993/
BBITIOJIHEHUE https://resh.edu.ru/subject/lesson/541
yIpaXHESHHUH 2/start/212563/
https://resh.edu.ru/subject/lesson/477
5/start/150494/
https://resh.edu.ru/subject/lesson/210
1/start/
https://resh.edu.ru/subject/lesson/151
9/start/
https://resh.edu.ru/subject/lesson/244
8/start/
BCEI'O 34 gyaca
11 kaacc
Ne HaumenoBanue Kou-Bo JJIeKTPOHHBbIE (HU(PPOBHIE)
n/n pa3aesioB U TeM 4acos oOpa3oBaresibHbBIE PeCypChl
MpPOrpamMMal



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/

XUAMUYECKUUN
JJIEMEHT

https://resh.edu.ru/subject/lesson/647
9/start/150989/
https://resh.edu.ru/subject/lesson/205
3/start/
https://resh.edu.ru/subject/lesson/205
1/start/
https://resh.edu.ru/subject/lesson/205
O/start/

BemectBo

https://resh.edu.ru/subject/lesson/558
1/start/151081/

XUMUYECKUE
peakuuu

12

https://resh.edu.ru/subject/lesson/243
7/start/
https://resh.edu.ru/subject/lesson/496
O/start/151374/
https://resh.edu.ru/subject/lesson/591
2/start/92791/

Ilo3uanue n
IPUMCHCHHUE
BEIIIECTB

10

https://resh.edu.ru/subject/lesson/244
8/start/
https://resh.edu.ru/subject/lesson/206
3/start/
https://resh.edu.ru/subject/lesson/352
3/start/151161/

BCEI'O

34 gaca



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/

