MYHUIUITAJIBHOE BIO/UKETHOE OBHIEOBPA3OBATEJIBHOE YYPEX/IEHUE
HOBOPOIICKASA CPEJJHASA OBIIEOBPA3OBATEJIBHAS HIKOJIA

AHHOTaNUA K padoyel mporpamMmme

y4eOHOro npeamera « Xumus» 1Ji1 8-9 kiaccon
Pabouas nmporpamma ydaeOHOro mpeaMeTa « XUMHUSD 00s3aTelIbHOM penMeTHoN obnacT « EcTecTBeHHO-HAyYHbIE
MIPEAMETBD» SABJISICTCS YaCThI0 OCHOBHOHM 00pa30oBaTENIbHONM MPOrpaMMbI OCHOBHOTO ob1ero oopazosanus (OOIT O00)
MBOY Hosoporckoii COIII, pa3paborana B coorBercTBUH ¢ myHKTOoM 32.1 ®I'OC O00-2021Ha ocHoBe PI'OC OO0O-
2010r. m [TOOIT OO0O-2020r. Pabouas mporpaMma 1o y4eOHOMY IpeaMeTy « Xumus» it 8-9 kiaccoB IPUBEIAEHA B
cootBerctBHE ¢ DOIT OO0 u OPII no XuMuu B 4aCTH coepkaHusi O0yUCHHS U TNIAHUPYEMBIX PE3yJIbTaTOB
ocBoeHHs porpaMmbl Ha ypoBHe OOO 1 peammzyercs 2 rona ¢ 8 mo 9 xace.
[Mpu peanuzaimu paboyeid mMPOrpaMmebl o y4eOHOMY MPEAMETY « XHMHSD MUCIONb3YIOTCSl Y4eOHUKH, BKITIOUYEHHBIC B
[Mpunoxenue No2 OITY-2022 (mpuka3z Munmnpocserierus Poccun ot 21.09.2022 N 858):
1. Xumus. 8xiacc. Yuebnuk (aBrops! 'abpuensn O.C., Ocrpoymos I.I'., Cragkor C.A.).. -M.:, TIpocBerienue
2. Xumus. 9 kmace. Yueouuk (aBtopsl 'adpuesnssa O.C., Octpoymos N.I'., Cnaakos C.A.).. -M.:, TIpocseienne

Pabouass mporpamma pazpaboTaHa yuyuTeNeM XUMHU LIKOJBI B COOTBEeTCTBHU ¢ Ilomoxenuem o paboumx
nporpaMMax U omIpejieisieT OpraHu3aliio 00pPa30BaTEIbHON JIEATEIBHOCTH YUUTENSI B IIKOJIE 10 MpeAMETy « XUMUS».
Pabouast mporpamMma COAEPIKUT CIEAYIONIME CTPYKTYPHBIE JJIIEMEHTBI:

-LIeTIM M3YYCHHSI YIeOHOr 0 IpeIMeTa « XuMus»;

-MecTo y4eOHOro npeameTa « XuMHs» B yueOHOM IUTaHE;

-co/iepkaHue y4eOHOro MpeaMeTa « XUMHSI»;

-IJITAHUPYEMbI€ Pe3yNIbTaThl (JITYHOCTHBIE, METAIPEAMETHBIE U MPEIMETHBIE);

-TeMaTndecKoe IJIaHUpOBaHHe, cPOpMHUpOBaHHOE C Yy4ETOM pabouell MpOrpamMMbl BOCITUTAHWS U BO3MOXKHOCTHIO
ucrnons3oBanus D0OP/LIOP.

Pabouass mporpamma oOcyxneHa Ha 3aceganuu [IIMO yuureneill €cTECTBEHHO-HAYYHOTO IIMKJA  IIKOJBI,
MPUHATA pelieHreM meaarormdeckoro cosera (mporokoin NelO ot 28.08.2023r.), yrBepikaena mnpukazom nmo MbBOY
Hogoporickoit COIII Ne68 ot 28.08.2023r. B kauectBe vactu coaepxkanus OOIT OOO.

Ha ocuoBe manHoii mporpammel yumtenem paspadareBaetcs KTII B coorBerctBum ¢ llonokennem o
KaJIeHJapHO-TEMaTUYeCKOM TUIAHMPOBAaHUM MO YydeOHOMY mpeameTy, Kypcy, moaymo. KTII paccmarpuBaercs Ha
3acenannu [IIMO u cornacyercs ¢ 3amectutesniem nmo YBP.

Boinucka
U3 OCHOBHOI 00pa30BaTeibHOM MPOrpaMMbl OCHOBHOI'0 00111€eTr0 00pa30BaAHUA

Pabouas mporpamma
y4eOHOro npeamMmera « XuMHs»

nas 8-9 kiaaccoB
CPOK peaamn3anuu 2 rojaa
(c 8 mo 9 kiaccwl)
HEJIX UBYYEHUSA YUYEBHOI'O IIPEJIMETA «XUMMUWSI»

OCHOBHBIMH HeJIIMHHU3YUCHUS YI€OHOTO IpeAMEeTa «Xumusy A6151emcs.

-bopMHpOBaHNE WHTEIUIEKTYyaIbHO pa3BUTOW JIMYHOCTH, TOTOBOHM K CaM000pa3OBaHHIO, COTPYAHHYECTBY,
CaMOCTOATENFHOMY IPHHATHIO PEIICHUH, CTIOCOOHOH a1anTHPOBaThCs K OBICTPO MEHSIOLIMMCS YCIOBHSM JKH3HU;

- HampaBJIEHHOCTHh O0YYEHHs Ha CHCTEMaTHYECKOe MPUOOIIeHHe O0yJaomuXCs K CaMOCTOSTELHOW MO3HABATEILHON
JeSITEIIbHOCTH, HAYYHBIM METOIaM TTO3HAHUSI, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

- o0ecrieueHue YCIIOBHA, CIOCOOCTBYIOIIUX MPHOOPETEHHIO OOYJArONUMHUCS OIbITa Pa3HOOOpA3HOW JESTEIBHOCTH,
MO3HAHUS M CaMOIO3HAHUS, KIFOYEBBIX HABBIKOB (KITFOUCBBIX KOMIICTCHIIMIA), UMEIOIIMX YHUBEPCAJIbHOE 3HAYCHHUE JIJIS
Pa3IMYHBIX BUIOB JEITEILHOCTH;

- (hopMupoBaHue o0mIeH (QYyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM YKCJIE YMECHHUI OOBSCHATH U
OLICHMBATH SIBJICHUS OKPY’KAIOIIETO MHUPA, HCIIONB3Ys 3HAHUS U OIBIT, TIOTyYeHHBIE TIPH N3yYSHNUH XUMHH, TPUMEHSTH UX
IPU peICHUH POOJIeM B MTOBCEIHEBHOW JKU3HU U TPYAOBOH JIESTEIHLHOCTH;

- (opMUpOBaHUE Y OOYYAIOIINUXCS T'YMAaHUCTUYCCKUX OTHOIICHWH, MOHUMAHHUS IEHHOCTH XUMHYECKUX 3HAHUW IS
BBIPAOOTKH IKOJIOTHYECKH 11e7ec000pa3HOro moBeICHUS B OBITY U TPYAOBOM ACATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO
310POBbSI U OKPY’KAIOIIEH IPUPOJHON CPENBI;



- pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJII0O M CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHUS
00I11€4eNIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpPOQHIs W HampaBIeHHOCTH ajbHEHIIEro
00yUeHHSI.
3agavyamMm Kypca XUMHUH SBISIFOTCS:
- (hopMUpOBaHNE CUCTEMbI XUMHUECKIX 3HAHUH — Ba)KHEHIMX (HaKTOB, IOHATUH, 3aKOHOB M TEOPETHYECKUX ITOJIOKEHHH,
JIOCTYIHBIX 0000IIEHI MEPOBO33PEHYECKOT0 XapaKkTepa, sI3bIKa HayKH;

- MpUOOIIeHNE K HAyYHBIM METOAAM IMO3HAHUS PH N3YYEHHUHU BEIIECTB U XUMUUYECKUX PEaKIInii;

- (hopMHUpOBaHKE M PA3BUTHE ITO3HABATEIHHBIX YMEHUH U UX IPUMEHEHHE B yueOHO-TI03HABATEIBHON U y4eOHO-
UCCIIEI0BATEIbCKON JESITEIbHOCTH;

- OCBOEHHE TPaBUJI 0€30MaCHOr0 0OPAIIEHHS C BEIIECTBAMHU B ITOBCEAHEBHOM KU3HH.

MECTO YUYEBHOTI'O IIPEJIMETA «XUMUS» B YYEBHOM IIVIAHE

Juis m3yuennst xumu B yaeOHoM miane MBOY Hosopornckoit COILl BeizensieTes ciieayroniee KOTUIeCTBO YaCcOoB:
-B 8 kimacce — 68 yacoB (2 yaca B HEZCIIIO);
-B 9 knmacce — 68 vacos (2 yaca B HeIENO).

COJAEPKXAHUE YYEBHOI'O INIPEJJMETA

8 KJIACC

IlepBoHaya/bHBIE XUMHUYECKHE TIOHATHS

[Ipeamer xumuu. Pormp XMMUH B KU3HM 4eJOBeKa. XMMHS B CHUCTeMe HayK. Tema m BemecTtBa. PU3HYECKHE CBOMCTBA
BeIECTB. ArperaTHoe COCTOsiHHE BemlecTB. [IoHSATHE O MeTomax Mo3HaHWA B XUMUU. YucTele BemecTBa U cMecu. CrocoOsl
pazzieneHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3JIeMEHThl. CUMBOJIBI XMMUUECKUX 3JEMEHTOB. [IpocThie U ClioXHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckass ¢opmyina. BameHTHOCTP aTOMOB XHUMHYECKHX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIHICCTB.
OtHocutenbHas aromMHas Macca. OTHocuTenbHAs MOJEKYJsApHas Macca. MaccoBas 01 XMMHYECKOI'O JJIEMEHTa B
COEJIMHEHHU.

KomuectBo Bemectsa. Monb. MonsipHas Macca. B3anMocCBsI3b KOIMYECTBA, MACChl M YHMCIIA CTPYKTYPHBIX €AMHUI] BEIIECTBA.
Pacuérel mo hopMysaM XUMHYECKUX COCTUHEHH.

®usnyueckne M XUMHUYECKHE SIBICHHS. XUMHYECKas peaknuss W €€ TpPU3HAKH. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB.
Xumuueckue ypaBHeHus1. Kitaccuukamnus Xa MUYECKHX peakuil (COeAMHECHHUS, Pa3I0KeHUS, 3aMeIIeHUs, 00MEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMMYECKOW IMOCYIOH, IpaBujamMu paboTbl B jabopaTopuu M NpuUEMaMu oOpaleHHus C J1abopaTopHbIM
00OpyI0BaHNEM, H3yUYEHUE U OMKCaHNe (PU3NIECKUX CBOWCTB 00pa3liOB HEOPraHWYECKUX BEIICCTB, HAOMIOIeHNE (PU3NUECKUX
(TUTaBJIeHUE BOCKA, TassHUE JIbJIa, pACTHPAHKE caxapa B CTYNKe, KHIICHUE U KOHACHCAIHS BOJIbI) U XUMHYECKHUX (TOPEHUE CBEYH,
MPOKAIMBAHWE MEIHOW IMPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIIOTOH) SIBIICHWH, HaOJIOJCHWE W ONHCAaHWE IPH3HAKOB
MPOTEKaHUs XUMUYECKUX PEaKkuil (pa3okeHue caxapa, B3auMOACHCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pa3ioxKeHHe
ruapokcuga meau (II) mpu HarpeBaHuu, B3auMMOZeEWCTBUE jxene3a ¢ pactBopoM coiu Mead (II), usydeHue crocoOoB
pa3lencHus cMecel: ¢ TOMONIBI0 MarHuTa, (QIIBTPOBaHUE, BBHIIAPHBAHWE, AUCTHIULINNSA, XpoMarorpadus, mpoBeneHHE
OYHMCTKH TIOBApPCHHOM COJIM, HaONIOJEHWE W ONMCAHWE pPEe3yNbTaTOB IIPOBEACHUS OIBITa, HILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHMs MacChl, CO3aHUE MOJIETIeH MOJIEKYJI (II1apOCTEPIKHEBBIX).

Baxkneiiniue npeacTaBuTe/IM HEOPraHMYECKUX BeLIeCTB

Bo3ayx — cmech rasos. Cocras Bo3ayxa. Kucnopon — anemMeHT u npocroe BemiecrBo. HaxoxaeHue kuciaopoaa B NPUPOLIE,
(u3uIecKue M XUMHUYECKHe cBOHCTBA (peakuuu roperus). Oxcunsl. [Ipumenenue kucinopona. CriocoOs! MOIyIeHUsT KUCIOPOaa
B JIa0OpaTOpUH U MpOMBIILIEHHOCTH. KpyroBopot kuciopoaa B mpupozae. O30H — aioTpornHas MoauGUKaus KHCI0poa.

TemnoBoil 3h(}eKT XUMHUECKOW peakuu, TePMOXUMHYECKUE YpaBHEHUS, 9K30- U DHAOTEPMHUYECKHE peakiuu. TOmInBo:
YTOJIb M METaH. 3arps3HeHNe BO3AyXa, YCHIICHHE TTapHUKOBOTO (P PEKTa, pa3pyleHne 030HOBOTO CIIOL.

Bonopox — amemeHT u mpocroe BemecTBo. Haxoxkmenwe Bomopona B Ipupoie, (U3MUECKHEe W XUMHUYECKHE CBOWCTBa,
IpUMEHEHHe, Cr1ocoObI nonydeHus. Kucinorsl u conu.

Mosnsipaelit 006EM ra3oB. PacuéTsl 10 XMMHYECKUM YPaBHEHUSIM.

®dusuueckue cBoiictBa BoAabl. Boga kak pacrBoputens. PactBopel. HachblllieHHblE M HEHACBHILIEHHBIE PAacTBOPBL
PacTBopuMOCTh BeliecTB B Boje. MaccoBas 1011 BellecTBa B pacTBope. XUMHUYECKUe cBOMCTBA Boabl. OcHoBanus. Ponb
PacTBOPOB B MPUPOAE U B XKU3HU deloBeka. KpyroBopor Bobsl B pupoje. 3arpsa3HeHne IpupoIHbix Boa. OxpaHa U OYHCTKa
TIPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHui. Oxcnapl. Kriaccumdukamumst okcmmos: coneoOpasyromue (OCHOBHEIE,
KUCIOTHBIE, aM(oTepHble) U HecoseoOpa3yromue. Homenknarypa okcunoB. dusnyeckre U XUMHYECKHE CBOMCTBAa OKCHIOB.
ITonydeHnne okcnaoB.

OcuoBanus. Knaccuguxarus oCHOBaHAHN: MENOYHN W HEpacTBOPUMEIE ocHOBaHMA. HoMeHkarypa ocHoBanuil. usmueckne u
XUMHYECKHE CBOMCTBAa OCHOBaHWM. [lomyueHne ocHOBaHUH.

Kucnorel. Knaccudukanus kucior. Homenkinarypa kucior. @u3nveckne U XUMUYECKHE CBOMCTBA KUCIOT. Psjl akTHBHOCTH
metaioB H. H. bekerosa. Ilonydenue kucior.

Comu. Homenkiatypa coneit. @usndeckrue 1 XUMUYECKUE cBoiicTBa coneil. [lonydenue comnei.
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['eneTnueckas cBsI3b MEXKIY KilacCaMU HEOPTaHUIECKUX COSAMHEHUH.

Xumuueckuil Ixcnepumenm:

KaueCTBEHHOE ONpeCNieHHE COAEPKAHUA KHUCIOpOJa B BO3AYyXe, MOJIydeHHe, coOMpaHHe, pacllo3HaBaHHE M H3ydeHUE
CBOWMCTB KHUCJIOPOJia, HAOIOJCHUE B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHS W IPEKPALCHUS
ropeHus (Moxkapa), 03HaKOMJICHHE ¢ 00pa3ljaMi OKCHJIOB U ONHCAHHE WX CBOWCTB, MOJYy4YeHHE, COONpaHue, paclio3HaBaHNe U
M3y4YeHHE CBOMCTB Bomopoja (ropeHue), B3amMmojencrBue Bopopoaa c¢ okcugoMm wmenu (II) (Bo3mMoxkHO wHCMOIB30BaHUE
BHJICOMATEpUalioB), HaOMIOJeHHEe O0pa3loB BENIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOPECHHS
BEILLECTB C Pa3IMYHON pPacTBOPUMOCTHIO, IMPUTOTOBJICHHUE PACTBOPOB C OMNPEICIEHHOW MAacCOBOM [oJiell pacTBOPE HHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJBI C MeTallaMH (HaTpUeM M KaibllieM) (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUANIOB),
WCCIIEIOBAaHNE 00pa3loB HEOPraHMYECKUX BEIIECTB Pa3iIMYHBIX KIJIACCOB, HAOIIOJICHUE W3MEHEHMsI OKPACKH WHJIMKATOPOB B
pacTBopax KHUCJIOT W IIelouel, m3ydeHue B3ammopeicTBus okcuga meau (II) ¢ pacTBopoM cepHOl KHUCIOTBHI, KHUCIOT C
MeTaJlJIaMH, peakluid HEUTpamu3aluy, MOJydeHHE HEPACTBOPMMBIX OCHOBAHMM, BBHITECHEHHE OJHOTO METaljla IPYyTuM M3
pacTBopa CojH, pelIeHHE SKCIIEPUMEHTANIBHBIX 337a4 Mo TeMe «BaxHelmme Ki1acchl HeOpraHu4e CKUX COSTUHEHUIN.

Ilepuonnueckuii 3akon u Ilepnoanueckas cucreMa xumudeckux 3jemeHToB JI. . Menneneesa. CTpoeHue aToMOB.
Xumnueckas cBsi3b. OKHCIANTEIHLHO-BOCCTAHOBUTEIbHbIE peaAKIINHU

[lepBble TONBITKH KiIacCU(UKAIIMN XUMHUYECKUX 3JIEMEHTOB. [IOHSATHE O TIpymnmax CXOJHBIX BJIEMEHTOB (IEJOYHBIC |
MIEJIOYHO3EMENIbHBIE METAIJIBl, TaTOreHbl, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIe O00pa3yroT am(OoTepHbIE OKCHIBI H
TUJPOKCHUJIBL.

Ilepuognueckuii 3akoH. Ilepmonmueckas cucrema xumuueckux snemeHToB Jl. M. MenneneeBa. KopoTkomepuonnas u
JuHHOoneproaHas ¢opmbl [lepuonandeckoii cucrembl xumudeckux snaemeHtoB [[. M. MenneneeBa. [lepronbl U rpynmsl.
DusnyecKnit CMBICH MOPSIKOBOTO HOMEPa, HOMEPOB MEPHOAA U TPYIIIIHI DIIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sep. M3oTombl. DiekTpoHbl. CTpOeHHE AJIEKTPOHHBIX 000JI0YEK aToMOB MEepBBIX 20
xuMuueckux sneMeHToB Ilepuommueckoit cucremsl JI. M. MenpaeneeBa. XapakTEepUCTUKAa XMUMHUYECKOrO 3JEMEHTa IO €ro
nonoxkeHuto B Ilepuonnueckoit cucreme Jl. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca arOMOB XHMHYECKHX JJIEMEHTOB, METALTMYECKUX W HEMETALTUYECKHX CBOMCTB IO
TpyHIam | Iepruojam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonuueckoil cuCTeMbl XUMHUYECKUX 3JIEMEHTOB JJIs1 pa3BUTHUSL HAYKU U MPAKTHKU.
J. 1. MenneneeB — yu€HbII U IpaskAaHUH.

Xumuueckast cBs3b. KoBaneHTHas (TonsipHass W HEMOISPHAs) CB3b. DJEKTPOOTPHUIATEIFHOCTh XUMHUYECKHX JJIEMEHTOB.
HonHnas cBs3b.

Crenenp okucneHus. OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. [Iporecchl oknciaeHnus u BoccTanoBleHUs1. OKuCIUTENN
1 BOCCTAHOBHUTEIIH.

Xumuueckuil sxcnepumenm:

M3y4YeHHEe O0pa3llOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBHE THUIPOKCHJA ITMHKA C pPacTBOpPaMH KHUCJIOT W
esIoue, TPOBEACHHUE ONBITOB, MILTIOCTPUPYIOLIMX TPUMEPHI OKH CITUTEILHO-BOCCTaH OBUTEIILHBIX peakinuii (TOpeHHe, peaKiuu
pa3NoXKEeHUS, COEAMHEHU).

Mescnpeomemnvle cesasu

Peanmuzanus MexXnpeIMETHBIX CBSI3EH MPH M3y4EeHUU XUMHUH B 8 KJIACCE€ OCYIIECTBISETCS Yepe3 MCIOIb30BAHUE KaK OOLIMX
€CTECTBEHHO-HAYYHBIX TIOHSTHUM, TaK M TOHSATUHU, SIBJSIFOIIMXCS CHUCTEMHBIMH IS OTACNBHBIX MPEIMETOB €CTECTBEHHO-
Hay4qHOT O IHKJIA.

OOnMe ecTeCTBCHHO-HAy4YHbIC IMOHSTHS: HAay4HBIA (akT, THIOTe3a, TEOpHS, 3aKOH, aHaIW3, CHUHTE3, Kiaccudukaiusi,
MePUOIUIHOCTh, HA0JIOICHHUE, SKCIIEPUMEHT, MOJISITUPOBAHUE, U3MEPEHHE, MOJICTIb, SIBIICHHE.

®dusmuka: MaTepusi, aToM, IEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIIU, U30TOMNbI, PAANOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUI
3apsill, BEMECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BEIISCTBA, Ta3, GU3NUYECKUE BEJIMINHBI, CIUHUIBI U3MEPEHHUS, KOCMOC,
I1aHeTsl, 383161, CoJHIIE.

buonorus: GorocunTes, AbIXaHUE, OHOChepa.

T'eorpadust: armocdepa, ruapochepa, MUHEPATIBI, TOPHBIE MTOPOJIBI, TIOJIE3HBIE HCKOIIaeMbIe, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemmecTBo 1 XUuMHYeCKas peakIus

[lepuognuecknit 3akoH. [lepumommyeckas cucrema xumudeckux dmemeHtoB J[. WM. MenaeneeBa. CTpoeHHne aromos.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHUX AIIEMEHTOB MEPBHIX TPEX MEPHOI0B, KU, KAIbIUI U UX COCTUHEHUM B
COOTBETCTBHUU C MOJOXKEHUEM 3JIEMEHTOB B Ileproanyueckoit cucremMe u CTpOeHHUEM HX aTOMOB.

CrtpoeHue BemecTBa: BUbI XHMUYECKOUN CBSI3U. THITHI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA
KPUCTAIUIMYECKON PeIIETKU U BUIa XUMUYECKOU CBSI3U.

Knaccugukanus u HOMEHKIATypa HEOPraHMYECKUX BellecTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIMXCS K Pa3IHYHbIM
KJlaccaM HEOPraHWYEeCKUX COeAMHEHUH, TEHETHYECKas CBSI3b HEOPTaHNYECKUX BEIIECTB.

Kitaccuukanust XuMHUeCcKUX peakiuid 0 pa3IMYHBIM MMPU3HAKaM (IO YHCIY ¥ COCTaBy y4acCTBYIOIIMX B PEaKI[UU BEIIECTB,
o TerioBoMy 3(h(}eKTy, M0 M3MEHEHUIO CTEIECHEH OKHCICHHUS XUMHYECKHX SJIEMEHTOB, MO OOpPaTMMOCTH, MO Y4acCTHIO
Karajau3aropa). JK30- 1 SHAOTEPMHUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[ToHsATHE O CKOPOCTHM XUMHUYECKOH peakiuu. [loHsTHE 00 00paTHMMBIX U HEOOPATUMBIX XUMHUYECKHX peakiusax. [loHarue o
TOMOTEHHBIX M T€TEPOreHHBIX peakuusx. [lorstue o karamse. [lonsTHe 0 XuMudeckoM paBHOBecHH. DaKTOPHI, BIMAIONINE HA
CKOPOCTh XUMHYECKON PEaKIIUU U MOJ0KEHUE XUMUYECKOTO PaBHOBECHSL.

OKHUCIUTENLHO-BOCCTAHOBUTENBHBIE ~ PEaKIMK, OJJIEKTPOHHBIM OanaHC  OKHCIUTENbHO-BOCCTAHOBUTEIHHOW  PEaKIIVH.
CocraBlieHHE YpaBHCHUI OKHCIMTEIBHO-BOCCTAHOBUTEBLHBIX PEaKIUi C HCIT0JIb30BaHUEM METO/Ia JICKTPOHHOT O OaaHca.



Teopus 31€KTPOIUTUYECKON AMCCOLUUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHl. KaTHOHBI, aHMOHBI. MeXaHHU3M TUCCOLUALUU
BELIECTB C pa3IMYHbIMHU BUIaMHU XUMHUUYECKOU cBs3U. CteneHpb aucconuanuy. CUIbHbIE U CI1a0ble 3IEKTPOJIUTHL.

Peakiiuu noHHOTO OOMeHa. YCIIOBHS MPOTEKaHUS pPeakluii HOHHOTO OOMEHa, MOJHbIE U COKPAIEHHbIE HOHHBIE yPaBHEHHUS
peakumii. CBoIiCTBa KHCIOT, OCHOBaHMI M cOJieii B CBeTe MPEICTaBICHHH 00 3IEKTPOJUTHYECKONW JHUCCOLUAINH.
KauecrBenHble peakiiuu Ha HOHBL. [ToHATHE O rUApOIM3E CONEH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C MOIECISIMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HEMETaNIOB (TpaduTa u
anMasa), CJIIOKHBIX BEUIECTB (XJIOpUJa HaTpusl), HCCICIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKkIuy OT BO3ACHCTBUS
Pa3IHYHBIX (PaKTOPOB, UCCIEIOBAHUE HIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOIIECCa TUCCOLUAINY KUCIIOT, eodei u
cojield (BO3MOXXHO MCIIOJIb30BAHUE BHUJIEO MaTepHaliOB), MPOBEACHHUE OINBITOB, WLIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUS
peakuuii HoHHOro ooMeHa (00pa3oBaHue Ocallka, BblIEJIEHHE ra3a, 00pa3oBaHKUe BOAbI), ONBITOB, WO CTPUPYIOILUX IPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTENILHBIX PEaKIUi (TOpEHUE, PEaKIIUU Pas3IoKCHHS, COSTUHEHH), PACIIO3HaBaHUE HEOPTaHW YSCKUX
BEIIECTB C MOMOIIBIO0 KaYE€CTBEHHBIX PEAKI[Mi HA HOHBI, PEHICHUE SKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl M UX coeTUHEHUS

OOmiast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
(u3HYecKre CBOICTBA MPOCTHIX BEHIECTB — TajJoOreHoB. XHMMHYECKHE CBOMCTBA Ha TpUMeEpe Xiopa (B3aMMOJICHCTBHE C
MeTajulaMH, HeMeTaulaMH, Iejouamu). XiaopoBogopon. CossiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, IIOIy4YeHUE, IPUMEHEHUE.
JeiicTBre XJ10pa U XJIOPOBOAOPO/Ia Ha OPraHU3M UYeJioBeKa. BaxkHel e XI0puIbl U X HaX0XKIEHUE B IPUPOJIE.

OOmias xapaktepucTtuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBbIE CTETEHU OKHCIICHHS.
Crpoenue u pusnueckue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOIHBIE MOAU(DUKAILIMN KUCIOPOIa U CEPHL.
Xumuyeckne cBoiictBa cepbl. CepoBomopon, crpoeHHe, (u3ndeckue W XHMHUYecKne cBoWcrBa. OKCHABI Cephl Kak
IIPEICTAaBUTENN KHCIOTHEIX OKCHAOB. CepHas KHCIIOTa, (pH3WYecKue W XMMHYECKHE CBOWCTBa (OOIIME Kak IIPeICTaBUTEINI
KJlacca KHCIOT U crenuduieckue). XUMAYECKHE PEaKIiy, JIe)Kallie B OCHOBE MIPOMBIIIIEHHOTO C0co0a MOIydeHusl CepHOi
KkucnoThl. [Ipumenenue ceproid kucnoTbl. Conu CepHOM KUCIIOTHI, KaueCTBEHHAs peakius Ha cynbdar-noH. HaxoxneHue cepsl
u e€ coequHEHMI B mpupoje. XMMHUECKOE 3arpsA3HEHUE OKPY)KAIOLIEH cpeibl COCIUMHEHUSMH cepbl (KHCIIOTHBIE IOX[IH,
3arps3HEHNE BO3AYXa H BOJOEMOB), CIIOCOOEI €0 MPEI0TB PAIICHHSL.

OOm1as xapakTepucTHKa 3J1eMeHTOB V A-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEpHbIE CTEIIEHH OKUCIEHUS. A30T,
pacnpocTpaHeHHe B IpUpoe, GU3NIECKIe U XUMHUYECKUe cBokcTBa. KpyroBopot a3ora B mpupojae. AMMHUAK, €T 0 (PU3HIECKHE
U XMMHUYECKHE CBOWCTBA, IOJydyeHHe U npuMeHenue. Coiau aMMOHUS, UX QU3UYECKUE U XUMUUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHBI aMMOHUs. A30THas KHCIIOTa, e€ MoJydeHue, (GU3NIecKre U XUMHUYECKUe CBOicTBa (0o0mmme
KaK MpeJICTaBUTENs Kilacca KUCIOT U crenuduueckue). Mcrmonb30BaHue HUTPATOB U COJICH aMMOHHMSI B KQUECTBE MUHEPATIbHBIX
yao0peHnid. XuMHYeCKoe 3arps3HeHNe OKpYKaroliel cpellbl COSAMHCHUSIMU a30Ta (KUCIOTHBIC TOXK/IU, 3arps3HeHHE BO3/yXa,
no4Bkl U BooémoB). @ocdop, amtorponHble MoguduKkanuu Gocdopa, husnyeckne u xumudeckue corictsa. Oxcrna pocdopa
(V) u dochoprnas kucrmora, ¢pusnueckrne W XMMUYECKHUE CBOWCTBa, mMonydeHue. Vcmonb3oBanue (ochaTroB B KauecTBe
MHUHEPAIBHBIX YIOOpEHUIA.

OOmias xapaktepucTtuka deMeHTOB [V A-rpynnbel. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTENEHU OKHUCIICHHUS.
Yrnepos, alIOTPOIHbIE MOAM(HKAIINK, paclpoCTpaHeHHe B MpHpOAE, (HU3MuecKre M XUMHUYECKHE CBOWCTBA. AICOpOIHSL.
Kpyrosopor yriaepona B mpupome. Okcuisl yriaepona, UX (U3NYecKHe M XHMHYECKHE CBOICTBa, NEHCTBHE Ha >KUBBIC
OpPraHu3Mbl, TOJIydeHHE M IpPUMEHEHHE. DKOJOrMuecKkue mNpolsembl, CBiA3aHHblE ¢ OkcuaoM yriaepona (IV), rumoresa
MIOOATBHOrO MOTEIUICHUST KIIMMara, MapHUKOBBIH 3QQeKT. YTolbHas KUCIOTa M €€ CONU, UX (PU3NYECKUE W XHUMHUYECKHE
CBOMCTBA, MOJIydeHHE W TpuMeHeHHe. KauecTBeHHas peakius Ha KapOoHar-woHBL Mcmonb3oBaHue KapOOHATOB B OFBITY,
MEIUIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

IlepBoHauasbHBIE MOHATUSA 00 OPraHMYECKHX BEIIECTBAX KaKk O COSAMHEHUAX yriepona (MeTaH, 3TaH, STHIIEH, alleTHJIeH,
9TaHOJI, TIMIEPUH, YKCYCHas KHcoTa). IIprupomHbIe NCTOUHUKH YIIIEBOAOP ON0B (YTONb, IPUPOAHEINA Ta3, HE(TE), IIPOTYKTHI
uX TepepaboTKi (OCH3WH), UX POJIb B OBITY M NPOMBIIIICHHOCTH. [loHSATHE O OMONOrHMYecKH BaKHBIX BEHIECTBAX: JKHPAX,
OemKax, yriieBoaax — M UX POJIH B )KM3HU YesloBeKa. MarepranbHOe eAMHCTBO OPraHNISCKUX M HEOPraHWIESCKUX COeT HeHUH.

KpemHuuid, ero ¢pusnveckue U XUMUYECKHE CBOWCTBA, MOJydeHHe U puMeHeHne. CoeIMHEeHUsT KpeMHUA B mipupoje. Oomme
npencrasiaeHus o0 okcune kpeMuus (1V) u xpemHreBoit kucnore. CHIIMKATHI, NX UCIIOIB30BAHUE B OBITY, B TPOMBIIIICHHOCTH.
Baxneifmie cTpouTeNbHBIE MaTepHaNbl: KepaMHKa, CTeKJI0, LEeMEHT, OeToH, jxeme300eToH. [IpobGieMsr Oe3omacHOTro
UCII0JI30BAaHUS CTPOUTENILHBIX MaT€pUaioB B IIOBCEAHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

U3ydeHHue 00pa3oB HEOPraHUUYECKUX BEIISCTB, CBOMCTB COJISTHON KM CIIOTHI, POBEICHUE KaUEeCTBEHHBIX PeaKIUi Ha XJIOPHI-
MOHBI U HaOMI0/IEHUE TIPU3HAKOB UX MMPOTEKAHUs], OMBIThI, OTpaXarouye GU3ni4ecKue 1 XMMUYECKHe CBOMCTBA raJIor€HOB U UX
COCMHEHUH (BO3MOXHO UCIIONb30BAHUE BHIEOMATEPUANOB), O3HAKOMJIEHHE C o00paslamMu XJIOpUIOB (TaJloreHuioB),
O3HAKOMJICHHE ¢ 00pasIaMy Cephl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIONB30BaHNE BUICOMATEPHATIOB), HaOMIOCHHE TIpolecca
0o0yriIMBaHus caxapa Moj IeHCTBHEM KOHIIEHTPHUPOBAHHON CEpPHOW KMCIIOTHI, H3yUCHNE XMMUICCKIX CBOWCTB pas0aBiIeHHOM
CEpHOM KHCIIOTHI, IMPOBEJCHUE KaueCTBEHHOW peakuuu Ha cyiabdar-uoH M HaOMOJeHHE Npu3HaKa e€ NpOTeKaHHus,
O3HaKOMJIEHHUE C (PU3NYECKUMHU CBOMCTBaMH a30Ta, (hocdopa u MX COeAUHEHUH (BO3MOXKHO UCIOJb30BaHNE BUAEOMATEPHAJIOB),
obOpazuamMu a30THBIX U (ochOpHBIX yHOOpeHU#, MmojgydeHue, coOupaHue, Paclo3HAaBaHWE M H3YYEHHE CBOWCTB aMMMaKa,
MPOBE/ICHNE KaueCTBEHHBIX PEaKIIMii HA HOH aMMOHHUS U PocdaT-1uoH U U3YYCHHE TIPU3HAKOB UX IPOTCKAHUS, B3aMOCHCTBHE
KOHIICHTPHPOBAaHHOW a30THOW KHCJOTBI C MeAbl0 (BO3MOXXHO WCIOJB30BAaHHWE BUICOMATEPUAIOB), W3YydeHHE Mojenel
KPHUCTAJUTMUECKUX PELIETOK anmasa, rpadura, ¢yniaepeHa, 03HaKOMJIEHHUE C MPOLECCOM aJcOopOLUU PacTBOPEHHBIX BEILECTB
AaKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa, IMONydyeHHE, COOMpaHHe, paclio3HaBaHHE U M3Y4YEeHHE CBOMCTB
VIIIEKHCIIOTO Ta3a, MPOBEJICHNE Ka4eCTBEHHBIX PeakIinii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYCHHE MTPU3HAKOB UX MPOTEKAHUS,



O3HAaKOMJIEHUE C MPOJYKLHEH CUIMKATHOM MPOMBIILIJIEHHOCTH, pEeIeHHe 3KCIIepUMEHTAIbHbIX 3a1a4 1o TeMe «BaxHelmue
HEMETAIB ¥ UX COEIUHEHUS.

MeTa/ibl U UX COeIMHEHUS

OOmias xapakTepuCcTUKa XHUMHUYECKHX DJIEMEHTOB — METaUJIOB Ha OCHOBaHWH MX monoxeHus B [lepuommdeckoit crucreme
XuMH4ecKkux 35eMeHToB [I. 1. MenneneeBa u crpoenust aroMoB. CTpoeHue MeTaioB. MeTajuindeckas CBS3b U MeTajulndecKas
KpUCTAJUIMUecKas peIeTKa. DJIEKTPOXMMHMUYECKHH psAx HampsxkeHuidl MmeramioB. Pdusnyeckue M XUMHUECKHE CBOMCTBa
MeTauioB. OOmme crocoOsl monydyeHuss MeTamwioB. IIoHATHE O KOPpPO3UU METaIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. Crinassl (CTajib, YyryH, JIOPATIOMIHUN, OPOH3a) U UX IPUMECHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[[enounsle meramnbl: nojoxkeHue B Ilepuoanueckoit cucreme xumuueckux 3nemeHToB [[. Y. MenneneeBa, cTpoeHue ux
aTOMOB, HaXOXKJeHHe B mpupoae. Pusnueckne 1 XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U THAPOKCHIBI
HaTpus U Kanus. [IpuMeHeHue 1eJ0YHbIX METAJUIOB U UX COSIMHEHHH.

[TlennouHo3eMeNbHbIE METAUIBI MarHUM M Kaiubluil: nosnoxenue B Ilepuoauueckoil cucteMe XxumMuueckux saemeHTos [l M.
MenpeneeBa, CTpOGHHE MX arOMOB, HaxXOXJeHWE B mpupoje. Pusnueckne M XUMHUYECKHE CBOMCTBA MAarHusl M KallbIUA.
BaxuHeilmme coequHeHUs KaablUus (OKCU, THIPOKCH, coln). KECTKOCTD BOJBI U CIOCOOBI €€ yCTpaHEHHU .

AmoMuHnii: nonoxeHue B Ilepmonmueckoil cucreme xummueckux sneMmeHToB J[. WM. MeHneneeBa, cTpoeHHE aroma,
HaxoXjacHHe B npupone. Ousnyeckue U XUMHUYECKHAE CBOMCTBA aTFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCHIA
ATIOMHUHUSAL.

Keneszo: nonoxenue B [lepuoanueckoit cucreMe xuMuieckux anemeHToB J[. . MenzeneeBa, CTpoeHHE aToMa, HaXOXKACHUE
B npupoje. Pu3nveckue U XMMUYECKUe CBOM CTBA Xkeje3a. OKCUIbl, THApoKCcU bl U conn xxenesa (I1) u xenesa (I11), ux cocras,
CBOWCTBA U ITOJIyUYEHHUE.

Xumuueckuii sIxcnepumenm:

O3HAaKOMJIEHHE C 00paslmaMi METaUIOB M CIUIaBOB, MX (HU3MUYECKUMH CBOMCTBAMH, HM3YUEHHE pPE3yJbTaTOB KOPPO3WUU
METaJUIOB (BO3MO)KHO HCIIOJIb30BAHUE BUIEOMAaTepHUalioB), 0COOEHHOCTEH B3aMMOACHCTBUS OKCHIa KaJbLIUA U HATPUSI C BOJOH
(BO3MOXKHO HCIIOJIB30BAHUE BHICOMATEPUANIOB), HCCIECIOBAaHUE CBOWCTB XKECTKOM BOJBI, Mpollecca TOPEHHS jKene3a B
KHCIIO0po/ie (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUAIOB), IPU3HAKOB IIPOTEKAHUsI KaueCTBEHHBIX PeakLUil Ha HOHBL: MarHus,
KaJblHs, aTroMuHMS, uHKa, xene3a (1) u xemesa (III), menu (II), HaGmoneHHE W OMKMCAHHE MPOIECCOB OKPAIIWBAHUS
MJIaMEHU WMOHAaMHU HaTpus, Kalus W Kalnblus (BO3MOXXHO HCIIOJB30BAHUE BUICOMATEPUANIOB), MCCIeAoBaHHE aM(OTEpHBIX
CBOMCTB I'MIPOKCH/IAa ATIOMUHUS U THAPOKCHIA [IMHKA, PEIICHHE SKCIIEPUMEHTIBHBIX 33/1a4 110 TeMe «BaxHellme MeTasl 1
UX COEAUHEHUS».

XuMuS U OKPYsKaloLasi cpeja

BemectBa n Marepuasnsl B IOBCEHEBHOM KU3HU YelloBeKa. be3onacHoe MCIoib30BaHUE BEIIECTB U XUMUUYECKUX peaklui B
ObITy. [lepBas MOMOIIb MPH XUMUYECKIX 0XKOTaX M OTPaBICHUSX.

XUMHYECKOe 3arpsI3HCHHE OKPYXaromeld cpensl (penenbHas IOMycTHMas KOHIEHTparus Bemects, qanee — I1/1K). Poms
XUMHUHU B PEIIEHUH 3KOJIOTMYECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTepraoB (CTEKIIO, CIIaBbl METAIIIIOB, MOJIMMEPHBIC MaTepHaIIbI).

Medxwcnpeomemmnoie ceasu

Peanuzanusa MeXnpeIMETHBIX CBS3eH MPHU M3Yy4YeHUH XMMHUH B 9 Kilacce OCYIIECTBIISETCS Yepe3 MCIOJIb30BaHHe KakK O0HIMX
€CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHH, SBIAIOLIMXCA CHCTEMHBIMH Ui OTAEIBHBIX NPEAMETOB €CTECTBEHHO-
Hay4qHOT O IHKJIA.

OOmnMe ecTeCTBCHHO-HAyYHbIC IMOHSTHS: HAay4HBIA (aKT, THIOTe3a, 3aKOH, TEOPHs, aHalM3, CHHTE3, KIIacCH(pUKAIIHS,
NEPUOIUYHOCTh, HaOJIOJCHHUE, DJKCIEPUMEHT, MOJEJIUpPOBaHWE, H3MEpPEHHEe, MOJEINb, SBICHHE, MapHUKOBBIA dQQeEKT,
TEXHOJIOTUSl, MaTepUaIIbIL.

®dusmuka: Marepusi, aroM, EKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIHU], U30TOIBI, PAAHOaKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUI
3apsn, MPOBOHUKH, IIONYIIPOBOIHUKH, IMIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE
BEIIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTH, KPHUCTAIUIMUECKas PENIETKA, CIUIAaBHl, (PU3MUECCKUE BEIUIMHEI, CIMHUIBI H3MEPEHHUS,
KOCMHYECKOE ITPOCTPaHCTBO, IJIaHETHI, 3BE31b1, CoNHIIE.

Buonorus: ¢porocunrtes, avixanue, Ouochepa, skocucreMa, MUHEPAIbHbBIE YIOOPEHHUS, MUKPOIJIEMEHTHI, MaKpPOIJIEMEHTHI,
NUTaTesbHbIE BEIIEeCTBA.

I'eorpadus: atmochepa, runpochepa, MUHEPAITBI, TOPHBIE TIOPOIBI, TOJIC3HBIC HCKOITaeMbIe, TOIIIMBO, BOTHBIE PECYPCHI.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI ITIO XUMHWHN HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBbTATBI
JIM4HOCTHBIE Pe3yNabTaThl OCBOCHHUS MPOrPaMMBbl OCHOBHOI'O OOINEro oOpa3oBaHUs JOCTUTAIOTCSA B XOJ¢ OOydeHUS XMMUU B
€JIMHCTBE Y4eOHOW U BOCIHTATEIILHON JCSITEIHHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCUUCKHUMH COLMOKYIBTYPHBIMA U
JyXOBHO-HPABCTBEHHBIMU I1I€HHOCTSMH, NPUHATHIMH B OOILECTBE MpaBUJIaMH M HOpPMaMH IOBEAECHHUS U CIOCOOCTBYIOT
npoleccaM CaMOIMO3HaHUs, CAaMOPA3BUTH U COL{MAIM3ALMHU 00 yqatoIXcsl.
JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCS CHCTEMON IO3UTHUBHBIX LEHHOCTHBIX
OpHCHTAINI U PacUIMPEHUE OIBITA ICATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:
1)naTpuoTH4eCKOro BOCIIUTAHMS |
LEHHOCTHOTO OTHOILIEHHSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY HACJIEIUI0, TOHUMAHHs 3HAuYEHUs
XUMHUYECKOW HAayKH B KM3HU COBPEMEHHOro oOLIecTBa, CIOCOOHOCTH BIIaETh JOCTOBEpHOM HH(popManuend o mepeaoBbIX
JIOCTHDKEHUSAX U OTKPBITHUSX MHUPOBOW M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAyJHBIX 3HAHUSAX 00 yCTpoiicTBe
MHpa U 00IIIeCTBa;



2)rpaskIaHCKOr0 BOCIIUTAHUS

IPEJCTAaBICHHUS O COLMAIbHBIX HOpMax M IPaBUJIAX MEXKJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHOMCCIIEAOBATENbCKOW, TBOPUYECKOW M JAPYIrHX BHJIAX JAEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESATETBbHOCTH MPH BHITOJHEHUU Y4eOHBIX, TO3HABATEIbHBIX 3371au, BHITOJIHEHUU
XHMHYECKHUX IKCIIEPUMEHTOB, CO3JaHNHU yIeOHBIX IPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO ¥ B3aHMOITOMOIIN B IIPOIIeCcce
9TOi y4eOHOH [eATeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHHE M IOCTYIKHM CBOMX TOBApUIIed C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHMSI OCIECTBHII TOCTYIIKOB;

3)eHHOCTH HAYYHOI0 MO3HAHHUA

MHPOBO33PEHYECKUE IPEJCTABIEHNUS O BEHIECTBE M XUMHYECKOM pEaKIUH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO
PasBUTHS HAYKHd M COCTaBISIOLIME OCHOBY JUIsl HOHUMAHMs CYIIHOCTH Hay4YHOW KapTHHBI MUPa, IIPelICTaBIeHUsI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS NMPHUPOJBI, B3aMMOCBS3AX 4YEJIOBEKA C MPUPONHOM Cpeloil, 0 poiM XMMHHU B MO3ZHAHUM ITHX
3aKOHOMEpPHOCTEH;

MO3HABATEIIFHBIE MOTHWBBI, HANpPaBJICHHBIE Ha IOJNY4YEeHHUE HOBBIX 3HAHWUU 10 XHMHH, HEOOXOIUMBIC HIJsi OOBSICHEHUS
Ha0JI01aeMBIX IPOLIECCOB U SIBIICHUI, TTO3HABATENbHOM, HH(OPMALIMOHHON U YHUTATENbCKOM KYIbTYphI, B TOM YHUCJIE HAaBBIKOB
CaMOCTOSATENILHOH PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JMTEPaTypoil, AOCTYMHBIMA TEXHHYECKUMH CpeICTBaMu
WH(OPMAIMOHHBIX TEXHOJIOTHIA,

WHTEpEC K OOYYCHHIO W TO3HAHHWIO, JIOOO3HATEILHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHOW W
UCCIIeI0BATEbCKON AeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH M YPOBHS 00y4YeHHs B JaJIbHEHILEM;
4)(opMupoBaHNs KyJIbTYPbI 310POBbS:

OCO3HaHHME IEHHOCTHU KHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 30POBBIO, YCTaHOBKH Ha 3J0POBBIA 00pa3 KHU3HH,
OCO3HAHHE MOCIEACTBUI M HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS aJIKOroysl, HAPKOTUKOB, KYPEHHsT), HEOOXOJIMMOCTH
COOJIFOIeHNS TPaBIIT 0€30MTaCHOCTH ITPH O0PAIICHUH C XMMHYECKIMH BEIIECTBAMH B OBITY M peaTbHON KU3HHY;

5)TpynoBoro BocnuTaHus:

HWHTEpEC K MPaKTHYECKOMY M3YUEHHUIO MpoecCHii U Tpyla pazIuyHOrO poja, YBOXKEHHUE K TPYAY U pe3yibTaTaM TpPyIOBOU
JESITeNFHOCTH, B TOM YHCJIC Ha OCHOBE IMPUMEHEHHs IPEIMETHBIX 3HAHUI 10 XMMHUH, OCO3HAHHBIN BHIOOp MHIWBUIYaIEHON
TPacKTOPUH TPOAOIDKEHUST O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB U MOTPEeOHOCTEH, ycnemHol mpohecCHOHANBHON JesITeTbHOCTH U PAa3BUTHSA HEOOXOAMMBIX YMEHHM, TOTOBHOCTh
aIanTUPOBAThCA B MPO(PEeCCHOHATIBHON cpelie;

6)3K0JI0THY€eCKOT0 BOCITUTAHUS

9KOJIOTMYECKU LIeJIecOO0pa3Hoe OTHOIIEHHWE K MPUpOJE KaK HMCTOYHUKY XHU3HM Ha 3eMile, OCHOBE €€ CyILEeCTBOBaHMS,
MOHMMAaHKE [IEHHOCTH 37I0POBOro M 0e30IacHOro odpasa KM3HH, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DU3UYECKOMY H
MICHXUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS MPaBWJI O€30MaCHOrO MOBEJCHUS MPH PadoTe C BEUICCTBAMH, a
TaKXKe B CUTYaIHIX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH MPHUMEHATh 3HaHUS, MOJydaeMble NMPU HU3YYEHUU XUMHH, IJI pEeIleHHs 3aad, CBA3AHHBIX C OKpPY)KarolleH
MPUPOAHOMN CpPeloif, AJI MOBBILEHHUS YPOBHS 3KOJOTHYECKON KYJIBTYPhl, OCO3HAHUS TJIO0ANBHOIO XapakTepa 3KOJOTHYeCKUX
npo0JIeM U IMyTel X PeleH s TOCPEACTBOM METOJOB XUMHH, SKOJIOTHYECKOTO MBIIIICHHS, YMEHUS PYKOBOJICTBOBAThCS UM B
[I03HABATEJIBHOM, KOMMYHUKAaTUBHOM U COLUAIbHON IIPAKTUKE.

METANPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeAMETHBIX Pe3yJbTaTOB BBLACISAIOT 3HAYUMbIE ISl (DOPMUPOBAHUS MUPOBO33PEHUS OOIIEHAyYHbIE MTOHATUS
(3aKOH, TeopHs, TPUHIMUI, TUIOTe3a, (akT, cHcTeMa, Mpolecc, SKCICPUMEHT W Jpyroe.), KOTOPhIE HCIONb3YIOTCA B
€CTeCTBEHHO-HAYYHBIX YUYEOHBIX NpeIMETax | II03BOJSIFOT Ha OCHOBE 3HAHWW W3 OTHX MPEeIMETOB (OPMHUPOBATH
NpeJCTaBJICHHEe O UEJNOCTHOM HaydHOM KapTHHE MHpa, W YHUBEpCAIbHblE YueOHblE JeicTBUS (IIO3HABATENIBHBIE,
KOMMYHHKaTHUBHBIE, PpETYIATUBHBIE), KOTOpble o00ecrnednBaloT (HOPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEILHOMY
TUTAHAPOBAHUIO M OCYIIECTBICHUIO YIeOHON IeSTEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE AeliCTBUSA

bazoBble Jornyeckne qeiicTBHA:

YMEHHUS UCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS! MIPU OCBOCHHUM 3HAHMIA: PACKPHIBATh CMBICI XUMHUYECKUX TOHATHI
(BBLOENATH MX XapaKTepHbIC MPH3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMH MOHATUSMH), UCHOIB30BATh MOHATHUS IS
OOBSICHCHHUS OTNENBHBIX (haKTOB W SIBIICHHUN, BEIOMPATh OCHOBAHUS M KPUTEPUH U KIACCH(PHUKAINN XUMAYECKUX BEIIECTB H
XUMHYECKUX PEaKIHi, yCTaHABIMBATh IIPHYNHHO-CICACTBEHHBIC CBSI3H MEXIY OOBEKTAMH W3YYEHHS, CTPOUTH JOTHUECKHE
paccyxaeHus (MHIyKTUBHEIC, 1eyKTUBHBIE, IO aHAJIOTHH ), I€TIaTh BBIBOJBI U 3aKII0YCHUS;

YMEHHE TIPUMEHSTh B MPOIlecce MO3HAHUS MOHATHS (IIPEIMETHBIC U MeTalpeMETHBIC), CHMBOJMYECKUE (3HAKOBEIE) MOJIEIIH,
UCIIOJIb3yeMbIEe B XUMHUH, IPeo0pa3oBhIBaTh IMPOKO MPUMEHSAEMbIE B XUMUHU MOJIEIbHbIE IPEACTaBICHUs — XMMUYECKUH 3HaK
(cuMBOJN JMeMeHTa), XuMHYecKas (GopMyrna W ypaBHEHHE XUMHUYECKOH peakIUW — IMPH PEHICHHH Yy4eOHO-TTO3HAaBaTeIbHbIX
3a7a4d, ¢ y4€TOM 3THUX MOJEIBHBIX MPEICTaBICHUN BBIIBIATH M XapaKTEPH30BaTh CYIISCTBEHHbBIC NMPU3HAKK H3Y4aeMbIX
00BEKTOB — XMMHYECKHX BEHICCTB M XUMHYECKUX PEaKIIMi, BBIBIATH OOIIHME 3aKOHOMEPHOCTH, MPHYWHHO-CIICICTBCHHBIC
CBSI3U M IPOTHUBOPEYMS B U3y4AEMbIX IIPOLIECCaX U SIBICHUSAX.

Ba3oBrbIe ncciaenoBareLCKHeE JeicCTBHA .

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHl B KadecTBE HHCTPYMEHTA IO3HAHMS, a TaKKe B KayeCTBE OCHOBBI IJIf
(hopMUpPOBAHHS THITOTE3HI 110 MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXKJICHUN;

nproOpeTeHne OMbITA 110 MJIAHUPOBAHUIO, OPraHU3AlMK M MPOBEICHUIO YUCHUYECKUX SKCICPUMEHTOB, YMEHHE HaOIOaTh 32
XOZOM Mpoliecca, CaMOCTOSTEIBHO MPOrHO3UPOBATh €ro pe3yibTar, (opMynupoBaTh 0000IIEHUS U BBIBOJBI 10 Pe3yJbTaTaM
MPOBEAEHHOTO ONBITA, UCCIIEOBAHMS, COCTABJIATH OTUET O MPOJEIaHHON padore.

PaGora ¢ undopmanueii:



yMeHHE BBIOMpaTh, AHATM3UPOBATh W HWHTEPIPETUPOBATh HWHGOPMAIMIO pA3NMUYHBEIX BHIOB U (OPM MpEACTaBICHHUS,
MOTY4acMyl0 W3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIONMYISpHAs JHTEPaTypa XUMHYECKOTO CONEP)KAHUS, CIPABOYHBIE HOCOOWS,
pecypcbl HTepHeTa), KpHTUYECKH OLICHUBATh IIPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MIPUMEHSTh Pa3IMuYHble METOABl M 3alpoChl NPH MOUCKE M OTOOpe MH(OPMAIMM U COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOIUMBIX I BHIIONHEHHUS! yIeOHBIX M ITO3HABATENFHBIX 33/1a4 OIPEINeIEHHOTO THIIA, IPHUOOPETEHUE ONBITa B 00JacTH
UCIIONB30BaHHUs MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA, OBIANCHHE KYJIBTYPOH aKTHBHOTO HCIOJIb30BAHHUS
Pa3NYHBIX ITOUCKOBBIX CHCTEM, CaMOCTOSITEIFHO BBIOMpAaTh ONTHMAIBHYIO (OpMY NpEICTaBICHHS HWH(POpPMAOUUd U
WIUTIOCTPUPOBATh  PEeIlacMble 3amadd HECIOKHBIMH CXEMaMH, JuarpaMMaMi, JApYTUMH ¢opMaMu TpaduKd H X
KOMOHMHALIMSIMHU,

YMEHHE HCIOJb30BaTh M aHAIM3HPOBATh B MPOIecce YYCOHOW M MCCIIEAOBATENbCKON JESITEIFHOCTH HH()OPMAINIO O BIASHUH
MPOMBIILICHHOCTH, CENIbCKOT0 X03SHCTBA H TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOLIEeH ITPUPOTHON CPEIbL.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHBIE YUeOHbIE TelCTBHSI:

YMEHUs 3a/laBaTh BOMPOCH (B XOJ€ JAMAaiora W (M) IUCKYCCHHU) IO CYIIECTBY OOCYXIaeMOH TeMbl, HOpPMYIMPOBaTh CBOU
MPEUIOKEHHS] OTHOCUTENBHO BHITOJHEHHI TPENIOKEHHON 3a1a4H;

YMEHHUS MPEACTaBIATh MOJIY4YE€HHBIE PE3yNIbTaThl MO3HABATEIbHON NEATEIbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; AeNaTb
MPE3CHTANIO PE3yJAbTaTOB BBIIOIHEHUS XUMHUYECKOTO JKCIIEPHMEHTa (7ab0opaTopHOro OmBITA, JIAOOpaToOpHOH pabOoTHI IO
WCCJIEIOBAHUIO CBOMCTB BEIIECTB, yIEOHOT0 TPOCKTA);

yMeHHs y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM NO3HABaTE€NbHOW M HCCIEIOBATEIbCKOM AEATEIbHOCTU
IpU PEIICHUM BO3HMKAIOIIUX NMPOOJEeM Ha OCHOBE y4E€Ta OOINMX MHTEPECOB U COIJIACOBAHMS MO3ULUN (00CYXIeHUS, 0OMEH
MHEHHUSIMH, «MO3TOBBIE INTYPMBI», KOOPAWHAIMS COBMECTHBIX NEHCTBHUIl, ompeeleHHe KPUTEPUEB IO OLEHKE KauecTBa
BEIITOJTHEHHOH padOTHI U APYTHE).

PeryasTuBHbIe yHMBepcAIbHbIE YUeOHbIE el CTBHA:

YMEHHE CaMOCTOSTENIbHO ONpeAessaTh LeNd MACSITEIbHOCTH, IUIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJUPOBATH W IpH
HEO00XOUMOCTH KOPPEKTHPOBAaTh CBOIO NIEATENBHOCTh, BHIOMpATh Hambonee 3 (eKTUBHBIE CIIOCOObI PEIIeHUs Y4EeOHBIX H
MIO3HABATENBHBIX 337a4, CaMOCTOATENBHO COCTABIITh WM KOPPEKTHPOBATh NPEINIOKEHHBIH alrOpUTM NEHCTBHH MpU
BBHIITOJTHEHUH 33JaHUH ¢ yYETOM ITOYICHUS HOBBIX 3HAHHH 00 M3ydaeMBIX OOBEKTax — BEMIECTBAX M PEAKIUAX, OLCHHBATH
COOTBETCTBHE IIOJYYEHHOTO pe3yiabTaTa 3asBJCHHOM IeNM, YMEHUE HCIOIb30BaTh U aHAJIM3UPOBaTh KOHTEKCTHI,
IpeAaracMble B YCIOBUH 3aaHUi.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHIO O0S3aTENIFHOTO COAEPKaHWs, YCTaHOBJICHHOTO aHHOU (enepambHOI
pabodeif mpOrpaMMoOl, BBIICIAIOT: OCBOCHHBIC OOYJAIOIIMMUCA HAydHbIE 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUA,
crierupuUecKkue U1 IpeIMETHOH o00jacTH «XUMHS», BHJIBl JCATCIBHOCTH 10 IIONYYCHHIO HOBOTO 3HAHHSA, €ro
MHTEPIIPETanH, IPeo0pa30oBaHUI0 M IPIMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAIIHSX.

K koHmy oOydeHus B 8 Kiacce mpenMeTHBIE Pe3yNbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpPaXarb CPOPMUPOBAHHOCTH Y
00yJaIOIINXCST YMCHHIH:

® PaCKpPHIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHH: aTOM, MOJIEKYJIa, XHMUYECKUI JIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OMHOPOIHAS M HEOTHOPOAHAs), BAICHTHOCTH, OTHOCHUTEIIBHAS aTOMHAS M MOJICKYJIIPHASsI Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas J0JsI XUMUYECKOr0 3JIEMEHTa B COEJUHEHNUHU, MOJSIPHBIM 00BEM, OKCHUJ, KUCIOTA,
OCHOBaHHUE, COJIb, JEKTPOOTPULIATENILHOCTh, CTENIEHb OKHCICHHS, XMMHUYECKasi peakuus, Kiaccu(uKalus peakuuid: peakiuu
COCIMHEHMSI, PEAKIINH PA3NIOKCHUS, PEAaKIIMH 3aMEIICHHs, peakiuyu oOMeHa, AK30- M IHIOTCPMUUCCKUE PEaKIUH, TEIIIOBOH
addekT peakiun, sIpo aToMa, IEKTPOHHEIN CIOH aTroma, aTOMHas OpOWUTAaNb, PAANYC aTOMa, XUMHUECKasl CBSI3b, MOJISIpHAS U
HEeMNoJsipHas KOBaJICHTHas CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH, PacTBOp, MaccoBas HOJs BeliecTBa (MpoLEHTHas
KOHIIEHTPAIUs) B PacTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHSATHA M MPUMEHSTH 3TH MOHATHS MPU OMKMCAHUH BEIIECTB M MX
MIpEBpaIICHU;

® HCTIONIB30BaTh XMMHUYECKYIO CHMBOIIMKY JJISI COCTaBJICHUS (POPMYII BEIIECTB U ypaBHEHUH XUMIUECKUX PEaKIInii;

® OIIPEICTATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTCHNCHb OKHCIEHHUS 3JIEMEHTOB B OHHAPHBIX
COCIMHEHMSIX, NPUHAICKHOCTh BEIIECTB K OMNPENENEHHOMY Kiaccy COeIUHEHHMH Mo (opMyiaM, BUJ XUMHUECKOH CBSI3U
(xoBaNleHTHAsl U NOHHAs1) B HEOPTaHUYECKUX COSMHCHUSX;

e packpeBatk cMbIcT [lepmommueckoro 3akonHa JI. W. MenneneeBa: JeMOHCTPHPOBAaTh IOHUMAHUE IIEPUOTIMICCKOM
3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IOJIOKeHHS B [lepnogmueckoil cucremMe, 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTasipo;

® OIIMCHIBATh M XapaKTEepU30BaTh TabMMUHYIO (opMmy [leproanueckoil cHCTEMBI XMMUYECKHX 3JIEMEHTOB: Pa3iINuaTh MOHSITHS
«rmaBHasg monrpymma (A-rpymma)y U «mobouHas moarpynmna (b-rpymma)», Manble w OONbIINE IEPHONBI, COOTHOCHTH
0003HaueHHs, KOTOpele nMeroTcss B Tabmmue «[lepmommueckas cucrema xummdeckux sieMeHtoB JI. M. MenpeneeBa» ¢
YHCIOBBIMH XapPaKTEPHCTHKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsy sApa, o0IIee YHCiIo 3JICKTPOHOB U
pacrpesieneHie X 10 IEKTPOHHBIM CII0SIM);

® KJIaCCH(PHUINPOBATE XUMUYCCKUE BIIEMEHTH, HEOPraHWYCCKHE BEIIECTBA, XMUMHUYCCKHE PEaKIuH (0 YUCIYy M COCTaBY
YYIaCTBYIOIIMX B PEaKI[UU BEUICCTB, 110 TEILIOBOMY dPPEKTY);

® XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BELIECTB PAa3JIMYHBIX KJIACCOB, IMOATBEPXKAAs OINUCAHHE
MpUMEpPaMH MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PCAKIIHIA;

® [IPOTHO3M POBATH CBOWCTBA BEIIECCTB B 3aBHCHMOCTH OT MX KaYE€CTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHMUS XHUMHUECKUX
MPEBPAILCHUN B PA3NUYHBIX YCIOBHUSIX;



® BEIYHCIATE OTHOCHTENBEHYIO MOJEKYISAPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JONIO XHMHYECKOTO SJIEMEHTa II0
(opmyIe coeAMHEHM, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, IIPOBOAUTE PACUETHI 110 YPABHEHUIO XUMUYIECKON PEaKIIHH;

® IPUMCHATh OCHOBHBIC OIEpPAllMd MBICIUTECIBHOH JEATCIHHOCTH — aHalu3 U CHHTE3, CpaBHEHHe, 0000meHue,
CHCTEMAaTH3alUI0, KIaCCH(UKAIUIO, BBIIBICHHE NPHUUYUHHO-CICICTBEHHBIX CBSI3eH — JUI1 HM3Y4EHHs] CBOWCTB BEILECTB U
XMMHYECKUX PEaKI[Hi, eCTECTBEHHO-HAYIHbIE METOJbI TO3HAHUS — HAOMIO/ICHUE, H3MEPEHHE, MOACIHPOBAHNE, SKCICPIMEHT
(peanbHBIN 1 MBICIICHHBIN );

e CIIeIOBATh IPaBIJIaM ITOJIB30BAHUS XUMUYECKON MTOCYION U 1ab0paTOPHEIM 000PYIOBaHUEM, a TAKXKE IpaBIIaM 00 panieHus
C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSMH II0 BBHIIOJHECHHUIO JIAOOPATOPHBIX XMMHUYECKHX OMBITOB IO IOIYYCHHIO U
COOMpaHMIO Ta3000pa3HBIX BEUIECTB (BOAOPOJA U KUCIOPO/a), TPUTOTOBICHHIO PACTBOPOB C OIMPEEIEHHOM MacCOBOU oyei
PacTBOPEHHOrO BEIIECTBA, INIAHUPOBATh U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTBI IO PACIIO3HABAHHUIO PACTBOPOB ILEJIOYCH H
KHCIIOT C TIOMOIIBIO0 HHIUKATOPOB (JIAKMYC, (PeHON(PTAICHH, MCTHIIOPAHK U IPYrHe).

K koHmy obydeHust B 9 kijacce mpeaMeTHBIE Pe3yabTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y
00yJaromuxcss yMECHHMH:

® PaCKpHIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYIECKHH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHUOH, TIPOCTOE
BEILIECTBO, CIOXHOE BEIECTBO, BAJICHTHOCTb, AICKTPOOTPULATEIBHOCTb, CTEHNEHb OKUCICHMS, XHMUYECKas peakuus,
XUMHUYECKas CBA3b, TEIUIOBOH 3(QeKT peakuuu, MOIb, MOJSAPHBIA O0O0BEM, PacTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOJHUTHL,
AIEKTPOJMTUYECKAsT AMCCOIMAINS, PEaKIMH HMOHHOIO OOMEHa, KaTajHu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHMBIE H
HEOOpaTHMBIE pPEaKIHWH, OKHCINTEIBHO-BOCCTAHOBUTEIBHBIE pEaKIWH, OKHCINTENb, BOCCTAaHOBHUTEIb, OKHCICHHE U
BOCCTaHOBJICHHE, aJUIOTPOIUA, aM()OTepHOCTh, XUMUYECKasl CBA3b (KOBAJICHTHAs, HOHHAsA, METaJUTMYeCKas), KpHCTaJUTH4ecKas
pemérka, KOppo3us METajUIOB, CIUIaBBI, CKOPOCTh XHMHYECKOH peakiuH, MpeaesbHo aomyctuMmas konueHTpauus [1JK
BEIIIECTBA,;

® WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHH W MPUMEHSATH 3TH IOHITHS IPH ONMMCAHUH BEUIECTB M HX
MpEBpaIICHU;

® HCIOJIH30BATh XUMUYECKYIO0 CUMBOJIMKY JJISl COCTaBICHUS ()OpMYJI BEIIECTB U YPaBHEHUI XMMHUYECKUX PEaKIUid;

® OIIPE/ICTATh BAJIEHTHOCTh U CTCNEHb OKUCIEHHUS XUMHUYCCKHX 3JIEMEHTOB B COCAMHEHHSX PpA3NIUYHOIO COCTaBa,
NPUHAUISKHOCTh BEIIECTB K ONMpPEACIEHHOMY KIJIACCy COCOUMHECHUH Mo (opMyinaM, BUA XUMHUYECKOH CBSI3M (KOBaJeHTHas,
MOHHAs, METAJUTMYEeCKasi) B HEOPraHNIECKUX COCTUHCHUSX, 3apsl HOHA [10 XUMHUIECKOH (opMyrte, XapakTep Cpelbl B BOIH BIX
pacTBOpax HEOPraHWIECKUX COCIUHEHMI, THII KPUCTAUIMYECKON PeIIETKH KOHKPETHOT O BEIIECTBA;

e packpbeBathk cMmbich [lepumoamueckoro 3akoHa [[. V. MenneneeBa W AEMOHCTPHUPOBAaTh €ro MOHMUMAaHHUE: ONHCHIBATH U
XapakTepu3oBars TabmmuHyo ¢opMmy Ileproandeckoil CHCTEMBl XHMHYECKHX 3JIEMEHTOB: Pas3lMuaTh IOHITUS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobounas moarpymnmna (b-rpymnma)», manble W OOJbIIME TEPUOJIBI, COOTHOCHTH O0O3HAYEHUS,
KOTOpBIE UMEIOTCS B MEPUOIMYECKON TabJHIle, C YHCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX DJIEMEHTOB
(cocraB W 3apsn sapa, oOlIee YHUCIO JJIEKTPOHOB W pacHpelielieHHe WX MO BIIEKTPOHHBIM CIIOSIM), OOBSCHATH oOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOICTB AJICMEHTOB M UX COCAMHEHHH B IpEAeNax MaJbIX MEPHOJOB M INIABHBIX MOATPYII C
Y4ETOM CTPOCHHSI UX aTOMOB;

® KJIaCCH(HUIHUPOBATE XMMUYECCKUE DJIEMECHTBHI, HCOPraHHMYCCKUE BEHIECTBA, XUMHYECKHE pEakuuu (IO YUCIy M COCTaBy
Y4aCTBYIOLIUX B PEaKI[UHU BELIECTB, 110 TEIIOBOMY 3G (HEKTY, 0 U3MEHEHUIO CTENIEHEH OKUCICHNU XUMUIECKUX JIEMEHTOB);

® XapaKTepH30BaTh (ONMMCHIBATh) OOmME W CHEHU(UIESCKHEe XHMHUYECKHE CBOMCTBA NPOCTBHIX W CIOXHBIX BEIIECTB,
MIOATBEPIK/Iasl OTMCAaHNE TPUMEPAaMH MOJIEKYJIIPHBIX H MOHHBIX YPaBHEHHUH COOTBETCTBYIOIMINX XHMHUECKUX PEaKIINii;

® COCTaBJIATh YpPaBHEHUsI ANICKTPOIUTUUECKOH AUCCOLMAMU KUCIOT, IeJouel U Colel, MOIHbIE U COKPAIIEHHbIE YPAaBHEHUS
peakiuil HOHHOro 0OMeHa, ypaBHEHUsI peakluii, MOATBEPXKAAIOLINX CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXKAY BEIECTBaMU
Pa3IIIYHBIX KJIACCOB;

® PaCKpHIBaTh CYIIHOCTH OKHCIHMTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUi IIOCPEICTBOM COCTABIICHHS ICKTPOHHOT0 Oananca 3TuX
peakuuii;

® [IPOTHO3UPOBAThH CBOMCTBA BELIECTB B 3aBHCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTU NMPOTEKAHUSI XUMUUYECKUX IPEBpaIleHHH
B Pa3JINYHBIX YCIOBHUSIX;

® BEIYHCIIATE OTHOCHTENBEHYIO MOJEKYISAPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO XHMHYECKOrO SJIEMEHTa II0
(opmyIe coeAMHEHM, MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, TPOBOAUTE PACUETHI IO YPaBHEHHUIO XUMHUYECKOH PEaKITHH;

e cO0IOIaTh TpaBHJIa ITOJTB30BAHUS XUMHIUECKOH MOCYA0H U T1a00paTopHEIM 000pYIOBaHHEM, a TaKXKe IpaBuia OOpamieHus ¢
BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMH MO BBIMOJHEHHUIO Ja0OPaTOPHBIX XMMHUYECKUX OMBITOB MO MOJYYSHHIO H
COOMpPaHMIO Ira3000Pa3HBIX BEIIECTB (aMMHAaKa U YTIICKHCIIOTO Ta3a);

® IPOBOIUTH PEAKIUH, MOATBEPIKAAIOMINE KAYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM
XJopun-, OpoMHI-, WOOUA-, KapOoHaT-, ¢ochar-, CHIHMKAT-, CYIb(ar-, THIPOKCUA-HOHBI, KAaTHOHBI aMMOHHS W HWOHBI
M3YICHHBIX METAJIIOB, IPUCYTCTBYIONIHE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

® IPUMEHSATH OCHOBHBIC OIEPAIIMH MBICIUTENBHOMN JESITENbHOCTH — aHAIN3 ¥ CHHTE3, CPaBHEHHE, 0000IIeHHE,
CHCTEMAaTH3AaIHI0, BEISIBIICHHE TPUYNHHO-CIICACTBEHHBIX CBSI3CH — [T H3ydEeHUS CBOMCTB BEIIECTB M XUMHUCCKHUX PEAKINH,
€CTECTBEHHO-HAayYHbIC METObI IIO3HAHUS — HAOMIOCHUE, U3MEPEHHE, MOACIHPOBAHIE, SKCIICPUMEHT (PeaIbHBIA U
MBICIICHHBII ).



Pabdoyas mporpaMmma mo y4yeOHOMY mnpeaMery «XHMHs» pa3padoraHa
BOCIIMTAHHS, YTO OTPa)KEHO B JIMYHOCTHBIX IUIAHMPYeMBIX pe3yJbTaTax H o0ecneynBaeT

TEMATHYECKOE IINIAHUPOBAHHUE

¢ y4érom

padoyeii mporpaMmbl
peain3anmio

HHBapHaHTHbIX MoayJeii (MM) mnporpammbl «YpouyHasi JeiTeJIbLHOCTb», «BHeIKO/JIbHbIE MepoN pPHSATH,
«OcHOBHBIE HIKOJIbHBIE Je1a» U «ConuaibHoe NapTHEPCTBO»

8 KNIACC

INe
Ir1/11

HanmMeHnoBanue pa3fenoB U TeM
MPOTPaMMBI

Komraectso ONEeKTPOHHBIE
dacos (uudporsie)
Beero| KP | IIP | oOpa3oBaTenbHble pecypehl

[Iporpamma BociuTanus

Pa3znen l.HepBOHa‘laﬂbI—lble XUMHNYCCKHEC MOHATUA

XuMust — BakHast 00J1acTh
1.1 | ecrecTBO3HAHMS U TPAKTHIECKOM 5 2 Bubmorexa LIOK
: p https://m.edsoo.ru/7f41837c
JIeSITETEHOCTH Y€JIOBEeKA
bubmuoreka [IOK
1.2 | BemectBa 1 XUMHUYECKHE PEAKITUH 15 1 https://m.eds00.ru/7f41837c
Wroro no pazneny 20
Pa3nes 2.BakHeiilne npeacTABUTEIM HEOPraHHYECKUX BellleCTB
21 Boznyx. Kucnopoa. [Tonsitue 06 6 Bu6nnoreka [IOK
| okcnpax https://m.edso0.ru/7f41837c
b o Bonopona.Ilonsarue o kucnorax u 8 1 buomoreka LIOK
= lcomsx https://m.edsoo.ru/7f41837c
b3 Bona. PacrBopsl. [TousTre 06 5 1 1 brGmrorexa [IOK
" |ocHOBaHUSIX https://m.edsoo.ru/7f41837c
b 4 (OCHOBHBIE KJIaCCHI HEOPTaHUYECKHUX 1 1 1 brubanorexa [IOK
" [COeIMHEHUU https://m.edsoo0.ru/7f41837c
MToro o pazneny 30

Paznen 3.1lepuoanuecknii 3akon u [lepuoanyeckast cucreMa XuMHYECKHX 3JIEMEHTOB
/I. U. MenneneeBa. Ctpoenne aroMoB. XUMH4YeCKas CBsI3b. OKUCIUTEILHO-
BOCCTAHOBUTEJIbHbIE PEAKIUU

UM «YpouHasi 1esiTeJIbHOCTb»
YCTaHOBJICHUE  JJOBEPHUTEIBHBIX
OTHOIICHUH MEXIy y4HUTeNeM H
ero YICHHKaMH,
CIIOCOOCTBYIOIIMX MO3UTHBHOMY
BOCIIPHATHIO YIAIIAMHECS
TpeOOBaHUM W MPOCHO ydMTENS,
NPUBJICYCHHIO WX BHUMAHUA K
o0cyxnaeMoit Ha ypoke
nHpOpMaIn

(hopMUpOBaHUE OTBETCTBEHHOI'O
OTHOILICHUS K YUEHHIO,
TOTOBHOCTH H  CIIOCOOHOCTH
00y4aroIuxcsi K CaMOpa3BUTHIO
U caMOoOOpa30BaHUIO HA OCHOBE
MOTHBAaIlMM K OOyYeHHIO H

MIO3HAHUIO
hopmMupoBaHme
KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOLICHWH H
COTPYIHUYECTBE co
CBEpPCTHUKAMU

hopmMupoBaHue OCHOB
9KOJIOTHYECKOH KYJIBTYPHI
COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO

o 3KOJOIrH4€CKOro MbIIJICHUA
[leproaryeckuii 3aK0H 1 HCIOJIb30BaHHE BOCIMTATELHBIX
31 [lepunonnueckas cucteMa 7 bubarorexa [TOK BO3MOYHOCTEIT CONEPIKAHHS
XMMHYECKHX 1eMenToB 1. U. https://m.eds00.ru/7f41837C | yueGroro npeamera uepes
MenpneneeBa. CTpoeHue aroma JEMOHCTPALIUIO JETSM IPUMEPOB
3.2 Xumugeckast cBsa3b. OKHCIMTEIHHO- 8 1 bubaunorexa [IOK OTBCTCTBCHHOTO, TPKIAHCKOTO
___[BOCCTaHOBHUTEIBHEIC PEAKIUH https://m.edsoo.ru/7f41837¢ | MOBSACHHA
Hroro no paseny 15 P mecko0 WTHA1ESTE | Mo OO o
YuacTtue BO BCEpOCCUICKUX
aKIMiaXx, HOCBHH.IéHHLIX
Pesepproe Bpemst 3 3HAYHUMBIM COOBITHSM B Poccun,
MHpE
OBHIIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOTPAMME
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9 KJIACC

KomndgectBo wacos

Ne HauMeHOBaHHUE PA3ENOB U TEM ?He(ngOHHI)’Ie
unuppoBbIe
/0 | IporpaMMsl IIporpamMma BocITUTaHUS
© KP TP o0pa30BaTeNbHbIC
3 pecypch
m
Pasnen 1.BemecTBO M XUMHYECKHE peaKIMH
. bubmmoreka [JOK
11 g:;;;g;iﬂeagﬂ};?fgm?: 83 i?;::lfa 5 1 https://m.edsoo.ru/7f4la
P P 636 UM «¥YpouHas 1esiTe1bHOCTb»
OCHOBHBIE 3AKOHOMEPHOCTH BH6H.HOT6K3 LOK VCTaHOBIEHHE  JOBEPUTEIBHBIX
1.2 RUMIeCKIX peaKmi 4 https://m.eds00.1u/7fA1a | gryomennii mMexay ydautenem u
536 ero Y4EeHUKAMH,
bubmorexa LIOK CMIOCOBCTBYIONINX —MMO3UTHBHOM
13 DNEKTPOTUTHIECKAS TUCCOITAITHSI. 8 1 1 https://m.edsoo.ru/7f41a yto y
' XUMHUECKUE PEaKINH B PACTBOPAX 636 — ) BOCIIPHATHIO yJalmumMucs
= TpeOOBaHUI W TPOCHO ydHTENs,
Wroro o paszieny 17 MPUBIICUCHUIO WX BHUMAHUSA K
o0cyxmaemoit Ha ypoxke
Paszgen 2.Hemeraiibl M HX COeTUHEHHS uHboOpMaLnK
5 Bu6moTexa LIOK (opMHpOBaHWE OTBETCTBCHHOTO
21 Obmas XapaKkTepUCTHKA XUMHUECKHX 4 1 https://m.edsoo.ru/7f4la | OTHOIICHHA K y4eHHUIO,
snementoB VIIA-rpymmsl. 'anoress: 636 TOTOBHOCTH W CHOCOBHOCTH
OO01mmas xapakTepUCTHKa XUMIYECKUX Bub6unorexa LIOK 06yHalomIUXes K CAMOPA3BUTHIO U
2.2 | onementoB VIA-rpymmsr. Cepa u eé 6 https://m.edsoo.ru/7f4la | CAM000PasOBAHMIO  HA  OCHOBE
T ———_— 636 MOTHBaIlMM K OOYYCHHIO W
— MO3HAHUIO
OO0111ast XapaKTepUCTHKA XUMHUECKUX Bubmoreka LIOK opmupoBarme
2.3 | anementoB VA-Tpynmsl. A3oT, pocdop u 7 1 gggs.//m.edsoo.ruﬂmla KOMMYHHKATHBHOI
MX COCHHCHHMS = KOMIIETCHTHOCTH B OOIICHUH U
O01mas xapakTepUCTHKa XUMITYECKUX bu6moTtexa IJOK COTPYIHUYECTBE co
2.4 | snemenrtoB [V A-rpymnmsl. Yriepos u 8 1 2 https://m.edsoo.ru/7f4la | ceepcrHUKaMK
KPEMHUI M UX COEIMHEHHUS 636 dopmupoBanue OCHOB
9KOJOTHYECKON KYJIbTYpbI
Hroro 1o pasneny 25 COOTBETCTBYIOMIEH
Pasnea 3.MeTanjibl M MX COeTUHEHUSA COBPEMCHHOMY YPOBHIO
ol 10K JKOJIOTHYECKOTO MBIILICHHS
HNOJIMOTCKA
UCIIOIb30BAHME BOCIIUTATELHBIX
3.1 | OGiue cBOMCTBA METAILIIOB 4 https://m.edsoo.ru/7f41a .
636 BO3MOXKHOCTEH COJIepIKaHUs
— y4e0HOTO IpeMeTa Jepe3
. Bubmzorexa LOK JIEMOHCTPAIHIO JICTSIM TIPUMEPOB
3.2 Baxueiinme MeTalibl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a
636 OTBETCTBEHHOTO, TPAKITAHCKOTO
= IMOBEICHUSA
Hroro no pazgeny 20
Pa3znen 4.Xumusi 1 oKpy:Kawuasi cpeaa UM «OcHoBHbIE HIKOJIbHbIE
Bubmmoreka [JOK Aeaax»
B TBA U MATEPHAIIBI B XKU3HU o
41 | Bemec P 3 3 https://m.edsoo.ru/7f4la | Ydactue Bo Bcepoceniicknx
HcoBeKa 636 aKIUAX, TOCBAIIEHHBIX
3HAa4YMMBIM COOBITHSIM B Poccun,
Hroro mo pazneny 3 MHpe
Bubmuoreka IIOK
PeszepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME 68

Brinncka BepHa
29.08.2023 1.
JnpekTop mKoJIbL:

(ydnmb)

.
C.B.CasBakoBa
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