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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli mporpaMmbl BOCIIUTAaHUS U ¢ Y4ETOM KOHLENIMH IpENoJaBaHus y4eOHOro Mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJIEpPKAHUE, IPEIyCMATPUBAET paclpeesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOro
npoiiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CHOCOOHOCTEN oOydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LEJIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTUYECKOE 0Opa3oBaHuE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:KaHMsl MPOTrpaMMbl MO XUMHH c(HOpPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHHW30BaHbl MO MPUHLHUITY IOCIEIOBATEIBHOIO PA3BUTHSI 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 MEKTPOIUTUIECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3y4eHHr XUMUHU TPOUCXOAUT (OPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IIO3HaHUf,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIM ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XUMHUHU, NPUMEHATh WX TMPU peuieHuHu TmpobdjemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHSI CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 4nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKHUX HJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popMmysiam XUMHUYECKUX COCTUHECHUH.

®uznyeckue M XMMHUYECKUE SIBJICHMS. XUMUYECKas peakuus U e€ IMpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) sABIEHU, Ha0t01eH e
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (), usydenwe crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTAaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MaccChl, CO3JAaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopoja B npupoje, pu3nueckue 1 XuMHUUYECKUe CBOWCTBA (PEeaKkIMU TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT u mpocroe BemecTtBo. HaxokaeHue Bomopoaa B INPUPOIE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBbI MorydeHusi. KucinoTsl u comu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeCKUE cBOWcTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B NpPUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOE. 3arpsi3HEHHWE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIC) U HeconeoOpasytomue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME UM XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llonmyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W IMpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIO]eHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajblkeM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETaUIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumuueckux iemeHtos /I, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIETIOYHBIC U MIEIOYHO3EMETbHBIE METAJIbI, TaJOTE€HbI, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUd CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHYECKOrO JJIEMEHTAa IO €ro IMOJOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpPamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TOHATUH, TaK U TOHSTHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €AUMHHIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumudyeckux osnemeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBl KPUCTAIUIMUYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOpPraHMYECKHUX COEIMHEHUH, IeHeTH4yecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanu3e. lloHstne o XumHueckoM paBHOBecHU. DaKTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanyu. CHILHBIC U CIA0BIEC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJCTaBICHU 00 3JIEKTPONIUTUYECKOW auccoruanuu. KadecTBeHHblE pPEaKIMM Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUM OT BO3JACHCTBUS pa3iIMYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIEepPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe XJjopa (B3aMMOJICHCTBHE C MeTalljlaMH, HeMeTalllaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKue M XMMUYeckHe cBOMCTBa. OKCHJIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHOi KuciIoThl. CoJIM CepHOI KMCIIOThI, KaUeCTBEHHAs peaklys Ha cynbgpaTr-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucThka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHMS, UX (pU3HUECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauyeCTBE MHUHEPAIBHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
doctopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE O OMOIOTMYECKN BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIofeHHWEe Tpolecca oOOyINIMBaHUS — caxapa TMojA  JieHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHM a30Ta, (ochopa U UX COEAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3Yy4YeHHE NPHU3HAKOB MX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MpPOTHBOrasa, MojaydeHue, COOupaHue, paclo3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEUICHHE HKCIEPUMEHTANbHBIX 3a7a4y Mo Teme «Baxueine
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u cCTpoeHuUst
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXACHUE B mpupoje. Ouznueckrue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B Tpupoje. Ousznyueckre U XMMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxokjaeHue B mpupojae. dusndeckue 1 XuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE PE3yIbTaTOB KOPPO3UM METAJUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIA Y3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMHU M HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALWN M PACHIMpPEHHE OMNbITa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOILEHHH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTM HaydyHOW KapTHHBI MHUpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB M SBICHWUH, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBEIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4eCKOro BOCHUTAHUS

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIOIEHUS TPaBMI 0€30IacCHOTO TOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS 3KOJOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbIBaTh CMBICH XHUMHYECKUX TMOHSATHA (BBIAENATH MX XapakTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb MPUYUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHUH, NpeoOpa3oBbIBaTh IIHPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0IaTh 32 XOJIOM TPOIIECca, CAaMOCTOSTEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METObI U 3alPOCHI MIPH TOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBJIa/IeHue KyJIbTypOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpenCcTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Tpollecce Y4eOHON U HcCienoBaTeNbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35HUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHsI 3aJaBaTh BOIPOCH (B XoJe auanora W (WIKM) IUCKYCCHH) IO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yJIbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEIBLHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIIEHHMHM BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeIICHHEe KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJWMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
Haubonee dD(PQEeKTUBHBIE CHOCOOBI pelieHus Yy4eOHBIX U TO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JIEHCTBUHN MpU
BBHIITOJIHEHUH 33JaHUH C yYETOM TMOJydeHWs] HOBBIX 3HAHWH 00 H3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeéMbIe B YCIIOBUU 3a/IaHUM.



HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIECNAIOT: OCBOCHHBIC
oOydJalmuMucs Hay4YHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBU, crneuuduueckue s
npeaIMeTHO o0nactu «XUMHUSA», BUIBl JAEATEIbHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHN: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK A(P(PEKT peakunu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTa b, paJuyCc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENoJsipHas KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHM U NPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJHUKY Ui COCTaBleHUs (opMyn BEIIeCTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OIpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS 7JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaM, BHJA XUMHYECKOH CBS3U
(KOBaJICHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MNEPUOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosokeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moArpymnma (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3aps] sapa, o0Illee YHUCIO JJIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pa3IMYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKaHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSAX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHON AEATEIBbHOCTH — AHAINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  MO3HaHUS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBI);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakKMYC, (DeHOI(TAICHH, METHIIOPAHXK U JPYTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas peakLHs, XMMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKIUd HOHHOTO OOMeEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHEe, OOpaTUMble U HEoOpaTUMbIE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeETaJJIMYecKas), KpUCTAIJIMYEcKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO IOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBICHHMsS (OpPMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMbIca Ilepuonuyeckoro 3akoHa JI. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro NMOHMMAaHME: OMMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpymma)», manele u OosibliMe MEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OIIMe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JJIEMEHTOB M HX



COCMHEHUI B Tpejenax MajblX MEPUOJO0B U IJIAaBHBIX MOJATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA, XUMUYCCKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUYECKHUX JICMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAasi OMMCAHUE TPUMEPAMH MOJICKYJISPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIL;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTUYECKON JUCCOLUAIIMU KUCIIOT, IIEJI0Yed U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETHYECKOM CBSI3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh MpaBuia MOJB30BAaHHUS XHMMUYECKOM TMOCynoi u  1ab0paTOpHBIM
o0opyjoBaHHEM, a TakKe IMpaBuia OOpamIeHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MIPOBOJIUTH PEAKIIMH, MOATBEPHKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3jIMYHbBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AaMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBLHON AEATENBbHOCTH — AHAJIW3 U CUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHUS — HaONIOJEHWE, W3MEPEeHUEe, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMus — BaKHas 00J1acTh
€CTCCTBO3HAHUS U bubmuoreka [JOK
1.1 . 5 2
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyesloBeKa
BemecTBa 1 xuMu4eckue
1.2 15 1
peaKkuu
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopon. Ilonstue 5 bub6nuorexa [IOK
' 00 okcugax https://m.edsoo.ru/7f41837c
59 Bonopoa.llonsitue o kucnorax 3 1
U COMIAX
53 Bona. PactBopsr. [lonsitue 06 5 1 1

OCHOBAHHUAX

OcHOBHBIE KJ1acChl
2.4 . 11 1 1
HEOPraHUYECKUX COEAVNHEHUN

Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1 7
XHUMHYECKHX 3J1eMeHTOoB []. 1.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.

3.2 OKUCIUTENBHO- 8
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Htoro no pazneny 15
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHvLIe 3aKOHOMEPHOCTH XUMHYECKUX 4
peakiuii
13 DIEKTPOTUTHYECKAS TUCCOIHALINS. 3 1 1
XUMHUYECKUE Peaklui B PaCTBOPax
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHTOB VIA-Tpynmnel. Cepa u eé 6
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2
KPEMHHH U X COCANHEHHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 OO01e CBOMCTBA METAJLIOB 4
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 16
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubmmorexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
No KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
n/-n Tema ypoxa Beero Konrpoabueie IIpakruueckume  00pazoBaTebHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 0 0
yesoBeka. Tena u BemecTsa
2 [Tonsatre o MeTOoHax MO3HAHUSA B XUMUU 1 0 0
[IpakTuueckas padora Ne 1 «IIpaBuia paboTbl
3 B 1aboparopuu U IpUEMBI OOpaIICHHSI C 1 0 1
1a00paTOPHBIM 000PYIOBAaHHEM)
4 Hucrere BemeCTBa? cmecn. Criocodkt 1 0 1 https://m.edsoo.ru/ff0d26ca
paszeneHus cmecei
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKH OBAPEHHOM 1 0 0
COJIN)»
6 ATOMBI U MOJIEKYITBI 1 0 0
7 XUMUYECKHUE dTIEMEHTHI. 3HAKU (CHMBOJIBI) 1 0 0
XUMHYECKHX IJIEMECHTOB
8 [IpocTble U CIOXKHBIE BEIIECTBA 0 0
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 0 0
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 0 0
XUMHYECKHUX IJIEMEHTOB
1 OTtHocuTeNnbHAsI aTOMHAs Macca. 1 0 0
OTHOcHTENbHASI MOJICKYJISIPHAS. Macca
12 MaccoBast 1011 XUMAYECKOTO DJIEMEHTA B 1 0 0



https://m.edsoo.ru/ff0d26ca

COCINHCHNU

13

14

KomnuectBo BemecrBa. Moisb. Mousipaast
macca

dusnueckue U XUMUYECKHE SIBIIEHUS.
XuUMHYecKasi peaKIus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

15

[Ipu3Haku 1 ycioBUS POTEKAHUSA
XUMHYECKUX PEAKIUI

16

17

3aKOH COXpaHEHMS MACCHI BEILECTB.
XUMHYECKUE YPAaBHEHUS

Breraucnenus KOJIN4YCCTBA, MaCChl B€IICCTBA I10
YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ

18

Krnaccudukanus XuMHYECKAX peaKIui
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

19

20

21

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukIoneauct. O0o0mEeHne
CHCTEMaTH3aINsI 3HAaHUH

KonTponbnas padora Nel mo teme «BerectBa
U XUMUYECKUE PEaKLIUN

Bo3nyx — cmech razos. Cocras Bo3ayxa.
Kucnoposn — sinemMeHT ¥ mpocToe BEIIecTBO.
O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

22

duznueckue 1 XUMHUYECKHE CBOMCTBA
KHUCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE).
ITousitue 06 okcumax

23

CriocoOsI MoTy4eHus: KHCIopoia B
1abopaTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kuciopoaa



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e

TemnoBoii 3¢ (HeKT XUMUIECKON peaKIuH,

24 bubmuoreka [JOK
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH, https://m.eds0o.ru/ff0d4790
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIMIX
TormBo (HedTh, yroiab U METaH).

25 3arpsi3HeHue BO34yXa, CIIOCOOBI €ro
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme

26 «ITomydenue u cobupanue KUCiIopoa,

W3YyYEHHUE Er0 CBOMCTB)

97 Bogopon — sneMeHT U pocToe BEeIecTBO.
Haxoxnaenue B mpupose

28 OU3NYECKUE U XUMUYECKUE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa

29 [TonsiTHe 0 KMCTOTAX U COJIAX

30 CrniocoOslI ostydeHus BOAOPOa B
nabopaTtopuu
[IpakTuueckas padbora Ne 4 o Teme

31 «ITonydenue u cobOupanue BOI0OpoOa,

M3y4YEHUE €r0 CBOMCTB)»
32 Mosnsipablii 00BEM razoB. 3akoH ABOrajpo Bubmiorexa LIOK
https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOTHMUECTBA BEIIECTBA

33 ras3a 1o ero u3BeCTHOMY KOJIMYECTBY
BEIIECTBA WU 00BEMY
Brruucnennst 005EMOB ra30B 10 YpaBHEHUIO

34 peaKiuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOILIIEHUI Tra30B

35 Dusnyeckre 1 XUMHYECKHAE CBOMCTBA BOIBI bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d542e

https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX
Bopna kak pacrBoputens. HacbleHHbie u

37 HEHaCBILIEHHbIE PacTBOPbI. MaccoBas 101
BELIECTBA B pacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme

38 «[IpuroroBiieHue pacTBOPOB C ONpPEAEIEHHON
MacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA

39 KonTponbnas padora Ne2 o teme
«Kwucnopoa. Bonopoa. Boga»

40 Oxcuppl: cocTaB, KiaccupuUKaus,
HOMEHKJIaTypa
[TonydyeHue u XuMHYECKHUE CBOMCTBA

41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Brbmiorexa LIOK

https://m.edsoo.ru/ff0d664e

OKCHUJIOB

4 OcHoBaHus: coCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

43 [TonydyeHne 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMM

44 Kucnotsr: cocras, kmaccudukarnms,
HOMEHKJIaTypa

45 [TonydyeHue n XuMHUECKHE CBOMCTBA KUCTIOT

46 Conu (cpemHue): HOMEHKIATYpa, CIIOCOObI
MOJIy4eHUs, XUMUYECKUE CBOWCTBA
[IpakTuueckas padbora Ne 6. Pemenue

47 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUN)



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d664e

I'enetnueckas CBA3b MCXKY KilacCaMu

48 HEOPraHUYECKUX COCTUHEHUM

49 O06o001IeHre U CHCTeMaTU3alus 3HAHUN

50 Kontponbras padota Ne3 o teme "OcCHOBHBIE
KJIACChl HEOPraHUYECKUX COECIMHEHM"
[TepBbie MOMBITKY KIACCHPUKAITUN

51 XMMHYECKUX 371eMEHTOB. [loHsATHE O rpymmax
CXOIHBIX 2JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas

52 cucTeMa XUMMUYECKuXx annemeHToB /1. .
Meneneena

53 [lepropl, TPYMIIbI, MOATPYIIIBI

54 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bubnuorexa [JOK
N3oTonst https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

55 anemeHToB llepuoauyeckoit cucremsr /. U.
Menneneena
XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110

56 ero nosioxeHuto B [lepuoguyeckoit cucteme
. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s

57 pa3BUTHA HAyKH U npakTuku. J[. 1.
MenpeneeB — y4€HbIN, TIEIaror U TPKIAHUH

58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB
XUMHYECKHX JJIEMEHTOB

59 HNonnas xumuyeckas CBs3b

60 KoBasienTHas mosnsipHas XUMUYECKasi CBSI3b

61 KoBasieHTHast HEMOsIpHAsS XUMUYECKast CBSI3b



https://m.edsoo.ru/00ada342

62

CreneHp OKUCICHUA

63 OKuCINTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU

64 OxucauTenu 1 BOCCTAHOBUTEIU

65 KonrtponsHas padora Ne4 o reme «CtpoeHue 1
atoma. XMMHUYECKas CBSI3b)»

66 Pes3epBHBII ypOK. O606111eHHe u 1
cucTeMaTHh3alys 3HaHUi

67 PesepBHbIii ypoxk. O606?ICHH€ u 1
CHCTEeMaTH3alus 3HAHUH

68 PesepBHbIi ypoK. O6o6iueHI/Ie u 1
cCHCTEeMaTH3alus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jl:[;-)n Tema ypoxa Beero Konrpoabusie IIpakruueckue  00pazoBaTebHbIe
padoTbI padoThbI pecypchl

Ilepuonnueckuii 3akoH. [lepuoauueckas

1 cHUCTeMa XMMHUYeCKuXx anemMeHToB [1. . 0 0
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB

2 XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 0 0
MEePHUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 0 0
HEOPraHMYECKUX BEIIECTB

4 Bupl XUMHUYECKOM CBSI3U U THIIBI 0 0 bu6mmorexa [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 0
OCHOBHBIX pa3/eNioB Kypca 8 Kiacca

6 Knaccudukanms XuMuueckux peakiui 1mo 0 0
pa3IMYHBIM NMPU3HAKAM
[ToHsITHE O CKOPOCTH XMMUYECKOUN PEAKIIHH.

7 [ToHsATHE O TOMOTEHHBIX U T€TEPOTEHHBIX 0 0
peaKusIx
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 0 0
XUMHUYECKON PEaKIMH U TIOJIOKEHUE
XUMHUYECKOT'O PAaBHOBECHUS

9 OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC 0 0



https://m.edsoo.ru/00adbac6

peakiuu

10

11

Teopust AIEKTPOTUTUIECKON AUCCOIHAIIHH.
CunbHbIe U cliadble AIEKTPOTUTHI

HNounble ypaBHEHUS peaKInid

12

XMMHYECKUE CBOMCTBA KUCIOT U
OCHOBaHUU B CBETE MPEACTABICHUN 00
ANEKTPOJIUTUYECKON AUCCOLUALINHI

13

14

XUMHUYECKUE CBOICTBA COJIe B CBETE
IPE/ICTAaBICHUI 00 IIEKTPOIUTHIECKON
JUCCOLIMALIUU

ITonstue o TUaApPOJIU3C coJieit

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

15

16

17

O06001eHne U cucTeMaTu3alus 3HAaHUK
[Tpaktuyeckas padora Ne 1. «Pemienue
IKCTIEPUMEHTAIBHBIX 33/1a9»

Konrtpomnsnas padora Ne2 o treme
«OJIEKTPOINTHYECKAS TUCCOLMALINS.
XVMMHYECKUE PEAKIIMH B PACTBOPAX)»

18

OO0m1as xapakTepucTHKa rajJoreHOB.
XUMHYECKUE CBOMCTBA HA MMPUMEPE XJIOpa

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

20

Xnoposogopona. CossiHast KMCIIOTa,

XUMHYECKHUE CBOMCTBA, MOJyYCHUE,
pUMEHEHNE

[IpakTuueckas padora Ne 2 o reme

«TonmydyeHue COITHON KUCTOTHI, U3YUCHUE
€€ CBOICTB»

21

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX
peaKum”I, CCJIM OAWH U3 PpCarcHTOB IaH B



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addfe2

n30bITKE

22

23

OO0mas xapakTepucTuka 3JeMeHTOB VIA-

TPYIIIBI
AmnoTponHbie MOIU(UKALIUY CEPBHI.

Haxoxnenue cepbl U €€ COCTMHEHUH B
npupojae. XuMUYECKHE CBOMCTBA CEPhI

24

CepoBogopo1, cTpocHHE, PU3HUECKUE U
XMMHYECKUE CBOWCTBA

25

26

27

Oxkcuppl cepbl. CepHast KHCIIOTA,
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA,
[IPUMEHEHUE

XUMHYECKHE pCaKluuy, JIC)KaIue B OCHOBE
IMPOMBIIIJIICHHOI'O crocoba MMOJIYYCHUA

CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE

OKpYKaIOIIEH Cpe/ibl COETUHEHUSIMH CEPBI
Brruncnenue maccoBoil 1011 BbIXOa
MPOJIYKTa PeaKluu

28

OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
rpynmsl. A30T, pacpocTpaHSHHE B
npupoje, GU3NYECKUEe U XUMUIECKHE
CBOMCTBA

29

AMMHUak, ero pu3nuecKue 1 XUuMHYECKUe
CBOICTBa, MOJIy4€HNE U PUMEHEHUE

bu6mmorexa [IOK
https://m.edso0.ru/00adf004

30

31

[IpakTuueckas padora Ne 3 o reme
«[lonyyenne aMMuaka, U3y4eHHe ero
CBOMCTB»

A3oTHas kuciora, e€ pusnveckue u
XUMHUYECKUE CBOMCTBA



https://m.edsoo.ru/00adf004

32

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
ynoOpeHui. XuMHU4YECKOe 3arpsi3HEHHE
OKpY’Karolllen cpelibl COeIMHEHUSIMHU a30Ta

33

®ochop. Oxeun dpocdopa (V) u pochopras
KHCIIO0TA, QU3NYCCKHE U XUMHUCCKUE
CBOMCTBA, MOJyYCHHUE

34

35

36

Hcnons3oBanue GpochaToB B KauecTBE
MUHEpAJIbHBIX YI0OpeHHiA. 3arps3HeHue
IPUPOHOH cpenbl pocdaramu
VYriepoa, pacipocTpaHeHHe B IPUPO/IE,
du3nyeckre 1 XMMUYECKHE CBOICTBA

Oxkcunel yraepoaa, ux Gpusndeckue u
XMMHYECKHE CBOHMCTBA. DKOJOTHUYECKHUE
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM YTIepoaa
(V)

37

VYroapHasg KUcioTa 1 €€ coJin

38

39

40

[TpakTuyeckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa.
KauecTBenHnas peakuus Ha kapOoHaT-HOH"

HCpBOHa‘{aHLHLIC MIOHSATHUS 00
OpTraHU4YCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTJICpOda

erMHI/Iﬁ 1 €ro COCAMHCHUA

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

41

[TpakTuueckast paborta Ne 5. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Baxnenne HeMeTaIIbl U UX
COCIMHEHMS



https://m.edsoo.ru/00ae054e

KonTtponsnast padora Ne3 o reme

42 «BaxkHeie HeMeTaIbl U UX
COEIMHEHMS
OO01m1ast XxapaKTepPUCTHKA XUMHYECKUX
43 3JIEMEHTOB — METaJIJI0OB. MeTaiinueckas
CBSI3b M METAJUTNYECKAs KPUCTATUTMYECKAS
pemérka. @U3NUECKUe CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN
METaJIJIOB
OO61mue crocoObl MOTyYEHUST METAILIOB.
45 CnnaBel. Beruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
PEareHTOB COACPKUT MPUMECH
46 H bubmuorexa [JOK
OHITHE O KOPPOSHIL METAITIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
41 [lenotrsie MeTantet https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJTUS
49 [lenouyHO3eMeIbHBIC METAILIBI — KAIbLHH 1
Mar"aui
50 Baxneimme coemmHEHNS KaJIbITHI
51 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
52 KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHeHUs
[IpakTuueckas pa6ora Ne 6 mo Teme
53 "YKEcTKOCTh BOJBI 1 METOABI &€
ycTpaHeHus"
54 AmomuHuit bubmuoreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

https://m.edso0.ru/00aelc64

55

56

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCHIA

Kemneso

57

58

Oxkcuapl, Tuapokcusl u conu xkenesa (1) u
xenesa (1)

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

59

[IpakTuueckast padora Ne 7. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
«BaxHelime MeTauibl B UX COCTHHCHHUS

60

Brprunciienus no ypaBHEHUSIM XUMUYECKHX
pEaKLHii, €CIIM OJIMH U3 PEAreHTOB JaH B
M30BITKE UK COJICPKUT MPUMECH.
Briuncinenns MaccoBoil J0JIM BBIX0J1A

IPOAYKTa PeaKkuu

61

62

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI

Konrtponsnas padora Ne4 o treme
«BakHelIne MeTauibl U UX COSIUHEHUSD)

63

BemectBa 1 maTepuanbl B IOBCEIHEBHOM
JKA3HU YeJIOBEKa

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

64

65

XUMHYECKOE 3arpsI3HEHNE OKPYIKArOIIESH
cpensl

Ponb XMMUUM B peICHUH SKOJIOTHYECKUX
npobiem

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

66

Peseprubrit ypok. O6001eHuE 1
cHUcTeMaTu3alus 3HaHUI

67

PesepBHelit ypok. O600ICHHE U
cUCTeMaTH3alus 3HaHUH



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

68 PesepBublit ypok. O6o0mIeHnE 1

cucTreMaTru3anusa 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I'., Akiimoneproe obmectBo «M31aTenbcTBoO
«IIpocsemeHue»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miecTBo «M3m1arenbcTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

Xumus B cxemax u tabnunax/ H.9. Bapassa, M.: Dmo, 2019;

Tectol mo xumuu k yueOHuky I'.E. Pymsutuca, ®@.I'. ®enpamana/ T.A. bopoBckux, M.:
IIpocsemenue,2013;

3amanus As caMocTosITenbHOM paboTsl o xumun B 8 kiacce/ P.I1. Cyposuesa, C.B.

Cadponos, M., IIpoceemenue,1993.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ff0d26ca






