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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LEsaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI U Pa3BUTHUA OOYYalOIIUXCA CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaaccam U
CTPYKTYpHUpOBaHME 110 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3yYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaesseT BO3SMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaraM 00yYeHHUs XUMHUU
Ha YpOBHE Leled M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESTEIBHOCTH 00YYaroIerocs 1o OCBOCHUIO YYEOHOIO COJIepiKaHusl.

3HaHUE XUMHUH CIYKHUT OCHOBOMW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €T0
IpeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B NMPHUPOJIE, O MyTIX
pelieHus Ta00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUIIEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxummuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvarouumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JEATEIHHOCTH,

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
o0yyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECIEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aganTHPOBAHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMHUCs CUCTEMbI NTepPBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUH OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MpOorpaMMbl MO XMMHHM c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona kK e€ mzyueHuro. CopepiaHue CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHU30BaHbl MO MNPUHIIMITY [OCJIEI0BATEILHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNM Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YY€HHUSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— MPECTaBICHUH 00 AMEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHSA K JApPyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4YaeMbIX BEIIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEee M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX TNPUMEHEHHMH B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIET0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O0O0yYaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMHUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJIS PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SIBICHUS OKPYXKAIOIIETO MHpA, UCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIC TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH pElIeHuH TpolieM B
MTOBCETHEBHOM KU3HU U TPYIOBOH NESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM SKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.
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OO01ee yuCiIo 4acoB, OTBEACHHBIX JI M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpasoBanusi, cocrasisieT 136 yacos:

B 8 Kyacce — 68 yacoB (2 yaca B HEZICIIO),

B 9 kyacce — 68 yacoB (2 yaca B HEJIEIIO).

Peasm3anus BocnuTaTebHON NMPOrpaMMbl IIPU U3YyYEHUU IpeaMeTa «XUMUSD pean3yercs
Yyepe3 HalpaBJICHUS:

IKOJOTHYECKOr0 BOCHHUTAHMS, CIIOCOOCTBYIOMIETO (POPMUPOBAHUIO HKOJIOTHUECKOM
KYJIBTYpBI, OTBETCTBEHHOT'0, OEPEKHOTO OTHOILICHUS K MPUPO/IE, OKPYKAIOIIEH Cpesie Ha OCHOBE
pOCCHfICKHX TPAAULIUOHHBIX OYXOBHBIX HCHHOCTeﬁ, HaBLIKOB OXpaHbl, 3allIUThI, BOCCTAHOBJICHUA
HPUPOJIBI, OKPY>KAIOIIEH Cpebl.

LlenHocTH HAY4YHOrO TO3HAHWS, OPUEHTUPOBAHHOTO HAa BOCIUTAHUE CTPEMIICHUS K
NO3HAHMIO ce0s U JPYTHX JIIOJCH, IPUPOIbI U 00IIECTBa, K MOTYYECHHUIO 3HAHUI, KAYeCTBEHHOTO
00pa30BaHUs ¢ Y4ETOM JINYHOCTHBIX HHTEPECOB M OOIECTBEHHBIX ITOTPEOHOCTEH.



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEMeE Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3aumocBsi3b KOJIMUECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmMynaM XUMAYECKUX COSTUHEHHA.

O®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukaus XuMUYecKuX peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, npaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) ABIEHU, Ha0t01eHue
U ONMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakluil (paszjokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWu, B3auMOJCHCTBUE keie3a ¢ pactBopoM conu Mmenu (II), msydenme cmocoOoB
paszieneHnus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEJEHHE OUYUCTKU TIOBApEHHOW COJM, HAOJIOJEHUE U ONHCaHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIHOCTPUPYIOIIErO 3aKOH COXPAHEHWS MAacChl, CO3/IaHHE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pu3nueckue 1 XUMHUECKUE CBOMCTBA (PeaKkIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopona. CnocoObl MOJyd4eHHsS KHCIOpoJa B Jlaboparopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAMQpUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoImauBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxoxaenue BomopoAa B IMPUPOIE,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oty4eHus. Kucnotsl u conu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
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yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuidt. Oxcuapl. Kitaccubukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue okCuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckiue 1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieil. @usznueckue U XMMUUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/IeNICHUE CONEPKaHMsI KHCIOPOoJa B BO3/yXe, MOJIy4YeHne, CoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (Imoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, MOJy4YeHUE, COOMpaHHUe, pacliO3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMojeicTBue Boaopona ¢ okcuaom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3ydeHHUe
B3aumojieicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMETbHBIE METAJLIBI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumMuueckux dssemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.
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3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISL pa3BUTHS HAyKU U pakTuku. 1. 1. MenaeneeB — yu€HbIi U TpaKIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenb  okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4YeHHe OoO0pa3loB BEIIECTB METAUNIOB U HEMETaJUIOB, B3aUMOJCHCTBHE T'HIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT W IIEJIOYEed, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
SBJISFOIIMXCS CACTEMHBIMU ISl OTACJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBCHHO-HAy4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsI, 3aKOH,
aHalW3,  CHUHTE3,  Kilaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  JIKCHEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJIA, JSJCKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IOPOJIBI, IIOJEC3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4eckKux odaemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLMs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BemecTBa: BHJABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKMX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX COEAMHEHHM, F€HEeTHYECKas
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3IUYHBIM MpHU3HaKaM (10 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTeleHen
OKHCIICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHMUS.

[TonsiTe O CKOpOCTH XUMHUYecKoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHsSTHE O TOMOTeHHBIX MW TETEePOTreHHBIX peaknusx. [loHsrue o
katanuze. [loHATHE O XHMMHUYECKOM paBHOBecHH. DaKTOpbI, BIMSIOINIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHUCIUTEBHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJICKTPOHHBIM OataHC OKHCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHbIMM BHJAAMHU XHMHMUYECKOH CBS3U.
Crenens auccoruanyv. CHIIbHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEM B CBETE
MpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMud Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuuu OT BO3IACHCTBUS pPa3IMUHBIX
(GakTOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WIUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUN (FOpeHHE, peaKlUu pPas3ioKEeHUs, COCAUHEHUS),
pacro3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTATbHBIX 33/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3aMMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMKA KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBa
(oOmue Kak MpeACTaBUTENS Kjacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBIIUIEHHOTO croco0a Moidy4yeHus cepHoW KucioTel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-noH. HaxoxneHue
ceppl M €€ COEINMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCcTpaHeHHWe B NpuUpoje, (HU3UUECKUue Hu
XuMHYeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMS, UX (QU3MUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHME CBoOiicTBa (0oOmIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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ynoOpeHuii. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSIMHA a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docdopa, duznueckue u xumuieckue cpoiictBa. Oxcun dochopa (V) u dhochopHas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TJI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3QQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX Yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIeH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HUX HepepabOTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJy4€HHE M NpPUMEHEHHE.
CoenuaeHnss kpemMHusi B mpupone. OOmme mnpencraBicHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Bakueimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€pPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii yIkcnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAOB), O3HAKOMJIEHHWE C 00pasllaMu XJIOpUAOB (TaJOTre€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHMCIIOTHI, M3yuYeHHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX M (POCHOPHBIX yI00pEeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWidi Ha WOH aMMOHHA M (ocdar-noH M H3yYeHHE MPH3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
U U3y4EHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHWE C MpPOJYyKIHEH
CHJIMKaTHOW TNPOMBIIIJICHHOCTH, PEIICHUE SKCIEPHUMEHTAIBHBIX 33134 1Mo TeMme «Baxueimune
HEMETaJJIbl U UX COCIUHEHUS.
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MeTa/ibl M UX COeTUHEHHS

OOmas xapakTEepUCTHKA XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonuueckoit cucteme xumudeckux anemeHToB J[. 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
pem€Tka. DIEKTPOXUMHUYECKUN psJl HanpspKeHUH MeTamuioB. DU3MYECKHe W XUMUYECKUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanyueckoit cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB U UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUuil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuyeckux snemeHToB [[. WM. MeHueneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MarHus M Kajblus. BaxkHeimme coenuHeHus
KanbIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxkenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMu4eckux a3emeHtoB J[. U.
MenneneeBa, CTpoeHUE aToMa, HaxoXJAeHUE B mpupojae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m sxemesa (III), ux cocraB, cBolicTBa U
MOJIyYeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJbTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEPHUATOB), TMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(IIT), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIme MeTajabl U UX COCOUHCHHS.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois TpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPY KAroIIe cpepl (TpeebHas J0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHne o0pasoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJUMEPHBIE MAaTEPUAIBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIAETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJIA.
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OOmue ecTecTBEHHO-HAy4HbIC MOHATHA: Hay4HbIM (akT, TUIoTesa, 3aKOH, TEOPHUS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICTTMPOBaHKE, H3MEPEHHUE, MOJICIb, SIBICHHUE, MTAPHUKOBLIH 3P (EKT, TEeXHOIOTUsI, MATEPHAJIbI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaanOaKTUBHOCTD, MOIJICKYIJIa, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IIPpOBOAHUKH, MOJIYIIPOBOAHUKHU,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuHre3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUuXCsl.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMoOTHYECKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKd B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuell 0 MepefoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaskKAaHCKOro BOCIIUTAHUSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IIPY BHIIMOJIHEHNH YY€OHBIX, TO3HABATEIILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AedTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAayYyHOW KApTHHBI MHpa, NPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SX YellOBeKa C MPUPOJHON Cpeloi, o posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYEHHE HOBBIX 3HAHUH IO XHMHH,
HEOOXOIUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyIbTYpPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpPATypOW, MOCTYNMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONH M HCCIEI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) dopMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
OpUBbIUEK (YHOTpeOJIeHUs] alKorojsi, HaApKOTHKOB, KYpPEeHMs), HEOOXOAWMOCTH COOIOACHUS
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npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBAMH B OBITY M peajbHOM
KU3HU;

5) TpyaoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 MpodeccHii 1 TpyAa pa3InyHOro poja, yBaXeHHE K
TPyAy U pe3yibTaTaM TPYJOBOH JAEATEIHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAHUH 10 XWUMHH, OCO3HAHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
IPOJIOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh aJaITUPOBATLCS B MPOGECCHOHAIBHON CPeIe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MPpHU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIUSIX, YIPOXKAIOMINX 30POBBIO M KU3HH JIIOACH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MONydaeMble MpPU HM3YYEHUH XUMHH, IS PElICHUs
3aJa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /Ui MOBBIIIEHUS YPOBHS SKOJIOTHUECKON
KYJIbTYpBI, OCO3HAHHSA TIIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM M MyTel MX pelIeHus
MIOCPEJICTBOM METO/IOB XHMHUH, SKOJIOTUYECKOTO MBIIIICHHUS, YMEHUSI PyKOBOACTBOBAThCS UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLICISIOT 3HAYMMBIE Ui (OPMHPOBAHHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHs, MPUHIIMII, TUNIOTE3a, (HakT, cucrema,
IpoIiecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
[IEIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHbIE ACWCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE, PETYJISITUBHBIE), KOTOpPBIE OOECIIeYHBAOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHO! AEATENbHOCTH.

ITo3HaBaTe/bHBbIE YHHBepCcAIbHbIe y4eOHbIe AelicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

YMEHHUSI HCIOJb30BATh MNPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHWM:
pacKpblBaTh CMBICH XMMHYECKUX TMOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS i1 OOBIACHEHUS
OTIENbHBIX (DaKTOB W SIBICHHH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS KiaccuuKanuu
XUMHYECKHX BEUIECTB M XUMUYECKUX PEAKIIMA, YCTaHABIMBATH MPHYNHHO-CIICACTBEHHBIC CBS3H
MEXIY 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, A€ TyKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE TPUMEHSATh B TPOIECCEe MO3HAHUS TMOHATHS (NMPEIMETHBIC M METAalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, TPEOOPa3OBBIBATH IIHPOKO
OpUMEHseMble B XUMHM MOJIENbHBIE MPEICTaBICHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMyla M ypaBHEHHE XUMHUYECKOM peakiuu — TpUd pPEUIeHHH YydeOHo-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJEIBHBIX TPEACTABICHUN BBIIBIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKKA H3YyYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB H
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3Y4aE€MBbIX MPOLIECCAX U SBICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiCTBHA:
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YMEHHME HCIOJb30BaTh IOCTABJICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IIO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJO0M IIPOIIecca, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOIbI U 3aMPOCHI MPU MOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNeNIEHHOTO THUMA, MPHOOpPETEHHE OMbITa B 00JAacTH WCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBIeHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamMu rpaduKe U 1X KOMOUHALIUSAMUY;

yYMEHHE HCMOJb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHONl U HcCienoBaTeNbCKON
JEeSTENIbHOCTH MH(POPMAIIMIO O BIUSHUU POMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaIoLIe MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora M (WiIM) AUCKYCCHH) TO CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYITUPOBaTb CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJHEHUS
MPEJI0KEHHON 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
M THUCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIIbHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIUX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbD», KOOPAUHAILIUS COBMECTHBIX JEUCTBUMN, ONpeIeIeHIEe KPUTEPHUEB MO OLIEHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIC eiiCTBUSA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh NN ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHHus Y4YeOHbIX M MO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUI IIpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJNYUYEHHOTO pe3yibTaTa 3asiBICHHON ey,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENIbHOTO COJACpPKAaHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepalbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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0o0yyaromyMuUCsT HayyHbIE 3HAaHUS, yYMEHUS M CIOCOOBI JeHCTBUMH, cnenuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalnH, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JINYHBIX YUCOHBIX U HOBBIX CHTYaIUX.

K xonmy oOyuenus B 8 KJiacce mpeaMeTHBIC Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI O0BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHILATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakluu COeIMHEHUS, PEaKLIUU Pa3I0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLuu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMysd BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u OonblIMe MEPUOJIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeIoTCcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XUMHUYECKHX 3JEMEHTOB (COoCTaB M 3apsija  sapa, OOIlee YHCIO JJIEKTPOHOB U
pacnpeeseHue UX Mo 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUIHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUH B Pa3IMYHBIX YCIOBHSIX;



16

BBIYHCIIATh OTHOCUTEJbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHI0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHUs CBOMCTB BELIECTB M XMMHYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHble =~ METOJbl  MO3HaHUs  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1abOpaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB 10 MOJIYYSHHUIO
u coOupaHuio ra3o00pa3HbIX BeEIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPEECIEHHON MacCOBOU J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kjacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD Yy OOYHAOLINXCS YMEHUH:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMUYECKHUX MOHATHM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas pEeaKlMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMAIUS, pEeaKlUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBMTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppOo3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pPEaKUUu, NpPEIeNbHO JOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSTHS IIPH ONUCAHUM BELLIECTB U UX MPEBPAIECHU;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CHCTEMBl XMMHYECKHX DJIEMEHTOB: pasziHuaTh MOHATHS «TJaBHasg mnoxarpymma (A-
rpynmna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», Manble W OonbLINE TMEPHOABI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sizipa, o0Iee YruciIo MEKTPOHOB U PacIpeesieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
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OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 UBMEHEHUIO CTENIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAas ONUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUII;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN I10CPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX peakLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX NIPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJUHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWJa IIOJIb30BAaHUS XUMHYECKOW TIOCYIOW W JIaOOpaTOPHBIM
o0opysOBaHHEM, a TaKkKe IpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHMSAMU 110 BBIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOIy4YEHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa U yIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMHI-, HMOAMI-, KapOoHatr-, docdart-,
CHWJIMKaT-, Ccylnb(ar-, THJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllUU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMATH3allui0, BBIABIEHUE MPUUMHHO-CIIEACTBEHHbIX
CBA3€M — JUId M3Y4YEHHUs CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HaHWs — HaAOJIOJAEHHE, U3MEpEeHue, MOJEIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
Ne KoauuyecTBo yacoB DJieKTpoHHbIe (LH(POBbIE)
HaunmeHoBaHMe pa3/iesioB U TEM NPOrpaMMBbI
n/n Bcero Kourp. paGorsl = IlpakT. padoTnl o0pa3oBaTe/bHbIe PECyPChbI
Paznea 1. [lepBoHayaabHble XUMHYECKHE OHATHS
11 Xumust — BakHas 00JIACTh €CTECTBOIHAHUSA U PAKTHYECKON 5 ) https://resh.edu.ru/subject/29/8
JIeSITEIbHOCTH YellOBeKa
1.2 BemiectBa 1 XUMHYESCKHE PEAKIIUU 15 1 https://resh.edu.ru/subject/29/8/
HUroro no pasaeny 20 ! 2
Pasnen 2. BaxkHeiimue npeacTaBuTeId HEOPraHMYeCKHUX BelleCcTB
2.1 Bozayx. Kucnopon. [Torstre 06 okcnmax 6 | https://resh.edu.ru/subject/29/8/
2.2 Bopopon. [ToHsiTre 0 KUCIIOTaX U COTIIX 8 1 2 https://resh.edu.ru/subject/29/8/
23 Boga. PactBopsr. [ToHsTHE 00 OCHOBaHUSX 5 https://resh.edu.ru/subject/29/8/
2.4 OCHOBHBIE KJTaCChI HCOPTAaHUYCCKUX COCAUHCHHM 11 2 2 https://resh.edu.ru/subject/29/8/
Utoro mo pazneny 30 4 4

Pasnen 3. Ilepuoauyeckuii 3akon u llepnoauyeckas cucrema xumuuyeckux 3jaemMeHToB JI. U. MenneseeBa. CtpoeHue aToM0B. XUMUYECKas CBSA3b.
OKHUCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIHH

Ilepnoauueckuii 3axoH u Ilepuoanueckas cucteMa XUMUYECKUX

3.1 7 https://resh.edu.ru/subject/29/8/
anemeHToB J[. . MenneneeBa. CtpoeHue aroma ps-//iresh.ecu.ru/subjec
32 Xumuueckast cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKI[UH 8 1 https://resh.edu.ru/subject/29/8/
Htoro mo pazneny 15 1
PesepBHOE Bpems 3 https://resh.edu.ru/subject/29/8/

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 6 6
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9 KJIACC

Ne

HanmeHoBaHMe pa3iesioB U TeM NPOrpaMMbl

KoauuecTBo 9acoB

DJIeKTpOoHHBIE (IU(pPpOBHIE)

n/n Bcero Kontp. Ipakr. o0pa3oBaTe/ibHbIE pecypchl
Paznen 1. BemecTBo n XUMHYECKHE PeaKIMH
1.1 IToBTOpenue u yrirybiaeHne 3HaHWH OCHOBHBIX pa3ZelioB Kypca 8 Kiacca 1 https://resh.edu.ru/subject/29/9/
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKHX PEaKLIUH 4 https://resh.edu.ru/subject/29/9/
1.3 DNEeKTpOIUTHIECKAs JUCCONUAISL. XIMAYECKHE PEaKIIiH B PaCTBOpax 1 1 https://resh.edu.ru/subject/29/9/
Utoro mo pazneny 17 2 1
Pazgen 2. HeMeTasibl M MX COeTUHEHHUS
2.1 OO0mrast XapaKTepUCTHKA XUMUIeCKHX 1eMeHTOB VIIA-rpynmel. ["anoreHst 4 1 https://resh.edu.ru/subject/29/9/
29 OO61ast XxapaKTepUCTHKA XUMUYEeCKUX 31eMeHToB VIA-rpynnsl. Cepa u eé 6 https://resh.edu.ru/subject/29/9)
COCIMHEHUS
A- LA
3 OO01mas xapakTepuCTHKa XUMHYECKUX 3JIeMeHTOB VA-rpynisl. A3or, hochop n 7 | 1 https://resh edu.ru/subject/29/9/
UX COEIMHEHHUS
)4 Oo6mas )fapaKTepI/ICTI/IKa XUMHUYECKUX 3J1eMeHTOB [VA-rpynnsl. Yriepon u 3 ) https://resh.edu.ru/subject/29/9/
KPEMHHH M UX COCTMHCHUS
Htoro mo pazneny 25 1 4
Pazgen 3. MeTanibl U UX COeANHEHHS
3.1 OO01rre cBOWCTBA METAIIIOB 4 https://resh.edu.ru/subject/29/9/
32 BakHeiiiie MeTauibl U UX COSIUHCHHUS 16 2 2 https://resh.edu.ru/subject/29/9/
HUroro no pazaeny 20 3 2
Pa3nen 4. Xumus u oKpy:Kamwuas cpeaa
4.1 BemiectBa 1 MaTepualibl B )KH3HU YEIOBEKA 3 https://resh.edu.ru/subject/29/9/
Hroro no pazaeny 3
PesepBHOE Bpemst 3 https://resh.edu.ru/subject/29/9/
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 7
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8 KUIACC
KoauuecTBo yacoB
Ne Hara DJieKTpoHHBIe HU(pPOBHIE
Tema ypoka KonTp. Ipakr.
n/n Bcero H3yYeHust o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
II . P .T .
1. PEAMCT XUMHI. TOIb XIMIH B ACSHI Heslopera. Teta i 1 03.09 https://resh.edu.ru/subject/lesson/1521/start/
BEIL[ECTBA
2. TTonsiTe 0 METO/[AX MO3HAHKUS B XUMUH 1 05.09 https://resh.edu.ru/subject/lesson/1522/start/
[Mpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
3. nmabopaTopun U MPUEMBI 00paIeHNs ¢ Ta00paTOPHBIM 1 1 10.09
000pyJOBaHUEM»
4. Yucreie Benectsa u cMecH. CriocoObl paszienenus cMecei 1 12.09 https://resh.edu.ru/subject/lesson/1486/start/
5 IMpakTrdeckas pabora Ne 2 «Paznenenue cmeceit (Ha | 1 17.09
' NpUMepe OYUCTKH MOBAPSHHON COJIN)» '
6. ATOMBI B MOJIEKYJIBI 1 19.09 https://resh.edu.ru/subject/lesson/1520/start/
X .3
7. HMI'ECKHC DEMEHTHI. SHAKH (CHMBOIILL) XHMHHECKIX 1 24.09 https://resh.edu.ru/subject/lesson/1520/start/
3JIEMEHTOB
IIpocTele 1 COKHBIE BELECTBA 1 26.09 https://resh.edu.ru/subject/lesson/1487/start
9. ATOMHO-MOJIEKYJIIPHOE YICHUE 1 01.10 https://resh.edu.ru/subject/lesson/273 1/start/
3 . X
10. AKOH TOCTOARCTE COCTABA BEUIECTE. AIMITCCKas 1 03.10 https://resh.edu.ru/subject/lesson/2063/start/
¢bopmya. BaneHTHOCT aTOMOB XMMHYECKHX JICMEHTOB
O .0 .
11. THOCHTCILHAT ATOMHAR Macca. LITHOCHTCIbHAT 1 08.10 https://resh.edu.ru/subject/lesson/2063/start/
MOJIEKYJIApHas Macca
12. Maccosast 101151 XUMUYECKOTO DJIEMEHTA B COSJIUHEHHU 1 10.10 https://resh.edu.ru/subject/lesson/1487/start
13. Konmuectso BemecTsa. Monbs. Monspraas macca 1 15.10 https://resh.edu.ru/subject/lesson/273 1/start/
14. KonTponbnas pabora 3a I yerBepTh 1 1 17.10
o . X
15. VISHFICCICHE 1 XTMITICCKHE ABICHILL. AHMITCCKad 1 22.10 https://resh.edu.ru/subject/lesson/1519/start/
peakiust
16. [Ipu3Haky U ycaoBHs MPOTEKAHUSI XUMUUECKHUX PEAKIIHi 1 24.10 https://resh.edu.ru/subject/lesson/2448/start/
3 . X
17. AKOH COXPAHCHIA MACCH BOIECTR. AMMITICCKHE 1 07.11 https:/resh.edu.ru/subject/lesson/2447/start/

YpaBHEHHUS
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18. . 12.11 https://resh.edu.ru/subject/lesson/2447/start/
yYPaBHEHHUSAM XUMHICCKHX PEaKIUi
K ea M (CoemMHEHM, .
19. ACCHPHKAIUIS XHMHTECKIX PEaKIi (COeAMHeH i 14.11 https://resh.edu.ru/subject/lesson/2446/start/
pa3iokeHus, 3aMeIIeHus, 0OMeHa)
M. B. JI — Y4EHBIN- .
20. OMOHOEOR — YHCHRH SHHHM?HGHHCT 19.11 https://resh.edu.ru/subject/lesson/3119/start/
O06o001eHne 1 cucTeMaTH3alusl 3HaHUH
11 KonrtpoJubHas padora no reme «Bewmecrsa u 3111
) XHMHYeCKHe peaKkuum» )
B — .C .K —
22. O3YX 7 CMECh TA30B. L-OCTAB Bosiyxa. RHCI0pOA 26.11 https://resh.edu.ru/subject/lesson/2062/start/
ANIEMEHT U mpocToe BemiectBo. O30H
o N
23. VISITICCKME H XHMIFHCCIHE CROMCTRA RHCHOPOZA 28.11 https://resh.edu.ru/subject/lesson/2445/start/
(peakuuu oxucnenus, ropeane). [lorstue o6 okcumax
C 6 0
24. HOCODBI TONYHEHIDE KHETOPOA B HabOpaTOpHI 1 03.12 https://resh.edu.ru/subject/lesson/2445/start/
MPOMBIIUIEHHOCTH. [IpMEHEeHHE KUCIOpOa
TemoBoit 3¢ (heKT XUMHUECKOM PEaKIIUH, TOHATUE O
25. TEPMOXUMHUYECKOM YPaBHEHUH, 9K30- U DHIAOTEPMUIECKUX 05.12 https://resh.edu.ru/subject/lesson/2444/start/
peaxmusx
T .3 HHC BO31yXa, .
26. OIIHBO (HEQPT, YTOIIh i MCTaK). 3arpssite o 10.12 https://resh.edu.ru/subject/lesson/2444/start/
CIHOCOOBI €ro Mpe0TBPAIICHHS
7 [pakrraeckas padora Ne 3 o Teme «[lomyuenne u 12.12
' cobupaHue KUCIOPOIa, U3yUSHUE €ro CBOUCTBY» ’
B — ectBo. Haxoxnenue
28. OIOPOL T SJICMEHT H HIPOCTOE BEIIECTE HOMACHH 17.12 https://resh.edu.ru/subject/lesson/2442/start/
B IIPHpOJIE
0] i .
29. VISTHCCICHE T XHMHTCCIHE CROHCTRA BOOPOIA 19.12 https://resh.edu.ru/subject/lesson/2442/start/
[Mpumenenue BogopoIa
30. KonTponbHast paboTa 3a 2 4eTBepTh 24.12
31. IonsATue 0 KMCI0TaX U CONAX 26.12 https://resh.edu.ru/subject/lesson/2443/start/
32. Crioco0bI MoJTyYeHHs: BOIOPO/Ia B JabopaTopuu 09.01 https://resh.edu.ru/subject/lesson/2684/start/
13 [pakTnyeckas padora Ne 4 o Teme «Ilomydyenue u 14.01
' cobupaHme BOJOPOIa, U3yUEHUE €TO CBOHCTBY ’
34. MomnspHbiid 006EM Ta30B. 3aKOH ABOTapo 16.01 https://resh.edu.ru/subject/lesson/2441/start/
35. Beruncienust 00bEMa, KOJMYECTBA BEIIECTBA ra3a Mo ero 21.01 https://resh.edu.ru/subject/lesson/2441/start/
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Brruncinenus 005EMOB ra3oB 10 YPaBHCHHIO pCAaKIIUM Ha

36. OCHOBE 3AKOHA OOLEMHLIX OTHOMICHIH 14308 1 23.01 https://resh.edu.ru/subject/lesson/2055/start/
37. Du3nYecKre U XMMHIECKHE CBOWCTBA BOJIBI 1 28.01 https://resh.edu.ru/subject/lesson/3120/start/
38. Cocras ocnoBanuii. [lonstne 06 uHIMKATOpax 1 30.01 https://resh.edu.ru/subject/lesson/2055/start/
o, Dok paermopinens Hcuentie 1 ewscienie -y 0402 hitpiresh.eduulsubjectlesson/31 20/start
[paxtraeckas padora Ne 5 mo Teme «I[Ipuroropnenne
40. pacTBOPOB C OIpeneIEHHON MaccoBOM oyl 1 06.02
PacTBOPEHHOrO BELIECCTBA»
A1 g(())::i)OJIBHaﬂ padora no teme «Kucnopoa. Bogopon. 1 1102
42. OKCHJIBI: COCTaB, KIIaCCU(HUKAIMS, HOMCHKIIATYpa 1 13.02 https://resh.edu.ru/subject/lesson/2441/start/
43. Toatyiertie i XUMICCKIte CBOHCTEA KHCIOTHELX, 1 18.02 https://resh.edu.ru/subject/lesson/2055/start/
OCHOBHBIX U aM()OTEpHBIX OKCUJIOB
44. OcHOBaHUsI: COCTAaB, KIacCH(UKALH, HOMEHKIATypa 1 20.02 https://resh.edu.ru/subject/lesson/3120/start/
45. [Mosny4eHne 1 XUMUIECKUE CBOUCTBA OCHOBAHU I 1 25.02 https://resh.edu.ru/subject/lesson/2055/start/
46. Kucnotel: coctas, kiaccupuKaiys, HOMEHKIATypa 1 27.02 https://resh.edu.ru/subject/lesson/3120/start/
47. INomydenre 1 XUMHYECKHE CBOWCTBA KUCIOT 1 03.03 https://resh.edu.ru/subject/lesson/2054/start/
438. S;;:If:fl‘:j:iz;(;:aeHKHaTypa’ CrIOCOOL! Moy AN, 1 05.03 https://resh.edu.ru/subject/lesson/2440/start/
[paktraeckas pabora Ne 6. Pemenne
49. SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « OCHOBHBIE KJIacChl 1 10.03
HEOPraHUYECKHX COCANHEHUIN
50. KounrtpouabHnas padora no TeM“e "OCHOBHBIE KJIACChI 12.03
HEOpPraHU4ecKUX coeJuHeHui"
51. :s:;;::z;?ﬂ CBAE ML I1ACCaMH HEOpraHHaccix 1 17.03 https://resh.edu.ru/subject/lesson/2440/start/
52. O06o001enne 1 cucTeMaTH3alus 3SHaHUH 1 19.03 https://resh.edu.ru/subject/lesson/2053/start/
53. S;l?\f;i::n;;;(:;zasCri(ziﬁz:ti;Z:i;i::;;mw 1 02.04 https://resh.edu.ru/subject/lesson/2053/start/
54. Iepuonuuecknii 3akoH u [lepuoandeckas cucrema 1 04.04 https://resh.edu.ru/subject/lesson/205 1 /start/
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55. Ilepuoanl, TpyNIbL, MOATPYIIIIEL 1 07.04 https://resh.edu.ru/subject/lesson/2051/start/
56. Crpoenne aromMoB. CocTap aTOMHBIX sa€ep. M30Tombl 1 09.04 https://resh.edu.ru/subject/lesson/2050/start/
57. g?;iiiii::;‘;p:ﬂﬁz’;‘;i}’ﬂﬁqﬁeﬁi‘zsjwemw 1 14.04 https://resh.edu.ru/subject/lesson/2050/start/
XapaKTepI/ICTI/IKa XHUMHYCCKOT'O 3JICMCHTA I10 €TI0
58. nojoxeHuto B [lepuoaudeckoii cucreme [, . 1 16.04 https://resh.edu.ru/subject/lesson/2049/start/
Mengeneesa
3HaueHHNE HCpPIOZ[H‘IeCKOFO 3aKOHa JId Pa3BUTHA HAYKHU U
59. npaktukd. J|. . MenzaeneeB — y4€HbIi, egaror u 1 21.04 https://resh.edu.ru/subject/lesson/2049/start/
rpakJIaHuH
60. f’ES:ei)B;::Ijiﬁ}:i (;I; rziiir:;:;izlgzzMaTmaum SHAHHIL 1 23.04 https://resh.edu.ru/subject/lesson/2048/start/
61. T'opoackast kouTpoabsHas padora (I'KP) 1 28.04
62. UMEKTPOOTPHIATEILHOCTE ATOMOE XHMH'ECKHX 1 01.05 https://resh.edu.ru/subject/lesson/2439/start/
3JICMCHTOB
63. Honnas XuMu4eCKas CBA3b 1 06.05 https://resh.edu.ru/subject/lesson/2048/start/
64. KoBanenTHas nonsipHast XuMH4eCKasl CBS3b 1 07.05 https://resh.edu.ru/subject/lesson/2048/start/
65. KoBasneHTHas HENONAPHAS XMMUYECKAs CBA3b 1 12.05 https://resh.edu.ru/subject/lesson/2438/start/
66. CrerneHb OKHUCIICHHS 1 14.05 https://resh.edu.ru/subject/lesson/2438/start/
67. OKHCIUTENBHO-BOCCTAHOBUTEINLHBIE PEAKIINH 1 19.05 https://resh.edu.ru/subject/lesson/3121/start/
68. EZT:;ZIigT}g)(;):};p26;601;?;13;:::zlezzj[z::ﬂ SHatH 1 21.05 https://resh.edu.ru/subject/lesson/2439/start/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC
KosuuecTBo yacoB
Ne Hdarta DJIeKTpPOHHBIe U (POBbIE
Tema ypoka Kownrp. Ipakr.
n/n Bcero H3yYeHHHA o0pa3zoBaTeIbHbIE pecypchl
PadoThI padoThI
Ilepuonnueckuii 3akoH. Ilepuoauueckas cucrema .
1. 1 03.09 https://resh.edu.ru/subject/lesson/1521/start/
xuMuuyeckux 3nemeHToB . M. Menneneesa
3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB XUMHUYECKHX i
2. N 1 05.09 https://resh.edu.ru/subject/lesson/1519/start/
3JIEMEHTOB TEPBBIX TPEX MEPHOIOB
3. Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUUECKHX BEIECTB 1 10.09 https://resh.edu.ru/subject/lesson/1522/start/
Buapl XuMUUECKO CBA3M M THIBI KPUCTANTHIECKUX )
4. R 1 12.09 https://resh.edu.ru/subject/lesson/1486/start/
peuéTok
KourtpoabHnas padora no treme «IloBropenue n
5. yrJy0JieHue 3HaHUH OCHOBHBIX pa3jesioB Kypca 8 1 1 17.09
KJ1acca»
Kitaccuukanus XMMUYECKUX peaknuii o pa3inaHbIM .
6. 1 19.09 https://resh.edu.ru/subject/lesson/1486/start/
NpU3HaKaM
[TonsTHE O CKOPOCTH XMMHUYECKOI peakiu. [loHsaTHE O i
7. 1 24.09 https://resh.edu.ru/subject/lesson/1520/start/
TOMOTEHHBIX M TeTEPOT€HHbIX PEaKIUsIX
[TonsiTHE 0 XMUMHUYECKOM paBHOBecHH. DaKTOPHI, BIUSIONIE
8. Ha CKOPOCTh XUMHYECKOW PEaKiMy U TOJIOKEHUE 1 26.09 https://resh.edu.ru/subject/lesson/1520/start/
XMMHYECKOTO PaBHOBECHS
9. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINN 1 01.10 https://resh.edu.ru/subject/lesson/1487/start
Teopus snexkTpoauTuyeckoil nuccouraunu. CuiabHbIE U
10. P P 8 Hat 1 03.10 https://resh.edu.ru/subject/lesson/2731/start/
cy1a0bIe 3JEKTPOIIUTEI
11. WNonnble ypaBHEHUS peaKIiuii 1 08.10 https://resh.edu.ru/subject/lesson/2063/start/
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBaHUI B CBETE .
12. N . 1 10.10 https://resh.edu.ru/subject/lesson/2063/start/
MPE/ICTABICHUH 00 3JIEKTPOIMTHUECKON THUCCOLHALINH
XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTaBIEHUN 00 .
13. N 1 15.10 https://resh.edu.ru/subject/lesson/1487/start
INEKTPOIUTHUECKOM TUCCOLMALIH
KonTpoasnas padora 3a 1 yeTBepTh N0 TEeMe
14. «INeKTPOTUTHYECKAS IUCCOUALUA. XMMUYeCKHe 1 1 17.10
peaknuH B pacTBOpPax»
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15. [oHsTHE O THOPOTU3E COEH 22.10 https://resh.edu.ru/subject/lesson/2731/start/
16. O0001eHye U cucTeMaTu3anys 3HaHUH 24.10 https://resh.edu.ru/subject/lesson/2447/start/
7. IIpaxTrdeckas padora Ne 1. «Pemenue sxcepuMeHTaNbHBIX 07.11
3a1a4»
18. S:?;;g’ea‘;?; P;CTHKa rasoreon. Xumieckie caojictsa 12.11 https://resh.edu.ru/subject/lesson/2447/start/
19. ij;ff:;;;p;;;s;j::;: (HCTIOTA, XUMITECKHe CBouctaa, 14.11 https://resh.edu.ru/subject/lesson/2448/start/
2. IIpakTuueckas pa60Tz.1. Ne 2ur[0 teMe «IlomyueHue consHon 19.11
KUCJIOTBI, H3y4YeHHE e€ CBONCTB
21. OB;:;H:IJSIZHGI;?;(;ZEZzlie;{izl\g;:lzuqeCKHX PAKIIH, eCt 21.11 https://resh.edu.ru/subject/lesson/2446/start/
22. OO61mas xapakTepucTHKa 3JeMeHTOB VIA-Tpymmbt 26.11 https://resh.edu.ru/subject/lesson/3119/start/
23. iiiffs;;;f r:;;dj::(?;;Hc;:i;:zz;ie;ncee;ifm nee 28.11 https://resh.edu.ru/subject/lesson/3119/start/
24. S}:(f);:;}:;opom CTPOCHHE, pIUIMCCKIC H XUMIrCCKre 03.12 https://resh.edu.ru/subject/lesson/2062/start/
25. gi;ii?:?;;}iiiiiz KHCIOTA, (QHSHHECKHE H XIMIECKHE 05.12 https://resh.edu.ru/subject/lesson/2062/start/
XUMHYECKUE PeaKIHH, JIeKAI[1e B OCHOBE IIPOMBIIIJICHHOTO
26. Croco0a Mmosy4YeHus CepHOI KUCIOThI. XHUMHUUYECKOE 10.12 https://resh.edu.ru/subject/lesson/2444/start/
3arpsi3HEHUE OKPYKAIOIIEeH Cpelibl COCANHEHUIMHU CepPBI
27. Brrunciienne MaccoBOM 10J1M BBIXOJA MPOIYKTa peaKuu 12.12 https://resh.edu.ru/subject/lesson/2445/start/
OO0mast XapaKTepUCTHKA JIIEMEHTOB V A-TpyIIbL. A30T,
28. pacpocTpaHeHHE B IPUPOE, pU3HIEeCKHEe H XMMUIECKUE 17.12 https://resh.edu.ru/subject/lesson/2445/start/
cBoiicTBa
29. KouTtposabHas padora 3a 2 4eTBepTh 19.12
30. ixf;i:ﬂzrg f;;ﬁ:zceiizn RHMIFCCIHE CRONCTRA, 24.12 https://resh.edu.ru/subject/lesson/2444/start/
31 IIpakTnyeckas pa?OTa Ne 3 no teme «Ilomyuenue ammuaxa, 26.12
M3y4YECHHUE €r0 CBOHCTBY
32. A3oTHas kuciiora, e€ Gu3nuecKre 1 XMUMHUYECKUE CBOWCTBA 09.01 https://resh.edu.ru/subject/lesson/2441/start/




Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE
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33. MUHEPAIBHBIX YI00peHUH. X UMUYECKOE 3arps3HCHUC 14.01 https://resh.edu.ru/subject/lesson/2442/start/
OKpYKaIOIIeH Cpeibl COSANHEHUSIMH a30Ta
dochop. Oxcun docdhopa (V) u pochopHas Kuciora,

34, dop. Okena docopa (V) i bocgop 16.01 https://resh.edu.ru/subject/lesson/2443/start/
(u3HUECKe M XUMHIECKUE CBONUCTBA, ITOIyICHHE
Hcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX .

35. . . 21.01 https://resh.edu.ru/subject/lesson/2442/start/
ynoOpeHui. 3arps3HeHEe PUPOTHOM cpebl pochaTamu
Yraepoa, pacipocTpaHeHUE B IPUPOE, GU3UIECKUE U i

36. POZL, pacrpoctp pupoze, ¢ 23.01 https://resh.edu.ru/subject/lesson/2443/start/
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, nx Gu3HIeckne 1 XUMUIECKHE CBOHCTBA.

37. DKoNOrHYecKue mpodIIeMbl, CBI3aHHBIE C OKCHIOM YTIIepo/a 28.01 https://resh.edu.ru/subject/lesson/2684/start/
av

38. YronbHas KHCIO0TA U €€ COIH 30.01 https://resh.edu.ru/subject/lesson/2684/start/
Ipaxrrdeckas pabora Ne 4 o Teme "[lomydeHne

39. yTIaeKucioro raza. KauecTBeHHas peakiusi Ha KapOOHAT- 04.02
noH"
[TepBOHauaNbHBIC HOHATHS 00 OPraHUYECKUX BELIECTBAX :

40. 06.02 https://resh.edu.ru/subject/lesson/2055/start/
KaK O COeIMHEHHSX yIieposia

41. Kpemuuii 1 ero coetuHeHUsI 11.02 https://resh.edu.ru/subject/lesson/2441/start/

4 [pakTryeckas pabora Ne 5. Pemenne 3kciepiMeHTaIBHBIX 13.02

' 3a1a4 1o TeMe «BakHelIne HeMeTauIbl U UX COeINHEHHS» '
4 Konrtponsnas padora no teme «Bakneiinine HeMeTa b1 18.02
) U UX COeTHHEHHUSI» )

OO1mas xapakTepuCTHKa XUMHIECKUX 3JIEMEHTOB —
MeTauIoB. MeTaumieckast CBsI3b U METaJUINYecKast i

44. . N 20.02 https://resh.edu.ru/subject/lesson/3120/start/
KpHCTa/uTMueckas pemérka. dusnueckue cBoiicTBa
METaIoB
XuMHueckue cBOCTBa METAIIOB. DIEKTPOXUMHUIECKUN P .

45. N 25.02 https://resh.edu.ru/subject/lesson/2055/start/
HaIpsHKEHU METaIIoB
OO6mue criocoOb! momy4deHust MeTauioB. CIiTaBbl.

46. Beraucnenus no ypaBHEHUSAM XUMUYECKUX PEAKUMH, €CIH 27.02 https://resh.edu.ru/subject/lesson/3120/start/
OJIMH M3 PEareHTOB COJIEPIKUT IIPUMECH

47. ITonsiTHe 0 KOPPO3UHN METAIIOB 03.03 https://resh.edu.ru/subject/lesson/2054/start/
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48. [leno4HbIe METAILITBI 1 05.03 https://resh.edu.ru/subject/lesson/2049/start/
49. Oxcu bl ¥ TUIPOKCUIBI HATPHS M KaJIus 1 10.03 https://resh.edu.ru/subject/lesson/2440/start/
50. KonTpoabHasi padoTta 3a 3 4eTBepThH 1 12.03
51. [leno4no3eMenbHbIE METAILIBI — KaIbLUHUH U MarHui 1 17.03 https://resh.edu.ru/subject/lesson/2440/start/
52. Baxuelimne coeiMHeHNs KaIblus 1 19.03 https://resh.edu.ru/subject/lesson/2048/start/
53. O0001eHre U CHCTeMaTH3alHs 3HAHU 1 02.04 https://resh.edu.ru/subject/lesson/2053/start/
54. JK€cTKOCTB BOZIBI U CIIOCOOEI €€ YCTPaHEHHU s 1 04.04 https://resh.edu.ru/subject/lesson/2053/start/
55, HpaKTI/ILIef:KaSI pabora J'\'fg 6 1o Teme "XKéctkocTh BOBI M | 07.04

METO/Ibl €€ YCTpaHEHHS
56. T'opoackas kouTpoJibHast padora (I'KP) 1 09.04
57. AmoMuHuR 1 14.04 https://resh.edu.ru/subject/lesson/2051/start/
58. AmdoTepHEIe CBOICTBA OKCUIA M THAPOKCUA 1 16.04 https://resh.edu.ru/subject/lesson/2051/start/
59. XKeneszo 1 21.04 https://resh.edu.ru/subject/lesson/2050/start/
60. Oxcuppl, ruapokcubl U con xenesa (II) u xenesa (I11) 1 23.04 https://resh.edu.ru/subject/lesson/2050/start/
61. OGo01ieHHe U CHCTEMATH3ALNs 3HAHHI 1 28.04 https://resh.edu.ru/subject/lesson/2049/start/
6. [MpakTueckas pabora Ne 7. Penienue skcriepuMeHTaIbHBIX | 01.05

3aJa4 1o TeMe «BakHennmue MeTajibl U UX COCAUHCHUD»

Bhruncnenust Mo ypaBHEHUAM XUMUUECKUX PEAKIHiA, eCin
63. OJIMH U3 PEAaTeHTOB JaH B M30BITKE UM COAEPIKUT HPUMECH. 1 06.05 https://resh.edu.ru/subject/lesson/2439/start/

Brruncnenus MaccoBoi 10JIM BBIX0/1a MMPOAYKTA pEaKIUU
64. O0o0enre 1 cUCTEMATU3aIKs SHAHUH 1 07.05 https://resh.edu.ru/subject/lesson/2439/start/
65. BermecTBa 1 MaTepralibl B TOBCEAHEBHOM KHU3HH Y€JI0BEKa 1 12.05 https://resh.edu.ru/subject/lesson/3121/start/
66. XuMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIIEH Cpe/ibl 1 14.05 https://resh.edu.ru/subject/lesson/2439/start/
67. Ponb XMMUM B pelICHUH 9KOJIOTHYECKUX MPOoOIeM 1 19.05 https://resh.edu.ru/subject/lesson/2438/start/
68. PeseprHbIil ypok. O000IIEHIE U CHCTEMATU3AIMSI 3SHAHUH 1 21.05 https://resh.edu.ru/subject/lesson/2438/start/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




28

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

8 KUIACC
Kop IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMBbl
TPOBCPHEMOTG OCHOBHOT0 00111er0 00pa30BaAHUSA
pe3yJbTarta
1 ITo teme: «IlepBoHavaIbHBIE XUMUYECKUE TIOHATHU»
PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHUNA: aTOM, MOJIEKYJa, XUMUUYECKHI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OMHOPOIHAS M HEOAHOPOMHAs), BaJICHTHOCTS,
OTHOCHUTENIbHAas aTOMHAas W MOJEKYJIsIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHAs
1.1 Macca, MaccoBasi JI0JII XHMHUYECKOTO 3JIEMEHTa B COCIWHCHHH, MOJIAPHBIH 00bEM, XUMIUECKas
peaxmys, KIacCU(PUKANMA pPEakUil: peakIud COCTUHCHWS, PEaKIHU pa30oKEHUS, PEaKIuu
3aMeIIeHNs, peakIui 00MeHa, 9K30- U SHAOTCPMHUUCSCKUE PEaKIUH, TeIUIoOBoH 3 dekT peaxmm,
pacTBop, MaccoBast 1071 BellecTBa (MPOLEHTHAs KOHIIEHTPAIlHsA) B pacTBOpe
Lo WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX NOHITHHA U IPUMEHSTH 3TU MOHATUS IPU
' OINMCAHHUM BEUIECTB U UX NMpEBpaICHUN
13 UCIIONIb30BaTh XUMHYECKYIO0 CHUMBOJIMKY JUIS COCTaBJIEHHS (OPMYJ BEIIECTB M ypPaBHEHHH
. XUMHUYECKUX PeaKLMil
L4 pacKphIBaTh CMBIC] 3aKOHOB COXPAHEHHMs] MAacChl BEILECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
' MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOrajipo
1.5 OTIPENIENIATh BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
L6 KJIacCH(UITMPOBATh XUMHYCCKHE peakiuu (M0 YUCIy M COCTaBY YYACTBYIOIIMX B PEAKIIHU
' BEIIIECTB, 110 TEIUIOBOMY 3 deKTy)
1.7 BBIYHCIIATE OTHOCHTENBHYIO MOJIEKYIISIPHYIO H MOJISIDHYIO MacCChI BEIIECTB
1.8 BEIYUCIIATH MACCOBYIO JIONTFO XHMHUYECKOTO JIEMEHTa 0 (hopMyJie COCTUHEHUS,
1.9 BBIYUCIISTH MACCOBYIO JIOJIFO BELIECTBA B paCTBOPE
110 NIPUMEHATh ~ €CTECTBEGHHOHAyYHBbIE  METOJIbl ITO3HAHUS —  HaONIOJIeHWe, W3MepeHue,
' MO/JIETIMPOBAHNE, SKCIIEPUMEHT (PEAIbHBIH U MBICIICHHBIN)
2 ITo Teme: «BaxxHeiiiue npeAcTaBUTEIN HEOPraHUYECKUX BEILIECTB)
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUECKUX MOHATHH: OKCHJI, KUCIOTa, OCHOBAHHE, COJIb
2.2 OTIPENIENATh MMPUHAJIE)KHOCTD BEIIECTB K ONPEACIEHHOMY KIIacCy COeIUHEHH 1Mo hopMyiam
23 KJIaccH(UIIMPOBaTh HEOPraHMUYECKHE BEIIECTBA
XapakTepu30BaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB DPA3IMYHBIX KIJIACCOB,
24 TIOATBEpKAasx OITMCAaHUC nmpuMepamMu MOJIEKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX
XUMUUYECKHUX peaKLni
55 MIPOTHO3UPOBATh CBOIMCTBAa BEMIECTB B 3aBHUCHMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,

BO3MOXXHOCTH IPOTCKAHUA XUMUYCCKUX HpeBpaH.IeHI/Iﬁ B pa3/JIMYHBIX YCIIOBUAX
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2.6

CJIeIOBaTh MPABUIIaM MOJIb30BAHHSI XUMHYECKOW MOCYA0# M 1abopaTopHBIM 000pYyIOBaHHEM, &
TaKXKe MpaBUIaM OOpaICHHS C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIIMSMU IO BBITOJHCHUIO
Ja00PAaTOPHBIX XMMHUYECKHX OMBITOB MO IMOJYYCHHI0O W COOMPAHHMIO Ta3000pa3HBIX BEHICCTB
(Bomopoja M KHCJIOpPOZA), TPHUIOTOBJIEHHIO PAcTBOPOB C OINpENEIEHHONH MaccoBOW Jonei
PACTBOPEHHOTO BEIICCTBA, IUIAHUPOBATh U IPOBOIUTH XHMHYECKHE SKCICPUMEHTHI IO
pPACIIO3HABAHHMIO PACTBOPOB IMIEIOYCH H KHCIOT C IIOMOIIBI0 HWHIUKATOPOB (JTaKMYC,

(eHON(TANIECHH, METHIIOPAHXK U JPYTHE)

2.7

3.1

MIPOBOANTD PACUETHI IO YPABHEHNUIO XUMUIECKOH PEaKInu

Ilo Teme: «HepI/IOL[I/I‘-IeCKI/Iﬁ 3aKOH H HepnoanquKaﬂ CHUCTEMA XUMHYCCKHX DJICMCHTOB I[ .
Menpeneena. CTpOCHI/Ie aToMoB. XuMHYeCKas CBi3b. OKHUCINTEILHO-BOCCTAHOBUTEIBHBIE

peaxum»
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHSATHH: Aap0 aToMa, 3JEKTPOHHBIN ClOil aToMa,
aToMHas opOuTaNb, paglyCc aroMa, XUMHYECKasi CBS3b, MOJISIPHAS U HENOJSpHAs KOBAJICHTHAs

CBs3b, JICKTPOOTPULIATCIIBHOCTh, MOHHAA CBA3b, MOH, KATUOH, aHUOH, CTCIICHb OKUCJIICHUA

3.2

3.3

KJ'IaCCI/I(I)I/ILII/IpOBaTL XUMHUYCCKHUEC 3JICMCHTBI

ONKUCHIBATH W XapaKTepu3oBaTh TabmuuHylo ¢opmy Ilepronnueckoil CHCTEMBI XUMHUYECKUX
9JIEMEHTOB: pa3iMyaTh MOHATHS «TJIaBHas moiarpynna (Arpynmna)» u «moOo4Has MOArpyIna

(Brpynma)», «Maibie» 1 «00JbLINe) TEPHOJIBI

34

PAaCKpbIBATh CMBICIT HepI/IO,Z[I/I‘IeCKOFO 3aKOHa I[I/I MeHz[eJIeeBa: JACMOHCTPUPOBATL IIOHUMAHUEC
nepnoaﬂl{ecxoﬁ 3aBHCHMOCTH CBOHCTB XHMHYCCKHX DJJEMEHTOB OT HX IIOJIOKCHHUSI B

Ilepuoguueckoii cucreme

3.5

3.6

COOTHOCHUTH O603Ha‘IeHI/IH, KOTOpPbIE HMCIOTCA B Ta6J'II/II_Ie «HepI/IOI[I/I‘IeCKaﬂ CUcTeMa
XUMHYCCKHUX DJICMCHTOB I[I/I MeHzLeneeBa» C YUCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUS aTOMOB
XUMHYCCKHUX DJICMCHTOB (COCTaB " 3apdan aapa, O6H_ICG YHCIIO DJICKTPOHOB U paCHpCACICHUC UX

T10 3JICKTPOHHBIM CJ'IOSIM)

OTIPEACIATE CTCIICHDb OKHUCIICHUSA DJIEMECHTOB B 6I/IHapHI>IX COCAUHCHUAX

3.7

OIIPEACIIATD BU XAMHYECKOM CBSI3U (KOBaJ’IeHTHa?[ n I/IOHHaﬂ) B HCOPraHMYCCKUX COCANHCHUAX




9 KVIACC

30

Kon
NPOBEPSIEMOr0
pe3yJbTarta

1

ITpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 06pa30BaAHHSI

Ilo Teme: «BemecTBO 1 XUMHUYECKas peakuus»

1.1

PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHH: PacTBOP, NIEKTPOIHTHI, HEIIEKTPOIUTEI,
NIEKTPOIUTHYECKAs IHUCCOLMAINSA, DPEakIWd HOHHOTO OOMEHa, KaTaau3aTop, XHMHYECKOe
paBHOBecHE, 00paTUMbIE U HEOOpaTUMBIE PEAKINH, OKUCIUTEILbHOBOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCIINTENb, BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBIICHHE, AIJIOTPONUS, aM(pOTEPHOCTD,
XUMHYEcKas CBsA3b (KOBaJCHTHAs, MOHHAasg, MeTajuIMdeckas), KpHUCTasIMdecKas pemeérka,

CIJiaBbl, CKOPOCThH XAMUYECKOH peakunun

1.2

1.3

WLTIOCTPUPOBATH B3aHMMOCBS3b OCHOBHBIX XHMHUYECKHX MMOHATHH U IPUMEHSATH 3TH IMOHATUS TIPU
OTHCAaHWH BEIICCTB U UX MPEBPAICHAN
COCTaBIISATh YPABHEHUS SJCKTPOIUTUYECKON TUCCOIMALIUY KUCIIOT, IIeNIoued U coJiel, TOJTHbIE U

COKpaIIEHHbIC YPABHEHHS peakinii HOHHOTO OOMEHa

1.4

1.5

PACKpbIBATh CYHIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBUTCIBHBIX pCaKHI/Iﬁ OCPEACTBOM COCTABJICHUA

QJICKTPOHHOT'O OajaHca 3THX peaKLII/Iﬁ

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIU1

2.1

2.2

ITo Temam: «HemeTanmisl 1 UX cOeqUHEHUSD» U « METaNIbl U UX COETUHEHUS

XapakTepu30BaTh (OMHUCHIBATH) OONIHMEe U ChelU(HUICCKHEe XMMHUYECKHE CBOICTBA MPOCTBIX U
CJIO’KHBIX BEIIECTB, NOJATBEPIK/asi ONUCAHWE TPUMEpPAMU MOJIEKYJIAPHBIX U UOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX PEaKLUN

COCTaBIISITh ypPaBHEHUS PEAKLUM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TI'€HETHYECKOM CBS3H

MEXKIY BEHICCTBAMU pa3IMYHbIX KJIACCOB

23

24

MPOTrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOBMOKHOCTHU IMPOTCKAHUA

XUMHYCCKUX HpCBpaH.[eHI/Iﬁ B pa3/IMYHbIX yCJIOBHUAX

CJIeJIOBaTh MPaBUJIaM MOJb30BaHHUSA XMMHUUYECKON NMOCYHOH M 1aOOpaTOpHBIM 000pYAOBaHHUEM, A
TakXKe IpaBmiIaM 0OpalieHNs C BEIECTBAMU B COOTBETCTBHU C MHCTPYKIMAMU IO BBIIIOJIHEHHUIO
71a00paTOPHBIX XMMHYECKHX OMNBITOB IO MOJYYEHHIO U COOMpaHMIO ra3o000pa3HBbIX BEIIECTB

(aMMuaka ¥ yTiIeKHCIIoro rasa)

2.5

IPOBOJIUTh pEaKUUM, IOATBEPKAAONINE KAUYEeCTBEHHBIM COCTaB Ppa3IMUYHBIX BEILECTB:
pacrio3HaBaTh OIIBITHBIM HyTEM XJOpWA-, OpoMma, uoaua, KapOoHat, docdar, CHIMKAT,
cynbdhat, THAPOKCUINOHBI, KATHOHBI aMMOHHUSI, HOHBI N3yYEeHHBIX METAJUIOB, IPUCYTCTBYIOIINE

B BOJIHBIX pacTBOpaxX HCOPraHMYCCKUX BEIICCTB

3.1

ITo Teme: «XuMus 1 Okpy>Karomias cpeaa»

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux noHsTuit: [1J1K BemecTBa; Koppo3usi MeTamioB

3.2

MPUMEHATH OCHOBHBIC OIlCpaliuu MBICIUTEILHOK ACATCIbHOCTH — aHAJIU3 U CUHTE3, CPABHCHUC,
0606III€HI/I€, CUCTEMATU3allUI0, BBISIBJICHUE NMPUYNMHHO-CICACTBCHHBIX CBsI3CH — JUI1 U3Yy4YCHUA
CBOICTB BCIICCTB W XHWMHYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHbIC METOAbl TIO3HAHHUA —

Ha6J'HOH€HI/IC, U3MEpCHUEC, MOACIMPOBAHUE, SKCIICPUMEHT (peaHBHHﬁ u MLICHCHHLIﬁ)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUA

1

1.1

HepBOHa‘laJILHBIe XHUMHUYCCKHE ITIOHATHA

HpeﬂMeT XUMUH. Poib XUMHU B KHM3HU 4Ye€IOBeKa. XHMMHUS B CHUCTEME HayK. Tena u BelecTBa.

duznyeckue CBOMCTBA BEUIECTB. ATperaTHOe COCTOSIHUE BEILIECTB

1.2

1.3

[onsarue o MeTomax Mo3HaHUS B XUMHHU. UncThie BemecTBa U cMecH. CIiocoObl pa3aeeHns cMeceit

ATOMEBI U MOJICKYJIbI. Xumuueckre 31eMeHThl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB. HpOCTI)Ie u

CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKyJ’IHpHOG YUYeHUC

1.4

Xumuaeckas Q)OpMyna. BaneHTHOCTh aTOMOB XHUMHYECKHX 2JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BCIICCTB. OtHocuTenbHas atoMHasg Macca. OTHOCHUTEIbHAS MOJICKYJIIpHass Macca. MaccoBas JOJIA

XUMHYCCKOT'O 3JICMCHTA B COCAMHCHHUU

1.5

1.6

KomnuectBo BemectBa. Monbs. MomnsipHas Macca. B3auMocCBs3b KOJIMYECTBA, MAacchl M 4HcIa
CTPYKTYPHBIX €JMHUII BemecTBa. PacuéTel o GpopMynaM XUMHIECKUX COSTMHEHUN

dusnyecknue U XUMHUUECKUE SBICHHUs. XUMHYecKas peaknus U e€ NMpHU3HaKd. 3aKOH COXPaHEHHA
Macchl BellecTB. XMMHYECKHEe ypaBHeHHWs. Kiaccudukanuss XMMUUECKUX peakuuil (CoeInHEHUs,

Ppa3IoXKeHus, 3aMelleHus], 0OMeHa)

1.7

XUMHYECKUI OSKCIIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOH IIOCYJOH, C mpaBWiIaMH padOTHl B
nmabopaTtopuy U mpuéMamu oOpamieHus ¢ J1abopaTOpHBIM 000pPYyIOBaHHEM, M3YUYEHHE W OIMCAHUE
($u3HYECKNX CBOWCTB 00pa3lloB HEOPTAaHWYECKUX BEIIECTB, HaONoAeHNe (PU3NUECKHUX (TUIABICHHE
BOCKa, TastHUE JIbJ]a, PaCTUPAaHHUE caxapa B CTYINKe, KUIICHWE W KOHJAEHCAIMA BOABI) M XUMHUYECKUX
(ropeHue cBeud, MPOKATMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTOW) SIBJICHUH,
HaOJIOIeHHEe M ONHMCAaHWE MPU3HAKOB INPOTEKAHMS XUMHUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJIEIiCTBHE CEpHON KHCIIOTHI C XJIOPHUIOM Oapus, pasioxeHue ruapokcuaa meau(ll) mpu
HarpeBaHWH, B3aUMOJIecTBHE kere3a ¢ pactBopoM cosn Meau(Il), nsydenne cnoco6oB pasieicHus
cMecel (C TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBINAPUBAHUE, TUCTHIUIALUS, Xpomarorpadus),
MIPOBEICHUE OYHUCTKH ITIOBApEHHON CONM, HAONIOEHHE W OINHCAHHWE pE3yNbTaTOB IPOBEICHHS
OMbITAa, WIIIOCTPUPYIOMET0 3aKOH COXPAHEHHMs] MAacChl, CO3JaHHe MOJENed  MOJIEKYI

(TmapocTepKHEBBIX )

Baxneiime npecraBUTeNIM HEOPTAHUUECKUX BEIIECTB

2.1

2.2

23

Bosnyx — cmeck rasos. Coctas Bo3ayxa. Kucimopon — aneMeHT u npocroe BemectBo. Haxoxnenne
KUCIOpoJa B Ipupone, (usudeckue M XUMHYECKHe CBOMCTBa (peakuuu ropeHus). OKCHIBL
IMpumenenue kuciaopoga. CrHocoObl MOTyYeHUS KHCIOPOAA B J1AOOPATOPUU U IIPOMBIILIEHHOCTH.
Kpyrosoport kucinopona B npupojie. O30H — aIoTponHas MoAuduKanus Kucaopoaa

TennoBoit 3¢ dekT XUMHIECKOH peakIuy, TEPMOXUMHUECKHE YPaBHEHUS], 3K30- U JHI0TCPMHUIECKUE
peakuuy. TOIIMBO: yromp M METaH. 3arpsi3HEHUE BO3AyXa, YCHIECHHE MAapHUKOBOrO 3¢dekra,
pa3pylIeHHE 030HOBOTO CIIOs

Bogopon — snemeHT u mpocToe BemiecTBo. HaxoxkaeHue Bopopoaa B Ipupope, (u3uueckue H

XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToTydeHus. KucIoTel 1 con
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2.4

MoutsipHbIli 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSAM

2.5

2.6

dusnueckue cBONUCTBa BoAbl. Boma kak pactBopurens. PacTBopsl. HachleHHbIE U HEHACHIILICHHbIE
pacTBopbl. PacTBOpUMOCTh BellecTB B BoAe. MaccoBasi 10l BELIECTBa B pacTBOpE. XHUMUYECKUE
cBoiicTBa Boabl. OcHOBaHHMSA. POk pacTBOPOB B MpHUPOAE U B )KU3HH YenoBeka. KpyroBopoT BozbI B
npupojie. 3arpsisHEHNE NTPUPOJHBEIX BoA. OXpaHa M OYMCTKA MIPUPOIHBIX BOT

Knaccudukanms  Heopranmueckux — coepumHeHmit.  Oxcuapl.  Kiaccnpukanmst — OKCHIOB:
coneobpasyromue (OCHOBHBIE, KHUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytoumue. HomenknaTtypa

okcHua0B. DU3NYECKUE U XUMUUYECKUE CBOMCTBA OKCHJIOB. HonyquHe OKCHUJIO0B

2.7

2.8

2.9

OcnoBanust. Knaccnduxanus ocHOBaHMI: MENOYN U HEpacTBOPHMBIE OCHOBaHMs. HomeHkmaTypa

ocHOBaHUHU. Du3NUecKre 1 XMMUYECKUE CBOMCTBAa OCHOBAaHUMU. [lonyueHne ocHOBaHMM

Kucnotsr. KJ'IaCCI/I(l)I/IKaHI/IH KHUCJIOT. HOMeHKJ'[aTypa KHCJIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA

kucnort. Pan akruBHocTu MetaiioB H.H. bekerosa. [lony4yenue kucinot

Conu. Homenkiatypa coneil. @uznueckue 1 XuMuieckue cBorictsa conell. [lonyuenue coneit

2.10

2.11

I'eneTnueckas CBSI3b MECXKIY KJIacCaMH HCOPIraHUYCCKUX COC}II/IHCHI/Iﬁ

XuMUYeCKH# HKCIEPUMEHT: KAaueCTBEHHOE OTpEACICHUE CONEPKAHMS KHCIOpoda B BO3AyXe,
nojyueHue, coOMpaHHe, paclo3HaBaHWE W HM3yYeHHE CBOMCTB KHCIOpoJa, HaOmoaeHue
B3aHMOHeﬁCTBHH BCHICCTB C KUCJIOPOAOM M YCJIIOBHA BO3HHUKHOBCHUA U TIPCKpALICHUA TOPCHUA
(mokapa), 03HAKOMJICHHE C 00pa3IlaMy OKCHIOB M OIUCAHUE MX CBONCTB, MOJYYCHUE, COOMpAHUE,
pacro3HaBaHME U M3yuY€HHE CBOMCTB BOAOPOAA (FOpEHHE), B3aUMOJCHCTBHE BOIOPOJA C OKCHIOM
Menu(ll) (Bo3MOXKHO HCIOSIB30BaHHE BHUIEOMATEpUANOB), HAOMIOJEHWE OOpas3loB BELIECTB
KOIWYEeCTBOM | MoOJIb, HCCIEIOBaHME OCOOEHHOCTEH pACTBOPEHMS BEUIECTB C pa3IMIHON
pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNpPENEIEHHOM MaccOBOM 0ieil pacTBOPEHHOTO
BeIIeCTBa, B3aUMOCHCTBUE BOJBI C METAJUIaMU (HATPHEM U KaiblreM) (BO3MOXKHO UCTIONB30BaHUE
BHICOMATEPHAJIOB), OIpEIeliCHHEe PAacTBOPOB KHCJIOT ¥ IIeIOoYeld ¢ IMOMOIIBI0 HHINKATOPOB,
HCCIIeIOBaHIe 00pa3I0oB HEOPTAaHMYECKUX BEIISCTB PA3MUYHBIX KIACCOB, HAOIIOJCHUEC M3MCHEHUS
OKpacKd HWHIWKATOPOB B pAacTBOpax KHCIOT W IIENOYed, H3y4YCHHE B3aWMOJCHCTBUS OKCHIA
meau(Il) ¢ pacTBOpOM cepHOI KUCTIOTHI, KACIOT ¢ METAJIAMH, PEAKIIUI HEHTpaIn3aIiiun, TOIyICHHE
HEPaCTBOPHMEBIX OCHOBAaHHWH, BBHITECHCHHE OJHOTO MeTajula APYTHUM W3 pacTBOpa COJH, PEIICHHUE

SKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxxHeilne kinacchl HEOPraHMUECKUX COETUHEHUID)

3.1

[epuoguueckuil 3axkon u Ilepuoanyeckass cucrema xumuueckux snemeHtoB .M. Menneneesa.
Crpoenne aToM0OB. XUMHYeCKas CBsI3b. OKHCIUTEIEHO-BOCCTAHOBHUTEIEHBIC PEAKIIUU

ITepBbie MOMBITKH KiIacCH(PUKAIMU XUMHUYECKAX OJJIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IEJIOYHBIE U IEJI0YHO3EMENbHbIE METAIIbI, TAJIOTeHBI, HHEPTHBIE T'a3bl). DJIEMEHTHI,

KOTOpbIe 00pa3ytoT aM(pOTepHBIE OKCUABI 1 THUAPOKCHIBI

3.2

Iepuonuueckuii 3akoH. Ilepuoguueckass cuctema xumudeckux snemeHToB J[.M. Menneneesa.
Koporkonepuonnass u uHHONepuonHas ¢opmbel [leproanueckoil CHUCTEMBl  XHMHYECKHX
anementoB J[.M. Mengneneesa. Ileproasl u rpynnsl. @U3HUECKUIl CMBICT MOPSAKOBOTO HOMEPA,

HOMCPOB IIEproJia U I'pyHIbl 3JICMEHTA

33

Crpoenne atoMoB. CocTtaB aTroMHBIX sjep. M3otombl. JaekTpoHbl. CTpOeHHE 3IIEKTPOHHBIX
000I109eK aTOMOB TIepBhIX 20 XUMHUYECKHX 1eMeHTOB [lepuoauueckoii cucremsl JI.1. Menneneesa.

XapaKTepI/ICTI/IKa XUMHYCCKOI'0 3JIEMCHTaA II0 €ro II0OJIOKCHHUIO B HepHOILH‘ICCKOﬁ CUCTEMC I[I/I
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Menneneesa

34

3.5

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XHMMYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpymmaM M mepuoaaMm. 3HaueHHe Ilepmoanmdeckoro 3akoHa H
Ileppoguueckoll CUCTEMBl XHMHUYECKMX 3JIEMEHTOB [UIsl pa3BUTHS Hayku M npaxkTtuku. [[.U.

MenaeneeB — y4€HbII U rpakJaHUH

Xumnueckass cBsI3b. KoBalleHTHas (HOJ'IHpHaH n HeHOJ’IHpHaﬂ) CBA3b. 3J'IeKTpOOTpI/IIIaTeJ'ILHOCTI)

XHUMHUUYECKHUX dJIeMEeHTOB. MloHHas CBS3b

3.6

3.7

Crenedp oxucieHus. OKHCINTEILHOBOCCTAHOBUTEILHBIC peaknouun. HpOI_[CCCBI OKHCJIICHUA H

BoccTaHOBIIeHHS. OKUCIUTEIH U BOCCTAHOBUTEIIH

XUMUYECKUH  IKCIEPUMEHT: U3yueHHe o00pas3loB BEHICCTB METAJUIOB U HEMETAJLIOB,
B3aUMO/JICHCTBUE THAPOKCHIA IIMHKA C PAacTBOpAaMHU KHUCIOT M IIeNoued, MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMid (TOpeHue, peakiuu

Pa3JI0KECHMA, COG,Z[I/IHGHI/IFI)
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9 KVIACC

Kon

IIpoBepsiemMblii 31eMEeHT COJEPKAHUSA

BemecTBo 1 XuMHu4ueckas peakuus. HOBTOpeHI/Ie

1.1

1.2

1.3

Ilepuonuueckuii 3axkoH. Ilepuonmueckas cucremMa xumuueckux syeMmeHToB J[.M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MECHEHHH CBOICTB XMMHUYECKHX SJIEMEHTOB MEPBBHIX TPEX
MepUOIOB, KalWs, KalbIHsI W HX COCIUHEHHH B COOTBETCTBHH C IIOJIOKEHHEM DJJIEMECHTOB B

Ilepuonuueckoil cuCTEME U CTPOEHUEM MX aTOMOB

CTpOCHI/Ie BCIICCTBA: BUbI XHMUYECKOH CcBs3U. THIIBI KPUCTAITIMYCCKUX peIHéTOK, 3aBUCHUMOCTb
CBOIICTB BCIICCTBA OT THIIA KpHCTaHJ'IPI‘IeCKOﬁ peHIéTKI/I n BHUIa XHMHUYCCKON  CBS3H.
KJ'IaCCI/[(l)I/IKaI_II/ISI 1 HOMCHKJIaTypa HCOPTaHUYCCKHUX BCLICCTB (Memayﬂapo,uﬂaﬂ n TpI/IBI/IaJ'H)HaH).
XuMHYEeCKHEe CBOMCTBA BCHICCTB, OTHOCANIUXCA K PA3JIMYHBIM KJacCaM HCOPraHNYCCKUX

COG,I[I/IHGHPlﬁ, TCHCTUYCCKAsA CBA3b HCOPraHNMICCKUX BCIICCTB

Kiaccudukanms XUMHUYECKUX pEaKUUi 10 pa3iuyHbIM MpU3HakaM (10 4YHCIy U COCTaBy
YYaCTBYIOLIMX B PEaKIUH BEIIECTB, [0 TEIUIOBOMY (D (EKTy, 110 U3MEHEHHIO CTEICHEH OKHCIICHHS
XUMHYCCKHX 3JIEMEHTOB, IO OOPATHUMOCTH, M0 YYaCTHIO KaTaIn3aTopa). DK30- U DHIO0TCPMUUCCKUE

peaxiuu, TepMoXUMHUUecKue ypaBHeHus. [IoHATHE 0 CKOPOCTH XUMHUECKOH peakLnu

1.4

Ilonsarue 00 06paTI/IMLIX u HeO6paTI/IMLIX XUMHYCCKUX PCaKIUAX. IloHsTHe 0 TOMOIE€HHBIX H
TCTCPOTCHHBIX PCAKIUAX. TlonsTHEe 0 XUMHIECKOM PAaBHOBCCHU. (DaKTOPLI, BJIMSIOIINAC HA CKOPOCTH

XHUMHYICCKOM PpeaKkry U NOJIOKCHUC XUMHNICCKOT'O PABHOBCCHUSL

1.5

1.6

1.7

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC peaKkuuu, BHCKTpOHHLIﬁ banaHc OKHUCJIUTCIIBbHO-
BOCCTaHOBHUTCILHOM peakuu. CocraBiieHIC ypaBHeHI/Iﬁ OKHUCJINTECIIBHO-BOCCTAHOBHUTCIIBHBIX

pCaKI_II/Iﬁ C UCTIOJIb30BAHUEM METOAA IJICKTPOHHOTO Oananca

Teopus >MEKTPOTUTHIECKON TUCCOIMALIMU. DJIEKTPOIUTHI U HEAIEKTPOIUTH. KaTHOHBI, aHHOHBI.
Mexanuzm Jucconuanuu  BEIIECTB C PA3JIMYHBIMU  BUJIaAMU xumuyeckoii cBs3u. CreneHb
quccoruarnui. CHIIbHBIE U ClTa0ble ANIEKTPOIUTHI. Peakiuu HOHHOTO oOMeHa. Y CIIOBHS MPOTEKAHUS
peaknMii MOHHOTO OOMEHa, IMOJHbIE M COKpamEHHbIE HOHHBIE ypaBHEHHs peakmuid. CBoiicTBa
KHCIIOT, OCHOBAaHMH W COJIEH B CBETE NPEJCTABICHUNA 00 SJIEKTPOIUTUYESCKOW THUCCOIMAIINU.

KauectBeHnnrre peaknr Ha NOHBI. IlonsTue o TruApoOJIn3e coJieit

XUMUYECKUH  OKCHEPUMEHT: O3HAKOMJIEHHE C  MOJENSMH  KPUCTANIMYECKUX  PEIIETOK
HEOPraHMYeCKHX BEIIECTB — METAJUIOB M HeMeTalioB (rpadura M anmasa), CIOXHBIX BEIIECTB
(x7Iopuaa HATPHs); MCCIEJOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOH peaknuu OT BO3ACHCTBHA
pa3nuYHBIX (DAaKTOPOB; HCCIECIOBAHNUE HIIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IIpoIecca
JTUCCOIMAIIMN  KHUCJIOT, INeJIo4ed u coJjied (BO3MOXXHO WCIOJNB30BaHUE BHACOMATEPHAIIOB);
MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOUINX MPHU3HAKM TPOTEKAaHUS pPEaKnuii HOHHOTO OOMeHa
(oOpazoBanme ocajka, BBIIEICHUE Ta3a, 00pa30BaHME BOJBI); ONBITOB, JLTIOCTPUPYIOIINX IPUMEPHI
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX PEAaKUUi (TOpeHUe, pEeakIWd pas3lIOKEHUs, COSIAMHEHUs);
pacno3HaBaHWE HEOPTaHUUECKUX BEILIECTB C MOMOLIbIO KAUECTBEHHBIX PEAKIIMI HA MOHBI; pEIICHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeramiel u ux COCINMHCHUA

2.1

O6IIIEIH XapaKTCpUCTHKa TaJIOICHOB. OcobeHHocTu CTpOCHUA AaTOMOB, XapaKTCPHBLIC CTCIICHU

OKHUCJICHHA. CTpOCHI/IC u (1)I/I3I/ILI€CKI/I€ CBOIiCTBa MIPOCTBIX BCHICCTB — TI'aJIOI'CHOB. XuMHYEeCKHe
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CBOWCTBA Ha mpuUMepe XJopa (B3aWMOJCHCTBHE C MeETaUIaMH, HEMETaUIaMH, IIEI0YaMu).
XnopoBonopoa. CoinsiHas KHUCIOTa, XMMUYECKHE CBOMCTBA, MOJydueHUE, mMpuMeHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJa Ha OpPraHW3M 4esioBeKa. BaxxHeline XJIOpuAbl U HUX HAXOXKIECHUE B

MIpUPOJIE

2.2

Obmas xapakTepucTrka 31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTCPHEIC
creneHn okucieHus. CTpoeHne U (GU3UIECKHUE CBOMCTBA NMPOCTHIX BEIIECTB — KHUCIOPOIA U CEPHI.
AnmotponHble MOANGMUKAIIME KHCIOPOAa M Ccepbl. XMMHYECKHe CBOWCTBa cepbl. CepoBomopor,
CTpoeHHe, (PU3HNUECKHe M XMMHUYECKHe cBoiicTBa. OKCHIBI cepbl KaK HMPEACTABUTEIH KHCIOTHBIX
okcunoB. CepHas KHcIOTa, (QU3MYECKHE M XUMHUYECKHE CBOMHCTBa (OOImMEe Kak IPEICTABHTEINS
Kjacca KUCIOT W cnenuduyeckrue). XUMHYECKUE PEaKIUH, JeXallke B OCHOBE MPOMBIIIIEHHOTO
crocoba mnoiydeHuss cepHoW kucnotThl. Ilpumenenwe. CoiM CepHOH KHCIIOTHI, KadyeCTBEHHas
peakius Ha cyiabdar-noH. HaxoxmeHue cepbl W €€ COCOUHCHHH B mpupoae. XHUMHYECKOES
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COSNUHEHUSIMH Cepbl (KUCIOTHBIC JI0KAHM, 3arps3HEHUE BO3IyXa

U BOJIOEMOB), CITOCOOBI €r0 MPeI0TBpPAICHHS

23

24

OO1mas xapakTepuCTHKa 31eMEHTOB VA-rpynmsl. OCOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTEpHBIC
CTENCHN OKHCIEHUS. A30T, pacIpocTpaHEHHE B NMpHpOje, (GU3MUECKHE M XUMHUYECKHE CBOWMCTBA.
KpyroBopot a3zora B npupoje. AMMHUaK, ero GU3NUecKue U XUMHYECKUE CBOICTBA, MOJy4YCHHE U
npumeHenne. Conu  amMMOHMS, WX (U3MYECKHME M XUMHUYECKHE CBOICTBa, IPUMEHEHHUE.
KauecTBeHHasi peakius Ha HOHBI aMMOHHS. A30THas KHCIIOTa, € ToiyueHue, (QU3NYecKue U
XMMHUYECKHE CBOMCTBa (0OLIME Kak NpEeACTaBUTENs Kilacca KUCIOT M clelu(pUuecKue).
Hcnonb3oBaHHE HUTPATOB U COJICH aMMOHHMSI B KaUe€CTBE MHHEPAIbHBIX yI0OpeHHH. XUMHUYECKOe
3arpsi3HEHUE OKPYIKAIOLIEH Cpe/ibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHUE BO3/1yXa,
MOYBHI ¥ BOJJOEMOB)

®dochop, amorponHble MoguduKanud (Gocdopa, PUINUECKUE U XUMHUYECKUE CcBowcTBa. OKCUI
dochopa(V) u dochopHas kuciora, QUIHUECCKHE U XUMHYECKHE CBOMCTBA, IOIyYCHHE.

Hcnonb3oBanue GocdaroB B kKauecTBE MUHEPAIBHBIX yI00peHHit

2.5

OOmas xapakrepuctuka 31eMeHToB [VA-rpymmsl. OcoOeHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE
CTENICHN OKHCIICHHS. YTIIEpOJ, AJUIOTPOINHbIE MOAM(HKALMK, PACIPOCTPaHEHHE B MPHUPOJE,
¢usnueckre M XuMHYecKne cBoicTBa. Ancopbums. Kpyrosopor yriepona B npupone. OKCHIIBI
yriepona, ux Gpu3nveckue 1 XMMHUYECKHEe CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBbI, TTOJIy9YeHHE 1
NpUMEHEeHHe. OKOJIOTHUecKHe Ipo0iemMbl, cBs3aHHbIE ¢ okcuigoMm yriepona(IV); rumoresa
r100aNbHOTO TOTEINICHUs KJIMMAaTa; MapHUKOBBIA 3¢ ¢dekT. YrospHas KHCIOTa M e€ COJIH, WX
(u3nveckne W XMMHYECKHE CBOICTBA, MOJydeHHWE W NpHMeHeHHe. KadecTBeHHas peakmus Ha
KapOoHaT-moHBI. Mcronb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH M CEIIECKOM

XO3SIUCTBE

2.6

HepBOHa‘laJ’ILHHC MOHATHS 00 OPraHN4eCKUX BECIIECTBAX KaK O COCAMHCHUAX YIJICPOJa (MeTaH,
OTaH, J3TWJICH, AUCTWJICH, 3TAaHOJI, TJIHWHEPHUH, YKCYCHasd KI/ICJ'IOTa). Hx cocraB m XuUMHYECKOE
CTpOCHHUEC. IToHsaTre 0 GHOIOIMYECKHU BaXKHBIX BCHICCTBAX: XKUPaAX, 6em<ax, yrjieBoJax — U UuxX poJiu B

JKU3HHU YCJIOBCKA. MaTCpI/IaJ'H)HOG CANHCTBO OPraHNUYCCKUX U HEOPIraHNICCKUX COC,Z[I/IHGHI/Iﬁ

2.7

Kpemunii, ero ¢usmdeckne u XMMHUYECKHE CBOWCTBA, MOIydeHHe M HpuMmeHeHne. CoeanHeHHS
KpeMHHs1 B rmpupone. OOmue npezncrasienns o6 okcuzae kpemHusA(IV) u KpeMHHEBOH KucioTe.

CI/IJ'II/IKaTLI, HUX UCIIOJIb30BAHUC B 6I>ITy, MEANIUHE, NTPOMBIIIJICHHOCTHU. Baxneiinue CTPOUTCIIbHBIC
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MaTepuajbl: KepaMuKa, CTeKJIOo, IIeMEeHT, OeToH, kene300eToH. IIpobrembl 0Oe3omacHOTO

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKU HKCHEPUMEHT: HM3Y4YeHHE 0O0pa3IoB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJISHOM
KHCIIOTHI; MPOBEJCHUE KAYECTBECHHBIX PEAKIMi Ha XJIOPHI-MOHBI M HAOIIOACHHWE MPU3HAKOB HX
NPOTEKAHUS; OMBITHL, OTpaKarolue (U3MUECKHE M XHMHUYECKHE CBOWCTBA TalOTCHOB M HX
COCOMHEHUH (BO3MOXKHO HCIOJB30BAHME BHUICOMATEPUANOB); O3HAKOMIICHHE C o0Opa3namu
XJIOpUAOB (TAJOTEHUIOB); O3HAKOMIICHHE ¢ 00Opas3laMu cepbl M € COeIMHCHUAMH (BO3MOXKHO
WCIIONIb30BaHUE BUICOMATEPUANIOB); HaOIIOeHNe Tporecca oOyrIuBaHU caxapa I0J AeHCTBHEM
KOHIICHTPHUPOBAHHON CEpHON KHCIOTH; W3yYeHHE XUMHUYECKHX CBOWCTB pa30aBICHHOW CEpHOU
KUCIIOTHI, TPOBEJCHUE KAaueCTBEHHOW peaklMu Ha Cyiab(ar-MoH M HaONIOJEHUE NpHU3HaKa eé
NPOTEKaHUs; O3HAKOMJICHHWE C (PU3MUECKMMHU CBOWCTBaMH a30Ta, (Gocdopa U HX COETUHECHHU
(BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHANIOB), 00pa3liaMH a30THBIX U (OCGHOPHBIX yHA0OpEHHH;
noJyueHne, coOupanue, paclio3HaBaHUE U U3yUEeHUE CBOWCTB aMMHAKa; MPOBE/ICHUE KaueCTBEHHBIX
peakuuii Ha MoH aMMoOHUS U pocdaT-noH U U3ydeHHe MPU3HAKOB UX MTPOTEKAHHMsI, B3aUMO/ICICTBHE
KOHLEHTPUPOBAHHON a30THOIM KUCIOTHI C Me/IbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHACOMATEPHANIOB);
M3y4YECHHE MOJENEH KPHCTAJUIMUECKHX pPEIETOK anMasa, rpadura, dyiuiepeHa; o3HaKOMIICHHE C
MPOLIECCOM ~ aJICOPOIIMU  PACTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIIEM M YCTPOHCTBOM
MPOTUBOTa3a; IOJNydeHHE, COOMpaHHEe, pPAacllO3HABAaHWE W HM3YUYECHHE CBOMCTB YIJIEKHCIIOTO Ta3a;
NPOBEIICHNE KAaYeCTBEHHBIX PEaKkIMil HA KapOOHAT- W CHIMKAT-WOHBI M HM3yYCHHE NPHU3HAKOB WX
NPOTEKaHMS; O3HAaKOMJICHHME C TPOAYKIHEH CHIIMKAaTHOW IPOMBINIICHHOCTH; pEIICHHE

OKCIICPUMCHTAJIbHBIX 3a/4a4 11O TEMC «Baxuelmue HEMETaUIBI H X COCOAUHCHU

Mertanns 1 ux COCANMHCHHUA

3.1

OOmast XapakTepUCTHKa XHMHYECKHAX JJIEMCHTOB — METaJUVIOB HA OCHOBAaHHH WX TIOJOXXCHUS B
Ilepuonuueckoir cucreme xumuyeckux osnemeHToB [[.M. MenzneneeBa M CTpOEHHS aTOMOB.
Ctpoenne MeTaiyioB. MeTamnudeckass CBSI3b UM METaUTMYECKas KPHUCTAJUIMYECKash pemeTka.

ONEeKTPOXUMHUYECKHUH PsiJT HAIPSDKEHUH METaJUIOB

3.2

33

34

du3nyeckre U XUMHYECKHE CBOMCTBA METAJIJIOB. O6H.[I/IC CII0COOBI NOJyUCHUSA METAJUIOB. IlonsTue
O KOppO3uHu METaJLUIOB, OCHOBHBLIC CII0COOBI 3alIATBI UX OT KOPPO3HUH. CmuiaBel (CTaJ’IL, YYyTYH,

JIOPAIIIOMUHUH, OPOH3a) M MX MPUMEHEHHE B OBITY M IPOMBIIIIIEHHOCTH

[llenouynsie Meramnbl: nojoxeHue B Ilepumoanueckoil cucreMe XuUMHYECKHUX 3jeMeHToB J[.U.
MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXAeHUe B pupoje. Pusndeckrue U XMMUYECKUe CBONCTBA
(Ha mpumepe HaTpus U Kamusi). OKCHIIBI U THAPOKCHUIBI HATPUS U Kayus. [[puMeHeHne MIeTOYHBIX

MCTaJIJIOB U UX COC,HI/IHCHI/Iﬁ

[IlenoyHO3eMenbHBIE METAUIBl MarHuid W KalblMil: mosioxkeHue B Ilepuoguueckoit cucreme
xuMmuueckux snemeHtoB J.M. MenzaeneeBa; cTpoeHMe HX aTOMOB; HaXOXJIEHUE B MPHUPOJE.
dusnyeckne M XMMHUYECKHE CBOMCTBA MArHMsA M Kalblys. Ba)kHeEHIINEe COEIMHEHUS KalbIUs

(oxcun, TuapoKcu, conn). JKECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHEeHHUS

3.5

3.6

Amomunuit: nonoxenue B Ilepuoguueckoit cucreMe xumudeckux anemeHtoB J.U. Menzneneesa;
CTpPOEHHE aToMa; HaxoXjaAeHue B npupoge. PU3NUECKHE W XUMUYECKUE CBOMCTBA aJIOMUHUSL.

AM(i)OTepHLIC CBOICTBa OKCHJa U THAPOKCHUAA aJIFOMUHUS

Kenezo: nmonoxenue B Ilepuoguueckoil cucteme xumudeckux siemeHToB [I.J. Menpeneesa;

CTPOCHHUE aTOMa; HAXOXKICHUC B IIPHUPOIC. dm3ndecKkne 1 XUMHIECKHE CBOMCTBA JKene3a. OKCI/I,Z[BI,
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ruapokcuabl u conn xene3a(ll) u sxxenesa(Ill), ux cocras, CBOWCTBA U MOTyICHHE

3.7

XUMHUUECKUHN IKCTICPUMEHT: O3HAKOMJICHHE C 00pa3llaMy METAJUIOB M CIUIABOB, UX (PU3UUCCKUMHU
CBOWCTBAMH;, W3yYCHHE pE3yJNbTaTOB KOPPO3WH METaUIOB  (BOSMOXKHO  HCIIOJB30BaHUE
BHEOMATEPHUAJIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCHIA KAJBIN M HATPHUS C BOJOH (BO3MOXKHO
WCIIONB30BAaHUE BHICOMATEPHAJIOB); HMCCICIOBAHWE CBOWCTB JKECTKOH BOJIBI; IpoIecca TOPEHHS
JKeneza B KHCIOpone (BO3MOXKHO HCIIONB30BAaHHE BHIACOMATEPHAJIOB); TPU3HAKOB IPOTEKAHUS
KadeCTBEHHBIX PEaKIWi Ha MOHBI (MarHWs, Kanblus, aJIOMHUHUSA, nuHKa, xene3a(ll) n sxenesza(lll),
menn(Il); HabGmromeHne u OMUCaHWE MPOIECCOB OKPAIIWBAHUS IUIAMEHH HMOHAMHU HATPHS, KaIdsi U
KaJgblIus (BO3MOXKHO HCIIOJNIB30BAaHHE BHAECOMATEPHAIOB); HCCIIEIOBAHHE aM(OTEPHBIX CBOICTB
THIPOKCUIA AIOMUHHMS W THIPOKCHIA IMHKA; PEIICHHE AKCICPHUMEHTAIBHBIX 3a7ad IO TeME

«Baxneime MeTalibl M UX COCTUHCHUS

4.1

XuMHS ¥ OKpYXKaroIas cpeaa

Hosble matepuanbl u TexHoJoruu. BellectBa M maTepuasnbl B MOBCEIHEBHOM JKU3HHU YEJIOBEKA.
Xumust ¥ 370poBbe. be3omacHoe HCIoIb30BaHNE BEIIECTB U XMMUYCCKHUX peakiuii B ObiTy. [lepBas

TMOMOIIb NP XUMHUYCCKUX OXKOIr'aX U OTPABJICHUAX

4.2

OCHOBBI 9KOJIOTMYECKON IPaMOTHOCTH. XUMHUYECKO€E 3arpsizHeHre okpy:xaroiei cpeasl ITIK. Pons
XMMHH B PELICHUH 3KOJOTHYecKuX mpobmem. [IpupomHble MCTOYHMKH YIIEBOIOPOAOB (Yroib,

MPUPOIHBIN Ta3, HeTh), MPOAYKTHI X NEPepabOTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH

43

XUMHYECKUH OKCIEPUMEHT: H3ydeHHe O0OpasloB MaTepualaoB (CTEKIO, CIUIaBBl METAJIOB,

MOJMMCPHBIC MaTepI/IaJ'IbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

IIpoBepsiemble TpeGOBaHMsI K MPeAMETHBIM pe3yJibTaTaM 0230B0r0 YPOBHS 0CBOCHHS
Kon nposepsiemoro

OCHOBHOIi 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 001Iero 00pa3oBaHus HA OCHOBE
TpeOOBaHUsA

@1rOoC

1 [IpencraBnenue:

0 TI03HAaBAaeMOCTH SIBIICHHH INPHUPOJbI, MOHMMaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB
. XMMHUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHHWS, KOMIIOHEHTa OOIIeH
KyJIBTYpbl ¥ IPAKTHYECKOW JIESTEIFHOCTH YEJIOBEKA B YCIOBHAX COBPEMEHHOIO OOLIECTBA;

TIOHUMAaHUE MECTAa XUMUH CPEIU APYTUX €CTECTBECHHBIX HAYK

O Hay4YHbIX MCTOJAAX IO3HAHHSA, B TOM HYHUCJIC ISKCHCPHUMCHTAJIBHBIX U TCOPCTHUCCKUX
1.2 METOAax HUCCIIEAOBaHNA BEHICCTB U U3YUYCHUA XUMHUYCCKUX peaxunﬁ; YMEHUE HCII0JIB30BaTh

MOACIN I 00BsACHEHHUS CTpPOCHUA aTOMOB U MOJICKYJI

o cdepax mpodeccHOHATbHON [ESITENbHOCTH, CBSI3aHHBIX C XUMHEH M COBPEMEHHBIMH
TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha IOCTW)KEHHAX XHMHYECKOW HayKH, YTO MO3BOJIUT
1.3 00yJaromuMcsl pacCMaTpPUBaTh XUMHUIO Kak cdepy cBoeil Oymymiei mpodeccrnoHaIbHOM
JEATEIbHOCTH W CIENaTh OCO3HAHHBIN BBIOOP XMMHMH KaK HPO(MIFHOTO IpPEAMETa IpH

Iepexo/ie Ha ypPOBEHb CPEIHETO OOIIETO 00pa30BaHUs

BJ'Ia}:[eHI/Ie CUCTEMOM XHWMHUYECKHX 3HAHUM U YMCHUEC TNPUMEHATH CUCTEMY XUMHYCCKUX

3HAHUH, KOTOpask BKJIIOYACT:

Ba)KHEHIIME XUMUYECKUE MOHATHUA: XUMUYECKUH HJIEMEHT, aTOM, MOJEKYJa, BELIECTBO,
IIPOCTOE U CJIOKHOE BEIECTBO, OAHOPOJHAS U HEOJHOPOJHAS CMECh, OTHOCUTEIIbHBIE
aTOMHass W MOJIEKYJIIpHAas MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHas Macca,
MOJISIPHBIH O00BEM, OKCHA, KHCIIOTA, OCHOBaHHUE, COJb (CPeAHss), XHUMHUYECKas peakuus,
pEeaKIMMu COEeTUHEHHUS, PEAKLUH pA3JIOKECHHS, PEaKLUUH 3aMeIleHHs, peaknuu oOMeHa,
TEIIoBOH 3 deKT peakunu, 3K30- U HAOTEPMHUUECKHE PEaKIMU, PacTBOP, MaccoBas O
XUMHUYECKOTO 3JI€MEHTa B COEAMHEHWM, MaccoBas JAOJII M MPOLEHTHAs KOHIEHTpalus
1 BEIIIeCTBAa B PacTBOpPE, SAPO aTOMA, AINEKTPOHHBIH CII0i aTOMa, aTOMHAasi OpOUTaNb, PaInyc
' aToMa, BaJICHTHOCTb, CTENEHb OKHCIECHUS, XUMUYECKask CBA3b, 3IEKTPOOTPHIATEIBHOCTD,
MOJISIpHAsT M HEMOJSIpHAs KOBAJICHTHAs CBsI3b, HOHHAs CBA3b, MeETaJUIM4ecKas CBS3b,
KpHUCTaJuIMuecKkas peméTka (aroMHas, HOHHas, METaJUIMYecKas, MOJIEKYJSIpHas), HWOH,
KAaTUOH, aHHMOH, IEKTPOIUT U HEINEKTPOIUT, DIEKTPOIUTHUECKAs] AUCCOLUALNS, PEAKIIUI
HOHHOTO OOMEHa, OKHCIHMTEJIbHO-BOCCTAHOBHTENIFHBIE — PEAKIHMH, OKUCIUTENb |
BOCCTAHOBHTEJNIb, OKHMCICHHE U BOCCTAaHOBJIEHHUE, 3JEKTPOIM3, XUMHUECKOE pPaBHOBECHE,
oOpaTuMble U HEOOpaTUMBIE PEaKIInU, CKOPOCTh XUMHUUIECKOH peaknun, katanusarop, [TJK,

KOPPO3HSI METAJUIOB, CIUIABHI

5 OCHOBOIIOJIAral0IIME 3aKOHbI XMMHHU: 3aKOH COXPaHEHHUS MacCChl, MEPUOJUUYECKUH 3aKOH
J.W. MenzeneeBa, 3aK0H IMIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo
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2.3 TEOPUHU XUMHUU: aTOMHO-MOJIEKYJISIpHAsI TEOPHsI, TEOPHS JIEKTPOIUTUUECKON JUCCOIAIIUN
3 Bnagenue ocHOBaMH XMMHUECKON TPaMOTHOCTH, BKITIOUYAIOLIEH:
YMCHHE TIPaBHJIBHO WCIIOJF30BAaTh W3yUEHHBIC BEIIECTBA M MAaTepHaibl (B TOM YHCIE
MUHEpAJIBHBIC YIOOPEHHs, METaUIbl W CIUIABBI, MPOJAYKTHI MEPEepadOTKUA MPUPOTHBIX
31 HCTOYHUKOB YTJIEBOIOPOIOB (YIJIsA, IPUPOTHOTO Ta3a, HeTH) B OBITY, CEIBCKOM XO03SHCTBE,
' Ha TPOWM3BOJCTBE M MOHMMAHHE 3HAYCHHS JKUPOB, OCJKOB, YIJIEBOJOB JJIs OpraHU3Ma
YeJIOBEKa; YMEHHE TMPOTHO3UPOBATH BIIMSHUE BEIIECTB M XHUMHUYECKUX MPOLECCOB Ha
OpraHu3M YeJIOBeKa U OKPY’KAIOIIYI0 MPUPOIHYIO Cpeay
3.2 YMEHHE HHTETPHPOBATH XUMUIECKHE 3HAHUS CO 3HAHUAMU JIPYTHX YICOHBIX MPEIMETOB
13 HAJIMYKE OIBITA PAOOTHI C Pa3IMYHBIMU UCTOYHUKAMHU MHGOPMAIIMU 110 XUMHUU (HAy4YHAs U
' Hay4HO-TIOMYJISipHAsl TUTepaTypa, CIIOBapH, CIPAaBOYHUKH, UHTEPHET-PECYPCHI)
yMeHHE OOBEKTHBHO OICHWBATh HH(MOPMAIMIO O BEIISCTBAX, WX IMPEBPAIICHUAX W
3.4 MPAaKTUIeCKOM TIPUMCHEHHH H YyMEHHE WCIIONB30BaTh €€ M pelieHus ydeOHo-
MO3HABATEIbHBIX 3a/1a4
Brnagenne ocHOBaMM MOHATHMHOIO anmapaTta M CHMBOJHYECKOIO SI3bIKA XUMHM JUIS
4 cocTaBlIeHUS (POpPMYN HEOPTaHWYECKHX BEIIECTB, YPAaBHEHUH XHMHUYECKHX PEAKIHM;
ocHOBamu xuMuieckoit HomeHkIatypsl ([UPAC u TpuBHanbsHOI)
YMeHue 00BSCHATh CBA3b MOJOXKCHHUS 3JeMeHTa B [Iepruoguueckoi CHCTEME ¢ YUCIIOBBIMU
s XapaKTePUCTUKAMU CTPOCHUS aTOMOB XUMHUECKHX 3JIEMEHTOB (COCTaB U 3apsij sjipa, ooiee
YHUCIIO 3JIEKTPOHOB), pacIlpelielIeHueM d3JIEKTPOHOB MO JYHEPreTHUYECKHM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPUOJIOB, KATUS U KAJIbIIHS
[IpencraBnenne 0 MEPHOAMICCKON 3aBICHMOCTH CBOMCTB XUMHUYECKUX AIIEMEHTOB (pammyc
6 aToMa, JJIEKTPOOTPHIATENFHOCTh), MPOCTBIX M CJIOXHBIX BEIIECTB OT IOJOKECHUSI
aneMeHTOB B Ilepuoandeckoit cucrteme (B MaJIbIX MEpHOJaX M TJIABHBIX MOATPYIIAx) U
3JIEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHne K1acCuQpUIrpoBaTh:
7.1 XUMHUYECKHUE DJIEMEHTBI
7.2 HEOpraHUYEeCKHEe BELIECTBA
73 XUMHUYECKHE PEaKIUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTENIEHb OKUCIICHUSI XUMHUYECKUX dJIEMEHTOB, 3apsil NOHA
8.2 BHJI XUMHUYECKOH CBSI3U U THUIl KPUCTAIIMUECKON CTPYKTYPHI B COEAMHEHUSAX
8.3 XapakTep Cpebl B BOAHBIX PacCTBOpaxX BEMECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTENb U BOCCTAHOBUTETb
9 YMeHue xapakTepru3oBaTh (HU3NUECKre U XUMUIECKUE CBOMCTBA:
91 MPOCTHIX BEHIECTB (KUCIOPOM, O30H, BOJIOPOJ, Tpadut, aiMa3, KpeMHHUH, a3oT, docdop,
' cepa, XJI0p, HaTPHiA, Kalluii, MarHU#, KaJblIU{, aTFOMHHUHN, XKEIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJE MX BOJHBIX PacTBOPOB (BOJA, aMMHAK, XJIOPOBOIOPOI,
9.2 CEpPOBOIOPOJI, OKCUABI M TUAPOKCU I MeTauioB [-I1A rpynm, amomunus, meau (II), nuHka,

xemnesa (II u III), okcuaer yraepona (I u 1V), xkpemuuns (IV), asora u docdopa (III u V),
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cepet (IV m VI), cepuucras, cepHas, a30THCTasi, a30THasA, ¢ochopHas, yroiabHAs,

KpEMHHCBAs KHUCJIOTa U UX COJ'II/I)

TIPOrHO3UPOBATh U XapaKTEPU30BaATH CBOICTBa BEIECTB B 3aBUCHMOCTH OT MX COCTaBa U

9.3 CTPOEHHS, IPUMEHEHNE BEIIECTB B 3aBUCHMOCTH OT UX CBOWCTB, BO3MO)KHOCTD NPOTEKAHUS
XMMHUYECKHX MPEBPAICHUH B PA3IMYHBIX YCIOBUAX
10 YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHbBIE YPAaBHEHUS PEAaKLUii, B TOM YHCIIE:
10.1 peaxImii HOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN
103 WITIOCTPUPYOIIUX XMMHUYECKHE CBONHCTBA M3YYEHHBIX KJIACCOB (IPYIT) HEOPTaHMYECKUX
' BEIIECTB
10.4 MIOJITBEPKNAIOIINX TeHETHUECKYI0 B3aUMOCBSI3b MKy HUMU
11 YMeHne BRIYHCIATH (IPOBOAUTE PAcUETHI):
11 OTHOCHUTENIBHYI0O MOJIEKYJISpHYI0O U MOJIIPHYIO MacChl BEIECTB, MAacCCOBYIO JOJIO
. XHUMHYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JI0JIIO BELIECTBA B pacTBOPE,
11.3 KOJINYECTBO BEIIECTBA M €r0 MacCy, 00bEeM I'a30B
114 110 YPaBHEHUSAM XMMHUYCCKHX PEAKIMH M HaXOIWTh KOJINYECTBO BEIIECTBA, 00BEM M Maccy
. pEareHTOB WM NPOJYKTOB PEaKInu
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMHM METOJJaMH HAy4HOTO TO3HaHWsA (HaONIOJEHUE, HM3MEpeHHe, HKCIICPUMEHT,
12.1 MOJENIMPOBAaHNWE) TP M3YYEHWHM BEIIECTB M XUMHYECKHX SBJICHUH; yMEHHE
chopMyIMpOBaTh NPOOJIEMY U TPEIUIOKHUTH ITyTH €€ pelleHUs
122 Oe3omacHoi paboThl ¢ XMMHYECKUMH BELIECTBAMH, XMMUYECKON NOCYA0H U 1a00paTOpPHBIM
’ 00opynoBaHHEM
npaBuiiaMy O€30MacHOro OOpalleHus] ¢ BELIeCTBAMH, HCIOJIb3YEMBIMH B ITOBCEJIHEBHOI
123 KHU3HY, IPaBUIIAMH TTOBEICHUS B LIEJIAX COEpEKEHUS 310POBhS M OKpY’Karomel MpUpOIHOI
. Cpensl; MOHUMaHUe Bpea (OMacHOCTH) BO3/IEHCTBHA Ha JKUBBIE OPTaHU3MBI OMPEAEIEHHBIX
BEIIIECTB, CIOCOO0B YMEHBIIICHUS U MIPEIOTBPALICHHUI UX BPETHOTO BO3IEHCTBHSA
3 Hannume mnpakTHYecknX HaBBIKOB IUIAHWPOBAHMS M OCYIIECTBICHMS —CIEIYIOIINX
XUMHUYECKHX SKCIEPUMEHTOB!
M3yYeHHE W ONHcaHWe (PU3NIECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHE C (PH3WYECKHMH U
13.1 XAMHWYECKHMH SBJICHUSMH; OTIBITHI, MILTIOCTPHUPYIOIIHE MPU3HAKN TPOTEKAHUSI XUMUIECKUX
peakuui
13.2 n3ydeHne croco0oB pa3aeneHus cMeceit
MOJyYeHHE KHUCJIOPOJa U U3yueHHE €ro CBOMCTB; MOIy4YEHUE BOJIOPOJA M HM3Y4YEHUE €ro
133 CBOICTB; MOJIy4Y€HHE YTJIEKUCIIOTO ra3a U M3y4YEHUE €ro CBOMICTB; MOIy4YE€HHE aMMHaKa U
U3y4EHHE €ro CBOICTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM J10JIEN pacTBOPEHHOTO BEILECTBA
135 NIPUMEHEHNE MHAMKATOPOB (JIaKMyca, METWIOpaHXka U (GeHoN(TaIeHHa) Ul ONpeIeIeHHs

XapaKTepa Cpeabl B paCTBOpax KUCJIOT U IIIGJIO‘-ICﬁ
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13.6

HUCCIICAOBAHUEC W OIIMCaHUuC CBOICTB HCOPraHMYCCKUX BEHICCTB Pa3JIMYHBIX KIIACCOB;
H3y4YCHUC B3aUMOJICHCTBUS KHUCIIOT C METa/UlaMH1, OKCUAaMH METAJJIOB, paCTBOPHUMBIMHU U
HCPACTBOPUMBIMU OCHOBAHHUAMHU, COJIIMHU; TIOJYYECHUE HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OAHOTO METalyla APYIrUM U3 pacTBOpa COJIM; HCCICAOBAHUC aM(l)OTeprIX

CBOMCTB TUAPOKCUIOB aJIIOMHUHUSA U ITUHKA

13.7

13.8

14

peleHre 3KCIepUMEHTANBHBIX 3a7ad 1Mo TeMaM: «OCHOBHBIE KIIAcChl HEOPTaHMYECKIX
COCIUHEHUI»; «DNEeKTPOIUTHICCKasT IUCcCONMAIisay; «BakHeHmne HeMeTalisl W WX

COCOUHCHUA, «Baxuelmme MeTalIbl U UX COCOUHCHU

XUMHUYECKHE YKCICPUMEHTBI, WILTIOCTPUPYIOIIUE MPU3HAKU MPOTCKAHUS PEaKIUi HOHHOTO
00MeHa; KaueCTBEHHBIC PEAKIIUU HA MPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX MOHBI: XJIOPHI-
, bpoMun-, mogun-, cynbdar-, pochar-, kapOOHAT-, CHIMKAT-aHHOHBI, THIPOKCHUI-HOHBI,
KaTHOHBI aMMOHWSI, MarHus, KaJbIHs, ATFOMUHI, XKene3a (2+) u xkene3a (3+), menu (2+),

IIWMHKa

YMeHnue:

14.1

14.2

MIPEACTABIITE PE3YJIBTATHI HKCIIEPUMEHTa B ()OPME BBIBOJOB, J0Ka3aTENbCTB, I'Pa(YUKOB H
TaOJIHIl ¥ BBISABIIATH SMIINPUIECKUE 3aKOHOMEPHOCTH

YCTaHaBJIMBATh CBS3M MEXAY pealbHO HAOMI0JaeMbIMH XHMUUYECKHMH SIBJICHUSMU |
IpoleccaMy, MPOUCXOAAIIMMHM B MakKpo- M MHKPOMHpPE, OOBACHATH NPHYUHBI

MHOT000pa3us BEIIeCTB
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IHNEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsiemMblii 31eMEeHT COJEPKAHUSA

1 HepBOHa‘-IaJ'H)HLIe XUMHYCCKHUEC ITIOHATUSA

1.1 UYuctsie BemecTBa U cMecH. CIioco0b! pa3zfeneHus cMmecei

12 ATOoMBI U MOJICKYJIbI. Xumuueckue 3eMeHThl. CHMBOJIBI XMMUYECKHX JJIEMEHTOB. Hpocn,le n
CJIOKHBIC BCIICCTBA.

1.3 | Xummdeckas Gopmyrna. BageHTHOCT aTOMOB XUMHYIECKUX 3JIEMEHTOB. CTEIICHb OKHUCIICHHS

3aKOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHocHTEIbHasg aromMHass Macca. OTHOCHTEIbHasS

b4 MOJIEKyJIIpHas Macca. MaccoBasi 101l XUMHUYECKOT0 3JIEMEHTa B COeINHEHUN

s KomnuectBo BemectBa. Moms. MomsapHas wMacca. MomsipHelid 00bEM  Ta30B. BzanMocBs3b
. KOJIM4YECTBA, MacChl M YHCIa CTPYKTYPHBIX €IUHHI] BEIIECTBA

16 dusznyeckrue U XMMHUYECKHE SBICHUS. XHUMHUYECKas peakius U e€ NpHU3HAKU. 3aKOH COXpaHEHUS
' MAaccChl BeIECTB. XUMHYECKHE yPaBHEHUS

) [lepnoguueckuii 3akoH u Ilepumoguueckas cuctema xumuueckux siemeHTtoB .M. Menneneesa.

CTpOCHI/IC aTOMOB

Ilepuoguueckuii 3axoH. Ilepuomuueckass cucrema xumudeckux sinemeHTos [I.M. Menneneesa.
2.1 | Ilepnogst u rpynmel. PU3MUYECKUH CMBICT TOPSAAKOBOIO HOMEpa, HOMEPOB IIEpHOJA M TPYIIIBI

QJICMCHTA

Crpoenune aromoB. CocTaB aTOMHBIX siaep. M30Tonbl. DnekTpoHbl. CTpOeHHE 3IEeKTPOHHBIX 000JI0YeK
2.2 .
aToMOB MepBbIxX 20 xumMuyeckux 31eMeHToB Ilepruonuueckoii cucrems! .M. Menneneesa

3aKOHOM€pHOCTI/I B M3MCHCHHHM CBOMCTB XMMHYCCKHX JJICMCHTOB TIEPBBIX Tpex Nnepuoa0B, Kajlusi,
73 KaJIbIIUsA (paz[I/cha ATOMOB, JJICKTPOOTPHUHATCIBHOCTH, METAJUIMICCKUX U HEMCTAIUIMICCKUX CBOﬁCTB)
n Hux COGI[I/IHCHI/Iﬁ B COOTBETCTBHH C IIOJJOXCHHEM 3J3JICMCHTOB B HCpHO,I[PI‘«IeCKOfI CUCTEME H

CTPOCHUECM UX aTOMOB

3 CtpoeHue BeliecTBa

3] Xumudeckas cBsI3b. KoBalleHTHas (HOJ'IFIpHa?[ u HeHOJ’IHpHaﬂ) CBA3b. SHGK’I‘pOOTpI/ILIaTCJ'IBHOCTB
XAMHUYECKHUX 3JIeMeHTOB. MoHHas cBs3b. MeTalummaeckas CBSI3b

32 Tumbl KpUCTAJUIMYECKUX pEemETOK (aToOMHAs, HWOHHASA, METaJUTMYecKas), 3aBHCHUMOCTH CBOICTB
BEIIECTBA OT TUIA KPUCTATUINYECKOHN PEMETKY U BHJIa XUMHUECKON CBSI3U

Baxwneiiime npencraBuTeN HeopraHu4ueckux BemecTB. Hemeramnsl U ux coenuHenus. MeTtaiuisl u

UX COCIUHEHUS

Knaccudukanms u HOMEHKJIATypa HEOPraHMYECKHMX COEIMHEHHMH: OKCHIoB (coseoOpasyromue:

il OCHOBHBIE, KHCJIOTHBIE, aM()OTEPHBIE) U HECOJICO0pa3yIOIINe; OCHOBAHUH (IEI0YN M HEPAaCTBOPHMBIE
OCHOBaHMA);  KHCJIOT  (KHCIOpOJACOZAEpKame W OECKHCIOpOJHbIE,  OIHOOCHOBHBIE U

MHOTOOCHOBHEIC); COJICH (CPETHUX U KUCIBIX )

42 dusnyeckre 1 XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB-HEMETAIUIOB: BOJOPO/IA, XJIOpa, KUCIOPO/a,
cepwl, a30Ta, hocdopa, yriaepoaa, KpeMHUSI
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DOu3nyecKne 1 XUMHIECKHE CBOMCTBA IIPOCTBIX BEHICCTB-MCTAJJIOB: JINTUA, HATPUA, KaJIUA, MAarouid U

+3 KaJbIMA, aTIOMUHUS, Jkeje3a. DIEKTPOXUMUIECKUI psJ] HAPSKEeHUI METalIoB
a4 Om3nyeckne W XMMHYECKHE CBOWCTBA BOIOPOAHBIX COSAMHEHHH HEMETaJUIOB: XJIOPOBOIOPOAA,
’ CepoBOJOPOIa, aMMHAKa
4s Odu3nyeckue W XMMHUYECKHE CBOMcTBa okcuaoB HemeramwioB: cepsl (IV, VI), azora(ll, IV, V),
' docoopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [loaydeHne okcuI0B HEMETAIIOB
46 Xummdeckue CcBOHCTBa OkcunoB: MeTamioB [A-IITA rpynm, nwaka, menu(Il) m sxemesa(Il, IID).
’ [omyuyeHne OKCHIOB METAJIOB
47 XuMHYeCKHEe CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX THAPOKCHIOB (Ha IIpUMEpe THIPOKCHIOB
' ATIOMHHUSL, JKene3a, HuHKa). [lonyueHne ocHOBaHUIA M aM(OTEPHBIX THAPOKCUI0B
OO0mue XUMIYECKHE CBOMCTBa KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOM, CEPHUCTOM, CEPHO,
4.8  a3zoTHOH, PpochopHON, KPEMHHEBOH, yronbHOW. Oco0BIe XUMIUYECKIE CBOUCTBA KOHIICHTPHUPOBAHHOM
CepHOH M a30THOH KucioT. [lonyueHue kuciaor
4.9 | OOuue xMMUYECKHE CBOMCTBA CpeAHUX coieil. [lomydyenue coseit
410 [Momyuenne, coOupaHue, paclo3HaBaHWE BOJAOPOIA, KUCIOPOAa, aMMHaKa, YTJICKHCIOro Ta3a B
' naboparopun
A1l [omyueHne aMMuaka, CEpHOM U a30THOH KHCIOT B MPOMBIIUICHHOCTH. OOIKe CIrocoObl MOTydeHHS
' METaJUIOB
4.12 | T'enetnyeckas CBA3b MEXIY KJacCaMH HEOPTaHUUECKUX COCIUHEHUH
5 XUMHYECKUE PEAKLITI
Krnaccudukanms XUMHUYECKMX pEaklMid 110 pa3IMuHbIM MpPU3HAKaM: [0 YHCIYy W COCTaBYy
5.1  yyacTBYIOUIMX B PEaKkIMH BEIECTB, N0 TEIUIOBOMY 3((EKTy, M0 U3MEHEHUIO CTENECHEH OKUCIeHUS
XUMHUYECKHX JIEMEHTOB
5H TemoBoit 3QPEeKT XUMUIECKOH peaKkiy, TEPMOXUMHUUECKUE YPAaBHEHUS. JK30- H SHIOTCPMUICCKUE
’ peaximn. TepMOXHUMUYECKUE YPABHEHHS
53 OKHCIHUTENEHOBOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BOCCTaHOBHUTENH. IIporeccr! oKucIeHus
’ W BOCCTaHOBJICHHUSI. DJIEKTPOHHBIN OalaHC OKHUCIIUTEIbHOBOCCTAHOBHUTENILHOM peaKiu
54 Teopus >MEKTPOTUTHUYECKON TUCCOIMANWU. KaTHOHBI, aHUOHBL. DIEKTPOJIUTHl W HEIICKTPOIHTHL.
’ CunbHBIC U ca0bie AMeKTPOIUThl. CTeleHb TUCCOIHAIIAI
5 Peakium noHHOrO oOMeHa. YCIOBHA MPOTEKaHHS peaKkUuil HMOHHOTO OOMEeHa, IOJHBIE W
. COKpAIIEHHBIE HOHHBIE YPAaBHEHUSI PEAKLIUi
6 XuMHS ¥ OKpYyKarolast cpea
BemectBa 1 MaTepualbl B IOBCEAHEBHOM KU3HU 4elOBeKa. be3omacHoe UCIONb30BaHHE BEILECTB U
6.1 | XuMuYecKuX peakuuii B yaboparopuu U ObiTy. IlepBas momoInb NPH XMMHYECKHX OXKOTax M
OTpaBIICHUSIX
XUMIYECKOe 3arpsi3HEHNE OKpPY KaloIIel cpeasl (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE TOYBHI, BO3AyXa U
62 BOIOEMOB), CIOCOOBI €ro mpenoTBpamieHus llpenenbHas nomycTHMas KOHIICHTPALUS BENIECTB
’ (ITOK). Ponp xuMHMM B pemIEHHH HKOJOTHYECKHX MpoOieM. YcuieHHe MapHUKOBOTO 3¢ddekra,
pa3pyIIeHHe 030HOBOTO CIIOS
6.3 | Ilpumenenme cepbl, a3ora, ¢ocdopa, yriepoaa, KpeMHUs U WX COCAWHCHHHA B OBITY, MCIHMIUHE,
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MIPOMBIINICHHOCTH W CEIbCKOM XO3ficTBe. [IprMeHeHWe MeTaluloB M CIUIAaBOB (CTalb, UyTYH,
JIOpAIIOMUHUMA, OpoH3a) B OBITY W NPOMBIIUIEHHOCTH WX coenuHeHuid. [loHsATHE O KOppo3uu

MCTaJIIIOB, OCHOBHBIC CITIOCOOBI 3allIUTBI UX OT KOPPO3UU

[IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB (YTOIb, IPUPOIHBIH a3, He(Th), MPOAYKTH UX MepepadoTKA

6.4 (6eH3uH), X POIH B OBITY U MPOMBIIIIEHHOCTH
[lepBoHauanbHbBIE MOHATHS 00 OPraHUYECKHUX BELIECTBAX KaK O COEMUHEHHSX yriepoaa (MeTaH, 3TaH,

6.5 | oTWIEH, aleTHIEH, 3TaHOJ], INIMIEPUH, YKCyCHas Kucinora). [loHATHE O OMOJOTHYECKH BasKHBIX
BEIIIECTBAX: J)KUpax, Oellkax, yriaeBoax — ¥ UX POJIH B )KU3HH YeIOBeKa

7 Pacuérsr:

7.1 | mo dopmynam XMMHYECKHX COEANHEHUH

7.2 | Macchl (MaccoBOM) JOJH pacTBOPEHHOT'O BELIECTBA B PACTBOPE

7.3 | 10 XMMHYECKHM YPaBHEHUSIM
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

I'.E. Pynsutuca, ®@.I'. ®enpamana H.H. I'apa - Xumus 8 kinacce: ydeOHUK 1s
o01meo0pa3oBaT. opranu3anuii: 6a30BbIl YPOBEHb.

I'.E. Pynsutuca, ®@.I'. ®enpamana H.H. I'apa - Xumus 8 kinacc: ydeOHHK 15
o01meo0pa3oBaT. opranu3anuii: 6a30BbIld yPOBEHb.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. 8-9 knaccel. ba3oBbwIil ypoBeHb. MeToIMYECKHE PEKOMEHIAIMN K YYeOHUKaM
INabpuensina O.C., OctpoymoBa U.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/9/
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KPUTEPUHU OLIEHUBAHMUA

KpHTepI/II/I OLCHMBAHUSI KOHTPOJIBbHBIX paﬁoT

Orenka «5» cTaBUTCS 32 pabOTY, BHITIOJHEHHYIO MTOJTHOCTHIO 0€3 OmmnOoK
U HEJOYETOB.

Onenka «4» craBUTCS 3a padOTy, BBINOJHEHHYIO MOJHOCTHIO, HO MPHU
HaJU4Yuu B Hel He OoJiee oHOM rpy0Ooi M oJIHOM HerpyOoi OmMUOKU M OJTHOTO
HesouETa, He Oojiee TPEX HETOUETOB.

Onenka «3» cTaBUTCS, €CIM YUYEHUK NMPABUIBHO BBIIIOJIHUI HE MeHee 2/3
BCEl paboOThl WM JONYCTWJ HE Oojiee OJHOM TpyOOW OMMOKM M JIBYX
HEJI0YETOB, HEe OoJiee OJHOM rpyOOl OMMOKK U OJHOW HErpyOoil OIIMOKHU, HE
Oosiee Tpex HerpyobIx OMMOOK, OJJHON HErpyOoil OIIMOKH M TpeX HEA0YETOB,
IIPY HaJIu4uu 4 - 5 HeO4YETOB.

OueHka «2» CTaBUTCS, €CIW YUCIO OMMOOK M HEIOYETOB IPEBBICHIIO
HOPMY JUISl OUEHKH 3 WJIM MPAaBUIIBHO BBIMIOJHEHO MeHee 2/3 Bcel paboThl.

KpnTepml OLCHUBAHUSA MPAKTUHYIECCKUX paﬁoT

OueHka «5» CTaBUTCS, €CIW yYallUiiCsl BBIIOJHIET padOTy B MOJHOM
o0beMe ¢ coOo/IeHneM HEOO0XOIUMOM MOCIeI0BAaTEILHOCTH TPOBEICHUS
ONBITOB W W3MEPEHUH; CaMOCTOSITEJIBHO M  PalMOHAJIBHO MOHTHPYET
HEo0XoAuMoe 00OpYyI0BaHUE; BCE OMBITHI MPOBOAMUT B YCIOBHUSIX M PEXKHUMAX,
o0OecreunBaOIIUX MOJIyYEHHE MpPaBWIbHBIX pPE3YyJbTaTOB U  BBIBOJOB;
coOmroaeT TpeboBaHMs MpaBMil OE30MACHOCTU TPYJa; B OTYETE MPAaBUIBLHO U
aKKypaTHO BBINIOJIHSET BCE€ 3aIUCH, TAOJMIbI, PUCYHKH, YEPTEKHU, rpauku,
BBIYKCIICHUS;, MPABWJILHO BBIMOJIHSAET aHAIN3 OTPEIIHOCTEN.

OueHka «4» CTaBUTCS, €CIIM BBIIIOJIHEHbI TPEOOBAHUS K OLIEHKE «5» , HO
OBLJIO TOMYILIEHO JIBa - TPU HenodeTa, He 0ojiee OJAHOM HEerpyool OmMOKH U
OJHOTO HEeNouETa.

Onenka «3» cTaBUTCA, eciau padoTa BBHIIOJHEHA HE MOJHOCTHIO, HO
00BbEM BBINIOJHEHHOW YacTH TaKOB, II03BOJSIET TMOJYYUTh MpPaBUIIbHBIC
pe3yNbTaThl U BBIBOJBL: €CJIM B XOJE MPOBEICHUS OMbITa U U3MEPEHUN ObuIN
JOIYIIEHbI OIIMOKH.

OreHka «2» CTaBUTCSA, €CJIM paboTa BHITIOJHEHA HE TIOJHOCTHIO M 00BhEM
BBITIOJIHEHHON 4YacTu pabOThl HE TMO3BOJISIET CHAENATh MPABUILHBIX BBIBOJOB:
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€CJIIM  OIIBbITbI, MH3MCPCHHUA, BbIYHMCICHU, Ha6JII-0I[CHI/I}I IMPOU3BOAUIINCH
HCIIPAaBUJIBHO.

KpuTtepun onieHMBaHUA pacuyeTHOM 3a/1a4H.

«5»: TIOJTy4eH BEPHBIA OTBET B OOINEM BHJIC W MPABUILHBIN YHCICHHBIN
OTBET C yKa3aHUWEM €ro pa3MEpHOCTH, MPU HAJIUYUHU MCXOJHBIX YPAaBHEHUU B
«obmiem» BuJe — B «OyKBEHHBIX» OOO3HAYEHUSX; OTCYTCTBYET UHCICHHBIM
OTBET, WU apudmeTHdeckas OImUOKa MPU €ro MOJYyYEeHUU, WIM HEBEpHas
3alUCh PA3MEPHOCTH NOJYYEHHON BETNYUHBI

«4»: 3amavya penieHa mo ACUCTBUsAM, Oe3 moiiydeHus: oOiiel (Gopmyibl
BbIuKCIsieMoi BennuuHbl 3anucanbl BCE HeoOXxoauMble ypaBHEHUS B 00IIeM
BHJIC U U3 HUX MOYXHO TOJIYYUTh MPABUIbHBINA OTBET (YUCHUK HE YCIIEN PEIIUTh
3a/1a4y JI0 KOHIA UJIM HE CIIPABUJICS C MAaTEMAaTUUYECKUMHU TPYAHOCTSIMU)

«3»: 3amucaHbl OTJEIbHBIC YPAaBHEHUS B 00I1IeM BUJIe, HEOOXOUMBIC IS
pelIeHUs 3a0a4u

«2»: I'pyOble OIMOKY B UCXO/IHBIX YPaBHEHUSX.



