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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma 1mo XumMuu A1 o0ydarommxcst 8-9 KiraccoB cocraBiieHa Ha OCHOBe TpeboBaHuii k
pe3yJibTaTaM OCBOEHHUSI OCHOBHOHM 00Opa30BaTeNbHOM MpOrpaMMmbl OCHOBHOI'O 0011ero o0pa3zoBaHuS,
npezcTaBiIeHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaH/IapTe OCHOBHOTO OOIEro
o0Opa3oBaHusi, ¢ y4€TOM pacmnpefeNEéHHBIX IO KiaccaM IMpOBEpSEeMbIX TpeOOBaHUI K pe3ylbTaraM
OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs U HIIEMEHTOB
CoJlep’KaHusl, MPEACTABICHHBIX B YHHBEPCAIbHOM KOAU(pUKATOpPE MO XMMHH, a TaK)KE€ Ha OCHOBE
POTPaMMbl BOCIUTAHUS 00yYarOIIUXCS MIPH TOJIyYEHHH OCHOBHOTO O0IEro 00pa3oBaHus U ¢ YUETOM
Konuenmuu mnpenogaBanusi ydeOHOro mpeamera «XUMHS» B 00pa3oBaTENbHBIX OpPraHU3AIUIX
Poccuiickoit ®Denepanun, peanu3ylOIMX OCHOBHBIE 00IIeo0pa3oBaTeNbHbIE MpOrpaMmbl  (YTB.
Pemennem Komnernn Munnpocsenienus Poccuu, mporokon ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «XUMUS»

Bxman ywyebHoro mpenmera «XuMmus» B JOCTH)KEHHE IIelied OCHOBHOrO 001iero o0Opa3oBaHUS
00YCJIOBJIEH BO MHOTOM 3HAQY€HHEM XHUMHUYECKON HAyKH B MO3HAHWU 3aKOHOB MPHUPOJIbI, B PA3BUTHH
MPOU3BOIUTENBHBIX CHII O0IIIECTBA U CO3AAHUH HOBOM 0a3bl MaTepHAIbHOM KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHMia CBOE BIMSHUE Ha BCe 00JIACTH
YeJIOBEYECKOr0 CYLIECTBOBAHHUS, 3a/lajla HOBOE BUJICHHE MHpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM KU3HU OOIIECTBA: 3HAHUE XUMHH CIIY’)KUT OCHOBOM st
(GopMHpOBAaHUS MHPOBO33PEHUS YEJIOBEKA, €ro IMpEACTaBICHUIl O MaTepuUalbHOM E€JUHCTBE MUDPA;
BO)XHYIO POJIb HTPAIOT (POpMUpYyEeMbIe XUMHUEH TPEACTABICHUS O B3aUMOITPEBPAIEHUSIX SHEPTHH U 00
9BOJIIOIIMM BEIIECTB B MPUPOJE; COBPEMEHHAsi XMMUS HaIlPaBJIeHa Ha pelleHue rI100anbHbIX MpodiieM
YCTOMUYMBOIO PAa3BUTHs YEJIOBEYECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MUILEBOW M JKOJIOTMYECKOU
0€3011acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHUss XUMHM B KH3HH OOIIECTBAa CYLIECTBEHHO MOBBICUIACH POJIb
XUMHYECKOro o0pa3oBaHus. B muiane connanuzanuy oHO SBISETCS OJHUM U3 YCIOBHM pOpMUpOBaHUS
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUSL.

CoBpeMEHHOMY YeJIOBEKY XMMHUYECKHE 3HAHMSI HEOOXOIUMBI JJIsi MpUOOpETeHUsI OOLIEKYIbTYPHOTO
YPOBHS, TO3BOJSIOLIETO YBEPEHHO TPYAUTHCA B COLMYME M OTBETCTBEHHO YYacTBOBAaTh B
MHOT000Opa3HOW »KM3HU OOIECTBa, JUIsl OCO3HAHHUS Ba)KHOCTH Pa3yMHOIO OTHOULIEHHMSI K CBOEMY
3/I0pOBBIO U 3JI0POBBIO JPYTUX, K OKPY)KaOIEeH IPUPOJIHON cpenie, Al TPaMOTHOTO MOBEJIEHUS IpU
MCIIOJIb30BAaHUU PA3JINYHBIX MATEPUATIOB M XUMUYECKHUX BELIECTB B IOBCEAHEBHON KU3HU.

XumHueckoe 00pa3oBaHUe B OCHOBHOM IIKOJI€ SIBJISIETCSI 6a30BbIM 110 OTHOIIEHUIO K cHCTEMe OOIIero
XUMHUYECKOro obpazoBanus. [10aToMy Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO pealu3yeT MpHUCYILne
o0ieMy XMMHUYECKOMY 00pa3oBaHUIO KJIIOYEBbIE IIEHHOCTH, KOTOpPBIE OTPa)KarOT IOCYAapCTBEHHBIE,
OO0IIeCTBEHHbIE U WHAMBUYaIbHbIE MOTPEOHOCTH. DTUM OIpeNeNsIeTcsl CYIHOCTh OOIIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS U PA3BUTHUS 00YYAIOLINXCS CPEICTBAMH YU€OHOT0 MpeaMeTa « XUMHUS».

N3ydyenne mpenmera: 1) cmnocoOCTBYeT peanu3alid BO3MOXKHOCTEH i CaMOPa3BUTHUA U
dbopMHUpOBaHUS KYIbTYPhI JIMYHOCTH, €€ 001mel 1 (yHKIIMOHATHFHOW TPaMOTHOCTH; 2) BHOCHUT BKJIaJI B
(dbopMUpOBaHUE MBIILIEHUS U TBOPUECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITEIILHOMN
yueOHOU

NESTENIbHOCTH, OSKCIEPUMEHTAIbHBIX M HCCIEJ0BAaTEIbCKUX YMEHUH, HEOOXOOUMBIX Kak B
MOBCETHEBHON J>KM3HU, TaK U B MPOQPECCHOHAIBHOU IEATEIHHOCTH, 3) 3HAKOMHUT CO CHEIU(PUKOI



HAyYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3TJIs[a HA €IUHCTBO MPUPOJIBI U YEIOBEKa,
SBJISIETCS. OTBETCTBEHHBIM 3TaroM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOW rPaMOTHOCTH MOJAPOCTKOB;
4) cmocoOcTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
IpUpPOJIE, K YeJIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOIMYECKOE 00pa30BaHKE MIKOIHHUKOB.

Ha3BanHble HanpaBieHHUs B O0OY4EHUH XUMHM O0OeCleunBaloTCs crenu(uKoi conepxaHus npeamera,
KOTOprfI ABJICTCA NCAArOrM4CCKr  aJallTUPOBAHHBIM OTPAXXCHUCM 0a3zoBoi HayKM XWMHHU Ha
OIPEEIEHHOM 3Talle €€ pa3BUTHU.

Kypc XuMuMm OCHOBHOW HIKOJBI OPHEHTUPOBAH HA OCBOCHHE OOYYaIOLIUMKCS OCHOB

HCOpFaHquCKOﬁ XUMHHU U HEKOTOPBIX MOHATUHA U CBCI[eHI/Iﬁ 00 OTACIBbHBIX 00BEKTaX OpFaHquCKOfI
XUMHUU.

CrpykTypa comepaHus npeamera copMUpoBaHa Ha OCHOBE CHCTEMHOTO MOAXO0/a K €r0 N3y4EHHIO.
CoJepkaHue CKIAABIBACTCS M3 CUCTEMBI MOHITUI O XMMHYECKOM JJIEMEHTE M BEILECTBE U CHCTEMBI
HOHSATHH O XUMHYECKOW peakuuu. OO 3TH CHCTEMbI CTPYKTYPHO OPTIaHU30BaHBI IO TMPHHIUITY
HOCIICIOBATEIbHOIO Pa3BUTHsl 3HAHMH HA OCHOBE TCOPETUYECKHX IPECTABICHUH Pa3HOTO YPOBHS:
aTOMHO-MOJICKYJIIPHOTO YYCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS, yPOBHs [leprnoauueckoro 3akoHa
JI. I. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMHH, YUCHHUS O CTPOCHHU aTOMa U XMMHYECKOH CBSI3H,
npeCTaBICHUN 00
ANEKTPOIIUTUYECKOIN TUCCOIMAIIMY BEUIECTB B pacTBOpax. TeopeTHueckue 3HAHUS pacCMaTPUBAIOTCS
Ha OCHOBE SMITUPUYCCKH TOJIYYCHHBIX M OCMBICICHHBIX (DAaKTOB, PA3BUBAIOTCS MOCIIEAOBATEIBHO OT
OJIHOTO YPOBHSI K IPYTOMY, BBITIOJHSS (QYHKIMH OOBSICHEHHS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS
¥ BO3MOXHOCTEH MPAKTUUECKOTO MIPUMEHEHUS U TIOJTyUYSHHS N3y4aeMbIX BEILECTB.

Takast opranu3zanus coaep)kaHusi Kypca CIocOOCTBYET MPEACTaBICHUI0 XMMHUYECKONW COCTaBIISIOIIEH
HAayyHOW KapTUHbI MHpa B JIOTHKE €€ CHCTeMHON mnpuponsl. TeM cambpiM oOecrnieunBaercs
BO3MOXHOCTh (POpMHUpPOBaHMS y OOYYaIOIIMXCSl LIEHHOCTHOI'O OTHOILIEHHS K HAy4YHOMY 3HAHHUIO U
METOJIaM T03HaHMsI B HayKe. BakHO Takyke 3aMETUTh, UYTO OCBOEHHUE COACPKAHMSI Kypca IIPOUCXOANT €
NpUBJICYEHUEM 3HAHMM W3 paHee H3y4yeHHBIX KypcoB: «Oxpyxaromuii mup», «buonorus. 5—7
Kiacce» U «Dusuka. 7 Kiace.

HEJIN U3YYEHHUSA YYEBHOI'O ITPEJIMETA «XUMUSA»

K mnampaBieHuio NepBOCTENEHHONM 3HAYMMOCTH NpU pealu3aluyd 00pa3oBaTeNbHbIX (QyHKUUN
npeaMeTra «XUMUsS» TPAAUIMOHHO OTHOCAT ()OPMUPOBAHHME 3HAHWN OCHOB XMMMUECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSA, MPAKTUYECKOH IEATENIbHOCTH YelIOBEKa U KaK OJHOT0 M3
KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajgada MpeAMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAaHUM —BaKHEHIIUX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKHX MOJIOKEHHH,
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, sI3blka HayKu, 3HAaHUM O Hay4yHBIX METO/Iax
U3y4eHHs] BEIECTB M XMMHUYECKUX pEakIuif, a Takxke B (OPMHUPOBAHMU U DPA3BUTUU YMEHUH U
CIOCOOO0B JIEATENBHOCTH, CBS3AHHBIX C MNIAHUPOBAHUEM, HAOJIOIEHUEM U MTPOBEIEHUEM XUMHUECKOTO
JKCIEPUMEHTa, COONIOIEHUEM IpaBWil O€30MacHOro0 OOpalleHUsi C BEUIeCTBAMU B ITOBCEJIHEBHOM
JKU3HHU.

Hapsany ¢ 3TuMm nenu u3ydeHus npenMeTa B IMpOrpaMMe yYTOUHEHBI M CKOPPEKTHPOBAHBI C YUETOM
HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOIO obmiero obOpazoBanus. CerogHs B oOpa3zoBaHUM 0C000
3HAQUUMOHN TPHU3HAETCS HANPABICHHOCTh OOYYEHHWs Ha pa3BUTHE W CaMOPA3BUTHE JIMYHOCTH,
¢dopmupoBaHue e€ UHTEIIEKTa U 00mIel KyabTypbl. OOyueHHe YMEHUIO YUUTHCS U NMPOJOKATh CBOE
00pa3oBaHUE CaMOCTOSTEIBHO CTAHOBUTCS OJTHOM M3 BKHEHINX (PyHKINI yIeOHBIX TPEIMETOB.



B cBf3u ¢ 3TMM TpU U3yYEHHM MpeaMeTa B OCHOBHOHM INIKOJIE JOMHHHpPYIOLIEE 3HAYCHHE
nproOpenu Takue e, Kak:

— dbopMUpOBaHHE UHTEIUIEKTYyaJbHO pPa3BUTON JIMYHOCTH, TOTOBOMl K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CaAMOCTOSATEIHLHOMY MPHUHATHIO PEIICHUI, CIOCOOHON aganTHpOBaThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HaIpaBJIEHHOCTb OOYYEeHMsI Ha CHUCTEMAaTHYECKOE MPHUOOIIEHHE y4YalIuXCs K CaMOCTOSITENbHOM
MO3HABATEJILHON JESITeNbHOCTH, HAay4YHbIM METOJaM MO3HaHUS, (OPMHUPYIOIIUM MOTHBAIMIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecniedyeHre yciIoBui, CIOCOOCTBYIONINX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OIbITa pa3HOOOpa3HO
JeATEeIbHOCTH, IIO3HAHMS M CaMOIIO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JIEATEIbHOCTH;

— q)OpMI/IpOBaHI/IC YMeHI/Iﬁ 00BACHATDL U OLICHUBATH ABJICHUS OKPYKAKOIICTO MHUpA Ha OCHOBAHUU
3HAHHUH U OIIbITA, MOJYYCHHBIX ITPU U3YYCHUU XUMUU,

—  (QopMupoBaHue y O0OYYaIOMIUXCAd TYMAaHUCTUYECKUX OTHOIICHWM, TOHMMAaHUS IIEHHOCTHU
XUMHUYECKHUX 3HAHHUN TSI BBIPAOOTKH IKOJOTHYECKH IIeTIECO00PA3HOTO MTOBEICHUS B OBITY U TPYJOBOU
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 30POBbs U OKPYKAIOIIEH NPUPOJTHON CPEIBI;

— Ppa3BUTHE MOTHUBALMHU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIMTAaHUIO Ha
OCHOBE YCBOCHHSI OOIIEYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpodmiIs U
HAIPaBJIEHHOCTU JaJIbHEHIIIET0 00y4EeHHUS.

MECTO YYEBHOI'O TIPEJMETA «XUMHSA» B YYHEBHOM IIJIAHE

B cucreme O6H_ICFO 06pa30BaHI/I$[ «XHUMHUS» IIprU3HaHa 00s13aTeNbHBIM y‘Ie6HLIM npeaMEeToOM,
KOTOprI BXOIHUT B COCTaB HpeHMeTHOﬁ obmactu ((ECTCCTBGHHO'Hay‘IHBIe MpEaAMETBD.

Y4eOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeieHO 136 yueOHBIX 4acoB — MO 2 4. B HeZento B 8 u 9
KJIaccax COOTBETCTBEHHO.

COJEPKAHUE YYEBHOTI'O ITPEJIMETA

8 KJIACC

IlepBoHayabHBIE XMMHYEeCKHe TMOHATHS

[Ipenmer xumuu. Posb XxumMuu B KU3HU 4esioBeka. Tena u BemectBa. PU3MYECKUE CBOMCTBA
BEIECTB. ArperaTHoe COCTOsiHME BellecTB. [loHsATHE O MeroAax MO3HAHUSA B XUMHH. XHUMHS B
cucteme Hayk. Yuctele BemecTBa U cmecu. CriocoObl pa3ieieHust cMeceil.

ATOMEI 1 MOJICKYJIBI. Xumuyeckue 35eMeHTb. CHUMBOIBI XMMHYCCKUX DJIEMCHTOB. HpOCTBIC u
CJIOJKHBIC BEIICCTBA. ATOMHO-MOJ’ICKYJ'IHPHOC YUCHHUC.

XuMu4deckas (I)OpMyJIa. BaneHTHOCTh aTOMOB XMMHYECKHX D3JEMEHTOB. 3aKOH ITIOCTOSHCTBA COCTaBa
BemecTB. OtHOCHTENbHAS aTomMHas Macca. OTHOCHTENIbHAs MOJICKYJIsIpHad Macca. MaccoBas JOJIs
XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHN .

Ousnyeckue M XUMUYCCKUE SBJICHHS. XHMHYECKas PeakIus W e NMPU3HAKH. 3aKOH COXpaHCHUS
Macchl BEIIECTB. XUMHUYeckHe ypaBHeHHs. Kiiaccmpukanus XUMHUYECKUX peakinuid (COeAMHEHUS,
pa3noKeHusl, 3aMEIICHUs, OOMEHA).



XUMHUYECKUH OSKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TMOCYAOH, C TIpaBUJIaMU palbOThl B
nabopaTopun U TpuéMamMu oOpaIreHusi C J1abopaTOpHBIM OOOPYIOBAaHHUEM; M3YyUYCHHUE W OMHCAHHUE
¢u3nUecKuX CBOMCTB 00pPa3lOB HEOPraHWYECKHX BEIIECTB; HAOMIOJCHUE (PHU3MUECKUX (TUIaBJICHUE
BOCKa, TasHUE JIbJ]a, paCTUpAaHUE caxapa B CTYIKEe, KUICHHE W KOHJIEHCAIMS BOJbI) U XUMHUYECKUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHON MPOBOJOKH, B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBIICHUM,
HAOJIO/ICHUE U OINUCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJIEMCTBHE CEPHOM KHUCIOTBI C XJOpUAOM Oapus, pasnoxkeHue rujapokcuna meau(ll) mpu
HarpeBaHWH, B3auMMoOJIeHCTBHE kKese3a ¢ pactBopoM conu Meau(ll)); nydenue cnoco0oB pa3aeneHus
cMmecei (c MIOMOIIbIO MAarHura, ¢ubTpoBaHMeE, BbIIapUBaHUE,
TUCTHIUISIMS, XpoMmarorpadus), MPoBeIeHUE OYUCTKHU MOBAPEHHOM CONM; HAONIOJCHUE U ONHCAaHUE
Pe3yabTaTOB MPOBEICHHS ONBITA, UIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAcChl; CO3JIaHHE MOJEIeH
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kneiimue NnpeACcTABUTEHN HEOPraHu4ecKux BellecTB

Bosznyx — cmech ra3zoB. CocrtaB Bo3zayxa. Kucimopog — 531meMEHT U MPOCTOE BEUIECTBO.
Haxoxzaenue kuciaopona B Mpupojae, (PU3MYECKHE U XHMMHUYECKHUE CBONCTBA (pEeakIMU TOPEHHS).
Oxcunpl.  Ilpumenenne kucnopona. CrocoObl TONy4eHHsT KUCIOpona B JabopaTopud U
npoMbIUIeHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amioTponHas MoaupUKalus
KHUCIIOPO/JIa.

TernoBoil >3PPeKT XUMHUECKON peaKIfy, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- M DHJOTEPMUYECKHE
peakiuu. TommuBO: yroiab W MeTaH. 3arps3HEHHE BO3JyXa, YCHJCHHE IapHUKOBOTO 3(deKTa,
pa3pylIeHUE 030HOBOIO CIIOSI.

Bonopon — anemeHT u npoctoe BeuiectBo. HaxoxxaeHue Bopopoaa B Mpupoie, Gu3nyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oaydeHus. KucioTsl u comnu.

KonnyectBo BemectBa. Mosib. MonsipHass Macca. 3akoH ABorazipo. MossipHblii 00bEM Ta3oB.
Pacuérhl N0 XMMUYECKUM YPABHEHHUSIM.
®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacklleHHbIe M HEHACBIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BemiecTB B Boje.MaccoBasi J0Js BEIIECTBA B PacTBOpE. XUMHUYECKHUE
cBoiicTBa BoJbl. OcHOBaHuA. Poib pacTBOPOB B MPUPOJE U B KU3HU 4enoBeka. KpyroBopor Boxbl B
npupoze. 3arpsa3HeHNe NPUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BOJ.
Knaccupukanus  HeopraHM4eCKMX  COEIMHEHUH. Oxcugpl.  Knaccudukanus — OKCHIOB:
cojeoOpa3ymomue (OCHOBHBIE, KHUCIOTHBIE, aM(poTepHble) M HeconeoOpasyromue. HomeHknarypa
OKCHJIOB (MEXAyHapoJIHas M TpuBHaibHas). Duznueckue U XUMHUYECKHE CBOWCTBA OKCHJOB.
[Tonyyenue oxkcuaoB.

OcHoBanHus. KHaCCI/I(bI/IKaLII/I}I OCHOBaHUM: IIEIOUYH H HCPAaCTBOPHUMBIC OCHOBAHMUA. HOMCHKJ'IaTypa
OCHOBaHMI (MC)K,[[yH&pO,I[Ha}I n TpI/IBI/IaJ'ILHEUI). du3nuecKkre U XMUMHUECKIE CBOMCTBA OCHOBAHMH.

[Tonydyenne ocCHOBaHMIA.
Kucnotel. Kmaccudukamms kucnor. Homenkiarypa Kuciot (MexXIyHapoIHas U TPUBUATIbHAS).
Du3nyYecKne 1 XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTamuioB H. H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenknarypa coseit (MeXayHapoaHas W TpUBUaibHas). DU3NUECKHE M XUMHUYECKHE
cBoiicTBa conel. [lonydenue coneil.
I'eneTnyeckas cBsI3b MEKIYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.
XUMHYECKUN SKCIEPUMEHT: KAauyeCTBEHHOE ONpEleNICHUE COACpKaHUS KUCIOpoAa B BO3IYXE;
MoJlyueHue, coOupaHue, pacrlo3HaBaHHME W U3YYEHHE CBOMCTB KHUCIOpOAa; HaOIIoleHue
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM M YCIOBUS BO3HHUKHOBEHHS W MPEKpALICHHUS TOPEHUs



(mokapa); o3HaAKOMJIEHHE C oOpaslamMu OKCHIOB M OIHMCAHHWE MX CBOWCTB; MOJyYCHHE, COOMpPAHWUE,
pacro3HaBaHWe W HM3y4YCHHE CBOICTB BOJOpOAa (TOPEHHE); B3aWMOJIEHCTBHE BOAOPOAA C OKCHUIOM
meau(ll) (BO3MOXKHO HCIIOJB30BaHHWE BHJIEOMATEPHANIOB); HAOMIOIEHHE OO0pa3llioB  BEIIECTB
KOJIMYECTBOM | MOJb; HCCIIEJOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IMYHON
pacTBOPUMOCTBIO;  TPUTOTOBJIGHUE  PAaCTBOPOB € ONPEAEIEHHOM  MaccOBOM  joeid
pacTBOPEHHOTO BEUIECTBA; B3aUMOJCHCTBUE BOJBI C METAJUIaMU (HATPUEM M KajbIleM) (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB); OIPEICICHUE PACTBOPOB KHCIOT M WICJIOYECH C IMOMOIIBIO
WH/IMKAaTOPOB; UCCIICJIOBAaHKE 00Pa3I0B HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOJIOACHUE
U3MCHEHHUS OKpPAaCKH HWHIUKATOPOB B PACTBOpPAX KHUCIOT W IIENOYCH; W3Y4CHHE B3aUMOJICHCTBUS
okcuga meau(ll) ¢ pacTBOpoM cepHOM KHUCIOTHI, KHCIOT C METaUlaMH, PEaKIUil HeUTpaau3aiuu;
MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OJIHOTO METallla JPYTUM U3 pacTBOpa COJI;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BajkHelIe Ki1acchl HeOPTaHUIECKUX COCTUHEHUIN.

IMepnoanueckmnii 3axoHn u llepuoanueckas cucrema xumuueckux 3jiementTon /I. U. MenpaeseeBa.
Crpoenne aromoB. Xumuuyeckasi cBfi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPeaKUMU

[lepBple TOMBITKA KJIACCU(PUKANNNA XUMHYCCKHX JJIEMEHTOB. [IOHSATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (ILEJIOYHbIE M IEJI0YHO3EMENbHbIE METAJJIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIE OKCHIBI U TUAPOKCUIBI.

[Iepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3ieMeHToB J1. 1. Menneneesa.

Kopotkonepuonnas u mmmHHONeproAHas ¢hopmbl [leproandeckoil CHCTEMbl XUMHUYECKHX 3JIEMEHTOB
.. Menneneesa. [lepuonbl u rpynmnbl. @U3nUeCcKuid CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB NIEpUoAa
Y TPYIIIBI 3JIEMEHTA.

Crtpoenue aromoB. CocTtaB aTOMHBIX szep. M3oTombl. DinekTpoHbl. CTpoeHUE JIEKTPOHHBIX 000JI0UeK
atomoB mniepBeIXx 20 xumuueckux saemMeHTOB Ilepmomnueckoir cucremsl JI. M. Mengaeneesa.
XapakTepucTUKa XMUMHUYECKOIO AJIEMEHTA MO €ro mnojiokeHuro B llepmommueckoin cucreme [[. U.
Menzeneena.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TIpynmaM M nepuoaaMm. 3HadeHue Ilepuoanueckoro 3akoHa u
Ilepponuueckor CHCTEMBI XHMHYECKHX DJIEMEHTOB [UIs pa3BUTUs Hayku U npaktukd. . H.
MeHeneeB — y4€HBIN U IPAKIAHUH.

Xumnueckasi cBsi3b. KoBaneHTHast (MoJisipHAst M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMUYECKUX AJIEeMEHTOB. VIOHHas CBS3b.

Crenenp oxucieHusa. OKHCIMTEIBHO-BOCCTAHOBUTEIBHEIC pC€aKkuunu. HpOH@CCBI OKHCIICHHUA U
BoccTaHOBICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCIIEPUMEHT: U3y4yeHHe 00pa3lioB BELIECTB METAIOB U HEMETAJUIOB; B3aUMOJIEHCTBUE
TUJPOKCHIA [UHKA C pPACTBOPAMHU KHUCIOT M IIEJIOYEH; MPOBEAECHHUE ONBITOB, HWILTFOCTPUPYIOIIUX
IpUMEpPhl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid  (TrOpeHHue, peakuuu  pa3jioxKeHHs,
COETUHEHUS).

MexnpeamMeTrHblie CBSI3H

Peanmm3anust MeXNpeIMETHBIX CBs3€d NPH U3YYEHUM XUMHH B 8 KJacce OCYIIECTBISIETCS 4Yepe3
HUCIIOJIB30BAaHHUE KakK O6HII/IX €CTCCTBECHHO-HAYYHBIX HOHSITI/IfI, Tak H HOHSITI/II71, SBJIIIOIITUX CS
CUCTEMHBIMH JJId OTACIIBHBIX IPEAMETOB €CTECCTBEHHO-HAYUYHOI'O IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHSA: HAy4HBIH (hakT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KIIacCU(pUKaIs, EPUOTNIHOCT, HAOTIOACHHE, SKCTICPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE, MOJICITb,
SIBJICHHE.



®dusuKa: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIbI, PAJHMOAKTUBHOCTH,
MOJIEKYJa, SJEKTPUYECKHUI 3apsii, BEIIECTBO, TENIO, 00BhEM, arperarHoe COCTOSHHUE BEIECTBa, ras,
bu3nYeCKre BETMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COTHIIE.

Buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: atmocdepa, rumpocdepa, MUHEpalbl, FOPHbIE MOPOAbI, IMOJE3HbIE HCKOMAeMbIE,
TOILIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BelecTBOo 1 XUMHYeCKas peaxknus

Ilepuonnueckuii 3akoH. llepmoagmyeckas cucrema xumudeckux sieMeHtoB J[. WM. Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX
NEpPUOJIOB, Kallisd, KaJbLIMS M HMX COCAMHEHUH B COOTBETCTBUU C TIOJIOKEHHUEM HIIEMEHTOB B
[Iepnoanueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJIbl XMMUUECKOM CBSI3U. THIIBI KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.
Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB (MEXKIIYHAPOJHASI U TPUBUAIIbHAS ).
XHMMHUYECKUE CBOMCTBA BELIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPTraHWYECKUX COCIUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEILECTB.
Knaccugpukanus XuMUUECKHMX peakluid [0 pa3IMyHbIM IpU3HAKaM ([0 YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEHIECTB, IO TEIUIOBOMY 3((EeKTy, 0 U3MEHEHHIO CTETICHEH OKMCIICHUS
XMMHYECKHUX 3JIEMEHTOB, 10 00paTMMOCTH, 10 YYacCTHIO KaTalau3aropa). JK30- U 3HJIOTEPMUYECKHE
peakIuu, TEpPMOXUMHUYECKUE YPABHECHMUS.

[TonsiTue o ckopoctn XuMHYecKoll peakuuu. I[loHsTne 00 O00paTUMBIX U HEOOpPATUMBIX
XUMHUYECKHUX peakuusx. [IoHATHEe 0 TOMOT€HHBIX U FeTepOTreHHbIX peakuusax. [loHsTre o xummuueckoM
PaBHOBECHH.

@DakTOpBl, BAUSAIOIIUE HA CKOPOCTh XUMHUUYECKON PEAKLIMU U TOJI0KEHHE XUMUYECKOTO PABHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaxium, ANEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBieHHE YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUA
C MCIIOJIb30BaHUEM METO/a AIIEKTPOHHOIO OaIaHca.

Teopust 3NMEeKTPOTUTHUSCKOHN TUCCOIMAIINNA. DJICKTPOIHUTHI M He- JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M JIHCCOIMAIIMHM  BEIISCTB C PA3JIMYHBIMA BHJIAMH XHUMHUYECKOH cCBsizu. CTeneHb
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peaknin moHHOTO OOMEHa. Y CJIOBHSI MPOTEKAHMS peaKIii MOHHOTO 0OMEHA, TIOJTHBIC W COKPAIIEHHBIC
WOHHBIE ypaBHeHUs peakuuil. CBOWCTBa KUCJIOT, OCHOBAaHWW M COJIEl B CBETE€ MpPEACTaBICHUN 00
ANEKTPOIMTUICCKOM ucconualii. KadecTBeHHbIC peakiiuu Ha HOHBL. [IOHATHE 0 THAPOIIU3E COJICH.

XVMUYECKUI HKCIIEPUMEHT: 03HAKOMJIEHUE C MOJENIAMH KPUCTAUINYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB U HEMeTaJuloB (rpadura M anmmasza), CIOKHBIX BEIIECTB (XJopuaa HaTpus);
UCCIIEIOBAaHME 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIMi OT BO3JEHCTBUS pa3IMyYHBIX (PaKTOPOB;
MCCJIEOBAHKE DJIEKTPOIIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOLMALNN KHUCIIOT, HIeT0uen
U coieil (BO3MOXKHO HCIOJIb30BAHME BHUAEOMATEpUAlIOB); MPOBEACHHUE OINBITOB, MIUTIOCTPUPYIOIIMX
NpU3HAKU MpPOTeKaHWs peakuuid HuoHHOro oOMeHa (oOpa3oBaHHE OcCajKa, BBIJCIEHUE Tra3a,
o0pa3oBaHue BOJIbI); OTIBITOB,

WITIOCTPUPYIOIUX IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUi (FOpeHue, peakuuu
pa3l0oXKEeHus, COCOUHEHNUs); PAcllO3HABAaHWE HEOPraHWYECKMX BELIECTB C IOMOIIBI0 KaueCTBEHHBIX
peaKIyii Ha MOHBI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.



HeMmeTa/iibl 1 HX COCANHCHUSHA

OO6mass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENeHU
OKHCJICHHUS.

Crpoennie u (u3nyYecKre CBOWMCTBAa MPOCTHIX BEHIECTB — TaJlOTEHOB. XMUMHUYECKHE CBONCTBAa Ha
npuMepe xJiopa (B3aMMOEHCTBHE ¢ MeTaJUlaMHU, HEMETaJUIaMy, Ieno4aMu). Xinoposogopoa. CossHas
KHCJIOTA, XMMWYECKHE CBOMCTBA, IIOJy4Y€HHUE, NMPUMEHeHue. J[elicTBUEe XJIopa M XJIOpPOBOAOpOJAa Ha
OpraHM3M 4YejIoBeKa. BakHelue XI0pUabl U UX HAXO0KIEHHUE B IIPUPOJE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbBIC
CTCTICHH OKUCJICHHUS.

CrpoeHue u (u3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAa M Cepbl. AIIIOTPOIHBIC
Monu(UKAIMK KHCIIOpOJa H Cepbl. XHUMUYECKHMEe cBOWCTBa cephl. (CepoBOIOPOJ, CTpPOCHUE,
buzndeckue M XUMHYECKHE CBOMCTBA. OKCHIBI Cephl KaK MPEACTABUTEIM KHUCIOTHBIX OKCHJIOB.
CepHas KuCIIOTa, PU3MUECKHE U XMMUYECKHE CBOMCTBA (0OIHME KaK MPEJACTaBUTENs Ki1acca KUCIOT U
cnenuduieckne). XUMHISCKUE PEAKIUH, JICKAIINE B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJy4eHUs
cepHoit kucnotsl. [Ipumenenne. Conu cepHOW KHCIOTHI, KAUECTBEHHAs peaklMs Ha CyIb(aT-HOH.
Haxoxnenue cepbl 1 €€ COEJUHEHUN B TIPUPOJIE.

XUMHUECKOE 3arps3HEHUE OKpPYXKAIoUIeW Cpeabl COEIMHEHMSIMU cepbl (KHMCIOTHBIC JIOKAH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe10TBPALLECHUS.

OO0wras xapakrepucTika 31eMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUsSI aTOMOB, XapaKTepHbIE
CTEINEHU OKUCIICHUS.
A30T, pacrpocTpaHeHHe B Tpupojae, (U3NYEeCKHe M XUMHUYECKHe cBoiicTBa. Kpyrosopor azora B
pUpoJIe.
AMMHak, ero pu3ndeckue U XMMHUYECKHUE CBOMCTBA, MOJIydeHHE U npuMeHeHue. Collu aMMOHMS, UX
¢uznueckue M XMUMHYECKHE CBOMCTBA, IMpUMeHeHue. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS.
A3oTHas kHcioTa, €€ mojdydeHue, GU3nUYecKue U XMMUYecKrue CBONCTBa (0OIIMe KaK MpeacTaBUTENs
Kjacca KHCIOT M crneundpudeckue). lcmonb3oBaHMe HUTPAaTOB M COJed aMMOHMS B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

XHUMHYECKOE 3arpsA3HCHUC Oprxcanmeﬁ cpeabl COCAWHCHUSAMU a30Ta (KI/ICHOTHHC JOXIH,
3arpsA3HCHHUC BO31yXa, ITIOYBbI U BO,I[OéMOB).

®docdop, amrorponHele Mogudukanuu (ocdopa, ¢uznyeckrne W XUMHUYecKHe cBoHcTBa. OKcHJ
dochopa(V) u dochopnas xucmora, QuMYecKMe W XHUMHUUYECKHE CBOWCTBA, TMOJTy4YEHUE.
Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPAIBbHBIX Y00pEHUH.

O6mas xapakrepuctuka neMeHToB IV A-rpynmbsl. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIe
CTETIEHU OKUCIICHHUS.

VYraepon, aIoTpONHBIE MOIU(HUKAIMHA, PACIIPOCTPAHEHUE B TMPHPOJE, PU3NUECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopor yriepona B mpupoge. Okcuabl yrieponaa, ux (u3nyeckue u
XMMHUYECKHE CBOWCTBA, ACWCTBUE HA JKUBBIE OPTaHU3MBI, ITOJIyYEHHE U MIPUMEHEHHE. DKOJIOTHYECKUE
npobaeMbl, CBs3aHHBIE ¢ okcuaoMm yriaepona(lV); rumoreza rio0ambHOrO MOTEIJICHHS KIUMATa;
HNapHUKOBBIN 3P PeKT.

YronpHasg KHCI0Ta U €€ COJIM, UX (I)I/ISI/UICCKI/IC 1 XUMHWYCCKHE CBOﬁCTBa, MOJIYYCHHUEC U IPUMCHCHUC.

KauecTBenHnas pcaKknusg Ha Kap6OHaT-I/IOHLI. Hcnons3oBanue Kap6OHaTOB B 6LITy, MCIMIIMHCE,
IMPOMBIINIJICHHOCTH U CCJIIbCKOM XO3sICTBE.

[TepBoHavanbHble TOHATHSI 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHMSX yriiepoja (MeTaH, 3TaH,
STUJICH, alleTHJICH, 3TaHOJ, TJIMIEPHH, YKCYCHas Kuciota). X cocTaB MU XMMHUUYECKOE CTPOCHHE.
[TonsiTHE 0 OMONMOTHUYECKH BaXXHBIX BEIIECTBAX: KHpaxX, OCNKax, yriIeBoJaX — U UX POJU B KHU3HU
YeJI0BEKa.



MartepuanbHOe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usuveckrie U XMMHYECKHE CBOICTBa, MONydeHHe W mpumeHeHue. CoennHeHus
KpeMHusi B mipupojse. OOmue mpencraBieHus o0 okcuae kpemHUsA(l1V) u KpeMHHEBOH KHUCIIOTE.
CuimkaTsl, X
UCIIONIb30BaHUE B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH. BakHeillne CTpouTenbHblE MaTepuabl:
KepaMHuKa, CTEKJO, IIEMEHT, OeTOH, ene300eToH. I[IpoGieMbl 6€30MacHOT0 HUCIOIB30BaAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B MIOBCEAHEBHON KHU3HU.

XVUMUYECKUN HKCIIEPUMEHT: H3ydyeHUEe OoOpa3l0oB HEOPraHMYECKHUX BELIECTB, CBOMICTB COJISHOM
KHCJIOTBI; NPOBEJCHHE KAueCTBEHHBIX pEakUUil Ha XJIOPUI-HUOHBl M HaONIOJEHUE IPHU3HAKOB MX
IPOTEKAHUS; ONbITHI, OTpaXKaroliue (U3NYECKHMEe M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M HX
COEMHEHUN (BO3MOXKHO MCIIOJb30BAaHUE BHUIEOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3liaMM XJIOPUIOB
(raloreHu10B); O3HAKOMJIEHHE ¢ o0pa3llaMu cepbl U €€ COCIUHEHUSMHU (BO3MOKHO HCIIOJIb30BAaHHUE
BUJIEOMATEPUAJIOB); HaOro/1eHue nporecca
o0yrJIMBaHUs caxapa MoJ JefiCTBUEM KOHLIEHTPUPOBAHHON CEpHON KUCIIOTHI; U3yYEeHHE XMMUYECKUX
CBOWCTB pa30aBICHHON CEpHOW KHUCIIOTHI, IPOBEIEHUE KAayeCTBEHHOM peakIMM Ha Cylib(aT-uoH U
HaOJroIeHue NpU3HaKa e€ IPOTEKaHUs; O3HAKOMJIEHHUE ¢ (PU3MYECKHMMHU CBOMCTBAMHU a30Ta, pochopa u
UX COeMHEHUH (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUANIOB), 0Opa3lamMu a30THBIX U (OCHOPHBIX
y1oOpeHuil; nmoiaydyeHue, coOupaHue, paclo3HaBaHHUE M H3yueHHE CBOMCTB aMMHaka; NPOBEJCHHE
Ka4eCTBEHHBIX pEeaKkIUil Ha MOH aMMOHHSA U (ocaT-HOH U H3y4YEHUE NMPU3HAKOB UX IMPOTEKAHMS,
B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHONW a30THOM KHCJIOTBI C MEJbl0 (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEPUAJIOB); U3YUYEHHE MOJENEeH KPUCTAUIMYECKUX PpeIIETOK anMmasa, rpaduta, QymiepeHa;
O3HAKOMJICHHE C TIPOLIECCOM aJCOpPOLMU pPACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOra3a; IOJIyueHHe, coOUWpaHue, paclo3HaBaHWE M H3Y4YEHUE CBOWCTB
YIJIEKHUCIIOTO Ta3a; MpoBe/leHNe KaueCTBEHHbIX peakiMii Ha KapOoHaT- U CHIIMKAT-HOHBI U U3ydeHHE
IIPU3HAKOB ux IIPOTEKAHUS;
03HAaKOMJIEHHE C MPOIYKIUEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/1a4
1o reMe«Ba)kHelIIe HEMETaIbl U UX COSAVUHEHUSD.

MeTasuuibl M HX COeAIMHEHUS

OOmasi xapakTepUCTUKa XHMUYECKUX JJIEMEHTOB — METaJJIOB HAa OCHOBAaHHHM HMX TOJOXKEHHUS B
[Tepuoanueckoii cucreme xumuaeckux semeHToB [[. . MenpaeneeBa u ctpoenus atromoB. CTpoeHHE
MeTauioB. Metamnyeckas CBs3b U METAJUITMYECKask KPUCTAINIMYECKas peIIETKA. DIEKTPOXUMHUUECKUI
psaA HampsbkeHuH MeTayuioB. Du3nueckue M XMMHUYECKHe CBoiicTBa MeTauioB. OOmmme crnocoObl
MOJTy4eHHST MeTaJIIOB. [oHsATHE O KOPPO3WUH METAIIJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Cmnagsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIUICHHOCTH.

IIlenounble Metaiuibl: mnojoxeHue B llepuoanyeckoi cucreMe xXumHueckux daemeHtoB /I, .
MenpeneeBa; CTpOEHHUE UX aTOMOB; HaXOXKJICHUE B mpupoje. PU3NUecKue U XMMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus W Kanus). OKCHUIBI U THAPOKCUIIBI HATpus U Kayms. [[puMeHeHue menouHbIX
METAIJI0B B UX COCTUHEHUM.

IIlenoyHo3emMenbHbIE METAUIBl MAarHUM M KaJbLUi: TIonokeHue B llepuoanueckonn cucreme
xuMuueckux daeMeHToB JI. M. MeHnneneeBa; CTpO€HHE HUX aTOMOB; HaXOXJICHHE B IPUPOJE.
®u3nyueckue 1 XMMUYECKUE CBOMCTBA MarHus M Kaublus. BaxkHeilmne coeAnHeHUs1 Kaablus (OKCHU,
TUAPOKCHI, coyin). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxkenue B Ilepuoguueckoit cucreme xumudeckux siemeHToB [[. M. Menpeneena;
CTPOEHUE aTOMa; HaxoXaAeHue B mnpupone. PHU3NUECKHEe U XUMHUYECKHE CBOWCTBA aAJTIOMHUHUS.
AMdoTepHbIE CBOMCTBA OKCHA U THIPOKCHIA AITFOMUHUS.



Kenezo: mnonoxenne B Ilepuomnueckoit cucrtemMe xumuueckux siemeHToB J[. M. Menneneena;
CTPOCHUE aToOMa; HaXOXAeHUE B npuponae. Ou3nueckre U XMMUYECKHUE CBOMCTBa xene3a. OKCUIBbI,
ruapokcuabl u conu xeneza(ll) u sxeneza(lll), ux cocras, cBoicTBa U MOJSyYECHHE.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C O0pa3laMH METa/lIOB M CIUIaBOB, UX (DU3MUECKUMU
CBOMCTBaMM;  M3Y4YEHHE  pE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO  HMCIOJIb30BaHUE
BUJICOMATEPHUAIOB), 0COOEHHOCTEN B3aMMOJICUCTBUS OKCHJA KaJbIUsl U HATPHUsS C BOAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpPUANIOB); HCCIEJAOBaHUE CBOWMCTB KECTKOW BOJIBI; Ipoliecca TOpPEHUs
kKejea B KHUCIOpoJAe (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB); MPU3HAKOB IPOTEKAHUs
KAueCTBEHHBIX PEAKIIUNA HA HOHBI

(MarHus, Kayublys, anfoMunus, nuHka, xenesa(ll) u xemneza(lll), menu(ll)); HabnroneHue u onrcanue
MPOLIECCOB OKPAILMBAHUS TJIAMEHU MOHAMHU HATpHUA, KU U Kbl (BO3MOKHO HMCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); HCCJIeI0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMUHHUS U THIPOKCH]IA
[IUHKA; PelIeHUE IKCIIEPUMEHTAIIBHBIX 3314 110 TeMe «BakHelIne MeTajibl ¥ UX COSTUHEHUS.

XuMus M OKpyKamoLas cpeaa

Hossie maTepuansl u TexHOIOTHH. BeliecTBa U MmaTepuaibl B IOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMHUS
u 370poBhe. be3omacHoe ucnonb30BaHUe BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momonrs
IpU XUMHYECKUX OXKOraXx M OTpaBieHUsAX. OCHOBBI JKOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE
3arpsi3sHEHUE OKpYyKarolel cpeasl (mpeaenbHas gomyctuMas kKonuentpanus Bemiects — [1/1K). Poinb
XUMHUHU B PEIICHUH SKOJIOTHYECKUX IMPOOIIEM.

[TpupoaHbIE WCTOYHUKH YTJICBOJOPOAOB (Yroib, MNPUPOAHBIA ra3, HEPTh), MPOAYKTHl HX
nepepaboTKu, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XVAMUYECKUH DKCIIEPUMEHT: H3ydeHHEe OoOpa3loB MaTepuaioB (CTEKIO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIE MaTEPHAIIbI).

MexnpeaMeTHbie CBA3H

Peanmaunﬂ MCKIIPECAMETHBIX CBsI3ei IIpu MU3y4YCHHUU XUMHUH B 9 xiacce OCYHICCTBJIACTCA YCPE3
HCIIOJIB30BaHHUC KakK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOH?ITI/IfI, TaK H HOH?ITPII71, ABJIAIOIINXCA
CHUCTCMHBIMHU JJIA OTACIBbHBIX mpeaMEeTOB C€CTCCTBCHHO-HAYYHOT' O OUKJIIa. Peannsauns[
MCKIIPECAMETHBIX CBs3EH IIpU U3YyUCHUU XUMUU B 9 knacce OCYHICCTBJIACTCA YCPE3 UCIIOJIb30BAHUC KaK
06IIII/IX €CTCCTBCHHO-HAYYHBIX HOH?ITI/IfI, TaK 1 HOH?ITI/If/'I, ABIAOIIUXCA CUCTCMHBIMU AJIA OTACIIBHBIX
npeaAMETOB CCTCCTBCHHO-HAYYHOT'O [IUKJIA.

OO0mure ecTecTBEeHHO-HAYYHbIE MOHSATHUS: HAYYHBINH (DakT, THMOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHHTE3,
KJaccuukanus, mepuoIUIHOCTh, HAOTIOIEHNE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUS, MATEPHAITHI.

®dusuka: mMarTepus, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKIHUJ, HU30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, DJIEKTPUYECKUI 3apsl, MPOBOJHHUKH, MOJYIPOBOJHUKH, IAMIJIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeJlO, OO0BEM, arperaTHOe COCTOSHHME BEIIECTBA, TIa3, pacTBOp, pPacTBOPUMOCTH,
KpUCTaJNIM4ecKasi pemérka, CIUIaBbl, (U3NYECKHE BEIMYMHBI, €IUHMIBI W3MEPEHHS, KOCMUYECKOe
IIPOCTPAHCTBO, TUIAHETHI, 3BE€3/bI, COMHIE.

Buonorusi:  ¢dorocunTes, npixaHue, Ouocdepa, >KOCUCTEMa, MHHEPAJIbHBIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOIBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATBI



I/ISYT-IGHI/IC XUMHH B 8-9 Kitacce HaIlpaBJICHO Ha JOCTUKCHUC O6y‘IaIOH_[I/IMI/ICSI JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U MPCAMCTHBIX PC3YJIbTATOB OCBOCHUA y‘-IC6HOI‘ O IpcameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPAMMbl OCHOBHOT'O OOIIET0 OOpa30OBaHMs JOCTUTAIOTCS B
xo/le OO0y4yeHMs] XMMHHM B €IUHCTBE y4eOHOW M BOCHHUTATENbHOW aedrenbHocTH OpraHuzaiuu B
COOTBETCTBUHU C TPAJAULHUOHHBIMU POCCHUMCKHUMH COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATBIMH B OOIIECTBE MpaBWIAMH W HOPMaMH TIOBEJICHUS U CIOCOOCTBYIOT
poleccaM caMONO3HaHMsI, CAMOPA3BUTHSI U COLIMATTU3ALUN 00 yJaIOITUXCAL.

JIM4HOCTHBIE  PE3y/bTaThl  OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UYHCIE B  YacTH:

I[MaTpuoTH4eckoro BOCIHUTAHHSA

1) IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY M HAyYHOMY
HACJIC[IMIO, TIOHMMaHMs 3HAUCHHWS XWUMHUYECKOW HAayKH B IKH3HH COBPEMEHHOro oOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW WHQOpPMAIMEH O TEPEIOBBIX JOCTIIKCHUSX M OTKPBITHIX
MHUPOBOW M OTEUYECTBCHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE MUpa U
00I111eCTBA;

I'paxxnanckoro BOCIIUTAHUSA

2) TpencTaBi€HHUS O COIMAIBHBIX HOPMax W TpaBWIaX MEXJIUYHOCTHBIX OTHOIIEGHUH B
KOJUICKTHBE, KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TMOJIE3HOH, y4eOHO-
HCCJIEIOBATENILCKOM, TBOPUYECKOM W JAPYrUX BUIAX JESATENbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOU ACATCIIBHOCTHU TIPHU BBIMMOJIHCHUHA y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BbIIIOJHCHUHU
XUMHYECKHX JKCIEPUMEHTOB, CO3/aHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO U
B3aUMOTIOMOIIM B MPOIIECCe ITON yueOHOM eATeTbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEJCHUE U
MOCTYIKM CBOMX TOBApUUIEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBHI TOCTYIIKOB;

LennocTn HAYYHOI'0 NMO3HAHUSA

3) MUPOBO33pPEHUYECKHUX MPEICTABICHUI O BEIIECTBE U XUMHUYECKOH peaklnu, COOTBETCTBYIOIIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAyKHM M COCTABJIAIOIIMX OCHOBY JUISl TOHMMAaHUS CYLIHOCTU
Hay4YHOH KapTUHBI MHUpA; MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS HPUPOABI,
B3aMMOCBSA35X YEJIOBEKa C NMPUPOIAHON CPENOM, O POIM XMMHU B MO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

4) mno3HaBaTeIbHBIX MOTHBOB, HANpPABICHHBIX Ha IOJIY4YEHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOIUMBIX I L 00BSICHEHUS HaOJII01aeMBIX IIPOLIECCOB u SIBJICHUI;

5) mno3HaBaTenbHOW, MH()OPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPBl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoil, AOCTYHHBIMHU
TEXHUUECKUMU CpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTUH;

6) uHTepeca K OOYyYEHHUIO U IO3HAHMIO, JIFIOOO3HATENILHOCTH, TOTOBHOCTH U CIIOCOOHOCTU K
caM000pa30BaHMUIO, TPOEKTHOM M HCCIEeN0BATEIbCKON JEsITEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJIEHHOCTH U YPOBHs 00yueHHs B JajbHEHIIEM;

®opmMupoBaHUS KYJIbTYPbI 310POBbA

7) 0co3HaHMs IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3710pPOBBIO, YCTAHOBKH Ha
3/10pOBBI 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUNA U HENMPUITHS BPEIHBIX MPHUBBIYEK (YOTpeOsieHUs
AJKOTOJIs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJNIOACHHUS TIPaBMJI OE30MaCHOCTH TIPH
00OpalIeHnn ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEANbHOM KHU3HH;



Tpyaosoro BOCIIMTAHUSA
8) uHTEpeca K MPaKTUYECKOMY M3Y4EHUIO podeccuii U Tpyaa pa3IuuHOro poja, yBaKEHUE K TPYLy U
pe3yJibTaTaM TPYIOBOW JEATEIIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUU I10
XMMHH, OCO3HAHHOIO BbIOOpAa MHIMBUAYAJIBHOW TPAaEeKTOPUM MPOJODKEHUS 00pa3oBaHUsA C y4ETOM
JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMMHHU, OOLIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH;
YCITCILIHOU

HpO(l)CCCPIOHEUIbHOfI ACATCIIBHOCTH U pa3BUTHUA HCO6XOI[I/IMBIX YMCHHﬁ; TOTOBHOCTBH aalITUPOBATLCA B
npodeccuoHaIbHOH cpelie;

IKOJIOTHYECKOI0 BOCIIUTAHHUA

9) PKONOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE KaK MCTOYHHMKY KH3HH Ha 3emie,
OCHOBE €€ CyYIIECTBOBAHUS, MOHMMAHHUSA ILIEHHOCTU 3J0pOBOr0 M 0€30macHOro obOpa3a JKU3HH,
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3MYECKOMY U IICHUXHYECKOMY 3/10pPOBBIO, OCO3HAHUS
LIEHHOCTH COOJIO/IEHUs] MpaBWJl OE30IIaCHOIO MOBEACHUS IpU paboTe C BELIECTBAMH, a TAKXKE B
CUTyalUsX, YIPOKAFOIINX 310pPOBBIO u KU3HU JOJIEH;

10) criocoOHOCTH MPUMEHATH 3HAHMS, MOJydaeMble NPU MU3YyYEHUU XMMUH, Ui PELeHMs 3a/ad,
CBA3AHHBIX C OKPYKAIOLIEH NPUPOJHON CpPEAOW, MOBBILIEHUS YPOBHS 3KOJIOIMYECKOM KYIBTYpHI,
OCO3HAHHUS
r100aTBbHOTO XapakTepa SKOJIOTUYECKHX IPOOJIEeM W IyTed HMX PpEIIeHUs IMOCPEACTBOM METO/I0B
XUMUY; 11) 3KOJOrMYEcKOro MBIIUIEHUS, YMEHHUs DPYKOBOJCTBOBAaTbCS MM B I1O3HABATEIbHOIM,

KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX Pe3yiIbTaTOB BBIIEISIOT 3HAYUMBbIE A7 (POPMUPOBAHUS MUPOBO33PEHUS
oOIIeHaYYHBIE TIOHATHS (3aKOH, TCOPHSI, IPUHIIMIL, THITOTE3a, PaKT, CHCTEMA, TPOIIeCC, IKCIIEPUMEHT H
1p.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX MPEeIMETaxX U TMO3BOJISIOT Ha OCHOBE
3HAaHWHA U3 3THUX MPEIMETOB (DOPMHPOBATH MPEICTABICHHUE O IEJIOCTHOW HAYYHOW KapTUHE MHpA, U
YHHUBEpCcalbHbIe ydeOHbIe NeHCTBUS (MTO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOpPHIE
obecrieunBarOT POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOATEIHLHOMY IJIAHUPOBAHUIO U OCYILECTBICHHUIO
yaeOHOU

JIEATEIbHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUA O6pa3OBaTeJ'H:>HOI71 nporpamMmsal IO XMUMHU OTpaKaroT
OBJIaZICHUC YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU I[Gf/iCTBHHMI/I, B TOM YHCIJIC:

ba3zoBbiMu JOTHYECKUMMU JeHCTBUAMMU

1) yMeHueM UCroJib30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHS TP OCBOCHUH 3HAHUI: pacKphIBaTh
CMBICT XMMHUYECKUX TIOHATUN (BBIIEIATh UX XapaKTepHBIC MPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C
IPYTMMH TIOHATUSMU), UCIOJIb30BAaTh TMOHSATHUS ISl OOBSCHEHUS OTAEIBHBIX (DAKTOB W SIBICHHIA,
BBIOUpATh OCHOBAHHUS W KPUTEPHH i KIacCH(PHUKAIMM XUMHYECKHX BEIIECTB M XUMHUYECKHX
peaKIuii; yCcTaHaBIWBaTh MPUYMHHO-CICICTBEHHBIC CBSI3W MEXAY OOBEKTaMH HW3YUEHHUS; CTPOHTH
JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, [EAyKTUBHBIE, [0 aHAJIOTHH); JeNaTh BBIBOABI H
3aKJIIOUCHUS

2) yMeHHEM TUpPHUMEHSATh B TPOIECCEe MO3HAHUS TMOHATUS (TMPEeIMETHBIE W MeTampeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, UCHOIb3yeMble B XHMHH, MPEOOpa3OBbIBaTh IMIUPOKO
NpUMEHSIEMbIE B XUMHUU MOJENIbHBIC MPEACTaBICHUS — XUMUYECKUM 3HAK (CHMBOJ 3JIEMEHTA),
XuMH4Yeckas GopMyiia U YpaBHECHHE XUMUYECKOW PEaKIMi — MPU PEIICHUH Y9eOHO-IT03HABATEIhHBIX

3agad, C y‘-IéTOM 9THX MOJACJIBHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIATE U XapPaKTCPU30BATHL CYIICCTBCHHBIC



MPU3HAKU M3Y4aeMbIX 00BEKTOB— XMMHYECKHX BEUIECTB M XMMUYECKUX PEaKIUi; BBIBIATH 0OIIKE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIE CBS3M M IMPOTUBOPEUMS B M3y4aeMbIX Ipoleccax u
ABIICHUSX; TMpeuiaraTb KPUTEPUU JJIsl BBIBICHHUS O3TUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUMIA;
CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus yueOHO# 3amauu (CpaBHHUBATh HECKOJbKO BAapHAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIUN C Y4ETOM CaMOCTOSITENILHO BbIJCIIEHHBIX KPUTEPUEB);

Ba3zoBbpIMH HccIe10BaTEILCKUMH JeHCTBUSIMU

3) yMEHHEM HUCII0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKKE
B KauecTBE OCHOBBI JJsi (HOPMUPOBAHMSI THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYXKAeHHI; 4) mpruoOpeTeHue OnbITa MO TUIAHWPOBAHUIO, OPTaHU3ALUU U MPOBEACHUIO YYCHHUECKHUX
HKCIIEPUMEHTOB: yMEHHE HaOJI0AaTh 3a XOIOM IPOIECCa, CaMOCTOSTEIHHO INPOTHO3UPOBATH €ro
pe3ynbTaT, (opMmynupoBaTh 0000IIEHHS U BBIBOJIBI IO pe3yjabTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUYET O MpOAeNaHHON padoTe;

Paboroii c uHpopManuei

5) ymeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh UH(OPMALMIO Pa3IUYHbIX BUAOB U
GopM mpencTaBICHMs, MOJIYYaeMyH0 M3 pa3HbIX HCTOYHMKOB (HAay4yHO-IOMYJISIpHAs JMUTEpaTypa
XMMHUYECKOI'0 COJEepXkaHMs, CIpaBOYHble MocoOus, pecypchl VHTepHeTa); KPUTUYECKH OLICHUBATh
IPOTHUBOPEYUBYIO u HE/I0CTOBEPHYIO uH(pOpMaINIO;

6) yMEHUEM IPUMEHSATh Pa3JIMYHbIE METOJbl U 3alpPOChl MPU MOUCKE U O0TOOpe MH(POpPMALUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOUMBIX JUIsl BHIIOJIHEHUS y4eOHBIX U O3HABATEIbHBIX 3a/1a4 OIpe
- JeNEHHOr0 THUMA; MNpPUOOpeTeHHe OomnbiTa B  OOJACTH  MCIOJIB30BAaHUS  MH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJOIHH, OBJaJeHUE KyJIbTYpPOHl AaKTMBHOTO MWCIHOJb30BaHUS PA3JINYHBIX
MIOUCKOBBIX CHUCTEM; CAMOCTOSATEIbHO BBIOMpATh ONTUMANIBHYIO (POpPMY MpeacTaBieHuss HHPOPMaLUU
U WITIOCTPUPOBATh pelllaeMble 3aJjauyd HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYrMMU (popmamu
rpaduxu u ux
KOMOMHALIUSIMU,

7) yMEHHEM HCHOJb30BaTh M AaHAJIM3UPOBATh B Ipolecce y4eOHOW M HCCenoBaTeIbCKOU
NeSITebHOCTH MH(OPMAIUIO O BIMSHUU HMPOMBIIIJICHHOCTH, CEIbCKOTO XO034HCTBA M TPaHCIOpTa Ha
COCTOSIHME OKPYKaroLEeH NPUPOJHON Cpespl;

YHuBepcaabHbIMHU KOMMYHHKATHBHBIMHU AeiicTBUSIMU

8) ymeHueM 3a7aBaTh BOIIPOCHI (B XOJ€ Juajiora W/Miu AUCKYCCHH) MO CYIIECTBY 00CYX1aeMoii
TeMbI, (OPMYJIMPOBAaTH CBOM MPENJIOKEHHUS OTHOCHUTEIIBHO BBIMOJHEHHS TPeIOKEHHOW 3a1auu;

9) mpuoOpeTeHne OIbITa MPE3CHTAIMH PE3yJIbTaTOB BBIMOTHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(;1abopaTOpHOTrO OMBITA, TAOOPATOPHON PAOOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIECTB, Y4€OHOTO IMPOEK
Ta); 10) 3aMHTEpecOBaHHOCTh B COBMECTHOW CO CBEpCTHUKAMU MTO3HABATENbHOM U HCCIIe10BaTEeIbCKON
JeSITeIbHOCTH TPU PEIIEHUN BO3HUKAIOMIMX MPOOJEeM Ha OCHOBE Y4éra OOLIMX MHTEPECOB U COria
COBAaHUA HOSI/IHI/Iﬁ (O6CY)K,H€HI/I$[, oOMeH MHCHUSAMHU, «MO3T'OBBIC HITYPMBI», KOOpAWHAIIUA COBMECTHBIX
NeicTBUH, onpeiesieHne KPUTEPUEB MO OLIEHKE KaueCTBa BHIIIOJIHEHHOM paboThI U JIp.);

YHuBepcaaibHbIMHI pPeryjasiTABHbIMHA JAeCTBUAMU
11) yMeHHeM caMOCTOSATENBHO OMPENENSTh IEeNH IEATEIBHOCTH, MIIAaHUPOBATh, OCYIIECTBISATH,
KOHTPOJIMPOBATh W MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JCATEIBLHOCTH, BRIOMPATh Hawmboliee
a¢deKkTUBHBIE CIIOCOOBI pEIIeHUs y4eOHBIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIHO COCTaBIISTh
WM KOPPEKTHPOBATh MNPEIJIOKEHHBIA alTOPUTM JEHCTBUM TPH BBINOJHEHUU 3aJaHUNl C Y4ETOM
MOJTyUYeHUs] HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX; OIICHUBATH



COOTBETCTBHUE MOJIy4YEHHOTO pe3yiabTaTa 3asIBJICHHOM eI,
12) ymeHueM HCTIONb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IpEeJiaraéMble B YCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHMIO OOS3aTENBHOTO COJIEP)KaHUs, YCTAHOBJICHHOIO
JTAaHHOU MPUMEPHOI paboueil mporpaMMoii, BBIICISIOT: OCBOSHHBIC 00YJAIOIIMMHICS HAYYHBIC 3HAHUS,
YMEHHSI M CIIOCOOBI JEHCTBHI, crenupuyeckue s TOpeaMeTHoH obnactu «XuMusy, BUIBI
JIeATEIbHOCTH o
MOJTyYEHUIO HOBOTO 3HAHHS, €r0 MHTEPIpETaINH, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIUsX.

[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMUPOBAHHOCTH Y OOYHAOLIMXCS CISIYIOIUX YMEHUI:

8 KUIACC

1)  packpvisams cmblcl OCHOBHBIX XHUMHUYECKHX IMOHATHH: aTroM, MOJEKYJa, XUMHUYCCKHIA
9JIEeMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIeCTBO, CMeCh (OJHOpPOIHAs U HEOAHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEIbHAs AaTOMHAs M MOJIEKYJsipHash Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAst Mmacca, MaccoBas J10J1s
XUMHUYECKOTO DJJIEMEHTa B COCIWHEHUM, MOJIAPHBIA O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHME, COJIb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHUS, XMMHUYECKas peakius, KiaccuUKaius peakiui:
peaKuy COCAWHCHHS, PEAKIMH PA3JIOKCHUS, PEaKIUU 3aMEIICHHS, pPeakiuu OoOMeHa, IK30- U
SHAOTEPMHUUYECKUE PEaKIMU; TEIUIOBOM 3¢ (deKT peakiuu; siApo aToMa, 3JIEKTPOHHBIA CIION aTtoma,
aTOMHas OpOUTallb, PaluyC aToMa, XUMUYECKasi CBSI3b, MOJIAPHAS U HEMOJsIpHAs KOBaJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi JI0J1s BelecTBa (IIPOLIEHTHAs KOHIIEHTPAIs) B
pacTBoOpE;

2) unmocmpuposams B3auMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. T1. 1) ¥ IPUMEHSITH 3TH
MOHATHUSA npu ONMHUCaHUU BEILIECTB u ux MpEeBpallCHHI;

3) ucnonvbzoéamvb XUMHUYECKYIO CHMBOJHMKY JUIS COCTaBJICHUS (OPMYJ BEHICCTB W ypaBHEHUI
XUMHUYECKHX peakiuii;

4) onpedensimb BaJIEHTHOCTH ATOMOB 3JIEMCHTOB B OMHAPHBIX COCAMHEHUSX; CTEIICHb OKHUCIICHUS
JJIEMEHTOB B OHMHApPHBIX COCAMHEHMSX; MPUHAMICKHOCTh BEIIECTB K OMpPENeIEHHOMY KJaccy
COeMHEHUH 1o ¢GopMmyaM; BUJ XUMHYECKOW CBS3M (KOBaJCHTHAsh M HMOHHAs) B HEOPTaHUYECKUX
COCIMHEHUSIX;

5)  packpvisame cmoicn Tlepuoamueckoro 3akona JI. M. MenjgeneeBa: JIeMOHCTPHPOBATH
MOHUMAaHUE TEePUOJAMYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX JJIEMEHTOB OT HX IOJIOKEHUS B
[lepmonnueckoli CHCTEME; 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4YEeHHs, 3aKOHa ABOTaJpo; OMUCHIBATh M XapaKTepU30BaTh TAOMUYHYIO (HopMy
ITepuoanueckoit CHUCTEMBI
XUMHYECKHX DJIEMEHTOB: pa3iHuaTh MOHSATUS «TJaBHas nonarpynma (A-rpymma)» U «moOodHast
noarpymnma (b-rpymnma)y», Mansie 1 G0JIbIINE MTEPUOIBI; COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B
Tabnuue
«Ilepuoguueckas cucrtema xuMuueckux snemeHToB [J[. W. MenngeneeBa» ¢  UYHCIOBBIMH
XapaKTepUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sjpa, oOliee 4ucio
AJIEKTPOHOB u
pacrpeneneHue ux o 3IEKTPOHHBIM CII0SIM);

6) knaccuguyuposamv XUMHUECKUE OSJICMEHTBI, HEOPTaHWYECKUE BEIICCTBA, XUMHUYCCKUE



peakmuu (IO YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PeKTy);
7) xapaxmepuzosams (Onucvléanmsy) oOINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOJATBEPXKJIasi OINUCAHUE MPUMEPAMH MOJICKYJISIPHBIX YpPAaBHEHUH COOTBETCTBYIONIUX XUMHYECKHX
peakiuit; 8) npocnosuposamv CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX KA4e€CTBEHHOI'O COCTAaBa;
BO3MOXKHOCTH  TPOTCKaHWS  XMMHUYECKUX  MPEBpaIleHUd B PA3IMYHBIX  yCJIOBHSX;
9) ewiuUCIAMb OTHOCUTEIBHYIO MOJICKYJIAPHYIO M MOJISIPHYEO MAcChl BEIIECTB; MAaCCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEeHTa 1o (popMysie COeAMHEHUs; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MIPOBOIUTH
pacuéTsl o YpaBHEHHUIO XUMHYECKON peaxkuy;
10) npumensimv OCHOBHBIC OIECpAIIMH MBICIUTEIBHON JESITEIBHOCTH — aHAIM3 M CUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CUCTEMAaTH3aluIo, Kiaccu(UKaIMio, BBISBJICHHE NPUYUHHO-CIEACTBEHHBIX
CBSI3CH — JJIs1 U3YUYCHHS CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIMN; eCTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUS —
HAOJIO/ICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, OKCICPUMEHT  (pEalbHBIA W  MBICICHHBIN);
11) credosams npaBUIIaM MOJIb30BAHUSA XUMHUYECKOM MOCYI0M M J1aOOPaTOPHBIM 000PYI0BAHHEM,
a TaKXkKe MpaBWIaM OOpaIICHHS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBITTOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOpOAa
M KHUCJIOpOJia), TPHUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHON MacCOBOM JoJied pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOAMTH XUMHUYECKHE HKCIEPUMEHTHI MO PaclO3HABAHUIO PAaCTBOPOB
IIEJI0YEH U KUCIIOT C TIOMOIIBIO
WHIUKATOPOB (JTakMycC, heHoNPTaTCHH, METHIIOPAHK U JP.).

9 KVIACC

1)  packpviéamv cmblcl OCHOBHBIX XHMHUYCCKHX TOHATHH: XHUMHYECKUH JJIEMEHT, aToM,
MOJIEKyJla, MOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO, CIIO)XKHOE BEIIECTBO, BaJEHTHOCTb,
JJIEKTPOOTPHULATENBLHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKAsl PEaKLMsl, XUMUYECKasl CBSA3b, TEIJIOBOU
3¢pdexT peaknuu, MOJb, MOJISPHBIA O0BEM, pacTBOpP;  DJIEKTPOJUTHL,  HEIIEKTPOJIMTHI,
NEKTPOIUTUYECKAs JUCCOLMALUS, PEaKI[MM HOHHOTO 0OMeHa, KaTalu3aTop, XMMHUUECKOe paBHOBECHE,
obpaTuMeble u HEeoOpaTUMbIe peaKuuu, OKHCJIUTEIBHO-
BOCCTAHOBUTENIBHBIE DPEAKIUH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBIECHHE,
ajuioTpornusi, aM(QOTepHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUTMYecKas),
KPUCTAJZIMYECKAsT pelIETKa, KOPPO3Msl METAJUIOB, CIUIaBbl; CKOPOCTb XHWMHUYECKOW PpEaklUH,
IIPEAEIIBHO JIOITyCTAMAst KOHIICHTpaLHs (ITAK) BEILIECTBA;

2) unIrOCmMpuposams B3auMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATUH (CM. 1. 1) M IPUMEHSTh 3TH
MOHSITUS pu ONMCaHUU BEIIECTB u ux IIpEeBpaleHHI;

3) ucnonv306ame XMMHYECKYI0 CUMBOJHKY JUIS COCTaBICHHS (OPMYJ BELIECTB M YpaBHEHUI
XUMUYECKHUX peakuuii;

4) onpedensimb BaJCHTHOCTh M CTEIEHb OKHCJICHHS XUMHUYECKHX DJIEMEHTOB B COCIAMHEHHMSX
pa3IMYHOTO COCTaBa; IPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIJAcCy COEOUHEHHHM IO
dbopMynaM; BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METa/NIMYecKas) B HEOPraHHMYECKHX
COCMHEHUSX; 3apsl MOHa IO XMMHUYECKOH (opmyne; xapakTep cpelbl B BOIHBIX pPacTBOpax
HEOPraHUYECKUX  COEJMHEHUH, TUN  KPUCTAUIMYECKOW pPEmETKH KOHKPETHOTO  BEIECTBa;

5) packpvisams cmvicn Tepuogmyeckoro 3akona J[. V. MeHneneeBa M JEeMOHCTPUPOBATH €TI0
MOHMMAaHUE: OIUChIBaTh U XapakTepu3oBarh TaOnuuHyio ¢opmy Ilepuonnyeckoit CcUCTEMBI
XUMHUYECKHX 3JIEMEHTOB: pa3NMyaTh IOHATUS «rJaBHasg noarpynna (A-rpynma)» U «1moOo4Has
noarpymnma (b-rpymnma)y», Mansie u G0JIbIINE MTEPUOIBl; COOTHOCUTHh 0003HAYCHHS, KOTOPHIE UMEIOTCS B

HGpHOI[H‘IGCKOﬁ Ta6JII/II_[C, C YHCIIOBBIMHU XaApPAKTCPUCTUKAMU CTPOCHHUA AaATOMOB XHWMHYCCKUX



9JIEMEHTOB (COCTaB M 3apsij sAApa, o0Iee YMCIIOo AICKTPOHOB M PACIpe/ieNieHHe UX MO AIICKTPOHHBIM
CII0SIM); OOBSICHATD olrmue 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOMCTB AJIEMEHTOB U MX COCIMHEHUI B Mpeierax MajbIX epPHO0B U TNIABHBIX HMOATPYIII
c yuéTom CTPOCHHS 1704 aTOMOB;
6) kraccuguyuposamv XUMUYECKUE DIIEMECHTBI; HEOPraHUYECKHE BEINECTBA; XUMHUYECKHE
peakiuu (10 YHCIy W COCTaBy YYacTBYIOIIMX B PEaKIM{ BEUIECTB, MO TEIUIOBOMY 3(ddekTy, Imo
U3MEHEHHUIO CTETIeHEeH OKHCIICHHS XUMHAYECKUX 3JIEMEHTOB);
7) xapaxmepuszoéams (ONMUCHIBATh) OOIIME U CIICHU(PHISCKUE XUMUYECKHE CBOMCTBA POCTHIX U
CJIOKHBIX BEILECTB, MOJTBEPXk/Aas ONUCAHHE NPHUMEPAMU MOJEKYJSIPHBIX M WOHHBIX YPaBHEHUH
COOTBETCTBYIOLINX XUMHYECKHX peakuuii;
8) cocmasnsimb ypaBHEHHUS DJIEKTPOIUTUYECKOW IUCCOLMAIMU KHCIIOT, LIEJIOYEH U COJICH;
NOJHBIE W COKpAlI€HHBIE YPaBHEHMS pEaKIWi HOHHOTO OOMEHa; YpaBHEHHUS PpeaKIHi,
HOJTBEPIKTAIOIIHX
CYIIECTBOBAaHME  T€HETHMYECKOM  CBSI3M  MEXJAYy  BEIIECTBAMH  Da3M4YHBIX  KJIACCOB;
9) PAcKkpvieams  CYWHOCMb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH IOCPEICTBOM
COCTaBJICHUS AIIEKTPOHHOTO Oananca ITUX peakuuii;
10) mpoecrno3uposams CBOWCTBA BEIISCTB B 3aBHCUMOCTH OT HMX CTPOCHHUS; BO3MOXXHOCTH
HPOTEKaAHHS XUMHYECKHX npeBpaIleHuN B Pa3INIHBIX YCIIOBUSIX;
11) eviuucisms OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJIFO
XMMHYECKOTO 3JIEeMEHTa 1o (hOpMyIie COSTMHEHNUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAHUTH
pacuérel o YPaBHEHHIO XUMHAYECKOH peaKIum;
12) credosams npaBuIIaM MOJIb30BAHUSI XUMHYECKOH MOCYI0M ¥ JTADOPATOPHBIM 000PYIOBaHUEM,
a TakKe MpaBWwiaM OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO
1a00paTOPHBIX
XUMHYECKHX OTBITOB 110 TOJYYCHUIO U COOMPaHHIO Ta3000pa3HbIX BEUIECTB (AMMHAKa M YTIIEKHACIOTO
rasa); 13) nposooumbs peaKIu,
MOJTBEPKIAIONINE KAYECTBEHHBI COCTAaB pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM
xJiopua-, 6poMua-, noaua-, kapobonar-, gocdar-, cuIMKaT-, Cynb(ar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUSI ¥ MOHBI M3yYCHHBIX METaJUIOB, NMPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
BEIIIECTB;
14) NpUMEHAMb OCHOBHBIE
OTIEpallM  MBICTUTEIBPHOM JIEATETbHOCTH — aHajlu3 M CHUHTE3, CpaBHEHHE, 00o00IeHue,
CHCTEMaTH3allHIO, BBISIBICHUE IPUUMHHO-CIIEICTBEHHBIX CBA3EH — JJIsl U3yYEHUs CBOMCTB BEILECTB U
XUMHYECKHX pEaKIUi; €CTECTBEHHO-HAyYHbIE METOMABI TO3HAaHUS — HAONIOJIEHHe, W3MEpeHue,
MOJIEIUPOBAHKE, SKCIIEPUMEHT (peaabHbIN 1 MBICJICHHBIH).

TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
No HanMeHOBaHHE Pa3eNoB I TeM KonnuecTBo | DnexTponHbie (1 poBHIE)
m/m | TPOrpaMMbI 4acoB o0pa3oBaresibHbIe PECypChI
Paznen 1. [lepBoHavaabHble XUMUUYECKHE NOHATHS
1.1. | Xumus — BaxHas 06;1acTh 5 https://www.yaklass.ru/p/himija
eCTECTBO3HAHUY U HpaKTquCKOﬁ httpS//I’eShedUrU/SUbjeCt/Zg/
JIeATEIbHOCTH YEJI0BEKA




1.2. | BemecTBa 1 XUMHUYECKHE PEAKIIUH 15 https:// WWW'yaklass'“f/ p/himija
https://resh.edu.ru/subject/29/
Pasnen 2. BaxHeimue npeacTaBUTEIN HEOPraHMYECKUX BEIIECTB
2.1. | Bosayx. Kucnopon. ITonsrtue 06 okcuaax | 5 https:// WWW.yaklaSS.rl:II p/himija
https://resh.edu.ru/subject/29/
2.2. | Bonopo. 5 https://www.yaklass.ru/p/himija
TToHSTHE O KHCIOTAX ¥ COMNIX https://resh.edu.ru/subject/29/
2.3. | KonuuecTBeHHbIE OTHOIICHUS B XUMUH 4 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
2.4. | Bona. Pacteopbi. [TousTHE 06 5 https://www.yaklass.ru/p/himija
OCHOBAHISIX https://resh.edu.ru/subject/29/
2.5. | OCHOBHBIE JIaCCHI HEOPTaHUYECKHX 14 https://www.yaklass.ru/p/himija

COEeJUHEHUN

https://resh.edu.ru/subject/29/

Paznen 3. [lepuonnueckuii 3akoH u [lepuoanyeckas cuctema XumMuyeckux siemeHToB Jl. U.
MenneneeBa. CtpoeHne aToMOB. XuMuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU

3.1. | Tepuommueckuii 3aKoH 1 7 https://www.yaklass.rg/p/himija
[Mepuoanyeckas cucteMa XMMUYECKUAX https://resh.edu.ru/subject/29/
anemenToB [. . Menaeneena.

Crpoenue aToma

3.2. | Xumuueckas cBs3b. OKUCIUTEIBHO- 8 https:// WWW'yaklaSS'“f'/ p/himija
BOCCTAHOBHTEILHBIE PEAKIIH https://resh.edu.ru/subject/29/
Htoro 68

9 KJIACC

Ne | HamMmeHOBaHHME Pa3ieNoB  TeM mporpaMmbl | KOIHHUECTBO | DIeKTPOHHbIE (tHPOBBIE)

o/ 4acoB o0pa3oBaTteNbHbBIE PECypChI

Pasnen 1. BemecTBo u XUMHUECKUE PEAKIIN

1.1. | ToBTopeHue u yruyOiaeHue 3HAHUIT 6 https:/ WWW'yaklaSS'“f/ p/himija
OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca https://resh.edu.ru/subject/29/

1.2. | OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX 5 https://www.yaklass.ru/p/himija
peaxuuit https://resh.edu.ru/subject/29/

1.3. | DnexTponuTHYECcKas AUCCOLUALMS. 8 https://www.yaklass.ru/p/himija
XUMHUECKHE PEaKIH B PACTBOPAX https://resh.edu.ru/subject/29/

Pasznen 2. HemeTamisl ¥ MX COeTMHEHUS

2.1. | OO6mias xapakTepuCTUKA XMMUIECKUX 4 https://www.yaklass.ru/p/himija
anemenToB VIIA-rpynmesl. ["agorenst https://resh.edu.ru/subject/29/

2.2. | O6mas xapaKTepHCTUKA XMMUIECKUX 5 https://www.yaklass.ru/p/himija
snementoB VIA-rpymmst. Cepa u eé https://resh.edu.ru/subject/29/
COETMHEHHUS

2.3. | OOmas xapaKTepHCTUKA XMMUIECKUX 7 https://www.yaklass.ru/p/himija
anemenToB VA-rpymmsl. A3ot, Gocdop u ux https://resh.edu.ru/subject/29/
COETMHEHHUS

2.4. | OOmuias XapakTepUCTHKA XUMHUIECKHUX 9 https:// WWW-yaklaSS-“{/ p/himija
sementos IVA-rpymmsL. Vriepos u https://resh.edu.ru/subject/29/
KPEMHHH M UX COCJMHEHUS

Paznen 3. Mertansbsl M X COEIMHEHNUS

3.1. | O6mme cBOMCTBA METAIIIOB 4 https://www.yaklass.rg/p/himija

https://resh.edu.ru/subject/29/

3.2. | Baxneiimme METAIBI M MX COCAUHECHUS 17 https:// Www.yaklass.rL_J/ p/himija

https://resh.edu.ru/subject/29/

Paznen 4. Xumus u okpyxkaromas cpeja




4.1. | BemecTBa ¥ MaTepUAJIbl B KU3HH YEI0BEKA 3 https:/ WWW-yaklass-“f/ p/himija
https://resh.edu.ru/subject/29/
Uroro 68 https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/




