MyHununajabHoe Ka3eHHOe 0011e00pa3oBaTeibHOe yUpeKaeHne
«KpacHo3HameHcKasi cpeHsisi 001e00pa3oBaTebHAs K0
KypbuHCKOro paiioHa AJITalCKOro Kpas

PACCMOTPEHO «YTBEPKJAEHO»
mKoJIbHBIM MO yuuTeneil ecTecTBEHHO-
MaTeMaTUYECKOIro IIUKJIIa

Y2
npotokoi Ne 1 ot « 30 » aBrycra 2024r. MBAPEITOp KO jw Pas E.H.

IMPUHSITO [Mpukaz No 73/4-on ot « 30 » aBrycra 2024r.

MeIarOTUYECKUM COBETOM IIIKOJIBI
npotokon Ne 1 ot « 30 » aBrycra 2024r.

Pabdouyass mporpamma

Xumusa 8 -9 kiaccol

OCHOBHOE 00111ee o0pa3soBaHue

0230BbIIi VPOBEHbL

Ha 2024-2025 yueOHbIii roa

Paspador4uk:
beixanosa B.H., Cynnec JI.[I., CkBoprioBa H.A.
yUUTEIsE OMOJIOTUH, XUMUHU

c. Kpacnosnamenka 2024



MHNOACHUTEJBHASA 3AIINCKA

[IporpaMma no xumum Ja€T NpeAcTaBleHUe O LENsIX, 001el cTpaTeruy 00y4eHus, BOCIUTaHUS
U pa3BUTUsA OOYy4alOMIMXCSl CpEACTBAMH Y4eOHOrO IMpeaMeTa, YCTAaHABIMBACT O00s3aTeIbHOE
MIPEAMETHOE COAEPIKAHME, PEyCMATPUBAET PACIIPEECICHUE €r0 M0 KJIAccaM U CTPYKTYpUPOBAHUE 10
pazienaM M TeMaM [MpOTrpaMMbl [0 XHUMHUH, OIPEACNACT KOJIMYECTBEHHbIE M KAaueCTBEHHbIC
XapaKTEPUCTUKU COAEPKAaHUSI, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
0COOCHHOCTEHN 00y4YaroluXCcsi, ONpeeisseT BO3MOKHOCTH MpeaMeTa JUlsl peau3alud TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takxke TpeOOBaHHI K pe3ynbTaraM OOy4YeHHs XMMHHM Ha YPOBHE Ileliel HU3ydeHUs
MpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIBHOCTH O0YYaIOUIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMsL.

3HaHWE XUMHUU CIYXKUT OCHOBOM JUIsi (hOPMHUPOBAHUS MHUPOBO33pEHHUS O0O0ydYarolIerocs, €ro
MPEJICTABICHU O MAaTePUAIILHOM EIWHCTBE MHPA, BAXHYIO POJb HTPAIOT (OpPMUPYEMBbIC XHUMHEH
MIPEJICTABJICHUS] O B3aMMOIPEBPAILCHUSAX SHEPTUUM U 00 SBONIOIMH BELIECTB B IMPHUPOAE, O MYyTIX
perieHus TI00aTbHBIX MPOOJIEeM YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealv3alii BO3MOXKHOCTEH [UIsi caMopa3BUTUS U (POPMHUPOBAHUS KYJIbTYPHI
JUYIHOCTH, €€ o0IIel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHME MBINUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOydaromumxcs,
HaBBIKOB UX CAMOCTOSITEJIbHON Y4eOHOW AESITEIIbHOCTU, IKCIIEPUMEHTATIBHBIX U HUCCIIEI0BATEIHCKUX
YMEHHUI, HEOOXOJUMBIX KaK B MMOBCEIHEBHOM JKU3HH, TaK U B TPOPECCHOHATBHON AESITETbHOCTH;

3HAKOMUT CO CTICIM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBHI LIEJIOCTHOTO B3TJIsAIa HA
€IMHCTBO TIPUPOJBI U  YEJOBEKa, SBIAETCA OTBETCTBEHHBIM J3TalloM B  (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0y4arOIIUXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPO/IE, K YETOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIHuXCs.

JlanHple HampaBleHUST B OOYYeHHH XUMHH OO0ECIeuMBalOTCS CIeUU(PUKON COAepKaHUS
y4eOHOTO TpeIMeTa, KOTOPBIN SIBISETCS IMENarorMYecKd aJanTHPOBAHHBIM OTpakKeHHWeM 0a30BOit
HayK{ XMMHUU Ha ONPEEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHHs OpPHUEHTHPOBAaH HAa OCBOECHHE
OOyYaIOIUMHUCS CUCTEMBbl TMEPBOHAYAIBHBIX TOHSATUI XWMHUH, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TTOHSITHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepkaHusl MPOTpaMMBbl IO XUMHUH c(popMHpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a
k e€ m3ydenuto. ConepKaHUE CKJIQIbIBACTCA U3 CHUCTEMbI TMOHATUM O XHMHYECKOM DJJIEMEHTE U
BEIIECTBE M CUCTEMBI MOHATUI 0 XUMHYeCKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
M0 TPUHIMIY TOCJIEI0BATEILHOTO PA3BUTHUsI 3HAHWN HA OCHOBE TEOPETHUECKHX TMpeICTaBICHUIN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— IpeJCTaBICHU 00 ANEKTPOTUTHIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHWS pacCMATPUBAIOTCA HA OCHOBE OMIIUPUYECKH TIONYYCHHBIX W
OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCSA TOCIENOBATEIILHO OT OJHOTO YPOBHS K JIPYrOMY, BBITOTHSS
byHKIIME OOBSICHEHHS W TMPOTHO3UPOBAHMSI CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHnune mporpaMMBbl IO XUMUH CTIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUECKOM
COCTABJISIFOLIEH HAYYHOM KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOIIECHUS
K HAYYHOMY 3HAHHWIO U METOJIaM TMO3HaHMs B Hayke. M3yueHne XUMUU MPOUCXOJUT C TIPUBJICUCHUEM
3HAHUU U3 paHee U3yYEHHBIX YUeOHBIX MpeaMeToB: «OKpyxarommii Mupy, «buonorus. 5—7 Kiaacce» u
«®Dusuka. 7 Kmacey.



[Ipyn m3ydeHUM XUMHUH TPOUCXOIUT (HOPMHUPOBAHHWE 3HAHWNA OCHOB XMMHYECKOM HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYCCKOW NEATEIHHOCTH YEJIOBEKa U KaK OJHOTO W3
KOMITOHEHTOB MHPOBOW KYyJbTYpHI. 3a7ada y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUHU CHCTEMBI
XUMHUYECKUX 3HAHWA — BaXXKHEUIMX (HAKTOB, MOHITHN, 3aKOHOB U TEOPETHUYECKHUX IOJOXKCHUH,
JOCTYITHBIX 00OOIIEHHI MHUPOBO33PEHUYCCKOTO XapakTepa, A3blka HAyKH, B MPHUOOIICHUH K HAyYHBIM
METOJIaM TO3HAHUS MPU U3YYCHUU BEIIECTB U XUMHUYECKUX pEakiuid, B (OPMUPOBAHUU U PA3BUTUU
MMO3HABATEJIPHBIX YMEHHUHN M MX IPUMEHEHNUHU B YU€OHO-TTO3HABATEIIbHON 1 y4eOHO-MCCIIeIOBATEIbCKON
JeSITeIbHOCTH, OCBOCHUU TPAaBHII 0€30M1aCHOTO OOpAICHHS ¢ BEIICCTBAMH B IIOBCEAHEBHON KHU3HU.

[Ipy w3ydeHMM XWMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS BaXHOE 3HAYCHHE
MpUOOpEIN TaKUe Yeil, KaK:

— (opMHpOBaHHE WHTEICKTYAIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJHHYECTBY, CaMOCTOATEILHOMY IMPUHATHIO PEHICHUN, CIOCOOHOW amanTHPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIOBUAM KU3HU;

— HAmNpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYECKOE MPUOOIICHHEe OOyJaronmmxcs K
CaMOCTOSITEITLHOW TIO3HABATEIBHONW NEATENHbHOCTH, HAYYHBIM METOJaM MO3HAHUS, (POPMUPYIOIIUM
MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecriedeHne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYAIOMIMMHUCS — OIBITa
Pa3HOOOpPa3HOM JEATENBHOCTH, IIO3HAHWUS M CaMOIO3HAHMs, KIIOYEBBIX HAaBBIKOB (KIIFOUYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JICATEIbHOCTH;

— (opMupoBaHue o61Iel (YHKIIMOHATLHOM U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
yMEHUU OOBSICHATh W OIICHUBATH SIBJICHHUS OKPYXAIOIIET0 MHpA, HUCIOIb3ys 3HAHUS W OIIBIT,
MOJIy4YEHHBIE MPU U3YYCHUH XUMUU, IPUMEHSITh UX MPU PEIICHUH MPOoOJIeM B OBCEIHEBHOM KHU3HU U
TPYAOBOM AEATEIBbHOCTH;

— (dopmupoBaHre y OOYyYarOMIMXCS T'YMAaHUCTUYECKUX OTHOIICHUU, MOHUMAHHS I[EHHOCTH
XUMHUYECKHUX 3HAHUU JUTSI BBIPAOOTKU SKOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJAOBOU
JESATEIbHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBAIMH K O0yYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAaMOBOCITUTAHHUIO Ha
OCHOBE YCBOECHHS OOIIEYEIOBEYECKHX I[EHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY mpoduiis u
HAIPaBICHHOCTH JAJIbHEHIIIETO O0YICHHMSI.

®OPMHUPOBAHUE PABOYEM IPOITPAMMBI C YYETOM IIPOT'PAMMBI
BOCIIMTAHMUA.

PabGouas mporpamma obecrneunBaeT JOCTHKEHHE JIMYHOCTHBIX pE3yJlbTaTOB B paMKax
peamu3zanuu Moyis «llIkonbHbIH ypok» Paboueit mporpaMMbl BOCIIUTaHUS:

-dopmupoBaHue y 00y4yaronmxcs OCHOB POCCUNCKON UIEHTUYHOCTH;

-['oTOBHOCTH 0OyUalOIMXCS K CaMOpPa3BUTHIO;

-MoTuBaIuio K Mo3HaHUIO U 00YUECHUIO;

-lleHHOCTHBIE YCTAaHOBKHU U COL[UAIbHO-3HAYMMbIEC KaueCTBA JINYHOCTH;

-AKTHUBHOE y4aCTue B COHH&HLHO-SH&HHMOﬁ JACATCIBbHOCTH.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMWMSI» B YYHEBHOM IIVIAHE

OOmiee 4KMcno YacoB, OTBEAEHHBIX M H3YYCHHs] XMMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctapiseT 136 gacos:

B 8 kiacce — 68 yacoB (2 yaca B HEJCIIO),

B 9 kacce — 68 JacoB (2 yaca B HEJIENIO).

COILEPKXAHUE YYEBHOI'O ITPEAMETA "XUMUA"

8 KUIACC

HepBOHa‘IaJIbHI)Ie XUMHUYCCKHUE TIOHATHUSA



[Ipenmer xumuu. Posb XxumMuu B KU3HU 4yenoBeka. Tena u BemiecTBa. dusznueckue cBOMCTBA
BEUIECTB. ATrperatHoe COCTOsHHME BellecTB. [loHsATME O MeTonax IMO3HAaHUS B XMMHMHU. XHUMHS B
cucteme Hayk. YucTeie BemecTBa U cMecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE IEMEHThl. CUMBOJIBI XUMHUYECKUX 3J1eMEHTOB. [IpocThie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BeulecTB. OTHOCHTENbHAS aTOMHas Macca. OTHOCUTENbHAs MOJIEKYIsIpHas Macca. MaccoBast
JI0J151 XUMHUYECKOT'0 3JIEMEHTA B COEIUHEHUU.

KonnuectBo BemectBa. Moiss. MoisipHas macca. B3auMoCBS3b KOJIMYECTBA, MAacchl M 4YUCIA
CTPYKTYPHBIX €IUHMII BemiecTBa. Pacuérel o hopmynamMm XMMHUUYECKHX COEAMHEHHH.

Du3nyecKkue 1 XMMUUECKUE SBJICHUS. XUMUYECKas peakus U €€ MpU3HaKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XUMu4eckue ypaBHeHus. Kiaccudukanus XuMUYecKuX peakuui (CoequHeHus,
paznioKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMMHYECKOH TIIOCYIOH, IMpaBHjIaMH padOThl B J1a0OpaTopuud M MpuéMamu
oOparieHus ¢ 1a00paTOPHBIM 000PYAOBAaHUEM, U3YUYEHHUE U ONUCaHUE (PU3UYECKUX CBOWMCTB 00pa3LoB
HEOPTraHMYECKUX BEIIECTB, HAOMIOJeHNE (U3NYECKUX (TUIaBJICHHWE BOCKA, TasHHUE JIbJIA, PACTUPAHUE
caxapa B CTYIIKe, KMIIEHUE M KOHJEHCAIMs BOJbl) M XUMHYECKUX (FOpPEHUE CBEUYH, MPOKAJIMBAaHUE
MEIHOH IPOBOJOKH, B3aMMOJEHCTBHE Mejla C KHUCJIOTOM) sBJIEHUN, HAOIIOJEHUE M ONUCAHHE
IIPU3HAKOB TPOTEKAaHUs XMMHUYECKMX peakuui (pas3sio’keHHe caxapa, B3auMOJEHCTBHE CEpHOM
KHMCIIOTHI C XJIOpUAOM Oapus, pasnoxxenue rugpokcuga meau (II) mpu HarpeBaHuu, B3auMOJAEHCTBHE
xenes3a ¢ pactBopoM conu meau (1), usydenue crnoco6oB pa3ziesnieHus: CMeceil: ¢ MOMOILBIO MarHuTa,
¢uIbTpOBaHME, BBIAPUBAHHE, MUCTUIUIALMSA, XpoMmarorpadus, MPOBEICHHE OYHUCTKU IOBAPEHHOMN
COJM, HaOJIOJCHHE M ONHUCAHHWE pEe3yJbTaTOB IPOBEIEHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUs MAcCChl, CO3/IaHUE MOJIETIEH MOJIEKYJ (IIAPOCTEPHKHEBBIX).

Baskneiilue npeacTaBuTe I HEOPraHUYeCKHUX BellecTB

Bo3nyx — cMmech razoe. CocraB Bo3nyxa. Kucnopom — »3ieMEHT M HpPOCTOE BELIECTBO.
Haxoxxnenune kucimopoga B mpupone, (U3NYECKHe M XUMHUYECKHE CBOWMCTBA (PEaKIHUW TOPECHHUSA).
Oxcunpl. Ilpumenenune xkuciopona. CrnocoObl MOMy4eHUs KUCIOpojJa B JabopaTopuu U
npoMeblnieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amgoTponHas MoJIuduKanus
KHUCJIOPOJa.

TemnoBoit  3¢pdexT xXuMHUecKOM peakuuu, TEpPMOXUMHUYECKHE YpaBHEHHS, DOK30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: Yyronb U MeTaH. 3arpsA3HEHNE BO34yXa, YCHIIEHUE TAPHUKOBOIO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BeniectBo. HaxoxeHne Bojoposa B npupose, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI nomydeHust. Kucinotsl u conu.

MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMUUYECKUM YpaBHEHUSIM.

®usnueckue CcBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacwlmeHHble u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTH BeliecTB B BojAe. MaccoBast 0JIg BELIECTBA B PACTBOPE.
Xumuueckue cBoWcTBa Bojabl. OcHOBaHMs. Poilb pacTBOPOB B MpPUPOAE M B JKU3HU YEJIOBEKA.
Kpyrosopot Bozs!l B ipupojie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss Heopranmveckux coemuHennit. Oxcuapl.  Knaccudukamumss  OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. HomeHnkinatypa
OKCHJIOB (MEXIyHapoaHas M TpuBUaibHas). dusmyeckrue MW XUMHUYECKHE CBOWCTBA OKCHJIOB.
ITony4yenue okcuaoB.

OcHoBanus. Knaccupukanuss ocHOBaHM: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHOBaHUI (MEXIyHapoaHas U TpuBHajibHAas1). PU3NUECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [lomyueHne OCHOBaHUM.

Kucnorsl. Knaccugukanus kucinor. HomeHnknaTypa KHCIOT (MEXAyHapoaHast U TPUBHAIIbHAS).
du3nYeCcKre U XMMUYECKUe CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonydenue
KHCJIOT.

Comu. Homenkinatypa conedd (MeXIyHapoaHass W TpuBUaiIbHas). DUUYECKHE W XUMUYECKHE
cBoricTBa coseil. [lonyuenue cosei.

I'eneTndeckas CBI3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.



Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeesieHHe COJEpKaHUi KHUCIOpoAa B BO3JyXe; IOJIyueHHe, COOHMpaHHe,
pacro3HaBaHME€ M H3Y4YE€HUE CBOWCTB KMCIOpOJa; HAOMIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHMCIIOPOJIOM UM YCIIOBUS BO3HMKHOBEHMSI M IIPEKpAIlEHMs] TOpeHus (I10Kapa); O3HAKOMIIEHUE C
o0pa3liaMu OKCHIOB M ONHCAaHME MX CBOMCTB; IOJyYeHHME, COOMpaHME, pacliO3HaBaHUE M U3y4eHHE
CBOMCTB BOOpoJa (ropeHue); B3aumojeicTBue Bojgopoaa ¢ okcupom meau(ll) (BozmoxHO
UCIOJIb30BAaHUE BHJIEOMAaTEpUAIOB); HAOMIOZEHHE OOpa3lloB BEIECTB KOJMYECTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEH PacTBOPEHMS BEIIECTB C PA3JIMYHON PaCTBOPHMOCTBIO; IIPUTOTOBICHUE
pacTBOPOB C ONpeAEIEHHON MaccOBOW [0JIell pacTBOPEHHOIO BEIIECTBA; B3aMMOJEHCTBHE BOJBI C
MeTaulaMi (HaTpueM M KajblueMm) (BO3MOXKHO MCIIOJIb30BAaHME BHEOMATEPHAIIOB); OIpE/eICHUe
pPacTBOPOB KHUCIIOT U IIENI0UYeil ¢ MOMOIIBI0 HHIUKATOPOB; UCCIEJ0BaHHE 00pa3l[0B HEOPraHUYECKUX
BEIIECTB Pa3JIMYHbIX KJIACCOB; HAONIIOJICHNE U3MEHEHUSI OKPACKH UHJUKATOPOB B pACTBOPAX KUCIOT U
miesnoue; m3ydeHue B3aumojeiicTBus oxcuzaa meau(ll) ¢ pacTBopoM CEpHON KUCIOTBI, KUCIOT C
MeTaJulaMH, peakluuil HeWTpaau3aluy; MoJy4YeHHe HepPacTBOPHUMBIX OCHOBAaHUH, BHITECHEHHE OJHOTO
MeTajljla JPYTMM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1ay 10 TeMe «BaxHeimune
KJIaCChl HEOPIaHUYECKUX COEIUMHEHUI».

IMepuonuyeckuii 3akon u [lepuoguyeckasi cucrema xumMudeckux djemenToB /. U. MenneneeBa.
Crpoenne aroMoB. XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINHU

IlepBble MONBITKM KJIAacCU(PUKALMK XMUMHUYECKUX 3JIeMEeHTOB. [loHsATHE O Tpynmax CXOAHBIX
3JIEMEHTOB (ILLEJOYHbIE U ILEJIOYHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCHUIBI.

[Iepnonnueckuit 3akoH. Ileprnoanyeckas cucremMa xumuyeckux 3yeMeHToB /[l . Menneneesa.
Kopotkonepuonnas u JuyinHHonepuoaHas ¢popmsl Ilepuoanueckoil cCuCTeMbl XUMHUECKUX 3JIEMEHTOB
. W. MenneneeBa. Ilepuonsl u rpynnbl. PU3HYECKHH CMBICI IMOPSAAKOBOIO HOMEpPa, HOMEPOB
IIepuoja U rpymIbl JJIEMEHTA.

Crpoenue atomoB. CoctaB aromMHbIX siaep. M3orombl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX
00os04yek aroMoB nepBbiX 20 XxuMudeckux aeMeHToB Ilepuoanueckoii cucremst . M. Menneneesa.
XapakTepuCTHKa XUMHYECKOIO 3JIEMEHTAa 10 ero mnojiokeHutro B Ilepmoanueckon cucreme /[l. U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAJIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U IEPUOIaM.

3nauenue Ilepuonnueckoro 3akoHa u [leproguueckoil CUCTEMbl XHUMUYECKUX 3JIEMEHTOB IS
pa3BuTUA Hayku U npaktuku. [. . MenzaeneeB — y4€HbIN U rpakIaHUH.

Xumuueckasi ¢Bsi3b. KoBaneHTHas (MOJsipHAs U HETOJSpHAs) CBSI3b. DJIEKTPOOTPHUIATEIILHOCTD
XUMHMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucieHus. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakuuu. IIporneccsl okucieHus u
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yueHHe o0pa3lloB BEIIECTB METAJUIOB U HEMETAJIOB; B3aUMOJIEHCTBUE TMIPOKCHAA LIMHKA C
pacTBOpamMH KUCJIOT U IIEJI0YEH; MPOBEACHNUE ONBITOB, WILIIOCTPUPYIOMINUX MPUMEPBl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIuii (TopeHue, peakliiuu pa3iokKeHus, COeIMHEHNS).

MexnpeameTrHblie CBSI3H

Peanuzanust MeXIpeIMETHBIX CBsI3€H NMPH M3YYeHUU XUMHUH B 8 Kiacce OCYyLIeCTBISETCs Yepes
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX IOHATHUN, TaK U TOHATHH, SBISIOLIUXCA
CUCTEMHBIMH JIJIS1 OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAy4yHBIM (akT, TUIIOTE3a, TEOpUs, 3aKOH, aHaJM3,
CHHTE3, Kiaccu(UKanus, NepruogUYHOCTh, HAOIIOJeHUE, IKCIIEPUMEHT, MOJICTUPOBaHHE, U3MEPEHUE,
MOJI€EJIb, SIBJICHHE.

®dusuka: Marepusi, aToM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIIbI,
PaZoaKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUHN 3apsijl, BEIIECTBO, Te€I0, 00BEM, arperaTHOe COCTOsTHUE
BEIIECTBA, ra3, pU3nuecKue BeIMUNHBI, €TUHHIIBI H3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOIbI, MOJE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTBo M XMMH4YecKas peaKkius

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux sneMentoB . . Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJlUsl, KaJbLUS M HMX COCAUHEHUHM B COOTBETCTBUU C IIOJIOXKEHHUEM DHIIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XUMHUYECKOM CBSA3M. [HIBl KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIETKU U BUJIa XUMUYECKOM CBA3H.

Krnaccudukanus u HOMeHKIIaTypa HEOPraHUYEeCKMX BellecTB. XMMUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K PpA3IMYHBIM  KJlaccaM HEOPraHMYECKUX COEAUHEHMH, TeHEeTHYecKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudpukanus XUMHUYECKHX PEAKIMH 1O pa3iuyHbIM MpU3HAKaM (M0 YHCIy M COCTaBy
YYacTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTEIEHEH OKHCIICHUS
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTHUMOCTH, MO YYaCTHUIO KaTaln3aropa). DK30- U dHJOTEPMUYECKHE
peakyy, TepPMOXUMHYECKUE YPABHEHHUS.

[lonatne o ckopocTH xuMmH4Yeckod peakuuu. [loHsTne 00 0OpaTHMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [[oHATHEe O TOMOTeHHBIX M IeTepOreHHbIX peakuusx. [lonsTue o karanuse.
[Tonste o xumMuueckoM paBHOBecuHU. DaKTOPHI, BIMSIOMIME Ha CKOPOCTh XMMHUYECKON peakuuu u
MIOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUHM,  JJEKTPOHHBIM  OajaHC  OKUCIMTEIBHO-
BOCCTAHOBUTEIBHOMN peakunu. CocTaBieHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil
C MCTMIOJIb30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopus >IEKTPONUTHYECKON AMCCOLMALMM. OJIEKTPOJUTHI M HE3JIEKTPOJIUTHL. KaTHOHBI,
aHMOHBbI. MeXaHu3M AMCCOLMAIMM BELIECTB C Pa3IMYHBIMU BUJAMU XHUMHYECKOH cBs3u. CreneHb
nucconuanui. CHIIbHBIE U C1a0ble SEKTPOIUTHI.

Peakuuu unoHHOro oOMeHa. YcCiOBHUS NPOTEKAaHUS peakUuid HOHHOrO OOMEHa, MOJHbIE U
COKpallléHHbIE HOHHBbIE YypaBHEHHUsA peakiuil. CBONCTBa KHCIOT, OCHOBAaHUM M COJIEM B CBETE
MPEACTABICHUIN 00 JEKTPOIMTUUECKON aucconuanui. KauecTBeHHbIe peakiini Ha HOHBIL. [loHsTHE O
TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHUE C MOJIETISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
U HeMmeTauloB (rpajgura W anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HATpHs), HCCIEIOBAHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKON peakiMy OT BO3JEHUCTBHUS PAa3NUUYHBIX (AKTOPOB, HCCIEAOBAHNE
JJIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, IMPOLECCAa IUCCOLMALMM KHCIOT, IIEIOYeHd M COoJed
(BO3MOHO HCHOJIb30BaHUE BUJEO MATEPHUAIIOB), IPOBEACHHUE OIBITOB, WIUIFOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKIii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIJEICHUE Ta3a, 00pa3oBaHUE BOJIbI),
OTBITOB, WJUTIOCTPUPYIOUINX MPHUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX pPEAaKIMi (TOopeHwue,
peakiuu pasjoKEHUs, COEIMHEHUs), pPACIO3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOIUIBIO
KaueCTBEHHBIX PEAKIMI HA MOHBI, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl u MX coeJUHEHUSA

OOmiast XxapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEHEeHU
okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — TAJOTCHOB. XHWMHUYECKHE
CBOWCTBA Ha TmpuMepe xJopa (B3aUMOEWCTBHE C MeTallaMH, HEMeTaJUlaMHd, IIeJI0YaMH).
Xnopooaopod. ComnsiHast KHCJIOTa, XUMHUYECKHE CBOMCTBA, MOJIydYeHHE, MpUMEHEHHE. J{eiicTBrUe Xopa
1 XJIOPOBOJIOPO/Ia HA OPTaHM3M UeloBeKa. BajkHelme XJI0pyu/Ibl U UX HaX0XAEHHUE B IPUPOJIE.

O6mas xapaktepuctuka ds1aeMeHTOB VIA-rpynmbel. OcCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa
u cepbl. ANNOTpomHbIE MOIU(MUKAIMM KHUCIOpoAa M cepbl. XHMHUYECKHE CBOMICTBa Cephl.
CepoBosiopoJi, cTpoeHHe, (PU3HUECKue U XUMHUECKue cBoiicTBa. OKCHUIBI Cepbl KakK MpeACTaBUTEIH
KHCIOTHBIX OKcuJoB. CepHas KHCIOTa, (QU3MYECKHMe U XUMHYECKHe CBOWcTBa (0OmIue Kak
NPEJCTaBUTENs KJlacca KUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKallhie B OCHOBE
MIPOMBIIIJIEHHOTO CIIoco0a MoxydeHus cepHoil KUCOThl. [IpuMenenue ceproil kuciotel. Conu cepHon



KHCIIOTBI, KaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHU B MPUPOJE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIeH Cpelapl COSNMHEHHSIMH Cepbl (KHCIOTHBIE —JIOKIHM,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmast  xapakTepucThka d1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHU OKUCICHMs. A30T, pacIpoCTpaHEeHUEe B Ipupoje, GU3nueckue U XUMUYECKHEe
cBoiictBa. KpyroBopoT azora B mpupone. AMMHUAK, ero (u3nuecKkue M XMMHUYECKHE CBOWCTBA,
nosiyueHue u npuMmenenue. Coiau aMMOHUSA, UX (GU3NYECKUE U XMMHYECKHE CBOWCTBA, MPUMEHEHUE.
KayecTtBeHHast peakuusi Ha HOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoyyueHue, (Qusndeckue Hu
XUMHUYECKHE CBOiicTBa (0o0mIMe Kak TMpeAcTaBUTENs Kjacca KHCIOT U crenuduyeckue).
Hcnonb30BaHWe HUTPATOB M COJICHI aMMOHHS B KaueCTBE MHHEpalbHBIX ynoOpeHHil. XumMuueckoe
3arps3HEHUE OKPYKAIOMIEH cpellbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHHE BO3/yXa,
nmouBsl 1 BosmoéMoB). dochop, amnorponHbie Mogudukanuun dochopa, Gu3MUECKHE U XUMHUCSCKHE
croiictBa. Okcun ¢ocdopa (V) u docdopHas kuciaora, PU3NYECKUE W XUMHUYESCKHE CBOWCTBA,
nosydenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX yI00OpEHHIA.

OOmast xapakrtepuctuka 3meMeHTOoB [VA-rpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCJICHMs. YTJIepoj, auIOTpOnHble MOAU(UKALMU, PACIpPOCTpaHEHHE B
npupoje, pusnuecKkue M XUMHUYECKHE CBOMCTBa. AzcopOmus. KpyroBopor yriepoma B mpupone.
Oxcuapl yriepoja, ux (usMueckne M XUMHUYECKHE CBOICTBa, JEWCTBHE Ha KHUBbIE OPTaHU3MBI,
MOJIydeHUE W TPUMEHEHHE. ODKOJOTMYECKHE MpOoOJieMbl, CBS3aHHbIE ¢ okcuuom yriaepona (IV),
TUIOTE3a I100AbHOTO MOTEIJICHHS KIMMaTa, NapHUKOBBINA d((ekT. YronpHas KUCIOTa U €€ COH, X
¢u3nveckne W XMMHUYECKHME CBOWCTBA, IMOJIyueHHE W IpuMeHeHune. KauecTBeHHas peakinus Ha
KapOoHaT-uoHbI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoja (MeTaH,
3TaH, OTHWJIEH, aleTHJIEH, J3TaHOJ, TJHIEPHH, YKCycHass Kuciota). llpupoaHple WMCTOUYHUKH
yII€BOJIOPOAOB (yroiib, MPUPOIHBINA ra3, HEPTH), TPOAYKTH UX MepepadoTku (OEH3UH), UX pOIb B
OBITY 1 TpOMBIIIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: KUPAX, OCIIKAX, YIIIEBOAAX
— M HX POJM B JKU3HHM 4YelOoBeKka. MaTepuaabHOE €IUHCTBO OpPraHMYECKHX U HEOPraHWYEeCKUX
COCIMHECHUM.

Kpemuuii, ero gusnueckue U XMMHYECKHE CBOICTBA, MOdydYeHUEe U npuMeHeHue. CoeanHeHus
KpeMHusi B npupone. OOmme npencrasieHuss o0 okcuae kpemHus (IV) m kpemMHHEBOW KHCIOTE.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTU. BakHel e cCTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[Ipobnembl 06€30macHOTO HCIOIb30BAHMS
CTPOUTEJIbHBIX MaTE€PHUaIOB B MIOBCEHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3l0OB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJSIHOM KHCIOTBHI, HpPOBEIECHUE
Ka4eCTBEHHBIX pEaKIWi Ha XJOPHA-MOHBI W HAONIONEHHE TPU3HAKOB MX TPOTEKAHUS, OIBITHI,
oTpaxkaromue (QU3MUecKue M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HMX COEIAMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHANIOB), O3HAKOMJIEHHME C oO0pa3lamMu XJIOpUJIOB (TaJlOreHHJIOB),
O3HaKOMJIEHHE ¢ o0pasumamMud cepbl M €€ COCOIUHEHHUSAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpHAIOB),  HaONIOJeHWE  Tmporecca  OOyrJMBaHMS ~ caxapa  MOJI  JEHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3yuYe€HHE XHUMHMYECKHX CBOWCTB pa30aBlI€HHON CepHOM
KHCJIOTHI, TIPOBEJIEHHE KAa4eCTBEHHOW peaknuu Ha cyiab(haT-HOH ¥ HaONIOJeHHe NpHU3HaKa e€
NpOTeKaHMs, O3HAKOMJIEHHME ¢ (U3MYECKMMM CBOMCTBaMHM a3oTa, (ocdopa M UX COETUHEHUM
(BO3MOKHO HCITIOJIb30BAHHE BHJEOMAaTepHanoB), oOpa3laMu a30THBIX U (GOCPOPHBIX YAOOpEeHUH,
NoJIydeHue, coOMpaHue, paclio3HaBaHUE U HM3YYEHUE CBOMCTB aMMHUaKa, MPOBEACHUE KaYyeCTBEHHBIX
peaknmii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYeHHE NMPU3HAKOB MX MPOTEKAHHS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW A30THOH KHUCIOTHI C MeIbI0 (BO3MOXKHO MCIIOJIB30BaHHME BHIEOMATEPHAJIOB),
W3ydeHHe MOJeNel KPUCTAJUIMYECKHX PeHIETOK anmasza, rpadura, QynnepeHa, 03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMM  PAcTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTHBOTa3a, IONydeHHe, COOMpaHWe, pPacro3HaBaHWE W HW3YyYeHHE CBOWCTB YIJIEKHCIOrO rasa,
MIPOBE/ICHNE KadeCTBEHHBIX PEAaKIMH Ha KapOOHAT M CHJIMKAT-MOHBl M HM3y4YeHHE IPH3HAKOB HX
MPOTeKaHHs, O3HAKOMJICHHE C  TPOAYKIHEH  CHJIMKATHOM  TPOMBINUICHHOCTH,  peIICHUE
HKCHEPUMEHTAIbHBIX 337124 110 TeMe «BaxkHel1e HeMeTaIbl U UX COSTUHEHUSD.



MeTa/uuibl M UX COCAMHEHUS

OO0mast xapakKTepUCTHKAa XUMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHUU WX TIOJIOKEHUS B
[Tepuoanueckoit cucteMe xumuueckux 3nemeHToB J[. . MenaeneeBa u ctpoenus aroMoB. CTpoeHne
MeTaJuIoOB. MeTallmnyecKkas CBsI3b U METAIUIMYECKAss KPUCTALTNYECKAs pelIéTKa. DIeKTPOXUMUYECKUI
psaa HampsbkeHUH MerayuioB. Du3nueckue M XMMHYECKHE CBOMCTBa MeTayioB. OOmue crocoOsl
MoJTy4eHusi MeTauioB. [ToHSATHE 0 KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT KOPPO3HUH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[lenounble MeTaibl: noJjiokeHue B llepuoanueckoin cucreme XxumMuueckux 3nemeHtoB 1. U.
MeneneeBa, CTpOEHUE UX aTOMOB, HaxoxJeHue B npupoje. Gusznyeckue u XMMHUECKHE CBOWCTBA
(na mpumepe HaTpus U Kanus). OKCUABl U TUAPOKCUABI HATpusi M Kanus. [lpuMeHeHue IeroyHbIX
METAJUIOB U UX COCIUHEHUM.

[IlenouHO3eMENBHBIE METAJIBI MarHui M KajblMil: mosnokeHue B Ilepuonuueckoit cucreme
xuMmuueckux saeMmeHToB JI. M. MenzaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXICHHUE B MPUPOJE.
Ouznyecknue U XUMUYECKUE CBOMCTBA MarHus U Kaiubplus. Baxkneire coenuHeHus: Kanblus (OKCH]L,
THIIPOKCU, cOH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMunauii: nosioxenue B llepumoamyeckoil cucreme xumuueckux adnemeHtoB . .
MeneneeBa, CTpOGHHE aToMa, HaxOoXJeHWe B mnpupojae. PU3HMUYECKHEe W XUMUYECKHUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux siemeHToB . M. Mennaeneena,
CTPOEHUE aToMa, HaXOXJeHHe B npupoje. Ouznyeckue U XUMUYECKUE CBOMCTBa xene3a. OKCUpl,
ruzapokcuabl 1 conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U NOJTyYEHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMy METAJUIOB M CIUIaBOB, MX (DH3UYECKMMH CBOWCTBAMH, U3YYCHUE
pE3yNbTaTOB KOPPO3HH METaNIOB (BO3MOXKHO HCIIONb30BaHUE BHIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbIM U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOBI, IMpollecca TOPEHHUsS XKelle3a B KHCIOpoae (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIOB), IPU3HAKOB MPOTEKAHUS KAUYEeCTBEHHBIX PEAKUU Ha HOHBI:
MarHus, Kajablus, alFOMUHUS, [IMHKA, xkene3a (1) u xxenesa (I11), mequ (II), Habmrogenue u onucanue
MPOIIECCOB OKpAIIMBaHUS TJIAMEHW MOHAMU HATPHUSA, KU W KaJIbIHs (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIeN0BaHNE aM(OTEPHBIX CBONCTB THUIAPOKCHUIA ATOMUHUS W THIPOKCHIA
[IMHKA, pelIeHNe IKCIIEPUMEHTAIBLHBIX 33/1a4 10 TeMe «BakHeIe MeTaibl U UX COSTMHEHUS».

XuMHus U OKpY:KamoLas cpeaa

BemectBa M Marepualibl B IIOBCEJHEBHOM MHM3HU 4YeEJIOBEKAa. be3omacHoe HCIOJIb30BaHUE
BELIECTB U XUMUUECKHX peaklnii B ObITy. [lepBas moMoIb Npu XUMUYECKHX 05KOTaX U OTPaBICHUSX.

XUMHUECKOe 3arpsi3HEHUE OKpY)Karolled cpeabl (MpelesbHas JOMYCTHUMas KOHIIEHTPALUS
Beulects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmwie céasu

Peanu3zanus MeXIpeIMeTHBIX CBsI3ed MPU U3YUYEHUU XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepes
UCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK M TOHATUH, SBISIOLIMXCS
CUCTEMHBIMU JJI OTAEIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OOme ecTecTBEHHO-HAy4HbIe MOHATUSA: HAy4HbIM (akT, rumoresa, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kjaccu(UKaus, IepuoauYHOCTb, HAOI0IeHUE, SKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHNE,
MO/IEJIb, SIBJIEHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOIOTrHs, MaTepHUabl.

®usuka: Marepusi, aroM, DSJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWUI, H30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsill, MPOBOJHUKH, MOJYIPOBOJAHUKH, AUIIEKTPUKH,
(GOTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BeIlecTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIIIMUECKAsT PEUIETKA, CIUIaBbl, (PU3NUECKUE BEIWYMHBI, €IUHUIIBI U3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: Qortocunres, apixanue, Ouocdepa, 5KOCHCTEMa, MHUHEpaIbHbIE YJI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TIUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATDBI

OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O O0IIEro 00pa30BaHus JIOCTUTAIOTCS
B X0jic OOy4YeHUS XUMHUH B CIMHCTBE Y4€OHOW M BOCIUTATENBHOU AestenbHOCTH OpraHuzanuu B
COOTBETCTBUHM C TPAJAWLUOHHBIMU POCCUUCKMMH COLUOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, TPUHSATBIMA B OOIIECTBE MpaBWIAMH W HOPMAaMH TIOBEJEHUS M CIOCOOCTBYIOT
IpoLeccaM caMOIMO3HAHUS, CAMOPA3BUTHS U COI[MAIN3AIIMU 00YJarOIIUXCS.

JIn4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMl M PACHIMPEHHE OMbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM
YUCJIEC B YACTHU:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHUMAaHHUS 3HAYEHUS XHMHUYECKOH HAyKl B JKU3HH COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOW HHQOpPMAIEH O TEPEIOBBIX JOCTIIKCHUSX M OTKPBITHIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAaYYHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUSI O COIMAJIBHBIX HOPMAax M TMPaBWIAX MEKIUYHOCTHBIX OTHOUICHUW B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
y4e0HO-HCCIIeIOBATEILCKOM, TBOPYECKOW W JAPYrUX BHIAX JICATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JEATEIbHOCTH NpPU BBHIMOJHEHHHM Y4eOHBIX, MO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUM XUMUYECKHX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B TMpoliecce A3TOW Y4eOHOH JAedaTeTbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE MOBEICHHE W TOCTYIKH CBOUX TOBAPHIIEH C MO3MIIMM HPABCTBEHHBIX M IMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMHUYECKON pEaKIUu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU M COCTaBIAIONIME OCHOBY Il TOHUMAaHUS CYIIHOCTH
HAyYHOM KapTHHBI MHpa, MPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS TMPUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPEIOi, O POJIM XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTENbHBIE MOTHBBI, HAalpaBlieHHbIE Ha TMOJY4YeHHE HOBBIX 3HAaHUM 1O XUMHH,
HEOOXOMUMBIE JJIT OOBSCHEHMs] HAONIOJAeMBIX TMPOIECCOB W  SIBICHHWH, IO3HABATEIbHOM,
WH(OPMAIIMOHHONW M YHTATENbCKOW KYIbTYpHI, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOW paboOThI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKHMH CpEJACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOYYEHHI0O M TO3HAHMIO, JI0003HATENbHOCTb, TOTOBHOCTb M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M WCCIIEAOBATEIbCKON JEeSITeNbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOY4YCHHS B JAJIbHEHIIIEM;

4) popMupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HH, OCO3HAHHUE MOCIEICTBUN W HEMPHITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHuUs
QIKOTOJIS, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TIpaBui O€30MacHOCTH TIPH
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpPEC K MPAKTUIECKOMY H3yUeHUI0 Mpodeccuii U Tpyia pa3iuyHOro pojia, YBaKEHUE K TPYAY
U pe3yibTaTaM TPYJIOBOHM JEATEILHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
M0 XMMHUH, OCO3HAHHBIN BHIOOP MHIWBUIYaTbHONW TPACKTOPUHU MPOAOKEHUsT 00pa3oBaHUs C YUETOM
JTUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XWUMHHU, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
YCIIECUTHOW MPOQPECCHOHANBHON JEATENILHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
a/1IarTHPOBAaThCs B MpodeccroHallbHOM cpefie;



6) IKOJIOTHYECKOT0 BOCTIHTAHHA:

HKOJIOTUYECKU 11eJIecO00pa3HOe OTHOLICHHE K IMPHPOJIE KAaK MCTOYHHMKY >XH3HU Ha 3emie,
OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHUE ILIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DM3MUYECKOMY M NMCHUXUYECKOMY 3/70POBBIO, OCO3HAHHE
LIEHHOCTH COOJIOEHUS MpaBWil OE30I1aCHOrO IOBEACHUs IpU padoTe C BELIECTBAMH, a TaKXKE B
CUTYyalUsIX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH IPUMEHSTh 3HaHMA, MOJydaeMble IPU HM3YYEHUM XHMUH, JJs PELIeHUs 3azad,
CBA3aHHBIX C OKPY’KAIOILIEW NPUPOJHON CPENOH, IS IOBBIIICHNUS YPOBHS HDKOJIOTMYECKON KYJIBbTYpHI,
OCO3HAaHMS TJI00AJBHOIO XapaKTepa 3KOJOIMUYECKUX MpoOieM M IyTel UX pEeLIeHus MOCPEeACTBOM
METOJI0OB XMMHMH, KOJIOIMYECKOIO MBIIIICHHS, YMEHUSI PYKOBOJACTBOBAaTbCA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEJIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTanpenMeTHBIX pe3yJIbTAaTOB BBUICIAIOT 3HAYUMBIE i1 (opMupoBaHUS
MHUPOBO33PEHHUs OOIEHAYYHBIC TOHATHS (3aKOH, TEOpHs, MPHUHIMIL, THIOTe3a, (aKT, CUCTeMa,
MPOIIECC, IKCIIEPUMEHT M JP.), KOTOPBIE HUCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEeIMETax
Y TO3BOJISIOT HAa OCHOBE 3HAHWW M3 ITHX MPEAMETOB (POPMHUPOBATH IMPEACTABICHUE O ICJIOCTHOU
HAy4YHOU KapTHUHE MUPA, U YHUBEPCAIbHbIC YueOHbIe AelicTBUA (T03HABATEIIbHBIE, KOMMYHHUKATUBHBIE,
PETYJIATHBHBIE), KOTOpbIE oO0ecrneunBaloT (GOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITCIIBHOMY
TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBrble JJornyeckne aelcCTBUSA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JOTMUYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHUM: PACKPbIBATh
CMBIC XMUMHUYECKUX MOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIUBATH B3aHMMOCBS3b C
JOPYTUMH TIOHSATHSMH), UCTIOJIL30BaTh IMOHATHS I OOBSICHCHHS OTICIBbHBIX (DAKTOB W SIBJICHHIA,
BBIOMPATh OCHOBAaHUS W KPUTEPUH I KJIACCH(UKAIMM XHMHYECKHUX BEIIECTB M XHUMHYECKUX
peakiuii, yCTaHaBIMBAaTh MPUUYUHHO-CJICACTBEHHBIC CBS3UM MEXIY OOBEKTaMHU HW3Y4YCHHS, CTPOUTH
JIOTUYECKHE pacCyXkIeHus (MHIyKTUBHBIC, [EIyKTHBHBIC, [0 aHAJOTWH), JAeNaThb BBIBOABI U
3aKJIIOYCHUS;

YMEHHE MPUMEHSATh B TMPOIECCe TMO3HAHMS TMOHATUS (TPEeIMETHbIE M METaNnpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENIH, WCIOIb3yeMble B XUMHH, MPEoOpa3oBbIBATH IIUPOKO
MpPUMEHsSIeMblEe B XHMHUU MOJIENbHBIE MPEJCTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ JIJIEMEHTA),
XuMu4ecKkas popMylia U ypaBHEHHE XUMUYECKON PEAKIUU — MIPU PEHICHUH yueOHO-TT03HABATEIHHBIX
3a/a4, ¢ y4€TOM 3ITHX MOJEIbHBIX MPEACTaBICHUN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XMMHYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUMHHO-CIEACTBEHHBIE CBS3M W INPOTHUBOPEUHs] B M3Y4YaeMbIX IIpoLEeccax U
SIBIICHHSX.
ba3oBble ucciaeaoBareibCKue 1ecTBUS.

YMEHHME MCITOJIb30BaTh MMOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKKE B
KauecTBE OCHOBBI Isi (DOPMHMPOBAHHS THIOTE3bI MO MPOBEPKE MPABUIHHOCTH BBICKA3hIBAEMBIX
CYKJICHUH;

MpUOOpEeTeHHEe OMbITa [0 IUIAHUPOBAHUIO, OPTaHM3AIMM M MPOBEICHUI0 YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IPOIeCcca, CaMOCTOSITEIIPHO MPOTHO3UPOBATH €T0
pe3ynbrat, (opMynHpoBaTh O000OIIEHHS ¥ BBIBOJALI IO pe3yJabTaTaM MPOBEAEHHOTO OIIbITA,
WCCTIEIOBAHUS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Padora ¢ unopmanmeii:

yMEHHEe BBIOMpATh, aHAIM3UPOBATH W HHTEPIPETUPOBATh WH(DOPMAIIUIO PA3ITUYHBIX BHUJIOB
dbopM TpeNCTaBICHUS, MOJNy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs IJUTEparypa
XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KPUTUUYECKH OIICHHBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE TPUMEHSATh Pa3IudHbIe METOJABl W 3alpoChl MPH MOUCKE M OTOOpe WHMOpPMAIUU |
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBIMIONHEHUS YUE€OHBIX W TO3HABATENbHBIX 3a7ad
OTpeNeEHHOT0 THUMa, NPHOOpPETEHHWE OmbITa B OOJACTH HCIOJB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJICHUE KYyJIbTYpOH AaKTUBHOI'O HCIIOIB30BAHUS PA3IUUYHBIX
MTOMCKOBBIX CHUCTEM, CAaMOCTOATEILHO BBHIOMPATh ONTUMAIbHYIO (pOopMy mpencTaBieHuss HHGOpMAIUU
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U WUTIOCTPUPOBATH PEIIacMble 3aJaudl HECIOKHBIMH CXeMaMH, JHarpaMMaMH, JPYyrHMH (opMaMu
rpaduKu ¥ UX KOMOMHAIUSMH;

YMEHHE WCHOJNb30BaTh M AaHAIM3UPOBATh B IIpoIecCe YYEOHOM M HCCIIEA0BATEIBCKON
JESTeTbHOCTH MH(OPMAIMIO O BIUSHUHM MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA U TPAHCIOPTA HA
COCTOSIHHE OKPY’KaIOIIEH MPUPOIHON CPEIBL.

KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUS:

yYMEHHUS 3a7aBaTh BOMPOCHI (B XOJ¢ auajiora U (MJIW) TUCKYCCHHU) IO CYIIECTBY OOCYKIaeMon
TeMbI, (DOPMYITHPOBATH CBOU MIPEIOKECHISI OTHOCUTEIHHO BHITIOTHEHHS TPETIOKEHHOM 3a/1a4U;

YMEHUS TIPEACTABISTh MOJyYCHHBIC PE3yJbTaThl MO3HABATEILHON JCATEIBHOCTH B YCTHBIX W
MMCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUIO0 PE3yJIbTaTOB BBIMOTHCHHUS XUMHUYECKOTO IKCIIEPUMEHTA
(;rabopaTopHOrO OmBITA, Ja0OPATOPHOM pPabOTHI MO HMCCIEJAOBAHHIO CBOMCTB BEHICCTB, Y4€OHOTO
IIPOEKTA);

yYMEHHUSl Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IT03HABATEIBHOW H
MCCIIEIOBATEIBCKON JICATENILHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB M COIJIACOBAHWs TO3UIUI (0O0CYXIeHUS, OOMEH MHEHHSMHU, «MO3TOBBIC INTYPMBI»,
KOOpJIUHAIIMSI COBMECTHBIX JICHCTBUH, ONMpPEIEICHHE KPUTEPUEB IO OIICHKE KAa4eCTBA BBITIOJHECHHOU
paboThI U ApyTHUE).

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIC 1eliCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LN JeATENbHOCTH, IUIAHUPOBATh, OCYLIECTBISATD,
KOHTPOJIHMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO JESATENbHOCTH, BHIOMpaTh Hambosee
3¢ deKTUBHBIE CITOCOOBI peleHus y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIFHO COCTABISATH
WM KOPPEKTUPOBATh MPEJIOKEHHBIA aJrOPUTM JEUCTBUIl MpPHU BBHINOIHEHUU 3aJaHUN C YYETOM
[IOJIyYEHUs HOBBIX 3HAHUW 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M pEaKUUsiX, OLIEHUBATH
COOTBETCTBHUE IOJIYYEHHOIO pe3yJibTara 3asBJICHHOW €I, YMEHHE HCIIOIb30BATh U AHAIU3UPOBATH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO  O0S3aTENBHOTO  COJCPIKAHUSA,
YCTaHOBJICHHOTO JIAHHOUM MPUMEPHOI pabodeil mporpaMMoii, BEIETSIOT: OCBOCHHBIE 00YyYaIOIIUMUCS
Hay4yHbIE 3HAHMSI, YMEHUSI U CIIOCOOBI JEHCTBUM, crienuuieckue s IpeIMEeTHON o0nacTu «XUMHUsI»,
BUJBI JICATEIHHOCTU IO TMOJNYYEHHUI0O HOBOTO 3HAHMS, €r0 HHTEpIpeTaluy, MpeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIIHIX.

K koHny o0yuyenusi B 8 Kiacce npeiMeTHbIE Pe3YJbTATHI HA 0230BOM VPOBHE OTPAKAIOT
chopMHPOBAHHOCTD YV 00YYAIOIINXCSA YMEHMIi:

® pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATUH: aToOM, MOJIEKYyJa, XUMHUYECKUU
AJIEMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIeCTBO, CMeCh (OAHOpPOAHAS W HEOJAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJISI XMMUYECKOTO AJIEMEHTa B COSAMHEHHH, MOJISIPHBIN 00BEM, OKCHUI,
KHUCJIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJIEHHUS, XMMHYECKas pPEaKIHus,
KIacCUpUKaLUg PpeaklMid: peaKkIUu COCTUHEHHs, DPEAKIHH pPAa3IOoKEeHUs, pPeaKlIud 3aMelIeHUs,
peaknuu oOMEHa, 9K30- M JIHJAOTEPMHUYECKHE PEAKIMH, TeTUIOBOM A((EeKT peakuuu, sApo aToma,
ANEKTPOHHBIA CIIOM aToma, aToMHas OpOWUTadb, pauyC aTroMma, XMUMHYECKas CBS3b, MOJSpHAs W
HETIOJISIpHAsl KOBAJCHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH, PAacTBOpP, MaccoBas OJIsI
BelecTBa (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;

® WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MMOHATUNA U MPUMEHSTH ITH TIOHSITHS
MIPU OTIMCAHWH BEIIECTB M MX MPEBPAIICHUH;

® WCMONB30BaTh XMMHUYECKYI0 CHMBOJIMKY IS COCTaBNeHUS (HhOpPMYIN BEIIECTB U YPaBHEHMIA
XUMHYECKUX PEAKIINIL;

® OMpeAeNsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K OMNPEASIEHHOMY Kiaccy
COCIMHEHHH 1Mo ¢GopMysaM, BUJ XUMHUYECKOW CBsI3M (KOBAJICHTHAs W WOHHAs) B HEOPTAHHMYECKHUX
COCIUHCHHUSIX
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e packpeiBaTh cMbica [lepuonnueckoro 3akonHa JI. WM. MengeneeBa: IeMOHCTPUPOBATH
MOHUMAaHHUE TEePUOJNYECKON 3aBHCHUMOCTH CBOWCTB XUMHYECKHMX JJIEMEHTOB OT UX TOJOXKEHHUS B
[lepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHUS! MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

® OMHCHIBATH U XapaKTepH30BaTh TaOiuuHyt0 (Gopmy llepronanyeckoil CUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pPa3NUyaTh TOHATHS «TJaBHasg monarpymmna (A-rpymma)» u «mobounas moarpynmna (b-
rpynmna)», Manble U OONbIlINe MEePUOJIbI, COOTHOCUTh 00O3HAYEHUS, KOTOpPhIE MMEIOTCS B TaOIuUIe
«Ilepuognueckas cucremMa xumuueckux oaemeHTtoB J[. WM. MengeneeBay ¢ 4YHCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOEHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsl slpa, oOIlee YHuciIo
AJIEKTPOHOB U PaclpeAeeHUE UX T10 AIEKTPOHHBIM CIIOSIM);

e KJIacCUPUIMPOBATh XUMUYECKHUE DIIEMEHThI, HEOPraHMYECKHWE BEUIeCTBA, XUMHYECKHE
peakuuu (1Mo YUCIy U COCTAaBY YYaCTBYIOLIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY 3 (deKTy);

® XapakTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPKJIasi OMUCAHUE IPUMEPAMH MOJEKYJISPHBIX YpPAaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKUX
peaKIuii;

® [IPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHHUS XUMHUYECKUX MPEBPALICHUN B PA3TUUHBIX YCIOBUSAX;

® BBHIUUCISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOT0 AJIeMEHTa 10 (popMyiie COeTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl 10 YPAaBHEHHUIO XMMHUYECKOUN peaKIlnu;

® TPUMEHATH OCHOBHBIE ONEpPAlMd MBICIUTENBHON NEATEIbHOCTH — aHAJIW3 U CHHTES,
CpaBHEHHE, 00OOIICHHE, CUCTEeMATH3AINIO, KIACCU(UKAIMIO, BBISBICHUE MPUYHHHO--CIIEACTBEHHBIX
CBSI3€M — JJIS1 M3y4YEHHS] CBOWCTB BEIIECTB U XMMHMUYECKUX PEAKLUN, €CTeCTBEHHO-HAYYHBIE METObI
MO3HAHMS — HAOII0JICHUE, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN U MBICJICHHBIN);

e CJIeI0BAaTh MpPaBUIIaM MOJIb30BAHUS XUMUYECKOW MOCYI0H 1 1a00paTOpHBIM 000pYyI0BaHUEM,
a TaKKe MpaBWiIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 110 TOJTYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOIOPOIA
U KHCIIOpOJia), TPUTOTOBJICHUIO PACTBOPOB C OMNpEAENEHHOM MacCcOBOM [0yl pacTBOPEHHOIO
BEIIIECTBA, TUTAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUE DKCIIEPUMEHTHI IO Paclo3HABAHHIO PAaCTBOPOB
ieI0uel ¥ KUCIOT C MOMOIIBI0 HHIANKATOPOB (JakmMyc, ¢heHondTaaerH, METUIOPAHK U IPYTHeE).

K koHuy o0yyeHusi B 9 kjacce npeaMeTHbIe Pe3VbTaThl HA 0230BOM YPOBHE OTPAKAIOT
chopMHUPOBAHHOCTD YV 00YYAKIMXCH YMEHMIA:

® DPACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHSATHA: XUMHYCCKHHA DIIEMEHT, aToM,
MOJIeKYyJla, WOH, KaTHOH, aHHWOH, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas PEaKIlHsl, XUMUIEeCKas CBS3b, TCILIOBOM
abdekT peaknuu, MOJb, MOJSAPHBIA OO0BEM, PpacTBOpP, OJICKTPOIHUTHI,  HEIIEKTPOJHUTHI,
ANEKTPOIIUTHYECKAS TUCCOIHAIIHS, PEaKIIUH HOHHOTO OOMEHa, KaTaau3aTop, XMMUYeCKOe paBHOBECHE,
oOpaTHuMble W HEOOPATUMBIC PEAKIMH, OKHCIUTCILHO-BOCCTAHOBUTEILHBIC PEAKIIMH, OKHCIUTEIb,
BOCCTAaHOBUTENb, OKHCIIEHUE W BOCCTAaHOBIEHHUE, AIJIOTPONHUs, aM(POTEPHOCTh, XMMHUYECKas CBS3b
(koBaJIeHTHAs, HOHHAS, METAJUTMUYECKasl), KPUCTAJUTMYECKasT PEmETKA, KOPPO3UsT METAIUIOB, CIUIABHI,
CKOPOCTh XUMUYECKOW peakInu, peaeabHo qomyctumast konnentpanus [1/1K Bemectsa;

® WUTIOCTPUPOBATH B3aWUMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHATHA W MPUMEHSTH 3TH TMOHSITHS
P OMUCAHHH BEIECTB M UX MPEBPAIICHUIL;

® JWCIOJH30BaTh XMMHUYSCKYI0 CHMBOJIMKY JUIS COCTaBIIeHUS (DOPMYJI BEIIECTB W YPaBHCHHIMA
XUMHYECKUX PEAKIINI;

® OMpeAeNsATh BAICHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKHX DJIEMEHTOB B COEIMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAAICIKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COEIUHEHUH TI0
dbopMyiiaM, BUJ XUMHYECKOH CBSI3W (KOBAJICHTHAs, MOHHAs, METa/UIMYeCKas) B HEOPTaHHMUECKUX
COCIMHEHMIX, 3apsij HOHA IO XUMHUYEecKoW (opMylie, XapakTep cpeApl B BOJHBIX pacTBOpax
HEOPTaHWYECKUX COCAMHECHHM, THIT KPUCTAIUTHICCKON PEIIETKA KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbich Ilepuoamueckoro 3akona [[. 1. MeHneneeBa u JAEMOHCTPUPOBATH €TO
MOHMMAaHHUEe: OINHCHIBATh W XapakTepu3oBarh TabnuuHyro (opmy Illepuoanyeckoit cucTemsl
XUMUYECKAX DJJIEMEHTOB: pa3iinyaTh TOHSTHS «rJaBHas mnoxarpymnma (A-rpymma)» U «noOodHas

12



noarpymnma (b-rpynmna)», Maasie u O0NbIIME TIEPUOBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B
NEPUOINYECKON TabnmuIe, C YHCIOBBIMH XapaKTEPUCTHKAMHM CTPOCHUS AaTOMOB XHMHUYECKHUX
3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Iee YUCIO HIEKTPOHOB U PACHPECIIEHUE UX IO AJIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHHMH CBOMCTB DJIEMEHTOB U HUX COCJMHEHUH B
npejenax MaJlbIX IEPUOJOB U IIIaBHBIX HOATPYII ¢ YYETOM CTPOSHHS UX aTOMOB;

® KJIACCU(PHUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHHMYECKHE BELIECTBA, XUMHYECKHE
peakiuu (O YUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 1o
M3MEHEHMIO CTETeHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

® XapaKTepH30BaTh (OMHMCHIBATh) OOIIKE U CreHU(PUIECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOJATBEP)KJasi ONHUCAHWE IPUMEpPAMH MOJEKYJSPHBIX M HOHHBIX YypaBHEHUM
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUH;

® COCTaBJSATh YPaBHEHUS DHJIEKTPOJUTHUYECKON JUCCOLMALMM KHUCIIOT, LIEJIOYEed U CoJiel,
MOJTHBIE W COKpAaIIEHHBIE YpAaBHEHHMS pEaKUil HOHHOTO OOMEHAa, YpaBHEHUS PEaKIIHid,
MOJTBEPXKIAIOUINX CYIIECTBOBAHUE I'€HETUYECKOM CBSI3U MEX/1y BELIECTBAMH PA3IMUHBIX KJIACCOB;

® DpAcKpbIBaThb CYLIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM  MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOYKHOCTH
IPOTEKaHMUs XUMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSX;

® BBIUUCISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO JIOJIO
XHUMHYECKOTO dJIEMEHTa 10 (POopMyJie COSIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOANTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON peaklny;

e co0nroAaTh MpaBWiia MOJb30BAaHUS XUMUYECKOW MOCYAOH M JJaOOPaTOpPHBIM 000pYyI0BaHUEM,
a TaKXKe MpaBuiia OOpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIIOJIHEHHIO
712a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO ra3a);

® [POBOAUTH PpEAKLMU, IOATBEPHKAAIOIINE KAueCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUA-, HOAHI-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
TMJIPOKCUA-UOHBI, KATHOHbI aMMOHMSI M MOHBl M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax HEOPraHUUECKUX BEIIECTB;

® NPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATEIBHOCTM — aHAJIW3 M CHUHTES,
CpaBHEHHME, 00O0OIIEHHE, CHUCTEeMaTH3alMIo, BBIABICHHE NPUYMHHO-CIECICTBEHHBIX CBS3eM — i
W3YYEHHUs CBOMICTB BELIECTB U XMMHMUECKHUX pEaKUUi, €CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS —
Ha0JI0ieHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (peabHbIM U MBICIIEHHBIN)

TEMATHUYECKOE IIVTAHUPOBAHUE

8 KJIACC
No HaumeHoBaHue pa3ieiioB Koiau4ecTBO 4acoB JIeKTPOHHBbIE
n/n BCEro | KOHTPOJb- | MpaKTH4Yec- (uu¢possbie)
Hble padoThl| KMepPadOThI o0pasoBaTe/IbHbIEC
pecypcsl

Paszgea 1. [lepBoHayaibHbIe XMMUYECKUE MOHATHS

1 | Xumusa — BaxxkHas 00J1aCcTh

. https://resh.edu.ru/
€CTECTBO3HAHUSI U MPAKTUUECKOU 5 2 _
https://www.yaklass.ru/
JESTETLHOCTH YeJIOBEKA https://educont.ru/
2 | BemecTBa 1 XUMHYECKHE PEAKIIUU 15 1 ' '
HUTOI'O no pa3zneny 20 1 2
Pa3pnen 2. BaxkHeiiume npeacTaBuTe M HEOPraHMYECKUX BELeCTB
1 | Bo3ayx. Kucnopon. [Tonstue 06 6 https://resh.edu.ru/
OKCHIIax https://www.yaklass.ru/
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https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/

2 | Bogopon. ITousTHE 0 KHUCITOTAX 8 1 https://educont.ru/
U COJISIX
3 | Bona. PactBopsl. [TonsiTre 00 5 1 1
OCHOBAHUAX
4 | OCHOBHBIE KJIaCCHI HCOPTaHUYECKUX 11 1 1
COCONHCHNUN
HUTOI'O no pa3zxeay 30 2 3

Pasznen 3. Ilepuoauyeckuii 3axon u [lepuoauveckas cucrema xummyeckux 3jiemenTosn /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYecKasi CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE

peakuuu
1 | [lepuonnyeckuii 3akoH u [lepuonuuec-
Kasi CHCTeMa XUMHUYECKUX JIEMEHTOB 7 https://resh.edu.ru/
. . MenneneeBa. CtpoeHue aToma https://www.yaklass.ru/
2 | Xumundeckas cBsi3b. OKHCIUTEIBHO- 8 1 https://educont.ru/
BOCCTAHOBHTEJIbHBIE PEAKIINU
Hroro nmo paszgeay 15 1
Peseps 3
OBIIEE KOJIMYECTBO YACOB I10
I[IPOPAMME 68 4 5
9 KIIACC
Ne HaunmeHnoBaHue pa3aeiios KoanyecTBo yacoB JJIeKTPOHHbIE
n/n BCErQ | KOHTPOIb- | MpaKkTHYec- (undpossie)
Hble padoThl | KMePadoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkuu
1 | IloBTOpeHue u yriyoaeHue 3HaHUH 5 1
OCHOBHBIX pa3/iesIoB Kypca 8 kjacca
pasA P https://resh.edu.ru/
2 | OcHOBHBIE 3aKOHOMEPHOCTH _
HMIIECKIX DeaK LU 4 https://www.yaklass.ru/
PeaKil https://educont.ru/
3 | DAEeKTpONIUTHYECKAs AUCCOIHAIIHSL. 8 1 1
XHMMHYECKHE PEAKIIUU B PACTBOPAX
HUTOTI'O no pa3aenxy 17 2 1
Paznen 2. HemeTaJJIBI M HX COeTHHEHUS
1 | OOmas xapakTepucTUKa XUMHUYECKUX 4 1
snemeHToB VIIA-rpynmnsl. ["anorenst
2 | OOmas XxapaKTepruCcTUKa XUMUIECKUX
anemeHTOB VIA-Tpynmsl. Cepa u eé 6
COCJIMHEHUS https://resh.edu.ru/
3 | O0mIas XxapakTepUCTHKA XUMHYECKHIX https://www.yaklass.ru/
aneMeHToB VA-rpymisl. A30t, pochop 7 1 https://educont.ru/
Y VX COCJIMHEHUS
4 | OOmiast XapaKTEepPUCTHKA XUMHYECKHIX
aneMeHToB |V A-rpynnsl. Yriepoa u 8 1 2
KPEMHUH ¥ X COCTUHCHHUS
HNUTOI'O no pa3neny 25 1 4
Pa3nea 3. MeTa/liibl U HX COCANHEHUS
1 | O6mue cBoOiCTBa METAILIOB 4 https://resh.edu.ru/
2 | BaxHeiine MeTaJUIbI U UX 16 1 2 https://www.yaklass.ru/
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http://www.yaklass.ru/

COCMHEHUS https://educont.ru/
HToro no paszaeny 20 1 2
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
1 | BermectBa  MaTepHalibl B )KH3HH 3 https://resh.edu.ru/
JenoBeKa https://educont.ru/
HUTOI'O no pa3geay
Pesepn
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
IMOYPOYHOE IIVTIAHUPOBAHMUE
8 KJIACC
/o Tema ypoka KoJunuectBo yacoB Hara
BCEro |KOHTpoabHbIe mpakTHueckue | M3YUCHUHA
padoTsl padoTsl
1 |IIpenmer xumuu. Pons XuMuu B KU3HU 1
yesioBeka. Tena u BenecTna
2 |TloHsaTHE 0 METOMAX MO3HAHUS B XUMHH 1
3 |IlpakTuyeckasi padora Ne 1 «IIpaBuna
paboTsl B m1abopaTopuu U MPUEMBI 0OpaIeHus ¢ 1 1
71a00paTOPHBIM 000PYTOBAHUEM
4 |Ywucreie BemecTBa U cMecH. CriocoOsl 1
pasjiesieHus: cMeceit
5 |IlpakTuyeckasi padora Ne 2 «Paznenenue 1 1
cMecel (Ha mpuMepe OYMCTKH MTOBAPEHHOM COJIN)
6 | ATOMBI B MOJIEKYJIBI 1
7 | XuMudeckue 3JIeMeHThI. 3HaKu (CUMBOJIBI) 1
XUMHUYECKHUX JIEMEHTOB
8 |IIpocThie U CIIOKHBIE BEIIECTBA 1
9 | ATOMHO-MOJICKYJISIDHOE YUCHHE 1
10 |3akoH MOCTOSIHCTBA COCTaBa BEIIIECTB.
Xumuyeckasi hpopmyna. BaneHTHOCTh aTOMOB 1
XUMHUYECKHUX JIEMEHTOB
11 |OtHocuTenbHas aTOMHAs Macca. 1
OTHOCUTENbHAs MOJICKYJISIpHAsI Macca
12 |MaccoBast 105151 XHMHUYECKOTO JIEMEHTA B 1
COCIMHEHUU
13 |KosnmyectBo BeniectBa. Mosib. MossipHast Macca 1
14 | ®dusndeckne U XUMUYECKUE SBICHHUSL. 1
XHUMHUYECKask peaKus
15 |TIpusHaku u ycIoBUS MPOTEKAHUS XUMUIECKIX 1
peaKImit
16 |3akoH coXpaHEHHUs MacChl BEIICCTB. 1
XHWMHUYECKUE YPABHEHHUS
17 | Beruncrnenus KOIMYECTBA, MACCHI BEIIECTBA IO 1
YpaBHEHUSM XUMUUYECKHUX PEaKIIUi
18 |Knaccugukaius XUMHUECKUX Peakiuii (coemu- 1
HEHUS, Pa3JI0KCHMsI, 3aMEIICHHs, 0OMEHa)
19 |M. B. JIoMOHOCOB — y4YEHBIH-OHIIUKJIONEANCT. 1
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https://resh.edu.ru/

O0001eHre U cUCTEMaTU3ALNS 3HAHUI

20 |KoutpoabHas pa6ora Ne 1 o Teme
«BemiecTBa U XUMHYECKUE PEAKIIUID)

21 |Bo3myx — cmech ra3oB. CocTaB Bo3yxa.
Kucnopon — aneMeHT 1 pocToe BEelecTBO.
O30H

22 | ®u3nveckrue U XMMHYECKHE CBOMCTBA
KHCII0po/ia (peakLuy OKUCIIEHUS, TOPEHHUE).
[Tonsitue 06 oxcuaax

23 |CnocoObl MOJTy4eHHUs KUCI0POo/ia B
1a00paTOpUU U MPOMBIIUIEHHOCTH.
IIpuMeHeHne Kucnopoaa

24 | TeroBoii 3¢ (GeKT XMMHUUSCKON peaKIluu,
MOHSTHE O TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- U HJOTEPMHUUECKHUX PEaKIHIX

25 |TomnmBo (HedTh, yroib U MeTaH). 3arpsi3HeHUE
BO3/yXa, CIIOCOOBI €T0 MPEJOTBPAIICHHS

26 |[Ipakruueckas padora Ne 3 o Teme
«Ilonyyenue u coOupanue KMUCI0poaa,
W3YYEHHUE €r0 CBOWCTBY

27 |Bomopoa — 3JE€MEHT M MPOCTOE BEIIECTBO.
HaxoxaeHnue B npupoje

28 | Dwusuveckue U XUMHYSCKHUE CBOMCTBA
Bojiopona. [Ipumenenne Bogoposa

29 |TloHsATHE O KHCIIOTAX M COJISIX

30 |Cnoco0bl moydeHus BOJOPOa B J1a00paTopuu

31 |[paxkTtuyeckas padora Ne 4 o Teme
«[Tony4yenue u cobupanue BOAOPOIA, U3yUCHHE
€ro CBOMCTB)»

32 | MonsipHblid 00bEM Ta30B. 3aK0H ABOTAPO

33 |Bwruncrnenust 00b€Ma, KOJIMYECTBA BEIIECTBA
ra3a 1o €ro u3BeCTHOMY KOJIMUYECTBY BEIIECTBA
Wi 00bEMY

34 | BeruucieHuss 00bEMOB ra30B 10 YPABHCHUIO
pEaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIIEHUI Tra30B

35 |®usnyeckue U XUMUUYECKHE CBOMCTBA BOJbI

36 |CocraB ocHoBaHwmii. [loHsTHE 00 MHAMKAaTOpaxX

37 |Bopa kak pacTBopuTenb. HackiieHHbIe 1
HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 101
BELIECTBA B paCTBOPE

38 |IlpakTuueckasi padora Ne 5 o teme
«[TpuroroBieHue pacTBOPOB € ONPEACIEHHON
MaCCOBOM J10JIell paCTBOPEHHOTO BEIIECTBAY

39 |KonTtpoabHas pa6ora Ne 2 o Teme
«Kucnopoa. Bonopon. Boga»

40 |Okcupsl: cocTas, Kiaccu(pUKaNys, HOMEHKIIATYP

41 |TlomyueHue U XUMHUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCHUJIOB

42 | OcHoOBaHUs: COCTaB, KJIacCH(pHUKAIINS,
HOMEHKJIaTypa

43 |TlonydeHne M XMMUYECKUE CBOWCTBA OCHOBAHHM

44 | KucnoTel: coCTaB, KiIaccu(UKaIms,
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HOMEHKJIaTypa

45 |TlonyueHune U XUMHUYECKHUE CBOWCTBA KHCIIOT 1

46 |Conu (cpemHue): HOMEHKIATYpPa, CIIOCOOBI 1
MOJIYYeHUS, XUMHUYECKUE CBONCTBA

47 |IIpakTH4eckas padora Ne 6. Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4 10 Teme «OCHOB- 1 1
HBIE KJIACCHI HEOPTAHUYECKUX COCAMHEHUI

48 |T'eHeTnueckas CBsI3b MEXK/IY KjaccaMu 1
HEOPraHMYECKUX COCAMHEHUN

49 | O0o0mIeHre ¥ cucTeMaTu3alys 3HaHu| 1

50 |KoutpoasHas pa6ora Ne 3 no teme "OcHOB- 1 1
HbIE KJIaCChl HEOPraHWYECKUX COEMHEHUN"

o1 |[lepBble MOMBITKU KIACCU(PUKAIIMA XUMUIECKUX
a1eMeHTOoB. [loHsATHe 0 rpynmnax CXoIHbIX 1
AJIEMEHTOB

52 |Ilepuomnueckuii 3akoH U [lepuoandeckas
crucTemMa XMMu4decKkux annemeHToB /1. U. 1
MenneneeBa

93 |Ilepuonpl, rPyNIIbI, TOATPYIIITHI 1

54 | Crpoenue aromoB. COCTaB aTOMHBIX SJIEP. 1
N3oTomnmI

55 |CrpoeHue IeKTPOHHBIX 000JI0UEK ATOMOB
anemMeHToB llepnoanueckoii cucremsr . W. 1
MennesneeBa

56 |XapakTepucTHKa XUMHYECKOTO JIEMEHTA 110
ero noJioxkeHuro B [lepuonnueckoit cucreme /1. 1
W. MenpeneeBa

57 |3nauenwue [leproguveckoro 3aKoHa JyIs
pa3BuTHA HayKu U npaktuku. [. . Mennenees 1
— y4€HBIi, Me1aror U rpaKJaHuH

58 | DIEKTPOOTPHIIATEILHOCTH ATOMOB XUMHUYECKHUX 1
HJIEMEHTOB

59 |MonHas XuMUYeCKas CBSI3b 1

60 |KoBaneHTHast moyisipHast XUMHUYECKasl CBSI3b 1

61 |KoBaseHTHasi HENMOJISPHAS XUMHUECKAs CBSI3b 1

62 |CreneHb OKHCICHUS 1

63 | OKHCAUTENHHO-BOCCTAHOBUTEIHHBIE PEAKIHN 1

64 |OkucaUTENH U BOCCTAHOBUTEIN 1

65 |KonTpoabHasi pa6ora Ne 4 o Teme 1 1
«CTtpoenne aroMa. XUMHUYECKAsI CBSA3bY

66 |O000ImEeHne U cucTeMaTU3alus 3SHAHUI 1

67 |OO0oOmeHre 1 cucTeMaTu3alys 3HaHu| 1

68 |O000ImEeHne U cucTeMaTU3alusa 3HAHUI 1

9 KIIACC

/i Tema ypoka KoJunuecTBo yacoB Hara

BCEro [KOHTpoJbHbIe | npakTuyeckue | A3YICHHH
padoThI padoTHhI
1 | Ilepuonuueckuii 3akoH. [leproauueckas

crucTemMa XuMudeckux anemeHToB /1. U. 1
Menpeneena

2 | 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB 1
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XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPHOJIOB

3 | Knaccudukarus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

4 Bunpl xuMuuecKkou CBSI3U U TUIIEI
KPUCTAJUIMYECKUX PEIIETOK

5 | KonTpoabHasi padora Ne 1 o teme
«[ToBTOpEHUE U yriyOieHne 3HaHUI OCHOBHBIX
pa3gelioB Kypea 8 Kiiaccay

6 | Kimaccudukanusi XUMUUECKHX PEaKIuii 1Mo
pa3IMYHbIM IIPU3HAKAM

7 | [loHATHE O CKOPOCTH XUMHUYECKON PEaAKLIUH.
[ToHsiTHE O TOMOT'€HHBIX U F€TEPOTEHHBIX
peaxkusax

8 | [NonsiTHE 0 XUMHUYECKOM paBHOBecUH. DaKTOPHI,
BIIMSIOLIME HA CKOPOCTh XUMUYECKON PEAKLIUU U
10JI0’KEHHE XMMHYECKOTO pPAaBHOBECHS

9 | OKuCIUTENbHO-BOCCTAHOBHUTEIILHBIC PEAKIIUH

10 | Teopwus >MEKTPOIUTHUECKON AUCCOIUAITUH.
CubHble U cl1abble 3IEKTPOIUTHI

11 | MlonHble ypaBHEHUS pEaKIuii

12 | Xumuyeckue cBOWCTBA KUCIOT U OCHOBAHUII B
CBETE MPEACTABIECHUIN 00 3JIEKTPOIUTHUECKON
JUCCOLMALUU

13 | Xumudeckue CBOWCTBA COJICH B CBETE
IpeCTaBICHUN 00 IEKTPOIUTHUECKON
JICCOLMAIIUU

14 | TToHsiTHE O THAPOIIM3E COJICH

15 | O0oOuieHne u cucTeMaTH3alysl 3HaHui

16 | IIpakTuyeckasi padora Ne 1. «Pemenue
DKCIEPUMEHTAIbHBIX 3a/1a4»

17 | KontpoJasHas padota Ne 2 1o Teme
«OJIEKTPOJINTUYECKAS TUCCOLHALIMSL.
XUMUYECKUE PEAKIIMU B pACTBOPAX)

18 | OOuras xapakTepUCTHKA TalOTeHOB.
XUMHUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa

19 | XnopoBomopon. ConsiHast KHCIIOTa, XMMUYEC-
KM€ CBOIICTBa, MTOJIy4eHUE, IPUMEHEHUE

20 | IpakTyeckas padora Ne 2 o Teme
«lonmydeHnne cCOITHON KUCTIOTHI, U3YYEHHE €€
CBOMCTB»

21 | BpluucneHus Mo ypaBHEHUSIM XHMUYECKUX
peaxiuii, eciIu OJUH U3 PEeareHToB J1aH B
130BITKE

22 | OOmiast xapaKTepUCTUKA dJIeMEeHTOB VIA-
IpyHIbI

23 | AmoTtponHbie MOIU(UKAIIIH CEPHI.
Haxoxaenue cepsl 1 €€ COeITUHEHUN B
npupoje. XMMHUYECKHE CBOMCTBA CEPBI

24 | CepoBoJIOpO/I, CTPOCHHE, (PU3UUCCKUE U
XUMHUYECKHE CBOKCTBA

25 | Okcuapl cepbl. CepHast KUCioTa, (GPU3NIECKUE U

XUMHNYECKHUEC CBOfICTBa, MMPUMCHCHHUC
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26

XUMHYECKUE peakliuy, JIexKallue B OCHOBE
MIPOMBINIJICHHOTO CIIOC00a MOIY4YeHUS CEPHOM
KHUCITIOTBI. XUMUYECKOE 3arpsi3HEHUE
OKPYKarOIIEH Cpelibl COEAUMHEHUSIMH CEPbI

27

Beruucnenue MaccoBoii 1011 BbIX0/1a
IPOJYKTA PEaKuu

28

OO0m1as XxapakKTepUCTUKa 3JIEMEHTOB VA-
rpymrbl. A30T, paclipoOCTpaHEHUE B PUPOJIE,
dbuznyecKkue 1 XuMHUYECKHe CBONCTBA

29

AMMHaK, ero GpuU3n4IecKue 1 XUMHYECKUE
CBOICTBA, IOJIyYCHUE U IIPUMEHEHUE

30

IIpakTnyeckas padora Ne 3 o teme
«[lonyuenune aMmmuaka, U3yu4eHHe €ro CBOMCTBY

31

A3OTHas KUCIOTa, e€ pusnueckue u
XMMHYECKHE CBOHCTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHS B
KayeCTBE MUHEPAJIbHBIX y100pEHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLLEH
Cpelibl COCIMHEHUSAMH a30Ta

33

®Dochop. Okcun dpocdopa (V) u pochopuas
KHCII0Ta, GU3HYECKUE M XUMUICCKIE CBOMCTBA,
TIOJTyYCHHE

34

Hcnonb3oBanue GocdaToB B KauecTse
MHHEPAIBHBIX YI0OpeHHi. 3arpsisHeHUE
PUPOJTHON cpebl hocharamu

35

VYriepona, pacupocTpaHeHuE B IPUPO/IE,
du3nyecKre 1 XMMUYECKHE CBONCTBA

36

Oxcuapl yraepona, ux GpU3nuecKue U XMMHUU-
YECKHE CBOMCTBA. DKOJIOTHYECKHE NTPOOIIEMBI,
CBsI3aHHBIE C OKcHI0M yriaepoja (IV)

37

VYroapHasg KUciIoTa U €€ CoJin

38

IIpakTnyeckas padora Ne 4 o Teme
"TTonydenue yriekucioro raza. KauectseHHas
peakuus Ha KapOoHaT-HOH"

39

HepBOHaLIaJ'ILHHe MTOHATHUS 00 OpTraHU4YCCKUX
BCIICCTBAX KAK O COCAMHCHUAX YIJICPOaa

40

erMHI/Iﬁ H €0 COCOMHCHUA

41

IIpakTuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Baxuenme HeMETaAJUIEI U UX COEIUHEHUS

42

KontpoabsHasi padora Ne 3 no reme
«Bakuenme HeEMETAJUIEI U UX COEIUHEHUS)

43

OO01m1ast XxapaKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJUI0B. MeTainyeckast
CBSA3b M METAJNINYECKasi KPUCTAJUINYECKAS
pemérka. Pu3nyeckue CBONCTBA METAJIIOB

44

XVMHYECKNE CBOWCTBA METAIIIIOB. DJIEKTPOXU-
MUYECKHUH psJT HAIPSHKEHUN METAJIIOB

45

O6111e cnocoObl MOTYyYSHHUSI METAJLIOB.
CrutaBbl. Berunciienns o ypaBHEHUAM
XUMHUYECKHUX PEAKIMM, €CJIM OIUH U3 PEareHTOB
COJIEP’KUT IPUMECH

46

ITousTue o KOppO31MHU METAJIJIOB

47

[Ienounkie METaIbI
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48 | Okcuabl M TUAPOKCUIBI HATPUS U KAJTHSI 1
49 | IllemoyHO3eMENBHBIE METAIIIBI — KAILIUN U 1
MarHum
50 | BaxuHeimue coequHEHUS Kb 1
51 | O6o0O1IeHne U cucTeMaTU3alus 3HAHUHI 1
52 | JK€cTKoCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHS 1
53 | [IpakTuyeckas padora Ne 6 o Teme 1
"YKECTKOCTh BOABI U METOJIbI €€ yCTpaHCHHS"
54 | AmroMUHANR 1
55 | AMdoTepHbIe CBOWCTBA OKCHIA U THJIPOKCH]IA 1
56 | XKeneso 1
57 | Okcuapl, TUAPOKCUIBI U conr xkene3a (I1) u 1
xenesa (111)
58 | O6o00O1IEeHne U cucTeMaTU3alys 3HAHUHA 1
59 | lIpakTnyeckas padora Ne 7. Penienue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
«Basxkaennre MeTaiIbl 1 UX COCTHMHEHMS
60 | BeruucneHus Mo ypaBHEHUSIM XUMHYECKUX
pEaKIvii, €ClIi OJIMH U3 PEarcHTOB JaH B
M30BITKE WU COJEPKUT IPUMECH. 1
BrrynciaeHns MaccoBO# J0IM BEIXOa
MIPOJIYKTA PEaKIUU
61 | O0oOIIEeHNEe U cCUCTEMATH3aIMs 3HAHUN 1
62 | KoutpouabsHasi padora Ne 4 o reme 1
«BaxkHei1e METaIIbl U UX COETUHEHUI»
63 | BemecTBa u MaTepualibl B TOBCETHEBHOM 1
JKM3HHU YEJ0BEKA
64 | Xumuueckoe 3arpsi3HEHHE OKPYKaIoUIeH 1
cpebl
65 | Ponb XuMHH B peICHUN YKOJIOTHUECKUX 1
npobiem
66 | OOo0OIIEHNE U CUCTEMATH3aIIMs 3HAHUI 1
67 | OO0o0OIIeHNE U CUCTEMATH3alIMs 3HAHUI 1
68 | OO000IIeHHEe U CHCTEMATH3alHs 3HAHUI 1
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

Xumus 8-9 kjaacchbl

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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