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ITossicHUTENbLHAA 3aNIHCKA

Pabouas mporpamma 1o ydeOHOMY mpeaMeTy «XuMus» s 8-9 Ki1accoB COCTaBlIeHa HA OCHOBE
®I'OC 00O, yrBepx)aeHHOTO MpuKazoM MunuctepcTBa mnpocBemniernst oT 31.05.2021 Ne287, yuebHOTO
mwrana MAQOY COL Ne22 r. Tomcka, ¢ yaeTom ¢enepanbHoil padoyeil mporpaMmsl Mo xumun. Pabodas
mporpamMma sIBIISIETCSI 9aCThI0 OCHOBHOM 00pa30BaTENbHOM MpOTrpaMMbl OCHOBHOTO OOMIET0 00pa3oBaHUs
MAOY COLI Ne22 r. Tomcka

[Iporpamma 1Mo XMMHHM Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBI€HA Ha OCHOBE
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanus, npeactaBieHHBX B PI'OC 00O, a Takxke Ha OCHOBE (enepanbHoi pabodeit mporpaMMbl
BOCTIMTAHUS U C YYETOM KOHIICIIIIUHU TPENOaBaHUs y4eOHOTO mpeaMeTa «XHUMUs» B 00pa3oBaTeNbHBIX
opranuzauusx Poccuiickoit @enepanuu.

[MporpaMma mo XUMHHU JaET MPEACTAaBICHUE O LEJISX, O0IIeH cTpaTernd oO0yueHHs, BOCIIUTAHUS U
pa3BUTHsL O0YYAIOIIUXCSl CPEICTBAMH y4eOHOTO TMpeAMeTa, yCTaHABIMBAET 00s3aTENbHOE MPEeIMETHOE
coJlep)kaHue, MpeaycMaTpUBaeT paclpesiesieHHe ero Mo KiaccaM M CTPYKTYpHpOBaHHE MO pas3zienaMm U
TéMaM TMpOrpaMMbl IO XHMHH, OIpENeNseT KOJUYECTBEHHbIE M KAaueCTBEHHbIE XapaKTEepPUCTUKU
COJIep)KaHusl, PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh U3YUEHHS XMMHUU C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEJMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyuarommxcs,
oTpezieisieT BO3MOXKHOCTH TpeaMeTa JUIsl peann3aluyd TpeOOBaHUH K pe3ylbTaTaM OCBOEHHSI OCHOBHOMN
o0pa3oBaTelbHON MporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUN K
pesynbraTaM OOy4YeHHs] XMMHH Ha YpOBHE Ileliell W3y4deHHs TpeJMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIHFHOM JIETETbHOCTH 00YJaIONIerocs TI0 OCBOSHHIO YUeOHOTO COIepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW JUIsi ()OPMHPOBAHHS MHPOBO33PEHUS 00ydarolierocs, ero
NPEICTABICHU O MaTepUalbHOM EJMHCTBE MHpa, BXKHYIO POJIb WIparoT (GOopMUpyeMble XHMHUEH
MPEJICTABJICHUS O B3aMMOTIPEBPAIICHHUIX SHEPIHH U 00 YBOJIOIMHY BEIIECTB B IPUPOJIEC, O MYTSIX PEIICHUS
TJIO0ABHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIETHUCCKOU, MTUIIICBON H
3KOJIOTMYECKOM Oe30MmacHOCTH, TPoOIeM 3IpaBOOXPaHEHHSI.

N3yueHne Xxumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH /Il camMOpa3BUTHS H (POPMHPOBAHHSA KYJIBTYpPbI
JUYHOCTH, €€ 00IIeH 1 QYHKIIMOHAILHOW TPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHKE MBIIIJICHNS 1 TBOPUYECKUX CIIOCOOHOCTEH 00yUaromunXxcs, HABBIKOB
X CaMOCTOATENbHONW Y4eOHOH AeATeNbHOCTH, SKCIEPUMEHTANBHBIX M HCCIENOBATENbCKUX YMEHHMH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM KHU3HHU, TaK U B IPOPECCHOHAIBHON AEATEIbHOCTH;

3HaKOMHT CO CHEUM(HUKONH HAYYHOTO MBIIIJICHHUS, 3aKJIaIbIBaeT OCHOBBI LEJIOCTHOTO B3MUIA[a Ha
€IMHCTBO TNPHPOABI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAaloM B ()OPMHUPOBAHUHM ECTECTBEHHO--
HAYYHOM I'PaMOTHOCTH O0YYaOLIHXCS;

CHoco0CTBYeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHUS! K €CTECTBEHHO--HAYYHBIM 3HAaHUSM, K
NPUpPOJIE, K YEIIOBEKY, BHOCUT CBOH BKJIAJ B 3KOJIOTHYECKOEe 00pa3oBaHHe 00YUatOIHXCsl.

[annbie HarpaBieHus: B 00yuYeHHH XUMHUH 00ECIIEYHBAIOTCS CrIeU(HUKOI collepKaHusl yaeOHOTO
npeaMeTa, KOTOPBIN SBISIETCS MEeAarorHieckKy alalTHPOBAaHHBIM OTPa)KeHWEM 0a30BON HAayKH XMMHUH Ha
onpeAenEHHOM JTare €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOIO 0OmEero oOpa3oBaHHsS OpPUCHTHUPOBAH Ha OCBOCHHUC
00y4JaroMMUCS CUCTEMBI TEPBOHAYAIBHBIX IOHATHA XWMHUHU, OCHOB HEOPTaHMYECKOH XUMHH U
HEKOTOPBIX OTACIBHBIX 3HAUMMBIX MMOHSATUH OPraHNYeCKOU XUMUHU.

CTpyKTypa colepiKaHus MPOrpaMMBbI [0 XUMUU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO TOJIX0/a K
eé myuenuto. ConepkaHue CKIAIABIBACTCS U3 CUCTEMBI MOHATUH O XUMUYECKOM DIIEMEHTE U BEIECTBE U
CUCTEMBI MTOHIATUN 0 XUMHUYECKOH peakinuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHITUITY
MOCJIEA0BATEIBHOIO PA3BUTHA 3HAHUK Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akona Jl. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHa XUMHH;

— YUCHHUSA O CTPOCHUU aTOMa U XMMHUECKOU CBSI3H;

— IPEJICTABICHUH 00 ANMEKTPOTUTHUYECKON JTUCCOIUAIINY BEIIECTB B PACTBOPAX.

TeopeTrnyeckre 3HaAHUS PaCCMATPUBAIOTCS Ha OCHOBE IMIUPUUYCCKU MOTYUCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCA MOCIIEAOBATEIIEHO OT OJTHOTO YPOBHS K JIPYrOMY, BBITIONHSISI ()YHKIIUU OOBACHCHHUS
U TPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTHUECKOTO MPUMEHCHUS M TOMyYCHUS
M3y4acMBbIX BEIICCTB.

OcBocHHE MPOrPaMMBbI 0 XMMHHU CITIOCOOCTBYET (hOPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBIISIIOLIEH HayYHOM KapTHHBI MUpa B JIOTUKE €€ CUCTEMHON NPUPOJbl, LIEHHOCTHOTO OTHOILUEHHUS K
HAay4YHOMY 3HAHUIO W METOJIaM IO3HAHUSA B Hayke. V3yueHrne XUMHH MPOUCXOAUT C IMPHUBICUCHHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4YEeOHBIX mpeaMeToB: «Okpyxaromuii Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kiace».

[lpy w3y4eHHHM XWMHUW TPOUCXOAHUT (OPMUPOBAHUE 3HAHWN OCHOB XHMHUYECKOW HAYKH Kak
o0nacTH COBPEMEHHOTO €CTECTBO3HAHWS, IMPAKTHUECKON IEeSTeThHOCTH YellOBeKa W KaK OJHOTO U3
KOMITIOHEHTOB MHPOBOHM KyNbTyphl. 3amadya y4eOHOTO IpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHYECKAX 3HAaHWA — BaXHEWINX (DaKTOB, IOHATHH, 3aKOHOB W TEOPETUYECKUX MOJOKEHHUH,
JIOCTYITHBIX 00O0OIIEeHNH MHPOBO33PEHYECKOIO XapakTepa, sS3blKa HAayKH, B MPHOOIIEHHWH K HAyYHBIM
METOJIaM TO3HAHWs NPHU HM3YYCHWH BEIIECTB W XUMHYECKHX peakiuid, B (HOPMHUPOBAHUH U Pa3BUTUHU
MO3HABATENFHBIX YMEHUN M MX TPUMEHEHHH B y4e€OHO-TIO3HABATENBHON M y4eOHO-UCCIIEI0BATEIhCKON
JIEeSITEIIbHOCTH, OCBOCHHH TIPAaBHJI 0€30MacHOT0 00paIeHNs ¢ BEIIECTBAMH B IIOBCEHEBHON JKMU3HU.

[Tpu n3yueHnn XMMUM Ha YPOBHE OCHOBHOTO 001eT0 00pa3oBaHus BaXKHOE 3HAYCHHE MPUOOPETTH
TaKue LeJd, KaK:

— (QopMHpOBaHNE WHTEIUIEKTYaIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcamMo00pa30BaHHUIO,
COTPYJTHUYECTBY, CAMOCTOSITEIIEHOMY TPHHITHIO DEUICHHA, CIIOCOOHOW aJanTHpPOBaThCA K OBICTPO
MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJeHHOCTh OOydYeHHS Ha CHCTEMaTHYeCKoe TMPHOOIICHHE OO0YyYarImuXxcs K
CaMOCTOSITENTLHOW TTO3HABATENILHOW JIEATENBHOCTH, HAyYHBIM METOJaM IO3HAHUs, (OPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— of0ecrnieueHue yCIIOBHI, CIIOCOOCTBYIOIIMX TPUOOPETEHUIO  OOYYAIOIIMMHCS  OIBITA
pa3HOOOpa3HO JIEATENBHOCTH, IMO3HAHMS M CaMOIIO3HAHWS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETSHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3TTUYHBIX BUIOB JACATEIBHOCTH,

— (popmupoBanne o0mIel yHKINOHATFHOW M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
yMEHUHN OOBSCHSTH M OIICHUBATH SIBJICHUSI OKPYIKAIOIIET0 MUPA, UCIIONB3Ys 3HAHUS U OIIBIT, TIOTYICHHBIC
MpU M3YYCHUH XUMUHU, MPUMEHATh WX TMPH PEIICHHH TPOOJIeM B MOBCEAHEBHOW >KU3HU WM TPYIOBOM
JIeSITEIbHOCTH;

— (dopmupoBaHne y o0O0ydJaromuxcs TYMaHUCTUYCCKHX OTHOIICHHWN, TOHWUMAHHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH IS BBIPAOOTKH SKOJIOTMYECKH IIEJIeCO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOU
JIESITENILHOCTH B LEJISIX COXPAHEHMS CBOETO 37I0POBbs U OKPY KAIOIIEH TPUPOIHON CpEIbI;

—pa3BUTHE MOTHBAIMKM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIHTAHHMIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis U
HaNpPaBJICHHOCTH JIaIbHEHIIETO 00yUeHHSI.



OO0mmee 4YKMCIO 4YacoB, OTBEASHHBIX JUIsI WM3YYCHHUS XHMHUA Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 4acos (2
Jaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaIbHBIC XUMUYECKHE IOHATHS

[Ipenmer xumuu. Posb XMMHUM B KM3HM 4Ye€lOBEeKa. XMMHsI B CUCTEME HayK. Tejla U BeEllECTBa.
®u3nyecKre CBOWMCTBA BEIIECTB. ArperarHoe COCTOsIHME BemiecTB. [loHsATHE O MeTonax MO3HAaHUS B
xuMuu. YucTele BemecTBa U cMecu. CriocoObl pa3iesieHHst CMecel.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMEHThl. CHMBOJIBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JIOJISL XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBs3bp KomM4ecTBa, Macchl M 4HCHa
CTPYKTYPHBIX €AMHUI] BeliecTBa. PacuéTel mo GpopMynaM XMMHUYECKUX COSAMHEHHH.

®uznveckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUECKON MOCYA0H, MpaBuiIaMu paboThl B 1a00opaTopuu U NpuéMaMu oOpaleHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0OO0pasloB
HEOPraHWYEeCKNX BEIeCTB, HaOmrogeHne (r3mueckux (IUIAaBICHWE BOCKA, TasHHUE JbJa, PacTUPaHUE
caxapa B CTYIKe, KHTICHHE U KOHICHCAIIHSI BOJbl) i XUMHUYECKUX (TOPEHHUE CBEYH, TPOKATNBAHIE MEIHON
MPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KHCJIOTOW) SIBICHWH, HAONOJIEHUE W OINHCAaHUE TPU3HAKOB
MIPOTEKaHUSI XUMHUECKUX peaknuid (pa3iokeHne caxapa, B3anMOICUCTBUE CEPHOI KHUCIOTHI C XJIIOPUAOM
Oapwus, paznoxkenne runpokcuna mean (1) mpu HarpeBaHwm, B3aNMOIEICTBHE JKeye3a C PACTBOPOM COIH
menu (11), m3yueHne crmocoOOB pa3jenieHus: CMecei: ¢ TIOMOIIBI0 MarHuTa, GUIBTPOBAaHUE, BHIIAPUBAHNE,
TUCTHIUISIIIASA, XpoMaTorpadus, MpOBEIEHHE OYNCTKH ITOBAPEHHOHM CONM, HAONIOJEHHE W OIHCAHWE
PE3yNbTATOB MPOBEACHHS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJeieH
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Bosnyx — cmecs razos. Cocras Bo3ayxa. Kucnopoa — anemMeHT U npoctoe BemectBo. Haxoxaenue
KHCIIOpOJia B MPHUpPO/Ie, GU3NIECKHEe H XUMUIECKHE CBOMCTBa (peakiyu ropeHus). Okcunsl. [Ipumenenue
kucnopoga. CriocoObl TOMYYeHHS KHUCIOpOAa B JIa0OpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kuciopoja B npupoae. O30H — autoTporHas MoIu(pUKaIUs KHCIOPOAa.

TenmoBoit  3ddekT XUMUYECKOW  peaklnd, TePMOXMMHUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMUYECKUE peakuu. TOIUIMBO: Yyrojib U METaH. 3arps3HEHHE BO3/yXa, YCUJICHUE MapHUKOBOIO
addekra, pazpylieHre 030HOBOTO CIOSI.

Bomopon — snemeHT u mpocroe BemecTBo. HaxoxkIeHue Bojmopona B mpHupoae, GU3NYecKue H
XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCcOOB! TomydeHust. Kuciotsl u conu.

Momnsipablit 00BEM Ta30B. PacuéThl MO0 XHMHUYECKUM YpaBHEHUSM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHbIE U
HEHACBIILICHHBIE PacTBOpPbl. PacTBOpUMOCTH BELIECTB B BOoJEe. MaccoBasi 10Js BELIECTBA B PacTBOPE.
Xumudaeckue cBoricTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B PUPO/IE. 3arps3HEeHNE MPUPOAHBIX BoA. OXpaHa W OYMCTKA MPUPOJHBIX BOI.

Knaccudukainuss  HeopraHmdeckux  coeamHenuid.  Oxcuapl.  Kiaccudukaiuss — OKCHJIOB:
cosieo0Opasyroniue (OCHOBHBIC, KHCJIOTHBIE, am(OTepHbIe) W HecojeoOpasytomme. HomeHkmarypa
okcu10B. du3nyecKkue U XMMUYECKHE CBOMCTBA OKCUAOB. IlosyueHre okcHIoB.

OcHoBanus. Knaccubukarnusi oCHOBaHUH: METO0YN U HEPACTBOPUMBIE OCHOBaHMA. HomMeHKkIaTypa
ocHOBaHUM. du3nUecKrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHne ocCHOBaHUH.



Kucnotsl. Kimaccudukanus kucnor. Homenknatypa kucnor. Gusndeckne U XUMAYECKUE CBOHCTBA
kucnotT. Psg aktuBHocTn MetasioB H. H. bekerosa. [lonmydenue kucnor.

Conu. Homenknatypa coneil. @uzndeckue 1 XMMUYECKHe CBOMCTBa conell. [lonydenue conen.

['eneTnueckast CBSI3b MKy KJIaCCAMHU HEOPTAHUYECKUX COCTUHCHUI.

Xumuueckuii Ikcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICPKAHUS KHUCJIOpOJa B BO3MyXe, IMOIy4YeHHE, COOUpaHUE,
pacro3HaBaHUE M U3yYCHHUE CBOMCTB KUCIOPOa, HAOIIOACHUE B3aUMOJICHCTBHSI BEIIECTB C KHCIOPOIOM
U YCJIOBUS BO3HUKHOBEHHS W TPEKpaIleHUs] ropeHus (Iokapa), 03HaKOMJICHHUE C 00pa3liaMu OKCUIIOB U
ONKMCAaHWE WX CBOWCTB, IOJY4YCHUE, COOUpaHUE, pAClO3HABAHME W H3YYCHHUE CBOMHCTB BOJOpOJIA
(ropenue), B3ammomelictBue Bomopoga ¢ okcugoMm wMeau  (II)  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOICHUE 00Pa3IlOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIICZIOBaHUE OCOOCHHOCTEH
PacTBOPEHMsSI BEIIECTBC PAa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBICHUE PACTBOPOB C OIMpPEAeNIEHHOM
MacCOBOH JI0JIe¥ pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METa/UIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAaHUE OOpA3lOB HEOPraHUYECKHUX BEIECTB
pa3IMuYHBIX KJIAcCOB, HAOMIOACHHE M3MCHEHUSI OKPACKH MHIUKATOPOB B PAaCcTBOpPAX KHUCIIOT M INEIOYCH,
uzydeHue B3zauMozeiicTBusi okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaUIaMH,
peakiuii HeUTpaIu3aIuu, oJyYeHUe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHHUE OJHOTO METallia APYTUM
U3 pacTBOpa COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelire Ki1acchl HeOpPTaHUIECKUX
COCIMHECHU .

IHepuonuyecknii 3axkoH u Ilepumoamyeckasi cucremMa xumMuuyeckux 3Jiementos /[l M.
Menpaeneea. CrpoeHne aromMoB. XuMHUYeCKass CBfA3b. (OKHCIUTEIbLHO-BOCCTAHOBUTEIbHBIE
peakuumn

[lepBble MOMBITKK KIACCH(PHUKAIME XHMHUYECKHX JJIEMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (IIENOYHBIE W MIENIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCHIBI M THAPOKCHIBL.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (GopmMbl [leproandeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB /.
U. Menpneneesa. [lepuonsl u rpynmnel. Gusnyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosodek aromoB mepBbix 20 xummueckux dnmeMmeHToB [lepmommueckoit cucremsl /. . MeHneneesa.
XapakTepucTuKa XHMHYECKOIO 3JIEMEHTa 1Mo ero mnojoxeHutro B Ilepuoauueckoir cucreme . U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMSI paJuyca aTOMOB XUMHYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYyIIaM U NEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa W Ilepuoanueckoil CHUCTEMbl XHUMHUYECKHX 3JIEMEHTOB ISt
pa3BuTus Hayku u npaktuku. [. 1. MeHnaeneeB — y4€HbIN U rpakIaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (MOJsIpHAst W HETIOJIAPHAs) CBS3b. DJIEKTPOOTPHUIATEIHLHOCTh
XHMHYECKUX 3J1eMeHTOB. IOHHas CBSA3b.

Crenerp okwucieHUs. OKHACIUTEBHO--BOCCTAHOBUTEIBHBIE peakiud. lIporecchl OKHUCICHUS |
BOCCTaHOBJICHUS. OKUCITUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKchepumenm:

M3ydeHre 00pasIoB BEIECTB METAUIOB M HEMETAUIOB, B3aMMOJCHCTBHE THAPOKCHIA IMHKA C
pacTBOpaMH KHCJIOT U IIeJouYeid, NPOBEICHUE OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIILHO-
BOCCTAaHOBUTEJIBHBIX pEaKIHii (TOPEHUE, PEAKIINH PA3IIOKCHHUSI, COSTMHCHIIS).

Meosrcnpeomemmnuvie ceasu

Peanmzarus MEXNIpeAMETHBIX CBSI3CH MPH M3YYECHUH XMMHH B 8 KJIacCe OCYIIECTBISIETCS depes
WCITOJIb30BAaHUE KaK OOIIMX €CTeCTBECHHO-HAYYHBIX MOHATHUN, TaK U TIOHATHHU, SIBJISTFOIIIXCS CUCTEMHBIMHA
JUISL OTJICBHBIX TIPEIMETOB €CTECTBEHHO--HAYIHOTO ITHKJIA.



OO01Ire eCTeCTBEHHO-HAYYHbIC IMOHATHS: HAay4yHBIH (akT, THIIOTE3a, TEOPHs, 3aKOH, aHANU3,
CHHTE3, KiacCU(HKAIMs, MEPUOINYHOCTh, HAOIIOMCHHE, DKCICPHUMEHT, MOJCIMPOBAHKUE, HU3MEpEHHE,
MO/IEITh, SIBJICHHUE.

dwusnKa: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIU, H30TOITbI, PATHOAKTHBHOCTD,
MOJIEKYyJIa, 3JCKTPUYCCKHH 3apsiji, BEIIECTBO, TEl0, 00BEM, arperaTHOe COCTOSHUE BEIECTBA, a3,
(bU3NYUECKUE BETUYMHBI, CTUHUIIBI U3MEPEHHS, KOCMOC, MIaHeTHhI, 3BE31b1, COITHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armochepa, ruapochepa, MUHEpasbl, TOPHBIC MOPOIBI, IMOJIE3HBIE HCKOMACMBbIE,
TOTLJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasd peaKuus

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kaius, KajlblUsi W HX COCIAMHECHUH B COOTBETCTBUU C IIOJIO)KCHHEM DJIEMEHTOB B
Ilepuonueckoii CUCTEME M CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUIbl XUMUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudpukanus n HOMEHKJIATypa HEOPTaHHMUECKUX BEIIECTB. XHUMHUECKHE CBOWMCTBA BEILECTB,
OTHOCAIIMXCS K pa3jiW4yHbIM  KJaccaM HEOPraHWYECKMX COCJUHEHUH, TIEHETHYecKass CBs3b
HEOPraHWYECKUX BEIIECTB.

Knaccupukanys XUMHYECKHMX pEaKUUH MO0 pa3IuyHbBIM NpH3HaKaM (IO 4YHCIy M COCTaBy
YUYacCTBYIOIIMX B PEAKIHU BELIECTB, MO TEMIOBOMY 3(deKTy, Mo HW3MEHEHUIO CTEIeHEeH OKHCICHHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- M JHAOTEPMHUYECKHE
peaknuy, TEPMOXUMUYECKHE YPaBHEHMUSL.

IlonsiTie 0 cKopocTH XuMH4YecKOH peakuuu. lloHstne 00 00paTUMBIX W HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O NOMOTEHHBIX M TETEpOTreHHBIX peakuusax. [loHsaTne o kaTtamuse.
IlonsATHe 0 XMMHYECKOM paBHOBeCHH. DaKTOpBI, BIUAIONIME HA CKOPOCTh XMMHYECKOW peakIuud U
MOJIOKEHUE XUMHYECKOTO PaBHOBECHS.

OKHUCIINTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUM,  DJICKTPOHHBIA  OajaHC  OKUCIUTEIBHHO-
BOCCTaHOBUTENBHON peakunu. COCTaBIEHNE YpPaBHEHUI OKUCIIUTENBHO--BOCCTAHOBUTENBHBIX pEakIuil ¢
MCIIOJI30BaHMEM METO/ia AJIEKTPOHHOro OajaHca.

Teopust 2IEKTPOIUTHIECKON JUCCONUAMN. DIEKTPOIUTHI M HEUIEKTPOIUTHI. KaTnoHbI, aHHOHBI.
MexaHHu3M ITUCCOLMAIUK BEIIECTB C PA3IMYHBIMU BUAAMH XUMHUYECKOHN CBs3U. CTENEHb MUCCOLUALNH.
CunbHBIE U c1a0ble 3JIEKTPOJIHTHL.

Peakuun moHHOrO oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKkUuWil HOHHOro oOMeHa, MOJHbIE |
COKpalI€HHBIE HMOHHBIE YypaBHEHMs peaknui. CBOWCTBAa KHCJIOT, OCHOBAaHHMH M COJIEH B CBETE
NpeACTaBIeHUH 00 AMEKTpOTUTHYECKON nucconmanuy. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKchepumenm:

03HAKOMJICHUE C MOJECIISIMA KPUCTAUTMUSCKUX PEHIETOK HEOPTraHUYSCKUX BEIIECTB — METAJJIOB U
HeMmeTa/u1oB (TpaduTa M ajamasa), CIOKHBIX BELISCTB (XJIOpHIA HATPHs), UCCIICAOBAHUE 3aBHCHMOCTHU
CKOPOCTH  XMMHYECKOW peaKIMh OT BO3ACUCTBUSA  Pa3IUYHbIX  (hAaKTOPOB,  HCCIIEIOBAHUE
3JIEKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, NpoOIlecca JTUCCOIMAIIMM KHCIOT, IIeJo4Yed | cosel
(BO3MOKHO HCIIOJIb30BAaHHE BHJEO MATEPUANIOB), MPOBEACHHE OIBITOB, MJUTFOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUsl PeaKiuii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIICICHHE raza, 0oOpa3oBaHHE BO/IbI),
OIIBITOB, MJUTIOCTPUPYIOIIUX MMPUMEPhI OKHUCIMTEIBHO-BOCCTAHOBUTENIBHBIX Peakiuii (TOpeHHe, peaKiuu
pa3jioXKeHHs, COCAMHEHHS), pPaclo3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KayeCTBEHHBIX
peaxiuii Ha MOHBI, pelIeHNe YKCIIEPUMEHTABHBIX 3a1a4.



HemeTtaabl 1 MX cOeTHHEHHSA

OOmast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENCHH
okucnenus. CTpoeHne u Qpu3ndeckne CBONCTBA MPOCTHIX BEUIECTB — I'aJOreHoB. XMMUYECKHE CBOIMCTBA
Ha MpUMepe XJopa (B3auMoAeHCTBHE C METAIUIAMHU, HEMeTaIaMH, Iesodamu). XaopoBoaopoa. ConsHast
KHCJIOTa, XUMHUYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEeHeHue. JleficTBHe XJiopa M XJIOpOBOJOpOJa Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuabsl U UX HaXOKACHUE B IPUPOJIE.

OO0mast xapaktepucTika 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CtpoeHue W (pu3MYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOAA W CEPBI.
AnnotponHble MOAU(UKAIUK KUCIOpOJa W cepbl. XUMHYECKHe cBoiicTBa cepbl. CepoBoaopox,
CTpoeHHe, (QU3MYecKHe M XUMHYecKHe cBOHcTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHYECKHE CBOMCTBa (OOIIME Kak MPeICTaBUTEINs Kiacca
KHACIOT W crneuupuyueckue). XUMHUYECKHE PEaKlMu, JeXallde B OCHOBE MPOMBIIUICHHOTO crocoba
MOJIYYCHHSI CepHOM KHUCIOTHL. Ilpumenenue cepHoit KucimoThl. ColM CEpHON KHCIOTHI, KauyeCTBEHHAs
peakius Ha cyiabgaT-uoH. HaxoxaeHue cepbl U e€ COCIUHCHUN B MPUPOAC. XUMHUUECKOE 3arps3HCHUC
OKpYy’KaroIllel cpeabl COEAMHEHUSMHU cephbl (KUCIOTHBIE O, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CIOCOOBI €T0 PEAOTBPAILICHHSI.

OOmast xapakTepucTKa 3MeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTCTIEHN OKHCIICHUS. A30T, pachpocTpaHEHHE B TNPHUPOJE, (U3MUECKHE M XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B mnpupoje. AMMHUAK, €ro (U3MYECKHe M XMMHUUYECKHE CBOMCTBA, MOJIY4YCHUE U
npumerenue. Conu aMMOHMSA, MX (U3UYECKHME M XMMUYECKUE CBOMCTBA, NMpuMeHeHHue. KauecTBeHHas
peaknys Ha WOHBI aMMOHHS. A30THas KHCJOTa, €€ MojydeHue, (Ghu3ndeckue M XMMUYECKUEe CBOICTBa
(oOmme Kak IpencTaBUTENs Kiacca KHCIOT M crerududeckne). Mcmomp30BaHue HHUTPATOB M COJEH
aMMOHHMSI B KaueCTBE MMHHEPAIbHBIX yHOOpeHHH. XHUMHUYECKOE 3arpsA3HEHHE OKPYXAloLIeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBI U BomoémoB). docdop,
aiotponHele Moaudukamu docdopa, ¢puznueckue U xuMmudeckue coiicrsa. Oxcua ¢ochopa (V) u
¢dochopHas kucnora, pusnyeckrue U XMMUYECKUE CBOMCTBa, nmoiyueHue. McmonszoBanue ¢ocdaros B
Ka4eCTBE MUHEPAIBHBIX yIOOPEHHH.

OObmas xapakrepucTika 31eMeHToB [VA-rpynnbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETIEHN OKHCJIEHUS. YTIIEPOJ, aLIOTPOIHbIE MOANDHUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, HU3UIECKUE
U XUMHUYECKHe cBoiicTBa. Ancopbums. Kpyrosopor yrimepona B mpupone. OKkcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKUE CBOWCTBA, IEHCTBHME HA XHMBBIE OPTaHU3MBbI, NOJIYyYE€HHE M IPUMEHEHHE.
OKkonoruueckue NpodsieMbl, CBsI3aHHbIe ¢ OKcHoM yriepoaa (IV), rumoresa rio0anbHOrO MOTEIUICHUS
KJIMMaTa, IApHUKOBBIN 3P QeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4ueHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
ObITY, MEAULIMHE, TIPOMBILTICHHOCTH U CEJILCKOM XO03siCTBE.

IlepBoHavanbHBIE MOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COENUHEHHUSX yriepoia (MeTaH,
9TaH, 3THIEH, alleTUIICH, 3TaHOJI, TIMLEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKH YTIEBOAOPOAOB
(yromp, npupogHBI ra3, HE(Th), MPOAYKTH HX IMepepadoTku (OEH3MH), MX poJib B OBITY H
NPOMBIIIIEHHOCTH. [ToHATHE O OHOJIOTMYECKH Ba)XKHBIX BEIIECTBAX: KUPax, OENKax, yriaeBojax — M MX
POJH B JKM3HHU YeJoBeKa. MaTrepuaibHOe €MHCTBO OPTaHNYECKUX M HEOPTaHWIECKUX COCTMHEHHHN.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MONydyeHHe W npumeHeHune. CoerHeHUs
KpemHHs B mpupoze. OO6mue mupenacrtaBieHusi o6 oxcuiae kpemaus (IV) m kpemHHEBOH KHCIOTE.
CuHHKaThl, UX UCIIOJIb30BaHUE B OBITY, B NMPOMBIIIICHHOCTH. BakHelue cTpouTenbHble MaTepHabl:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobimeMbr 06e30macHOTO0  MCIOIB30BAHUS
CTPOUTENILHBIX MaTEPHAJIOB B IOBCETHEBHON KI3HH.

Xumuueckuii IKchepumenm:
M3ydeHHe O0Opas3oB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTHI, TPOBEIACHUE
Ka4eCTBCHHBIX pEaKIWi Ha XJIOPUA-UOHBI W HAONIOACHUE TIPHU3HAKOB WX IPOTCKAHUS, OTBITHI,



oTpakaroiue (U3NYSCKUE ¢ XUMHUYECKHE CBOWCTBA TallOTCGHOB M WX COCAWHEHUH (BO3MOXKHO
UCTIONb30BaHUE BHUJICOMATECPHANIOB), O3HAKOMIICHHE C OOpa3llaMH XJIOPHIOB (TaJIOTCHHUIOB),
03HAKOMIJICHUE ¢ 00pa3laMu cepbl U e€ COCTUHCHHUSIMHU (BO3MOXKHO HCIIOJB30BAHUE BHICOMATCPHAIIOB),
HaAOJIIOJICHUE TIpollecca OOYIJIMBAaHUS caxapa IOJ JCWCTBUEM KOHICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, TPOBEJCHUE KAaUECTBCHHON PeaKIluy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTEKaHUs, O3HAKOMJICHHUE C (DU3NYECKHUMH CBOWCTBAMU
asota, hocopa U UX CoeMHECHUH (BO3MOXKHO HCITOJL30BAHUE BHJICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (hocopHBIX YHOOpEHUH, MONy4YeHUE, COOMpaHUe, paclO3HABAHWE W U3yUEHUE CBOWCTB aMMUakKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUE KOHICHTPUPOBAHHOW a30THOW KHUCIOTBI C MeAbl0  (BO3MOXKHO
WCIOJb30BaHUE BHJICOMATEPHUAJIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anmasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C ITPOLIECCOM aJICOPOIUN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, NMOJy4YeHHe, COOUpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, MPOBEJICHUE KAaYeCTBEHHBIX PEAKIMM Ha KapOOHAT M CHUJIMKAT-MOHBI W U3YyYCHHUE NPU3HAKOB UX
MPOTEKaHUS,  O3HAKOMJICHHE C  TPOAYKIMEH  CHJIIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
9KCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHee HeMeTaIbl B UX COSTUHEHUS.

MeTajiibl U MX COETHHEHUSI

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMEHTOB — META/UIOB HA OCHOBAaHUM MX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux smeMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTaminueckasi CBSI3b M METATMYECKas KPUCTAUIMYeCKass periéTka. DIEKTPOXUMHUYCCKHIA
psaia HampspkeHWH MetauioB. Du3Wueckne W XUMHYECKHE CBOWcTBa MeTainioB. OOmue crmocoOs!
nmosydeHus] MeTaiioB. [IoHATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HWH.
Crnagsl (CTamb, 9yTyH, JIOPATIOMUHAN, OPOH3a) ¥ MX MPUMEHEHHE B OBITY M MPOMBIIIIJICHHOCTH.

[lenmounble MeTaybl: monoxeHue B llepuogumyeckoil cucreMe xumuueckux snemeHTto [, U.
MenzeneeBa, CTpOEHHE HX aTOMOB, HaXOXJIeHUE B mpupoae. Pu3nveckne n XMMUYECKHe CBONCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI ¥ TUAPOKCUIBI HATPUS U Kanws. [I[puMeHeHne menoYHbIX MEeTallIoB
U UX COCIUHEHUN.

[[lenoyHO3eMETbHBIE METAJUIBI MarHUi ¥ KaJlblIWK: TojoxeHue B Ilepuoauueckoil cucreme
xummuaeckux 3memeHToB [l. M. MenzaeneeBa, CTpOeHHE UX aTOMOB, HaXOXIeHUE B Tipupojie. Dusndeckne
¥ XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxHeimme coequHEHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxenue B Ilepuonunueckoit cucreme xumuueckux sneMentoB . Y. Menzaeneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B mnpupoae. Dunveckne W XUMHUYECKHE CBOMCTBA aIOMUHUS.
AmMoTepHbIe CBOCTBA OKCHJIA M THAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepmomnueckoit cucreme xumuueckux sneMeHToB J. . Mennpeneesa,
CTpOEHHE aToMa, HaxXxOXJeHWe B mnpuponae. dum3mueckne W XMMHUYECKHE CBOIcTBa keneza. OKCHIbL,
ruapokcunbl u conu xkenesa (I1) u xenesa (I1I), ux cocras, CBOWCTBA U MOTyYeHHE.

Xumuueckuii Ikcnepumenm:

O03HAKOMIIEHHE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (PU3MYECKUMHU CBONCTBAMH, W3YYCHUE
pe3yJbTaTOB KOPPO3WU META/UIOB (BO3MOXKHO HCIIOJb30BAaHHE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICUCTBHSI OKCHA KaJbIlUsS W HATPUS C BOJOH (BO3MOXKHO HCIIONH30BAHUE BHIICOMATEPHUAIIOR),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, IIpollecca TOPEHHsS Kele3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIBIIMSI, JTFOMUHUS, IMHKa, xene3a (I1) u xenesza (I11), menu (II), HabmromeHne u omMCaHUE MIPOIIECCOB
OKpallMBaHUS IUITAMCHH HWOHAMH  HATpWsl, Kamusd MW Kalblusd (BO3MOXHO  HWCIIOJIb30BaHHE
BHJICOMATEPUAJIOB), HCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHMS U THAPOKCHIA IUHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTeprainbl B MOBCETHEBHON JKM3HU UeloBeKa. be3omacHoe UCTIONB30BaHNE BEIIECTB
1 XUMUYECKHUX peakuuid B ObiTy. [lepBas moMoIs py XUMHUYECKHIX 0KOTaX U OTPaBICHUIX.



XuUMUYECKOe 3arps3HEHUE OKpYXKarolied cpeabl (TpelelibHas JOMyCTHMas KOHIICHTPAIUs
Beniects, Aanee — [1JIK). Poibs xumuu B pelieHu# KOJIOTHYECKUX MPOOIIeM.

Xumuueckuii sIxcnepumenm:

U3yYeHHUE 00pa3loB MaTepHAIIOB (CTEKJIO, CILIABbI METAIIOB, TOJUMEPHBIC MaTepPHAIbI).

Mesicnpeomemmuule cea3u

Peanu3zanust MeXNPEIMETHBIX CBSI3CH MPH M3YYCHUU XMMHH B 9 Kllacce OCYLISCTBISICTCS 4epes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSTHUI, TaK ¥ MIOHATHH, SBIISIOIINXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC TOHATHS: Hay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, KiaccH(UKalms, MepUOIMIHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJCIMPOBAHUE, U3MEPCHUE,
MOJI€JIb, SIBICHUE, ITAPHUKOBBIN (P (PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, dJICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJIEKYyJIa, OJIEKTPUYSCKUN 3apsii, MPOBOAHUKH, IOJYIPOBOJHUKH, AUIICKTPUKU, (OTOIIEMEHT,
BEIIECTBO, Telo, OO0BEM, arperaTHoe COCTOSIHME BEIEecTBa, Tra3, pacTBOP, PacTBOPHUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MUYCCKUE BEIUYUHBI, CIMHUIILI H3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorust:  gotocuHTe3, aApixaHue, Ouocdepa, dKOCHCTEMa, MHHEpPANbHBIE YyIOOpEHUS,
MHKPO3JIEMEHTbI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOJBI, IOJE3HBIC HCKOIACMBbIE,
TOIJIMBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHWH HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JImdHOCTHEIE pe3yNbTaThl OCBOSHHSI IIPOTPAMMBI OCHOBHOTO O0IIIEro 00pa3oBaHUs JOCTHTAIOTCS B
Xo0J/le OOy4YeHHsT XUMHUHU B EIWHCTBE YYeOHOW W BOCIHTATENILHOH AESITEIHHOCTH B COOTBETCTBUHU C
TPAJIUIIUOHHBIMA ~ POCCHUUCKUMH  COIMOKYJIBTYPHBIMH W JYXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH,
MIPUHATHIMH B OOII[ECTBE MPaBUIIaMH U HOPMAaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIMAITU3AIINN 00YJYarOIINXCSI.

JIMdHOCTHBIE PE3yNBTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOU
MTO3UTHBHBIX IEHHOCTHBIX OPHEHTAIUI U PaCIIUPEHUE OIBITA ASITEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1)nmaTpuoTHYecKOro BOCHUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY M HAydYHOMY
HACJIeJTUIO, TIOHUMaHHS 3HAYEHUS XUMUYECKOH HAyKH B JKU3HU COBPEMEHHOTO OOIecTBa, CIIOCOOHOCTH
BIQJIETh JOCTOBEPHOW WHQOpPMAIMEH O TEepPEeNIOBhIX JOCTIDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPA U OOIIECTBA;

2)rpa:kIaHCKOr0 BOCIIUTAHMSA

MMpEACTABJICHUA O COUHMAJIBHBIX HOpMaxX M IpaBUJIaX MCEKIUYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,
KOMMYHUKATHBHOW KOMIICTCHTHOCTH B  OOIECTBEHHO IIOJIC3HOM, YUEOHO-HCCIICIOBATEIHCKOM,
TBOPYECKOW W NPYTHUX BHIAX JEATEITHHOCTH, TOTOBHOCTH K PAa3HOOOpPA3HOW COBMECTHOH NEATEIHLHOCTH
IIpyU BBIIIOJIHCHUN yT-Ie6HBIX, IMO3HABATCIIBHBIX 3aJia4, BBIIIOJIHCHUN XWUMHUYCCKUX OKCIICPHUMEHTOB,
CO3JaHun yT-Ie6HBIX ITPOCKTOB, CTPEMIICHUA K B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B ITPOLECCE 3TOU
y‘IC6HOI7[ JACATCIIBHOCTH, TOTOBHOCTH OIICHHUBATh CBOE MMOBEACHUEC U IIOCTYIIKM CBOUX TOBapHHIeﬁ C
IMMO3UIMKN HPAaBCTBEHHBIX M ITPABOBBIX HOPM C yT-IéTOM OCO3HAHUA HOCHGIICTBI/Iﬁ TITIOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 TIO3HAHMS!

MHPOBO33PCHUCCKUE MPECACTABICHUA O BCIICCTBE U XUMHUYECKOH p€akunun, COOTBETCTBYIOIIUEC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISAIONTNE OCHOBY JUISI IIOHUMAHUS CYIIHOCTH HAYIHOM



KapTUHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3aUMOCBS3AX
YeJIoBeKa C MPUPOAHOM Cpenioil, 0 pojiu XMMHUH B TO3HAHUM 3THUX 3aKOHOMEPHOCTE;

N03HaBaTeIbHbIE MOTHBEI, HATIPaBJICHHbBIE HA MTOJTYYeHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOMMBIE
Uil OOBsICHEHHS HaOJIIOMAaeMBIX NPOLECCOB U SIBICHHWW, IO3HABATENbHOW, HH()OPMAIMOHHON U
YUTATEILCKONH KYJIBTYpBl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIBHOM PabOTHl ¢ y4eOHBIMH TEKCTaMHu,
CIPaBOYHOH JTUTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEACTBAMHI WHPOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEeHHIO M TO3HAHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, TPOCKTHOW U HCCIIEAOBATENIBCKONW JAEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHHUS B JalbHEHIIIEM;

4)dopMupOBaHUSA KYJbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/70POBBIO, YCTAaHOBKM Ha
30POBBIN 00pa3 XHU3HH, OCO3HAHHE IOCIECACTBHIA M HENPHUATHE BPEOHBIX NMPHUBBIUEK (yMOTpeOneHus
AJIKOT0JIsl, HAPKOTUKOB, KypeHHUs1), HEOOXOAMMOCTH COOJIIOJICHHUS MTPaBUiI 6€30IIaCHOCTH TPU 00paIIeHUH
C XUMHUYCCKHUMMU BCIICCTBAMU B 6I>ITy u pCaHBHOﬁ KH3HU,

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUIECKOMY M3YUEHHIO MPodeccHii U TpyJa pa3indHoro poja, yBaXXeHHe K TpyIy U
pe3yJibTaramM TPYJOBOM AEATEIBbHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHWM MO
XMMHWH, OCO3HAaHHBIH BBIOOP HMHIMBHIYANbHOW TPACKTOPUHM TNPOJODKEHHS 00pa3oBaHUS C y4ETOM
JIMYHOCTHBIX HHTEPECOB H CHOCO6HOCTI/I K XHMMHH, O6HICCTBCHHI)IX HUHTCPECOB H HOTp€6HOCTeI\/'I,
yCHEmHOW MPO(EeCCHOHANBHON JIEATSIILBHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTBH
aJanTHPOBATECS B IPO(ECCHOHAIBHON Cpele;

6)3K0JI0rMYEeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJIECO00pa3HOe OTHOIICHHE K MPUPOJAE KaK UCTOYHMKY >KU3HH Ha 3eMiie, OCHOBE
e CyllecTBOBaHUS, MOHMMAaHHE LIEHHOCTH 3I0pOBOTO M 0Oe3omacHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBCHHOMY (HM3MYECKOMY M IICHUXMYECKOMY 3I0POBBIO, OCO3HaHHME LEHHOCTH
coOmoeHnsl MpaBuil O€30IacHOrO TMOBENEHHs NPH PabdoTe C BEIIECTBAMHU, a TaKKE B CHTYaLUsX,
YIPOXKAIOLIMX 310POBBIO U JKU3HU JIIOACH;

CHOCOOHOCTH TNPHUMEHSTHh 3HAHUS, NOJTy4aeMble MPHU HM3YYEHHMM XUMHHM, U pEIeHHs 3a/ad,
CBSI3aHHBIX C OKPY’KalOIIEH NPUPOIHON CPEIOH, JUIA IOBBILICHUS YPOBHS 3KOJIOTHYECKOH KYJIbTYpHI,
OCO3HAHMS TJO00AJBHOTO XapakTepa SKOJIOTHYECKUX NpoOIeM M IyTell MX peleHus MNOCPEICTBOM
METO/0B XHMHH, HKOJOTMYECKOTO MBILIUICHHSA, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABaTEJIHHOM,
KOMMYHHMKAaTUBHOH M COLMAIbHOM MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIXPE3YJIbTATOB  BBIACISIOT — 3HAUMMBbIE JUIA  (OPMHPOBAHUS
MHUPOBO33pEHHsI OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, NPUHLMUI, TUIOTe3a, (aKT, CUCTeMa, Mpolecc,
9KCIEPUMEHT M JPYroe.), KOTOpblE HCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeAMeTax M
MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHUX NPEAMETOB (OPMUPOBATH MPEICTABICHHUE O LEJIOCTHONH HAyYHOI
KapTHHE MHUpa, W YHHBEpcajJbHble y4eOHble JelcTBHsS (TI03HABaTelbHBIE, KOMMYHHKATHBHBIC,
peryJsITHBHBIE), KOTOpble oOecrneunBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOH JIeTETbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBepPcAJbHbIE YieOHbIe AeiicTBUSA

ba3zoBble Joruueckme aeicTBUA:

YME€HHA HUCII0JIB30BaTh HpI/IéMI)I JIOTUYECKOT'O MBIIJICHUA TPHU OCBOCHHU 3HAHUU: PpaCKpbIBaTh
CMBICTT XMMHYECKHNX ITOHSITHI (BBI)ICJTS{TI) X XapaKTCPHBIC TNPU3HAKH, YCTaHABJIMBATH B3aMMOCBA3b C
ApyrumMun HOHS[TI/IHMI/I), HUCIIOJIB30BaTh IIOHATUA HJISL 06’B$ICHCHI/I$I OTACIBbHBIX (I)aKTOB u HBHCHI/IfI,
BBI6I/IpaTI) OCHOBAHUSA U KPUTCPUU IJIA K.]'IaCCI/I(bI/IKaHI/II/I XUMHNYECKHNX BCHICCTB U XUMHNUYCCKUX peaKquI,
YCTaHaBJIUBATb IMPUYMHHO-CIICACTBECHHBIC CBA3HU MCKOAY O6’LCKTaMI/I HU3Yy4YCHHA, CTPOUTH JIOTHYCCKHEC
pacCyKacHusd (I/IHZ[yKTI/IBHBIe, JACAYKTHUBHBIC, 110 aHaJIOFI/II/I), J€J1aTh BBIBOABI U 3aKJIIOYUYCHU A,

YMEHHE TPUMEHSITh B MpOIEcCe TO3HAHWSA TMOHATHA (IIPEeAMETHBIE W METalpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIEIIHU, UCIIOIb3yEMbIE B XUMHH, IIPe0Opa30BbIBATh IIMPOKO IPUMEHAEMBbIE



B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMHUECKUH 3HaK (CHUMBOJ 3JIEMEHTA), XUMHUYecKasi (opMyna 1
ypaBHEHHE XWMHUUYECKOW pEaKkUWH — MpPHU PEUICHWH Y4eOHO-TI0O3HABATENBHBIX 33/ady, ¢ yYETOM STHX
MOJIETIBHBIX TPEACTABICHUN BBIABIATH M XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMBbIX
00BEKTOB — XUMHYECKHX BEIIECTB M XHMHUYECKUX pEaklHid, BBIBIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEICTBEHHBIE CBA3M U MPOTUBOPEUUS B U3yUaeMbIX NPOLIECCaX U SIBICHUAX.

ba3zoBrble ucciienoBarejibckme e CTBUSA:

YMEHHME HCIOJIb30BaTh MOCTABIEHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS, a TaKKe B
KayecTBE OCHOBBI A1 (POPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXIEHUN;

npuoOpeTeHne OMbITa MO I[UIAHUPOBAHWIO, OPraHM3ald W MPOBEICHHI0 YYEHHYECKUX
9KCIEPUMEHTOB, yMEHHE HaOIIoIaTh 3a XOAOM IPOLEcca, CaMOCTOSATENFHO MPOTHO3HPOBATH €ro
pe3ynbTaT, (opMyaHpoBaTh O0O0OOIIEHHMS H BBIBOABI 1O pe3yjibTaTaM MNPOBEIEHHOTO OIBITA,
WCCJICJIOBAHUS, COCTABJIATH OTYET O MPOJICIIAHHOM padoTe.

PaGora ¢ undgopmanueii:

YMEHHUE BBIOMPATh, aHATM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIIUIO PA3ITMUHBIX BUIOB U HOpPM
MPECTABICHUS, TIOy4aeMyl0 U3 Pa3HBIX WCTOYHHUKOB (HAyYHO-TIOMYJISIpHAs JIMTepaTypa XUMHUYECKOTO
coJiep KaHusl, CIpaBOYHbIE MOcoOus1, pecypchl HTepHETa), KPUTHUECKU OLEHUBATH NMPOTHBOPECUHBYIO U
HEIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE TPUMEHSATh pa3MYHbIe METOIBl M 3alpoChl NpPU IMOHWCKE W OTOOpe WHPOpPMAIUH U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX IS BBITIOJHEHHWsI y4eOHBIX W MO3HABATENBHBIX 3a1a4
OmpenesIEHHOTO  THMA, NPUOOpPETeHHE OmbITa B OOJIACTH  HCIIONb30BaHUS  MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI, OBIAACHHE KyJIbTypOM AaKTHMBHOTO WCIOJIBb30BAHMS Pa3IUYHBIX
MIOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpAaTh ONTUMANIbHYIO (popMy mpencTaBieHus WHGOPMALUHN H
WIUIIOCTPUPOBATh pELIaeMble 3aJadyd HECIOXKHBIMH CXEMaMM, [OuarpamMMaMi, APYyrUMH (GopMamMu
rpaduky 1 ©X KOMOMHAITUSM,

YMEHHE HCIONb30BaTh M aHAJIW3UPOBAaTh B IIpolecce Y4eOHOM M HCCIeN0BaTENbCKOM
JesITeIbHOCTH MH(OPMALIMIO O BIMSHUM IPOMBILUICHHOCTH, CEIbCKOTO XO3fAHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKPYKArOIEH IPUPOAHON CPEMBI.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHble 1eliCTBUSL:

YMEHHS 3a/1aBaThb BONPOCHI (B Xoje auajora U (MJIM) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMoil
TeMbI, (POPMYIMPOBATH CBOM MPEIJIOKEHNS OTHOCUTEIBHO BHINOJIHEHHS PEATIOKESHHON 3a/1a4H;

YMEHHS TPEACTABIATh MOJMYUYEHHBIE PE3YNbTaThl MO3HABATEIBHON [EATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JIeJNaTh IMPE3CHTALUI0 PE3yIbTATOB BBINOIHEHNS XHUMHYECKOTO SKCIIEPHMEHTA
(ytabopaTopHOro OmBITa, J1a0OPaTOPHONH PaOOTHI MO HCCIIEAOBAHHMIO CBOMCTB BEIIECTB, Y4E€OHOTO
MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHMKAMHM B COBMECTHOM IIO3HABAaTENILHOH MU
UCCIIEIOBATENbCKOM JEATEIbHOCTH NPH PELICHWH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COTJAacOBaHUS NO3MIMKA (0OCyXkIeHHus, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOpAWHALIMSA COBMECTHBIX JIEHCTBHM, OINpPENECICHHUE KPUTEPUEB IO OILIEHKE KadyecTBa BBINOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHbIe YHMBepcaJlbHbIe yueOHbIe AelicTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpPENeNsTh IeJIN JEATENbHOCTH, IUIaHHPOBAaTh, OCYIIECTBIISATH,
KOHTPOJIMPOBaTh U TP HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JEATENLHOCTh, BHIOMpaTh HambOolee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHsT YIeOHbIX ¥ MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIILHO COCTABISTh MU
KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUI IIPU BBINOJHEHUU 3aaHUN C YYETOM IOIYUYEHUS
HOBBIX 3HAaHWH 00 H3ydaeMbIX OOBEKTaX — BENIeCTBAX M PEaKIUsIX, OICHUBATH COOTBETCTBUE
MOJTy4YEHHOTO pe3ysbTaTa 3asABJICHHON IIeN, yMEHHWE WCIOJIb30BaTh M aHAJTU3WPOBATh KOHTEKCTHI,
npeJIaraeMple B YCIOBUH 33JaHAN.



HPEAMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOSHHUIO 00SI3aTENBHOTO COEPKAHNUS, YCTAHOBICHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoi, BBIICISIOT: OCBOCHHBIE O0YYaIOLUIMMUCS Hay4YHbIe 3HAHWS,
YMCHHS U CIIOCOOBI ACUCTBUH, crienn(UISCKHe Il MPEAMETHOM 001acT «XUMHUS», BUIIBI ICATEIIEHOCTH
MO TOJYYEHUIO HOBOT'O 3HAHMSA, €r0 WHTEPIpETaluH, IpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3TUYHBIX
Y4eOHBIX U HOBBIX CUTYaIUAX.

K xonmy oOyyenus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OpMHPOBAHHOCTDH y 00YUAIOIIUXCS YMEHUH:

®  pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHUI: aTOM, MOJIEKYJId, XUMUYECKUN 3JIEMEHT,
MPOCTOE BEIIECTBO, CJOXHOE BEIECTBO, CMeCh (OIHOpPOMHAS W HEOAHOPOAHASA), BaJCHTHOCTB,
OTHOCUTEJIbHASI aTOMHAasi M MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JOJS XUMHUYIECKOTO 3JIEMEHTa B COSIWHEHHH, MOJISIPHBIN 00BEM, OKCH, KHCIOTa, OCHOBAaHHE,
COJIb, DJICKTPOOTPHLATENBLHOCTD, CTEIIEHb OKUCICHHS, XMMUYECKash peakuus, KiIacCupuKanus peakuui:
peaKkIMu COEIMHCHUS, PEAKIHUW Ppa3IOKEHHs, pPEaKUUH 3aMelleHHs, peakuu OOMEHa, 5K30- U
SHIOTEPMUYECKHE DEaKIUH, TEIJIOBOW A(PQEKT peakuuu, Sapo aToMa, 3JIeKTPOHHBIN CJIO0H aroma,
aToMHasi OopOHTaNb, PagUyC aroMma, XMMHUYeCKas CBS3b, MOJISApPHAs W HEMONApHAs KOBAJICHTHAs CBS3b,
MOHHas CBA3b, HOH, KaTHOH, aHUOH, PAcTBOP, MaccoBas JOJs BEIlecTBa (MPOLEHTHAs KOHLIEHTpaLus) B
pacTBope;

®  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHUX MOHATUNA U MPUMEHAThH 3TU HNOHATHUS IIPU
OINMCAaHUM BEIIECTB U UX MPEBPALICHUM;

®  HCIIONB30BAaTh XHMHYECKYI0O CHMBOJHKY Uil COCTaBlieHHs (OpMyJd BEIECTB W ypaBHEHUI
XUMUYECKUX PEaKLUi;

®  ONpeAcNsITh BAaJCHTHOCTb aTOMOB DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTCIIEHb OKHCICHUS
9JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIC)KHOCTD BEIIECTB K ONPEIeIEHHOMY KIIacCy COeAMHEHHN
o opmynam, BUI XUMHUYECKOM CBS3M (KOBAJICHTHAS M MOHHAS) B HEOPraHUUECKUX COCIUHCHMUSIX;

e  packpbiBaTh cMmbich [lepuoanueckoro 3akona /. . MenaeneeBa: 7€ MOHCTPUPOBATh TOHUMAaHUE
MEPUOJUYECKON 3aBUCMMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT MX MoJiokeHusa B Ileproanueckoit
CHCTEMeE, 3aKOHOB COXPaHEHHs MacChl BEIIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOTO Y4EHUS,
3aK0Ha ABOTapO;

e  ONWCHIBAaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy [leproamueckoil cUCTEMBI XHUMHYECKHX
JJIEMEHTOB: pPa3NuuaTh TOHITHS «rJIaBHas moAarpynmna (A-rpynma)y u «mnobounas monarpynna (b-
rpylmna)», Majible W OOJNIbIINE TEePHO/Abl, COOTHOCUTH OOO3HAYEHUS, KOTOphIE HMMEIOTCS B TaONuIe
«llepuoanueckass cucrema xumuueckux dnementoB JI. WM. MeHageneeBa» € UHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsan snapa, oOliee YHcio
3JIEKTPOHOB U PacIpeeNIeHHe UX 110 JIEKTPOHHBIM CIIOSIM);

®  KIACCHU(HUIMPOBATH XMMUYECKHE AIIEMEHTHI, HEOPTAaHUYECKHE BEIECTBA, XUMUIECKUE PEaKIHH
(10 uMCcITy M COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIIECTB, MO TeTIOBOMY 3 ]exTy);

®  XapakTepu30BaTh (ONMHCHIBATH) OOIIHME XMMHUYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKAasi OMNHCAHME MPUMEpPaMH MOJEKYJSPHBIX YPAaBHEHUU COOTBETCTBYIOLIUX XMMHUYECKHX
peaxuuii;

®  TPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX KAUECTBEHHOTO COCTaBa, BOZMO)KHOCTH
MPOTEKAHUS XUMHYECKHX TIPEBPAIIEHUN B PA3IMYHBIX YCIIOBUSAX;

®  BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJSIPHYI0O U MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XUMHYECKOT0 3JIeMeHTa 1o (opMylie COeTUHEHHUs, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOJHUTH
pacu€Thbl 0 YPAaBHEHUIO XUMHUECKON peaKiIny;

®  [PUMEHATH OCHOBHBIE OINEPAIMU MBICIUTEIBLHOU NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IIeHe, CUCTEeMATU3aINI0, KIIACCH(DHUKAIINIO, BBISBICHHE MPUYNHHO--CIEACTBEHHBIX CBS3€H — IS
M3YYCHHUS CBONCTB BEIIECTB M XWMHUYECKHX pPEaKIWd, €CTECTBEHHO-HAYYHBIC METOIBI TO3HAHHUSI —
HaOIIoACHNE, U3MEPECHHE, MOICITUPOBAHKE, DKCIICPUMEHT (peaTbHBIA U MBICIICHHBIH );



e  ClIeIOBAaTh NMPaBWJIAM TIOJH30BAHHUA XUMHUYECKOH MOCYAOHN M J1abopaTOpHBIM 000pyIOBaHHEM, a
TaK)Ke TMpaBHJaM OOpAIEHHS C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSMH IO BBITOJHEHHUIO
1a060paTOPHBIX XUMHYECKUX OTIBITOB T10 MTOJIYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOIA U
KHCJIOPOJa), TIPUTOTOBIICHHIO PACTBOPOB C OMpEeAeNEHHON MacCOBOW JOJel pacTBOPEHHOTO BEIIECTBa,
TUTAaHAPOBAaTh W TPOBOJAWUTH XMMHYECKHE AKCIEPUMEHTHI IO PACIO3HABAaHWIO PACTBOPOB MIENIOYEH U
KHCJIOT C TIOMOIIBI0 MHINKATOPOB (JTaKMycC, peHon(pTaIenH, METHIOPAHK U IPYTHE).

K xonmy oOyueHus B 9 Kjiacce mpeaMETHBIE Pe3yNbTaThl Ha 0a30BOM ypPOBHE MOJDKHBI OTPaKaTh
c(hopMHPOBAHHOCTH y 00YUYAIOLTUXCS YMEHUH:

®  pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHHA: XUMHUYECKHH 3JIEMEHT, aTOM, MOJICKYIa,
WOH, KaTHOH, aHHOH, IIPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, BAIIEHTHOCTH, AIIEKTPOOTPUIATETHFHOCTE,
CTETICHh OKHCIICHUS, XMUMHUYECKasl PEeaKIus, XMMHYECKasi CBs3b, TEIUIOBOW A(PQEKT peakiud, MOJb,
MOJISIPHBIN 00BEM, PacTBOP, IMEKTPOIUTHI, HEAIEKTPOIHUTHI, DIIEKTPOJIUTHYECKAs JUCCOITUAIIHS, PEaKIINN
HOHHOTO OOMeEHa, KaTajau3aTop, XMMHYECKOE paBHOBecHe, oOpaTHMbIE W HEOOpaTHMBIC pEaKIThH,
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIWH,  OKHUCIUTENh, BOCCTAHOBUTENh, OKHCJICHHE U
BOCCTaHOBJICHHE, aJUIOTPOIUs, aM(OTepHOCTh, XHMHYECKas CBiI3b  (KOBAJICHTHAas, WOHHA,
METaITMYecKas), KPHUCTANTNYECKass PeméTKka, KOPpPO3HWs METaIOB, CIUIABBL, CKOPOCTh XHMHYECKOH
peakuuu, npeaeapHo nonycruMas konuentpauus [IIK BemecTsa;

o HUIUTIOCTPHUPOBATHL B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHATUH U IMPUMCHSATH 3TU NOHATHUA IIPU
OTIMCAaHWH BEIIECTB U WX MPEBPAICHHIA;

o HCIOJIb30BaTh XUMHYCCKYIO CHMBOJIMKY [JId COCTaBJICHUA (bOpMy.]] BCUICCTB U ypaBHeHI/II‘/'I
XUMHUUYECKUX PEaKIIUil;

®  OmpeAeNsATh BAIEHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHX DJEMEHTOB B COCIMHEHHUSIX
Pa3IMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KilacCy COCIUHEHHH Mo (opMyIiam,
BUJ] XMMHUYECKOW CBSI3M (KOBaJICHTHAsI, HIOHHASI, METAIJINYECKasl) B HEOPraHMUECKUX COEAMHEHUAX, 3aps]
WOHA M0 XUMHUYECKOH (opmyre, xapakTep cpelasl B BOJHBIX PAacTBOPAaX HEOPTaHWMYECKHX COCAMHEHHI,
THII KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

e  packpbiBaTh cMbicn [lepmommyeckoro 3akona JI. M. MeHpmeneeBa W NEMOHCTPHPOBATH €rO
MMOHWMaHHUE: OMUCHIBATh M XapaKTepHu30BaTh Ta0nmuHyo (Gopmy [leprogndeckoil CHCTEMBI XUMUYECKHIX
AJIEMEHTOB: pPa3NW4yaTh TOHATHS «rjaBHas monrpymma (A-rpymma)y u «mobouynas noarpymma (b-
rpyImna)», Maible ¥ OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHHS, KOTOPBIE UMEIOTCS B TIEPHOAMYECCKOM
Ta6n1/1ue, C YHUCJIOBBIMHU XapaKTECPHUCTUKAMU CTPOCHHUA aTOMOB XUMHYCCKHUX JJICMCHTOB (COCTaB " 3apsian
aqapa, oblee YUCIO DIEKTPOHOB W paclpelieliecHHe WX IO DIIEKTPOHHBIM CIIOSIM), OOBSCHSTH OOIINe
3aKOHOMCPHOCTU B M3MCHCHUHN CBOWCTB 2JIEMEHTOB U HMX COG,Z[I/IHCHI/If/'I B npeaciiax MajibIX NEpUoaoB U
TJIaBHBIX NOATPYIIIL C y‘-IéTOM CTPOCHUA NX aTOMOB;

e  KIACCHU(UIMPOBATH XUMUYECKHE DIIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA, XHUMUYECKHE PEaKIIHH
(o 4mciay M COCTaBy yYaCTBYIOIIMX B PEAKIMH BEIIECTB, 1O TEIDIOBOMY 3(PQEKTy, 0 U3MEHEHHIO
CTEeTICHEeW OKHUCIICHUSI XUMHYECKUX 3JIEMEHTOB);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIMME W CHEHU(PUICCKUE XUMHIECKHE CBONCTBA IMPOCTHIX M
CIIOKHBIX BEILECTB, MOATBEPKIasi OINUCAHWE MpPHUMEPAMH MOJICKYJSIPHBIX W HOHHBIX ypPaBHEHUH
COOTBETCTBYIOIINX XMMUYECKUX PEaKLIUH;

®  COCTaBITH YPaBHEHHS JJICKTPOJIMTUYECKONW TUCCOIMAIMH KUCIIOT, IIEI0YeH U CoJel, MOJHbBIE 1
COKpamI€HHbIE YPaBHEHHS pEaKIUid HWOHHOTO OOMEHa, ypaBHEHHUS peaklui, IOATBEP KIAIOIINX
CyI€CTBOBAaHUE Te€HETHYECKOM CBI3U MEXAY BEHICCTBAMH pPa3JIMYHBIX KJIaCCOB;

®  pacKpbIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI MOCPEICTBOM COCTABICHHS
AJIEKTPOHHOTO OallaHca ATUX pPeakiui;

®  [POrHO3UPOBATH CBOMCTBA BELIECTB B 3aBHCUMOCTH OT UX CTPOEHUs, BO3SMOXKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALICHUN B PA3IIMYHBIX YCIOBHSIX;

®  BBIYHCIATH OTHOCHTENBHYIO MOJICKYJSIPHYIO M MOJISIPDHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XHUMHAYECKOTO 3JIeMeHTa Mo (opMysie COeIUHEHHUS, MacCOBYIO JIOJIO BEIECTBA B PacTBOpPE, NPOBOIUTH
pacuéThl o ypaBHEHUIO XUMHUYECKON peaKiny;



e coOmomaTh MpaBwiia TOIB30BAHUS XUMHUYECKOHN IMOCYMON u jJabopaTOpHBEIM 000pyIOBaHUEM, a
TaKKe TMpaBWwia OOpalleHHs C BEmeCTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH TIO BBITOJIHEHUIO
1a060PaTOPHBIX XUMHUYECKHUX OIBITOB TI0 MOJTYYECHHI0 U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHaKa U
YTIEKUCIIOTO Ta3a);

®  MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINEG KAYSCTBCHHBI COCTaB pPAa3JIMYHBIX  BEUICCTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOIUA-, KapOoHaT-, docdar-, cumkar-, cymsdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHWSI W HMOHBI H3YyYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B BOJHBIX
pacTBopax HEOPraHUIECKUX BEIICCTB;

®  [PHUMCHSATH OCHOBHBIC ONEPAIMH MBICIUTEILHON JEATEILHOCTA — aHAJIN3 U CHHTE3, CPaBHCHUE,
00001IIeHEe, CUCTeMaTH3aIMI0, BBISBICHUE MPUYMHHO-CICIICTBEHHBIX CBSI3€H — JUISI M3YYCHUS CBOWCTB
BEIICCTB U XMMHUUYECKUX PEAKIIMH, ECTECTBEHHO-HAYYHBIC METOBI MTO3HAHMsI — HAOIIOACHNE, U3MEPCHHUE,
MOJICTTPOBAHKE, IKCIICPUMEHT (PeaabHbINA U MBICIICHHBIN ).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KosmmuecTBO yacos
Ne HaunMeHoBaHue pa3jaeioB U TeM DJIeKTpOHHBIE (M (poBHIe)
KonTpoabubie IpakTH4yeckne
n/n MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTbI
Paznen 1.1lepBoHavyajibHble XUMHUYECKHE MOHSITHS
i XuMus — BakHas 001acTh ) - . , Butmmorexa LIOK
. €CTEeCTBO3HAHUS M MPAKTHIECKOM https://m.edso0.ru/7f41837¢
JIeITeIbHOCTH YeJIOBeKa
bubnuoreka LIOK
1.2 B 1 1
CILECTRA H XHMITIeCKHe peaiding S 0 https://m.edso0.ru/7f41837¢
HUroro mo pa3gemy 20
Pa3zjnen 2.Ba:kueiilue npeacTaBuTe1d HEOPraHU4eCKUX BellleCTB
91 Boznyx. Kucnopoa. [lonsrue 06 6 0 0 bubmmnoreka [HOK
' OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopoa. ITonstue o kuciorax u 8 0 1 Bu6mmoreka [IOK
' COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [lonstue 06 5 1 1 Bbubnmnorexa [JOK
' OCHOBAaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChI 1 1 1 bubnuotexa [JOK
' HEOPTaHWYECKUX COCJANHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pa3neny 30

Pasnen 3.1lepuonnyecknii 3axkon u [lepuognyeckas cucrema xumuueckux 3j1emMeHToB JI. M. MengesneeBa. CTpoeHue aToMOB. XUMHYeCKAs CBSA3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE peaku

3.1

Ilepnonnueckuii 3aKk0H U
IIepuonnueckas cucrema
XHMHYECKUX demMeHToB []. 1.
Mennene-eBa. CTpoeHue atoma

1071

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKas CBI3b.

3.2 OKHCITUTETBHO- 8 Bubanoreka IIOK
BOCCTAHOBHTEIBHBIC PEAKIINN https://m.eds00.ru/7f41837¢c
bubmoreka [{OK
oo o pracy o https://m.edS(I)lo.ru/7f41837c
PesepBHOE BpeMst 3 bubmunoreka [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB T10 68
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9 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Konrtpoannbie  I[IpakTudeckue
n/n NMporpaMmbl Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsbl
Pa3jnen 1.BemecTBo M XuMHYeCKHEe PeaKIINU
[ToBTOpenwue u yriryOieHne 3HaHUI bubmmorexa [IOK
1.1 5 1 0
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuoreka [IOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS JUCCOLUALIUS. bubmmorexa [IOK
1.3 8 1 1
XMMHYECKHE PEaKIuK B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3zjnen 2.HeMeTanibl 4 UX COeTMHEHUS
51 OO01mas XapakTepUCTHKA XUMHUUSCKUX 4 0 1 bubnunoreka [IOK
' anemeHToB VIIA-rpymmsl. ["amoreHs https://m.edsoo.ru/7f41a636
22| orememon Vikpyams. Copenet 6 0 o bubwomllok
' PYHHEL L4P https://m.edsoo.ru/7f41a636
COCIMHEHUS
23| srnemos Vrapyrins ason guctoprrc | 7 0 ;  BeomorealIOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
24| sroomos Naspy: Yimeponn 5 s ,  bromoreralloK
' . PYIHIBE poa https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHEHHUS
Hroro no pasaeny 25
Pa3znen 3.MeTa/iibl M UX COETUHEHUS
3.1 OO61re cBOWCTBAa METAJLIOB 4 0 0 bubmunoreka LIOK


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

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

3.2 BaskHeiiiye METaIbl K UX COeIUHCHHS 16 https://m.eds0o.ru/7f41a636
HUroro no pazaeny 20
Paznen 4. XumMus U OKpYyKaouas cpeaa

a1 B 3 bu6mmoreka IJOK
. €IIEeCTBA U MaTepHAITbI B )KU3HH YEJIOBEKA https://m.eds0o.ru/7f41a636
Uroro no pazgeny 3
p 3 bubmuoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

8 KIIACC
No Koau4yecTBo yacos Jlara DyeKTpOoHHBbIe HUPPOBBIE
h Tema Ypokxa KOHTpOJ]bH],]e HpaKaneCK“e oﬁpasoBaTeanble
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl
1 IIpenmet xumun. Porh XUMUY B KU3HA 1 0 0 bu6nmoreka IJOK
yenoBeka. Tela U BelecTBa https://m.edsoo.ru/ff0d210c
bu6nmoreka IJOK
2 I1 1 0 0
OHSITHE O METOAX MO3HAHUSA B XUMUU https://m.edsoo.ru/f0d227e
e I 1
patop P patll https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)
4 YucTsle BemecTBa U cMecH. CrocoObl 1 0 0 bubmuoreka LIOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5| onesst (o epemecre omtoment masspermt ) 0 ) BuGnotexa LIOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka IIOK
6 A 1 0 0
TOMBLH MOJCKY IR https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHEe AIeMEHThI. 3HAKH (CIMBOJIBI) 1 0 0 bubnmorexa [IOK
XAUMWYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 TIpocTeie U CII0KHBIE BEIIECTBA 1 0 0 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmmorexa [IOK
YIIPHOC ¥ https://m.edsoo.ru/ff0d2d50
10 | Yommeon bone Do aouon | 1 0 0 BuGnotexa LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XAUMHUYECKHUX DIIEMEHTOB
11 OTHOCHTENIbHASI aTOMHAs Macca. 1 0 0 bubmuoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OtHocUTEeNIbHAs MOJICKYJIApHAA Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 105151 XUMHYECKOTO DJIEMEHTA B Bubnmuorexa LJOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bemectsa. Monb. MomnsipHas Bubnmuorexa LIOK
Macca https://m.edso0.ru/ff0d5230
14 Du3nYecKre U XUMHUYECKHE SBICHUS. bu6nmoreka IJOK
XuMuvecKast peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ yCa0BUs NPOTEKAHUS Bubnmuorexa LHOK
XUMHAYECKHX PEaKIINit https://m.edsoo.ru/ff0d3al16
16 3aKOH COXPAHEHUs MAacChl BEIIECTB. bubmmorexa [IOK
XUMUYECKHE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdecTBa, MacChl BEIMIECTBA Bu6nuoreka IJOK
10 YPaBHEHUSIM XUMUYECKUX PEaKIunii https://m.edsoo.ru/ff0d5708
Knaccuduxanus XuMHUecKnux peakiuit
18 (coenan;HnﬂupasnomeHm 3a151)e1ueli1m{ Bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIIMKJIOTICAMCT. OﬁoﬁqulleHI/Ie u bubamoreta LIOK
B https://m.edsoo.ru/ff0d40c4
cUCcTEeMaTH3alusl 3HaHUH
20 Kontponsnas padora Nel mo teme «Bemecrsa Bbubnuorexa LIOK
U XUMHUUYECKHE PEAKIIUID) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CoctaB Bo3ayxa.
21 Knciipozx — DJIEMEHT U MPOCTOE BCII[L}IIGCTBO. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre 1 XMMUIECKHE CBOICTBA
22 KHCIIOpoa (peakiuu OKUCICHUS, TOPEHHE). Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[lonsTHe 00 OKCHAAx
CriocoObl MOTy4eHUs KHCI0poaa B BuGmorexa LIOK
23 71a00paToOpuu U NPOMBILIUIEHHOCTH.

IIpumeHeHne kucaopona

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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TemnoBoii 3PPEKT XUMUIECKON PEeaKIUH,

bu6nmoreka IJOK

24
MIOHATHE O TEPMOXUMUYICCKOM yPaBHCHUH, https://m.edsoo.ru/f0d4790
9K30- ¥ DPHAOTCPMHUICCKUX PEAKIIHIX
) ";"onnHBo (aedtp, yroms u MeéaH). BuGmorexa LOK
arps3HEHUE BO3/IyXa, CIIOCOOBI €ro
P VX, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHIS
e Hl?IiKTnzeCI;aﬂ ;C)?)ZOTZ Nge3 r[(; TzMz . BuGmorexa LIOK
«rorytenne u va HHC KHCNOpOna, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOUCTBY
97 Bonopoa — 31eMeHT U IPOCTOE BELIECTBO. Bubmuoreka [JOK
HaxoxeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue 1 XUMHUISCKHE CBOMCTBA Bu6nmoreka IJOK
Bojopoa. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubmuoreka LIOK
29 II
OIVITHE © ICHCTOTAX 1 COMAX https://m.eds00.ru/ff0d50d2
30 Crioco0nlI ToTy4YeHHs BOAOPO/a B bubnuoreka [IOK
1ab0paTopuu https://m.edsoo.ru/ff0d4dd0
II 6ora Ne 4
3% dlonysenme n cobupanme sozopoa Eatmaorers LIOK
Y N p FOPOa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE eTO0 CBOUCTBY
bu6 OK
32 MoutsipHbIit 006EM Ta30B. 3aK0OH ABOTaIPO htI/tIp;I:I;I/Or;ZI;aS(])_E).ru /Ff0d5426
. BaI;I:H(;H:HOI/IHSOiT;éME, Kolzlqec:ia BEIIECTBA BuGmorexa [OK
T II 'O U3BECCTHOM H4YCCTB
. e 4 https://m.edsoo.ru/ff0d55a0
BelecTBa WIH 00BEMY
o | e o T
peaki _ https://m.edsoo.ru/ff0d5708
OTHOIIICHHWU I'a30B
b K
35 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI nommorexa 10

https://m.edsoo.ru/ff0d587a
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bubmuoreka LIOK

36 C i. 11 0
octaB ocHOBaHUil. [loHsTHE 00 MHIMKAaTOpaX https://m.edsoo.ru/f0d59e2
- Bona kak pacTBOpUTEI. Hal\(;fIHICHHLIe u BuGmorexa LIOK
€HACHIIIEeHHbIE PacTBOPEI. MaccoBas 10
HEHACHIIICHHBIE ParTEOpH Pt A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PacTBOPE
IT 6ota Ne 5
| e IS
P N . P P. ber https://m.edsoo.ru/ff0d5eba
MacCOBOH JIOJIeH paCTBOPEHHOTO BEIIECTBAY
39 Kontponbaas padora Ne2 o Teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcubl: COCTaB, Kiaccu(uKaius, bubnuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
H o
q | Lo ot
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHUS: COCTaB, KilacCU(UKALINS, bubnuoreka [IOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tomydenune u XMMHYECKHE CBOWCTBA bubmmorexa [IOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kucnorsi: cocras, kiaccudukanms, bubmuoreka IIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Momyuenune ©CKHe CBOWCTBA KHUCIIO Bubmorexa LIOK
JIYIHCHUEC U XUMHUY! 51 BOUCTB HCJIOT
Y https://m.edsoo.ru/ffOdfee2
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmoreka IIOK
46 .
MOy YEHUs, XUMUIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Mpaktudeckas padbora Ne 6. Pemenne
47 JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME Bu6nmoreka IJOK
«OCHOBHBIE KJTaCCHI HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHU I
48 I'eneTndeckas CBA3b MEXIY KlaccaMu Bbubnuroreka [IOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

HCOPraHnv4CCKux COCIVHCHUH

https://m.edsoo.ru/00ad9a50

49 O0o001IeHNEe U cCHCTeMaTU3aIUs 3HAHUIT buomiorexa LIOK
https://m.edso0.ru/00ad9cb?2
50 Kontponbnas padota Ne3 mo teme "OcHOBHBIE Bubnmuorexa LIOK
KJIACCHI HEOPTaHMYECKHUX COETMHEHMIA" https://m.edsoo.ru/00ad9ela
TlepBbic MONBITKU KITACCU(DUKAIIAN
51 xnﬁuqecxnx 3JIEMEHTOB. ?}OH}:’;‘II/IG 0 rpymnmnax buomiorexa LIOK
https://m.edso0.ru/00ad9ffa
CXOIHBIX 3JICMEHTOB
Ilepuognueckuii 3axkoH u [lepuogmyaeckast
52 cncpTeMI; XAMHYECKHUX 3neMegT0§ . . bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneera
53 Ilepuost, TpyIIBI, TOATPYIIITEI bubamorera LIOK
’ ’ 12.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bubmmorexa [IOK
H3o0Tomb! https://m.edsoo.ru/00ada342
CrpoeHHE 3JIeKTPOHHBIX 000JI0UEK aTOMOB
55 3JIepMCHTOB HCpHFZ)I[HHCCKOﬁ cuctemsl . 1. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepHuCTHKa XUMUYECKOT'0 3JIEMEHTA T10
56 el“OpHOJIOI:KeHI/I}O B [lepuoanyeckoii cucreme bubmiorexa LIOK
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3unaucHue [leproguueckoro 3akoHa ajs
57 pa3BUTHUS Hayrl)cn I/II[ npakTuku. [1. U. ’ bubamorera LIOK
L https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIM, Me1aror U rpaxaaHuH
58 DIEeKTPOOTPHUIIATEIIBHOCTH ATOMOB Bubnunoreka [IOK
XAUMWYECKHUX SIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMounas xumMuueckas cBsI3b BH6HHOTeKa HOK
https://m.edsoo.ru/00adac34
Bu6mmoreka IJOK
60 KoBaneHtHas nonsipHast XUMHUYECKas CBSI3b

https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adaab8

bubmuoreka LIOK

61 K 1 0 0
OBaJICHTHAsI HEIOJIIPHAS XMMHYECKas CBSI3b https://m.eds0o.ru/00adaab9
bubmuoreka LIOK
2 1
0 Crenetib okHCCHHS 0 0 https://m.edsoo.ru/00adae28
bu6nmoreka IJOK
63 0 - 1 0 0
KHCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIIUH https://m.eds00.ru/00adb076
bubmuoreka LIOK
64 OKHCIUTEIH U BOCCTAHOBUTEIH 1 0 0 https://m.eds00.ru/00adb076
65 Kontponbras padora Ned4 mo reme «CtpoeHne 1 1 0 bubmmoreka [JOK
aToMa. XUMHUYECKas CBA3b https://m.edsoo.ru/00adb486
Bu6nmoreka IJOK
66 006006 i 1 0 0
OOUICHHE I CHCTEMATHIALIE SHAHHH https://m.edsoo.ru/00adb33c
bubmuoreka LIOK
o7 TIpoMesky O Hast ATTCCTALIA. ! 0 0 https://m.edso00.ru/00ad9ch2
Bu6nmoreka IJOK
. i 1
68 O6001IeHHE U CHCTeMAaTH3alHs 3HAHUIH 0 0 https://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[NPOI'PAMME
9 KJIACC
No KoaunuyecTBO 4acos Jlata JynekTpoHHbIe HUGPOBHIE
i Tema ypoka Kontpoasusie  IIpakTHyeckue o0Opa3oBaTe/IbHbIE
n/n Bcero U3y4eHMs
padoTsI padoTsI pecypcsl
, lglej)péoz;pmecxmé (:321(0};. I;Ieznocz:w;lec;aﬂ . . . BuGmorexa LIOK
HNCTEMA XUMHNY 150,¢ MCHTOB /. .
" https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOI?'TCTB BuGmorexa LIOK
2 XUMHUYECKUX 3IEMEHTOB MEPBBIX TPEX 1 0 0

TIEPHOJIOB

https://m.edso0.ru/00adb6b6
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https://m.edsoo.ru/00adb33c
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3 Knaccudukaius v HOMEHKIATypa bubnuoreka [{OK
HEOPraHNYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buabsl XumMu4eckoi CBSI3M M THUIIBI bubmuoreka LIOK
KPUCTAJUTMYECKIX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbsHas padorta Nel o Teme

5 «IToBTOpEHME U yriTyOJicHUE 3HAHUI
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiracca

6 Kiraccudukarys XuMIIeCKUX peakIii 1o bubmoreka [JOK
Pas3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsITHE O CKOPOCTH XUMHUUYECKON PEaKIIUH.

7 [ousTHe 0 FOMIZ)FGHHBIX u FCTepOFepHHBI];I( bubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
peaknusx
[lonsiTHE 0O XMMHYECKOM PaBHOBECHH.

3 ®daxTOopHl, BIUAIONINE Ha CKOPOCTh Bubmuorexa [JOK
XUMHYECKOH PeaKiiu U MOJI0KCHUES https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS

9 OKHUCIUTEILHO-BOCCTAHOBUTEILHEBIE Bu6nuoreka IJOK
peaxiyu https://m.edsoo.ru/00adcade

10 Teopust 37EKTPOTUTHICCKON TUCCOITHATIHH. bubmuoreka IIOK
CuJbHBIC U CITa0bIe SJEKTPOIIUTHI https://m.edso0.ru/00adcd68

11 HonHble ypaBHEHUS peakuil bubamoreia LIOK

https://m.edsoo.ru/00add448
XuMHU4YecKue CBOMCTBA KUCIOT U OCHOBAHUM
12 B CBETE MPEACTABICHUIA 00 bubmorexa [IOK
N https://m.edsoo.ru/00add5d8
ANEKTPOIUTHIECKOMN TUCCOITUAIIIH
XuMHUUYecKrue CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHUHA 00 JIEKTPOTUTHICCKOM brbmmorexa LIOK
https://m.edsoo.ru/00add8b2
JTACCOTTHAITIHI
14 ITonsiTue o ruaposnuse coen brbmmorera LIOK

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



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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bubmuoreka LIOK

15 00600 i
ODHLCHHE H CHCTCMATHIALI SHatiH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemenue Bubnmuorexa LHOK
16
9KCIEPUMEHTAIBHBIX 331aW» https://m.edsoo.ru/00addbfa
K 6oTa Ne2
17 <<§§:§:H2§Z:§jecizi ;c:(()) TI/:/I im Bubmiorexa LIOK
P g LA https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUH B PACTBOPAX»
18 OO6mrast XapaKTEepUCTHKA T'aJIOTCHOB. bubmoreka [JOK
XUMIYeCKHe CBONMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
o | Do S e
XUMHUY 351 BOUCTBaA, II YECHU
- Oy : https://m.eds00.ru/00ade104
MPUMEHECHUE
[Ipa eckas pabdora Ne 2 o Teme
20 «IIT)OI;TI:I{ZHMKe :olijoTﬁ KI/ICHOHTL;F 11:; YeHUE brbmmorexa LIOK
B yu - 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTBY
B
M
peatdiii, A P A https://m.edsoo.ru/00ade488
H30BITKE
OO0mas XxapakTepuCcTHKa 3JIeMEHTOB VIA- Bubnunoreka [IOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
An .
53| Tenomgenme copu n o8 coommmennti biorera L1OK
A P f[ https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBONCTBA CePhl
24 CepoBozopo, cTpoeHue, GU3NIECKUE U Bubnunoreka [IOK
XAMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
O .C )
25 dusmcoxne n ximmccxie crofersa bitGmnorera LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XUMHUYECKUE PEAKIIUH, JIEKAITUE B OCHOBE Bu6morexa LIOK
26 MPOMBILIJIEHHOT'O CII0C00a MOTyUeHHS

CEPHON KHCIIOTBI. XMMUYECKOE 3arps3HEHHE

https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00ade104
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OKpY>KaloIel Cpeibl COeTUHEHUSIMU CEPhI

Brlunciaenue MaccoBoil JoIu BbIXOJa

bubmuoreka LIOK

21 MPOIYKTa PeaKIiu https://m.edsoo.ru/00adec8a
OOm1as XxapaKTepuCTHKA HJIEMEHTOB V A-

28 rpynnsl. A30T, pacCpOCTpaHeHHE B bubmmoreka [JOK
npupoje, GU3NIECKUE U XUMHYCCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHaK, ero GU3NIECKHE U XUMHICCKIE bubmoreka [JOK

29 .

CBOJCTBA, TIOJIy4CHUE U TPUMECHCHHE https://m.edsoo.ru/00adf004
IIpaktnueckas padora Ne 3 mo Teme
30 <<IIT)onyqu1/Ie athHaKa U3y4YeHHUE ero bubamoreta LIOK
. ’ https://m.edso00.ru/00adf180
CBOICTB»

31 A3zoTHast KHcIoTa, e€ hu3uIecKue u bubmmorexa [IOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS

32 B Ka4eCTBE MUHEPAILHBIX yI00PEHHIA. Bubmuoreka [JOK
XUMHUYECKOE 3arpsA3HCHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
CpeaAbl COeTUHEHUSIMH a30Ta
Docdop. Oxcun pocdopa (V) u pochopras

33 Kncnq())Tz (l)mnje(clz)lmg) I/IpXI/I(l\/IIz‘{ei)(I/qu) ’ Bubmorexa LIOK

o https://m.edso00.ru/00adf68a
CBOICTBa, TIOJTyYECHHUE
Hcnonp3oBanne hochaToB B KauecTBe
34 MHHEpaAIbHBIX yl(xl:)6p¢;:HHﬁ. 3arpsizHeHne bubamorera LIOK
. https://m.edso00.ru/00adfc20
MIPUPOTHOM cpefibl hocdaramu

35 Yrnepon, pacnpocTpaHEeHUE B IPUPOAE, Bbubnuorexa LIOK
bu3rYecKre U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yrieposa, ux Gpusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHUCCKHE bubmuoreka IIOK
MpO0JIeMBI, CBSI3aHHBIE C OKCHJIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
(Iv)

37 YrosbHast KHCI0Ta U €€ COH Bbubnuroreka [IOK
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[Ipaktuueckas padota Ne 4 mo Teme

https://m.edso0.ru/00ae006¢

bu6nmoreka IJOK

38 "TloxyyeHue yrieKucioro rasa.
https://m.edso00.ru/00ae027e
KadectBennas peakius Ha kapOoHaT-HOH"
[TepBoHavaEHBIC TOHATHS 00
bubmmoreka [JOK
39 OpPraHMYECKUX BEIIECTBAX KaK O 1
COCIIHE epora https://m.edsoo.ru/00ae054e
TUHEHHUAX YTIIEPOI
bubmoreka [JOK
40 Kpemnnii u ero coennHeHus 1
https://m.edsoo.ru/00ae080a
[IpakTidaeckas padora Ne 5. Pemenne

a1 AKCIIEPUMEHTAIBHBIX 33724 [0 TeME bubnuoreka [IOK
«BakHeHIe HeMETAIUTBI U UX https://m.edso0.ru/00ae0bf2
COCTHMHECHHMS
Konrtponbhas padora Ne3 o teme

bubmoreka [JOK

42 «BaxxHeumme HeMeTalIbl U UX a

N https://m.edso0.ru/00ae0e18
TTIUHEHUSD)
OO01mmas XapakTepUCTHKA XUMHUIECKAX

43 3JIEMEHTOB — METAJJIOB. MeTarnueckas bubnuoreka [IOK
CBSI3b U METALTMUYECKAs KPHCTAUTHYECKAs https://m.edsoo.ru/00ae103e
pemérka. Ou3nueckre CBOWCTBA METAJLIOB
XHMHYeCKre CBOMCTBA METAJLIOB.

Bu6nuoreka IJOK
44 ONEeKTPOXUMUYECKHUH Psi/i HANPSKEHHH 1
https://m.edso00.ru/00ae1156
METaJIIOB
OO6mue crmocoOb! OTYUYSHHSI METAIIIOB.

45 CmnaBel. Beraucnenust mo ypaBHEHUSM Bubnunoreka [IOK
XMMHYIECKUX PEAKIINH, ECITH OJUH W3 https://m.edsoo.ru/00ael1156
pEareHToB COMEPIKUT PUMECH

bubmmoreka IIOK

46 [TonsTHE 0 KOPPO3UU METAIIOB 1
https://m.edso0.ru/00ae1278
bubmuoreka LIOK

47 [llenounbie MeTaIbI 1

https://m.edso0.ru/00ael4b2
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bubmuoreka LIOK

48 @)
{CHUIBL I THAPOKCHIRL HATPUA 1 KaimtA https://m.eds00.ru/00ae14b2
bubmuoreka LIOK
49
[enomosemenbible MeTaILIEL https://m.edsoo.ru/00ae15e8
50 Bakueiimme coeTMHEHNUS KaJbITAS bubmorexa [TOK
A H https://m.edsoo.ru/00ae15e8
51 O0001IeHNe U cCUCTEMATH3aLMs 3HAHUI
bu6 OK
52 KécTtrocTh BOABI B CITOCOOKI €€ yCTpaHeHHS htI/tIp;I:I;I/(;:ZIZiZc])_E).ru /00361886
II 6ota Ne 6
55 "ieeroom som nweron 68 buGmorera LIOK
| A 8 https://m.edsoo.ru/00aelae8
yCTpaHCHHS
bubmuoreka LIOK
54 An i
TOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmmorexa [IOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
Bu6nuoreka IJOK
56 K
e1eso https://m.eds00.ru/00ae1d86
57 Oxcunpl, TuApOKCcHIIBI B conn xenesa (1) u Bubnunoreka [IOK
xenesa (II1) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI
I1 6otaNe 7. P
59 oxenepenTatom st o Tove BuSmorexa LIOK
p . A https://m.edsoo.ru/00ae3de8
<<Ba)KHeI/IH_II/Ie MCTAJIJIBI U UX COCAUHCHUS)
BLI‘-II/ICJICHI/IH 110 ypaBHeHI/ISIM XUMHUYCCKUX
o pigxuni, ecmz (;),Z[:IH u3 peaFeIZ”(l;OB IIaH B BuGmiorexa LIOK
HN30bITKC UJIN KUT IIPUMECH.
T sep . P https://m.edso0.ru/00ael1750
BrrunciieHus MaccoBOM JOJIM BBIXOAA
MPOJYKTa PEaKIINH
61 O00011IeHNE U CHCTEMATH3aLMs 3HAHUI
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Kontponbnas padora Ne4 o teme

62 «Baxueiime MeTauIbl U UX COCTUHECHUSD) 1
63 BemectBa 1 maTepuansl B MOBCEAHEBHON 1 bubmuoreka LIOK
’KU3HH YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XVUMHYECKOe 3arpsi3HeHNE OKPYIKAIOIIEH 1 bubmmoreka [JOK
cpebt https://m.edso0.ru/00ae4270
65 Ponp xuMuu B perieHnH 3KOI0THYECKUX 1 Bubmuorexa LIOK
pooIeM https://m.edso0.ru/00ae4270
66 [IpomexyTouHast arrecTarusl. 1 bubamoreta LIOK
https://m.edsoo.ru/00ae0dOa
67 PesepBHsrii ypok. O000IeHe U 1 bubmmorexa [IOK
CHUCTEMAaTU3AIMs 3HAHUN https://m.edsoo.ru/00adb33c
68 Pesepsuslii ypok. O6o01IeHe 1 1 Bubmuorexa [JOK
CHCTEMAaTH3alMsl 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnankos C.A., AKIIMOHEpHOE 00IIIECTBO
«M3narensctBo «lIpocBerieHune»

» Xumus, 9 xknacce/ ['abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKInoHepHOE 00IIECTBO
«M3narensctBo «lIpocBerieHune»

tabmuien: [lepronnueckas cucteMa XuMuIeckux aneMmenToB M. . Menpaeneesa, Tadimima

pacTBOPUMOCTH, BHGKTpOXI/IMI/I‘IeCKI/Iﬁ pAA HAIPSXKCHUA METAJLJIOB

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/X umusi-6a30BbIii-ypOBEHb. - Peann3anusa-Tpe6oBaH it -

®I'OC-ocHOBHOT0-0011IET0-00pa3oBanms.-MeToandeckoe-mocoone-mis-yanrens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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