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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma Mo XMMUM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs COCTaBJieHA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHON MpPOTpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus, npeactaBieHHbIX B PI'OC 00O, a Takke Ha OCHOBE (enepatbHON padoyeil mporpaMmbl
BOCIIMTAHUS M C y4ETOM KOHIICTIUH MPETOIaBaHusl YIeOHOTO mpeaMeTa « XUMHUsS» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma mo xumuH Ia€T MPenCcTaBICHUE O IEIsIX, O0IIeH CTpaTerui 00ydeHHsI, BOCHIUTAHUS U
pa3BUTHS O00YJaIONIMXCS CPEACTBAMHU y4eOHOTO TpeiMeTa, YCTaHABIMBAET 00s3aTENbHOE MPEIMETHOE
coJiepKaHue, MPETyCMaTPUBACT PACIpPEICICHNE €T0 10 KjaccaM M CTPYKTYpUPOBaHHUE IO paszesiaM H
TeMaM TMPOrpaMMbl TI0 XUMHH, OIPENENIeT KOJMYECTBEHHbIE W KAueCTBEHHBIE XapaKTEPUCTUKU
COJIepKaHUs, PEKOMEHIyEMYIO IOCIIE0BATEIbHOCTh M3YyYCHUSI XUMHUHU C YIETOM MEXKIPEJIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JOTHKH y4eOHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEW 00YdJaroImuXxcs,
oTIpesieNsieT BO3MOKHOCTH MIPEeIMETa [T pean3alui TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeNbHOM MPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs, a Takke TpeOOBaHUU K
pe3yibpTataM OOydeHHs XMMHUHM Ha YpPOBHE IeJIell M3ydeHHUs MpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-
MTO3HABATEIBHOH JIESTETHHOCTH 00YUaIOMIEr0Cs TI0 OCBOCHHIO YIEOHOTO COICPIKAHMS.

3HaHWE XHMHUHU CIY)XHT OCHOBOH JIsi ()OPMHPOBAHUS MHPOBO33PEHUS OOYYaIOMIETOCs, €ro
MPEJCTaBICHU O MAaTEepPUAIBHOM EIWHCTBE MHpPa, BAXHYIO DPOJIb UTPAOT (POPMHPYEMbIE XUMHUEH
MPEJCTAaBICHUS O B3aMMOTIPEBPANICHUSAX JSHEPTUM W 00 HBOJIOIMH BEIIECTB B NPUPOAC, O IYTIX
petmeHus TI00ATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEM sl caMopa3BUTHS U (OPMHUPOBAHUSA KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OpMUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH O0O0yJaroniuxcs,
HABBIKOB HUX CaMOCTOATENbHON yueOHOM HesITeNTbHOCTH, IKCIEPUMEHTANbHBIX U HCCIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATILHON eI TeNIbHOCTH;

3HAKOMUT CO CHEHM(PHUKON HAyYHOTO MBIIIJICHHS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsIIa Ha
€IMHCTBO MPUPOJIBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM ATAaroM B (JOPMHUPOBAHMU €CTECTBEHHO--
HAyYHOU rpaMOTHOCTU OOy4aIONINXCs;

croco6cTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K
MIPHUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30oBaHNe 00YJarOIIUXCSl.

JlaHHbIe HaIpaBJIeHUs B 00yUYE€HUU XUMHUH 00eCIeYrBaIOTCs crienuuKon cofepKaHus y1eOHOTO
npeaMeTa, KOTOPbIH SBJSETCS MeJarornuecky afanTUPOBAaHHBIM OTPaKeHHEM 0a30BOM HAYKU XMMUH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero o0Opa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHHE
0Oy4aroUMMUCSI CUCTEMbl MEPBOHAYAIBHBIX MOHATUNA XUMHH, OCHOB HEOPraHMYECKOM XUMUU U
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cozepkaHus IporpaMMbl IO XUMUHU ¢(OPMHUPOBAHA HA OCHOBE CUCTEMHOI'0 MOAX0/a
Kk e€ um3ydeHuto. CopepikaHUE CKIAIbIBACTCS U3 CUCTEMbl IMOHATUH O XHMUYECKOM D3JIEMEHTE H
BEIIECTBE M CHCTEMBbI MOHATUNA O XUMHUECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 TPUHIMILY TOCIEIOBATEIbHOTO PAa3BUTUS 3HAHUNH Ha OCHOBE TEOPETUYECKUX MpPeJCTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHHUS;

— Ilepuoauueckoro 3akoHa /. . MenyeneeBa kak OCHOBHOT'O 3aKOHA XMUMUU;

— Y4EHUS O CTPOCHUU aTOMa U XUMHUECKOH CBS3H;

— MPECTABIECHUHN 00 NEKTPOIUTUYECKOI TMCCOIMALIMY BEIIECTB B PACTBOPAX.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIMPUYECKH TIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCS MOCIEAOBATEIIBHO OT OJHOTO YPOBHS K JPYroMmy, BBITIONHSS
GbyHKIME OOBSCHEHHWS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MOTYYCHUS U3Yy4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHMIO MPEACTABICHUS O XUMUYECKOM
COCTaBJISIFOLLIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOIbI, HEHHOCTHOTO OTHOLIEHHUS K
Hay4dHOMY 3HAHHMIO U METOJIaM TO3HaHUs B Hayke. V3ydyeHue XUMHUU MPOUCXOJUT C MPUBIICUYECHHUEM
3HAHUN U3 paHee U3YUYEHHBIX y4eOHbIX ImpeameToB: «Okpyxarouuii Mup», «buonorus. 5—7 kimaccs» u
«®Dusuka. 7 Kiacey.

[Ipy WM3y4YeHWH XUMHH TPOUCXOJUT (POPMHUPOBAHUE 3HAHWK OCHOB XHMHUYECKOW HAyKH Kak
00JTaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATETPHOCTH YellOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3azada y4eOHOro IpeiMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUW — BaXKHEUIIUX (HAKTOB, TOHITHH, 3aKOHOB U TEOPETHUECKHUX TOJOXKECHHUMH,
JTOCTYIHBIX 0000IIEHN MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HayKH, B MPUOOIIEHUH K HAYYHBIM
METOJIaM TIO3HAHUS NMPU U3YYCHHH BEIIECTB U XUMHUYECKUX peakiuii, B (GOpMUPOBAHUU U PA3BUTUU
MI03HABATEIbHBIX YMEHUN U MX MPUMEHEHUH B y4€OHO-TI03HABATEIbHOW U yueOHO-HCCIIe10BaTENbCKON
JEeSITeIbHOCTH, OCBOCHUH MPaBUJI O€3011acCHOr0 00paIleHtsl ¢ BEIECTBAMU B IOBCETHEBHOM KU3HHU.

[Ipyu n3yyeH XMMUK Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs Ba)KHOE 3HAUEHHE MTPHOOpETH
TaKHe LU, KaK:

— (opMUpoBaHHE WHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY MPHUHSITHIO PEIIEHUH, CIOCOOHOM aJanTupoBaThcs K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOydYeHHWs Ha CHCTEMaTH4ecKoe TMpHoOIeHne oO0yJalmuxcs K
CaMOCTOSITENIbHOM TO3HABaTENIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM TMO3HAHUS, (POPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— of0ecneyeHUe YCJIOBHH, CIOCOOCTBYIONIUX MPUOOPETCHHIO OOYJaIOMIMMHCS  OTBITA
pa3HoOOpa3HOM JeATeNbHOCTH, IO3HAHMSI M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHI[HI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opMmupoBanue oOmie PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM YHUCIIE
YMEHHI OOBSACHATh M OIICHUBATh SIBJICHHS OKPYXKAIOIIEr0 MHUpPA, HCIONb3yd 3HAHUA U OIIbIT,
MOJIyYEHHBIEC MPU U3YYCHUH XUMUH, IPUMEHATH UX MPHU PeUIeHUH MpoOIeM B MOBCEAHEBHOU KHU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (dopmupoBaHue y 0OyYarOIIMXCS T'yMaHUCTUYECKHX OTHOLICHUH, MOHUMAHUS IEHHOCTU
XMUMHYECKUX 3HAHUH N5l BRIPAOOTKU HKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOIi
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN CPeibl;

— pa3BUTHE MOTHBAIMH K OOy4eHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO UM CAMOBOCHHUTAHUIO Ha
OCHOBE YCBOCHHs OOIIeUeIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpoduis u
HAIMpPaBJICHHOCTH JAIbHEUIIETO 00yUYEeHHUSI.

OOmiee 4MciaO 4YacoB, OTBEACHHBIX Ui HM3Yy4EHUS XMMUUM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeeN0), B 9 kitacce — 68 4acoB
(2 gaca B HezenO).

COJEPKAHUE OBYYEHUA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUEC TIMOHATHUA. HpCILMCT XUMUH. Pollb XMMHUH B JKH3HHM 4YEIOBEKA.
XHUMHSA B CHCTEME HayK. Tena u BemectBa. Pu3nUeCKue CBOMCTBA BEILECTB. ArperaTHoe COCTOAHHUC
BemiecTB. [loHATHE 0 MeTOAaxX IMO3HAHMSA B XUMUHM. YHCThIE BEIIECTBA U CMECH. CnocoOb1 pasacCICHUA
CMCCCH.



ATOMBI ¥ MOJIEKYJbl. XUMHUUYECKHE 3JeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOXHBIE BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BeulecTB. OTHOcUTeNbHAsE aTOMHasg Macca. OTHocHUTeIbHAsE MOJIEKYNsspHas macca. MaccoBas
JI0JI1 XUMHYECKOT0 3JIEMEHTA B COEIMHEHNUU.

KommuectBo BemiectBa. Mouib. MomsipHas macca. B3auMMOCBS3b KOJIMYECTBA, MAacChl M 4YMCIIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€Tel o hopMysiaM XUMHYECKUX COCTMHCHHIA.

dusnueckue U XUMHUYECKUE SIBJICHUA. XUMHUYECKash Peakius U €€ MpU3HaKu. 3aKOH COXPaHCHHS
Macchl BeHIeCTB. XHUMHUYECKHE ypaBHEHMs. Kilaccupukanus XMMHYECKUX PEaKIui (COoeTMHEHUS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TIOCYJOM, MpaBwiaMu pabOThl B JiabopaTopuul U TpUEMaMU
oOparieHus ¢ 1a00paTOPHBIM 000PYI0BAHUEM, U3yUEHUE U OMHUCaHKE (PU3NYECKUX CBOMCTB 00pasIoB
HEOPraHMYECKHX BEIIECTB, HaOMoneHne (u3mdyeckux (IMJIaBJIECHHUE BOCKA, TasHUE JIbJIa, PACTUpPaHUE
caxapa B CTyNKe, KHIEHHE M KOHJCHCAIUs BOJbI) U XMUMHUYECKUX (TOPEHHE CBEYM, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE M€eJIa C KUCIOTON) SIBJICHUI, HA0Jt0/IeHE U OTNIMCAaHNEe TPU3HAKOB
MPOTEKAHUST XMMHMUYECKUX peakuui (pas3fioKeHue caxapa, B3auUMOJICHCTBHUE CEpHOM KHCIOTHI C
xjopusioM Oapusi, pasznoxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3auMOJIEHCTBHE XKene3a C
pactBopom conu meam (), m3ydenme cmocoOOB pas3feneHus CMeceil: ¢ TIOMOIIBI0 MAarHuTa,
(bunsTpOBaHUE, BRIMApUBAHUE, TUCTUWUISAINA, XpoMaTorpadus, MpoBECHNUE OUYNCTKH TIOBAPEHHON COJIH,
HaOIO/IeHNe U ONHCAHME PE3Y/IbTaTOB IPOBEICHHS OIBITA, WIIIOCTPUPYIOUIETO 3aKOH COXpaHEHHS
Macchl, CO3JaHNe MOJIeIe MOJIEeKYI (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTaBuTe/ i HEOPraHUYEeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 3J€MEHT W NIPOCTO€ BEIIECTBO.
Haxoxxnenue xucimopoma B mpupoae, (U3MYECKHE W XUMHYECKHE CBOWCTBA (PEAKIMHW TOPECHHS).
Oxkcunpl.  [lpumenenue kucmopona. CrmocoObl MONyYeHHS KHCIOpOJa B Jlaboparopuu |
npoMeblnieHHocTd.  KpyroBopor kucnopoga B mpupoae. O30H — amioTponHas MoauduKanus
KHCJIOPO/1a.

TeroBoit  »(pdeKT XUMUYECKOW peakluH, TEPMOXMMUYECKHUE YpaBHEHHUS, DOK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab U MEeTaH. 3arps3HEHUE BO3AyXd, YCUJICHUE IMAPHUKOBOTO
saddekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHnt u mpocroe BemecTBo. Haxoxaenue Bojopoja B mpupoje, (pusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CLIOCOObI MonydyeHus. Kucaotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

O®usnyeckue cBorcrBa BoAbl. Boma kak pactBopurens. PactBopsl. HacelmieHnsle U
HEHACBIIEHHbIE pacTBOPBL. PacTBOpMMOCTH BewlecTB B BOoJE. MaccoBasi J0Jsl BELIECTBA B PacTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHusA. Ponb pacTBOpOB B HpUPOAE M B JKU3HU YEIOBEKA.
KpyroBopoT Boibl B ipupoJe. 3arpsi3HeHrne NpupoAHbIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BO/I.

Knaccudukanuss Heopranmueckux  coeauHenudd. Oxcuapl.  Kiaccuduxamuss — okcuaos:
coneoOpa3ymomniue (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HecoleoOpasyomue. Homenknarypa
oKcuJI0B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [lonydueHne okcuaos.

OcHoBanust. Kiaccudukanys ocHOBaHMI: METOYN U HEpACTBOpUMBIE OCHOBaHMs. HoMeHkIaTypa
ocHOBaHUM. DU3NUECKUEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre OCHOBaHUM.

Kucnotel. Knaccudukanuss xucnot. Homenknarypa kuciaor. Dusznueckue U XUMUYECKUE
cBoiicTBa KucoT. P akruBHoctu metaiuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. @usnueckue 1 XuMu4eckue cBoiictsa cosiell. [lonydenune coseit.

I'eneTnyeckas CBsSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAUHEHUH.

Xumuueckuii IKcnepumennt .



KaueCTBEHHOE OIPECIECHUE COACpPKAHMSI KHUCIOpOoJa B BO3JyXe, IOJIy4eHUE, CcOOMpaHue,
pacro3HaBaHKe U U3y4eHUE CBOWCTB KHCIOPO/a, HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOIOM
Y yCJIOBHS BOSHMKHOBEHHS U MPEKpAIEHUs TOpeHus (Tokapa), 03HaKOMJICHHE ¢ 00pas3aMu OKCHIO0B U
ONMHCAaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, pPACHO3HABAaHHWE W H3YYCHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojelcTBue Bojgopojna ¢ okcupom Menu  (ll)  (BO3MOXHO — HMCHOJB30BaHUE
BUJICOMATEpUAIIOB), HAOMIOZCHHE O0O0pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIEIOBAHUE
0COOEHHOCTEH PacTBOPEHHs BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO, MPHUTOTOBIEHHE PACTBOPOB C
ONpENENIEHHON MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJbI C MeETaJIaMU
(HatpueM ® KaiblueMm) (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHANIOB), HCCIEAOBAHUE OOpPa3IOB
HEOPraHMYECKUX BEIIECTB PA3JIMUYHBIX KIIACCOB, HAOIMIOACHWE W3MEHEHHS OKPACKH HHIUKATOPOB B
pacTBopax KUCJIOT M LIejlouel, usydeHue B3aumojeictBus okcuaa meau () ¢ pactBopom cepHoii
KHUCJIOTBI, KHCJIOT C METaJulaMHd, peakUuil HEeWTpalu3allid, MOJTy4YeHHE HEPaCTBOPHUMBIX OCHOBAHUU,
BBITECHEHHE OJJHOTO METajula IpyTMM U3 pacTBOpa COJIM, PELIEHHE IKCIEPUMEHTANIbHbBIX 3a7a4 110 TEME
«Baxnenmue Kiaccbl HEOPraHM4YECKUX COCTUHEHUIN.

IMepuonuveckuii 3axkoH u Ilepuoamueckass cucrema xumuuyeckux 3viementos JI. MH.
MenneneeBa. CtpoeHue aromMoB. XuMHU4Yeckasi ¢Bf3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBpie MOMBITKH KJIACCU(PUKAIUU XUMHUYECKUX 3IeMEHTOB. [loHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (ILENIOYHbIE U MIENIOYHO3EMEJIbHbIE METaJUIbl, TaJIOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [lepmoanueckas cucrtema xumudeckux snemeHToB [. M. Menneneesa.
Kopotkonepuoanas u niuHHONepuoAnast popmsl Ileproauueckoit cCUCTEMbl XUMHUYECKUX 371€MEHTOB /1.
N. MengeneeBa. [lepuoasl u rpynmnsl. @U3ndeckuii CMBICI MOPSIKOBOTO HOMEPa, HOMEPOB MEPHOA U
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTtomubIX siaep. M3oTombl. DnekTpoHbl. CTpo€HUE 3IEKTPOHHBIX
000710uek aToMOB TIepBbIX 20 xuMHUUYeckux 31emMeHToB [lepuommyeckoit cucremsr [[. . Menneneesa.
XapakTepucTUKa XUMHUYECKOTO 3JIeMEHTa Mo ero mnoJsiokenuto B llepumoanueckoir cucteme /[ .
Meunneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHMYECKHX 3JEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnueckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. [[. . MeHnneneeB — yd€HbIN U rpakJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mosisipHasi M HEMOJSPHAsA) CBA3b. DJIEKTPOOTPHULIATEIHHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHus. OKHUCIUTENbHO--BOCCTAHOBHUTENIbHBIE peakuuu. [Iponeccel OKucieHus u
BOCCTAaHOBJIEHUA. OKUCIHUTENIN U BOCCTAHOBUTEH.

Xumuueckuii Ixkcnepumenm:

M3y4yeHre 00pa3lioB BEIIECTB METAUIOB U HEMETaNIOB, B3aUMOJACWCTBHE THJIPOKCHIA ITMHKA C
pacTBOpaMu KHCIJIOT M WLIEJN0YEl, IPOBEIECHNUE ONBITOB, WIIHOCTPUPYIOLIUX HTPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peakiuil (ropeHne, peakiuy pa3iokKeHUs, COeTUHEHNU).

Mesicnpeomemmnuie céazu

Peanuzanus MeXNpeaIMETHBIX CBSA3€H NPU M3YYEHMHM XMMHUHU B 8 KJlacce OCYHIECTBIIECTCS UEpPE3
UCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO--HAyYHBIX TIOHSATHM, TaK U TIOHATUH, SBISTFOIIUXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO1mire ecTeCTBEHHO--HAYYHbIE TMOHATHS: HAaydyHBIA (pakT, rUmoTes3a, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, KJIacCHU(UKaLUs, NePUOTUYHOCTh, HAOMIOICHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHUE,
MOJEIb, SIBJICHHUE.



dusnka: MaTepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PaIUOAKTUBHOCTbD,
MOJICKYJa, SJCKTPUUYSCKUN 3apsili, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSHHUE BEIIeCTBa, Tas,
(bu3nUYecKre BeIMYMHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE31161, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE MOPOABI, TOJE3HBbIE HCKOIAeMBbIE,
TOTUJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakuus

IIepnoanueckuit 3akoH. Ilepmoanueckas cucrema xumudeckux annemeHToB [I. M. Menneneesa.
Ctpoenue aTomMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XMMHMUYECKHX 3JIEMEHTOB NEPBBIX TPEX
MEePUOJOB, Kalus, KaJbllMsi M WX COCJUHEHUH B COOTBETCTBUMU C TMIOJOKEHHEM OJJIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOEHUEM X aTOMOB.

CtpoeHnue BemiecTBa: BUIbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPTraHMYECKMX BEIIECTB. XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCST K Pa3UYHBIM  KJIacCaM HEOPTraHUYeCKHX COCJIMHEHHWH, TeHEeTHYeCKas CBS3b
HEOPraHMYeCKUX BEIECTB.

Knaccudukanus XAMHUECKMX peaknuil MO pa3IuYHBIM TMpU3HAKaM (10 YHCIY W COCTaBy
YYAaCTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, M0 U3MEHEHHIO CTENCHEH OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, 0 yYaCTHIO KaTalnu3aTopa). DK30- U DHIOTECPMHYECKHE
peaKkIfy, TePMOXUMUIECKIE YPABHCHHUS.

[TonsitTne o ckopoctn xumudecko peakiuu. IlonstTue o0 oOpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M IeTeporeHHbIX peakuuax. [loHsatne o karamumse.
[lonarne o xumMuuyeckoM paBHOBecHH. DaKTOPBI, BIMSIOIIME HA CKOPOCTb XUMHUYECKOM pPEAKIUU U
MTOJIOKEHNE XUMMUYECKOTO PAaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  DJIEKTPOHHBIM  OallaHC  OKHUCIIUTENIbHO-
BOCCTAHOBUTENBHON peakuuu. COoCTaBlIEHHE YPAaBHEHUN OKHCIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKIINI
C UCIMOJIb30BaHMUEM METO/a AIEKTPOHHOTO OanaHca.

Teopus ANIEKTPOIUTUYECKON AUCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M JuCcCOIMaluu BEIIECTB C PAa3IMYHBIMU BUIAMH XUMUYECKOH cBs3U. CTENEHb AMCCOLUALIAH.
CunbHbIe U cllabble AIIEKTPOJIUTHI.

Peakuuu wuoHHOrO oOOMeHa. YcCIOBHS NPOTEKAaHUS peakUWid HOHHOTO OOMEHa, IOJIHBIE H
COKpaIlléHHbIE HMOHHBIC YypaBHEHMsS peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHWW W COJIEH B CBETE
Mpe/ICTaBICHU 00 AMEeKTpoNIUTHYecKoi aucconuanuu. KauecTBeHHble peakiiud Ha HOHBL [loHsATHE O
TUAPOJIU3E COJICH.

Xumuueckuil Ikcnepumenm:

03HAaKOMJIEHHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB U
HeMeTaiioB (TpaduTa U anMmasa), CIOKHBIX BEIIECTB (XJIOpHIAa HATPHs), UCCIEI0BAaHUE 3aBUCHMOCTH
CKOPOCTHM  XMMHUYECKOW peakiuud OT BO3JCHCTBHS  pa3lUYHbIX  (PAKTOpPOB, HCCIEIOBaHHE
ANEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIECCa JUCCOLMALMU KHUCJIOT, IIEJIoYed M coyeu
(BO3MOKHO HCIIOJB30BaHHE BHUJAECO MATEPUANIOB), MPOBEACHUE OIMBITOB, WIUTFOCTPUPYIOMINX MPU3HAKU
MPOTEKAaHUs peakiuii HOHHOro oOMeHa (0Opa3oBaHME OcajKa, BBIJEICHUE Ta3a, 00pa3oBaHHE BOJbI),
OTBITOB, MJUTFOCTPUPYIOIINX MPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUi (TOpeHne, peakiuu
pa3noXKeHusl, COCAWHEHHs), pPaclO3HABaHME HEOPraHWYECKHX BEIIECTB C TMOMOIIBI0 KAaYeCTBEHHBIX
peakilMil Ha MOHBI, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasibl M UX COeIUHEHUS

OOmiast xapaktepucThka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEHU
okucienus. CTpoeHne u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajloreHOB. XUMUYECKUE CBOICTBA
Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeTallaMH, HEMeTallaMH, IIelodamu). XJIOPOBOAOPO/I.



ConsiHast  KuCJIOTa, XUMHYECKHE CBOWCTBA, IIOJNy4YeHHE, MpuMeHeHue. [leiictBue xmopa u
XJIOPOBOJOPOJa Ha OpraHu3M 4ejioBeka. BaskHele XJI0puabl U UX HaX0XKACHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC
crerieHd okucieHus. CtpoeHue u (U3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA M CEpHI.
AnnoTponHble  MOAU(HKAIUK KUCIOpoJa M cepbl. XHUMHUYEcCKue CBOHCTBa cepbl. CepoBOIOpO,
CTpoeHue, (pusnyeckre W XUMHUYECKHe CBOWCTBA. OKCHUABI Cepbl KaK MPEICTABUTENIN KUCIOTHBIX
okcuioB. CepHasi KUCIIOTa, QU3NYECKHE U XMMHUYECKHE CBOMICTBa (00IIME KakK MpeACTaBUTENs Kilacca
KHUCIIOT U crleuupuueckre). XUMUUYECKHE peakluu, JIeXKAIlUue B OCHOBE IMPOMBIIIJIEHHOIO criocoba
MOJTy4eHHUs] cepHOU KucaoThl. [IpumeHenue cepHoit kucioThl. CoM CEpHOM KHUCIOTHI, Ka4eCTBEHHAS
peakuus Ha cyiabdar-uoH. HaxoxneHnue cepbl U €€ coelMHEHUI B MpUpoae. XUMHUECKOE 3arps3HEHUE
OKpPY)KaIOILleH Cpe/ibl COEIMHEHUSMU Cepbl (KUCIOTHBIE JTOXKIH, 3arpsA3HEHHUE BO3JyXa U BOJOEMOB),
crocoObI €ro MpeI0TBPAIICHHUS.

OO6mast xapakTepucTHKa 1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
CTETNIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHUE B NpUpoJie, (U3UUYECKHE U XMMHUYECKHUE CBOICTBaA.
KpyrosopoT azora B mpupoae. AMMmuak, ero (u3MYecKue M XHMHUYECKHE CBOMCTBA, MOJydye€HUE U
npuMmeHeHne. Coau aMMOHUS, UX (U3NYECKHE U XMMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbl aMMOHMsSI. A30THas KUCJIOTa, €€ moJyiyuyeHue, (pu3nuecKkue U XMMHUYECKHue CBONCTBA
(oOmme Kak TpENCTAaBHTENs Kiacca KHCIOT W crnenududeckue). Vcmonp30BaHne HUTPATOB M COJEeH
aMMOHMSI B KauyeCcTBE MUHEPAJIbHBIX YyIOOpeHHH. XHMMHUYEeCKOoe 3arps3HEeHUEe OKpY’Karolell cpeabl
COEIMHEHUSIMU a30Ta (KHUCIOTHBIE N0, 3arps3HEHHE BO3[yXa, MOYBBI U BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, dpuzndeckne n xumudeckue cpoiictBa. Okcua docdopa (V) u
dbocdhopHas kucioTa, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, mosrydeHue. Mcmonp3oBanue ¢ocdatoB B
KauecTBE MUHEPaIbHBIX YI00pEHUH.

O6mras xapakrepuctuka 35eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHbIE
CTETNIEHH OKUCICHMS. YTJIepOoJ, aUIOTPONHBIE MOAM(UKAIIMKN, pACHIpOCTpAaHEHHE B TMPHUPOAE,
(dbu3uveckue M XUMHUYECKHe CcBoWcTBa. AncopoOmus. KpyroBopor yriepoma B mpupoge. OKCHbI
yriaepoaa, ux (QU3M4Yeckrue U XUMHYECKHE CBOMCTBA, JIEHCTBUE HA KUBbIE OPTraHU3MBI, MOJyYEHUE U
MPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMBbI, CBsI3aHHbBIE ¢ oKcuaoM yriepona (1V), rumoresa rinobanbHOTO
MOTEIJICHUS! KJIMMaTa, MapHUKOBBIM 3(QdeKkT. YrompHas KHCIOTa M €€ CONMu, UX (QHU3NYECKHEe U
XMMHYECKHUE CBOICTBa, MOJIyueHUE M MpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIe TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUAX yriiepoja (MeTaH,
9TaH, OTWUJICH, AalleTUJIeH, JTaHOJ, TJIMLEPUH, YKCycHas Kuciorta). [lpuponHbie HUCTOYHHKHU
yII€BOAOPOIOB (yroJib, IPUPOAHBIN a3, HEPTh), IPOIYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY
Y MPOMBINITIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: )KHpaX, OelKax, yriieBoJaax — u ux
POJIM B )KM3HU YeloBeka. MaTepuaabHOE €MHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COSAUHEHUH.

Kpemuuii, ero ¢usmdeckne u XMMHUYECKUE CBOMCTBA, MOJy4deHHEe U MpuMeHeHue. CoelnHeHus
kpemHusi B mnpupoae. OOuue mnpencraBieHus o6 oxcuae kpemuus (IV) um kpeMHHeBOil KucioTe.
CunukaThl, X HUCIIOJIb30BAHKUE B OBITY, B MPOMBIILICHHOCTH. BaxxHeilne cTpouTensHble MaTEepUabl:
KepaMHKa, CTEeKJIO, LIeMEeHT, OeToH, kene300eToH. IlpoOiembl ©e30macHOro  MCIOJB30BaHUS
CTPOUTEIIbHBIX MATEPUAJIOB B TIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3yuyeHre oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISHOM KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX pEaKIHi Ha XJIOPUA-HOHBI U HAONIOJIEHHWE MPHU3HAKOB WX MPOTEKAHUS, OIIBITHI,
oTpaxaromue QGU3NYECKHE W XUMHYECKHE CBOWMCTBA TaJOT€HOB M WX COCIUHEHHWH (BO3MOYKHO
UCIOJb30BAHUE BHUAEOMATEPHUATOB), O3HAKOMJIEHHME C oOOpa3lamMu XJOpUAOB (TaJOreHUIOB),
O3HAaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeMHEHUSIMH (BO3MOKHO HMCIIOJIB30BaHUE BUIEOMATEPHAIIOB),
HaOo/IeHNe mpollecca OOyrIMBaHUS caxapa MOJA JICHCTBHEM KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI,
M3Y4YEeHHE XMMHUYECKUX CBOMCTB pa30aBleHHON CEPHOW KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOW pEeaKiuu



Ha cynb(}aT-uoH U HaONIOIeHUE MTPU3HAKa €€ MPOTeKaHUs, 03HAKOMIICHHE ¢ (PU3UMUYECKUMU CBOUCTBAMU
azoTa, ochopa 1 uX coeqMHEHHN (BO3MOKHO UCTIOIB30BAHUE BUACOMATEPHUATIOB), 00pa3liaMu a30 THBIX
u pochopHBIX ynoOpeHHid, TOTy4YeHHE, COOMpaHUE, PACTIO3HABAHWE M W3YYEHHE CBOWMCTB aMMHAaKa,
MIPOBEJICHUE KAYECTBCHHBIX PEaKIUii Ha MOH aMMOHHS W (ocdarT-uOH W HW3YYCHHE MPU3HAKOB HX
IIPOTEKAHUS, B3aUMOJECHCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEAbI0 (BO3MOXKHO
MCIO0JIb30BaHME BHUICOMATEPUANIOB), H3yUCHHE MOJIENICH KPUCTALNTMYCCKUX PEIEToK anMmasa, rpadura,
¢dymiepeHa, 03HAKOMJICHHE C TIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIISCTB AKTHBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM TMIPOTHUBOTA3a, IOJIydeHUE, COOWUpAaHHWE, pPACIIO3HABAHWE U H3YYCHHE CBOWCTB
VTJIEKUCIIOTO Ta3a, MPOBEJICHWE KAYeCTBEHHBIX PEAKIMK Ha KapOOHAT W CHUJIMKAT-UOHBI U W3YyYCHHUE
MIPU3HAKOB WX MPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIIMEH CHJIMKATHON MPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «BakHelnme HeMeTauTbl U UX COSIUHEHUS.

MeTa/ibl M UX COEIMHEHUS

OO0mast XxapakTepUCTUKa XUMHUUYECKHX HJIEMEHTOB — METAJJIOB HAa OCHOBAHMHM MX TOJIOXKCHHS B
[Tepuoaunueckoit cucteme xumudeckux anmemeHtoB J. M. MengeneeBa u crpoenust atomoB. CTpoeHue
MeTaJUIoB. MeTalmuyeckas CBs3b U METATUYECKash KPUCTAIUIMYECKas peméTka. DIeKTPOXUMHUUECKHUI
psAn HanpsokeHu MmerauioB. Dusnmdeckue W XUMHUYECKHME CBOMCTBA MeTayioB. OOmme crnocoObl
MoJTy4eHus: MeTayuioB. [IoHSATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnassl (cTanb, YyTr'yH, JIOPATIIOMUHHM, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIIEHHOCTH.

[[lenounble MeTambl: MmojokeHue B Ilepuogmyeckoil cucreme Xxumuyeckux annemeHtoB [l U.
MenpeneeBa, CTpOCHHE UX aTOMOB, HAX0KJICHHE B mpupoae. Ou3nyeckue U XMMUYECKUe CBOMCTBA (HA
npuMepe HaTpus U Kanus). OKCUJIBI ¥ TUIPOKCHABI HATPHS U Kayusl. [I[puMeHeHne MeT0YHbIX METAJIJIOB
1 UX COeTUHEHHI.

[[lenroyHO3eMENBHBIE METAJUIBI MarHuid W KaJbLMK: TojokeHue B Ilepuoamueckoil cucreme
xumuueckux osnemeHtoB J[. WM. MenzeneeBa, CTpOEHHUE HUX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
dusndeckue 1 XUMHUUYECKHE CBOMCTBA MarHus W KaJbllus. BaxHedmume coeMHEHUS KabIUs (OKCHUT,
TUAPOKCHU, coiin). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: nonoxxenue B [lepuoauueckoil cucreme xumuueckux snnemeHtoB 1. . Menneneena,
CTPOCHHME aToMa, HaxoXkJAeHWe B mpupoje. Pu3nyeckne M XWMHYECKHE CBOMCTBA aJIOMHHHUSL.
AmboTepHbIe CBOWCTBA OKCH/IA U THUIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenue B Ilepuomuueckoit cucreme xumuueckux sementoB . M. Menneneena,
CTPOEHHME aTOMa, HaXOXJeHUEe B mpupoae. Puznueckne U XUMHUYECKHE CBOMCTBA xese3a. OKCHUpbI,
ruapokcuabl ¥ coiu sxenesa (1) u sxenesa (111), ux cocraB, cBolicTBa U MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C Oo0pa3llaMM METaIOB M CIUIaBOB, UX (PU3MYECKHMMM CBONCTBAMH, H3Yy4CHUE
pE3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHUANIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUSL OKCHUJIAa KallbIMsl M HATPUs C BOJOM (BO3MOXKHO HCIHOJB30BAaHUE BHIEOMATEPUAIIOB),
UCCJIEIOBAaHUE CBOWCTB >KECTKOM BOJBI, IMpollecca TOpPEHHs >Keie3a B KHUCIopone (BO3MOXKHO
MCI0JI30BaHME BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEaKlUii Ha HOHBI: MarHus,
KaJIbIIMS, TFOMUHUS, IUHKA, skene3a (11) u sxenesa (I11), meau (11), HabmroieHre 1 onMcaHue MPOIIECCOB
OKpalllMBaHUsl TIJIAaMEHW HMOHAMH HATpHs, Kajdusd M Kamblus (BO3MOXHO  HCIOJb30BaHHE
BHJIEOMATEPHUANIOB), HccieI0BaHre aM(OTEPHBIX CBOMCTB THAPOKCUAA aTIOMUHUS U THIPOKCHIA IIHKA,
pelieHue YKCIEepUMEHTAIbHBIX 33/1a4 110 TeMe «BakHellne MeTasuibl U UX COSUHEHUS.

XuMHS M OKPY:KaIOLIAs cpeaa

BemiectBa u Marepuasnsl B IOBCEIHEBHOM )KM3HU YesoBeKa. bezonacHoe Mcnoib30BaHUE BEUIECTB
Y XUMHYECKUX peakiuil B ObITy. [lepBasi moMoIib Ipu XUMHUYECKHUX 0XKOTaX U OTPABICHHSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXKaromieil cpeasl (mpeAesibHas AOMyCTHMasi KOHIIEHTPALMs
BemnecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX MpoOIeM.

Xumuueckuii Ikcnepumenm:

M3y4eHrue 00pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, MMOJTMMEPHBIC MaTepUabl).



Meoscnpeomemmnnie ceasu

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH M3YYEHUH XMMHUHU B 9 Kilacce OCYILECTBIISETCS depes
UCIOJb30BAHME KaK OOLIMX eCTECTBEHHO-HAyYHBIX TIOHSATHHA, TaK U TOHATHH, SBISIOUIMXCS
CHCTEMHBIMU JIJIsl OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OOmre ecTecTBEHHO-HAyYHBbIE TOHATHS: HAy4YHBIH (PaKT, TUNOTE3a, 3aKOH, TEOpHs, aHau3,
CHHTE3, KJIacCH(PUKALUs, NEPUOJTUIHOCTb, HAOIIOIEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, U3MEpPEHHE,
MO/IeJTb, SIBJICHUE, TAPHUKOBBIN 3(P(eKT, TEXHOTIOTHS, MaTEepHUAIIHI.

dwusmKa: MaTepus, aToM, dIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKITUJI, U30TOMBI, PAJHOAKTUBHOCTH,
MOJIEKYyJIa, DJIEKTPUYECKHIA 3apsii, MPOBOJHUKH, IOJYIPOBOIHUKH, JWUAJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, Ta3, pacTBOp, pPacTBOPUMOCTbD,
KpUCTaJNTMYecKasi pemérka, CIUIaBbl, (DU3NYECKHE BEIWYHMHBI, €AWHUIBI H3MEPEHUs, KOCMHYECKOE
MIPOCTPAHCTBO, IJTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus:  ¢dotocunres, gpixaHue, OWocdepa, dSKOcCHCTEMa, MHUHEpAIbHbIE YyIOOpeHUs,
MUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHEIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaabl, TOPHbIE MOPOJbI, MOJE3HbIE HCKONAEMBIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE PE3YNIbTATHl OCBOEHHS IIPOTrPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTUTAIOTCS
B X0Jic OOyYCHHSI XMMHH B CIMHCTBE YU4eOHOW M BOCIHTATECIBHOW JESATEILHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMA POCCHICKUMH  COIMOKYJIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSMH,
OPUHATHIMA B OOIIECTBE IMpaBWJIAaMH W HOPMaMH TMOBEICHUS W CIOCOOCTBYIOT —IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATH3AIINN 00yUJafOIHXCSI.

JINYHOCTHBIE Pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYJAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPUECHTAIINI U PACIINPEHHUE OTIbITa JCITEIBLHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) maTpMoTHYECKOr0 BOCIUTAHMSA:

[ICHHOCTHOTO OTHOIIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIE/INIO0, TOHUMAaHKS 3HAUYCHUS XUMUYIECKON HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIJIETh JOCTOBEPHOM WH(pOPMAKEd O TEPEIOBBIX JOCTIKEHHSIX W OTKPBITHAX MHPOBOH H
OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUX 00 YCTPOMCTBE MHUpPa M OOIIECTBA;

2) rpasKIaHCKOr0 BOCIUTAHHUS:

NPEJCTABIEHNS O COLMAIBHBIX HOPMAxX M MPaBUIaX MEXKIMYHOCTHBIX OTHOIICHUM B KOJIJIEKTHBE,
KOMMYHHMKATHBHONH KOMIIETCHTHOCTH B OOIIECTBEHHO IMOJIE3HOHM, y4eOHO-HCCIIEN0BATENBCKOM,
TBOPYECKOM M JPYIMX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOM COBMECTHOM JESTEILHOCTH
NpU  BBINIOJIHEHUM Y4YEeOHBIX, IMO3HABATENBHBIX 3a/1ad, BBIMOJHEHHH XHMHUYECKUX OKCIICPHMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHHMAHHUIO ¥ B3aMMOIIOMOIIM B MPOIIECCE ITOM
y4eOHON MesTeIbHOCTH, TOTOBHOCTH OICHMBATh CBOE MOBEACHHE M TMOCTYNKHA CBOMX TOBApHIIECH C
MO3HIIUH HPABCTBEHHBIX M MTPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE M XHMHUYCCKON PEaKIHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U COCTABJISAIONIME OCHOBY JUISl TIOHUMAHHUS CYITHOCTH HAy4HOM
KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJIBI, B3aHMOCBSI3IX
JeJI0BeKa ¢ TPUPOTHON Cpeoi, O POJIM XUMHHU B TTO3HAHHH 3THX 3aKOHOMEPHOCTEIA;

MO3HaBaTeJIbHbIE MOTHBBI, HAIlpaBJCHHBIC Ha TMOJYYCHHE HOBBIX 3HAHHH TI0 XHMUH,
HEOOXOMMbIe JUIS  OOBSCHEHHS HAONIOJaeMBbIX MPOIECCOB M SIBJICHHWH, [O3HABATEIbHOM,



WH(OOPMAIIMOHHOW W YUTATENIbCKON KYyJAbTYpPHl, B TOM YHCIE HAaBBIKOB CaMOCTOSITEIILHOW pabOTHI C
y4eOHBIMH  TEKCTaMH, CHPAaBOYHOW JIUTEPATypO#, JOCTYIIHBIMH TEXHHYECKUMHU CpPEICTBAMU
WH(OPMAMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYeHHIO M TIO3HAHHIO, JFOOO3HATEIHHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOM M HCCIIEJOBATEIILCKON JAEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHUsI B JaJIbHEHILIEM;

4) popMupoBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >XW3HH, OTBETCTBEHHOI'O OTHOIICHMS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHUE TIOCIICACTBUN W HETNPUSATUE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHUS
QJIKOTOJISI, HAPKOTHUKOB, KYPEHHUs), HEOOXOJMMOCTH COOJIOACHHUS TMpaBWI OE30MAaCHOCTH TIPU
oOpalleHny ¢ XMMUYCCKIMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTHYECKOMY MU3YUYCHHIO Tpodeccrii u Tpyda pa3audHOTO poja, YBOKEHHE K TPYIY
U pe3yabTaTaM TPYAOBOU JEATEIHHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIM BBIOOP HMHIUBUIYaNIbHOW TPAEKTOPUM MPOJOJKEHHS OOpa3oBaHUSl C Y4ETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHON TpOo(ecCHOHATBHON JEATENHPHOCTH M Pa3BUTHUSI HEOOXOJIMMBIX YMEHHM, TOTOBHOCTH
aJanTHPOBATHCS B IPO(PECCHOHATILHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTMYECKH 11eJIeco00pa3Hoe OTHOLIEHHE K MPUPOJe KaK UCTOYHHUKY KM3HU Ha 3emile, OCHOBE
e€ CyIlIecTBOBAaHHUS, TIOHMMaHUE IIEHHOCTH 3/I0pOBOr0 M 0€30MacHOTO 00pas3a »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3UYECKOMY W TICUXMUYECKOMY 370pOBBIO, OCO3HAaHWE IIEHHOCTH
coOnrofieHns mpaBui 0e30MacHOro TMOBEACHUS MPU paboTe ¢ BEUIECTBAMH, a TaKKe B CHUTyallUsX,
YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHATh 3HAHMS, TOJydaeMble MpPU HM3YYCHUM XUMUU, A pELIeHUs 3ajad,
CBSI3aHHBIX C OKPY)KAIOUIEH MPUPOTHON CPEOM, JJIsl MOBBIIMICHUS YPOBHS HKOJOTHYECKON KYJIbTYPBHI,
OCO3HAHHUS TJ00AJILHOTO XapakTepa HKOJIOTMUECKHUX MpoOiieM M TyTed HX pelIeHHUs MOCPEICTBOM
METOJIOB XHMHH, 3KOJIOTMYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B ITO3HABATENIBHOW,
KOMMYHUKAaTUBHOM U COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTampeaMETHBIX pPE3YIbTaTOB BBIICISIOT 3HAuUMMBbIe i1 (OPMHUpPOBAHUS
MHPOBO33pEHUs 00IIeHayYHbIe MOHATUS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTe3a, (DaKT, cucTema, MpoLecc,
SKCHEPUMEHT U JIPYTroe.), KOTOpPbhI€ HCHOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX HpeaMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHMM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIETOCTHONW HAy4YHOU
KapTUHE MHpa, M YHHUBEpcajbHble YyueOHbIe JeicTBUS (IMO3HABAaTEJIbHBbIE, KOMMYHUKATUBHEIE,
pErylaTUBHBIE), KOTOpble oOecneunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU IS TENbHOCTH.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jornueckue 1eMcTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBILUIEHUS MPU OCBOEHUM 3HAHUW: PacKpbIBaTh
CMBICTT XUMUYECKUX MOHATHH (BBLACTATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C
JIPYTUMHU TIOHSTUSIMHU), HCIIOJNB30BAaTh TMOHATHS AN OOBACHEHUS OTACIbHBIX (aKTOB W SBICHHIA,
BBIOMpPATh OCHOBAHUSA M KPUTEPUU IS KJIacCU(PUKAIIMN XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIIUM,
yCTaHABIUBATh NMPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTAaMH HM3Y4YEHHsI, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHEIE, IEAYKTUBHBIE, 10 AaHAJIOTHH), IeaTh BHIBOJIBI M 3aKIIOUEHUS;

yMEHUE MPUMEHATh B NpollecCe TMO3HaHWS NOHATHS (NpPEeAMETHbIE W METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJENU, WCIOJb3yeMble B XUMHUHU, MPeoOpa3oBBIBATH IIHPOKO
MpUMEHSEMbIE B XUMHUU MOJICIbHBIC MPEICTaBICHUS — XUMHYECKUH 3HAK (CHUMBOJ DJIIEMEHTA),
XuMHuueckas GopMmysia U ypaBHEHHE XUMUYECKOW PeaKIH — MPU PelIeHHH y4eOHO-TIO3HABaTEIbHBIX



3a1a4, ¢ Y4€TOM D3THUX MOJCIBHBIX IPEACTABICHUN BBISABIATE M XapaKTEPH30BATh CYIIECTBEHHBIC
MPU3HAKA H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIICCTB U XMMHUYCCKUX PEAKIUH, BBISBIATH 0OIIUE
3aKOHOMEPHOCTH, TMPUYHHHO-CIICJCTBCHHBIE CBS3M W MPOTHUBOPEYHS B H3y4aeMbIX TIpoIleccax u
SIBIICHUSIX.

Ba3oBble nuccienoBareibcKkue 1edCTBUS:

YMEHHE HCIOJh30BaTh MMOCTABJICHHBIC BOMPOCH B KA4eCTBE MHCTPYMEHTA IMO3HAHUS, a TAKKE B
KaueCcTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3Bl IO TPOBEPKE MPABMWIBHOCTH BBICKA3bIBACMBIX
CYXKJICHUH;

MpUOOpEeTEeHUE ONbITa 10 TUIAHUPOBAHWIO, OPTaHHW3allMM W MPOBEICHUIO YYCHHUYECKUX
OKCTIIEPUMEHTOB, YMEHHE HaOIIOAAaTh 3a XOJOM TIPOIECcca, CaMOCTOSITEIbHO HPOTHO3UPOBATH €ro
pe3ynbrat, (opMmymupoBaTh O0OOONIEHUS W BBIBOABI IO pPE3ylIbTaTaM TMPOBEACHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJICITaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMpaTh, aHATU3UPOBATH W HMHTEPIPETHPOBATH WH(OOPMAIUIO PA3THUYHBIX BHJIOB WU
dbopM TIpeNCTaBICHHS, IMOJIy4aeMylH0 W3 Pa3HBIX HWCTOYHUKOB (HAYYHO-IIOMYJIIpHAS JIATEpaTrypa
XHUMHYECKOTO COJCPKAHMS, CIPAaBOYHBIC TOCOOWs, pecypchl WHTepHETa), KPUTUYECKH OIICHUBATH
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPHMCHSTH Pa3IMIHbIE METOJbI M 3alpoChl MPH IMOWUCKEe M OTOOpe WHGOpMAIUU W
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JIIS BBHITIOJHCHHS YYeOHBIX W TIO3HABATEIIBHBIX 3a1ad
OTIPENICIEHHOTO  THIA, TPUOOpPETCHUE ONbiTa B O00JACTH HWCIOJIB30BaHHUS WH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHHA, OBJAJICHUE KyJIbTYpOW AaKTUBHOTO WCIIOJIB30BAHUS PA3TUIHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSTEIFHO BBIOUPATH ONTUMAIBHYIO (OPMY TIPEJICTaBICHUS WHQOPMAIIMHA U
WUTIOCTPUPOBATh pELIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, AMarpaMMaMi, APYruMu dopmamu
rpaguKd U UX KOMOUHAITUSIMU,

YMEHHE UCIOJIb30BaTh M aHaAIM3UpOBaTh B Ipolecce Y4eOHOM U Hccaen0BaTeNbCKON
NEeSITEeNIbHOCTH MH(QOPMAIMIO O BJIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOrO XO3SHCTBAa M TpaHCHOpTa Ha
COCTOSIHME OKPYXAIOIIEH MPUPOAHOMN CPEbI.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeCTBUA:

yMEHHUS 3a7aBaTh BOIPOCH! (B XOJe aAuaiora W (WiM) JUCKYCCHM) IO CYIIECTBY OOCYKIaeMO
TeMbI, (POPMYIUPOBATH CBOU MPEII0KEHHSI OTHOCUTEIHHO BBITIOJIHEHUS IIPEATI0KEHHOM 3a/1auH;

YMEHHS TPEJCTABIIATH IMOJIyYEHHBIE PE3yNbTaThl MO3HABATEIBHOU IESITENBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIeNaTh MPE3EHTAIUIO0 PEe3yJIbTAaTOB BBHIMOJIHEHUS XUMHUYECKOTO JKCIepUMEHTa
(J1abopaTopHOIrO OIMbITa, J1a0OpaTOpHOM pPabOTHI MO HCCIEIOBAHUIO CBOMCTB BEHIECTB, y4eOHOIO
MPOEKTA);

yMEHHUST Y4eOHOrOo COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW TIIO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIESTENIbHOCTH TPU PEIICHUH BO3HHMKAIOMIMX MpoOJeM Ha OCHOBE yuéTa 00Iux
MHTEPECOB M COTJacOBaHUs NO3UIMHA (00CykAeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJUHAIMS COBMECTHBIX ICHCTBHI, ONMpeAeNeHue KPUTEPHEB IO OIEHKE KauyeCTBa BBHIMOJIHEHHOMN
paboThI U ApYyTHE).

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpENeNaTh IeUd JIeATENbHOCTH, IJIaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJHUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO AEATEIHHOCTb, BbIOMpaTh Hambolee
3¢ deKTUBHBIE CIIOCOOBI pelIeHus] y4eOHbIX U MO3HABATEIBHBIX 33a4, CAMOCTOSTENILHO COCTABIISITh UITH
KOPPEKTUPOBATh MPEII0KEHHBINH aNTOPUTM JACHCTBUN MPHU BBHIOJHEHUH 33/IaHUH ¢ YIETOM MOTYYSHHS
HOBBIX 3HAHMUW 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OICHWBATh COOTBETCTBUE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHOW 1IN, YMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npearaeMblie B YCIIOBUU 3aJaHHIA.

MNPEIMETHBIE PE3YJIbTATHBI



B cocraBe mpeaMeTHBIX ~pe3yJAbTaTOB IO OCBOGHHIO  O00S3aTENBbHOTO  COJCPKAHMUA,
YCTaHOBJICHHOTO JIaHHOW (hefiepaibHON paboueii mMporpaMMOid, BBIJICNISIOT: OCBOCHHBIC 00yJarOIIMMUCS
Hay4HbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, criennpuieckne Ui IpeaAMETHON 001acTH «XuMUs»,
BUJIBl JIEATEIBHOCTU IO TIOJIYYEHHIO HOBOI'O 3HAHMS, €ro MHTEpHpeTanuy, MpeoOpa3soBaHUI0 U
MPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CHUTYaIUsX.

K xoniy oOy4enust B 8 kiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y O0OYHArOIINXCS YMEHUI:

J PacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XMMHUYECKUN
AJIEMEHT, IIPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, CMECh (OJIHOPOIHASA U HEOAHOPOIHAS ), BAJIEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKYJSIpPHAs Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISPHAs Macca,
MaccoBas J0JIsl XMMHUYECKOT0 3JIEMEHTA B COEMHEHUH, MOJISIPHBIM 00bEM, OKCHI, KUCII0TA, OCHOBAHUE,
COJIb, AJIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl peaKius, KiacCupuKalus peaKkiuii:
peaKiuu COEIMHEHUs, PEAKIUH PA3JI0KEHMs, PEeaKlUuu 3aMelleHUus, peakuuu oOMeHa, 3K30- HU
SHIOTEPMHUUECKHE PEAKIUH, TEIUIOBOM 3(PQEKT peakiuu, SApo aToMa, SJIEKTPOHHBIM CJIOW aToma,
aTOMHas OpOMTalb, paAUyC aToMa, XMMHUYECKas CBSA3b, MOJIAPHAs M HEMOJspHAas KOBaJEHTHAas CBA3b,
MOHHAsl CBSA3b, HOH, KATHOH, aHUOH, PacTBOP, MAaccoBasi J10Jd BEIleCcTBa (MPOLIEHTHAs KOHLEHTPAlIKs) B
pacTBope;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX MOHSATHH U MPUMEHSATH JTH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPAICHUI;

J WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBieHUS (OpMyNl BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIUII;

. OTIPEIeNIATh BaJEHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHUS AJIEMEHTOB B OMHAPHBIX COEANHEHUSIX, PUHAIEKHOCTh BEIIECTB K OIMpeIeIEHHOMY KIIacCy
COeMHEHUN O QopMmyinaM, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHAasi M HOHHAs) B HEOPraHMYECKHX
COEIMHECHUSX;

. packpsiBaTh cMmbici Ilepuoamueckoro 3akona [[. M. MenpaeneeBa: IeMOHCTpUPOBATH
[MOHUMAaHHE TEPUOJNYECKON 3aBUCHMOCTU CBOMCTB XUMHUYECKHX JJIEMEHTOB OT HMX IOJOYKEHHS B
[lepnoanueckoil cucTteMe, 3aKOHOB COXPAHEHHsS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOT'O YYEHHUs, 3aKOHAa ABOTraapo;

. ONMKChIBAaTh M XapakTepu3oBaTb TabmuyHyio Gopmy Ilepuonndeckoil cuUCTEMbI
XMMHMYECKUX OJJIEMEHTOB: pa3iinyaTh MOHATHUS «TJIaBHAasg mnoarpymnmna (A-rpynma)» U «1moboyHas
noarpynna (b-rpymnma)», Masnbie 1 GoJbIINE MEPUObI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabiuue «llepuoanueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa» ¢ UHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijapa, oOllee 4Yhcio
AJIEKTPOHOB U pacmpeeNieHUe X MO AIEKTPOHHBIM CIIOSIM);

. KIIaCCU(UIIMPOBATh XUMHYECKHUE 3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMUMHUYECKUE
peaxiuu (Mo YUCIy M COCTAaBY YHYaCTBYIOUINX B PEAKIUH BEIIECTB, [0 TEIJIOBOMY 3 (deKTy);

. XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, IOATBEPXkJAas ONMCAHWE NPUMEpPaMHM MOJEKYISIPHBIX YPaBHEHUH COOTBETCTBYIOLUX
XUMUYECKUX PEAKIUN;

o IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALLICHUN B PA3JIUYHBIX YCIOBUIX;

. BBIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO
JOJI0 XMMHUYECKOTO »JIeMEeHTa Mo (opMyse COeAMHEHHs, MAaCCOBYIO JIOJIIO BELIECTBa B PacTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

J MIPUMEHATh OCHOBHBIE OIE€pAallMM MBICIUTEIBHOW AEATEIBHOCTH — aHAIW3 U CHHTES,
cpaBHeHHe, 000OIIeHne, CHCTEeMAaTU3aLUI0, KIaCCH(PUKALNIO, BBISBIEHUE NPUYMHHO--CIIEACTBEHHBIX



CBSA3€M — U1 M3Yy4EHMs] CBOWCTB BEILECTB U XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAYYHbBIE METOJIbI
MO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOICTTUPOBAHUE, SKCIIEPUMEHT (PeaJIbHbIA U MBICIICHHBIH );

J ClIeZIOBaTh TpaBWIaM  TIOJB30BAHUS XHMHUYECKOW TmoCymoil u  1abopaTOpHBIM
00OpyJIOBaHUEM, a TAKXKE MpaBUJIaM OOpAaIEHHs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMHU IO
BBITMIOJTHEHUIO J1A00PATOPHBIX XWMHUYECKHUX OIBITOB MO TOJYYCHHIO M COOMpPAHHMIO Ta3000pa3HBIX
BEILIECTB (BOJOPOJa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHONW MAaccOBOM moJiei
PacTBOPEHHOrO BELIECTBA, INIAHUPOBATH U MIPOBOAUTH XUMHUUYECKUE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO
pacTBOpPOB WIEJIIOYEH U KUCIOT C MOMOUIbI0 MHIMKATOpPOB (J1akMyc, (eHoJi(pTarmerH, METUIOPAHX U
JpYTHE).

K xoHmy oOydenwus B 9 Kjaacce npeMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAKATh
c(OPMHUPOBAHHOCTD y O0OYHAIOIINXCS YMEHUI:

J PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHATUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHHWOH, NPOCTOE BEIIECTBO, CJI0XXHOE BEIIECTBO, BaJEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKasi peakiusi, XMMHYecKas CBS3b, TEIJIOBOMN
3¢pdeKkT  peakuuu, MOJb, MOJIAPHBIK  O00BEM, pacTBOpP,  DJIEKTPOJIMUTHI,  HEIIEKTPOJUTHI,
ANIEKTPOJIUTUYECKAS IUCCOIMALIMS, PEaKIIMM MOHHOTO 0OMEHa, KaTalu3aTop, XMMHUYECKOe PaBHOBECHE,
oOpatumble U HEOOpaTHMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKUIUU, OKUCIUTED,
BOCCTaHOBUTEJb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOIHUs, aM(pPOTEPHOCTb, XUMHUYECKas CBS3b
(KoBajlleHTHasi, MOHHAs, METAJUIMYecKas), KpUcTasinyeckas pemérka, KOppo3Hsi METalioB, CILIABBI,
CKOPOCTh XMMHUYECKOW PEaKINH, MpeAesbHO gomyctuMas koHneHnTpauus [IJIK BemecTsa;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX MOHSATHH M TNPUMEHSTh ITH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUI;

J UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJHUKY [UIi COCTaBJI€HHs (OpPMYyJa BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

J OTPEICIIATh BAJICHTHOCTD U CTENIEHb OKUCICHHUSI XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAIEKHOCTh BEIECTB K ONpeAEIEHHOMY KiacCy COeAMHEHU o popMmyrnam,
BUJ] XMMHMUYECKOW CBA3M (KOBAJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX COEIUHEHUSX,
3apsil MOHA IO XUMHYECKOM (opmyie, XapakTep Cpeabl B BOJHBIX pPacTBOpax HEOPraHUYECKUX
COCIMHEHUH, TUIl KPUCTAIIIMYECKON PEHIETKH KOHKPETHOTO BEILECTBA;

o packpsiBaTh cMbIci [lepuoaudeckoro 3akona [I. 1. Menneneesa u JeMOHCTPUPOBATh €TI0
IIOHMMAaHUe: ONMCHIBATh U XapaKTePHU30BaTh TAOINYHYIO popMy [leproauueckoil CHCTEMbl XUMHUYECKUX
3JIEMEHTOB: pa3iuyaTh IOHATUS «rJaBHas noxarpymnmna (A-rpynma)» U «mobounas noarpymmna (b-
rpynmna)», Majable U OoJiblIME TEepUOJbl, COOTHOCUTh OOO3HAYEHMs, KOTOpPblE HMEITCS B
NepUOANYECKOl Talbnulle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsan snapa, oOliee YUCIO UIEKTPOHOB U PACHpEESCHHE UX M0 SJIEKTPOHHBIM CJOSM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COEIMHEHMH B Mpejaenax
MaJibIX IIEPUOJIOB U IVIaBHBIX NOATPYII C YUETOM CTPOCHMS UX aTOMOB;

. KJIaccu(uIUpPOBaTh XUMHUYECKHE 3JEMEHThI, HEOpPraHMYECKHE BELIeCTBA, XMMHUYECKHE
peakuuu (IO YUCIy M COCTaBY YYacTBYIOUIMX B PEAKLMHU BEIIECTB, MO TeIUIOBOMY 3(dekry, mo
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUUECKUX HJIEMEHTOB);

o XapakTepu3oBaTh (OMUCHIBATh) OOIME W cHenupHUecKue XHMUYECKHE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKIAs OINMHMCAHWE NPUMEPAMHM MOJEKYIAPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XMMHUYECKUX PEAKIIN;

o COCTaBJIAATh YPABHEHUS JIEKTPOJMTUYECKOW NUCCOLMALUU KHUCIIOT, LIEIOYEd U COJIEH,
MOJIHBIE W COKpalléHHbIE YpPaBHEHUS peakUMid HOHHOrO OOMEHa, YpaBHEHMs peakiui,
MOATBEPKIAIOLIUX CYILIECTBOBAHNE M'€HETUUYECKOMN CBSA3M MEX Y BEILIECTBAMHU PAa3IMUHBIX KJIACCOB;

J pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;



J MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKaHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSAX;

J BBIUMCIIATH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MAacCCOBYIO
JOJI0 XUMHUYECKOTO »JIEMEeHTa 10 (opMyse COeAMHEHHs, MAacCOBYIO JIOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUYETHI 10 YPAaBHEHHUIO XMMUYECKOHN PEAKIUY;

J coOmoaTh TpaBWiIa TOJB30BAaHUS  XMUMHYECKOH TMOCymol W JabopaTOpHBIM
0o0OpyZIOBaHMEM, a TAKXKE MpaBUJIa OOpAIICHUSI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH IO
BBITIOJTHEHUIO JTA00PAaTOPHBIX XWMHUYECKHX OIBITOB MO TOJYYCHHIO M COOMpAHHMIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa M YIIIEKHCIIOTO Ta3a);

J MPOBOJIUTH PEAKIUH, IMOATBEP)KAAIONINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpoMua-, HoAuI-, KapOoHat-, pocdar-, cuamkar-, cynbdar-,
THJIPOKCU-UOHBI, KATHOHBI aMMOHHUSI M HMOHBI M3YyYCHHBIX METaIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

J MPUMEHSATh OCHOBHBIE OIEPAIlUN MBICIHUTEIILHONW NESTENbHOCTH — aHalM3 W CUHTE3,
CpaBHEHHE, O000O0IIeHNEe, CHUCTEeMAaTH3aIMI0, BBIABICHHE TNPHYNHHO-CICICTBEHHBIX CBS3eH — JUIA
W3yUYeHHs] CBOWCTB BEUIECTB M XHUMHUYECKHX PEAKIHMiA, €CTECTBEHHO-HAYYHBIE METOMbI TIO3HAHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTHPOBAHNE, SKCIIEPUMEHT (PEaNbHBIA U MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoabH IIpakTH4eck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMus — BaXKHas
obacThb
bu6mmorteka [IOK
€CTEeCTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPAKTUYECKOU 7¢
eI TETHHOCTH —
YeJIoBEKa
BemecTBa n bu6moreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakuu 7c
Hroro mo pazueny 20

Paspen 2. Baxuneiiuue npeacraBsu

TCJIA HEOPraHU4Y€CKUX BEHIECCTB

Boznoyx.
v bu6moreka [IOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
ITousarue 06 7¢
OKCHIaxX o
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 0 KHCJIOTaX U 8 1 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopa. PactBopbl. bubmuorexa [JOK

2.3 ITousitre 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHMAX ic
OCHOBHBIE KJIaCcChl bubmuoreka [JOK

2.4 HEOPraHMYECKHX 11 1 1 https://m.edsoo.ru/7f4183
COEIMHEHNH 7c

Utoro no pazneny 30

Paspnen 3. Ilepuoanueckuii 3akon u Ilepuoguveckasi cucremMa xumuideckux 3jaemenTosn /1. U.
MenpgeseeBa. Ctpoenne aToMoB. XuMHYecKasi ¢BA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE

peakuuu
[Tepuonnueckuii
3aKOH U bubnunoreka [JOK
3.1 Mepuommieckas 7 https://m.edsoo.ru/7f4183
7c
cucTema —



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
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

XUMHUYCCKUX
anemeHToB [[. 1.
Mennene-eBa.
Crpoenue atoma

[TPOI'PAMME

XumMmuyeckas
CBSI3b. bu6mmoreka [{OK
3.2 OKHCIIUTEIBHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTECIBH 7c
bIC pEaKIUu
bu6mmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f4183
7c
bubmmorexa [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO



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

9 KUIIACC

Ne | HaumenoBaume | KoamuecTBo yacos DJIEeKTPOHHbIE
n/ pa3aesioB U TeM Bcecer | KoHTpoabH IIpakTnyeck (uudpossbie)
n IporpamMmel ] ble pa0doThI He padoThl oOpasoBaTe/IbHbIE
pecypchl
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHUE N
yriayOiieHue bubmmoreka [JOK
1.1 3HAHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pas3zeroB Kypca 8 636
KJracca
OcroHkie bubmmoreka [{OK
1.2 SAROHOMEpHOCTH 4 https://m.edsoo.ru/7f41a
XUMHYECKUX
Ny 636
peakiuit
DIIEKTPOJIUTUYECK
ast Juccolanms. bu6moreka [IOK
1.3 XHAMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
Oo61mas
XApAKTEPHETHRA bubnuoreka [JOK
2.1 RUMITCCTIX 4 1 https://m.edsoo.ru/7f41a
snemenToB VIIA-
636
TPYIIIBL.
I'amorensl
Oo01mas
XapaxiepuriiKa bubnuoreka [JOK
2.2 HAMITCCIHX 6 https://m.edsoo.ru/7f41a
snemeHToB VIA-
636
rpynnsl. Cepa u
€€ coeqMHEHNA
OO6mras
XapaKTEePUCTHKA
XHUMHYECKUX bu6mmoreka [JOK
2.3 aneMeHToB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmnsl. A3oT, 636
¢dochop u ux
COCTMHEHUS



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

OOmas
XapaKTepUCTUKa
XUMHYECKUX

24 aneMeHToB |VA-
rpynusl. YTiaepox
U KPEMHMU U UX

COCAMHCHUA

bubmuoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COCTUHEHU S

Obmnte croficTra bubmmoreka [{OK
%1 BOUCTB
3.1 B 4 https://m.edsoo.ru/7f41a
METAIUIOB
636
Baxueiimme bubmmoreka [{OK
3.2 METaJUIBl U UX 16 https://m.edsoo.ru/7f41a
COEIMHEHUSI 636
Hroro mo pazueny 20

Paznea 4. Xumusi u oOKpy:Kamomasi cpeia

BemectBa u bubnuotexa [JOK
4.1 MaTepHaibl B 3 https://m.edsoo.ru/7f41a
’KHU3HU YEJI0BEKa 636
Hroro mo pazgeny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoJunyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 0 0 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
9 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIoKHBIE BEHIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa 1 bu6nmoreka [JOK



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

BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MosipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIleCTBA TI0 ypaBHeHI/I;nv; bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus xuMmuaeckux
18 peaKuHI(“f (co:ﬂHHeHI/IH Pa3IIOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. O6og1;lleHne u bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BermecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObI MONYYCHHS KHCIOPO/ia B
23 nabopaTopuu ZIquOMmmnerHoﬂcm. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3arp${3HeIEHe(1;0321§rxa CIIocoObI c)ero Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrnueckas padora Ne 3 mo Teme
26 «lPlonyquHe " I():061/1paHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»
97 Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubnuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duznyeckne 1 XUMUYECKHe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 mo teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 Klfcn};qTeHmz OCHOBHBT)((: u S Bu6mmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : s
15| cnocotm nommenn et BuGmonexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/a4 I10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 xanccawn neopramticcin. Eumionexa LIOK
N P https://m.edsoo.ru/00ad9a50
COEJIMHEHUI
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
K 6oTa Ne3
50| "Ochoniae Kiacen Heopraticciy Eumonesa LIOK
o P https://m.edsoo.ru/00ad9ela
COEJIMHEHUI
IT
51| ummecka stowenton Honmmie EuGmonesa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CX0AHbIX 3JIEMEHTOB
H o
€pUOINYECKUN 3aKOH U Bitmiorexa 1IOK
52 Ilepnoauueckas cucrema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c



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
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 060J10qel<v Butorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. Menpeneena
XapakTepruCTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. 1. bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XHUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumudeckas CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMuudeckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnnoreka [JOK
XHMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

peaxiuu

https://m.edso0.ru/00adb076
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bubmuoreka [JOK

64 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 https://m.edso0.ru/00adb076
65 | Omeeme s oo |1 biorera LIOK
https://m.edsoo.ru/00adb486

CBSI3b»

66 PezepBHbiit ypok. O0o0IICHNE 1 1 bubnuorexa [JOK
CHCTEMATH3AIMs 3HAHUIA https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3aI[Us 3HAHHUIMA https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMATH3AIMs 3HAHHUIMA https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIE
n/n Tewa ypoka Bcero Kontporbusie | Hpaxrieckie H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI pecypesI
[Iepnoanyeckuil 3aK0H.

1 [Tepuoaunueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOJCTB XEIMI/I‘ICCKI/IX JJIEMEHTOB 1 bubmmorexa LIOK

) https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMu4uecKkoi CBSI3U U THITBI 1 bu6mmoreka [IOK
KPUCTAJUTHIECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padorta Nel o teme

5 «[loBTOpEHue u yrioyonenue 1 1
3HaHWUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

6 Knaccudukanus XxuMmuaeckux 1 bu6mmoreka [JOK
PeaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubmorexa [JOK

https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[ToHsiTHE O XUMUYECKOM
aBHOBecuH. DaKTOPBI, BIUSIONINE
8 ia CKOPOCTh XI/IMH‘ISCKOﬁ peaKII_I[-II/II/I 1 bubnmorexa HOK
https://m.edsoo.ru/00adc28c
Y TIOJIO’)KEHUE XUMUYECKOTO
paBHOBECHS
9 OxucnurenpHo- 1 bubnuorexa [IOK
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BOCCTAHOBUTCJIbHBIC PCAKITUN

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

Teopus 3MEKTPOTUTUYECKON

10 muccorani. CHIIbHBIC M ClIa0bIe bubmnorexa LIOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnble ypaBHEHUS peaKUUid Bubmuotexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT B
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IIEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JIUCCOIUAIIAN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE TpEJICTaBIICHUH 00 Bubnuorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIATHICCKOM TUCCOITUAITTT
14 [TonsiTue o ruapoIU3e coJie bubamorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HAHUHN https://m.edsoo.ru/00addd12
IIpaxkTnueckas padora Ne 1.
16 «lfemeHI/Ie SKCHpepI/IMCHTaJ'II)HBIX bubamorexa LOK
https://m.edsoo.ru/00addbfa
3a71a9»
KontponpHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS bubmuoreka [JOK
nucconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
peaKIH B PacCTBOPAX»
OO0m1as xapakTepHCTHKA raJIOrCHOB.
18 XI/II;/[-II/I‘ISCIE/IG CBI())ﬁCTBa Ha IIpuUMepe bubmorexa LIOK
https://m.edsoo.ru/00addfe2
XJopa
XnopoBoaopoa. ComsiHas KUCI0Ta
19 XI/IMIlzLIeCIi[I/I: CEOﬁCTBa nonyquI/Ie, bubnmorexa HOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHECHHE
20 [IpakTiueckas paborta Ne 2 mo Teme bu6nmoreka [JOK
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«TonyyeHune COJITHON KHUCIIOTHI,
HU3yYCHUE €€ CBOMCTBY»

https://m.edso0.ru/00ade348

Beluncienus 1o ypaBHeHHUIM

bubmuoreka [JOK

21 RUIMITTICCICX pEalciiitil, eelit OA1H https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIM(UKALIUN CEPBHI.
Haxoxnaenue cepsl u eé bubnnorexa [JOK
23 .
COEIMHEHUH B MIPHUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBonopoa, cTpoeHue
24 (bnla)nqefmrl)e i’ XI/Illz/II/IlIeCI;I/Ie bubmmorexa LIOK
B https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHas KUCIIOTa
25 (fpnsnjecxnre) " Xm\fnqecme , Bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PEeaKIInH, JIekKaIIHe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubmuoreka [JOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeJibl
COEJIMHEHUSIMU CEPBI
97 Brruncnenune maccoBoil noau bu6mmoreka [JOK
BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKA SIIEMEHTOB
VA-rpynmnsl. A3oT,
28 pacnpoCTpaHEHHUE B IPUPOJE bubnmorexa HOK
’ https://m.edsoo.ru/00adeea6
(buznuecKrue U XUMUYECKUE
CBOMCTBA
29 AmMuak, ero puznueckue u bu6nmoreka [JOK
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XMMUYECKUE CBOWUCTBA, ITOIyYCHUE
U IPUMEHEHHUE

https://m.edso0.ru/00adf004

[Ipaktuyeckas padora Ne 3 o reme

30 «[lomyuenne ammuaka, n3ydeHue Bubamorexa LIOK
B ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A30THas KHUCIOTa, € Pu3nuecKue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 ynoOpeHuii. XumMmu4yeckoe ’ Brbmiorexa LIOK

. https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAOIIEH CpelIbl
COCIIMHEHUSIMH a30Ta
docdop. Okenn pochopa u
33 (bocgof))Haﬂ KI/I(JIIJ'I((i))Ta (bq)prl)sn(q\ehcme U Bubnuorexa LIOK

N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTRBA, IMOJTyUeHUE
Hcnonws3oBanue docdaToB B

34 Ka4yeCTBE MUHEPAJIbHbBIX bubmuorexa [JOK
ymoOpeHuii. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYrnepon, pacnpocTpaHeHUe B

35 npnpf))n: gmnrjlecxll)/le u bubmmorexa LIOK

’ . https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
Y XUMHUYECKUE CBOMCTRA.

36 DKOJOTHYECKHE MPOOIeMbl Bubmiorexa LIOK
’ https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(Iv)

37 VYrosbHas KUCHOTA U €€ CONU Bubmiorexa LIOK

https://m.edsoo.ru/00ae006¢c

38 IIpaktuyeckas padora Ne 4 o reme bubnuorexa [IOK

"[lony4eHune yriekucioro rasa.

https://m.edso0.ru/00ae027¢
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KauectBennas peakuus Ha
KapOoHaT-uOH"

[TepBoHauanbHBIE TOHATHUS 00

39 bubmuoreka [JOK
OPTAHICCITN BELIECTRAX KAk © https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia

40 Kpemuwuii u ero coenunenus Bubmuotexa LIOK

https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5.

41 Pemrenne skcnepruMeHTAIBHBIX bubnnorexa [JOK
3ama4 1mo Teme «BaxHeitmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHCHUS
KonTponbras padora Ne3 mo teme

42 «Ba)Kl:I){eﬁume ieMeTaJmm U UX bubamorexa LOK

https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO011as XxapakTepucTuKa
XUMHYECKHX DJIICMEHTOB —

43 METaJIJI0B. MeTajndeckasi CBsI3b U bu6mmoreka [IOK
MeTaUTHYeCcKast KpUCTAUTHIeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYCCKUN P bubmmorexa LIOK

. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJlIOB
O61ue crnocoObl MOTy4YeHUS
MeTtauioB. CrutaBel. Berauciaenus
45 M0 YpaBHEHUSAM XUMHYECKHUX Bubmmorexa LIOK

N https://m.edso0.ru/00ae1156
peaxiui, eciu OJIuH U3 PearcHTOB
COJICP’KUT TIPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB Bubnmorexa IOK

https://m.edsoo.ru/00ael278

47 Illenoynble METaAJIIbI bu6nmoreka [JOK
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https://m.edsoo.ru/00ael14b2

Oxcupl U TUIPOKCUIBI HATPUSL U

bubmuoreka [JOK

48 KaJIust https://m.edsoo.ru/00ae14b2
49 [{es109HO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMHA U MarHUi https://m.edsoo.ru/00ae15e8
50 Bakneiine coeIMHEHUS KalbLIUs Bubnuotexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06o001meHre U CHCTEMaTH3aITHS
3HAHUHN
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 ")IIZéCTKOCTB BO)P;BI U METONBI €€ bubmorera [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bu6mmoreka [IOK
>4 AdtromHHHi https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o0 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI M COJIU bu6mmoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATH3ALMSI
3HAaHUU
[TpakTrueckas padora Ne 7.
59 Perrenne skcrniepruMeEHTAIBHBIX bubnuoreka [IOK
3a1a4 1o reme «BaxHeiime https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brrancienus no ypaliHeHI/I;IM BuGmiorexa 1IOK
60 XUMUYECKUX PEAKIUH, €CIU OJIUH

U3 pCarcHToOB [1aH B M30BITKE WIIH

https://m.edso0.ru/00ae1750
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COIEPKUT IpUMeECH. Beruucnenus
MacCOBOM JIOJIM BBIXOJIA IIPOLYKTA

peakuuu
61 O06001IeHre 1 cUCTEMaTH3aIUS 1
3HAHHI
KonTtponeHas padota Ne4 mo teme
62 «Baxueume MeTauibl 1 UX 1
COCIIMHEHUS
63 BemectBa u matepuainsl B 1 bubnnorexa [JOK
MMOBCETHEBHOM JKU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsi3HeHNE bubnnorexa [JOK
64 . 1
OKpY)KaIOIIeH Cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX TPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3alUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3alUs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKnnoHepHOe
obmectBo «M3marenscTBo «IIpocBerieHne»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE

oburectBo «M3narenscTBo «lIpocBemenue»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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