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HOACHUTEJBbHAS 3AIINCKA
[IporpamMmMa 1o XMMHUH Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs COCTaBJIEHA HA OCHOBE TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTENIbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHU,
npeacraBieHHBIX B @I'OC 00O, a Takke Ha ocHOBE (henepanbHOi pabodei mporpaMMbl BOCTIUTAHMS 1
¢ y4€TOM KOHIICTII[UH MPEoIaBaHus yueOHOro mpeaMeTa « XUMHUsS» B 00pa3oBaTeIbHbIX OPraHU3aIUsIX
Poccuiickoii @enepauuu.

[Iporpamma mo xuMuu Ha€t MpeACTaBICHHUE O MEJsX, 00Iel cTpaTerun 00yUYeHsl, BOCITUTAHUS U
pa3BUTHS OOYUAIOMIMXCS CPEACTBAMH Y4eOHOTO IMpeaMeTa, YCTaHABIMBAET O0S3aTENBFHOE IMPEeIMETHOE
coJiepkaHue, TpeayCMaTpUBaeT paclpeAesieHre ero Mo KjiaccaM W CTPYKTYPHpPOBAaHHE IO pasfesiaM |
TeMaM TMPOrpaMMbI MO0 XHMHH, ONpEICNSeT KOJMYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKU
coJlepKaHMsl, PEKOMEHIYEMYIO IIOCIIE0BATENbHOCTh M3YYEHUS XHMHU C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH y4e0OHOro IMpolecca, BO3PACTHBIX OCOOCHHOCTEW O00ydarommxcs,
OTIpeaeNisieT BO3MOKHOCTH IpeaMeTa AJsl peau3aluy TpeOOBaHUN K pe3ysbTaTaM OCBOCHHsS OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMBI Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, a TakkKe TPEOOBaHUHI K
pesynbTataM OOydYeHUs XUMHUU Ha YpOBHE IEJIed HW3yYeHUs IMpeAMEeTa M OCHOBHBIX BHIIOB y4eOHO-
MIO03HABATEIBLHOH JESITETbHOCTH 00Y4aIOMIErocst o OCBOSHUIO y4eOHOTO COIepKaHMSI.

3HaHWE XUMHUHM CIYXHUT OCHOBOW s (POPMHPOBAHHS MHUPOBO33PEHHS OOYYAIOIIETOCS, €ro
MPEJCTaBIIEHUII O MaTepHaJbHOM EIHHCTBE MHpPA, BAXKHYIO POJIb WIPalOT (opMHpyeMble XUMHEH
MIPEICTABIICHUS O B3aMMOIIPEBPAIICHUSX YHEPTHH U 00 SBOJIIOIUH BEIIECTB B MIPUPOJIE, O IYTIX PEIICHUS
I00aNbHBIX MPOOJIEM YCTONYMBOTO Pa3BHUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPreTUUYECKOMN, MHIIEBOH U
9KOJIOTHIECKON 0€30TTaCHOCTH, TTPOOJIEM 3ApaBOOXpaHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET pealiu3allid BO3MOXKHOCTEH JJIsi camMopa3BUTHS U (QOPMHPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 00mIel U QyHKIIMOHAIEHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHPOBaHNE MBITIIIEHHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUYarommXcsl, HABBIKOB
UX CaMOCTOSATEIbHON Y4YEeOHOW MEATENbHOCTH, KCICPUMEHTAIBHBIX U HCCIICIOBATEIBCKUX YMEHUH,
HEOOXOAMMBIX KaK B ITOBCEIHEBHOM KU3HU, TaK U B MPO(PECCUOHATLHON ACITEIHHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIIJICHHS, 3aKIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3IIIAA Ha
SIIMHCTBO TPUPOILI W YEIOBEKA, SBISCTCS OTBETCTBEHHBIM STAalloM B (OPMHUPOBAHHHM €CTECTBEHHO--
HAYYHOH IPaMOTHOCTH O0YYarOLINXCs;

croco0cTByeT (POPMHPOBAHUIO [IEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPHUPOJIE, K YEIIOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOTHUYECKOE 00pa30oBaHre 00yUaIOMINXCsl.

JlaHHbBIC HaNpaBJICHUS B OOYYCHHHM XMMUU OOCCIICUUBAIOTCS CeNU(UKON ColepKaHus yueOHOTO
MpeaMeTa, KOTOPBIH SBISETCS MEAaroTHYeCKH aJIaliTAPOBAHHBIM OTPaKCHHEM 0a30BOI HAyKH XMUMHH Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OmEro OOpa3OBaHWS OPHWEHTHPOBAH HAa OCBOCHHE
00y4JalolUMKCS CUCTEMbI IEPBOHAYAIBHBIX MOHATUH XWMHUH, OCHOB HEOPraHMYECKOW XUMHH U
HEKOTOPBIX OT/IENBHBIX 3HAYMMBIX TIOHATHH OPraHUYECKOH XUMUH.

CrtpyKTypa comep:kaHusi IporpamMMBbl 10 XUMHUH COPMHUPOBAHA Ha OCHOBE CHCTEMHOTO TI0JIX0/1a K
e€ uzydenuto. Copep:kaHre CKIIaJbIBACTCS U3 CUCTEMBI TOHATUH O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMBI MOHATUH O XUMHUYECKOW peaknuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHBI 110 MPUHIIUITY
MOCTIETIOBATEIFHOTO Pa3BUTHS 3HAHUK HAa OCHOBE TEOPETHUYECKUX MPECTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuyeckoro 3akona JI. 1. MeneneeBa kKak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHsI O CTPOSHUH aTOMa U XUMHUYECKON CBSI3U;

— TPEICTaBIECHUH 00 AIEKTPOIUTHYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teoperndeckue 3HaAHUS PACCMATPUBAIOTCS Ha OCHOBE IMITMPUUYCCKU MOTYICHHBIX U OCMBICIICHHBIX
(hakTOB, pa3BHBAIOTCS MTOCIIEAOBATENBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIONHIS (YHKIIMUA OOBICHEHHS
U TIPOTHO3WPOBAHMS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTUYECKOTO NMPUMEHCHUS W TIOTYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrPaMMBbI 110 XHMHHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O XUMUYECKOU
COCTaBJIAIONIeH HAYYHOH KapTUHBI MUpPA B JIOTHKE €€ CHCTEMHOW MPHUPOJIBI, IICHHOCTHOTO OTHOIICHHS K
HAy9YHOMY 3HAHUIO U METOJaM TO3HAaHUS B Hayke. M3ydeHrne XMMHH MPOUCXOAUT C MPHUBJICUYCHUEM
3HaHUW W3 paHee M3YUYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii Mupy», «buonorus. 5-7 knacce» u
«®usuka. 7 Knacey.



[Ipn w3ydeHWM XWMHUH TPOWCXOAWT (POPMHUPOBAHHE 3HAHUN OCHOB XHMHYECKOM HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUECKON MEATEIHPHOCTH YENOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOW KyJBTyphl. 3aqada y4eOHOro MpeaMeTa COCTOMT B (DOPMUPOBAHHH CUCTEMBI
XUMWUYECKAX 3HAHUH — BaXHEUIMUX (PAKTOB, IOHITHHA, 3aKOHOB WM TEOPCTHUCCKHX ITOJIOKCHHUM,
JIOCTYTHBIX OOOOIICHNH MHPOBO33PEHYECKOTO XapakTepa, fA3bIKa HAyKH, B MPHOOLICHHMH K HAyYHBIM
METOJ]aM TO3HAHMS TPU HM3YYCHHUU BEIECTB U XUMHYCCKUX PEaKIHid, B (JOPMUPOBAHWUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NMPUMEHEHWH B YUeOHO-TI03HABATEIBHON M y4eOHO-UCCIEA0BATENbCKON
NeATeTHLHOCTH, OCBOCHHH TIPaBHII 0€3011acCHOTO OOpaIleHHs ¢ BEMECTBAMHU B TTOBCEAHEBHOM KU3HH.

[Ipu u3ydyeHnn XMMHUK Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE 3HAUCHHE IIPUOOpENH
TaKue LEIu, KaK:

— (dopMmupoBaHUE HHTCIICKTyaIbHO pPAa3BUTOW JHUYHOCTH, TOTOBOM K CcaMOOOpa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSTENILHOMY TMPHHITHIO pELIeHWH, CIIOCOOHON aZanTHpoBaThCS K OBICTPO
MCHAIOMIUMCA YCIIOBUAM JKU3HU,

— HampaBJICHHOCTh OOydYeHHs Ha CHCTEMAaTHYeCKoe NpHOOmeHne oOydJarommxcs K
CaMOCTOSITETIFHON IO3HABATENbHONW JEATENbHOCTH, HAy4YHBIM METOJaM TIO3HaHUA, (HOPMHUPYIOUIIM
MOTHBALUIO U pa3BUTHUC CHOCO6HOCTCI7[ K XUMHU,

— ofecrmeueHWe yCIOBHHA, CHOCOOCTBYIOIIMX MPHOOPETECHHIO OOYYAIOIIUMUCS  OIBITA
pa3HOOOpa3HON IeATENhbHOCTH, ITO3HAHWA W CaMOTIO3HAHWS, KITIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMHCT@HHI/I?I), UMCIOIINX YHUBCPCAJILHOC 3HAUYCHHUE JJIA PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— (hopmupoBanue oO0IIelH (YHKIMOHATHLHOW U €CTECTBEHHO-HAYYHOW T'PaAaMOTHOCTH, B TOM YHUCIIC
YMEHU OOBSICHSITH M OIICHUBATH SABJICHUS OKPYIKAIOMIECTO MHUPA, UCIIONIb3YSI 3HAHUS W OIIBIT, IOIYUYEHHBIC
MpU M3yYeHUH XWMUH, MPUMEHATh WX MPH PEIICHHH NMPOOJIeM B IMOBCEIHEBHOW >KM3HH M TPYHOBOM
JACATCIBHOCTH,

— ¢opmupoBaHHe y O0Oy4YalOMUXCSd TYMaHHUCTUYECKMX OTHOIIEHHWH, TOHWMAaHHUS IIEHHOCTH
XUMHUYECKUX 3HAHWKA IS BBHIPAOOTKH SKOJIOTHUECKU IIEIeCOO0Pa3HOTO MOBEICHUS B OBITY M TPYIOBOU
JIeTEIBbHOCTH B LESAX COXPAHEHUS CBOETO 3/I0POBbs U OKPYIKAIOIIEH IPUPOAHON CPENBI;

— pa3BUTHE MOTHUBAIMK K OOyYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO UM CAaMOBOCIIMTAaHUIO Ha
OCHOBE YCBOCHHS OOIIEUCIOBEUYECCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOdHIIS H
HaIPaBJICHHOCTH JAILHEUIIIETO 00y ICHMS.

OOmiee 4YnCIO YacoB, OTBEAEHHBIX JUIS HM3Yy4YCHHs XHMHHM Ha YPOBHE OCHOBHOro 0OIIero
obpazoBaHus, cocTaBideT 136 gacoB: B 8 kimacce — 68 gacoB (2 4aca B Hezeno), B 9 kinacce — 68 gacos (2
gaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHBbIE XUMUYECKUE NIOHATHS

Ilpenmer xumuu. Posib XMMHUM B KM3HM 4YellOBEKa. XUMHS B CUCTEME HayK. Teya U BelllecTBa.
®dusnyueckre CBONCTBA BEHIECTB. ArperatHoe COCTOsSHHE BeilecTB. [loHATHE O MeTonax MO3HAHUSA B
xumud. YucTele BemecTBa u cMecH. CriocoOBI pa3ieNieHHs CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IeMEHThl. CHMBOJIBI XUMHUYECKHX 3JeMEHTOB. IIpocTeie u
CJIOXKHBIE BEIIEeCTBA. ATOMHO-MOJICKYJIIPHOE YICHHE.

Xumudeckast (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemecTB. OTHOcHUTENbHAs aToMHas macca. OTHOcHUTENbHAs MOJEKyJsipHas Macca. MaccoBas
JIOJIS1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonmaectBo BemectBa. Monbs. MomnspHas macca. B3anMocCBsSI3p KOMWYECTBA, MAcChl M 4HUCHA
CTPYKTYPHBIX €IUHHII BenecTBa. PacuéTrl o opMyiaM XUMHUYIECKIX COSAHHEHUH.

Odusnyeckne U XUMHUYECKUE SBICHUS. XUMHUECKas Peakius u e€ MpU3HAKH. 3aKOH COXPaHCHUS
MacChl BEIIECTB. XUMHUYECKUE YpaBHEeHUs. Kitaccupukanmus XUMHUYECKUX pPeaKiuid (COeIuHEHUS,
pa3ioKeHus, 3aMeIIeHus, OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0H, IpaBIiIaMU pabOTHI B JIA0OpaTOpHUU U IPUEMAMHU 00paIIeHUS
¢ InabopaTopHBIM O00OpyJOBaHMEM, U3y4YEHHWE W ONHCaHUue (HU3MUYECKUX CBOMCTB 00pa3IoB
HEOPTaHWYECKHNX BEIIeCTB, HaOmroneHne (u3ndeckux (IUIaBICHWE BOCKA, TasHHUE JIbJa, pacTHpaHUE
caxapa B CTyIIKe, KHIICHHE W KOHJICHCAITUS BOJBI) M XUMHUCCKUX (TOPEHUE CBEYH, MPOKATHMBAHUE METHON
NPOBOJIOKH, B3aWMOJEHCTBUE Mella C KHUCIOTOW) SIBICHHH, HAONIOACHHE W ONHCAaHHE MPU3HAKOB
MPOTEKaHU XUMHYECKUX peakiuil (pas3siokeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapws, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeCTBHE JKelle3a C PACTBOPOM COJTH
meau (1), u3yueHue crmocoOoB pa3aencHust CMecel: C IMOMOIIBI0 MarHuTa, PUILTPOBAaHKE, BEIIAPUBAHUE,
MUCTHJUIALNS, XpoMaTorpadus, MpOBeIeHHEe OYMUCTKU IMOBAPEHHOW CONHM, HAOIIOJACHHWE WM ONHCaHUE
pe3yibTaTOB MPOBEACHUS ONbITA, WLIIOCTPUPYIOLIEIO 3aKOH COXPAHEHUs MAacChl, CO3JAaHUE MOJENel
MOJIEKYJT (IIapOCTEPKHEBBIX).

Baskueiimue npeacTaBuTe I HEOPraHMYECKUX BelleCTB

Boszayx — cmech razoB. CoctaB Bozayxa. Kucnopoa — aneMeHT u npoctoe BemiectBo. Haxoxaenue
KHCJIOpOJa B pupoje, GU3NIecKne 1 XUMHIecKne cBoicTBa (peakunu roperns). Oxcunsl. [Ipumenenue
kuciaopoga. CrocoObl TONy4YeHHS KHUCIOpOJa B JIA0OpPaTOPUU W MPOMBIIUICHHOCTH. KpyroBopoT
KHcI0poja B pupoae. O30H — ajutoTpoIHas MOTUGUKAIUS KUCIOPO/Ia.

TemmoBolt  »ddekT XUMHUYECKOW  peaknud, TePMOXMMHYECKHE ypaBHEHHs, DOK30- U
SHIOTEPMUYECKUE peaKIuu. TOTUIMBO: yTONb W METaH. 3arps3HEHHE BO3MyXa, YCWICHHWE TMapHUKOBOTO
addexra, pa3pyicHre 030HOBOTO CJIOSI.

Bomopon — smeMeHT M mpoctoe BemecTBO. HaxoxmeHue Bomoponaa B MpHUpone, GU3NIECKHE H
XUMUYECKUE CBOMCTBA, MPUMEHEHNE, CIIOCOOBI TToiTy4deHHsI. KHCIIOTHI 1 coun.

Moutsiptblii 00bEM Ta30B. PacUéThl 110 XUMHUYECKUM YPaBHCHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopel. HackllieHHble U
HEHACBHIIIIEHHbIE PAcTBOPHI. PacTBOPHMOCTH BelllECTB B Boje. MaccoBasi /10Jsi BelIECTBa B pacTBOpeE.
Xumuueckue cBoicTBa Bosibl. OcHOBaHMsI. Poib pacTBOPOB B MPHUPOJE U B )KU3HU UenoBeka. KpyroBopor
BOJIBI B IIpUpO/E. 3arps3HeHue NPpUpOIHbIX BoA. OXpaHa U OYMCTKa MPUPOIHBIX BOJ.

Knaccudukarmss  Heopranmveckmx — coenumHeHuit. Oxcuapl.  Krnaccudukamms — okcumaos:
coileoOpasyromue (OCHOBHBIC, KHCIOTHBIE, amdoTrepHble) m Hecomeobpasyromue. HomeHkmarypa
okcuoB. OU3NUECKUE U XUMHUYIECKHE CBOMCTBA OKCHAOB. [lomydyeHne okcumos.

OcHoBanus. Kiraccugukanus oCHOBaHMHN: IIENOYM U HEPACTBOPHMEBIE OCHOBaHUs. HoMeHKaTypa
ocHoBaHuM. Du3nyuecKkue U XMMUYECKUE CBOMCTBA OCHOBaHUH. [loyueHrne ocHOBaHMIA.

Kucnotel. Knaccugukauus kucnor. Homenknatypa kucinot. @usnueckie 1 XUMUYECKUE CBOIMCTBA
kucnot. Psan aktuBHoctu metaiioB H. H. bekeroBa. [lonyuenue kucior.

Conu. HomeHnkinatypa coneid. @u3nyeckrue 1 XUMHUYECKHE cBoMcTBa cone. [Tonydyenue comnei.

I'erneTnueckast CBSI3b MEXKIY KJIaCCAMHU HEOPTAHUICCKUX COCTUHEHUI.

Xumuueckuit Ixcnepumenm:



KadeCTBEHHOE OIpeJeIeHue COIEepXaHus KHUCIOpoJa B BO3IyXe, NOIy4YeHHWe, coOupaHue,
pacrio3HaBaHHE ¥ U3yUYCHHE CBOWMCTB KHCIOPOJa, HAOMIOICHHE B3aMMOJICHCTBHUS BEIIECTB C KHCIOPOAOM
W YCJIOBUS BO3HHUKHOBEHHUS W MpEKpalleHus ropeHus (moxapa), 03HaKOMIICHHE ¢ 00pa3iiaMu OKCHIIOB H
ONHMCaHWEe WX CBOICTB, IONy4YEeHHWE, COOMpaHWe, paclO3HABAHWE W HW3YYEHHE CBOWCTB BOJOpOIA
(ropenue), B3ammojeiicTBue Bogopoma ¢ okcugom Memu  (ll)  (BO3MOXHO  HMCHONB30BaHHE
BUICOMAaTEpUAIIOB), HAOMIOACHNE 00Pa3I0B BEIIECTB KOMUYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOCHHOCTEH
PacTBOPEHUS BEUIECTB C Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMpEncAEHHOU
MaccOBO# J0Jell pacCTBOPEHHOTO BEIIECTBA, B3aNMOACHCTBIE BOABI C METAIIAMH (HATPUEM U KAITBITUEM )
(BO3MOXHO HCHOJB30BAaHUE BHIEOMATEPUAIOB), HCCIEIOBaHHE OOpa3l0B HEOPTAaHWMYECKHUX BEIIECTB
pa3IMYHBIX KJIacCcOB, HAOMIOACHUE W3MEHEHUS! OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W INEIOYEH,
HU3ydeHue B3anMoAchcTBUA okcuma Memu (Il) ¢ pacTBopoM cepHO# KHCIIOTHI, KHCIOT C METaIaMH,
peaxuii HeUTpaTu3aIiy, MOIy4eHNEe HEPACTBOPHUMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO MeTajlia APYyTUM
U3 pacTBOpaA COJIH, pellIeHHe SKCIIePUMEHTANbHBIX 3a/1ad 10 TeMe «BakHeiiue kiacchl HeOpraHMUecKux
COEIMHEHUIY.

Hepuonnuecknii 3axkon u Ilepuoamueckass cucrema xumudeckux i3jementoB /[, H.
MenneneeBa. CrTpoeHue aTomMoB. XuMmuuyeckasa CBs3b. OKHCIHTETbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

IlepBble TOMBITKH KIACCH(HUKAIMA XUMHUYECKHX JJIeMEHTOB. l[loHSATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIETOYHBIE W IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI 1 THAPOKCHIBL.

ITepuoauueckuil 3akoH. Ilepuonnueckas cucteMa xumudeckux anemeHToB JI. M. Menpeneena.
Koporkonepuonnas u anmaHONIeproanas ¢Gopmel [leproanyeckoil CHCTEMBI XUMHYECKUX 3J1eMeHToB /l.
N. MenpneneeBa. Ilepuoasl u rpynnel. @U3MYECKU CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOJA U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aToOMHBIX snep. M3oTtombl. aekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX
o0oJiouek aToMoB TiepBbiX 20 xumuueckux aneMmeHToB [lepuoaumueckoit cuctemsl J[. Y. Menneneena.
XapakTepucTUKa XHMHUYECKOro 3JieMeHTa Mo ero mnojoxkeHuto B Ilepuommueckoit cucreme . U.
Menpeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX OJJIEMEHTOB, METAINIMYECKUX U
HEMETAJUINYECKUX CBOMCTB MO IPyINIaM U eproaMm.

3nauenue Ilepuonnueckoro 3akoHa u IlepuoanyYecKOd CUCTEMBI XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. 1. 1. MenaeneeB — yu€Hblid U rpakIaHUH.

Xumuueckast cBsi3b. KoBaneHTHast (MOJsipHAs U HEMOJIApHas) CBS3b. DJIEKTPOOTPULATEIHLHOCTh
XUMUYECKUX 37IeMEHTOB. MlOHHAs CBA3B.

Crenenb okucieHusi. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakuuu. llpoueccel okuciaeHUs u
BoccTaHOBJIEHHUS. OKHCIUTENN ¥ BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenm:

n3y4eHrne o0pa3IoB BEIIECTB METAIJIOB M HEMETaNIOB, B3aWMOJEHCTBHE THUIPOKCHAA IIMHKA C
pacTBOpaMH KHCJIOT M IIEJI0YeH, MPOBEIEHHE OMBITOB, WILTIOCTPUPYIOMUX MPHUMEPHl OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEaKIil (TOpeHre, peaklui pa3IoKeHHsI, COETUHEHNS).

Mescnpeomemnule ceazu

Peanmzammst MeXmpeaAMETHBIX CBSI3€H MPH M3YYEHWH XUMHH B 8 Kilacce OCYIIECTBISIETCS depe3
HCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHATUN, TaK U MMOHSITUH, SBISIONIUXCS CHCTEMHBIMU
JUISL OTAENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0mue ecTecCTBEHHO--HAyYHBIE TIOHATHSA: HAY4YHBIH (aKT, THIOTe3a, TEOpPHs, 3aKOH, aHaJu3,
cUHTE3, Kiaccu(puKanus, MepHOANYHOCTh, HAOIIOZCHWE, SKCIEPUMEHT, MOJEIMPOBaHUE, M3MEPEHHE,
MO/JI€NTb, SIBJICHHE.

®duzuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TONbI, PAIUOAKTUBHOCTD,
MOJIEKyJIa, JJEKTPUUECKUI 3apsil, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHE BEIIeCcTBa, Tas,
(u3nUecKue BeJIMYMHBI, SINHUIIBI U3MEPEHHSI, KOCMOC, TIAHETHI, 3BE3/1b1, CoHIIe.

Buonorus: gorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpallbl, TOPHBIE IOPOABI, TOJE3HbIE HCKOIMAeMBbIE,
TOIUTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peakUus



Ilepuonuueckuil 3akoH. Ilepumonnueckas cucreMa xumuueckux snemeHToB . M. Menpeneena.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBONCTB XHUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
MEPUO/IOB, Kalus, KalblMd W UX COCIUHEHMH B COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B
ITepuoauyeckoil cucTeMe U CTPOCHUEM HUX aTOMOB.

CrtpoeHue BemecTBa: BUABI XMMUYECKON CBA3H. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBHCUMOCTD
CBOMCTB BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKN U BUJIa XUMUYECKOMN CBS3H.

Knaccudukanms 1 HOMEHKIATypa HEOPTaHHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIMXCS K pPa3IuM4yHbIM  KjJaccaM HEOPraHWYEeCKHUX COCAUHEHHH, TIeHETHYecKas CBs3b
HEOPTaHWYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKMX peakIuid M0 pPa3InYHBIM TpHU3HAKaM (10 YHCIYy H COCTaBy
YYacTBYIOIINX B PEaKIHW{ BEUIECTB, IO TeIIoBOMY 3(dexTy, 1m0 W3MEHEHWIO CTEeTleHeHd OKHCIICHUS
XUMHYECKUX DJIEMEHTOB, MO OOpPaTHMMOCTH, MO YYAacTHIO KaTajiu3aropa). DK30- U IHAOTEPMHYECKHE
peakuuu, TepMOXUMHUYECKHE YPABHEHUS.

[TonsatTne o ckKOpocTH XWMHYECKOW peakiuu. [loHsTHE 00 O0OpaTUMBIX M HEOOpPaTHMBIX
XUMHUYECKUX peaknusax. [IoHATHe 0 TOMOTE€HHBIX M TeTepOoreHHBIX peakuusax. [loHsrme o kaTtamuse.
ITonsiTHE 0 XUMHYECKOM pPAaBHOBECUM. DaKTOpBI, BIMSIOIUE HAa CKOPOCTb XUMHYECKOW pEAKLUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTETHHO-BOCCTAHOBUTENbHBIE ~ PEaKIMH,  DJIEKTPOHHBIA  OalmaHC  OKHCIHTEIHHO-
BOCCTaHOBHUTENHHON peakiinu. CocTaBlieHHe ypaBHEHUH OKUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIHHA C
WCTIOJIH30BAHUEM METO/Ia SJICKTPOHHOTO OajaHca.

Teopust NEKTPOJUTHUECKON AUCCOMUAIMN. DIIEKTPOJIUTHI U HEINEKTPOIUTHl. KaTHOHBI, aHHMOHBI.
MexaHn3M JTUCCOLMAIINH BEIIECTB C Pa3TUYHBIMH BHIAMHU XUMHUYECKOH CBs3H. CTeneHb AMCCOIMAIINU.
CuibHbIE U cITa0bIe AIEKTPOIUTHL.

Peakumn woHHOro oOMeHa. YCNOBHS TPOTEKaHWs pPEaKIW HOHHOTO OOMEHa, TONHBIE U
COKpallléHHbIE HMOHHbIE YypaBHeHUsA peakiuid. CBOMCTBa KHCJIOT, OCHOBaHHUW M COJIGM B CBETE
NpeACTaBICHNH 00 IEKTPOTUTHYECKOH auccounanuu. KadecTBeHHBbIE peakiuu Ha HOHBIL. [loHsATHE O
TUAPOJIU3E CONEH.

Xumuueckuii Ixcnepumenm:

03HaKOMJIEHHE C MOJEISIMU KPUCTAUTMIECKUX PEHIETOK HEOPTaHMYECKHUX BEIIECTB — METAJIOB U
HeMeTaJUIoB (rpaduTa W anMasa), CJIOKHBIX BEIIECTB (XJIOpHIA HATpHUs), UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XHMHYECKOW peaknmud OT BO3ACHCTBUS  pas3IMYHBIX  (PAKTOPOB,  HCCIIETOBaHHE
3JIEKTPOTIPOBOJHOCTH PAaCTBOPOB BEIECTB, IIpOIEcca AMCCOIMAMK KHCJIOT, INeJIoYed W Ccoyed
(BO3MOXHO HCHOJB30BaHME BUIEO MAaTEpUANIOB), MPOBEJEHHE OINBITOB, WILIIOCTPUPYIOIUX MPU3HAKU
NPOTEKaHUsl peakuii HOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BBIIEICHHE ra3za, oOpa3oBaHUE BOJIbI),
OTIBITOB, WILTIOCTPUPYIOIUX MPUMEPHI OKUCIIUTEIEHO-BOCCTAHOBUTENFHBIX peaknuil (TopeHue, peakiiuu
pa3oKeHHs, COEAWHEHHS), pPaclO3HABAHWE HEOPTAaHMYECKWX BEIIECTB C TIOMOINBI0 KadeCTBEHHBIX
peaxIuii Ha MOHBI, peLlICHHE SKCIIEPUMEHTANIBHBIX 3a1a4.

HemeTtannbl u X coequHeHUs

OO6mas xapakTepucTuKa ranoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEeHH
okuciieHusi. CTpoeHUe U (PU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — raJIONCHOB. XMMHUYECKUE CBOWCTBA
Ha MpUMepe XJIopa (B3auMOAEHCTBHE C MEeTaJUIaMH, HEMeTallJIaMH, Ienodamu). XaopoBojaopod. CoisiHast
KHCJIOTa, XMMHYECKHE CBOMCTBa, TOJy4YeHHWe, NMpuMeHeHue. [leiictBue Xjopa W XJIOpPOBOAOpOJa Ha
OpraHM3M 4elloBeKa. BakHeire XJIopuabl 1 UX HaX0XKIEHUE B IPUPOJIE.

OO0mias xapakrepucTuka 3eMeHToB VIA-rpynnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIC
crenieHn okucieHus. CTpoeHne W (PU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — KHCIOPOJa W CEpBHI.
AnnorponHble MomU(HKAIMK KHUCTOpOJa W Cephl. XUMUYecKHe cBoiicTBa cepbl. CepoBomopon,
CTpoeHHe, (H3HYeCKHEe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl KaK NPEACTaBUTENIM KHCIOTHBIX
okcumoB. CepHas KHCJIOTa, PU3NYECKHEe W XUMUYECKHE CBOICTBa (0OIIHMe KaK MpEeACTaBUTENS Kilacca
KHCIOT W crnenuduueckue). XUMHUECKHE PEaKkIiy, JIeKallne B OCHOBE MPOMBINIIEHHOTO CIocoda
MOJIyYCHHSI CepHOM KHCIOTHL. [IpuMenenue cepHoOi KuciaoTbl. CONMU CEpHOM KHUCIIOTHI, KauyeCTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxneHue cepbl u €€ cOeAMHEHUH B MpUPOAE. XMMUYECKOE 3arpsa3HeHHUe
OKpY’KaroIIel cpeapl COSAMHEHUSMHU cepbl (KUCIOTHBIE MOXKIH, 3arps3HEHHE BO3AyXa W BOJOEMOB),
CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO0mias xapakTeprcTuKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC
CTETICHW OKHCJeHHS. A30T, pachpocTpaHeHHE B MpHpoJEe, (DU3MYECKHe W XHWMHUYECKHE CBOWCTBA.



Kpyrosopor a3zora B mnpupone. AMMuak, ero (u3MUecKMe M XHUMHUYECKHE CBOICTBA, IOIyYEHHE H
npumenenne. Colli aMMOHHMsI, X (U3UUECKHE W XMMHYECKUE CBOMCTBa, MpuMeHeHHe. KauecTBeHHas
peakuusi Ha MOHBI aMMOHHA. A30THasi KHCIOTa, €€ Mojy4deHue, GU3NUecKue U XMMHUYECKUE CBOMCTBa
(oOmue kak MpeACcTaBUTENS Kiacca KHCIOT M crnenuduieckue). Vcmonp3oBaHue HUTPATOB W CoJei
aMMOHHS B KauyecTBE MHUHEPAIBHBIX YI0OpeHWH. XWUMHUYECKOE 3arps3HEHHE OKPYKAIOIEeH Cpeabl
COCAMHEHHAMH a30Ta (KHUCIOTHBIE AOKAM, 3arps3HEHHe BO3Iyxa, MOYBEI U BomoéMoB). Docdop,
aiotporHeie Momudukanuu Gocdopa, pusuueckne U xummudeckue cporctBa. Okcupn docdopa (V) u
dochopras kucinorta, GU3NUECKHEe W XUMHYECKHE CBOWCTBa, moiydeHue. Mcmoms3oBanue (ocharoB B
Ka4eCcTBE MUHEPAIBHBIX YI00pEHHH.

OO0mias xapakrepucTuka 31eMeHToB |V A-rpynnel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIC
CTEIIEHH OKUCIIECHUs. YTJIEPOJ, alIOTPONHbIe MOAN(DHUKALINY, PACIPOCTPAHEHHUE B IpUpPOLE, HU3NUECKHUE
U XUMHYECKHe cBoicTBa. AncopOums. KpyroBopor yriepona B mpupoje. OKCuabl yriepona, WX
¢u3nueckue W XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha >KUBBIC OPraHU3MBbI, MOJYYCHHUE W MPUMEHEHHE.
DKoJoruYecKre MpoOieMbl, CBSI3aHHbBIE ¢ okcuaoM yriepona (1V), rumoresa rio0ambHOTO MOTETUIEHUS
KITUMATa, MapHUKOBEIN 3 heKT. YToNbHas KUCI0Ta U €€ COJH, NX (PU3NUeCKrne U XUMHUIECKHIE CBOMCTBA,
nojy4eHue u npuMeHenue. KauecTBeHHast peakius Ha KapOOHAT-WOHBL. Vcmonb3oBaHHe KapOOHATOB B
OBITY, MEAULIMHE, IPOMBILIICHHOCTH U CEIILCKOM XO3SICTBE.

IlepBoHavanbHbIE MOHATHSA 00 OPraHUYECKUX BEILECTBAaX KaK O COCOUHEHUSX yriaepona (MeTaH,
9TaH, 3TUJICH, alleTUIICH, dTAHOJI, TIHIEPUH, YKCYCHast KUCIoTa). [IpupogHbIe HCTOYHUKH YIIIEBOIOPOJIOB
(yromp, mnpupoAHBIH ra3, He(Tb), MPOAYKTHl HX IepepadoTKu (OeH3MH), MX poib B OBITY H
NPOMBIIUIEHHOCTH. [IoHATHE O GMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKUPaX, OeNKax, YIIeBOAAaX — M HX
POJIH B )KU3HU YelloBeka. MaTepualbHOEe eJMHCTBO OPTaHIMUECKIX M HEOPTaHHIECKUX COCMHEHHIA.

Kpemuuii, ero ¢usuueckue u XMMHUYECKHE CBOMCTBA, MONydeHHEe W NpumeHeHue. CoeluHEHUS
KpemHus1 B mpupoge. OOmme npezacraBieHuss o6 oxcuae kpemHus (IV) u kpemHueBOW Kuciore.
Cunukatsl, X HCIOJIb30BaHUE B OBITY, B IIPOMBIIUIEHHOCTH. BajkHelilne cTpoUTeIbHBIE MaTEpUAIbL:
KepaMHKa, CTEKJIOo, IIeMEeHT, O0eToH, xene300eToH. [IpobiemMbl 0€30MacHOr0  MCIOJIb30BaHHMS
CTPOUTENBHBIX MaTEpPHUAIOB B IOBCEHEBHON KHU3HU.

Xumuueckuili IKCnepuUMenm.

u3yueHne O0Opa3loB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEICHHE
Ka4eCTBEHHBIX pEaKIUid Ha XJIOPUA-WOHBI M HAOJIONEHHE TNPU3HAKOB MX TPOTEKAHMs, OIBITHI,
oTpakarome (u3nYeckne M XMMUYECKHE CBOICTBA TaJOr€HOB M MX COEIUHEHUH (BO3MOXKHO
WCIOJH30BAHME BHJIEOMATEPHUAJOB), O3HAKOMJIEHHE C 00pa3maMyd XJIOPHIOB  (TaJOTE€HUIOB),
O3HAaKOMIIEHHE ¢ 00pa3laMu cepbl U €€ COCAMHEHHUSIMU (BO3MOKHO HCIIOJIb30BAHUE BHIICOMATEPHAJIOB),
HaOMIo/IeHne mpolrecca oOyriMBaHUs caxapa IMoJ JeHCTBUEM KOHLEHTPUPOBAHHON CEpHOM KHCIIOTHI,
U3yYCHHE XUMHUUECKUX CBOWCTB pa30aBIeHHON CEpHON KUCIIOTHI, TPOBEICHIE KAYECTBEHHOH peakuy Ha
cynb(ar-uoH W HaOJIOJIeHHE TpU3HAKa e NMPOTEKaHWs, O3HAKOMIICHHWE C (H3MYECKHMH CBOMCTBAMU
a3ora, hocdopa u UX coennHEHUH (BO3MOKHO MCIIOJIb30BaHKE BHACOMATEPHAIOB), 00pa3laMH a30THBIX
u ¢ochopHbIX ynoOpeHHi, HOoIydeHHe, coOMpaHME, Paclo3HaBaHWE M H3YyYEHHE CBOWMCTB aMMHUAakKa,
NPOBEJICHHE KAaueCTBEHHBIX peaklMid Ha HWOH aMMOHHS W (ocdar-MoH W H3ydeHHWe NPU3HAKOB HX
MPOTEKaHMsI, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MeIbi0  (BO3MOXKHO
UCIIOJIb30BaHKE BHICOMATEPHAIIOB), U3YUYEHHE MOJIEJICH KPUCTAJUIMUECKUMX PEETOK anMasa, rpadura,
dymepeHa, 03HAKOMIJICHHE C MPOIECCOM aJICOPOIMH PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTIEM H
YCTPOHCTBOM NPOTUBOra3a, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE W M3YYEHUE CBOMCTB YIJIEKHCIOTO
rasa, MpoBelleHHE KadeCTBCHHBIX PEaKkUUil Ha KapOOHAT M CHWJIMKAT-UOHBl M H3yY€HHE MPU3HAKOB HMX
NPOTEKaHUs,  O3HAKOMJIEHHE C  MNPOAYKLUMEH  CHIMKAaTHOH  HPOMBILUIEHHOCTH,  pELICHHUE
IKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaykHelIe HeMEeTaTbl U HX COCTHHECHUS.

MeTanibl U UX cOeIMHEHUsI

OOmas xapakTepUCTUKAa XUMHUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHMU HX IIOJIOXKEHUS B
Ilepnomnueckoii cucteme xumudeckux 3meMeHToB JI. Y. MenneneeBa u ctpoeHus atromoB. CTpocHHE
MeTauioB. MeTramnyeckas CBA3b W MeTalIMYecKass KpUCTaIMUecKas pemérka. DINeKTPOXUMHUUECKHUM
pian HampsbkeHMH MeTaisioB. Pu3nyeckne M XHMMHUUYECKHE CBOWCTBa MeTaiuioB. OOmme crocoObl
NoJy4eHus: MetaioB. [IoHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HUH.
CrutaBsl (cTanb, 9yryH, TIOPaJIOMHHUI, OpOH3a) H MX IPUMEHEHHE B OBITY U IPOMBIIICHHOCTH.

Hlenounsle MeTayuibl: nojoxeHue B llepmogmueckoil cucreme xumudeckux snementos . U.
MeHzeneeBa, CTpOEHHE UX aTOMOB, HaXxOXIeHUE B npupoae. Pusnyeckue 1 XMMUYECKHE CBONCTBA (Ha



npuMepe HaTpus U Kanug). OKCUIBl ¥ THAPOKCUABI HATpUs U Kanws. [I[puMeHeHne menoYHbIX METalIoB
1 UX COETMHEHHUH.

[Ilenouno3eMenpHbIE METAJIBI MAarHUW W KaublMii: mojoxkeHue B llepuommdeckoii cucrteme
xuMHuueckux saeMeHnToB JI. . MenneneeBa, CTpoOeHHE UX aTOMOB, HaXOXJIeHHE B npupoje. Ouzndeckue
U XUMUYECKHE CBOMCTBA MarHus W Kajiblusa. Bakuelimme coequHEHHS KalblIus (OKCHI, THIPOKCHII,
conn). JKEcTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHeHHsL.

Amomunuii: nonoxenue B [lepuoauueckoil cucteme xumuueckux 3nemeHToB . . Menneneena,
CTpOGHHE aToMa, HaxOoXJAeHHe B mpupoae. DuU3NYeCKHe W XUMHYECKHE CBOMCTBA afOMUHUS.
AmMoTepHBIE CBOWMCTBA OKCHJIA M THAPOKCH/IA aTFOMUHUSI.

Kenezo: nonoxenue B [lepuonnueckoit cucreme xummueckux snemeHToB [[. Y. Menneneesa,
CTpOeHHE aToMa, HaxokJeHwe B mpupone. Dusmueckue w XUMHUECKHE CBOWCTBa kene3a. OKCHIBI,
ruapoxcussl 1 conn xenesa (1) u xenesa (111), mx cocras, cBOHCTBA U MOTydeHHeE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMd METAJJIOB M CIUIABOB, MX (PM3MYECKUMH CBOWCTBAMH, H3ydeHHE
pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOJKHO HCIOJIB30BAHME BHUACOMATEPHAIOB), OCOOECHHOCTEM
B3aMMOJICUCTBUS OKCHJA KaJbI[Us U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUATIOB),
UCCIICZIOBAHUE CBOWCTB JKECTKOW BOMBI, TMIpoIlecca TOPEHUs JKeje3a B KHCIOpPoJe (BO3MOXKHO
WCTIOJH30BaHUE BHIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEaKIMid HAa MOHBI: MarHUs,
KaIbIIMs, ATFOMUHUS, IMHKa, xene3a (1) u xeneza (111), menu (1), HaGmronenne u onmucaHue MPOIIECCOB
OKpallMBaHWs IUIAMEHHM HWOHAMHU HATpUs, Kamusd W  Kaublusd (BO3MOXHO  HCIIOJB30BaHHE
BHJIEOMATEPUAIIOB), UCCIIEJOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHAA AMIOMHHASA U THAPOKCHUIA IFHKA,
pelIeHre dKCIIEPUMEHTATBHBIX 3a71a4 110 TeMe « BakHeHIne MeTaTbl U UX COSTUHEHUS.

XuMHS 1 OKpPYsKAOLIas cpeaa

BemecTBa n MaTepuansl B TOBCETHEBHOW JKM3HHU UYelloBeKa. be3omacHoe MCIoNb30BaHNE BEIIECTB
1 XUMHUYECKHX peaknuii B ObITy. [lepBas moMoms npyu XUMUYECKHIX 0)KOTaX U OTPaBIECHUIX.

XuMHUECKOe 3arpsi3HEHHE OKpyKaromed cpeapl (mpeaenbHas IOMyCTUMas KOHIIEHTPAIIHs
BeniecTs, aanee — [1JIK). Ponabs xumun B pemieHru SKOJIOTHYECKUX MPpooIeM.

Xumuueckuit Ixcnepumenm:

H3y4deHue 00pa3IoB MaTeprajIoB (CTEKIIO, CIIaBbl METAJIJIOB, ITOJIMMEPHBIC MATEPHUAITHI ).

Mescnpeomemmuoie ceasu

Peanm3anust MexXmpeaAMETHBIX CBSI3€i NMPHU M3YYEHWH XUMHUHM B 9 Kilacce OCYIIECTBISIETCS depe3
HCITOJIb30BaHME KaK OOINUX €CTeCTBEHHO-HAYYHBIX MOHATHN, TaK W TIOHSATHHN, SBISIOIINXCS CUCTEMHBIMHA
JUISL OTAENBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IUKIIA.

OO01ue eCTeCTBCHHO-HAYYHbIC MOHSTHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TCOPHS, aHaju3,
CUHTE3, Kiaccu(uKanus, MEepUOAMYHOCTh, HAOIIOZCHHWE, HKCIEPUMEHT, MOJEIMPOBaHUE, H3MEPEHUE,
MOJICITb, SIBJICHUE, TAPHUKOBEBIN 3P (EKT, TEXHOJIOTHS, MaTCPHAIIBI.

®duzuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PATHOAKTUBHOCTD,
MOJIEKYyJIa, DSJEKTPUYECKUH 3apsii, TPOBOIHUKH, IOIYIPOBOIHUKH, IUAIIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, Tell0o, OOBEM, arperaTHOEC COCTOSIHWE BEIISCTBA, Ta3, pacTBOpP, pPacTBOPHUMOCTb,
KPUCTAJUIMYECKAs PEIIéTKa, CIUIaBbl, (PU3MYCCKUE BEJIUYMHBI, CAMHUIBI H3MEPCHHS, KOCMHUECKOES
MPOCTPAHCTBO, IJIAaHETHI, 3BE3b1, CONHIIE.

bruonornsa: ¢QorocunTe3, apixanme, Owmocdepa, OSKOCHCTEMa, MHHEpaJbHBIE yAOOpEeHwUs,
MHUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIICCTRA.

I'eorpadms: armocdepa, Tuapocdepa, MUHEpaANbl, TOPHBIC TOPOJbI, MOJE3HBIC HCKOIMAEMBbIE,
TOTLTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 1O XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4uHOCTHBIE pe3ynbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO 001IIero 00pa3oBaHUs TOCTUTAIOTCS B
X0Zie OOy4eHHUs] XMMHUHM B EAMHCTBE Y4YeOHOH M BOCIMTATENbHOW IESATEIBHOCTH B COOTBETCTBHUH C
TPAAULIMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMHM M JAYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
MPUHATHIMA B OOII[ECTBE MMPaBHIIaMU M HOPMAMH MTOBEIEHUS M CIIOCOOCTBYIOT MPOI[ECCaM CaMOIIO3HAHYS,
CaMOpa3BUTHS U COIMATN3AINH 00YJIarOIINXCSL.

JIM9HOCTHBIE pPe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OMBITA AEATEILHOCTU HA €€ OCHOBE, B TOM UHCJIE B
YacTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

LHEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEJINIO, TOHNMAaHUS 3HAYeHUS XUMHUYECKON HAayKd B )KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOH WHQOpMaIMeld O TMEepPeloBbIX JOCTHKCHHUSIX U OTKPBITUSIX MHUPOBOH WU
OTEUYECTBEHHOU XUMUH, 3aHHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIUTAHUA:

IIPEACTABIEHUS O COLUAIBHBIX HOPMax U MPAaBUJIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOW, y4eOHO-HCCIENOBATENHCKOM,
TBOPYECKOW M APYTUX BUAAX NEATENHHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOH MesSTeNbHOCTH
MpU BBITOJIHEHUH Yy4YeOHBIX, IMO3HABATENbHBIX 3a]a4, BBIOJHEHHH XHMHUYECKHX OKCIIEPHIMEHTOB,
CO3/IaHUU Y4EeOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHHMAHHUIO M B3aMMOIIOMOIIM B IPOLECCE 3TOU
y4eOHOW JesATeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE IMOBEIECHHUE U TOCTYNKH CBOUX TOBapHILNEH C
MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pEeaklMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U COCTABJISIIOLIME OCHOBY JUIsl IOHUMAHUS CYIIHOCTH Hay4HOU
KapTHHBI MHpA, TPEACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS MPUPOIBI, B3aWMOCBSI3IX
4eJI0BEKa ¢ MPUPOJHOU CPENOM, O POJIU XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MOo3HaBaTeIbHbIE MOTHBEI, HAIIPaBJIIEHHBIE HA TIOJYYeHIE HOBBIX 3HAHUI 110 XUMHH, HEOOXOANMEIE
Ui OOBSICHEHWS HAOMIOJAaeMBIX TMIPOIECCOB W SIBJICHWH, IO3HABATEIHHOW, WHOOPMAITMOHHOW W
YUTATEeIbCKOH KYJIBTYpBl, B TOM YHCIE HABBIKOB CAMOCTOATENLHOW pabOTHI ¢ YYeOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPaTYPOH, JOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMU HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOY4YeHWI0 W TIO3HAHMIO, IIFOOO3HATEIHHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa3oBaHUIO, TPOEKTHOH W HWCCIEAOBATEILCKOW NEATeTFHOCTH, K OCO3HAHHOMY BEIOODPY
HalpaBJICHHOCTU ¥ YPOBHS 00YYEHHUS B JaJIbHEHIIIEM;

4) popMHPOBAHUS KYJIHTYPHI 310POBbSI:

OCO3HaHHUE LIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOILIECHHUS K CBOEMY 3JI0POBBIO, YCTAaHOBKHM Ha
30POBBI 00pa3 KHU3HU, OCO3HAHME IOCICICTBHH M HEMPUSATHE BPEAHBIX IMPHUBBIUEK (YMOTpPeOICHUS
AJIKOTOJI5, HAPKOTHUKOB, KypeHHUs1), HEOOXOAMMOCTH COOJIIOZICHUS MPaBUiI O€30MIaCHOCTH NPH 00paIleHUuH
C XUMUYECKHMH BEIIECTBAMH B OBITY M pEaIbHOW KU3HU;

5) TpyoBoro BocnuTaHus:

MHTEpEC K MPAaKTUIECKOMY M3Y4eHHUIO Mpodeccuii U TpyJa pa3InuHoro poja, yBaXeHUE K TPYIY U
pe3yibTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCJE HAa OCHOBE NPUMEHEHMS NMPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIM BHIOOp HWHIWBUAYAJIbHON TPAaeKTOPHH TPOJOIDKCHHS OOpa3oBaHUS C YUYETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHemHol mnpoeCcCHOHANBHON [EesATeNbHOCTH ¥ Pa3BUTHS HEOOXOAWMBIX YMEHWH, TOTOBHOCTh
aJanTUPOBATHCS B MPOQECCHOHATFHON Cperie;

6) 9K0JIOrHYeCKOro BOCIIUTAHHUS

9KOJIOTHYECKH IIeJieco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY XU3HHM Ha 3eMie, OCHOBE
e€ CyIecTBOBaHWs, NMOHMMAaHWE IIEHHOCTH 3/JI0POBOTO M 0€30macHOro o0pas3a KM3HH, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (H3MYECKOMY U IICHXUYECKOMY 370POBBIO, OCO3HAaHHWE IIEHHOCTH
cOOJIIOZICHUsT TpaBUil O€30MacHOrO IMOBEJECHMS NMpH paboTe C BELIEeCTBAMH, a TaKKe B CUTyalHAX,
YIPOKAIOIIMX 3J0POBBIO U KU3HHU JIOJCH;



CIOCOOHOCTH TNPHMEHSTh 3HAHUA, MOJy4aeMble IPHU HM3YYEHUM XHUMHUM, IUI1 pEIleHHs 3a/4ad,
CBSI3aHHBIX C OKpYXKarolleil NPUPOAHON CpEeAoW, JUIs IMOBBIIICHUS YPOBHS 3KOJIOTMYECKOW KyJbTYPBHI,
OCO3HAaHHUS TJI00AJBHOTO XapakTepa SKOJOTHUECKMX NpoOIeM M MyTeHd HX peleHHs NOCPeICTBOM
METOJIOB XWMHH, 3KOJOTMYECKOTO MBIIIICHNA, YMEHHS PYKOBOACTBOBAaThCS MM B II03HABATENBHOM,
KOMMYHUKATHBHON U COLIMAJIBHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATDI

B cocraBe MerampeOMETHBIX PE3YJNBTaTOB BBIACIAIOT 3HAUYUMble Uil (OPMUPOBAHMSA
MHUPOBO33pEHHUs OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, IPUHLUI, THUIOTE3a, (aKT, CUCTEMa, MPOoLecc,
SKCIIEPUMEHT W JpPYyroe.), KOTOpPBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax u
MO3BOJIAIOT HA OCHOBE 3HAHWW M3 3TUX NpeAMETOB (GOpMUPOBATH MPEICTaBICHUE O LENOCTHON HayYHOM
KapTUHE MHpa, U YyHHMBEpcalbHble YydeOHble HEeWCTBHs (IO3HABaTENbHbBIE, KOMMYHHKATUBHBIE,
pETyIATUBHBEIE), KOTOphle oOOecrmeynBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIEHOMY
TUITAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOH e TEIbHOCTH.

Ilo3HaBaTe/bLHBIC YHMBepPCAJbHbIE yYeOHbIe AelicTBUA

ba3zoBble JIorHyecKne JeicTBU:

YMEHHSI HUCIOJB30BaTh NMPUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHWHM 3HAHUM: pacKpbIBaTh
CMBIC]T XUMHUYECKUX HOHATHH (BBIOENSATh MX XapakTepHbIE NMPU3HAKH, YCTaHABIMBATh B3aWMOCBS3b C
JPYTUMH HOHSTHUAMH), HCIIOJIb30BAaTh IOHATHUS U1 OOBSCHEHUS OTHENBHBIX (DAaKTOB M SBICHMH,
BBIOMpAaTh OCHOBAaHUS M KPUTEPHUHU I KIACCH(PHUKAIMA XMMHYECKUX BEUIECTB M XUMHUYECKUX PEaKIHii,
yCTaHABIUBAaTh NPUYUHHO-CIEICTBEHHBIC CBSI3M MEXIY OOBEKTAMH H3YYEHUS, CTPOUTH JIOTUYECKHUE
paccykaeHus (MHIYKTHBHBIE, NEyKTUBHBIE, 10 aHAJIOTUH), 1EJIaTh BEIBOABI U 3aKIIOUCHMS;

YMEHHE TPUMEHSTh B TMPOIECCe TIO3HAHUS TMOHATHSA (NPEIMETHBIE W MeTamlpeAMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, HCIIOb3yEMbIE B XUMHH, IPEOOPA30BBIBATh HIHPOKO MPUMEHSIEMbIE
B XUMHH MOJENbHbIE MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI 3JIEMEHTa), XUMHUUecKas GpopMyita U
YpaBHEHHE XUMHUYECKOH PEAaKUUH — IPU PELICHUH Y4eOHO-IIO3HABATENBHBIX 3a/1ad, C YYETOM OSTHX
MOJIENbHBIX TPEACTaBICHUN BBIABIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKH H3y4aeMbIX
00BEKTOB — XHMHYECKHX BEIIECTB W XUMHUYECKHX PEaKUWH, BBIBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHBOPEYUS B H3yYaeMbIX MIPOLECCAX U ABICHHSIX.

Ba3oBble uccienoBaTe/IbCKue AeHCTBUSA

YMEHHE HCIOIb30BaTh MOCTABIEHHbIE BOIPOCH! B KaueCTBE MHCTPYMEHTa IMO3HAHMS, a TaKkKe B
Ka4ecTBE OCHOBBI Al (OPMUpPOBAHMSA THUIOTE3bl IO IPOBEPKE IPABHIBHOCTU BBICKA3BIBAEMBIX
CYXJICHU;

NpuoOpeTeHrne OIbITa 10 IUIAHUPOBAaHWIO, OpPraHM3ald W MPOBEICHHI0 YYCHHUECKHX
9KCIIEPHUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpPOIecca, CaMOCTOSTEIbHO NPOTHO3UPOBATH €ro0
pesyibTaTr, (opMyiIMpoBaThb O0OOOIIEHMS W BBIBOABI IO peE3ydbTaTaM IMPOBEAEHHOIO OIIBITA,
WCCIIEZIOBAHMS, COCTABIIATH OTUYET O MPOJIEIaHHON padoTe.

Pabora ¢ nundopmanmeii:

yYMEHHUE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO Pa3IMIHbIX BUAOB U GOpM
MIPEJICTABIICHUS, TTOMyYaeMYI0 M3 Pa3HBIX UCTOYHHWKOB (HAyYHO-TIOMYJISIpHAS JINTEPAaTypa XUMHYECKOTO
coJiepKaHusl, clipaBOYHbIE TTOCOOUs, pecypchl MIHTepHeTa), KpUTHUECKH OLIEHWBATh MPOTHBOPEUNBYIO U
HEIOCTOBEPHYIO HH(OpMAIIHUIO;

YMEHHE TPHUMEHSATh Pa3IMYHbIE METOABI W 3alpochl NMPH IMOWCKE W O0TOOpe WHOpMAINH U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX JJISI BBHIMOJNHEHHUS YYEOHBIX W IO3HABATENBHBIX 3a/1a4
ONpEneNEHHOTO THIA, NPUOOpETeHHWEe OmblTa B OOJIACTH  HCIOJBb30BAaHUS  MH(YOPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAaJECHUE KyJIbTYpOH aKTHBHOTO HCIIONB30BAHUS Pa3IHYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATENBHO BHIOMPATh ONTUMAIBHYIO (hopMy TpeicTaBlIeHUs WH(GOPMAIUN U
WIIIOCTPUPOBATh pElIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, APYTHMH QopMamu
rpadUKe 1 X KOMOWHAIISIMI,

YMEHHE WCIOJh30BaTh W AaHAIM3WPOBAaTH B TIpolecce Y4eOHOM W  HCCIeAOBaTEIbCKOM
JEeSITEIbHOCTH MH(POPMALIMIO O BIUSHHUU TPOMBIIUICHHOCTH, CEJILCKOTO XO3SHCTBa M TPaHCIOpTa Ha
COCTOSTHUE OKPYXaIOLIel NPUPOJHOMN CpenBbl.

KoMMyHMKaTHBHBIC yHHBepCcaJIbHBIE y4eOHbIe JeliCTBHSA:

yMEHHsI 3a/1aBaTh BONPOCHI (B XOje auanora u (WiM) AUCKYCCHUH) IO CYIIECTBY 00CYy)XIaeMoi
TeMBI, HOPMYIMPOBATH CBOM MPEAJIOKECHUS OTHOCUTENBHO BHINIOJTHEHHS IPEATIOKESHHON 3a/1a4H;



YMEHHSI TPEJCTaBIATh MONyUeHHBIE Pe3yJbTaThl MMO3HABATEIHHON MEeSTENFHOCTH B YCTHBIX W
MUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALUI0 Pe3yNbTATOB BBHIMOJHEHHS XMMHUYECKOTO JKCIIEPHMEHTA
(mabopaTopHOro oOMBITA, J1a0OPAaTOPHOH pabOTHl TO HWCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4E€OHOTO
MIPOEKTA);

YMEHHUSl Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABaTENbHON W
UCCIIEIOBATEILCKOW AEATENILHOCTH MPHU PELIEHUH BO3ZHHKAIOIIMX Npo0ieM Ha OCHOBE yuyéTa OO0IIMX
WHTEPECOB M COIJIACOBaHMS TO3WIUK (0OCYKIeHHsS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMEDY,
KOOpAWMHAIINS COBMECTHBIX JIEHCTBHIA, ONpENeIeHHe KPUTEPHEB IO OIEHKE KadecTBa BBHITIOIHEHHOM
paboTH! U ApyTHe).

PeryasiTuBHble yHHBepcaJbHbIe YUeOHbIE AeiicTBHUA:

YMEHHE CaMOCTOSITENIFHO OMNpPENeNsATh I[eNH JesATebHOCTH, IUTAHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIUPOBATh W TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATENLHOCTh, BHIOMpATh Hambolee
3¢ eKkTUBHBIE CIIOCOOBI pEelIeHUs] YYSOHBIX M MO3HABATEIBHBIX 33Jla4, CAMOCTOSATEIIBHO COCTABIISATh U
KOPPEKTUPOBATh MPEIOKESHHBIA aIrOpUTM ACHCTBUN MPH BBHITOTHEHUH 33/laHUi C YYETOM MOIydeHUS
HOBBIX 3HaHUM 00 W3yYaeMbIX OOBEKTaX — BENIECTBAX M PEaKIUsX, OIECHHBATH COOTBETCTBHE
MOJYYEHHOTO pe3ysbTara 3asBICHHOW LENW, YMEHHE HCIOJb30BaTh W aHAJM3HPOBAaTh KOHTEKCTEHI,
npejyiaracMple B YCIIOBUH 3a/IaHU.

MNPEJMETHBIE PE3YJIbTATDI

B cocraBe npeaMeTHBIX pe3yNbTaTOB [0 OCBOSHHIO 0053aTENBHOTO COJIEpKaHMs, YCTAHOBICHHOTO
JAHHOH (penepalbHON pabouell MporpaMMoii, BBIIEISIOT: OCBOSHHBIE 00YYArOIIMMUCS HAyYHBIC 3HAHUS,
YMEHHSI U CIIOCOOBI ISHCTBUH, crierupuieckne Ui MpeIMeTHON 001acTi « XUMUS», BUIBI NS TeIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS, €ro WHTEPIpETaliu, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PAa3IHUYHBIX
Y4E€OHBIX M HOBBIX CUTYAIIUSAX.

K xonmy oOydenus B 8 kjacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTH Y 00YJAIOIIMXCS YMEHUI:

®  pacKphIBATh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKUIl 3JIEeMEHT,
MIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, CMeCh (OJJHOPOJHAs U HEOJAHOPOAHAsS), BaJEHTHOCTb,
OTHOCHUTEIIbHAsI aTOMHAs W MOJIGKYJISIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAS
Macca, MaccoBas OISl XMMHYECKOTO JJIEMEHTa B COEAMHEHWH, MOJSPHBIH O0BEM, OKCHI,
KHCJIOTa, OCHOBaHWE, COJIb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKWCIIEHUS, XUMHUYecKas
peakuusi, Kiaccu(pUKalMs peakluid: peaklMyd COCTUHEHUS, PEaKlUH pPasJoKeHUs, PeaKiuu
3aMEIeHNs, peakmuu OOMeHa, DK30- W DSHIOTCPMHUYCCKHE PEaKIHMH, TEIIOBOH 3ddekT
peaxkuu, SAapo aTtoma, SJIEKTPOHHBIM CJIOW aToMa, aroMHas OpOWTallb, paguyc aToma,
XMMHUYECKasi CBSI3b, MOJISIPHAS M HETOJISIpHAsl KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, HOH, KaTHOH,
AQHHOH, PaCTBOP, MaccoBas A0JIS BElleCTBa (MIPOLEHTHAsI KOHIIEHTPALKsI) B paCTBOPE;

® WLITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHSATHH W MPUMEHSATH 3TU TOHSATHUS
MIPH OTIMCAaHWH BEIECTB U UX MPEBPAICHHI;

® HCIOJB30BaTh XMUMHUYECKYI0 CHMBOJHKY JJISI COCTaBieHHs] (OpMYJ BEIIECTB M ypaBHEHUIt
XUMHUYECKUX PEaKLIU;

e  OnpeaessiTh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCJUHEHUSIX, CTEIIEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COCIMHEHUSX, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY KIaccy
coemquHeHH TI0 (opMyliaM, BHJ XHMHYECKOW CBSI3W (KOBaJ€HTHas W WOHHas) B
HEOPTraHMYECKUX COCMHCHMUSIX;

e packpeiBaTh cMmbici llepuoanueckoro 3akona JI. WM. MenneneeBa: Je€MOHCTPUPOBATH
MOHUMAaHHE TIEPHOANIECKOM 3aBUCHMOCTH CBOMCTB XMMHUYECKUX DJIIEMEHTOB OT UX MOJIOKCHUS
B lleproamueckoii cucteme, 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO yUeHHs, 3aKOHa ABOTaIpo;

® ONNCHIBATH W XapakTepH30BaTh TaONM4HYyO (Gopmy [lepuoauueckoil CUCTEMBbI XUMHUYECKUX
3JIEMEHTOB: Pa3U4aTh MOHATHS «TJIaBHAs MoArpynmna (A-Tpynma)» U «1oOodHas MOArpyImna
(b-rpynma)», mManbie u OoJyibIIME MEPHOABI, COOTHOCUTh 0003HAUEHHS, KOTOPHIE MMEIOTCS B
tabmmne «llepronnyeckas cucrema xummdeckux odnemeHToB JI. WM. MenngeneeBa» c
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsil
a1pa, oblIee YnCIIO ANEKTPOHOB U Paclpeie]ieHUE UX 10 AIEKTPOHHBIM CIIOSIM);

e IacCHQUIMPOBATH XUMHUYECKHE 3JIEMEHTHI, HEOPTAaHMUYECKHE BEIIECTBA, XUMHUYECKHE PEAKIINH
(110 9MCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIMHU BEIIECTB, IT0 TEIUIOBOMY dPPEKTY);



XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOWCTBA BEIECTB Pa3IMYHBIX KJIACCOB,
MONTBEpXKAasl ONHCAaHWE TpPUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHWH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKLIU;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MO’KHOCTH MPOTEKAHNSI XUMHUECKUX MPEBPAILECHHI B Pa3IMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCHTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYEO MAaccChl BEIECTB, MACCOBYIO JIOJIFO
XUMHYECKOTO 3JieMeHTa 1Mo (opMyJie COSAMHEHHS, MAacCOBYIO JIOJIO BEIIECTBa B PacTBOpE,
MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEaKIIiH;

NPUMEHATh OCHOBHBIC OIEpallMd MBICIUTENFHON JICATEIbHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, O0000IIEHUE, CHUCTEeMATHU3alU0, KiIacCH(HUKAIMI0, BBISIBICHUE MPUYHMHHO-
-CIEJICTBEHHBIX CBSI3€ — JUIA W3YYEHHUS CBOWCTB BEIIECTB W XHMHUYECKUX PEaKIIHA,
€CTeCTBEHHO-HAyYHbIE METOJABl IO3HAaHWS — HAONIOJeHne, W3MEpeHHe, MOIeINPOBaHHE,
9KCIEPUMEHT (peaqbHbIH U MBICIIEHHBIN);

CJIeIOBATh MIPAaBUIIaM TOJIB30BAaHHUS XUMHUYECKOH MOCYI0H U J1aOOpaTOPHBIM 000pYIOBaHHEM, a
TakKe TMpaBUJIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSAMH IO
BEITIOJTHEHUIO  JTA0OPAaTOPHBIX ~XMMHYECKHX OIBITOB IO TIONYyYEeHHI0O H  COOMPAHUIO
ra3zoo0pa3HbIX BeMIeCTB (BOAOpPOAAa UM KHCJIOPOJA), IPUTOTOBJICHHIO PACTBOPOB C
ONpEeAENIEHHON MAaccOBOM J0JIeM pPacTBOPEHHOTO BEUIECTBA, IUIAHUPOBaTh M MPOBOAUTH
XUMHYECKHE JKCIIEPHMEHTHI TI0 PaCIO3HABAHMIO PACTBOPOB MIENOYE W KUCIOT C MOMOIIBIO
WHAUKATOPOB (J1TakMyc, (heHoNm(pTaIenH, METHIOPAHXK U APYTHE).

K xoHiy oOy4eHust B 9 kjacce npeAMETHBIC Pe3yNbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y 00YHAIOLINXCSl YMEHUI:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUI: XUMUYECKUH 3JIE€MEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHUOH, IPOCTOE€  BELIECTBO, CIOXHOE€  BEUIECTBO, BAJCHTHOCTD,
AIEKTPOOTPUIIATETFHOCTD, CTENICHh OKHCICHUS, XUMHUYECKAs PEaKIHs, XUMHUIECKas CBS3b,
TEIUIOBOM 3D (PEeKT peakiuu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, NIEKTPOIHUTHI, HEAIEKTPOIUTEHI,
QNEKTPOIUTHYECKAST JMCCOIHMANNS, PEeaKIWd HOHHOTO OOMEHa, KaTaliu3aTrop, XHUMHYECKOe
paBHOBecre, oOpaTHMble M HEOOpaTUMBIE pPEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBHUTEIHHBIE
peakluu, OKHUCIUTEIh, BOCCTAHOBHUTENb, OKHCIEHHWE M BOCCTAaHOBIEHHUE, aJUIOTPOIIHS,
aM(OTepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, HMOHHAS, METAJUTMYECKAs ), KPUCTAITHYECKas
pemérka, KOppo3Ws METajuIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOH peakiuH, MpeaeiIbHO
nomyctumas konnentparus [1IK BemiecTa;

WUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKUX MOHITHH U MPUMEHSTH 3TU MOHITHS
MIPH OINKMCAHUU BEUIECTB U UX MPEBPALLICHUNL;

WCIIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJieHUs (POpPMYJI BEIIECTB U YpPaBHCHHI
XUMHUYECKUX PEaKILIH;

ONpENEsITh BAJIEHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX BJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONMPEAEIEHHOMY KIIACCy COCTUHEHHU IO
dbopMynam, BHJ XUMHYECKOW CBsI3W (KOBaJCHTHAs, WOHHAs, METajlIM4ecKas) B
HEOPraHWYECKNX COEJAMHEHUSX, 3apsjl MOHA 10 XUMHYECKO (opmyie, xapakrep cpelnbl B
BOJAHBIX pPACTBOpaX HEOPTAaHWYECKUX COCIUHEHWUH, THI KPUCTALINICCKON PpErmETKH
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica Ilepmoaunueckoro 3akona [[. M. MeHneneeBa U JEMOHCTPUPOBATH €T0
MMOHMMAaHUE: ONMHUCHIBATh M XapaKTepu3oBaTh TabimuHyro ¢opmy [lepromndeckoil CHCTEMBI
XUMUYECKUX DJIEMEHTOB: Pa3IMuaTh MOHATUS «TJaBHas moAarpynmna (A-rpynma)» u «mo0odHas
noarpynna (b-rpynma)», mansie U OosbIIME TEPUOBI, COOTHOCHTH 0003HAYECHHUs, KOTOpHIE
UMEIOTCS B TMEPHOIMYECKON TaOIUIEe, C YUCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHYECKUX AJIIEMEHTOB (COCTaB U 3apsijl Aapa, o0IIee YMCIIO SJIEKTPOHOB U pacIipeleieHne UX
M0 DJEKTPOHHBIM CIIOSIM), OOBSCHITH OOIIHME 3aKOHOMEPHOCTH B W3MEHECHHWU CBOMCTB
JJIEMEHTOB M UX COCAMHCHHWH B MpEJEax MaJbIX MEPUOJOB M INIABHBIX MOATPYHN C YIETOM
CTPOCHHUS UX aTOMOB;

KIJIACCH(HUIIMPOBATH XUMUYECKHIE IIEMEHTHI, HEOPTaHUYECKHE BEIIeCTBa, XUMUIECKHE PEAKIIHU
(mo 4Yuciy W COCTaBy YYAacTBYIOIMIMX B PEAKIMH BEIIECTB, MO TEIUIOBOoMYy 3(ddexTy, mo
M3MEHEHHIO CTETIeHEeH OKHUCICHNS XUMUYECKUX DJIEMEHTOB);



XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME M CHEUU(UUYECKHE XMUMHUECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEILIECTB, IIOATBEPXAAs OIMCAHWE INPUMEPAMU MOJEKYIAPHBIX M HOHHBIX
YpaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINN;

COCTaBJIATh YPaBHEHUS JEKTPOIUTHYECKON AUCCOIMALNN KUCTIOT, IIeJIoueil M cojeil, monHble
W COKpaméHHbIE ypaBHEHUS pEakUMd HMOHHOTO OOMEHa, YypaBHEHHUS  pEeaKIHi,
MOJTBEPXKIAIONINX CYIIECTBOBAaHHE I'€HETHYECKOH CBA3M MEXIYy BEILECTBAMHU Pa3IMYHbBIX
KJIacCOB;

pacKpeIBaTh  CYIIHOCTH  OKHCIIMTEIbHO-BOCCTAHOBHUTENBHBIX  pPEAKUUH  [TOCPEACTBOM
COCTaBJIEHMS AIEKTPOHHOTO OanaHca 3THX peakiuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKaHUsI XUMUIECKUX MPEBPALICHUH B Pa3INUHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCHTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOr0 3JeMeHTa Mo (opMyiie COeTMHEHUs,, MACCOBYIO IIOJII0 BEILECTBA B PAaCTBOPE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOU PEaKIINy;

coOJII0IaTh MPaBUIIa MOJIB30BAHUS XUMUYECKOW MOCYA0H 1 TabOpaTOpPHBIM 000pyIOBaHUEM, a
TaKKe MpaBujia 0OpallleHNs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMAMH IO BBIIIOJTHEHHIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO IOIYYEHHIO U COOMPAHMIO I'a3000pa3HBIX BEILIECTB
(aMMHaka u yIJIEeKHCIIOTO Ta3a);

MPOBOJNUTH PEAKINH, TOATBEPXKIAIONINE KAadeCTBEHHBIH COCTAaB pa3JMYHBIX BEIIECTB:
pacIio3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpoMuUA-, HOAWA-, KapOoHat-, dochaT-, CHIMKAT-,
Ccynb(ar-, THUAPOKCHA-WOHBI, KATHOHbl aMMOHMA M HOHBl M3YYEHHBIX METAJJIOB,
MPHUCYTCTBYIOIIVE B BOJAHBIX PACTBOPAX HEOPTAHWYECKUX BEIIECTB;

MPUMEHSATh, OCHOBHBIE OI€pallid MBICIUTENbHON AESITEIbHOCTH — aHaJIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3AINIO, BBISBIICHUE IPHYNHHO-CIIECACTBEHHBIX CBSI3EH — IS
W3y4YEHHS CBOHCTB BEIIECTB U XUMHUUECKUX PEaKIHii, €CTECTBEHHO-HAYYHbIE METObI TIO3HAHUS
— HaOJIIOICHHE, U3MEpPEHNEe, MOICTTUPOBAHNE, YKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo 4acoB
Ne HaumenoBanue pa3iesioB u
KonTtpoibHbie
n/n TeM MPOrpaMMbl Bceero
padoThI

Pasznen 1. HepBOHa‘laJIBHLIe XUMHNYECCKHUEC NMOHATHUSA

Xumusg — BaxkHas 001acTh
€CTECTBO3HAHUS U

11 5 0

HpaKTI/IIICCKOﬁ JACATCIIbHOCTH

YeJI0BEKa
BeniecTBa u xummuueckue
1.2 15 1
peaxiuu
Hroro no pazneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe M HEOPraHMYECKUX BELeCTB

Bo3znyx. Kucnopon. [Toustue

2.1 6
00 okcugax

59 Bonopon.Ilonstue o kucimorax 8 0
U COJISIX

23 Boga. PactBopsl. [Tonsitue 06 5 1

OCHOBAHHUAX

OCHOBHBIE KJIACChI
2.4 . 11 1
HEOPraHWMYECKUX COCIMHEHUIA

Htoro no pazneny 30

IIpakTH4eckue
padoThbI

JyekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837c¢

bu6mmoreka [{OK
https://m.edsoo0.ru/7f41837¢

bu6mmoreka [{OK
https://m.edsoo0.ru/7f41837c
bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

Pasnen 3. Ilepunoanueckuii 3axon n [lepuoguveckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE P€aKIuu


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

[lepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 XUMHYEeCKHX deMeHToB Jl. U.
Mennene-eBa. CTpoeHue
aToma

XUMHYECKA CBA3b.
3.2 OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

15

68

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
bu6mmorexa [{OK
https://m.edsoo0.ru/7f41837c



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

9 KJIACC

Ne i/

Pazpea 1.

1.1

1.2

1.3

HanmeHnoBaHue pa3jieiioB U TeM
MPOrpamMMbl

BeurecTBO M XMMHYECKHE PeaKINH
[ToBTOpEeHME 1 yIiTyOJICHHE 3HAHUT
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
peakuui

DNEeKTPOIUTHYECKAs] TUCCOLIUALIHU.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Utoro no pazneny

Pazpea 2.

2.1

2.2

2.3

2.4

HemMetanabl 1 ux coeAMHCHUA

OO0mas XxapakTepUCTHKA XUMHYECKUX
anemeHToB VIIA-rpymmesl. ["agorenst
OO0m1as XxapakKTepuCTUKa XUMHUUECKUX
anemeHToB VIA-rpynmsl. Cepa u eé€
COEIMHEHUS

OO611as XapakTepUCTHKA XUMHUYECKUX

snemMeHToB VA-rpynmsl. A30T, pochop 1 ux

COCAUHCHU A

OO611as XapakTepUCTHKA XUMHUYECKUX
aneMeHToB |VA-rpynmnsl. Yriepon u
KPEMHUI U UX COCTUHECHUS

Uroro no pazgeny

KoanuyecTBO 4acos

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoTsbI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{OK
https://m.edso0.ru/7f41a636
but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

bubmorexa [JOK
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

Pa3zgen 3. MeTa/sibl M UX COeTUHEHU ST

3.1 OOwIre CBOMCTBA METAILIIOB

3.2 Baxuerinme MeTayuibl U UX COCITUHEHUI

Uroro no pazgeny

Paznen 4. Xumus 1 oKpyskamomas cpeaa

41 BemectBa u Matepuainsl B )KM3HU Y€JIOBEKA
Uroro no pazgeny
PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
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 IINTAHUPOBAHHUE

8 KVIACC
Ne
Tema ypoka
n/n
1 [Ipeamer xumun. Posp XumMuu B KU3HU
yenoBeka. Tena u BemiecTBa
2 [TonaTne 0 MeToaX MO3HAHUS B XUMUHU
IIpaktuyeckas padora Ne 1 «IIpaBuia paboTsl
3 B J1a0opaTopuu U NpuéMbl 00palleHus ¢
1a00paTOpHBIM 000PYTOBAaHUEM
4 Yucteie BemecTBa  cMecu. CriocoObl
paszaeneHus cMecen
[IpakTuueckas pabora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYUCTKH MMOBapeHHON
COJIN)»
6 ATOMBI U MOJIEKYJIBI
7 XUMHUYECKHUE IJIEMEHTHI. 3HAKU (CUMBOJIbI)
XMUMHUYECKHX 3JIEMEHTOB
8 [IpocTeie U croxHBIE BElIeCTBa
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB

Koan4yecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThl

DJIeKTpOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8
bu6mmorexa [{OK
https://m.edsoo.ru/ff0d2a6c¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae



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

11

12

13

14

15

16

17

18

19

20

21

22

XUMHNYCCKUX OJICMCHTOB

OTHOCcuTeNNbLHAs aTOMHAas Macca.
OTHOCHUTENIbHAS MOJICKYJIsIpHAasdA Macca

MaccoBas 1011 XUMHYECKOTO 3JICMEHTa B
COCTUHEHUN

KomuuecTtBo BelecTBa. Moib. MOJ'I}IpHa}I
Macca

dusnyeckre ¥ XUMUIECKHE SIBICHMA.
Xumudaeckas peaKnus

IIpu3Haky U yci0BUs IPOTEKAHUS
XUMHUYECKHUX PEAKIUN

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XUMHUECKUE YPaBHEHUS

Brerancaenus KOJIN4YCCTBA, MaCChl BEIICCTBA I10
YPaBHCHUAM XUMHUUCCKUX peaKI_II/Iﬁ

Krnaccudukanus XuMHYECKUX peaKIni
(coenuHeHwUsI, pa3IoKeHHS, 3aMEIIEHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneuct. O0o0eHne u
cUCTeMaTu3alusd 3HaHUKI

Kontponsnas padora Nel no teme «Bemectsa
U XUMHYECKUE PEAKIIM»

Bo3nyx — cMech razos. CocTaB Bo3ayxa.
Kucnopon — sneMeHT U mpocToe BEIIEeCTBO.
O30H

du3nuecKkue 1 XUMHUYECKHE CBOMCTBA
KHUCJIOpo/ia (peaKIuy OKUCIICHUS, TOPEHUE).

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323c
Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa
Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

23

24

25

26

27

28

29

30

31

32

33

TTonsaTue 00 okcumax

CriocoOslI MoTy4eHHs KHCIOpo/ia B
1a00paToOpUX U MPOMBILIUIEHHOCTH.
[Ipumenenue kucnopoaa

TennoBoii 3 PexT XUMUIECKON peaKInu,
TIOHSTHE O TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- ¥ SHJO0TEPMHUUECKHUX PEAKIIHIX
TorumBo (HedTh, yroib 1 METaH).
3arps3HeHue BO3TyXa, CIIOCOOBI €T0
MPEAOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonmyuenue u coOupanue Kuciaopoaa,
HU3y4YEHUE Er0 CBOMCTB)

Bonopon — »35eMeHT U MpocToe BEIIECTBO.
Haxoxnenue B mpupoe

duznueckue 1 XUMHUYECKHE CBOMCTBA
Bosopoaa. [Ilpumenenne Bogopoaa

TloHsaTHE O KHCIIOTAX U COIIX

CrocoObI ToNTy4eH st BOJOpo/a B
nabopaTopuu

[IpakTrueckas padota Ne 4 o Teme
«Ilonyuyenue u cobupanue BOAOPO/a,
W3Yy4YECHHE €ro CBOMCTBY

MounsipHbiii 00BEM ra3oB. 3aKoH ABOTaipo

Breraucnenus 06’béMa, KOJINYCCTBA BCIICCTBA
ra3a 1o €ro Uu3BCCTHOMY KOJIMUCCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae?

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

34

35

36

37

38

39

40

41

42

43

44

45

BEIIECTBA WIH 00BEMY

Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
peakury Ha OCHOBE 3aKOHAa 0ObEMHBIX
OTHOLLIEHUH Ta30B

dusznyeckre 1 XUMUYECKHE CBOMCTBA BOJbI

CocraB ocHoBanuii. [loHsTHE 00 MHIUKATOpaX

Boz[a KaK paCTBOPUTEIIb. HaCBIH_IeHHI)Ie u
HCHACBIIICHHBIC pACTBOPLI. MaccoBas moJs
BCIICCTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o Teme

«IIpuroroBiieHne pacTBOPOB C ONpeneaEHHON

MacCOBOH JI0JIel PaCTBOPEHHOTO BEIIIECTBA
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopon. Boga»

Oxcupsl: cocTaB, KacCupUKaIus,
HOMEHKJIaTypa

[TonyueHne u XMMHUYECKHE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHHUS: COCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUNI

Kucnotsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[Tony4yeHue 1 XuMHUYECKHUE CBOMCTBA KUCIOT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [{OK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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47

48

49

50

51

52

53

54

55

56

Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJTyYCHHSI, XUMUYECKHUE CBOUCTBA

[IpakTuyeckas pabora Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUIECKIX
COCTUHEHUN

I'enernueckas CBsA3b MEXKY KiIacCaMu
HEOPraHWYECKUX COCIMHEHUN

O0001IeHrE U cCUCTEMATU3ALUS 3HAHUM

Kontponbras padota Ne3 o teme "OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COETUHECHUIT"

[TepBbIe MOMBITKY KIACCUPUKAITUU
XUMHYECKHX 371eMEHTOB. [loHsATHE O rpynmax
CXOIHBIX DIIEMEHTOB

[Tepuonnueckuii 3akoH u I[lepuonnueckas
CHCTeMa XUMHYeCKuX 3aemMeHToB /. H.
MenpeneeBa

[Tepuopl, Tpynbl, MOATPYIIIILI

Ctpoenne atomoB. CocTaB aTOMHBIX SIIED.
N3otomnbl

CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepnoguueckoii cucremst /1. U.
Menneneena

XapaKkTepucTuKa XUMHYECKOT0 3JIEMEHTA 110
ero nosioxkeHuto B [lepuonuueckont cucreme

https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edso0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

Bbu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ffa

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmorexa [{OK
https://m.edso0.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00adabbc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824



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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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60
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62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

J1. 1. MenneneeBa

3unauenue [lepuonnyeckoro 3akoHa Jiist
pa3BUTHS HAyKH U TipakTuku. /. 1.
MeneneeB — y4€HbIN, IEAAror U rpakJlaHuH

DNeKTPOOTPULATEIbHOCTh AaTOMOB
XUMUYECKHUX DJIEMEHTOB

HNonnag xumudeckas cBA3b

KoBanenTHas IoJisipHasd XUMHUYCCKas CBA3b

KoBanenTHas HCTIOJIAPpHAasA XUMHNYECKasd CBA3b

CreneHp OKUCIECHUS

OKXHUCITUTEITFHO-BOCCTAHOBUTEIILHEIC pe€aKnun

OKUCIIUTENN Y BOCCTAHOBUTEIU

Konrtponsnas padora Ne4 o reme «CtpoeHue
atoma. XMMHUYECKasl CBSI3b»

PezepBHblit ypok. O0001IeHNE U
CUCTeMaTH3all¥sl 3HAaHHUH

PeseprubIil ypok. O6001IeHIE 1
cUCTEMaTH3alus 3HaHUH

PesepBHelil ypok. O6001IeHHE U
CUCTEMaTH3alus 3HAaHUU

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
Bbu6mmoreka [JOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
https://m.edsoo0.ru/00adb076
bu6mmorekxa [JOK
https://m.edsoo.ru/00adb076
bubmuoreka [JOK
https://m.edsoo.ru/00adb486
bubmuoreka [JOK
https://m.edsoo.ru/00adb33c
bu6mmoreka [{OK
https://m.edsoo.ru/00ad9ch2
bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[Tepuoanueckuii 3akoH. [lepuoanueckas
cucTeMa XUuMHYecKux saeMmeHToB /I, WM.
Meunpeneena

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
MIEPHOIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPTaHMYECKUX BEIICCTB

Buabsl XuMU4eCckoi CBSI3M M TUITBI
KPUCTAITUMYECKHUX PEIIETOK
Kontponbnas padora Nel mo teme
«IToBTOpenue u yriayOaeHue 3HaHUI
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

Knaccugukarus XuMHUeCKuX peakiuii mo

Pa3JIMYHBIM IIPU3HAKaAM

IToHsiTHE O CKOPOCTH XMMHYECKOM pPEaKIUH.

[ToHATHE O TOMOTEHHBIX U T€TEPOTr€HHBIX
peaKuusx

IToHnsiTHE O XUMHYECKOM paBHOBCCHUU.
cDEIKTOpI:I, BJIMAIOIINUEC HAa CKOPOCTH
XUMHUYECKOMU pCaKkuuu U MOJI0KCHUC
XUMHUYCCKOT'O paBHOBECUA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [IOK
https://m.edsoo.ru/00adb6b6

bu6mmorexa [IOK
https://m.edso0.ru/00adb7e2

bu6nmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edso0.ru/00adbch0

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmmoreka [JOK
https://m.edsoo.ru/00adc28c

bub6mmorexa [IOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

20

peakuuu

Teopust SIEKTPOIUTUYECKON TUCCOITHAITIH.

CuibHble U ci1abble JIEKTPOJIUTHI
HonHble ypaBHEHHs peaKIUil

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUI B CBETE MPEACTABICHUN 00
ANEKTPOJIUTUYECKON AUCCOLUALINT
XHUMHUYEeCKHe CBOMCTBA COJICH B CBETE

IPEJCTaBICHUN 00 IEKTPOTUTHUYECKON
JMCCOLMALINU

[TonsiTne o runmponuse conen

O0001IEHNE U CUCTEMATH3AIINS 3HAHUH

[TpakTuueckas padora Ne 1. «Pemenue
AKCIEPUMEHTAIBHBIX 33124

KonTponbhas padora Ne2 o teme
«DNeKTPONUTHYECKAs AUCCOLIUALIHSL.
XUMHUUECKHE peaku B pacCTBOPaX»

OO0mas xapakTepUCTHKA TAJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa

Xnoposogopoa. CoJisiHast KUCIOTA,
XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
IIPUMEHEHNE

[TpakTnyeckas pabora Ne 2 o Teme
«ITomydenue coysiHOM KUCIIOTHI, U3yUECHUE
€€ CBOMCTB»

https://m.edso0.ru/00adcade
bu6nmmoreka [IOK
https://m.edso0.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bu6nuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8h2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addec0

bu6mmorexa [IOK
https://m.edso0.ru/00addfe2

bubmmoreka [JOK
https://m.edso0.ru/00ade104

bubmuoreka [JOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

21

22

23

24

25

26

27

28

29

30

Bbruncnenus no ypaBHEHUSIM XUMHYECKUX
peakiuii, eciii OJIMH U3 PEarcHTOB JaH B
n30BITKE

O6was xapakrepucTrka 31eMeHToB VIA-
TPYIIIBI

AmoTponHbie MOIU(UKALIUU CEPBHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupojae. XuMUYECKHUE CBOMCTBA CEpPbl

CepoBopopo, cTpoeHue, (Gu3ndeckue u
XHMHYECKHE CBOMCTBA

Oxcupel cepsl. CepHast KUCIIOTa,
¢uznyecKrne 1 XUMHUYECKUE CBOWCTBA,
IIPUMEHEHNE

XUMUYECKUE peaKIlnH, JIeKaIIle B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOTyYeHUS
CEpHOM KUCIOThI. XMMUYECKOE 3arpsi3HEHHE
OKPYXaIOIIEH CpeIbl COCTUHEHUSIMH CEPbI

Brruncnenue MaccoBoil 10511 BbIX0/1a
MPOIYKTa peaKiuu

OO0m1as xapakTepucTuka 3JieMeHToB VA-
rpynnsl. A30T, pacipocTpaHeHHE B
npupojie, Gu3NYECKue 1 XUMUIECKHUE
CBOMCTBA

AMMHaK, ero (pu3NYecKue U XUMUYECKUE
CBOIICTBa, MOJIy4eHHUE U IPUMEHEHHUE

[TpakTuyeckas padora Ne 3 o Teme
«ITomyuenne aMmMuaKa, u3y4eHHe €ro
CBOMCTB»

bub6mmoreka [IOK
https://m.edso0.ru/00ade488

bu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edso0.ru/00ade802

bubmuoreka [JOK
https://m.edso0.ru/00adea28

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

bub6mmorexa [IOK
https://m.edsoo.ru/00adeeab

bu6mmorexa [IOK
https://m.edso0.ru/00adf004

bubmmoreka [JOK
https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31

32

33

34

35

36

37

38

39

40

A3oTHas KucioTa, €€ husnueckue u
XUMHYECKHE CBOUCTBA

Hcnons30BaHue HUTPATOB U COJIEN
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
yaoOpeHuii. XUMHUYECKOE 3arpsi3HEHHE
OKPY’KaIoIIeH cpeibl COSTUHEHUSIMH a30Ta
docdop. Oxcun pochopa (V) u dochopnas
KHCTI0Ta, GU3NYECKUE U XUMUYECKUE
CBOMCTBA, MTOJIyYEHHUE

Hcnons3oBanue ¢pocdaToB B KauecTBe
MUHEPAIBHBIX Y100peHUi. 3arpsi3HeHue
MIPUPOTHOM cpebl hochaTaMu
VYriepon, pacupocTpaHeHue B IpUpPOJIE,
du3nveckre 1 XUMHYECKHE CBOMCTBA
Oxcuipl yraeposa, ux pusnueckue u
XMUMUYECKHE CBOMCTBA. DKOJOTHUECKUE

po0JIeMBI, CBSI3aHHBIE C OKCHUJIOM yIiiepoja
(V)

VYrosnHasg KUCIOTa U €€ COJIN

[TpakTrueckas padorta Ne 4 o Teme
"ITosyyeHue yriieKucioro rasa.
KauecTBenHas peakuus Ha KapOoHAT-HOH"

[TepBoHavanbHBIC TOHATHS 00
OPraHUYECKHUX BEIMIECTBAX KaK O
COEIMHEHUSX yIiiepoaa

Kpemnuuii u ero coenunenus

bubmuoreka [JOK
https://m.edso0.ru/00adf306

bu6nuoreka [JOK
https://m.edsoo.ru/00adf518

bu6nmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmorexa [IOK
https://m.edso0.ru/00adfc20

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c

bubmmoreka [JOK
https://m.edsoo.ru/00adfebe

bu6nmmoreka [JOK
https://m.edsoo0.ru/00ae006¢c

bu6mmorexa [IOK
https://m.edso0.ru/00ae027e

bu6mmorexa [IOK
https://m.edso0.ru/00ae054e

bubmmoreka [JOK
https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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49
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[TpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Baxneinme HemeTauIbl U UX
COEJIMHEHUS

Konrponsnas padora Ne3 no treme
«Baxneimue HeMeTaIbl U UX
COEJIMHEHUS»

OO011as XapakTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — MeTajuIoB. Meramueckas
CBS3b U METaJUIMYECKasi KPUCTAILINYECKAst
pemi€Tka. PU3HYECKUE CBOWCTBA METAJLIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DJIEKTPOXUMUYECKUH DSl HATPSHKEHUI
METaJIOB

OO0mre crocoObI MOTYUYEHUST METAJLIOB.
CrutaBbl. BerauciieHust o ypaBHEHUSIM
XUMHYECKUX PEaKIUH, eCIi OJTUH U3
PEareHTOB COACPIKUT MPUMECH

IlousTue o KOppO31Hu METAJIJIIOB

IIleno4ynbie METaJIbI

OKCI/II[BI U TUAPOKCUIBI HATPHUA U KaJIUA

[IlenoyHO3eMENBHBIC METAIIBI — KAJIBIIUM U
MarHuu

Baxueiinme coefuHESHNS KaJIbIUS

bu6mmoreka [IOK
https://m.edso0.ru/00ae0bf?2

bu6nuoreka [JOK
https://m.edso0.ru/00ae0e18

bu6nuoreka [JOK
https://m.edsoo.ru/00ael103e

bu6nmoreka [JOK
https://m.edsoo.ru/00ael1156

bu6nmoreka [JOK
https://m.edso0.ru/00ae1156

bu6mmorexa [IOK
https://m.edso00.ru/00ae1278
bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
https://m.edso0.ru/00ae14b2
bu6mmorexa [IOK
https://m.edso00.ru/00ae15e8
bubmuoreka [JOK
https://m.edso00.ru/00ae15e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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O00011EeHUE U CUCTEMATU3ALMS 3HAHUN
JKEcTKOCTh BOJBI M CITOCOOBI €€ YCTpaHCHHS

ITpakTnueckas padora Ne 6 o Teme
"YKEcTKOCTL BOIBI M METOMEI €6
ycTpaHeHus"

AJTIOMAHAN

AmdoTepHbIe CBONCTBA OKCH/IA U
TUAPOKCH]IA

Kemnezo

Oxkcunsl, THAPOKCH B 1 conu xenesa (1) u
xenesa (11)

O060011IEHNE U CUCTEMATH3AIUS 3HAHUN

[TpakTnueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxuennme MeTayuIbl U UX COSTUHEHUI

Boruucnenus no ypaBHEHUSM XUMHUYECKHUX
peakiuii, eciii OIMH U3 PEareHTOB JaH B
M30BITKE UK COJICPKUT TPUMECH.
Brruncnenust MaccoBOM TOH BEIXOJA
MPOIYKTa PEAKIITNH

O0001IeHNEe U cUCTEMATH3AIINS 3HAHUHI

Konrtponsnas pabora Ne4 o treme
«Bakneimue MeTanbl U UX COCTUHEHUS
BemecTBa 1 Matepualibl B IOBCEAHEBHOM
KM3HU YelloBeKa

bu6nmmoreka [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edso0.ru/00aelae8

bu6mmoreka [IOK
https://m.edso0.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
https://m.edso00.ru/00ae1d86
bubmmoreka [JOK
https://m.edso00.ru/00ae35e6

bu6mmoreka [IOK
https://m.edso0.ru/00ae3de8

bu6mmorexa [IOK
https://m.edso0.ru/00ae1750

bu6mmorexa [IOK
https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64

65

66

67
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XUMHUYECKOE 3arpsi3HEHUE OKpYKaroIIen
CpeIbI

Poite XuMuM B pellieHHH YKOJIOTHUECKUX
npobiem

PesepBubIil ypok. O6001meHne 1
CHCTeMaTH3alurs 3HaHUI

PesepBHeIit ypok. O600ImIeHHE 1

cUCTEMAaTHU3alus 3HAaHUN

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMAaTH3aIHsI 3HAHHHA

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

bubmuoreka [JOK
https://m.edso0.ru/00ae4270

bu6nmmoreka [IOK
https://m.edso0.ru/00ae4270
bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
https://m.edso0.ru/00ad9cb?2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumusi, 8 kiace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe 00IIecTBO
«3narenscTBO «IIpocBemenne
» Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.I°., AkurionepHoe 00IIecTBO

«3marenscTBO «IIpocBemienney

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

https://www.yaklass.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru



