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HOACHUTEJBbHAS 3AIINCKA

[IporpaMma 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUsI COCTaBJIEHA Ha
OCHOBE TpeOOBaHUW K pe3ylbraTaM OCBOEHUS OCHOBHOW 0O0pa30BaTelIbHOW MPOTPaMMBI
OCHOBHOTro o01miero oOpaszoBanus, mnpeactabieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
(benepanpHOll pabouell MpoOrpamMMbl BOCIHUTAHUS M C YYE€TOM KOHIIENIMU MPENoAaBaHUs
y4ueOHOro npeaMera «XuMusi» B 00pa3oBarelbHbIX opranu3anusax Poccuiickoit denepanmu.

[IporpaMmma mo xuMuM Ja€T MOPEJCTABICHUE O LENAX, OOIIell cTpaTeruu OOydeHwus,
BOCIIUTAHUS W PAa3BUTHS OOYYaIOIIMXCS CPEICTBAMHU YUYEOHOTO NpEIMETa, YCTaHABIUBAET
00s3aTeNIbHOE MPEMETHOE COJIepKaHUe, TPEAyCMaTPUBAET paclpeielieHHe ero mo Kiaccam u
CTPYKTypUpOBaHHWE MO paszleliaM U TeMaM [porpaMMbl IO XUMHH, ONpPEIETseT
KOJIMYECTBEHHbIE W  KAYECTBEHHBIE  XApPaKTEPUCTUKH  COJEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh M3YUYEHHUS] XUMHUHM C YYETOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKM Y4E€OHOrO MpoIlecca, BO3PACTHBIX 0COOEHHOCTEN O0yYaroluxcsi, onpeaesnser
BO3MOXKHOCTU TpeIMeTa JJIsl pealu3alud TpeOOBaHUI K pe3yabTaraM OCBOEHHUSI OCHOBHOM
oOpa3oBareNbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHMs, a TaKxke
TpeOoBaHUU K pe3ylbraraM OOydYeHHs] XMMHUU Ha YpOBHE IeJed HW3ydeHUus MpeaMera u
OCHOBHBIX BHUJOB Y4YEOHO-IO3HABATEIbHOW JESTEIBHOCTH OOyYarolmerocsi Mo OCBOCHUIO
y4eOHOIr0 COAEPKAHUS.

3HaHUE XUMHUH CIYKUT OCHOBOUW MJisi (hOPMUPOBAHUS MUPOBO33PEHUSI OOyYarolerocs,
€ro MpeJICTaBICHUN O MaTepUalIbHOM E€IUHCTBE MHUPA, BAXKHYIO POJIb UrparoT popMUpyeMbie
XUMUEH TPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX SHEPrUU M 00 SBOJIOLHUHM BEIIECTB B
MpUPOAE, O MyTSIX PElICHUsS I00ANbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA —
CBIPbEBOM, JHEPreTUYECKOM, TMHIIEBOM M HKOJOTMYECKOM Oe30MacHOCTH, MpobieM
3/1paBOOXPAHEHHS.

N3yueHne xumun:

CIIOCOOCTBYET peaji3alid BO3MOXKHOCTEM JUisi CaMOpa3BUTUS U (POPMHUPOBAHUS
KYJBTYPbI TUYHOCTH, €€ 00111ei 1 (yHKIIMOHAILHON IPAMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHUE MBIILICHHS U TBOPUYECKUX CIOCOOHOCTEN 00yUaromuxcs,
HaBBIKOB WX  CaMOCTOSITEIBHOM  y4eOHOM  JI€ATENIbHOCTH, SKCHEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHM, HEOOXOIMMBIX KaK B TIIOBCEIHEBHOM KU3HM, Tak M B
po(eCCUOHANBHON JIESITENBHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYyYHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI LIETOCTHOTO
B3IVISila HA EIMHCTBO TMPUPOJALI M YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTallOM B
(hopMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYaIOIINXCS;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K MPUPOAE, K YEIOBEKYy, BHOCHUT CBOHl BKJIaJ B 3KOJIOTMYECKOE OOpa3oBaHHE
00y4Jarommnxcs.



JlaHHbIe HampaBieHUsI B OOyYEHUU XUMHUU OOECIEUMBAIOTCS CHEUUPUKON comep:KaHUs
y4eOHOro TpeIMeTa, KOTOPBIM SIBISETCS IMeJarorMYecku aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOM HayKU XMMHUU Ha ONPEICIEHHOM 3Tare €€ pa3BUTHUS.

Kypc xvimuu Ha ypoBHE OCHOBHOTO OOIlETO O0Opa30BaHUsSI OPUEHTHUPOBAH HAa OCBOCHUE
00y4YaroIIMMUCS CUCTEMBI MMEPBOHAYATBHBIX MOHATUN XUMHUH, OCHOB HEOPraHMYECKOM XUMUH
Y HEKOTOPBIX OTIEJIbHBIX 3HAYMMBIX OHSATHN OPraHUYE€CKON XUMHUH.

CrpykTypa copepkaHusi MporpaMMbl IO XUMUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ m3ydeHuro. CopepKaHHUE CKJIAJbIBACTCS U3 CUCTEMBbI MOHATHN O XUMHUYECKOM
AIIEMEHTE YW BEIIECTBE M CHUCTEMbl MOHATUH O XUMHUYECKOM peakuuu. O0e AT CHUCTEMBI
CTPYKTYPHO OPTraHW30BaHbI [0 MPUHLUITY IOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHWA HAa OCHOBE
TEOPETUYECKHX MPEICTABIEHUN PAa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUHU ATOMAa U XUMHUYECKOU CBSI3H;

— MPEACTABIECHUN 00 NEKTPOIUTUUECKON TUCCOLMAIMU BEIIECTB B PACTBOpaXx.

Teoperndeckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE SMIUPUYECKH IOJYYECHHBIX H
OCMBICJIEHHBIX (DAaKTOB, pPAa3BUBAIOTCS TIOCJIEIOBATEIBLHO OT OJHOTO YPOBHA K JApPYyromy,
BBITIOJIHSISL (DYHKIIMKM OOBSICHEHUSI U MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOKHOCTEU
MPAKTUYECKOIO MPUMEHEHUS U MOJYYEHUS U3Y4aEMBIX BEILIECTB.

OcBoeHne mnporpaMMmbl MO XUMHH CIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHYECKOM COCTABIIAIOIICH HAaydYHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM NPUPOIBI,
LIEHHOCTHOI'O OTHOILICHUS K HAy4YHOMY 3HAaHHMI0 W METOJaM NO3HaHUsA B Hayke. M3yueHwue
XUMUHU TPOUCXOJIUT C TPUBICUECHUEM 3HAHUN U3 paHEe U3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatouit Mup», «buonorust. 5—7 knaccer» u «@u3nKa. 7 KjIace».

[Ipy u3yyeHUM XUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMUUYECKOW HAyKH
KaKk 00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKOM NIESITENIHHOCTH 4YeJIOBeKa M Kak
OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJAbTYpbl. 3ajaya y4eOHOro mpeIMeTa COCTOUT B
(hOpMUPOBAHUHN CHUCTEMBI XUMUYECKUX 3HAHUN — BaKHEUIIUX (DAKTOB, MOHSATUN, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUH, TOCTYIMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapakTepa, si3bIKa
HayKH, B IPUOOIIEHUH K HAyYHBIM METOJIaM MO3HAHUS MPU U3YYEHHUH BEIIECTB U XUMHUUYECKUX
peakiuii, B (QOpPMHUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUW U HUX NPUMEHEHHUH B
y4eOHO-ITO3HABATENIbHON W y4eOHO-UCCIIEI0BATENbCKON NEeSTENbHOCTH, OCBOCHUU MPaBUI
0e30macHOro oOpaleHus ¢ BEIeCTBAMH B ITIOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHuM XUMUK HA YPOBHE OCHOBHOIO OONIEro 0Opa3oBaHUs BaXKHOE 3HAYCHUE
npuoOpenu Takue ey, Kak:

— (hopMUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHITUIO PEUIEHUN, CIIOCOOHOW ananTUpoOBaThCs K
OBICTPO MEHSIIOLIUMCS YCIIOBUSAM >KU3HU;



— HAINpaBICHHOCTh OOYUYEHHS] Ha CHUCTEMATHYECKOE MPUOOIIEeHUE OO0yJarolmuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTE€JIbHOW  JIESTEIbHOCTH, HAyYHBIM  METOJaM  IO3HAHUf,
(hOpMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— olecrieueHrue YCIOBUM, CHOCOOCTBYIOUIMX MNPHOOPETEHHUIO OOYYarOMIMMUCS OIbITa
pa3HOOOpa3HON JESATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JIJISl PA3JINYHBIX BUJIOB JIESITENILHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHUCJie€ YMEHUU OOBSICHATH W OIICHUBATH SIBJICHUSI OKPYKAIOLIETO0 MHUpPA, UCIONb3Ysl 3HAHUS U
OMbBIT, TOJIYYEHHbIE MPU H3YYCHUH XUMHUH, MPUMEHITh UX MpPHU pEIICHHH NpodieM B
MMOBCEAHEBHOM KU3HU U TPYAOBOM JEATENbHOCTH;

— (popMupoBaHue y 00y4aromuxcsi TYMaHUCTHUYECKUX OTHOIIEHUMN, TIOHUMAHUS IEHHOCTH
XUMUYECKUX 3HAHUU ISl BBIPAOOTKU IKOJOTUUYECKHU II€J€CO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JNEATEIBHOCTH B LEISAX COXPAHECHHSI CBOETO 3J0POBBS M OKPYXKAIOIIEH HNPUPOLHON
Cpenbl;

— pa3BUTHE MOTHBalMU K OOyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIK U
CaMOBOCHHUTAaHUIO HAa OCHOBE YCBOEHHUSA OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BbIOOPY NMPOGUIIS U HAMPABICHHOCTH JIAJIbHENIIIETO 00yUYEeHMUS.

OO6uiee yuciao 4yacoB, OTBEAEHHBIX JJIsl U3YYEHUSI XUMUU HA YPOBHE OCHOBHOTO OOILIETO
obpa3oBaHus, coctaniseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Helelno), B 9 kinacce —
68 yacoB (2 Jaca B HEJICIIO).



COAEP)KXAHUE OBYYEHMUS

8 KJIACC

IlepBoHaYa/IbHbIE XUMUYECKHE MIOHATHUS

[Ipenmer xumuu. Posib XMMHUM B )KU3HH YEJIOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ArpPErarHoe COCTOSTHHE
BemecTB. [loHATHE 0 MeToAax Mo3HaHWA B XMMHUHU. UMCThIE BEHIECTBA U CMECH.
CniocoOnI paznenieHus: cMeceil.

ATOoMBI W MOJEKYIbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. IIpocThie U cnoxHBIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuyeckass popMyna. BaneHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BewlecTB. OTHOCUTENbHAs aroMHas macca. OTHOCHUTENbHAS
MOJIEKYJIIpHast Macca. MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COEAUHECHUH.

KonmnuectBo BemiectBa. Monb. MonsipHas macca. B3auMocCBsI3b KOIMYECTBa,
Macchbl M 4YHCJIa CTPYKTYpPHBIX €IOWUHUIl BemiecTBa. Pacu€tsl mo Qopmynam
XUMHYECKHUX COCTMHEHUM.

OuU3NYECKNe U XUMUYECKHUE SIBICHUS. XUMUYECKasl peakuus U €€ MPU3HAKU.
3aKkoH COXpaHEHUsI MaccChl BelecTB. XHUMHUeckue ypaBHeHus. Kiaccuduxanus
XUMHUYECKHUX PEaKIMi (COeTUHEHUS, PAa3I0OKEHH, 3aMeIleHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBmiiaMu pabOThl B J1aOOpaTopuu u
npuéMamMu oOpanieHus ¢ Ja0opaTopHbIM O0OOPY/IOBAaHUEM, H3YyUYE€HHE U OIMKCAHUE
(¢u3nyeckux CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IJIaBIEHUE BOCKA, TasHHUE Jibjla, pacTUpaHUE caxapa B CTYIKE,
KUIICHHE W KOHJCHCALMS BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICUCTBHUE MeJla C KHUCIIOTOM) SIBJICHUM, HAOMIONeHUE U
ONMCAHUE IPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaAKUUN (pasJIoKEHHE caxapa,
B3aUMOJICIICTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3iioKeHHe THIPOKCHIIA
menu (II) mpu HarpeBaHum, B3auMOAEHCTBUE Xkene3a ¢ pacTBopoM coiu menu (II),
M3y4YeHUE CrocOOOB pa3/ICNICHUs] CMECEH: C MOMOINIbI0 MarHuTa, (pUIBTpOBaHUE,
BBITIAPUBAHUE, TUCTUIUISALUS, XpoMaTorpadus, MPOBEJCHUE OYUCTKH MMOBAPEHHON
coid, HaOmOAEHWE U  ONHUCAHUE  PE3YJAbTaTOB  MPOBEIACHUSA  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JAAaHUE MOJECIEU MOJIEKYI
(LIapOCTEPKHEBBIX).

BasxHeiilue npeacTaBuTe/ i HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmechk razos. CocraB Bo3zayxa. Kuciaopoa — 3JIEMEHT W IPOCTOE
BelecTBO. Haxoklenuwe kucimopoaa B Opupoae, (U3HMUYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunabl. Ilpumenenne kuciopona. CrocoObl



MOJIy4eHHUs KHCIOpoJa B JabopaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopor
KHciopoja B npupojie. O30H — aJUTOTPOIHAST MOJU(PUKALIMS KUCIOPOA.

TemoBoit 3>P(heKT XUMUYECKOM peakluH, TEePMOXUMHUYECKHE YpaBHEHUS,
JK30- U DHIAOTEPMHUYECKHE pPEaKUWH. TOIIMBO: Yrojilb W METaH. 3arpsi3HEHHE
BO3/lyXa, yCWJIEHUE MapHUKOBOTO 3¢ (PpekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — aneMeHT u npocroe BeniectBo. HaxoxaeHne Bonopona B Npupoze,
¢u3nyeckue U XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CHOCOOBI MOJYYECHHUS.
Kucnotsr u comnmu.

Monsipablit 00b€M Ta30B. PacuéTbl M0 XUMUUYECKUM YPaBHEHHUSIM.

dusnyeckne CcBOWCTBa Boabl. Boma kak pactBoputenb. PacTBOpBL
HacpllieHHblE M HEHACBILICHHBIE PACTBOPHI. PacTBOPHUMOCTH BEWIECTB B BOJE.
MaccoBas 10 BelecTBa B pacTBope. XMMHYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pone pacTtBOpoB B mnpupone U B XKU3HU 4esnoBeka. KpyroBopor Boabl B MPUPOIE.
3arpsi3HEHHE TPUPOAHBIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BO.

Knaccudpukanus neopranumdeckux coeauHeHud. Oxcunbl. Knaccudukanms
OKCUJIOB:  cosieoOpasytomue  (OCHOBHBIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U
HecosneoOpaszyromue. Homenknarypa okxcugoB. @Duznueckue W XUMHUYECKHE
cBoMcTBa OKCUAOB. [loslyueHre OKCUIOB.

OcHoBanus. Krnaccudukanuss OCHOBaHUM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHuii. DPU3NMYECKME W XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonyyeHne oCHOBaHUM.

Kucnorel. Knaccudukamnus xkucnor. Homenknarypa kucior. @usznueckue u
XUMHAYECKHE CBOWCTBAa KHUCHOT. Psn akruBHoctm MmetaiuioB H. H. bekerosa.
[Tony4yeHnune KuCoT.

Conu. Homenkiarypa coneil. @U3NYECKHEe U XUMHYECKUE CBOMCTBA COJIEH.
[Tonydenue conen.

['eHeTHYeCKas CBSA3b MEK/Y KJIIACCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KAYECTBEHHOE OIPEACICHUE COAEPKAHUS KUCIOPOAA B BO3IYXE, MOIYUYECHHE,
coOupaHue, pacrno3HaBaHWE M H3YyYEHHE CBOWMCTB KHUCIOpPOAa, HaOIIOIeHUE
B3aHUMOJICHCTBHSI BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpalleHusl TopeHust (TMoxkapa), O3HAKOMJIEHHWE C oOpa3lnaMHu OKCUIOB U
OMMCAaHUE WX CBOWCTB, NOJy4YeHHE, COOHMpaHHE, pPACHO3HABAHHE U HU3YYCHUE
CBOWMCTB BOAOpOJa (FOpEeHHE), B3aUMOAECHCTBHE Boaopoaa ¢ okcuaoMm menu (1)
(BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATepUalioB), HaOIOAEHUE OOpa3lloB BELIECTB
KOJIMYECTBOM | MOJb, HUCCIEAOBAaHUE OCOOEHHOCTEW pAaCTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPHUTOTOBICHUE PACTBOPOB C  OMNPEICIEHHON
MAaCCOBOM J0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJCHCTBHE BOAbI C METaJUIaMHU



(HaTpueM W KaJbleMm) (BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMAaTEPHUAJIOB),
UcclieloBaHUE OOpa3llOB HEOPraHMYECKUX BELIECTB PAa3JIMYHBIX  KJIACCOB,
HaOIOIeHNEe U3MEHEHHSI OKPACKHM MHAMKATOPOB B PAcTBOpaxX KUCIOT U IIETOYEH,
n3ydeHHe B3aumoneucTBus okcuaa meau (II) ¢ pacTBOpomM CEpHOW KHCIIOTHI,
KUCJIOT C METAJUIAMHU, PEAKIHN HEUTPANU3alUHU, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OIHOIO METaJUla APYTMM W3 PACTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lady Mo TeMme «BaxHeiine Kiacchl HEOPraHUYECKUX
COETUHEHUI».

Iepuonnuecknit 3axkoH u Ilepuoagmueckass cucreMa XUMHYECKHX
yiementoB JI. WU. MenpgeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMU

[lepBble TOMBITKM KIACCHU(PUKAIMU XUMHYECKUX 3IeMeHTOB. [loHsiTHe O
IPYIIAX CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE M NIEJOYHO3EMEIIBHBIE METAJUIbI,
rajoreHbl, MHEPTHbIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHUIbI
Y TUPOKCHIBI.

[Tepunonnyeckuii 3akoH. llepuoguueckas cucteMa XMMHYECKUX 3JIEeMEHTOB /I,
N. MenneneeBa. Koporkonepuognas u aynaHonepuoanas popmel [lepuonnueckoit
cucrembl xumuuyeckux snemMeHtoB J[. M. Menneneesa. llepuonsl u TpymIibl.
PU3NYECKUN CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOJA U TPYIIBI JJIEMEHTA.

Crpoenune aromoB. CocrtaB aroMHbIX saep. M3oronbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  OOOJIOUEK aroMOB  TepBbIX 20 XUMHYECKHX  DJIEMEHTOB
ITepuognueckorn cucrembl [[. 1. MengaeneeBa. XapakTepucTHKa XHUMHUYECKOTO
ANIEMEHTa 10 ero nojioxkeHuro B [leprnognueckoii cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUS paauyca arOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpynmnaM U NEPUOIAM.

3nauenue [leprognueckoro 3akoHa u Ilepnognueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTUs Hayku U mpaktuku. J[. M. MenneneeB — y4€HbIM U
IPaKJIaHHH.

Xumuueckass cBs3b. KoBaneHTHass (monsipHass W HENOJISIpHAsi) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMAYECKHUX 31EMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHus.  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccrl OKUCIIEHUS U BOCCTAHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHue O0Opa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBHE
TUAPOKCHIA LIMHKA C PacTBOpaMHM KHCIOT M IIEJIOYEH, NPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLIUN
(ropeHue, peaku pasIoKEHUsI, COCIUHECHUS).

Mestcnpeomemmuuie ceasu



Peanuzanusa MexnpenMETHBIX CBA3CH NpPU M3YYEHWH XHMHUU B 8 Kiacce
OCYHIECTBIIIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHSATUW, SBIISIOIIUXCSA CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LINKJIA.

OO0uue ecTeCTBEeHHO-HAYYHbIE MOHSTHUS: HAay4yHbIN (haKT, TUIOTE3a, TEOpus,
3aKOH, aHaliu3, CHUHTE3, KiIaccupuKalusi, MNEePUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOIEIIUPOBAHUE, U3MEPEHUE, MOJENb, SIBICHUE.

®dusukKa: Marepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, H30TOIIbI,
PaJMOaKTUBHOCTh, MOJICKYNa, JSJIEKTPUYECKUN 3apsji, BEIIECTBO, TeNO0, OO0BEM,
arperaTHo€ COCTOSIHUE BEIEeCTBA, Tra3, (QU3MYECKUE BEIUYHMHBI, €IUHHUIIbI
M3MEPEHHS, KOCMOC, TUIaHETHI, 3BE€31b1, CONHIIE.

buonorust: porocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, OJIE3HBIE
HCKOITA€MBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnyeckuii 3akoH. llepuoguueckas cucteMa XMMHYECKUX 3JIEeMEHTOB /I,
. Menneneea. CTpoeHHE aroMOB. 3aKOHOMEPHOCTH B HW3MEHCHHH CBOMCTB
XUMHAYECKHX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, KaJdsl, KaJdbLUHUsI H UX
COCOMHEHUN B COOTBETCTBHUM C TMOJOXEHUEM 3JeMeHTOB B Ilepuogmueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BemiecTBa: BUABI XMUMHUYECKOW CBA3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEUHIETKA U
BHJa XUMHYECKOHN CBS3H.

Knaccudukanus n HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJJaccaM HEOPraHUYECKHUX
COCMHEHUM, TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMu4eckux peakiuui mo pa3aiudyHbIM MpU3HAKaM (110 YHUCITY
M COCTaBy Y4YaCTBYIOIIMX B pEaKIHMH BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo
M3MEHEHHUIO CTENEHEW OKHMCIICHUS XMMUYECKUX 3JIEMEHTOB, IO OOpaTMMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHNH, TEPMOXUMUYECKUE
YpaBHEHMUSL.

[lonsitue o cxopocth xumuyeckod peakuuu. lloHsTue 00 00paTUMBIX H
HEOOPAaTUMBIX XMUMHUYECKHX peakiusax. [IoHsATHEe O rOMOreHHBIX U TE€TEPOTrE€HHBIX
peakuusx. [lonarne o karanuse. [loHATHE 0 XMMHUUYECKOM paBHOBECHU. DAKTOPHI,
BIMAIOIINE HAa CKOPOCTh XHMHUYECKOW PEAKIMU M IOJO0KEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE ~ pEAaKIMH,  JJIEKTPOHHBIM  OalaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIIBHOMN peakuuu. Cocrabnenue YpaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust MEKTPOIUTUUECKON JUCCOLMALAN. JINEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Karnonsl, aHnoHbl. MexaHu3M JIHUCCOLMALMM BEMIECTB C PA3JIMYHBIMU BHUAAMHU
xuMudeckoil cBs3u. Crenens aucconuanuu. CUibHbIE U CJ1a0ble AIEKTPOIUTHI.

Peakiiuu noHHoOro oomMeHa. YCIOBHSI MPOTEKaHUsI peaKkuii HOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHBIE WOHHBIE ypaBHEHUs peakiuid. CBOWCTBAa KHUCIOT,
OCHOBaHHMH U COJIEH B CBETE MPEACTABICHUM 00 JIEKTPOTUTUUECKON JUCCOIIUAITUH.
KauecTBennsie peakunu Ha MOHBI. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJJIOB M HEMeTauioB (rpadura W anmasa), CIONKHBIX BEIIECTB
(xopuaa HaTpusl), UCCIEN0OBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEAKIIUU OT
BO3JICUCTBUSL  PA3IUYHBIX  (PAKTOPOB, HUCCIEAOBAHUE  DIEKTPOINPOBOJHOCTHU
pacTBOPOB BEHIECTB, MPOLECCA TUCCOLMALMM KHUCIOT, IHEJIO4e H CoJIei
(BO3MOXHO  HWCIOJIb30BAHME  BHUAEO  MarepuajoB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKA  MPOTEKAaHUS  peakuuid  HOHHOrOo  OOMeHa
(oOpa3oBaHue oOcajaka, BBIJEJICHHME Ta3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLIUN
(ropeHue, peakuuyd pPa3yIoKEHUs, COCIUHEHUS), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIIPIO KAa4ECTBEHHBIX pEaKIU{d Ha HOHBI, PELICHHE
AKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtaJiibl M UX COCAUHCHUSA

OOmiast xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pU3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XWMHMYECKHME CBOWCTBA HAa OpUMEpe  XJopa
(B3aMMOZIEMICTBHE C MeTaUlaMd, HEMETaUlaMH, InejiodaMu). XJOpOBOIOPO.
CossiHast KUCIIOTa, XUMHYECKHE CBOMCTBA, MOJy4YE€HHWE, NpuMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOAOPOAA HA OPraHW3M 4YeJIOBEKa. BakHelmune XJIOpUAbl U UX
HaXO0XJICHUE B MPUPOJE.

O6mas xapaktepucTtuka 3neMeHToB VIA-rpymnmbl. OcOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE CTeleHH okucieHus. CTpoeHne W (U3UYECKHE CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. AJUIOTPONHBIE MOAU(DUKALIUUA KUCIOPOIa
U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBoaOpOA, CTpoeHue, GU3NYeCKHe U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusmyeckue ¢ XUMHYECKHE CBOMcTBa (oOmMe Kak



MpEeACTAaBUTEN KJlacca KUCIOT W crenuduyeckue). XUMUYECKHE peakiuu,
JeXalme B OCHOBE MPOMBIIUIEHHOTO Crnoco0a MONYyYEeHHs] CEPHOW KHUCIIOTHI.
[Ipumenenne cepHoi KUCIOThI. CONMM CEPHOM KHUCIIOTHI, KAUECTBEHHAs PEAKLHS HA
cynbdar-uoH. HaxoxaeHue cepbl U €€ COEAUHEHUW B mpupoyie. XUMUYECKOE
3arpsI3HEHUE OKPYXAIOUIEW Cpelbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3AYyXa U BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPaICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapAKTEPHBIE CTEICHU OKHCIEHUA. A30T, pacIpOCTPAaHEHUE B IPUPOIE,
¢dbuznyeckne U XuMuueckue cBorctra. KpyroBopot azora B npupoje. AMMUAK, €ro
(u3nYecKre U XMMUYECKUE CBOMCTBA, MOIydeHUEe U npumeHenne. Coiau aMMOHUS,
ux (pu3nyecKkue U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHUA. A30THasl KUCIOTa, €€ MoiydyeHue, (PU3NYEeCKue M XUMHUYECKHE
cBolMcTBa (OOIlME KaK TMPENCTaBUTENsl Kiacca KUCIOT U craenuduyuecKkue).
Hcnonp30BaHWE HUTPATOB M COJIEM aMMOHHA B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMUYECKOe 3arpsi3HEHUE OKPYXKAIolel Cpeabl COCTUHEHUSIMU a30Ta
(KUCJIOTHBIE JIOK/IM, 3arpsi3HEHUWE BO3AyXa, MNOYBBI U BogoémoB). dDocdop,
ajuorponHsie Momgudukanuu (ocdopa, PusMUeckue U XUMUYECKHE CBOICTBA.
Okcun dochopa (V) u docdopHas kuciora, (PU3MIECKHEC U XUMHUUYECKHE
cBOMcTBa, monydeHue. lcnonp3oBanue QocdaroB B KauecTBE MHHEPATbHBIX
yI0OpEHUH.

O6mas xapakrtepucTtuka snemMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. YIIIEPO/, aJNIOTPOIHbIE MOAU(DUKAIUH,
pacrpocTpaHeHue B pupozae, (pU3nYecKue U XMMHUUYECKUE CBOMCTBA. AJICOpOIus.
Kpyrosopor ymiepona B mnpupome. Okcuasl yriepona, UX (QuU3MUEecKue u
XUMHUYECKHE CBOMCTBA, JEHUCTBUE HA JKUBBIE OpPraHU3Mbl, IIOJIYYEHHE U
MIPUMEHEHHUE. DKOJIOTMYECKUe MpoOJeMbl, CBI3aHHble ¢ okcuaoM yrepoaa (IV),
rUNoTe3a M00adbHOTrO MOTEIUICHHs] KiuMara, MapHUKOBBIN 3¢ dekT. YronbHas
KHCJIOTa U €€ conM, uX (PU3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MOJIY4YEHUE U
npuMenenne. KauecTBeHHass peakuuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B ObITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEITLCKOM XO3MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSX
yrepoaa (MeTaH, 3TaH, 3THIIEH, alleTUJIEH, 3TAHOJ, IJIMLEPHUH, YKCYCHasl KUCJIOTA).
[IpupogHbie MCTOYHUKH YITIEBOAOPOAOB (Yroilb, MPUPOAHBIN ra3, HEDTH),
MPOAYKTHl MX MepepadboTku (OEH3WH), WX POJb B OBITY U IPOMBIIIICHHOCTH.
[lonsiTe 0 OMOMIOTMYECKH BaXKHBIX BELIECTBAX: XKUpPaX, OelKaX, yrieBoJax — U UX
poJii B KM3HM 4YeJIOBeKa. MarepuaipHO€ €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKHUX COCTMHEHHUM.



Kpemuuii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, IMOIYYEHUE U
npuMenenne. CoenuHeHus: KpemHusi B mnpupone. OOmue mnpeacraBieHus 00
okcune kpemuua (IV) m kpemHueBoi kucnore. CHIMKAThl, UX HCHOJIB30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BakHeilllne CTpOuTEeNbHbIE MaTepUalbl: KepaMHKa,
CTEKJIO, LIEMEHT, O€TOH, keye300eToH. [IpobremMbl Oe30macHOro HMCHOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

HM3yueHHe 00pa3lloB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBECHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUA-UOHBI U HAOJIONEHUE MPU3HAKOB
UX TMPOTEKaHUs, OMbBITHI, OTpaxaromye (U3NYECKHUE U XUMHYECKHE CBOMCTBa
rajJOreHoB M HX COCAWHEHUN (BO3MOYKHO HCHOJIb30BAHHE BHUIECOMATEPUAIIOB),
O3HaKOMJIEHWE ¢ oOpa3naMu XJIOPUAOB (TallOTE€HHIOB), O3HAKOMJIEHHWE C
oOpa3zmamMu ceppl U €€  COCNUHEHUSMH  (BO3MOXHO  HMCIOJIb30BaHUE
BHJIEOMAaTepHajIoB), HaOMOAeHNE Mpolecca OOyINIMBaHUS caxapa IMOj JIeUCTBUEM
KOHLCHTPUPOBAHHONW CEPHOM  KHUCIOTBI, H3y4EHUE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOM CEpPHOMl KHCIOThI, MPOBEJICHHE KAYECTBEHHOW pEakIuu Ha
cylbpaT-uOH U HaOMIOJEHUE TMpU3HAKa €€ MNPOTEKaHMs, O3HAKOMIIEHHE C
¢buznyeckumMu cBoiicTBaMU a30Ta, (ochopa M HUX COEAUHEHUU (BO3MOKHO
UCIIONIb30BAaHUE  BHJIEOMATepHaIoB), O0Opa3laMu a30THBIX U (PochOpHBIX
yaoOpeHuii, ToJlyueHue, CcoOupaHue, pacrno3HABaHWE W H3YyUYECHHE CBOMCTB
aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX PEaKIil Ha MOH aMMOHUs U (ocdaT-uoH U
W3YYCHHE TMPU3HAKOB HUX TMPOTEKAHUS, B3aUMOAECHUCTBUE KOHILIEHTPUPOBAHHOU
AQ30THOM KHCJIOTBI C MEIbl0 (BO3MOXXHO HCIIOJIb30BAHUE BHUEOMATEPHUAIIOB),
M3y4eHUE MOJENe KPUCTAINIMYECKUX pElETOK aiMasza, rpadura, QyiepeHa,
O3HAKOMJICHUE C  MpPOLECCOM aacopOLMK  pAacCTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM IMPOTHBOTras3a, IMOJy4YeHUE, coOupaHue,
pacmo3HaBaHWE W  HW3YyYCHUE CBOWCTB  YNIEKHCIOrO ras3a, MPOBEIACHHUE
Ka4eCTBEHHBIX pPEaKIMi Ha KapOOHAT W CHJIUKAT-UOHBI U U3YYEHUE MPU3HAKOB MX
MMPOTEKAHUS, O3HAKOMJICHHE C MNPOAYKIHEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEePUMEHTANBHBIX 3a7ad Mo TeMme «Baxueilnine HemeTalulbl U X
COCOUHCHUA».

MeTaJiibl M UX COCIMHEHUS

OO6mias xapakTepUCTUKa XUMHUUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojoxeHuss B llepuogmueckort cucreme xumuyeckux siaemeHtoB [l N.
MenneneeBa u crpoeHusi aromoB. CTpoeHue mMeramuioB. MeTamnuyeckas CBs3b U
METAJUIMYECKass  KPUCTAUIMYECKAS  PEHIETKA.  DNEKTPOXUMUYECKHU  psij
HarpsHKeHU MeTauioB. @u3nuecKkue U XUMHUYECKHE CBOMCTBAa MeTaiuioB. OOmue
CrocoObl MONy4YeHUus MeTauioB. [loHSATHE O KOPpPO3UM METAIUIOB, OCHOBHBIE



CcrocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTaib, YYryH, IIOPaIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U TPOMBIIIIIEHHOCTH.

[[lenounble MeTauibl: MoJdoKeHHE B [lepuonmyeckol cHUCTEME XUMHUYECKUX
sanementoB JI. M. MeHueneeBa, CTpO€HHUE HMX aTOMOB, HAXOXKJIEHHUE B IPUPOJE.
Pu3NYECKNe U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u
TUJIPOKCUIIBI HaTpusi W Kajuus. [IpruMeHeHWe IEeJIOYHBIX METAIOB M HX
COCUHECHMH.

[IlemoyHo3emMenbHbIE METaJIbl MarHuid W KaJbIMM: MOJIOKEHHUE B
[Tepunonnyeckoit cucteme xumudeckux siaemeHToB J[. . MenaeneeBa, cTpoeHue
HX aTOMOB, HaXOXJI€HUE B IIpupoae. PU3NUEeCKUEe U XUMUYECKUE CBOMCTBA MarHus
U Kaiaplus. BaxHeimue coenuHeHUs Kalublusd (OKCUI, THAPOKCHI, COJH).
XKécTKkoCcTh BOABI M CIOCOOBI €€ YyCTPAHEHUSI.

AsnromuHui: nosiokeHue B [lepuoanyueckoil cUCTeEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HHUE aroma, HaxoxJeHue B mpupoae. duszndeckue u
XUMHUYECKHE CBOMCTBA aqtOMUHUSI. AMGOTEpPHBIE CBOMCTBA OKCHJIa M THIAPOKCHUIA
AJIFOMUHMS.

JKene3o: nonoxxenue B Ilepuognueckoil cuctemMe XUMHYECKUX AJI€MEHTOB /I,
. MengeneeBa, CTpoeHHE aroMa, HAXOXKAECHWE B Mpupoae. PHU3NUECKHUEe U
XUMHUYECKHE CBOMCTRBA kelie3a. OKCUIbI, THIAPOKCUIBI U comnu kele3a (II) u sxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYECHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJICHHE C oO0Opa3llaMd METaJVIOB W CIUIaBOB, HUX (DPU3HMYECKUMU
CBOMCTBaMH, HW3YyUYCHUE  PE3YJbTaTOB  KOPPO3UM  METAJUIOB  (BO3MOXKHO
HCTIOJb30BAaHUE BHJIEOMATepHaIoB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJIA
KaJgbliMsl W HATPUS C BOAOM (BO3MOXKHO HCITOJIB30BAHUE BHJIEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KXECTKOM BOJIbI, MPOIECCA TOPEHUS XKeJle3a B KHUCIOPOJE
(BOBMOXXHO  HMCIMOJIb30BAHWE  BHUJICOMATEpPUAIOB), MPU3HAKOB  MPOTCKAHUS
Kaue€CTBEHHBIX PEaKIMii HA WOHBI: MAarHWs, KaJblHs, aJIOMUHHS, [IMHKA, KEJIe3a
(ID) u xenesa (III), meau (II), HaOmrOMEHNE W OMKCAHKE MPOIIECCOB OKpaITMBaHUS
IUJIAMECHUM HWOHAMH HaTpus, Kajausid © KaJblugd (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA aTIOMHUHUS
Y TUJIPOKCHUJA IIUHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3aJ/1a4 M0 TeMe «BaxHeume
METAaJJIbl U UX COCAUHEHUS».

XUMUA U OKPYKAOUIAs cpeaa

BemectBa m marepuasibl B IMOBCEIHEBHOM >KM3HM 4YeJIOBEKa. be3omacHoe
HCTIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiui B ObITy. [lepBas momorns mnpu
XUMHUYECKHUX 0KOTaX U OTPABIICHUSIX.



XUMHUYECKOE 3arps3HCHUE OKpPYXKaIllel cpenbl (MpenesibHas AOMyCTUMAast
KOHIIEHTpanus BeniecTs, aajee — [IJIK). Pons XxumMun B pemieHHH 3KOJIOTHYECKHUX
npoOeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MarepualioB (CTEKJIO, CIUIABbI METAJIOB, MOJIUMEPHBIE
MAaTepHUAJIBI).

Mesrcnpeomemmuuie ceasu

Peanuzanusa MexnpenMETHBIX CBA3CH NpU M3YYEHWH XHMHUU B 9 Kiacce
OCYLIECTBIIIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U MOHATUM, SBISIOMINXCS CUCTEMHBIMU JIS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuiue ecTecTBEeHHO-HAY4YHbIE TOHSTHUS: HAy4dyHbIM (DakT, rumores3a, 3aKOH,
TEOpHs, aHalau3, CHUHTE3, KiIaccupuKalus, TI[EepPUOANYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAaHUE, HW3MEPEHUE, MOJeNb, SIBJIICHHE, IMAPHUKOBBIN
(b eKT, TEXHOJIOT s, MaTepHabl.

du3snka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIBI,
PaJMOaKTUBHOCTb, MoOJIeKya, ANEKTPUYECKUM 3apsig, MIPOBOJTHUKH,
MOJIYTPOBOAHUKH, — JUAIEKTPUKH, (HOTOAIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOsIHUE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAILIINYECKAs
pemeTKa, CIiaBbl, (PU3MYECKUE BEIUMYHMHBI, €IUHUIIBI U3MEPEHUSI, KOCMUYECKOE
MIPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COIHIIE.

buonorus: dortocunrtes, npixanue, Owocdepa, IKOCHCTEMA, MHUHEPAIbHBIC
ya0OpeHHsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPOJIbI, OJIE3HBIE
HCKOIIa€Mble, TOTUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbBTATbI OCBOEHHWSA I[IPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3VJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS IPOTrpaMMbl OCHOBHOTO  OOIETo
o0pa3oBaHUsl JIOCTUTAIOTCS B XoA€ OOYyYEeHHs] XUMHUU B €IMHCTBE y4eOHOW U
BOCIIUTATENIbHON JEATEIbHOCTA B COOTBETCTBUM C TPAJULIUOHHBIMUA POCCUUCKUMU
COIIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTAMH, HPHUHITHIMU B
oOllecTBE MpaBWIaMU M HOpPMaMU TNOBEAECHUS U CIOCOOCTBYIOT IMpoleccam
CaMOIIO3HAaHUsI, CAMOPA3BUTHS U COIIMATU3AIMN 00yYarOIINXCS.

JIn4HOCTHBIE ~ pe3yAbTaTbl  OTPAXalOT  TOTOBHOCTh  OOyYarolIUXCs
PYKOBOJICTBOBATbCSI CUCTEMOM  TO3WUTHMBHBIX I[IEHHOCTHBIX OpPUEHTAMN U
pacuIMpeHue onbITa AESTEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoTHYeCKOro BOCIUTAHMA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPUUYECKOMY U
HAyYHOMY HaCJEAWI0, MOHUMAaHMS 3HAYCHUS XUMHUYECKOM HayKu B IKHU3HU
COBPEMEHHOI0 O00IlIeCTBa, CIOCOOHOCTH BIAJeTh JOCTOBEpPHOU HMH(OpManueil o
MEPEAOBBIX JOCTUKEHUAX U OTKPBITHUSX MHUPOBOM U OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

2) rpa:kKIaHCKOTr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAIbHBIX HOPMax M TMPaBHIAX MEXKIMYHOCTHBIX
OTHOUIEHUU B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIIEIOBATEeIbCKOM,  TBOPYECKOM M ApPYruxX  BHUAAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW AESTEIbHOCTH MpHU
BBITIOJIHEHUM y4Y€OHBIX, T[10O3HABAaTE€JbHBIX 3aJlady, BBIMOIHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpollecce H3TOM y4yeOHOW JEeATeIbHOCTH, TOTOBHOCTHU
OLICHUBaTh CBOE TIOBEACHUE M TMOCTYIKM CBOMX TOBapulIed C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUMN MOCTYIIKOB;

3) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33pPEHUYECKUE TPEICTABICHUSI O BELIECTBE M XUMUUYECKOW pEaKiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKHM U COCTAaBISAIONIUE
OCHOBY I TIOHMMAaHUsl CYIIHOCTH HAyYHOW KapTUHBI MUpa, MpeacTaBieHus oo
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUS NPUPOABI, B3aUMOCBA34X 4YEJIOBEKAa C
MPUPOJHOU CPEOH, O POIIU XUMHUH B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHbIE MOTHUBBI, HAllpaBJICHHbIE HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMbIC sl OOBSICHEHHS] HAOIIOAAEMBIX MPOLIECCOB U SIBICHUH,
MO3HABATENIbHON, MH(POPMAIMOHHOM W YUTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE



HaBBIKOB CaMOCTOSITENILHOM pabOThl € y4eOHBIMH TEKCTaMH, CIPAaBOYHOMU
TUTEpaTypor, JOCTYINHBIMU TEXHUYECKHMMHU CpEIACTBAaMH HH(OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYYEHHIO U TIO3HAHHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTh W
CIIOCOOHOCTP K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIENOBaTEIbCKON
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBIC€HHOCTU U YPOBHS OOy4YEHHS B
JIaJIbHEHIIIEM

4) ¢popMupOBaHUSA KYJIbTYPHI 3[10POBbA:

OCO3HAHHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KW3HU, OCO3HAHHE MOCIEICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOrOJisl, HAPKOTUKOB, KYPEHHUS),
HEOOXOAUMOCTH COOMIONEHUS] TMpaBwil 0€30MacHOCTH MpU  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U pPEaJIbHOU KU3HU;

5) TpyA10BOro BOCIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO ITpodecchili U Tpyna pa3iMuHOro poja,
YBaXXEHUE K TPYAY U pe3yabTaraM TPYIOBOU JIESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS]  MPEAMETHBIX 3HAaHMM 1O  XWMHHM, OCO3HAaHHBIH  BBIOOP
WHJMBUIYaJbHON TPACKTOPUHU MPOJOJLKEHUS 00pa30BaHUS ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIEIHOW MPOo¢eCCHOHAIBHOM NEATEeIbHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHM,
TOTOBHOCTH aJJaliTUPOBATHCS B TPOPECCUOHAIBHON CPEIE;

6) ’K0JIOrH4eCcKOro BOCIIUTAHHS:

AKOJIOTHMYECKH 11eJ1IeCO00Pa3HOe OTHOIICHUE K MPUPOJIE KAK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHWE IIEHHOCTU 3I0pPOBOTO U
Oe3omacHOro o0Opa3a KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3nYeCKOMYy M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHUE LEHHOCTH COOIIONCHUS
mpaBuil 0€30MacHOr0 MOBEAEHUS MpH pabOTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYALIUSIX,
YTPOXKAIOUIUX 3A0POBBIO U )KU3HHU JIIOIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4YaeMble MPU HU3YYEHUU XUMUH, IS
pEeLIeHUs 3a7a4, CBA3aHHBIX C OKPYKAOLIEH MPUPOAHON CPEAON, ISl MOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYIBTYpPhl, OCO3HaHUS [IO0AJBLHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM MU MyTed HMX PEIHIeHUs MOCPEACTBOM METOJ0B XUMUH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B IO3HABATEJILHOM,
KOMMYHHUKAaTUBHOW W COLIMAJIBHON MPAKTHKE.

METANIPEJIMETHBIE PE3VJIBTATbHI

B cocraBe MeranpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE IS
(dhopMupOBaHUS MUPOBO33PEHHUS OOIIIEHAYYHbIE MOHATHS (3aKOH, TEOPHs], TPUHIIUII,
runore3a, (akT, CUCTEeMa, IMPOILECC, OSKCHEPUMEHT U JpPYyroe.), KOTOpbIe



UCIIONB3YIOTCS B €CTECTBEHHO-HAy4YHBIX YYEOHBIX MpeaMeTax M IO3BOJSAIOT Ha
OCHOBE 3HAHUW U3 3TUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAayYHOU KapTUHE MHUpA, U YHUBEPCAJbHbIE y4eOHbIE IEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHBIE, PETYISITUBHBIE), KOTOpble 00ECleynBaloT (QOpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEATENBHOCTH.

IIo3naBare/ibHbIC YHUBEPCAJIbHbIE YUeOHbIC ACCTBUA

ba3oBble jiornueckue aeiicTBus:

YMEHHSI HCMOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS MPH OCBOCHHU
3HAHUU: PACKPBIBAThb CMBICI XUMUYECKUX TMOHATHN (BBIAEISATH UX XapaKTEpHbIC
MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C APYTMMH ITOHATUSIMH), HCIIOIb30BATh
MOHSATUS 111 OOBSICHEHUS OTAEIbHBIX (DAKTOB W SIBICHUH, BRIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJacCU(UKAIIMN XUMHYECKHX BEIIECTB M XUMUUYECKUX PEaKIuH,
YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU HW3Y4YEHUS,
CTPOUTH JOTUYECKUE PACCYKIECHUS (MHIAYKTUBHBIC, NE€AYKTUBHBIE, IO aHAJIOTHH),
JIE€TIaTh BBIBOJIBI U 3aKJIFOUCHUS;

YMEHHE TPUMEHSATH B TNPOLECCE IIO3HAHUS TOHATHS (IPEAMETHBIE U
METANpPEAMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIEIIH, UCITOJIB3YEMBIE B XUMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJbHBIE MPEACTaBICHUS —
XUMUYECKUI 3HAaK (CMMBOJ D3JI€MEHTa), XUMH4Yeckas GopMmylna U ypaBHEHUE
XUMHUYECKON peaKklMd — MPU PEelIeHHH y4eOHO-MO3HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh W XapaKTEPHU30BATHh CYLICCTBECHHBIC
MIPU3HAKU U3YYaEMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUH,
BBISIBJIATH  OOILME€  3aKOHOMEPHOCTH, MPUYUHHO-CJIEACTBEHHBIE CBA3U U
MIPOTUBOPEYMS B U3YUAEMBIX ITPOLECCAX U SBIICHUSX.

ba3oBble uccienoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIIOIb30BaTb MOCTABIECHHBIE BOIPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHMS, @ TAKXKE B KQUE€CTBE OCHOBBI 11 (POPMHUPOBAHHUSI TUIIOTE3BI O MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpuoOpeTeHHe OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U MPOBEIACHUIO
YUYCHUYECKHX OSKCIEPUMEHTOB, YyMEHHE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3yabTar, GOpMYIHpPOBaTh 0OOOIIECHUS U
BBIBOJIBI 10 pe3yNbTraraM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIISITh OTUET
0 MpOoJIeJIaHHON padoTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOMpATh, AaHAJIM3UPOBATH M HHTEPIPETUPOBATH HH(MOPMAIIUIO
pPa3IUYHBIX BUJOB U (POpM MIpeACTaBICHUS, OTYy4aeMyl0 M3 Pa3HbIX UCTOUHHUKOB
(HayqHO-IIOMYJISIpPHAsL ~ JIUTEparypa XHUMHUYECKOTO  COAEPKaHUs, CIPABOYHBIC



nocobusi, pecypcel HMHTepHETa), KPUTHUYECKH OIIEHUBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(pOpMAITHIO;

YMEHUE MPUMEHSTh Pa3IUYHbIE METOAbl U 3alpOoChl MPU TMOUCKE U OTOOpE
MHpOpMalMK ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX [l BBINOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33J1a4 ONpPEACTIEHHOr0 TUIa, TPUOOPETEHHUE OIbITA B
0o0JacTH  UCIONIB30BaHUA  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYIbTYpON aKTMBHOTO UCIIOJIb30BAaHUS PA3JIMUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAaIbHYIO (OpPMY MpeAcTaBIeHUsS UHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/1a4yd  HECIOXKHBIMU CXeMaMH, JIHarpaMMami,
apyrumu popmaMu rpauky U UX KOMOUHAIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce y4yeOHOU U
HCCIIE0BATENIbCKOM NIESITEIbHOCTH MH(POPMAIUIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3fMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOWIEW ITPUPOIHOU
Cpelbl.

KoMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHA:

YMEHHS 3a7aBaTh BOIPOCHI (B XO/€ AUAJIOra U (Mn) JUCKYCCUM) IO CYLIECTBY
oOcyxmaemMoil Tembl, (QOpMyIUPOBATH CBOM TMPEMIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS TIPEAJIOKEHHOM 3a/1a4H;

YMEHUS  MPEACTaBIATh  IOJIYYEHHBIE  Pe3yabTarbl  IO3HABATEILHOMN
NEATeNIbHOCTY B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNlaTh MPEe3eHTAIUI0
PE3YJIBTATOB BBIMOJHEHHUSI XUMHUYECKOTO SKCIEPUMEHTa (J1ab0paTopHOro OMbITa,
nabopaTopHOi pabOThI O UCCIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHUS Y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBATEIbCKOM  NIESITENBbHOCTH  MPU  PEHICHUU
BO3HHUKAIOIINX MOpo0JieM Ha OCHOBE Yy4u€Ta OOIIMX HHTEPECOB M COITIaCOBAHUS
MO3UIM (0OCYXKJIeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIWS
COBMECTHBIX JEHCTBHI, ONpelesieHHe KpPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U JIPYTHE).

PerynsiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE JelCTBHUS:

YMEHUE CaMOCTOSITEIbHO OMNpPEACNSITh LEeNUu AEeSTEIbHOCTH, IUIAaHHUPOBATh,
OCYLIECTBIIATh, KOHTPOJIUPOBATH W TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeNbHOCTh, BbIOUpaTh Haubosee 3 (PeKTUBHbIE CIOCOOBI PENIEHUsI YYEOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSITEIbHO COCTABISITh WJIH KOPPEKTUPOBATH
MPEJIOKECHHBIN  AJITOPUTM JCUCTBUA IIPU BBINOJHEHUM 33JaHUNA C  YYETOM
MOJIyYeHHUS! HOBBIX 3HAHUN 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBaTh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON UEIu, yMEHUE
UCIIONIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraeMbI€ B YCIOBUH 3aJIaHHI.

HNPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMeTHBIX PE3yAbTaTOB IO OCBOCHUIO 00s3aTENBHOTO
COJlepKaHUsA, YCTAaHOBICHHOTO JaHHON (enepanbHON paboueil mporpamMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaloIUMUCS Hay4YHbI€ 3HAHUS, YMEHHS U CIOCOOBI
NEeUCTBUM, crnenuduyeckue s MNpeaMeTHON objactu  «XUMHUS», BB
NEATENBHOCTH IO  TOJYYEHUIO HOBOIO  3HAHWs, €ro  HHTEPHpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE PE3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATUN: aroMm, MOJEKya,
XUMHAYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpOAHAsT U HEOQHOPOJHAS), BAJIEHTHOCTb, OTHOCUTEIIbHASL ATOMHAS U
MOJIEKYJIIpHAsT Macca, KOJIMYECTBO BENIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPHUIATEIBHOCTb, CTEICHb
OKHUCJICHUS, XUMHUYECKasl peakius, KilacCUpUKAIUs peakuuid: peakiuuu
COCIMHEHUS, PEAKIMU pAa3JI0KECHUSA, PEAKUMH 3aMEIICHUS, PEaKLHNU
oOMeHa, 3K30- U IHAOTEPMUUYECKUE PEAKINU, TEII0BOU 3(pdeKT peakiuu,
SAIpO aToMa, AJIEKTPOHHBIN CIION aroMma, aTOMHasi OpOUTallb, paJInyC aToMa,
XUMUYECKAs CBS3b, MOJISIPHAS W HEMOJSpHAsi KOBAJICHTHAs! CBSI3b, HOHHAs
CBA3b, MOH, KATHOH, AaHWOH, pAacTBOpP, MaccoBas JOJs BELIECTBA
(IpoleHTHAs KOHIIEHTPAIUs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHITHH U
MPUMEHSITh 3TU HOHSITHUS MIPU OMUCAHUK BEUIECTB U UX MPEBPALICHUI;

e HCHOJB30BaTh XWMHUYECKYI0 CHUMBOJIUKY [JIi cocTaBieHusi Qopmyn
BEIIECTB U YPABHEHUIN XUMUYECKUX PEAKIINM;

e OIpEAENsATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb  OKHCIIEHHMS  DJEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MMPUHAJIE)KHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCYy COEIUHEHHM I10
dbopmynaMm, BHA XHMHYECKOM CBA3M (KOBaJe€HTHas MW HOHHAs) B
HEOPraHUYECKHUX COCTMHEHUSIX;

e packpeiBath cMmbica [lepmogmueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHAYECKHX AJIEMEHTOB OT MX MOJoXeHus B llepmommueckoit cucreme,
3aKOHOB  COXPaHEHHMS  MacChl  BEIIECTB, IOCTOSIHCTBA  COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YYE€HUS, 3aKOHa ABOTaapo;

e OIKCHIBATh U XapakTepu3oBaTh TaOnuuHyo Qopmy llepuoguyeckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3jiMyaTh TOHITUSl  «IJIAaBHAs
noarpymnmna (A-rpynna)» U «mobounas noarpynmna (b-rpymnma)», mansie u



OonbpIIME TEPUOIbI, COOTHOCUTH OOO3HAUYEHUS, KOTOphIE HUMEIOTCS B
tabnuine «llepuomuueckas cucrema XuMuUueckux osnementoB J[. W.
MeHnneneeBa» € UHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 0OIIee YHCIIO AIIEKTPOHOB
Y paclpeieNICHUE UX IO AIEKTPOHHBIM CJIOSIM);

e KJaccU(PUIUPOBATh XMUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIEeCTBa,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOIIUX B pEaKIUU
BEIIIECTB, MO TEII0BOMY 3 PeKTy);

e XapakTepu3oBaTh (OMUCHIBATh) OOINME XHUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/asi ONMHUCAHUE MTPUMEPAMH MOJEKYISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTM NPOTEKAaHHS XHMHUYECKUX TMPEBPALICHUN B
Pa3IUYHBIX YCIOBUSIX;

e BBIYUCIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MACChI BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO »3JeMeHTa Mo (opMyne CcoeauHEHus,
MAaCCOBYKO JIOJI0 BEIIECTBA B PAcCTBOpPE, MPOBOAUTH pACUETHI 10
YPaBHEHHUIO XUMUYECKON peaKInu;

e TMPUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEIBLHON NEATEIIbHOCTH — aHaJn3
W CHUHTE3, CpaBHEHHE, O0OOOIIEeHHE, CHUCTEMAaTHU3alMIo, KIacCHU(UKAIIUIO,
BBIBJIICHUE TPUYUHHO-CIICICTBEHHBIX CBA3CH — I HU3YyYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PEAKLIHM, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HaAONIOEHHE, W3MEpPEHUE, MOIECIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICJICHHBIN);

e CJIEJIOBaTh MpaBUJIaM IMOJIb30BAHUS XUMHUECKOU MOCYA0M U 1abOpaTopHbIM
obopynoBaHHEM, a Takke IpaBwiIaM oOpalleHus ¢ BeIlIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIUSMH 10 BBIIOJHEHUIO J1a0OpaTOpPHBIX
XUMUYECKUX ONBITOB [0 TOJYYEHHI0O W COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpPOJA M KHCJIOPOAA), HPUTOTOBICHUID PACTBOPOB C
OmnpenesEHHON MacCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U
MMPOBOAUTh XMUMHUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB
ieJa04edl U KUCIOT C MOMOIIbI0 MHIUKATOPOB (JlakMyc, (eHon(TalenH,
METHJIOPAHXK U APYTrHUe).

K koHiy oOyueHus B 9 kiiacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS] YMEHUI:

e PpACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: XUMUYECKUI
AJIEMEHT, arOM, MOJIEKYJIa, WOH, KaTHOH, aHWOH, NIPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTh, CTEICHb



OKHUCJICHHUS, XUMUYECKasi peakiusi, XMMHYeCcKas CBA3b, TEIIOBOU 3¢ dekT
peakuuu,  MOJb,  MOJSIPHBIM  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIIEKTPOIUTHYECKAs] AUCCOIMAIUS, PEeaKIUH HOHHOIO
oOMeHa, Karajau3arop, XHUMHYECKOE€ paBHOBECHE, OOpaTuMble |
HEOOpaTUMble pEAKLUU, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE PpPEAKIINH,
OKHCJIIUTENb,  BOCCTAHOBUTEIb,  OKHCICHME W  BOCCTAaHOBJICHHE,
ajuoTponusi, aMQOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAsl, MOHHAS,
MEeTaJNINYecKasi), KpHUCTaJUIM4ecKas pemIETKa, KOpPpO3Usl METaslioB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peakluu, TMpeaeabHO JOMyCcTUMast
koHueHtpauus 111K BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSATUUA U
MPUMEHSITh 3TU HOHITHUS MIPU OMUCAHUH BEUIECTB U UX MPEBPALCHUI;
UCIIONBb30BaTh XMMHUYECKYI0O CHUMBOJIMKY IS COCTaBlI€HUS (OpMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

ONpENENATh BAaJIEHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
ONpeeIEHHOMY KJIacCy COE€IMHEHUuM 1o (opmynaMm, BHI XUMUYECKOU
CBs3U (KOBaJIEHTHAs, WOHHAs, METAJUIMYecKasi) B HEOPraHUYECKHUX
COEIMHEHUAX, 3apsA]l UOHA MO XMUMUYECKON (dopmylie, XapakTep cCpelbl B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAUINYECKOU
PELIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbicha llepuogmueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBAaTh €ro TOHUMAHUE: OIUCHIBaTh U XapaKTepU30BaATh
TabnuuyHyro gopmy lleprognmyeckoil cuUCTEeMbl XUMUYECKUX 3JIEMEHTOB:
paznuuaTh TOHATHUS «IJaBHasg monarpymnmna (A-rpymmna)» U «1moO0o4yHas
noarpymnmna (b-rpynna)», manble U OOJBIIME TMEPUOABI, COOTHOCHUTH
0003HaYEHUs, KOTOpbIE HMEIOTCS B MEPUOAMYECKON TabmuIiEe, C
YUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB
(coctaB u 3apsj siapa, oOllee YUCIO IEKTPOHOB U paclpeeeHue ux o
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOILIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCJAMHEHUN B Mpelesiax MajbIX MEPUOIOB U
[JIaBHBIX MOATPYMI C YYETOM CTPOCHUS UX AaTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE AJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOIIUX B pEaKIUU
BEIIIECTB, MO TEIIOBOMY 3(P(hEKTy, M0 M3MEHEHUIO CTETICHEH OKHCICHMS
XUMUYECKUX IIEMEHTOB);

XapaKTepu3oBarh (OMUCHIBaTh) OOIIME U CHEeUU(PUUECKUE XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEHIECTB, MOATBEpPXkKIas ONUCAHUE



MpUMeEpPaMU MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEaKIU;

COCTABJIATh yPAaBHEHHUS AJICKTPOIUTHYCCKOW JTUCCOIMALIMM  KHCIIOT,
LIEJIOYEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIM HOHHOTO
oOMeHa, ypaBHEHHS pEaKIui, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
MOCPEICTBOM COCTABJICHHUS JICKTPOHHOTO OajlaHCca dTUX PEAKIINM;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH MPOTEKaHUS XHUMHUYECKUX TMPEBpaIleHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0O XHMMHUYECKOTO JJIEeMEeHTa I0 (opMysie COeaUHEHHS,
MAacCOBYIO JIOJIIO BEIIECTBa B pacTBOpe, MPOBOAUTH pacuéThl IO
YpPaBHEHUIO XUMUYECKOU PEaKIINu;

co0JIIONIaTh MpaBuja MOJIb30BAHUS XUMHUUYECKOU MOCYI0M U J1abOpaTOPHBIM
obopynoBaHHEM, a TakXke IIpaBwia oOOpalieHuss C BelecTBAaMH B
COOTBETCTBUM C MHCTPYKIMSIMHU TIO BBINOJHEHUIO J1aDOpaTOPHBIX
XUMHUYECKMX OIBITOB II0 TIONYYEHHI0O U COOMpPAaHUI0 Ta3000pa3HBIX
BEIIECTB (AMMHAKa M YIJICKUCIIOTO ras3a);

MPOBOAUTH PEAKIINH, TTOATBEPKIAIOIINE KaueCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIIECTB: PACMO3HABATh OIBITHBIM IYTEM XJIOPHUI-, OpOMHUI-, HOTUI-,
kapOoHat-, Qocdar-, cunaukar-, cyiabdar-, THAPOKCHUI-UOHBI, KaTHOHBI
aMMOHHUS U HOHBI H3YYECHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEPAIIMU MBICIUTEILHON JEATEIBHOCTH — aHaJIU3
W CHUHTE3, CpaBHEHHE, OO0O0OIIEHHWEe, CHUCTeMaTU3aIlii0, BBISBICHUE
MIPUYMHHO-CIICICTBEHHBIX CBS3€W — JIJI1 W3Y4YEHHUsS CBOMCTB BEIIECTB U
XUMHUYECKMX PEaKIHi, €eCTEeCTBEHHO-HAyYHbIE METOAbl TO3HAHUA —
HaOIIoIeHNe, U3MEpPEHHEe, MOJAEIHPOBAHHUE, SKCHEPUMEHT (pEasibHbIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/u

Pasnen 1. [lepBoHayajibHble XMMHYECKHE MTOHATHS

1.1

1.2

HaumeHoBaHMe pa3iesioB U

TeM NMPOrpaMMbl

XuMusa — BakHast 001acTh

CCTCCTBO3HAHUA U

HpaKTquCKOﬁ ACATCIBbHOCTHU

YCJIIOBCKa

BemecTBa 1 xumMmudeckue
PCaKInu

Utoro no pazgeny

Koan4yecTBo yacos

Bcero

15

20

KonTtposabHbie
padoThI

Pasnen 2. BaxkHelilue npeacTaBuTeId HEOPraHMYeCKUX BellecTB

2.1

2.2

2.3

24

Bosznyx. Kucnopon. [lousitue

00 okcuaax

Bonopoa.llonsarue o kuciorax

1 COJIIX

Boga. PactBopsl. [Tonstue 06

OCHOBAHUAX

OCHOBHBIC KJIaCChI

HCOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

Utoro no pazgeny

6

11

30

IIpakTuyeckue
padoThbI

DJIeKTPOHHBbIE (IU(pPOBBIE)
o0pa3oBaTeibHbIE Pecypchl

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bub6moreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoauyeckuii 3axkon u [lepuoguyeckasi cucreMa xumudeckux 3j1eMeHToB 1. U. MenaeseeBa. CTpoeHne aTOMOB.

XumMuuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE Pe€akKnumn



[Tepuonnueckuii 3akoH U
[Tepunoanueckas cucrema

31 XUMHUYECKUX deMeHToB . 1.
MenneneeBa. CTpoeHue atoma
XuMH4eckas CBA3b.

3.2 OKHCIIUTEIIFHO-BOCCTAHOBHUTEN

BHBIC pCAKIIUU

Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

15

68

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢




9 KIIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

Hroro 1o

Paszgen 2.

2.1

2.2

2.3

24

Hroro 1o

HaumeHoBaHMe pa3iesioB U TeM
NporpamMmbl

BemecTBo 1 XMUMHYecKHe peaKIUN
[ToBTOpEeHUE U yryoaeHne 3HAaHUH
OCHOBHBIX pa3JIeNIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX
peaxkuuit

DNEeKTPOIIUTUYECKAs AUCCOIHAIIHS.
XUMUYECKUE PEeaKIi B pacCTBOpax

pazzaeny

HemeTtanuabl n ux CoOCAMHECHUSA

OO01as XapaKTepUCTHKa XUMUYECKUX
anemeHToB VIIA-rpynmel. ["amorensl

OO01as XxapaKTepUCTHKa XUMUYECKUX
anemeHToB VIA-rpynmel. Cepa u eé
COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKUX
aneMeHToB VA-rpynibl. A30T, dochop u
UX COEAMHEHUS

OO01as XapaKTepUCTHKa XUMUYECKUX
anemeHToB IVA-rpynnel. Yrepoa u
KPEMHUH U UX COEIMHEHUS

pazzneny

Koan4yecTBo 4acos

Bcero

17

25

KonTtposabHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHBbIE
(undpoBbie)
oOpa3oBarejibHbIE

pecypchl

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bub6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bub6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636




Paszgen 3. Merajuibl M X COeIUHEHHUA

3.1 OO0111Ee CBOMCTBA METAJUIOB

3.2 Baxueiiie MeTaIbl 1 KX COESOUHEHUS

Hroro no pazneny

Pasnen 4. Xumusi u oKpy:Kaminas cpeaa

4.1 BemiectBa n Marepuabl B )KM3HU YEJIOBEKA
Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

16

20

68

bub6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bub6moreka [JOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne

n/u

Tema ypoka

[Ipenmer xumuu. Pois xumuu B
’KM3HU 4yejioBeka. Tena U BelecTna
ITouaTue o MeToax MO3HAHUS B
XUMHUHU

[Tpaktuueckas padora Ne 1 «[IpaBuia

paboTHI B TaOOPAaTOPUH U TIPUEMBI
oOpareHus ¢ 1a00paTOPHBIM
00opyoBaHUEM»

YucToele BEMIECTBA U CMECH.
CriocoOsI pazeneHus cMecei

[TpakTuueckas pabora No 2
«Paznenenue cmeceit (Ha nmpumepe
OYHUCTKHU MTOBAapPEHHOMN COJIN)»

ATOMEI 1 MOJIEKYJIbI

XUMHUYECKHE IEMEHTRI. 3HAKH
(CMMBOJIBI) XHMHYECKHUX DJIEMEHTOB

HpOCTBIe " CJIOXKHBIC BCIIECCTBA

ATOMHO-MOJEKYISIPHOE yU4ECHUE

Koan4yecTBo 4acos

Bcero

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThbI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBarejibHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

bub6moreka [JOK
https://m.edsoo.ru/ff0d227e

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6moreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bub6moreka [JOK
https://m.edsoo.ru/ff0d2be8
bu6moreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bub6moreka [IOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

3aKOH MOCTOSIHCTBA COCTaBa
BeIECTB. XuMuyeckas ¢popmya.
BaneHTHOCTh aTOMOB XUMUYECKUX
AIIEMEHTOB

OTHOCHTEIIbHAS aTOMHAs Macca.
OTHOCHTEIIbHAS MOJICKYIIApHasA Macca

Maccosas J0JIs1 XUMHUYECKOT'O
DJIECMCHTA B COCAUMHCHUH

KomunuectBo BemtectBa. Moub.
MounsipHast macca

dusznyeckre 1 XUMHYCCKHE SIBJICHUS.
Xumudaeckas p€akuus

[Ipu3Haku U yciaoBUS MPOTEKAHUS
XUMHYECKUX PeaKInii

3aKOH COXpaHEHUsI MacChl BEIECTB.
XuUMUYEeCKUe ypaBHEHHS

Brranciaenus KOJIM4YECTBA, MacCChl
BCIICCTBA I10 YPABHCHUSAM
XUMHWYCCKUX peaKuHﬁ

Knaccudukanus xumudeckux
peakuuii (CoeAMHEHUs, Pa3oKEHUS,
3aMelleHus1, oOMeHa)

M. B. JlomoHOCOB —
YUEHBIR-DHITUKIIOTICIUCT.
O00011eHNE U CUCTEMAaTU3 AL
3HAHWHI

bu6moreka [JOK
https://m.edsoo.ru/ff0d2eae

bub6moreka [JOK
https://m.edsoo.ru/ff0d323c

bub6moreka [IOK
https://m.edsoo.ru/ff0d350c

bu6moreka [JOK
https://m.edsoo.ru/ff0d523
0

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bub6moreka [JOK
https://m.edsoo.ru/ff0d3al6

bub6moreka [JOK
https://m.edsoo.ru/ff0d3b8
8

bu6moreka [JOK
https://m.edsoo.ru/ff0d570
8

bu6moreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6moreka [IOK
https://m.edsoo.ru/ff0d40c4




20

21

22

23

24

25

26

27

28

29

KonTponbnas padota Nel mo teme
«BerecTBa 1 XuMHUYeCKUE peaKIUm»

Bo3nyx — cmech razos. Cocran
Bo3ayxa. Kucimopoa — anmeMeHT u
npoctoe BemiectBo. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu OKUCIICHHUS,
ropenue). [Tonarue 006 okcuaax

Crioco6bl oSTy4eHHs KUCIOpo/ia B
1abopaTopuu U MPOMBIIIEHHOCTH.
[Ipumenenue kuciopoaa

TerutoBoit 3P pexT XUMUIECKOM
peakuuu, IOHITHE O
TEPMOXUMHYECKOM YpaBHEHUH, IK30-
U DHIOTEPMUYECKUX PEAKIUAX
TonmuBo (HedTh, yrojab U METaH).
3arpsiz3HeHHE BO3/lyXa, CIIOCOOBI €T
MPeIOTBPAICHHS

[TpakTtuueckas padora Ne 3 o Teme
«[lonyuenue u cobupanue
KHCIIOPO/1a, U3YYEHHUE er0 CBOMCTB»
Bogopon — snemeHT u nmpocToe
BelecTBO. HaxoxaeHue B npupoze
du3nyecKkue 1 XMMUYECKHUE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa

IloHsATHE O KHCIOTaX M COJIIX

bub6moreka [JOK
https://m.edsoo.ru/ff0d429
0

bub6moreka [IOK
https://m.edsoo.ru/ff0d448e

bub6moreka [IOK
https://m.edsoo.ru/ff0d461
4

bub6moreka [JOK
https://m.edsoo.ru/ff0d497a

bu6moreka [IOK
https://m.edsoo.ru/ff0d479
0

bub6moreka [IOK
https://m.edsoo.ru/ff0d4c4a

bub6moreka [JOK
https://m.edsoo.ru/ff0d4ac2

bub6moreka [IOK
https://m.edsoo.ru/ff0d4dd0

bub6moreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [IOK
https://m.edsoo.ru/ff0d50d2




30

31

32

33

34

35

36

37

38

39

Crnioco0bl IOTy4eHUs BOJIOPO/Ia B
nabopaTopuu

[TpakTtuueckas padora Ne 4 o Teme
«[Tonyuenue u cobupanue BoA0poOa,
W3y4YEHHUE €r0 CBOMCTB»

MounsipHbIit 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0b€Ma, KOJHYECTBA
BEIIIECTBA T'a3a M0 €ro U3BECTHOMY
KOJINYECTBY BEIIECTBA UM 00BEMY

Brruncienus o0bEMOB ra3oB 110
YPaBHCHHIO PCAKIIMHU HA OCHOBEC
3aKOHAa 0OBEMHBIX OTHOIIIEHHI ra30B

dusnyeckre U XUMHUYECKHE CBOMCTBA
BOJIBI

Cocras ocHoBanuii. [Tongarue 00
WHIIUKAaTOpax

Bona xak pactBopuTenb.
HackrliieHHbIe 1 HEHACKIIEHHEIS
pacTBopbl. MaccoBas 107151 BelecTBa
B pacTBoOpe

[Tpaktuueckas pabora Ne 5 o Teme
«[IpuroroBneHue pacTBOPOB C
OnpeeIEHHON MacCOBOM J10J1eH
pPacTBOPEHHOTO BEIICCTBA»

KonTposbnas padota Ne2 o teme
«Kucnopoa. Bogopona. Bona»

bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d4{42

bu6moreka [JOK
https://m.edsoo.ru/ff0d542e

bub6moreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6moreka [JOK
https://m.edsoo.ru/ff0d570
8

bu6moreka [IOK
https://m.edsoo.ru/ff0d587a

bu6moreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6moreka [JOK
https://m.edsoo.ru/ff0d5b4
0

bu6moreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6moreka [IOK
https://m.edsoo.ru/ff0d634
2




40

41

42

43

44

45

46

47

48

49

50

Oxkcubpl: cocTaB, KiacCH(pUKaIus,
HOMEHKJIaTypa

[TonyyeHnne n XuMUYECKUE CBOMCTBA
KHACJIOTHBIX, OCHOBHBIX 1
aM(}OTEepPHBIX OKCUIOB

OcHoBaHHUsI: COCTaB, KIacCH(pUKAIINS,
HOMEHKJIaTypa

[TonyyeHnne n XUMUYECKUE CBOMCTBA
OCHOBaHUU

Kucnotsr: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonyyeHnne n XUMUYECKUE CBOMCTBA
KHUCJIOT

Conu (cpegHue): HOMEHKIIATypa,
CIOCOOBI MOTYYCHHS, XUMHUYECKHE
CBOMCTBA

[IpakTtuueckas pabora Ne 6. Permenue
AKCIEPUMEHTAJIbHBIX 3334 [10 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCTMHEHUN»

I'enetnueckas CBSI3b MEKIY
KJIJacCaMU HEOPraHHUYeCKHUX
COeqUHEHNN

O060011eHNE U CUCTEMAaTU3 AL
3HAHUH

KonTponbnas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX

bu6moreka [IOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bu6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bub6moreka [IOK
https://m.edsoo.ru/00ad947
4

bub6moreka [JOK
https://m.edsoo.ru/00ad9b7
c

bub6moreka [IOK
https://m.edsoo.ru/00ad9a5
0

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb
2

bub6moreka [IOK
https://m.edsoo.ru/00ad9el




51

52

53

54

55

56

57

58

coequHeHun"

[lepBbie MONBITKYN Ki1accupukanuu
XMUMHUYECKHX 31eMeHTOB. [loHsTHE O
IpyIax CXOIHBIX 3JIEMEHTOB

[Tepuonnueckuii 3akoH U
[Tepuoanueckas cucrema
XUMHUYECKUX deMeHToB 1. 1.
MeunneneeBa

[lepuonpl, rpyIIibl, MTOATPYIIIIBI

Crpoenue aromoB. CocTaB aTOMHBIX
saep. M3oTonbl

CrpoeHue MEeKTPOHHBIX 000JI0YEK
aTOMOB 371eMeHTOB [lepuoanyeckoit
cucteMmsl JI. Y. MenpaeneeBa

XapakTepuCTUKa XHMUYECKOTO
9JIEMEHTA 110 €r0 MOJIOKEHUIO B
[Tepuonnueckoii cucreme /1. U.
MeunneneeBa

3nauenue [lepuonuueckoro 3akoHa
JUTSl pa3BUTHS HAYKH M TIPAKTHKU. 1.
N. MenaeneeB — y4€HbIH, Megaror u
IrpaKJIaHUH

9J'IGKTpOOTpI/II_[aTeJ'IBHOCTB aTOMOB
XUMHNYCCKUX 3JIEMCHTOB

a

bub6moreka [JOK
https://m.edsoo.ru/00ad9ffa

bub6moreka [JOK
https://m.edsoo.ru/00ada52
c

bub6moreka [JOK
https://m.edsoo.ru/00ada52

C

bu6moreka [JOK
https://m.edsoo.ru/00ada34
2

bu6moreka [JOK

https://m.edsoo.ru/00ada6b
c

bub6moreka [IOK
https://m.edsoo.ru/00ada82
4

bu6moreka [JOK
https://m.edsoo.ru/00ada96
e

bu6moreka [IOK
https://m.edsoo.ru/00adaab
8




59

60

61

62

63

64

65

66

67

68

HNoHnnas xumudeckas CBI3b

Kosanentuas IoJIApHasA XUMHUYCCKasd
CBA3b

Kosanentunas HCIIOJIAApHAasA
XUMHNYECCKas CBA3b

CreneHb OKUCICHUS

OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE
peakiuu

OKHCIUTEIN ¥ BOCCTAHOBUTEIIH

KonTposbnas padota Ned4 o treme
«CTtpoeHue atToMa. XUMHUYECKast
CBSI3b»

PesepBHbIit ypok. O600mIeHNE U
cHCTEeMaTHU3allus 3HaHU I

PesepBHbIit ypok. O6o00IIeHNE U
cHCTEeMaTH3allus 3HAHU I

PesepBHbIit ypok. O600IIeHNE U
cCHCTEMaTHU3allus 3HAHU I

bub6moreka [JOK
https://m.edsoo.ru/00adac3
4

bu6moreka [JOK
https://m.edsoo.ru/00adaab
8

bu6moreka [IOK
https://m.edsoo.ru/00adaab
9

bu6moreka [IOK
https://m.edsoo.ru/00adae2
8

bu6moreka [IOK
https://m.edsoo.ru/00adb07
6

bu6moreka [IOK

https://m.edsoo.ru/00adb07
6

bu6moreka [JOK
https://m.edsoo.ru/00adb48
6

bu6moreka [IOK
https://m.edsoo.ru/00adb33
€

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb
2

bu6moreka [JOK
https://m.edsoo.ru/ff0d61c6
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9 KIIACC

Tema ypoka

[Tepuoanueckuii 3aKoH.
[Tepuoanueckas cucrema
XUMHUYECKUX deMeHToB . 1.
MeunneneeBa

3aKOHOMEpPHOCTH B U3MECHECHHH
CBOMCTB XUMHUYECKHX dJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKHX BELIECTB

Bunel XuMH4YeCKON CBSI3U U THUIBI
KPUCTALTUNYECKUX PEIIETOK

KonTponbnas padota Nel mo teme
«[loBTOpEHUE u yriryoneHue

3HAHWI OCHOBHBIX pasaciioB Kypca

8 xiacca»

Knaccudukarnus xumMudeckux
peaKIuil o pa3IuIHbIM
MIPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOU
peakmuu. [ToHsATHE O TOMOTEHHBIX

Koan4yecTBo 4acos

Bcero

KonTtposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgpoBbie
oOpa3oBarejibHbIE

pecypchl

bub6moreka [IOK
https://m.edsoo.ru/00adb59

€

bu6moreka [JOK
https://m.edsoo.ru/00adb6b
6

bu6moreka [JOK
https://m.edsoo.ru/00adb7e
2

bu6moreka [IOK

https://m.edsoo.ru/00adbac
6

bub6moreka [JOK
https://m.edsoo.ru/00adbcb
0

bu6moreka [IOK
https://m.edsoo.ru/00adbe9




10

11

12

13

14

15

16

N I'CTCPOIrC€HHBIX PEAKIIHUAX

[TonsiTHE O XUMUYECKOM
paBHOBecuU. PaKTOPHI, BIUSIOLINE
Ha CKOPOCTb XUMUYECKON peaKIuu
U TIOJIO’KEHUE XUMUYECKOTO
paBHOBecCHUS
OKHUCAUTENHEHO-BOCCTAHOBUTEIBHbI
€ peakuuu

Teopust 2MEKTPOTUTHUECKON
nuccouuanuu. CuiabHbIe U cialble
ANEKTPOITUTHI

HNonHble ypaBHEHUS peakini

XUMHUYEeCKHE CBOMCTBA KUCIIOT U
OCHOBAHUU B CBETE MPEACTABICHUI
00 2MEKTPOTUTHIECKOMN
JIACCOIHAIIHN

XUMHUYeCcKHUe CBOMCTBA COJIel B
CBETE MPEICTABICHUH 00
AIEKTPOTUTUICCKON TUCCOTUAITIH

[TonsiTue o ruzponuse cosnen

O00011IeHNE U CUCTEMAaTU3 AL
3HAHUH

[TpakTrnueckas padora Ne 1.

e

bu6moreka [JOK
https://m.edsoo.ru/00adc28
c

bub6moreka [JOK
https://m.edsoo.ru/00adcade

bu6moreka [JOK
https://m.edsoo.ru/00adcd6
8

bu6moreka [JOK
https://m.edsoo.ru/00add44
8

bu6moreka [IOK
https://m.edsoo.ru/00add5d
8

bu6moreka [IOK
https://m.edsoo.ru/00add8b
2

bu6moreka [JOK
https://m.edsoo.ru/00add9d
4

bub6moreka [JOK
https://m.edsoo.ru/00addd1
2

bu6moreka [JOK




17

18

19

20

21

22

23

24

«Pemenne sKcriepuMEeHTATBHBIX
3a1a4»

KonTposbnas padota Ne2 o teme
«DNEKTPOTUTHYECKAS
aucconuanus. XuMU4ecKue
peaKkLuu B pacTBOpax»

OO61rast XxapakTepHUCTHKA TaJIOTCHOB.
XHUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa

XnopoBosopoa. CossiHasg KUCTOTa,
XUMHUYECKHUE CBOMCTBA, IOJIy4eHHUE,
MIPUMEHCHHE

[Tpaktuueckas padora Ne 2 o Teme
«[Tosnydyenue constHON KUCIIOTHI,
H3y4yeHue e€ CBOMCTB»

Brruucnenus mo ypaBHeHHSIM
XUMUYECKUX PEaKIIUN, €CIIU OANH
W3 pEeareHTOB JiaH B U30BITKE

OO01as XxapakTepuCTHKa 2JIEMEHTOB
VIA-rpymibl

ANnnoTponHeie MOAU(PUKAIIIT
cepbl. HaxoxaeHnue cepsl u eé
COCIMHEHUH B MIPUPOJIE.
XUMHUYECKUE CBOUCTBA CEPBI
CepoBoziopoa, cTpoeHue,
buznueckre u XUuMUYECKUe
CBOMCTBa

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

bu6moreka [IOK
https://m.edsoo.ru/00addec)

bub6moreka [IOK
https://m.edsoo.ru/00addfe2

bub6moreka [JOK
https://m.edsoo.ru/00ade10
4

bu6moreka [IOK
https://m.edsoo.ru/00ade34
8

bu6moreka [IOK
https://m.edsoo.ru/00ade48
8

bu6moreka [JOK

https://m.edsoo.ru/00ade64
a

bu6moreka [JOK
https://m.edsoo.ru/00ade64
a

bu6moreka [IOK
https://m.edsoo.ru/00ade80
2




25

26

27

28

29

30

31

32

Oxkcuppl cepbl. CepHasi KUCIIOTA,
(hU3UYECKHe U XUMUYECKUE
CBOMCTBA, MPUMECHECHHUE

XUMHYECKUE PEaKIINH, JICHKAIIUE B
OCHOBE IPOMBIIICHHOTO CII0c00a
MTOJTYYCHHS CEPHOM KHUCIIOTHI.
XHUMHYECKOE 3arpsi3HCHHE
OKpYXaIoIIeH cpebl
COCTMHCHUSIMH CEPbI

Brranciaenne MmaccoBoM 10U
BBIXO/a MPOAYKTA PEAKIIHI

OO61rast XapakTepHUCTHKA JIEMEHTOB
VA-rpynmnsl. A30T,
pacrpocTpaHeHue B MPUPOJIE,
(hU3UYECKHe U XUMUYECKHE
CBOMCTBA

AMMHaK, ero pusznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIyYCHHE
Y IPUMEHEHHE

[Tpaktuueckas padora Ne 3 o Teme
«[lonyuenne ammuaxa, u3ydeHue
€ro CBOMCTB»

A3oTHas Kuciora, e€ gpuznueckue
A XUMHUYECKHE CBOMCTBA

Hcnonb3oBaHue HUTPATOB U COJEH
aMMOHHMSI B KaY€CTBE MUHEPAIbHBIX
yaoOpeHui. XUMHYECKOE
3arps3HEHUE OKPY)KAIOIIEH CPEIb

bu6moreka [IOK
https://m.edsoo.ru/00adea2
8

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

bu6moreka [IOK
https://m.edsoo.ru/00adeea6

bu6moreka [JOK
https://m.edsoo.ru/00adf004

bu6moreka [JOK
https://m.edsoo.ru/00adf180

bu6moreka [IOK
https://m.edsoo.ru/00adf306

bu6moreka [IOK
https://m.edsoo.ru/00adf518




33

34

35

36

37

38

39

40

COCIIMHEHUSIMU a30Ta

dochop. Okeun hochopa (V) u
dbocdopHas kucnora, puznueckue
Y XUMHUYECKUE CBOWCTBA,
MOJTy4CHUE

Hcnons3zoBanue docdaros B
KaueCcTBE MUHEPAIbHBIX
ynoOpeHuii. 3arps3HeHue
pUpPoIHOH cpenbl hocharamu
VYrepon, pacpocTpaHeHue B
npupoje, hpuznueckue u
XUMHYECKHUE CBONCTBA

Oxkcunpl yrneposa, ux (pu3ndeckue
1 XUMHAYECKHE CBOMCTBA.
DKOJIOTUYECKHE TPOOIIEMBI,
CBSI3aHHBIE C OKCHJIOM yIJIepoJia
(Iv)

VronpHas KACI0Ta U €€ COJIn

[TpakTtuueckas padora Ne 4 o Teme
"[lonyyeHue yriaekucioro rasa.
KauecTBenHas peakius Ha
KapOOHAT-uoH"

HepBOHa‘IaJIBHBIe MOHATHSA 00
OpraHMYCCKHX BCIICCTBAX KaK O
COCAMHCHUAX yIJIepoga

Kpemuuii u ero coearHeHust

bub6moreka [IOK
https://m.edsoo.ru/00adf68a

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

bub6moreka [IOK
https://m.edsoo.ru/00adfebe

bu6moreka [IOK
https://m.edsoo.ru/00ae006
c

bu6moreka [JOK
https://m.edsoo.ru/00ae027
e

bub6moreka [IOK
https://m.edsoo.ru/00ae054

€

bub6moreka [JOK



41

42

43

44

45

46

47

[Tpakrtrnueckas padora Ne 5.
Periennie sxcriepuMeHTaIbHBIX
3aj1a4d 1o TeMe «BakHenmune
HEMETaJUIbl U UX COCTUHEHUS»

KonTposbnas padota Ne3 o teme
«BaxxHeiime HeMeTauibl U UX
COCIIMHEHUS»

OO01as xapaKTepuCcTHKa
XUMHUYECKHUX 2JIEMEHTOB —
MeTaioB. Meraiinueckas CBA3b U
MeTaJInyecKasi KpucTallinuecKas
pemérka. @u3nyecKue CBOMCTBA
METaJJIOB

XHUMHAYECKHUE CBOMCTBA METAIJIOB.
DNEKTPOXUMHUYECKUI P
HaIpsHKCHUH METaJIIOB

OO6mme crnocoObl MOTYICHHS
MeTtannoB. CiuiaBel. BeranciaeHus
110 YPAaBHEHHSAM XHMHUYECKUX
peaKIui, €CIM OJIMH U3 PEarcHTOB
COJICPYKUT TIPUMECH

IlonsTHE O KOPPO3HHU METAJIIIOB

Illeno4nbie METAILIBI

https://m.edsoo.ru/00ae080
a

bu6moreka [JOK
https://m.edsoo.ru/00aeObf2

bub6moreka [IOK
https://m.edsoo.ru/00ae0el
8

bub6moreka [JOK
https://m.edsoo.ru/00ae103
e

bub6moreka [JOK
https://m.edsoo.ru/00ael 15
6

bub6moreka [IOK
https://m.edsoo.ru/00ael 15
6

bu6moreka [JOK
https://m.edsoo.ru/00ael127
8

bu6moreka [JOK
https://m.edsoo.ru/00ael14b




48

49

50

51

52

53

54

55

56

57

OKcHIIBI ¥ THAPOKCUIBI HATPUS U
KaJIus

IllenoyHo3eMenbHBIC METAJIbI —
KAJIBIUHA U MarHuu

Baxueiiime coequHeHUs KAILIUI

O00011eHNE U CUCTEMAaTU3 AL
3HAHUH

JKEcTkoCTh BOIBI U CIIOCOOEI €€
YCTpaHEHHUS

[IpakTuueckas padora Ne 6 o Teme
"YKEcTKOCTH BOALI U METOMLI €6
ycTpaHeHus"

AsromMuHu

AmMdoTepHbIC CBOMCTBA OKCHIIA U
TUIPOKCHUIA

Keneso

OKcHUbI, THIPOKCUIBI U COTH
xenesa (II) u xxenesa (11I)

2

bu6moreka [IOK
https://m.edsoo.ru/00ael14b
2

bub6moreka [IOK
https://m.edsoo.ru/00aelSe
8

bu6moreka [IOK

https://m.edsoo.ru/00ael Se
8

bu6moreka [JOK
https://m.edsoo.ru/00ae188
6

bu6moreka [JOK
https://m.edsoo.ru/00aeclae8

bub6moreka [JOK
https://m.edsoo.ru/00aelc6
4

bu6moreka [JOK
https://m.edsoo.ru/00aelc6
4

bu6moreka [IOK
https://m.edsoo.ru/00aeld8
6

bub6moreka [IOK
https://m.edsoo.ru/00ae35e




58

59

60

61

62

63

64

65

66

O00011IeHNE U CUCTEMAaTU3 AL
3HAHUH

[TpakTuueckas padora Ne 7.
Pemienne sxciepuMeHTaTbHBIX
3aj1a4d 1o TeMe «BakHewmune
METaJIbl ¥ UX COCTUHEHUS»

Brruucienus mo ypaBHeHHSIM
XUMUYECKUX PEaKIIUN, €CIIU OANH
W3 pEeareHTOB JIaH B U30BITKE HIIH
COJICPKUT IpuMecH. BreruucieHus
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTa
peakiuu

O00011eHNE U CUCTEMAaTU3 AL
3HAHWHI

KonTposbnas padota Ned4 o teme
«BaxHeiime MeTauibl U UX
COCIMHEHUS»

BemectBa u marepuaisl B
MOBCEIHEBHOM JKU3HH YeIOBeKa

XuMudeckoe 3arpsA3HCHUC

OKpYXKaIOIIeH cpesibl

Pons xumum B pPEIICHNN
OKOJIOTHYECKUX npo6neM

PesepBHbIit ypok. O600mIeHNE U
cHCTEeMaTHU3allus 3HAHU I

=)

bub6moreka [JOK
https://m.edsoo.ru/00ae3de8

bub6moreka [IOK
https://m.edsoo.ru/00ael75
0

bub6moreka [JOK
https://m.edsoo.ru/00ae3f50

bu6moreka [IOK
https://m.edsoo.ru/00ae427
0

bu6moreka [IOK
https://m.edsoo.ru/00ae427
0

bu6moreka [JOK
https://m.edsoo.ru/00ae0d0




a

PesepBHbIit ypok. O600mIeHNE U bubmorexa HOK

67 . 1 https://m.edsoo.ru/00adb33
cUCTeMaTHh3alus 3HaHUH .
. bu6moreka [IOK
Pese . O600mIeHNe
68 SCPBIHbI YPOK © \I,H et 1 https://m.edsoo.ru/00ad9cb
cUCTeMaTHu3als 3HaHUH 5
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
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