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MOACHUTEJBHAS SAIIMCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABI€HA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOI 00pa3oBaTENIbHON IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCHUTAHUS U C Y4ETOM KOHIICTILMHU IPEnoJaBaHus y4eOHOro Mmpeamera
«Xumusi» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit @enepanuu. B mporpamme yuTeHbl
uaen u mnonoxeHuss KoHunenmuumu pa3BUTHS XHMMUYECKOro oOpasoBanusi B Poccuiickoit
denepanuu.

[IporpaMmma 1o xuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIel CcTpaTternu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHUS OOYydYaIOUIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpkKAHUE, IPEIyCMAaTPUBACT paclpeielieHue ero mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jeiaM U TeMaM IIPorpaMMbl IO XMMUH, ONPENEIseT KOJIUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKHU COJEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
M3YYCHUS XUMUHU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOTUKU Yy4eOHOTO
Ipolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarolUXCsl, ONPEAEISeT BOZMOKHOCTH MPEAMETa JUIs
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOHN 00pa30BaTeiIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OO0IIEro 00pa30BaHusl, a TakkKe TpeOOBaHUM K pe3yabTaTaM 00y4eHUs] XUMUU
HA YpOBHE 1eleil W3y4YeHHs] MpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU
JEeSITeILHOCTH 00YUaIoIMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHUpOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
NPECTaBICHUN O MaTepUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (DOPMUpPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX YHEPTUU U 00 HBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus TI00albHBIX MPOOJIEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUILEBOM U SKOJIOTHYECKON 0e30MacHOCTH, MPOOIIeM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOM  JesATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HH, TaKk U B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHMT CO CHEIU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOI'O
B3IJIs1/1a HA €AMHCTBO MPUPO/IBI U YEIIOBEKA, ABIISIETCSI OTBETCTBEHHBIM 3TAlOM

B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaroLIXCs;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJl B JKOJIOTMYECKOE 0Opa3oBaHuE
oOyJaronuxcs.

JlanHble HampaBiieHHs B OOy4YE€HHH XUMHUH 00OecnedyMBaroOTCsl CHEHU(PUKON colep:kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOW XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMMHH Cc(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé m3ydeHuro. CopepkaHHE CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHMHYECKOW peakiuu. O0e STH CHCTEeMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY MOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

MPEJICTaBICHUI 00 IEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB B PACTBOpAX.



Teopernueckne 3HaHUS PACCMATPUBAIOTCSI HAa OCHOBE SMIIMPUYECKH TOIYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKLIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOLIEHHUSI K HAyYHOMY 3HaHMIO U METOJlaM M03HaHMs B Hayke. V3yueHne xumuu
IPOUCXOAUT C IMpPHUBJICYEHUEM 3HAHUNW W3 paHee MH3YYCHHBIX YYEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESITENbHOCTH YEJIOBEKA U KAaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOIIEHNH K HAyYHBIM METO/1aM MTO3HAHUS IPU U3YUYEHUHU BEUIECTB U XUMUYECKHUX PEAKIUil, B
(GopMHpPOBaHUM W pPa3BUTUM I[103HABATEIbHBIX YMEHMH M HMX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BeL[ECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy W3ydyeHMM XMMUU HA ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XKHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO DPELIEHUH, CIIOCOOHOM aaanTupoBaThcs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HaNpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOlIieHne oOyJyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(GopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUOB JESITEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYUYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHWBATDH SIBICHUS OKPYXKAIOLIETO MUpPA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHH, TNPUMEHATh MX TIpPH peUleHud npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTUYECKUX OTHOUIEHUH, TOHUMaHMs [IEHHOCTU
XUMHUYECKMX 3HaHWM JJi1 BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBOM JEATEIBHOCTH B LENSAX COXPAHEHMsI CBOETO 370POBbSl M OKPYXKAIOIIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis U HalPaBJISCHHOCTU JajbHENUIIero 00yueHus..

OO61iee yuCIIO YacoB, OTBEAEHHBIX JJI1 MU3YyYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaisieT 136 yacoB: B § kmacce — 68 yacos (2 yaca B Hezieno), B 9 kiacce — 68
gacoB (2 uwaca B Hemento). CormacHo ydyeObHomy turany MBOY, romoBomy KalleHIapHOMY
yuebHomy rpa¢uky Kpacnosckoii COILl, Ha n3ydyenue yyeOHOro Kypca 3aruiaHupoBaHo - 135
yac (2 gaca B HeJlenro): 68 gacoB B 8 kiacce n 67 9acoB B 9 kiacce.



COJEPKAHUE ObYYEHUA
8 KJIACC

ITepBoHayajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuUMHM B KM3HM 4YeslOBEKa. XUMHUS B CUCTeME HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BemecTB. llonarue o
METO/ax MMo3HaHMs B XUMuu. YucTele BemecTBa u cmecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHX 3JEMEHTOB.
[TpocTeie u Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass Qopmyna. BaneHTHOCTP aTOMOB  XUMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHAs Macca. OTHOCUTENbHASI MOJIEKYJISIpHAST
Macca. MaccoBasi 10J11 XMMHYECKOIO JJIEMEHTA B COCJMHCHHH.

KoymuectBo BemecrBa. Mosb. Moisipaas macca. B3anMoCBsA3b KOJIMYECTBA, MAacChl H
yucia CTPYKTYPHBIX €MHULL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSINHEHHH.

®u3nyeckue M XUMUYECKHE SIBICHHSA. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIecTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanuss XuMUUECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJIOH, MpaBWiIaMu padOThl B JabopaTopuu W ImpuéMamu
oOpatieHus ¢ 1a0opaTOpHBIM O0OpPYIOBAaHUEM, HW3YYEHHE U ONHUCAHHWE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPraHWYECKHX BEUIECTB, HaOMIOJeHHE (PHU3UYECKUX (TUIaBJICHHWE BOCKA, TasHUE
JbJla, PAaCTUPAaHUE caxapa B CTYNKE, KHICHUE U KOHJCHCALUs BOJbI) U XUMHUYECKUX (FOpeHHe
CBEUM, MPOKAJUBAHUE MEIHOM IPOBOJIOKH, B3aUMOJCHCTBHME MeJla C KHUCJIOTOH) SIBJICHUH,
HaOJI0IeHNE U OINMCaHMEe MPU3HAKOB MPOTEKAHUsI XMUMHUUECKUX peakluil (pa3joxeHue caxapa,
B3alMOJIEICTBHE CEPHON KUCIIOTHI C XJIOpUIoM Oapusl, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieNieHus CMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpoBeIEeHHE OUYUCTKH TIOBAapEeHHONW COJM, HaONIOJEHHEe U OIHCaHHe
pe3yNbTaTOB IPOBENEHUSI OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

Baxkuelinue npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx — cmech raszos. CocraB Bo3ayxa. Kuciopon — 2/€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nueckue U XMMHUECKUE CBOMCTBA (peaKklMu TOPEHMUS).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl TOIY4YeHHs KHUCIOpoJga B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopot kucioposaa B npupone. O30H — aiaoTponHas MOAuUKaLus
KHCIIOpO/Ia.

TeroBoil 3PQexT XUMHUYECKON peakluu, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — »nanmemeHT u mpocroe BemecTBo. Haxoknenue Bomopoaa B IIPHUPOIE,
¢buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTel u comnu.

MonsipHblii 00BEM ra30B. Pacu€rbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmieHHbIE U
HEHACBILIECHHBIE pacTBOpBL. PacTBOpuMOCTh BellecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbL. OcHOBaHMs. Ponp pacTBOpoOB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B IpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcuasl. Kiaccudukanus OKcHaoB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromnire. Homenknatypa
oKkcu0B. PU3NUECKHE U XMMUUECKHE CBOMCTBAa OKcHUI0B. [losyueHne okcuaos.

OcHoBanus. Kmaccudukaruss OCHOBaHHWM: MIENOYM HW HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. Pusnueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomyuenue
OCHOBaHUM.



Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucior. @u3ndeckue U XMMUYCCKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. dusnueckue U XUMUYECKHEe cBoWcTBa cojel. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMpE/IeNICHHEe COIEPKaHUs KUCIOpoAa B BO3AyXe, MOJydyeHue, cooupanue,
pacrno3HaBaHME M M3yYEHHE CBOMCTB KHUCIOpOJa, HAOIIOJAECHHE B3aUMOJIEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W INpEKpalleHusi ropeHus (mmokapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHZOB M ONUCaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHUE CBOMCTB BojOpoja (TOopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3lOB BEIIECTB KOJIMUYECTBOM
1 Momb, HccienoBaHNE OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0JE€H pacTBOPEHHOIO BEILIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUIaMM (HaTpueM U KajiblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE OOpPa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0JIEHUE M3MEHEHUs OKPACKM WHIMKATOPOB B PAacTBOpPAaxX KHUCIOT W IIEJIOYEH, U3ydyeHUe
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTallaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHelue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Iepuonuyeckuii 3axkon u Ilepuoauyeckasi cucreMa xumuyeckux djaementos . U.
MennesieeBa. Ctpoenune aToMoB. XUMH4YecKasi CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakiuumn

[TepBble NONBITKY KJIACCU(PUKALUN XUMHUECKUX 3JIeMeHTOB. [IoHATHE O Tpynmax cXOaHbIX
9JIeMEHTOB (IIETIOYHBIE M IIEJIOYHO3EMENIbHbIE METaUlbl, TaJlOT€Hbl, WHEPTHBIC TIa3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCHIBI.

[lepuognueckuii  3akoH. Ilepuoguueckas cucremMa XMMHYECKHX d3JeMeHTOB [l
U. MenneneeBa. Koporkonepuonnas u JymHHonepuoaHas ¢opmbl [leprnoaudeckoil cuCTeMbl
xumuyeckux oanemeHToB [J[. U. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX sanep. M3oromsl. Onektponsl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20 XuMUUecKuX 3yeMeHToB [leproauueckoil cucTeMbl
J. W.Menneneea. XapakTepucTHKa XHMHYECKOTO JJIEMEHTa II0 €ro IOJIOXKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XUMUYECKUX DJIEMEHTOB, METAJNINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyNIaM U Mepruoiam.

3nauenue llepnonnueckoro 3akoHa u Ileproanueckoil CUCTEMBI XMMHUYECKUX JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbIl U IpakJaHUH.

XuMunyeckas CBSI3b. KoBaneHnrtHas (monsipHas " HETOJIsIpHAsA) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoueccel okucaeHus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OoO0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE TUAPOKCUAA
LIMHKA C pacTBOPaMHU KHCJIOT M IIEI0YEH, TPOBEJECHUE ONBITOB, WIIKOCTPUPYIOLUUX NPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (frOpeHue, peakiiuu pas3ioKeHUs, COETUHEHHUS).

Mesicnpedmemmuuie ceasu

Peanuzanus MeXIpeaMETHBIX CBS3€H NMPU W3YYEHUN XUMUHU B 8 KJacce OCYLIECTBISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak M TMOHSATHH,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO011re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HayuHBIH (DaKT, runoresa, Teopus, 3aKOH, aHaJIN3,
CUHTE3, KIacCHU(pUKaluUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHNe, MOJIENb, SIBJICHUE.

Odusnka: Marepusi, aroM, OJJCKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWA, HW30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJCKTPUUYECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEITUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IMOJIE3HbIE
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYECKas peaKuust

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
H. Menpeneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB XMMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COEAUHEHHH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepronndeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMUMHUYECKON CBS3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMIETKM M BHJIAa XUMHUYECKOU
CBSI3H.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCcTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, IeHeThdecKas
CBsI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XUMUYeCKUX peakUui MO pa3IMYHbIM IpU3HAKaM (II0 YUCIY M COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 0 YYacCTHIO KaTalu3aropa). JK30- U
DHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopocTu XxuMHueckod peakiuu. [loHsTue 00 oOpaTUMBIX U HEOOpaTHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEepOreHHbIX peakuusx. Ilonstue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAaKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOLMALMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenens qucconnanui. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun monHoro oomeHa. YCIoBUsI TPOTEKaHUSI PEeaKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIIOT, OCHOBaHUI M COJEW B CBETE
MpeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalioB (rpadgura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMH OT BO3ACUCTBHS PA3IUUHBIX
(bakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB, Mpolecca JUCCOIHAINU
KHCJIOT, ILIEJIOYe M cojeill (BO3MOKHO HCIIOJIB30BAHME BHUAEO MaTE€pUANIOB), IIPOBEIEHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKAHMUs PeaKIMii MOHHOro oOMeHa (oOpa3oBaHHe
ocajika, BBIIEJICHHE Tra3a, o0pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUuil (rOpeHue, peakluu PpasjIokKeHUs, COCAUHEHUs),
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAUECTBEHHBIX pPEAaKUMM Ha HOHBI,
pEeIIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4.



HemeTtayuibl 1 UX cOeJUHEHHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHsSI aTOMOB, XapaKTEpHBIE
crernieHu okucineHus. CTpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOEHCTBHE C METajulaMH, HEMETaJulaMu,
menoyamu). Xsoposopopoa. ConsiHas  KHUCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBue xjiopa U XJI0pOBOAOPO/Ia Ha OPraHn3M uYesoBeka. BaxkHelme Xaopuabl
U UX HAXOXJIEHUE B IIPUPO/JIE.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHbIE MOJU(PUKALIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3MYECKHEe M XHUMHUYECKHe cBoicTBa. OKCHIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBUTENS Kilacca KUCIOT M creuudpudeckue). XHUMHUYECKHE PEaKIMy,
JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoslyuyeHus cepHoil KucioTsl. Ilpumenenue
cepHOi KUCIOTHL. COJIM CEPHOM KHCIIOTHI, KAUeCTBEHHAS peaknus Ha cynbpaT-noH. HaxoxneHnue
ceppl M €€ COeAMHEHUH B MpHUpojae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolled cpessl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacHpoCTpaHeHHE B MpuUpoje, (U3NYECKHE U
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gu3n4ecKue 1 XUMHUIECKHe
CBOWCTBA, MoytyueHue 1 npumenenue. Conu aMMoHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRA,
npuMmeHenue. KauecTBeHHas peaklids Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJyuyeHHE,
¢usnueckue M XUMHUYECKHE CBOicTBa (0OmIMEe Kak MpeAcTaBUTENs Kilacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnil. XuMu4eckoe 3arpsi3HeHUe OKpYXKarollled cpesibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOUYBBI U BOA0EMOB). Docdop, algoTponHble MOAUDUKALNUN
dochopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznyeckne M XHMMHUYECKHE CBOWCTBa, mHoiyueHue. Vcmonb3oBanue @ochaTroB B KayecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapaktepuctuka s1aeMeHTOB [VA-Tpynnbl. OcoO€HHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHMs. YTIEpOoJ, alIOTPONHbIE MOIU(PUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gpusndeckue U XuMuyeckue cBoiictBa. AncopOuus. Kpyroopot yriepona B mpupo/ie.
Oxcuapl yraepona, Ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, IEHCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U MPUMEHEHHEe. DKOJIOrHYecKre mpoOieMbl, CBsI3aHHbIe ¢ okcuaoM yriaepozaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIVIeHUs KJIMMarta, MapHUKoBbI 3¢ dekt. YrompHas kuciaora u eé
coliM, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOICTBa, MolydeHHe U npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcronb3oBaHue  KapOOHAaTOB B OBITY, MeIUIUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHbIe MOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COCIMHEHMSX Yriepoja
(MeraH, JTaH, OSTWJEH, alETWIEeH, STaHOJ, IJHUIEPUH, YyKCycHas kucioTa). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HUX IepepaboTKu
(6eH3uH), UX POJb B OBITY ¥ MMPOMBIIUICHHOCTH. [[OHITHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KHU3HM UeloBeKka. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. Baxkueimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€pPHAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHHe 00paslloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, TIPOBEICHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOJIOJEHHE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,



oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C O0pa3laMu XJIOPUIOB (TaTIOTEHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHUE
BUJEOMATEepHaoB), HaONIOAEHUEe Tpouecca OOYIJMBaHUS — caxapa IO  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XMMUYECKUX CBOMCTB pa30aBJIICHHOW CEPHOMU
KHCJIOTHI, TIPOBEJICHHE KaYyeCTBEHHOW peakIMM Ha CylIb(paT-uOH U HAOIIOJCHHWE NpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (DU3MUeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX U (pocOpHBIX yrnoOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3YUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MeAbI (BO3MOYKHO
MCIIOJIb30BAaHUE BUJCOMATEPHUAIOB), M3yYEHHE MOJENel KPHUCTAUIMYECKUX PEHI€TOK anMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM aacopOIMd PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, pacro3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEJCHHE KAYeCTBEHHBIX peaklui Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHUE C MNPOAYKIUEH
CHJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/ad no Teme «Baxuelmume
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHX DOJEMEHTOB — METa/NIOB HAa OCHOBAaHUU HX
nonoxkenus B [lepuonnueckon cucreme xumuueckux 3neMeHToB [. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckas CBs3b M METAJUIMYECKas KpUCTauIMYecKas
pemérka. DJIEKTPOXUMHUYECKUM psJl HanpsykeHU MeTauioB. PU3MYECKME M XUMHYECKHE
cBoiicTBa MetayyioB. OOiue crnocoObl MoxydeHus: MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3un. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaIbL: MOJ0KEHNE B [leproauyeckoil cucTeMe XUMUYECKUX dJIEMEHTOB /.
W. MenneneeBa, cTpoeHUE UX aTOMOB, HaxoXJeHUe B npupozae. Pusnueckne U XUMHUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[[{eroyHO3eMeENbHBIE METAUIBl MAarHUW W KalblUi: moJokeHue B Ilepuonnueckon
cucreme xumudeckux snemeHtoB . WM. MenneneeBa, CTpoeHME HMX aTOMOB, HAaXO)KJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KaiblMs (OKCUI, THIPOKCU, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTPaHEHUS.

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMEHTOB /I
W. MenneneeBa, CTpoeHUE aTOMa, HaxoXkJAeHuUe B mpupoae. DPuU3NYECKHE U XUMUYECKUE
cBOiicTBa amoMuHusA. AMpOTEpHbIE CBOMCTBA OKCH/IA U THAPOKCUA ATTFOMUHUS.

Keneso: mnonoxenne B llepuomanueckoil cucreMe XUMHUYECKHX 2JIeMEHTOB /I
W. MenneneeBa, CTpO€HHE aTOMa, HaxOXKJIE€HHE B npupone. Puznueckne M XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu sl u conu xenesa (II) u sxxenesa (II1), ux cocras, cBoiicTBa
Y TIOJIy4YCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METaZIOB M CIUIaBOB, MX (PU3MUECKUMM CBONCTBaMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMATEPHAJIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOW (BO3MOXHO MCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpOILlECCa TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIb30BaHME  BUAEOMATEpUajoOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHUs, KaJbIlUs, alllOMUHUA, IWHKA, *kene3a (II) u xenesza
(I1I), meau (II), HaGmoieHNE U ONMKMCAHKE MPOLECCOB OKpAIIMBAHUS TUIAMEHM MOHAMM HATPHS,
KU M KaJblUs (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEOBAHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE IKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHeWIme MEeTajljIbl U UX COCIMHEHUSI.

XuMHS U OKpPYsKaas cpeaa



BemiectBa u maTepuainbl B MOBCEAHEBHOW XKU3HU 4YeOBEKa. be3omacHoe MCIoIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomrs mpH XUMHUYECKHX OXKOTax |
OTPABJICHHSIX.

XUMHUECKOE 3arps3HEHUE OKpYXarollel cpenabl (IpenenbHas J0MyCTUMash KOHIICHTPAIIHs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Mescnpeomemnuie ceasu

Peanuzamus MeXIpeIMETHBIX CBS3€H MPU M3YyYEHUU XUMHUU B 9 Kjacce OCYIIECTBIISETCS
4yepe3 MCIOJb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAYYHBIX IIOHATHW, TaK U TIOHATHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KIacCHU(pUKaIuUs, NEPUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MaTEPHAIIHI.

®dusnka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, DIEKTPUYECKHM 3apsil, MNPOBOAHHUKH, MOJIYIPOBOJHUKH,
TUAICKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHCTAIMYECKAs PEIMIETKA, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUs, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtumpocdhepa, MHUHEpaIbl, TOPHBIE TOPOJABI, IIOJIC3HBIC
MCKOIIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI TPOI'PAMMBI IO XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA (BA30OBbIM YPOBEHD)

JINMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNbTaThl OCBOEHHMsS MPOrPaMMbl OCHOBHOIO 0OLIEro oOpa3oBaHMs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €IMHCTBE YU€OHOH M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUIAMHU M HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHUS M COLIMATIM3ALMH O0yUYarOIIHUXCSl.

JIMYHOCTHBIE pPE3YJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACHIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACII/INI0, TIOHMMAaHMS 3HAYCHUsS XMMUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh TOCTOBEPHON HH(OpMaIueil 0 mepeaoBbIX JOCTHKEHUSAX U OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEJCTAaBICHNUS O COLMAIBHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOLICHWH B
KOJIJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOHM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOIN U JPYTruX BHJAX JEATEbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOM
COBMECTHOHM JIEeSITETLHOCTH MPH BBITOJHEHUH YYEOHBIX, TIO3HABATEIBHBIX 33/]a4, BBHIIIOJHEHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM y4EOHBIX MIPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TIPOLIECCE ITOH y4eOHOH IesTeTbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE
IOBEJICHUE U IOCTYNKH CBOMX TOBapHIIEeH C MO3ULUH HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  MPEJCTABICHHUS O  BEIIECTBE M  XUMHYECKOW  pEaKIHH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABISIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HAIpPaBJICHHbIE Ha IOJYYEHHWE HOBBIX 3HAaHUHM MO XUMUH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB U SIBJICHWH, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIbTYpBhl, B TOM YHUCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpPEC K OOyYEHWI0 W TO3HAHUIO, JIIOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHONH M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 0OyUEHUS B JaJIbHEHIIEM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBEIO,
YCTAHOBKM Ha 37I0POBBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJNEHUS alKorojsi, HAapKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuil 0e30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKMMH BEIIECTBaMH B OBITY U pealbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K NMPAKTHUECKOMY M3YyUEHHIO TPOPEeCcCuii U TpyAa pa3IMdHOTO PoJia, YBOKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUs
IOPEIMETHBIX 3HAaHUW 10 XWUMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
POJOIDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,



OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHOW MpodecCHOHATBHON NeATeTbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMUYECKU 1€1€CO00pa3HOE OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3eMmile,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUs MpaBuil O€30MacHOT0 MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH TMPUMEHATh 3HAHUS, MOJy4Yaemble NMPU HM3YYECHUH XUMHH, JJS pEHICHUS
3aJa4, CBSA3aHHBIX C OKPY’KaIOIel MPUPOIHOIN Cpesioi, Ui MOBBIIICHUS YPOBHS IKOJIOTUYECKON
KYJBTYpBI, OCO3HAHUS TTIOOAIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U MyTel WX pelieHust
MOCPEACTBOM METOJIOB XMMHH, FKOJIOTMUYECKOTO MBILIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
II03HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAUMMBble i1 (OPMHUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHBIC TIOHATHS (3aKOH, TEOpHUs, MPUHIIMII, THUIOTE3a, (aKT, CUCTEMA,
IpoIecC, KCIEPUMEHT U JIPYroe.), KOTOpble UCHOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IpeIMeTax U M03BOJISIIOT HAa OCHOBE 3HAHUU M3 ATUX MIPEeIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MMpa, U YHHBepcallbHble yueOHbIEe IEHCTBHs (IIO3HABaTENIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIIeYMBAOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW AeATeIbHOCTH.

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

ba3oBble ornyeckue aecTBU:

YMEHHUSI UCIHOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUM 3HAHUMA:
PACKpbIBATH CMBICJI XUMHUYECCKUX HOHATHU (BBII[GJ'I?ITI) HUX  XapaKTCpPHBIC IIPpHU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KIacCHUPUKAIUU
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIUBATh IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYXK/I€HUs (MHAYKTUBHBIE, I€AYKTUBHBIE,
110 aHAJIOTMH), IeJaTh BBIBOJIBI M 3aKJIFOUCHMS;

YMEHHE NPUMEHSATh B IPOLECCE MO3HAHUS MOHATHS (MPEAMETHbIE U METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPEoOpa3oBBIBATh IIUPOKO
MNPUMCHACMBIC B XUMHUH MOJCIIbHBIC IMMPCACTABICHUA — XUMHWYECKUN 3HAK (CI/IMBOJ'I BJ'ICMCHTa),
xumMudeckass ¢GopMylia M ypaBHEHHE XHUMHYECKOW peakluh — TpUd peHieHuu ydeOHo-
IIO3HABAaTCJIbHBIX  3aaad4, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKHHﬁ, BBIABJIATH o6m1/1e 3aKOHOMEPHOCTHU, IMPHUYNHHO-CJICICTBCHHBIC CBA3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUS:

YMEHHUE HCIO0JIb30BaTh IMOCTABJICHHBIE BOINPOCHl B KAu€CTBE WMHCTPYMEHTa IO3HAHUS, a
TaKXXE€ B KadyeCTBE€ OCHOBBI IJIsd q)OpMI/IPOBaHI/ISI THUIIOTE3blI 110 TPOBEPKE MPaBUIBHOCTHU
BBICKA3bIBAEMBIX CY)KJICHHII;

an/I06peTeHHe OIlbITa IO IIJIAHUPOBAHHIO, OpraHuU3allii W MNPOBCACHHUIO YUCHUYCCKHUX
HKCIIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XOJ0M IMPOoIlecca, CAMOCTOSTENBHO MTPOTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJeNaHHOM paboTe.

PabGora ¢ undopmaunmeii:

yMEHHUE BbIOMPATh, aHATM3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIHIO PA3INYHBIX BHJIOB
1 GopM IPECTaBICHUS, TOYYaeMYIO U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JTUTepaTypa
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XUMHYECKOTO COZICp)KaHWs, CIPaBOYHBIC MMOCcOOWs, pecypchl IHTepHETa), KPUTHYECKU
OIICHUBATH MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAILIHUIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIC METOBI U 3alPOCHI TIPU MTOUCKE B 0TOOpe HH(pOpMaIuK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISI BBITOJIHCHUS YUE€OHBIX M IMO3HABATEIBHBIX 32,124
OIPENEeIEHHOT0 THUIA, MPHOOPETEHHE OIbiTa B 00JAaCTH WCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOl aKTUBHOTO HCIIOIH30BAHUS PA3THUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAllMKM ¥ WUTIOCTPUPOBATH pEIIaeMbIe 33/1a4l HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSMU;

YMEHHUE HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce YUYCOHOH W HCCIEI0BaTEIIbCKOM
JESTEIIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETHCKOTO X031CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYKAIOLICH MTPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e e CTBUS:

YMEHUSl 3aJlaBaTh BONPOCHI (B XO0JA€ Juayiora W (WIM) IUCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoil TeMbl, (OPMYIHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
NPE/IOKEHHOM 3a/1a4H;

YMEHHSI TIPEICTABIIATD ITOJYICHHBIE PE3Yy/IbTAThl TO3HABATEIILHON JCSITEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIMI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JaOOPATOPHON pabOThI IO MCCIECTOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHSI YIeOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU ITO3HABATEIHHOU U
UCCIICIOBATEIBCKON JICATEIIBHOCTU TPU PEIICHHH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE y4éra
00X WHTEPECOB W COTJIACOBAHMS MO3UIMH (0OCYKICHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPEICICHIE KPUTEPUEB 110 OIICHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaThb W MpPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO JEATEIILHOCTb, BHIOMPAThH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJy4yeHHMs HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIL[ECTBAX U PEAKLMsIX, OLEHUBATH COOTBETCTBHUE IOJIYYEHHOI'O pPE3ysbTaTa 3asBJICHHON LIEIH,
YMEHHUE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, IIPEJIaracMbI€ B YCIOBUU 3aIaHUN.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yNbTaTOB IO OCBOCHHUIO OOS3aTEIBHOTO COJACPIKAHUA,
YCTaHOBJIEHHOTO JaHHOM (QenepanpHOil pabodeil TpoOrpaMMoil, BBIIEISIOT: OCBOSHHBIC
00ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBUM, crnenuduyueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBI JEATEIBHOCTH IO TMOJXYYSHHIO HOBOTO 3HAHHUS, €r0
WHTEPIPETAIHH, MPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYAITHSX.

K xonHmy oOydenus B 8 KJjiacce rpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
PaCKpBIBATh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHI: aTOM, MOJICKYJIa, XHMUYECKAN AJIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHAsS M HEOAHOPOJHAs), BAJIEHTHOCTbD,
OTHOCHTEJIbHAS aTOMHAasi W MOJIEKYJSpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas 0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHMH, MOJISPHBIA O00BEM, OKCHI,
KHCJIOTAa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas
peaknus, KIacCU(pUKAIMS PEaKLUUi: peakMy COCIUMHEHUS, PEaKIMU Pa3JIOKEHUS, pPEaKIHH
3aMEIIeHMs], Peakiiui 0OMEHa, K30~ M YHIOTEPMUUECKHIE PEAKIIUH, TETUIOBOK (P PEKT peakiuu,
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SIPO aToMa, AJICKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTalb, pallyC aTOMa, XUMHUYECKast CBS3b,
MOJISIpHAsl U HETOJspHAs KOBAJICHTHAs CBSI3b, MOHHASI CBS3b, WOH, KaTHOH, aHUOH, PacTBOpP,
MaccoBas J10JIs BeIIecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMUYECKUX TIOHATUH U IPUMEHSATH 3TU TIOHATHUS MIPH
OTIMCAaHUH BEIIECTB U WX MPEBPAICHU;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBleHUS (OpMyN BEIIECTB U YpaBHEHUU
XUMUYECKUX PEaKINM;

OTIPE/ICIIATh BAaJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEICHb OKHCIICHUS
9JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy
COCTMHEHUH 110 opMyIiaM, BU XUMHUYECKOHN CBs3H (KOBaJCHTHAS U MOHHAs) B HEOPTaHUYECKHUX
COCIMHCHUSX

packpbiBaTh cMbIca [lepuoanueckoro 3akona JI. 1. MenaeneeBa: J1eMOHCTpUPOBATH IIOHUMAHHE
NEePUOIUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX OJJIEMEHTOB OT WX TIIOJOXKEHHUS B
[Tepuonnueckoii cucTeMe, 3aKOHOB COXPaHEHUS MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaipo;

OMKCHIBATh U XapakTepu3oBaTh TabmuunHyro ¢opmy Ilepuoanueckoil cucTeMbl XMMHYECKUX
AJIEMEHTOB: Pa3JIMuaTh MOHATHS «TJIaBHas moarpymma (A-rpymnma)y» u «mnobdounas moarpymnma (b-
rpynmna)», Maible U OOJBIINE MEPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCA B Ta0JIUIIe
«llepuogmueckas cucrema xumuueckux osnemeHTtoB [l W. MenpgeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjpa, odiiee
YHUCJIO AJIEKTPOHOB U PACIPEICIICHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

KJIacCU(PUITMPOBATh XUMHYECKUE AJIEMEHTBI, HCOPTAaHMYECKUE BEIIECTBA, XUMUUYECKHE PEAKIIUU
(110 YUCITy ¥ COCTAaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETNIOBOMY dPPEKTY);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJAsi  OMHCAHUE TMPUMEpPaAaMU  MOJEKYJSIPHBIX  YPaBHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKINN;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTHM OT HUX KayeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPAICHUI B PA3TUYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIFO
XUMHUYECKOTO JJIEMEHTa Mo (opMyse COEIMHEHHs, MAacCOBYIO JIOJNIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

MPUMEHSTh OCHOBHBIE OTEPAIlUU MBICIUTEIBHON NEATeTbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eHIE, CHCTEMATH3AIUI0, KJIAaCCU(UKAIUIO, BRISIBICHUE MPUINHHO-CIICICTBEHHBIX CBS3el
— JJIS U3y4eHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIMii, eCTECTBEHHO-HAyUYHbIE METOJIbI
MO3HAaHMUSI — HaOMIOJIEHWe, W3MEpPEHHUEe, MOJCITUPOBAHUE, OKCIEPUMEHT (pealbHBIM U
MBICTICHHBIN );

CJIeIOBATh MPABUJIaM IOJb30BAHMSI XUMHUUECKOU MOCYI0N U JIa0OpaTOpHBIM 00OpYIOBaHUEM, a
TakKe MpaBUiIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMU O BBHITTOTHEHUIO
1a00paTOPHBIX XMUMHYECKUX OIBITOB MO TIOJYYCHHIO W COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(Bomoposla W KHCIOpOJa), MPUTOTOBICHHUIO PACTBOPOB C OMPENEIEHHONH MacCOBOW J0Nei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TIPOBOJUTH XHUMHUYECKHE JKCIIEPUMEHTHI TI0
paclo3HABAaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C TIOMOIIBI0 HMHIUKATOPOB (JTaKMYC,
benondranen, METUIOPAHK U JIPYTHeE).

K xoHmy oOydeHus B9 KJjacce rpeiIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUECKHM 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XWMHUYECKash pEeaklMs, XUMHUYecKas CBS3b,
TETIOBON P PEKT peakiu, MOJIb, MOJIIPHBI 00BEM, PacTBOp, IIEKTPOIUTHI, HEITEKTPOIMTHI,
JIEKTPOJIUTHYECKAs TUCCOLMALMSA, PEAKLUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBeCHE, OOpaTUMbIE W HEOOpaTHMbIE pPEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
pEaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJJIOTPOIUS,
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aM(pOTEepHOCTb, XUMHUUECKasl CBA3b (KOBAJECHTHAs, MOHHAsI, METANIMUECKas), KpUCTAIIMYECcKast
pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKUMH, MpeneiabHO
nonyctumas konueHTpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUECKUX IOHATUN U IPUMEHSTH 3TU MOHSITUSI IPU
OINKCAaHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;

ONpPEAEIATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKMX 3JEMEHTOB B COEAMHEHUSX
pa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COECIUHEHUH IO
(bopmynaM, BUJ XMMUYECKOH CBA3M (KOBaJECHTHAs!, HOHHAsI, METAININUYECKasi) B HEOPIraHUYECKUX
COCMHEHUSX, 3apsi/i MOHA MO0 XUMHYECKOW (opmyiie, XapakTep Cpeibl B BOJIHBIX PacTBOpax
HEOPraHMYECKUX COEUHEHUH, TUIl KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona /. WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
IIOHMMAaHME: OIMCBIBaTh U XapaKTepu30BaTh TabuuuHytro (opmy Ilepuoanyeckoit cuctemsl
XUMHUYECKHMX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas noarpymnmna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpynmna)», manele W OojiblIME MEPUObI, COOTHOCUTH O0O3HAUEHMsI, KOTOpbIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00lee YUCIO0 3JIEKTPOHOB M pacipe/ielieHue ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEePHOAOB U IJIaBHBIX MOATPYMI ¢ YUETOM CTPOCHMS HUX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHMYECKHE BELIECTBA, XMMUYECKUE PEaKLIUU
(Mo 4YMCIy W COCTaBy Yy4YacTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY J(PQEKTy, Mo
U3MEHEHUIO CTETIeHEe OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHEUU(UIECKHE XUMHUYECKHE CBOWMCTBA INPOCTHIX H
CJIO’KHBIX BEILIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

COCTaBJIATh YPABHEHUS IEKTPOIUTUYECKON TUCCOLUALMU KUCIIOT, IEJI0YEH U COJIEH, ITOJIHBIE U
COKpaIlEHHBIE YPAaBHEHMsI PEAKIMl HOHHOTO OOMEHa, YpaBHEHHS pPeakiuil, OITBEPKIAIOIINX
CYILLIECTBOBAaHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOBMOKHOCTH IIPOTEKaHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMysie COeIMHEHMs, MacCOBYIO JOJIO BEIeCTBa B pacTBOpE,
MPOBOAMTH PACU€ThI [0 YPABHEHUIO XUMUYECKON PeaKIUy;

coOuro/1aTh MpaBUIIa MOJb30BaHMUS XUMHUECKON MOCYA0H M J1abopaTopHBIM 000pYy/I0BaHUEM, a
TaKk)Ke MpaBuiia 00pallleHus C BELIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO TOJYYEHHIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

IPOBOAMTH PEAKIMM, MOATBEPKIAAIOLINE KAYECTBEHHBIH COCTaB PpA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuInKar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON 1EATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHre, cUCTeMaTU3alllI0, BBISIBJICHUE NMPUYUHHO-CIIEJCTBEHHBIX CBSI3€H — JJIS U3y4eHUs
CBOMCTB BELIECTB M XHUMHUYECKUX PEAKIHUH, €CTECTBEHHO-HAYYHbIE METOJbI IO3HAHUSA —
Ha0JII0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
No HaunmenoBanue KonnuectBo yacoB DneKkTpoHHbIEe (IU(PPOBHIE)
/1 pa3iesioB U TEM Bcero | Konrponbhsie | [Tpaktndeckue | 00pa3oBaTeIbHbBIE PECYPCHI
MIPOTrPaMMBI paboTHI paboThI
Pa3nes 1. [lepBoHayaIbHbIe XUMUYECKUE MOHSITHUSI
1.1 | Xumus — BakHas 3 but6mmoreka [IOK
o0acth https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
MPAaKTUYECKOMN
JeSITeIbHOCTH
YeJI0BEKa
1.2 | BemecrBa u 16 1 3 but6mmoreka [IOK
XUMHAYCCKHEC https://m.edsoo.ru/7f41837c
peakuuu
Hroro o pasneny 19

Pa3nes 2. Baiknelilmme npeacraBu

TCJIN HCOPraHMIECCKHUX BCUICCTB

2.1 | Bo3ayx. Kucnopon. 5 1 bu6nmorexa LIOK
[Toustue 06 https://m.edsoo.ru/7f41837c
OKCHJIaX

2.2 | Bopgopoa.Ilonsarue o 12 1 Bbu6mmoteka [JOK
KHCJIOTaxX M COJIAX https://m.edsoo.ru/7f41837c

2.3 | Bonma. PactBopsbl. 7 1 Bu6moteka [JOK
[TousTue 06 https://m.edsoo.ru/7f41837c
OCHOBAHUSX

2.4 | OCHOBHBIE KJIaCCHI 4 1 bubmuoreka [{OK
HEOPraHUYeCKUX https://m.edsoo.ru/7f41837c
COEAMHEHUI

Hroro o pasneny 28

Paznea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckas cucrema xummuieckux daemenTos /1. U.
Menpeneesa. CtpoeHue aToMOB. XUMH4YecKas CBA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE

peaKiumn
3.1 | [lepuoanueckuii 6 bu6nmorexa LIOK
3aKOH H https://m.edsoo.ru/7f41837c
[Iepuonnueckas
cucremMa
XUMHUYECKUX
anemeHToB J[. U.
Menneneesa.
Ctpoenne atoma
3.2 | XuMHu4ecKas CBS3b. 11 bubnunorexa LIOK
OKHUCITUTENLHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIE
peaKImn
Hroro no paszneny 17 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO 68 3 7
YACOB IO
I[TPOI'PAMME
9 KIIACC
[ Ne | HanmenoBanme KonuuectBo vacos DnexTpoHHbIE (TUPPOBLIC)
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

/1 pasaciioB 1 TEM

IpOrpamMmBbl

Bcero

KonTponbHeie
paboThl

[IpakTrnyeckue
paboThI

o0Opa3oBaTesbHbIE PECYpPCHI

Pa3nes 1. BemecTBO 1 XMMHYeCKHE PeaKIIUH

1.1 | TloBTOpEHUE U

yriy0JieHue 3HaHU!
OCHOBHBIX Pa3JiejioB
Kypca 8 Kiiacca

3

1

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

1.2 | OcHoBHBIE

3aKOHOMEPHOCTHU
XUMHYECKHX
peakuui

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

1.3 | DaekTponuTHYECKas

JIMCCOITAAITHS.
XuMH4YecKue
peaKkuuu B
pacTBopax

10

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

Hroro no pasacity

16

Pa3gen 2. HeMeTaJIbI M UX COCIUHEHUSA

2.1 | O6mas
XapaKTEepUCTUKA
XUMHUYECKHX
anemeHToB VIIA-

T'PYIHIIBI. I'anorensl

4

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

2.2 | Obmas
XapaKTEePUCTHKA
XUMHUYCCKUX
ssieMeHToB VIA-
rpynnsl. Cepa u eé

COCOUHCHU A

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

2.3 | O6mas
XapaKTepUCTHKA
XUMHYECKHUX
2JIEMEHTOB VA-
rpymnmsl. A30T,
dochop u ux
COEJIMHEHUS

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

2.4 | Obmas
XapaKkTEepUCTHKA
XUMHYECKUX
anemMeHToB [VA-
IPYIIBL. YTIEPOa U
KPEMHHH U UX

COCOMHCHUA

19

bubmuorexa [IOK
https://m.edsoo0.ru/7f41a636

Uroro no pazgeny

33

Pasngena 3. MeraJuibl M MX

COCIMHCHUA

3.1 | O6mue cBoiicTBa
METaJIOB

2

bubmuoreka [{OK
https://m.edso0.ru/7f41a636

3.2 | Baxneiuiue
METAJUIBI U UX

COCOAMHCHU A

11

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

Uroro no pazgeny

13

Pasnen 4. Xumus u okpyxaonias cpeaa

4.1 \ BemecrBa u

5

| Bu6mmorexa 1IOK

15



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

MaTcpHralibl B ) KU3HU
YCJIOBCKa

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

Hroro o pasueny S

PesepBHOe Bpems 1 bubmmoteka [JOK
https://m.edsoo.ru/7f41a636

OBIIEE 67

KOJIMYECTBO YACOB

I1O ITPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHUE

KonmuectBo yacoB

I[(:;:m Kon | Ilpa 1 DJIEKTPOHHBI

abop

Hata | o saani TPOIL | KT | ) o KoppekT | e muppossie

n3yd o/n Tema YpOKa e 1o Bce BbHBI | €CKHU BIe HPOBKa o6pasoBaTen

CHHUA yue 6HI/I ero c e pa 60T aThbl bHBIC

Ky pabo | pabo o pecypeet
TBI TBI
bubanoreka
OK
5.09 1 Xvvms. 1 hgtt—ps://m.eds
Ipenmer Hayxn 0o.ru/ffod21
Oc
bubanoreka
OK
700 | 2 | Pomexumums §1 1 hgtt_gs://m.eds
JKM3HM YejIoBeKa 00.ru/ff0d22
e
bubanoreka
Metopapl LIOK
12.09 | 3 U3y4deHns §2 1 https://m.eds
XVMWUM 00.ru/ff0d23
dc
bubanoreka
BemiecrBa u mx 1IOK
14.09 | 4 duszmaeckne §3 1 https://m.eds
CBOJICTBA 00.ru/ff0d26¢
a
bubanoreka
ArperarTHblie LIOK
19.09 | 5 COCTOSIHUSA §3,4 1 https://m.eds
BeIleCcTB 00.ru/ff0d28c¢
8
IMpakTaeckas Q_BI’IOGI?iHOTeKa
0 -

21.09 | 6 ")I()Iifa(::eljlim CTI;'51652 1 1 https://m.eds
naBoparopus” go.ru/ff0d2a6
IMpakTHueckas E_lslgséi“mem

2600 | 7 paboraNo2 | .. | 4 1 https://m.eds

Hauana ) 00.ru/ff0d2be
KcIepuMeHTa 8
bubanoreka
dusmgeckmue LHOK
28.09 | 8 SIBJICHWSI B §4 1 https://m.eds
XUMUM 00.ru/ff0d2a6
c
IMpakTHuecKas H_EPgI?iHOTeKa
310 | o | PaboraNes N I 1 https://m.eds
Pas,ueneir'l'me 00.ru/ff0d2d
cMecent 50
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

ATOoMHO -

bubanoreka
MOJIEKYJISIpHOe LIOK
510 | 10 yJdeHMe. §5 https://m.eds
Xumuuecxue 00.ru/ff0d2ea
4eMeHbl e
bubanoreka
XvMudaecKmn LHOK
10.10 | 11 | 3mement. IICXD §6 https://m.eds
OVIM 00.ru/ff0d32
3c
bubanoreka
OK
1210 | 12 | Xvoraeckue §7 hgtt—ps://m.eds
¢opmybL 00.ru/ff0d35
Oc
bubanoreka
MaccoBas noss LIOK
17.10 | 13 XUMMUYIECKOTO0 §7 https://m.eds
37IeMeHTa 00.ru/ff0d52
30
BajieHTHOCTD. W
19.10 | 14 Pacuersl n({ §8 https://m.eds
XUMMIIECKON 00.ru/ff0d37f
dopmye a
bubanoreka
OK
2010 | 15 | XvMIrdeckme §9 hgtt_ps://m.eds
peaxknnm 00.ru/ffod3al
6
bubanoreka
OK
2610 | 16 | XVMIIeckme §10 hgtt—gs://m.eds
ypaBHEHVT 00.ru/ffod3b
88
bubnnoreka
Twunel LIOK
711 | 17 XUMMUIeCKMX §11 https://m.eds
peaxkmmmn 00.ru/ff0d57
08
KourpospHas
pabora Nol
"Haua/ibHBIE
9.11 18 IIOHATUA U -
3aKOHBI XVIMUM.
XuMmuueckme
peaxkuymn"
bubanoreka
Anamms IIOK
1411 | 19 | KOHTPOJIBHOM https://m.eds
paboThI Zo.ru/ff0d3f3
EcTecTBeHHBIE %
16.11 | 20 ceMericTBa §28 hgtt_gs;//m_eds
3JIEMEeHTOB

00.ru/ff0d44
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bubnuoreka

OKMUcIUTEeIBHO- LIOK
18.10 | 14 | BoccTaHOBUTE/IBHBI K?;;H https://m.eds
e peakmm 00.ru/00add9
d4
Obmasn BuGnuoreka
XapaKTepucTmuKa LIOK
20.10 | 15 BeIIecTB U https://m.eds
XUMMUUIEeCKMX 00.ru/00addb
peakomn fa
3adeT-IpaKTUKyM
"Oo01as
2510 | 16 XapaKTepucTuKa ]
BeIlecTB U
XUMWYIECKMX
peaxumin”
Bubnmoreka
O01masn [1OK
2710 | 17 XapaKTepucTuKa §10 https://m.eds
HeMeTaJI/IOB 00.ru/00addd
12
bubaunoreka
OoOuian [1OK
811 | 18 XapaKTepucTMKa §11 https://m.eds
TaJIOT€HOB 00.ru/00addf
e2
bubuunoreka
LOK
1011 | 19 Coemmuernis §12 https://m.eds
ra/IOreHOB 00.ru/00adel
04
IMpakTHueckas 7}31’(1)(5&“0““‘
1511 | 20 |, paGora N92- crp. 72 https://m.eds
V3yueHne CBOVICTB 00.ru/00ade3
COJISIHOM KM CJI0THI" 48
Bbubnmnoreka
OoOuian LIOK
1711 | 21 XapaKTepucTuKa §13 https://m.eds
xanbpKoreHos. Cepa gg.ru/O—Oade4
§I6HI/IOTCKa
[TOK
2211 | 22 CEPOBOHOPOH’ §14 https:/m.eds
yibpymipt 00.ru/00ade6
4a
bubnunoreka
[TOK
2411 | 23 Kucnoponmeie §15 https://m.eds
coeIMHEHWMSI CePhI 00.ru/00ade6
4a
IMpakTHaeckas 7}3?(1)61?“““3
29.11 | 24 PO NS crp. 86 https:/m.eds

"VI3yueHwMe CBOVICTB
CepHOM KMCJIOTHI"

00.ru/00ade8
02
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O6masn bubnuoreka
XapaKTepucTHUKa LOK
112 | 25 §16 https://m.eds
371eMeHTOB VA 00.ru/00adea
rpynnbl 28
Bubanoreka
[TOK
612 | 26 | AMmmax. Comm §17 https://m.eds
AMMOHMST 00.ru/00adec
8a
ITpakTHyeckas
paGora No4 75%65&”“6“
" E
8.12 | 27 s crp. 94 https://m.eds
Ll ] LAl 00.ru/00adec
M3ydeHne ero 8a
cBovicTB"
bubaunoreka
[IOK
13.12 | 28 Kucrnoponmere §18 https://m.eds
COeaVHEeHMs a30Ta 00.ru/00adee
ab
Bbubanoreka
[TOK
1512 | 29 A3°T}flm’1 e T https://m.eds
UTpaThI 00.ru/00adf0
04
bubaunoreka
[IOK
20.12 | 30 Pocgop u ero §19 https://m.eds
COETMHEH VST 00.ru/00adf1l
80
O6mas Bubanoreka
XapakKTepucIKa LOK
22.12 | 31 p p https://m.eds
ssreMeHTOB IVA 00.ru/00adf3
rpynmbI 06
bubuunoreka
[TOK
27.12 | 32 Yrnepon §20 https://m.eds
00.ru/00adf5
18
Bubanoreka
[TOK
2012 | 33 OKC“ﬁ” yrf:fpona §21 https://m.eds
(I1) » (IV) 00.ru/00adf6
8a
IIpakTHgyeckas Bu6IHOTeKA
pabora No5 [[OK
10.01 | 34 "ITosryuenne ‘ﬁ% https://m.eds
YIJIEKMCIIOTO ras3a. 00.ru/00adfc
KapOGonarts1" 20
Bubanoreka
_ [IOK
1201 | 35 | Kpemmwituero § 24 https://m.eds

COCOMHECHMA

00.ru/00adfd
9c
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bubnuoreka

LOK
17.01 | 36 HeMmeTa bl https://m.eds
00.ru/00adfe
be
KourpospHas
19.01 | 37 pabota Nel :
"HeMmeTasLipr"
Bbubnmnoreka
Anamms LOK
2401 | 38 KOHTPOJIbHOW https://m.eds
pa60TBI go.ru/OanOZ
e
Bbubnuoreka
LOK
26.01 | 39 CrmmkarHas §25 https:/m.eds
IIPOMBIIIIEHHOCTD 00.ru/00ae05
4e
Bubnmoreka
LIOK
31.01 | 40 Tlomy4enve § 26 https://m.eds
HEMETA/UIOB 00.ru/00ae08
Oa
bubanoreka
OK
202 | 41 IIpoussoncreo §27 hgtt—gs://m.eds
CepHOV KMCJIOThI 00.ru/00ae0b
f2
bubnunoreka
LOK
7.02 | 42 IIponssoncreo §27 https://m.eds
aMMpaka 00.ru/00ae0e
18
Ipenmer bubnmoreka
OpraHmM4YecKomn KOHCIIE LOK
9.02 | 43 https://m.eds
xumun. 'omostorm. KT 00.ru/00ae10
M3omepsn1 3e
bubanoreka
LOK
14.02 | 44 Yrnesogopoawl §22 https://m.eds
00.ru/00aell
56
bubnmoreka
Kuciaoponcomepxka LIOK
16.02 | 45 | mme opraHMYecKmne §23 https://m.eds
coeaVMHeHMA 00.ru/00aell
56
bubnmnoreka
A3oTcopgepkamme LIOK
21.02 | 46 OpraHmMvecKue Koﬁine https://m.eds
CcoeaMHeHMsI 00.ru/00ael2
78
CamMmocTosaTeTpbHaA
98.02 | 47 pabora "OCHOBPI
OpraHM4YecKOu
xuMumn"
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1.03

48

O01masn
XapaKTepucTmuKa
MeTaI/IOB

§28

bubanoreka
LOK
https://m.eds
00.ru/00ae14
b2

6.03

49

XuMmueckme
CBOVICTBA
MeTa/I/IOB.

§29

§/16J'II/IOTCK3.
[IOK

https://m.eds
00.ru/00ael4

b2

13.03

50

O01masn
XapaKTepucTuKa
3j1eMeHTOB TA
rpynnbl

§ 30

bubnunoreka
[IOK

https://m.eds
00.ru/00ae15

e8

15.03

51

O01masn
XapaKTepucTuKa
asremeHnToB ITA
rpyHIbl

§ 31

§I6J'II/IOTGK3.
[TOK

https://m.eds
00.ru/00ael5

€8

20.03

52

MeTtaibl

bubuunoreka
[IOK

https://m.eds
00.ru/00ael8

86

22.03

53

KecTKOoCTh BOIBI

§32

§IGHH0TeKa
[TOK

https://m.eds
00.ru/00aela

€8

3.04

54

IIpakTHdeckas
pabora No6
"ZKecTKOCTh BOIBI
¥ CIOCOOBI ee
ycrpaHeHms"

cTp.
213

bubnmnoreka
[IOK

https://m.eds
00.ru/00aelc

64

5.04

55

AJIIOMMHWM, €T0
coeaVTHEeHMSI

§33

bubaunoreka
[1IOK

https://m.eds
00.ru/00aelc

64

10.04

56

XKene3o, ero
CoOeIMHEeHsI

§ 34

Bbubnmnoreka
[IOK

https://m.eds
00.ru/00aeld

86

12.04

57

Koppo3susa
MeTa/UI0B

§35

§I6HI/IOTCK8
[TOK

https://m.eds
00.ru/00ae35

€6

17.04

58

Mertasuibl.
Metamtyprusa

§ 36

bubnmoreka
[IOK

https://m.eds
00.ru/00ae3d

e8
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IIpakTiaeckas Bubnroreka
pabora No7 LIOK
19.04 | 59 "Permenme iT7p7 1 https://m.eds
3KCIIepVUMeHTa/IbH 00.ru/00ael7
BIX 3amau" 50
bubanoreka
LOK
24.04 | 60 MeTasuibl 1 https://m.eds
00.ru/00ae3f
50
bubanoreka
KouTposabHas LIOK
26.04 | o6l pabora No2 1 https://m.eds
"MeTtasuib1" 00.ru/00ae42
70
Bubnunoreka
XuMudaecKmnmn LIOK
3.05 | 62 COCTaB IIJIaHeThI §37 1 https://m.eds
Semis 00.ru/00ae42
70
bubanoreka
Oxpana LIOK
8.05 | 63 OKpYy>Karo1men § 38 1 https://m.eds
cpenbl 00.ru/00ae0d
Oa
Bubnmoreka
LOK
15.05 | 64 BermmecrBa §39 1 https://m.eds
00.ru/00ae42
70
Bbubnmoreka
LIOK
17.05 | 65 Xumraeckie § 40 1 https://m.eds
peaknnm 00.ru/00ae0d
Oa
bubanoreka
OcHOBBI LIOK
2205 | 66 | HeOpraHMYECKOM §41 1 https://m.eds
XUMUU 00.ru/00adb3
3c
NUtorm
24.05 | 67 | oDOpa3oBaTeJIbLHOV 1 :
IeATeILHOCTHU
OBILIEE KOJIMYECTBO
YACOB I10O 67
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA
https://urok.apkpro.ru/

METOJANYECKHUE MATEPUAJIBI J1JI5S1 YYUTEJIA
https://urok.apkpro.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
https://urok.apkpro.ru/
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