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[TporpammMa 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanms, mpeacraBieHHbIx B DPI'OC OOO, a Takke Ha OCHOBE paboueit
POrpaMMbl BOCITUTAHUS U ¢ Y4ETOM KOHLEIIUY MPENoIaBaHusl yueOHOro mpeaMeTa « XuMus» B
oOpasoBartenbHbBIX opranu3anusx Poccutickorr denepamu.

[IporpaMmma mo xuMHUHM Ja€T MpEACTaBICHUE O IENiX, O0Iel cTpareruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KAaHUS, PEKOMEHIYEMYIO IIOCIEA0BAaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa A
peanuzanuu TpeOOBaHMM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbI Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESATEIbBHOCTH 00Y4aroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIEpKaHusI.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBJICHUS O B3aUMOINPEBPAILEHUAX SHEPTUU U 00 IBOJIIOLMHU BELIECTB B IPUPOJE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3yuenune xumunu:

CHOCOOCTBYET peau3alliM BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B IIOBCEJHEBHOM JKHM3HM, Tak U B
MpoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CHeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOMW I'PaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHHE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJaroruuyeckd aJarnTUPOBAHHBIM OTPaKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHHE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKON XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTraHUYECKOU XUMUHU.



CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja K eé msydeHuro. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XUMHUYECKOW peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEIbHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOIO YPOBHS K JpYromy,
BBIMOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONICH HAy4yHOW KapTUHBI MHUpa B JIOTHKE €€ CHCTEMHOH NpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B Hayke. M3ydyeHne xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pu3uka. 7 Kiaccey.

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHHHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
bopMUPOBAaHUM ¥ PA3BUTHUH T[O3HABATENBHBIX YMEHUH M HMX TMPUMEHEHHMH B Yy4eOHO-
MIO3HABATEJILHOM U yuyeOHO-MCCIIEJ0BATENbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHMH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE 3HAUCHHE
NpUOOPENTHN TaKKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTb OOyYeHHUS Ha CHUCTeMaTH4ecKoe NpuoOIieHrne oOydarommxcs K
CaMOCTOSITEJIbHOM ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYKAIOIIETO MHUpPA, WCIONB3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3yYECHUH XUMHUHU, NPUMEHATh HMX TNpPU pElIeHUH mpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HaHUM 17 BBIPAOOTKM 3KOJOTHYECKH Le1ecoo0pa3HOro MmoBeneHus B OBITY U



TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpeabl;

— pa3BUTHE MOTUBAIIMHU K 00YUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX I M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezelnto), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).

1. Cooepircanue yueonozo npeomema «Xumus»

8 KVIACC

ITepBoHavyajbHBIC XHMHYECKHE TIOHATHS

IIpenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HaykK. Tenma u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CriocoObI pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIbI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U clloKHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBHAsA aTOMHAas Macca. OTHOCHTENbHASL MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COEJMHEHHH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMoCBsA3b KOJIMYECTBA, MAacchl U
yKclla CTPYKTYPHBIX €AMHUIL BeulecTBa. Pacu€rsl o popmynam XMMUYECKUX COEIMHEHUI.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHEeHUs. Kimaccupukanmst XUMHYECKIX peaKkIuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBWiIaMu pabOThl B J1abOpaTopuu M NMpHUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpYIOBAHHEM, M3YUYE€HUE M ONHUCAaHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne GU3NUECKUX (IUIaBJIeHNEe BOCKA, TassHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KUIIEHWE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJOpHUAOM Oapus, pasnoxkeHnue ruapokcuaa menu (1) npu
HarpeBaHuH, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMA,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapPEHHOW COJM, HAOIIOJAEHWE M OMNHMCaHUe
pE3yJBTAaTOB IMPOBEJIEHUS OIIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT W IMPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MoJlydeHUs Kuciaopojga B Jjaboparopuu u



IpOoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTponHas MOAU(pHUKaLUs
KHCJIOPOJa.

TernnoBoil 3¢ (deKkT XUMHUECKOW peaklIuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
HAOTEPMUYECKUE peakuuu. TOoIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. Haxosknenue Bogopona B IPUPOJE,
bu3nyeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! omydeHus. Kucinotel u conu.

MossipHblii 00bEM ra30B. Pacy€rbl 10 XUMHUECKUM ypaBHEHUSM.

®usnueckue cpoiicTBa BOoAbl. Boxa kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BewiecTB B BojJe. MaccoBas 10 BELIECTBA B
pactBope. XuMu4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccuduxauus okcuaos:
cojeoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyrone. Homenknarypa
oKcu0B. PU3NYECKUE U XMMUUECKHE CBOMCTBA OKCUI0B. [losryueHne okcuuos.

OcHoBanus. Knaccudukaiuss ocHOBaHMM: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanmil. Pu3nyecKkue M XHMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBaHUH.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue cporcrsa coieil. [lomydenne
COJICH.

I'eneTnyeckas CBSA3b MEXAY KJIaCCAMHA HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/eNIeHUE CO/IepKaHMsl KHCIopoa B BO3/yXe, NOJIydeHHue, coOupaHue,
pacno3HaBaHMe M M3yY€HHE CBOICTB KHUCJIOpOJa, HAOIIOJEHHE B3aUMOJAEHUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONUCAaHHE MX CBOICTB, MOJYy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAIOB), HAOMIOIeHHEe 00pa3I0B BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM [J0JIEHW PAacCTBOPEHHOIO BEILECTBA,
B3aUMOJICIICTBHE BOJBI C MeTalJlaMM (HAaTpUeM WU Kalbl[MeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHUsI OKPAaCKM MHAMKATOPOB B PacTBOpPax KHUCIOT U LIEJOYeH, M3ydyeHue
B3auMoecTBuss okcuga meam (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuuii HEeUTpaIM3alHM, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHelme
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucremMa xumudeckux sjiementos JI. HU.
Menpneseesa. Ctpoenune aToMOB. XUMHYECKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn



[lepBble TOMBITKM KJIACCU(PHUKALMK XUMHUYECKHUX dieMeHToB. [loHsTHE 0 Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIEC U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOphIe 00pa3yIoT aM(OoTepHBIE OKCUIIBI M THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCKHX »diemMeHToB J[. .
MengeneeBa. KopoTkomepuomnas u anuHHonepuogHas ¢opmbl [lepruogudeckoid CHUCTEMBI
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. Duzndeckuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. nektponbl. CTpoeHue
AMIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTembl
. W. MeHnneneeBa. XapakTepUCTUKa XHUMHUYECKOIO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U rpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHasT) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenenb  okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE THAPOKCHU]IA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEl, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS ).

Mescnpeomemnuie ceasu

Peanuzanms MexnpeIMeTHBIX CBS3€H MpHU U3yYEHUHU XUMHUHU B 8 KIJIACCE OCYILIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
SIBJISTFOIITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, TEOpHs, 3aKOH,
aHajgu3,  CHUHTE3,  Kilaccuukanusi,  TMEPUOJAUYHOCTh,  HAOMIOJEHHUE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIeCTBO, TelI0, O0bEM, arperaTHOE
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XumMHUYecKas peakuus

Ilepuonnueckuii 3akoH. llepuoanyeckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, KAJIMs, KaJIbIMd M HUX COCIMHEHUWA B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoit CucteMe U CTPOCHUEM UX aTOMOB.



CTpoeHMe BeIIEeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEMIETKM M BHUJA XUMUYECKOU
CBS3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHECHMM, I€HETHUYeCKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukanus XUMUYECKHUX peakUUil Mo pa3IuyHbIM MpU3HAKAM (IO YUCIY U COCTaBy
YyYacTBYIOUIMX B pEaKUUH BELIECTB, IO TEIJIOBOMY 3(QQeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTajau3aTopa). JK30- U
SHJOTEPMUYECKHE PEAKIIMU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTne o cxopoctu XuMU4eckoil peakiuu. [lonstue 06 oOpaTHUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karamuse. Ilonsatme o0 xXuMuyeckoM paBHOBecHM. @DPaKTOPBI, BIMSIOLIME HAa CKOPOCThb
XUMHYECKON PEAaKIMU U NI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, 3JEKTPOHHBIA OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENIBHON peakuuu. CocCTaBlIleHHE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M [AHUCCOLMAllMM BEUIECTB C pa3IMYHbBIMU BHJAAMU XHMHUYECKOH CBS3U.
Crenenp aucconuanyu. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakumu moHHOoro oOMeHa. YCIIOBHS MPOTEKaHUsS PEAKIMii MOHHOTO OOMEHa, TIOJHBIE U
COKpAaIlEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIIOT, OCHOBAaHUIl M COJIEH B CBETE
IpeACTaBIeHU 00 3JIEKTpOJUTHUYECKOW auccolnuanuu. KadecTBEeHHblE peaklUd Ha HOHBI.
[TonsiTvie 0 TUAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HEMeTalyioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJopuaa HATpHs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMYECKOW PEAKLIHUH OT BO3JIEHUCTBHS pPa3IMYHBIX
(bakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoOLEcca JUCCOLUALNU
KHUCJIOT, ILeNo4Yed U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIIENICHHE Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakIUil (rOpeHue, peakiuu pa3iokKeHUs, COEAMHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BELIECTB C IOMOIIBIO KAa4ECTBEHHBIX PEAKUUN Ha WOHBI,
peueHue YKCIIepUMEHTAIbHBIX 3a/1a4.

Hemerasibl M MX COeIUHEHUS

OO6miass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJEHCTBHE C MeTallaMH, HeMeTaJlJIaMH,
miesouamu).  Xusoposopopod. ConsiHas — KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M UelloBeKa. BaykHelmme XiIopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (QU3MYecKHe CBONCTBA MPOCTHIX BELIECTB —



KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHe M XMMUYecKHe cBOMCTBA. OKCHIBI CEepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNCTaBHTENS Kiacca KUCIOT M crenuduueckue). XUMHUYECKHUE pPEeakluu,
JeKalllue B OCHOBE IPOMBIILICHHOIO CHOco0a IOJIyd4eHUs CepHOM Kucnorsl. IIpuMenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyabgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUM B mpupoae. XHMMHMUYECKOE 3arps3HEHHE OKPYKAIOWEH Cpenbl
COCIMHEHUSMH cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (QHU3UYECKUue u
XHUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero (u3ndeckue U XUMHYECKHEe
CBOWCTBA, MoJlyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKUE CBOilcTBa (0OlIMe Kak MpeAcTaBUTENs Kiacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY»Karollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
doctopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢usznueckue M XHMMHUYECKUE CBOWCTBA, mHoiyyeHue. Vcmonb3zoBaHue @ochaToB B KadecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUsSI aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIEHMs. YTIEpoJ, alIOTPONHbIE MOIU(BUKALIMY, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux GpU3NUYecKue U XMMHUYECKHe CBOMCTBA, JIeiiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJy4eHHE U TMPUMEHEHHE. DKOJIIOTHYECKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U €€
colM, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIyueHHE U TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  KkapOoOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCTUHEHHUSAX YIiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas Kuciora). IIpuponHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HeQTb), MPOAYKTHl HX NepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHI.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTpOMTENbHbIE MaTepHalbl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
6€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHue o0pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
KaYeCTBEHHBIX pPEeaKIUil Ha XJIOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,



oTpaxaromue (u3MYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUAOB (TaJOTreHUIOB),
O3HaKOMJICHHE ¢ o0pasumamu ceppl M €€ COeIMHEHHSAMU (BO3MOXHO HCIIOJIb30BaHHE
BUZEOMATEepHUaoB), HaONIOJeHUEe Tpouecca OOYIJIMBaHHUS  caxapa IOx  JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(aT-uoOH W HaONoJIeHUEe MpH3HaKa eé
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U (pocOopHBIX yaoOpeHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), U3YYEHHE MOJENIEH KpPUCTANIMYECKUX PEMIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOMHM PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOMpaHue, pacro3HaBaHHE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE I[PU3HAKOB MX MPOTEKAHMUS, O3HAKOMIIEHHE C NPOAyKLHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkenus B [lepuonnueckon cucreme xumuuyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiictBa MetayioB. OOmme crnocoObl nmoxydeHus: MetaysioB. [loHATHE O KOPPO3UK METaJUIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE HX aTOMOB, HaXOXIEHUE B Npupoje. OPuznueckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajlblLMi: moJiokeHue B llepuomgmueckoit
cucrteMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coearHeHUs
KanbIus (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B llepmonnueckoil cucreme Xumudeckux sneMmeHToB [l U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXKJIeHHE B npupoze. Ouznyeckne U XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonmoxenue B Ilepumonndeckoi cucrtemMe xumuyeckux osnementoB J[. U.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJaeHHE B mpupoae. dusznyeckrue U XUMHUYECKUE CBOMCTBA
xkene3a. Okeunwl, Tuapokeunsl u comu skenesa (I1) u xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3lamMu MEeTalIoB M CIJIaBOB, MX (U3MUYECKUMU CBOMCTBamH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEpUAIIOB),



0COOEHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB JKECTKOM BOJbI, Ipollecca TOPEHHs Keje3a B
KHUCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMe «BakHelIe MeTasulbl U UX COSUHEHUSD.

XuMHs 4 OKpYsKaoIas cpeaa

BewectBa u MaTepuainbl B IOBCEIHEBHOM KM3HU 4eloBeKa. be3onacHoe Mcnonb3oBaHUe
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomls npu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPYKAIOILEl cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
Beniects, nainee — [1/IK). Pons Xxumuu B penieHnu 3K0I0THYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU U3YYEHHUU XMMHU B 9 Kiacce OCYIIECTBIISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATH,
ABJISIOIIUXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  [EePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H3OTOIIbI,
paZiMoOaKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUM 3apsf, MPOBOAHMKH, MOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, TIas,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3NMYECKHE BEIMYUHBI,
€MHUIIBI U3MEPEHU S, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KOcUCTEMa, MUHEPAIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbBIE TOPOJIBI, MOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

2. [IInanupyemwvie pezyromamsl 0c60eHUA  yueOHO20
npeomema «Xumusn»

JlugHOCTHBIE pPE3yNbTaThl OCBOEHUS TPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUs
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMHUU B €TMHCTBE Y4€OHOW M BOCIIUTATEIHLHOMN JEATEIHHOCTH B
COOTBETCTBUM C  TPAAWIIMOHHBIMA  POCCUMCKUMHU  COITMOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MPABWJIAMH M HOPMaMHU TOBEACHHUS U
CIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIU3AIINN 00yUJaIOIUXCS.



JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEUIO, NOHMMAaHUS 3HAUEHUS XMUMHUYECKONM HayKu B JKM3HU COBPEMEHHOro OOILecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMaIUeil 0 mepeAoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHON XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBe
MHpa ¥ OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTAaBICHUA O COLHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOILICHHN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BBHIMOTHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE IOBEJIEHHWE M TOCTYNKH CBOUX TOBAapHUINEW C MO3UIMH HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XMMHYECKOW  PEaKIWy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
MOHMMAHUA  CYHIHOCTH HAyYHOW KapTHHBl MHpa, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aUMOCBA3SIX YeJIOBEeKa C MPUPOAHON CpeAod, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEoOXoauMBble Ul OOBSACHEHHMsS HaOJI0JaeMbIX IIPOLECCOB U SBJICHUH, IO3HABATENIbHOM,
UH(POPMALIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHOW paboTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOSKTHON M HMCCIEeI0BATENbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEIIeM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHME IICHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 370pPOBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTPEOJEHUS alKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBui 0€30MacHOCTH TpPHU OOpalleHHH ¢ XUMHYECKHMMH BEIIECTBAMHU B OBITY M pealbHOU
KH3HU;

5) Tpy10BOr0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO NMPOo(eccHii  Tpya pa3IudHOro pojia, yBaXKeHHUe K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAaHWM 10 XWMHHM, OCO3HAaHHBIH BbIOOp WHAMBHUIYAIbHON TpaeKTOpHUU
NPOJIOJDKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,



OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOodecCHOHATLHON NEATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBLHON Cpelie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBe €€ CyILIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO o0pasa KHU3HH,
OTBETCTBEHHOE OTHONICHHE K COOCTBEHHOMY (PH3UYECKOMY U IICHUXHYECKOMY 30pPOBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUH XUMHH, IS PeIleHUus
3a71a4, CBA3aHHBIX C OKPYKAKOUIEH NPUPOJIHON CPEIOH, ISl MIOBBILICHUS! YPOBHS 3KOJIOTUYECKOMN
KYJIBTYpBl, OCO3HaHUS TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
MOCPEJICTBOM METOJOB XMMUU, FKOJIOTHYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
IIO3HABATEJIBHON, KOMMYHUKATUBHON U COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUHOoTe3a, (aKT, CHCTEMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax W MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSATHUBHBIC), KOTOPhIE OOECIeUnBaOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JeATEIIHOCTH.

Ilo3naBaTebHBbIE YHHBepCaIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jiornueckue AeicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJICHUS MPU OCBOCHHMM 3HAHMIL:
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBLACNIATH HMX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BaTh MOHATHUS AJ O0BICHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAaHUS W KPUTEPHUH ISl KJacCU(UKAIIUU
XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIU, YCTaHABIMBATH MPUINHHO-CIICJICTBEHHBIE CBSI3H
MEXIy 00BEKTaMU U3YUCHHSI, CTPOUTH JIOTUYECKUE PACCYKICHUsS (MHIYKTHUBHBIC, IeTyKTUBHbBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METamnpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xumMudeckass ¢GopMylna M ypaBHEHHE XUMHUYECKOHW pEakiuu — TMpU pElIeHud YydeOHO-
MO3HABATENIbHBIX 3aJlad, C YYETOM OTUX MOJEIbHBIX TMPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKINi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3U H
MIPOTUBOPEYHS B M3yUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAaY€CTBE MHCTPYMEHTa MO3HAHHUA, a
Takke B KayecTBe OCHOBHI s (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

npuoOpeTeHne OMbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH M TPOBEACHUIO YUYEHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M IpOoIlecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €TI0



pe3yibTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O IPOACIaHHOM paboTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIHIO PA3TMUHBIX BUI0B
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAst TUTepaTypa
XMMHYECKOTO COJAEp)KaHUs, CIpaBOYHblE [0ocoOus, pecypcbl IHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METObl U 3aIIPOCHI IPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIOJHEHHS y4EOHBIX U IT03HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIHH, OBIaJIEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy MpencTaBICHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JWarpaMMaMH,
apyrumu popmamu rpaduKy U UX KOMOUHAIIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIe0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroUlel NPUPOAHOMN CPEbl.

KoMMmyHuKkaTHBHBIE YHHBepcaJlbHble YueOHbIe 1elCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juasora M (WIu) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoll Tembl, (OPMYIMpPOBaTHL CBOM MPENJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATD MIOJyUYEHHBIE PE3YJIbTAaThl I03HABATEIBHOM ACSITEIbHOCTH B YCTHBIX
U DHUCbMEHHBIX TEKCTaxX; JejIaTh IPE3CHTALUI0 PE3YJIbTaTOB BbBIIOJHEHUS XHMHUYECKOTO
JKCHEpUMeEHTa (J1abOpaTOPHOro OmbITa, J1a00OpaTOpHOM padOThl MO HUCCIEIOBaHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUsl y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH MO3HaBaTEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs MNO3UIMHI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HABaTeNIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4€TOM IIOJIy4eHHs HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBaX M PEaKIIUIX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHON LENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJEpIKaHMA,
YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
0o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeiicTBUH, cnenuduyeckue At
npeaMeTHOW oOnactu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYalHsIX.



K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX TOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHI
9JIEMEHT, TMPOCTOEe BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOAHAs U
HEOJHOPOJ/IHASI), BAJIEHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAsh Macca, MaccoBas JIOJIsI XUMHYECKOTO
DJIEMEHTA B COCAMHCHHM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHHSI, XUMHYECKasl PEaKius, Kiaccuukaus
peaxkuii: peakiuu COeIMHEHUs, PEaKIUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, PeaKluu
oOMeHa, 7K30- U SHAOTEPMUUYECKUE PEAKIUH, TEIUIOBOU 2PeKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CJION atoMa, aroMHas opOuTanb, pajguyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAs KOBAJICHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast 10JIs1 BellecTBa (MPOLEHTHAsE KOHIICHTPAIIMsI) B paCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHATUA U TPUMEHSTH OTH
MOHSITUS TIPH OMUCAHUH BEILIECTB U UX MPEBPAIICHUL;

® IICIIOJIB30BATh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (OpPMYJT BEIIECTB H
YpaBHEHUU XUMHUYECKUX PEaKLUi;

® OIIPE/ACNIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAUMHEeHW 1o QopmyrnaMm, BHI XUMHUYECKOW CBSI3U
(xoBaJIeHTHAs! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch llepmommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
MOHMMAaHUE TEPHUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX DSJEMEHTOB OT HX
nonoxkenus B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

®OINMCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy [lepuoanueckoil CHUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymnma (A-rpymma)» u
«moboyHass moarpynna (b-rpymma)», mameie ¥ OONBIIME TEPUOMABI, COOTHOCUTH
o0o3HavYeHHsI, KOTOpble UMeroTcsl B Tabnuie «llepuoanueckas cucremMa XMMHUECKUX
sanemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsn sapa, o0OIIee 4YHCIO JJIEKTPOHOB H
pacripeiefieHle Ux Mo JIEKTPOHHBIM CIIOSIM);

e Ki1acCU(UIIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YMCIy M COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TETUIOBOMY
shdexty);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TOATBEpXKJas  OMHCAaHWE TMPUMEpPaMH  MOJICKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

® IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT UX KadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSX;

® BBIYUCIISATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa 1o (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;



® IPUMEHSTh OCHOBHBIC ONEPALMH MBICIUTEIILHON NEATeIbHOCTH — aHAIM3 M CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — JJI MU3Y4YECHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEaAKIIHl,
€CTeCTBEHHO-Hay4YHbIE€  METOJbl  TO3HaHWs  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peaJibHbIN U MBICIICHHBIN);

ecjeloBaTh IpaBWJIaM T[OJb30BaHHUS XMMHUYECKOM Tocynoil U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PAacCloO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCIIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMyC, PeHOIPTaIenH, METHIIOPAHK U JPyTHE).

K konny oOydeHus B 9 kijacce IpeaMETHBbIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE JOJIKHBI

OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® DACKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKUX TOHSITHI: XUMHYECKHUN JJIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEecKas
CBSI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSIPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJIUTHYECKAsT TUCCOLMAIUS, pEaklUUd HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMBIC W HEOOpaTUMBbIC pEaKIIUH,
OKHCITUTEIHbHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  OKHCIUTENIh,  BOCCTAHOBHTEIIb,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, QJUIOTPONHs, aM(POTEPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemieTka, KOppo3us
METaJIOB, CIUIABBl, CKOPOCTb XMMHUYECKOM peaklHH, MPeAesIbHO JO0IyCTUMas
koHueHntpauus [1/IK Bemectsa;

® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATUH WU TPUMEHSTH OSTH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

® ICTIONIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBieHUs (GOpMYJT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

® OIIPEACIIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS XUMHUYECKUX AJIEMEHTOB B COCMHEHUSX
pa3IMYHOTO COCTaBa, IMPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJacCy
COCMMHEHUN 10 QopMysiaM, BHJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, WOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps HOHAa [0 XHWMHUYECKOU
dbopmysie, xapakTep Cpellbl B BOJHBIX PAaCTBOpPAaX HEOPTaHWYECKHX COCIUHEHHUM, THII
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbich [lepuoaunueckoro 3akona [[. 1. MenaeneeBa u AeMOHCTPUPOBATH €TI0
MOHUMaHWE: OIMKCHIBATh W XapaKTepu3oBaTh TaOimuHyto ¢opmy llepuomnueckoit
CHUCTEMbl XMMHUYECKUX OHJIEMEHTOB: pa3iuyarTh MNOHATUS «TJlaBHas noarpynna (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGONbIINE TMEPUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAUMYECKONW Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsn sipa, 00IIee YUCIIO YJIEKTPOHOB M PACTIPEICTICHUE UX MO DJIEKTPOHHBIM CJIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB JJEMEHTOB M HX



COEJMHEHUH B Mpesenax MajblX MEePHOJO0B U INIaBHBIX MOJATPYII C YYETOM CTPOSHMS
UX aTOMOB;

e KjlacCU(PUIMPOBAaTh XUMHUYECKUE 3JIEMEHThl, HEOPraHMYECKUE BEIECTBA, XMMUYECKHE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U creuu(pUuUecKkue XUMHUYECKHEe CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONNUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUii;

® COCTaBJISITh YPAaBHEHMsI 3JEKTPOJUTHUYECKON IUCCOLMALUM KHUCIOT, IIEJI04eld U Cojei,
IIOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklMil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLUH,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelLIeCTBaMU
pa3IMYHBIX KJIACCOB;

® DACKpBIBATh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA [MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa ITHX PeaKLuii;

® [[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH
IPOTEKaHUS XUMUYECKUX MTPEBPAILEHUH B Pa3INUHbIX YCIOBUSAX;

® BLIYKCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peaKkluy;

ecoOMIOaTh  MpaBHWJa TIOJB30BAHMS XUMHUYECKOW TOCYAOH ©  J1TaOOpaTOpHBIM
o0opyOoBaHUEM, a TakKe IpaBUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUUYECKUX OIBITOB I10 MOJYYCHHIO
U cOOMpaHHIO Ia3000pa3HbIX BELIECTB (aMMHUaKa U yIJIEKUCIIOro rasa);

® [IPOBOJUTH PEAKIIMM, IMOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHUA-MOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlM MBICIUTEIIbHON AESITeNbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUI0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHX DPEAKIMM, €CTECTBEHHO-
Hay4yHble METOAbl T[O03HaHWS — HaAOJIOJAEHHE, U3MEpEeHUe, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



3. Temamuueckoe nnanupoganue y4edono20 npeomema « Xumus

8 KUIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabusie IIpakTnueckue p
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Ponp XuMuHM B *KU3HU 4eliOBeKa. Tena u 1 bubnunoreka LIOK
BEILIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas padora Ne 1 «IIpaBuiia paboThI B JIabopaTopuu 1 bubmmoreka [JOK
U IpuéMbl oOpaleHus ¢ 1a00paToOpHBIM 000PYIOBAaHHEM) https://m.edsoo.ru/ff0d23dc
. bubmuoreka [IOK
4 4 . 1
ucThie BeniecTBa U cmecu. CriocoObl pa3iesieHust cMeceit https://m.edsoo.ru/Ffod26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha npumepe 1 bubmmnoreka HOK
OYMCTKHU TTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bubnmorexa LIOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 bubnnoreka [JOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa OK
P m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHU4ecKas Gopmya.

bu6nmoreka [IOK

10 BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae

1 OtHocutenbHas aroMHas macca. OTHOCUTEIbHAS bubmuorexa [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTa B COeIMHEHUHU bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KomnuuecTBo BemecTBa. Monb. MonsipHas macca ﬁ::g;?:;;gﬁ}:f 045230

14 Du3NYeCKUe M XUMUICCKHEC SIBIICHUS. XUMHYECKast PEaKIus bubmmorexa [IOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku ¥ yCIOBHSI MPOTEKAHMSI XUMUYCCKIX PEAKITUIT bubmmorexa [JOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0d3b88

17 Brruucnenust Koau4yecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM bubnnorexa [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMHIECKUX peakiuuii (CoeTnHEeHHUS, bubnuoreka [{OK
pa3IoXKeHUs, 3aMeIlleHus, OOMEeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIomoHOCOB — yu&HbIH-3HIMKIONEAUCT. O000IIEeHNEe U bu6mmoteka [IOK
crucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/ff0d40c4

20 KonTposasnas padora Nel no teme «BeriecTBa 1 XuMHuecKue bubmuorexa [IOK
pEaAKIHM https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cmech ra3zos. Cocras Bo3ayxa. Kucinopox — bubnmnorexa [JOK
AJIEMEHT U NMPOCTOoE BeliecTBo. O30H https://m.edsoo.ru/ff0d448e

99 ®dusnyeckue 1 XUMHIECKHE CBOMCTBA KUCTOpoAa (peakiuu bubnuotexa [JOK

okucieHus, roperue). [lonsatue o0 okcumax

https://m.edsoo.ru/ff0d4614
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Crioco0bI mosryueHus KUCI0po/a B 1adopaTopun U

bu6nmoreka [IOK

23
MPOMBIIUIEHHOCTH. [IpruMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3G PeKT XUMUIECKOHN peaKIuu, TIOHITHE O
24 TEPMOXMMHUYECKOM ypaBHEHUH, 9K30- U IHIOTEPMUUYECKUX bubmmorexa [JOK
P P ’ AOTED https://m.edsoo.ru/ff0d4790
peakIusax
o5 TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHe BO3/1yXa, bubmmoreka [JOK
CIOCOOBI €ro MpeAoTBpalleHUs https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas padora Ne 3 o teme «Ilomydenue u codbupanue Bu6moteka [JOK
KHUCJIOpOJa, U3YYEHHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopon — snemeHT u ipoctoe BeniectBo. HaxoxaeHue B bubnnorexa [JOK
Ipupoze https://m.edsoo.ru/ff0d4ddo
duznyeckue U XUMUYECKHE CBOMCTBA Bolopoaa. [Ipumenenue bubmmoreka [JOK
28
BOJIOpOJIa https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 I1
OIPITHE O KHCTIOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2
bubmmoreka IIOK
30
Crioco6bI mostyueHust BOAOPOAA B 1ab0OpaTopuu https://m.edsoo.ru/f0dAddo
31 [TpakTueckas pabota Ne 4 o reme «llonydenue u cobupanue bubnuoreka [{OK
BOJIOPO/1a, U3YUYEHHUE ETO CBOMCTB) https://m.edsoo.ru/ff0d4f42
" bubmuorexa [IOK
32 M it 00 .3 A
OAPHEIN OLREM Ta30B. JAKOH ABOTANpO https://m.edsoo.ru/ff0d542e
33 Brrunciaenus 00n6Ma, KOJIMYECTBA BEIIECTBA ra3a I1o €ro bubmmoreka IIOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH 00BEMY https://m.edsoo.ru/ff0d55a0
Boruncnenus 005EMOB ra3oB 10 YpPaBHEHHUIO PEAKIIUU HA bubmmorexa [JOK
34 N .
OCHOBE 3aKOHa 0O0BEMHBIX OTHOILIEHUI ra30B https://m.edsoo.ru/ff0d5708
35 dusnyeckrue U XUMUUECKHE CBOMCTBA BOJbI bu6nmnorexa LIOK
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https://m.edsoo.ru/ff0d587a

36 CocraB ocuoBauuii. [Toadarre 00 nHAMKATOpaAX bubmorexa LIOK
' A P https://m.eds00.ru/ff0d59e2
37 Bona xak pacrBopurens. HacblllieHHbIE 1 HEHACBIILIEHHBIE Bu6muotexa [JOK
pactBopbl. MaccoBas 0Jisl BEECTBA B PacTBOpE https://m.edsoo.ru/ff0d5b40
[Ipaktrueckas padora Ne 5 o teme «lIpurorornenue
38 aCTBOPOB C OIPENeIEHHON MAacCOBOU 0JIEN PACTBOPEHHOTO bubmmorexa HOK
P p pea o p P https://m.edsoo.ru/ffOd5eba
BEIIECTBAY
39 Kontponbnas padora Ne2 o reme «Kucmopoza. Bogopoa. bubmuoreka [{OK
Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, kiaccuuKaiys, HOMEHKIaTypa bromiorexa LIOK
AIBL: ’ T, yp https://m.edsoo.ru/ff0d664e
[TomyueHnue 1 XuMHU4YEeCKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnunoreka LIOK
41
aM(dOTepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: cOCTaB, Ki1accudukays, HOMEHKIATypa bubnmorexa IOK
) ’ 1, yp https://m.edsoo.ru/ff0d67ca
43 ITonyuenne 1 XuMHUUECKHE CBOIICTBA OCHOBAHUM bubmorexa HOK
Y1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxaius, HOMEHKIATypa bubmorexa LHOK
' ’ s yp https://m.edsoo.ru/ff0dfee2
45 [MonyuyeHne U XUMHUYECKHE CBOMCTBA KUCIOT bubmorexa LHOK
Y1 https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI OTy4YeHUs, bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [TpakTrueckas padota Ne 6. Perienne skcriepuMeHTaIbHBIX bu6muoreka [JOK

3aaad 110 TEME «OCHOBHBIE KJIACChI HCOPTaHNYCCKUX

https://m.edsoo.ru/00ad9b7c
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COEIUHEHUI»

48 ['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUYECKUX bubmmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubmmoreka [JOK
49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.e dsoi_.[ru 100ad9ch?
50 KonTponbnas pabota Ne3 o teme "OCHOBHBIE KJIaCChI bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbIie MOMBITKU KIACCU(PUKAIIMA XUMAYECKUX SJIEMEHTOB. bubnuorexa [IOK
[TonsiThe 0 TpynIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepuonnueckuii 3akoH u [lepronuueckas cuctema bubnnoreka [JOK
xumMuueckux diemenToB . . MenaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuompl, TPy, MOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl ]r?tlfr?sj?/l//lr?f:(;(;(])_.[r(alléOa da342
55 CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB 2JIEMEHTOB bubnmnorexa [JOK
ITepuoauueckoit cucremsl /. 1. MenneneeBa https://m.edsoo.ru/00ada6bc
56 XapakTeprucTUKa XUMUYECKOTO 3JIEMEHTA 110 €T0 MOJIOKEHUIO bubmmnoreka [HOK
B [lepnonnueckon cucreme /1. 1. Menaeneesa https://m.edsoo.ru/00ada824
3nauenue [lepuoandeckoro 3akoHa Jijisi pa3BUTHSI HAYKH U
57 npaktuku. J[. 1. MenaeneeB — y4€HbIi, M€1aror u bubnnorexa [IOK
https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
59 Nonnas xumudeckas CBs3b bubmorexa [TOK

https://m.edsoo.ru/00adac34
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bubnunoreka LIOK

60 KoBanenTHast monsipHasi XUMU4eCKasi CBSI3b 1 https://m.edsoo.ru/00adaab8
61 KoBajeHTHas HenonspHas XUMHYECKast CBS3b 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 Creneip okucneHiA . https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 bubmorexa LHOK
peaxt https://m.edsoo0.ru/00adb076
bubnuoreka [{OK
64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme «CTpoeHue atoma. 1 1 bubnnorexa [JOK
XuMHUYeCcKas CBA3b» https://m.edsoo.ru/00adb486
. . bubmuoreka [{OK
66 PesepBublit ypok. O6001IeHHE U CUCTeMATHU3AIIHsI 3SHAHHA 1 https://m.edsoo.ru/00adb33c
. . bubnuoreka [{OK
67 PesepBHblit ypok. O6001I€eHNE U CUCTEMATHU3alHs] 3HAHUH 1 https://m.edso0.ru/00ad9ch?
. . bubnuoreka [{OK
68 PesepBHEIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 https://m.edsoo.ru/ffOd61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 4
9 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne uudposeie
Tema ypoka Konrtpoabsnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl

pecypcbl
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

1 IIepnoanueckuit 3akoH. Ilepuonnueckas cucTeMa XMUMHU4YECKUX bubnuoreka [IOK
sanemenToB /I. 1. Menaeneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX bubmmorexa LIOK
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB bubmorexa LIOK
P P https://m.edsoo.ru/00adb7e2
4 Buapl XUMHU4eCKOH CBSI3M U THITBI KPUCTAJUIMYECKHUX PEIIETOK bubmmorexa LIOK
P P https://m.edsoo.ru/00adbac6
5 Konrponbnas padora Nel o teme «IloBTopenue u yriayoieHue
3HaHUI OCHOBHBIX pa3/eNioB Kypca 8 Kiaccay
6 Knaccudukanus XuMu4ecknux peakiuii Mo pa3InaHbIM bubnnorexa [HOK
MpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTHe 0 ckopocTr XUMHU4eCKOM peakuuu. [lonstue o bubnuoreka [IOK
TOMOTEHHBIX U F€TEPOre€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsiTe 0 XUMHUYECKOM paBHOBECHH. DAKTOPBI, BIUSIOLIUE HA
8 CKOPOCTb XUMHUYECKOW PEAKIIUU U NTOJIO)KEHUE XUMHUECKOTO bubmmorexa LIOK
P P https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubmmorexa LIOK
P https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTudeckoit qucconuannu. CUiIbHBIE U C1a0ble bubnnoreka [JOK
3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHusle ypaBHEHUS peaKInii bubmmorexa [TOK
P p https://m.eds00.ru/00add448
12 XuMHYECcKre CBOMCTBA KUCJIOT M OCHOBAHUM B CBETE bu6mmorexa [IOK
IpeJCTaBICHUN 00 PIEKTPOTUTHUECKON AUCCOLUALINH https://m.edsoo.ru/00add5d8
13 XUMHYECKHE CBOWCTBA COJIEH B CBETE MPEACTaBIEHUN 00 bubnnorexka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

SHCKTpOHHTquCKOﬁ Jucconmuanmn

https://m.edsoo.ru/00add8b2

14 [TonsThe o0 ruaponU3e coen bubmmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O060011IeHrne U cucTeMaTU3alus 3HAaHUN E;ISSH;I;T:;?)&OU/% 0addd12

16 [TpakTrueckas padora Ne 1. «Pemienne skcriepuMeHTaTbHBIX bubnnoreka HOK
3a71au» https://m.edsoo.ru/00addbfa

17 KonTponbnas pabota N2 o teme «NeKTpoIUTHIECKas bubnuorexa [JOK
qucconuanys. XMMAYECKUe peakilui B pacTBOpaxX» https://m.edsoo.ru/00addecO

18 OO011as XapakTepUCTHKA raJloreHoB. XMMUYECKHE CBOMCTBA HA bubnnorexka [HJOK
MIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. CossiHas KUCIIOTa, XMMUYECKHE CBOMCTBA, bubnnoreka [JOK
IIOJIy4eHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [TpakTuueckas pabota Ne 2 o reme «llonydenue consHon bubnuorexa [JOK
KHUCJIOTBI, U3yUYECHHUE €€ CBOUCTBY» https://m.edsoo.ru/00ade348

21 Bpruncnenus no ypaBHEHHSIM XUMHYECKUX PEAKIMMI, €CIIN OIMH bubnnorexka [JOK
W3 peareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO6mas xapakrepuctika 371eMeHToB VIA-rpymmbt }f?tlffsﬂll//l;f;igroullé 0ade64a

93 AnnotponHsle Monudukanuu cepbl. HaxoxaeHue cepsl u eé bubnuoreka [IOK
COEMHEHUH B NpUpoAe. XUMHUUYECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBoaopoj, cTpoeHne, pu3ndecKue U XUMUIECKUE CBOMCTBA bubmmorexa [JOK
https://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3UYECKHE U XUMUUECKUE bubnmoreka [JOK
CBOMCTBA, TPUMEHEHHE https://m.edso0o.ru/00adea28

26 XHUMHUYECKUE PEAKIMH, JIEKALIUE B OCHOBE MPOMBIIILIEHHOTO bubnuorexa [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

croco0a MoJly4eHUsl CEpHON KUCIOThl. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/ibl COSTMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a

27 BrprunciieHne MaccoBoil 101 BBIXOJA IPOAYKTA PEAKLIMU bubmmorexa [TOK
A A8 TIpOAIyIcta peaktt https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTrUKa 3J1eMeHTOB V A-rpymibl. A30T,
28 ACIPOCTpaHEHUE B MPUPOJE, PU3NIECKHIE U XUMHUIECKUE bubmnorexa [IOK
p Up p pHpOAE, https://m.edsoo.ru/00adeeab
CBOICTBa
29 AMMHUak, ero puznyecKue 1 XMuMUYeCKUe CBOMCTBA, MOTYYCHHE bubnunoreka [JOK
Y NIPUMEHEHHUE https://m.edsoo.ru/00adf004
30 [Ipaxtuueckas padora Ne 3 o teme «Ilomydenue aMmuaxa, bubnnorexa [HOK
M3Y4YEHUE €r0 CBOMCTBY» https://m.eds00.ru/00adf180
31 A3OTHas KHUCIOTa, € Pu3nuecKue U XUMHUIECKHUE CBOMCTBA bubmmorexa LOK
’ https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHUS B KQUECTBE
32 MUHEPAIbHBIX YIOOPEeHUH. XUMUYECKOE 3arpsi3HEHNUE bubmmorexa LOK
P > YAOOP ' P https://m.eds00.ru/00adf518
OKPYKAOIIeH CpeJIbl COSTMHCHUSIMH a30Ta
33 ®ochop. Oxeun bocdopa (V) u ochopnas kucnora, bubnmnoreka [JOK
¢uznyecKkrue 1 XUMHUYECKHE CBOMCTBA, MOIYYEHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue GpocdaroB B KaueCcTBE MUHEPAIBbHBIX bubmmoreka [JOK
ynoOpeHuit. 3arpsisHeHre NpupoAHoi cpenbl hocharamu https://m.edsoo.ru/00adfc20
VYrnepon, pacipocTpaHeHue B mpupoie, Gu3ndeckue u bubnuorexa [JOK
35 .
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue U XUMHUECKHUe CBOMCTBA.
36 DKOIOrMYeCKUE MPOOIEMBI, CBA3aHHBIE C OKCUIOM YIiepoaa bubnmorexa [IOK
p ’ yrep https://m.edsoo.ru/00adfebe
(V)
37 VronpHas KACIIOTa U €€ COIIN bu6mmoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

https://m.edsoo.ru/00ae006¢c

[Ipaktuyeckas padora Ne 4 o teme "IlonmydeHue yriaekucioro

bu6mmoreka [IOK

38
ra3a. KauectBeHHas peakiusi Ha kKapOOHAT-UOH" https://m.edsoo.ru/00ae027e
39 [TepBoHavabHBIC TOHATHUS 00 OPraHMYECKHUX BEIIECTBAX KaK O bubnnoreka HOK
COCIMHEHUSIX YIiIepoia https://m.edsoo.ru/00ae054e
40 Kpemuuii 1 ero coeqHeHUs Bubmorexa ITOK
P https://m.edso0o.ru/00ae080a
41 [TpaxkTuueckas pabota Ne 5. Perienne skcriepuMeHTaIbHBIX bubnuorexa [JOK
3a7a4 o TeMe «BakHelmne HeMeTauIbl U UX COSTUHEHUI https://m.edsoo.ru/00ae0bf2
42 KonTtponpHas padora Ne3 mo reme «BakHelnne HEMETaLTbl U bubnnorexka [HJOK
UX COCIUHEHUS» https://m.edsoo.ru/00ae0e18
OO01mas xapakTepuCcTHUKa XUMUYECKIX JIIEMEHTOB — METAaJUIOB.
bubmuorexa [JOK
43 Mertamndeckasi CBA3b U METAIMYECKAsi KPUCTAIINYECKAst
. . https://m.edsoo.ru/00ael103e
peméTka. @u3nuecKue CBOMCTBA METAILIOB
m XHUMHUYECKUE CBOMCTBA METAIIIOB. DJIEKTPOXUMUUYECKUN P bubnuoreka [JOK
HaIPsHKEHUN METaIOB https://m.eds00.ru/00ae1156
OO6mue cnocoOs! omyyeHus MetauioB. CrutaBel. Beraucnenus
45 M0 YPaBHEHUSIM XUMHYECKUX PEAKIIU, €ClIi OJIMH U3 bubmorexa HOK
P P ’ https://m.edso0.ru/00ae1156
pPEareHToB COAEPKUT IPUMECH
46 [TonsaTHe 0 KOPPO3UM METATIIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
47 [[lemounsie meTamibl. Haxoxxnenue B npupoze, pusnyueckue u bubnuotexa [JOK
XUMHYECKHE CBOWCTBA. https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTUS bubmorexa HOK
P p https://m.edsoo.ru/00ae14b2
49 [llenouno3eMenbHBIE METAIIBI — KAJIBIIUA M MarHUi bu6mmoreka [IOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK

>0 BaxcHEHIIME COCMHEHIT KATBIHA https://m.edso00.ru/00ae15e8
51 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH
52 JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUs bubmmorexa [TOK
https://m.edso00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 mo teme "JKEcTKOCTh BOABI U bubnuoreka [IOK
MeTO/Ibl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. . bubmuorexa [JOK
54 Amomunuii. Haxoxnenue B mpupoze. CBoHCTBa aTlOMUHHMS. httos://m.e dsogru 100ae1c64
55 AmboTepHbIe CBOMCTBA OKCHA U THAPOKCHU/IA AITFOMUHUS bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
. bubmuorexa [JOK
56 Kenezo. Haxoxnenue B mpupoje. CBoiicTBa xemnesa. https://m.e dsogru 100361d86
bubnuorexa [JOK
57 Oxcupl, ruapokcust u cou xenesa (1) u sxenesa (1) httos://m.e dsogru 100263566
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
59 [TpakTuyeckas pabora Ne 7. PemieHue sKkcriepuMeHTalbHbBIX bubnuoreka [IOK
3a71a4 1o TeMe «BaskHelye MeTalbl U UX COSIUHEHUS https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSM XUMHUYECKUAX PEAKINN, €CITH OJTUH
60 U3 PEareHTOB JIaH B U30BITKE UIIH COACPKUT MPUMECH. bubmorexa HOK
Boruricnenus MaccoBoO# J0JIH BBIXOJIa MPOIYKTA PeaKIMU hitps://m.d500.1/00ae1 750
61 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN
62 KonTponsHas padora Ne4 no teme «BaxxHeilme MeTalbl U UX
COCTUHEHUS
63 BeniectBa 1 maTepuanbl B TOBCETHEBHOMW KU3HU YEIOBEKA bu6mmoreka [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

https://m.edsoo0.ru/00ae3f50

64 XHUMHYECKOE 3arpsI3HEHUE OK arolIel cpebl 1 bubmoreia LOK
p PYyHIOmen cpel https://m.eds00.ru/00ae4270
65 Pomib XxMMHH B pELIEHUH DKOIOTHUECKUX IIPOOIEM 1 bubmoreia LOK
p p https://m.eds00.ru/00ae4270
. . bubnmoreka [JOK
66 PesepBHblii ypok. O600111€HNE U cCCTeMaTU3alls 3HAaHHUH 1 https://m.eds00.ru/00ae0d0a
. . bubmuorexa [JOK
67 PesepBublit ypok. O6001IeHHE U CUCTEeMATHU3AIHsI 3HAHHA 1 https://m.edsoo.ru/00adb33c
. . bubmuorexa [JOK
68 PeseprHblii ypok. O000IIEeHNE U CUCTEMAaTH3AIMs 3HAHUI 1 https://m.eds0o.ru/00ad9ch?
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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