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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1o XuMuM Ha YpPOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs COCTaBIeHa HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (eaeparbHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIEMIMU IPEroaBaHus yuyeOHOro mpeamMeTa
«Xumus» B 00pazoBaTenbHBIX opranm3anusiax Poccuiickoit Denepammm.

[IporpaMmMa mo xuMHHM [a€T MpEACTaBICHUE O LENIX, OOIeld cTpaTreruu OOydeHHs,
BOCIIUTaHUS M pPa3BUTHA OOYyYalOIIMXCS CpPEACTBAMU Y4e€OHOro IpeaMeTa, YCTaHaBIMBAeT
00s13aTeNIbHOE TMPEAMETHOE COJEpKaHKe, MPeTyCMaTPUBAET paclipelieieHue ero Mo KiaccaMm u
CTPYKTYpHUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XMMHH, ONPeAeseT KOIUYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKHU COAEPKAHUS, PEKOMEHIYEMYKO IOCIEA0BATEIIbHOCTh
U3yUYEHHS] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOM MporpaMmbl Ha
YPOBHE OCHOBHOT'O O0IIIETO 00pa3oBaHus, a TAaK)Ke TPEOOBaHUH K pe3yJibTaTaM 00yUYeHHUs XUMUH
Ha YpOBHE Leled W3ydeHus MpeaMeTa M OCHOBHBIX BHJOB Yy4eOHO-TIO3HABaTENbHOU
JeSITeIbHOCTH 00yUaIOIIEerocs IO OCBOCHUIO yUE€OHOTO CO/IepKaHMUSL.

3HaHUe XUMHH CIYKHUT OCHOBOW [T (hOPMUPOBAHMSI MUPOBO33PEHHS 00YJAOLIETOCS, €r0
IPEJICTaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPaOT (hopMHUpyeMble XUMUEN
MPEJICTaBICHHUS O B3aUMOMPEBPAIICHUAX YHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MyTIX
pemieHust TI00anbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTUS YENOBEUECTBA — CBHIPHEBOMH,
SHEPreTUIECKOH, MUIIEBOH U IKOJOTHYECKON OE30MacCHOCTH, TPOOIEM 3JpaBOOXPAHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliil  BO3MOXHOCTEH [l camMopa3BUTUS U (OPMHUPOBAHUS
KYJbTYpBI TMYHOCTH, €€ 0011 U (yHKIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00YyYaroImuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B I[IOBCEAHEBHOM JKHM3HM, TaK U B
npohecCHOHANBLHOM NeSTEIILHOCTH,

3HAaKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI51/1a Ha €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOU T'PAaMOTHOCTH 00YYarOIINXCS;

CHOCOOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOTO OTHOMIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJAJ B DKOJOTMYECKOE OOpa3oBaHHE
oOyyJaronuxcs.

JlanHble HampaBiieHHs B OOy4eHHH XUMHUU 00ECIEeYHBAIOTCS CHEHU(UKON Ccoaep KaHUs
yu4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TMEJarornyeckd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAYKW XUMUU Ha ONPEIICIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHMSI OPHUEHTUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATBHBIX MOHATUN XUMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPbIX OTJEIbHBIX 3HAUUMBbIX MOHIATHI OPraHUYECKON XUMHUH.

CrpykTypa cojaepkaHHs MPOrpaMMbl MO0 XUMHUH C(HOPMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mizydenuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE W BELIECTBE M CHCTEMbl MOHATUH O XUMHUYecKo peakuumu. OOe 3TH CUCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl 10 IPUHLUITY IOCJIEI0BATEIBHOIO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUYECKUX IPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMUY;

— YUYEHMS O CTPOEHUM aToMa U XMMHYECKOH CBSI3H;

— MPECTaBICHUH 00 AIEKTPOITUTUIECKOM TUCCOIMALINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHM TOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEJOBATEIbHO OT OAHOTO YPOBHS K JIpyromy,
BBITOJIHAS (DYHKLIMU OOBSACHEHHs U HPOTHO3MPOBAHUS CBOWCTB, CTPOEHHSI U BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHHUS U MOIYUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MNpoOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XMMHMYECKON COCTaBIIOIIEH HAyYHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOI'O OTHOILIEHNUSI K HAYYHOMY 3HAaHHUIO U METOZAAM [03HAaHUA B Hayke. M3yueHue xumun
OPOMCXOJUT C TPHUBJICYCHHWEM 3HAHUA M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxatommiit Mup», «buosnorus. 5—7 knaccel» 1 «Pu3uKa. 7 Kjaccy.

[Tpy n3yueHnn XUMHUU IPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XMMUYECKOI HayKH Kak
00J1IaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOM JIEATETbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpbI. 3ajjauya y4eOHOro npeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXXHEUIHX ()AKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKUX
NOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUECKOrO XapakTepa, s3blka HayKH, B
NprOOIIEHNH K HAyYHbIM METOJaM MMO3HaHMS IIPU N3YUYEHUH BELECTB U XUMUYECKUX pEaKIHii, B
(OpMHUpPOBAaHMM W pa3BUTHHM TIO3HABATENBHBIX YMEHHM M HMX MPUMEHEHHMH B Yy4eOHO-
M03HABATEJIbHON U y4eOHO-MCCIIEA0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPABHI 0€30IacHOI0
oOpallleHus C BEIIECTBAMU B [IOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XMMHMM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHME
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELIEHHUH, CIOCOOHOM aaanTUpoBaThes K
OBICTPO MEHSIOILUMCS YCIIOBHM KHU3HH;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTeMaTH4ecKoe mpuoOliieHne oOydarommxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  [103HaHUf,
(hopMHUPYIOIIMM MOTHUBALIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecrieyeHue YCIOBHMH, CIOCOOCTBYIOIIMX IPHUOOPETEHUIO OO0YYarOIMMHUCS OIbITA
pa3Ho0Opa3HON NeATeNTbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIETEHIIN), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUAOB JESATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qyciae YMEHHH OOBACHATb M OLEHMBATH SBJICHMUS OKPYXKAIOLIEro MHpA, MCIOJb3ys 3HAHUS U
OMBIT, TOJy4YEHHBbIE TNPH H3YYEHUH XUMHM, NPUMEHATH HMX MpH peleHuH mnpodieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH JEITEIBHOCTH;

— (opmupoBaHue y 00y4yaronxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs 1IEHHOCTH
XMMHUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKH ILI€JIeCOO0pa3HOro MOBEICHHs B OBITY U
TPYZAOBON JEATEIBHOCTH B LEJSX COXPAHEHMsI CBOETO 3I0POBbS M OKpPYXKarolled MpUpOIHOU
Cpelibl;

— pa3BUTHE MOTUBALMU K 00Yy4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEGHMs OOIIEYEIOBEYECKMX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiis 1 HAPaBICHHOCTH AaJbHENUIIEro 00yueHHUs.



OO11ee 4ncio 4acoB, OTBEAEHHBIX JJIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziel0), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIC XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Ponb XuMHM B KM3HM 4ejoBeKka. XUMHsS B cUCTeMe HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BEIIECTB. ArperaTHoe cOCTOsHUE BellecTB. Ilonstne o
MeTOo/axX Mo3HaHus B XUMHUH. YucTeie BemecTBa U cmecu. CriocoObl pa3aesieHus CMeceil.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3J€MEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX O3JEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Moisb. Momsipass macca. B3aumocBsi3b KOJIMYECTBAa, MAacChl U
YHClia CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€Tel mo hpopmynam XUMUYECKIX COCTUHEHUH.

dusznyueckue M XMMHUYECKHE SIBICHHUS. XUMHUYECKas peakmus ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHUS MAacChl BEIeCTB. Xumuueckue ypaBHeHus. Knaccuduxanus XuMudeckux peakuui
(coenuHeHMs, pa3NoXKEHUs], 3aMeIleHUs], 0OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0H, mpaBuiaMu paboThl B Jabopatopuu U MpuéMamu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONUCAaHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEUIECTB, HaOM0AeHne (Pu3nUecKuX (TIJIaBIeHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KAIIEHUE U KOHJACHCALMS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
IPOKAJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJCICTBIE MeJla C KUCIOTOM) ABJIEHUH, HaOII01eHNE
U ONHCAaHWE [PU3HAKOB IMPOTEKAHMS XUMHUYECKUX peakuuidl (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paznoxkenue ruapokcuna menu (I1) mpu
HarpeBaHuHU, B3auMojeiicTBue xeneza ¢ pactBopoM conu menu (II), m3ydenme cmoco6GoB
pasfeneHus CMecel: C IOMOIIbI0 MarHumra, (UIBTPOBAaHWE, BBHIMTAPHBAHHUE, IUCTHIUIALIUSA,
xpomatorpadus, MpoBeIEeHHUE OYUCTKUM MOBAPEHHOM COJM, HaONIOJIEHHE U ONHCAaHUE
pE3yIbTAaTOB IPOBEJACHUS OMNbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacChl, CO3/1aHHE
MoJieNielt MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaskHeiilune npeacTaBuTe I HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopom — 37€MEHT M MPOCTOE BEMIECTBO.
Haxoxzaenue kuciaopona B npupoze, hpuznyeckue U XMMHUYECKHe CBOMCTBA (peakIMu TOPEHHUS).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJMy4YeHHs KHUCIOpoJa B J1abopaTopuu u
npoMbIIIeHHOCTH. KpyroBopot kucnopona B npupoae. O30H — amtoTponHas Moaudukanus
KHCIIOpO/a.

TennoBoit 3¢hdekT XuMUUEeCKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHHUS, 5K30- U
SHIOTEPMUYECKHE peakiuu. TOMIMBO: yroib W METaH. 3arpsi3HEHHE BO3yXa, YCHIICHHE
NapHUKOBOTO 3(dekTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxokaeHue BoIOpoAa B MPUPOJE,
(u3nueckre U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOObI nonyyeHus. Kucinotel u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl Mo XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoucTBa BOoAbl. Boma kak pactBoputens. PactBopel. Hacklennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. MaccoBast 70l BelllecTBa B
pactBope. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUs. Poiib pacTBOpPOB B NMPUPOAEC M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJI.

Knaccudpukanmss nHeopranmueckux coenuuennid. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoleoOpasyromue. HoMenknatypa
okcu10B. PU3NUECKNe U XMMHUECKHE CBOICTBA OKCHIO0B. [loyueHne okcuaos.

OcnoBanms. Kimaccudukaryst OCHOBaHWH: HIENOYM W HEPACTBOPHMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. @uU3MYECKHME M XHUMUYECKUE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnorsl. Knaccugukarnus kucnor. Homenknatypa kucinor. @usnueckue U XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. I[lomyyenue Kucior.

Comu. Homenknatypa coneir. @uznueckue M XMMHUUYECKHE CBOMCTBa coiied. [lomydyenue
COJIEH.

I'enernueckas cBA3b MEXKAY KilacCaMH HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpEIeNIEHUE COJepKaHusl KUCIOpoJia B BO3yXe, MOIydYeHHe, coOupaHue,
pacno3HaBaHMEe M HM3yY€HHE CBOMCTB KHUCIOpOJa, HAOMIOJEHUE B3aUMOICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BOSHMKHOBEHMS M TpEKpalleHHUs TopeHus (1oxkapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4eHuEe CBOMCTB Bojoponaa (ropeHue), B3aumMmojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOXHO HMCIOJIb30BaHUE BHJIEOMATEPHAIOB), HAOIIOIeHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM M KajablueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIEAOBaHUE OOpPA3I[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIAcCOB,
HAOMIO/ICHUE M3MEHEHUS OKPAaCKH WHIAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYeHl, U3ydeHue
B3aumoseiictBus okcuga Meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C METaIaMH,
peaKuuii HEUTpalIM3alu, [OJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuit 3axkoH u Ilepunoanyeckas cucremMa Xxumudeckux diemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XuMHYecKas cBA3b. OKUCIANTE]IbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBrle TOMBITKKM KIAacCUPUKALMK XUMHUYECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOTEHbI, UHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOpBIe 00pa3yIoT aM(pOoTepHbIE OKCUIBI M THIAPOKCUIBI.

[lepnonnueckuii 3akoH. Ilepuogmueckas cucrema Xxumuueckux osnemeHtoB JI. U
MengeneeBa. KopoTkonepuonnas u anmuHHonepuogHas ¢opmel [lepuogudeckoid CUCTEMBI
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmbsl. Duznueckuid CMBICH
IOPSIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX sjep. M3ortombl. Onextponbl. CrTpoeHue
ANEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX AIeMeHTOB [lepuonndeckoil cucTemMsl
J. W. MengeneeBa. XapakTepUCTHKa XHMHMUYECKOIO DJJIEMEHTa II0 €ro IOJIOKEHHIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOJAM.



3nauenue [lepuoguueckoro 3akona u Ileproguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakJaHKH.

Xumuaeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEeKTPOOTPULIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHAas CBA3b.

Crenenb  okucinenus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  IIpouecchb
OKHUCJICHUSI U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
IMHKAa C pacTBOpaMu KUCIOT W ILIEJIOYEed, IPOBEACHHUE OMbITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHM (TOpEeHUE, Peakluy Pa3oKeHUs, COCTUHEHNUS).

Meoscnpeomemnwie ceasu

Peanu3anus MexnpeaMeTHBIX CBA3EH NMPU U3YYEHUH XMMHH B 8 KJacce OCYyLIECTBISAETCS
Yyepe3 MCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © MOHSITHI,
SIBJISIFOLIIMXCS] CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIM (pakT, TUIMOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilaccupuKalus,  MEePUOJUYHOCTb,  HAONIOJIEHUE,  HKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®usnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJIa, JSJEKTPUUYECKUNM 3apsil, BEIIECTBO, TeJO, O00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKHE BEIUYHMHBI, €TUHHUIBI U3MEPEHMs, KOCMOC, MIJIAHETHI,
3BE3151, CoHIIE.

Bbuonorus: porocunres, neixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJIBI, IMOJIE3HBIC
MCKOIIaeMbl€, TOIUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHU4ecKasi peaKius

[lepnonnueckuii 3akoH. Ilepuogmyeckas cucrema Xxumuueckux oaemeHtoB JI. U
MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHWHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBbIX TPEX IEPUOAOB, Kajus, KaJlbLHUs U HX COCJUHEHUNW B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEHTOB B lleproanyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUABI XUMHUYECKON CBA3U. THIMBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCMMOCTh CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKON PEMETKA M BHJIa XUMHYECKOU
CBSI3U.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHX COCIUHEHHM, TeHeTHYecKas
CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakUil Mo pa3IUYHbIM MpHU3HaKaM (IO YUCITY U COCTaBY
YYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUST XUMUYECKUX JJIEMEHTOB, MO0 OOpaTUMOCTH, 1O YYacTHUIO KaTanm3aTtopa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUICCKHE YPABHEHUSI.

[Tonsitue o cxkopoctu xumudeckoil peakuuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsrue o
karanuze. lloHsTue o0 XuMUYecKOM paBHOBecHH. DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEAKIIUU U TTOJIOKEHUE XUMHUIECKOTO PABHOBECHSI.



OKHUCIINUTENIBHO-BOCCTAHOBUTENBHBIE PEaKIUH, DSJCKTPOHHBIM OadaHC OKUCIHUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DNEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M [HUCCOLMAllMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp aucconnaruy. CUIbHBIE U CIIA0bIE SJEKTPOIIUTEHI.

Peakuyu moHHoro o6meHa. YcnoBHsl MPOTEKAHUS PEAKIMI MOHHOrO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUN U COJIeH B CBETE
npecTaBiIeHU 00 3JIEKTPOTUTHUYECKOW auccoruannu. KadecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJENSMU KPHUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTaioB (rpaduTa u anmasza), CIOXKHBIX BELIECTB (XJOpHAa HATPHS),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEeakuuu OT BO3IACHCTBHS Pa3IMYHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIECCa JMCCOLMALNN
KHUCJIOT, IIeJo4Yel M cojeil (BO3MOXKHO HCIIONIb30BAaHME BUJEO MaTepuasoB), MPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHMUs peakluil MOHHOro obMeHa (oOpa3zoBaHMe
ocajika, BBIJCNICHHE Tra3a, O0pa3oBaHME BOJbI), OIBITOB, WIUIIOCTPUPYIOIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlUi (FOpeHHe, peaklUuu pa3ioXKeHHs, COCIUHEHMS),
pacno3HaBaHHEe HEOPraHMYECKHX BEIIECTB C TMOMOIIbIO KAaYeCTBEHHBIX pEaKluil Ha HOHBI,
pelleHre YKCIEPUMEHTATbHBIX 3a/1a4.

HemeTtauibl H MX coeJUHEHHS

OOmast xapaktepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CtpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMUYEeCKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aUMOJCIHCTBHE C MeTaUlaMH, HEMeTaJUIaMH,
miesioyamu).  Xiopoogopond. ConsHas KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIY4YEHHE,
npuMeHeHue. JlelicTBue xjiopa U XJI0pOBOAOPOa Ha OPraHM3M ueoBeka. BaxHelue Xmopusl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapaktepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOECHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3MyecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOITHBIE MOJU(HUKAIMKA KUCIOPOJA U cepbl. XUMHUUECKHUE CBOICTBA
cepel. CepoBojopoJ, cTpoeHue, (U3NUECKHEe M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NUYECKHE MU XUMHYECKHE CBONCTBA
(oOmme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuupuyeckue). XUMUYECKHE peakIHH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TMOMy4eHHUs CepHOM KuCIOoThL. [IprMeneHue
cepHoll kucinotel. Conu cepHON KHUCIOThI, KaueCTBEHHAs peakius Ha cylnbdar-uon. Haxoxnenue
ceppl U €€ CcoelWHEHUH B TMpHUpoAe. XHUMHUYECKOe 3arps3HEeHHE OKpYXKawlleh cpembl
COCIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLICHUS.

OO6mass xapakTtepucTuka 371eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKHUCIEHHUsA. A30T, paclpocTpaHeHHe B Npupone, Qusuueckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XMMUYECKHe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHEe U XMMUYECKHE CBOMCTBA,
npumeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MOJy4YeHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (0OlIME Kak NpeICTaBUTeNs Kiacca KHCIOT U
cneunpuyeckue). Vcnoab3oBaHWe HHUTPATOB M COJICH aMMOHHS B KadyeCTBE MMHEPAJIbHBIX



ynoOpeHuit. XUMHUECKOE 3arpsS3HEHUE OKPYKAIOMICH Cpebl COSAMHEHHUSIME a30Ta (KUCIOTHBIS
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amIoTporHble MOIUPUKAIIH
dbochopa, dpuznueckue u xumuueckue cpoictBa. Okcun gocedopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHYECKHE CBOICTBa, mosydeHue. Mcmomp3oBanue ¢ocdaToB B KauecTBe
MHUHEPaJIbHBIX YA0OpEHUH.

OO6mas xapakrepuctuka 351eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHHUs. YTJepo/l, aJlFIOTPOIIHbIE MOAU(UKAIINK, pacIpOCTPAaHEHHE B
npupojie, hpusnueckue U XuMU4Yeckue cBoicTBa. Aacopouus. KpyroBopot yrieponaa B mpupoe.
Oxcuapl yraepona, ux (GpU3HUecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJOTUISCKUE TIPOOJIeMbl, CBsI3aHHBIE ¢ okcuaoM yriepona (IV),
TUIOTE3a INI00aJbHOrO0 MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YronbHas KHUCIOTa U €€
conu, X (pu3MUeckre M XMMHUYECKUE CBOICTBa, MolydeHHe U npumeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uMOHBL. ~ Mcmonp3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraH, 9TaH, STWUJICH, AalleTWJIEH, S3TaHOJ, TJHULEPHUH, YKCycHas Kuciora). I[IpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIM ra3, HedTb), MPOAYKTHl HX MNEepepabOTKU
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE O OMONIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJlOoBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTraHMUYECKUX COCTUHEHHI.

Kpemuuii, ero ¢usnyeckue MW XUMHUYECKHE CBONCTBA, MOJMyuYe€HHWE U TPUMEHEHHUE.
Coenunenuss kpemHusi B mnpupone. OOmme mnpeacraBieHuss o0 okcugae kpemuaws (IV) u
KpeMHUEBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTH. BaxHeilmue
CTPOUTETLHBIE MaTepHalibl: KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, jxene300eToH. I[IpobGiemsl
0€30MMacHOTO UCTOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3yueHre 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEACHUE
KayeCTBEHHBIX PEeaKlUil Ha XJOPUA-UOHBI U HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpaxaromue (pU3NYeCKue U XUMUYECKHE CBOMCTBA TajOreHOB U UX COEIWHEHUN (BO3MOXKHO
UCTIONB30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00pasliaMu XJIOPUIOB (TAIOTEHUIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COCAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriauWBaHMs  caxapa TMOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOI KUCIOTHI, U3yUYeHHUE XUMHUYECKUX CBOMCTB pa30aBIeHHON cepHOU
KUCJIOTHI, TPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-HOH M HAOIOJeHHE NMpHU3HaKa eé
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa W UX COeNuHEHHU
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpUaIoB), oOpa3aMu a30THBIX U POCHOPHBIX YIO0OpEHUH,
NojlyueHue, coOupaHue, pacro3HaBaHUME M H3Y4YeHHE CBONCTB aMMHakKa, IpPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HOH aMMOHMA U (ochaT-uOH M H3Yy4YEeHHE IPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3yUEHUE MOJIENed KPHUCTAUIMYECKUX PEeHI€TOK anmasa,
rpadura, ¢ynaepeHa, O3HAKOMIIEHHE C TPOIECCOM aACcOpPOLMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOrasa, MojyuyeHue, coOupaHue, pacrio3HaBaHue
U M3Y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAa4eCTBEHHBIX PEaKIMii Ha KapOOHAT U
CIWJIMKAaT-HOHbl W H3Y4YEHHE MPU3HAKOB MX TMPOTEKAHMs, O3HAKOMJICHHE C TNPOAYyKLIHEH
CHWJIMKaTHOM MPOMBIIIJICHHOCTH, PElIeHHE 3KCIepUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxueiimue
HEMETaJJIbl U UX COCIUHEHUS.



MeTaJJIbI K MX COeAMHEHUS

OO0mas xapakTEepUCTHKAa XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBaHUU UX
nonoxxeHus B [lepuoanueckoi cucteMme xumuueckux sneMentoB . . Menaeneesa u crpoeHus
atroMoB. CTpoeHue MeTaIoOB. MeTajinueckas CBSI3b W METAIMYECKash KpHUCTaUITMYecKast
pemeéTKa. DIEKTPOXUMUYECKUN psAll HanpshkeHud MeramuioB. Dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTayioB. OOIUe CrOCOOBI MOMyYeHHs] MeTAIIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTab, YyTyH, JIOPAUTIOMUHUN, OpOH3a) 1
WX MIPUMEHECHHE B OBITY M MPOMBIIIJIEHHOCTH.

[llenoynble MeTaUIbL: NTOJIOKEHUE B [leproanuecko cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHUE MX aTOMOB, HaXOXJEHHE B mnpupoae. PHU3NYECKUE U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAIUIOB M UX COCTUHCHUH.

[[lenoyHo3eMeENbHBIE METAUIBl MarHuii M KajdbLMi: moJiokeHue B Ilepuoamueckoit
cucreme xumuyeckux anemeHtoB [[. M. MenpeneeBa, CTpOEHHME HMX aTOMOB, HAaXOXKIECHUE B
npupojae. PU3NYeCKue U XMMHYECKHE CBOMCTBA MarHusl U Kaiblusa. BaxkHelmue coeauHEeHUs
KaJIbIusl (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxeHue B Ilepumonnueckoil cucreme xumuueckux siemeHToB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Mpupojae. OPU3HUECKHe U XMMHYECKHE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBOMCTBA OKCU/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumoanueckoit cucteMe xumuyeckux osnementoB JI. U.
MeneneeBa, CTpOEHHE aTOMa, HaXOXJAeHHE B npupoae. Ouznyeckre U XMMUYECKUE CBOWCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemeza (III), ux cocras, cBolicTBa U
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ 00pa3liaMd METa/UIOB M CIUIaBOB, HMX (DHU3WYECKUMH CBOWCTBAMHU,
WU3yUY€HUE pEe3YyJbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJbLUs U HATPUS C BOJIOHM (BO3MOKHO HCIIOJIb30BAHKE
BUJICOMATEPHAIIOB), HCCIICIOBAHUE CBOWCTB KECTKOM BOJBI, IMpOIlECCAa TOPECHHS >Kele3a B
KHCIIOpOoJie  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUICOMATEPHANIOB), IPU3HAKOB  IPOTCKaAHUS
KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, MHKA, xkene3a (II) u xenesa
(IIT), meau (1I), HaOnrogeHne U OMMCAHME MPOLIECCOB OKPAILMBAHUS IJIAMEHM MOHAMU HaTpus,
KaJIisl ¥ KaJibIUsl (BO3MOXKHO HCIIOJIB30BAHKE BUICEOMATEPHAIIOB), UCCIEOBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCHUAA aIFOMUHUS U THAPOKCUJIA [IUHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHelIme MeTalIbl B UX COSTUHCHUS.

XuMus M OKPYKa0LIas cpeaa

BemectBa 1 maTepuanbsl B OBCETHEBHOM JKM3HU Y€JIOBEKA. be3onmacHoe MCIoIb30BaHUE
BCIIECTB M XHWMHYECKHX peaknuii B ObiTy. IlepBas moMomis, Npu XMUMHYECKHUX OXKOTax U
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karollel cpebl (mpeeiabHas A0MyCTUMAas KOHIEHTpaIus
Beulects, nanee — [1/1K). Ponb XxuMuu B perieHuN 3K0JI0THYECKUX TPOOIIEM.

Xumuyeckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEpUabl).

Mescnpeomemnuie ceasu

Peanuzarust MeXpeAMETHBIX CBA3EH MPH M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBIISETCS
4yepe3 MCIOJIb30BaHUE KakK OOIMX ECTECTBEHHO-HAYYHBIX TIOHSATHUW, TaK MW TOHATHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHS: HAy4HbIM (pakT, TUIoTe3a, 3aKOH, TEOpHS,
aHaM3,  CHUHTE3,  KIacCUpUKAIUsi,  IMEePUOJUIHOCTh,  HAOIOJIEHUE,  DKCICPHMEHT,
MO/IETUPOBaHNE, U3MEPEHNE, MOJIEINb, IBJICHUE, TAPHUKOBBINA AP (EKT, TEXHOJIOTHS, MaTepUalbl.

®dwusnka: MaTtepusi, aToM, O3JEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIBI,
pPaAMOAKTUBHOCTh, MOJIEKYJa, OJIIEKTPUYECKUI 3apsl, MPOBOAHHUKH, IOJYIPOBOJIHUKH,
TMRJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Ias,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKas pemeETKa, CIUIaBbl, (PU3WYECKHE BEIMYWHBI,
€IMHUIIBI U3MEPEHHSI, KOCMHUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, neixanue, Omochepa, 3KocHcTeMa, MUHEpAlbHBIE yIOOpeHMUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MATATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpaybl, TOPHBIE TOPOJABI, TOJE3HBIC
WCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MNPOTpaMMbl OCHOBHOTO 00IIero ooOpa3oBaHus
JOCTUTAIOTCS B XOZI¢ OOYYEHHUsI XMMHUU B €IUHCTBE YU€OHON U BOCIIUTATEIHHON JAEITEIHHOCTH B
COOTBETCTBUU €  TPAJAULHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMH TOBEACHUS U
CHOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ANN 00YYarOIUXCS.

JIMYHOCTHBIE Ppe3yNIbTaThl OTPaXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U PAaCUIMPEHUE OIbITa JIEATENIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoTH4YEeCKOro BOCIIMTAHMA:

LIEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY U HAyYHOMY
HACJIEIUIO, NMOHMMAHHS 3HAUEHUS XUMHYECKOHM HAyKHM B JKM3HU COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIaJIETh JTOCTOBEPHON MHGpOpManueil 0 MepeqoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 ycTpoiicTBe
Mupa 1 oOLIECTBa;

2)rpaxaaHCKOro BOCIIUTAHUSA:

NPEJICTaBICHUS O CONHUAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHHUU B
KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 0O0IIECTBEHHO MIOJIC3HOM,
yueOHOHCCIeI0BATEeNbCKON, TBOPYECKOW U JIPYTMX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH NIPU BHIIOJIHEHUH YY€OHBIX, TO3HABATEIBHBIX 3a7ad,
BBIMOJTHEHUH XUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHHUIO M B3aMMOIIOMOINM B Tpoliecce ITOH yueOHOU IesTeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEIEHUE U TOCTYNKU CBOMX TOBApUIIEH C IO3ULMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI MOCTYIIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE  TPEJICTABICHUS O  BEIIECTBE U  XMMHYECKOH  peakiuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKd U COCTaBIISIIOIIME OCHOBY MJIs
NOHMMAaHUS  CYIIHOCTH HAy4HOM KapTUHbl MHpa, HpPEJICTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOTHON Cpeloi, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHBIE HA IIOJIy4YEHHE HOBBIX 3HAaHUN IO XUMHH,
HeoOXonuMbIe Ui OOBSCHEHHs HAOMIOJaeMbIX MPOIECCOB U SBJICHUH, I0O3HABATEILHOM,
MH(OPMALIMOHHON U YNUTATENIbCKON KYJIbTYPHhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIHLHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOyUYEHHIO M TIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HMCCIIEIOBATEIBCKON JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs 00yUYeHHS B ajbHEHIIEeM;

4)popMupOBaHNSA KYJbTYPHI 310POBbS:

OCO3HAaHHE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIi 00pa3 >KWM3HM, OCO3HAHUE IOCIEACTBUM M HENPUITHE BPEIHBIX
NPUBBIYEK (YIOTPEOJCHUST aJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOACHUS



npaBui1 0€30MacHOCTH MpU OOpalleHHMH ¢ XUMHYECKUMH BELIECTBAMU B OBITY M pealbHOU
KU3HH;

5)TpyaoBOro BOCIUTAHMS:

MHTEpEeC K MPAKTHUECKOMY M3y4eHHUI0 MpodeccHil U Tpyda pa3inyHOro poja, yBaxeHHE K
TPyLy U pe3yJibTaTaM TPYJOBOM MJEATENBHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWW 10 XUMHUH, OCO3HAHHBIM BBIOOp WHIWBUIYATBHOW TPACKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMs C yYETOM JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodeccHoHalbHON AeITeIbHOCTH U
pa3BUTHSL HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B IPOGECCUOHATILHOMN Cpelie;

6)3K0/10rM4€eCKOro BOCIUTAHUSA:

9KOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIEeCTBOBaHMs, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHUXHUYECKOMY 30pPOBBIO,
OCO3HaHHWE IIEHHOCTH COOJIFO/ICHUS TPaBUI OE30MaCHOTO MOBEACHHS IPHU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHUS, MMOJydaeMble NpPU HM3YyUYEHUU XUMHH, JJIS PelleHUs
3a/1a4, CBSI3aHHBIX C OKPYKaIoIel MPUPOIHON CPEAOH, sl MOBBILICHHS YPOBHS 3KOJIOTHUECKOU
KYJBTYPbI, OCO3HAHUS TJI00ATFHOTO XapaKkTepa SKOJIOTHYECKHX MPOOJIeM U MyTed MX pelleHus
MOCPEJICTBOM METOJIOB XHUMUH, IKOJOTHYECKOTO MBIIICHUS, YMEHHsI PYKOBOJICTBOBATHCSI UM B
MO3HABATEJIbHOW, KOMMYHHKATUBHOW U COLMAJIBHOM MPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeIMeTHBIX pe3yJbTaTOB BBHIACTSIOT 3HAYMMBIC s (OPMUPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, TUTIOTe3a, (aKT, cUCTeMa,
MPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (POPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAy4YHOW KapTWHE MHpa, U YHUBEpCaIbHBbIC yueOHbIC AeicTBUS (IO3HABATEIbLHEIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOPbIE O0ECIeYMBAaOT (OPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOIl 1eATeIbHOCTH.

Ilo3naBaTenbHbIE YHHBePcAIbHbIE YueOHbIE 1eHCTBUSA

basoBble Jlornyeckue 1efcTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TP OCBOCHUU 3HAHUM:
pacKpbIBaTb CMBICT XUMHUYECKUX TOHATHH  (BBIAEHATH MX XapakTEpHBbIC MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCTIOIH30BaTh MOHATHUS U OOBICHEHUS
OTJIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS W KPUTEPHH Uil KIacCU(PUKALUN
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUM, YCTaHABIMBATH MPUINHHO-CIIECTBEHHBIE CBSI3U
MEXTy O0OBEKTaAMH U3YYCHHS, CTPOUTD JIOTUUECKHUE PACCYy ACHUS (MHIYKTUBHBIE, I€TYKTUBHBIC,
M0 aHAJIOTHH ), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHITHh B IMpollecce MO3HAHMs MOHATHS (MIPEAMETHbIE U METAmlpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIONb3yeMble B XUMHUH, MPeoOpa3oBBIBATH IMIUPOKO
MpPUMEHSEMbIE B XUMHUHM MOJCIIbHBIC TPEICTABICHUS — XUMUYECKHM 3HAK (CHMBOJI DJIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XUMHYECKOW peaklud — TMpPU pelIeHud YydeOHo-
MO3HABATENIbHBIX 33/lay, C Y4YETOM HSTHUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUM, BBIABISITH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBCHHBIC CBSI3H H
POTUBOPEUHS B H3yUaeMBbIX MPOIECCaX U SIBICHUSAX.

basoBble ucciienoBare/ibCKie AeHCTBUA:



YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHMSA, a
TaKKe B KadyecTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM M TPOBEICHHUIO yUEHUYECKHX
HKCHEPUMEHTOB, YMEHHE HAa0II01aTh 32 X010M IpoIecca, CAMOCTOSTEILHO TPOTHO3UPOBATh €T0
pe3ynbTar, (HopMyIUpoBaTh OOOOIIEHHS M BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeIOBaHUs, COCTABIISITh OTUET O MPOJIEIaHHOM paboTe.

PatGora ¢ undopmanmeii:

yMEHHUE BbIOUpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HH(DOPMAITUIO PA3TUYHBIX BUIOB
¥ OpM MpEaCTaBICHHSI, TOTYYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs IUTepaTypa
XUMHUYECKOTO COJEp)KaHHs, CIpaBOYHbIE MocoOus, pecypchl WHTepHeTa), KpUTUYECKU
OLICHUBAThH MTPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHATh Pa3IMuHble METO/Ibl U 3alpOChl MIPU MOUCKE U 0TOOpe nHpOopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHUS yUEOHBIX U MMO3HABATEIbHBIX 3324
onpeAeNéHHOro THIA, NMPUOOPETeHHE OmbITa B O0JIACTU HCIOJB30BaHUS HH(DOPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIeCHUE KYJIbTYpPOl aKTUBHOTO MCIIOIb30BaHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMpATh ONTUMAIbHYIO (OpMY NpeAcTaBICHUs
UHPOPMALIMU U WUTIOCTPHPOBATH peEIlaeMble 3a/laud HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduke U X KOMOMHALIUSAMU;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBaTh B Mpolecce y4eOHOW M HCCIeA0BaTEIbCKOM
NEeSATeNbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIIIEHHOCTH, CETBCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOILIEH PUPOJHON CPEIBL.

KommyHukaTHBHBIEe yHUBepcaabHbIe y4eOHbIe e CTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B XoJe auasora W (Wiu) JTUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMyIHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJIOKEHHOM 3a/1a4H;

YMEHMSI IPECTABIIATH MIOJyUYEHHBIE PE3YJIbTaThl 1I03HABATEIbHON JAESITEILHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIrO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOPHOW pPadOTHI MO HCCIEIOBAHHUIO CBOWCTB
BEIIIECTB, Y4€OHOT O MMPOEKTa);

yMEHMsI y4eOHOro COTPYJIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI I103HABaTEIbHON U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH TPU PEIIEHUH BO3HHUKAIOUIMX Mpo0JieM Ha OCHOBE y4éTa
o0IIMX HMHTEPECOB W COTJIacOBaHMs MO3UIUN (00CyXIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUSA COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJTHCHHON PaOOTHI U IPYTHE).

PeryisiTuBHBbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CAMOCTOATEIBHO ONPENENSITh LeNU ASITeNbHOCTH, IaHUPOBATh, OCYIIECTBISTD,
KOHTPOJMPOBATh M TNPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENBHOCTh, BBIOMPATH
HanOonee dS(QeKTuBHbIE CMOCOOBI pelIeHHsT yYeOHBIX W IO3HABATENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WJIH KOPPEKTUPOBATh MPEIJIOKEHHBIA QJITOPUTM JEHWCTBUM IpU
BBIMOJTHEHUH 3aJaHuil ¢ Y4ETOM MONy4YeHHs] HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOTO PE3yJIbTaTa 3asBICHHOMN LEINH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCJIOBUU 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pe3yJbTAaTOB [0 OCBOCHHIO O0053aTENbHOIO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHON (enepanbHO pabouell MporpaMMoM, BBIIEISIOT: OCBOCHHBIE



o0yyaromyUMuUCsl Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMH, creruduuecKkue s
NpeaMETHOW 00MacTH «XUMUS», BHIBl JEATCIBHOCTH MO TOJXYYEHUIO HOBOTO 3HAHHSA, €r0

HHTEpIIpETAINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koHuy oOyueHus B 8 kJiacce mpeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCS YMEHUH:

[

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHHA: aTOM, MOJEKYJA, XUMHUYECKUN
DJIEMEHT, MPOCTOE BEIUECTBO, CIIOXKHOE BELIECTBO, CMeCh (OQHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBass M0 XUMHYECKOIO
JJIEMEHTa B COEAMHEHHM, MOJIPHBIM 00BEM, OKCHJ, KHUCIIOTa, OCHOBAHME, COJb,
AIIEKTPOOTPHULIATEIILHOCTD, CTENICHb OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxanus
peakuuii: peakliui COeAMHEHNUs, peaKLUU pa3IoKEHUs, PEaKIUU 3aMELICHUs, PEaKIH
0o0MeHa, 9K30- ¥ S3HIOTEPMUYECKHE PEAKIMH, TEIUIOBOM 3 (EKT peaklnu, Apo aToMa,
JIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOuTalb, pajuyc aToMa, XMMHUYecKas CBA3b,
NOJIIpHAsl M HENOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBasi JOJIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHMX IOHATUH U NPUMEHATH 3TH
HOHSITHS [IPU ONIMCAHUU BEILIECTB U UX IPEBPALCHHUI;

UCTIOJIb30BAaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBlIeHUS (OpMyn BEIIeCTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAEATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COECIUHEHMSX, CTEIECHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEIECTB K
ONpeNleIEHHOMY KJIacCy COEIMHEHMH 10 (opMynaM, BHJ XUMHUYECKOH CBs3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnoanueckoro 3akona . . MenneneeBa: n1eMOHCTpHUPOBATH
NOHMMAHHE MNEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMUYECKUX DJIEMEHTOB OT MX
nojoxkeHuss B Ilepmonnyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHa ABOraapo;

ONKCBHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ileproamyeckolr cucTEMBbI
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh IMOHATUS «MJIaBHas noArpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manbsle U OonblIMe NEPUOIbI, COOTHOCHUTH
o0o03HaueHHs, KOTOpble UMeroTcs B Tabmuue «llepuoandeckas cucremMa XMMHYECKHX
anemeHTOB [[. YI. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsj sapa, oOliee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIUpPOBaTh XMMHUUYECKHE JIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YMCIy M COCTaBy YYacTBYIOLIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
dbdekry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHbBIX
KJIaCCOB,  IOJATBEP)KJas  ONWUCAHUE IMPUMEpPAaMHM  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B Pa3JIMUHbIX YCIOBUSX;
BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOI'0 JIEMEHTA 10 (popMyJie COeTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI [10 YPABHEHUIO XUMUUYECKON pPEeaklinu;



[] NpPUMEHATh OCHOBHBIE OIEpPAllMU MBICIMTEIBHON JEATEIbHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMATH3AIUI0, KIAaCCU(DHUKAINIO, BBISIBICHUE MPUYUHHO-
CJIECTBEHHBIX CBS3€M — JJISI U3YyYEHUs CBOMCTB BELIECTB M XUMHYECKHX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE€  METOJAbl  MO3HaHUS  —  HAONMIOJEHHE,  HU3MEpEHHUE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (PEabHBIA U MBICICHHBIN);

'] cnenoBaTh IpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyIOH U  J1abopaTOpHBIM
o0opyZi0BaHHEM, a TaKXkKe IMpaBWJIaM OOpalleHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSMHU TIO BBHITOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAAa M KHCIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JT0JIEN pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y MPOBOJUTHh XHUMHUYECKUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHUCJIOT C TIOMOIIBbIO MHIUKATOPOB (JTakMyC, peHon(TalenH, METUIIOPaHX U APyTHe).

K koHity oOydenust B 9 kjaacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaxkaTb c(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

'] pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSTHI: XUMHUYECKHM AJIIEMEHT, aToM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peakuus, XUMHUYECKas
CBSI3b, TETIIOBOM 3P EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANEKTPOIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIUTAYECKAS] JUCCOLMAlMs, pEaKklUuu HOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHUMble U HEOOpaTUMBIE pEaKIMH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHUCIHUTEIb,  BOCCTAaHOBHUTEIb,
OKHUCJICHHE M BOCCTAaHOBJIICHHE, aJIOTpomus, amMQpOTepHOCTh, XUMHUYECKas CBs3b
(koBajieHTHasi, HMOHHAs, METAJJIMYeCKas), KpPUCTAUIMUECKas peleéTka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, MpeneiabHO JOMyCcTUMas
koHnenTpauus [1JIK BemiecTsa;

(] WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MMOHSATHHA W TPUMEHATH ITH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

'] MCHONB30BaTh XHMHUYECKYH0 CHUMBOJHMKY JJIsi COCTaBJICHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

(] ompenenATh BAJEHTHOCTb M CTENEHb OKHUCICHHS XHMHYECKHUX DJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BELIECTB K ONPENEIEHHOMY
KJIACCy COENMHEHUN 1o (QopMmyiaM, BUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsii HMOHA MO XHUMHUYECKOU
dbopmyrie, XxapakTep Cpellbl B BOJHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCIUHECHHM, THUII
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOTO BEIIECTBA;

[l packpeiBath cMbica [lepuoanueckoro 3akona J[. 1. MeHneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh Tabnuunyo dGopmy [lepromuueckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3juvaTh MNOHATUS «rJlaBHas noarpymma (A-
rpynna)» u «mnobouynas mnoarpynna (b-rpynma)», manele u OoJjbLIME MEpPUOJIBI,
COOTHOCUTh O00O3HAYEHUS, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsin Aapa, 00IIee YMUCIo SJICKTPOHOB U PACTIPESIICHUE UX 10 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOINME 3aKOHOMEPHOCTH B WM3MCHCHHH CBOWCTB OJJICMEHTOB H HX
COCIMHECHUH B MpeJeiax MajbIX MEPUOAOB M TJIABHBIX MOATPYIIT C YYETOM CTPOCHUS
UX aTOMOB;



KJaccu(pUIUpPOBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy U COCTaBy YYacTBYIOLIMX B PEAaKLUU BEUIECTB, MO TEIJIOBOMY
3 QeKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHHUS XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIME M cHElM(UUECKHEe XUMHYECKHE CBOICTBa
IPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPHKAAsl ONIMUCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOMINX XUMHUYECKUX PEAKIINH;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJIUTHUECKON JUCCOUMALIMU KUCIIOT, HIEI0YEH U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS pPEeaKIMii HOHHOIO OOMEHa, YpaBHEHUS peaKlUi,
HNOJTBEPXKJAIOIIMX CYIIECTBOBAaHHME T'E€HETHMUYECKOW CBS3M MEXIY BELIECTBAMU
pa3INYHbBIX KJIACCOB;

pacKphIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEaKLUil MOCPeICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca 3THX PeakKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTHU
NPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYRO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMEHTa 10 (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHNIO XUMUUECKON PEaKIIHH;

coONMoaTh MpaBWja TIOJIb30BAaHUS XUMHUYECKOW TOCYIOM W J1abopaTOpHBIM
o0opysOBaHHEM, a TaKKe IpaBuia OOpallleHUs C BEIIeCTBAaMU B COOTBETCTBUHU C
UHCTPYKLHUSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUUYECKUX OIBITOB IO MOIYYEHUIO
¥ cOOMpaHHUIO Tra3000pa3HbIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro rasa);

HPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAaUeCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOpUI-, OpoMuA-, MOAWUA-, KapOoHaT-, ¢ocdart-,
CHIIMKAT-, Cynb(paT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
IPUMEHATH OCHOBHBIE ONEpPAlMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTU3alUIO, BBIABICHHE PUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUIl M3y4YEHHUs] CBOMCTB BELIECTB M XMMHUYECKHX pEaKLUUH, eCTECTBEHHO-
Hay4YHble METOAbl T[O3HaHWS — HaOJIoJeHUe, U3MEpEeHUe, MOJEeIUPOBaHHE,
AKCIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanuecTBouacoB
DJIeKTPOHHbIE
HanmenoBanuepase/ioB u (uu¢posbie)
n KoutpoJabn IIpakTHYecKk
TEMIPOTrPaMMBbI Bceero oOpa3oBaTte/ibHbIEpeC
/ bIepadoThI nepadoThI
YPCBI
n
Paznen 1.1lepBoHavyaibHbIeXUMHYECKHETIOHSITHS
X — o
. 5 0 2 https://m.edsoo.ru/7141
MPaKTUYECKON
837¢c
JESITEIILHOCTH YEI0BEKA -
Bemmectsa i bu6mmorexa [JOK
H 15 1 0 https://m.edsoo.ru/7141
XUMHYECKHEPEAKITNN
837¢c
Hroronopasaeny 20
Pa3nen 2.BaxkHeiilue npeacTaBuTeId HEOPraHMYECKHX BellleCTB
Boanvx. Kicobo bu6mmoreka [IOK
X pOx. 6 0 0 https://m.edsoo.ru/7141
IToustHe 00 okcHaax
837¢
Bonopoa.Ilonstue o Bubnmorexa [IOK
HOPOL. 8 0 1 https://m.edsoo.ru/7f41
KHCJIOTaxX U COIAX
837¢
Bona. PactBopsl. Ilonstue bubmorexa HOK
A PPl 5 1 1 https://m.edsoo.ru/7f41
00 OCHOBaHHUSIX
837¢c
OCHOBHBIEKIIACCBIHEOPTaHUY 11 1 1 bubnuoreka [IOK




€CKUXCOETMHEHIUH

https://m.edsoo.ru/7{41

837¢

Hroronopasznemny

30

Paznen 3.1lepuonnueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux djiemenToB JI. U. Menneneena.
CrtpoennearoMoB. XUuMHYECKASICBA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIIUT

[Iepuonnueckuii 3aKOH U

[Tepuonnueckas cucrema bu6mmorexa [JOK
XUMHUYCECKHUX DJIEMEHTOB /J. 7 https://m.edsoo.ru/7f41
U. Meunneneesa. 837¢c
Crpoenuearoma
e
8 https://m.edsoo.ru/7f41
BOCCTaHOBUTEIIHHBIE
837¢c
peakuuu
bubmuoreka [{OK
Hroronopazneny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [IOK
PezepBHOEBpEMS 3 https://m.edsoo.ru/7f41
837¢c
OBILEE KOJIMYECTBO 68
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9 KJIACC

Ne KosmuecTBouyacos
DJIeKTPOHHBbIE
HaumeHoBaHMepasaeioB (undposbie)
1 KoutpoJjbn IIpakTHYecK
TEMIPOTrPaMMBbI Bcero o0pa3oBaTejibHBIEpeEC
/ bIepaboOThHI nepadoThI
YPChI
n
Pa3znen 1.BeniecTBO 1 XUMHYECKHE PeaKIIUU
1 [ToBTOpenue u yriyodnenue bubmumorexa [IOK
1' 3HaHUI OCHOBHBIX Pa3/CiIOB 5 1 https://m.edsoo.ru/7f41
Kypca 8 Kiacca a636
1 OCHOBHBIE3aKOHOMEPHOC bubmmorexa LIOK
. HOBHBI HOMEPHOCTUX
) S nﬁp 4 https://m.edsoo.ru/7f41
peartt 2636
1 DIIEKTPOJIUTHYECKAS bubmuoreka [JOK
3' nuccouuanusa. XuMHUYECKUAE 8 1 1 https://m.edsoo.ru/7f41
peakyu B pacTBOpax a636
Hroronopazneny 17
Pa3pen 2.HeMeTaJJIBI M X COeAUHEHUS
) OO01mmas xapakTepucTuKa bubnmorexa [JOK
1' XUMUYECKUX DJIEMEHTOB 4 1 https://m.edsoo.ru/7f41
VIIA-rpynmel. ["amorenst a636
06
2 maﬁe:zpaKaT ef H(: TH;‘ ) bu6mmorexa [JOK
. XUMHYECKHUX IJIEMEHTOB
6 https://m.edsoo.ru/7f41
2 VIA-rpynmnsl. Cepa u
5 a636
e€CoeIMHCHHUS
2. OO1mas xapakTepucTUKa 7 | bubnmoreka [JOK
3 XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41




VA-rpynmsl. A30T, pocdop a636
H UX COEIUHEHUS
2 OGmaﬁe:zpaKaT ef Hg TH;‘ . bubnunoreka LIOK
) XAMHAYECKHUX DJIEMEHTOB
1 8 https://m.edsoo.ru/7141
4 IVA-rpynmnel. Yraepon u 1636
KPEMHUH ¥ UX COCAMHCHHS =
Hroronopasneny 25
Pa3nesa 3.MeTa/JILI 1 UX COeANHEHUS
3 bu6mmoreka [JOK
) ' OO011eCBONICTBAMETAIIIIOB 4 https://m.edsoo.ru/7f41
a636
3 Bakueiime MeTauisl 1 UX bubmmorexa HOK
' 16 https:/m.edsoo.ru/7f41
2 COCTUHEHUSA
a636
Hroronopazneny 20
Pasnen 4.Xumus u okpyzkamwuias cpeia
4 BelecTsa i MaTepHa bubmuoreka [JOK
) TBAa U MaTEPUAJIbI B
H P 3 https://m.edsoo.ru/7141
1 JKU3HH YeI0BEKa
a636
Nroronopaszneny 3
bu6mmorexka [JOK
PeszepBHOEBpEeMSs 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME







ITHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KounuecTBouyacon
Ne Jaranmzyd | DJIeKTPOHHbICHH(PPOBBICO
n/n Temaypora Bcero Korrpoatusie | Mpaxtireckue eHUs Opa3oBaTeJibHbIepeCcypChl
padoThI padoTsbI

1 IIpenmer xumuu. Pons xumuu B 1 bu6mmoreka [JOK
JKU3HM YeioBeka. Tera v BemecTBa 06.09.2024 | https://m.edsoo.ru/ff0d210c

) ITousgarue o MeTOIaxX MO3HAHUSA B 1 bu6mmoreka [IOK
XUMHH 06.09.2024 | https://m.edsoo.ru/ff0d227e
[TpaxTnueckast pabora Ne 1

3 «IIpaBuna paboTsl B 1ab0paTopuu u | | bubnuorexa [IOK
pUEMBI OOPALIEHUS C 13.09.2024 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucTeIe BEIIeCTBA U CMECH. 1 bu6mmorexa [JOK
CrniocoOblI pa3aenenus cmeceit 13.09.2024 | https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2

5 «lfa3z{eﬂeHHe cal/jleceﬁ (Ha nmpumepe 1 bubnmorexa IOK

. 20.09.2024 | https:/m.edsoo.ru/ff0d28¢c8
OUYNCTKH ITOBAPEHHOM COJIM)»
6 ATOMBI U MOJIEKYJIbI 1 Bubnuorexa LOK
20.09.2024 | https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKUE dJIEMEHTRI. 3HAKU | bu6morexa [JOK
(CUMBOJIBI) XUMUYECKUX IEMEHTOB 27.09.2024 | https://m.edsoo.ru/ff0d2be8

8 IIpocTble u cnoxHBIEBEIIECTBA 1 bubmorexa HOK

27.09.2024 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOCYUECHHUE 1 Bubnuorexa LOK

04.10.2024 | https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 04.10.2024 | bubmuoreka [JOK




BEIIIECTB. XUMHUYECKas (hopmyJa.
BaneHTHOCTRaTOMOBXUMHUYECKUXAJIE

https://m.edsoo.ru/ff0d2eae

MEHTOB
OtHoOcHTENbHAs aTOMHAs Macca.
11 OTtHocuTeNbHASI MOJIEKYJISIPHAS Bubmmorexa HOK
11.10.2024 | https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 1011 XUMHYECKOI0 bu6mmoreka [JOK
3JIEMEHTA B COCIMHCHHUH 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTsa. MoJib. bu6mmoreka [IOK
MousipHast Mmacca 18.10.2024 | https://m.edsoo.ru/ff0d5230
14 du3nuecKrue U XUMUYECCKHUE 18.10.2024 bu6mmorexa [JOK
ABJIeHUs. XUMHUECKasl peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs NPOTEKAHUS bubnuorexa [IOK
XUMHUYECKHUX PeaKIii 25.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPAaBHCHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
Berancnenus konuuecTBa, MacChl
17 BELIECTBA 110 YPaBHEHUSIM Bubmorexa HOK
N 08.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHi
Knaccudukanmss XuMHUIeCKIX
18 peaKumgl) (co:;[I/IHeHH;I Pa3I0KEHUS bubmorexa HOK
’ ’ 08.11.2024 | https://m.edsoo.ru/ff0d3{34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKIONEIUCT. O606ymeHI/Ie u bubmorexa HOK
. 15.11.2024 | https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3alusI3HaHUH
20 KonTponbhas pabota Nel no teme bubnuoreka [JOK
«BemiecTBa U1 XUMHUYECKHE PEAKIITHI 15.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 22.11.2024 | bubauoreka LIOK




Bo3ayxa. Kucinopon — sneMeHT u
npocToe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE
CBOMCTBA KUCJIOpOJia (peaKkiuu

bub6mmorexa [JOK

22 OKHUCJICHUS, TOPEHUE). 22.11.2024 | https://m.edsoo.ru/ff0d4614
[TonsiTneobokcuaax
CnocoOsbI MOTy4eHHs KHCIOpOoia B
23 naboparopun i npOMHmneHIi{(fIcm. bubmorexa LIOK
29.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeHnennekucnopona
TennoBoii 3pdexT XumMmudeckon
24 peaKkILuu, OHATHE O 29.11.2023 bu6mmoreka [JOK
TEPMOXMMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUUECKHUX PEaKIIHIX
TomnuBo (HedTh, yrojab U METaH).
25 3arpﬂ3HeI§I/qu];03jI[§]/X3 CIIOCOOBI Z:ro bubmmorexa IOK
’ 06.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALIICHHS
[IpaxTuueckas padota Ne 3 o Teme
26 «l?lonyquHe u I()206HpaHI/Ie bubmmorexa LIOK
. 06.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, U3yUEHUE €T0 CBONCTBY
7 Bonopon — anemeHT u mpocToe bubmuorexa [IOK
BeulecTBo. Haxoxenue B npupoje 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
Ou3nYecKue 1 XUMUIECKHE
28 CBOMCTBa BOJOPO/A. bubmorexa HOK
13.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpumenenneBogopoaa
29 [TonsiTHE O KMCHOTAX U COJIAX bubmorexa LIOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHus BOJ0POia B bubnmorexa [JOK
nabopaTopuu 20.12.2024 | https://m.edsoo.ru/ff0d4dd0




[TpakTuueckast paborta Ne 4 o teme

bu6mmoreka [IOK

31 «Iomyuienne u codupare . 27.12.2024 | https://m.edsoo.ru/ff0d4{42
BOJIOpPO/Ia, U3YUYEHHE €TI0 CBOWCTBY
1 Mounsipablii 00BEM ra3oB. 3aKOH bubmuorexa [IOK
ABorajipo 27.12.2024 | https://m.edsoo.ru/ff0d542¢
Brranciienus 00bEMa, KOJIUYeCTBa
33 BelllecTBa rasa 1o er(; U3BECTHOMY bubmorexa HOK
. 10.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Breraucierns 00EMOB Ta30B 10
34 YPaBHEHUIO PEAKIIMM HA OCHOBE bubmmorexa IOK
. N 10.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHAa 00OBEMHBIX OTHOIIICHUN ra30B
35 dusndecKkue U XUMUYECKUE bu6mmoreka [IOK
CBOMCTBA BOJIBI 17.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHE 00 bubmuoreka [JOK
UH/IMKaTOpax 17.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTenb.
37 Hacrwimennnie 1 HEHACBIIIIEHHBIE bu6mmoreka [JOK
pacTBOpbl. MaccoBasi 07151 BelllecTBa 24.01.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpaxTrueckas padota Ne 5 mo Teme
13 «ITpuroroBieHue pacTBOpPOB ¢ bubmuoreka [IOK
onpeneaEHHON MacCOBOM JTOJICH 24.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
19 Kontponbhas pabota Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Boga» 31.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCUPUKALINS, bu6mrorexa [JOK
HOMEHKJIaTypa 31.01.2025 | https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XuMHUYECKHE CBOICTBA 07.02.2025 | bubmuoreka [{OK




KHCJIOTHBIX, OCHOBHBIX U
aM(oTepHBIX OKCHUIOB

https://m.edsoo.ru/ff0d664e

4 OCHOBaHUS: COCTaB, bubmuoreka [JOK
KJIacCU(UKaIys, HOMEHKIIATypa 07.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHUYECKHE CBOIMCTBA bubmuoreka [{OK
OCHOBaHMI 14.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne U XMMUYECKHE CBOKCTBA bubnuorexa LIOK
KHCJIOT 21.02.2025 | https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMCHKIIATypa
46 CHOCOéLII) nli)nyq)eHI/m XI/IMI/ILIZ(ID)KI’/IG Bubmmorexa LIOK
. ’ 21.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpaxTnueckas padorta Ne 6.
47 Pemienue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3amay 1o teMe « OCHOBHBIE KJIACCHI 28.02.2025 | https://m.edsoo.ru/00ad9b7¢c
HEOPraHUYECKHUX COCAMHCHUI
I'eHeTmyeckas CBI3b MEXK
48 KJIACCaMHU HeopraHquCKnI;y bubmiorexa LIOK
. 28.02.2025 | https://m.edsoo.ru/00ad9as50
COCTUHCHHI
49 O6o0meHue u bubmuoreka [JOK
cUCTeMaTH3alusI3HaHUuH 07.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTtponbsHas padora Ne3 mmo Teme
50 "OCHzBHBIe I(J'IIZICCBI 07.03.2025 Bubmmorexa LIOK
. https://m.edsoo.ru/00ad9¢la
HEOPTaHMYECKUX COSIMHECHUIA
[TepBbIc MOMBITKH KIaCCH(pUKALITI
51 XI/H\I/)II/I‘ICCKI/IX 2JIECMEHTOB. ?[OHSII;I/IG 0 Bubmmorexa LHOK
14.03.2025 | https://m.edsoo.ru/00ad9ffa

I'pyIIax CXOIHBIX 3JICMCHTOB




[lepuoanueckuii 3aKOH U
[lepuoanueckas cucrema

bu6mmoreka [IOK

52 XUMHYECKHX deMeHToB Jl. W. 14.03.2025 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Iepnoasl, rpynmel, MOATPYIIIBI bubmmorexa LIOK
21.03.2025 | https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snep. M3oTorsl 21.03.2025 | https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0UEK
55 ach)MOB 3JIeMeHT1())B ITepuoanueckoit bubmmorexa [IOK
04.04.2025 | https://m.edsoo.ru/00ada6bc
cucteMmsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 1O €r0 MOJIOKEHUIO B bubmuotexa [JOK
ITepuoanueckoii cucreme /1. U. 04.04.2025 | https://m.edsoo.ru/00ada824
MengeneeBa
3unauenue [lepuonnyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [[. bubnuorexa [IOK
U. MenneneeB — y4€HbIi, egaror 11.04.2025 | https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
DIEKTPOOTPUIIATEIIEHOCTh ATOMOB
58 XUMHYECKHUX DJIEMEHTOB/ bu6morexa [JOK
Bcepoccutiickas mpoBepouHast 11.04.2025 | https://m.edsoo.ru/00adaab8
pabora
59 HonHasxuMuuecKkasiCBs3b bubmorexa LIOK
18.04.2025 | https://m.edsoo.ru/00adac34
60 KoBaneHTHasmonsipHasXuMHYECKAsIC bubnuoreka [{OK
BSI3b 18.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanentHasiHenonsgpHasxuMuuecka 25.04.2025 | bubauoreka I1OK




SICBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHbOKUCIICHUS 1 Bubmmorexa LIOK
25.04.2025 | https://m.edsoo.ru/00adae28
63 OxucnuTenbHO- | bu6mmoreka [IOK
BOCCTAHOBUTEIbHBICPEAKITUN 16.05.2025 | https://m.edsoo.ru/00adb076
64 OKHCIUTEIIH ¥ BOCCTAHOBUTEIIN 1 buomorexa LIOK
16.05.2025 | https://m.edsoo.ru/00adb076
o | e i ierme |
HMIIECKAACEA3EY 23.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001IeHNE U | bubnuoreka [IOK
cucTeMaru3anus 3HaHuil 23.05.2024 | https://m.edsoo.ru/00adb33c
67 PeseprHblit ypok. O000ImeHne u 1 bubnuorexa [IOK
CHCTeMaTH3aIrs 3HaHUI 30.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepHblit ypok. O0o01eHue u 1 bubnuorexa [IOK
cHUCTEeMaTH3aIus 3HAaHUI 30.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KoanyecTBouacos
DJIeKTPOHHBbIE
b KonTpoap Jlaran3 | nudpoBbIC0d
/ Temaypoxa Bceero HblepI;GOT HpakTuyec YYeHUs a30q])3[:lTeHLHI>II;
u o KHepadoThI pecypesI
[Tepuoauueckuii 3aK0OH. Bbubanoreka
Ilepuoanueckas cucrema | LHOK
XUMUYECKUX dieMeHToB /], W. https://m.edsoo.
Menneneena ru/00adb59¢
3aKOHOMEPHOCTH B bubnuoteka
W3MCHCHUU CBONCTB 1 LHOK
XHUMHYECKHUX 3JIEMEHTOB https://m.edsoo.
MEPBBIX TPEX MEPUOOB ru/00adb6b6
Knaccudukanus n bubamotexa
HOMEHKJIaTypa 1 LOK
https://m.edsoo.
HEOPraHMYECKUX BEIIECTB 1/00adb7e?
. bubnnoreka
Buasr XUMHYECKOH CBSI3U U
THIIBI KPUCTATUTMYECKHUX 1 HOK
. https://m.edsoo.
PEIICTOR ru/00adbac6
Konrponsnas padora Nel mo
teMe «IloBTOpeHue n
yriIyOJIeHHE 3HAaHUHN 1 1
OCHOBHBIX pa3JIeioB Kypca 8
Kjacca




Knaccudukammst XxumMmuaeckux

bubmmoreka

. HOK
pPEeaKIHi Mo pa3TuIHBIM hitps://m.edsoo.
MpU3HAKaM 11/00adbeb0
[TonsiTue o ckopocTu bubnmoreka
XUMHUYECKON PEeaKIIUH. HOK
[TonsiTHE O TOMOTEHHBIX H https://m.edsoo.
TeTEPOTCHHBIX PEAKIIUIX ru/00adbe9a
[ToHsiTHE O XUMHYECKOM
paBHOBecuH. DaKkTOpHI, bubnnoreka
BIIUSIIOLINE Ha CKOPOCTh HOK
XUMUYECKON PEaKIuu 1 https://m.edsoo.
MTOJI0KCHUE XUMHUYECKOTO ru/00adc28c
paBHOBECHS
bubnmoreka
OKHUCIUTENBHO- HOK
BOCCTAHOBUTEIHHBICPEAKITUN https://m.edsoo.
ru/00adcade
. bubanoreka
Teopust 3AEKTPOIUTUYECKOIN LIOK
mucconuanmu. CHIIbHBIE U
ci1abbie SJCKTPOIUTHI hitps:/im.cdsoo.
ru/00adcd68
bubnuoreka
HonHbleypaBHEHUApEAKIIUI LOK
https://m.edsoo.
ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT bubnuoreka
Y OCHOBAaHUH B CBETE HOK

IpeJCTaBICHUN 00

https://m.edsoo.




AIEKTPOIUTUUECKON ru/00add5d8
JIACCOINAIIAN
XHUMHUYECKHE CBOMCTBA COJIe bubnuoreka
B CBETE MpECTaBICHUMN 00 LHOK
AIEKTPOIUTUUECKON https://m.edsoo.
UCCOLMAIN ru/00add8b2
bubnuoreka
[TousTHE O rUapONIU3ECOEH HOK
https://m.edsoo.
ru/00add9d4
bubnuoreka
O06o0meHue u LHOK
CHCTeMaTH3allUSI3HAHU I https://m.edsoo.
ru/00addd12
[TpakTrueckas padora Ne 1. EHO(EHOTGM
«Pemenne https://m.edsoo.
AKCIIEPUMEHTATBHBIX 337249 r/00addbfa
KonTponbsras padora Ne2 1o
TeMe I<)<9J1eKTp(Ijnnmqecxaﬂ bubamorexa
JIACCOLIMAITHS. LOK
XUMHYECKUEPEAKIH B hitps://m.edsoo.
ru/00addecO
pacTBopax»
bubnuoreka
OO0m1as XxapakTepucTUKa 110K
rajoreHoB. XuMHYECKHE
. https://m.edsoo.
CBOIICTBa Ha MpUMeEpe XJIopa r/00addfe?
XnopoBogopoa. ComnsiHast bubanoreka

KHUCJI0Ta, XUMHYCCKHEC

[IOK




CBOICTBA, MOJYYECHHE,

https://m.edsoo.

IIPUMEHEHNE ru/00ade104
[Tpaktuyeckas padora Ne 2 o bubnmoreka
teme «[lomyyenue consHon LHOK
KHUCJIOTBI, U3yUEHHE €€ https://m.edsoo.
CBOICTB» ru/00ade348
Brruncnenus no ypaBHEeHUSIM bubnmoreka
XUMUYECKUX PEAKIUH, eClin LHOK
OJIVH U3 PEareHTOB JIaH B https://m.edsoo.
M30BITKE ru/00ade488
bubnnoreka
OO0mas xapakTepucTHKa HOK
a51eMeHTOB VIA-rpynmsi https://m.edsoo.
ru/00ade64a
AnnoTtponHsie MoU(UKAIINH bubnnoreka
cepsl. HaxoxeHue cepsl U e€ [HOK
COEIMHEHUH B IPUPOJIE. https://m.edsoo.
XUMHUUECKUECBOUCTBACEPHI ru/00ade64a
bubnnoreka
CepoBonopo/i, CTpoeHUE, 110K
buznyecKkue 1 XUMUYECKHEe
. https://m.edsoo.
croueTEa ru/00ade802
Oxkcupsl cepol. CepHas bubnnoreka
KHCJIOTa, U3HUECKHE U HOK
XMMHUYECKHE CBOMCTBA, https://m.edsoo.
MpPUMEHEHHE ru/00adea28
XUMHUYECKUE peaKIH, bubnnoreka
JIeKallle B OCHOBE HOK

MIPOMBIIIICHHOTO CTI0c00a

https://m.edsoo.




MOJIYyYCHUA cepHoﬁ KHCJIOTHI.
XUMHYECKOE3arps3HEHUEOKPY
Karomiecpe1bICOeTUHEHUSIMU
cepbl

ru/00adec8a

bubnmoreka
Brruuciienne MaccoBoi J0JIM HOK
BBIXO/Ia TIPOTyKTa PEaKIIUU https://m.edsoo.
ru/00adec8a
OO0m1as XxapaKTepUCTHKa
p P bubnmoteka
aneMeHToB VA-rpynnsl. A3oT, LIOK
acIpoCTpaHEHHUE B IPUPOJIE,
E) poctp PHp https://m.edsoo.
W3UYCCKUE U XUMHUYCCKHUE
. ru/00adeeab
CBOMCTBA -
bubnmoreka
AMMHax, ero puznyecKue u LIOK
XUMHYECKHE CBOIMCTBA,
https://m.edsoo.
MOJTyYeHUE ¥ IPUMCHCHHE 1/00adf004
bubnuoreka
[TpakTudeckas padora Ne 3 mo LIOK
teMe «llonmyyenue ammuaka,
. https://m.edsoo.
U3YUYCHHUE €r0 CBOMCTBY»
g rw/00adf180
N bubnuoreka
A3oTHas KHCIO0Ta, €€ 1IOK
¢du3nUecKre 1 XUMUYECKHE
5 https://m.edsoo.
CBOMCTBa
ru/00adf306
Hcnonk30BaHne HUTPATOB U bubnuoreka
CoJIell aMMOHHS B KaUeCTBE LHOK
MUHEPAIbHBIX YA0OPEHHIA. https://m.edsoo.
XUMHUECKOE3arpsi3HEHUEOKPY ru/00adf518




KAIOIIEHCPEABICOCTMHEHUSIMU

a3oTa
docdop. Oxeun pocdopa (V) bubnmoreka
u docdopHas KUCIOTa, [HOK
¢duznyecKue 1 XUMUYECKHE https://m.edsoo.
CBOIICTBa, MOJIyYEHHE ru/00adf68a
s bk
yI0OpeHuit. ’ LOK
3arpsi3HEHUETPUPOTHONCPETBI hiips: edson,
ru/00adfc20
dbocdharamu
bubnmnoreka
Yruepon, paclipoCTpaHEHUE B 110K
oo oo b b,
ru/00adfd9c
Oxcunpl yriaepoaa, ux Bu6miorexa
¢bu3uueckre 1 XUMUYECKHE 10K
CBOICTBa. DKOJIOTUYECKUE
POOJIEMBI, CBA3aHHBIE C bips, nbue,
’ ru/00adfebe
okcuaoM yriepona (1V)
bubnnoreka
. LHOK
YronpHas KucioTa u €€ coiau
https://m.edsoo.
ru/00ae006¢
YTIIEKHCIIOTo Ta3a. LOK
KauecTBeHHast peakiys Ha Litpa: Llacaio,
ru/00ae027¢

KapOoHaT-noH"




[TepBoHavanbHBIC TOHATHS 00

bubmmoreka

LHOK
OpPraHUYECKUX BEIECTBAX KaK
p https://m.edsoo.
0 COEIMHEHUIX VIIIEPOaa
yriep ru/00ae054¢
bubanoreka
o LHOK
Kpemuuii u erocoeuHeHus
https://m.edsoo.
ru/00ae080a
ITpakTuueckas padora Ne 5.
p p bubanoreka
Pentenue
HOK
YKCIEPUMEHTAIBHBIX 3a74a4 I10
P B i https://m.edsoo.
TeMme «Baxueiimme
ru/00ae0bf2
HEMETAJUIBl U UX COEIUHEHUI -
bubanoreka
KonTponbras padorta Ne3 mo 110K
TeMe «Baxueinine
https://m.edsoo.
HEMETAJUIBL U UX COCIUHEHUI
ru/00aelell
OO01as xapakTepucTHKa
XAMHAYECKHAX DJIEMEHTOB —
bubanoreka
MeTaJI0B. MeTtayuinaeckast 11OK
CBA3b U METAJUIHYECKas
. https://m.edsoo.
KpUCTAUINYECKas PEIeTKa.
P AP ru/00ae103e
du3nyecKkuecBoNCTBAMETAILIO
B
XHUMHYECKHE CBOICTBA bubanoreka
METAJIJIOB. HOK
DIIEKTPOXUMUYCCKUN PSIJ https://m.edsoo.
HanpsHKEHUH METaJIOB ru/00ael156
OO6mmue criocoOb! MOTyYeHUS bubnmoreka




5 | wmertamnoB. CriiaBsl. HOK
Brruucienust mo ypaBHEHUSIM https://m.edsoo.
XUMHUUYECKUX PEaKIUi, eCiu ru/00ael 156
OJIMH M3 PEareHTOB COJICPKUT
pUMecH

bubnmoreka

4 | TlonsTue o HOK

6 | KOPpO3UHMETAILJIOB https://m.edsoo.
ru/00ae1278
bubnmoreka

‘71 [llenounbIeMeTaTIBI Et::f: Jm.edsoo.

ru/00ae14b2
bubnmoreka

4 OKcuabl U THAPOKCUTBI HOK

8 | HaTpus U KaIus https://m.edsoo.

ru/00ae14b2
bubnuoreka

4 | IllenouyHo3eMeNbHBIC METAIUIBI HOK

9 | — KaJpIUi ¥ MarHui https://m.edsoo.

ru/00ael5e8
bubnuoreka

5 Baxueiinmecoe [MHEHUSIKAIbBIT LHOK

0 wus https://m.edsoo.

ru/00ael5e8

5 O060061enne u

1 | cucremaTu3anUsI3HAHUN

5 | JKE&cTKOCTb BOJIBI M CITOCOOBI bubnmoreka

2 | eé€ ycTpaHeHHUs HOK




https://m.edsoo.

ru/00ae1886

[Tpaktuyeckas padora Ne 6 o
teMme "YKEcTkoCcTh BOJBI U
METOJIbl €€ ycTpaHeHHs"

bubaunoreka
LHOK
https://m.edsoo.

ru/00aelae8

AJTIOMUHAN

Bbubaunoreka
LHOK
https://m.edsoo.

ru/00aelc64

AmpoTepHbIe cBOICTBA
OKCHUJA U TMJIPOKCHIA

Bbubaunoreka
HOK
https://m.edsoo.

ru/00aelc64

Kenezo

bubanoreka
HOK
https://m.edsoo.

ru/00ael1d86

Oxcuibl, THIPOKCUIBI U COITH
xkenesa (II) u xemnesa (I11)

bubanoreka
LHOK
https://m.edsoo.

ru/00ae35e6

0O0001eHne n
CUCTEMAaTU3alusI3HaHU I

ITpakTnueckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4 0
TeMe «BakHelme MeTaJuIbl U
HUX COE€IUHEHUI

bubmmoreka
HOK
https://m.edsoo.

ru/00ae3del




Brruucnenus no ypaBHEHHSIM
XUMHUYECKHUX PEAKLMH, ECIIH

OJIMH U3 PEarcHTOB JIaH B bubmmorexa

M30BITKE MIIH COJCPIKUT LOK
https://m.edsoo.

HPHIMECH. . ru/00ael 750

BrruncieHusIMaccoBON 10JIMBBI

XOJIaMpPOyKTapEaKIIuN

0O0001esue u

cHUcTeMaTH3alUsI3HaHu I

Konrponsnas padora Ne4 o

Teme «BaxkHeHe MeTauibl U

UX COCIUHECHHS

BemiecTsa u maTepuansl B bubmorexa

OBCEIHEBHON XU3HU HOK

qeNOBeKA https://m.edsoo.
ru/00ae3f50
bubnuoreka

XUMHUECKOE3arpsI3HEHUEOKPY HOK

JKaromencpeapt https://m.edsoo.
ru/00ae4270
bubnuoreka

Posb xuMuu B pelieHun HOK

HKOJIOTHUECKUX MPOoOIeM https://m.edsoo.
ru/00ae4270
bubnuoreka

PezepHblit ypok. O0001eHne [HOK

U CUCTEMATHU3aIlUs 3HAHUN https://m.edsoo.
ru/00ae0d0a

PesepBHbIil ypok. O6001eHIE bubnuoteka




U CUCTEMAaTHU3alUs 3HAHUUI

HOK
https://m.edsoo.

ru/00adb33c
bubnmoreka
PesepBHblii ypok. O60011eHNE | HOK
W CUCTEeMAaTH3aIys 3HAHUH https://m.edsoo.
ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

68







YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEpHOE 00IIIECTBO
«M3narenscTBo «IIpocemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AKInOHEpHOE
obmmectBo «M3marenbcTBo «lIpocBenieHne

tabmuipl: [leproauueckas cuctema xuMmudeckux snementos .M. Menneneesa, Tabnuia

PaCTBOPUMOCTH, 3JICKTpOXHMH‘-I€CKHﬁ PAA HAIIPAKCHUA MCTAJIJIOB

METOANYECKHUE MATEPUAJIBI 1J151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-0a30BbIii-ypPOBEHb.
Peammzanus-tpedoBannii-OI' OC-ocHOBHOT0-00111€T0-00pa30BaHUsL.

MeTtoauieckoe-niocooue-mis-yantes.pdf

NMUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






