


HOACHUTEJBHASA 3AITMCKA

[Iporpamma 10 XMMUM Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI COCTABJIEHA Ha OCHOBE TpeOOBaHWI K pe3ylibTaram
OCBOEHHSI OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILIETO
oOpazoBanusi, npencraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboueil mHporpaMMbl BOCIIUTAHUS U C YYETOM KOHIETIINU
IpernojilaBaHusl y4eOHOTO MpeaMeTa « XuMus» B 00pa3oBaTeIbHbIX OpraHU3aIusIX
Poccuiickon deaepannmu.

[Iporpamma mo xumuM Ja€T MpEACTaBICHUE O IENAX, O0IIei
CTpaTeruy oOy4deHus, BOCIHMTAHUS M Pa3BUTHUA OOYYalOIIMXCS CpelICTBaMU
y4eOHOro npeamMeTa,  yCTaHaBIMBAET 00s13aTeNbHOE TMPEIMETHOE

coJiep KaHue, MPEeyCMaTPUBAET PACIPEACICHUE €ro I10
KJlaccaM W CTPYKTYpPUPOBAaHHE TO pasfejaM M TeMaM MpOorpamMMbl IO

XUMUH, OIpEAeNIeT KOJUYECTBEHHBIE W KaueCTBEHHbBIC XapaKTePUCTUKHU
coJiepKaHus, PEKOMEHIYEMYIO MTOCIIEI0BATENBHOCTD
U3YyUYCHHUS] XUMUU C YYETOM  MEXKIPEAMETHBIX u

BHYTPUIPEIMETHBIX  CBSI3€H, JIOTMKA  y4eOHOTO Tpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydarImMxcs, ONpenensieT BO3MOXHOCTH IpeIMeTa
JUIS peaju3aluy TpeOoBaHU K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O 00IIIEro oOpa3oBaHus, a
Takke TpeOOBaHUU K pe3yJbTaTaM OOYYCHHS XUMHUU HAa YPOBHE II€JICH H3yUICHHUSI
MpeMeTa U OCHOBHBIX BUJOB Y4€OHO-TIO3HABATEIBHONW JCSATEIHHOCTH
oOydJaromerocss Mo OCBOCHHUIO Y4EOHOT0 COIEpKaHMUs.

3HaHUE XUMHUHU CIY)KAT OCHOBOW Il (HOPMHUPOBAHMS
MHUPOBO33pEHHUS 0O0YUYAIOIIETOCs, €ro MPEJCTaBICHUNH 0 MaTepHAITBHOM
CAMHCTBE MHpPa, BAKHYIO POJIb MIparoT (HOPMHUPYEMbIC XUMUEH
MPEACTaBICHUS O B3aWMOIPEBPAIICHHUSIX SHEPTUU W 00 SBOJIONWU BEIIECTB B
IpUpoJie, O MYTIX PEIICHUS TI0OAbHBIX MPOOJIeM YCTOMYUBOIO Pa3BUTHS
YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOU U SKOJIOTUYECKOM
0€301acHOCTH, TPOOJIEM 37PaBOOXPAHCHUS.

N3yuenue xumnn:
CIIOCOOCTBYET  peajiM3allii  BO3MOXKHOCTEH ISl  caMOpa3BUTUS U
dbopMHUpPOBaHUS KYJIbTYPhI TUYHOCTH, €€ 0011 U PYHKIIMOHAIBHOU TPaMOTHOCTH;
BHOCUT BKJIaJl B ()OPMHPOBAHHME MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jarouuxcsi, HABBIKOB HUX CaMOCTOSITEIbHOW y4yeOHOW  JAesTeNbHOCTH,
OKCIIEPUMEHTAIIBHBIX W HUCCJIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B TPOPECCUOHAIBHOU NS TEILHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJlbIBacT
OCHOBBI TIEJIOCTHOTO B3IJISI/Ia HA €AMHCTBO MPUPOJIBI U YETOBEKA, SBIIACTCS



OTBETCTBEHHBIM ATAIlloM B (JOPMHUPOBAHNUH €CTECTBCHHOHAYYHON IPaMOTHOCTH
00yYarOIINXCS;



crocoOCTBYeT (OPMHUPOBAHHIO I[EHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJE, K YETIOBEKY, BHOCUT CBOW BKJIAJ B
IKOJIOTUYECKOe 00pa30BaHKe 00YyUaIOIINXCS.

JlaHHble HampaBjieHUST B OOYUYEHHM XHUMHUU OOECIICUMBAIOTCS
cnenu@uKoi comepkanusi  ydeOHOTO  TpeaAMeTa, KOTOPBIA  SBISETCS

MeJJarOTMYeCKU aJJallTUPOBAHHBIM OTpaK€HUEM 0a30BOM HAyKH
XMMHUHU HA OINPENECIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX MOHATUM XUMUU,
OCHOB HEOPTaHUYECKOU XUMUU 151 HEKOTOPBIX

OTACIBHBIX 3HAYMMBIX  TMOHATUN OPTAaHUYECKOW XMMUHU.

CrpykTypa coaepxaHus NporpaMMbl MO0 XUMHU copMHUpoBaHA Ha
OCHOBE CUCTEMHOTO mojaxoja k €€ uzydeHuto. ConepkaHHe CKIIaIbIBAaeTCSl U3
CHUCTEMBI ITIOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHITUN O
XUMHA4YecKol peakiu. O0€ 3ITH CHCTEMBI CTPYKTYPHO OPraHU30BaHBI

0 TMPHUHIUITY
MOCJIEI0BATEIBbHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX
MPEJICTABIICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3HU;

— TMpeNCTaBJICHUN 00 DSJIEKTPOJUTHUECKOM JUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HAHUA PACCMATPUBAKOTCS HA OCHOBE HOMIUPUYECKHU
MOJIYYCHHBIX ¥ OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT
OJIHOTO YPOBHSI K JIPYTOMY, BBINOJHSAS (YHKIIUA OOBSCHEHUS U
MMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEN MPAKTHYECKOTO
NPUMEHEHUSI U MOJIYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIHOCOOCTBYET (OPMHPOBAHUIO
MPEICTABICHUS O XMMHUYECKOW COCTaBIISIONIECH HAYyYHOM KapTHUHBI MUpPa B
JIOTUKE €€ CUCTEMHOM MPUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HayYHOMY
3HAHUIO M METOJIaM MO3HAHUA B Hayke. M3ydeHue XUMHM NOPOUCXOAUT C
MPUBJICYCHUEM 3HAHUW W3 paHEEe HW3YUYEHHBIX Yy4EeOHBIX IPEIMETOB:
«Oxpyxaromuii  Mup», «buonorus. 5—7 knacce» u «®Pusuka. 7 Kinacey.

[Ipy wu3yuyeHHUM XUMHUM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOM IEATEIPHOCTH YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOHM KYJBTYpHI. 3a/1adya y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XUMHYECKUX 3HAaHUN — BaKHEUIIUX (aKTOB, MOHATUMN, 3aKOHOB U
TEOPETHUUECKUX TOJIOKEHUHN, JOCTYITHBIX 0000IIEHNI MHPOBO33PEHUYECKOTO



XapakTepa, s3blKa HAYKH, B



OpuoOIIeHNH K HAydyHBIM METOJaM TMO3HAHUS TMPH HU3YYCHHUH BEIIECTB
U XUMHUYECKUX peakiui, B (OPMUPOBAHUHU W PA3BUTHHU MO3HABATEIIBHBIX
YMEHUH U UX NPUMEHEHUH B Yy4eOHO-TIO3HABATENBHOW U y4eOHO-
UCCJIEIOBATENbCKOM IEATETbHOCTH, OCBOCHUU TPAaBWJI 0E€30MaCcHOTO
oOpalieHrss ¢ BEIIECTBAMH B MOBCEIHEBHOM KM3HHU.

[Ipu u3ydyeHnn XUMHUHM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)XKHOE
3HaYeHHUe NMpUoOpeNn TaKue LeH, KakK:

— (dopMHpoBaHHE WHTEIUICKTYadbHO pa3BUTOW JUYHOCTH, TOTOBOM
K caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO
pelleHui, CliocOOHOM aanTUPOBaThCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHMsI Ha CHUCTEMaTHYecKoe MpHOOIICHHE
OO0ydJaromuxcsi K CaMOCTOSITENbHON MO3HABATEIBHOU NEATEIhHOCTH,
Hay4YHbIM METO/IaM IO03HaHUA, (HOPMHUPYIOIIMM MOTHBALMIO U pa3BUTHE
CIIOCOOHOCTEH K XHMUH;

— obecrnieyeHne yClIOBUM, CIOCOOCTBYIOINX MTPHUOOPETEHUIO
00y4aroIMMHUCS OTbITa PA3HOOOPA3HOM JIESITEIBLHOCTH, TMO3HAHUS U
CaMOTMO3HAHUs, KIFOUYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIHMI), UMEIOUX
YHUBEpPCAJIbHOE 3HAUYEHUE ISl Pa3IMYHBIX BUJIOB JESITEIbHOCTH;

— (opmupoBanue o0Omiel (GYHKIMOHAIBHON W  €CTECTBEHHO-
HAyYHOU rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHUH OOBSACHATP M OILICHUBAThH
SIBJICHUS OKPYXKAIOIIEr0 MHUPA, WCIOIb3Yys 3HAHUS W OIBIT, MOJYyYEHHBIE MpPH
W3YYCHUH XUMHUH, TPUMEHATh HMX NPH pEHICHHH Mpo0jeM B TOBCETHEBHOM
KU3HU U TPYJIOBOM JESATENBHOCTH;

— (dopmupoBaHre y OOydalOIIMXCd TIyMAaHUCTUYECKUX OTHOILICHMUH,
NOHMMAHUS IIEHHOCTH XHMHUYECKUX 3HAHMW [JIs1 BBIPAOOTKH
HKOJIOTHYECKHU LIETIECO00Pa3HOr0 TMOBEJCHUA B OBITY U TPYAOBOMH
AESTENIbHOCTH B LEJSIX COXPaHEHHs CBOETO 3/I0POBbs H OKpY Karolei
IPUPOIHOM Cpe/Ibl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO
Y CAMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(dUiIs ¥ HANpaBIEHHOCTH
JanbHeIero oOy4eHus.

OOmee uyMcIO YacoB, OTBENEHHBIX IJIS HM3yUYEHUS XHMHUHM Ha
ypOBHE OCHOBHOTO 00111er0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68
yacoB (2 Jaca B Hejien0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/bHBbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B KWU3HU YEIOBEKa. XUMHS B CUCTEME
Hayk. Tena u BemecTtBa. PU3WUECKUE CBOMCTBA BEHIECTB. ArperarHoe
coctosinue BemiecTB. IloHsaTHe 0 MeTomax mo3HaHUS B XUMHHU. UHCTbIC
BemecTBa U cMecu. CrocoObl pa3jieeHus cMece.

ATOMBI ¥ MOJEKYJbl. XUMHUUYECKUE »HieMEHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie u cioxkHbBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHX
3JIEMEHTOB. 3aKOH MMOCTOSTHCTBA cocTaBa BEIIICCTB.

OTtHOcuTEIbHAS aTromMHas  Macca. OTHocUTEIbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTa B COCTMHECHUMU.

KomuectBo BemectBa. Monbs. MonsipHast macca. BzauMocBsizb
KOJINYECTBA, MACChl M YHUCJIA CTPYKTYPHBIX €IWHHUI] BeElIeCcTBA. Pacuérsl
mo (popMmysiaMm XUMHYECKUX COSTUHCHUIA.

DOU3NYECKUE U XUMUYECKHUE ABJICHUSA. XUMUUYECKasA pEaKUUs U €€
MPU3HAKA. 3AKOH COXPAHEHMS MACChl BEUIECTB. XMUMHUYECKUE YPABHEHHS.
Kiraccudukanuss XuMHUYIECKUX peakIiuid (COSTUHECHMS, Pa3I0KEHNS, 3aMEIICHU,
oOMeHa).

Xumuueckuiui IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBuiIaMu paboOThl B J1aDOpaTopuu
U mpuémMamMu o0paleHusi ¢ Ja00OpaTOPHBIM 000PYy/IOBaHHEM, U3YUYEHUE U
onuvcaHue GU3NUYECKUX CBOMCTB  00pa3LOB HEOPraHUYECKUX

BEILIECTB, HaOmoAeHNe pu3nueckux (TJIaBICHUE BOCKA, TasHUE
JbJa, pacTUpaHHUE caxapa B CTYIIKE, KUTICHUE W KOHJIEHCAIMS BOJbI) U
XUMHUYECKUX (TOpeHHE CBEUM, MPOKAIMBAHUE MEIHON MPOBOIOKH,
B3aMMOJICUCTBHE Mejla C KUCIIOTOM) SBJICHMUM, HAOIIOICHHUE 1 ONHCAHUE
MPU3HAKOB TPOTEKAHMUS XUMHUUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aMMO/ICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapus, pasiiokKeHUe
ruapokcuaa menu (1) mpu HarpeBaHuu, B3aUMOJEHUCTBUE Kelie3a C PpaCTBOPOM
coni Mmeau (I1), m3yuenue cnocoOOB pa3jeieHus cMecel: C MOMOIIbI0 MarHuTa,
(UIBTpOBAHKUE, BEIIAPUBAHUE, TUCTHILIISALMS, XpoMaTtorpadus, MpoBeICHHE
OYMCTKHU MOBApEHHOM COJIM, HaOJIOJeHue U ONUCAHUE PE3YJIbTATOB
MPOBEJICHUSI  ONBITA, WILUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl,
CO3/IaHUE MOJEJIeH MOJEKyI (IIapOCTEePKHEBBIX ).

Baxueimme npeacTaBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — siaeMeHT u
nmpocToe BemniecTBo. HaxoxkaeHue kuciopoaa B mnpupoje, (GU3UYECKHE HU



XUMUYecKue cBorcTBa (peakuun ropenusi). Oxcunabl. [lpumenenue
kuciopoaa. CrocoObl



MOJIYYCHHUST KHCIIOpOJla B JIA0OpaToOpuu W MPOMBINUICHHOCTH. KpyroBopoT
KHCIIopoja B pupoje. O30H — ajutoTporHast Moau(puKaIys KUciopoia.

TeruoBoit 3 dexT XUMHYECKOW peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS,
3K30- U JHAOTEPMHUUYECKHE pPEaKUUH. TOIIMBO: yrojib W METaH. 3arpsi3HECHHE
BO3/lyXa, YCWICHHE MapHUKOBOTO 3 PeKTa, pa3pyiieHrne 030HOBOTO CIOS.

Bomopon — nsnemMeHT u mpocroe BewiecTtBo. HaxoxkaeHue Bomoponaa
B npupoje, Gu3nueckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
noydeHusi. Kuciorsl u conu.

Mossipabiii 006EM ra3oB. PacdéTel 0 XUMHUUYECKUM YPaBHEHHUSIM.

dusnyeckue CBOMCTBa BOABL. Boga Kak pacTBopuTelib. PacTBOpBHI.
HachllieHHblE M HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPpUMOCTH BEHIECTB B
BoJie. MaccoBas 10Jisl BEIIECTBA B PACTBOPE. XUMUUYECKUE CBOKWCTBA BOJIBI.
OcHoBanusi. Ponp pacTBOpoB B MpHUPOJIE U B )KU3HH YelloBeka. KpyroBopot
BOJIbI B MPUPOJIE. 3arpa3HEHUE MPUPOIHBIX BOA. OXpaHa U OUMCTKA TPUPOIHBIX
BOJL.

Knaccudukanus nHeopraHuyeckux coeauHeHuil. OKCHIBIL.
Knaccudukanms okcuioB: cosieo0pasyronime (OCHOBHBIE,

KHUCJIOTHBIE, aMmdoTepHBIC) M HecoJIeoOpa3yoIIue.
Homenknarypa okcugoB. @PU3WYECKHE U XMMHUYECKHE CBOWCTBA OKCHJIOB.
[Tomyyenue okCuaoB.

OcHoBanusi. Kiaccudukanus OCHOBaHMH: IWIENOYH U
HEpacTBOpUMBbIE OCHOBaHUsA. HoMeHknatypa ocHoBaHui. dusznueckue M
XHMUYECKHE CBOMCTBA OocHOBaHMM. [loiydeHre oCHOBaHU.

Kucnotel. Knaccudukanust xkucinor. Homenknarypa kucinor. Ousznyueckue
Y XMMHYECKUE CBOMCTBa KUCIOT. Psa aktuBHoctm merammmoB H. H.
bekerosa. [lomyueHue KUCHOT.

Comu. Homenknarypa coneid. uU3ndeckue U XMMUYECKUE CBOMCTBA COJIEH.
Ilonyuenue coien.

['eneTnyeckas cBsA3b MEXAY KllaCCaMHU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPEAEIECHUE COAEPKAHUSA KHCIOPOAa B BO3YXE,
MoJIydeHue, COOMpaHue, pacrno3HaBaHWE W W3YYEHHE CBOWCTB KHCJIOPOJA,
HaOJII0/ICHUE B3aUMOJICUCTBUS BEIIECTB C KHUCIOPOJIOM M YCIOBUS
BO3HUKHOBEHMSI U MpEKpalleHusi ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3niaMi OKCHJOB U OMHCAHUE HMX CBOMCTB, MOJy4YeHUE, COOUpaHUE,
pacrio3HaBaHUE M U3Y4YEHHE CBOMCTB BOJOpoJa (FOpEHHE), B3aHUMOJCICTBUE
Bojopoaa ¢ okcuaoMm Menu (II) (BO3MOXKHO HCIOIB30BaHUE BHJICOMATEPHUATIOR),
HaOroZiIcHue 00pa3IlloB BEIIECTB KOJIMYECTBOM | MOIb, HCCIEOBaHUE
0COOCHHOCTEH pPacCTBOPEHMsI BEILECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCCOBOM JOJIEH



PacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHUE BOJbI C METaUIaMu (HATpUEM 151
KaJIbIEM) (BO3MOXHO  HCHOJB30BAHHE  BHUICOMATEPUATIOB),



UCCJIE0BaHUE O0pa3loB HEOPraHWYECKHX BELIECTB Pa3jJUYHBIX KJACCOB,
Ha0JI0/IeHNEe U3MEHEHHUsI OKPACKU MHIUKATOPOB B PACTBOPax KUCIOT U
menoden, uzydenue B3aumojeiicTBus okcuga menu (II) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KUCJIIOT C MeETajUlaM{, PEaKIU{ HEWTpaau3aluu, ITOJTyYEHHE
HEpPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METAJIA JAPYIMM H3
pacTBOpa COJIM, PEUICHHUE DKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHeunmue
KJIACChl HEOPraHWYECKUX COCIUHEHUN».

IMepuoanueckun 3axkoH u Ilepuogmyeckass cucreMa XUMHYECKHX
iaementoB JI. U. MenneneeBa. Crpoenne aromoB. XHMHYECKasd
cBsi3b. OKHCIANTETBHO-BOCCTAHOBHUTEIbHBbIC PEAKINH

[lepBble MOMNBITKM KIACCH(PUKALMM XUMUYECKUX 3iemMeHToB. [loHsThe
O rPYINax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE M MIEIOYHO3EMEIbHBIC
METaJUIbl, TaJIOT€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT
aM(pOTEepHBIE OKCUIBI U TUAPOKCHIBI.

Ilepnonnueckuit 3akoH. [lepuonnueckas cucteMa XUMUYECKUX DJIEMEHTOB /.
N.  MengeneeBa. Koporkomepuoanas u  JJIMHHONEpUOHAsA  (HOPMBI
Ilepnonnueckoit cucteMbl xumMudeckux 3nemeHToB . . Menneneesa. Ilepnoabl
u rpynmbl. Ouznueckuii CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB NEpuoAa H
IPyNIIbI 3JIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX sifiep. M30Tombl. DIEKTPOHBL.
CtpoeHue 3eKTPOHHBIX 000JI0YEeK aTOMOB  TIEPBBIX 20

XUMH4YeCKuX3JaeMeHTOB llepuonnueckonn cucremsr [[. .
MeHnpneneeBa. XapakTepUCTHKAa XUMHYECKOTO 3JIEMEHTA MO €r0 MOJIOKEHUIO B
ITepnonnueckou cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHS pajJhyca aTOMOB XHMHYECKHX DJIJIEMEHTOB,
METALINYECKUX U HEMETAJIUTMYECKUX CBOMCTB 10 TPYIIIIAM U IEPHUOIAM.

3nauenue [leproaunueckoro 3akona u [lepuoanueckoil cucTemMsl
XUMUYECKUX DJIEMEHTOB Ui pa3BUTHS Hayku W mpaktukd. [[. V. Mennenees
— YYE€HBIM M I'PAKIAHUH.

Xumuueckass cBsi3b. KoBasieHTHast (mojisipHass M HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULIATEIBHOCTD XUMHUUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl OKUCAEHUS U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3lioB BEIIECTB METANIOB M HEMETAIIOB,
B3aMMOJICHCTBUE TUAPOKCUIA LIMHKA C PAcTBOPAMHM KHCIOT W IIEJIOYEH,
IIPOBEJICHUE OMBITOB, MITIOCTPUPYIOIINX

IPUMEPBl  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUMA
(ropenue, peakiiu pa3ioKeHUs, COCTUHEHUS).
Mescnpeomemmnule cea3u



Peanuzanus MeXNpeaMETHBIX CBA3€H NpPU H3YYEHUUM XUMHUHU B 8
KJIacCe OCYIIECTBIISICTCS 4Yepe3 MCIOJb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HayYHbIX NOHATHUH, TaK U MOHATUMN, ABISIFOUIUXCS CUCTEMHBIMHU JJISI OTJAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbId (DAKT, THIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KJIacCU(PUKaIus, M[EePUOJUYHOCTh, HAOIO/IEHNE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJENb, SIBIICHUE.

®uzuka: Marepusi, aToM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH,

HYKJIUJ, U30TOIbI, PAIHOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BELIECTBA, T'a3, (PU3MUECKHUE
BEJIMYUHBI, €AUHULBI U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/1b1, CONTHLIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, rugpocdepa, MHUHEPATbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKONIAEMBIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YecKasi peaKus

Ilepnonnueckunt 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
. MengeneeBa. CtpoeHne aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, K, KalbIUs U UX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JeMeHTOB B Ilepuonnueckoit
CUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BemIeCTBa: BHUIbI XMMHUUYECKOW CBA3U. THIIBI
KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIIA
KPUCTAJUINYECKOW PEIETKU M BHJA XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKHX BEIECTB.

XHUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHbIM KJaccam
HEOPraHWYECKUX COEUHEHNI, TEHETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanusa XuMuuecKiX peakiuil o pa3iIudyHbIM MpU3HaKaM (110 YUCTY
U COCTaBy Yy4YaCTBYIOUIMX B pEaKIUU BEUIECTB, MO TEIUIOBOMY 3(deKTy, 1Mo
M3MEHEHUIO CTENEHEH OKUCIEHUS XMMHUYECKUX 3JEMEHTOB, MO0 OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). JK30- U 3HJIOTEPMUUYECKHAE PEAKIIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu xumuueckoil peakmuu. [lonsitue 00 oOOpaTHUMBIX
Y HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHSATHE O TOMOTeHHBIX U
reTeporeHHsIx peakuusax. Ilonstue o karanuse. [loHATHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIUSIONIME HA CKOPOCTh XHMHUYECKOM peakuuu u
MIOJIOKEHUE XUMHUYECKOI'O PAaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ pEAaKUUU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YpPaBHEHUI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMHA C  HMCHOJb30BAaHUEM METOAA
AIIEKTPOHHOIO OajlaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIUALNH. DIIEKTPOJIUTHI U
HEIJEKTPONAUThl. KaThoHbl, aHMOHBI. MeXaHU3M AUCCOIMAIMU BEIIECTB C
pa3IMYHBIMU BUJIAMHU XUMHYECKOM CBs3U. CTeneHp quccounanuu. CUiabHbIE U
ca0ble AIIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y cCioBus MPOTEKAHUSI pEaKIU HOHHOTO
oOMEHa, TOJIHBIE W COKpall€¢HHbIE HWOHHBIC ypaBHEHUs peakuuil. CBoiCTBa
KHUCJIOT, OCHOBAHUU U COJeh B CBETE

npeCTaBICHU 00 AIEKTPOJIUTUYECKON JUCCOIUAIUY.
KauectBennble peakunu Ha HOHBI. [IOHATHE O THAPONH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAJUIMYECKHX PEMIETOK
HEOPTraHWYECKUX BEIIECTB — METAJUIOB W HEMeTaioB (rpadura W anmasa),
CJIOHBIX BEHIECTB (XJIOpUJa HATpPHsI), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKON peaklnu OT BO3JEUCTBUS PA3IMUYHBIX (DAKTOPOB, HCCIETOBAHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB  BEIIECTB, Ipollecca JHCCOLMALMHU  KHUCIOT,
mejaoued M coseil (BO3MOKHO MCTHOJIb30BAaHUE BHUJEO MAaTEpHUAJIOB),

MIPOBEJICHUE ONBITOB, WIUIFOCTPUPYIOIIUX  MPU3HAKHU
NpPOTEeKaHUs peakuuid  MOHHOro oOmeHa (0oOpa3oBaHME  OcCajiKa,

BBIJICJICHHE Tra3a, oOpa30BaHHUE BO/IbI),ONBITOB,
WUTIOCTPUPYIOIINX — MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHre, peaklu pa3oKeHUsl, COCIUHEHHU), paclO3HABaAHUE
HEOPraHMYECKUX BEIIECTB C  IOMOIIBK)  KAaYECTBEHHBIX PEAKLUHUA  Ha
HWOHBI, pelIeHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

HeMeTasibl U MX COeTUHEHUSA

OO6miass xapakTepucThKa TrajoreHoB. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIC CTeNeHn OokucieHus. CTpoeHne M (U3UYECKUE CBOWMCTBA
IPOCTBIX BELIECTB - raJloreHoB. XUMHUYECKHUE

CBOMCTBA Ha npuMepe  XJopa
(B3auMoOJeHCTBHE C MeETaulaMH, HEeMeTaJlJlaMd, IIeJIoYaMu).
XnopoBoaopoa. ConsiHasgs KUCIO0Ta, XMMUYECKHE CBOMCTBA, IMOJIYYEHHE,
npuMeHeHue. JleicTBHe XJopa U XJIOPOBOAOPOAA HAa OPraHU3M YEJIOBEKa.
Baxnenmue xJIOpUIbl U WX HAXOXKJICHUE B IPUPOJE.

OO6mras xapaktepucTtuka 31eMeHTOB VIA-rpynmbel. OcobeHHOCTH
CTPOCHMS aTOMOB, XapaKTEepHbIE CTEMEeHU OKHcieHus. CTpoeHue u (puznueckue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJIa U Cephbl. AJUIOTPOITHbIE MOIU(DUKAIINH
KUCIIOpoAa U cepbl. XUMHYECKUE CBOMCTBA cepbl. CepoBOAOPOJ, CTPOEHHUE,
buszndeckue u xumMudeckue cpoiicTBa. OKCHUIBI Cephl KakK MpeJCTaBUTETU
KUCJIOTHBIX OKCHA0B. CepHas KHCJIOTA, busnueckue u



XHMHUYECKHUE CBOMCTBa (oOmme KaK
NPEJICTaBUTENIA KJacca KHUCIOT W crueruduueckue). XUMUYCCKUC
pEaKIy, JIeXKAIIMe B OCHOBE MPOMBIIUICHHOTO CIOCO0a TOMyYeHHUSI CEpPHOU
KUCIOTHL. [TpuMeHenne cepHoit KUCIOTHI. COIM CEpHOM KHCIIOTHI, KaueCTBEHHAS

peaxkuus Ha



cyabdar-uon. Haxoxnenue cepsl U €€ COCIWHEHUN B MPHUPOIE.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl COENHHEHHSIMU CEpbI
(KUCIIOTHBIE JTOXK]IU, 3arpsI3HEHHUE BO3yXa U BOAOEMOB), CITIOCOOBI €T0
MpeI0TBpalICHUS.

OO6mas xapakrtepuctuka 3nemMeHToB VA-rpynnsl. OcoO€HHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIE CTEIIEHH OKHMCICHMS. A30T, paclpOCTPAaHECHHE B
npupojie, puznueckue u Xumudeckue cpoiictBa. KpyroBopot azora B npupoze.
Ammuak, ero pu3nueckre U XMuMUYeCKrue CBOMCTBA, MOJIyYeHUE U IIPUMEHEHHE.
Conu aMMoOHUSA, X QU3NYECKUE U XUMUUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakuysi Ha HOHbI aMMOHMS. A30THas KUCIOTa, €€ IOJIy4YEHUE,
¢dbu3nyeckue M XMMHYECKHE CBOMCTBa (0OmKMe Kak TWpeACTaBUTENsS Kiacca
KUCIOT U crneuuduueckue). Mcrnonb3oBaHue HUTPATOB U COJEH aMMOHUS
B KayecTBE MUHEPAIbHBIX yI0OpEeHUl. XMMHUUECKOE 3arpsi3HEHNE
OKPY’KaroIlel cpesibl COEUHEHUSIMH a30Ta (KUCIOTHBIE JIOXKIW, 3arpsA3HEHUE
BO3/lyxa, MO4YBbl MU BOJAOEMOB). Docdop, amnoTponHeie MoAUpUKALUU
docdopa, dusmyeckue um xummueckue cpoiictBa. Oxcun dpochopa (V) u
dbochopHas kucnora, puznuecKkue U XMMUYECKUE CBOMCTBA, MOJTyUYCHHE.
Ucnons3oBanue GocdaToB B KauecTBe MUHEPATBHBIX YI0OPEHUH.

OO6mras xapakrtepucTuka 31eMeHTOB [V A-rpymnmbel. OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIE CTENEHU OKHUCIICHUS.

VYrnepon, aJJIOTPOITHbIE MOAU(PUKALIMY, PACIPOCTPAHEHHUE B
npupojae, ¢GU3MYECKMe U XUMHUUYecKue cBoiicTBa. AncopbOuus. Kpyrosopot
yraepoaa B npupoae. Okcuabl yriepoaa, ux Gu3nyeckue u XUMHUYECKHUE
CBOMCTBA, JEWCTBME HA >KUBBIE OPraHU3MBbIL, OJIYYEHUE U MPUMEHEHHE.
Okojoruueckue mnpoOiemMsbl, CBA3aHHbIE ¢ OkcuioM yriaepoaa (IV), rumortesa
rJ100anbHOr0 TMOTEIUIEHUS] KIMMaTa, MapHUKOBBIA 3Q@eKT. YTroapHas KUCI0Ta
u e€ coiu, ux (U3NYeCKue U XMMHUYECKHUE CBOMCTBA, MOIYYCHHE U

npumeHeHue.  KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, POMBIIIJICHHOCTH H
CEIBbCKOM XO3SIICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O
COEIMHEHMSIX yriieposa (MEeTaH, 3TaH, dTUJICH, alleTUJIeH, 3TaHOJ, TJTULIEPHUH,
yKCyCcHas Kuciota). [IpupoaHsle  MCTOYHUKH  YIVIEBOJOPOJAOB (Yroiib,
NPUPOAHBIA a3, HePTh), NPOAYKTHl UX MepepaboTku (OEH3MH), UX pPOib B
ObITy M mpoMblieHHOCTU. [loHATHE 0 OHONOrHUecKH BaXKHBIX BELIECTBAX:
XKUpax, Oeskax, yriieBoJax — U UX poju B KU3HU

yejloBeka.  MarepuanbHoe €AMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUH.

Kpemunii, ero ¢usmyeckne ¥ XUMHUYECKHE CBOICTBA, MOJIYYCHUE

u npumeHeHue. CoeauHeHus: KpeMHus B mnpupoje. OOmme mnpeacTaBieHus



00 okcune kpemuus (IV) u xpemuueBoi kuciore. CUIMKATHI, UX
UCIIOJIb30BaHNE B OBITY, B IPOMBIIIJIEHHOCTU. BakHEHIIME CTpOUTEIbHBIC
MaTepUalibl: KepaMHKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [IpobieMbl 6€30MacHOTO MCMOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPHUAIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOMN
KHUCJIOTBI, TPOBEJICHNE KAUYECTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOJIOJECHUE
NPU3HAKOB UX MPOTEKAHUA, OIMBITHI, OTpa)karolue (U3NUYECKUue u
XUMUYECKUE CBOICTBA raJlorT€HOB U MX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPHAIIOB), O3HAKOMJIEHHE C oO0pa3laMu XJIOPUIOB
(ramoreHu10B), O3HAaKOMJIEHHE C o0Opasiamu Cephl U eé

COCIMHEHUSIMU  (BO3MOXHO  HMCIOJIb30BaHUE
BHJICOMATEPHUAIOB), HAOIIOICHUE Tpolecca OOYIIMBaHUSl caxapa Mo/l
NEUCTBUEM KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCIOTBI, H3y4YCHHUE

XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIOTHI, TPOBEIACHUE
KauyeCTBEHHOW PEakIMyu Ha Cylb(paT-uOH W HaOII0JeHUE TNpHU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMU CBOMCTBAMU a30Ta, (ocdopa u
UX COEIUHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3iaMu
a30THBIX U (ocPOopHBIX yI0OpeHUH, MojlydyeHue, cooupanue, pacro3HaBaHUE
U U3YYECHHUE CBOWCTB aMMUAaKa, MPOBEJICHUE KAYECTBEHHBIX
peakiuii Ha UOH aMMOHUS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB UX
MPOTEKAHUS, B3AUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJBIO
(BO3MOXHO  HCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe
MoOJIeNIel KpUCTAJUIMYECKUX pemEToK anMaza, rpadwura, ¢yiepeHa,
O3HAKOMJIEHUE C MPOIECCOM aJCOpPOIUM PACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIE€M M YCTPONCTBOM MNPOTHUBOrasa, MOJIYy4YEHHE,
coOupaHue, pacro3HaBaHUE U U3YYCHHUE CBOMCTB YIJIEKHCIIOrO rasa,
MPOBE/ICHHE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT M CHIIMKAT-UOHBI U
W3y4YeHUE TPU3HAKOB UX MPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIHEH
CUJIMKATHON NPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHeliue HeMeTauibl U UX COSIUHEHUS.

MeTanibl M UX COeTUHEHUS

OOmrast XxapaKTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHHUH
ux TnojoxeHus B llepuogunueckoin cucrteMe XuMHUecKux aiaemeHtoB J[. .
MenpneneeBa u ctpoeHus aroMoB. CTpoeHre MeTamioB. Mertannuyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAs  pEIETKA.  DJNEKTPOXUMHYECKUU Pl
HaIpspKEeHUH MeTaioB. PU3nYecKue 1 XMMUYECKHE CBOMCTBA MeTamuioB. O0ume
crocoObl monyuyeHuss MerayuioB. [loHsATHE O KOpPpO3UM METaUIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, JIOPATOMHHMUIA,
OpoH32a) U UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIIEHHOCTH.

[lemounbsie MeTauibl: TookeHUEe B [lepuoauueckoil cucreme
xumuueckux anemeHtoB . M. MeHneneeBa, CTpO€HHE UX aTOMOB,



HaxoXJeHue B npupoje. Duznyeckue U XMMUYECKHUE CBOMCTBA (Ha mpuMmepe
HaTpus U Kanus). Okcunabl u



TUAPOKCUAB HaTpusi W Kanus. [IpuMeHeHue MIeNOYHbIX METAUIOB W HUX
COEIMHEHUM.

[IlemoyHO3E€MENbHBIE METAJJIBI MAarHMil W KaJbLUH: MOJIOXKEHUE B
Ilepnonnueckon cucteme xumudeckux aneMeHTtoB [[. M. Menneneesa,
CTPOCHHUE UX aTOMOB, HAX0XKJI€HUE B npupoae. PU3nYecKrue 1 XUuMUYECKUE
CBOMCTBA MarHus U KajaplMs. BakHeimine coeauHeHUs KaablMsa (OKCHII,
TUAPOKCUIT, coJin). JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHHs.

AnromuHUil: nonoxenue B [lepronueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxOXIAeHHE B mpupone. dusmyeckue u
XUMHUYECKHE CBOMCTBA afOMUHUSA. AM(]OTEpHbIE CBOMCTBA OKCHIa U THAPOKCH]IA
AJTFOMUHUSL.

Keneso: nonoxenue B [leppoandeckoil cucteMe XuMHYECKUX 3JIEMEHTOB /J[.
N. MeHnneneeBa, CTpOCHME aTOMa, HaxoXkAeHUE B mpupoae. Puznueckue Hu
XUMUYECKUE CBOMCTBA kemne3a. OKcuabl, TUAPOKCU B U conu xene3a (1) u xenesa
(IIT), mx cocTaB, CBOWCTBA U MOJTyUYCHHE.

Xumuueckuiui IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpas3laMi METayIOB U CIUIAaBOB, HX
(U3MYECKUMU CBOWCTBAMH, H3yYCHHE pPE3yJIbTAaTOB KOPPO3UU  METAJIOB

(BO3MO’KHO HUCTIOJIb30BAHUE BHUACOMATEPUATIOB), OCOOEHHOCTEMH
B3aMMOJEHUCTBUS OKCHJIa KaJIbIIUsI M HATpUs C BOJOW (BO3MOYKHO
UCIIOJIb30BaHUE BHUCOMATEPHUAIIOB), UCCICIOBAHUE CBOMCTB KECTKOW BOJIBI,
MpoIlecca TOPEHUs Kejle3a B KUCIOPOJie (BO3MOKHO  HCIOJIb30BAaHHE
BHUJICOMATEPHUAJIOB), TPU3HAKOB  MPOTEKAHUS KaUeCTBEHHBIX

peaKkuuii Ha WOHBI: MarHus, KaJblus, aJllOMUHUA, IMHKA, xene3a (II) u xenesa
(I11), menu (II), HaGmroIeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TIJIAMECHU
MOHAMM HAaTpus, Kalusg M Kaiblusi (BO3MOXHO HCHOJb30BAHUE
BUJIEOMATEPUAIIOB), UCCIEe0BaHNEe aM(OTEPHBIX CBOMCTB TMIPOKCHAA
ATIOMUHUS U THAPOKCH/IA IUHKA, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHeline METamibl U UX COEAUHEHUS.

XuMHS M OKpYKaKIIAaa cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOM >XU3HHU 4YEJIOBEKa.
be3onacHoe HCNOIB30BaHUE BEIIECTB M XMMUYECKUX peakuuid B ObITy. IlepBas
NOMOIIb IPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKarIleh cpenl (mpenenbHas
JOIyCcTUMasi KoHIleHTpalus BemiecTs, naiee — [1/IK). Poab xumuu B perieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepHaNIOB (CTEKJIO, CIIaBbl METAJIOB, MOJIUMEPHBIC
MaTepualbl).

Mescnpeomemmnule cea3u



Peanuzamusi MeXIpeIMETHBIX CBSI3€M NPU W3YYCHHH XUMHUH B 9
KJIacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE Kak OONIMX €CTeCTBEHHO-
HAYYHBIX MOHATHH, TaK U TMOHSATHUH, SIBISIOMINXCS CUCTEMHBIMU JIJISI OTJEIBbHBIX
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIC MOHATHS: Hay4YHBIA (akT, TUMOTE3a,
3aKOH, TeOpHs, aHalu3, CHHTE3, KJ1accuuKanus,

NEPUOANYHOCTh,  HAOJIOJCHHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE,
U3MEpEeHHe, MOJIeNb, SIBJICHUE, MapPHUKOBBINA APPEKT, TEXHOIOTHS, MAaTEPHAIIBI.

@dwuszuka: Marepusi, aTroM, DSJIEKTPOH, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOMBI, PaJAOAKTUBHOCTh, MOJIEKYJa, OSJCKTPUUECKHHA 3apsi,
HPOBOJHUKH, MTOJYIIPOBOAHUKH, IUDJIEKTPUKH,  (POTOIJIEMEHT,

BEIIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSTHHE BEIIECTBa, ra3, pacTBOpP, PACTBOPHUMOCTh, KpUCTAITTMNYECKAs periéTKa,
CIUIaBbl, (PU3WYECKUE BEIWYMHBI, CIUHUIBI W3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COJHIIE.

buonorusa: ¢orocunTes, apixanue, Owocdepa, sKOocMCTEMa, MUHEPAIbHbBIC
yIoOpeHus, MUKPOIJIEMEHTHI, MaKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.
['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHbIE TOPOJIbI,
MOJIC3HbIE HCKOTIaeMblIe, TOILIIUBO, BOJIHBIE pecypchl.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3ydbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO
oO1ero o0pa3oBaHusi JAOCTUTAIOTCS B XOA€ OOYYEHHS XUMUU B €IMHCTBE
y4eOHOM | BOCIIMTATENIbHOU JAESATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCHICKAMHY COIMOKYIBTYPHBIMH W JIyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWIAMH W HOPMaMHu TIOBEICHUS U
CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COMATA3AIIAN
oOydJarommuxcs.

JIMYHOCTHBIE  pE3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaKOIIHUXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TIO3UTHUBHBIX IICHHOCTHBIX OpUEHTAUUNA U
pacCIIMpPEHHE OIbITa JACSITEIPHOCTA Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTPUOTHUYECKOTO0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOMICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
M HAy4YHOMY HACJEIHIO, MOHUMAaHUs 3HAYCHUS XUMHUYECKOM HAayKu B KU3HU
COBPEMEHHOTO 00IIIecTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHON HH(pOpMAIHEH O
NEPENIOBbIX JOCTHXKEHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSA:

MPEACTABICHUS] O COIMAIbHBIX HOPMax U MpaBUIax
MEXJTMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE, KOMMYHHUKATUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, YICOHOUCCIIEA0BATEIbCKOM,

TBOPYECKOM u TPYTUX BUJIAX
JESTETLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW NESITEIbHOCTU
P BHITIOJTHEHUHM Y4YEOHBIX, ITO3HABATCIBHBIX 3a/1ad, BBHITIOJHCHHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3IaHUH YU€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHUIO U1 B3aWMOIIOMOIIM B IMpOIecCe€ 3TOM Y4yeOHOM
NeSTeIbHOCTH, TOTOBHOCTH OIEHWBATh CBOE TIOBEJEHHWE U TIOCTYIKH
CBOMX TOBApWINECH C TIO3WIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HaHUS MOCJICICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O NO3HAHUA:

MHUPOBO33PEHYECKHUE TPEACTABICHUS O BEIIECTBE W XUMHYECKOU
pEaKIfK, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
COCTABJISIFOIIME OCHOBY ISl TIOHUMAHHS CYITHOCTH HAyYHOW KapTHUHBI MHpA,
MPEICTABICHHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TIPUPOJIHI,
B3aMMOCBSI3SIX UEJOBEKa C MPUPOHOM CPeNloi, O POJIM XUMHUU B MIO3HAHUU ITUX
3aKOHOMEPHOCTEM;

MO3HABATENIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJYyYECHHUE HOBBIX 3HAHUM



M0 XUMUH, HEOOXOTUMBIE I OOBSICHEHUS HAOII0JaeMbIX MPOIECCOB U
SBJICHU, I03HABATEILHOM, WH(DOPMAIIMOHHON M YHUTATEIbCKOW KYJIBTYpHI, B
TOM YHCJIC HABBIKOB CaMOCTOSATENbHOM paboThl ¢ Y4eOHBIMU TEKCTaMU,
CIIPABOYHOM



JUTEPATYPOH, MOCTYMHBIMA TEXHUYECKUMHU CpEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMIO U TO3HAHHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH
Y CIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM M HCCIIEI0BAaTEIbCKOU
JEeSTEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABIEHHOCTH W YPOBHS OOYYECHHS
B JaJIbHEHIIIEM;

4) popMHUpPOBaHUA KYJIBTYPHI 310POBb:

OCO3HAHHME IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBbIO, YCTAaHOBKM Ha 3/I0pOBbIA 00pa3 >KU3HU, OCO3HAHUE
MOCJEACTBUM UM HEMPUATHE BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS aIKOrO0JIs,
HapKOTUKOB, KypEeHHUs ), HEOOXOAUMOCTH  COOJIOJEHUS  TPaBUII

0e30MacHOCTH MpHU oOpatieHun C XUMHUYECKUMU
BELIECTBAMHU B OBITY U peajbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO Ipodeccuil u Tpyna pa3iudyHoro
polia, yBaX€HUE K TPYyAy M pe3yJbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM
YUCJI€ HAa OCHOBE IMPUMEHEHUSI MNPEIAMETHBIX 3HAHUN 1O XHUMUH,
OCO3HAHHBIM BBIOOP MHIMBHUAYAJIHLHON TPAEKTOPUHU MPOJOJDKEHUS] 00pa3oBaHuUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, YCNeHON NpodhecCuOHaTBHON ESITEILHOCTH U
Pa3BUTHSI HEOOXOAUMBIX YMEHHUM, TOTOBHOCTh aIalITUPOBATHCS B
npodeccuoHanbHOU Cpeie;

6) 3K0,10rMYeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11€]1€CO00pa3HOe OTHOILIEHHE K MPHUPOJAE Kak
MCTOYHUKY XU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBaHUs, TOHUMAHUE LIEHHOCTU
3I0pOBOTO M O0e30macHOro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DU3UYECKOMY M TICUXUYECKOMY 3J0POBbIO, OCO3HAHHUE
IIEHHOCTU COOJTFOZICHUS TIPaBUII 0€30MMaCHOTO MOBEACHHS TP padboTe ¢
BEIIIECTBAMH, a TAKKE B CUTYAIUAX, YyTPOKAIOIIMNX 30POBBIO U KU3HU JIIOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJyYaeMbI€ MPU U3YUYEHUU XUMUH,
IUIS1 pEIIEHUs 3a/1a4, CBA3AHHBIX C OKPY>KaloLel MPUPOAHON cpenoi, s
MOBBIIICHUS YPOBHS AKOJIOTUYECKOU KYJbTYPBHI,

OCO3HAHUS J100aIbHOTO XapakTepa 3K0JIOTMYEeCKUX MpoldieM u
MyTed UX pEIIeHUs MOCPEIACTBOM METOJOB XUMUHU, SKOJIOTHUYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COUMAIBHOMN MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

B cocrtaBe weTanmpeaMeTHBIX PE3YJIbTaTOB BBIJACISIOT 3HAYMMBIE
1St OPMUPOBAHUS MHUPOBO33pEHHUs OOIEHayYHbIE

MTOHSATHS (3akoH, TEOpUsl, PUHIIUII, TUIIOTE3A,



¢axT, cucrema, mpouecc, IKCIEPUMEHT U JPYroe.), KOTOPbIe UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M IO3BOJIAIOT HA OCHOBE 3HAHUU
U3 OTUX TPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIIOCTHOM



HAyYHOU KapTHHE MUpPA, U YHUBEPCAIbHBIC YUCOHbBIC TCHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOPHIC
o0ecrneunBaloT (OPMUPOBAHUE TOTOBHOCTU K CaMOCTOSTEIIBHOMY
IJITAHUPOBAHUIO U OCYIIECTBICHUIO YYeOHOU JAeSTEeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE Y4eOHbIE JeiiCTBHS

ba3zoBble Joruyeckue 1eMCTBUS:

YMEHUS HKCTOJIB30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TIPH
OCBOCHHH 3HAHUMN: PACKPBIBATH CMBICI XUMUUYECKHX TOHATHH (BBIACISATH HX
XapaKTepHBIC TPU3HAKN, YCTAHABIMBATh B3aWMOCBS3b C JPYTMMH TOHSATHSMH),
MCITIOJIB30BaTh MOHATUS JUIsI OOBSICHEHUS OT/IETbHBIX (DaKTOB U SIBJICHUH,
BBEIOMPATh OCHOBAHUS W KPUTEPUU I KIACCU(DHUKAIIMA XUMHUYECKUX BEIICCTB
U XUMHYECKUX PEaKIMi, yCTaHABIMBATh MPUUYMHHO-CJIECJICTBEHHBIE CBS3HU
MEXJy OOBEKTaMU H3YUYECHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIYKTUBHBIE, JEAYKTHUBHBIC, TI0O aHAJIOTUH), ACJIaTh BHIBOJIBI U 3aKITIOUCHUS;

YyMEHUE TIPUMCHATH B TIPOIECCe TO3HAHUS TMOHATHSA (TIPEIMETHBIC
Y METarpeJIMETHbIE), CHMBOJINYECKUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIC B
XUMUH, IPE0OPA30BBIBATH IITMPOKO MMPUMEHSIEMbBIC B XUMUU MOJICIIbHBIC
MPEJACTABICHUS — XUMHUYECKUH 3HAK (CUMBOJ DJJIEMEHTA), XUMHUYECKas
dbopmMysia M ypaBHEHHE XMMHYECKOW peaKIMu — MPU PEIICHUU y4eOHO-
MO3HABATENBHBIX 3a/1a4, ¢ YUYETOM 3TUX MOJICIBHBIX MPECTABICHUN BBISBISATDH
U XapaKTEepU30BaTh CYIICCTBEHHBIC MPU3HAKU U3YYaEMbIX OOBEKTOB —
XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM, BBISIBIIATH oOrmue

3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIC  CBSI3M U
MPOTUBOPEYUS B U3YyUAEMBIX MPOIIECCAX U SBICHUSIX.

ba3oBble uccienoBareabCcKe 1eiiCTBUA:

YMEHHE UCIIO0JIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAadyeCTBE
WHCTPYMEHTA MO3HAHUS, a TakKe B KadeCTBE OCHOBBI JJIsi (popMUpOBaHUS
TUIIOTE3bl TI0 MPOBEPKE MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHMN;

MPUOOPETEHUE OMbITa 1O IJIAHUPOBAHUIO, OpPTraHU3AIUU U
MIPOBEJCHUIO YUEHUYECKHUX AKCIIEPUMEHTOB, yMEHUE

Ha0II0aTh 3a X0JI0OM npoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pPe3ysbTaT, (popMyInpoBaTh 0000UIEHUS
Y BBIBOJIbI MO PE3yJbTaTaM MNPOBEAEHHOIO OMbITAa, UCCIEAOBAHUS, COCTABIISTh
OTu€T 0 MPOCIAHHON padoTe.

Pa6ora ¢ undopmanueii:

YMEHUE BHIOWpATh, AHATU3UPOBATH W HWHTEPIPETHPOBATH
MH(GOPMAIMIO PA3JIMYHBIX BUAOB U (HOPM MPECTABICHUS, MOTYYAEMYIO U3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAS auTepatypa

XUMHUYECKOTO COJEPKaHUsI, CIPaBOYHbBIE TOCOOUS,
pecypchl MHTEpHETa), KPUTHYECKH OIEHUBATh NPOTUBOPEUUBYIO U



HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE NPUMEHSTH Pa3IuuHble METOJIbl U 3alpOChl IPU MOUCKE U
otOope nHpOpMaIUM M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIs
BBITIOJIHEHUS YYEOHBIX M MMO3HABATEIBHBIX 3a]1ay ONpPEACIEHHOIO THIIA,
MpUOOpETEHUE OIbITa B 001aCTH

UCIIOJB30BaHUsl  UH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX
CUCTEM, CAMOCTOATEIFHO BBIOUPATh ONTHUMAIBHYIO (JOPMY MpECTABICHUS
uH(pOpPMaIMU U WUTIOCTPUPOBATh pEIIaeMble 3aJladyd  HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, IpyruMu (popmamMu rpa@uku U UX KOMOMHALUAMY;

YMEHUE MCIOJIb30BaTh M AaHAJIM3UPOBaTh B Ipouecce Yy4yeOHOH W
UCCJIeIOBATENHLCKOM NIEATENbHOCTH MH(OpPMaLNIO O BIUSHUU
MIPOMBIIIEHHOCTH, CEJILCKOI0 XO35IUCTBA M TPaHCIOpPTa HA COCTOSIHUE
OKPYXKaroWEeh NPUPOAHOU CPEIIBL.

KoMMyHMKaTHBHBIE YyHUBEpPCaJbHbIE yYeOHbIe eiiCTBHUS:

YMEHHs 3a/laBaTh BOMNpPOCHl (B XOAe€ Auanora W (WIH) IHCKYCCHH)
0 CYIIECTBY OOCYK/IaeMOil  TeMbl,  (OPMyIHpPOBaTH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBINOJHEHHUS MPEJI0KEHHOHN 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IHMCBMEHHBIX TEKCTaxX; JeJaTh
MPE3EHTALNIO PE3YJIbTATOB BBIIOJHEHHSI XUMUYECKOIO 3KCIEPUMEHTA
(J1abopaTtopHOTo OMBITA, Ta0OPATOPHOM PaOOTHI MO UCCIIETOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO TIPOCKTA);

YMEHUSI Y4YEOHOro COTPYJHHUYECTBA CO CBEPCTHUKaMHU B
COBMECTHOW MO3HABATEIILHOU U HCCIIEI0BATEIbCKON

NEATEIIbHOCTH pu pelIeHnn
BO3HUKAIOIIKUX MPOOJEM Ha OCHOBE Y4é€Ta OOIIMX HHTEPECOB U
COTJIaCOBaHUS MO3UIUNA (00CYX AeHUS, OOMEH MHEHHSIMHU, «MO3TOBbBIC
HITYPMbD», KOOPAUHALINS COBMECTHBIX NEUCTBUN,  OINpeaerIeHue

KpUTEpPUEB TIO OIIEHKE KadyecTBa BHIMIOJHEHHON pabOThI U
pyrue).

PeryasiTuBHble yHHMBepCcaIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITENIBHO OMPENENATh LEIU JEATEIbHOCTH,
IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTHU
KOPPEKTUPOBATh CBOIO AESTEIBHOCTh, BIOMpaTh Hanbosee 3pHEeKTUBHbBIE
CHOoCcO0BI pemieHus] y4eOHbIX U MO3HABATENIbHBIX 3a/1ad, CaMOCTOSITEIHHO
COCTaBJISITh WM KOPPEKTUPOBATH MPEIOKECHHBIM aJTOPUTM JACUCTBUUA TIPU
BBITIOJIHEHUM 33JJaHUi € y4ETOM MOJYYEeHHs] HOBBIX 3HAHUM 00 HM3ydaeMbIX
00BbEKTaxX — BEUIECTBAX M PEAKIMAX, OEHUBATH COOTBETCTBUE IOIYUYEHHOIO
pe3yibpTaTa 3asBJIEHHOM LEIU, YMEHHUE UCIOJIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IPEJIaraéMbl€ B YCIIOBUU 3a1aHHI.



INPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJabTATOB 10 OCBOCHUIO
00513aTEIBLHOTO COJIEPKaHUs, YCTAaHOBIIGHHOTO JaHHOHN (enepanbHON
paboueil TporpaMMoii, BBIJICTSIOT: OCBOCHHBIE OOYUYaIONIUMUCS Hay4HBIC
3HAHUS, YMEHUS U CIOCOOBI



neicTBUl, crenududeckue IS TPEIMETHOH o0jacTu  «XuMHUS», BUIBI
NEATENBHOCTH IO  TOJYYEHUIO HOBOIO  3HAHMS, €ro HHTEPHPETALNH,
npeo0pa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUSOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy oOydeHus B 8 kij1acce rnpeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCS YMEHUM:

i pacKphIBaTh CMBIC OCHOBHBIX XHMHYCCKUX IOHSATHI: aTOM,
MOJIEKYJ1a, XUMAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, CMECH (OJTHOPOJHAsI U HEOJHOPO/IHAs), BAJICHTHOCTb,
OTHOCHUTEIbHAsI aTOMHAsl U MOJIEKYJISIpHAasl Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJIApHAs MAacca, MacCOBAas JIOJS XUMUYECKOTO
AJIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM, OKCHI, KHUCIIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS,
XUMHUYECKas peakius, KiacCuUKaus peakluii: peakiuu
COCIMHEHUS, PEAKUMU PA3JIOKECHUS, PEAKLIHH 3aMEIleHUs,
peakiuu 0OMeHa, 9K30- U SHJIOTEPMUUYECKUE PeakIiuu, TerIoBoi 3h ekt
peakuuu, IApO aToMa, 3JIEKTPOHHBIM CJIOM aTroMa, aTOMHAs
opbuTanb, paauyc aToMa, XUMUYECKasl CBSI3b, MOJISIPHASI U HEMOJISIPHAS
KOBAQJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBasi JIoJisl BellecTBa (IIPOLIEHTHAs KOHIIEHTpaIKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX TMOHSATHH U
MIPUMEHSTh 3TU MOHATHS [IPU ONMMCAHUU BEILIECTB U UX MPEBPALLCHUI;
UCIOJIb30BaTh XMMHUYECKYH0 CHUMBOJIMKY JJIS COCTaBJICHHS (HopmMyl
BEILIECTB M YPABHEHUI XUMUYECKUX PEAKIINN;

OTPENICIISITh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX
COCJIUHEHUSX, CTEIICHb ~ OKUCJICHUS  D3JIEMEHTOB B
OMHApPHBIX  COEIUWHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHHH 1o opmynaM, BHI
XUMUYECKON CBSI3W (KOBAJIEHTHAass M MOHHAsl) B HEOPraHUYECKUX
COEIMHEHUSIX;
i packpeiBaTh cMbica [lepuomuueckoro 3akona JI. M.
MenpaeneeBa: 1€eMOHCTPUPOBATh IMOHUMAHHUE NEPUOAUUECKOU
3aBUCUMOCTH CBOWCTB XMMHYECKUX AJIEMEHTOB OT MX IOJOXKEHUS B
[Iepronnueckoil cUCTEME, 3aKOHOB COXPAHEHUSI MACChl BELIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYEHMS, 3aKOHA
ABorajipo;
OMHUCBHIBATh M XapaKTEepU30BaTh TAOIUUYHYIO GdopMYy
[Teproanyeckon CUCTEMBI XUMHUYECKUX JJIEMEHTOB: PpPa3JInyaTh IMOHITHUS
«rnaBHas noarpynna (A-rpynmna)» U «rmododyHas MoJrpymnmna
(b-rpynma)», Majbie 1 OOJIBIIME IEPHOJBI, COOTHOCHUTH OOO3HAYCHUS,
KOTOpble uMeroTcs B Tabnuie «llepuonnueckas cucrema
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xuMudeckux dnemeHToB J[. WM. MeHaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsij sA/ipa, 00IIee YUCIO AIEKTPOHOB
U pacmpeieNIeHue UX MO AIEKTPOHHBIM CIIO0SIM);
W KTacCUPUIMPOBATh XUMHUCCKUE AJIEMEHTBI, HEOPTaHUYCCKHE
BEII[ECTBA, XUMUUICCKHAE PEaKIuu (M0 YUCITY W COCTaBY YYacCTBYIOIIHUX
B PpeaKIMU BEIIECTB, M0 TEIJI0BOMY Y PEeKTY);
i xapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEPIK/IAsl ONMMMCAHUE ITPUMEpaMu
MOJICKYJIIPHBIX YPAaBHCHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHM;
MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH TPOTEKAHHUS XHUMHUYECKUX
NPEBPAIICHU B Pa3IUYHBIX YCIOBUSX;

i BBIYMCIISATH OTHOCHUTEIBHYIO MOJCKYIAPHYIO M MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHUMHYECKOrO0 DJIEMEHTa IO
dbopMyIe coequHEeH s, MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEAKIINH;

il MPUMCHSATH OCHOBHBIC ONEPAIIUM MBICIIUTEIBHON JEATEIbHOCTH —
aHaJiM3 U CUHTE3, CpaBHEHHE, 000OIIEHHE, CHUCTeMaTU3AIUIO,
KJIacCU(UKAIIUIO, BHISBICHUE MPUYHMHHO-CICICTBEHHBIX CBSI3€H — IS
W3y4YE€HUs CBOMCTB BEIIECTB U XUMHYECKUX PEAKINH,

€CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHUS —
HaONIOZICHUE, W3MEPECHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (peaTbHBIN U
MBICJIEHHBIN);

i cleoBaTh  MpaBWJaM  IOJb30BAaHHMS ~ XUMHYECKOW  IMOCYIOM |
1abopaTOpHBIM O0OpYZOBaHUEM, a TakXKe TMpaBwiaM oOOpaIeHus
C BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO
BBITIOJTHCHHIO JTa0OPATOPHBIX XUMHUYECKHX OMBITOB IO MOJTYYEHHUIO
U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOAOpPOJAa W KHUCIOPOJa),
MIPUTOTOBJIICHUIO PACTBOPOB C OMNPEAECIEHHON MAacCOBOM JOJIEH
pPacTBOPEHHOTO BEIICCTBA, IUITAHUPOBATH | IPOBOJIUTH

XAMUYECKHUE KCIEPUMEHTBI MO PACMO3HABAHUIO
PacTBOPOB LIEIOYEH U KUCJIOT C TOMOIIbIO UHJIUKATOPOB (JIAKMYC,
dbenondranenH, METHIIOPAHX U IPYTHUE).

K xonIy oOydenus B 9 kjacce npeIMETHbIC pe3yIbTaThl HA 6A30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMHUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHM:
W pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUCCKHUX MOHSATHH:
XUMHUYCCKUN 3JIEMEHT, aToOM, MOJEKYyJa, WOH, KaTHOH, AaHWOH,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIFHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKasl PEaKIns,
XUMHUYECKasi CBS3b, TEIIOBOM 3 (eKT peakiuu, MOJIb,
MOJSIDHBIH ~ 00BEM, pacTBOp, DJICKTPOJHUTHI,

[ 3



HEAJICKTPOJIUTHI, AICKTPOJIUTHUYECKAS] TUCCOIUAIUS, PEAKITUU
MOHHOTO OOMEHa, KaTalu3aTop, XHWMHUYECKOE paBHOBECHE,
oOpatumbie U



E

g
[

HEOOpaTUMbIE pEAKIMHU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKkuru, OKUCIIUTEb, BOCCTAHOBUTENb, OKHUCJIECHUE U
BOCCTaHOBJIEHUE, AJUIOTPONHS, aM(POTEPHOCTD,
XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAs, METaNINYECcKasi),
KpUCTaJUIMYECKasi peleTKa, KOpPpO3Hsl METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKIuu, MPeaeIbHO
nonyctumas konueHntpanus [1JIK Bemectna;
WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHITUH U
IPUMEHSTh 3TU MTOHATHS NIPU OMUCAHUM BEILLECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XHMMHUUYECKYI0 CHUMBOJIMKY JMJI COCTaBi€HHS (opmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUM;
ONpeJENsATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS! XUMUYECKUX JIIEMEHTOB
B COCIMHEHMAX Pa3JMYHOrO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K
onpeen€éHHOMY KJacCy COeAMHEHUuM mno ¢dopmysaMm, BUA
XUMUYECKOU CBSA3M (KOBaJICHTHAs, WOHHAs, MeETAJJINYecKas) B
HEOPraHWYECKUX COCAMHEHUX, 3aps/l MOHA M0 XMMUYECKOU (opmyre,
XapakTep Cpelabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAMHEHH,
TUIl KPUCTAJIINYECKON PEIETKU KOHKPETHOT O BELECTBA;
packpeiBaTh cMmbica llepuonmnueckoro 3akona [[. WM. MenneneeBa
U JEMOHCTPUPOBATh €r0 IOHMMaHUE: ONUChIBATh U
XapakTepu30BaTh TabauIHy0 ¢dopmy Ilepmonmueckoit cucTembl
XUMUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHAs NOATpyNIa
(A-rpynna)» u «mnobounasa noarpynna (b-rpynma)», manele u
OOJNBIINE TEPHUOJbI, COOTHOCUTH OO03HAYEHHUsS, KOTOPbIE HMEIOTCS B
MIEPUOIUYECKOU Ta0auIe, C YUCIOBBIMU
XapaKTepUCTUKAMHU  CTPOCHUS aTOMOB  XMMHMYECKHUX
AJEMEHTOB (COCTaB H 3apsja  siapa, OOIIee YHUCIO DIIEKTPOHOB
U pacrpefielieHue WX TI0 DJIEKTPOHHBIM  CJOSIM), OOBSCHATH
o011e 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX
COEAMHEHUI B Mpeaenax MalblX NEPUOAO0B U IVIABHBIX MOATPYHI C
YYETOM CTPOCHUS UX aTOMOB;
KJIACCU(PUIIUPOBATh XUMUYECKUE DIIEMEHTBI, HEOPTaHUYECKUE
BEIIECTBA, XUMUYECKUE peakiuu (110 YHCIYy U COCTaBy YYacCTBYIOLIUX
B PEAKIUH BEIIECTB, MO TETIOBOMY 3P (EKTy, M0 U3MEHEHHUIO CTETEHEeH
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OO0IME U crenuduieckue
XUMHUYECKHE CBOMCTBA TMPOCTBIX M CIIOXKHBIX BELIECTB,
NOATBEPKAAsl ONUCAHUE IPUMEpPAMHU MOJIEKYJISIPHBIX M HMOHHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;
COCTaBIISAITb YPAaBHEHHUS DJIEKTPOJUTHUYECKOW IHCCOLMALUN



KHCJIOT, IIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKLUN
MOHHOI'O



[+

oOMEHa, ypaBHEHHUs peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TE€HETUYECKOM CBSI3U MEXy BELIECTBAMHU PA3JINYHBIX KIIACCOB;
packpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUil
MOCPEJICTBOM COCTABJIEHUS AIEKTPOHHOTO OanaHca 3THUX PeaKLUid;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HX
CTPOEHHS, BO3MOKHOCTH TMPOTEKAHUSI XUMHUYECKMX TNPEBpAILCHUA B
pPa3IUYHBIX YCIOBUSIX;
BBIUKCIIATH OTHOCHUTEJIBHYI0 MOJIEKYJIIPHYIO M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJIO0 XHMHUYECKOIO DJJIEMEHTa IO
(dopMmyIie coenrHEHNUs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IPOBOJNUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOHN peaKlny;
coOnrofaTh  OpaBWJIa  TOJB30BaHMS ~ XUMHYECKOW  TOCYIOW |
7a00paTopHBIM  O0OpYIOBAaHUEM, a TaKKe IpaBuUiIa OOpaleHUs
C BEUIECTBAMU B COOTBETCTBHM C HMHCTPYKLMSIMHU IO
BBIIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX OINBITOB IO IOJYYEHHUIO
U coOupaHHio ra3000pa3HbIX BEUIECTB (aMMHAaKa U YIIIEKHCIIOTO rasa);
OPOBOJUTH  PEAKUWH, IOATBEPKIAIOIINE  KAaueCTBEHHBIA  COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPHUJ-,
opomun-, uogua-, kapoonar-, ¢docdar-, cuaukar-, cymnbdart-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHSI U MOHBI W3YYCHHBIX METAJLIOB,
OPHUCYTCTBYIOIIME B BOJIHBIX PACTBOPaX HEOPTAHUYECKUX BEUIECTB;
NPUMEHATh OCHOBHBIE ONEPALIUN MBICIUTEIBbHOW NEATEIbHOCTU —

aHallM3 U CHUHTE3, CpaBHEHUE, OOOOIIEHUE, CUCTEeMaTU3alNI0, BBISIBICHUE
NPUYUHHO-CJICJACTBCHHBIX CBSI3€H — JJI1 M3YyYECHHUS CBOWMCTB BEIIECTB U
XUMUUYECKUX PEaKIUi, €eCTeCTBEHHO-HAyYHbIE METOJIbl [O3HAHUS —
HaOJII0JICHUE, U3MEpPEHHE, MOJCIMPOBaHUE, DKCICPUMEHT (peaabHbId U

MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3jesioB U DJIeKTpOHHBIE (L (PPOBbHIE)
n/n TeM NPOrpaMMBbl Bceero Konrpoarupie Tpakruteckue oOpa3oBaTe/ibHbIE pecypchl
padoTbl padoThl
Paznea 1. IlepBoHayajibHble XUMHYECKHE TIOHSATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK
IIPAKTHYECKON J1eATEIIbHOCTH https://m.edsoo.ru/7f41837¢
4eJl0BeKa
12 BemecTBa u xumMuyeckue 15 1 0 bubnuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2. BaxkHelilme npeacTaBuTe 1M HEOPraHHYECKUX BellleCTB
)1 Bosayx. Kucnopon. Ilonstue 6 0 0 bubmmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kuciorax 2 0 1 bubmmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopel. [lonsitue 06 5 | 1 Bbubnuoreka [IOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 | bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 30

Pasnean 3. Ilepuonnueckuii 3akon u [lepuoagnyeckasi cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoeHHe aTOMOB.

Xumuuyeckasi ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE pPeaknumn




[Iepuonnueckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 bubnnoreka [JOK
’ XUMHUYECKHX djieMeHToB []. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XuMHYeCcKas CBSI3b.
bub6mmoreka [JOK
3.2 OKHCIUTETBHO- 8
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE pEaKIINK1
bubmuoreka [JOK
14 15
TOTO 1O pasieiy https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ungpoBbie
Ne i/l P Konrpoabusie | IIpakTuueckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThbl
pecypcsl
Pa3nes 1. BemecTBo  XuMnuyeckmne peakuuu
11 [ToBTOpEeHue u yrimyOneHue 3HaHUN 5 | 0 bubnuorexa [IOK
' OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLHAITHSI. 2 | | bubnuorexa [JOK
' XHMMHUYECKUE PEAKLIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Paznen 2. HemeTaunibl U X cOeIMHEHUS
21 OO1ast xapakTepUCTUKAa XMMUYECKHX 4 0 | Bbubmuoteka [JOK
' anemeHTOB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
R bubmuoreka [{OK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 aneMeHTOB VA-rpynnbsl. A30T, pochop u ux 7 0 1 bubmorexa [TOK
' PYFTHBL. ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapakTepUCTUKA XUMUIECKIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
’ . py ' poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Uroro no pazneny 25




Pa3gen 3. MerajLiibl M1 UX COeTUHEHUS

. bu6nuoreka [IOK
3.1 Obmye cBoicTBa METaNIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiie MeTayuibl 1 UX COSOUHEHUS 16 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Paznen 4. Xumus u oKpy:Kamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorera LIOK
’ = P https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 buGnnorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Koutpoapupie | Tlpakruteckue U3yYeHUs o0pa3oBaTte/ibHbIC
padoTbl padoThI pecypen
| [Ipenmet xumuu. Posb XuMuu B 5KU3HU | 0 0 bub6mmoreka [IOK
yenoBeka. Tema u BemecTa 02.09.2023 |  https://m.edsoo.ru/ff0d21
) ITousiTe 0 MeTOAAaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHUHU 04.09.2023 |  https://m.edsoo.ru/ff0d22
[IpakTnueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1a00OpaTOPUU U IPUEMBI | 0 | bubnnoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM 09.09.2023 | https://m.edsoo.ru/ff0d23
o0opynoBaHUEMY dc
4 Uuctele BemecTBa 1 cMech. CriocoObl | 0 0 bubmuoreka [JOK
pazneneHus cmeceit 11.09.2023 | https://m.edsoo.ru/ff0d26
[IpakTrueckas padota Ne 2
5 «l?ameneﬂne cnr/l)eceﬁ (Ha mpumepe 1 0 1 brommorexa LHOK
. 16.09.2023 |  https://m.edsoo.ru/ff0d28
OUYHCTKU TOBAPEHHOM COJIM)» o
bubmmorexa [IOK
6 AATOMEI I MOTEKYTi : 0 0 18.09.2023 | https://m.edsoo.ru/ff0d2a
. XHUMUYECKHe 3JIEMEHTBI. 3HAKU | 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB 23.09.2023 | https://m.edsoo.ru/ff0d2b
25 Bu6miorexa IIOK
8 [IpocThlie U cnokHBIE BELIECTBA 1 0 0 hitps//m.edsoo.ru/ff0d2a
30 bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 0 0 hitps://m.edsoo ru/F0d2d




3aKoH MOCTOSHCTBA COCTaBa BEIISCTB.

10 Xumnyeckas popmyina. BaneHTHOCTh Bubmiorexa LIOK
2.10 https://m.edsoo.ru/ff0d2e
aTOMOB XHMMHYECKUX JICMCHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. 7 bubnuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca .10.2023 https://m.edsoo.ru/ff0d32
12 OTHOcHUTENbHAS aTOMHAS o bu6mmoreka [IOK
Macca. OTHOCUTEIbHAS 11.10.2023 | https://m.edsoo.ru/ff0d35
13 KoaunuectBo Bemecrra. MoJib. 14 bubnuoreka [JOK
Mosipaast macca 13.10.2023 | https://m.edsoo.ru/ff0d52
14 PusnyecKkue U XUMHYECKHUE SIBJICHUS. 16 bubnuoreka [JOK
XuMudeckasi peakius 18.10.2023 |  https://m.edsoo.ru/ff0d37
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnnorexa [JOK
XUMUYECKUX PEaKIIHid 21 https://m.edsoo.ru/ff0d3a
16 3aKOH COXpaHEHHsI MacChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKHE ypaBHEHUS 23.10.2023 | https://m.edsoo.ru/ff0d3b
BrruricneHus: KOJM4YeCTBa, MacChl
17 BEIIECTBA 10 YPABHCHUSAM XUMUYICCKUX Bubmuotexa LOK
. 6.11 https://m.edsoo.ru/ff0d57
peaxiui o
Knaccudukanus XUMHYECKUX peakinii
18 (COC,Z[I/IHq;HI/IHH Pa3NoKEHUS e bubmorexa [OK
’ ’ 11.11.2023 | https://m.edsoo.ru/ff0d3f
3aMeIIeHus, 0OMeHa) Ny
M. B. JIoMOHOCOB — y4€HBIii-
19 SHUMKJIIONEIUCT. 0606}]:I_IGHI/IG u bubmiorexa HOK
_ 13.11.2023 |  https://m.edsoo.ru/ff0d40
cUCTeMaTu3aIus 3HaHUH P
20 KonTtponsHas padota Nel mo treme bubnuoreka [IOK
«BelecTBa U XUMHUYECKHUE PEAKLIMY 18.11.2023 | https://m.edsoo.ru/ff0d42




Bo3agyx — cmech razos. Cocras

bu6mmoreka [JOK

21 Bo3ayxa. Kucnopon — sneMeHT u 20.11.2023 | https://m.edsoo.ru/ff0d44
npoctoe BeecTBo. O30H 8e
2 duznyeckue 1 XUMHYECKUE bubmuorexa [JOK
CBOMCTBA KUCJIOPO/1a (peaKiuu 22.11.2023 https://m.edsoo.ru/ff0d46
okucneHus, ropenue). [lonstue 14
00 okcuax
CriocoOsl MosTydeHus: KUCIopoia bubmuoreka [JOK
73 B JIa0OPaTOPUU H 25.11.2023 | https://m.edsoo.ru/ff0d49
MPOMBITIUIEHHOCTH. [Ipumenenue Ja
KHCIIOPOJa
TennoBoii 3 PexT XUMUIECKO# peaKIuy, bu6nuoreka LIOK
24 [OHATHE O TCPMOXUMHYECKOM 27.11.2023 | https://m.edsoo.ru/ff0d47
YpPaBHEHUH, 3K30- U SHAOTEPMUUECKUX 90
peaKIusIx
TorumBo (HedTh, Yyroab U METaH). bubmuoreka [JOK
5 3arpsizHeHue BO3/ayXa, COCOObI €ro 02.12.2023 | https://m.edsoo.ru/ff0d4c
npeIoTBPALLECHUS 42
[MpakTrueckas padota Ne 3 o Teme Bbu6nuoreka LIOK
26 «Ilomy4eHue u cOOHpaHHE KHCIOPOJA, 04.12.2023 | https://m.edsoo.ru/ff0d4a
W3y4eHHE €r0 CBOMCTB» 2
Bomopo — ameMeHT B MpoCcToe Bu6mnorexa [LIOK
BemecTBo. Haxoxienue B mpupose 09.12.2023 | https://m.edsoo.ru/ff0d4d

27

do




73 du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BoJiopoza. [Ipumenenue Bogopoaa 11.12.2023 | https://m.edsoo.ru/ff0d4d
do
bu6mmoreka [JOK
29 [ToHsiTHE O KUCIOTAX U COMSAX
16.12.2023 | https://m.edsoo.ru/ff0d50
30 Crioco0pl moy4eHust BOAOPO/1a B bubmuoreka [JOK
nabopatopuu 18.12.2023 |  https://m.edsoo.ru/ff0d4d
[TpakTrueckas pabota Ne 4 o Teme
31 «ITonyuenne u cooupanure BOAOPOIA bubmiorexa HOK
7 P poAd, 23.12.2023 | https://m.edsoo.ru/ffOd4f
W3YYCHHE €r0 CBOMCTBY P
32 MoutsipHblii 066EM ra3zoB. 3aKoH bubnnorexa [IOK
ABOrajipo 27.12.2023 | https://m.edsoo.ru/ff0d54
33 Berancienns 00bEMa, KOJMYECTBA bubnuorexa [IOK
BEIIIECTBA T'a3a 110 €r0 U3BECTHOMY 29.12.2023 | https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WK 00BEMY a0
34 Brruncinenus 00bEMOB ra3oB 110 bubmmoreka [IOK
YPaBHEHHIO PEaKIIMKU HA OCHOBE 25.12 https://m.edsoo.ru/ff0d57
3aK0Ha OOBEMHBIX OTHOIIICHHH ra30B 08
35 dusnuecKkue U XUMHUECKHUE CBOMCTBA bubnuoreka [IOK
BOJIbI 13.01.2024 https://m.edsoo.ru/ff0d58
Ja
36 Cocras ocHoBanwuii. [Tonstre 00 bubnmoreka [JOK
UHIAKATOpax 15.01.2024 | https://m.edsoo.ru/ff0d59
e2
37 Bona xak pacTBOpHUTEIb. bu6mmorexa LIOK
20.01.2024

Hacplimiennbie 1 HEHACHIIICHHBIE
PaCTBOPEIL. MaccoBas goJs BelllecTBa

https://m.edsoo.ru/ff0d5b
40




[IpakTueckas paborta Ne 5 o Teme

18 «IIpuroroBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaenEHHON MaccoBOM oei 22.01.2024 |  https://m.edsoo.ru/ff0d5e

19 KonTposasnas pabora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Boga» 27.01.2024 | https://m.edsoo.ru/ff0d63

40 Oxkcuapl: cocTaB, KiaccuUKaIusi, bu6mmoreka [{OK
HOMEHKJIaTypa 29.01.2024 | https://m.edsoo.ru/ff0d66
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCH}:THHX OCHOBHBIX U aM(OTEPHBIX Bubnmorexa LIOK

’ 03.02.2024 | https://m.edsoo.ru/ff0d66

OKCHJIOB P

47 OcHoBaHuUsI: COCTaB, Ki1accuuUKaIus, bu6mmoreka [{OK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d67

ca




43 [Tony4yeHne u XUMHUYECKUE CBOKMCTBA bubnuoreka [IOK
OCHOBaHMI 10.02.2024 https://m.edsoo.ru/ff0d67
ca
44 KHCTIOTHI: cOCTaB, KIacCu(pUKAIuS, Bbu6mmoreka [IOK
HOMEHKJIaTypa 12.02.2024 https://m.edsoo.ru/ff0dfee
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnunorexa [JOK
KHCJIOT 17.02.2024 https://m.edsoo.ru/ff0dfee
2
46 Conu (cpe/HuE): HOMEHKIATYPA, Bu6nuorexa [JOK
19.02.2024

CHOC06H HOJIY‘-IGHI/IH, XUMHUYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/00ad9
474




47

[IpakTuueckas padorta Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMC
«OCHOBHBIE KJIACCHI HEOPTaHHMYECKHX
COCIMHEHUID

26.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9
b7c




I'eneTnueckas cBI3b MCXKAY KilaCCaMU

bub6mmoreka [{OK

48
HEOPraHUYECKUX COCTMHCHHI 03.03.2024 | https://m.edsoo.ru/00ad9a
50
O060011eHrEe U CUCTEMATU3ALMS bu6mmoreka [JOK
49 .
3HAHUH 05.03.2024 | https://m.edsoo.ru/00ad9c
K 6ota Ne3
o | et o e
. P 10.03.2024 |  https://m.edsoo.ru/00ad9e
CcOeqUHEHUH ]
IT
P I BuGnorexa LIOK
' 12.03.2024 | https://m.edsoo.ru/00ad9f
rpynmnax cXOAHBIX JIEMEHTOB f
[Tepuonnueckuii 3aKOH U Eu6 OK
52 [Tepuonnueckas cucTeMa XUMHYECKUX 17.03.2024 nosmorexa L
https://m.edsoo.ru/00adas
anemenToB JI. 1. Menaeneera R
53 Ilepuonasl, rpyniibl, IOATPYIIILI Bubmmorexa LIOK
P > TPYTIIR, 124 19.03.2024 | https://m.edsoo.ru/00ada5
54 Crpoenue atomoB. CocTaB aTOMHBIX 31.03 Bu6mmorexa [L{OK
anep. Mzoromsr https://m.edsoo.ru/00ada3
42
55 CtpoeHue IeKTPOHHBIX 000JI09eK Bu6mmorexa [TOK
aTOMOB 3JIeMeHTOB I[lepuoanueckoi 02.04.2024 https://m.edsoo.ru/00ada6
cuctemsl /1. 1. MenneneeBa be
56 XapakTepucTuKa XUMHUYECKOTO Bu6mmorexa [{OK
AJIEMEHTA 110 €0 MOJI0XKEHHIO B 7.04.2024

[Tepnoanueckoii cucreme /1. M.

https://m.edsoo.ru/00ada&
24




3HaueHHUE HepI/IO,I[I/I‘leCKOFO 3aKOHa

57 JUISl pa3BUTHUS HAyKU U nipakTuku. 1. W. bubnuoreka [JOK
MenneneeB — y4€HbIHN, Ieaaror u 9.04.2024 https://m.edsoo.ru/00ada9
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK

58
XUMUYECKUX AJIEMEHTOB 14.04.2024 | https://m.edsoo.ru/00adaa

b8

59 HNoHHas xumuyeckas CBs3b Bubmiorexa LIOK

16.04.2024 | https://m.edsoo.ru/00adac
34
KoBanentHas nossipHas XuMU4ecKas bubnuorexa [JOK

60
CBSI3b 21.04.2024 | https://m.edsoo.ru/00adaa
KoBanentHas HenossipHas XUMUYeCKas bubnnorexa [JOK

61
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaa

bubmmoreka [IOK

62 Crenens okucie

TEHCHD ORHETCHITA 28.04 https://m.edsoo.ru/00adae

63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuun 30.04 https://m.edsoo.ru/00adb0

bu6mmoreka [JOK

64 OxucnuTenu U BOCCTAHOBUTENH

5.05.2024 https://m.edsoo.ru/00adb0

65 KonTpomasHas padora Ne4 mo bubmmoreka [JOK
Teme«CTpoeHue aroma. XUMHYecKas 7.05.2024 | https://m.edsoo.ru/00adb48
CBSI3bY 6

66 Pesepubiit ypok. O60011eHNE U bubnuorexa [JOK
CUCTEMATH3AIN 3HAHUI 12.05.2024 https://m.edsoo.ru/00adb33




67 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [IOK
CUCTEMATH3AINA 3HAHUHN 14.05.2024 | https://m.edsoo.ru/00ad9c
68 PesepBubriit ypok. O6001eHNE U | bu6mmoreka [IOK
CHCTEMATU3ALINS 3HAHUI 19.05.2024 | https://m.edsoo.ru/ff0d61
OO0111€€ KOJIMYECTBO YaCOB 110 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposBbie
Tema ypoka Konrtpoubnbie | IIpakTnueckue A op
n/n Bcero u3yyeHusi | oOpasoBaTebHbIE
padoThI padoThI
pecypcsbl
Ilepnoanueckuit 3aK0OH.
[Tepuoauueckas cucrema bubnuoreka [IOK
1 1 0 0
XUMHUYECKUX 3nemMeHToB Jl. U. 3.09.2023 https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XiMI/I‘{eCKI/IX 3JIEMEHTOB 1 0 0 bubmmorexa LHOK
N 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Krnaccudukarus 1 HOMEHKIIaTypa | 0 0 bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB 10.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKOI CBSA3U U THUIIBI | 0 0 bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o 1 1 0
teme «I[loBTOpenue u yrinyonenue 17.09.2023
3HAHU OCHOBHBIX Pa3/EI0B
6 Knaccudukanus XuMHIECKUX 1 0 0 Bubnuoreka [IOK
peakuuii o pa3aIuYHbIM 20.09.2023 | https://m.edsoo.ru/00adbceb0
MpU3HaKaM
[TonsiTHE 0 ckOpoCTH bubanorexka HOK
7 . 1 0 0
XUMHUecKol peakuuu. [lonstue o 24.09.2023 | https:/m.edsoo.ru/00adbe9a
TOMOTEHHBIX U TeTEPOTCHHBIX
peaKIusax




IloHsATHE O XUMHUYECKOM
PaBHOBCCHUM. (DaKTOpBI, BJIUAOIINC

«DNEeKTPOIUTUYECKAS TUCCOLIUALINSL.
XHUMHUYECKUE PEAKIIUU B pACTBOPAX»

8 Ha CKOPOCTh XUMHUYECKOH peaKIuy U Bubmiorexa LIOK
P peakt 27.09.2023 | https://m.edsoo.ru/00adc28¢
MMOJIOYKEHHE XUMAYECKOTO
9 OKHUCIUTETEHO-BOCCTAaHOBUTEIIBHBIC bu6mmoreka [{OK
peakuuu 1.10 https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHUECKOH
10 I/IC(I?O na H:Ip CwibHBIE U ci1a0bIe bubmmorera [IOK
A LAt 04.10.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIINU bubmmorexa LOK
P peakt 08.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHMI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 2JIEKTPOJIMTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOLMALIAN
XUMHUYECKHUE CBOMCTBA COJIEU B
13 CBeTE IIpeACTaBICHUI 00 bubnmorera [IOK
pell / 15.10.2023 | https://m.edsoo.ru/00add8h?
IEKTPOJIATHICCKON TUCCOLUAITIN
14 [TonsiTHe o rugponuse comei bubnunorexa [JOK
18.10.2023 https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CHCTeMAaTH3AIINS bubmmoreka [JOK
3HAHUHI 22.10.2023 https://m.edsoo.ru/00addd12
16 [IpakTnueckas padbora Ne 1. bubnunorexa [JOK
«Pelenue sKCIepUMEHTATBHBIX 25.10.2023 https://m.edsoo.ru/00addbfa
17 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
5.11 https://m.edsoo.ru/00addec0




0611_[35[ XapPaKTCPUCTHUKA I'aJIOTCHOB.

18 XUMHUYECKHE CBOMCTBA HA IpUMEpE bubmmorexa [TOK
PHMEP 08.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKUE CBOMCTBA, MOJyYCHUE bubmorexa HOK
> HOIYH ’ 12.11.2023 | https://m.edsoo.ru/00adel04
MIPUMEHEHUE
[IpakTnueckas padota Ne 2 o Teme
20 «[TonyyeHune COJITHON KHCIIOTHI bubmorexa HOK
v . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucienus mo ypaBHeHUSIM
21 XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3 bubmorexa HOK
peardiv, A 19.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO0mmas XxapaKTepUCTHUKA SJICMEHTOB bubnuoreka [JOK
VIA-rpynmsl 22.11.2023 | https://m.edsoo.ru/00ade64a
ANIIOTpOIHBIE MOAU(DUKAIINH CEPBI.
” Haxoxnenue cepbl U €€ COeTMHEHU I bubnuorexa [JOK
B IIpUpoje. XMMUYECKHE CBONCTBA 26.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo, cTpoeHue, (GU3nIecKre bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA 29.11.2024 | https://m.edsoo.ru/00ade802
25 Oxkcunpl cepbl. CepHast KUCIOTA, bubnmoreka [JOK
(bU3UYeCKre U XUMUYECKHNE CBOWCTBA, 03.12.2023 | https://m.edsoo.ru/00adea28
MIPUMEHEHUE
26 XHAMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IPOMBIIIIEHHOTO crIocoba 06.12.2023

IMOJIYYCHHA cepHoﬁ KHUCJIOTHI.




XUMHYECKOE 3arpsi3HeHNE
OKpYXarollen cpebl COeIUHEHUSIMU
cepbl

10.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

Briuucienne MmaccoBOM IO BBIXOa

bu6mmoreka [IOK

27 MIPOAYKTA PEAKLINH 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepUCTHUKA 3JIEMEHTOB

)8 VA-rpynmsl. A30T, bubnunoreka [JOK
pacnpocTpaHeHue B MPUPOJE, 17.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nuecKrue U XUMUYECKUE CBOMCTBA
AmMmuak, ero pusnyeckue u

29 XUMHUYECKUE CBOWCTBA, MOIYYEHUE U Bubmmorexa LIOK

’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIpUMEHEHHE
ITpaktuyeckas padora Ne 3 o reme
30 «IlonmydyeHne aMMuaka, U3y4eHHUe €ro Bubmmorexa LIOK
. 24.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gusndeckue u bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEN

1 aMMOHHSI B KQUeCTBE MUHEPATLHBIX 10.01 bubnuorexa [IOK
ynoOpeHuit. XuMuueckoe https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIEeH cpeibl
COEJIMHEHUSIMU a30Ta

33 Pocop. Oren docopa (V) 14.01.2024 |Bu6nmoteka [JOK

dbocdhopHas kucnora, GuU3NIECKUE U
XHUMHYECKHE CBOUCTBA, MTOJTyICHUE

https://m.edsoo.ru/00adf68a




Hcnonb3oBanue pocdaTtos B
Ka4eCTBe MUHEPAJIbHBIX Y100pEHHI.

bu6mmoreka [JOK

34
3arps3HEeHHE IPUPOJHOU Cpebl 17.01.2024 | https://m.edsoo.ru/00adfc20
VYrnepon, pacipocTpaHEeHUE B
35 npu z i[ gmnl?{em(ie U XUMHYECKHE bubmorexa HOK
p P 71C 21.01.2024 | https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunpl yriaepoja, ux Gpusndeckue u
16 XHMHUYECKHE CBOMCTBA. bubnuoreka [JOK
DKOJIOTHYECKHE MTPOOIIEMBI, 24.01.2024 | https://m.edsoo.ru/00adfebe
37 YronbpHasg KACIOTA U €€ CONU bubmmorexa [TOK
28.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padorta Ne 4 o Teme
18 "IlostyyeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOoHaT- 31.01.2024 | https://m.edsoo.ru/00ae027¢
HOH"
[TepBoHauaNbHBIE TIOHATHS 00
39 OPraHMYeCKHUX BEIIECTBAX KaK O bubmorexa [TOK
P . 4.02 https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX yTiepo/ia
40 Kpemnuii u ero coeiuHeHUst bubmmorera [TOK
P A 07.02.2024 | https://m.edsoo.ru/00ae080a
A1 [Tpaktuyeckas padora Ne 5. bubnuorexa [IOK
Pemenue skcnepuMeHTanbHbIX 33134 11.02.2024 | https://m.edsoo.ru/00ae0bf2
KontponbHas padota Ne3 mo teme bubmuoreka [JOK
42 P P 14.02.2024 »

«BaxkHelnIe HeMeTauIbl U UX
COECIUHEHUS

https://m.edsoo.ru/00ae0el8




OO6mras XxapakTepUCTUKA XUMUYECKHUX

bu6mmoreka [JOK

43 SJICMCHTOB — MCTAJlJIOB. 18.02.2024 https://m.edsoo.ru/00ael03e
Merannuueckas CBsi3b U
MeTaJNIMYeCcKas KpucTajinyeckas
peméTka. Ou3zndeckue CBONCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB. bubmuoreka [JOK
a4 6] i 21.02.2024 https://m.edsoo.ru/00ael 156
JIEKTPOXUMHUYECKUI Psif p
HanpsHKEHUM METaJioB
45 OOmre cnocoObl MOTyYeHUs bubnnorexa [JOK
MetaiuioB. CriiaBel. Beraucienus mo https://m.edsoo.ru/00ael 156
YPaBHEHUSAM XUMUYECKUX PEAKLUH, 25.02.2024
€CJIM OJIUH U3 PEareHTOB COJIEPKUT
MIPUMECHU
46 ITonsiTHE O KOPPO3UH METAIIIOB 58002024 bubmuorexa [IOK
B https://m.edsoo.ru/00ael1278
[llenounsie MeTaIBI bu6mmoreka [{OK
47 04.03.2024 https://m.edsoo.ru/00ae14b2
Okcuabl ¥ THAPOKCUIBI HATPUS U bu6mmorexa [IOK
48 Kaus 07.03.2024 https://m.edsoo.ru/00ael4b2
[I{esrouHO3€EMENBHBIE METAILIIBI — bubnnorexa [JOK
49 KaJIbIIUA U Maruui 11.03.2024 https://m.edsoo.ru/00ael5e8
Bakneine coeIMHEHUS KaIbIIUs bubmmoreka [IOK
50 14.03.2024 https://m.edsoo.ru/00ael 5e8




51 O00011IeHIE U CUCTEMATHU3ALHS https://m.edsoo.ru/00ael 5e8
3HAHUKN 18.03.2024
52 JKEcTKOCTE BOIBI M CLIOCOOEI €€ bubmmoreka [JOK
YCTpaHEHHUsI 1.04 https://m.edsoo.ru/00ae1886
53 [TpakTueckas pabota Ne 6 o Teme bubnmuoreka [JOK
"YKECTKOCTh BOJIBI U METOMBI €€ 4.04.2024 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 AnmroMuHMI bubmuoreka [JOK
08.04.2024 https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOIICTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA 11.04.2024 https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK
15.04.2024 https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI M COJIH JKelle3a bubnmoreka [JOK
(II) n xenesa (III) 18.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTu3arus
3HaHUH 22.04.2024
59 [TpakTrueckas padorta Ne 7. Pemenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 3aa4 10 TEME 25.04.2024 https://m.edsoo.ru/00ae3de8
«BaxxHeinme MeTaibl U X
COCTMHEHUS
60 Brrunciienus no ypaBHEHHSIM bubnuoreka [JOK
XUMHUYECKUX PEAKIUM, €CIIU OJIUH U3 29.04.2024 https://m.edsoo.ru/00ael1750

peareHToB JaH B U30BITKE WK
COJICPKUT pUMecH. Boruncienus
MaccOBOH JI0JIM BBIX0/1a IIPOJTyKTa
peaxkuun




61 OGOOIIEeHHE ¥ CHCTEMATH3AIHS 1
SHAHMIA 02.05.2024
62 Kontponbnas pabota Ned o Teme 1
«BaxHeire MeTaJlJIbl U UX 06.05.2024
BemectBa u marepuael B 1 bubmuoreka [JOK
63 IIOBCEIHEBHON KU3HU YEJIOBEKA 13.05.2024 https://m.edsoo.ru/00ae3{50
XUMUYeCcKoe 3arpsi3HeHue bubmuoreka [JOK
64 OKPYXKAIOIICH e/l 1 16.05.2024 https://m.edsoo.ru/00ae4270
Ponp xumuu B penreHnn bubnnorexa [JOK
65 AKODOTUUecKUX TnoQneM 1 20.05.2024 |  https://m.edsoo.ru/00ae4270
66 PesepBHelii ypok. O6001eHue u 1 Bubnuoreka LIOK
cucTeMaTu3alus 3HaHu! 23.05.2024 https://m.edsoo.ru/00ae0d0Oa
67 PezepBHblit ypok. O0o01IIeHNE U 1 bubnuoreka [IOK
cUCTEMaTH3alMs 3SHAaHUH https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O0o0LIeHNE U 1 bubnunorexa [JOK
cUCTeMaTu3aIys 3HaHUH https://m.edsoo.ru/00ad9cb2
68
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https://m.edsoo.ru/00ae0d0a

YYEBHO-METO/JIUYECKOE

OBECNEYEHUE OBPA3OBATEJIBLHOIO

MPOLIECCA

OBSIBATEJILHBIE YYUEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 kmacc/ I'abpuensa O.C., OctpoymoB WU.T"., Crankos C.A.,
AknnonepHoe oomiectBo «M3aarenscTBo «IIpocBemenue»

» Xumus, 9 kmacc/ I'abpuensa O.C., Octpoymos W.I"., Cnagkos C.A.,
AxkmmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

tabnuupl: [lepuoanueckas cucteMa XUMUYECKUX d1eMeHTOoB J]. U.
Menneneesa, TabIMILa pACTBOPUMOCTH, SIEKTPOXUMHUECKUH Psii HAPSYKEHUS
METaJlIOB

METOINYECKHUE MATEPUAJIbI I1JIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanmmzanusa-tpedoBanuit-dOI"OC-0cHOBHOT0-00111€T0-00pa30BaHMsI. -

Meroanueckoe-nocodue-msa-yunrens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NMHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru



https://educont.ru/?utm_source=eljur

