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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIXx B @I'OC 00O, a Takxke Ha OCHOBE (eaepaibHON paboueit
MPOrpaMMbl BOCIUTAHUS M C y4YETOM KOHIICTIIIMM IPENOJaBaHUsA YIECOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma no xumum 1aéT MpeACTaBICHHE O LENAX, OOIel CTpaTeruu
oOydYeHHsI, BOCIIUTAHUS W PA3BUTHUA OOYYAIOUIUXCS CPEICTBAMH YYCOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszmenaM W TeMaM TPOrpaMMbl MO XHMHUH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYIO
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEeAMeTa IS
peanuzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yJbTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHON JCATCIBHOCTH OOYYarOIIErocs IO
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHME XUMUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ero NpeJCTaBIeHNl 0 MaTEPUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEN MpPe/ICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
SHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, HHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpa)keHneM 0a30BOM HAYKH XMMHH HA OMPEICTEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XHMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHBI II0
MPUHIIMITY TOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHUW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBS3H;

— TpeacTaBieHUN 00 dICKTPOJMTHYECKON JUCCOIMAIMUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyrOMY, BBIMOJHIS (PYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKarMHUiA MHUDP»,
«buomnorus. 5—7 knaccel» u «dusnka. 7 Kiaccey.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUNA OCHOB
XUMHYECKOM  HAyKM Kak  00JlacTM  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKUX 3HAHUM — BaXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM IMO3HAHUS TPH
M3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUW W HUX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENIbCKON IEATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOTO
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAYEHUE MPUOOPENN TaKUe LEIH, KaK:

— ¢GopMHpOBaHUE WHTEIICKTYadbHO pPAa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
OOy4JarommXcs K CaMOCTOSITEIbHON MO3HABATEIBHON NESITEbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUS, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHH, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOydJaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TO3HAHUS W
CaMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3IUYHBIX BUAOB JESITEIbHOCTH;

— (¢dopmupoBaHue 00IIEeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUPa, UCMOJIb3Ysl 3HAHUS U OIbIT, NOJYYCHHbIE NPU U3YyUYEHUU
XUMHH, TPUMEHATh MX NPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN i1 BBIPAOOTKH SKOJOTUYECKU
1[€JeCO00pa3HOro MOBEACHUS B OBITY W TPYJOBOM JAESATENBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEH IIPUPOIHON CPEMBI;

— pa3BUTHE MOTHBALMU K OOYUYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUYECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tipoduisi W  HaNpaBIEHHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 dyacoB: B 8 kiiacce — 68 yacoB
(2 yaca B Hememwo), B 9 kmacce — 68 wyacoB (2 wyaca B HeJeNIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [[oHsATHE O MeTOax MO3HAHUA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJbl. XUMHYECKHUE HIeMEHThl. CUMBOJBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAs aTOMHas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. MonspHass macca.  BzauMocBsizb
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeulecTBa. Pacuérbl mo
dbopmynaM XUMHYECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMmamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (MIaBleHue BOCKA, TassHUE JibJla, pAaCTUPaHHUE caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOACHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3amMMOJEHCTBHE
xenesa ¢ pactBopom cosi meau (l1), n3yuenne cioco0oB pa3ziesieHusi CMECei: ¢
NOMOIIBI0O  MarHuTa,  (WIbTPOBAHWE,  BBHIMAPUBAHME,  JUCTHILISALIUA,
xpomatorpadus, MPOBEICHUE OYHCTKHA IOBApPEHHOW COJHU, HaOII0JIeHUe U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBOo. Haxoxmenue kucimopoga B MpuUpoje, PU3NYECKUe U XUMUYECKUE
cBoiictBa (peakumnu ropenus). Oxkcuabl. Ilpumenenue kucnmopona. CrnocoOsbl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIHS KUCIOPOIa.

TeroBo#t dhPexT XUMUIECKON pEeaKIuu, TEPMOXUMUYECKUE YPaBHCHUS,
9K30- U SHJOTEPMHUYECKHE peakluu. TOIMIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bogopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

du3nyeckue CBOMCTBA BOJbl. Boga kak pacTBopuTesib. PacTBOpBHI.
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPHI. PAaCTBOPMMOCTH BEHIECTB B BOJIE.



MaccoBasg [nonsg Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MPUPOAE U B KU3HU 4YenoBeka. KpyroBopot
BOJIBI B PUPO/JIE. 3arpA3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOTHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTepHbIC) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTHM MetaimioB H. H. bekerona.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAEpKaHUsS KHUCIOpoAa B  BO3IYyXE,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpalllCHUs] TOpeHHus (MOoKapa), O3HAKOMIICHHE C
oOpa3liaMi OKCHUJIOB M OIMCAaHME UWX CBOWCTB, TMOJy4YeHUE, COOHMpaHue,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcusgoM Meau (1) (Bo3aMoxKHO MCTIOTB30BaHUE BUAECOMATEPUAIIOB),
HaO/roiIeHne  00paslloB  BEHIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEW pPAaCTBOPEHUS BEIIECTB C Pa3IMYHONM PacCTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0JE€l PacTBOPEHHOTO
BEILECTBA, B3aMMOJICHCTBUE BOJAbI C METAJUIAaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIENIOBaHUEe 00pa3IoB
HEOpPraHMYECKUX BEIIECTB pPa3IWYHBIX KJIACCOB, HAOIIO/IEHUEe W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYEHl, U3y4yeHue
B3aumojeiicteust okcuna Meau (1) ¢ pactBopoMm cepHOM KHCIOTBI, KUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajla JpyrdM M3 pacTBopa COJM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne KiIacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckast cucteMa XUMHYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crtpoenne atomoB. CocTaB aroMHBIX saep. HM3o0Tombl. DIEKTPOHBI.
CtpoeHue 2JIeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUS paanyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOaM.
3nauenue llepuonmueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckast cBsizb. KoBajeHTHas (moyisipHass M HEMOJISAPHAs) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3yuyeHrne 0o0pas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEePUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ra3, (pU3MUYEecCKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE IOPOIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX OJJIEMEHTOB NEPBBIX TPEX IMEPUOAOB, Kajus, KalblUs U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJIMYECKON PEIIETK U
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHUM, TECHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuMUYEeCKHX peakiUid MO pa3IMYHbIM MpU3HAKaM (10
YHCITy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckoul peaknuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. lloHATHE O TOMOTE€HHBIX U



reTeporeHHbix peakuusx. [lonatue o karamuze. lloHsTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOphI, BIUAIONIME HA CKOPOCTh XMMHUYECKOW pEakiuu Hu
MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DIIEKTPOIUTHI 51
HEedJIeKTpouThl. KaTuoHbI, aHWOHBI. MeXaHU3M AHCCOIMAIlMA BEIIECTB C
pa3IMYHBIMU BUJAMU XUMHYECKOU cBsizu. CteneHnb aucconuanuu. CUIbHBIC U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHbIE M COKpAaII¢HHbIE WOHHBIC ypaBHEHUs peakiuid. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYECKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUIoB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOINPOBOITHOCTH PACTBOPOB BEIIECTB, IpolEcca AUCCOLUAIMU KHUCIOT,
miesioueit u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUJICO MATEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakTepucThka TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHusi. CtpoeHue u Gu3ndecKkue CBONCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3anmoneiicTBUE C METajUIlaMU, HEMETaIaMH, LIEI04YaMH). XJIOPOBOIOPOL.
ConsHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUEe, MpuMeHeHue. [leiictue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4elioBeKa. BaxHelline XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapakrepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOpPOAAa M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKAIIMKA KUCIOPOIa U cepbl. XUMUYECKHe CBoMcTBa cepbl. CepoBOI0pO,
cTpoeHue, ¢GU3MYECKHe MW XUMHUYecKHe cBoicTBa. OKCHUIBI CEephl  Kak
MPEICTaBUTEN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT H
cneruuyeckne). XUMUIECKUE PEaKIINH, JeKallie B OCHOBE MPOMBITINICHHOTO
crioco0a mosy4yeHus: cepHoil Kucinothbl. [IpumeHenue cepHoil kuciotel. Conu
CePHOM KHCIOTHI, Ka4CCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 e€ COeAMHEHUN B MpUpoje. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

O6mas xapaktepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIEHH OKUCIECHUS. A30T, pacnpoCcTpaHEHUE B



npupojie, GU3nYecKre U XUMU4Yeckre cBoiictBa. KpyroBopoT a3ota B mpupoje.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, MOJyYeHUE U MPUMEHEHHUE.
Conu amMmoHUs, MX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTtBeHHast peakuusi Ha HOHbI aMMOHHUA. A30THasg KUCJIOTa, €€ MOJIyYeHHUE,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOLIME KakK MpeACcCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE JTIOXKIH, 3arPSI3HEHUE BO3TyXa, TOYBBI
u BosoémMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyecknue cBouctBa. Oxcun  dochopa (V) u  dochopHas xkucmuora,
dbu3nUecKue U XMMUYECKHE CBOMCTBa, osryueHue. Mcnonb3oBanue ¢pocdaroB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mass  xapakrepuctuka 3yeMeHToB IVA-rpynmel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHBIC CTEIICHU OKHUCJICHHS. YTJIEPOJl, ajNIOTPOITHbIC
MoauUKaIMK, PacpOCTpaHEHHE B TpHUpoJe, (DU3WYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yrnepoaa B mpupoae. Okcuasl yriepoja,
uX (U3MYECKHEe M XMUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPraHU3MBI,
MOJIyYEHUE W TIPUMEHEHHUE. DKOJIOTHYECKHE TTPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yraepona (1V), rumoreza rio0aibHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YrompHas Kuciaora M e€ ConM, X (PUIMUECKUE M XUMHYECKUE
CBOMCTBa, IMOJy4YeHHEe M NpuMeHeHue. KauecTBeHHass peakius Ha KapOoOHar-
noHbl. Mcnonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriiepoga (METaH, 3TaH, ATWUJIEH, alleTWICH, 3TaHOJ], TJIMLEpPUH,
yKCycHasi KuclioTa). [IpupoiHble HWCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUpaX,
Oenkax, yrieBojax — M UX POJIM B )KM3HU 4elloBeka. MaTepuaabHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupoxae. OOmue mpencraBieHuss o0
okcuae kpemHuus (1V) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHeiiine cTpouTenbHbIE MaTEpUAIIbl: KEPaAaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOoB HEOPraHWMYECKHWX BEIIECTB, CBOWCTB COJISHOMN
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndeckne U XMMHUYECKUe
CBOMCTBAa TaJIOTEHOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), O3HAKOMJICHHE C oOpasliaMu XJIOPUIOB (TaJOTEHUIIOB),
O3HAKOMJICHME C o0pa3mamMu cepbl U €€ COEQUHEHHSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaioB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOWCTB  pa30aBIEHHON CEpHOM  KHCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakiud Ha CcynbpaT-uoH W HaAOMIOIeHWe TMpu3HaKa e&
MPOTEKaHMs, 03HAKOMIJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUJEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MOJydYeHUE, COOMpaHue, pacmo3HaBaHUE U
M3yYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pPEAKIMi Ha HOH



ammoHust u  (QocdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIOJb30BaHUE BHUACOMATEPHUAIOB), H3YUYECHHE MOJEIEH KPUCTANIMUYECKUX
peméTok anMmasza, rpaduta, QyIepeHa, O3HAKOMJIIEHHE C MPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3yYCHUE CBOMCTB
YIJIEKUCIOr0 Ta3a, MPOBEJACHUE KAUYECTBEHHBIX pEAKIMM Ha KapOOHAT W
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHHUSY .

MeTajIbl M X COeINHEHHS

OO6miasi xapakTEepUCTUKA XHUMHUYECKHX OJEMEHTOB — METaIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpspKEHU MeTaioB. DU3MYECKMEe M XUMUUYECKHE CBOMCTBA METAJLIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[Ilenounble  MeTayuibl: nonoxkeHue B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXO0XKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiline coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTHh BOBI U CITIOCOOBI €€ YCTpaHEHUS.

AnoMuHUA: Tojio)keHue B Ilepronnyeckoil CcUCTEeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B mpupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIbI U conu xeneza (Il) u
xene3a (l1l), ux coctas, cBolicTBa U MOIYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ o0pas3laMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJblls M HaTpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BAHUE BHUIECOMATEPHUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEJe3a
(1) wu xemeza (1), memu (IlI), HaGmrOmEHWE ¥ ONHCAHHWE MPOIECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kaausg U KajablHsd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCCIIeIOBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIIOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHenmmne MeTamIbl U UX COEIUHEHUSY.

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arpsA3HEHUE OKPYXKalolel cpeipl (MpeaeabHas J0myCcTuMas
KOHIIeHTpamust  BemlectB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMexXnpeIMETHBIX CBSI3€M NMPHU M3YYEHUU XMMHUU B 9 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC MTOHSATUS: HAYYHBIN (DaKT, rumnoresa, 3aK0H,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUWA 3apsiji, MPOBOAHUKH,
NOJYIPOBOAHUKU, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOTUIUBO, BOJHBIE pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILETO
o0pa30oBaHus JOCTUTAIOTCS B XOA€ OOYyYEeHHsS XMMHH B €IMHCTBE y4yeOHOU U
BOCIIUTATENIbHOW  JI€ATENbHOCTH B  COOTBETCTBUUM C  TPaJULUUOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMA B OOIIECTBE MpaBUIaMUd U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
MpoleccaM CaMOIO3HAHUS, CAMOPAa3BUTUS U COLUANIM3ALMU 00 yJaroUMXCsl.

JIM4HOCTHBIE  pe3yibTaTbl  OTPa)XarOT TOTOBHOCTh  OOydYaromMXcs
PYKOBOJICTBOBAThCSL CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA M
paciIMpeHre onbITa AesTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpuOTHYECKOr0 BOCTIMTAHUS

[IEHHOCTHOI'O  OTHOIIEHUS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEUIO, MOHUMAaHUS 3HAYEHUs XMMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BIAAETh JOCTOBEPHOU
uHopMalMel O TEePelOBBIX JOCTIKCHUSX U OTKPBITHUSX MHUPOBOM U
OTEYECTBEHHON XUMHUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJICTABIICHUsI O COLMAIbHBIX HOPMax M TMPaBHIIAX MEXIHMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, yueOHOMCCIIeIOBATEIbCKON, TBOPUECKOM U JPYrux
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUIO W  B3aUMONOMOIIM B  Tpoliecce O3TOM  yueOHoi
NEATENIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M TOCTYIKHM CBOMX
TOBapHUIIEH C MO3WULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJIEICTBUHM MTOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMHUYECKOUN peaKiuuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKHU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MIPUPOTHOUN CPEION, O POJIM XMMUM B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIE HAa MOJIyY€HUE HOBBIX 3HAHUI
0 XUMUHU, HEOOXOIUMbIE [JIsi OOBSACHEHUS HAONIOaeMbIX IPOLIECCOB U
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON W YUTATEIILCKOW KYIbTYpHI, B
TOM YHCJE HAaBBIKOB CaMOCTOSATEIBHON pPabOThI € y4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoi, JIOCTyNHBIMHU  TEXHUYECKUMH  CpEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYUYEHHUIO M TO3HAHMIO, JII0O03HATENBbHOCTh, FOTOBHOCTh U
CIOCOOHOCTh K camMo00Opa3OBaHUIO, IMPOEKTHOM U  HUCCIEA0BATEIbCKOU
NEeATEeNbHOCTH, K OCOBHAHHOMY BBIOOpPY HANPaBJIECHHOCTU U YPOBHS OOyYEHHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHME LIEHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY
3I0pOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 JKW3HHU, OCO3HAHME MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJEHUsI alKOrojisi, HApPKOTUKOB,
KypeHHus), HEOOXOAMMOCTH COOJIIoACHUsI TMpaBwil  OE30MaCHOCTU  MpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEPEC K NPAKTUYECKOMY HM3YYEHHIO Mpodeccuid U TpyAa pa3iudyHOIo
pona, yBaXeHUe K TPYAy U pe3ysibTaTaM TPYAOBOM JEATeIbHOCTH, B TOM YHUCJIIE



Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHUWA MO XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUAYAbHOH  TPAacKTOpUHM TIPOAOJDKEHHUS  O00pa3oBaHUS ¢ YIETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, YyCIemHON TPOPEeCCUOHANIBHONW IEATeIbHOCTU U Pa3BUTHUS
HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalnTHPOBAThCS B MPOGeCCHOHATBHOU
cpene;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

AKOJIOTUYECKHU 11eJIeco00pa3HOe OTHOIIEHUE K MPUPOJE KaK HUCTOUYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAaHUE IIEHHOCTH 370pPOBOI0O
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
mpaBuil 0€30MACHOTO TMOBEACHUS NpH padoTe C BEIIeCTBAMM, a TakXKe B
CUTYaIUSX, YTPOKAIOIINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy9aeMbIC MPU N3YUCHUN XUMHH, JIJIS
pelIeHMsT 3a]a4, CBSA3aHHBIX C OKpYXalolmed MPUPOAHOW CpeAon, IS
TIOBBIIIICHUSI YPOBHS 3KOJOTHYECKOW KYJIbTYPBI, OCO3HAHHS TJIO0ATBHOTO
XapakTepa SKOJOTHYECKUX TPOoOJIeM W IyTeH HMX pEeHICHUs IMOCPEICTBOM
METOJIOB XMMHH, SKOJOTHUYECKOTO MBIIIICHUS, YMCHHUS PYKOBOACTBOBATHCS UM
B TT03HABATEIILHON, KOMMYHHKATHBHOW U COIIMAILHON TIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocrtaBe MeTanpeIMETHBIX pPE3yJIbTAaTOB BBIJICISIOT 3HAYUMBIC JIS
(GopMHpOBaHUS MHPOBO33PCHHUS OOIICHAYYHBbIC TOHATHS (3aKOH, TCOPHS,
NPHHIIAIL, THUIOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT H JPYroe.),
KOTOPBIC HCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX TMIpPEIMETax M
MO3BOJISIOT Ha OCHOBE 3HAHMM W3 JTHX NPEIMETOB  (HOPMHUPOBATH
Npe/ICTaBlIeHne O 1EJOCTHOM HayyHOW KapTHMHE MHpa, M YHUBEpCaJIbHbIC
yueOHbIe JeHcTBUs (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIE),
KOTOphIE 00€creunBalOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU IeATeTbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3zoBble Jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS! TP OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTepHBIC
NPU3HAKH, YCTAHABIMBATH B3AaUMOCBSI3b C IPYTUMU MOHSATUSMH ), UCTIOIb30BaTh
HOHSITHSL 11 OOBSICHEHUS OT/ACNbHBIX (DAKTOB U SBICHUN, BHIOMPATh OCHOBAHUS
U KpUTepUU JUIsl KiIacCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKHX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy OOBEKTaMHU
W3Y4YCHUS, CTPOUTHh JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTHH), JACNIaTh BHIBOABI U 3aKITIOYCHUS;

yMEHHE TPUMEHATh B TMPOIIECCe IMO3HAHUS TMOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHAE (3HAKOBBIE) MOJENH, HCIOJIb3yEMbIE B
XUMHH, TPeoOpa3oBhIBAaTh IIUPOKO TPUMEHSEMbIE B XUMHUU MOJEIbHBIC
MIPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA), XUMU4eckas Gpopmya
U ypaBHEHHE XUMHUYECKON pEaKIMHu — MPHU pPEelIeHUH y4eOHO-TI03HABATEIBHBIX
3amay, ¢ y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISBIATH |
XapaKTepru30BaTh CYIIECTBCHHBIC TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —
XAMHYECKUX  BEMIECTB M  XUMHYECKUX PpEaKIMi, BBIIBISATH  OOIIHE
3aKOHOMEPHOCTH, TPHYMHHO-CJIC/ICTBEHHBIC CBSI3M W TMPOTHBOPEYHUS B
M3y4aeMBbIX MPOIIECCaxX U SBJICHUSX.

ba3oBble nucciaenoBaTe/ibCKue AeiiCTBUSA:

yYMEHHE MCIOJIb30BaTh TTOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHWsSA, a TaKKe B KAa4eCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
MIPOBEPKE MPABIIIBHOCTH BBICKA3BIBAEMBIX CYXICHUMH;

MPUOOPETEHHNE OMbITA 10 TUTAHUPOBAHUIO, OPTaHU3ANNH W TPOBEICHUIO
VUICHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3yibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJIBI TI0 PE3yJbTaTaM IMPOBEIEHHOTO OIbITA, WCCIECIOBAHUS, COCTABIATH
OTYET O MpoJeTIaHHOM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH U HUHTEPIPETUPOBATH MH(OOPMAIIUIO
pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, TMOJIYyYaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOIO0 COJIepIKaAHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OIIEHUBATH
MIPOTHUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE MPUMEHSThH Pa3IMYHbIe METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
nH(pOpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX sl BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTBITA
B 00J1aCTH HMCIOJIb30BaHUsA HUHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAQJICHUE KYJIbTYpPOM AKTUBHOTO UCIOJb30BAHUS PA3JIUYHBIX MOUCKOBBIX
CHUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeCTaBICHUS
uHOpMalMK U WITIOCTPUPOBATH PEIIacMble 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamMi, Ipyrumu ¢popmamu rpadvku U uX KOMOUHAIIUSIMU;

yMEHHE WCIO0JIb30BaTh W aHAIMU3UPOBATh B IIpollecce Y4yeOHOU U
UCCIIEN0BATENBCKON JIEeSITETbHOCTH uHdOpMaIno 0 BIIUSTHUU
MPOMBIIIUIEHHOCTH, CEJIBCKOTO XO35IWCTBA M TPAHCHOPTA HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOAHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiCTBHS:

yMEHHUS 3aJlaBaTh BOMPOCHl (B Xojie nuanora u (WiIM) TUCKYCCHH) IO
CYIIECTBY OOCYXXJIaeMOl TeMbl, (OPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHEHUS TIPEJJIOKEHHOM 3a/1a4u;

YMEHHSI TOPEACTaBJIATh TMOJYYEHHBIC PE3YJbTaThl  IMO3HABATEIBHOU
NEATEIbHOCTA B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaTh MpPE3CHTALHIO
pPE3yNbTATOB  BBIMOJHEHUS XHMHUYECKOrO0 OJKClepuMeHTa (J1abopaTopHOTro
OTIbITA, JIA0OPATOPHOM PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEIbHOM M  WCCIENOBAaTEIbCKOM  JEATEIbHOCTH TPU  PEUICHUU
BO3HUKAIONIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuil  (0OCyxaeHus, OOMEH MHEHHSIMH, «MO3TOBBIE  IITYPMBI»,
KOOpJMHAIUS COBMECTHBIX JCHCTBUI, OINpENENECHUE KPUTEPUEB MO OLICHKE
Ka4yeCcTBa BHITIOJHEHHOMN paOOTHI U APYTHE).

PeryasiTuBHbIC YHUBepPCcAIbHbIE yUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEIbHO OMPEAENSATh LENH AEATEIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
TeSITENBHOCTD, BBIOMPATh Hanbosee 3 PEeKTUBHBIC CTIOCOOBI PEIICHHS YIeOHbIX
Y TIO3HABATEJIBHBIX 3a/1a4, CaMOCTOSITEIBHO COCTAaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHUBATh COOTBETCTBUE NOJYUYECHHOTO PE3yJIbTaTa 3asiBJICHHOW LEJIU, YMEHUE
UCIIOIb30BaTh W AHAIM3UPOBaTh KOHTEKCTHI, IpeJJiaraeéMble B YCIOBHUH
3aJlaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
Collep KaHMsl, yYCTaHOBJIEHHOTO NaHHOW ¢enepasbHON pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE O0Y4YarOIIMMUCS Hay4YHbIE 3HAHUSI, YMEHHSI U CIIOCOOBI
NercTBHM, crenuudyeckue Ui TPEAMETHON obinactn  «XUMUS», BB
JNEATENIBHOCTA MO TMOJYYEHHUI0 HOBOIO 3HAHUS, €ro HHTEPHPETALNH,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K xonny oOyuenuss B 8 wjacce mpeamMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIONIUXCS YMEHUM:

e PACKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSITUN: aTOM, MOJIEKYIa,

XUMHYECKHM 3JIEMEHT, MPOCTOE BEUIECTBO, CI0KHOE BEUIECTBO, CMECH



(oHOPOIHASI M HEOJTHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJEKYJIsSIpHasg Macca, KOJUYECTBO BELIECTBA, MOJb, MOJIApHas
Macca, MaccoBasg JIOJdsl XHMHYECKOrO JJIEMEHTa B COEIMHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBAHME, COJIb,
ANEKTPOOTPULIATENILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKas peaklus,
KJaccu(uKanus peakuuii: peakiiui COeAMHEHU, PEaKLIUU Pa3I0KEeHHUS,
peakluuy 3aMelleHMs, peakluu OOMEHa, 3K30- U SHIOTEPMUYECKUE
peakuuu, TeroBol 3PGeKT peakuuu, SApPO aToMa, IEKTPOHHBIN CIOU
aToMa, aTOMHas oOpOuTaldb, paaAUyC aroMa, XUMHUYECKas CBS3b,
NOJISIpHAsl U HEMOoJIsIpHAash KOBAJEHTHAasl CBs3b, WMOHHAs CBsI3b, HOH,
KaTUOH, AHUOH, pPACTBOpP, MaccoBas JOJs BellecTBa (MPOLEHTHas
KOHIEHTpALIMsI) B paCTBOPE;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUU U
MPUMEHSTH T TOHSTHUS NPYU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIi COCTaBJICHHS (QopMyll
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTPENENATh  BAJEHTHOCTh  aTOMOB  DJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, CTENEHb OKUCICHHUS JJIEMEHTOB B  OWHApHBIX
COCIMHEHUSX, MPUHAMJICKHOCTh BEIIECTB K ONpENeIEHHOMY Kiaccy
coeuHeHUN Mo ¢dopmysiaM, BUJ XUMHYECKOW CBs3U (KOBAJCHTHAs M
WOHHAs1) B HEOPTAaHUYECKUX COSTUHCHUSIX;

packpbiBaTh cMmbich llepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJIUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoJioxkeHus B [leproanueckoil cucreme,
3aKOHOB COXpaHEHUs MacChl BEUIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh M XapaKTepus3oBaTh TabmuuHyio ¢opmy Ilepuonnueckoit
CUCTEMbl XHMHYECKHX DOJEMEHTOB: pa3MyaTh IMOHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «nobdounas noarpynmna (b-rpymnma)y, manbie
U OOJIbIIINE MEPHOJIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCA B
tabiune «llepuoguyeckas cucrema xumuueckux snemeHToB J[. W.
MeHneneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsa sapa, oOOIIee Yucio
ANEKTPOHOB U PACIPEAEICHUE UX 10 FIEKTPOHHBIM CJIOSIM);
KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOPraHUYECKUe
BEILECTBA, XMMUYECKHE PEAKIINU (IO YUCITY U COCTAaBYy YYaCTBYIOIIUX B
peaKIuu BEIIeCTB, M0 TeIIOBOMY 3 (ekTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHUECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAcCOB,  MOATBEpXkAasi  ONUCAHUE  IpPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUK;
IPOTHO3UPOBATH CBOICTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHUMHUYECKHX
IpEBpaIICHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIISITh OTHOCUTEIBbHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MaccChbl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOr0 JJIEeMEHTa MO Qopmye
COEIMHEHHs, MAacCOBYIO JOJII0 BEIIECTBA B pPacTBOpE, IPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOW peaklnu;

OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIHOU JIESITEIbHOCTH —
aHallM3 W CHUHTE3, CpaBHEHUE, 0000IIeHne, CHCTEMaTU3aluIo,
KJIacCU(UKAINIO, BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBA3CH — A
M3YUYCHHUSI CBOMCTB BEIIECTB M XUMHYECKHX PEAKIUM, €CTeCTBEHHO-
Hay4yHble  METOABbl  TO3HAaHMUS —  HAOJNIOJIEHHE, HU3MEPEHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbI U MBICIICHHBIN );

cieioBaTh NpaBWJaM  IOJIb30BAaHMUSI ~XMMHUYECKOW TMOCYIOoH U
nabopaTopHbiM O0OpYIOBAaHUEM, a TaKXKe MpaBUiIaM oOOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUUSIMU TIO BBIIOJHEHUIO



K

1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYUYECHUI0O U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOpPOJAa M KHUCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEAECIHEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XMMHUECKHE SKCIIEPUMEHTHI T10
pacno3HaBaHUWIO PACTBOPOB WIEJIOYEM UM  KHCIOT C IOMOIIBIO
MHIUKATOPOB (JIaKMyC, (peHoI(pTanenH, METUIOpaHX U IpyTHe).

KOHIly oOyueHus B 9 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX MOHSTUM: XUMUYECKUU
AJEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEILECTBO, BAJIECHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKHUCJICHUSI, XUMHYECKasi pEeaKUus, XUMHUYECKas CBA3b, TEIIOBOU
s ekt peakuuu, MOIb, MOJSPHBI 00BEM, PacTBOP, DIEKTPOIUTHI,
HEBJICKTPOJIUTBI, JNEKTPOIUTAUECKAS] TUCCOLMALINS, PEAKIUU UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIC PEAKIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCJIIUTENb, BOCCTAHOBUTENb, OKHCIEHHME U  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(OTEpHOCTh, XUMHUYECKass CBI3b (KOBaJCHTHas,
WOHHAs, MeTaJuIM4ecKas), KpUCTAUIMYEeCKass pemeérka, KOpPpo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XHMHUYECKOW pEaklvu, TMpeaesibHO
nonyctumas konueHtpanus 111K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITUU H
NPUMEHSITh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHS XHUMHUYECKHX
AJIEMEHTOB B COEJMHEHUSAX PA3JIUYHOrLO COCTaBa, NPHUHAMJIECKHOCTD
BEIIECTB K OINpEAeIEHHOMY KIIacCy COeAMHEHHWH Mo (opMmyliaM, BUI
XUMUYECKOW CBA3M (KOBaJ€EHTHAas, WOHHAsA, MeETaJuIM4ecKas) B
HEOpPraHMYECKUX COCAMHEHUSX, 3apsij UOHA M0 XUMHUYECKo (opmyre,
XapakTep cpeAbl B BOAHBIX pAacTBOpPAaX HEOPraHUYECKUX COEAUHEHUM,
THUIl KPUCTALUTMYECKOUN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBAaTh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepU30BaTh
Tabiunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUYECKHUX SJIEMEHTOB:
pasuuaTh MOHATHUS «TJaBHas moarpynmna (A-rpynma)» U «ImoOodHas
noarpymnmna (b-rpynma)», manbie u Oonblide MEPHOIbI, COOTHOCUTH
0003HaYCHUSA, KOTOpPHIC HMEIOTCS B IEPUOAUYECCKON TaONHIE, C
YUCJIOBBIMM  XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKUX
ANEMEHTOB (COCTaB W 3apsia snapa, oOIee 4YHCIO JIIEKTPOHOB U
pacnpeneneHue MX IO DJIEKTPOHHBIM CJIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTU B U3MEHEHHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MajlblX IMEPUOJOB U TVIABHBIX MOJATPYNN C YYETOM CTPOCHHUS
UX aTOMOB;

KIacCU(UIIUPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYECKUE
BEILECTBA, XMMUYECKHE PEAKINU (II0 YUCITY U COCTAaBy YYaCTBYIOIIUX B
peakiuy BEMIECTB, MO TEIIOBOMY d(PQeKTy, Mo M3MEHEHHUIO CTETeHEH
OKHUCJICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME U CIieNU(PUIEeCKre XUMUIECKUE
CBOWMCTBA IMPOCTBIX M CJOXHBIX BEUIECTB, MOATBEPXKIas OINHCAHUE
MpUMEPAMU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPaBHEHUSA DJICKTPOJUTHUYECKONM AUCCOLMALUUUA KHUCIOT,
IEJIOYEd W COJIEH, TOJIHBIE M COKpAIUIEHHBIE YPABHEHHUSI PpPEaKLUN
MOHHOTO  OOMEHa, ypaBHEHUS  pEaKUUi,  MOATBEPKIAIOIIUX



CYILIECTBOBAHHE T'€HETHUYECKOW CBA3M MEX]Y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMA
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OaaHCca ATUX PeaKUuid;
MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX TMPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJEKYISIPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JeMeHTa 1o (opmyie
COCIMHEHHs, MacCOBYIO JOJII0 BEILIECTBA B pPacTBOpE, IPOBOIUTH
PacYEThI 10 YPABHEHUIO XUMUYECKOU pPEaKIIUH;

coON0aTh  MpaBWjia  MOJb30BAHUS  XMMUYECKOW TOCYIOM U
nabopaTopHbiM OOOpYZOBaHUEM, a TakXke IMpaBuja OOpalleHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHMYECKHX OMNBITOB MO TMOJYYEHUIO U COOMpaHUIO
ra3o00pa3HbIX BEIIEeCTB (AaMMHaKa U YIJIEKUCIIOro rasa);

OPOBOAUTH pEaKIUH, MOATBEPXKIAIOIINEe KAaueCTBEHHBIH COCTaB
pa3IUYHBIX BEIIECTB: pPAacloO3HaBaTh OMNBITHBIM NYTEM  XJIOPHUA-,
Opomua-, wuomuna-, KapOoHat-, ¢ocdar-, cuaukar-, cyiubdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U HOHBI M3YYCHHBIX METaJIIOB,
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB;
OPUMEHSITh OCHOBHBIE OIEpPAlMd MBICIUTEIBLHON NESITebHOCTH —
aHanM3 M CHUHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHCTeMAaTHU3aluIo,
BBISIBJICHHE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJIsT U3yUYCHUs] CBOMCTB
BEUIECTB M XUMHUYECKUX PEaKIMi, E€CTECTBEHHO-HAy4YHbIE METOIbI
NO3HaHUsI — HAOJIOJeHNE, U3MEPEHUE, MOJEIUPOBAHNE, IKCIIEPUMEHT
(peasibHBIN u MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
HaumMeHoBaHnme Kosau4yecTBo 4acoB
Ne DJIeKTpOHHbIE (LI (POBbHIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbi padoThI padoTsI
Pa3nea 1. [lepBoHayaibHble XUMHYECKHE TOHATHS
XuMusi — BaxKHast
11 00JacTb €CTeCTBO3HAHUS 5 5 bubnuoreka [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeTIOBEKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. 6 bubnuoreka [IOK
' [MousaTue 06 oKcHaax https://m.edsoo.ru/7f41837c
Boaopon.Ilonsitue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bubnuoreka [JOK
' [TonsaTre 06 0OCHOBaHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIacChl
2.4 HEOPraHU4YEeCKUX 11 1 1 Eubmorexa OK
' p _ https://m.edsoo.ru/7f41837c
COeIMHEHU N
Wroro no pazgeny 30

Pazpnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

3.1

[Tepronnueckuii 3aK0H U

7

bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnoanueckas cucrema
XMUMHMUYECKUX JIEMEHTOB
. . Menneneena.
Crpoenue aToMa

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

3.9 OKucIuTeIbHO- bu6mmoreka [{OK
' BOCCTAaHOBUTEJILHBIE 8 https://m.edso00.ru/7f41837¢
peaxiuu
" bu6moreka [IOK
TOTO TO pasieiy 15 https://m.edsoo.ru/7f41837c
P bu6mmorteka [IOK
C3CPBHOC BpeMA 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoaunuyecTBo 4acoB

Ne IpakTuy JuekTpoHHble (¢ poBbIE)
HanmenoBaHue pa3iaesioB U TeM NPOrpaMMBbl KoHTposibH
n/n Bcero ecKHe o0pa3oBaTe/ibHbIE pecypchl
ble padoThI
padoThI
Paspnen 1. BemecTBo 1 XuMHU4YecKHe peakIul
11 [ToBTOpEHue u yriyOiieHne 3HaHU OCHOBHBIX Pa3/IeoB c 1 bubnuoreka [JOK
' Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHEBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKIINUA 4 bubmorexa LOK
' P peartt https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOUALINS. XUMHUYECKUE 8 1 1 bubnuorexa [JOK
' PEaKIMU B PacTBOpPax https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapakTepucTUKa XuMudeckux anemMeHToB VIIA- 4 1 bubnuoreka [JOK
' rpyIibl. ['agoreHsl https://m.edso0.ru/7f41a636
59 OO6mrast XxapakTepUCTUKA XUMHUUECKHX 1eMeHTOB VIA- 6 bubnuoreka [JOK
' rpynnsl. Cepa 1 €€ coeuHeHus https://m.edso0.ru/7f41a636
53 OO01as XxapakTepucTUKa XUMUYECKUX dJIeMeHTOB V A- . 1 bubnuoreka [JOK
' rpymnmbl. A30T, Gpochop U UX coequHEHHS https://m.edso0.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKHUX dlieMeHToB |V A- bubnuoreka [JOK
24 . 8 1 2 _
IPYIIBL. YTIEPOI U KPEMHUN U UX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25



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

Pa3gen 3. Merajlibl 1 UX COCTUHEHU ST

3.1 OO0111e cBoiicTBa METAIIIOB 4 bubmmorexa [TOK
’ m https://m.edsoo0.ru/7f41a636
3.2 Baxxneime MeTajUIbl 1 UX COSTUHEHUS 16 bubnmorexa [TOK
' https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpyskamomas cpeaa
4.1 BeniecTBa 1 maTepuansl B KHU3HU YEIOBEKA 3 Eg{iﬁ;ﬁ::;i?ﬁ}; £412636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorera [JOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uu¢poBbIe
n/ Tema ypoka KourtpoJibHble IIpakTuyeckue
Bcero U3y4eHust odpa3oBaTejibHbIE
n padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Poss xXuMuu B )KU3HU bubmmorexa [TOK
1 04.09.2023 https://m.edsoo.ru/ff0d21
yenoBeka. Tena u BelecTna 0c
bu6moreka [IOK
ITonsTHe 0 MeTOAaX IMO3HAHKUS B XUMHUU 1 07.09.2023 https://m.edsoo.ru/ff0d22
7e
[IpaxTnueckas padorta Ne 1 «[Ipasuia
paboTHI B TaOOPATOPUU U TIPUEMBI bubmorera [IOK
1 1 11.09.2023 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1abopaTOpHBIM d&c
000pyI0BaHUEM T
Yuctele BemtecTBa 1 cMmecu. CriocoObl bubmnorexa [IOK
. ) 1 14.09.2023 https://m.edsoo.ru/ff0d26
paszesneHus: cMecen ca
[IpakTueckas pabora Ne 2 bubnunoreka [JOK
«Pa3nencHue cMmeceili (Ha mpumepe 1 1 19.09.2023 https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bubmuoreka [JOK
ATOMBI U MOJICKYJIBI 1 21.09.2023 https://m.edsoo.ru/ff0d2a
6c
XUMHYECKUE dIIEMEHTBI. 3HAKU 1 96.09.2023 bu6mmoreka [JOK

(CI/IMBOJ'IH) XUMHWUYCCKHX 9JICMCHTOB

https://m.edsoo.ru/ff0d2b



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

e8

bu6mmoreka [{OK

8 [IpocTblie 1 ClI0XKHBIE BEIIECTBA 28.09.2023 https://m.edsoo.ru/ff0d2a
6¢C
bubmmoreka [{OK
9 ATOMHO-MOJICKYJIIPHOE YYCHUE 03.10.2023 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB. bubmmoreka [{OK
10 Xumudeckas popmysia. BaleHTHOCT 05.10.2023 https://m.edsoo.ru/ff0d2e
ATOMOB XUMHNUYCCKUX DJICMCHTOB ae
OrtHocHTeNnbHAs aTOMHas Macca bubmmorexa [IOK
11 ’ 10.10.2023 https://m.edsoo.ru/ff0d32
OTHOCHUTEIbHAS MOJICKY/ISIpHAS Macca 3c
MaccoBas 107151 XUMHUECKOTO 3JIEMEHTa bubmorexa HOK
12 ! 12.10.2023 | https://m.edsoo.ru/ff0d35
B COCIUHCHUU
Oc
Koaunuectso BemecTBa. MoJib bubmmorexa [IOK
13 IH ’ ) 18.10.2023 https://m.edsoo.ru/ff0d52
MonspHas macca 30
dusnuecKknue 1 XUMHUECKHE SIBJICHUS bubmorexa LOK
14 ' 19.10.2023 https://m.edsoo.ru/ff0d37
XUMHYeCKas peaKius £
[Ipu3Haky U yCIOBHS MPOTEKAHUS bubmorexa LIOK
15 P Y . P 24.10.2023 https://m.edsoo.ru/ff0d3a
XHUMHUYCCKUX PEaKIIUH 16
3aK0H COXpaHEHHs MacChl BEIECTB bubmotera [JOK
16 P H ' 26.10.2023 https://m.edsoo.ru/ff0d3b
XUMHUYUECKUE YPaBHEHHUSI a8
17 Brruucienus koandecTBa, MacChl 08.11.2023 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

BCIICCTBA M0 YPAaBHCHUAM XUMHUYCCKHUX
peakuui

https://m.edsoo.ru/ff0d57
08

Krnaccudukarus XuMHYECKUX peakini

bubmmoreka [{OK

18 (coenuHeHMsI, PA3IOKEHHSI, 3aMETICHHS, 09.11.2023 https://m.edsoo.ru/ff0d3f
oOmena) 34
M. B. JlomOHOCOB — yu€HBIii- bubnuorexa [JOK
19 sHIMKIoIeuCcT. O000IICHHEe 1 15.11.2023 https://m.edsoo.ru/ff0d40
CHCTEMAaTH3aIlNs 3HAHUH c4
bubmmoreka [{OK
K o]
20 OHTpoJIbHAs paboTa Nel 1o Teme 16.11.2023 https://m.edsoo.ru/ff0d42
«BerecTBa 1 XUMHYECKUE PEAKITHIDY 90
Bo3ayx — cmech razos. Cocras bu6mmoreka [IOK
21 Bo3yxa. Kucimopon — anemMeHT u 22.11.2023 https://m.edsoo.ru/ff0d44
npocroe BemecTBo. O30H 8e
du3nyecKre 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
22 KHCII0po1a (peaKIMK OKUCIICHHS, 23.11.2023 https://m.edsoo.ru/ff0d46
ropenue). [TonsTue 06 oxcuaax 14
CrocoObl MoTy4eHHUsT KUCIIOPOia B bubnmuoreka [JOK
23 71a00PaTOPHH U TPOMBIIIICHHOCTH. 29.11.2023 https://m.edsoo.ru/ff0d49
[Tpumenenue kuciopoaa 7a
Tennooii 3 HeKT XuMHIECKOM
€aKIIMH, TIOHATHE O TEPMOXUMHUYECKOM bubmorexa HOK
24 PeaKiit, p 30.11.2023 https://m.edsoo.ru/ff0d47
yYpaBHEHUH, 3K30- ¥ SHIAOTCPMHUUCCKUX 90
peakuax o
Tomnuso (HedTh, Yroiab U METaH). bubnunoreka [JOK
25 3arps3HeHue Bo3/yxa, ClocoObl ero 06.12.2023 https://m.edsoo.ru/ff0d4c
MPEI0TBPAILCHHS 4a
26 IIpaktuyeckas padora Ne 3 o Teme 07.12.2023 bubnuoreka [IOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

«Ilonyuenue U coOupaHue KUCIopoaa,
W3yYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4a
e2

Bonxopon — anemeHT u npocroe

bu6mmoreka [{OK

27 13.12.2023 https://m.edsoo.ru/ff0d4d
BemecTBo. Haxoxnenue B mpupoe €
DOu3nvecKrue U XMMHUYECKHUE CBOMCTBA bubmmorera [JOK
28 14.12.2023 https://m.edsoo.ru/ff0d4d
BoJiopoJia. [Ipumenenune Bogopoia I
bubmmoreka [{OK
29 [ToHsITHE O KUCIOTAX U COJIAX 20.12.2023 https://m.edsoo.ru/ff0d50
d2
Croco0pl moTy4eHus BOJAOPO/Ia B bubnmorexa [JOK
30 y4 Aopoa 21.12.2023 https://m.edsoo.ru/ff0d4d
naboparopuu
do
[TpakTrueckas padota Ne 4 o Teme bubnuoreka [IOK
31 «[Tony4yenne u coOupanue BOAOPO/Ia, 27.12.2023 https://m.edsoo.ru/ff0d4f
U3yYEHHE €r0 CBOWCTBY 42
Monspabiii 00bEM ra3oB. 3aKOH Bubmmorexa [JOK
32 P ' 28.12.2023 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brerancienus 00bEMa, KoJIMuecTBa bubnmuoreka [JOK
33 BEII[ECTBA rasa Mo ero U3BECTHOMY 10.01.2024 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIH 00BEMY a0
Breranciienus 00EMOB ra3oB 110 bubmuoreka [JOK
34 YPaBHEHHIO PEaKIH Ha OCHOBE 3aKOHA 11.01.2024 https://m.edsoo.ru/ff0d57
00BEMHBIX OTHOIIIEHHI Ta30B 08
35 dOu3nvecKrue U XUMUYECKHUE CBOMCTBA 17.01.2024 bu6mmoreka [JOK

BOJBI

https://m.edsoo.ru/ff0d58



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

7a

CocraB ocHoBanuii. [loasarue 00

bu6mmoreka [{OK

36 18.01.2024 https://m.edsoo.ru/ff0d59
WHAKATOpaX
e2
Bona kak pactBopurens. HaceleHHbie bubnuorexa [JOK
37 Y HEHACBHIIIICHHBIE paCTBOPHI. MaccoBast 24.01.2024 https://m.edsoo.ru/ff0d5b
JIOJISL BEMIECTBA B PACTBOPE 40
[IpakTnueckas padora Ne 5 no teme
«IIpuroroBneHue pacTBOPOB ¢ brbmmorexa [OK
38 P .. P vp . 25.01.2024 https://m.edsoo.ru/ff0d5e
oTpeIeIEHHON MacCOBOM J10JIeH ba
PacTBOPEHHOTO BEUIECTBA» o
bu6moreka [IOK
K 6ot1a Ne2
39 OHTPOIIHA paboTa %2 TO TEMe 31.01.2024 https://m.edsoo.ru/ff0d63
«Kucnmopoa. Bomopoa. Boma» 42
Oxcugpl: cocTaB, KiaccupuKanus bubmorexa IOK
40 ’ ’ ’ 01.02.2024 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHue u XUMHYECKHE CBOHCTBA bubnuoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 07.02.2024 https://m.edsoo.ru/ff0d66
OKCHJIOB 4e
OcHoBaHHUsI: COCTaB, K1accuuKaius bubmorexa HOK
42 ) ’ ’ 08.02.2024 https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa ca
ITonyyeHune u XUMHAYECKHE CBOMCTBA bubmmorexa [IOK
43 i B 14.02.2024 https://m.edsoo.ru/ff0d67
OCHOBaHUM
ca
Kucnotsl: coctaB, knaccuduxaus Bubmmorexa LIOK
44 ’ ’ T, 15.02.2024 https://m.edsoo.ru/ff0dfee

HOMEHKJIaTypa

2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[Tosmydyenune u XMMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

45 21.02.2024 https://m.edsoo.ru/ffOdfee
KUCJIOT 2
Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK
46 CIIOCOOBI TIOJYYCHHS, XAMUYICCKHEC 22.02.2024 https://m.edsoo.ru/00ad9
CBOICTBA 474
[IpaxTueckas padota Ne 6. Pemenue
IKCMEPUMEHTATBHBIX 33124 TI0 TEME bubmorexa HOK
a7 p a 28.02.2024 https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX b7c
COCJTMHEHUIN» -
I'eHeTHyeckas CBSA3b MEXAY KilaccaMu bubmorera [JOK
48 y _ 29.02.2024 https://m.edsoo.ru/00ad9a
HEOPraHUYECKHUX COCTMHCHHIMA 50
bu6mmoreka [IOK
49 O0o00IIIeHNe U CHCTeMAaTH3alns 3HaHU ! 06.03.2024 https://m.edsoo.ru/00ad9c
b2
KontponbHas padota Ne3 o teme bubnuoreka [IOK
50 "OCHOBHBIC KJIACCHI HEOPTAHUMYECKUX 07.03.2024 https://m.edsoo.ru/00ad9e
coeuHeHui" la
[TepBbie TOTBITKHM KIacCUPUKAITIH bubmuoreka [JOK
51 XHUMHYECKUX 3JIeMeHTOB. [loHsTHE 0 13.03.2024 https://m.edsoo0.ru/00ad9f
rpyImnax CXOJAHbIX 3JICMEHTOB fa
[lepuoanueckuii 3aKoH u bubnunoreka [JOK
52 [leprouyeckas cucTeMa XUMHUYECKUX 14.03.2024 https://m.edsoo.ru/00ada5
anemeHToB /. 1. Menneneepa 2c
bu6mmoreka [JOK
53 [leproapl, rpymsl, TOATPYIIIBL 20.03.2024 https://m.edsoo.ru/00ada5

2c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54 21.03.2024 https://m.edsoo.ru/00ada3
saep. M30Tonbl
42
CrpoeHue 3IeKTPOHHBIX 000J104EK bubnuorexa [JOK
55 aTOMOB 3JIeMeHTOB [leproandeckoit 03.04.2024 https://m.edsoo.ru/00ada6
cuctemsl /1. 1. MenpeneeBa bc
XapaKkTepuCTUKa XUMHUIECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO B bubmorexa HOK
56 . 04.04.2024 https://m.edsoo.ru/00ada8
[Tepnoanueckoii cucreme /1. U. 24
Menpeneena o
3nauenue [leproamueckoro 3akoHa Jijis
a3BUTHS HayKu U npaktuku. 1. bubmorera [JOK
57 P K . P . o 10.04.2024 https://m.edsoo.ru/00ada9
MenneneeB — y4€HbIM, EAAror u 6e
rpaXkJaHuH o
DJIEKTPOOTPUIIATEIIBHOCTh AaTOMOB bubmiorexa HOK
58 11.04.2024 https://m.edsoo.ru/00adaa
XUMHUYECKUX DJIEMEHTOB b3
bu6mmoreka [IOK
59 HMoHnHas XuMU4ecKas CBSI3b 17.04.2024 https://m.edsoo.ru/00adac
34
KoBaneHTHas moysipHas XaMA4YecKas bubmorexa LHOK
60 18.04.2024 https://m.edsoo.ru/00adaa
CBSI3b
b8
KoBanenTHas HENoasgpHas XMMHUYECKas bubmotera [JOK
61 P 24.04.2024 https://m.edsoo.ru/00adaa
CBSI3b
b9
bu6mmoreka [JOK
62 CreneHb OKUCICHUS 25.04.2024 https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHCINTEIFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

63 1 02.05.2024 https://m.edsoo.ru/00adb
peaknuu
076
bubmmoreka [{OK
64 OKUCIUTEN U BOCCTAHOBUTEIHU 1 08.05.2024 https://m.edsoo.ru/00adb
076
bubmmoreka [{OK
K 3 No4
65 OHTPOIIbHAZ paboTa A% IO TeMe 1 15.05.2024 | https://m.edsoo.ru/00adb
«Crtpoenue aroma. XUMHUYECKAst CBS3b)» 486
. bubmmoreka [{OK
P . 006006
66 C3CpBHBIN YPOK. V0O iueHHe 1 1 16.05.2024 https://m.edsoo.ru/00adb
cucreMaTtni3annda 3HaHNU
33c
. bu6moreka [IOK
P . 00600
67 C3CpBHBIN YPOK. V0O iueHHe u 1 22.05.2024 https://m.edso0.ru/00ad9c
cucreMaTtni3annda 3HaHNU b2
. bu6mmoreka [IOK
P . 0600
68 C3CPBHBIN YPOK ° iH cHue 1 1 23.05.2024 https://m.edsoo.ru/ff0d61
CHCTEMATU3ALNS 3HAHUI o6
OBIIEE KOJJMYECTBO YACOB I1O 63

I[TPOTPAMME



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

9 KUIIACC

Ne KoauyecTBo yacoB
DJIeKTPOHHbIE
[ara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bceero H3yYeHUust o0pa3oBaTejibHbIE
/ padoThI padoTsbI
pecypchl
n
[lepnoanueckuil 3aK0H.
Ilepunoanueckas cucrtema bubmorexa HOK
1 P 1 06.09.2023 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. MenneneeBa B
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB bubmorera [JOK
2 1 07.09.2023 https://m.edsoo.ru/00adb6hb
XUMUYECKUX DJIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB B
Knaccudukanus u bubnuoreka [IOK
3 HOMECHKJIaTypa 1 13.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHUYECKHUX BEIIECTB 2
Buabl XuMHU4YECKO CBSI3H U bu6moreka [IOK
4 THITBI KPUCTAJTHYCCKUX 1 14.09.2023 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbras padora Nel
o Teme «IloBTopenue u
5 yriayOiieHne 3HaHu’ 1 1 20.09.2023
OCHOBHBIX Pa3/ieJioB Kypca
8 kmacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukarus bubnmoreka [JOK
6 XUMUYECKUX PEAKIHA 10 21.09.2023 https://m.edsoo.ru/00adbcb
PAa3IAYHBIM ITPAU3HAKAM 0
[TonsaTHe 0 ckopocTr
XUMHYECKOH PEAKIUU Bubmrorexa HOK
7 PCAKIIH. 27.09.2023 https://m.edsoo.ru/00adbe9
IToHsATHHE O TOMOTE€HHBIX U .
T€TEPOT€HHBIX PEAKIIUAX -
TloHATHE O XUMHUYECKOM
paBHOBecuH. DAKTOPBHI,
BJIMAIOIIHE HA CKOPOCTH BubmaoTexa IOK
8 m N p 28.09.2023 https://m.edso0.ru/00adc28
XUMUYECKON PEaKIuu 1 c
TIIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTAHOBUTELHEIE 04.10.2023 https://m.edsoo.ru/00adcad
peakuuu €
Teopus
SJIEKTPOJINTHYECKOMN Bubmaotexa LIOK
10 p 05.10.2023 https://m.edsoo.ru/00adcd6
nuccormanuyu. CUJIbHEIE U g
cia0ble AJIEKTPOIUTHI -
HMounrie ypaBHeHUs bubmiorexa HOK
11 N P 11.10.2023 https://m.edsoo.ru/00add44
peakui g
XUMHYECKHE CBOUCTBA
KHCJIOT U OCHOBAHUH B Bubmzorexa LIOK
12 12.10.2023 https://m.edsoo.ru/00add5d

CBETE IMpeJCTaBICHUN 00
IEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

JUuccolranun

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [IOK
13 | mnpencrasieHuii 00 18.10.2023 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JIACCOLIMAIIAH
Tlousttie o runposmze Bubmaorera LIOK
14 5 P 19.10.2023 https://m.edsoo.ru/00add9d
conei A
bu6moreka [IOK
006006
15 obHierHe 1 . 25.10.2023 https://m.edsoo.ru/00addd1
cucreMaTtni3annda 3HaHNU 5
[TpakTruueckast padota Ne 1.
«PelIcHie bu6moreka [IOK
16 26.10.2023 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATBHBIX .
3a71a4» h
KontponbHas padorta No2
10 TEME
«INEKTPOIUTHYECKAS bubmmorexa LIOK
17 P 08.11.2023 https://m.edsoo.ru/00addec
JIACCOLIMAIIHS. 0
XHUMHYCCKUE PEAKIINH B B
pacTBopax»
OO1as xapakTepHUCTHKa
FaJIOFeHOBp XI/IMpI/I‘{eCKI/Ie Brbmaorexa LJOK
18 . ' 09.11.2023 https://m.edsoo.ru/00addfe
CBOICTBa Ha MpUMeEpe 5
XJopa h
19 XnopoBogopoa. CossiHast 15.11.2023 bu6mmoreka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, ITOJIy4ECHHE,

https://m.edsoo.ru/00adel0
4

MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2
no teme «Ilonyuenne Bubmrorexa HOK
20 ks 16.11.2023 https://m.eds00.ru/00ade34
COJITHOM KHUCJIOTEI, g
W3y4YEHHE €€ CBOMCTBY» -
Brraucinenus no
ABHEHUSAM XUMHUUYECKUX Bubmorexa IJOK
21 yp N 21.11.2023 https://m.edsoo.ru/00ade48
peaKIui, eciii OJTUH U3 g
peareHTOB JaH B H30BITKE -
OO011asa XxapakTEPUCTHUKA BubmaoTexa LIOK
22 P P 22.11.2023 https://m.edsoo.ru/00ade64
anemeHTOB VIA-Tpymimbt .
ANIOTpONHBIE
MOIU(UKAIIUA CEPBI.
Haioi E€HUE ce Iljl ueé Bubmaotexa LIOK
23 A N p 28.11.2023 https://m.edsoo.ru/00ade64
COCIMHCHUH B IPUPOJIE. N
XUMHUYECKHE CBOMCTBA B
cepol
CepoB0oa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 | ¢usnyecKue ¥ XUMUYECKHE 29.11.2023 https://m.edsoo.ru/00ade80
CBOIiCcTBa 2
Oxcunsl cepel. CepHas
Kncn(f[Ta (bimqecine 51 Brbmiorexa LJOK
25 ’ 05.12.2023 https://m.edsoo.ru/00adea2

XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaKIUH,
JIEKAIIME B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda

bu6mmoreka [IOK

26 | TOJy4eHHUs CEPHOM 06.12.2023 https://m.edsoo.ru/00adec8
KUCIOThL. XUMUYECKOE a
3arpsI3HEHUE OKPYKarolen
CpeIbl COSTMHEHUSIMU CEPhI
Brrauncienne MmaccoBoit bu6moreka [IOK
27 | monm BBIXOJA MPOJJTYKTA 12.12.2023 https://m.edsoo.ru/00adec8
peaxIu a
OO01as xapakTeprucTuKa
aneMeHTOB V A-TpyMIIbL. bubnuorexa [JOK
28 | A3ort, pacnipocTpaHCHHE B 13.12.2023 https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMUYECKHE CBOWMCTBA
AMMHmak, ero pusnyeckue bubnuoreka [IOK
29 M XUMHYECKHE CBOICTBA, 19.12.2023 https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IIPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa OK
30 " 20.12.2023 https://m.edsoo.ru/00adf18
aMMuaKa, U3y4eHue ero 0
CBOMCTB» B
A3OTHas KUCIOTa, €& bubnuoreka [JOK
31 | ¢usnyeckue U XUMHUYECKHUE 26.12.2023 https://m.edsoo.ru/00adf30
CBOMCTBa 6
b K
32 | Hcnonb3oBaHHWE HUTPATOB 27.12.2023 nomorexa LO

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCcTBE MUHEPAIbHBIX
ynoOpeHuii. XuMu4ecKoe
3arpsi3HEHUE OKPYXKaroLen
Cpebl COEAMHEHNUAMU
azoTa

|co

®docdop. Oxenn pochopa
(V) 1 dpocdopnas kucnora,

bu6moreka [IOK

33 09.01.2024 https://m.edsoo.ru/00adf68
(du3HYecCKre U XUMUICCKHE a
CBOMCTBA, MOJTYICHHE B
Hcnonws3oBanne docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpeHuid. 3arps3HeHUE 10.01.2024 https://m.edsoo.ru/00adfc2
HPUPOIHON CPEIbI 0
dbocdharamu
Yraepon,
bu6mmoreka [IOK
35 | PAcTPOCTPaneHHC s 16.01.2024 https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XMUMHYECKUE CBOICTBA
Oxcunpl yriaeposaa, ux
buznuecKkue 1 XuMU4ecKue bubnunoreka [JOK
36 | cBoiicTBa. DKOJOTHYECKUE 17.01.2024 https://m.edsoo.ru/00adfeb
MpoOJIeMBbl, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
YromnpHasg KucioTa U eé bubmiorexa LIOK
37 23.01.2024 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o reme "[lonydenue

bu6mmoreka [IOK

38 | yriekucnoro rasa. 24.01.2024 https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHaUANBHBIE TIOHATHUS
00 OpraHMYecKux bubmmorexa TOK
39 30.01.2024 https://m.edsoo.ru/00ae054
BEIIECTBAX KAK O o
COCIMHEHUSX YTepo/ia -
KpemHuit 1 ero bu6mmoreka [IOK
40 31.01.2024 https://m.edso00.ru/00ae080
COEIMHEHUSI .
[TpakTruueckast pabota Ne 5.
Pemenne
DKCIIEPUMEHTAIILHBIX 33124 bubmmorexa LIOK
41 P 5 06.02.2024 | https://m.eds0o.ru/00ae0bf
no teMe «BaykHenmnne ’
HEMETAJJIBI U UX N
COEIUHEHUS
KontponbHas padoTa Ne3
o teMe «BakHennne bubmmorexa LIOK
42 07.02.2024 https://m.edsoo.ru/00ae0el
HEMETAIUIBI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaUI0B. MeTramindeckas 13.02.2024 https://m.edso00.ru/00ae103

CBA3b U MECTAJIJIMYCCKaA

KpucTajllinyecKas peméTKa.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTBa

METaJIOB
XUMHYECKHE CBOMCTBA
METAILIOR bu6mmoreka [IOK
44 ' . 14.02.2024 https://m.edsoo.ru/00ae115
DNEeKTPOXUMHUYECCKUHN PSif 5
HaNPSHKECHUI METAJIOB B
OO6mue crnocoOs
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucnenus mo bu6moreka [IOK
45 | ypaBHEHHSIM XHMHUYECKHX 20.02.2024 https://m.edsoo.ru/00ae115
PEaKIMil, eCIIM OJIMH M3 6
pEareHTOB COJICPIKUT
MIPUMECH
[TonsiTue o koppo3uu bubmorera [JOK
46 PP 21.02.2024 https://m.edso0.ru/00ael27
METaJJIOB g
bu6moreka [IOK
47 | IllenoyHbie METALIBI 27.02.2024 https://m.edsoo.ru/00ael4b
2
OKcHIBI U THIPOKCH/IBI bubmorexa OK
48 a Ap A 28.02.2024 https://m.edsoo.ru/00ael4b
HATPHS M KaJIus 5
[lenovyHO3eMENBHBIC bubnunoreka [JOK
49 | MeTayIbl — KAJIBLHH U 05.03.2024 https://m.edsoo.ru/00ael5e
Maraui 8
50 Baxwuerine coenMHeHUS 06.03.2024 bubmuoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|co

O06o0611eHNE U

51 . 12.03.2024
CUCTeMAaTH3aIlHs 3HAHUHA
JKécTkocTh BOJIBI U bubnmorexa [TOK
52 2O 13.03.2024 | hitps://m.edsoo.ru/00ae188
CHocoObl €€ yCcTpaHEeHUS 6
[IpakTnueckas padora Ne 6 bubnuoreka [JOK
53 1o Teme "JKEcTKOoCTh BOJIBI 19.03.2024 https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6moreka [IOK
54 | AmoMuHMIA 20.03.2024 https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOICTBA bubmorera [IOK
55 P 02.04.2024 https://m.edsoo.ru/00aelc6
OKCHJIa U THUJIPOKCHU]IA 4
bu6moreka [IOK
56 | XKemneso 03.04.2024 https://m.edsoo.ru/00ae1d8
6
OKcHIbl, THAPOKCUIIBI U bubnuoreka [JOK
57 | comm xenesa (1) u xenesza 09.04.2024 https://m.edsoo.ru/00ae35e
( 6
5g | OOcomene i . 10.04.2024
cUCTeMaTu3aIlus 3HaHUH
[Tpaktuyeckas padora Ne 7.
PermeHne bubmuoreka [JOK
59 16.04.2024 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

8



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

MCTAJJIBI U UX
COCAUHECHUA»

Beruucnenus no
YpaBHEHUSAM XUMHUUYECKHUX
peaKkuuid, €Clii OJUH U3
peareHTOB JaH B U30BITKE

bu6moteka [IOK

60 17.04.2024 https://m.eds00.ru/00ael75
WM COACPKUT MMPUMECH. 0
Briuucienusa maccoBon -
JIOJTH BBIXOJIa TIPOIYKTA
peaxIu
gy | Qoodumenmen 5 23.04.2024
CHCTEMATH3aINs 3HAHUI
KontponsHas padota Ned
62 no teMe «BaykHenmnne 94.04.2024
METAJUIBI U UX
COEUHEHUD)
BemectBa u maTepuainsl B bubnuorexa [JOK
63 [MOBCEIHEBHOM XU3HU 30.04.2024 https://m.edso0.ru/00ae3f5
yeJI0BeKa 0
XHUMHYECKOE 3arpsi3HEHHE Bubmaotexa LIOK
64 5 01.05.2024 https://m.edsoo.ru/00ae427
OKpYKArOIIEH Cpe/Ibl 0
Posip XuMuU B peleHuu Brbmaorexa IJOK
65 p 07.05.2024 https://m.edso0.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
P I .
66 €3EepBHBIN YPOK 08.05.2024 bubnmnoreka [JOK

O06006111EHNE U

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTEMAaTH3aIs 3HaHUHN a
PesepBHblIi ypoK. bubnuorexa [JOK

67 | OO6oGmeHue u 1 14.05.2024 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [
PesepBHbIi ypoK. bubnuoreka [JOK

68 | OOoG6meHue u 1 15.05.2024 https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3aIis 3HAaHUH 2

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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