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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o XMMHK Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHUI K pe3yslbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO o011ero obpasoBanus, npeactaBieHHbix B @I'OC 00O, a
Takk€ Ha OCHOBe (emepanabHOM pabouel NporpaMmbl BOCHUTAHUS U C YYETOM
KOHIEMIMKM TPENoJilaBaHusl y4eOHOro mpeameTa «XuUMHUsS» B 00pa30BaTEIbHBIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 1o xumMuu Aa€T MpeEACTaBICHUE O LENsAX, OOIIeld cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHs 00yJarOUIUXCsl CPEACTBAMU YUEOHOIr0 IIpeIMEeTa,
yCTaHaBIMBAaET 00s3aTENIbHOE MPEIMETHOE  COJEpXKaHUe, MpeaycCMaTpUBAcT
pacopenesieHue ero 1o KijaccaM M CTPYKTYpUpOBaHHE IO paszjellaM U TeMaMm
OporpaMMbl MO  XUMHUH, ONPEIEISeT KOJIMYECTBEHHbIE W  KaueCTBEHHBIC
XApaKTEPUCTUKU COAEP/KAHUS, PEKOMEHAYEMYIO IIOCIIEIOBATEIbHOCTh HW3YUYEHUS
XUMHHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKH yueOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4YaroIMXCs, OMPENeiseT BO3MOKHOCTU
npeaMeTa [Jis peanu3aluyd TpeOOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOWU
o0pa3oBaTeNpHON IPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUsl, a TaKKe
TpeOOBaHUI K pe3yJpTaTaM 00y4YEeHMs] XUMHUHM Ha YPOBHE L€JIEH U3yUeHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHON JEATEIBHOCTH OOYyYarolerocs IO
OCBOEHHIO YUYEOHOTO COAEPIKAHMUS.

3HaHWEe XHUMHM CIIY>)KUT OCHOBOM i1 (POPMUPOBAHUS MHUPOBO33PEHUS
00yu4aroIIerocs, €ro NpeACTaBICHUN 0 MaTepUaIbHOM €AHMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMUpyeMble XUMUEH MPEeACTaBIECHUS O B3aUMOIPEBPALICHUSIX SHEPTUU U
00 »HBOJIIOIMM BEUIECTB B MPHUPOJAE, O MYTAX PELICHUS TJIOO0AIbHBIX MpPoOJieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, JHEPIrE€TUYECKOM, MUIIEBOM U
AKOJIOTUYECKOM 0€30MaCHOCTHU, TPOOJIEM 3IpaBOOXPAHECHHUS.

N3ydyeHnne xumuu:

CHOCOOCTBYET peaian3alui BO3MOKHOCTEN /ISl CAMOPa3BUTHUS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKUMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUIEHUS M TBOPYECKHX CIOCOOHOCTEN
oOy4aroluxcs, HAaBBIKOB HMX  CAMOCTOSITENIbHOM  Y4eOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  HCCIENOBATENIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B MPOGECCUOHATIBLHON A TEIbHOCTH;

3HAKOMUT €O CHEeHU(PUKON HAYyYHOTO MBILUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYaroMIMXCS;



CrocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAyYHbIM 3HAHUSIM, K MPUPOJIE, K UYEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTUYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

JlanHble HampaBlieHUs B OOYYEHUHM XUMHUU OOECIEeYUBAIOTCS CHEIU(pUKON
collepKaHUsi ~ y4eOHOro  MpeaMeTa,  KOTOpbIM  SBISIETCS  MENaroru4ecKu
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XWMHH Ha OINpPEACIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEero 0Opa30BaHHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl MEPBOHAYANBHBIX TMOHATHUM XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHM W HEKOTOPBIX  OTACJIbHBIX 3HAYUMBIX  IOHSATHU
OPraHUYECKON XUMUH.

CrpykTypa conepxkaHUsi NpPOrpaMMbl MO XUMHUU CPOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro mnoaxoja k e€ wn3ydeHuro. CoaepikaHHe CKIAJbIBACTCS U3 CHCTEMBI
MOHATUM O XMMHYECKOM BJIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUH O XMMUYECKOM
peakiuu. OO0e O3TU CUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 10 MPHUHIUILY
MOCJIEIOBATEIBHOTO Pa3BUTUSL 3HAHMM HA OCHOBE TEOPETUYECKUX IPE/ICTABICHUMN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEeJICTaBICHUN 00 3JIEKTPOJIUTUYECKOMN TUCCOLUAIIUU BEIIIECTB B paCTBOPaX.

Teopernyueckue 3HAHUS  PACCMATPUBAIOTCI HA OCHOBE  AMIIHUPUYECKU
MOJIYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIENIOBATEIHLHO OT OJHOTO
YPOBHSI K JPYroMy, BBITIOJNHSS (YHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHHUSI W MOJYyUYCHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mOporpaMMbl 1O  XUMHUM  CIOCOOCTBYET  (DOPMUPOBAHHIO
MPEJICTABJICHNS] O XMMUYECKON COCTABIISIIOLIEN HAYyYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbl, [IECHHOCTHOTO OTHOILIEHMS K HAYYHOMY 3HAHHIO U METOJaM
MO3HAHUS B HayKe. M3yueHrne XUMUU MIPOUCXOIUT C IPUBJICYCHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4eOHbIX MpeaMeToB: « OKkpyxaromuii Mup», «buosorus. 5—7 kinacce» u
«Du3uka. 7 Knace».

[Tpu n3ydeHun XUMUU MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMN
HAyKW Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeATEILHOCTH
YyeJioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYyJbTYpbl. 3ajgada y4eOHOro
npeaMera COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUN — BaKHEUIIIHUX
($hakToOB, IOHATHI, 3aKOHOB U TECOPETUUYECKUX TMOJIOKEHUM, TOCTYMHBIX 0000IeHUH
MHPOBO33PEHUYECKOTO XapaKTepa, A3bIka HAyKH, B MPUOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS TPU W3YYCHUU BEHIECTB W XUMHUYECKUX peakIui, B (HOPMHUPOBAHUU U



Pa3BUTHH MMO3HABATEIHHBIX YMEHHN U WX MPUMEHEHUH B Y4eOHO-TTO3HABATEIILHON U
y4eOHO-UCCIIEIOBATENbCKOM  JACSITENBHOCTA, OCBOCHHHM IPAaBWJI  0€30IacHOro
oOpallleHus C BEeIIeCTBAMHU B TIOBCETHEBHOM KU3HHU.

[Ipyn u3yuyeHHH XMMHUHM HAa ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI BaKHOE
3HaYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (dopMHUpOBaHWE WHTEIUICKTyaIbHO pPa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO pEIICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaNpaBJIEHHOCTh 00YYEeHHs Ha CHCTEMaTH4YEeCKOe MPUOOIICHHE 00yYaronInXcs
K CaMOCTOSITEJIbHON MO3HABATEIbHOU ACSATEIbHOCTH, HAYYHBIM METOJAaM IO3HAHMUS,
bOpMHPYIONTUM MOTHBAIIIO B PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yciIoBUM, CHOCOOCTBYIOUIUMX MPUOOPETEHUIO O0YyYarOIIUMHUCS
OIbITa Pa3HOOOPA3HOM JEATETLHOCTH, MO3HAHWS U CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIMM), UMEIONIMX YHHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— (QopmupoBanue o00mie (YHKIMOHAIBHON U  €CTECTBEHHO-HAYyYHOMH
rPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBACHITH U OLICHUBATH SIBIICHUSI OKPYKAIOIIETO
MUpPA, UCTIOB3YS 3HAHUS U ONBIT, MOJYYCHHBIE TPU U3YUYECHUU XUMUH, TPUMEHATh X
IIPU pelieHuu Ipo0IeM B OBCEHEBHOM KU3HU U TPYIOBOM JCSATEIHHOCTH;

— ¢opMHpoBaHUE y 00YUAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUHN [JIs1 BBIPAOOTKH HKOJIOTHYECKU II€JIECO00pa3HOro
MOBEICHUS B OBITY M TPYJOBOU JACSATEIBHOCTH B IESIX COXPAHEHHS CBOETO 370POBBS
Y OKPY’KAIOIIEW TPUPOJIHOMN CPELBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uIIsi U HATPaBIECHHOCTU JaIbHEUIEero 00y4eHusl.

OO6miee 4nCiio YacoB, OTBEAEHHBIX JIJI U3YUYEHUS] XUMUHM Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHusi, cocraBiser 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HaHHUS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHum, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyi meau (11),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxnenuwe kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuueHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECTICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YYEHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHwHe), B3auMocHcTBrEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIIOYECH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHellne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonnas ©  JiIMHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIaM U Mepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe oO0pasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § Kiacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(duKaus, TMepPUOINIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHYECKasl peaKLMs

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBHUU C IIOJIOXKCHHEM 3JIEMEHTOB B Illeproandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEOVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIN  OajaHc
OKUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBneHnue ypaBHEHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEIACTaBICHUNH 00 BIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOXKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsSI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWlme XJIopuabl U UX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckrue). XHWMHUYECKHE pPEaKInHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMyYeHHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoje. AMMUakK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIlIME Kak TMpEJACTaBUTENsl Kiacca KUCIOT M CHelUpUYECKUe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornuele Monupukanuu ¢docdopa, (u3MUECKHe U XUMHUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTENIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlydueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA ra3, He(dTb),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BaXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeiine CTpouTenbHbIE MaTepuaibl: KepamHka,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOJICHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HaOI0JileHWEe TpHu3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHakKa, IPOBEJIECHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, dyiiepeHa, O3HAKOMIICHUE C
IpOLIECCOM  aACOPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxeHus B llepmommyeckor cucrteMe xumudeckux daeMmeHTtoB JI. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocOOBl TIONy4eHUs MeTaioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MenpaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TIo10keHue B [leproindeckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMud METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusl, KaJius U Kaiblugd (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUSI.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEHTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, DIIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATBLHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW JEATEIHbHOCTH TMIPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTAaBIISIOIIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOil, MOOCTYMHBIMU TEXHHUUYECKUMH CpeACTBAMH HUHGOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TMpH  OOpallieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIKII, TUIIOTE3a, (PaKT, cucTeMa, MpOoIecC, SKCIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 0OECIeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VIS KIACCH(UKAIMKA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMpPEeIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUHS B U3YyUAEMbIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIllMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEEIEHHOrO TUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENEIICHHNE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BIOMpaTh Harbosee 3peKTUBHBIE CIIOCOOBI pelieHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTb cMbIca Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OOJNBIIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHWS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 00OO0IIEeHUEe, CUCTeMaTU3aluio, Kilaccudukaluto,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIS1 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIieIoBaTh  NpaBWJaM  TMOJB30BaHUA  XUMHUYECKOM  MOCylAod |
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKINsi, XUMUYIECKast CBs3b, TEIIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEeaKUWH, MPEIebHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINM;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATH W XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpymnma)», maneie u OoONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MaJblX MEPUOJIOB U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUs PEAKLMA UOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS SJICKTPOHHOTO OajaHca dTUX PeaKIuii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kKapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3allii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemectBa 1 xuMudeckue bubnnoreka IIOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubnmnorexka HOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopon. Ilonstue o kucinorax bu6nuoreka [IOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 butbmmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' po https://m.eds00.ru/7f41a636
KPEMHUH, U UX COSTMHEHUS
Wroro no pazueny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHU 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpouabnsie IIpakrnyeckue A P
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IIpeamer xumun. Ponb xumun B
pen 1 02.09.2025 bubmuorexa [JOK
JKW3HU yenoBeka. Tenna u BemecTna. https://m.edsoo.ru/ff0d210c
[TonsTHe o0 MeToAax MO3HAHMUS B
)i 1 03.09.2025 bubnuorexa [JOK
XUMUHU. https://m.edsoo.ru/ff0d227e
XUMHYECKHUE DJIEMEHTHI. 3HAKU
1 09.09.2025 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 10.09.2025 bubnuoreka [IOK
[TpocThie U CIIOXKHBIE BEIECTRA. A https://m.edsoo.ru/ff0d2a6c
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 16.09.2025 bu6mmoreka [IOK
Xumuueckas popmyia. o https://m.edsoo.ru/ff0d2d50
OrtHocuTeNnbHAs aTOMHAs Macca. 1 17.09.2025 bu6mmoreka [JOK
OTHOCHUTENIbHAS MOJIEKYIIIPHAs MACCa. o https://m.edso0.ru/ff0d323c
ITpakTruyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U MPUEMBI 1 1 93.09.2075 bubnmoreka [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM).
IT 6ota Ne 2
pakTudeckas padora Ne : ) 1 1 94.09.2075 bubnuorexa [IOK
«HalmroieHue 3a ropsiiei cBe4oii». https://m.edsoo.ru/ff0d26ca
UucTteie BemecTBa u cMecH. CriocoObl
111 1 30.09.2025 bu6mmoreka [IOK

pas3aeneHus CMeCen.

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

[TpakTruyeckas padora Ne 3

bubmuorexa [JOK
10 «Pa3nmenenue cMecel (Ha mpuMmepe 01.10.2025
a v( PHMEp https://m.edsoo.ru/ff0d2a6c¢c
OYHCTKHU TTOBAPCHHOU COJIH )».

11 MaccoBasi 107151 XMMHAYECKOTO 14.10.2025 bubmuorexa [JOK
3JIEMEHTA B COCIUHEHHUU. https://m.edsoo.ru/ff0d350c
Baine e

12 aJICHTHOCTH aTOMOB XMMHUYECKHX 15.10.2075 bubmuorexa [JOK
3JICMEHTOB. https://m.edsoo.ru/ff0d2eae

13 KonnuectBo BemectBa. Mouib. 21.10.2095 bu6mmorexa [IOK
MomnsipHas macca. https://m.edsoo0.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. 92.10.2095 bubmuorexa [JOK
XuMUYecKasi peakius. https://m.edsoo.ru/ff0d37fa
I1

15 pU3HAKU U y'CJ'IOBI/I}I“HpOTeKaHI/IH 28.10.2075 bu6mmoreka [IOK
XUMHYECKUX PEaAKITUH. https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUS MACChl BEIIIECTB.

16 p il 59.10.2025 bubnuoteka [JOK
XHUMHUYECKUE YPABHEHHUS. https://m.edsoo.ru/ff0d3b88
BrruncieHus KoaudecTBa, MacChl Eub 1OK

nOInoTeKa

17 BeIIeCcTBa MO YPaBHECHUSIM 04.11.2025

B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUH.
Knaccudukanus XumMuaeckux

18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS 05.11.2025 bubmotexa [IOK
beaid A ds ’ o https://m.edso00.ru/ff0d3f34
3aMeIIeHus, OOMeHa).

M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
HOJIMOTEKA
19 sHIMKIoneauct. O000IIeHNE U 11.11.2025
H a Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3allHs 3HAHHIA.

20 Kontponbnas padota Nel o teme 1.11.2025 bubnuorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUUNY. https://m.edsoo.ru/ff0d4290
Bo3 — cMech ra3oB. CocTaB

21 AyX 55 11.2025 bubnmoreka [JOK

Bo3ayxa. Kucinopoa. O30H.

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK
22 26.11.2025
KHCIIOPOJA (PCAKIIHH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcuax.
CriocoOslI MOJTydeHUsT KHCIIOpOoia B
23 naboparopun ZILIH OMLIH_UIGHF;{OCTI/I 02.12.2025 bubmorexa [IOK
patop P ' o https://m.edsoo.ru/ff0d497a
IIpuMeHeHue Kucnopoa.
TennoBoi 3 PeKT XUMUIECKOM
24 peaKuuu, MOHITHE O 03.12.2025 bubnnoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTCPMUYCCKUX PCAKITUSAX.
TomnuBo (HedTh, Yroib U MeTaH).
25 3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0 09.12.2025 bubmorexa LIOK
P Ayxa, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUSI.
[TpakTuueckas padora Ne 4
26 «l?lon €Hue 1 Ic)061/1 aHue KHUCIopoa 10.12.2025 bubmorexa HOK
yi . p poaa, o https://m.edsoo.ru/ffod4ae2
W3Y4YEHHE €r0 CBOMCTBY.
97 Bonopox — anemeHT u npocroe 16.12.2025 bubnuoteka [JOK
BelecTBo. HaxoxaeHue B mpupoze. https://m.edsoo.ru/ff0d4dd0
08 dusnueckre U XUMUYECKHE CBOMCTBA 17.12.2025 bu6mmoreka [JOK
Bonopoaa. [Ipumenenne Bogopona. https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
29 I1 . 23.12.2025
OFFITHE O KHEJOTaX 1 cobx https://m.edso0.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B 94.12.2075 bubnmoreka [JOK
nabopaToOpHH. https://m.edsoo.ru/ff0d4dd0
[IpakTruyeckas padora Ne 5 BuG OK
31 «[Tomyuenue u cobupanue Boopo/a, 30.12.2025 nomorexa I

H3YYECHHUE Er0 CBOMCTBY.

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32 13.01.2026
ABorapo. https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA Bu6 10K
HOIHnoTEKA
33 BEIECTBA ra3a [0 €ro U3BECTHOM 14.01.2026
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIIK 00BEMY.
Brruncnenus o05EMOB ra3os 110 Eub 10K
noOInoTeKa
34 ABHECHHIO PEaKIMM HA OCHOBE 3aKOHA 20.01.2026
P .. peart o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUHN I'a30B.
dusnueckre U XUMHUYECKUE CBOIICTBA
35 21.01.2026  Promorexa HOK
BOJIBI. https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 27 01.2026 bubnuorexa [JOK
WHIUKaTOpax. https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHHbie 1
37 HeHaCHIIIIeHHbBIe pacTBOPEI. MaccoBas 28.01.2026 Bubmzorexa LIOK
= PacTBOPEL. e https://m.eds00.ru/ffod5b40
JIOJISI BEIIECTBA B PaCTBOPE.
[Tpaktuyeckas padora Ne 6
«[IpuroroBiaeHne pacTBOPOB C
38 PHTOTOBJICHIE PACTBOPOB € 03.02.2026  Promaorexa LOK
onpenenEéHHON MacCOBOU J10IeN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY.
Kontpoabnas padora Ne2 mo teme
39 |y |y 04.02.2026 bubnuotexa [JOK
«Kucnopoa. Bonopon. Bogay. https://m.edsoo.ru/ff0d6342
OKcuarl: cocTaB, KilacCupukanus
40 )| , bukarms, 10.02.2026 bubmuoreka [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 11.02.2026 bubmotexa [IOK
’ P o https://m.edsoo.ru/ff0d664e
OKCHJIOB.
42 OcHoBaHus: cOCTaB, Kinaccuduxanms, 17.07.9026 bu6mmoreka [IOK

HOMEHKJIaTypa.

https://m.edsoo.ru/ff0d67ca
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ITonmyuenue 1 XUMHUUECKHE CBOMCTBA

43 YACHHS 18.02.2026 =~ Promiorexa LIOK
OCHOBaHHH. https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kitaccudukaius,

44 (ukary 03.03.2026 Bbu6nuoreka [LIOK
HOMEHKJIAaTypa. https://m.edsoo.ru/ff0dfee2
[Toyuenne n XUMHUYECKHE CBOMCTBA

45 vy 04.03.2026 bubnmoreka [JOK
KHCJIOT. https://m.edsoo.ru/ffOdfee2

46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI 10.03.2026 bubnuorexa [JOK
TOJIyYEHHs1, XAMHYECKUE CBOMCTBA. o https://m.eds00.ru/00ad9474
[IpakTuueckas padora Ne 7 «Pemenue
SKCHEPUMEHTAJILHBIX 3a1a4 10 TEME

47 p ¢ 11.03.2026 bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIIMHEHU.

I'eHeTnueckast CBA3b MEXIY KilacCaMu

48 ny « 17.03.2026 bubmuorexa [JOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O00011eHNEe U cCUCTEMATH3AllNs 3HAHNH. 18.03.2026

m & https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme Bu6 [IOK
nOJInOTEKA

50 "OCHOBHBIE KJIACCEI HEOPTaHUYECKUX 24.03.2026

. P https://m.edsoo.ru/00ad9ela
coequHEHuH".
[TepBbie MOMBITKU KIACCHUPUKAITUU
51 XMMHYECKHX 31eMeHTOB. [loHsaTHE O 25.03.2026 bubmorexa LIOK
' R https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB.
ITepuonnueckuii 3akoH u [lepronnueckas
52 crucTemMa XuMudeckux annemeHToB 1. U 31.03.2026 bubmorexa HOK
T R https://m.edsoo.ru/00ada52¢c
Menneneena.
bubnunoreka IOK
53 [Tepuonpl, TpymIbl, TOATPYIIITH. 01.04.2026 1

https://m.edsoo.ru/00ada52¢
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Crpoenune atoMoB. CocTaB aTOMHBIX SJIEP.

bubmuorexa [JOK

54 14.04.2026
W3zoTomkl. https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB BuG 1OK

HOJINOTEKA
55 sneMeHTOB Ilepuoanueckoit cucreMsl /1. 1. 15.04.2026
pHOA A https://m.edsoo.ru/00adaébc
Menpeneena.
XapakTepuCcTUKa XUMUYECKOTO AJIEMEHTA 110 BuG OK
56 ero noJjioxkeHuto B [lepuoanueckoit cucreme 21.04.2026 nbmaotexa 1
https://m.edsoo.ru/00ada824
. . Menneneesa.
3nauenue [leprnoanyeckoro 3akoHa aJis
a3BUTHUAI Hayku U nmpaktuku. /1. 1.

57 P YiH par A 22.04.2026  Promaorera HOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpakJIaHuH.

DIIEKTPOOTPULIATEIIHLHOCTL AaTOMOB

58 pOOTpHULL 28.04.2026 bu6mmorexa [IOK
XUMHUYECKHUX DJIEMEHTOB. https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 MNonuag xumMmndeckasa cBiI3b. 29.04.2026

https://m.edsoo.ru/00adac34
bu6mmoreka [IOK

60 KoBanenTHast noisapHas XuMHU4ecKas CBI3b. 05.05.2026

p https://m.edsoo.ru/00adaab8
KoBanenTHast HermonsapHasg XuUMHU4ecKast

61 p 06.05.2026 bubnuoteka [JOK
CBS3b. https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK

62 CrerneHb OKUCIIEHUS. 12.05.2026

https://m.edsoo.ru/00adae28
OKHUCINTEIFHO-BOCCTAHOBUTEIHHBIE

63 13.05.2026 bu6mmorexa [IOK
peakuuu. https://m.edso0.ru/00adb076

bubmuorexa [JOK

64 OKHUCIIUTEIIN U BOCCTAHOBUTEIH. 19.05.2026

https://m.edsoo.ru/00adb076
KourponsHaas padora Ned o reme
65 TP p 20.05.2076 bubnmoreka [JOK

«CtpoeHue atoma. XUMHUYECKas CBA3bY.

https://m.edsoo.ru/00adb486
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PesepBHelil ypok. O000IICHHE 1

bubmuorexa [JOK
66 CUCTEMAaTH3aIHsI 3HAHHA. ! 26.0.2026 https://m.edsogru/OOadbSSC
67 PezepBHblit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cHCTEMAaTHU3alMs 3HAHUH. https://m.edsoo.ru/00ad9ch2
68 PesepBHrlil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
CHCTEMAaTHU3allMs 3HAHHIA. https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IlpakTuueckue op
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi

[lepuoauueckuii 3aK0OH.
[lepuoauueckas cucrema

1 puon 1 02.09.2025 bubmuorexa [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00adb59
Memnieneena.
3aKOHOMEPHOCTH B U3MEHEHUH BuG 10K

noImoTeKa
2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 03.09.2025
. https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOJIOB.
Knaccudukanus 1 HOMEHKIaTypa

3 (buxar yp 1 09.09.2025 bubnnoreka [IOK
HEOPraHUYECKUX BELIECTB. https://m.edsoo.ru/00adb7e2
Buasl xumMudeckon CBSI3U U THITBI

4 g : 1 10.09.2025  Promorexa HOK
KPUCTAJUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IloBTOpeHue u yriay0aeHne 3HaHUH

5 P yriy! 1 1 16.09.2075 bubmuorexa [JOK
OCHOBHBIX pa3/iesioB Kypca 8 https://m.edsoo.ru/00adbcb0
KJ1accay.
Knaccudukarusa XxumMruaeckux

5 (Ub 1 1 17.09.2025 bubmuoreka [JOK
peaKLuii 110 pa3Iu4YHbIM IIPU3HAKAM. https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU BuG 10K

nOIroTeKa

7 eakuuu. [IoHsATHE O TOMOTEHHBIX U 1 23.09.2025
peartt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX.
[ToHsiTHE O XUMUYECKOM

8 1 24002025 ~ Promnorexa HOK
paBHOBecuH. DaKkTOPHI, BIUSIONIUE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUYECKOU PEAKLIMU U
II0JIO)KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 30.09.2025
peaKuuH. https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN BuG 1OK
HOJIMOoTEKA
10 nccoruanuu. CuibHbBIE U c1a0ble 01.10.2025
a Al https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI.
bubmuorexa [JOK
11 HouHbIe ypaBHEHUS PEAKIINA. 14.10.2025
M peakit https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBaHUI B CBETE prI[CTaBJ'IeHI/II/I 15.10.205 bu6mmoreka [IOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOLIHAIINH.
XMUMHYECKHE CBOMCTBA COJIEN B BuG 10K
nOINOTEKA
13 CBETE IIPEACTABICHUN 00 21.10.2025
pea o https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIINH.
bu6mmoreka [IOK
14 ITonsiTHE O THAPOINU3E CONEH. 22.10.2025
Ap https://m.edsoo.ru/00add9d4
006006
15 0 I_I;IeHI/Ie Y CHUCTEMaTU3aLHUs 98.10.2075 bubnuotexa [JOK
3HaHUM. https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1. Bu6 10K
HOJIMOTEKA
16 «Perrenue DKCIepuMEHTAIILHBIX 29.10.2025
p https://m.edsoo.ru/00addbfa
3amayy.
KonTponbnas padorta Ne2 o teme Bu6 OK
17 «ONEKTPOIUTHYECKAS] TUCCOLIAALINSL. 04.11.2025 nosmoreka I

XUMHYECKUE PEaKLIUU B PACTBOPAX».

https://m.edsoo.ru/00addecQ
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OO01mast XapakTepuCTHKA TAJIOTCHOB.

bubnunorexa LIOK
18 XHUMHUYECKHE CBOICTBA HA IPUMEPE 05.11.2025
pHuMEp https://m.edsoo.ru/00addfe2
xJiopa.
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKHS CBOMCTBA, ITOJIY4EHUE 11.11.2025 Bubmzorexa OK
> THOAYR ’ o https://m.edso0.ru/00ade104
MPUMEHEHUE.
[TpakTiueckast pabota Ne 2 o Teme Bu6 110K
HOIMOTEKA
20 «ITonyueHnue COJITHON KHUCIIOTHI, 12.11.2025
v .. . https://m.edsoo.ru/00ade348
U3YyYCHHE e€ CBOWCTBY.
Beruunciienus mo ypaBHEHUsIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 25.11.2025 Bubmorexa IIOK
p ’ o https://m.eds00.ru/00ade488
peareHTOB JiaH B U30BITKE.
0
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB 26.11.2025 bubmmoreka [JOK
VIA-rpynmsl. https://m.edsoo.ru/00ade64a
Astorponabie MOIU(HUKALIUN CEPBL.
23 Hax0>1<p €HHE Cephl H(i)eé coe I/IHGII)-II/Iﬁ B 02.12.2025 Bubmrorexa LIOK
a p 51 o https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoIopoa, CTpoeHHE, (HPU3HIECKUE U
24 POBOOPOL, P , § 03.12.2025 bubnuoreka [IOK
XUMHYECKHE CBOMCTBA. https://m.edso0.ru/00ade802
Oxcunasl ceprl. CepHas KHCIIOTA,
25 (1)1/1314%01(1/12 u xm\fnqecxne CBOICTBa 09.12.2025 bubmorexa I[JOK
’ o https://m.edso0.ru/00adea28
MPUMEHEHUE.
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE TIPOMBIIIIEHHOTO CI0c00a
. bubnuoteka [JOK
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. 10.12.2025

XHUMHUYECKOE 3arpsA3HCHHUC oxpyxaromeﬁ
Cpcabl COCAMHCHUSAMMU CCPHI.

https://m.edsoo.ru/00adec8a
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BrlunciieHrne MaccoBOil JOJIU BBIXOa

bubnunoreka LIOK

27 16.12.2025
MPOAYKTa PEaKIUH. https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHToB VA-

. A30T, pacpocTpaHeHue

08 TPYIIIBI T, paCpOCTpPAHCHUE B 17.12.2025 bubnuoreka [JOK
npupoje, Gu3nIeckue 1 XUMHYECKHE https://m.edsoo.ru/00adeea6
CBONCTBA.

29 AMMHaK, ero (GU3NIECKUe U XUMUYCCKHE 23.12.2075 bubnnorexa [JOK
CBOMCTBA, IOJyYEHUE M IIPUMEHEHHUE. o https://m.eds00.ru/00adf004
[IpakTrueckas padora Ne 3 o Teme

30 «[lony4yenune aMMuaka, U3y4eHue ero 24.12.2025 bubmorexa [IOK

e > YA o https://m.edso0.ru/00adf180
CBOMCTBY.
A3oTHag KHucaoTa, e€ pusmueckue u

31 . ¢ 30.12.2025 bubnuorexa [IOK
XUMHUYECKHUE CBOKCTBA. https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 § P 13.01.2026 bubnuoreka [{OK
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE https://m.edsoo.ru/00adf518
OKpY’KaroIlel Cpeibl COEAMHEHUSIMU a30Ta.
dochop. Oxeun dhocdopa (V) u pochopnas

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE 14.01.2026 bubmotexa [JOK

L S https://m.edso0.ru/00adf68a
CBOWCTBA, TIOJTydEHUE.
Hcnons3oBanue ¢pocdaToB B KaueCcTBE
34 MHUHEPAIBHBIX YI0OpeHU. 3arpsi3HeHne 20.01.2026 Bubmiorexa LIOK
PATILHLIX YAOOP - 4P o https://m.edso0.ru/00adfc20
IPUPOJHOM cpenbl pocdaramu.

35 Yruepoa, pacupocTpaHeHUe B IPUPOJIE, 21.01.20%6 bubmuoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA. o https://m.edsoo.ru/00adfd9c
Oxcupsl yriaeponaa, ux GU3nIecKue u

N bu6muorexa [JOK

36 XUMHAYECKHE CBOHCTBA. DKOJIOTHYECKHUE 27.01.2026 a

HpO6J’IeMI)I, CBA3aHHBIC C YIJTICKUCIIBIM I'a30M

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



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

bubnunoreka LIOK

37 VrosapHas KUCIIOTa U €€ COJIH. 28.01.2026
https://m.edso0.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme Bu6 10K
HOJINOTEKA
38 "[TonyyeHue yIriIeKucIoro rasa. 03.02.2026
i T " https://m.edso0.ru/00ae027e
KadectBennas peakiys Ha kapOOHAT-HOH".
[TepBoHayabHbBIE TOHATHUS 00 BuG 10K
HOJINOTEKA
39 OPraHNYECKUX BEIIECTBAX KaK O 04.02.2026
p = https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX Yriepoa.
bubnunoreka LIOK
40 KpemHuuii u ero coe quHEHMS. 10.02.2026
P a https://m.edso0.ru/00ae080a
[IpaxTnueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAJIBHBIX 3324 110 TEME
a1 P ! i 11.02.2026 bubnunoreka LIOK
«Baxuelnme HeMeTayUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU.
KonTponbnas padorta Ne3 no teme
42 «Baxngelie HeMeTaIbl U UX 17.02.2026 Bubmiorexa LIOK
R https://m.edso0.ru/00ae0e18
COEIMHEHUAY.
OO61mas xapakTepruCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB. MeTajuindecKas
43 18.02.2026 bubnuoreka [IOK
CBSI3b M METAJUTMYECKAs] KpUCTAITAYECKas https://m.edsoo.ru/00ae103e
peméTka. PuU3nUecKre CBOMCTBA METAIIIOB.
XMMHUYECKHE CBOUCTBA METAJIOB. En6 11OK
HOJIUOTEKA
44 DIEKTPOXUMAYECKUN DA HAOPSHKECHUH 03.03.2026
p pA p https://m.edsoo.ru/00ae1156
METAaJIJIOB.
OOu1re crnocoObl MOTYyYSHHUS METALIOB.
CotaBel. BerunciieHus mo ypaBHEHHUSIM b K
45 yp 04.03.2026 nommoreka 1{O

XUMHUUYECKHUX PEaKLHH, ECIIN OJIUH U3
pEareHTOB COAECPKUT IPUMECH.

https://m.edsoo.ru/00ae1156
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bubnunoreka LIOK

46 I1 . 10.03.2026
OIUITHE © KOPPOSHHI METailIoB https://m.eds00.ru/00ae1278
bu6nmoreka [IOK
47 . 11.03.2026
[enotnie MeTaIb! https://m.edsoo.ru/00ae14b2
bu6nmoreka [IOK
48 @) . 17.03.2026
KOHLRL M THAPORCHIR HATPHGL KAt https://m.edsoo.ru/00ael14b2
49 H_[enoriHo3eMenLHLIe METaJUTbl — KaJIbIIUN 1 18.03.2026 bubnuoreka [IOK
MarHui. https://m.edsoo.ru/00ae15e8
bubnuoreka [{OK
50 B 5 . 24.03.2026
DIHCHIIHE COCAMHEHIL Katbiit https://m.edsoo.ru/00ae15e8
bubnuoreka [IOK
51 0600 7. 25.03.2026
ODHICHHE I CHETCMATHSAMITT SHATHH https://m.eds00.ru/00ae1750
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ 31.03.2026 bubnuoreka [{OK
YCTpaHEHUS. https://m.eds00.ru/00ae1886
[IpakTnueckast padora Ne 6 o Teme Bu6 110K
HOJIMOTEeKA
53 "Keé ¢ 01.04.2026
GCTKOCTB"BOHH I METORRL ee https://m.eds00.ru/00aelae8
ycTpaHeHus'".
bubmmoteka IIOK
54 A . 14.04.2026
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 15.04.2026 bu6muoreka [JOK
THJIPOKCHJIA. https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 X . 21.04.2026
eeso https://m.edso0.ru/00ae1d86
57 Oxcupl, TUIPOKCUIBI U conn kene3a (1) u 52.04.2026 bubnmnoreka [JOK
xenesa (11). https://m.edsoo.ru/00ae35e6
58 O06o001IeH e U crucTeMaTU3allrs 3HaHUH. 28.04.20%6 bubnmnoreka [JOK
https://m.edso0.ru/00ae1750
59 [TpakTuyeckas padora Ne 7. Pemenue 29.04.2026 = bubnuoreka [IOK
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3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME https://m.edsoo.ru/00ae3de8
«Baxknele MeTamibl U UX COSAUHEHUSD.
Brruucnenust no ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH M3 PearcHTOB JIaH B
60 fl36BITKe WIH COJIC )KI/ITFI)I UMeCH 1 05.05.2026 bubmorexa [IOK
Aep . p ' R https://m.eds00.ru/00ae1750
Brruucnenust MaccoBoil 101U BbIXOa
MIPOJYKTA PEaKIUU.
bubmnoreka IIOK
61 0600 7. 1 06.05.2026
ODILCHHEC H CHCTOMATHIAII SHAHIH https://m.edsoo.ru/00ae1750
K o4
62 OHTpOJ?)Has{ pabota Ne4 o teme 1 1 12.05.2026 bu6nuoreka [IOK
«Bakuelinine MeTawIbl U UX COSTUHEHUIY. https://m.edsoo.ru/00ae1750
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOU 1 13.05.9026 bubnmnoreka [HOK
YKW3HU YeJI0BEKa. https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH 1 19.05.2026 bubnuotexa [JOK
Cpebl. https://m.edso0.ru/00ae4270
65 Ponb xumuM B perieHnn 3K0JI0rHUeCKuX 1 90.05.2026 bu6muoreka [JOK
pooJIeM. https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. 0606111eHI/Ie u 1 26.05.2076 bubnmnoreka [JOK
cucTeMaTu3anus 3HaHUM. https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O6006111eH1E 1 1 bu6muoreka [JOK
cucTeMaTHu3als 3HaHuH. https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600611eH1E 1 1 bubmuorexa [JOK
cHCTEMaTH3aINsI 3HAaHUH. https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME

Ocnnoa M.

[NlognnucaHo undpoBon NOANUCHIO:

OcmnoBa M. C.

* [laTta: 2025.12.08 15:05:21 +03'00"
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