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HOACHUTEJIBHAS 3AIINCKA

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIOUIUMHUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMMOHATHH XWMHH, OCHOB
HEOPraHUYECKOM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OPraHUYECKON XUMHUMU.

OO6miee YMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacos (2

yaca B HEJIel0), B 9 kimacce — 68 JacoB (2 Jaca B HEJICIIO).



COAEPKXAHHUE YYEBHOI'O ITPEIMETA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemectBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemiectBa. Moisib. MonsipHast Mmacca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIi (COeAMHEHMS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHIIISAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3JI€MEHT U MPOCTOe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopurenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUUCTKA MIPUPOIHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcnoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHoctn MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIIOPOJa B BO3YyXe, MOJYyYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMCaHUE WX CBOMCTB, MOJy4Ye€HHE, COOMpaHHE, pACIIO3HABAHUE W H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTtue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3JIeMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS paJuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckass cBsi3b. KoBaneHTHas (MOJIApHAasT M HENOJISIpHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmnnie ceéazu



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX TMEPUONOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakIuii o0 pa3IudHbIM MpU3HaKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peaknuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEXJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMS peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOoYed U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BaxkHenmume XJIOpuApl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOaa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCJIOT W chenudpudecKkne). XUMUUYECKHE pPEaKIuu,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH Ccpeabl COENMHEHUSAMH Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiictea. KpyroopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJiydeHue, (U3NYECKHe U XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3/Ayxa, MOYBBI W BoAoEMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3memMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHe M XUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOpHUAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOUM KUCIIOTHI, MPOBEJCHUE KaUeCTBEHHOW peakinu Ha Ccyab(har-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX peakluil Ha KapOoHAT M
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HamnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. O01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: noJjioxkeHue B [lepuognyeckoil cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. BakuHeimume coequHeHUs] KalblMs (OKCHUI, THUAPOKCHUI, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSIT M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeliefbHas JOMyCTUMAs
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpeIMETHBIX CBS3eH NMPU M3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHSA: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJAMOAKTHBHOCTH, MOJICKYJIA, DJCKTPUYCCKUN 3apsji, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC NCKOIIAeMbIC, TOILJIMBO, BOJIHBIE PECYPCHI.



IIJTAHUPYEMBIE PE3YJIBTATDBI

N3yuyenne xumuu HAlpaBJIEHO Ha JOCTH)KEHHE OOy4YarolmMMHCS
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHUSI Y4EOHOTO
peaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

1) naTpHOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOTO OTHOLIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJeJuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B IKU3ZHU
COBPEMEHHOI'0 O00IIEeCTBA, CMOCOOHOCTH BJIAAETh JIOCTOBEPHON HHOpMAIUEH o
NEePEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMUSIX 00 YCTPONCTBE MUpa U OOIIIECTRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKIUUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUYECKOM W JPYrux  BUJAX
JESITENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITeNbHOCTH IIpH
BBIMIOJTHEHUU YyYEOHBIX, IIO3HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TMpOIEcce JTOW Yy4yeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MUPOBO33PEHUYECKUE MPEICTABICHHUS O BEIIECTBE M XUMHUUYECKOW pEaklHH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIOLIHE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MI03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOATEIBHON paboThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOU
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOyYeHHWIO W TO3HAHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camMOOOpa3OBaHUIO, MPOEKTHOM U  HUCCIEAOBATEIBCKOM
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTU W YPOBHSI OOy4YeHHs B
JTaJIbHEUIIIEM



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370POBBIM 00pa3 KWU3HU, OCO3ZHAHUE TOCIEIACTBUN U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHUKOB, KYPEHUS),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIeHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTUUECKOMY M3YUYEHHUIO Mpodeccrii M Tpyaa Pa3IudHOTO poja,
yBOXCHHEC K TPYAy W PE3yJIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ yUETOM JTUIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIICITHON MPOECCHOHATBHON ESITSIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH @/IalITHPOBATHLCS B MPOPECCHOHAIBHON Cpelie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH IIeIeCO00pa3HOe OTHOIICHHWE K MPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIIeCTBOBAHMS, MMOHMMAaHUE IICHHOCTH 3JI0POBOTO U
Oc3omacHOro o0Opa3a >KM3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBECHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIyYaeMble MPU U3YYCHUH XUMUH, IS
pEIIeHHs 3a/1a4, CBSI3aHHBIX C OKPY>KAIOIIeH MPUPOIHON CpenoH, JJIsl TOBBIIICHHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH UX pEelIeHUs MOCPEICTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanpeIMETHBIX pPE3yJbTATOB BBLACHSAIOT 3HAYMMbBIE IS
dbopMuUpOBaHUS MHUPOBO33pEHHUs OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
Hay4YHOW KapTUHE MHUpa, U YHUBEpCAlIbHbIE YUeOHbIE NeHCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPhIE 0OOecmeunBarOT (GopMuUpoBaHHE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
NEATEBHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA



Ba3oBble Joruveckue aeicTBus:

YMEHHS HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHWHA: PACKPBIBATh CMBICI XUMUYECKHUX TMOHSATHH (BBIACIATH UX XapaKTepPHEIC
MPU3HAKK, YCTAHABJIMBATh B3aWUMOCBS3b C JIPYTUMH TOHSATHUSMH), HCTIOIb30BATh
TIOHATHS JIJIS1 OOBSICHEHUS OTJACIBHBIX (PAKTOB M SBJICHUM, BRIOWPATh OCHOBAHUS U
KPUTEPHUH IS KIACCU(PUKAIMA XMUMHYCCKUX BEIISCTB M XUMHUYECKHX PEaKITUi,
yCTaHABJIMBATh MPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHHS (MHIYKTHBHBIC, JCITYKTUBHBIC, 110 aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3AKITFOUCHMS;

YMCHHE TMPUMEHSATH B TIPOIECCe TO3HAHUS TOHATHS (NIPEAMETHBIE W
METaINpeIMETHBIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbIC B XMMUHU MOJICIBHBIC MPEICTABICHUS —
XAMHYECKUH 3HAK (CHMBOJI JJIEMEHTA), XUMHYECKass (GopMysia W ypaBHEHHUE
XUMHYECKOW PEaKIMu — MPU PEIICHUH Y4eOHO-TTO3HABATEIIbHBIX 3a7a4, ¢ YIETOM
STUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTECPU30BaTh CYIICCTBEHHBIC
NPHU3HAKHA U3YYaeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYCCKUX PEaKITHi,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICICTBCHHBIC CBSI3M U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBnble uccienoBarejabcKkue AeHCTBHA.

YMEHHE HCIIOJIb30BaTh TOCTaBJICHHBIE BONPOCHI B KayecTBE HHCTPYMEHTA
MO3HAHMS, a TAaK)Ke B KAauyeCTBE OCHOBBI JUIsI (POPMHUPOBAHHS THUIOTE3bI IO
MPOBEPKE MPaBUITLHOCTH BBICKA3bIBACMBIX CY)KICHUH;

NproOpETeHHE OMbITa IO IUIAHHPOBAHWIO, OPTaHU3AIMU W TPOBEIACHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOJI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpoBaTh 00OOIICHUS H
BBIBOIBI TI0 PE3y/IbTaTaM MPOBEACHHOTO OIBITA, HCCIEAOBAHUS, COCTABIATH OTYET
0 MpojieaHHoM pabdore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKAHUsS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKHU OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3ampOChl MPHU MOWCKE U OTOOpE
uHOpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX [JIsS BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUTIA, TPHOOPETEHNUE OTBITA B
0o0JacTH  WMCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMUHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBEIOMPATh ONTHUMAIBHYIO (OpMY TIPEACTaBICHUS WH(POpMAITUU U



WUTIOCTPUPOBATh pellaeMble 3a7aud  HECIOXKHBIMU CXEMaMH, JHUarpaMMamu,
IpyruMH popMaMu rpauKyi U UX KOMOMHAIUSMU;

YyMEHUE WCMOJIb30BaTh M aHAJU3UpOBaTh B Mpolecce ydyeOHOH U
HCCIIEIOBATEIBCKON NIESITEILHOCTH MH(DOPMAIIMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIBCKOT0 XO3SIIICTBAa M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIeW MPUPOTHOM
Cpellbl.

KoMMmyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

yMEHHUs 3aJaBaTh BONPOCHl (B XoAe jauaigora U (Wiu) JUCKYCCHH) TIO
CylIecTBY  oOcyxjaaeMod  TeMbl, (QopMyIupoBaTh CBOM  MPEHJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  I[MO3HABATEIILHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MPe3eHTAIUI0
PEe3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpPHOTO OIbITA,
1abopaTopHOM pabOTHI O UCCIIEIOBAaHUIO CBOWCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEILHOM W HCCIENOBATENbCKON  JEATENbHOCTH  TPU  PElICHUH
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHMSI
no3unuii (00CYXaeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbD», KOOPAUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KPUTEPUEB IO OIEHKEe KauecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IeilicTBUS:

YMEHHE CaMOCTOSATEIbHO OIpPEACNsITh ILEJU JeATeIbHOCTH, IIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEIBHBIX 3a/lad, CaMOCTOATEIBHO COCTaBIATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA aJITOPUTM JIEMCTBUM TIPU BBINIOJHEHUM 3aJlaHUA C  YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJJaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeamMeTHBIX pe3yabTATOB IO OCBOCHUIO 00s3aTEIHHOTO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW (enepasibHON pabodeil mporpammoi,
BBIJICTIIIOT: OCBOEHHBIE OOYYalOIIMMUCS Hay4yHble 3HAHUS, YMEHUS W CIOCOOBI
NEeUCTBUM, creruduYeckue Uil MPEeAMETHOW 00gacTu  «XUMHS», BHUIbBI
NESITeIbHOCTA 10  MOJYYEHHUIO HOBOTO  3HAaHWSA, €ro HMHTEPIpETalNH,
MpeoOpa3oBaHUIO U MPUMEHECHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAITUsX.

K konity o0ydenus B 8 kiiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0A30BOM YPOBHE
TOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:



PacCKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKUX MOHSITHH: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHASE U HEOAHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pa3JIOKEHUs, PEaKIUu 3aMEIICHUs, pPeakKiuu
o0OMeHa, HK30- U SHJIOTEPMUUYECKHUE PEaKlMH, TEIUIOBOM 3P(DEKT peakinu,
SApO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, paauyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(MpoI1eHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUIA;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMYyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKWCJEHMsI  JJIEMEHTOB B  OMHApHBIX  COCIUHCHHSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIMHEHUU TI0
dbopmynaM, BHA XUMHYECKOW CBs3M (KOBAJICHTHass W WOHHAas) B
HEOPraHWYECKUX COCTUHECHUSAX;

packpbiBaTh cMmbIci [lepuoguueckoro 3akonHa [J[. M. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX MOJoKeHUs B Ilepuoanueckoit cucreme,
3aKOHOB COXPAHEHHWS MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHAa ABOrajpo;

OMHUCBHIBATh M XapaKTepw3oBaTh TaOIMuHyr0 ¢dopmy Ilepumonmaeckoit
CHUCTEMBbl XHMMYECKMX OJJIEMEHTOB: pa3inyaTh IIOHATUSA «TJIaBHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpymnma)», Mansie u
OOJIbIIIEe TIEPHOJIBI, COOTHOCHUTH OOO3HAUCHHs, KOTOPHIE HMCIOTCSA B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiementoB [l W.
MenpeneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, o0llee YUCIO0 IEKTPOHOB
U paclpeiesICHUe UX IO JIEKTPOHHBIM CJI0SIM);

KJIACCH(PHUIIUPOBATh XMMHUYCCKHE IJIEMEHTBI, HCOPraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEaKIIUU
BEILECTB, M0 TEIJIOBOMY 3 (PeKTy);



XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE NMPUMEPAMU MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM MPOTEKAaHUS XUMHUYECKUX TPEBpPALIECHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOrOo »dJeMeHTa 1o QopMmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

OPUMEHSITh OCHOBHBIEC OINEpaIlMy MBICIUTEIbHON AESTENIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMAaTU3alllio, KiIacCU(UKAIIUIO,
BBISIBJICHUE TPUUYUHHO-CJIEICTBEHHBIX CBSI3€H — JJII M3Y4Y€HUs CBOWCTB
BEUIECTB W XUMHUYECKHX PEaKlUi, €CTEeCTBEHHO-HAYYHBbIE€ METO/IbI
NO3HAHUSI — HAONIOEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

clieloBaTh  MpaBWIaM  [OJIb30BAaHUSL ~ XMMHUYECKOW  MOCYI0M |
nabopaTopHbiM O00OpYJZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHYECKUX OIBITOB M0 TMOJYYEHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeIIECTB (BOJAOpPOJA U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPENEIEHHOW MAaCCOBOM J0JIE pacTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI 10
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO UHAUKATOPOB
(;makmyc, dheHondTaaeuH, METUIOPAHX U IPYTHE).

K xonmy o0ydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTUOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIusi, XUMUYEeCKasl CBs3b, TEIUIOBOM 3(dekT
peaknud, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, SJEKTPOJUTUYECKAS IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiuM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTAHOBJICHHE,
ajioTponusi, aMpOTEPHOCTh, XMMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKAsi), KPUCTAJUIMYECKAsT pelETKa, KOpPpO3Usli METaIOB,



CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHuH, MPEACTbHO JOMyCTUMAs
koHuenTpaus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSATH 3TU MTOHATUS MPU ONMCAHUH BEIIECTB U UX MPEBPALICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALIMYECKOU
PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATH W XapaKTEepU30BaTh
Tabnuunyo dopmy Ilepronnueckoil CUCTEMBl XUMHUYECKUX SJIEMEHTOB:
pasnmuuath TOHATHUS «TJIaBHas moarpymnmna (A-rpymnmna)y MU «mnoOodHas
noarpynna (b-rpynma)», Maible W OONbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOllee 4YHCIO JJIEKTPOHOB U
pacupeneineHue HUX 10 DIJIEKTPOHHBIM CJOSIM), OOBACHATH OOLIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB U UX COCAUHECHUHU B
Ipeaesax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOmME W CrenuUUEecKue XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, IOATBEPKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHS DBJEKTPOJUTHYECKOM JHUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKIUKA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKiuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEACTBOM COCTaBJICHHUS 3JIEKTPOHHOIO OanaHca ATUX pEaKIuid;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMUHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI0 XHMMHUYECKOTO »J3JieMeHTa 1o (opmye
COCIUHEHMsI, MACCOBYIO JIOJNIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coONogaTh  MpaBuja  MOJIb30BAHUS ~ XUMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKUHUSMU TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uonua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBI aMMOHMSI M MOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaX HEOPTAaHUYECKUX BEIECTB;

NPUMEHSTh OCHOBHBIC OIEpAIMH MBICITUTEIFHON JESTEIBHOCTH — aHalln3
U CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEMAaTU3alllI0, BbISBICHUE
NPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI1 M3YyYEHUs CBOICTB BEILECTB U
XUMHUYECKUX PpEeaKlMi, €eCTECTBEHHO-HayyHbl€ METOJbl TIO3HAHUA —
HaOJI0/IeHNe, U3MEPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peanbHbI U
MBICJICHHBIMN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipeamer xumun. Posib XumMum B KU3HH 1 bubnuorexa [JOK
genoBeka. Tena u BemecTsa 04.09.2024 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 05.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIH)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmmorexa [IOK
19.09.2024 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
[IpocThie U cIOKHBIE BELIECTBA 1 bubmmorexa [JOK
26.09.2024 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK
02.10.2024 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmiieckas popuyna. Bazenrrocts 03.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 09.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 23.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIICCTBA 10 YPABHCHHUSAM XUMHYECCKUX bubmorexa IOK
» . P 06.11.2024 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 13.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 14.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 20.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poda (peaiit ’ 21.11.2024 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop p ) 27.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U 28.11.2024 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 05.12.2024 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 11.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 19.12.2024 | https://m.edsoo.ru/ff0d4ddoO
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 25.12.2024 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
N Y 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
ypag peardnti 1 15.01.2025 | https://m.edsoo.ru/ffod5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 16.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 22.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 23.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 29.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoxa. Bogopon. Bona» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 05.02.2025 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 06.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 12.02.2025 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUH 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 19.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnocof(ib]f H)i)J'IyII)GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 26.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 27.02.2025 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBs3b MEXKY KJlacCaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 05.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 06.03.2025 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
. 12.03.2025 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
13.03.2025 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucteMa XUMUYECKUX bubmorexa HOK
19.03.2025 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
20.03.2025 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 02.04.2025 | https://m.edsoo.ru/00ada342
CTpoeHHe AIeKTPOHHBIX 000I0YCK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
03.04.2025 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuommyeckoii cucreme /1. U. 09.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 10.04.2025 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 16.04.2025 | https://m.edsoo.ru/00adaab8
59 WNonnas xumuieckast cBsi3b bubamorera LOK
17.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 23.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b 24.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6mmorexa LIOK
30.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu 07.05.2025 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
14.05.2025 | https://m.edsoo.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenue aroma. XUMHUYECKas
CBSI3b»

15.05.2025

https://m.edsoo.ru/00adb486

66 PesepBHsIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMAaTH3aIUs 3HAHUH 21.05.2025 | https://m.edsoo.ru/00adb33c

67 PesepBubIit ypok. O6001eHNEe 1 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 22.05.2025 | https://m.edsoo.ru/00ad9ch?2

68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 27.05.2025 | https://m.edsoo.ru/ff0d61c6

69 0

OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Tepronnueckuii 3aK0H.
1 [Tepuoanueckas cucTeMa XUMHUYECKUX 1 bubmorexa HOK
P 04.09.2024 | https://m.edsoo.ru/00adb59e
anemenToB /JI. 1. MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 bubnmorexa [JOK
. 05.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKHUX BEIIECTB 11.09.2024 | https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
5 I1 0. i 1 1
«[loBTOpEeHue u yrinyOneHue 3HaHUH 18.09.2024
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMmuaeckux 1 bubnunoreka [JOK
peakuMii o pa3IMYHbIM NpU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 bubmmorexa [JOK
peaxii. 25.09.2024 | https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaKIHUIX
3 [TonaTHE O XUMUYECKOM PaBHOBECHH. 1 bubnunoreka [JOK
@DaxTOopBl, BAUAIOLINE HA CKOPOCTh 26.09.2024 | https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLUU U MTOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHS

OKHUCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peaxiuu 02.10.2024 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON
10 ncconuary. CHIIbHBIE U ClIa0bIE bubnmorexa LOK
g HHATH. 03.10.2024 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubmmorexa [TOK
M peakt 09.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUIT 00 bubmorexa LOK
. pedl 10.10.2024 | https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTAaBIEHUN 00 bubmmorexa LOK
ped . 16.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIHT
14 [Tousarue o ruaponse couen bubnmorexa [IOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHNE B CHCTEMAaTH3aLIH bubmuoreka [JOK
3HAHUH 23.10.2024 | https://m.edsoo.ru/00addd12
[IpakTrueckas paborta Ne 1.
16 «Perienne 3xkcnepuMEHTAIILHBIX Bubmorexa OK
p 24.10.2024 | https://m.edsoo.ru/00addbfa
3a1auy
KonTtponpHas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMAIIUI Bubmiorexa OK
p g HHATHA: 06.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
18 OO11ast XxapaKTepUCTHKA IaJIOT€HOB. bubnuorexa [IOK
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XUMHUYECKUE CBOICTBA Ha IpUMEpE 07.11.2024 | https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XHMHUYECKHE CBOMCTBA, MOJYYECHUE bubmmorexa [TOK
> TOTYHEHAC, 13.11.2024 |  https://m.edso0.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padora Ne 2 o Teme
20 «[TomyyeHne CONTHON KUCIOTBI bubnmorexa LOK
yi . N ’ 14.11.2024 | https://m.edsoo.ru/00ade348
U3y4eHHE € CBOWCTBY
Berarcnenus o ypaBHEHUAM
21 XUMHYECKNX PEAKIINI, €CIIN OQUH U3 bubmmorexa [OK
peaKuut, & 20.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpymmsl 21.11.2024 | https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPBI.

23 Haxoxnenue cepbl U €€ COeTMHEHUH B bu6mmoreka [IOK
pupoJie. XMMUYECKUE CBOMCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
cepol

24 CepoBogopo, cTpoeHue, husndeckre bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcunapl ceprl. CepHas KMCIIOTa,

25 (bHSHjeCKHI;) u XI/n\queCKHe CBOMCTBa bubmmorexa [JOK

’ 04.12.2024 | https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMUYECKUE PEaKIINH, JIeKAIIHNE B
OCHOBE MIPOMBIIIEHHOTO CII0c00a
26 OJI eHI/l:}I CEPHOM KHUCIIOTHI bubmiorexa LOK
e P ' 05.12.2024 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arps3HEHUE
OKpYXalollen cpeibl COeAMHEHUSIMU
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cepsl

Briuucienne MaccoBOM TOJIU BBIXOAa

bubmmoreka [{OK

27
MPOIYKTa PEaKIuu 11.12.2024 | https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepHUCTHUKA AIICMEHTOB

28 VA-rpynisl. A30T, paclipocTpaHeHHE bubnuorexa [JOK
B IIpHUpoJe, (PU3NIecKue u 12.12.2024 | https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMmuak, ero ¢usnyeckue u

29 XUMUYECKHUE CBOWCTBA, TMOTYICHUE U bubamorexa [JOK

> O 18.12.2024 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTiueckas padora Ne 3 o Teme
30 «[TonydyeHre aMmMuaka, U3ydeHUE ero bubnmorexa [JOK
. v > 133 19.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuoreka [IOK
XMUMHYECKUE CBOMCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHSI B KaUeCTBE MUHEPATIbHBIX

32 00peHunii. XUMUYECKOE bubmorexa HOK
yAObP ’ . 26.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIei cpeibl
COEJIMHEHUSIMU a30Ta
®docdhop. Okecun dhochopa u

33 (1)00(%)0 pHa}I KI/I?JI((l))Ta (b(i)I/II;I/I(‘l\Q:KI/Ie u bubmorexa HOK

p N 09.01.2025 | https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyuYeHUE
Hcnonb3oBanue hocdaTtoB B KauecTBe

34 MUHEPAIbHBIX YA0OpEHH. bubnuoreka [IOK

3arps3HEeHUEe TPUPOTHOMN CpeIbl 15.01.2025 | https://m.edsoo.ru/00adfc20

dbocdaramu
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Yraepoa, paclipocTpaHEeHHE B

35 npupoie, GU3HIECKUE U XUMUICCKHEC bubmorexa LHOK
PUPOAE, 16.01.2025 | https:/m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepojaa, ux pusndeckue u
36 XUMHYECKHE CBOWCTBA. bubmmoreka [{OK
DKoyorn4eckre mpoOIeMsl, 22.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorera [JOK
23.01.2025 | https://m.edsoo.ru/00ae006¢c
[IpakTiueckas padorta Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauectBennas peakius Ha kapOOHaT- 29.01.2025 | https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O Bubnmorexa [JOK
P B 30.01.2025 | https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepoia
40 Kpemuuii u ero coequHeHHS bubmorera [JOK
P A 05.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME bubmuoreka [JOK
«BaxxHeiime HeMeTalIbl U UX 06.02.2025 | https://m.edsoo.ru/00ae0bf2
COCTMHCHU
KonTtponpHas padota Ne3 o teme
42 «BaxxHeie HeMeTauIbl U UX bubmotera [JOK
12.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO11ast XapakTepUCTHKAa XMMUYECKUX bubnuorexa [IOK
3JIEMEHTOB — METaJlJIOB. 13.02.2025 | https://m.edsoo.ru/00ae103e
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Merainueckas CBsi3b U
METAJUIMYECKasd KPUCTATUTMYECKASI
pemérka. Gu3nyecKkre CBOMCTBA

METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 DIEKTPOXUMUAYECKHUI DS, bubmorexa [JOK
P . A 19.02.2025 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue cnocoObl NOTy4YeHUS
mertaiuioB. Ciurasel. Berauciienus mo
45 ABHEHUAM XUMHUYECKUX PEAKIIUN bubmorexa LOK
yp PeaKiuH, 20.02.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB bubmorexa LOK
pp 26.02.2025 | https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
Hlenoureie meTab 27.02.2025 | https://m.edsoo.ru/00ael4b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
Kaus 05.03.2025 | https://m.edsoo.ru/00ael4b?2
49 Il{emo4yHO3EMEIBHBIEC METAIIbI — bubmuoreka [JOK
KaJIBLIMI U MarHui 06.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxuenme coequHEHNS KaJIbLIUs bubmnorexa [IOK
a H 12.03.2025 | https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3ALIUS
3HAaHUH 13.03.2025
59 JKEcTKOCTh BOMBI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHUs 19.03.2025 | https://m.eds00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o Teme

53 "XKEcTKoCTh BOJBI U METOBI €€ bubmorexa [TOK
" 20.03.2025 | https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bubnuorexa [JOK
>4 ATiOMIHHHIL 02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
THJIPOKCHA 03.04.2025 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
%6 AKeneso 09.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU KeTe3a bubnuorexa [JOK
(1) u xenesa (111) 10.04.2025 | https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMAaTU3 AL
3HAHUU 16.04.2025
[TpakTuueckast padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«BaxHeunme MeTaJlIbl U UX 17.04.2025 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIUi, eCIi OJHUH U3
50 peareHToB JaH B U30BITKE UITU bubnunoreka [JOK
COAEPKUT IpUMeCH. Beruucnenus 23.04.2025 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJH BBIXOJIa IPOAYKTa
peaxiuu
61 O06o0061IeHre u cucTeMaTu3amus
3HaHUUN 24.04.2025
62 KonTtponrHas padota Ne4 o teme
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«BaxHelIme MeTauIbl ¥ UX 30.04.2025
COCITUHEHUS)
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
MTOBCE/THEBHOM JKM3HH YEIIOBEKA 07.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHne 1 bubnuorexa [JOK
OKpYKArOIEeH Cpe/Ibl 14.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn 1 bubnuorexa [JOK
AKOJIOTUYECKUX TIPOOIeM 15.05.2025 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHE U 1 bubnuoreka [IOK
CUCTeMAaTH3aIlis 3HAHUHA 21.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTeMaTH3aIus 3HaHUH 22.05.2025 | https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O600menne u 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH 27.05.2025 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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