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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1O XHMMHM COCTaBJieHa  HA OCHOBE MPOrpaMMbl OOIIETO
oOpa3oBaHMsl yIJIyOJIEHHOTO YpOBHA C YYETOM TpeOOBaHUM K pe3ysibTaTaM
OCBOGHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanus, npeacraBieHHbx B DI'OC OO0, ¢ yuetom (enepanbHoil paboueit
IPOrpaMMbl BOCITUTaHMSL.

[TporpaMMa 3JIE€KTHUBHOTO Kypca JOTOJIHAET M yriyonseT Haubosee
CIIOKHBIE BONpOCHl & Kiacca. B mporpamme ynensieTcss BHUMaHUE YUYEHHUIO O
CTPOCHHHM aToMa W XUMHYECKOW CBSI3M, TEOpPUHM 00 DIIEKTPOIUTUUECKON
JIUCCOLIMAIIMH BEIIECTB B PACTBOPAX; PEIICHHUIO 33]]a4 Ha PacyeT KOHIIEHTPALIUA.

B ocHOBy TeopeTrnyeckux 3HAHUI IOJOKEHBl SMIMPUYECKH IOJyYEHHBIE
¢dakThl. TeopeTuueckue 3HaHUs pa3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO YPOBHSI
K JpyroMy u 00ecne4yuBaloT OO0y4YarlUMCs BO3MOXHOCTb OOBACHATH U
MPOTHO3UPOBATh CBOMCTBA, CTPOEHHUE M OOJACTH MPAKTHUECKOTO MPHUMEHEHUs
M3y4aeMbIX BEIIECTB.

B nmporpamme kKypca XUMHHM peau3yeTcsl pa3BUBAOLIAs U IpPaKTHYECKas
HaIpaBJIEHHOCTh OOyuyeHUsi XUMHUH, nuddepeHnuanuss oOydeHHs], BKIIOYAOLIAs
npoUIBHYI0 TOATOTOBKY OOYYAIOIIMXCS U TOCIEAYIOIIEe CaMOOMNpEIeICHUE B
BBIOOpE HaNpaBJIeHHs O0y4eHHs B MPO(UIBHBIX KJIacCaX.

OJNEeKTUBHBIM Kypc CIIOCOOCTBYET pealn3alluM 3aiad MNpoQecCHOHaIbHON
OpUEHTALlMM W HAMNpaBlI€H HAa MPEIOCTABICHUE BO3MOXKHOCTH KAXKIOMY
oOyuyarolemMycs MpOosSBUTh CBOM MHTEUIEKTYyalIbHbIE M TBOPUYECKHE CHOCOOHOCTH
OpU U3YYCHUH Y4YeOHOro TpeaMeTa, HEoOXOAMMbIe I MPOAOIKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM €SI TEIbHOCTH.

N3ydyeHne XMMHUU HAaIIPaBJIEHO HA JOCTUKEHHUE CIEAYIOIINX LEJIeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

dbopMUpoOBaHHE  CHUCTEMBl XHMHUYECKMX 3HAHUH KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa, KaK OCHOBBI Ul MIOHUMaHUS XMMHUYECKOM
CTOPOHBI SIBJIEHUN OKPY>KaIOIIEro MUpa, OCBOCHUE SI3bIKA HAYKHU;

NpUOOIIEHUE OOYy4YaroIUMXCcsi K CaMOCTOSITEJIbHOM TI03HABATEIbHOU W
UCCIICIOBATENILCKOM  ACSITENbHOCTH, K  HAyYHBIM  METOJaM  TIO3HaHUS,
(dbopMUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUECHUIO XUMUH;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATILHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH W OLEHUBATh SIBJICHUS
OKPY’KaoIllero MHpa, WCIMOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOJiieM B TIOBCEIHEBHON >KM3HU U
TPYAOBOU JIESITENBHOCTH;



pa3BuTHE Yy OOy4arolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHUBAalUSg K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEHIIIET0 00yUeHHS;

OCO3HAHME LIEHHOCTH XMMUYECKHX 3HAHUU B JKU3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI DKOJIOTHYECKOW KyJIbTYpHl, HENpUSATHE ACUCTBUI, MPUHOCAIIMX Bpen
OKPYKaIOUIEN CPENI€ U 3I0POBBIO JIIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJIFOYEBBIX KOMIIETCHIINH ), HEOOXOIUMBIX ISl PA3IMYHBIX BUOB ACSTEIBHOCTH.

Ha u3yueHue 3JIE€KTHBHOTO Kypca y4eOHOTro OTBOAMTCS MO 68 yacoB 2
qaca B HEJEIIO.



COILEPKXAHUE OBYUYEHUSA
8 KUIACC

IlepBoHaYa/IbHbIC XUMHYECKHE TOHATHS

XuMHsI — BakHasg 0O0JacTh €CTECTBO3HAHUS U MPAKTUYECKOW JesTEIbHOCTU
yenoBeka. [Ipenmer xumun. Ponb xumun B sxu3Hu yenoBeka. Kparkue cBegenust o0
WCTOPUM BO3HUKHOBCHHMS W PA3BUTHSI XUMUU. XHMHUA B CUCTEME HayK. lema u
BeniecTBa. OU3nueckrue U XMMUYECKUE CBOKMCTBA BEIIECTB. ATpEratHble COCTOSIHUA
BemlecTB. [IOHATHE O TEOPETUYECKUX M SMIMPUYECKUX METOJAaX MO3HAHUS B
€CTECTBEHHbIX Haykax. lIpeacTaBieHuss 0 HaAydYHOM IO3HAHWU HAa 3MIIMPUYECKOM
YpOBHE: HAONIOJCHWE, M3MEpPEHHEe, SKCICPUMEHT, MOJICIUPOBAHHE, BBIUMCIICHUE.
[IpeacTaBnenuss 0 HAyYHOM IMO3HAHWH HA TEOPETHUYECKOM YPOBHE: Hay4YHBIC (DAKTHI,
npo0bJieMa, TUIoTe3a, TEOpHsl, 3aKOH.

A3pIk XuMuH. VICTOYHUKH XUMHYECKOH HH(pOpMaIu.

[TonsitTue o Merogax pabOTHl ¢ XUMHUYECKMMHU BemiecTBamu. OOopynoBaHue
IIKOJILHOM XUMHU4YecKoM Jabopatopun. IIpaBunma Oe3omacHoro oOpamieHus ¢
BEILIECTBAMH U JJAOOPATOPHBIM 000PYJOBAHUEM.

Huctele BemiectBa U cMmecu. [IpuponaHele cmecu: BO3AYX, IPUPOIHBINM Tras,
He(Th, IPUPOJHBIE BOJIbI, TOPHBIE MOPOJIbI U MUHEpasbl. [IoHATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsx. CrocoOwl pasneneHus: cmeceid. O4nCTKa BEHIECTB.

BemectBa u  xuMuueckue peakuuu. ATOMBI W MOJIEKYJIbl. XHMUYECKHE
3neMeHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB. [IpoCThie M CHOXKHBIE BEIIECTBA.
Meramsl 1 HeMeTauibl. BeniectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSI.

Xumnueckas GopMyia. BaleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OnpeaeneHre BaJCHTHOCTH JJIEMEHTOB IO
dbopmynamM OMHAPHBIX COEAMHEHHI M cocTaBieHHe (GOpMys OMHAPHBIX COECIMHEHUN
M0 BAJIEHTHOCTH »3JeMEHTOB. OTHOcUTENnbHass aToMHass Macca. OTHOCUTENbHaA
MOJIEKYJIsIpHass Macca. MaccoBast J0Ji1 XHMHYECKOTO BJEMEHTA B COCIUHECHHM.
Haxosxnenue mpocretineii (hopMyJsbl BEIIeCTBa MO0 MacCOBBIM JIOJISIM DJIEMEHTOB.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anmMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCJa CTPYKTYpPHBIX €IMHMI] BemiecTBa. Pacdyetsl 1o ¢dopMmynam
XMMHUYECKUX COeAMHEeHUuM. MonsipHas Macca cMmecu BewecTtB. MonbHas 10Jid
XUMUYECKOTO DJJIeMEHTa B coeauHeHud. HaxokneHue mpocTeitmeir GopMyIbl
BEIIECTBA 110 MOJIBHBIM JI0JISIM 3JIEMEHTOB.

OU3NYECKUE U XUMHUYECKUE SIBIICHUSA. XHMMHUYECKas peakius U €€ IMPU3HAKHU.
VYciioBus IPOTEKaHUSI XMUMUYECKUX pPEaKIMi. 3aKOH COXPaHEHUSI MAacChl BELIECTB.
AtoMmHO-MoOneKyJisipHast Teopus. KuszHb u aestenbHocTh M.B. JloMoHocoBa.



XHUMHUYECKUE ypaBHEHMS. THIBI XMMHUYECKHX PEAKLM (COCOUHEHUs, Pa3l0oKEeHHUS,
3aMeleHus, oOMeHa). PacueTsl o XUMUYECKUM YPaBHEHHSIM.

OKCIIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB U  SIBJICHH. 3HAKOMCTBO C
XUMUYECKON TMOCy/nod, ¢ mpaBwiaMd padoOThl B JaboOpaToOpud H IpUEMaMU
oOpareHus ¢ J1adopaTOpHBIM 00OpymoBaHueM. M3ydeHne u onucanue (pU3NIECKUX
CBOMCTB 00pa3lloB HEOPTraHMYECKHUX BEIIECTB — METAUIOB U HEMETAaJIOB.
HabGmonenue ¢usnueckux (MIaBieHHE BOCKA, TasHUE JibJla, PAaCTUpPAHHUE caxapa B
CTYNKE, KHUIIEHHWE W KOHJACHCAIMS BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
IPOKAJMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBHUE COJbI WIM MeEJa C COJISTHOM
KHUCJIOTOW) siBiieHni. O3HAaKOMJIEHHE ¢ 00pasamMu BEMIECTB KOJUYECTBOM | MOJIb.
HabGmionenne W onucaHwe TNPU3HAKOB TMPOTEKAHUS XUMUYECKUX PEaKIHi
(pa3noxeHue caxapa, B3aUMOJICHCTBHUE CEPHOM KHCIOTHI C XJIOpPHUIOM Oapus,
noJiydeHue u pasnoxkenue rujapokcuna meau (1) mpu HarpeBanuu, B3auMo1eicTBHE
xene3a ¢ pactBopoM conm meau (). M3ydenne cnocoOoB pazzaenenust cmeceit (c
MOMOILIbI0 MarHuTa, (GUJIbTPOBAHUE, BhIMAPUBAHUE, TUCTUILIALMS, XpoMaTorpadus),
MIPOBEICHHE OYUCTKHA TIOBAapeHHON conu. HaOmoneHwe HW ONHWCAaHHE ONBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUS MAcCCHI.

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

IIpencraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocrtaB Bo3ayxa. 3akOH
ABoranpo. Monsapubii  00béM  razoB. OTHOCUTENIbHAs IUIOTHOCTh  Ta30B.
OnpeneneHrue OTHOCUTENIBHONW MOJICKYJIIPHOW MacChl Tra3000pa3HOro BEIIECTBA IO
U3BECTHOM OTHOCUTENIbHON TIIOTHOCTU. OOBEMHBIE OTHOLIEHHMS] Ta30B IIpU
XUMHYECKUX PEAKIHUAIX.

Kucmopon — »snemeHtr m mpocrtoe BemectBO. HaxoxaeHue kuciopoma B
npupoje, Gu3nUecKue U XMMHUYECKUE CBOMCTBA (pEaklUMHU TOPEHHUS] U OKUCICHHS).
IIpouecchl okucneHnuss B kuBoil mnpupoae. Okcupawl. IIpuMeHeHue Kuciaopopa.
Crioco0bl mosTyueHusi Kuciaopoja B jJaboparopuu U npombliiuieHHocTH. [loHsTue o
karanm3arope. KpyroBopor kucnopona B npupoae. O30H — amioTpoIHas
MoauduKanus kuciaopoaa. O30HOBBIN CIIOH, €ro 3HaYeHUE JJIsl )KMBBIX OpPraHU3MOB.
Pazpyuienune 030HOBOTO €I1011.

TeroBo#t 2GheKT XUMUIECKON peakini, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U 3HA0TEpMUYecKue peakuuu. Tornmso. Vcrnons3oBaHne yris U1 METaHA B Ka4eCTBE
TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsitue o mapHukoBoM 3 dexTe.

Bonopoa — anemeHT u npoctoe BemecTBo. Haxoxaenue Boopoaa B IpUpOJeE,
¢du3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, crloco0bl noiyuenus. [lonstue
0 KUCJIOTax " coisix. Mcnonap30BaHne BOJOpOAa B KAYECTBE TOILIMBA.

Bopa. ®usnueckne cpoiictBa BoAbpl. Boma kak pactBopurensb. PacTBOpEI.
Hacehiiennble ¥ HEHACHIIEHHBIE pacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTopbl, BIUAIOIIME HA PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.



Croco0Obl BBIpaKEHHsI KOHIIEHTpAI[MM PAcTBOPOB: MAaccOBas JOJS PaCTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHIEHTpauusi. Pojib pacTBOpOB B NPUPOJE M B KU3HU
YEeJI0BEKA.

Xumudeckre cBoicTBa BojAbL. IloHstne 00 ocHoBaHusx. Ilonstue 00
nHauKaTopax. KpyroBopoT Bojbl B Ipupojie. 3arpsa3HeHnue NpupoaHbix Boa. OxpaHa
Y OYHMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHud. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  coJjieoOpa3ytomue  (OCHOBHBIC,  KHCJIOTHBIE, aM{OTEepHBIE) W
HecosieoOpasymomme. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpHBHAIbHBIC
Ha3BaHUS OKCUJOB. PUBMYECKHE M XapaKTEPHbIE XMMHUYECKHUE CBOMCTBA OKCHJIOB
(B3auMoJEiCTBHE C BOJOM, C KUCIOTAMU U OCHOBAHMSIMHU, C JIPYTUMHU OKCHIAMHU).
[Tomy4yeHne OKCHIOB.

[ToHaTHE O THAPOKCHAAX — OCHOBAHUSAX M KHUCIOPOACOJEPKALIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucnor. MexayHapoHas HOMEHKIATypa U TPUBUAIbHBIC
Ha3BaHUS KUCTOT. DU3NYECKUE U XUMUUYECKUE CBOMCTBA KUCIIOT (B3aUMOJICHCTBUE C
MeTaJlJIaMHi, C OKCHJIAMH METayIOB, OCHOBAHUSIMH W COJIsSIMH). Psig akTUBHOCTH
MetaimioB H.H. BekeroBa. [lonyuenune kucior. Kuciaorsl B mpupoae, mpuMeHEHHE
BOKHEHIINX KUCIIOT.

OcHoBanusa. Knaccuukanuss OCHOBAaHMIA: IIEIOYM UM HEPACTBOPHUMBIE
ocHOBaHUs. MexayHapoaHass HOMEHKJIaTypa OcHOBaHMM. TpuBHanIbHBIE Ha3BaHUSA
ocHoBanui. Illenoun, Mx cBOMCTBa (B3aUMOJCHCTBHE C KHUCIOTHBIMH OKCHIAMHU,
KHCIIOTAMU M COJIIMH) U CIOCOOBI mosiydeHusi. HepacTBopumble OCHOBaHHUS, UX
CBOMCTBa (B3aMMOJICCTBHUE C KHUCIIOTaMH) U CIOCOOBI TOydeHUs. AMGBOTEPHOCTD.
[lonsiTue 00 am@oTepHBIX TUAPOKCHAAX (HA TpUMEPE TUIPOKCUAOB ILIMHKA U
ATIOMUHUS): XUMUUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTaMHU U IIEJI0YaMK) U
MOJTyYEHHE.

Comm  (cpemHue, KuUCHble, OCHOBHBIC, JIBOWHBIE). MexmyHapoaHas
HOMEHKJIaTypa cosiell. TpuBuanbHble Ha3BaHUs cosiell. PU3NUECKUE U XapaKTEPHbIC
XMMHYECKHE CBOMCTBA Ha ITpuMepe cpeanux coien. [lomydenue couneil.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAMHEHUM.

DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBJIICHUIA:

KOJIMYECTBEHHOE OTPEJIETICHUE COAEPKaHUsI KUCIOpOAa B BO3AYXE;

noJiyueHue, cooupaHue, paclio3HaBaHWE U U3yUYCHUE CBOMCTB KHUCIOPO/JIa;

HaOJIIOJICHUE  B3aUMOJICUCTBUS  BEIIECTB C  KHUCIOPOJOM U  yCJIOBHUH
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS;

03HAaKOMJIEHHE C 00pa3liaMi OKCHUJIOB U OTMCAHUE UX CBOMCTB;

nmoyiydeHue, coOupaHue, pacrmo3HaBaHME M W3Y4YEHHUE CBOWCTB BOAOPOJIA
(ropenue);

B3auMozieiicTBHe Bogopoaa ¢ okcuaoM meau (11);



UCCIIEIOBAaHNE  OCOOCHHOCTEH  pacTBOPEHHUS  BEIIECTB C  Pa3IMYHOM
PacTBOPUMOCTHIO;

IPUTOTOBIICHHE PACTBOPOB C OIMPENEIEHHON MacCOBOW JOJIEM pacTBOPEHHOTO
BEILIECTBA;

MPUTOTOBIICHUE PACTBOPOB C OINPEICICHHOM MOJISIPHOM KOHIEHTpALUEH
PaCTBOPEHHOIO BELIECTBA;

B3aMMO/ICHCTBUE BOJIbI C METAJUIAMU (HATPUEM U KAJIBITUEM);

ONPENICIICHUE PACTBOPOB KUCJIOT M MIEJIOYEN C TOMOIIBIO HHINKATOPOB;

UCCIIeI0BaHNE 00pa3Il0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB;

u3ydyeHue B3aumonencTBus okcuaa meau (ll) ¢ pacTBopomM cepHOW KHUCIOTHI,
KHMCJIOT C METAJUIAMH, PEAKLMN HEUTpAIN3aLUu;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJHOTO METajula APYTUM
U3 pacTBoOpa COJH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMM KUCIIOT U IIEJIOYEH;

pelIeHre  DKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPraHWYECKUX COECTUHEHHI.

Ilepnoauyeckuit 3axkoH u Ilepumoamyeckass cucreMa XHMHYECKHX
jaemeHToB /I. 1. MenaeneeBa

Crpoenne aTtomMoB. XuUMHYECKast CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuu.

[lepBrie TOMBITKK KJIAaCCU(PUKALIMU XUMHUUECKUX »dJeMeHTOB. I[loHsTHe O
rpynmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IWICNIOYHBIX W IIEJIOYHO3EMENbHBIX
MeTajulax, TaJoreHaX, HMHEPTHBIX (OJaropofHbIX) Ta3ax. OIJEMEHTHI, KOTOPHIC
00pa3zyroT aM(poTepHbIe OKCUIBI U TUAPOKCHUJIBI.

[lepnogmueckuit 3axkoH. OTkpeiTue Ilepnognyeckoro 3akona. Ilepuonnueckas
cucreMa xuMmMuueckux osneMeHToB J[. WM. Menneneesa. KoporkonepuongHas wu
JuMHHOTIepuoaHast (opmbl  Tabnuibl  «llepuoguyeckas cucteMa XUMHYECKUX
sanemenToB J. 1. MenneneeBay». [lepuoast u rpymsl (A- u b-rpymnrsr).

Crpoenne aromoB. CocTtaB aTOMHBIX sAnep. M3orombl. PaamoakTMBHOCTE.
DOneKTpOHbI. DNEKTPOHHASI OpOUTaATb. DHEPrEeTUUECKUE YPOBHU U MOTYPOBHH aTOMA:
S-, p-, d-opOutanmu. DieKTpOHHBIE KOHOUTYpalMd MU SJICKTPOHHO-TpadHuecKue
dbopmynbsl aToMOB. PU3HYECKUN CMBICH MOPSIKOBOTO HOMEpa, HOMepa Iepuoja u
rpymnnbl  dsemeHTa. CTpoeHue JJIEKTPOHHBIX 000JI0YeK aToOMOB TepBbix 20
XAMUYECKUX diiemMeHTOB Ilepumommueckonn cucrembl JI. WM. MeHngeneena:
pacnpenesnieHue d3JEKTPOHOB MO0 JIHEPreTUYECKUM YPOBHSIM, TMOAYPOBHSM H
opoutansim. dusnveckuii cmpica [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO IpyliiaM U nepuogam. MzmeHnenue
KHCJIOTHO-OCHOBHBIX CBOWMCTB COEIMHEHHA XMMHYECKHX 3JIEMEHTOB B MEpHUOJaX U



rpynmnax. XapakTepUCTUKa XMMHUYECKOrO0 3JIEMEHTAa II0 €ro IOJOKEHUIO B
Ilepnomnueckon cucreme /1. 1. Menaeneesa.

3nauenue Ilepuommueckoro 3akoHa u Ilepuoandeckoll CHUCTEMbI XHUMHYECKHUX
BJIEMEHTOB UISI pa3BUTHUS Hayku U Tpaktuku. [[. M. MeHneneeB — y4yeHbIM U
IPpaKIaHUH.

DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. XUMUYECKasl CBsI3b. Buabl
XUMHYECKOUN CBA3U: KOBAJEHTHAs MOJIAPHAs CBA3b, KOBAJIECHTHAS HEMOJISIPHAs CBSA3b,
MOHHAs CBsI3b. MexaHu3Mbl O00pa30oBaHUS KOBAJICHTHOW M HOHHOM CBSI3U.
DONEeKTPOHHBIE U CTPYKTYpHBIE POPMYIIbI BelecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amop¢Hbie BelecTBa. TUIBI KPUCTAUIMYECKUX PELIETOK:
VMOHHAs1, aTOMHAsi, MOJIEKYJISIPHAS U UX XAPAKTEPUCTUKH.

Crenenb okucienus. OnpeneseHue CTENeHeH OKUCICHUSI aTOMOB B OMHAPHBIX
coeMHEHMIX. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel oknucineHus
U BOcCTaHOBIEHUsA. OKUCIUTENIM M BOCCTaHOBUTENN. COCTAaBIEHHE YpPaBHEHMM
IIPOCTBIX OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUA M PACCTaHOBKA B HUX
KO3((PUIIMEHTOB METOIOM JIEKTPOHHOTO OajaHca.

OKCIEPUMEHTAIIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE C 00pa3liaMy METAJJIOB U HEMETAIJIOB;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TMpU IIOMOLIM PHUCYHKOB, MOJEIIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIT;

IPOBEJICHHE  ONBITOB,  WUIKOCTPUPYIOLIIMX  NIPUMEPBI  OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakUuil (rOpeHue, peakliuy pas3ioKeHHs, COTUHEHUS).

TUIAHUPYEMBIE PE3VJIbTATHI OCBOEHUS ITPOIPAMMEI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIETO OBPA3OBAHUS (YTJIYBJIEHHBIN
VPOBEHD)

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE  pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl  OCHOBHOTO  OOILEro
o0pa3oBaHMs JIOCTUTAIOTCS B XoJi¢ OOy4YeHHs XMMHHM B €IMHCTBE Y4YEOHOW U
BOCIUTATEILHONW NI€ATEIbHOCTH 00pa30BaTeNIbHOM OpraHu3alii B COOTBETCTBUU C
TPaJAULIMOHHBIMUA POCCUUCKHMH COLMOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMHU, MPHUHATHIMU B OOIIECTBE MpaBWIaMM M HOpPMaMH MOBEACHUS U
CIOCOOCTBYIOT ~MpoOLEecCaM  CaMOIO3HAHMWS, CaMOpa3BUTHS U COLMAIM3alUU
00yJarommxcs.

JIM4HOCTHBIE ~ pE3YJIbTaThI OTpa)karoT ~ TOTOBHOCTH oOyuaromuxcs
PYKOBOJICTBOBATbCSl ~ CUCTEMOM  MO3UTHUBHBIX  ILIEHHOCTHBIX  OpPUEHTaUUMd U
pacUIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:



1) naTpHOTHYECKOr0 BOCIIMTAHMS

MPOSIBJIEHUE LEHHOCTHOIO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACIIEIUIO, TOHUMAHHUE 3HAYCHHUS] XUMUYECKOW HAYKU U
TEXHOJIOTMM B U3HU COBPEMEHHOrO O0IlEeCTBa, B Pa3BUTHH SKOHOMUKH Poccuu u
CBOET0 PErHOHa;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MIPEACTABICHHE O COLUMAJIBHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHU B KOJUIEKTUBE, TNPOSBICHUE KOMMYHUKATUBHOW KyJIbTYpbl B
Pa3HO00pa3HON COBMECTHOM ESITENbHOCTH;

CTPEMJICHHE K B3aMMOIIOHMMAHHUIO M B3aMMOIOMONIM B Ipolecce y4eOHOU U
BHEYUYCOHOU JCATEIHHOCTH;

TOTOBHOCTh OIIEHMBAaTh CBOE€ IIOBEJACHUE W TMOCTYNKH CBOMX TOBapUUIIEH C
MIO3WLIMA HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHMUS IOCIEACTBUMN
IIOCTYTIKOB;

3) popMupOBaAHUS HEHHOCTH HAYYHOI'O IIO3HAHUA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEUIECTBE M XUMHUYECKON peakluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM M HEOOXOIUMBIE AJIs
MMOHMMAHUS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HaHUE LEHHOCTH HAYyYHOI'O MO3HAHMS ISl Pa3BUTHS KAXKJIOTO YEJIOBEKa U
MIPOU3BOAMTENBHBIX CHUJ OOIECTBA B LEJIOM, POJIM M MECTa HayKu «XHUMHS» B
CUCTEME Hay4HbIX IMPEACTABICHUA O 3aKOHOMEPHOCTAX Pa3BUTHUS MPHUPOIbI,
B3aUMOCBSI351X YEJIOBEKA C IPUPOAHON U TEXHOJIOTUYECKON CPEIOi;

NO3HaBaTeJIbHAs MOTHBAlMsl W HUHTEpeC K OOyYeHHI0, TOTOBHOCTb H
CIOCOOHOCTh K CaMOpPa3BUTUIO U CaMOOOpa30BaHUIO, K HCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HaNpaBi€HUs M YPOBHS JaJIbHEWUILEro
o0yueHus;

4) BOCIUTAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE LEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 310POBBIO,
YCTAaHOBKAa Ha 3JI0pPOBBIM 00pa3 XKU3HHM, OCO3HAHHME MOCIEACTBUNA U HENPUSITHE
BPEIHBIX  MNpUBbIYEK  (YyNOTpPEOJICHUS ~ aJKOroJyis, HApKOTHKOB,  KypeHHs),
HEOOXOJMMOCTH  COONIOJICHUS TMpaBWI  OE30MaCHOCTH MPH  OOpAICHHH C
XUMUYECKUMHU BEIIECTBAMH B YYECOHBIX U )KM3HEHHBIX CUTYAITUsIX;

5) Tpy10BOIr0 BOCIIMTAHMS:

(dbopMHpOBaHKE IIEHHOCTHOTO OTHOIIEHHUS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YENIOBEKAa M K MCCIEOBATEIbCKOM NIEATEbHOCTH Kak
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOILIECTBE;

pa3BUTHE HHTEpeca K MpOQeccHsiM, CBSI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npodeccusiM HaydyHOU cdepbl, OCO3HAHME BO3MOKHOCTH CaMOpealu3aldd B ITOU

chepe;



6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

OCO3HaHWE HEOOXOIMMOCTH OTHOIIEHUS K MPUPOJIE KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

IOBBIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYpBl: IPHOOPETEHUE  OIIbITA
IJTAHUPOBAHMS TIOCTYNIKOB U OLIEHKU UX BO3MOKHBIX ITOCIEACTBUN IS OKPYKAIOIIEH
CpeIbl; OCO3HAHUE TIIOOATBHOTO XapakTepa AKOJIOTMYECKUX MpoOJieM W MyTed HxX
pEIIeHNsT; CIIOCOOHOCTh MPUMEHSAThH 3HAHUS, MTOJIydaeMble TPU U3YUCHUH XUMUH, AJIs
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAOLIEH CPeloi; aKTUBHOE HENIPUATHUE EUCTBUM,
OPUHOCAILMX BPEJ OKPYXKalOLIEH Cpelie; OCO3HAHWE CBOEW pOJIM KaK IPakJaHWHA U
MOTPEOUTENS B YCIOBUAX B3aUMOCBSI3H IPUPOTHOM, TEXHOJIOTMYECKON M COLMAIbHOM
cped; TOTOBHOCTh K YYacTHIO B IPAKTUYECKOW JEATEIIBHOCTH HKOJOTHYECKON
HaIIPaBJICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHble pe3ysbTaThl O0YYaIOIIUXCS, OCBOMBIIMX MPOTpaMMy IO
XUMHUHU OCHOBHOT'O 00IIEr0 00pa30BaHus, BKIIOYAIOT:

YCBOCHHE MEXIUCIUIIMHAPHBIX (MEXKIPEIMETHBIX) MOHSITUH, OTPa’KaAIOIINX
MaTepuaIbHOE €IMHCTBO MUpA U TMPOIIeCcC MO3HAHUS (BEIIECTBO, CBOMCTBO, SHEPIHS,
SBJICHHE, HAYYHBIM (aKT, 3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TEOPUs, HAOIIOACHHE,
M3MEpPEHUE, NCCIIEI0BAHNE, SKCIIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIBHBIMU YYCOHBIMU JEUCTBUSIMHU (TIO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU, PETYJISITUBHBIMU ), B&KHBIMU JJ1s1 TTOBBIIIEHUS 3D (PEKTUBHOCTH
OCBOCHHMSI COJIEp>KaHUs y4eOHOTO TpeaMeTa, (GOPMUPOBAHMS KOMIETEHITNH, a TaKxkKe
MIPOEKTHO-UCCIEIOBATEIbCKON IEATEIbHOCTH 00yUYaIOIINXCS B KypCce XUMUH;

CIIOCOOHOCTh WX HCIIOJIL30BaTh B y4eOHOMW, MO3HABATEIBHOM W COIMAIbLHOU
MPAKTHUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

YMEHHUS HCIIOJIb30BAaTh IPUEMBI JIOTUYECKOTO MBIIUIEHHS TP OCBOCHHHU
3HAHWI: pacKpbIBaTh CMBICI XMUMHYECKUX MOHATUN (BBIIEIATh MX CYIIECTBEHHbBIC
MPU3HAKH, YCTAHABIIMBATh B3aWMOCBSI3b C APYIMMH TOHSTHSIMH); aHAJIM3UPOBATD,
CpaBHUBaTh, 00001IaTh, BBIOMpPATh OCHOBaHUA Ui  Kilaccupukauub u
CUCTEMATU3ALMY XUMUYECKHUX BEIIECTB U XUMHUYECKMX PEaKLM; yCTaHABIMBATh
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU U3YUEHHUS; CTPOUTH JIOTUUYECKHE
paccyxJieHus (MHIYKTUBHBIC, I€IyKTUBHbBIC, 10 aHAJIOTHH); MIpeAsiaraTh KpUTEpUU U
BBISIBJIATh OOIIME 3aKOHOMEPHOCTH W MPOTHBOPEYMS B HM3Yy4aeMbIX IMpoOleccax U



SIBJICHUSIX;, TPOBOJIUTH BBIBOJABI M 3aKIIOUYEHUS;, YMEHHUS TPHUMEHSTh B MPOIECCE
MO3HAHUS MOHATHUS (IPEIMETHBIC U METANPEIMETHBIEC), CAMBOJIUYECKHUE (3HAKOBHIE)
MOJIENIU, UCTIOJIb3YEMbIE B XMMUH, NMPe0oOpPa30BbHIBATh MOJICIIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJ OJJIeMEHTa), XUMH4Yeckas ¢opMyla U YypaBHEHHUE
XUMUYECKON PEAKIIUU — MPHU PEIICHUH YYEOHBIX 33/1ad; C YYETOM STHUX MOJEIbHBIX
Mpe/ICTaBICHU XapaKTepU30BaTh N3y4aeMble XUMUYECKUE BEIIECTBA U XUMHUECKUE
pEeaKIHH.

Bba3oBble uccienoBarebckue AeiicTBUsS (MeTOAbI HAYYHOI0 MO3HAHUS BelleCTB
U SIBJICHHH):

YMEHHUS TPUMEHSTh METOJbl HAy4YHOTO IIO3HAHHWS BEIIECTB W SBICHUW Ha
AMIUPUYECKOM U TEOPETUUYECKOM YPOBHSX B yUe€OHOW MO3HABATEIHLHONW M IPOEKTHO-
UCCJIeI0BATENIHCKON A TEIBHOCTH;

YMEHHUSl HCIOJIb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEIIbHO CTAaBUTh BOIMPOCHI; AaHAIU3UPOBATH (DaKThl, BHISBISTH U
dbopmynupoBarh mTpoOJeMy, ONpEAeNsITh Ueldb W 337adyd, COOTBETCTBYIOIIHE
PELIEHUIO MPOOJIEMBI; MpeiaraTb OMUCATENbHYIO WIH OOBSICHUTEIbHYIO THUIIOTE3Y U
OCYIIECTBJISITh €€ TMPOBEPKY; YMEHUS TMPOBOAUTH HU3MEPEHHUS HEOOXOIUMBIX
MapaMeTpoB, BBIYUCICHHS, MOJEIUPOBAHUE, HAOMIOACHUS U  IKCIEPUMEHTHI
(peanpHble M MBICICHHBIE), CAMOCTOSITEIBHO MPOTHO3UPOBATH  PE3YJbTATHI,
dbopmynupoBaTh 000OILIEHUS W BBIBOABI IO pe3yJbTaTaM IPOBEJAECHHOIO OIBITA,
MCCJIEI0BAHMS, COCTABIATh OTUET O MPOAEIIaHHON padoTe;

Pabora c nadopmanmueii:

YMEHUSI OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHMKAX HHPOpManuu (HaydHO-
MOMyJISipHAsk TUTEPATYPa XUMHUUECKOTO COJIEP KaHUsl, CIIPABOYHBIE TOCOOUS, pECYPChHI
WutepHera); aHanm3upoBaTh HMHPOPMAIMI0O M  KPUTHYECKH OICHUBATh €€
JIOCTOBEPHOCTh M HENPOTMBOPEUYUBOCTh, OTOMpPATb U  HUHTEPIPETHUPOBATH
uH(OpMaIMIo, 3HAUYMMYIO JUIsl pelieHusT ydeOHOM 3ajJaud; yMEHUS MPUMEHATH
pa3IUYHbIE METOBI ¥ (POPMYITHPOBATH 3AIIPOCHI TIPHU TIOUCKE U 0TOOpEe MHBOPMAITIH,
HEOOXOAMMOW Il BBIMIOJIHEHUSI YYEOHBIX 3a/lay; HCIOJIb30BaTh HMH(YOPMALMOHHO
KOMMYHUKAQTHUBHBIC ~ TEXHOJOTMM W  PAa3UYHBIC  TOWCKOBBIC  CHCTEMBI;
CaMOCTOSTENIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY TpeACTaBlICHUs HHPOpPMAIUH
(cxembl, TpaduKH, aUArpaMMbl, TaOIWIbI, PUCYHKH U JApyrue (Gopmbl); ymMeHUs
WCTIONIb30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpEACTBa pabOThI C XUMHUYECKOU
uHpopmanuen; NPUMEHSITh MEXNpeaMeTHble ((U3UYecCKue W MaTeMaTHYeCKHE)
3HAKK M CHUMBOJIBI, (POpMyJibl, aOOpeBUATypbl, HOMEHKJIATypy, HCIOIb30BaTh U
peoOpa30BhIBATH 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:



1) ymenus obOmeHus (MMCbMEHHON U YCTHON KOMMYHUKAIIAHN):

MPEJCTaBIATh MOJyUYEHHBIE PEe3yJbTaThl IMO3HABATEIBHOW JIEATEIHHOCTH B
YCTHBIX W MUCbMEHHBIX TEKCTAX; MyOJMYHO BBICTYIATh C MpE3eHTAIMEH Pe3yIbTaTOB
BBITIOJIHEHUS XMMHUYECKOTO SKCIEPUMEHTa (MCCIeI0BaTeIbCKON J1abOpaTOpHON WU
MPaKTUYECKOM pabOThl, Y4EOHOro MPOEKTa); B XOJ€ AHAIOra W (Wiu) OUCKYCCUU
3aJaBaTh BOMPOCHI MO OOCYKJAaeMOM TeMe U BBICKA3bIBaTh WU, (OPMYIHPOBATH
CBOM MPEJIOKEHNUS OTHOCUTENIBHO BBINIOJHEHUS MPEIJIOKEHHON 3a1a4u.

2) yMeHHs1 y4eOHOTo COTpyAHUYECTBA (TPYIIOBasi KOMMYHHUKAIIHS ):

y4acTBOBaTh B TIPYIIOBBIX (opmax pabOThl: IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM paboThl, ONPEEISITh CBOIO POJIb, PACTIPEACIIATh 3a/Ia4l MKy WICHAMU
IPYNIbl; BBHIMOJHATH CBOIO YacTh pPaOOTHI, KOOPIWHUPOBATH CBOM JCHCTBHUS C
JNEUCTBUAMH APYTUX YJICHOB KOMAH/IbI, ONMPEIEIATh KPUTEPUU IO OLEHKE KauecTBa
BBITIOJTHEHHOM paboThl; peniaTb BO3HUKAIOLIUE MPOOJIEMbl HA OCHOBE ydyeTa OOIIMX
MHTEPECOB U COIJIACOBAaHUS MO3ULIMH, Y4acTBOBaTh B OOCYXJIEHUU, OOMEHE
MHEHUSIMH, «MO3TOBOM IITypMe» U IpyTuX (HopMax B3auMOICHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBnazeHue YyHUBEPCAIBHBIMM Y4YEOHBIMHU  PETryJISTUBHBIMU  JIEWCTBUSMU
BKJIFOYAET Pa3BUTHE CaMOOpPraHU3alll{, CAMOKOHTPOJIS,, CaMOKOPPEKIMH, B TOM
qHUCIIe:

YMEHMS peIlaTh y4eOHbIE M HCCIIENOBATEIbCKHE 3aJauyd: CaMOCTOSITENIBHO
BBIOMPATh CIOCOO penieHusl ydyeOHOW 3afadyd (CpaBHUBATH HECKOJIBKO BapHAHTOB
peuieHusi, BbIOMpaTh HauOosiee MOIXOJAIMIMA C YYETOM CaMOCTOSITEIBHO
BbIJICJICHHBIX KPUTEPHUEB), IUIAHUPOBATHh CBOIO pabOTy MpHU pEHIeHUH y4yeOHON WiIu
HCCIIEIOBATENbCKOM 3a/1aui; Ha OCHOBE IOJIyYEHHBIX Pe3YyJbTaTOB (POPMYJINPOBATH
0000IlIEHHsI M BBIBOJbI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTUE IPOLIECCOB;
aHAJIU3UPOBAaTh pE3YyJbTaThl: COOTHOCUTH CBOM JIGUCTBUS C IJITAHUPYEMBIMU
pe3ynbTaTamMu, OCYLIECTBISATh CAMOKOHTPOJb AEATEIbHOCTH; KOPPEKTUPOBATH CBOIO
JEeSATENBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 10 XUMHH OCHOBHOTO OOIIETO
oOpa3oBaHusI Ha YriayOJICHHOM YPOBHE HMMEIOT 00Ilee CoAepKaTelbHOE SIpPO C
MPEAMETHBIMUA PE3yJIbTaTaMH 0a30BOT0 YPOBHsI, COTJIACOBAHBI MEXIY COO0OM, YTO
MO3BOJISIET PEAN30BbIBATh YIIIYOJICHHOE H3YyYCHHE KaK B paMKax OTICIbHBIX
KJIacCOB, TaK W B paMKax pealn3alliid WHANBUAYAJIbHBIX 00pa30BaTEIIbHBIX
TPaCKTOPHI, B TOM YHCJIC HCIOJIb3YsS CETEBOE B3aMMOJACHCTBHE opraHu3aruu. Ilo



3aBEPIICHUN PEANTH3aIlMN MTPOTrPaMMBbl YTIIYOJIEHHOTO YPOBHS O0y4YarOImUecss CMOTYT
JeTAIbHEE OCBOUTH MaTEPHUAl, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATHN U METOJIOB,
pemarh 3a7a4n 00Jiee BHICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHbIe pE3yNbTAaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAy4YHBIX
3HAHWM, YMEHHH ¥ CIIOCOOOB JACHCTBUH, crieruUUecKuX I MPEeIMETHONW 00JIacTh
«XUMUSD»; OCHOBBl HAYYHOTO MBIIUICHUS; BHUIbBl JIESITEIBHOCTH IO MOJYYECHHIO
HOBOT'O 3HAaHUS, €r0 UHTEPIPETALIMU, PEOOPA30BAHUIO U TPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U pealbHBIX JKU3HEHHBIX YCJIOBHUSX; OOECHEUYMBAIOT BO3MOKHOCTD
YCHEIIHOT0 00YYEeHUs Ha CIIeIYIONIEM YPOBHE 00pa30BaHMUsl.

K xonity o0yuyenus ¢ 8 knacce y oOydaronierocst 0yryT copMUpOBaHbI CIEAYIOIIHE
peIMETHBIE PE3YJbTAThl U3YUYECHHs] XUMUU Ha YTIyOJECHHBIM YPOBHE:

pPacKpbIBaTh CMBICH OCHOBHBIX XUMHWYECKMX IIOHATHM: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, METAJLI, HEMETAJLI, aJUIOTPOIHUs, IIPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJAHOPOJHAsT M HEOJHOPOAHAs), BaJCHTHOCTb, OTHOCUTEJIbHAsS
aTOMHass M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasg JIOJs XUMHUYECKOTO »3JIEMEHTa B COCIUHEHUHU, MOJISIPHBIA OO0BEM,
OTHOCHUTEJIbHAS IUIOTHOCTh Ta30B, OKCHJ, KHCIIOTAa, OCHOBAHUE, COJIb, aM(pOTEPHBIN
oKcHJ, aM(OTEpHBIN THIPOKCUI, XUMUYECKasi peakuus, KIacCU(pUKALUs peaKuil:
peaKkiuy COETUHEHMS], pEaKLMU PA3JI0KEHUS, pEaKIUU 3aMEIICHUs], peaKui oOMeHa,
9K30- M HHAOTEPMHUYECKHE pEAKIMH; TEIIOBOW 3PQPEeKT peakuuu; sapo aToma,
ANIEKTPOHHBIN CJIOW aToMa, aTOMHAasl OpOMTallb, PaJHyC aToMa, XMMHUYECKasl CBS3b,
MOJISIpHAs U HENOJsIpHas KOBAJEHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KaTUOH, aAHWOH,
pacTBOp, MaccoBas J0Ji1 BeulecTBa (IIPOLICHTHAsl KOHLEHTpalusi) B pacTBOPE,
MOJISIpHAsl KOHIIEHTpAaUUs BEIIECTBA B PACTBOPE; JIEKTPOOTPULATEIBHOCTh, CTENIEHD
OKHCIICHHS, OKHCIIUTEIM W BOCCTAHOBUTEIM, OKHUCIEHHE W BOCCTAHOBIICHHE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIMN, METO/I AJIEKTPOHHOIO OanaHca;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX NOHSITHI U NMPUMEHSATH
9TH TOHSTHS MPU ONMCAHUU BELIECTB U UX NPEBPALICHUM;

HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUIsl COCTaBiI€HUS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

OTIpE/ENATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSX,
CTETIEHb OKUCJCHHS D3JEMEHTOB B OWHApHBIX COEAMHEHUSX, NPUHAMICKHOCTH
BELIECTB K OINpPEAEICHHOMY KJIAcCy COEAMHEHMH Mo (popmysam, BUAbl XUMUYECKON
CBSA3U (KOBAJEHTHOW M MOHHOW) B HEOPTaHUYECKUX COCIMHEHUSIX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmommueckoro 3akona J[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpHH, 3aKOHA ABOrajJipo M €ro CIEICTBUN, MPEACTABICHUN O HAYyYHBIX METOHAX



MIO3HAaHHS, B TOM YHUCJIE OKCIEPUMEHTAJIbHBIX M TEOPETUYECKUX METOAax
MCCJIEIOBAHMS BELIECTB M U3YUYECHHS] XUMUUYECKUX PEAKLIN;

JE€MOHCTPUPOBATh MOHMMAHUE NEPUOAMYECKONM  3aBHUCHUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoJoxeHus B [lepuonnyeckoii cucreme:

ONKCHIBATh U XapaKTepH30BaTh TabMuuHyro Gopmy lleproguueckoil cucremsl
XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJaBHas moiarpynmna (A-rpymnma)» u
«mnobouHas noarpynna (b-rpynna)y», «Mmaible Nepuoab» U «OO0JIbIINE TEPUOIBIY;

COOTHOCUTh 0003HA4Y€HHMs, KOTOpble HMelTca B Tabnuue «llepuoanueckas
cuctemMa Xxumuueckux aiemeHtoB J[. M. MenneneeBay, ¢  4HMCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsf Aapa,
o0111ee YHUCIIO 3JIEKTPOHOB M PACIIPENEIIEHUE UX MO AIEKTPOHHBIM CJIOSIM);

OOBSACHATH CBSI3b IMOJIOKEHHUS OdjemeHTa B [lepuogudeckoid cucreme c
pacupesnesieHueM JJIEKTPOHOB IO JHEPreTHYECKUMM YPOBHSAM, IOAYPOBHAM M
opOUTAISIM aTOMOB TEPBBIX YETHIPEX NEPUO/IOB;

KJIACCU(PUIIMPOBATh XMMHYECKHE 3JIEMEHThl, HEOPraHMYECKHE BEILECTBA,
XUMHUYECKUE PEAKIMH (MO YUCIY U COCTAaBY YYACTBYIOUIMX B PEAKLMU BEIIECTB, IO
TeroBoMy b dexTy);

XapaKTepu30BaTh (OMUCHIBATh) (PU3MUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX
U CJOKHBIX BEILECTB: KUCJIOPOJa, BOAOPOJA, BOAbI, OOIIME XUMUYECKHUE CBOMCTBA
OKCHJIOB, KHCIIOT, OCHOBAaHHW M COJEH, TE€HETHYECKYI0 CBS3b MEXAY HHUMU,
MOATBEP)KJAsi  MpPUMEpPaMU  MOJIEKYJSIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIINii;

ONUCHIBaTh POJb KUCIOPOJA, BOAOPOAA M BOJABI B NMPUPOIHBIX IpolEccax, B
KUBBIX OpraHuW3Max, UX MPUMEHEHHE B PaA3JIMYHBIX OTPACISAX MPOMBIIIJIEHHOCTH,
BO3MO’KHOE MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATH U POTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOEHHUS, BO3MOXXHOCTU IMPOTEKAHUS XMMHUYECKUX NPEBpAIICHUNA B Pa3IMUHBIX
YCIIOBUSIX;

BBIUMCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO U MOJSPHYIO MaccChl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa B COEJIMHEHHH,
MacCOBYIO JOJIO0 XHMHUYECKOro 3JIeMEHTa Mo (GopMylsie COEAUHEHMs, HaXOAWUTb
npocTeiinyto popMyily BELIECTBA 10 MACCOBBIM WM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJISPHYIO KOHIEHTPALMIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON pEeaKIuu;

OPUMEHSTh OCHOBHBIE OIEpAllMd MBICIUTEIbHON JEATEIbHOCTH — aHalIu3 U
CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTeMAaTH3aIli0, KIAaCCHU(DHMKAIIMIO, BBHISBIICHHEC
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JIJIS1 M3yUEHUsI CBOMCTB BEUIECTB M XUMUYECKUX
peakiiii, eCTeCTBEHHO-Hay4YHble€ METOJbl MO3HAaHUS — HaONIOACHUE, N3MEpEHUE,



MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN) — JISI OCBOCHUS Y4E€OHOTO
COJIEp KaHUS;

PacKpbIBaTh CYUIHOCTh MPOIIECCOB OKUCIEHUS M BOCCTAHOBJICHUS, COCTABIISThH
yYpaBHEHUSI TMPOCTBHIX OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEakuuid (METOJ0M
AIIEKTPOHHOTO OaTaHCa);

YCTaHABIMBATh CBS3W MEXKIy peaTbHO HAOIIOMaeMBIMU XUMHUYECKUMH
SBJICHUSMHU U TPOIIECCAMU, MPOUCXOSAIIMMHU B MaKpO- U MUKPOMHpPE, OOBICHSTH
NPUYUHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XMMUYECKHE 3HAHUS CO 3HAHUSMU
JIpYruX y4eOHBIX MPEIMETOB;

co0mroaTh mpaBuia 0e30macHoOi paboThl B J1a0OPAaTOPUU MIPU HUCIIOIB30BAHUU
XUMHUYECKOU MOCYIBI U 000PYI0BaHUS, a TAK)KE TPaBHiIa OOpaIIeHHs ¢ BEIIECTBAMU
B COOTBETCTBMM C HWHCTPYKIUSMU BBINOJTHEHUS J1a0OpPaTOPHBIX OIBITOB H
MPaKTUYECKUX paboT MO TOJYyYECHHUIO U COOUPAHHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJia U KUCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OINPEACICHHOW MacCOBOU
J0JIE PACTBOPEHHOI'O BEIIECTBA, PELICHUIO SKCIEPHUMEHTAJIBHBIX 337a4 M0 TEMeE
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHECHUIN;

JEMOHCTPUPOBATh  BIIAJICHUE  OCHOBAMHU  XMMHYECKON  T'PAaMOTHOCTH,
BKJIFOYAIOIIEH yMeHus: 0€301MacHOro oOpalieHusl ¢ BEIIECTBAMU, HUCIOIb3yEMbIMHU B
MOBCEIHEBHOM JKM3HU, a TaK)K€ 3HAHWE MPABUJ MOBEACHUS B IENAX COEpexeHUs
3JI0pPOBbS U OKPYKAIOILIEH CPEBI.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne = HammenoBanme
(uudpossbie)
n/ pa3jiejioB U TeM Bcer  Kontpoabn IIpakTHyeck
oOpa3oBaTe/ibHbIEC
n NPOrpamMmblI 0 ble padoThI ue padoTsbl
pecypcsbl

Paszgea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA

XUMHUS — BayKHas

00J1acTh
11 €CTECTBO3HAHUS U 5 https://m.edso0.ru/7f4183

PAKTHYECKOH ic

JESITEIIBHOCTH

YyeJIoBeKa

Bemecrsa u https://m.edso0.ru/7f4183
1.2 XHUMUYCCKHE 14 7c

peakiuu

Hroro mo pazneny 19
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Paznean 2. llepunonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementosn /1. U.
MenpeneeBa. CTpoeHune aToM0oB. XuUMU4ecKas cBs3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

Ilepuonnueckuii
3aKOH U
[Iepnonuueckas
21 cucremMa
XUMHYECKHX
snemenTtoB 1. U.
Meuneneesa.

Ctpoenue aToma

https://m.edsoo.ru/7f4183

7c

XuMuueckas
CBS3b.

2.2 OKHUCIMTENIBHO-
BOCCTAHOBUTEIIbH

bIC pCAKIINH

https://m.edsoo0.ru/7f4183

7c

Hroro no pazneny

Paznen 3. BaxHeiiliue npeacTaBu

17

TCJIN HECOPraHU4e€CKHUX BEIIECCTB

Bo3znyx. [Tonstue

0 razax. https://m.edsoo.ru/7f4183
3.1 10
Kucnopoa. ic
Okcuabl
B .
OA0POA https://m.edsoo.ru/7f4183
3.2 ITonsarue o 4 7¢
KHCJIOTaX U COJISIX -
Bopa. PactBopsl. )
33 HonsTite o6 9 :itps.//m.edsoo.ru/7f4183
OCHOBAHHUIX -
O
CHOBHDIC KIACCHT https://m.edsoo0.ru/7f4183
3.4 HEOPraHUYECKUX 8 7¢
COeTMHEHNN -
Hroro no paszneny 31
Pe3epBHOE Bpems 1
OBIIEE
KOJIMYECTBO 68
YACOB I10O

I[TPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/
n

Tema ypoka

[Tonstue 06 ucropuun
BO3HHUKHOBEHHS U
Pa3BUTHUSL XUMUHU.
XHUMHS B CHCTEME
HayK

IlonsTue o
TEOPETUUECKUX
METOoAax II03HAHU B
€CTECTBCHHBIX
Haykax. McTouHuku
XUMHYECKOM
uHpOpMaIU

Bcer

KonTpoabu
ble paboThI

IIpakTHYeck
ue padoTsbl

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/7f418
37c

https://m.edsoo.ru/7f418
37c

IIpencraBnenus o
HAYYHOM ITO3HAHUH
Ha SMIIUPUIECKOM
ypoOBHE: HabJ0eHHE,
U3MepeHue,
HKCIEPUMEHT,
MO/IEIUPOBAHUE.
ITonsatue o meronax
paboThI ¢
XUMAYECKHUMU
BELIECTBAMH.
O6opynoBanue
LIKOJIBHOU
XUMUYECKON
nabopaTtopuu

https://m.edsoo.ru/7f418
37c

Crioco0sl pazneneHust
cMeceit

Tumnwl cmecent

ATOMEI 1 MOJICKYJIbL

https://m.edsoo.ru/7f418
37c

https://m.edsoo.ru/7f418
37c

BemectBa
MOJICKYJISIPHOTO 1
HEMOJICKYJISIPHOTO

https://m.edsoo0.ru/7f418
37c
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CTPOCHUS

10

11

12

13

14

15

Xumuaeckas
dhopmyina.
BaneHnTHOCTH aTOMOB
XUMHYECKHUX
3JIEMECHTOB

3aKOH ITOCTOSHCTBA
cocCTaBa BCIICCTB

Ornpenenenue
BaJICHTHOCTH aTOMOB
o ¢popmysam
OMHAPHBIX
COETUHEHUN

Breraucnenus
MAacCOBOH J0JIU
XHMHYECKOT'0
9JIEMEHTA 1O
dbopMyIie coeTuHeHUs

Haxoxnenue
MpOoCTenIIeH
(dbopMyIibI BelecTBa
10 MacCCOBBIM JIOJISIM
3JIEMEHTOB

Breraucnenus
MIPOCTEUILIEH
(hopMyIibI BelecTBa
110 MaCCOBBIM HJIH
MOJIBHBIM JIOJISIM
3JIEMECHTOB

BzaumocBs3n
KOJIMYECTBA, MACChI 1
YUCIa CTPYKTYPHBIX
€IMHUI] BEeIlleCTBa

MounspHas macca
CMECH BEILECTB

https://m.edsoo.ru/7f418

37c

https://m.edsoo.ru/7f418

37c

https://m.edsoo.ru/7f418

37c

https://m.edsoo.ru/7f418
37c

16

MopHas qoasd
XUMHUYCCKOTO
9JIEMCHTA B
COCJIMHEHHU U

17

XUMHYECKHUE
YpaBHEHUSA
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18

19

Pacuérnl 1o
XUMHUYECKUM
YpaBHEHUSIM
KOJMYECTBA M MACCHI
HCXOJHBIX BEIICCTB
WJIY TIPOAYKTOB
peakuuu

Brrancnenus no
YpaBHEHHUSM
XHUMHYECKOH
peaKIu: KOJIM4ecTBa
BEIIECTBA, MACCHI 10
U3BECTHOMY
KOJIMYECTBY
BCIIECTBA, Macce
peareHTOB WJIH
MIPOJYKTOB PEaKIIUU

20

21

22

23

24

25

[TonsTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB
DeMeHTBl, KOTOpbIE
00pa3yroT
aM(pOTEepHBIC OKCHJIBI
Y TUAPOKCHIBI

[Tepuoanueckuit
3akoH. OTKpeITHE
ITepuonnueckoro
3aKOHA

Kopotkonepuoanas u
JUIMHHOTIEpUOHAS
bopmbl
[Tepuonnueckon
CUCTEMBI XUMHYECKHUX
anemenTtoB J[.1.
Menneneena

M3oTonsl kak
Pa3HOBHIHOCTHU
aTOMOB XMMHUYECKOTO
JJIEeMEHTa

DHepreTu4ecKue
YPOBHH U MOAYPOBHU
aToma; s-, p-, d-
opOuTamm

https://m.edsoo.ru/7f41
837c

https://m.edsoo.ru/7f41
837c

https://m.edsoo.ru/7f41
837c
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26

ONEeKTPOHHBIE
KOH(HUTypauu u
3JIEKTPOHHO-
rpadguyeckue
(bopMyIIBI aTOMOB

27

28

3HayeHue
IIepuonnueckoro
3aKOHA U
[Tepuonuueckoit
CHCTEMBI XUMUYECKHUX
9JIEMEHTOB IS
pPa3BUTHUS HAYKU U
MPAKTUKU
DIEeKTPOOTPULIATEIILH
OCTh XMMHYECKHX
2JIEMEHTOB

29

Kpucramnmueckue u
amop(HbIe BellecTBa

https://m.edsoo.ru/7f41
837c

30

[TpuunnbI
MHOT000pa3us
BELIECTB,
3aBUCUMOCTb CBOMCTB
BELIECTB OT COCTaBa U
CTPOCHUS

31

XuMuyeckme
DJIEMEHTHI —
OKHCIIUTENIN U
BOCCTAaHOBUTEIIH

32

CocraBieHue
YpaBHEHUU
OKHUCJIUTENIbHO-
BOCCTAaHOBHUTEIBbHBIX
peaKuuii, METO
3JEKTPOHHOTO
banaHca

33

CocraBienue
YpaBHEHUI
OKHUCIIUTENLHO-
BOCCTAaHOBHUTEJIbHBIX
peaKuuii, METO
3JEKTPOHHOTO
OanaHca
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34

35

36

37

38

39

Breraucnenus 1o
ypaBHEHUSIM
XUMHYSCKOMU
peaKIu: KOJIM4ecTBa
BEIECTBa, 00BEMa,
MaccChl TI0 U3BECTHOMY
KOJINYECTBY
BEIIECTBA, 00BEMY,
Macce peareHToB Uiu
MPOJIYKTOB PEAKIIMH
Brrancnenus no
YpaBHEHHUSIM
XUMHYCCKOMN
peaKIu: KOJIu4ecTBa
BEIIECTBa, 00BEMa,
MAacChl TI0 U3BECTHOMY
KOJHYECTBY
BelIeCTBa, 00BEMY,
Macce peareHTOB Win
MIPOJYKTOB PEaKIIUU
Breraucnenus
MpoCTenIIeH
MOJIEKYJISIPHOM
(dbopMyIibI BelecTBa
10 M3BECTHBIM
MAacCOBBIM JOJISIM
9JIEMEHTOB

Bo3nyx — cmech
rasos. Ilonstue o
rasax.

Brruncienus o0bEma,
KOJINYECTBA BEILIECTBA
ra3a 1o U3BECTHOMY
€ro KOJUYECTBY
BEIIECTBA, 00BEMY

OTHOCUTENbHAA
IUIOTHOCTB r'a30B

https://m.edsoo.ru/7f41
837c

40

Brruucinenus
OTHOCHUTEILHOU
IJIOTHOCTHU Ta30B

41

Onpenenenue
OTHOCHUTEIBHOU
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MOJIEKYJIIPHON MacCChl
ra3000pa3HoOro
BEIIECTBA I10
H3BECTHOM
OTHOCHUTEIIBHOU
IUIOTHOCTH

42

43

Breraucnenus
OTHOCHUTEIIBHOU
MOJIEKYJIIPHON MaCChI
rasa 1o U3BeCTHOU
OTHOCHUTEIIBHOU
IUIOTHOCTH

OOBéMHEBIE
OTHOIIICHHUS T'a30B MPH
XUMHYECKUX
peaKkIusx

https://m.edsoo.ru/7f418

37c

44

Breraucnenus
00BEMOB T'a30B I10
YPaBHEHUIO
XUMHUYECKON pPeaKIuu

45

Kucnopon — anemenT
U IIPOCTOE BEUIECTBO

46

47

48

Bomopon — anement
1 TIPOCTOE BEUIECTBO

CriocoObI nosryueHus
BOJIOpO/ia B
nabopaTopuu 1
MPOMBIIIUIEHHOCTH

dusnueckue
cBoiicTBa Boabl. Boga
B IPUPOJIE

49

AHanu3 ¥ CHHTE3 —
METOABI I/I3yT~I€HI/I$[
cocTaBa BOJEBI

50

51

XnMuyeckme
CBOMCTBA BOJBI

Brraucnenus ¢
HCIIOJIb30BaHUEM
TIOHATHUS «MOJISIpHAs
KOHIEHTpaIUs
pacTBOPEHHOTO
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BCIICCTBA»

52

Brranciaenus ¢
HCIIOIL30BaHHEM
MOHSATHUS «MOJIIpHAs
KOHIICHTpaIus
PacTBOPEHHOTO
BCIIECTBAY

53

54

3arpsi3HeHue
MIPUPOTHBIX BOJ.
OxpaHa 1 o4HuCTKa
MIPUPOTHBIX BOJ.
Boruncnenus c
HCIOJIb30BaHUEM
rpaduKoB
PacTBOPUMOCTH JJIs
pacd€ToB
pacTBOPUMOCTHU
BEIICCTB

55

Brrunciienus ¢
KCMOJIb30BAHUEM
MOHATHS «MOJISIpHAsS
KOHIEHTpaLUs
pacTBOPEHHOTO
BEILIECTBA

https://m.edsoo.ru/7f418
37c

56

57

Beruncnenus ¢
HCIIOJIb30BAaHUEM
rpaduxos
pPacTBOPUMOCTH IS
pacy€ToB
pacTBOPUMOCTH
BEILIECTB

[Tonyyenue kucimot

58

[TousiTue 00
aM(pOTEepHBIX
THAPOKCHU]IAX:
XUMHYECKHE CBOICTBA
Y TIOJTy9YCHHE.
IIpumMeHeHue
BaXXHEHUIITUX
OCHOBaHUI

https://m.edsoo0.ru/7f418

37c

59

Conu: cocras,
Kiaccuukanmys,
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TPUBUAJIBHBIC
Ha3BaHUA

60

61

62

dusnyeckue u
XUMHYECKHE CBOMCTBA
cousiei. [lonyyenue
coJieit

I'eneTnueckas cBA3b
MEXy KJlaccaMmu
HEOPraHUYECKUX
COCIMHECHHUH

Brrancnenus no
YpaBHEHHUSM
XHUMHYECKOH
peaKIuu: KOJIMIECTBA
BEIIECTBa, 00BEMa,
MAacCCBI 110 H3BECTHOMY
KOJIMYECTBY
BelIeCTBa, 00BEMY,
Macce peareHTOB Wid
MIPOJYKTOB PEAKIIUU

https://m.edsoo.ru/7f418

37c

63

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYECKOH
peaKIMu: KOJIMYeCcTBa
BEIIIECTBA, 00bEMA,
MaccChl 110 U3BECTHOMY
KOJIUYECTBY
BelIeCTBa, 00BEMY,
Macce peareHToB Win
MPOJIYKTOB PEAKIINH

64

65

Beruncnenns maccel
MIPOYKTA PEAKIIMH 10
M3BECTHOM Macce
OIHOI'O U3 UCXOOHBIX
BEILIECTB, B35TOTO B
BHJIE PaCTBOPA,
COJIepaKaILETO
OIPEEIEHHYIO
MacCOBYIO JOJIO
pPacTBOPEHHOTO
BEILIECTBA

BrrunciaeHus Macchl
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66

67

MPOYKTa PEaKlMH 10
M3BECTHOM Macce
OJIHOTO U3 UCXOIHBIX
BEILIECTB, B35TOIO B
BHJIE PacTBOPA,
coJiepKallero
OIPEIEIIEHHYIO
MacCOBYIO JOJIO
pacTBOPEHHOTO
BEILIECTBA

Brranciaenus Maccel
MPOAYKTa PEAKIUU 10
HU3BECTHOM Macce
OJHOTO M3 UCXOIHBIX
BCILIECTB, B3SITOI'O B
BHUJIE pACcTBOPA,
CoZIepIKallero
ONPEACIEHHYIO
MacCOBYIO JIOJIO
PacTBOPEHHOTO
BeIIlECTBA

Pemenue

KOMOWHHUPOBAHHBIX
3a1a4

68

PesepBHBIi ypok

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
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