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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YPOBHE OCHOBHOI'O 00IIIETO 00Opa3oBaHUsl COCTaBJcHa
HAa OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesibHON
porpaMMbl OCHOBHOTO o00miero o6paszoBanus, mnpezactaBieHHbix B ®I'OC OO0, a
Takke Ha OcCHOBe (eaepaabHONM pabodeil mporpaMMbl BOCIUTAHUS U C YYETOM
KOHIICTIIIMK TMpenojaBaHusi y4eOHOro mnpeamera «XuMus» B 00pa3zoBaTEIbHBIX
opranu3anusax Poccurickonn denepanuu.

[Iporpamma mno xumuM Ja€T MPEACTaBICHUE O LENsAX, OOIeld CTpaTeruu
oOyueHus, BOCIUTAHUSA U Pa3BUTHsI O0yUaIOLIUXCs CPEACTBAMHU y4yeOHOIO MpeaMeTa,
yCTaHaBIMBAaeT  00s3aTE€IbHOE  MPEIMETHOE  COJEp)KaHHWE, IpeayCMaTpUBacT
pacrpeneneHue €ro Imo KilaccaM MW CTPYKTYPUPOBAaHHWE MO pazfeiaaM U TeMaMm
IIporpamMMbl [0  XUMHUH, ONPEIECISIET KOJMYECTBEHHBIE U KauyeCTBEHHbBIC
XapaKTEPUCTHKU COJEPKAHUS, PEKOMEHIYEMYI0 MOCIEA0BATeIbHOCTh HW3YYEHUs
XUMHUHU C YYETOM MEKIIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBA3EH, JOTUKH y4eOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOEHHOCTEW OOYyYaroluXcs, OINPEAENsieT BO3MOXKHOCTHU
npeaMera s pealu3alud  TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs, a TaKxke
TpeOOBaHMIl K pe3yjbTaTaM 00y4YeHUs XMMUU Ha YPOBHE LIeNIeH N3yYeHUs NpeaMeTa u
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIBHON JEATEIBHOCTH OOYyYarolerocs Io
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XWUMHUU CIYXXUT OCHOBOM 11 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocsi, ero MpeaAcTaBICHU 0 MaTepUuaJbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb
UTpalOT QopMUpYEMble XUMHEN MPEACTaBICHUS O B3aMMOIPEBPALICHUSX SHEPTUH U
00 DBOJIIOLIMM BELIECTB B MPUPOJE, O MyTAX PEHICHUs NIOOANbHBIX MpoOIeM
YCTOWUYHMBOI'O PA3BUTHS YEJIOBEYECTBA — CBIPHEBOM, DHEPrE€TUUYECKOM, MUILIEBOU HU
HKOJIOTMUYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peayiv3allii BO3MOXKHOCTEH NIl caMOpa3BUTHA U (POPMUPOBAHUS
KYJbTYpbI JIMYHOCTH, €€ 0011el U (PYHKIUOHATBHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyaroluxcsi, HaBbIKOB  UX  CaMOCTOSITEJIbHOM  yuyeOHOW  JeATEeIbHOCTH,
AKCIIEPUMEHTANBHBIX M  HCCIEAOBATENIbCKUX yMEHHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOMN €SI TEIbHOCTH;

3HAKOMUT CO CHeHu(UKON HAyuyHOTO MBIIIJICHHs, 3aKJIaJblBa€T OCHOBBI
LIEJIOCTHOT'O B3IVISIIa HA €IMHCTBO NPUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--
Hay4YHbIM 3HAHUSIM, K NPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3oBaHHe 00YyJarOIINXCSI.



JlanHbie HampaBlieHUS B OOYYECHUM XHMHH OOECIEYMBAIOTCS CIEIM(PUKON
cColepKaHUsi ~ y4eOHOro  MpeaMeTa,  KOTOPbIA  SIBISIETCA  MEAaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOMl HAyKW XMMHUM Ha ONPENEIEHHOM JTame eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOWIEro 0Opa3oBaHHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CHUCTEMbI TEPBOHAYANBHBIX MOHATHH XUMHU, OCHOB
HEOPraHMYE€CKOW XMMHHU U HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX IMOHATUN OPraHUYEeCKOU
XUMUHU.

CtpykTypa colepKaHusi MPOTpaMMbl MO XHUMHUHM CGHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOro mnojaxona k €& wuzydeHuro. CoaepKaHue CKIAIbIBA€TCsl W3 CHUCTEMBI
MOHATUHA O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE W CUCTEMBI MOHITUA O XUMUYECKOU
peakiuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl [0  NPUHIUITY
[IOCJIEIOBATEIBHOIO PAa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKHUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IpeJICTaBICHUN 00 IEKTPOIUTUYECKOMN TUCCOIMAIIMU BEIIECTB B paCTBOPaX.

Teopernuecknue 3HaHUSA  PAacCMATPUBAKOTCS HA  OCHOBE  OMIIMPUYECKHU
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIBLHO OT OJIHOTO
YPOBHSI K JIPYTOMY, BBINOJHSAS (PYHKIHMH OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMUCTB,
CTPOEHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS W TMOJIYyYECHUS HU3Y4aeMbIX
BEILIECTB.

OcBoeHnue nmporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MTPEACTABICHUS
O XHMMHUYECKOM COCTAaBJIAIOLIENM HAy4YHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOU
MPUPOJBI, [IEHHOCTHOTO OTHONIEHHWS K HAYYHOMY 3HAHUIO M METOJAM IO3HAHUS B
Hayke. M3ydeHrne XMMUU NPOUCXOINUT C MPUBIICUCHUEM 3HAHUUN W3 paHEe M3YYEHHBIX
yaeOHbIX npeameToB: «Okpyxatouuii mupy», «buonorus. 5—7 knacce» u «duszuka. 7
KJIace».

[Ipu u3yyeHUn XMMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOH
HAayKd Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTHUYECKOW AESTEIbHOCTU
YeJlloBeKa M Kak OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJIbTYphl. 3ajaya y4eOHOTO
mpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUNA — BaKHEUITUX
(aKkTOB, TIOHSITHI, 3aKOHOB M TEOPETHUECKHUX TOJOKEHUM, JTOCTYIMHBIX 000OIICHUI
MHPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKH, B MPUOOIICHUU K HAyYHBIM METOJIaM
MO3HAHUSI TIPU HM3YYCHUU BEIIECTB M XUMHUYECKUX PEaAKIUi, B (DOPMUPOBAHUHU U
Pa3BUTHH TMO3HABATEIbHBIX YMEHUW M WX MPUMEHEHUU B YYCOHO-TIO3HABATEIHHOU H
y4eOHO-UCCIIeIOBATEILCKON  JEATETLHOCTH, OCBOCHMM  TPaBW  0E30MaCHOTO
oOparieHus ¢ BEIecTBaMu B TOBCEAHEBHOM KU3HU.



[Ipyn m3ydyeHun XUMHH Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHs Ba)XXKHOE
3HaYeHHe MPUOOPENn TaKue IeJd, KakK:

— (GOpMHUpPOBAHHE HWHTEIUICKTyaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY TMPUHSATHUIO pEIICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HamnpaBJIEHHOCTh OOYyYEHHUs Ha CUCTEMAaTHYeCKOe MPUOOIIeHHE 00yJYaronxcs
K CaMOCTOSITENIbHOM TO3HABaTEeNbHOW AESITETbHOCTH, HAyYHBIM METOJIaM IO3HAHUS,
(GbOopMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieueHre yCIIOBUM, CIIOCOOCTBYIOIMIUX MPHOOPETCHUIO OO0YYarOITUMUCS
OTbITa Pa3HOOOpPA3HON JEATENBHOCTH, TMO3HAHUSA M CaMOIMO3HAHHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), HMEIONIMX YHUBEPCAIbHOE 3HAUYCHHE [IJIs
Pa3IUYHBIX BUJIOB JICSITEIILHOCTH;

— ¢opmupoBaHue o0miel  (QYHKIIMOHAJIBHOM M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U OIEHUBATH SBJICHUSI OKPY>KAIOIIETO
MUpa, UCTIONB3YS 3HAHUS U OIBIT, MOJIYYCHHBIC IPU U3YUYECHUU XUMUU, TPUMEHSTh UX
MIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— (opMupoBaHuEe y 00y4arOUUXCsl TYMaHUCTUYECKUX OTHOIICHHUM, MOHUMAHUS
LEHHOCTU XUMHUYECKHX 3HaHMM NJs BBIPAOOTKH HKOJIOTMYECKU LIEJIECO00pPa3HOTOo
MOBE/ICHUS B OBITY U TPYZOBOM ACSITEILHOCTH B LESIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYXarouer NPUPOTHON CPEbI;

—pa3BUTUE MOTHBAIIMM K OOYYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS OOIIEUeTOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0o 00yUeHMUS.

OO1ee yncio 4acoB, OTBEAEHHBIX JJI U3YUYEHHs] XUMUU HAa YPOBHE OCHOBHOTO
oOmiero obpaszoBanusi, cocrabisger 136 yacoB: B 8 kijacce — 68 udacoB (2 uaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. du3nUecKue CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX pEeaklHil (pasiiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4EHUE CIOCOOOB pa3JesieHus CMeceil: C MOMOINbI0 MarHuTa, (puiIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUST KuUclopoda B Jjabopatopuu W TpoMbInuieHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOI0 3 deKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meraimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEECICHUE COAECPKaHUs KUCIOpoAa B BO3AYyX€, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W M3YUCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. Dnektponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUsI K BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpaNbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3IunyHbIM MpU3HAKaM (110 YHCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALINMA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NpuMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaT-uoH. Haxoxaenue ceppl M €€ COCOIWHEHHN B MpUpPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHWE BO3/AyXa, MHOYBbl U BojxoEMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBannue GpocdaroB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupose. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NYeCKre ¥ XMMHUYCCKHE CBONCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUAJIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YyI0OpEHUH, MOTyYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE MoOJeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX IPUMEHEHHUE B OBITY ¥ POMBIILIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpuss W Kanuda. [IpuMeHeHne 1IEeIOYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHHUs Kalblusg (OKCHJA, TUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « Baxxnenme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYYCHHS XMMHUU B CAWHCTBE YYCOHOU M
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AINHN 00yYarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
paCUIMPEHUE OMBITA JICITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGOpPMAIIUECH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATeNIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIecCe€ JTOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHYECKOM pPEaAKIINH,
COOTBETCTBYIOIIAE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH M COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTAMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOYy4YEHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW pOo(eCCUOHATBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE [IEHHOCTH 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUsi MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIIEHAYy4YHbIE TMOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpPCaIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJI 3JIeMEHTa), XUMHuYeckas (opMylia W YypaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJisi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCJIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIETOBAHUIO CBOKMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTeMa XuMmudeckux siaemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOW J0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeTIbHO OIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumusi — BaxkHast 0071aCTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOM IESTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 XUMHYECKHE 15 1 bubmuorexa [IOK
' peaknuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelECTB
21 Boznyx. Kucnopoa. ITonstue 5 1 bubnmnorexka HOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bonopon.Ilonstue o kucinorax bubnmnorexka HOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 11 1 1 bubnmnorexka HOK
' HEOPraHUYECKUX COCITUHEHUN https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumunueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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
[lepuonnueckas cucrema

bu6nuoreka [IOK

3.1 7
XHUMHYECKUX djemMeHToB /I, 1. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKAS CBA3b.
3.2 OKUCIATEILHO- 8 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bu6nuoreka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1.BemniecTBO U XUMHUYECKHE PeaKIIUU
[ToBTOpEeHUE 1 yruyOneHne 3HAHUMA bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE peakiluu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2.HemeTa/uibl M X COEIMHEHUSA
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mras XxapakTepucTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa LOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa [JOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS



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
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Hroro mo pazneny 25
Pa3zgen 3.MeTaJlJIBI M X COeAUHEHUS
. bub6nmoreka [IOK
3.1 Obmpae cBokCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3znen 4.Xumus u okpy:xaiomasi cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU Y4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

I[TOYPOYHOE INTAHUPOBAHUE

8 KITACC
a Konuuecmeso uacos 5
(]
o Tewa ypoxa Tpam. Jlama IeKMPOHHbLE YUPPOBsble
n/n Bcezo Konmp. usyuenus | 00pasoe. pecypcol
pabomoi
pabomol
1 [Ipeamer xumuu. Posib XMMUM B )KU3HU YEIOBEKA. 1 bubnunoreka LIOK
Tena u BewecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TIO3HAHUS B XUMHUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 1a00paTOpUH U MPUEMBI OOpAILCHHS ¢ Ta00PATOPHBIM 1 1 bubmorexa OK
PaTOPHIL T TP P patop https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus 1 bubnnorexa [JOK
cMecei https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 1 bubmuoreka [IOK
npUMepe OYUCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmmoteka IIOK
0 ATOMEL H MOIICKYJIEL 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bu6mmoteka IIOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIEC BEIIECTBA 1 bubmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YVIPHOS ¥4 https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYCCKAs
10 ¢dopmyna. BaeHTHOCTh aTOMOB XUMHYECKUX 1 bubmmorexa [TOK
pMy-1a. https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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1 OtHocuTenbHas aToMHast macca. OTHOCUTENbHAS bubmmoreka [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [{OK
COCIUHCHHUU https://m.edsoo.ru/ff0d350c
13 [TepBbIie MOMBITKH KIaCCH(PUKAIIMN XUMHYECKIX bubnmnoreka HOK
37eMeHTOB. [IoHsATHE O rpyNnax CXOIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
14
xumMuueckux dyemenToB . . MenaeneeBa https://m.edsoo.ru/00ada52c
15 [lepuoasl, TPyHIIbI, HOATPYIIIEI bubmorexa HOK
PHOABL, TPY > TOATPY https://m.edsoo.ru/00ada52c
bubnunoreka LIOK
16 Crpoenne aromoB. CocTaB aTOMHBIX s1ep. M30TONEI
p Aep https://m.edsoo.ru/00ada342
17 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnunoreka LIOK
ITepuoanueckoii cucremsl . 1. MenneneeBa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA 0 €T0
18 nojioxkeHuto B Ilepuoanueckoit cucreme . U buGnuorexa [IOK
P T https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHUS
19 Hayku U paktuku. [. 1. MeHneneeB — y4€HbIN bubmmorexa [IOK
YK p e a yi ’ https://m.edso00.ru/00ada96e
Mearor ¥ rpaxaaHuH
20 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubnmorexa LIOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
21 Honnast xuMu4ueckast CBsI3b bubmorexa LHOK
https://m.edsoo.ru/00adac34
22 KoBaneHnTHas noisipHas XUMHUYECKas CBA3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
23 KoBanenrtHas HenossipHasi XuMU4ecKast CBSI3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/ff0d323c
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Kontponsnast padora Ne4 o reme «CtpoeHue aroma.

bubnunorexa LIOK

24 https://m.edsoo.ru/00adb48
XUMUYECKas CBA3b» 6
bubmmoreka [JOK
25 KonuuectBo BemecrBa. Mosb. MouisipHast Macca https://m.e dsoi_.[ru /1005230
26 MoutsipHbIii 00bEM Ta30B. 3aK0OH ABOTaJIPO ﬁg{iﬁ;&tggfﬁﬁf 0d542%6
bubmuorexa [JOK
21 (CTenetb okucIeHis https://m.edsog)l.rUIOOadae28
08 Boznyx — cmech razos. Coctas Bo3ayxa. Kuciopon bubnnorexa [JOK
— 3JIEMEHT U MpocToe BeiecTBo. O30H https://m.edsoo.ru/ff0d448e
29 Ou3nyecKue 1 XUMUYECKHE CBOMCTBA KUCIOPOa bubmmoreka [JOK
(peakiuu okucieHus, roperue). [lonsarue 06 okcumax https://m.edsoo.ru/ff0d4614
30 Crioco0sblI MOTy9eHUs KHCIIOpO/ia B JTA00paTOPUHU U bubnnoreka [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3 PekT XuMUIeCKOn peakiiu, MOHITHE O
31 TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U bubmmorexa [TOK
https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
39 TormnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHe bubmmnoreka HOK
BO3/yXa, CIIOCOOBI €ro MPEeJOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
33 [IpakTuueckas pabora Ne 3 no teme «llomyuenue u bubmmnoreka HOK
coOupaHHe KHCIOPO/Ia, U3YUEHUE er0 CBOWCTB» https://m.edsoo.ru/ff0d4ae2
34 Bonoponx — aneMeHT U IpocToe BELECTBO. bubmuoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
35 ®du3nyuecKue 1 XMMUUYECKHE CBOMCTBA BOJAOPO/IaA. bubmmnoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
36 [TonsaTue o KucIOTaX M CONSAX bubmmorexa [TOK

https://m.edsoo.ru/ff0d50d2
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bubnunorexa LIOK

37 Cnioco0sI oTy4eHus1 BOAOPO/Ia B 1TaOOpaTOPUH https:/m.edsoo.ru/ff0d4ddo
38 [TpaxkTueckas pabota Ne 4 o reme «llonydyenue u bubmmoreka [JOK
cobupaHue BOJOpoa, U3yuYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
39 Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA ra3a 1o bubnunorexa LIOK
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA WU O0BEMY https://m.edsoo.ru/ff0d55a0
40 Brrurcnenust 005EMOB ra3oB 10 YPaBHEHUIO PEAKIIUU bubnmnoreka HOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILIICHUN Ta30B https://m.edsoo.ru/ff0d5708
41 () WCTBA BOJIbI bubmmorexa [IOK
HBHACCKHC H XUMHIHCCKHE CBO s https://m.edsoo.ru/ff0d587a
. bubnuoreka [{OK
42 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX https://m.edsoo.ru/ffod59e2
Bopna xak pactBoputens. HacbllieHHbIe U
43 Ifacm epHHbIe paCTBO bl MaICHCOBaﬂ 0JIs BEIIIECTBA bubmroreia LIOK
HEHAChIT PactBopaL AOIE BE https://m.eds00.ru/ff0d5b40
B PacTBOpE
[TpakTuueckas pabota Ne 5 mo reme «IIpurorosnenue
44 y onpe €JIEHHOM MacCOBOU p0 en buomrorexa LIOK
p aCTBOp?B ¢ ofipeaet Aot https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
45 Konrtponsnas padora Ne2 o teme «Kucnopo. bubmuoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
46 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKast bubmuoreka [IOK
peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yciaoBHs IPOTEKAHUSI XUMHUYECKUX bubmuoreka [IOK
47 .
peaxkuuit https://m.edsoo.ru/ff0d3al16
48 3aKOH COXpaHEHUs1 MAaCChl BEIIECTB. XUMUYECKUE bubnmnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/ff0d3b88
49 Brrunciienust kommuecTBa, MacChl BEIIECTBA 110 bubnuotexa [JOK

YpaBHCHUAM XUMHWYCCKUX peaxunﬁ

https://m.edsoo.ru/ff0d5708
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Knaccudukanus XUuMIUYeCKUX peakiuii (COeTUHECHHSI, bubmmoreka [JOK
50
pasoKeHMs, 3aMeleHus, 0OMEHA) https://m.edsoo.ru/ff0d3f34
51 M. B. JIOMOHOCOB — y4€HBIN-3HUUKIIONEINUCT. bubnmnoreka HOK
O0o01IeHre U CHCTeMaTU3alus 3HAaHUH https://m.edsoo.ru/ff0d40c4
59 Kontponbnas pabora Nel mo teme «BerecTBa u bubnmnoreka HOK
XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
53 Okcupl: cocTaB, KiaccudUKaIs, HOMEHKIIATypa bubmorexa LOK
AR ’ H P https://m.edsoo.ru/ff0d664e
54 [TosryueHne 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, Bbu6mmoteka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
55 OcHOBaHHUsI: COCTaB, KiIacCH(pUKAIIUA, HOMCHKJIaTypa bubmmorexa [IOK
' ’ e, P https://m.edsoo.ru/ff0d67ca
56 [Tomyuenue u XuMUYECKUE CBOWCTBA OCHOBaHUM bubmmorexa [IOK
ya https://m.edsoo.ru/ff0d67ca
S7 Kucnotsr: cocras, knaccudukanms, HOMEHKIIATypa bubmmorexa LIOK
' ’ e, P https://m.edsoo.ru/ffOdfee2
58 [ToydeHne 1 XUMHYECKHE CBOMCTBA KHCIIOT bubmmorexa [TOK
v https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, COCOObl OMyYeHUs bubmorexa HOK
59 N ’ ’ https://m.eds00.ru/00ad947
XUMHUYECKHE CBONCTBA 4
[Tpaktuyeckas padora Ne 6. Peenue
60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE bubmmorexa [JOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACCBhI HEOPTAHUYECKUX COCTHHCHUI
61 I'eneTnyeckas cBsI3b MEXy KilaccaMu bubmmnoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6 OK
62 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN nommorexa 11

https://m.edsoo.ru/00ad9cb2
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63 KonTtponbHas padora Ne3 mo reme "OCHOBHBIE KIIacChI 1 Bbu6mmoteka [JOK
HEOPraHWYECKUX COCAMHEHUN" https://m.edsoo.ru/00ad9ela
bubnunorexa LIOK
64 OKHCIIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 https://m.edsoo.ru/00adb07
6
bu6nuoreka [IOK
65 OxucnuTeNn U BOCCTAaHOBUTENN 1 https://m.edsoo.ru/00adb07
6
66 PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIHA 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
bubnunoreka LIOK
67 HrtoroBast KOHTpoOIbHAs paboTa (TECTHPOBAHKE) 1 https://m.edso0.ru/00ad9ch?
68 PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3ALMS 1 Bu6mmoteka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC

Konuuwecmeso wacos

Dnexmponnvle yugposvie

Ne Jlama
Tema ypoka Konmp. Illpaxmuu. obpazosamenvhvie
n/n Bcezo usyuenus
pabomoi pabomol pecypcul
1 IIepnonnueckuit 3akoH. [lepuonnueckas cucrema 1 bubnuoreka [JOK
XUMHUUYecKux dyemMeHToB M. Y. Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 1 bubmmorexa LIOK
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX 1 Bbu6moreka [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XMMUYECKOI CBS3U U TUIIBI KPUCTAIUIMYECKUX 1 bubnunoreka LIOK
pemeToK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme «IloBTopenue u
5) yray0JIeHre 3HAHUI OCHOBHBIX Pa3zelioB Kypca 8 1 1
KJ1acca
6 Knaccuukanus XuMH4ecKuX peakiuii o pa3iIndyHbIM 1 bubmuoreka [IOK
IIpU3HAKaM https://m.edsoo.ru/00adbch0
7 [ToHsTHE O CKOPOCTH XUMUYECKOU peakunu. [lonsTue 1 bubmuoreka [IOK
0 TOMOTEHHBIX U F€TEPOrE€HHBIX PEaKLUAX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 XMMHYECKOM paBHOBeCHH. DaKTOpHI,
8 BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu u 1 brbmmorexa LIOK
P P https://m.edsoo.ru/00adc28c
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHS
9 OKHCIINUTENLHO-BOCCTAHOBUTEILHEIE PEAKIINHU 1 bubnmorexa LOK
p https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTudeckor qucconuanui. CUabHbIC 1 bubnunorexa LIOK
1 c1a0bIe JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakLui 1 bubmuoteka [IOK
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https://m.edsoo.ru/00add448

12 XUMUYECKUE CBOMCTBA KACIOT U OCHOBaHUI B CBETE Bu6mmoteka [JOK
MPEACTABICHUI 00 AIEKTPOTUTHUCCKON AUCCOUALINH https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUN bubnmnoreka HOK
00 DIIEKTPOIUTUIECCKON AUCCOIUAIIIH https://m.edsoo.ru/00add8b2
14 ITonsiTve 0 TUAPOIIU3E COJICH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 O06o001IeHNe U CHCTeMAaTH3alus 3HAHUN
B . https://m.edsoo.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue Bbu6mmoteka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo teme
17 «INEKTPOIUTHYECKAS TUCCOIUAINS. XUMHICCKUE bubmorexa HOK
P A HHAt. https://m.edsoo.ru/00addecO
peaKkIu B PaCTBOPAX»
18 OO01as xapakTepUCTHKA raJIoreHOB. XMMHYECKHE bubnnoreka [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopon. CossiHast KUCI0Ta, XUMUYECKUE bubmmnoreka HOK
CBOWCTBA, NIOJIyYEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpaxTuueckas padora Ne 2 o reme «llonyduenue bubmuoteka [IOK
COJISTHOM KHMCJIOTBI, U3yYEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, bubnmnorexa [JOK
€CJIM OJTUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bu6nmorexa LIOK
22 O6mas xapakrepucTuka 31eMeHToB VIA-rpymnms
B P P 124 https://m.edsoo.ru/00ade64a
Annorponusie Moaudukanuu cepsl. Haxoxaenue
23 cephl U €€ COeIUHEHHUHN B IIpUpoae. XUMUYSCKUE bubnnorexa [JOK
p . PHPOE. https://m.edsoo.ru/00ade64a
CBOMCTBA CEPHI
24 CepoBojopo/, ctpoeHne, GU3NIecKue 1 XUMUIECKUE bubnmnorexa [JOK
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CBOMCTBA

https://m.edsoo.ru/00ade802

Oxcunet cepol. CepHas KHCIOTa, (GU3HUECKUC U

bub6nmoreka [IOK

25 XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklliy, JIexKallle B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOJTyYeHUs CEpHOM bubnmnoreka HOK
KHUCJIOTBhl. XMMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIe https://m.edsoo.ru/00adec8a
Cpelbl COEIMHEHUSIMU CEPBI
97 Brrunciienre MaccoBoOi 101 BbIXOAa MIPOIYKTa bubnuorexa [{OK
peakuuu https://m.edsoo.ru/00adec8a
OOmiast XxapaKTepUCTHKA PIEMEHTOB V A-TpyTIIbL.
28 A30T, pacpocTpaHeHue B Ipupoie, pusmueckue u bubmmorexa [JOK
. https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
29 AmMHEaK, ero Gu3N4ecKrue 1 XMMUYECKHE CBOWCTBA, bubnuoreka [IOK
MOJy4YCHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [Ipaktuueckas pabota Ne 3 o teme «llomydyenue bubnnoreka [JOK
aMMUaKa, U3y4E€HHE €ro CBOUCTBY https://m.eds00.ru/00adf180
31 A30THas KUCIOTa, €€ (PU3NYECKHe U XUMHUUECKUE bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUSI B
32 KaueCcTBe MUHEPATbHBIX YA0OpeHUN. XUMUYECKOe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEAUHEHUSIMHU https://m.edsoo.ru/00adf518
azoTa
33 ®dochop. Oxcun pochopa (V) u pochopnas kucnora, bubnnorexa [JOK
(bu3MYeCcKre U XUMHUYECKHE CBOMCTBA, TIOJIYICHUE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢hocdaToB B KaUECTBE MHHEPAIBHBIX
34 ynoOpeHuit. 3arps3HeHNe MPUPOTHON CPEIbI bubmorexa OK
https://m.edsoo.ru/00adfc20
dbocdaramu
35 Yrnepos, pacnpocTpaHeHUE B IpUpoJe, pusndeckue u bubnmnorexa [JOK
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XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcuapl yriaepoaa, ux (pu3nuecKkue 1 XuMUIeCKue

bub6nmmoreka [IOK

36 CBOMCTBA. DKOJIOTUYECKHUE MIPOOJIEMBI, CBI3aHHBIE C
p https://m.edsoo.ru/00adfebe
okcuzoMm yriepona (1V)

37 VYronbpHas KUCIoTa U €€ COu bubmorexa LOK

https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o teme "llomydenue

38 JIEKKCIIOro ra3a. KauecTBeHHas peakius Ha bubmorexa LOK
_ . P https://m.edso0.ru/00ae027e
KapOOHaT-MOH

39 [TepBoHavasIbHBIC TOHATHS 00 OPTAaHMYECKUX bubmuoreka [IOK
BEILIECTBAX KAaK O COEMHEHUAX yriepoaa https://m.edsoo.ru/00ae054¢e

40 KpeMuunii 1 ero coe iuHeHUs Bubmiorexa OK

P https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIICPUMEHTAIIbHBIX 337124 110 TeMe «Baxuenme bubmorexa HOK
P https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS

42 Kontponsnas padora Ne3 o teme «Baxneiimne bubmmnorexka HOK
HEMETAJUIBI U UX COETUHEHUS https://m.edso0.ru/00ae0el8
OO6m1ast XxapakTepruCTUKa XUMUYECKUX IJIEMEHTOB —

43 MeTaI0B. MeTajryeckas CBsI3b U MeTaJlJInUecKas bubmmoteka IIOK
KpUCTaJUIM4ecKas pemérka. Gusnyeckne cBONCTBa https://m.edsoo.ru/00ae103e
METaJIIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmorexa LIOK
DIJIEKTPOXUMUYECKUH PsiJl HATPSYKEHU METaIoB https://m.edso0.ru/00ae1156
O6u1re ciocoObl mosryyeHust MeTayuioB. CraBsl.

45 BrranciaeHus Mo ypaBHEHHSIM XUMHAUECKIX peaKITHit bubmorexa [JOK

P PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJINH U3 PEarcHTOB COJICPKHUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIOB bubmuotexa [IOK
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https://m.edso0.ru/00ae1278

47 IIlemouHbIC METAJLIBI bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU bubnnorexa LHOK
https://m.edsoo.ru/00ae14b2
49 [IenoyHO3eMeNIbHBIC METAIIIBI — KAIBIUA U MarHui bubnnorexa LHOK
https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeqMHEHNASA KLU buGnuorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0o001IeHNe U CHCTeMAaTH3alns 3HAHUN
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS ﬁg&nﬁgféigr?}é 0261886
53 [IpaxTuueckas padora Ne 6 o reme "KEcTKoCTh BO/IBI bubnuorexa [IOK
1 MeTo/bI €€ ycTpaneHus" https://m.edsoo.ru/00aelae8
. bubmuoreka [{OK
>4 AJTIOMHHHIL https://m.edso:)_.[rUIOan1064
55 AM@oTepHbIe CBOMCTBA OKCHUA M TUIPOKCHIA bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
56 Kereso https://m.edso:)_.[rUIOanld86
57 Oxcupl, Tusipokcu sl U conu xkenesa (1) u xxenesa bubmuoreka [IOK
) https://m.edsoo.ru/00ae35e6
58 O06o0menre u cucTeMaTr3aIs 3HaHHHA
IIpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 337124 10 TeMe «BaxHenmme Bubmmorexa [IOK
https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COECTUHEHUS
60 Brruucnenus no ypaBHEHHUAM XUMHUYECKUX PEAKIIAM, bu6muoreka [IOK

€CJIM OAVH 13 pCarcHTOB [1aH B M30BITKE UIIN COACPIKUT

https://m.edsoo.ru/00ae1750
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IpuMecu. BerauciieHrss MacCoOBOM JT0JIM BBIXOAA

MIPOJYKTa peaKuu
61 O06o0mIeHne U cucTeMaTu3aIys 3HaHUH 1
62 Kontponbnas padota Ne4 o teme «BakHelme 1
METaJIJIbl U UX COEIMHEHUS»
63 BemectBa 1 Matepuanbl B HOBCEIHEBHOM KU3HU 1 bubmmoreka [JOK
4eJI0BEKa https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEAbI 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
65 Ponp XxumuM B pelieHnn 3KOJIOTHYECKUX TTPOOIeM 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
66 PesepBuHLIﬁ ypok. O600111eHe U cCUCTEeMaTU3aLUs 1 Bu6moteka [JOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. Torosast koHTpoJsibHas paboTa 1 bubnuorexa [IOK
(TecTupoBaHue) https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 bubmuoreka [IOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 8 kiace O.C.I'abpuensa. M. [poda 2016

Xumus. 9 knacc O.C.I'abpuensu. M. [Ipoda 2016

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

["a6puensn O. C., Bockoboiinukosa H.II., SmrykoBa A.B.. HacronbHas kaura
yunutens. Xumus. 8 k1. Meroanueckoe nocobue. M. Jlpoda, 2010.

Xumust. 8 ki1.:KoHTpoIbHBIE U TPOBEpPOUYHBIE paboThI K yueOHuky O. C.
[Nabpuensna «Xumus. 8 O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u ap.
M.: dpoda 2009 .

INa6puensa O. C., Bockob6oitnukosa H. I1. Xumus B Tectax, 3agayax,
ynpaxkHenusix. 8— 9 k. M. JIpoda 2009 .

[Toypounsie pazpabotku no xumun k YMK O.C.I'abpuensaa M. BAKO 2018
INa6puensa O. C., OctpoymoB U. I'. HactonbHas kHura yauresas. XuMus. 9 Ki.
Metoauueckoe nocooue. M. Jlpoda 2010

Xumus. 9 ki1.: KoHTposabHbIE U TpoBepoUHbIe padboThl Kk yueOHuky O. C.
[Nabpuensna «Xumus. 9 O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u ap.
M. JIpoda 2009 .

I"abpuensu O. C., OctpoymoB U. I'. M3yuaem xumurio B 9 ki1. Jlugaktuueckue

mMarepuaiibl M. biuk mtoc 2009 .



IMa6puensu O. C., Bocko6oiinukoBa H. I1. Xumust B Tectax, 3agagax,
ynpaxkHeHusx. 8— 9 k1. M. Jlpoda 2009 .

Meroanueckoe nocodue k yueonukam O.C.I'abpuensna Xumus 8-9
O.C.I'abpuensu , A.B.Kynuosa M Jlpoda 2016

Xumnueckuit skcriepuMmenT B mikose O.C.I'abpuensu H.H.Pynos B.1.TonkyHos

[".A.lllunmapesa M [Ipoda 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

Xumus (8-11knacc) Buptyanbnas mabopatopust (371€KTPOHHOE YyueOHOE U3aHHE)
Xumust. MynbTumeanitHbie yaeOHble mocoous 8 ,9 knacchl

DJIEKTPOHHbBIE YUYCOHUKH 8-9 KItacChl






