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INOACHUTEJIBHASA 3ATINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 0OLIEr0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHOM IMpOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpPenojaBaHus y4eOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENSIX, OOIIel CTparernu OOydYeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYPUPOBAHHE 110 pa3feslaM U TEMaM IIPOrpaMMBl I10 XUMUH, ONIPEAEIAET KOIUYECTBEHHBIC
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO yY4EOHOTO COIEPIKAHMS.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOLIErocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (GOPMHUpPYEMble XUMHUEH
IIPEJICTaBJICHUS O B3aUMOINPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMY BEILIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYecKoil, MUIIEBOM U 3KOJIOrMYecKor 6e30acHOCTH, MPOOIIEM 3JpaBOOXPAaHEHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peanu3alil BO3MOXKHOCTEH JJIsi caMmMOpa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYyHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMHUT €O CHeUU(UKON HAaydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

Jlannble HampaBiieHHs B OOy4YE€HHHM XUMHUU 00€CIeYHBAIOTCS crenudukoi copepixaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATUN XUMHUHU, OCHOB HEOPraHMYECKOW XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHSATHI OPTaHUYEeCKOW XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja kK €€ m3ydeHuro. CopepaHue CKJIAJbIBAETCS U3 CUCTEMBI NMOHATHM O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUN O XuMuueckod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO NPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 paHee MW3YYCHHBIX YUYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. 3ajiadya y4eOHOro IMpeiMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS IPU U3yYEHUH BEIIECTB U XUMUYECKUX PEaKIlUii, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XMMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHHs Ba)XHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYaroIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue o61Iel PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMAaHUCTUYECKUX OTHOIIEHHUH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoWcTBa BellEeCTB. ArperartHoe coctosHue BeumiecTB. llonarue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMOCBS3b KOJIWYECTBa, MAcChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XuMUYeCKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaToOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOAeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
W ONHCAaHWE TMPHU3HAKOB TMPOTEKaHMS XUMHUYECKHMX peakuuid (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTa, (PUIBTpPOBAaHME, BBITAPUBAHUE, TUCTUIUISIIHS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinoponaa B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TemmoBoit A(PekT XUMHUYECKONW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mnpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOIE,
dbusznyecKrue 1 XUMHUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHus. KucioTer u comnu.

Moutsipablii 00bEM Ta30B. Pacd€Thl M0 XMMHUYECKUM ypaBHEHHSIM.



®dusnueckue cBoMcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HackimeHubsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BeniecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XuMu4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOAbl B HpHpoAe. 3arpsA3HEHUE MPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHJI0B. PU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuios.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCNOT. Pan akruHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEJICIIEHUE COICPKaHMsl KUCIOpPOoJa B BO3yXe, OJIydeHHEe, COOUpaHue,
pacro3HaBaHUE M HM3yYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HX CBOWCTB, MOJy4yeHUE, COOMpaHUE, pAclO3HAaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacCTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), HCCIIEAOBAHNE OOpPA3]0B HEOPraHMYECKUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJo4Yel, U3ydeHue
B3auMojieiictBus okcuga Meau (ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT € METaljlaMH,
peakuuil HEUTpaau3aluM, IOJIYy4eHHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJU, pEeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHbIE METAJUIbl, T'aJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema xumudeckux osiaemeHtoB J[. U.
MenneneeBa. Koporkomepuoanas W JumMHHONEpuoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux onemeHtoB JI. M. MengeneeBa. Ilepuonst u rpynmbel. DU3HYECKU CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szxep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIi U IpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIporecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpa3LOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[MHKa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHHE, PEaKI[UU Pa3I0KEHHUs, COSIUHEHUS).

Mesicnpeomemmnle ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOpPHbIE MOPOJbI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOMOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMHUYECKON CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKON PEMIETKH M BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBOMNCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCAM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PEaKIuid MO pa3IMYHBIM TpHU3HaKaM (TI0 YUCITy U COCTaBy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUIECKHE YPaBHEHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. I[loHsiTHE O XuUMHUYecKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMHYECKON PEAKIIUU U TTOJIOKEHNE XUMUIECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu moHHoro oOMeHa. YCIIOBHs NPOTEKaHUS peakifii HOHHOTO OOMEeHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca JUCCOLMALUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHUYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uelnoBeka. BakHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak mMpeACTaBUTENS Kiacca KHCIOT M coeruduueckue). XHUMHUYECKUE peakiud,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpHUPOAE. XHUMHYECKOE 3arpsA3HEHHE OKpYKAIOIIEH Cperpl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHEHHE B MpHpojJe, (U3NYECKHe WU
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJIy4EeHHE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yriaepona, UX pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMMUYECKHE CBOICTBa, IOJydeHHE U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, JTWJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAJIOB), O3HAKOMJIEHHWE C 00pa3llaMH XJIOPUIOB (TajlOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX yA0OpEeHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUIEOMATEPUAIOB), M3YUYEHUE MOJeNell KPUCTAIMYECKUX PEIETOK aiMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHMCIIOTO Ta3a, MPOBEJEHUE KAUeCTBEHHBIX peakiuil Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN PsAJl HAOpsOKEHUH MeTauioB. DU3MYECKHME W XUMHYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aTFOMUHUS U TUJIPOKCUJA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 33]a4 0
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIeH cpefbl (TIpeenbHas JOMyCTUMAas KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MeXInpeAMETHBIX CBSI3€M MPU M3YYEHHH XUMHH B 9 Kilacce OCyIeCTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHJ, H30TOIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS NPOrpaMMbl OCHOBHOrO 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OZIe 0O0Y4YEHUsI XMMHUHU B €IUHCTBE YUeOHOH U BOCIIUTATEIbHOM AEATEIbHOCTU B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKHMMHM  COLIMOKYJIBTYPHBIMM U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU U HOpPMaMU MOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATTU3ALIMH 00yUYarOIIUXCSL.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTAlMi M pacIIMpPEHHE ONbITAa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAU€HUs XMUMHYECKOM HayKH B >KM3HH COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpManueil o mepeaoBbIX JOCTUKEHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BAaTEIbCKOM, TBOPUECKOM M JAPYrMX BHMJAX JEATENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IpoLiecce ITON y4yeOHOH NesTeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEH C MO3MLIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BEUIECTBE M  XMMHYECKOM  peakiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISAIOLIME OCHOBY JUIS
NMOHMMAHUA  CYHIHOCTH HAyYHOM  KapTUHBl MHpa, MpeJCTaBiIeHHs] 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOIBI, B3AUMOCBA3SIX 4Y€JIOBEKa C NMPUPOIAHOU CPEAOH, O POIU
XUMUH B II03HAHUM 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUW 110 XUMUMH,
HEoOXoauMBble Ul OOBSACHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4e€OHBIMH TEKCTaMHM, CIIPABOYHOH JUTEPaTypOd, NOCTYHNHBIMH TEXHHUYECKMMM CpPEICTBaAMH
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepec K OOYyYEHMIO M IO3HaHUIO, JIF0OO3HATENbHOCTh, FOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHOM M HCCIEI0BATENbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢hopMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHA K CBOEMY 3[0pPOBBIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJICHUsI AIKOTOJs, HAPKOTHKOB, KYpPeHHS), HEOOXOAMMOCTH COOIOACHUS
npaBui1 0€30MacHOCTH TpU OOpamleHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY W peajbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUYCHHUIO MPO(ECCHii B Tpya pa3IndHOro poJia, yBaKEHHUE K
TPpyLy U pe3yiabTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAaHMM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUHU
POJOJDKEHUs 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW Mpo(hecCHOHAIBHON JesITeIbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B IPO(ECCUOHATIBHOM Cperie;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyILECTBOBaHMS, MOHUMaHUE IEHHOCTU 3JI0pPOBOr0 M 0€30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U ICHUXHUYECKOMY 370pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOTO MOBEACHUS MU paboTe C BeleCTBaMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAIOLIUX 310POBBIO U )KU3HU JIOIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUM XUMHHM, IS pelleHUus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel WX pelieHus
MIOCPEICTBOM METOJNOB XMMUU, DKOJIOTUYECKOIO MBIIUICHHs, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MeranpenMeTHBIX pPE3Yy/IbTAaTOB BBIIENAIOT 3HAYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHsl, IPUHIIMI, TUnore3a, (akrt, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMEeTOB (POPMUPOBATH MPEJICTABICHHUE O
[IEJIOCTHOW HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe AEUCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBUA:

YMEHUSI MCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIIJIEHUS I[P OCBOCHHMM 3HAHMIA:
pacKpbIBaTh CMBICI XMUMHMUYECKHX MOHATHHM (BBIACNATh MX XapaKTEpHbIE MPHU3HAKH,



yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHM IS Kiaccuukanuu
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIM, YCTaHABIMBATH IPHUYUHHO-CIICACTBEHHBIE CBSA3H
MEXy 00BEKTaMU U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, 1€TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKJIFOUCHHUS;

yMEHHUE MPUMEHATh B MPOLIECCe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH MHIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHbIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMyna M YpaBHEHHE XHMHYECKOH peakuud — IpU pEleHUH Yy4eOHOo-
NO3HABATENBHBIX 33734, C Y4YETOM OSTHUX MOJCIBHBIX TMPEACTABICHUH BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XMMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aeMBbIX IIPOLIECCAX U ABICHUSAX.

Ba3oBble ncciaegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS TUIIOTE3bl IO TPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3alMU U TPOBEICHHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IIPOLIECcCa, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3yiabTar, (opMyIHpoBaTh OOOOILIEHHS W BBIBOABI MO pe3yjlbTaTaM IpPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJEIaHHON padore.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIHIO PA3IMUHBIX BUIO0B
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblEe I[0ocoOus, pecypchl HHTepHeTa), KpUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHs YU€OHBIX U MO3HABATEIbHBIX 3a]1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B O00JACTH MCIOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (QOpPMY TpeACTaBICHHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCHOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce YYEOHOH U HCCIeI0BaTENIbCKON
NeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEITLCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSTHME OKPY’KaIoLIe MPUPOJHOM Cpesibl.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Juanora u (Wiu) AUCKYCCHUH) IO CYLIECTBY
oOcyxmaemMold TeMbl, (HOPMYTHUPOBATH CBOM TPEUIOKEHUS OTHOCHTENBHO BBITOIHEHHS
NpeI0KEHHOH 3a/1a4H;

YMEHUS MPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIMI0 pPEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OTBITA, JabOPATOPHOM pPabOTHI MO WCCIICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI O MMPOEKTa);

yYMEHUSl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHOH U
UCCIIEIOBATEIILCKON JICATENIFHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra



0O0IIMX WHTEPECOB M COTVIACOBAHMSI TMO3HMIMN (0OCYXIACHUS, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENATh LU ACSITeNbHOCTH, IIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BBIOMpPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JEHCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM TMOJNY4YeHHs] HOBBIX 3HAHMA 00 H3yyaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O pEe3ysIbTaTa 3asBJICHHON 1LI€Mu,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO O0S3aTEIBHOrO COAEpIKAHMUS,
YCTAHOBJICHHOTO JaHHOM (enepanbHOW pabodell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIC
oOydaroluMuUCs Hay4yHble 3HAHHUS, YMEHHMS MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl ACATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUAX.

K xonmy oOyuenust B 8 kiiacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHITHM: aTOM, MOJEKYJa, XUMUUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJTHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJICKYJISpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJs XHUMHYECKOTO
9JIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKast peaKiusi, Kiaccuukanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNS, PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 9K30- ¥ SHO0TEPMUYECKHUE PEAKIMH, TeIIOBON 3 (EKT peaklnu, siIpo aToMma,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIEHTHAs CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
HOHATHS NPH ONMMCAHUM BELIECTB U UX NMPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMpeneNsiITh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHUCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

e ONUCHIBaTh M XapakTepus3oBaTh TabmuuHyo (opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moAarpymnma (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Mameie W OodbIIME TEPHOMBI, COOTHOCHUTH
00o03HaueHusI, KoTopele UMetoTcst B Tabiuue «llepuonuyeckas cucremMa XUMHYECKHX



sneMmeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEILIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHbIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUiA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPAIICHUHN B Pa3IUUYHBIX YCIOBUSX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakinu;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHIE, CUCTEMAaTH3aIUI0, KIACCU(PUKAIUIO, BBISBICHUE MPUUYUHHO-
-CIIC/ICTBEHHBIX CBSI3€H — NIl U3YUEHHs CBOMCTB BEIIECTB M XMMHUYECKHX pEaKLuH,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONIOJEHUEe,  HU3MEpEeHHUeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM MOCYyI0M U J1abOpaTOpHBIM
000py/s0BaHUEM, a TaKXe IpaBWiIaM OOpAallEHUs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMHU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pAaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JTakMyc, peHondTanenH, METUIIOpaHK U Apyrue).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHATHNA: XUMUYECKHUU DIJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XMMHYECKass peaklus, XUMHUYECKast
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJib, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUW,  OKHUCIHTENb,  BOCCTAHOBHUTEIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTAUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM pEeaklHH, IPEeAebHO JIOIyCTUMAas
koHueHrpanusa [1JIK Bemecrtsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATHA W MPUMEHSATH 3TH
MTOHATUS ITPU ONIMCAHMM BEIECTB U UX MPEBPAICHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBieHHUS (OpMyn BelecTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy coelMHEHHH 1o (opmMynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,



METaJUIN4YecKas) B HEOPraHMYECKUX COEIUHEHUSAX, 3apsii HMOHA IO XMMUYECKOH
dopmyre, xapakTep cCpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [I. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHUE: ONMCHIBATh U XapaKTepu3oBaTh TadbauuHyo Gopmy [leproanueckoi
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh IMOHATHUS «IJaBHas noarpymma (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B IEPUOAMYECKON Tabnmie, C
YHMCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsSI aTOMOB XMMMUYECKHX JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOlIee YNUCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MaJbIX IIEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIeHEeH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONHUCBHIBaTh) OOLIMEe U cHelM(UUECKHMEe XUMHUYECKHE CBOMCTBa
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPaBHEHUS 2JICKTPOIMTUUYECKON TUCCOLMALMU KUCIIOT, LIEJIOUEl U COJIEH,
MIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEaKuii HOHHOTO OOMEHa, YpaBHEHHsS PEaKIIH,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME T€HETUYECKOW CBS3M MEXJIY BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEeHTa 1o (hopMyJie COeJMHEHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

coOuo/iaTh MpaBWJa TIOJIb30BAaHUS XMMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOTY4YEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M yIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CUWJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAl[UU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEACTBEHHBIX
CBA3EM — JUId M3Yy4EHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWSA — HaAOJIOJAEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema
3.1 XUMHYECKHX daeMeHToB Jl. W. 7
Mennene-eBa. CTpoeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

aToMa
X .
3 2 OHMquC:aH CB_;BL 8 1 BI/I6JII/IOT€K21 HOK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKI_II/II/I
bubmuoreka [JOK
n 1
TOTO o pasaeity > https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME

9 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uM¢ppoBbIe
Ne n/m P Konrpoabnbie IIpakrnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pnen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIUH
[ToBTOpEeHUE 1 yroyOneHue 3HAaHUA bubnmnoreka [JOK
1.1 5 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoteka [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 3 1 1 bubnmnorexa [JOK

XUMHYECKUE peakllui B pacTBOpax

https://m.edso0.ru/7f41a636
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Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["amorens https://m.edsoo.ru/7f41a636
00
22 | anewewron ViAorpynms, Copan e 6 BuGnorera LIOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COEUHEHUS
s OOmas xapz\ljiepncmxa );I/IMI/I‘I(;CKI;X , BuGmmorexa LIOK
) 3JIEMEHTOB -rpynsl. A3ot, hochop u ux
Py ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
| e 8
' . DYIIBL poA https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro no paszneny 25
Pa3znea 3. Merajliibl M MX COCIUHEHUS
bubnmnorexa LIOK
3.1 00 I 4
HIHE CBOMCTRA METAIITOB https://m.edso0.ru/7f41a636
3.2 Baxueiiime MeTauibl 1 UX CO€IUHEHUS 16 bubmmorexa [IOK
' g https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20
Paszgea 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiecTtBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' B P https://m.edso00.ru/7f41a636
Hroro 1o pasneny 3
PeszepBHOE Bpems 3 bubnmoreka [JOK



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 7
IMOYPOUYHOE NIVIAHUPOBAHHUE
8 KJIACC
No KounuecTBo yacos DJlIeKTpoHHbIe UG pOBbIE
11/_11 Tema ypoxa Beero Konrpoubupie IlpakTnyeckune  00pa3oBaTe/IbHbIe
padoThI padoThI pecypcbl
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227¢
e e o e |
OpaTop PHEMPBL Obpattie ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
e e s a |
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMEI U MOJIEKYJIEI 1 bubmorexa [JOK
y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DJIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
buo OK
[IpocThie U CIOXKHBIE BEIIECTBA 1 nosmotexa Il

https://m.edsoo.ru/ff0d2a6c¢c
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bubmuorexa [JOK

9 ATOMHO-MOIIEKYIISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckast popmynia. BaneHTIEOCTL aTOMOB bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JJIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHTEIbHAS MOJICKYJ/ISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOT0 JIEMEHTa B bubnnoreka [JOK
COCTMHCHHUU https://m.edsoo.ru/ff0d350c
13 Kommuectso BemectBa. Mois. MossipHast bubnnorexa [HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas pEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS bubnnoreka [JOK
XUMUAYECKHX PEaKITHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo0.ru/ff0d3b88
17 Brruncnenus konndecTBa, Macchl BEIIECTBa 1O bubnnoreka [JOK
YPaBHEHHSIM XUMHUYECKHX PEAKIIUit https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHUECKAX peaKIni
18 (COCI[I/IHq;HI/ISIHpaBJIO)KeHI/I}I 3a1\1zemelim;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIiI-
19 SHIUKJIONEINUCT. O60gI;IIeHHe u bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUHA
20 Konrtponsnas padora Nel mo teme «Bemecta bubnuorexa [IOK
U XUMHUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas Bo3ayxa. bubnuoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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Kucnoposn — snemMeHT ¥ mpocToe BEIIeCTBO.
O3o0H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peakuu OKUCIIEHUs, TOPEHUE). bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
CriocoOsl MosTy4eHus KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUYECKON peaKkuu
24 MIOHSTHE O T(i)[()bMOXI/IMI/IIIeCKOM YII))aBH;IHI/II:I Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX PEaKIIMIX
TornmmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIoco0bI Zro bubamorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe " I(2061/1paH1/Ie KHCIIOpOJia Brbmiorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Boxopon — s51eMeHT U IIpOCTOE BELECTBO. bubnuoreka [IOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUYECKHE CBOMCTBA bu6mmoreka [JOK
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme Bu6miorexa 1IOK
31 «ITomyuenue u cobupanue Boopo/a,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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bubmuorexa [JOK

32 M i 00BE .3 A
OJISIpHBINA 00BEM Ta30B. 3akoH ABOTaapo https://m.edsoo.ru/ffod542e
B O0béMma,
I
) Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
B 61é
(o | Do e e e oo
pedit . https://m.edsoo.ru/ff0d5708
OTHOIIICHHNUU I'a30B
35 duznyeckue 1 XUMHUYECKHE CBOICTBA BOJIbI Bubmiorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i, 11 0
0CTaB OCHOBAHUU OHATHEC 00 MHAMUKATOpAX https://m,edsoo,ru/ff0d59e2
B .H
| oo R
HCHACHI HHBI TBOPBI. Bast JISA
B bacteop A https://m.edso0.ru/ff0d5b40
BEIIECTBA B paCTBOPE
IT 6ota Ne 5
% lpurotontenni pactaopos ¢ onpeeaoi b morera LIOK
p . . p p e https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JIei paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnnoreka [JOK
«Kucnopoza. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KJIacCUupUKAIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
5 suomomn, oomomman n sporepms biGmorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUs: COCTaB, KJIaccU(UKAIIHS, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA bubnuorexa [JOK
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OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenne u XMMUYECKHE CBOHCTBA KMCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
46 .
MOJIY4CHHSI, XHMHUYCCKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3AIU 3HAHUI bubmorexa HOK
https://m.edsoo.ru/00ad9cb?2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHMUECKUX COCIMHEHHIA" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KIacCUPUKAITII
51 xnﬁnqecxnx 3JIEMEHTOB. ?IOHHI;I/IC 0 rpyImnmnax bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJ/THBIX 2JIEMEHTOB
ITepuonuueckuii 3akoH u [leproanyeckas
52 cnieMl; XUMHYECKUX BHeMeII-I)TO;[ . . bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpynIbl, MOATPYIIITHI bubmmorexa [OK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
H3oToms! https://m.edsoo.ru/00ada342
95 CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubnmoreka [JOK
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aneMeHToB llepuoanueckoii cucremst . H.
Meunpeneena

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

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

56 ero nojoxeHuto B [lepuoanueckoii cucreme Bubmmorexa LIOK
JL 1. Meneneesa https://m.edsoo.ru/00ada824
3nauenue Ileprmoanueckoro 3akoHa aist
57 pa3BUTHUS HayII)ﬂ/I If npaktuku. J[. U. ’ bubmmorexa LIOK
MeH1eIeen — yHEHEL, TIEAArOr i IpAK AU https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmnoreka [JOK
59 Hormast xuirecias cpsb https://m.edsg).ru/OOadac34
60 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemosssipHasi XUMUYECKas CBSI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmnoreka [JOK
62 CTeneHe okuCneHHS https://m.edsi.ru/OOadae28
63 OKHCANTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH Bubmmorexa LIOK
https://m.edso00.ru/00adb076
64 OKMCIINTEIIM U BOCCTAaHOBUTEIIN bubmmorexa [TOK
https://m.edsoo0.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue bubnnoreka [JOK
aToMa. XMMHYECKAs CBI3b» https://m.edsoo0.ru/00adb486
66 PezepBHblit ypok. O600111eHNE U bubnuoreka [IOK
CHCTEMATH3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o0111€HNE U bubnuorexa [IOK

cUCTeEMAaTHU3al s 3HaAaHUU

https://m.edso0.ru/00ad9ch?2
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68 PezepHblit ypok. O6o0mIeHnE 1 1 bubmumoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
9 KJIACC
No Kosun4yecTBo yacos Jlara JJleKTpOHHBbIE LU (PPOBHIE
Tema YpoKa KOHTpOJIbeIe HpaKaneCKne OﬁpaSOBaTeJIbele
n/n Bcero HU3y4YeHUs
padoThI padoThI pecypcbl
[lepnonnueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHUYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XiMI/I‘leCKI/IX 3JIEMEHTOB 1 Brbmiorexa LIOK

- https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4yeckoil CBSA3U M THIIBI 1 bu6nmoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «[ToBTOpEHUe u yruybaeHue 1 1
3HaHUI OCHOBHBIX Pa3/IeNioB Kypca
8 Kkiacca»

Knaccudukamnms xumMuaecknx bubnuorexa [JOK

6 N 1
peaKIvii 0 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

7 [ToHsiTHE O CKOPOCTH XMMHYECKOM 1 bubnuorexa [JOK
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pCaKknuu. IloHsTHE O TOMOI€HHBIX U
IeTEPOrcHHbIX pCAKIUAX

https://m.edsoo.ru/00adbe9a

TlonaTne o XMMHUYECKOM
paBHOBecuH. DakTOPBI, BAUAIOLINE

8 Ha CKOPOCTh XUMHUYECKOW PEaKLIuu bubmorexa LIOK
https://m.edsoo.ru/00adc28c
1 TIOJIOXKEHUE XHMHYECKOTO
paBHOBECHS
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus >JIEKTPOIUTHYECKOM
10 ,[[I/IC(IJDOI_II/IaI_II/II/I?CI/IJIBHLIe " ciaa0ble bubmorexa HOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuoteka [JOK
00 3JIEKTPOTUTHUECKOM https://m.edsoo.ru/00add5d8
JTUCCOTTHAITIT
XuMHYECKHE CBONCTBA COJICH B
13 CBETE MpeJICTaBICHUI 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANMEKTPOIATHICCKON TUCCOITUAITIT
14 [TonsiTHe 0 runponn3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. Butmorexa LOK
16 «Pemenne sKcriepuMeHTaTbHBIX

3a1a4»

https://m.edsoo.ru/00addbfa
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KonrtponsHast padora Ne2 o reme

17 «DNEKTPOTUTUYECKAS bubnuorexa [JOK
nUcconranvs. XAMUYECKHUE https://m.edsoo.ru/00addec0
peaxkiuu B paCTBOPax»

06 .
18 Xuutcosne cnoicrsa a npviepe borer LIOK
pUMEp https://m.edsoo.ru/00addfe2
XJiopa
Xn .C )
19 snsticoxne cnoicrsa, noayuee biGiorer LIOK
> OV ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IT 6ota Ne 2
20 lonysenc commoi kneorss, buGiorera LIOK
YHEHITE 07 ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
21 scexnx peastai, con o Brmorer LLOK
PATLIL, A https://m.edsoo.ru/00ade488
W3 PEareHTOoB JiaH B U30BITKE

99 OO6mrast XxapakTepucTHKa SJIEMEHTOB bubnuotexa [JOK
VIA-rpymrsr https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

Haxoxnenue cepol u €€ bubnnoreka [JOK
23 .
COEIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
C ) )
26 quancerie n xmmicore biorera LLOK
. https://m.edso00.ru/00ade802
CBOHCTBa
Oxcunsl cepbl. CepHast KHCIIOTA, BuGmiorexa LIOK
25 ¢busnyeckue 1 XUMHUECKUE

CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoba
IIOJIy4EHUS CEPHOM KUCIIOTHI.

bu6mmoreka [IOK

26 XUMHUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeibl
COCTUHEHUSIMH CEPBI
97 Brruncienue MmaccoBoU I0JIU bu6mmoreka [IOK
BBIXOJIa IPOIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB
VA-rpynimsl. A30T,
28 pacnppoycllpaHeHHe B IIPHPOJIC bubmmoreia LIOK
’ https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AmMHEaK, ero Gu3nvecKue u
29 XMMHUYECKHE CBOICTBA, MTOJIyYEeHHE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 1o Teme
30 «l?lonyquHe al\fMI/IaKa U3YYCHHE bubmmoreia LIOK
B ’ https://m.edso00.ru/00adf180
€ro CBOMCTBY
31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bu6nmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonk30BaHWe HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MHUHEPAIbHBIX
32 ynoOpeHuit. XuMuieckoe ’ bubmorexa HOK
. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeabl
COCIMHCHHSMU a30Ta
®docdop. Oxcun pochopa (V) u BuGmorexa LOK
33 ¢dochopHas kucnora, pusnuecKue u

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue GocdaToB B
Ka4eCcTBE MHHEPAIbHBIX

bu6mmoreka [IOK

34 yIo0peHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHEeHIE B
35 HpI/IpEl[i[ gmmlt){ecxie u Bu6mnorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Oxcunpl yriaepoaa, ux pusnyeckue
1 XMMHUYCCKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOTIEMBI bubmmoreia LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHast KUCIOTa U €€ CoNn bubmmoreia LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 mo Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHast peakiiusi Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
[TepBoHavaIbHBIC TOHATHUS 00
39 oprpaHI/IquKI/IX BEIIIECTBAX KakK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
. bubmnoreka LIOK
40 Kpeinit 1t ero coeaers https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
a1 Pemrenne skcnepuMeHTaIbHBIX bubnnorexka [JOK
3aja4 1o TeMe «Bakueitmme https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHEHUS
42 KonTponbnas padota Ne3 mo Teme bubmuoreka [JOK
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«Ba)xgeuIme HeMeTaJJIbl U UX
COCTUHEHUI»

https://m.edso0.ru/00ae0e18

OO01mmas xapakTepucTHKa
XUMHYECKHUX DIIEMEHTOB —
MeTau1oB. MeTrayunueckas CBsI3b U

bubmuorexa [JOK

43 METaJTIMYeCKasi KPUCTAJUINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIIOB
XHMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt Bubmiorexa LIOK
N https://m.edso00.ru/00ae1156
HaIpsHKEHUHA METaJIOB
O61ue cnocoObl MOTydeHHs
MetaiuioB. CriiaBbel. Beraucienus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso00.ru/00ae1156
peakIuii, €clii OJIMH U3 PearecHTOB
COJICPKUT TPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB bubmorexa IOK
https://m.edso00.ru/00ael1278
47 [IlenouHbIE METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnmuorexa [JOK
KaJus https://m.edso00.ru/00ae14b2
49 [IleroyHO3EMENBHBIE METALIIBI — bubmuorexa [IOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8
50 Baxueline coenMHEHNS KAJIbIU bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS

3HaHUHU
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JKéctkocTh BOIBI U CIIOCOOEI €8

bubmuoreka [JOK

52 yCTpaHeHUs https://m.edso0o.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 ")IrzéCTKOCTL BOf[BI 1 METOMEI € bubmorexa HOK
. https://m.edsoo.ru/00aelae8
YCTpaHECHUS
54 ATTOMUHI bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeneso https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS
3HaHUU
[IpakTnueckas padorta Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a7a4 1o TeMe «BaxkHeitnme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubnnorexka [JOK
COJEPIKUT pUMECH. Beraucienus https://m.edso0o.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
62 KontponsHast padora Ne4 o reme
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«BaxaelIme MeTajuibl U X

COCIMHEHUS»
63 BemwecrBa u marepuassl B 1 bubmuorexa [IOK
MTOBCETHCBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMI/I‘IGCKOCuBan}ISHCHHe 1 bubmuorexa [JOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexa [JOK
HKOJIOTHYECKUX MTPOOIEM https://m.edso0o.ru/00ae4270
66 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O600111eH1E 1 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Xumus, 8 knace/ Nabpuensu O.C., OctpoymoB W.I'., Cnanxo C.A., AKIHOHEpPHOE OOIIECTBO
«3narenscTBO «lIpocBemenne»
Xumus, 9 knace/ Nabpuensu O.C., OctpoymoB W.I'., Cnanxo C.A., AKIHOHEpPHOE OOIIECTBO
«3marenncTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Ia6puensa O. C. Xumms. Meronnyeckoe mocobue mns 8 kimacca ydeOHoe mocoOue s
obmeoobpazoBatenbHbix opranuzanuii / O. C. I'abpuensu, M. B. Akcénona, U. I'. OctpoymoB.
— M.: IIpocgenieHue
INabpuensa O. C. Xumusa. Metomuueckoe mocodme st 9 kiacca: yded. mocobue s
obmeobpaszoBarenbubix opranuzanmii / O. C. 'abpuensn, U. B. Axcénosa, 1. I'. Octpoymos.
— M.: IIpoceernienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bu6mmorexka [IOK

https://m.edso0.ru




