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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO 00LIEr0 0OPa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHO paboueil nporpaMmmsl
BOCITUTAHUS U C YUETOM KOHIEMIUU MPENOAaBaHUsl YUEOHOT0 MpeaMeTa « XuMush»
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T OPEACTABICHUE O MENX, OOIICH CTpareruu
OoOyuYeHUsl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  00S3aTEIBHOE  MPEIMETHOE COZIEPKAHUE,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccaM W CTPYKTYPUPOBAHME I10
pazgenaM M TeMaMm MPOrpaMMBbl IO XWMHH, OINPEACISIET KOJIMYECTBEHHBIE M
KQUECTBECHHBIE XapaKkTEPUCTUKA COJIEPIKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh  M3YYEHUS XHUMHM C  YYETOM  MEXKNPEIAMETHBIX U
BHYTPUOIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  O0yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTesbHOM
IpPOrpaMMbl HA YPOBHE OCHOBHOIO OOILIET0 0Opa3oBaHMs, a TAK)Ke TPeOOBAaHUH K
pe3yabpTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHOM JACITENRHOCTH OOYYaromerocss Mo OCBOCHHIO
y4eOHOr0 COACPKaAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM UIsi (OpPMUPOBAHWS MHUPOBO33PCHHS
00y4aroLEerocs, €ro MPeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpPMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHSIX
SHEPruM W 00 HBOJIIOLMKA BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npo0JeM YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPrETHUCCKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XumMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJii  CAMOPA3BUTHS U
(OpMHUPOBaHUS KYJILTYPhI INYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (DOPMHPOBAHHME MBILUICHAS W TBOPYECKHX CIIOCOOHOCTEH
0o0yvarommxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCIICIOBATEIBCKUX YMEHHMH, HEOOXOJMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETBbHOCTH,

3HAKOMHUT CO CHEUM(PHUKON HAYYHOTrO MBIIIIEHUS, 3aKJIAIbIBACT OCHOBBI
LIETIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOUN rPAMOTHOCTH 00yYarOIIUXCH,



COoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHONICHWS K €CTECTBEHHO-
-HAy4YHBIM 3HAHHAM, K IPUPOJE, K YEIIOBEKY, BHOCHT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBjcHHUs B OOYYEHUMM XMMHUU OOECHEUYMBAKOTCS CIECHHA(PHKON
COJEP)KAaHUSl  y4eOHOrOo  MPEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTUYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM Ha OMPEACIIEHHOM 3Tare eé
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOrO 00mIEro o0pa3oBaHUsl OPUCHTHPOBAH Ha
OCBOEHME OOYYAIOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWUMHH, OCHOB
HEOPraHWYEeCKOH XWUMUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHAYECKO XNUMUHU.

CTpyKkTypa coacpraHusl MPOrpaMMmbl MO XUMUM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXO0AA K €€ M3yueHUr0. COAECP)KAHME CKIIAJbIBACTCA M3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUI O XUMHAYECKOM
peakuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuW30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOIO PAa3BUTHs 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
Pa3HOro YpOBHS:

— @TOMHO--MOJIEKYJIAPHOrO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuomnueckoro 3akoHa /[. 1. Meneneesa kak OCHOBHOTO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMW BEIIECTB B
pacTBopax.

TeopeTHYeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHSL K JAPYTrOMY, BBIIOJHSAS (YHKIMM OOBSICHEHHS W TPOTHO3WPOBAHHS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA W IOJYUYEHUS
MU3Y4YaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABIIAIOIIECH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW NPUPOABI, LEHHOCTHOIO OTHOLICHWA K HAYYHOMY 3HAHHUIK U
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpy>KaroIUil MUpy,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiracey.

[Ipy W3ydYeHMH XUMUM OPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOTrO MpeAMETa COCTOMT B (POPMHPOBAHMM CUCTEMBI XMMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MWPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



NPMOBWEHNN K Hay4YHbIM MeToAamM MO3HAHMA NpPW  WU3YYeHUU BELLECTB MU
XUMWUYECKUX peakunin, B (DOPMUPOBAHUU N Pa3BUTUN NO3HABATENIbHbIX YMEHUI ©
MX TMPUMEHEHUM B Yy4yebHO-MO3HaBaTe/IbHOM W Y4yeOHO-UCCNef0BaTeIbCKOM
[eATeNIbHOCTK, OCBOEHUM npaBua 6Ge3onacHOro obpalleHus ¢ BelecTBamu B
MOBCEAHEBHOM XN3HMW.

Mpn N3yyYeHUN XMMUU Ha YPOBHE OCHOBHOIO 06LLero o6pasoBaHuA BaKHOe
3HayeHMe Npuobpenu Takne Lenun, Kak:

- (opmupoBaHMe WHTENNEKTyalbHO pPa3BUTOM /NMYHOCTW, TFOTOBOM K
caM0o06pa3oBaHNIO, COTPYAHNYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PeLUEeHWH,
CNOCOGHOWN afanTUPOBaTLCA K ObICTPO MEHAIOLMMCS YCNOBUAM XU3HU;

- HanpaBneHHOCTb  06ydYeHMA Ha cucTemaTMyeckoe npuobleHue
00yyvarloLWmnXcs K CaMOCTOSATE/IbHOW MO3HaBaTe/IbHOW [AeATeNbHOCTU, Hay4HbIM
MeToAaM MO3HaHWUS, (OPMUPYHLWMM MOTUBALMIO WU pa3BUTUE CMNOCOOHOCTEN K
XUMUK;

- obecneyeHune ycnoBui, cnocobCTBYOWMX NPUOOPETEHNIO 06YYatOLLUMNCH
onbiTa pa3HOO6pa3HON AeATeNIbHOCTU, MO3HAHWA M CamMOMO3HaHWUA, KIYeBbIX
HaBbIKOB (K/HOUYEBbIX KOMMETEHLWIA), MUMEKLWMNX YHUBEPCANbHOE 3HayeHue Ans
pPa3INYHbIX BULOB AeSATENbHOCTMH;

- (hopmupoBaHue o0b6Uen (PYHKUMOHANLHOW W eCTeCTBEHHO-Hay4YHOMU
rpaMoOTHOCTW, B TOM 4uUC/le YMEHWN OO6BACHATL W OUEHMBATb SABNEHUA
OKpY>XaloLWero mupa, WUCMNonb3ys 3HaHUA WU ONbIT, NOJIyYEHHble MPU N3YYEHUU
XUMUW, NPUMEHATb MX MPU peleHun npobnem B MOBCEAHEBHOW >KU3HU U
TPYAOBOWN AeATeNIbHOCTY;

- (bopmupoBaHMe Yy obyvalOWMXCA TYMaHUCTUYECKUX  OTHOLLEHUNA,
MOHUMAHUS LEHHOCTU XUMWYECKUX 3HAHWA [ANnd  BblpabOTKM 3KOMOTMYECKM
LleniecoobpasHoOro noBefeHUs B ObITY W TPYAOBOW [eATENbHOCTU B Lenax
COXpaHeHUs CBOEro 340P0BbA U OKPYXKatoLLen NpUpoLHON cpefbl;

- pa3BuTMe MOTUBaUMW K OOYYEHUID, CMOCOBHOCTEN K CAaMOKOHTPONO U
CaMOBOCMUTAHUIO HAa OCHOBe YCBOEHMA 06LLeYeN0BeYECKUX  LEHHOCTEN,
rOTOBHOCTW K OCO3HAHHOMY Bbl6OpY NpoguAA M HanpaB/ieHHOCTW AanbHENLLEero
006yuyeHus.

OO6luee 4MCNO 4acoB, OTBEAEHHbIX AN W3YYEHUS XMMUM Ha YPOBHE
OCHOBHOro 06Lero o6pasoBaHusi, coctaBnset 136 yacos: B 8 knacce - 68 yacos (2
yaca B Hefento), B 9 Knacce - 68 yacoB (2 4yaca B Hegento).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena m BemiecTBa. MOU3NUYECKME CBOMCTBA BEIIECTB. ATrPEraTHOE COCTOSIHHE
BenlecTB. [IoHsATHE O MeTOAaX MO3HAHHMS B XMMHUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKUE HIEMEHThl. CHMBOIBI XUMWUYECKUX
3eMeHTOB. [IpOCThIE M CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTP aTOMOB XWUMHYECKMX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAs —Macca.
OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHHH.

KonnyectBo Bewecrsa. Mosib. MosisipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacchl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BemiectBa. Pacuérbl mo Qopmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKIMIA (COCTUHEHMS, PA3JI0KEHUS, 3aMELICHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYI0M, MpaBuiiaMi padoThl B 1a00paToOpun u
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM OOOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCALMS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMWUYECKMX peakumidi (passioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB PA3JCIICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUIUISALAS, XpoMarorpadus, TPOBEACHUE OUYMCTKH MMOBAPCHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWsT MAacChl, CO3JAHUE MOJEIEH MOJEKY
(IIapOCTEP>KHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KACIOpom — 3IEMEHT W MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiictBa (peakumm ropeHusi). Oxcuapl. [lpumenenne kucinopoga. CrnocoObl



NOJlyYEHUsl KUCIOpoJa B JIaoOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupojie. O30H — alIOTPOIHAs MOAU(PUKALAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHIAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpocToe BewiecTBO. Haxoskaenuwe Bomopona B
npupoae, (QU3NYECKUE KW XUMUYECKHUE CBOWMCTBA, MNPUMEHEHHUE, CIOCOOBI
nostyyeHus. Kucmorel 1 comu.

MosnsipHblii 00bEM Ta30B. PacY&Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachllmeHHbIE W HEHACHIMIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 10Jis BEMIECTBA B PACTBOPE. XMMHUECKUAEC CBOMCTBA BOABI. OCHOBAHMS.
Ponbe pacTBOpOB B MPHUPOAE W B XKU3HM 4Y€I0BEKa. KpyroBopoT BOABI B IIPUPOJE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasymme. HoMmeHnknmatypa oOkcuaoB. @OH3MYECKHME W XHUMHUYECKHE
cBOiCTBA OKCUIOB. [lonyueHne OKCua0B.

OcHoBannda. Krnaccuukauus OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaumsa kucnor. HoMeHkmatypa KUcCioT. OU3NYECKue U
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctw MmetaoB H. H. bekerosa.
ITony4denue KUCIOT.

Comu. Homenkmarypa coseil. GU3nUECKUE U XUMUYECKUE CBOMCTBA COJEH.
ITony4denue coien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCTMHEHUNA.

Xumuueckuii IJKcCnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACPKaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHUE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIOBHAS BO3HMKHOBCHUS U
NPEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMIJICHME C 00pa3laMHu OKCUAOB W
OMKACAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOMCTB BOJOpOAa (FOPEHME), B3aUMOJACHCTBUE BojgopoAa ¢ okcuaoMm meau (II)
(BO3MOXKHO WCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HCCIEAOBAHUE OCOOCHHOCTEM PACTBOPEHHUS BELIECTB C
Pa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJIEHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBO# J10JIEWl paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM W KajblueM) (BO3MOXKHO  HMCIOJIb30BAHUE  BHJICOMATEPHUAJIOB),



UCCIICIOBAaHUE O0pa3sllOB HEOPraHMYECKHWX BEIICCTB  Pa3IMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4eHUE B3auMmojchcTBhas okcuaa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO0 MeTauia APYTMM W3 PacTBOpa COJIM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHedmme KiIacchl HEOPraHWYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
iemeHTOoB /I, W. MengeneeBa. CrpoeHue aroMoB. XHMHYECKASI CBS3b.
OKHCIUTEILHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

[lepBbie MONBITKH KIACCH(PUKANMM XHUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNAax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAIIBI,
TJTIONE€HbI, HHEPTHBIE Ta3bl). JJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeprommueckuii 3akoH. [lepuoanyeckas cucreMa XUMHYECKUX 3IIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuoaHas W JJUHHONEPUOAHAS  (POPMBI
Ileproauyeckoil cucTeMbl XUMUUYeCcKuX 3yieMeHToB [I. Y. Menneneesa. [lepuonasl
n rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepunoamueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro nojoxkeHuo B [lepuoanueckoii cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnveCcKOi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — ydéHbli U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenp  OkucieHHs.  OKHCIIMTEINBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii ykcnepumenm:

U3y4yeHue OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT W IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(rOpeHue, peakiy PA3JIOKEHUS, COCTUHEHUS).

Mesxcnpeomemnuie céasu



Peanm3zanuss MEKOPEAMETHBIX CBSI3CH MPU M3YUYECHHM XMMHHM B 8 KJacce
OCYUIECTBJISIETCS 4E€pPE3 HCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTCIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOTO [IAKJIA.

OO0111Ke €CTeCTBEHHO--HAYYHbIE TIOHITHS: HAYy4HbIi (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(PUKalus, MEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

Ousnka: Marepus, aroM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
M30TOIBI, PAANOAKTUBHOCTh, MOJICKYJIA, SJICKTPUUYECCKHUIA 3apsjl, BEIIECTBO, TEJNO,
00BEM, arperarHoe COCTOSHUE BEUIECTBA, ra3, (PU3NUYCCKUE BEIMYMHBI, €IUHUIIBI
MU3MEPEHUS, KOCMOC, TTAHETHI, 3BE31bI, COIMHIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpagus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL.

9 KITIACC

BemecTBo 1 xXuMu4eckasi peakius

[Tepnoanyeckuii 3akoH. [lepruoanyeckas CHCTEMA XUMUYECCKUAX SJIEMEHTOB /1.
H. MengeneeBa. CrtpoeHue aroMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUU C TMOJOKCHUEM JJIEMEHTOB B Ilepumoanueckoit
CUCTEME W CTPOCHUEM UX aTOMOB,

CrpoeHue BEUIECTBA. BHUJIBI XMUMWYECKOW CBS3H. THIBI KPUCTAIMYECCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEMIECTBA OT TUIA KPUCTAUIMUCCKON PEUIETKU U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEMHICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHUIN, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO pa3TuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMM BEHICCTB, MO TEIUIOBOMY 3S(PQEKTy, MO
U3MECHEHUIO CTCMEHEH OKUCIECHUS XMUMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUYECCKUE PEAKIIMU, TEPMOXUMUYECKUE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOH peakiuu. [loHsTie 00 0OpaTUMbIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusiX. [IoHITHE 0 TOMOrE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuze. [IOHITHE O XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMMHWYECKOW PEAKIUMU W TOJIOKCHUE XUMHUYECKOTO
PABHOBECHSL.

OKHCITUTETLHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIN  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTENBHOM peaKIuu. CocraBiicHrE  ypaBHECHMI



OKHCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOA
3JIEKTPOHHOIO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Karnonel, aHMoOHbl. MexaHW3M JHUCCOLMALIMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknuu noHHOTrO 0OMEHa. YCIOBUS MPOTCKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
qucconmranyv. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJEIAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICTOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3ACHCTBHS pa3NMUHbIX (PAKTOPOB, HCCIEAOBAHUE SIEKTPOMPOBOIHOCTH
pacTBOPOB BEILECTB, IMpoOLEcca AUCCOLUMALMMA KHUCIOT, WICNOYEH U comnei
(BO3BMOKHO  HCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OO6mias xapaktepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKHE CBOWCTBA HA OpUMEpPe  XJjopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJIaMH, WISJI0YaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKUE CBOMCTBA, MOJNYYCHHME, NMPUMEHEHUE. JleHcTBUE
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U UX
HAXOXKACHUE B IPUPOJE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCIAEHUWS. CTpOoeHUE M (PU3NUECKUE CBOKCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass  KHCJIOTa, (PU3HYECKHME M XUMUYECKHE CBOMcTBa (00IIME Kak
OPEICTAaBUTENSL KJlacca KHCIOT W crneuuduueckue). XUMHUUECKHE PEaKIvu,
JeKalue B OCHOBE MPOMBINUIEHHOTO CMoco0a TMOJYYEHHS CEPHOM KUCIIOTHI
[TpumeHenne cepHoit KUCIOTEL. COJIM CEPHOM KUCIIOTBI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAUHEHU B mpupoje. XUMUUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLCHHUS.

OOwas xapakTepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHUS. A30T, paclpoCTpPaHEHUE B MPUPOJE,
duznuecKkue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
du3nUecKrue U XMMUYECKUE CBOMCTBRA, MOJTyYeHUE U IpuMeHeHue. Cojiu aMMOHMUS,
uX (pU3MUECKUEe U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THAas KHUCJIOTa, €€ MOJy4YeHue, (PU3MyYecKre M XUMUYECKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MHHEPATIbHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAIOLICH Cpelibl COSAMHEHUSIMH a30Ta
(KUCJIOTHBIE JOXKIHW, 3arpsA3HCHWE BO3Ayxa, MOYBBI M BOA0EMOB). Docdop,
anotpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUYECKUE CBOKHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBRA,
nonyuenue. Mcnonbs3oBanue PpochaTtoB B KAYECTBE MUHEPATBHBIX YI0OPCHHIA.

OOwast xapakTepucThka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa. Ancopoums. KpyroBopor yraepoaa B npupoje. OKCuabl yraepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKUE U XUMUYECKUE CBOHCTBA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaUabHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (YroJib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBl WX mnepepaboTkh (OEH3WH), UX POJib B OBITY W MPOMBILIJIEHHOCTH.
[ToHsTue 0 OMOSOTUYECKH BaKHBIX BEUIECTBAX: KUpaX, OeNKax, yriaeBoaax — U Ux
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJYUYEHUE U
npuMeHeHue. CoeMHECHHUS KpeMHHUsT B mpupoje. OOumme NpeAacTaBiacHUs 00
okcune kpemuus (IV) u kpemHueBo#t kuciaore. CUAMKATHI, X MCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHIUE CTPOUTENbHBIE MATEPUANIbl; KEPAMUKA,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEAMHCHUH (BO3MOKHO HCHOJIB30BAHUE BUIAECOMATEPHAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIFOICHUE TpoIecca OOYIMBaHUs caxapa MoJj JACHCTBUEM
KOHLEHTPUPOBAHHONW CEPHOW  KHUCJIOTHI, W3YYECHHE XUMHYECKAX CBOMCTB
pa30aBIICHHOM CEPHOM KMCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEeaKIMK HA CyJibdar-
WOH W HAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), oOpa3amMu a30THBIX U (POCPOPHBIX yAOOPEHUil, MOMyUYEHHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS U (Poc(aT-uOH U U3YUYCHHUE MPU3HAKOB
WX IIPOTEKAHUs, B3aUMOICHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, O3HAKOMIICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOrasa, MoJy4YeHHe, COOMPAHUE, PACIO3HABAHUE W WU3YUYCHHE
CBOMCTB YIJIEKMCIIOTO rasza, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH HPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelme HeMeTalIbl U UX COCTMHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO01ast XapakTePUCTUKA XUMUUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKeHUs B llepuoanyeckoil cucTeMe XUMHYECKHX dnemeHtoB 1. WM.
MenpeneeBa u cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJJIMYECKass  KpPUCTAUIMYECKass  PEIIETKA.  DJECKTPOXMMHUYECKUMH  Psl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYCHUsT METAUIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AFOPATFOMUAHUM,
OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIICHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arOMOB, HAXOXKICHUE B MPUPOJE.
OuU3nUecKre U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBI HATPUS W Kamus. [IpUMEHEHME IENOYHBIX METALIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanyeckoil cucreme XuMHdeckux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. GU3NYECKuE 1 XUMUYECKUE CBOMCTBA MAarHus
W KanblMs. BaxHelmue coenuHEeHUs KaiblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHHMIA: TIOJIOXKEHUE B [IepHOaNYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTpOCHUE aTroma, HaXOXKIeHHE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCHUIA W THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMma, HaxOKaeHue B mpupone. PuU3nYecKue u
XUMUYECKUE CBOMCTBRA kKene3a. OKCHIIbI, TMIPOKCUABI U cofu skene3a (11) u skenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii JKCnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3WYECKUMHU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOECHHOCTEH B3aUMOJCHCTBHS OKCHJIA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
WCCIIEA0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3BMOYKHO  MCIHOJIb30BAHWUE  BUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKIMIA HA WOHBI. MArHMs, KJIbLMS, aJFOMUHMS, LIUHKA, XKEIe3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe « BaskHeHme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIOLIas cpeaa

Bemectsa m marepuansl B IOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoie npu
XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AO0MYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XMMHuH B PEIIEHUN SKOTOTMYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHUe 00paslioB MATepUajioB (CTEKJIO, CIJIABbI METAJIOB, MOJIMMEPHBIE
MaTEPUAIIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXIpeIMETHBIX CBs3el MpH M3YYCHWMM XMMHH B 9 Kiacce
OCYILIECTBIIICTCS 4epe3 HCMOJb30BAHME KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHSATHS. HAy4HBIH (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJACb, SBJICHHWE, TMapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duznka: Marepus, aroM, D3JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
peméTKa, CIjaBbl, (U3MUECKUE BEIWUYMHBI, CAUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATbHBIC
yn0OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIBHBIC BEIIECCTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEPANIbI, TOPHBIE MOPOJIBL,
MOJIE3HBIE UCKOTIAEMBIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWSI MPOrpPaMMBl  OCHOBHOIO OOWIEro
00pa3oBaHMsl JOCTUTAKOTCS B XOAC OOYyYCHUST XMMUU B €OUHCTBE y4E€OHOW H
BOCIIMUTATENIBHON IEATENIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMAIM3ALMAN 00y YarOIIUXCS.

JIMYHOCTHBIE ~ pPE3yJNbTAThl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX II€HHOCTHBIX OpHEHTAUMNA U
PacCIIAPEHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUS

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHHUS 3HAYEHUS XUMHUYECKONM HAyKU B >KU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WMH(pOpManuei o
MEPEAOBBIX JOCTHIKEHHUSIX K OTKPBITHAX MHUPOBOH M OTCYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHPa M OOILECTBA;

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH M JAPYrUx  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA Y4E€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAH U0
U B3aUMOIIOMOIIM B TPOLECCE ITOM y4eOHOU NEATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTaBIIAOIINE
OCHOBY UIi TOHMMAHWs CYINHOCTA HAYYHOH KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aWMMOCBSI3SIX HYEIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHON, MHPOPMANMOHHON W YUTATEIbCKON KyJNbBTYPBl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHONH pabOThl € yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH  HMHQPOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa30BaHWIO, MPOEKTHOM W MCCIEN0BATENIbCKON
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIATbHEUIIIEM

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCICACTBUI W
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OE30MACHOCTH TNpU  OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO MPOodeccHii U Tpy1a pa3nvuiHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaraMm TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WUHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM MTpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUNA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAaK HCTOUYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pas3a KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBmJT O€30MACHOTO MOBEACHUS MPU PadOTE € BEMIECTBAMM, A TAKXKE B CUTYyaLlUsIX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE MPU M3YUYCHUU XUMUH, IS
PELICHN 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH MPUPOIHON CPENO, I MOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYJbTYpPbl, OCO3HAaHWs TJI00AIBHOIO  Xapakrepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJAbTATOB BBIACIAIOT 3HAYMMBIE IS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LETOCTHOMN



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aWMOCBSI3b C JPYTMMH MOHSATHSMH), HCIOJb30BATH
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU NSl KJIACCU(PUMKAUMKA XUMUYECKUX BEUICCTB M XUMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, 110 AHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (NMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUN MOJACIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (OopMysia U YPABHEHUE
XUMHYECKON PEaKIMK — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUETOM
ATUX MOJEIJIBHBIX MPEACTABICHUH BBISBIATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUUYECCKUX PEAKIIMIA,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3U W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A& TAKXKE B KA4eCTBE OCHOBBI JJsi (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM Mpolecca,
CaMOCTOSITENTLHO TPOTHO3UPOBATh €T0 Pe3yJbTaT, (POpMyJIHpoBaTk 000OIIEHUS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMCHHE BbIOWpaTh, AHAIM3MPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3NIAYHBIX BUAOB U (POPM MPEACTABIECHUS, MOTYYACMY0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JUTEpaTrypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocodust, pecypcbl VHTEpHETa), KPUTHYECKHM OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMPOChl MPU MOUCKE U OTOOPE
WH(POPMALMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHUBHOTO MCIIOJB30BAHUS PA3IMYHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENLCKON EATEIBPHOCTH UH(POPMALIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHWE OKPYIKAIOLICH ITPUPOTHOMN
Cpeasl.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wjad) AUCKYCCHM) TIO
CYHIECTBY  OOCY>KIaemMoil  Tembl, (OPMYJMPOBATH CBOM  NPEAJIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJIYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOMN
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCHEPUMEHTA (JTAOOPATOPHOTO OIBITA,
71a00opaTopHOil paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MTPOEKTA);

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  JNEATEIBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM Ha OCHOBE yuyéTa OOHIMX WMHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPIAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACIATh LEIHA JEATEIIBHOCTH, TMJIaHUPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE CNOCOOBI PEIIEHUS YYCOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA IMIPU  BBINIOJHEHUN 3aJaHUl € YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHMBATHh COOTBETCTBUE IMMOJYYECHHOTO PE3yjbTara 3asBICHHON LENH, YMEHHUE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIIAracMbI€ B yCIIOBUM 3aJaHHIA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAIOLIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



JNEHCTBUM, crenupuueckue Juisi TPEAMETHOW 00nacT  «XHUMUS», BHJbI
JNEATENBHOCTA IO  IOJIYYEHUKD  HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHsX.

K xoniy oOyueHus B 8 ki1acce npeIMETHBIEC PE3yabTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAKOIIUXCS YMEHMIA:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX TOHSATUHA: aTOM, MOJIEKYJA,
XUMUYECKUIA DIIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBast JA0JIsl XUMHAYECKOTO JIEMEHTA B COCAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMHA 3aMCEIICHUS, PEaKLHH
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIIOBOH 3PPEKT peakiuuu,
PO aToMa, JJICKTPOHHBIM CJ0i aroma, aToMHas OpOWTalb, PaanycC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
WOHHAs CBsA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCoBas J0Ji1 BEIIECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO CHMBOJIMKY JJsi COCTaBJICHUs (opmyin
BEIIECTB U YPABHEHAN XMUMHUYECKUX PEAKIIAIM,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKOH CBSI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMbic llepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUS B lIepHOaMYECKO cucTeme,
3aKOHOB COXPAHEHWs] MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/iAyarb IOHATUS «TJIABHAS
noarpynna (A-rpynna)» u «modounas noarpynmna (b-rpynna)», Maneie u
OONBIINE TEPUOABI, COOTHOCHTH OOO3HAYEHMS, KOTOPBIE HMEKOTCS B
tabmuue «llepmonmueckas cucrtema XuMUYeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PACMIPEACIICHUE UX IO 3JIEKTPOHHBIM CJIOSIM );

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (10 YMCAY U COCTaBY YYacCTBYHOUIUX B PEAKIUU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAasl OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYKCIIATH OTHOCHTEJIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XUMHYECKOrOo JJieMEeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYO JIOJKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIN3
U CUHTE3, CPaBHECHHE, 0000UICHUE, CHCTEMATH3alUIO, KIacCH(UKALIMIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3€H — I M3YUEHHUS CBOMCTB
BCIIECTB M XWMHMYECKUX PEaKIUil, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIEIOBaTh  TIpaBWJIaM  TOJB30BAHUS  XWUMHUYECKOW  MOCYHOM H
7a00paTOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU IO  BBIMOJTHEHUIO
Ja00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3o00pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBIICHUIO
PacTBOPOB C OMPENEIIEHHOW MAaCCOBO# JTOJEW pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB LIENOYEN W KUCIOT C MOMOLIBIO HHINKATOPOB
(makmyc, peHoadTanenut, METUIIOPAHK U JPYTHE).

K xoHiy oOyueHus B 9 ki1acce NpeIMETHBIEC Pe3yabTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BELIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUS, XUMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMUIOBOU 3P PeKT
pEaKUMH, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHYECKOE€ PaBHOBECHUE, OOpaTUMble W



HEOOpaTUMBbIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKa, KOPPO3Us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEakuuu, NTPEACIbHO JOMyCTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUISL COCTaBieHHS (HOpMyJl
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTATH BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOMHEHMA TO (opMmynaMm, BHJ XUMHUYECKOH
CB3M (KOB&ICHTHAsA, WOHHAsA, METAJUIMYECKAsi) B HEOPraHMYECKUX
COCIMHEHMSX, 3aps]l HOHA MO0 XMMHYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. WM. Meunneneesa u
JEMOHCTPAPOBATh €ro MOHUMAHHWE: ONMCHIBATH W XapaKTePHU30BATh
Tabmmunyro popmy Ilepnoanueckoil CUCTEMBI XMMHUYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHas moArpynna (A-rpynmna)» U «moOo4Has
noarpynna (b-rpynna)», majibie W OOJbIIME TMEPUOABI, COOTHOCHTH
00O3HAYCHUs, KOTOPBIE HMMEKOTCS B TNEPUOAMYECKON Tabimue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpesicieHue WX MO JJIEKTPOHHBIM  CJI0SIM), OOBACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX NEPHOAOB W TTIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS MX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBRA,
XUMHYECKHAE PEakUK (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHHUIO CTETIEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMUYECKUX PEAKLINIA,

COCTaBJSITh  YPABHEHHS DJICKTPOJIMTUYECKOW  AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN W COJIEH, MOJHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TEHETHYECKOM CBS3M MEXK]Y BEIICCTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIIO XHMMHYECKOrO »JJEMEHTa Mo Qopmylie
COEZIMHEHUS, MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIoAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKEe TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKUUSMH T[O BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYECHUIO U COOMPAHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, TMOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABAThH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI AMMOHMSI U MOHBI M3YyUEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOPAaxX HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTNEPAIIMM MBICIUTEILHON JEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOONICHWE, CUCTEMATHU3AINI0, BBISBICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BEIIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATNYECKOE NJ1AHNPOBAHWNE

8 K/TACC
Konuuyectso 4yacoB
Ne HanmeHoBaHMe pa3gesnoB u ONeKTPOHHbIEe (LN pPoBLIE)
KOHTpO/IbHbIE MpakTnyeckue
n/n TeM nporpamMmbil Bcero obpasoBaTesibHble pecypchbl
paboThbl paboThbl
Pasgen 1. lNepBoHava/bHble XUMNYECKNE MOHATUA
XuMnsa — BakHas 06/1acTb
11 eCTECTBO3HAHMWA U 5 0 9 Bubnunoteka LLOK
' NPaKTUYECKON AesATeNIbHOCTY https://rn.edsoo.ru/7f41837c
yesioBekKa
19 BelecTsa 1 xummn4yeckume 15 1 0 Bubnunoteka LLOK
' peakuun https://rn.edsoo.ru/7f41837c
WToro no pasgeny 20

Pa3pgen 2. BaxHeliwne npegcraBuUTeENI HEOPraHNYeCKNX BELLECTB

21 Bo3gyx. Kucnopog. MNMoHaTne 6 0 0 Brnbnuoteka LUOK
06 oKcmaax https://rn.edsoo.ru/7f41837c
29 Bogopoa.loHAaTne 0 KMcnoTax g 0 1 Bubnunoteka LLOK
1 consax https://rn.edsoo.ru/7f41837c
23 Bopa. PactBopbl. NoHATME 06 5 1 1 Bubnunoteka LLOK
OCHOBaHUSAX https://rn.edsoo.ru/7f41837c
24 OCHOBHbIe Kriacchbl 1 1 1 Bubnunoteka LLOK
HeopraHM4ecKnXx CoefuHeHU https://rn.edsoo.ru/7f41837c
WToro no pasgeny 30

Pasgen 3. NMepurognyeckunini 3akKoH n Mepuognyeckas cuctema xmummyeckmnx anemeHToB . 1. MeHgeneesa. CTpoeHMe aTOMOB.
Xumnyeckas cBa3b. OKNCNNTENIbHO-BOCCTAHOBUTE/IbHbIE peakynm


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

Mepnognyeckmnii 3aKoH u
Mepuognyeckasn cuctema
XUMUYeckunx anemeHTtos M. L.
MeHgene-esa. CTpoeHuMe atoma

3.1

XMnyeckKasl cBsi3b.
3.2 OKUCNNTENbHO-
BOCCTaHOBUTE/IbHbIE peakumn

WToro no pasgeny

Pe3epBHOE Bpems

OBLLEE KOJTMYECTBO YACOB 10
NMPOIrPAMME

15

68

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41837c

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41837c

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c


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

9 KJ/TACC

Ne n/n

Pazgen 1.

11

12

13

HavmMeHoBaHMe pasfenioB U Tem
nporpamMmbl

BelecTBO U XMMMUYECKME peakLun
MoBTOpeHMe 1 yrnybneHve 3HaHW
OCHOBHbIX pa3fenoB Kypca 8 Knacca
OCHOBHbIle 3aKOHOMEPHOCTU XUMUYECKUX
peakumii

AneKTponMTUYecKasn guccoumaLms.
XnMunyeckure peakuum B pactTBopax

WToro no pasgeny

Paszgen 2.

2.1

2.2

2.3

2.4

HemeTannbl U NX coeguHeHNs

O6Lan xapaKTepnucTnKa XMMNYecKnx
anemeHTOoB VIIA-rpynnel. ["anoreHbl

O6Lan xapaKTepnucTnKa XMMNYecKmnx
anemeHToB VIA-rpynnbl. Cepa u eé
COeANHeHMSA

O6Lan xapaKTepucTmKa XMMnU4eCcKnx
anemeHTOoB VA-rpynnbl. A30T, octop n nx
CoefMHeHNS

O6Las XxapaKTepUCTUKa XUMUYECKUX

anemeHToB IVA-rpynnol. ¥rnepog v
KPEMHWIA N UX COeANHEHNS

WToro no pasgeny

KonnyecTBo 4yacos

Bcero

17

25

KoHTpO/bHbIE
paboThbl

MpakTnyeckne
paboThbl

ONeKTPOHHbIE

(umdpoBble)
obpasoBaTenbHble

pecypchl

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a636

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

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41a636


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

Pasgen 3. MeTannbl n Nx COeiUHEHNSA

3.1 O6Lwue cBoCcTBa METa//10B

3.2 Ba)kHeliLLne mMeTan/bl U UX COEANHEHNS

WToro no pasgeny

Pasgen 4. Xumua n okpyxatow,asa cpega

4.1 BelllecTBa 1 MaTepuasibl B XXM3HU YesloBeKa
WToro no pasgeny
Pe3epBHOe Bpems

OBLLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

16

20

68

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41a636


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




MOYPOUHOE NM/TAHNPOBAHWE

8 K/TACC
KonnyectBo 4vacos ONeKTPOHHbIe
Ne ata nppoBbIe
Tema ypoka KoHTposbHble  [1paKTuUyecKue A HAbp
n/n Bcero n3y4yeHus obpasoBaTe/ibHble
paboThbl paboThbl
pecypchbl
MpeameT XM, PoNb XUMUN B XXU3HU 1 0 0 Bubnuoteka LLOK
YesioBeKa. Tena v BellecTBa 06.09.2023  https://m.edsoo.ru/ff0d210c
lMoHATMe 0 MeToAax Mo3HaHUA B 1 0 0 Bubnuoteka LLOK
XUMUK 08.09.2023  https://m.edsoo.ru/ff0d227e
MpakTunyeckasa padota Ne 1 «[Mpasuna
paboTbl B rabopaTopumn 1 npuémbl L 0 0 Bubnmnoteka LLOK
obpalleHns ¢ nabopaTopHbIM 13.09.2023  https://m.edsoo.ru/ff0d23dc
obopynoBaHem»
UncTtble BewecTsa U cMecn. Cnocobbl 1 0 0 Bubnuoteka LLOK
pasgeneHns cmecei 15.09.2023  https://m.edsoo.ru/ff0d26ca
MpakTnyeckasn pabota Ne 2
«Pa3geneHune cmecein (Ha npumepe 1 0 0 Bubnvoreka LIOK
A o PUMEP 20.09.2023  https://m.edsoo.ru/ff0d28c8
OYUCTKU MOBAPEHHOW COMN)»
Bubnuoteka LIOK
ATO one 1 0 0
TOMB! VI MONEKyb! 22.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMMYECKNE 3/IeMEHTbI. 3HaKU 1 0 0 Bubnuoteka LIOK
(CMMBO/IbI) XUMUYECKUX 3/1EMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8
lMpocTble N CNOXKHbIE BeLlecTBa 1 0 0 Bubnmoreia LIOK
P 4 29.09.2023  https://m.edsoo.ru/ffod2a6e
ATOMHO-MONEKYNAPHOe yYeHne 1 0 0 Bubnoreka LIOK
yIpHoe Y 04.10.2023  https://m.edsoo.ru/ffod2d50


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

10

1

12

13

14

15

16

17

18

19

20

21

3aKOoH MoCTOsAHCTBA COCTaBa BELLECTB.
Xumundeckas gopmyna. BasleHTHOCTb
aTOMOB XVIMUYECKNX 3/IEMEHTOB

OTHOCUTENbHAA aToMHasa macca.
OTHoCcUTENIbHAA MOJIEKYNAPHAA Macca

MaccoBas o019 XMMUYEeCKoro
3/1EMEHTA B COEJIHEHUN

KonuyecTBo BellecTBa. Mosb.
MonspHaa macca

DU3NYECKME N XUMUYECKNE ABIEHNS.
XMunyecKas peakuus

Mpr3HaKn 1 ycrioBUSA NPoTeKaHUs
XUMUYECKUX peaKLmii

3aKOH COXpaHeHMs MaccCbl BELLECTB.
XNMNYecKne ypaBHeHUA

BbluncneHns KonmMyecTsa, Macchbl
BeLLlecTBa MO YpaBHEHUSAM XMMNYECKMX
peakuuii

Knaccnmkaums XMMUYeCKNX peakuuin
(coenHeHNA, pas3oXKeHUs,
3amelLieHns, obmeHa)

M. B. JTOMOHOCOB — Y4YéHblli-
3HUMKoneamcT. O6o6LLeHme 1
cucTeMaTm3aumnsa 3HaHWUi

KoHTposnbHas paboTta Nel no Teme
«BelLlecTBa N XMMNYECKUE peaKLinn»
Bo3gyx — cmecb rasos. CoctaB
Bo3gyxa. Kucnopog — 3nemeHT 1

06.10.2023

11.10.2023

13.10.2023

18.10.2023

20.10.2023

25.10.2023

27.10.2023

08.11.2023

10.11.2023

15.11.2023

17.11.2023

22.11.2023

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d2eae

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d323c

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d350c

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d5230

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d37fa

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d3al6

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d3b88

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d5708

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d3f34

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d40c4

BubnnoTteka LLOK
https://m.edsoo.ru/ff0d4290

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d448e


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocToe BellecTBo. O30H

dur3nYecKme N XMMNYECKNe CBONCTBA
Ku1copoga (peakumm oKNCIeHNS,
ropeHue). NoHATME 06 oKcmpax

Cnocobbl Mosy4eHnsa Kucnopoga B
nabopaTopuu 1 MPOMbILLIEHHOCTW.
NpumeHeHWe Kncnopoaa

TennoBon 3PheKT XMMUYECKOWA
peakuun, NOHATHE O
TEPMOXMMUYECKOM YPaBHEHUN, 3K30- U
3HLOTEPMUYECKNX peakLmaX
Tonnneo (HedTh, Yronb U MeTaH).
3arpsisHeHuMe BO3ayxa, Cnocobbl ero
npeAoTBpaLLeHNs

MpakTunyeckasa pabota Ne 3 no Teme
«lMony4veHre n cobmpaHme KUCIo0poaa,
N3y4veHne ero CBOMCTB»

Bofopon — 3nemMeHT M npocToe
BeLLeCTBO. HaxoxjeHue B npupose
dusmyeckme N XMMnYecKre CBOMCTBA
Bofopoja. MNMpumeHeHWe Bogoposa

INMoHATME 0 K1CAoTax U congax

Cnocobbl MnonyyeHus Bofoposa B
naéoparopum

MpakTunyeckasa padota Ne 4 no Teme
«[MonyyeHve n cobupaHve BOAOPOAA,
N3y4veHue ero CBOMCTB»

24.11.2023

29.11.2023

01.12.2023

06.12.2023

08.12.2023

13.12.2023

15.12.2023

20.12.2023

22.12.2023

27.12.2023

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d4614

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d497a

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4790

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4c4a

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d4ae2

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4ddo

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d4ddo

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4ddo

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4f42


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

32

33

34

35

36

37

38

39

40

41

42

MonsipHbIn 06bEM ras3oB. 3aKOH
ABoragpo

BbluncneHnsa o6béma, Konnyectaa
BeLLleCTBa rasa rno ero U3BecTHOMY
KO/INYECTBY BeLLLECTBA UM 00BLEMY
BbluncneHns 06bEMOB rasoB Mo

YPaBHEHMIO peakL N Ha OCHOBE 3aKOHa
00BbEMHbIX OTHOLLEHWI ra30B

dur3nYecKme N XMMNYeCKne CBOMNCTBA
BOAbI

CocTaB ocHoBaHWiA. [MoHATHNe 06
NMHAMKaTopax

Boga kak pactBopuTesnb. HacblleHHbIe
N HeHaCbILEeHHbIe PacTBOPbI.
MaccoBas 0717 BeLlecTBa B pacTBope
MpakTnyeckan pabota Ne 5 no Teme
«lMpuroTosneHne pacTBopoB C
onpegenéHHOM MaccoBOW foNel
pacTBOPEHHOrO BeLLlecTBa»
KoHTponbHas pabota Ne2 no teme
«Kuncnopog. Bogopog. Boga»
Okeufpl: cocTaB, Kaccuukaums,
HOMeHK/aTypa

Mony4yeHre N XMMUYecKne cBoicTBa
KWUC/TIOTHBIX, OCHOBHbIX 1 aM()OTEPHbIX
OKCWNA0B

OcHoBaHuWs: cocTaB, Kiaccugpmkauus,
HOMeHKnaTtypa

29.12.2023

10.01.2024

12.01.2024

17.01.2024

19.01.2024

24.01.2024

26.01.2024

31.01.2024

02.02.2024

07.02.2024

09.02.2024

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d542e

BuennoTteka LLOK
https://m.edsoo.ru/ff0d55a0

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d5708

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d587a

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d59e2

Bubnnoteka LLOK
https://m.edsoo.ru/ffod5b40

BubnnoTteka LLOK
https://m.edsoo.ru/ff0d5eba

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d6342

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d664e

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d664e

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

MonyyeHne N XMMNYECKNe CBOMCTBA
OCHOBaHMWU

KncnoTbl: cocTas, KnaccumKaums,
HOMeHKNaTypa

MonyyeHne N XMMUYECKME CBOCTBA
KucnoT

Conun (cpefHure): HOMeHKNATypa,
CNocobbl MoyYeHUs, XMMUYeCKne
CBOICTBA

MNpakTnyeckan pabota Ne 6. PewleHune
3KCMepuUMeHTasIbHbIX 3a4a4 Nno Teme
«OCHOBHbIEe K/1acCbl HEOPraHUYeCcKnxX
COeANHEHNN»

MeHeTUYeCKas CBA3b MEXAY Kaccamu
HeopraHM4yecKUX CoegUHEHUIA

O606LeHMe 1 cucTemaTusayms
3HaHW

KoHTposnbHas paboTta Ne3 no Teme
""OCHOBHbIe KJ/1acCbl HEOPraHUYeCcKux
coeivHEHNIA""

MepBble NOMbITKN KnaccupuKaunm
XUMUYECKMX 3N1EMEHTOB. MoHATKE O
rpynnax cXo4HbIX 3/IEMEHTOB
Mepnoanyeckmnii 3aKoH u
Mepuogmyeckan cucteMa XMMUHECKNX
anemeHToB 4. . MeHgeneesa

Mepuogbl, rpynnbl, NOArpPyNMbl

14.02.2024

16.02.2024

21.02.2024

28.02.2024

01.03.2024

06.03.2024

13.03.2024

15.03.2024

20.03.2024

22.03.2024

03.04.2024

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d67ca

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOdfee2

Bubnuoteka LIOK
https://m.edsoo.ru/ffOdfee2

Bubnnoteka LLOK
https://m.edsoo.ru/00ad9474

Bubnuoteka LIOK
https://m.edsoo.ru/00ad9b7c

Bubnuoteka LIOK
https://m.edsoo.ru/00ad9a50

Bubnnoteka LLOK
https://m.edsoo.ru/00ad9ch?2

Bubnuoteka LIOK
https://m.edsoo.ru/00ad%1a

BubnnoTteka LLOK
https://m.edsoo.ru/00ad9ffa

Bubnuoteka LIOK
https://m.edsoo.ru/00ada52c

Bubnuoteka LIOK
https://m.edsoo.ru/00ada52c


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

65

CtpoeHuve atomoB. CocTaB aTOMHbIX
Aanep. Msotonbl

CTpoeHe 3NeKTPOHHBbIX 060/104EK
aToOMOB 3/1eMeHTOB Mepmnoanyeckomn
cuctemnbl . L. MeHpeneesa

XapakTepucTmKa XMMnU4ecKoro
3/1IEMEHTa M0 ero rMosiIKeHUo B
Mepuogunyeckoi cucteme 4. W
MeHgeneesa

3HauveHue NeprogmMyecKoro 3akoHa
4118 pasBUTUA HayKu 1 npaktukn. 4. .
MeHpeneeB — yu4éHblid, negaror u
rpaxnaHuH

OneKTpooTpULLaTe/IbHOCTL aTOMOB
XUMWNYECKNX 3/IEMEHTOB

MoHHasa xummnyeckas cBssb

KoBaneHTHaa nongpHas xmMmuyeckas
CBA3b

KoBasleHTHas HEMOJIAPHaA XMMnyecKas
CBA3b

CTeneHb OKUCNEHUS

OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE
peakumm

OKucnnTenn n BoCcCTaHOBUTENU

KoHTponbHas pabota Ne4 no teme

05.04.2024

10.04.2024

12.04.2024

17.04.2024

19.04.2024

24.04.2024

26.04.2024

03.05.2024

08.05.2024

10.05.2024

15.05.2024

Bubnuoteka LIOK
https://rn.edsoo.ru/00ada342

BubnnoTteka LLOK
https://rn.edsoo.ru/00ada6bc

Bubnuoteka LIOK
https://rn.edsoo.ru/00ada824

Buénuoteka LIOK
https://rn.edsoo.ru/00adad6e

Bubnnoteka LLOK
https://rn.edsoo.ru/00adaab8

Bubnnoteka LLOK
https://rn.edsoo.ru/00adac34

Bubnuoteka LIOK
https://rn.edsoo.ru/00adaab8

BubnnoTteka LLOK
https://rn.edsoo.ru/00adaab9

Bubnuoteka LIOK
https://rn.edsoo.ru/00adae28

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb076

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb076

Bubnuoteka LIOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoeHMe aToMa. XMm4eckas

CBSI3b»

66 Pe3epBHbIli YPOK. O6o6|U.u,eH|/|e 7
cucTeMaTm3aums 3HaHW

67 Pe3epBHbIli YPOK. O6o6|U.u,eH|/|e 7
cucTemMaTm3aums 3HaHWi

68 PesepBHbIli ypok. O606LLeHME 1

cncremMaTtmsadmna 3HAHWA

OBLLEE KOJTMYECTBO HACOB 10
NMPOIrPAMME

68

17.05.2024

22.05.2024

24.05.2024

29.05.2024

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

Bubnuoteka LIOK
https://m.edsoo.ru/00adb33c

Bubnuoteka LIOK
https://m.edsoo.ru/00ad9cb?2

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d61c6


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

9 KJ/TACC

Tema ypoka

MeproanyecKnii 3aKoH.
lNepuognyeckasa cuctema
XUMnyeckunx anemeHtos . L.
MeHgeneesa

3aKOHOMEPHOCTU B U3MEHEHNU
CBOWCTB XMMWYECKNX 3/1IEMEHTOB
nepBbIX TPEX NepuosoB
Knaccuukauma n HomeHKNaTypa
HeopraHM4YyecKux BeLLeCTB

Buabl XMMUYECKON CBA3M W TUMbI
KPUCTa/T/TMYECKNX PELLETOK

KoHTponbHas pabota Nel no teme
«MoBTOpeHMe 1 yrnybneHne 3HaHW
OCHOBHbIX pasfenoB Kypca 8 knacca»

Knaccugpnkaums XMMn4eckmx
peakLMii Mo pasIMyHbIM NpPU3HaKam
MOHSITME O CKOPOCTU XMMUNYECKOIA

peakumn. NoHATME 0 TOMOIeHHbIX U
FeTEPOreHHbIX peakKumax

MoHATHE 0 XMMNYECKOM
paBHoBecUW. DPaKTOPbI, BAUSAIOLLNE
Ha CKOPOCTb XMMWUYECKOWN peakummn n

KonunyecTtBo 4YacoB

Bcero

KOHTpO/bHbIE
paboThbl

MpakTnyeckue
paboThbl

[ata
N3yyeHuns

02.09.2023

05.09.2023

07.09.2023

12.09.2023

14.09.2023

19.09.2023

21.09.2023

26.09.2023

ONEeKTPOHHbIE

LuMpoBbIe
obpasoBaTefbHble

pecypcbl

Bubnuoteka LIOK
https://m.edsoo.ru/00adb59%

Bubnuoteka LIOK
https://m.edsoo.ru/00adb6b6

Bubnmnoteka LLOK
https://m.edsoo.ru/00adb7e2

Bubnuoteka LIOK
https://m.edsoo.ru/00adbac6

Bubnnoteka LLOK
https://m.edsoo.ru/00adbcb0

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

Bubnnoteka LLOK
https://m.edsoo.ru/00adc28c


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

1

12

13

14

15

16

17

18

MOI0XKEHNE XMMUYECKOT0
paBHOBECUS

OKMCNTENIbHO-BOCCTAHOBUTE/TbHbIE
peakummn

Teopusi aNeKTPONNUTUYHECKON
anccounaumn. CunbHble n cnabble
3NEKTPONNUTDI

VIOHHbIEe ypaBHEHNSA peaKLpii

XMMUYECKNe CBONCTBA KUCIOT U
OCHOBaHWI B CBETe NpefCcTaB/IeHW
06 31eKTPONUTUYHECKON
auccounannm

XNMUYecKune cBOCTBA COJell B
cBeTe npeacTaBrieHni 06
3NeKTPONNTUYECKON auccoumaumnm

MoHATMe 0 rngponmse conen

O606LLeHMe N cucTemaTusayms
3HaHWi

MpakTnyeckas paboTta Ne 1
«PeLueHne akcrnepyMeHTaIbHbIX
3afay»

KoHTponbHas pabota Ne2 no teme
«ONEKTPONNTUNYECKAsA AuccoLpmauus.
XUMnYecKne peakunmn B pacTeopax»

O6LLas XxapaKTepuCcTUKa rasoreHoB.
XVMMYeCKUe CBOCTBA Ha NpumMepe

28.09.2023

03.10.2023

05.10.2023

10.10.2023

12.10.2023

17.10.2023

19.10.2023

24.10.2023

26.10.2023

07.11.2023

Bubnuoteka LIOK
https://rn.edsoo.ru/00adcade

Bubnnoteka LLOK
https://rn.edsoo.ru/00adcd68

Bubnnoteka LLOK
https://rn.edsoo.ru/00add448

Bubnuoteka LIOK
https://rn.edsoo.ru/00add5d8

Bubnuoteka LIOK
https://rn.edsoo.ru/00add8b2

BubnnoTteka LLOK
https://rn.edsoo.ru/00add9d4

Bubnmnoteka LLOK
https://rn.edsoo.ru/00addd12

Bubnnoteka LLOK
https://rn.edsoo.ru/00addbfa

Bubnuoteka LIOK
https://rn.edsoo.ru/00addecO

Bubnuoteka LIOK
https://rn.edsoo.ru/00addfe2


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

19

20

21

22

23

24

25

26

27

xnopa
Xnoposogopos. ConsHas K1CIoTa,
XUMWYECKNE CBOMCTBA, MOJTyUYeHMe,
nprYMeHeHue

MpakTnyeckas paboTta Ne 2 no Teme
«MonyyeHne CONAHOM KUCNOTbl,
n3y4veHvie eé CBOMNCTB»

BbluncneHnsa no ypaBHeHUSIM
XUMUYECKNX peaKLnii, eCnn OAuH 13
peareHToB fiaH B 130bITKe

O6Lan xapaKTepucTnKa 3/1eMeHTOB
VIA-rpynnsbl

ANNOTPONHbIE MOANGINKALINK Cepbl.
HaxoyxaeHne cepbl 1 €€ coeANHEHWNI
B npupoge. XMMUYeCcKue CBOMCTBA
cepbl

CepoBogopos, CTPoeHwUe,
(hM3nYeCKne 1 XMMUYECKME CBOMCTBA
Okcupbl cepbl. CepHada KUCNoTa,
(PM3NYECKUNE U XUMUNYECKME
CBOICTBa, NPUMEHeHMe
XuMunyeckne peakumn, nexxatime B
OCHOBE MPOMbILLIJIEHHOr0 criocoba
NoNyyYeHUss CEPHOM KUCNOTbI.
XNMNYECKOEe 3arpAsHeHmne
OKpY>KaroLLen cpefbl COeaUHEHNSAMMU
cepbl

BbluncieHe MaccoBoii 011 BbIXoaa

09.11.2023

14.11.2023

16.11.2023

21.11.2023

23.11.2023

28.11.2023

30.11.2023

05.12.2023

Bubnuoteka LIOK
https://m.edsoo.ru/00ade104

Bubnnoteka LLOK
https://m.edsoo.ru/00ade348

Bubnuoteka LIOK
https://m.edsoo.ru/00ade488

Bubnuoteka LIOK
https://m.edsoo.ru/00ade64a

Bubnuoteka LIOK
https://m.edsoo.ru/00ade64a

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

BubnnoTteka LLOK
https://m.edsoo.ru/00adea28

Bubnnoteka LLOK
https://m.edsoo.ru/00adec8a

Bubnuoteka LIOK


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

28

29

30

31

32

33

34

35

NPoAyKTa peakummu

O6Lan xapaKTepucTnKa 3/1eMeHTOB
VA-rpynnbl. A30T,
pacrnpocTpaHeHue B NPUPOSe,
(hM3nYecKne 1 XMMUYECKNe CBOMCTBA
AMMMaK, ero usnyeckme n
XMMUYECKMNe CBOMCTBA, NosyveHne U
npUMeHeHVe

MNpakTnyeckasi paboTta Ne 3 no Teme
«[lonyyeHne ammuaka, n3y4veHue ero
CBOWCTB»

A30THas KNCNOTa, eé hn3NYECKME U
XUMUNYECKMe CBOCTBA

Vicnonb3oBaHve HATPATOB U COJeN
aMMOHMSA B KayeCTBE MUHEPa/IbHbIX
yaobpeHnii. XvMmnyeckoe
3arpsisHeHne OKpyXKaroLLel cpefpbl
COeANHEHMSAMI a30Ta

docdop. Okeung pocopa (V) n
thochopHasa KucnoTa, Pusnyeckme u
XUMUYECKNE CBOMCTBA, NOSTyYeHne

Mcnonb3oBaHne ochaTos B
KayecTBe MUHepasIbHbIX YA06PeHNA.
3arpssHeHWe NpPUPOAHOI cpelbl
thochaTamum

Yrnepog, pacnpocTtpaHeHue B
npupoge, usnyveckme N XMmMnyeckme
CBOWCTBa

07.12.2023

12.12.2023

14.12.2023

19.12.2023

21.12.2023

26.12.2023

28.12.2023

09.01.2024

11.01.2024

https://rn.edsoo.ru/00adec8a

Bubnnoteka LLOK
https://rn.edsoo.ru/00adeeab

Bubnnoteka LLOK
https://m.edsoo.ru/00adf004

Bubnuoteka LIOK
https://rn.edsoo.ru/00adf180

Bubnnoteka LLOK
https://rn.edsoo.ru/00adf306

Bubnnoteka LLOK
https://rn.edsoo.ru/00adf518

Bubnnoteka LLOK
https://rn.edsoo.ru/00adf68a

Bubnuoteka LIOK
https://rn.edsoo.ru/00adfc20

Bubnuoteka LIOK
https://rn.edsoo.ru/00adfd9c


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

36

37

38

39

40

41

42

43

Okcugpl yrnepoga, Ux usnyeckme u
XUMUYeCKne CBOMCTBA.
JKonornyeckue npobnemsbl,
cBA3aHHble ¢ okcugom yriepoga (1V)

YronbHas KUcioTa v eé conm

MpakTnyeckas paboTta Ne 4 no Teme
"MonyyeHne yrieKncnoro rasa.
KauecTBeHHasa peakuma Ha KapboHat-
MoH"

MepBOHaYasIbHble MOHATUS 06
OpraHMYecKMX BeLLEeCTBaxX Kak 0
COEAMHEHMSAX yrnepoja

KpeMHuii 1 ero coeanHeHus

MpakTnyeckasn padota Ne 5.
PeLueHWe aKCnepMMeHTa/IbHbIX 3a4a4
no Teme «BaxHeliLune HemeTan bl 1
NX COefUHEHNS»

KoHTponbHada pabota Ne3 ro teme
«BadKHelLIne HeMeTas/bl U X
CoefiJMHEHNS»

O6Las xapakTepucTKa
XUMUNYECKNX 3/IEMEHTOB —
MeTas110B. MeTaiinyeckas CBsi3b U
MeTa/I/IMyecKas Kpuctasiinyeckas
peléTka. Pusnyeckme cBoncTBa
MeTasn10B

16.01.2024

18.01.2024

23.01.2024

25.01.2024

30.01.2024

01.02.2024

06.02.2024

08.02.2024

Bubnnoteka LLOK
https://rn.edsoo.ru/00adfebe

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae006c

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae027e

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae054e

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae080a

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0bf2

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0e18

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae103e


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

44

45

46

47

48

49

50

51

52

53

54

55

XnMn4yecKne cBOMCTBa MeTas/10B.
DNeKTPOXUMUNYECKUIA psif
HanpsHkeHU MeTas110B8

O6upme crnocobbl NoyveHUN
MeTas1/10B. Cnnasbl. BbluncieHns no
YPaBHEHUAM XUMUYECKUX peaKLni,
eC/i1 OfIH U3 PeareHToB COLEePXKUT
nprmecu

IMoHATUE O KOPPO3UW META/I/IOB

LLlenoyHble MeTan/bl

Okcngbl n rMAPOKCUAbI HATPUA N
Kauins

LLLeno4yHo3eMe bHbIE MeTa/bl -
Ka/lbLIIA N MarHui

BaxkHeliLune coeuHeHUsT KabLms

O606LLeHMe N cucTemaTusayms
3HaHW

YKECTKOCTb BOAbI 1 CNOCO6LI eé
yCTpaHeHus

MpakTnyeckas paboTta Ne 6 no Teme
"' >KEcTKOCTb BOAbl N MeToAbl eé
ycTpaHeHnsa"

ANIOMUHWIA

AMOTepHble CBOCTBA OKCKaA U

13.02.2024

15.02.2024

20.02.2024

22.02.2024

27.02.2024

29.02.2024

05.03.2024

07.03.2024

12.03.2024

14.03.2024

19.03.2024



56

o7

58

59

60

61

62

63

64

65

rmapokcuaa
Xeneso

Okcngbl, rmapoKcuabl U CoMK Xenesa
(11) nxxenesa (I1)

O0606LLeHNEe 1 cucTeMaTu3aUms
3HaHW

MpakTnyeckasn padora Ne 7.
PellieHMe sKcnepMeHTabHbIX 3a4a4
no Teme «BaxKHeWLLIne MeTas /bl U NX
COeANHEHUA»

BbluncrieHns Mo ypaBHeHMAM
XUMWUYECKNX peakunid, ecin OfUH U3
peareHTOB fiaH B M30bITKe 1K
COZIEPXXUT NpUMecH. BblumncneHms
MaccoBOW 40NN BbIX0Aa MPOAYKTa
peakumm

O606LLeHMe 1 cucTeMaTm3auns
3HaHWI

KoHTponbHas pabota Ne4 no teme
«BadkHelLLne MeTasbl N UX
COefMHEeHNA»

BellecTBa 1 matepnasibl B
NOBCeAHEBHOM XXM3HW YesloBeKa
XNMUYECKOe 3arpsasHeHume
OKpY>XaroLen cpefbl

Posib xMmumn B peLleHnmn
3KOJIOrMYecKux npobnem

21.03.2024

02.04.2024

04.04.2024

09.04.2024

11.04.2024

16.04.2024

18.04.2024

23.04.2024

25.04.2024

30.04.2024

02.05.2024

https://rn.edsoo.ru/00aelc64

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae1d86

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae35e6

BubnnoTteka LLOK
https://rn.edsoo.ru/00ae3de8

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae1750

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae3f50

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae4270

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae4270


https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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67

68

69

70

Pe3epBHbIii ypoK. O6006LLeHNE 1
cucTeMaTm3aums 3HaHui
Pe3epBHbIii ypoK. O6006LLeHNE 1
cucTeMaTm3aums 3HaHuWi
Pe3epBHbIli ypoK. O600LLeHNE U
cucTeMaTm3aums 3HaHuWi
Pe3epBHbIii ypoK. O6006LLeHNE 1
cucTemaTmsalmsa 3HaHW
Pe3epBHbIli ypoK. O600LLeHNE U
cucTeMaTm3aums 3HaHui

OBLLEE KOJIMYECTBO YACOB 10
MPOIrPAMME

70

07.05.2024

14.05.2024

16.05.2024

21.05.2024

23.05.2024

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0d0a

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb33c

Bubnuoteka LIOK
https://rn.edsoo.ru/00ad9ch2


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumusi, 8 kimace/ I'abpuensn O.C., Octpoymo W.I"., Cnaakos C.A.,
AxkuuoHepHoe o0mectBo «M3narensctBo «IIpocBemienne
» Xumus, 9 knacce/ I'adbpuensu O.C., Octpoymo W.I"., Cnaakos C.A.,

AxkunoHepHoe o0mectBo «M3narensctBo «IIpocBemienne

METOANYECKUE MATEPUAJIBI JIJISA YUUTEJIA
1. I'abpuensn O. C., Bockoboiinukosa H. 1., SlmykoBa A. B. HactonbHas kHura
yuntens. Xumud. 8 ki1.: Meroaudeckoe nocooue. - M.: Jipoda, 2021.

2. I'abpuensn O. C., Amykosa A. B. Tetpaap ans 1a00paTOPHBIX OMBITOB U
npakTruueckux pador. 8 k1. K yuebnuky O. C. 'abpuensHa « Xumus. 8 Kiiacc.
M.: Ipoda, 2022.

3. I'abpuensu, O. C. Meroauueckoe nocooue k yueOHuky O. C. ["abpuensHa
«Xumusy. 8 knacc / O. C. N'abpuensn. — M. : Ipoda, 2021. — 109.

4. T'adbpuensn, O. C. Metoauueckoe nocodue k yueOnuky O. C. 'abpuensna
«Xumusy. 9 knacc / O. C. 'aOpuensn. — M. : lIpoda, 2021. — 108.

5. Xumus : TexHonoruyeckue kaptol K yueOHuky O. C. ['abpuensna « Xumus. 8
Kjaccy : metoaumdeckoe nocodue / JI. M. AcanoBa. — M. : [lpoda, 2020

6. Xumus : TexHomornyeckue kaptel K yueOHuky O. C. ['abpuensHa « Xumus. 9

Kjaccy : metoamdeckoe nocodue / JI. M. AcanoBa. — M. : [lpoda, 2018



7. Xumus. 8 k1. KOHTposbHBIE M TPOBEPOUHBIE PA0OTHI K yueOHUKY O. C.
["aGpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepe3kun, A. A. Yiiakosa u

ap. - M.: [lpoda, 2022. naHHbIE

NUD®POBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://www.chemnet.ru ['azera « Xumusi» 1 caiiT 1yis yuutens «5 uay Ha ypok
XUMUI

http://him. 1september.ru Enunas komnexuus LIOP: [TpeameTHas KoeKius
«XUMHUSD)

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE
skcrepuMeHThl: Xxumust. Komnekuus Poceriickoro o0meo0pa3oBareabsHOro
noprajia

http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukGepoBoii

http://www alhimik.tu Bcepoccuiickas onumnuana MKOJbHUKOB [0 XUMHUH
http://chem.rusolymp.ru Opranvdeckast XuMusi: SJICKTPOHHBIN yUEOHUK IS
CPEHEN LIKOIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3NIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKPBITBIA KOJJIEK. XUMUS
http://www.chemistry.ru JIucTaHIITHOHHAS OJTUMITMA/IA IO XUMUU:

TEJICKOMMYHUKAMOHHBIHA 00pa30BaTEbHBIA MPOCKT


http://www.chemnet.ru
http://him.1september.ru
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru
http://www
http://chem.rusolymp.ru
http://www.chemistry.ssu.samara.ru
http://www
http://www.chemistry.ru




