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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma o npeamery «Xumus» 8-9 kitacc 8 MBOY "COIII Ne2 ¢
KAJIETCKUMH KJIACCAMH PEATM3yeTCsl MOJIHOCTBIO B cooTBeTCTBMM ¢ DenepanbHOM
paboueii mporpaMMoi Mo PEeIMETy «XUMUS.

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00ILIEr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QenepaqbHOl padoyeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHUS YICOHOTO MpeaMeTa « XUuMUsDH)
B 00pa3zoBarenbHbIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xumMuu Ha€T MNPECTABICHUE O LENsAX, OOIEeH cTpaTeruu
oOy4yeHHs, BOCHUTAHUSI M Pa3BUTUA OOYYAIOUIUXCA CpPEACTBAMU Yy4eOHOTO
MpEeIMETA, YCTaHABIIMBAET o0s13aTeabHOe IpEAMETHOE COJZIEpKaHue,
MPElyCMaTPUBAET PACIpPEICICHUE €ro Mo KilaccaM W CTPYKTYpPUPOBAHUE IO
pa3zenaM M TEeMaM MPOrpamMMbl MO XUMHUH, ONPEAENAECT KOJWYECTBEHHBIE H
Ka4eCTBEHHBIEC XapaKTEPUCTUKH COZEpKaAHMUS, PEKOMEHAYEMYIO
MOCTICIOBATENILHOCTh ~ M3YUYEHUS XHMHUHA C YYE€TOM  MEKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
O0COOCHHOCTEH OOydalolmuxcs, OINpeAensieT BO3MOXKHOCTH IpeaMera Ui
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHHUM K
pe3yiibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIEH U3yUueHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENFHOM JAESITETbHOCTH OOYYaromerocsi Mo OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHME XHUMHH CIYUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MAaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poOJib UTPaOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUU M 00 HDBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0eM YCTOMYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DSHEPreTHUECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MacCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3ydenne Xumuu:

CIOCOOCTBYET  pealM3alMyd  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
dbopmMupoBaHUs KyJIbTYpPbl JUYHOCTH, €€ 001Iel U (yHKIIMOHATBLHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4JaromMxcsi, HaBBIKOB HX CAMOCTOSITENLHOW  y4yeOHOW  JesTeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEJI0BATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHON NESITENHHOCTH;



3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yYarOIInuXCs;

CHOoCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTeCTBEHHO--
HAay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIUXCSI.

JlanHbple HampaBiieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEeLU(pUKON
comepkaHusi  y4eOHOTO  TMpeaMeTa, KOTOPBIA  SBISAETCS — MEJarorudecKu
aJIalTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPEEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 0O0Iller0o 0Opa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OpraHWYECKOW XUMUHU.

CtpykTypa coaepkaHusi MPOrpaMMbl N0 XUMUU cPopMHpOBaHa HA OCHOBE
CUCTEMHOro noaxoaa Kk €€ usydeHuro. CopepkaHue CKIAIbIBA€TCA M3 CHUCTEMBI
MOHATUN O XUMUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakuuu. OO0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akona J[. 1. MenzeneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpeIcTaBleHUA 00 JIEKTPOJUTUYECKONM OHUCCOLUMALMUA BELIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBINONHIS (QYHKIUA OOBSACHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOJTYyYECHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMUU CHOCOOCTBYET  (HDOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWs B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MPUBJICYCHUEM
3HAHMM W3 paHee HW3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKpyKalomUi MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaaccy.

[Ipy wu3yuyeHUM XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 0O0JIACTH COBPEMEHHOT'O €CTECTBO3HAHMWSI, MPAKTUUECKON
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBI.



3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XMMHUYECKHX
3HAHUN — BaKHEUIHX (PaKTOB, IMMOHSATHH, 3aKOHOB M TEOPETHUYCCKHUX TOJIOKEHHUM,
JOCTYIHBIX 000OIIEHUN MHPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKH, B
OpUOOIIEHUM K HAyYHbBIM METOJaM I[I03HAHHMS TIpU HW3YUYEHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUMN U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHHH B Y4YEOHO-IIO3HABATEIBHOW M Y4YEOHO-UCCIEA0BATEIBCKON
JeATENbHOCTH, OCBOCHHMHM NpaBWi 0OE€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yueHun XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI BaXKHOE
3HaYEHUE MPUOOPENH TaKHUe 1eJd, KaK:

— (opmMupoBaHHEe HMHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHUS HA CHCTEMAaTHYECKOE MpUOOIIEHUE
oOy4Jarommxcss K CamMOCTOSTEIbHOM MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecredeHne yCIOBUM, CIIOCOOCTBYIOMNX MPUOOPETEHUIO 00YyYaIOIIUMHUCS
OIbITAa Pa3HOOOPA3HON JEATETBbHOCTH, IMO3HAHMS M CaMOIIO3HAHHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmeld (QyHKIMOHATBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OICHUBATH SIBJICHUSA
OKPY>KaloLIEro Mupa, UCHOJIb3ysl 3HAHUS W OIbIT, MOJIYYECHHbIE MPHU H3YYEHUU
XUMHUH, MNPUMEHSTh HMX IMPU PEIIEHWHU MpoOJeM B MOBCEIHEBHON >XH3HU U
TPYAOBOU EATEIBHOCTH;

— (¢opMmHupoBaHHEe y OOy4YalOIIMXCA T'YMAHUCTHYECKUX OTHOILIECHUM,
NOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH 3KOJOTHYECKH
1[€J1eCO00pa3HOro TMOBEIEHUA B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uis U HANpaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJI HW3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYaIbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YE€IOBEKa. XMMUS B CUCTEME HayK.
Tena wm BemecTBa. DuU3nMUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOojax MO3HAHUSI B XUMUU. YHCThIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U ClloXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OtHOcUTENbHAS MOJIEKYJIsIpHAs macca. MaccoBas J10Ji1 XUMUYECKOI0 3JIEMEHTa B
COEMHCHUMU.

KommuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX eAWHMI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKue U XUMHUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHusa. Kiaccuduxarms
XUMUYECKUX PEAKIUH (COCTUHEHNS, PA3I0KEHNUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiaMu paboThl B JTaOOpaTOpUu M
npuéMamMu 0o0palleHus ¢ JIabopaTOPHBIM OOOPYIOBAHUEM, U3YUYCHUE U OMHCAHUE
(GU3NYEeCKMX CBOWCTB O00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHHE M KOHACHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHUE CBEYH, MPOKATHBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHWE THAPOKCHIA
menu (1) mpu HarpeBaHuu, B3aumoieiicTBHE Kene3a ¢ pactBopoM cosu meau (1),
M3YyUeHHE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI MarHurta, (uibTpOBaHUE,
BbINIApUBAHUE, AUCTHILIIALMA, XpoMaTorpadus, MPoBEJEHUE OUYUCTKH MOBAPEHHON
COJIM, HAONIOJIEHHWE W  ONHWCaHUuE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHE MOJICJIE MOJEKYJI
(mapocTepKHEBBIX ).

Ba:kHeililmue npeacTaBuTe/ I HEOPraHMYECKUX BellECTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kuciopon — 3ae€MEHT U MpocToe
BemecTBO. HaxoknmeHuwe kucimopoga B TpUpoae, (GU3MUYECKHE W XUMUYCCKUE
cBoiictBa (peakumuu TopeHus). Oxcumpl. [Ipumenenue xucimopoma. CrmocoOb



MOJIy4YCHHUs] KHCIOpOJa B Ja0oparopud U MOpoMbllIeHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBor »hdEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEaKIUu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/lyXa, yCWICHUE MapHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, (U3MYECKME U XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. KucnoTsl u comnu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpHI.
HacpilieHHbIE M HEHACBINIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BO/Abl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHenuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyneoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpaszyromme. Homenkmarypa okcuaoB. Du3nMdeckue W XUMUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHuU. [ToyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenkmnarypa kucior. Gusundeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct mertamnoB H. H. bekerosa.
[TonydeHnune KUCIIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHHUS U
MpeKpalieHusl TopeHus (moxapa), O3HAaKOMJIEHWE C oOpasllaMH OKCHJIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Ye€HUE, COOMpaHHUE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (rOopeHwue), B3auMojcicTBre Bogopoaa ¢ okcugom menu (I1)
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpPa3ll0OB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEOBAaHUE OCOOCHHOCTEH pACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalJlaMu
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBaHUE O0pa3sOB HEOPraHWYECKHWX BELIECTB PAa3JUYHBIX KJIACCOB,
HAOJTIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT W IIEIOUYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHOMl KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEPACTBOPHMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METaJla IPYyTMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWIine KiIacChl HEOPraHHMYECKHUX
COCTMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
IPYIINaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U HIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3ytoT aM()OTEPHBIE OKCUIBI
U TUAPOKCHUBIL.

Ilepuonnueckunt 3akoH. Ilepuoagnueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAs  (QOpPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. Menneneea. [leproibl
u rpynmbl. DOU3NYecKUil CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
IPYMIIbI JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMoB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
AJIEMEHTA 110 ero noyuoxenuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIIaM U EPUOAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. . M. MenneneeB — y4y€Hbli U
IpaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporecchl okucaeHUst U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IHUHKA C PacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiyu pa3ioKeHUs, COSTUHEHUSA).

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIN (akT, TUNOTE3a, TEOpus,
3aKOH, AaHalu3, CHHTE3, Kiaccupukanuus, NEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, 3JEKTPUYECKUN 3apsll, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUAYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHOJOB, Kalus, KaJlbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIO)KEHUEM 3JJIEMEHTOB B Ilepmomgmueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PEUIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEOMHEHUHN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3IuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKUE
YPaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsaTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJO0KEHHE XHUMHUYECKOIrO
PaBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIuHu. CocraBneHnue YpaBHEHUI



OKHCIIMTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHHEM  METOJa
AJIICKTPOHHOTO OajaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuui. CBOWCTBAa KHUCIOT,
OCHOBAaHMW U COJIGM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconnannu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEII[ECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JIECUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONINX — TMPU3HAKM  TPOTEKAHHWs]  PEeakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Tas3a, oOOpa3oBaHUE BObI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiMK pas3yioKEeHHs, COCTUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HA HOHBI, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakrepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOEHHsS aTOMOB,
XapakTepHblEe cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJACICTBHE C MeETaJllaMHM, HEMETajulaMH, IIeJoYyaMu). XJIOPOBOJIOPO/I.
ConsiHast KucCI0Ta, XMMUYECKHE CBOMCTBA, MOJYy4YEeHHE, NMpUMEHeHHe. [lelicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M YEJOBEKAa. BaKHEHIIHWE XJIOPUIBI U UX
Hax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (U3NUYECKUE CBOWCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. Xumuyeckue coiicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMHUYECKHEe cBOUMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kmcioTa, (QU3NUECKHWE W XUMUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chnenuduyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha



cyib(dar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHH B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COECIMHEHHUSMHU cepbl (KUCIOTHBIE JOK[IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHs. A30T, paclpOCTpaHEHHE B MPUPO/IE,
(du3nyeckue 1 XuMHYECKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. Coiau aMMOHus,
uX (pU3nYecKnue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHMCIOTa, €€ MojydyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENS Kllacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arps3HeHNE OKPYKAIOIICH Cpellbl COSTMHCHHSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponHeie Moaudukauuu (ochopa, uUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanne pochaToB B KaueCTBE MUHEPATBHBIX YI00PCHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepoaa B npupoje. OKcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rnoGanbHOrO TMOTEIJIEHUS KIMMAaTa, MapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ cou, ux (U3NUYECKUe U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIULIEPUH, YKCyCHasl KUCIIOTa).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (OE€H3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeJKax, yrieBojgax — U ux
pojM B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npumenenue. CoenuHeHHs KpeMHUs B mnpupoge. OO6mme mpeactaBieHus 00
okcunie kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbl 6€30MaCHOr0 MCIOJIB30BAHUS
CTPOMUTEIIbHBIX MATEPUAJIOB B IOBCETHEBHOM KU3HMU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOJCHUE TTPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
raJIOreHOB M WX COEJUHEHHM (BO3MOXKHO MCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAaKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa MoJj JAeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3YyYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKIny Ha cyibdar-
WOH W HAOJIOJIeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEAUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOChHOpHBIX yA0OpEeHUH, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U H3yYEHUE CBOMCTB aMMHakKa, MpPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOICCTBUE KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJIEIIen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MOJIydYeHHUE, COOMpaHUe, paclo3HaBaHUE U U3YUYCHHUE
CBOICTB YIJIEKMCIIOTO Tra3a, MpOBE/IEHNE KaYyeCTBEHHBIX peaklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TMPU3HAKOB HUX NPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTBl U UX COCTUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux syemeHros [, .
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. Mertajuindeckasl CBsI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEMIETKA.  OJJEKTPOXUMUYECKUH  pAl
HanpsbKeHU MetamuioB. Ou3nueckue U XMMHUUYECKUE CBOMCTBA MeTaiuioB. OO0mue
CIocOOBI TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemenToB JI. 1. MeHnaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUAPOKCHIBI HATpusd MW Kanusa. [IpuMeHeHHWe IIENOYHBIX METAIOB MW UX
COEMHECHUM.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepuognueckout cucreMe xumuueckux sneMeHToB Jl. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3NUeCKre U XUMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxkuHelmue coequHeHHs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpoeHHME aToma, HaxOxJeHHE B mpupoae. Pusnueckue U
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUS.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIEHUE B npupoac. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKCubl, THAPOKCHIBI U comu xkernesa (11) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJIbIUg W HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHME BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, LIMHKA, XKeje3a
(I u xenesza (1), meau (11), HaOMOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJJaMEHH MWOHaMU HaTpus, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PELICHHE SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHeunmune
METAJJIbl K UX COCTUHECHUS.

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouen cpeipl (MpeaenabHasl I0IyCcTUMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbI METAJIOB, MOJMMEPHbBIS
MaTepualbl).

Meoswcnpeomemmnuie céasu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBIISICTCSl 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIA (PakT, TUIOTe3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, KIACCU(PUKALMS, IEPUOAUYHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOJECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUAJIBI.

du3nkKa: Marepus, aTroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKHU 3apsii, NPOBOJHHKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORNEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAs
pem€Tka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, €AUHUIBI W3MEPEHHs, KOCMHUECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocepa, ruapochepa, MuUHEpanbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE HCKOIaeMBbIE, TOIUIMBO, BOJIHBIE pecypchl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHHUsS XUMHUHM B €IMHCTBE y4eOHOU U
BOCHUTATEJIBHOMN ACSATEIBHOCTH B COOTBETCTBUM C TPATUILIMOHHBIMU POCCUMUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIAMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIngyHOCTHBIC ~ PE3yJbTAaThl  OTPAXKalOT  T'OTOBHOCTh  OOYYArOITUXCS
PYKOBOJICTBOBATbCS CUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpUEHTAUM U
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJICAWIO0, TMOHHWMAHUS 3HAYEHUS] XMMHYECKOM HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTU BIAJETh JAOCTOBEpHOU MH(OpMaruei o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHUpa 1 OOIIIECTBA;

2) rpasKIaHCKOT0 BOCIIUTAHUS:

MPEACTABJICHUSI O CONUAIBHBIX HOPMax W MpaBUIaxX MEXINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrux  BHAAX
JIEATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOU MAESATEIbHOCTU MpU
BBITIOJTHEHUU Y4YeOHBIX, TI03HABATCIbHBIX 3aJla4, BBIMOJHEHUH XHUMHUYCCKHUX
AKCTIIEPUMEHTOB, CO3aHUN YUEOHBIX POCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM Y4YEOHOM NESITEIHbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEJECHUE W TOCTYIIKM CBOMX TOBApHUILECH C TNO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM MMOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TPEJICTABICHHUS O BEIIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM U COCTABJISIONIUE
OCHOBY I TIOHUMAaHMSI CYIIHOCTH HAYYHOM KapTUHBI MUpa, TpEeACTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBSI3SIX YEIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEeIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOJUMBIC NJii OOBSCHEHHUS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUH,
MO3HABATENLHON, WH()DOPMAIMOHHOW W YUTATENBCKON KYJIbTYpHl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOW pa0OThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHON



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYECHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HMCCIEI0BATEIHCKON
JIeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEJICTBUNA U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPeOIEHUS aIKOIoJisd, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUYECKOMY M3Yy4YeHHUIO TTpodeccuil U Tpyaa pa3audyHOTo poja,
YBOKECHUE K TPYJAy U pe3yjbTaraM TPYJOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIA BBHIOOD
WHMBUyTBHOW TPACKTOPUHU MPOAOTIKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIBHON eITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(EeCcCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HMCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOI0O U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
mpaBuiI 0€30MaCHOTO MTOBEJEHUS MTPU padOTe C BEMIECTBAMHU, a TAKKE B CUTYAIIHSIX,
YIPOXKAIOIMINX 3A0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJAHON CPEIOU, JJI MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HAHUS TJIOOAJTBLHOIO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M IMyTeH UX PEIICHUs] MOCPEJCTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMuUpOBaHUSI MHUPOBO33PEHUST OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUN W3 ITUX NMPeIMETOB (HOPMHUPOBATH MPEJACTABICHUE O IEJIOCTHOU



HAay4YHOU KapTUHE MHUpA, U YHUBEpCaAJIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 00ECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XWMHYECKUX TMOHATHUU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTMMH IOHATHSMH), HCIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHAYKTHUBHBIC, JICTyKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHSITH B TIpPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIE TIPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATHh CYILIECCTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUi,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MMO3HAHUSA, a TaKXKe B KAdeCTBE OCHOBBI JJII (OPMHPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yiabTar, GOopMyJIUpOBaTh 00OOIIECHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MPOJICTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABJICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHbIC
nmocobus, pecypchl MHTepHeTa), KPUTHUUECKH OIICHHWBATh IPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
uHGOpMAllMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPeeIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
00JaCTM  MCMOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYypOH aKTUBHOI'O UCIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMy mpeacTaBieHus nHGOpMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY;

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce Yy4deOHOH u
UCCJIeI0BATENbCKON JEATENHHOCTH MH(POPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOLIEH MNpUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIH) JIUCKYCCHH) TIO
CyllectBy  oOcyxaaemMoil  TeMbl, (OPMYJIMpPOBATH  CBOU  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHUSI IPEIIOKEHHOH 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpHMEHTa (J1ab0opaTOPHOrO OIbITa,
71a060paTOpHOI pabOTHI MO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  PELIECHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIACOBaHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, OIPEICICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE TeHCTBUS:

YyMEHUE CaMOCTOSITENIbHO OMPENEesITh UENH AESITeNbHOCTH, TUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BBIOUPAaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyY€HHUs] HOBBIX 3HAHHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBIICHHOW LIE€NH, YMEHUE
MCIIOJI30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOM pabodeil mporpaMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI



neucTBul, cnenuduueckue g OpeAMEeTHOM oOnacth  «XuMHUS», BUIBI
JEATENBHOCTH 10  MOJYYEHHWIO HOBOTO  3HAaHWS, €ro HHTEPIPETALNH,
npeoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

® PpACKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi JI0JIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAaHHE, COJIb, JICKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCMHEHUS, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEUICHUs, pPeaKIuu
oOMeHa, K30~ M SHJOTEPMUUYECKHUE PEAKIINH, TEII0BOM A (EKT peakium,
AIpO aToOMa, HJIEKTPOHHBIM CJIOM aroma, aToMHas OpOuTalb, pPaaANyC
aToOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJIIpHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHHOH, PacTBOp, MAaccOBas JOJS BELIECTBA
(TporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

® WUIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XHWMHWYECKUX TMOHSATHN W
MIPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUU BEILIECTB U X MPEBPALLICHUI;

® UCIIOJNb30BAaTh XUMUYECKYIO) CHUMBOJHKY JUIsI COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

® OIpeensaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCJIEHHS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCY COEAUHEHUH I10
dbopmynaMm, BHUJ XUMUYECKOHW CBs3M (KOBAJIGHTHAas W MOHHAas) B
HEOPTraHUYECKUX COCTNHEHUSAX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJAUYECKONM 3aBHCUMOCTH CBOICTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJO0XeHHusl B llepuoanueckoi cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEeHUSsI, 3aKOHa ABOTrajpo;

® ONUCHIBATH M XapaKTepu3oBaTh TaOIMuHyr0 QopMy Ilepuonnyeckoi
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHWs, KOTOPHIC HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sAapa, OOIIee YHCIO AJIEKTPOHOB
U pacIipesieJICHHE UX MO 3JIEKTPOHHBIM CIIOSIM);

® KJIacCHU(PHUIMPOBATh XMMHUYECKHUE SJIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKHE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOIIMX B PEAKIIHH
BELIECTB, M0 TEIJIOBOMY 3D PeKTy);

® XapakTepHu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXkAAsi ONMCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

® TIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKHX NPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

® BBIYUCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o (dopMyIie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHHUIO XUMUYECKOU PEaKIIHH;

® TIPUMEHATH OCHOBHBIC OMEPAlUd MBICTUTEIHHOU NEATEIHHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTEeMATH3allnio, KIacCU(pUKAIHIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€d — JJISI M3YyYCHHs] CBOMCTB
BEUIECTB W XUMHUYECKHX PEAKIHi, eCTEeCTBEHHO-HAYYHBIE METO/IbI
MO3HaHUS — HAOMIOJeHNE, M3MEpPEeHHe, MOJACIMPOBAHUE, SKCICPUMEHT
(peaJibHBIM U MBICIICHHBIN);

e cClenoBaTh  NpaBWJIaM  [OJb30BAaHHMS ~ XMMHYECKOM  TOCYIOoW W
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OMBITOB IO TOJYYEHHUI0O W COOMpPaHHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOPOJAa M KHCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEICIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OIKCIIEPUMEHTHI  TIO
pacrno3HaBaHMUIO PACTBOPOB IIENOUEH U KUCIOT C TIOMOIIBIO HHANKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U JPYTHUE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh C(HOOPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TOHSATHH: XHUMHYECKUI
AJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPHIIATEIHLHOCTh, CTETCHb
OKHCIICHUS, XUMHUECKas PEaKlns, XUMUYEeCKasi CBA3b, TEIIOBOU dPQeKT
peaknuu, MOJb, MOJSIPHBIA  O0BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJIIUTUYECKAS] JTUCCOLMAIIMS, PEaKIUd HOHHOTO
oOMeHa, KaTrauum3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAHOBJICHHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIJIaBbl, CKOPOCTb XHMHUYECKOW pEAKLUMH, MPEACTbHO JOMyCTUMAs
koHuenTpanus [1JIK Bemecrna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b  OCHOBHBIX XMUMHUYECKHX TIOHSITHA U
MPUMEHATH 3TU MOHITUA MPU OMUCAHUYU BEIIECTB U UX MPEBPALLCHU;
UCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIi COCTaBjieHUs Gopmy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENENATHh BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PAa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
ONMpeaeNnéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XHUMHUYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (QopMyIie, XapaKkTep Cpelbl B
BOJHBIX pPacTBOPaX HEOPraHWYECKUX COECIUHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cmbica [lepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUChIBATH U XapaKTePHU30BaTh
tabnuuynyto popmy Ilepuoguyeckoid CUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
paznuyaTh TOHSATHSA «TJaBHasg mnoarpymma (A-rpynma)» U «mobodHas
noarpymnmna (b-rpymnma)», manele u OOJbIIME MEPUOMBI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B IMEPUOJUYECKOM Tabiuie, ¢
YUCIIOBBIMM  XapaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB | 3apsja  sapa, oOImee 4YUCIO DSIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHECHUHN B
npejiesiax MaJIbIX MEPUOJIOB U TJIABHBIX MOJATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy YYacTBYIOIIMX B PEaKIuu
BEIIIECTB, N0 TEIJIOBOMY 3G (DEKTy, 0 U3MEHEHUIO0 CTENEHEeH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHUYECKHUE
CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB, TOATBEPKIAsd OMUCAHUE
MPUMEPAMH MOJIEKYJISIDPHBIX YW HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIU;

COCTaBJSAITb YPABHEHUS JJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEW, MOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUM MOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHSA,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUNH B Pa3TUIHBIX
yCIIOBUSIX;

BBIUUCIISITH  OTHOCUTEIIBHYIO MOJIEKYJISPHYI0 U MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o (dopMyIie
COEIMHEHMsI, MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOU PEaKIINH;

cOONIOMaTh  TMpaBWIa  TOJIB30BAHHMSI ~ XUMHUYECKOW  IMOCYJIOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXe TMpaBuja oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO W COOUPAHHIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIECKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOATBEPKIAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMUI-,
noaua-, kapoonat-, ¢ocdar-, cuiaukar-, cyibdar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OTMEpAIMU MBICTUTEIHHONU NESITEIbHOCTH — aHAIH3
M CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTEeMAaTHU3alNi0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€H — JJI WM3Y4YEHUs CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHBIC METOABl TO3HAHUS —
HaOIOZICHNE, M3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBo yacos DJIeKTPOHHBIE OcHoBHBIE BUILI
Ne HaumenoBanme pa3jieioB u Kontpo IpakTu (undposbie) AeSITeJbHOCTH 00y4aromuXcst
n/n TeM NPOrpaMMbI Bcero JIbHBIE YecKue o0pa3oBaTe/ibHbIE € y4eTOM HanpaBJIeHUM
padoTsbI padoThI pecypcsl padoyeii nporpamMmbI
BOCHUTAHUS
Pa3nes 1. [lepBoHayaabHble XUMUYECKUE OHITHS
YpOKHU-TIpaKTUKYMBl  (COTJIAaCHO
TJITAHUPOBAHHIO)
Xumust — BaxkHas 001acTh Bupryanpnas oskckypeus «B
bubmmorexa [IOK MHUpE BELIECTB U AJIEMEHTOBY
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7
MPAKTHYECKOHN JeATeTbHOCTH
f41837c -
qeloBeKa 151097L VYpoxk-koH(pepeHus
«Du3nyeckre U XUMUYECKHE
SIBIICHUS»
AYKIIMOH 3HAHUM «Tunel
XUMHUYECKUX PpEaKIuid B KHU3HU
B bubmmoreka [JOK | YCI0BCKa»
€IIeCTBa U XUMUUECKHE
1.2 15 1 https://m.edsoo0.ru/7
peakuuu f41837¢ 3amuTa TpPYNHOBBIX IPOEKTOB
«MeToaBI XUMUHY
Hroro no paszneny 20

Pa3znen 2. BaxxHelinmue npeacTaBuTe/ i HEOPraHN4eCKUX BellecTB



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

BupTtyanbHas skcKypcus

B K I bu6mmorexa [IOK
21 603HYX- HCJIOPOA. 110HATHC 6 https://m.eds00.ru/7 «Kucnopoanast cranius»
00 oxcHuaax
A £41837c
YPOKHU-TIPaKTUKYMBI  (COTJIAaCHO
IJIAHUPOBAHMIO)
Bonopoxa.Ilorstie o kucaorax bubmorexa HOK Bupryanbnas DKCKYpCHUSI
2.2 Hciﬂixﬂ' 8 https://m.edsoo.ru/7 «B(Ij Z o TO;’EHBO
£41837c AOPOA
OymyIIiero»
YPOKU-TIpaKTUKYMBI  (COTJIACHO
TIJITAHUPOBAHUIO)
Boga. Pacteopsl. Ilonstue 00 bubmorexa [IOK
2.3 Ad- PEL 5 https://m.edsoo.ru/7 | BupryansHas skckypcus «Boma-
OCHOBAaHHUAX
f41837c YAUBUTEIBHOE BEIICCTBOY
YpoKu-npakTUKyMbl  (COTJIACHO
IJIAHUPOBAHMUIO)
3ammra mnpoekra  «Co3mgaHue
” OCHOBHBIE KIACCHI I }stl”tlsgl;l;r’;eefi (I)loOrI:ﬂ UHTEIJIEKT-KapT 10 OCHOBHBIM
' HEOPraHUYECKUX COCTUHEHUI o ' Kiaccam HCOPraHNHCCKIX
f41837c COCIMHECHUI

Aykunon 3HaHmii  «lIpumepst
BEILECTB PA3JINYHBIX KJIACCOBY»



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

Hroro no pazgeny

30

Pa3nes 3. Ilepuoanyecknii 3axkon u Ilepumoguyeckast cucrema xummuieckux daemenTos /1. U.
Menpeneesa. CTpoenne aToMoB. XuMn4eckas cBsi3b. OKHCJINTE]bHO-BOCCTAHOBUTE/IbHbBIE

peaKiuu

[Tepronnueckuii 3aKOH 1
[lepuoanueckas cuctema

bubnuoreka [JOK

Bupryanbnas

9KCKypCcUa«MHUKpOMHUD.

CTPOCHUA aTOMa»

Teopus

3.1 7 https://m.edsoo.ru/7
XAMUYECKHX 3yiemeHToB J[. 1.
f41837c VYpok — urpa « XuMH4ECKOE JIOTO»
MengeneeBa. CTpoeHue aroma
Y POKHU-TIPaKTUKYMBI (COTJIACHO
TIJIAHUPOBAHUIO)
Ypoxk-koubepenusa« Tumb
XHUMHYECKas CBS3b. bubmuoreka [JOK \
KPUCTAIITMYECKHUX PEIICTOK U
3.2 OKHUCITUTEILHO- 8 https://m.edsoo.ru/7
BOCCTAaHOBHUTEJIbHBIC PEAKITH f41837c XUMHYECKHAX CBA3EI
BupryansHnas sxckypeusa«B
MHpE XUMUYECKUX PEAKIIUI»
bubnuoreka [JOK
Htoro o pazaeny 15 https://m.edsoo.ru/7
f41837c
bubmuoreka [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7

f41837c



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

KoauuyecTBo yacoB

OcHOBHBIE BUABI

AeATeJIbHOCTH
DJIEeKTPOHHbIE
o0yuaroumuxcst ¢
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne /it KoHTpo/bHBI IIpakTH4ecku yueTom
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbI .
e padoThI e padoThI e pecypesI HANpPaBJICHUH
padoueii
NPOrpamMMbl
BOCIIUTAHMS
Paznen 1. BemecTBo 1 XuMHYECKHE PEeAKIAN
Ypok-
nuckyccusa«YenoBek
. bubmmoreka [IOK | — COBOKYIHOCTB
11 [ToBTOpenue u yriayOiaeHue 3HaHUN 5 1 https:/m.edsoo.ru | XMMHYECKHX
OCHOBHBIX Pa3J/IeNIoB Kypca 8 kjacca 17§413636 peakuii?»
Ypoxk-urpa
«3HATOKH XUMUN»
Buptyanbnas
9KCKYpCHs
bubnnorexa [HOK
OCHOBHBIE 3aKOHOMEPHOCTH _ » «B MHpe
1.2 . 4 https://m.eds00.ru | xpmuueckux
XUMHYECKHUX PeaKIHii
P B M peaK]_H/H}'[»
Ypoku-
5 bubmuotexa [JOK | mpakTukymsr
JEKTPOIUTUYECKAS JUCCOLIUALMS.
1.3 P 8 1 1 https://m.edsoo.ru | (cormacho
XUMUYECKUE peakllui B pacTBOpax 17§413636 InaHHpoBaH)



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

AyKIIMOH 3HaAHUU

«oHbIB BOJHOM
pacTBope»
Ypok — urpa
«PactBOpumoe-
HEPACTBOPHMOEC)
Hroro mo pazmeny 17
Pazgen 2. HemeTasuuibl U MX COeIMHEHM ST
Ypoku-
MPAKTUKYMBI
(cormacHo
TJTAHUPOBAHMUS)
Bu6nuoreka IJOK | BupTyanbHas
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.1 VIIA - 4 https:/m.edsoo.ru | okckypcusi«PasHood
9JIEMEHTOB rpynmnbl. [anoreHst 17§412636 pasHe HeMETAILIORY
Jlebater  «["amoreHsr
—  BpeaHble
WM TI0JIC3HBIE)
OO0mras XxapakTepruCcTUKa XUMHIECKUX bubnuorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru
COEIMHEHUS [7f412636
2.3 OO0m1ast XxapaKTepPUCTHKA XUMHYECKUX 7 bubnmoreka [IOK | Ypoku-



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

anemeHToB VA-rpynmsl. A3ot, hochop
U X COCTUHEHUS

https://m.edso0.ru
/7412636

IPAKTUKYMBI
(cormacHo
IUTAHUPOBAHMS)

Bupryansnas
KCKYPCHSI
«KpyroBopotsl
azota u ¢ocdopa B
ouocdepe»

2.4

OO01mas xapakTepuCTHKa XUMUIECKUX
anemeHToB |V A-rpynnsl. Yraepoa u
KPEMHUH U UX COEIUHEHHUS

bu6nuoreka [JOK
https://m.edsoo.ru
/7412636

Ypoku-
MTPAKTHKYMBI
(cormacHo
TIJTAHUPOBAHMS )

Ypok-koH(pepeHuus
«IKOJIOTUYECKHE
po0JIEMBI,
CBSI3aHHBIC c
HAXO0XJICHUEM
VIJIEKUCIIOro Tas3a B
atMocdepe»

Hroro no pasneny

25

Pa3zgen 3. MeTaJJIbI M UX COCANHECHUSA

3.1

OO1ne cBOMCTBAa METAJIOB

bu6mmoreka [IOK
https://m.edso0.ru
[7f412636

Bupryansnas
AKCKYpCHS
«Pa3Hoobpazue



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

METAIJIOB»

3.2

Baxueiimue MeTamibl 1 UX
COCIMHEHUS

16

bu6mmoreka [IOK
https://m.edso0.ru
[7f41a636

Ypoku-
MPAKTUKYMBI
(cormacHo
IUTAHUPOBAHMSL)

AYyKIMOH 3HaAHUH
«MeTtaltel B
NPUPOAE U IKU3HU
YeJIOBEKAY

Uroro no pazneny

20

Pazgea 4. Xumus U oKpyskawmas cpeaa

4.1

BemectBa 1 maTepuaisl B )KU3HU
YesioBeKa

bu6mmorexa [IOK
https://m.edso0.ru
[7f412636

Ypok - urpa
«IyremectBue 1o
MHUPY BEILECTB

Ypoxk —
KOH(pepeHIH
«be3omnacHoe
WCTIOJTb30BaHUE
BEIIECTB H
XUMHUYECKHUX
peakmuii B OBITY»



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

Hroro no pazgeny

bu6mmoreka [IOK
PesepBHOe Bpemst 3 https://m.edsoo.ru

[7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsn4yecTBo yacos JJIeKTPOHHbIE
Jara
Ne uudgpoBbie
Tema ypoxka Kontposabubie | IlpakTuyeckue | H3Yy4YE€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThl padoThbI b
pecypcebl
[Ipenmer xumuu. Ponp xumuu B xKus-
HU 4denoBeka. Tena u BemecTBa. Bup- bubnunoreka [IOK
1 TyanbHas SKCKypcus «B wmupe Be- 1 https://m.edsoo.ru/ff0d21
[IECTB U DJIEMEHTOBY 0c
[TonsiTue o mMeroAax MO3HAHUS B XHU- Bu6miorexa LIOK
2 MUH. 3ALUATA IPYIITOBBIX MPOCKTOB 1 https://m.edsoo.ru/ff0d22
«MeTtoabl XUMHUN
7e
3 P patop P 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1a00paTOPHBIM dc
000opyI0BaHUEM» -
Yuctsle BemecTBa u cmecu. CiocoOsl Bubmmorexa IOK
4 m . ’ 1 https://m.edsoo.ru/ff0d26
paszziesieHus cMecen
ca
[TpakTuueckas padota No 2 bubmoreka [JOK
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKH TOBAPEHHOM COJIN)» c8
bubmoreka [JOK
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c



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

XVUMHUYECKUE AIEMEHThI. 3HAaKHU (CUM-

bu6nmoreka [IOK

7 BOJIBI) XUMUYECKUX DIIEMEHTOB. https://m.edsoo.ru/ff0d2b
e8
bu6nuoreka [JOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢C
bubnuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d
50
3aK0H MOCTOSHCTBA COCTAaBa BEILIECTB. but6mmoreka [{OK
10 Xumuueckas popmyna. BaneHTHOCTD https://m.edsoo.ru/ff0d2e
aTOMOB XMMHUYECKUX DJIEMEHTOB ae
OTHOcCHTeNbHASI aTOMHAs Macca Bubmiorexa LIOK
11 ] https://m.edsoo.ru/ff0d32
OtHocHUTEbHAS MOJICKYJISIpHAst Macca 3c
MaccoBasi 10J1s1 XHMHUYECKOTO bubmmorexa LIOK
12 ! https://m.edsoo.ru/ff0d35
DJIEMEHTA B COSIMHEHUH 0c
KonunuectBo BemecTBa. Moib bubmorexa LIOK
13 n ’ ’ https://m.edsoo.ru/ff0d52
Momnsipnas macca
30
;ii)nmqecxﬂe U XUMHUYECKUE ;IBH;HH;L Bubmaorexa [IOK
14 reciad - peaiitii POt https://m.edso0.ru/ff0d37
KOH(epeHuus P
«Du3nYeCcKre U XUMHUESCKHE SIBICHHSD) Ia
IIpusHaku ©  yClnOBUS  IIPOTEKaHUSA bubmmorexa [IOK
15 XMMHUYCCKUX peaKiMid. AyKIIMOH 3HAHUN https://m.edsoo.ru/ff0d3a

«Turpl XMMHYECKUX PEAKUUU B KU3HU

16



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

YCIIOBEKa»

3aK0oH COXpaHEHUsI MaCcChl BEIIECTB.

but6mmoreka [JOK

16 https://m.edsoo.ru/ff0d3b
XHUMUYECKUE YPABHEHUS 88
Beruncnenus koauyecTBa, Macchl but6mmoreka [{JOK
17 BEILIECTBA 110 YPABHCHUSM XHMHUYECKUX https://m.edsoo.ru/ff0d57
peaKImii 08
Krnaccudukanus XuMHYECKUX peaKinuii bubmmoreka [JOK
18 (coenuHeHMs, pa3IoKEHHS, https://m.edsoo.ru/ff0d3f
3aMeIIeHHs], 0OMeHa) 34
M. B. JIOMOHOCOB — y4€HBIii- bubmuorexa [JOK
19 sHiKnoneauct. O000IeHUE 1 https://m.edsoo.ru/ff0d40
cUcTeMaTu3alus 3HaHUI c4
KonTponbnas pabota Nel no teme Bubmmorexa HOK
20 https://m.edsoo.ru/ff0d42
«BemiecTBa U XUMUYECKUE PEAKITHIDY 90
Boznyx — cmechk razos. Cocrtas bubnmoreka [JOK
21 Bo31yxa. Kucmopoa — 3neMeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
DU3NYECKUE U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
22 KUCIIOpOa (pPeaKiuu OKUCICHNUS, https://m.edsoo.ru/ff0d46
ropenue). [lonstre 06 okcumax 14
CrocoObl  MONy4EeHHUS KHCIOpoAa B
nabopatopud M MPOMBIIIJIEHHOCTH. Bubmmorexa [IOK
23 https://m.edsoo.ru/ff0d49

IIpumenenue kucnopona. BupryanbHas
IKCKYypCHs

7a



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

((KPICJ'IOpO,I[HaH CTaHL M

TemoBoit 3 dexT xumuyeckoi
peaxkiuuu, MOHATHE O

bu6mmorexa [IOK

24 https://m.edsoo.ru/ff0d47
TEPMOXMMHYECKOM ypaBHEHUH, 9K30- U 90
SHAOTEPMUYECKUX PEAKIIUAX -
TonnuBo (He(Th, Yrojab U METaH). bubnmnorexa [JOK
25 3arpsi3HEHHE BO3yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c
MPEIOTBPALICHUS 4a
[TpakTrnyeckas padora Ne 3 o Teme bubmmoreka [IOK
26 «[Tony4enue u cobupaHue KUCIOPO/a, https://m.edsoo.ru/ff0d4a
W3Yy4YEHUE €r0 CBOMCTBY» e2
Bonopoa — anemeHT u npocroe Brbmorexa LIOK
27 https://m.edsoo.ru/ff0d4d
BelecTBO. Haxoxaenue B nmpupoje 40
@u3nYecKue M XHUMHYECKHE CBOMCTBA
Bojiopona. IlpumeHenue  BoAOpOAA. bubmorexa [IOK
28 BupryansHas skckypens «Bogopon — https://m.edsoo.ru/ff0d4d
TOTUTHBO OYYIIIETO» do
bu6nuoreka [JOK
29 [ToHsiTHE O KUCIIOTAX U COJISIX https://m.edsoo.ru/ff0d50
d2
Crioco0OsI ToNTy4eHus: BOAOPOa B Bubmiorexa LIOK
30 https://m.edsoo.ru/ff0d4d
nmabopaTopuu
do
[TpakTrueckas padota Ne 4 o Teme bu6nmorexa [JOK
31 «[Tomyuenue u cobupanue Boopo/a, https://m.edsoo.ru/ff0d4f

HU3YUCHHUC €TO CBOMCTB

42



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

MossipHblii 00bEM Ta30B. 3aKOH

bu6nmoreka [IOK

32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciienus 00bEMa, KOJIMYeCTBa bu6nuoreka [JOK
33 BEIIECTBA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJINYECTBY BELIECTBA WU 00BEMY a0
Brrunciienus 00bEMOB ra30B 10 bubnuoreka [JOK
34 YPaBHEHHIO PEaKIMK HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0d57
00BEMHBIX OTHOIIICHHH ra30B 08
DOU3NYeCKHe U XUMHUYECKHE CBOMCTBA but6mmoreka [{OK
35 BOJbl. BuptyaneHas skckypeus «Bona- https://m.edsoo.ru/ff0d58
YAUBUTEIHHOE BEIIECTBOY 7a
CocraB ocHoBanwii. [Tonstue 00 bubmmorexa LIOK
36 ' https://m.edsoo.ru/ff0d59
WHANKATOpaxX
e2
Bona kak pactBoputens. HacbieHHble bubnuotexa [JOK
37 1 HEHACBHIIIIEHHBIE PACTBOPBL. MaccoBast https://m.edsoo.ru/ff0d5b
JIOJIsI BEIIECTBA B paCTBOPE 40
HI_P}aKTI/I‘IeCKaH pabota Ne 5 o Teme Butmorexa LIOK
«IIpuroroBiieHHE PacCTBOPOB C
38 d . P “p . https://m.edsoo.ru/ff0d5e
onpenenEHHON MacCOBOM oIl ba
PacTBOPEHHOTO BEIIECTBA =
but6mmoreka [{JOK
K 6ota Ne2
39 OIFTPOIBHA paboTa 22 [0 TeMe https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxa. Boga» 4
Oxkcuapl: cocTaB, KiIacCupUKaIUs bubmmorexa LIOK
40 JIBT: ’ 1, https://m.edsoo.ru/ff0d66

HOMCHKIJIaTypa

4e



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

[TonydyeHue n XuMHU4ECKHE CBOMCTBA

bu6nmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/ff0d66
OKCHJIOB 4e
OcHoBaHUA: COCTaB, KJIacCU(UKALIUS bubmiorexa LIOK
42 ) ’ HIT https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
[Tonyyenne U XUMHUYECKHE CBOMCTBA bubmiorexa LIOK
43 i . https://m.edsoo.ru/ff0d67
OCHOBaHUI
ca
Kucnotsr: coctas, knaccuduxams bubmorexa LIOK
44 ' ’ H https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 5
[TonydyeHue n XuMHU4YECKHE CBOMCTBA bubmiorexa LIOK
45 i https://m.edsoo.ru/ffOdfee
KHCIIOT
2
Conu (cpeaHue): HOMEHKIIATYpa, bubnuotexa [JOK
46 CIOCOOBI MOTYYEHHUS, XAMHUCCKUE https://m.edsoo.ru/00ad94
CBONCTBA 74
[TpakTuueckas padota Ne 6. Pemenue Butmorexa LIOK
47 AKCIIEPUMEHTAJIBHBIX 33/1a4 IO TEME https://m.eds0o.ru/00ad9b
«OCHOBHBIE KJIaCCHl HEOPIraHMYECKUX 2c — '
COCTMHEHUI -
['eHeTnyeckast CBS3b MEXKIY KiaccaMu
HEOPraHUYECKUX COEIWHEHMH. 3ammTa Bu6miorexa [OK
48 npoekta «Co3/1aHrue MHTEIUIEKT-KapT IO https://m.eds00.ru/00ad9a

OCHOBHBIM  KJIaCCaM HEOPraHUYECKUX
COEIMHEHUN

50



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

O0001eHre 1 cucTeMaTU3alusl 3HAHUA.
Aykiuon 3HaHmii «[Ipumepsl BelecTB

bubmuoreka [JOK

49 PA3IMYHbBIX KIACCOBY https://m.edsoo.ru/00ad9c
b2
Kontponbnas padota Ne3 o teme bubnmnorexa [JOK
50 "OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9e
coenqruHeHuin" la
[lepBbie  TOMBITKA  KJIacCH(PHUKAITUU
XUMHUYECKUX dJeMeHTOB. [loHsitHe o
Tpy1mmax CXOJHBIX 3JIEMEHTOB. Bubnmoreka IIOK
51 BupryanbHas skckypcus «MHKpOMHUD. https://m.edsoo.ru/00ad9f
Teopus cTpoenus atoMar» fa
Ilepunonnueckuii 3aKOH U bubnunorexa [JOK
52 [Tepuomuueckas CHCTEMa XUMHUYECKUX https://m.edsoo.ru/00ada5
anemenToB 1. 1. Menneneera 2C
bu6mmorexa [IOK
53 [Teproibl, TPYIIIBI, TIOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
Crpoenue atomoB. CocTaB aTOMHBIX bubmmorexa LIOK
54 https://m.edsoo.ru/00ada3
saep. M3oTombl
42
CtpoeHue 3JeKTPOHHBIX 000JI0UeK bubmuorexa [JOK
55 aToMOB 3JIeMeHTOB [leproanueckoi https://m.edso0.ru/00ada6

cuctemsl /. . Menneneena

bc



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHMHUYECKOI'0
9JICMCHTA I10 €I0 MOJIOXKCHHIO B

bubnuoreka [JOK

56 N https://m.edsoo.ru/00ada8
IIepnonnueckoii cucreme /1. U. o4
MeHneneeBa o
3nauenue [lepuoamyeckoro 3akoHa AJis
pasBUTHS HAyKU U "npeiKTI/IKI/I. . N Bu6morexa [JOK
57 Menpenees — y4€HBIA, meparor H https://m.edso0.ru/00ada9
IPAKIAHUH. YPOK — Urpa «XMMHYECKOE 6e
JIOTO» o
DNEeKTPOOTPULATENIBHOCTD aTOMOB Bubmmorexa [IOK
58 XHUMHUECKHX 3IEMEHTOR. https://m.edsoo.ru/00adaa
b8
bu6nmoreka [JOK
59 HMonHas Xumudeckas CBs3b. https://m.edsoo.ru/00adac
34
KoBasieHTHas mossipHas XUMUYECKast bubmiorexa LIOK
60 P https://m.edsoo.ru/00adaa
CBSI3b
b8
KoBajieHTHasT HEMOJsApHAS XHUMHUYSCKas
CBSI3b. YpOK-KOH(bepeHI_II/I‘}I «Tuner Bu6mmoreka [IOK
61 KpHUCTAILTHECCKIX petieTok " https://m.edsoo.ru/00adaa
XUMHYECKHX CBS3CID»
b9
but6mmoreka [JOK
62 CTerneHp OKUCIICHHS https://m.edsoo.ru/00adae
28
63 OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC bu6nmorexa [JOK



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

peakuuu. BupryansHas skckypeus «B
MHUpE XUMUYECKUX PEAKLUIN»

https://m.edso0.ru/00adb0
76

but6mmoreka [JOK

64 OKUCIUTEIN ¥ BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb0
76
bu6nmoreka [JOK
65 Konrpomsnas padota Ne4 no Teme 1 https://m.edso0.ru/00adb4
«Ctpoenue atoMa. XMMHUYECKask CBSI3b) 36
. bubnuorexa [IOK
66 PesepHEIi ypok. 0606?%“6 1 1 https://m.edsoo.ru/00adb3
CHCTEMATH3ALNs 3HAHUIA. 3c
but6mmoreka [{JOK
P I )
67 C3CPBIBIN YPOK 0606111 cHie u 1 https://m.edso0.ru/00ad9c
CHCTEMAaTH3aLUs 3HAHUI b2
. but6mmoreka [JOK
68 PesepHeIi ypok. O6O6IHeHHe 1 1 https://m.edsoo.ru/ff0d61
CHUCTEeMATHU3ALUs 3HAHUI 6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoimyecTBo yacos DJIEeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Kontpoabubie | Ilpaktuueckue | H3YyYE€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI A
pecypcbl
[Iepnoanueckuii 3aK0H.
ITepnomnueckasa cucreMa
P u bubnuorexa [JOK
XUMHUYECKHX 351eMeHToB []. 1.
1 1 https://m.edsoo.ru/00adb5
MenneneeBa. Y pok-aucKyccus %
«YenoBek — COBOKYIMTHOCTh -
XUMHYECKHX 3JIEMEHTOB?»
3aKOHOMEPHOCTH B U3MEHEHUU bubnmnorexa [JOK
2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPUOIOB b6
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK
3 HEOPraHUYECKUX BEIIECTB. Y POK- 1 https://m.edsoo.ru/00adb7
urpa «3HaTOKH XUMUID) e2
B . but6mmoreka [JOK
Wbl XMMUYECKOM CBSI3U U TUIIbI
4 ) 1 https://m.edsoo.ru/00adba
KPUCTAJUTMUECKHUX PEHIETOK 6
KonTponshas padora Nel no teme
5 «IToBTOpeHue u yriayOaeHue 3HaAaHUIA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
Krnaccudukanus XuMHIECKUX
(Ub bubnmorexa [IOK
€aKIUH TI0 PA3IMYHBIM IMPU3HAKAM.
6 P P P 1 https://m.edsoo.ru/00adbc

Buptyanbnas 3KcKypcus «B
MUPE XUMHUYECKHUX PEaKIIHiD»

b0



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

[ToHsiTHE O CKOPOCTH XMMUYECKOI

bu6nmoreka [IOK

7 peakiuu. [ToHATHE O TOMOTEHHBIX U https://m.edso0.ru/00adbe
TeTEPOreHHBIX PEAKITHIX 9a
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.
®daxkTto FOLIUE aI(J:Ko ocC bubmiorexa LIOK
TOPBI, BIUSIOIINC H Th
8 pbl, 3 = p https://m.edsoo.ru/00adc2
XUMHUYECKON peaKIMy U TIOJI0KEHUE 8¢
XHMHYCCKOT'O PaBHOBECHSI T
OKHUCIUTENTbHO-BOCCTAHOBUTE e Bubmiorexa LIOK
HCIUTEIIBHO-BOCCTAHOBUTEIbHBI
9 https://m.edsoo.ru/00adca
peaxumn
de
Teopus dIEKTPOTUTUYECKON bu6muoreka [IOK
10 mucconuaiui. CHIbHBIC U C1a0ble https://m.edsoo.ru/00adcd
AIIEKTPOJIUTHI 68
HNoHHble ypaBHEHUS pPEAKIU. bubmuotexa [JOK
11 Ayxkunos 3HaHui «/IOHBI B BOAHOM https://m.edsoo.ru/00add4
pacTtBope» 48
XUMHYECKHE CBOMCTBA KUCIIOT B bu6nmoreka [JOK
12 OCHOBaHUU B CBETE MPEACTABICHUIN https://m.edso0.ru/00add5
00 2JIEKTPOJIUTUYECKON JTUCCOIHAITTT a8
XUMHYECKHE CBOMCTBA COJICH B CBETE bubmuoreka [JOK
13 npeCcTaBIeHni 00 https://m.edsoo.ru/00add8
AIEKTPOIUTUIECKON TUCCOLIUAIIUT b2
but6mmoreka [{JOK
14 [ToHsiTHE O THUAPOIH3E COeH https://m.edsoo.ru/00add9
d4
O000111eHrEe U CUCTEMAaTU3 AU bu6numoreka [IOK
15 3HaHU#U. Ypok — urpa «PactBopumoe- https://m.edsoo.ru/00addd

HCPACTBOPHUMOCH

12



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[TpakTuueckas padota Ne 1.

bu6nmoreka [IOK

16 «Pemenne 3KcriepuMEHTATBHBIX https://m.edsoo.ru/00addb
3a71ad» fa
Konrtponbnas padora Ne2 o teme bu6muoreka [IOK

17 «DNEKTPOIUTHYECKAS TUCCOLIHALIHSL. https://m.edsoo.ru/00adde
XUMHUECKUE PEaKIH B PACTBOPAX» c0
OO11ast XxapaKTepUCTHKA TaJIOT€HOB.
XUMHUYECKUE CBOICTBA Ha MPUMeEpe BuGmorexa LIOK

18 xiopa. BUPTyanbias okekypeits https://m.edsoo.ru/00addf
«Pa3H000pa3ue HeMEeTaLIOBY. 02
Jebatsl «I"ajmoreHsl — BpegHbIe HITH -
MOJIE3HBIE»
Xnoposogopoa. CossiHast KUCIIOTA, bub6mmorexa [IOK

19 XUMHYECKHE CBOMCTBA, MOJIyUYCHHE, https://m.edsoo.ru/00adel
MpUMEHEHNE 04
[Ipaktuueckas padora Ne 2 mo Teme bubmuoreka [JOK

20 «Ilonyuenue consTHON KUCIIOTBI, https://m.edsoo.ru/00ade3
u3yueHue e€ CBOMCTB» 48
Brrunciienus 1o ypaBHeHUsIM bub6numoreka [IOK

21 XUMHUYECKHUX PEaKIIHii, €CJIU OJIUH U3 https://m.edso0.ru/00ade4
peareHTOB J1aH B U30BITKE 88
OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubmmorexa IOK

22 https://m.edsoo.ru/00ade6
VIA-rpyrtribl

4a

AnnotponHsle MOAU(UKALUY CEPBI.
Haxoncl;eHHe cepLIII I/I(beé c:e/:[HHeI})H/Iﬁ bubmorexa HOK

23 https://m.edsoo.ru/00ade6

B IIpupoJe. XUMUYECKHUE CBOKCTBA
Ccepsl

4a



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBomopo1, CTpOCHHE,

bu6nmoreka [IOK

24 . https://m.edsoo.ru/00ade8
¢uznyeckue 1 XuMHUYECKHE CBOMCTBA 02
Oxcuppl cepsl. CepHast KMCIIOTA, bu6muoreka [IOK

25 (u3HyYecKre 1 XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea
MPUMEHEHUE 28
XUMHUECKUE PEaKIUH, JIeXKAIHIE B
OCHOBE npOMblmni:HHoro croco0a Butmorexa LOK

26 COMLyHICHI COPHOM KHCOTRL https://m.edsoo.ru/00adec
XUMHUYECKOE 3arpsi3HEHUE 8a
OKpY>Karollei Cpebl COEAUHEHUSIMHU -
cepbl
Brruncnenue MaccoBOM 101U BBIXOAA Bubmmorexa HOK

27 https://m.edsoo.ru/00adec
IPOAYKTA peaKuu

8a

OO01as xapakTepuCTHKa 3JIEMEHTOB
VAH-lrpynnII)JI. A3F())T pacIpoCTpaHEeHHE bubamorexa LIOK

28 ’ https://m.edsoo.ru/00adee
B TIpHUpoOJIe, PUINICCKUE U 26
XUMHUYECKHE CBOMCTBA
AMMHaK, ero pu3nUecKue u bub6mmoreka [IOK

29 XMMHUYECKUE CBOMCTBA, MOJIyYCHUE U https://m.edsoo.ru/00adf0
pUMEHEHNE 04
[TpakTuueckas padora Ne 3 mo Teme bu6nmorexa [IOK

30 «[lony4yenne amMmmuaka, U3y4eHue ero https://m.edsoo.ru/00adf1
CBOMCTB» 80
A3OTHas KUCIOTa, e€ Ppusnueckue u bubamoreia LIOK

31 ; https://m.edsoo.ru/00adf3

XUMHUYECKUE CBOMCTBA

06



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnonp3oBaHre HUTPATOB U COJIECH
aMMOHHUS B KQUE€CTBE MUHEPAJIbHBIX

bubnuoreka [JOK

32 yaoopeHuid. XuMH4ecKoe https://m.edsoo.ru/00adf5
3arpsi3HEHHUE OKPYKAIOIIEH CpeJIbl 18
COCTMHEHUSIMH a30Ta
®ochop. Okeun docdopa (V) u bubnmnoreka [JOK
33 dochopHas kuciaora, PU3HUECKUC U https://m.edsoo.ru/00adf6
XUMHUYCCKHE CBOMCTRBA, TOJTYICHHE 8a
Hcnons3oBanue pochatos B
o g vy
34 P PHPOA ped https://m.edsoo.ru/00adfc
docharamu. BupTyanpHas 3KCKypcus 20
«KpyroBopotsi azota u pocdopa B -
o6uochepe»
Yraepona, pactipocTpaHEHHUE B bubnuotexa [JOK
35 npupojie, GU3NUECKUE U XUMUICCKUE https://m.edsoo.ru/00adfd
CBoOIlicTBa 9c
Oxcupsl yriaepojaa, ux pusudeckue u
XMMHYECKHE CBOMCTBA.
C) 0
ewmartse ¢ oxeiion yraeposs (1V) biorera LIOK
36 HOM YUIEPOXR ' https://m.edsoo.ru/00adfe
Ypoxk-koHpepeHus be
«DKOJIOTHUECKUE TTPOOIIEMBI, —
CBSI3aHHBIE C HAXOXKJICHHEM
YIIICKUCIIOTO Ta3a B aTMOChepe»
bubmoreka [JOK
37 YronpHas KUCJIOTa U €€ CONu https://m.edsoo.ru/00ae00

6¢



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuueckas padota Ne 4 mo Teme
"IlosrydyeHune yrieKucioro rasa.

bubnuoreka [JOK

38 https://m.edsoo.ru/00ae02
KauecTBennas peakmus Ha KapOoHAT- 76
noH" -
[lepBoHauanbHBIE TOHATHUS 00 bu6mmoreka [IOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O https://m.edso0.ru/00ae05
COCIMHEHUSIX YTIIepoaa 4e
bubmuoreka [JOK
40 KpeMmuuii u ero coenuHeHus https://m.edso0.ru/00ae08
Oa
[Tpaktuueckas padora Ne 5. Pemenue Bubmiorexa LIOK
41 BKCHepmvweHTaHBHHX SAAAT IO TeMe https://m.edsoo.ru/00ae0b
«Baxueiilme HeMeTauIbl U UX £
COCITUHCHUS =
Konrtponbnas padora Ne3 o teme bu6muoreka [IOK
42 «Baxxueinre HeMeTaIbL U UX https://m.edso0.ru/00ae0e
COCIMHEHUS» 18
OO01mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAaJIJIOB.
Meramnueckas CBSI3b U bubnuoreka [JOK
43 MeTaJTMYEeCKasi KPUCTAIITUYECKAsT https://m.edsoo.ru/00ae10
pemérka. Pu3ndecKre CBOMCTBA 3e
MeTaJIOB. BUpTyanmbHas SKCKypCHS
«Pa3Hnoobpa3ue MeTanioBy
XUMHUYECKHe CBOMCTBA METAILJIOB. bu6mmorexa [IOK
44 DIEKTPOXUMHUCCKUI PsJT https://m.edsoo.ru/00aell
HaNpsHKEHUH METaIJIOB 56
45 OO6mmue criocoObl MOTy4YeHUs bubmmoreka [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

MmeTtaiuioB. CrutaBel. Beraucienus mo
YPaBHEHUSIM XUMUYECKHUX PEAKLIUM,
€CJIM OJTMH U3 PEareHTOB COJCPIKUT

https://m.edsoo.ru/00aell
56

pUMecH
bubmuoreka [JOK
46 [TonsaTue o KOPpPO3UU METAIIIOB. https://m.edsoo.ru/00ael2
78
bubmuoreka [JOK
47 [I{emovHbBIE METAIIBI https://m.edsoo.ru/00ael4
b2
OKcHUAbl ¥ TUAPOKCUIBI HATPUS U bubmorexa HOK
48 A AAPOKCHBL HATP https://m.edso0.ru/00ae14
KaJus
b2
[llenoyHoO3eMeIbHBIC METAILIEI bubmorexa [OK
49 . . https://m.edsoo.ru/00ael15
KaJIbLHUI 1 Maraui
e8
bu6nmoreka [JOK
50 Baxxueiitme coeTUHEHNS KaIbIIHS https://m.edso0.ru/00ael5
e8
51 O00011IeHNE U CUCTEMATHU3ALUS
3HAHUH
JKécTkocTh BOMIBI U CIOCOOEI €€ bubmorexa HOK
52 s https://m.edsoo0.ru/00ae18
yCTpaHCHUS
86
[TpaxTrueckas padota Ne 6 o reme bubnmnorexa [JOK
53 "YKEcTKOCTh BOJIBI U METOJBI €8 https://m.edsoo.ru/00aela
ycTpaHeHHs" e8
o4 AntoMUHUN bubnmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

https://m.edsoo.ru/00aelc
64

AmpoTepHbIe CBOICTBA OKCHIA U

but6mmoreka [JOK

55 https://m.edsoo.ru/00aelc
THAPOKCH]IA
64
bu6nmoreka [JOK
56 Keneso https://m.edsoo.ru/00aeld
86
0 o bu6mmorexa [IOK
KCUJIBI, TUAPOKCHUIBI U COJIU JKeje3a
57 a P a https://m.edsoo0.ru/00ae35
(1) u xene3a (1)
e6
O0001eHre U cCUCTEMaTU3ALIHS
58 3HaHUN. AYKIIMOH 3HaHUHN «MeTaisl
B MIPUPO/IE U )KU3HU YETIOBEKA
IIpaxkTuyeckas padora Ne 7. Pemenue
5 I:: COUMOHTA P AT TIO TeMe but6mmoreka [JOK
KCIIEPUMEHTAIBHBIX Y 10 TEM
59 P . A https://m.edsoo.ru/00ae3d
«Baxkueine MeTaIbl U UX o8
COEIUHEHUSD -
Brruucienus o ypaBHEHUSIM
XAMHYECKHUX peaKLUii, €CJIM OIUH U3
CaArCHTO ap L; 5 . A bu6nmoreka [JOK
T'€HTOB JaH B U30BLITKE WIIH
60 P 8 https://m.edsoo.ru/00ael7
COJICPKUT pUMecH. Beruncienus 50
MAaCCOBOM JI0JI BBIXOJA IPOIYKTa —
peakuuu
61 O00011eHrEe U CHUCTEMAaTU3 AU
3HAHUH.
62 Kontponbhas pabota Ne4 o reme

«BakHenIme MeTauibl U UX



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

COCOAUHCHU A

BemectBa n MaTcpHralibl B
HOBCGHHGBHOfI JKHU3HH YC€JIOBCKaA.

bubnmoreka [JOK

63 1 https://m.edsoo.ru/00ae3f
Ypok — urpa «Ilyremecrsue no Mupy 50
BEILIECTBY» =
XHUMHYECKOE 3arps3HEHUE
OKpY>Karolleu cpeabl. YPoK — bubnmnoreka [JOK

64 koH(pepeHnus «be3onacHoe 1 https://m.edsoo.ru/00ae42
HCIIOJIb30BAHUE BEIIECTB U 70
XUMUYECKHUX PEAKLUN B OBITY»
Ponb xumuu B perieHnn bubmiorexa LIOK

65 P 1 https://m.edsoo.ru/00ae42
HKOJIOTHUECKUX MPoOIIeM 20
PesepBHsiit ypok. O6o01eHNe 1 bubmrorexa LIOK

66 P YPOK- 111 1 https://m.edso0.ru/00ae0d
CHUCTEMaTH3aIlis 3HAHUH 0a

bu6nmoreka [JOK

P 7 . 06006

67 C3CPBHLIN YPOK © fueHHe 1 1 https://m.edso0.ru/00adb3
cHUCTeMaTH3allvs 3HaHU I 3c
PesepHbIii ypok. O6001IeHHE 1 bubmiorexa LIOK

68 p YpOr. iu 1 https://m.edsoo.ru/00ad9c
cHUCTeMaTH3allvs 3HaHU I b2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxnronepHoe obmectBo «M3aatensctBo «lIpocBemienne»
* Xumus, 9 knacc/ 'abpuensua O.C., Octpoymon U.I'., Cnagkor C.A.,

AxkrmmonepHoe o0miectBo «M3narenbectBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Brenurel. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. 'abpuenss, U. T
Octpoymos, C.A. CitankoB).

2. «Xumusy». Pabouune nporpammsl. [Ipeamernas nunus yueounkon O.C.
["abpuensna, U. I'. Octpoymosa,

C.A. Cnagkosa. 8-9 kmacchel: yue0. mocobue /st o0reo0pa3oBaTeIbHBIX
opraHu3auuii: 0a30BbIl ypOBEHb /

O.C. TI'abpuensu, C.A. Cnaakos 3. PaGouas TeTpaasb. 8 kinacc (aBTopsl O. C.
["abpuensn, C. A. Cnaakos).

4. Terpaap nmst 1a00OPATOPHBIX OMBITOB U MPAKTUYECKUX pabOT. § Kiacc (aBTOPHI
O. C. I'abpuensn, 1. B.

AKCEHOBA).

5. I[IpoBepounbie ¥ KOHTPOJIbHBIE paboThL. § Kiacce (aBTopel O. C. 'abpuensn, U.

B. Tpury6uak).



6. XuMus B TeCTax, 3aja4ax u ynpaxuenusax. 8 kiacc (aBropsl O. C. ['abpuensis,
. B. Tpury6uax).

JTaHHBIC

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCHI CETH
HUHTEPHET
bu6mnoreka I{OK:

https://lesson.academy-content.myschool.edu.ru/04/11

http://school-collection.edu.ru - Exunas koyekuust mugppOBBIX

o0pa3oBaTeIbHBIX PECYPCOB

Sdamgia.ru — O0Opa3oBaTeIbHbIN TOPTAJ IS OATOTOBKH K DK3aMEHaM:
https://sdamgia.ru/
https://soc-ege.sdamgia.ru

https://neznaika.pro

http://www.alleng.ru/ - DnekTpoHnHas OuOIMOTEKa YyUCOHOM TUTEPATYPHhI
http://chemistry-chemists.com/Libraries. — DnekrponHas OHOIHOTEKA 10 XUMUH,
busuke.

http://windows.edu/ru - «EguHOE OKHO JOCTyTa K 00pa3oBaTeIbHBIM Pecypcam»

(OecrmaTHas DIEKTPOHHAS OMOIMOTEKA)



http://www.chem.msu.su/rus/elibrary/ - Dnexkrponnas 6uOIHOTEKA YICOHBIX
MaTCpPUaJIOB 110 XUMHUH
http://www.nehudlit.ru/books/subcat352.html - HexynosxectBenHas ouOmoTeka.

XUMUA

«®DenepanbHbIi KHCTUTYT HEIArOrMYecKUX u3mMepenui» - http://www.fipi.ru
«DenepanbHbIi HEHTP HHPOPMAIIMOHHBIX 00pPa30BaTEIBHBIX PECYPCOB) -
http://fcior.edu.ru

https://proshkolu.info —«OnekTpoHHOE IEPHOAUYECKOE H3TAHUEC)

college.ru - pasaen "OTKpbITOro Koyuieaka'" mo XUMHUH.



I'padux onenounbix npoueayp Ha 2024-2025 yuyeOHblii roj

Knace

Ipeamer

TeMa KOHTPOJIBLHOU
padoThI

Ilnanupyemasi 1aTa npoBeieHUs

YeTBepThH

1 2 3 4

XUMUSA

KoHnTtponbHas padota
Nel mo Teme
«BemecTBa u
XUMHAYCCKHE

peaKIum»

+

2
HEJIeIs
HOSIOpS

KoHntposnbHas pabora
No2 no Teme
«Kucnopon.

Bonopoxa. Boxa»

+

4
HeJens
SIHBaps

Kontponwsnas pabota
Ne3 mo Teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
coequHEHUI"

+

2
HEEIIs
MapTa

KontpomnrHas padoTa
Ne4 o Teme
«CTtpoeHnue aroma.
XHUMHUYECKas CBI3b)»

+

3
Heaens
Mas

Hroroas o kypcy
XUMHH 8 KJ1acca

+

4
HeJIeIIs
Mast

XUMUAA

KoutponbsHas pabota
Nel mo teme
«IToBTOpEHKE U
yriIyOsieHrue 3HaHU’
OCHOBHBIX pa3eoB
Kypca 8 kiacca»

+

3 Hexens
CEHTSIOPSI




KoHntponbHas pabora
No2 no Teme
«INEKTPOIUTHYECKAS
JTUCCOIIHAITHS.
XUMHYECKHE
peaKkiuu B
pacTBOpax»

+

2
HEZeIIs
SHBaps

KoHntposnbHas padora +
Ne3 mo Teme )
«Baxueiinme
HeIens
HEMETAJJIBI U X
dbeBpans
COCJIMHEHHUS
KouTtponbsHas paborta +
Ne4 o Teme 4
«Baxueimnime
HeJens
METaIbI U UX
arnpers
COECIMHEHUS
Hrtorosas no kypcy +
XuMHuH 9 xn1acca
3
HeeIIs

Mas




