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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pasoBaTebHOM MTPOrpaMMbl OCHOBHOTO 00IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro peaMeTa « XuMHUs»
B 00pa3oBaTeNibHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTEIBHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMUU C YUYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OINpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTEIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUS XUMUW Ha YPOBHE IeJIeH U3yUeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss MO OCBOEHUIO
y4e0HOT 0 CO/IepKaHUSI.

3HaHUE XHMHH CIYXKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMBIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrul M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00adbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBIIUICHUS MU TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOW  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICOBATEICKAX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMHUT CO CHeUu(UKON HAydHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJaIONTUXCS;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0pa3zoBaHue 00yUJaIOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYMMBIX TMOHSTHN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATHUI 0 XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI ITOHITHN O XMMHUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUU HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— Ilepunoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHH 00 DJIEKTPOIUTHYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHSI U MOJIyYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME MPOrpaMMbl IO XHUMHHU  CIHOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMHUYECKOW COCTABIIAIOLICH HAYYHON KapTHHBI MHUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKPYKAIOMUA MUDPH,
«buosorus. 5—7 kimacce» n «Dusnka. 7 knacc.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (POopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHNHM K HAyYHBIM METOJaM T[I03HAHUSA TPU HU3YYCHHHU BEIECTB U
XUMHYECKHUX PEaKIui, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOEHUM NpaBWJI O€30IaCHOI0 OOpalleHHs C BELIECTBAMHU B
IIOBCE/IHEBHOM JKH3HH.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPEN TaKUE LI, KaK:

— (OpMHUPOBAHME HWHTEIUIEKTyaJIbHO PpPa3BUTONW JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HalpaBJICHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX TPUOOPETEHHIO 00YyYarOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE IJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU H3YUYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHUH MpoOJeM B IOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITEIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcss TI'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
LEeJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MMUIIS M HAIPABIEHHOCTU AAJIBHEHIIETO
oOyJeHwus.

PabGouass mporpamma peamusyercss Ha ocHoBe YMK, co3nmanHoro mon
pykoBoactBom O.C. I'abpuensna. Ilporpamma paspaboTaHa B COOTBETCTBHM C
yueoHbsiM m1aHoM MBOY COIII Ne 7 ¢. HoBokauaauHCK JJis1 YPOBHSI OCHOBHOTO
oOmiero oOpa3oBaHUs C HCIIOJIB30BAHUEM COBPEMEHHOIO OOOpYIOBaHHS LIEHTpa
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HalpaBlIeHHOCTH «Touka pocra». Ha
0aze wnentpa «Touka pocTta» obecneunmBaeTcs peanuzanus oOpa30BaTEIbHBIX
OpOrpaMM  €CTECTBEHHO-HayYHOH M  TEXHOJIOTMYECKON  HaIlpaBIEHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBMM C TPeOOBAaHUSMHU 3aKOHOJATENbCTBA B cdepe



oOpa3oBanus U ¢ y4€ToM pexkomeHaauuii DenepanbHOro omneparopa yuyeOHOTro
npenmera «Xumus». McnonszoBanue odopynoBanus uentpa «Touka pocta» npu
pean3anuy JaHHON paboueil MporpaMMBbl MTO3BOJISIET CO3AATh YCIOBUS:

* JUIA pacIIMPEeHMs] COAEPIKAHMSI IIKOIBHOIO XMMUUYECKOT0 00pa30BaHus;

* 18 T[OBBIILIEHUS IIO3HABATEJIBHOM AKTUBHOCTH OOydaroluxcs B
€CTECTBEHHO-HAYYHOM 001acTH;

* JUISl pa3BUTHS JIMYHOCTH peOeHKa B mpoliecce OOy4YeHHs XHMHUHU, €ro
CcrocoOHOCTEH, (OPMUPOBAHHUS M  YJIOBJIETBOPEHHS COLMAIBHO 3HAUYHMMBIX
UHTEPECOB U NOTPEOHOCTEN;

* Juisl pabOThl ¢ OJApPEHHBIMM IIKOJIbHUKAMH, OPTaHU3allMU UX PAa3BUTHUS B
pa3IMyYHBIX 00JacTAX 00pa30BaTENIbHOM, TBOPUYECKOW AesiTeNbHOCTH. [Ipumenss
mudpoBbie 1a0OpaTOpUM Ha YpPOKAaX XHMHH, YYaIlUECs CMOTYT BBINOJIHUTH
MHO’KECTBO JJAOOPATOPHBIX PadOT U IKCIIEPUMEHTOB I10 IPOrpaMMe XUMUM.

OOwiee uuciIO YacoB, OTBEAEHHBIX Ui HU3YYEHHUS XMMHMM Ha YPOBHE
OCHOBHOTO 00111eTO 00pazoBanws, coctaBiuseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYyaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
aeMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIUHEHUH.

KomnuectBo Beniectsa. Moinb. MomsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKAsl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYeCKuX CBOWCTB O0pa3loB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUsl BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuid (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4eHUEe CIOCOOOB pa3JeieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILISALUS, XpoMaTorpadus, NpoBeJeHuEe OUUCTKU MOBApEHHOU
coiid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IIrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€eMEHT U mpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!



MOJIYYCHHUST KHUCIopoJa B JabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIiHas MOAU(UKALINS KHCIOPOa.

TermnoBoit 3p(deKT XUMHUECKON peakiuud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MAPHUKOBOT0 3(pdekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — anemeHTt M mpocrtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI
HaceiieHHble 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbI. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HU 4eNOBeKAa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcuaoB. @Du3nMyeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHue okcuoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKoMJiIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposia ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAsIOB), HAOIIOACHHE O00pa3IOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3AMMOJCHCTBUE BOAbI C METAJIIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJICIOBAaHNE O0pa3l0OB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JPYTHMM W3 PAacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIIMHEHUI.

HHepuoauueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIACCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Iepunoanueckoit cucrembl xumuueckux aemMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. OU3nYecKud CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuyeckuii IKCnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUIA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakinu pazoKeHHsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanmu3anus MeXnpeaqMETHbIX CBA3€H NpU W3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMHOJIb30BaHUE KaKk OOIIMX €CTECTBEHHO--HAYyUHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OT/IEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TIOHSTHS: Hay4yHbIN (akT, rUunores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, I'a3, (PU3MUYECKUE BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6mocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peakius

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PELIETKU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, IMo
U3MEHEHHUIO CTETEeHENW OKHCICHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX M TeTepOTeHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCIIUTEIIBHO--BOCCTAHOBUTEBHBIX ~ PEAaKIUM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinn noHHoro oOMeHa. Y ciaoBUs NPOTEKaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IoHSATHE O TMapOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKAHHWS  peakuMid HOHHOrO  OOMeEHa
(oOpazoBaHue ocajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklUMH pasyIoKEHHUs, COEIMHEHHU), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHHUS

OOmast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTalllaMH, [Ieno4amu). XJIO0POBOAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OPraHu3M YeloBeKa. BaxHeumme XJIOpuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKUe CBOMCTBA
IPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3NYeCKue u
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWcTBa (00mIMe Kak
NpeACTaBUTENS KJjlacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKInu,
JeXalyue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynb¢ar-uon. Haxoxaenue cepbl U €€ COEAMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Ccpelbl COENWHEHUSMU cepbl (KUCIOTHBIC MOMKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAIICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
¢dusznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyyeHue U npuMenenne. Conu aMMOHus,
ux (GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyydeHue, (PU3NYEeCKue U XUMHUYECKUE
CBOMCcTBa (00OIIME KaK MPEACTaBUTENs Kjacca KHUCIOT U cHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCcKoe 3arps3HeHNE OKPYKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJepoi,  aJuIOTPOIIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpoAe, (PU3NYECKHE U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCuabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha JKUBBIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W npuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, YriieBoJlax — U UX
poiid B KM3HM 4elloBeKa. MarepualibHOE€ €AMHCTBO OpPraHWYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeiilline CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M HX COEJIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIECOMATEPUAITIOB),
O3HAaKOMJIEHWE ¢ oOpa3luaMyd XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOCHUE TIpoliecca OOyrIuBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIICHHOI CEpHOI KUCIOTHI, MPOBEIECHUE KaYeCTBEHHON Peakui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAIUIMYECKUX pemETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOra3a, MojlyueHue, coOupaHue, paclo3HaBaHUE U U3yUEHUE
CBOMCTB YTJIEKHCIIOTO ras3a, MpOBEJCHUE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IIPU3HAKOB HX MPOTEKaHUS, O3HAKOMIJICHHUE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommueckon cucreMe XuUMUYECKUX 3yemeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnyeckas CBA3b U
METAJUIMYEeCKas: ~ KpUCTa/UIMYecKass  pemeTka.  DJIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTaioB. PU3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOpPpO3UM METajuIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTaIbl: MONOXKEHUE B [lepronnueckoil cucTeMe XMMHUUYECKUX
anementoB JI. . MenpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KaJbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHHUE B IIpupoie. Pu3nyecknue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coelquHEHUS Kaiblusg (OKCHJA, THUIPOKCUI, COJIM).
XKécTrocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KEeHHE B [lepuoandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue u
XUMHUYECKUE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leproanueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aroMa, HAXOXIEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, TuapoKcuabl U coiu xenesa (1) u sxenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HaGmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH HWOHAMU HATpus, KaJIus U Kaibluid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHerlmme
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUe OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHrH 3K0JI0THYECKUX
npobiiem.

Xumuyeckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHaln3, CHUHTE3, KiacCUPUKAMA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s pekT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusuka: Marepusi, aTroMm, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHMHM B €IMHCTBE Y4eOHOU u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pE3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
YU HAay4YHOMY HAacJIeIMI0, MOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAayKd B JKH3HU
COBPEMEHHOr0 OO0IIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMale o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpamxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax MW IIPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IIOJIE3HOHM,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MACSITENbHOCTH MpPH
BBIMIOJTHEHUH Y4€OHBIX, IO3HABATENbHBIX 3a7a4, BBIIOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHWE M TMOCTYINKH CBOMX TOBapuIllel C NO3ULUHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHYECKUE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINC
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMBbIE Il OOBSCHEHUS HaOJIIOJAEMbIX MPOLIECCOB U SIBJICHMI,
MO03HABATEJIbHON, MH(POPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHPaBOYHON



JUTEPATypOil, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0O U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caMO00Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATENIbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAINPABIEHHOCTH U YPOBHSA OOy4YEHHUS B
JIaIbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pPOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIO/IEHNUS TIpaBW O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UH/IMBUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$uznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJI OE30MACHOTO MOBEIECHUS MpU pabOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMUX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU WU3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, IS ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed MX PEUICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbBIC YUeOHBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yYeOHbIe 1eiiCTBUA

ba3oBble JornyecKkue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENATh UX XapaKTEepHbIC
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHSIMHU), KUCIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCH(PUKAINK XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTUUECKHUE PACCYX ICHUsI (MHIYKTUBHbBIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOUYCHUS;

YyMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METaNnpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICIIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMBIE B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢opMmyna W YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEHIeHUH Y4eOHO-IT03HABATENbHbBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMid U MPOBEIACHUIO
YUYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJNI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylsbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpO/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3alPOCHI NPU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX JJIS BBIMOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIQJICHUE KYJbTYpOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOPMY MpEACTaBICHUS HHHOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NpPUPOIHON
Cpensbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIpPOCHI (B XoJie¢ Juasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoill  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS MIPEIIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1aOOpaTOPHOIO OIIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUE KpPUTEPHEB IO OICHKE KavyecTBa
BBHITIOJTHCHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LEIN JACSTeNIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosee 3p(HEeKTUBHBIE CTIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJIHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJIYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTeIbHOTO
COJICp’KaHMs, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupuIecKue [ MpeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATEIPHOCTH 10  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHIy oOyuenus B 8 ki1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEakius, KiacCupukanus peakiuii: peaxiuu
COCAUHEHHUSI, PEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aTroma, JJICKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTab, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBS3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas J0Js BELIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMMHUYECKMX NOHATUA U
MPUMEHATH 3T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUECKUX PEAKIIUM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB RJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMUYECKOHW CBS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOXKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabMuuHyo ¢opmy Ilepuonnyueckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pa3iInyaTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOPbIE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . H.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIO IEKTPOHOB
Y pacTpeeeHUE UX O JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (10 YUCIy M COCTaBy YYACTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIL;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKHX [pEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU JEITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0ICHHE, CHCTEeMAaTH3alluio0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHbIM  000pY/IOBAaHUEM, a TakXKe MpaBHiiaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHHUIO W COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB MICIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOyuenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TOHSATHUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peaKius, XUMUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuu,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaJM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMBIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAaHOBJICHHE,
aIIOTpONuUs, aM(pOTEPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pem€Tka, KOppo3Hs METaJUIOB,
CIJIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSTH 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJCHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS] XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIJIEKHOCTH BEUIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opMmyliaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKOH (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PEETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHCBhIBAaTh W XapaKTEPU30BAThH
Tabnnunyo (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «moOovHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaUEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJICKTPOHOB H
pacnpeneneHne WX TI0 DJEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUU B
npefenax MajblX IEPUOIOB U TIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcTBYIOLIMX B pPEAKLIUU
BEIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAas ONMCaHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUW COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAHUSI ~ XMUMHYECKOWM  TIOCYIOM |
7a00paTOpHbIM  00OpPYIOBAaHMEM, a TaKXe IMpaBWja OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapoonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE ONEpPALUU MBICTUTEIbHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAyYHbIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumust — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 ) bubnuoreka [JOK
’ MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BemtectBa 1 XuMHU4eCKUE 15 | 0 bubmunoreka LIOK
’ peaKum https://m.edsoo.ru/7f41837¢c
Hroro no pa3zneny 20
Pa3zgen 2. BaxHeiliue npeacTaBUTe M HEOPraHMYeCKUX BellecTB
21 Boznyx. Kucnopon. [lonstue 6 0 1 bu6muotexa [JOK
’ 00 okcHumax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 0 1 but6mmoreka [IOK
’ H COJIIX https://m.edsoo.ru/7f41837¢
Bona. PactBopsl. [Tonsitue 06 bubmunoreka LIOK
2.3 5 1 1
OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 ) 1 bubmuoreka [IOK
’ HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue atoma
XuUMHU4YecKas CBS3b.

3.2 OKHCIUTEIIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paszgea 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) 0 Bbubmuotexa [JOK
’ OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bu6nuoreka [IOK
’ peaximi https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubnmorexa LOK
' PYTHIRL L€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as XxapakTepUCTHKA XUMUYECKUX Eub 1OK
noInoTeKa
2.3 31eMeHTOB VA- . Asor, pocho 7 0 1
FICMEHTOB TPy T, ocop m ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
’ . PYHIHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Htoro no paszneny 25




Pa3gen 3. MeTaaabl M HX COeTMHEHUA

N but6mmoreka [IOK
3.1 Obmme coficTsa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepuaiibl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
PesepBHOE Bpems 3 bubmorexa OK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IVTAHUPOBAHUE

8 KIIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabsnbie IIpakTuueckue A p
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Nuctpykrax no Th. [Ipenmer xumumu.
1 Ponb I))(}I;KMI/II/I B JKU3HU EGJIHOBeKa Tenaun 1 0 0 bubmmorexa [TOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA

) [TonsTHE O METOAAX TO3HAHUS B XUMHH | 0 0 bubmuorexa [JOK
(ucnosb3oBanue ooopynosanusi TP). https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia

a0O0THI B 1a0OPaTOPUU U IPUEMBI
3 26 aIICHMUS C J'II;60 I:1To HI)IIjV[ 1 0 1 bubmorexa [TOK
patt patop https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Muactpykrax mo Th
(ucnosb3oBanue odopynosanus TP).

4 Yucrtele BemecTBa u cMecu. CriocoObl ) 0 0 Bbubnuoreka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubanorexka [JOK
OYHUCTKH ITOBapEHHOMN COJIN)». https://m.edsoo.ru/ff0d28c8
HNucrpykrax no Th.

bu6mmoreka [IOK
6 A 1 0 0
TOMBE M MOTICICIIH https://m.edsoo.ru/ff0d2a6c

7 XuUMHUYECKHe 3JIEMEHTBI. 3HAKU ) 0 0 bubmuorexa [JOK
(CHMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIE BENIECTBA 1 0 0 bu6mmoreka [IOK




https://m.edsoo.ru/ff0d2a6¢

Bbu6nmuoreka [JOK

9 ATOMHO-MOJIE 0€ y4eHHue
TOMHO-MOIICKYIAPHO® YHCHH https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumuuaeckast popmyna. BaaeHTHOCTh bubmmorexa [TOK
pMY-Ia. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
1 OtHoOcUTeNbHAs aTOMHAas Macca. bubmuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemectBa. Moiib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHUYeCcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCcloBUS MPOTEKAHUS bubanorexa HOK
XAMHYECKHUX peaKui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Hucrpykrax no Th. Beruncnenus
17 KOJIMYECTBA, MacChl BEILIECTBA 110 bubmorexa [TOK
’ = . https://m.edsoo.ru/ff0d5708
YPaBHEHUSAM XUMHUYECKUX PEaKLUN
Knaccudukanms XumMruaeckux peakiuit
18 (coe I/IH(EHI/IHH a3JI0KEeHUS e bubmmorexa LHOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O6o0uieHue u bubmmorexa [TOK
H T, Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUi
20 Kontponbnas padora Nel o teme bubmuorexa [JOK




«BemiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. CocraB

21 Bo3nyxa. Kucnopon — snemeHT u bubmmorexa IOK
https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA
22 KHCJIOpO/ia (peaKIuu OKUCIICHUS, bubmorexa LOK
https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
CnocoOsI oTy4YeHUsT KUCIOPO/ia B
23 nabopaTopuu ZIqHPOMI)IIHJ'IerHOHCTI/I. bubmorexa [TOK
https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucmopoa
TennoBoii 3¢ ekt XuMuIecKoit
24 peaKkIuu, MOHITHE O Bbu6nuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKIIHIX
TomnuBo (HeTh, yroiab U METaH).
25 3arpﬂ3HeI§Heql;os)1}}]/Txa, CII0COOBI Z:ro bubmmorexa [OK
https://m.edsoo.ru/ff0d4c4a
NpeA0TBpALICHUS
[IpakTrueckas padota Ne 3 o Teme
%6 «[Tonydyenue u coOupaHue KIUCIOPOaa, bubanorexka [JOK
U3y4YEHHE €ro CBOUCTB». MHCTpyKTax https://m.edsoo.ru/ff0d4ae2
no Th.
7 Bonopoa — snemeHT 1 npocroe bubmuorexa [JOK
BelecTBO. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
)8 DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nuoreka [JOK
29 TTonsATHE O KMCITIOTAX U COJISIX hitps://m.cdsoo.rw/fROAS0d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK




naboparopun

https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padota Ne 4 o Teme
«[Tonydyenue u cobupanue BOAOPO/Ia,

bu6mmoreka [IOK

31
M3y4YEHHE €ro CBOUCTB». MHCTpyKTax https://m.edsoo.ru/ff0d4{42
no Th.

1 Momnsipabiii 00bEM ra3oB. 3aKOH bubanorexka [HOK
ABoranpo https://m.edsoo.ru/ff0d542¢
Nuctpykrax no Th. Beruncnenus

1 00béMa, KOTMYECTBA BEIIECTBA ra3a Mo bubmuorexa [JOK
€r0 U3BECTHOMY KOJTMYECTBY BEIIECTBA https://m.edsoo.ru/ff0d55a0
WIH 00BEMY
Boruncienuss 00EMOB ra3oB 110

34 ABHEHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa [TOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®duU3nveCcKue U XUMUYECKUE CBOMCTBA bubmnorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [Tonsarue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBopuTens. HacrbleHHbIe

37 u HeHaCI)IpeHHI)IIe) acTBOpbl. MaccoBast bubmorexa [IOK

H P PPL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o reme
«IIpurotroBieHune pacTBOPOB C
38 on pe eNEHHOU MaECOBoﬁp oJsei bubmorexa [IOK
e . n https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY.
Nuctpykrax o Th.
39 KonTtponsHast padora Ne2 o reme bubmmoreka [IOK

«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/ff0d6342




Oxkcuppl: cocTaB, KiacCU(pUKAIIHS,

Bbu6nmuoreka [JOK

40
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XMMUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LHOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubanorexka [HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[TonydyeHnne u XuMHYECKHE CBOMCTBA

. bubmuorexa [JOK
43 OCHOBaHMH (MCMOJIL30BaHUE
https://m.edsoo.ru/ff0d67ca
ooopynosanus TP).

44 Kucnotsl: cocras, kinaccudukaus, Bbubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonydyenne u XuMHYECKHE CBOCTBA

bu6mmoreka [IOK
45 KHUCJIOT (MCIOJIb30BAHUE
https://m.edsoo.ru/ff0dfee2
odopynoBanus TP).
Conu (cpeaHue): HOMEHKIIaTypa,
46 CHOCOéBII) an)n )eHI/Iﬂ XI/IMI/I‘IZSKI/IC bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Perenue

47 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
coequHenui». Muctpykrax no Th.

43 I'eneTnyeckas cBsI3b MEXKIY KilacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50

Bbubnuoreka [JOK
49 0606 i
ODIICHHE I CHCTCMATHIATIL SHAHIH https://m.edsoo.ru/00ad9cb2
50 KonTtponsHast padora Ne3 o reme bubnumoreka [IOK

"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

https://m.edsoo.ru/00ad9ela




coequueHui"

[TepBble MOMBITKU KJIacCUPUKAITUN

51 XUMHUYECKHX 3JIeMeHTOB. [ToHsITHE O bubmmorexa [OK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX 3JIEMEHTOB
[lepuonuueckuii 3aKOH U
52 [leproauueckasi cucteMa XUMHYECKUX bubmorexa LHOK
https://m.edsoo.ru/00ada52c
snemeHnToB 1. Y. MenaeneeBa
53 [leproapl, rpynmbl, HOATPYIIIBI bubmmorexa LHOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
Wucrpykrax no Th. Ctpoenue
55 AIEKTPOHHBIX 000JIOUEK aTOMOB bubmmoreka [JOK
3neMeHTOB [lepuoauyeckoil cucTeMbl https://m.edsoo.ru/00ada6bc
. . MenneneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHUIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTus HayKu U npaktuku. J[. 1. bubnuoreka [IOK
MenaeneeB — y4€HbIN, M1E1ATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubanorexka [HOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 NonHas xumuyeckas CBs3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas noysipHasi XuMuueckas bubmuorexa [JOK




CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMUYECKast ) bubanorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuun https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 buommorexa OK
https://m.eds00.ru/00adb076
65 KonTtponsHnas padora Ne4 o teme | bubmmoreka [JOK
«Ctpoenne atoma. XMMHYECKas CBS3b» https://m.edsoo.ru/00adb486
66 Pezepublit ypok. O600111eHuE 1 ) bubnuoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IeHNE 1 | bubanorexa [HOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O600111eHIE U | bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
HNuctpykrax o Th. [leprnoandeckuii
| 3akoH. [lepronnueckas cucrema 1 0 0 bubanorexka [HOK
XUMHYECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
. bu6mmoreka [IOK
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1 0 0
. https://m.edso0o.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa | 0 0 bubmmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THUIIBI ) 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yriay0iaeHne 3SHaHUI 1 1 0
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
6 Kiaccudukamnms xumuaeckux | 0 0 Bbubnmuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMN
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 0 0 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @DaxTOpHl, BAUSIOLUIME HA CKOPOCTh 1 0 0

XUMHYECKOU PCaKkMu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOTI'O paBHOBECUSA

OKHCIINTEIIFHO-BOCCTAHOBUTEIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON

10 nucconuani. CUIbHBIE U ClIa0bIe Bbu6nuoreka [JOK
3JIEKTPOJUTHI (MCMOJIb30BAHME https://m.edsoo.ru/00adcd68
ooopynosanus TP).

11 Honuble ypaBHEHHS peaKuit bubmorexa [TOK

P peakd https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMI B CBETE MPEACTABICHHUI bubmorexa HOK
vaL https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHYECKON JUCCOIHAIIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MpeICTaBICHUN 00 bubmorexa HOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOIHAITIHI
[TonsTHE O THApPOIN3E COEn
14 (ucmosib30BaHue 000PYA0BAHUS bubmorexa [TOK
PYA https://m.edsoo.ru/00add9d4
TP).

15 O06o001meHre 1 CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.

Bbubnuoreka [JOK
16 «Penienne 3KCriepuMeEHTaIbHBIX
https://m.edsoo.ru/00addbfa
3agau». MactpykTax no Th.
Nucrpykrax no Th. KoutponbsHas

17 pabota Ne2 mo Teme bubmmoreka [JOK
«INEKTPOTUTHYECKAS TUCCOLINALIS. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»

18 OO01mast XapaKTepUCTHKA TaJIOTCHOB. bubmmoreka [JOK




XUMHUYECKUE CBOWCTBA HA IPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

Xnoposogopoxa. ConsiHast KUCIIOTa,

bu6mmoreka [IOK

19 XHUMHUYECKHE CBOMCTBA, IOJyUCHUE,
T https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «[TonmyueHnne COMAHON KUCIIOTHI, bubnnorexa [JOK
H3y4eHHUE €€ CBOUCTB». MHCTpyKTax https://m.edsoo.ru/00ade348
no Th.
Boruncnenus no ypaBHeHUAM
. bu6mmoreka [IOK
21 XUMHYECKUX PEAKIUi, €CIIU OJNH U3
https://m.edsoo.ru/00ade488
pEarcHTOB J1aH B U30BITKE
” OO11ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATTOTpONHBIE MOAU(DUKAIINH CEPHI.
Haxoxnenue cepol 1 €€ coeIMHEHU I
23 B OpHUpoae. XUMHUYECKUE CBOMCTBA buGnnorexa LIOK
PHPOZE. https://m.edsoo.ru/00ade64a
cephl (MCIMOJIb30BaHUE
ooopynosanus TP).
24 CepoBoiopo/1, CTpOEHHUE, bubanorexa [JOK
¢dusnveckue 1 XUMHYECKHE CBOCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [IOK
25 (hU3HUYEeCKre U XUMHUYECKUE CBOIMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peakliny, Jexalire B
26 OCHOBE MPOMBILIUIEHHOTO criocoba bubmmoreka [JOK

MOJIyYEHUSI CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY>Karolleu cpesibl COEAUHEHUSIMU
cepsl

Brlunciienne MaccoBOii JOJIH BBIXOJa

bu6mmoreka [IOK

27
MPOAYKTa PEaKUU https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKA 3JIEMEHTOB

)3 VA-rpynnel. A30T, paclipocTpaHEeHHE bubanorexka [HOK
B npupojie, GU3nIecKre u https://m.edsoo.ru/00adeeab
XMMHYECKHE CBOMCTBA
AMMHak, ero Gpu3ndecKue u

29 XUMHUYECKHE CBOKCTBA, ITOIYyYEHUE U bubmmorexa HOK

> HOIYH https://m.edsoo.ru/00adf004
MpUMEHEHNE
[TpakTuyeckas pabora Ne 3 o Teme
30 «IlonydyeHne aMmmuaka, U3y4yeHue ero buommorexa HOK
. yi » 13YT https://m.edsoo.ru/00adf180
cBoicTB». MHCcTpyKTaxk o Th.

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubanorexka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubmmorexa IOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaIoLen CpeIbl
COCJIMHEHUSIMU a30Ta
HNuctpykrax o Th. ®ochop. Oxcun

1 dbocdopa (V) u docdopnas kuciora, bubanoreka [JOK
(du3nUecCKre U XUMHUYECKUE CBOKCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHUE
Ucnons3oBanue pocdatos B

. bu6mmoreka [IOK

34 KaueCTBE MUHEPATbHBIX YI0OPEHUH.

3arpsi3HEHUE MPUPOIHOM CpeIbl

https://m.edsoo.ru/00adfc20




dbocharamu

Yraepon, pacpocTpaHeHHE B

35 npupoje, Gu3ndeckue 1 XUMHYECKUE bubmmorexa LHOK
p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHIOM yriepona (IV)
. bu6mmoreka [IOK
37 VYronbHasg KUCI0Ta U €€ COI
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
18 "[Tony4yeHune yriieKucioro rasa. bubnnorexka [HOK
KauecTBeHHas peakuusi Ha KapOoOHaT- https://m.edsoo.ru/00ae027¢
noH" Uuctpykrax no Th.
[lepBoHayanbHbIE MOHATHUSA 00
Bbubnuoreka [JOK
39 OpraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yriepojaa
. bubmmoreka [IOK
40 Kpemuuii u ero coeguHeHus 1
https://m.edsoo.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue
A1 SKCIEPUMEHTANIBHBIX 3a7a4 I10 TEME bubmmoreka [JOK
«BaxHeinme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
coeauHenus». Mactpykrax no Th.
KonrtponsHas padora Ne3 o reme
42 «BaxHeinme HeMeTaJUIbl U UX bubmmorexa [TOK
https://m.edsoo.ru/00ae0el8
COETUHEHUS»
13 OO01mas XxapakTepuCTHKa XUMUYIECKUX bubmmoreka [JOK

9JICMCHTOB — MCTAJLJIOB.

https://m.edsoo.ru/00ael103e




Meraunueckas CBsi3b U
MeTaJUIMYecKasi KpUCTauIn4ecKas
pemérka. @u3nveckre CBONCTBa
METaJIOB

XMMHUYECKUE CBOMCTBA METAJLIOB.

Bbu6nmuoreka [JOK

44 9 7|
fIeKTP OXHI\:[H[IGCKHH P https://m.edsoo.ru/00ael 156
HanpsHKEHUHA METaJIOB
OOu1re criocoObl MOTyYSHHS
MertamioB. Casel. Belauciienud 1mo
45 aBHEHUSIM XUMHUYECKHUX PEAKIIUN buGnnorexa LIOK
P PeAKiHH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MpUMECH
46 ITonsaTue o KOppPoO3UU METATIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ae1278
Bbubnuoreka [JOK
47
Ienounpie MeTat bl https://m.edsoo.ru/00ae14b2
43 Oxkcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeENbHBIE METAILIBI — bubanorexa [JOK
KaJIblIMA ¥ Maruui https://m.edsoo.ru/00ael 5¢8
50 Baxuetinine coequHeHn KajabIUug bubmmorexa [IOK
A H https://m.edsoo.ru/00ael 58
51 O06001IeHrEe U CUCTEMAaTU3ALIHS
3HAaHUH
57 JKécTkoCcTh BOABI U CIOCOOEI €€ Bbubnuoreka [JOK
YCTpaHECHUSA https://m.edsoo.ru/00ae1886
53 [TpakTuyeckas pabora Ne 6 o Teme bubnunoreka [IOK

"YKEcTKOCTh BOABI 1 METOAEI €6

https://m.edsoo.ru/00aelae8




ycrpanenus" Muctpykrax no Th.

54 PN — bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 Wuctpykrax no Th. AmdorepHbie bubnuoreka [IOK
CBOKCTBA OKCHJA U THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTU KEe3a bu6mmoreka [IOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O06001IeHrE U CHUCTEMAaTU3 AU
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«BaxkHeume MeTasibl U UX https://m.edsoo.ru/00ae3de8
coeguHenus». Mactpykrax no Th.
Brruncnenus mo ypaBHEHUSAM
XUMHUYECKUX PEaKIUi, €CIIH OJUH U3
60 peareHToB J1aH B U30bITKE WIH bubmmoreka [IOK
COJIEPKUT IpUMeCH. Brruncinenus https://m.edsoo.ru/00ae1750
MacCcOBOM JOJIH BBIX0Ja MPOAYKTa
peaxkuuu
61 O06001IeH e U cuCTeMaTU3alus
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHeumme MeTalibl U X
COCJIMHECHU S
63 BemecTBa u maTepuaisl B Bbubnmuoreka [JOK

HOBCGI[HCBHOﬁ KHU3HHU YCIIOBEKa

https://m.edsoo.ru/00ae3f50




64 XHWMHYECKOE 3arpsi3HEHNE ) bubmmoreka [IOK
OKpY>KaloIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennu ) bubnuoreka [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHne 1 | bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00aec0d0a
67 PezepBHblit ypok. O0o011eHne 1 ) bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o011eHne 1 ) bubnuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» Xumusi, 9 knacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 8 kiacc/ 'adbpuensu O.C., Octpoymon WU.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

O.C. T'abpuensa Meroauueckoe nocodue amst yUuTels.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmoteka IIOK

POII

https://m/edsoo.ru






