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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeIMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHHWE O IENAX, OOIIel CTpaTteruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTENbHOE pEeAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHSI XHUMUU C YUYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXxcs, OMNpeAeNseT BO3MOXHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pesynbrataMm oOy4eHUs XUMUW Ha YPOBHE IeJIeH N3yYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKAHUSI.

3HaHUE XHMHH CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIE XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TrI00aIbHBIX
npo0ieM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS MU TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW  yd4eOHOW  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
o0Opa3zoBaHue 00yUJaIOIIUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
ColCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SBJISETCS  IEIaroru4yecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSTUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAIAbIBACTCS U3 CHUCTEMBI
MMOHSITHHA 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHI 0 XUMHUYESCKOM
peakiun. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuomnueckoro 3akona /. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYECKON IHUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl MO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydueHHe XMMHUM OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHMM W3 paHee W3YYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX alomuid Mup»,
«bnomorus. 5-7 knaccel» n «Pu3nka. 7 Kiaacc».

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (QopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



npuoOOIIEHUH K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUM M PA3BUTUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
JESATEIbHOCTH, OCBOCHUM NpaBWJI O€30IaCHOr0 OOpalleHHs C BELIECTBAaMHU B
HOBCEIHEBHOM JKU3HH.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢GOopMUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHONW IM03HABATEIBHOW JEATENbHOCTH, HAyYHBIM
METOoJaM TO3HaHMsI, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecreueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOUUMUCS
ObITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JIESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YHYECHUU
XUMHH, TPUMEHITh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIeco00pa3sHOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEJSIX
COXPaHEHHUs CBOETO 3[J0POBbS U OKPY’KAIOILIEH NPUPOJHON CpEIbl;

— pa3BUTHE MOTUBALUM K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MUIIS M HANPABIEHHOCTU AAJBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctapiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeZlellto), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIIO).



COJEPXKXAHUME OBYUYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsATHE O MeTOomax MO3HAHMS B XUMHH. UMCTHIC BEIIeCTBA M CMECH.
Crioco0nI pa3aeneHus: cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE 3JIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemiecTB. (OTHocUTENIbHAs aTOMHas Macca.
OtHOcuTENbHAs MOJICKYJIsIpHAsi Macca. MaccoBasi J0JIsi XUMHUECKOTO 3JIEMEHTA B
COCJIMHCHUU.

KommuectBo BemecTsa. Mo, MossipHas macca. B3anmocBs3p KoymuecTsa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX E€IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCIUHCHUM.

Ou3NYECKNe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKue ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COSTUHEHNS, PA3I0KECHUS, 3aMEIICHUS, 0OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiIaMu paboThl B JIaOOpaTOpUu U
npuéMaMu 0oOpalleHus ¢ JJabopaTOpHBIM 000PYyI0BaHUEM, U3YYCHUE U OIMCAHUE
bU3MYeCKuX CBOWCTB O0pasllOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJIECHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHJCHCAIUsl BOJbl) U XUMHUYECKUX (FOpPEHUE CBEUYU, MPOKAIWBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SBJICHUM, HAOII0/ICHUE U
OINMCAHWE NPHU3HAKOB IMPOTEKAHUS XHUMUYECKHMX PEAKIHUM (pas3yIoKeHUE caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBanunu, B3auMoAerUCTBUE Keme3a ¢ pactBopom cosi meau (II),
H3y4eHHE CIOCOOOB pa3jelieHUsI CMeced: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OUYNCTKU MTOBAPEHHOU
coid, HAOMIOJEHWE W  ONHCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IIapoCTEPHKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucimopoa — snemMeHT u mpocToe
BemecTBO. HaxokneHwe kucimopoga B TPUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [lpumenenune xucnopoga. CrocoObl



MOJIy4eHHUST KHUCIopoJa B JjabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOIa.

TennoBoit 3¢(}eKT XMMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHue
BO3JlyXa, YCUJIEHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnmemenTt M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noixyyeHus. Kucnotsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI.
HaceiieHHbsle 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOpHMMOCTh BEHIECTB B BOJE.
MaccoBas 10J11 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHHne NpUPOAHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHJIOB:  cojeoOpasyrome  (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHBIE) U
HeconeoOpazyomue. Homenkinatypa oxcumoB. @Dusumdeckue HU XUMHUYECKHE
CBOMCTBa OKCUJIOB. [lomydeHne OKCHuI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME W XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHUS KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpasllaMH OKCHIOB U
ONMCaHUE MX CBOMCTB, MOJydyeHHE, cOOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpOAa (ropeHue), B3auMoJencTsre Bopopona ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaoOB), HAOIIOAEHNE O00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOAbI C METAJJIAMU
(Hatpuem ©  KanpnueM) (BO3MOXHO MCIIOJb30BAHUE  BHUJICOMATEPUAIIOB),



UCCJIEIOBaHNE O0pa3l0OB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIACCOB,
HaOJIIOICHNE U3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
u3yueHne B3aummonencTua okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUUil HEUTpaJM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BaxkHeillne Kiacchl HEOPraHUYECKHUX
COECIUHECHUMN».

IHepuoauueckuii 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsThe o
rpynnax CXOAHBIX D3JIEMEHTOB (IIEJIIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJLIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Tepronnueckont cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. Ou3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoguueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumunyeckass CBA3b. KoBaneHTHas (noJsipHas MW HENOJISIPHAs) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEJIOYEH, MPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pa3aoKeHusl, COEUHEHHUS).

Mescnpeomemmnbnie ceasu



Peanuzanuss mMeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBa, a3, (GU3UUYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKOTIA€MbIE, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX HJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblLHUs U MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PpAa3JIWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEAKIIMNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3¢ (deKTy, Mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUSI.

[lonarue o ckopoct XxuMuueckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peaknusx. [IoHsITHE 0 TOMOTEHHBIX U TeTEPOTE€HHBIX
peakuusx. [lonarue o karammse. [lonstre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOW pPEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBnenne YpPaBHEHUU



OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PaA3JIMUYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs auccouranuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE WM COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanyu. KauectBeHHble peakini Ha HOHBL. [[oHsATHE O THapOIHN3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M ammasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW peakuuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DSIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJIO0Yed H COJeH
(BO3BMOKHO  MCHOJIb30BAHME  BHAEO MATEPHANIOB), INPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKAHHWS  peakuuid HOHHOrO  OOMeHa
(oOpa3zoBanue ocajaka, BbIIEJIEHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakuuu pasiloKEHUs, COCIUHEHMs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJsiibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NUecKue CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJAEICTBHE C METaJNIaMHM, HEMETaulaMH, WIeJI0YaMu). XJIIOPOBOJIOPOI.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, cTpoeHue, pu3nyYecKue u
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00IIMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakinu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cyne¢ar-uon. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsI3HEHUE OKPYIXKAIOWIEH CpEeabl COEOUHEHUSMHU Cepbl (KUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €r0 MPeA0TBPAIICHHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIICHHs. A30T, PACIPOCTPAHEHHUE B IPUPOLE,
duznyeckue u XxumMudyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
dusznyeckue 1 XMMHUYECKHE CBOMCTBA, MoJyuyeHue u npuMenenue. Coiau aMMOHUS,
uX pU3NYecKue U XMMUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHUCIJIOTa, €€ MOoJydyeHue, (PU3MUecKHe M XUMHYECKHE
cBOiicTBa (0OLIME KaK MPEJCTaBUTENs Kjacca KUCIOT U CHELU(PUYECKUE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX
ynoOpeHuii. XuMHU4YecKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3AyXa, MHOuBbl U BonoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI0OPEHHIA.

OOmas xapaktepuctuka 31eMeHToB [VA-rpynmbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENIEHH  OKUCIEHUA.  YIJIEpOJ,  aUIOTPOIIHbIE
Moau(pUKalMK, pPACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoricTBa. Ancopbrus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBBIE OPIraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1i100ampHOrO MOTEIUIEHHS KJIMMAaTa, I[apHUKOBBIN
3 ¢ekT. YronbHas KUCIOTa U €€ CONu, UX (PU3NYECKUEe U XUMUYECKUE CBOMCTBA,
nojsyuyeHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIIbCKOM
XO3MCTBE.

ITepBoHayabHbIE TOHATHSA 00 OPraHMUYECKUX BELIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIM Tra3, HEPThH),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN BA)KHBIX BEILIECTBAX: XKHUpaX, O€JIKax, yriieBojax — U ux
posii B KM3HM 4eJOBEKa. MarepuaJbHOE €AWHCTBO OPraHUYECKHX W
HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npuMmeHenne. CoenuHeHUs KpeMHUs B mnpupoje. OOmue mnpeactaBieHHUs 00
okcuae kpemHus (IV) u kpemHueBoil kucinore. CUIMKAThI, UX HCIOJIb30BAHKUE B
OBITY, B NPOMBIIUICHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M HMX COEAWHEHUW (BO3MOXXHO HWCIOJIB30BAHHE BUIACOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3laMyd XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCINMHEHMSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIOB), HAOIIOZCHUE TIpoliecca OOyTIMBaHUs caxapa IMoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOW PeaKIuu Ha CyIbdaT-
MOH M HAOJIOJIeHWe MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, mosydeHue,
coObupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPHU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YEHUE MoJEeNen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX pEaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelIme HeMeTaJuIbl U UX COSIUHEHUS».

MeTaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XUMHUYECKMX 3yeMeHToB [[. U
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamioB. MeTtamindeckas CBsI3b U
METAJIMYECKas: ~ KpUCTaUIMYecKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HaMpspKeHU MeTaioB. U3nyeckre U XMMUYECKHE CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, TIOPATIOMUHHM,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[[{enounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
sanementoB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
Pu3znuecKkrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIBI U



TUJIPOKCUABI HATpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHCHUU.

[[lenoyHno3emenbpHblE METAJUIbl MarHMid M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux sneMmeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJeHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHusl
M Kanplus. BaxHenmme COeAMHEHUs KalnblUs (OKCUI, THUIPOKCHUI, COJM).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIoMUHUN: TIo10keHKE B [leproindeckoil cucteMe XuMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [leproanueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTBA Xene3a. OKcuabl, THAPOKCU bl U conu xkene3a (II) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJIYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMH, HU3Y4YEHHUE  PpE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIL30BaHNE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KUIBLUSA W HATpusg C BOXOM (BO3MOJKHO HCIIOJBb30BAaHHWE BHUIACOMATEPHAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIB30BAHUE  BHUJIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aJIOMUHHUS, IIUHKA, KeJe3a
(I1) u xxene3a (II1), meau (I11), HabmroAEHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJIAMEHM MOHAMM HATpHs, Kajuud W Kalblusi (BO3MOXXHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BakHenme
METAaJIJIbl U X COSTMHCHUS».

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUUYECKOE 3arpsisHEHHE OKpYXarollel cpeabl (MpeaesibHas AOMyCTUMAs
KOHIEeHTpalus Bemects, aanee — [I/IK). Pons xuMun B pemeHnn 3K0I0rM4ecKux
npooIieM.

Xumuueckuii IKcnepumenm:

n3yuyeHue oOpasIioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesicnpeomemmnuwle céasu



Peanuzanusi MeXmpenIMeTHBIX CBsi3ed NpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUHN, TaK W TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauusg, MEPUOAUYHOCTb, HAOIIOIEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszmka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, TPOBOIHUKH,
MOJyIPOBOJHUKH, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIMTATEIbHON E€ATEIbHOCTU B COOTBETCTBUU C TPAIULMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, INPUHATBIMU B
oOliecTBe MpaBUjIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AIUN 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTUBHBIX I[EHHOCTHBIX OpHUEHTALUA U
paciIMpeHe OnbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOro BOCTIMTAHUS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
YU Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAayKh B KM3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HHQOpMaluein o
NEPEIOBBIX JOCTUKEHUSX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpa’KIaHCKOr0 BOCIIMTAHUSA:

IPEJICTaBICHUS. O COLMAJBbHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAaX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJTHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE€ D3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJECHWE M TMOCTYNKH CBOMX TOBapuIle C NO3UMLUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BELIECTBE U XUMHUUYECKON peakuu,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIISIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IMpeCcTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IPUPOJIHON CpesoH, O POJIM XMMHUH B IIO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HAa MOJIyY€HUE HOBBIX 3HAHWM IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJI0JAEMbIX MPOLECCOB U SIBJICHMIH,
MO3HABATENIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEpPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOO0Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUS B
JTaJIbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUsT TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) Tpya0BOIro BOCIIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA 10 XHMHH, OCO3HAHHBIA BBHIOOD
VHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) YK0JIOrHYeCKOro BOCIIUTAHHSA:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHHUs, TOHUMAaHUE [IEHHOCTH 3I0POBOTO U
O0e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJ O€30MMACHOTO MOBEIECHUS IpU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEH IPUPOIHON CPENOU, AJIs ITOBBIIIEHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOOAIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI pPYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMATILHOM MPaKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble j1ornyeckue 1eicTBus:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUW: PACKPbIBATh CMBICI XUMHUYECKUX IMOHATHI (BBIAEHATH MX XAPAKTEPHBIE
MIPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU NOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS 711 O0BSICHEHUS OTNIETIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKUE PACCYKICHHS (MHIYKTHBHBIE, JEAYKTUBHBIE, IO aHAJIIOTUH),
JIE€JaTh BBIBOJIBI U 3AKIIOUYCHHS;

YMEHHUE TMPUMEHATH B TMPOLECCE IIO3HAHHUS TOHATUSA (IIPEIAMETHBIE U
METAINPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCTIOIb3YEMbBIE B XUMHUH,
peo0pa3oBhIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XHUMHUueckas ¢opMmyna M YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEIIeHUH Y4eOHO-TT03HABATENbHbBIX 3371a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBhIe uccieaoBaTe/bLCKHeE 1eCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTATAM MTPOBEAEHHOIO OIBITA, UCCIIENOBAHHUS, COCTABIIATh OTUET
0 MpojieNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpPaTypa XHUMHYECKOIO COJEPHkAHUs, CIPABOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIBI U 3alpPOCHl NPU TOUCKE M O0TOOpE
uH(OpPMAIIUU U COOTBETCTBYIONIWX JAHHBIX, HEOOXOJUMBIX JJIS BBITOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEeACTaBICHUS HHGOPMAINH 1
WUTIOCTPUPOBATh pElIaeMble 3aJauydl HECJIOXKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIOPTAa HAa COCTOSIHUE OKpPYKAOUIEH MPUPOIHOU
Cpepbl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHUS 3aJlaBaThb BOIPOCHI (B XOJ€ auajiora W (Wiau) JOUCKYCCHM) IO
CymecTBy  oOCyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBIMOJHEHUS MTPEJIOKEHHOU 3aa4H;

YMEHUSI  MOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; J€JaTh MPE3EHTALUIO
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIECOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUST Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUU
BO3ZHMKAIOIIMX TMPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3urui (00CyX aeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JIEWCTBUHM, ONpPENCIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOW PaOOTHI U JPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 33Jla4, CaMOCTOATEIIbHO COCTABJISATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraéMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIICIISIFOT: OCBOCHHBIC OOYYAIOIMIMMHCS HAy4YHBIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpPeAMETHOM o0nacT «XUMHUS», BUIBI
JNEATENIBHOCTH MO  IOJYYEHUI0 HOBOIO  3HAaHMS, €ro  HHTEPIPETaLNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYAIHIX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

* PpPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XUMHAYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(oIHOpOHAs U HEOAHOPOAHAsS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTA, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEIEHB
OKHUCJICHUS, XMUMHUYECKas peakius, KiaccuuKamus peakuui: peaxiuu
COCAMHEHHUSI, PEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIoBoM 3pdeKT peakuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBA3b, MOJSPHAs W HEINOJSApHAs KOBAJIEHTHas CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCOBasl JOJI BEIIECTBA
(IpoLeHTHAs! KOHLIEHTpALusi) B pacTBOPE;

* WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKHX TNOHATHA U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

e HCIOJB30BaTh XUMHUYECKYI0O CHMBOJHMKY JJs COCTaBlIeHUS (opmyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

e ONpEenessiTh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dbopmynam, BHJ XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX JJIEMEHTOB OT MX MoJiokeHus B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHMS MAacChl BEILIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuonnyeckon
CHUCTEMBl XHMMYECKHX DJIEMEHTOB: DPa3inWyaTb [OHITUSA «TJIABHAsA
nonarpynna (A-rpynmna)» u «modounas noarpynmna (b-rpymnmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE€ MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux saemeHtoB [ W.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIIO IEKTPOHOB
U pacnpeiesieHUue uX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUE PEAKIUHU (MO0 YUCIYy M COCTaBy YYACTBYIOLIMX B pPEaKUUU
BEIIIECTB, M0 TETUIOBOMY (D EeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TIPOTEKaHUs XHWMHUYECKHX IPEBPALICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEAMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTDH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTH OCHOBHBIE OINEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 00OOICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIHIO,
BBISIBJICHUE ITPUYUHHO-CJIEACTBEHHBIX CBSI3€M — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHUMHUYECKUX PpEAKLUHM, ECTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICIUPOBAHME, JKCIICPUMEHT
(peanbHBI U MBICIIEHHBIN );

ClIeAoBaTh  IpaBWJIaM  MOJb30BAaHUS  XUMHYECKOM  MOCYyIOW U
7a00paTOpHBIM  000pY/IOBaHUEM, a TakKe MpaBHiaM OOpalieHus ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIJAHUPOBAaTb M MPOBOJUTH  XUMUYECKHE  OKCIEPUMEHTBI MO
PAacIoO3HABAHHUIO PACTBOPOB LIEJIOYEN M KHUCJIOT C TOMOIIBI) UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKkiusi, XUMUUYecKasl CBsA3b, TEIUIOBOM A deKT
peakiuyd,  MOJIb, MOJISPHBIM  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHMUE,
aIIoTpomnus, aM(pOTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJUINYecKasi), KPUCTAUIMYECKas pEelmETKa, KOPpO3Hs METAJUIOB,
CIUIaBbl, CKOpPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JIO0IyCTHUMas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIOJb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUMYHOTO COCTaBa, IIPUHAIIEKHOCTH BEUIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHU 1Mo ¢opMysiaM, BHJI XUMHUYECKOU
CBA3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnnunyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «Mo0O0YHas
noarpynna (b-rpynna)», manbie ¥ OoJbIIMEe NEPUOAbl, COOTHOCUTH
0003Ha4YeHMsl, KOTOpPbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIIOBBIMU  XAapPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHne WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB DJIEMEHTOB M MX COCAVHEHUHN B
Ipenesiax MajblX IIEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUECKHUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YMCIy M COCTaBy Y4YACTBYIOIIMX B PEAKLHH
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIECHHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas OMNMCAaHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIINX
XUMUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALUAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ATUX PEaKIIUid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXXHOCTH MPOTEKAHUSI XHUMHUYECKUX MPEBpALCHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIUUCIISITh  OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEJIMHEHNSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coOmolaTh  MpaBWia  TOJB30BAHMUSI ~ XHUMHYECKOWM  TOCYIOM |
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaKKe IIpaBWa OOpaIllEHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMUSIMU 110 BBIINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIIECKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacloO3HABaTh OMBITHBIM MyTEM XJIOPHUA-, OpOMHU/I-,
uoaua-, kKapobonat-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTUOHBI aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OINEPAIMHA MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOIEHHE, CHUCTEMATHU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JIJII M3YYE€HHUS CBOMCTB BEUIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJbl T[O3HAHUA —
HaO0IeHNEe, MU3MEpPEHHe, MOJACITUPOBAHUE, IKCIEPUMEHT (pEalbHBbId U
MbICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO yacoB
Ne HanmeHoBaHue pa3iesioB u DyiekTpoHHbBbIE (IU(POBbIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 5 bubnuoteka [JOK

' MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemtectBa 1 XuMHu4eCcKue 15 | bub6munoreka LIOK

’ peaknuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. [lonstue 6 Bubmuotexa [JOK

' 00 okcHuIax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 | bubmunoreka LIOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 1 | | bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHHIA https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
' XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CtpoeHue aToma
X €CKasl CBS3b.
39 OHMHq 3 bubmuoreka [{OK
' KHCTHTENRHO https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIIHHBIC PEAKIIHH
bu6munoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
p 3 bubmuoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM (uudpoBbie)
Ne n/m P Koutpoabsnbie IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. BemecTBo U XUMHYeCKHe peaKIIun
L1 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 | Bubmuotexa [JOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [IOK
’ peakimii https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs! AUCCOLMALIHS. g | | bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasznea 2. Hemeranisl 1 UX coeqHHEHU
21 OO01mas XxapaKTepuUCTHKA XUMUYIECKUX 4 | bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
‘ 3 PYIIIBL FTICPOL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS
Hroro no pasneny 25




Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

but6mmoreka [IOK
.1 i 4
3 Obmue cBoiicTsa MeTanIoR https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
2 B I 1
3 aKHEUIIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/Tf41a636
Hroro no paszneny 20
Pasznen 4. Xumusi 1 oKpykaionias cpeaa
4.1 BemiecTBa 1 MaTepHabl B )KU3HU YEJIOBEKA 3 buGnnorexa LIOK
‘ m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabsubie IIpakTuyeckue A p
n/n Bcero H3yUeHust o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yejoBeKka. Teja 1 BemecTna https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeToAaX MO3HAHUS B | bubmnorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U PUEMBI 1 | bubmmoreka [JOK
oOparieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM»

4 YucTtele BemecTBa 1 cMecH. CriocoObl | bubnuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Pa3nenenue cMecel (Ha mpuMmepe 1 1 bubmorexa [TOK

a ! {Ha pHMeEp hitps://m.edsoo.ru/ff0d28¢8
OUYUCTKU NIOBApEHHOW COJIN)»
dOu3nYecKre U XUMUYECKUE SBICHUS.
6 Xumudeckas peakmnus. BxomHo 1 bubmorexa HOK
DEAKIIL. g https://m.edsoo.ru/ff0d2a6¢
KOHTPOJTh
Bbu6nmuoreka [JOK
7 A . . 1
TOMBLH MOTIGKY L. HOHH https://m.edsoo.ru/ff0d2be8
8 IIpocThic U clIOXKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 XHUMUYECKUE AIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK




(CUMBOJIBI) XMMHUYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2d50

10 OTHOcCHUTENbLHAS aTOMHAs Macca bubmmorera [IOK
) https://m.edsoo.ru/ff0d2eae
11 3aKOH IOCTOSIHCTBA COCTaBa BEIIIECTB buGnnorexa LIOK
m https://m.edsoo.ru/ff0d323c
2 Xumuueckasi popmya. bubmmoreka [IOK
OTtHocuTeNnbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d350c
13 MaccoBasi 10715 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHCHHUMU. https://m.edsoo.ru/ff0d5230
BaeHTHOCTE XUMHUYECKUX DIIEMEHTOB.
14 OnpeneneHne BaJICHTHOCTH DJIEMEHTOB buGnnorexa LIOK
Pes ) https://m.edsoo.ru/ff0d37fa
o ¢hopMysam uX COeqUHEHUHN
s CocraBiieHre XUMHYECKUX POPMYIT IO bubmmoreka [JOK
BaJICHTHOCTH . https://m.edsoo.ru/ff0d3al6
16 ATOMHO-MOJIEKYIIAPHOE VUCHUE bubmmorera [IOK
yp ya ) https://m.edsoo.ru/ff0d3b88
17 3aK0H COXpaHEHUS MACCHI BEIIECTB buGnnorexa LIOK
P t - https://m.edsoo.ru/ff0d5708
18 XHUMHUYECKHUE YPAaBHEHUA buGnnorexa LIOK
yp https://m.edsoo.ru/ff0d3{34
19 Krnaccudukanns XuMHUeCKUX peakiuii bubmmorexa [TOK
H peaid hitps://m.edsoo.ru/ff0d40c4
M. B. JIoMOHOCOB — y4€HBIi-
20 sHIukIoneauct. O0o0mEeHe buGnnorexa LIOK
t AHCT. o hitps:/m.edsoo.ru/ff0d4290
CHUCTEMATH3AIN 3HAHW.
KonrtponsHas padora Nel mo reme
Bbu6nmuoreka [JOK
21 «[lepBOHauYanbHBIE XUMUYECKHE

TIOHATUS»

https://m.edsoo.ru/ff0d448e




Kucnopoa. Ero obmias

bu6mmoreka [IOK

22
XApAITTCPHCTIIA , HAXOTCICHHIC B https://m.edsoo.ru/ff0d46 14
MPUPOJIC U TIOTyYeHUE.

Du3nYeCKre U XMMUYECKUE CBOMCTBA
KHUCJI0poJa (peakliuy OKUCIICHUS,

73 ropenue). [louarue 06 okcumax bubmuorexa [JOK
CriocoObI mosTyyeHust KHCI0poAa B https://m.edsoo.ru/ff0d497a
nabopaTtopuu ¥ TPOMBIIUICHHOCTH.

[Ipumenenue kuciopoaa
[TpakTuyeckas pabora Ne 3 o Teme
24 «[TonydeHne u coOMpaHKe KUCIOpOaa bubmorexa HOK
v oHp poaa, https://m.edsoo.ru/ff0d4790
W3YYCHHE €r0 CBOMCTB»
bu6mmoreka [IOK
25 O30H. A
3oH JIOTPOTII KHCTOPOAa https://m.edsoo.ru/ff0d4c4a
Bbu6nmuoreka [JOK
26 B
O3AYX M €10 cocTan https://m.edsoo.ru/ff0d4ae2

7 Bonopon — sieMeHT u npocToe bubnuoreka [IOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0

)3 du3nvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 Crioco0sI oTydeHus BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d50d2
[TpakTuyeckas padora Ne 4 o Teme

30 «[TonydeHune u coOMpaHKe BOIOPOIA bubmmorexa [TOK

e o P AOPOAE, https://m.edsoo.ru/ff0d4dd0
W3YYCHHE €r0 CBOMCTB»
a1 [ToBTOpeHME 1 000OIIEHNE TTO TEME bubanorexa [HOK

«Kucnopoa. Bogopoa»

https://m.edsoo.ru/ff0d4{42




3 Boga. Bbubnmuoreka [JOK

https://m.edsoo.ru/ff0d542¢

. XWMHYECKHE CBOMCTBA U TPUMEHEHHUE Bu6mmorexa IIOK
BO/JIBI https://m.edsoo.ru/ff0d55a0

34 Bona — pactBoputens. PacTBopsI. bubmuorexa [JOK

https://m.edsoo.ru/ff0d5708

35 MaccoBas 107151 paCTBOPEHHOTO Bu6muorexa LIOK
BemecTsa https://m.edsoo.ru/ff0d587a
Pemrenne pacueTHsIX 3a1a4
«Haxoxxnenue MaccoBOt 0N
PacTBOPEHHOTO BEIIECTBA B PAaCTBOPE.

36 BEI4HCIIeHHE MacChl paCTBOPEHHOTO bubaunorexa IIOK
BEIIECTBA U BOJBI JUISl IPHTOTOBICHHS https://m.edsoo.ru/ff0d59e2
pacTBOpa ONpeaeIeHHON
KOHIICHTPALIUK»

[TpakTuaeckast pabota No5.

. HpHFOTOBJICHfIC paCTBOI\)IOB conven c Bu6miorexa [OK
ONMPEACTICHHON MacCOBOU 10JICH https:/m.edsoo.ru/ff0d5b40
PacTBOPEHHOTO BEIIECTBA (COJIM)

s [ToBTOpEeHME M 000OIIEHNE TTO TEMaM Bu6mmorexa IIOK
«Bona. PacTsopbl». https://m.edsoo.ru/ff0d5eba
KonrponsHast pabora o Temam

39 «Kucnopon», «<Bogopom», «Bona. bubamoreka [IOK
PacTBOpbI». https://m.edsoo.ru/ff0d6342

40 bu6mmoreka [IOK




KOJIMYECTBEHHBIE OTHOIIEHMA
B XUMUU (5 u.)

https://m.edsoo.ru/ff0d664e

Komnuectna Bemniectsa. Moiub.Mo-

bubmuorexa [JOK

41
JBpHAsd Macca. https://m.edsoo.ru/ff0d664e
Brraucnenus ¢ UCIoJIb30BaHUEM
42 noustuil «KomanyecTBa BelecTBa» U bu6moreka [IOK
«MonspHas Macca» https://m.edsoo.ru/ff0d67ca
3akoH ABoraapo. MossipHbIil 00beM Bu6mnorexa [IOK
43
ra3os. https://m.edsoo.ru/ff0d67ca
OtHOCHUTENbHAA INIOTHOCTh I'a30B . oK
bubnuoreka 1]
a4 https://m.edsoo.ru/ffOdfee2
OOBbEeMHBIC OTHOIIICHHS Ta30B MPU
45 XUMHYECKUX PEAKIUAX Bu6morexa LIOK
https://m.edsoo.ru/ffOdfee2
BAXHEMILIWE KJIACCHI BuGmoreka LIOK
46 HEOPI'AHMECKUX COE/IMHEHM ( https://m.eds00.ru/00ad9474
10 4.)
47 Oxkcupl. bubmmoreka [JOK
https://m.edsoo.ru/00ad9b7c
48 I'mapoxcunpl. OcHOBaHUA. bu6mmoreka [IOK

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




XMMHUYECKUE CBOMCTBA OCHOBAaHUN

bubmuorexa [JOK

49 https://m.edsoo.ru/00ad9cb2

50 AMdoTepHbIE OKCUABI U THAPOKCHIBI bu6mmoreka [IOK

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

51 Kucnotsr bu6mmoreka [IOK

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

59 XuUMHYECKHE CBOHCTBA KHUCIIOT bu6mmoreka [IOK

https://m.edsoo.ru/00ada52¢c

53 Conu. bubmmoreka [JOK

https://m.edsoo.ru/00adaS2c

54 XUMHUYECKHE CBOMCTBA COJICH bubmnorexa [JOK

https://m.edsoo.ru/00ada342
['enernueckas CBsA3b MEKy OCHOBHBIMHU
5 KJIACCaMU HEOPTraHUYECKUX COEIUHEHUI Bubmmoreka LIOK
https://m.edsoo.ru/00adabbc
[TpakTuyeckas pabora Ne6.Pemenue
AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME BuGnuorexa [IOK

56 «BaxHeimme Kiacchl HEOPraHUYECKUX https://m.edsoo.ru/00adag24
COCTUHEHMIT»

57 EPUOJIMYECKUI 3AKOH 1 Bub6nmnorexa IIOK
CTPOEHUME ATOMA (8 u1.) https://m.edsoo.ru/00ada96e
Krnaccudukanus XuMrHaecKux BuGnuorexa [IOK

>3 SIICMCHTOB https://m.edsoo.ru/00adaab8

59 [Tepuonuueckuii 3akon JI. U. bu6mmoreka [IOK

https://m.edsoo.ru/00adac34




Menneneesa.

[Meproanyeckas Ta0IHUIIAa XUMHYECKHUX

bu6mmoreka [IOK

60 SIICMCHTOB https://m.edsoo.ru/00adaab8
61 Crtpoenue aToma bubmuorexa [JOK
https://m.edsoo.ru/00adaab9
o Pacnonosxenue 351eKTpOHOB IO Bu6muorexa LIOK
SHEPIETHHUCCKIM yPOBHIM. https://m.edsoo.ru/00adae28
63 3HavYeHHE NePUOJUYECKOTO 3aKOHA. bubmmoreka [JOK
https://m.edsoo.ru/00adb076
[ToBTOpenue u 0000IIEHUE 110 TEME:
[Tepuoanueckuii 3aKOH U IEPUOIU-
61 YyecKasi CHCTeMa XMMHYECKHUX 3JIEMEHTOB Bu6inorexa LIOK
. . MenneneeBa. CtpoeHue aToma. https://m.edso0o.ru/00adb076
KontponbHas paboTa mo teme
65 «ITeproandeckuii 3aKOH U CTPOCHHE bubamnorexa IIOK
aToMax» https://m.eds00.ru/00adb486
66 CTPOEHHUE BEIIECTBA. bubnnorexka [JOK
XUMHWYECKAS CBSI3b. (7 4.) https://m.edsoo.ru/00adb33¢c
DNEeKTPOOTPULIATETEHOCTh XUMUYECKUX Bub6anoreka LIOK
67 HIIEMEHTOB

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




68

OCHOBHEBIE BUJBI XUMHUUYECKUX CBI3CH.

KoBanenTHas cBsA3b

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
(]
J:;n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue il:;:eﬂﬂﬂ :)lg[()l;l;(();:fenbnme
padoThI padoThI pecypen

[Tepuonuueckuii 3aKOH.

| [Tepuonuueckas cucrema | bubanorexa [JOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK

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

MIEPBBIX TPEX NEPUOJOB

3 Knaccu¢ukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBS3U U THUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «[ToBTOpeHue u yriayoiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3ZesioB Kypca 8 kjacca»

6 Knaccudukanms xumuaeckux | Bbubnmuoreka [JOK
peaKuuii Mo pa3INYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMN

7 peakuuu. [loHsTHE O TOMOTE€HHBIX U | bubmmoreka [JOK
rETEPOTreHHBIX peakuusx. BxomHou https://m.edsoo.ru/00adbe9a
KOHTpPOJIb.

g [ToHsiTHE O XMMUYECKOM PABHOBECHM. | 1 bubanorexa [HOK

@DaKTOpBI, BIUAIOLINAE HA CKOPOCTh

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




XUMHUYECKON PEaKLUU U MOJIOKEHUE
XUMHUYECKOTO pPaBHOBECHS
[TpaxTrueckas padota Nel
«M3yueHune BIUSHUS yCIOBUH
MPOBEJICHUS] XUMUYECKUX PeaKuil Ha
€€ CKOpPOCTb»

OKMCIINTEIIFHO-BOCCTAHOBUTEIBHEIC

Bbubnmuoreka [JOK

«aﬂeKTpOHI/ITI/I‘IeCKa}I Jucconuanus.

9
peakuu https://m.edsoo.ru/00adcade
Teopust 21EKTPOIIUTHYECKON
10 nccounanu. CUIbHBIE U c1a0dble Bubmaorexa IIOK
A HATH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Monurle ypaBHEHHUS PEAKIIUN bubmorexa LOK
yp peat https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubmorexa LOK
pu):[ https://m.edsoo.ru/00add5d8
00 PIIEKTPOIUTUIECCKON JUCCOIIUAITTI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEeACTaBIIEHUI 00 bubmmorexa [IOK
pea § hitps://m.edsoo.ru/00addsb2
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
14 IToHsaTue o ruapoIn3e cojiel bubmorexa LOK
AP hitps://m.eds00.ru/00add9d4
1 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 2.
16 Pemenye sxcrnepuMeHTaILHBIX buGnnorexa LIOK
«
P https://m.edsoo.ru/00addbfa
3agav»
7 KonrtponsHas padora Ne2 o reme bubmmoreka [IOK

https://m.edsoo.ru/00addec0




XUMHUYECKUE PEeaKUH B PACTBOPaX»

OO11as XxapakTepUCTUKA FaJIOT€HOB.

18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorera [IOK
P p https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBoaopod. ConsiHasi KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, MMOIYUCHHE bubmmorera [OK
’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHCHHE
[TpakTrueckas padota Ne 3 o reme
20 ITomyueHnme coITHOM KUCIIOTHI bubmorexa LIOK
« ,
i . . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Boruucnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIM OJUH U3 buGnnorexa LIOK
PeaKIui, A https://m.edsoo.ru/00ade488
pEarcHTOB J1aH B U30BITKE
» OO01mast xapakTeprCcTHKA SJIEMEHTOB bubnnorexa [HOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnoTpomnHbie MOIU(UKAITUN CEPBHI.
o Haxoxnenue cepbl 1 €€ coeTMHEHU I bu6mmoreka [IOK
B IIpUpoOJie. XMMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopo/i, cTpoeHue, pru3nueckue bubmmoreka [JOK
1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunppl cepbl. CepHas KMCIIOTA,
25 ¢du3nveckre 1 XUMHUYECKHE CBOMCTBA bubmmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIIMH, JIEKAIUE B
%6 OCHOBE TIPOMBIIIUICHHOTO criocoba bubanorexa [HOK

MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHUE

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




OKpY>Karolleu cpesibl COEAUHEHUIMU
cepsl. [IpakTrueckas pabota Nod
«DKCIIEpUMEHTAIIbHBIC PEIICHUS
3aga4 no teme «lloarpynmna

KHCJI0poaga»
BrrunciaeHne MaccoBoil 10JM BeIXOAa
27 npoaykTa peakuuu. KoHTpoabHbIM bubmorexa HOK
POZYKTa peakitiy. P https://m.edsoo.ru/00adec8a
cpes.
OO01mast xapakTeprCTHKA SJIEMEHTOB
)3 VA-rpynmsl. A30T, pacipocTpaHEHHE bubmmoreka [IOK
B IIpupoe, puzndeckue u https://m.edsoo.ru/00adeead
XUMHUYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvYecKue u
29 XHUMHYECKHUE CBOMCTBA, IIOJIYUCHUE U bubmorexa [TOK
- TOIYH https://m.eds00.ru/00adf004
MIPUMECHECHUE
[TpakTrueckas padota Ne 5 o reme
30 [lonydyenne amMuaka, U3y4eHHE €TO bubmorexa [TOK
« s
oy v https://m.eds00.ru/00adf180
CBOHMCTB»
a1 A3OTHas KuCoTa, €€ hru3ndecKkue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnons30Banyre HUTPATOB U COJIEH
aMMOHHS B KQUECTBE MUHEPATHHBIX
32 oOpeHuii. XUMHYECKOe bubmorexa HOK
YAOOPCHHH. 5 htps://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl
COCAMHCHHSIMH a30Ta
®dochop. Oxcupa dhochopa (V) u
bop bocop bubmuorexa [JOK
33 dbocdopHas kucnora, GuU3nIecKue u

XHUMHUYCCKUC CBOfICTBa, IMOJIYYCHHUE

https://m.edsoo.ru/00adf68a




Hcnonb3oBanue GochaToB B
Ka4eCcTBE MUHEPAIBHBIX YIOOPCHUI.

Bbu6nuoreka [JOK

34 .
3arpsi3HEHUE MPUPOIHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocdharamu
Yriepond, pacopocTpaHeHHUE B
35 pu I()) e g)mnljiecxie Y XUMUYECKHUE bubmmorexa LIOK
PHPOAE. https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJOTru4ecKue MpoOIeMsbl, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE ¢ OKCcUA0M yriepoaa (IV)
bu6mmoreka [IOK
37 YronbHas KUCJIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 5 o Teme
18 "I[losyueHune yrieKuciaoro rasa. bu6mmoreka [IOK
KayecTBeHHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHayanbHbBIE MOHATHS 00
39 OpraHMYEeCKUX BEIIECTBAX KaK O bubmorexa HOK
P H https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
bu6mmoreka [IOK
40 Kpemuuii u ero coequHeHus
p A https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 6. Permenue
41 SKCIEPUMEHTAIBHBIX 33734 10 TEME bubanorexa [HOK
«Bakaeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCOUHCHU»
Kontponbnas padota Ne3 o teme
. bu6mmoreka [IOK
42 «BaxxHeinme HeMeTaJllbl U UX

COCOAUHCHU»

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




OO01mas XxapakTepuCTHKa XUMUIECKUX
AJIEMEHTOB — METAJLIOB.
Meranueckas CBsi3b U

Bbu6nuoreka [JOK

43
MeTaJUInYecKas KpUcTajuinyeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAILJIOB.
44 DIEKTPOXUMHUYECKHUH P, buGnnorexa LIOK
P . P https://m.edsoo.ru/00ael 156
HanpsH>KEHUHA METaJJIOB
OO1u1re criocoObl MOTyYSHHS
MertamioB. CraBsel. Belaucienud mo
45 ABHEHUSIM XUMHUYECKHUX PEAKIINN buGnnorexa LIOK
yp PeaKiuH, https://m.edsoo.ru/00ael156
€CJIM OJINH U3 PEAreHTOB COJICPIKUT
MpUMECH
46 [ToHsATHE O KOPPO3UU METAIIOB buGnnorexa LIOK
pp https://m.edsoo.ru/00ael1278
Bbu6nmuoreka [JOK
47 €JIOYHBIE METaJLIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPUS U Bbu6nmuoreka [JOK
Kalnus https://m.edsoo.ru/00ae14b2
49 [[lenrouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJILIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiinime coeaMHEHNS KaJIbLA bubmorexa LOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATH3ALIMS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuorexa [JOK

yCTpaHEHUs

https://m.edsoo.ru/00ae1886




[TpakTuyeckas pabora Ne 7 o teme

Bbubnmuoreka [JOK

>3 ”X(eCTKOCTB"BOHH H MCTOIBI €€ https://m.edsoo.ru/00aelae8
YCTpaHCHHS
54 PN — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U bubmmoreka [IOK
rAapoKcua https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIM JKeje3a bu6mmoreka [IOK
(IT) m >xene3a (III) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CHUCTEMAaTU3ALIHS
3HAHUH
[TpakTuyeckas pabora Ne 8. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 I10 TEME bubmmoreka [JOK
«BaxkHeime MeTajabl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHHMS»
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIU OJIUH U3
60 pEeareHToB J1aH B U30BITKE HIIH bu6nmuoreka [JOK
COZICPKUT pUMecH. Brruncienus https://m.edsoo.ru/00ael1750
MacCOBOH J0JTM BBIXO/a TIPOYKTa
peakuu
61 O06001IeHNEe U CUCTEMATU3AIIHS
3HAHUH
KonTpomnbHas pabora Ned mo Teme
62 «BaxkHenme METaJIbl U X

COCANHCHUA»




63 BemiectBa u Mmarepuassl B | Bbubnmuoreka [JOK
ITOBCETHEBHOM KU3HH YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE | bubanorexka [HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penreHnn | bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011IeHNE U | bubmmoreka [IOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PezepBHblit ypok. O6o01IeHNE U | bubnuoreka [IOK
cucTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbliil ypok. O6001eHne 1 | bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 9 kinacc/ Pyasuruc I'.E., ®enpaman @.I'., AKiinoHepHoe 00111eCTBO
«M3marensctBO «lIpocBemienne»
* Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinonepHoe 00111ecTBO

«M3marensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






