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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 0011ero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeIMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T TPENCTaBICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
MPEIMETA, YCTaHABJIMBAECT 00s13aTENbHOE MPEIMETHOE coAepKaHue,
NpEeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE U
Ka4EeCTBEHHBIEC XapaKTEPUCTUKH COAEPKaHHUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMUU C YU4E€TOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHUs XUMUW Ha YPOBHE IeJIeH N3yUdeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (HDOPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOpMUPYEMbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUS TrI00aIbHBIX
npo0ieM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBOM M KOJIOTHUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUSs KYJIbTYpPbI IMYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW  ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEIHCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYECKOW XUMHM M  HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MMOHATHI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHIN O XUMHUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHHM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— [lepuonnueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOJUTHYECKOM IUCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOMWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl MO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUM OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX alomuid Mup»,
«bnomorus. 5-7 knaccel» n «Pu3uka. 7 Kiacc».

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHU,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM T[IO3HAHUS TPU HU3YYCHHH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHUM NpaBWJ 0O€30IacHOro OOpalleHHs C BELIECTBAaMHU B
HOBCEIHEBHOM JKU3HH.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢GOopMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHHITHIO PELICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0y4aromuxcsi K CaMOCTOATEIbHOW IO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH;

— obecreueHne ycIoBUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE JIs
pa3IMYHBIX BUIOB JAESTEIBHOCTH;

— (¢opmupoBaHue o00Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATP U OLIEHUBATh SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, UCIONb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YUYECHUU
XUMHH, TPUMEHITh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITENBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeco00pa3HOro MNOBEAEHUS B OBbITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CPEIbl;

—pa3BUTHE MOTUBALMU K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX  LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpPO(MHUIS M HAIpPaBJIEHHOCTU AAJIBHEHIIEro
oOydeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM 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 HEAEIIO).



COJEPXKXAHME OBYUYEHUA

8 KJIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. IloHsATHE O MeTOmax MO3HAHMS B XMUMHH. UMCTHIC BEIIeCTBA U CMECH.
Crioco0nI pa3eneHus: cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE dJIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHocUTENIbHAs aTOMHas Macca.
OTHOcuTENbHAs MOJICKYJIsIpHasi Macca. MaccoBasi J0Jisi XUMHYECKOTO 3JIEMEHTA B
COCJIMHCHUU.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBsA3p Koym4uecTsa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCINHCHUMH.

DuU3NYECKNEe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccubukaius
XUMUYECKUX PEAKIUH (COCTUHEHNUS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBHiIaMu paboThl B JIaOOpaTOpUu U
npuéMaMu oOpalleHus ¢ JJabopaTOpHBIM 000PYI0BAaHUEM, U3YYCHUE U OIMCAHUE
bU3MYeCKuX CBOWCTB O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJIECHUE
bu3ndeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIKE,
KUIICHUE U KOHJICHCAIlUsl BOJbI) U XUMHUYECKUX (FOpPEHUE CBEUYU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJIEHUM, HAOII0/IeHUE U
OINMCAHWE NPU3HAKOB IMPOTEKAHUS XHUMUYECKUX PEAKIUM (pas3yIioKeHUEe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHUCTBUE Keme3a ¢ pactBopom cosia meau (II),
H3y4eHHE CIOCOOOB pa3jelieHUsI CMeced: ¢ MOMOIIbI0 MarHurta, (GUiIbTPOBaHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUE OUYNCTKU MTOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIENM MOJICKYJ
(IIapoCTEPKHEBBIX ).

Baxueiiiye npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razon. CoctaB Bo3zmyxa. Kucimopoa — sjnemMeHT u mpocToe
BemecTBO. HaxokneHuwe kuciopoga B TPUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuasl. [lpumenenne xucnopoga. CrocoObl



MOJIYYeHHUST KHUCIIopoJa B JjabopaTopuu W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(UKALNS KHCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO0 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenue Bomopoma B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. Kucmotsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Bonma kak pacrteBopurenb.  PacTBOpBI.
HaceimieHnble 1 HEHAChIIEHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBast 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponb pactBOpoB B mpupozae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunbl. Knmaccuduxarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusndyeckne ©W XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKME U XMMUYECKHE CBOMCTBA
ocHoBaHui. [loyuenne ocHOBaHMM.

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

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

['eneTnueckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AyXE, MOJIYYEHHUE,
coObupanue, pacmo3HaBaHWE M UW3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNe
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
NpeKpalieHusi TopeHus (moxapa), O3HaKOoMJIeHHe ¢ oOpasllaMM OKCHIOB U
ONHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpoAa (ropeHue), BzauMoJencTsre Bopopona ¢ okcuaom meau (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUIECOMATEPUAIOB), HAOIIOACHUE O0OPa3IloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUs BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BEIIECTBA, B3AMMOJECHCTBUE BOAbI C METAJJIAMHU
(HaTpuem ©  KaimpnueM) (BO3MOXHO MCIIOJBb30BAHUE  BHUJICOMATEPUAIIOB),



UCCJIEIOBaHNE O0pa3l0OB HEOPTraHWYECKWX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIIOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
u3yueHne B3aummonencTsua okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUuil HEUTpalM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BakHeillne Kiacchbl HEOPraHUYECKHUX
COECIUHECHUMN».

[Hepuoauueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [lonsThe o
rpynmnax CXOAHBIX DJJIEMEHTOB (IIEJIIOYHBIE W IIEJIOYHO3EMEIbHBIE METAILIBI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. DOu3znyeckuil CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuonnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoaunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOJIAM.

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

Xumuyeckass CBA3b. KoBaneHTHas (noJsipHas MW HENOJISIpHAs) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUYECKUX AJIeMEHTOB. IOHHAs CBSA3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuu pa3aoKeHusl, COEUHEHHUS).

Mescnpeomemmnbnie ceasu



Peanu3zanuss mMeXOpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XUMHUU B 8 Kiacce
OCYIIECTBISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LUKJIA.

OO01ue ecTeCTBEeHHO--HayYHbIe TTOHATHS: HAy4YHBIM (akT, ruroresa, Teopusl,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PaAUOAKTUBHOCTh, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, a3, GU3UYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

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

9 KJIACC

BemecTBo U XMMHUYECKasI peaKLMs

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

Crpoenue BemiecTBa: BHUJIbl XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHNI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKAM (110 YHUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3 (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[lonarue o ckopoct XuMuuecko peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peaknusix. [IoOHsITHE 0 TOMOTE€HHBIX U TeTEePOTE€HHBIX
peakuusx. [lonarue o karanmse. [lonsTrne 0 xumuueckom paBHoBecun. MakTopsl,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOW PpEaKIMh M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKkuuu. CocraBnenne YPaBHEHUM



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIMM C  HCIOJb30BAHUEM  METOJA
3IIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs auccounanu. CUIIbHbBIE U ClIa0ble 3JEKTPOJIUTHI.

Peakiiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
NOJIHBIE WM COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3ICKTPOTUTHUYECKON
nuccounanuu. KauecrBeHHble peakini Ha HOHBL. [[oHsATHE O THapOIN3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpadura M ammasa), CIO0KHBIX BEIIECTB
(XxJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakuuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed H COJEH
(BO3MOKHO  MCHOJIb30BAHME  BHJEO MATEPHANIOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKaHHWS  peakuMid  HOHHOrO  OOMeHa
(oOpa3zoBanue ocajaka, BbIIEJIEHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasiloKEHUs, COCIUHEHMs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHe
DKCHEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJsiibl 1 MX COeIMHEHU S

OOmast xapakTepuctuka rajiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJAEMCTBHE C METaJNIaMH, HEMETaulaMH, WIeJI0YaMu). XJIIOPOBOJIOPOI.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, cTpoeHue, pu3nyYecKue u
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00IIMe Kak
NpEeACTaBUTENS KJjlacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakinu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsI3HEHUE OKPYIXKAIOWIEH CpEeabl COEOUHEHUSAMHU Cepbl (KUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAICHHUS.

OOmmast xapakrepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHbIE CTENEHU OKUCIECHHS. A30T, paCOpOCTPAaHEHUE B MPUPOJE,
duznyeckue U xumMudyeckue cBoiicTea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
busznyeckrue U XMMHUYECKHE CBOMCTBA, MoyuyeHue U npuMenenue. Coiau aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMUYECKUE
CBOMCTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M crHeluduyeckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX
ya00peHuil. XMMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIe Cpebl COEAMHEHUIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u dbochopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YI0OPEHHIA.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHHUS.  YTIEpoAd,  AJUIOTPOIIHbIE
MOAU(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
addexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
NoJIydeHUEe W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OelikaX, YriieBoJax — U UX
ponu B OKM3HM 4YeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoae. OOume npeacraBieHus o0
okcune kpemuus (IV) n kpemuueBoil kucnore. CUIMKAThl, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBILIUICHHOCTU. BajkHeillline CTpoUTENbHbIE MaTepualbl: KEPaMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B IOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlUid Ha XJIOPHUJ-UOHBI U HAOIIOAEHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M HMX COEAWHEHUW (BO3MOXXHO HWCIOJB30BAHHE BUIACOMATEPUATIOB),
O3HAaKOMJIEHME ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCNMHEHHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOW PeaKIuu Ha CyIbdaT-
MOH M HAOJIOJIeHWEe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBOMCTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coObupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIWii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3Yy4YEHUE MOJENen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aNCOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKaHUS, O3HAKOMIJICHHUE C
NPOAYKIMEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a1a4 1o TeMe «BaskHelIme HeMeTaJuIbl 1 UX COSIUHEHUS».

MeTaJiibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XUMHUYECKMX 3ieMeHToB [J[. U
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamuioB. Mertamindeckas CBsI3b U
METAJIMYECKas: ~ KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HaMpspKeHU MeTaioB. OU3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHHM,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[{enounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cuCTeME XMMHUUYECKUX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
Pu3znyecKknue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHUIBI U



TUJIPOKCUAB HATpus W Kanud. lIpuMeHeHne 1mEenoYHbIX METALUIOB M HUX
COCJIMHCHUH.

[[lenoyHo3emenbHbIE METAJUIbI MarHuid M KalblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreme xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHusl
M Kanplus. BaxHenmue COeAMHEHUs KalnblUs (OKCUI, THUIPOKCHUZ, COJM).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIoMUHUN: TI0J10keHKE B [IeproindecKkoil cucTeMe XUMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMUHMS.

Kenezo: nonoxenne B [leprognueckon cucreMe XuMHUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAaXOXKJIeHUE B Tmpupoac. Pu3nMyeckue Hu
XUMHYECKUE CBOMCTBA Xxene3a. OKcuabl, THAPOKCU bl U conu xkene3a (II) u xenesa
(IIT), ux cocras, CBOMCTBA U NOJYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMH, H3Y4YEHHUE  PpE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHNE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KUIBLUSA W HaTpusg C BOJXOM (BO3MOJKHO HCIIOJIb30BAaHHWE BHUACOMATEPHAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BOBMOXHO  MCIIOJIL30BAHUE  BHUJIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aJIOMUHHUS, IIUHKA, KeJe3a
(IT1) u xxene3a (II1), meau (I11), HaOmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJIAMEHM MOHAaMHM HATpHs, Kauud W Kalblus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHenme
METaJIJIbl 1 UX COSTMHEHUS».

XHMHUS M OKpY:KaloUias cpeaa

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

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXawollel cpeabl (mpeaesibHas AOMyCTUMAast
KOHIEeHTpaus Bemects, aanee — [IJIK). Pons xumMun B pemieHnn 3K0I0rM4eCKuX
npobJieM.

Xumuueckuii IKcnepumenm:

n3yueHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemnmnuwle céasu



Peanuzanusi MeXmpenIMeTHBIX CBsI3ed NpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
ek, TEXHOIOTHS, MaTEPUAITHI.

®dusuka: Marepusi, aToMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKH, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIMTATEIIbHON JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIECCaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AINN 00YYaIOIINXCS.

JIMYHOCTHBIE  pEe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTH4eCcKOro BOCIMTAHUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M Hay4YHOMY HAcCJeIHI0, NMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAayKh B >KU3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh JTOCTOBEPHOW HHQOpMaluei o
NIEPENOBBIX JOCTM)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpa’>aaHCKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, TO3HABATENBHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE€ OTOM y4yeOHOW MeATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJECHWE M MOCTYIKH CBOMX TOBAapUIIEH C MO3WLHHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBIAIOIINC
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOMI0JAEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOil, JOCTYHNHBIMU TEXHHYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYUYEHHUI0 W TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa30BaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPAaBIEHHOCTH U YPOBHSA OOy4YeHUS B
JTaJIbHEHIIIEM;

4)¢popMuUpOBaHMS KYJBTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUs TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B OBITY U peajbHOU KU3HU;

5)Tpya0BOro BOCIMTAHUSA:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)7K0JI0rH4ecKOro BOCIIUTAHHUS

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHUs, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHoro o0Opa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJ O€30MACHOTO MOBEICHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pelmeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOH, AJIs ITOBBIIECHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO0ATbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM 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 OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCaIbHbIe yYeOHbIe 1eiiCTBUSA

ba3oBble JJ0ornyeckue AeicTBus:

YMEHUSI HCIOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUW: PACKPbIBATh CMBICI XUMHUUYECKUX IMOHATHHN (BBIAEHATH MX XAPAKTEPHBIE
MIPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU NOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS 711 O0BSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCHU(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKUE PACCYKICHHS (MHIYKTHBHBIE, JEAYKTUBHBIE, IO aHAJIOTHUN),
JI€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHATh B TMPOLECCE IO3HAHUS TOHATUSA (IIPEOAMETHBIE U
METAPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEMbBIE B XUMHUH,
peo0pa3oBLIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTAa), XHUMHUueckas ¢opMmyna M YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEHIeHUH Y4eOHO-IT03HABATENbHbBIX 33714, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XapPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaeMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHUIO, OpPraHU3alMd WU MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTATaM MTPOBEAEHHOIO OIBITA, UCCIEAOBAHMUS, COCTABIIATh OTUET
0 MpOjIeNIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HAy4HO-TIONYyJISIpHAsL ~ JIUTEpPaTypa XHUMHYECKOIO COJEPHkKAHUs, CIPABOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuio;



yMEHUE TPUMEHSATh Pa3IUnYHbIe METOJIbI U 3aIPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX Ui BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAIINH 1
WUTIOCTPUPOBATh pElIaeMble 3aJauydl HECJIOXKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJILCKOTO XO35IMCTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYKAOUIEH MPUPOIHOU
Cpepbl.

KoMMyHUKAaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHUS 3aJlaBaThb BOIPOCHI (B XOJ€ auaiora W (Wiau) JUCKYCCHM) IO
CymecTBy  oOcCyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBIMIOJIHEHUS MTPEJIOKEHHOU 3aa4H;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEILHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUIO
pEe3yAbTaTOB BBHINOJHEHUS] XUMHUYECKOTO SKCIEpPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHUST Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  JIESITENBHOCTH  IPU  PELICHUHU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00CyX)aeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYpPMbI», KOOPJAUHAIUS
COBMECTHBIX JICWCTBUM, ONpPEACIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BEITIOJTHEHHOUN PaOOTHI U JPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €M, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraéMble B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouelt MporpamMmoi,
BBIICIISIFOT: OCBOCHHBIC OOYYaIOIMMMHKCS HAy4YHbIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, crHenupuIecKue s MpeAMETHOM o0nacT «XUMHUS», BUIBI
JNEATENIBHOCTH MO  IOJYyYEHUI0 HOBOIO  3HAaHMS, €ro  HHTEPIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIM:

* PpPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUU JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAs U HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XMUMHUYECKas peakius, Kiaccuukamus peakuui: peaxiuu
COCAUHEHHUSI, PEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOU 3pdeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOUTab, PaJaNYC
aToMa, XUMHUYECKasl CBA3b, MOJSPHAs U HENOJsApHas KOBAJIEHTHas CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOP, MAaccoBas JOJI BEIIECTBA
(IpoLeHTHas: KOHLIEHTpalusi) B pacTBOPE;

* WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATHA U
MIPUMEHATH 3T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPALLICHUN;

e HCIOJB30BAaTh XUMHYECKYIO CHMBOJHMKY JJs COCTaBlIeHUS (opmydn
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENesATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dbopmynam, BHJ XUMHUYECKOHW CBS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX DJJIEMEHTOB OT MX moJiokeHus B llepuomnueckou cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMBl XHMMYECKHX DJEMEHTOB: DPa3inWyaTbh [OHITUSA  «TJIABHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuie «llepuoanueckass cucrema Xumuueckux snementoB [ W.
MenpneneeBa» € 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



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

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMUYECKUE PEAKIMUHU (MO0 YUCIYy M COCTaBy YYACTBYIOLIMX B pPEaKUUU
BEILIECTB, MO TETUIOBOMY (D PEeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TPOTEKaHUs XHWMHUYECKHX IPEBPALICHUI B
Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COEAMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSITH OCHOBHBIE OINEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, O00OOICHHE, CHCTEeMAaTH3alluio, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBA3EH — JJISI U3YyYECHHUS CBOMCTB
BEIIECTB W XHMHUYECKUX PpPEAKLUHM, ECTECTBEHHO-HAYYHbIE METOMIbI
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHME, JKCIICPUMEHT
(peanbHBI U MBICIIEHHBIN );

ClIeAoBaTh  IpPaBWJIAM  MOJb30BAaHUS  XUMHYECKOM  TOCYyIOW U
7a00paTOpHbIM  000pY/IOBaHUEM, a TakKe MpaBHiiaM OOpalieHusl ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIHUSMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IJJAHUPOBAaTb M MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
PAacCIO3HABAHHUIO PACTBOPOB IIEJIOYEN M KHUCIOT C TOMOIIBI) UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIty oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peaKkiusi, XUMUUYecKasl CBsA3b, TETUIOBOM A ekt
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaimM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME M  BOCCTAHOBIICHHE,
aIIoTpomnus, aM(pOTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYecKasi), KPUCTAUIMYECKas pelmETKa, KOpPpO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pPEaKUUH, INPENEIbHO JIO0IyCTHUMast
xoHuentpaus [1/IK Bemecrna;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NIPEBPALICHUM;
UCIIOJb30BaTh XMUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUSAX PA3JIUMYHOTO COCTaBa, IPUHAIIEKHOCTH BELIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHUH 1o ¢opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX
COEMHEHUSX, 3aps/l MOHA M0 XMMHYECKON (QopMmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas MOArpymna (A-rpynma)» U «M00OYHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIMEe NEPUOAbl, COOTHOCUTH
0003Ha4YEeHMs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB JJIEMEHTOB U MX COCAVUHEHUHN B
Ipeesiax MajblX IIEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIEeCTBA,
XUMHAYECKUE peakiuu (IO YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKLHH
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOHIME U CHEHU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IIPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALHAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ATUX PEaKIIUii;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX MPEBpALCHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIUUCIISITh  OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChbl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEJIMHEHHSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coOmolaTh  MpaBWia  TOJB30BAaHUSI ~ XHUMHYECKOWM  TOCYIOM |
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a Tak)Ke IIpaBWia OOpaIlleHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMUSIMH 110 BBIINOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB TIO TMOJYYEHHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaclO3HABATh OMBITHBIM MyTEM XJIOPHUA-, OpOMHU/I-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyabhar-, THIPOKCUI-UOHBI,
KaTUOHBI aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

MIPUMEHATh OCHOBHBIE ONEPAIMHA MBICIUTEIBHON JIESITEIbHOCTH — aHAJIU3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATHU3AIMI0, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€H — IJII M3YYE€HHUS CBOWMCTB BEUIECTB U
XUMHUUYECKUX PEAKIUi, €CTECTBEHHO-HAyYHbIE METOJbl T[O3HAHUA —
HaOI0IeHUEe, MU3MEpPEHHEe, MOJAEITUPOBAHUE, IKCIEPUMEHT (pEealbHBbId U
MbICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne HanmeHoBaHue pa3/iesioB U DyiekTpoHHbIE (IU(POBbIE)
KouTtpoJabHbie IpakTH4eckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nes 1.IlepBoHayaibHbIe XMMHYECKHE TOHATHS
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 ’ bubnuoteka [JOK

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

JeJoBeKa

12 BertecrBa 1 xuMu4eckue 15 | 0 bu6munoreka LIOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Pasnen 2.BaxHeiimme npeacTaBuTe/J M HEOPraHNYeCKUX BelIeCTB
21 Boznyx. Kucnopoa. Ilonstue 6 0 0 Bbubmuotexa [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kucnorax 2 0 1 but6mmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 | | bubmunoreka LIOK

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

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3.11epuonnyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jemMeHToB Jl. M. MenneneeBa. CTpoeHne aToMoOB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
' XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
X €CKasl CBS3b.
39 OHMHq 2 bubmuoreka [{OK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bubmunoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837¢
p 3 bubmuoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM (nudpoBbie)
Ne n/m P Kourpoabsuble IIpakTuueckue p
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1.BemecTBO U XUMHYECKHE PeaKIIHU
L1 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 | 0 Bubmuotexa [JOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 0 0 bubnuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs! AUCCOLMALIHS. g | | bubmmoreka [JOK
' XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro o pasneny 17
Pasznea 2.Hemera/sibl 4 UX coeANHEHU
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 0 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCJIMHECHUS
OO61as XxapakTepUCTHKA XUMUYECKUX Eubs 1OK
nonoTeKa
2.3 VA- . Azor, 7 0 1
DJICMEHTOB rpymmbI. A3OT, Gochop u nx https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKA XUMUIECKUX
2.4 anemeHTOB IVA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa LIOK
‘ 3 PYIIIBL FTICPOL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Htoro no paszneny 25




Pa3zgen 3.MeTasIbl M UX COCTUHEHU A

but6mmoreka [IOK
.1 i 4
3 Obmue cBoicTsa MeTaIOR https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
2 B % 1
3 aKHEUIIe MeTaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/Tf41a636
Hroro no pa3zneny 20
Pa3znen 4.Xumus u okpy:kawiias cpeaa
4.1 BemiecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 buGnnorexa [IOK
‘ m P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
Kosmn4yecTBo 4acos JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poiab XMMUH B )KU3HU | 0 0 bu6mmoreka [IOK
yejioBeka. Tejia U BemecTsa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IT 1 0 0

OHSITHE O METOJIaX MO3HAHUS B XUMUHU hitps-//m.edsoo.rw/f0d227c
[Ipaktuueckas padota Ne 1 «[IpaBuiia paboThl
3 B JJAOOpaTOpHUH M TIPUEMBI OOpaIeHHS C 1 0 0 bubmorexa [TOK
PATOPIH ¥ I part https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYTOBAHUEM>»

4 YucTteie BemecTBa 1 cMecu. CriocoObl | 0 0 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMecei (Ha mpuMepe OYMCTKU TTOBAPEHHOU 1 0 0 bubmorexa HOK

puMEp P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [IOK
A 1

6 TOMBLH MOJICK YIB! 0 0 https://m.edsoo.ru/ff0d2a6c¢c

- XUMHYECKUE PIIEMEHTBI. 3HAKH (CUMBOJIbI) | 0 0 bu6mmoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 IT 1 0 0

DOCTRIC H CTOAHPIC BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK

9 A - 1 0 0

TOMHO-MOJIEKYJIIPHOE YUEHUE https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 0 0 bubmuorexa [JOK




Xumnueckas popmynna. BareHTHOCTh aTOMOB
XUMHUYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHocUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1o XUMHYECKOTO DJIEMEHTA B Bbu6nmuoreka [JOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Mosb. MossipHast bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUYECKUE SIBIICHHUS. bubmuorexa [JOK
XUMHUYEeCcKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycaoBuUsl MIPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX pEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmmoreka [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
7 Brruncnenus koandecTBa, MacChl BEIIECTBA 110 bu6mmoreka [IOK
YPaBHEHUSM XUMUYECKUX PEaKLIUN https://m.edsoo.ru/ff0d5708
Knaccndukaruys XuMAYeCKUX peaKIiii
18 (coe I/IH(EHI/IHH a3JI0KCHHUS sal\I/:e 611[{1/1;1 bubmorexa [IOK
A P » SAMCIICHIT, https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0IeHEe 1 bubmoreia HOK
H T Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIrs 3HaHUI
20 KonTtponshas padora Nel mo reme «BermiectBa bubnuoreka [IOK
A XUMUYECKUE pEeaKUU» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmechb raszos. CocTaB Bo3ayxa.
21 Kncn};xo 3JIEMEHT M IIPOCTOE BE y:cmo bubmorexa [TOK
poA P HHECTRO: https://m.edsoo.ru/ff0d448e
O3o0H
22 dusnvecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK




KHCII0po/ia (peakliuy OKUCIIEHUS, TOPEHHE).
[TonsTHE 00 OKCHIAX

https://m.edsoo.ru/ff0d4614

Crioco6bI nostyueHus KUCIopoa B

bu6mmoreka [IOK

23 S .
HabOpaTOpHH H HTPOMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopona
TennoBoii 3pPpexkT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXHUMHUYECKOM YpaBHEHHUH bubmmorexa [IOK
P P ’ hitps://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTEPMUIECKUX PEAKITUIX
Tomnuso (He(dTh, yroiab U METaH).
25 3ar SISHGIEI/qu];OS ¢ a, crtocoObBI iro bubmorexa LIOK
p AYX, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPACHUS
[IpakTuueckas padora Ne 3 o reme
26 [TonyuyeHnue u coOupaHue KUCIOPOIa bubmorexa LIOK
«
i . P poAd, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €T0 CBOMCTB»
7 Bonxopon — 351eMeHT U IPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmuoreka [JOK
2 IT
? OIPITHE O KUCHOTAX 1 COIAX hitps://m.edsoo.ru/ff0d50d2
30 CrniocoObI mosty4eHust BOAopoia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonmyuenne u cobupanue BoIOpoOaa bubmorexa LIOK
_ . P AOPORa, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €T0 CBONCTB»
bu6nuoreka [JOK
32 M i 0066 .3 A
OJFIPHAIH ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542¢
33 Brrunciaenust 006Ma, KOJIMYECTBA BELIECTBA bu6nmuoreka [JOK




ra3a 1o ero u3BeCTHOMY KOJMYECTBY
BEIIIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenust 005EMOB ra3oB 10 YpaBHEHHUIO

34 €aKI[MU Ha OCHOBE 3aKOHA 00BEMHBIX bubmnorera LIOK
peartl . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 Dusnueckre 1 XUMUYECKHUE CBOIICTBA BOBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocHoBaHui. I1o e 00 KaTopa
Tap OCHOBAHIH. HIOHATHE 00 HHAMKATOpax https://m.edso0o.ru/ff0d59e2
[IpakTuueckas padora Ne 5 o reme
37 «[IpurorosieHue PaCTBOPOB C OIIPEAECIEHHON bubmmnorexa [IOK
P o . P p bet https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBA»
Bopna xak pactBoputens. HacbliieHHbIE 1
38 HEHACBIII[EHHEIE PACTBOPLL. MaccoBast 10 bubmmnorera [IOK
m PacTBOppL. g https://m.eds0o.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
39 KonTponbhas paborta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCU(UKAIINS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XMMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubnmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHnne u XuMHUYECKHE CBONWCTBA bubmmoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6nmuoreka [JOK

45 [Tony4yeHue u XMMHUYECKHE CBOMCTBA KUCIIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
MOJTYyYEHUS, XUMAYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Permenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPIaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHU I »
43 I'enernueckas CBsA3b MEXKIY KJIaCCaMU bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre U cCTeMaTU3alus 3HAaHUN
o . https://m.edsoo.ru/00ad9cb2
50 KonTtponbnas padota Ne3 o teme "OcHOBHBIE bubanorexa [HOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9e1a
[TepBble MOMBITKU KJIacCUPUKAITUN
51 XUMUYECKHX A1eMeHTOB. [loHATHe 0 rpynnax bubmmorexa LIOK
' 24 https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
Ilepuonnueckuii 3axoH u Ilepuoauueckas
Bbu6nmuoreka [JOK
52 crucTemMa XMMUYECKuX anemMeHToB /[I. U.
https://m.edsoo.ru/00adaS52c
Menneneena
53 [lepuopl, TpyNIIBI, TOATPYIIIBI bubmorexa HOK
PHOZLL, TPy » oDy https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIEP. bubmmoreka [JOK
M3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue IEeKTPOHHBIX 0007104YeK aTOMOB
55 snemenToB lleproanueckoit cucrems! J. U bubmmorexa [TOK
pHOA o https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapaKkTeprucTUKa XMMHUYIECKOTO 3JIEMEHTA T10 bubmuorexa [JOK




ero nosioxkeHuro B Ilepuoguyeckont cucreme
J. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauueckoro 3akoHa ajs

bu6mmoreka [IOK

57 a3BUTHS HAYKU U npakTtuku. 1. U. 1
Ilz/[eHz[eﬂeeB y—K y‘IéHEIfI, ne;[ar{)[r U FPaKIaHUH hutps://m.edsoo.ru/00adad6e
53 DJIEKTPOOTPULIATETLHOCTh aTOMOB | bubanorexa [HOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honmast xumurccias cosb ! https://m.edsocI)_.Iru/OOadac34
60 KoBanenTHas noyisipHasi XuMU4ecKas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XMMUYECKas CBA3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens okucsenms ! https://m.edsogru/OOadae28
63 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI 1 bubnnorexa LIOK
https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKUCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.c dsogru 100adb076
65 KonTtponsnas padora Ne4 no reme «CtpoeHue | bubmmoreka [IOK
aroMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 Pezepublit ypok. O6o0011eHue 1 | bubnmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600111€HHE U | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 Pezepublit ypok. O60011eHue u | bubmmoreka [IOK
CHUCTEMAaTH3aLMS 3HAHU N https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabusie Ilpakruyeckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 cHCTeMa XUMMHYECKUX 3aeMeHToB JI. 1 1 0 0 bubmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa [IOK
PERIXTP https://m.edsoo.ru/00adbb6
NIEPHOI0B
3 Knaccudukanus 1 HOMEHKIATypa | 0 0 Bbubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI | 0 0 bubnuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «[ToBTOpEeHUE U yriyOneHne 3HaHUIA 1 1 0
OCHOBHBIX pa3/eoB Kypca 8 Kiacca»
6 Knaccudukanus XuMU4ecKuX peakiuii mo | 0 0 Bbubmuorexa [JOK
pa3InYHBIM pU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON PEAKLIUH.
7 [ToHsiTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX 1 0 0 Bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsAiTHE O XNMHYECKOM PAaBHOBECHH.
g @aKTOpbl, BIUSIONIAE HA CKOPOCTh | 0 0 bubnuoteka [JOK

XUMHUYECKOM PCaKur U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

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




«ITosyyeHue COMIHOM KUCITOThI, U3yYeHUE €€

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [IOK
peaxkunu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUUECKON JUCCOLUALUN. bubnuorexa [IOK
CunpHBIC U CIIa0BIC IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHurle ypaBHEHUS peaKIlnil bubmmorexa LOK

P peaktt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT U OCHOBAHUN
12 B CBETE MIPENCTABIEHUN 00 bubnmorexa LOK
pes ! hitps://m.eds0o.ru/00addSd8
ANEKTPOIUTUICCKON TUCCOITUAITUU
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 DJIEKTPOIMTUYECKON bubnnorexa LIOK
pes P hitps://m.eds00.ru/00add8b2
TUCCOLIMAIINT
14 IMTonsgaTue o ruaponnse coiaei buGnnorexa [IOK
AP hitps://m.eds0o.ru/00add9d4
but6mmoreka [IOK
15 O00011eHNEe U cCUCTEMATU3ALNs 3HAHUN
H . https://m.edsoo.ru/00addd12

16 [Tpaktuueckas padora Ne 1. «Pemenue bubmmoreka [JOK
JKCIIEPUMEHTAIBHBIX 3a70a4» https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme

17 «DIEKTPOIUTHUECKAS TUCCOIIUAIIUA buGnnorexa LIOK

P A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»

13 OO01mast XapakTepUCTHKA TaJIOTCHOB. bu6nuoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ComnsiHast KUCIIOTa,

19 XUMHUYECKHUE CBOVCTBA, IIOJIYUEHUE bubnmorexa LOK

’ yi ’ https://m.edsoo.ru/00ade 104
PUMEHEHUE
20 [TpakTiueckast padota Ne 2 o Teme bubmmoreka [JOK

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




CBOMCTB»

Brrancaenus mo YpaBHCHHUAM XUMHNYCCKUX

but6mmoreka [IOK

21 CaKIIM, €CJIM OJMH U3 pearcHTOB JaH B
bearht A P A https://m.edsoo.ru/00ade4 88
H30BITKE
2 OO61as xapakTepucTka 3JeMeHToB VIA- bubmmorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnoTponHbie MOAU(UKAIIUU CEPHI.
23 Haxo>1<p €HUE Cepbl I/I(beé coe I/IHGII){I/Iﬁ B bubmorexa [JOK
a P vﬂ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopoi, cTpoeHue, GU3nIECKrue U bu6nuoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxkcuapl cepbl. CepHast KUCITOTa, (GU3UIECKUE bu6nuoreka [JOK
Y XMMHYECKHE CBOICTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JISKAILUE B OCHOBE
26 IIPOMBIIIIEHHOTO CII0C00a MOJIy4YeHUS bubmmoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEH Cpebl COSTUHEHUSIMH CEPBI
7 Brrunciienue MaccoBoit 01U BBIXO/1a bubmmoreka [{OK
MPOAYKTA peaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJIeMEHTOB V A-
28 rpynmsl. A30T, pacIpoCTpaHEeHUE B IIPUPOIE bubmmorexa IOK
PYIIIRL. > pactipoctp . PHpOe, https://m.edsoo.ru/00adeea6d
dusznyecKre 1 XUMUIECKIE CBOMCTBA
29 AMMHaK, ero Gu3nIecKne U XUMHYECKHE but6mmoreka [IOK
CBOICTBA, MTOJIYYECHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30 [TonydyeHue aMmMuaka, H3y4eHUe €ro bubmorexa [JOK
« ,
. e i https://m.edsoo.ru/00adf180
CBOUCTB»
31 A3oTHas KUCIoTa, €€ hru3ndecKue u bubnunoreka LIOK




XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHMS
B KaUECTBE MHHEPAIBHBIX YI0OpEHUH.

but6mmoreka [IOK

32
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u pochopnas
33 KHCJIOTa, PU3HYECKUE M XUMHUECKHE bubmorexa OK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4CHUE
Hcnonp3oBanue pocdaroB B kauecTBe
34 MHUHEPAITbHBIX yIOOpEeHH. 3arps3HeHne bubmorexa [IOK
P . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
35 VYriepoa, pacnpocTpaHE€HUE B IPUPOJIE, bubmmoreka [JOK
bu3HYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraepoaa, ux Gpuandeckue u
36 XUMHYECKHE CBONCTBA. JKOJIOTHYECKUE bubnuoteka [JOK
npo0JIeMbl, CBA3aHHBIE C OKCUAOM YIJIepoia https://m.edsoo.ru/00adfebe
(IV)
but6mmoreka [IOK
37 VYronbHas KUciaoTa u €€ co
FOMPHAT KICIOTa 1 m https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas padora Ne 4 o reme
38 "[lonyyeHue yriaekucioro rasa Bubmmorexa [IOK
ya yr ) . https://m.edsoo.ru/00ae027e
KauecTBenHnas peakmusi Ha KapOOHAT-HOH
39 [TepBoHavaNbHBIC TTOHATHS 00 OPTAHMYECKUX bu6nuoreka [IOK
BELLIECTBAX KaK O COEAUHEHUAX Yriiepoaa https://m.edsoo.ru/00ae054¢e
but6moreka [IOK
40 Kpemuuii u ero coeauHeHus
P A https://m.edsoo.ru/00ae080a
41 [TpakTiueckas padorta Ne 5. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMEC

https://m.edsoo.ru/00ac0bf2




«BakHelimue HeMeTaUIbl U UX COCIUHEHUS»

Kontposbnas padota Ne3 o teme

but6mmoreka [IOK

42 «BaxxHelnme HeMeTanabl U UX COCINHECHUS» https://m.edsoo.ru/00ae0e18
OO6mas XxapaKTepUCTUKA XUMHUIECKUX

43 3JIEMEHTOB — METaJUI0B. MeTainueckas bubmnoreka [IOK
CBSA3b U METAJUITHYECKAsA KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA METAJIIIOB
XuMHYECKHE CBOMCTBA METAJITIOB.

44 DIIEKTPOXUMUYECKUI PSJ HANIPSIKEHU N bubmorexa [JOK

https://m.edsoo.ru/00ael 156
METAaJIJIOB
O6111e crnocoObl MOTyYeHHs] METAJLIOB.

45 CnnaBel. Beruncnenus no ypaBHeHUAM Bubmuotexa [JOK
XUMHYECKUX PEaKIUi, €CIIU OUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPIKUT MPUMECH

46 ITonsATHE O KOPPO3UH METAILIOB bubmmorexa LIOK

https://m.edsoo.ru/00ae1278
bubmunoreka LIOK

47 [Henotnrre MeTans! https://m.edsoo.ru/00ae14b2

48 OKCHUJIbI M TUAPOKCUIBI HATPUS U KaJIHs buGnnorexa [IOK

https://m.edsoo.ru/00ae14b2

49 [[{erouHO3EMENBHBIE METAILIBI — KAJIbLUN U bubmmoreka [JOK
Maraui https://m.edsoo.ru/00ael5e8

50 Bakueiinme coeTMHEHNUA KLU buGnnorexa LIOK

https://m.edsoo.ru/00ael5e8

51 O06o00mIeHre U cucTeMaTr3aIus 3HaHHHA

N N but6mmoreka [IOK
52 JXKéctkocTh BOBI M CITOCOOBI €€ yCTpaHEHHS hitps://m.cdsoo.ru/00ac 1886
53 [IpakTuueckas padora Ne 6 mo Teme bubmmoreka [JOK




"JKécTtkocTh BOABI M METOABI €€ yCTpaHeHus"

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

. bubanoreka IIOK
54 AnroMUHHUH 1
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHJIA U bubnuorexa LIOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
bubanoreka IJOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conu xenesa (1) u but6mmoreka [IOK
kenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cCUCTEMATU3AIMs 3HAHUN
[IpakTuueckas padora Ne 7. Pemenue
59 IKCIIEpUMEHTANBHBIX 3a7a4 110 TEME bubmorexa HOK
P . 8 https://m.edsoo.ru/00ae3de8
«BaykHelIe MeTanabl 1 UX COETUHCHUS»
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMI, eCJIM OIMH U3 PEarcHTOB JaH B
60 i36HTKe WM COJIE )KHTI; HMECH bubmorexa HOK
Aep . p ’ https://m.edsoo.ru/00ae1750
Brrunciaenus MaccoBo JOIU BEIXOJa
MPOJIYKTa PeaKlu
61 O00011eHrEe U cCUCTEMATU3aLMs 3HAHUN
& KonTtponsHast padora Ne4 o reme
«BaxkHelnme MeTamIbl 1 UX COCTUHEHUSI»
63 BemectBa 1 maTepuansl B IOBCEIHEBHOU bubnuoreka [IOK
’KU3HHU YE€JI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHNE OKPYKaAOIIEeH bubmmoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B penieHNH 3K0JI0TrMYECKUX Bbu6muotexa [JOK
npo0em https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600IICHHE 1 bubmmoreka [JOK




cUCTeMaTHU3anus 3HaHUN

https://m.edsoo.ru/00ae0dOa

67 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O600111eH1E 1 | bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb2
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







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

» Xumus, 8 kinacc/ I'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
AxrmmmonepHoe obmiectBo «M3aatenberBo «IIpocBemenne»
* Xumus, 9 kmacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe obmectBo «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6moreka IJOK
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