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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 O0IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU NPEnoaBaHus Y4eOHOro mpeIMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTteruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHS OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMUU C YUYETOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXCs, OINpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeTIeH N3yUeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHUE XHMHHM CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
posib WrpaioT (GopMUPYEMBbIE XWMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs TI00aIbHBIX
npo0eM 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 PYyHKIIMOHAIIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW  yd4eOHOW  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMHUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA EAUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJaIONTUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00y4JarOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOYYEHHWU XUMHHU OOECIEUMBAIOTCS CHEIu(UKON
ColCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAEIEHHOM 3Tare e
pa3BUTHSL.

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
MMOHSITHIA 0 XUMHYECKOM DPJIEMEHTE M BEIIECTBE M CUCTEMBI ITOHATHI 0 XUMHUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— [lepuonnueckoro 3akona J{. 1. 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
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TMOJTYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl MO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOIO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydueHHe XMMHUM OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyXalomui Mup»,
«bnomorus. 5-7 knaccel» n «Pu3nka. 7 Kiacc».

[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 — BaKHEUIMUX (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 (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NESATEIbHOCTH, OCBOCHMM NpPaBHJ O€30IaCHOI0 OOpalleHHsl C BELIECTBAaMHU B
HOBCEIHEBHOM JKU3HH.

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

— (GOpMHUPOBAHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHHMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHONW IM03HABATEIBHOW JEATENbHOCTH, HAyYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecreueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOUUMUCS
ONbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmel (PyHKIMOHAIBHON  HMECTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONb3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHITh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeco00pa3sHOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEJSIX
COXPaHEHHUs CBOETO 37J0POBbs U OKPY’KAIOILIEH NPUPOJHON CpEIbl;

—pa3BUTHE MOTUBALMU K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX  LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IPO(MUIS M HANPABIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeZlellto), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



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.

KomnuectBo Bemectsa. Moiss. MossipHasmacca. B3aumMocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCIUHCHHM.

Ou3NYECKNe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKue ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiIaMu paboThl B JIaOOpaTOpUu U
npuéMaMu oOpalleHus ¢ JIabopaTOpHBIM 000PYyI0BaHUEM, U3YYCHUE U OIMCAHUE
(bU3MYeCKuX CBOWCTB 0O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJIECHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCAIUsl BOJbl) U XUMHUYECKUX (FOpPEHUE CBEUYU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OINMCAHWE NPU3HAKOB MPOTEKAHUS XHUMUYECKUX PEAKUHUM (pas3sIoKeHUE caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHA
menu (II) mpu HarpeBanuu, B3auMoOAEUCTBUE Keme3a ¢ pacTBopom cos meau (II),
H3y4eHHE CIOCOOOB pa3jelieHUsI CMeced: ¢ TMOMOIIbI0 MarHurta, (GUiIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUE OUYNCTKU MTOBAPEHHOU
coiud, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IIapoCTEPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucimopoa — snemMeHT u mpocToe
BemecTBO. HaxokneHwe kucimopoga B TPUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. [lpumenenuekuciaopoaa.CrnocoOb!



MOJIy4eHHUST KHUCIopoJa B JjabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOIaA.

TennoBoit 3¢(}eKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3JlyXa, YCUJIEHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoxxknenwe Bomoponma B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, 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.
PonbpacTBOpoB B mnpupoae W B KH3HHYETOBEKa.KpyroBopoT BOABI B MPUPOZE.
3arps3HeHne NpUPOaHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BOJI.

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

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [loyuenne ocHOBaHMM.

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

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

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMM OKCHIOB U
ONMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpoAa (ropeHue), B3auMoJencTsre Bopopona ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAioOB), HaOIOAeHNE O00pa3lOB BEIECTB
KOJIMYECTBOM | MOJb, MCCIIEIOBAHME OCOOCHHOCTEW pacTBOPEHHUSI BEILECTBC
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMHU
(HaTpuem ©  KanpnueM) (BO3MOXHO MCIIOJb30BAHUE  BHJICOMATEPUAIIOB),



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, pPEakUWil HEUTpalM3aluM, IOJyYeHHE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJIa JPYTHMM K3 PacTBOpa COJM, PELICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BaxHeillne Kiacchl HEOPraHUYECKUX
COECIUHECHUMN».

[Hepuoauueckuii 3axkoH u Ilepuoauuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsThe o
rpynnax CXOAHBIX 3JIEMEHTOB (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
[Tepronnueckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

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

3aKOHOMEpPHOCTH H3MEHEHUS 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 W HENOJISIpHAs) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIeMEHTOB. IOHHAs CBSA3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUIA LIMHKA C pPAcTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pa3aoKeHusl, COEJUHEHHUS).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO LUKJIA.

OO01ue ecTecTBEHHO--HAyYHbIE TTOHATHS: HAy4YHBIN (akT, TUrorTesa, Teopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIESCTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, GU3UYECKUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

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

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHrE 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
pELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIMNA MO pa3IuYHbIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ (deKTy, Mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUSI.

[lonarue o ckopoct XxuMuueckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonarue o karammse. [lonstre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIUU M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHS.

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



OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMM 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 PEIMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpadura M ammasa), CIOKHBIX BEIIECTB
(XJopua HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW peakuuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUAIMUA KHUCJIOT, WIEJI0Yed H COJeHr
(BO3MOYKHO  MCHOJIB30BAHME  BHJEO MATEPHANIOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuMid HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakuuu pasiloKEHUs, COCAUHEHMs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHe
DKCHEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJsiibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJAEMCTBHE C METaJNIaMHM, HEMETaulaMH, WIeJI0YaMu). XJIIOPOBOJIOPOI.
ConsiHasiKUCIIOTa, XMMHUYECKHUECBOWCTBA, IIOJy4Y€HUE, NpUMEHEHHUeE./[elicTBre
XJOpa M XJOPOBOJOPOJA HA OPraHu3M YeloBeKa. BaxHelmme XJIopuabl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHUe, (U3NYECKue U
XUMUYeCKre cBoMcTBAa. OKCHABI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00mIMe Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE peakinu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYYeHUs 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 CTpPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIICHHs. A30T, pacIpOCTPAHEHHUE B NPUPOLE,
duznyeckue u XxumMudyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
buznyeckue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenue. Coiau aMMOHUS,
uX pU3NYeCKue U XMMUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHUCIJIOTa, €€ IMOoJyuyeHue, (PU3MUecKue U XUMHUYECKHE
cBOIicTBa (OOLIME KaK MPEJCTaBUTENs KJacca KUCIOT U CHELU(PUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSL B KAauyeCTBE MHHEpAJIbHBIX
ynoOpeHuil. XuMU4YecKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuBbl U BonoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKHE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI0OPEHHIA.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XAapaKTEpHbIE  CTENIEHH  OKUCIEHUA.  YTJIEpOJd,  aJUIOTPOIIHbIE
Moau(pUKalMK, pPACIPOCTPaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoricTtBa. Ancop6Ormsa. Kpyrosoporyraepona B mpupojae.OKCuabl yriaepoaa, Hux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBBIE OPTraHU3MBI,
IOJIyYEHUE U MPUMEHEHHE. DKOJOIMYECKHE NPOOJIEMbI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1i100ampHOrO MOTEIUIEHHS KJIMMAaTa, I[apHUKOBBIN
3¢ ¢ekt. YronbHas KUCIOTa U €€ CONu, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
noiyuyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO3MCTBE.

ITepBoHayabHbIE TOHATHSA 00 OPraHMUYECKUX BELIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTh),
OPOAYKTHl WX mepepaboTku (O€H3MH), UX pOJiib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN BA)KHBIX BEILIECTBAX: KHUpaxX, O€JIKax, yriieBojax — U ux
posii B KM3HHM 4eJIOBEKa. MarepuaJbHOE €AWHCTBO OPraHUYECKHX W
HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npuMmeHeHne. CoenuHeHUs KpeMHUs B mnpupoje. OOmue npeactaBieHHUs 00
okcuae kpemHus (IV) u kpemHueBoil kucinore. CUIMKAThbI, UX HCIOJIb30BAHKUE B
OBITY, B MPOMBIIUICHHOCTU. Ba)kHeilne CTpOUTENbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJOr€HOB M HMX COEAWHEHUW (BO3MOXXHO HWCIOJIB30BAHHE BHUIACOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€ COCNMHEHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOJEHUE TIpoliecca OOYTIuMBaHUs 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, moaydeHue,
coObupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPHU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIIO
(BO3MOYXKHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAITIOB), U3YyUYCHHE MOJENeN
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, ¢dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHUE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a1a4 1o TeMe «BaskHelIme HeMeTaJuIbl 1 UX COEIUHEHUS».

MeTaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XUMHUYECKMX 3ieMeHToB [J[. H.
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTauioB. Mertamindeckas: CBsI3b U
METAJIMYECKas:  KpUCTa/UIMYecKass  pemeTka.  DIEKTPOXUMUUYECKUU  psia
HaIpspKeHUH MeTaioB. U3nyeckrue U XMMUYECKHe CBOMCTBa MeTaiioB. OO1ue
CrocoObl Mody4yeHus: MeTauioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTambl: MONOXKEeHUE B [lepronnueckoil cucTeMe XMMHUYECKUX
anemeHntoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
Pu3znyecKkrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHUIIBI U



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

[[lenoyHno3emenbHblE METAJUIbl MAarHMid M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckon cucremMe xumuueckux sneMmeHToB . M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XMMUYECKUE CBOMCTBA MarHusl
M Kanplus. BaxHenmme coeauHEHUs KanblUs (OKCUI, TUIPOKCHUZ, COJH).
XKécTtrkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS!.

AJIoMUHUN: TTo10keHKE B [Ieproindeckoil cucteMe XuMHUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [leproauueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpOEHHE aTOMa, HAaXOXKJIE€HUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTBA Xkene3a. Okcuabl, THAPOKCU bl U conu xkene3a (II) u xenesa
(IIT), ux cocras, CBOWCTBA U NOJYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMH, H3YYEHHUE  PpE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIL30BAaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KUIBLUSA W HATpusg C BOXOM (BO3MOYKHO HCIIOJIb30BAaHHWE BHUIACOMATEPHAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIB30BAHME  BHUJIEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(I1) u xene3a (II1), meau (I11), HabnroEeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJIAMEHM MOHAMM HATpHs, Kajuud W Kaiublus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHenime
METAaJIJIbl U UX COSIMHCHUS».

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXawolel cpeabl (MpeaesibHas AOMyCTUMAast
KOHIEeHTpalus Bemects, nanee — [IJIK). Pons xuMun B pemieHnn 3K0I0TrMYeCKuX
npooIieM.

Xumuueckuii IKcnepumenm:

n3yuyeHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesicnpeomemmnuwle céasu



Peanuzanusi MeXmpenIMeTHBIX CBsi3ed NpU HM3yYEeHUH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSATUH, SBJSIOMNUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsijl, TPOBOIHUKH,
MOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIaHETHI, 3BE311bI, COHIIE.

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

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpMaMH IIOBEIEHUS U CIOCOOCTBYIOT IpOIEcCaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AIUN 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAaUN W
pacLIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTH4eCKOro BOCIIMTAHUS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
YU Hay4YHOMY HAcJIeMI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAyKh B JKH3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2)rpa’>KaIaHCKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJJTHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBIMOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJECHWE M MOCTYIKH CBOMX TOBapuIle C NO3UMLUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBISAIOIINE
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, MpeCcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOJUMbIE Uil OOBSCHEHUS HaOJMI0JAEMbIX MPOLIECCOB U SIBICHMIH,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, IMPOEKTHOM W  HUCCIEeA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBIEHHOCTH U YPOBHSA OOy4YeHUsS B
JTaJIbHEHIIIEM;

4)¢popMuUpOBaAHMS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTA COOJIO/IEHUsST TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5)Tpya0BOro BOCIMTAHUSA:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUA TIO0 XHMHH, OCO3HAHHBIA BBHIOOD
VHIMBHUAYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)7K0JI0rH4eCcKOro BOCIIUTAHHUS

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHHUs, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEIEHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBIIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJO00ATbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI pPyYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMATILHOM MPaKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TOHATUS (3aKOH, Teopus,
INPUHIUI, 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 KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble j1ornyeckue AeicTBus:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUW: PACKpPbhIBATh CMBICI XUMHUYECKUX IMOHATHI (BBIAECHATH MX XAPAKTEPHBIE
NIPU3HAKH, YCTAaHABIIMBAaTh B3aUMOCBSI3b C JPYTMMHU NOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS 711 O0BSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHUECKUE PACCYKICHHS (MHIYKTHBHBIE, NEAYKTUBHBIE, IO aHAJIIOTUH),
JIE€JaTh BBIBOJIBI U 3AKIIOYECHHS;

YMEHHUE TMPUMEHATH B TMPOLECCE IO3HAHHUS TOHATUSA (IIPEIAMETHBIE U
METAINPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIECIIH, UCTIOIb3YEMbBIE B XUMHUH,
peo0pa3oBhIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XHUMHUueckas ¢opMmyna W YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABIATH U XapPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSX.

Ba3oBhIe uccieaoBaTe/bLCKHeE JeCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

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, UCCIEAOBAHHUS, COCTABIIATh OTUET
0 MpojieNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpPATypa XHUMHYECKOIO COJEPHkKAHUS, CIPABOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIBI U 3alpPOCHl NPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIS BBITIOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPENCIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHA,
OBJIQZICHUE KYJIbTYPO aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEeACTaBICHUS HHGOPMAINH 1
WUTIOCTPUPOBATh pElIaeMble 3aJauydl HECJIOKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENLCKON 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) JIUCKYCCHM) IO
CymecTBy  oOCyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBIMIOJIHEHUS MTPEJIOKEHHOU 3a]a4H;

YMEHUSI  MOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUIO
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YICOHOTO MPOCKTA);

yMEHUST Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUU
BO3ZHMKAIOIIMX TMPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00CyX aeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAMHAIUS
COBMECTHBIX JIEWCTBUHM, ONpPENCIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOW PaOOTHI U JPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, [UIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOMAUMOCTH 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 M PEAKIMSIX,
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,
BBIJICIISIFOT: OCBOCHHBIC OOYYAaIOIMIMMHCS HAy4YHBIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, cHenupuIecKue [ MpeAMETHOM o0nacT «XUMHUS», BUIBI
JNEATENIBHOCTH MO  IOJYyYEHUI0 HOBOIO  3HAaHMS, €ro  HHTEPIPETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYAIHIX.

K koHIy 0Oyuenus B 8 Kkjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

s  PacCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHUX IOHSTHW: aTOM, MOJIEKYIa,
XUMHAYECKUN JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE 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, KHMCJIOTA, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHUYECKas peakiusi, KiaccuuKamus peakuui: peaxiuu
COCAMHEHHUSI, PEAaKUUU PA3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aTOMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBA3b, MOJSIPHAs W HENOJSApHas KOBAJIEHTHas CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOP, MAaccOBasl JOJIS BEIIECTBA
(mpoLeHTHasl KOHLIEHTpalusi) B pacTBOPE;

s  WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHATH T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

+ HCIIOJIb30BAaThb XUMHYECKYI0O CHMBOJHUKY JJisi COCTaBlIeHUS (opmyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIINM;

+ OMpEAeNATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEAUHEHHU 110
dbopmynam, BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

« packpbiBaThb cMbIca Ilepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX DJJIEMEHTOB OT MX MoJiokeHus B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

+ OIKCHIBaTh W XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuoanueckoit
CHUCTEMBl XHMHMYECKHX DJIEMEHTOB: Da3inyaTb [OHIATUSA  «TJIABHAsA
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE€ MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux snementoB [ W.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



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

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINA;

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

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

MPUMEHSITH OCHOBHBIE OIEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIECHHE, CHCTeMAaTH3allui0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EH — JJISI U3YyYECHHUS CBOMCTB
BEIIECTB W XHMHUYECKUX pPEaKLUHM, €ECTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICITUPOBAHMUE, JKCIIEPUMEHT
(peanbHBI U MBICIIEHHBIN );

ClIeAoBaTh  IpaBWJIaM  MOJb30BAaHUS  XUMHYECKOM  MOCYyIOW U
7a0b0paTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus] ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIUSMH 1O BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa ¥ KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEACITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJJAHUPOBAaTb M MPOBOJUTH  XUMUYECKHE  OKCIEPUMEHTBI IO
pPAacCIoO3HABAHHUIO PACTBOPOB IIEJIOYEN U KHUCIOT ¢ TOMOIIBI) UHIUKATOPOB
(maxkmyc, peHondTanent, METUIIOPAHXK U APYyTHE).

K xonIy oOyueHnus B 9 kjacce mpeMeTHbIC Pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peakiusi, XUMUUYecKasl CBA3b, TEIUIOBOM A ekt
peakiuyd, MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJUTHYECKAS JHUCCOLMAINS, PEAKIIUU HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIIoTpoMnus, aM(pOTEPHOCTh, XUMHUECKas CBS3b (KOBAJIEHTHAs, MOHHAS,
METaJUINYecKasi), KPUCTAUIMYECKas peleETKa, KOpPpO3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW PEaKUWH, NPENEIbHO IO0IyCTHUMas
xoHuentpaus [1/IK Bemecrna;

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 PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUMYHOTO COCTaBa, IIPUHAIIEKHOCTH BEUIECTB K
ONpeAeEHHOMY KJIacCy COEIMHEHUN 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 XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «Mo0Oo4Has
noarpynna (b-rpynnma)», Mansle u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YeHMsl, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIIOBBIMU  XAapPAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJICKTPOHOB H
pacmpesieieHue HMX [0 DSJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIINe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVHEHUHN B
Ipeesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 4YMCIy M COCTaBYy YYACTBYIOIIMX B PEAKLHH
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKUX JIEMEHTOB);

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

COCTABJISITh YPaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALUAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ATUX PEaKIIUif;
MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXXHOCTH MPOTEKAHUSI XHUMHUYECKUX MPEBpALCHUd B Pa3IUYHBIX
YCJIOBUSIX;

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

coOmolaTh  MpaBWia  TOJB30BAHMUSI ~ XHUMHYECKOWM  TOCYIOM |
Ja00paTOpHBIM  O0OpYyJIOBAaHMEM, a TaK)Ke IIpaBWa OOpaIlCeHUS C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMUSIMU TI0 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaclO3HABATh OMBITHBIM MyTEM XJIOPHUA-, OpOMHU/I-,
uoaua-, kKapobonat-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTUOHBI AaMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OINEPAIMHA MBICIUTEIBHON JESITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEMATHU3AIlMI0, BBISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3YYECHHUS CBOWCTB BEUIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJbl T[O3HAHUA —
HaO0IeHNEe, MU3MEpPEHHEe, MOJACIUPOBAHUE, IKCIEPUMEHT (PEabHBbIA U
MbICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N Kosn4yecTBouacoB DJIeKTPOHHbIE
]
HanmeHoBaHuMepa3aesioB U (mudpoBbIe)
n/ Bcer  Kontpoabnbiepabor  IIpakTuyeckuepador
TeMIIPOTrPaMMbI o0pa3oBaTeibHbIEpecyp
1 0 bl bl Bl

Paznen 1.1lepBoHayaibHbIeXUMHYECKHETTOHSITUSA

XuMusg — BaxkHas 001acTh
bu6munoreka LIOK

1.1 €CTECTBO3HA a €CKOIi 5 2
TCCTBOSHARMA 1 MPAKTHICCKOM https://m.edsoo.ru/7f41837c

JCATCIIBHOCTH YCJIIOBCKA

1.2 BemtecTtBa 1 XUMHYeCcKHuepeakIIuu 15 1 bubmorexa LOK
‘ H peai https://m.edsoo.ru/7f41837¢
Hroronopaszneny 20
Paznen 2.BaxHeiimme npeacTaBuTe/J M HEOPraHNYECKUX BelIeCTB
bubmunoreka LIOK
2.1 Boznyx. Kucnopon. [Tousarue 06 okcumgax 6 hitps://m.cdsoo.ru/7f41837c
but6moreka [IOK
2.2 B J1 8 1
ONIOPOL-LIOHATHE O KHCIIOTaX H COJIAX https://m.edsoo.ru/7f41837¢c
but6mmoreka [IOK
2.3 Bonma. P ! 0 5 1 1
O/1a. FaCTBOpBI. LIOHATHE 00 OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETUHE 1 | 1 bu6nuoreka [JOK
’ HUM https://m.edsoo.ru/7f41837¢
Hroronopaszneny 30

Paznen 3.11epuoauueckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3ieMenToB /. U. Menaeneea. CTpoeHHeaTOMOB.
XumMnuyeckascBsidzb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIEPEAKIIHU

3.1 [lepuoanueckuii 3akoH u [lepronnueckas 7 bu6mmoreka [IOK




crucTemMa XMMUYECKuX annemMeHToB /1. U.
Mengene-eBa. CTpoeHneaToma

https://m.edsoo.ru/7f41837¢c

39 Xumuueckas cBsizb. OKMCIUTETBHO- 2 bubnuoteka [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
Hrororopasery 15 Egggggj;;gggﬂlssk
PezepBHoeBpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIACC

N KosnyecTBouacoB JJIeKTPOHHBbIE
* | HanmeHOBaHHMepPAa3IeJIOB H (uudpoBbIe)
n/ Bcer = KouTpouabHbiepado IIpakTuyeckuepado
TeMIIPOTrPaMMbI o0pa3oBaTejbHbIEpeCyp
1 0 ThI ThI
bl
Pa3nen 1.BemecTBO U XUMHYECKHE PeaKIIHMU
L1 [ToBTOpenue u yriybiaeHue 3HaHUHI 5 | bubmmoreka [IOK
' OCHOBHBIX pa3JelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKHXPEA 4 bubmuorexa [JOK
’ KLUt https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIUS. g | | bubmmoreka [JOK
’ XUMUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroronopaszneny 17
Pasznea 2.Hemera/sibl ¥ UX cOeIMHEHUSHA
21 OO01mast xapakTepuCTHKa XUMUIECKUX 4 | bubmmoreka [JOK
’ aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u 6 bubmmorexa [TOK
’ i PYIIBL- L¢P https://m.edsoo.ru/7f41a636
e€coeTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapakKTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LHOK
‘ ¢ PYIIIBL Y TJIEpOl htps://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroronopaszneny 25




Pa3zgen 3.MeTasIbI M UX COCIUHEHU A

bu6mmoreka [IOK
.1 i 4
3 OBnmeCBOACTEAMETAILIOB htps://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B I 1
3 aXHEUIIe MeTaJuIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroronopaszneny 20
Pa3znen 4.Xumus u okpy:kawiias cpeaa
4.1 BemtecTBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
‘ H p htps://m.edsoo.ru/7f41a636
Hroronopaszneny 3
PesepBHOEBpEMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Ne KouaunvecTBouyacon
arams J1eKTPOHHBbIENU(PPOBHICOOPA30OB
n  Temaypoka Be KoHTpoJsbHbI IIpakTHYecKHu A Y P p P
YeHust aTeJibHbIepecypchl
/ ero  epadoTnl epaboThI
n

| [Ipeamer xumun. Posb xumuu B | bubnuoreka [IOK
JKU3HHU JejioBeKka. Tena U BemecTBa https://m.edsoo.ru/ff0d210c

) [TonsTE 0 MeTOAAX MO3HAHHUS B | bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227¢e
[IpakTuyeckas padora Ne 1

3 «IIpaBuia paGoTel B 1abopaTopuu U | bubmmorexa LIOK
pUEMBI OOpAIICHUSI C https://m.edsoo.ru/ff0d23dc
1ab0opaTOPHBIM 000PYTIOBAHUEM»

4 YucThIie BEMICCTBA U CMECH. | Bbu6nmuoreka [JOK
CriocoOsbI pa3aeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2

5 «Pa3znenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

a ! {Ha Hpumep hitps:/m.edsoo.ru/ff0d28c8
OUYUCTKH ITOBApPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJIEKYIIH https://m.edsoo.ru/ff0d2a6¢c

7 XuMHYECKHE DJIEMEHTBI. 3HAKH | bubmuorexa [JOK
(CHMBOJIBI) XUMHUUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U ClOKHBIEBENIECTBA 1 bubmmorexa [JOK

p - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOCYUEHUE 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

Bbubnmuoreka [JOK

10
BaneHTHOCThaTOMOBXMMHUYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHoOcUTeNbHAs aTOMHAs Macca.
11 OTHOcHUTENbHAS MOJICKYJISIpHAS bubmorexa HOK
yip https:/m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 1011 XMMHYECKOTO bubmuorexa [JOK
3JICMEHTA B COeIUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moiib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue 1 XUMUUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCciI0BUs IPOTEKAHUS bubnuoreka [JOK
XAMHYECKHUX peaK i https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHuss KOJIU4ecTBa, MacChI
17 BEILIECTBA 10 YPABHEHUSIM bubmmorexa [JOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIni
Knaccudukanust XuMHU4eCKux
18 €aKIni (COeTMHEHUS, Pa3IOKEHUS bubmorexa HOK
beakdl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4EHBIII-
19  suiukioneauct. OO0O0IICHHE 1 bubmorexa HOK
H AHCT » https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIusI3HaHuH
20  Kontposbhas padota Nel mo teme bubmuorexa [JOK




«BemecTBa 1 XUMHYECKHUE PEAKLIUM»

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. CocraB

bu6mmoreka [IOK

21 K —

BO3YXa. BACHOPON —= STICMEHT 1 hitps:/m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
Ddusnyeckre 1 XUMAYECKUE

2 CBOMCTBA KUCIOpOa (peakiu bubmuotexa [JOK
OKHCJICHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
TTousTneobokcugax
CrocoOsI ITOIyYeHNsT KUCIIOpOaa B

23 jmaboparopun Zlqn OMBIMHerH(iTH buGnnorexa LIOK

patop P ‘ hitps://m.edsoo.ru/ff0d497a
[IpumeneHnuekucIopoaa
TennoBoit 3¢ hexT XuMuIecKoit

24 peaKIuu, TOHSTHE O Bbu6nmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEaKIIHIX
TOHJII/IBO HEPTH, OJIb U MCTAH ).

25 3ar 513HeI§Heq];os o a, CIIoCcOOBI z:ro buGnnorexa LIOK

p AyXa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBpAICHUS
[IpaxTuueckas padora Ne 3 o reme
26 «[Tonyuenne u cooupanue bubmmorera [IOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIJIOPOJIa, U3YYE€HHUE €T0 CBOMCTB»

7 Bonopoa — snemeHT 1 npocroe bubmuorexa [JOK
BelecTBo. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
Ddusnyeckre 1 XUMAYECKUE

28 CBOMCTBa BOIOpOIa buGnnorexa LIOK

AOpOsa. https://m.edsoo.ru/ff0d4dd0
[IpumenenueBogopoaa
b K
29 ITougaTHE O KUCIIOTAX U COJIIX nbsmorexa LO

https://m.edsoo.ru/ff0d50d2




Crioco0bI ostyueHust BOAOPoIa B

Bbu6nuoreka [JOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o reme

31 «[Tony4yenne u cobupaHue BOIOPOIa bubmorexa LOK

_ . P AOPORa, https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €T0 CBOWCTB»

1 Momnspabiii 00bEM ra3oB. 3aKOH bubanorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenust 00n€ma, KoIndyecTsa

33 BeIlleCTBa ra3a 1o ero N3BECTHOM bubmorexa LIOK

Hl . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncienns o0bEMOB ra3os 110

34 aBHEHUIO PeaKIMH Ha OCHOBE bubmorexa LIOK
yp _,p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIEHHUI ra30B

35 ®du3nvecKkue U XUMUYECKUE bubmuorexa [JOK
CBOMCTBAa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 006 bubmuorexa [JOK
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.

37 Hacrlmennsle 1 HeHaChIIEHHBIE Bbu6nmuoreka [JOK
pactBopbl. MaccoBasi 0J1s1 BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpaxTuueckas padora Ne 5 o reme

18 «[IpuroroBnenue pacTBOpoB ¢ bubmmoreka [IOK
onpeaenéHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KonTtponbHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: COCTaB, KJIacCuUKaIs, bu6mmoreka [IOK




HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

41 KHUCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, Bbubnmuoreka [JOK
Kyaccuukaius, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne n XuMHUYECKHE CBOWCTBA bubmmoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubmmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) oJI )CHI/IH XI/IMI/I‘IZEKI/IG bubmorexa LIOK
y YHEH https://m.edso0.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6.
47 Pemenue skciepuMeHTaNbHBIX 33a4 bubmumoreka [IOK
1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAUHECHUN»
I'eHeTHyeckast cBSA3b MEXK]
48 KJlaccaMU HEO raHquCKny bubmorexa LOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHMI
49 O06o06micHNE U bubmuorexa [JOK
cUCTeEMaTHU3alUsI3HAaHU I https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HECOPTaHUYECKUX bubmorexa [IOK
“ p https://m.edsoo.ru/00ad9e1la
COeIMHEHMI
51 [TepBbie MOMBITKH KIIACCUPUKALTAN bubmmoreka [JOK




XMMHYECKHX 3JIeMeHTOB. [IoHsaTHE O
Ipynmnax CXOJHbIX 3JICMCHTOB

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

[lepronnueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [IOK

52 XAMHUYECKHX d7eMeHTOoB /1. 1. https://m.edsoo.ru/00adaS2¢c
Menpeneena
53 = Ilepuonsl, rpynmnsl, HOATPYIIIbI bubmmorexa [TOK
https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubanorexka [HOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToMoB 3JieMeHTOB [lepuoandeckoit bubmorexa LOK
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO0 €r0 MOJIOKEHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. J1. bubmmoreka [JOK
N. MenneneeB — y4€HbIM, NTeIaror 1 https://m.edsoo.ru/00ada96e
rpakaHuH
53 DIEeKTPOOTPULIATETLHOCTHATOMOBXH bubmmoreka [JOK
MHUYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 VIOHHaAXUMUIECKAICBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHasmoNApHAIXUMHAYECKASIC bubanorexa [HOK
BA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHastHETIOMApHASX MU YECKA bubmuorexa [JOK




SCBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1
6 CrenensokucneHus https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO- | bubmuorexa [JOK
BOCCTaHOBUTEIbHbBIEpEAKLINU https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKUCINUTENIN U BOCCTAHOBUTEIN 1 hitps://m.cdsoorw/00adb076
KontponbHas padota Ne4 o teme
65 «CTtpoeHue aTroma 1 bubmmorexa [IOK
P ' hitps://m.eds00.ru/00adb486
XHUMHUYECKASICBI3b»
66 PesepBHblit ypok. O600111eHHE U | bubmmoreka [JOK
cUCTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBublit ypok. O60011eHuE 1 | bubmmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PeszeprubIit ypok. O6001IeHNE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIACC

Ne KosmnuecTBovacos
Be Jaramzy = DjekTpoHHbIEH(PPOBHLICOOPA30
n Temaypoka Koutpoabsnbl  IlpakTuueck
er YeHUs BaTeJIbHbIEPECYPChI
/ epadoThbI HepadoThI
0
n
[Tepuonnueckuii 3akoH. [lepuonnueckas
cucTeMa XUMMU4ecKkux anemeHToB 1. 1 Bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHUYECKHX HJIEMEHTOB IEPBBIX TPEX 1 Bubmmorexa [IOK
PERIXTP https://m.edsoo.ru/00adbb6
MIEPUOJIOB
Knaccu¢ukanus 1 HOMEHKIATypa | Bubmuotexa [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buibl XUMUUYECKOW CBS3W U THUIIBI | bubnuoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«[ToBTOpeHue u yriayoiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3ZesIoB Kypca 8 kjacca»
Krnaccudukanns XuMHUeCKUX peakiuii | bubmmoreka [JOK
10 PA3JINYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI
bu6munoreka LIOK
peakuuu. [loHsTHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
DakTOopLl, BIUSIOIINE Ha CKOPOCTH 1 bubmmorexa [OK
ppl . p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKLUU U MOJIOKEHUE




XUMHYCCKOI'O paBHOBECUSA

XUMHUYECKHUE CBOMCTBA, MOTYyUCHHE,

OKHCIUTETHHO- bubnuoteka [JOK
9
BOCCTAaHOBUTEIbHBIEPEAKLIUN https://m.edsoo.ru/00adcade
Teopust 3nEKTPOTUTUUECKON
10 rnccorranuu. CHIbLHBIE U ci1a0ble bubnnorexa [IOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMonnrleypaBHEeHUSIpEAKITUNA bubnnorexa [IOK
P peaid hitps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHUI B CBETE IIPeACTaBIECHUI 00 buGnnorexa LIOK
. be https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAIIH
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 OPEICTABIIEHUNA 00 IIEKTPOJIUTHUECKON Bubmorexa OK
pea P https://m.eds00.ru/00addsb2
TUCCOLIAIINT
14 ITonsrTue o ruapoan3ecosuaei buGnnorexa [IOK
AP https://m.edso0o.ru/00add9d4
bubmunoreka LIOK
15 O06001IeHrEe ¥ cCUCTEMAaTH3alUI3HAH U
HHICHHE H CHCTEMATHSAMHASHAMIHI https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemenue Bbubmuotexa [JOK
OKCIIEPUMEHTAIBHBIX 3aa9» https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme
17 «DINEKTPOIIUTHUECKAS TUCCOILIUALIUS bubmmorexa LOK
p A HHATLIA. https://m.edsoo.ru/00addec0
XUMHYECKUEPEaKIIMH B paCTBOpax»
OO6m1ast xapaKTepuCTHKA TajJOTeHOB.
18 XHUMHUYECKHE CBOMCTBA Ha IPUMEDE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBoaopod. ConsiHasi KUCIIOTa, bubmunoreka LIOK

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




IIPUMEHEHHE

[TpakTrueckas padota Ne 2 o Teme

20 ITonmyueHnue coOISIHON KUCIOTEI bubmmorexa IOK
« R
i . . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIMH, €CIIU OOUH U3 bubmmorexa LOK
p ’ https://m.edsoo.ru/00ade488
pEareHTOB J1aH B U30BITKE
2 OO11ast xapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIMU CEPHI.
23 Haxoncp €HUE Cephl H(beé coe HHeI:{m”I B bubmorexa HOK
A p UI[ https://m.edsoo.ru/00ade64a
npupojie. XuMHYECKHUECBOUCTBACEPHI
24 CepoBoaopon, cTpoeHue, pu3ndeckue u bu6nuoreka [IOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 | (usnueckne U XUMHUYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMHUYECKUE PEAKIUH, JIEKAIUE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 MMOJIYYEHHS CEPHOUN KUCIIOTHI bubmorexa HOK
ya p ) . https://m.edsoo.ru/00adec8a
XUMHYECKOE3arps3HEHUEOKPYKAIOIICHC
peabICOeTMHEHUSIMHICEPHI
7 Brraucnenne MaccoBoit 1011 BBIXOJIa bubmuoreka [IOK
IIPOAYKTa pPEaKLIUNA https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa dJIEMEHTOB V A-
73 rpynibl. A30T, pacClipoOCTpPaHEHUE B bu6nuoreka [JOK

npupoje, Gu3ndeckue 1 XUMHYECKUE
CBOMCTBA

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




AMMHaK, ero pu3nYeckre 1 XUMHUECKUE

bubmunoreka LIOK

29
CBOMCTBA, OJIy4YEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTruyeckas pabora Ne 3 o Teme
30  «llonmyyeHue ammuaka, U3y4eHHE €T0 Bubmmorexa [IOK
o Stk https://m.edsoo.ru/00adf180
CBOUCTB»
a1 A3oTHas KucioTa, e€ Gpu3ndecKkue u bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUueCTBE MUHEPATbHBIX
3 oBDeHuil bubmuoreka [IOK
YAODPEHIH. . https://m.edsoo.ru/00adf518
XuMudeckoe3arps3HeHUEOKpyKaroIec
peAbICOeIMHEHUIMUA30Ta
®docdop. Okeup dpochopa (V) u
33 Q)ocgo pHaﬂ KI/I?J'I((l))Ta (1)(1)1/11)31/1(%2:1@16 " bubmorexa [IOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOJIy4eHHE
Hcnons3oBanue ¢hocdaToB B KaUueCTBE
34~ MMHCPAILHEIX yI00peHuit. Bbubmuotexa [JOK
3arpsi3HEHUETIpUPOIHOMCpenbidhochaTam https://m.edsoo.ru/00adfc20
u
35 Yraepon, pacipocTpaHEHHUE B IPUPOJIE, bu6nuoreka [JOK
(du3nUecKre U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTUUSCKHE bubnuoteka [JOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
bu6mmoreka [IOK
37 | VYroibHas KUCIOTA U €€ CO
FOJbHAT IHEIOTa 1 i https://m.edsoo.ru/00ae006c
38  IlIpaktmueckas pabota Ne 4 o Teme bubnuoreka [JOK




"I[losyueHune yrieKucioro rasa.
KauecTBeHHast peakiys Ha KapOOHaT-

n

HOH

https://m.edsoo.ru/00ae027¢e

[TepBoHayanbHbBIE MTOHATHS 00

bubmunoreka LIOK

39 OpraHMYeCcKUX BEIIECTBAX KaK O
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YTIIepoia
. but6mmoreka [IOK
40 = KpemHuii u erocoeAMHEHUS
https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33734 110 TEME bu6nuoreka [JOK
«Bakuelnme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COCOUHCHU»

KonrtponsHas padora Ne3 o treme
N but6mmoreka [IOK
42 «Bakuelnme HeMeTaJLIbI U UX
https://m.edsoo.ru/00ae0e18
COCOUHCHU»
OO6mr1ast XapaKTepruCTHKa XUMHUECKHUX
DJIEMEHTOB — METAJIJIOB.
but6mmoreka [IOK
43 Metannuueckas cBSI3b U METaJIMYECKas
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasi pemérka.
dusnueckuecBoiicTBAMETAIIOB
XUMHYecKre CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUYECKUHN PO HaIpsDKECHUH bubmmorexa LOK
p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CmuiaBbl. BerunciieHus o ypaBHEHUSM bubmmoreka [JOK
XMMHYECKUX PEAKIUM, €CIIU OANH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJIEPKUT MPUMECH

bub6munoreka LIOK
46 = TloHsTHE O KOPPOZUUMETAIIIOB

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




bubmunoreka LIOK

47 IenounEiemeraner https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U KAJIHUS bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIUIBI — Bubmuotexa [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuelnnmecoe IMHEHUAKAIBIAS buGnnorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHrEe ¥ cCUCTEMAaTH3alUI3HaH U
57 JKEcTKOCTH BOJIBI 1 CIIOCOOBI €€ bubnuoteka [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTrueckas pabota Ne 6 o Teme
53 "KECTKOCTL BOABI 1 METOIEI €6 bubmmorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bu6munorexa LIOK
>4 AJTIOMHHHH https://m.edsofru/Oanlc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmunoreka LIOK
36 Keneso https://m.edsoclfm/Oan1d86
57 Oxkcubl, TUIPOKCUBI U conu xene3a (1) bu6munorexa LIOK
u xene3a (11I) https://m.edsoo.ru/00ae35e6
58  O0o0O0IIeHNE B CHCTeMaTH3alusI3HAaHUI
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [JOK
«BaxkHeime MeTajabl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHHMS»
60 = BwruucieHus mo ypaBHEHHSIM bubnuoreka [JOK




XUMHNYCCKUX peaKHHﬁ, €CJIM OIUH U3
pEareHTOB J1aH B U30BITKE WJIH COACPIKUT
MIPUMECH.
BrrauciennsiMaccoBO0IMBBIXO1AMPO/T
YKTapeaKInu

https://m.edsoo.ru/00ael1750

61 = OO6oOmeHue u cucTeMaTH3alUsI3HAHUN 1
Kontponbnas padota Ne4 o teme
62  «BaxHueime MeTaIbI U UX 1
COCOAUHCHU»
63 BemecTBa 1 maTepuanbl B TOBCETHEBHOM | bubmunoreka LIOK
JKW3HU YEI0BEKA https://m.edsoo.ru/00ae3£50
64 XuMHn4eckoe3arpsi3HeHUEOKPYKaroeinc | bubmmoreka [JOK
pexnsl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B pelIEHUH 9KOJIOTUYECKHUX | bubnuorexa [IOK
npodiem https://m.edsoo.ru/00ae4270
66 PesepBHbliil ypok. O60011eH1Ee 1 | bubmmoreka [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00aec0dOa
67 PezepBHblit ypok. O6o011eHne u 1 Bbubmuotexa [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011IeHNE U 1 bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 kinacc/ I'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
AxrmmmonepHoe o0miectBo «M3aatenberBo «IIpocBemenne»
* Xumus, 9 kmacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkos C.A.,

Axunonepnoe obmectBo «M3narensctBo «IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

METOAUYECKUM KOMILJIEKT YUUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomnekius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
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