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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIIUU MPEnoJaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIeW CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHSI XHUMUU C YU4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OINpeAeNsieT BO3MOXXHOCTH MpeaMera i
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUS XUMUW Ha YPOBHE IeJIeH U3yUeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss MO0 OCBOEHUIO
y4e0HOT 0 CO/IepKaHUSI.

3HaHUE XHMHH CIYXKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMBIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

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

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



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

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

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

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

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHH 00 DJIEKTPOIUTHYECKONW JIMCCOLMAIIMU BEIIECTB B
pacTBopax.

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

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

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (POopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JIEATEIIbHOCTH 4YE€JIOBEKAa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHHU BEIECTB U
XUMHYECKHUX PEaKIui, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YeOHO-NIO3HABATENbHOM U  y4eOHO-HCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWI 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KH3HHU.

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

— (dopmMupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHCTEMAaTHYECKOE MPUOOILECHHE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JIEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCa0BUM, CIIOCOOCTBYIOIIUX TPUOOPETEHHIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPa3HON JESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIf
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU H3YUYCHUU
XUMUHU, TPUMEHATh WX MPU PEIICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH H
TPYJOBO I€ITEIbHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TyMaHUCTUYECKUX OTHOUICHHH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOo(duiis W HANpaBJICHHOCTU AAJIbHEUILIEro
oOydeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYyaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMeceil.

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

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

KomnuectBo Beniectsa. Moinb. MomsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

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

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYeCKuX CBOWCTB O0pa3loB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUsl BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbIIIapUBaHUE, AUCTHILISALMS, XpoMaTtorpadus, mpoBeJeHNEe OUUCTKU MOBAPEHHOU
coiid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

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



MOJIYYCHHUST KHUCIopoJa B JabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(GUKALNS KHCIOPOa.

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

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

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

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

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcuaoB. @Du3MdeckMe HU XUMHYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHue okcuoB.

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

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 cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposia ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAsIOB), HAOIIOACHHE O00pa3IOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3AMMOJCHCTBUE BOAbI C METAJIIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



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

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

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

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

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

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

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

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

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

Xumuyeckuii IKCnepumenm:

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

Mestcnpeomemmnuie ceasu



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

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

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

buonorus: ¢orocunTes, npixanue, 6mocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpaNbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peakius

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

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PELIETKHU U
BHUJIA XUMUYECKOMN CBSI3H.

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

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

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

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



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

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

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

Xumuueckuii IKCnepumenm:

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

HemeTaJuibl 1 X COeIMHEHUS

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

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



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

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
¢dusznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyyeHue U npuMenenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoJlydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCcTBa (00OIIME KaK MPEACTaBUTENs Kjacca KHUCIOT U cHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHnil. XuMHU4YeCcKoe 3arps3HeHIE OKPYKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

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

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

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



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

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M HX COEJIMHEHHI (BO3MOXXHO MCIOJIb30BAHME BUAECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oOpa3luaMyd XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOCHUE TIpoliecca OOyrIuBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYeCTBEHHON Peakui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMHU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEeHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBCHHBIX PEaKIMii HA MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPHU3HAKOB
UX IPOTEKAHMUsI, B3AMMOICCTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAIUTMYECKUX pemEToK anmasa, rpadura, (QymiepeHa, O3HAKOMIICHUE C
POIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOra3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YTJIEKHCIIOTO rasa, MpOBEeJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommueckon cucreMe XuUMUYECKUX 3yemeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnyeckas CBA3b U
METAJUIMYEeCKasi ~ KpUCTaUIMYecKass  pemeTka.  DJIEKTPOXUMUYECKUU  psil
HaIpspKeHUH MeTaioB. PU3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOpPpO3UM METajuIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

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



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

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

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

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

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BAHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBbI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEye3a
(IT) u xxene3a (I11), meau (I1), HaGmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH HWOHAMU HATpus, KaJIus U Kaibluid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelme
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaoUias cpeaa

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

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHrH 3K0JI0THYECKUX
npobiiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



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

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

dwuszuka: Marepusi, aToMm, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI U3MEPEHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

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

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY
YU Hay4YHOMY HAacJIeMI0, NMOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAayKh B JKH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpMaIUe o
IIEPENOBBIX JOCTH)KCHUSX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpamxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax MW IIPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IIOJIE3HOHM,  Y4eOHO-MCCIEN0BaTEIbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MACSITENbHOCTH MpPH
BBIMIOJTHEHUH Y4€OHBIX, IO3HABATENbHBIX 3a7a4, BBIIOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHWE M TMOCTYINKH CBOMX TOBapuIllel C NO3ULUHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINC
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMBbIE Il OOBSCHEHUS HaOJIIOJAEMbIX MPOLIECCOB U SIBJICHMI,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATypOil, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0O U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM W  HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAINPABIEHHOCTH U YPOBHSA OOy4YEHHUS B
JIaIbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

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

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MNPEIMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJOJKEHHUST 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$uznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJI O€30MACHOTO MOBEICHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMUX 3J0POBbIO U KU3HU JIFOJEH;

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

METAINIPEIMETHBIE PE3YJIBTATBI

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



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

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA

ba3oBble JornyecKkue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENATh UX XapaKTEepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KUCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCH(PUKAINK XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PACCYXKICHUSI (MHIYKTUBHbIC, JEAYKTUBHBIEC, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOUYCHUS;

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

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI T10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

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

Pa6ora ¢ undpopmaunmeii:

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



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

YMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NpPUPOIHON
Cpensbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

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

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

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

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEATh LEIN JACSTeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosee 3p(HEeKTUBHBIE CTIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJIYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

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



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

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEakius, KiacCupukanus peakiuii: peaxiuu
COCAUHEHHUSI, PEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHHUs, pPeaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aTroma, JJICKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTab, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas J0Js BELIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B PacTBOPE;

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

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

e ONpENEeNsATh BAJCHTHOCTh aTOMOB RJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMUYECKOHW CBsS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

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

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



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

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIL;

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

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

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU JEITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0ICHHE, CHCTEeMAaTH3allui0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHbIM  000pY/IOBAaHUEM, a TakXKe MpaBHiiaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHHUIO W COOMPAHHIO
ra3oo00pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB MICIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TOHSATHUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peaKius, XUMUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuu,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaJmM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



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

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

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

packpsiBath cMmbIich [lepuonmueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnnunyo (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «moOovHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaUEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJICKTPOHOB H
pacnpeneneHne WX TI0 DJEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUU B
npefenax MajblX IEPUOIOB U TIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

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

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

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



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

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

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

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




[Tepuoanueckuii 3aKOH U

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

3.2 OKHCIUTEIIBHO- 8 bubmmorexa [IOK

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

ITPOTPAMME




9 KJIACC

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




Pa3gen 3. MeTaaabl M HX COeTMHEHUA

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




IHOYPOYHOE IVTAHUPOBAHUE

8 KIIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypora Bcero Konrpoabrpie  TMpakruieckue U3y4eHus:  oOpa3oBaTeJIbHBbIC
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiab XMMUH B )KU3HHU 1 0 0 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 ITongaTue o MeTonax MO3HAHUS B XUMUH 1 0 0 hitps:/m.cdsoo.ru/f0d227c
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPUU U IPUEMBI | 0 1 bubanorexka HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Muctpykrax o Th.

4 Yucteie BemecTBa 1 cMecH. CriocoObl | 0 0 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

5 «Paznenenue cmeceii (Ha mpumepe ) 0 1 bubmmoreka [JOK
OYMCTKHU TTOBAPCHHOM COJIH ). https://m.edsoo.ru/ff0d28c8
Nuctpykrax o Th.

Bbubnmuoreka [JOK

6 ATOMBL H MOIICKY L ! 0 0 https://m.edsoo.ru/ff0d2a6c

7 XUMHYCCKUE DIICMEHTBL. 3HAKH ) 0 0 Bbubnuoreka [JOK
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 [IpocTbie 1 clnOXKHbBIE BELIECTBA 1 0 0 hitps-//m.edsoo.rw/f0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 0 0 bubmmoreka [JOK




https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

Bbubnuoreka [JOK

10 X .B
umMriecKas popmyna. BaneTHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHoOcUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTAa B COCIUHECHNUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKue U XUMAYECKUE SIBIICHHUS. bubmuorexa [JOK
XUMHYECKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIOBUS TPOTEKAHUS bubanorexka HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. Bbubnuoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus konuuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmss XaMUIeCKuX peakiiuii
18 (coenuHeHMs, pa3I0KEHUS bubmorexa [TOK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHUS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O0o0IeHNEe 1 bubmorexa [TOK
1 AHCT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel mo teme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmmorexa LIOK




Bo3nyxa. Kucnopon — snemeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448¢

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCIIOPOJia (peaKIuu OKUCICHUS, bubmmorexa [IOK
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObl MoTy4eHus KUCIOpoia B
23 1ab0paTOPUN U TPOMBIIIIICHHOCTH. bubmorexa HOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, OHSITHE O Bbubnuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEaAKIIMIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpﬂ3He1£Heq];o3;;rxa, CIIocoObI zro bubmorexa [TOK
https://m.edsoo.ru/ff0d4c4a
PEOTBPALIICHUS
[IpakTuueckas padora Ne 3 o reme
26 «[lonydyenue u cobupaHue KIUCIOPOaa, bubmmoreka [JOK
M3y4EHHE ero CBOMCTB». MHCTpyKTax https://m.edsoo.ru/ff0d4ae2
no Th.
7 Boxopon — aneMeHT u mpocToe bubnuoreka [JOK
BelecTBo. HaxoxneHnue B npupojae https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [TonsiTHE O KMCIOTAX U COJAX hitps:/m.cdsoo.ru/f0dS0d2
30 CrniocoObI oy4eHust BOAopoia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [MpakTuueckas padora Ne 4 mo Teme bubmmoreka [JOK




«[Tonydyenue u cobupanue BOAOPO/Ia,
M3y4EHHE ero CBOMCTB». MHCTpyKTax
no Th.

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

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA I'a3a 10 €ro N3BECTHOM bubmorexa LHOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucienus o0bEMOB ra3oB 1o
34 ABHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [IOK
P .. pedrtt o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHHUI ra30B
35 du3nuecKkue U XUMUYCCKHE CBOMCTBA Bbu6nuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HackimenHbie
37 n HI;HaCI)IpeHHI)IIe) aCTBOPEI I\/ECCOB'MI bubmorexa LOK
= p pbL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiaeHNE PaCTBOPOB C
38 oIl pe CIIEHHOMI MaI(:COBoﬁp oJer bubmorexa [IOK
ped .. A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY.
Nuctpykrax o Th.
19 KonTponbhas paborta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KiacCu(pUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubmmorexa [JOK




KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHIOB

https://m.edsoo.ru/ff0d664e

OcHoBaHWusI: cOCTaB, K1accudukanus,

bu6mmoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonmyyeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, Bbu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
(cp ) P bu6mmoreka [IOK
46 CIOCOOBI MOJTYYCHUSI, XHMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
coequHenui». Muactpykrax no Th.
43 I'eneTnyeckas cBsI3b MEXKIy KilacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
Bbu6nuoreka [JOK
49 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9¢ela
COCTMHEHU N
[TepBble MOMBITKU KJIacCUPUKAITUN
51 XAMHYECKHX 3J1eMEHTOB. [lonsATHE O bubmmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOIHBIX 3JIEMEHTOB
52 [lepuonuueckuii 3aKOH U bu6mmoreka [IOK




HepnozmquKa;I cCucreMa XuMHNUYCCKHUX
snemenToB 1. Y. MenaeneeBa

https://m.edsoo.ru/00ada52c

53 IIepuonsl, rpynmel, MOATPYIIIILI bubmmorexa [TOK
https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubanorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue IeKTPOHHBIX 000JI0UYEK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6be
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
ITepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [leproanueckoro 3akoHa s
57 pa3BuTus HayKu U npaktuku. /1. . bubmmoreka [JOK
MenpeneeB — y4€HbIN, MEIArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
59 Homast xuirieckas cossp https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YeCKas bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHas XUMUYECKast bubanorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHp OKUCICHUS bubmorexa [TOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK




peakiuu https://m.eds00.ru/00adb076

bubmuorexa [JOK
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 hitps:/ /m.edsoclfru 100adb076

65 KonTtponsHas padora Ne4 o reme ) bubnuoreka [IOK
«CTtpoenue atoMa. XuMUUYECKasi CBSA3bY» https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O6001IeHNE 1 | bubanorexka HOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/00adb33c

67 Pezepublit ypok. O60011eHuE 1 ) bubmmoreka [IOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2

68 Pezepublit ypok. O600111eHuE 1 ) bubnuoreka [IOK
CUCTEMAaTU3alMS 3HAHU N https://m.edsoo.ru/ff0d61c6
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9 KJIACC

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

XUMHYECKOU PCaKkMu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOTI'O paBHOBECUSA

OKHCIINTEIIFHO-BOCCTAHOBUTEIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN buGnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHYECKON JUCCOIHAITIHI
XUMHUYECKHE CBOUCTBA COJICH B CBETE
13 PENCTABICHUN 00 buGnnorexa LIOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAIIHI
14 ITonsTue o ruapoanse cojieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
L5 O06001IeHNEe U CUCTEMAaTU3AIIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
bu6mmoreka [IOK
16 «Pemenne sKkciepuMEHTATBHBIX
https://m.edsoo.ru/00addbfa
3amauy». Macrpykrax no Th.
Kontponbnas padota No2 o teme
17 «ODIEKTPOIUTHYECKAS TUCCOIIUAIIUI buGnnorexa LIOK
p n HHATHL. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XxapakTeEPUCTHUKA TAJIOTEHOB.
18 XI/III\];I/I‘ICCKI:/IG CBI())I\/'ICTBa Ha IIpuUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTa, bubmmoreka [JOK




XMMHYECKHE CBOMCTBA, MOJyYECHUE,
MPUMEHEHUE

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

[TpakTuyeckas pabora Ne 2 o Teme
«IlomydeHue CONTHON KUCIIOTBHI,

bu6mmoreka [IOK

20 nu3yyeHue e€ CBOUCTB». MHCTpyKTax https://m.edsoo.ru/00ade348
o Th.
Beruncnenus no ypaBHeHUSAM

21 XMMHYECKHUX PEAKIMM, ECIIU OJUH U3 bubmmorera [IOK

https://m.edsoo.ru/00ade488

peareHToB J1aH B U30BITKE

” OO11ast xapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATOTpOnHBIE MOAU(DUKAIINH CEPBI.

” Haxoxnenue cepbl 1 €€ coeTuHEHU I Bbubnuoreka [JOK
B IIpUpoOJie. XMMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBo0opo/1, CTpOEHUE, bubmmoreka [JOK
¢du3nveckue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,

25 ¢dusnveckre 1 XUMHYECKHE CBOMCTBA, bubmmorexa LHOK

https://m.edsoo.ru/00adea28

MIPUMEHEHHE
XHWMHUYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

%6 MOJyYECHUSI CEPHOM KUCIIOTHI. bubanoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEAUHEHUSIMU
cepbl

7 Beruucnenne MaccoBOi J0IM BBIXO1a bubmuorexa [JOK

MIPOJYKTa peakuuu

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




OO01mast xapakTeprCTHKA SJIEMEHTOB
VA-rpynmel. A30T, paclipocTpaHEeHHE

Bbu6nuoreka [JOK

28
B IIpHpoe, hpuzndeckue u https://m.edsoo.ru/00adeecat
XHMHYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvYecKue u

29 XUMHUYECKHE CBOMCTBA, MOJyUCHHUE U bubmorexa LIOK

’ A https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[TpakTuyeckas pabora Ne 3 o Teme
30 «ITonyuenne aMMHaKa, U3ydeHHE ero bubmorexa LHOK
. v 15X https://m.edsoo.ru/00adf180
cBorictBy». MHCcTpyKkTax no Th.

31 A3oTHas KucioTa, e€ GpusndecKkue u bubanorexka [HOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHWUS B KQ4e€CTBE MHUHEPATbHBIX

32 00OpeHnil. XMMHUYECKOE bubnnorexa LIOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COEIMHEHUSIMH a30Ta
dDocdhop. Oxcun dochopa (V) u

33 Q)ocgo pHaﬂ KI/ICJ'I((l))Ta (1)(1)1/11)31/1(%2:1@16 " bubmmorexa [IOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPAThHBIX YIOOPESHUH. bubmmoreka [JOK
3arpsi3HEHUE NPUPOIHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocdharamu
Yraepond, pacipocTpaHEeHUE B

35 pu I())):[e g)mnljiecxie 1 XUMHUYECKHUE buGnnorexa LIOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
bubanoreka [JOK
36 Oxcupel yriaepona, ux pusudeckue u 1

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




XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHUE TTPOOITIEMBI,
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)

37 VYronbHasg KUCIO0Ta U €€ COTN bubmorexa HOK
https://m.edsoo.ru/00ac006¢
[TpakTuyeckas padora Ne 4 o Teme

18 "TlosrydeHne yrieKuciioro rasa. bubmmoreka [IOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH" Muctpyktax no Th.

[TepBoHavanbHbBIE TOHATHS 00
39 OpraHUYEeCKUX BELIECTBAX KaK O buGnnorexa LIOK
https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTIIepoia
40 Kpemnnii u ero coequnenus buGnnorexa LIOK
https://m.edso0.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue

A1 AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TEME bubmmoreka [JOK
«BaxHelIie HeMeTaIbl U UX https://m.edso0.ru/00acObf2
coeauHenus». Mactpykrax no Th.

KonrtponsHas padota Ne3 mo reme
42 «BaxkHeinme HeMeTauTbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS»
OO6m1ast xapaKTepruCTUKa XUMHYECKHUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckasi CBSI3b U bubmuorexa [JOK
METaJUIMYECKasi KpUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pewmérka. @u3ndeckue CBOMCTBa
METAJIJIOB

44 XUMHYECKHE CBONCTBA METAJIIOB. bubmuorexa [JOK

DNEKTPOXUMHYECKUN Psift

https://m.edsoo.ru/00ael156




HaIpsHKEHUN METaJUIOB

OO6mwme crmocoOb! MOTyIeHUS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJICHI/ISI 110

45 aBHEHUSIM XUMHWYECKHUX PEAKIIUN bubmmorexa [IOK
P PeaKiHi, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
npuMecu
46 ITonsaTue o KOpPO3UU METATIIOB bubmmorexa LIOK
PP https://m.edsoo.ru/00ac1278
Bbubnuoreka [JOK
47
Ienoumpie MeTan bl https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNnbHBIC METAJIIBI — bubmuorexa [JOK
KaJIblIMA U Maruui https://m.edsoo.ru/00ael 5¢8
. bu6mmoreka [IOK
50 Baxueiinine coefJMHEHNS KaJIbIU
https://m.edsoo.ru/00ael 5¢8
51 O0001IeHE U CUCTEMAaTU3ALIHS
3HAaHUH
5 JKEcTkoCTh BOABI M CIOCOOBI €€ Bbu6nuoreka [JOK
YCTpaHEHUSA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
R . bu6mmoreka [IOK
53 JKEcTKOCTL BOIBI K METOEI €6
| https://m.edsoo.ru/00aelae8
yctpanenus" HMucrpykraxk o Th.
bu6mmoreka [IOK
54 An 7|
FOMIHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubanorexka [HOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK




https://m.edsoo.ru/00ae1d86

OKCI/II[BI, TUAPOKCUABI U COJIM KCIIC3a

Bbu6nuoreka [JOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cucTeMaTU3alus
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubanorexa [HOK
«BaxHeinme MeTalIbl U X https://m.edsoo.ru/00ae3de8
coenuHeHus». MacTtpykrax no Th.
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
60 pEeareHTOB J1aH B U30BITKE WIIH bubnnorexka [HOK
COJEPKUT IpUMecH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa IIPOLYKTa
peakuuu
61 O06001IeHrE U CHUCTEMAaTU3 AU
3HAHUU
KonrtponsHas padora Ne4 o reme
62 «BaxHeunme MeTaIbl U UX
COETUHEHUS»
63 BemiectBa u marepuassl B bubanorexka [HOK
MOBCEIHEBHON KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubanorexka [JOK
OKpY>KaloIleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U bubnumoreka [IOK

cUuCTeMaTH3aus 3HaHUN

https://m.edsoo.ru/00ae0d0a




67 PezepBHblit ypok. O6o011eHne 1 ) bubmmoreka [IOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHnE 1 ) bubnuoreka [IOK
cHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

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

AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

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

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmoteka IIOK

POII

https://m/edsoo.ru






