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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUSI OCHOBHOMU
00pasoBaTebHOM MTPOrpaMMbl OCHOBHOTO 00IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEMIIUU MPEnoJaBaHus y4eOHOro mpeaMeTa « X uMHsH
B 00pa3oBaTeNibHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma 1mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTEIBHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YUYEHHS] XHUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pesynbpTaTam 0O0y4eHHUs XUMUW Ha YPOBHE IeJIeH U3YUeHUs MPEIMETa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUSI.

3HaHUE XHMHHM CIYXUT OCHOBOW [iJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrpaioT (GOopMUPYEMbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrul M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TriI00adbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEM  JUIsi  CaMOpa3BUTHSI U
dbopMHpOBaHUs KYJTYpPbl JMYHOCTH, €€ 001IeH U PyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIJ| B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  yd4eOHOW  JesTEeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHEUU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaIOIINXCSI;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yUYarOIIUXCS.

JlaHHbIe HampaBjieHUs B OOy4YEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4yeckKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKM XMMUU Ha ONpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAIAbIBACTCS U3 CUCTEMBI
MOHSATHUI 0 XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI ITOHITHN O XMMHUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 MPHUHITUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— Ilepuoanueckoro 3akona /I. 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
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOoMYy, BBINOJHAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U MOJIyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOW COCTABIIAIOLICH HAYyYHON KapTHHBI MHUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUK U
MeTOJaM TMO3HaHMs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKPYKaOIMUA MUDPY,
«buosorus. 5—7 kimacce» n «Pusznka. 7 xinacc.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOJAUT (POopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPH H3YyUYEHUU BEIICCTB U
XUMUYECKUX PEAKIUi, B (HGOPMUPOBAHUH M PA3BUTUHU MMO3HABATEIILHBIX YMCHUHA W
UX TPUMEHEHWH B Y4eOHO-NIO3HABaTENbHOM U  y4eOHO-HCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWI 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KH3HHU.

[Tpu u3yueHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YCHHE MPUOOPEN TaKUE LI, KaK:

— (dopmMupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYECKOE MPUOOILECHHE
0o0y4Jamuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOIMUX TPUOOPETEHHIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIETO MHPA, WCIOJIB3Ys 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU HU3YUYECHUU
XUMUHU, TPUMEHATh WX MPU PEIICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH H
TPYJIOBOM I€ITEIbHOCTH;

— ¢opmupoBaHue y OOy4YarONIMXCS T'yMaHUCTUYECKUX OTHOUICHHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYCCKU
1[EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYHOBOM JESITEIILHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXKAIOILIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOIEUYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(duiis W HANpaBICHHOCTU AAJIbHEUILIEro
oOydJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYCHHS XHMHM 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).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYyaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CrniocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aeMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIUHEHUH.

KommuectBo Bemiectsa. Monb. MomnsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

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

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu 0o0palleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUYEHUE U OINKCAHUE
bu3MYeCKuX CBOWCTB O0pa3loB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYTIKE,
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 CEPHON KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YEHUE CIOCOOOB Pa3JeeHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbIIIapUBaHUE, AUCTHILISALMS, XpoMaTtorpadus, mpoBeJeHNEe OUUCTKU MOBAPEHHOU
coiid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEJIEN MOJICKYJI
(IIrapocTepKHEBBIX ).

Baxkueiue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrocoOb!



MOJIy4eHHUsST KHUCIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuuh, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HEHUe
BO3/lyXa, YCWJICHHE MAPHUKOBOTr0 3(pdekTa, pazpyiieHrue 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenue Bomopoma B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noxydeHust. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PACTBOPE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B Ipupoje U B KU3HU 4enoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemnunennit. Oxcunnl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasyrome  (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyromue. Homenkiatypa oxcuaoB. @Du3nMdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME W XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyyeHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwnoB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Conu. HomeHnkiatypa coseil. @U3NYECKHEe U XUMHYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnueckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3YyYEHUE CBOMCTB KHUCIOPOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKoMJiIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcujgoM 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),



UCCJICIOBAaHNE O0pa3l0OB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIOT M IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3aluM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJIa JPYTMM W3 PacTBOpa COJMU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIIMHEHUI.

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

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonstue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[Iepnonnueckuit 3axoH. Ilepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnoanueckoit cucrembl xumuueckux anemMeHToB [[. 1. Menneneesa. I[lepnoast
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykd W mnpaktuku. [[. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

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

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

Xumuyeckuii IKCnepumenm:

M3y4eHHEe OO0pas3loB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakinu pazoKeHHsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanmu3anus MeXnpeaqMETHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIIIETCS. 4Yepe3 HCMHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBeHHO--HAayUHbIE TIOHSTHS: Hay4HbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aToM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILIECTBA, I'a3, (pU3WUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6mocdepa.

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

9 KJIACC

BemecTBo U XMMHYecKasi peakus

[Iepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepuoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

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

Knaccudukanus nu HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3¢(deKTy, 1o
U3MEHEHHUIO CTETEeHENW OKHCICHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTaju3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

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

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



OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMH C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y cia0BUs MPOTEKAaHUSI peakiuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMapOIU3E 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, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKAHHWS  peakuMid HOHHOrO  OOMeEHa
(oOpazoBaHue ocajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklUMH pasyIoKEHHUs, COEIMHEHHU), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHHUS

OO6mast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMEeTalllaMH, [ieno4amu). XJIOpPOBOAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OPraHu3M YeloBeKa. BaxHeumme XJIOpuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTrka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKUe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3NYeCKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWcCTBa (00mIMe Kak
NpEeACTaBUTENS KJjlacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeakinu,
JeXalyue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAlOIIeW Cpelbl COENWHEHUSMU Ccepbl (KUCIOTHBIC HOMKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAICHHUS.

OO6mmast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMudyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
duznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOJyueHue U npuMenenne. Conn aMMOHus,
ux (GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoyiydyeHue, (PU3NYecKue U XUMHUUYECKUE
CBOMCcTBa (00OIIME KaK MPEACTaBUTENs Kjacca KHUCIOT U cHenuduyeckue).
Wcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
yao0peHuil. XuMU4YecKoe 3arps3HeHIE OKPYIKAIOIICH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBbHBIX yI00pEHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJepoi,  aJuIOTPOIIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpoAe, (QU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha JKUBBIE OPIraHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepona (IV), rumoreza rnoGanbHOrO 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 MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3MH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKaxX, yriieBoJlax — U UX
poiid B KM3HM 4elloBeKa. MarepualibHOE€ €AMHCTBO OpPraHWYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHUYECKHE CBOWCTBA, IOJIYYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B mpupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITY, B IIPOMBILIUICHHOCTU. BakHeiilline CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



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

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M HX COEJIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIECOMATEPUAITIOB),
O3HAaKOMJIEHWE ¢ oOpa3luaMyd XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOCHUE TIpoliecca OOyTIMBaHUS caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBJICHHOI CEpHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON Peakui Ha CyJbdaT-
WOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuit, mogydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAIUTMYECKUX pemETOK anmasa, rpadura, (QysiepeHa, O3HAKOMIIEHHE C
POIIECCOM  a7COPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojydeHue, coOupaHue, pacrlo3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpoBeJCHHE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIUMEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSD).

MeTaJuibl 1 X COeIMHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommyeckon cucreMe Xxumudeckux syemeHtoB /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, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[{enounble MeTaIbL: MOJNOXKEHUE B [leprnonnueckoil cuCTeEMEe XMMHUUYECKUX
anementoB /. M. MenpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuabl u



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

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KaJbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMmeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHHUE B IIpupoie. Pu3nyecknue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueliiue coeluHEHUs Kaiblusg (OKCHJA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHHE B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nuecKue u
XUMUYECKUE CBOMCTBA allOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, TuApoKcH bl U coiu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa 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 «Baxuelume
METAJUJIbl U KX COCIUHEHHUSD.

XHMUA ¥ OKpY:KaoUias cpeaa

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

XHUMHUECKOE 3arps3HeHUE OKpy»XKaroled cpeabl (mpeaeibHas AOoMyCcTUMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYEeHUHM XUMUM B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KilacCUPUKAKA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s pekT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusuka: Marepusi, aToMm, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU],
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIIPOBOJHUKH, ~ JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, 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
yA0OPEHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHMHM B €IMHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE ~ pEe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaOIIUXCS
PYKOBOJCTBOBATbCS ~CUCTEMOM  IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUN W
pacCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOI'O OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJAAETh JOCTOBEPHOW HMHQOpMalen o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpamJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax MW IIPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IIOJIE3HOM,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYIHX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MACSITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4E€OHBIX, IO3HABATENBHBIX 3a]a4, BBINOJHEHHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIPOLIECCE DOTOM y4eOHOW MEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIIEHHE M TMOCTYIKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

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

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOJUMBbIE I OOBSCHEHUS HaOJIOJAEMbIX NPOLECCOB U SIBJICHMI,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON



JUTEPATypOi, JOCTYIHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O W TO3HAHMIO, JIOO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM W  HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHSA OOyuYeHHUs B
JIaIbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pPOBbI 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUS]),
HEOOXOAMMOCTH COOJIO/IEHNUS TIpaBW O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TpPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MNPEIMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHOU NMpodecCUOHaTBHON JeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
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 oOpa3a >KM3HH, OTBETCTBEHHOE OTHONIEHHME K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJI O€30MACHOTO MOBEIECHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMUX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHBIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YYeOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA

ba3oBble JornyecKkue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENATh UX XapaKTEepHbIC
MPU3HAKHM, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), KUCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCH(PUKAINK XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTUUECKHUE PACCY>KICHUSI (MHIYKTUBHbBIC, JE€AYKTUBHBIE, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOUYCHUS;

YMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NIPEIMETHBIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICIIU, UCIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATH MUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢opMmysia U YypaBHEHHUE
XUMHUYECKON peakiuu — MpU PEHICHUH Y4eOHO-I103HABATENbHbBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3YyUaEMBIX IIPOLIECCAX U SIBJIICHUSX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (OPMHUPOBAHUS THUIOTE3BI I10
IIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMid U MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IIporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpO/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJISIpHAs  JUTEparypa XUMHUYECKOrOo COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHeTa), KpPUTHUUECKH OLEHHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3UYHbIE METOJbI U 3alpPOCHl MPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJI BBIMOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHIA,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHGOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4yeOHOW U
UCCJIeI0BATENCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NPUPOIHON
Cpensbl.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIE YueOHbIe 1eiiCTBUA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJi¢ Juasora W (WiIM) JUCKYCCHHU) IO
CyLIECTBY  0OCyXzaeMoil  TeMbl, (OPMYyJIUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS MIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIHUIO
pEe3yJIbTAaTOB BBIMOJHEHHUS] XMMHUYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIIbITa,
JabopaTopHOI pabOTHI MO MCCIECOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHSI Yy4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUE KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJITHEHHOW PaOOThI U IPyTHE).

PerynsiTuBHbIE YHMBeEpCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BbIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIOCOOBI PEIICHUs YUEOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJISTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUKM C Y4ETOM
MOJIyYeHHUS] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJIYYEHHOT'O pE3yJbTaTa 3asBICHHON €M, yMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIC B YCIIOBUH 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOEHHUIO 0053aTEeIbHOIO
COJICp’KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIICJISIFOT: OCBOCHHBIC OOYUYAIOIMMMHKCS HAy4YHBIC 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, cHenupuIecKue [ MpeAMETHOM o0nacTh  «XUMHUS», BUIBI
JNEATEIbHOCTH 10  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YIYCOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kyiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyUAIOLIUXCS YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiacCupukanus peakiuii: peaxiuu
COCAUHEHHUS, pEaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aTroma, JJICKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTab, PAJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBS3b, 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 HCIOJBH30BAaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBJiCHHUS (opmyl
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

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

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepronnyueckon
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pa3inyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE MMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



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

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (10 YUCIYy U COCTaBy YYACTBYIOIIUMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIL;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEAKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU NEITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4Y€HUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAOJIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYIOoM U
7ab0paTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYECHHUIO W COOMPAHHIO
ra3oo0pa3HpIX 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 xonIty oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3 PexT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaJmM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMBIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAaHOBJICHHE,
aIIOTpONuUs, aM(pOTEPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAIUIMYecKas pemi€Tka, KOppo3Hs METaJUIOB,
CIJIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTUMAs
xoHuentpaus I1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSTH 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlIeHUS (OpMyT
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS] XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIJIEKHOCTH BEUIECTB K
onpeneaéHHOMY KJIacCy COEAMHEHHH 1o (opmyiaMm, BUI XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKOH (QopMmyJsie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PEETKY KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCHhIBaTh W XapaKTEPU30BAThH
Tabnmunyo (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHAas mMoArpymna (A-rpynmna)» U «moOovHas
noarpynna (b-rpynma)», maibie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaUEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHUX
JJIEMEHTOB (COCTaB M 3apsia sAapa, oOIIee YHUCIO BJICKTPOHOB H
pacnpeneneHne WX TI0 DJEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIAMHEHUN B
npeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B pPEAKLIUU
BEIECTB, MO TEIJIOBOMY 3P (DEKTy, O WU3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAas ONMCaHUE
IIPpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLINN;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIICCTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-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 MOJIEKYJSIPHYIO ©  MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAaHUSI ~ XHUMHYECKOWM  TIOCYJIOM |
7a00paTOpHbIM  00OpPYJOBAHMEM, a TaKXKe IMpaBUja OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYECHHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapoonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OINEpPALUd MBICTUTEIbHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3YUYEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTECTBEHHO-HAyYHBIC METOAbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, SKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunyecTBO yacoB
Ne HaumeHoBaHue pa3jieioB daekTpoHHbIE (UU(POBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasnea 1. IlepponayanbHble XUMHYECKHE MIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BertectBa 1 xXuMuueckue 15 | bubmunoreka LIOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxHeillune nmpeacTaBuTe 4 HEOPraHMYeCKUX BellecTB
)1 Boznyx. Kucnopoa. Ilonstue 6 bu6muotexa [JOK
00 okcHumax https://m.edsoo.ru/7f41837¢
9 Bonopoa. Ilonsitue o kuciorax g 1 but6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bubmunoreka LIOK
2.3 5 1 1
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubnunoreka LIOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepunoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XHMHYECKHX djiemeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma
XuUMHU4YecKas CBS3b.

3.2 OKHCIUTEIIBHO- 8 bubmmorexa [IOK

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

ITPOTPAMME




9 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. BenecTBO 1 XUMHYeCKHE PeaKIUU
11 [ToBTOpeHue u yriyoaeHne 3HaHUH 5 ) Bbubmuotexa [JOK
’ OCHOBHBIX Pa3feJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 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
Pazgen 2. HemeTa/JILI M HX COeTUHEHU S
)1 OO01mas xapakTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYTHIRL L¢P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as xapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
’ PyTHaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas xapakTepruCcTUKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
’ . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
Htoro no pasneny 25




Pa3zgen 3. MeTaauabl M HX COeIMHEHUA

but6mmoreka [IOK
B i 4
3 Obmue cBoicTsa MeTaIOR https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aXHEUIIe MeTaJluIbl U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pasneny 20
Paznen 4. Xumus 1 okpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepuaiisl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ B P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero H3yYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTa 05.09.2023 = https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax MO3HaHUS B | bubmuorexa [JOK
XUMUAU 07.09.2023 = https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpUn U MPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ 1ab0paTOpPHBIM 12.09.2023 = https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM»

4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

g . PHMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHMCTKHU ITOBApPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa [TOK
4 21.09.2023 = https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE PJIEMEHTBI. 3HAKH ] bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cinoKHBIE BENIECTBA 1 bubmorexa HOK

P B 28.09.2023 |  https://m.edsoo.ru/ff0d2a6¢

9 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB. | bubmunorexa [JOK

Xumunyeckas popmyna. BareHTHOCTh 03.10.2023  https://m.edsoo.ru/ff0d2eae




aTOMOB XUMHUYCCKUX JICMCHTOB

10 OtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca 05.10.2023 = https://m.edsoo.ru/ff0d323¢c
1 MaccoBas 105151 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEAVHEHUU 10.10.2023 = https://m.edsoo.ru/ff0d350c
12 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa HOK
YIp Y 12.10.2023 | https://m.edsoo.ru/ff0d2d50
13 Konunuectro BemecTra. Moiib. bubmuorexa [JOK
MomnsipHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SBJICHUS. bubmuorexa [JOK
XuMuyecKasi peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yCiI0BUs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MacChl BEIIECTB. bubnnorexa [HOK
XUMHUYECKUE YPAaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHUSAM XUMHUYECKUX bubmorexa [IOK
H . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Kiraccudukanus XuMHUECKUX peaKIuit
18 (coe I/IHq;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
A P ’ 09.11.2023 | https://m.edsoo.ru/ff0d334
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4YE€HBIN-
19 sHIMKIoneaucT. O6o0IeHne u bubmmorexa [OK
. AT Hf 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 Kontponbnas padota Nel o teme bubanorexka [HOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI 16.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras bubmmoreka [IOK
Bo3ayxa. Kucinopon — snemeHT u 21.11.2023 ' https://m.edsoo.ru/ff0d448e




nmpocroe BeuiecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

22 KHUCIIOpoAa (peaKui OKUCICHUS bubnmorexa LHOK
poAa (peakdl ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TTOTyYeHHUsT KUCIIOPO/ia B
23 71a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3 ekt xuMmudeckon
24 peaKIuu, IOHATHE O Bbubnuoreka [JOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TormnmmBo (HeTh, yrojib U METaH).
25 3ar ﬂSHeéHeqlios yxa CIIOCOOBI iro bubmorexa [TOK
P . 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonydenue u coOMpaHKe KUCIOpOaa bubmorexa HOK
Y N p poaa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe bubmnorexa [JOK
BelecTBO. HaxoxneHnue B npupoje 12.12.2023  https://m.edsoo.ru/ff0d4dd0
)8 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bogopoaa. [Ipumenenne Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KMUCIOTAX U COJAX bubmorexa HOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B bubmuorexa [JOK
naboparopun 21.12.2023  https://m.edsoo.ru/ffod4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonmydenne u cobupanue BoI0poaa bubmmorexa [TOK
Y P HOPOA3, 26.12.2023  https://m.edsoo.ru/ff0d4f42

W3y4YEHUE E€r0 CBOMCTBY




MossipHbIii 005EM Ta30B. 3aKOH

Bbu6nmuoreka [JOK

32 ABorazipo 28.12.2023  https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY bubmmorexa [OK
. 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB razoB 1Mo
34 YPaBHEHUIO PEAKIIMKU HA OCHOBE 3aKOHA bubmorexa HOK
N . 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJbI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonstue 00 bubmuorexa [JOK
WHJIUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HacklmeHHEIE
37 u HeHaCBIHp_IeHHBIE pacTBOpBHI. bubmmorexa LHOK
23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 1071 BelllecTBa B pacTBOpeE
[TpakTrueckas padota Ne 5 mo reme
18 «ITpuroroBiieHrE PaCTBOPOB C bubanorexka [HOK
onpeaeIEHHON MacCOBOU JT0JIEH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO BEILIECTBA»
19 KonTponbnas padora Ne2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALINS, Bbubnuoreka [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorera LHOK
06.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCUu(PUKaIIHS, Bbubnuoreka [JOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca




43 ITosnydyeHne U XUMHYECKUE CBOMCTBA bubmmoreka [IOK
OCHOBaHUM 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubmmoreka [JOK
KHCJIOT 20.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) nI([)n q)eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
. Y ’ 22.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
43 I'enernueckas cBs3bp MEKy KiIaccaMmu bubanorexa [HOK
HEOPraHUYECKUX COCIMHEHUN 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUH 05.03.2024 | https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHEBIC KJIaCChl HCOPTaHUYECKUX bubmorexa [IOK
on P 07.03.2024  https://m.edsoo.ru/00ad9¢la
COCIMHCHHI
[TepBbIic MOMBITKH KIacCUPUKAITTN
51 xnﬁnqecxnx 3JICMEHTOB ?IOHSII;I/IG 0 bubmorexa HOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepuoanueckas cucTeMa XUMHYSCKUX bubmorexa [TOK
pHoa 14.03.2024 | https://m.edsoo.ru/00ada52¢
anemeHToB /I. 1. Menneneesa
53 [lepuonasl, rpymmsl, 10 TIIBI bubmorexa HOK
PHOMBL, TPYIIBL TOATPY 19.03.2024  https://m.edsoo.ru/00ada52¢




Crpoenue atomoB. COCTaB aTOMHBIX

Bbu6nmuoreka [JOK

>4 saep. M3oTomnbl 21.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi bubmmorexa [OK
04.04.2024 | https://m.edsoo.ru/00ada6bbe
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [JOK
[lepuoanueckoii cucreme /1. U. 09.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa
57 JUIS pa3BUTHS HAyKu U npakTtuku. [1. . bubanorexka [HOK
MenpeneeB — y4€HbIN, IEIAror u 11.04.2024 | https://m.edsoo.ru/00ada96e
rpa)xIaHuH
58 DIEeKTpOOTPULIATEIBHOCTh ATOMOB bubmmoreka [JOK
XAMHUYECKHAX 3JIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b bubmorexa HOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMu4ueckas bubanorexka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJsIpHAs XUMUYECKast bubmmoreka [JOK
CBA3b 25.04.2024  https://m.edsoo.ru/00adaab9
Bbubnuoreka [JOK
62 CreneHb okHCICHHA 30.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu 02.05.2024  https://m.edsoo.ru/00adb076
64 OkucnuTeny 1 BOCCTAHOBUTEIHU bubmmorexa [TOK
07.05.2024  https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 mo Teme bubmmoreka [JOK




«CTtpoenne atoMa. XuMHUUYECKast 14.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)
66 PesepBHeIil ypok. O600IeHHE 1 1 bubanorexka HOK
CUCTEMAaTHU3alMs 3HAHU N 16.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6o0menue u | bubmmoreka [JOK
cUcTeMaTH3aIusI 3HaHUH 21.05.2024  https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001eHne 1 1 bubmmoreka [IOK
cUCcTeMaTH3aIus 3HaHUH 23.05.2024  https://m.edsoo.ru/ff0d61c6
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9 KIIACC

KouunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

[lepuoauueckuii 3aK0OH.

| [lepuoauueckas cucrema 1 bubanorexka [HOK
XuMuueckux snemeHTos Jl. U. 04.09.2023  https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmorexa HOK

. 06.09.2023 |  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanust 1 HOMEHKIIAaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB 11.09.2023 | https://m.edsoo.ru/00adb7¢2

4 Buabl XUMUYECKOW CBSI3U U TUIIBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

5 [ToBTOpEeHME OJIeHHe 3HAHUH 1 1
«IToBTOpeHue u yrioyoieHue 3HaHUI 18.09.2023
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukanmst Xumuaeckux | Bbubnmuoreka [JOK
peaKIuil Mo pa3InYHbIM NIPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUYECKON

7 eakuuu. [[loHsATHE O TOMOTEHHBIX U 1 bubmmorexa [IOK
peardnti. 25.09.2023 https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHU. DAKTOPHI, BIHUSIOIINE 1 bubmorexa [TOK
p ' PPl . H 27.09.2023  https://m.edsoo.ru/00adc28¢c
Ha CKOPOCTh XUMUYECKOW PeaKklnu U




MOJIOKCHUE XUMHUYECKOTO
paBHOBeCHS

OKHCIIMTEJIFHO-BOCCTAHOBHUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu 02.10.2023 = https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoranu. CuibHbBIE U c1a0bie bubmorexa LOK
a HHATHH. 04.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKIInU buGnnorexa LIOK
yp peaxil 09.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUU B CBETE MPEACTABICHUI bubmmoreka [JOK
00 IIEKTPOINTHIECKOM 11.10.2023 = https://m.edsoo.ru/00add5d8
TUCCOLIMAIINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIEHUN 00 bubnmorexa [IOK
beA . 16.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAITUU
14 IMTonsgaTue o ruaponnse coiei bubmorexa LOK
P 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN 23.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmmnorexa [IOK
p 25.10.2023 @ https://m.edsoo.ru/00addbfa
3a7a9d»
Kontposbnas padota No2 o teme
17 «DIIEKTPOIUTHUECKAS TUCCOLIHAIIHAS bubmmorera [IOK
P A HHAt 06.11.2023 | https://m.edsoo.ru/00addecO
XVMUYECKUE PEeaKIHH B PACTBOPAX)
18 OO6m1as XxapakTepruCTHKA rajJoreHOB. bubmmoreka [JOK
XUMHUYECKUE CBOMCTBA HA IPUMEPE 08.11.2023 = https://m.edsoo.ru/00addfe2




XJiopa

XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XUMHYECKHUE CBOMCTBA, IMOJyYEHUE, bubmorexa [TOK
13.11.2023 = https://m.edsoo.ru/00ade104
PUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonmyueHne COMTHON KUCITOTHI bubmorexa HOK
. N ’ 15.11.2023  https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOUCTB»
Boruncnenus no ypaBHeHUSIM
21 XUMHYECKUX PEAKIU, €CIIU OJUH U3 buGnnorexa LIOK
20.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mast xapaKTepuCcTHKA SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl 22.11.2023  https://m.edsoo.ru/00ade64a
AmoTponHble MO (UKALIMK CEPBI.
” Haxoxnenue cepbl 1 €€ COeTMHEHUI bubanorexa [HOK
B IIpUpoOJIe. XUMHUYECKHUE CBOUCTBA 27.11.2023 = https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10poa, CTPOCHHE, bubanorexka [HOK
buznyeckue 1 XuMU4YecKre CBONCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTa,
25 @HSHIII[GCKI/IE u XI/II\I;I/I‘ICCKI/IC bubmorexa [TOK
N 04.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XHUMHUUYECKUE PEAKLINH, JICKALLUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MOJTyYEHUST CEPHOU KUCITOTHI. bubmmoreka [JOK
XHUMHUYECKOE 3arps3HEHNE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpYXaroIiei cpesibl COeAMHEHUSIMU
cepbl
27 Brrunciaenrue MacCoBOi T10JIM BhIXO4a Bbubnuoreka [JOK




NPOAYKTa PEAKLUN 11.12.2023  https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTHKa 3JIEMEHTOB

73 VA-rpynmnsl. A3or, bubnuoreka [IOK
pacnpocTpaHeHue B PUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeea6d
busznyecKrue 1 XUMUIECKIE CBOMNCTBA
AmMMuak, ero pusnyeckue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa OK

’ 18.12.2023  https://m.edsoo.ru/00adf004
PUMEHEHUE
[Ipaktrueckas padota Ne 3 o Teme
30 «ITonyueHne amMuaka, U3y4eHue €ro bubmmorexa [IOK
i 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hU3ndecKue u Bbu6nuoreka [JOK
XUMUYECKHUE CBOKCTBA 25.12.2023 ' https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPATHHBIX

32 ynoOpenuit. XuMu4eckoe bubmmorexa LHOK

. 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COEITMHEHUSIMU a30Ta
®ochop. Oxeun pochopa (V) u
33 ¢ocgli;aﬂKncnf;aﬂgé;nielxnen bubmmorexa [IOK

. 08.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MMOJTYyUYECHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MHUHEPATBHBIX YI00pEHUH. bubanoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIbI 10.01.2024  https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHE B

35 npnpiae,$H3;iec;;eIIXHMquCKHe bubmorexa OK

15.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxcupsl yraepoaa, ux Gpu3ndeckue u
XUMHUYECKUE CBOVCTBA.

Bbu6nuoreka [JOK

36
DKOJ0Tru4YecKe MpoOIeMsbl, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)
37 VYronbHast KucnoTa u €€ coiu bubmmorexa [JOK
22.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
18 "TlosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakius Ha kKapOOHaT- 24.01.2024 | https://m.edsoo.ru/00ae027¢
noH"
[lepBoHavanbHbIE MOHATHS 00
39 OpraHMYECKHUX BEHIECTBAX KaK O bubmmorexa [TOK
P B 29.01.2024  https://m.edsoo.ru/00ac054e
COEIMHEHUSIX YIIIepoaa
40 KpeMHuii u ero coequHeHns buommorexa OK
P A 31.01.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemenne skciepuMeHTaIbHBIX 331a4 bubmmoreka [IOK
1o teme «BaxHeilre HeMeTalIbl U 05.02.2024  https://m.edsoo.ru/00ae0bf2
UX COeIMHEHUS»
KonTtponsHas padora Ne3 o teme
42 «BaxHenmme HeMEeTalIbl U UX bubmmorexa [IOK
07.02.2024  https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO6mias xapakTeprucTruKa
XUMHUYECKHUX DJIEMEHTOB —
43 MeTauIoB. MeTaminueckast CBsI3b U bubmuorexa [JOK
MeTa/UIMYeCcKasi KpUCTa/InIecKas 12.02.2024  https://m.edsoo.ru/00ae103e

pemérka. PU3n4YECKUe CBOMCTBA
METaJUIOB




XUMHYECKHE CBOMCTBA METALJIOB.

44 DIIEKTPOXUMHUYECKUHN DS buGnnorexa LIOK
P " pAx 14.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJNIOB
O061u1me crnocoObl MoTyueHUs
MeTaiuioB. CIutasel. BerauciieHus mo
45 aBHEHUIM XUMUYCCKUX PeaKui buGnnorexa LIOK
yp PCAKIUH, 19.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeECH
46 IlousTHe 0 KOPPO3UU METAIIOB bubmmorexa LIOK
pp 21.02.2024  https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[lenounpie MeTanb! 26.02.2024  https://m.edsoo.ru/00ac14b2
43 OKCHUIBI ¥ TUAPOKCUBI HATPUS U Bbubnuoreka [JOK
KaJIus 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMENBHBIE METAIITBI — bubmnorexa [JOK
KaJIbIIUA 1 MarHuit 04.03.2024 | https://m.edsoo.ru/00ael5e8
50 Bakneinmme coemMHEHNS KaJIbITH bubnmnorexa [IOK
a H 06.03.2024  https://m.edsoo.ru/00acl5e8
51 O000I11IeHIE U CUCTEMATU3ALUS
3HAHHHI 11.03.2024
59 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTPaHECHUS 13.03.2024  https://m.edsoo.ru/00ac1886
[IpakTrueckas padota Ne 6 o Teme
53 "KEcTKkoCTh BOIBI M METOEI €€ bubmmorera [IOK
| A A 18.03.2024 = https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 AJliOMUHHT 20.03.2024 | https://m.edsoo.ru/00aeclc64
55 AmM@oTepHbIe CBOHCTBA OKCHIA U bubmmoreka [JOK




TUIPOKCHIA 03.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 08.04.2024  https://m.edsoo.ru/00ac1d86
57 OKcuibl, THAPOKCUIBI M COJIU KeTe3a Bbu6nuoreka [JOK
(IT) u xenesa (II1) 10.04.2024  https://m.edsoo.ru/00ae35¢e6
58 O06o001IeHre U CHCTeMAaTH3aINS
3HAHUU 15.04.2024
[TpakTrueckast pabora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33034 bubanorexa HOK
1o teme «BaxkHeile MeTaJubl U UX 17.04.2024  https://m.edsoo.ru/00ae3de8
COCTUHEHUSD)
Boruncnenus mo ypaBHeHUSAM
XUMHUYECKHUX PEaKIINii, eCIM OJUH U3
60 peareHTOB /1aH B U30bITKE UIIH bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus 22.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJA IPOJYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HAHUHA 24.04.2024
Kontponbnas padota Ne4 o teme
62 «Baxnenme MeTaJIbl U UX 29.04.2004
COETMHEHUS
63 BemiectBa u matepuansi B Bbu6nuoreka [JOK
MMOBCETHEBHOM KM3HH YeJIOBeKa 06.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE bubanoreka [JOK
OKPY’KaIOILEeH Cpesbl 08.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemiennun bubmmoreka [JOK
9KOJIOTMYECKHUX TIpobiieM 13.05.2024  https://m.edsoo.ru/00ae4270




66 PesepBHeIil ypok. O6o0IeHHEe 1 ) bubmmoreka [JOK
cUCTeMaTH3aIus 3HaHui 15.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O6o00ImeHre 1 ) bubanorexka HOK
cHCTeMaTHU3alus 3HaHUH 20.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O6001eHue u | bubmmoreka [JOK
cUCTeMAaTH3aIus 3HaHui 22.05.2024  https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 knacc/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Axuronepuoe

obmectBo «M3narenscTBo «IIpocBeiieHme

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA
» Xumusi, 8 knacc/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Axurionepuoe

obmectBo «M3aatenscTBO «IIpocBenienuer»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
UHTEPHET

https://m.edsoo.ru/
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