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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO COIepIKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS TiI00agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHH OOECNEYMBAIOTCS CHelu(pUKOn
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXalluil MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIbHOCTH 4YeJOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEr0 MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJyYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uUis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA coOCTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHYECKON MOCYJOW, MpaBuWiIaMH paboThl B Jabopatopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  OINKCAaHWE  pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B mHpupoae, (U3MUYECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKUE ¥ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCJIOPOJa, HAONIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumojeicTBua okcupga menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHWYeCKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aToMOB TepBbIX 20 XMMHYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPyMIiaM U MepruoaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHYECKasl peaKUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMU C TOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3ICKTPOIUTHYCCKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasioKeHUs, COSIUHEHUsI), paclO3HABAaHUE HEOPTraHUUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUE U npuMeHenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, pU3NISCKUE U XUMUICCKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(uUKalMM, PpPAcIpOCTpaHEHWEe B MNPUPOJE, (U3MUECKHME U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBI WX MepepadoTku (OEH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpa)karolre (PU3NUYEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHUs caxapa I0J JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U M3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaUIOB. MeTtamundeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl mosydeHus MeTtaisioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHbBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckne U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupojae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEIIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUHN, SBJSIONINXCS CUCTEMHBIMU JJISI OTJENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, TMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMON TMO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAMN U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JAOCTOBEPHON MH(popMainuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS. O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEXJIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a]lay, BBIMNOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 IOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX MPOIECCOB W SIBJICHUM,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUsl ¢ yU€TOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPEIO, ISl [OBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOHM W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K konIty oOydenus B 8 kiacce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0J1s1 XUMUYECKOTO JIEMEHTA B COEAMHEHNUN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBieHUs (opmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGCHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacmpeeiCHUE UX MO JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl ONMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U JPYyTHUe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTH4YecKas), KpUCTAJLIMYecKass pemeérka, KOppo3us METaslIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS GopMyll
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona /J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P GhEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe TMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAclO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEILHON JEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKHE MOHITHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 01.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMHHU 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpATOpUH U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
a . PHMEP 15.09.2023 @ https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 22.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 clHOKHBIE BELIECTBA 1 bubmoreia HOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YPIPHO® ¥4 29.09.2023 = https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Baneuthocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 06.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 13.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XVMMHYECKUE YpaBHEHUS 25.10.2023 @ https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa LHOK
HecTBa 1o Yp 27.10.2023  https://m.eds00.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
! P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa HOK
B AneT: Hvl 10.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIIHsI 3HAHHHA
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 17.11.2023 @ https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Cr1oco0BI OMYYEHHS KUCIOPOa B
23 j1adopaTopuu }I/’an OMBIMHerHciTH bubmmorexa [IOK
patop P ' 24.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 29.11.2023 @ https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/ICq];OS ¢ a, CII0COOBI z:ro bubmorexa [TOK
P R, 01.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITomyuenne u coOnpanme KUCIOPOIa bubmorexa LOK
v N P pPoAa, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [TousTHEe 0 KHCIIOTaX U COJISIX bubmmorexa [TOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padbora Ne 4 o Teme
31 «Hpon eHUE U EO6H aHue BOJOpOJIa bubmorexa HOK
ya P AOPOAd, 22.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOMCTB»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
0 i Y 29.12.2023 @ https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yDADHEHITIO peaiin 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyeckue U1 XUMHYECKUE CBOMCTBA bubnuorexa [JOK
BOJIbI 12.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HI;HacmpeHHmz aCTBOPBI B bubmmorexa [JOK
HICHIHBIE pacTBOPAL 19.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PAaCTBOPE
[TpakTuyeckas padora Ne 5 o teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 24.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopon. Boga» 26.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KJIacCuUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnmuotexa [JOK
HOMEHKJIAaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 16.02.2024 @ https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 cnoco((iLII) rﬁm )CHI/I}I XHMHI{ZSKI/IC bubmmorexa [TOK
N YHEHI 21.02.2024 https://m.edso0.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCTUHECHUI 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAaHUHU 06.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa LHOK
on P 13.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IToHsaTHE O bubmnorexa [IOK
) 15.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Mepuognueckas cucreMa XUMAYECKUX bubnnorexa [IOK
P 20.03.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 22.03.2024  https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 03.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
05.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 10.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. 1. W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 12.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATEITLHOCTh aTOMOB bubnuorexa [JOK
XUMUYECKHUX AJIEMEHTOB 17.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
19.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenmoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b 26.04.2024  https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (CTeIeHb OKHCIeHILA 01.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnuorexa [IOK
peakiuu 03.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN bubmmorexa [OK
08.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK
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«CrtpoeHue atoma. XMMUYECKast 10.05.2024  https://m.eds0o.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 15.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 17.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHeiit ypok. O600IICHHE U 1 bubnmoreka [JOK
cucreMaru3anus 3HaHuil 22.05.2024 | https://m.edsoo.ru/ff0d61c6
69 PesepBHbIil ypox 1 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 02.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 05.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHUYECKHUX BEILECTB 09.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 12.09.2023  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 I1 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 16.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii Mo pa3IMYHbIM ITPU3HAKAM 19.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOU

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 bubmorera [JOK
PCAKIUH. 23.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 bubmorexa HOK
P ’ PRS B 26.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 30.09.2023 | https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHatHH. 03.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil bubnmorexa LOK
P peaxt 07.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 10.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubmnorexa [IOK
P ! 14.10.2023  https://m.eds0o.ru/00add8h2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH bubmorexa [IOK
AP 17.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH 21.10.2023 | https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «PemeHne sKcrIepuMEHTATBHBIX bubmmorexa [JOK
24.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Eubmiorexa I[OK
P A HHAL. 07.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 11.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MMOTyYEHUE bubmmorexa [IOK
> HOAYH ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
YHCHTE €077 ’ 18.11.2023  https://m.eds00.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJIUH U3 bubmmorexa LIOK
PeAiIuiL, 8 21.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsr 25.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 28.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 02.12.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 09.12.2023  https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEAKLUU 12.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

28 VA-rpymisbl. A30T, bu6mmoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 16.12.2023  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubmorexa [JOK

> HOIYH 19.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
Ve ik 23.12.2023  https:/m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
4 ' . 09.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa HOK

P . 13.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GpocaToB B

34 KauecTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 16.01.2024  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu Eﬂg ;HSJiCC;iCIIXHMquCKHC bubmorera [JOK

PHPOJE, 20.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 23.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
27.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- 30.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P B 03.02.2024 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 KpemHuuii u ero coequHeHN bubmmorexa [TOK
P s 06.02.2024  https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «BakHelIne HeMeTaIbl U 10.02.2024  https://m.edsoo.ru/00ae0bf2
UX COEIUHEHUS
KonTponbnas padora Ne3 no teme
42 «Baxuelnme HeMeTaUIbl U UX bubmmorexa LHOK
13.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHUSD
OO01mmas xapakTepucThKa
XUMHAYECKUX IIEMEHTOB —
43 MeTauioB. MeTtayumnaeckasi CBA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 17.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 20.02.2024  https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CruiaBel. BerauciieHus mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P P ’ 24.02.2024  https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 ITonsaTHE 0 KOPPO3UU METAIIIOB bubnmorexa [IOK
pp 27.02.2024  https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[enoumbie MeTaner 02.03.2024 | https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 05.03.2024 | https://m.edsoo.ru/00ael4b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 09.03.2024 = https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
s H 12.03.2024  https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 16.03.2024
59 JKEcTKOCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHHS 19.03.2024  https://m.eds00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmiorexa I[OK
" A 8 02.04.2024  https://m.edso0o.ru/00aelae8
YCTpaHECHHS
. bubnuotexa [JOK
54 A
JTIOMITHIH 06.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 09.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 13.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 16.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HAHUU 20.04.2024
[IpakTuueckas pabora No 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJIbl U UX 23.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Berancnenus 27.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HAHUH 30.04.2024
KontponbHast pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 04.05.2024
COCTTUHEHUS
63 BemecTBa 1 maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 07.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 11.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 14.05.2024  https://m.eds00.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHelil ypok. O000IICHHE 1

66 1 bubmuoreka [JOK
CUCTEMATH3aNI 3HAHUI 18.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI 21.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHue u 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 25.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknrnonepHoe obiectBo «M3aaTenscTBo «IIpocBenienuey ¢ Xumus, 9 knacc/
[Ma6puensu O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3natennpctBO «IIpocBemenuey» Xumus, 8 kinacc/Pymsuruc I'.E., ®enpnman
@.I'., AkmonepHoe odiecto "M3aarensctBo "l[Ipocsemienue” Xumus, 9
kinacc/Pymsutuc I'.E., @enpaman @.., AkuronepHoe o61iectBo "M3narenbcTBo

"IIpocBemienue"

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Xumus. uaakrnaecknii marepuai. 8 - 9 kiaccsl - Pageuxuii A.M.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://resh.edu.ru
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