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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JICATEILHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaroIINXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTU XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

JlaGopaTopHble M SKCIIEpUMEHTANIbHBIE PA0OTHI MPOBOASTCS C HMCIOJIb30BAHUEM
o0opynoBaHus 1eHTpa «Touka pocTay



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKY KJIacCCaMU HEOPTAHUYECKUX COCAUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIC  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).



Mescnpeomemmnbnie ceasu

Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBJISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHSITUIN, TaK U MOHATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHUKJIA.

OOmue ecTeCTBeHHO--HAYYHbIE TIOHATH: HAYYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
AKCIIEPUMEHT, MOJICJIMPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, AJIECKTPUYECKUN 3aps/l, BEIIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

IHoBTOpenne. Crexnomerpus. KoiuuecTBeHHbIe OTHOLIEHUS] B XUMHHU

ITepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KalblUsd W HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKOU PEIIETKUA U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYeCKUX
COCIMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIECTB.

Pacuetsl mo xumuueckuMm (opmysiaM — HAXOXKJIEHUE MAacCOBOM J0JIU
JlieMeHTa B coeluHeHHH. BwiBox (opmyinbl coenuHenus. Monb — eIMHHULA
KOJINYECTBA BELIECTBA.

3akoH ABoraznpo. MonsipHblii 00beM HJI€aTBbHOrO Ta3a. AOCONIOTHAS U
OTHOCHUTEJNbHAS IIJIOTHOCTH Ta30B.

Pacuetsl 1o ypaBHeHUSIM peakiui. BpluucieHue maccbl, oObema WU
KOJIMYECTBA BEIECTBA MO M3BECTHOM Macce, 00beMy WJIM KOJMYECTBY BEIECTBA
OJTHOTO W3 PEareHTOB WJIM MPOIYyKTOB. PacueTsl 00BEMHBIX OTHOLICHHM ra3oB B
peaKkIusx.

Brrunciienre mMaccel OJHOTO M3 NMPOAYKTOB PEAKIMHU IO MACCE MCXOIHOIO
BEILIECTBA, CONEPIKALLETO ONPEAEIEHHYIO JT0II0 IPUMECEH.
Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAUIOB M HEMEeTalsioB (rpaduTa M anmasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus),

MOKa3 HEKOTOPBIX COEOUWHEHUI KOJIWYECTBOM BelecTBa |  MOJb,
JIEMOHCTpAIMsI MOJIIPHOTO 00beMa HJIealIbHOTO Iasa.

BemecTBo 1 XUMUYECKAS peakuus

Teopus PNEKTPONTUTHIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTnonsl, aHnoHbl. MeXaHu3M OuCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aucconuanviv. CUiibHbIE U CA0bIe SJIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM U cCcoOJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanu. KauecTBeHHbIE pEaKIIMY HA VOHBL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHOU peaKunu. CocraBienue YpaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKUU C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO Oaslanca. XUMHYECKUE UCTOYHUKHA TOKA. DIEKTPOXUMHUECKUHN Pl
HaIPsKEHUM METAJUIOB. DIEKTPOJIU3.

Knaccudukaiys XuMUYECKUX PeaKIuid MO pa3IMuyHbIM NMpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakusax. [lonsitue o karanuse.

Xumuueckuii IKCnepumenm:

MCCJICIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIIMU OT BO3ACHCTBUA
pa3sIUYHBIX (PAKTOPOB, MCCIIEIOBAHUE AIIEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB,
mpoliiecca JAUCCOLMAIMUA KUCTOT, IIEN0Ye U cojeil (BO3MOXKHO HCIOJIb30BAHUE
BHUJICO MAaTEpUaJOB), TMPOBEJICHUE OMNbITOB, WIIOCTPUPYIOMINX MPU3HAKU
MPOTEKAaHMS peaKkIuii MOHHOTrO oOMeHa (oOpa3oBaHUE Ocajika, BbIJICJICHUE Ta3a,
oOpa3oBaHH€ BOJIbI), ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX pEAKIUi (TOpeHue, peakluu pas3ioKEeHUs, COCIUHEHUS),
PAacro3HaBaHUE HEOPTraHUYECKUX BEIIECTB C IMIOMOIIBI KAY€CTBEHHBIX PEaKIMi Ha
WOHBI, PEIICHUE IKCTIEPUMEHTAJIbHBIX 3a7a4.

Hemerasuibl U UX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MNPHUMEPE  XJOpa



(B3auMOJEICTBHE C METa/llaMH, HEMeTajulaMu, WIeJo4yaMu). XJIOPOBOJOPO/I.
ConsHast KMCIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEeHHE, pUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJIC.

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CEpbl. AJUTOTPOIHBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOeHUE, (PU3MUECKHE U
XUMHUYecKue cBocTBa. OKCHUIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBoMcTBa (oOlmume Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuupuyeckue). XHUMHUYECKHE pPEaKLuH,
JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKkus Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHH B MpHUpoae. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCIEHHUS. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, €ero
(bu3MYecKue U XUMUYECKHE CBOMCTBA, MOJMy4YeHHE U npuMeHeHune. Colu aMMOHUS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MojyuyeHue, (GU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CHenu(puyecKue).
Hcnonb3oBaHne HUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
yA0OpeHuil. XuMrU4YecKoe 3arpsi3HeHUE OKPY KaIoIIel Cpe/ibl COETMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, U3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxkcun docdopa (V) u dbochopHas Kuciaora, u3HIECKUe U XUMHIECKHUE CBOMCTBA,
nosyyenue. Mcnonas3oBanue GpocdaroB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 3nemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHs.  YIJIepoA,  aUIOTPOIHBIE
Moau(puUKalMK, PpacIpoCTpaHeHWEe B MpUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoiicTBa. AncopOiusa. KpyroBopot yriepoaa B npupojge. OKCuabl yriepoja, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, MMAPHUKOBBIN
s dekr. YronpHas KUCI0Ta U €€ COoNM, UX (PU3HYECKHEe U XUMHUYCCKHE CBOMCTBA,
NMoJIydeHHe W mnpuMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.



Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

Kpemuuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CHIMKaTBl, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 06€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  CcOoeAUMHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa IoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdaT-
WOH W HAOJIOJIeHWEe TpHu3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHne NMpu3HaAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBIIIICHHOCTH, PEIICHHE HSKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XMMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayndeckasi CBsi3b U
MeTaJIM4YecKasi Kpuctauinueckas pemerka. uznueckue 1 XuMUYeCKUE CBOMCTBA
MetauioB. OOmue crnocoObl ToNydeHHs MeTauioB. [loHsATHE O KOppo3uu



METaJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI WX OT Koppo3uu. CIuiaBbl (CTayib, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemeHToB . 1. MenpaeneeBa, CTpOCHME MX ATOMOB, HAXOXKJIEHUE B MIPHUPOJE.
dusnyeckue ¥ XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTpusa U Kaus). OKCUAbl U
TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU MX
COCIUHCHUM.

IllemoyHO3eMEIbHBIE METAIbl MAarHud MW KajJdbLIMH: TOJIOKEHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUECKUEe U XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxuelve coequHEHHS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJtoMuHUN: TTo1okeHue B [leproandeckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTtoma, HaxXOXAcHWE B mnpupoae. duszmueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIcHUE B mnpupoaec. DuU3nMyecKue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI M con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METaJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, aJJFOMUHUS, IIMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HATpusl, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB T'MIPOKCHIA aTIOMUHUS,
pEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «BaxHellne MeTaulbl U HX
COCIUHCHUS.

O06o0menne cBeeHUIT 00 3J1IeMEHTAX M HEOPTAaHMYECKHUX BellecTBaxX

33KOHOMepHOCTI/I U3MEHEHHUS CBOMCTB DJJIEMEHTOB H IIPOCThIX BCHICCTB B
INIaBHBIX INOATPYIIIax U B MaJIbIX IEpUOJax. 3aKOHOM€pHOCTI/I U3MEHEHHUS CBOMCTB
CJIOKHBIX COGJII/IHCHI/Iﬁ OJIEMCHTOB — BBICIIHUX OKCHUAOB U TMAPOKCHUIOB, JICTYUYHX
BOJIOPOJIHBIX COEIUHEHUM.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3liaMy MPOCTHIX BEIIECTB-METAJIOB U HEMETAIJIOB 2-
ro u 3-ro nepuoos,

UCIIBITAHUE WHIUKATOPOM BOJHBIX PACTBOPOB BOJIOPOJHBIX COEIUHEHUN
a30Ta, KUCI0PO/ia, CEPhI U XJIOpA.

HavanbHble cBeieHHS 00 OPraHUuYecKUX COeIMHEHUAX

[TepBoHaUabHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ITAHOJ, TJIMLEPHH, YKCYCHAs KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBINA Ta3, HEPTh),
MPOAYKTHI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHU.

Mesicnpeomemmuoie cea3u

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpU M3YyYEHUH XUMHHM B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIIOb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHITHH, SIBSIONIAXCS CUCTEMHBIMH JIJII OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBJICHUE, MapHUKOBBIN
s dekT, TEXHOIOTUS, MaTEPHUAIIBI.

dusznka: marepus, aTroM, O>JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH],
U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITUNIECKas
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
TIOJIC3HBIC WCKOTIaeMEbIe, TOTUTHBO, BOJHBIC pPECYpPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBaHMUs, TOHUMAHUE [IEHHOCTH 310POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJau3aTtop, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIUU,



OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakuuu, MPEeAeiabHO IOMyCTUMAas
koHueHtpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn l[lepmogmueckoro 3akona J[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyio (opmy [lepuoanueckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1moOoyHas
noarpynmna (b-rpynmna)», manesie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpefieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MaJblX NEPUOJIOB M TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB JyekTpoHHBbIE (IU(PPOBBIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n U TeM NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pasnen 1. [lepBoHayaibHble XUMUYECKHE OHATHSA
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U bubmuorexa [JOK
1.1 . 5 0 2
IIPaKTUYECKON https://m.edso0.ru/7f41837c
JIeITCIIFHOCTH YeI0OBEKa
BemecTBa u XumMuieckue bubmuorexa [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopog. 6 0 1 bubnuoreka [IOK
' [MoHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
Bognopon.Ilonsarue o bubnnoreka [JOK
2.2 8 0 1
KHUCIIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢
53 Bona. Pacteopsl. [lonsitue 5 1 1 bubnnoreka [JOK
' 00 OCHOBaHHMAX https://m.edso00.ru/7f41837¢
OCHOBHBIE KJIACCHI Bu6 10K
noIMoTeKa
2.4 11 1 1
Heop raHquvCKHX https://m.edsoo.ru/7f41837¢c
COCIUHCHUI
Hroro no paszneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.



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

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKkIuu

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
3.1 XUMHUYECKHX dJIeMeHTOB /1. 7 0
N. Menpene-ea. CTpoeHue
aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

XUMHYECKasA CBI3b.

OKHUCITUTENTBHO- bu6mmoreka [IOK
3.2 8 1
BOCCTAHOBUTEIIbHBIC https://m.edso0.ru/7f41837c
peaKIuu
Wroro no pazneny 15
PezepBHOE BpeMms 3 0

OBILEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME o8 4



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

9 KUIIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
Ne i/mt Konrpoabnbie | IIpakTtuyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Tema 1. Ctexuomerpus. KojimuecTBeHHbIE OTHOIIEHUSI B XUMHU
11 [ToBTOpEeHME U yIiTyOIeHHE 3HAHUT 4 0 0 bu6muoreka [IOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12, Crexuomerpus. KonnuecTBeHHbIE 8 1 0
OTHOIICHUS B XUMHH
Wroro no pazneny 12
Tema 2. Xumnyeckasi peakuus
bubnuorexa [JOK
1 XMMUYeCKast peaKius 17 1 1 https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Tema 3. HemeTtasibl
2.1 OO11ast xapakTepuCTHKa HEMETAJUIOB 1 0 0
59 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 3 0 0 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.3 anemeHToB VIA-rpynmel. Cepa u e€ 2 0 0 bubmmorera LIOK
' py - ~eP https://m.edso0o.ru/7f41a636
COCIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 aneMeHTOB VA-rpymmbl. A3ot, hochop n 6 0 1 bubmmorexa LIOK
' 26 ’ P https://m.edsoo.ru/7f41a636
WX COCTMHEHUS
2.5 OO1m1ast xapakTepuCTHKa XUMHUYECKHX 10 1 2 bubmuoteka [IOK



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

anemeHToB |VA-rpynnsl. Yriaepoa u

erMHI/Iﬁ U UX COCAUHCHUA

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

Hroro no pazneny 22
Tema 4. MeTanibl
bubnunoreka LIOK
3.1 06 i 4 0
HUIE CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 6 0
KHEHUIINE METAIIJIBI M UX COEOUHEHUS https://m.edsoo.ru/7f41a636
Htoro no paznemny 10

Tema 5. O6001meHne cBefeHMIT 00 3J1eMEHTAaX H HEOPraHMYeCKUX BellecTBaX

41 O60061eHne cBeieHnid 00 AIeMeHTax U 3 0 bubnmnoreka HOK
' HEOPraHMYECKHUX BEIIECTBAX https://m.edso00.ru/7f41a636
Htoro no pazneny 3
Tema 6. HauasibHbIe cBeleHUsI 00 OPraHU4eCKUX COeIHHEHUsIX
HavanbHble cBeieHust 00 OpraHMYeCcKUX BEIEeCTBAX 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPO'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Ne KoauuecTBO 9acoB
Hara DJIeKTPOHHbIE U (POBLIE
n/ Tema ypoka Bcer KoHTpoabHBI IpakTHyecku
U3y4eHust o0pa3oBaTeibHbIE PeCypPChl
n 0 e padoThbI e padoThbI
[Ipenmer xumuu. Ponp
XHMHH B )KU3HU bubmnoreka IIOK
1 yenoBeka. Terma u 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
BEIleCTBa
ITonsiTHE O MEeTOHAX bubmuorexa [IOK
2 HO3HAHMS B XUMUU 1 0 0 07.09.2023 https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota No
1 «IIpaBuna paboTsl B
71a0opaTopuu U MPUEMBI bubnuoreka [JOK
3 1 0 1 12.09.2023
oOparteHus ¢ https://m.edsoo.ru/ff0d23dc
1a00pPaTOPHBIM
000pyI0BaHUEM
YucThle BelecTBa U BuG 110K
noIMoTeKa
4 cMecu. CriocoObl ) 1 0 0 14.09.2023 https://m.edsoo.ru/fod26ca
paszeNneHus cMecei
[TpakTuueckast pabota No
2 «P i
5 «Pa3nenenue cmeceit 1 0 1 19.09.2023 bu6nuoreka [IOK
(Ha mpuMepe OYNCTKU https://m.edsoo.ru/ff0d28c8
MOBapEHHOM con)»
bu6nuoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 21.09.2023 https://m.edsoo.ru/ffod2a6e



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

XUMHYECKHUE DIIEMEHTEIL.

bu6nuoreka [IOK
! 3uaxu (CuMBOIDT) 26.09.2023 https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX JICMEHTOB
[Ipocteie U cnoxHbIE bubmmoreka [IOK
28.09.202
8 BEILIECTBA 8.09.2023 https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE bubnmnoreka HOK
9 03.10.2023
yUCHHE https://m.edso0.ru/ff0d2d50
3aK0H ITOCTOSIHCTBA
COCTaBa BEIIECTB. Bu6 110K
nonMoTeKa
10 Xumuueckasi popmyoia. 05.10.2023 https://m.edsoo.ru/ffod2eae
BanieHTHOCTH aTOMOB
XHMHYECKHUX JIEMECHTOB
OTHOCUTENbHAS aTOMHAS Bu6 1IOK
nonroTeKa
11 Macca. OTHOCUTEIbHAS 10.10.2023 https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
MaccoBas nons En6 110K
nonMoTeKa
12 XHMHYECKOT0 2JIEMEHTA B 12.10.2023 https://m.edsoo.ru/F0d350¢
COCTUHCHUH
KonuuectBo BemecTna. bu6mmoreka IIOK
13 17.10.2023
Mons. Monspnas macca https://m.edsoo.ru/ff0d5230
duznveckue u B LIOK
noIMoTEKA
14 XHUMUYCCKHE SBICHUS. 19.10.2023 https://m.edsoo.ru/ffod37fa
XuMudeckasi peakius
[Ipu3Haku u ycnoBus Bu6 110K
nOIMoTEKA
1 24.10.202
> P OTeK%HM XHMITHECIIX 0.2023 https://m.edsoo.ru/ff0d3a16
peakimit
16 3aK0oH COXpaHEHUsT MaCcChl 26.10.2023 bubnmoreka [JOK

BENIECTB. XUMHUUECKUE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

YpaBHEHUS

Brrauciaennst KoJIm4uecTBa,
MAaccChl BEIIIESCTBA 110

bu6nuoreka [IOK

17 07.11.2023
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus
XUMUYECKHUX PEAKLUN Eu6 110K
MOJIMOTEeKA
1 11.202
8 (coepmrerms, 09 023 https://m.edsoo.ru/ff0d3f34
pa3noKeHUs, 3aMEIICHHUS,
oOMeHa)
M. B. JlomoHoCOB —
Y4EHBIA-OHIUKIIONIEUCT. bubnnorexka HOK
19 14.11.2023
O6o006menne u https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alMsl 3HAaHHHA
KonTtponsHast pabora Nel Bu6 110K
noIMoTeKa
2 B 16.11.202
0 1o TeMe «Betiectsa 1 6 023 https://m.edso0.ru/ff0d4290
XUMHUYECKHE PEAKITUN
Bo3nyx — cMech ra3os.
CocraB Bo3ayxa. bubnmnoreka [JOK
21 21.11.2023
Kucnoponx — snemenT u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusznyeckue u
XHMHYECKHUE CBOMCTBA Bu6 110K
nOIMoTeKa
22 23.11.202
KHCII0pOAa (peaKiiin 3 023 https://m.edsoo.ru/ff0d4614
OKHUCIIEHUS, TOPEHHE).
IToustre 06 okcumax
93 Crioco0sI ToTyYeHust 28.11.2023 bubnmoreka [JOK

KHCIIOPO/a B

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

naboparopuu u
IPOMBIIIUICHHOCTH.
[Ipumenenue xkucaopoaa

TemnoBoii 3¢ ekt
XMMHYECKON PEAKIIUH,

MOHSITHE O BuG 10K
NOJIMOTEeKA
24 | Tepmoxmwiricckom 30.11.2023 | 1 os:/im edsoo.ru/ff0da790
ypaBHEHUH, DK30- U
SHJIOTEPMHUYECKHIX
peaKIusIx
TomnuBo (HedTh, yroib U
MeTaH). 3arpsi3HeHUE bubnmnoreka HOK
25 05.12.2023
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[TpakTrueckas padora No
26 3 o teme «Ilonyuyenue u 07.12.2023 bubmuoreka [JOK
coOupaHHe KHCIOpOa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE E€r0 CBONCTB)
Boaopon — snemeHT u
27 | n fcfoenge ecTBO 12.12.2023 | Dromtorexa OK
p B ' " https://m.edsoo.ru/ff0d4dd0
Haxoxzaenue B nmpupoe
duznyeckue u
XUMHUYECKHUE CBOMCTBA bubmmoteka [IOK
28 14.12.2023
Bojopoa. [Ipumenenune https://m.edsoo.ru/ff0d4dd0
BOJIOpOA
[TonsiTHE O KMCHOTAX U but6mmoreka [IOK
29 COJISIX 19.12.2023 https://m.edsoo.ru/ff0d50d2
30 CrocoOBbI MOTyIeHHS 21.12.2023 | bubmmoteka [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

BOJIOpO/Ia B J1aOOopaTopuu

https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas pabora Ne
4 no Teme «Ilomyuenue u

bu6nuoreka [IOK

31 26.12.2023
cobupaHue BOJOpoaa, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE Er0 CBOMCTB)
MonsipHblii 00BEM Ta30B. bubnumoreka [JOK
2 28.12.202
3 3akoH ABorazpo 8 023 https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,
KOJIMYECTBA BEIISCTBA B 10K
HOINOTEKA
.01.2024
33 Fasa fio ero H3BecTHOMY 09.01.20 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA
Wi 00bEMY
Brrauciienus 00EM0B
ra3oB 10 YPaBHEHHIO B 10K
HOINOTEKA
4 11.01.2024
3 peaKiiy Ha,_OCHOBe 0120 https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEBIX
OTHOIIICHUM Ta30B
dusnueckue u Bu6 110K
. nOINOTEeKA
35 XHMUYECKHE CBOMCTBA 16.01.2024 https://m.edsoo.ru/ff0d587a
BOJIBI
CocTaB OCHOBaHUH. bubmuorexa [JOK
36 18.01.2024
[Tonsarue 06 nuAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTenb.
Haceimenneie u
37 HEHACHIIICHHEIS 93.01.2024 bu6nuoreka [IOK

pacTtBopsl. MaccoBas
JI0JIsl BEIIECTBA B
pacTBope

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[IpakTuyeckas pabora Ne
5 o Teme

«IIpuroroBnenue Bu6 110K
nonMoTeka
38 .Ol.
paCTBOP(_)_B ¢ . . 25012024 https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO
BEILIECTBA»
KoHntposnbnas pabora No2 B 10K
nonMoTeKa
39| noTeme «Kucropox, 30.01.2024 1 1 os:im.edsoo.ru/ffod6342
Bonopoxn. Boga»
OKCHJIBI: COCTaB, Bu6 1IOK
nonroTeKa
40 Kraccupukanu, 01.02.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyuenue u
XHMHYECKUE CBOMCTBA bu6mmoteka [IOK
4 KHCJIOTHBIX, OCHOBHBIX U 06.02.2024 https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
OCHOBaHHUSI: COCTaB, Bu6 110K
noIMoTEeKa
42 KraccH Ui, 08.02.2024 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyuenue n Bu6 110K
. noIMoTEeKa
43 XI/IMI/ILICCK\IjIe CBOMCTBA 13.02.2024 https://m.edsoo.ru/ffod67ca
OCHOBaHUI
KucnoTsl: cocras, Bu6 110K
noIroTEeKa
44 15.02.2024
KJTaCCU(pUKAIIUS, 5.02.20 https://m.edsoo.ru/ffOdfee2
HOMECHKJIaTypa
IT
45 OJIy4eHue 1 20.02.2024 bubmumoreka [IOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

KHUCJIOT

Conu (cpenuue):
HOMEHKJIATypa, CIIOCOOBI

bu6nuoreka [IOK

46 22.02.2024
IIOJIyYEHUSI, XMMUYECKUE https://m.edsoo.ru/00ad9474
CBONCTBA
[IpakTuyeckas pabora Ne
6. Pemienue
AKCTIEPUMEHTAIIbHBIX BuG 10K

nonmorTexa

47 27.02.2024
Jalatt o Tene 02.20 https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJ1acChl
HEOPraHUYECKHUX
COEIMHEHUI
I'enernueckas cBsA3b
MEXIY KJIaccamu bubnnoreka IIOK

48 29.02.2024
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
COeTMHEHUU
0606

49 oO1eHue u ) 05.03.2024 bubmuorexa [JOK
cHUCTeMaTHu3aus 3HaHUM https://m.edsoo.ru/00ad9ch2
KonTpoabHnas padora Ne3

50 o Teme "OCHOBHBIE 07.03.2024 bubmuotexa [JOK
KJIACCBhl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHui"
[IepBble mONBITKH
KJaccuukanmum EuG 110K

nonmoTeka

51 . 12.03.2024
XUMHFACCIHX STICNEHTOB https://m.edsoo.ru/00ad9ffa
ITonsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

52 [Tepuoanueckuii 3aK0H 1 14.03.2024 | bubmumoreka [IOK



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

IIepuoanueckas cucrema
XUMHYECKHX 3JIEMEHTOB
J. . Menneneena

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

[Iepuonsl, rpynimsl,

bu6nuoreka [IOK

53 19.03.2024
HOATPYIIIIBI https://m.edsoo.ru/00ada52c
CrpoeHue aToMOB. B 110K
nonnoTexa
4 . 21.03.2024
> Cocta aToMHbIX 4¢P 03.20 https://m.edsoo.ru/00ada342
H3oTonbl
CrpoeHue 3J1eKTPOHHBIX
000J104€K aTOMOB B 10K
nonuorTeka
2.04.2024
> DJIEMCHTOB . 02.04.20 https://m.edsoo.ru/00ada6bc
Ilepronnueckoit cucTemsl
. . MenneneeBa
XapakTepucruka
XUMHUYECKOTO JIEMEHTA Bu6 110K
nonroTeka
4.04.2024
56 o -ero HOHO)KteHIO B 04.04.20 https://m.edsoo.ru/00ada824
[Iepnoanueckoii cucreme
J1. 1. MenneneeBa
3HaveHue
[Iepnoanueckoro 3akoHa
57 JUJISL pa3BUTHS HAYKU U 09.04.2024 bubmuotexa [JOK
npaktuku. JI. H. https://m.edsoo.ru/00ada96e
MeHnneneeB — y4EHBIN,
MeJaror U rpaxaaHuH
DJIEKTPOOTPHUIIATETLHOCT EuG 110K
nonmoTeka
11.04.2024
58 b GTOMOB XHMIHCCIHX 04.20 https://m.edsoo.ru/00adaab8
AJIEMEHTOB
59 WNonnas xumudeckas 16.04.2024 | bubmmoteka [[OK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

CBSI3b https://m.edsoo.ru/00adac34
60 KoBanentnas nonspuas 1 18.04.2024 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas 1 93.04.2024 bubnmnoreka HOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
gy | Merammriecka 1 25.04.2024
XUMUYECKasH CBSI3b
63 TBepbie BelecTBa 1 30.04.2024
bubmuorexa [IOK
02.05.2024
64 CTeneH, okuceHHs 1 https://m.edsoo.ru/00adae28
OKHCITUTENTBHO- B 10K
nonroTeKa
65 BOCCTaHOBUTEIbHBIC 1 07.05.2024 httos://m.eds00.ru/00adb076
peakiuu
Okucnurtenu u bubmuorexa [JOK
06 BOCCTAHOBMTEIIH 1 14.05.2024 https://m.eds00.ru/00adb076
KonrtponsHas padora Ned
1o reMe «CTpoeHue bubmuoreka [JOK
o7 aroma. XUMHUUECKast . 16.05.2024 https://m.edso00.ru/00adb486
CBSI3bY»
Pe3epBHbIii YpOK.
bubmmoteka [IOK
68 1 21.05.2024
O6obmerHe u . https://m.edsoo.ru/00adb33c
cUCTeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

9 KITACC

KoaunuyecTBO 4acoB

Ne Tema vpoka KouTpo IpakTny Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n P Bcero JbHBIE eCcKue HU3YyYCHUHA 06pa30BaTeJ’ILHLIe PeCYypChI
padoThI padoThI
[Iepnonrueckuit 3aKoH. Eub ITOK
nonIoTexa
1 [Tepuonnueckas cucTeMa XUMHUYECKUX 1 0 0 05.09.2023 https://m.edsoo.ru/00adb59e
sneMenToB [. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB Eus LIOK
nonmoTexa
2 ¢ 1 7.09.202
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 0 0 07.09.2023 https://m.edsoo.ru/00adb6h6
NIEPHOJIOB
3 Kitaccudukanust 1 HOMEHKIIaTypa 1 0 0 12 09.2023 bubnmnoreka [HOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xumnueckoi CB}I?I/I U THUIIBI 1 0 0 14.09.2023 bu6nunorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
5 Monb—eanHuna KoJam4ecTBa BeecTBa 1 0 0 19.09.2023 bubnnorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
bu6nuorexa [IOK
6 PacuéThl 110 ypaBHEHHAM peaKIHii 1 0 0 21.09.2023 | pttps:/m.edsoo.ru/ffod5708
Pemenue pacy€THbIX 3a1a4 €
bu6nuoreka [IOK
7 i i 1 26.09.202
UCIIOJIb30BaHNEM YpaBHEHUHN peaKinuii 0 0 6.09.2023 httos://m.edsoo.ru/ff0d5708
3akoH ABoraJipo. MossipHbIi 00bEM bubmuoreka [JOK
1 0 0 28.09.202
8 rasoB 8.09.2023 https://m.edsoo.ru/ff0d542e
9 Pacuérel o ypaBHEeHUAM peakLuii ¢ 1 0 0 03.10.2023 bubnunoreka IIOK
y4acCTHUEM Ia30B https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708

Pemenne 3ama4d ¢ MCIoab30BaHUEM

10 N N 05.10.2023
YpaBHEHUH XUMUYCCKUX PEAKITUI
O06o0maroiee MOBTOPEHUE
11 10 TeMe «CTeXHOMETPHUYECKHE 10.10.2023
pacuEThI»
12 Kontponbnas padora Nel o teme 12.10.2023
«CTeXHOMETPHUYCCKUE PACUCTHD) e
13 DNEKTPOIUTHI U HEITEKTPOIIUTHI. 17.10.2023 Bbu6muotexa [JOK
' DJIEKTPOIIUTHYECKAS IUCCOLMALHS o https://m.edsoo.ru/00adcd68
i bubmuorexa [JOK
14 Jluccoumanys KUcioT, OCHOBAaHUM U 19.10.2023
coleit https://m.edsoo.ru/00adcd68
bubmuorexa [JOK
15 24.10.2023
CwibHBIC U CITa0bIe SJICKTPOITUTHI https://m.edso0.ru/00adcd6s
16 KucnotHocts cpeapl. Bogopoanblii 26.10.2023
[IoKa3aTelib
17 Peakmii noHHOTO OOMEHA M YCIIOBUS UX 07.11.2023 Bubmnorexa HOK
NpOTeKaHHs L1 https://m.edsoo.ru/00add448
18 Pemrenue 3agad Ha cocTaBlIEHUE HOHHBIX 09.11.2023 bu6nuorexa [IOK
ypaBHEHUH peakImii o https://m.edso0.ru/00add5d8
CBolicTBa BaXKHEHIIINX KJIACCOB
19 HEOPTaHWYECKUX COCAMHCHUI B CBETE 14.11.2023 Bubmnorexa HOK
TeOPHH AIEKTPOTHTHIECKOT L1 https://m.edsoo.ru/00add5d8
IACCOIAAINN
I[Ipaktraeckas padora Ne 1. «Permenue brbmorexa LHOK
20 KCTIEPHMEHTATBHBIX 33/1aT 16.11.2023 https://m.edsoo.ru/00addbfa
but6mmorexa [IOK
21 OKHucIeHNe U BOCCTAHOBJIEHHE 21.11.2023

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adb076

CocraBneHue ypaBHEHUN

bubnunoreka LIOK

22 OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX 23.11.2023 | https://m.edsoo.ru/00adcade
peakuui
XUMHUYECKHUE UCTOYHHUKHY TOKA.
23 DIEKTPOXUMUYCCKUN Psifl HAPSKCHHMA 28.11.2023
METaJIJIOB
24 DIEeKTpOIn3 30.11.2023
O6o0maroiee MOBTOPEHHUE T10 TEME
25 «OKHUCIUTENBHO - BOCCTAHOBUTEIILHBIE 05.12.2023
PEaKIm»
26 TernoBbie 3 (HEeKTh XUMUYECKIX 07.12.2023 BH6J_IHOTeKa HOK
peaKIii L https://m.edsoo.ru/ff0d4790
bubmuorexa [IOK
27 CKOpOCTh XUMHUUYECKUX PEAKIIUI 12.12.2023 | hitps://m.edsoo.ru/00adbe9a
Knaccugukaiius XuMHUUECKUX PeaKInid bubmmorexa LIOK
28 14.12.2023 -
[0 PA3THIHBIM TTPH3HAKAM https://m.edsoo.ru/00adbch0
KonTponsHnas padora Ne2 no teme bu6muoreka [JOK
29 "XuMHYecKue peakiumn" 19.12.2023 | https://m.eds00.ru/00addecO
30 OO6w1as XxapakTepUCTHKA HEMETAILIOB 21.12.2023
bubnunorexa LIOK
31 Xiop 26.12.2023 | pttps://m.edsoo.ru/00addfe2
bubanoreka [JOK
32 Xnoposonoposi. CosstHas KUCIO0Ta 28.12.2023 | https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

bubnunoreka LIOK

33 TajoreHs! 09.01.2024 | https://m.edsoo.ru/00addfe2
bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

34 Cepa u e€ coequHeHHs 11.01.2024 BuGmorexa LIOK
https://m.edsoo.ru/00ade802
bubnuoreka [{OK

35 CepHast Kuciora 16.01.2024 | hitps://m.edsoo.ru/00adea28
bubnuoreka [{OK

36 A3zot 18.01.2024 https://m.edsoo.ru/00adeea6

bubnunoreka LIOK
23.01.2024
37 Anmmmak https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 2 mo Teme Bu6 110K
nOJIMOTEeKa
38 «HovnyquHe aMMHMaKa, U3y4YEHHE €T0 25.01.2024 https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KucjoTa, e€ husndeckue u bu6anoreka LIOK

39 XUMHYECKHE CBOMCTBA 30012024 https://m.eds00.ru/00adf306
bubanoreka LIOK

40 ®ochop 01.02.2024 | hitps://m.edsoo.ru/00adf68a

but6mmorexa [IOK

Al Docopras kucnoTa 06.02.2024 https://m.edsoo.ru/00adfc20

but6mmorekxa [IOK

42 08.02.2024

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

43 Vronb 13.02.2024

44 VYrapHblii U yTIIEKUCIIBIN Ta3bl 15.02.2024 | bu6moteka [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

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

[IpakTuueckas padora Ne 3 o reme

bubnunoreka LIOK

45 20.02.2024 -
"TloMyuermue yrieKucoro rasa” https://m.edsoo.ru/00ae027e
bubnunoreka LIOK
46 YronpHasg KUCIO0Ta U €€ COJIU 22022024 https://m'edsoo_ru/OanOOGC
47 KpyroBopot yriepozaa B npupoze 27.02.2024
. bu6mmoreka IIOK
48 K 29.02.2024
DEMITHH 1 610 coeimmemt https://m.edsoo.ru/00ae080a
[TpakTueckas pabota Ne 4. Pemenue
JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubmuoreka [IOK
49 05.03.2024
«Baxnenme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCJTMHEHUS
50 O6o06m1aro1iee TOBTOPEHHE 07.03.2024
o teMe «HemeTramibn)
KonTponsHas pa6ora Ne 3 no Teme brbnmorexa LIOK
51 «HeMeTams, 12.03.2024 | https://m.eds00.ru/00ae0e18
OO61mas XapakTepUCTUKA XUMUIECKUX brbmorexa [IOK
52 14.03.2024 -
3JIEMECHTOB — METAILIIOB. https://m.edso0.ru/00ae103e
bu6nuorexa [IOK
[TpocTsie BeliecTBa — METAILIBL.
53 19.03.2024 -
XUMHUYECKUE CBOMCTBA METAJIOB. hitps://m.eds00.ru/00ae1156
bubnunorexa LIOK
54 [Tonyuenue MmeTamion 21.03.2024 | https://m.edsoo.ru/00ae1156
55 [IpumeHeHre MeTalIoB B TEXHUKE 02.04.2024



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bubnunoreka LIOK

56 [1lenouHble METAILTBI 04.04.2024 | https://m.edsoo.ru/00ae14b2
bubnunoreka LIOK
57 Kanbrmii 09.04.2024 | hitps://m.edsoo.ru/00ae15e8
bubnunoreka LIOK
58 ANIOMUHHH 11.04.2024 | https://m.edsoo.ru/00aelc64
bubmnoreka IIOK
59 Keieszo 16.04.2024 https://m.edsoo.ru/00ae1d86
[TpakTuyeckas padora Ne5. Pemenne bubnmnoreka HOK
60 9KCIIEPUMECHTAJIBHBIX 3a/1a4 110 TEME 18.04.2024 | https://m.edsoo.ru/00ae3des
«MeTtamib»
61 O0001Ienne U cucTeEMaTH3alNsl 3HAHUN 23.04.2024
O06o0matroiiee MOBTOPEHHUE 1O TeMaM
«Ctpoenue aroma. [leproguueckuii
62 3akoH u [lepuoanueckas cuctema 25 04.2024
XAMHUYECKHUX DJIEMEHTOB
J.M.MenneneeBa»
63 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 30.04.2024
AJIEMEHTOB W MPOCTHIX BEIICCTB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
64 CIIO’KHBIX COSIMHEHUH DJIEMEHTOB — 02.05.2024
BBICIIIUX OKCHJIOB M THIPOKCHJIOB,
JICTYYIMX BOJOPOIHBIX COSTMHECHUN
Knaccudukanus u crpoerue
65 07.05.2024 bubnuoreka [{OK

OpTraHU4YCCKUX BEIICCTB

https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae054e

Yraesonopoasl. Kucnopoacoaepsxaine

66 OPraHUYECKHE BEIIECTBA 1 14.05.2024
67 Kontponbnas padora Ne 4 (uTorosast) 1 16.05.2024
AHaM3 KOHTPOJBHOM paboTHI.
68 UTOroBbIN ypoK 1 21.04.2024
OBIIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xuwmus: 8 kiace: yueOnux/ B.B.Epemun, H.E. Ky3smenko, A.A. JIpo3nos,
B.B. Jlynun: nox penakiueii B.B.JIyauna. — M.: «/Ipoda», 2021 r

» Xwumus: 9 kiace: yueOnux/ B.B.Epemun, H.E. Ky3smenko, A.A. JIpo3nos,
B.B. Jlynun: ox penakiueid B.B.JIyauna. — M.: «/Ipoda», 2021 r

* Ttabnuipl: [lepuonnueckas cuctema XxuMmudeckux sinemeHTos /1. 1.
MenneneeBa, TabauIa pacCTBOPUMOCTH, SJIECKTPOXUMUUECKHUM s

HaIIPsAKCHUSA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e https://iro-49.ru/wp-content/uploads/2023/04/XuMus-6a30Bblii-yPOBEHD. -

Peanuzanug-rpedcosanuii-OI'OC-0CHOBHOTr0-0011€r0-00pa30BaHUs.

e ABTOpCKas nporpamma Kypca xumuu s 8 — 9 knacca B.B.EpemuHa,
H.E.Ky3pmenko, A.A. [poszmoa, B.B. JlyHumHa mnona penakuuei
H.E.Ky3pmenko, B.B.Jlynuna, BbimymieHHOM W31arenbCkum LIEHTPOM
«poday, 2013 r.

e -Mertoauueckoe nocoome. Xumusa 8-9 kimacc, omyour.: Xumus. 8-9 ki
Mertoanueckoe nocodue/ B. B. Epemun, A. A. IIpo3aos, 2. 0. Kepumon

-M. : Ipocda, 2018. — 256 c.
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