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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHUM 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
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPETOIaBaHus Y4eOHOTO MpeaMeTa « XUMHUsH
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHMS] XUMHU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TPeOOBaHHM K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroiierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
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;

BHOCUT BKJIAJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaroIINXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4HbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
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
pa3BUTHA.

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 IO XUMUU CPOPMHUpPOBaAHA 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 PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS 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 (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (POPMHUPOBAHUIO
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 H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKPYXKAOUUH 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
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OpuOOIIEHNHM K HAy4YHbIM METOJaM IIO3HAHUS MpPH HM3YYEHUU BEIIECTB 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 XMMHUHU HAa YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM 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 00yUYaIOIIUMUCS
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 YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSl LEHHOCTM XUMHUYECKHUX 3HAHMM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE 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. Moiib. MonsipHast Mmacca. B3auMocCBsi3b 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 pEeaKui (COeTUHEHNs, Pa3I0KEeHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BEUIECTB, HAOJIOJECHUE
¢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
ONMKCAHWE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX pEeaKlMil (pasiioKeHue 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 ).

BaxxHelue npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrocoObl

5



MOJIyYeHHUSI KUCIopoAa B J1abopaTopuu W TPOMBINIUIGHHOCTH. 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 MapHUKOBOIO 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

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.

duznueckue CcBOMCTBa BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

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

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

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEECICHUE COAECPKaHUs KHUCIOpOAa B BO3AYXE, MOJYUYEHHUE,
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, PACNO3HABAHME W W3yUCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),
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WCCJIEIOBaHNE O0pa3IOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
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, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
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.

[lepnognueckuit 3axoH. [lepuognyeckas cucremMa XMMUYECKUX 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. M3oTomnbl. Dnektponsl. 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 H3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIIEHUs K BOCCTAaHOBIIEHUS. OKUCIUTENIN 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 pa3aoKeHusl, COEAUHEHHUS).



Mescnpeomemmnbnie ceasu

Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBJISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOmue ecTeCTBeHHO--HAYYHbIE TIOHATH: HAYYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasI peaKUMs

IIepronnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs H HUX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3H. THIBI KPUCTAIIIUMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKHA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUM, TEHETUYECKAs CBS3b HEOPraHNUYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUUW U TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.



OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBiieHHE  ypaBHEHHIl
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUAd C  HCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHbIE W COKpAIl€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiiui Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaIoB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBUS PA3JIMYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONIUX  TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBbIJCICHUE Ta3a, o0O0pa30BaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaibl 4 MX coeIMHEHU S

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeo4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYEHHE, MpUMEHEHHUE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOpPUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3NUeCKHMe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
NpEeACTaBUTENS Kjacca KHUCIOT W cheuu@puyeckue). XHUMUYECKHE pPEaKIuH,
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JeKale B OCHOBE MPOMBIIUIEHHOTO Croco0a MONYy4YeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cynbdar-uoH. HaxoxaeHue ceppl u €€ COCIUHEHHM B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

Obmas xapaktepuctuka 37meMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacIpOCTPAHEHHE B MPUPO/E,
busnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAHEHHE B MpUponae, (U3MUYECKUE U XHUMHYECKHUE
cBoiictBa. AncopOiusa. KpyroBopot yriaepoaa B npupojie. OKCUIbI yIiiepoaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHbBIE C OKCHJIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nueckue U XMMUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbIE HMCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKN BaXKHBIX BEILIECTBAX: JKUPaX, OelIKaX, yriieBoJax — U X
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIy4YCHHE U
npuMmenenrne. CoenuHeHHs KpeMHus B mnpupoje. OOmue mpeacTaBieHHus 00
okcunie kpemaus (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
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OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa IO JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, W3y4YEHUE XHWMHYECKHX CBOWCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha CyJbdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHUE U U3Yy4YCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HaAKOB
UX IPOTEKaHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YeHUE Mozenei
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM TPOTUBOTras3a, MojydyeHue, coOOUpaHue, pacrlo3HaBaHUE M M3yUYCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YUYCHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeMEeTaIUIbl U UX COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO0m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTtayuindeckasi CBsi3b U
METAJIMYECKass ~ KpPUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosyueHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl 1
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TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B IpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI U coyn kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJB30BaHUE BHJECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momols npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBhl METAJUIOB, MOJIMMEpPHbBIE
MaTepualbl).
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Mescnpeomemmnbnie ceasu

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUH, SIBJISIOIIUXCS CUCTEMHBIMU JIJI OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIEib, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TONbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpPUCTAIUIMYECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIEC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTO  OOILETO
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
oOlIeCTBEe MpaBUJIaMU U HOPMaMU TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
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

[IEHHOCTHOT'O OTHOIIEHUS 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,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

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 TIpollecC€ JTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTHU
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,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIUE
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;

[I03HABAaTEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YeOHBIMH TEKCTaMM, CIPABOYHOU
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JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHA OOyuY€HUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KyPEHHS),
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 pe3yibTaTamM TpPYAOBOW JEATEIbHOCTH, B TOM YHCIIE 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 npoeCCUOHATBHON IEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyLIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO M
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 MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUHU, 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,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
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
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HAy4YHOW KapTHHE MHUPA, U YHUBEpCaJbHbIC yYUeOHbBIC NCUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh 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 TNO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  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 CY>KICHHU;

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, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;
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YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIK 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 OKPYIKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEIJIOKEHHOM 3a]1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU4€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 (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALINSA
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 HEOOXOJUMOCTH 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 3HAHUNA 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 mpeaMeTHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €r0  HWHTEpIpEeTallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOU 3P (EKT peakiinm,
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 TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

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

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
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. Menaeneena:
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 Ilepuognyeckoit
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 XuMuUdeckux d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHII;

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 — [JIsi 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/IOBaHHMEM, a TakXKe TMpaBHIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS] YMECHUI:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYIECKast CBSI3b, TETIOBOU A(dEKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
koHuentpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX HIIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHeUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOI'O

20



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPECTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca dTUX PeaKIni;
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
COCIMHEHWsI, 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 TOIYYEHUI0O 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-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJCTBEHHBIX CBS3€d — I WU3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3iesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 16 1 0 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Wroro no pazneny 21
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmmoteka IIOK
2.1 6 0 1
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 4 0 1
U CONSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 8 1 1 bubmmoteka IIOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 KonndaecTBeHHBIC OTHOIIICHUS B 7 0 0
XUMUH
95 OCHOBHBIE KJIaCChl 1 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEIUHEHMIH https://m.edsoo.ru/7f41837c
Hroro no paszneny 36
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Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

Ilepronnueckuii 3aKOH U
31 IIepnoanueckas cucrema 4 0 bubnuoreka [JOK
' XMMHYECKHUX 31eMeHToB 1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMUYeCKasi CBA3b. Bu6 110K
noInoTeKa
2 - 1
3 Oxucamnrensio 6 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [IOK
4 1
TOro o pasiely 0 https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
P 1
C3CPBHOE BpeMA 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 6 0 1 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 10 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 21
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 6 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 7 0 1 bubmmorexa [TOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 8 0 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 9 1 1 noimorexa L

I(peMHI/Iﬁ 1 uX COCAUMHCHUA

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

30

. bubnuoreka [JOK
31 Obmwe cpojicTsa MeTaIIOB 3 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 9
AKHENIME METAJUIBL U UX COEAUHEHUS https://m.edsoo.ru/7f412636
Htoro no pazneny 12
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 4 bubnnorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pasneny 4
PesepBHOE Bpems 1 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 HpeUL[MeT xAMUH. BemecTBa u ux 1 0 0 05.09.93 bubnmnoreka [JOK
CBOMCTBA. https://m.edsoo.ru/ff0d210c
Meroas! no3nanus B xumui. [IpaBuia BuG 1OK
nonIMoTeKa
2 0 0 1 0 0 07.09.23
TORHITIH DESOUABHOUTIH [Pl pabOTe B https://m.edsoo.ru/ff0d227e
XUMHYECKOM KaOMHETe.
[IpaxTnueckas padora Ne 1 "ITpuémbl BuG 1OK
nonIMoTeKa
3 0 0 1 0 1 12.09.23
OOPATIEHITE € IabOPaTOPHLRM " https://m.edsoo.ru/ff0d23dc
obopynoBanueM. CTpoeHue miameHu".
4 YucTeie BelecTa fI cMecu. CrocoObl 1 0 0 14.09.93 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 HpaKTqucxav;I pabota Ne % Ouncrtka 1 0 1 19.09.93 bubnuoreka [IOK
3arpsI3HEHHON TOBapEeHHOM conn'. https://m.edsoo.ru/ff0d28c8
5 DOU3NYECKUe U XUMUYECKUE SIBIICHUS. 1 0 0 21.09.23 bu6mmoreka [IOK
XHUMUYECKUE PEAKLIUU. https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
7 A . 1 26.09.23
TOMB, MOTICHYIHL 1 HOHR! 0 0 https://m.edsoo.ru/ff0d2a6c
8 BeniecTBa MoJieKyIsIpHOTO U 1 0 0 28.09.23 bubnmuotexa [JOK
HEMOJIEKYJISIPHOTO CTPOEHHS. https://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
9 IT 1 0 0 03.10.23
POCTRIE 1 CHOXHbIC BEMlecTRa https://m.edsoo.ru/ff0d2a6c
10 XUMHYECKHUE IIIEMEHTHI. 1 0 0 05.10.23 bubnmuotexa [JOK
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OTtHocuTeNbHAs aTOMHAs Macca. 3HaKu
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB.

https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
11 3 . 10.10.23
AKOH MOCTOSTHCTBA COCTaBa BEIIECTB httos://m.edsoo.ru/ffod2eae

12 Xumuyeckue GopMyIIbI. 12.10.23 bubnunoreka HOK
OTHOCUTENIbHAS MOJIEKYIIIPHAs Macca. o https://m.edsoo.ru/ff0d323c
BprauciieHus mo XuMHU4eCKuM Eu6 1IOK

UOIMOTEKA

13 .M 17.10.23
Qopwynam. Maccosas 1o https://m.edsoo.ru/ff0d350c
XUMHYECKOTO DJIEMEHTA B COSAMHCHHH.

14 Beruucnenusa no XuMH4eCcKuM 19.10.93 bu6mmorexa [IOK
dbopmynam. https://m.edsoo.ru/ff0d350c
BaneHTHOCTh XMMHUYECKUX 3JIEMEHTOB. BuG OK

15 Ornpenenenne BaJIGHTHOCTH I—)iIGMGHTOB 24.10.23 htI:sz:I/I;Ir?wfécsigru/fde350c
1o hopMyJiaM UX COCITUHCHH.

16 Cocrapnenne XuMU4YeCKUX GOpMyJI 1O 26.10.23 bubnnoreka [JOK
BAJIEHTHOCTH. o https://m.edsoo.ru/ff0d350c

17 ATOMHO-MOJIEKYJIIPHOE yUY€HUE. 3aKOH 07.11.23 bubnnorexka [JOK
COXPAHEHHUS MacChl BEIIECTB. o https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK

18 X . 09.11.23

VIMIACCIHE YPABHEHIE https://m.eds00.ru/ff0d3b88
bu6mmoreka [JOK

19 T . 14.11.23

VTP XHMITICCIHX peaicttin https://m.edsoo.ru/ff0d3f34

20 O0600611eHre 3HaHUH TI0 TeEME 16.11.23 bubmmoreka [JOK
"BellecTBa U XUMHUYECKUE PEAKIUH". o https://m.edsoo.ru/ff0d40c4

91 Kontponbnas padota Nel o teme 91.11.23 bubnuotexa [JOK
"BenlecTsa U XUMHYECKHE Peakmun'. o https://m.edsoo.ru/ff0d4290

99 Kucnopon. O6miast xapakrepucTuka, 53.11.93 bubnmnoreka [JOK

HaXOXICHUC B IPHUPOAC, MOJTYUYCHHUC.

https://m.edsoo.ru/ff0d448e
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93 CgoiicTBa kuciopoja. [loustue 06 28.11.93 bubnmoreka [JOK
OKCHJIax. o https://m.edsoo.ru/ff0d4614
24 [Ipumenenue kuciopona. Kpyrosopor 30.11.23 bubnunoreka HOK
KHUCJIOPO/Ia B TIPUPOIE. o https://m.edsoo.ru/ff0d497a
[TpakTrueckas pabora Ne 3
25 "[TonyueHnre KUCIOPOIa U U3YUCHUE 05.12.23 bubmorexa LOK
e ! PO Y o https://m.edsoo.ru/ff0d4ae2
€ro CBOMCTB".
bubmuoreka [JOK
26 LA . 07.12.23
O30H. AJLIOTPOIHA KHCIOPOLA https://m.edsoo.ru/ff0d448e
Bosnyx u ero cocras. Eub 10K
nOJIMOTEeKA
27 0 12.12.23
?aMOCTOHT?HLHa}I pabota 1o TemMe https://m.edsoo.ru/ff0d448e
Kucnopon".
28 Bonopon. Obmias xapakTepucTuka, 14.12.93 bubnuorexa [JOK
HaxO0JICHUE B MIPUPOJIE, IIOJTyUYECHHE. o https://m.edsoo.ru/ff0d4ddo
N bubnuorexa [JOK
2 _ 19.12.23
o CBOFHCTBA H IPHMCHEHHC BOAOPOA https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
30 II 21.12.23
OUITHE O KHCTOTAX 7 COMLIX https://m.edsoo0.ru/ff0d50d2
[IpakTnueckas padora Ne 4
31 "ITonyuyeHne BOIOpOga U UCCIIEIOBAHUE 26.12.23 Brbmmozexa [IOK
- g P o https://m.edsoo.ru/ff0d4f42
€ro CBOMCTB".
bu6mmoreka [IOK
32 B . 28.12.23
ona https://m.edsoo.ru/ff0d587a
33 XHUMHUYECKUE CBOWCTBA U MPUMEHEHUE 09.01.24 bubnuorexa [JOK
Bombl. [loHATHE 00 OCHOBAHUSX. R https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
4 B - .P . 11.01.24
3 O/ 7 PACTBOPHTCIL. FaCTBEOPH https://m.eds0o.ru/ff0d5b40
35 MaccoBas 1011 pacTBOPEHHOTO 16.01.24 bubnmuotexa [JOK
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BEIIECTBA. https://m.edsoo.ru/ffod5b40
bu6mmoreka [IOK
36 P . 18.01.24
CHICHHC sajad https://m.edso0.ru./ff0d5b40
[TpakTuyeckas padora Ne 5
37 "[IpuroroBiieHue pacTBopa ¢ 23.01.24 bubnunoreka HOK
OnpeenéHHON MacCoBOM H0Iel o https://m.edsoo.ru/ff0d5eba
pacTBOpEHHOTO BeriecTBa (coamn)".
38 O0600611eHre 3HaHU| TI0 TeEMe 55 01.24 bubnnoreka [JOK
"Kucnopox. Bogopox. Bona". T https://m.edsoo.ru/ff0d6342
39 KonTponbnas pabota No2 mo teme 30.01.24 bubnuorexa [JOK
"Kucnopox. Bogopox. Boaa". T https://m.edso0.ru/ff0d6342
40 KomnuuectBo BemiecTBa. MoJib. 01.02.24 bu6mmorexa [IOK
MousipHas macca https://m.edsoo0.ru/ff0d5230
41 BrlunciaeHus ¢ HCIOJIb30BaHUEM 06.02.24 bubmuorexa [JOK
MTOHSATHS "MOJIB". https://m.edsoo.ru/ff0d5708
Brruricnenus ¢ UCMonb30BaHUEM
42 MOHATUH "KOJIMUECTBO BellecTBa" 1 08.02.24 bubmorexa [JOK
| . - o https://m.edsoo.ru/ff0d5708
MoJIsipHas macca'.
43 3akoH ABoraapo. MossipHbIil 00bEM 13.02.94 bubnuoteka [JOK
ra3os. https://m.edsoo.ru/ff0d542e
BrrunciaeHus ¢ UCIIOJIB30BaHUEM Bu6 110K
uOIMoTeKa
14 oy i 0oBEM" 15.02.24
?OHﬂTHH MOVIPHBIIT OOBEM " https://m.edsoo.ru/ff0d55a0
OTHOCHTEJIbHAS TUIOTHOCTH ra3a.
Brruncnenus 00bEMOB rasos, Bu6 LIOK
nOIMoTeKa
45 20.02.24
YHACTBYIONHX B XMMATCCKMX https://m.edsoo.ru/ff0d55a0
peaKIusX.
46 OOBEMHBIE OTHOIIIEHUS Ta30B MIPH 99.02.24 bubnmuotexa [JOK

XUMHUYCCKUX PCAKIHUAX.

https://m.edsoo.ru/ff0d55a0
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CamocrositenbHas paboTa.

bu6mmoreka [IOK
47 Oxcupsl. 27.02.24 https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
4 r . . 29.02.24
8 MAPOKCHILL. OCHOBAHKA https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
4 X i 7. 05.03.24
9 MMHUYECKHE CBOMCTBA OCHOBAHUI https://m.edsoo.ru/ffod67ca
bu6mmorexa [IOK
50 A . 07.03.24
MGOTEPHEIE OKCIIBI H IHAPOKCH LI https://m.edsoo.ru/ff0d664e
bu6mmorexa [IOK
51 K . 12.03.24
HEHOTHE https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK
52 X i . 14.03.24
VIMHTACCIHE CBONCTRA KHCTOT https://m.edsoo.ru/ffOdfee2
bu6mmorexa [IOK
53 . 19.03.24
Comn https://m.edso00.ru/00ad9474
bu6mmoreka [JOK
54 X i i. 21.03.24
HIMHHCCIIE CBOHCTEA COTeH https://m.eds00.ru/00ad9474
55 I'eneTnyeckas cBA3b MEXKIY Kilaccamu 02.04.24 bubnnorexka [JOK
HEOPraHWYECKUX COETUHEHMUM o https://m.edsoo.ru/00ad9a50
[IpakTuueckas pabora Ne 6 "Pemenue
56 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME 04.04.24 bubnnorexka [JOK
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX o https://m.edsoo.ru/00ad9b7c
coequueHun""
KonTponbnas padorta Ne3 mo teme
57 "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX 09.04.24 bubmorexa HOK
- p o https://m.edsoo.ru/00ad9ela
COEIMHEHUI
58 Knaccudukamnms: xumuaeckux 11.04.24 bubnmuotexa [JOK
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anemeHToB. [IoHaTHE O rpynnax
CXOZIHBIX 2JIEMEHTOB.

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

[Tepuoanueckuii 3aKOH U

bu6mmoreka [IOK

59 [lepuoguueckast cucTeMa XUMHYECKHX 16.04.24
PHOZ https://m.edsoo.ru/00ada52¢c
anemeHToB /1. . Menaeneena
60 [Tepunoanueckas TabanIIa XUMAYECKUX 18.04.24 bu6mmoreka [IOK
3JIEMEHTOB. o https://m.edsoo.ru/00ada52c
Crtpoenue atoma. Pacnipenenenue
61 DJIEKTPOHOB I10 SHEPIreTHUECKUM 23.04.24 bubmaorexa LIOK
p p o https://m.edso0.ru/00ada342
YPOBHSIM.
3nauenue [lepuoauyeckoro 3akoHa ass
62 pa3BuTHUA HAyKu U npaktuku. /. 1. 95.04.24 bubnnorexa [HOK
MeHzenees — y4&HbIi, eaaror u . https://m.edsoo.ru/00ada96e
rpaKJIaHUH
63 DNEeKTPOOTPULIATETEHOCTh XUMHUYECKUX 30.04.94 bubnmnoreka [JOK
3JIEMEHTOB . https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 OCHOBHBIE BUIbI XUMUYECKOM CBSI3U. 02.05.24 https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
65 Crenenp okucieHus. OKUCIUTENN U 07.05.24 bubnnorexka [JOK
BOCCTAHOBUTEIIH. R https://m.edsoo.ru/00adae28
66 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 14.05.94 bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
67 KontponbHas padora Ne4 o reme 16.05.24 bubnuoreka [IOK
"CTpoenne atoMa. XMMHYECKast CBA3b". o https://m.edsoo.ru/00adb486
b K
68 HTorosslii ypoxk. 21.05.24 nommorexa [0

https://m.edsoo.ru/00ad9ch2
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OBIIEE KOJIMYECTBO YACOB 110

68 4 6
I[TPOI'PAMME
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoabubie IlpakTuueckue op
n/n Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[ToBropenue. [lepuogudecknii 3aK0H.
Ilepuoauueckas cucrema b K
puon 1 0 0 05.00.23 nommoreka 11O
XUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59
MenneneeBa. CtpoeHue aToma.
Pemienue 3a1au Ha BEIYHCIICHHE
MaccChl Wi 00bEMa MPOTYKTa
peaKkLMM 10 U3BECTHOM Macce Win 1 0 0 07.09.23
00BEMY HCXOJTHOTO BEIIECTBA,
COJIEpIKalIEro MPUMECH.
[ToBTOpenue. Buapl xumMnueckon
CBSI3U U TUIIBI KPUCTATIIMIECKUX 1 0 0 12.09.23 bubmorexa HOK
) p R https://m.edsoo.ru/00adbac6
pEImETOK
IToBTOpenne. OCHOBHBIE KJIACCHI
P ¥ 1 0 0 14.09.93 bubnmoreka [JOK
HEOPraHUYECKUX COCITUHEHUN. https://m.edsoo.ru/00adb7e2
KonTtponbhas padora Nel o treme
"TToBTOpenue u yriryOiaeHne 3HaHUH 1 1 0 19.09.23
OCHOBHBIX Pa3fesioB Kypca 8 kimacca"
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6 OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 21.09.23 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
7 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 26.09.23 bubmuorexa [JOK
peaKuuu. https://m.edsoo.ru/00adcade
3 TemoBsie 3¢ (HEeKThl XUMUYECKUX 58.09.23 bubnmoreka [JOK
peaKkIui. https://m.edsoo.ru/00adbcb0
. bubnmoreka [JOK
9 CKOpPOCTh XUMHUUYECKUX PEAKIUM. 03.10.23 https://m.edsoo.ru/00adbeda
[TpakTuueckast padorta Ne 1
10 "M3y4yeHue BIUSHUSA YCIOBUU 05.10.23 bubnnorexa [HOK
MIPOBEJICHUS XUMUYECKOW peakiuu Ha https://m.edsoo.ru/00addbfa
€€ CKOpoCTh".
OO6parumebie U HEOOpaTUMBbIE
11 peakuuu. [IoHATHE 0 XUMHYECKOM 10.10.23 Brommozexa [IOK
https://m.edsoo.ru/00adc28c
PaBHOBECHUHU.
CyurHocTs mporecca
AIEKTPOIUTUIECKON JUCCOLIUALINH. bubnunoreka [JOK
12 Brruucnenus no ypaBHeHUIM 12.10.23 https://m.edsoo.ru/00adcd68
XUMHMYECKUX PEaKLMi, €CIIU OJUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE.
13 Jlucconmarnyst KHCIIOT, OCHOBAaHUM M 17.10.93 bu6mmoreka [JOK
COJIEH. https://m.edsoo.ru/00add5d8
14 Cnalble ¥ CUITBbHBIC JIEKTPOIIUTHL. 19.10.93 bubnmnorexa [JOK
Crenens AMCCOLMALIAH. https://m.edsoo.ru/00add8b2
bubmuorexa [JOK
15 Peakiuu nonnoro ooMeHa. 24.10.23 httos=//m.edsoo.ru/00addA48
16 Peakiiun nonnoro ooMeHa. 26.10.23 Bubmzorexa LIOK

https://m.edsoo.ru/00add448
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XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB B
CBeTe MpeACTaBICHUHN 00

17 . 07.11.23
3JICKTPOJIUTUYECKON JTUCCOIMAIIUN 1
OKHCIIUTEIHLHO-BOCCTAHOBUTEIILHBIX
peaKuusx.
bu6mmoreka [IOK
18 I'maponus comnen. 09.11.23
P https://m.edsoo.ru/00add9d4
[TpakTiueckas pabota N2 "Pemenue
19 JKCHEPUMEHTAIBHBIX 3a4a4 110 TEME 14.11.23
"CBOICTBA AIEKTPOJIUTOB" .
O0001IeHNEe U cCHCTEMATH3AINS
20 3HAHWUH 10 TEME 16.11.23 Brommozexa [IOK
. | o https://m.edsoo.ru/00addd12
DIEeKTPONMTHYECKAs TUCCOUAIH".
KonTtponpHast padora Ne2 o teme
21 «DIIEKTPOJIMTUYECKAS TUCCOIMALIHS 21.11.23 Brommozexa [IOK
p ’ o https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
bu6mmoreka [IOK
22 XapakTepUCTHUKA TalIOr€HOB. 23.11.23
P P https://m.edsoo.ru/00addfe2
bu6mmoreka [IOK
23 XJop. 28.11.23
P https://m.edsoo.ru/00addfe2
24 XITOpOBOJOPO/: TIOTYUYECHHUE U 30.11.93 bubnuotexa [JOK
CBOWCTBA. o https://m.edsoo.ru/00ade104
bubmuorexa [JOK
25 CongHast KUcjIoTa U €€ COJIH. 05.12.23
https://m.edsoo.ru/00ade104
[TpaxTrueckas padorta Ne 3 Bu6 OK
26 "TTomy4yeHne COMSTHON KUCIOTHI U 07.12.23 nosmoteka Il

u3y4eHue e€ CBOUcCTB".

https://m.edso0.ru/00ade348
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O00011eHHE 3HAHUH 110 TEME

27 12.12.23
"T"anorensr".
bubmuoreka [JOK
28 XapakTepucTruKa KUCI0poaa U CEPHI. 14.12.23
PAKTEPUCTHIE KHCIOpOLla 1 CepEt https://m.edsoo.ru/00ade64a
29 CBoiicTBa 1 NPUMEHEHHUE CEPHI. 19.12.93 bubnunoreka HOK
AJTOTPONHBIE MOAU(DHUKALIUK CEPBL. o https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
30 C .C . 21.12.23
epoBONIOPO. Cymmbuet https://m.edsoo.ru/00ade802
Oxkcup cepsl (V). Cepaucras bubnnoreka [JOK
31 . 26.12.23
KHCJIOTA U €€ COJIN. https://m.edsoo.ru/00adea28
39 Oxkcup cepsl (V). Cepnas kuciora u 58.12.23 bubnuorexa [JOK
eé couu. o https://m.edsoo.ru/00adec8a
OkuCIUTENIEHBIC CBOHCTBA
33 KOHIICHTPUPOBAaHHON CEPHOI 09.01.24
KHCIIOTBI.
[IpakTuyeckas pabora Ne4 "Pemenue
34 OKCHEPUMCHTAJIbHBIX 3a/1a4 110 TEME 11.01.24
"Kucnopon u cepa"".
XapaktepucTuka azoTta u gocdopa.
P P docd P bubmuorexa [JOK
35 ®du3nvecKue U XMMUYECKUE CBOMCTBA 16.01.24
https://m.edsoo.ru/00adeea6
asora.
. bu6mmoreka [JOK
Ammuak. Beraucnenue maccoBoit
36 N — 18.01.24 https://m.edso0.ru/00adf004
o 1 TIPOLYITa PEAKIIH. https://m.edso00.ru/00ae1750
[TpaxTiueckast pabora Ne 5 Bu6 LIOK
nOJIHOTEeKA
37 "TI 23.01.24
OﬂyquHe"aMMHaKa 1 HSyerme https://m.eds00.ru/00adf180
€ro CBOMCTB".
38 Conu aMMOHWUS. 25.01.24 bubmmoreka [JOK
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https://m.edsoo.ru/00adf518

bubmuoreka [JOK
39 A . 30.01.24
SOTHAL IHEIOTE https://m.eds00.ru/00adf306
. bu6mmoreka [IOK
40 C . 01.02.24
O ASOTHON KHEIOTH https://m.eds00.ru/00adf306
41 ®ochop. Amnorponus pochopa. 06.02.24 bubnmoreka [JOK
CaoiicTsa pocdopa. o https://m.edsoo.ru/00adf68a
42 Oxkcun dpocdopa (V). DocdopHas 08.02.24 bubmmoreka [JOK
KUCJIOTa U €€ COIH. o https://m.edso00o.ru/00adfc20
43 XapakTepucTuka yriepoaa u 13.02.94 bubnuoreka [IOK
KPEMHUS. AJIOTPOINHS YIJIEPOJIA. o https://m.edsoo.ru/00adfd9c
44 XHUMHYECKUE CBOMCTBA yTIIEpoa. 15.02.94 bubnnorexa [JOK
AncopOrnius. https://m.edsoo.ru/00adfd9c
. bubnuorexa [JOK
45 ). . 20.02.24
Oxenp yraepona (11). Yrapueii ras https://m.edsoo.ru/00adfebe
Yraekucnslil ra3. YrojibHast KUCIOTA
46 u e€ conu. Kpyrosopor yriepoja B 22.02.24 bubmorera [JOK
- NPYTOBOPOT YIIICPOA o https://m.edso0.ru/00ae006¢
npupoie.
[IpakTuueckas pabora Ne 6
47 "I[Monyuenune oxcuaa yraepona (1V) u 27.02.94 bubnuotexa [JOK
W3yYEHHUE €r0 CBOMCTB o https://m.eds00.ru/00ae027e
Pacno3naBanue kap6oHaTOB".
. bubnuotexa [JOK
4 K . V). 29.02.24
8 pemrnii. Oxcnn kpemnn (V) https://m.edsoo.ru/00ae080a
KpemHueBas kuciiora u €€ comiu.
bubmuorexa [JOK
Crexkiio. [lemenT. Boruucnenus no
49 05.03.24 https://m.edsoo.ru/00ae080a

YPaBHCHUAM XUMHUYCCKUX peaKHHfI,
€CJIM OAWH U3 pCarcHTOB JIdaH B

https://m.edsoo.ru/00ael 750
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M30BITKE WU COACPIKUT TPHUMECH.

O000111eHNE U CUCTEMATU3 AL

50 3HaHu# 1o TeMe "BakHelmue 07.03.24
HEMETaJUIbl U UX COCAUHEHHUS".
Kontposbnas padora Ne3 o teme
51 «BaxkHelme HeMeTauIbl U UX 12.03.24 bubmmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCIUHCHUS»
bubmuoreka [JOK
52 XapaKkTepucTUKa METAJIOB. 14.03.24 httos://m.edsoo.ru/00ae103e
Haxosxenrne MeTauioB B MPpUPOJIE U
o011e crnocoObl MOTyYeHUS
53 MetaisioB. CruiaBbl. Beruncienus mo 19.03.24 bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEaKHU, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COACPKHUT
MIPUMECH.
XUMHUYECKUE CBOMCTBA METAIIIOB.
54 DNEKTPOXUMHUYECKUH Psift 21.03.24 bubnuoreka [IOK
HanpspkeHur MetaiuioB. [lonsTue o https://m.edso0.ru/00ae1156
KOPPO3UU METAJLIOB.
bu6mmoreka [JOK
= [enorrste meTaet 02.04.24 https://m.edso0.ru/00ae14b2
56 Marnuii. lllenoyHo3zeMenbHbIE 04.04.24 bubmuorexa [JOK
METaJUIbI. https://m.edsoo.ru/00ae15e8
57 Bakueimue coeTMHEHN KAJILIHA. 09.04.24 bu6mmorexa [IOK
JKECTKOCTH BOJEL. https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
58 Amomuinit 11.04.24 https://m.edsoo.ru/00aelc64
59 Baxneiitmme coequHeHNs aTIOMIUHUS. 16.04.24 bubmuotexa [JOK
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https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

60 Kenezo. Coennuenns xeiesa. 1 18.04.24 httos://m.edsoo.ru/00ae1d86
[TpakTtruueckas padora Ne 7 "Pemenue

61 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 23.04.24 Enbmiorexa IOK
"Metame"". https://m.edso0o.ru/00ae3de8
O06o001IeHre U CUCTEMaTH3alUs

62 3HaHUH 1o TeMe "BaxkHelmme 1 25.04.24
METaJUIbl ¥ UX COSAUHEHHS".
KonTtponsnast padora Ne4 o reme

63 "BakHeiire MeTaaIbl U UX 1 30.04.24
coeauHeHMS".
[TepBoHavaIbHBIC TTOHATHS 00 Bu6miorexa LIOK

64 OpPraHUYECKUX BEIIECTBAX KaK O 1 02.05.24 httos://m.edsoo.ru/00ae054e
COCIIMHEHUSX YTIIepoa.

65 IIpousBoaHBIE YIIEBOAOPOIOB. 1 07.05.24
Cruptsl. [Tomumepsr.

66 Kap6onoBsie kucnotsl. CoxHbIE 1 14.05.24
3¢upsl. Kupsl.

67 Yrnepoasl. AMHUHOKHUCIOTEI. beaku. 1 16.05.24

68 HToroBslii ypok. 1 21.05.24 Et?fsj:lll/llrzf;(szgroulléOadbL%?;c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00adb33c

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Xuwmus, 8 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., Akninoneproe 00111ecTBO
«3narensctBO «IIpocBenienue»
2. Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO

((HB,ZI&TCHBCTBO ((HpOCBGIHCHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. Xumus, 8 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AkuimonepHoe 00111eCcTBO
«M3marensctBO «IIpocBemenne»

2. Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman @.1°., AknroHepHOE 00IIECTBO

«M3parenscTBO «IIpocBenieHne»

3. Hacronpnas kaura yuurens xumun. 10 knacc - ['abpuensa O.C., OctpoyMoB

n.r.

4. Tectbl no xumuu. IlepBoHavansHble XuMuyeckue nousaTusa. Kucnopos.

Bonopon. Bona, pactBopel. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEIUHEHHMN

8 ki1.: k yueOnuky I'.E. Pyn3utuca, ®@.I'. ®enpamana «Xumus, 8 kiaace» / T.A.

bopoBckux
5. Terpanp nns npakruyeckux padbot no xumuu. K yuebnuky I'.E. Pyn3uruca,

®.I". denpamana «Xumus. 8 kimace» / A.J[. MukuTiok
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.apkpro.ru/
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https://urok.apkpro.ru/
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