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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHWM K pe3yjbTaTaM OCBOCHHMS OCHOBHOMU
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 opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpeyCMaTpUBAECT pacHpeieICHUE €ro Mo KilaccaM U CTPYKTYpPUPOBAHHUE 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 OOydYarolIuXxcs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparOT (GOPMUPYEMBIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenune xumun:

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

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIBHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
1I€JIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MIPUPOIbI M YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



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

JlanHble HampaBlieHHS B OOYYEHMHM XHMHUHM OOECIEUMBAIOTCA CIEHU(PUKON
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 IMEPBOHAYAJIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepxaHue CKIAIbIBAETCS U3 CHUCTEMBI
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/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI 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 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO 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: «OKpyXKalomui MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATECIIbHOCTH 4YeJOBEKa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BEILIECTB 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 >KU3HHU.

[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,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSM 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 00YUYaIOITUMUCS
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 UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
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,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM Jid BBIPAOOTKH HKOJIOTHYECKU
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
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocrtabiser 134 gaca: B 8 kimacce — 68 gacoB (2
yaca B HEZIeINI0), B 9 kacce — 66 yacoB (2 yaca B HE/IEIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemiectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
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. BajleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast 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
XUMHUYECKUX PEAKIUi (COETUHEHNU S, Pa3I0KEHHsI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJIEHUE
¢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 MPOTEKAHWA XMMHYECKHX peakluil (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, AUCTHLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYHNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYCHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. 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 MapHUKOBOT0 3 eKTa, pa3pyuieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

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

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
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 NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM 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), B3auMOCHCTBHE 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),



WCCJIEIOBaHNE O0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX 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. [leproanyeckas 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:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHOJOB, KalMs, KaJIbLUI W UX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTATUIMYECKOW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKuX peakivii Mo pa3aIudHbIM MPU3HAKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJIOKEHHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HMOHHBIC YypaBHEHUs1 peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCAa JHCCOLMAIMU KHUCIOT, MICJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX  MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUIUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJydeHUE, NMpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxaeHue ceppl u €€ coeluHEHU B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCICHUs. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (PU3HUYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuyenue. Mcnons3oBanne GpocdaToB B KaUeCTBE MUHEPATBHBIX YJI0OPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ COMH, X (PU3NYECKUEe W XMMHYCCKHE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KMpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCJUHEHUI (BO3MOXKHO MCIOJIb30BAaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, HW3YyYEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX ya0OpeHul, MoayyeHue,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHUJIECOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT H
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHne 1EenoYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaublius. Baxueilive coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

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

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M con xkemesa (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
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, [IMHKA, JKEIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 Mo TeMe «BaxkHeunime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb 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 oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOyYCHHs] XMMHUU B CIUHCTBE y4YeOHOW W
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMd U HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT MpoIleccaM
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 BOCTIMTAHHS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM MU OTEUECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH 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 YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
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 TPEJCTABICHNUS O BELIECTBE M XUMHUUYECKOW PEAKLUU,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa 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 YUTATENbCKOW KYJBTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TIPOEKTHOW U  HMCCIEN0BATENbCKON
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 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA 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:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Ipodeccuil U Tpyia pa3iudHoro 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
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOILIEHHWE K MPUPOJIe KaK HCTOUYHHKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  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 pPE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
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 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O LEIOCTHON



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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
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 (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
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 — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
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 TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpOBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJyYaeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3iu4yHble METOABI M 3alpOChl MPU MOUCKE 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 KYJIbTYPOM aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IIOUCKOBBIX CUCTEM,
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
UCCJIEIOBATENHCKONW 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  oOcyxkmaemMoill  TeMbl, (OPMYIHPOBATH  CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTAaTOB BBINOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIBHO ONPENEATh LEIN JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JEUCTBUW NPH BBINOJHEHUU 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUH 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 oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl 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, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU 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, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBJIeHHS (HopmyJl
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
dbopmysaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJlGCHTHAasT W 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 BEIECTB, MOCTOSHCTBAa 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 0 SJIEKTPOHHBIM CIIOSIM);

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 — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJIECHHBIN);

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
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), HPUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;makMmyc, dheHondTaienH, METUIIOPAHK U JPYTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJlIOoB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHS (HOpMYyT
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», maneie u OoNbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEIMIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEeHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

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

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



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

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJSAPHYI0O M MOJSPHYIO 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
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
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: PACMO3HABATH OIBITHBIM MYTEM 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 NIeITeIbHOCTH — 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, DKCIICPUMEHT (pealbHBIM MU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

HaumenoBaHue pa3jiesioB U
TeM NPOrpaMmabl Bcero

Ne i/

Paznen 1. HepBOHa‘laJIbele XUMHUYECCKHUC ITOHATHUSA

KoanuecTBo 4acoB

KoHnTpoJsb
HbIE
padoThI

IIpakTt
HYeCKH
e
pador
bl

DJIEeKTPOHHbBIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Peanuzanun
BOCITHTATEJILHOIO
MOTEHIHAJIA YPOKA (BUBI U
(¢opmbI gesTeILHOCTH)

Xumusa — Ba)kHas 00J1acThb
€CTCCTBO3HAHHUA U
HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTHU
YCIOBCKa

11

bu6mmoteka [IOK

- opMHUpOBaHUE IIEHHOCTHOTO
OTHONICHUS K OTE€UECTBEHHOMY
KYJIbTYPHOMY, UCTOPUYECKOMY
u HAyYHOMY  HACIeHIo,
NOHUMAaHHS 3HAYCHUS
XUMHYECKOH HayKd B IKU3HU
COBPEMEHHOTO oO1ecTna,
CIOCOOHOCTH BIIQ/IETh
JIOCTOBEpHOM MH(pOpManuen o
HEepPelIOBBIX JIOCTHKEHUAX U
OTKPBITUSX MHUPOBOMU u

https://m.edsoo.ru/7f418 = oTe4eCTBEHHOM XUMUH,

37c

3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HAHMSX 00
YCTpOWCTBE MHpa U 00IIecTBa
(0ecena, npodaeMHbIe
BOIIPOCHI),

- IPE/ICTABIIEHUS O COLIMATIBHBIX
HOpMax M MpaBUiIax
MEXJINYHOCTHBIX OTHOIIEHUN
B KOJUJIEKTUBE,
KOMMYHHUKaTUBHOMN
KOMIIETEHTHOCTH B



https://m.edsoo.ru/7f41837c
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00I1IECTBEHHO I10JIC3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOH M IPYTHX BUIAX
JeSITeIbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOM COBMECTHOM
JeSITeIbHOCTH TTPH
BBITIOJTHCHUH YYCOHBIX,
TI03HABATEJBHBIX 33/1a4,
BBITIOJTHCHIH XUMHYECKHIX
IKCIEPUMEHTOB, CO3IaHUU
y4eOHBIX MPOEKTOB,
CTPEMIICHUS K
B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIH B TIpOIIecce
3TOM yueOHOU 1eATeNbHOCTH,
TOTOBHOCTH OIICHUBATh CBOE
MIOBEJICHHE U TIOCTYIIKH CBOUX
TOBAPUIIEH C MTO3UITUU
HPABCTBEHHBIX U MTPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS
MOCJEACTBUMN MOCTYNKOB
(opranu3zanus rpynmnoBoii
paboTbl, padoThI B mapax
TPH BBITIOJTHEHUH
NPAKTHYEeCKHUX pador);

- pa3BUTHE HUHTEpeca K

MIPaKTUICCKOMY HU3YUCHUIO
npodeccuit u Tpyaa
Pa3IMYHOTO POJia, YBAKEHUE K
TPyILy " pe3ynbTaram

TPYAOBON  NIEATENBHOCTH, B
TOM  4YHCJI€ Ha  OCHOBE
TIPUMEHEHHUSI MIPEAMETHBIX
3HaHUH o XUMUH,




1.2

BemectBa 1 xuMu4deckue
peakuuu

15

but6mmoreka [IOK
https://m.edsoo.ru/7f418

37c

OCO3HaHHBIN BBIOOp
VHJMBHIYAIbHONH TpPaeKTOPUHU
IPOJIOJDKEHHUs 00pa30BaHUs C

yuéToM JMYHOCTHBIX
WHTEPECOB U CHOCOOHOCTH K
XHMUH, OOIIECTBEHHBIX

UHTEpPECOB M MOTpeOHOCTEH,
yCHEenHoW npodecCHoHaTbHON
NESATCIIBHOCTH W Pa3BUTHUSA
HEOOXOTUMBIX YMEHHH,
TOTOBHOCTH aJJalITUPOBATLCS B
npodeccuoHanbHOM cpeie
(mpodopueHTALHOHHAS
NeATeJbLHOCTh (XuMHUK-
AHAJINTHK, J1a00paHT)
Oecena, BHPTYaJIbHbIE
IKCKYPCHH,
BH/IEOMATEPHAJIbI)

- MHPOBO33PEHUYECKHE
MIPE/ICTABJIICHHUS] O BEIIECTBE U
XHUMHYECKOHN peakuuu,
COOTBETCTBYIOIINE

COBPEMEHHOMY YPOBHIO
pa3BI/ITI/I$I HaYKI/I nu
COCTABJISIFOLIIME OCHOBY IS
ITIOHUMAaHUA CYHIHOCTI/I
HAy4YHOM  KapTHUHBI  MHDA,
MpeACTaBICHUST 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Pa3BUTHS

TIPUPO/IBI, B3aHMOCBSI3IX
yeJIoBeKa C MPUPOTHOMN
Cpenoi, O PpoOJIM XHUMHU B
MMO3HAHUH ITUX

3aKOHOMEPHOCTEM;
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- TIO3HaBaTeJIbHbIE MOTHBHI,
HalpaBJieHHbIE Ha MOJyuYeHUE
HOBBIX 3HaHUH 10 XUMHUH,
HEO0OXOAMMBIE I OObSICHEHUS
HaOJIIOIaeMBIX TIPOLIECCOB U
SIBJICHU, IMO3HABaTEIILHOM,
UH(POPMALIMOHHOM u
YUTATEICKONH  KYJIbTYphl, B
TOM qHUCIIe HAaBBIKOB
CaMOCTOSITeNIbHOM  paboThl ¢
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JUTEpaTypoil,
JOCTYITHBIMH ~ TEXHHYECKUMU
CpeacTBaMu
UH(POPMALIMOHHBIX
TEXHOJIOTHIi;

UHTEpec K OOy4YeHHUI0 U
MO3HAHHUIO,
JIF0003HATEIIEHOCTb,
TOTOBHOCTh M CIIOCOOHOCTH K
€camM000pa30BaHuUI0, MPOECKTHON
u HCCJIEI0BATENbCKON
JeSATeTbHOCTH, K OCO3HAHHOMY
BBIOOpDY HampaBlIEHHOCTH U
YPOBHSA oOydeHus B
JalbHEHIIIEM;
(uccyenoBaTeIbCKas
AesiTeJIbHOCTh — YPOK-
HCccJIeJ0OBaHMe, COCTaBJIeHHe
HHTE/UIEKT-KapT,
OpraHmM3anus rpyninoBoi
padoTsl, padoThl B apax
NP¥ BBINOJIHEHU U
NPaKTHYECKUX U




JabopaTopHbIX padorT;
BUKTOPHHBI, Oecena, )

Hroro no pazneny 20
Pa3nen 2. BaxkHeiilne npeacTaBUTe Il HEOPraHUYECKUX BelleCTB
bu6nuoreka [IOK
2.1 Bosnyx. Kucnopon. Tonsrue 6 https://m.edsoo.ru/7f418
00 okcugax
37c
bubmuorexa [JOK
2.2 Bozopon. Ionsrue o 8 https://m.edsoo.ru/7f418
KHCJIOTaX M COJISIX
37c
bubmuorexa [JOK
2.3 Bona. Pactsopst. Howsrue 5 1 https://m.edsoo.ru/7f418
00 OCHOBaHUSX
37c
OCHOBHBIE KJIaCCHI bu6mmoreka [IOK
2.4 HEOpraHMYEeCKUX 11 1 https://m.edsoo.ru/7f418
COeTMHEHNN 37¢

- MHUPOBO33PEHYECKHE
IIPEJCTaBICHNUs O BELIECTBE U
XUMHYECKOU peakuuu,
COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKu u
COCTABJISIIOIME OCHOBY  JUIA
IIOHMMAaHHUs CYILIHOCTH
Hay4YHOM  KAapTHUHBl  MHDA,
npezcTaBieHuss 00 OCHOBHBIX
3aKOHOMEPHOCTAX  Pa3BUTHUSA
IIPUPOJIBI, B3aMMOCBS35X
yesaoBeKa c MIPUPOIHOMN
Cpenod, O pOIM XHUMHHU B
IIO3HAHUH 3TUX
3aKOHOMEPHOCTEN;

- II0O3HABATEJIbHBIE MOTHBHI,
HaIpaBJICHHBIE HAa IOJyYEHUE
HOBBIX 3HaHUH MO XUMHUH,
HE00X0IUMBbIE /17151 00bICHEHUS
HaOJII0JJaeMBbIX TIPOLIECCOB |
SIBIICHHH, MMO3HaBaTEeIIbHOM,
nH(}OpMaLIMOHHON 51
YUTATEIbCKOM  KYyJIBTYpbI, B
TOM quCIIe HaBbIKOB
CaMOCTOSITENIbHOW ~ paboThl ¢
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOU JUTEPaTypoi,
JOCTYIHBIMH ~ TE€XHHYECKUMU
CpencTBamMu
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UH(POPMALIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOy4YeHHUIO0 U
MIO3HAHHMIO,
J10003HATEIILHOCTb,
TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MPOCKTHOM
" MICCIIEI0BATEIbCKOM
JeSITeIbHOCTH, K OCO3HAaHHOMY
BBIOOpY  HANpaBICHHOCTH U

YPOBHS o0yueHus B
JanbHEeHIIeM;
(uccienoBaTebCKast

JesITeJIbHOCTD - YPOK-

HCCIeJ0BaHuE, COCTAaBJICHHE
HHTEJICKT-KapT,

opraHu3anusi rpynmnoBoii
padorsl, padoTel B mapax
npu BbINIOJIHEHU U
NMPaKTHYECKUX "
J1adopaTopHBIX pabor;
BHUKTOPHHBI, Oecena,
npoodjemMHbIe BOIIPOCHI,
3aHMMATeIbHAs
uHopmanus, 0JUMIHATHbIE
3ajaHusl, - NMpOeKTHAasA
AesiITeJIbHOCTD: co3aHue
JPNOyKa «Kucaorsi»,
«Oxcuapl», «OCHOBaHMSD,
«Coam»)

- OCO3HAHHME IEHHOCTHU
KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY

3JI0POBBIO, HEOOXOAUMOCTH




coOIroIeHHS MIPaBUI
0€301acHOCTH MPU OOpaIICHUH
C XMMUYECKHMH BEIECTBAMH B
OBITY U peasbHOH KHU3HU;

- HKOJIOTHYECKU
11e7Ieco00pa3Hoe OTHOIICHHE K
Opupozie  Kak  HCTOYHHUKY
KHM3HM Ha 3emie, OCHOBEe e&
CYUIECTBOBAaHHSA, MOHHMaHHE
LICHHOCTH 3JI0pOBOTO u
Oe3omacHoro oOpasza KU3HH,
OTBETCTBCHHOE OTHOIICHHE K
cOOCTBEHHOMY (DU3UYECKOMY U

IICUXUYICCKOMY 3A0POBLIO,
OCO3HAHUC OCHHOCTHU
CO6J'IIO)ICHI/I$I IIpaBUJI

0€30MacHOr0 TMOBEAEHUS IpHU
paboTe c BelecTBaMHu, a TaKkKe
B CHUTyalUsX, YIPOXKAIOIUX
37I0pPOBbIO U KU3HU JIIOJIEH;

- CIIOCOOHOCTH
MPUMEHSATH 3HaHUS,
MOJIy4aeMble TPU  HU3YYCHHH
XUMUHU, [JIs pEeLIeHus 3ajad,
CBSI3AaHHBIX C  OKpY’)KaroUen
MIPUPOAHOMN cpenoi, IS

ITOBBIIIICHU S ypOBHH
DKOJIOTHYECKOH KYJbTYPBI,
OCO3HAHUSA rJ100aJIbHOTO
xapakrepa SKOJIOTHYECKUX

poOJieM U TyTel UX PEIIeHHs
MOCPEACTBOM METO/JOB XHUMUHU,
9KOJIOTHYECKOTO  MBIIUICHHS,
YMEHHSI  PYKOBOJICTBOBAThCS




Hroro no pasaciny

30

UM B MO03HABAaTEIbLHOM,

KOMMYHUKATUBHOMN u
COLIMAJIbHOU [IPaKTUKE
(cuTyauMoHHbIE 3a/Ja4H,
poJieBasi Urpa,
OJIMMITHATHbIE 3aJgaHusl,

MMPOCKTHasA )IeHTeJ'IBHOCTB)

Paznen 3. llepuoanueckuii 3axkon u [lepuogudeckas cucrema xummuieckux 3j1ementon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

3.1

3.2

[lepunonnueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
U. Menneneesa. CtpoeHue
aToMa

XuMHUecKasi CBSI3b.
OKHCINTENHEHO-
BOCCTAaHOBUTEIILHBIC
peakuuu

11

bubmuorexa [JOK
https://m.edso00.ru/7f418
37c

but6mmoreka [IOK
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37c

- (popMupOBaHUE LIEGHHOCTHOT'O
OTHOLIECHUS K OTEYECTBEHHOMY
KYJIbTYpPHOMY, UCTOPUYECKOMY
U HAyyHOMY  HAaclIeHIo,

IMOHHUMAaHUSA 3HAYEHHUS
XHMI/I‘ICCKOﬁ HaYKI/I B JKHU3HU
COBPEMEHHOTO o0111ecTBa,
CIIOCOOHOCTHU BJIAJIETh

JIOCTOBEPHON MH(popManuel o
NEPCAOBBIX JOCTHIKCHHAX U

OTKPBITUAX MHUPOBOMH U
OTEYCCTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHMSIX 00
YCTPOHCTBE MHpa U OOIIECTBa
(becena, Npo0JeMHbIE
BOIIPOCHI, npodJieMHbIe

BONIPOCHI,  3aHMMAaTeJbHasi
uHpopManus, 0OJIMMITMATHbIE
3a/1aHu);

- IIO3HaBaTelbHLIE MOTHUBBEIL,
HanpapJIeHHbIC Ha IOJyYCHHE
HOBBIX 3HAHMH 10 XUMUH,
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HEO0OXOAMMBIE I OObSICHEHUS
HAOJIFOaeMBIX  MPOLIECCOB U

SIBIICHHI, IMO3HABATEIILHOM,
uH(pOpMalMOHHON u
YUTATEIbCKON KyJIbTYpbl, B
TOM quCIIe HAaBBIKOB
CaMOCTOSITENIbHOM  paboThl €
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JUTEpaTypoi,
JOCTYIIHBIMU  TEXHUYECKHUMH
cpencTBamMu
UH(GOPMAIMOHHBIX
TEXHOJIOTHI (ypok—urpa,
NPOEKT, BUKTOpPHHA,

I/IHTe.TI.TIEKT-KapT])I)

bu6nuoreka [IOK
HWroro no pazneny 18 https://m.edso0o0.ru/7f418
37c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE Peanuzanun
N ni/n HaumenoBanue pa3aenoB K()]-[Tpo,m, HpaKTuqec (III/I(l)pOBLIe) BOCIIUTATEJIBHOI'0
U TeM IPOrpamMMel Bcero HbIE KHe o0pa3zoBaTe/ibHbIe = IOTEHIHAJIA YPOKA (BHAbI
padoThI padoThI pecypcsl U GopMBI 1eSITeJILHOCTH)
Pa3jen 1. BemecTBO 1 XUMHUYecKHe peaKIuu
[ToBTOpEeHue u yriyonaeHue bubnnoreka HOK - MHPOBO33PEHUECKUE
1.1 3HAHUU OCHOBHBIX 5 1 https://m.edsoo.ru/7f = mpeacTaBieHUs O BEIIECTBE U
paszuenoB Kypca 8 kiacca 41a636 XUMHYECKON peakuuu,
OCHOBHBIC Bubmmorexa [[OK | COOTBETCTBYIOLIME
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f | COBPEMECHHOMY YPOBHIO
XUMHYECKHUX PEAKIUI 412636 pa3sBUTUA HayKHd u
COCTABJISIFOLIIME OCHOBY JUISI
IMOHUMAaHHS CYIIHOCTH
Hay4YHOW KapTUHBI  MHpa,
MpeJICTaBICHHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSX  Pa3BUTHUS
MPUPOJIBI, B3aMMOCBS3IX
4yeloBeKka  C  NPUPOJHOU
Cpelod, O polM XUMHH B
MMO3HAHUU ITHX
DNeKTPOIUTHYECKAS bubnmnorexka [JOK 3aKOHOMEPHOCTEIA;
1.3 Jaucconuanys. XuMUYeCKue 8 1 1 https://m.edsoo.ru/7f

peakuuu B pacTBOpax

41a636

[T03HaBaTENIbHBIE MOTHBBEL,
HalpaBJICHHbIC HA TIOTY4YCHUE
HOBBIX 3HAaHMA 110 XHUMUH,
HEOO0XO0IMMBbIC ISt
00BsSICHEHHUSI  HAOIIOHAEMBIX
MIPOLIECCOB 3 SIBJIEHUH,
MO3HABaTECILHOM,
UH(POPMAIMOHHOM u
YUTATEILCKOM KYJIBTYphI, B
TOM YHCIIe HaBBIKOB



https://m.edsoo.ru/7f41a636
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CaMOCTOSITENILHOM PaldoThl ¢
y4eOHbIMU TEKCTaMH,
CIIDaBOYHOM  JIMTEPATypOH,
JOCTYIIHBIMUA TEXHUYECKMMHU
cpencTBamMu
MH(POPMALIMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K 00Y4YEHUIO U
IIO3HAHHUIO,

JIF0003HATEIBHOCTD,
FOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHHUIO,
IIPOEKTHOMN u
HCCIIEN0BATENLCKOM
JIEATEILHOCTH, K
OCO3HAaHHOMY BBIOODY

HAIIpaBJIICHHOCTU U YPOBHA
o0yuyeHus B JanbHeHem;
(uccaenoBaresibCKasi
AeATEeJbHOCTD — YPOK-
HccJIeloBaHMe,
COCTaBJIeHUE HHTEJVIeKT-
KapT, OpraHu3anus
rpynmnoBoii padborsl,
pa6oThI B mapax npu
BBINOJIHEHUH
MPAKTUYCCKUX U
J1a00paTOpPHBIX padoT;
BHKTOPHHBI, Oecena, )

Nroro no pazgeny 17
Paznen 2. Hemerasuiibl M MX COeIMHEHMSI
OO6m1as xapakTeprucTruKa bubmuoreka [IOK - -  MHPOBO33PEHYECKHE
2.1 XUMHYECKHUX 3JIEMEHTOB 4 https://m.edsoo.ru/7f = mpeacTaBiIeHHUs O BEMIECTBE U

VIIA-rpynnsl. ["anorensr

41a636

XUMHUYECKOU peakuu,



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

OO01as xapakTepuCcTHKa
XMMHUYECKUX 3JIEMEHTOB

bu6nmoreka [IOK

2.2 VIA-rpynmst. Cepa i & Zat:éé/ém.edsoo.ruﬂf
COEUHEHUS -
OO01mas XapakTepUCTHKA
XUMHYECKHUX DIIEMEHTOB BH@IMOTeKa LOK
2.3 https://m.edsoo.ru/7f
VA-rpymmsl. A30T, pocdop 412636
1 UX COCOAUHCHUA -
OO0m1as xapakTeprucTuka Bu6 OK
XUMHYECKHUX DIIEMEHTOB 1 JIIHOTeKa 1
2.4 https://m.edsoo.ru/7f

IVA-rpynmel. Yriaepoa u
KPEMHUH U UX COEANHEHUS

4132636

COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HayKHU u
COCTABJISIFOLIME OCHOBY JUIS
MOHUMAaHUS CYIIHOCTH
HAay4YHOW KapTUHBI  MHpA,
MPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Ppa3BUTUSA
MIPUPO/IBI, B3aMMOCBSI3SIX
YyeloBeKa € MPUPOJHOU
Cpenoi, O poJau XUMHH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

- TI03HABATEJIbHBIE MOTHBBI,
HaIpaBJICHHBIEC HA MOTy4YEHHE
HOBBIX 3HAaHUU 10 XUMUH,
HEO0OXOANMBIE TUTSt
OoO0BsICHEHUST  HAOIIOAaeMBIX
MPOLIECCOB " SIBIICHUM,
MO3HABATEJIbHOM,
UH(pOpMaLlOHHON u
YUTATENbCKOM KYJIbTYphI, B
TOM qHCIIe HaBBIKOB
CaMOCTOSITENIbHON PaboTHl ¢
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM  JIMTEPATYpPOH,
JOCTYITHBIMA TEXHUYECKUMU
cpencTBamMu
MH(OPMALIMOHHBIX
TEXHOJIOTHi;

HHTEpeC K 0O0yUEHUI0 U
MO3HAHHUIO,
JIF0003HATEIEHOCTb,
TOTOBHOCTb U CITOCOOHOCTH K



https://m.edsoo.ru/7f41a636
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camMo00pa3zoBaHUIo,

MPOEKTHOM u
HCCIIEI0BATEIbCKOM

JeSATEIbHOCTH, K
OCO3HAaHHOMY BbIOODY

HANpaBJICHHOCTH W YPOBHS
o0OydeHus B JalbHEHIIIEM;
(ucciemoBaTeIbCKAs
NeSITeJIbHOCTh — YPOK-
Hcciae0BaHme,
COCTaBJIEHUE HHTEJJIEKT-
KapT, OpraHu3amnus
rpynmnoBoii paéorsl,
padoThI B mapax npu
BBINOJIHEHUH
NPAKTHYECKUX H
JadopaTopHbIX padoT;
BHKTOPHHBI, 0ecena, ypox-
urpa «HeMeTtaibl»,
NMPOEKTHAS TeATeIbHOCThD:
JPNOYK, CTeHrasera mno
NpPUMEeHEHHI0O HEMETAJLJIOB,
BHPTYaJbHAs1 SKCKYPCHS)

-- ¢dbopmupoBaHue
IIEHHOCTHOTO OTHOINCHHUS K
OTEYECTBEHHOMY
KYJIbTypHOMY,
UCTOPUYECKOMY M HAyYHOMY
HACJIeTHIO, MTOHUMAaHHS
3HAYCHUS XUMHUUECKOW HAyKU
B OKM3HH  COBPEMECHHOIO
o0111ecTBa, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM
uH(popMaluei o mepeaoBhIX




Hroro no pazneny 25
Pa3gen 3. MeTaJJILI M X COeTUHEHU S
bubmuorexa [JOK
3.1 OO01Imre cBoiicTBa METAJIIIOB 4 https://m.edsoo.ru/7f
412636
. bu6nuoreka [IOK
3.2 Baxuerimme MeTaibt i nx 16 https://m.edsoo.ru/7f

COECTUHEHUS

4132636

JOCTIDKCHHUSIX M OTKPBITUAX
MHUpPOBOM W OTEUYECTBEHHOMU
XUMUHU, 3aMHTEPECOBAHHOCTHU
B HayuyHbIX 3HaHMIX 00

yCTpOMCTBE Mupa 31
o0uecTBa (0ecena,
npodjeMHbIe BOIIPOCHI,
npoodJeMHbIE BOIPOCHI,
3aHMMAaTeJIbHAs
uHpopmManus,

OJIUMIIMAAHBIC 3a)13}mﬂ);

- MHPOBO33PECHUECKHE
MIPE/ICTABJICHUS O BEIIECTBE U
XAMHYECKOH peaxiuu,
COOTBETCTBYIOIINE

COBPEMEHHOMY YPOBHIO
pa3BHUTHSA HAyKU 51
COCTABJISIFOLIIME OCHOBY JUISI
[MIOHUMAaHUSA CYIIIHOCTH
HAyYHOM KapTUHBI  MUDA,
MPEICTaBICHHUS] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  Pa3BUTHS
TIPUPOJIHI, B3aNMOCBSI3IX
YeloBeKa C  MPUPOTHOM
Cpenoil, O podu XHMHHU B
MMO3HAHUU ITHX
3aKOHOMEPHOCTEM;

- IIO3HABATENIbHBIE MOTHBEIL,
HalpaBJIeHHbIE Ha MOTyYeHHE
HOBBIX 3HAHMI MO0 XHMHH,
HE00XOIUMBIE IUIA



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

00BsICHEHUSI ~ HAOJIIOAaEMBIX
IIPOLECCOB M SIBJICHMIA,
MMO3HaBaTCIILHOM,
UH(POPMALIMOHHOM u
YUTATEIbCKON KYJIBTYpbI, B
TOM qucie HAaBBIKOB
CaMOCTOSITENILHOM paldoThl ¢
y4eOHbIMU TEKCTaMH,
CIIPaBOYHOM  JIMTEPATypOH,
JOCTYIIHBIMU TEXHUYECKHUMHU
cpencTBamMu
UH(POPMALIMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K 00YUYEHUIO U
IIO3HAHHUIO,

110003HATEIILHOCTb,
TOTOBHOCTb M CITOCOOHOCTH K
camMo00pa3oBaHMIo,
IIPOEKTHOMN u
HCCIEN0BATEILCKON
JIEATEILHOCTH, K
OCO3HAaHHOMY BBIOOPY

HAIpaBJIEHHOCTH U YPOBHSA
o0yueHus B JalnbHeHeMm;

(ucciienoBaTeibCcKast
AesiTeIbHOCTb —  YPOK-
HCCIeIOBaHKe,

COCTaBJIECHHE  HWHTEJJIEKT-
KapT, opraHu3anus
rpynmnoBoi padoThl,

pa6orel B mapax IpH
BBINOJTHEHU U

NMPAKTUYCCKHUX |
J1adopaToOpPHBIX pabor;




Hroro no paszueny
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u marepuaisl B
’KM3HU YeJIoBeKa

4.1

20

bu6nuoreka [IOK
https://m.edsoo.ru/7f

BUKTOPHHBI, Oecena, ypok-
urpa «MeTaJLIbI»,
NMPOEKTHAs [1eSITeJIbHOCTh:
JRNOYK, CTeHrasera 10
NMPUMEHEHUI0 METAJLJIOB,
IKCKYPCUS, BHPTYyaJbHas
JIKCKYpPCHA)

- (dhopmupoBaHue
IICHHOCTHOTO OTHOIICHUS K
OTEUYECTBEHHOMY
KYJbTYpPHOMY,
HUCTOPUYECKOMY M HAyYHOMY
HaCJICIHIO, IMOHUMAaHUS
3HAUYEHMS] XUMUYECKON HayKH
B JKH3HU  COBPEMEHHOTO
o0111ecTBa, CHOCOOHOCTH
BJIAJICTh JIOCTOBEPHOM
uH(popMalueii o mepeaoBhIX
JTOCTIDKCHHUSIX M OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHOU
XUMUHU, 3aMHTEPECOBAHHOCTHU
B HayuyHbIX 3HaHMIX 00

yCTpOMCTBE MHpA u
o01ecTBa (6ecena,
npodaeMHbIe BOIIPOCHI,
npoodjemMHbIe BOIIPOCHI,
3aHMMAaTeJIbHAas
uHpopmanus,

OJIMMITMAHBIE 32 IaAHUsI);

- CIIOCOOHOCTH
IPUMEHSTh 3HAHWS,



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

Hroro no paszueny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

66

41a636

MoJIydyaemble MpPU HU3YYCHUU
XUMUH, 71 penieHus 3aaad,
CBSI3aHHBIX C OKpYKaroLIEH
NPUPOJAHON  Cpelou, A

ITIOBBIIIICHU A ypOBHSI
9KOJIOTHYECKOH  KYJIBTYPHI,
0CO3HAHHUA [JI00AJIBHOTO

XapakTepa  SKOJIOTHYECKHX
npobieM M myTed — uX
penieHus MOCPEACTBOM
METOA0B XUMHHU,
9KOJIOTMYECKOT0 MBIILICHHUS,
YMEHUS PYKOBOACTBOBATHCA
UM B TI03HABaTEJHHOH,

KOMMYHHUKaTUBHON U
COLIMAJIbHOU IIPAKTHKE
(cuTyauoHHbIE 3aj1a4u,
poJieBasi urpa,
OJTMMIIHA/IHBIE 3aJaHus,

NPOEKTHAS 1eATeJIbHOCTD)



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Tema 1. Xumus — BaxHasi 00J1aCTh €CTECTBO3HAHUSA U MPAKTHYECKOI 1eATEIbHOCTH YeioBeKa (5 )
1 [Ipeamer xumun. Posb xumuu B 1 bubnuoreka [IOK
JKU3HM 4enoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTOIaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U IPUEMBI 1 bubnuoteka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEMY
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [JOK
a . pHuMep https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
Tema 2. BemecTBa n xumnueckue peakuuu (15 1)
bu6mmorexa [IOK
6 ATo oJie 1
FOMEBT H MOy https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 crnoXKHbBIE BELIECTBA 1 bubnmoreka [JOK



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

https://m.edsoo.ru/ff0d2a6c¢c
bubmuoreka [JOK

9 A -
TOMHOMOTCKyIAPHOE yHerHe https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas opmyia. BameHTHOCTh bubmmorexa [JOK
pMYyZd. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OTtHOCuTeNBHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMHU4YecKask peakus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky M ycia0BHsI IPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuoteka [JOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenus KoaudecTBa, MacChl
17 BEILIECTBA 10 YPAaBHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKITHii
Knaccudukanmst XaMUYeCKuX peakiuii
18 (coe I/IHq;HI/IS[H a3JI0KCHUS e bubmmorexa LIOK
8 P : https://m.edso0.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeauCT. O000IIeHNe U bubmmorexa LIOK
) et Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponpHas padora Nel o Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
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«BelecTBa 1 XUMUYECKUE PEAKIIUI

https://m.edsoo.ru/ff0d4290

Pa3znen 2. BaxxHeiinmue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

Tema 3. Bo3nyx. Kucaopoa. Ilonsatue 06 okcugax (6 1)

Bo3agyx — cmech razos. Cocras
21 Bo3yxa. Kucinopoa — aiaemMeHT u 1 bubmmorexa [JOK
yxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyecKkue 1 XUMUYECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS 1 bubmmorexa [JOK
poa (peakdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOblI MoTy4YeHHsI KUCIIOpO/1a B
23 J1aboparto I/II/IZI I OMBIH_U'IerHOIE:TI/I 1 bubmorexa LHOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[TpuMeHeHre Kucaopoia
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSTHE O 1 bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUAX
TonnuBo (He(Th, yrojab U METaH).
25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €T0 1 bubmorexa HOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonmydenrie 1 coOMpaHUe KUCIOpOaa 1 bubmmorexa [JOK
y . P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €T0 CBOMCTBY»
Tema 4. Bopopoa. IlonsiTie 0 Kucaorax u cosax (8 1)
97 Bonopon — anemeHT u mpocToe 1 bubnnorexka [JOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKkue 1 XMMUYECKHue CBOMCTRA 1 bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX 1 bubmuorexa [JOK
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Croco0bl mosTyueHus: BOJOPOa B

https://m.edsoo.ru/ff0d50d2
bubmuoreka [JOK

30 1
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme

31 «ITomy4eHnue 1 coOupaHue BOIOPOIa 1 bubmorexa [JOK

y . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY»

39 MounsipHbliii 00bEM ra3oB. 3aKOH 1 bubnnoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

33 BEILIECTBA I'a3a 10 €ro U3BECTHOM 1 bubmorexa HOK

t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Breruncnenus 005EMO0B ra3oB 110
bu6mmorexa [IOK
34 YPaBHECHHUIO PEaKIIU Ha OCHOBE 1

3aKOHa 00BEMHBIX OTHOIIICHUN ra30B

https://m.edsoo.ru/ff0d5708

Tema S. Bona. PactBopsl. [lonsitue 06 ocHoBanusx (5 4)

35 dusnyeckue U XUMUYECKUE CBOMCTBA 1 bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 1 bubnuoteka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

37 Hacelmenusie 1 HeHACKIIIEHHBIE 1 bubmuorexa [JOK
pactBopbl. MaccoBasi J10J1sl BEIIECTBA B https://m.edsoo.ru/ff0d5b40
pactBope
[IpakTuueckas padora Ne 5 o Teme

38 «IIpurorosienne pacTBOpoB ¢ 1 bubnuorexa [IOK
onpeaeNEeHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEIIECTBA

39 KonTponpHas padora Ne2 o teme 1 bubmuoreka [JOK
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«Kucnopoa. Bogopoxn. Bona»

https://m.edsoo.ru/ff0d6342

Tema 6. OcHOBHBIE KJIACCHI HEOPraHUYecKUuX coequnenui (11 1)

Oxkcuppl: cocTaB, KiacCU(UKAIINS, bubmuorexa [JOK
40 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XUuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1 bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accupuxams, 1 bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOWCTBA 1 bubnnorexa [HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosrydyeHne U XUMHUYECKUE CBOKCTBA 1 bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéLI;) l'IIi)J'I ‘{)eHI/I}I XI/IMI/I‘IZEKI/IG 1 bubmmorexa [OK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 1 bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH 1 bubmuorexa [JOK
HEOPraHWYECKUX COETMHEHUIN https://m.edso00.ru/00ad9a50
49 O06o01IeHre U cucTeMaTHu3alus 1 bubnmnoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
50 KonTtponbHas padora Ne3 o reme 1 bubnuoreka [IOK

"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

https://m.edsoo.ru/00ad9ela



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
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

coequueHu"

Paznen 3. Ilepuognueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKkIuu

Tema 7. Ilepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumudeckux j1eMenToB /. U. MengeneeBa. Ctpoenue aroma (7 4)

[TepBbIe MOMBITKU KIIACCUPUKAITUU

bu6mmoreka [IOK

51 XUMHYECKHX 3JIeMEHTOB. IloHsaTHE O 1
https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOTHBIX 3JIEMEHTOB
[lepuoauueckuii 3aKOH U
bubmuorexa [JOK
52 Ilepronnueckas cucTeMa XUMUYECKHX 1
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
bubmuorexa [JOK
53 Ilepuopl, , IO 1
PHOJRL, TPYIUIRL, HOATPYIIHET https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 1 bubnnoreka [JOK
anep. N3ortomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMoB dJieMeHTOB Ileproamueckoit 1 bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B 1 bubnuoteka [JOK
ITepuoauueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproanyueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U MTPAKTHUKU. [[. 1 bubnnoreka [JOK

N. MenneneeB — y4€HbIN, IEAAror U
rpaXkJJaHUH

https://m.edsoo.ru/00ada96e

Tema 8. Xumuueckasi cBsi3b. OKMCJINTEIBbHO-BOCCTAHOBUTEIbHBbIE peakunu (11 4)

58

SJICKTpOOTpI/II_IaTCHBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

1

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8



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

bubmuorexa [JOK

59 Honast xumireckas cpssb 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKast 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHas 1 bubnunoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneH, okucIeHs 1 https://m.edsogru/OOadae28
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 OKUCIUTENNU U BOCCTAHOBUTEIU 1 https://m.e dsogru 100adb076
Kontponbnas padorta Ne4 o teme
65 «Ctpoenue aroma. XUMHAYECKas 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3bY»
66 O06o011eHre U cucTeMaTHu3alus 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67 O6O6HUICHI/IG U CHCTEMaTu3alus 1 bubnnorexka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
68 O06o011eHre U cucTeMaTHu3alus 1 bubnunorexa [JOK
3HaAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Ne i/ Tema ypoka KonTpoabubie IlpakTuueckue
Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbi
Pa3znen 1. BemecTBo 1 xumnueckune peakuuu (17 4)
Tema 1. [loBTOpEeHue u yriry0jieHue 3HAaHU OCHOBHBIX pa3iesioB Kypca 8 kiaacca (5 4)
[Tepuonuueckuii 3aKOH.
Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59
H. Mennencepa
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOMCTB 1 bu6mmoreka [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MIEPUOIOB
Knaccudunkanus u
3 HOMeHK(JII)aT a 1 bubmorexa HOK
yp https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHX BEILECTB
Buner XuMHYecKo# CBSI3H U
4 THITBI KPUCTAITNYECKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeToK
KonTponsnas pabora Nel no
teme «lloBTOpeHue n
5 yIIIyOJICHHE 3HAaHUN 1 1
OCHOBHBIX Pa3/elioB Kypca 8
KJaccay

Tema 2. OcHOBHbIE 3AKOHOMEPHOCTH XMMUYECKUX peakuuii (4 1)



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

Knaccudpukanus
6 XUMUYECKHUX PEAKIIUN 1O 1
Pa3IMYHBIM MPU3HAKAM

bubmuorexa [JOK
https://m.edsoo.ru/00adbch0

ITonsTHe 0 ckOpoCcTH

7 XUMHYECKOHN pEeaKItH. 1 bubmumorexa [IOK
IlonsTue o rOMOreHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTeHHBIX PEAKIIUSIX
TTonstue o XUMHYECKOM
paBHOBecuH. DaKTOPHI,
8 BJIMSIIOIIKME HA CKOPOCTh 1 bubnuorexa [JOK
XUMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
OxuciuTenpHo-
bu6mmoreka [IOK
9 BOCCTAHOBUTEIIbHEIE 1
https://m.edsoo.ru/00adcade
peakiuu

Tema 3. J1eKTPOJINTHYECKAS U CCONMANUA. XMMUYECKH

Teopus dIEKTPOTUTUUECKON
10 nucconuanuu. CUIbHBIE U 1
cl1a0bIe AIIEKTPOIUTHI

€ peaknuM B pactBopax (8 )

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

11 HNonHble ypaBHEHNS 1 bubnnoreka [JOK
peakuuii https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA
KHCJIOT 1 OCHOBAHUU B CBETE
12 IpEICTABIEHUI 00 1 Bubmiorexa HOK
pel . https://m.edsoo.ru/00add5d8
BJIEKTPOIUTUYECKON
JUCCOIMAIUN
b K
13 XUMHYECKHE CBOUCTBA 1 n6nmorexa O

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

CoJIell B CBETE
MpeACTaBICHUN 00

AIEKTPOJIUTUYECKON
IUCCOLIAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHue u bubmuoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «PeleHe bubmuorexa [JOK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIILHBIX 33729
KonTponbnas padora No2 mo
17 TeMe «DIEKTPOIUTHIECKAs bubnnoreka [JOK

Pasnen 2. Hemera/uibl 1 UX coeqHeHus (25 4)

nucconuanusg. XuMU4ecKue
peaKkuuu B pacTBOpax»

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

Tema 4. O6mas xapakTepucTuKa XuMuueckux 3j1eMeHToB VIIA-rpynnel. I'anorens! (4 1)

18

19

20

OO1as xapakTepucTUKa
rajoreHoB. XuMHUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

XnopoBogopon. ConsHast
KHUCJIOTa, XUMHYECKUE
CBOICTBA, OJIyYEHHE,
MIPUMEHEHHE

[TpakTuyeckas padora Ne 2
o teme «Ilomyuenue
COJISSHOM KHMCJIOTHI,
HU3y4YEeHUE €€ CBOMCTBY»

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bubnmnoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmorexa [IOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Brrunciaenus mo
21 YpaBHEHUSM XUMHYECKHUX 1 bubnmoreka [JOK
peaKkuuii, €clii OJIMH U3 https://m.edsoo.ru/00ade488
pearcHTOB JIaH B H30BITKE
Tema 5. O61mas xapakTepucTHKA XUMUYeCKHX 3J1eMeHTOB VIA-rpynnbl. Cepa u eé coequnenus (6 1)
99 OO6m1ast xapakTepucTHKa 1 bubnunoreka HOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE
Mo (pUKaAIUN CEePHI.
23 Haxoiz[eHHe Ceplljl u eé 1 bubnmorexa LOK
. https://m.edsoo.ru/00ade64a
COCIMHCHUH B IPUPOJIC.
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoJ10pO1, CTPOCHHUE,
24 (pninqefkiei xnf/mqecm/le 1 bubnuorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepol. CepHas
o5 KHCII0Ta, (U3NYECKUE U 1 bubnnoreka [JOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE PEAKIINH,
JIe)KaIe B OCHOBE
MIPOMBIIIJIEHHOTO criocoba
26 MIOJIyYEHUsI CEPHOM 1 bubnmorexa LIOK
https://m.edsoo.ru/00adec8a
KHUCIIOThl. XUMHYECKOE
3arpsi3HEHUE OKpPYKarolen
Cpelibl COEIMHEHUSIMU CEPBI
Brruncnenune maccoBoit
27 JI0JIA BBIXOJIa TPOIYKTa 1 bubmmorexa [TOK
https://m.edsoo.ru/00adec8a
peakiuu



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Tema 6. O0masi xapakTepuCTHKa XUMHYecKHX 371eMeHTOB VIA-rpynnsl. Cepa u eé coequHenus (7 1)

OOwas xapakTepucTHKa
271eMEeHTOB VA-rpynnsl.
28 A3or, paCHpOCT:)zZIeHHC B 1 bubmmorexa LIOK
https://m.edsoo.ru/00adeeat
npupoje, Gpuzndeckue u
XUMUYECKHE CBOKMCTBA
AmMHaK, ero pu3nveckue u
29 XUMHYECKHE CBOMCTBA 1 bubmmorexa LIOK
’ https://m.eds00.ru/00adf004
MOJTyYeHHE U IPUMECHEHUE
[IpakTrueckas pabora Ne 3
30 o teme «Ilonyuenue 1 1 bubnuoreka [IOK
aMMUakKa, U3y4eHUE ero https://m.eds00.ru/00adf180
CBOMCTB»
A3oTHas KucioTa, eé€
31 ¢busnyeckue 1 XUMHUYECKUE 1 bubnuorexa LIOK
. https://m.eds00.ru/00adf306
CBOHCTBa
Hcnons3oBaHne HUTPATOB U
cojieil aMMOHUS B KauecTBe
39 MUHEPAJIbHBIX YI00pEeHU. 1 bubnnorexka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY’KaloIIen cpebl
COETMHEHUSIMH a30Ta
dochop. Okeun dpocdopa
33 (V) u pocdopnas kuciora, 1 bubnnorexka [JOK
(bu3nyuecKre U XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBa, OJyYeHHE
Wcnons3oBanue dpocdaTos B
34 KayecTBE MUHEPAIbHBIX 1 bubnmorexa LIOK
. https://m.edsoo.ru/00adfc20
ynoopeHuit. 3arps3HeHNe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

IIPUPOJHOM Cpebl
dbocharamu

Tema 8. O0mas xapakTepUCTHKA XUMHYECKHX

Yrnepon, pacnpocTpaHeHHE

3jieMeHTOB |VA-rpynnel. Yriepoa u KpeMHUil 1 UX coenHeHud (8 4)

bubmuoreka [JOK

35 B IpUpoje, Pu3HUecKue U
pupoxe, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux
(bU3UYECKHEe U XUMHUYECKUE
36 CBOMCTBA. DKOJOTHYECKHUE bubmorera [JOK
i https://m.edsoo.ru/00adfebe
po0JIeMBbI, CBI3aHHBIC C
okcuzom yriepoaa (1V)
37 VYronbHast KUCIOTA U €€ bubnuorexa [JOK
conu https://m.edso0.ru/00ae006c
[IpakTuueckas padora Ne 4
o Teme "[lonyuenue
38 TJIEKMCIIOrO ra3a bubmorexa [JOK
Y ) https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
kapOoHaT-uoH"
[TepBOoHaYaIEHBIC TIOHATHS
39 00 OpraHuYecKux bubnmnorexa [JOK
BeEIleCTBaxX Kak o https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTJIepoaa
40 Kpemuuii v ero coe fuHEHUS bubmotexa [IOK
p A https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenne
bu6mmorexa [IOK
41 JKCIEPUMEHTAIBHBIX 337a4

o teMe «Baxuelinue
HEMCTAJIJIbI U UX

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

COCANHCHUA»

Kontposnbnas padota Ne3 mo
Teme «Baxueiimme

42 1

HEMCTAJIJIBI U UX

COCOANHCHUA»

Pa3nen 3. Meta/uiibl 1 UX coequHenus (20 4)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

Tema 9. O61uue cBolicTBa MeTAJLIIOB (4 1)

OO6m1as XxapaKTepucTUKa
XAMUYECKHUX DJIEMECHTOB —
MeTauIoB. MeTramnndeckas
43 CBSI3b U METaJUIMYECKast 1
KPUCTa/UINYECKast PELIETKA.
dusznyeckue CBOMCTBA
METaJIJI0B

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e

XHWMHYECKHE CBOMCTBA
METAaJUIOB.

44 . 1
DNEKTPOXUMHUECKUN Psit

HaprI)KeHI/Iﬁ MCTAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

OO6mme crmocoOb! MOTyYeHUs
MeTaiioB. CIIIaBEL.
Breramcnenus mo

45 YpPaBHEHUSAM XHUMHYECKUX 1
peakiuii, eciiu OJMH U3
pEareHToB COAEPKUT
puMecu

bu6mmorexa [IOK
https://m.edso0.ru/00ael1156

[TonsiTHEe 0 KOppO3UH

46 1

METAaJlJIOB

bu6mmorexa [IOK
https://m.edso0.ru/00ael1278

Tema 10. BaxHeilimue MeTa/uibl U UX coeqnHeHud (16 1)



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubmuorexa [JOK

47
[enotnie MeTaIb! https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCHUBI bubmuoreka [JOK
HATpUS U KaJust https://m.edsoo.ru/00ae14b2
[IlenoyHo3eMeNbHBIC
49 METAJUILI — KaJIbIUHA U buGnnorexa LIOK
. https://m.edsoo.ru/00ae15e8
MarHui
50 Baxuelimme coeTMHEHUS bubmuorexa [JOK
KaJbLHS https://m.edsoo.ru/00ae15e8
51 O06006111eHE U
CUCTEMaTH3aIus 3HAHUH
59 JKEcTKOoCTh BOBI U CTIOCOOBI bu6mmorexa [IOK
€€ ycTpaHeHHUs https://m.edso00.ru/00ae1886
[TpakTuyeckas pabora Ne 6
53 o Teme "JKECTKOCTh BOJIBI U bubmorexa HOK
.. ,,ﬂ https://m.edsoo.ru/00aelae8
METOJIbI €€ yCTpaHCHHUS
bu6mmoreka [JOK
4 A i
> JTOMHIHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOMCTBA bubnuoreka [IOK
OKCHJIa ¥ THIPOKCHAA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 XK
eeso https://m.edso00.ru/00ae1d86
OKCHJIBI, THIPOKCUIBI U
57 coJu icene%? Izl u ;[1[<eJ163a bubmmorexa [JOK
() https://m.edsoo.ru/00ae35e6
58 O6o06menue
CUCTEMaTH3aIUs 3HAHUH
59 [TpakTrueckas padota Ne 7. bubmuorexa [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4
o TeMme «Baxxnenmue
METaJUTbl ¥ UX COSIMHCHUSI

https://m.edsoo.ru/00ae3de8

Bruucnenus no
YPAaBHEHUAM XUMUYECKUX
peakuuii, €clii OJJMH U3

50 pEearcHTOB JIaH B H30BITKE 1 bu6mmorexa [IOK
WJIA COAEPKUT IPUMECH. https://m.edso00.ru/00ae1750
Boruncnenust maccoBoit
JIOJIA BBIXO/JIa TIPOTyKTa
peakiumn
61 O06006111eHE U ) 1
CUCTeMaTH3alusl 3HAaHUH
KonTponsnas padora Ne4 no
62 TeMe «BakHeWIme MeTasuibl 1
U UX COECTMHEHUS»
Pasnen 4. Xumus u oxkpy:xaiomas cpeaa (4 1)
BemectBa u Matepuansl B
63 HO]I3L(I:C,I[HCBHOI>'I )KI/IIDSHI/I 1 bubmmorexa [TOK
https://m.eds00.ru/00ae3f50
YyeJoBeKa
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnuotexa [JOK
OKpYKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponb xumun B periennu 1 bubnuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 O60061eHue u 1 bubmmoreka [JOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB 110 66
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 8 kinacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxkmmonepHoe oouectBo «M3aatenbetBo «IIpocBemenner

* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxkmmonepHoe obuectBo «M3aarenbetBo «lIpocBemenne»
METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. I'abpuensu O. C., Bockoboiinukosa H. I1., flurykoBa A. B. HacronbHas kHura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanp /1st 1a00paTOpHBIX OIBITOB U
npaktuyeckux padot. 8 k1. K yueOnuky O. C. ['abpuensina «Xumusi. 8 kiacey.
M.: dpoda, 2022.

3. lNabpuensu, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy. 8 xknacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensiH, O. C. Metonunueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 xknacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : rexHonorudeckue kaptol K yueonuky O. C. 'abpuensna « Xumus. 8
KJace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonorudeckue kaptol k yueOnuky O. C. 'abpuensna «Xumus. 9
KJjacey : metoaudeckoe nocodue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontpoabHbie u mpoBepouHbie padboThl k yueoHuky O. C.

["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YakoBa u



ap. - M.: [Ipoda, 2022

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog
https://orgchem.ru/?ysclid=l1fn4w508901445436

http://www.chemnet.ru/

http://www.chemnet.ru I'azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XXMM

http://him.1september.ru Equnas komrekmust [IOP: TIpeameTHas KouteKus
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB TT0 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK TSI
CpPEIHEH ILLIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JIEKTPOHHBINH yUCOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XAMUS
http://www.chemistry.ru JluctaHnroHHass OJTUMITHA/IA 110 XUMHH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT






