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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWHM K pe3yjbTaTaM OCBOSHHUS 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 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTPUBAET pacIlpeieicHUe €ro Mo KjaccaM U CTPYKTYpPUPOBAaHHE IIO
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 mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00yUYeHUs] XUMUU Ha YPOBHE 1LI€JIEH M3YUCHHUS MIPEeaMETa 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
posib UrparoT (GOpPMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILCHUIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

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

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITCIbHOW y4eOHOW  JesATENbHOCTH,
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, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBiieHUsS B OOYyYEHMM XMMHUM OOECIEUYMBAIOTCA CIEHM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTrO Inoaxoaa K €€ msydeHnro. Coaep:kaHHe CKIaJbIBACTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOJTYyYCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOIUT C MPUBJICYECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacCHOrO OOpalleHHs C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY HPUHITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEIOBEKA. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAast Macca. MaccoBasi 10J1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJEIel MOJIEeKYII
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TropeHusi). Okcunbl. I[lpumenenue xkucnopoga. CrnocoObl
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MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

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

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

MonspHabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

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

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

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

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

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

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3loB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BaHHE BHJICOMATEPHUAIIOB),
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WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakluil HEUTpalu3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKas CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM()OTEpHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuid CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. U. MenaeneeBa. XapakTepuUCTHKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

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

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

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

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

dusuKa: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHUE BEIEeCTBA, ra3, (PU3MYECKHUE BEJIUYMHBI, CAUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKMX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONU PEIIETKUA U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKasl CBsI3b HEOPraHMYECKUX BEIECTB.

Knaccudukaiys XuMUIECKUX PEaKIUi 10 pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHe 0 XUMHYECKOM paBHOBecuU. DakToOpBHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIUH,  JJICKTPOHHBIM  OajlaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKLnH. CocraBieHue ypaBHEHUI
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCMIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakini Ha MOHBL. [IoHATHE O TMApOIINU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BbIJIEJIEHUE Ta3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaUlaMU, HEMEeTa/llaMH, IIeJIo4amMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi kucnoThel. Coau CEpHOW KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha
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cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE 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. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHMS B KaueCTBE MHMHEpAJIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3NIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKU, PACIPOCTPAaHEHWE B NPUPOJE, (PUINUYECKHE U XUMHUYECKUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO034MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl WX MepepaboTku (O€H3WH), UX POib B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEIECTBAaX: KMpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenrne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHus o0
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE W XHUMHYECKHE CBOHCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOYTIIMBAaHUS caxapa IMoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHOM a30THOU KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTramndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUUI,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[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
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TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAUIOB M HUX
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 Kanblus. Baxueilue coequHEHHUs Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA 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 U 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
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1Mo Teme « Baxxunenmme
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 3arpsi3HEHHE OKpYKarolel cpeapl (MpelenbHasl I0IMyCcTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu
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Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d NMpH W3yYeHHM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINM (DaKT, rUmoTe3a, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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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 X0/¢ OOYyYCHHS XHMHU B CIAWHCTBE Y4YCOHOU M
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIIUXCS.

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

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeIbCKOM,  TBOPYECKOM W JAPYrUX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIpOllecCe OTOM 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 TPEICTABICHUS O BEUIECTBE M XMMHUYECKOW PEaKIIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPaBOYHOM
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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
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIs1, HAPKOTUKOB, KypeHus),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Tpodeccuil U Tpyaa pa3inyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBaHUs, TOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEECHUS MIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALHSX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

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

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHBIE MOHATHS (3aKOH, TeOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (OPMHUPOBATH IMPEACTABICHUE O IEJTOCTHOU
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HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TOHSATHSMH), MCIOJIb30BATh
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 JIOTUYECKHE pacCyXJeHus (MHAYKTUBHBIC, ASAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

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

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yiabTar, GopMyJIUpOBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
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 COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX I BBIIIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJBb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENHCKON JEATEIbHOCTH UHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
cymectBy  oOcyxkmaemMol  Tembl, (OPMYJIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTAaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSTENIBHO ONPEEHATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
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JNEUCTBUN, CcHenupuIecKue I TPEAMETHOW o0mactu «XUMHUS», 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 CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas JI0JIsl BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

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

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [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(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJICKYJIIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJBSIPHYIO 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 CUHTE3, CpaBHEHHE, 0000IlEeHHEe, CHUCTEMAaTHU3alluo, Kiaccu(uKaIuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — ISl M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeoOBaTh  NpaBWJIaM  MOJIb30BAaHUA  XHUMHYECKOM  TMOCYIoN
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peaKkUuu, MPEAeabHO IOMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

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

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

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHHMaHUE: OIUCHIBaTh W XapaKTepHU30BaAThH
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
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
npeaenax MajblX NEPUOJIOB M TIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
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
XHMHYECKUX IJIEMECHTOB);

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

COCTaBIISAITh YPABHEHUSI 3JEKTPOIUTHUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMEeHTa 10 (opMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEI[ECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMHU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIliI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

20



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
duekTpoHHbIe (LM (pPOBbLIE)
KoumnuectBo yacos oOpa3oBaTejibHbIe pecypchl
HanmeHnoBaHue pa3ae/ioB U TeM
Ne n/mm
NPOrpamMMbl
KonTpoabubie IpakTuyeckue
Bcero
padoThI padoThbI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 bubnmorexa LOK
' p https://m.edso0.ru/7f41837c
NEATEILHOCTH YEJI0BEKA
bu6mmoreka [IOK
1.2 BemecTBa 1 XUMHUECKHE PEAKIINU 15 1
B peakdl https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB

bu6mmoreka [IOK
2.1 B .K ! 0 6
O3AYX. SHCIOPOA. HIOHATHE 06 OKeHAax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B I 8 1
OAOPOLLIOHATHE O KUCTOTAX H COTAX https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
2.3 Boga. P ! 5 1 1
ona. PactBopsl. [lonsTre 06 ocHOBaHUSAX httos://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuorexa [JOK
' COETMHEHHI https://m.edso0.ru/7f41837c
Hroro o paznueny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumnueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE pe€aKkuu

[Tepuonuueckuii 3akon u Ileprnonnueckas
3.1 chcTeMa XMMUYECKUX 3jieMeHToB /. 1. 7
MenneneeBa. CtpoeHue aroma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

39 Xumnueckas cBA3b. OKUCIUTEIBHO- 3 bubnmoreka [JOK
' BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
" 15
TOTO O Pasaely https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LHOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

22

https://m.edsoo.ru/7f41837¢c



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

9 KUIIACC

DJIeKTPOHHbIE
(undgposbie)
KoumnuectBo yacos oOpa3oBaTejibHbIE
Nen/m HaumMeHoBaHMe pa3jesioB M TeM IPOrpaMMBbl pecypchl
Beero Kontpoabubie IIpakTuueckue
padoThbI padoThI
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [ToBTOpeHnue u yrioyOiaeHre 3HaHUH OCHOBHBIX 5 1 Bbu6moteka LJOK
pasnenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
peakuuii https://m.edso0.ru/7f41a636
13 ONEeKTpOoIUTHYECKAs Uccouanus. XUMHUECKNE 8 1 1 bubmmnoreka HOK
peakuyu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO61mas xapakTepuCTUKa XUMUYECKUX FJIEMEHTOB 4 1 bubnmnoreka HOK
VIIA-rpynnsl. 'anorenst https://m.edsoo.ru/7f41a636
59 OO011ast XapaKTepPUCTHKA XUMHUECKUX JIEMEHTOB 5 bubmuorexa [JOK
VIA-rpynmel. Cepa u €€ coeluHeHus https://m.edsoo.ru/7f41a636
53 OO1m1ast XapaKTepPUCTHUKA XUMHUECKUX JIEMEHTOB 7 1 bu6muoreka [JOK
VA-rpynnsl. A30T, pocdop u ux coeauHeHUst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB Bu6morexa LIOK
24 IVA-rpynmel. Yriepoa i KpeMHUHN U UX 8 1 2

COETUHEHUS

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

Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST
. bubnnorexa [JOK
3.1 Obume caoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 B 16
QXHEUIIIHE METAJUIB U UX COCAUHCHUS https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KH3HU Y€IOBEKA 3 bubmorexa LIOK
' m p https://m.edso0.ru/7f41a636
Htoro no paznemny 3
PesepBHOE Bpems 3 bubmorexa [IOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVTAHUPOBAHUME

8A KJIACC
KoaunvecTBo yacoB
Ne JlaTa
/i Tema ypoka Beero KonTpoibu [MpakTHyeck n3yeHns
ble paboThI ue padoTbl
[Mpenmer xumuun. Postb XuMuH B )KU3HU YelioBeka. Tena u BemecTBa 02.09
[Tonsatre o MeTOoHaxX NO3HAHUSA B XUMUHU 05.09
3 [TpakTruyeckas padora Ne 1 «IIpaBuiia paboThI B 1aOOpaTOpUu U 1 1 09.09
puéMbI 00palleHust ¢ 1a00paTOPHBIM 000PYI0BAHUEM '
4 YucTteie BemecTBa 1 cMecH. CrIocoObI pasziesieHus: cMecei 1 12.09
5 [Ipaktuueckas padota Ne 2 «Paznenenue cmeceit (Ha mpumepe 1 1 16.09
OYHCTKHU MOBAPEHHOM COJIN)» '
6 ATOMBI U MOJIEKYJTBI 1 19.09
7 XUMUYECKHE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XMMHUYECKUX SJIEMEHTOB 1 23.09
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 26.09
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 30.09
10 3aKkOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKast popMyiia. 1 03.10
BaneHTHOCTh aTOMOB XHMHUYECKUX JICMCHTOB '
OtHocuTenbHast arToMHast Macca. OTHOCUTENbHAS MOJICKYJISIpHAS
11 1 07.10
Macca
12 MaccoBast 101 XUMHYECKOTO DJIEMEHTA B COEQUHEHNHU 1 10.10
13 KomunuecTtBo BemecTBa. Moinb. Mosnsipaast macca 1 14.10
14 dusnuecKre U XUMUUYECKHE SIBJICHUS. XUMUYECKas peaKkus 1 17.10
15 [Ipu3Haky u yciioBus NPOTEKAHUS XUMUYECKUX PEAKIUN 1 21.10
16 3aKOH COXpaHEHMS MACCHI BEIIECTB. XMMUYECKHE YPABHEHHUS 1 24.10
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Brrunciaenus KOJIMYCCTBA, MACChI BCUICCTBA 110 YPABHCHUAM

17 . 07.11
XMUMUYECKHUX peaKIuii

18 Krnaccudukanus XuMHYeCKUX peakiuii (COSTUHEHMS, Pa3I0KeHUS, 1111
3aMeIIeHus, 0OMEHA) '

19 M. B. JlomoHOCOB — yu€HBIH-dHITUKIONEAUCT. OO00IICHHE 1 1411
cucTeMaTHh3alys 3HaHU

20 KonTponbnas padorta Nel no teme «BemiecTBa 1 XuMHUECKHE 18.11
peaxumn»

21 Bo3ayx — cmecsk ra3zos. CocraB Bo3ayxa. Kuciopoa — sneMeHT u 2111
npocToe BemecTBo. O30H '

99 dusnueckue U XMMUYECKHE CBOMCTBA KMCIOpOa (peakLuu 9511
okucieHus, ropenue). Ilonstue 00 okcugax '

93 CriocoObl MosTy4eHus KUCI0po/ia B J1a0OpaTOPUU U MPOMBIIIIEHHOCTH. 2811
[IpuMeHeHne KHCIOpoaa '

24 TennoBoit 3¢ (heKT XUMUUECKON peakluH, MOHITHE O 02.12
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U SHJOTEPMUIECKUX PEAKITHSIX

o5 TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE BO3/4yXa, CIIOCOObI €ro 05.12
IPEJOTBPALLICHUS

26 [IpakTuueckas padora Ne 3 o teme «llomyuenue u cobupanue 09.12
KHCJIOPO/a, U3yUeHHE €r0 CBOHCTBY»

27 Bonopon — snemeHT u npoctoe BeuectBo. Haxoxaenue B npupojie 12.12

98 dusnueckue U XMMUYeCKUe CBOHCTBa Bogopoaa. [Ipumenenue 16.12
BOAOpOJA

29 [TonsiTHE 0 KUCIOTaX U COJAX 19.12

30 CriocoOblI 1oryueHus BOAOPo/ia B J1abOpaTopuu 23.12

31 [IpakTuueckas padbora Ne 4 o teme «Ilomyuenue u cobupanue 96.12

BOJIOPO/1a, U3YUEHUE ETO CBOMCTBY
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32 Modnsipublii 00bEM ra30B. 3ak0oH ABOTAIPO 1 13.01
33 Brruncnenust 00béMa, KOIMYECTBA BEIIECTBA T'a3a 0 €0 H3BECTHOMY 1 16.01
KOJINYECTBY BEILIECTBA WIIN 00BEMY '
34 Beruncnennst 005EMOB ra3oB 10 YpaBHEHHIO PEAKIMH HA OCHOBE 1 20.01
3aKOHa 0OBEMHBIX OTHOILICHUH Ta30B '
35 Du3nYecKue U XMMUYECKHUE CBOIICTBA BOJIbI 23.01
36 CocraB ocHoBanui. [TonsTHe 00 MHIUKATOpPaAX 27.01
37 Bopa xak pactBoputens. HachllieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI. 1 30.01
MaccoBast 107151 BEIIECTBA B PaCTBOPE
38 [IpakTuyeckas padora Ne 5 o teme «IIpurotoBieHue pacTBOpoB C 1 03.02
orpeIeIEHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 o teme «Kucmopoa. Bogopoa. Boga» 06.02
40 Oxcupsl: cocTaB, KiacCU(UKANNS, HOMCHKJIATypa 10.02
41 [TonmyyeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 13.02
aM(OTEPHBIX OKCUIOB '
42 OcHoBaHuUsI: cOCTaB, KJ1accu(UKalMsl, HOMEHKIATypa 1 17.02
43 [lonydyeHne u XUMHYECKHE CBOWCTBA OCHOBAaHUM 1 20.02
44 Kucnotsl: cocras, kinaccudukanusi, HOMEHKIATypa 1 24.02
45 IlosryyeHne U XUMUYECKUE CBOMCTBA KUCIIOT 1 27.02
Conu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTyYeHHs], XUMUYECKHE
46 . 1 03.03
CBOHCTBa
47 [IpakTuueckas padorta Ne 6. Pemienne skciepuMeHTaNbHBIX 33124 1O 1 06.03
TeMe «OCHOBHBIE KJTACCHI HEOPTAaHMYECKUX COCTIMHEHUI '
48 I'eneTnueckas CBsSI3b MEXKIy KlacCaMH HEOPraHUYECKUX COCTUHEHUM 10.03
49 O060011eHre U crucTeMaTu3alys 3HaHU! 13.03
50 KonrtponbHas pabora Ne3 o reme "OCHOBHBIE KIacChl 17.03
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HEOPraHUYeCKUX CoeAMHEHUN"

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYECKHX 3JIeMeHTOB. [loHsaTHE

51 1 20.03
O Tpynmax CXOIHBIX 3JIEMCHTOB

59 [lepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMUYECKUX 1 31.03
anemenToB JI. . MenaeneeBa

53 [lepuronpl, rpynmnsl, MOATPYIIIIbI 03.04

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl 07.04

55 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB 1 10.04
IIepuonnueckoii cucremst 1. 1. Menneneena

56 XapakTeprucTUKa XMMHUECKOTO 2JIEMEHTA 10 €T0 MOJI0KEHHUIO B 1 14.04
IIepnonnueckoii cucreme /1. 1. Menneneesa

57 3nauenue [lepuonnyueckoro 3akoHa JJIsl pa3BUTHS HAYKU U MPAKTUKHU. 1 17.04
J1. 1. MenneneeB — y4€HbIi, eJaror U rpaxaaHuH

58 DNeKTPOOTPUIIATETFHOCTh ATOMOB XUMHUYECKHUX AJIEMEHTOB 1 21.04

59 WNonHnas xumuyeckas CBs3b 1 24.04

60 KoBaneHnTHast nonsipHasi XuMH4YeCKas CBA3b 1 28.04

61 KoBaneHTHas HenousspHas XuMU4eckasi CBsI3b 1 05.05

62 CreneHb OKUCITCHUS 1 12.05

63 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 15.05

64 OxkucnuTenu u BOCCTAHOBUTENH 1 19.05

65 io;gonwaﬂ pabota Ne4 o teme «CtpoeHune atomMa. XUMHIECKas 1 99 05

66 O06001IeHre U cucTeMaTU3alus 3HaHU! 1 26.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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ITOYPOYHOE IIVTAHUPOBAHUME

8b KJIACC
KoaunvecTBo yacoB
Ne JlaTa
/i Tema ypoka Beero KonTpoibu [MpakTHyeck n3yeHns
ble paboThI ue padoTbl
[Mpenmer xumuun. Postb XuMuH B )KU3HU YelioBeka. Tena u BemecTBa 03.09
[Tonsatre o MeTOoHaxX NO3HAHUSA B XUMUHU 05.09
3 [TpakTruyeckas padora Ne 1 «IIpaBuiia paboThI B 1aOOpaTOpUu U 1 1 10.09
npuéMbl 0OpaleHust ¢ 1a00paTOPHBIM 000PYTIOBAHUEM) '
4 Yucteie BemecTBa 1 cMecH. CriocoObI paszielieHus: cMecei 1 12.09
5 [Ipaktuueckas padota Ne 2 «Paznenenue cmeceit (Ha mpumepe 1 1 17.09
OYHCTKHU MOBAPEHHOM COJIN)» '
6 ATOMBI U MOJIEKYJTBI 1 19.09
7 XUMUYECKHE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMUYECKUX 2JIEMEHTOB 1 24.09
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 26.09
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 01.10
10 3aKkOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKast popMyiia. 1 03.10
BaneHTHOCTh aTOMOB XHMHUYECKUX JICMCHTOB '
OTtHocuTenbHast arToMHast Macca. OTHOCUTENbHAST MOJIEKYJIISIPHAS
11 1 08.10
Macca
12 MaccoBast 101 XUMHYECKOTO DJIEMEHTA B COEQUHEHNHU 1 10.10
13 KomunuecTtBo BemecTBa. Moinb. Mosnsipaast macca 1 15.10
14 Pu3nuecKre U XUMUYECKHE SIBJICHUS. XUMUYECKAs peaKIUs 1 17.10
15 [Ipu3Haky 1 ycnoBHs MPOTEKaHUSI XUMUYECKUX PEAKIUIl 1 22.10
16 3aKOH COXpaHEHMS MACCHI BEIIECTB. XMMUYECKHE YPABHEHHUS 1 24.10
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Brrunciaenus KOJIMYCCTBA, MACChI BCUICCTBA 110 YPABHCHUAM

17 . 05.11
XMUMUYECKHUX peaKIuii

18 Krnaccudukanus XuMHYECKUX peakiuii (COSTUHEHUS, Pa3TI0KEHUS, 07.11
3aMeIIeHus, 0OMEHA) '

19 M. B. JlomoHOCOB — yu€HBIH-dHITUKIONEAUCT. OO00IICHHE 1 1211
cucTeMaTHh3alys 3HaHU
Kontponbnas padota Nel o reme «BetectBa u XuMuueckue

20 14.11
peaxumn»

21 Bo3ayx — cmecsk ra3zos. CocraB Bo3ayxa. Kuciopoa — sneMeHT u 1911
npocToe BemecTBo. O30H '

99 dusnueckue U XMMUYECKHE CBOMCTBA KMCIOpOa (peakLuu 2111
okucieHus, ropenue). Ilonstue 00 okcugax '

93 CriocoObl MosTy4eHus KUCI0po/ia B J1a0OpaTOPUU U MPOMBIIIIEHHOCTH. 26.11
[IpuMeHeHne KHCIOpoaa '

24 TennoBoit 3¢ (heKT XUMUUECKON peakluH, MOHITHE O 98.11
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U SHJOTEPMUIECKUX PEAKITHSIX

o5 TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE BO3/4yXa, CIIOCOObI €ro 03.12
IPEJOTBPALLICHUS

26 [IpakTuueckas padora Ne 3 o teme «llomyuenue u cobupanue 05.12
KHCJIOPO/a, U3yUeHHE €r0 CBOHCTBY»

27 Bonopon — snemeHT u npoctoe BeuectBo. Haxoxaenue B npupojie 10.12

98 dusnueckue U XMMUYeCKUe CBOHCTBa Bogopoaa. [Ipumenenue 12.12
BOAOpOJA

29 [ToHsATHE O KUCITOTAX U COJSIX 17.12

30 CriocoOblI 1oryueHus BOAOPo/ia B J1abOpaTopuu 19.12

31 [IpakTuueckas padbora Ne 4 o teme «Ilomyuenue u cobupanue 9412

BOJIOPO/1a, U3YUEHUE ETO CBOMCTBY
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32 Mounsipabiii 00BEM ra3oB. 3akoH ABOTaapo 1 26.12
33 Brrauciienust 00béMa, KOJTMYECTBA BEIIECTBA ra3a 10 ero U3BECTHOMY 1 14.01
KOJINYECTBY BEILIECTBA WIIN 00BEMY '
34 Brrauciienust 00bEMOB ra30B 0 YpaBHEHHIO PEAKIIMH HAa OCHOBE 1 16.01
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B '
35 Du3nYecKue U XMMUYECKHUE CBOIICTBA BOJIbI 21.01
36 CocraB ocHoBanui. [TonsTHe 00 MHIUKATOpPaAX 23.01
37 Bopa xak pactBoputens. HachllieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI. 1 28.01
MaccoBast 107151 BEIIECTBA B PaCTBOPE
38 [TpakTuyeckas pabora Ne 5 o Teme «[IpuroToBieHne pacTBOPOB C 1 30.01
orpeIeIEHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 o teme «Kucmopoa. Bogopoa. Boga» 04.02
40 Oxcupsl: cocTaB, KiacCU(UKANNS, HOMCHKJIATypa 06.02
41 [TonmyyeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 11.02
aM(OTEPHBIX OKCUIOB '
42 OcHoBaHuUsI: cOCTaB, KJ1accu(UKalMsl, HOMEHKIATypa 1 13.02
43 [lonydyeHne u XUMHYECKHE CBOWCTBA OCHOBAaHUM 1 18.02
44 Kucnotsl: cocras, kinaccudukanusi, HOMEHKIATypa 1 20.02
45 IlosryyeHne U XUMUYECKUE CBOMCTBA KUCIIOT 1 25.02
Conu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTyYeHHs], XUMUYECKHE
46 . 1 27.02
CBOHCTBa
47 [IpakTuueckas padorta Ne 6. Pemienne skciepuMeHTaNbHBIX 33124 1O 1 04.03
TeMe «OCHOBHBIE KJTACCHI HEOPTAaHMYECKUX COCTIMHEHUI '
48 I'eneTnueckas CBsSI3b MEXKIy KlacCaMH HEOPraHUYECKUX COCTUHEHUM 06.03
49 O060011eHre U crucTeMaTu3alys 3HaHU! 11.03
50 KonrtponbHas pabora Ne3 o reme "OCHOBHBIE KIacChl 13.03
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HEOPraHUYeCKUX CoeAMHEHUN"

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYECKHX 3JIeMeHTOB. [loHsaTHE

51 1 18.03
O Tpynmax CXOIHBIX 3JIEMCHTOB
[lepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMUYECKUX
52 1 20.03
anemenToB JI. . MenaeneeBa
53 [lepuronpl, rpynmnsl, MOATPYIIIIbI 01.04
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl 03.04
CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB
55 . 1 08.04
IIepuonnueckoii cucremst 1. 1. Menneneena
XapakTeprucTUKa XMMHUECKOTO 2JIEMEHTA 10 €T0 MOJI0KEHHUIO B
56 . 1 10.04
IIepnonnueckoii cucreme /1. 1. Menneneesa
57 3nauenue [lepuonnyueckoro 3akoHa JJIsl pa3BUTHS HAYKU U MPAKTUKHU. 1 15.04
J1. 1. MenneneeB — y4€HbIi, eJaror U rpaxaaHuH '
58 DNeKTPOOTPUIIATETFHOCTh ATOMOB XUMHUYECKHUX AJIEMEHTOB 1 17.04
59 WNonHnas xumuyeckas CBs3b 1 22.04
60 KoBaneHnTHast nonsipHasi XuMH4YeCKas CBA3b 1 24.04
61 KoBaneHTHas HenousspHas XuMU4eckasi CBsI3b 1 29.04
62 CremneHb OKHCIICHUS 1 06.05
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 13.05
64 OxkucnuTenu u BOCCTAHOBUTENH 1 15.05
65 Kontponbras padota Ne4 o teme «CtpoeHne aToma. XUMHIECKast 1 20.05
CBSI3b)
66 O06001IeHre U cucTeMaTU3alus 3HaHU! 1 22.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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ITOYPOYHOE IIVTAHUPOBAHUME

8B KJIACC
Jara
KoanuecTBo yacos U3ydeHust
Ne
Tema ypoka
n/n KonTpoa
IpakTHyeck
Bcero | bHbIE
ue padoTbl
padoThI
[Ipeamer xumun. Poib XMMUM B *KU3HM YellOBeKa. Tena u BemecTa 03.09
ITousarue o MeTonax MO3HAHUS B XUMHUU 06.09
3 [IpakTrueckas padota Ne 1 «IIpaBwmiia paboThl B abopaTopuu u 1 10.09
npuéMbl 0OpaleHust ¢ 1a00paTOPHBIM 000PYTIOBAHUEM) '
4 Uuctele BemecTBa U cMecu. CrocoObl pa3iesieHus: cMeceit 1 13.09
5 [TpakTuueckas padota Ne 2 «Paznenenue cmeceit (Ha mpumepe 1 17.09
OYMCTKHU HOBAPEHHOI COMIH)» '
6 ATOMBI 1 MOJIEKYJIBI 1 20.09
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB 1 24.09
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 27.09
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 01.10
10 3aKO0H MOCTOSIHCTBA COCTaBa BEHIECTB. XUMUYeCcKas (hopMya. 1 04.10
BaneHTHOCTE aTOMOB XMMUYECKHX 3JIEMEHTOB '
OtHocuTenbHast arToMHast Macca. OTHOCUTENbHAS] MOJIEKYIISIPHAS
11 1 08.10
Macca
12 MaccoBast 10JIsI XUMHUYECKOT0 DJIEMEHTA B COEIUHEHNHT 11.10
13 KonunuectBo BemecTBa. Mosb. Mosnsipaast macca 15.10
14 dusnyeckre 1 XUMUYCCKHE SIBJICHUS. XUMUYECKas peaKITus 18.10
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15 [Ipu3Haky U ycnoBUs NPOTEKAHUSI XUMUYECKUX PEAKLUI 22.10

16 3aK0OH COXpaHEHHUs MaCChl BEIIECTB. XUMUUYECKHUE YPaBHEHUS 25.10

17 Brrunciienus KoamuecTBa, Macchl BEIeCTBA 10 yPaBHEHUSAM 05.11
XUMHYECKHUX PeaKIHii

18 Krnaccudukanus XuMHYECKUX peakiuii (COSTUHEHUS, Pa3TI0KEHUS, 08.11
3aMeIIeHus, 0OMEHA) '

19 M. B. JIomoHOCOB — yuéHbIi-3HIIUKIO0NETUCT. O000IIeHHE U 1211
CUCTeMaTH3alusl 3HAaHUH
Kontponbnas padota Nel o reme «BetectBa u XuMuueckue

20 15.11
peaxKum»

21 Bo3ayx — cmecsk ra3zos. CocraB Bo3ayxa. Kuciopoa — sneMeHT u 1911
npocToe BemecTBo. O30H '

99 Ou3nyeckue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu 99 11
okucieHus, ropenue). [lonstre 06 okcugax '

93 CriocoObl MosTy4eHus KUCI0po/ia B J1a0OpaTOPUU U MPOMBIIIIEHHOCTH. 26.11
[TpumeHeHnue kucnopoaa

24 TennoBoit 3¢ (heKT XUMUUECKON peaklMu, MOHITHE O 99.11
TEPMOXUMHUYECKOM YPaBHEHHH, DK30- U SHJOTEPMUIECKUX PEAKITHSIX

o5 TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE BO3/4yXa, CIIOCOObI €ro 03.12
IPEJOTBPALLICHUS

26 [IpakTuueckas pabora Ne 3 o teme «llomyuenue u cobupanue 06.12
KHUCJIOPO/A, U3yUeHHE €ro CBOHCTB»

27 Bomopon — anemenT u npoctoe BemecTBo. Haxoxaenue B mpupoie 10.12

98 dusnueckue U XMMUYeCKUe CBOHCTBa Bogopoaa. [Ipumenenue 13.12
BOJIOpO/Ia

29 [ToHsATHE O KUCITOTAX U COJSIX 17.12

30 CriocoOblI noiryueHust BOAOPo/ia B J1abOpaTopuu 20.12
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[Tpaktuyeckas padora Ne 4 o teme «llomydenue u cobupanue

31 . 1 24.12
BOJIOPO/1a, U3YUCHUE €TO CBOMCTB)

32 Mounsipabiii 00BEM Tra30B. 3akoH ABOTaIpO 1 27.12

33 Beranciienust 00b€Ma, KOJIMYECTBa BEIIECTBA ra3a 10 ero U3BECTHOMY 1 14.01
KOJIMYECTBY BELIECTBA WM 00BEMY '

34 Brruncnenust 00bEMOB ra30B MO YPaBHEHUIO PEAKIIUU HA OCHOBE 1 1701
3aKOHA OOBEMHBIX OTHOILICHHH ra30B '

35 dusnyeckre 1 XUMHYECKHAE CBOMCTBA BOIbI 21.01

36 Cocras ocHoBanwii. [ToHsiTre 00 MHIMKATOpPAX 24.01

37 Bopna xak pactBoputeins. HachllieHHbIC U HEHACHIIIICHHBIC PACTBOPBHI. 1 28.01
MaccoBast 107151 BEIIECTBA B PaCTBOPE

38 [Tpaktruyeckas pabora Ne 5 o Teme «[IpuroToBieHne pacTBOPOB C 1 3101
OIpeIeIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BELIECTBAY

39 KonTpomnbnas padota Ne2 mo Teme «Kucnopon. Bogopoa. Bomga» 04.02

40 Oxcuapl: cocTaB, K1accuUKaIys, HOMEHKIIATypa 07.02

41 [TonmyyeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 11.02
aM(OTEPHBIX OKCUIOB '

42 OcHoBaHuUsI: cOCTaB, KJIaccu(UKalMsl, HOMEHKIATypa 1 14.02

43 [losnydyeHne n XUMHUYECKHE CBOWCTBA OCHOBAaHUM 1 18.02

44 Kucnotsl: cocras, ki1accudukanusi, HOMEHKIATypa 1 21.02

45 IlosnydyeHne u XUMHYECKUE CBONMCTBA KUCIIOT 1 25.02
Comnu (cpennue): HOMEHKIIATypa, CIOCOOBI MOTYyUYeHHsI, XHMUYECKHE

46 . 1 28.02
CBOHCTBa

47 ITpakTuyeckas pabora Ne 6. PemeHue skcriepuMeHTaIbHbBIX 3371a4 110 1 04.03
TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX COCTMHEHUI '

48 I'eneTnueckas CBsI3b MEXKIYy KilacCaMH HEOPraHUYECKUX COETUHEHUM 1 07.03
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49 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1 11.03

50 Kontponbras padota Ne3 o teme "OCHOBHBIE KIIACCHI 1 14.03
HEOPraHUYeCKUX CoeAMHEHUN"

51 [lepBbie MONBITKY KIACCU(PUKALUU XUMUYECKUX 31eMeHTOB. [lonsaTue 1 18.03
O Irpynmnax CXOIHBIX 3JIEMEHTOB

59 IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMUYECKUX 1 9103
anemenToB 1. . Meneneena

53 [lepuopl, TpynIIbl, MOATPYIIILI 01.04

54 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tomnsr 04.04

55 CtpoeHue 31IeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 08.04
IIepuonnueckoii cucremst 1. 1. Menneneena

56 XapakTeprucTUKa XMMHUECKOTO 2JIEMEHTA 10 €r0 MOJI0KEHHUIO B 1 11.04
[Tepuonuueckoii cucreme JI. 1. Menaeneena

57 3navyenne [leproauaeckoro 3akoHa JUIst pa3BUTHS HAYKH U TIPAKTHKH. 1 15.04
. . MenneneeB — y4€HBIN, IEJAror U rpaXJaHuH

58 DNEeKTPOOTPULATEIBHOCTh AaTOMOB XUMHUYECKHUX DJIEMEHTOB 1 18.04

59 HNonHnas xumuyeckas CBs3b 1 22.04

60 KoBaneHnTHast nonsipHasi XuMH4YeCKas CBA3b 1 25.04

61 KoBaneHnTHas HenossspHas XuMU4eckasi CBsI3b 1 29.04

62 CremneHb OKUCIICHUS 1 06.05

63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 13.05

64 OKHCIUTENN ¥ BOCCTAHOBUTEITN 1 16.05

65 Konrtponbnas padora Ne4 o reme «CtpoeHue atoma. XuMHUECKast 1 20.05
CBSI3b)

66 O0o0mIeHre M cucTeMaTU3aIus 3HaHUH 1 23.05

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66
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9A KUVIACC

KoanyecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero Konrpoasn | IIpakTnueck e ——
ble padoTbl  He padoThI

1 Ilepronnueckuii 3akoH. [leproanyueckas CUCTEMAa XUMUYECKUX SJIEMEHTOB 1 03.09
. . MenneneeBa '

5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBbIX 1 04.09
TpEX MEepUOAOB

3 Kitaccudukanusi 1 HOMEHKIJIaTypa HEOPTAaHUYECKUX BEIIECTB 10.09

4 Buabl XuMHu4yecKoi CBA3M U TUIIbI KPUCTAIUTMYECKUX PELIETOK 11.09

5 KonTtponsnast padora Nel o teme «IloBropenue u yriry0ieHne 3HaHUN 1 1 17.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca» '

6 Krnaccugukanus XuMHUUeCKUX peakiyii 10 pa3IudyHbIM IpU3HAKAM 1 18.09

7 [ToHsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHsTHE O TOMOT€HHBIX U 1 24.09
TeTEPOre€HHBIX PEaKIMIX

8 [Tonsatue o xumudeckom paBHOBecHH. DaKTOPHI, BIMUSIONINE HA CKOPOCTh 1 25 09
XUMUYECKON PEaKIIUU U TTOJIOKEHNE XUMUIECKOTO PABHOBECHS

9 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 01.10
Teopus snekTponuTHUecKo aucconpany. CUIbHbIC U clladbie

10 1 02.10
AIEKTPOIUTHI

11 Honnble ypaBHEHUS peakuuii 1 08.10

12 XUMUYECKUE CBOWCTBA KHCIIOT U OCHOBAaHUH B CBETE MPEICTABICHHI 00 1 09.10
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI

13 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1 1510
AJIEKTPOJIUTUYECKON JUCCOIIHAIIIHI

14 [TonsiTe o rumponu3e comnei 1 16.10
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KontponsHast padota Ne2 1o teme «IeKTpOTUTUYECKAsT JUCCOIHALIS.

15 22.10

XUMUYECKUE PEaKLIUU B PACTBOPAXY.
16 [IpakTuyeckas padora Ne 1. «Pemienne sKCiepuMEHTAIBHBIX 3a/1a9». 23.10
17 O0001IeHNEe U cUCTEMAaTU3ALNS 3HAHUI. 05.11
18 OO01mast XxapaKTEpUCTHKA TAJIOTeHOB. XMMHYECKHE CBOMCTBA HA IIPUMEpE

x0pa 06.11
19 Xnoposonopos. CossiHas KUCI0Ta, XMMUYECKHE CBOMCTBA, MTOJTyYeHHE,

MIPUMEHEHHUE 1211
20 [Ipaktuueckas padora Ne 2 o teme «lIlomydeHne CoNsTHON KHCTIOTHI,

u3y4eHue e€ CBOUCTB» 1311
21 Brruncienus mo ypaBHEHUSIM XUMHUECKUX PEAKINH, €CITH OJTUH U3

pEeareHToB J1aH B N30BITKE 19.11
22 O6mmas xapakrepucTuka 31eMeHToB VIA-rpymnbt 20.11
93 AnnorpornHbie MoauduKanuu cepsl. HaxoxaeHue cepbl U e€ CoeNMHeHHI B

npupojae. XuMHYECKHE CBOMCTBA CEPhI 26.11
24 CepoBoaopo]i, cTpoeHue, (pu3nuecKrue U XUMUYECKUE CBOWCTBA 27.11
o5 Oxcunpl cepbl. CepHast KMCII0Ta, (pU3MUECKUE U XUMUYECKHE CBOMCTBA,

IpUMEHEeHHe 03.12

XUMHYECKUE peakllny, JIeXkalllle B OCHOBE IPOMBIIIIEHHOTO ClI0co0a
26 MOJIYYEHUST CEPHOM KUCIOTHI. XUMHUYECKOE 3arpsA3HEHNE OKPY KAIOIICH 04.12

Cpebl COSTMHEHUSIMH CEPBI
27 Brruncienue MaccoBoil 10U BBIXOAA MIPOAYKTA PEaKIH 10.12
78 OO61mas xapakTepucTUKa 3JeMeHTOB VA-Tpynnbl. A30T, paclipocTpaHeHHE

B Iipupoe, GpU3NUecKue 1 XMMUYECKHE CBOMCTBA 1112
29 AMMUaK, ero GuU3NIecKre ¥ XUMHIECKHE CBOMCTBA, MOJTyuYeHUE U

pUMEHEHNE 17.12
30 [IpakTuueckas padora Ne 3 o teme «lIlonydenne amMmmuaka, U3y4eHue ero 18.12
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CBOUCTB»

31 A30THas KUCI0Ta, €€ GU3NIECKHUe U XMMHUYECKHE CBOMCTBA 24.12

Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B KAU€CTBE MUHEPAIbHBIX
32 yaoOpeHui. XuMHUYECKOe 3arps3HEHHUE OKPYKAIOIIEH CpeIbl 25.12

COEIMHEHUSIMU a30Ta
33 Docdop. Oxeun dhocdopa (V) u pochopras kucnora, pusndeckue u

XMMHYECKHE CBONCTBA, IMOJIyYEHUE 14.01
34 Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBHBIX YA00pEHUH.

3arpsi3HeHue MPUPOTHON cpesl hochaTamu 15.01
35 VYrnepon, pacpocTpaHeHue B Ipupojie, PU3ndeckre U XUMHUECKUe

CBOICTBa 21.01
36 Oxcuzpl yraepona, ux (pu3nuecKkue U XUMUIEeCKUe CBOMCTBA.

DKoornyeckue mpooIeMbl, CBA3aHHbIC ¢ OKCUa0M yriepoaa (1V) 22.01
37 VYronbHas KucnoTa u €€ conu 28.01
38 [IpakTuueckas padbora Ne 4 no teme "llomyuenue yriekuciaoro rasa.

KavecTBenHas peakuus Ha kKapOOHAT-HOH" 29.01
39 [lepBoHauabHBIE TOHATHUS 00 OPTAaHMYECKUX BEIIECTBAX KaK O

COCTMHEHUSX YTJIepoaa 04.02
40 KpemHuii u ero coeguHeHus 05.02
41 [IpakTuueckas pabora Ne 5. PemieHune skciepuMeHTaNbHBIX 3a/1a4 [0 TEMeE

«BakHuenime HeEMETAJUIBI U UX COEIUHEHUS) 11.02
42 KonTtponpHas padora Ne3 mo Teme «BaxkHeile HeMeTabl U HX

COCTUHEHUS 12.02

OO01mas xapakTepucTUKa XUMHUYECKIX HJIIEMEHTOB — METaJUIOB.
43 Mertannudeckast CBsI3b U METAJUTHUECKAsk KPUCTAILTUYECKAs penIéTka. 18.02

®Pur3nyecKkue CBOKMCTBAa METAIIIOB
44 XUMHYEeCKHE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUUECKHH s HAIPSKEHUH 19.02
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MCTAJIJIOB

O6H_[I/Ie CIIOCOOBI IMOJIYyYCHHUA MCTAJLIIOB. CrutaBel. Beraucienus mo

45 YPaBHEHUSM XUMUYECKUX PEAKLU, €CJIU OJJUH U3 PEareHTOB COACPIKUT 1 25.02
pUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB 1 26.02
47 [leounbIe MeTaITBI 1 04.03
48 OKcuIbl ¥ THAPOKCHIBI HATPUS U Kallus 1 05.03
49 [Ilenoyno3eMeNIbHBIC METAJIIBI — KJIBIIUA M MarHui 1 11.03
50 Bakneiimme coequHeHNs KalbIus 1 12.03
51 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1 18.03
52 JKEcTKoCTh BOJBI M CITOCOOBI €€ YCTpaHCHHS 1 19.03
53 [pakTrueckast padora Ne 6 mo teme "JKECTKOCTH BOBI U METOABI €€ 1 01.04
ycTpaHeHus"
54 AnroMuHUH 1 02.04
55 AmdoTepHbIe CBOICTBA OKCHIA U THJIPOKCUIA 1 08.04
56 Keneso 1 09.04
57 Oxcwusl, ruapokcu sl u conu sxenesa (1) u xenesa (111) 1 15.04
58 O000111IeHrEe U CHCTEMATH3aUs 3HAHUI 1 16.04
59 [TpakTiueckast pabota Ne 7. Pemienue skcriepuMeHTaNbHBIX 337124 [0 TeMe 1 2204
«Baxueiilue MeTamIbl U UX COSIMHEHUSD)
Brraucienus mo ypaBHEHUSIM XUMHYECKHUX PEaKIIWiA, €CJIA OJIUH U3
60 peareHToB JIaH B U30BITKE WM COACPKUT MpUMecH. BrrarcieHus: MaccoBoit 1 23.04
JIONTM BBIXOJ1a IPOAYKTA PEaKIIUU
61 O00011IeHrEe U CHCTEMATH3AIIUs 3HAHUI 1 29.04
62 KonTponsHas padora Ne4 o teme «BaxkHeime MeTabl U UX 1 30.04

COCOAUHCHU
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63 BemrecTBa 1 Marepualibl B MOBCEAHEBHOM KU3HU YEJIOBEKa 1 06.05

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH Cpebl 1 07.05

65 Posib XMuM B pemieHN# SKOJIOTHIECKUX MPOOIIeM 1 13.05

66 O060011IeHne U cucTeMaTU3alus 3HAaHUN 1 14.05

67 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 20.05

68 O060011IeHne U cucTeMaTU3alus 3HAaHUN 1 21.05

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
9B KJIACC
Ne Konu4yecTBo yacos Nara
w/n Tema ypoka Beero Konrpoasn | IIpakTnueck n3yvenns
ble padoThl | He padoThl

1 [Tepnoanueckuii 3akoH. [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB 1 02.09
. . MenneneeBa

5 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XUMHUECKUX JIEMEHTOB MEPBBIX 1 05.09
TpEX MEepHOI0B

3 Knaccugukaius 1 HOMEHKIaTypa HEOPTaHMYECKIX BEIIECTB 09.09

4 Buier XUMUYECKOH CBSI3M M THITHI KPUCTAJUTMYECKHUX PEIIETOK 12.09

5 KonTtponbhas padora Nel no treme «IloBropenue u yriy0OneHne 3HaHUNA 1 1 16.09
OCHOBHBIX Pa3JIeNioB Kypca § Kiiacca»

6 Knaccudukanus XuMHUECKHUX peaklui o pa3IMyHbIM IPU3HAKAM 1 19.09

7 [Tonsartue o ckopocTi XuMHUYeckoi peakiuu. [IoHATHE O TOMOT€HHBIX U 1 93.09

TCTCPOTCHHLIX PCAKIIUAX
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[TonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI, BIUAIOLIME HA CKOPOCTh

8 XUMHYECKON PEaKIuy U TIOJI0KECHUE XUMUIECKOTO PABHOBECHSI 26.09

9 OKHCTUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 30.09

10 Teopust dneKTpONUTHIECKOH quccoranui. CHIbHbBIE U CIIa0ble 03.10
AJEKTPOITUTHI

11 Wonnble ypaBHEHUS peakuii 07.10

12 XUMHUYECKUE CBOMCTBA KHCJIOT M OCHOBAHHI B CBETE NIPEICTABICHUN 00 10.10
ANMEKTPOIUTUYCCKON TUCCOIUAIINN

13 XVWMHUYECKUE CBOWMCTBA COJICH B CBETE MPEICTABICHUH 00 14.10
ANEKTPOIUTUYCCKON TUCCOIUAIINN

14 [lonsTHe o ruaponuse conei 17.10

15 KonrtponbHas padora No2 1o teme « DIeKTPOTUTUYECCKAsT JUCCOIIHAITHSI. 2110
XUMHUYECKUE PEAKITH B PACTBOPAX). '

16 [Ipaktrueckas padota Ne 1. «Penienne skcriepuMeHTaAIbHBIX 332U . 24.10

17 O06o0011eHre U cucTeMaTH3allys 3HaHUH. 07.11

18 OO01ast XapakTepUCTHUKa raJloreHoB. XMMHUUECKHE CBOMCTBA Ha IIpUMepe 11.11
xJopa

19 Xnoposonopon. CoistHast KHCI0Ta, XUMUYECKHE CBOHCTBA, TIOJYUYCHHE, 1411
pUMEHEeHHE

20 [Tpaktuyeckas padora Ne 2 o teme «llomydeHue coysiHOM KUCIOTHI, 18.11
u3yueHue e€ CBOMCTB»

21 Brrunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIINH, €CITH OJTUH W3 2111
peareHTOB J1aH B U30BITKE '

22 O61as xapakrepucTuka 31eMeHToB VIA-rpymnibt 25.11

93 AnnotponHslie Moaudukanuu cepsl. Haxoxaenue cepbl U €€ coelMHeHH B 28.11
npupojie. XMMHUYECKHE CBOMCTBA Cephl '

24 CepoBoaopoj, cTpoeHne, (pu3nyecKkue U XUMUIECKUE CBOWCTBA 02.12
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Oxcunpl cepol. CepHast KHCI0TA, (PU3MYECKHE U XUMHUUECKUE CBOMCTBA,

25 05.12
pUMEHEHUE
XUMHYECKUE PEAKIIIH, JIeXKAIIEe B OCHOBE MMPOMBIIIUIEHHOTO CIIOc00a

26 MOJIyYEHUSI CEPHOM KUCIOThI. XMMUYECKOE 3arpsA3HEHUE OKPYIKAIOIICH 09.12
Cpebl COSTMHEHUSIMH CEPBI

27 Brruucienre MacCoOBOM JT0JIM BBIXO0/1a MTPOIYKTA PEAKITHH 12.12

28 OO61as xapakTepucTUKa 3JeMeHTOB VA-Tpynnbl. A30T, paclipocTpaHeHHE 16.12
B IIpupojie, GU3NYECKUE U XUMUYECKHE CBONCTBA '

29 AMMHaK, ero GuU3NIecKrue 1 XUMUYECKHE CBOMCTBA, MTOTyUYeHHE U 1912
MIPUMCHCHUE

30 [TpakTrueckas paborta Ne 3 o reme «llomyuenne ammuaka, U3y4eHue ero 9312
CBOMCTBY»

31 A3oTHas KUCI0Ta, €€ (HU3MIEeCKHe U XUMUYSCKUE CBOWCTBA 26.12
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHS B KaUECTBE MHUHEPATbHBIX

32 yao0peHnii. XuMHUYECKOE 3arpsI3HEHUE OKPYKAIOIICH CPEIbI 13.01
COCMHEHUSIMH a30Ta

33 ®ochop. Oxeun bocdopa (V) u dpochopras kucnora, puznueckue u 16.01
XMUMHUYECKHE CBOWCTBA, MOTyYeHHE

34 Ucnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX YIO0OPEHUH. 20.01
3arpsizHeHue NpupoHON cpesl hochaTamu '

35 VYraepon, pacnpocTpaHeHue B pUpoJe, PU3NYecKre 1 XUMHUYECKHIE 93.01
CBOWCTBA

36 Oxcupl yraeposia, ux (pu3nueckue U XuMHYeCKHUe CBOMCTBA. 701
DKoJIornyecKre mpoodIeMbl, CBS3aHHBIC ¢ OKCUI0M yriepona (1V) '

37 VYronpHas KUCIIOTa U €€ COJH 30.01

38 [IpaxkTuueckas padora Ne 4 mo teme "IloxydeHune yriekucioro rasa. 03.02

KauectBenHas peaxius Ha KapOOHaT-HOH"
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[lepBoHauanbHBIE MOHATHUS 00 OPTaHUMYECKUX BEIECTBAX KaK O

39 1 06.02
COEIMHEHUSX yriepoaa
40 Kpemnuii u ero coenunenus 1 10.02
41 [TpakTrueckas padota Ne 5. PeneHue skcriepuMeHTaIbHBIX 33/1a4 110 TEME 1 13.02
«Baxueiilue HeMeTauIbl U UX COSAMHEHUS» '
KonTtponsHas padora Ne3 no reme «Baxnelme HeMeTaIbl U UX
42 1 17.02
COCIMHEHUS
OO01mas xapakTepucTUKa XUMHUYECKIX JIEMEHTOB — METAaJUIOB.
43 Mertannuyeckast CBsI3b U METAJUIMUECKAsk KpUCTAJNIMYECKas peliéTka. 1 20.02
®Pu3nyecKue CBOMCTBA METAILIOB
XUMUYECKUE CBOWCTBA METAIJIOB. DIEKTPOXUMUUECKHH P HATIPSKCHHIA
44 1 24.02
METaJIJIOB
O6mue criocoOb! momy4deHus: MmetauioB. CriiaBel. BerauciaeHwus mo
45 YpaBHEHUSM XUMHUECKHUX PEaKIMi, €CIM OJIUH U3 PEareHTOB COAEPIKUT 1 27.02
pUMecH
46 [TonsiTHE O KOPPO3UN METAILIIOB 1 03.03
47 [IlenounbIe MeTAIIBI 1 06.03
48 Oxcupl ¥ TUIPOKCHIBI HATPUSI U Kallus 1 10.03
49 [IlenouHO3eMeTbHBIC METAIIBI — KAJIBIIMK U MarHuu 1 13.03
50 Baxueiimme coenuHEeHNS KaJIbIUI 1 17.03
51 O06o01IeHne U cucTeMaTu3alus 3HaHU| 1 20.03
52 JK€cTkocTh BOJBI M CITOCOOKI €€ yCTpaHeHHS 1 31.03
[IpaxTuueckast padora Ne 6 o teme "XKECTKOCTb BOABI U METOABI €€
53 " 1 03.04
yCTpaHEHUS
54 AmoMUHUN 07.04
55 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHUIA 10.04
56 XKenezo 14.04
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57 Oxcupl, ruapokcupt u cou xenesa (1) u sxxenesa (1) 17.04

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 21.04

59 [IpakTuyeckast padora Ne 7. Pemenue skcriepuMeHTaIbHBIX 33/1a4 10 TEMe 1 1 94.04
«BaxHenme MeTauibl ¥ UX COSIMHEHUSD)
Brruncnenus o ypaBHEHUSIM XUMHYECKHUX PEaKIIid, €CIIA OJIUH U3

60 pEareHTOoB JIaH B U30BITKE WU COJCPIKUT MPUMECH. Brruucienus MaccoBoi 1 28.04
JIOJTM BBIXOJ1a TIPOYKTA PEAKIIUU

61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 05.05

62 KonTtponbsHast padora Ne4 mo teme «BaxHeiine MeTauibl 1 UX 1 1 12.05
COCTMHCHU

63 BemiectBa 1 MmaTepuanbl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1 15.05

64 XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpelibl 1 19.05

65 Poutb XxuMum B pemieHn# SKOJIOTHIECKUX MPOOIeM 1 22.05

66 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 26.05

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66 4 7
9B KJIACC
No KounyecTBo 4yacoB Nara
g | €M ypoxa Beero  Komtpoann  Tparuyeck S
ble padoTbl | He padoThI

1 [Mepuoauueckuii 3akoH. [leproaudeckasi cucteMa XUMUUYECKUX SJIEMEHTOB 1 02.09
JI. 1. MenneneeBa

) 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XUMHUYCCKUX JICMEHTOB TIEPBBIX 1 04.09

TpEX MEPUOJOB

45




3 Kinaccudukanust 1 HOMEHKIJIaTypa HEOPTAaHUYECKUX BEIIECTB 09.09
4 Bubl XMMUYECKOH CBSI3HU U TUIIBI KPUCTAUIMUECKUX PEIIETOK 11.09
5 Kontponsnast padora Nel no treme «IloBropenue u yriy0ineHne 3HaHUN

OCHOBHBIX Pa3/eNIoB Kypca 8 Kiacca» 16.09
6 Kﬂaccnq)m(aunﬂ XUMHUYECKUX PEAKIIUH 10 Pa3JIMYHBIM [IPU3HAKAM 18.09
7 [TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHsTHE O TOMOT€HHBIX U

FeTEPOreHHBIX PEaKLHIX 23.09
8 ITonsiTne 0 XMMUYECKOM paBHOBECUU. DAKTOPHI, BIUAIOLIIME HA CKOPOCTh

XMMHYECKON PEAKIMU U MOJ0KEHUE XUMUYECKOTO PABHOBECHUS 25.09
9 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 30.09
10 Teopus snekTpoauTHUecKoi aucconuanuu. CUIbHbIC U cliadbie

3JICKTPOJIUTHI 02.10
11 HoHHbIE ypaBHEHMS peakuui 07.10
12 XUMHYeCcKUe CBOWCTBA KUCTIOT U OCHOBAHUI B CBETE MPEICTaBICHHM 00

3JIEKTPOJIUTUYECKON AUCCOLUALINU 09.10
13 XUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00

JJIEKTPOJIUTUYECKON AUCCOLMALINUI 14.10
14 [TonsiTHE O THIPOIH3E CONCH 16.10
15 KonTponbhas padota No2 mo teme « INeKTpONIUTHYECKAs TUCCOIHALIHSL.

XHUMHYECKUE PEAKIIUU B PACTBOPAXY. 21.10
16 [Ipaktuueckas padota Ne 1. «Pemrenne skCiepuMEHTATBHBIX 3a7a9». 23.10
17 O00011IeHNE U CUCTEMATHU3AIHS 3HAHUM. 06.11
18 OO61ast XapakTepUCTHKa raJloreHoB. XMMHYECKHE CBOMCTBA Ha IIpuMepe

xJiopa 11.11
19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, MOJIyYEHHE,

pUMEHEHNE 1311
20 [Ipaxtuueckas padora Ne 2 o teme «lIlomydeHne constHON KHCIOTHI, 18.11
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M3y4YEeHHUE €€ CBOUCTBY»

Brrancnenus no YPpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ, €CJIM OAHUH U3

21 20.11
pEeareHToB J1aH B U30BITKE
22 OO0mias xapakTepucTrka 3J1eMeHTOB VIA-Tpynibl 25.11
93 AnnorponHsie MoauduKanuu cepbl. HaxoxaeHue cepbl U €€ CoelMHeHHI B
npupoge. XuMHUYECKHUE CBOMCTBA CEPBI 2711
24 CepoBoaopoi, cTpoeHue, (pu3nuecKrue U XUMUYECKUE CBOWCTBA 02.12
o5 Oxcunpl cepol. CepHast KHCI0Ta, (PU3MYECKHE U XUMHUUECKUE CBOIMCTBA,
pUMEHEHHE 04.12
XYMUYECKUE peakilui, JieXKallie B OCHOBE IPOMBIIIIEHHOTO ClIoco0a
26 MOJIyYEHUSI CEPHOM KUCIOThI. XUMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIICH 09.12
CpeJlbl COETMHEHUSMHU CEPbI
27 Brruncnenue MmaccoBoil 1011 BbIXOAa NPOAYKTa pEaKIUU 11.12
28 OO61as xapakTepucTUKa 3JeMeHTOB VA-Tpynnbl. A30T, paclipocTpaHeHHE
B TIpupoe, GU3NIeCKrue i XUMUYECKHE CBOMCTBA 16.12
29 AMMHUak, ero puznuecKue 1 XMMUYeCKUe CBOMCTBA, MOTYUYCHHE U
pUMEHEeHHE 18.12
30 [TpakTiueckas pabota Ne 3 o reme «llomyueHne ammuaka, U3y4eHue ero
CBOMCTB» 23.12
31 A3oTHas Kuco0Ta, €€ GU3NIECKNe U XUMHUYECKHE CBOMCTBA 25.12
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHMSI B KAUeCTBE MUHEPATBHBIX
32 ynoOpeHnid. XUMHUYeCKOe 3arpsi3HeHHe OKpY KaroIIel cpebl 13.01
COEIMHEHUSIMU a30Ta
33 ®Docdop. Oxeun dhocdopa (V) u dpochopnas kucnora, puznueckue u
XUMHUYECKHE CBONCTBA, MOTYYCHHE 15.01
34 Hcnonp3zoBanue GocdaTtoB B Ka4eCTBE MUHEPATHHBIX yI0OPECHHIA. 2001

3arpsizHeHue NpupoHON cpesl hochaTamu
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Yrnepon, pacpocTpaHeHue B IpUpoie, PU3NIECKUEe U XUMHUSCKUE

35 . 1 22.01
CBOIiCTBa
36 Oxkcupel yraepoaa, ux pu3uveckre U XUMHIECKHUE CBOMCTBA. 1 2701
DKOoJIOrHYeCKHe POOIIEMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V) '
37 YronbHast KUCIIOTa U €€ Cou 1 29.01
38 [Tpaktudeckas padora Ne 4 mo Teme "llomyueHue yriiekucioro rasa. 1 03.02
KauecTBenHnas peakuust Ha kapooHaT-HOH" '
39 [TepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O 1 05.02
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coequHeHus 1 10.02
41 [IpakTuueckast pabora Ne 5. Pemenue sKcriepuMeHTaIbHBIX 33124 110 TEME 1 12.02
«BaxkHenme HeMeTAJUIBI U UX COEIUHEHUS ’
KonTponbhas pabota Ne3 no teme «BaxHeilne HeMeTauibl 1 UX
42 1 17.02
COETMHEHUS)
OO0m1as XxapakTeprucTUKa XUMHUECKUX PJIEMEHTOB — METaJUIOB.
43 Merannuueckasi CBA3b U METAJUIMYECKAs] KPUCTAIIMYECKAs pEHIETKA. 1 19.02
®dusnyeckue CBOKMCTBAa METAIIIIOB
XVMHYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUM s HANIPSKEHUH
44 1 24.02
METaJUIOB
O6mue crioco6s! momyyeHus: MmetauioB. CriiaBel. Berauciaenus mo
45 YPaBHEHUSM XUMHYECKHUX PEaKIIHid, €CIIM OJIMH U3 PEareHTOB COACPIKHUT 1 26.02
MIPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB 1 03.03
47 [1eno4yHBIe METAILITBI 1 05.03
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KaJIHS 1 10.03
49 [llenouno3eMeNnbHBIC METAJIIBI — KAJIBITUA M MarHUiH 1 12.03
50 Baxuneiimue coequHeHns KanbIus 1 17.03
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51 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 19.03
52 JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI 31.03
53 HpaKTI/IquK'?.}I pabota Ne 6 o Teme "JKECTKOCTH BOABI M METOJIBI €€ 1 02.04
yCTpaHEHUS
54 AnroMuHUR 1 07.04
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHUIA 1 09.04
56 Keneszo 1 14.04
57 Oxkcwupl, ruapokcu sl u conu xenesa (1) u xenesa (111) 1 16.04
58 O0o0011IeHNEe U CHCTEMATH3aLHs 3HAHUI 1 21.04
59 HpaKTHtieCKaﬂ pabota Ne 7. PelieHre SKCIIEpUMEHTAIBHBIX 33/1a4 10 TEME 1 23.04
«BakHeIIne METaIbl M KX COSTUHCHUS
Brraucnenus o ypaBHEHUSIM XUMHYECKHUX PEAKIIHiA, €CJIM OJIUH U3
60 peareHTOB JIaH B U30BITKE WM COACPKHUT MPUMECH. BbIYrciieHus: MacCOBOM 1 28.04
JIOJTU BBIXOJ1a IPOAYKTA PEaKIIUU
61 O00011IeHrEe U CHCTEMATH3aHUs 3HAHUI 1 30.04
KonTponbnas pabota Ne4 mo Teme «BaxkHeiime MeTabl U UX
62 COETUHEHUSY 1 05.05
63 BemecTBa 1 Marepualibl B IOBCEAHEBHOM KU3HU YEJIOBEKa 1 07.05
64 XVMHYECKOE 3arpsI3HEHUE OKPY KAIOILEH Cpelbl 1 12.05
65 Posib Xx¥MuM B perieHNH SKOJIOTHUECKUX MPpodiIeM 1 14.05
66 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUI 1 19.05
67 O06o0meHre U cucTeMaTr3aIs 3HaHUH 1 21.05
68 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1 26.05
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 kinacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumusi: 8-i kiacc: 0a30BbIi YpPOBEHb: YICOHHK; 5-€¢ HU3AaHUE,
nepepabotantoe, 8 kinacc/ I'abpuensin O.C., OctpoymoB W.I'., Cnagkos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»
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