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INOACHUTEJBHAS 3AIIUCKA

[TporpaMMa o XMMHM Ha ypOBHE OCHOBHOIO 0OOILEr0 0Opa30BaHusl COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaraM OCBOCHHsS OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHbIXx B ®I'OC OO0, a Takxke Ha OCHOBE (penepanbHON
pabouell mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEMIIMU IIPENOAaBaHusl yueOHOro mpeameTa
«XuMus» B o0pa3oBaTesbHbIX opranu3anusx Poccuiickoit @enepanuu.

[TporpaMMa mo XxuMuM Aa€T MPEACTaBICHHE O LESAX, OOIeld cTparernu oOydyeHwus,
BOCHHUTAHMUS M Pa3BUTHUs OOYyYAIOIIMXCS CPEACTBAMU y4e€OHOrO IpeaMeTa, YCTaHABIMBAET
o0si3aTeNIbHOE TIPEIMETHOE COJIepKaHue, MPeayCcMaTpUBaeT paclpeiesieHue ero mo Kjiaccam H
CTPYKTYPUPOBAHUE I10 pa3jieiaM U TeEMaM IporpamMmbl IO XUMHUH, OIPEIEIIAET KOJIMUECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTHKU COJAEPKAHMS, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTD
U3YYECHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKUA y4€OHOTO
polecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIMXCs, OMpPENENsieT BO3MOXKHOCTH IpPEAMETa
Ui peanu3alu  TpeOOBaHMI K pe3yiabTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTesIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOILIErO 0Opa30BaHuUs, a Takke TPeOOBaHUN K pe3yJbTaram
oOy4yeHUs XMMUU Ha YPOBHE LEJeM H3ydeHMs] MpeiIMeTa U OCHOBHBIX BHJOB Y4eOHO-
MI03HABATEIBHOM JEATEIbHOCTH 00YYAIOLIErocs 0 OCBOEHUIO yYeOHOTO COAEpPKaHNUA.

3HaHUE XUMHH CITYKUT OCHOBOH /7151 (POPMUPOBAHUS MUPOBO33PEHUS 00yUaIOIErocs, ero
NPEICTaBICHU O MarepualbHOM €IMHCTBE MHUpPa, BAXHYIO POJb WrparoT (popmMupyembie
XUMHEH MpeICTaBIeHHs O B3aUMOINPEBPALICHHUSIX SHEPIUH U 00 3BOJIIOLIMU BELIECTB B IPUPO/IE,
0 MyTAX PELIEHUs MIOOATBHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — ChHIPHEBOW,
SHEPIreTUYECKO, MUILEBOM U IKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPABOOXPAHECHMUS.

N3yuenue xumuu:

CHOCOOCTBYET peaan3alii BO3MOXHOCTEH Il cCaMOpa3BUTHS U POPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ 001el U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIUIEHUS U TBOPUECKHUX CIIOCOOHOCTEH 00yuaronmxcs,
HAaBBIKOB HX  CaMOCTOSITEIbHOM  y4eOHOM  JeATEIbHOCTH, OJKCHEPUMEHTANbHBIX U
UCCIIEZIOBATEIbCKMX YMEHHM, HEOOXOIMMBIX KaK B IIOBCEIHEBHOM JKH3HU, TaKk U B

poeCCHOHAIBHOM JIeSITEIbHOCTH;



3HAKOMHUT CO CHEIU(UKOM HAYYHOTO MBINIJICHUS], 3aKJIaJbIBAET OCHOBBI I11€IOCTHOTO
B3IVISiJa Ha E€IMHCTBO TNPUPOABI M YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTaloM B
dbopMHUpPOBAaHUY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00yUJaIOIIHUXCS;

CIIOCOOCTBYEeT (POPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOAE, K YEJIOBEKY, BHOCHUT CBOM BKJIQJl B SKOJOTMYECKOE OOpa3oBaHUE
00y4Jaronuxcs.

JlaHHple HampaBieHHsS B OOyYCHHMH XUMHH OOECIIEUMBAIOTCS CIEHM(PUKON Ccoaep KaHus
y4eOHOro MpeIMeTa, KOTOPBIA SIBISIETCA MEIarorMuyecKd aJalTUPOBAHHBIM OTPAXKEHUEM
0a30BOM HayKu XMMHUHU Ha OTPEACIEHHOM dTare e€ pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIET0 OOpa30oBaHUS OPHEHTHPOBAH HAa OCBOCHHE
00yJaroUMHCS CUCTEMBI TTEPBOHAYAIBHBIX MOHITUN XUMHH, OCHOB HEOPTraHUUYECKOW XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAUUMBIX MOHSATUN OPraHUYECKOW XUMUH.

CrpykTypa coaepkaHusi IPOrpaMMbl 1O XUMUU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuto. CopeprkaHUE CKIAAbIBACTCS M3 CUCTEMBbI MOHSATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl IOHATUM O XUMHUYEcKoH peakmuu. OO0 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHBI MO MPUHLMIY MOCJIEAOBATEILHOIO Pa3BUTHS 3HAHUKW HA OCHOBE
TEOPETUYECKUX MPEICTABIECHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3axkona /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBA3H;

— IIpeACTaBICHUM 00 JIEKTPOTUTHYSCKON JTUCCOIUAIIMH BEIECTB B PaCTBOpax.

TeopeTnyeckue 3HAHMUSI PACCMATPUBAIOTCA HAa OCHOBE JMIIMPUYECKH TOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEAOBATEILHO OT OJHOTO YPOBHS K JIPyromy,
BBITIONHSASA (QYHKIMH OOBSICHEHUS W MPOTHO3UPOBAHMUS CBOMCTB, CTPOSCHHMS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TTOJTYyUYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHHME mporpaMMbl MO XHUMHH CHOCOOCTBYeT (DOPMUPOBAHUIO NPEACTABICHUS O
XAMHUYECKOW COCTABIIIOIIENM HAyYHOW KapTUHBI MHpPA B JIOTHUKE €€ CHCTEMHOU MPUPOJIBI,
LIEHHOCTHOTO OTHOIIICHUS K HAyYHOMY 3HAHUIO U METOJlaM MO3HAaHUs B Hayke. M3yueHne xumuu
MPOUCXOAUT C TPUBICYCHHEM 3HAHUM W3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:

«Oxpyxarouuii Mupy», «buonorus. 5—7 knacce» U «Pu3nKa. 7 KjIacey.



[Ipu n3ydyeHnn XUMUU MPOUCXOAUT GOPMUPOBAHUE 3HAHUM OCHOB XUMUYECKON HAyKU Kak
001acT COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN IEATEIHbHOCTH YEI0BEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJbTYphl. 3aqada yaeOHOro MpeAMETa COCTOUT B (POPMHPOBAHHUH
CHUCTEMbl XMMHUYECKUX 3HAHUN — BaKHEHIIMX (DAKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKHUX
NOJIOKEHUM, JOCTYHHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, sS3blKa HAyKH, B
NPUOOIIEHUH K HAyYHBIM METOAAaM MO3HAHUS TIPU U3YYEHUH BEIIECTB U XMMHUYECKUX PEaKIIUA,
B (GOpPMHUpPOBAHMU M PA3BUTUM [O3HABATEIBHBIX YMEHHH M UX MPUMEHEHUU B Yy4yeOHO-
MO3HABATEIBHOM M YUEOHO-UCCIEI0BATENbCKON IEATEIbHOCTH, OCBOCHHH MPAaBUJI 0€30I1aCHOTO
oOpaleHus ¢ BEeIIeCTBAMHU B MOBCETHEBHOM KU3HHU.

[Ipyn W3yyeHMM XUMUU Ha ypOBHE OCHOBHOIO OOIIEr0 0Opa3OBaHMs Ba)KHOE 3HAYEHUE
IpUOOpPENH TaKUE 1ENIH, KaK:

— (popMupoBaHKME WHTEIUIEKTYaIbHO PAa3BUTOM JIMYHOCTU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYTHUUECTBY, CaMOCTOSITEIbHOMY TPUHSTUIO PEHICHUN, CIOCOOHOM aganTUpOBaThCA K
OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOy4YEHHUS Ha CHCTEMaTHYEeCKOoe MpHOOIIEeHHE OO0yJalolmuXxcs K
CaMOCTOSATEJIbHOW  MO3HABATEIbHOW  JICATENIBHOCTH, HAyYHbIM  METOJaM  IO3HAHUS,
GbopMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieyeHne YCJIOBHUH, CIOCOOCTBYIOIIMX NPHOOPETCHHIO OOYYaIOIUMUCS OIBITa
Pa3HOOOpa3HOW NEATeTLHOCTH, TTO3HAHUS U CAMOIIO3HAHMSI, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIINH ), UMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE JIJISI PA3JIMYHBIX BUJIOB JI€STEIBHOCTH;

— ¢opmupoBaHue o01eH GyHKIIMOHAIBPHOW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSCHATH U OIEHWBATH SIBIICHUS OKPYXKAIOIIETO MUPA, MUCIOJB3Ys 3HAHUS U
OTBIT, TOJYYEHHbIC TPU HU3YYCHUU XHUMHUHU, MOPUMEHATh HX MPU pEUIeHUH MpodjeM B
IIOBCEHEBHOM KU3HU U TPYILOBOU AEATEIBHOCTH;

— ¢opMupoBaHUe Yy 00yJarOUIUXCS TYMAHUCTUUYECKUX OTHOIICHUM, TOHUMAHUS [IEHHOCTH
XUMUYECKUX 3HAHWM NJi1 BHIPAOOTKHU SKOJIOTMYECKH 1EJIeCO00pa3HOro MOBEIEHUS B OBITY U
TPYAOBOW JIESITEIBHOCTU B LENSAX COXPAHEHUSI CBOETO 3I0POBbSI U OKPYKAIOUIEW MPUPOIHOU
Cpenpbl;

— pa3BUTHE MOTHBalMM K OOyYEHMIO, CIIOCOOHOCTE K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHS OOIIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K

0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABIECHHOCTH JAJIbHEHUIIIEro 00yUeHuUS.



OO1ree 4nMCII0O 9acoB, OTBEAEHHBIX JUII M3YUYCHHS] XMMHHU Ha YPOBHE OCHOBHOTO OOIIETro
obOpasoBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Henmeno), B 9 kimacce —

68 JacoB (2 yaca B HEJIEIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO 0O0IIETro 0Opa3zoBaHUs
JOCTUTAIOTCS B XOA€ OOy4deHUsT XUMUU B EIUHCTBE YyYeOHONH U BOCHUTATEIBHOU
NESATEILHOCTH B COOTBETCTBUM C TPATUIUOHHBIMH POCCHUHUCKMMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMUA B OOIIECTBE MpaBWJIaMU M HOpMaMu
MOBEJICHHSI W CIIOCOOCTBYIOT IpOIleCCaM CaMOTIO3HAHUS, CaMOPA3BUTHS W COIMAIIA3AIUN
00y4Jaronuxcs.

JInyHOCTHBIE PE3yNbTaThl OTPAX,aIOT TOTOBHOCTH OOYUYAIOIIUXCS PYKOBOICTBOBATHCS
CHUCTEMOW MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONbITA AEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOTO OTHOLIEHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJIMI0, MOHUMAaHUs 3HAYEHUS XUMHUUYECKOM HAayKHW B KU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BIIAJIETh TOCTOBEPHOM MH(MOPMAIIHEN O MepeoBhIX TOCTHKEHUAX U
OTKPBITUSX MUPOBOW U OTEUECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COIMAJIbHBIX HOpPMax W MpaBUIaX MEKIWYHOCTHBIX OTHOIICHUU B
KOJIJIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOM, Yy4eOHO-
UCCIIEOBATENbCKOM, TBOPYECKOM W JIPYTUX BHUAAX JIESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM NEATEIbHOCTU MPU BBINOJHEHUU YYEOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBIMOJHCHUH XUMHYECKUX OKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX TIPOCKTOB,
CTpEeMJICHUs] K B3aWMMONOHMMAHWIO M B3aUMOIIOMOIIM B TMpoIllecce OTON ydeOHOI
JEATEeIbHOCTH, TOTOBHOCTHU OIICHUBAaTh CBOE IMOBEJICHHE W TMOCTYIKH CBOMX TOBApHIICH C
MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA '

MUPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEUIECTBE U XUMHUYECKOW pEaKiuH,

COOTBCTCTBYIOIMKUC COBPCMCHHOMY YPOBHIO PAa3BUTUS HAYKU W COCTABJIIOINHUC OCHOBY JJIA



NOHUMaHUSl CYIIHOCTH HAy4YHOM KapTUHBI MHUpa, MPEICTaBlIeHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS TPUPOIBI, B3aWUMOCBS3AX YEJIIOBEKA C TPUPOTHON CpPEmoil, O
POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIHLHBIC MOTHBBI, HAIPABIICHHBIE HA TOJYYCHHE HOBBIX 3HAHUWA O XUMUH,
HEOOXOMUMBIE Il OOBSICHEHHS HAONIOMAEMBIX TPOIIECCOB W SIBICHHM, MO3HABATEIHHOM,
UH(OPMAIIMOHHON U YUTATENbCKOW KYJIBTYpbl, B TOM YHCJIE HaBBIKOB CaMOCTOSTEIbHOMN
paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATypoOd, JOCTYIMHBIMU TEXHHUECKUMU
cpelncTBaMu UHPOPMAITMOHHBIX TEXHOJIOTHI;

HMHTEpEeC K 00YYEHUIO0 M MO3HAHMIO, JTH0003HATEIIbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM000Opa30BaHUI0, MPOEKTHOM M HCCIEA0BATEIbCKOM JEATENBbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAIPaBICHHOCTH U YPOBHsI O0y4YEeHUs B JabHEHIIEM;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE I[IEHHOCTU KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 >KW3HHU, OCO3HAHUE TOCIEJICTBUM W HEMPUITHE BPETHBIX
NpUBbIYEK (YyHNOTPEOICHUS aJIKOTOJsl, HAPKOTUKOB, KYpPEHUsI), HEOOXOUMOCTH COOIIOICHUS
npaBuil 0€30MacHOCTH MpU OOpaIIeHUH ¢ XMMHYECKUMU BEIIECTBAMU B OBITY U pealibHOMN
KU3HH,

5) TpynoBOTro BOCIIMTAHMS:

MHTEPEC K MPAKTHUECKOMY M3yUYEeHHIO Tpoeccuii U Tpyna pa3inyHOTO po/ia, YBAKEHUE
K TPyAy W pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCJIC Ha OCHOBE NPUMCHCHHS
NPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIM BBHIOOP WHAMBUAYAIHHOW TPACKTOPUHU
MPOAODKEHHST 00pa30BaHUs C yUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWUMUH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCNEMHON MPO(PEeCcCHOHANBHON IEATEIbHOCTH
U DPa3BUTHUS HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBAThCS B TPO(EeCCHOHAIBHOMN
cpene;

6) 3K0JI0rM4ecKoro BOCHUTAHMA:

HKOJIOTUYECKH 11e7IecCO00pa3HOe OTHOIIEHHE K TPUPOJIe KaK HMCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CylIECTBOBAaHUS, TOHMMAaHUE LIEHHOCTU 30POBOro U 0e30MacHoro oopasa
KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U TICHXUYECKOMY
3JI0pPOBbIO, OCO3HAHUE LIEHHOCTHU COOMIOIEHUS MMPAaBUIT O€30IIaCHOTO MOBEJEHUS MPHU padoTe ¢

BCIICCTBAMH, a4 TAKIKC B CUTyallHsX, YTPOXAIOIIKUX 3J0POBbIO U JKU3HU J'IIO)I@IZ;



CIIOCOOHOCTH TPHUMEHSTh 3HAHMUS, MOJy4YaeMble MPU U3YUYCHUHU XUMUU, JJI PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAlOWIEW TMPUPOJHOW CPEOOM, IS TOBBIICHUS YPOBHSA
HKOJIOTUYECKON KYIBTYpbl, OCO3HAHUS TI00AJIBLHOTO XapakTepa SKOJIOTMUECKUX MpoodieM u
MyT€d WX PEUICHUS MOCPEACTBOM METOJIOB XHMHUHU, SKOJOTHYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B ITO3HABATEILHOM, KOMMYHUKATUBHOM U COLIMAJILHON MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocrtaBe meTampeaMeTHBIX pEe3yJIbTaTOB BBIICISIOT 3HAYMMbBIC IS (POPMUPOBAHHS
MHUPOBO33pEHUs 00IIIEeHAYyYHbIE TOHITHS (3aKOH, TEOPHsl, IPUHIIUIL, TUTIOTE3a, (QaKT, CUCTEMA,
MpOIECC, JKCIEPUMEHT U JAPYroe.), KOTOpPbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpEIMETax W IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 ATUX MPEAMETOB (POpMUpPOBATH
MPE/ICTaBIICHUE O 1IEIOCTHON HAyYHOU KapTHUHE MUpPa, U YHUBEpCAIbHbIC Y4eOHbIC NEUCTBUS
(mo3HaBaTeNbHbIC,  KOMMYHUKATUBHBIE,  PETYJIATUBHBIE),  KOTOpbIE  OOECIEYUBAIOT
dbopMHUpOBaHUE TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIJIAHUPOBAHUIO M  OCYIIECTBICHHUIO
y4eOHOM JESITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble Jloruyeckue AecTBUA:

YMEHHUSI HCHOJIb30BATh MNPUEMBI JIOTUYECKOTO MBINUIEHUAS TPU OCBOCHWM 3HAHUMU:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHATUM (BBIACHATh UX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBAaTh B3aMMOCBA3b C JPYTMMH T[OHATHSIMHU), HCHOJIb30BaTh MOHATHS IS
OOBSCHEHUSI OTACIbHBIX (DAKTOB U SBJIICHUH, BBHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(DUKAIIMU XUMUUYECKUX BEIIECTB M XUMUYECKUX PEaKIMi, YCTaHABINBATh TPUUYUHHO-
CJIC/ICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YYEHHUs, CTPOUTH JIOTUUECKUE PaCCYXIACHUS
(MHAYKTUBHBIC, TEAyKTUBHbIC, 110 AHAJIOTHUH ), /IeJIaTh BHIBO/IBI U 3aKITIOYCHUS;

yMEHHUE MPUMEHSATH B MIPOIIECCE MTO3HAHUS MOHITHS (TIPEIMETHBIE U METANPEAMETHBIC),
CHMBOJINYECKHE (3HAKOBBIE) MOJEIIM, MCIOJIb3yeMble B XUMHH, MPE0oOpa30BBIBATH HIUPOKO
NPUMEHSIEMbIE B XUMHH MOJEJIbHBIE TMPEACTABICHUS — XHUMUYECKHMH 3HaK (CHMBOII
DIIEMEHTA), XUMUYecKas (HopMylia M ypaBHECHHUE XUMHUYECKOM pPEaKIMU — TPH PEIICHUU
y4eOHO-TT03HABATEIbHBIX 3a/a4, ¢ YU4ETOM ITHUX MOJEIbHBIX MPEIACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbBIE MMPU3HAKN M3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIUi, BBISIBIATH O0IHME 3aKOHOMEPHOCTH, TPUUUHHO-CIIEACTBEHHbBIE CBI3U

W IIPOTHUBOPCUHS B N3YHACMBIX IMPOLCCCax U ABJICHHUAX.



Bba3oBble ucciaeaoBarejabckue 1eCTBUS.

YMEHHUE UCIOJIb30BATh MMOCTABJICHHBIE BONPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUSA, a
TAaK)K€ B KAYECTBE OCHOBBI JJIsi (POPMHUPOBAHUS TUIOTE3bl MO IMPOBEPKE MNPAaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHHIA;

NpUOOPETEHUE ONBITA MO IUIAHUPOBAHUIO, OPraHU3alUHA U MPOBEICHUIO YYECHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJIONATh 32 XOJOM IIPOLECcCa, CaMOCTOSITENLHO MPOTHO3UPOBATh
ero pesyibrar, (QOopMyIUpoBaTh OOOOIIECHUS M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
OIbITa, UCCIIEIOBAHMSI, COCTABIISITh OTUET O MIPOAETIaHHON padoTe.

Pabora ¢ nndgopmanmeii:

yMEHHUE BBIOMpaTh, AHAJIM3UPOBATh W HHTEPIPETUPOBATH MH(OPMALMIO Pa3IMYHBIX
BUJOB U (HOPM MPEICTABICHUS], MOITYYaEMYIO0 U3 Pa3HbIX MCTOYHMKOB (HAyUHO-IOIMYJsipHast
JUTEpATypa XUMHUYECKOIO COJEpKaHUs, CHpaBOYHbIE MocoOus, pecypcbl HHTepHera),
KPUTHYECKH OLIEHUBATh IPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE NPUMEHSATH Pa3InYHbIE METOABI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE HHPOpMAIUH
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMUMBIX JJIsl BBIMOJHEHUS! YUYEOHBIX M MMO3HABATEIbHBIX
3aad  ONpEAENIEHHOTO TUMa, MPUOOpPETEHHE OmbiTa B  OONACTH  UCHOJIB30BAHMS
UH(OPMAILIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUM, OBJAJACHHE KYyJIbTYpOll aKTHBHOIO
UCIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSATEIBLHO BBHIOMPATH ONTUMAJIBHYIO
dopmy mpencraBieHuss WHOOPMALMU U WUIIOCTPUPOBATh peIIaeMble 3a/1a4d HEeCIOKHBIMU
CXEMaMH, JuarpaMMaMu, IpyrumMu GopMaMu rpauku U UX KOMOMHAIUSMU;

YMEHHE HCIIONb30BaTh M aHAJU3MWPOBaTh B Ipolecce yueOHOW M HCCIIEN0BaTENIbCKOM
NEeATEIbHOCTH MH(GOPMALIMI0 O BIUSHUM TPOMBIIUIEHHOCTH, CEIbCKOTO XO35HCTBAa U
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOAHON CPEIbI.

KoMMyHHKAaTHBHBIC YHHBepCaJIbHbIe Y4eOHbIe 1eCTBHA:

yMeHUsl 3a7aBaThb BONPOCHl (B XOJ€ Juanora M (WJIh) JIUCKYCCHUHU) IO CYIIECTBY
oOcyxaaeMoi TeMbl, (HOPMYIUPOBaTh CBOU MPEIIOKEHUS OTHOCUTENBHO BBINOIHEHUS
MPEIJIOKCHHOM 3a]1a4U;

YMEHUSl TMPEACTABIATh MOJYYEHHBIE PE3YJIbTaThl MO3HABATEIBHOWU JESITEIbHOCTU B
YCTHBIX M THCbMEHHBIX TEKCTaxX; JeJaTh MPE3EHTALUI0 pPE3yJAbTaTOB BbIIOJHEHUS
XUMHUUYECKOTO  JKCIepuMeHTa (JlabopaTOpHOTO  OmbITa, JiabopaTopHOW  pabOTHl IO

UCCJIEJOBAHNIO CBOMCTB BEILIECTB, yU€OHOTO IPOEKTA);



YMEHHUsI Y4EOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBLHOMN U
UCCIIEZIOBATENBCKOM IEATEIbHOCTH PU PEIICHNH BO3HUKAIOUIMX MPOOIeM Ha OCHOBE y4éTa
OOLIMX MHTEPECOB U COIIAaCOBAHUA MO3MLMH (0O0CYXIEeHUS, OOMEH MHEHUSIMHU, «MO3TOBBIE
HITYPMbD», KOOPJAMHALMSA COBMECTHBIX JIEWCTBHI, ONpPEIEICHUE KPUTEPHUEB IO OIECHKE
Ka4eCTBA BBHIMOJHEHHOW Pa0dOThHI U JPyTrue).

PerynsiTuBHBIC yHUBeEpcabHbIe y4eOHbIE 1eICTBHA:

YMEHUE  CaMOCTOSITENIBHO  ONPEAENATh  LEeNH  JAESITENbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBATH M HpPU  HEOOXOAMMOCTH  KOPPEKTUPOBaTh  CBOIO
JeSITENIbHOCTh, BbIOMparh HaubOonee 3G(GEeKTUBHBIE CHOCOOBI pEHIeHHs Y4YEOHBIX W
MO3HABATEIbHBIX 33Ja4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
JITOPUTM JAEUCTBUM NpPU BBINOJHEHUU 3aJaHUN ¢ Y4ETOM IOJY4YEHHUS HOBBIX 3HaHHUM 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUMAX, OLICHUBATb COOTBETCTBUE MOJYYEHHOIO
pe3yapTara 3asBICHHOW LEIM, YMEHUE MCIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI,
IpearacMble B yCIOBUM 3aJaHUM.

MNPEIMETHBIE PE3VYJIBTATBI

B cocraBe mnpenMeTHBIX pe3yiabTaTOB IO OCBOCHHMIO 00S3aTEIbHOTO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHOU denepanbHOil pabouell MporpamMmoi, BBIJEISIOT: OCBOCHHBIC
0o0y4arIUMHCS Hay4YHbIE 3HAHMS, YMEHUS M CHOCOOBI JEHCTBHM, creuuduueckue s
npeaMeTHON olnactu «XHUMHUS», BUIbI JIEATEIBHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0
UHTEPHNPETALNH, NPEeoOpPa30OBAHUI0 U MNPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX MU HOBBIX
CUTYyalHsX.

K koH1y oOyueHus B 8 kiiacce nmpeIMeTHbIE pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMHYECKUI

AJIEMEHT, MPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAS), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs U MOJIEKYJIsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JO0Js1 XWUMHUYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSIPHBIM O0bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIICHHS,  XMMHUYECKas  peakuus,
KJIaCCU(UKAIUS PEaKIMi: peakluu COCAUHEHUS, PEAKIMH Pa3IOKEeHUS, PEaAKINU

3aMCIICHUS, PCAKIHU O6M€Ha, OK30- MW OSHAOTCPMHYCCKHEC PCaKIIHUHU, TEIJIOBOM



ap(deKT peakuuu, SApO aroMa, SIEKTPOHHBIM CJOM aroma, aroMHasi OpOUTalb,
paauyc aTtoMa, XMMHYECKas CBA3b, MOJSpPHAs M HEMNOJSpHas KOBAJIEHTHAs CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s BellecTBa (IPOLIEHTHAS
KOHIIEHTpAaIIKsI) B pacTBOPE;

® VJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYECKHX MOHATUA W NPUMEHATH 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPALICHU;

® IICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJMKY [UJIi COCTaBieHHS (OpMya BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

® ONPEAENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUSI JJIEMEHTOB B OWHApPHBIX COCAUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
ONMpeAEeNEHHOMY KJIacCy CO€AMHEHUM mno (opMmynaM, BHJ XHUMHYECKOW CBS3H
(KoBaJIeHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

epackpsiBaTh cmbica [lepuonnueckoro 3akoHa J[. 1. MenaeneeBa: 1eMOHCTPUPOBAThH
NOHUMaHUE MEPUOINYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX AJIEMEHTOB OT UX
nosiokeHusd B lleproanueckoil cucrteMe, 3aKOHOB COXPAHEHUST MacChl BEUIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS, 3aKOHa ABOTaIpo;

®ONMKCHIBATh W XapaKTepu3oBaTh TaOnuuHylo Qopmy Illeprogndeckoid cHUCTEMbI
XUMUYECKHUX DJIEMEHTOB: pa3inyarh MOHATHUS «IJaBHas moArpymnmna (A-rpynma)» u
«moboynas moxarpymnmna (b-rpymma)», manbie W OoNbIIUE TMEPUOIBI, COOTHOCHUTH
0003Ha4YeHMs1, KOTOpble UMetoTCsl B Tabnuue «llepuonnyeckas cucreMa XUMHYECKUX
anemeHToB J[. 1. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKHX DJJIEMEHTOB (COCTaB M 3apsn sApa, OOLIee YHCIO 3JIEKTPOHOB U
pacnpeneraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

e KJ1acCU(UIIMPOBATH XUMUYECKHUE IEMEHTBI, HEOPTAaHUYECKUE BEUIECTBA, XUMHUECKUE
peakiuu (1o YUCIYy M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY
sdexry);

® XapaKTepU30BaTh (OIMUCHIBATh) OOIME XUMHUYECKHE CBONCTBA BEHIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEpXkJasi ONHCAaHUE NpPUMEpPaMHU  MOJEKYISPHBIX  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHYCCKHX peaKuHﬁ;



® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

® BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa Mo ¢GopMylie COeUHEHHS, MACCOBYIO JIOJIO BEIlIECTBA
B PacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUYECKOW PEaKIUU;

® IPUMEHSITh OCHOBHBIE OMEpPAIlUU MBICIUTEILHON AEATEIbHOCTH — aHaJu3 U CUHTE3,
CpaBHEHUE, 000011IeHrEe, CUCTEMATH3alINIO, KITAaCCU(UKAIINIO, BBISIBICHHE MTPUUUHHO-
CJIEACTBEHHBIX CBSI3€M — JJISI M3YUYEHHSI CBOMCTB BEIIECTB M XHUMUYECKHUX PEAKIUU,
€CTECTBCHHO-HAYYHBIE  METONBI  TO3HaHUS —  HAONIONEeHWe, UW3MEpEeHue,
MOJIETTUPOBAHKE, FIKCIIEPUMEHT (pealbHbII U MBICICHHBIN);

eClIe/IOBaTh IMpaBUJIaM TIOJB30BAaHUS XUMHUYECKOM TMOCyIOoW U J1abOpaTOPHBIM
o0opy/oBaHUEM, a TaK)Ke IpaBUiiaM OOpAIlEHHS] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMA TIO  BBIMOJHEHUIO Ja0OpPaTOpHBIX XHMHUYECKHUX OIBITOB IO
MOJIYYEHUI0 U COOMpPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHUCIOPOAA),
IIPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHOM MacCOBOM J0JIEM pPacTBOPEHHOIO
BCILIECTBA, I[UIAHUPOBATh W  MPOBOAUTH XHWMHYECKHE SKCHEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB IIEJIOYEH U KHUCIIOT C MOMOIIBIO UHIUKATOPOB (JIaKMYC,
dbenondranenn, METUIOPAHK U IPyTHE).

K xoHity oOydyeHus B 9 kjacce npeaMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE JOKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX TOHSTUN: XUMUYECKUU JJIEMEHT, aToM,
MOJIEKYJla, HWOH, KaTUOH, aHHOH, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO,
BaJICHTHOCTh, AJICKTPOOTPHULIATETILHOCTh, CTENIEHb OKUCICHUSI, XUMUYECKasl peaKIus,
XUMHUYECKasl CBSI3b, TETIOBOM A((DEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
AIICKTPOJIUTHI, HEIJICKTPOJMUTHI, DJICKTPOJMTHYECKAsT  JUCCOIMALIMS, PEaKIUu
MOHHOTO OOMEHa, Karaau3arop, XUMHUYECKOe paBHOBECHE, OOpaTUMble W
HEOOpaTHUMBbIC PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIIMH, OKHCIUTEb,
BOCCTaHOBUTENb, OKHCJICHHE W BOCCTAaHOBJIEHHUE, aJJIOTPOIUs, amM(OTEPHOCTb,
XUMHUYECKas CBS3b (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas), KpHUCTaUIMYeCcKas
pemérka, KOppo3usi METaJNIOB, CILJIaBbl, CKOPOCTh XUMUYECKON pEaKIUU, IPEICIIbHO

nomnycrumas koHnentpanus [IJIK Bemecrtsa;



® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATHA U NMPUMEHATH 3TH
MOHATHUS NIPHU ONMCAHUU BEILIECTB M UX MPEBPALLECHHUIA;

® ICTIOJIb30BAaTh XWMUYECKYI0 CHMBOJHMKY Ui COCTaBlIeHUs (OpMYT BEHIECTB H
YPaBHEHUU XUMHUYECKUX PEaAKIUM;

®ONPE/ICIATh BAJICHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COCJIMHEHUAX Pa3IMYHOIO COCTaBa, NMPUHAJJIEKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCy COEMMHEHUH 1o (opMysiaM, BUJ XUMUYECKON CBS3M (KOBaJIeHTHAs, MOHHAs,
METaJUIMYECKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA] HOHA MO XUMHUYECKOU
dbopmyre, XxapakTep CpeAbl B BOAHBIX PacTBOPAaX HEOPTAaHMUECKUX COCAMHEHUM, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cMbIch [leprnoanueckoro 3akona [[. M. MenaeneeBa U 1€MOHCTPUPOBATH
€ro NOHMMAaHHE: OMMUCHIBATh U XapaKTepu30BaTh TaOIUUHY0 popmy [lepuoanyeckoii
CUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3inyarh MOHATUS «IJaBHas monarpymnmna (A-
rpynna)» U «mnobounas noarpynmna (b-rpynma)», manble W OOJbIIME TEPHUOABL,
COOTHOCUTh O0OO3HAU€HHUs, KOTOpbIE MMEIOTCS B NEPUOIMYECKON Tabimuue, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTAaB
W 3apsja sApa, o0Illee YKCIIO EKTPOHOB M PACHPEACICHHE UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX
COEJIMHEHUI B Mpesiesiax MajblX NEPUOJOB U IIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJ1acCU(UIIMPOBATH XUMUYECKHUE IEMEHTBI, HEOPTAaHUYECKUE BEUIECTBA, XUMHUECKUE
peakuuu (IO YUCIy M COCTaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILIOBOMY
3¢ (deKTy, 10 U3MEHEHUIO CTENEHEH OKUCICHUS! XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME M cHelU(pUYECKHEe XHUMHUYECKHE CBOMICTBa
MPOCTHIX U CIIOKHBIX BEUIECTB, MOJATBEPK/1as OMKUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

® COCTABJISATh YPABHEHHUS AJIEKTPOJIMTUUECKOM TUCCOUMALIMU KUCIIOT, IIEIIOYEU U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YpPAaBHEHHS PEAKUUMNA HOHHOTO OOMEHa, YpaBHEHHS
peaKiuii, TMOATBEPKIAIOIIMX CYUIECTBOBAHUE T'€HETHUUYECKOW CBS3U  MEXIY

BCIICCTBAMM PA3JIMYHBIX KJIACCOB,



® PaCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBJICHHUSI JIEKTPOHHOTO OajlaHca 3TUX PEaKIuil;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOXKHOCTU
MPOTEKAHUS XUMUUYECKUX MPEBPALICHHUI B PA3JIMYHBIX YCIOBUSAX;

® BLIUUCJISITh OTHOCUTEJIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOTO JIEMEHTa 1o (popMysie COEIMHEHHUS, MACCOBYIO JIOJIO BEILIECTBA
B pacTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUECKON PEAKIINH;

eCcoOIOaTh TMpaBWIa TIOJB30BAaHHMS XHMHUYECKOM TOCyIoil u  J1abopaTOpHBIM
o0opymoBaHUEM, a TAaKXKe IpaBuja OOpaIeHusi ¢ BEMIECTBAMU B COOTBETCTBUHU C
HHCTPYKIMSAMU T10  BBIMOJHEHUIO J1a0OPATOPHBIX XHUMHUYECKHUX OIBITOB 10
MOJIyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO Ia3a);

® [IPOBOJUTH PEAKIIMU, MOATBEPKAAIONIME KAUECTBEHHBI COCTaB PA3JIMUHBIX BEIICCTB:
pacrio3HaBaTh OMNBITHBIM IYyTEM XJOPUJ-, OpOMUI-, HOAUA-, KapOoHaT-, (ocdar-,
CUJIMKAT-, Cyiab(dar-, TUIPOKCUI-UOHBI, KaTUOHHI AMMOHMSI W HMOHBI HM3YyUECHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

® IPUMEHSITh OCHOBHBIE OMEpaIlid MBICIUTEIBLHON AEATEILHOCTH — aHallu3 M CUHTE3,
CpaBHEHHE, O0O0OIICHHE, CHUCTEMAaTH3allii0, BBISBICHHUE IMPUYMHHO-CIICICTBEHHBIX
CBA3€M — JUISI U3YYEHHSI CBOMCTB BELIECTB U XMUMUYECKHX PEAKIMH, €CTECTBEHHO-
HaydyHbIE METOABl IIO3HAHWS — HAOMIOAEHUE, HW3MEpPEHHEe, MOJCIUPOBAHUE,

DKCIIEPUMEHT (peanbHbII 151 MBICJICHHBIN).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYabHBbIE XUMUYECKHE OHATHS

[Ipenmet xumuu. Posib XuMUM B )KU3HU YeIOBeKa. XUMUsS B cUCTeMe Hayk. Tena
u BeniecTtBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATrperarHoe COCTOSHHE BEILECTB.
[lonsiTue 0 MeTomax mo3HaHUA B XWUMUU. YucThie BemiecTBa U cMmecu. CrocoOsl
pa3ieneHus CMECEH.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE dJIeMeHThl. CHUMBOIBI XUMHUYECKUX
arieMeHTOB. [IpocThie U CoXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmysa. BalleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BewlecTB. OTHOcUTENbHAs aroMHas macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0J1s1 XUMUYECKOTO AIEMEHTa B COCIUHEHHUU.

KonmnuectBo BemectBa. Monbk. MomspHass macca. B3auMOCBs3b KOJIMYECTBA,
MacCchl W 4YHCJa CTPYKTYpHBIX €IWHHI] BemectBa. Pacu€rel mo Qopmymnam
XUMUYECKUX COCMHEHUH.

OuU3NYECKHE U XMMHUYECKHUE SIBIICHUS. XUMHUYECKas peaklus U €€ MpHU3HAKU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XHUMHUYeCKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX Peakinil (COeTMHEHUS, Pa3IOKECHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuit IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBujaMu pabOThl B JlabopaTropuu W
npuéMamMu oOpalieHusi ¢ JadopaTopHbIM OO0OpPYAOBAHMEM, M3YyYEHUE U ONUCAHUE
(U3MYECKUX  CBOMCTB  OOpa3lOB  HEOPraHMYECKUX  BEIIECTB, HaOIIONEeHUE
¢u3nueckux (MIaBleHUEe BOCKa, TAsTHUE JIbJla, pACTUPAHHUE caxapa B CTYNKE, KUIIEHHUE
M KOHJCHCAIMS BOJbI) M XMMHYECKHUX (TOpPEHHE CBEUYH, MPOKAIMBAHHE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOIIONCHUE U OMMCAaHUe
MPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEaKIINil (pa3yiokeHre caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCIOTHI C XJOpUAOM Oapusi, pasnokeHue ruapokcuga menu (l1) mpu

HarpeBaHWM, B3aUMOJEHCTBUE jkene3a ¢ pacTtBopoM conu Mmemu (1), uzydenwue



CHOCOOOB pa3ieyeHHs] CMECe: C MOMOUIbI0 MarHuTa, (PUIBTPOBAHUE, BHIIAPUBAHUE,
TUCTWIUIALIUS,  Xpomarorpadusi, TMpPOBEACHHE OYMCTKM  TMOBAPEHHOW  COJH,
HAOJIOZCHUE W OIMHMCAHUE PE3YJAbTaTOB IMPOBEJAEHUS OIbITA, WLIIOCTPUPYIOLIETO
3aKOH COXPaHEHMSI MacChl, CO3JaHUE MOJENIEH MOJIEKY (ILIapOCTEPIKHEBBIX ).

Bakueiiuue npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech rasoB. CocraB Bo3ayxa. Kuciaopon — anmeMeHT W mpocToe
BemecTBo. HaxoxaeHue kuciaopoga B Tpupoie, (PHU3MUECKUE U XHUMHYECKHE
cBoiictBa (peakuuu Topenus). Oxcunpl. I[lpumenenuwe kucinopoma. CrnocoOb
MOJIYYE€HHS KHCIIOPOAA B TAOOPAaTOPUU U MPOMBILLIEHHOCTH. KpyroBopot kuciopona
B nipupoje. O30H — aJUIOTpOonHas MOAU(PHUKALUSA KUCIOPOAA.

TermoBoil 3pPexT XUMHUECKON peakuu, TEPMOXUMHUYECKUE YPABHEHHUS, IK30-
U DHAOTEPMUYECKHE peakUUu. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHHE BO31yXa,
yCUJIEHUE TAPHUKOBOTO 3(pdekTa, pa3pylieHre 030HOBOTO CIIOA.

Bonopon — ameMmeHT u npocroe BemecTBo. HaxoxkneHne Bogopoaa B NpUPOJE,
¢bu3MYecKre U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nmonyueHus. Kuciors
U COJIU.

Mounsipabiii 00bE€M Ta30B. Pacu€Thl M0 XUMHUYECKUM YPaBHEHUSM.

dusnyeckue CBOWMCTBA BOIbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHBIE W HEHACBIIIEHHBIE PacTBOpPBI. PacTBOPHMMOCTh BEMIECTB B BOJE.
MaccoBas o1 BelecTBa B pacTBOpe. XMMHUYECKUE CBOWCTBA BOAbl. OCHOBaHMS.
Pone pacTtBOpoB B mpupone U B KU3HH 4enoBeka. KpyroBopor Boabl B IpUpPOIE.
3arpsi3HeHHe NpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BO.

Knaccudukanus neoprannueckux coenunennin. Oxcuapl. Kiaccudukarms
OKCHJIOB:  cojeoOpa3yromire  (OCHOBHBIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoJieoopazyromnue. Homenknarypa okcuaoB. @u3ndeckue U XUMUYECKHE CBOMCTRA

okcua0B. Ilomyyenne okcnios.



OcHoBanusa. Krnaccuduxanust OCHOBaHMNA: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHOBaHWi. PuU3MYECKME M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lorydenrne oCHOBaHM.

Kucnotel. Knaccudukanusa kucnor. Homenkmarypa kucior. dusmdeckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Pan axkruBHoctu mertaimnoB H. H. bekerosa.
IlonyuyeHne KUCIIOT.

Comu. Homenknartypa coseil. @u3nUecKre W XMUMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue conen.

I'eHeTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCIUHEHUH.

Xumuueckuit IKCnepumeHnm:

KaYECTBEHHOE ONPENEIICHUE COAEPKaHUs KHUCIOpOoAa B BO3IAyXE, IOIYYCHHE,
coOMpaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HAONIONEHHE
B3aMMOJEHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBUSA BOZHUKHOBEHHUS U MPEKPALLICHUS
ropeHust (rmokapa), 03HaKOMJIEHHE C 00pa3laMy OKCHJIOB U ONUCAHHE MX CBOWCTB,
MOJIy4eHHE, COOMpaHue, pacro3HaBaHUWE M M3yU€HHE CBOMCTB BOOpoja (TopeHue),
B3auMozelictBue Bojmopona ¢ okcugoM Meau () (Bo3MOkHO ucCHonb30BaHHUE
BHJICOMATEpUaoOB), HaOmoneHrue oOpa3oB BEIIECTB KOJIMYECTBOM 1|  MOJb,
HCCJIEJIOBAHNE 0COOEHHOCTEHN PAaCTBOPEHHUS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM [JOJIEM PacTBOPEHHOTO
BEIIECTBA, B3aUMOACHCTBUE BOABI C METaNIaMH (HaTpUEM M KajbleM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJICOMATEpUANIOB), HCCIEAOBaHUE OOpa3IOB HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAONIONEHUE W3MEHEHUS OKpPACKH WHIMKATOPOB B
pacTBOpax KHUCIOT W IIENIouel, u3ydeHwe B3aumonencTBusi okcuma meau (l1) c
pacTBOPOM CEPHOM KHCJIOThI, KHUCIOT C METAUIAMH, PEAKIMHA HEUTpaln3aluu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajula APYTUM M3
pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJ1a4 10 Teme «BaxHelire Kiaccol

HCOPraHn4CCKuX COCHHHCHHﬁ)).



IHepuognueckuit 3axkoH u Ilepumoamyeckas cucreMa XHMHYECKHX
yiemenTtoB [I. WN. MengeneeBa. CrtpoeHne aromMoB. XHMHYECKasi CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMU

[lepBble TOMBITKM KJAacCU(UKAIMUM XUMHYECKUX 3eMeHTOB. IloHsarne o
rpynmnax CXOAHBIX 3JEMEHTOB (IEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbI,
raJloreHbl, MHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTepHbIE OKCHIIBI U
TUAPOKCUBI.

[Tepuonnueckuii 3akoH. llepuoguueckas cucTeMa XMMHUYECKHUX SJIEMEHTOB /.
N. MenneneeBa. Koporkoneprnonnas u jmmHHONEpUoaHas Gopmbel [lepuomndeckoit
cucteMbl xuMuueckux anemeHtoB J[. M. Menneneesa. Ilepuonsl u rpynmsl.
@U3UYECKUI CMBICI IOPAIKOBOTO HOMEPA, HOMEPOB IEPUOJIa U TPYIIIbI AIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX snep. M3oromsl. OmekTpossl. CTpoeHHe
ANIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XUMUYECKUX 31eMeHTOB [lepuonnyeckoit
cucrembl J[. 1. MenneneeBa. XapakTepucTHKa XUMHYECKOTO 3JJIEMEHTA IO €T0
nonoxkeHutro B Ilepnoanueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMS paguyca arOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIINAM U IIEPUOIAM.

3nauenne Ilepuonnueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XUMHUYECKUX
DJIIEMEHTOB 711 pa3BUTHA Hayku W npaktukd. [[. WM. MennpeneeB — y4€HbIM U
IpaKJaHUH.

Xumuueckasi cBsizb. KoBaneHTHass (MOJsipHAas W HEMOJISIPHAsi)  CBS3b.
DJEeKTPOOTPULATEILHOCTh XUMUYECKUX 3IEMEHTOB. MloHHas! CBSI3b.

Crenenp okucnenus. OKHCIATEIbHO-BOCCTAHOBUTENBbHBIE peakunu. [Ipoueccsl
OKHCJIEHUS] U BOCCTAHOBJICHHSI. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

M3ydyeHHue O00pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJCIICTBHE

THAPOKCHAAa ILHMHKa C pacTBOpaMH KHCJIOT H menoqeﬁ, IMPOBCACHNUC OIIbITOB,



WUIIOCTPUPYIOIIMX ~ NPUMEPbl  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLHA
(ropeHue, peakliuu pa3aoKeHus, COSIUHEHUS ).

Mesrcnpeomemmnnie ceasu

Peaqmszannst MeXNpEeOMETHBIX CBA3€W NPH M3yYEeHMH XHMHM B 8 Kjacce
OCYUIECTBIISIETCSA Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK ¥ NOHITHUH, SIBISIONUXCSI CHCTEMHBIMHU JIJISL OTJEIBHBIX MTPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO0mre ecTecTBEHHO-HAYyYHbIE TMOHATHS: HAY4YHBIM (akT, TUIOTE3a, TEOpHs,
3aKOH, AaHalW3, CHHTE3, KIacCHU(pHUKAIUsA, MNEPUOAUYHOCTb, HAONIOACHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE.

®u3uka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKHUI 3apsiji, BELIECTBO, TeN0, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, ra3, (U3NYECKUE BEJIMYMHBI, €AMHULIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B€3/1b1, COJTHLIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPObI, MOJE3HBIE

HCKOMaeMBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMUYecKasi peakus

[lepnoguueckuii 3akoH. llepromnueckas cucTemMa XMMHUYECKHUX 3JIEMEHTOB /l.
N. MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B W3MEHEHMHM CBOKCTB
XUMHYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaIus, KAIBLUA U UX COCAUHEHUN B
COOTBETCTBHUM C IIOJIOKEHUEM IEMEHTOB B llepuonmueckon cucreMe U CTpOEHUEM
UX aTOMOB.

Crpoenue BemiecTBa: BHJBl XWMHUYECKOM CBS3U. THIIBI KPHUCTANIMYECKHX
PELIETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTALUIMYECKOM PEIIETKU U

BHUJIa XUMHUYECKOU CBSI3H.



Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IMYHBIM KJACCaM HEOPraHUYECKHUX
COEIMHEHU, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukaius XuMHYECKUX PeakIMii MO Pa3TUYHbIM MpU3HaKaM (10 YUCTy U
COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIJIOBOMY 3D (DEKTY, 0 U3MEHEHHIO
CTENEHEH OKHUCIEHUS XUMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTajau3aropa). JK30- U SHAOTEPMHUUECKUE PEAKLIUN, TEPMOXUMHUYECKHAE YPaBHEHUSI.

[lonsitue o ckopocTH XuUMHuYeckoM peakuuu. [loHsitue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. IIoHATHE O TOMOre€HHBIX M T€TE€POTre€HHBIX
peakuusx. [lonarne o karasmse. [loHATHE O XMMHYECKOM paBHOBecUU. DaKTODHI,

BIIMAIOIME Ha CKOPOCTh XUMHYECKON p€akiiukp M IIOJOKCHUC XHUMHYCCKOIO

PaBHOBECHSI.
OKHCIINTENTPHO-BOCCTAHOBUTENIBHBIE  PEaKIMH, IEKTPOHHBIN OanaHc
OKHCIIATEIIEHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenune YPaBHEHHM

OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pE€AKIMA €  HKCIOJBb30BAaHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTHYECKON IHUCCOLMALMU. DNEKTPOJIUTBI U HEIIEKTPOJIUTEHI.
Karnonsl, annoHbl. MexaHW3M JIHCCOLMALIMM BEIIECTB C pPa3JIMYHBIMU BHIAAMU
XuMHueckon cBs3u. CteneHpb quccounani. CUIIbHBIC U CIIA0bIE SJIEKTPOIUTHI.

Peakuun moHHOro oOMeHa. YCIIOBHS MPOTEKAHUsI pPeakuii MOHHOTO OOMEHa,
MIOJIHBIE U COKpAIlIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUI
U cojedl B CBET€ TPEACTaBICHUU OO0 DBIEKTPOIUTHYECKON JHUCCOLUAIINH.
KauecTBenHbIe peakiiuy Ha MOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuit IKCnEPpUMeHm

O3HAKOMJIEHUE C MOJECIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB W HEMETauioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOM PEakIMu OT

BO3JIEHCTBUS PA3IUYHBIX ()aKTOPOB, UCCIIEIOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB



BEIIECTB, MpoLecca AWCCOLMALMM KHUCIOT, IIeaodeid H  cojed  (BO3MOXKHO
UCIOJIb30BAHME BHJIE0 MATEpPHAiOB), MPOBEJACHUE OIBITOB, WUIIOCTPUPYIOMINX
NPU3HAKKU MPOTEKAHUSI peakluii HOHHOTO 0OMeHa (00pa3oBaHME OCaJKa, BbIACIICHUE
ra3a, oOpa3oBaHUE BOJbI), ONBITOB, WJUIFOCTPUPYIOUIMX HPHUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaklMii (FOpeHue, peakluu pa3jokKEHUsl, COCIUHEHHUS),
pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C MOMOIIBIO KaYE€CTBEHHBIX pPEaKIUil Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTasuibl u ux coeiuHeHUs

OO6mrast  xapaktepuctuka rajoreHoB. (OcCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu OKucieHusa. CTpoeHue W (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEILECTB — raJlOreHoB. XMMUYECKHE CBOMCTBA HA MIPUMEpPE XJIopa (B3auMOJEHCTBUE C
MeTajulaMHi, HeMeTalaMH, Ienodamu). XusopoBogopod. ConsiHas KHCIIOTAa,
XUMHUYECKHE CBOWCTBA, ITOIYYEHUE, IPUMEHEHHE. J[efiCTBUE XJIOpa U XJIOPOBOIOPOIA
Ha OpraHu3M 4esoBeka. BaxkHeilme XI0puabl U UX HaX0XKICHHUE B PUPO/IE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aToOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u (usnUecKue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U CEPbl. AJIOTPOIHBIE MOAU(PHUKALIMKA KUCIOPOAa U
ceppl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOAOPOI, CTpoeHue, (usnyeckue u
XUMUYECKHE CBOMCTBA. OKCHABI CEepbl KaK NPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, pU3nuecKue U XUMUYECKHE CBOMCTBA (0OIIME KaK MPEeACTaBUTEIIS
KJlacca KHUCJIOT U cHeruduueckue). XUMUUYECKUE PpEeaKlMH, Jiekallue B OCHOBE
MPOMBIIJIEHHOTO CIoco0a TMOJMydeHHs] cepHOMl KucioThl. [IpuMeHeHue cepHo
kucioThl. ConM  CepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha Cyabdar-uoH.
Haxoxnenue ceppl U €€ COCOMHEHWW B MNpUPOAEC. XHUMHUYECKOE 3arpsi3HCHUE
OKpY>Karoueh cpesibl COeIMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIM, 3arpPSI3HEHUE BO3yXa
Y BOJJOEMOB), CIIOCOOBI €T0 IPEJOTBPAIICHUS.

OO6mast xapakrtepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs

dATOMOB, XapaKTCPHBIC CTCIICHH OKHUCJIICHHA. ABOT, pPacipoCTpaHCHUC B IIPUPOILC,



¢busznueckne U XxuMu4yeckue cBorcTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro
¢u3znueckne U XUMMUYECKUE CBOMCTBA, NOJyYeHUE U npuMeHeHue. Conu aMMOHUS,
X (U3NYECKHEe M XMMHUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THasg KHCIOTa, €€ MOoNydeHue, (PU3NYECKUe U XUMUYECKUE
cBoiicTBa (OOIIME Kak MIPEICTaBUTENs KJacca KUCJIOT U CHEHU(PHUUECKHE).
Hcnonp30BaHUEe HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPAJIbHBIX YIOOpEHHH.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CpeAbl COCAUHEHUSMH a30Ta (KUCIOTHBIE
JOXKW, 3arpsi3HEHUE BO3Ayxa, MouBbl U BoAoéMOB). docdop, amaoTponHbie
momudukanuu Gochopa, pusudeckue u xummdeckne cporicta. Oxcua gocdopa (V)
u ¢ocopHas kuciaora, (U3NUECKHME U XUMHUYECKHE CBOWCTBA, IIOJy4YECHHE.
Hcnonb3oBanue ¢pocdaroB B Ka4UeCTBE MUHEPAIBHBIX YIOOPEHHUIA.

OO6mass xapakrtepuctuka 31aeMeHTOB |V A-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHUS. YIIIEPOH, ajUIOTPONHbIE MOAU(DUKAIINH,
pacnpocTpaHeHHe B Mpupoje, (PU3nyeckre M XHUMHUYECKUE CBOMCTBA. AJCopOIus.
Kpyrosopot yrmepoaa B npupoae. OKkcuabl yriepoaa, ux Gu3nueckue 1 XUMUYECKUe
CBOMCTBA, JCHCTBUE Ha JKHUBBICE OPraHU3Mbl, I[IOJYyYEHUE U IPUMEHEHHE.
DKoJoruueckue mpoOiemMbl, CBi3aHHbIe C oOkcuaoMm yriepoga (1V), rumoresa
17100a7TbHOTO TOTEIJICHUSI KJIMMaTa, MapHUKOBBIA d(D(eKT. YronbHas Kucimotra u eé
coiu, HMX (PU3MYECKHE W XHMHYECKHME CBOMICTBA, MOIYYEHUE M TPUMEHEHHUE.
KavyecTBeHHas peakius Ha kapOoHaT-wOHBI. Mcnomb3oBaHue KapOOHAToB B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMSX
ymiepona (MeTaH, 3TaH, 3TWIEH, alleTWICH, 3TaHOJ, INIMLUEPUH, YKCyCHAsl KUCJIOTA).
[IpupoHbIe UCTOYHUKHU YITIEBOJOPOJOB (Yrojib, IPUPOAHBIN Ta3, HEPTH), TPOILYKTHI
ux mnepepaboTku (OEH3MH), UX POJb B OBITY M NpoMblIUIeHHOCTU. [loHsiTHE O
OMOJIOrMYeCKH Ba)KHBIX BEILECTBAX: JKHUpax, OeNkax, yrieBoJax — U UX pOJIM B KU3HU

YCJIOBCKA. MaTepI/IaJIBHOC CANHCTBO OPTraHNMYCCKHUX U HCOPraHNMYCCKUX COCHHHeHHﬁ.



Kpemuuii, ero ¢Qusmueckue © XUMUYECKHE CBOWCTBA, TMOJNyYE€HUE U
npumeHeHue. CoeauHeHus: KpeMHusi B npupoje. O01ue npeactaBieHus 00 OKcuiae
kpemuus (IV) u xkpemuueBoit kuciore. CUIMKaThl, X HUCIOJIb30BaHHE B OBITY, B
MPOMBIIUICHHOCTH. BakHelme cTpouTenbHble MaTepuaibl: KepaMmHKa, CTEKJIIO,
IeMEeHT, ©OeToH, kene300eToH. [IpoOmembl  Ge30macHOr0  MCMOJIb30BaHUSA
CTPOUTENbHBIX MaT€pHAIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSTHOM KHUCIJIOTHI,
MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOIIONEHUE MPU3HAKOB UX
IPOTEKaHUS, ONBIThI, OTpAXKaOLUEe (PU3NUECKUE U XUMUYECKUE CBOWMCTBA rajJOreHOB
U UX COCAMHEHUU (BO3MOXKHO HCIIOJB30BAaHUE BHICOMATEPUATIOB), O3HAKOMIICHHUE C
oOpa3uamMu XJOpUAOB (TAJIOr€HHUIOB), O3HAKOMJIEHHME C oOOpa3lamu cepbl U €€
COCIUHEHUSIMH  (BO3MOXXHO HCIOJIb30BaHHE BUJCOMATEpUaloOB), HaOIIOACHUE
mpoiecca OOyIIMBaHUsL caxapa IOJ JEHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOM
KHUCIIOThI, HW3yYE€HUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI,
IPOBEJCHUE KAaYeCTBEHHOW peakUuu Ha Cylb(ar-uoH W HaOMIOJAEHHE NMpU3HaKa e
MIPOTEKAHMS, O3HAKOMIICHHE C (PU3MYECKUMHU CBOMCTBaMHU a3ora, gocdopa U uX
COEIMHEHUH (BO3MOXKHO HCIOJb30BaHUE BUAEOMAaTepHasioB), 0Opa3laMu a30THBIX U
dbochopHbIx ynoOpeHuUid, MoIyuyeHHe, coOupaHue, paclo3HABaHWE W HW3YUYEHUE
CBOMCTB aMMHaKa, MPOBEJACHNE KaueCTBEHHBIX PEaKIUid Ha HOH aMMOHUS U ocdar-
MOH M M3y4Y€HHUE MPHU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOU
a30THOM KUCIIOTHI C MeZIbI0 (BO3MOXKHO HCITOIF30BAaHUE BUACOMATEPHAIIOB), U3YICHHE
MoJieliel KpUCTAIUIMUYECKUX PelETOK anMasa, rpadurta, QymiepeHa, 03HaKOMIIEHHE C
IpoLEeccoM aAcOpOLMK PAaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOICTBOM TMPOTHBOTa3a, IMOJy4YeHHE, COOMpaHWe, pPaclo3HABAHWE W H3YUYCHHE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEICHHWE KaueCTBEHHBIX pEaKIMil Ha KapOOHAT U

CUJIMKAT-UOHbI 1 U3YUYCHHEC IIPU3HAKOB UX IMPOTCKAHWUA, OSHAKOMJICHHUC C HpOHYKHHCﬁ



CUJIMKATHOM IIPOMBIIUICHHOCTH, PEIIEHUE JSKCIEPUMEHTANBHBIX 3a4ad IO TeMe
«BaxHeiine HeMeTalJIbl U UX COCTUHECHUS.

MeTanibl M UX COeIMHEHUS

OO01mas xapakTepuUCTHKa XUMUYECKUX DIIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nosiokeHus B [lepuonnueckon cucreme xumuueckux anemenToB J. 1. Menneneesa u
cTpoeHust atoMoB. CTpoeHHe MeTaioB. MeTrauimdeckas CBA3b M METAJIMYecKas
KPUCTAJUIMYECKAsE PEIIETKA. OJEKTPOXUMHUYECKUNA PsJ HaNpsyKEHUH METalIoB.
duznueckue U XMMHYECKHME CBOMCTBa MeTayuioB. OOmIMe crnocoObl MOTy4YeHUs
MeTtaioB. [loHsATHE O KOPPO3MM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT
koppo3uu. CruiaBel (CTajab, YyryH, JIOPAIIOMUHUMN, OpOH3a) U WX NPUMEHEHHUE B
OBITY U MPOMBILIIEHHOCTH.

[{emounsle MeTamuibl: monoxeHue B llepruognmdeckon CUCTEME XUMHYECKHX
aemeHToB JI. 1. Menneneesa, CTpoeHHE HMX aTOMOB, HAaXOXIECHHE B IIPHUPOZE.
du3znyeckue W XMMHUYECKUE CBOMCTBa (Ha mpumepe Harpus W Kanus). OKCuibl H
TUAPOKCUBI HATPUS U Kanusl. [I[puMeHeHNe 1eI0YHbIX METAJIOB U UX COEIMHEHUM.

[IlenoyHO3€MENBbHBIE ~ METAJIBI  MAarHUii W KaJbIMH:  TOJIOKEHUE B
Ilepnonnueckoit cucreme xumMuieckux 3neMeHToB J[. 1. MenneneeBa, CTpoeHUE UxX
aTOMOB, HAaXOXXIeHHE B Ipupone. Pu3ndecKkue U XMMUUYECKHME CBOWCTBA MarHus U
Kalblus. Baxuneimue coenrHeHnus Kaiablusi (OKCUA, TUIPOKCH, conn). KECTKOCTh
BOJIbI U CTIOCOOBI €€ yCTpaHEHUSI.

AmoMuHui: nonoxxkenue B lleproguueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
JI. . MenneneeBa, CTpOEHHE aroMa, HAXOXKIEHHWE B mpupoae. Pu3MUECKUE U
XUMHUYECKHE CBOMCTBa afoMMHMS. AMQOTEpHbIE CBOWCTBA OKCHAA W THUAPOKCHIA
AJTIOMHUHUSL.

Keneso: nonoxxenue B Ilepuoguueckoit cucteMe XuMu4eckux snemeHToB . 1.
MeneneeBa, CTpoeHME aTOMa, HaXOKAeHUE B npupozac. OU3sndeckue U XUMUYECKHUE
cBoMcTBa »xene3a. Okcuabl, rugapokcuasl u conu xenesa (1) u xenesa (Ill), ux

COCTaB, CBOMCTBA U ITOJyYEHHUE.



Xumuueckuit IKcnepumeHm:

O3HAaKOMJIEHHE C oO0pa3llaMd METAUIOB U CIUIaBOB, WX (U3HUUECKUMU
CBOMCTBaMU, U3yUYEHUE PE3YJILTATOB KOPPO3UU METAILIIOB (BOBMOXXHO MCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA KaJbI[US U HATPUS C
BOJIOM (BO3MOXKHO HCIOJB30BAaHUE BUJCOMATEPHAIOB), HCCIEAOBAHHE CBOMCTB
XKECTKOM BOABI, IpoOLIEcCa TOPEHU JKele3a B KUCIOpOoJe (BO3MOKHO MCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), MPU3HAKOB IPOTEKAHMS KAYECTBEHHBIX PEAKIHUA Ha WOHBI:
MarHus, Kajubliksg, amfoMuHMs, IuHKa, kene3a (I1) u xemesa (M), memm (1),
HaOJIFOJIEHUE U ONMCAHKUE MPOLECCOB OKPAIIMBAaHUS TUIAMEHU MOHAMU HATpPHs, Kalus
U Kajblus (BO3MOXKHO  HCIIOJNB30BAaHUE  BUIACOMATEPHUANIOB), HCCIEIOBAHHE
aM(OTEpHBIX CBOWCTB THAPOKCHIA AITIOMUHUS M TUIPOKCHIA LWHKA, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BakHeille MeTalyibl U UX COCTUHEHUSD.

XuMHS M OKpPYKaIIas cpeaa

BemectBa m marepuaiiel B ITOBCEIHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKHX peakuuii B ObITy. [lepBas momorurs mpu
XUMHYECKUX 0KOTAX U OTPABJICHUSX.

XVWMHUYECKOE 3arpsA3HEHUE OKpYXarolled cpeabl (MpeAesibHas AOMyCTUMAas
KOHIeHTpauus BemecTB, ganee — [IJIK). Ponb xuMum B pemieHUHd 3KOJOTUYECKUX
poOieM.

Xumuueckuit IKCnepumenm:

U3ydeHHe O0pa3IoB MaTepuasioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJUMEPHbBIC
MaTepHaIbl).

Mesrcnpeomemmnbwie ceasu

Peannzanuss MeXNpeOIMETHBIX CBsSI3ed MNpH MU3YyYEHMH XUMHM B 9 Kjacce
OCYULIECTBIISIETCA Yepe3 MCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK Y MOHSTHUH, SBJISIONIUXCS CUCTEMHBIMU JJIsI OTJEIbHBIX TPEIMETOB €CTECTBEHHO-

HAay4YHOT'O IIUKJIA.



OO1ue ecTecTBEHHO-HAyUHbIe MOHSATHS: HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaluM3, CHUHTE3, KJIacCUPUKalMsi, NEepUOAUYHOCTh, HaOIoIeHuE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3(PdeKT,
TEXHOJIOTHS, MAaTEPUAIIBI.

®dusnka: mMarepusi, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
pPaliOAKTUBHOCTb, MOJIEKYIa, ANEKTPUIECKUIN 3apsi, MIPOBOJTHUKH,
HOJYIPOBOJHUKH, AUIIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, T€NO, 00bEM, arperarHoe
COCTOSIHME BEIIECTBAa, T'a3, pacTBOpP, PAaCTBOPUMOCTH, KpUCTAJIMUECKas peméTka,
CIUIaBbl, (PU3MUECKHUE BEIUYUHBI, SAUHUIIBI U3MEPEHUS, KOCMHUECKOE MTPOCTPAHCTRO,
IUTaHETHI, 3BE37b1, CoHIIE.

buonorus: QorocunTes, apixaHue, OHoOcdepa, IKOCUCTEMA, MHUHEpaIbHbIC
yAOOpEHUSI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPObI, MOJE3HBIE

HCKOMaeMBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

TEMATHUYECKOE IINTAHUPOBAHHUE

(c yuerom paboueii nporpaMMbl BOCIIUTAHUA)

8 kiace
Konuye Moay/b BOCIHUTATEIBLHOM NPOIrPaMMBI
N HaumenoBanue CTBO «YpouHasi 1eATeJIbHOCTD)
[
/ pa3aesioB U TeM 1acoB TemaTHKa
n/n
NPOrpamMmbl LlesneBbie opueHTUPBI B COOTBETCTBUH
pe3y1bTaToB BOCIIUTAHUSA ¢ KaJ€HAAPHBIM IJIAHOM
BOCIIMTATEJILHOM PadoThI
Pasnean 1. IlepBoHayaibHbIe XUMHYECKUE IIOHATHUS
5 -OPUEHTUPOBAHHBIN HA
Xumus — BaKHas [PUMEHEHHE 3HAHUN Jexs Bai
eHb baiikana
obnacthb €CTECTBEHHBIX U COLMAIbHBIX HAYK M .
€CTECTBO3HAHMS U JUTSL pELICHHUsI 33714 B 00JIaCTH CKAYHAPOIHBIM ICHD
11 . . MOKUJIBIX JIFOIEN
MPAKTHYECKOM OXpPaHbI OKPYKAIOILEH CPebl,
INTAaHUPOBAHUA CBOUX ITOCTYIIKOB 1
JEATEIbHOCTHA p Ty Jlens oTua B Poccuu
qyeJloBeKa OLICHKH X BO3MOXKHBIX

TTOCJICICTBHM VIS OKPY>KAFOIIICH




cpensl

1.2

BemectBa u
XUMHYECKHUE
peakiumn

15

-3HAIOIINN U YBa)KArOIUI
JOCTH>KEHHUS Hateld PoquHbl —
Poccuu B criopTe, TEXHOJIOTHSIX,
00eBbIe MOIBUTH U TPYIOBbIE
JIOCTHKCHHMS, TEPOCB U 3all[ATHUKOB
OrtedecTBa B IPOIIIOM H
COBPEMEHHOCTH;

-BBIPAKAIOLIHI [T03HABATEIbHBIC
HMHTEPECHI B PA3HBIX MPEAMETHBIX
o0macTsx ¢ yuéTom
WHIVBUIYAJILHBIX HHTEPECOB,
CIIOCOOHOCTEH, JOCTIKEHUH

JleHb HapOJITHOTO €AMHCTBA
[ens Marepu

Henb ['ocypapcTBeHHOr0 repba
Poccuiickoit deneparuu

2.1

Pasjesn 2. BaxxHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BeleCTB

Bosnyx. Kucnopon.
[Tousatue 00
OKCHIaX

6

-3HAIOIIUN U YBAXKAKOIIUN
NOCTWXKEHUS Hanleld PonuHbl —
Poccuu B Hayke, HCKycCTBE, CLIOPTE,
TEXHOJIOTUSAX, OOEBEIE MMOIBUTH U
TPYZIOBBIE TOCTUKEHUS, TEPOEB U
3amUTHUKOB OTEUeCTBa B IPOIILIOM
U COBPEMEHHOCTH;

-IIPUHUMAIOIINHN aKTUBHOE y4acTHe
B MEPOMPUATHAX MaTPUOTHYECKON
HaIPaBICHHOCTH

Jlens BosoHTEpa B Poccuu

Henb ['epoeB OteuecTBa

Henbp Konctutynmum
Poccuiickoit @enepanuu

2.2

2.3

Bonopon. Ilonsitue
0 KHMCJIOTax U COJIAX

Bopma. PactBopsl.
IMoustue 06
OCHOBaHHAX

-3HAIOLINN U YBAKAFOIIUN
NOCTUXEHUS Hallel PoTuHbI —
Poccun B Hayke, UCKycCTBe, CIIOPTE,
TEXHOJIOTHAX, OOEBEIE TTOIBUTH U
TPYIOBBIE TOCTH)KEHUS, TEPOEB U
3amUTHUKOB OTEUeCTBA B IPOILIOM
Y COBPEMEHHOCTH;

-BBIPAXKAIONTUH TT03HABATEIILHEIE
WHTEPECHI B PAa3HBIX TPEAMETHBIX
o0nactax ¢ y4étoMm
VHAVBUIYAIEHBIX HHTEPECOB,
CIIOCOOHOCTEH, JOCTIKEHUI

-3HAIOIIUN U YBaXKAIOIIUN
NOCTWXXKEeHUS Hanleld PonuHbI —
Poccuu B Hayke, UCKyCCTBE, CIOPTE,
TEXHOJIOTUsX, OOE€BbIE MOJBUTH U
TPYIOBBIE TOCTUKEHUS, TEPOEB U
3amuTHUKOB OTeuecTBa B MPOIIIIOM
U COBPEMEHHOCTH;

JleHb cHATUSA OJIOKaIbI
Jlenunrpana

JleHb pasrpoMa COBETCKUMU
BOWMCKaMH HEMELIKO-
(hammcTCKuX BOWCK

B CranuHrpaackoit Outse
Henp Poccuiickoil Hayku

Jlenp 3amuTHUKAa OTEedecTBa




2.4

Pa3nea 3. Ilepuonuyecknii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKHX

OCHOBHBIE KJIACCEI
HEOPraHUYEeCKUX
COEIUHEHUN

11

-IIPUHUMAIOIINN aKTUBHOE YyYacThe
B MEPOIPHATHAX NaTPHUOTHIECKOM
HaIpaBJIeHHOCTH

-IIPOSABIAIONINN YBa)KEHHUE K
CTapUINM, K POCCUHCKUM
TPaZULIUOHHBIM CEMENHBIM
LEHHOCTSAM, HHCTHTYTY Opaka Kak
COI03Y MYXXUHHBI U )KEHILVHBI [T
CO3JIaHUs CEMBH, POXKICHUSA U
BOCIIUTAaHMS JETEH;

-0CO3HAIOUINH COMPUYACTHOCTD K
MIPOLUIOMY, HACTOSIIEMY H
Oynymemy Hapona Poccun,
TPaZuLUSAM BOUNHCKOTO CITY)KEHHS
cBoeMmy OTedecTBy, ThIcAUEIEeTHEN
HUCTOPUU POCCUMCKON
rOCYIapCTBEHHOCTH Ha OCHOBE
HMCTOPHYECKOTO IIPOCBEIIECHUS,
POCCUICKOrO HallUOHATBHOIO
HMCTOPUYECKOTO CO3HAHUSA-
3HAKOUIUI U yBaXKaroLui
JOCTHXEeHUSI Hated PoquHbl —
Poccun B Hayke, uckyccTBe,
CIIOpTE, TEXHONOTUsX, OOEBbIE
MOABUI'U U TPYAOBBIC NOCTHUIKCHUA,
TepOCB U 3allIUTHUKOB OrTeyecTBa B

MPOIIIOM U COBPEMEHHOCTH;

MexnyHapoaHbIN )KEHCKUI
JIEHb

Jenb Boccoenunenus Kpeima ¢
Poccueii

I[CHB KOCMOHAaBTHKHU

ayaemenToB /. . MeHaeeeBa.

CTpoe}me aTOMOB. XUMHYecKasl CBA3b. OKHCINTEILHO-BOCCTAHOBHUTE/IbHbIE PCAKIHH

3.1

3.2

Ilepuognueckuit
3aKOH U
Ilepnoanueckas
cuctema
XUMHUYECKHIX
anemeHToB /[I. 1.
Menneneena.
Crpoenue aroma

XHUMHU4JecKas CBSI3b.
OKHCINTENHLHO-
BOCCTAHOBUTEIHHEIE
peaKmu

7

-BbIpa)KaloIIUi TOTOBHOCTh K
YYaCTHIO B IPAKTUUECKOU
JIESITETbHOCTH 3KOJIOTUYECKOM,
HPUPOAOOXPAHHOU
HaIlpaBJICHHOCTH;
-IEMOHCTPUPYIOIIUI HAaBbIKU
HaOIoeHnH, HaKoTIeHHs (DaKToOB,
OCMBICJICHHUS OTIBITA B
€CTECTBEHHOHAYYHOU U
TYMaHUTApHOU 001acTAX
MO3HaHU4, IepBOHAYAIbHbIE
HaBBIKU UCCIICIOBATEIHCKOM
JIeSITENTbHOCTH

Henens Dxonorumn
(Bcepoccuiickuit [lenn
HKOJIOTMYECKUX 3HAHHIMA

Enuneie ypoxu «BcemupHbli
Jens 3emim

-3HAIOIINN U YBAKAIOIIAN
JIOCTHKEHMS Hamiel PoguHer —
Poccuu B Hayke, HCKyCCTBe, CIIOPTE,
TEXHOJIOTUAX, OOCBbIC MMOABUTH U

Jlens IToGennr

JleHb TeTCKUX OOIICCTBEHHBIX
opranuzanui Poccun




TPYAOBBIC NOCTHXXCHUS, ITCPOCB U
3alIUTHUKOB OreuecTBa B mpourjiomMm
U COBPCMCHHOCTH,

-IPUHUAMAIOIIUI aKTUBHOE Y4acTHE
B MEPOTNPHUATHUSIX NaTPUOTUIECKON
HaNpaBJICHHOCTH;
-pa3OUPAIOLINIACS B COBPEMEHHBIX
00I11€CTBEHHO-TIOJIUTUYECKUX
Ipoleccax, IPOUCXOASIINX B
Poccun u mupe, ciocoOHbII
0CO3HAHHO BBIPA0OTATh
COOCTBEHHYIO MO3UIHIO IO
OTHOUICHUIO K HUM Ha OCHOBE
3HaHUS U OCMBICIIEHUS] UCTOPUH,
JIyXOBHBIX LIEHHOCTEWN U
JOCTH>KEHHUH Halled CTpaHbl

PesepBroe Bpems (3 1)

4
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
TEMATHUYECKOE IINTAHUPOBAHUE
(c yuerom paboueii mporpaMMbl BOCIIUTAHUA)
9 kJ1acc
Konuue MopayJib BocnuTaTe 1bHOM NPOTrPaMMBbI
CTBO «Ypo4Has NeATEeJbHOCTD)

No HaunmenoBanue 1acoB TemaTuka
W/ pa3iesIoB U TeM B COOTBETCTBHH

NPOrpamMMbl LeneBble OpHEHTHPDI ¢ KaJICHIapHBIM

pe3yJbTaToB BOCIUTAHUA IIaHOM
BOCIIUTATEJIbHOM
padoTbI
Pasnen 1. BemecTBo 1 XMMHU4YeCKHe peaKIUuH
5 -OpMEHTUPOBAaHHBIN Ha
IToBTOpEHNUE 1 [IPUMEHEHNE 3HAHUI Jlens Baitkana
v €CTECTBCHHBIX U COIIMAJIBHBIX HAYK %
yriyoneHre 3HaHUH t o4 MexxnyHapoaHbIi JeHD
1.1 JUISL pelieHust 3a/1a4 B 00J1acTH MOXKUJIBIX JIFOAEH
OCHOBHBIX pa3ziesioB N
OXPAaHbI OKPYKAIOIWIEN CPENBbI,
Kypcea 8 Knacca MJIaHUPOBAaHUA CBOUX MMOCTYIIKOB U HCHB OoTa B Poccun
OLICHKH UX BO3MOXKHBIX




MOCJEACTBUM VISl OKPY>KAIOILEH
CpeIpl.

4 -3HAIOIINN U YBa)KAIOIUI
JOCTH>XEeHMsI Haweld PoquHbl —
Poccuu B criopte, TEXHOJIOTHSAX,
0OEBbIC TIOIBUTH U TPYAOBBIC JleHb HAPOAHOTO CAMHCTBA
OCHOBHEIE JOCTH)XEHHMSI, TEPOEB U 3aIIUTHUKOB Tlerss Marepn
3aKOHOMEPHOCTH OteuecTBa B IPOLUIOM U
12 XUMHUECKHX COBPEMEHHOCTH, Jenb [ocy1apcTBEHHOTO
peakiuii -BBIpKAOIIHI TT03HABATEIILHBIC repa Poccuiickoii
®enepaunun
WHTEPECHI B Pa3HBIX MPEIMETHBIX
o0nactax ¢ y4étom
WH/IMBUIYalbHBIX HHTEPECOB,
CIIOCOOHOCTEH, JOCTIKEHUN
8 -3HAIOIIUN U YBAXKAIOIIUN
JNOCTIKCHHA Hamlel PogyHbl — Jlens BosoHTepa B Poccun
Poccuu B Hayke, UCKYCCTBE, CIIOPTE,
OmeKTpomuTHIeCKast TEXHOJIOTUAX, OOEBEIC IOABUIHU U Henb ['epoeB OTevecTBa
Aucconunanus. TPYJOBBIE JOCTUKEHHS, TEPOEB U
13 Xnmudeckue 3amUTHUKOB OTEUeCTBa B IPOIILIOM
peakuuu B 1 COBPEMEHHOCTH; Heub Koncrurynmu
pacTBOpax Poccuiickoit @enepanuu
-MIPUHAMAIOIIUI aKTUBHOE YYaCTHE
B MEPONPHUATHAX NAaTPUOTHIECKON
HAMPaBICHHOCTH
Pasnen 2. HemeTa/iibl M UX COeIMHEHUS
4 -3HAIOLIUN U YBAKAIOIIHMA
JocTkeHus Hanreir Poquabr — JIeHb CHATHS GIIOKaIbI
Poccuu B Hayke, HCKyCCTRBE, CIIOpTE, Jlenunrpana
TCXHOJIOIHUAX, 6OCBLIC IIOABUTHU U
Obmuras TPYAOBBIC JTIOCTHKCHUS, TEPOCB U Jenb pasrpoma
XapaKTCpUCTHKA 3aUTHUKOB OTEYeCTBa B IIPOLLIOM COBETCKMMH BOWCKaMHU
2.1 XAMHYECKHX ¥ COBPEMEHHOCTH; HEMEIKO-(PaIuCTCKUX
anemeHToB VIIA- BOWCK
rpymsL. Tanorens -BBIPAXKAOIIHI TO3HABATEIbHBIC B CTanuHrpazickoii 6uTBE
WHTEPECH B PA3HBIX IPEAMETHBIX Jennb Poccuiickoii Haykn
obnactax ¢ yu4étom
WH/IMBUIYalIbHBIX HHTEPECOB,
CIIOCOOHOCTEH, JOCTIKEHUIH
Obmas 6 -3HATOMIHH U YBaKAIOIIHI
XapaKkTepUCTUKA JIOCT>KeHMs Hamel PonqyuHbr — JIeHb 3alMTHUKA
29 XUMHYECKUX Poccun B Hayke, MCKYCCTBE, CIIOPTE, OTeuecTBa

snemeHToB VIA-
rpynnsl. Cepa u eé
COCIMHEHUS

TEXHOJIOTUSX, OOEBbIC IOABUTH U
TPYZIOBBIE TOCTUKEHUS, TEPOEB U
3amUTHUKOB OTedYecTBa B MIPOIIOM




U COBPCMCHHOCTH,

-HpI/IHI/IMaIOH_[I/Iﬁ AKTUBHOC Yy4aCTUC
B MCPOIIPUATUAX HanHOTI/IIIeCKOfI

HaNpPaBICHHOCTH
Obmas 7 -IIPOSIBJISIONINH YBaKEHHE K
XapaKTEpUCTHKA CTapIlnM, K POCCHICKUM
XUMHYCCKUX TPAJUIHUOHHBIM CEMENHBIM MemﬂyHaPOﬂHHH
2.3 anemeHToB VA- LEHHOCTSIM, HHCTUTYTY Opaka Kak KCHCKHU ACHB
rpymmsl. A3or, COI03Y MYXXUWHBI M KEHIIIUHBI JIJIs
docdop u ux CO3/IaHHs CEMbH, POXKICHUS U
COCTHHEHHS BOCIIUTAHHS JETeH
8 -OCO3HAIOUINI CONMPHYACTHOCTh K
O6as MPOIILIIOMY, HACTOSIIIEMY "
XapaKTePHCTHKA Oyayuiemy Hapoja Poccun,
TPAJUIASIM BOWHCKOTO CITYXKCHUS
XMMHYCCKUX N JleHb BocCOeTUHCHHUS
cBoeMy OTeuecTBY, ThICSYEICTHEH .
24 anemeHToB IVA- . Kpsima ¢ Poccueii
UCTOPHU pOcCCHICKO
rpynmsl. YIiepoa u
TOCYITapCTBEHHOCTH Ha  OCHOBE
KpCMHHIHI 1 1X HCTOPHYECKOTO MPOCBEIICHUS,
COCIMHCHNA poccuiickoro HAIMOHAIILHOTO
HUCTOPUIECKOTO CO3HAHHUS
Paznen 3. MeTaJJIbl M BX COeAUHEHUSA
4 -3HAOIINN U YBAKAIOIIHAN
JOCTHXEeHUSI Hated PoquHbl —
. Poccuu B Hayke, uckyccTBe
OO61ue cBoiicTBa YIS, HEKY ’
3.1 CIIOPTE, TEXHOJIOTHX, OOCBBIC JleHb KOCMOHABTUKH
METAJIIOB
MOJIBUTH U TPYIOBBIE TOCTHIKCHHUS,
TE€pOCB 1 3allIUTHUKOB OrteyecTBa B
MPOIIJIOM U COBPEMEHHOCTH
16 -OPUEHTUPOBAHHBIN HA
MPUMEHEHUE 3HAHU
€CTECTBCHHBIX U COILIMAJIBHBIX HAYK
H Y Henens Dxonorun
JUTSL pEIICHUS 33714 B 00J1acTh (Bcepoccuiickuii JleHp
o~ OXpaHBI IPpUPOAbI, INTAHUPOBAHU 1
BaskHelIIHe p PUPOIBI, p 9KOJIOTUYECKUX 3HAHUU
CBOUX IMOCTYIIKOB M OLICHKHU UX
3.2 METaJUIbl U UX .
BO3MOXKHBIX MOCIIEICTBUH JJIs Enunbie ypoku
WHEHUS . =
COCANHE OKpYIKAIOLIEH Cpe/Ib; «Bcemupssriit [IeHb
-y4aCTBYIOIIUH B MPAKTUIECKOU Semin
JESTEILHOCTH SKOJIOTHYECKOH,
MPUPOAOOXPAHHOU
HAIpaBJICHHOCTU
Pasznea 4. Xumus 1 oOKpy:Kamomas cpeia
41 BemectBa u 3 -3HAIOIIUI U yBaXKarOIUI Jenn IToGep!

MaTtepualibl B JKU3HU

nocTkeHud Haureir PoquHbl —




YCJI0BCKa

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME

Poccuu B Hayke, HCKyccTBe, CIOPTE,
TEXHOJIOTUX, OOEBbIEC TOJBUTH U
TPYZIOBBIE JOCTH)KEHUS, TEPOEB U
3aUTHUKOB OTEUecTBa B IPOLIIIOM
1 COBPEMEHHOCTH;

-IPUHUAMAIOIIUI aKTUBHOE Y4acTHE
B MEPOTNPHUATHUAX NaTPUOTUIECKON
HaNpaBlICHHOCTH;
-pa3OUPAIOLINIACS B COBPEMEHHBIX
00I11€CTBEHHO-TIOJTUTUYECKUX
rpoLeccax, MPOUCXOASIIUX B
Poccuu u mupe, ciocoOHBII
0CO3HAHHO BBIPA0OTATh
COOCTBEHHYIO MO3ULHIO IO
OTHOUICHHUIO K HUM Ha OCHOBE
3HAHUS U OCMBICIIEHUS HCTOPUH,
JIyXOBHBIX LIEHHOCTEW U
JOCTH>KEHHUH Halled CTpaHbl

PesepBroe Bpems (3 1)

JleHb AeTCKuX
00IIIECTBEHHBIX
opranuzaiui Poccun




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Ne Koaunuect
Tema ypoka
n/n BO
4acoB

[Ipenmer xumuu. Posib XUMUM B )KU3HU YeIOBEKa. Tena 1 BelecTsa 1
[TonsTe 0 MeTOax MO3HAHUS B XUMHUU 1

3 ITpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B 1aOOpaTOpUU U MPUEMBI OOpaIeHUs 1
¢ 1a00paTOpHBIM 00OPYIOBAHUEM

4 UYucteie BemecTBa U cMec. CiocoObl pa3fieieHus cMecei 1

5 [Tpaktuyeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha mpuMepe OYMCTKH MTOBAapEHHOMN 1
COJIN)»

6 ATOMBI U MOJIEKYJIbI 1

7 XHUMHUYECKUE IIEMEHThI. 3HaKHU (CUMBOJIbI) XUMHUYECKHUX JIEMEHTOB 1

8 [TpocThie U CIIOKHBIE BEIIECTBA 1

9 ATOMHO-MOJIEKY/ISIPHOE YUCHHE 1

10 3aKOH MMOCTOSTHCTBA COCTaBa BelIeCcTB. XuMudeckas (popmyna. BaaeHTHOCT aTOMOB 1
XUMHUYECKHUX AJIEMEHTOB

11 OtHocuTtenbHast atToMHast Macca. OTHOCUTEIbHAS MOJIEKYIIIpHAs Macca 1

12 MaccoBast 107151 XMMHUYECKOT'0 3JIEMEHTa B COCJMHEHUHU 1

13 KomuuectBo BemectBa. Moib. MossipHast Macca 1

14 dusnueckue U XMMUYECKHUe BJICHNU. XUMUYecKas peaKius 1

15 [Ipu3Haky u ycnoBus MPOTEKAHUS XUMUYECKUX PEAKIUN 1

16 3aKOH COXpaHEHUS MacChl BEIIECTB. XUMUYECKHUE YPaBHEHUS 1

17 Brruncnenus KonuuecTsa, Macchl BEIECTBA 110 YPABHEHUAM XUMHUYECKUX PEAKIUN 1

18 Knaccudukanus XuMHYECKUX peaklui (COequHEHMs], pa3IokKeHUs, 3aMELICHMUS, 1
oOMeHa)

19 O06o0uIeHre 1 cucTeMaTH3amus 3HaHUH 1

20 AHanu3 KOHTpobHOM paboTel. KonTponbHas padora Nel no Teme «Bemecta u 1
XUMUYECKHE PEAKIIMI»

21 Boznyx — cmechk ra3zoB. Cocras Bo3ayxa. Kucinopom — snemMeHT u mpocroe 1
BeniecTBo. O30H

29 duznyeckne 1 XUMUYECKUE CBOMCTBA KUCIOpoAa (PeaKkui OKUCIEHHS, TOPEHHE). 1
ITousitne 06 okcumax

93 Crioco0bI mostyueHus KHCI0po/a B JIaOOpaTOpUU U MPOMBILILUIEHHOCTH. [IprMenenue 1
KHCIIOpoJia

24 TerutoBoit a3¢ppext xuMuueckoi peakiuu, MOHATHE O TEPMOXMMUYECKOM YPAaBHEHHH, 1
9K30- M SHAOTEPMUYECKUX PEAKLIMIX

o5 TonnuBo (HedTh, yroib U MeTaH). 3arpsiz3HeHHE BO3/1yXa, CIIOCOOBI €To 1

MPeIOTBPAICHHUS




[Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue u cobnpaHue Kucioposa, u3yueHue

26 . 1
€ro CBOWCTB

27 Bonopon — anemeHT u npocroe BewmecTBo. Haxoxaenue B mpupoae 1

28 duznyeckue 1 XuMUYEeCKue CBOMCTBa Bogopoa. [Ipumenenue Bogopoaa 1

29 [ToHsATHE O KUCIIOTAX U COISIX 1

30 Crioco0sI Mmomy4YeHust BOAOPoa B J1abopaTopuu 1

31 [IpakTnueckas pabota Ne 4 o teme «llonyyenue u cobupanue Bogopoaa, u3yuyeHue 1
€ro CBOMCTB»

32 MomnsipHbIii 00bEM ra3oB. 3ak0H ABOTaIPO 1

33 Boruncnenus o6b€mMa, KOIMUecTBa BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY 1
BEIIIECTBA WU 00BEMY

34 Brruncnenust 00b€MOB Ta30B 110 YPaBHEHHIO PEAKIIMKM Ha OCHOBE 3aKOHA 00BEMHBIX 1
OTHOIIICHUH T'a30B

35 dusnueckrue 1 XUMHYECKHUE CBOMCTBA BOJBI 1

36 CocraB ocHoBanwmii. [lonsiTe 06 HHANKATOpaX 1

37 Bona kak pactBopuTtens. HachlllieHHbIE M HEHACHIILIEHHBIE PACTBOPBI. MaccoBasi 10 1
BEIIECTBA B paCTBOPE

38 [IpaxTueckas padora Ne 5 o reme «lIpurorosieHre pacTBOPOB € ONPEAEIEHHOM 1
MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA»

39 KonTpomnsnas padora Ne2 o teme «Kucnopoza. Bonopoza. Boma» 1

40 AHanu3 KOHTPOJIbHOU paboThl. OKCUABI: COCTaB, KiacCU(pUKaIMs, HOMEHKIIAaTypa 1

41 [Tony4yeHne 1 XUMHYECKUE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCUIOB 1

42 OcHoBaHus: cOCTaB, KIaccu(UKAIHs, HOMEHKIATypa 1

43 [TomyueHnne u XuMHUYECKHE CBOKWCTBA OCHOBAaHUM 1

44 Kucnotsr: cocras, knaccudukaius, HOMEHKIarypa 1

45 ITomyuyeHnne u XUMHUYECKUE CBOWCTBA KUCIIOT 1

46 Conu (cpeaHue): HOMEHKIIATypa, COCOOBI MOTYyYEHHUS, XUMUYECKHUE CBOMCTBA 1

47 [IpaxTrueckast pabota Ne 6. Penienue skcriepMMEeHTaIbHBIX 3a/1a4 110 TEME 1
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUI»

48 I'eHeTnueckas CBsI3b MEXAY KJIacCaMHM HEOPTaHUYECKUX COSIMHEHUH 1

49 O06o0uIeHre 1 cucTeMaTH3amus 3HaHUH 1

50 KontponbHas padora Ne3 o teme "OCHOBHBIE KJIACChl HEOPraHUUECKHUX 1
coenuHeHun"”

51 AHanu3 KOHTPOJIBbHOM paboThl. [IepBbie MOMBITKY KJIACCH(PHUKAIINNA XUMUYECKUX 1
sneMeHToB. [ToHATHE O TpyNImax CXOIHBIX AIIEMEHTOB

50 [Tepuognueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKUX 31eMeHTOB JI. 1. 1
Meunpeneena

53 [Iepuonpl, rpymIibl, MOATPYIIIIBI 1

54 Crpoenue aromoB. CocTaB aTOMHBIX siziep. 30TombI 1

55 CrpoeHue 3MeKTPOHHBIX 00004eK aTOMOB 31eMeHToB [leproanueckoit cucremst /1. 1
N. Menpeneesa

56 XapakTepruCTHKa XUMHYECKOTO AIEMEHTA TI0 ero MosiokeHn o B [lepuoamaeckoit 1




cucreme /I. 1. Menpaeneesa

3nauenue [leproanmyeckoro 3akoHa JJisl pa3BUTHS HayKu U nipakTuku. . M.

>7 MeHnpneneeB — y4€HbBIN, NEAAror U TPAKIAHUH !
58 DIEKTPOOTPHUIIATEIIBHOCTh AaTOMOB XUMHUUYECKHUX JIEMEHTOB 1
59 HMonHast XuMHA4YeCKas CBSI3b 1
60 KoBanenTHas nmosspHas XuMU4ecKast CBSI3b 1
61 KoBanenTHas HemoysspHas XUMHUYECKast CBSI3b 1
62 CreneHb OKUCIICHUS 1
63 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITIT 1
64 OKucauTeIN U BOCCTAHOBHUTEIIN 1
65 KontponpsHas padora Ned o teme «CtpoeHne aroma. XUMHYECKAsI CBS3h) 1
66 AHanm3 KOHTPOJBHOHN paboThl. O000IIEHNE U CHCTEMATH3allusl 3HAHUH 1
67 O0o001eHrEe U cHCTEMaTU3alus 3HAHUI 1
68 O00011IeH1E U CUCTEMATU3aLMS 3HAHUI 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IIVTAHUPOBAHUE

9 KUIIACC
Ne
Tema ypoka KosmmuecrBo
n/n
4acoB

1 IIepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMUYECKHUX I1eMeHTOB [1. 1. 1
Meunpgeneena

5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMHUYECKHUX IEMEHTOB IIEPBBIX TPEX 1
IIEPHO/I0B
Knaccugukanus 1 HOMEHK/IaTypa HEOPraHMYECKUX BEIIECTB 1
Buibl XUMU4ECKOH CBSI3U U THUIIBI KPUCTAJUIMYECKUX PEIIETOK

5 KonTponbhas padora Nel o Teme «[loBropenue u yrnyOneHne 3HaHU OCHOBHBIX 1
pas3zennoB Kypca 8 kjiaccay

5 Ananu3 KOHTpoJIbHON paboTel. Knaccugukaiys XuMUYECKUX peakui 1o 1
Pa3IMYHBIM IIPU3HAKAM

7 IlonsaTrEe 0 CKOPOCTH XUMHUUYECKOH peakuuu. [[oHATHE O TOMOT€HHBIX U 1
reTEPOreHHBIX PEAKIHAX

8 [TonsTre o XxuMuyeckoM paBHOBecuu. DAKTOPHI, BIUAIOIINE HA CKOPOCTh 1
XUMHUYECKOM peakluy U MOJI0KEHNE XUMUYECKOTO PABHOBECHS

9 OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE pEAaKLIUN

10 Teopus anexkrponuruyeckoit qucconnanuu. CUIbHbBIE U CIIA0bIE AIEKTPOIUTHI

11 HoHnHbIe ypaBHEHHsI peakuui 1

12 XUMHUYECKUe CBOMCTBA KUCIIOT U OCHOBaHUH B CBETE MpEACTaBIECHUN 00 1
ANIEKTPOJIUTUYECKOH THCCOLMALINN

13 XUMHUECKUe CBOMCTBA COJIel B CBETE MPEACTABICHUN 00 IEKTPOIUTHUECKON 1
JUCCOLUALUU

14 [TonsiTue o ruaponuse conen

15 O060011eHrEe U cucTeMaTH3aus 3HaHUI

16 IIpaktuyeckas padora Ne 1. «PerieHue skcriepuMeHTAIbHBIX 3a/1au» 1

17 KontponbpHas pabora Ne2 o teme «IIeKTpOIUTUYECKAs JUCCOLIUALIMS. 1
XHWMHWYECKHE PEAKIIMM B paCTBOPax»

18 AHanu3 KOHTpoIbHON paboThl. OO0IIast XapaKTepUCTHKA ralOreHOB. XUMHUECKHE 1
CBOMCTBA Ha MIPUMEPE XJI0pa

19 Xnoposopopoa. ConsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, ITOJIy4€HNE, IPUMEHEHNE 1

20 [IpaxTrueckas padbota Ne 2 o teme «llonydeHue consiHON KUCIOTHI, H3ydeHHe €€ 1
CBOMCTB»

21 Boruncnenus no ypaBHeHUSIM XUMUYECKUX PEaKIMi, €CIIM OJIMH U3 PeareHTOB JaH B 1
n30bITKE

22 OOmast xapakTepucTuka eMeHToB VIA-rpymnisl 1

93 AnnorponHslie MoauduKauu cepsl. Haxoxnenue cepbl U €€ coelMHEeHUH B 1
npupojie. XMMHUYECKHE CBOMCTBA CEpbl

24 CepoBopopos, cTpoeHue, pu3ndecKkue 1 XuMUIEeCKUe CBOMCTBA 1




Oxcunpl cepbl. CepHas KHCIOTa, GU3HUECKUE U XUMUUYECKHUE CBOMCTBA,

25 1
MIPUMECHEHUE
XUMHUYECKHE PeaKIInH, JISKAIINE B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOTY4YEeHUs

26 CEPHOU KUCIIOThI. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEN CPellbl COCIUHEHUAMU 1
cepsl

27 Brruncnenme MaccoBoOii JOJM BBIXO/A MPOAYKTA PEAKIIHH 1

08 OO01as xapakTepucTuKa 31eMeHTOB VA-TpyIiibl. A30T, paclipoCTpaHEHHE B 1
npupose, PU3nYecKrue 1 XUMHUIECKUE CBOMCTBA

29 AmMHaK, ero pusnuecKrue 1 XMMUYEeCKHE CBOWMCTBA, MTOMyYeHUE U IPUMEHEHHUE 1

30 [TpakTuueckas padota Ne 3 o reme «llonmydyeHne ammuaka, U3y4eHHE €ro CBOMCTBY

31 A3OTHas KUCI0Ta, €€ PU3NIECKHUEe U XMMUYSCKUE CBOMCTBA

39 Hcnonp30BaHuEe HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MHUHEPAIBHBIX YIOOPECHHUI. 1
XUMHUYECKOE 3arps3HEHUE OKPYKAIOLICH CPeabl COSAMHEHISIMU a30Ta

33 ®ocdop. Oxeun docdopa (V) u dhochopHas kucnora, GuzndeckKue U XUMUIECKHE 1
CBOMCTBA, IIOJyYCHHE

34 Hcnons3oBanue ¢pocdaroB B KauecTBE MUHEPATbHBIX yIOOpeHUN. 3arpsa3HeHue 1
npupoaHoi cpeanbl hocharamu

35 VYriepon, pacpocTpaHeHHE B IPUPOJIE, PU3NICCKUE B XUMUIESCKUE CBOHCTBA 1

36 Oxcunel yriaepoaa, ux Gpu3ndecKkue U XUMUIECKHE CBOMCTBA. DKOJIOTHUECKUE 1
npo0JieMbl, CBsI3aHHBIE ¢ OKcHI0M yrepoaa (1V)

37 VYronpHas KUCIIOTa U €€ COIu 1

38 [IpaxTnueckas padora Ne 4 no teme "llonyuenue yrekucioro raza. KauecrsenHas 1
peakius Ha KapOoHaT-uoH"

39 [lepBoHa4YambHBIE MTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COSTMHEHHIX 1
yriiepoaa

40 Kpemnnii u ero coeguHeHus 1

41 [IpaxTueckas padota Ne 5. Penienue skcriepuMeHTaIbHBIX 3a7ad 110 TEME 1
«BaxHel11e HeMeTaJIbl U UX COSIUHEHUSD)

42 KontponbsHas pabora Ne3 no teme «BakHele HeMeTauIbl U UX COEAMHEHUS» 1
AHanu3 KOHTPOIbHON padoThl. OOIIas XapaKTePUCTHKA XUMUYECKUX PIIEMEHTOB —

43 MeTaIoB. MeTannnyeckas CBsA3b U METa/NTMYeCcKasi KpUCTaIMUecKas PenéTka. 1
dusnueckne CBONCTBAa METAIIOB

44 XUMUYECKHE CBOMCTBA METAIIOB. DIEKTPOXUMHUYECKHM Psijl HANIPSKEHUI METAITIOB 1

45 O6mue cnocoos! noaydeHus: Mmetayio. CriiaBbl. BeruncneHus o ypaBHeHUsIM 1
XUMHAYECKUX PEaKINi, €CIIM OIMH U3 PEarcHTOB COIEPIKUT MIPHUMECH

46 [ToHsATHE O KOPPO3UU METAIIIIOB 1

47 [IlenouHbIE METATIIBI 1

48 Oxcuzbl M THAPOKCHUIBI HATPUS U KAJIHSI 1

49 IllenounO3eMeIbHBIC METAIBI — KaJIbIIUH M MarHuit 1

50 Baxuelinme coenuHEHNS KaJIbIUI 1

51 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 1

52 JXKe€ctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs 1




53 [Tpaktuyeckas padora Ne 6 mo Teme "YKECTKOCTH BO/IBI U METO/BI €€ yCTpaHeHus" 1
54 ATIOMUHHI 1
55 AmMdoTepHbIe CBOMCTBA OKCHJIA U THAPOKCHIA 1
56 Keneso 1
57 Oxcupl, THApOKCcH b U coiu kene3a (1) u sxenesa (1) 1
58 O06o001IeH e U cuCTeMaTH3aIus 3HaHUu 1
59 [Ipaktuyeckas padora Ne 7. PemieHre SKCIIepIMEHTAIBHBIX 33134 [0 TEME 1
«Baxxuelnine MeTayuIbl U UX COEOIUHEHUS)
Boruncnenus no ypaBHEHUSIM XUMHUYECKHUX PEaKIIHii, €CITU OJMH U3 PEareHToB JIaH B
60 M30bITKE UM CONEPXKUT TpUMeCH. BbruncieHus: MacCoBOM 10JM BBIXOAA MPOAYKTa 1
peaxkuuu
61 O06001IeHrEe ¥ CUCTEMATH3alNs 3SHAHUHA 1
62 KontponbsHas padora Ned o reme «BakHeHIIIe METAUTBI M X COCTUHEHHUSI
63 AHanu3 KOHTPOJIbHON padoThl. BemiecTBa u Marepualibl B IOBCEAHEBHON KU3HU 1
YeIIoBeKa
64 XUMUYeCKoe 3arpsa3HeHIe OKPYKAIOIIEeH CpeIbl 1
65 Ponb xuMuM B pEIIEHNH SKOJIOTHYECKUX MTPOOIeM 1
66 O00011IeHIE U CUCTEMATU3aLUs 3HAHUI 1
67 O00011IeHNE U CUCTEMATU3aLUS 3HAHUI 1
68 O06o001IeHrEe U cCHCTeMaTH3aIus 3HAaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
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