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MHNOACHUTEJBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O INTPEJMETA «XUMMWS»

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHaBIMBAaeT  00s3aTeNbHOE  TIPEIMETHOE coJiepKaHue,
peaycCMaTpUBaeT paCIpeAeICHHe €ro Mo KiIaccaM U CTPYKTYPHUPOBAHHE IIO0
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHMHH C yY4E€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH y4eOHOTO Iporecca, BO3PACTHBIX
O0COOCHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbTatam oOy4YeHHUST XUMUW Ha YPOBHE I1€JIeH N3YUEHUS MPEeaMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATCTLHOCTH OOYYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOydJaromierocs, ero MpeACTaBICHU O MaTepUaJbHOM CAMHCTBE MHUpPa, BAKHYIO
posib WrparoT (GopMUpyeMble XHMHUEH TPEICTABICHUS O B3aWMOIPEBPAIICHHIX
DHEPTUM M 00 DBONIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0AThHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUIT  CaMOpPa3BUTHUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIJ] B (OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMCHTAIBHBIX M HCCICIOBATCIIBCKUX YMEHHUW, HEOOXOIWMBIX KakKk B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TCIIEHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €IUHCTBO TIPUPOJIBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJOTUYECKOE
oOpa3oBaHue 00yJarONTUXCsl.

JlaHHbIe HampaBlICHWS B OOYYCHWHM XUMUHU OOCCIICUMBAIOTCS CIECTIM(PUKON
colepkaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCS  MEAarorMyecKu



aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsl OPHEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MPOrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3zydueHuro. CoaepkaHue CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TMpeICTaBlIeHUd 00 BIEKTPOJUTUUYECKONM AHCCOLUMAlUU BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TOJTYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIpUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX O00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHWS TpPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TpPaBWJ O€30MacHOro OOpalleHus C BEUIeCTBAMH B
MTOBCEHEBHOM KU3HU.



HEJIA U3YYEHUA YYEBHOI'O ITPEAMETA «XUMMU S

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (¢$opMUpOBAHHE WHTEIJICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJIEHHOCTh OOYy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHbIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIMMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHCI€ YMEHHUA OOBACHATH M OLICHUBATH SIBJICHUSA
OKpPYXAaIOLEr0o MHUpA, MCHOJIb3Yyd 3HAHUS U ONBIT, MOJYYEHHbIE MPU H3YYECHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHON >XU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHUMAHUSI 1IEHHOCTH XUMHUYECKUX 3HAHWM MJis BBIPAOOTKH IKOJIOTHYECKHU
1eJIeco00pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCHHUTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOo(duIis U HANPABICHHOCTH NajJbHEUIIEro
oOy4eHus.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YHEGHOM IIVIAHE

OO6miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YyYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOyYeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMsS 3HAYEHUs XUMUYECKOH HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OSTOW Y4YEeOHOW EeATENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKHM CBOMX TOBApUILEH C MO3UIIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHE NPEJCTABICHNS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM
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JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii U Tpyaa pa3auyHoOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MMacHOTO MOBEICHUSI P padOTe C BEIIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEeM M MyTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHE O LETOCTHOU
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HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWI: PACKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE PaCCYkACHUS (MHAYKTHUBHBIC, I€TyKTUBHBIC, 110 aHAJIOTUH),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ DJIEMEHTa), XUMHuYecKas ¢opMmyra W YypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, MOJIYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS HH(DOpPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UHPOPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOi pabOThI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LEIH JACSITENbHOCTH, IUIAaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JCWCTBUM NIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
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JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMUS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIlEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KJacCU(pUKAIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUA  XUMHYECKOM  MOCynod |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U

10



HEOOpaTUMBIE PEaKINH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUECKUX PEAKIINM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBAaTh M XapaKTEPU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX MEPUOJIOB U TIIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;

e IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJSIPHYIO H MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).

COILEPKXAHUE OBYUYEHUASA

8 KJIACC

IlepBoHaYa/IbHbIE XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMuecKue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE
BeulecTB. [loHsATHEe 0 MeToax mo3HaHMS B XUMHUH. UMCThIE BEHIECTBAa U CMECH.
CriocoObl pa3aeieHust CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIbI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHbIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

12



Xumunyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XHWMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COCJIMHEHNUU.

KonunuectBo BemecrBa. Mosabs. MossipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacu€rsl mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

dusnyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl peakys U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BELIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeAUHEHUS, PA3JI0KEHUS], 3aMEILIEHUS], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuéMaMu oOpalieHust ¢ JIabopaTOPHBIM 00OPYJOBaHUEM, U3YUEHHE U ONHCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHUYECKUX BEIIECTB, HaOJIOJEHHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJbI) U XMMHUYECKUX (FOPEHUE CBEYHU, NMPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOICHUE U
ONMCAHWE NPU3HAKOB IPOTEKAHMS XMMHUYECKHX pEakUMi (pasjlocKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHue, AUCTWLIALNSA, XpoMaTtorpadus, MPOBEJEHUE OYUCTKH TOBAPEHHON
CONMM, HaONIOGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

BaskHejinue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ieMeHT U MpocToe
BelecTBo. Haxoxxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — aioTporiHas MoAupUKaIsa KUCI0poaa.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (PeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — »smeMeHT M mpoctoe BemecTBo. Haxoxknenue Bopopona B
npupone, (Gu3MUecKkue ¢ XHUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nostyueHusi. Kuciaoter u comnm.

Modnsipabliit 00bEM ra3oB. PacuéTsl o XUMHUYECKUM YpaBHEHHSIM.

13



dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacehlllieHHbIE M HEHACBIIIEHHBIE PacTBOpPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJI€ U B KU3HU 4eloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukarnusa neopranmdecknx coemuHeHnid. Oxcuapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHHMM: IMETOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MetayuioB H. H. bekerosa.
[lomy4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, pAClO3HABAHHE W U3Yy4YCHUE
CBOMCTB BOJIOpo/ia (TOpPEeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IIETOYCH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluu, TOJIyYeHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
HKCIEPUMEHTANIbHBIX 3a/lad MO0 TeMme «BakHeilne KiIacchl HEOPraHUYEeCKHUX
COEIMHECHUI.
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Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble MOMNBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNNax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[Iepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONIEpUOAHAs  (OpMbl
Ilepronuyeckon cucteMbl xumuyeckux sieMeHToB 1. 1. Menneneesa. Ilepuonst
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnmuueckass cBsi3b. KoBasieHTHas (MoOJsipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMcIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB U HEMETAJIOB, B3aUMOJCHCTBHE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUIUN
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHU).

Mexcnpeomemmnoie ceasu

Peanuzanuss MeXIpEeAMETHBIX CBS3€M MPU HM3yYEHHH XUMHHM B § Kiacce
OCYILIECTBIISIETCSl 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOI'0 [IMKJIA.

OO11ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUIHOCTb, HaOIIO/CHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.
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®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUECKUM 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKHe BETHUMHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalaus, KAJIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIEMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTH XUMHUYecKOW peakuuu. lloHsTHEe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMHU
xumHuueckoi cBsizu. Crenens auccoruanuu. CUIbHbIE U ClIa0ble AIEKTPOIUTHIL.

Peakuuu nonHoro oOMeHa. Y cioBusl MPOTEKaHMs PEaKIii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAaIEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBoiicTBa KHCIIOT,
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OCHOBaHMII W coliell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduTa M anMmasa), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOTHOCTH
pacTBOPOB BEHIECTB, MpoLEcca AUCCOLNUALMMA KHUCIOT, WIEIOYEed U  COJIeH
(BO3MOXXKHO  HCMOJB30BaHME BUJEO MaTEpHaNOB), IMPOBEJACHUE  OMbBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3IoKEeHUs], COEINHEHUs ), PACIO3HABAHUE HEOPTraHHMUECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (pu3nmueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJIoYaMH). XJIOPOBOAOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HA OpraHU3M 4YeJoBeKa. BakHeWlnue XJIOpHIbI U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00mmME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W chneuuduyeckue). XHUMHUYECKUE PEeaKIMH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeAbl COCIUHEHUSIMU cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHHs. A30T, paclpOCTPAHEHHE B MPUPOJE,
duznyeckue u XxuMudeckue cBoiictea. KpyroBopot a3ora B nmpuponae. AMMHUak, ero
bu3nuecKue 1 XUMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenue. Cou aMMOHUS,
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X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHHe OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAWM, 3arps3HCHHE BO3ayXa, MOYBHI W BoAoéMoB). docdop,
atoTponHbie Moaudukammu (ochopa, GU3MUIECKUE W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEpOA,  aJUTOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3HUYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a rino0anbHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiydueHue W mnpuMeHeHne. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHAYaTbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poJii B OKM3HM 4YeJoOBeKa. MaTepuallbHOE CIMHCTBO OPraHWYeCKHX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)kHEHIIIEe CTPOMTENbHBIE MaTepHalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuiui IKcnepumenm:

U3y4eHue 00pa30B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOIOJACHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NUECKHEe W XWMHUYECKHE CBOMCTBA
TQJIOTEHOB M WX COCIWHEHHWHA (BO3MOXKHO WCIIOIH30BAaHUE BHUICOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3lamMu XJOPUAOB (TajoreHUOB), O3HAKOMJIEHHE C
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oOpaslamu  cepel ®W €€  COeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakiuu Ha CyibQaT-
WOH W HaOJIOJIeHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoOMicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOuMpaHue, pacro3HaBaHWE€ M M3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX [IPOTEKaHMUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiiepeHa, O3HAKOMIIEHUE C
MpoIIeCCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxHenme HeMETAIUIbl U UX COCIUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTayundeckasi CBsi3b U
METAJJIMYECKass  KpPUCTA/UIMUECKass  pPelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTaiwoB. OU3nyYecKkne U XUMUYECKHe CBOMCTBa MeTayioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYyH, JIOPATIOMHHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie MeTampl: nonoxeHue B [lepuoanyeckon cucTteMe XMMHYECKUX
anementoB /. M. MeHpaeneeBa, CTpOeHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEIMHECHUM.

[Ilenoyno3eMenpHblE META/UIBl MarHud W KaJdbUHMM: IIOJOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJICHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.

AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mnpupoae. dPusumueckue u
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XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoanueckon cucremMme XMuMHYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcu b, THAPOKCHIBI U comu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOH (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAaHHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajblHs, aJIIOMUHUS, IUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOMIOACHME W ONMCAHUE MPOIIECCOB OKPAITHBAHMS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJAPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxnelue
METAJUJIbl U KX COCIUHEHHUS.

XHMHUA M OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeJoBeKa. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeenbHas IOomycThUMas
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrMYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4yHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCU(UKAIKs, TEePUOANIHOCTh, HAOIIOICHHE,
HKCHEPUMEHT, MOJITMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.
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®dusnka: Marepusi, aToM, O3JEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKJIUJ,
W30TONbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUW 3apsij, MHPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILNINYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEPATBHBIC
yI00pEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOpPHBIE MOPOJBI,
IIOJIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.
Kpartkuii 0030p BaxxHeHIIUX OPraHUYECKUX BelleCTB

IIpenmer opranuuecko xumuu. Heopranudyeckne © OpraHUYECKHUE
COEUHEHMsSI. YTIIEpOJ - OCHOBA U3HU Ha 3emie. OcoOEHHOCTH CTPOEHUS aToMa
yIJIEpoia B OPraHNYECKUX COCITUHECHHUSIX.

VYrneBonoponsl. IlpenenbHple (HachIIEHHBIE) YITIEBOAOPOAbl. MeTaH, 3TaH,
IIPOIIaH MPOCTEHIINE MPEICTABUTENIN MIPEAEIBHBIX YIVIEBOIOPOA0B. CTPYKTypHBIE
(GopMyJibl  yriieBoAOpOoa0B. ['oMONOrHMuecKuid psii MpeAesbHBIX YTIIEBOJOPOIOB.
['omonoru. ®Pu3nyeckue U XMUMHYECKHE CBOWCTBA IPENEIBHBIX YIJIEBOJOPOJIOB.
Peaknun ropenuss u 3amemieHus. HaxoxaeHwe B NpUpOAE NPEIeiabHBIX
yriieBooponoB. [Ipumenenne merana.

HenpenenbHble (HEHACBILIEHHBIE)  YIIEBOAOPOAbL.  DTUJICHOBBIM  Psif

HENPEIEIbHBIX  YIJIEBOAOPOHOB. ALICTUJICHOBBIN  PsJl HETPEIEIIbHBIX
YTJIEBOIOPOJIOB. ALIETUIIEH.
CgoiicTBa anetmwieHa. KpaTkuii 0030p OpraHMYeCKUX COCAMHEHUN: OJJHOATOMHBIE
CIUPTHI (METAHOJI, TAHOJI), MHOTOATOMHBIE CIIUPTHI (ITHUJICHTIIUKOJIb, TIIUIEPUH),
KapOOHOBBIE  KHUCJIOThI(MypaBbUHAs, YKCYCHasi), CJOXHBIE DJQUPBI, KHUPBHI,
yraeBoAbl (TJII0KO3a, caxapos3a, Kpaxmal, IEeJUII0JI03a), aMHUHOKHCIIOTHI, OENKH.
[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BEILIECTBAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 5 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b. BuGmorexa LOK
32 OxicamTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PeszepBHoe Bpemst 2
[TpomexxyTouHast aTTeCTalUs. 1 1
KoHTtposbHas padota
OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME 68 5
W3 HUX 3aHATHI BHYTPUIIPEAMETHOTO 20

monyns (BIIM)
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa LIOK
' TPYTEL 6P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A
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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

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume caoiicTsa METAILIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 1 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
4.2 Opra"nnyeckas XUMHAS 5 bubmorexa HOK
' P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 2
[Ipomexyrounas arrecranus. KontpoiabHas padorta 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
N3 nux 3anaruit BHyTpunpeamerHoro moayis (BIIM) 20
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

* Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe oOIIeCTBO
«3narensctBo «IIpocBemenue»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknronepHoe 0OIIECTBO
«3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Meroanueckue mocoOus k ydyeOHuky Xumusa 8-9 knacc Pymsutuc TI.E.,

®empaman O
IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
https://urok.apkpro.ru/
bubmnoreka HI/I(l)pOBOI‘O 06pasoBaTean0r0 KOHTCHTAa
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