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INOACHHUTEJIBHASA 3AIIMCKA

[IporpamMa Mo XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBe TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeiabHONW MPOTrpaMMBbI
OCHOBHOTO o0miero obpaszoBanus, npeacrapieHHbIXx B @T'OC OO0, a Takke B COOTBETCTBHH C
®OOII OO0 u ¢ ydéroM KOHIIEHIIMU TIpEenojaBaHus Y4YeOHOro mnpeameTa «XUMUA» B
o0Opa3oBarenbHBIX opranu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumMuM Aa€T MpeACTaBIEHUE O WENiX, oOmeil crpareruu oOy4deHHs,
BOCIIUTAHUS W Pa3BUTHs OOYYAIOMIMXCS CPEACTBAMH YYeOHOTO TpeaMeTa, YCTaHaBIMBAET
o0si3aTenbHOE MPEAMETHOE COAEp)KaHMe, MPeAyCMaTpuBaeT paclpeesieHue ero mo kiaccaMm u
CTPYKTYPUPOBAHHE IO pa3zesiaM U TeMaM MPOrpaMMBbl 110 XUMUHU, ONPEACIIICT KOJTUYECTBEHHbBIC
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHIYeMYyI0 TOCIeI0BaTebHOCTh
U3YUCHUS XUMUHU C YUIETOM MEKIPEIMETHBIX U BHYTPHUIIPSIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
polecca, BO3PacTHBIX 0COOEHHOCTEN 00y4aroIIUXCsl, ONpeAesieT BOZMOKHOCTH MpeaMeTa JUis
peanu3anuu TpeOOBaHUU K pe3ylibTaraM OCBOCHHUS OCHOBHOM 00pa3oBaTesibHOW MpOrpamMMbl HA
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, a TaKke TpeOOBaHUI K pe3ylbTaraM OOy4eHHs] XUMUU
Ha YpOBHE IIeJIe W3Y4YeHHUs] TpeaMeTa W OCHOBHBIX BHIOB Y4€OHO-MIO3HABATEIbHOU
JESTENIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO y4eOHOTO COAEePKAHMSL.

3HaHWE XUMHUH CIY)KUT OCHOBOW st ()OPMHPOBAHUS MHPOBO33PEHHUS OOydaromerocs,
€ro MpeJCTaBICHUN O MaTepuaIbHOM €IUHCTBE MHUPA, BAXKHYIO POJb UIPAIOT (OpMHpyEeMBbIe
XUMHUEH TPEJICTABIICHUs O B3aUMOTMPEBPAIEHUSIX YHEPTUU U 00 IBOJIIOIMH BEIIECTB B MPUPOJIE,
0 MYyTAX pElIeHUs TOOaTbHBIX MPOOJIIEM YCTOWYMBOTO Pa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
HHEPTrEeTUYECKOM, MUIIEBON U HKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3PaBOOXPAHEHHUS.

N3yuenne xumun:

® CIIOCOOCTBYET peaJiM3alldd BO3MOXKHOCTEH i caMOpa3BUTHS U (OPMHUPOBAHHS
KYJIBTYPBI TUYHOCTH, €€ 00IIeH 1 PyHKIIMOHAIIBHON IPaMOTHOCTH;

e BHOCUT BKIaJA B (OPMUPOBAHHE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
00y4JaroIIMXCs, HABBIKOB UX CAMOCTOATENIbHON y4eOHOU JeATETHHOCTH, SKCIIEPUMEHTATBHBIX U
UCCIIEJIOBATENIbCKUX YMEHUW, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HU, TaK U B
npodeCcCuOHATBHOM IeATeTbHOCTH;

® 3HAKOMUT CO CIENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJAbIBAET OCHOBBI LIEJIOCTHOTO
B3DJIsiIa HAa  €AWHCTBO MPUPOABI W YEJIOBEKAa, SBJISETCA OTBETCTBEHHBIM  3TAalloM
B (pOpMUPOBAHHNH €CTECTBEHHOHAYYHON TPaMOTHOCTH O0YJarOIUXCS;

e CcriocoOCTByeT (OPMHPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHOHAYYHBIM
3HaHMUSIM, K TPHPOJE, K YENOBEKY, BHOCHT CBOW BKJIaJ B OJKOJIOTHYECKOe OOpa3oBaHUE
00yJaroIImXxcsl.

JlanHble HampaBieHHUS B OOyuYe€HUU XUMHUU 00ECIednBalOTCs CHelu(UKON comep:KaHus
y4eOHOTO TIpeAMETa, KOTOPBIH SBJISETCS MEeJaroriaecky aJanTHPOBAHHBIM OTPaKeHUEM 0a30BOM
HayKl XMMHH HA ONIPEIENIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO oOmIero oopa3zoBaHHs OPUEHTUPOBAH HAa OCBOCHHUE
00yJaroNMMICS] CUCTEMBI IIEPBOHAYANLHBIX MOHATUN XMMHH, OCHOB HEOPTaHHMYECKOW XUMHU U
HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX TTOHSATUH OPraHUYCCKON XUMHUH.

CrpykTypa colepkaHus MPOTrpamMMbl MO XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ miydeHuto. CopeprkaHue CKIAIBIBACTCS M3 CHUCTEMBI MOHATHH O XUMHYECKOM
DIIEMEHTE M BEIIECTBE M CHUCTEMBI IMOHATUH O XuUMUYecKod peakiuu. O6e 3TH CHCTEMBI
CTPYKTYpHO OpraHM30BaHbl MO TMPUHIUIY MOCJIEJOBATEIBHOIO Pa3BUTHS 3HAHUII Ha OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

® ATOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

e [lepuonnueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

® VYUYEHHs O CTPOCHUH aToMa M XUMHUUYECKOH CBSI3H;

® TIPEACTABJICHHUI 00 AIIEKTPOJIUTUUECKOMN AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOIO YPOBHS K APYTOMY, BBIITOJIHSASA
(GyHKIMM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U NIOJIYYCHHS U3y4acMbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XHMHHU CIIOCOOCTBYeT (DOPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTABIAIOIIEH HAy4HOM KapTHHBI MHUPAa B JIOTHMKE €€ CHCTEMHOH IPHUPOIBL,
LIEHHOCTHOT'O OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METO/IaM MO3HaHUA B Hayke. M3yuenne xumun
IPOMCXOIUT C MPUBICYEHHEM 3HAHUH U3 paHee M3Y4YEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «brnonorust. 57 knaccb» n «®Pusnka. 7 Kmacey.

IIpu m3yyeHUHn XMMUHM MPOUCXOAUT (POPMUPOBAHHE 3HAHUM OCHOB XMMHYECKOW HayKH
Kak 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOW JEATEIIbHOCTH YEJIOBEKa M Kak
OJHOrO M3 KOMIIOHEHTOB MHPOBOM KyInbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOMT B
(GOpMHUPOBAaHUH CHCTEMBl XMMUYECKHX 3HAHUN — BaXHEHIINX (HaKTOB, TMOHSATHH, 3aKOHOB U
TEOPETUYECKUX IMOJIOKEHUH, TOCTYNHBIX 000OIIEHNH MHPOBO33PEHUYECKOrO XapakTepa, si3blKa
HayKd, B IPUOOIIEHNN K HayYHbIM METOJaM MO3HAHMsS MPU U3YUYEHUU BEIIECTB U XUMUYECKUX
peakuuii, B (GOPMUPOBAHUYU U PA3BUTUM MO3HABATEIbHBIX YMEHHH U UX NPUMEHEHUU B y4eOHO-
MI03HABATEJIbHOW U y4eOHO-UCCIIEA0BATENbCKON 1€ATEIbHOCTH, OCBOCHUH IPAaBUJI 0€30I1aCHOTIO
oOpallleHus C BEIECTBaMU B TIOBCEIHEBHON KU3HHU.

[Ipu m3yyeHHMH XMMHU HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs BaKHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (popMHUpPOBAHUE MHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY IPUHATHIO PELICHUH, CIIOCOOHOM aJanTHpPOBATHCS K
OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

— HalpaBJIEHHOCTh OOY4YEeHHsT Ha CHUCTEMaTH4YecKoe MpHOOIIeHHe OOyJaromuxes K
CaMOCTOSITEJIbHOM ~ TO3HABaTE€NIbHOM  JIEATENbHOCTH, HAyyHbIM  MeETOAaM  IO3HaHuS,
(GOpMUPYIOIIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEHM K XMMMU;

— obecrieuyeHne YCIIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOIIMMHUCS OIbITa
pasHOOOpa3HOM NEeATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHI[1H ), UMEIOIINX YHUBEPCAIbHOE 3HAUECHUE JJIs1 PA3IMYHBIX BUOB JAESTEIbHOCTH;

— opmupoBanue oOuIel GyHKIMOHATEHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
yyuclie YMEHU OOBSCHATh M OLEHUBATh SIBICHMSI OKPYKAIOLIEro MHUpa, UCHOIb3ysd 3HAHUS U
OMBIT, TOJYYEHHBIE NpPU M3YYCHUU XHUMHUHM, OPUMEHATh HUX IMpHU peleHuH mpolneM B
MTOBCEIHEBHOM )KU3HU U TPYIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4yarommxcs TyMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHUs [IEeHHOCTH
XUMHUYECKUX 3HAHUHN JUIsl BBIPAaOOTKH HSKOJOTHYECKH LIEIeCO00pa3HOro IMOBEAEHUS B OBITY U
TPYLOBOH NEATEIBHOCTH B LEISIX COXPAHEHMS CBOETO 370POBbS U OKpYXKAKOUIEW IPUPOJHOU
Cpelbl;

— pa3BUTHE MOTHUBAallMM K OOy4YeHMIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY IPOQHIIS U HAPABICHHOCTHU AajJbHEeHIero o0y4eHusl.

MECTO YYEBHOI'O IPEIMETA «XUMUS» B YYUEBHOM IIJIAHE
B coorBerctBum ¢ ®I'OC OOO xumus SBISETCS 00s3aTSIBHBIM MPEIMETOM HAa YPOBHE
OCHOBHOTO 0011ero obpasoBanus. O01ee YUCIIO YacOB, OTBEAEHHBIX IS U3YyUCHUS XUMHM Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBanHus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 gaca
B HeJleN0), B 9 kitacce — 68 yacoB (2 yaca B HEICIIO).



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IIPOrpaMMbl OCHOBHOIO 0OLIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1€ 00y4YeHHS XUMHH B €IMHCTBE YU€OHON M BOCTIMTATEILHON NESITEILHOCTH B
COOTBETCTBUM C  TPAAULIMOHHBIMM  POCCHUHCKHMH  COLMOKYIBTYPHBIMM M  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE NMpaBWJIAMH U HOPMaMH IOBEICHHS U
CHOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COLMANIN3ALMH 00YYarOIUXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCA PYKOBOACTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHME OIbITa JAEATEIBHOCTH Ha e&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYEeCKOr0 BOCHMTAHMS. [CHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY
KYJIBTYPHOMY, HMCTOPHYECKOMY W HAay4YHOMY HACJEIWI0, TOHUMAHUS 3HAYCHHS XUMHUYECKON
HayKH B JKU3HU COBPEMEHHOI0 OOIIEeCTBA, CIOCOOHOCTH BIIAJETh JIOCTOBEpHON MH(popManueil o
NEPEOBBIX  JOCTIDKEHHSIX W OTKPBITUSX  MHPOBOM M OTEYECTBEHHOM  XUMHH,
3aMHTEPECOBAHHOCTHU B HAy4HBIX 3HAHHUIX 00 YCTpOWCTBE MUpa U OOIECTBa;

2) rpa’kAaHCKOT0 BOCHUTAHMSI: IPEACTABICHHUS O COLMAIBHBIX HOPMAaxX M MpaBHIIaX
MEXJIMYHOCTHBIX ~OTHOLIEHMH B  KOJUIGKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B
OOLIECTBEHHO IOJIE3HOM, Y4eOHO-HMCCIEeI0BaTeNbCKOM, TBOPYECKOM M JIpyrux BUAax
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOHM JAEATENbHOCTH IPH BBITOJHEHUU
y4eOHBIX, TIO3HABATEIbHBIX 3aJa4, BBHIMOJHEHHH XHUMHYECKUX OKCIIEPHMEHTOB, CO3JaHHU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHHUMAHUIO M B3aMMOIOMOIIM B IpoLEcce 3TOH
y4eOHO JeATeIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHHUE U IMOCTYIIKM CBOUX TOBapHUIIEH
C MO3UIH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUM MMOCTYIIKOB;

3) IEeHHOCTH HAYYHOTO MO3HAHUS:

® MHPOBO33PEHUYECKHE TIPEACTABICHUS O BEIIECTBE M XUMHMUYECKOH peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABISIOIIME OCHOBY ISt
NOHMMaHHUS  CYIIHOCTH HAayYHOH KapTWHBI MHpa, TIPEACTABICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPUPOJBI, B3aUMOCBA3AX YENIOBEKAa C MPUPOAHOI cperoi, o ponu
XVUMHHU B TIO3HAaHUH ITHX 3aKOHOMEPHOCTEH;

® [I03HABaTeJbHbIE MOTHUBBI, HANPABJICHHbIC HA IMOJYyYCHHE HOBBIX 3HAHWH MO XUMUH,
HEoOXomuMble Ui OOBSCHEHHsS HAOIIOJaeMbIX TIPOILECCOB M SBJICHUHN, IO3HABATEILHOM,
UH(POPMAILIMOHHONW M YUTATEIbCKOM KYIBTYphI, B TOM YHCJE€ HAaBBIKOB CAMOCTOSTENILHOW pabOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JIMTEPATypoOi, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMHU
UH(POPMAITMOHHBIX TEXHOJIOTHIA;

e HHTepec K 00y4YEHUIO U MMO3HAHUIO, TF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHMIO, TIPOEKTHOW W HCCIIENOBATEIbCKONW NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HalpaBJICHHOCTH U YPOBHS 00y4YEHUs B TajbHEUIIEM;

4) ¢popMHupOBaHUS KYJBTYPHI 310POBBSI: OCO3HAHHE IICHHOCTH JKH3HHU, OTBETCTBEHHOT'O
OTHOIICHUA K CBOEMY 3/0pOBbIO, YCTAaHOBKM Ha 3IOpOBBI 00pa3 >KU3HU, OCO3HAHUE
HOCIEICTBUM M HENpUATHE BPEIHBIX MPUBBIYEK (YNOTPEOIECHUs aJIKOrojs, HApKOTUKOB,
KypeHHs), HEOOXOIMMOCTH COOMIOACHNUS MPaBUII O€30MaCHOCTH MPH 00pALICHUH ¢ XUMHUECKUMHU
BEILIECTBAMU B OBITY M pEaJIbHOM KU3HM;

5) Tpya0BOr0o BOCHUTAHUS: MHTEPEC K MPAKTUYCCKOMY M3YUYCHUIO Mpodeccuil U Tpyaa
Pa3IMYHOIO poja, YBaXXEHUE K TPYLy M pe3ylbTaraM TPYIOBOHM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHUS NMPEIMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIM BBHIOOP HHAWBUIYAIbHOU
TPAEKTOPUH TPOJOIKEHUSI 00pa30BaHUS C YUETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX MHTEPECOB H TMOTPEOHOCTEH, ycmemHoW mnpodeccuoHaTIbHON
NEeSTeTbHOCTH W Pa3BUTUS  HEOOXOAMMBIX YMEHHH, TOTOBHOCTH QJaNTHPOBAaThCS B
npodeccuOHANBHON CPEIE;
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6) 3K0JIOrH4eCKOro BOCIIUTAHNS:

® DKOJIOTHMYECKH IIeJICCOO00pa3HOe OTHOIICHHWE K TMPHPOJE KaK HMCTOYHHWKY JXKU3HU Ha
3emiie, OCHOBE €€ CYIICCTBOBAaHHUS, MOHUMAHHE IICHHOCTH 3JI0pPOBOTO M Oe30rmacHoro odpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHME IIECHHOCTH COOJIOICHUS MPaBUJI OE30TaCHOTO MOBEICHUS MPU paboTe ¢ BEIIECTBAMH,
a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3JOPOBBIO U JKU3HH JIFONICH;

® CHOCOOHOCTH MPUMEHSTHh 3HAHUS, TOTYYaeMble TIPU M3YYCHUH XUMUH, JUIS PEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH NPUPOLHON CPEOH, JIJIs MOBBIIEHUS YPOBHS 3KOJIOTHYECKON
KYJBTYPbI, OCO3HAHHS TIOOAJIBLHOTO XapaKTepa SKOJOTHYCCKUX MPOOJeM U MYyTeH MX pPEIICHHS
MOCPEACTBOM METOJIOB XMUMHH, YKOJOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAaThCS UM B
MO03HABATEIbHOM, KOMMYHHKATHBHON M COITUAIBHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe meranpeaMeTHBIX pe3yAbTaTOB BBIACISIOT 3HaYMMbIE IS (DOPMHUPOBAHUSA
MHUPOBO33PEHUST OOIIEHAyYHbIE TIOHATHS (3aKOH, TEOpHs, NPUHIIHI, TUIOTE3a, (aKT, CUCTEMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHOHAYYHBIX Y4EOHBIX
peaMeTaxX M IMO3BOJISIFOT HA OCHOBE 3HAHWH U3 3TUX MPEAMETOB (DOPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOM HayyHOW KapTHMHE MHUpa, U yHHUBEpCaJbHbIE ydeOHbIE NeWCTBUA (IO3HaBaTelbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYIsTUBHBIE), KOTOphIe oOecrnednBaoT (HOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbLHOCTH.

Ilo3naBareqbHbIe YHHUBEPCAJbHbIE YUeOHbIE e CTBUS

ba3oBble JJornueckne qelcTBUSA:

L] YMGHI/IFI HUCIIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUA HpI/I OCBOCHUHA 3H3,HI/II>12
paCKpBIBaTB CMBICJI XUMHUYCCKUX HOH?[TI/II\/'I (BBII[CJ'I?ITI) nux xapaKTepHHe HpI/ISHaKI/I,
yCTaHABIMBATh B3aUMOCBSA3b C APYTUMU MOHITHSIMH), UCIOIB30BaTh MOHATHUS JUISI OOBSICHEHUS
OTIENbHBIX ()aKTOB M SBJIEHUH, BBIOMpPAaTh OCHOBaHUS M KpPUTEPUMU I KIACCHU(PUKALUU
XMMUYECKUX BEUIECTB U XUMHUECKUX PEaKIINil, yCTaHABIMBATh NPUUYNHHO-CIIEICTBEHHbBIE CBSI3H
MeXy 00bEKTaMH U3y4eHUsl, CTPOUTH JIOTHUECKHE PACCyXAeHUs (MHIYKTUBHbBIE, J1ETyKTHUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOABI U 3aKJTFOUCHHS;

L] yMeHI/Ie HpI/IMeHHTB B HpOIIGCCC IIO3HAHUA IIOHATUS (HpC}IMeTHBIC 158
MeTaHpeI[MeTHI)IG), CUMBOJINYCCKHEC (3HaKOBBI€) MOACIIN, I/ICHOJ’II)?;yeMI)IG B XHUMHUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJEIbHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI 3JIEMEHTa), XUMHUYeckass (GopMmyna M ypaBHEHHE XHMHUYECKOW peakluu — Mpu
pelieHnr yueOHO-TI03HABATEeIbHBIX 33/1au, C YUETOM STUX MOJAENBHBIX MPEICTABICHHUN BBISABISATH
nu xapaKTepmoBaTL CYII_IGCTBeHHI)IG HpI/ISHaKI/I I/ISy'-IaeMBIX O6’BCKTOB — XUMHWUYCCKHUX BCIIICCTB U
XUMHYECKUX PEeaKlWi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYHMHHO-CIECICTBEHHBIC CBS3H U
MIPOTUBOPEYHS B U3Yy4a€MBIX IIPOLIECCAX U SIBICHUAX.

ba3oBble uccienoBarejbCkue AecTBYSA.

® YMEHHE HCMOJb30BaTh MOCTABIECHHBIC BOMPOCHI B KAYECTBE NMHCTPYMEHTA MMO3HAHHUS, a
TaK)ke B Ka4yeCTBE OCHOBBI i1 (OPMHUPOBAHUS THIOTE3bI IO IPOBEPKE IMPaBUILHOCTH
BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;

e TpuoOpeTeHHe OMbITa MO IIAHUPOBAHUIO, OPraHU3aLNN U MIPOBEJACHUIO YUEHUUECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJA0M MpoIlecca, CaMOCTOSITEIFHO TPOTHO3UPOBATh €r0
pe3ynbrar, (GopMymupoBaTh OOOOIICHHMS W BBIBOABI IO pe3yibTaTaM TMPOBEAEHHOTO OIBITA,
WCCJIEIOBAaHUSI, COCTABIIATH OTYET O MPOJICIIAHHON paboTe.

Padora ¢ nndopmanmeii:

® yMEHHE BBIOMpaTh, aHAIW3UPOBATH M HWHTEPIPETHUPOBATH MHPOPMALUIO Pa3IAYHBIX
BUJOB U (OpPM TMpeACTaBICHUS, MOJYyYaeMyl0 U3 Pa3HbIX HCTOUHUKOB (HAYyYHO-TIOMYJSIpHAs
auTeparypa XHUMHYECKOTO COJAEp)KaHMS, CIpPaBOYHBIE TocoOus, pecypchl HWHTepHeTa),
KPUTHYECKH OLIEHUBATh IPOTUBOPEUHBYIO  HEJJOCTOBEPHYIO HH(OpMAIIHIO;



® yYMEHHME MPHUMEHATh pAa3JIMYHbIe METOAbl M 3alpochl NpU TOHUCKE U oTOOope
uH(GOPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX MJisS BBINOJHEHUS Y4YEOHBIX U
MO3HABATENBHBIX 33Ja4 ONPEACIEHHOTO TUIA, TPUOOpPETEeHNE OMbITa B 00IACTH MCIOIB30BAHUS
WH(OPMAIITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHWM,  OBJaJ€HHWE  KYIbTYpOH  aKTHBHOTO
UCTIOJIb30BaHMsI PA3IMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BBIOMPATh ONTHUMAIBHYIO
dbopmy mnpexacrapieHuss WHGOPMAIMK W WLIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIIOKHBIMU
CXeMaMH, TuarpaMMamMu, Ipyrumu popmamu rpaduku ¥ X KOMOMHALIUSMU;

e yMEHHUE HCIOJb30BaTh U aHAIM3UPOBATh B Ipoliecce Y4eOHOM U MCCIeq0BaTeNbCKOM
JEeSATEIbHOCTH MHGOPMAIIUIO O BIUSHUU MMPOMBIIIJICHHOCTH, CEIbCKOTO XO35HCTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIOIIEeH IPUPOTHON CpEJIbI.

KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiicCTBUS:

e yMEHHUS 3aJlaBaTh BONPOCHl (B Xoje Auanora W (WiaM) JIHUCKYCCHUU) MO CYIIECTBY
o0CyXI1aeMOi TeMbl, (OPMYIHPOBATH CBOM TPEMJIOKECHUS OTHOCUTEIHHO BBITOJHEHUS
MpeIOKEHHOM 3a/1a4H;

® yYMEHHUS MPEACTABIATH IOJIyUEHHBbIE PE3YJbTaThbl MO3HABATEIbHOW JAEATEIbLHOCTU B
YCTHBIX U MUCBbMEHHBIX TEKCTaX; JieJaTh MPE3EHTALMIO PE3yJAbTaTOB BBITOJHEHUS XUMUYECKOTO
JKCIIEpUMEHTa (Ja0OopaTOpHOrO OIbITA, JIAOOPATOPHON pabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

e yMeHHUs y4eOHOro COTpyJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOI MO3HaBaTebHON
U HCCIIEIOBATENbCKON JEATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE y4éTa
Oo0LIMX HMHTEPECOB M COMIACOBAHMUS MNO3ULUHI (0OCyXaeHHsl, OOMEH MHEHMUSIMH, «MO3TOBBIE
HITYpMBI», KOOPAWHAIMS COBMECTHBIX NEHCTBUH, ONpeeeHne KPUTEpPUEB 10 OLEHKE KauecTBa
BBITIOJTHCHHOH pa0OThI U APYTHUE).

PeryasiTuBHble yHUBepcajibHble Yy4eOHbIe /AelicTBHS: YMEHUE CaMOCTOSITEIHHO
ONpeAEATh LENH JIeATENbHOCTH, IUIAHUPOBATh, OCYILECTBIATh, KOHTPOJIUPOBaTb U IpPHU
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOKO JI€ATEIbHOCTh, BbIOMparh HaubOosnee 3¢ ¢eKTUBHbIE
CHoCOOBl pelIeHHs] Y4eOHBIX M II03HABAaTEIbHBIX 3aJad, CaMOCTOSTENIbHO COCTABIATH WIIU
KOPPEKTUPOBATh MPEUIOKECHHBIM aNrOpUTM JAEHCTBUU TNpPH BBINOJHEHUU 33JaHUN C y4ETOM
MOJTy4YEHUS] HOBBIX 3HAHUM 00 H3ydyaeMbIX OOBEKTax — BEIIECTBaX M PEAKIUSAX, OLEHUBATh
COOTBETCTBHE IIOJyYEHHOTO pe3ylbTara 3asBICHHOM LEIM, YMEHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3VJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yIbTaroB IO OCBOSHHIO 0053aTeNBbHOTO COICpIKAaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHON paboueil mporpamMMmoil, BBIIENSAIOT: OCBOCHHBIE
o0yyaronMMKCsST Hay4yHbl€ 3HAHUS, YMEHMS M CHOCOOBl AEMCTBHMM, cHerupUYecKue it
npeaMeTHOW obnacTh «XUMHS», BUABI JESITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETAINHN, PEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAITHSIX.

K konmy oOydeHus B 8 kJiacce mpeMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTD Y O0YUAIOMIUXCS] YMEHUM:

® PpacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHUNA: aTOM, MOJIEKY/a, XMMUYECKHMA
BIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOAHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTEIbHASI aTOMHAs W MOJICKYJSIpHAs Macca, KOJMYECTBO BEIIEeCTBAa, MOIIb,
MOJISIpHAsi Macca, MaccoBasi JIOJsl XMMUYECKOTO 3JIEMEHTAa B COEIMHEHUH, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb, JEKTPOOTPHUIIATEIIEHOCTD, CTENICHh OKHCIICHHS, XUMHUE CKast
peakius, KiacCupUKalMsg pPeaklUuil: peakluu COCAMHEHUS, PEAaKIMU Pa3JIOKEHUs, PEaKIUu
3aMEIIeHMs], PEaKIMi 0OMEHa, YK30- M SHJOTEPMUUYECKHUE PEAKIINH, TEIIOBOK 3PPEKT peakiuu,
PO aTroMma, IEKTPOHHBIN CIIOW aToma, aTOMHasi OpOUTaib, paJuyc aToMa, XUMUYECKasl CBS3b,
NOJISIpHAST W HETIOJISIpPHAsh KOBaJCHTHAsl CBs3b, MOHHAs CBs3b, MOH, KAaTHOH, aHWUOH, PacTBOP,
MaccoBast 10J1s1 BellecTBa (MpOoLeHTHAs KOHIEHTPAIHsI) B paCTBOPE;



® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHUH U MPUMEHSTH 3TH
MOHATUS ITPU ONHCAHUM BEIIECTB U UX MPEBPAILECHUN;

® JCIIOJIB30BATh XMMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHHS (OPMYI BEIIECTB H
YpaBHEHUN XMMHUUYECKUX PEAKLUN;

® OMpeAeNsaTh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OHMHAPHBIX COCTUHEHUSX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHA/IJIC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCYy COCAMHCHHWA Mo (GopMynaMm, BHUJI XUMHYECKOH CBs3M (KOBAaJIGHTHas W HMOHHAs) B
HEOPraHWYECKUX COCANHEHUSX;

e packpsiBarh cMmbIci llepuonnueckoro 3axkona /[[. M. MenaeneeBa: n1eMOHCTpHPOBATH
IOHMMAaHHE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMUYECKUX AIEMEHTOB OT UX MOJIOKEHUS B
[lepuoguyeckoil cucrteme, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEeHMsI, 3aKoHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TalOnuuHyo (opmy Ilepuonuyeckoil CHCTEMBbI
XUMHYECKHX DJIEMEHTOB: Pa3inyaTh MOHSATUS «IJIaBHas moArpynmna (A-rpymma)» u «mobouHas
noarpynna (b-rpymma)», maneie u OONBIIME TEPHOABI, COOTHOCUTH O0O3HAYECHHS, KOTOPHIC
umeroTcs: B Tabnuue «llepuonnueckas cucrtema xumuueckux snemeHntos J[. . MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi]
a1pa, o0lIee YUCIo IEKTPOHOB U paCIpeIeIeHHE UX 0 SIEKTPOHHBIM CIIOSIM);

® KJIACCU(PHUIMPOBATh XUMUYECKHE IEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKHE
peaxuu (110 YHCITY M COCTAaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIJIOBOMY 3D eKTy);

® XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3NIUYHBIX
KJIACCOB, TOATBEPXk/as OMNMCAHME IpPHUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOILHX
XUMUYECKUX PEaKIIUil;

® IIPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBHUCHUMOCTU OT HMX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;

® BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEeHTa Mo (popMylie COeTUHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKON peaKIuy;

® [IPUMEHATH OCHOBHBIE OINEPAlMU MBICIUTEIBHON NEATETbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHME, OO0O0OIIEHNE, CHUCTEMAaTU3alHIo, KIAcCU(UKALNUIO, BBISIBICHHE MPUYUHHO--
CJIEICTBEHHBIX CBSI3€H — JJI U3YUYEHUS CBOMCTB BELIECTB U XMMHUECKHX PEaKIUi, ECTECTBEHHO-
Hay4HbIE METONbl TO3HAaHUA — HAOMIOAEHHe, W3MEpPEHHe, MOJEIHPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIIEHHBIN);

e Cle[OBaTh TMpaBWJIaM TIOJB30BAaHHS XMMHUYECKOW TOCYIOH H  J1abopaTopHBIM
o0opynoBaHHWeM, a TaKXke TNpaBWiaM OOpalleHus C BeIIeCTBAMH B COOTBETCTBHHM C
WHCTPYKIUSMHA TIO BBIMOJTHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OTBITOB IO TIOJYYCHHIO U
cOOMpaHUIo ra3000pa3HbIX BELIECTB (BOAOPONA M KHUCIOPOZA), MPUIOTOBIEHUIO PacTBOPOB C
ONpeAeEHHON MacCOBOM JI0JIEM PpAaCTBOPEHHOTO BEHIECTBA, IUIAHUPOBAaTh W IPOBOJUTH
XUMHYECKHE DKCIEPUMEHTHI II0 PacHO3HAaBAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOpOB (Jlakmyc, peHompTanenH, MeTUIOpaHK U IPyTUe).

K xonmy oOydeHus B 9 kJiacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb COPMUPOBAHHOCTH Y O0YHAIOIIMXCS YMEHUM:

® pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHM: XUMUYECKUU DJIEMEHT, aToM,
MOJIEKYJ1a, HMOH, KaruOH, AHWOH, IPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, BaJIEHTHOCTD,
ANIEKTPOOTPHUIIATENLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKash pEakIus, XUMUYecKas CBs3b,
TETIOBOM 3(PQEKT peakiyu, MOJb, MOJIIPHBII 00BEM, pacTBOp, AIEKTPOJIUTHI, HEINEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs] JUCCOLMAlMs, pEeakUUd HOHHOro oOMeHa, KaTajau3arop, XHUMHUYECKOoe
paBHOBecHwe, oOparuMble M HeoOpaTUMble peaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peakluy, OKHCIWUTEIb, BOCCTAHOBUTENIb, OKHCIECHUE M BOCCTAaHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAS, METaJUIMYECKasi), KPUCTALTUNIECKAs
pemeérka, KOppO3us METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pPEaKUWH, MPEeAesIbHO
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nonyctumast konuentpanus [1/IK Bemectsa;

® JILIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMUYECKUX INOHATHH WU IPUMEHATH ITH
HOHSTHS NPU ONMCAHWU BEUIECTB U UX IPEBPAIICHUIN; MCIIOJIb30BaTh XUMUUYECKYI0 CUMBOIIUKY
JUIs COCTaBJIEHUs (POPMYJT BELLIECTB U YPaBHEHUH XMMUYECKHX PEaKLni;

® OMNpefensaTh BAJEHTHOCTb U CTENEHb OKUCIEHMS XHMHUYECKMX D3JEMEHTOB B
COEMHEHUSAX Pa3JIMYHOrO COCTaBa, NPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kilaccy
COoeMHEHUH no (opMmynam, BUJ XMMUUYECKOH CBsI3U (KOBaJIEHTHas, MOHHAs!, METaJlJIMuecKas) B
HEOPraHMYECKUX COEAMHEHHUAX, 3apsA] HMOHA 10 XUMHUYECKON (opmyine, XapakTep cpenbl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHHUH, TUIl KPUCTAIUIMYECKON PEIIETKY KOHKPETHOTO
BEIIIECTBA;

e packpbiBath cMbIca Ilepuognueckoro 3akona JI. M. MenneneeBa U 1eMOHCTPUPOBATh
€ro MOHMMAaHUE: ONUCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy [lepuonuueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: PaziMuaTh MOHATHS «IJIaBHAs MOATpynma (A-rpymnma)» U «mo0oyHas
noarpynna (b-rpynmna)», manele U OoJbIIME NEPHONBI, COOTHOCUTh O0O3HAYEHHs, KOTOpHIE
UMEIOTCS B TEPUOIAMYECKON TaOIMIEe, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps]l s/ipa, 00Iee YUCIO AIEKTPOHOB U paclipeesieHue uxX
10 3JIEKTPOHHBIM CJIOSIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIMHEHUH B IIpesenax MajblX MEPUOAOB U IIABHBIX MOATPYII C YYETOM CTPOCHMS UX
aToMOB;

® KJIAcCU(PUIMPOBATh XUMUYECKHUE IEMEHThI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKHE
peakiuu (1Mo YUCIly U COCTaBYy y4YacTBYIOIMX B PEAKLIMU BEIIECTB, MO TEIIOBOMY 3(dekty, 1o
M3MEHEHUIO CTENIEHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);

® XapakTepu3oBaTh (OMMCHIBaTh) OOIIKME M crneuupuyeckue XHUMHUYECKHE CBOICTBa
IIPOCTBIX U CIIOKHBIX BEIIECTB, OATBEPKasl ONHUCAHUE IPUMEPAMH MOJIEKYISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKHUX PEAKLIHM;

® COCTAaBIIAATh YPAaBHEHMSI NIEKTPOJUTHUECKON JUCCOLUALMU KHUCIIOT, IIEJI0YeH U COJIeH,
HOJHBIE M COKpalIEHHbIE YpaBHEHHUs peakuuil HOHHOrO OOMEHa, YPaBHEHHUS pPEaKIMH,
MNOATBEP)KAAIOMINX CYILIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIy BEIIECTBAMHU pPa3IMYHbIX
KJIACCOB;

® DACKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKLIUN MOCPEACTBOM
COCTaBJIEHUSI 3JIEKTPOHHOTO OajlaHCa ATHX pEeaKlMii; MPOrHO3MPOBaTh CBOWCTBA BELIECTB B
3aBUCUMOCTH OT HX CTPOEHMS, BO3MO)KHOCTM TIPOTEKaHMsS XUMHUYECKUX IpPEBpallleHuH B
Pa3IUYHBIX YCIOBUSX;

® BBIUUCIIITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTa 10 (popMysie COETMHEHHS], MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
IIPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUECKON PEAKIUY;

e coOmofarh IMpaBWiIa I0Jb30BaHUS XMMMUYECKOM TMocynoll U J1abopaTOpHBIM
o0opynoBaHuEM, a TaK)Ke MpaBuiIa OOpaIeHHs C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJHEHUIO JA0OPaTOPHBIX XUMHMYECKHUX OIBITOB IO TOJYYEHHIO U COOMpPaHUIO
ra3z000pa3HBIX BEMIECTB (aMMHaKa U YIJIEKUCIIOTO Ta3a);

® TIPOBOJUTH PEAKINH, NOATBEP)KIAIOLINE KaYECTBEHHBIM COCTaB PA3JIMUHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJOPHI-, OpOMHI-, MOAUA-, KapOoHar-, (ocdar-, cummkar-,
cynb(par-, TUAPOKCHI-UOHBI, KAaTMOHbBI AMMOHMS U  HOHBl H3yYCHHBIX  METAJJIOB,
IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKHUX BEIIECTB;

® [PUMEHSATH OCHOBHBIE ONEpPALMU MBICIUTEIbHOW AESITEIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATH3ALNI0, BBIIBICHUE TPUUYNHHO-CIIEACTBEHHBIX CBA3EH — JUIS
W3YyYEHUsl CBOMCTB BELIECTB U XUMUYECKUX PEAKLU, €CTECTBEHHO-HAY4YHbIE METO/IbI TI03HAHUS
— HaOIro/IeHue, U3MEepEeHNe, MOJIEIUPOBaHHE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIH).



COILEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHaYaIbHBIE XUMHYECKUE IIOHATHUS

IIpeamer xumuu. Posib XMMHMHM B JKM3HH YejloBeKa. XUMHSI B cHCTeME Hayk. Tena u
Bemiectsa. dusnueckue cBoWcTBa BewlecTB. ArperarHoe cocrosiHue BemiecTB. [lonsatue o
MeToJlaX MO3HaHUs B XUMHH. YucThie BenlecTBa U cMecu. CriocoObl pa3/ielieHnst CMECEH.

ATOMBI M MOJEKYAbl. XUMHYECKHE 31eMEHThl. CHUMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[IpocThie U cioXxHBIE BElIeCTBA. ATOMHO-MOJIEKY/ISIPHOE YUCHHE.

Xumuyeckass ¢opmyna. BaneHTHOCT aTOMOB XHWMHUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOcHUTEIbHAST MOJIEKYIISIpHAs
Macca. MaccoBasi 407151 XMMUYECKOTO 3JIEMEHTA B COCTMHEHUH.

KonuuectBo BemniectBa. Mosb. MossipHass Macca. B3auMOCBsI3b KOJMYECTBAa, MAacChl U
YHClla CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel mo ¢popmynaM XMMHYECKUX COEIUHEHUH.

dusnyeckue W XUMHUECKHE SBICHMS. XHUMHMUECKas peakuus M e€ NpU3HAKU. 3aKOH
COXpPaHEHHUsl Macchl BellecTB. XuMHuueckue ypaBHeHHs. Knaccudukanus XuMU4ecKuX peakuuin
(coenuHeHus, pa3oXKeHus, 3aMEIICHHs], OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyHOH, MpaBuiamMu padoThl B J1JaOOparopuu M NpuémMamu
oOpaiieHusi ¢ J1a0OpaTOpHBIM OOOpPYIOBAaHUEM, H3y4EHHE M OMUCaHHe (PU3NYECKUX CBOWCTB
00pa3Il0B HCOPraHUYECKUX BEIIECTB, HAOMIOMeHne (GU3NIeCKUX (TUTaBICHHE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIKe, KUIIEHHE U KOHJIEHCAIUS BOJbI) U XMMHYECKUX (TOPEHHE CBEYH,
IIPOKaJIMBAaHUE METHOM NMPOBOJIOKH, B3aUMOICHCTBHE Mela ¢ KUCIIOTO) sBJIEeHU, Ha0/I0AeHHE U
OTHMCAaHKE TPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKInil (pa3iokeHne caxapa, B3auMOIeHCTBIE
CEpHOM KHCJIOTBI C XJIOpUAOM Oapus, pasiaokenue ruapokcuaa meau (1) nmpu HarpeBanuw,
B3anMoIeiicTBIe xkene3a ¢ pactBopom comu Mend (1), u3ydeHue crocoOOB paszieneHus cMeceit:
C TIOMOIIBI0 MarHuTta, (QUIBTpOBaHHWE, BBIMAPUBAHKUE, JUCTUIULAIMSA, Xpomarorpadus,
IpOBEJICHNE OYHUCTKU IOBApEHHOM CONM, HAONIIOJEHUE W OMHMCAaHUE PE3YJIbTaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs Macchl, CO3/JaHHE MOZENed MOJIEKYI
(1apocTep>KHEBbIX).

BaHeiiue npeacraBuTe/ I HeOPraHMYeCKNX BellecTB

Boznyx — cMech razos. CocrtaB Bo3ayxa. Kuciaopon — 2JIEMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue kuciopona B npupojae, Gpu3nueckue 1 XUMUYECKUe CBOMCTBA (pPEeaKIMi TOPEHHs).
Oxcunpl. Ilpumenenue xucnopoma. CrocoObl MoiydyeHHsl KHcCIoOpoja B Jaboparopuu |
npoMbIlUIeHHOCTH. KpyroBopoT kucinopona B mpupoge. O30H — amnoTponHas MoAu(UKanus
KHCIIOpOA.

TennoBoit »¢p¢ekT XUMUYECKOM peaklUud, TEePMOXHMUYECKHUE YPAaBHEHMsS, 3K30- H
IHAOTEPMUYECKUE peakiuu. TOomIMBO: yroap M MeTaH. 3arpsA3HEHHE BO3[yXa, YCHICHHE
apHUKOBOTO 3¢ deKTa, pa3pylIeHue 030HOBOTO CJIOS.

Bomopon — oanmeMeHT M mpocroe BemecTBo. HaxoxkzaeHue Boaopoaa B IIPHUPOIE,
buznyeckre U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, cIocoO0bl nonydeHus. Kucmors u conu.

MonsipHblit 006EM Ta30B. PacuéThl Mo XMUMUUYECKUM YPaBHEHUSM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputesb. PactBopel. HackllieHHble U
HEHACBILICHHbIE PAcTBOPHL. PacTBOpMMOCTBH BellecTB B BoAe. MaccoBas [0 BeEllECTBAa B
pacTBope. XMMHYECKHE CBOMCTBA BOAbL. OCHOBaHMs. Ponb pacTBOpOB B NMPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Bonbl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BoA. OxpaHa M OUMCTKA
MPUPOIHBIX BO/I.

Knaccudukanus nHeopranmdeckux coenuHeHui. Oxcuabl. Knaccudukaus OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCIIOTHBIE, aM(pOTepHBIE) B HecosieoOpazyromue. Homenknarypa
okcu10B. du3nueckre U XMMUUECKHE CBOMCTBA OKCHIOB. [losyueHne okcu1oB.

OcHoBanuga. Knaccudukanuss ocHOBaHMIl: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHui. Pu3nueckue M XHMHUYECKUE CBOMCTBAa OCHOBaHuM. llomyueHwue
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OCHOBAaHUH.

Kucnotsl. Knaccudukanusa kucnor. Homenkiarypa kuciot. @uznueckre U XMMHYECKHe
cBoiicTBa kucOT. Paj aktuBHocTH MeTaiioB H. H. bekerosa. Ilonyuenue KUcCIoT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMCTBa cojieid. [lonmyuenue
COJIEH.

I'eneTnueckas cBsI3b MEXKy KlacCaMu HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OIpeJeIeHHe COIep KaHMs KUCTIOopoa B BO3/AyXe, MOJyueHne, cooupaHue,
pacno3HaBaHWEe W M3YyYEHHUE CBOMCTB KHCIOpOJa, HAOIIOACHHE B3aWMOJICUCTBHS BEIECTB C
KHCJIOPOJIOM U YCIJIOBUSI BO3HUKHOBEHHS M IMpPEKpalIeHUs] ropeHus (Iokapa), 03HaKOMIICHUE C
oOpasliaMu OKCHUJIOB U OIHCAHHE WX CBOMCTB, IOJYy4YeHUE, COOMpaHHe, pACIO3HaBaHUE W
U3y4YeHUe CBOMCTB Bojopoma (ropeHue), B3amMojelcTBue Bomopoaa c¢ okcumom menu (I1)
(BO3MOXHO HCITOJIb30BaHNE BHICOMATEPHAIIOB), HAOMOIeHHE 00Pa3IOB BEIIECTB KOJUYECTBOM 1
MOJIb, HCCJEOBaHHEe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEH pPAaCTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJbI C MeTalUlaMH (HaTpueM M KalbliueM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), MCCIEAOBAaHUE OOPA3I[0B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOIOIeHNe M3MEHEHHsSI OKpPAaCKd WHAMKATOPOB B PACTBOpPAX KHUCIOT U IIENOYell, h3ydyeHue
B3aumoyeiictBuss okcuaa meau (1) ¢ pacTBOpoM CepHOM KHCIIOTHI, KHCIOT C METaJUIaMH,
peakuuil HeUTpaau3aluM, IO0JTy4YeHUE HEePAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTajula IPyTuM U3 PacTBOpa COJIM, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BakHelme
KJIACChl HEOPTaHMYECKUX COCTUHEHUII.

IMepuonuyecknii 3akoH u Ilepuonnyeckasi cucreMa xumuyeckux iemenros JI. U.
MenaeneeBa. Ctpoenne aroMmoB. XumMuueckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[lepBple MOMBITKM KIACCH(PUKAIUU XUMHYECKHX »dJeMeHTOB. [loHsTHE O Trpymnmax
CXOJIHBIX DJIEMEHTOB (II[EJIOYHBIC U IIETOYHO3EMENbHbIE METAJIJIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yIoT aMpOTepHbIE OKCHIIBI U THAPOKCH/IBL.

[lepnonnueckuit 3akoH. Ilepmomnueckass cucTeMa XHMHYECKUX OJIEMEHTOB /I
U. Menneneesa. Koporkonepuonnas u jymHHONepuonHas ¢opMmbl [lepuonudeckoit cuctemsl
xumuueckux anemeHToB [[. W. MenpeneeBa. Ilepuonbl u rpynnbl. PU3HYECKHI CMBICIT
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPHOAA U TPYIIIIBI HJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX siaep. M3orombl. OnexTponbl. CrpoeHue
AIIEKTPOHHBIX 000sI04eKk aToMOB MepBbiX 20 XUMUYECKUX 31eMeHTOB [lepronnyeckoit cucTemsl
. W.MenneneeBa. XapakTepUCTUKA XHMHUYECKOIO DJJIEMEHTAa IO €ro MOJIOKEHUIO B
Ilepuognueckon cucreme /1. I. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMsI paguyca aTOMOB XMMHYECKUX AJIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB IO IPYIIAM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akona u [lepronnueckoil CHCTEMbl XUMUYECKUX DJIEMEHTOB
JUIS pa3BUTHS HAyKu U nipakTuku. [. . MenneneeB — y4€HbIN U IpaKIaHUH.

Xumu4aeckas CBSI3b. KoBanenTtnas (monstpHAst W HenoJsgpHas) CBSI3b.
DNEeKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBSA3b.

Crenenp  okucneHuss. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE —peakuuu. [Iponecchl
OKHUCJICHUSI U BOCCTaHOBJEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHHe O00pas3IoB BEHIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJIEHCTBUE THUIPOKCHIA
[IMHKA C PacTBOpaMHU KHCIOT W IIEJIOUeH, MPOBEACHHUE OIBITOB, HILTIOCTPUPYIOMUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKIUN (TOpEHHE, PEAKIINU PA3T0KEHHS, COSTUHEHNUS ).

Mesicnpeomemmusnle ceasu

Peanmu3anus MeXIpeIMETHBIX CBA3EH MpU U3yYSeHUH XUMHUHU B 8 KIIacCe OCYIIECTBISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U TTOHSATUH, SBIISIOIIAXCS
CHUCTEMHBIMU IS OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
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OO1mIre ecTecTBEHHO-HAyYHbIC MOHSTHS: HAY4YHBIH (DaKT, THIIOTe3a, TEOPHUs, 3aKOH,
aHaJu3, CUHTE3, KIIACCH(HUKALINS, IEPUOJMIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE,
U3MEpEHHE, MOJIEIb, SIBJICHHE.

®dusnka: Marepusi, aroM, OJJEKTPOH, INPOTOH, HEHUTPOH, HWOH, HYKIHUI, W30TOIIBI,
pPaOaKTUBHOCTh, MOJIEKY/a, JJIEKTPUYCCKHI 3apsj, BEIICCTBO, TEIO, OO0BbEM, arperaTrHoe
COCTOSIHUE BENIIECTBA, ra3, (DU3MUYECKUE BEIMYHMHBI, CAUHUIBI M3MEPEHUsS, KOCMOC, ILJIAHETHI,
383151, CoHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

leorpadus: armocdepa, rtugpochepa, MHUHEpaNbl, TOPHBIE TOPOIBI, TOJC3HBIC
HCKOTIaeMbI€, TOIUIUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeECKasi peaKkus

Ilepuonnueckuit 3akoH. Ilepuonnyeckas cucreMa XHMHUYECKHX di1eMeHToB /I
U. Menneneea. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XHMHMUYECKHX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KalMs, KaJblMs MU MX COCAMHEHUH B COOTBETCTBUM C
MIOJIOKEHUEM 3JIEMEHTOB B Ilepuoauueckoit cucreMe U CTpPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHUYECKOM CBA3M. THUIIBI KPUCTAJUIMYECKUX PEILETOK,
3aBHCUMOCTbH CBOWCTB BEIIECTBA OT THIA KPUCTAJUINIECKON PEIIETKN U BUAA XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYeCKHUX BEIIeCTB. XMMUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KJjaccaM HEOpPraHMYeCKUX COEAMHEHUMN, FeHeTHyecKas
CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccndukamus XuMHYeCKUX Peakluil 1Mo Pa3InYHbIM MPU3HAKaM (II0 YHUCITY U COCTaBY
YUYacCTBYIOIIMX B PEAKLUUU BEIIECTB, MO TEIJIOBOMY 3(P(eKTy, Mo H3MEHEHHUIO CTeleHei
OKHUCJICHUS XMMHUYECKUX BJIEMEHTOB, IO OOparMMOCTH, IO Y4YacTHIO Karajau3aropa). JK30- U
HHJIOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKHUE YPAaBHEHUSI.

[TonsTre o ckopocTn xumuueckoil peakuuu. I[loHsTHe 00 00paTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOTreHHBIX M TeTepOreHHBIX peakuusx. [loHsTue o
karanuse. [loHsTre o XuMu4YecKkoM paBHOBeCHH. DaKTOPHI, BIUSIONIAE HA CKOPOCTh XUMUYECKOM
PEaKIMHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE PEAaKIMM, 3JIEKTPOHHBIA OanaHC OKHUCIUTENbHO-
BOCCTAHOBHTENbHON peakiuu. CocTaBleHUE YPAaBHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METOa ANEKTPOHHOIO OaaHca.

Teopust >7EKTPOTUTUUYECKON AUCCOLMAIMH. DIEKTPOIUTH U HENEKTPOIUThL. KaTnoHsl,
AQHWOHBI. MeXaHW3M JUCCOIMAIMK BEIIECTB C PA3IMYHBIMH BHJIAMH XHUMHYECKOH CBS3H.
Crenenp auccounau. CUIbHbBIE U CIIa0bIE SIEKTPOIMUTHI.

Peakuuu noHHOro oOMeHa. YcioBusi MPOTEKaHUsl peakUuil HOHHOIO OOMEHa, MOJIHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHCIIOT, OCHOBAaHMHM M coiieil B cBeTe
NPEICTaBICHUA 00 3JIEKTPONMTUYECKON aucconranuy. KauecTBEeHHbIE pEaKIMM Ha HOHBI.
[TonsiTre 0 TUAPOSIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX DPEUIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpadura M ajiiMasza), CIOXKHBIX BEHIECTB (XJOpUIa HaTpPHs),
UCCIICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW pEeakUuu OT BO3ACHCTBUS pa3IMYHBIX
(bakTOpoB, MCCIEAOBAHUE AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcCa TUCCOLMALUN
KHCJIOT, Lesioueld U conelt (BO3MOXKHO MCIOJIb30BaHUE BUJIEO MaTEPUaoB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPHU3HAKK MPOTEKaHWs peakuuil noHHoro oOMeHa (oOpa3oBaHuE OcajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OIMBITOB, MILTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peaklnH pasyioKeHHs, COCAUHEHMsI), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0O KAYeCTBEHHBIX peaklUii Ha HOHBI, pEIIeHHe
HKCHEPHUMEHTAIbHBIX 33a4.

HemeTannbl u X cOeTUHEHUS
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OOmast xapakTepucTUKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE
crernieHu okucieHuss. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TIaJOIE€HOB.
XUMHYECKHE CBOWCTBA Ha INpUMEpPE XJopa (B3aUMOAEHMCTBHE C METallJlaMH, HeMeTallJaMH,
menodamu). Xaoposogopon. ComnsHas KUCIIOTa, XHMHYECKHE CBOWCTBa, IOJIyYeHHE,
npuMeHeHue. JleficTBue Xaopa U XJIOpOBOJOpOJa Ha OPraHU3M 4YesoBeKa. BaxkHelme Xmopusl
Y UX HaXOXKICHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (u3NYecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPOZIa U Cepbl. AJUIOTPOIHbIE MOAM(HUKALINU KUCIOPOAA M Cepbl. XMMHUECKHUE CBOICTBA
cepel. CepoBozopon, crpoeHue, GuU3NYecKHMe U XUMHYeCKue cBoicTBa. OKCHABI Cepbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, (GU3NYECKHE M XUMHUYECKHUE CBOHCTBA
(oOme Kak NpeAcTaBUTENs Kiacca KHCIOT W cnenuduueckue). XUMHUECKHE PEAKIMH,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO CIOc0o0a MOMy4yeHUs cepHOM KucnoThl. [IpumeHeHue
cepHOi kucaoTel. Colu cepHON KUCIIOTHI, KAYECTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COCIMHEHMM B MNpPHUpPOAE. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEW cpenasl
COEJMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH, 3arpsi3HEHHE BO31yXa U BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPAILCHHUS.

OOmiast xapakTepucTuka 3N1eMeHTOB VA-rpynnbsl. OcCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHbIE CTENEeHH OKHCICHHA. A30T, paclpocTpaHEHHE B MpuUpojae, (Qu3MUecKue W
XUMHUYecKkue cBoicTBa. KpyroBopor a3ora B mpupoae. AMMHaK, ero pusnueckue i XMMUYECKUe
CBOMCTBa, MosiyueHue u npumeHenue. Coiau aMMOHUS, UX (GU3NYECKUE U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KHCJIOTa, €€ IMOIy4YeHHE,
buznvecKkue W XUMHYECKHE CBOWCTBAa (00mIME KaKk TIPEACTaBUTENS Kjacca KHUCIOT |
cneunduyeckue). Mcrnonp3oBaHue HUTPATOB M COJEH aMMOHHS B KaueCTBE MHHEpPAJIbHBIX
ynoopeHuii. XUMHUECKOE 3arps3HCHUE OKPYKAIOMIECH CpeIbl COCIUHCHUSIMH a30Ta (KHCIOTHBIC
JOXKIM, 3arpsi3HEHHE BO37yXa, MOYBBI U BONOEMOB). Docdop, amIoTpomnHble MOAUDUKAIUH
dochopa, duszndeckne u xummueckue cporictea. Oxcun pochopa (V) u pocdopras kuciora,
du3nueckue M XMMHYECKHE CBOWCTBa, momydeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIBHBIX yI0OpEHUH.

OOmast xapakrepuctuka 31aeMeHTOB I[VA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCICHHS. YIIEpOoJl, alNIOTPONHbIE MOAU(PUKALIMH, PACIPOCTPAHEHNE B
npupoae, pusnyeckue u XuMHUYeckue cBoiictBa. Axcop6uus. KpyroBopot yriepoaa B npupoe.
Oxkcuppl yrepoaa, ux (Gu3nYeckue U XMMHYECKHE CBOMCTBA, JIEUCTBHE HA KUBBIE OpPraHU3MBI,
HOJIy4eHHE U MPUMEHEeHHe. DKOJOTHYECKHe MpoOJieMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TIOOATBHOTO MOTEIJIEHUsI KIUMara, MapHUKOBBIM 3(dexT. YrompHas Kuciora U eé
CONM, UX (U3MUECKHE M XHMMHYECKHE CBOMCTBa, MOJIyueHHEe M INpuMeHeHue. KauecTBeHHas
peakuys Ha kapOoHaT-noHbl. VMcnonbs3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEUIECTBAX KaKk O COEIMHEHUSX yIIepona
(MeTaH, OTaH, OSTWIEH, alleTWIEH, JTaHOJ, NIUIEpPUH, YKCycHass Kuciorta). llpuponHsie
MCTOYHHUKH YIJIEBOOPOAOB (Yroyib, HPUPOAHBIA Ta3, He(dTh), MPOAYKTHl HX NepepaboTKu
(OeH3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KMpax, Oelkax, yIIeBOJaX — M HMX pOJM B JKU3HM YeloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COECAMHEHUN.

Kpemuuii, ero ¢usnueckue W XMMHUYECKHE CBOICTBa, MOJyuY€HUE M TPUMEHEHHE.
Coenunenus kpemHus B mpupoxme. OOmme mnpencraBieHus o0 oxcuae kpemuus (V) wu
KpeMHUeBOU kucioTe. CHIIMKAThI, UX UCHOIb30BaHHUE B OBITY, B IPOMBILUIEHHOCTH. BaxHeilmue
CTPOMTENbHbIE MaTepHalibl: KepaMHKa, CTEKJIO, ILEMEHT, OeToH, jxene300eroH. IIpobmemsr
0€3011acHOTO UCII0JIb30BAHUS CTPOUTENIBHBIX MaT€pHaIOB B TOBCEIHEBHOM JKHU3HHU.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pas3lioB HEOPraHMUECKHUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TPOBEACHHE
KAQUeCTBEHHBIX PEaKLUUH Ha XJOPHI-MOHBI M HAONIOJICHHE MPU3HAKOB MX MPOTEKAHHs, OIBITHI,
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oTpaxkaromue (GU3NUECKHe U XMUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHN (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPHUANIOB), O3HAKOMIIEHHE C OOpa3lamMu XJIOPUIOB (TaJOreHU[OB),
O3HAaKOMJIEHME ¢ oOpa3uaMud cepbl U €€ COECOUHEHUSIMH (BO3MOXKHO MCIIOJIb30BAaHUE
BUJICOMATepUaloB), HaOmIOfeHHe TMpolecca OOyIIMBaHUA  caxapa TI0J  JIeHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOUM KUCIIOTHI, U3YYCHNE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEepHOU
KHUCJIOTBI, TIPOBEICHUE KauyeCTBEHHOW peakiuu Ha cyiabdaT-uoH U HaOMIoaeHue IMpHu3Haka eé
MIPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3WYECKUMU CBOMCTBamMH a3o0Ta, (ochopa u MX COeAMHEHUN
(BO3MOKHO HCIIOIB30BAaHUE BUACOMATEPHAIIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YIOOpEHUH,
nojy4yeHue, coOupaHue, paclo3HaBaHWE U H3YYEHUE CBOWCTB aMMHaKa, IIPOBEICHHE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUS U Gocdar-uoH U U3ydeHUEe IPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MeAbl0 (BO3MOXKHO HMCHOJIb30BAHUE
BUJICOMATEpUANIOB), U3yYE€HUE MOJeJied KpUCTAUIMYECKUX pemeéToK anmMasa, rpadura,
GynnepeHa, 03HaKOMJIEHUE C IIPOLECCOM aACOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIIEM U YCTPOMCTBOM MPOTHBOras3a, MOJy4eHHe, COOMpaHue, paclo3HaBaHHWE U H3YYCHHE
CBOMCTB YIVIEKHCIIOTO ra3a, IpOBEACHNE KaU€CTBEHHBIX peaklnii Ha KapOOHAT U CUJIMKAT-UOHBI U
W3Y4eHUE T[PU3HAKOB HUX TMPOTEKaHUs, O3HAKOMJIEHME C MPOAYKUMEH CHIMKaTHOU
IIPOMBILUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX 3a4a4 10 TeMe «BakHeulne HeMeTaubl U
UX COECIUHEHUS.

MeTtaJuibl M X COeIMHEHUS

OOmiass XapakTepUCTHKa XUMHYECKHUX OJIIEMEHTOB — METAJIOB HAa OCHOBAaHMM UX
nonoxenus B [lepuoguuecko cucreme xumudeckux annemeHToB . Y. MeHeneeBa u cTpoeHust
aroMoB. CTpoeHHE MeTauioB. Merajmyeckas CBsi3b W MeETaUIMYecKash KpUCTaJUIMYecKas
pemérka. ONEeKTPOXUMUYECKUN psii HanpsbkeHUil MmetayioB. Pu3nyeckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1Me crnocoObl moyyyeHus: MeTauioB. [IoHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyryH, JOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U TPOMBIILIEHHOCTH.

[Ilesounble mMeTauibl: nosokeHue B [lepnonnueckoi cucteMe XMMHUYECKHUX IIEMEHTOB
. 1. Menneneesa, CTpOCHHE UX aTOMOB, HaXOKJeHUEe B npupoge. Gusndyeckre U XUMHYECKUE
CBOICTBa (Ha mpumMmepe Harpus U Kanus). OKCUIbl U THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[I{esrouHO3eMeENBHBIE METAUIBI MarHui W KajabUui: mosiokeHne B [lepmonnueckont
cucreme xumudeckux anemeHtoB /. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HAXOXKJICHUE B
npupone. PU3N4YeCcKue U XMMHUYECKHE CBOMCTBA MarHus W Kajblusa. BaxkHelmme coeauHEeHUs
KaJbIus (OKCU, THAPOKCUI, CONH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmomunMii: nonoxxeHne B Ilepronnueckod cucTeMe XUMHUYECKMX JJIeMEHTOB /.
N. MenneneeBa, CTpOCHHME aroma, HAXOXKJIECHUE B Ipupone. PU3HYECKHE U XUMHYECKHE
CBOMCTBa aMtOMUHUSA. AMQOTEpHbIE CBOWCTBA OKCHJIa U THIPOKCUIA ATFOMUHUS.

XKenezo: mnonoxenue B Ilepmoguueckoll cucteMe XMMHMUYECKHMX 2JIeMEHTOB  /JI.
W. MenpeneeBa, CTpOE€HHE aroma, HaxoXKJIeHHE B Ipupoje. Pusnueckne M XUMUYECKHE
cBoMcTBa kene3a. Okcubl, ruapokcuabl u conu sxenesa (1) u sxenesa (1), ux cocras, cBoiicTa
Y TIOJIy4YEHHE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE C O0pa3laMl METaJJIOB U CIUIaBOB, UX (PU3UUYECKUMH CBOMCTBaMH,
U3Y4YCHHUE pEe3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIONB30BAHUE BUJIEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUSL OKCHJIA KaJIbLIUA U HATpHsI ¢ BOAOW (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB), MCCIENOBAaHUE CBOMCTB JKECTKOM BOIBI, IIpollecca TOPEHHUs XKele3a B
KHUCTIOpoJe  (BO3MOXKHO  HCIOJB30BAaHME  BHJIEOMATepUaloB), MPU3HAKOB  IPOTEKaHUs
KAQueCTBCHHBIX PEaKI[Mii Ha WOHBI: MAarHWsl, KaJbIl¥s, aJlOMHHUs, IIMHKA, xene3a (I1) u xenesa
(1), memam (I1), HaGMrOMEHHE M OMMCAHKME MPOIECCOB OKPAIIMBAHUSA MIAMEHH MOHAMH HATPHS,
KaJaus U KajbIus (BO3MOXKHO HCIOJIB30BaHHE BUICOMATEPUANIOB), HCCIeIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA AJIFOMUHUS U THAPOKCHA [INHKA, pEIIEHUE SKCIEPUMEHTAIBHBIX 337a4 10
TeMe «BakHeuIre MeTallbl U UX COEUHEHUSI.
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XuMHUSA U OKPY:KAKIIAA cpeaa

BemecTBa u Matepuanibl B MOBCEAHEBHON XKM3HU 4YelloBeKa. bezonacHoe MCIOIb30BaHHe
BEIICCTB M XHMHUYECKHX peakiuii B ObITy. [lepBas momoms MpU XUMHUYECKUX OXOTax u
OTpaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl (MpeaenbHas JOMyCTUMast KOHIICHTPAIHs
Benects, nanee — [1/IK). Ponb xuMuum B permeHnun 3K0JI0ruuecKux mpoosiem.

Xumuueckuii IKcnepumenm:

M3ydeHre o0pa3IoB MaTePHUAaIOB (CTEKIIO, CIUIaBbl METAIIIOB, MOJIUMEPHbIE MaTepPHAIIbI).

Mesrcnpeomemmuuie ceazu

Peanu3zanus MeXnpeaIMeTHBIX CBA3EH MpU U3y4eHUH XUMHUHU B 9 KIlacce OCYIIECTBIISETCS
Yyepes UCIOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MMOHSATUH, TaK U MOHSATHH, SBIISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBCHHO-HAyYHbIC TOHSTHS: HAy4YHBIH (aKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaNM3, CUHTE3, KJIacCU(pUKAIMs, TePUOTUIHOCTD, HAOMIOIeHNE, SIKCIIEPUMEHT, MOJICIIUPOBAHUE,
U3MEpECHHE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN d(h()EKT, TEXHOIOTHS, MaTePHAITEI.

®duzuka: wmarepusi, aroM, OJEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
pPaMOaKTUBHOCTh, MOJICKYJIA, OJJCKTPUYCCKHA  3apsijl, TPOBOJHUKH, IOTYIPOBOIHUKH,
TUDIIEKTPUKHU, (POTOIIEMEHT, BEIEeCTBO, TENO, 00bEM, arperarHoe COCTOSHHME BEIIEeCTBa, Tas,
pacTBOp, PacTBOPHUMOCTh, KPUCTANIMYECKAsl pENIeTKa, CIUIaBbl, (U3WYECKHE BEJIMYHHEI,
€IMHUILIBI U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/b1, CoNHIIE.

buonorus: ¢orocunres, apixanue, 6uocdepa, skocucreMa, MUHEpaIbHbIE YI0OpEeHMUS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armochepa, ruapocdepa, MuHEpadbl, TOPHBIE TOPOJbI, IOJE3HBIC
MCKOIIaeMbI€, TOTIJIUBO, BOJTHBIE PECYPCHI.

OCHOBHOM MHCTPYMEHTAPHU /Il OLICHUBAHUS Pe3yJIbTATOB:

® BOMPOCHI U 3a/IaHus yueOHUKOB «Xumus» 8-9 kimaccoB (mox pexaxmueii I E.Pyn3uruc,
O.I'.Oenpaman);

® JIUJIAKTUYECKUE MATEPUAIIBI;

® TECTHI 10 U3y4YaEMbIM TEMAM,;

® JCClIeZIOBaTeNIbCKIE, TBOPUYECKUE, MPAKTUIECKUE PAOOTHI;

® [IPOEKTHas IESATENbHOCTb.
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TEMATHYECKOE IINTAHUPOBAHHME

8 kiacc (68 4.)
KosnvecTBo yacoB JJIeKTPOHHbIE JdeATeIbHOCTD YUUTEJIA C
Ne HaumenoBaHue pa3aesioB (uudposbie) yuérom IIporpammbi
n/n U TeM MPOrpamMmbl Bcero Kontpoabnbie | pakriieckue oOpa3oBare/ibHbIE BOCIIMTAHUS
padoTbI padoTbI pecypes
Pasnen 1. [lepBoHauanbHble XUMHYECKHE MOHATHSA (204.)
e B pamkax THA
11 Xumust — BaXKHAS 001acTh €CTECTBO3HAHUS U 5 0 2 Htf;?fﬁ%ﬁgggg r(allé f41 pa6OTHvH KB HeQTAHOA
NPaKTHYECKOM eATeTLHOCTH YeIoBeKa 837¢]] ra3oBOM MPOMBINIIEHHOCTH PD,
npoxoxsmero 4 ceHTsA0ps,
BOCIIUTBIBAEM  TPa)JaHCKYIO
MO3ULIUIO BaXKHOCTH
XUMHYECKON MPOMBIIIIEHHOCTH
B JKU3HM CTpPaHbl M KaXJOTO
[[bubnrorexa [IOK YeJI0BeKa.
1.2 BeriecTBa 1 XUMHUYECKHE PEAKIIUU 15 1 0 https://m.edsoo.ru/7f41

837¢]]

e B paMkax mnpa3gHOBaHUS
MEXIyHapOIHOTO JIHS Bpaua,
npoxojsuiero 2 OkKTa0ps,
BOCIIMTHIBAEM M  IPUBHUBAEM
11000Bb K MpOoQecchH.

Pazgen 2. Baskneiiuue npeacraBuTe/Id Heopranuieckux semects (304.)

2.1 | Boszayx. Kucnopon. [Tonstre 06 okcumax 6

0

1

[[BuGmoTreka [TOK
https://m.edsoo.ru/7f41
837c]]

2.2 Bonopon. [Torsitue o KUCIOTax U COMsIX 8

[[bubmmoteka [TOK
https://m.edsoo.ru/7f41
837c]]

2.3 | Boma. PactBopsl. [ToHsATHE 00 OCHOBAHUSX 6

[[BuGmoTreka ITOK

e B pamkax JiHs BOMCK
paaralMOHHON, XUMUYECKOU U
OMOJIOTMYECKOM 3aIUTHI, 13
HOSIOpSI, BOCIIUTHIBAEM T'yMaHHOE
OTHOIIICHHUE YEJI0BEKa K
yesnoBeky. PopMupyeM BOCHHO-
po¢heCCHOHAIBHYIO
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

JeATeJbHOCTD YYHTEJIs ¢
yuérom IIporpammbi
BOCIIMTAaHUSA

HaINpaBJIEHHOCTh, CO3HATEIHHBIN
BBIOOP BOMHCKOM

KosnvecTBo yacoB JJIeKTPOHHbIE
Ne HaumenoBanue pa3aesio (undposbie)
n/n U TeM MPOrpamMmbl Bcero Kontpoabhbie | pakriieckue oOpa3oBare/ibHbIE
padoTbI padoTbI pecypebi
https://m.edsoo.ru/7f41
837c]]
OcHOBHBIE KJ1acChl HEOPTaHUYECKUX [[bubmorexa LTOK
2.4 10 0 1 https://m.edsoo.ru/7f41

COCTUHEHUN

CIICIMAJIbHOCTH.

837c]]

CBAA3b.

Pasnen 3. [lepuoanyecknii 3akoH u [lepuognyeckas c

ncreMa xumuieckux y1emeHToB JI. U. MenneneeBa. Ct

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (174.)

poeHue aTOMOB. XUMHYeCKast

e B pamkax mpa3gHOBaHUS
JTHSI XUMUKa, 26 Masi, pa3BUBaeM
MHTEpEC U JIF0OO3HATEIBHOCTD K

W3YYEHHUIO XUMUH U HHKCHEPUH,
a TaKke Ha OCO3HAHHBII BHIOOP
00pa3oBaHMs U Kapbepbl B 3TUX

o0JacTsX.

[Tepuoguueckuii 3akoH u [lepuonuueckas [[Bubmuoreka [IOK
3.1 crcTeMa XUMHYEeCKHX meMenToB J1. 1. 7 1 0 https://m.edsoo.ru/7f41
MenneneeBa. CTpoeHue aToma 837c]]
Xumuyeckas cBsizb. OKHCITUTENBHO- [[BuGmmorexa LIOK
3.2 ' 10 2 0 https://m.edsoo.ru/7f41
BOCCTAHOBHTEJIBHBIE PEAKIINN
837c]]
[[BuGmoTreka [TOK
Pe3epBHOE BpeMst 1 0 0 https://m.edsoo.ru/7f41
837c]]
OBILIEE KOJIMYECTBO YACOB I10 68 6 6

[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHME

9 kaacc (68 4.)
KosuvecTBo yacoB JJIeKTPOHHbIE JdeATeIbHOCTD YYUTEJIA C
Ne HauMeHoBaHue pa3aesioB H TeM K n (uudposbie) yuérom IIporpammbi
n/n NMPOrpamMMbI Bcero OHT%OM’HHC pakrﬁnqecmle oOpa3oBareJibHbIE BOCIIMTAHUS
padoThI padoTbI pecype
Pa3nen 1. BemectBo n xumuueckue peakuuu (184.)
[ToBTOpeHue u yryoiaeHue 3HaHH [[Bubmmorexa LIOK e B paMKax JA
11 p yrIy 6 1 0 https://m.edsoo.ru/7f4l| pa6otHukos  HedTAHOW M
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca .
a636]] ra30BO# MPOMBINIICHHOCTH PD,
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX [[bubmorexa LTOK MPOXOAUETO 4  CeHTAGPA,
1.2 p g 4 0 0 https://m.edsoo.ru/7f41| BocuTEIBacM TPaKIaHCKYIO
peakuui
a636]] MO3HUILINIO Ba)KHOCTH
XUMHYECKON MPOMBIIIIEHHOCTH
B JKM3HM CTpaHbl M KaXKIOrO
YeJloBeKa.
ONEKTPONUTHYECKAS TUCCOLUALIS [[brbmorexa LHOK e B pamkax npasIHOBaHMs
1.3 p A HHALHA. 8 0 1 https://m.edsoo.ru/7f41
XUMUYECKHE PEeaKIMU B pacTBOpax 4636]] MEXIYHapOIHOIO [IHS Bpaya,
mnpoxojsuiero 2 OkTs0ps,
BOCIIUTHIBAEM M  TMPUBUBAEM
11000Bb K MPOQeCccHH.
Pazjnen 2. Hemerasuibl U uX coeqnnenus (264.)
[[Bubmmorexa [IOK e B pavmkax JgHS BOKMCK
OO61as xapakTepUCTUKAa XMMHUECKHX i . .
2.1 4 1 1 https://m.edsoo.ru/7f4l| pagmanmonHON, XMMHYECKOH W
aneMeHToB VIIA-rpynmnsl. I"anorenst o
a636]] Oouonoruyeckoi  3amuTh, 13
OO011ast XapaKTepUCTUKAa XUMUYECKHX [[bubmnoTexa LIOK HOSOPS, BOCITMTBIBAEM T'YMaHHOE
2.2 anemeHToB VIA-rpynmel. Cepa u eé 7 0 0 https://m.edsoo0.ru/7f41| oTHomICHUE YeIoBeKa K

COCOUMHCHU A

2636]]

yesnoBeky. PopMupyeM BOEHHO-
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https://m.edsoo.ru/7f41a636
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KosuvecTBo yacoB JJIeKTPOHHbIE JdeATeIbHOCTD YYUTEJIA C
Ne HaumMeHoBaHue pa3aesioB H TeM (uu¢posbie) yuérom IIporpammbi
n/n NMPOrpamMMbI Bcero KonTpoaenbie | IIpaxTiieckne oOpa3oBareJibHbIE BOCIIMTAHUSA
padoThI padoTbI pecypebi
OO0m1as XxapakTepruCcTHKa XUMUYECKUX [[bubmuotexa LHOK IPO(hECCHOHANBHYIO
2.3 | anemenToB VA-rpymmbl. A30T, pochop u ux 7 1 1 https://m.eds00.ru/7f41| HaIPaBICHHOCTb, CO3HATENIbHbIIL
COCIIMHEHUS a636]] BEIOOD BOMHCKO#
CHEIHAIBHOCTH.
OO61mas xapakTepuCcTUKa XUMHUECKHIX [[bubmuotexa LIOK
2.4 pnementos IVA-rpynmel. Yriepon u kpemuunii| 8 0 1 https://m.edsoo.ru/7f41
U MX COEIMHEHHS a636]]
Pasnen 3. Merajuibl 1 ux coequHeHus (204.)
e B pamkax npazgHOBaHHS
nHs  (apmaneBra, 19 wmas,
[[bubmmoreka IIOK BBOAMM Yy4YallMXCd B MHpP
3.1 O6H_II/IC CBOICTBa METAJJIOB 4 1 0 https://m.edsoo.ru/7f41 r[po(beccpﬁ/i B3pOCIIBIX 4Yepes
a636]] o3HaKoMJIeHHe ¢ mpodeccueit
(hapmarieBT. Pa3BuBaem
BHHUMaHWE ® WHTEpEC K
npodeccun ¢bapmariesrT,
MaMsATh TP 3HAKOMCTBE C
[[bubmuotexa [IOK JAHHOU 001acThIO
3.2 | Baxsueiine METaUIbl K UX COCTUHEHUS 16 1 2 https://m.edsoo.ru/7f41| xumugeckoit HayKe.
a636]] BocnuteiBaem 3a00TIMBOE
OTHOILIEHUE K CBOEMY
3JI0POBBIO.
Pa3gen 4. Xumus u okpyxawmas cpeaa (34.)
4.1 [BemecTsa ¥ MaTepUAsIbl B )KM3HH YEIOBEKA 3 1 0 [[bubmiorexa LOK * B pamkax npasiHOBaHHA

https://m.edsoo.ru/7f41
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KosuvecTBo yacoB JJIeKTPOHHbIE JdeATeIbHOCTD YYUTEJIA C
Ne HaumMeHoBaHue pa3aesioB H TeM (uu¢posbie) yuérom IIporpammbi
n/n NMPOrpamMMbI Bcero KonTpoaenbie | IIpaxTiieckne oOpa3oBareJibHbIE BOCIIMTAHUSA
padoThI padoTbI pecypebi
a636]] JIHSI XUMHKa, 26 Masi, pa3BUBacM
UHTEpEeC U JTF0003HATENBHOCTH K
W3Y4EHHUIO XUMUU u
WHXEHEpPUH, a TaKXke Ha
OCO3HAHHBIN BBIOOD
00pa3oBaHMsI U Kapbepbl B ITHUX
oOnacrsx.
[[bubmuotexa [IOK
PesepBHOE BpeMst 1 0 0 https://m.edsoo.ru/7f41
a636]]
OBLIEE KOJIMYECTBO YACOB I10 63 6 6

ITPOTPAMME
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