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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma Mo XUMHUHU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUSI COCTaBJICHA
Ha OCHOBEe TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTebHOI
nporpaMMbl  OCHOBHOTO 00mero ooOpaszoBanus, mpencraBieHHsix B OI'OC 00O,
a TaKke Ha OCHOBe (enepanbHOl paboueil mporpaMmbl BOCHHUTAHUS U C yYETOM
KOHIICTIIIUN TPEToAaBaHus y4eOHOro mpenMera «XWMHS» B 00pa3oBaTEIbHBIX

oprannsauusax Poccniickon @enepanun.

3HaHWE XUMHH CIIY’)KUT OCHOBOH aJisi (hOpMUPOBaHMSI MUPOBO33PEHUS 00yUaroUierocs,
€ro NPEACTaBICHUA O MATEPUAIIBHOM EOUHCTBE MHPA, BAXKHYIO POJIb HWIPAIOT
dopMupyeMble XMMHEW MPEJCTABICHUS O B3aUMOINPEBPAIICHUAX BSHEPruu U 00
HBOJIIOLMU BEIIECTB B MPUPOJIE, O MYTIX PEUICHUS INI00ANbHBIX MPOOJIEM YCTOMYMBOTO
pa3sBUTUA YEeJI0BEYECTBA — CBIPbEBOM, SHEPreTUYECKOU, IUAIIEBOA H
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyenne xumun:

CHOCOOCTBYET peaju3aluid BO3MOKHOCTEW ISl caMOpa3BUTUS U (OPMHUPOBAHUS
KYJBTYPBI INYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHHME MBIIICHUS W TBOPYECKHX CIOCOOHOCTEH
oOyyaroluxcs,  HaBBIKOB  UX  CaMOCTOSITEIbHOM  y4eOHOM  JesATeNbHOCTH,
OKCMIEPUMEHTAIBHBIX M  HCCIENIOBATENIbCKMX  YMEHUH,  HEOOXOIMMBIX  Kak
B IIOBCE/IHEBHOM JKM3HU, TaK U B IPOPECCUOHATIBHON JAESITEIbHOCTH;

3HaKOMHT CO CHEIU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJ1a/IbIBAET OCHOBBI LIEIOCTHOTO
B3IJISiIa HA EIMHCTBO MPHPOABI W YENOBEKAa, SBIACTCS OTBETCTBEHHBIM OSTalloM
B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOM IrPaMOTHOCTH O0YyUaIOLIUXCs;

Croco0CTBYET (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOILICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEJOBEKY, BHOCUT CBOW BKJIJ B DKOJOTMUECKOE OOpa30BaHUE
00yYaroIuXCsl.

JlanHbple HampaBiieHHs B OOYYEHMM XHUMHHM OOECNedYMBalOTCs crHerupuKon
coJiepKaHusl yueOHOTO MpeAMEeTa, KOTOPBIN SBIISAETCS MEeAarornyecku aganTHPOBAHHBIM
OTpakeHHeM 0a30BOM HAYKH XMMHUU Ha OMPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 00IIero o0Opa3oBaHUs OPUEHTHUPOBAH
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Ha OCBOCHHME OOYYaIOIIMMHUCA CHUCTEMbl IEPBOHAYAJIBHBIX IOHATHH XUMHU, OCHOB
HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSTUNA OPraHUYECKOU
XUMUH.

3agadya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XMUMHYECKUX
3HAHWM — BaXHEWIWX (HaKTOB, TMOHSATHUH, 3aKOHOB M TEOPETHYECKUX IOJOKCHUM,
JIOCTYIHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, sS3bIka HAyKH, B IPHUOOIIICHUH
K Hay4YHbIM METOJIaM TO3HAHUSI MPU U3YUYEHUM BEIIECTB U XUMHUYECKUX pPEakiHii, B
GbOpMHUpPOBAaHUN W PAa3BUTHHU IMO3HABATEIBHBIX YMEHUN W WX MPUMCHCHUH B y4eOHO-
MO3HABATEIIbHON M Y4eOHO-HCCIEAOBATENIbCKOM JEATEeIbHOCTH, OCBOCHUHU TMPaBUII
0e301macHOro o0parieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipu wW3ydyeHUHM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUSI BaKHOE
3HaUCHUE TPUOOpPENr Takue IeNH, Kak: (OpMUpPOBAHUE HHTEIICKTYaJIbHO pPa3BUTOU
JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEILHOMY
MPUHATHUIO PEIICHUN, CIIOCOOHOM aAanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHIM
YKW3HU; HAMPABJICHHOCTh 00YUEHUS HA CUCTEMATUYECKOE MPUOOIIEHUE 00yJaroIUXCs K
CaMOCTOSITEJIbHOM TI03HABATEIBLHOM JIESTEILHOCTH, HAy4YHBIM METOJaM TO3HaHUA,
GOpPMUPYIOIITUM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEM K XUMHUM, OOccCIeueHHe
YCJIOBUHM, CMOCOOCTBYIOIIMX MNPUOOPETEHHUIO OOYYaAIOIIMMUCS OIbITa PazHOOOpa3HOM
JeSITEIbHOCTH, TIO3HAaHWS MW CAaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMI), WMEIOIMUX YHHUBEpPCAJIbHOE 3HAYCHUE [UJIi Pa3IMYHBIX BHJIOB
nesTenbHocTH; (opMHUpoBaHHE OOUIEH (YHKIMOHAIBHON W €CTECTBEHHO-HAYYHOU
I'PAMOTHOCTH, B TOM YHCJI€ YMEHUNU OOBSICHSATH M OLICHUBATH SIBJICHHUS OKPYKAIOIIETO
MHUpA, UCTIOJIb3Ysl 3HAHUS U OMBIT, TOJYYCHHBIE MIPU U3YUYCHUH XUMUU, TPUMEHSTh UX
Ipy pelieHWU TMpoOJieM B TOBCEIHEBHOW KU3HU W TPYIOBOW JI€ATEIHLHOCTH,
dbopmupoBaHUe Y 00YUAIOIUXCSl TYMAHUCTHYECKUX OTHOIICHUHN, TOHUMAaHUS IIECHHOCTH
XUMHUYECKUX 3HAHWM JJI1 BBIPAOOTKU SKOJOTHYECKU I1e71eCO00pa3HOTO TMOBEICHUS B
OBITY ¥ TPYJOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKPYKAIOIICH
MIPUPOJTHON CpeJIbl; Pa3BUTHE MOTUBAIIMU K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CaMOBOCIMTAHHUIO HA OCHOBE YCBOEHUS OOIIECUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K

OCO3HAHHOMY BBIOOPY MPOGUIIS ¥ HAMPABICHHOCTH JAJILHEUIIIET0 00yUeHUSI.



@OpMBI U METOIBI KOHTPOJIS JOCTUKEHUU.
Texymiast arrecTanys, UTOTOBasl, YCTHBIM ONPOC, MUCbMEHHAsI CaMOCTOSITEIbHAsA paboTa,
IpOBEpOYHasl paboTa, TECTOBBIE 33JaHNUs, JJAOOPATOPHBIE OIBITHI, IPAKTUYECKUE PadOTHI,
KOHTPOJIbHBIE paOOTHI.

OOmiee 4ucaO 4acoB, PEKOMEHJOBAHHBIX ISl M3yyeHUs XUMUU, — 134 4yacos:

B 8 Kimacce — 68 JacoB (2 gaca B HeJle10), B 9 kitacce — 66 gacoB (2 yaca B HEJIETIIO).

YYEBHO-METOAMYECKOE  OBECIIEUEHUE  OBPA3OBATEJIbBHOI'O
[TPOILIECCA

« Xumusa, 8 «iacc/ Tabpuensa O.C., OOmectBO ¢ OrpaHUYCHHOU
OoTBeTCTBEHHOCThIO  «JIPODA»;  AkuuoHepHoe  obmectBo  «M3gaTenbeTBO
«IIpocBemenue»

e Xumusa, 9 «xmacc/ Tabpuensa O.C., OOmectBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpPHOE 00111eCTBO «3naTenpCTBO
«IIpocsemienue»

1. O.CTI'abpuensan, I'.I'.JIpicoBa «Xumus Metonuueckoe mocobue — 0Oa30BBIN
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.CTlaopuensn, W.I'OctpoymoB, «OOmias XuMHs B TeCTax, 3ajayax,
ynpaxxHeHusx. 8 kinace» — M.: [Ipoda, 2023 rog.

3. O.CTla6puensn, IIL.H.bepeskun, A.A.YmakoBa «Xumus 9 KJIacC:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHuKy». — M.: [Ipoda, 2021 r.

6. O.C.l'abpuensn, I1.B.PemetoB, W.I'.OctpoymoBa «3amauyud 10 XUMHUHU H
croco0sI ux pemeHus» - M.: «poda», 2021rox.

9. 9. O.CTabpuensu, U.I'.octpoymOB «XUMHUYECKHA IKCIIEPUMEHT B IIIKOJIe 9

Kkiace»; - M.: Ipoda. — 2019 rox.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOI'O 0OILEro 00pa30BaHus
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHH B CIWHCTBE YYCOHOW M BOCIHTATEIHHOMN
JCATCIIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMU POCCUHCKUMHU COLMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSMH, IPUHATHIMHU B OOIIIECTBE MPaBUIaMH U HOpMaMH
MIOBEJICHUS M CITOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMAITU3AIIAN
oOyJaroIuxcs.

JINYHOCTHBIE pe3yJIbTaThI OTpaXkaroT TOTOBHOCTD 00yJaromuXcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIIMA W PACIIUPCHUC

OIIbITA JICSITECIBHOCTH Ha €€ OCHOBC, B TOM YHCJIC B 4aCTH.:

1) maTpHMOTHYECKOT0 BOCTIUTAHUSI:

LEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HACJIEUI0, TOHUMAHHUS 3HAYEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOTO
oOIIIeCTBa, CHOCOOHOCTH BIAJAETh JIOCTOBEpHOW MWHGOpMaIME O MepeloBbIX
JIOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTU

B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEICTABICHHS O COLHUAIBHBIX HOPMaxX U MPaBHIAX MEKIMYHOCTHBIX OTHOIIICHHUI
B KOJUICKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM, Y4eOHO-
UCCIICIOBATENLCKOM, TBOPYECKOW M JAPYIMX BHIAX IEATEILHOCTH, T'OTOBHOCTH
K Ppa3HOOOpa3HOW COBMECTHOH JICITECIBHOCTH TIPH  BBIMOJIHEHHWH  y4YCOHBIX,
MIO03HABATE/IbHBIX 3a/1a4, BHITIOJTHEHUH XUMHUYECKUX DKCIICPUMEHTOB, CO3/[aHUN YICOHBIX
IPOEKTOB, CTPEMJICHHMS K B3aWMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOIECCE DTOM
y4eOHOM NeATEIbHOCTH, TOTOBHOCTH OILICHHUBATh CBOE TMOBEJACHHWE W TOCTYIKHA CBOMX
TOBApHINEH C TO3MIMH HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS

IIOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSI:



MUPOBO33PEHUYECKUE TMPEICTABICHUS O BEIIECTBE M XHUMHUYECKOM pEaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIAE OCHOBY
JUIS TIOHUMaHHS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX PAa3BUTHS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJAHOM CpElIOH,
O pOJI XMMHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABaTEIbHbIC MOTHUBBI, HAIIPABJICHHBIC HA MMOJYYEHUE HOBBIX 3HAHUH 110 XUMUH,
HEO0OXOMMBIC 11T OOBSICHEHUS HAOJIF0TaeMBIX IMPOTIECCOB U SBJICHUIA, TO3HABATEIILHOM,

HH(I)OpMaHHOHHOfI 1 YUTATECIbCKOU KYJIbTYPbI, B TOM YHUCJIC HABBIKOB CaMOCTOSTEIIbHOM

paboThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JINTEPATYPO, JOCTYITHBIMH TEXHUUYECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJOTHH;

HMHTEpeC K 00YYEHHUIO Y TTO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CLIOCOOHOCTD

K caM000pa30BaHuI0, MPOEKTHON U UCCIIEI0BATEILCKON JIEITEIbHOCTH, K OCO3HAHHOMY

BBIOOPY HAMPABIEHHOCTH U YPOBHS OOYUEHHMS B TaJIbHEUIIIEM;

4) popMupOBaHHUSI KYJIbTYPbI 3[10POBb:

OCO3HAaHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3710pPOBbI 00pa3 *KU3HU, OCO3HAHUE TOCTIEACTBUNA U HEMPUITHE BPEIHBIX
NpUBBIUEK (YNOTPEOJEHUS] aJKOroJyisi, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOroieHns mpaBuil O€30MacHOCTH NMpU OOpalleHWH C XUMHUYECKHMMH BEIIECTBAMHU

B OBITY U peaJIbHOM )KU3HU;

5) TpyA0BOro BOCIIUTAHMA:

WHTEpPEC K TMPAKTHYECKOMY HM3yUYEeHHIO Tpodeccwii u Tpyda pas3aIuvdHOro poja,
yBaXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW ACSATEIHHOCTH, B TOM YHCIIC HA OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHWN 10 XWMHH, OCO3HAHHBIH BBIOOpP WHIWBHIYaTBHOU
TPaCKTOPHH TMPOJODKCHHS O0pa30BaHUA ¢ YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHEITHOU
poeCCHOHAIEHON JEATCILHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHH, TOTOBHOCTH

aIanTHPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0JIOrHYECKOT0 BOCIIMTAHHUS:

OKOJIOT'HYCCKH uenecoo6pa3Hoe OTHOIICHHUC K IPHUPOAC KaK HCTOYHHUKY KHU3HU



Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMs, IOHUMAHUE LIEHHOCTH 3/10pOBOT0 U O€30M1aCHOTO
oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U
IICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJICHUS MpaBuil O€3011aCHOTO
NOBEJICHUS IIPU pabOTE C BEIIECTBAMH, a TAKXKE B CUTYaLUAX, YTPOXKAIOIIUX 310POBBIO U
JKU3HU JIIOACH;

CIOCOOHOCTH MPUMEHATH 3HAHMS, INOJIy4aeMble NPH HU3YYEHUU XHUMHH,
JUISL PELIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH NMPUPOIHON CPENOU, IS MOBBILICHUS
YPOBHS 9KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX
npo0ieM M MNyTed HX peleHUs IMOCPEICTBOM METOJAOB XHWMHH, 3KOJOTUYECKOTO
MBIIUICHUSI, YMEHUSI PYKOBOACTBOBAaTbCS UM B ITO3HABATEJIBHONM, KOMMYHUKaTUBHON U

COI_[I/IaJIBHOI‘/JI IIPAKTHUKC.

METAINIPEIMETHBIE PE3YJIbTATBI

B COCTaBe METapPeIMETHBIX pEe3yJIbTATOB BBIJICIISIOT 3HAYMMBbIC
J1s1 POpMHUPOBaHUSI MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHUS (3aKOH, TEOPUSs, IPUHIINII,
rumnoresa, GpakT, CUCTEMa, MPOIIeCC, SKCIEPUMEHT U JPYTOE.), KOTOPBIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUI U3 ITUX
npeaMeToB (OPMUPOBATH TPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTHHE MHPA,

U yHUBEpCaJbHbIC Yy4eOHbIC JeHCTBUA (IIO3HABATENbHBIC, KOMMYHUKATHUBHEIC,

PETYJISITUBHEBIE), KOTOPBIE 00ecreynBaoT dbopmHpoBaHue TOTOBHOCTH

K CaMOCTOATCIIbHOMY INNIAHUPOBAHUIO K OCYIICCTBJICHUIO yqe6H0171 ACATCIBHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIC yueOHbIE [eilcTBUSs
ba3oBble JJoruueckue JelcTBUA:

YMEHMSI UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUS TTPU OCBOCHUM 3HAHWM:
pPacKphIBaTh CMBIC]T XUMUYECKUX TOHSATHUU (BBIAETATh MX XapaKTEpHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JPYTMMH TOHSTHUSMH), HCIOJIb30BaTh TOHSITHS
JUIs1 OOBSICHCHUS OTACIBHBIX (DAKTOB W SIBIICHHWH, BBIOMpPATh OCHOBAHHS M KPUTCPHUH
JUIS KJacCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUUYECKUX pEeakIuid, YCTaHABIUBAThH

IMPUYINHHO-CJICACTBCHHBIC CBA3W MCIKIY 00BEKTaMU HU3Yy4YCHUSA, CTPOUTH JIOTHYCCKHC
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paccyxlieHus (MHIYKTUBHBIC, JI€IyKTUBHbIEC, [0 aHAJOTWH), JeiaTb BBIBOABI U
3aKIJIFOUEHUS;

yMEHUE TPUMEHATh B MpOIECCe TO3HAHUA TMOHATUS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CUMBOJMYECKHE (3HAKOBBIC) MOJENIH, HCIOJIb3yEeMble B XHMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XWMHH MOJICIBHBIC TMPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJ 3JIEMEHTA), XUMu4ecKkas (opmysa U ypaBHEHUE XUMHUECKOU
pEeaKIuu — MPU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/a4, C YYETOM 3THUX MOJCIbHBIX
MPECTABICHUM BBISIBISATh U XapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX
OOBEKTOB — XUMHUYECKHUX BEIIECTB M XHUMHUYECKHX pEaKIuii, BBIABIATH 0OIIHe
3aKOHOMEPHOCTH, MNPUUYUHHO-CIICICTBEHHBIE CBS3M U IPOTHUBOPEUMS] B H3YUAEMbIX

Iponcccax u ABJICHHUAX.

ba3oBble ncciieqoBare/ibCKue AeiCTBUS:

YMEHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TAaKK€ B KaueCTBE OCHOBBI JUIsl ()OPMUPOBAHMS TMIOTE3bI IO MPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHUI;

MpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHMIO, OPraHU3alud M  TMPOBEIAECHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 33 XOJOM IIPOLECCA, CAMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 pe3yJbTaT, ((OPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTATAM

MPOBEJAEHHOTO OIBITA, UCCICAOBAHHUS, COCTABIISITH OTYET O MIPOJICTIAHHON padoTe.

Pabora ¢ unpopmaunmei:

YMEHHE BbIOUPATH, AHATM3UPOBATHh U HHTEPIIPETUPOBATH UH(POPMAITUIO PA3TUUHBIX
BUJIOB W (OpM TpeACTaBICHMs], TMOTYy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAY4YHO-
MONyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJIepKaHHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpPUTUYECKH  OIICHUBATh  IMPOTHBOPEYMBYID U  HEJIOCTOBEPHYIO
uH(OPMAIIHNIO;

yMEHUE TMPUMEHSTh pa3IMyHble METOABbl W 3alpochl NPH TMOHUCKE U OTOOpe
nH(OPMAITUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX /ISl BHITIOJTHEHHS YI€OHBIX U
MO3HABATENIbHBIX 3a/1ad OMPENCIEHHOTO0 THUIA, NPUOOPETeHHE OmNbiTa B 00JACTH

HCIIOJIB30BaHUA I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ, OBJIAJICHUC



KyJIbTYPOU aKTUBHOTO MCIIOJIb30BAHMS PA3JIMYHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BBIOMpaTh ONTHMANIbHYIO (QOopMy MpencTaBieHus HHDOpPMAMM U HLIIOCTPUPOBATH
pelaeMble 3a7aun HECIOKHBIMU CXEMaMH, JUarpaMmamu, IpyrumMu popmamu rpapuku
U UX KOMOMHALIUSAMUY;

YMEHHME MWCIONb30BaTh M  AHAIW3MPOBAThL B  IpoLecce Y4eOHOH U
UCCIIEIOBATENbCKON JESATENIbHOCTY HMH(MOPMALMI0 O BIMSHUM IPOMBILIUIEHHOCTH,

CEJIBCKOIO XO35IICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH ITPUPOIHOM Cpeabl.

KoMMyHHKATHBHBIE YHUBepPCAJIbHbIe yueOHbIe JeiicTBHUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayiora u (WiaM) AUCKYCCHUM) MO CYIIECTBY
oOcyxmaeMor TeMbl, (OPMYIMPOBATH CBOW TPEIJIOKECHHSI OTHOCUTEIIBHO BBITIOJTHCHUS
MPEJIOKEHHOMN 3a]1a4H;

NpUOOPETEHHE ONbITa MPE3CHTALMU PE3YJbTaTOB BBHIMOJHEHUS XHUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OMbITa, JIAOOPATOPHOUM PabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, YYCOHOTO ITPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TI03HABATEIBLHON U
UCCJIEIOBATENLCKON ACSTEIBHOCTA TIPH PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB U COTJIACOBAaHUS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHIMH,
«MO3TOBBIE TITYPMbI», KOOPJIUHAIIAS COBMECTHBIX JCUCTBHH, ONPEACICHUE KPUTCPUEB

IO OIIEHKE Ka4eCTBa BHITIOJHEHHOMN pabOThHI U APYTHUE);

PeryasitTuBHbIe YHUBeEpCaJbHbIC yueOHbIC JeiCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJHUPOBATh M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hamboisiee 3(PPeKkTUBHBIE CMOCOOBI pEIICHHUS Y4YEeOHBIX U
NO3HABATEJIbHBIX  3a/la4, CaMOCTOSITENIBHO  COCTABJISATH WM  KOPPEKTHUPOBATH
IIPEUIOKEHHBIA QJITOPUTM JECUCTBUM IIPUA BBINOJHEHUU 3aJaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HAHMN 00 H3y4yaeMbIX OOBEKTaxX — BEIIECTBAX M pEAKIMIX, OLEHUBATH
COOTBETCTBHUE IOJYYEHHOTO pe3yjbTaTa 3asBJIICHHOM ILIEJIH, YMEHHE HCIIOIb30BATh U
aHAIM3UPOBATh KOHTEKCTHI, IIPEUIAracMble B YCIOBUN 3a1aHUM.
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NNPEAMETHBIE PE3YJIBTATBI

B cocTaBe mpenMeTHBIX pe3yabTaToOB MO OCBOCHHUIO 00S3aTEIBHOTO COJEPKaHMUS,
YCTaHOBJICHHOTO JaHHOW (henepanbHOil pabodelt mporpamMMoil, BELIETSIOT: OCBOCHHBIE
OOy4arolMMHUCST Hay4HbIE 3HAHMS, YMEHHUA U CIOCOOBI ACHCTBHIA, crenuduueckue
Ui TIpeAMETHON 005acTu «XUMUS», BHIBI ACATEIBHOCTH IO TOJyYEHHUIO HOBOTO
3HAHUS, €r0 UHTEPIPETAIUU, TPEOOPA30BAHHIO U MPUMEHEHHIO B PA3IMUHBIX YUeOHBIX
Y HOBBIX CUTYaIIHsX.

K koHiy oOydenuss B 8 kiacce ImpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX IIOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, CMECh (OJIHOPOJAHAs U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJEKYyJspHas macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJIIPHAsA Macca, MaccoBasi OIS XMMUYECKOIO JJIIEMEHTa
B COCIUHEHUHU, MOJSIpHBIA  O00BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPUILIATENILHOCTh, CTENIEHb OKUCIICHHSI, XUMUYECKas peaklusl, KiIacCuPpuKalus
pEaKIUi: peakuuu COCAUHEHMs, PEaKLIMMU PA3JI0KECHUSA, PEAKIIMU 3aMELICHUs, PEaKIUn
oOMeHa, 9K30- ¥ dHIOTEPMHUUYECKHE PEAKIMH, TEIUIOBOM 3(h(PEeKT peakuuu, sipo aToMa,
AJIEKTPOHHBIN CJOW aroma, aTOMHas OpOuTajb, paguyc aromMa, XUMHUYEcKas CBS3b,
[IOJIIpHAsi W HENOJISIpHAs KOBAJIEHTHas CBs3b, MOHHAsA CBA3b, WOH, KAaTUOH, aHWOH,
pacTBOp, MaccoBasi 10JIs1 BEIECTBA (MPOLIEHTHAsI KOHLIEHTPALMs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX IIOHATUN U IPUMEHSATDH 3TH
IIOHATHS IPU ONIMCAHUU BEILIECTB U UX IPEBPALLICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [JIsl COCTaBJieHHUS (OpPMyYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTIPE/EIIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb
OKHUCJIEHUSI D3JIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEIIECTB
K OIpeneia€HHOMY Kjaccy COeAMHEHUH 1o (opMysiaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHasl U MIOHHAsI) B HEOPTaHUYECKUX COEAMHEHUSIX;

packpsiBaTh cMmbich [leproguueckoro 3akona J{.M. MenzaeneeBa: 1eMOHCTPUPOBATH
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NOHMMAaHHE NEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHMX D3JEMEHTOB OT MX
nosioxkeHus: B Ilepuoguueckoil cucreme, 3aKOHOB COXpPAHEHHS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOTaapo;

ONKCHIBAaTh M XapaKTepu3oBaTh TabmuuHyro Qopmy lleprnoanueckoil cucTemsl
XUMHUYECKUX AJIEMEHTOB: Pa3jiuyarTh HOHATHS «IJIaBHAs moAarpymnma (A-rpymnma)» u
«roboynast moarpynmna (b-rpynma)», Mansle W OOJBIINE MEPUOJBI, COOTHOCHUTH
o0o03HaueHUsA, KOTOpele UMeloTcs B Tabmuie «llepuoaudeckas cucreMa XHMHUYECKHX
anemeHntoB /.M. MenneneeBay C 4YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsii  sjapa, OO0Ilee 4YHUCIO »JIIEKTPOHOB U
pacnpeiesIeHue UX 0 3JIEKTPOHHBIM CIIOSIM);

KJacCCU(PUIMPOBATh  XMMHMUYECKHE  JJEMEHTHI, HEOPraHWYEeCKUE  BEIIECTBa,
XMMHUYECKHUE peakuuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB,
1o TeroBoMy 3 PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMHUYECKUE CBOMCTBA BEIIECTB PA3TMUYHBIX
KJIACCOB,  MOATBEPXKAAasl  ONMCAaHWE INPHUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHMM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;

MIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHNS XUMUYECKHUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSX;

BBIUKCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MaccChl BEIECTB,
MacCOBYIO JOJK0 XUMHUYECKOTO 3JIEMEHTa Mo (GopMysie COeIUHEHHUs, MACCOBYIO JIOJIIO

BEILIECTBA B PACTBOPE, NPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUN;

IIPUMEHSATh OCHOBHBIE OIEPAlMU MBICIIUTEIIBHON JIEATEIIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, O0OOIICHHE, CHCTEMAaTH3aIluI0, KIaCCH(PUKAIMIO, BBISBICHUE NMPUYHMHHO-
CJICICTBEHHBIX CBSI3€M — JUISI U3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPECHUE, MOJICTTUPOBAHNE,
HKCIIEPUMEHT (PEaJIbHBII U MBICJICHHBIH );

CJIeIOBaTh TIPAaBWJIAM TIOJIb30BAHUS XMMUYECKOW TMOCYAOW UM JabopaTOPHBIM
0o0OpyZIOBaHMEM, a TaKXE MpaBWIaM OOpalieHus C BEIIeCTBAMH B COOTBETCTBUU
C UHCTPYKIIUSIMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUUECKUX OMBITOB IO MOJTYYEHUIO

U cOoOMpaHMIO Tra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCJIOPOAA), MPUTOTOBICHHUIO
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PaCTBOPOB C OINPEACIEHHON MAaCCOBOM JIOJIEH paCTBOPEHHOTO BEILIECTBA, IJIAHUPOBATh U
IIPOBOJUTh XUMHUYECKUE DKCIIEPUMEHTBHI II0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOIIbIO UHAMKATOPOB (JJaKMYC, (peHOoJIPTalIenH, METUIIOPAHK U IPyTHE).

K koniy oOydenuss B 9 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOIIUXCST YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJa, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHCIEHHs, XMUMHUYECKas PEaKIus, XUMHYECKas
CBSI3b, TEIUIOBOM 3(p(eKT peakuuu, MOJb, MOJSPHBI 00BbEM, PACTBOP, AJNEKTPOJIUTHL,
HEAJIEKTPOJUTHL, DJIEKTPOJIMTHYECKAs JUCCOLMALMs, pEaKIU HOHHOroO OOMeHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKIUH,
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJJIOTpONus, amM(pOTEPHOCTb, XMMHUYECKasl CBI3b (KOBaJIEHTHa,
VOHHAs, METAUIMYECKas), KPUCTALINYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM pEaKkuuu, IMpeaenpHo nonyctuMas KoHuneHtpamus [IJIK
BEILIECTBA,

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATHITH
MOHATHSI TIPU ONMCAHUY BEILIECTB U UX MPEBPALICHUN;

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUJIsi COCTaBlieHUS (OpMYJ BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENIATh BAJICHTHOCTH M CTEIEHb OKHUCJICHUA XHMHUYECKUX DJIEMEHTOB
B COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPHUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEOUHEHH mo (opMysiaM, BUJ XMMHUYECKON CBSI3U (KOBaJeHTHas, HMOHHafi,
METaJUINYecKasi) B HEOPraHWYECKHX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dbopmyre, xapakTep cpeibl B BOJHBIX PAaCTBOPAX HEOPraHUYECKHX COCAUHEHUH, TUI
KPUCTAUINYECKON PEIIETKN KOHKPETHOT'O BEILECTBA;

packpbiBath  cMbIici  [lepuommueckoro  3axkona .M. MenneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEepPU30BaTh TAOJIUYHYIO POpMy
Ileproguyeckor CHUCTEMBI XUMHYECKMX OJJIEMEHTOB: DPa3JINYaTh IIOHATHS «IJIABHAs

noarpynmna (A-rpynma)» u «mnobounas noxarpynna (b-rpynma)», manbie U OOJbIITHE
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NEpUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOpble HMEIOTCA B MNEPUOAMYECKOMN
TaOJIMIE, C YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOECHHUS AaTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij si/ipa, 00IIee YUCIIO 3JIEKTPOHOB U paclpeaesieHUe UX 110
AIIEKTPOHHBIM CJOSAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
3JIEMEHTOB U MX COEAMHEHUH B Ipeneax MaybIX MIEPHUOJO0B U IVIABHBIX MOATPYII C
Y4ETOM CTPOEHUSA UX aTOMOB;

KIacCu(pUIIMPOBaTh ~ XMMHUYECKHE  3JEMEHTBhl, HEOpPraHWYeCKHe

BEIIECTBA, XUMHUYECKHE peakuuu (o YuciIy Hu

COCTaBy Y4YaCTBYIOIIMX B pEAKIMH BELIECTB, MO TeIIoBOMYy 3(hdexTy, Mo
U3MEHEHHUIO CTENEHEH OKHUCIEHUS XUMHUYECKHX OJJIEMEHTOB); XapaKTepHU30BaTh
(ommceIBaTh) OOmMUE W cHenupUYECKHe XUMUYECKHE CBOHCTBA MPOCTHIX |
CJIOXHBIX BEIIECTB, MOATBEPK/1as OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINH;

COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUYECKON JUCCOLMALMM KUCIOT, IEJI0YEN U
COJICH, TOJIHBIE U COKPAILIEHHBIE YPABHEHHS pPEaKUUid MOHHOTO OOMEHa, YpaBHEHHUS
peakumii, IOATBEPXKIAIOIIMUX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M  MEXIY
BEIIECTBAMH Pa3JIMYHbIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHMCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKIIHM
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUui;

IPOTrHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

BBIUMCIIAT OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYKO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTa M0 (popMyJsie COETUHEHHS], MACCOBYIO JI0JIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN pEeaKIny;

coOMIoaTh MpaBWia TOJB30BAHUS XHMHUYECKOM MOCYJO0M W J1abopaTOpHBIM
obopynoBaHueM, a TaKXke TMpaBwia oOpalieHus ¢  BelecTBaMH B
COOTBETCTBUM C HWHCTPYKUUSMHU MO BBINOJHEHUIO J1a00OpaTOPHBIX XHUMHUYECKHUX
ONBITOB IO TMOJYYEHHIO U COOMpaHMIO Tra3000pa3HBIX BEIIECTB (aMMHaka W
VTJIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, TMOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB pPa3MYHbBIX

BEILIECTB: PACMO3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOoMUA-, HOAUA-, KapOoHAT-,

14



docdar-, cunukar-, cyiabhar-, TUAPOKCHA-UOHBI, KATHOHBI AMMOHHUS W HWOHBI
WM3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIICCTB;

MPUMEHATh OCHOBHBIC ONEPALMM MBICIUTEIBHOU JEATEIBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0O0OOIlEHHe, CHUCTeMAaTH3alMI0, BBIABICHHE IPUUYUHHO-
CIEIACTBEHHBIX CBSI3€M — JJII U3YyUYECHUS CBOMCTB BEUIECTB M XHUMUYECKUX PEAKIUU,
€CTECTBEHHO- HAy4Hble METOJAbl TMO3HAHUS — HAOJIOJICHHE, U3MEPECHHUE,

MOJICJIUPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).

COAEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYa/IbHbIC XMMHUYECKHE MOHATHSA

[Ipenmer xumun. Ponp XMMHUM B KA3HHU YEIOBEKA. XHMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BEILIECTB.
ITonstne o MeTomax IO3HaHMA B XUMHH. UucThie BemiecTBa M cMmecu. CriocoObl
pa3aeeHus: CMeceu.

ATOMBI HU MOJIEKYJIbl. XUMHUYECKHE BJIEeMEHTbl. (CHUMBOJIBI XUMHYECKHX

AJIEMEHTOB.

[IpocTble U CH0XKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmysia. BaJleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTEIbHAsA atoMHas Macca. OTHOCHTENIbHas
MOJIEKYJIsIpHasg macca. MaccoBast 10J1s1 XUMHYECKOT0 AJIEMEHTA B COCIMHEHNH.

KonnuectBo BemectBa. Mousib. MonsipHas Macca. B3auMOCBSsI3b KOJIMYECTBA,
MacCchl M 4YHCIA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKHUX COCTUHCHUM.

DOU3NYECKME U XUMHUYECKHE SABJICHUA. XUMHYECKasl peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHMS MacChl BEIIECTB. XuUMHUecKue ypaBHeHus. Kiaccuduxanus

XUMUYECKUX PEeaKUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHa).

Xumuueckuii IKCnepumenm:.
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3HaKOMCTBO C XMMMYECKOH IMOCYJ0M, MpaBUiaMu pabOThl B J1a0OpaTOpUU U
npuéMamMu oOpaiieHusi ¢ 1a00paTOpHbIM 000PYAOBAaHHUEM, M3YyYEHHE U OIHCAHUE
bu3MUecKuX CBOMCTB  00pa3llOB HEOPraHMYECKUX  BEIIECTB, HAOIIOJCHUE
dusnueckux (MIaBiIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHHE caxapa B CTYIKe, KUTICHUE
U KOHJIGHCALUsI BOJIbI) U XUMHUYECKUX (FOpEHHE CBEUYM, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHUM, HAOJIIOJIEHUE U ONMCAHUE
NpPU3HAKOB  NPOTEKAaHUS ~ XMMHYECKMX  peakuuid  (pa3lokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPHUIIOM Oapuisi, pa3iokKeHUE THAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE Xene3a ¢ pacTBopoMm coiu meau (ID),
U3y4EHUE CIIOCOOOB pa3iesieHus: cMecell (C NMOMOIIbI0 MarHuTa, (QUIbTPOBAHUE,
BbIMIapUBaHueE, AUCTWUIALNS, XpoMaTorpadus), MpoBEeIEHUE OUYNUCTKUA MOBAPEHHOMN
cConM, HaOmIoIeHWe W ONHCAaHHWE  pPe3yJbTaTOB  NPOBEIACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MacChl, CO3JIaHUE MOJENEH MOJEKYJ

(ILIapOCTEePKHEBBIX ).

BaxHeune npeacTaBuTe M HEOPraHMYECKUX BELECTB

Bo3nyx — cmech razo. CocraB Boznyxa. Kuciopog — 3JIeMEHT W MPOCTOE
BeulecTBo. HaxoxkneHue Kuciaopoga B MOpupoae, (PU3MUYECKHEe M XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. I[Ipumenenue kucimopoga. CrocoOsl
MOJTYYEHHUS KUCJIOpoJa B J1a0OpaTOpUuM U MPOMBILUIEHHOCTH. KpyroBopot

KHcaopoa B mpupoe. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPOAaA.

TeroBoit »pdexT XuMHUYECKOW peakiuu, TEPMOXHUMHYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakuuu. TOIIMBO: yrojlb M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOIO 3(pekTa, pazpylieHne 030HOBOTO CIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxxaenne Bonopoaa B Ipupoze,
dbuznyecKkre U1 XUMUUECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI monyueHus. KucmoTsl
U COJIH.

MounsipHblii 00bEM ra3oB. PacuéTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CcBOMCTBA BOABL. Boma kak pacrBopurenb. PacTBOpEL
HacellieHHble ¥ HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10151 BEHIECTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBaHMS.

Ponp pacTBOpoB B MpUPOAE W B KU3HU yeiaoBeKa. KpyroBopoT BOJBI B MPUPOJE.
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3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmueckux coequHennid. Oxcunpl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yronie  (OCHOBHBIE,  KUCIOTHBbIE, aM(pOTEpHbIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. @usndeckue U XMMHUECKHUE CBOICTBA
okcu10B. [lomydeHune okcuaoB.

OcHoBanusa. Krnaccudukarmuss OCHOBaHWN: TIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkmarypa ocHoBanmii. Dusznueckue W XHMHUYECKHE CBOWCTBA
ocHoBaHuy. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kuciaor. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psan axktuBHoctn MetamuioB H.H. bekerosa.
[TonydyeHne KUCIoT.

Comu. Howmenknatypa coneid. @U3NYECKME UM XUMHYECKHE CBOMCTBA

COJIEH.

[TonmydyeHnue conen.

I'eneTnueckas CBs3b MCIKAY KlIaCCaMHU HCOPTaHNYCCKHUX COCI[HHCHHﬁ.

Xumuueckuii 5kcnepumenm:

KaueCTBEHHOE OIPECIICHUE COJCpPKAHUSI KUCIOpOAa B BO3JyXe, MOJIyYCHHE,
coOupaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB KHCIIOpOJa, Hab0IeHne
B3aMMOJICUCTBUS BEIIECTB C KHCIOPOJOM U YCJIOBHS BO3HHKHOBEHUS W
MpeKpalieHus: ropeHus (moxkapa), O3HaKOMJIEHUE ¢ 00pa3llaMi OKCHUIOB M ONTUCAHUE
WX CBOWCTB, TIOJy4YeHHE, COOMpaHUE, paclio3HABaHUE M M3yYEHHE CBOMCTB BOJIOpOIA
(ropenue), B3auMozeicTBue Bogopoaa ¢ okcugomM Menu (II)  (Bo3MoxkHO
HCIIOJIb30BaHUE BUCOMATEPUAIIOB), HaOIOIeHHe 00pasIioB BEIIECTB KOJIUYeCTBOM 1
MOJIb, HCCJICIOBaHWE OCOOEHHOCTEH pAaCTBOPEHHUS BEIIECTB C  Pa3IMYHOMN
pPacTBOPUMOCTBIO, TPUTOTOBJIICHHE PACTBOPOB C OIPEACTIEHHOW MAacCOBOW JOJeH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJLI C MeTaUIaMU (HaTpueM U
KaJIbIIeM) (BO3MOKHO HMCTIOJB30BAaHKE BHUICOMATEPHAIIOB), UCCICIOBaHNE 00pasIoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHWE M3MEHEHHS OKPAaCKU
WHIWKATOPOB B PAcTBOpax KUCJOT M IIEIO0YCH, M3ydeHHUE B3aMMOJICHCTBHS OKCHIA
meau (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KHCIOT C METaUIaMH, peaKIui

HEWUTpaIu3aluy, MOJy4eHHUE HEPACTBOPUMBIX OCHOBAHUU,
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BBITCCHCHUC OJHOI'0 MeTallia APYyIrum n3 pacTBOpa COJINn, peuICHUC
9KCIICPUMCHTAJIbHBIX 3ada4 II0 TEMC «Baxneine Kiaccel HCOPIraHNM4YCCKUX

COEIMHEHUI.

Ilepuonnueckuit 3axkoH U Ilepuonnueckas cucrema XUMHUUYECKHUX 3jeMeHToB .M.
MenneneeBa.  CtpoeHue  aToMoB.  XHUMHUYECKas  CBsi3b.  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIC PEAKIINU

[lepBble TOMBITKM KJIAacCU(UKAIMKM XUMUYECKUX dieMeHToB. [lonsTHe o
rpynmnax CXOJHBIX SJEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEPHbIE OKCHUJIBI U
TUIPOKCHUBL.

[Tepuonnueckuit 3akoH. llepmoamyeckas cucremMa XHUMUYECKHUX DSJIEMEHTOB
O.U. MenneneeBa. KoporkomepuoaHas ¥ JJUHHONEpUOJHAs  (HOPMBI
[Tepuonnueckoit cucremsl xumudeckux snmemeHToB .M. Menneneesa. [lepuonbl u
rpynnbl. GU3NYECKUAN CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA W TPYIIIIBI
DJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX snuep. M3oromnsl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JIOYEK  aTOMOB  TeEepBhIX 20  XUMUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucrembl [[.M. MeHnneneeBa. XapaKTEpUCTHKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanyeckoit cucreme [I.11. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue  Ilepuogmueckoro 3akoHa u  llepuoanveckodl  CHCTEMBI
XAMHUYECKUX 3JJIEMEHTOB JUIS pa3BuTUs Hayku u npaktuku. [I.UW. MenneneeB —
YYEHBIN U TPAKIAHUH. XUMUYECKas CBSI3b. KoganenTnas (mossipHast u
HETOJISIpHAsI)  CBSA3b.

DJEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.
Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl

OKHCJICHUS M BOCCTaHOBJICHUA. OKMCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumernm.
HN3Yy4YCHHUC 06pa3u03 BECIICCTB MCTAJIZIOB MW HCEMCTAJIOB, B3aMMO/ICHCTBHE

TUAPOKCHJAa IIMHKa C pacTBOpaMH KHCIIOT H I].[@JIO‘-ICﬁ, IMPOBCACHUC OIIbITOB,
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WUIKOCTPUPYIOLIMX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKLUU

(ropeHue, peakliuy pa3IoKeHUsI, COSTUHEHU).

Meoscnpeomemmsie cesazu

Peanmzanust MeXNpeaIMETHBIX CBS3€M IpU H3YYeHHMM XHUMHUHW B 8 Kiacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX MOHSATHM,
TaK ¥ MOHSATUM, SBJISIOMIUXCS CUCTEMHBIMU JIJIs1 OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITHKJIA.

OO0mme ecTecCTBEHHOHAYYHBIC TOHATHS: HAYYHBIM (pakT, THIOTE3a, TEOPHS,
3aKOH, AaHallu3, CHHTE3, KiIacCU(pUKaALUsI, TEPUOJAUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3uKa: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI,
pPalMOAKTUBHOCTh,  MOJIEKYJIa,  JJICKTPUYECKHH  3apsij,  BEIIECTBO,  TEJoO,

00BEM,

arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (U3MUECKUE BEIIUYUHBI, €IUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: hoTtocunTes, Apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,

IMOJIC3HBIC NCKOIIA€MBbIC, TOIIIINBO, BOAHBIC PCCYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peakus

[Tepuognueckuii 3akoH. Ilepumoamyeckas cucremMa XHUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOWCTB
XAMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, KaJMsl, KaJblUs MW HX
COEMHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leprnoanyeckoit cucreme
Y CTPOCHHEM HUX aTOMOB.

CtpoeHue BemiecTBa: BHUIBI XUMHUYECKOW CBS3U. THIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PELIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus M HOMEHKIaTypa HEOPraHMYECKHUX BEIIEeCTB. XUMHUYECKUE
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CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pAa3jgM4YHBIM KJaccaM HEOPraHWYECKUX
COEIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudpukanums  XUMHYECKMX  peakiuil 1O  pa3juyHbIM  TMpPU3HAKaM
(IO 4YMCIly M COCTaBy Y4YacTBYIOIIMX B pEAKIMH BEIIECTB, IO TEMJIOBOMY
3pdekTy, M0 H3MEHEHHIO CTENEHEH OKHUCICHUS XUMUYECKHUX DJIEMEHTOB, II0
0o0OpaTUMOCTH, MO YYAaCTHIO KaTalu3aTopa). JK30- U IHAOTEPMHUYECKUE PEaKIUH,
TEPMOXUMUYECKUE YPABHEHUS.

[lonsitTue o ckopocTH XuUMHUUYecKOW peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHX peakuusx. [IoHsATHE O TOMOTE€HHBIX U TeTEPOreHHBIX
peakiusax. Ilomstme o karammse. [loHATME O XHMHYECKOM PaBHOBECHM.
@axkTOophl, BIMAKIIKAE HA CKOPOCTh XHUMHMYECKOM pEaKkUMU U II0JI0KEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIE peakuuu, ANEKTPOHHBIN OastaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKknuu. CocraBnenue YPaBHEHUMU
OKHCIIUTEIIbHO- BOCCTAHOBUTENBHBIX PEAKIMH C  HCIOJB30BAHMEM  METOAA
3JIEKTPOHHOT'O OaaHca.

Teopust PIEKTPOMUTUYECKOW NUCCOLMUALMN. DJIEKTPOIUTBI U HEDJIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MexaHW3M OHCCOLMAUMU BELIECTB C PAa3IMYHBIMM BHUIAMH
xumuueckon cBsizu. Crenens aucconuanuu. CuiabHbIE U CJ1a0ble AIEKTPOJIUTHIL.

Peakuun moHHoro obmeHa. YCIoBUS MPOTEKaHUS PEaAKIUd MOHHOTO OOMEHa,
NOJIHBIE W COKpauI€HHbIE MOHHBIE ypaBHEHUs peakuuid. CBONCTBAa KHUCIOT,
OCHOBAaHMI M COJIEH B CBETE MPEJICTABICHUN 00 JIEKTPOIUTUYECKON AUCCOIUAIINH.

KauectBeHHbIe peakunu Ha HOHBL. [[OHSATHE O THIPOIU3E CONEH.

XumuuecKkuil IKCHEPUMEHM:

O03HAKOMJICHHE C MOJICISAMHU KPUCTAUIMYECKUX PEIIETOK HEeOPraHUYECKUX
BCI[ECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUH OT
BO3JIEUCTBUS PA3IMYHbBIX (PaKTOPOB, UCCIIEIOBAHNUE IIIEKTPOIMPOBOJHOCTH PACTBOPOB
BEILIECTB, IIpOIlECCa JUCCOLUMAIMM KHUCJIOT, IIeao4er u coneil  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEO MATEpPUAJIOB), MPOBEICHHE OMBITOB, HWJUIFOCTPUPYIOIINX

MPU3HAKHU MPOTEKAHUSI peaKI[Mii HOHHOTO oOMeHa (00pa3oBaHuE OCajKa, BblleJICHUE
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ra3za, oOpa3oBaHHE BObl), OMBITOB, WILIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKUMN (FOPEHUE, PEaKUUU  PaA3JIOKEHUS, COECIHHEHHS),
paclo3HaBaHUE HEOPraHUYECKUX BELIECTB C IOMOIIBIO KAYECTBEHHBIX PEaKIUI

Ha MOHBI, PCHICHNC SKCIICPUMCHTAJIbHBIX 3aJ1a4.

HemeTaJsnibl 1 X cOeIMHEHUSA

OOmrast  xapakTepucThKa TamoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHu okuciieHua. CTpoeHne W (U3UYECKHUE CBOMCTBA MPOCTHIX
BEI[ECTB — raJIOr€HOB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOJIECHCTBUE C
MeTaJJIaMH, HeMeTaUlaMH, Iiesodamu). XsopoBojopoa. ConsiHag KHUCTOTA,
XUMUYECKUE  CBOMCTBA, TNOJy4YyeHHE, NpuMeHeHue. [lelictBue xyopa U
XJIOPOBOJOPOJIa HA OPraHW3M YEJOBEKa. BaxkxHeume XJIOopUuIbl U UX HAXOXKICHHUE B
MIPUPOJIE.

OO6mrass xapaktepucThka 35eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE  CTENEHU okucnenusi. CtpoeHue u (unyecKue
CBOMCTBAa MPOCTBIX BEIIECTB —  KUCIOpoAa W cepbl.  AJUIOTPOIHBIE
Moau(pUKAIUK KHUCTOpoJa M cepbl. XUMUYECKUEe cBoicTBa cepbl. CepoBoaopos,
CTpOoeHHE, (QU3NUEeCKHe U XUMUYeckue cBoMcTBa. OKcuabl  Cephl  Kak
MPEACTaBUTEIM  KHUCIOTHBIX  OKcuaoB. CepHas KucloTa, (QU3NYECKHEe U
XUMHUYECKHE CBOMcTBa (0OI[Me Kak MpPEACTaBUTENs  KjJacca KUCIOT |
cneruuyueckne). XUMUYECKHUE PEAKIUH, JIeKallhue B OCHOBE MPOMBIILIEHHOTO
crocoba TModydeHuss cepHou KucioThl. [lpumenenue cepHoil kuciotel. Conu
CEpPHOU KHCJIOTHI, KAYECTBEHHASI peakius Ha cyJb(aT-HoH.

Haxoxnenue cepbl 151 ee COCIMHCHUUA B MIPUPOJE.
XUMUYECKOE  3arpsi3HEHHE  OKpYyXKaroled  Cpelbl  COCAMHEHUSMH  CEphI
(KUCIIOTHBIE  JOXKIW, 3arpsA3HEHHE BO3JyXa M  BOJOEMOB), CIOCOOBI  €ro
npenoTBparieHusi. O0mas xapakTepucTuka 3JieMeHToB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIC CTETNECHU OKHUCICHHUS. A30T, pacnpoCTpaHCHHE B
npupoze, GU3MYecKue U XUMHUYECKHe CcBoicTBa. KpyroBopor azora B mpupoje.
AmMMuak, ero ¢u3MUECKHE W XUMHYECKHE CBOMCTBA, MOJy4YE€HUWE U TPUMEHCHHE.
Comu aMmoHMs, uX (U3MYECKHUE U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.

KauecTBenHas pe€aKuuss Ha HWMOHbI aAMMOHMHA. A3oTHas KHCJIOTAa, ee IMOJIYUCHUC,
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duznyeckue U XUMHUYECKHUE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kilacca KUCIOT U
cneuuduueckue). McrnonpzoBaHue HUTPATOB U COJICH aMMOHHUS B KauyecTBe
MHUHEPAITBHBIX YI0OpeHNd. XHUMHUYECKOe 3arps3HCHHE
OKpYXarolen cpeapl COSAMHEHUSMU a30Ta (KHCIOTHBIE JIOXKIH, 3arps3HEHUE
BO3/yXa, MOYBBl U BOJ0EMOB). Docdop, ammoTpornHbie Moaudukanuu ¢ocdopa,
¢dusnueckne w xummueckue cpoiictBa. Okcunx  dochopa (V) u  dochopHas

KHUCTIOTa, (PU3NYECKUe

U XUMHYECKHE CBOICTBa, mnonydeHue. Hcmonb3oBanue ¢ochaToB B KauecTBe
MUHEpaIbHBIX YIOOPEHU.

OO6mass xapakrepucThka 35eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIEHU OKHUCIEHUA. YTIEpOJ, aJUIOTPONHbIE MOAU(DUKALIIH,
pacnpocTpaHeHUEe B MpUpPOAe, PU3NYECKUE U XUMHUUECKHE CBOMCTBA. AJICOPOIMSL.
Kpyrosoport yraepoaa B mpupozae. OKCUIpl yriepoaa, ux Gu3n4eckrue 1 XuMUYECKHUe
CBOMCTBA, JCHCTBUE HA JKUBBIE OpraHU3MbI, IIOJy4EHHME W NPHUMECHECHHUE.
OKojoruueckue mnpoOsieMbl, cBs3aHHble ¢ okcuaoM yriepona (IV), rumoresa
r100aIbHOTO TOTEIJICHUSI KJIMMaTa, MapHUKOBBIM 3(dekT. YrojbHas Kuciaotra u eé
CONM, UX (PU3NYECKHE M XUMHUYECKHE CBOMCTBa, IMOJYYEHHE M TNPUMEHEHHUE.
KauectBenHas peakuus Ha kapOoHaT- WOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COECTUHEHMSIX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTHJICH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIOTA).
[TpupoiHbIE UCTOYHHUKH YTIEBOJOPOAOB (yToJib, MPUPOAHBIN ra3, He(Th), IPOAYKTHI
ux nepepaboTku (OEH3WH), UX pOJb B OBITY M MNPOMBINUIEHHOCTH. [loHsTHE O
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: JKUPaX, O€IKax, YriieBoJax — U UX POJH B )KU3HU
yesoBeka. MaTtepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COEAUHEHUM.

Kpemuuii, ero ¢usmueckue u XHMHYECKHE CBOWMCTBA, MOJIYYEHUE U
npuMmeHnenue. CoenuHeHus: KpeMHus B npupoze. O0mue npeactaBieHust 00 OKcuie
kpemuus (IV) u xpemuueBoit kucinore. CHIMKaThl, UX WCIONH30BAHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHelie CcTpouTeNbHbIE MaTepualibl: KepamHKa, CTEKJIO,
IIeMEeHT, OeToH, kene300eToH. IIpobOmempl  Ge30macHOTO  MCIOJIB30BAaHMS

CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGIIHGBHOﬁ KH3HU.

22



Xumuueckuii IKCnepumenni.

U3ydeHrne 00paslloB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJSTHOW KHCJIOTHI,
NPOBEJICHIE KaUECTBEHHBIX PEaKlUii Ha XJIOPU-UOHBI U HAOII0IeHIE TPU3HAKOB MX
MPOTEKAHUs, OTIBITHI, OTpaKatoIue (GU3NISCKHE U XUMHUYECKHIE CBOMCTBA TAJIOTCHOB
U HX COCITMHECHHI (BO3MOXHO UCTIOJIb30BaHUE BUJICOMATEPHAIIOB),
O3HAaKOMIJICHHE C 00pa3IamMu XJOPUAOB (TAJIOTCHHUIOB), O3HAKOMIICHHE C 00pa3iaMu
ceppl W €€ COCAMHEHUSMH (BO3MOXKHO WCIOJIB30BaHUE BHUICOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOyTIMBaHUS caxapa MOJA JCHCTBHEM KOHLEHTPUPOBAHHON
CEpHOU KHCJIOTHI, M3YUCHUE XUMUYECKUX CBOWCTB pa30aBIEeHHOW CEPHOW KHUCIIOTHI,
MPOBEJCHIE KAYECTBEHHOM peakinu Ha CyibpaT-uOH M HaONI0JCHHE TpU3HaKa e
NpPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMHU CBOMCTBaMM a30Ta, (ochopa u ux
COEIMHEHHH (BO3MOKHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB), 0Opa3laMHu a30THBIX U
dbochopHbIX ymoOpeHui, MoJiydeHue, coOUpaHHue, pPACIO3HABAHUE U H3YUYCHUE
CBOMCTB aMMMaKa, IPOBEACHUE KaUeCTBEHHBIX peakluii Ha HOH aMMOHHUS U docdart-
VOH U M3YyYEHHE NMPU3HAKOB MX MPOTEKaHHUs, B3aUMOJECHCTBIE KOHLUEHTPUPOBAHHON
a30THOM KHCIOTHI C Mepi0 (BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
U3y4eHHE MOJieel KpUCTaNIMYeCKUX peIEéToK anMasza, rpadura, QymiepeHa,

O3HAKOMJICHHEC C IIPpOHCcCCOM a):[cop6u1/m

PAcCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM VYIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MOJIy4eHHe, COOMpaHHe, paclio3HaBaHUE M M3YYCHHE CBOMCTB YTIJIEKUCIOTO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKkIMid Ha KapOOHAT W CUJIMKAT-UOHBI U H3YUYCHHE
NPU3HAKOB HMX TMPOTEKAHUS, O3HAKOMJIEHHE C MNPOAYKUHEH CHUIMKATHOU
MPOMBIIJICHHOCTH, PEIICHUE JKCIEPUMEHTANIBHBIX 3alad 1o Teme «Baxueimue

HEMCTAJIJIbl U1 UX COCAUHCHUS).

MeTaJiibl M HX COeIMHEHUA

OO0miast xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
uxX TnonoxeHus B llepuomnueckor cucremMe XuMU4YecKux dnemeHtoB .M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeramuioB. Meramnuyeckas CBs3b H
MeTaJlJInYeCcKas KpUCTaUINYeCKast peméTKa.  DIEKTPOXMUMHYECKUH  pAl
HaNpsDKeHUH MeTauioB. DU3NYecKne W XUMHUYECKHE CBOWCTBa MeTayuioB. OOmmue

CITOCOOBI IMOJIY4CHM MCTAJIIIOB. [TonsiTue o KOppPO3HUHU METAJJIIOB, OCHOBHEIC CITOCOOBI
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3aIUThl UX OT Koppo3uu. CruaBel (CTajib, YyTryH, AIOPATIOMUHUN, OpoH3a) U HX
npuMeHeHue B ObITY U ipoMbITiuieHHOCTH. [1lenounsie METAJUIbI: MOJI0KEHHUE B
Ilepuoanueckonn  cucreme xuMmuueckux sneMeHToB .M. Menneneesa, crtpoeHue
150:¢ aTOMOB, HaxoXKJCHUE B MIPUPOJIE.

dusznyeckue U XUMMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUIbl U
TUJIPOKCUBI HATPUA U Kalusl. [[puMeHeHne MEeN0UYHbIX METAIJIOB U UX COCTUHEHUN.

[[lenouyno3eMenbHbIE  METaJUIbl MAarHuii M KaJblUi: IIOJIO)KCHHE B
[Tepuoguueckon cucreMe xumuueckux siaemeHToB .M. MenaeneeBa, cTpoeHre ux
aTOMOB, HAXOXJICHUE B mpupoae. OU3NUeCKne U XMMHUYECKUE CBOMCTBA MarHus U
KaypIus. BackHelmme coequHeHns Kaiablids (OKCHA, THIPOKCHI, CoJn). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHeHHUS.

AJIFOMUHUNA: TOJIO)KEHUE B lleproanueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa, CTpOCHME aToMa, HAXOXJICHUE B mpupojac. PU3NYECKUE U
XUMUYECKHE CBOWCTBA antoMUHUA. AM(OTEpHbIE CBOWCTBA OKCHAA U THAPOKCHIA
aJIFOMUHUSL.

Kenezo: monoxenue B llepuoguueckoi cUCTEME XUMHYECKHX DJIEMEHTOB
JA.W. MenngeneeBa, CTpoeHHWE aToOMa, HaxOXAEHUE B mpupone. Pu3HYECKHE H
XUMHYECKHE CBOMCTBA ikese3a. Okcuabl, THApOKCHIsl U coiu kenesa (1) u xenesa

(III), ux coctaB, CBOWCTBA U MOJTyYCHHE.

Xumuueckuii sKcnepumenm:

O3HAaKOMJIEHHE C oOpa3laMd METAUIOB W CIUIaBOB, HUX (U3UYECKUMU
CBOMCTBaMH,  U3YYEHHUE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE  BUJEOMATEpUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS  OKCHJIA
KIbIIUSI M HATpus C BOJOH (BO3MOXHO HCIIOJB30BAaHUE BHIEOMATEpPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOW BOBI, Mpoliecca TOPEHUs Kelie3a B KHUCIOPOAE
(BOBMOKHO  UCIIOJIb30BaHUE  BHJICOMATEPUAIOB),  MPU3HAKOB  MPOTECKAHUS
KauEeCTBEHHBIX PEAKIIMI Ha MOHBI (MarHusi, Kalablys, aJIOMUHUS, IMHKA, kene3a (II) u
xenesa (I11), meau (II), HabmroeHNE M ONTUCAHKUE TIPOLIECCOB OKPAITMBAHKS TIJIaMCHH

HOHAaMHU HATPH:A, KaJIWd U KaJIbIus (BOSMO)KHO HUCIIOJIB30BaHHUC

BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMAPOKCHUIA ATTFOMUHUS U

TMAPOKCHUAA HHWHKA, PCHICHHUC OKCIICPHUMCHTAJIbHBIX 3aJad I10 TEMC «Baxneime
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MCTAJIJIbI 1 UX COCAUHCHUS).

XUMHUA ¥ OKPYKAKOLIAS cpeaa

BemecTtBa u Marepuanbl B TIOBCEIHEBHOW >KM3HM 4eJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEILIECTB M XUMHUYECKUX peakuuil B ObiTy. llepBas momours mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XYMMHUYECKOE 3arps3HEHUE OKpYyXKaromiend cpeabl (mpeaesibHas A0mycThUMas
KkoHIeHTparus BemecTB (nanee — [1/IK). Ponb xuMuu B pelieHHH 3KOJIOTHYECKHUX

po0Jem.

Xumuueckuii skcnepumenm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKIO, CIUIABbl METAJUIOB, IMOJMMEPHBIE

MaTepHuabl).

Medswcnpeomemmsbie cesazu

Peasmzannst MeXNpeaMeTHBIX CBS3€M NPU M3YYEHHMM XUMUM B 9 Kiacce
OCYIIECTBISIETCS Yepe3 UCMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U MOHATUMN, SBIISIOMINXCI CUCTEMHBIMU ISl OTJECIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIE TOHSATHS: HAay4HBIH (DaKkT, TUMoOTe3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KIacCu(pUKalusi, NEpPUOAUYHOCTb, HaOII0CHHE,
HKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHNE, MOJIENb, SIBICHUE, TAPHUKOBBIN 3P QeKT,
TEXHOJIOTHsI, MAaTEPUAITBI.

®duszuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
pPalOaKTUBHOCTb, MOJIEKya, AIEKTPUIECKUI 3apsi, MIPOBOIHUKH,
MOJTYTIPOBOTHUKH, TUIIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOe
COCTOSIHME BEILleCTBa, a3, PacTBOP, PaCTBOPUMOCTb, KpUCTAIIIMYECKas peIETKa,
CTUIaBbI, GU3NYECKUE BEIMUNHBI, €IUHUIBI H3MEPEHHUS, KOCMUYECKOE MTPOCTPAHCTBO,
IUIaHEeTHI, 3BE3b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Owocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, runpocdepa, MUHEpaAIbl, TOPHBIE TTOPOIbI, TIOJIE3HBIE

HCKOIIaACMbIC, TOIINIMBO, BOAHBLIC PECYPCHI.
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TEMATHYECKOE INIAHUPOBAHUE

8 KVIACC
Ne | Ha3zBanme Koua- | Koa-Bo KoJu-Bo DJIeKTPOHHBIN
pasjena, TeMbl BO 4acoB HA YacoB Ha o0pa3oBaTe/IbHbIH
4yaco | MPaKkTHYeCK | KOHTPOJIbH | pecypc
B ue padoThl ble padoThI
1 | Xumusa — Baxuasa |4 2 0 http://chem.rusolymp.
00J1aCTh ru
€CTECTBO3HAHUS U http://him.1september
MIPAKTUYECKOU .ru
JEATENBHOCTH https://resh.edu.ru/
YeloBeKa.
2 | BemectBa n 12 0 1 http://chem.rusolymp.
XUMUYECKHE ru
peakIuu http://him.1september
.ru
https://resh.edu.ru/
3 | Bo3ayx. 6 1 0 http://chem.rusolymp.
Kucnopon. u
[TonsiTre 06 http://him.1september
OKCHJIaX Tu
https://resh.edu.ru/
4 | Bogopon. 8 1 0 http://chem.rusolymp.
[Tonstue o ru
KHCJIOTaX U COJISIX http://him.1september
.ru
https://resh.edu.ru/
5 | Bona. PactBopsl. | 6 1 1 http://chem.rusolymp.
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http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/

[Toustue 00

OCHOBAHUAX

ru

http://him.1september

Ju

https://resh.edu.ru/

OcHoBHbIE K1acchl | 16 http://chem.rusolymp.

HEOPTaHWYECKHUX ru

COEIMHEHU I http://him.1september
.ru
https://resh.edu.ru/

[Tepuommueckuii | 5 http://chem.rusolymp.

3aKOH H ru

[Tepuoanueckas http://him.1september

cucremMa Iu

XUMHYECKUAX https://resh.edu.ru/

anemenToB /[]. U.

Menpeneena.

Ctpoenue atoma

Xumudeckast 11 http://chem.rusolymp.

CBSI3b. ru

OKHCIUTENBHO- http://him.1september

BOCCTAHOBUTEIHH .ru

bI€ PEAKIINN https://resh.edu.ru/

NTOI'O 68
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http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
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9 KVIACC

Ne | Ha3zBanme Koua- | Koa-Bo KoJu-Bo JIeKTPOHHBIN

pasaejia, TEMbI BO qacoB Ha qyacoB Ha 06p330BaTeJILHLIﬁ
4aco | MPaKTHYeCK | KOHTPOJBH | pecypc
B ue padoThbl ble padoThI

1 | IToBTOpenue 4 0 1 http://chem.rusolymp.
HN3Yy4YCHHOI'O ru
Crpoenue aToma http://him.1september

.fu
https://resh.edu.ru/

2 | OCHOBHBIC 4 0 0 http://chem.rusolymp.
3aKOHOMCPHOCTH ru
MPOTCKAHHUS http://him.1september
XUMHUYCCKUX ru
peaxiui https://resh.edu.ru/

3 | Onekrposmtudeck | 10 1 1 http://chem.rusolymp.
asl IMCCOoLaLus. ru
XUMUYECKHE http://him.1september
peakunu B .ru
pacTBopax https://resh.edu.ru/

4 | Obmas 6 1 0 http://chem.rusolymp.
XapaKTEepPUCTUKA ru
XUMHYECKUAX http://him.1september
asieMeHTOB VIIA- .ru
TPYIIIIBI. https://resh.edu.ru/
["anmorensl

5 | O6mas 6 0 0 http://chem.rusolymp.
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http://chem.rusolymp.ru/
http://him.1september.ru/
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https://resh.edu.ru/
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http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/

XapaKTepUCTHKA
XAMHAYECKHAX

ayieMeHTOB VIA-
rpynnsl. Cepa u

€€ coeqMHEHU

ru

http://him.1september

Ju

https://resh.edu.ru/

Oobmas 8 http://chem.rusolymp.

XapaKTEepUCTHUKA ru

XUMUYECKUX http://him.1september

3JIEMEHTOB VA- .ru

rpymiel. A30T, https://resh.edu.ru/

docdop u ux

COE€IUHEHUA

Oomrast 9 http://chem.rusolymp.

XapaKTCPHUCTHUKA ru

XUMHAYECKUX http://him.1september

aneMeHToB IVA- .ru

rpynmbl. YTIepo/, https://resh.edu.ru/

KPEMHUH U UX

COCANHCHUA

OO6mme cBoiictBa | 4 http://chem.rusolymp.

METAaJLJIOB ru
http://him.1september
.f'u
https://resh.edu.ru/

Baxxuetimme 13 http://chem.rusolymp.

METaJJIbl U UX ru

COCIMHCHUS http://him.1september
.fu
https://resh.edu.ru/

Bemiecra u 2 http://chem.rusolymp.
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https://resh.edu.ru/
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MaTepualibl B

ZKHN3HHU 4YCJIOBCKA.

ru

http://him.1september

OCHOBBI .ru
HKOJIOTHUECKOH https://resh.edu.ru/
I'paMOTHOCTH

UTOI'O 66
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