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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YPOBHE OCHOBHOTO OONIETO 0Opa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPeACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepaibHON paboydeld IporpaMmbl BOCIUTAHUS
U C Yy4YETOM KOHUEMIMHU TMpEnojaBaHusi ydyeOHOro mpeamera «XuMus» B
oOpasoBaTeabHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENSIX, OOIIeW cTpareruu
oOy4eHMs, BOCHHTAHUS U PA3BUTUS OOYYaIOIIUXCSA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE COJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3ienaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
Ka4E€CTBECHHbIEC XapaKTEPUCTUKU COJIEpKaHMS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  M3YUYCHHS XHUMUU C Y4YETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOTrO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1I€JIEW U3yUueHUsl ITpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYyYalolierocs IO OCBOCHUIO
y4eOHOTO COICpIKaHMS.

3HaHWE XHMHUH CIYXXKUT OCHOBOW JJisi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOydJaromierocsi, ero MnpejcTaBiIeHU 0 MaTepUATbHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrpatroT (GOpMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aMMOIIPEBPAILICHUIX
SHEPrUM U 00 HSBOJIIOIMU BEIIESCTB B MPHUPOJE, O MYTSIX PEHICHUS TJIO0ATbHBIX
npoOJieM yCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXKHOCTEH  JJII  CaMOpa3BUTUSL U
dbopmMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011el U (QYHKIIMOHATLHON IPAMOTHOCTH;

BHOCUT BKJIQJ] B (JOPMUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOy4Jaronmuxcs, HABBIKOB HX CAMOCTOSITEIBHOW  y4eOHOW  JACSTEIBHOCTH,
AKCIIEPUMEHTAIIbHBIX M MCCJIEAOBATEIbCKUX YMEHHHM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCHOHATBHOM JACATEIbHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAyYHOTO MBIIIUICHUS, 3aKJaJblBaeT OCHOBBI
LEJTOCTHOTO B3JIsiIa HA €IMHCTBO NPUPOIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



crocoOCTBYyeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B 3KOJOTUYECKOE
oOpa3oBaHHe 00y4aIOMUXCS.

JlanHbple HampaBiieHUs B OOYYEHHH XHMHH OOECIEYMBAIOTCS CHEIU(UKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  MEJaroru4ecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUHU Ha OMPEICIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX IOHSATHN
OPraHUYECKON XUMHH.

CrpykTypa coiepkaHus MpOrpaMMbl MO XUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOIO Ioaxoaa K €€ usydeHuro. CoaepikaHue CKIAAbIBAECTCS U3 CHUCTEMBI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKON
peakuuu. OO€ H3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO IPHUHIMILY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPE/ICTABICHUN
pPa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamueckoro 3akoHa /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBS3H;

— TpelncTaBleHUH 00 BIEKTPOJUTUYECKON OHUCCOLMAllMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIyYE€HHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U MOIYyYEHUS N3yYaeMbIX
BEILECTB.

OcBoeHue TMporpaMMbl T[MO XUMHUU  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMUYECKOM COCTABIIAIONIEN HayYHOM KAPTUHBI MHUPA B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJIaM
No3HaHUA B Hayke. M3yuyeHHe XMMHUM MPOUCXOIUT C MPUBICYCHUEM 3HAHUMN U3
paHee M3YyYEeHHBIX Y4YEOHBIX mpeameToB: «Oxkpykaromuii Mup», «buonorus. 5—7
KJ1acchl» U «Du3nkKa. 7/ Kiacey.

[Ipy wu3yyeHMH XUMHUM TNPOUCXOAUT (opMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEeATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpPBIL. 3a7aua
y4eOHOTr0 MpeAMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUN —
BaOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOr0 XapakTepa, sI3blka HayKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU U3YUYCHHH BEILECTB U XMMHYECKUX PEaKIUi, B
(GbopMUpPOBAaHNY U PA3BUTHH TO3HABATEIHHBIX YMEHUH U MX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AEITETbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro o0pallleHus ¢ BeleCTBaMH B TTIOBCEAHEBHOM JKU3HU.

[Ipy M3yyeHUU XUMHUU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3HaYeHHE MPUOOPENN TaKue Ied, KakK:

— (GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTb OOy4YeHUsT HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHON ITO3HABATEIbHON NIE€ATEIbHOCTH, HAy4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue ycloBUH, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00yUYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHPHOCTH, MO3HAHWA W CAMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE MJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (¢opmupoBanue o0meld (QyHKUMOHATIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJIE YMEHUWU OOBACHITH M OICHUBATH SIBJICHUS
OKpY>KaIoIIeT0 MHpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJYYCHHBIE MPU H3yUYEeHUU
XUMHH, TPUMEHSATH UX MIPH PEIICHUH MPo0IeM B TOBCETHEBHOM KU3HH U TPYIOBOM
NeSITeJIbHOCTH;

— (QopmupoBaHue y oOyyarooluXcss T'yMaHUCTUYECKHMX OTHOIICHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
L€JeCO00pa3HOro TMOBENECHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 310POBbS U OKPYKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CAMOBOCIIMTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUIS W HANPaBIEHHOCTH AATBbHEHIIIETO
oOyueHus.

OO1ee 9rciio YacoB, OTBEACHHBIX 711 M3YYCHHSI XUMUY Ha YPOBHE OCHOBHOTO
o61iero oopasoBanus B 9 kiacce coctaBisieT 68 yacoB (2 yaca B HEACIIO).



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOTPAMMbI OCHOBHOTO  OOIIEro
oOpa3oBaHUsl JOCTUTalOTCsl B X0/€ OOy4YeHHs XMMHUM B €IUHCTBE Y4eOHOU u
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUINCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMd TMOBEICHHUS M CIOCOOCTBYIOT Mpoleccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMAIU3AIIUU O0YHAIOIINXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSI CHUCTEMOM MO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUIMN U
pacIIMpEeHUE OIbITA ICSITETBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTpMoOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYCHHUS XUMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHOU HMHPOpmMaIruen o
MEPEIOBbIX JOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM W OTCYECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rPaKAaHCKOr0 BOCITUTAHMSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaX W MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJJIGKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  YUeOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW MESITENbHOCTH MPH
BBITIOJIHGHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1a4, BBITIOJIHEHUH XWMHUYECKHUX
HKCTIIEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOITIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOLIECCE ATOM yUeOHOM AesATeTbHOCTU, TOTOBHOCTH OLICHUBATh
CBO€ IIOBEJACHHWE M TOCTYIIKM CBOMX TOBApHUILEW C IO3ULMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOW PpEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHU U COCTABISIOLINE
OCHOBY /I TTIOHUMaHUs CYIIHOCTH HAyYHOU KapTHUHBI MHUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU MO
XUMUHU, HEOOXOIUMbIe ISl OOBSICHEHWS HAOJI0JAeMBIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW W YUTATENHCKOM KYJIBTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHONW pabOThl C Y4YeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHHUYECKHMMH CpEACTBAaMH HUHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0 W MO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMO0Opa30BaHUIO, MPOEKTHOM M  HMCCIEeN0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBICHHOCTH U YPOBHS OOyuY€HHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 KU3HMU, OCO3HAHUE TMOCIEJICTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOT0Jsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COOMIONICHUS] TMpaBuid O€30MaCHOCTH TMpu  OOpallleHUu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaJbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyia pa3iudHoro poja,
YBa)XEHUE K TPYAY U pe3yjIbTaTaM TPYAOBOM JESITEIIbHOCTH, B TOM YKCIIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XMMHHM, OCO3HAaHHBIA  BBIOOp
WHIUBUYAJIbHOM TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEemHON npohecCHOHATIBHON AESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJallTUPOBATHCS B IPO(ECCUOHATBHOU CpEIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKH 11e71eCO00pa3HOe OTHOLIECHUE K IPUPO/JIE KaK UCTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHHUS, NOHUMAaHUE LEHHOCTH 3J0POBOTO U
O6e3omacHoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOACHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOIIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMbI€ MPU U3YYCHUH XUMHH, IS
peleHns 3a1a4, CBI3aHHbIX C OKPY Kaloled TPUPOIHON CPEAOU, AJIsI TIOBBIIIECHHUS
YPOBHSI  9KOJIOTUYECKOM  KyJbTYpPhI, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEeM M MyTed HMX PEeIIEeHUs MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAIIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpeaIMETHBIX pe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
(bopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHLIMII,
runoTe3a, (QaxkT, CHUCTEMa, IMpPoLecC, 3KCIHEPUMEHT U Jpyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHUM U3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbIC YUCOHbIC NCUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOpHIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHSI HCMOJb30BaTh NPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACIATHL UX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU TOHSATUSIMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHHUS OTACIBbHBIX (DaKTOB M SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIacCU(PUKAIIUU XUMHUYECKUX BEIIECTB M XUMHYECKUX DPEaKIIHi,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKUE pacCyKIeHUs (MHIYKTUBHBIC, JCAYKTHUBHBIC, TI0 aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHE TMPUMEHSATH B TMPOIECCE I[O3HAHUS TOHATUS (MPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIb3YEMbIEC B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ JJIEMEHTa), XuUMHU4eckas (opMyna M ypaBHEHHE
XUMHUYECKOW pEeakIui — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU M3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHi,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIC CBSI3M W
MIPOTHUBOPEYUMS B U3yUAEMbBIX MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciiegoBarTe/bCKHe 1eCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHHUIO
YYEHUYECKUX JOKCIEPUMEHTOB, yMEHHUE HaOoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTar, (opMyJUpoBaTh 000OIIEHUS U
BBIBO/IBI 110 Pe3yjbTaTaM MPOBEAEHHOIO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTIaHHOM padoTe.

Pa6ora c nnopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh WU MHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M ()OPM TPEACTaBICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh MPOTUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3alpOChl NMPU MOUCKE M OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7au ONpeAeaEHHOr0 THIA, TPUOOpPETEHUE OMbITa B
00JaCTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCHOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANIbHYIO (pOpMY MpeacTaBieHrs HHGOpMAIUN U
WUTIOCTPUPOBATh pEIIAEMblE 3aJayl HECIO0XXHBIMH CXEMaMH, JAuarpaMMaMH,
npyrumu ¢popmaMu rpaduKu U UX KOMOWHAIUSMU,

yMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBa W TPAHCIOPTa HAa COCTOSIHUE OKPYXaroUed MNpUpOAHON
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIe JeHCTBUS:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa U (WJIN) TUCKYCCHUH) TIO CYIIIECTBY
oOcyxnaeMoi TeMmbl, (QOpMyTUPOBaTH CBOM TNPEMJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHHUS MPEIOKEHHOM 3a7a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl  [MO3HABATEIbHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeNaTh MPE3EHTALUIO
PEe3yIbTATOB BBHITIOJIHEHHUS] XMMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOpPHOIO OIIbITA,
1a60paTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, YU4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIENOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX TPoOJeM Ha OCHOBE yuéTa OOUIMX WHTEPECOB W COTJIacOBAHUs
no3unui (00Cy X aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, ONPENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIN ACSITEIBHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Hanbosee 3pGEeKTUBHBIE CIOCOObI PEIICHUs YYEOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aITOPUTM JEUCTBUM TNPU BBINOJHEHUU 3aJaHUM C YUYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBICHHOW II€JNH, YMEHHUE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIMMHCS Hay4yHbIE€ 3HAHUS, YMEHUS M CHOCOOBI



NEUCTBUN, CcHenuPUIeCKue s MPEAMETHOM o00JacT «XUMHUS», BUIBI
JEATCIBHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HaHMS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoHIy oOydenus B 8 kjiacce npeMEeTHbIC pe3yIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATECIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccuukaius peakiui: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMEUICHUs, peaKuuu
oOMeHa, K30~ U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU A(h(EKT peakiumy,
SJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, pauyC aToma,
XUMUYECKasl CBA3b, MOJSPHAS U HEMOJISIpHAS KOBAJCHTHAS CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPacTBOpP, MaccoBasi JOJi BEIIECTBa
(poreHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
MPUMEHSITh ATU TTOHSATHUS MPU ONUCAHUY BEILIECTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIsl COCTaBjieHUS (HopmyJl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEIUHEHHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGCHTHAsT W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIcia Ilepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJioxkeHuss B [lepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHWs MacChl BEIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢dopmy Ilepuonnueckon
CUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3juyaTh IIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OOJBIIME TEPHOJBI, COOTHOCHUTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomuueckass cucrteMa XmMUYeckux odnemeHTtoB J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCII0 JIEKTPOHOB U
pacnpesiesIeHUe UX M0 AIEKTPOHHBIM CIIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKIUU
BEIIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHX IMPEBpalllCHU B
Pa3IUYHBIX yCIIOBHUSX;

BBIYHCIIATh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO JJIEMEHTa MO (opMyjie COEIUHEHMUS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOMN pEaKLINH;

MIPUMEHSITH OCHOBHBIE ONEPAIIMHU MBICIIMTEIIBHOMN IESITEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, OOO0OIIEHHE, CHUCTEeMaTU3alluIo, KiIacCU(PUKAIIUIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3Y4YEHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEeaKIui, €eCTECTBEHHO-HAYYHBbIE METOJIbI
NO3HAHUA — HAONIOJCHUE, W3MEPEHHE, MOJIEITUPOBAHHUE, IKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

CJIEIOBATH MPABUJIaM IMOJIb30BAHUS XUMHUYECKOM TTOCYI0M 1 1a00paTOPHBIM
o0opyJ0oBaHMEM, a TaK)Ke IMpaBuiaM oOpalieHusi ¢ BeIIeCTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHMSIMHU TI0 BBITOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCoOBOM J10Jiell PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U TMPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOILbIO MHJIUKATOPOB (JJAaKMYC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy o0yuenust B 9 kyiacce npeaMeTHbie pe3ysibTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKUX MOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasi peaKIMsl, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOJIMTHYECKAST IUCCOLMALMA, PEAKUHUH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKINK, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHas, MOHHAas,
MeTajuInyecKas ), KpucTaJindecKas pemeéTka, Koppo3usi METaJlIoB, CIIaBHI,
CKOPOCTh XMMHUYECKOW pEAKIWH, MPEAEIbHO AOMYCTHUMAasi KOHILIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHH H
MPUMEHSThH 3TU NOHATHS MPU ONHCAHUY BEILIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB ¥ YPABHEHU XMUMHUYECKUX PEAKIINM;

OMPENICNATh BAJIGHTHOCTD U CTENEHb OKUCIIECHUSI XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy COEIUHEHHM 1o (opmysiaM, BUJ XUMHUYECKON
CBs3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMUYECKOU (opMyie, xapakTep cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAVMHEHUM, TUM KPUCTAULITUYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
Tabnuuynyto popmy Ilepuogmdeckoil CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpynmna)»y M «modoyHas
noarpynmna (b-rpynma)», manbie u OojbIIKe TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPHIE UMEIOTCS B IEPUOANUECKON TabIUIIE, C YUCIIOBBIMU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsin  sjapa, oOllee 4YHCI0 DJIEKTPOHOB U paclpejeiieHue uxX Mo
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaesax MaJlbIX MEpPUOJOB U
[JIABHBIX MOJArPYII C YYETOM CTPOEHUSI UX ATOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy W COCTaBY YYacTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIIOBOMY 3G (EKTy, MO0 U3MEHEHHUIO CTENECHEH OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEpkKaas OMNHCAHUE
puMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUSI BJCKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0OYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOIMNUX CYyIIeCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMU PA3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MOCPEJACTBOM COCTABJICHHS AJIIEKTPOHHOTO OajaHca ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUYECKHX TPEBPAIMIEHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIECTB,
MaCCOBYIO JIOJI0 XHMMHYECKOro »dJeMeHTa 1o (opMysie COSIUHEHUS,
MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKON pPEaKLINH;

COOJTI0IaTh TIPaBHJIa MOJIB30BAHUS XUMUYECKON TTOCYI0N B Ta00paTOPHBIM
obopynoBaHMEM, a Tak)Ke TMpaBuiaa oOOpalleHuss C BeIleCTBaMH B
COOTBETCTBMM C HHCTPYKIMSIMH TI0 BBINIOJHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIMBITOB IO TOJIYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKHucIIoro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAFOIINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJOpUJ-, OPOMHI-, HOIUI-,
kapOoHat-, (ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HWOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIMTCIIBHOM IEITEIHHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMATH3AIINIO, BBISIBICHUE IIPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakmuii, EeCTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpEHNEe, MOACIUPOBAHUE, IKCIIEPUMEHT (PEabHbII U MBICJIECHHBIN).



COJAEPKXAHUE OBYUYEHUA

BemecTBo U XMMHUYECKasl peaKUMs

[lepnognueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAJBLMA U UX COCTMHEHUM
B COOTBETCTBUU C IIOJIOKECHHEM »JJIEMEHTOB B llepuomnueckor cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEHIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukaiyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, T€HETUYECKAsA CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanys XMMUYECKUX PEaKIIUi 10 pa3IuYHbBIM IIPU3HAKaM (110 YHUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(]deKkTy, mo
W3MEHECHUIO CTEIEHEW OKHMCIICHUS XMMUYECKUX AJIEMEHTOB, N0 00OpaTUMOCTH, MO
y4acTHUIO KaTajlnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpPaBHCHUH.

[lonatre o0 ckOpocTH XUMHUYECKOW peakiuu. [loHsTHe 00 00paTMMBIX M
HEOOPATUMBIX XUMHUUYECKUX peakiusx. [ToHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonsarne o karanmse. [lonsTue o xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIINE HA CKOPOCTh XHMHWYECKOM PEAKIMUA W TMOJIOKEHHE XHUMHUYECKOTO

pPaBHOBECHS.
OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OajnaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKLuu. CocraBnenue YpPaBHEHUI

OKHUCJIMTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUM C  HMCIOJIB30BAHHEM  METOJAA
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTHIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M JUCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BUJIAMHU
xuMHuueckoi cBs3u. Ctenenb aucconuani. CUIbHBIC U CJIa0bIE JICKTPOJIUTHI.

Peakuun nonHoro ooMeHa. Y clioBUs MPOTEKAHUSI peaKIUii HOHHOTO OOMEHa,
MOJHbIE M COKpall€éHHbIE HWOHHBbIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAHHI U COJICH B CBETE MPEICTABICHUA 00 PJICKTPOIUTUIECKOMN TUCCOITUAIINN.
KauecTtBeHnHbie peakiinu Ha HOHBIL. [IoHsATHE O THAPOIU3E CONEN.

Xumuueckuiui 3IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HEMeTaIoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJmopua HaTpusl ), UCCIAEAOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIUU OT
BO3JICUCTBUSI  Pa3IMYHBIX  (AKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOIHOCTU



pPacTBOPOB BEUIECTB, MTPOLECCa JUCCOLMALIMY KHCIIOT, IIEJI0YEH U coseil (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO0 MATEPHAIOB), MPOBEJCHHE OIBITOB, HWILTIOCTPUPYIOMIMX
NPU3HAKM TNPOTEKAHHMS pPEAKUUd HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, O0Opa3oBaHHWE BOJBI), OIBITOB, WLIIOCTPHPYIOUIMX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUMid (TOpeHue, peakUuu pasiioKEHus,
COCIMHEHHS), pAaClO3HABAaHUE  HEOPraHWYECKHX  BEIIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEAKI[MI HA UOHBI, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 4 MX COeIMHEHUA

OOmiasi xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIEe CTENEeHU OKucieHHs. CTpoeHue U (U3MYECKUE CBOMICTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOJIEHCTBHE
C MeTajulaMH, HEeMeTaJJlaMH, Lienoyamu). XiopoBojaopod. ConsHas KHUCIOTa,
XUMHUYECKHME CBOMCTBA, MOJydYeHHE, npuMeHeHue. [lelictBue xyopa u
XJIOPOBOZOPOJA HAa OpraHU3M 4esIoBeKa. BakHelIne XJIOpUIbI U UX HAXO0XK/ICHHE B
IpUPOJE.

Oo6mas xapakrepuctuka 31emMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENeHU OKucieHuss. CTpoeHue W (pu3myeckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJNIOTPONHbIE MOAU(PHUKALIUN KHCIOPOaa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (U3NYECKUue U
XUMUYeCKre cBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHas kucnoTta, pu3nueckrue 1 XUMUYEeCKHUe CBOMCTRA (00IIMe KaK MpeICTaBUTENs
KJjlacca KHMCIOT M crnenuduyeckue). XUMHUUECKUE pPEeaklMy, JieXkallue B OCHOBE
MIPOMBIIIUNICHHOTO CHoco0a TMOoJy4YeHus CepHOW KucioThl. [IpuMeneHue cepHoi
kucaoTbl. COJM CepHOM KHUCIIOTHI, KAayeCTBEHHas peaklus Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COENMHEHWN B MpUpoAe. XUMHUYECKOE 3arps3HCHHE
OKpYXalolllel Cpelbl COECIUHEHUSMH cepbl (KHCIOTHBIE OX]W, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHUS.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PacCHpOCTPAHEHHE B MPHUPOJIE,
bu3nyeckue u xumMuueckue cBorcta. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, MOJydeHne U npuMeHeHue. Conu aMMOHus,
uX (pU3NYEeCKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOoJlyueHue, (PU3nueckue M XUMHYECKHE
CBOMCTBa (0OIlIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M cHenupuyeckue).
Hcnonb3oBaHME HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XHUMHUYECKOE 3arps3HEHNE OKPYKAKOLIEH Cpeibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO31yXa, IMOYBBl M BOAOEMOB). Dochop, alIoTpoIHbIE
moaudukammu docdopa, uznueckre u xumudeckue cBoiicTBa. Oxcua dochopa



(V) u docdopnas xucnora, QuMUECKue W XUMHUYECKUE CBOWCTBA, IMOJydYCHHE.
HcnonszoBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

OObmas xapaktepuctuka 31eMeHTOB IV A-rpynmbl. OcOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIIEpO/], AJFIOTPOIIHbIE MOAU(PUKALINY,
pacnpocTpaHeHue B NpUpoae, PU3NUECKUE U XUMHUUECKHE CBOMCTBA. AncopOuus.
KpyroBopotr yrimepoma B mnpupoae. OKcuawsl yriepoma, ux (U3UYECKUE U
XUMHUYECKAE CBOWCTBA, JEWCTBME HA >KUBBIE OpPraHU3Mbl, IOJyYEHHE H
IpUMEHEHHEe. DKOJIOTHYecKue mpoOieMsl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AJTBHOrO IMOTEIUIEHUsl KJIMMaTa, MapHUKOBBIM 3¢(@exT. YronbHas
KACIOTa U €€ CcolM, UX (PU3NYECKHME UM XUMHUYECKHE CBOICTBA, IOJyYEHUE U
npumeHenue. KadectBeHHass peakuuss Ha KapOoHaT-wOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SIICTBE.

[TepBoHayasibHbIE TOHATHSA 00 OPraHMUYECKUX BEUIECTBAX KaK O COEIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, IIMLIEPUH, YKCYCHas! KUCIIO0TA).
[IpupogHple HMCTOYHUKH YIVIEBOJOPOAOB (Yrojib, NPUPOAHBIA ra3, HEPTh),
IPOAYKThl WX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KUPAX, OCJKaX, YIJIeBOJAX — U UX
poJii B KM3HM 4eEJOBEKa. MarepualbHOE €IMHCTBO OpPraHUYECKHX W
HEOPTraHWYECKUX COECINHEHUN.

KpemHuuii, ero ¢u3znueckue U XUMHUYECKHE CBOWCTBA, IIOJIYyYEHUE U
npumeHeHue. CoenMHeHHs KpeMHUs B pupoe. O01me npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemuueBoit kucinore. CHIMKATHI, MX HCIIOJb30BaHUE B OBITY, B
IIPOMBINUICHHOCTH. Ba)kHeHIMe CTpOUTENIbHbIE MaTEpHAJIbl: KEpaMHUKa, CTEKJIO,
IIEMEeHT, OcToH, xene300eToH. IIpobGiembr  ©€30macHOrO  MCIOJIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3l[0B HEOPTaHWYECKUX BEUIECTB, CBOMCTB COJIIHON KHCIOTHI,
IPOBEJCHNE KAaU€CTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJEHUE PU3HAKOB
WX TIPOTEKAHMSI, OMBITHI, OTPAXKAIOMIME (PU3MUECKHME U XHUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUHEHUH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HaKOMJICHHE C 00pa3IaMu XJIOPUIOB (FaJOTeHUI0B), O3HAKOMIICHHE ¢ o0pasiamMu
ceppl U €€ COCNMHEHUSMH (BO3MOXKHO HCIOJb30BAHUE BHICOMATEPHUAIIOB),
HaOJI0IeHNe Tpolecca O0yTIMBaHMsl caxapa MoJ AeCTBHEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEHUE XUMHUECKIX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHON PEaKIMU Ha CyJib(paT-uoH U HAONIOICHHE MTPU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHNE ¢ (PU3MYeCKUMH CBOWCTBaMHU a3ora, (ochopa m ux
COEMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHATIOB), 00Opa3laMHu a30THBIX
u ($ochopHBIX YyI0OpEeHUH, TOIyYeHHE, COOMpaHNe, pacliO3HABaHUE M H3yYCHHE
CBOMCTB aMMHaka, MPOBEACHUE KAUECTBEHHBIX pEaKUWid Ha HOH aMMOHHUS U



dbochaT-noH W WIydYeHHE TPHU3HAKOB WX MPOTECKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBHI C MeJbl0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJIENICd KPUCTATUIMYECKUX PEIIETOK anmasa,
rpadura, dysiepeHa, O3HaAKOMJIEHHE C IPOILIECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHUBOra3a, IOJIY4YCHHUE,
coOupaHue, paclio3HaBaHUE U M3YYEHUE CBOMCTB YTJIEKUCIIOTO rasza, MpOBEJICHUE
KAueCTBEHHBIX PEAKIMN Ha KapOOHAT M CHJIMKAT-UOHBI U U3YyUYECHHE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKUMEW CHUJIMKATHON MPOMBIIUICHHOCTH,
pEILIEHHE SKCIIEPUMEHTANBHBIX 3a7a4y N0 TemMe «BaxHelmme HeMeTaulbl U UX
COECTUHEHUSD).

MeTasuibl 4 X COCAUHEHMS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosioxxkeHuss B llepuomuueckor cucreme xumuueckux siemeHroB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTaioB. Meramnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKass  PEMmETKA.  DIEKTPOXUMHYECKUU  psif
HaIpsHKeHU MeTauioB. PU3NYecKre U XMMHUYECKHE CBOMCTBa MeTaiuioB. O01mue
crocoObl ToyueHusi MeTamwioB. [IOHSITHE O KOPpPO3WHM METANIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBsl (CTallb, YyT'YH, TIOPATIOMUHUIN, OpOH32)
U UX MPUMEHEHHUE B ObITY U MIPOMBIIIUIEHHOCTH.

[Ilenounsie meTambl: onoxeHue B llepuognueckon cUCTEME XMMHYECKUX
anementoB . . Menneneesa, CTpO€HHE MX aTOMOB, HAaxOXJIECHUE B IMPHUPOJE.
duznyueckre ¥ XUMMUYECKHUE CBOWCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl u
TUAPOKCUABl HAaTpusi W Kaius. [IpuMeHeHHe WIeNOYHbIX METalIOB W MX
COEIMHECHUM.

[[lenoyno3emenbpHble METalUIbl MarHuii W KaJlbLMH: IIOJIOXKEHHE B
[lepnognueckoi cucreme XuMuueckux 35eMeHToB [[. 1. MeHnneneeBa, cTpoeHue ux
aTOMOB, HaXOXJIeHue B npupoac. Ouzndeckue 1 XMMUYECKUE CBOMCTBA MarHus U
Kanblus. Baxkneime coeuHeHus KaabIus (OKCHI, TUIPOKCHI, coiin). KEcTkocTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHUs.

AJTTOMUHUIN: TI010kKeHNE B [leproandeckoil cucteMe XUMUYECKUX AJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupojie. Pusnueckue u
XUMHUYECKHE CBOMCTBA amtoMHUHMS. AMGPOTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUMHUYECKUX JIEMEHTOB /l.
. MenpgeneeBa, CTpoeHME aroMa, HaxoxiaeHue B npupone. Duszmueckue u
XUMHYECKHE CBOMCTBA xene3a. OKCHIbI, THAPOKCH B U cou xkene3a (I1) u skenesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenn:



O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYECCKUMHU
CBOMCTBAMH, W3yYCHHE PE3yJBTATOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIONb30BaHUE BUCOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaabIlUsl W HATpUi C BOJOW (BO3MOXKHO HCIIOJIb30BAHHE BHCOMATEPHAIIOB),
UCCJICIOBAaHNE CBOMCTB KECTKOHM BOJBI, TPOIECCa TOPCHHSI JKejle3a B KHCIOpPOJIe
(BO3MOXXHO  HCIIOJB30BAHWE  BHUACOMATEPUAJTIOB), TPU3HAKOB  IMPOTCKAHUS
KaueCTBCHHBIX PEAKIMi HA HOHBI: MarHUs, KBNS, aTFOMUHUS, [IMHKa, skene3a (1)
u sxenesa (I1), menu (1), HaOmogeHne M OmMHMCAaHHE IPOIECCOB OKpAIMBaHUS
IUTAMCHH HWOHAMH HATpHsl, Kalusig W KajbIsd (BO3MOXHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIe0OBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS U
THAPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBLHBIX 337ad 1Mo TeMe «Bakueimme
METAJIIBI U X COCTUHCHUSD).

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa M Marepuaibl B TIOBCEIHEBHOHM JXKM3HU YeJlOBeKa. besomacHoe
UCIIOJIb30BaHUE BEIECTB M XMMHYCCKHX peakinuid B ObiTy. [lepBas moMoinp npu
XUMHYCCKHX 0)KOTaX M OTPABJICHUSIX.

XHWMHYECKOE 3arps3HEHUE OKpYXaromeld cpeabl (mpeaenbHas JOIMyCTUMAast
KOHIIeHTpaIus Bemiects, ganee — [1JIK). Poib Xxumun B pemieHuu 3KOJIOTHIECKUX
po0aem.

Xumuueckuii IKCnepumeHm:

u3ydeHre 00pasloB MaTepuajoB (CTEKIO, CIUIaBbl METAJIOB, MOJMMEpPHBIC
MaTepHuabl).

Mesicnpeomemmuuwie ceazu

Peanm3anus MeXNpeIMETHBIX CBs3eH NMpU HM3yYeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIMOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX
MOHSTHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB
€CTECTBCHHO--HAy9IHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAYIHBIA (PaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCUPUKANMA, TEPUOAUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICIb, SBIICHHUE, ITaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPUAITHI.

dwusuka: MaTepus, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUI, U30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYIIa, ICKTPUICCKUI 3apsi, IPOBOIHHKH,
MOJyIPOBOIHUKH,  JTUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3WUSCKHUE BEIMYWHBI, CIWHHUIBI M3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAaHETHI, 3BE31bI, COJTHIIE.

buonorus: dorocuntes, npixanuwe, Omocdepa, IKOCHCTEMA, MUHEPAIBHBIC
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
MICKOIIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTndeckoe TUTAHHUPOBAHUE MO XUMHUH JJIs 9-TO KIACCOB COCTABJIICHO C y4eTOM pabodeil mporpaMMbl BOCITUTAHUA.

BocnurarenpHplii MOTEHIMAN JAHHOTO YYEOHOro IMpeaMeTa OO0ECHeuMBAeT pEealU3alri0 CIEAYIOIIHUX IEJIEBbIX

IpUOPUTETOB BocnuTaHus oOydaronuxcs OOO0:

1. YcBoeHue 3HaHMI OCHOBHBIX HOPM, KOTOPBIE OOIIECTBO BHIPA0OTANIO HA OCHOBE ATUX IIEHHOCTEW (2 MUMEHHO, B YCBOCHUU
COIIMAJIbHO 3HAYMMBIX 3HAHUM);

2. Pa3BuTHE MO3UTUBHBIX OTHOIICHUH K 3TUM OOIIECTBEHHBIM IIEHHOCTSM (2 UMEHHO, B Pa3BUTHH COIIMAJIBHO 3HAYUMBIX
OTHOILICHHI);

3. [IpnobOpereHrne COOTBETCTBYIOIIETO STHUM IICHHOCTSM OIBITA IOBEJACHUS, OIBITa NMPUMEHEHUS C(HOPMUPOBAHHBIX
3HAHUU U OTHOIIICHUH Ha MPaKTUKE (2 UMEHHO, B MIPUOOPETEHUH OIbITa OCYIIECTBICHHUS COLIMAIBHO 3HAYUMBIX JIEI).

HaumenoBanue Konu4gecTBo yacos IIpoexTHas u JesiTe 1bHOCTH
N;-) pa3aejioB 1 TeEM KOHTpO.]II)HbIe HpaKTuqecKne HuccjaeaoBarejibCKas YUYUTEIA C YUYE€TOM
o nporpamMmal Beero padoThI padoThbI eSITeJIbHOCTDh paboueii mporpaMmmbl
BOCIIUTAHUA

Pa3nen 1. BemecTBO U XuUMH4YeCKHe peakuu

[ToBTOpEHME U Coznanue

1.1 er'Iy'6J'IeHI/IC 3HAHUM 5 1 6HaFOHpI/I${THLIX
OCHOBHBIX Pa3JiciI0OB YCJIOBHUM JJIsI pa3BUTHS
Kypca 8 kiacca LIEHHOCTHBIX
OcHOBHBIE OTHOILIEHUN K

1.2 3aKOHOMEPHOCTH 4 3HAHUAM KaK
XUMUYECKUX peaKIuii MHTEJJIEKTyaJIbHOMY

peeypey,
13 ONEeKTPOIUTHYECKAS 3 1 1 o0ecrneunBaIeMy
' JACCOIMALINS. OyylIee YeI0BeKa,

KaK pe3yJbTary




XUMHUYECKUE pPEaKUU
B pacTBOpax

Hroro no pazneny

17

Paznen 2. Hemera/uibl 4 UX COeMHEHUS

2.1

2.2

Oomas
XapaKTepUCTHKA
XUMHYECKHX
snemeHToB VIIA-
rpymsl. ['agoreHsl

OOmas
XapaKTepUCTHKA
XUMHYECKUX
sneMeHToB VIA-
rpynmnsl. Cepa u eé
COEIMHEHMUS

KpPOTIOTJIMBOTO, HO
YBJIEKATEIIBHOTO
y4eOHOT0 TPy/a;
o0y KIeH e
IIKOJIbHUKOB
COOJTFOIaTh HA YPOKE
OOIIENPUHSATHIC
HOPMBI TTIOBE/ICHWS,
mpaBmJIa OOIICHHSI CO
CTapIIMHU
(yuutensmu) u
CBEPCTHUKAMU
(IIKOJIbHUKAMHU ),
MPUHIUIBI Y4eOHOU
JUCIATUTHHBI 1
CaMOOpTaHU3AIIH

®opMupoBaHue
CTPEMJIEHHUSI Y3HABaTh
HOBOE, MPOSIBIIATH
T0003HATEIIBHOCTb,
LIEHUTh 3HAHUSI;
BKJIFOUEHHUE B YPOK
WUTPOBBIX MPOLIEAYD,
KOTOPBIE TIOMOTAIOT
MOAJEPKaTh
MOTHBALUIO JETEN K
MOJYYECHUIO 3HAHUI,




OO6mas HaJIAKUBAHUIO
XapaKTePUCTHKA MMO3UTHBHBIX
XUMUYECKHUX MEKIMIHOCTHBIX
2.3 a1eMeHToB VA- 7 OTHOILLIEHUH B KJIacce;
rpynnsl. A30T, dbopMupoBaHue
dbocdop u ux [[EJIOCTHOTO
COCIMHEHHUS MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
O6mas
HAYKH U
XapaKTePUCTHKA .
00ILIIECTBEHHON
XUMUYECKHUX
MPAKTHKU;
2.4 sneMeHToB IVA- 8
OCBOEHHE COLMATIBLHBIX
IpyIIBL. YTIEpOa U
. HOPM, TIPABHIT
KPEMHHU U UX .
TTOBEJICHUS, POJICH 1
COEMHEHHS 5
dhopm conuanbHOM
KM3HH B TPYIIax U
coo0IIecTBax.
Wroro mo pazneny 25
Pazaen 3. Mera/liibl M MX COeTMHEHHSI
31 OO0murue cBoicTBa 4 dopMHUpOBaHUE OCHOB
' METaIJIOB DKOJIOTMYECKOM
KYJIBTYPBI
COOTBETCTBYIOLIEH
39 Baxwuelimme metauisl 16 COBPEMEHHOMY
' U UX COEIUHEHUS YPOBHIO
9KOJIOTHYECKOTO

MBIIIJICHUA
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Pa3znen 4. Xumus u okpykaionias cpeaa

BemecTBa u

4.1 MaTrepHuabl B KU3HU

YCJIO0BCKAa

¢dbopmupoBanue
LIEJIOCTHOT'O
MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HAYKH U
00IIECTBEHHOM
NPAKTUKH;
dopMupoBaHue
OCO3HAHHOTO,
YBa)KUTEJIBHOTO U
J00pO’KETaTENBHOTO
OTHOILUECHUS K JPyroMy
YeJIOBEKY, €ro
MHEHHIO,
MHUPOBO33PEHUIO.

®opMupoBaHue
LEHHOCTH 3/I0POBOTO
u 6ezonacHoro obpasa
KU3HH, YCBOCHHE
MIPaBUIT
WH/INBUIYAITBHOTO U
KOJIJICKTHBHOTO
6e30macHoOro
MOBEJICHUS B
Ype3BbIUYAHBIX




CUTYaIUsX,
YTPOKAIOLIUX KUZHU
Y 37I0pOBBIO JIIO/ICH;
MHUIUUPOBAHUE U
MOJJIEPKKa
HCCIIEIOBATEIIbCKOU
JIESITEIIBHOCTH
IIKOJILHUKOB B PaMKaXx
pealM3anuu UMu
WHVUBUIYATBHBIX U
IPYHIOBBIX
UCCIIEIOBATENECKUX
MPOEKTOB, UTO JIAeT
IIKOJIbHUKAM
BO3MOYKHOCTh
MpUOOPECTH HABBIK
CaMOCTOATEILHOTO
perreHus
TEOPETUYECKOMN
pOoOJIeMbI, HaBBIK
TeHepUPOBAHUSA U
odopmiieHus
COOCTBEHHBIX HJICH,
HaBBIK
YBaXHUTEILHOTO
OTHOIICHHUS K 9YyKUM
uzaesm, ohOpMIICHHBIM
B paboTax Apyrux
HCCIIeIoBaTeIeH,
HaBBIK ITyOJIMYHOTO




BBICTYTUICHUSI TIEPE]T
ayAMTOpHEH,
apryMEeHTHPOBAHUS U
OTCTauBaHUs CBOEH
TOYKH 3PEHUS.

Hroro mo pazaeny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

KoaudecTBO 4acoB

IIpoexTHast u

JlesiTeIbHOCTD

Ne YUYHMTEJIA € y4eTOM
o/ Tema ypoka Beero Kontposbubie IIpakTuueckue  HMCCIeA0BATEIbCKasA paGoueii
padoTbI padoThbI AEATEIbHOCTh IPOrpaMMBI
BOCIIUTAHMS
Pasnen 1. BemecTBo H XMMH4YeCKHe peaKIuu
[Iepnoanueckuit 3aK0H. Coznanue
1 [lepuonnueckas cucrema 1 GIArOTPHATHBIX
XUMHUYECKUX deMeHTOB /1. U. yCIoBHit s
Menpeneesa pasBUTHS
3aKOHOMEPHOCTH B U3MEHEHUU LIEHHOCTHBIX
9 CBOMCTB XUMHUYECKUX 1 OTHOIICHHMI K
3JIEMEHTOB MEPBBIX TPEX SHAHUSIM KaK
1IEpHOZI0B WHTEJUIEKTyaIbHOMY
Knaccudpukanus n pecypcy,
3 HOMEHKJIaTypa 1 00ecIeuynBaoIIeMy
HEOPTraHWYECKUX BEIIECTB Oynyliee yenoBeka,
Buasl xumudeckon CBSI3U U Kak pe3yJIbTaTy
4 THUMBI KPUCTATUTMYECKHUX 1 KpOIIOTINBOTO, HO
PeIEToK YBIIEKATEJILHOTO
Kontponbhas padora Nel no y4eOHOro Tpya;
5 teMe «lloBTOpeHue u 1 1 noby:xnenue
yrayOJeHre 3HaHU OCHOBHBIX IHKOIBEHAKOB
pa3/enoB Kypca 8 Kimaccay codmoaTL Ha




Knaccudukanuss XuMHIeCKIX
pEaKIHii TI0 Pa3TUIHBIM
NpU3HAKaM

[TonsaTue o ckopoctu
XUMHYECKOW PEaKLUH.
[IoHsATHE O TOMOT€HHBIX U
TFeTEPOre€HHBIX PEAKLIMIX

ITorsATHE O XUMHUUECKOM
paBHOBecuu. DakTOpHI,
BJIMSIIOLIME HA CKOPOCTh
XUMHYECKOW PEaKUuu U
MTOJIOKEHHE XMMHYECKOT0
paBHOBECHS

10

11

OKHUCIUTENLHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU
Teopus 2IEKTPOTUTUYECKON
muccoranuy. CHJIbHBIE U
cJ1a0ble AIEKTPOJIUTHI

HoHHbIE ypaBHEHHUS peaKkui

12

XUMHYEeCKHE CBOMCTBA KUCIIOT
W OCHOBAHHUM B CBETE
npeJICTaBIeHUH 00
ANEKTPOIUTUYECKON
JHUCCOIUAIIN

13

XUMHYECKUE CBOMCTBA COJIEH B
CBETE MpeAcTaBieHui 00
AIIEKTPOJIUTHYECKON
AUuccouanuu

ypoKe
OOIIETTPUHSATHIE

HOPMBI TIOBEZICHUS,
npaBujia OOIIEHUS
CO CTapIIUMHU
(yuurensmu) u
CBEpCTHUKAMU
(LLIKOJIBHUKAMHU),
MPUHIUIBI y9eOHOU
JTVCIUTUTHHEI U
CaMOOpraHU3aI1H




14 [TonsaTue o runponuse comuei 1
15 0O0001EeHuEe U ) 1
CHCTEMAaTU3alMs 3HaHUI
[TpakTuueckas padota Ne 1.
16 «Pemenne 1 1
AKCTIIEPUMEHTAIBHBIX 337124
KonTtponsnast padora Ne2 o
17 TeMe « DJIEKTPOIUTHYCCKAS 1 1
IHUCCOLHaInsg. XUMUUECKHE
pEeaKIMK B pacTBOpax»
Paznen 2. Hemera/lsibl M UX COeIMHEHHS
OO0m1as XxapakTeprucTrUKa DopMEpOBaHHe
18 rajJoreHoB. X MHUYECKHE 1 CTpeMICHHS
CBOMCTBA Ha MIpUMEPE XJI0pa y3HABATH HOBOE,
Xnoposogopoa. ConsiHas TIPOSIBIIATH
19 KHCJVIOTaa XUMHICCKHC 1 J0003HATENBHOCTb,
CBOMCTBA, MOJIyYEHUE, [IEHUTH 3HAHUS;
HIPUMCHCHHUC BKJIFOUEHHUE B YPOK
[TpakTudeckas padora Ne 2 mo HUTPOBBIX MPOLEAYD,
20 teme «llonydyenue conssHon 1 1 KOTOPBbIE TOMOTAIOT
KHCIIOTBI, U3yUEHHUE €& MOAIepKaTh
CBOMCTBY MOTHBAIIMIO AETEH K
Brruucnenus mo ypaBHEHHSIM TIOJIYYCHHIO 3HAHUH,
21 XMMHUYECKUX PEaKUU, €CIIN 1 HaJIAKUBAHUIO
OJIMH U3 PEarcHTOB J1aH B MMO3UTUBHBIX
H3OBITKE MEKITHYHOCTHBIX
29 OG611as XapaKTepHCTHKA 1 OTHOIICHHH B

anemeHToB VIA-rpymnmsl

KJIacce;




23

ANOTpOITHBIE MOAU(PHUKALINN
cepbl. Haxoxxaenue cepsl u e€
COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEpPhI

24

CepoBoaopoj1, CTpOCHHUE,
¢du3nUecKre 1 XUMHYECKUE
CBOMCTBA

25

Oxkcunpl cepsl. CepHast
KHCIIOTa, (PU3NIECKHE U
XUMHYECKHE CBOMCTBA,
pUMEHEHHE

26

XUMHUUYECKUE PEAKIINH,
JIeXKallKue B OCHOBE
IIPOMBIIIIEHHOTO CII0c00a
MOJIYyUCHU A CepHOI\/JI KHCJIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKpPY’KaIOILEH Cpesbl
COCIMHEHUAMU CEPBI

27

28

29

Brramciaenne MaccoBoii 10Jm
BBIXO/Ia TIPOIYKTa PEaKIIUU
OO01mas xapakTepucTHKa
aneMeHToB VA-rpynmsl. A3OT,
pacrpocTpaHeHHEe B PUPOJIE,
bu3HYecKue U XUMHUIECKUE
CBOMCTBaA

AMMUak, ero puznuecKue u
XUMHYECKHE CBOICTBA,
MOJTydeHUE U IPUMECHEHHUE

¢dopmupoBanue
[[EJIOCTHOTO
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
00IIeCTBEHHOM
MPAKTUKH;
OCBOCHUE
COITUAIILHBIX HOPM,
MIPaBUJI TOBEICHHUS,
pouteii u popm
COIUAIILHOW YKU3HU
B IpyIax u
COO0IIeCTBaX.




30

[IpaxTuueckas padora Ne 3 mo
teme «IlonydeHne ammuaxa,
U3Y4CHHE €T0 CBOWCTB)

31

A3oTHas KHCIO0Ta, €€
¢u3nvecKkre 1 XUMHUECKHUE
CBOMCTBA

32

Hcnonb3oBaHue HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
MUHEPAIBHBIX yJ100pEHUII.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXaIoIIeH Cpeabl
COEIMHEHUSIMU a30Ta

33

®docdop. Oxeun dhochopa (V)
u ¢pocdopHas KucioTa,
(1)I/I3I/I‘~I€CKI/I€ U XUMHNYECKHEC
CBOMCTBA, IIOJIyYCHUE

34

35

36

Hcnonb3oBanue GocdaTtoB B
KaueCTBE MHUHECPATBHBIX
yaoOpeHui. 3arpsi3HeHne
MIPUPOTHOM cpenbl pochaTamu
VYraepon, pacpocTpaHeHHUe B
npupoje, GpuzndecKue u
XMMHYECKHUE CBOMCTBA
Oxkcunsl yraepoza, ux
buznyecKre 1 XUMUYIECKHE
CBOMCTBA. DKOJIOrMYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuoMm yriepoza (1V)

37

VYroapHasg KUCI0Ta U €€ COJIN




38

39

[IpaxTuueckast padora Ne 4 o
teme "llonyyenue
YIIIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

[TepBoHayabHBIE TOHATHUS 00

OpTraHNM4YC€CKUX BEIICCTBAX KaK
0 COCAUHCHUAX yTJICpOoaa

40

41

42

Kpemuunii u ero coequuenus

[TpakTuueckast pabora No 5.
Penienune skcriepuMeHTaTIbHBIX
3aja4 1o Teme «BaxHeiime
HEMETAJUTBI U X COCTUHCHHUS

Konrtponsnas padora Ne3 no

TeMe «BaxHenmmne HeMeTaluIbl
U UX COCTUHEHU

Paznea 3. Merasuibl M MX COCIUHEHUS

43

OO01mmas xapakTepucTHKa
XAMUYECKHX DJIEMECHTOB —
MeTaJuIoB. MeTammmueckas
CBSI3b U METaJINYeCKas
KPUCTAJUINYECKasl PELIETKA.
dusnueckre CBOMCTBA
METAJIOB

44

XHUMHYECKUE CBOMCTBA
METaJIJIOB.
DNEKTPOXUMHUYECKHUM s
HaIPsHKEHUN METaJlIoB

dopMupoBaHue
OCHOB
JKOJIOTUYECKON
KyJbTYpPbI
COOTBETCTBYIOLICH
COBPEMEHHOMY
YPOBHIO
9KOJIOTUYECKOI0
MBIIUIEHUS
¢dbopMupoBaHue
L[EJIOCTHOTO




OO611me crnocoObl MoTyueHUs
MeTauioB. CIuiaBbl.
Brruucienus mo ypaBHEHUSIM

45 XUMUYECKUX PEAKIIUN, eCITH
OJIMH U3 PEareHTOB COJICPKUT
npuMecHu

46 [TonsiTue 0 KOppo3uun
METAJIOB

47 [Ilenounbie METATIIBI

48 OKcuIbl U THAPOKCHIBI HATPHUS
1 Kajns

49 [IlenoyHo3eMeNIbHBIE METAJIIIbI
— KaJIbLIUA 1 Mardui

50 Baxnenmme coemmHEHUS
KaJIbIIUs

51 O06o06mIeH e
CHCTEeMAaTU3alusl 3HaHU!

52 JKE€cTKOCTh BOJIBI M CIIOCOOBI
€€ ycTpaHeHUs
[IpakTrueckas padora Ne 6 mo

53 teMme "JKECTKOCTL BOIBI 1
METO/IBbI €€ YCTpaHEHHUs "

54 AroMuHHUH

55 AmMpoTtepHbIe cBOMCTBA
OKCHJIa ¥ THIPOKCHA

56 Keneso

57 OKcubl, THAPOKCUIBI U COJIH

xenesa (1) u xenesa (111)

MHUPOBO33PEHU,
COOTBETCTBYIOILETO
COBPEMEHHOMY
YPOBHIO pa3BUTUSA
HAyKU U
0O0IIeCTBEHHOM
IIPAKTUKU;
dopMupoBaHue
OCO3HaHHOTO,
YBaXXUTEJIBHOTO U
J00pO’KENTaTENBHOTO
OTHOILIECHUS K
JIPYroMy 4Y€JOBEKY,
€ro MHEHHIO,
MHPOBO33PEHHUIO.
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O060061IEHNE U
CHCTEMATU3ALMS 3HAHUI

59

[IpaxTuueckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3a1a4 1o reme «Baxueimme
METaJIJIbl U UX COEIUMHEHUS

60

Boluncienus no ypaBHEHUAM
XUMUYECKHUX PEAKLUN, €CIIU
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COJAEPIKUT
npuMecu. Berauciienus
MacCOBOH J0JIM BBIXOJa
IIPOAYKTa peakuu

61

62

0O0001eHue 1
CHCTEeMAaTH3aIUs 3HAaHUH
Konrponsnas padora Ne4 no
TeMe «Bakaelime MeTallibl U
UX COCIMHCHUSI

Pazgen 4. Xumus U oKpy:kaomas cpeaa

63

BemectBa u marepuainsl B
MMOBCEIHEBHOM KU3HU
JelnoBeKa

64

65

XUMHUYECKOE 3arps3HEHNE
OKpYXaIoIIe cpeabl
Ponp xumuu B pemnieHuun
IKOJIOTHUYECKUX MPOOIEM

66

Peseprubiil ypok. O6001IeHIE
U cUCTeEMAaTH3alus 3HaHU!

®opMupoBaHue
LEHHOCTH
3JI0pOBOTO U
6e3omacHoro obpasa
KU3HH, YCBOCHHE
MIPaBUIT
WHIUBUAYATBHOTO U
KOJJIEKTUBHOTO
6e30macHoro




67 PesepBHeiit ypok. O600mmIeHME
U CUCTEMATU3aIHsl 3HAHUI

68 PeseprubIil ypok. O60011eHIE

¥ CHCTEMAaTH3aIns 3HAaHUH

MOBE/ICHUS B
Ype3BbIUYAMHBIX
CUTyalusX,
YTPOKAIOLIUX
KHU3HU U 3J0POBbIO
JIIOJICH;
WHUIUUPOBAHUE U
MOJIJIEPIKKA
HCCIIEIOBATEIIbCKOM
JIESITSIIBHOCTH
IIKOJILHUKOB B
paMKax peaiusanuu
UMU
WHIUBUAYAIbHBIX U
TPYTIIOBBIX
HCCIIeIOBATEIILCKUAX
MIPOEKTOB, YTO JIACT
IITKOJIbHUKAM
BO3MO>XHOCTh
MpHOOPECTH HaBBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TeHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HJICH.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOIUYECKHUE MATEPHUAJIBI JJIS YYUTEJIA

o ['abpuensa O. C. Xumusa. COOpHUK 3a/ad U ynpaxHeHUH. 9 kjacc: yueOHoe
nocobue st obmieoOpa3zoBarenbubix opranuzanui/ O. C. Tabpuensu, U. B.
Tpury6uax. M.: [IpocBemenue, 2019

e Taopuensu O. C., OctpoymoB U. I'. HacronpHas kaura yuurens. Xumus. 9
KI1.: Metoaunueckoe nmocodbue. — M.: JIpoda, 2010r

o Xumus. 9 k n1.: KoHTpoasHbie U npoBepouHbie paboThl K yueOoHuky O. C.
['abpuensaa «Xumus. 9/ O. C. I'abpuensn, I1. H.

bepeskun, A. A. Ymakosa u ip. — M.: [Ipoda, 2009r.

o Taopuensu O. C., OctpoymoB U. I'. Uzyuaem xumuio B 9 K I

Junaktnaeckne matepuansl. — M.: bauk mmoc, 2009r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [{JOK: https://m.edsoo.ru/
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