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MNOACHUTEJIbHAS 3AITMCKA

Pabouas mporpaMMa 1o XUMHH JJ1s1 00y4aroIUXCsl C 3aJIePKKOI MCUXUYECKOTO Pa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOT'O 0OIIIETO 0OOpa30BaHUS COCTABJICHA B COOTBETCTBUU ¢ DeiepaibHBIM
roCy/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOro obmiero ob6pasoBanus (IIpukas
Munnpocsemienust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM IOCTULIMU
Poccuiickoit ®@eneparuu 05.07.2021 1., per. Homep 64101) (maee — PI'OC OOO), [IpumepHoit
aJIalTUPOBAHHONW OCHOBHOW 00pa30BaTelNbHONH MPOTrpaMMON OCHOBHOTO 0O0mIero oOpa3oBaHUS
o0ydJaronuxcsi ¢ 3aJep>KKOW Mcuxuueckoro pasButusi (omodpenHoi pemenneM OYMO no oOmemy
obpazoBanuio (mportokon ot 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3IIP), ¢ yderom
pacrpeieieHHBIX 110 KJlaccaM [pOBEpseMBbIX TpeOOBaHUMN K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeNbHONW TMPOTrpaMMbl  OCHOBHOTO OOIIEr0 00pa3oBaHHMs M JIEMEHTOB  COJEpXKaHUs,
NPEJCTaBICHHbIX B YHUBEpCaIbHOM Koau(dukarope mo xumuu, KoHunenuuu npernonaBaHus y4eOHOTO
npeamera  «XuMHUS», B 00pa3oBaTEeNbHBIX  OpraHu3amusx Pd, peaqusylommux OCHOBHBIC
obmeobpaszoBaTenbHbIe MporpaMMebl. [IpenomgaBanue Benercs Ha ocHoBe tuHUK YMK O. C. I'abpuensna
Xumus. 7—9 knaccel: yaeOHo-MeTouueckoe nocooue / O. C. 'abpuensa. — M.: Jlpoda, 2015, 2019r.

Jljig ipoBeieHusl IPaKTUUECKUX U J1a00paTOPHBIX padOT UCIIONb3YIOTCS BO3MOXKHOCTH HU(POBOI
nabopatopuu «Touku pocTay.

OO0mas xapakTepucTHKA Y4eOHOT0 npeaMeTa « XuMush»

Y4eOHblii peaAMET «XuMHA» BXOJIUT B IIPEAMETHYIO o0racTb
«EcTecTBEeHHOHAayYHBIE TIPEIMEThI». B CHCTEME eCTeCTBEHHOHAYyYHOTO0 OOpa30BaHHS XHMHUS Kak
yueOHBINA MpeaMET 3aHMMAET Ba)KHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJbI, (OPMUPOBAHUU HAYYHOU
KapTUHBI MHpPa, CO3JAaHUM OCHOBBI XUMHUYECKHUX 3HAHUM, HEOOXOIMUMBIX MJIS TOBCEIHEBHOM >KU3HH,
HABBIKOB 3/I0POBOTO M OE30MMACHOTO JIJISUEIOBEeKa U OKpYKaloIel ero cpelibl 00pasa >KU3HH, a TaKKe B
BOCIIMTAHUHU 3KOJIOTUYECKOUN KYJIBTYPBHI.

YCnenmHocTh M3ydeHHs XMMHUU CBA3aHA C OBIAJCHUEM XUMHUYECKHM S3bIKOM, COONIIO/IEHUEM
npaBwi Oe3omacHOM paboThl NpU  BBINOJIHEHUHM XUMHYECKOIO OKCIIEpUMEHTa, OCO3HAHUEM
MHOT'OUYMCJIEHHBIX CBSI3€M XMMUU C IPYTUMH NPEIMETaMHU IIKOJIBHOTO Kypca.

[IporpamMma BkJIHO4YaeT B ce0s OCHOBBI HEOPraHWYECKOW M OpraHuueckod xumuu. [1aBHOI
uaeel MporpaMMbl SIBISIETCS CO3JaHME 0a30BOrO0 KOMILJIEKCAa OIOPHBIX 3HAHUN 10 XUMUH,
BBIPAKEHHBIX B (POPME, COOTBETCTBYIOIIEH BO3pACcTy OOyUarOLUXCsl U UX O0COOBIM 00pa3oBaTeNIbHBIM
MOTPEOHOCTSIM.

B conmepxanmm  1aHHOrO  Kypca MPEACTABIEHbl  OCHOBOIIOJATAIOIIME  XMUMHUYECKHE
TEOPETUYECKUE 3HAHMSA, BKIIOYAIOIIME H3YyYEHHE COCTaBa U CTPOCHMS BELIECTB, 3aBUCUMOCTH HMX
CBOMCTB OT CTPOEHHs, IPOTHO3MPOBAHHE CBOWCTB BEUIECTB, HCCIIEJOBAHNE 3aKOHOMEPHOCTEU
XUMHUYECKUX PEBPAILCHUN U MTyTeHl yIpaBIE€HUS UMUB LEJSIX MMOTYYEHHUS BEUIECTB U MaTEPHAIIOB.

TeopeTnueckyro OCHOBY HW3y4Y€HUsS HEOPraHMYECKOM XMMHH  COCTABIISIET aTOMHO-
MoJeKyisipHoe yueHue, llepumonnueckunii 3akoH .M. MenneneeBa ¢ KpaTKMMHU CBEICHUSIMH O
CTPOCHUHU aTOMa, BUJAX XUMUYECKOU CBA3U, 3aKOHOMEPHOCTAX MPOTEKAHU XUMHUYECKUX PEaKIUM.

B u3yuenuu xypca 3HauuTeNbHAs POJIb OTBOJUTCA XUMHUUYECKOMY 3KCIEPUMEHTY: MPOBEICHUIO
MPaKTUYECKUX U JaOOpaTOpHBIX padOT, ONHCAHUIO PE3YJbTAaTOB YYEHHMYECKOIO SKCIIEPUMEHTA,
COOJTFOZICHUIO HOPM U TIPaBWII O€30MacHOM paboThl B XUMUYECKOH JTabopaTopuu.

Peanuzamus gaHHOW mporpaMMbl B Tpoliecce OOydeHHsI MO3BOJIMT oOydwatomumcs ¢ 3I1P
YCBOMUTH KJIFOYEBbIE XUMUYECKHUE KOMIIETEHIIUH U MIOHSTh POJIb U 3HAUEHUE XUMUUCPEAH IPYTUX HAYK O
MIPUPOJIE.

N3yueHre XUMHUU CIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIMUXCSI HAYYHOT'O MHPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOJOB (HAOMIOZCHUE, W3MEPEHHE, DKCIEPUMEHT, MOJEIHPOBAHUE),
OCBOCHMIO MPAKTUYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW, OCHOBAHHOT'O Ha MEXITPEAMETHBIX CBS35X C
npeaMeramu «OKpyKaroluil MUP,

«Duzukay, «buonorusy, «l'eorpapusy», «MaremaTnkay U GOpMHUPYET KOMIETEHIIUH, HEOOXOAUMBIE
JUIS TPOJIOJKEHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.
N3yueHne xumuM crnocoOCTByeT pas3BuTHIO y oOywaromuxcs ¢ 3[IP mpocTpaHcTBeHHOTO
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BOOOpaXkeHUs1, PyHKIIMOHATBHOW I'PAaMOTHOCTH, YMEHUS BOCIIPUHUMATh U KPUTHYECKH aHATU3UPOBATh
WHPOpPMAIIHIO, TPEACTABICHHYIO B pa3IHYHBIX (GopMax. 3HAYUMOCTh TpEeAMeTa Ui Pa3BUTHS
KU3HEHHOW KommereHuuu oOydaromuxcs ¢ 3IIP 3akitouaeTcsi B yCBOEGHMHM OCHOBBI XUMHYECKHX
3HaHUI,HEOOXOJUMBIX UISI IOBCETHEBHON H3HH; HABBIKOB 3J0POBOTO M OE30MAaCHOTO JUITYEIIOBEKA U
OKpY’KaroIlel ero cpeaspl 00pasa )Ku3Hu; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpaxkaeT coaep)kaHue OOydeHUs MpenMeTy «XHUMHsS» C y4eTOM OCOOBIX
oOpa3oBarenbHbIX MOTpeOHOCTEH oOyuarontuxcs ¢ 3[1P. OBnageHne y4eOHBIM MPEIMETOM «XUMUS
MPEJCTABISECT ONPEACICHHYIO TPYIHOCTh s oOyvaromuxcs ¢ 3[IP. Dto cBsi3aHO ¢ 0COOCHHOCTIMH
MBICIUTEIBHOMN JIeSITeIbHOCTH, IEPHOANYECKIMH KOJICOAHUSAMU BHUMAHUS, MaJlbiIM 00bEMOM HaMsITH,
HEJIOCTaTOYHOCTHIO OOIIEro 3amaca 3HAHWK, TMOHM)KEHHBIM IT03HABATEIBHBIM HWHTEPECOM WM HH3KUM
YPOBHEM PEYEBOT0 Pa3BUTHSI.

Jiiss mpeojioyieHusl TPYIHOCTEH B HW3YyUeHHHM YYeOHOro mpeamera «XWMHsS» HEoO0Xoauma
ajanTanus odbeMa M XapakTepa y4eOHOro mMaTepuajia K MO3HABATEIbHBIM BO3MOXKHOCTSIM JTaHHOM
KaTeropun OOydYaromMXCs, y4eT HX OCOOCHHOCTEH pa3BUTHS: HCIOIB30BAHUE aJITOPUTMOB,
BHYTPHIIPEIMETHBIX U MEXITPEIMETHBIX CBSI3€H, TOCTENEHHOE YCIOKHEHHE N3y4aeMOro MaTeprara.

[lpy M3y4YeHUH XHMHUU HEOOXOJMMO OCYIIECTBISTh B3aUMOJICHCTBHE Ha MOJUCCHCOPHOU
OCHOBE.

Teoperndeckuii MaTepuall M3y4aeTcsl B MPOIECCe NMPAKTUYECKOH IesTeIbHOCTH. B03MOKHO
BBIJICJICHUE OTJICNBHBIX YPOKOB Ha pEIIeHHE 3aJad B CBSA3M CO CIOXKHOCTBIO aHAIM3a TEKCTa
obyuaromumucst ¢ 3I1P. OpraHuyeckoe €IMHCTBO MPAKTUYECKOH M MBICIUTEILHOW JESTEIbHOCTH
o0yJaromuxcss Ha YpOKaX XHMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO Oa3MCHBIX
XUMHAYECKHX 3HaHWKA W yMmeHuil. Oco0oe BHUMaHHE MPU U3YUYCHHH XUMHU YICISCTCS H3YYCHHUIO
«CKBO3HBIX» MOHATUH U (POPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Henu u 3aaaun n3yyenus yueOHOro npeamMera « XUMHsD)

Obwue yenu n3ydeHus ydueOHOro mpeamera «XuMus» npezacrasiieHbl B [IpumepHoii paboyeit
IIporpaMMe OCHOBHOTO 00111ero oopa3oBanus. OHU aKTyaJIM3UPOBAHBI C YYETOM HOBBIX IPHUOPHUTETOB
B CHCTEME OCHOBHOT'0 00111er0 00pa30BaHusl, HAIIPABIEHHOCTH 00yUeHHs Ha Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (QOopMHpOBaHUE €€ HHTEIeKTa U o0uiel KynpTypel. OOyueHHME YMEHHUIO YYHUTbCA U
IIPOA0IKATh CBOE 00pa30BaHUE CaMOCTOSATENBHO B HACTOSAIIEE BpeMs SBISAETCS OJHOM M3 BaKHEHIINX
(GyHKIUH y4eOHBIX ITPEIMETOB, B TOM YUCIE U «XUMHW.

Jns oOyuaromuxcs ¢ 3[IP, Tak ke, Kak U AJ HOPMATUBHO Pa3BUBAIOIUXCS CBEPCTHUKOB,
OCBaMBAIOIIUX OCHOBHYIO 00pa3oBaTeNbHYIO MPOrpamMMy, JOMHHHMPYIOIIEE 3HAU€HHE MPUOOpETaroT
TaKue yeau, Kax:

" (opmupoBaHME MHTEIUIEKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOM K COTpPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO PEIIEHUH, CIIOCOOHOH aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM JKU3HHU;

® HanpaBJIEHHOCTh OOYYEHHUs HAa CHCTEMAaTH4YecKoe MPUOOIIEHUE YYalluXcsl K CAaMOCTOSTeIbHOU
MIO3HABATENILHOM  JEATENIbHOCTH, HAY4YHbBIM M  NPAKTUYECKMM METO/JaM  IO3HaHWA,
(GhOpMHUPYIONTUM MOTHUBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMHH,

® o0ecrneyeHHE YCIOBHH, CIIOCOOCTBYIOIIMX  IMPHOOPETEHHIO  OOYyYalOUIMMHCS  OIBITa
pa3zHOOOpa3HON AESITETbHOCTH, MMO3HAHUSA U CAMOIIO3HAHMSI, KIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIMI ), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUISl Pa3INYHBIXBHJIOB JESATEIHLHOCTH;

" (opmupoBaHue yMEHUI OOBICHITH U OLICHUBATDH SBJIECHUS OKPYKAIOLIEro MUPAa HAa OCHOBAaHUU
3HAHUH U OTIBITA, MOJYUYEHHBIX IPU U3YUYECHUH XUMUH;

® ¢opmMHupOBaHME Yy OOYYAIOUIMXCA TyMaHUCTHYECKMX OTHOIICHWH, MOHUMaHMS II€HHOCTU
XUMHUYECKHX 3HAHUHM JJIs1 BHIPAOOTKU HKOJIOTMYECKH I1eJIeCO00pa3HOro MoBeleHus: B OBITY U
TPYZAOBOM JI€ATENBHOCTH B LIEISX COXPAHEHHUS CBOETO 3[0POBBbS M OKPY)KAIOIIEH MPUPOJHON
Cpenpl;

® pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY

3



npoduis 1 HalIPaBICHHOCTH AaJbHEHUIIero ooydeHusl.

Kypc HampaBiieH Ha pelieHue CIeqymuX 3a0ay, 00ecTeYuBaIOINX PeaTn3alnio JINYHOCTHO-
OpPUEHTUPOBAHHOTO M JESITEIHHOCTHOTO IMOAXOJI0B K oOyueHHto xumuu oOydatommxcs ¢ 3[1P na
YPOBHE OCHOBHOI'O 001I1er0o 00pa3oBaHMUs:

® (dopMHUpOBaHHE TEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX IPEACTABICHUNA O BEIIECTBAX, MX
NPEBPAICHUSAX M [PAKTUYECKOM IPUMEHEHUHU; OBJIAJICHUE IOHATUHUHBIM almapaToM |
CHUMBOJIMYECKUM SI3BIKOM XUMUU;

® OCO3HaHHE OOBEKTHMBHOW 3HAYUMOCTH OCHOB XMMHYECKOW HAayKH KaK 00JacTh COBPEMEHHOIO
€CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHUN HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB KaK

OCHOBBI MHOTHX SIBJICHUH J>KMBOH W HEKHUBOU MPUPOABI; YIIyOJIeHHE NPEICTaBICHUN O

MaTepualbHOM €IMHCTBE MUPA;

® OBJIA/ICHUE OCHOBAMHU XUMHUYECKOH IrPaMOTHOCTHU: CLIOCOOHOCTHIO aHATTM3UPOBATHH OOBEKTUBHO
OLICHMBATH )KMU3HEHHBIEC CUTYAIlUH, CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€3011acHOr0 00paIleHus ¢
BEIIECTBAMH, HCIIOJIB3YEMbIMH B TIOBCEJHEBHOW JKM3HW; YMEHUEM aHAJIU3UPOBATh H
IUTAHUPOBATh HKOJIOTMYECKM Oe30MacHOe TIOBEIEHUE B IIeNIAX COXPAHEHHsI 3[0POBbS U
OKpYKarolleH Cpebl;

" (opmupoBaHME YMEHUN YCTaHABIMBAThH CBSI3U MEXKIY PEAIbHO HAOII0IaeMbIMH XUMHUYECKUMHU
SBIICHUSAMHA ¥ TPOLECCAMH, TMPOUCXOMSIIMMH B MHUKPOMHUpPE, OOBSACHATH MPHYUHBI
MHOT000pa3usi BEIIECTB, 3aBHUCHUMOCTh HX CBOMCTB OT COCTaBa W CTPOCHHUSA, a Takke
3aBHCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOICTB;

® [IpHOOpETEeHHE OMbITA MCIOJB30BAHUS PA3TUYHBIX METOIOB M3YyYEHUS BELIECTB, HAOIIO/ICHUS
3a WX TMpEeBpallleHUsMU TMpPH TMPOBEACHUU HECIOXHBIX XUMHUYECKHX OSKCIEPUMEHTOB C
HCIIOJIb30BaHUEM JIA0OPATOPHOTO 000PYI0BAHUS U IPUOOPOB;

" (opmupoBaHue MpeNCTaBICHUNM O 3HAYEHWH XUMHUYECKOW HAYKH M PELICHHUH COBPEMEHHBIX
HKOJIOTHYECKUX IMPOOJIEM, B TOM YHUCIE B MPEAOTBPAIICHUH TEXHOTCHHBIX U IKOJOTHYECKUX
Karactpod.

OcobennocTu 0T0OOpa M aganTanMu y4e0HOro MaTepuaJia o XuMHHU

OO0yueHne yueOHOMY MpeaMeTy «XHUMHUs» CTPOUTCS Ha CO3JaHUU ONTHUMAIIBHBIX YCIOBHH IS
YCBOGHMsI IporpaMMHoro marepuaina oOyuatomumucs ¢ 3I1P. Bosibimioe BHUMaHue yzaeneHoO oTOOpY
y4eOHOro MaTepuana B COOTBETCTBUU C MPUHIUIIOM JIOCTYITHOCTH MPU COXpPaHEHUU 00111ero 0a30BOro
ypoBHA. Marepuai 1o cogepkaHuio 1 00beMy afanTupoBat Jis odyqaromuxcs ¢ 3[1P B cooTBeTcTBUY C
uX 0coObIMH 00pa3oBaTeNbHBIMU NOTpeOHOCTSIMHU.  OBnazeHue mMarepuanoMm oOydarommumucs ¢ 311P
obyeryaercs IOCPEACTBOM €ro JETaJbHOr0 OOBSCHEHUS C CHCTEMAaTHYeCKMM IOBTOPOM,
MHOTOKpPaTHOM TPEHUPOBKOM B MPUMEHEHUN 3HAHUH C MCIOJIb30BaHUEM IMPUEMOB aJITOPUTMH3ALUHN U
BU3YaJIbHBIX ONOpP, 00yYEHHsI CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HadeHue Ui MOJHOLIGHHOTO YCBOEHHs Y4eOHOro MaTepuala MMeeT Oropa Ha
MEXIIPEIMETHBIE CBSI3U BOIIPOCOB, M3y4YaeMbIX B JJAHHOM Kypce, ¢ TAKMMU y4eOHBIMU MpeAMEeTaMH
kak «['eorpadus», «Dusuka», «buonorus». Ilo3zBomnsist paccMaTpuBaTh OJUH U TOT K€ y4eOHBIN
MaTepual C pa3HbIX TOUYEK 3pEHHs, MEXIIPEIMETHbIE CBS3M CHOCOOCTBYIOT €ro Jyd4iiemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHHUIO MOTYYSHHBIX 3HAHUI U MPAKTUUYECKUX YMEHUH.

[Ipy mOAroTOBKE K YypOKaM HpPeaycMOTpeHO (GOpMHpOBaHHE Yy OOyYaromuxcs YMEHHUH
aHaJIM3UPOBaTh, CPaBHUBATh, 0000IaTh M3y4YaeMblil MaTepual, MIaHUPOBATh MPEACTOALIYI0 padoTy,
OCYILLIECTBISATH CAMOKOHTPOJIb. [IOCTOSHHO OTClI@KHMBAETCSl MPaBUIBHOCTh PEUYEBOro O(GOPMIICHHS
BbICKa3bIBaHU# oOyuatomuxcs ¢ 3[1P.

B cBi3m ¢ OCOOCHHOCTAMH TIOBEACHUS U JIEATENbHOCTH oOywatomuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) MPEAINOaraeTcs MOCTOSHHBIA KOHTPOJb COOJIOJCHHUS
MpaBWJI TEXHUKH 0€30MaCHOCTHU MpU MPOBEACHUH Ja00PAaTOPHBIX paboT B XUMUYECKOM KaOMHETE.

IlpumepHbie BuabI AeATeJbHOCTH oOy4yarwommxces ¢ 3IIP, o0yciaoBiaeHHble 0co0ObIMH
o0pa3oBaTe/IbHBIMHM NOTPEOHOCTSAMH U O0ecreYnBAKIIHE OCMbICJIEHHOE OCBOEHHE CO/AePKAHNHU

o0pa3oBaHusi N0 npeaMeTy «XUMHA»
4



Conepkanne BUIOB AesTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax XUMUU ONpeAenseTcs: ux
0coObIMH OOpazoBarenbHBIMU TOTpeOHOCTsAMU. [lomMmuMo mmpoko ucnons3dyembrx B OOIT OO0
o0muX [ BcCeX OOy4YalomMXCsl BHUJAOB JIEATEIBHOCTH, TNPUMEHSIOTCS BHJBI JIEATEIBHOCTH,
crieru(pUUHbIC ISl TaHHOM KaTeropuu o0y4aromuxcs, s O0ecleueHUs: OCMBICIEHHOTO OCBOCHHS
colepKaHus 00pa3oBaHUS MO TPEAMETY: YCHICHHE IPEIMETHO-TPAKTHUECKOW MESATEIbHOCTH C
aKTUBU3AIIMEMCEHCOPHBIX CHCTEM; YEpEJOBAaHHE BHUJIOB JEATEIBHOCTH, 33JCUCTBYIOIIMX Pa3IUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHME MarepHuaja C ONOpPOM Ha ajlrOpUTM; «IIOLIArOBOCTb)» B U3yUEHUU
MaTepuasa; HUCIHOJIb30BaHHWE JIOTIOJHUTENBHOM BHU3YaJIbHOM oOmopsl (IUIaHbl, 00pa3lbl, CXEMBI,
11a0JI0HBI, ONIOpHBIE Tabau1kl). s pa3Butus y odyuatrouiuxcs ¢ 3[1P ymenus nenatp BBIBOJIBI,
bpMHpOBaHMSI ~ TPaMOTHOTO  PEUEBOTO BBICKA3bIBAHUS, MPEANOIAraeTcsi HCIOJIb30BaTh OMOPHbBIE
cioBa u ximumie. Oco0oe BHMMaHue — yaelsercs OOY4YeHHIO CTPYKTYPUPOBAaHHUIO MaTepuana:
COCTaBJICHHE PUCYHOUYHBIX UBEPOAIbHBIX CXEM, COCTAaBIICHUE TaOJIMI], COCTaBJICHUE KJIacCHU(PUKAIUU
c0003HAYEHHBIMUA OCHOBAHMSIMHU IS KJIACCH(HMKAIIMK U HAIOJIHEHUE UX npuMepamu u jp. [IpumepHas
TeMaTuyeckasi U TepMuHosorndeckas Jiekcuka coorserctsyer OOIT OOO.

Hns obOyuarommxcst ¢ 3[IP cymecTBeHHBIMH  SIBISIFOTCS. TIPUEMBI  pabOTHI  C JIGKCHYECKUM
MaTtepuaioM Mo mpeamery. llpoBonutcs cnernuanbHas paboTa IO BBEIEHUIO B aKTUBHBIN CIIOBapb
00y4aroImuxcst COOTBETCTBYIOLICH TEPMUHOIOTHH. V3ydaemMble TEpMUHBI BBOSTCS HA MOJMCEHCOPHOI
OCHOBE, 00s13aTebHa BU3yabHas MOJACPHKKA, allTOPUTMBI Pa0OTHI C OMpECIIEHUEM, OMTOPHBIE CXEMBbI
JUI aKTyaJlu3alui TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XumMus» B y4eOHOM IJIaHe

B coorBerctBun ¢ @enepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM  CTaHAapTOM
OCHOBHOro 001ero oOpa3oBaHHUsl Y4eOHbIM npeaMer «XHUMHS» BXOIUT B NPEAMETHYIO 00JacTb
«EcTecTBeHHOHAYYHbIE NTPEIMETHI» U SIBJIAETCS 00s13aTEIbHBIM /IS U3YUEHUS.

Y4eOHbIM IJIaHOM Ha €€ U3ydeHHne OTBeACHO 136 y4eOHBIX 4acoB — 1Mo 2 4 B HEJeNno B 8 u 9
KJIaccax COOTBETCTBEHHO.

Copnepxanue yuyeOHOro mnpeamera «XuMusi», MpeacraBieHHoe B IIpumepHoit paboueit
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c¢ yueroM IlpumepHON OCHOBHOI
o0Opa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS MO y4eOHOMY MpPEAMETY «XUMUs»,
coorBercTBYeT IIprMepHOll amanTHpOBaHHOW OCHOBHOM 00pa3oBaTeIbHON HpOrpaMMe OCHOBHOTO
o0uiero o6pa3oBaHus 00y4arOIIUXCS C 3a1€P)KKON IICUXUUECKOTO Pa3BUTHSL.

COJAEPKAHUE YYEBHOI'O IPEAMETA «XUMMUS»
8 KJIACC

IlepBoHauya/bHbIe XUMHYECKUE IOHATHS

IIpenmer xumuu. Poab xumuu 8 HcuzHu yenosexa'. Tena n BemiecTBa. Du3udeckue cBOMCTBA
BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. UWCTbIe BEIIECTBA U CMECH.
CrniocoOb1 pasnenenus cmeceil. [IpaBuna Ge3omacHoro oOpalieHus C BELIECTBAMU M Ja0OpaTOPHBIM
oOopynoBanueM. [lonsamue o Memooax NO3HAHUS 8 XUMULU.

ATOMBI U MOJIEKYJbl. XUMUYECKUE DIEMEHTHI. 3HAKU (CUMBOJBI) XMMHUYECKUX DIIEMEHTOB.
OTtHocuTenbpHas aToMHasi Macca. [IpocThie U ClI0KHBIE BEMIECTBA. ATOMHO - MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eéewgecms. OTHOCUTENbHAS MOJICKYJIApHAs mMacca. MaccoBasi 1oJisT XUMUYECKOTO JIEMEHTa B
COEIMHEHUH.

DuU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMHUYeCKas peakius. [[pu3Haku XUMUYECKUX PeaKiuil.
YpaBHEHHs] XUMUUYECKUX PeakIuil. 3aKOH cOXpaHEHHs Macchl BemecTB. Kinaccudukaus XuMHIeCKIX
peakmuii (CoeTuHEHNUs, Pa3I0KEeHHs, 3aMeIeHNUsI, 0OMEHA).

XUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW TMOCYAOH, ¢ MpaBWIaMuU pabOTHI B
nabopaTtopur U TpuéMaMu OOpaleHus ¢ JabopaTOPHBIM O0OPYJIOBAaHWEM; M3yUYE€HHUE U OINMHCAHUE
(U3MUECKUX CBOMCTB 00Opa3I0OB HEOPraHMYECKUX BEIIECTB; HaOmofeHHE (U3NYECKHX (IIaBICHUE
BOCKa, TasHUE JIbJla, pacTUpaHUe caxapa B CTYIKE, KUTIEHWE W KOHJEHCAIMsl BOJABI) U XMUMHUYECKUX
(ropeHue cBeuH, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aWMOJCHCTBHE MeJla C KHUCJIOTOW) SIBJICHHM,
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HAOJIOZCHNE W ONHCAHWE TPU3HAKOB MPOTEKAHUS XUMHUECKUX peakuui (pas3lokeHue caxapa,
B3aUMOJICHICTBHUE CEPHON KHCIOTHI C XJIOpUAoM Oapusi, pasnmokenue ruapokcuaa memau (II) mpum
HarpeBaHUH, B3aUMOJIEUCTBHE Xkeie3a ¢ pacTtBopoM cosin Meau (II)); uzydyenue cnocoboB pasaeneHus
cMeceil (C TOMOIIbIO MarHuTa, (QUIbTPOBAHME, BbIAPUBAHHME, AUCTUWILUIALUSA, XpoMaTorpadus),
MIPOBE/ICHUE OYMCTKU MOBAPEHHOM COJIM; HAOIIOJEHUE U ONMHMCAaHUE PE3yJIbTATOB MPOBEACHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUsI MAcChl; CO3JaHKe MOJIeei MOJIeKy (IIapoCTEP>KHEBBIX ).

Baxneililue npeacraBuTe/ M HEOPraHMYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopoa — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoia B mOpupoze, (pusmueckue M XUMHUYECKHE CBOWCTBA. Peakium ropeHus
MIPOCTHIX U CJIOXKHBIX BemiecTB. CrocoObl MOTYYeHHs KUCIOpoaa B Ja00PATOPUU U NPOMBIULIEHHOCTIU.
[Ipumenenue xucnopona. Ilonstue 00 okcupax. KpyroBopor kucioposa B mpupone. O3on —
AIOMPONHAS MOOUPUKAYUSA KUCTIOPOOA.

Tennosoti  a¢pghexm  xumuueckou peakyuu, mMepMOXUMUYECKUEe VPABHEHUs, DK30- U
SHAOTEPMUUYECKUE PEAKLUU. Tonaugo: yeonb u meman. 3azpsa3Henue 6030yxa, yCuieHue napHuKo8020
agpexma, paspyuienue 030H08020 ClOA.

Bomopon — aneMeHT u mpocroe BemiecTBO. HaxoxkaeHue Bojopona B mpupoje,husnueckue
U XUMHYECKHME CBOWCTBAa (Ha IMpPUMEpPE B3aUMOJIEHUCTBUSA C HEMETAUIAMU M OKCHJAMH METAJlJIOB),
MpUMEHEHHE, cnocobwl nonyuenus. IloHsTe o kuciorax u coisix. KonmudyectBo BemiectBa. Moiib.
Monsipnast macca. 3akoH ABoraapo. MomsipHbIil 00bEM ra3oB. PacueTsl mo XxumMmuaeckoit popmyiie.
PacueTsl MaccoBO# 10JIM XUMHYECKOTO JIEMEHTA B COCIMHEHHUH, KOJIMYECTBA BEILECTBA, MOJSPHOMI
Macchl, MOJIIPHOTO 00beMa ra3oB. PacuéThl N0 XMMUYECKUM YPaBHEHUSIM.

Qusuueckue ceoticmea 600vl. Boma. Ee coctaB, cTpoeHne u MOJEKylnbl. Boda rax
pacmeopumens. PacTBOpwlL. [lonamue 0O HacvblueHHbIX U HeHacblueHHblXx pacmeopax. llonamue
pacmeopumocmu @ewjecms 6 gode. Pacder MaccoBOW JOJM BeElIECTBA B pacTBOpe (MPOLIEHTHAs
KOHLEHTpauus). MaccoBasi 10511 BELIECTBA B PacTBOpE. Xumuueckue ceoucmea 600bl (pasiodiceHue,
peaxkyuu ¢ Hampuem, OKCUOOM Kalvyus, okcuoom cepul (IV) peaxyuu ¢ memaniamu, KUCIOmMHbIMU U
ocrnognbiMu okcuoamu). Ilonamue 06 ocnosanusx. Ponw pacmeopos 6 npupooe u 6 srcusHu yenosexa.
Kpyzo060pomeoout 6 npupooe. 3arpsizHeHre NpupoAHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Baxneiimue kiacchl HeopraHWueckux coeauHeHuid. Kiaccugukanus HeopraHuyecKux
coequHeHuil. Oxcunapl: cocTaB, KiaccupuKanuss  (KUCIOTHbIE, OCHOBHBIE, am@omepHuvle,
Hecolleobpa3yowue - Ha npumepe okcuoa yeaepooa (II) u oxcuoa azoma (Il)), nHomenxnamypa.
Ilonyuenue u XMMUYECKHE CBOMCTBA OKCHJOB (B3aMMOJEHCTBHE C BOAOHM, KHUCIOTaMH, ILEIOYaMH).
OcHoBanus. Knaccudukanus ocHoBaHUMil: mIENOUM W HepacTBOpUMbIE ocHOBaHMs. HomeHnknatypa
ocHOBaHUU. Du3MUECKHE U XMMHUYECKHE CBOICTBa OCHOBaHUH (B3aMMOAEWCTBHE C OKCHIAMH
HEMETaJIJIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocHosanuii.

Kucnotsl: coctaB, kiaccuukaius, HOMEHKJIATYpa, (U3NUECKUE U XUMHUECKUE CBOMCTBA
(B3auMoielicTBHE C METAJUIAMU, OCHOBHBIMU OKCHJaMH, OCHOBAaHUSIMH, COJISIMHU, Ha MIPUMEPE COJITHON
U CEPHOM KUCIOT), cnocobwl nonyuenus. Pan akruBnoctumeramioB H. H. bekerosa. Comnu (cpennue):
HOMEHKJIaTypa CoJieH, cnocobwl nonyuenus, B3aUMOAECHCTBHE cOJIeH € MeTalylaMH, KHCIOTaMH,
LIeJI0YaMU U COJISIMM, TPUMEHEHHE.

[Tonstue 00 am@oOTepHBIX TUAPOKCHUIAX (Ha MpUMepe IUHKA U ATIOMUHUA). XUMUYECKUue
ceoticmea (83aumooelicmaue ¢ KUCIOMAaMU U Werouamu, paziodxcenue npu Hazpeeanuul) u noayieHue.

lenernueckass CBS3b MEXKAY KjlaccaMd HEOPTaHMYECKUX  CoequHeHUH. ['eHeTuueckue psbl.

XVUMUYECKUH DKCIIEPUMEHT: Ka4eCTBEHHOE OIpe/eTICHHE COAEPIKaHUS KHCIOpPOJa B BO3AYXE;
MOJIy4E€HUE U U3y4eHHE CBOMCTB KMCIOPO/a; HAOM0IeHUE B3aUMOEHCTBHSI BELIECTB C KHCIOPOIOM U
yCIIOBUSI BOSHUKHOBEHUS U MPEKpPAIEHUS] TOpeHus (1oxkapa); 03HAaKOMIIEHHE C 00pasliaMu OKCUIOB U
OTHMCAaHUE WX CBOMCTB; MOJYYEHUE M M3YUYCHHUE CBOMCTB BOJOPOJa (TOpeHHe); HabmoIeHne 00pasioB
BEIIECTB KOJIMYECTBOM | MOIb; HCCleAOBaHHWE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3THUYHOMN
pPacTBOPUMOCTBIO; TPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHOM MacCOBOW J0JIE pPAacTBOPEHHOTO
BEILIECTBA; B3aUMOJICHCTBUE BOJABI C METa/llaMU (HAaTpUeM M KalbliueM) (BO3MOXHO HMCIOJb30BaHHE
BUJICOMATEPHAIIOB); OMpPEJEJICHUE pPACTBOPOB KHUCJIOT M WIEJoYed C TIOMOIIbIO HHIUKATOPOB;
HCCIICA0OBAHUC O6p213]_[0B HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB; Ha6JHOI[eHI/IC N3MCHCHUSA
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OKpPAaCKHM MHJMKATOPOB B paCTBOpaxX KUCIJOT M ILEJI0Y€EH; n3yueHue B3aumoaeictaus okcuaa meau(ll) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHUCIOT C METaUlaMH, pPEaKIuid HEeWTpaau3aluuu; I[OJy4eHue
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula APYIMM H3 PAacTBOpa COJIH; pELICHUE
JKCIIEPUMEHTAIIBHBIX3a4a4 110 TeMe «Ba)kHeHIue KJ1acchl HEOPraHMYECKUX COCIUHEHUIN.

Iepuonuveckuii 3akon u Ilepumoauveckass cucrema xuMudeckux 3jgementoB /[I. W.
MenpeneeBa. CTpoeHne aToM0OB. XMMH4YECKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKH KIACCU(PUKANNUUA XUMUYECKUX JJIEMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
3JIEMEHTOB (ILETOYHbIE W MIETOYHO3EMENbHBIE METallIbl, T'aJOTE€Hbl, WHEPTHBIC Ta3bl). JreMeHmbl,
Komopule 00pazyom amgpomepHvle OKCUObL U 2UOPOKCUOBI.

Ilepuonnueckuii 3akoH. Ilepuommueckass  cucrtemMa  xumuyeckux  anemeHtoB J[. U.
MenpeneeBa. Koporkonepuonnas u orunnonepuooras Gopmsl [lepruoandeckoit CHCTEMbI XUMHUYECKUX
snementoB JI. U. MenneneeBa. Ilepuonabl u rpynmbl. PU3NYECKUN CMBICT TOPSAKOBOTO HOMEDPA,
HOMEPOB IEepUOa U TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M3omonvl. DneKTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
00oJtouek aromMoB TepBbIxX 20 XxumMudeckux 3nemMeHToB [lepuoaudeckoit cucremsr J[. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOr0 dJeMEHTa Mo ero monoxkeHuto B [lepmonmueckoit cucreme JI. U.
Menneneesa.

3axonomepHOCMU U3MEHEHUs. CBOUCME JIeMEeHMO8 MANbIX Nepuooos8 U 21A8HbIX NOOSPYNN, 8
3aeucumMocmu  Om amoMHo20 (nopsoKko6o2o) Homepa 3nauenue Ilepuoduueckoeo 3akoHa u
Ilepuoouueckoti cucmemvl XUMUYECKUX DAEeMEHMO8 Ol pazeumus Hayku u npakmuxu. /. H.
Menoenees — yuéHulii u epaxcoaHuH.

Xumunueckass cBsa3b. KoBaneHTHast (mosisipHass Y HENOJSIpHAsl)  CBSA3b.
3ﬂeKmp00mpuuameﬂbHocmb amomo8 xumuueckux snemermos. IoHHas CBI3b.

CTGHCHB OKHUCJIICHUA. OKI/ICJ’H/ITGJ’IBHO-BOCCTaHOBI/ITeJ'IBHI)Ie peaKHI/II/I. HpOHGCCLI OKHUCJICHUA U
BoccTaHOBJIeHUS. OKHCIUTEIN U BOCCTAHOBUTEIH.

XVUMUYECKUN DKCIEPUMEHT: H3yuyeHHue OO0pas3loB BEUIECTB METAUIOB M HEMETaJUIOB;
BSaHMOHeﬁCTBHC FHI[pOKCI/II[a IIMHKA C paCTBOpaMI/I KHUCIIOT Hu IIIGJ'IO‘-IGI\/'I; HpOBC}IeHI/IC OIIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHI  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKIui (TOpeHue, peaxkiuu
pa3NoKEeHUs, COSTMHEHNUS ).

MexnpeamerHblie CBA3U

Peanu3zanus MexnpeaMeTHBIX CBA3€H MpU U3yYEeHUH XMMHHU B 8 KJlacce OCYILECTBIISIETCS Yepes
UCMOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX MOHATHHM, Tak W MOHATHUH, SBISIOLIMXCS
CUCTCMHBIMHU IJId OTACIIBHBIX MMPEAMCTOB €CTCCTBECHHO- HAYYHOI'O HUKJIA.

OO0ue ecTecTBEHHO-HAay4yHbIe MOHATHS: Hay4HbI (pakT, rumoresa, Teopus, 3aKOH, aHAJM3,
CUHTE3, KiaccuuKaius, nepuoguIHOCTb, HAOIIOIeHNEe, SKCIIEPUMEHT, MOICIIMPOBAHUE, U3MEPECHHE,
MO/IElIb, SIBJICHUE.

®duszuka: Marepusi, aroMm, DdJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUJ, HU30TOIbI,
PallnOaKTUBHOCTb, MOJIEKYJIA, SIIEKTPUUECKUH 3apsij, BEIIECTBO, TeJ0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, a3, (U3WYECKUE BEIIMYMHBI, CAMHUIBI W3MEPEHHS, KOCMOC, IIaHEeThI, 3BE3 b1, COJHIIE.

buonorus: gporocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHbIE TOPOABI, IMOJIE3HbIE HMCKOMaeMbIe,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKasi peakuus

Ilepuonnueckuii 3akoH. Ilepuommueckas  cucreMa  XUMUYecKux  3neMeHtoB . .
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHWH CBOWCTB XMMHUYECKUX SJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KU, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUHU C MTOJIOKEHUEM JIEMEHTOB
B [lepnoanyeckoit cucreme u CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XHMHUYECKOW CBA3M. THIBI KPUCTAUNIMYECKUX PEIIETOK,
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3A8UCUMOCTMb CBOLICNG BeUieCmBa OM MUNA KPUCALIUYECKOU PeuémKU U 8U0a XUMUYECKOU C8A3U.

Knaccudukanmst ©w  HOMEHKIaTypa HEOPraHWYECKUX  BEMECTB  (MEXAyHapoaHas |
TpUBUAJbHAsA). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUYHBIM  KJlaccam
HEOPraHWYECKUX COCAMHEHUM, TeHETUYECKasl CBA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XUMHUYECKUX PEAKIUA MO Pa3IMYHBIM TpHU3HAKaM (M0 YHCIy U COCTaBY
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEILIOBOMY 3(PPEKTy, 0 M3MEHEHHUIO CTEICHEH OKHMCIICHUS
XUMHUYECKUX 3JIEMEHTOB, [0 00pamumocmu, no y4acmuoKamaiuzamopa). IK30- 1 SHIOTEPMUUYECKHE
peakuuu. Tepmoxumuueckue ypasHeHus.

Honamue o cxopocmu xumuyeckou peaxyuu. Ilowsmue 06 00pamumvix U HeOOPAMUMBIX
xumudeckux peaxkyusx. Ilonamue o 2comoeeHHbIX U 2cemepoceHHblx peakyusx. [lonamue o xumuueckom
pasHosecuu. CmeweHue xumuieckozco pasnogecus. axmopul, eiusawwjue Ha CKOPOCMb XUMUYECKOU
peaxkyuu u noa0HCeHue XUMU4eCcKo20 pasHO8eCUsl.

OKHCITUTENIHO-BOCCTAHOBUTEIBHBIC ~ PEAKIUH,  DJIGKTPOHHBIA  OamaHC  OKUCIUTEIhHO-
BOCCTaHOBUTENbHOU peakiuu. CocTaBlieHUE YPAaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINi
C MCTIOJIb30BaHUEM METO/1a HJIIEKTPOHHOIO OanaHca.

Teopust PNEKTPOTUTUYECKON AUCCONUALIMM. DJIECKTPOIUTAYECKAS JUCCOIUAIUA. DIEKTPOIUTHI
U HedJIeKTponuThl. KaTuoHbl, aHMOHBI. Mexanuszm ouccoyuayuu ewjecmes ¢ paziudHblMu BUOAMU
xumuueckou cesazu. [llonsmue o cmenenu ouccoyuayuu. CUNbHBICH CI1a0bIC AJICKTPOJIUTHI.

Peaknuu woHHOTO OOMEHa. YCIOBHS TPOTEKAaHUs PEaKIMi HWOHHOTO OOMEHa 10 KOHIA.
[TonHble U COKpalIEHHbIE HOHHBIE YPABHEHUS peakuuid. XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUN U
coJieil B cBeTe MpeacTaBieHuil 00 aieKTpoauTrHieckoi aucconuanuu. Cpena pactBopa. KauecTBeHHbIE
peaKiuy Ha KaTUOHBI M aHUOHBIL: XJIOPH-, OpOMUI-, HOAUI-, CYylb]aT-, KapOoHAT-, CUIHKAT-, hocdat-
AQHUOHBI, TUJIPOKCUI-MOHBI; KATHOHBI aMMOHUSI, MaTrHUSA, KaJbIUs, ATIOMUHUS, XKeme3a (2+) u (3+),menu
(2+), uMHKa, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX.

XUMUYECKUN OKCHEPUMEHT: O3HAKOMJIEHME C MOJACIHSAMH KPUCTAUIMYECKUX PEIETOK
HEOPraHUYECKHX BEIIECTB — METAVIOB M HEMETAIOB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(x;mopunia HaTpusi); MUCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW PpEeaKIMH OT BO3JCHCTBUSA
pas3nMYHBIX  (DAKTOPOB; HCCIENIOBAHUE JIIEKTPOMPOBOJHOCTH PACTBOPOB  BEIIECTB, MpoIllecca
JUCCOITMAIIMU KUCJIOT, IIeJI0uel ucosiel (BO3MOKHO HCIOIb30BAaHUE BHIEOMATEPHAIIOB); TPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKN MPOTEKAHUS peakiii HOHHOTO oOMeHa (0Opa3oBaHME OCalIKa,
BBIZICJICHHE Ta3a, O0Opa3oBaHWE BOJbI); OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakIuil (TOpeHHe, peakluHu pPa3JI0oKEeHUs, COSAUHEHHS); pacrno3HaBaHUE
HEOPraHUYECKHX BEIMIECTB C TIOMOIIBI0O KA4YeCTBEHHBIX pEaKIUid Ha HOHBI; PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a7au.

HemeTauibl U HX coeiMHEHUs

OOmrast xapakTepucTuKa rainoreHoB. OCOOEHHOCTH CTPOCHMs aTOMOB, XapaKTepHbIE CTENCHU
okucienus. CtpoeHue u pusndeckre CBONCTBA IPOCTHIX BELLECTB
— TaJloreHoB. XMMHUECKHEe CBOMCTBA Ha MIPUMEpE XJIopa (B3aUMOAECHCTBHE ¢ METaJUIaMU, HEMETaJlIaMU
— BOJIOPOJIOM U KUCJIOPOJOM, wenouamu). XiopoBogopo. ComnsiHasi KUCIOTa, XMMHUUECKHUE CBOMCTBA,
noxyyenue, IpuUMeHeHHe. [elicmsue xaopa u Xioposooopooa Ha OpeaHusm uenogekd. Baxueimme
XJIOPUJIBI U UX HAXO0XJIECHUE B IPUPO/IE.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpymmbel. OcoO€HHOCTH CTPOEHUSI aTOMOB KHCIIOPOa
U cepbl. XapaKTEpHbIE CTEIIEHN OKHCIIEHUSI.

Crpoenrie u ¢u3MUYeCcKUe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEpbl. AJUIOTPOIHBIE
MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA cephl(B3aUMOJIECHCTBUE C HeMemanlamu —
BOJIOPOJIOM M KHCIIOPOJOM, METaNIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBonopoji: cTpoeHHe, (pusnueckre U XUMHUYECKHUE CBOMCTBA (KHUCIOTHBIE U BOCCTaHOBUTEIIbHBIC
cBoiicTBa). OKCUIBI cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KucioTa: pusnyeckue u
XUMHUYecKHe cBoicTBa (oOuue u cnenuduueckue). Coiau cCepHOM KUCIOThI, KaUeCTBEHHAs peakius Ha
cynbdar-uoH. CepHUCTas KUCIOTA. Xumuyeckue peaxkyuu, nexcawjue 6 OCHO8e HPOMbBIUIEHHO20
cnocoba nonyuenus cepnoul kuciomel. Haxoxnenue cepsl u €€ coenuHeHuil B mpupoje. [Ipumenenue
Cephl U e COCAMHEHUH BOBITY U B MPOMBIIUICHHOCTH. Xumuueckoe 3azpazHeHue okpyxcarowel cpeosl
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COeOUHeHUAMU cepbl (KUCIOMHble 00XCOU, 3a2ps3HeHue 6030yXa U B000EMO8), CNnocobvl e2o
npeoomepaueHusl.

OO0mast xapakTepucThka 3J1eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB a30Ta U
docdopa, xapakTepHble CTETICHU OKHUCICHHUS.

A30T, pacpocTpaHeHue B MPUPOe, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aMMOACHCTBHE C
MeTaJlJIaMi U HeMeTallylaMH - KHUCIOPOJOM U BoaopoaoMm). KpyroBopor azora B mpupoje. AMMHAK:
¢usznyeckue M XUMHYECKHME CBOMCTBAa (OKHCICHHME, OCHOBHBIE CBOICTBa BOJHOTO pPAacTBOPA),
noayyenue W tpumeHeHue. Colu aMMOHHUS: COCTaB, (U3MYECKHME U XUMHUYECKHE CBOICTBa
(pa3noxeHue, B3aMMOJCHCTBHE CO MIEJIOYaMHM), NpuMeHeHHe. KadecTBeHHas peakuus Ha HOHBI
aMMOHUs. A30THasl KUCIO0Ta, €€ (pu3nyecknue u XMMHUUYECKHE CBOMCTBa (oOmue u crenuduaeckue),
nonyuenue. Hutpatel (pasnoxkenue). A3zoTucrtas kuciora. lcnonb3oBaHue HHUTPATOB M COJEH
aMMOHHS B KauecTBE MHUHEpaJbHBIX YAOOpeHUU. Xumuueckoe 3azpsasHenue okpyscaroujel cpeovl
COeOUHEeHUAMU a30ma (KUCTOMHbIe 00AHCOU, 3a2P3HeHUe 8030VXA,NOYBHL U BOO0EMOB).

®dochop, amromponnvie mooupuxkayuu Gocgopa, puznyueckrue M XUMHUUYECKHUE CBONCTBA
(B3aMMOACUCTBHE C METAUIaMH, HEMETaUIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEPHOL
kucromamu). Oxeun docdopa (V), oprobocdopHas kuciora: pU3NIECKHE U XUMUYECKUE CBOICTBA,
noxyyerue. Ilonamue 0 MunepanbHvlx YOoOpeHusax: Humpamol u gocamol. [lonsmue 0 KOMNIEKCHBIX
yoobpenusax. OOmas xapakrepuctuka s1eMeHTOB IVA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
yriaepoja u KpeMHusl. BaJleHTHOCTh U XapaKTepHbIE CTEIICHU OKUCIICHHSI aTOMOB yTIJIEpOAa U KPEMHHS.
PacmipocTpanenue yriepona B IpUpo/Jie, XapaKTepHbIE CTETICHH OKUCICHHUS.

VYrnepon, autorponHable MoauduKanuu (rpadur, anmas), GU3HIECKUe U XUMUYECKUE CBONCTBA
MIPOCTHIX BEIIECTB (B3aMMOJEUCTBUE C METAJUIAMH, HEMETAIJIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
cepHoui  kucromamu). Apcopomusi. KpyroBopor yriepona B mpupoae. Okcuabl yriiepoaa, HX
¢dbu3nuecKkue U XMMHYECKHUE CBOMCTBA, MOJyYeHHE U MPUMEHEHHUE, IeHCTBUE HA OPraHHU3M 4YeJOBEKa.
DKronoeuueckue npobaemol, cesizanuvie ¢ okcuoom yeaepooa(lV),; eunomesa enobanvroeo nomenieHus
KIumMama, napHuxossiii 3¢gexm. YroiapbHas KUCIOTa U €€ CcOolM, UX (U3NYECKUE M XUMUYECKUE
CBOWCTBa, nonyuexue u npumenenue. KadecTBeHHas peakuusi Ha KapOoHAT- HOHBI. Mcmonb3oBanue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

OO6mue npeacraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHUS OPraHUYECKUX COEAMHEHUMN
yriaepoaa (Ha mpUMepe MeTaHa, dTWUJIeHA, dTaHOJa, YKCYCHOW KHUCIOTBL. Mx cocmae u Xxumuueckoe
cmpoenue. Knaccuguxayusa opeanuueckux éeujecms. IloHsTHE 0 OMOTOTHYECKH BaYKHBIX BEUIECTBAX:
KUpax, OerKax, yraeBoiax — U UX POJIM B KU3HU 4YeloBeKa. MamepuanvsHoe eOUHCmMBE0 0peanuiecKux
U HEeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero @usnueckue M XUMHUYECKHE CBOMCTBa (Ha NpUMepe B3aUMOJCHCTBUA C
MeTaJUlaMH U HeMeTajulaMM), noiaydexue u npumeHeHue. Coedunenus kpemHus 6 npupooe. Obwue
npeocmaenenuss 06 oxcuoe kpemuusA(lV) u kpemnuesoti kucnome. Cunuxkamvl, @uauueckue u
Xumuueckue ceolcmea, NOLyYyeHue U NpuMeHeHue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
INEKMPOHHOU, CMpoumenvHoll u op.). Bajxcueltiwue cmpoumenvhvle Mamepuansl: Kepamukd, CmeKio,
yemenm, bemon, owcenesobemon. Ilpobremvl  6e30NACHO20  UCHONL308AHUSL  CIPOUMETLHBIX
Mamepuanoe 8 NO8CEOHE8HOU HCUIHU.

XUMHYECKUH 3KCIEPUMEHT: U3yUeHHe 00pa3lloB HEOPTaHUYECKUX BEILECTB, CBOMCTB COJISIHON
KHUCIIOTHI; TIPOBEACHHE KAaYECTBEHHBIX PEAKIMi Ha XJIOPHUA-MOHBI M HAONIOJCHHWE TPHU3HAKOB HX
MPOTEKAHMS;, OMBITHL, OTpaXKaloMMe (QHU3MUECKHe W XHWMHUYECKHE CBOWCTBAa TallOTEHOB W WX
coeIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEpHANIOB); O3HAKOMIIEHHE C 00pa3liaMH XJIOPHJIOB
(rasoreHun10B); O3HAKOMJIEHHE C 0oOpasllaMu cepbl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepPHAJIOB);  HaONIOJleHHMe  mpolecca  oOyriaMBaHMA ~ caxapa  MOA  JCWCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; W3Y4YEHHE XUMHYECKHX CBOMCTB pa30aBiIeHHON CepHOM
KHUCJIOTHI, TpPOBEJIEHHE KAauyeCTBEHHOW peaknuu Ha cynb(ar-uoH u HaONIofeHHEe TNpu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3MYECKUMHU CBOilcTBaMH a3oTa, ¢ochopa U HUX COEIUHEHUMN
(BO3MOXKHO HCIIOJIb30BAaHUE BHCOMATEPHATIOB), 00pa3IiaMu a30THBIX



u pochopHBIX yNoOpeHuil; momyueHne aMMuaKka U U3y4eHHe ero CBOWCTB; MPOBEACHNE Ka4eCTBEHHBIX
peakuuii Ha MOH aMMOHHMS U (pochaT-MOH U H3yueHUE MPHU3HAKOB UX NMPOTEKAHMsSI, B3aUMOJEHCTBUE
KOHLEHTPUPOBAHHON A30THOW KHUCIIOTBI C MEbI0 (BO3MOXXHO HCIIOJIb30BaHUE BUJEOMATEPHUAIIOB);
M3Y4YeHHE MOJieJiell KPHUCTaNIMYeCKUX pelEToK anmasza, rpadura; O3HAKOMIIEHHE C MPOLIECCOM
azcopOLUU pacTBOPEHHBIXBEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM IIPOTUBOIa3a; NOJy4yEeHUE
YTJIEKUCIOro ra3a U U3y4eHHE ero CBOMCTB; MPOBEICHHE KAUeCTBEHHBIX peakuuid Ha KapOoHAT- U
CUJIMKAT-UOHBl U M3YyYEHHE INPU3HAKOB UX IPOTEKAHMS; O3HAKOMIICHHE C IPOLYKLUMEH CUIMKATHOU
MIPOMBILIIEHHOCTH; PEIICHHE HKCIIEPUMEHTAIBHBIX 3a1ad 10 TeMme «BakHellnne HeMeTaulbl U UX
COCIIMHECHUS.

MeTaJliIbl M X COCAUHECHUS

OO0m1as xapakTEPUCTHUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU X TOJIOKEHUS B
[lepuonnueckoii cucteme xumuueckux snemeHToB [[. . MenaeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJuI0B. MeTallinyecKkas CBsA3b U METAIUIMYECKask KpUCTauInueckas peméTka. DIeKTPOXUMUYECKUMA
psd HampspDKeHU MeTayioB. DU3MYecKre U XMMHUYECKHME CBOWCTBA METAIJIOB (B3aMMOJACHCTBHE C
KHCIIOPOAOM, BOAOH, Kucimotamu). Obwue cnocodwvl nonyuenus memannos. llonamue o Koppo3uu
Memanios, OCHOBHble CnocoOvl 3awumel ux om kKopposuu. Cnuasvl (cmanv, yyeyH, OOPATIOMUHUL,
OpoH3a) u ux npumeHerue 8 O6bIMy U NPOMBIUIEHHOCIU.

[[{erounble MeTaibl: nonoxkeHue B llepuoguyeckoit cucreme XUMUYECKUX 3iaeMeHToB [l. .
MenneneeBa; crpoenne atoMoB. Haxoxzaenue B npupoje. @usnueckre 1 XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kamus). OKCUIBl U TUAPOKCUIBI HATpus M Kanus. lIpuMeHeHue IeIoYHBIX
METAJUIOB U UX COCIMHEHUM.

[[{erouHO3eMeNnbHBIE METAIBI MarHU W KaibLui: mojiokeHue B Ilepuoamdeckoil cucreme
xuMuueckux diieMeHToB J[. M. MeHueneeBa; CTpOCHHME HX AaTOMOB; HAaXOXJECHHE B MPUPOJE.
du3nyeckue U XMMUYECKUE CBOMCTBA MarHus U Kanblius. BaxHeilmue coequHeHus Kanblus (OKCU/,
THJIPOKCHI, COJN). JKécmrocmb 800bl U CNOCOObI e€ycmpaHenus.

AmomuHuii: nonoxkenue B llepuogumyeckodt cucteme Xumuueckux daemeHToB J[. U.
MeHpeneeBa; CTpOCHHE aToMa; HaxXOXJAeHHE B mpupone. Duznueckue U XUMHUYECKHE CBOWCTBA
amoMuHuS. AM(OTEpHBIE CBOWCTBA OKCHIA U THIPOKCH/Ia ATFOMUHHUSL.

Kene3o: mnonoxenue B  llepmoamyeckoid  cucreme  XUMH4YECKHMX  anemeHToB [l .
MeneneeBa; CTpoeHHE aTOMa; HaXOXKJIeHUE B npupoe. Pu3nueckue 1 XuMUYECKHUE CBOKCTBA JKele3a
(B3auMoielicTBUE ¢ MeTaJUIaMM, KUCJIOTaMHu U cossiMu). Okcuapl, ruapokcuabl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U noIYYEeHUe.

XUMHYECKUN DKCIEPUMEHT: O3HaKOMJIEHHME ¢ oOpa3llaMd METaUIOB U CIUIaBOB, UX
(U3MYECKUMHU CBOIMCTBaMH; M3yY€HHUE PE3yIbTaTOB KOPPO3UU METAIUIOB (BO3MOKHO UCTIOJIH30BAHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEN B3aMMOJICUCTBHS OKCHIA KaJbI[Us W HATPUSA C BOJIOM (BO3MOXKHO
UCIOJIb30BaHNE BUACOMATEPUAJIOB); UCCIETOBAHIE CBOMCTBKECTKOM BOMBI; IpOIlecca TOPEHUS JKee3a
B KHCIIOpo/ie (BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHUAIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kanblus, amoMuHus, nuHka, sxenesa(ll) u sxenmesa(Ill), memu(Il));
HaOIlIOJICHWE W OINHCAaHUE MPOIECCOB OKPAIIUBAHUS TUIAMEHW HOHAMU HATpUA, Kajdusd W KalbIus
(BO3MOHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB); HCCIEOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHAA
QTIOMUHUS M THAPOKCHUJA IIMHKA; PEUICHUE SKCIEPUMEHTANbHBIX 3a1ady 1o TeMe «Baxneiimue
METaJUTBl U UX COSTUHEHUS.

Xumus u okpyscaowas cpeoa

Hoevie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 6 no8CeOHEGHOU IHCUZHU
yenogexa. Xumusi u 300posve. bezonacnoe ucnonvzosanue seujecme u XUMUHECKUX — peakyuil 8
ovimy. Ilepsasi nomowp npu  xumuueckux — oxcozaxu ompasierusix. OCHOBbL IKOIOSUUECKOU
epamomuocmuy.  Xumuueckoe 3acps3HeHue OKpydjcaioujeu cpeovl  (npedeivbHdas — O0NnyCmumas
konyenmpayus eewjecms — I/IK). Ponvxumuu 6 peuwieHuu 5K0102U4ecKux npooiem.

Ilpupoonvie uCmouHuKu yeneso0opooos (y2oib, NPUPOOHbLIL 243, Hepmv), NPOOYKMbvl UX
nepepadoomxu, uUx poib 8 Oblmy u NPOMbIULIEHHOCTIL.

Xumuueckuil 3KCnepumenm: usyyenue oOpA3YO8 MaAmepuanos (CMekio, Cniagbl Memdsios,
nOIUMEPHbIe MAMEPUATBL).
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MexknpeaMeTHbIe CBA3U

Peanusanus MeXnpeIMETHBIX CBSI3€H NP N3YYCHUU XMMHUH B 9 Ki1acce OCYIIECTBISIETCS Yyepes
HUCIIOJIB30BaHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H HOHﬂTI/Iﬁ, ABJIAOITUXCA
CHCTEMHBIMH JUIS OTAEIBHBIX PEIMETOB €CTECTBEHHO- HAYYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAayYHbIC MOHSATHS: HAYYHBIH (PaKT, TUNOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KJIacCU(UKAIHMs, IEPHOANIHOCTD, HAOIIOEHHE, YKCIIEPUMEHT, MOCINPOBAaHNE, H3MEPEHHE,
MO/IEITb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTUS, MAaTEPUAIIBI.

@dusuka: Marepus, aroM, OIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIBI,
PaaMOAKTUBHOCTD, MOJIEKYNA, YIEKTPUUECKUN 3apsifl, POBOJHMKH, MOJIYIPOBOAHUKH, JUIICKTPUKH,
(GOTO’/IEMEHT, BEIIECTBO, TEJIO0, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3, pacTBOpP,
PaCTBOPUMOCTD, KpHUCTAIIIMYCCKAA peméTKa, CIIJIaBBI, (1)I/ISI/II-ICCKI/I€ BCJIMYMHBI, CAVUHUIBI U3MCPCHMU,
KOCMHUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, ComHIIe.

Buonorus: ¢orocuntes, npixanue, Ouocdepa, IKOCHCTEMa, MHHEpAIbHBIE YIOOpEHMUS,
MHKPO3JICMCHTDBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

[eorpadus: armocdepa, ruapocepa, MHUHEPANIbI, TOPHBIC MOPOJIBI, MOJE3HBIC UCKOIACMBIC,
TOIUIMBO, BOJHBIE PECYPCHI.

IpumepHBIe TeMBbI NPAKTHYECKHUX PadoOT:

1. JlaGoparopuoe  obopynoBaHue M TOpueMbl  oOpamieHuss ¢ HUM. [IpaBuia
0e30macHoi paboThI B XUMUYECKOH J1TaO0paTOPHH.

2. O4uncTKa 3arpsA3HEHHON TOBAPEHHOMN COJIH.

3. Ilpu3HaKK IPOTEKAHMS XUMUYECKUX PEAKIIUM.
4. Tony4yenue KACIOPOaA U H3yIEHHE ETO CBONCTB.
5. Iony4yeHue BOAOPOAA U U3YYEHHE €0 CBOMCTB.

6. IpuroroBieHre PacTBOPOB C ONPEACIECHHON MAacCOBOM JO0JIEH PacTBOPEHHOIOBEILECTBA.

7. Pemenue OKCIICPUMCHTAJIBHBIX 3aaa4 110 TEMEC «OCHOBHBIC KJIaCCHhI
HEOPTaHWYECKHMX COETMHEHUMNY.

8. Peakuyuu HOHHOTO OOMEHA.

9. KauecTBeHHBIE PEAKIIMK HA HOHBI B PACTBOPE.

10. TTony4yenne ammMuaka u M3y4eHHE €TO CBOWCTB.

11. IMony4enne yroekucaoro raza ¥ U3ydeHHE €r0 CBOMCTB.

12. Pemenue sxcriepuMeHTanbHBIX 3a1a4 110 Teme «Hemeramnst IV — VII rpynn u ux
COCIMHEHUS».
13. Pemrenne sKciepUMEHTABHBIX 3a/1a4 MO TeME «MeTaIbl U MX COEMHEHMUS.

[Tpu npoBeaeHUM NPAKTUYECKOM pabOThI KaXKIbIH €€ STal BBIIOJIHSAETCS OO0y4YaroUMMUCS C
3IIP BMecTe ¢ yuuTenaeM U MHOJ ero pykoBoicTBoM. Ha mocke 00s13aTeIbHO BBIBEUIMBAIOTCS MPaBUIIa
TEXHUKU O€30MacCHOCTH, COOTBETCTBYIOIME IaHHOMY BHAY paboOThl, JaeTcsi NpaBUJIbHAS 3alllCh
dopMyn W ykasplBaeTcs Lenb MpoBelneHHs padoThl. [Ipu HEOOXOIUMOCTH JaeTcsi BU3YaJIbHBIN
QITOPUTM BBIMOJIHEHUS 3aJaHUsl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBINOJHSAEMBIX
JEUCTBUN U IOIYYEHHOT'O PE3yJIbTaTa.

IIpuMepHBIE KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIBI 10 XMMHUH

JUis opraHuzanuu TNPOBEPKH, ydeTa M KOHTPOJS 3HAHUM OOydaromMxcs MO MpPeaMETy
MIPEelyCMOTPEHBI KOHTPOJbHBIE PabOThl, CAMOCTOATEIbHBIE PabOThI, 3aU€Thl, MPAKTHUYECKHE PabOThI,
tecTupoBanue. OJHUM U3 METOJIOB KOHTPOJIS pe3yibTaToB oOyueHus obyuatommxcs ¢ 3[1P sBnsercs
METOJl TOJMBAapUAaTUBHOTO OKCIPECC- TECTUPOBAHHMS C KOHCTPYHpPYEeMbIMH oTBeTamHu. Ero
OTIMYUTEIBHBIMU YEPTAMHU SBIISIOTCS ONEPATUBHOCTD, BBHICOKAsI CTENEHb MHANBUAYAIN3AlM 3HAHUH,
CPaBHUTEJIHHO MaJjble 3aTPaThl BpEMEHU U TPYJa Ha MIPOBEPKY OTBETOB 00YUAIOIIHXCSI.

Hns  oOywaromuxcs ¢ 3[IP  Bo3MOXXHO u3MeHeHHE (DOPMYITUPOBKM  3aJaHUN  Ha
«TIOIIATOBYIO», aJanTalus IpeaIaraeMoro 0OydarolmeMycsi TECTOBOrO (KOHTPOJBHO- OIICHOYHOTO)
MaTepuasa: HMCIOIb30BaHUE YCTHBIX M IMHUCBMEHHBIX WHCTPYKLUH, YIOPOIIEHHE JUIMHHBIX CJIOXHBIX
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(bopMyIHPOBOK MHCTPYKLIUH, PEIICHHE C OMOPOI Ha alropuT™, o0pasell, UCIOIb30BaHUE CIIPABOYHOMN
uHpopMaIuu.

KoHnTpoJibHbIE padoTHI 10 TEMaM

B paGoueii nporpamMmMe npeaycMOTpeHO 8 KOHTPOJIBHBIX PadoT:

Konmponvnasn paboma  Ne . TlepBoHauyanbHBIC XUMHYECKUE TTOHSATHS.

XUMUYECKHUE dTIEMEHTHI. XUMHUYECKUEe (POPMYIIbI H YPaBHEHUS.

Koumponvnas paboma Ne 2. Tlepuonuyeckasi cucrema xumudeckux snemeHToB JI.M1. Menneneena.
Crtpoenue aToma.

Konmponvnas paboma Ne 3. Xumudeckas CBS3b.
Konmponvnas paboma Ne 4. Kucnopoa. Oxcunpl. ['openue. Bonopoa. Kucnorsr. Conu.

Konmponvnas paboma Ne 5. O60011eHre CBEACHUN O BAXKHEUIINX KJIACCAaXHEOPTaHUICCKUX
COCTUHEHUH.

Konmponvnas paboma Ne 6. DneKTpoMTHYECKAs TUCCOLIUALIHSL.
Konmponvnas paboma Ne 7. Hemeraiibl.
Konmponvnas paboma Ne 8. Metasibl.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O ITPE/IMETA
«XUMMUSA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUS
B uenom pesynbpTarel ocBoeHus oOywarommmucs ¢ 3[IP  yueGHOro mpenmera «XuMHsS»
JIOJKHBI ~ COBMAJaTh C pe3yidbTaTaMH MpPUMEpHOH pabodeld MporpaMMbl OCHOBHOTO OOILEro

oOpa3oBanus. Hanbosiee 3HaUuNMBbIMU SBIISIOTCA:
JIMYHOCTHBIE PE3YJIbTATDI:

* MOTHBAIUS K O0OYYEHUIO U [IEeJICHAIIPABICHHOM MO3HABATEIBHOM IS TEIFHOCTH; YCTAHOBKA Ha
OCMBICJICHHE JIMYHOTO OMbITa, HAOMIOACHUN 32 XMMUYECKMMHU YKCIIEpUMEHTaMH;

* OpHMEHTalus Ha MpaBWIa HHAWBUIYaJbHOTO U KOJIJIEKTUBHOTO O€30MacHOrO MOBEIEHUS NpHU
B3aMMOJEHCTBUY C XMMUUECKUMHU BELIECTBAMH U COCTUHEHUSIMU;

* IPAKTUYECKOE H3ydeHHe IMpodeccuil U Tpyna pa3IMdHOTO POAA, B TOM UYUCIE HAa OCHOBE
IPUMEHEHHS N3y4aeMOoro MpeAMETHOr0 3HaHUs (HampuMep, JJAOOPaHT XUMUYECKOT0 aHAIIN3a);

*  yBa)XCHHE K TPYIy U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

* TOTOBHOCTb K OCO3HAHHOMY IIOCTPOCHHUIO JAJBHEWUIIEH WHAMBUAYAIbHOM TPACKTOPHUH
o0pa3oBaHUsI Ha OCHOBE OPHEHTUPOBKM B Mupe npodeccuil U MpodecCHOHATBHBIX
NPEIOYTEeHUH, YBaXKUTEILHOTO OTHOLIEHUS K TPYY;

* 0CO3HaHHME CBOETO MOBEJICHMS C TOUKH 3PEHUS OMACHOCTH WM 0€30MacHOCTH AJIs ce0sl Win JUis
OKpYXKaroIIHX;

*  OCHOBBI DKOJIOTUYECKOU KYJIbTYPBI, COOTBETCTBYIOIIEN COBPEMEHHOMY YPOBHIO SKOJIOIMUECKOTO
MBILUIEHUS, TNPUOOPETEHHE  OMNbITa  SKOJOTHYECKH  OpPHUEHTHPOBAHHOM  MPAKTUYECKOU
JESTEIIBHOCTH B JKU3HEHHBIX CUTYaLUsAX;

* OCO3HaHHWE TMIOCIEJACTBUH M HENPHUATHE BPEOHBIX MPUBbIUEK (YIMOTPEOICHUS aJKOTOJI,
HapKOTHKOB, KYpeHHsI) U MHBIX (OpM Bpeaa sl GU3NYECKOTO U MCUXUYECKOTO 3710POBBS;

* TMpPUHATHE pEIIEHUN B JKU3HEHHOM CHUTyalldd Ha OCHOBE II€peHOca IOJYyYEHHBIX B XOJe
0o0y4deHHs 3HAHUN B aKTyaJIbHYIO CUTYAaIlHI0, BOCIIOJIHATH AepUunuT nHpopManuu;

* TOTOBHOCTb OTOMpaTh M HCIOJB30BaTh HYXHYIO MH(POPMAIUIO B COOTBETCTBUU C KOHTEKCTOM
YKU3HEHHOM CUTYyalluH.

METAINPEAMETHBIE PE3YJIBTATDBI

® szadenueynusepcaﬂbnbmu y'l€5HblMll HO3HABAMEIbHBIMU OCUCIGUAMU:

¢ BBIABJIATH HNPUYMHBI U CIICACTBUSA IMPOCTBIX XUMHUYCCKUX HBHGHHﬁ;
® OCYHCCTBJIATH CPAaBHCHUC, Knaccn(bmcaumo XHUMHUYCCKUX BCHICCTB IIO0 3aJaHHBIM OCHOBAHHAM U

KPUTEPUSM JUIS YKA3aHHBIX JOTHYECKHUX OIepaliyii;
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*  CTPOMTbH JIOTUYECKOE CYKJICHUE IOCIIE MPEABAPUTEIBLHOIO aHAIN3a, BKIKOYAIOIIEE YCTAHOBJIEHUE
MIPUYMHHO-CIIEICTBEHHBIX CBS3EH;

*  BBIIBIIATH nebuuTel  WHGOpPMAIIUH, IaHHBIX, HEOOXOIUMBIX Uil peLIEHUst
IMOCTaBJICHHOM 3a7a4H;

* mpeoOpa3oBbIBaTh MH(POPMAIIMIO U3 OJHOTO BHJA B APYroi (TabIHIly B TEKCT U Ip.);
*  CO37aBaTh, MIPUMEHATHh M NPEOOPAa30BBIBATh 3HAKH M CHMBOJIBI, MOJICIH U CXEMBI JUIS PEIICHHS

y4eOHBIX M ITO3HABATEIIBHBIX 33J1a4 C TIOMOIIIBIO ITe1arora;

* ¢ IOMOIIBI0 TMeJarora MPOBOJWTh XUMHYECKHH OIBIT, HECIOKHBIH SKCICPUMEHT, JUIS
YCTAaHOBJICHHS OCOOCHHOCTEH OO0BEKTa W3YYCHHS, NPUYUHHO-CICACTBEHHBIX CBSI3CU U
3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

* ¢ TIOMOIIBIO IIeJarora WIH CaMOCTOSTEIbHO (OPMYJIMPOBATh OOOOMICHUS M BBIBOJBI IO
pe3yJibTaTaM MPOBEJICHHOTO HAOIIOICHUS, OTIBITA;

*  MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE XUMUYECKHUX MTPOIIECCOB M UX MOCIICICTBUSA;

* HCKaTh WIH OTOMpaTh MH()OPMAIMIO WIH JaHHBIC M3 MCTOYHUKOB C yUYETOM IPEIIOKCHHON
yueOHOI 3a/1a41 U 3aJIaHHBIX KPUTCPHUECB.

Osnaodenue ynugepcanbHolMu yUeOHbIMU KOMMYHUKAMUGHBIMU OClICMEUAMU:

*  OpraHu30BBIBATH Y4eOHOE B3aMMOAEUCTBHUE B IpyIle (ONpenensaTh o0lue HelH, pacupenensiTh
poJIu, 10rOBapUBaThCs IPYT C APYTOM U T. 11.).

* C INOMOIIBIO MeJarora WIM CaMOCTOSATENbHO COCTABJIATH YCTHBIE W IHMCBMEHHBIE TEKCTBI C
HCITOJIb30BAaHNEM MIUIOCTPATUBHBIX MATEPUAJIOB JJIs BBICTYIUICHUS NIEPENayAUTOPUEH;

* OpraHU30BBIBaTh Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUYMUTEIEM MU
CBEpPCTHHUKaMHM; pabOTaTh UHMBUIYaJIbHO U B IPYIIIE: HAXOAUTh OOLIee pEelIeHNEe U pa3peniaTh
KOH(UIMKTBl Ha OCHOBE COIJIACOBaHMs IO3UIMM M yueTa MHTEpecoB; (OPMYJINPOBaTh,
apryMEHTHUPOBATh U OTCTauBaTh CBOC MHEHHE;

* OIIGHUWBaThb KauyecTBO CBOEro BKJIaJa B OOMMHA TNPOAYKT, HIPUHUMATH U pa3AeisaTh
OTBETCTBEHHOCTB U IPOSBIIATh TOTOBHOCTB K IPEAOCTABICHUIO OTYETA IEpe]] TPYIIION.

Osnadenue yHu8epcaIbHbIMU yUeOHBIMU PECYSIAMUGHBIMU 0ClCIEUAMU:

* oOHapyxuBaThb M (opMyaupoBaTh yueOHyK TNpoOieMy, ONpeneisITh Iellb Yy4eOHOM
NeSITeTbHOCTH;

* BJAJeTh OCHOBAMHU CAaMOKOHTPOJI, CAaMOOLIEHKH, HPUHATHS PpEHIEeHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yUeOHOM U 1M03HABATEIBbHOMN 1€ATEIbHOCTH;

* COOTHOCHTH CBOU JICHCTBHS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIIATh KOHTPOJb CBOEH
NeSITETHHOCTH B TIPOIECCe JOCTHKEHHSI Pe3yIbTaTa, ONpPEeNsiTh CIIOCOObI ISHCTBHIA B paMKax
IPEUIOKEHHBIX YCIOBUH W TpeOOBaHMN, KOPPEKTUPOBATh CBOM JEHCTBHS B COOTBETCTBHU C
WU3MEHSIOIIENCS CUTyaluen;

* JaBaTh AaJIeKBATHYIO OILIGHKY CHUTYyallud W TNpeajaraTh IJIaH €€ H3MEHEHUs; MpeaABHIETbH
TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPH PEIICHUN Y4eOHOM

*  3aj1ayy;

* [OHMMAaTh NPUYMHBI, 110 KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIi pe3yibTaT IesTeIbHOCTH,
OTIpeNeNATh O3UTUBHBIC U3MEHEHHS U HAIPaBIICHHS, TPEOYIONIe NambHeHIeil padboThr;

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY YeJIOBEKY, €r0 MHEHHUIO.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yNbTaTOB IO OCBOCHHUIO O00SI3aTENILHOTO  COJEP)KaHUSA,
YCTaHOBJICHHOTO JAHHOW MPUMEPHOH paboueil mporpaMMoii, BBIICTSIOT: Hay4HbIE 3HAHUS, YMEHHS U
CrocoObI JIeHCTBUM, crierupuyecKkue st yueOHOTO MpeaMera

«XI/IMI/IZ», BUObl JCATCIBHOCTH IO IIOJYYCHHMIO HOBOT'O 3HAaHHA, €TI0 HWHTCPIPCTAIUU,
npeoOpa30BaHUIO U MTPUMEHEHUIO B PA3IIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsIX:

® [pe/CTaBlIEHHE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBICHUN TMPUPOJbI, MOHUMaHHUE

OOBEKTHBHON 3HAUMMOCTH OCHOB XHMHMYECKOH HAyku Kak o0O0JacTd COBPEMEHHOIO

€CTECTBO3HAHUSI, KOMIIOHEHTa OOIIe KyJIbTYphl U MPAKTHUUECKON IEsTebHOCTH YEIOBEKa B
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YCIIOBHUSAX COBPEMEHHOIO OOIIECTBAa; MOHMMAHUE MECTa XMMHU CPEIH JPYTUX €CTECTBEHHBIX
HayK;

® BJIaJI€HHE OCHOBAMU MOHATUITHOIO anmnapara ¥ CUMBOJIMYECKOT'O SI3bIKa XUMUH JJ1 COCTABICHUS
(bopMys1 HEOpraHMYECKUX BEIECTB, YPABHEHUIN XMMUYECKUX PEAKIMH (C OMOPOI Ha aJIrOPUTM
yueOHBIX JeHCTBUM); BlajeHUEe oOcHoBaMu Xxumuuyeckol HomeHknatypsl (IUPAC wu
TPUBHAIBHON) M YMEHHME MCIIOJb30BaTh €€ JUIsl pelleHus y4eOHO-TIO3HAaBaTeNbHBIX 3a/ad C
MOMOILBIO YYUTENS; YMEHHUE HCIOJIb30BaTh MOJENTH /s OOBSICHEHUS CTPOEHUS aTOMOB U
MOJIEKYJI 110 aJITOPUTMY C OIIOPOM Ha OINpeJIeNIEHUs;

® [Ipe/CTaBIICHUE O CHCTEME XMMHUYECKHX 3HAHUN W YMEHHE C MOMOIIBIO YUHUTENS MPUMEHSTh

CHUCTEMY XHUMMUYECKHX 3HAaHUI JJIs1 YCTAaHOBJIEHUS B3aUMOCBA3EH MEXIy H3Y4YEHHBIM

MaTepHajJoM M IMpH NOJYYEHWU HOBBIX 3HAHUH, a TAKXKe B IMPOLECCE BBIMOJHEHHS Yy4eOHBIX

3aJJaHUi U 1IpH paboTe ¢ UICTOUHUKAMHM XUMHYECKON MH(DOPMAIK, KOTOPask BKIOYAET:

BOXHEHIINE XUMHYECKHE TIOHSATHS: XUMHUYECKHMH »HIIEMEHT, aTOM, MOJIeKyja, BELIeCTBO,
IIPOCTOE U CIJIO)KHOE BEILIECTBO, OJHOPOJHAs U HEOJAHOPOJIHAS CMECh, OTHOCHUTENIbHBIE aTOMHas U
MOJICKYJISIPHAs MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpDHAS Macca, MOJIIPHBIA 00BEM, OKCHI,
KHUCJIOTa, OCHOBAaHHUE, COJb (CpeaHsAsA), XMMHUYECKas peakLus, PEeaKIUU COEAMHEHMs, pPeaKLuH
pa3oKeHUs, pPeaKkUud 3aMelleHHs, peakuu OoOMeHa, TemIoBoil »3ddekr peaknum, 3K30- U
SHIOTEPMHUYECKUE pEeaKLUH, pacTBOp, MaccoBas J0Ji1 XMMHUYECKOrO »3JIEMEHTa B COEIMHEHUH,
MaccoBas JIOJISl U POLIEHTHAst KOHIICHTPAIKs BEIIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPUIECKUN CIOM
aTomMa, aToMHasi OpOWTallb, PagUyC aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCIIEHHs, XUMHUYECKas CBS3b,
AJIEKTPOOTPHUIIATEILHOCTD, TOJIAPHAas W  HEMOJSApHAs KOBAJCHTHAs CBS3b, HOHHAs  CBS3b,
MeTajuIn4yecKas  CBA3b, KpUCTAJUIMYECKas pelerka (aTOMHas, MOHHas, MeTajIndeckas,
MOJICKYJISIpHAsl), HMOH, KAaTHOH, AaHWOH, DJJEKTPOIUT W HE JJCKTPOJHUT, DICKTPOIUTHUYECKAs
JMCCOLMALUS, PEAKLIMU HOHHOTO OOMEHa, 0KUCIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKIIUU, OKUCIUTEIb 1
BOCCTaHOBHTEIIb, OKHCIIEHHE U BOCCTAHOBIICHHE, HJICKTPOJIN3, XMMUYECKOE PaBHOBECHE, 0OpPATUMBbIEC U
HEOOpaTUMbIE DPEaKLUH, CKOPOCTh XMMHYECKOM pEaKIMH, KaTalu3arop, NpeAesbHO JOMycTUMast
koHueHTpauus (ITJIK), koppo3ust meTanios, CIuiaBbl;

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH cOXpaHeHus Macchl, [lepuoanueckuii 3akon 1. U.
MenieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOIaJipo;

TEOPUHM XUMMHU: aTOMHO-MOJIEKYJISIpHAsl TEOpHUsl, TEOPUsl MIEKTPOIUTUUECKON JUCCOIMalN, a
TaKXKe TNPEACTABICHUS O HAy4YHBIX METOJaX IO3HAHUSA, B TOM YHUCIE SKCIEPUMEHTAIbHBIX M
TEOPETHYECKUX METO/IaX NCCIICAOBAHMS BEIIECTB U M3yUCHUST XUMHUYECKIX PEaKITHii;

® [peJCTaBlIEeHHE O MEPHOTUYECKON 3aBUCUMOCTH CBOWCTB XHMMHYECKUX DIIEMEHTOB (paanyc
aToMa, JIEKTPOOTPHUIIATEITFHOCTE), MMPOCTHIX M CIOKHBIX BEIIECTB OT ITOJIOKEHHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MallbIX NEPUOAAX U TIABHBIX MOATPYIIAX) U AIEKTPOHHOTO
CTPOCHHS aTOMa; YMEHHE OOBSICHITH CBSI3b IMOJIOKECHHSI dJieMeHTa B [leproamueckoii cucreme ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsi
sapa, o0IIee YUCIIO JICKTPOHOB), PACIIPEICICHHEM JJICKTPOHOB 110 SHEPTETUYCCKUM YPOBHSIM
aTOMOB TIEPBBIX TPEX MEPUOIOB, KU U KaIbIUs; KIACCU(UIIMPOBATh XUMUIECKHIE DIIEMEHTHI
C Omopoil Ha ompeeleHus (GU3NISCKOro CMbICTa IUQGPOBBIX JAHHBIX IEPHUOTUICCKON
TaOJIMIIEL;

® yMeHHE KJIAaCCHU(PUIIMPOBATh XUMUUYECKUE JI€MEHThI, HEOPraHUYEeCKUE BEIIeCTBA U XUMUYECKUE
peakuuy C OIOpPOM HAa CXEMBI, OIPEAEIATh BAJIEHTHOCTb U CTEIEHb OKHUCIICHHMS XHMHYECKHUX
3JIEMEHTOB, BUJl XMMUYECKOM CBSA3U U THUI KPUCTAIUINYECKON CTPYKTYPBI B COETMHEHUSX, 3apsi]l
MOHA, XapakTep Cpelpl B BOJIHBIX PACTBOpPAX BEIIECTB (KUCIIOT, OCHOBAHMI), OKHCIUTEND U
BOCCTAHOBUTEJIBIIO AIITOPUTMY YUEOHBIX IEHCTBUM;

® yMEHHUE XapaKTepH30BaTh C OMOPON Ha cxemy (U3HUECKHE U XMMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOJ, O30H, BOJAOPOMA, TpaduT, aamas, KpeMHHi, a30T, ¢ocdop, cepa, XJop,
HaTpUH, KW, MarHui, KaJbLIUM, aTFOMUHUMN, JKE€JI€30) U CJIOKHBIX BEUIECTB, B TOM YHUCIE HX
BOJHBIX PacTBOPOB (BOJA, aMMHAaK, XJOPOBOIOPOJ, CEPOBOAOPOJ], OKCHABI U THIPOKCHIBI
MetamioB | - A rpynm, amtomunus, meau (II), nunka, sxenesa (II u I1I), okcunst yraepona (11 u
IV), xpemuus (IV), azota u dpocdopa (111 1/11}1/), cepsl (IV u VI), cepaucras, cepHas, a30Tucrasl,



azoTHas, (ocdopHas, yroiapHas, KpEMHUEBAsT KUCIIOTa U WX COJH); OMUCHIBATH C OMOPOW Ha
IJIaH U KIIFOYEBBIE CJIOBA; YMEHHME MPOTHO3MPOBATh M XapaKTEepU30BaTh CBOMCTBA BELIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS 110OCIIE IIPEIBAPUTEIBLHOTO aHAIM3a 10/l PyKOBOACTBOM
nejgarora, IpUMEHEHUE BELIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTb IPOTEKaHUS
XUMUYECKUX TMPEBpAICHUNA B PA3JIUYHBIX YCIOBUAX, BIMSHHE BEUIECTB U XHUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M UYE€JIOBEKA U OKPY’KAIOILYIO IPUPOJIHYIO CPENLY;

YMEHHUE COCTAaBJIATH MO O0pa3ily, CXeMe, alrOpuTMy Y4YEOHBIX ACUCTBUH MOJIECKYISApHBIE U
VOHHBIE YpaBHEHMs peakuuil (B TOM 4YHCIe peakUuid HOHHOro OOMEHa M OKUCIHUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLINi), WITFIOCTPUPYIOLIUX XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB
/ TPyl HEOPraHWYECKUX BEILECTB, a TAKXKE MOATBEPXKIAIOIUX INCHETUYECKYIO B3aMMOCBS3b
MEXy HUMU;

YMEHHUE BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHYECKOTO 3JIEMEHTa B COCJUHEHWH, MACCOBYIO [IOJII0 BEIIECTBA B PacTBOpPE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bE€M razoB c Omopod Ha oOmme (GopMyIbl, yMEHUE
MPOBOJIUTH PACUYETHI 10 YPABHEHUSIM XUMHUUECKUX PEAKIINN U HAXOJIUTh KOJIMYECTBO BEIECTBA,
00BEM U Maccy peareHTOB HIIM MPOIYKTOB PEaKIMU C OMOpoil Ha oOpa3el, aIrOPUTM yueOHBIX
JIEUCTBHIA;

OBJIAJICHUE OCHOBHBIMH METOJAAMH HAy4HOTO TII0O3HaHUS (HAOJIONEHHWE, H3MEpeHHe,
9KCIIEPUMEHT, MOJCIUPOBAHKE) MIPU U3YYCHUU BEUIECTB M XMMUYECKUX SBJICHUIC OMOpPOW Ha
QITOPUTM y4eOHBIX ACUCTBUI; YyMEeHHE CHOPMYIHPOBATH MPOOJIEMY U MPEIUIOKUTH MYTH €€
peuieHusl ¢ TOMOLIBI0 IEAarora; 3HaHHE OCHOB 0e30MacHOil paboThl € XUMHYECKHMHU
BEIIECTBAMH, XMMUYECKOH TTOCYA0H 1 1a00paTOPHBIM 000PYAOBAHHEM;

HaJIU4YHUC HpaKTI/I‘IeCKI/IX HaBBIKOB HJIaHI/IpOBaHI/Iﬂ nu OCyHIeCTBJICHI/IH CJIGZ[YIOIIII/IX XUMHUUYCCKUX
SKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHTeNs C OOCYyXIeHHEM IulaHa  paboThl WU
COCTAaBJIEHUEM TAOJIUIIBI:

HN3YUCHHUC U OIIMCAHUC (1)I/I3I/I‘ICCKI/IX CBOICTB BCIICCTB,

O3HAaKOMJICHHE ¢ (PU3MYECKUMH U XUMUYECKUMH SBICHHUSMU;

OIIBITHI, HIUTIOCTPUPYIOIINE MPH3HAKK POTEKAHNUS XUMHUYECKUX PEAKIUIT;H3ydeHHEe
CIIOCO0OB pa3/ieeHus! CMecei;

NOJTy4eHHE KUCIOPO/ia U U3Y4eHUE €r0 CBOMCTB;

MOJTy4EeHHE BOJIOPO/Ia U H3yYSHHE €T0 CBOMCTB;

MOJTy9YEeHUE YTIIEKUCIIOTO ra3a U U3y4eHHUe €ro CBONCTB;

NOJTyYeHHEe aMMHUaKa U H3y4eHHE eTrO CBOMCTB;

NPUTOTOBIICHHE PACTBOPOB C OIIPEIEIIEHHOW MAaCCOBOM JI0JIei pacTBOPEHHOTOBEIIECTBA;
UCCIEIOBAaHHE W OIHCAaHHEe  CBOWCTB  HEOPraHHMYECKHX BEIIECTB  Pa3IMYHBIX

KJIaCCOB;

NpUMEHEHHE MHAWKATOPOB (JTaKMyca, METHIIOpaHXa U (heHoI(TanenHa) A onpeaeIeHus

XapakTepa cpelibl B pacTBOpax KUCIOT M IIeIoueii;

HN3YUCHUC B3aUMOJCHCTBUSI KHCIIOT C MCTaJlllaMu, OKCHaaMu MCTAJJIOB,

PaCTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMHU, COJIIMH,

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITCCHCHUC OAHOTO METaJlJIa IPYIr'UM M3 paCcTBOpPa COJIN,
HCCICIOBAaHUC aM(bOTepHBIX CBOICTB THUAPOKCHUJAa HUHKA,

pemiCHuC OKCIICPUMCHTAJIbHBIX 3aaad oo TEMEC «OcHOBHBIC KJ1aCChI
HCOPTraHNYCCKUX COCHHHGHHﬁ));
pEeUOICHUC OKCIICPUMCHTAJIBHBIX 3aaa4 Io TEMEC <<3H€KTPOJ'II/ITI/I‘ICCK35I

JAUCCOMan s,

pellleHne SKCIEPUMEHTANBHBIX 337a4y Mo TeMe «BaxHellne HeMeTalbl U HUXCOSAUHEHUS;
pElIeHUE SKCIEPUMEHTAIBHBIX 3a/1au 1o TeMe «BakHeline MeTamibl U UXCOETUHEHUS;
XUMHUYECKHE SKCIEPUMEHTHI, MIUTIOCTPUPYIOLINE TPU3HAKU TPOTEKAHUS PEaKIUHHOHHOTO

oOMeHa;
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KaueCTBCHHBIC PEaKIMH Ha TMPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMUI-,
noaua-, cyiabdar-, ¢ocdar-, kKapOOHAT-, CHUIMKAT-aHUOHBI, TUIPOKCUI-HOHBI, KaTHOHBI aMMOHWUS,
MarHus, KaJbIus, aTlOMUHUS, jKene3a (2+) u xenesa (3+), menu (2+), IMHKA;

YMEHUE TMPEJCTABIATh PE3yJbTaThl JKCIEpUMEHTa B (GOpME BBIBOJOB, J0Ka3aTEIbCTB,
rpaduKOB U TAOIUI] U BBISBIISITH SMITUPHUECKHAE 3aKOHOMEPHOCTH,

® RBiaJeHUE MpaBWIaMHU O€30MacHOr0 OOpalleHUs C BeUIeCTBAMH, HCIOJIb3YEMbIMU B
MOBCEIHEBHON JKM3HH, a TaK)Ke NpPaBHJIAMHU TOBEICHHUS B LEISIX COCPEKEHUS 3J0POBbS U
OKpYXarollel MPUPOAHON Cpelbl; MOHMMaHHE BpeAa (OMACHOCTH) BO3JCWUCTBUS Ha KHUBBIC
OpTaHU3MBbI ONPE/ICIICHHBIX BEUIECTB, a TAKXKE CIIOCOOOB YMEHBINICHUS U MPEIOTBPAIICHHS HX
BPEIHOTO BO3/CICTBUS; NMOHUMAaHUE 3HAYEHUS >KUPOB, OEJIKOB, YIJIEBOJOB AJIsi OpraHu3Ma
YeJIOBEKa;

® BIAJCHUE OCHOBAMU XHMMHMYECKOM TIPAaMOTHOCTH, BKJIIOYAIOUIEM yMEHUE IPaBWIBHO
UCIIOJIb30BaTh M3y4YCHHBIC BEIIECTBA M MaTepHabl (B TOM YHUCIIE, MUHEPAJIbHBIE YAOOpEHHUS,
METaJUIbl U CIUIABbI, MPOIYKTHI NEpepabOTKU MPUPOAHBIX UCTOUHUKOB YIJIEBOAOPOAOB (YT,
IPUPOIHOTO Ta3a, HeTH) B OBITY, CEILCKOM XO3SICTBE, HAa MPOU3BOJICTBE; YMEHUE MPHUBOJIUTD
IIPUMEPBIIIPABUIIBHOIO UCIIOJIB30BAHUS U3YyYEHHBIX BEILIECTB U MATEPUAIOB;

® YMCHHMC YCTAHABJIMBATH CBA3HW MECXKIY pPCalbHO Ha6JIIO[[a€MI)IMI/I XUMHUYCCKHUMU ABJICHUAMU U
nmpoucccaMu, IPOUCXOJAINIMMU B MAKpPO- U MUKPOMUPEC, 00BACHATH IIPHUYKUHBI MHOFOO6paSI/I${
BCIICCTB, YMCHHC HWHTCTPHUPOBATH XUMHYCCKUC 3HAHUA CO S3HAHWUAMHU JOPYyrux y‘Ie6HI)IX
npeaAMCETOB C IIOMOIIBIO II€Aarora,

® qpejcTaBlieHue O cdepax MNpodheccHOHATbHOW JESITENbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JJOCTHKCHUSIX XMMUYECKOW HAyKH; HAJTMUUE
ombITa paboTHl C pa3IMYHBIMH MCTOYHUKAMHU HH(DOpPMAIMU MO XUMHUHU (HAYyYHO-TIOIMYyJspHAs
JUTEpaTypa, CIOBApH, CIIPABOYHUKH, WHTEPHET-PECYpPCHI) C OMOPOH Ha AITOPUTM: YMEHHE
00BEKTUBHO OLICHUBATh HHq)OpMaHPIIO 0 BCHICCTBAX, WX MNPECBPAICHHUAX U MNPAKTHYECCKOM
NPUMEHEHHUU.

TpeGoBanusi K MpeAMeTHBIM pPe3yJbTATAM OCBOCHUSI y4eOHOro mnpeaMerTa
«XuMus», pacnpeneaeHHbie 0 rogam o0y4eHust

PesynbTarel mo rogam (GopMynHMpyrOTCs MO HNPUHILMIY A00aBIEHUS HOBBIX PE3YJIbTaTOB OT
roja K Trofy, ye€ Ha3BaHHbIE B MNpEABIAYHIIMX roJax IO3ULUH, HO YYUTHIBAIOTCA (PE3yJbTaThl
OYEPETHOTO roJ1a 0 YMOJYAHUIO BKIIOYAIOT PE3YJIbTAThl MPEAbIAYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSTUN: aTOM, MOJIEKYyJa, XUMHUECKUN 2IIEMEHT,
MPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHAas W MOJIEKYJIsIpHas Macca, KOJIMYeCTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl 0Nl XUMHUYECKOTO DJJIEMEHTa B COCIUHEHUH, MOJISAPHBIA O0O0BEM, OKCHI, KHCIIOTA,
OCHOBAaHHE, COJb, JNIEKMPOOMPUYAMENbHOCb , CTENIeHh OKHCICHHMS, XHMHUECKas —peaKIiis,
KIacCU(UKALUA PEAKIHA: PeaKkIUu COCNUHEHHUsS, PEaKlUW pPa3lIoKEHUs, peaKklud 3aMeIICHHUS,
peakuuu oOMeHa, 3K30- M IHAOTEPMUYECKUE PEaKLUU; meniosou 3¢ggexm peakyuu, SAPO aTOMa,
ANEKTPOHHBIA CIOW aTroma, aTOMHas OpOWTanb, paguyc aromMa, XMMHUYECKas CBs3b, MOJSpHAs U
HETIOJISIpHAs KOBAJICHTHAS CBSI3b, MOHHASI CBS3b, MOH,

2
31ech U Aanee KypCuBOM 0003HAYAIOTCs MJIaHUPYEMbIe IIPEAMETHBIE pPe3yJIbTaThl, KOTOPbIE MOTYT
OBITh IOTEHIIMAIBHO IOCTUTHYTHI 00y4atonumcs ¢ 311P, HO He SABISITOTCS 00s13aTENbHBIMU.
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KaTHOH, aHUOH, pacTBOP, MaccoBasi J0Jisl BellecTBa (IPOLEHTHAs! KOHLIEHTpaIsi) BpacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKHX MOHATUU (CM. M. 1) UTIPUMEHSTH
9TH MOHSTHS MIPU ONTMCAHUY BEIIIECTB U UX MPEBPALICHUI;

UCIOJIb30BAaTh ~ XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpPMYT  BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUH, JJIEKTPOHHOTO OaaHca,

OTpEACIATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCJAMHCHUSX; CTCICHb
OKHCJICHUS JJICMEHTOB B OMHApPHBIX COCAMHEHHUSAX C ONOPOW Ha OMpEIEICHHUS, B TOM YHCIIC
CTPYKTYPUPOBAHHBIC;, MPUHAIJICKHOCTh BELIECTB K ONPEACIEHHOMY KIACCy COCIWHEHUN IO
dbopmysaM; BUJI XUMHUYECKOHN CBS3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTUHCHHSIX

MMETh NPEJICTABIIEHUE O CHUCTEME XHMHUYECKUX 3HAHUM, YMETh C MOMOIIbIO YUHUTEIs
MPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHUM, U1 YCTAHOBJICHUS B3aUMOCBSI3M MEXIY W3Y4YEHHBIM
MaTepuaIoM U MPHU MOJyYESHUN HOBBIX 3HAHUH, a TAKXKe MPU pabOTEC UCTOUHUKAMU XUMUYIECKOU
uHpopmanuu. OpHEHTUPOBATHCA B TOHATHUSAX W ONEpPUPOBaTh MMM Ha 0a30BOM YPOBHE,
MPUMEHSATHh TPU BBIMOJHEHUU YYEOHBIX 3aJaHUW U PEIICHUH PACUYETHBIX 3a7a4 C OMOpPOM Ha
QITOPUTM Y4YEOHBIX NEHCTBUI H3ydeHHBbIE 3aKOHBI M TEOPUHM: 3aKOH COXPAHEHHsS] MAacCChl,
[lepuonunueckuit 3axkon .M. MenneneeBa, sakon nocmosncmea cocmasa, 3aKOH ABOTaJpo;
aTOMHO-MOJIeKyJisipHast Teopusi. COOTHOCHTH 00O03HAYEHUS, KOTOpbIE HUMEIOTCS B TabmuIe
«llepuognueckas cucremMa xuMuueckux d3yemeHToB JI. WM. MenaeneeBay ¢ 4YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsl sapa, olIiee
YHUCJIO0 3JIEKTPOHOB U PaCIpeieNIeHNe UX M0 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XUMHUUYECKHE 3JICMEHTBI, HEOPTaHMYECKHE BEIIECTBA; XMMHYECCKUE
peaknuu (IO YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIUIOBOMY 3 dekTy, 1o
W3MEHEHUIO CTETICHU OKHUCIIEHUS XUMHUYECKHUX AJIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB pPa3TUYHBIX
KJIACCOB, MOJATBEpPKJasi OMUCAaHUE NPUMEPAMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLIUN C ONIOPOM Ha CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOEHUS;
BO3MOXKHOCTH TPOTEKAaHUSI XUMHUYECKUX TMPEBpAICHUNH B pa3IUYHBIX YCJIOBHUSAX IOCTE
MPeIBAPUTENHLHOTO O0CYXKACHUS C TIEaroroMm;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MacChl BEHIECTB; MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (hopMyIie COeAMHEHHSI; MACCOBYIO JIONIO BEIIECTBA B PacTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEAKIIMK C OMOPON Ha alTOPUTM;

MIPUMEHATh OCHOBHBIE OIEpallMyd MBICIUTEIBHON AEATENbHOCTH — aHajJu3 M CHUHTE3,

CpaBHEHHE,00001IeHNE,  CUCTEMaTH3aIlus, Kiaccudukanus, BBISIBIICHHE MIPUYHUHHO-
CJIEZICTBEHHBIX CBS3EU — Ui HM3YYECHHUS CBOMCTB BELIECTB M XUMHUUYECKUXPEAKLIUM;
€CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS — HAOJIOICHUE, W3MEpPEHNE, MOJICIUPOBAHME,

OKCIEPUMEHT (peanbHblll U MbICIeHHbIl) TIOJl PYKOBOICTBOM II€[arora, cjiefoBaTh IpaBUIIaM
MOJIb30BAHNSA XHMMHUYECKOW TMOCyIoil M JabopaTopHBIM O0OpYJOBaHHEM, a TakXKe MpaBHIIaM
oOpallieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIMOJIHEHHUIO JTa00PaTOPHBIX
XUMUYECKUX OIBITOB TIO TOJYYCHHIO M COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJAOpOAa H
KHCTIOpPOJ1a), TPUTOTOBICHUIO PACTBOPOB C OIpenelIEHHOW MaccoBOHM J1oyiell pacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATbL MW IIPOBOAHUTHE XHWMHYCCKHUEC OKCICPUMCHTBI 110 PACIIO3HABAHUIO
pPacTBOPOB IIEJ0YEH U KUCIOT C TOMOIIbIO HHANKATOPOB (JIakMyC, (heHOoN(TaTenH, METUIOPAHK
U JIp.), TOATBEPKAAIOIINX KAueCTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE
PEaKIuy Ha UOHBI) TIO]] PyKOBOJICTBOM Iearora.

9 KJIACC
*  pPAacKpbIBaThb CMBICI OCHOBHBIX XWMHUYECKHX MOHSTHI: XUMUYECKUWU HIIEMEHT, aTOM,
MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BaJICHTHOCTH,
ANEKTPOOTPHUILATEIIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUUECKasl PEaKLMsl, XUMUYECKasl CBS3b,
mennosoti 3pgexm  peakyuu,M0ib, MOJSIPHBIH 00BEM, pPACTBOP; IIIEKTPOJUTHI,
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HEDJICKTPOIUTHI, AJCKTPOJUTUYECKAsT JUCCOLMAIMS, PEaKIMM HWOHHOTO OOMEHa,
KaTajau3aTop, XuMuueckoe pasHosecue, obOpamumvle U Heobpamumvlie peaxkyuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, HOHHAS,
MeTaJUIMuecKasi), KpUcTajuinueckas peueTka, Koppo3us Memainios, CHiasbl, CKOPOCHIb
Xumuueckou peaxyuu, npeaensHo nonycrumas konuentpanus (I1J1K) Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. M. 1) HIIPUMEHSThH
OTH MOHATHS TPU OMKMCAHUY BEIIECTB U MX MPEBPAICHHIA,

UCIONIb30BAaTh 3HAKM M CHUMBOJIBI Al (pUKcAlMM  pe3ylbTaTOB  HaOMIOACHUH,
cocraBieHUsT (OPMYJI BEIISCTB M ypPAaBHEHWH XMUMHYECKHX PEAKIUi, 3aIMUCH JTaHHBIX
ycnoBuit 3ana4. Mcnonbs3oBaTs 0003HaueHus, umeromuecs B [lepuoauueckoii cucteme u
TabaMIe paCTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH B BOJIE JJIS BBHIIIOJIHEHUS 3aJJaHUM,
ONpeAeNiTh BaJCHTHOCTb U CTEMEHb OKHUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSX; TPUHAIJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIJIAcCy COCAMHEHUU C
OMOpOW Ha OMpeNeJeHHs, B TOM YHUCIE CTPYKTYPHUPOBAHHbBIC; BHUJbI XUMHUECKON CBSI3U
(KoBasieHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUUECKUX COCIMHEHUSX; 3apsi HOHA 110
XUMHUYECKOH (hopMylie; XapaKkTep Cpelbl B BOAHBIX PACTBOPAX KUCIOT U LIEIOYEH,
packpeiBaTh cmbici Ilepuoanueckoro 3akona .M. MeHnneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAHUE: OnuUCbIBAMb U Xapakmepuzosams TadbnuuHyo ¢dopmy Ilepuogmueckoit
CUCTEMBI XHMHUYCECKUX IJIEMEHTOB: Pa3IN4aTh MOHIATHS «TJIaBHAS MoArpynna (A-rpyrmma)y»
u «mobounas mnoarpynmna (b-rpynma)», manble u OONbIIME MEPHUOIBL, COOMHOCUMD
0003HaUYeHMs, KOTOpPbIE HWMEIOTCS B TMEPUOJUYCCKON TaONHIE, C YUCIOBBIMH
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMMHYECKUX AJIEMEHTOB (COCTaB W 3apsi flpa,
o0111ee YuCIO SJEKTPOHOB M paclpeliesieHue UX MO DJIEKTPOHHBIM CIIOSM); 00bACHAMDb
oOmye 3aKOHOMEPHOCTH B HW3MEHEHHHM CBONCTB XHMMHUYECKHUX OJJIEMEHTOB M HX
COCTMHEHUH B TIpeJieiax MaJIBIX IMEPUOJIOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS HX
aTOMOB;

KHaCCH(bHHHpOBaTB XHUMHUYCCKUC 9JICMCHTHI, HCOPTaHUYCCKUC BCIIICCTBA,
XUMHYCCKUC PCAKIIUN (HO YUCITY U COCTaBy Y4YaCTBYHOIIUX B PCAKIUMHU BCUICCTB, IIO
TCIIJIOBOMY 3(1)(1)eKTy, II0 U3MEHEHHUIO CTEIEHEM OKHCIEHUS XHMHUYECKHX BHCMGHTOB) C

ONOpPOM HA CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATh) 00IIKE U crielu(pUUecKre XUMUYECKHNE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkAas OMUCAHUE MPUMEpPAMU MOJEKYJSIPHBIX W HOHHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI C OMIOPOM HA CXEMBI;

COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKOM HUCCOLMALMU KUCIIOT, IIEJI0Yed U COJIeH;
MOJIHBIC W COKpAIIEHHBIE yYPAaBHEHHS PEAKIMA MOHHOTO OOMEHA; YpaBHEHUS PEaKIIHi,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEX]1y BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS; BO3MOKHOCTU
MPOTEKAaHUs XWMUYECKUX TPEBpAIICHU TIOcie MPEeIBapUTENLHOTO OOCYXKICHHUS C
MeJIaroroMm;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MAacChl BEIIECTB; MaCCOBYIO
JOJIF0 XMMHYECKOTO 3JIeMEHTa Mo (opMysie COeAMHEHHUS; MAacCOBYIO JIOJIO BEIIECTBA B
pacTBOpe; MPOBOAUTH PACUETHI MO YPABHEHUIO XHMHUUYECKOW pEaklMH C OMOpoll Ha
AITOPUTM;

CIeIOBaTh MpaBWJIAM  IMOJIb30BAHUS XHMHYECKOM TOCYIOoW U  JabOpaTopHBIM
o0opy/soBaHHEM, a TaKKe IMpaBuWiIaM OOpalleHHs C BelleCTBAaMU B COOTBETCTBUU C
WHCTPYKIIUSMU T10 BBITIOTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB 1O MOJYYCHUIO H
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIJICKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKI[UH, MOATBEPKIAIOIIME KAueCTBEHHBIM COCTAB pPAa3IMYHbBIX BEILECTB:
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pacrio3HaBaTh ONBITHBIM IYTEM XJOpUA- OpoMuza-, HOAMI-, KapOoHat-, Qocdar-,
CHJIMKAT-, CyIb(at-, THAPOKCUI-MOHBI, KATHOHBI aMMOHHS ¥ NOHBI N3Y4CHHBIX METAJLIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

* TPUMEHSATH OCHOBHBIC OIEPALMU MBICIUTEIBHON HEATENIPHOCTH — aHAJIN3 M CHHTE3,
CpaBHEeHHE, 0000IIeHNE, CUCTEMATH3AIINIO, BBISIBIICHHE IPUYMHHO-CIIECACTBEHHBIX CBSA3EH —
JUISL M3YYCHHUSI CBOMCTB BELIECTB U XMMHUYECKHUX PEAKLHi; €CTECTBEHHO-HAYYHBIE METOIbI

MO3HAaHUs — HAOIIOACHUE, HW3MEpPEHHE, MOJICITMPOBAHUE, OSKCIICPUMEHT (peaabHBId U
MBICJICHHBIN ).
TEMATHUYECKOE INIAHUPOBAHUE
8 KUIACC
KosmuecTBo yacos
Ipakr DJIeKTPOHHbIE
(uudpossbie)
Ne HaumenoBaHue pa3jieioB U Bee Kourpo wuveckmn O6pasoBaTeBHbI
n/n TeM NMPOrpaMmbl o JbHbIE e e
r
pabdoTbl  padoT pecypes
bl
Pa3nen 1. [lepeoHayaabHbIe XHMHYECKHE MOHITHS
XuMus — BaxHas 00J1acTh bubnnorexa [HOK
1.1 €CTECTBO3HAHUS U MPAKTUYECKOU 5 2 https://m.edsoo.ru/7
JIEATETLHOCTH YeJI0OBEKa f41837¢
BemectBa 1 xumnyeckue bubmorexa LHOK
1.2 . 15 1 https://m.edsoo.ru/7
peaitun f41837¢
Hroro no paszneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelEeCTB
bu6mmoreka [JOK
2.1 Bosnyx. Kucnopon. Iomsmie 06 6 1 https://m.edsoo.ru/7
orenaax f41837¢
Bonopoa.llonsitue o kucnorax u bubmorexa [IOK
2.2 cofﬂxp & 8 1 https://m.edsoo.ru/7
f41837c¢
bu6mmoreka [JOK
2.3 ]jc"lf;f;;;‘:"pm' Honsrie 06 5 1 1 hitps://m.edsoo.ru/7
f41837c¢
OCHOBHBIE KJIacChl bubmmorexa [IOK
2.4 . 11 1 1 https://m.edsoo.ru/7
HEOPraHMYECKUX COCAMHEHUN 11837¢
Hroro no pazneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguueckas cucrema XuMmmueckux 3jemMeHToB /1.
N. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTC/IbHBIC PCAKITUM

ITepuoanueckuii 3aK0o

HepEoHEzecf:: CI/IST&I:{MP; bubmorexa LHOK
3.1 pro 7 https://m.edsoo.ru/7f

XUMHYECKHX dj1eMeHToB JI. 1.

41837¢

Mennene-eBa. CTpoeHue atoma

XumMuueckas CBs3b. bubmuoreka [JOK
3.2 OKHCIUTENTBEHO- 8 1 https://m.edsoo.ru/7f

BOCCTAHOBUTEJIbHBIE PEAKIIUU 41837c
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bu6mmoreka [IOK

Wtoro no paszneny 15 https://m.edsoo.ru/7f
41837c
bu6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f

41837¢c

OBIIEE KOJIMYECTBO YACOB I10

I[MTPOT'PAMME 68 4 6
9 KJIACC
KoumnuecTBo yacos
Ipak J1eKTPOHHBbI
Ne HaumeHnoBaHuUe pa3iesioB u Kourpo THYEC (undposBbie)
n/m TeM MPOrpaMMbl Bceero JbHBIC KHne Oo6pa3zoBarejibHbI
padoThI padort pecypchl
bl
Pa3zned 1. BenecTBO U XUMHYeCKHE PeaKIU
[ToBTOpeHwue u yriayodieHue bubnuoreka [IOK
1.1 3HaHUH OCHOBHBIX pa3zesioB 5 1 https://m.edsoo.ru/7f
Kypca 8 Kiiacca 41a636
OcHOBHBIE 32aKOHOMEPHOCTHU bubmorexa LHOK
1.2 XHMUHCCKHX peaKiyii 4 https://m.edsoo.ru/7f
412636
DIIEKTPONUTHYECKAS bubnnoreka [JOK
1.3 auccoruanyst. XuMHUECKHe 8 1 1 https://m.edsoo.ru/7f
peakLyu B pacTBOpax 412636
Hroro o pazaeny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
OO6m1as XxapakTepucTruKa bubnuoteka [JOK
2.1 XUMHYECKUX 31eMeHTOB VIIA- 4 https://m.edsoo.ru/7f
rpynnsl. ['anorenst 412636
OO6mrast XxapakTeprucTruKa Bubmorexa [IOK
2.2 :gynﬂ;?céizZiengmB VIA- 6 1 https://m.edsoo.ru/7f
COEJIMHEHUS 412636
OO01mmas xapakTepucThKa Bubmorexa [OK
XUMHUYECKHX JJIEMEHTOB VA- )
2.3 7 1 https://m.edsoo.ru/7f
rpymisl. A30T, pochop u ux 412636
COCTUHCHHUS e
OO6mras XxapakTeprucTruKa Eu6imorexa 1IOK
04  XHMIMCCKHX dIIEMEHTOB IVA- 8 1 2 https://m.edsi.rum
rpynnsl. YTaepoa U KpeMHUM 1 412636
WX COCMHCHUS -
Hroro no pazaeny 25
Paznen 3. MeTaJJIbI M X COeAUHEHUS
3.1 OO01me CBOMCTBAa METAJLIOB 4 bu6mmorexa [IOK
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https://m.edsoo.ru/7f
41a636
Baxueimnne MeTaibl U HX buGnuorexa LIOK
3.2 - 16 2 https://m.edsoo.ru/7f
41a636
Hroro no paszneny 20
Pasnen 4. Xumus u okpyxamonas cpeaa
BemectBa u matepuaisl B buGnuorexa LIOK
4.1 KIBHA 9eIOBeKa 3 https://m.edsoo.ru/7f
41a636
Hroro no pazneny 3
bubmuorexa [JOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f
41a636
OBHIEE KOJIMYECTBO HACOB 63 7
I1O ITPOI'PAMME
IMOYPOYHOE IINTIAHUPOBAHHUE
8 KUIIACC
KoanuyecTBO 4acoB
II;ITpr DJIeKTPOHHbIE
Ne KonTpo JlaTa nudpoBbie
n/n Tewa ypoxa ?Oce ,m,m,ll:: ;ffK U3YYeHUs oﬁl?zgsoBaTeanble
padoTsI pado pecypchl
ThbI
Mpeseet xisi. Pory BuGmorexa LIOK
1 1 02.09.2024 https://m.edsoo.ru/ff
yenoBeka. Tena u
0d210c
BCIIECTBA
Mertobl TO3HAHUS B bubmorexa LIOK
2 S N —— 04.09.2024 https://m.edsoo.ru/ff
) ) 0d227¢
[TpakTuueckas padora No
1 «IIpaBuna pa6OTI)I“B Bubmorexa [TOK
3 Aa00paTopHH H MPHEMbI 1 1 09.09.2024 https:/m.edsoo.ru/ff
oOpareHus ¢
0d23dc
1a00paTOPHBIM
00opyI0BaHUEM)

YucTeie BellecTBa U
4 cMmecu. Crioco0nl 1
pazaeneHus cMecen

11.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d26ca

[TpakTrueckas padota No
2 «Paznenenue cmeceit

1 16.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff
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(Ha MpUMepe OYUCTKHU 0d28c8
MMOBAPEHHOM COJIN )»
bubmuorexa [JOK
6 ATOMBI U MOJIEKYJIbI 18.09.2024 https://m.edsoo.ru/ff
0d2a6¢
XHUMHYECKUE DIICMCHTHI. bubmuoreka [JOK
7 3Haku (CUMBOJIbI) 23.09.2024 https://m.edsoo.ru/ff
XAMUYCCKHX DJICMCHTOB 0d2be8
[IpocThie U CIIOXKHBIC bubmorexa LIOK
8 BeIIECTBA 25.09.2024 https://m.edsoo.ru/ff
0d2a6¢
ATOMHO-MOJIEKYIIIPHOE bubmorexa LIOK
9 30.09.2024 https://m.edsoo.ru/ff
y4YCHHUE 0d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB. bubnuorexa [JOK
10 Xumudeckas ¢popmyina. 02.10.2024 https://m.edsoo.ru/ff
BaneHTHOCTE aTOMOB 0d2eae
XUMHYECKHX 3JICMEHTOB
OtHocuTeNbHAs aTOMHAs bubmuorexa [JOK
11 Macca. OTHOCHUTEIIbHAS 07.10.2024 https://m.edsoo.ru/ff
MOJIEKYJISIpHAas Macca 0d323c
MaccoBas 107t bu6mmoreka [JOK
12 XHMHYECKOTO dJIEMEHTA B 09.10.2024 https://m.edsoo.ru/ff
COCIMHEHUHU 0d350c
KonuuecTBo BeriecTra bubmiorexa LIOK
13 Moub. MossipHast Macc'a 14.10.2024 https://m.edsoo.ru/ff
) 0d5230
dusznueckue u bu6mmoreka [JOK
14 XAMUYECKHE SIBJICHUS. 16.10.2024 https://m.edsoo.ru/ff
XUMUYecKas peakius 0d37fa
[Ipu3Haku u yciaoBus bubnnorexka [JOK
15 MIPOTEKAHU XUMUYECKHUX 21.10.2024 https://m.edsoo.ru/ff
peakmuit 0d3alé
3aKOH COXpPaHEHUSI MACChI bubnuotexa [JOK
16 BEIIECTB. XUMHUUYECKHE 23.10.2024 https://m.edsoo.ru/ff
ypaBHEHUS 0d3b88
Broraucienns Macchl bu6mmorexa [IOK
17 BEILIECTBA 10 YPABHEHUSM 06.11.2024 https://m.edsoo.ru/ff
XUMHYECKHUX PEeaKIHi 0d5708
Knaccudukanms
XUMUYECKUX PEAKLUN bubnuorexa [IOK
18 (coenuHeHus, 11.11.2024 https://m.edsoo.ru/ff
pa3JIO)KEHUS, 3aMELIEH NS, 0d3f34
oOMeHa)
M'..B' JUIOMOHOCOB - bubmuoreka [IOK
19 Y CHBIH-OH IO ACT 13.11.2024  https://m.edsoo.ru/ff

O06001IeHnEe 1
cucTeMaTH3aus 3HaAaHUU

0d40c4
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Kontponbnas pabora Nel

bu6mmoreka [IOK

20 o Teme «BemiectBa u 1 18.11.2024 https://m.edsoo.ru/ff
XUMHYECKHE PEAKIUN) 0d4290
Bo3ayx — cMech ra3os. bu6mmoreka [IOK
21 CocraB Bo3nyxa. 20.11.2024 https://m.edsoo.ru/ff
Kucnopoa. O3o0H. 0d448e
®dusnyeckue u
XUMHUYECKHE CBOKMCTBA bubmuorexa [JOK
22 KHCJIOpoJia (peakiuu 25.11.2024 https://m.edsoo.ru/ff
OKHUCJICHUSI, TOPEHUE). 0d4614
[TonsTre 06 okcumax
CriocoObI oTy4eHust
KHCIIOpO/ia B bubnnorexa [JOK
23 1ab0paTOpUH U 27.11.2024 https://m.edsoo.ru/ff
MIPOMBIIIJIEHHOCTH. 0d497a
[IpumeneHnue kucopoa
TennoBoii a3 dexr
XMMHYECKON PEaKIuu,
IIOHSTHE O bubmuorexa [JOK
24 TEPMOXUMHUYECKOM 02.11.2024 https://m.edsoo.ru/ff
ypaBHEHUH, IK30- U 0d4790
HJIO0TEPMHUYCCKHUX
peaKnusax
Lo e B orea 0K
25 BOSJIyX'a CHOCOGEL €10 04.12.2024 https://m.edsoo.ru/ff
’ 0d4cda
MpeIOTBPALICHUS
[TpakTuueckas padora No
3 no teme «llomyuenue u bubmorexa [IOK
26 09.12.2024 https://m.edsoo.ru/ff
cobupaHue KUCIOPoaa,
. 0d4ae2
W3y4YEHUE €ro CBOMCTBY
Bonopon — snemeHT u bubnuotexa [JOK
27 MPOCTOE BELLIECTBO. 11.12.2024 https://m.edsoo.ru/ff
Haxoxnenue B mpupone 0d4ddo0
Duzmieckue u . bubnmoreka [JOK
28 if;?‘fcmﬁ cponctsa 16122024  hitps://m.edsoo.ru/ff
pona. [Ipumenenue 0d4ddo
BOJIOpOJA. —
IlonsiTue o KUCHOTAX U bubmiorexa LHOK
29 cosX 18.12.2024 https://m.edsoo.ru/ff
0d50d2
CriocoOsI mostyueHus bubmorexa LHOK
30 BOZIOPOIA B NaGOpaTOPHH 23.12.2024 https://m.edsoo.ru/ff
0d4ddo
s s X B 10K
31 25.12.2024 https://m.edsoo.ru/ff
cobupanue Boaopoa,
. 0d4£42
W3y4YEHUE €ro CBOMCTBY
32 KonTpomnpHas padora No2 1 27.12.2024 bubmuorexa [JOK
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o teme "Kucnopoz.
Bomopon"

ModsipHbIii 00BEM Ta30B.
3akoH ABorajapo.
Brruncienusa o0néma,

https://m.edsoo.ru/ff
0d542e

bubmuoreka [JOK

33 KOJIMYECTBA BEIIECTBA 13.01.2025 https://m.edsoo.ru/ff

ras3a 1o ero u3BECTHOMY 0d55a0

KOJINYECTBY BEIIECTBA

WIH 00bEMY

Breruucnenus 00EM0B

ra3oB 10 YPaBHEHUIO bubmuorexa [JOK
34 peaKiy Ha OCHOBE 15.01.2025 https://m.edsoo.ru/ff

3aKOHA O0BEMHBIX 0d5708

OTHOIIEHUI ra30B

duznyeckue u bu6mmoreka [IOK
35 XHMHYECKHUE CBOMCTBA 18.01.2025 https://m.edsoo.ru/ff

BOJIBI 0d587a

CoctaB OCHOBaHUH. bubmorexa LHOK
36 ToHsiTHe 06 WHMKATOpaX 23.01.2025 https://m.edsoo.ru/ff

0d59e2

Boga xak pactBopuTenb.

Hacsiennbie bubnuorexa [JOK
37 e e, 25.01.2025  hitps:/m.edsoo.ru/ff

pacTBopbsl. MaccoBast 0d5b40

JIOJISl BEIIECTBA B —

pacTBope

[TpakTuueckas padota No

5 mo teme

«IIpurotoBrienue bubnuotexa [JOK
38 pacTBOPOB C 30.01.2025 https://m.edsoo.ru/ff

ornpeaenéHHON MacCOBOM 0dSeba

JI0JIE paCTBOPEHHOTO

BEIIIECTBA»

OKCHUIBI: COCTaB, bu6mmoreka [IOK
39 KIaccupUKaIus, 01.02.2025 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

[Tomyuenue u § bubmmoreka [IOK
40 XUMTACCIIE CBOMCTEa 06.02.2025  https:/m.edsoo.ru/ff

KHCIIOTHBIX U OCHOBHBIX

0d664e

OKCHJIOB

OcHOBaHUS: COCTaB, bubmuorexa [JOK
41 KJIaccudukanus, 08.02.2025 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d67ca

[Tonyuenune n bubnnorexka [JOK
42 XUMHUYECKHUE CBOKCTBA 13.02.2025 https://m.edsoo.ru/ff

OCHOBaHUI 0d67ca

Kucnotsr: cocras, bub6mmoreka [IOK
43 KIacCU(UKALIUS, 15.02.2025 https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2
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[Tonyuenue u

bu6mmoreka [IOK

44 XAMUYECKHE CBOMCTBA 20.02.2025 https://m.edsoo.ru/ff
KHCJIOT Odfee2
Comu: ciocoObl bu6mmoreka [IOK
45 MIOJIy4EHUs, XUMUYECKUE 22.02.2025 https://m.edsoo0.ru/00
CBOMCTBaA ad9474
[IpakTrueckas padota No
6. Pemcnue
AKCIEPUMEHTAIBHBIX bubmuorexa [JOK
46 3aJ1a4 110 TeEMe 27.02.2025 https://m.edsoo.ru/00
«OCHOBHBIE KJIACCHI ad9b7c
HEOPTaHUYECKUX
COCITMHEHHI)
I'eneTnueckas cBI3b Bubmorexa [IOK
47 MOIILY Iulaccamu 01.03.2025 https://m.edsoo.ru/00
HEOPTraHUYECKHUX
. ad9a50
COCIMHEHHI
Obobwerne u . bubmuoreka [JOK
48 CHCTEMATH3AIHA SHAHHIH 06.03.2025 https:/m.eds00.ru/00
0 KJIaccax
ad9cb2
HEOPTaHMYECKUX BEIICCTB -
Kontponbnas padota Ne3
no temaM "Bona. bu6mmoreka [IOK
49 OCHOBHBIE KJIACCHI 1 13.03.2025 https://m.edsoo.ru/00
HEOPraHUYECKUX ad9ela
coeqrHeHnin"
AHanu3 KOHTPOJIbHOU bubmorexa LHOK
50 15.03.2025 https://m.edsoo.ru/ff
padote! 046342
[IepBbie monBITKN
KJaccuukanum bubnuoreka [IOK
51 XAMUYECKHUX DJIEMEHTOB. 20.03.2025 https://m.edsoo.ru/00
ITonsaTHe 0 rpynmax ad9ffa
CXOJIHBIX DJIEMEHTOB
cmommrrectas oxoraa Buwoterca LIOK
52 22.03.2025 https://m.edsoo0.ru/00
XUMHYECKUX DIIEMEHTOB das2c
. . Menneneera adaycc
TTepHOTb, IPYIIIbI bu6mmorexa [IOK
53 HO[[FpYHl';LI ’ 03.04. 2025 https://m.edsoo.ru/00
ada52c
CtpoeHue aTOMOB. bubnuotexa [JOK
54 CocraB aTOMHBIX sJIEP. 05.04.2025 https://m.edsoo.ru/00
H3oTtomnsl ada342
CtpoeHue 3JIeKTPOHHBIX
000JI04€K aTOMOB bubnmoreka [JOK
55 3JIEMEHTOB 10.04.2025 https://m.edsoo.ru/00

[Tepuoanueckoit CuCTEMBI
. . MenneneeBa

adabbc
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XapakTepucTuka
XUMHUYECKOT0 JIeMEHTa

bubmuoreka [JOK

56 10 €ro IIOJIOKEHUIO B 1 12.04.2025 https://m.edsoo.ru/00
[lepuoauueckoii cucreme ada824
. . MenneneeBa
3HaueHue
lepronneecrs o B LOK
57 A P YK 1 17.04.2025 https://m.eds00.ru/00
npaktuku. . W.
.. ada96e
MenpeneeB — y4€HbIH, B
MeJaror U Tpak1aHuH
DNeKTpOOTPULIATETbHOCTh bubmmoreka [JOK
58 aTOMOB XMUMHYECKUX 1 19.04.2025 https://m.edsoo.ru/00
3JIEMEHTOB adaab8
HMonHas xumuyeckas Brommozexa IOK
59 1 24.04.2025 https://m.edsoo.ru/00
CBA3b
adac34
KoBanenTHas nonspuas Brommozexa IOK
60 p 1 26.04.2025 https://m.edsoo.ru/00
XUMHAYECKAs CBA3b
adaab8
KoBanenTHas Henonsapuas Bubmiorexa [JOK
61 p 1 03.05.2025 https://m.edsoo.ru/00
XUMHAYECKAs CBA3b
adaab9
bu6mmoreka [JOK
62 CrelneHs OKUCIEHUS 1 10.05.2025 https://m.edsoo.ru/00
adae28
OKuCIUTENBHO- bubnnoreka [JOK
63 BOCCTAaHOBUTEIILHEIE 1 15.05.2025 https://m.edsoo.ru/00
peakuuu adb076
OKUCIITENN 1 bubmuorexa [JOK
64 1 16.05.2025 https://m.edsoo.ru/00
BOCCTAaHOBHUTEIHN
adb076
Koo o Bunionsa LOK
65 TP 1 1 22.05.2025  https://m.edsoo.ru/00
aroma. XUMHAYECKast
adb486
CBSI3b)
PezepBHbIit ypok. bubnmoreka [JOK
66 O0600mIeHne 1 1 24.05.2025 https://m.edsoo.ru/00
cUCTeEMAaTHU3anusd 3HaAaHUU adb33c
Pe3epBHbIit ypoK. bubnmoreka [JOK
67 O0600mIeHne 1 1 24.05.2024 https://m.edso00.ru/00
cUCTeEMAaTHU3anusd 3HaHUU ad9cb2
PezepBHbIit ypoK. bubnmoreka [JOK
68 O0600mIeHne 1 1 28.05.2024 https://m.edsoo.ru/ff
cUCTEMATHU3aINI 3SHAHUN 0d61cb
OBHLIEE KOJIMYECTBO 63 4
YACOB I10 [TIPOTPAMME
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9 KJIACC

KoauuyecTBO 4acoB

Ne Kont DJIEKTPOHHBIE
11/- Tema ypoka Bcer po.k paxrn Aara uHppoBLIe
. o HbIE YyecKue U3ydeHust o0pa3oBaTejibHbIE
pador  padoThbI pecypcbl
bl
Kinaccudukanms u Bubnmorexa [IOK
1 HOMEHICIaTypa 1 03.09.2024 https:/m.edsoo.ru/00a
HEOPTraHUYECKUX
db7e2
BCILICCTB
CBoiicTBa KJIaccoB bubnunoreka LIOK
2 HEOPraHUYECKUX 1 06.09. 2024 https://m.edsoo.ru/00a
BEIIIECTB db59%e
[Tepuoanueckuii
3aKOH.
[Teproanaeckas bubmmoreka [JOK
3 CHCTEMa XMMHYECKUX 1 10.09.2024 https://m.edsoo.ru/00a
anemenToB /. . db6b6
Menpeneena.
Crpoenue aToma.
AmMoTepHbIe OKCUIBI bubmmorexa [IOK
4 A — 1 13.09.2024 https://m.edsoo.ru/00a
dbcb0
Buapl xumudeckoi Bubmorexa IIOK
5 CBIASH H THITH! 1 16.09.2024  https://m.edsoo.ru/00a
KPUCTATTNYECKUX
.. dbac6
pemeéToK
Knaccuduranus . bubmuoreka [{OK
6 XUMIACCITHX peaftiiit 20.09.2023  https:/m.edsoo.ru/00a
10 Pa3TUIHBIM
dbac6
MpU3HAKaM
tecso posta Bumaorexa LIOK
7 ' 1 23.09.2024 https://m.edsoo.ru/00a
VYcaoBus, BIUSIONINE
dbe9a
Ha CKOPOCTb.
ITonsitue o
XUMHUYECKOM
PaBHOBECHH. bubmuorexa [IOK
8 ®DaxTophl, BIUSIOLINE 1 27.09.2024  https://m.edsoo.ru/00a
Ha CMEIICHNE dc28¢
XUMHUYECKOTO
paBHOBECHS
OKuCIUTENbHO- bubmmoreka [JOK
9 BOCCTAaHOBHUTEJHHBIE 1 30.09.2024 https://m.edsoo.ru/00a
peakuuu dcade
KonrponsHas pabora
10 Nel mo teme 1 1 04.10. 2024

«BemiecTtBO 1
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XHUMHUYCCKUC

peaKIm
Teopus
AJIEKTPOIUTAYECKOMN bubnuorexa [IOK
11 IIUCCOLIUAIIAH. 07.10.2024 https://m.edsoo.ru/00a
CuibHEbIE U ci1a0ble dcd68
3IEKTPOJIUTHI
Peaxnuit momsoro buGnuorexa LIOK
12 o 6Melll{a 11.10.2024 https://m.edsoo.ru/00a
dd448
XUMHUYECKUE
ol BuGorera LOK
13 N 14.10.2024 https://m.edsoo.ru/00a
npeACTaBICHUN 00
o ddsds
AIEKTPOJIUTUYECKON EE—
JIUCCOLIMALINN
XUMHUYECKHE
cnere mpescTanTeHH BuGorera IOK
14 g pel 18.10.2024  https://m.edsoo.ru/00a
o dd8b2
AIEKTPOJIUTUYECKON —_—
JIUCCOLIMALIAN
O0600111eH1E U bu6nmorexa LIOK
15 CHCTEMAaTH3aI s 21.10.2023 https://m.edsoo.ru/00a
3HaHUH ddd12
KonTponbnas pabota
f;zJIEI?TTZﬁETH‘ICCKaH Bubmaorexa IIOK
16 P 25.10.2024 https://m.edsoo.ru/00a
IUCCOLIHALINS.
ddecO
XUMUYECKUE peakliuu -
B pacTBOpax»
Ef?KZI;[éxEEE f abota bubnunorexa LIOK
17 c 05.11.2024 https://m.edsoo.ru/00a
IKCIIEPUMEHTAITBLHBIX
ddbfa
3a7au» ddbia
O6mas
::ﬁg?ggggﬂﬂm bubnunorexa LIOK
18 ’ 08.11.2024 https://m.edsoo.ru/00a
XuUMHYECKHUE
o ddfe2
CBOICTBa Ha IpUMeEpe -
XJjiopa
XII0pOBOIOPOL.
ComngHas Kuciora, bubnuoteka [JOK
19 XUMHYECKHUE 12.11.2024 https://m.edsoo.ru/00a
CBOWCTBA, MOJYyYEHHE, del04
MIPUMEHEHUE
BL;iCeJII{iI};I;If 1o bubnunoreka LIOK
20 P 15.11.2024 https://m.edsoo.ru/00a

XUMHYECKUX PEaKIUH,
€CJIH OOUH U3

ded488
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pPE€arcHTOB JaH B

H30BITKE
Obmaz bubnmoreka [JOK
] Xapaxicpuctura 19.11.2024  https://m.edsoo.ru/00a
snemeHToB VIA-
de64a
TPYIIIIBI
AJIIOTPOIIHBIE
MOIU(DHUKAIINH CEPBI.
Haxoxnenue cepbl u bu6nmoreka [IOK
22 e€ COeIMHEHUI B 22.11.2024 https://m.edsoo.ru/00a
MPUPOJIE. de64a
XuMUYEeCKHue
CBOICTBA CEphI
OKcupl cepol,
CepOBOJIOPOI, bubmmoreka [JOK
23 CTpOCHHUE, 26.11.20234 https://m.edsoo.ru/00a
¢buznveckue u de802
XUMHUYECKHUE CBOKWCTBA
CepHas KuCIOTa,
(dbuznveckue u bubnnorexa [JOK
24 XUMUYECKUE 29.11.2024 https://m.edsoo.ru/00a
CBOICTBa, dea28
MIPUMCHCHHE
[Tonyuenue cepHoit
KXI/:/ICI\J/II;TIZI(;KOG bubnuoreka [{OK
25 03.12.2024 https://m.edsoo.ru/00a
3arpsi3HEHUE
N dec8a
OKpY Karolen cpeabl
COCTMHEHUSIMU CEPBI
[IpakTuueckas pabota
Ne 2
«OKCNEpPUMEHTAIbHBIE bubmuoteka [IOK
26 3a/1auu 10 TeME 1 06.12. 2024 https://m.edsoo.ru/00a
«CBoiicTBa dea28
COETUHEHUN
HEMETAIIJIOBY
Beruucnenue
MACCOBOH JI0JH bubmuoreka [{OK
g7 ~  BRIXOAAHPOAYKTA 10.12.2024  https://m.edsoo.ru/00a
peaKknuu ot Jec8a
TEOPETUYECKU —=
BO3MOYXHOT'O BBIXOJ1a
O061mas
XapaKTepUCTHKA
SUIEMEHTOB VA- bubnuoreka LIOK
0g  [PYMIEL A3OT, 13.12.2024  https://m.edsoo.ru/00a

pacrpocTpaHeHHE B
npupoje, puzndeckue
U XUMHUYECKUE
CBOMCTBA

deeab
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AMMmuak, ero
¢buznveckue u

bubnunoreka LIOK

29 XAMUYECKHAE 17.12.2024 https://m.edsoo.ru/00a
CBOMCTBA, OJIyYCHHE dfoo4
Y TIPUMEHEHNE
[IpakTrueckas pabota
Ne 3 mo Teme bubnuorexa [{OK
30 «Tonyuenne 20.12.2024 https://m.edsoo.ru/00a
aMMHaKa, U3y4yeHue df180
€ro CBOMCTB)»
A30THas KHCIIoTa, eé bu6nmmoreka [IOK
31 ¢busnyeckue u 24.12.2024  https://m.edsoo.ru/00a
XUMHYECKHUE CBOMCTBA df306
Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KQ4eCTBE
MUHEPAJIBbHBIX bu6mmoteka [JOK
32 yIoOpeHuit. 27.12.2024 https://m.edsoo.ru/00a
XUMHUYECKOe df518
3arpsi3HECHUE
OKpY>Karollen cpeibl
COCIMHCHHSIMU a30Ta
®docdop, ero
¢buznyeckue u bubmuoteka [IOK
33 XUMHUYECKUE 14.01.2025 https://m.edsoo.ru/00a
CBONCTBA, IIOJIyYEHHE, df68a
3HAYCHUE
Oxkcun pochopa (V) u
dbocdopHas Kuciora.
Hcnonb3oBanue
docdatoB B kauecTBe bubnnorexa [JOK
34 MUHEPATBHBIX 17.01.2025  https://m.edsoo.ru/00a
y1oOpeHui. dfc20
3arps3HeHue
MIPUPOTHON Cpeibl
dbocdharamu
Yraepon,
pacrpoCcTpaHEeHUE B bubnmnoreka [JOK
35 npupoje, puznyeckue 21.01.2025  https://m.edsoo.ru/00a
M XUMUYECKHUE dfd9c
CBOICTBA
Oxkcupel yraepona, ux
¢buznyeckue u
XUMHACCIHE bubmuoreka [{OK
CBOMCTBA.
36 24.01.2025 https://m.edsoo.ru/00a
DKOJIOTHYECKHUE
dfebe
MpOOJIeMBbI, CBSI3aHHBIC
C OKCHJIOM yTJIepo/ia
1v)
37 VYronbpHas KUCIOTa U 27.01.2025 bubnunoreka LIOK
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e€ con

[TpakTryeckas pabora
Ne 4 o Teme

https://m.edsoo.ru/00a
e006¢

"TTonyuyenue Bu6mumoteka [JOK
38 YIJIEKUCIIOTO rasa. 1 31.01.2025 https://m.edsoo.ru/00a
KauecTBennas e027¢e
peakmus Ha KapOoHat-
noH"
[TepBonauasibHBIE
MOHATHS 00 bubnunoreka LIOK
39 ~ Obramuccrux 03.02.2025  https:/m.edsoo.ru/00a
BEIECTBAX KaK O
e054¢
COCAUHEHMIX
yriaepoja
KpeHuii 1 ero bubmuoreka [IOK
40 07.02.2025 https://m.edsoo.ru/00a
COEIMHEHUS
e080a
CHIMKATHAS bubnuoreka [{OK
41 10.02.2025 https://m.edsoo.ru/00a
MIPOMBIIIICHHOCTh
e080a
[IpakTuueckas padbora
Ne 5. «Pemenue
AKCIEPUMEHTAIBHBIX bubmuoreka [IOK
42 3ajJa4 1o TeMe 1 14.02.2025 https://m.edsoo.ru/00a
«Baxmneimne e0bf2
HEMETaJlIBl U UX
COCIMHEHUS
KonTponbnas padota
Ne3 mo teme bu6nunorexa LIOK
43 «Baxxueimnue 17.02.2025 https://m.edsoo.ru/00a
HEeMeTaJlJIbl U UX e0el8
COCIMHEHUS
O61mmas
XapaKTepUCTHKA
XUMHYECKUX
DJICMCHTOB = Bu6morexa [JOK
44 MCTALIOB. 21.02.2025  https:/m.edsoo.ru/00a
Merainueckas CBsI3b
el03e
¥ METaJUIHYECKast
KpUCTaJTUYecKast
pemérka. Puzndeckne
CBOMCTBA METAJLJIOB
XUMHUYECKHE
CBOMCTBa METAJIOB. bubnuoteka [JOK
45 DNEKTPOXUMHUYECKHUN 24.02.2025 @ https://m.edsoo.ru/00a
PAI HATPSHKCHUI ell56
METAaILJIOB
16 OO61me crioco0bl 78.02.2025 but6mmoreka [IOK

TMOJIYUYCHU A MCTAJIJIOB.

https://m.edsoo.ru/00a
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CmutaBel. Beranciaenus
110 YpaBHEHUSIM
XUMUYECKUX PEaKIni,
€CIIM OJIMH U3
pEareHTOB COJCPKUT
puMecu

ITonsiTHe 0 KOppO3UN

bubnunoreka LIOK

47 07.03.2025 https://m.edsoo.ru/00a
METaJUIOB
el278
bubnunoreka LIOK
48 Illenoynbie METaIIBI 10.03.2025 https://m.edsoo.ru/00a
eldb2
CoeIiHCHIS bubnunoreka LIOK
49 . 14.03.2025 https://m.edsoo.ru/00a
LIEJIOYHBIX METAJUIOB
el4b2
lemouHO3EMEIbHEBIC Bubmzorexa OK
50 17.03.2025 https://m.edsoo.ru/00a
MeETaJLIbI
elS5e8
ICS;;KZ?GI:;: bubmuoreka [IOK
51 A 21.03.2025 https://m.edsoo.ru/00a
LIEJIOYHO3EMEIBHBIX
el5e8
METAJJIOB
Brruucienus mo
52 PCAKIIIH, 24.03.2025 https://m.edsoo.ru/00a
€CJIU OJQUH U3
el750
pEareHTOB COJEPKUT E—
MIpUMECH
JK€cTkocTh BOJIBI U bubnuoreka [{OK
53 CIIOCOOEI €€ 04.04.2025 https://m.edsoo.ru/00a
yCTpaHEHUs e1886
[IpakTuueckas pabora
Ne 6 o Teme
"Pemenue bubnunorexa LIOK
54 AKCTIEPUMEHTAIIbHBIC 07.04.2025 https://m.edsoo.ru/00a
3a7a4 Ha elae8
pacro3HaBaHue
KaTHOHOB"
but6mmoreka [IOK
55 AnroMuHuH 11.04.2025 https://m.edsoo.ru/00a
elc64
AmdoTepHbIe bu6muoreka [JOK
56 CBOICTBa OKCUA U 14.04.2025 https://m.edsoo.ru/00a
THAPOKCH]IA elcb4
but6mmoreka [IOK
57 Keneso 18.04.2025 https://m.edsoo.ru/00a
eld86
58 CoenuHeHus xenesa. 21.04.2025 but6mmoreka [IOK

['enernueckue psbl

https://m.edsoo.ru/00a
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KEIIC3a

e35e6

O06001IeHre 1
cucreMatrmni3anusia

59 o 1 25.04.2025
3HAHUM 1O TEME
«MeTabl»
[TpakTuyeckas pabora
Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX bubmmoreka [JOK
60 3a7a4 I10 TeEMe 1 29.04.2025 https://m.edsoo.ru/00a
«BaxuHeimue e3de8
METaJLIbI U UX
COCAUHEHMS
KonTponbnas padota
Ne4 1o Teme
61 «Baxxueinue 1 03.05.2025
METaJLIIbI U UX
COCIUHEHMS»
EZEGZT;EZIB bubmuoreka [{OK
62 p . 06.05.2025 https://m.edsoo.ru/00a
IMOBCEHCBHOM JKM3HH
e3f50
YyeJIoBeKa
XUMHUYECKOE bubnunoreka LIOK
63 3arpsi3HEHUE 1 10.05.2025 https://m.edsoo.ru/00a
OKpY KaroIen cpeabl e4270
Pous xini & BuGorera 11K
64 p 1 14.05.2025 https://m.edsoo.ru/00a
9KOJIOTHYECKHUX
e4270
npobiem
Pesepsri ypox BuGmotexa LIOK
65 5 1 17.05.2025 https://m.edsoo.ru/00a
cUCTeMaTHh3aIus
. e0d0a
3HAHUH
g?sgm;’{lﬁeyﬁ%' bubmuoreka [{OK
66 » 1 20.05.2025  https:/m.edsoo.ru/00a
cHUCTEMaTH3aIs
N db33c
3HAHUH
PesepBHbIii ypOK.
g7  Ooodumenneu 1 23.05.2024
cHUCTEMaTH3aIs
3HAaHUH
68 PesepBHbIil ypoK. 1
OBHIEE KOJIMYECTBO 63
YACOB I10 ITPOTPAMME
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOTI'O IMTPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 kinacce/ ['abpuensia O.C., Octpoymos WN.I'., CnaakoB C.A., AKIIHOHEpPHOE 00IIECTBO
«3narennbcTBO «lIpocBemenue»

» Xumus, 8 kinacc/ Kysnernosa H.E., TutoBa .M., I'apa H.H., AkiirionepHoe o011ecTBo
«3narenscTBO «lIpocBemenue»

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o01iectBo «M31aTeascTBO
«IIpocsemeHue»

» Xumus, 9 kacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIHOHEPHOE 0OIIECTBO
«3narennbctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA

1. I'abpuensn, O. C. HactonpHas kHura yuutens. Xumus. § KII.: MeToandeckoe nocooue /.- M.:
bnuxk mmoc, 2000

2. Papeuxuit A. M. Xumus. ugaktudeckuii Marepuai. 8-9 kimaccel: mocodue st yuutens.- M.:
IIpocsemenue, 2012. - 127c.

3. I'abpuensn, O. C. HactonpHas kHura yunresns. Xumus. 9 k 1.: metoguaeckoe nocobue / O. C.
["a6puensu, U. I'. Octpoymos.- M.: [Ipoda, 2010

4. T'abpuensn, O. C. Xumus. 9 kiacc.: KOHTPOJbHBIE U POBEpOUHbIe paboThl K yueobuuky O. C.
[Nabpuensina «Xumus. 9 / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u 1p. — M.: JIpoda,
2009r.

5. I'abpuensn, O. C. U3zydaem xumurio B 9 ki1.: nunaktudeckue marepuainst / O. C. IN'abpuensn, U. T'.
OctpoymoB.- M.: bauk uitoc, 2009r.

6. 'abpuensu, O. C. XuMmus B TecTax, 3afadax, ynpaxaenusx. 8— 9 xi. / O. C. I'abpuensn, H. I1.
Bockob6oiinnkoBa.-M.: [Ipoda, 2009r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. www. school-coolection.edu.ru

2. WWW.prosv.ru

3. www.school.edu.ru
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