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I[TOACHUTEJIBHA A 3AITNCKA

AnantupoBaHHasi pabouas mporpaMMa IO XUMHU JUJIi  OOYyYaromuxcs ¢
3a/iep kKoM ncuxuyeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl cocCTaBieHa B cooTBeTcTBUM ¢ DenepaibHbiM ToCyAapCTBEHHBIM
oOpa3oBaTeIbHBIM  CTAHJAPTOM  OCHOBHOro  obOmiero  ooOpazoBanus  (IIpuka3
Munnpocsenienust Poccuu ot 31.05.2021 1. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
toctuiuu Poccuiickoit deaeparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC
000), ®DenepabHOM aNaNTUPOBAHHOW OCHOBHOW OOpa30BaTEIbHON MPOrpaMMBbI
OCHOBHOTI'O 00IIIeroo0pa3oBaHusi 00yUYarOIIUXCs C 3aCPKKOM TICUXUYECKOTO Pa3BUTHS
(ITpukaz Munnpocsemenuss Poccun ot 24.11.2022 1. Ne 1025), denepanbHOi
paboueii mporpaMMbl yueOHOTO TipeameTa «Xumus» (6a30BbIil ypoBeHb), [Iporpammoit
BOCIIUTAHUSI OOYYAIONIMXCS TPU TIOJYYEHHH OCHOBHOTO 00IIero oOpa3oBaHUs, C
y4E€TOM pACTpEEICHHBIX IO KJIaccaM IPOBEPSIEMbIX TpPeOOBaHUN K pe3ysibTaTam
OCBOCHHSI OCHOBHOI 00pa30BaTEeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus U
AJIEMEHTOB COJEpPKaHUS, TIPEJICTABICHHBIX B Y HUBEPCATHLHOM KOM(UKATOPE IO XUMUH,
Konnenmuu mpenomaBaHus ydeOHOTO TpenMera «XuUMHS», B 00pa30BaTEIIbHBIX
opranuzanusax PO, peam3yrommx oCHOBHBIC 00111e00pa3oBaTeIbHBIC TIPOTPAMMBI.

O01mas xapakTepucTHKa Y4eOHOr0 npeaMera « XuMMsh)

VYyebnsiii  npeagmer  «XUMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE MpeaMETh». B cucteMe ecTecTBeHHOHAy4YHOro O0pa3oBaHUs
XUMUS KaK Y4eOHBIM IpeIMeT 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IbI,
(GbopMHUpPOBaHUM HAYYHOW KApTUHBI MHUpPA, CO3/IaHUU OCHOBBI XUMUYECKUX 3HAHWMA,
HEOOXOJAMMBIX IS TIOBCEIHEBHOW J>KW3HH, HABBIKOB 37I0POBOTO W OE€30MACHOTO IS
YeJlioBeKa U OKpYXalolled ero cpeapl oOpasza KH3HU, a TakKe B BOCIHTAHHUH
DKOJIOTUYECKOH KYJIbTYPBI.

YcenemHocTh M3yd4eHUsT XMMHHM CBSI3aHA C OBJIQJEHHEM XHUMHUYECKUM SI3BIKOM,
coOmro/ieHeM TpaBuil  Oe3omacHOl paboThl TPHU  BBIMOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMHUHU C JAPYTMMH MpPEIMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIOHAeT B c€0si OCHOBBI HEOPTraHWYECKOW W OPTraHUYECKON XUMHH.
['maBHOM Maeel mporpamMMBbl SBJISIETCS CO3/IaHUE 0A30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
[0 XMMUH, BBIPAXXEHHBIX B (POpME, COOTBETCTBYIONIEH BO3PACTY OOYUYAIOIIUXCS U MX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B copepxannmn gaHHOTO Kypca MPEeACTaBICHbI OCHOBOIIOJIATAIOIINE XUMUYECKNE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME H3YYEHHUE COCTaBA WU CTPOCHUS BELIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HUsSA, IIPOTHO3MPOBAHUE CBOMCTB BELIECTB,
MCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUM U IIYTEN yIIPABICHUS UMHU
B LIEJISIX MOJIYYEHHUS BEIIECTB U MaTEPUAJIOB.

TeopeTnueckyro OCHOBY U3y4YE€HUsI HEOPTAHUYECKON XMMHUHU COCTABIISIET aTOMHO-
MoJieKyJisipHoe yuenue, llepuommueckuii 3akon J[.MI. MeHueneeBa ¢ KpaTKuMH
CBEIACHUSIMH O CTPOCHHM aToMa, BHAAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS] XUMUYECKUX PEAKIIHM.



B u3ydeHun kypca 3HaUMTENIbHAS POJIb OTBOAUTCS XUMUYECKOMY HKCIIEPUMEHTY:
OPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pabOT, ONHMCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTA, COOJIIOACHUIO HOPM U MpaBuil 0e30macHOM padoThl B
XUMUYECKOH JTab0opaToOpHH.

Peanu3zanus naHHO#N MporpaMMel B rpoliecce 00y4eHHs MO3BOJIUT 00yUYarOUUMCs
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUHU U ITOHATH POJIb M 3HAYEHUE XUMUU
CpelH ApYruX HayK O MPUPOJIE.

N3yyenne xumum crnocoOCTByeT (HOPMHUPOBAHUIO Y OOYyYArONIUXCS HAYYHOTO
MHUPOBO33PEHHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOAO0B (HAOMIOJCHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOEHHUIO MPAKTUYECKOIO0 MPUMEHEHUS Hay4HbIX
3HAHWI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBS3SX € IpeaMeTamu «OKpYKaroIuii MUp»,
«Duzuka», «buonorusy», «l'eorpadpus», «Maremaruka» U (GOPMUPYET KOMIIETECHLIHUH,
HE0OXOAMMBIE ISl MPOIOKEHHS 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HayK.

N3ydyenne xumuu CcrnocoOCTByeT pa3Butuio y oOydaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)XeHHsA, (PYHKIMOHAIBHONH  T'pPaMOTHOCTH, YMEHHUS
BOCIPUHUMATh U KPUTHYECKH aHAIM3UPOBAaTh HH(MOPMALIMIO, MPEACTABICHHYIO B
pa3ianuHbIX (opMax. 3HAUMMOCTb MpeIMeTa JJIsl Pa3BUTHUS KU3HEHHOW KOMIETEHIIMU
oOyuaroruxcst ¢ 3[IP 3akimodaercss B yCBOGHHMHM OCHOBBI XHMHUYECKUX 3HAHHM,
HEOOXOJUMBIX JJIsi TIOBCEIHEBHOM JKM3HM; HAaBBIKOB 3[0POBOTO U 0€30MacHOro AJis
YeJloBeKa M OKpYXarolled ero cpeabl oOpasza *KHU3HU; (OPMUPOBAHUU IKOJIOTHUECKON
KYJIbTYPBI.

[Iporpamma oTpaxkaeTr cojepkaHue OOy4eHHs MpeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3zoBaTesibHbIX NOTpeOHOCcTEN oOyuaromuxcs ¢ 3[IP. OBnagenue yuyeOHbIM
NpEeAMETOM «XHUMHUSD» TPEACTABISIET ONPEACICHHYIO TPYAHOCTh JJI 00YyYarolUXcs C
3I1P. D710 CcBA3aHO C OCOOCHHOCTSIMU MBICTUTEIBLHON JIEATEIIBHOCTH, MEPUOINUCCKUMU
KOJICOaHUSIMU BHUMAaHUS!, MaJIbIM 00bEMOM MMaMSITH, HEAOCTATOYHOCTHIO OOIEro 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM W HU3KUM YPOBHEM pPEYEBOTO
pPa3BUTHSL.

st mpeoposeHuss TPYAHOCTEM B M3yYEHHHM YYEOHOTO MpeaMera «XUMUSD)
HeoOxonuMa ajanTaius o0beMa U XapakTepa yueOHOTo mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAaHHOW KAaTErOpuM OOYYarolUXCs, YYET UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXKIPEIMETHBIX  CBS3EH,
MOCTENIEHHOE YCJIOXKHEHUE N3Yy4aeMOTo MaTepHalia.

[Ipy wu3ydeHMM XUMUU HEOOXOJMMO OCYIIECTBIISITH B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernueckuil MaTeprall U3y4aeTcs B MPOLECCE MPAKTHYECKOU IESITEIBHOCTH.
B03MOHO BbIIE€NIEHUE OTIIEIBHBIX YPOKOB Ha PEIICHUE 33/1a4 B CBS3H CO CJIOKHOCTBIO
aHanusza Tekcta oOyuatomumucs ¢ 3I1P. Opranudeckoe €IWHCTBO MPAKTHUECKOH U
MBICITUTENIPHON JI€ATENbHOCTH OOYy4YalolUXCsl Ha YypOKax XWUMHU CIHOCOOCTBYET
MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3UCHBIX XMMUYECKHMX 3HAHUA W YMEHHH.
Oco0oe BHUMaHUE TIPU U3YUCHUN XUMHH YJEISETCS U3YUYEHUIO «CKBO3HBIX) MOHATUN U
(GbOopMHPOBAaHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepraa.



Hean u 3axaun n3yvyeHus y4eOHOro npeamera « XuMHsD)

Obwue yeru wn3ydeHUs ydeOHOro ImnpeaMmera «XHUMHS» MPEACTABICHBl B
denepanbHOil  pabodeil mporpaMMe OCHOBHOTO oOmiero oOpa3oBanus. OHu
aKTyaJlU3UpPOBaHbBl C YYE€TOM HOBBIX HPHUOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HANPABICHHOCTH OOy4YeHUS Ha pPa3BUTHE M CAMOPA3BUTUE JIMYHOCTH,
dbopMupoBaHue e€ HUHTEIEKTa M 00med KyabTyphl. OOydeHHE YMEHHUIO YUYUTHCA U
IIPOJIOJIKATh CBOE 00pa30BAHME CAMOCTOSTENIBHO B HACTOSIIEE BPEMS SIBISIETCS OJHOM U3
BaXHEHIINX PYHKIMNA y4eOHBIX IPEIMETOB, B TOM YHCIIE U « XUMUN.

Jns obyuatomuxcst ¢ 3IIP, Tak ke, Kak U i HOPMATHUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTesbHYIO nporpammy,
JOMHUHUPYIOIEE 3HaYE€HNE TPUOOPETAIOT TaKUE yeau, KaK:

" (opMHpOBAHME  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYOHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO  pEHIeHUH, CrocoOHOI
a/1IalITUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

" HaNpaBJICHHOCTh OOYYEHHMs Ha CHCTEMaTHYEeCKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOATEJIbHOM IO3HABATEJIbHON JACSITENBHOCTH, HAyYHBIM M IPAKTUYECKUM
MeTOoJlaM MO3HaHUs, (OPMUPYIOLIUM MOTHUBALIMIO U PA3BUTHE CHOCOOHOCTEM K
XUMUH;

= oOecrieyeHue yCIOBUM, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YUYAIOIIIMMUCS OTbITa
pa3HOOOpa3HOW JeATEIbHOCTH, MO3HAHKS U CAMOIIO3HAHMS, KIOYEBbIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE ISl PA3IMYHbIX
BUJIOB JCSITENbHOCTH;

" (opMHpOBaHUE YMEHHI OOBSICHATH M OLIEHUBATH SIBJICHUSI OKPYKAIOIEr0 MUpa Ha
OCHOBAaHUM 3HAHUI U OIbITA, [IOJYYEHHBIX IIPY U3YYECHUU XUMHUH;

* (popmupoBaHuEe y OOYYArOIIMXCS TYMAHUCTHUECKHX OTHOIICHUN, MOHWMAaHUs
LEHHOCTU XUMUYECKUX 3HAHUU NIl BBIPAOOTKU 3KOJIOTUYECKH LIE€JIeCO00pa3HOTOo
NOBE/IEHUsI B OBITY U TPYJOBOW JEATEIbHOCTU B IIEJIAX COXPAHEHHUS CBOETO
310pPOBbS M OKPY>KAKOLIEH PUPOJTHON CPEIBI;

" pa3BUTHE MOTHBAalMM K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOGHHS OOIIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MpO(dUIISL U HAPaBIECHHOCTH JaIbHEHIIEro
oOyJeHwUs.

Kypc Hampasien Ha pelieHne caeayonmx 3aday, 00eCeUnBarOIINX PeaTn3aIiiio
JUYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIHHOCTHOTO MOAXOJ0B K OOYYEHHUIO XUMHUU
obyuaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00pa30BaAHUS:

" (popmMupoBaHME MEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX IIPEJICTABICHUA O
BEILECTBAX, MX IMPEBPALICHUSIX M MPAKTUYECKOM IPUMEHEHUU; OBJAJCHUE
NOHSATUIHBIM ANIAPaTOM U CHMBOJIMYECKHUM SI3bIKOM XHMHH;

" OCO3HaHHe OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKH Kak o001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKHX NPEBPALLCHU HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOIMX SBIICHUW JXMUBOW WU HEKUBOU
IPUPOJIbI; YTIyOJIeHUe MpeICTaBICHUN 0 MaTepHaIbHOM €TUHCTBE MUPA;



" OBJIQ/ICHWE OCHOBAMH XMMHUYECKOH TPaMOTHOCTH: CITIOCOOHOCTHIO aHAIM3UPOBATH
¥ 00BEKTUBHO OIICHMBATH )KU3HEHHBIC CUTYAIlNH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e30macHOro OOpallleHUsT C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEIHEBHOM
KU3HU; YMEHHUEM aHAIM3UPOBaTh M IJIAHUPOBATH 3KOJOTHYECKH Oe30macHoe
MOBE/ICHUE B IIEJIIX COXPAaHEHUS 37J0POBbS U OKPYXKAIOIIEeH Cpebl;

" (popmMupoBaHUE YMEHHI yCTaHABIMBATh CBS3U MEXAY PEaJIbHO HAOII0/1aeMbIMU
XUMHYECKUMH SIBJICHUSAMU W TPOILIECCAMH, TPOUCXOMSIMMHA B MHKPOMUDPE,
OOBSCHATH TPUYUHBI MHOTO0Opa3Wsi BEIIECTB, 3aBUCHMOCTh HMX CBOWCTB OT
COCTaBa U CTPOCHMS, a TAKKE 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT MX CBOMCTB;

" MpUOOPETeHHE OMbITa MCIOJIB30BAHUS Pa3IMYHBIX METOAOB M3yUCHHUs BEIIECTB,
HAOJIIOJIEHUS 32 UX MPEBPAIICHUSIMH MPU MPOBEICHUHM HECIOKHBIX XUMHUECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA00OPATOPHOTO O0OPYAOBaHUS U TPUOOPOB;

* (QopmupoBaHuE MpPEACTABICHUN O 3HAYEHHMM XHMHUYECKOM HAyKHM W pEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX MpoOJeM, B TOM YHCIE B MPEIOTBpPALICHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aganTalluM Y4e0HOI0 MaTepHuaJia o XMuMHUH

OOyueHne yyeOHOMY mIpeaMeTy «XHMHS» HEOOXOIHMMO CTPOUTh Ha CO3JIaHUU
ONTHUMAJIbHBIX YCIOBUH Ui YCBOEHHUS NMPOTPAaMMHOIO Marepuaia O0y4aroluIMMHCS C
3I1P. Bonbmioe BHMMaHHWE JOKHO OBITH yNEJIEeHO OTOOpY y4ueOHOro Marepuaia B
COOTBETCTBUH C MPUHIUIIOM JAOCTYIHOCTH MPHU COXpPaHEHUH OOLIero 6a30BOr0 ypOBHSI.
OH J0JKEH 10 COJIEp’KaHuIo U 00beMy OBITh aJa TUPOBAHHBIM JIJ1s1 0Oy4daromuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMU 00pa3zoBaTeIbHBIMKU NOTpEeOHOCTSIMU. ClieryeT 00JeryuTh
oBiajieHue matepuasom oOyvatouumucs ¢ 3IIP mocpenctBoM ero AeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPaTHOW TPEHUPOBKOM B
MPUMEHEHUN 3HAHUN C HUCIOJb30BAHUEM IPUEMOB AJITOPUTMHU3ALMU U BU3YaJbHBIX
orop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaa.

Bonpmioe 3HaueHue ISl MOJHOIIEHHOTO YCBOEHHSI y4eOHOTO Marepuaiga UMeEeT
oropa Ha MEXIIPEIMETHBIE CBSI3U BOIIPOCOB, U3Y4YaeMbIX B JAHHOM Kypce, C TaAKUMU
yueOHbIMU TipenMmeTramu  Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bosss
paccMaTtpuBaTh OAMH M TOT K€ YYEOHBI MaTepual C pas3HbIX TOYEK 3PEHMUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIydllIeMY OCMBICIIEHUIO, 00Jiee MPOUYHOMY
3aKPETUICHUIO OJyUYEeHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipu moaroToBKe K ypoKam Y4HTENb AOJKEH MPEAyCMOTPETh (POPMUPOBAHUE Y
oOy4Jaronmxcsit yMEHU aHaIU3upOBaTh, CPABHUBATh, 0000IIATh U3y4YaeMblii MaTepHall,
IJIAaHUPOBATH MPEACTOSALIYI0 pPadoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxoaumo
MOCTOSIHHO CJIEIUTh 3a MPAaBHJIBHOCTBIO PEYEBOr0 O(GOpPMIIEHUS BBICKA3bIBAHMIMA
oOyuatommuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOEHHOCTSIMM TOBENEHUS U JeATeNbHOCTH oOydaromuxcs ¢ 3I1P
(pacTOPMOXEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOAMM CTPOXAWIIMI KOHTPOJIb
COOJIIOICHNSI TTPABWJI TEXHUKHM O€30MACHOCTH NPH MPOBENECHUU JIA0OPATOPHBIX padoT B
XUMHUYECKOM KaOMHETE.



Buab! nesreasHoctu odyuaromuxcs ¢ 3IIP, o0yciioBieHHbIE 0CO0BIME
o0pa3zoBaTeibHBIMH MOTPEOHOCTAMH U 00eCIeYUBAKOIINE OCMbICJIEHHOE 0CBOCHHUE
coJiepKaHuM 00pa30BaHuA MO NpeaMeTy «XUuMHI»

Conepxanue BUIOB AesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuun
OTIpe/IeIIsIeTCS UX 0COOBIMU 00pa30BaTEeIbHBIMU NOTPEOHOCTSIMU. [loMHUMO HIMPOKO
ucnospzyeMbix B OOII OOO o6mmx st BceX OOydaroluXxcsi BUAOB JIE€ATEIbHOCTH
ClIeyeT YCWIMTh BHUJbl JEATEIbHOCTH, CHenu(UYHbIE [JI JaHHOM KaTeropuu
oOyJaromuxcsi, A1 00eCIeYeHNUsT OCMBICIICHHOTO OCBOEHUS COJEpIKaHUSI 00pa30BaHUS
10 TIPEeIMETY: YCHIICHHE TPEeIMETHO-TIPAKTHUECKON IEATETHbHOCTH C aKTHBU3AIHEH
CCHCOPHBIX CHCTEM; YepelOBaHHE BUAOB JCITEIHLHOCTH, 3aJCHCTBYIONINX Pa3THYHBIC
CCHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHala ¢ OTIOpPOi Ha alTOPUTM; IOIIArOBOCTH» B
W3YYCHUU MaTepuaia; HUCIOJIb30BaHHUE JOTMOIHUTEIBHON BU3yalbHON OMOpPHI (TIAHBI,
oOpas3libl, CXeMbI, I1a0JI0HbI, ONOPHbIE Ta0NIULIbI). [ pa3Butusa y oOydarommuxcs ¢ 311P
YMEHMs JeNaTh BbIBOABI, (HOPMUPOBAHUATPAMOTHOTO  PEUYEBOrO BBICKA3bIBAHUS
HE00X0IMMO UCHOJIb30BaTh OMOPHBIE ciloBa U Kiuniie. Oco0oe BHUMaHHUE CIIETyeT
yIEIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MaTe€pHalia: COCTaBJICHUE PUCYHOUHBIX U
BEepOaJbHBIX CXEM, COCTaBlieHME TaOJMIl, COCTABJIIEHUE KJIACCHU(PHUKALUU C
0003HaYEHHBIMU OCHOBAHUSIMU ISl KJIACCU(PUKALIMU 1 HAIIOJIHEHUE UX TIPUMEpamMHu U Jp.
[TpumepHas TemaTuyeckas U TepMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOI1
00QO. lna obyuatomuxcsi ¢ 3I[IP cymecTBeHHBIMU SBISIIOTCS TpUEMbl PaOOThI C
JEKCUYECKHUM MaTepuajoM Mo Tmpeamery. lIpoBoautcs cnenmaneHas paboTa 1O
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTUU.
N3y4yaemble TEpMHUHBI BBOJSATCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTesbHA BU3yallbHAs
HOJJIEPAKKA, AITOPUTMBI paObOThI C OINPENEICHUEM, OTIOPHBIE CXEMbI JJIs aKTyaJu3aluu
TEPMHHOJIOTHH.

MecTo y4eOHOro npeamera «XuMHus»» B y4e0HOM IUIaHe

B coorBerctBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM  00pa30BaTENbHBIM
CTaHJIapPTOM OCHOBHOT'O OOIIero oOpa3oBaHusl y4eOHBIM MpeaMeT «XUMUs» BXOJUT B
npeaMeTHyo obsacte «EcTecTBEeHHOHay4HbBIE NMPEAMETH) U SBISETCS 005S3aTeIbHBIM
IS U3YUCHHUSL.

VY4eOHbIM TUTaHOM Ha €€ M3ydeHHe OTBeAeHO 68 yueOHBIX 4acoB — mo 1 4 B
HeJento B 8 1 9 ki1accax COOTBETCTBEHHO.

Conepxanue yuyeOHOro mnpeamera «Xumus» coorBeTcTByeTr PI'OC OO0,
paszpaborano ¢ yuerom DPII ocHoBHOrO 00111€TO 00pa30BaHUs MO Y4EOHOMY IPEIMETY
«Xumust», cooTBeTcTBYeT [IprMepHON amanTUPOBAHHOW OCHOBHON 00pa30BaTEIbHOM
porpaMMe OCHOBHOTO oOmiero oOpa3oBaHusi OOydYarommxcss ¢ 3aJCpiKKOM
MICUXUYECKOTO Pa3BUTHSL.



COLEP)KAHUE YUEBHOTI' O ITPEAMETA «XUMMSI»

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKUE MIOHATHSA

[IpeameT xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BermecTBa. ®U3NUeCcKue
CBOMCTBA BELIECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucToie
BemecTBa u cmecu. CrocoOw! pazneneHust cmeceid. [IpaBwia 6e30macHOro oOpaieHus ¢
BELIECTBAMH M JIa0OpaTOPHBIM O0OpynoBaHuEeM. [lowamue o memodax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE AIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKHUX
anemeHToB. OTHOCUTENBHAS aTOMHAas Macca. [IpocTeie U coKHbIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHE.

Xumuueckas ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsipHas macca. MaccoBas
JI0JIsI XMUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKkne M XUMHUYECKHE SABJICHUA. XuMuueckas peakuud. llpusnaku
XUMHAYECKUX PEAKIUM. YPAaBHEHUS XMMHUYECKUX PEAKIUH. 3aKOH COXPAHEHHSI MacChl
BemecTB. Kiaccudukanus XUMHUYECKHX peakiuid  (COSIUHEHMs, Pa3I0XKeHUS,
3aMeleHns, 0OMeHa).

XUMHAUYECKUMN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOU IMOCYAOH, C IpaBUIaMU
paboTel B jabopaTopuu U npuéMaMu OOpallleHUs C JIaDOpaTOPHBIM 00OPYIOBAHUEM;
u3ydeHue W omnucaHue (U3NYECKUX CBOMCTB O0Opa3lloB HEOPTaHMUYECKHX BEIIECTB;
HaOmoeHne pu3nyeckux (TJIaBJIeHUE BOCKA, TASHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE,
KUIICHUE ¥ KOHCHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, TPOKAITMBAHUE METHOM
MPOBOJIOKH, B3aUMOJICUCTBHE Meja C KUCIOTOM) sIBJICHUH, HAOMIOJCHUE U OMHCAHUE
MPU3HAKOB MPOTEKaHUsI XMMHUUYECKUX peakiui (pa3ioXeHue caxapa, B3auMOJICUCTBUE
CEpHOM KUCIIOTHI C XJIOPUAOM Oapusi, pazioxkenue rupokcuaa meau (11) mpu HarpeBanuu,
B3aMMO/ICHCTBUE Kele3a ¢ pactBopoM cosid meau (II));u3ydenue cnocoOoB pazaeneHus
cMecel (¢ TIOMONIBIO MarHuTa, (QUIBTPOBaHWE, BbIIAPUBAHUE, JIUCTHIUIALIMS,
xpoMarorpadusi), TpoBEACHNE OYNCTKH TOBAPEHHON COJIM; HAOJIOJCHUE W OMHCAHHEC
pEe3yJAbTAaTOB MPOBEACHUS OIMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO37aH1E MOJIEJICH MOJIEKYJ (IIAPOCTEPKHEBBIX ).

Baxuenmne npeacTraBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cMmecwh ra3zoB. CocraB Bo3ayxa. Kucimopom — 3JI€MEHT M MPOCTOE
BemecTBo. HaxoxaeHne Kuciaopoaa B mpupoje, GU3NdecKue U XUMHIECKUE CBOMCTBA.
Peakuuu ropeHus IpOCThIX U CIOXKHBIX BellecTB. CrocoObl MOMYUYEHUS] KUCIOpOJa B
naboparopun u npomviuiiennocmu. llpumenenmne kuciopona. [lonstue 00 okcmmax.
Kpyrosopot kucnopona B npupozae. Q301 — aniomponuas Moougukayus KUciopooq.

Tennosotl agpgpexm xumuueckou peakyuu, mepmoxumuyecKue ypagHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKLUU. 10Naugo. y2oib u meman. 3azpsasneHue 6030yxa, yCuieHue

! 31ech 1 nanee KypCHBOM 0603HAYEHBI TEMBI, H3yIEHUE KOTOPBIX IPOBOIMUTCS B 03HAKOMHTEIBHOM IUIAHE.



NapHUK06020 2 pexma, paspyuieHue 030H08020 CIOA.

Bonopon — sneMeHT M mpocroe BemecTtBo. HaxoxaeHnue Boropoia B IpUPOJIE,
¢busznueckre U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOCHCTBHS ¢ HEMETaJUIaMU U
OKCHJIAMU METAIIOB), IPUMEHEHUE, cnocoobl nonydenusi. [IoHsTHE O KHCIIOTaX U COJISX.

KonunuectBo BemectBa. Monb. MosisspHass Macca. 3akoH ABorajipo. MosipHbIi
00bEM ra30B. Pacuersl 1o xumuueckoit popmysie. PacueTsl MacCoBO 10JIM XMMUYECKOTO
AJIeMEeHTa B COSAMHEHUH, KOJIMYECTBa BEUIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacu€rel 10 XUMUYECKUM YPAaBHEHUSIM.

Duszuueckue ceoticmea 600bl. Bona. Ee coctaB, cTpoeHue u MoJiekyibl. Boda kak
pacmeopumens. PacTBOpeL. [lonamue O HACLIWEHHBIX U HEHACLIWEHHbIX PACMEopax.
Ilonamue pacmeopumocmu eewjecms 6 6ode. Pacuer MaccOBOM JOJM BeIECTBA B
pacTBope (IIpOLICHTHAsl KOHILEHTpauus). MaccoBas [J0Ji1 BellecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasznoxcenue, peakyuu ¢ Hampuem, OKCUOOM Kalblyus,
oxcuoom cepwl (IV) peaxkyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tlonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 srcusnu yenogexka. Kpyzosopom
80006l 6 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa M OUYMCTKA MPUPOJIHBIX BO/I.

Baxueiimme  knaccel ~ HeopraHudeckux — coenuHenuil.  Knaccuduxanus
HEOpraHM4yeckux coeauHeHnid. OKcUapl: cocTaB, Kiaccuukanusi (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpazyowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxknamypa. Illonyuenue u XUMUYECKHE CBOMCTBA OKCHIOB
(B3aumojeiicTBue C BOJAOM, KuciaoTramu, Mmenodamu). OcHoBanus. Knaccudukanms
OCHOBAHMW: WIEIOYM W HEPACTBOPUMBIE OCHOBaHMA. HomeHknarypa OCHOBaHMWM.
Pu3MYEeCKEe M XUMHYECKME CBOMCTBA OCHOBAHUW (B3aMMOJECUCTBUE C OKCHIAMHU
HEMETAJUIOB, KUCIIOTaMH, COJISIMU). [loyueHue ocHo8anuii.

Kucnotsr: coctas, knaccudukaims, HOMEHKIATypa, GU3HUYECKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJICMCTBHE C MeETaUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSMH,
COJISIMH, Ha MIPUMEPE COJIIHOM U CEPHOM KUCIIOT), Cnocobbl noyyenus. P akTUBHOCTH
metaiioB H. H. bexerosa. Conu (cpeHue): HOMEHKIIATypa COJIel, cnocodwl noyuetus,
B3aUMOJICUCTBHUE COJIEN C METAJIJIAMU, KUCIOTaMHU, IIEJI0YaMU U COJISIMU, IPUMEHEHHE.

[TorsitTne 00 amdoTEepHBIX TUAPOKCHAAX (HA TpHUMEpEe MHUHKA U AIFOMUHUSA):
Xumudeckue ce0uUcmea (83aumooelcmsaue ¢ KUCIOMAMU U Weaodamu, pasiodcenue npu
Hazpesanuu) u noayyeHue.

['enernueckass CBA3b MEXAYy KjlacCaMM HEOPraHWYECKUX  COEIUHEHUHU.
['eneTnueckue psapl.

XHAMHYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE OIPEACIIEHUE COAEPKaHUs KUCI0pO1a
B BO3/yX€; MOJIyUCHHUE U U3YUYECHHUE CBOWCTB KUCIOPO/a; HaOII0ICHNE B3aUMOICHCTBUS
BEIIECTB C KUCJIOPOJIOM U YCIOBHS BOBHUKHOBEHUS U MPEKPAILEHUs TOpeHUs (MoxKapa);
O3HAaKOMJIEHUE ¢ 00pa3llaMi OKCHUJIOB M ONTMCAHUE MX CBOICTB; MOJyUYEHHUE U U3yUCHUE
CBOWMCTB BOJIOpoJia (TopeHue); HaOMoeHe o0pas3IoB BEIIECTB KOJUYECTBOM | MOJIb;
UCCIIeI0BaHNEe OCOOEHHOCTEN PAcTBOPEHMS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MaCCOBOU 10JIEN pAaCTBOPEHHOTO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METAJUIAMU (HAaTPUEM U KaJbIeM) (BO3MOKHO UCIIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB); OMNPEJEICHUE PACTBOPOB KUCIOT M IIEJIOYEH C TOMOIIBIO
WHJIUKATOPOB; HCCIIeIOBaHUE 00Pa3ll0B HEOPTaHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;



HaOJIIOJJCHUE W3MEHEHHUsS OKPACKM WHJIUKATOPOB B pacTBOpax KHCIOT U IIEIO0YEl;
u3ydeHue B3aumozeiicteus okcuaa menu (II) ¢ pactBopoM cepHOM KUCHOTBI, KUCIIOT C
METAJUIAMH, PEAKIUM HEUTPANIM3alMK; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOI0 METAJUIa APYTUM U3 PACTBOPA COJIN; PELIEHNE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHenmme Kiiaccbl HEOPraHM4ECKUX COEIUHEHUI.

IHepuoanueckuii 3akoH u [lepuoagnuyeckas cucrema

xumn4yeckux jiemMeHToB . I. MenaesneeBa. CTpoeHue aToMoB. XUMHYECKAS

cBsI3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBbie MOMBITKU KJIacCU(PUKAIINA XUMHUYECKUX AJIEeMEHTOB. [loHsITHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIC U MIETOYHO3EMETbHBIE METAIJIBI, TAIOTCHBI, MTHEPTHHIE
rasbl). Dnemenmol, Komopwle 06pa3yiom amgpomephsvle OKCUObL U SUOPOKCUODL.

[lepuoanueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKHX 3JIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas dopmsl [lepuoanueckoit
cucteMbl xumuueckux 3eMeHToB . 1. Menneneesa. [lepronsl u rpynnsl. @u3zndeckuii
CMBICJI OPAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonwl. InekTpoHbl. CTpOoeHUE
AJIEKTPOHHBIX 000J04YeK aTOMOB NEpBBIX 20 xuMuyeckux 3nemeHToB llepuoanueckoii
cucrembl JI. WM. Menneneea. XapakTEpUCTUKA XUMHUYECKOTO JJIEMEHTA IO €r0
nonoxxenuto B [leprnonnueckoit cucreme /1. I. Menneneena.

3axonomepHocmu u3MeHeHUusl C8OUCME INEMEHMO8 MANbIX Nepuoodo8 U 2la6HbIX
noozpynn, 6 3ABUCUMOCMU OmM AMOMHO20 (NOpsA0K06020) Homepa 3Hauenue
Ilepuoouueckoco 3axkona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Ojisl
pazeumus Hayku u npaxmuxu. /. Y. Menoenees — yuénwviil u epa’rcoanHun.

Xumuyeckass cBsi3b. KoBajeHTHas (mojsipHass W HEMOJISIpHAsi)  CBA3b.
InexmpoompuyamenbHOCmb AMOMO8 XUMUYecKux snemenmos. IoHHast CBA3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHCIICHUS K BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI OSKCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METANIOB U
HEMETAJIOB; B3aMMOJIEVCTBHE THAPOKCUIA IIMHKA C PAacTBOPAMH KHUCIOT M IIEJIOYEH;
MIPOBEJCHUE OIBITOB, UIITIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioxKeHus, COSTUHECHHUS).

MexnpeaMeTHbIe CBSI3H

Peanm3annst MeXNpeaMETHBIX CBS3€M NPU M3YYEHHMM XMMUUM B 8 Kjacce
OCYUIECTBIISIETCS UEPE3 UCITOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHITHI, TaK
U TIOHSTUH, SIBISAIOIIMXCS CHUCTEMHBIMH JUISI OTAENBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHUHTE3, KiIaccu(uKaluus, TEepPUOAUYHOCTb, HAOIIOACHUE, JKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

@dusuka: mMarepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUI 3apsi, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBa, ra3, (PU3NYECKUE BEIUUYHMHBI, SIUHHUIBI U3MEPEHUS,



KOCMOC, TJIaHEeTHI, 3BE3/1b1, COITHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPObI, MOJIE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKASl PeaKIMs

[lepnognuecknit 3akoH. llepmommueckass cucremMa XHMHYECKHX JJIEMEHTOB
H. U. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KM, KAJIbLHSI U UX COCIUHEHUHN B
COOTBETCTBHHM C IOJIOKECHUEM 3JIEMEHTOB B [leprHOANMYECKON CUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBSI3U. THUIBI KPUCTATMYECKHUX
PELIETOK, 3A8UCUMOCHb CE8OUCME BeUjeCm8a Om MUna KpUCMAailIuyeckol peueémsku u
BUOA XUMUYECKOU CEA3U.

Knaccuduxaiys 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB (MEXIYHApOHAS U
TpUBHaIbHAs). XMMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjiaccam
HEOPraHMYE€CKUX COCAMHECHUHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanys XMuMUYECKUX PEaklvil M0 pa3IMuHbIM MpPU3HAKaM (M0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3G (eEKTy, MO0 U3MEHEHHUIO
CTEIICHEH OKHUCJICHUS XUMHUYCCKUX DJJIEMEHTOB, IO 00pamumocmu, HO YUACMUIO
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEaKIU. TepmoxumuuecKue ypasHeHus.

Ilonamue o crxopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeoOpamumblx Xumudeckux peaxyusx. llowsmue o0 20MO2EHHbIX U 2emMepPOeHHbIX
peaxyusx. Ilonamue o xumuueckom pasnogecuu. CmewjeHue Xumuiecko2o pagHo8ecUsl.
Dakmopul, eruUAOWUE HA CKOPOCL XUMUYECKOU PeaKyuu U NOJIOAHCEHUe XUMULECKO20
pasHosecusl.

OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC peaxkuuu, 3JIEKTPOHHBIN Oajanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiuunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCIIOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopus 37AEKTPOJIUTUYECKON TUCCOLMALMU. DJIEKTPOJUTHYECKAS JTUCCOLHAIA.
DIEKTPOJUTHI U HEANEKTPOIUTHI. KaTHoHbI, aHuOHBI. Mexanuzm ouccoyuayuu eewyecms
C paznuyHbiMu gudamu xumudeckou cesasu. llonamue o cmenenu ouccoyuayuu. CUIbHBIC
1 cJa0bIe DJICKTPOJIUTHI.

Peakumn nonHoro oOMeHa. Y cloBUsI IPOTEKAHHUS PeaKIuii HOHHOTO OOMEHa /10
KOHIIA. [TonHbBIE M COKpalllEHHbIC HOHHBIE YPABHEHUS peaklnil. XMMUYECKHUE CBOWCTBA
KHCJIOT, OCHOBaHUW M COJeH B CBETE MPEACTABICHUNA 00 3IEKTPOJUTHIECKON
nucconmanuu. Cpenga pactBopa. KauecTBeHHblE peakIMd Ha KAaTHUOHBI M AHUOHBI:
XJOpUa-, OpoMun-, WOAUA-, Ccyiab(dar-, KapOoHaT-, CHIMKAT-, (ocdaT- aHUOHBI;
TUAPOKCUI-MOHBI, KATHOHBI aMMOHMSI, MarHUs, KJIbITUS, AIFOMUHUS, Kene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIOIIUE B BOJIHBIX pacTBOpax.

XUMHAYECKHM SKCIIEPUMEHT: O3HAKOMIIEHME C MOJECISIMU KPUCTALUIMYECKUX
pPEmETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB M HeMeTa/IoB (Tpadura u anmasa),
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CIIOKHBIX BELIECTB (XJIOpHAAa HaTpus); MCCIEIOBAHUE 3aBUCHUMOCTH CKOpPOCTHU
XUMHUYECKOM peakuuud OT BO3ACHCTBHS PA3NMUYHBIX (DAKTOPOB; HCCIIECJOBAHUE
IEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, NIPOLIECCA JUCCOLNALUN KUCIIOT, HIEJIOUEH U
cojiei  (BO3MOXXHO  HCIOJB30BAHHE  BHJEOMATEPHANIOB); IPOBEAEHUE  OIIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK MPOTEKAaHUs peakiui HMOHHOTO oOMeHa (oOpa3oBaHue
OcaJKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/JIbI); OIMBITOB, WLTIOCTPUPYIOIIMX HMPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKklUil (FOpeHue, peakluu pasiIoKEeHHUS,
COEIMHEHHUSI); PACIO3HABAHWE HEOPraHWYECKHX BEIIECTB C MOMOUIbIO KayeCTBEHHBIX
pEeaKLMii Ha HOHBI;, pELIEHUE SKCIIEPUMEHTAIBHBIX 331a4.

HemeTa/liibl U UX COeIMHEHUS

OOmass  xapakTtepucTuka rajoreHoB. (OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTeneHu okuciaeHus. CTpoeHue 1 Gpu3nyecKrue CBONCTBA MPOCTHIX BEUIECTB
— rajoreHoB. XMMHYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3auMOICHCTBHE C METaJIaMH,
HEMETAJJIaMH — BOJOPOJOM M KHCIOPOJAOM, wenouamu). Xaopoomopona. ComsHas
KHUCIIOTa, XUMHYECKHE CBOWCTBa, noayyeHue, TpPUMEHEHUe. Jlelicmsue xnopa u
XJI0p08000POOA HA Op2aHusM uenosekd. BaxHeWlne XJIOpHIbI U WX HAXO0XICHHE B
pupo/e.

Ob6mias xapakrtepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHCJIOPOJia U cepbl. XapaKTepHbIE CTETIEHN OKHCIICHUSI.

Crpoenue u (¢u3nyecKue CBOICTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBHI.
AmnoTponHble MOIU(GUKALKMK KUCIOpPOJAa U cepbl. XUMHUYECKHE CBOMCTBA CEpbl
(B3auMoneliCTBUE C HememanlamMu — BOJOPOJOM U KHUCJIOPOJOM, METajulaMHu,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢uznyeckue U XMMHYECKUE CBOICTBa (KUCIIOTHBIE U BOCCTAHOBUTEIIBHBIE CBOWCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKcu0B. CepHast KucinoTa: Gu3nyecKue
U XuMudeckue cBoWcTtBa (obmme u cnenuduyeckue). Coau CEepHOM KHUCIOTHI,
KauyecTBEHHas peakuusi Ha cyinbdar-uon. CepHucrtas KuCIOTa. Xumuueckue peaxyui,
jexcawue 8 OCHOB8e NPOMBIUIEHHO20 CHOCOOA NONYYEHUSI CEPHOU  KUCTIOMBbL.
Haxoxnenue cepol u €€ coequnennii B mpupose. [Ipumenenne cepbl 1 ee COEIMHEHNN B
ObBITYy W B TPOMBINUICHHOCTH. Xumuueckoe 3acpsa3HeHue OKpydscarowel cpeovl
COeOUHEeHUSAMU cepbl (KUCTIOMHbLEe 00HCOU, 3a2Ps3HeHUe 8030YXA U 8000EMO8), CnOCOObL
€20 npedomepaujetusl.

OO61ast xapakTepucThKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azota 1 Gocdopa, XxapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B Mpupoje, (HU3MYECKUEe U XHUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METAJUIaMU M HEMETalUlaMH - KHUCIOPOJAOM U BOJIOPOJOM).
KpyroBopor azora B mnpupoje. AMMmHak: (GU3HMUECKME U XMMHYECKHE CBOWCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJIHOTO PAacTBOpA), noyueHue u npumenenue. Conu
aMMOHHS: COCTaB, PU3NUECKIE U XUMHUUECKHE CBOMCTBA (pa3NioKEeHUE, B3aUMOJICHCTBUE
CO IIenovYaMH), mpuMeHeHue. KauecTBeHHass peaklds Ha HMOHBI aMMOHHMS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMUYECKHE CBOMCTBa (00mme u crenuduieckue),
nonyyenue. Hutpatel (paznoxenue). Azotucras kuciora. Mcnoyib30BaHUE HUTPATOB U
coJiell aMMOHHMSI B KaueCTBE MHHEPAIbHBIX YIO0OpeHUH. Xumuueckoe 3azpsasnenue
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OKpYHCaroweri cpeovbl COeOUHEHUAMU A30Ma (KUCIOMHbIE Q0HCOU, 3a2psa3HeHUe 8030YXd,
NnOYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, bU3NYIECKUE U XUMHUYCCKHUE
CBOMCTBa (B3aUMOJEUCTBHE C METAUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
azomuoti u ceprou kuciomamu). Oxcun dochopa (V), oprodochopHas kuciora:
busznueckne M XUMUYECKUE CBOWCTBa, noayyenue. I[lonamue o MuHepanbHvix
yoooperusx: Humpamsl u Gocghamol. Ilowamue o komniekcHvix y0ooperusx. Oo0mas
XapaKTepUCTHKa 31eMeHTOB [V A-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB YIIIepoJia U
KpeMHUsl. BajJeHTHOCTh, W XapaKTepHbIC CTEIEHH OKHCIICHHS aTOMOB YIjiepojaa M
KpeMHus. PacnpoctpaHeHue yriaepoaa B PUPOJIe, XapaKTEPHbIC CTEIICHN OKUCICHHUS.

VYrnepoa, amnorponHeie Moaudukanuu (rpadur, anmasz), Gunyeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEHICCTB (B3aUMOICHCTBHE C METAJJIaMH, HEMETaIIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). AncopOuus. Kpyrosopor
yriaepoaa B mpupoae. Okcuasl yriepona, ux (pU3MYecKre W XUMHYECKHE CBOWCTBA,
MOJlydeHHe © TPUMCHCHWE, JCHCTBHE HAa OpraHW3M 4YeJOBEKa. JKoaocuyecKue
npooaemvl, ces3anHble ¢ okcudom yeaepooa(lV), eunomesa enobanrvhoco nomenienus
KAUMama, NapHukoewvlil 3¢gexm. YTOIbHAs KUCJIOTa U €€ COJIM, MX (PU3NICCKUE U
XHUMHYECKHE CBOMCTBA, noyuenue u npumenenue. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcronb30BaHrne KapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIINIEHHOCTH W CEIBCKOM
XO35UCTBE.

O6mume mnpeacraBieHUs 00 OCOOEHHOCTAX COCTaBa U CTPOEHUS OPTraHUYECKUX
COEIMHEHUH yriiepoJia (Ha mpuMepe MeTaHa, dTUJIEHA, 3TaHOJa, YKCYCHOU KUCIIOTHI. Hx
cocmas u xumudeckoe cmpoenue. Knaccugpuxayusa opeanuveckux sewecms. Ilonsitue o
OHMOJIOTHYECKH BaXKHBIX BEIISCTBAX: )HpaX, OCIKax, yrieBoJaX — M UX POJH B KU3HU
yenoBeka. MamepuanbHoe eOUHCME0 OPeaHUYeCKUX U HeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWCTBa (Ha MpUMEpe
B3aMMOJICHCTBHSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue u npuMmenenne. Coedunenus
Kkpemuus 8 npupode. Odwue npedcmasgnenusi 06 oxcude kpemuusa(lV) u kpemrnuesou
kucnome. Cunuxkamsl, ghpusuyeckue u Xumuieckue c8olUCmea, NoayyeHue U npuMeHeHue 6
ObIMY, NPOMBIUAEHHOCIMU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvhvie mamepuanvl: KepamMukd, CMeKio, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacH020 UCTIONIL30BAHUSA CIPOUMETLHBIX MAMEPUATO8 8
NOBCEOHEBHOU HCUZHU.

XUMUYCCKUH JKCIEPUMEHT: HW3YYCHHE OOpaslloB HEOPraHMYECKHUX BEIIECTB,
CBOWMCTB COJISHOM KHCJIOTBI, TTPOBEJICHUE KAYeCTBEHHBIX PEAKIMH Ha XJIOPUI-HOHBI U
HAOJIIOJICHUE TIPU3HAKOB WX TIPOTEKAHUWS; OIBITHI, OTpaXkarolmme (QHU3NYecKue u
XMMHYCCKAE CBOHCTBA TaJOT€HOB M HMX COCIUHEHUH (BO3MOXHO WCITOJIb30BaHHE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpasiamMud  XJOpuaoB  (TaJOTEHHUIOB);
O3HAaKOMJICHHE C 00paslaMH Cepbl M €€ COCIUHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHANIOB); HAOJIOACHHWE Ipoliecca OOyIIMBaHUS caxapa IOf JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KHUCIOTHI; H3yYeHUE XUMUYECKIUX CBOMCTB pa30aBICHHON
CEpHOI KHCIIOTHI, TPOBEICHNE KaueCTBEHHOW PeaKINK Ha Cylb(aT-uoH U HaOII0IeHNE
Mpu3HaKa e€ MpOoTeKaHus; O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHM a3oTa, dochopa
U UX COCAMHEHMI (BO3MOYKHO MCIOJIb30BaHNE BHCOMATEPHAIIOB), 00pa3IiaMK a30THBIX
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1 (pochopHBIX yAOOPEHUI; IOJYyUYEHUE aMMUAKa U U3YYEHHUE €r0 CBOMCTB; NPOBEICHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHMA U (hochaT-WOH M U3YyUEHHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aWMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HMCHOJIB30BAHUE BHUIECOMATEPHUAIIOB); U3YUYEHNUE MOJENEH KPUCTAUIMYECKUX
pemérok anMasa, rpadura; 03HAKOMIICHHE C MPOIECCOM aAcOpOLUU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIWIEM M  YCTPOMCTBOM IPOTHUBOrasa; IOJy4eHUE
YIJIEKUCIIOTO ra3a M U3y4Y€HUE €ro CBOMCTB; IPOBEICHUE KAYECTBEHHBIX PEAKIUN Ha
KapOOHaT- ¥ CHJIMKAT-UOHBl U U3Y4YEHHE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
IIPOAYKIMEN CUJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 110
Teme «BaxHenme HemeTalibl ¥ UX COCTUHEHUS.

MeTasuibl 1 MX COETUHEHUS

OO01mast XapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
noJioxkeHus B Ilepuoauueckon cucreme xumuueckux aiaemeHToB [[. . MenneneeBa u
cTpoeHusi atomMoB. CTpoeHue MeTtauioB. MeTamuyeckas CBs3b M MeETallInyecKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKUN pAN HANPSIKEHUH METAJIOB.
duznyeckue U XMMHYECKHE CBOMCTBA METAJIOB (B3aUMOACHCTBHE C KHCIOPOJOM,
BOJIOM, kucinotaMu). Obwue cnocodvl nonyyenus memannos. llonamue o Kopposuu
Memainnos, OCHOBHble Cnocobbl 3aujumvl ux om kopposuu. Cniaevl (cmanb, 4yeyH,
O0pANIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBILUIEHHOCTU.

[Ilenounsle MeTayuibl: MOJIOXKEHWE B llepuoguueckod CHUCTEME XMMHUYECKHX
anemeHToB [l. 1. Menzaeneesa; ctpoenue aromoB. Haxoxnenue B npupone. Gusnueckue
U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIBI HATPUS
u Kanus. [IpyuMeHeHure menoyHbIX METAIIOB U UX COCUHECHUMU.

[Ilenouyno3eMeNnbHBIE METAJUIBI MATHUM U KaJbLUI: ITO0KEHKE B [leproanueckon
cucTeMe XuMudeckux aeMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAX0XKICHUE
B npupozae. Ousnyeckue M XUMHUYECKHE CBOMCTBA MAarHusl M Kanplusd. Baxnenmue
COCIMHEHUS Kaiblus (OKCUM, TUIPOKCHUI, COM). Kécmrxocmb 600bl u cnocobwl eé
YCMpaHeHus.

AJIFOMUHUIA: TIOJIOKEHHE B [leproanueckor CUCTEME XUMHUYECKUX SIIEMEHTOB
. W. MenneneeBa; cTtpoeHue aroma; HaxoxaeHue B mpupoae. Pusmyeckue u
XUMHYECKHE CBOMCTBA aMIOMHUHHSA. AMQOTEpHBIE CBOICTBA OKCHIAa W THIPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxkenune B Ilepronnueckoil cHUCTEME XHMHUYECKHX JJIEMEHTOB
. W. MeHnneneeBa; CTpoeHUE aToma; HaxoxAeHue B mnpupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA kele3a (B3auMOCHCTBUE C METAINIaMU, KUCIIOTAMHU U COJISIMU).
Oxcupsl, ruapokcuasl u conu xene3a(ll) u sxxeneza(Ill): coctas, cBolicTBa U noyueHue.

XUMUYECKHI SKCIIEPUMEHT: 0O3HAKOMJICHUE C 00pa3liaMu METaJUIOB U CILIABOB, UX
(Gu3HMYEeCKUMU CBOMCTBAMH, HM3YyYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOYKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aUMOACHCTBUS OKCHJIA KaJIbIUs U
HATpHs C BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB); UCCIEAOBAHNE CBOWCTB
AKECTKOM BOJBI, MpOLECCa FOPEHUS JKelie3a B KHUCIOpoJe (BO3MOMXKHO HMCIOJb30BaHHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX pPEaKIMil HA UOHBI (MarHus,
Kanblusd, amoMuHus, 1uHKa, xenesa(ll) u xeneza(Ill), mequ(1l)); nabmonenue u
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ONMCAHUE MPOIECCOB OKpAIIMBAHUS IIJJAMEHM HOHAMM HATpHS, Kalus U KaJlbIUd
(BO3MOKHO HCIIOJIb30BAHUE BHUJECOMATEPHUAJIOB); MCCIeN0BaHUEe aM(OTEpHBIX CBOMCTB
TUAPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Bakuelnine MeTaaibl U UX COSTUHECHUS.

Xumus u okpyxycarouwas cpeoa

Hoesvie mamepuanvl u mexuonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOU
ocuzHu  uenoseka. Xumus u 300poeve. bezonacmnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxkyuii 6 Owimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL IKOIO2UYECKOU 2pamomuocmu. Xumuueckoe 3azpsa3HeHue
OKpyHcaroufeti cpeowl (npedenvHas oonycmumas konyeumpayus eewjecms — I/[K). Pono
XUMUU 8 PeuleHUU IKOJI02UUeCKUX NPooieM.

Ilpupoonvie ucmouyHuxku yeneeoo0opooos (y2oivb, NpUpooOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux pojib 8 ObIMY U NPOMbIULLIEHHOCHIU.

Xumuueckuil dKCnepumenm: u3yuyeHue oopa3yo8 Mamepuaios (Cmekio, Cnidagvl
Memanios, NOIUMepHble MAmepuavl).

Me:xnpeaMeTHbIE CBSA3H

Peanuszanust MeXIpeOMETHBIX CBS3€M NpU M3YYEHHUH XHUMHUUM B 9 Kjacce
OCYUIECTBIISIETCS Uepe3 UCIIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TOHSTUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalu3, CHUHTE3, Kiaccu(uKaluus, NEpPUOAUYHOCTb, HAOIIOACHHE, JKCIEPUMEHT,
MOJICIUPOBAHUE, W3MEPECHHUE, MOJEIb, SBICHHE, MAapHUKOBBLIN 3((eKT, TeXHOJIOTHS,
MaTepuabl.

®duzuka: MaTepus, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUNA 3apsisi, TPOBOJHUKH, MOITYNPOBOJIHUKH,
TUAIJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TENO0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KpPHUCTAJUIMYECKash pEIIETKa, CIUIaBbl, (PU3MYECKUE
BEJIMYMHBI, €JUHULBI HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[BI,
ComnHue.

buonorus: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHHEPAIbHBIE
yA00pEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOJbI, MOJIE3HBIC
MCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

TeMbl npakTHYECKHX PadoT:

1. JlabopatopHoe oOopymoBaHue W Tpuembl oOpamieHuss ¢ HuM. [IpaBuna
0e301acHOM paboThl B XUMUUYECKOM JTabopaTOpuH.

2. OuncTKa 3arpsA3HEHHON MOBapEHHOM COJIH.

3. [Ipu3Haku nNpoTeKaHUsI XUMUYECKUX PEaKIUu.

4. TlonyueHue KUCIOPOJa U U3yUYEHHUE €r0 CBOMCTB.
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5. IlpuroroBneHne pacTBOPOB C OIMPEACIEHHON MacCOBOU JOJIEM PACTBOPECHHOIO
BEILIECTBA.

6. Pemenne »skcnepuMeHTanpHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPraHUYECKUX COCIUHECHUIN.

7. Peakuiuu moHHOTO OOMEHa.

8. KauecTBeHHbIE peakMy Ha HOHBI B PACTBOPE.

9. IlosydyeHue yIrJIEKUCIIOrO ra3a u u3y4eHHe ero CBOMCTB.

10. Pemenne sxcriepuMeHTanbHbIX 3ana4 no teme «Hemeramnsl IV — VII rpynn u
WX COCITUHEHUI.

11. Pemienue s3xcriepuMeHTaIbHBIX 337a4 10 TeMe «MeTallibl U UX COCAMHEHUSD.

[Ipu mnpoBeaeHWMM TPAKTUYECKONM pabOThl KaXKIblii €€ JTal BBIMOIHICTCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuutenem u moj ero pykoBoicTBoM. Ha nocke
00s3aTENbHO BBIBEIIMBAIOTCS TpaBUia TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOILINE
JaHHOMY BHUJY paOOThl, JaeTcs MpaBuibHAas 3amuch (OPMYJT M YKa3bIBAaeTCS IEJb
nposeaeHus padoThl. [Ipu HEOOXOIUMOCTH AaeTCsl BU3YaJbHbIN alrOpUTM BbIIOJHEHUS
3a1aHusl. DTO CMOCOOCTBYET OCO3HAHUIO OOYYAIOIIUMMCS BBITIOJTHSAEMBIX JCHCTBUI U
ITOJIyYE€HHOTO pE3yJbTaTa.

KOHTpO.JII:.HO-I/BMepI/ITe.]'ILHBIe MaTepHaJbl 10 XUMHHA

Jlns opraHu3alnyy MPOBEPKU, y4e€Ta U KOHTPOJS 3HAHMM OOydarommXxcs 10
NpeAMETY MPEAYCMOTPEHbl KOHTPOJIbHBbIE pPabOThl, CAMOCTOSITEIbHBIE PaOOTHI,
npakThyeckue padoTel, TecTupoBaHue. OAHUM H3 METOJOB KOHTPOJSI PE3yibTaTOB
oOyuenus: oOyuwaromuxcsi ¢ 3IIP sBaseTcs MeToN MNOJUBAPUATUBHOIO SKCIIPECC-
TECTUPOBAHUSI C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTIMYUTEIBHBIMH YEPTAMHU
ABJISIIOTCS ~ OMEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAMBUIAYyaJW3allMd  3HAHUH,
CPaBHUTEJILHO MaJIbIe 3aTPaThl BPEMEHH U TPya Ha IPOBEPKY OTBETOB O0YUAIOIIIUXCS.

Jst oOyuarormuxcest ¢ 3[1P Bo3MokHO u3MeHEeHHE (HOPMYIUPOBKH 3aJaHU Ha
«TIOIIATOBYIOY», QJaNTalus MpeiaraeMoro 0o0yJaronemMycsi TeCTOBOro (KOHTPOJIBHO-
OIICHOYHOTO) MaTrepuaia: WCIOIb30BaHUE YCTHBIX W TMHCHMEHHBIX WHCTPYKIIUH,
YIOPOIIEHUE IIUHHBIX CIOKHBIX (POPMYIMPOBOK MHCTPYKIIHMH, PEIICHHE C OMOpPON Ha
aJITOpUTM, 00pasell, UCIOIb30BAHUE CITPABOYHON MH(MOPMAIIHH.

KoHTpoJsbHbIe padoThI 10 TEMaM

B paboueii mporpamme npeaycMOTpeHO 9 KOHTPOJIBHBIX padoT:

Konmponvnaa padboma Ne 1. llepBoHadalibHble XHUMHYECKUE TOHSITHSI.
XUMHUUYECKHUE 3JIEMEHThI. XUMHUECKUE (POPMYIIbl U YPABHEHHUS.

Konmponvnasa paboma Ne 2. Tlepuoanmdeckas cucTeMa XUMUYECKHX AJIEMEHTOB
J.1. Menneneera. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumudeckasi CBs3b.

Konmponvnas paboma Ne 4. Kucnopona. Oxcunsl. 'operne. Bogopoa. Kucnotsr.
Conu.
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Konmponvnas paboma Ne 5. O600111eH1e CBEJIEHNN 0 BaXXHEUIIIUX KJlaccax
HEOPraHWYECKUX COCTUHEHUM.

Konmponvnasa paboma Ne 6. InekTpoauTudeckasi AUCCOIUAIIUS.

Konmponvnasa paboma Ne 7. Hemetaniebl.

Konmponvnas paboma Ne 8. Metaiisl.

Koumponvnasa paboma Ne 9. Itoropas paboTa 3a Kypc HEOpraHUUeCKONH XUMUHU.
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IJNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEGHOI'O ITIPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHIMSA

B nenom pesynbraTel ocBoeHust oOywaromumucs ¢ 3IIP yueOGHOro mpenmera
«XUMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOU paboyell mporpaMmbl
OCHOBHOT0 00111er0 00pasoBanust. Hanbomnee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMA K O0yUEHHUIO U IeJICHANIPABICHHON MO3HABATEILHON IEATeITLHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JTMYHOTO OIbITa, HAOMIOJIEHUI 38 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpHEHTallMsd Ha TMpaBWIa HUHAWUBUIYAIHHOTO U KOJUIEKTUBHOTO O€30I1acHOTO
MOBEJICHUS TIPU B3aUMOACHCTBUM C XUMUYECKUMH BELIECTBAMU U COCTMHEHUSAMU;

MPaKTUYECKOE U3ydeHHe MPodecCuil U Tpyia pa3auyHOro poja, B TOM YUCIEC Ha
OCHOBE TMPUMEHEHHUS M3y4aeMoro MpeAMETHOro 3HaHus (Hampumep, JabopaHT
XUMHUYECKOTO aHaJIn3a);

YBaXKEHHE K TPYly U pe3yJIbTaTaM TPYJIOBOU AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHUIO JAJbHEUIIEH WHIUBULYAIbHOU
TpaekTopur OO0pa3oBaHWsS HAa OCHOBE OpPUECHTUPOBKM B MHUpe mpodeccuii u
MPO(eCCUOHATIBHBIX MTPEANOYTEHUHN, YBAKUTEILHOTO OTHOIIICHUS K TPYLY;

OCO3HAHHME CBOETO MOBEJECHUS C TOYKU 3PEHHS OTTACHOCTU WM 0€30MaCHOCTH IS
ce0st WK JUTsl OKPY>KArOIINX;

OCHOBBI 3KOJOTHYECKON KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETEHNE OMbITa SKOJOTUYECKU OPUEHTHUPOBAHHOU
MPAKTUYECKOMN AESATEIbHOCTH B )KU3HEHHBIX CUTYyAIUAX;

OCO3HAHHUE TOCJEICTBUA U HENPUSATHE BPEAHBIX MPUBBIUCK (yHOTpeOJICHUS
AJIKOTOJsl, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpega s (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBBS;

MIPUHATHE PEIICHUN B )KU3HEHHOW CUTYyallud Ha OCHOBE MEPEHOCca MOJTYUYECHHbBIX B
X0J1e 0Oy4eHHs 3HAaHUW B aKTyaJIbHYIO CUTYaIIUIO0, BOCTIOIHATH A€PUITUT HHPOPMAIINH;

TOTOBHOCTh OTOMPATh U UCIMOJIb30BATh HYXKHYIO MH(OPMAIIO B COOTBETCTBHUH C
KOHTEKCTOM KWU3HEHHON CUTYallUH.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanvbHblMu y4eOHbIMU NOZHABAM ETbHBIMU OCUIC UAMU:

BBISIBJIATh IPUYUHBI U CIIEACTBUS IMTPOCTHIX XUMUYECKUX SBJICHUIM;

OCYIIIECTBIIATh CpaBHEHHE, KJIaCCU(UKAIINIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJISI YKa3aHHBIX JJOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKAEHUE MOCIE MPEABAPUTEIBLHOIO aHAIIN3a, BKIIFOYAIOIIIECE
YCTaHOBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBS3€EH;

BBISBJIATE ACUIMTHI HWH(POPMAIUH, JaHHBIX, HEOOXOIWMBIX JJII PEIICHUS
IMOCTaBJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HHGOPMAIIUIO W3 OJTHOTO BUJA B APYroil (TabiMily B TEKCT U
mp.);

CO3/71aBaTh, MPUMEHITh U TPEOOPA30BLIBATH 3HAKN U CUMBOJIBI, MOJICTTH U CXEMBbI
JUTSL peIlIeHHs] Y4eOHBIX U IMO3HABATENIbHBIX 3aJ1au C TTIOMOIIIBIO T1e/1arora;

C TOMOUIBIO MEArora MPOBOJAUTH XMMUUYECKHM OIBIT, HECIOKHBIM SKCIIEPUMEHT,
JIJIS YCTAHOBJICHHUSI OCOOCHHOCTEN 00BhEKTa M3YUEHHUs, MPUUUMHHO-CIICICTBEHHBIX CBS3EH
1 3aBUCUMOCTEN O0BEKTOB MEXITY COOOM;

C TOMOIIBIO TIe/larora WM CaMOCTOATENIbHO (OpMYyJIUpOBaTh 00O0OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIbITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUUYECKHUX TPOLECCOB M  HX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MHQPOPMALUIO WM JAHHBIE W3 UCTOYHUKOB C YYETOM
MPEIOKCHHON yaeOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUC GUAMU:

OpraHU30BbIBATh Y4eOHOE B3aMMOJICUCTBHUE B TpyIIe (OMpenessaTh 00mue ey,
pacrpenensiTh poJid, JOTOBApUBATHCS APYT C IPYTOM U T. 1.).

C MOMOIIBIO MEIarora Wik CaMOCTOSATENIBHO COCTABJIATh YCTHBIE M NMHUCbMEHHBIE
TEKCThl C MCIIOJIB30BAHMEM MIUIIOCTPATUBHBIX MATEPHAJIOB [IJI1 BBICTYIUJICHUS IIepe]l
ayJIUTOPUEN;

OpraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTh C
YUYUTEIEM M CBEPCTHUKAMH; paboTaTh MHAMBUIYAIBLHO W B TpYIIE: HAXOAUTh OO0IIee
pelieHre W paspematb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI MO3UIMK M ydeTa
HMHTEpEeCOB; (OPMYJIUPOBATH, APTYMEHTHUPOBATH U OTCTAUBATh CBOE€ MHEHMUE;

OIIEHMBATh Kaue€CTBO CBOETO BKJIaJla B OOIIMI MPOAYKT, IPUHUMATh U PA3JICIIATh
OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTh K IPEAOCTABICHUIO OTYETA TIEPE] TPYIIION.

Osnadenue yHueepcaaIbHbIMU y4eOHbIMU Pe2YAAMUBHBIMU OCUCH BUAMU:

oOHapyxuBaTh U (OPMYIHPOBATh Y4E€OHYIO MPOOJIEMy, OMNPEACTATh ICNb
y4eOHOM eI TEILHOCTH;

BJIaJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAMOOIICHKH, TPUHATHUS PEIICHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUCOHOM M IMO3HABATEIILHOM JICSITCIHHOCTH;

COOTHOCHUTH CBOU JICHCTBHUSI C IUIAHUPYEMBIMH PE3YJbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEHW JESATETLHOCTA B MPOLECCE AOCTHKEHUS pe3yJbTara, OMpPENeliiTh
CIocoObI ACHCTBHI B paMKaX MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C M3MEHSIOLICHCS CUTYAIUEH;

JlaBaTh aJICKBAaTHYIO OLIEHKY CHUTyallMd W MOpejjaraTh IJIaH €€ W3MEHEHUS;

MPEABUJICTh TPYAHOCTH, KOTOPBIC MOTYT BOSHUKHYTD MPU PEIICHUHN yUeOHOU
3a/1a4u;

MOHWMATh MPUYUHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TpeOyeMblil pe3ysbTaT
NEATEeIbHOCTH, ONpPEACISITh TMO3UTUBHBIE HM3MEHEHUS W HampaBjeHUs, TPEOYoIue
JanabHenIen padoThl;

OCO3HAHHO OTHOCHUTBCS K APYroMy YEJIOBEKY, Er0 MHEHUIO.
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IHPEJMETHBIE PE3YJIBTATDBI

B cocTtaBe npenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEILHOIO COIEPKAHUS,
YCTaHOBJICHHOTO JAaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIIEISIOT: Hay4yHbIE
3HAHMS, YMEHHS U CIOCOOBI AeHCTBUH, cnenuduueckue Ajig y4eOHOro nmpeaMera
«XuMHS», BUABl IEITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHUS, €r0 MHTEPIPETALINH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUX:

® IIPEJACTABICHHE O 3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJIECHUN MPUPOJBI,

NOHMMaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHMUYECKON HAayKH KakK 00JacTu

COBPEMEHHOI'0 €CTECTBO3HAHUSI, KOMIIOHEHTA OOIIEH KYJIbTYphbl U MIPAKTUYECKON

NESATEIbHOCTH Y€JIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMAaHUE MECTa

XUMHH CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAaMU MOHITUIHOTO anmnapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUH JJIS
cocTaBiieHUs (POpPMyJ HEOPraHMYECKHX BEIIECTB, YPAaBHEHHM XHUMHUYECKUX
peaknuii (C OMOpPOM HA aITOPUTM YYEOHBIX NEUCTBHIA), BIAJCHHE OCHOBAMHU
xumuyeckor HoMeHkIatypsl (IUPAC u TpuBHalIbHON) U yMEHUE UCIIOIB30BATH €€

JUIA peuieHus] yuyeOHO-NO3HABATeNIbHBIX 3a/ay C IMOMOILNBI0 YYHUTENs; YMEHUE

UCIIOJIB30BaTh MOJEIH ISl OOBSICHEHHS] CTPOCHHMSI aTOMOB M MOJEKYJ IIO

ITOPUTMY C OIIOPOX HA ONPEEIECHUS;

® IIPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHUE C NOMOIIBIO YUUTEIS

IPUMEHSTh CHCTEMY XWUMHUYECKUX 3HAHUWA JJIsI YCTAHOBJICHHSI B3aWMOCBS3EM

MEXy M3YYEHHBIM MATEPHAIOM W MPH MOJYYECHUU HOBBIX 3HAHWM, a TAKXKE B

Ipoliecce BBIMOJHEHUSI YYEOHBIX 3aJlaHuid M Tpu padoTe € HMCTOYHUKAMHU

XUMHUYECKON HH(POPMALIMH, KOTOPAsi BKIIOYAET:

BAKHEWIINE XWMHUYECKHE NOHATHS: XMMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIpHbIH 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpemHsis),
XUMUYECKasl peaklus, pPEakUUH COCOUHEHUs, PpEaKUUH PA3JI0KEHUs, PEaKIUU
3aMENICHHS, PEaKIuu 00MeHa, TEIIOBOM d(DPEKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaKkuuu, pacTBOp, MaccoBasi A0 XMMHYECKOTO JJIEMEHTA B COEAUHEHHUH, MAacCCOBas
JI0JI ¥ TIPOIIEHTHAs! KOHIIEHTpalKs BEIECTBA B PacTBOPE, PO aTOMa, AIEKTPUUECKHIM
CIOW aroma, aTOMHasg OpOUTalb, pPaJUyC aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMUYECKasA CBS3b, JEKTPOOTPULATENBHOCTD, MOJSPHAS M HEMOJIIpHAs KOBAJIECHTHAS
CBA3b, MOHHAs CBA3b, METAJUIMYECKAsl CBA3b, KpPUCTAIMYECKAas pelieTka (aToMmHas,
WOHHAs, METa/NInYecKasi, MOJIEKYJspHasi), MOH, KaTHUOH, AHHMOH, JJIEKTPOJUT U HE
ANEKTPOJUT, AJIEKTPOJUTUYECKAs JHUCCOLUMAlMsd, pEakKUud HOHHOro OoOMeHa,
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUU, OKUCIUTENb M  BOCCTAaHOBUTEID,
OKHCJICHUE U BOCCTAHOBJIEHUE, AJIEKTPOJIN3, XMMUYECKOE paBHOBECUE, oOpaTHMbIE U
HEOoOpaTUMbIE pEaKlUU, CKOPOCTb XMMHUYECKOW peakluH, KaTalu3aTtop, NpeleibHO
nonyctumast konuentpauus (ITAK), koppo3ust MmeTaios, CruiaBbl;

OCHOBOIIOJIAraroIe 3aKOHbl XUMUU: 3aKOH COXpaHeHUsl Macchl, [lepuonnueckuii
3akoH /1. 1. MenpeneeBa, 3aKk0H OCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIDHAs TEOPHUs, TEOPHUS DIIEKTPOJIUTHUECKON
IUCCOLMALINM, a TAKKE IMPEJICTABICHUS O HAyYHBIX METOJAX MO3HAHHUS, B TOM YHCIE
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AKCTIEPUMEHTAIILHBIX U TEOPETUYECKUX METO/IaX HMCCIEIOBAHUS BEIIECTB U HU3yUYEHUS
XUMUYECKUX PEaKInii;

® TIPE/CTABJICHUE O IEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX IJIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MIOJIOXKEHMSI DJIEMEHTOB B [lepuonnueckoii cucteme (B MaJIbIX IEPUOIaX U TJIABHBIX
NOATPYIIAX) W BJEKTPOHHOIO CTPOEHUS aToMa; YMEHHE OOBSACHATH CBA3b
MOJIOKEHU  3neMeHTta B llepuomnyeckor  cucreMe € YUCIOBBIMH
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W 3apsij
sanpa, oOIIee YHCIO DJIGKTPOHOB), pPACHpPECICHHEM  DJIIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB TIEPBBIX TPEX IMEPUOIOB, KaaUs U KaJbIUS;
KJIacCU(PUITMPOBATh XWMHYECKHE OJIEMEHTHI C OIOPOM Ha OMpeaeicHUs
(bu3YEeCcKOro cMbIcia IU(POBBIX JAHHBIX MEPUOANIECCKON TaOIHIIBI;

® yMEHHE KIACCU(PUITUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTAHMYECKHUE BEIIECTBA U
XUMUYECKUE PEaKIUU C OTOPOI Ha CXEMBbI; ONPENETsATh BaJICHTHOCTh M CTETICHb
OKUCJICHUSI XMMHUYECKHX DJJIEMEHTOB, BHUJ XHMHUYECKOW CBS3M U THUI
KPUCTAJUTMUYECKOW CTPYKTYpPHl B COCIWHCHHUSX, 3apsJl MOHA, XapaKTep Cpeabl B
BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHH ), OKUCIIMTENIb 1 BOCCTAHOBUTEIH
10 AJITOPUTMY YICOHBIX TCHCTBUN;

® yMCHHE XapaKTEepU30BaThb C OMOPOH Ha cXeMy (GU3MYECKHE W XHUMHYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
asor, ¢pocdop, cepa, XJI0p, HATPUM, KAJIU, MAarHUM, KaJIbITUH, ATFOMAHHH, KeJIe30)
U CJIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPO]I, OKCUALI U THIAPOKCUAL MeTaioB I - ITA rpymm,
amomunusg, meau (I1), nunka, xeneza (II u II), okcuner yraoepona (II u 1V),
kpemuus (IV), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHasd, QocopHas, yrojapbHas, KpEMHHEBas KUCJIOTa U MX COJIH);
OMKCHIBATh C OTIOPOW HA IIJIaH M KJIFOYEBBIC CJIOBAa; YMEHHE MPOTHO3UPOBATH H
XapaKTEpHU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHUS
MOCJIC TIPEIBAPUTEILHOTO aHAJM3a I0J PYKOBOJCTBOM TieAarora, IpHUMEHEHHUE
BEIIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTh MPOTEKAHUS XUMUICCKUX
MPEBPAIICHA B Pa3IUYHBIX YCJIOBHUSAX, BIHSHHEC BEIIECTB W XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO MPUPOIHYIO CPENY;

® YMEHHE COCTaBIsATh MO oOpa3ily, CXeme, alroOpuTMy Y4eOHBIX JEHCTBHIl
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIUil (B TOM YHUCIE PEAKIIUH MOHHOTO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKINN), WUTIOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYIINT HEOPTaHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKJAIOIINX TeHETUYECKYIO0 B3aUMOCBS3b MEXIY HUMU;

® YMEHHE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MAacCChl
BEIIIECTB, MACCOBYIO JIOJK0 XHMHUYECKOTO 3JE€MEHTa B COEJUHEHUHU, MACCOBYIO
JIOJII0 BEIIECTBA B PAcCTBOPE, KOJWYECTBO BEIIECTBA M €ro mMaccy, 00ObEM ra3oB C
omopoil Ha o0mue (HOpMyJbl; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHECHUSM
XUMUYECKUX PEaKIMid W HAXOJWTh KOJUYECTBO BEIIECTBA, O0OBEM M MacCCy
PEareHTOB WJIM MPOJYKTOB PEAKIIMU C OTIOPOM Ha oOpaszell, alfOPUTM YyUeOHBIX
JNICUCTBUH;
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® BJaJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HabJt0ieHne, U3MEpPEHHE,

HKCIIEPUMEHT, MOJEIUPOBAHNE) MPU U3YUEHUH BEIIECTB U XUMUYECKUX SBJICHUM

C OTOPOM Ha aNTOPUTM YYeOHBIX NEUCTBUM; yMEHUE CHOPMYIUPOBATH IPOOIEMY

U MIPEJIIOKUTD MYTH €€ PEIICHUs C ITOMOIIBIO Ie/1arora; 3HaHue OCHOB O€3011acHO

paboOThl ¢ XMMUYECKUMHU BEIIECTBAMHU, XUMUYECKON MOCYJ0W U J1aOopaTOPHBIM

obopynoBaHuEM;
® HaJWYME NMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS CIIETYIOIINX

XUMHUYECKUX IKCTIEPUMEHTOB IO PYKOBOJCTBOM YUUTENS C OOCYKIECHUEM IJIaHA

pabOoThI UJIK COCTABJICHUEM TaOIHIIbI:

U3y4YeHHUE U onucaHue (pU3NYeCKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C (PU3NUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OTIBITHI, WITIOCTPUPYIOIIKE TPU3HAKU POTEKAHUS XUMUYECKUX PEaKIni;

U3y4eHHEe CIIOCOO0B pa3eNeHUs] CMECEi;

NOJIyYEHHUE KUCIIOPOIa U U3YUEHUE €TI0 CBOMCTB;

MOJIy4eHHE BOJIOPOJA U U3YyUEHHUE €r0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOro ra3a v U3y4eHUe ero CBOMCTB;

MOJIyYeHHE aMMHaKa U U3y4eHHE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM A0JIE pACTBOPEHHOTO
BEILECTBA;

UCCIIEIOBAaHUE M OINKUCAaHUE CBONCTB HEOPIaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

IpUMEHEHUE WHIMKATOPOB (JakMyca, MeTUiIopaHxa u ¢deHoyndranenna) mis
OTIpe/IeNICHUs XapaKTepa Cpelbl B pacTBOpaxX KHUCIOT U IIEJI0UeH;

U3y4YeHHE B3aUMOAEWUCTBUS KHCIOT C METAJUIaMHM, OKCHUAAMH METAJJIOB,
PacTBOPUMBIMH 1 HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHMUIA;

BBITECHEHUE OJJHOTO MeTaJljia IpyruM U3 pacTBOpa COJIH;

ucciae10BaHle aMPOTEPHBIX CBOMCTB TMAPOKCUIOB AIFOMUHUS U [IMHKA;

pEelIeHNe  HAKCIEPUMEHTANbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJacchl
HEOPTaHUYECKUX COECTUHEHUIY;

pellleHne OSKCHEPUMEHTANbHBIX 3aJad M0 TeMe «OJEeKTPOJUTHYECKas
JUCCOLIMALUSY;

pelIeHre AKCIEPUMEHTAIbHBIX 3aJad Mo Teme «BakHelme HeMeTamibl U UX
COCIMHEHHUSIY;

pellIeHre 3KCIePUMEHTANBHBIX 33Ja4 o TeMe «BaxkHelume MeTauibl 1 ux
COCIMHECHUA;

XUMUYECKUE IKCIEPUMEHTBI, UIUTIOCTPUPYIOIIUE MPU3HAKU MTPOTEKAHUS PEaAKIIHiA
MOHHOTO 0OMEHa;

KAUeCTBEHHbIE PEAKUWH Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHINKAT-aHHOHEI,
THUIPOKCHI-MOHBI, KATUOHBl aMMOHUS, MarHus, Kalbplus, adlOMUHUS, xene3a (2+) u
xenesa (3+), menu (2+), HUHKa;

yMEHUE TMPEACTaBIATh PE3yNbTaThl AKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJIUII U BBIABISATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUIaMHu 0€301acHOro oOpallleHusl C BEIECTBAMHU, UCIIOIb3yEMbIMU
B TIOBCEHEBHOMN W3HU, a TAKXKE MPABUIAMU IOBEIEHUS B LIEIAX COEpEKEHUS
310pOBbSl U OKPY’KAaIOIIEW NPUPOAHOW Cpelbl; MOHUMAaHHE Bpeaa (OMmacHOCTH)
BO3/ICICTBUS Ha KMBBIE OPraHU3MbI ONPEICICHHBIX BEIIECTB, a TAaKXKe CIIOCO00B
YMEHBUIEHUS W MPEIOTBPAIICHHUS WX BPEAHOrO BO3JACHCTBUSA; NOHUMAaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOIOB JIJIsl OpPraHu3Ma YeJIOBEKa;

® BJIAJCHUE OCHOBAMM XHMHYECKOW TI'PAaMOTHOCTH, BKJIIOYAIOIIEH yMEHHUE
IPABWJIBHO HCIIOJIb30BAaTh M3YYEHHBIE BEIIECTBA M MaTepHalibl (B TOM YMHCIIE,
MUHEpaJbHblE YAOOPEHHs, METaulbl W CIUIaBbl, MPOIYKTHl IepepabOTKU
IPUPOAHBIX UCTOYHUKOB YTJIEBOIOPOOB (YTJIsl, IPUPOIHOTO raza, HeyTr) B OBITY,
CEIbCKOM  XO3SIIICTBE, HAa MPOU3BOACTBE; YMEHHUE IPUBOJUTH MIPHUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMS U3YUEHHBIX BEILIECTB U MAaTEPHAJIOB;

® YMEHHE YCTaHaBJIMBATh CBS3M MEXIY pEaibHO HAOJI0JaeMbIMH XUMHUYECKUMU
SBJICHUSIMU U TPOIIECCAMH, MPOUCXOIAIIUMHI B MaKpO- U MUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTEIPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX Y4eOHBIX MPEIMETOB C MOMONIBIO NIEJArora;

e mpejacTaBieHne O cdepax mnpodecCHOHANBbHON AEATEIBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMM Ha JOCTHKEHUAX
XUMHUYECKOM HayKW; HaJU4Me OIbITa padOThl C pa3iMYHBIMM HCTOYHHKAMU
uHboOpMalMu MO XUMHHM  (HAY4YHO-TIOMYJIApHAsh  JIUTeparypa, CJIOBapH,
CIPaBOYHHUKHU, UHTEPHET-PECYPCHI) C OMOPOM Ha AITOPUTM: YMEHHE OOBEKTUBHO
OLICHHMBAaTh MH(GOpPMAIMIO O BEUIECTBAX, MX MPEBPAICHUAX U MPAKTUYECKOM
IPUMEHEHUH.

TpeOoBaHus K NMpeIMETHBIM pe3yJbTATAM OCBOEHHSI Y4eOHOro mpeaMeTa
«XumMus», pacnpeaejeHHbIe M0 roaaM o0y4eHus

Pesynbratel mo rogam (GOpMYJIUPYIOTCS MO NPUHIUIY J00ABIEHHS HOBBIX
pEe3yJAbTAaTOB OT Ioja K roay, YK€ Ha3BaHHbIC B NPEABIAYIIMX TOJax MO3ULHH, KAK
IIPaBUJIO, JIOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OUEPEAHOIO IoJ1a
10 YMOJIYAHUIO BKJIIOYAIOT PE3YyJIbTAThl MPEIbIAYIIUX JIET).

8 KJIACC

pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX TMOHSATHA: aroM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECh (OJIHOPOAHAS U
HEOJHOPOJIHASI), BAJCHTHOCTh, OTHOCHTEIbHAs aTOMHAas W MOJIEKyJspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasl JAOJIS XMMHUECKOTO JJIEMEHTa
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb,
2NIeKMPOOMPUYAMENLHOCTb,  CTENEHb  OKUCJIEHHS,  XMMHUYECKas  peaKius,
KIacCUPUKALMS PEaKIUi: PEaKIMu COCIUHCHHS, PEaKIUd pa3JoXKEHUs, pPeaKIuu
3aMeIeHUs, peakIiMi 00OMEeHa, IK30- U SHJIOTEPMUUECKUE PEAKIIUN; Men1060U 3¢hgpexm
peaxkyuu,; SIPO aToMa, AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTalb, pagnyc aroma,

XUMHUUCCKAA CBA3b, IMOJIPpHAA W HCIIOJIPHAS KOBAJICHTHAA CBsA3b, MOHHAA CBA3b, MOH,

2 3,HGCL " fajie€ KypCuBOM 0003HaYa0TCA IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTAaThl, KOTOPHIC MOTYT OBITE IIOTCHIMAJIbHO
AOCTUT'HYTbIL 06y‘IaIOHII/IMCH C 3HP, HO HE SIBISIOTCS 00s3aTeIbHBIMHU.
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KaTUOH, aHWUOH, PAcCTBOpP, MAccoBasl JIOJsl BellecTBa (MPOLEHTHAs KOHLIEHTpalus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSThH 3TU NOHATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHI;

UCIIOJIH30BaTh XMUMHYECKYI0 CHUMBOJIMKY JIJIi COCTAaBJICHHS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINMA, SJICKTPOHHOTO OanaHca;

OTIpEIEIATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHECHHSIX;, CTCTICHD
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCJAMHEHUSX C OMOPOW Ha OIpeJeeHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJaccy
coeMHEHU 10 QopmyaaM; BHJ XUMHUYECKOW CBsI3M (KOBaJICHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

MMETh NPEACTABICHUE O CHUCTEME XHUMHUUYECKHUX 3HAHUU, yMETb C MOMOIIbIO
YUUTENS MPUMEHSITh CUCTEMY XHMHUYECKUX 3HAHUM, JJIS YCTAHOBJIEHHUS B3aUMOCBSI3U
MEXIy U3yYE€HHBIM MaTEpPHAJIOM U MPH MOJYYCHUH HOBBIX 3HAHHM, a TaAKXKe MIpHU padoTe
C HCTOYHMKAMU XuUMHUYeCKOW uHPopmainuu. OpUEHTUPOBATHCS B TMOHATUIX U
OTIepUpOBaTh MU Ha 0230BOM YPOBHE, PUMEHSTH MPU BBHIOTHEHUHN YUYSOHBIX 3a/laHUN
U pEIICHUH PacUeTHBIX 3aJlay C OMOPOW Ha aJIrOPUTM yUeOHBIX NEUCTBUI HM3y4YEHHBIC
3aKOHBI U TEOPHU: 3aKOH COXpaHeHus maccsl, Ilepuonnyeckuit 3akoH J[.11. Meneneesa,
3aKOH NOCMOSIHCMBA COCMAsa, 3aKOH ABOrajapo; aTOMHO-MOJEKYJSIpHAs TEOpHs.
CooTtHocuTh 000O3HAauUEHHUSA, KOTOphie uMeroTcs B Tabnuie «llepuoanueckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHngeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHYECKHX 3JJIEMEHTOB (COCTaB M 3apsii fAjpa, oOliee YHcCio
AIIEKTPOHOB U PACIPEICIICHUE UX IO AIEKTPOHHBIM CJIO0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJEMEHTBI, HEOPraHUYeCKHE BEIIECTBA;
XUMHUUYECKUE peakiuu (M0 YUCIYy U COCTABY YYACTBYIOIIUX B PEAKIUMU BEIIECTB, IO
TerI0BOMY 3(PEeKTy, M0 M3MEHCHHUIO CTCTICHH OKHCJICHHUS XHMHUYECKHX DJIEMEHTOB) C
OIIOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAAS ONMHUCAHUE MPUMEPAMU MOJIEKYIJISIPHBIX YPaBHEHUUN
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKHX MPEBPALICHUN B PA3IUYHBIX YCIOBHSIX IOCIE
MPEABAPUTEILHOTIO 00CYKICHHUS C ME€1arorom;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIO XHMHYECKOTO 3JIeMEHTa 1Mo (HOpMyJie COSTUHEHHUS, MaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XUMUUYECKON peakiuu C
OIIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC ONEPAIMU MBICIUTEIbHON AESITEILHOCTH — aHAIU3 U

CUHTE3, CpaBHEHHE, O0000IIEeHNE,CHCTeMaTH3aIus, KiIaccu(ukanus, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3YyYEHHs CBOMCTB BEIIECTB M XMMHUCCKHUX
peakiuii; eCTECTBCHHO-HAYYHBIC METOJbI IIO3HAHUS — HAOIIOJCHUE, H3MEPEHUE,

MOJICJIMPOBAHUE, SKCIEPUMEHT (peaibHblii U MblCJIeHHbll) TIOJl pyKOBOJCTBOM I1€/1arora,
CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCYA0M U 1a00paTOPHBIM
0o0opyI0BaHUEM, a TaK»Ke MpaBHiiaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
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MHCTPYKLMSAMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 TOJIYYEHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), IHPUTOTOBICHUIO
PacTBOPOB € ONPEAECIEHHON MAaCCOBOM IOJIEU paCTBOPEHHOTO BEILIECTBA; IIJIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCHEPHUMEHTHI 10 PACIHO3HABAHHMIO PACTBOPOB ILIEIOYEH U
KHUCIIOT C TIOMOHIIbIO HHAMUKATOPOB (Jakmyc, ¢eHondTasenH, METHWIOpPaHX U Jp.),
MOATBEPKJAIOIINX KAYECTBEHHBI COCTAB HEOPraHMYECKHX BEIIECTB (KAYECTBEHHBIE
pEaKLMK Ha HOHBI) ITOJ] PyKOBOJICTBOM I1€1arora.

9 KJIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX MOHSATHUNA: XUMHUYECKUU 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, AHHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JICKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCJIEHUS, XMUMHUYECKAs PEaKIus,
XUMUYECKasi CBS3b, Menio8ol 3¢hghexm peaxyuu, MOJb, MOJSPHBIN 00BEM, pacTBOpP;
AIEKTPOIUTBI, HEANEKTPOJIUTBI, SJIEKTPOJUTAYECKAs NUCCOLMALMSA, PEAKIUH MOHHOTO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvlie U Heobpamumole peakyuu,
OKHCJIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEh, OKUCIICHUE
M BOCCTAHOBJICHHE, QJUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBsI3b (KOBaJEHTHAasl,
MOHHAsl, METAJJIMYECKas), KPUCTAIUIMUECKas PEHIETKA, KOPpPO3Usi Memaiios, Chidebl;
CKOpOCMb  XUMUYECKOU peaxkyuu, TpeaenbHo pomyctumas koHueHtpauus (ITIK)
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUM (cM. M. 1) u
MIPUMEHSATH ATU TOHATHUS MPU ONKMCAHUH BEUIECTB U UX MPEBPAILICHUII;

WCIIOJIB30BaTh 3HAKK M CUMBOJIBI JUIsl (PUKCAIMU Pe3yIbTaTOB HAOJIOACHUH,
cocTtaByieHUus] (OpMYJT BEIIECTB U ypaBHEHUM XMMHUYECKUX PEaKIMi, 3alUCH JTaHHBIX
ycnoBuii 3ay1a4. Mcnons3oBath 0003HaueHus, umeromuecs B [lepuoanyeckoit cucreme u
Ta0JIUIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHUH M COJICH B BOJC VISl BHITIOJTHEHUS 33/ TaHUH.

ONPENEIIATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XHUMUYECKHX AJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAIJIEHKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCy COEIMHEHH ¢ OMOPOM Ha OMPEAEIEHUS, B TOM YUCIIE CTPYKTYPUPOBAHHbBIE; BUbI
XUMUYECKON CBsi3U (KOBaJEeHTHAs, MOHHAsA, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XHUMHUYECKOW (OpMyJie; XapakTep Cpellbl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun Kpucmaiiudeckou peueémKu KOHKPEmHO20
gewjecmasa,

packpbiBath  cMmbichn  [lepumoamueckoro 3akonHa .M. MenneneeBa wu
JI€MOHCTPUPOBATH €TI0 MIOHUMAHUE: ONUCLIBAMb U XAPAKMEPU3068amsb TAOINUYHYIO Hopmy
Ilepuoguyeckoil CHCTEMBI XMMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «IJIABHAs
noarpynna (A-rpymnma)» u «mnodounas noarpynna (b-rpymnma)», manbie U OosbIIne
MIEPUOJIbI; COOMHOCUMb 0003HAYCHHMSI, KOTOPhIE UMEIOTCS B TIEPUOUIECKOMN TabuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIO IEKTPOHOB U PACTIPEEICHUE UX IO SJICKTPOHHBIM CIIOSIM);
00bsCHAMb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB U
UX COEAUMHEHUN B Mpejesax MajibiX MEPUOJOB U IIIaBHBIX MOATPYII ¢ YUYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI; HEOPTraHMYEeCKHUE BEIIECTBA;
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XUMHUYECKHE peakluu (110 YMCIy M COCTAaBYy YUYacCTBYIOIIMX B PEAKIMU BELIECTB, I10
TEI10BOMY (P (}EKTY, 10 U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX AJIEMEHTOB) C
OIIOPOU HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUIECKIE XUMUYECKUE CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, NOATBEPXKIAsi ONHUCAHME MPUMEPAMHU MOJIEKYJISIPHBIX W
VOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUN C ONTIOPON HA CXEMBI;

COCTABJISITh YPABHEHUS JJIEKTPOJUTUYECKON JUCCOLMALMM KHUCIIOT, IIEIOYEH H
COJICH; TOJIHBIE M COKpAIEHHBIE YPaBHEHHUsI PEaKIM MOHHOTO OOMEHA; ypaBHEHUS
peaklnii, TOTBEPKAAIONINX CYIIECTBOBAHUE T€HETUUECKOM CBI3U MEXK]Y BEIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakumii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHii;

IPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOYKHOCTH TNPOTEKAHHWS XHMHYECKUX IPEBPALCHUN IIOCJIE MPEABAPUTEIBHOIO
00CYXIEHHUSI C TIEAarorom;

BBIYKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (HOpMyJie€ COCTUHEHHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUEThl MO YPABHEHHIO XMMHUYECKOW pPEAKIUU C
ONIOpPOM Ha aNTOPUTM;

CleIoBaTh MpaBWJIaM IMOJIb30BAaHUS XHUMHUYECKOM MOCyIod M 1abopaTOpHBIM
o0Opy/lOBaHUEM, a TaK)XKe MpaBuUjaM OOpalIEHHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMU IO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOMpaHHIoO ra3000pa3HbIX BEIIECTB (aMMHAKa U YTIEKUCIIOTO ras3a);

IIPOBOJUTH PEAKLUHH, IOATBEPKIAOIINE KAYECTBEHHBIM COCTaB pPa3jIu4HbIX
BEIIECTB: pACHO3HAaBaThb ONBITHBIM MYyTEM XJIOpUIA- OpoMUA-, MOIUA-, KapOoHaT-,
docdar-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS U HOHBI U3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEILIECTB;

NPUMEHATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATENbHOCTH — aHAIW3 U
CHHTE3, CpaBHEHHE, 0000IIIEHIE, CHCTEMATHU3A1INIO, BBISBIICHHE IPUIHMHHO-CJIEICTBEHHBIX
CBSI3€M — JUI U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI; €ECTECTBEHHO-HAYUYHbIE
METO/Ibl TO3HAHUS — HAOII0IEHUE, U3MEPEHNE, MOACIIMPOBAHNE, SKCIIEPUMEHT (PEaATbHBIIMI
Y MBICIICHHBIH).

25



TEMATHYECKOE IINTAHUPOBAHMUE

OO1iee ynClIo 4acoB, OTBEACHHBIX ISl U3YUYEHHS XMMHUU Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHuUs IS
00y4aroIuXxcsl, HAXOJAIIMXCS HA UHAUBUIYAIbHOM OOyYEHUH Ha I0MY 110 MEIUIUHCKUM MOKa3aHHUIM, COCTAaBIISET
68 yacos: B 8 kiacce — 34 yaca (1 gac B Hegento), B 9 knacce — 34 vaca (1 yac B Hepento). [IpenogaBanue xummun
0 JAHHOM MPOTpaMMe OCYyIIECTBIseTCs Ha 0a30BoM ypoBHE. CokpalleHre Y4eOHbIX YacoB U peaju3anus JaHHOU
MpOrpamMMbl JOCTUTAETCS 3a CYET YIUIOTHEHHUS COJEp KaHHs Marepuana KaKJoro ypoka, ¢ MOKa30M OCHOBHBIX
QITOPUTMOB W TPENOCTABICHUEM 3aJaHUN [JIsl 3aKpeIJICHWs] TPHU CAMOCTOSTENhHOW paboTe ydamierocs, 4To
HAaXOJUT CBOE OTPAKEHHWE B TEMATUYECKOM W TIOYPOYHOM IUTAHMPOBAHMU. YPOKH TPOBOAATCS C YYETOM
(bU3MYECKUX U MICUXOJIOTMYECKUX 0COOCHHOCTEN 00yYaronerocs.

Bcero 68 gacos

8 KVIACC
(1 4 B HEenemto, Bcero 34 u)
KoandecTBo 4acoB
HaumeHoBaHue pa3ieioB U TeM JuieKTpOHHbIE (UG pPOBbIE)
Ne ni/m Kourpoabnbie IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumus — BakHasg 00J1acThb
1.1 €CTECTBO3HAHUA U IIPAKTUICCKON 3 0 2 bubmorexa LHOK
’ p https://m.edsoo.ru/7f41837¢
NeATEILHOCTH YEI0BEKA
bu6mmoreka [IOK
1.2 BemecTBa 1 XuMHU4ecKUe peakiiuu 10 1 0
m peakdl https://m.edsoo.ru/7f41837¢

Hroro no pazneny 13

Pa3znen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BellecTB

2.1 Bosznyx. Kucnopoa. Ionsitie 06 4 0 1 bubmmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKCHAAX https://m.edsoo.ru/7f41837¢
29 Bonopoa. [lonsitue o kucnorax u 3 bu6mmorexa [IOK

COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 3 Bbu6nuoreka [JOK

OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 5 bubmmoreka [JOK

COCIMHEHU I https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 15

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu

[lepronnueckuii 3aK0H U
[Iepronnueckas cucTeMa XUMUYECKHUX

bu6mmoreka [IOK

31 anemeHTOB /1. . Meneneena. 2 https://m.edsoo.ru/7f41837¢
Crpoenue aToma
19 Xummndeckas cBa3b. OKUCIUTEIBLHO- 4 bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
Hroro o pasxexy 6 https://m.edsocl)_.lru/7f41837c
PeszepBHOe Bpemst 0 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 14
I[TPOT'PAMME
9 KJIACC

(1 4 B HEHEMIO, BCero 34 4)



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeM JyieKTpOHHBbIe (LM pPOBbLIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsI padoThI
Pasznea 1. BeniecTBO M XUMHYeCKHE peaKIuu
L1 [ToBTOpenue u yriryOiaeHue 3HaHUH 3 1 0 bubmmoreka [IOK
’ OCHOBHBIX Pa3JieJIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 3aKOHOMEPHOCTH ) 0 0 bubanorexa [HOK
' XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 5 1 1 bubanorexka [HOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 10
Pa3gen 2. HeMeTa/JILI M UX CO€IHUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKUX ) 0 1 bubmmoreka [JOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 3 0 0 bubmmorexa [OK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCJIMHECHUS
OO1as xapakTepUCTHKA XUMUYECKUX Eub 10K
nonmoTexa
23 VA- A 4 0 1
SJICMCHTOB rpymmeI. A3OT, Gochop https://m.edsoo.ru/7f41a636
U UX COEMHEHUS
OO1as xapakTepUCTHKA XUMUYECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 5 1 2 buommorexa LHOK
) . PYHIHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pazneny 14

Pa3gen 3. MeTaJsIbI M BX COeTUHEHU S



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 OO01me CBOMCTBAa METAJLIOB 2 0 0 ngg;;fg;gg% (412636
19 Baxneiinine MeTalIbl U UX 6 1 ) Bbu6nuoreka [JOK
COECIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 8
Pa3znen 4. Xumus U oOKpyskamomas cpeaa
41 BemecTBa u maTepuansl B KU3HU 5 0 0 bubnnorexa [HOK
YEeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 2
bubmmoreka [JOK
Pesepaiioe Bpems 0 0 0 https://m.edsof)l.ru/7f413636
OBIIEE KOJIMYECTBO YACOB I10 34 4 7
[TPO'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
8 KIIACC
No KosanuecTBo 4acon JIeKTPOHHbIE
| Tema ypoka uugposBbie
n/n Konrpoabusie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypes:
1 [Ipenmer xumuun. Posb XuMuu B KU3HU 1 0 0 bu6mmorexka [IOK
yesnoBeKka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
[TonsiTve 0 MeTOAAX O3HAHUS B XUMUU
) [IpakTrueckas padota Ne 1 «IIpaBuiia paboThl | 0 1 bubanorexka [HOK
B J1a00paTOpUU U MPUEMBI OOpAIIICHHUS C https://m.edsoo.ru/ff0d227¢
1a060paTOPHBIM 000PYTOBAHUEM
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Yucrele BemecTsa 1 cmecu. CiocoOb!
pazzaeneHus cMecen

Bbu6nmuoreka [JOK
3 ITpakTueckas padora Ne 2 «Pa3nenenue
p . p . https://m.edsoo.ru/ff0d28c8
cMecel (Ha mpuMepe OYMCTKH TOBAPEHHOM
COJIN)»
ATOMBI U MOJIEKYJIBI
4 XUMUYECKUE IIEMEHTHI. 3HAKH (CUMBOJIBI) bubmmorexa [TOK
' https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHUX 3JIEMEHTOB
IIpocTsie U CIOKHBIE BELIECTBA. XUMHUYECKast
5 dbopMmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX bubmorexa [JOK
pMyJIa. https://m.edsoo.ru/ff0d2a6c
3JIEMEHTOB
ATOMHO-MOJIEKYIIsIpHOE yueHue. M. B.
6 JloMmoHOCOB EHBIA-DHIUKIIONIEIUCT buGnnorexa LIOK
v ’ https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
OTHoOcHTENbHAsA aTOMHAs Macca.

7 OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca bubanorexka [HOK
MaccoBas 10711 XMMUYECKOTO 3JIEMEHTA B https://m.edsoo.ru/ff0d323c¢
COCIMHEHUU

2 KomnuectBo BemecrBa. Monb. MossipHast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKHUE SABICHUA.

9 XUMHUECKask peaKLus bubmmoreka [JOK
[Ipr3Haku U yCcIOBUS MPOTEKAHUS XUMUYECKHUX https://m.edsoo.ru/ff0d37fa
peaxkuuit

10 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus Koau4uecTBa, Macchl BEIIECTBA MO bubmuorexa [JOK

11

YPaBHEHUSAM XUMHUYECKUX PEaKLUN

https://m.edsoo.ru/ff0d5708
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Krnaccudukanust XMMHUYECKHX PEaKIIHii

12 (coenuHeHws, pa3JIOKEHUS, 3aMEIIICHUS buGnnorexa LIOK
P ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
O0001eHre U cUCTEMATU3aLMs 3HAHUN
13 KontponsHas padora Nel o teme «Bermectsa bubmorexa LIOK
P p h https://m.edsoo.ru/ff0d40c4
U XUMUYECKUE PEAKIIHI
Bosnyx — cmechk razos. CocTaB Bo3ayxa.
Kucnopom — 31eMeHT U IPOCTOE BELIECTBO.
14 Cnocogm OJIy4YCHUS KI/ICJIIZ) oJla B buGnnorexa LIOK
yi p https://m.edsoo.ru/ff0d448e¢
1ab0paTopun U MPOMBIIUICHHOCTH.
[Ipumenenue kucimopona O30H
duznueckre 1 XUMHYECKHE CBOMCTBA
15 KHCJIOpoJia (peaKIuyu OKUCIICHUSI, TOPEHUE) buGnnorexa LIOK
p - TOP ) https://m.edsoo.ru/ff0d497a
[NousTie 00 OKCcHmax
TennoBoii 3 PeKT XMMUIECKOH peaKIuu,
MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH,
16 9K30- U DHIOTEPMUYECKUX PEAKIUIX bubmmorexa IOK
p p https://m.edsoo.ru/ff0d4790
TormuBo (He(Th, Yroiab U METaH). 3arpsi3HeHUe
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
17 «[Tonyyenue u coOupanue KUCI0Poga bubmmnorexa [IOK
v N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €r0 CBOMCTBY
Bomopon — a5eMeHT 1 MpocToe BEIIECTBO.
18 Haxoxnenue B mpupoe bubanorexka HOK

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ipumenenue Bonopoaa

https://m.edsoo.ru/ff0d4dd0
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IloHATHE O KUCIIOTAaX U COJISIX
Cnioco0sI TToTydeHust BOAOPO/Ia B

bubmuorexa [JOK
19 nabopatopun. [Ipaktuueckas padora Ne 4 mo hitps://m.c dsof)l.ru 045042
teme «llomydenue u cobnpanue Bogopoaa,
M3yYEHHE €r0 CBOMCTBY
MounsipHbiii 00BEM Ta30B. 3aKOH ABOTaIPO bubmuorexa [JOK
20 Brruncienus o0b€Ma, KOIUYECTBA BEIIECTBA https://m.edsoo.ru/ff0d542¢
rasa o ero M3BeCTHOMY KOJIMYECTBY BEIIECTBA bubmuorexa [JOK
i 00bEMY https://m.edsoo.ru/ff0d55a0
bu6mmoreka [IOK
71 ®du3n4ecKue U XMMUYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX bubmmoreka [JOK
https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblieHHbie 1
HEHACHIIICHHBIC PacTBOPHI. MaccoBas A0Js
2 BEILIECTBA B paCTBOPE bubanorexa HOK
[Ipaktudeckas padora Ne 5 mo Teme https://m.edsoo.ru/ff0d5b40
«IIpuroroBiieHrE PACTBOPOB C OIPEACIEHHON
MacCOBOH J0JI€H pACTBOPEHHOIO BEIIECTBA»
3 KonTtponbnas padora No2 o teme «Kucmopo. bubanorexa HOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukanus,
HOMEHKJIaTypa
. bubmuorexa [JOK
24 [TonydyeHne u XuMHUYECKHE CBOMCTBA

KHUCJIIOTHBIX, OCHOBHBIX H aM(l)OTepHBIX
OKCHJO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: cOCTaB, Ki1accudukaus, bu6mmoreka [IOK

75 HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[TonydyeHne 1 XuMHUYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmorexa LOK

2% HOMeHKAATYpa https://m.edsoo.ru/ff0dfee2
[TonydyeHnue 1 XUMHYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK

https://m.edsoo.ru/ff0dfee2

Conu (cpenHue): HOMEHKJIATypa, CocoObI
MOJTYYCHUS, XHMHUYECKUE CBOMCTBA bubmmoreka [JOK

7 [TpakTuueckas padota Ne 6. Pemenue https://m.edsoo.ru/00ad9474
AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
['eHeTnyeckas cBsI3b MEXAY Kjaccamu

73 HEOPraHUYECKUX COCTMHEHUN bubanorexa HOK
KonTtponpHas padora Ne3 mo teme «OCHOBHBIE https://m.edsoo.ru/00ad9a50
KJIACChl HEOPTaHMYECKUX COCTUHEHUI
[Tepuonnueckuii 3akoH u [lepronnueckas
crucTeMa XMMHUYeCKuX anemMeHToB []. M. bubmuorexa [JOK

29 Menneneesa. 3nauenue [lepuognueckoro https://m.edsoo.ru/00ada52c
3aKOHA I pa3BUTHS HAayKu U npaktuku. 1. W. bubmmoreka [JOK

MenaeneeB — y4€HbIN, [IEArOT U I'PaKJaHHH.
[lepuonbl, TpynIibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c
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Crpoenune atoMoB. CocTaB aTOMHBIX SIZIEP.

Bbu6nmuoreka [JOK
H3oTomsl
https://m.edsoo.ru/00ada342
30 CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB 1
I 5 i bu6mmoreka [IOK
anemeHToB [leproanueckoit cucremsr /1. . hitps:/m.cdsoo.rw/00ada6be
Menneneena
bu6mmoreka [IOK
DIEKTPOOTPULIATETLHOCTH aTOMOB
https://m.edsoo.ru/00adaab8
31 XUMHYECKUX DIIEMEHTOB 1
" Bbu6nmuoreka [JOK
OHHAA XMMITHcckad ChA3b https://m.edsoo.ru/00adac34
1 KoBanenTHast nomnsipHasi XMMHYECKasi CBA3b 1 bubmmoreka [IOK
KoBanenTHas HenmonsipHasi XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
CTeneHs OKUCIIEHUS
https://m.edsoo.ru/00adae28
33 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH. 1
0 bu6mmoreka [IOK
KHCIUTCITH ¥ BOCCTAHOBHTCIH https://m.edsoo.ru/00adb076
34 O060061IeHne U KOHTPOJIb 110 TeMe «CTpoeHwue | bubanorexka HOK

aToMa. XUMHUYECKas CBSI3b)

https://m.edsoo.ru/00adb486

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

9 KJIACC

KoanuecTBO 4acos

JJIeKTPOHHBbIE HU(POBHIE

Nen/m Tema ypoka
B Kontposabubie IlpakTuuyeckume  00pa3oBaTelIbHbIE
cero
padoTsI padoThI pecypcebl
[Tepuonuueckuii 3akoH. [lepuonuueckas
cHUcTeMa XMMHUYeCKuX 3emMeHToB 1. 1. bubmuorexa [JOK
| Menpeneena | 0 0 https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubmmoreka [JOK
XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEPUOJIOB
Krnaccudukanus u HoMeHKIIaTypa
5 HEOPraHUYECKUX BellecTB. Buabl 1 0 0 bubnuoreka [IOK
XAMHUYECKOW CBS3U U THUIIBI https://m.edsoo.ru/00adbac6
KPUCTAJUIMYECKUX PELIETOK
Kontponbnas padota Nel o reme
3 «IToBTOpenue n yriay0iaeHne 3SHaHUI 1 1 0
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
Kinaccudukanmsi XuMHUIeCKUX peakifi 1mo
Bbu6nmuoreka [JOK
Pa3IMYHBIM MPU3HAKAM
https://m.edsoo.ru/00adbcb0
4 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX 1 0 0
0 bubanorexa [HOK
eakusax. OKUCIUTENbHO-
peaki https://m.edsoo.ru/00adbe9a
BOCCTAHOBUTEIbHBIE PEAKIIUN
[ToHsiTHE O CKOPOCTH XMMUYECKOMN peaKIvu.
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
5 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 0 0
. https://m.edsoo.ru/00adc28c
XUMHUYECKOH peaklMy U TOJI0KEHUE
XUMHUYECKOTO PaBHOBECHUS
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Teopust 21EKTPONUTUYECKON TUCCOLUALIUN.

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

6 CuIIbHBIE U CIIA0BIE DIIEKTPOIUTEI
" P . bubmuorexa [JOK
OHHBIE YPABHEHUS PEAKIIHI
yp peaxdl https://m.edsoo.ru/00add448
XuMHYecKre CBOMCTBA KUCIOT U OCHOBAHHH
7 B CBETE IIPEACTABICHUI 00 bubmorexa LIOK
P . https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUICCKON TUCCOITUAITUI
XHUMUYECKHE CBOMCTBA COJICH B CBETE bubmuorexa [JOK
2 MPEACTABICHUH 00 IEKTPOIUTUUECKON https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT bu6mmorexa [IOK
[TonsiTue o ruaponn3e conen https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
O0001IeHre ¥ CUCTEMATH3AIMs 3HAHAH
9 IIpakTnueckas padora Ne 1. «Pemenne hitps://m.edso0.r/00addd 12
P P o bubimoreka [IOK
DKCHEPUMEHTAILHBIX 3a0a4)
p o https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme
10 «DIEKTPOIUTHYECKAS TUCCOIIUAIIUI bubmorexa LIOK
P ) https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)
OO6mrast xapaKTepuCTHKA rajJOTreHOB.
X . bubmuorexa [JOK
MMHUYECKHE CBOMCTBA HAa TIPUMEPE XJIOpa.
https://m.edsoo.ru/00addfe2
11 Brrunciienus mo ypaBHEHUSIM XUMHUYECKHX
peakIuii, eciii OJIMH W3 PEareHTOB JaH B Bubanorexa LIOK
’ https://m.edsoo.ru/00ade488
N30BITKE
Xnopooaopod. ConsiHasi KUCIIOTa,
XUMHUYECKHUE CBOMCTBA, MOTyYEHHUE, bubmuorexa [JOK
12 MPUMEHEHNE https://m.edsoo.ru/00ade104
[TpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK

«IlomydeHue COnsTHON KUCTIOTHI, U3YYCHUE
€€ CBOMCTB»

https://m.edsoo.ru/00ade348
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OO0mas xapakTepucTuka 31eMeHToB VIA-
TPYIIbI. AJJIOTPONHBIC MOAU(DUKAIIN CEPBI.

Bbu6nuoreka [JOK

13 N .
Haxoxnenue cepbl 1 €€ COeTUHEHUN B https://m.edsoo.ru/00ade64a
npupojae. XMuMHYECKHUE CBOMCTBA CEpPbI
Bbu6nuoreka [JOK
CepoBopaopon, cTpoeHue, puzndeckue u
N https://m.edsoo.ru/00ade802
14 XMMHYECKHE CBOMCTBA. Brruncienue
5 Bbubnmuoreka [JOK
MacCOBOM J0JM BbIXOJa MPOYKTa peaKuu
poAyKTa p https://m.edsoo.ru/00adec8a
Oxcuppl cepbl. CepHas KMCIIOTA,
(bu3nUecKre U XUMUYECKUE CBOWCTBA,
MpUMEHeHnEe. XMMHUUYECKHE PEaKIInH,
15 eXalryue B OCHOBE PO €HHOTr'0 bubmorexa [TOK
JIeXKAIIHe B OCHOBE MTPOMBIIIIICHHOT
P N https://m.edsoo.ru/00adea28
croco0a MoJIy4eHUsT CEPHOM KUCITOTHI.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpellbl COCTMHEHHSIMU CEPBI
OO6m1ast XapaKTepruCTHUKA 3JIEMEHTOB V A-
16 A30T, pacipoCcTpaHeHue one bubmorexa [TOK
TPYIIIIBL. T MPOCTPaHEHUE B IPUPOT
Pyl » pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(bu3MYecKre 1 XUMUYECKHIE CBOMCTBA
AmMmMuak, ero (pu3nMYecKre U XUMHYECKUE
. bu6mmoreka [IOK
CBOMCTBA, MOJIy4YeHUE U MPUMEHEHUE
https://m.edsoo.ru/00adf004
17 [TpakTrueckas padota Ne 3 o Teme
n bubmuorexa [JOK
«[TomydeHnne amMmmmuaka, U3yuyeHue ero
. yi » 13YH https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KucioTa, e€ Gu3nvecKue u
XHMHYECKHE CBOMCTBA bubmuorexa [JOK
18 Hcnonb3oBaHME HUTPATOB U COJIEH aMMOHUSA https://m.edsoo.ru/00adf306
B KQUE€CTBE MUHEPAIbHBIX yIOOPEHUIA. bubmuorexa [JOK

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl COeTMHEHUIMHU a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxcun docdopa (V) u pochopuas

KHCJIOTa, GU3HMYECKUE U XUMHYCCKUE Bbu6nuoreka [JOK

19 CBOMCTBA, OJIy4YECHHE https://m.edsoo.ru/00adf68a
Hcnons3zoBanne GpocdaToB B KayecTBE bubmuorexa [JOK
MUHEpaJIbHBIX yIoOpeHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cperbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B IpUpoJIE,
¢bu3nyecKkre U XUMHUYECKHE CBONCTBA.

20 Oxkcwupl yriaepojaa, ux pu3ndeckue u bubanorexa [HOK
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE https://m.edsoo.ru/00adfd9c
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoJa
av)

VroapHas KUCIIOTa U €€ COJIN Bbu6nuoreka [JOK

)1 [TpakTrueckas padota Ne 4 o Teme https://m.edsoo.ru/00ae006¢c
"[Tony4yeHue yriieKucioro rasa. bubmuorexa [JOK
KayecTBenHas peakiys Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
[lepBoHayanbHbIE MOHATHUSA 00

22 OpraHMYeCKHUX BEIIECTBAX KaK O buGnnorexa LIOK

https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yriepojaa
Kpemuuii u ero coenuuenus bubmmoreka [JOK

7 [TpakTuyeckas pabora Ne 5. Pemenue https://m.edsoo.ru/00ae080a
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6mmoreka [IOK
«BasxkHelme HeMeTaIbl ¥ X COSIMHEHUS https://m.edso00.ru/00ae0bf2

24 KonTtponsHas padora Ne3 o reme bubmmoreka [IOK

«Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS

https://m.edsoo.ru/00ae0e18
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OO01mas XxapakTepuCTHKa XUMUYIECKUX
3JIEMEHTOB — METaJIOB. MeTainueckast

Bbu6nuoreka [JOK
CBSI3b M METAJUTMYECKAs KpUCTALTNYECKas
.. N https://m.edsoo.ru/00ae103e
25 pemérka. @u3n4YecKre CBOMCTBA METAIIIIOB
X B bu6mmorexa [IOK
MMHUYECKHE CBOMCTBA METAJIJIOB.
. . https://m.edsoo.ru/00ael156
DNEeKTPOXUMHUYECKUHN Pl HAPSHKEHUIMA
METaJJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.
Bbu6nuoreka [JOK
CnuaBel. Beruucienus no ypaBHEHUAM
. https://m.edsoo.ru/00ael 156
26 XUMHYECKUX PEAKIUH, ECIIU OJUH U3
Bbu6nuoreka [JOK
€areHTOB COJIEPKUT MPUMECH.
P Acp p https://m.edsoo.ru/00ac1278
IlonsATHE O KOPPO3UU METAIIOB
27 [{enounble MeTaMIIbI bubmmoreka [JOK
OKcuIbl M THAPOKCUIBI HATPUS U KAJIHUS https://m.edsoo.ru/00ae14b2
[IlenouHO3eMENBHBIE METAIIIIBI — KATBLHUN 1
. . bubmuorexa [JOK
Maruuii. Baxxneinme coeuHeHUsT KJIbIUA.
.. .. https://m.edsoo.ru/00aelSe8
28 JKécTkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHHUSI.
N 6ota No 6 bu6mmoreka [IOK
akTuueckas padora Ne 6 mo teme
| p" p . Y https://m.edsoo.ru/00ac1886
JKEcTKOCTh BO/IBI U METOIBI €€ YCTpaHEHUS
AmomuHui. AMBOTEpHBIE CBOICTBA OKCH/IA
Y TUJpOKcHIa. BeiunciieHus no ypaBHeHUSIM
79 XUMHYECKUX PEAKIUH, €CIIU OJUH U3 bubanorexa [HOK

pPEareHToB J1aH B U30BITKE WIH COAEPKUT
IIpuMecHu. BeunciIieHnss MacCOBOU J10JIHA
BBIX0/1a ITPOYKTA PEAKLIUU

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64

Kenezo. Oxcubl, THAPOKCUABI U COTH

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

30 1
xenesa (I1) u xenesa (111) bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6
[TpakTrueckas padota Ne 7. Permenue
31 SKCIEPUMEHTAIBHBIX 3a74a4 II0 TEME 1 bubmorexa LIOK
P . A https://m.edsoo.ru/00ae3de8
«BaxxHelme MeTaaiabl U UX COETUHEHUI
1 KontponbHas padota Ne4 o reme 1
«Baxuelnme MeTayIbl U KX COEIUHEHUS))
3 BemecTsa u maTepuansl B TOBCEIHEBHOM 1 bubnnorexa HOK
J’KU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
XUMHYECKOe 3arpsA3HeHNe OK aromeu
34 cpennl. Poib xm\fnn B emeHEZ)K B 1 buGnnorexa LIOK
PEIBL p https://m.edsoo.ru/00ae4270
AKOJIOTUYECKUX TTPOOIeM
OBIIEE KOJIMYECTBO HACOB I1O 14

I[TPOIT'PAMME



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AkiinonepHoe oomectBo «M3narensctBo «IIpocBeiienne»

» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., CnagkoB C.A., AkiinonepHoe oomectBo «M3narensctBo «IIpocBemenne»
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