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IHosicHuTeJILHAA 3aIIUCKA
YueOHbI npeamMer  «XUMHS» BXOJIUT B MIPEIMETHYIO 001aCTh

«EcTecTBeHHOHay4YHbIE IIpeaIMEThY. B cucteme ecTecCTBEHHOHAaydyHOTO OOpa30BaHUs
XMUMHSA KaK Y4YeOHBI MNpeaMeT 3aHMMaeT BaXHOE MECTO B IMO3HAHUHM 3aKOHOB
npupoabl, (GOPMUPOBAHUM HAYYHOM KapTHUHBI MUpPA, CO3/IaHUM OCHOBBI XHUMHUUYECKHX
3HAaHMM, HEOOXOJMMBIX Ui TIOBCEAHEBHOM MKU3HH, HABBIKOB 3JI0POBOrO U
0e30macHoOro Ui 4ejoBEeKa M OKpYXalolled ero cpeabl o0pas3a KM3HHU, a TaKXKe B
BOCITUTAHUU 3KOJIOTHUECKOU KYJIbTYpHI.

YcnemHocTh U3y4eHuss XMMUU CBS3aHa C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOirofeHreM IMpaBwi Oe30macHoil pabOThl MHpPH  BHINOJHEHHM XHUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIICHHBIX CBA3€M XUMUHU C IPYTUMH IPEIMETAMU
LIKOJBHOTO Kypca.

[Iporpamma BKItOYaeT B ce0si OCHOBBI HEOPTAaHUYECKOW W OPTaHUYECKOU
xumuM. ['71aBHOW wujaeel mporpammbl SBISETCS CO3JaHUE 0a30BOro KOMIUIEKCA
OMOPHBIX 3HAHUN MO XWMHH, BBIPAKEHHBIX B (OpPME, COOTBETCTBYIOIIECH BO3pacTy
00y4JaroIMXCs U UX 0COOBIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B copepxkaHuum  JTaHHOTO  Kypca IIPEACTABJIECHBl  OCHOBOIIOJIArarOLIne
XUMHUYECKUE TEOPETUUECKUE 3HAHMS, BKIIOYAIOIIME HM3YYEHUE COCTaBa U CTPOCHUS
BEILECTB, 3aBUCUMOCTH HX CBOHCTB OT CTPOEHHs, NPOTHO3UPOBAHHE CBOMICTB
BEIIECTB, MCCIIECIOBAHUE 3aKOHOMEPHOCTEM XUMHUYECKHX MPEBPALICHUN W IIyTEH
YIOPABJICHHS] MU B LIEJIAX MOJIYYESHUS BEIIECTB U MAaTEPHUAIIOB.

TeopeTudueckyro OCHOBY HM3yY€HHsS HEOPIaHUYECKOW XUMHUHU COCTaBISET
aTOMHO-MOJIEKYJsipHOe yuyeHue, Ilepumonmueckuit 3axkoH [[.M. Menneneesa c¢
KpAaTKUMHM  CBEJICHUSAMH O CTPOEHMM aToMa, BUIAX XUMHUYECKOMW  CBS3H,
3aKOHOMEPHOCTSAX NMPOTEKAHNS XUMUYECKHUX PEAKIU.

B wu3ydenumm Kypca 3HAuUTENbHAs pOJb  OTBOJUTCA  XHMHYECKOMY
HKCIIEPUMEHTY: MPOBEACHUI0 NPAKTHUYECKUX U JIaDOpaTOpHBIX paboT, OMHMCAHHUIO
PE3yNbTAaTOB YUYEHUYECKOTO HKCIIEPUMEHTA, COOIIOIEHUIO HOPM U IIPaBHJI O€301acHOM

paboOThl B XUMHUYECKO JTJAOOPATOPHUH.



Peanmuzanust nmaHHOW mporpaMMbl B mpolecce  OOydeHHs]  MO3BOJHT
00OyJaronuMcs ¢ HapyIIeHUSIMUA PEYH YCBOUTH KITFOUEBBIC XUMUYECKUE KOMIIETCHIINH
Y TIOHSTH POJIb U 3HAYCHHUE XUMHUH CPEAH JPYTHX HAYK O MPUPO/IE.

W3ydyeHne Xxumuu crnocoOCTBYeT (POPMHUPOBAHHIO y OOYy4arOUIUXCS HAYy4HOIO
MHUPOBO33PEHUS, OCBOEHHUIO OOIEHAYYHBIX METOJOB (HaOJtO/IeHue, H3MEpEeHHe,
HKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO IMPAKTHUYECKOTO MPUMEHEHHUS HAYUHBIX
3HaHWH, OCHOBAaHHOTO HA MEXIPEAMETHBIX CBA3SX C mpeameramu «DPusukay,
«buonorusi», «l'eorpapusa», «Marematuka» u  GOPMUPYET  KOMIICTEHIIHH,
HE0OXO0UMBIE IS TTPOOIHKEHHUS 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

M3ydeHne XUMHH CITOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCS C HapYIICHUSIMH
peur IPOCTPAHCTBEHHOTO BOOOpPaXEHMs, (PYHKIMOHAJIBHOW TIPAMOTHOCTH, YMEHMS
BOCHPUHHMMATh M KPUTUYECKH AHAIU3UPOBAaTh HH(OPMALUIO, IPEJICTABICHHYIO B
pa3nuyHbIX popMax. 3HAUUMOCTh MpPEAMETa Ul Pa3BUTHUS )KU3HEHHONW KOMIIETCHIIMH
0OyJaroImuxcst 3aKI0YaeTCs B YCBOEHUN OCHOBBI XUMUYECKUX 3HAHUH, HEOOXOAMMBIX
IUI TIOBCEHEBHOM JKM3HM, HABBIKOB 3J0POBOTO M 0O€30MacHOro JJis 4eloBeKa U
OKpYKarolIen ero cpebl 00pasza ku3Hu; POPMUPOBAHUU IKOJIOTUUECKOU KYIbTYPHI.

[IporpamMma oTpaxaer cojepkaHue OOydeHUs MpeaMeTy «XUMHUS» C yIeTOM
0CcO0BIX 00pa3oBaTeNbHBIX MOTPEOHOCTEW OOYyJaIOIUXCS € HapyLICHUSMH pEUu.
OBnaneHue yueOHbIM NPEAMETOM «XHUMUSI» NPEJCTABISAET ONPEIEICHHYIO TPYIHOCTD
s OOydYaloIIUXCsl C HApyLIEHUSIMH peyd. OTO CBS3aHO C OCOOEHHOCTAMHU
MBICITUTEILHON NI€ATEIbHOCTH, MEPUOJUYECKUMHU KOJIEOAaHUSIMU BHUMAaHUS, MaJbIM
00BEMOM TMaMSTH, HEJOCTaTOYHOCTHIO OOIIero 3amaca 3HAaHUM, MOHMKEHHBIM
MO03HABATEJIbHBIM MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BHUTHSI.

Jlia npeoaosieHus: TpYAHOCTEM B HM3yYEHHHU YYEOHOro mnpeamera «XHMHs»
HeoOXxoAauma ajantanus oObeMa M XapakTepa Yy4eOHOro wmarepuaiga K
[O3HABATEIbHbIM BO3MOXXKHOCTSIM JIaHHOM KaTeropuu oOydarolMxcsi, Y4eT uX
OCOOCHHOCTEN pa3sBUTHS: HCIIOJIB30BAHME QJITOPUTMOB, BHYTPUIPEIMETHBIX U

MCIKIIPCAMCTHBIX CBHSGfI, IMOCTCIICHHOC YCJIOKHCHHC U3YIdCMOI'0 MaTCpHaJia.



[Ipy wu3yyeHUHM XUMUU HEOOXOJMMO OCYHIECTBIISITh B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM ocHOoBe. Ocoboe BHUMaHUE CleAyeT VYACIUTh (HOPMUPOBAHUIO
BU3YyaJIbHOIO KaHajda BOCHpUATHUS. BO3MOXHO BBIJICJICHUE OTAECIbHBIX YpPOKOB Ha
pelieHnue 3aJad B CBS3U CO CIOKHOCTBIO aHajin3a TEeKCTa OOYYaloIIMMHCS C
HapyLIEHUSIMHU PEUH.

Teopernuecknii Marepuan PEKOMEHIYETCS M3y4darh B MPOLIECCE MPAKTUYECKOU
neatrenbHoCTH.  OpraHu4eckoe  €IMHCTBO  NPAKTUYECKOM U MBICIUTEIbHOU
NEATEeIbHOCTU OOYyYaroluXcsi Ha YypoKaX XUMHUHM CIOCOOCTBYIOT TMPOYHOMY U
OCO3HAaHHOMY YCBOCHHUIO 0a3UCHBIX XUMUYECKHUX 3HaHUM u ymeHuil. Ocoboe
BHUMAHHUE MPU HU3YYEHUU XUMHUHU YICIACTCS HM3YYEHUIO «CKBO3HBIX» IOHSITUU H
(opMHUpPOBaHHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuraa.

OCHOBHOI WHeJIBI0 U3Yy4YeHUs y4eOHOro rmnpeamera «XHUMHS»  SIBISIETCS
dbopMupoBaHHE XMMUYECKUX 3HAHUM, HEOOXOUMBIX ISl OCO3HAHUS 00yJarOIUMHUCS
XUMHUYECKON KapTuHBI Mupa. OnpeneneHHbIii 00beM XUMAYECKUX 3HAaHUN HE0O0X0 UM
KaK JUIs TTOBCEIHEBHOM >KM3HU, TaK M VIS JCSITEIBHOCTH BO BCEX 00JIACTSAX HAYKH,
HApPOJHOT'O XO351CTBA, B TOM YUCJIE HE CBSA3AHHBIX C XUMUEN HEMIOCPECTBEHHO.

Baxuenmmmu 3aga4yaMu Kypca XUMHUU SABJISIFOTCS :

— (QopmupoBaHuEe NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TMPEJICTABICHUN O
BEIIECTBaX, WX TMPEBPALICHUAX M NPAKTUYECKOM MPUMEHCHUHU; OBJAJCHUE
MOHATUHHBIM alllapaToOM U CUMBOJIMYECKUM SI3IKOM XUMUU;

— 0CO3HaHue OOBEKTUBHOW 3HAYMMOCTU OCHOB XMMHMUYECKOW HAyKH Kak 00JlacTh
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHYECKUX TMPEBPAIICHUN HEOPraHUYECKUX W
OPTaHUYECKUX BEUIECTB KaK OCHOBBI MHOTHUX SIBICHUH >KMBOW M HEXXUBOW MPUPOIBI;
yrayOJeHue Npe/ICTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

— OBJIAJICHUE OCHOBamu XUMHUYECKOMN rPaMOTHOCTH: CITIOCOOHOCTBIO
aHAJIM3UPOBATh W OOBEKTHBHO OIEHUBATh KU3HEHHBIC CUTYallUU, CBSI3aHHBIC C
XUMHEH, HaBbIKaMU O0€30MacHOr0 OOpallleHHus ¢ BEIeCTBAMHU, HUCIOJIb3YEeMbIMU B
IIOBCEJHEBHOM JKM3HHM; YMEHHEM aHAIM3UPOBATh M IUIAHUPOBATH SKOJOTHYECKH

0e30macHOe MOBEICHUE B IEJISIX COXPAHEHHUS 3I0POBBS U OKPYXKAIOIIEH CPEIbl;



— (opmupoBaHME YMEHHI yCTaHABIMBATH CBS3H MEXK/Y PEAIbHO HAOJI01aeMbIMU
XUMHUYECKUMU SIBIICHUSIMU U TPOLIECCAMH, TPOUCXOIALIIUMU B MUKPOMHPE, OOBSICHSITD
MPUYMHBI MHOTO00Opa3us BEIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHMUS,
a TaK)Ke 3aBUCUMOCTb IPUMEHEHHUS BEILIECTB OT UX CBOWCTB;

— MpUOOpPETEHNE ONbITa UCTIOJIB30BaHMS PA3IUYHBIX METOJOB U3yUEHHUs BEIIECTB,
HAOJIIOICHUST 32 WX MPEBPAlICHUSIMU MPU MPOBEJACHUH HECIOXKHBIX XUMUYECKUX
AKCIIEPUMEHTOB C UCIOJIb30BAHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U IPUOOPOB;

— (hopMupoBaHHUe MPEACTABICHUA O 3HAYEHUHM XMMHUYECKON HAyKu U PEIICHHUU
COBPEMEHHBIX JKOJOTMYECKUX NpolieM, B TOM 4YHUCIE B MPEeAOTBpPALICHUU
TEXHOTE€HHBIX U KOJIOTMYECKUX KaTacTpod.

OcoOEHHOCTH TMCUXUYECKOTO Pa3BUTH OOYYAIOUIUXCS C HAPYLIEHUSMHU pPEUd
0O0yCJIOBIUBAIOT JIOTIOJIHUTEIbHBIE KOPPEKIIMOHHBIE 3aJa4yd Y4eOHOro mpeameTa
«XUMHS», HANPABICHHBIE HA PAa3BUTHE MBICIUTEIBHOW W PEUYEBOM ACATEIBHOCTH,
MOBBIIICHUE IO3HABATEIIbHOW AKTUBHOCTH, CO3JAHHME YCJIOBHUUI I OCMBICIEHHOTO
BBINIOJIHEHUS Y4€OHOU paOOTHI.

OOyueHue yueOHOMY MpeameTy «XUMHs» HE0OXOAUMO CTPOHUTHh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUHM Ui YCBOEHUS IMPOTPaAaMMHOr0 Marepuaia oOy4arolIMMHCS C
HapylIeHus MU peur bolibllioe BHUMaHUE JTODKHO OBITH YAECICHO OTOOpY y4eOHOTro
MaTepuajia B COOTBETCTBUM C MPUHILHUIOM JOCTYIMHOCTH HPH COXpPaHEHUH OOIIEero
6a30Boro ypoBHs. OH JIOJKEH MO COACPKAHUIO U 00bEMY ObITh aJallTUPOBAHHBIM JIJIS
oOyyarouuxcss C HapyIICHWSIMH pPEYd B COOTBETCTBUM C HUX OCOOBIMH
oOpazoBareabHBIMH TOTpeOHOCTSIMU. CrenyeT OO0JIETYNTHh OBJIAJCHHE MaTepHaTIOM
O0Oy4YalOIIMMHCS C HAapYLICHUSIMU PEYU MOCPEACTBOM €r0 JETaIbHOIO0 OOBICHEHUS C
CUCTEMATUYECKUM MOBTOPOM, MHOTOKpPAaTHOW TPEHUPOBKH B NMPUMEHEHHH 3HAHUM C
UCIIOJIb30BAaHUEM [PUEMOB AITOPUTMHU3AIMU W BU3YAIbHBIX OMNOpP, OOy4YeHHUSA
CTPYKTYPUPOBAHUIO MaTepHaa.

bonbiioe 3HavueHue AJis MOJHOIICHHOTO YCBOCHUS yueOHOTO MaTepuaia uMeeT
OIopa Ha MEXIPEIMETHBIE CBA3M BOIPOCOB, U3YYaEMBIX B JAHHOM KYpPCE, C TAKUMU

yueOHbIMU TipeameTamu  Kak «['eorpadusa», «®Pusukay, «buonorusy». Ilo3Bomss



paccMaTpuWBaTh OJWH W TOT e Y4YEOHBIM Marepuand ¢ pa3HbIX TOYEK 3pPEHUS,
MEXIPEJIMETHBIC CBS3H CIIOCOOCTBYIOT €r0 JY4IIEMYy OCMBICICHHI0, 00Jiee IPOYHOMY
3aKPETUICHUIO MTOJYyYEHHBIX 3HAHUH U MPAKTUYCCKUX YMEHUH.

[Tpr MOATOTOBKE K ypOKaM YUUTENb JAOJDKEH MPEIyCMOTPETh (DOPMHUPOBAHHUE Y
oOydJalImuxcs yMEHHM aHalu3upoBaTh, CpaBHUBATh, O0000IIATh H3y4aeMbIi
MaTepuasl, TUIAHUPOBATh TPEICTOSIIYI0 paboOTy, OCYIIECTBISTH CAMOKOHTPOJb.
HeoOxoammMo MOCTOSSHHO CIIEAUTh 3a MPABUILHOCTHIO PEYeBOro  odopMiIeHUsS
BBICKA3bIBAaHUI O0YJAIOIINXCS ¢ HAPYIICHUSIMH PEUH.

B cBs3u ¢ 0COOCHHOCTSAMH TIOBEACHHS W JCATEIBHOCTH OOYYAIOIIMXCS C
HapyIICHUSIMHA pedd  (PacCTOPMOKEHHOCTh, HEOPTraHM30BAaHHOCTH) HEOOXOUM
CTPOKAWITUN  KOHTPOJIbh COOJIIOJICHWS TPaBWJI TEXHUKH OE30TacHOCTH TIpH
POBEICHUH JTa00PaTOPHBIX PAOOT B XMMUYECKOM KaOMHETE.

[IpumepHas mporpamma MpeaycMaTpuBaeT BHECEHHWE HEKOTOPBIX M3MEHEHUM:
BKJIFOYCHUE OTACIBHBIX TEM WM IEJbIX pa3/ielioB B MaTepHalbl JUIi 0030pHOTO,
03HAKOMHUTEIHHOTO HM3YYCHHsI; 0COOYI0 TOCIEOBATEIIBHOCTh M3YYEHUS HEKOTOPBIX
TEM.

Uzmenenus npoepammul

B o03HaKOMHTENHHOM TIUIAHE [AIOTCS TEMBI, BBIICICHHBIE B COJACPKAHUU
POTrPaMMBbl KYPCHBOM.

Nzyyenne tembl «CTpoeHHE BemIeCTB. XHUMHUYECKass CBSI3b» BO3MOXKHO
napajieNIbHO U3y4ath ¢ TeMon «llepBoHavyabHbIE XUMUYECKHUE MOHATHSY, YTO JaeT
BO3MOKHOCTh YBEJIMYCHHSI BpPEMEHH Ha OTpa0OTKYy TMOHSATHNA HAa KOHKPETHBIX
puMepax Ipyu U3yUYCeHUU COACpKaHus Kypca XuMuH 9 Kiacca.

Temy «XuMuuecKre peakIuu» BO3MOKHO YACTUYHO HJIM MTOJTHOCTBHIO H3yYHUTh B
8 KIacce.

Pacnipenenenne konudecTBa 4acOB Ha M3y4YCHHE TEM 3aBUCUT OT KOHTHHTEHTA
oOyuatoruxcst kimacca. CnemayeT TpeayCMOTPETh BBIACICHUE JOMOJIHUTEIHHOTO
BPEMEHHU NJisi M3y4eHUs HamOoJiee Ba)XHBIX BOMPOCOB, MOBTOPEHUS MPONUICHHOTO

MaTepuaa, OTpabOTKH HABBIKOB HAITMCAHUS XUMUYECKUX (OPMYI U YpaBHEHUH.



Mecto yueOHOIo npeaMera B yueOHOM ILIAHE
B cooTBeTcTBUU C y4COHBIM IUTAHOM BCETO HA M3YUYCHHE XMMHH B 8-9 Kiaccax
otBoauTcsa 136 yacos.
8 kimacc — 68 yacoB (2 yaca B HEJIEIIIO)

9 xiacc - 68 4acoB (2 yaca B HEJIEIIO)

IInanupyembie pe3yJIbTaThl 0CBOEHHUS] Y4eOHOI0 NpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI:

* OCO3HAHUE €MHCTBA U LEJOCTHOCTU OKPYKAIOIIEr0 MUPA, BO3MOKHOCTH €T0
[I03HABAEMOCTH U 0OBSICHUMOCTH Ha OCHOBE JOCTHKEHUH HAYKH;

* BBICTpaUBaHUE LIEJIOCTHOTO MUPOBO33PEHUS;

* OIICHKA )KM3HEHHBIX CUTYallUi C TOYKU 3peHusi 6€30MacHoro oopasza K13HHU U
COXpaHEHUS 30POBbS;

* OIIEHKA SKOJOTHYECKOTO PUCKA B3aUMOOTHOIIEHUH YeJIOBEeKa U MPUPOIbI;

* (opMupoOBaHHE 5SKOJIOTMYECKOTrO MBIIUICHHUS: YMEHHE OLIEHHBAaTh CBOIO
AESITeNLHOCTD M TIOCTYIKHU IPYTHUX JIOJEH ¢ TOUKU 3pEHUS COXPAaHEHHs OKPY)KaroIen
CpeJlbl — rapaHTa KU3HU U OJIaronoJiyyus Jroiei Ha 3eMIle.

MeranpeameTHble pe3yJibTaThl

Pecynamuensie:

* oOHapyXuBaTh M (HOPMYIHPOBATH YUYEOHYIO MpOOJIEMY, ONpPEACIATH Ielb
y4eOHOMU AeSITeNbHOCTH;

* BBIJIBUTaTh BEPCHUU PEIICHUS SKCIEPUMEHTAIBHOW MPOOIEMBbl, OCO3HABATh
KOHEYHBIN pe3ylbTaT, BRIOUPATh U3 MPEATIOKEHHBIX CPECTBA JOCTHKEHUS 1IEITH;

* COCTaBJIATH (MHAMBUAYAIbHO WU B TPYNIE) JIaH PELICHUS IPOOIEMBbI;

* paboTas Mo mjaaHy, CBEPSATh CBOU JCHCTBUS C LENbIO U, IPU HEOOXOAUMOCTH,
UCTIPABIISATh OLINOKHY;

* B MAJIOTe C YYUTEJIEM COBEPIICHCTBOBATh KPUTEPUU OLIEHKH.

Kommyuukam uenbole:



* OpraHu30BbIBaTh YYEOHOE B3aMMOJICHCTBUE B rpymme (ONpeaensiTh oOIue
LEJIH, PaclpeiesiTh PO, TOTOBAPUBATHCS APYT C IPYrOM U T. 1.).

Ilo3nasamenvnuie:

* aHaJIM3UPOBaTh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 0000IATh XUMHUYECKUE
(baKThI U SABJICHUS;

* BBISBIIATH IPUYHMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHUIA;

* OCYIIECTBISTh CpaBHEHWE, KIACCU(UKAIIMIO XUMHUYECKHX BEIIECTB II0
3aJIaHHBIM OCHOBAHUSAM U KPUTEPHUSM JIJIs1 YKa3aHHBIX JIOTHYECKUX OIepalluid;

* CTPOMTH JIOTMUECKOE CYXACHHE TOCle MNPEJBAPUTEILHOrO aHaJIn3a,
BKJIFOYAIOIIIEE YCTAHOBJICHUE MPUYMHHO-CJICICTBEHHBIX CBS3EH;

* CO3[laBaTh CXEMAaTUYECKHEe MOJEIU C BBIJCICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK XUMHUECKOTO O0BEKTA;

* COCTaBJISITh TE3UCHI, PA3JTUYHBIC BUJIbI TIAHOB;

* mpeoOpa3zoBbIBaTh MHPOPMAIIHIO U3 OJTHOTO BUAA B IPYrou (TaOIUILy B TEKCT
U 1p.).

* yMeTb ONpEJeisaTh BO3MOXXHBIE HWCTOYHUKM HEOOXOJUMBIX CBEICHUH,
MIPOU3BOJIUTH MOUCK MH(POpMAIINK, aHATU3UPOBATH U OLICHUBATH €€ JI0CTOBEPHOCTb.

IIpeamMeTHbIe pe3yJbTaTbhl OCBOCHHS OOYYaIOIIUMUCS MPOrpaMMbl y4eOHOTO
npeameTa « XuMus».
Buvinycknux nayuumcs:

® XapaKTepHU30BaTh OCHOBHBIE METOJbI TMO3HAHUS: HAONIOJCHHE, U3MEPEHHE,
AKCIIEPUMEHT;

® ONUCHIBATH C OMOPOW HA TUIAH CBOWCTBA TBEPJIbIX, KUAKUX, Ta3000pa3HbIX
BEIIECTB, BbIJIEIISIS UX CYHIECTBEHHbIE IPU3HAKH;

® [OHUMATh CMBICT OCHOBHBIX XMMHYECKHX IMOHSTHH «aToM», «MOJIEKYJay,
«XUMUYECKMH  3JIEMEHT»,  «IIPOCTOE  BEIIECTBO»,  «CJOXKHOE  BEILECTBOY,
«BAJICHTHOCThY, «XUMHUYECKasl PEaKIUs», UCTIOIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

® [OHUMAaTh CMBICI 33aKOHOB COXPAHEHMsSI MAacChl BEIIECTB, MMOCTOSHCTBA

COCTaBa, aTOMHO-MOJICKYJISIPHOU TEOPHH;



® pa3nuyaTh IOCJE MPEIBAPUTEIHLHOTO aHaIN3a XUMHUYECKHE U (PU3HUECKHe
SBJICHUS;

® Ha3bpIBaThb XUMUUECKHE JIEMEHTHI;

® OIpEJENATh COCTAaB BEUIECTB M0 X GOopMyIaMm;

® ONpEJeNATh BAJCHTHOCTh U CTENEHb OKHUCIEHHS aTOMOB JJIEMEHTOB B
COEJIMHEHUSIX C OTIOPOM Ha aIrOPUTM yUeOHBIX JEHCTBU;

® OMpEeNATh THUI XUMUYECKUX PEaKIIHii;

® Ha3bpIBaTh MPU3HAKU U YCIOBUS MPOTEKAHMS XUMUYECKUX PEAKITUil;

® BBIABJISITH MPU3HAKH, CBUACTEIbCTBYIOIIME O TMPOTEKAHHUH XUMHUYECKOU
PEaKIuy NP BHIMOJIHEHUN XUMHYECKOTO OTIbITa;

® COCTaBIATH (GOPMYJIBI OMHAPHBIX COCTUHEHUNA U (POPMYIIBI HEOPTaHMYECKUX
COEIMHEHMI M3yYEHHBIX KJIACCOB C OMIOPOM HA arOPUTM y4EOHBIX IEHCTBUM;

® COCTaBISTh  MOJICKYJISpHBIE  YpPaBHEHMs ~ XHMHUYECKUX  PEaKIUH,
MOJICKYJIIDHBIE TIOJHbIE M COKpAlllEHHblE HOHHBIE ypaBHEHHUsS peakiuii oOMeHa;
COCTABJIAITh YPABHEHUS JIEKTPOJMTHIECKON JUCCOLMALINN KUCIIOT, IEJI0YEH, COJIEH;

e coOmoaTh mpaBuia 0e30macHoN paboThl MPU IPOBEICHUH OIBITOB;

® [10JIb30BaThCS JJA0OOPATOPHBIM 000PYIOBAaHUEM U TTOCYIOM;

® BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MaccChl BELIECTB;
MacCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTA C UCTOIb30BaHUEM (POPMYI;

® BBIUUCIATH KOJMYECTBO, OOBEM MM MacCy BEIECTBA IO KOJUYECTBY,
00BEMY, Macce peareHTOB WK NPOAYKTOB PEAKIMH C ONOPOM HA aJITOPUTM Y4eOHBIX
NercTBUI MM oOpaserl;

® XapakTepu3oBaTb (PU3NYECKME U  XMMHUYECKHE CBOWCTBA  IPOCTHIX
(xucnopoja, BOAOPO/a) U CII0KHBIX BELLECTB;

e XapakTepu3oBaTb (U3MUECKHME U XMMHUYECKHE CBOMICTBa KHUCIOpPOAa,
BOJIOpOJia, BOJBI O IJIaHY, a TaKXe OOIMEe CBOWCTBA BEILIECTB, MPUHAIIEKAIINX K
M3YYEHHBIM KJIacCaM HEOPTraHMYECKHX BEIIECTB: OKCHUIOB (OCHOBHBIX, KHCJIOTHBIX,

aMm(pOTEPHBIX), OCHOBAHUH, KHUCIOT, COJied (CpPEeIHUX) C HCIOJB30BAHHEM CXEMbI



«I'eHeTn4eCKHE B3aUMOCBS3NY;

® [0JIy4aTh, COOMPATH KUCIOPOJ U BOAOPO;

® pacmo3HaBaTh ONBITHBIM IYTEM Ta3000pa3HbIE BEIIECTBA: KHCIOPOJ,
BOJIOPOJ;

® [PUMEHSATH 3aKOH ABOraapo;

® ONnepUpoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «TEIIOBOM 3P(HEKT peakuuny,
«MOJISIPHBINA 00beM» IIPU PELICHUY 337a4;

® XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA BO/IbI;

e onepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «PACTBOPY;

® BBIYUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

® IIPUTOTOBJIATH PACTBOPBI C ONPENEIICHHOW MACCOBOW JIOJIEM PAaCTBOPEHHOIO
BEILECTBA;

® Ha3bIBATh COCAUHEHUS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

® OMNpEelensATh MPUHAIECKHOCTh BEIIECTB K  ONPEIAEICHHOMY  KJaccy
COEUHEHUI C OMOPOM HA ONIPEAEIIEHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIE;

® COCTaBJISITH POPMYIIbI HEOPTAHUYECKUX COCIMHEHNUM N3YyYEHHBIX KJIACCOB;

® IPOBOJUTH OMNbITHI, MOATBEPKIAAIOIINE XUMUYECKHE CBOMCTBA HM3Y4YEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® PpacIO3HaBaTh OINBITHBIM IIYTEM PACTBOPBI KUCIOT U HIEIOYEH MO U3MEHEHUIO
OKpacKu MHAUKATOPA;

® XapaKTepH30BaTh  B3aUMOCBS3b  MEXAY  KIacCaMU  HEOpPraHUYECKUX
COEIMHEHHH C UCTIOJIb30BaHUEM CXEeMbl «I eHeTHYeCKHe B3auMOCBA3NY;

e noHMMAaTh cMbICH [leprnoguueckoro 3akona /[.1. MeHnneneena;

® OOBIACHATP (U3MYUECKUH CMBICI aTOMHOro (IOPSAKOBOTO)  HOMeEpa
XUMHYECKOTO 3JIEMEHTAa, HOMEPOB TIPYIIbl U MEPHOJa B NEPHOJUYECKON CUCTEME
JI.1. Menneneena ¢ onopoit Ha ornpeieseHus Pu3nueckoro CMbICa,;

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHsSI CTPOCHHUS aTOMOB, CBOWCTB

QJICMCHTOB B IpCAciax MaJlbiX ICPHUOAOB H TIJIABHBIX IOATPYIII C HCIIOJIb30BAHUCM



CXEMbI UBMEHEHUS PAINyCOB XUMUYECKHUX AJIEMEHTOB;

® XapaKTepH30BaTh XWMHYECKHE B3JEMEHTHl (OT BOJOPOJA 0 Kalblus) Ha
OCHOBE X MOJIOXKEHUs B neproandeckoit cucrteme .M. MenneneeBa u ocobeHHOCTEM
CTPOEHHUS UX aTOMOB I10 MJIaHY;

® COCTaBJISITh CXEMBbI CTPOCHHSI aTOMOB MepBbIX 20 3IEMEHTOB MEPUOINYECKON
cuctemsl .M. Menneneea 1o iany;

® UCIIOJIb30BATh MOHATHS: «XUMHUYECKASI CBA3bY, «AJIEKTPOOTPULIATEIBLHOCTDY;

® UMETh NPEJCTABJICHUS O 3aBUCHUMOCTH (PU3MYECKUX CBOMCTB BEIIECTB OT
THUIIA KPUCTAIUIMYECKON PEIIETKH;

® ONpPENENATh BHJ XUMUYECKOW CBSI3M B HEOPraHMYECKHX COEAMHEHMSX I10
obpasiry;

® 1300pakaTh CXEMbl CTPOCHHUSI MOJIEKYJ BEIIECTB, 0OpPAa30BAHHBIX PAa3HBIMU
BUJIaMHU XMMHUYECKUX CBS3€H C MOMOIIBIO NIEArora;

® ICMOJIb30BaTh IOHSATHUS «UOH», «KATHOH», «AHUOH», <DIJIEKTPOJIUTHI»,
HEDJIEKTPOJIUTBIY, «IJIEKTPOJIUTHYECKAs IJUCCOLMALMSY», «OKUCIUTENbY, «CTEHEHb
OKHUCJIEHUS» «BOCCTAHOBUTEIBY, «OKHCIEHUE), «BOCCTAHOBJICHUEY;

® UMETh IIPEACTABICHUE O TEOPUH NIEKTPOIUTHYECKOMN TUCCOLNALINY;

® OOBSCHATH CYIIHOCTb TIpollecca AJIEKTPOJIUTHYECKON JHUCCOLMAIMU |
peakimii HOHHOTO OOMEHa;

® ONpeeATh BO3MOKHOCTh MMPOTEKAHUS PEAKIIMIl HOHHOTO 0OMEHa;

® [IPUMEHSATH KAYECTBEHHBIE PEaKUUU JJIsi PAaClO3HABAHUS IPHU BBITOJIHEHUU
3aJaHuii WM JIa0OpAaTOPHBIX ONBITOB: XJIOpHUA-, OpoMuUA-, HOIUA-, Cyib(ar-,
KapOoHaT-, cuiauKar-, Qocdar-aHUOHbBI, THAPOKCHUI-MOHBI, KAaTHOHBI AMMOHHSI,
MarHusi, KaJbllMs, allOoMuHUS, keneza(2+) wu  (3+), wmemu(2+), UMHKAa,
HNPUCYTCTBYIOLIUE B BOJHBIX PacTBOpax C MCMOJIb30BaHUEM TabmuIbl «KauecTBeHHbIE
pEeaklMK Ha KATHOHBI U AaHHUOHBLY;

® ONpPENEISATh OKUCIUTEND U BOCCTAHOBUTEIND;

® COCTAaBJAITb YpPABHCHHA OKHCIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/If/'I C



OMOpPOl Ha aIrOPUTM YUEOHBIX JEHCTBUIA;

® pa3aMyaTh XMMHYECKUE PEaKLMH MO PA3JIMYHBIM IPU3HAKAM C OMOPOMl Ha
CXEMBI;

® XapaKTepH30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOEHUEM MU CBOMCTBAMHU
HEMETAILIOB;

® [IPOBOJUTH OIBITHl MO MOJYYECHHIO, COOMPAHUIO U H3YYEHUIO XUMHUYECKHUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIICKUCIIOrO ra3a, aMMHUaKa,

® pPAacro3HaBaTh OIMBITHBIM IyTEM I'a3000pa3Hble BEIIECTBA: YIJIEKHUCIBIN ra3 u
aMMHaK;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOEHUEM MU CBOMCTBAMH
METaJJIOB;

e Ha3bplBaThb OPraHWYECKHE BELIECTBA MO WX (opMylie: METaH, 3TaH, HTHUJIEH,
METAHOJI, J3TAaHOJ, IJMIEPHUH, YKCYCHas KHCIOTa, AaMHUHOYKCYCHasi KHCJIOTA,
CTEapUHOBAsA KUCIIOTA, OJIEMHOBAs KHCIIOTA, [IIF0K034;

® OLEHUBATh IIOCJE€ NPEABAPUTEIBHOTO aHAJIM3a BIHMSIHUE XHUMHYECKOTO
3arpsi3HEHUs OKPYKarOUIEH Cpesibl Ha OPTaHN3M YEJIOBEKa,

® I'PaMOTHO OOpalaThCsl C BEUIECTBAMH B MIOBCETHEBHOM KU3HU;

® OIpPEJENATh BO3MOXHOCTh IPOTEKAHUS PEAKIIMI HEKOTOPBIX MpeiCTaBUTENEH
OpPraHUYECKHUX BEILIECTB C KHUCIOPOAOM, BOJOPOJIOM, METaljlaMH, OCHOBAHUSMH,
raJIOTeHAMM.

Buinycknux noiyuum 603Mo*CHOCHb HAYYUMbCA:

® BBIJBUTaTh M IPOBEPATh SKCIEPUMEHTAIBHO THUIOTE3Bl O XUMHUYECKHX
CBOMCTBAx BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHMS, UX CIIOCOOHOCTU BCTYIaTh B
XUMHUYECKUE PEAKLUHU, O XapaKTEpPe U MPOAYKTaX Pa3iIMYHbIX XUMUYECKHUX PEaKIUi
0]l PYKOBOACTBOM II€1Arora;

® XapakTEepHU30BaTb BEIIECTBA IO COCTaBy, CTPOCHUIO U CBOMCTBaM,
yCTaHaBJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3H MEXKIYy TaHHBIMH XapaKTEPUCTUKAMU

BEILIECTBA;



® COCTaBJIATh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPABHEHUS MO COKPAILIEHHBIM
HMOHHBIM YPaBHEHUSIM;

® MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IPOSBISITH OKHCIUTEIbHBIC WIIH
BOCCTAHOBUTEJbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKHUCIIECHUS AJIEMEHTOB, BXOISIINX
B €T0 COCTaB;

® COCTaBJIAITH YPaBHEHHS PEAKIUN, COOTBETCTBYIOIIMX MOCIEIOBATEILHOCTH
MPEBPAIEHU HEOPTaHUYECKUX BEIIECTB PA3IMUHbBIX KJIACCOB;

® BBLIIBUraTh M TMPOBEPATh IKCIEPHUMEHTAIBLHO THUIOTE3bl O pe3yJibTaTax
BO3JICCTBUS Pa3IMUHBIX (PaKTOPOB HA M3MEHCHHE CKOPOCTH XHUMHYCCKOU PEaKIUH C
MOMOIIBIO MEJarora;

® LCIIOJB30BaTh NPUOOPETEHHBIE 3HAHUS JJII DKOJOTHYECKH TPaMOTHOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

® ICIIOJIB30BaTh MPUOOPETEHHBIC KIIIOUEBBIE KOMIIETCHIIMU TPH BBIOJIHEHUH
MPOCKTOB M Yy4EOHO-HCCIEAOBATEILCKIX 3a/lad M0 HM3YYEHUIO CBOWCTB, CHOCOOOB
MOJYYEHHUSI ¥ pACTIO3HABAHUS BEILIECTB MO/ PYKOBOJICTBOM MEJArora;

® O0OBCKTHBHO OIICHWBATh HWH(MOOpPMAIMIO O BEIIECTBAX M XHUMHUYCCKHUX
MPOIECCax C MOMOIIBIO MEIarora;

® KPUTHUYECKHU OTHOCUTBCS K TICEBJIOHAYYHOM nHopmanmm,
HEJI00POCOBECTHOM peKIaMe B CPEACTBAX MACCOBOM MH(OPMAITUH;

® OCO3HaBaTh 3HAUYCHUE TCOPETUUYECKUX 3HAHUM MO XUMHUHU JJI1 IMPaAKTUIECKOMN
JeSTEIbHOCTH Y€JIOBEKA,

® CO3/JaBaTh MOJICIIM M CXEMBbI IS PEIICHUS Y4eOHBIX W TO3HaBaTCIbHBIX
3a/1a4; IMOHMMAaTh HEOOXOJMMOCTh COOIOACHUS IPEANMCAHUMN, IpeIaracMblXx B

MHCTPYKIHMSIX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U AP.



TpeOoBaHus K MpeAMETHBIM pPe3yJIbTaTaM OCBOCHHUS Y4eOHOI0 MpeaMeTa
«XuMHus», pacnpeaejeHHbIe M0 rogaM 00y4eHust
PesynpTaThl 1o rogam (QOpMyIHMpYIOTCS MO NPUHLHUIY J00aBICHHS HOBBIX
pe3yJIbTaTOB OT Iofa K rojly, YK€ Ha3BaHHbIC B IPEIBIAYIIUX IOJAax IMO3ULHH, KaK
PAaBWIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUMTBIBAOTCS (pe3yJabTaTbl OYEPEAHOTO
roJia o yMOJIYaHHUIO BKJIFOYAIOT PE3yJIbTAThl MPEIbIAYIIUX JIET).
[IpenMeTrHbie pe3yabTaThl MO HUTOraM MEPBOI0 roAa H3y4eHHUs Yy4eOHOTro
npeamMeTa « XuMUs» J0JHKHBI OTPaXkaTh CHOPMUPOBAHHOCTD YMEHUM |

— OpHEHTHUPOBATbCA B TMOHATHSIX U ONEpPUPOBaTh HMMHU Ha 0a30BOM YypOBHE:
XUMUYECKUN DJJEMEHT, aTOM, MOJIEKYyJa, BEIIECTBO, IPOCTOE U CIIOKHOE
BELIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), OTHOCUTEIbHBbIE ATOMHAas U
MOJIEKYJISIDHAsE MAacChl, BaJEHTHOCTb, XUMHUYECKAsl CBA3b, KOJIUYECTBO BELIECTBA,
MOJIb, MOJISIDHAsi Macca, MOJIAPHBIA 00bEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
XUMHUYECKAsT PEaKUHUs, PEaKUUMU COCAUHEHMS, PEaKUUU PA3JIOKEHUs, PEaKLUUU
3aMEIleHUs, peakiuu OoOMEeHa, TerioBoi dA(deKkT peakuuu, -5SK30- U
DHIAOTEPMHUYECKUE PEAKLUH, PACTBOP, DIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHCJICHMS, MaccoBasl JO0JII XMMHYECKOIO JJIEMEHTa B COCIMHEHUH, MAaCCOBas
JI0JI1 BELIECTBAa B pacTBOpe (MPOLIEHTHAs KOHUEHTpauus), Ui YCTaHOBJIEHUS
B3aMMOCBSI3€ C TOMOINBIO YUYWTENS MEXKAY H3YYECHHBIM MATEPHAIIOM U IIpHU
NOJIYYEHHH HOBBIX 3HAHUM, a TAK)KE B MPOLECCE BHITIOJHEHUS YUeOHbIX 3a1aHUI U
pu paboTe ¢ UCTOYHUKAMU XUMHUYECKON HHPOpMALINY;

— TMPUMEHTh NIPU BBHINOJHEHUU Y4EOHBIX 3aJlaHU M PEIICHUH PAaCUETHBIX 3a1ad C
OTNIOPOM Ha aJTrOpPUTM YYEOHBIX NEUCTBUU HM3yUYCHHBIC 3aKOHBI U TEOPHUHU: 3aKOH
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOE YYEHHUE, 3aKOH COXPAHEHUs] MACCHI
BEILIECTB, 3aKOH ABOTa/Ipo;

— COCTaBIISITh (POpMyJIbI  OMHAPHBIX BEHIECTB IO BAICHTHOCTSM, CTENEHAM
OKMCJIEHHUsI, HA3BaHUSIM BELIECTB C BU3YaJIbHOU OIOPOH;

— OMNpeaeNsITh BUICHTHOCTh U CTENEHb OKUCIIEHUS aTOMOB AJIEMEHTOB B OMHApHBIX

COCIMHEHUAX C ONOpOM Ha OIPENEJICHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIC,



NPUHAITIEKHOCTD BEIIECTB K ONPEIETIEHHOMY KJIaCCy COEIMHEHU;

paznuyarh W3Y4YEHHBIE THUIBl XUMUYECKHUX peakuuid (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKI[UU BELIECTB, IO TEIIOBOMY 3(PPEKTY) C OOPOI HA CXEMBI;
MOHUMATh CMBIC] 3aKOHA COXpaHEHHUs Mmacchl; GpopMynupoBars llepuoanueckuii
3akoH J[.MI. MenneneeBa; INOHMMAaTh  CYHIECTBOBAaHUE  IEPUOAUYECKOU
3aBHCHUMOCTH CBOWCTB XMUMHYECKHX 3JIEMEHTOB (M3MEHEHHE pPaJUyCOB aTOMOB,
AJIEKTPOOTPUIIATEIBHOCTH) OT MX TosiokeHust B [lepuonuueckoil cucreme u
CTPOCHHUS aTOMa; UMETh MPEJCTaBICHUE O KOPOTKO- U JJIMHHOMEPUOIHON hopmax
tabmuuel JI.M. Menneneena;

O0OBSACHSTH CBA3b MOJIOXKEHUA dJIeMeHTa B [lepuonnueckoi cuctemMe ¢ YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsjl
sqipa, 001lee YHCIIO JIEKTPOHOB U PACIPEICNICHNUE UX T10 JIEKTPOHHBIM CJIOSIM) U
MOJIETISIMH aTOMOB TEPBBIX TPEX NEPUOOB; KIACCUPUIMPOBATH XUMUYECKUE
3JIEMEHTHI C OMOPON Ha ompeneiaeHus (PU3NYECKOro cCMbIcia HU(POBBIX JaHHBIX
NEePUOANYECKON TAOJIHIIBI;

XapaKkTepHU30BaTh XUMUYECKHE 3JIEMEHThl NEPBBIX TPEX MEPHOJOB, Kalusi,
KaJIblMs MO0 uX nojoxeHutro B llepuonmueckor cucreme .M. Menneneera Ha
OCHOBE OITIOPHOTO IUIAHA,

NOATBEPKIATh HA MPUMEPAx 3aBUCUMOCTb CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX
noyioxkenus: B llepuoguyeckodl cucteMe M CTPOEHMS aTOMa; IPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXAY CTPOCHUEM AarOMOB XHMHYECKHX 3JIJIEMEHTOB U
CBOMCTBaMHU 00pa30BaHHBIX UMH IPOCTBIX U CIOXKHBIX BEILIECTB;

XapakTepHu30BaTh (PU3NYECKHE M XUMUYECKHE CBOMCTBAa KHUCIOpPOJA, BOJAOPOJA,
BOABl MO IUIAHY, a Takke OOU[Me CBOWCTBA BEIIECTB, MPUHAMJEKANIMNX K
U3Y4YEHHBIM  KJlacCaM  HEOPTraHWYEeCKUX  BELIECTB: OKCHJIOB (OCHOBHBIX,
KHCJIOTHBIX, aM(OTEpHBIX), OCHOBAaHWUM, KHUCJIOT, CoOJed (CpeaHux) ¢
MCII0JIb30BAaHUEM CXEMBbI «I €HEeTHYECKHE B3aUMOCBS3NY;

COCTAaBJIATh C OMOPOM Ha o0Opa3zell MOJIEKYJSpPHbIE YpPaBHEHUSI pEaKlui,



WUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA M3YyYEHHBIX KJIACCOB / IPYII BEIIECTB,
a TaK»Ke MOATBEPKIAIOIINX TeHETUUECKYI0 B3aUMOCBSI3b MEXKIAY HUMH;
ONpEACNsiTh  BO3MOXXHOCTh  NPOTEKAaHUSI XUMHUYECKUX  PEAKIUNA  MEXIY
W3YYEHHBIMHU BEIIECTBAMM B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHHSI;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJII0O XHMHYECKOTO JJEMEHTA B COEAUHEHUH; MAaCCOBYIO JOJIIO
BEIIECTBA B PacTBOPE; KOJUYECTBO BEIIECTBA, 0OBEM Ta30B, MAacCy BEILIECTBA C
UCIOJIb30BaHUEM (HOPMYIT;

CJIeIOBaTh IMpaBUJaM IOJIb30BAHUS XUMHUYECKOM TMOCYAOW M J1abOpaTOPHBIM
000pyZ0BaHUEM, a TAK)KE MpPaBHiIaM OOpallleHHsI C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBIITOJIHEHHIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;
IJIAHUPOBAaTh W MPOBOJUTH MPOCTEUIINE XUMUYECKHE OSKCIEPUMEHTHI O]
PYKOBOJICTBOM YYMTENIIC OOCYKJIE€HUMEM IU1aHa pabdoThl WM COCTABIICHUSA
TaOJUIBI: W3YyYEHUE M ONHCAaHWEe (PU3NYECKUX CBOWCTB OOpPa3IOB BEIIECTB;
O3HAKOMJICHHE C TpUMepaMu (U3HUECKUX M XUMHUYECKUX SIBIICHWUH; OIIBITHI,
WUIIOCTPUPYIOIIME TMPU3HAKKA MPOTEKAHUS XUMHUYECKUX PEaKIui; HU3y4YeHHE
CIOCO0OB pa3/ieNieHUs] CMECeil, METOI0B OYMCTKHU IMOBAPEHHOMN COJIH; MOJIy4EHHUE,
coOMpaHue KHCIOpPOJa M M3yYEHHE €ro CBOMCTB; IOJyd4€HHE, COOMpaHHUE,
pacro3HaBaHUE€ M M3YYEHUE CBOWCTB BOJOpoJa (TOpEeHUE); MPUTOTOBIICHUE
pacTBOPOB C ONPENEIICHHOW MAacCOBOM JIOJEW pPAacTBOPEHHOTO BEIIECTBA;
uccienoBaHre oOpaslloB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;
U3y4YeHHE M3MEHEHHUs OKPACKH PAaCTBOPOB KHUCJIOT U IEJIoYel mpu A00aBiIeHUU
WHANKATOpPOB  (JlakMyca, MeTWwiIoOpawxka U  (eHondrTanenHa), u3ydeHHE
B3aumozencTeus okcuaa meau(ll) ¢ pacTBopomM cepHOM KHUCHOTHI, KHUCIOT C
MeTaJulaMi, C PAacTBOPMMBIMH W HEPACTBOPUMBIMU OCHOBAHUSAMH; IMOJYYCHUE
HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOIO METajuia APYyrUM M3 pacTBOpa
COJIM; PEIIEHUE DKCIEPUMEHTAIBHBIX 3amad mno TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCIUHECHUI»; (OpMyIHpoBaTh OOOOIIEHUS W BBIBOJABI IO

pe3ysbTaTaM NPOBEIECHUS OIBITOB C BU3YaJIbHOM OIIOPOU;



— Ha0JI0/1aTh U OMHCHIBATh C OMOPOW HA IUIAaH XMMHYECKHE SKCIIEPUMEHTHI: OTbIT,
WIUTIOCTPUPYIOIINKA 3aKOH COXPaHEHUsT Macchl (BO3MOXKHO HCIOJIb30BAHUE
BU/IEOMATEpPHUAIOB); B3aWMOJICHCTBHE BELIECTB C KHUCIOPOAOM M  YCIIOBHS
BO3HMKHOBEHUS U MPEKpAILEeHUs1 TopeHus (moxkapa); 03HaKOMJIEHHE ¢ o0pa3uamu
OKCHJIOB M ONHCAHUE HMX CBOWCTB; KAYECTBEHHOE ONpEACNICHHE COJEp>KaHH
KHACIOpOAa B  BO3AyXe (BO3MOXKHO HCHOJB30BaHHE BUACOMATEPHUAIIOB);
O3HAaKOMJIEHHE C IMPOLIECCaMU PAa3oKEHUs] BOJABI AJIEKTPUYECKUM TOKOM H
CHUHTE3a BOJbI (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPHAIIOB); B3aUMOJIEHCTBUE
BOJBI C METaJUIaMU (HaTpuUeM U / WM KajJblMEeM), KUCIOTHBIMU U OCHOBHBIMU
OKCHJAMH{; B3aWMOJCHUCTBHE BOJOPOAA C OKCHAAMU METaUIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUAECOMATEPHAIOB); HCCIEIOBAaHUE OCOOEHHOCTEH pPacTBOpEHUS
BEIIIECTB C Pa3IMYHON PACTBOPUMOCTHIO; O3HAKOMJIEHHE C 00pa3liaMi METAJJIOB U
HEMETaIJIOB,

— TPUBOAUTH MPUMEPHI MPUMEHEHUSI M3yYCHHBIX BEIIECTB M MaTEPHaJiOB B OBITY,
CEJIbCKOM XO3SIICTBE, Ha MPOU3BOJICTBE; MCIOIH30BATH MMOJIYYCHHBIE XHMHUECKHE
3HaHUs B TPOIIECCE BBIMOJHEHHS YU4EOHBIX 3aaHUl M pelIeHHs] MPaKTHYECKUX
3a7a4 B IIOBCEJHEBHOM JKW3HUW, MPEAYNPEKICHUS SBICHUH, HAHOCALINX BpPE.
3JI0pOBBIO UEJIOBEKA U OKPYKAIOLIEH cpele;

— MOpPUMEHSATH C ONOpPOM Ha QIrOpUTM  Y4eOHBIX JEHCTBHI  OCHOBHBIC
€CTECTBEHHOHAYYHbIE METO/bl MIO3HAHUA (B TOM UYMCJIE HAa0II0AEHNUE, U3MEPEHNE,
HKCIIEPUMEHT, MOJICJIMPOBAHKE) JIs pElIeHHs Y4eOHBIX 3a7ady, B IMPOBEICHUU
y4eOHBIX UCCIIeI0BaHUM U MOATOTOBKE Y4€OHBIX MPOEKTOB C IOMOIIBIO MEarora;

— co3JaBaTh C OMOPOM Ha CIPaBOYHBIM Marepual COOCTBEHHbIE NMHUCbMEHHBIE U
YCTHBIE COOOIIEHUS MO XMMUHU, UCTOJb3Ys MOHATUHHBIA anmmapar HayKd U 2—3
UCTOYHHUKA HH(POPMAIIIH, CONPOBOXK/IaTh BHICTYIJICHUE MPE3CHTALIUEH.

[IpenMeTHbie pe3yabTaThl MO HUTOTaM BTOPOIr0 ToJAa W3YYCHHS Y4eOHOTO
npeaMeTa « XUuMUs» JOIHKHBI OTpakaTh CHOPMHUPOBAHHOCTh YMEHUH:

— OpHEHTHUPOBATHCA B TMOHATHSIX W ONEpPUPOBaTh HMMHU Ha 0a30BOM ypOBHE:

XUMHYCCKas CBA3b, IMOJSIpHAad W HCIIOJIAPHAsA KOBAJICHTHAA CBA3b, MOHHAA CBA3b,



METALUINYECKAs] CBSI3b, KPUCTAUIMYECKAsT PEIIETKAa, WOH, KAaTHUOH, aHWOH,
BJIEKTPOJIUT U  HEDJIEKTPOJUT, DSJIEKTPOJUTHUYECKAsE JTUCCOLMAlLUS, pPEaKIu
HOHHOTO OOMEHa, OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, OKHUCIHUTENh U
BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, OOpaTUMble W HEOOpaTHMBbIC
peakuuy, CKOPOCTh  XHMHYECKOM  PEaKUHWH, IPEIeSIbHO  JOIyCTHMAast
konueHTpauus (1K), koppo3uss meTamioB, criaBbl, B TOM YHCIE B IMPOLECCE
BBITIOJIHEHUSI YYE€OHBIX 3aJlaHWid U TIPU pabOTe C HCTOYHUKAMH XUMUYECKOU
uH(popMaIuy;

COCTaBJIATH (POPMYJIBI CIIOKHBIX BEIECTB M3YYCHHBIX KJIACCOB C UCIOJIb30BAaHHEM
TaO MBI PACTBOPUMOCTH;

OIPEIIEIATh CTENECHb OKUCIEHUS aTOMOB XUMUYECKUX AJIEMEHTOB B COCAUHECHUSX
pPa3IUYHOTO COCTaBa C OMOpOM Ha oOpasel; MPUHAMICKHOCTh BEIIECTB K
ONPENICICHHOMY KJIacCy COEAMHEHUM C ONOpOW Ha OIPEACIICHUS; BUIBI
XUMUYECKOUN CBSI3U (KOBWICHTHOM, HOHHOM, META/UIMUYECKON) B HEOPTraHUYECKUX
COCJIMHEHUAX; 3apsJl MOHA;, XapaKTep Cpelbl B BOJHBIX pPAacTBOpPaxX KHUCIOT H
HIeJIOYEH;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB XUMHYECKHX
3JIEMEHTOB U MX COCIMHEHUN B MpEeax MajblX MEPUOAOB U IIaBHBIX MOATPYII
C YYETOM CTPOCHHMS MX aTOMOB C MCHOJIb30BAHUEM CXEMbI U3MEHEHHS PaguyCOB
XUMHUYECKUX DJIEMEHTOB;

OonpeAcisIiTh M KIacCCU(UIMPOBATh C IOMOIIBIO YUHUTEIS HM3YYCHHBIC THIIBI
XUMUYECKUX peakiuil (1o N3MEHEHHUIO CTEIIEHEeH OKHMCIICHHS aTOMOB XMMUYECKHUX
AJIEMEHTOB, OOPAaTUMOCTU PEAKIUI); ONPENEIsATh U3YUYECHHBIE TUITBI XUMUYECKHUX
pEaKLnii;

OTNUCHIBATh C ONMOPOM Ha TUIAaH (PU3UYECKUE U XUMHYECKHE CBOMCTBA IMPOCTHIX
BEIECTB, 00pPAa30BAHHBIX AJIEMEHTAMU: YTIEPOJ, KpeMHUH, a3oT, (pocdop, cepa,
XJIOP, HATPHH, KA, MarHUHW, KaJIbIIUi, A TFOMAHUN, )KEJIE30;

OIIKUCBhIBATH C OHOpOfI Ha IIJIaH XMMHUYECKHE CBOMCTBA CJIOXKHBIX BCIICCTB (I/I ux



pacTBOpPOB): aMMHUaKa, XJIOPOBOJIOPOJIa, CEPOBOIOPOIA, OKCUJIOB U THIPOKCUIOB
metautoB [-ITA rpymi, okcuaa U THAPOKCH/IA ATFOMUHUS, OKCHJIA U THIPOKCHIA
menu(Il), okcuaa u ruapoKcuIa IMHKA, OKCHUJIOB keie3a u rugapokcuion (11 u I1I),
okcuaoB yriaepoga(ll u 1V), oxcuma kpemuus(IV), okcuaos azora u pocdopa (11
u V), CepHUCTOH, CEpHOM a30THCTOW, a30THOW, QochOpHOH, YroJbHOM,
KPEMHHEBOW KHUCJIOT W UX CpPEIHUX COJel, a Takke TUAPOKapOOHATOB,
MOATBEPKIasi ATO OMUCAHUE TPHUMEPAMH MOJCKYJSIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIMA TMPEIBAPUTEIHLHO HISHTU(UIIMPOBATH
BEILIECTBA 101 PYKOBOJICTBOM YUUTEISI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB HAa OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIIT BEMIECTB, K KOTOPHIM OHHU OTHOCSTCS C OTOpPOH Ha
CIIPaBOYHYIO MH(}OpMaIKIO;

COCTaBJIATh C ONOPOM HA QITOPUTM YYEOHBIX JEHCTBUU  ypaBHEHUS
AJICKTPOIUTUYECKON JIUCCOLMAIIMKM KHUCIOT, OCHOBAaHUW W COJICH; TOJIHBIE H
COKpAIlICHHBIC ypPaBHCHHS PEAKIMi HOHHOTO OOMEHA; COCTaBJISITh YpaBHCHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIX PEAKIMHA U pPacKphiBaTh HX CYIIHOCTb,
UCIIOJIb3YS JIJISl 3TOTO AJIEKTPOHHBIN OallaHc;

IIPOBOJIUTH C OTIOPOI Ha AJTOPUTM YyUeOHBIX NEHCTBUN pacdeThl MO0 YpaBHEHUSIM
XUMHUYECKUX PEaKInii: KOJU4YecTBa, 00beMa, MAcChl BEIIECTBA MO HU3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCe peareHTOB UM IPOJIYKTOB PEaKIUH;

CJeloBaTh TMpaBUjaM TOJB30BAaHMUS XHMHUYECKOW TMOCY/IOM, pEaKTUBAMH U
71a00paTopHBIM 000PY/I0BaHUEM, a TAK)KE MPaBHJIaM OOpaIEHUs C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKHUX
IKCIIEPUMEHTOB;

NPUMEHSATh KAueCTBEHHbIC PEaKIUU JUIsl PACIO3HABAHUS MPHU  BBHIMOJHEHUU
3aJlaHuii WM JTADOPaTOPHBIX OMBITOB: XJOPWUI-, OpOMHUA-, MOIUMI-, Cyibdar-,
KapOoHaT-, cwimkar-, (ochar-aHHOHBI, THAPOKCHII-UOHBI, KaTHOHB AMMOHHS,
MarHusi, KajbIus, aaoMuHus, keme3a(2+) wu  (3+), wmemu(2+), UMHKAa,

OPUCYTCTBYIOIIME B BOJHBIX pPAaCTBOpaX C HCIHOJIb30BAaHMEM  TaOJIMLIBI



«KadecTBeHHBIC peaKIMi Ha KATHOHBI U aHUOHBI»;

IUTAHUPOBATh U MPOBOJIUTH XUMUYECKUE IKCIEPUMEHTHI C MOMOINBIO TENarora,
WITIOCTPUPYIOIINE IPU3HAKY MPOTEKAHMs peaklnii HOHHOTO 0OMEHa; OTIpeAeIsATh
XapakTep Cpelbl B pacTBOpPaxX KHUCIOT M OCHOBAaHUH C MOMOIIBIO MHAWKATOPOB;
pemarb ~ 3KCHEPUMEHTAbHbIE  33aJadyd 10  TeMe  «DJIEKTPOJIUTHYECKAs
JUCCOIMAIIMS»;, U3ydaTh XUMHUYECKHE CBOMCTBAa PacTBOPOB COJISTHOW U CEpHOMU
KHCIIOT; MOJy4aTh, COOUpaTh, paclio3HaBaTh aMMHAK, YTICKUCIBIN ra3 U U3y4aTh
UX CBOWCTBA; HCCIEOBaTh amM(pOTEpHbIE CBOMCTBA THUIPOKCHUIOB ATIOMUHHUS U
[IMHKA; pelIaTh SKCIEPUMEHTAIbHBIC 33/1a4 10 TeMaM «BaxkHeine HeMeTaIbl
U WX COCMHCHMs» U «BakHeHme MeTauTbl U UX COSAMHEHUN», POopMyIHpoBaTh
00001IeHNsT ¥ BBIBOJBI IO pe3ylibTaTaM TPOBEJCHHS OIBITOB C MOMOIIBIO
ne1arora;

HaOJI0aTh ¥ OMMCHIBATh C OMIOPOM Ha IJIaH XUMUYECKHUE SKCTIEPUMEHTHI: OTBITHI,
WITIOCTpUPYIOIIHE (U3NYECKHEe W XUMHUYECKHE CBOWCTBA TaJlOTe€HOB W HX
coenMHEeHUI (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIOB); O3HAKOMIICHHE C
oOpasilaMu  XJIOpUAOB  (TAJOTEHHUIIOB);  O3HAKOMJIEHHE C  MOJIEISIMU
KPUCTAUTMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB: METAJJIOB U HEMETAJIOB
(rpaduta, dymiepeHa U aamasa), CIOKHBIX BEHIECTB (XJIOpHIa HATPUS); OTBITHI,
WUTIOCTPUPYIOIIHNE 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakliiy OT BO3JIEHCTBUS
pa3nu4YHBIX (AKTOPOB; UCCIIECOBAHNE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB;
ONBITHI, WJUIFOCTPUPYIOLIUE MPOLECC AMCCOLMALMN KHUCIOT, IIEJI0YEN M COJIeH
(BO3MOXHO HCIIOJIb30BaHUE BHIEOMATEpPUANIOB); O3HAKOMIICHHE € oOpasiamu
METAJIOB W  CIUIaBOB; W3YYCHHE pE3yJAbTaTOB KOPPO3UU  METAIUIOB,
B3aMMOJICUCTBUS OKCHJAa KaJbllMs C BOJOW, TMpoliecca TOpPEHUs 3Kele3a B
KHCIIOpoJie  (BO3BMOXHO  HCIIOJIb30BaHME  BHJIEOMATEpPHANIOB);  OIBITHI,
WUTIOCTPUPYIOIINE TMPUMEPhl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITHIL;
O3HAKOMJIEHHWE C oOpasiamu cepbl, a3oTa, ¢ochopa M UX COCAUHCHHIMU;
B3aMMOJICICTBUE KOHUEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEIbIO; H3y4YEHUE

MoJieNield KPUCTAIIMYECKUX PEHIeTOK aiMasa, rpadura, MOJEKyJbl (yJuiepeHa,



METAJUIOB, XJIOpHMJIa HaTpHs; O3HAKOMJIEHME C IMPOLECCOM  ajcopOuuu
PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTJIEM W YCTPOWCTBOM MPOTUBOra3a;
O3HAaKOMJICHME C oOpa3iaMu  yAOOpeHM W  MOPOJYKIMH  CUJIMKATHOMU
MIPOMBIIIEHHOCTH; MPOLIECC OKPAIINBAHUS INIAMEHU KATHOHAMU METAJUIOB;
UCIIOJIb30BaTh XUMUYECKUE IKCIIEPUMEHTBI KaK ISl MOJITBEPKICHUS W3y4aeMbIX
3aKOHOMEPHOCTEW M CBOMCTB BEIIECTB, TaK U JJI MPOBEPKH IMPEANOIOKEHUN U
IPOTHO30B; TUIAHUPOBATh MPOBEJICHUE OMBITOB, (popMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YyJIbTaTaM MPOBEICHUS SKCIIEPUMEHTA C IIOMOIIBIO NIEAArora;
NPUMEHSTh C ONMOPOM Ha AITOPUTM Y4YEOHBIX JEWCTBHA OCHOBHBIC OIEpaIiu
MBICIIATEIIbHON JAEATEIBHOCTU JJIsI U3YYECHUS CBOMCTB BELIECTB U XMUMHUYECKHUX
peakuuii; TMpUEeMbl E€CTECTBEHHOHAyYHOr0 METOJa IMO3HaHus (B TOM YHCIIE
HaO0JI0JIEeHHEe, U3MEPEHHE, YKCIIEPUMEHT, MOACIUPOBAHUE) ISl PEIICHUST Y4EOHBIX
3a/1a4, B MPOBEJICHUU Y4€OHBIX UCCIIEIOBAHUMN U MTOJTOTOBKE YUEOHBIX TPOEKTOB C
IIOMOUIBIO [1E1Arora;

WCIIOJIb30BATh IOJYYEHHBIE XHWMHWYECKHUE 3HAHUS B PA3JIMYHBIX CHTYAIUAX:
MPUMEHEHHUE U3YUYEHHBIX BEIIECTB U MAaTEPUATIOB B OBITY, CEJILCKOM XO35IMCTBE, Ha
MIPOU3BOJICTBE; NMPUMEHEHHE MPOJIYKTOB MEPEePadOTKH MPUPOIHBIX HCTOUHHKOB
yTJIEBOJIOPOAOB (Yyrojib, NPUPOAHBIN Ta3, HEGTh) B OBITY U MPOMBINIJIEHHOCTH;
NOHMMaHWe Bpeaa (OMacHOCTH) BO3JCHCTBUS Ha YeJIOBEKa OIpPEIeSICHHBIX
BEIIECTB, a TaKXXE CIIOCOOOB YMEHBIIEHUS M TMPEIOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBUS; IOHUMAaHWE 3HAYEHUS KUPOB, OCJIKOB, YTIEBOJOB JIJISI OpraHU3Ma
YEJIOBEKA,

OCYIIECTBJISITh C ONOPOW Ha AITOPUTM Y4YEOHBIX IEHCTBUNM TMOUCK U OTOOp
XUMHUYECKON MH(MOpMAIK, HEOOXOIUMOMN TSl CO3/IaHUs MUCHhbMEHHBIX U YCTHBIX
COOOIIeHNI, TPaMOTHO WCIOJB3YsSd B HUX TMOHATUWHBIA anmapar HayKd |
WJUTIOCTPATUBHBIA MaTepuai; myOJUYHO MPEJICTABIISATH MOJYYCHHBIE PE3YyJIbTaThl

AKCIEPUMEHTAILHON W/WIIA TEOPETUUECKOUN EeATETbHOCTH.



IlpumepHbie BUABI JAeSITEJbHOCTH OOYYAIOIIMXCS C HAPYUIEHHSIMH peuH,
00yCJIOBJICHHbIE 0CO0BIMHU o0pa3zoBareibHbIMHU MOTPeOHOCTAMU "
o0ecrneyuBaIOIIMEe OCMBICJIEHHOE OCBOEHHE CO/JepPKAHMN O00pa3oBaHUsl 10
npeaMery « XuMHUsh)

Conepsxanve BUIIOB JEATEIBHOCTH OOYYAIOIIMXCA ¢ HAPYIICHUSIMU PEUUd Ha ypOKax
XUMHUH OTIPENIETISIeTCS MX 0COOBIMH 00pazoBareIbHBIMH TOTpeOHOCTSIMU. [ToMuMoO
mupoko ucnonbdyembix B OOII OOO oOmmux mis Bcex 0Oydaroniuxcsi BUIOB
NEATEeILHOCTU CJEAYeT YCUJIUTh BUJbI NESITEIbHOCTH, celUUUHbIEC ISl JTaHHOU
KaTeropuu oOydaromuxcs, 00eclneynBalOIINe OCMBICIEHHOE OCBOCHUE COJEpKaHUs
00pa3oBaHus MO MPEAMETY: YCUJICHHE MPEAMETHO-TIPAKTUUECKON NESITEIBHOCTH C
aKTUBM3AIlME  CEHCOPHBIX  CHUCTEM; YepellOBaHUE  BHUIOB  JIEATEILHOCTH,
3aJIEUCTBYIONIUX Pa3JIMYHbIE CEHCOPHBIE CHUCTEMBI, OCBOEHUE Marepuasia ¢ Omopoi
HA QITOPUTM; «IOLIATOBOCTH» B H3YYEHUHM MAaTepHasia; UCIOJIb30BAaHUE
JOTIOJTHUTEIIEHON BU3yaJIbHON OTIOPHI (TUTIAHBI, 00PA3IIbl, CXEMbI, TAOJIOHBI, OTIOPHBIE
Tabymipl). J[s pa3BuTHS y OOydaromMXCsi ¢ HApYIICHUSIMUA PEYr YMEHUS JenaTh
BBIBOJIbI, (POPMHUPOBAHUSI TPAMOTHOTO PEUEBOTO BBICKA3bIBAHUS HEOOXOJIUMO
UCIIOJIb30BaTh OMOpPHBIE cioBa M kiuiie. Ocoboe BHUMaHHUE YIEIUTh OOYYEHHUIO
CTPYKTYPUPOBAHUIO MaTepuaja: COCTABIICHHUIO PUCYHOUYHBIX U BEPOATBHBIX CXEM,
COCTABJICHHUIO  TaOJIMIl, COCTaBJEHUIO KjaccuuKalMu ¢  0003HAYCHHBIMU
OCHOBAHMSIMU JIJIs1 KJIACCU(UKAIIMU U HATIOJIHEHUIO UX TIPUMEpaMu U JIp.

[IpumepHast TemaTHdeckass M TEpMHUHOJIOTMYecKas Jiekcuka cooTBercTByeT OOII
000.

Jlist oOydarommxcs C HapyUICHUSIMU PEYU CYIIECTBEHHBIMHU SIBJISIIOTCS TPUEMBI
paboThl C JIEKCMYECKUM MaTepuajioM 1o mnpenmety. [IpoBoautcs chnenuanbHas
paboTa MO BBEJICHHUIO B AaKTHUBHBIM CJIOBaph OOYYalOIMIMXCSd COOTBETCTBYIOIICH
TepMUHOJIOTHH. M3ydaemMble TEpMHUHBI BBOJATCS Ha TOJHMCEHCOPHOW OCHOBE,
oOs3aTeslbHa BHU3yallbHAs TMOJJIEP’KKa, AIrOPUTMbl pPabOThl € OMpENETICHUEM,

OIIOPHBIC CXCMBI VI aKTyaJIn3allii TCPMHUHOJIOTHH.



IIpuMepHbIEe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPUAJIbI

JJ1st opranu3aiuu NpoBEepKH, yueTa U KOHTPOJISA 3HaHUN 00yJaroluXcs 1Mo MPeIMeETy
MPEYCMOTPEH KOHTPOJIb 3HAHUW B BHUJIE KOHTPOJBHBIX Pa0OT, CaMOCTOSATEIIbHBIX
paboT, 3a4€TOB, MPAKTHUECKUX PaboT, TecTupoBaHusi. OMHUM U3 METOJ0B KOHTPOJIA
pe3yNbTaToOB O0y4YeHUsI OOYYarONIMXCS C HAPYIICHUSIMU pPEUYU SIBISAETCS METOJ
MOJIMBAPUATUBHOTO SKCIPECC-TECTUPOBAHUSI C KOHCTPYHPYEMbIMU OTBeTamu. Ero
OTJIMYUTEILHBIMA ~ YEpPTaMU  SIBJIAIOTCA ~ ONEPAaTUBHOCTb, BBICOKAs  CTENEHb
WHVMBUAYaJIM3allid 3HAHWM, CPAaBHUTEIHHO Majble 3aTpaThl BPEMEHHM W Tpyaa Ha
MPOBEPKY OTBETOB OO yJAIOIIUXCA.

JIist oOydaroniuxcsi ¢ HapylIEHUSIMH PEUYd BO3MOXKHO H3MEHEHHE (POPMYITHUPOBKU
3aJJaHuil Ha «IIOLIArOBYIO», afanTalus IpeajaraeMoro oOydarolieMycs TeCTOBOTO
(KOHTPOJIBLHO-OIIEHOYHOI0) MaTepHualia: HCIOJIb30BaHUE YCTHBIX W THUCHMEHHBIX
WHCTPYKIIMM, VYOPOUIEHUWE JJIUHHBIX CIOXHBIX (DOPMYITUPOBOK HMHCTPYKLHUH,
pelieHre ¢ OMNOpod Ha anroput™, oOpaszel, MCHOJIb30BAHUE CIPABOYHOM
uH(popmarum.

KonTposabHbie padoThl 10 TEMaM

B paboueii mporpamme nperycMOTpeHO 9 KOHTPOJIbHBIX paldoT:

Koumponvnaa paboma Ne 1. llepBoHayanbHble XUMUYECKHUE MOHATHS. XUMHUECKUE
AJIEMEHThl. XUMUYECKHE (POPMYJIIbI U YpaBHEHUS.

Konmponvnasa paboma Ne 2. Ilepuonuueckas cuctemMa Xumudeckux snemeHTon J1.1.
MenpeneeBa. CTpoeHHe aToMa.

Koumponvnas paboma Ne 3. Xumudeckasi CBSI3b.

Konmponvnasa paboma Ne 4. Kucnopon. Oxcunasl. ['openne. Bogopon. Kucnotsr.
Comn.

Koumponvnasas paboma Ne 5. O0001ieHHe CBEIEHUNM O BaXHEHIIMX Kiaccax
HEOPTraHUYECKUX COEIUMHEHUN.

Konmponvuas paboma Ne 6. DneKTpouTUUECKAsT TACCOLUALIMSL.

Konmponvnasa paboma Ne 7. Hemetasiebl.

Kommponvuas paboma Ne §. Metaibl.



Konmponvnas paboma Ne 9. O600111eHHE 3HAHUI 110 KYpPCY HEOPTaHUYECKOU XUMUH.

Kpurepuu oueHuBaHus
Ouenka ycmnozo omeema

OrMeTKa «S»: OTBET MOJIHBIM W NPAaBWIbHBIA HAa OCHOBAHUM W3YYEHHBIX

TEOpUH, MaTepual H3JI0KEH B OMNPEICICHHOW JIOTMYECKOM TMOCIEI0BATEIbHOCTH,
JIUTEPATYPHBIM SI3IKOM, OTBET CAMOCTOSITEIbHBIM.

OTmMeTrKa «4»: OTBET MNOJHBIA W IPAaBWIBHBIM HAa OCHOBAaHUU H3YyYEHHBIX

TEOpUH, MATEPHAIL U3JIOKEH B ONPEIACIICHHON JIOTUYECKOMN ITOCIEN0BATENBHOCTH, TIPH
9TOM JIOMYILIEHBl JBE — TPU HECYIIECTBEHHbIE OIIUOKH, HCIPaBICHHbIE IO
TpeOOBAHUIO YUUTEIIA.

OrMeTKka «3»: OTBET HOHHBIﬁ, HO IIpHU 3TOM JOIIYHICHA CYHICCTBCHHAA omnOKa

WJIM OTBET HENOJIHBINM, HECBSI3HBIM.

OrmeTKa «2»: IpU OTBETE OOHAPYKEHO HEMOHHMAaHHE Y4Yallerocs OCHOBHOI'O

CoJIepKaHMsl Y4eOHOTO MaTepuaia Wiv JAOMYIIEHbI CYIIECTBEHHbIE OUOKH, KOTOPhIE
yUYaluics He MOXKET UCIIPABUTH MPU HABOSIIUX BOMIPOCAX YUUTEIS.
Ouenka KOHmMpPOIbHBIX padOm

OrMeTKa «5»: OTBET MOJHBIN H HpaBHHLHBIﬁ, BO3MOJXHa HCCYHICCTBCHHAA

omuokKa.

OTMeTKa __ «4»: OTBET HEMOJHBIA WM JIONYIIEHO He Ooliee  JBYX

HECYIIICCTBEHHBIX OIIMOOK.

O1meTka «3»: paboTa BBINOJHEHA HE MEHEE 4YeM Ha MOJIOBHHY, JOMYIEHA

OJiHa CYIICCTBCHHAsA omnoKa 1 IIPpHU 5TOM JIBC€ — TPpHU HECYIICCTBCHHLIC OIITMOKM.

OrMeTKa «2»: pa60Ta BBIIIOJIHCHA MCHBIIC YE€M Ha IMOJIOBUHY HIJIM COACPIKUT

HECKOJIBKO CYIIECTBEHHBIX OITHUOOK.



0uem<a IKCnepumenmaibHblX ymemu?

OrMeTka  «S»: pa60Ta BBIIIOJIHEHA IIOJJTHOCTBIO W IIPAaBHUIIbHO, CACIAHbI

paBUJIbHBIE HAOJIOACHUS U BBIBOIbI, SKCTIEPUMEHT OCYIIECTBIICH IO IUIaHY C YYETOM
Tb, nmposBiIeHbl OpraHU3alMOHHO — TPYJIOBBIE YMEHUS.

OrMeTKa «4»: paboTa BHINIOJHEHA MPABUJIBHO, CETaHbl MMPABUIILHBIE BBIBOJIBI

1 HAOJIO/ICHUS, HO MPHU ITOM IKCIIEPUMEHT MPOBEJCH HE MOTHOCTHIO WU JOMYIIEHBI
HECYIIECTBCHHBIC OMMMOKHN B padOTE C BEIECTBAMH.

Ormerka «3»: paboTa BBIIIOJIHEHA MTPABUIILHO, CAETIaH SKCIEPUMEHT HE MEHEee

YeM Ha MOJIOBHHY, HO JONYIIEHAa CYIIECTBEHHAs OIIMOKa B XOJI€ SKCIEPUMEHTa, B
00bsiICHEHUH, B 0(hOpMIIEHUH PabOThI, B cOOM0IeHnH npaBuil Th.

OTmMeTKa «2»: TONYIIEeHBl JBe M Oojiee CYIIECTBEHHbIC OIIMOKM B XOJIE

HKCIIEPUMEHTA, B OOBSICHEHUH, B OQOopMIIeHUH PabOThl, B coOMoeHun npaBuwin Th

npu paboTe ¢ BEIECTBAMHU.

Copepxanue y4e0OHOro nmpeaMmera

8 KIIACC

(mepBblIii 1o 00y4eHHUsI HA YPOBHE OCHOBHOI'0 00111€ero 00pa3oBaHusl)

IlepBoHaYa/IbHbIE XUMUYECKUE TIOHATHS

[Ipeamer xumun. Tena u eewecmsa. OcHoOBHble MemOObl NOZHAHUL:
HabawoeHue, usmeperue, sxcnepumenm. DOundyeckue U XUMUYECKUE SIBIICHUS.
Uucteie BemectBa M cMmecn. CrocoObl paszpeneHus cMeceil. Atom. Morekyia.
XUMHUYECKUM JJIEMEHT. 3HAaKM XUMHYECKUX 3j1eMeHTOB. IIpocThie U CIOXKHBIC
BelllecTBA. BaneHTHOCTb. 3akon nocmosamncmea cocmasa eewjecmea. XUMHUUECKUE
dbopmynbl. Uunekcel. OTHOCUTEIbHAS aTOMHAas M MOJIEKYJsipHas macchl. MaccoBas
JOJIsI XUMHYECKOT'O 3JIEMEHTA B COCIUHEHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB.
Xumuueckue ypaBHeHus. Koadduuuentsl. VYcinoBus W NpU3HAKKM MNPOTEKAHUS
XUMUYECKUX peakuuii. MoJp — eAMHUIA KOJIMYecTBa BeniecTsa. MoJsipHas macca.

Kuciaopoa. Boxopox



Kucnopon — xumuueckuit 35eMeHT u rpoctoe BemectBo. O30H. CoctaB Bo3ayXxa.
dusznyeckue MU XUMUYECKUE CBOMCTBa Kucioponaa. llomydeHue u mnpuMeHEHHE
kuciopoaa. ITennosoui s¢ppexm xumuueckux peaxyuil. Illowsmue 06 39K30- U
sHOOmMepMudeckux peaxyusx. Bonopoa — XUMHUYECKHUMA 2JIEMEHT U TIPOCTOE BEIIECTBO.
dusnyeckne ©W XUMUYECKHE cBouMcTBa Bogopoxaa. Ilomyduenune Bomopoma B
naboparopuu. Ilonyuenue 6000poda 6 npomviuiiennocmu. llpumenenue 8odopooa.
3akoH ABorajpo. Mousipablii 00beM razoB. KauecTBeHHbIE peakliui Ha Ta3000pa3HbIe
BellecTBa (KUCIOpoa, BoJopos). OObeMHBIE OTHOIICHMS Ta30B NPU XUMHUYECKHUX
peaKIusX.

Bopaa. PacTBopsl

Booa & npupooe. Kpyeosopom 600vi 6 npupode. @uzuueckue u Xumuuecxue
ceoticmea 600vl. Pacmeopwl. Pacmeopumocms eewecmse 6 6ode. KoOHIEHTparus
pacTtBOpoB. MaccoBas [0Ji1 paCTBOPEHHOTO BEUIECTBA B PACTBOPE.

OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHU It

Oxcupapl. Knaccudukanusi. Homenknarypa. @usuueckue c8olicmea OKCUOO8.
XuUMHUYeCKHe CBOMCTBA OKCUNOB. [lonyuenue u npumenenue oxcudos. OCHOBaHUA.
Knaccudukanusa. Homenknarypa. @usuueckue ceoticmea ocuosanuu. llomydenue
OCHOBaHUM. XMMHUUYECKHE CBOMCTBA OCHOBaHUMW. Peakuusi HehTpanuzauuu. KuciaoTsl.
Knaccudukanusa. Homenknarypa. Dusuueckue ceoticmea xuciom. Illonyuenue u
npumenenue Kuciom. XUMHUYECKHE CBOMCTBA KHUCIOT. MHmukatopsl. M3meHeHue
OKpacKU MHJIUKATOPOB B pa3inuuHbiX cpenax. Comu. Knaccudukamus. Homenknarypa.
Qu3zuueckue ceoucmea coneu. Illonyuenue u npumenenue conaeu. XUMHYECKHE
CBOMCTBa coyied. ['eHeTMdeckass CBA3b MEXAY KJIacCaMH HEOPTaHWYECKUX
coequHeHul. IIpobnema 6e30nacHO20 UCNONB308AHUSL GeUecms8 U XUMUYECKUX
peaxyutl 8 N08ceOHesHOU JHcuzHu. Toxkcuunvie, 2oprodue U 83pbl8OONACHbIE BeUeCMEd.
buimosas xumuueckas epamomuocme.

Crpoenne aroma. Ilepuoaumyeckuid 3aKOH M INepUOAMYECKAsA CHCTEMA

xuMuuyeckux 3jeMeHToB J[.. MeHaeeeBa



CrpoeHnue aroma: siIpo, JHepreTuueckuit ypoBeHb. Cocmag s0pa amoma:
npomonsvl, Heumpouvl. Hzomonwl. Ilepuonuueckuit 3akoH J[.MI. Menaeneena.
[lepuomnueckas cucrema xumuuyeckux diemeHToB .M. MenneneeBa. duznueckuit
CMBICJI aTOMHOTO (TMOPSAKOBOT0) HOMEpAa XUMHUYECKOTO 3JIEMEHTa, HOMEpPa IPYIIbl U
NepuoJia MEePUOIUYECKO cucTemMbl. CTpPOEHHUE HHEPreTUYECKUX YPOBHEH aTOMOB
nepBbix 20 XUMHUYECKUX 3JIEMEHTOB mnepuoauueckoil cucremsl .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB aTOMOB XHMHMYECKHX DJJIEMEHTOB MU UX
COEJIMHEHUI Ha OCHOBE MOJIOKEHUsI B nepuoauyeckoit cucreme .M. Menaeneesa u
cTpoeHus aroma. 3uauenue llepuoouueckoeo 3axona /[.1M. Menoeneesa.

Crpoenne BemecTB. XUMHYECKAS CBA3D

IneKkmpoompuyameibHOCms  amomos Xumudeckux snemenmos. KoBaieHTHas
XUMUYECKasi CBSA3b: HEMOJSIpHAS W TOJspHass. [lowsmue o 6000pooHOU C853U U ee
GIUSAHUU HA (hu3uyeckue ceolcmea Geujecmse Ha npumepe 600vi. VIOHHas CBS3b.
Meranmnuueckasi CBA3b. Tunsvt KpUCMALIUYECKUX peulemox (amomuas, MOaeKyIspHasl,
UOHHAS, MEeMmAlIuYecKas). 3aeucumocms Qu3udecKux ceoUCme eeujecms om muna
KPpUCMAIIU4eCKoU peulemxu.

XuMHYeCKHe peakuumn

Ilonamue o ckopocmu xumuueckou peaxkyuu. Paxmopwl, LUAIOWUE HA CKOPOCHb
xumuuecxou peaxyuu. llowsmue o kamanuzamope. Knaccupukanus XUMHUECKUX
peakiuid Mo Pa3IMYHBIM MPU3HAKAM: YHUCJIY M COCTaBy MCXOJHBIX M IOJYYEHHBIX
BCILIECTB; H3MCHCHHUIO CTEIECHEH OKHCJICHHS aTOMOB XMMHUYECKHMX JJIEMEHTOB;
MOIJIOMICHUIO WJIM  BBIACICHUIO DSHEPTrUM. DJIEKTPOJUTHYECKAS  JUCCOIHAIIUS.
DIIEKTpOAUThl U He3NeKTposuThl. Moubl. KaTtnonsl u aHnoHsl. Peakuum MOHHOTO
oOMmeHa. YcloBHUsS MPOTEKAHMS PEAKIUNA HOHHOTO OOMEHa. OJIEKTPOJUTHYECKas
JIUCCOIMAIINAS KUCIIOT, Iienoueit u conend. Crenenp okucieHus. OnpeaeneHne CTENneHn
OKHCJICHHSI aTOMOB XHMHMYECKHMX DJJIEMEHTOB B coeauHeHHaX. OKUCIUTEIb.

BoccranoButens. CYHIHOCTI) OKHUCJIIUTCIIH HO-BOCCTAaHOBHUTCIJIbHBIX peaKum”I.



9 KUIIACC

(BTOpPOM 1o/ 00y4eHNsi HA YPOBHE OCHOBHOTI0 0011ero 00pa3oBaHus)

Hemerasuisl IV — VII rpynn u ux coeanHeHust

[TonoxeHue HEMETAIOB B TMEPUOAMYECKON CUCTEME XMMHUYECKUX DJIEMEHTOB
.. MenneneeBa. OOmue cBoiicTBa HeMeTaUioB. [anoreHsl: GuU3MYECKUE W
xumuyeckue cBorctBa. CoeMHEHUs] TaJIOT€HOB: XJIOPOBOAOPOM, XJIOPOBOJAOPOIHAS
kuciota u ee conu. Cepa: pusndyeckne u xumudeckue cBoicTBa. CoOeqMHEHUS CEPBHI:
CEpPOBOJOPOA, Cyabduabl, okcuabl cepbl. CepHas, cepuucmas u cepo8o0OpOOHAs
KUuciomsl U X CONMU. A30T: (U3UYECKHE U XUMUUYECKUE CcBoicTBa. Ammuak. Comu
amMoHus. Okcuabl a3oTa. A30THas kuciota u ee coiu. Docdop: duznveckue u
xumudeckue cBorctBa. Coenunenus docdopa: okeun dhochopa (V), oprodochopHas
KHUCIIOTa M €€ COJHU. YTIEepoJ: (pu3NYecKue W XUMUYECKHE CBOMCTBA. Aniomponus
yenepooa: aimas, epagum, xkapouw, ¢yiiepenvl. COEAMHEHHUS YTIEPOJa: OKCHIbI
yriepozaa (II) u (IV), yronbHast kucnoTa u ee conu. Kpemnuti u e2o coeOuHeHus.

MeTa/uIbl U MX COETUHEHUS

Llonoowcenue memaniog 6 nepuoOU4ecKol cucmeme Xumuieckux snemenmos /1.
Menoeneesa. Memannwt 6 npupode u obwue cnocoovl ux noaydenus. Oowue
@usuueckue ceovicmea memannos. O0UME XUMUYECKHE CBOMCTBA METAJJIOB: PEaKlUu
C HeMeTaUlaMH, KHUCJIOTaMHU, COJSIMU. ONeKmpoXUMUYecKUull pso HANP*CeHUl
memainnos. lllenounpie MeTauiel U X coeauHeHus. [l{enouHo3eMenbHbIe METAILIBI U
UX COeIWHEHHUA. AMOMUHUM. AMQPOTEPHOCTh OKCHIA W THAPOKCHAA aTFOMHUHHUS.
Kenezo. CoequHeHus xele3a U UX CBOMCTBA: OKCU/IbI, TUIPOKCHIBI U co xkeresa (11
u III).

IlepBoHaya/ibHBbIE CBeleHNsI 00 OPraHMYecKUX BellecTBax

[lepBoHauanbHble  CBEACHUS O  CTPOCHMM  OpPraHUYECKUX  BEIIECTB.
YrieBogoposl: ME€TaH, 3TaH, ATUICH. McmouHuku yenes000po0os: NpupoOHblll 2as,
Hegpmb, yeonv. Kucnopojconepkamive COEIUHEHUS: CHUPTHI (METaHOJ], 3TaHOM,

TJIMIEPUH), KapOOHOBBIE KHUCJIOTHI (YKCyCHasi KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa,



CTEapUHOBAs M OJICMHOBAas KHUCJOTHI). BHOJIOrMYECKHM Ba)KHbIE BEILIECTBA: KUPHI,
TIII0K03a, OCNKU. Xumuueckoe 3aepssHeHue okpyxicaiowell cpeobl U e20 NOCae0CmEUsl.

THIbI pacYeTHBIX 321a4:

1. Bbluucienre MaccoBOM JOJIM XUMHUYECKOTO JJIeMEHTa 10 (opmyre
COCIMHEHUSI. YcmaHoeneHue npocmetiwietl popmyivl eeujecmsa no Macco8blM 00IAM
XUMUYECKUX DTIEMEHMO8.

2. BpuuciieHHs 1O XMMHYECKHM YPaBHEHHSAM KOJIMYECTBA, O00BEMa, MACCHI
BEILECTBA MO0 KOJIMYECTBY, 00BEMY, MACCE PEArC€HTOB UM MPOIYKTOB PEAKIIUU.

3. PacueT MmaccoBOl JOJIM PaCTBOPEHHOTO BELIECTBA B PACTBOPE.

IIpuMepHbIe TeMbl IPAKTHYECKUX PAdOT:

1. JlaGopatopHoe oOOpynoBaHHME U TMpUEMBbI oOOpaiieHus ¢ HuM. [IpaBuna
6e30macHoii paboThl B XUMHUUYECKOM T1abopaTopuu.

2. OuncTKa 3arpA3HEHHON TOBAPEHHOU COJIN.

3. Ilpu3Haku NpOTEKaHU XUMUYECKUX PEAKIIHIA.

4. IlonydyeHue KUCIOpOAa U U3y4EHUE €ro CBOMCTB.

5. IlonyyeHnne BOgOpOAa U U3YUYEHHUE ET0 CBOWCTB.

6. IIpuroroBiieHre pacCTBOPOB C ONPENEIEHHON MacCOBOM JI0JIEN pacCTBOPEHHOTO
BEILIECTBA.

7. PemeHue SKCHEpUMEHTANBHBIX 3a1ad 10 TeMe «OCHOBHBIE KIJIAcChl
HEOPTraHUYECKUX COECIUHEHUI».

8. Peakiiuu noHHoro oomMeHa.

9. KauecTBeHHBIE pEaKLIMK Ha HOHBI B PACTBOPE.

10. ITonmyyeHne ammuaka U U3y4eHHE €r0 CBOMCTB.

11. [TomyyeHne yriekucioro ra3a u M3y4eHue ero CBOMCTB.

12. Pemienune sxcnepuMeHTaNIbHBIX 3a1ad 1Mo teme «Hemeramnst IV — VII rpynn
U UX COCIUHEHUIN».

13. Pemienune 3kciepuMEeHTANIBHBIX 3a/1a4 10 TeMe «MeTalluIbl U UX COCIUHECHUS».

[Ipu mnpoBeneHnn gabOpaTOpHON paOOTHI KaXKABIA €€ JTal BBIMOJHSAETCS

00y4JarIMMKCS BMECTE C YUUTEJIEM U TI0JI €T0 pyKOBOACTBOM. Ha mocke 06s3aTeibHO



BBIBEIITMBAIOTCS TPaBUjIa TEXHUKHA O€30TMACHOCTH, COOTBETCTBYIOIIUE TaHHOMY BUIY
paboThI, JacTCs TMpaBUIbHAS 3amuCch (GOPMYJIBI M YKa3bIBaeTCS IIEIb IMPOBEIACHUS
pabotel. ITpy HEOOXOAMMOCTH MaeTCs BU3YaJIbHBIM QJITOPUTM BBIMIOJTHCHUS 3a/IaHMS.
OT0 CcMmocOoOCTBYET OCO3HAHUIO OOYYAIOIIUMUCS BBITIOJHIEMBIX JEHCTBUH U
MOJIYYEHHOTO pe3yybTara.

Pactipenenenne  ydebHOro marepuaga 1O rojgaM  OOYyYEHHS  MOXKET
BApBUPOBATHCS B 3aBHCHMOCTH OT BBIOPAHHOTO OOpa30BATEIBHOW OpTaHU3aIuei
YMK.

TemaTH4yeckoe MJIAHMPOBAHME C YKA3aHHEM KOJHYECTBA YaCOB,

OTBOJAUMBIX HA yCBOEHHE KAKI0H TeMbl

OcHOBHBIC pa3aciibl JUCOUILIMHBL

8 Kiacc Beenenue . [lepponavyanpHbie 8
8-t knacc XUMHUYECKHE TTOHSITHS.
B 8-M knacce yueHUKH 3HAKOMATCA C | ATOMBI XMMHYECKUX DJIEMEHTOB 10
HOBOH 11 ce0sl HayKOH, MpeaMeToM | IIpocThie BemecTBa 7
KOTOPOM SIBJISIETCA U3YUYCHUE BEIIECTB
¥ MX npespamiennid. B kype xumun 8 | CoetuHeHns XMMHYECKUX 15
KJIaCCa BKJIFOYCH MaTCcpHral 110 3JIEMEHTOB
OIPEICIICHHUIO KAaY€CTBEHHOTO U
KOJIMYCCTBECHHOT'O COCTaBa BCUICCTBA. I/ISMeHeHI/IH, MIPOUCXOJAIIHNEC C
[Tocne u3ydyeHust HEKOTOPBIX BeIeCTBAMU 11
ITPOCTBIX U CJIOXKHBIX BEIICCTB PaCTBOPCHI/Ie. PaCTBOPBI.
BBOAATCA OCHOBBI KJ'IaCCI/I(l)I/IKaHI/II/I CBolicTBAa pacTBOpPOB
HCOPraHN4YCCKHX BCIICCTB U DIJIEKTPOJIUTOB. 17
paccMaTpuBarOTC XUMUYECKUE OKHUCIIUTEILHO —
CBOMCTBA HpCﬂCT&BHTCJ’I@ﬁ OCHOBHBIX | BOCCTAHOBUTEJILHBIC peakuuu.
KJIACCOB HEOPTraHMYECKUX BELIECTB. U3 nux na
[TpakTrueckue paboThI 8
KoHTpoJibHbIE paboThI 5
9 kJacc Beenenue. 12
[Tporpamma 9-ro knacca npoaokaeT | Meramib 18
U pa3BUBaCT (QYHKIIMOHAJIBHBIN U Hemerasl 24
CpPaBHUTEJIbHBIN MOJIXO, ITepBoHayaabHbBIC MPEACTABICHUS 8
3aJI0)KEHHBIA TIPOrpaMMon 00 OpraHNYecKuX BEIIECTBAX
IpebIIyIIero roga ooyuenus. bosee | O6o0menue 3Hanmii 3a Kypc 5
ITYOOKO U3y4aeTcs CTPOCHHE OCHOBHOM LIKOJIbBI
BellecTBa. PaccmarpuBaeTcs




KJIacCU(pUKAIUS XUMAYECKUX
peakiuii u NoApOOHO U3YYaAIOTCS
HEKOTOPBIE TUIBI XUMUYECKUX
peakmuii. JlocrarouHo moapoOHO

N3y49acCTCA HCOPTraHUYICCKAA XUMUAA.

VYyanuecs noydaroT NEPBUYHBIE
IIPEICTaBICHNs 00 OPraHu4eCKON
XUMHH.

U3 nux na

[TpakTuyeckue paboOThI

(o]

KoHTposbHbIE paboThI




8 kiace

Tema ypoka

Beeoenue (7 uacos). Ilepsonauanvuvie xumuueckue nOHAmMUAA.

1. NHCcTpyKTax 10 TeXHUKE 0€30TTaCHOCTH HA YPOKax XMMUHU.
IIpenqmer xumun. Bemectna.

2. [IpeBpaienus BemiecTB. Posib xuMuu B )XU3HM yesioBeka. Mctopus
XUMUH.

3. [Tpaktrueckas pabota Nel. "IIpuemsr
oOparieHus ¢ JabopaTopHbIM 000pyI0BaHUEM ",

4, 3HaKu XUMHUYECKHUX 3JIEMEHTOB. [lepronueckas cucreMa XMuMHYECKUX
sanemenToB JI.1. Menneneena.

5. Xumuaeckue ¢popmyibl. OTHOCUTEIbHAS aTOMHAsI U MOJICKYJISIpHAs
MacCCBlI.

6. PacueTtsl mo xummudeckoit popmyse BeriecTna.

7. [TpoBepounas padota Nel «Pacuersl mo xumuueckoit popmyiie
BEIIICCTBA
Tema 1. Amombl xumuueckux nemenmos (10 uacos)

8. OCHOBHBIE CBEJICHUSI O CTPOCHUH aTOMOB

9 M3meHeHus B cOCTaBe sJiep aTOMOB XUMHUUECKUX 3JIEMEHTOB. M30TOTIbI

10 CtpoeHue 3JIeKTPOHHBIX 000J04YEK aTOMOB.

11. [leproauyeckast cuCTeMa XUMUUYECKUX JIEMEHTOB U CTPOCHHUE aToMa.

12 Nonpl. MoHHAsS XUMHYECKas CBS3b.

13-14 KoBaneHTHas CBS3b.

15 MeTtannnaeckas XUMHIECKas CBA3b.

16 O000111eHME U cUcTeMaTU3alns 3HaHUH 110 TeMaM "'BBenenue.
[IepBoHayanbHbIE XUMUYECKHAE NOHATHS", "ATOMBI XUMUYECKUX
AJIEMEHTOB".

17 Kontpoinbhas padota Nel o reme "Beaenue. [leponauanbHbie
XUMHAYECKHE MOHATHS", " ATOMBI XMMHUYECKHUX DJIEMEHTOB'".

Tema 2. Ilpocmoie seuiecmea (6 uacos)

18 ITpocThlie BeniecTsa - METALIbL.

19 [IpocThie BelecTBa ~-HEMETALIBI.

20 KonnuectBo BemnecTBa. MouisipHasi macca.

21 Mounsipabiii 00beM ra3oB. 3akOH ABOraipo.

22 Pemenune pacueTHbIX 3a71a4.

23 O06o01eHne U cucTeMarr3aiys 3HaHui 1mo TeMe «IIpocTeie BemecTBay.
[IpoBepounas padbota Ne2
Tema 3. Coedunenusn xumuueckux nemenmos (12 uacoes)

24 CTterneHpb OKHUCICHUS.

25 Baxnetiue kiaccbl OMHAPHBIX COCTMHEHUN — OKCUIBI U JIETYIHE

BOJIOPOJIHBIE COCIUHEHUS.
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26. OcHoBaHus.

27. Kucnorsl.

28 Comu.

29 O000111eH1E U cucTeMaTU3ausa 3HaHui 1o TeMe «CoennHeHns
XUMHYECKUX DJIEMEHTOB

30. AMopdHBIC U KpUCTAJUNIMYECKHE BellecTBa. Kpuctamnyeckue pemeTKy.

31 YucTeie BEIECTBA U CMECH.

32. MaccoBast 1 00beMHas J0JIM KOMIIOHEHTOB B CMECH (pacTBopa).

33 Pemenue pacueTHBIX 3a/1a4 HAa HaX0XJAeHUE 00BEMHOM M MaCCOBOM J0JICH
CMECH.

34. O06o06menue u cucteMarrsanys 3Hanuii mo remam: "lIpocteie BemecTBa",
"CoenqnHeHNsI XUMUYECKHUX DJIEMEHTOB" .

35. Kontponsnas padora No2 o temam "IIpocteie Bemectra", "CoequHeHus
XUMHYECKHUX JIEMEHTOB".
Tema 4. Hzmenenus, npoucxooawue c eeuwgecmeamu (10 uacoe)

36. du3nuecKue SIBJIICHUS B XUMUU.

37. XUMHUYECKHE PEAKITUU.

38. XUMHUYECKHE YPAaBHCHUS. 3aKOH COXPAHEHUSI MacChl BEIIECTB.

39. PacueTpl 0 XUMUYECKUM yPaBHEHUSIM.

40 Tunel xumnuyeckux peaknuii. Peaknum pasnoxeHnus.
CKOpOCTh XUMHUUECKON PEaKIIHH.

41. Peaknimu coenuHeHus.
OOparuMble 1 HeOOpaTUMbIE PEAKLIUU.

42. Peakuuu 3amenienns 1 ooMeHa.

43 PacueTbl M0 XUMHUYECKUM YPaBHEHUSIM.

44, OO0o0611enne U cucTteMaTru3alys 3HaHui mo teMme "M3Mmenenus,
IIPOUCXOIAIINE C BEMIECTBAMH

45 Kontponwsnas pabdora Ne3. mo Tteme: "M3mMeHeHUs, MPOUCXOJSIIUE C
BENIECCTBAMU".
Tema 5. IIpocreiinue onepanum ¢ BenmecTsom (7 4acoB)

46. [TpakTuueckas padbora Ne2 "HabsroneHue 3a ropsiieit ceeuoi".

47. [TpakTuueckas padora Ne3 "AHnanu3 nouBsl U BOABI".

48. [TpakTrueckas pabota Ned "[Ipu3HaKku XUMHUUECKUX pPeaKimii'.

49, [Ipaktrueckas padora Ne5S "IlomydeHue BOAOpoOJa U OMPEACIICHUE €ro
cBolcTBa".

50. [Tpaktuueckas padbora Ne6 "[lonydyeHue u cBoiicTBa Kucjaopoza"

51 [Ipaktrueckas pabota Ne7 "[IpuroToBieHue pacTBopa caxapa u pacyeT
€ro MacCOBOM J0JIM B pacTBOpe".
Tema 6. PacrBopenme. PacrBopbl. CBoiicTBa  pacTBOpPOB
3JIEKTPOJIMTOB.
OKHCIUTEIHHO — BOCCTAHOBHUTEIbHBIE peaknnu (18 yac)

52 PactBopenue. PactBopumocTs. Turbsl pacTBOpOB.

53 OnextposmTudeckas aucconuanusi. OCHOBHBIE TMOJOKEHUS TEOPHH
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C-)HeKTpOHI/ITI/I‘IeCKOﬁ AUCCONMAITHM.

o4 HoHHbIE ypaBHEHUS peaKIuid

95. [Tpaktuueckas padora Ne§ "YcnoBusi mpoTekaHusi XUMUYECKUX PEAKLIUM
MEXKy pACTBOPAMM DJIEKTPOJIUTOB'.

56. Kucnotsl B cBeTe TO/I.

57 OcHoBanus B cete TOJI.

58. Oxkcuanl B cBete TO/I.

59 Couu B cBete TO/I.

60. ['eneTnueckas CBsI3b MEXK]Y KJlacCaMl HEOPTaHMYECKUX COCTMHEHUN

61. [TpakTuueckas padbora Ne9 "CBolicTBa KUCIOT OCHOBaHHU M, OKCUIOB U
conen".

62. O06o001eHne 1 cucTeMarr3als 3HaHui 1o TeMe "PacTBopenmue.
PactBopbl. CBOMCTBA paCTBOPOB 3JEKTPOIUTOB".

63. OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiiui. CBOMCTBA KJIACCOB
BEIECTB B OKUCIUTEIIHPHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

64,65 VYnpaxHeHus B COCTaBJIEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. O000I1IeHe U CUCTEMATH3allMs 3HAaHUM 10 TEME.

66. [Tpaktnueckas padota Nel(Q "Pemenmne skcnepuMeHTaIbHBIX 3a71a49".

67. O600111eH1E ¥ cCUCTEMAaTH3alMs 3HaHUM 3a KypC XUMUHU § KJIacc.

68. HToroBast KOHTpoOJIbHAS paboTa.

9 kaacc
Homep \ Tema

IToBTOpEHME OCHOBHBIX BONPOCOB Kypca 8 Kiacca U BBelleHHe B Kypce 9 kiacca (124yacoB)

O01mas xapakTepucTHKA XUMHYECKUX JIEMEHTOB M XMMHUYECKUX pPeaKIuii.

1 [ToBTOpEHNHE

2 IToBTOpEHUE

3 IloBTOpEHME

4 [ToBTOpEHUE

5 XapakTepuUCTUKa XUMUYECKOTO dJIEMEHTAa-MeTallla HAa OCHOBAHUU €T0
noyioxxeHus B [ICXD JI.M. MenneneeBa

6 XapakTepUCTUKa XUMHUYECKOTO 3JIEMEHTa-HeMeTala Ha OCHOBAaHUU
ero nonoxenus B IICXD JI.1. Menaeneena.

7 XapakTepuUCTUKa XUMHYECKOTO 3JJIEMEHTa IO KHUCIOTHO-OCHOBHBIM
CBOMCTBaM 0Opa3yeMbIX WM COEIUHEHHH. AMQOTEepHBIE OKCHUIBI H
TUIPOKCHUJIBI.

8 [lepnonnueckuii 3aKoH U niepuoanyeckas cucrema /[.1. Menaeneesa B
CBETE YUEHUs O CTpOeHUU atoma. X 3HaueHune

9 XHUMHUYECKasi OpraHu3alsi Ipupoabl

10 Xumnueckue peakuuu. CKOpOCTh XUMUYECKOW pEeaKIun

11 Karanusatops! u karanus

12 Kourpouabnass padora Ne 1 no teme «lloBTOpeHHE OCHOBHBIX
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\ BOIIPOCOB Kypca 8 Kjiacca U BBEJICHUE B Kypc 9 kiacca»

Tema 1. MeTasibl (18 yacoB)

13 Bek menHbIi, BeK OpOH30BBIN, KEIC3HBIN
ITonoxenne metaiioB B [ICX3, cTpoeHne aTOMOB..
14 Merannuyeckass CBSI3b, METALTHYECKAs KPUCTAILUIMYECKAS DPEIIeTKa.
Pu3nyecKkre CBOMCTBA METAJIOB.
15-16 O01Me XUMUYECKUE CBOMCTBA METAILIIOB.
17 Crioco0bl MoJTy4eHUs METAJIJIOB
18 CmnaBbl, UX cBOMCTBa M 3HadeHUEe. Kopposusi METaioB M CHOCOOBI
O00pbObI C HEH
19 OO6m1as XxapaKTepUCTHUKA IIEJIOYHBIX METAJIOB
20 Baxnenmue coeguHeHHS IIIEJOYHBIX METAIJIOB, HMX CBOWMCTBA H
MIPUMEHEHHUE B H/X.
21-22 OO6m1as xapakTepruCTHUKa JIEMEHTOB I1aBHOM noArpynisl || rpynmsl.
bepuuii, MarHuil ¥ MEII0YHO3EMEIIBHBIE METAJLIIBI.
23 AJIOMUHUHN, ero pU3nyeckne U XMUMUYECKHE CBOMCTBA
24-25 Kenezo, ero ¢puznveckre 1 XMMUUECKHUE CBOMCTRA.
I'enetnueckue psawl xemnesa (1) u (11).
26 IpakTnueckass padorel Ne 1  «OcyliecTBieHUE  IEMOYKH
npespaneHniny. Macrpykrax no Th
27 IIpakTnuyeckass padora Ne 2 «[lonyyeHne u CBOMCTBA COEIMHEHUMN
METAJIIOBY.
HNuctpykrax no Th
28 IpakTnueckass padora Ne 3 «DKclepUMEHTaJIbHbIE 337a4u IO
pacno3HaBaHUIO U MOJy4YeHuto BemecTBy. Muctpykrax no Th
29 CucremaTtuzanys 1 KOpPeKIKs 3HaHUM 1o Teme «MeTajlib»
30 KonTtpoabnas padora Ne 2 no teme «MeTanibi»
Tema Ne 2. Hemetauasl (25 yacoB)
31 OO01mas xapakTepUCTHKA HEMETAIJIOB
32 Bonopoa. Bona.
33 Onementsl VIl rpynnmel  rnaBHoM moarpynmbel  [ICX3:  o6mas
XapaKTePHUCTHUKA TaJIOTCHOB
34 OCHOBHBIC COCJIMHEHUS TaJJOI¢HOB, X CBOMCTBA.
35 [TomyyeHnune ranoreHoB. buonorudyeckoe 3HAYEHHE W NPUMEHEHUE
raJIOT€HOB.
36 Onementsl VI rpynnel  mmaBHoMl moarpynnsl  [ICXD:  obmias
xapaktepuctuka. Kucnopon.
37 Cepa, € pusznueckre U XUMUYECKUE CBOMCTBA
38 Coenunenust cepbl. Oxcunsl cepel (IV) u (VI), ux mnonydenwue,
CBOWCTBA U IPUMEHEHUE
39 CepHasi KHUCJIOTHI U UX COJIH.
40 [Tpoun3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM
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41

IIpakTnuyeckass padora Ne 4 «PemieHne >KCIEpUMEHTAIBHBIX 33]1a4
1o teme «lloarpynna kucinopona». MHcTpykTaxk no Th

42 Onementsl V  rpymmbl  rnaBHoM  moarpymnmbl  [ICXD:  obmias
XapaKTepUCTHKA. A30T

43 AMMHAK, CTPOCHHUE, CBOWCTBA, MOJYyYEHUE U TPUMEHEHHE

44 Conmn aMMOHHS, UX CBOMCTBA U NPUMEHEHHE.

45 A30THas KMCIIOTa, €€ CBOMCTBA M IPUMEHEHHUE. HUTPAThl U HUTPUTHI

46 dochop

47 Coenunenusi ¢ochopa — OKCHUIBI, KHUCIOTHI, coiu. DochopHbie
yIoOpeHus

48 OnemMeHThl T1aBHOW mnoArpynnsl |V rpynmnel I1aBHOW MOATPYMIIBI:
oO11ast XapakTepUCTHKa. YTIepo.

49 Kucnopoanbie coenuaenus yriepoaa — okcuabl yriepoaa (1) u (1V).
YroapHas KUCIIOTa U €€ COIU

50 IpakTnueckass padora Ne 5 «PeiieHue 3KCrepUMEHTAIBHBIX 3aJ]1a4
1o teme «lloarpynne! azora u yrnepona». Macrpykrax o Th.

o1 IIpakTuyeckass padora Ne 6 «llonyuyenue, coOupanue u
pacno3HaBaHue razosy. Mactpykrax no Th

52 Kpemuuii u ero coenuHeHust

53 Cucrtemaruzanus U KOppeKus 3HaHui no teme «HemeTranib»

o4 Kontpoabnas padora Ne 3 no teme «HemeTaubi»

Tema 3. IlepBoHauasbHbIE MPEICTaBICHUS 00 OPraHUYECKUX BEIIECTBAX 8 4

55 [Ipenmet oprannyeckoi xumu. CTpoeHUE aToMa yriaepoaa
56 [IpenenvHbIE YTIEBOIOPOIHI.
du3uvecKue CBOWCTBA yriIeBOI0POIOB.
HenpenenbHbie yraeBoaopoabl. ITUIIEH U €r0 TOMOJIOTH
57 [IpenenpHBIC OTHOATOMHBIE U MHOTOATOMHBIE CITUPTHI
58 [IpenenbHbIE OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHL. CI105KHBIE A(UPBI
59-60- XKupsl, Oe’aKu 1 AMUHOKUCIIOTHI, YTIIEBO/IBI.
61
62 [Tonmumepsl
Tema 4 O600111eHME 3HAHMI 332 KypC OCHOBHOM HIKOJIBI 6 4acoB
63 IToBTOpEHME
64 IToBTOpEHNME
65 IToBTOpEHue
66 Nrorosas koHTpoabHAs paboTa 3a Kypce 9 kiacca
67 [ToBTOpEHue
68 IToBTOpEHUE
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