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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
oOyuatorumcs ¢ 3I1P ycBoUTh KJIFOYeBbIE XUMUYECKHUE KOMIIETEHIIUU U TIOHATH POJIb
¥ 3HAUYCHHE XUMHUHU CPEJIU APYTUX HAYK O MIPUPOJIE.

N3yyenne xumMuu crocoOCTBYEeT (HOPMHUPOBAHHUIO Y OOYYaIOIIUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOEHHUIO OOIEHAYYHBIX METOJOB (HaOJtO/IeHue, H3MEpEeHHe,
HKCIIEPUMEHT, MOJCIUPOBAHUE), OCBOCHHUIO IMPAKTHYECKOTO MPUMEHEHHUS HAYYHBIX
3HaHWH, OCHOBAaHHOTO HA MEXIPEAMETHBIX CBA3SIX C mpeameramu «Dusmkay,
«buonorusi», «l'eorpapusa», «Marematuka» u  GOPMUPYET  KOMIICTEHIIHH,
HE0OXO0UMBIE IS TTPOOIHKEHHUS 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yyenne XuMuUM CHOCOOCTBYeT pa3BuTui0O y oOydarommxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpaXeHus, (YHKUMOHAJIBHOM TpPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh HHGPOPMAIIUIO, TPEICTABICHHYIO B
pa3IMYHBIX (opMax. 3HAUUMOCTD MPEAMETa JJIsl Pa3BUTHS KU3ZHEHHOU KOMIIETEHIIUU
0Oy4JaroIuXxcst 3aKII0YaeTCs B YCBOCHUU OCHOBBI XUMUYECKUX 3HAHUH, HEOOXOAMMBIX
IUI TIOBCEHEBHOM J>KM3HU; HABBIKOB 3/J0pPOBOrO0 M 0O€30MacHOro HJsl YelloBeKa U
OKpYKarolIen ero cpebl 00pasza ku3Hu; POPMUPOBAHUU IKOJIOTUUECKOU KYIbTYPHI.

[IporpamMma oTpaxaer cojepkaHue OOydeHUs MpeaMeTy «XUMHUS» C yIeTOM
0Cco0BIX 00pa3zoBaresbHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 311P. OBnanenne yueOHbIM
OpeIMETOM «XUMHUS» MPEACTABISIET OMPEACICHHYIO TPYIHOCTb Il O0OY4arOMINXCS C
3[IP. DOT10 cCBs3aHO C  OCOOCHHOCTSIMH  MBICIUTEIILHOM  JIESITEJIBHOCTH,
NepUOANYECKUMU  KOJICOAHHWSMM  BHHMAaHMS, MajJblM  OOBEMOM  HaMSTH,
HEJOCTAaTOYHOCThIO OOIIEro 3amaca 3HAHWN, TOHW)KCHHBIM I103HABATEJIbHBIM
MHTEPECOM M HU3KHM YPOBHEM PEUEBOT0 PA3BUTHS.

Jlia npeoaosieHus: TpYAHOCTEM B HM3yYEHHHU YYEOHOro mnpeamera «XHMHs»
HeoOXxoAauma ajanTanus oO0beMa M XapakTepa Y4eOHOro wmarepuana K
MO3HABATEIbHBIM BO3MOXKHOCTSM JaHHOW KaTeropuu OOy4arolluxcsi, Y4eT HX
OCOOEHHOCTEH pa3BUTHUS: HCIOJIb30BAHUE aAJTOPUTMOB, BHYTPUIPEIMETHBIX U

MCIKIIPCAMCTHBIX CBHSGfI, IMOCTCIICHHOC YCJIOKHCHHC U3YIdCMOI'0 MaTCpHaJia.



[Ipy u3yyeHUM XUMHUU HEOOXOJUMMO OCYIIECTBIJISITh B3aUMOJICHCTBUE Ha
noJiuceHcopHoi ocHoBe. Oco0oe BHUMaHUE CIENYyeT YISIUTh (POPMUPOBAHUIO
BU3YAJIbBHOTO KaHAJIa BOCHPUATUSA. BO3MOXHO BBIJIEJIEHHUE OTHENBHBIX YPOKOB Ha
pelieHue 3a7a4 B CBSI3U CO CIIOKHOCTBIO aHanu3a Tekcta ooyvaroniumucs ¢ 3I1P.

Teopernuecknii Marepuan PEKOMEHIYETCsl M3y4arh B IIPOLIECCE MPAKTUYECKOU
nearenbHocTd.  OpraHu4eckoe  €IMHCTBO  MPAKTUYECKOM U MBICIUTEIBHON
JESATENBPHOCTH OOYydYalomMXCd Ha YpOKaX XHUMHH CIIOCOOCTBYIOT TIPOYHOMY H
OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMWYECKMX 3HaHUH u yMeHuid. Ocoboe
BHUMAHHUE MPHU M3YYCHUU XHUMHUHU YICIACTCS HU3YYEHHIO «CKBO3HBIX» TMOHSITUUA H
(OopMHUPOBaHHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuUaa.

OCHOBHOI HeJIbI0 U3Yy4YeHUs y4eOHOro mnpeamera «XUMHS»  SIBISETCS
dbopMupoBaHUE XMMUYECKUX 3HAHWM, HEOOXOUMBIX JJISI OCO3HAHUS 00y4aroITUMHUCS
XUMHUYECKON KapTuHbI Mupa. OnpeneneHHblii 00beM XUMUYECKUX 3HAaHUN HE00X0 UM
KakK JUIsl TOBCEIHEBHOM >KU3HU, TaK W JJIs1 JEATEIbHOCTH BO BCEX OOJACTSAX HAYKH,
HapOJHOT0 XO351CTBA, B TOM YHCJIE HE CBSA3aHHBIX C XUMHEN HENOCPEACTBEHHO.

Baxxnenmumu 3agjayamMm Kypca XUMHUH SBIISTFOTCSA :

— (QopmupoBaHue NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUN O
BEIIECTBAX, WX TMPEBPAICHHUSIX W NPAKTUYECKOM IPUMEHEHHH; OBJAJCHUE
MOHSTUMHBIM aNIIAPATOM U CUMBOJIMYECKUM SI3IKOM XUMUU;

— OCO3HaHUE OOBEKTMBHOW 3HAYMMOCTH OCHOB XMMHUYECKON HAayKH Kak 00JacTh
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX MPEBPAIICHUN HEOPTraHUYECKUX U
OPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHI XUBOW U HEKUBOW MPUPObI;
yrayOJaeHue Npe/ICTaBIeHUI 0 MaTepUaIbHOM €IMHCTBE MUDA;

— OBJIAJICHHE OCHOBaMH  XHMHMYECKOW  T'PaMOTHOCTH: CIIOCOOHOCTBHIO
aHAJIM3UPOBATh W OOBEKTHUBHO OIEHUBATh JKU3HEHHBIE CUTYallUU, CBSI3aHHBIE C
XUMHEH, HaBblKaMu O0€30MacHOro oOpallleHHus C BEIECTBAMU, HCIOJIb3YEMBbIMU B
NOBCEIHEBHON KM3HW; YMEHHEM aHAJIM3UPOBAaTh W IUJIAHUPOBATH 3KOJIOTUYECKHU

0e30macHOe MOBEICHUE B IIEJSIX COXPAHEHHUS 3I0POBbS U OKPYKAIOIIEH CPeIbI;



— (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 MPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

— NpUOOpETEHNE ONbITa UCTIOJIB30BAHUS PA3TUUYHBIX METOJOB U3YUEHUS BEILIECTB,
HAOMIOJIEHNST 32 WX TPEBPAIICHUSMU TPU TPOBEACHUHM HECIOXKHBIX XUMHUYECKUX
AKCIIEPUMEHTOB C UCIOJIb30BAHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U IPUOOPOB;

— (hopMupoBaHHE MPEJCTaBICHUA O 3HAYEHUH XUMHYECKON HAYKH U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX NpolsieM, B TOM YHCIE€ B NPEIOTBPAIICHUU
TEXHOTE€HHBIX U KOJIOTMYECKUX KaTacTpod.

Ocobennoctu ncuxuyeckoro passutus oOydarommxca ¢ 3[1P oOycnosnuBaoT
JOTIOJTHUTENIbHBIE ~ KOPPEKIMOHHBIE  3a7aud  y4yeOHOTO TMpeaMeTra  «XUuMUs»,
HalpaBJeHHbIE Ha PAa3BUTHE MBICIUTEIBHON U PEUYEBON JESTENHOCTH, MOBBIIICHHUE
MO03HABATEJIbHON aKTUBHOCTH, CO3JAaHUE YCJOBHMH JJII OCMBICIIEHHOTO BBITIOJHEHHUS
y4eOHOU pabOTHI.

OOyueHue yueOHOMY MpeameTy «XUMHs» HE0OXOAUMO CTPOHUTHh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUHU Ui YCBOEHUS IMPOTPaAaMMHOr0 Marepuaia oOy4arolIMMUCS C
3I1P. bonpiioe BHUMaHHUE JOJDKHO OBITH yIEJeHO OTOOpY ydeOHOro marepuana B
COOTBETCTBUM C TMPHUHIMUIIOM JOCTYIMHOCTH TpPH COXpaHEHUH 00Iero 06a30BOTo
ypoBHA. OH JIOJDKEH 10 COJACpPKAaHUI0O M O00BbeMYy OBbITh aJaNTUPOBAHHBIM JIJIS
obydarommxcs ¢ 3[IP B coOTBEeTCTBMM ¢ HX 0COOBIMH OOpa30BaTEIbHBIMU
noTpedHocTsiMU. CrietyeT 00JIeryuTh OBlafieHue MarepuanoM ooydatomumucs ¢ 3I1P
MOCPEICTBOM €ro  JETATBHOTO OOBACHEHHS] C CUCTEMAaTHYECKUM MOBTOPOM,
MHOTOKpPaTHOM TPEHUPOBKH B TPUMEHEHUH 3HAHUN C HCIOJIH30BAaHUEM IPUEMOB
AITOPUTMHU3AIMY U BU3YaJIbHBIX OMOP, 00yYEHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bbonbiioe 3HaueHue AJis NOJHOIIEHHOTO YCBOSHUSI yueOHOTO MaTepuaia uMeeT
oropa Ha MEXIPEIMETHBIE CBSA3M BOMPOCOB, U3YYaEMbIX B JaHHOM KypCe, C TAKUMU
yueOHbIMU mnipeaMeTramu  Kak «leorpadusy, «Dusukay, «buonorusy. Ilo3Bomss

paccMaTpuBaTh OJMH W TOT XE& Y4YEOHBIM Marepuans ¢ pa3HbIX TOYEK 3pPEHUs,



MEKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIYUIIIEMY OCMBICIICHHUIO, 00JIee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMECHUU.

[Ipy moATOTOBKE K ypOKaM Y4YUTENb JOHKEH MPEAyCMOTpeTh (DOpMHUpOBaHUE Y
o0ydJaromuxcs yMEHUM aHaIU3UpPOBaTh, CpaBHUBATh, O0000IIATh HM3y4acMbIH
Marepuaj, IUIAaHUPOBAaTh MPEACTOSIIYI0 padoTy, OCYIIECTBIATH CaMOKOHTPOJIb.
HeoO6xomuMo TOCTOSHHO CHIEAWTh 3a IPABHWIBHOCTBIO PEUEBOro 0GOpMIICHUS
BbICKa3bIBaHUI oOyuaromiuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMU TIOBEJIEHUSI U AESATEIbHOCTH oOydaronuxcsi ¢ 3I1P
(pacTOPMO>KEHHOCTh, HEOPTaHU30BAHHOCTb) HEOOXOJIWM CTPOXKAUIIHMK KOHTPOJb
COOJIIOZICHUS MPABWI TEXHUKU 0€30MaCHOCTH MPH MPOBEACHUU JTAOOPATOPHBIX PabOT
B XMMHYECKOM KaOHHETE.

[IpumepHas mporpamma NpeayCMAaTPUBAET BHECEHUE HEKOTOPBHIX M3MECHCHUU:
BKJIFOYEHHUE OTJEJIbHBIX TE€M WIIM IEJbIX pa3eioB B Marepuajabl A 0030pHOTO,
03HAKOMHUTEIHHOTO HM3YYCHHsI; 0COOYI0 TOCIEOBATEIIBHOCTh M3YYEHUS HEKOTOPBIX
TEM.

H3menenus npoepammoi

B 03HaKOMHUTENBHOM IUIAHE [JAKOTCSA TEMBI, BBIJACICHHBIE B COACPKAHUU
MIPOTrPaMMBbI KYPCHUBOM.

N3ydyenue Tembl «CTpOEHHE BEIIECTB. XHMHUYECKas CBSI3b» BO3MOKHO
MapJUICNIbHO M3ydaTh ¢ TeMol «llepBoHaYaIbHBIE XUMHAYECKUE MOHITHS», YTO JACT
BO3MOXKHOCTh YBEJIWYCHHMsS] BPEMEHHM Ha OTpPa0OTKY TOHSATHUM Ha KOHKPETHBIX
MpUMepax Npu U3yUEHUHU COAEpKaHus Kypca XuMuu 9 Kiacca.

Temy «XuMHUUECKHE PEAKIIMA» BO3MOKHO YACTUYHO WM MOJHOCTHIO U3YYUTH B
8 Kjacce.

Pacripenenenne komvyecTBa 4acOB HA U3YYEHUE TEM 3aBUCUT OT KOHTHHIECHTA
obyvaromuxcsa kiacca. CrenyeT MNpeaycCMOTPETh BBIACICHUE JTOMOJHHUTEIHHOTO
BpPEMEHH Il M3Y4YeHHUs HanOojiee Ba)KHBIX BOIPOCOB, MOBTOPEHUS IPOMIACHHOTO

MaTepuala, OTpabOTKH HABBIKOB HAITMCAHUSI XUMUYECKUX (OPMYI U YpaBHEHUH.



Mecto yueOHOIo npeaMera B yueOHOM ILIAHE
B cooTBeTcTBUU C YUCOHBIM IUTAHOM BCETO HA M3yYCHHE XMMHUH 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 €JMHCTBA U LEJOCTHOCTU OKPYKAIOIIEr0 MUPA, BOBMOKHOCTH €0
[I03HABAEMOCTH U 0OBSICHUMOCTH Ha OCHOBE JOCTMKEHUH HAYKH;

* BBICTpaUBaHUE LIEJIOCTHOTO MUPOBO33PEHUS;

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

* OIICHKA SKOJOTMYECKOTO PUCKA B3aUMOOTHOIIEHUH YeJIOBEKa U MPUPO/IBL;

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

MeranpeameTHble pe3yJibTaThl

Pecynamuensie:

* oOHapyXuBaTh W (OPMYJIHPOBATH YYCOHYIO MPOOJIEMY, ONPENeNiTh IEb
y4eOHOMU AeSITeNbHOCTH;

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

* COCTaBJISITh (MHAMBUAYAIbHO WM B TPYNIIE) IUIaH PELICHUS] TPOOJIEMBI;

* paboTas Mo IjaHy, CBEPATh CBOU JECHCTBUS C LENIBIO U, IPU HEOOXOAUMOCTH,
UCTIPABIISATh OLINOKHY;

* B MAJIOTe C YYUTEJIEM COBEPIICHCTBOBATh KPUTEPUU OLIEHKH.

Kommyuukam uenbole:



* OpraHu30BbIBaTh YYEOHOE B3aMMOJICHCTBUE B rpymme (ONpeaensiTh oOIue
LEJIH, PaclpeiesiTh POJIH, I0rOBApUBATHCS APYT C IPYIOM U T. 1.).

Ilo3nasamenvnuie:

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

* BBISBIIATH IPUYHMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHUIA;

* OCYIIECTBISTh CpaBHEHWE, KIACCU(MUKAIMIO XUMHUYECKUX BEIIECTB IO
3aJIaHHBIM OCHOBAHUSM U KPUTEPUSIM JIJIsl YKa3aHHBIX JIOTHYECKUX OIepalui;

* 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.

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

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

® ONUCHIBATh C OMOPOW HA TUIAH CBOWCTBA TBEPJIbIX, KUJAKHUX, ra3000pa3HBIX
BEIIECTB, BbIJIEIISAS UX CYIIECTBEHHbIE PU3HAKH,

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

® [OHUMAaTh CMBICII 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSTHCTBA

COCTaBa, aTOMHO-MOJICKYJISIPHOU TEOPHH;



® pa3nuyaTh IOCJE MPEIBAPUTEIHLHOTO aHaIN3a XUMHUYECKHE U (PU3HUECKHe
SBJICHUS;

® Ha3bpIBaThb XUMUUECKHE JIEMEHTHI;

® OIpEJENATh COCTAaB BEUIECTB M0 X GOopMyIaMm;

® ONpEeJeNATh BAJCHTHOCTh U CTENEHb OKHUCIIEHHS AaTOMOB 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 BBIMOJTHEHUHA XUMHYECKOTO OTIbITA;

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

® COCTaBISTh  MOJICKYJISpHBIE  YpPaBHEHMs ~ XHMHUYECKUX  PEaKIUH,
MOJICKYJIIpHBIE TIOJHbIE M COKpAIllEHHbIE HOHHBIE ypaBHEHHUS peakuuidl oOMeHa,
COCTABJIAITh YPABHEHUS JIEKTPOJMTHIECKON JUCCOLMALINN KUCIIOT, IEJI0YEH, COJIEH;

e coOmoaTh mpaBuia 0e30macHoN paboThl MPU IPOBEICHUH OIBITOB;

® [10JIb30BaThCS JJA0OOPATOPHBIM 000PYIOBAaHUEM U TTOCYIOM;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYSIPHYIO U MOJIIPHYIO MAacChl BEILECTB;
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 (PU3NYECKHE U  XMMHUYECKHE CBOWCTBAa  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
U3YyYEHHBIM KJIaCCaM HEOPraHMYECKUX BELIECTB: OKCHJIOB (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;

® TPUMEHSTH 3aKOH ABOTajpo;

® OmnepUpoBaTh Ha 0A30BOM YPOBHE MOHSITHEM «TEIIOBOU 3PGHEKT peakuum,
«MOJISIPHBINA 00beM» IIPU PELICHUY 337a4;

® XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA BO/IbI;

e onepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «PACTBOPY;

® BBIYHUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

® IIPUTOTOBJIATH PACTBOPBI C ONPENEIICHHOW MACCOBOW JIOJIEM PAaCTBOPEHHOIO
BEILECTBA;

® Ha3bIBATh COCAUHEHUS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

® OMNpEelensATh MPUHAIECKHOCTh BEIIECTB K  ONPEIAEICHHOMY  KJaccy
COEMHEHUI C OMOPOM HA ONPEJEIIEHUS, B TOM YUCIIE 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
OKpAacKu 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 TIPYIIIBI M MEPHOJA B MEPUOJUUYECKON CUCTEME
JI.1. Menneneena ¢ onopoit Ha ornpeieseHus Pu3nueckoro CMbICa,;

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHsSI CTPOCHHUS aTOMOB, CBOWCTB

QJICMCHTOB B IpCAciax MallblX INCPHUOAOB H TJIABHBIX IOATrPYIIl C HCIIOJIb30BAHUCM



CXEMbI U3BMEHEHUSI 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 MEpPBbIX 20 3IEMEHTOB NEPUOIUYECKON
cuctemsl .M. Menneneea 1o iany;

® UCIIOJIb30BATh MOHATHS: «XUMHUYECKASI CBA3bY, «AJIEKTPOOTPULIATEIBLHOCTDY;

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

® ONpPENENSATh BHJ XUMHUYECKOW CBSI3M B HEOPraHUYECKHX COEAMHEHHSX I10
obpasiry;

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

® ICMOJIb30BaTh IOHSATHUS «UOH», «KATHOH», «AHUOH», <DIJIEKTPOJIUTHI»,
HEDJIEKTPOJIUTBIY, «IJIEKTPOJIUTHYECKAs JUCCOLMALMUA», «OKHUCIUTENbY, «CTEIEHb
OKHUCJIEHUS» «BOCCTAHOBUTEIBY, «OKHCIEHUE), «BOCCTAHOBJICHUEY;

® UMETh IIPEACTABICHUE O TEOPUH NIEKTPOIUTHYECKOMN TUCCOLNALINY;

® OOBSCHATH CYIIHOCTb TIpollecca AJIEKTPOJIUTHYECKON JHUCCOLMAIMU |
peakimii HOHHOTO OOMEHa;

® ONpeessATh BOBMOKHOCTb MPOTEKAHUS PEAKIIM 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, allOMuHuUs, keneza(2+) wu (3+), wmeau(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 IEHCTBHIA;

® 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: YIIEKUCIIOTO T'a3a, aMMHUaKa;

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

® XapaKTepHU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOEHUEM MU CBOMCTBAMH
METaJJIOB;

e Ha3bpIBaThb OPraHUYECKHE BELIECTBA MO UX (opMyJie: METaH, 3TaH, dTUJIEH,
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 OOpaIaThCs C BELIECTBAMH B IIOBCEHEBHOM KU3HU;

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

Buinycknux noiyuum 603Mo*CHOCHb HAYYUMbCA:

® BBIJBUTaTh M MPOBEPATh IKCIEPUMEHTAIBHO 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 BEIECTBA IO COCTaBY, CTPOEHUI0O M 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 CTEIEHEW OKHUCICHUS 3JIEMEHTOB, BXOISAIINX
B €T0 COCTaB;

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

® BBLIABUraTh M TMPOBEPATh DKCHECPUMEHTAIBHO THIIOTE3bl O pe3yJbTaTax
BO3JICCTBUS Pa3IMYHBIX (pPaKTOPOB HA M3MEHCHHE CKOPOCTH XHUMHYECCKOW 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, CIOCOOOB
MOJYYEHHUSI ¥ pACTIO3HABAHUS BEILIECTB MO/ PYKOBOJICTBOM MEJArora;

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

® KPUTHUYECKHU OTHOCUTBCS K TICEBJIOHAYYHOM nHpopmarumy,
HEJI00POCOBECTHOM peKIaMe B CPEACTBAX MAaCCOBOM 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 COOJIIOACHUS MPEANUCAHHMM, TIpeajiaraéMblX B

MHCTPYKIHMSIX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U AP.

TpedoBaHus K MpeAMETHBIM pPe3yJIbTaTaM OCBOCHHUS Y4€OHOT0 MpeaMeTa

«XuMus», pacnpe/ejeHHbIe 110 roJgaM 00yYeHust



Pe3ynpTaThl 1o rogam (QOpMyNIHpYIOTCS MO MNPUHLHUIY A0OaBIEHUS HOBBIX
pe3yJbTaToOB OT TOJia K TOJy, YK€ Ha3BaHHbIE B MPEIAbIAYLIMX rofax MO3ULHMHU, Kak
paBWJIO, JOCJIOBHO HE TMOBTOPSIOTCS, HO YYMTHIBAIOTCS (pe3yJbTaThl OYEPEIHOTO
rojia o yMOJYaHUIO BKIIIOYAIOT Pe3yIbTAaThl MPEAbIYIINX JIET).

[IpenMeTHble pe3yabTaThl MO HUTOraM MEPBOI0 roJa H3y4eHUs y4eOHOro
npeaMera «XUMUs» JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH YMEHU |
— OpHUEHTHUPOBATbCA B MOHATHSIX W ONEpPUpPOBaTh MMM Ha 0a30BOM YpOBHE:

XUMUYECKUN DJJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, IIPOCTOE U CIIOKHOE
BEILECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), OTHOCHUTEIbHBIE ATOMHas U
MOJIEKYJISIDHAsE MAacChl, BaJEHTHOCTb, XUMHUYECKAsl CBA3b, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA 00bEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
XUMUYECKasi PEeaKklus, PEaKklUMu COEIUHEHHs, PEAKUUU Pa3JIOKEHHUs, PEAKLIUN
3aMeUIeHUs, peakuud OoOMEeHa, TeIIoBOM d3(PQeKT peakuuu, -5K30- WU
SHJAOTEPMUYECKHE PEAKLUUH, pPacTBOP, JJIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHCJICHMsI, MaccoBas J0JI1 XMMHUYECKOIO JJIEMEHTa B COCIMHEHUH, MacCcOBas
JI0JISl BEILECTBA B PAacTBOpPE (MPOLICHTHAs KOHLIEHTpalus), AJIi YCTAHOBJICHUS
B3aMMOCBSI3€M C TOMOIIBIO YUYWTENS MEKIY HM3YYECHHBIM MATEpHAIOM W IIPHU
NOJIYYEHHH HOBBIX 3HAHUM, a TAK)KE B MPOLECCE BHINIOJHEHUS YUEOHbIX 3a1aHUI U
IpHu padoTe ¢ ICTOYHUKAMU XUMHYECKON HHPOpMALINH;

— MPUMEHTh IPU BBINOJHEHUU YYEOHBIX 3aJlaHUM M PEIICHUH PAaCUETHBIX 33]a4 C
ONOpPOM Ha aNrOpPUTM YYEOHBIX NEUCTBUU WM3YyUYEHHBIC 3aKOHBI U TEOPHUU: 3aKOH
IIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOE YUEHHUE, 3aKOH COXPAHEHUSI MAaCChl
BEIIIECTB, 3aKOH ABOTraJipo;

— COCTaBJISAITh (pOpMysibI OMHAPHBIX BEHIECTB IO BAJICHTHOCTSM, CTEMEHAM
OKMCJICHUs, HA3BaHUIM BELIECTB C BU3yaJIbHOU OIOPOH;

— OIpeaeNsITh BAJICHTHOCTh U CTENEHb OKUCIEHUS aTOMOB 3JIEMEHTOB B OMHApHBIX
COEMHEHUSX C OIOPOM Ha ONPEAEIECHHUS, B TOM YHUCJIE CTPYKTYPUPOBAHHBIE;
IIPUHAJIEKHOCTD BEILIECTB K ONPEAEICHHOMY KJIacCy COCTMHEHUM;

— Ppa3inyarb M3Y4YCHHBLIC THIIbI XHMHUYCCKHX pCaKIII/Iﬁ (HO qucily MU COCTaBy



Y4YaCTBYIOIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3(PPEKTY) C OOPOI HA CXEMBI;
NOHUMATh CMBICJ 3aKOHA COXpaHeHHUs macchl; (opmynupoBaTh llepuognueckuii
3akoH J[.MI. MenneneeBa; MNOHMMAaTh  CYIIECTBOBAaHUE  INEPUOAUYECKOU
3aBHCHUMOCTH CBOWCTB XMUMHYECKUX 3JEMEHTOB (M3MEHEHHE pPaJNyCOB aTOMOB,
AJIEKTPOOTPULIATEBHOCTH) OT MX MoyoxeHuss B Ilepuonnueckoil cucreme u
CTPOEHUS aTOMa; UMETh MPEJCTABJIEHUE O KOPOTKO- U JUIMHHONIEPUOAHOHN (hopMax
tabmuuel JI.M. Menneneena;

OOBSACHATH CBA3b NOJIOKEHUS deMeHTa B Ilepuoanueckoil cuctemMe ¢ YMCIOBBIMU
XapaKkTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHMX 3JIEMEHTOB (COCTAaB M 3apsij
Aapa, 00IIee YUCIIO0 SJIEKTPOHOB U PACIPEIeTICHHE UX 10 3JIEKTPOHHBIM CIIOSIM) U
MOJIETISIMU aTOMOB TEPBBIX TpPeX NEPUOOB; KIACCUPUIMPOBATH XUMUYECKUE
3JIEMEHTHI C OMOPON Ha ompeneiaeHus (GU3NYECKOTO CMbIC/a HU(GPOBBIX JAaHHBIX
MIEPUOTNIECKON TaOTHUITHI;

XapakTepHU30BaTh XUMUYECKHE BJIEMEHThl NEPBbIX TpPEeX MEPHOJO0B, Kausi,
KablMs 1Mo ux noJsioxkeHnro B [lepuommueckon cucreme .M. MenneneeBa Ha
OCHOBE OIOPHOTO IJIaHa;

NOATBEPKIaTh HA MPUMEPAx 3aBUCUMOCTb CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX
nosioxkenus: B llepuoguyeckoil cucteMe M CTPOEHMS aTOMa; HPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXAY CTPOCHHUEM AarOMOB XHMHYECKHX 3JJIEMEHTOB U
CBOMCTBaMHU 00pa30BaHHBIX UMH MPOCTHIX U CIOKHBIX BEILIECTB;

XapakTepHU30BaTh (PU3NYECKUE M XUMHUYECKHE CBOMCTBa KHUCIOpPOJa, BOJOPOJA,
BOABl MO IUIAHY, a Takke OOUIMe CBOWCTBA BEIIECTB, MPUHAMICKAMIMNX K
U3YYEHHBIM  KJIacCaM  HEOpPraHMYECKHUX  BEIECTB: OKCUAOB (OCHOBHBIX,
KUCJIOTHBIX, aM(OTEpHBIX), OCHOBAaHUM, KHUCJIOT, CoOJed (CpeaHux) ¢
UCIIOJIb30BaHUEM CXEMbI «I €eHEeTHUECKHE B3aMOCBSI3NY;

COCTaBIATH C OMNOpPOM Ha oOpas3el; MOJEKYJISIpHblE YpaBHEHUS PEaKIUi,
WUTIOCTPUPYIOIIUX XUMHUECKHE CBOMCTBA M3YUYEHHBIX KJIacCOB / IPYII BEILECTB,

d TAKKC IMOATBCPIKAAIOMNX I'CHCTHYCCKYIO B3aNMOCBA3b MCKY HUMU



ONpENENsATh  BO3MOXHOCTb  IPOTEKAaHUS  XMUMHUYECKUX  PEAKIU  MEXIy
W3Y4YECHHBIMU BEILIECTBAMH B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS;

BBIUKCIIATH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJBSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMUMHUYECKOIO 3JIEMEHTa B COEAMHEHUH; MACCOBYIO JIOJIO
BEILLECTBA B PAacTBOPE; KOJUYECTBO BELIECTBA, 0OBEM Ta30B, MAacCy BEILIECTBA C
UCIIOJIb30BaHuEM (popmyi;

CJIeI0OBATh IMpaBUJIaM IOJIb30BAHUS XUMHUYECKOM MOCYAOW M JTaOOpPaTOPHBIM
000pyJOBaHUEM, a TAK)KE MPaBHJIaM OOpallleHHsl C BEIECTBAMUA B COOTBETCTBUU C
MHCTPYKIMSMU 10 BBIITOJHEHHIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;
IUIAHUPOBAaTh M MPOBOJMUTH NPOCTEUIINE XUMUYECKHE HKCIEPUMEHTHI IMOA
PYKOBOJICTBOM YYMTEJSIC OOCYKJIEHHMEM IIlaHa pabOThl WM COCTaBJICHUS
TaOJULIBI: W3YyYEHUE M ONHCaHWEe (PU3NYECKUX CBOWCTB OOpa3lOB BEUIECTB;
O3HAKOMJIEHUE C NpuMepaMHu (U3HUECKUX M XUMHYECKUX SIBIIEHUM; OIBITHI,
WUIIOCTPUPYIOIIME MPU3HAKKM TNPOTEKAHWsSI XHMHUYECKUX PpEaAKLU; H3y4YECHHE
CHOCO0OB pa3/ieNieHUs] CMECe, METOI0B OYMCTKHU IMOBAPEHHOM COJIU; MOJIy4Y€HHUE,
coOupaHMe KHCIOpOJa W H3y4eHHE €ero CBOMCTB; MOJy4YeHHE, coOupaHue,
pacno3HaBaHWE W M3YYEHHE CBOMCTB BOJOpOJa (FOPEHHE); NPHUTrOTOBIICHHE
pacTBOPOB € OMNpPEJCICHHONM MacCOBOM [OJEHM PACTBOPEHHOIO BELIECTBA;
UCCJIeIOBaHHE OOpa3lloB HEOPraHWYECKUX BEIIECTB PAa3IMYHbIX KJIACCOB;
U3y4YeHHE M3MEHEHHUs OKPACKH pAaCTBOPOB KHUCJIOT U IEJo4ei mpu A00aBiIeHUU
UHAUKATOpPOB  (JlakMyca, MeTWIOpaH:xka U (eHondranenHa), u3ydeHHUE
B3auMmoaenctBus okcuga meau(ll) ¢ pactBopoM cepHON KHMCIOTBI, KHUCIOT C
METaJUIaMH, C PAacTBOPUMBIMH M HEPACTBOPHMBIMH OCHOBAHMSIMH; IOIYYEHUE
HEPACTBOPHUMBIX OCHOBAHMI, BBITECHEHHUE OJHOIO METajllla IPYrUM U3 pacTBOpa
COJIM; PEUIEHUE DHKCIEPUMEHTANbHBIX 33a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHWYEeCKUX COEJAMHEHUI»; (popMynupoBaTh 000OLIEHHS U BBIBOJBI IO
pe3yapTaTtaM MPOBEACHUS OMBITOB C BU3YaJIbHOU OTIOPOW;

HaA0JII01aTh U OMUCHIBATH C OMOPOW HA IUIAH XMMUYECKHE SKCIEPUMEHTHI: OIBIT,

WITIOCTPUPYIOIIMKA 3aKOH COXPAaHEHUs Macchl (BO3MOXKHO HCIIOJIb30BAHUE



BUJICOMATEPUAJIOB); B3aUMOJICMCTBUE BEIIECTB C KHUCIOPOAOM M  YCJIOBHUS
BO3HUKHOBEHUS U MPEKpalleHus] TopeHus (mmoxapa); 03HaKOMJICHUE ¢ oOpa3iamu
OKCHUJIOB M OIMCAaHWE WX CBOMCTB; KAYE€CTBEHHOE OIPENICIICHUE COJACpKaHUs
KHCIIOpOoJila B BO3AyXe (BO3MOXKHO  HCIOJb30BaHUE BUICOMATEPHUAIIOB);
O3HAKOMJICHHE C MpOLEecCaMy Pa3jokKEHHUS BOAbl DJIEKTPUUYECKUM TOKOM U
CHHTE3a BOJbI (BO3MOXHO HCIIOJIb30BAaHUE BUECOMATEPUANIOB); B3aUMOJICHCTBUE
BOJBI C METaUTaMH (HaTpUeM W / WM KaJbIlMeM), KUCIOTHBIMA U OCHOBHBIMU
OKCHJaMU; B3aMMOJEHUCTBHE BOAOPOAA C OKCHIAMU METaIOB (BO3MOKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); UCCIEIOBAHNE OCOOEHHOCTEW pPACTBOPEHUS
BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO; O3HAKOMJIEHUE C 00pa3liaMu METAJLJIOB U
HEMETAIJIOB;

— TMPUBOJUTH MPUMEPHl MPUMEHEHHSI M3YyYEHHBIX BEIIECTB U MaTepHalOB B OBITY,
CEJIbCKOM XO3SICTBE, Ha IPOU3BOJICTBE; UCIOJIb30BATh MMOJYYEHHBIE XUMUUYECKUE
3HaHMS B MPOIECCE BBHINOJHEHUS Y4YEOHBIX 3aJaHUN U PEUICHUS MPAKTUYECKHUX
3a1a4 B MOBCEJIHEBHOM JKU3HU, NPEAYNPEKICHUS SBICHUM, HAHOCAILIUX BpE.I
3I0POBBIO YEJIOBEKA U OKPYKAIOILEH Cpelie;

— TPUMEHITH C ONOPOHM HA aNrOpUTM  y4eOHBIX JICMCTBHMI  OCHOBHBIC
€CTECTBEHHOHAYYHBIC METObI MTO3HAHUA (B TOM YHCJE HAOIO/IEHNE, N3MEPEHUE,
IKCIIEPUMEHT, MOJCIMPOBAHUE) JJIsi PEIICHHUs y4eOHBIX 3a/iad, B TMPOBEICHUU
y4eOHBIX UCCIEIOBAHUN U MOJITOTOBKE YYEOHBIX MTPOEKTOB C MOMOIIIBIO MEArora;

— co3/laBaTh C OMOPOM Ha CHPABOYHBIN MaTepHall COOCTBEHHbBIE MUCHMEHHBIE U
YCTHBIE COOOIIEHHUs M0 XUMHH, WUCTIOJB3Ysl TMOHATUWHBIN ammapat Haykd U 2—3
UCTOYHUKA UH(POPMAIUHU, COMTPOBOKAATH BBICTYILICHUE TPE3CHTAIUEH.

[IpenMeTHble pe3yiabTaThl MO HMTOTaM BTOPOr0 TroAa HW3Y4YEHUS Y4eOHOTO
npeamera «XuMHUs» JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh YMEHU |

— OpPUEHTUPOBATHCA B TMOHATUSIX M ONEpPUPOBaTh UMU Ha 0a30BOM YPOBHE:
XUMHYECKasi CBSI3b, MOJSIPHAS M HEMOJISIPHAS KOBAJICHTHAsI CBS3b, MOHHAS CBS3b,
METANINYECKAsT CBS3b, KPUCTAUIMYECKAs pEIIeTKa, WOH, KAaTHUOH, aHWOH,

QJICKTPOJIUT M HCIJICKTPOJIIHUT, JJCKTPOJIUTHYCCKAd Aucconuanusda, pCaKunu



MOHHOTO OOMEHa, OKMCIIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIUU, OKHUCIHUTENb U
BOCCTAaHOBUTEJIb, OKHCJICHHE W BOCCTAHOBJICHHE, OOpaTUMble UM HEOoOpaTHMBbIe
peakuuy, CKOPOCTh  XMMHUYECKOW  pEaKUHuH, TMPEeJeSIbHO  JOMyCTHUMAast
koHneHTpanus (I1/IK), koppo3us meramioB, criaBbl, B TOM YHCIIE B IPOIECCEe
BBITIOJTHEHUSI YYEOHBIX 3aJaHUN W TIpU padoTe ¢ MCTOYHUKAMH XUMHYECKOU
uH(bOpMaIH;

COCTaBJISATh (POPMYJIBI CIIOKHBIX BEIIECTB M3YyYEHHBIX KJIACCOB C MCIIOJIh30BAHHEM
TaOJIUIIBI PACTBOPUMOCTH;

OIPEAEIATh CTENEHb OKHUCJIEHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB B COCIIMHECHUSX
pa3IMYHOTO COCTaBa C OMNMOPOM Ha oOpasel; MPUHAUICKHOCTh BEIIECTB K
OIPEACICHHOMY KJIACCY COCIMHECHUHW C OMNOpOM Ha ONPEACICHUS;, BHUIIbI
XUMUYECKOHN CBSI3U (KOBAJICHTHOM, MOHHOM, META/UIMYECKON) B HEOPTraHUYECKUX
COCIMHEHUAX; 3aps]l MOHA; XapakTep Cpelbl B BOJHBIX PACTBOpPAxX KHCJIOT H
HICJIOYEH;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XHMHYECKHUX
3JIEMEHTOB U UX COCIMHEHUN B MPEAEIaX MaJIbIX MEPUOJOB U TIIABHBIX NOATPYII
C YYETOM CTPOEHHUSI UX aTOMOB C HCMOJIb30BAHUEM CXE€Mbl U3MEHEHUS PaJNyCOB
XUMHUYECKHUX IJIEMEHTOB;

onpeAessiTh M KiIacCU(UIMPOBATh C TOMOIIBIO YUHUTEIS HM3Y4YCHHBIC THIIbI
XUMUYECKUX peakiuil (1o U3MEHEHHUIO CTENEHEeH OKHUCIICHHUSI aTOMOB XMMUYECKHUX
3JIEMEHTOB, OOPAaTUMOCTU PEAKIIMi); OMPEAEATh U3YYCHHBIC THUITBI XUMHUYECKHUX
peakuuiu;

OTUCHIBATh C OMOPOM Ha TUIaH (PU3MYECKUE U XUMHUYECKHE CBOMCTBA IMPOCTHIX
BEILIECTB, 0Opa30BaHHBIX AJIEMEHTAMU: YIJIEpoid, KpeMHUM, a3ot, pocdop, cepa,
XJIOP, HATPUH, KaJIWii, MarHUHU, KaJIbIIUW, A TFOMUHUN, )KEIE30;

OIKCHIBATh C OMOPOM Ha IJIaH XMMHYECKHE CBOMCTBA CIIOXHBIX BEIIECTB (M HUX
pacTBOPOB): aMMHaKa, XJOpPOBOJOPO/Ia, CEPOBOIOPOAA, OKCUIOB U THIPOKCHIOB

MetamioB [-ITA rpynn, okcuaa U THIPOKCUAA AFOMUHHUS, OKCUJIA U TUAPOKCH]IA



menu(Il), okcuaa u ruapoKcuIa MHKA, OKCHUJIOB keie3a u rugapokcuio (11 u III),
okcunoB yriepona(ll u IV), okcuna kpemuusa(1V), okcunos azora u pocdopa(lll u
V), cepHHCTOM, CEPHOI a30TUCTOM, a30THOM, PocPopHOH, YroIbHOM, KPEMHUEBOU
KHCIIOT W HMX CPEIHUX COJIEH, a Takke TUAPOKapOOHATOB, MOATBEPXKIas 3TO
ONMCaHWE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIUid MPEeABAPUTEIIHFHO HIACHTH(PUIIMPOBATh BEIIECTBA TIO]
PYKOBOJCTBOM Y4YHUTEIS;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB HAa OCHOBE OOIIMX XMMHYECKHUX CBOWCTB
U3YUEHHBIX KJIACCOB/TPYIMII BEIIECTB, K KOTOPHIM OHHM OTHOCSITCS C OMOPOW Ha
CIIPaBOYHYIO MH(POpMAIIHIO;

COCTaBISITH C ONOPOM Ha alroput™M y4eOHBIX JCWCTBUH  ypaBHEHUS
ANEKTPOJUTHUYECKON AUCCOLMAIMU KHUCIOT, OCHOBAaHUW W COJIEH; IIOJHBIE H
COKpallleHHbIE YpaBHEHHsI pEaklUWid HOHHOTO OOMEHA; COCTaBIISATh ypaBHEHUS
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUMM M PACKpPbIBATh WX CYIIHOCTb,
UCIIOJIb3YS JIJISl 3TOTO 3JIEKTPOHHBIN OanaHc;

IPOBOJIUTH C OMIOPOI HAa AJTOPUTM Y4EOHBIX NEMCTBUU pacdeThl O YpaBHEHUSAM
XUMHUYECKUX PEaKlMil: KOJIMYECTBa, 00beMa, MACChl BEUIECTBA 1O H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB UM POJYKTOB PEaKIUU;

CIeN0BaTh IIpaBUIaM [OJIb30BaHUsA XUMHUYECKOW IIOCYAOM, pEaKTUBaMHU U
71a00paTopHBIM 000PY/I0BaHUEM, a TAKXKE MPaBHIIaM OOpAIEHHUs C BEIIECTBAMU B
COOTBETCTBUHM C HHCTPYKIMSIMHU IO BBIIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
HKCIEPUMEHTOB;

IIPUMEHSTh KAUE€CTBEHHBIE PEaKUUU JUIsl PACIO3HABAHUSA TMPU BBIIOJIHEHUU
3aJlaHuil WM JTa0OpPaTOPHBIX OMNBITOB: XJOPUI-, OpOMUA-, MOIUMI-, CyIbdar-,
KapOoHaT-, CWIMKaT-, ¢ochar-aHuOHBI, THUAPOKCHUJI-UOHBI, KAaTHOHBI aMMOHUS,
MarHusi, Kajpliusl, amoMuHus, xene3a(2+) wu (3+), wMenu(2+), UMHKA,
OPUCYTCTBYIOLIME B BOJHBIX pacTBOpax C  HUCIHOJb30BAaHUEM  TaOJIMIIBI

«KauecTBeHHbBIC pCaKnun Ha KaTUOHBI U AaHUOHBI),



IUTAHUPOBATh U MPOBOAUTH XUMHUYECKUE DKCIIEPUMEHTHI C TOMOIIBIO TEeaarora,
WUTIOCTPUPYIOIINE MPU3HAKY TPOTEKAHUS PEaKIIUii HOHHOTO OOMEHA; OTIPEIeTISTh
XapakTep Cpelbl B pacTBOpPax KHUCIOT M OCHOBAaHUH C MOMOIIBIO MHIWKATOPOB;
pemarh  SKCHepUMEHTAIbHbIE  3aJadyd M0 TeMe  «DIEKTPOIUTHYECKAas
JUCCOIMAIIMS»;, U3y4aTh XUMHUYECKHE CBOMCTBAa PacTBOPOB COJISTHOW U CEpHOMU
KHCJIOT; MOJy4aTh, COOUpaTh, paclio3HaBaTh aMMHAK, YTIEKUCIBIM ra3 U u3y4yaTh
UX CBOWCTBA; HCCleN0BaTh amM(pOTEpHbIE CBOMCTBA TUIPOKCUIOB ATIOMUHHUS U
IIMHKA; PelIaTh YKCIIEPUMEHTAIbHBIC 3a/1a4u M0 TeMaM «BakHeilie HeMeTasuibl
U WX COCMHCHMs» U «BakHeHme MeTauTbl U UX COSAMHEHUN», POopMyIHpoBaTh
0000mmeHnsI ¥ BBIBOABI IO pe3yJabTaTaM IMPOBEACHUS ONBITOB C IOMOIIBIO
ne1arora;

HAOJI01aTh ¥ OTIMCHIBATH C OMIOPOY HA IJIaH XUMUYECKHE IKCIIEPUMEHTHI: OTIBITHI,
WUTIOCTPUPYIOMINE (PU3NYECKHE M XUMHYECKHE CBOWCTBA TAJIOTCHOB M UX
coeMHEeHUI (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIOB); O3HAKOMIICHHE C
obpaznamMmu  XJOpuUJIOB  (TaJOT€HHUJIOB);  O3HAKOMJICHME C  MOJEISIMU
KPUCTAUTMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB: METAJIOB M HEMETAJIOB
(rpadura, dymiepeHa u aamasa), CJIOKHBIX BEIIECTB (XJOpHUJa HATPUS); OTIBITHI,
WUTIOCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIIUU OT BO3JACHCTBUS
paznUYHBIX (AKTOPOB; UCCIIECIOBAHNE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB;
ONBITHI, WJUIFOCTPUPYIOLIUE MPOLECC AUCCOLMALMU KHUCIOT, IIEJI0YEN M COJIeH
(BO3MOXHO HCIOJIb30BaHUE BHIEOMATEPUANIOB); O3HAKOMIIEHHE C oOpasnamu
METAJIOB W CIUIaBOB; M3YYEHHE pE3yJAbTaTOB KOPPO3UU  METAJUIOB,
B3aMMOJICUCTBUS OKCHAA KalbIMsl C BOAOW, TMpollecca TOpPEHHUs Keie3a B
KHCIopoJie  (BO3MOXHO  HCIIOJIb30BAaHME  BHJIEOMATEpPHANIOB);  OIBITHI,
WUTIOCTPUPYIOIINE  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIUIL;
O3HAKOMJIEHHE C oOpasiamu cepbl, a3oTa, ¢dochopa M WX COCAUHECHHUIMU;
B3aMMOJICICTBUE KOHUEHTPUPOBAHHOW Aa30THOM KHUCIIOTHI C MEIbI; H3y4YEHUE
MoJieTiell KPUCTAJUIMYECKUX PEIIeTOK anMmasa, rpaduTa, MOJEKYNIbl (yiepeHa,

MCTAJJIOB, XJIOpWJda HaTpud, O3HAKOMJICHHUC C IIPOHCCCOM az[cop6u1/n/1



PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YTJIEM W YCTPOWCTBOM MNPOTUBOra3a;
O3HAaKOMJICHME C oOpa3iaMu  yAOOpeHM W  NOPOJYKIMH  CUJIMKATHOMU
MPOMBIIIJICHHOCTH; TIPOLIECC OKPAIIMBAHUS TIJIAMEHU KaTUOHAMHU METAJLIOB;
MCIIO0JIb30BATh XMUMHUYECKUE DKCIEPUMEHTHI KaK ISl HOATBEPKICHUS U3Y4aeMbIX
3aKOHOMEPHOCTEW M CBOMCTB BEIIECTB, TaK U JJI MPOBEPKH IMPEANOIOKEHUN U
IPOTHO30B; TUIAHUPOBATh MPOBEJICHUE OMbBITOB, (popMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM MPOBEICHUS SKCIIEPUMEHTA C IIOMOLIBIO NI€1arora;
OPUMEHSTh C ONOPOM Ha AIrOPUTM Y4YEOHBIX JEWCTBHI OCHOBHBIC OIEpaliu
MBICIUTENBHON NIESITENBHOCTH [IJIl U3YUYEHHUsI CBOMCTB BEIIECTB M XMMHUUYECKHX
peakivii, TMpUEMbl €CTECTBEHHOHAyYHOIO0 METO/Ja TOo3HaHus (B TOM YHCIIE
HaOII0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNE) JIJISI PEIICHUS YICOHBIX
3a/1a4, B MPOBEJICHUU Y4€OHBIX UCCIIEIOBAHUMN U MTOJTOTOBKE YUEOHBIX TPOEKTOB C
IIOMOILIBIO [1€1arora;

WCIIOJIb30BATh IOJYYEHHBIE XWMHUYECKHME 3HAHUS B PA3JIMYHBIX CHTYAIUAX:
MPUMEHEHHUE U3YUYEHHBIX BEIIECTB U MAaTEPUATIOB B OBITY, CEJILCKOM XO35IMCTBE, HA
MPOU3BOJICTBE; MPUMEHEHHE MPOJIYKTOB MEPEPaOOTKU MPUPOJHBIX HCTOUHHKOB
yTJIEBOJIOPOAOB (Yyrojib, NPUPOAHBIN Ta3, HEGTh) B OBITY U MPOMBIIIJIEHHOCTH;
NMOHMMaHUE Bpena (OMacHOCTH) BO3ACHCTBHUS Ha 4YeJOBEKa OIpeesIeHHBIX
BEIIECTB, a TaKXXE CIOCOOOB YMEHBIIEHUS M MPENOTBPAILCHUS HUX BPEIHOTO
BO3JICHCTBUS; MIOHUMAHWE 3HAYEHUS KUPOB, OCJIKOB, YTIEBOIOB ISl OpraHU3Ma
YEJIOBEKA,

OCYHIIECTBJISITh C ONOPOWM Ha AITOPUTM Y4YEOHBIX IEHCTBUUM TMOUCK U OTOOp
XUMHUYECKON MH(MOpMAIKI, HEOOXOIUMOMN ISl CO3MaHUs MUCHbMEHHBIX M YCTHBIX
COOOIeHNI, TPaMOTHO WCMOJB3YsSd B HUX TMOHATUWHBIA anmapar HayKd |
WUTIOCTPATUBHBIN MaTepuai; MyOoJMYHO MPEACTABISITh MOJTYICHHBIC PE3yJIbTaThl

AKCIEPUMEHTAIBHON W/WIIA TEOPETUUECKON EATETbHOCTH.



IIpumepHbie Buabl AesATeabHOCTH oOyuyawomuxcsas ¢ 3IIP, oOycioBiaeHHbIE
0coObIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M olecnednBaIOIIUe
OCMBICJICHHOE OCBOEHHE COeP/KAaHUN 00Pa30BaHMA 10 NMpeaMeTy « XUMHS»
CopepxaHue BUAOB JedTenbHOCcTH oOydarommxcs ¢ 3[IP Ha ypokax xumuu
ompeenseTcss uX 0coObIMU 00pa3oBaTeNbHBIMU MOTPeOHOCTAMH. [ToMUMO TTMPOKO
ucnonbzyembix B OOIT OO0 o6mux s BceX 00ydarommxcsi BUAOB JEATEIbHOCTH
CllelyeT YCWIUTb BHJbl JCSATEILHOCTH, CHEHU(pUYHBIC [JIs1 JaHHOW KaTeropuu
oOydaromuxcs,  OOEClEeYMBAIOIIME  OCMBICIICHHOE  OCBOCHHUE  COJEpKaHUS
o0pa3zoBaHus MO MPEAMETY: YCUJIEHHUE MNPEIMETHO-IIPAKTUUYECKON NEATEIbHOCTH C
aKTUBM3AllMEHd  CEHCOPHBIX  CHUCTEM; YEpe/lOBaHUE  BHUIOB  JIEATEIILHOCTH,
3a7IeHCTBYIOIMX Pa3IMYHblE CEHCOPHBIE CUCTEMbI; OCBOCHHE MaTepuaia ¢ ONOpoi
HAa QIIOPUTM; «IIOWIArOBOCTb» B HW3YyYEHUHM MAaTepHalla; MCIOJb30BaHUE
JOTIOJIHUTENIbHOM BU3yaJIbHOM ONOPHI (IU1aHbl, 00pa3Lbl, CXEMBbI, 11a0JIOHBI, OTIOPHbIE
tabmunel).Jlns pasButus y oOyuaromuxcsi ¢ 3[IP yMmeHus nenatb BBIBOJBI,
dbopMUpOBaHUs T'PaMOTHOTO PEYEBOTO BBICKA3bIBAHHUSI HEOOXOAMMO HCIIOIb30BATh
onmopHele crnoBa M kiume. (Ocoboe  BHUMAaHHE  YACIUTh  OOYYEHHIO
CTPYKTYPUPOBAHUIO MaTepuaia: COCTABJICHHUIO PUCYHOUHBIX M BEpOAIbHBIX CXEM,
COCTaBJICHMIO TaOJMI, COCTAaBJICHHUIO KilacCUPUKAMM ¢  00O3HAYEHHBIMU
OCHOBaHUSMU [ KIAcCU(UKAIMK U HATIOJHEHUIO UX IPUMEpPaMU U JIp.

[IpumepHass Temarnyeckass M TEpPMHUHOJIOTMUYECKas Jiekcuka cooTBercTByeT OOII
000.

Hns  oOywatouuxca ¢ 3I[IP  cymecTBeHHbIMH ABISIOTCS MPHEMBl pPabOThI C
JEKCUYECKUM MarepuajgoM 1o mnpeamery. [IpoBomutcs cmeumanbHas paboTa Mo
BBE/ICHUIO B AKTUBHBIN CJIOBapb OOYYAIOLIMXCS COOTBETCTBYIOLIEH TEPMHUHOJOTHU.
N3yyaemble TEpMHUHBI BBOJASTCS Ha TIOJUCEHCOPHOW OCHOBE, 00s3arenabHa
BU3YallbHAs MOJEPKKA, AITOPUTMbI pabOTHI C ONpPEAEIECHUEM, OTIOPHBIE CXEMBI JUIS
aKTyaJu3aluy TEPMUHOJIOTUH.

IIpuMepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI



Jljig opraHu3anuu IpoOBEPKH, yUeTa U KOHTPOJIS 3HAHUN 00y4aroIuXCs 10 IPEeAMETY
MPEAYCMOTPEH KOHTPOJb 3HAHUM B BUJE KOHTPOJIBHBIX PabOT, CaAMOCTOSITEIbHBIX
paboT, 3a4€eTOB, NPAKTHUYECKUX PaboT, TecTupoBaHus. OTHUM U3 METOJ0B KOHTPOJIA
pe3ynbTatoB 00yueHusi ooyvarontuxcst ¢ 3[IP sBisiercs MeToj MOJUBApUATUBHOTO
AKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMU. Ero OTIWYUTEIBHBIMU
yepTamu SIBIISIFOTCS ONEPATUBHOCTh, BHICOKAsI CTENEHb MHAWBUJYaTU3allMU 3HAHUM,
CpPaBHUTEIBHO Mallbleé 3aTpaThl BPEMEHM U Tpylda Ha TMPOBEPKY OTBETOB
00y4Jarouuxcsi.

Jisa oOyuarommxcss ¢ 3IIP Bo3MOxkHO u3MeHeHHe (OPMYIMPOBKM 3alaHUid Ha
«TOUIArOBYIOY, aJanTallys npeajiaraeMoro o0y4amniemMycs TeCTOBOro (KOHTPOIbHO-
OLICHOYHOT0) MaTepualia: HCIMOJIb30BAHUE YCTHBIX M MHUCBMEHHBIX HWHCTPYKIIHH,
YOPOIIEHUE JUTMHHBIX CIIOKHBIX (POPMYITUPOBOK MHCTPYKIIUH, pEIICHUE C OTIOPOM Ha
alroput™, oOpasell, UCIOJIb30BaHKE CITPAaBOYHON HH(DOpMaIuu.

KonTpoabHbie padoThl 110 TEMaM

B paboueii mporpamme mperycMOTpeHO 9 KOHTPOJIBHBIX PaboT:

Koumponvnas paboma Ne I. IlepBoHauaabHble XUMUUYECKUE MOHATUS. XUMHUUECKUE
aeMeHThl. XuMuueckue GopMyIibl U ypaBHEHHUS.

Koumponvnasa paboma Ne 2. Ilepuonnueckasi cuctemMa XuMudeckux snemeHTon JI.1.
MenneneeBa. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumuueckasi CBA3b.

Konmponvnaa paboma Ne 4. Kucnopon. Oxcuzasl. ['openne. Bogopon. Kucnotsl.
Comnn.

Kommponvnas paboma Ne 5. OO000meHWe CBEOEHWH O BaXHEHIIMX Kaccax
HEOPraHWYEeCKUX COEIMHEHUN.

Koumponvnas paboma Ne 6. InNeKTpoUTUUECKAs TACCOIUAITHS.

Konmponvuas paboma Ne 7. Hemetaibl.

Kommponvuas paboma Ne §. Metaiibl.

Konmponvnasa paboma Ne 9. O600111eHUE 3HAHUM 110 KypCY HEOPTaHUIECKON XUMHUH.



Kpurepuu oueHuBanus
Ouenka ycmnozo omeema

OrMeTKka «5»: OTBET MNOJHBIA U HpaBHHBHBIﬁ Ha OCHOBAaHHMM M3YUYCHHBIX

TEOPUM, Marepuan H3J0KEH B OIPEICIICHHON JIOTUYECKOM IOCJIEA0BATEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM, OTBET CAMOCTOSITEIbHBIN.

OrmeTKa «4»: OTBET TNOJHBIN M MPAaBUIbHBI Ha OCHOBAaHUM HW3YYEHHBIX

TEOPHUId, MaTepPHUall U3JIOKEH B ONPEACICHHOMN JIOTUYECKOM IOCIEI0BATENbHOCTH, IIPH
9TOM JIONYIIEHbl JBE€ — TPU HECYIIECTBEHHbIE OLIMOKH, HCIPABICHHbIE 10
TpeOOBAHUIO YUUTEIIA.

OrMeTKka «3»: OTBET HOHHBIﬁ, HO IIpHU 3TOM JONYIICHA CYIICCTBCHHAA OIIIMOKA

WJIM OTBET HENOJIHBIN, HECBSI3HBIM.

OTMeTKa «2»: pU OTBETE OOHAPYKEHO HEMIOHUMAHHME Y4allerocs OCHOBHOTO

coJiepKaHusl Y4eOHOro MaTepHalia Wi JOIMYIIEHbI CYIECTBEHHbBIE OITUOKH, KOTOPHIE
y4aluiicss He MOXKET UCIPABUThH MPU HABOIAIINX BOMPOCAX YUUTETS.
Ouenka KOHMpPONLHBLIX padom

OTMeTKa «S5»: OTBET MOJHBIA M TPAaBWIbHBIM, BO3MOXKHA HECYIIECTBEHHAs

onmoka.

OTmeTKa _ «4»: OTBET HEMOJHBIA WIM JIONYIIEHO He Oojiee JBYX

HCCYIICCTBCHHBIX OIHOOK.

O1meTka «3»: paboTa BBIMOJHEHAa HE MEHEE 4YeM Ha IOJIOBHHY, JONYIICHA

OJJHa CYIICCTBCHHAA omnoOKa IIpHU 5TOM ABC — TPH HCCYIICCTBCHHEIC OIITHOKH.

OTMeTKa «2»: paboTa BBITIOJIHEHA MEHBIIE YeM Ha TMOJOBHHY WM COJCPKUT

HECKOJILKO CYIIECTBEHHBIX OITHOOK.

0z4em<a IKCnepumenmaibHblX yjneuuﬁ

OTrmeTka _ «S»: pa60Ta BBIIIOJIHCHA IIOJJHOCTBIO HW IIPABUJIBHO, CACJIAHBI

IMPaBUJIBHBIC H&6J’II-OI[CHI/I}I " BBIBOJbI, SKCIICPUMCHT OCYIIICCTBJICH 110 INIAHY C YUCTOM

Th, nposiBiieHbI OpraHu3alluOHHO — TPYJAOBbIE YMEHHUSI.



OrMmeTka «4»: pa60Ta BBIITOJIHCHA IIPAaBUJIBHO, CACTIAHBI ITPABUJILHBIC BbIBO/bI

U HAOJIIOACHUS, HO TIPU 3TOM IKCIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOMYIIEHbI
HECYIIIECTBEHHbIC OITMOKH B pabOTE C BEIIECTBAMU.

Otmerka «3»: pa60Ta BBIIIOJIHCHA ITPaBUJIBHO, CACJIAH SKCIICPUMCHT HC MCHCC

YeM Ha TOJIOBUHY, HO JIOMYIIEHA CYIIECTBEHHAs ONIMOKA B XOJI€ JKCIEPUMEHTa, B
oObsicHeHHNH, B 0hopMIIeHHH PabOThI, B coOmoaeHnu npaBmi Th.

OTMeTKa «2»: TONYIIEHBl JBE U OO0Jee CyIEeCTBEHHbIE OIIMOKH B XOJE

AKCIIEPUMEHTA, B OOBSICHEHUH, B OPOpMIIEHUH PabOThl, B coOmoaeHuu npasui Th

IpHu paboTe C BEIIeCTBAMMU.

Conep:xanue y4e0HOro nmpeaMera

8 KIIACC

(mepBblIii 1o 00yueHHUsI HA YPOBHE OCHOBHOI'0 00111€r0 00pa3oBaHusl)

IlepBoHaYa/ILHbIE XUMUYECKUE TIOHSITHUS

[Ipeamer xumun. Tena u eewecmea. QOcHoGHble MemOObl NOSHAHUSL:
HabmooeHue, usmepenue, oxcnepumenm. Dunvyeckue U XUMUYECKUE SIBJICHUS.
Uucteie BemectBa U cMmecu. CrocoObl pazzaenenus cMeceil. Atom. Morekyina.
XAMUYECKUM D3JIEMEHT. 3HAKM XUMHUYECKUX 3JIEMEHTOB. IIpocTeie U CIOXKHBIE
BEIlleCTBA. BaneHTHOCTb. 3akon nocmosmucmea cocmasa eewjecmeqa. XAMHUECKHE
dopmynbl. Uanekcsl. OTHOCUTENBHAS aTOMHAas W MOJIEKYJIsSIpHas macchl. MaccoBas
JOJIsI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUHU. 3aKOH COXPAHEHHsS MacChl BEIIECTB.
Xumuueckne ypaBHeHus. Kosdduimentel. YcioBusS W NpPU3HAKKM TPOTEKAHUS
XUMUYECKUX peakuui. Momb — eIMHUIa KOJu4ecTBa BeniecTsa. MosspHas mMacca.

Kucaopoa. Boaopon

Kucnopon — xumuueckuit 35eMeHT U rpoctoe BemecTBo. O30H. CocTaB Bo3ayXa.
du3nueckue MU XUMUYECKHE CBOMCTBa Kuciopona. llonyyenHue u npumeHeHHe
kucnopona. Tennogoii a¢ppexm xumuueckux peakyuu. Ilonamue 06 3K30- u
SHOOmMepMudeckux peakyusax. Bogopoa — XMMUYECKHUA 3JIEMEHT M TIPOCTOE BEIIECTBO.

dusnyeckne ©W XUMUYECKHe cBouMcTBa Bogoponaa. Ilomydyenune Bomopoma B



naboparopuu. llonyuenue 6o0opoda 6 npomviunenHocmu. IlIpumenenue 6ooopooa.
3akoH ABoraapo. Mosspablii 00beM razoB. KauecTBeHHbIe peakiiiyi Ha ra3000pa3Hbie
BelecTBa (KUCIOpoJ, Boaoposa). OObeMHBbIE OTHOIIEHUS Ta30B MPU XUMUUYECKUX
peaKkusx.

Boaa. PactBopsl

Booa 6 npupooe. Kpyzoeopom 600vi 6 npupode. Dusuueckue u Xumuyeckue
ceoticmea 600vl. Pacmeopvl. Pacmeopumocmov eewecms 6 6o0de. KoHIEHTpalus
pacTBOpoB. MaccoBas 10Jis1 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHI HEOPraHUYECKUX COeAMHEHM I

Oxcunpl. Knaccuduxanus. Homenknarypa. @Dusuueckue ceoiicmeéa OKCUOOS.
XUMHUYECKHE CBOMCTBA OKCUIOB. [lonyuenue u npumenenue okcudos. OCHOBAHUA.
Knaccuduxanus. Homenknarypa. @usuueckue ceoticmea ocunoganuul. Ilomydenue
OCHOBaHMN. XMMHUYECKUE CBOWCTBAa OCHOBaHMMU. Peakuus HeuTtpanmzanmu. Kuciorsl.
Knaccudukamusa. Homenkmarypa. Qusuueckue ceoticmea xuciom. Ilonyuenue u
npumenenue kKuciom. XUMHYECKHE CBOMCTBA KHCIOT. WMHaukatopsl. M3MeHeHue
OKpacKu MHJIUKATOPOB B pa3iauuHbIX cpenax. Comu. Knaccudukarus. Homenknarypa.
Qusuueckue ceolicmea conaeu. Illonyuenue u npumenenue conen. XUMUYECKUE
CBOWCTBa cosie. ['eHeTHUeckass CBSI3b MEXAY KjlacCaMd HEOPTraHWYECKUX
coelMHeHUN. [Ipobrema 6e30nacHoco UCNONBL30BAHUS Beujecm8 U XUMUYECKUX
peaxkyuli 8 N08ceOHe8HoU JHcusHU. TokcuyHble, 2oprouue U 83pPblBOONACHbIE BeUeCmEa.
bvimosas xumuueckas epamomuocme.

Crpoenne aroma. Ilepuoamyeckuil 3aKOH M NEpPUOAHYECKAS CHCTEMA
xuMu4eckux 3jemMeHToB [I.A. MeHeieeBa

CtpoeHnue artoma: siIpo, 3HepreTuueckuit ypoBeHb. Cocmag sdpa amoma:
npomonsvl, Heumpouvl. Hzomonwl. Ilepuonnueckuit 3akoH J[.MI. Menneneena.
[lepuomnueckas cucrema xumuuyeckux siiemMeHToB J[.M. MenneneeBa. duznyeckuit
CMBICJI aTOMHOTO (TOPSAKOBOTO) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMepa IPYMIbl U
nepuoAa NEepUOAUYECKOW cucTteMbl. CTPOEHUE SHEPreTUYECKUX YPOBHEW aTOMOB

nepBbix 20 XMMUYECKHX 3JIEMEHTOB mepuoaunyecko cucrtemsl .M. Menaeneena.



3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB AaTOMOB XUMHYECKUX JJIEMEHTOB U UX
COCIMHEHUN Ha OCHOBE MOJIOKEHUS B mepuoandeckon cucreme [I.U. Menneneesa u
cTpoeHus aroma. 3uauenue l[lepuoouueckoeo 3axona /[.1M. Menoeneesa.

Crtpoenne BemecTB. XUMHYECKAsI CBA3D

AnexmpoompuyamenbHOCmMs  AMOMO8 Xumudeckux snemenmos. KoBaneHTHas
XUMUYECKasi CBSA3b: HEMOJISIpHAs U NoJsipHast. [lowsamue o 8000pooHOU C8:3U U ee
GIUAHUU HA (hu3uyecKue ceolucmea eewjecms Ha npumepe 600bl. VIOHHAs CBA3b.
Merannuueckast cBsi3b. 1unsl KpUCMALIUYECKUX PEeULemOoK (AmMOoMHAs, MOJeKYIAPHAI,
UOHHAs, Memaniuieckas). 3asucumocms QuU3UYecKux COUCME Geujecme om mund
KpUCMaiIu4ecKou peuemru.

XuMH4YecKHe peakuumn

Ilouamue o ckopocmu xumuueckou peakyuu. Paxmopul, 6ausAOWUE HA CKOPOCHIb
xumuueckou peaxyuu. llowamue o xamanuzamope. Kiaccudukamuss XUMHUYECKUX
peakiuil Mo pa3IMYHbIM MPU3HAKAM: YUCIY M COCTaBY HMCXOJHBIX M TMOJYYEHHBIX
BEIIECTB; HW3MCHEHUIO CTENEHEW OKHUCJIEHHUS aTOMOB XHUMHUYECKHX 3JIEMEHTOB;
MOMJIOIIEHNUIO WJIA  BBIACICHUIO SHEPIrUM. DIJIEKTPOJUTHYECKAS  JUCCOIMALUS.
DNEKTPOAUThl U HE3NeKTpouuThl. Monbl. KaTnoHbl u aHnoHbl. Peakium MOHHOTO
oOMeHa. YcCIOBUS NPOTEKAHUA PEaKIUHd HOHHOTO OOMEHa. DJIEKTPOJUTHYECKAS
IUCCOLMALNS KUCIIOT, 1ienoden u coneid. Ctenenp okucinenus. OnpeaeneHue CTEneHn
OKHCIICHHSI aTOMOB XHMMHUYECKHUX JJEMEHTOB B COEAUHEHUAX. OKUCIUTENb.

BoccranoButens. CYIHHOCTB OKHCJIIUTCIBbHO-BOCCTAaHOBHUTCIJIbHBIX peaKHHﬁ.

9 KJIACC

(BTOpPOM rojx 00y4eHNsi HA YPOBHE OCHOBHOI'0 0011ero 00pa3oBaHus)

Hemerauas IV — VII rpynn u ux coeamHeHust

[TonoxeHne HEMETAUIOB B MEPUOJMYECKON CHUCTEME XHMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. OOmue cBoWcTBa HEMETALIOB. [amoreHsl: Qusnueckue u
XUMHUYECKre CBOMCTBA. COEAMHEHMS! TAJIOTCHOB: XJIOPOBOJOPOJ, XJIOPOBOIOPOIHAS

kuciora U ee conu. Cepa: pusnueckue u Xxumudeckue cBoicTtBa. COeMHEHUS CEPHI:



CEepOBOIOPOA, CyIbGuAbl, OKCUIBI cepbl. CepHas, cepHucmas u cepo8oOOPOOHAs.
Kuciomosl M1 X Colu. A30T: pu3MUeckrue u XUMUYecKue cBoiicTBa. Ammuak. Comu
ammoHus. Okcuapl a3ota. A3oTHas kuciora U ee conu. Dochop: dbuzmueckne u
xumuueckue cpoiictBa. Coenunenus docdopa: okcun docdopa (V), oprodochopnas
KHUCIIOTa M €€ COJHU. YTIepol: (pu3NYecKue W XUMUYECKHE CBOWCTBA. Aniomponus
yenepooa: aimas, zpagum, kapoum, ¢ynnepenvi. COeIUHEHUS YIIepoAa: OKCHUIbI
yrieponaa (II) u (IV), yronbHast kuciiota u ee conu. Kpemnuti u e2o coeouneHus.

MeTa/uIbl U MX COETUHEHHS

llonoowcenue memaniog 6 nepuoOU4ecKol cucmeme Xumuieckux snemenmos /1.
Menoeneesa. Memannvl 6 npupooe u obwue cnocoowvl ux noayyenus. Obwue
Qusuueckue ceoticmea memannos. OOUME XUMUYECKHE CBOMCTBA METAILJIOB: PEAKIINU
C HeMeTaUlaMH, KHCIOTaMH, COJSIMU. OJIeKMmpOoXUMUYECKUU PO HANPAXCEHULL
memainnos. lllenounpie MeTauisl U uX coeAuHeHus. [l{enouHo3eMenbHbIe METAILIBI U
UX coenuHeHHs. AMOMHUHHN. AMQPOTEPHOCTh OKCHIAa W TUAPOKCHUAA ATFOMHUHHUS.
XKenezo. CoequHenus xele3a U UX CBOMCTBA: OKCHU/IbI, THIPOKCHUIBI U comu xkeinesa (11
u III).

IlepBoHauaJjibHbIE CBeeHHs 00 OPraHMYeCKUX BellecTBax

[lepBoHauanbHble  CBEACHHS O  CTPOEGHMM  OPraHUYECKHX  BEIIECTB.
YrieBogopoasl: ME€TaH, 3TaH, ATUICH. McmouHuku yenes000po0os: npupooubli 2as,
Hepmsb, yeons. Kucmopojconepikamiue COCIUHEHUS: CIUPThI (METAaHOJ], 3TaHOIM,
TJIMIEPUH), KapOOHOBBIE KHUCJIOTHI (YKCyCHasi KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa,
CTCapUHOBAas M OJICMHOBAs KHUCJIOTHI). BHOJIOTMYECKHM Ba)KHBIE BEIIECTBA: JKUPHI,
TIII0K03a, ONKH. Xumuueckoe 3azpsazneHue okpyscaoujell cpeovl U e20 NociedCmausl.

Tunsl pacyeTHbIX 32124

1. BpluncieHue MaccoBOW JOJM XUMHUYECKOTO »JJeMeHTa 1o (dopMmyie
COCIMHEHUSI. YcmaHoenenue npocmeuiwierl popmynsl eeujecmaa no Macco8blM 00JIAM
XUMUYECKUX D]IeMEHMO8.

2. BbrunciieHUs TO XMMHUYECKHUM YPaBHEHHUSIM KOJWYECTBA, O0OBEMa, MacChl

BEIIECTBA MO0 KOJIMYECTBY, 00bEMY, MAaCCe PEAreHTOB WK MPOJAYKTOB PEAKIIHH.



3. Pacuer MaccoBoOil 10JIM pACTBOPEHHOTO BEIIECTBA B paCTBOPE.

IIpuMepHBbIe TeMbI IPAKTHYECKUX PAdOT:

1. JlaGopatopHoe oOopynoBaHMe M TMpueMbl oOpamieHuss ¢ HuMm. [lpaBuia
0e3o1acHol paboThl B XUMHUECKOM JTab0paToOpHH.

2. OuncTKa 3arpsA3HEHHON TOBAPEHHOM COJIN.

3. Ilpu3Haku NpOTEKaHUA XUMUYECKUX PEAKIIHA.

4. ITonyyeHue KUCIOpoaa U U3y4eHUE €ro CBOMCTB.

5. IlonydeHue BOIOpOAA U U3YUEHUE ETO CBOMCTB.

6. IIpuroroBiieHre pacTBOPOB C ONPEAEICHHON MacCOBOM JI0JI€M pacTBOPEHHOTO
BEIIECTBA.

7. PemeHue SKCHEPUMEHTANBHBIX 3adad 10 TeMe «OCHOBHBIE KIJIAcChl
HEOPTaHUYECKUX COEIUHEHUID.

8. Peakin noHHOrO OOMeEHa.

9. KauecTBeHHbBIE pEaKLIMK Ha HOHBI B PACTBOPE.

10. [Tonmyuenue aMmmuaka 1 U3y4eHHe ero CBOMCTB.

11. [TomyyeHne yriekucsioro ra3a u M3y4eHue ero CBOMCTB.

12. Pemienune skcnepuMeHTaNIbHBIX 3a1a4 1o teme «Hemeramnsr IV — VII rpynn
U UX COECIUHEHUIN».

13. Pemienune skcnepuMEHTANBHBIX 3a4a4 10 TeMe «MeTalllbl U UX COETUHEHU .

[Ipu mnpoBenennn nabOpPaTOPHON paOOTHI KAXKIBIA €€ JTal BBITOIHICTCS
0OyyarouMMuCcs BMECTE C YUUTENEM U MOJ1 ero pykoBoAcTBOM. Ha nocke o0s3arenbHO
BBIBEIIMBAIOTCS MPaBHa TEXHUKH O€30MACHOCTH, COOTBETCTBYIOLIUE JAHHOMY BUIY
paboThl, JaeTcss MpaBWJIbHAS 3amuCh (POPMYINBI U YKa3bIBACTCS LEJb MPOBEICHUS
pabotel. [Ipn HE0OX0AMMOCTH NaeTcs BU3YalbHbIM aJITOPUTM BBIMOJIHEHUS 3aaHMUS.
OT0 CcHocoOCTBYEeT OCO3HAHUIO OOYYAIOIIMMUCS BBIMOJHIEMBIX JCHCTBUM U
MOJIYYEHHOTO pe3ysbTara.

Pactipenenenne  yyeObHOro wmarepuaiga 1O rojgaM OOYYEHHUS  MOJXKET

BapbUPOBATHCS B 3aBUCUMOCTH OT BBIOpPAHHOTO 0Opa3oBaTEIbHOM OpraHu3anuen

YMK.



Temaruueckoe INIAHUPOBAHHE C YKa3aHUEM KOJIHYECTBA YaC0B,

OTBOAUMBIX HA YCBOCHHE KaKI0# TeMbI

OCHOBHBIC pa3aciibl JUCOUILITIMHBI

8 Kiacc Beenenue . [lepponayanpHbie 8
8-t knacc XUMHUYECKHE TTOHSITHS.
B 8-M knacce yueHUKH 3HAKOMATCA C | ATOMBI XMMHYECKUX DJIEMEHTOB 10
HOBOI 11151 ce0s1 HayKoil, mpeaMeToM | [IpocThie BelecTsa 7
KOTOPOM SIBJISIETCS] M3yUCHHE BEIECTB
U UX IpespaiieHuil. B kype xumuu 8 | CoequHeHNs XUMHUECKUX 15
KJIacca BKIIFOUEH MaTepuai 1o 7JIEMEHTOB
OTIPE/ICIICHUIO KAUECTBECHHOTO 1
KOJIMYECTBEHHOT'O COCTaBa BEWIECTBA. | [I3MeHeHMs, TPOUCXOIAIIHNE C
[Tocne n3ydeHuss HEKOTOPHIX BEIIECTBAMH 11
ITPOCTBIX U CJIOXKHEBIX BEIICCTB PaCTBOPCHI/Ie. PaCTBOPBI.
BBOJATCS OCHOBBI KJ'IaCCI/I(l)I/IKaHI/II/I CBoiicTBa pacTBOPOB
HCOPraHN4YCCKHUX BCUICCTB U DJIEKTPOJIUTOB. 17
paccMaTpHUBAIOTCS XUMUYCCKHC OKHCIIUTENBHO —
CBOJCTBA NPEJCTABUTEIICH OCHOBHBIX | BOCCTAHOBUTEIIHHBIC PEAKIIHIL.
KJIACCOB HEOPTAaHUIECKUX BEIICCTR. U3 nux na
[TpakTyeckue paboThHI 8
KoHTpoJibHbIE paboThI 5
9 kiacc BBenenue. 12
[Iporpamma 9-ro knacca npoaokaer | Meramib 18
Y pa3BUBacT (QYHKIIMOHAIbHBIN H HeMmertasmib 24
CpPaBHUTEJIBHBIN MOJIXO0/I, [TepBOoHAYABLHBIC TIPEICTABICHUS 3
3QJI0KEHHBIA TIPOrpaMMoi 00 OpraHMYecKuX BEeUIeCTBAX
npebLIyniero roga o0y4yenus. bonee | O606menne 3HanMiA 32 Kypc 5
IIYOOKO U3y4aeTcs CTPOCHHE OCHOBHOI IIKOJIBI
BelecTBa. PaccMmatpuBaeTcs
KJIacCU(DHUKAITUS XUMUICCKUX U3 nux Ha
peakiuii 1 MoAPOOHO H3y4arOTCs [IpakTuyeckue paboOThI 6
HEKOTOPBIC THITBI XUMHUECCKUX KoHTpoNbHBIE paGoTHI 4

peakiuii. JloctarouHo oApoOHO
M3y4aeTCs HEOPraHMYECKasi XUMHSI.
VYyanumecs noiy4aroT NEPBUYHBIE
peACTaBICHUS 00 OpraHuYeCcKOn
XAMHHU.




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
XUMMH.

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 l. Amomwl xumuueckux snemenmos (10 uacoes)

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 MOHATHA", " 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 CreneHb OKHUCICHUS.

25 Baxnetiue kiaccbl OMHAPHBIX COCTMHEHUN — OKCUIBI U JIETYIHE

BOJIOPOJIHBIE COCIUHEHUS.
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26. OcHoBaHusl.

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. Kontpomasnas padora No2 o remam "IIpocteie BemectBa", "CoenuHeHus
XUMHYECKHUX JIEMEHTOB".
Tema 4. Hzmenenus, npoucxooawue c eeuwgecmeamu (10 uacoe)

36. du3nuecKue SIBJIICHUS B XUMUU.

37. XUMHUYECKHE PEAKITUU.

38. XUMHUYECKHE YPAaBHCHHS. 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, O0o06m1ienne U cucteMaTu3anys 3Hanui 1mo reMme "M3Mmenenust,
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. [Tpaktuyeckas padora Ne3 "AHanu3 no4Bbl U BOJBI".

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 padota 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 MpoTeKaHUs: XUMUYECKUX PEeaKIUi
MEXKy pACTBOPAMM DJIEKTPOJIUTOB'.

56. Kucnotsl B cBeTe TO/I.

57 OcHoBanus B cBeTe TOJI.

58. Oxkcuanl B cBete TO/I.

59 Couu B cBete TO/I.

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

61. [TpakTuyeckas padora Ne9 "CpoiicTBa KUCIOT OCHOBaHH, OKCHJIOB U
conen".

62. O06o0menne 1 cucTeMarr3aliys 3HaHui 1mo TeMe "PacTtBopenue.
PactBopbl. CBOMCTBA paCTBOPOB 3JEKTPOIUTOB".

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

64,65 VYnpaxHeHus B COCTaBJIEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuid. O600UIEHNE U CUCTEMATU3allMsI 3HAHUI 110 TEME.

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

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

68. WtoroBasi KOHTpOJIbHAS paboTa.

9 kaacc
Homep \ Tema

IToBTOpEHME OCHOBHBIX BONPOCOB Kypca 8 Kiacca v BBeJeHUe B Kypc 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 0O0pa3yeMbIX WM COEOUHEHHH. AMQOTEpHBIE OKCUIBl H
TUIPOKCHUJIBI.

8 [lepunonnueckuii 3aKkoH U nepuoauueckas cucrema /.M. Menneneesa B
CBETE YUEHUs O CTpOeHUU atoma. X 3HaueHune

9 XHUMHUYECKasi OpraHu3alsi Ipupoabl

10 Xumnueckne peakinu. CKOpoCTh XUMUYECKOUN peakuu

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.
Pu3nyeckre 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 XxapakTepUCTHKA IICJIOYHBIX METAJJIOB
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 pu3ndyeckne U XMMU4YeCKUe CBOMCTBA
24-25 Keneso, ero ¢pusndyeckre 1 XUMHUIECKUE CBONCTBA.
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 HEMETAJIOB
32 Bonopoa. Bona.
33 Onementsl VIl rpynnmel  rnaBHoM moarpynmbel  [ICX3:  o6mas
XapaKTePHUCTHUKA TaJIOTCHOB
34 OCHOBHBIC COCJIMHEHUS TaJJOI¢HOB, X CBOMCTBA.
35 [TomyyeHnune ranoreHoB. buonorndeckoe 3HAUYEHHWE U INPUMEHEHUE
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 [Tpon3BOACTBO 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 AMMUAK, CTPOCHHE, CBOWCTBA, MOJYYECHUE U TPUMEHEHHE

44 Conmn aMMOHHS, UX CBOMCTBA U NPUMEHEHHE.

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

46 dochop

47 Coenunenusi Qochopa — OKCHUIBI, KHUCIOTHI, coiu. DochopHbie
yIoOpeHus

48 OnemMeHThl I1aBHOW mnoArpynnsl |V rpynmnel riaBHOM MOArPYIIIBL:
oO11ast XapakTepUCTHKa. YTIepo.

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

50 IpakTnueckass padora Ne S5 «PelieHue 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 KOppekius 3HaHuM 1o teme «HemeTtarbiy

o4 Kontpoabnas padora Ne 3 no teme «HemeTaubi»

Tema 3. [lepBoHauabHbIE MPEICTABICHUS 00 OPraHUYECKUX BEIIECTBAX 8 4

55 [Ipenmet oprannyeckoi xumu. CTpoeHUE aToMa yriaepoaa
56 [IpenenvHbIE YTIEBOIOPOIHI.
du3uvecKne CBOWCTBA YIIIEBOJOPOIOB.
HenpenenbHbie yraeBoaopoabl. ITUIIEH U €r0 TOMOJIOTH
57 [IpenenbpHBIE OTHOATOMHBIE 1 MHOTOATOMHBIE CIIUPTHI
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 Nrororas koHTpoJbHAs paboTa 3a Kype 9 kiacca
67 [ToBTOpEHue
68 IToBTOpEHUE
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