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INOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Y4eOHOro npeamera « XuMush

VYyeOHblli npeaMer «XUMHS»  BXOOUT B NPEIMETHYIO  00JIacThb
«EcTecTBEHHOHAy4YHBIE  NpeaMETb». B chcTemMe  eCTeCTBEHHOHAy4YHOTO
o0pa3oBaHMs XUMHS KaK Y4eOHBII MpeAMET 3aHUMaeT BaXKHOE MECTO B MO3HAHUH
3aKOHOB IPHUPOJIbI, POPMUPOBAHUU HAYYHOU KapTHUHBI MHpPA, CO3/JaHUU OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOOUMBIX JJIsi IIOBCEJIHEBHON JKM3HHU, HABBIKOB
30pOBOro M 0O€30macHOro JJisi 4YeJOBeKa U OKpYyKawolleld ero cpenpl oOpasa
YKU3HM, a TAK)KE B BOCIIUTAHUH SKOJIOTUYECKOHN KYJIBTYPBI.

YcnemHocTh M3y4deHUss XHMHMM CBsSI3aHA C  OBJAJACHUEM XUMHUYECKHUM
A3BIKOM, COOJIOZACHHEM TpaBWil Oe€30IacHOW pabOThl MpU  BBINOJIHEHUU
XUMHYECKOI0 HKCIEPUMEHTA, OCO3HAHMEM MHOIOYMCIICHHBIX CBI3€M XHUMHHU C
JOPYTHMHM IPEIMETAMU IKOJIBHOIO Kypca.

[Iporpamma BKJItOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW W OpPraHUYECKOM
xumuu. ['maBHOW Hzaeel MporpaMmbl SBISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA
OMOPHBIX 3HAHUM MO XMMHH, BEIPAXKEHHBIX B ()OPME, COOTBETCTBYIOIIEH BO3pacTy
yYaIlluXCcs U UX 0COObIM 00pa30BaTEIbHBIM NOTPEOHOCTSM.

B comepxanmm JaHHOTO Kypca MNPEACTABIEHBI OCHOBOIIOJArarolIye
XUMUYECKUE TEOPETUUCCKUE 3HAHUS, BKIIIOUAIOIIME U3YYEHUE COCTaBa U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHSA, INPOTHO3UPOBAHUE CBOMCTB
BEILIECTB, MCCIECIOBAHUE 3aKOHOMEPHOCTEN XUMMUYECKUX IIPEBpAILCHUN U IyTEH
YIPABJICHHS UMM B LEJISIX [TOJIYYEHHUS BELIECTB U MAaTEPUAIIOB.

TeopeTudecKkyt0 OCHOBY M3y4E€HUS HEOPraHWMYECKOM XHMHUHU COCTaBISAET
aTOMHO-MOJIEKyJsipHoe yueHue, [lepmoamueckuin 3axkon J[.MI. MengeneeBa c¢
KpPaTKUMH CBEACHUSMH O CTPOCHHM aTOMa, BHJAX XHMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSAX NPOTEKAHNS XUMUYECKUX PEAKIIUM.

B wu3yueHum Kypca 3HauuTENbHAs POJIb OTBOJAWUTCS XHUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX M JIADOPATOPHBIX paldOT, OMUCAHUIO
pEe3yNbTAaTOB YYEHUYECKOTO JKCIEPUMEHTA, COOJIIOJEHUI0O HOPM M MpPaBHI
0e3omacHoOi pabOThl B XUMHUYECKOU TaO0OpaTOpuu.

Peanuzauuss pgaHHOW mporpaMMbl B Tpolecce OOydeHHs TMO3BOJIUT
yuampMmcs ¢ 3[IP ycBOUTh KiIF0UE€BbIE XUMUUYECKHE KOMIETEHIMU U IOHATH POJIb U
3HA4YEHUE XUMUU CPEAU APYIUX HAYK O IIPUPOJE.

N3ydyenne XumMuu crocoOCTBYeT (OPMUPOBAHUIO Y YUYaIIMXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOEHHUIO OOLICHAYYHBIX METOAOB (HaOJOJIEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOAEIIMPOBAHUE), OCBOCHUIO IPAKTUYECKOTO TPUMEHEHUST HAYYHBIX
3HAHMI, OCHOBAHHOI'O0 HA MEKIIPEAMETHBIX CBA3SIX C npeameTamu «OKpyKaromui
Mupy», «duszukay, «buomorus», «['eorpadus», «Marematuka» u Qopmupyer
KOMIETEHIIUU, HEOoOXOAuMBbIEe [Jii TPOJOJDKEHUsT oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HAYK.

N3yuenne xumum crnocoOCTByeT pa3BuTvio y yuamuxca ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpaXeHUs, (PYHKIIMOHAJIbHOH T'PAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKH AaHAJIU3UPOBATh MH(OpPMAIIUIO, MPEACTABICHHYIO B
paznuyHbIX (Qopmax. 3HAUMMOCTb NpeaMeTa I Pa3BUTHS  KU3HEHHOU



KoMrereHImu yvyammxcs ¢ 3IIP 3akmrogaercss B yCBOEHMM OCHOBBI XMMHUYECKHMX
3HAHWI, HEOOXOOUMBIX JUIsl TOBCEJIHEBHOW JKHW3HU; HABBIKOB 3J0pPOBOTO H
O0e30omacHOro JJisi 4YeJlOBEKa MW OKpY’KallIlel ero cpenpl oOpa3a KU3HH;
(bOpMUPOBAHUYN IKOJIOTUYECKON KYIBTYPHI.

[IporpamMma oTpaxaer coaepkanue 00y4eHUs MPeAMETY « XUMUSD» C YIETOM
0co0bIX 00pa3oBaTenbHBIX MoTpedHocTel yuammxces ¢ 3[1P. Opnagenne yueOHbIM
IpEeAMETOM «XHMHUS» IPEICTABIAET ONPEACICHHYI0 TPYAHOCTh JJIA YYallUuXcs C
3[IP. D10 CBA3aHO C OCOOEHHOCTSIMM  MBICIUTEIBHOW  JESTEIBHOCTH,
NEPUOANYECKUMU  KOJIEOAHWAMHM  BHHMAHMs, MaJblM OOBEMOM  IaMSATH,
HEJOCTAaTOYHOCTBIO OOWLIEro 3amaca 3HAaHUM, IOHM)KEHHBIM [103HABaTEIbHBIM
MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JUis mpeosioNieHnsl TPYIHOCTEW B M3YYEHMM YYEOHOIO NMpeaMeTa «XUMUs»
HeoOXxoquMma ajanTainus o0beMa UM XapakTepa ydeOHOro Marepuana K
MO3HABATEJIbHBIM BO3MOXXHOCTSIM JAaHHOW KaT€ropuu YyYalluxcs, Yy4YeT HX
OCOOEHHOCTEW pPa3BUTHS: HCIOIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipn u3ydyeHHH XUMUU HEOOXOJMMO OCYLIECTBJISTh B3aHMMOJEHCTBHE Ha
MTOJIMCEHCOPHOUN OCHOBE.

Teopetnuecknii  marepuanl  PEKOMEHAYETCs  M3y4yaTb B IIpolecce
MPaKTUYECKON JESITENbHOCTU. BO3MOMXKHO BBIJIEJIEHUE OTIEIbHBIX YpPOKOB Ha
pelIeHre 3a7a4 B CBS3U CO CJIIOKHOCTBIO aHanu3a Tekcra oOydaromumucs ¢ 3I1P.
Oprannueckoe €JUHCTBO NPAKTUYECKOM M  MBICIUTENBHOW  JEATEIBbHOCTH
yydalmxcs Ha ypoKax XMMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAaHHOMY YCBOEHUIO
0a3UCHBIX XUMHUYECKUX 3HaHUN W ymeHHil. Ocoboe BHUMaHHE NpPU HU3YUYCHHUH
XUMHH YAENSAETCS H3YyUYEHUIO «CKBO3HBIX» MOHATHA W (OPMUPOBAHHIO HABbIKA
CTPYKTYPUPOBAHMSI MaTepraa.

Hesn 1 3a1a4u M3y4eHust yueOHOro npeamera « XuMus»

Obwue yenu M3ydeHUs y4eOHOro mpenMera «XUMHUs» MPEACTaBICHbI B
paboueil mporpamMmme OCHOBHOTO 0011ero o0pazoBanusi. OHU aKTyaJM3UPOBAHBI C
Y4ETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO 00Iero oOpa3oBaHus,
HalpaBJIeHHOCTH OOy4YeHUsl Ha pa3BUTHE U  CaMOPA3BUTHE  JMYHOCTH,
dbopmHpoBaHUEe €€ MHTEIUIEKTa U 001Iel KyIbTypbl. O0OydeHHEe YMEHUIO YUYUTHCA U
IpOAODKAaTh CBOE OOpa30BaHHME CaMOCTOSATEIBHO B HACTOAILIEE BpPEMS SIBIISETCS
OJIHOM M3 BOKHEUITUX (PYHKIUN YUEOHBIX TPEAMETOB, B TOM YHCIIE U «XUMHUN.

Jns yuamuxcs ¢ 3IIP, Ttak e, Kak W JIJIi HOPMATHBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB,  OCBauMBaIOIIMX OCHOBHYIO  00pa3oBaTENIbHYI0  IPOrpaMMy,
JOMUHUPYIOILIEE 3HaUeHHE MPHUOOPETAIOT TaKue yeiu, Kakx:

* (QopmMHupoBaHME UWHTEIJICKTYaJbHO pa3BUTONM JUYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHATHIO pEUICHUH, CIOCOOHOU
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

" HamnpaBJIEHHOCTb OOyYEHMs] Ha CUCTEMATHYECKOe MPUOOIIEHUE yUaluxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTENbHOW  ACSATENBHOCTH,  HAayYHbIM U
NPaKTUYECKUM METOAAM MO3HaHUs, (GOPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE
CITOCOOHOCTEH K XHMUM;



obecrnieueHre yCJIOBHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO O00yJarOIIUMUCS
OMbITa Pa3HOOOPa3HOW JESATENbHOCTH, TMO3HAHUS M CAMOIO3HAHMUS,
KIJTFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIINN), UMEIOINX YHUBEPCATHHOE
3HAYCHUE JJI PA3IMYHBIX BUAOB JCSITEIbHOCTH;

dbopMupoBaHue yMeHUN OOBSCHATH W OIICHUBATH SIBIICHUS OKPYXKAIOIIETO
MHpa Ha OCHOBAHHWH 3HAHUH U OIBITA, TIOJYUYCHHBIX MPU U3YICHUH XUMUU;
dbopMupoBaHUE y YYAIIUXCSd TYMAaHUCTUYCCKUX OTHOIICHHHA, TMOHWUMAaHUS
[ICHHOCTH  XWMHUYECKUX  3HAHWM JUI1  BBIPAOOTKH  DKOJOTHUYECKH
1eJ1eco00pa3HOro MOBEACHHUS B OBITY W TPYHOBOW NEATEIHHOCTH B IIETISAX
COXpaHEHUS CBOETO 37IOPOBBS 1 OKPYKAIOIICH MPUPOITHON CPEIIbI;

pa3BUTHE MOTHBAIIMA K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY TMpoduias W HalpaBICHHOCTH
JanbHENIero ooy4eHus.

Kypc HampaBneH Ha pelieHne CIeaylommx 3aday, 00eCIeYrBaIONINX

pean3annio JTUIHOCTHO-OPUEHTHPOBAHHOTO W JESATEILHOCTHOTO TOAXOAOB K
oOyuenuto xumun yvamuxcs ¢ 311P Ha ypoBHE OCHOBHOI'O 0011I€ETO 00Opa30BaHUs:

dbopMupoBaHUE NMEPBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPALICHUSAX U MPAKTUYECKOM MPUMEHEHHH; OBJIAJICHUE
MOHSITUWHBIM allapaToM U CUMBOJIUYECKHAM SI3BIKOM XHMUU;

OCO3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak
00JacT COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHUYECKUX MPEBpAICHUN
HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB KAK OCHOBbI MHOTHUX SIBJICHUU
KUBOW M HEKWBOW TPHUPOJIBI; YIITyOIeHHE MPEACTaBICHU 0 MaTepruaIbHOM
€IUHCTBE MUPA;

OBJIAJICHWE OCHOBAMH  XHMHUYECKOW TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHaJIM3UPOBATh U OOBEKTUBHO OIIEHUBATH JKU3HEHHBIC CUTYAllUH, CBSI3aHHBIC
C XUMHUEH, HaBblKaMM 0e30macHOro oOpamieHusi ¢  BEUIECTBaMHU,
WCMOJIb3yEMBIMH B TOBCEJHEBHOM >KW3HU; YMEHHEM aHaJM3UpPOBATH U
MJIAHUPOBATh 3KOJIOTMYECKH O€30MacCHOE TOBEICHHUE B ILIENISIX COXPAHECHHS
3I0POBBS U OKPYKAIOLIEH CPEIbI;

dbopMupoBaHUE  yYMEHUW  yCTAHABIMBATh  CBSI3M  MEXKIY  peajbHO
HaOII0MAaeMbIMU XUMUYECKUMH SIBJICHUSIMH U TIPOLIECCAMHU, MPOUCXOASAIIUMU
B MUKPOMHpPE, OOBSICHITh MPUYMHBI MHOTOOOpA3usi BEIIECTB, 3aBUCUMOCTD
UX CBOMCTB OT COCTaBa M CTPOCHHMS, a TAKXKE 3aBUCUMOCTb NPUMEHEHHUS
BEIIIECTB OT UX CBOMCTB;

MpUOOpPETEHUE ONBbITA HCIIOJB30BAHUS PA3IMYHBIX METONOB HM3yYCHHUS
BEIIIECTB, HAOTIONECHUS 32 UX MPEBPAIICHUSIMH TIPH TPOBEJCHUN HECIOKHBIX
XUMUYECKUX  OKCIEPUMEHTOB C  HWCIOJB30BAaHUEM  JIaDOpaTOPHOTO
o0opynoBaHusi U TpUOOPOB;

dbopMupoBaHue MPEICTABICHUN O 3HAYCHUN XUMHUYECKON HAyKU U PEIICHUU
COBPEMEHHBIX JKOJIOTMYECKUX MpOoOJIieM, B TOM YHCIE€ B MPEAOTBPAIICHUN
TEXHOTEHHBIX U HKOJIOTMYECKUX KaTacTpod.

Ocob0ennocTH 0TOOpa M aganTALUM Y4e0OHOI0 MaTepHAaJIa 0 XUMHH



OOyueHnue ydeOHOMY TMpeaMeTy «XUMHUS» HE0OXOAUMO CTPOUTh Ha
CO3JaHUM ONTHUMAJbHBIX YCJIOBHHA JJII YCBOECHHS MPOTrPpaMMHOrO Marepuaia
obOyuarormumucst ¢ 3IIP. Bombioe BHUMaHWE MOKHO OBITH YAEIEHO OTOOpY
y4eOHOro Marepuaja B COOTBETCTBHM C NPUHLHUIIOM JOCTYIHOCTH TIpU
coxXpaHeHUH o01Iero 6a30Boro ypoBHsA. OH JOKEH MO COACPKAHUIO B 00BhEMY
OBITh aJanTHPOBaHHBIM s yyammxcsa ¢ 3[IP B cooTBercTBHM ¢ MX OCOOBIMH
oOpa3zoBaTenbHBIMU MOTpeOHOCTAMHU. ClieyeT 00JIeTYuTh OBIIaICHUE MaTePHAIOM
oOyuarorumucsi ¢ 3[IP mocpeacTBOM €ro  JA€TalbHOTO OOBSICHEHUS C
CUCTEMATUYECKUM MMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM B MPUMEHEHUH 3HAHUUN
C HCIOJIb30BaHUEM MPHUEMOB AJITOPUTMHU3AIMU U BU3YAIbHBIX OMOpP, OOyUEHHUS
CTPYKTYPUPOBAHHIO MaTepHalIa.

Bonbiioe 3HaueHue sl MOJHOIIEHHOTO YCBOEHHS Y4eOHOro Marepuana
HMMEET OMOopa Ha MEKIPEAMETHBIE CBSI3M BOIIPOCOB, U3yYae€MbIX B TAHHOM KypcCe, C
TakKUMHU Yy4eOHbIMU TpenMmeramu Kak «['eorpadus», «®Puzukay, «buosorus».
[To3BonsisE paccMaTpuBaTh OJUH M TOT K€ y4EOHBIM MaTepHall C pa3HbIX TOYEK
3pEHUs, MEKITPEAMETHBIE CBSI3U CITOCOOCTBYIOT €r0 JIyYIIEMY OCMBICIEHHIO, O0Jiee
MPOYHOMY 3aKPEIJICHUIO TTOJIyYEHHBIX 3HAHUM U MPAKTUYECKUX YMECHUM.

[Ipy DOArOTOBKE K ypOKaM  YYUTENIb JOJDKEH IPEAyCMOTPETh
dbopMupoBaHUE Yy YYalMXCSd YMEHHUH aHalW3UpOBaTh, CPaBHUBATH, 0000IIATh
U3y4aeMblil Marepuas, IUIAHUPOBaTh NPEACTOSUIYI0 pabdoTy, OCYILIECTBISATh
CaMOKOHTpPOJIb. Heo0X0quMO MOCTOSIHHO CIEAUTHh 3a MPAaBUIBHOCTBIO PEUEBOTO
odopmiteHHs BbIcKa3biBaHU# yuamuxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEHHOCTAMHU MOBEIEHUSU JesTeNbHOCTH yuammxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKAUIINNA KOHTPOJb
COOJIIOJICHUsI TIPABWJI TEXHUKH O€30MACHOCTU MPU NPOBEICHUU J1A0OPATOPHBIX
paboT B XUMUYECKOM KaOWHETE.

Buabl pesresbHocT yyamuxcesa c¢ 3IIP, o0yciioBieHHble 0c00bIMH
00pa3oBaTeJIbHBIMH MOTPEOHOCTAMH U O0ecHeYUBAKIINE OCMBICJICHHOE
OCBOCHHE COJCPKAHNM 00pa30BaHMs 110 MpeAMeTy « XHUMUD)

Conepxanue BUIOB JeATenbHOCTH ydammxcss ¢ 3[IP Ha ypokax xumum
ompeensieTcss HMX O0COObIMH 00pa3oBaTeNbHBIMU MNOTpeOHOCTAMH. [lomumo
mupoko ucnoiabdyembix B OOII OOO oO0mux s BCeX Yydaluxcs BUIOB
JESTEIIbHOCTH CIEAYeT YCUIIUTh BUABI JESITEbHOCTH, ClieUu(pUIHbIE 11 JaHHOU
KaTEeropuM ydalmxcs, JJig 00ecreueHus OCMBICJICHHOIO OCBOCHMSI COJEp>KaHUs
o0Opa3oBaHUs MO MPEAMETY: YCUICHHE MPEIMETHO-TIPAKTUYECKON eI TEIbHOCTH C
aKTHBHM3allMEl CEHCOPHBIX CHUCTEM; 4YEPEIOBAaHWE BHIOB JIESITEIIBHOCTH,
3aIEUCTBYIOIINX PA3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepHraia ¢ OIOpou
Ha QIrOpUTM; «IIOIIArOBOCTh» B M3YYEHHHM MaTepuasa; HCIOJIb30BaHUE
JIOTIOJITHUTEILHON BU3YaJIbHOM OMOpPHI (TJIaHbI, OOpasiibl, CXEMbI, I1a0JOHBI,
onopHbie Tabmuukl). s pazsutus y ydamuxcs ¢ 3[1P ymenus nenatb BbIBOJBI,
(bopMHpOBaHUS IPAMOTHOTO PEYEBOI0 BHICKA3bIBAHUSI HEOOXOJIMMO HCHOJb30BATh
omnopHeie cinoBa W kiaume. Oco0oe BHUMAaHHME CIEAYeT YACIUTh OOYUYEHHUIO
CTPYKTYPUPOBAHHMIO MaTepuaja: COCTABIEHUE PUCYHOUHBIX U BEpPOAIbHBIX CXEM,



COCTaBJICHHE TaOJMUL, COCTaBJI€HUE KiIaccupukauuu ¢ 0003HAYECHHBIMU
OCHOBAHMSIMU JIJIS KJIACCU(PUKALIMY Y HANIOJIHEHUE WX MPUMEpPaMU U Jp.

TemaTuueckas u TepmuHosIoruueckas jiekcuka coorserctsyer OOIT OOO.

Juis ydamuxcs ¢ 3IIP cymiecTBeHHbIMH SIBISIFOTCSI MPUEMBI pabOThI C
JIEKCHUYECKHM MaTrepuanoM no mnpeaMmery. IIpoBoautces crnenuanbHas padoTta 1o
BBE/ICHUIO B AKTUBHBIM CIIOBapb Y4YallUXCsl COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
W3y4yaemble TEpMUHBI BBOJATCS Ha TMOJMCEHCOPHOW OCHOBE, 0OO0s3aTenbHa
BU3YaJbHAasl MOJAJIEPIKKA, aJTOPUTMbI pabOThl C ONpPEAEIEHUEM, OIOPHBIE CXEMBbI
JUISL AKTyJIM3al[Ui TEPMHUHOJIOTUH.

MecTo yueOHOro npeamera «XuMHUsa» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIaPTOM OCHOBHOrO0 0OOHIeEro 00pa3oBaHusl YYEOHbI MpenaMer «XHUMUs»
BXOJIUT B MPEIMETHYIO0 00y1acTh «ECTECTBEHHOHAYUYHBIE MPEIMETBD) W SIBISIETCS
00s3aTENbHBIM ISl U3yUYEHHUS.

VY4eOHbIM IJIAHOM Ha €€ U3ydeHue oTBe/IeHO 136 yueOHbIX yacoB — 10 2 4 B
HeJeno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxanue ydeOHOro mpenmera «XUMHs», MPEJICTaBICHHOE B pabodeit
nporpamme, cooTBercTByeT PI'OC OOO, pa3paboTaHO € Y4E€TOM OCHOBHOM
0o0pa30BaTeIbHON MpPOrpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHHs MO y4eOHOMY
peaMETy «XuMus», COOTBETCTBYET aJanTUPOBAHHOMN OCHOBHOM
o0Opa3oBaTeNbHOM MMPOrpaMMe OCHOBHOTO OOIIEro 0Opa30BaHUS YYaIUXCS C
3aJIePKKOM IICUXUYECKOTO Pa3BUTHSL.

COHEPXAHUE YUYEBHOI'O ITPEAMETA «XUMMWA»

8 KIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[penmer xumun. Poav xumuu 6 cusnu uenoeeka®. Tema M BeliecTsa.
@u3NYeCKUe CBOWMCTBA BEIIECTB. ATpPETaTHOE COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yuctele BemectBa U cMecH. CrnocoObl pa3fiesieHus CMECEu.
[IpaBuna Oe3omacHOro oOOpalleHUMs C  BEIIECTBAMM U JTAOOPAaTOPHBIM
obopynoBanueM. Ilonsamue o Memooax NO3HAHUSL 8 XUMUU.

ATOMBI M MOJEKYJbl. XHUMHYECKHE OJJIEMEHThl. 3HaKu (CHMBOJIbI)
XUMHUYECKUX 3JIeMEHTOB. OTHOCUTENbHAs aTOMHas Mmacca. IIpocTeie u ciioxHbIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumunyeckass ¢opmyna. BajJeHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3axon nocmosnucmea cocmasa eewjecms. OTHOCUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHYECKOTO PJIEMEHTA B COCIMHEHUU.

PusnyecKkne U XHUMHUYECKUE sBJIEHUs. XuMmudeckas peakuus. [IpusnHaku
XUMHYECKUX PEAKIUN. YPaBHEHUS XUMHUUYECKUX DPEAKIUN. 3aKOH COXPAHEHUS

1 321605 " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX MPOBOJUTCA B O3HAKOMUTEIILHOM ILIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM n3y4aeMoro mMmarepuaja.



Macchl  BemiecTB. Kiaccudukanus  XMMHYECKMX — peakuuit  (coeauHeHwus,
Pa3JIoKEHUs, 3aMEILICHHS, OOMEHA).

XUMHUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IIOCYyAOH, C
npaBugamMu paboThl B JabopaTopur U mpuéMamMu oOpamieHus ¢ J1abopaTopHbIM
o0Opy/OBaHWEM; W3YYCHHE W ONHUCaHWe (PU3NYECKUX CBOWCTB  00pasloB
HEOPTaHUYECKUX BEIIECTB; HaOmojeHne (U3NYecKux (TUIaBJICHHWE BOCKA, TasHHUE
JbJla, PaCTUPAaHUE caxapa B CTYIIKE, KUIIEHUE U KOHICHCAIUS BOJIbI) U XUMHUUECKUX
(ropeHue cBeuM, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE Mella C
KHUCIIOTON) SIBIIEHUHM, HAOII0OJIEHUE U ONTUCaHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX
peakuuii (pasjoKeHue caxapa, B3aUMOJCUCTBHUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcugaa meau (II) mpu HarpeBaHuM, B3aUMOJEHCTBHE
xkene3a ¢ pactBopoMm coiu meau (II));u3ydenne crnoco6oB pasnencHust cmecen (c
MOMOIIBIO MarHmra, buIbTpOBAHUE, BbIMIApUBaHUE, JTUCTUILISIINS,
xpomarorpadusi), TpPOBECEHUE OYUCTKU TMOBAPEHHOW COJU; HAOJIIOJEHUE W
OIMCaHHE PE3yJIbTATOB MPOBEJCHUS OIBITA, MILTFOCTPUPYIOIIETO 3aKOH COXPaHEHHUS
MAacChl; CO3JJaH1e MOAEIIEH MOJIEKYI (ILIapOCTEP>KHEBBIX ).

Ba:xuHeiinue npeacTaBuTe I HEOPraHNYECKNX BelIECTB

Bo3nyx — cMech razos. CocrtaB Bo3ayxa. Kuciopon — 3I€MEHT U MpOCTOe
BelecTBO. Haxoxjenue kuciopona B Mpuponae, (U3NUECKUEe M XHUMHUYECKHUE
cBoiicTBa. Peakiinu ropeHust MPOCTHIX U CIOKHBIX BeriecTB. CriocoObl MOTydeHUs
KUcIopofa B JjabopaTopuu u npomsiuiieHnHocmu. IIpUMEHEHHE KHUCIOopo/a.
[Tonsitue 06 okcumax. KpyroBopot kucinopojaa B npupone. Q301 — aiiomponHas
MoougpuKrayus KUciopood.

Tennoeou 2¢hghexm xumuueckou peaxyuu, mepMOXUMU4ecKue ypasHeHus,
9K30- U SHIAOTEPMHUYECKHE pEaKUUU. Tonaueo: y2oib u Memau. 3azpsazHeHue
8030yXa, ycuieHue napHuKo8o2o s¢ghghekma, paspyuieHue 030H08020 COA.

Bopopon — snemeHT u mpocTtoe BemiecTBO. Haxoxknenue Bomopoaa B
npupojie, GU3nYecKrue U XMMHUYECKUEe CBOMCTBA (HAa MpUMEpEe B3aUMOJCUCTBUS C
HEMETAJUIAMM M OKCHJIAMH METAJJIOB), MPUMEHEHUE, CHocoObl NOJYYEHUA.
[ToHsiTHE O KMCTIOTAX U COJMSIX.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH  ABOrajpo.
Mousipublii 00bEM razoB. Pacdersl mo xumudeckoil gopmyie. Pacuersl maccoBoi
JI0JIA XMMHUYECKOTO BJIEMEHTAa B COEIUHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHOMU
MAacChl, MOJISIPHOTO 00beMa ra30B. PacuéThl 0 XMUMHUYECKUM yPaBHEHHSIM.

Quzuueckue ceoticmea 600vl. Bona. Ee cocTaB, CTpOCHHE M MOJIEKYJIBI.
Booa xax pacmeopumens. PactBopsl. [lonsmue 0 HacblyeHHbIX U HEHACHLIUEHHBIX
pacmeopax. Ilonsmue pacmeopumocmu eewyecms 6 6ode. Pacuer MaccoBOil 10IH
BEILIECTBA B pacTBope (MPOLEHTHAsI KOHIEHTpaus). MaccoBasi 10751 BEUIECTBA B
pactBope. Xumuueckue ceoucmea 600bl (pa3iodceHue, peakyuu ¢ Hampuem,
okcudom xanvyus, oxcuoom cepvl (V) peaxyuu c¢ memannamu, xuciomuvivu u
OCHOBHbIMU oKkcuoamu). Ilonamue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6
orcusHu venoseka. Kpyzoeopom 600wi 6 npupooe. 3arps3HeHUE TPUPOAHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOHBIX BOJI.

Baxneiimme kiacchl HEOpraHMYeckux coeauHeHui. Kiaccudukaius



HEOPTraHWYECKUX coeluHeHui. OKCHabl: cocTaB, Kiaccudukaius (KUCIOTHBIE,
OCHOBHBIC, amgomepHvle, Heconeobpasyiouue - Ha npumepe oxcuoa yenepooa (1)
u okcuoa azoma (1)), nomenmxnamypa. Illonyuenue u XUMHUYECKHE CBOMICTBa
OKCUJIOB (B3aUMOJICHCTBUE C BOJIOM, KHUCIOTaMu, Iienodyamu). (OCHOBaHUSI.
Knaccudpukanums  ocHoBaHuil: mETOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBanui. @PU3NYECKHE W XUMUYECKHE CBOWMCTBA OCHOBAHUM
(B3aMMOJEHCTBAE C OKCHJIAMH HEMETAJUIOB, KUCJIOTaMH, coisiMu). [lonyuenue
OCHOBAHUII.

Kucnotel: cocraB, kiaccudukanusi, HOMEHKIATypa, (Quanyeckue u
XUMHUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C METaJIaMH, OCHOBHBIMU OKCHJAMH,
OCHOBAHMSIMHU, COJISIMHA, Ha TMPUMEPE COJSHOM M CEpHOM KHCIOT), Cnocooul
nonyuenusi. Psag aktuBHoctm MetayuioB H. H. bekeroBa. Comm (cpemnue):
HOMEHKJIATypa COJIeH, cnocobObl noyyerus, B3aUMOJICUCTBUE COJICH ¢ MeTalIaMH,
KHCJIOTaMHU, II€JI0YaMH U COJISIMHU, IPUMEHEHHE.

[Tonsitue 00 aM(oTepHBIX THAPOKCUAAX (HA IPUMEPE LUMHKA U ATIOMUHUSA)!
Xumu4eckue ceotucmeaa (63aumooelcmsaue ¢ KUCIOMamu U Weaouamu, pasiodiceHue
npu Hazpesanuu) u noyyeHue.

['eneTnueckast CBSI3b MEXAYy KJIacCaMH HEOPTraHWYECKUX COEAMHEHUM.
['eHeTnueckue psapl.

XWMUYECKHM OJKCIHEPUMEHT: KA4eCTBEHHOE ONPENEIICHUE COAECPKAHUS
KHCJIOpOJia B BO3JyX€E; MOJYyUYEHUE U U3yUEHUE CBOWCTB KHUCIOPO/a; HAOJI0IeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TropeHus (moxapa); O3HAKOMJIEHHE C oOpasliaMH OKCHJIOB U
ONKCAaHUE WX CBOWCTB; MOJyYEHHE W H3Y4YEHHME CBOWCTB BoAopoJa (ropeHue);
HaOMIOZICHNEe  OOpa3IOB  BEMIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHMs]  BEIIECTB C  Pa3jMYHON  pPacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHOW MacCOBOM JOJIEWM PACTBOPEHHOIO
BCILIECTBA; B3aUMOJEHCTBUE BOJABI C META/UIaMU (HATPUEM U  KaJbI[UEM)
(BO3MO>XHO HCIOJIb30BaHUE BUAECOMATEPUAIIOB); ONPENEIECHUE PACTBOPOB KHUCIOT
U 1IEJIOYEH C MOMOIIbI0 MHAMKATOPOB; UCCIEAOBAaHUE 00Pa3L0B HEOPTraHUYECKUX
BEILECTB PA3IMYHBIX KJIACCOB; HAOIOJIEHNE U3MEHEHUsI OKPAaCKW MHAMKATOPOB B
pacTBOpax KHCJIOT U Iesiodell; m3ydeHue B3aumojenctBusi okcuaa meau(ll) c
pPacTBOPOM CEpPHOM KHCIIOTBI, KUCJIOT C METa/llaMH, pPEaKlHUil HeWTpalu3aluu;
MOJTyYE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO MeTajulia IPyTHuM K3
pacTBopa COJM; pEUICHHWE HSKCIEPUMEHTAIbHBIX 3a1ay 1o Teme «BaxHelne
KJIACChl HEOPTAaHUYECKUX COCTUHEHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucrema
xumn4yeckux iemMeHToB JI. . MenaeneeBa. CTpoeHue aToMOB.
XumMuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIUN
[lepBbie TOMBITKH KIAaCCU(UKAIIMA XUMHUYECKUX dJeMeHTOB. IloHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M HIEIOYHO3EMEIbHbIE METaJUlbl,
rajloreHbl, WHEPTHBIE Ta3bl). ODremeHmbvl, Komopvle 00pazyiom amgomepHbvie
OKCUObL U 2UOPOKCUODL.
ITepuonnueckuit 3akoH. llepuonuueckas cucrema XMMHUYECKUX DJIEMEHTOB



H. . MenneneeBa.  KopoTkomepuoaHas U OauHHOnepuooHas  (GHOPMBI
[Tepronnueckoii cucreMbl xumuuyeckux 3meMmeHToB 1. Y. Menneneesa. 1lepnoast
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAep. HM3omonvl. DIEKTPOHBI.
CrpoeHue 3IIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMUYECKHUX 3JIEMEHTOB
[lepnognueckon cucremsl [l. 1. MenneneeBa. XapakTepuCTUKAa XWMHYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneesa.

3axonomepHoCcmMU  U3MEHEHUsL CBOLUCME DJIeMEHMO8 MAlblX Nepuooos u
2NIABHBIX NOOSPYNN, 6 3ABUCUMOCHU OM AMOMHO20 (NOPAOK08020) HoOMepa
3nauenue Illepuoouueckoeo 3axona u Ilepuoduueckou cucmemvl XUMUYECKUX
anemMenmo8 Ol paszeumusi Hayku u npaxmuku. [[. M. Menoeneee — yuénvlil u
2PAANCOAHUH.

Xumuueckass cBsa3b. KoBaneHTHass (MOJdsipHass M HENOJspHAs) CBSA3b.
InexmpoompuyamenbHOCmb AMoMO8 XUMUYecKux siemenmos. VIonHas CBs3b.

Crenenb  okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipouiecchl OKMCIEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

XYWMHYECKUI 3KCIEPUMEHT: H3y4YEeHHE OOpa3loB BEIIECTB METAJUIOB H
HEMETAJUIOB; B3aUMOJICWCTBHE THAPOKCHJA ILMHKA C pPACTBOPAMU KHUCIOT U
1IeJI0YEH; MPOBEJEHUE OIBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX Peakuil (TOpeHUEe, peakuy pa3ioKeHUs, COSTUHEHMS).

MexknpeaMeTHbIe CBSA3H

Peanm3zanuss MEXNpeAMETHBIX CBS3€H NMpU WU3YYCHHH XUMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
TIOHSTHN, TaK W TIOHSATHUH, SIBJISTFOIIMXCS CHCTEMHBIMH JIJISl OTICIIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIC TIOHITHS: HAYYHBIN (aKT, THIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KilaccuuKamus, TepPUOIUIHOCTh, HAOJI0ICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHE, U3MEPCHHUE, MOJICNb, SIBICHHE.

dusnka: marepus, aToM, >3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
W30TOTBI, PAAMOAKTHBHOCTh, MOJIEKYJa, dJEKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (GU3MYCCKUE BEIIMYUHBI, SIUHUIIBI
U3MEPEHUsI, KOCMOC, TUTaHEThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TOPOIHI,
MOJIC3HBIC UCKOIMIAeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

[Tepnognueckuii 3akoH. Ilepuogmueckas cucremMa XHUMHUYECKHX DJIEMEHTOB
. . MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KU, KAJTbLMI U UX COCTUHEHUMN
B COOTBETCTBHM C TIOJIO)KEHHEM »3JeMEeHTOB B Ilepromuueckoil cucreme u
CTPOCHUEM KX aTOMOB.



CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTAJUIMUECKUX
PEETOK, 3a8UCUMOCMb CEOUCME 8eWeCcmea om Mmuna KpUCmaiiuieckou peuémxu
U 8UOA XUMUYECKOU CBA3U.

Knaccudukanus u HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TpUBUAIbHAs ). XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIINXCS
K pa3MyHbIM KJaccaM HEOPTraHMYEeCKUX COCIUHEHUMN, TEeHETHYeCKas CBS3b
HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XUMUYECKUX peaklMil MO pa3iMuHbIM MpU3HaKaM (110
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEaKI[MU BEIIECTB, MO TEIIOBOMY 3 (deKTy, 1o
U3MEHEHUIO CTENIEHEH OKHUCICHHSI XUMUYECKHUX 2JIEMEHTOB, IO 0Opamumocmu, no
yuacmuro  Kamaiuzamopa,). DOK30- W DHAOTEPMHUYECKHE  pEaKIUU.
Tepmoxumuueckue ypagHenusi.

Ionusmue o cxopocmu xumuueckou peaxkyuu. Ilonamue o6 obpamumvix u
Heoopamumbolx Xumudeckux peakyusx. [Ionamue o 2oM0O2eHHbIX U 2emepOo2eHHbIX
peakyusax. Illowamue o xumuueckom paenosecuu. Cmewenue XuMuU4ecKo2o
pasnogecus. Daxkmopul, GuUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJHCEHUE XUMUYECKO20 PAGHOBECUS.

OKUCIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIMK, AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUd C  HCHOJIB30BAHUEM  METOJIa
AJIEKTPOHHOTO OaliaHca.

Teopus AIEKTPOIUTUYECKON JUCCOLIAALINH. DIIEKTPOIUTHYECKAS
JUCCOUUALMS. DIEKTPOJIUTHI U HEIEKTPOJUTHl. KaTHOHBI, aHUOHBI. Mexanuszm
ouccoyuayuu ewjecmes ¢ paziudHbIMUu euoamu xumudeckou cesazu. Ilowamue o
cmeneHnu ouccoyuayuy. CUIbHBIC U CTTA0bIE AIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y CIIOBHS MPOTEKAHUS peaKIiii HOHHOTr0 oOMeHa
10 koHua. IlonHbie U COKpallléHHbICE MOHHBIE YpaBHEHUs peakiuil. XUMHUUECKUe
CBOMCTBa KHCJIOT, OCHOBAaHMWA U COJeH B CBeTe NpeACTaBIEeHUU 00
ANEKTPOJUTHYECKON nucconumanuu. Cpena pactBopa. KauecTBeHHbIE peakuyu Ha
KaTUOHBI U aHUOHBI: XJIOPUA-, OPOMUI-, HOAU-, CyIb(aT-, KapOoHAT-, CUITUKAT-,
dbochar- aHMOHBI, THUIPOKCUJ-MOHBI; KATHOHBI AMMOHMS, MAarHus, KajbIusi,
anmroMuHUs, xeneza (2+) u (3+), meau (2+), HUMHKA, TPUCYTCTBYIOIINE B BOJAHBIX

pacTBopax.
XUMHAYECKUMN SKCIIEPUMEHT: O3HAKOMIJIEHHME C MOJAEISAMH KPUCTAIIMYECKUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMmeTawioB (Tpadura u

anMmasa), CJIOKHBIX BEHIECTB (XJOpHIAa HATPHsl); HCCIEIOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XWMHYECKOW peakiMh OT BO3ACUCTBHUS Pa3TUYHBIX  (PaKTOPOB;
UCCJIEIOBAHUE AJIEKTPONPOBOJAHOCTHA PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLUALINH
KHCIIOT, IIeJoued U cojlel (BO3MOXHO HCIIOIb30BAaHUE BHJIEOMATEPUATIOB);
MIPOBE/ICHUE OIBITOB, WJUTFOCTPUPYIOIMIMX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO
oOMeHa (0Opa3oBaHHE OcCajika, BBIJICJICHUE Ta3a, OOpa30BaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHI  OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX  peaKIui
(ropenue, peakuu pa3aoKeHUs, COSAUHEHUS ), paclo3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYEeCTBEHHBIX pEaKkIMi Ha HWOHBI, pEIICHUE
AKCTIEPUMEHTAJBLHBIX 3a]1a4.



Hemetanbl 1 ux coeiuHeHUA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIC cTeneHn okucieHus. CTpoeHue W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C MeTallaMd, HEMETaUIaMH — BOAOPOJIOM U KHCIOPOJIOM,
wenouamu). Xnopoomopon. ComnsHas KHCIOTa, XUMHUYECKHE CBOMCTBA,
nonyueHue, TpPUMEHEHUE. /[lelicmgue Xaopa u Xi0po8000po0d HA OpP2aAHU3M
yenogexa. Baxxueiire XJI0puabl U UX HaXO0XKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

Ctpoenue u ¢puznyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPHI.
AnoTpornHble MOIU(MUKAIIMU KUCJIOPOJa U Cepbl. XMMUYECKUE CBOMCTBA CEPhI
(B3aMMOJEHCTBUE C HeMemaniamu — BOJOPOIAOM H KHCIOPOJOM, METaJlJIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoul kucromamu). CepoBOIOPOA: CTPOCHHE,
bu3MYecCKue W XUMHUYECKHE CBOWCTBA (KWUCJIOTHBIE W BOCCTAaHOBUTEIHHBIC
cBoiicTBa). OKCHABI Cepbl Kak NPEICTaBUTENIM KUCIOTHBIX OKCHIIOB. CepHas
KHUCJIOTa: (Pu3nueckue u XuMU4eckue cBoiicTBa (obmue u cnenuduyeckue). Conu
CEpHON KHCIIOTHI, KaYeCTBCHHAsI peakmnus Ha cyibdar-noH. CepHHUCTas KUCIIOTA.
Xumuueckue peaxyuu, nedxcawjue 8 0CHO8€ NPOMbBIULIEHHO20 CHOCOOA NOJYYeHUs
cepuou kuciomsl. HaxoxaeHue cepsl U €€ coeMHeHul B npupoje. [IpuMenenue
CEphl U €€ COCIUHEHUI B OBITY M B MPOMBIIUICHHOCTH. Xumuueckoe 3azpsa3HeHue
OKpydrcaioweli cpedbl COeOUHEHUAMU cepbl (KUCIOMHble 00HCOU, 3d2psi3HEeHUe
6030yXa U 6000EMOB), CNOCOOBI €20 NPEOOMBPAUEHUSL.

OO6mrast xapakTtepuctuka 3MeMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a3oTta u (ocdopa, xapakTepHbIe CTEIIEHU OKUCICHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, PU3NYECKHe U XUMHUYECKHE CBOMCTBA
(B3amMOJIeHiCTBHE C METaIaMd M HEMETAZIaMH - KHUCJIOPOJIOM M BOJOPOIOM).
Kpyrosopot azora B mpupoje. AMMHak: (pu3nuecKkue U XUMHYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOTO PAacTBOpA), nojayueHue W MPUMEHEHUE.
Conu aMMOHMS: COCTaB, (PU3MUYECKHE M XHMHUYCCKHE CBOMCTBA (pa3ioeHue,
B3aMMOJICHCTBUE CO IeJiouamu), npuMeHeHue. KauecTBeHHast peakuusi Ha HMOHbI
aMMOHMS. A30THasl KHCJIOTa, €€ (U3NYECKHe U XUMUYECKHUE CBOICTBa (00IIKEe U
cnenuduyeckne), nonyuenue. Hwutparel (paszioxeHue). A30THCTass KHUCIOTA.
Hcnonb3oBaHne HUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
yno0peHuil. Xumuueckoe 3azpsazHenue okpyscarouelt cpeobl COeOUHeHUsMU a30ma
(Kucniommuvie 002#couU, 3azpsA3HeHue 6030yXa, NOUBbl U 000EMOB).

dochop, amromponuvie moouguxayuu  Ggocgopa, pusznueckue u
XUMUYECKHE CBOMCTBAa  (B3aMMOJCHCTBHE C MeTallaMH, HEMETaJIaMu,
KOHYEHMPUPOBAHHbIMU a30mHoU u ceprou kuciomamu). Oxcun docdopa (V),
oprodocopHas KHCIOTA: (U3MYECKUE M XHUMHUYECKHE CBOWCTBA, MOJIYYeHUe.
llonamue o munepanvHvix y0obpeHusx: Humpamsl U gocghamol. [lonsmue o
KOMNIeKCHbIX yooopenusx. OO0Imas XxapakTepucTuka sjieMeHTOB [V A-rpynmsl.
OcoOeHHOCTH CTpPOGHHS AaTOMOB VyIJIepojJa W KpeMHHS. BajaeHTHOCTh W
XapaKTEepPHBIC  CTEMEHW  OKWUCIEHWUS  aTOMOB  yrjiaepoJa W KPEMHUS.



Pacnipoctpanenue yriepojia B IpUpoJe, XapaKTepHbIe CTEIIEHU OKUCTIECHUS.

VYriepona, amtoTponHble Momaudukarmuu (rpadgut, amMas), GU3NYECKUE H
XUMHUYECKHUE CBOWCTBA MPOCTBHIX BEIIECTB (B3aUMOJCHCTBUE C METaJUIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancopomusi.  KpyroBopor yriiepoga B mpupone. Okcuabl — yriaepoja, HX
bu3NYecKue W XMMHYECKHUE CBOWCTBA, MOJYYCHHE W NMPUMEHEHUE, NEHCTBHE Ha
OpraHu3M 4YeJOBEKa. JKolo2uueckue npooaemvl, CEA3aHHblE C  OKCUOOM
yenepooa(lV); eunomesa 2n0b6anbHo20 nomenjieHus KiUMama, HAaApPHUKOBHIU
aghghexm. YronpHas KUcaoTa u €€ colid, uX GU3NUecKrue U XUMUUECKHE CBOMCTBA,
nonyueHue u npumeneHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

O6mme mpeAcTaBieHHsT 00 OCOOCHHOCTSAX COCTaBa W CTPOEHUS
OpraHUYECKUX COCIUHEHUHN yriepojaa (Ha MpUMepe MeTaHa, STWIICHA, ATAaHOJA,
YKCYCHOM KHCIIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Kiaccugpurayus
opeanuyeckux eewjecms. 1IoHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenikax, yriieBoJax — M UX POJU B )KU3HU uejoBeka. MamepuanvHoe eOuHcmeo
OpP2aHUYECKUX U HeOP2aAHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOICTBa (Ha mpUMeEpe
B3aMMOJICUCTBUS C METAJUIaMU M HEMETaJUlaMH), nojyyeHue u TPUMEHEHHUE.
Coeounenus kpemnusi 6 npupode. Obwue npeocmasnenuss 00 oxcuoe kpemrus(lV)
u xpemuuesou kuciome. Cunuxamsl, @uzuueckue u Xumuyeckue Cce0UCmaa,
noJNyueHue U NpuUMeHeHue 6 Oblmy, NPOMbIUIEHHOCMU (8 MeOUYUHCKOU,
9EeKMPOHHOU, CMpoumenbHou u op.). Baoicnetiwue cmpoumenvHble mamepuansl:
Kepamuka, cmekxio, yemenm, OemoH, owcene3obemon. lIpobremvt 6Gezonacrnozo
UCNONIL308AHUSL CIMPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU IHCUIHU.

XUMUYECKUHN HKCIIEPUMEHT: U3yUeHHE 00pa3I[0B HEOPraHUYECKUX BEILECTB,
CBOMCTB COJISHOW KHCIJIOTBI; IPOBEJEHUE KAYECTBEHHBIX PEAKLUHUN HA XJIOPHUA-
MOHbI W HaOJIOJICHUE TPU3HAKOB MX TMPOTEKAHUS; OMBITHI, OTPaKaIOIINUE
dbu3nyecKkue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIUHEHUN (BO3MOYKHO
UCIIOJIb30BaHUE BHUAEOMATEPUATIOB); O3HAKOMJIEHME C oOpas3lamMu XJIOPHUAOB
(raJloreHuI0B); O3HAKOMJIGHHE ¢ oOpa3lamMu cepbl U €€ COCTUHECHUSIMU
(BO3BMOXKHO  HCIIOJIb30BaHWE  BHUJEOMATepHUANIOB); HaOJIOJCHUE  Mpoliecca
oOyrIvMBaHUsl caxapa IOJ| JCHCTBMEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3Y4YEHUE XWMHUYECKUX CBONCTB pa30aBICHHON CEpPHOW KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peaknuu Ha Ccyiab(aT-uoH W HAOMIONEHHWE TpU3HAKA €&
MPOTEKAHUS;, 03HAKOMJICHHE C (DU3UYECKUMH CBOWCTBAMHU a30Ta, Gocdopa U ux
COCIMHEHHH (BO3MOXHO MCIOJIb30BAaHNE BUIEOMATEPUAIIOB), 00pa3iiaMu a30THBIX
u ¢ochopHbIX yA0OpEeHUii; MOJyYEeHHEe aMMUaKa M HW3YYEHHUE €ro CBOWCTB;
MPOBE/ICHNE KAUECTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHue
[IPU3HAKOB MX IMPOTEKAaHUs, B3aMMOJCHCTBUME KOHIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MeEAbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUATIOB); HU3yUYCHUE
MoOJIeJIed KPUCTAJUIMYECKUX pPEmIETOK anMasza, rpaduTa; O3HAKOMIIEHHE C
MPOIECCOM  aACOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM NPOTUBOrasa; IMOJYy4YeHUE YIJIEKUCIOr0 ra3a W HU3YYEeHHE ero



CBOMCTB; TPOBEJICHHE KAUYECTBEHHBIX pEaKIMii Ha KapOOHAT- U CHJIMKAT-HOHBI
Y U3yYEHHE TPU3HAKOB MX TMPOTEKAHUSA; O3HAKOMIICHME C MOPOAYKIHEH
CUJIMKAaTHOW MNPOMBIIUIEHHOCTH; PEUICHUE JKCIEPUMEHTAIBHBIX 3a/1a4 [0 TEME
«Baxueime HeMeTaIIbl U UX COSIUHEHUSY .

MeTaJsibl 1 X COeIMHEHUS

OOmias xapakTEepUCTUKAa XUMHYECKHX JJIEMEHTOB — METayloB Ha
OCHOBAaHMM HX IMOJOXEHUs B [lepronnueckoil cucteMe XUMUYECKHUX 3JIEMEHTOB
. . MenaeneeBa u ctpoeHus aroMoB. CTpoeHHe MeTauioB. MeTamnnueckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMYECKas PEmETKa. DIEKTPOXUMHUYECKUN P
HanpspKeHU  meTaiioB. PU3nMyuecKke W XUMUYECKHE CBOMCTBA METAJIOB
(B3aUMOJICCTBHE C KHCJIOPOJOM, BOJOH, KuciaoTaMu). Obwue cnocoobul
nonyyenuss memannog. llonamue o Koppo3uu memanios, OCHOBHble CHOCOObI
3awumsl ux om kopposzuu. Cniagvl (cmanw, 4yeyH, OOPATIOMUHUL, OPOH3A) U UX
npumenenue 8 Oblmy U NPOMbIUIEHHOCTU.

[lenoynbie MeTauIbl: MojiokeHue B [leproanueckoil cuCTeMe XUMHYECKUX
sanemenToB JI. M. MengeneeBa; cTtpoeHune aroMoB. Haxoxaenue B mpupone.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HATpuss W Kaius. [IpuMeHeHHe MIENOYHBIX METalIOB M HX
COCIMHEHNH.

[IlenoyHO3eMENbHBIE ~ METAUIBl MAarHuid HM  KaJIbLM:  IOJOKEHUE
B [lepuognueckon cucreme xumuueckux aneMeHToB . Y. Menneneesa; ctpoeHue
MX aTOMOB; Hax0JaeHue B npupojae. Pu3znyeckue u XMMUYECKUE CBOKMCTBA MarHus
U Kanpliua. Baxueimve coenvHEHHS Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
Kécmrkocmob 600bl U cnocooOwvl €€ yecmpaHeHusl.

AmomuHuii: mojnoxkeHue B Ilepuogmyeckoid cUCTEME  XUMHYECKHUX
sanemeHToB J[. I. MeHueneeBa;, CTpoeHHE aToOMa; HAXOXKIACHHE B MPUPOJE.
du3nYecKue U XUMUYECKUE CBOMCTBA alFOMUHUSI. AMGPOTEPHBIE CBOMCTBA OKCHUA
U TUAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa; cTpoeHue aToma; HaxOXKJIECHHE B mpuponae. Pusnyeckue u
XUMHUYECKUE CBOMCTBA Xeje3a (B3aUMOJICUCTBHME C METaJUlaMH, KUCIOTaMU U
cossimu). Oxcunapl, ruapokcuasl u conu xkene3a(ll) u kenmesza(Ill): cocras,
CBOWCTBA U NOJIyYEHUeE.

XUMHUYECKHI HKCIIEPUMEHT: O3HAaKOMJICHHE C o0pa3laMyd METaIOB U
CIUTABOB, WX (DM3MYECKUMHU CBOWCTBAMH; W3y4YEHHE pE3YyJIbTATOB KOPPO3HUH
METAJZIOB  (BO3MOXKHO  HCIIOJb30BAaHHE BHACOMATEPHAIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSI OKCUJIA KaJbLIUsl U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOJBI; MpOIECCAa TOPEHUs
KeJe3a B KUCIopoAe (BO3MOKHO HCIOJIb30BAaHUE BHUJICOMATEPUATIOB); MIPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pEaKIMil Ha HOHBI (MarHus, KajblUs, aJTIOMUHUS,
uuHka, xxenesa(ll) u xxeneza(Ill), mequ(ll)); HabnroaeHre U oNKMCaHUE MPOLECCOB
OKpalIMBaHMUS IIJIAMCHHM HWOHAMU HaTpusi, Kaius U Kaiblus (BO3MOXHO
WCIIOJB30BaHME  BHUJIEOMATEPUATIOB); HCCIEJOBaHHE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUS M THAPOKCHAA IIMHKA; PEIICHHWE SKCIEePUMEHTAIBHBIX



3aj1a4 o TeMe «BakHeulme MeTaibl U UX COCIUHCHUS.

Xumus u okpyxcarowasn cpeoa

Hosvie mamepuanot u mexnonoeuu. Bewecmea u mamepuanvl 6
HOBCEOHEBHOU JHCU3HU YesloseKd. Xumus u 300posve. bezonachnoe ucnonvsoanue
gewecms U Xumuueckux peaxyuu 6 owimy. Illepeas nomowp npu XumudecKux
oorcocax u ompasnenusax. OCHO8bI IKONOSUUECKOU 2pamMomHocmu. Xumudeckoe
3aeps3Henue OKpydcaowel cpeovl (npedenvHas OO0nyCmumMas KOHYEHMPAayusl
sewecms — I1/]K). Ponb xumuu 6 pewieHuu 3K0102u4eckux npooiem.

Ilpupoonvie ucmouyHuxku yeneeo00po0oos (yeoiv, NpupooHvlll 2as, Hegpmy),
NPOOYKMbL UX nepepabdomKuU, ux poib 8 Obimy u NPOMbIULIEHHOCTU.

Xumuueckuil dKCnepumenm: usydenue o00pa3y08 Mamepuanos (Cmexio,
CNIIABbL MEMATLIO08, NOIUMEDPHbIE MAMEPUATBL).

MexnpeaMeTHble CBS3H

Peanmmzannss MeXnpenMETHBIX CBSI3€d IPU M3y4YEHWH XUMUH B 9 kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0muMe ecTeCTBEHHO-HAYyYHbIE MOHSATHS: HAYYHBIM (PakT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKIM]I,
M30TONBl, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsii, MPOBOJHMKH,
NOJYIPOBOJHUKU, JAUDJCKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAas
peméTka, CIUiaBbl, (PU3NYECKHE BEJIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢orocunTes, ApixaHue, Ouocdepa, 3KocHUcTEMa, MUHEPAIbHBIE
yAOOpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MUHEpasIbl, TOPHBIE TOPOJBI,
M0JIE3HBIE UCKOIAeMbI€, TOIINBO, BOJAHBIE PECYPCHI.

BrinoJiHeHHe NPaAKTHYECKHUX padoT

[Ipu mpoBeneHWH MPaKTUUECKOW pabOThI KaXAbId €€ ATal BBITIOJHSICTCS
oOyuatomumucs ¢ 3[IP BMecTe ¢ yuuTeneMm u moj ero pykooactBoM. Ha mocke
00513aTeIbHO BBIBELIMBAIOTCS MTPaBUJIa TEXHUKU O€30MMaCHOCTH, COOTBETCTBYIOLIHE
JTAHHOMY BHY paOOThI, JaeTCsl TPaBWIIbHAS 3aMKCh (POPMYI U yKa3bIBACTCS I1EITh
npoBeneHust padbotrel. [lpy HEOOXOOUMOCTH [aeTcs BU3YaJbHBIM aIropuT™M
BBITIOJTHEHUS  3aJlaHusl. OJTO  CIOCOOCTBYET OCO3HAHUIO  OOyYaroIIMMUCS
BBITIOJIHAEMBIX JIEUCTBUU U TTOJYYEHHOTO PE3YJIbTATA.

IIpyMepHBbIe KOHTPOJIbHO-U3MEPHUTEIbHbIC MATEPHAJIBI 10 XMMUM



JIns opraHu3anuu IPOBEPKH, ydeTa M KOHTPOJS 3HAHUM ydallluXcs IO
MPEAMETY MPEAyCMOTPEHBI KOHTPOJIBHBIE pPAaOOTHI, CaMOCTOSTEIBHBIC PabOTHI,
3a4eThl, MPAKTUYECKUE padoThl, TecTupoBaHWe. OTHUM W3 METOJOB KOHTPOJIS
pe3ynbTaToB oOydeHus ydamuxcsi ¢ 3[IP sBisercss mMeTrom MOJWBapHATHBHOTO
AKCIIPECC-TECTUPOBAHUSA C KOHCTPYUPYEMBIMU OTBETaMH. Ero OTIMYUTENBHBIMU
yepTaMu SBISIIOTCS  ONEPATHUBHOCTb, BBICOKAS CTENEHb WHIWBUYaIU3alAN
3HAHWUM, CPABHUTEIBLHO MAJIbIe 3aTpaTbl BPEMEHU W TPyJa HAa MPOBEPKY OTBETOB
y4ammxcsl.

Jnst yuamuxcsa ¢ 311P Bo3MoxkHO u3MeHeHue (pOpMyJIMpPOBKU 3a/laHUN Ha
«TOUIATOBYIO»,  ajamnTaiusi  IpeajiaraeMoro  oOydJaroumiemMycsi — TECTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT0) MaTepHalia: UCIOJIb30BaHUE YCTHBIX M MUCHMEHHBIX
WHCTPYKIUHM, YOpPOIICHUE [UIMHHBIX CJOXKHBIX (OPMYIUPOBOK HHCTPYKIUH,
pelieHrue C OMopoil Ha alropuT™M, oOpasell, HCIOIb30BaHUE CIPABOYHOU
uH(popManuu.

[IJTAHAPYEMBIE PE3VYJIbTATBI OCBOEHHMSA YUEBHOI'O ITIPEJIMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B uenom pesynbrarsl ocBoeHus ooyuaronumucs ¢ 3I1P yaebHoro mpeamera
«XuMus» JOJDKHBI COBNAAATh C pe3yJbTaTaMu paboyeil mporpaMmbl OCHOBHOTO
oOmrero oopazoBanus. Hanbonee 3HaYMMBIMU SBJISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHUBAaLlUA K OOY4YeHMIO U  IEJICHAIIPaBJICHHON  MO3HAaBaTENbHOM
NEATEIbHOCTH;

YCTAHOBKA HA OCMBICIIEHUE JIMYHOTO OMNBITA, HAOMIOACHUIN 32 XUMUYECKUMHU
HKCIIEPUMEHTAMU;

OpUEHTAalMs Ha MpaBuia MHAWBUAYAIBHOTO U KOJJIEKTUBHOIO O€30MacHOTO
NOBEACHUS IPHU B3aUMOJECHCTBUU C XUMHUYECKUMU BEUIECTBAMHU U COETMHEHUSIMU;

MPaKTUYECKOE H3ydeHHe Mpodeccuil W Tpylda pa3IMyHOTO pojAa, B TOM
YUCJ€ HAa OCHOBE NPHUMEHEHHWS HM3y4aeMOro NpeIMETHOIro 3HaHus (Hampumep,
7a00paHT XUMHUYECKOTO aHaJIn3a);

YBXEHUE K TPYLY U pe3yibTaTaM TPYAOBOW AEATEIBHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY ITOCTPOCHMIO JAJbHEWUIIEH WHIAWBUAYAIbHOU
TPAaeKTOPUM OOpa30BaHHUSA Ha OCHOBE OPHEHTHUPOBKHM B Mupe mnpodeccuil u
npo(hecCHOHANBHBIX NPEANOYTECHUH, YBAXKUTEILHOTO OTHOUICHUS K TPYLY;

OCO3HAaHUE CBOEro TMOBENECHHMS C TOYKM 3pEHHS] OMNACHOCTH WIIU
0e30MacHOCTH I ce0s WK JJIs1 OKPY KAIOIINX;

OCHOBBI JKOJIOTHYECKON KYJBTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOTO MBIIUICHUS, MPUOOPETEHUE OMbITa HSKOJOTUYECKU
OpPUEHTHUPOBAHHOM MPAKTHUUECKOU NEATETbHOCTH B )KU3HEHHBIX CUTYAIUSX;

OCO3HaHHWE MOCJIEJICTBUNA W HEMPUSITHE BPEAHBIX MPUBBIUEK (YMOTpeOaeHus
aJIKOTOJIsl, HAPKOTHUKOB, KYpeHHs]) WU HMHBIX (opM Bpena s (PU3HYECKOro H
MICUXUYECKOTO 37]0POBBS;



NpUHATHE pEIIeHUH B JKU3HEHHOM CHUTyallud Ha OCHOBE IEpeHoca
MOJyYEHHBIX B XOJi¢ OOy4YEHHs] 3HAHMM B aKTyallbHYIO CUTYAallHIO, BOCIOJHSTH
nebunuT uHpopmMannu;

TOTOBHOCTH OTOHMpaThb M UCIHOJb30BaTh HYXHYIO HWH(GOpMaLUIO B
COOTBETCTBUH C KOHTEKCTOM >KU3HEHHOU CUTYAaIIHH.

METAINIPEAMETHBIE PE3YJIBTATDBI

Osnadenue YHUBEPCATbHBIMU yueoHvImMu nO3HA6aAMmMeNbHbIMU
oelicmeuamu:

BBISIBIISITH IPUYMHBI U CJIEJICTBUSI MPOCTHIX XUMHUECKUX SBJICHU;

OCYUIECTBJISITh CpPaBHEHHUE, KIACCU(DUKAIMI0O XWMUYECKHX BEIIECTB 110
3aJIaHHBIM OCHOBAHMSIM U KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHUYECKUX OTEpaliuii;

CTPOUTH JIOTMYECKOE CYXKICHUE IIOCJIE€ IPEIBAPUTEIBHOIO aHAIU3a,
BKJIFOYAIONIEE YCTAHOBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3EH;

BBIABIIATE JAeDUIIMTE UHGOPMAIMU, JAHHBIX, HEOOXOAUMBIX JUISl PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

npeoOpa3oBbIBaTh MH(POPMALMIO W3 OJHOIO BUAA B Jpyro (tadiuily B
TEKCT U IIp.);

CO37aBaTh, MPUMEHATh U MPE0oOpPa30BbIBATh 3HAKM M CHUMBOJIBI, MOJEIU U
CXEMBI ISl pelIeHUs] Y4eOHBIX U TO3HABATEIbHBIX 33/1a4 C IOMOUIBIO MIE€arora;

C TMOMONIBIO Meaarora MPOBOAUTh XUMHUYECKUH ONBIT, HECIOKHbBIN
HKCIIEPUMEHT, AJI1 YCTAaHOBJIEHMUsI OCOOEHHOCTEH OOBEKTa M3y4eHUs, TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M U 3aBUCUMOCTEN OOBEKTOB MEXTY COOOMH;

C TIOMOIIBIO TeJIarora Wik CaMOCTOSITENIHbHO (HOpMyIMpoBaTh 0000IIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

OPOTHO3UPOBAaTh BO3MOXXHOE PAa3BUTHE XUMHUYECKHX INPOLECCOB U HX
MOCJIE/ICTBUS;

MCKaTh WK OTOUpaTh MH(OPMAIUIO WM JIaHHBIE U3 UCTOYHUKOB C YUETOM
MPEeI0KEHHON yueOHOM 3a7jauM U 3aIaHHBIX KPUTEPUEB.

Osnadenue  ynHugepcanvHvlMu  yueOHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICHCTBHE B rpymnne (OnmpenessTh oOIue
LU, PaCIpeNeATh POJIU, 10TrOBAPUBATHCS APYT C APYTOM U T. 1.).

C TIOMOIIBI II€larora WM CaMOCTOSATENBHO COCTaBISATh YCTHBIE U
MACbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WILIFOCTPATUBHBIX MATEPUATIOB IS
BBICTYIUJICHUS TEpe]l ayUTOPHEIL;

OpPraHMU30BbIBATh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIWBHUIYATHHO M B TPYMIE: HAXOIUTh
o0miee pelieHne W paspeniatb KOH(QIMKTH HA OCHOBE COTJIACOBAHUS MO3ULIUN U
ydeTa UHTepeCcOoB; (POPMYIUPOBATH, APTYMEHTHUPOBATh U OTCTAaUBATh CBO€ MHEHHE;

OLICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMH MPOAYKT, MPUHUMATH U
pa3zensaTh OTBETCTBEHHOCTh U MPOSBIIATh TOTOBHOCTh K MPEIOCTaBICHUIO OTYETA
repes rpymnmou.

Oe¢nadenue ynugepcaibHblMu yueOHbIMU PecyIAmMUGHBIMU OCUCMEUAMU:

oOHapyxuBaTh U (HOPMYIUPOBaTh Y4eOHYIO MPOOJIEMy, ONPEAENiaTh IEb



y4eOHOU JesITeNbHOCTH;

BJIAJICTh OCHOBAMH CAMOKOHTPOJISI, CaMOOLICHKHM, NPUHATHS PELICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM UM  TO3HABATEILHOMN
NEATEbHOCTH;

COOTHOCHUTB CBOM JEHCTBUS C INIAHUPYEMBIMU PE3YJIbTATAMH, OCYILECTBIISITh
KOHTPOJIb CBOEU JEATEIIBHOCTH B IIPOLIECCE JOCTHKEHUS PE3yJIbTaTa, ONPEAEATh
CcocoObl NEeWCTBUH B paMKax TMPEATOKEHHBIX YCIOBHM U TpeOOBaHUIA,
KOPPEKTUPOBATH CBOU JIEHCTBHSI B COOTBETCTBUH C U3MEHSIOLIEHCS CUTyalUeH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipeiararh IJIaH €€ U3MECHEHHS,

OPENBUAETh TPYIHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIpU PpELICHUU
y4eOHOM 3a1a4u;

IOHUMATh [IPUYMHBIL, 10 KOTOPBIM HE ObLT JOCTUTHYT TPeOyeMbIi pe3yIbTaT
JESTEIbHOCTH, ONPEAEIIATh NO3UTUBHBIE U3MEHEHHS U HaIlpaBlICHUs, TpeOyoue
JanbHee padoTsl;

OCO3HAaHHO OTHOCHUTBCA K APYrOMY YEJIOBEKY, €T0 MHEHHIO.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YJIbTATOB IO OCBOEHUIO 00SA3aTEIBHOIO
COJIEp)KaHMs, YCTAHOBIEHHOTO JaHHOW pabodeld MporpaMMol, BBIACISAIOT:
Hay4YHbIE€ 3HAHUA, YMEHUS U CIOCOOBI NEUCTBUM, crienuduueckue ais yu4eOHOro
npeaMera «XHUMUsA», BUIBL JCATEIBHOCTU II0 ITOJYYEHHIO HOBOI'O 3HAHHWS, €TI0
UHTEPIPETAllY, NPEeoOpa3oBaHUI0O U TMPUMEHEHHMIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYAaIUsX:

o MPEACTABICHHE O 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBICHUU
IPUPOAbI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeld KyJIbTypbl H
MPAKTUYECKON JIeITEIbHOCTH YEJIOBEKa B YCJOBHUSX COBPEMEHHOI'O OONIECTBA;
ITOHMMAHHUE MECTa XUMHH CPEIIN APYTUX ECTECTBEHHBIX HAYK;

o BJIAJICHUE OCHOBAaMM IIOHATHUMHOIO ammapara U CHUMBOJIUYECKOIO
S3bIKA XUMUU JUIsI COCTABJICHUS] (HOPMYJT HEOPTaHWYECKUX BEIECTB, YpaBHEHUMN
XUMUYECKUX peaKIuii (C Omopod Ha aJrOpuUTM Y4YeOHBIX JIEUCTBHI); BIIaJeHUE
ocHoBaMu xuMnueckoil HomeHkiIatypel (IUPAC wu TpuBmanbHON) M yMeHHE
UCIIONIb30BaTh €€ ISl pelleHus: y4eOHO-TO3HABAaTENbHBIX 3a/ad C IOMOIIBIO
YUUTENsl; YMEHUE MCIIONb30BaTh MOJAENTU ISl OOBSCHEHHS CTPOCHHUS aTOMOB U
MOJIEKYJI IO AJITOPUTMY C OIIOPOM Ha ONPEEIICHNUS;

o MPEACTABICHHE O CHCTEME XUMHUYECKHMX 3HAHMM M YMEHUE C
MTOMOIIBI0 YUUTEJA NPUMEHATh CUCTEMY XMMHUYECKUX 3HAHUU JJI YCTAHOBJICHUS
B3aMMOCBSI3€M MEXKy U3YYEHHBIM MaTEpPUAIOM U IIPU MOJyYEHUU HOBBIX 3HAHUM,
a TaKKe B MPOIIECCe BHINOJHEHUS YUEOHBIX 3a/1aHui U IpU paboTe ¢ UICTOUHUKAMHU
XUMHUYECKON HHPOpMAIH, KOTOpasi BKIIIOYAET:

BAKHEMIIME XUMHUYECKUE MTOHATHS: XUMUYECKUU JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE U CII0KHOE BELIECTBO, OJHOPOJHAS U HEOJHOPOJIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIA 00beM, OKCHUJI, KUCI0Ta, OCHOBAHUE, COJIb (CPEeIHss),
XUMHYECKasl pPEaKlMs, PEaKklUuu COCIUHEHUS, PEaKUUU PA3JI0KEHUA, PEaKUUn



3aMEIleHUs, peakuuu oOMeHa, TerIoBod HPGEeKT peakuuu, dSK30- U
SHIOTEPMUYECKHUE PEAKIIMM, PACTBOP, MAccoBas JOJs XMMHUYECKOTO 3JIEMEHTa B
COCIMHEHUH, MACcCOBasl JI0Js1 ¥ MPOIEHTHAs] KOHIEHTPAIUsI BEIIECTBAa B PaCTBOPE,
SAIpO aTOMa, JJICKTPUUYECKHH CJIOW aToMa, aTOMHAas OpOWTajb, PaJANyC aToMa,
BAJICHTHOCTh, CTENIEHb OKUCIIEHUS, XUMHUYECKasl CBA3b, DJIEKTPOOTPUIIATEIHLHOCTD,
MOJISIPHAS! U HETIOJISIpHAs KOBAJICHTHASI CBSA3b, MOHHAS CBS3b, METAJUIMYECKASI CBS3b,
KpUCTAJUTMYECKasl pelieTka (aToMHasi, UOHHAs, METAJUIMYECKasi, MOJEKYJIsIpHas),
WOH, KaTUOH, AaHWOH, OJJEKTPOJIUT W HE DJIEKTPOJIUT, DSIECKTPOJIUTHYECKAs
JUCCOIMAIINS, PEaKUd HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuy, OKHUCIUTEIb UM BOCCTAHOBUTEb, OKHCIECHHE W BOCCTAaHOBIICHHE,
AIIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HeEOOpaTUMBbIE PpPEaKIUH,
CKOPOCTh ~XMUMHUYECKOW pEaKkluu, KaTallhu3aTop, MPEAeiabHO JOMyCTUMast
kouuentpanus (IIJIK), koppo3ust MmeTamioB, CIUIaBsl;

OCHOBOTIOJIATAIOIINE  3aKOHBl ~XUMHUHU: 3aKOH  COXPAHEHUsS  MacChl,
[Tepunomnueckuit 3akoH JI. 1. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABoranpo;

TEOPUU XUMUU: ATOMHO-MOJICKYJISIpPHASI TEOPUSI, TEOPUS IIECKTPOTUTHIECKON
JIMCCOLUAIINK, a TaKXKe MPEACTABICHUS O HAyYHBIX METOAaxX IO3HaHUSA, B TOM
YHUCJIe AKCIEPUMEHTATBHBIX U TEOPETUUECKUX METOAaX MCCIEeI0BaHUs BEIIECTB U
M3YUYCHUS] XUMUYECKUX PEaKIni;

o MPEACTABICHUE O MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX
AJIIEMEHTOB (paJnyC aTroMa, 3JIEKTPOOTPULIATETBHOCTh), MPOCTBIX W CIIOXKHBIX
BEIIIECTB OT IMOJIOKEHUs dJIeMeHTOB B Ilepmonuueckoit cucreme (B Majbix
MeproJiax W TJIABHBIX TOJTPYIIAax) U AJIEKTPOHHOTO CTPOCHHUS aToMa; yMEHHE
OOBSICHSITH CBSI3b MOJIOKEHUS dJieMeHTa B [lepuoandeckoit cucteMe ¢ YMCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
anpa, oOIIee YHCIO  DJIGKTPOHOB),  PACHPEACIICHHEM  JJEKTPOHOB IO
HDHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KAIUS U KaJbIIUS;
KJIacCUUIIMPOBATh XUMHUUYECKUE DJIEMEHThl C ONOpOW Ha OmpeAccHUus
¢buznyeckoro cMpiciia MUGPOBLIX TAHHBIX TEPUOAUUYECCKON TAOIHIIBI;

o yMEHHUE KIaCCU(PUIIUPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHUYECKUE
BEILIECTBA U XMMUYECKHE PEAKIIUH C ONMOPOW HAa CXEMBbI; ONPEAEIIATh BaJEHTHOCTh
U CTEIEHb OKHUCICHUS XMUMUYECKHX 3JIEMEHTOB, BHUJI XUMUYECKOW CBSI3M U TUII
KPUCTAUTMYECKON CTPYKTYpPbl B COEOUHEHHUSIX, 3apsi[i MOHA, XapaKTep Cpelbl B
BOJIHBIX PacTBOpax BEHIECTB (KUCIOT, OCHOBAHUM ), OKUCIUTEIh U BOCCTAHOBUTEIb
10 AJITOPUTMY YUEOHBIX JCUCTBUI;

o YMEHHE XapaKTepu3oBaTh C OMOpoW Ha cxemy GUBHYECKHE U
XUMHUUYECKHUE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPO], rpadur,
anMas, KpeMHHUM, a30T, ¢ocdop, cepa, XJIop, HATPUM, Kaluii, MarHui, KaJIbIUH,
ATIOMUHUH, KEJI€30) U CIOKHBIX BEIIECTB, B TOM YKCJIE MX BOJHBIX PacTBOPOB
(Bo#a, aMMuaK, XJOPOBOJOPOJI, CEPOBOJIOPOJI, OKCHUJIBI M THIPOKCHIBI METAIIJIOB
| - ITA rpynn, anmromunus, meau (1), nunka, xenesa (II u III), okcuast yriepona (11
u IV), kpemnaus (IV), azora u docdopa (IIl u V), ceper (IV u VI), cepuucras,
cepHasi, a30THCTasi, a3oTHas, (pochopHas, yronpHasi, KpEMHUEBas KHUCIOTa U WX
COJI); ONKCHIBATh C OMIOPOM Ha IJIaH U KJIKOYEBBIE CJIOBA; YMEHUE MTPOTHO3UPOBATh



U XapaKTepru30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS
1OCJIe TPEABAPUTEIHLHOTO aHaJIM3a IMOJ PYKOBOJICTBOM TII€arora, MpUMEHEHHE
BEIICCTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOYKHOCTBH IPOTEKAHUS XUMHUYCCKHIX
NPEBpPAICHHA B Pa3jMYHBIX YCJIOBHSAX, BIUSHUEC BEHIECTB W XUMHYCCKHX
IPOIIECCOB Ha OPTaHM3M YEJIOBEKA U OKPYIKAIOMIYIO IPUPOIHYIO CPEY;

o YMEHUE COCTaBIATh IO 0O0pasily, cXeMe, alrOpuTMy YyueOHBIX
JEUCTBUN MOJIEKYJISIPHbIC U MOHHBIC YPABHEHUS peakivil (B TOM 4HUCIE peakuui
HMOHHOTO oOMeHa u OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxiuii),

WIUTIOCTPUPYIOIIMX ~ XMMHYCCKHE  CBOWCTBA  M3YYCHHBIX  KJIAcCOB / rpymm
HEOPTaHUYECKUX  BEIIECTB, a TaKXe TMOJATBEPKIAOIIMX T[E€HETHUYECKYIO
B3aMMOCBSI3b MEXIY HUMU;

o YMEHHUE BBIYHUCIATH OTHOCHUTEIBHYIO MOJIEKYJIPHYIO U MOJISIPHYIO
Macchl BEIIECTB, MAacCOBYIO JOJI0 XUMHUYECKOTO OJJIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00bEM
ra3oB C Onopoi Ha o61Me HopMyIIbl; YMEHUE TPOBOUTH PACUETHI 10 YPABHEHUSIM
XUMHUYECKUX PpPEaKUMH M HaxOJUTh KOJIMYECTBO BEIIECTBA, O0BEM M Maccy
pEeareHToB WIM MPOJYKTOB pEaklUU ¢ OMOpod Ha oOpaszel, aJropuUTM Y4eOHBIX
JICUCTBUI;

o BJIaJICHUE OCHOBHBIMH METOJIAMU HAYYHOTO MO3HaHUA (HAOJIIOJEHUE,
U3MEpPEHUE, DSKCIEPUMEHT, MOJCIMPOBAHUE) TPU U3YYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUM C OMOPOW Ha alropuTM YYEOHBIX JEHCTBUHN; yMEHHE
chopMyIupoBaTh MPOOJIEMYy U NPEMJONKUTh IMYyTH €€ PEIICHHS C MTOMOIIBIO
nejarora; 3HaHUE OCHOB O€30MacHOM padOThl C XMMHYECKUMHU BEIIECTBAMU,
XUMHUYECKOHN MOCYA0i U Ja00PaTOPHBIM 000PYAOBaHUEM;

o HaJM4yue NPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYILIECTBIICHHS
CIIEIYIOIUX XUMHUYECKHX SKCIEPUMEHTOB IO PYKOBOJACTBOM YUHTENSA C
00CYyX/IeHHEM I1J1aHa PaOOThI UM COCTABJICHUEM TaOJIHIIbI:

U3y4eHUE U ONMcaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C GU3MUECKUMHU U XUMUUYECKUMHU SIBJICHUSIMU;

OTMBITHI, WJUTFOCTPUPYIOLIUE IPU3HAKH MPOTEKAHUS XUMHUECKUX PEaKIIHil;

M3Yy4YEHUE CIIOCOOO0B pa3/iesieHUs CMECE;

MOJIyYEeHUE KUCTIOPOIa U U3YUEHUE €ro CBOMCTB;

MOJIyYEeHUE BOJIOPOJIa U U3YUEHHUE €r0 CBOMCTB;

MOJIyYEHHUE YTIIEKUCIIOTO ra3a U U3y4YeHue ero CBOMCTB;

NOJIy4eHHE aMMHUaKa U U3yYEHUE €ro CBOMCTB;

IIPUTOTOBJICHUE  PAacCTBOPOB  C  OIPEACIIEHHOM  MaccoBOM  JOJiei
PacTBOPEHHOIO BEILIECTBA;

MCCJIEIOBAHUE W ONKCAHUE CBOMCTB HEOPIaHMYECKUX BEILECTB PA3IMYHBIX
KJIACCOB;

MpUMEHEHNE WHIUKATOPOB (JIaKMyca, METHJIOpaHKa U eHoTanenHa) ais
OINpPEENICHNS XapaKTepa Cpelbl B paCTBOpPax KUCIOT U IIEJIOYEH;

M3Y4YEHUE B3aUMOJEWUCTBUS KHCIOT C METaJUIaMH, OKCHJIAaMU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

NOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJIHOTO METajlia JPYTUM U3 PacTBOPa COJIH;



Uccle10BaHue aM(POTEPHBIX CBOMCTB TMAPOKCUJIOB ATIOMUHUSA U [IMHKA;

pelIeHue HKCHEPUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHbBIE KJIACcChl
HEOPraHUYECKUX COCIUHEHUIN;

pelIeHUe HKCIEPUMEHTAJIbHBIX 3aJa4 MO0 TeMe «DJIEKTPOJUTUYECKas
JIACCOLIAALIUSY;

pelIeHrne KCIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHellne HeMeTaJIbl U
WX COCIMHEHUS;

pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHelme MeTalibl U uX
COCJIMHEHUSD;

XUMUYECKUE SKCIEPUMEHTHI, WJUTIOCTPUPYIOIIME TMPU3HAKK MPOTEKAHUS
peakiuii HOHHOTO OOMEHa;

KaueCTBEHHbIEC PEaKIMU HAa MPHUCYTCTBYIOIIHUE B BOJAHBIX PACTBOPAX HOHBIL:
xJiopua-, Opomua-, Hoaua-, cyibdar-, docdar-, kapOOHAT-, CHUIUKAT-AaHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUs, aIIOMHUHUS, Xkele3a (2+)
u xene3a (3+), meau (2+), HUHKa;

YMEHHE TMPEJCTaBISITh Pe3yJbTaThl HKCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTeNIbCTB, rpaUKOB U TAOIUI] U BBISBIATH SMIUPUUYECKUE 3aKOHOMEPHOCTH;

o BJIAJICHUE TMpaBUJaMU O€30MacCHOr0 OOpalleHus C BEIIECTBaMHU,
UCIIOJIb3YEMbIMU B MIOBCEHEBHOM JKU3HU, a TAKXKE MMPABUJIAaMHU OBEJCHUS B LIEIAX
cOepexeHuss 370pOBbS M OKPY’KAIOIIEH MPUPOJHON Cpejbl; TOHMMaHUE Bpesa
(ormacHOCTH) BO3JEHCTBUSI HAa KUBBIE OpPraHU3MBI OIPEICIICHHBIX BEIIECTB, a
TaK)Ke CIOCOOOB YMEHBIIEHUS U TMPEAOTBpAIICHUS UX BPEIHOTO BO3JICUCTBUS;
MOHMMAaHUE 3HAYEHUs KUPOB, OCIKOB, YIJIEBOJIOB /ISl OPraHU3Ma YeJI0OBEKa;

o BJIAJICHUE OCHOBAaMH XHWMHYECKOM TIPAMOTHOCTH, BKJIIOYAIOIIEH
YMEHHE MPABUIBLHO HCIIOJIb30BaTh W3YUYEHHBIE BEIIECTBA W MaTephayibl (B TOM
4yuciae, MUHEpalibHbIe yA0OpEHUs, METAJUIBI U CIUIaBbl, MPOAYKTHI MepepadOTKU
IPUPOAHBIX UCTOYHUKOB YTI€BOAOPOIOB (YTIisl, TPUPOAHOTO ra3a, He)TH) B OBITY,
CEIBCKOM  XO3SIIICTBE, Ha TMPOU3BOJICTBE; YMEHHUE MPUBOJIUTH MPUMEPHI
MPABWJIBHOTO UCIOJIb30BAHUS U3YUEHHBIX BEUIECTB U MAaTEPUAJIOB;

o YyMEHUE YCTaHABIMBATh CBS3M MEXKIYy pEalbHO HAOII0IaeMbIMU
XUMHUYECKUMH SIBJICHUSIMH UM MPOLECCAMH, MPOUCXOASIINIMMU B Makpo- H
MUKPOMHUPE,  OOBSICHATH  MPUYMHBI  MHOTOOOpa3usi  BEHIECTB;  YMEHHUE
WHTETPUPOBATh XUMUYECKUE 3HAHUSI CO 3HAHUSMU JPYTUX YUYEOHBIX MPEAMETOB C
MOMOILBIO MEe1arora;

o npeicTaBieHne o chepax MNpodecCHOHANBHON  JeATEeIbHOCTH,
CBSI3aHHBIX C XHMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKCHHUSIX XMMUYECKOW HAyKH; HaJW4he OIbITa PaboThl C Pa3IUIHBIMU
WCTOYHUKAMU WHPOpMAIMA MO XUMUM (HAYYHO-TIONYJISIpHAS JIMTEpPaTypa,
CJIOBapH, CHPABOYHHUKU, MHTEPHET-PECYPChI) C OMOPOW HA aJrOpUTM: YMEHHUE
OOBEKTHBHO OIIEHWBATh HMHGOPMAIMIO O BEIIECTBAX, WX MPEBPAIICHUSIX W
MPAKTUYECKOM TPUMEHEHUHU.

TpeOoBaHuss K MNpeAMETHbBIM pe3yJbTAaTaM OCBOCHHUS Y4eOHOIro
npeaMera «XuMHs», pacipeaejeHHbie 10 roaaM o0y4eHus



Pesynbratel 1o rogam (GopMyJUpYIOTCS MO MPUHLUIY 100ABICHUS HOBBIX
pE3yJbTATOB OT I'0JIa K TO/y, YK€ Ha3BaHHbIC B MPEIbIAYIIUX rofax MO3UIINH, KaK
MPABUJIO, IOCJIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PEe3yabTaThl OUEPEIHOTO
rojia Mo YMOJIYAHUIO BKJIIOUYAIOT PE3yIbTaThl NPEIbIAYIIHNX JIET).

8 KIIACC

PacCKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHX MOHSTHI: aTOM, MOJEKYJIA,
XUMUYECKUH DJIEMEHT, IPOCTOE BEMIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAHHE, COJIb, J1eKMPOOMPULAMENbHOCMb, CTETIEHb OKUCIICHUS, XUMUYECKas
peakius, KiaccupuKaisa peakui: peakiiui COSUHEHUs, PEaKIUU Pa3IoKEeHUs,
peakIuy 3aMEIlEeHUs], peaklMu OOMEHa, 3K30- U DHAOTCPMUUECKUE PEAKIIUU;
mennosou 3gpghekm peaxyuu; SIAPO aTOMa, AIEKTPOHHBIN CIOM atroMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAS U HENoJsIpHas
KOBAJICHTHAsI CBSI3b, NOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATHH (cM. 1. 1) 1
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJII COCTaBIEHUSI (DOPMYJT BEILIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIU, 3JIEKTPOHHOTO OanaHca;

OMpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX;
CTENIEHb OKHCIICHUS DJJIEMEHTOB B OWHApHBIX COCJUHEHUSX C OINOpod Ha
ONPEAEIIEHUS, B TOM YHUCIIE CTPYKTYPUPOBAaHHBIEC; IMPUHAMICKHOCTh BELIECTB K
OTIpeNICIEHHOMY KJIACCy COEIUHEHMM 1Mo (opmynaM; BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAs! ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSX;

MMETH MPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHUW, YMETh C TTOMOIIBIO
yUYUTENId TMPUMEHATH CHUCTEMY XUMHYECKMX 3HAaHWM, [JJI1 YCTAHOBJIECHUS
B3aMMOCBSI3H MEK]1y N3YUYEHHBIM MATEPUATIOM U IIPU MOJYYEHUHN HOBBIX 3HAHUH, a
TaKXke Npu paboTe ¢ UCTOUHUKAMU XUMHUUYeCcKol nHpopMmanuu. OpUeHTUPOBATHCS
B TIOHATHSX M ONEPUPOBATH HMMH Ha 0a30BOM YpOBHE, MPUMEHSTH TMIpU
BBITIOJTHEHUU YYEOHBIX 3aJaHUi M PEIICHUHM PACUETHBIX 3aJad C ONOpol Ha
QITOPUTM yYEOHBIX JACHCTBUN M3YyYCHHBIC 3aKOHBI M TEOPHUM: 3aKOH COXPaHCHMUS
Mmaccel, [lepuonnuecknii 3akon .M. Menneneesa, sakon nocmosancmea cocmasa,
3aKOH ABOrajipo; aTOMHO-MOJICKYyJisspHas Teopus. COOTHOCUTH O0O3HAYEHUS,
KOTOpble umeroTcs B Tabmuie «llepuoandeckas cucteMa XUMHUYECKUX JIEMEHTOB
.. MeHnneneeBa» ¢ UYHCIOBBIMH XAPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn sjapa, oOIee YHUciIo SJIEKTPOHOB U
pacrpeiesieHUe UX 0 JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTaHMYECKHUE BEIECTBA;
XUMHUUYECKHE peakiuu (10 YUCITY M COCTaBy yYaCTBYIOIIUX B PEAKIIUM BEIIECTB, MO

2 3nech ¥ Jajee KypcuBOM 0003HA4Yal0TCsl INIAHUPYEMbIE IPEIMETHBIE PE3YJIbTaThl, KOTOPhIE MOTYT OBITh
MOTEHIMAIBHO AOCTUTHYTHI yuammmcs ¢ 3[1P, Ho He sBiAIOTCS 0053aTEIbHBIMHU.



TerioBoMy 3(d@dexTy, Mo M3MEHEHMIO CTENEHU OKHUCICHHS XHUMHUYECKHX
AJIIEMEHTOB) C OMOPOI HA CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OONIME XHWMHYECKHE CBOWCTBA BEIIECTB
pa3IMUHBIX KJIACCOB, MOJTBEPKJasi OMNHCAHUE TMPUMEPAMHU MOJEKYJISPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUAN C OMIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOWMCTBA BEHIECTB B 3aBUCUMOCTM OT HX COCTaBa U
CTPOCHHUS; BO3BMOXKHOCTH MPOTEKAHHUS XMMHYECKUX MNPEBPAIICHUN B pPa3IMUHBIX
YCJIOBHSIX MOCJIE MPEABAPUTEIBHOIO O0CYKIEHUS C TIEAaroroM;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJIO XMMHUYECKOTO 3JeMEHTa Mo (opMysie COSAMHEHHS; MAacCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHI MO YPABHEHUIO XHUMHUYECKOU
peaKkuuy ¢ OOpOM Ha alrOPUTM;

IPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON AEATEIbHOCTH — AHAIHU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTeMaTu3alus, KiacCu(puKalus, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€ — IS W3Y4YEHHUS CBOWMCTB BEILECTB U
XUMHUUYECKUX PEaKIUi; eCTeCTBEHHO-HAYYHbIE METO/bl MTO3HAHUSI — HAOJIO/ICHHUE,
U3MEpPEHUE, MOJECIUPOBAHUE, OSKCHEPUMEHT (peanvHblli U MbICAeHHbI) TOJ
PYKOBOJICTBOM I1€/1arora;

cJe0BaTh MpaBUjiaM MOJIb30BAHUS XUMUYECKOU MOCYA0M U Ja00paTOpHBIM
o0opynoBaHUEM, a TaKXKEe MpaBUiaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSIMHA 110 BBINOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IIO
MOJIYYCHUIO U COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATb U MPOBOAUTH XUMHUYECKHE DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB WIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;makmyc, GenondranenH, METHIOPAHXK U JIp.), TTOJTBEPKAAONINX KaueCTBECHHBIN
COCTaB HEOPraHWYECKUX BEIIECTB (KaueCTBEHHbIE pEaKIMM Ha WOHBI) MO
PYKOBOJICTBOM Ii€/Iarora.

9 KUIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKMX TOHSITHI: XHUMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IPOCTOE BEUIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMHUYECKasl peaklus, XUMHUYECKas CBs3b, Meniosou 3ggexm peaxyuu,MOb,
MOJIIpHBIA 00BEM, PacTBOP; INEKTPOJIUTHI, HEANEKTPOJIUTHI, NEKTPOIUTHUYECKAS
JMCCOLMALUs, PeaKIMd MOHHOTO OOMEHa, KaTajau3aTop, Xumuieckoe pasHosecue,
obpamumvle U HeoOpamumvle peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaklUH, OKHUCIWTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTaHOBIICHHE,
alyoTponus, amQpoTepHOCTb, XHWMHUYecKass CBs3b (KOBaJE€HTHas, HOHHas,
METAJIJIMYECKast), KpUCTANIMYecKass pEIETKA, KOppo3us Memanios, CHiasbl,
CKOpOCHb XuMudeckou peaxkyuu, npenenabHo pomyctumas konuentpanus (IT1K)
BELIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEUIECTB U UX MPEBPAIICHHUI;

UCIIOJIb30BaTh 3HAKU U CUMBOJIBI Ui (DUKCAIIUU pe3yJbTaTOB HAOIIOICHUM,



cocTaBieHuss (opmMysl BEHIECTB M ypaBHEHUN XUMUYECKHUX pEaKIUi, 3amucu
JAHHBIX  yCIIOBUW 3amad. Mcmomp3oBaTh 00O3HAYEHUWS, WMEIONIHECS B
[lepuoauyeckoi cucTeMe U TabJIHIE PAaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U COJIeH
B BOJI€ JIJI51 BHITIOJTHEHUS 3aJaHUH.

ONPENIEIISTh BAJICHTHOCTh U CTENEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOTO COCTABA; MPUHAJJICHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy  COCOMHEHUW C ONOpOM HA  ONpPEAENeHHs, B TOM  YHCIE
CTPYKTYPUPOBAHHbBIC; BUAbl XMMHYECKOW CBsI3U (KOBAJCHTHAs, HWOHHAs,
MeTaJuInuecKasi) B HEOPraHMYECKUX COCIMHEHHUAX; 3apsij MOHA MO XUMHUYECKOM
dbopmyre; xapakTtep cpelabl B BOJHBIX pacTBOpax KHCIOT M WIEJNOYeH, mun
KPUCMANTUYECKOU peulémKu KOHKPEMHO20 8eujecmeaad,

packpeiBate cmbica [lepuogmueckoro 3akona J[.M. Menneneesa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepUu308ams TaOINIHYIO
dbopmy Ileproauyueckoil CUCTEMbl XUMHUYECKUX SJIEMEHTOB: pa3jiMyaTh MOHATHS
«riaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynmna)», masisie u
OonpIIME TEPUOIbI; coomHOcumb  OOO3HAUEHMS, KOTOpbIE HMEIOTCS B
MEePUOANYECKON TaOJIMIle, ¢ YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll szpa, OOIlee YHUCIO BJIEKTPOHOB U
pacrpeiesieHue UX 10 AJIEKTPOHHBIM CII0SIM); 00BbACHAMb 00IE 3aKOHOMEPHOCTH
B HM3MEHEHUHU CBOMCTB XMMHUYECKHX D3JIEMEHTOB U HUX COCAUHEHUM B Mpeaesiax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA;
XUMHYECKHUE peakinu (10 YUCIIY U COCTABY YYaCTBYIOIIUX B PEAKIMU BEUIECTB, [0
TerioBoMy d(hQeKxTy, MO0 HUZMEHEHUI0 CTENEeHEW OKHUCICHHUS XUMHYECKHUX
AJIEMEHTOB) C ONIOPOW HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeUUu(PUUIECKHe XHUMHUYECKHE
CBOMCTBa BEIIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEpXKIas OMUCAHUE IPUMEpaMu
MOJIEKYJISIPHBIX Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUNA C
OTNOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOIUTHIECKON JUCCOIUALIMY KUCIIOT, IIeJIo4Yeit
U COJIeH; TOJHBIE W COKpalIEHHBIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
ypaBHEHUS peakIui, MOJATBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEXK]Ty BEIIECTBaMHU Pa3IMUHbIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTb  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIni;

MPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUH MOCe NpeaBapUTEIbLHOTO
00CYXJICHHUSI C TI€/IaroroM;

BBIYUCIISATH OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMysie COEAMHEHHS; MAacCOBYIO
JIOJII0 BELIECTBA B PACTBOPE; IMPOBOAUTH PACUETHI [0 YPABHEHUID XUMHUUYECKOU
peakuuu ¢ ONOPOM Ha aJrOPUTM;

cJe0BaTh MpaBUJiaM TMOJIb30BaHUS XUMUYECKOM MOCYA0M U JJab0paTOpHBIM
o0opyIoBaHUEM, a TaKXKe MpaBUjiiaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUHM C
WHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO



MOJIYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);

MPOBOAUTH PEAKIMU, MOJTBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEII[ECTB: PACIO3HABATh OINBITHBIM MyTEM XJIOPHA- OpOMUI-, HOIUM-, KapOOHAT-,
docdar-, cwimkar-, cyiabhar-, THIAPOKCUI-HOHBI, KaTHOHHI aMMOHHS ¥ WOHBI
M3YUYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

MIPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIbHON JIEATEIIbHOCTH — aHaJu3 U
CUHTE3, CpaBHEHHME, OO0O0OIlEeHHEe, CHCTEMAaTU3allui0, BbBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBA3ECH — JJISI M3YUYEHHUS CBOWMCTB BEIIECTB U XUMUYECKUX PEAKIUN;
€CTECTBCHHO-HAy4YHbIE  METOAbl  TO3HaHWs —  HaONIOACHHE, HU3MEpEHHUE,
MOJEIINPOBAHUE, AKCIIEPUMEHT (peanbHBIi U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM JaekTpoHHbIe (HU(POBHIE)
KonTpoabHbie IIpakTnyeckue
n/m | MmMporpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMUYECKHE MOHATHSA
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHMS U ITPAKTHYCCKOMN 5 1 https://resh.edu.ru/subject/29/8/
JESTEIIbHOCTH YeJIOBEKa
B .
1.2 crectea 15 1 https://resh.edu.ru/subject/29/8/
U XUMHUYECKHE PEAKIINU
Hroro mo pazneny 20 2
Pa3nes 2. BaskHelimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
B .K B! 0 .
2.1 OSAYX. BHCHOPOR. LIOHITHE O 5 1 https://resh.edu.ru/subject/29/8/
OKCHIaX
22 |Bonopon. 5 1 https://resh.edu.ru/subject/29/8/
[ToHsITHE O KUCIIOTaX U COJISIX
2.3 | KomnuecTBeHHBIE OTHOIICHUS B XUMUHT 4 https://resh.edu.ru/subject/29/8/
04 |Boma.  Pacteoper.  Ilowsitne 00 5 1 https://resh.edu.ru/subject/29/8/
OCHOBaHUSIX
05 | OCHOBHBIE KIAcChl HEOPraHWMECKHX 9 1 https://resh.edu.ru/subject/29/8/
COEIMHEHU N
Hroro no pazaeny 28 4

Pa3nea 3. Ilepuoauyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3j1emenToB /I. U. Menneneea. CtpoeHue aToma.



https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642702481&usg=AOvVaw2BQU58Q37CTgBi-np7y4SL
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642702481&usg=AOvVaw2BQU58Q37CTgBi-np7y4SL
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642702481&usg=AOvVaw2BQU58Q37CTgBi-np7y4SL
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642702481&usg=AOvVaw2BQU58Q37CTgBi-np7y4SL
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642702481&usg=AOvVaw2BQU58Q37CTgBi-np7y4SL
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642702481&usg=AOvVaw2BQU58Q37CTgBi-np7y4SL
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642702481&usg=AOvVaw2BQU58Q37CTgBi-np7y4SL

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKkIuu

[Tepuoanueckuit 3aKOH u
31 |llcpuonuteckas CHCTEMA XMMMYCCKHX 7 https://resh.edu.ru/subject/29/8/
3JIEMEHTOB J. . Menneneena.
CrtpoeHue aToMa
3 | XummuccKkas CBA3h.  OKHCIMTENBHO- 7 https://resh.edu.ru/subject/29/8/
BOCCTAHOBUTEJIbHbBIE PEAKIIUU
Wroro no pazneny 14
PesepBHOE Bpems 6
OBIIEE KOJIMYECTBO YACOB I10 68 6
[TPOT'PAMME
TEMATUYECKOE INTAHUPOBAHMUE 9 KJIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB U TeM JyekTpoHHbIE (HU(PPOBBIE)
KounrtpoabHubie IIpakTnyeckune
n/m | mporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paspnen 1. BemecTBo 1 XMMHUYeCKHE PeaKIUH
IT i .
1.1 OBTOPCHHE U YI1yOCHHC SHaHH 4 https://resh.edu.ru/subject/29/9/
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
1 | OcHOBHEC 3AKOHOMEPHOCTH 4 https://resh.edu.ru/subject/29/9/

XUMHUYCCKHUX peaKHI/Iﬁ



https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642711492&usg=AOvVaw3e_pgXU-F41cKJIayI54oV
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642711492&usg=AOvVaw3e_pgXU-F41cKJIayI54oV
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd

3H€KTpOJII/ITI/I‘-IeCKaSI JUucconranus.

1.3 8 https://resh.edu.ru/subject/29/9/
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Utoro no pazgeny 16
Pa3pen 2. HeMeTaJJIBI M BX CO€IHHEHUS
06 .
2.1 T XapaKTepHCTHIIa XIMUACCIHIX 4 https://resh.edu.ru/subject/29/9/
aneMeHToB VIIA-rpynmsl. ["aorensl
OOmas XapakTepuCTHKa XHWMHYECKHX
2.2 | snementoB VIA-rpymmel. Cepa u eé 5 https://resh.edu.ru/subject/29/9/
COEIUHEHUS
OOmas XxapakTepUCTHKa XHWMHYECKHX
2.3 | anementoB VA-rpymmsl. A3ort, dhochop 7 https://resh.edu.ru/subject/29/9/
U UX COEIUHEHHUS
OOmas XxapakTepuCTHKa XHWMHYECKHX
24 | sneMeHTOB IV A-rpymmsbl. 7 https://resh.edu.ru/subject/29/9/
Yrnepoa v KpeMHUHN U UX COSAMHEHUS
Uroro no pazgeny 23
Pa3znea 3. Meraiibl M UX COeTUHEHHS
3.1 | OOmue cBOMCTBA METAILIOB 4 https://resh.edu.ru/subject/29/9/
3.2 | BaxHeimme METAIUIbI M UX COETUHEHUS 15 https://resh.edu.ru/subject/29/9/
Hroro no pazneny 19
Pa3nen 4. Xumus u okpy:xaoumas cpeaa
B .
4.1 CHIECTEA 1 MATCPHAIIL B AKH3HH 3 https://resh.edu.ru/subject/29/9/
YyeJIOBEKa
Wroro no pazneny 3



https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd
https://www.google.com/url?q=https://resh.edu.ru/subject/29/9/&sa=D&source=editors&ust=1669492642717929&usg=AOvVaw3LZ2u1jlt90hcPdYLY1nUd

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPO-
HECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Xumus. 8 knace: yue0. 1 obmeoopa3oBarenbHbIX yupexaeHuit / O.C. ['abpuensH,
N.I".Octpoymos, C.A.Cnankos. - 2-e uzn., - M.: [Ipocsemenue, 2022. - 175 c.

Xumus. 9 knace: yue0. 1 obmeoopazoBatenbHbiX yupexaeHuit / O.C. ['abpuens,
N.I".Octpoymos, C.A.Cnaakos. - 2-e u3f., - M.: IIpocemenue, 2022. - 223 c.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. 'a6puensu O. C., Bockoboitnukosa H. I1., fimykoBa A. B. HacronbHas kHura yuyutens.
Xumust. 8 ki1.: Meroauueckoe mocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAAurykoBa A. B. Tetpaap 11 1a00paTOPHBIX ONBITOB U MPAKTUIECKUX
pabort. 8 k1. K yuebnuky O. C. I'abpuensana «Xumus. 8 knace». M.: Ipoda, 2022.

3. I'abpuensu, O. C. Metonudeckoe nocobue k yueOnuky O. C. 'abpuensna «Xumusi». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.

4. Tabpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9
knacc / O. C. I'abpuensH. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptel k yaeOnuky O. C. ['abpuensna «Xumus. 8§ kinacey» : Me-
toauueckoe nmocoodue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosornyeckue kaptol K yueoHuky O. C. 'abpuensna «Xumus. 9 kimace» : me-
tonuueckoe nocoodue / JI. . Acanosa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KonTponbsHble 1 mpoBepouHble paboThl k yueobHuky O. C. I'abpuensHa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JTaHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Brenauremannasiehttp:// www.chemnet.ru ['azera «Xumus» u cailt mis yuaurens «5 uay Ha
YPOK XUMHUM»

http://him.1september.ru Enunas komnekuus LOP: [IpenmerHas komnekuus « XuMUs)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4UHBIC YKCIICPUMEHTBI:
xumus. Komnekmus Poccuiickoro o6meo0pa3zoBaTe»HOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6GepoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckas XuMusi: dJIEKTPOHHBIN yIeOHUK AJIsl CpEeTHEN MIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJCKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBINH KOJIEIK: XUMHS

http://www.chemistry.ru JlucTaHiMOHHAs OMMMITHA/IA TI0 XUMHH: TeJICKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHBINA MPOEKT



