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IosicHuTeNLHAS 3aIHCKA
Pabouast mporpamMmMa mo xumuu Ajsi 8-9 KJIACCOB COCTaBJI€HA B COOTBETCTBHMHU C MPABOBBIMU H
HOPMATUBHBIMH JTOKYMEHTAMH:

— @epepanpHpii 3akoH ot 29.12. 2012 . Ne 273-®@3 «0O6 obpazosannu B Poccuiickoii
Denepaunny,

— Ilpukaz MuHnwucTrepcTBa oOpazoBaHus u Hayku P® ot 17 mekabps 2010 r. N 1897 "O06
yTBEpKIEHNH (peepasbHOro rocy1apcTBEHHOro 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
o0mrero oOpazoBaHus» (B AEHCTBYIOLIEH peakLum);

— Ilpukaz MuHucrtepcTBa oOpazoBaHusi U Hayku P® or 17 wmas 2012r. N413
"O6 yrtBepknmeHun (emepasbHOrO TOCYAApPCTBEHHOTO 00pa3oBaTEeNIbHOTO CTaHIapTa
cpenHero olrmero oOpa3oBaHus» (B AEHCTBYIOIIEH peraKknn),

— TlpumepHOii OCHOBHOH 00Opa30BAaTENLHON MPOrpaMMbl OCHOBHOIO 00Iero oOpa3oBaHMS,
onoOpeHHoM permeHrneM (GeaepatbHOro yueOHO-METOMUIECKOTO OOBEIUHEHUS IO 00memMy
obpaszosanuro (mporokon Nel/15 ot 08.04.2015r1.)

— OcHoBHOIl  0OpazoBaTenpHON MPOrpaMMBl MKOY  BeuepHeil  (CMeHHON)
obmmeobpaszosarenbHO mkomel T. FOxu (yrBepxkneHa nmpukazom Ne54 or 22.05.2015 r.);

— ABTOpCKOI1 mporpaMmbl OCHOBHOTO ob1mero obpazosanus no xumuu O.C. I'abpuenss.

Menn:

1. @opMUPOBAHUE CUCTEMbl XMMUYECKMX 3HAHUN Kak KOMIIOHEHTa €CTECTBEHHO - HAay4HOH
KapTUHBI MUPA,

2. Passurtue JIUYHOCTH oOy4aromuxcsi, ux WHTEJUIEKTyaJIbHOE U

HPaBCTBEHHOE COBEPIIEHCTBOBaHUE, (OPMUPOBAHHE Y HHUX T'yMAHUCTUYECKUX OTHOLIEHUH W
SKOJIOTMYECKH L[e1ecO00Pa3HOro MOBEASHHS B OBITY M TPYAOBOH AESITEIBHOCTH,

3. BreipaboTky moHMMaHus OOIIECTBEHHONW MOTPEOHOCTH B PAa3BUTHH XHMUH, a TaKKe
¢dopMHUpOBaHMI OTHOIIEHUS K XHMHU Kak K BO3MOXKHOW oOmactu Oyayimeid NpakTHUECKOM
TeSITeIbHOCTH,

4. @dopmupoBaHue YMEHHI 0e30macHOro oOpalleHusl ¢ BEMECTBAMH, HWCIOJb3YEMbIMH B
MOBCEHEBHOMN XKU3HH.

3apaun:

1. DopMuUpOBaHUE Y YUAIIUXCS 3HAHUS OCHOB XUMHUYECKON HaYKH: BAKHEHIINX (PaKTOPOB,
MOHSATHH, XMMUYECKHX 3aKOHOB M TEOPH, sI3bIKa HAYKH, TOCTYIHBIX 0000IeHni
MHPOBO33PEHUYECKOr0 XapaKTepa.

2. Paspurne yMeHH HAOMOIATh U OOBSICHITH XUMHUYECKHE SIBJICHUS, POUCXOISALINE B PUPOIE,
naboparopuu, B MOBCETHEBHOM JKU3HH.

3. ®opMHpOBaHME CIIELUAIBHBIX YMEHHH: 00paIIaThCs C BELUIECTBAMH, BBITIOJIHATH HECIOKHBIE
SKCIIEPUMEHTHI, COOJIO1as IPaBUIIa TEXHUKN O€30MaCHOCTH; TPAMOTHO IPUMEHSTh X UMUYECKHE
3HaHUS B OOIIEHUH C IPUPOAOI U B IOBCEAHEBHOM JKHU3HHL.

4. PackppITHe r'YMaHUCTUYECKON HAMPABICHHOCTU XUMHH, €€ BO3PACTAOLIEH POJIM B PELIEHUN
TJIABHBIX MTPOOJIEM, CTOSIINX TepPeN YeJIOBEYECTBOM, U BKJIa[a B HAYYHYIO KAPTHHY MHPA.

5. Paszputue TUYHOCTU O6yLIaI'OH_[I/IXC$I: HUX UHTCJUIEKTYAJIbHOC U HPAaBCTBCHHOC
COBCPUICHCTBOBAHUE, q)OpMI/IpOBaHI/Ie Y HUX T'YMaHUCTUYCCKUX OTHOIIIEHUH U HKOJIOTHYECKU
LeJ1eCO00Pa3HOrO MOBEACHHS B OBITY M B MMPOLIECCE TPYIOBOU NEATEITBHOCTH.

Paboyasi mporpaMma KOHKPETH3UPYET COAEpKaHWE MPUMEPHON MPOTPaMMBI, TAET YETKOE
pacnpeneneHue y4eOHBIX YacOB IO pasfesiaM Kypca C ONPEeNICHHOH MOCIeN0OBATEIbHOCTHIO
HU3YUCHUA TEM H Pa3AaACIOB € YUCTOM MEXKIPEAMCTHBIX W BHYTPUIIPCAMECTHBIX CB$I3€I>'I, JIOTUKHU
y4eOHOTO MPoIecca, BO3PACTHBIX OCOOEHHOCTEN YHaIuXCsl.



[IporpaMma peanu3yercs Ha OCHOBE HCIOJIb30BAHUS Y4€OHHMKOB, PEKOMEHIOBAHHBIX
MunoOpnayku PO:

1. T'abpuensu O. C. Xumus. 8 knacc. — M.: Jlpoda.

2. T'abpuensn O. C. Xumus. 9 xinace. — M.: IIpoda.

Onucanue Mecta yue0HOro npeaMeTa B y4e0HOM ILIAHE.

Ouno-3ao0unan popma obyuenun

Knacc Koi-Bo 1acoB B Hefelo Kon-Bo 4acoB B rox

8 1 35

9 1 34
Huoueuoyanvuas popma obyuenus

Knacc Koi-Bo 1acoB B Hefelo Kon-Bo 4acoB B rox

8 0,75 25,5

9 0,75 25,5

INTAHUPYEMBIE TPEJIMETHBIE PE3YJIbTATBI
OCBOEHMA TPEJIMETA, KYPCA

[IpenmerHbie pe3ynbTaThl U3yYEHU XUMUU JOJDKHBI OTPAXKaTh:
1) ¢opmupoBaHue NEepPBOHAYAIBHBIX CHCTEMATU3HUPOBAHHBIX MPEICTABICHUH O BELIECTBAX, HX
MPEBPALIEHUSIX M MPAKTUYECKOM TNPUMEHEHUM, OBJIAJICHUE TMOHATUMHBIM anmapaTtoM u
CUMBOJIMYECKUM SI3bIKOM XHUMUH,
2) oco3HaHNEe OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak O0JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHUSI, XUMMYECKHX I[IpEBpalleH’il HEeOopraHM4ecKMX M OpPraHMYeCKHX BEINEeCTB Kak
OCHOBBI MHOTUX SIBJICHHH JKMBOH W HEKWBOW WPUPOMABI, YINIyOJeHHE MNPEACTaBICHUH O
MaTepHualbHOM €UHCTBE MUPA,
3) oBJiameHHe OCHOBAMH XMMHUYECKON IPaMOTHOCTH: CITOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTHBHO
OLICHMBATDh JKM3HEHHBbIC CHUTYAllH, CBSI3aHHBbIE C XUMHUEH, HaBbIKAMU Oe30IMacHOro oOparueHus
BELLECTBAMHU, HUCIIONb3yEMBIMU B TIOBCEAHEBHOM JKHU3HU, YMEHHEM aHAJIU3UPOBATh U IJIAHUPOBATH
SKOJIOTHUECKH 0€30IacHOe MOBEEHUE B LENSAX COXPAHEHUS 3JOPOBBS 1 OKPYIKAIOIIEH CPeibl,
4) hopMupoBaHNEe YMEHUI YCTAaHABJIMBATH CBSI3U MEXKIY pEasbHO HAOIOJAeMBbIMH XUMUYECKUMHU
SIBJICHUSIMU M TIPOLIECCAMH, MPOUCXOMSIIIUMHA B MUKPOMUPE, OOBACHITh MPUIMHBI MHOTOOOpa3Hs
BELLECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa M CTPOEHMUs, & TaKK€ 3aBUCHUMOCTb IPUMEHEHMUsI
BEIEeCTB OT UX CBOWCTB,
5) mpuoOpereHue OnbITa UCIIOIB30BAHUS PA3IMYHBIX METOIOB U3yUEHHUS BEIIECTB. HAOMIONCHUS 3a
WX T[PEBPALICHUSMH TPU TPOBEAECHUM  HECJIOXHBIX XUMHYECKHX  SKCIEPUMEHTOB C
UCIOJIb30BaHUEM J1TabOpaTOPHOTro 00OPYAOBAHUS U MPUOOPOB;
6) ¢opMHUpOBaHHE MPEACTABICHUN O 3HAUYEHWU XUMHYECKOW HAYKH B PEIICHWH COBPEMEHHBIX
SKOJIOTHUECKUX TPOOJIeM, B TOM YHCJIE€ B MPEIOTBPALICHHH TEXHOT€HHBIX M SKOJOTHYECKHX
KaracTpod;
7) nus clenblx U Cla0OBUIALIMX OOYYarOIIMXCS: BJIAJCHHE NPABUJIAMH 3alMUCH XUMHUYECKUX
dbopMyJI C HCTIONIb30BaHUEM pelibe(PHO-TOUeUHOH cucTeMbl obo3HaueHuit JI. bpatins;
8) mna oOydaromuxcsi C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS. BIIAJICHHE OCHOBHBIMH
JIOCTYITHBIMU METOlaMU HAy4YHOTO MO3HAHUS, HCIIOJIb3Y €MbIMH B XUMHH.

BpINyCKHUK HAYYHTCS:

XapaKTepPU30BaTh OCHOBHBIE METOMABI MO3HAHUS. HAONIOINEHHE, W3MEPEHHUE, SKCIICPHMEHT,
ONHUCHIBATH CBOWCTBA TBEPHBIX, JKUAKUX, Ta3000pa3HbIX BEINECTB, BbINEISSI HMX CYIIECTBEHHBIE
MIPU3HAKY,



PacKpbIBaTb CMBIC OCHOBHBIX XMMMYECKHUX MOHSITUH «aTOM», «MOJIEKYJa», «XUMHYECKUN
3JIEMEHT», «IIPOCTOE BEILIECTBO», «CJOXKHOE BELIECTBO», «BAJEHTHOCTb», XHMHUYECKas peaxLusy,
HCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMUHU;

pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH,

pa3nIu4aTh XUMUYECKUE U (PU3MUECKUe SBJICHHS, HA3bIBATb XUMUYECKHIE JIEMEHTBI,
ONpeneNATh COCTaB BEIIECTB MO HMX (opMynaM, ONpEAeNsTh BAJCHTHOCTb aTOMa 3JIEMEHTa B
COEJIMHEHUSX, ONPEesATh TUIl XUMUUECKUX PEeaKLIMIA;

Ha3bIBaThb MPU3HAKHU U YCIOBUS MPOTEKAHUS X UMUUECKUX PEaKIIUIA;

BBISIBJIATH IPU3HAKM, CBUAETEIbCTBYIOL[ME O IPOTEKAHUHW XHUMHUYECKOM peakuuu Ipu
BBIMIOJTHEHUHN XUMHUYECKOI0 OIbITA,;

COCTABIIATE (POPMYJIBI OWHAPHBIX COENMHEHHI; COCTABIATh YPABHEHUSI XIMUYECKUX PEaKIHiA;

cobmonare mnpasmia Oe3omacHOW padOTBl TPU TPOBEAEHHH OIBITOB; IOJB30BATHCS
n1abopaTOpHBIM O0OPYIOBAHUEM H MTOCYION;

BBIUUCJIATE OTHOCUTENbHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BELIECTB, BBIUUCISATH
MacCCOBYIO JOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (POpMyJie COSTNHEHMS,

BBIYUCIISITE KOJUYECTBO, OOBEM MJIM MacCy BEIeCTBa IO KOJUYECTBY, 00BEMy, Macce
peareHToB WM IPOAYKTOB pPEeaKLIUH;

XapaKkTepu30BaTh (Pr3MUECKHe W XMMHUYECKHE CBOWCTBA NMPOCTBIX BELIECTB. KUCIOPOAa U
BOZIOPOJIA; TIOJTy4aTh, COOMPATH KUCIOPOI U BOAOPOL;
pacIio3HaBaTh OMBITHBIM IyTE€M ra3000pa3Hble BELIECTBA. KHCIOPOH, BOAOPOI, PACKPBIBATH CMBICT
3aKOHa ABOraapo;

pPacKpBIBaTh CMBICH MOHITHH «TeIyIoBOH 3(¢eKT peakuun», «MOIAPHBIA 00beM,
XapaKTepU30BaTh (PH3NUECKUE U XMMUYECKHE CBOWCTBA BOABI,

PacKpbIBATb CMBIC ITOHSTHUS «PacTBOPY;

BBIUHCJISIT MACCOBYIO JIOJIIO PACTBOPEHHOTIO BEILECTBA B PACTBOPE;

MPUTOTOBJISITh PAacTBOPbI C OMNPENEJIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO BEIIECTBA,

Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BELLECTB;

XapaKkTepu30BaTh PU3MUECKHE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHX
BEIIECTB. OKCUIOB, KHCJIOT, OCHOBAHHM, COJICH,

ONpeAeATh NPUHAMIEKHOCTb BELIECTB K ONpEAeNeHHOMY KJIACcCy COEAMHEHMI; COCTaBJISTh
(bopMyJIBl HEOPraHUYECKUX COCOMHEHUH M3YYE€HHBIX KJIACCOB; MPOBOIUTH OMBITHI, IIONTBEPKAAIOIINE
XHUMHYeCKHe CBONCTBA M3YUEHHBIX KJIACCOB HEOPTraHMYECKUX BELIECTB;

pacro3HaBaTh OINBITHBIM IIyT€M pacTBOPbI KHUCJIOT U INEJOo4Yell MO M3MEHEHHIO OKpacKu
MHAMKATOPA,

XapaKTepu30BaTh B3aUMOCBI3b MEXy KJIaCCaMU HEOPraHUYEeCKUX COEIUHEHUN, pacKpbiBaTh
cmblca Ilepuoanueckoro 3axona /.M. Menneneesa,

OOBSICHATh (PU3NYECKUN CMBICI aTOMHOTO (MOPSAKOBOrO) HOMEpPAa XMMHUYECKOTO 3JIEMEHTA,
HOMEPOB IPYMIIBI U Iepuoaa B nepuonnueckon cucreme [[. 1. Menneneesa,

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsI CTPOEHHsI aTOMOB, CBOWCTB 3JIEMEHTOB B Ipezesax
MaJIbIX NEPUOJ0B U INIaBHBIX NMOATPYI,

XapaKTepU30BaTh XHMMUYECKHE 3JIEMEHThl (OT BOXOpONAa 1O Kalbl[Usl) HAa OCHOBE HX
MOJIO’KeHUs B epuoan4deckoii cucreme 1. 1. Menaeneesa u 0COOEHHOCTEH CTPOEHUS X aTOMOB;
COCTaBJAATb CXEMbl CTPOEHHs aTOMOB MepBbiX 20 3JIEMEHTOB NEPUOAMYECKOH CHUCTEMBbI
JI. 1. Menneneera,

pacKpbIBaTb  CMBICI  MOHATUH: «XUMHYECKas CBSI3b»,  «3JIEKTPOOTPULIATEIbHOCTHY,
XapaKTepPU30BaTh 3aBUCHMOCTDb (PU3NYECKUX CBOWCTB BELIECTB OT THIA KPUCTAJUINIECKOHN PEIIeTKH,
ONpeAeNnsiTh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COEIMHEHUSX,
n300pakaTh CXEMbl CTPOCHHS MOJIEKYJ BEINECTB, OOPa30BaHHBIX PAa3HbIMH BHAAMHU XHMHYECKUX
CBSI3EH,

pacKpbIBaTb ~ CMBICH ~ MOHSATHUI  UMOH»,  «KaTHOH»,  «AHHUOH»,  «AJEKTPOJUTHD»,
«CHE3NEKTPOJUTBI», «3JIEKTPOJIUTHUECKAs AUCCOLHUALUA», «OKUCIUTENb», «CTENEHb OKHUCIEHUS»
«BOCCTAHOBUTEIIbY», KOKHCIEHUEY, KBOCCTAHOBJICHUEY,



OTpeAeNATh CTENeHb OKUCIEHHs aTOMa 3JIEMEHTa B COEIMHEHUH; PACKPbIBATh CMbBICT TEOPUU
BJEKTPOJIUTHUECKOHN HUCCOLMALINY;

COCTABJIATh YPABHEHMSI SJIEKTPOJIUTUYECKON TUCCOLUALIMY KUCIIOT, LIeJI0Yei, comel,

OOBSICHATh CYIIHOCTb TMPOLECCa 3JICKTPOJUTHYECKONW IHCCOLMAIMM U PEAKLHH HOHHOTO
oOMmeHa;

COCTABJISATh TIOJHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUS Peakiuu 0OMeHa,

OTIPeNeNATh BO3MOXKHOCTD NMPOTEKAHMSI PEAKIIFi HOHHOTO OOMeHa;

IPOBOAMTh pEeaKkLUMM, MOATBEPKAAIOIINE KAadeCTBEHHbIN COCTaB pa3IMYHBIX BEILECTB;
OTNpeAeNsATbh OKUCIUTEb U BOCCTAHOBUTED;

COCTABIISITh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLHi, Ha3bIBaTh (DAKTOPBI,
BIMSIFOIME HAa CKOPOCTh XHUMHUECKOW pEaKIHH;, KJIACCH(PUIMPOBATH XUMHYECKHE PEAKIHU I10
Pa3JIMYHBbIM [IPU3HAKAM;

XapaKTepu30BaTh B3aMMOCBSI3b MEXKAY COCTaBOM, CTPOEHHEM M CBONCTBAMHU HEMETAJUIOB;
NPOBOIUTH OMBITHI IO MOJYYEHUIO, COOMPAHUIO M H3YYEHHI0O XMMHYECKHX CBOHCTB ra3000pa3HbIX
BELIECTB: YIJIEKUCIIOrO raza, aMMHaKa,

pacrio3HaBaTh OIBITHBIM IyTEM Tra3000pa3Hble BEINECTBA: YIJIEKHUCIBIH ra3 M aMMHaK;
XapaKTepHU30BaTh B3aUMOCBSI3b MEXAY COCTABOM, CTPOEHHEM M CBOMCTBAMM METAJUIOB, Ha3bIBATh
OpPraHWYecKHe BELIeCTBa MO HMX (opMmyne: MeTaH, 5TaH, 3THIIEH, METAHOJ, 3TAHOJ, TJINLEPUH,
YKCYCHasl KMCJIOTa, AMUHOYKCYCHAsl KUCJIOTa, CTeaPUHOBAsl KUCIIOTA, OJIEMHOBASI KUCJIOTA, [II0KO034,;
OLICHMBATh BJIMSIHME XHUMHUYECKOIO 3arpsi3HEHUs OKpY’Karollell cpeibl Ha OpPraHU3M YeJOBEKa,
rpPaMOTHO 00paIaThCs C BELIECTBAMH B IIOBCETHEBHOM KU3HU

OTpeAeATh BO3MOKHOCTb NMPOTEKAHMsI peakluil HEKOTOPbIX MpeiCcTaBUTeNell OpraHuuecKux
BELIECTB C KUCJIOPOJIOM, BOJOPOIOM, METallaM1, OCHOBAHUSMH, FaJIOT€HAMHU.

BoinyckHuk nosiyuum 603mMoicHoCHb HAYUUMIBCA:

BBIIBUTaTh U NPOBEPSITh SKCIEPUMEHTAIbHO MMIIOTE3bl O XUMUYECKUX CBOHCTBAaX BEILECTB HA
OCHOBE X COCTaBa M CTPOEHHUS, HX CITIOCOOHOCTH BCTYNAaTh B XUMHUYECKUE PEAKLIUH, O XapakTepe U
MPOAYKTAX Pa3IMYHBbIX XUMUYECKUX PEeaKLHil;

XapaKTepHU30BaTh BELECTBA 10 COCTABY, CTPOEHHUIO U CBONCTBAM, YCTaHABINBATb MPUUYHUHHO-
CJIEZICTBEHHbBIE CBA3U MEXKAY JAHHBIMU XapaKTepUCTUKaMH BELLECTBa,

COCTaBJIATh MOJIEKYJSIPHbIE U TOJHbIE HOHHBIE YPAaBHEHUs IO COKPAIIEHHbIM HOHHBIM
YpaBHEHUSIM,

IIPOrHO3UPOBATH CIIOCOOHOCTD BelIEeCTBa MPOSIBIATH OKHUCJIUTEJIbHBIE WIH
BOCCTaHOBHUTEJIbHbIE CBOMCTBA C YUETOM CTENEHEN OKUCIEHUs SJIEMEHTOB, BXOJSLINX B €r0 COCTaB;
COCTaBJATh YPaBHEHMsI peaklUil, COOTBETCTBYIOIIMUX IIOCJIEAOBATENIbHOCTH  IpeBpaleHui
HEOPraHMYECKUX BEIIEeCTB Pa3JIMYHBIX KJIACCOB;

BBIIBUTaTb U IPOBEPSITb OKCIEPUMEHTAIBHO THUIOTE3bl O pe3ysbTaTax BO3IEHCTBUS
pa3Iu4HBIX (PAKTOPOB HA HM3MEHEHHE CKOPOCTH XMMUYECKOH PeaKiny,

UCIIOJB30BaTh MPUOOPETEHHBIE 3HAHUS JJIs1 SKOJOTMYECKH TPAMOTHOTO TOBEACHUS B OKPYKAOLIEH
cpexne;

UCTIONb30BaTh NPHUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIMU NPU BBINOJIHEHHH IPOEKTOB HU
yueOHO-UCCIIEIOBATENbCKUX 3a/1a4 110 U3yUEHHIO CBOWCTB, CIIOCOOOB MONYyYEHHUS U PACIIO3HABAHUS
BELIECTB,

OOBEKTHBHO OLICHMBATh MH(POPMALIMIO O BELIECTBAX U XMUMHUYECKHX IMPOLIECCAaX; KPUTUIECKU
OTHOCHUTBCSI K TICEBJOHAYYHOH HH(pOpMaLnu, HeZOOPOCOBECTHON peKjaMe B CPENCTBAX MAacCCOBOM
uHpopMauuy,

OCO3HaBaThb 3HAa4YEHHE TEOPETUYECKUX 3HAHUN MO XUMMM AJ NPaKTUUYECKOH NeATeIbHOCTH
4eJI0BEKa;

CO371aBaTh MOJEIH U CXEMBI Ui pelleHHus yueOHbIX U NMO3HABATENbHBIX 3a/1a4, MOHHUMATb
HEOOXOIUMOCTb COONIOACHUST TPEANHUCAHUH, NPEAaraéMblX B WHCTPYKLIMSX IO HCIIOJIB30BAHHIO
JIEKapCTB, CPEICTB OBITOBON XUMHUH U AP.

OcHoBHBIE MOHATHS XHMHH (YPOBEHb ATOMHO-MOJIEKYJSIPHBIX MNpeAcTaBJIeHHUH) BbInyCKHUK
HAy4UTCA:



* OMHUCHIBATh CBOMCTBA TBEPIBIX, JKUIKHX, ra3000pa3HbIX BEIIECTB, BBIACIISIST
WX CYLIECTBEHHBIE MPHU3HAKH,
* XapakTEPHU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO W CBOMCTBAM, yCTaHABJIMBATbH NMPUYUHHO-
CJIEIICTBEHHBIE CBSI3M MEXKIy TaHHBIMU XapPaKTEPUCTUKAMU BEIIECTBA,
* PacKpbIBaTb CMBICI OCHOBHBIX XHUMHYECKHUX IIOHATHH «aTOM», «MOJICKYJa», «XUMUYECKUM
3JIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJIEHTHOCTb», HCIOJIb3Yysl 3HAKOBYIO
CHUCTEMY XHMUH,
* m300pakaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOINBK) XUMHUYECKHX (GOPMYJT U CYIIHOCTH
XUMHYECKUX PEAKIHNH C MOMOIIBI0 XUMUYECKHUX YPABHECHHIL,
* BBIUHUCJATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYHO MAacChl BEINECTB, a TaKXKe
MAaCCOBYIO JOJK0 XHUMHUYECKOTO 3JIEMEHTAa B COEAWHEHUAX A OLEHKH HUX MPAKTHUYECKOU
3HAYUMOCTH,
* CPaBHUBATH 10 COCTaBY OKCHJIbl, OCHOBAHHUSI, KUCJIOTBI, COJIH,;
* KJaccuPpUIIPOBATH OKCUIIBI 1 OCHOBAHUS MO CBOMCTBAM, KHCJIOTHI U COJIH MO COCTAaBY,
* ONMUCBHIBATH COCTaB, CBOHCTBA ¥ 3HAaUYeHWE (B TMPHUPOAEC U TPAKTHYECKOH eATETbHOCTH
YeJIOBEKa) MPOCTHIX BEINECTB — KUCIOPOa U BOIOPOAA;
* 1aBaTh CPaBHUTEJIbHYIO XapPaKTEPUCTUKY XUMHYECKUX JJIEMEHTOB U
BOKHENIINX COEIMHEHUN €CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJJIOB U TaJIOTE€HOB;
* TIOJIB30BATHCS TAOOPATOPHBIM OOOPYIOBAHUEM U XUMHYECKOU MOCYAOH;
* TPOBOIUTH HECJOXHBbIE XHMHUYECKUE ONBITHI W HAOMIOACHWS 3a W3MEHEHUSMH CBOKCTB
BEIIECTB B MPOIECCe WX TNpPEeBpalleHuii; coOMoAaTh NpaBUia TEXHUKA OE30MacHOCTH TMpHU
MPOBEJICHUH HAOIOICHHUI U OTBITOB;
* pas3IuyaTh SKCIEPUMEHTAIBHO KHCJIOTBI M IIEJOYH, MOJB3YICh WHAWKATOPaMH, OCO3HABATh
HEOOXOIUMOCTh COOJTFOICHST Mep O€30MacHOCTH MPHU OOpPAIIEHUH ¢ KHCJIOTAMHU U IIEJI0YaMU.
BrInyCKHUK MOJYYUT BO3MOKHOCTb HAYUYHUTHCS:
* TPAMOTHO O0paIaThCs ¢ BEIIECTBAMU B MIOBCEAHEBHOM *KU3HHU,
* OCO3HABaThb HEOOXOAMMOCTH COOJIFOEHUS] TMPABWJI 3KOJOTMYECKH Oe30MacHOro TOBENEHUS B
OKpY>Karollen NpupOIHON cpene;
* MOHMMATh CMBICI M HEOOXOAUMOCTb COONIOACHHS TMPENNUCAHUH, TpeniaraeMbix B
WHCTPYKLUSX 110 UCTIOJB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XMUMHH U JP.;
* UCIOJIb30BATh MpUOOpPETEHHBIC KJIFOUEBBIE  KOMITETEHTHOCTH MpU  BBINOJHEHUU
UCCJICIOBATENILCKUX TIPOSKTOB IO HM3YYEHUIO CBOWCTB, CIMOCOOOB TOJYYEHHUS W PACTO3HABAHUS
BEILECTB;
* pa3BUBaTb KOMMYHHKAaTHBHYK)  KOMIIETEHTHOCTb,  HCIIOJB3ysl  CpPEACTBAa  yCTHOM W
MACbMEHHON KOMMYHUKAIUH npu  pabortec TEKCTaMHU ydeOHMKa u
JOTIOTHATEIbHONW JIUTEPaTypol, CHPABOYHBIMH TaONHMLAMU, TPOSBISTH TOTOBHOCTH K
YBAXKEHUIOD WHOW TOYKH 3pEHUs NpH 00CYKIEHUU Pe3yIbTaTOB BBITIOJTHEHHON padoTHI;
* OOBEKTHBHO OLIEHWBAaTh WH(POPMAILMIO O BEIIECTBAX W XHUMHUYECKUX MPOLECCaX, KPUTHIECKU
OTHOCHUTBCSI K IICEBAOHAy4YHOH wuH(pOpMauuy, HemqoOpOCOBECTHOH pekyame, Kacaroeics
WCTIOIb30BAHUS PA3JINYHBIX BEIIECTB.
llepuoanueckuii  3aK0H U nepuoAuvecKast cucrema XHMHYECKHX 3JIEMEHTOB
. . Menaeneesa. CTpoeHne BemecTsa
BrInyckHUK HayuuTCS:
* KJIaccU(PUIMPOBATh XHMHUYECKHUE 3JIEMEHThI HAa METaJUIbl, HEMETAJUIbl, 3JIEMEHTBI, OKCHIBI U
THIPOKCUIBI KOTOPBIX aM(OTEePHBI, WU HMHEPTHBIC 3JIEMEHTHhI (ra3bl) IJii OCO3HAHMS BaXKHOCTHU
YIOPSAIOYEHHOCTH HayYHBIX 3HAHUH,
* pacKkpbIBaTh CMBICI nepuoandeckoro 3akoHa /. 1. Menneneesa,
* ONHCHIBATH M XapPaKTEepU3OBaTh TaONMWUHYr0 (HOpPMY MEPHOAMYECKOH CHUCTEMBbI
XUMHYECKUX 3JIEMEHTOB,;
* XapaKTepHU30BaTh COCTaB ATOMHBIX SIAEp U PACIpPEAeiCHHE YHCIa BSJEKTPOHOB
MO 3JICKTPOHHBIM CJIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MAaJIbIX MEPUOIOB MEPUOTUUECKOMN
CHUCTEMBI, a TAK)KE KaJIHs U KaJIbLIUS,
* pa3nuyaTh  BHUABI XUMHUYECKOW  CBSI3M.  HOHHYI0, KOBAJICHTHYIO  TOJISIPHYIO,




KOBAJICHTHYIO HETOJSIPHYIO U METAJJIMUECKYIO;

*  m3o0paxarb 3JIEKTPOHHO-UOHHbBIE bopmybl BELIECTB, 00pa30BaHHBIX
XHUMHUYECKUMHU CBSI3sIMU Pa3HOTO BUA,

* BBIABIATH 3aBUCHMOCTb CBOHCTB BELIECTB OT CTPOEHUSA HUX KPUCTAUIMYECKHUX
PELIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJIAPHBIX, METAJUTMUECKHUX;

* XapakTepu3oBaTb XHUMHYECKHE D3JIEMEHTbl U  HUX  COEIUHEHUS HAa  OCHOBE
MIOJIOXKEHHS HJIEMEHTOB B IIEPHOAMUECKON CUCTEME B OCOOEHHOCTEH CTPOSHHSI UX aTOMOB,

* ONUCHIBATH OCHOBHBbIE 3Tambl OTKpbITUA JI. M. MenaeneesblM NEpHOAUYECKOrO 3aKOHA
U TEePUOJUYECKOM  CHCTEMbl  XUMHYECKHMX  3JIEMEHTOB, JKH3Hb M  MHOrooOpa3Hyro
HAY4YHYIO J1eATeNbHOCTb YUEHOIO;

* XapakTepu30BaTb HAydyHOE M MHPOBO33PEHUYECKOE 3HAUE€HHUE MEePUOJUYECKOr0 3aKOHA
Y IEPUOIUYECKON CUCTEMBI XUMHUYeCcKuX 351eMeHTOB [[. 1. Menneneesa;

* OCO3HaBaTb HAy4YHbIE OTKPBITUSA Kak pe3ylbTaT JIUTEIbHBIX HAONIOACHUH, OIBITOB,
HAy4HOH MOJIEMHKH, IPEOOJNICHNs TPYIHOCTENH U COMHEHUH.

BrinyCKHUK MOJYYUT BOZMOXKHOCTD HAYUUTHCS:

* OCO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUM JUIsl MPAKTUYECKOH eATeIbHOCTH YeJIOBeKa,

OIUCHIBATH U3Y4YEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHAJIN3a,

* IpPUMEHATb 3HAaHUA O 3aKOHOMEPHOCTSAX MEePUOJUYECKOM CHCTEMbl XUMHUYECKUX
3JIEMEHTOB i1 OOBSICHEHUS M IPEIBUICHUS CBOHCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh HMH(OPMALMIOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YINyOJeHUs 3HaHWHA 00
UCTOPUU CTAHOBJIEHUS XUMHUYECKONH HayKH, €€ OCHOBHBIX IOHSATUMN, MEPUOAMYECKOrO 3aKOHa
KaK OfHOIO M3 BAKHEHLIMX 3aKOHOB MPHUPOAbI, & TaKKe O COBPEMEHHBIX JOCTHXKEHUSX
HayKH U TEXHUKU.

MHoroo0pa3ne XUMHYECKHX peaKkuHi

BrinyCKHUK HAYUUTCS:

* OOBACHATHP CYTh XHMMHYECKHX TIPOLECCOB M HUX MNPUHIHMIHAILHOE OTJIHYHE OT

(bu3nUeCKNX; * HA3bIBATh MPU3HAKH U YCJIOBHS MPOTEKAHMS X UMHUYECKIX PEaKLIUH;

* YCTAHABIUBATb MPHUHAUIEKHOCTb XHUMHUYECKOW peakLUHd K OIpenel€HHOMY THUIYy IO
OJHOMY M3 KJIACCH()MKALMOHHBIX TPHU3HAKOB: 1) MO YHCIYy M COCTaBY HCXOAHBIX BELIECTB U
NPOAYKTOB peaknuuu (peakuud COEAMHEHHUS, pa3JoKEeHMs, 3aMelleHuss U oOMeHa), 2) mo
BBIJEJICHUIO WJIM NOIJIOMEHHIO TETUIOTHI (PEaKIUM 3K30TEPMHUYECKHE U HHIOTEPMHUYECKHUE);
3) MO HM3MEHEHWIO CTENEeHEeHW OKHUCICHUS XHUMHUYECKHUX 3JIEMEHTOB (PEaKkLHUH OKHUCIUTEIbHO-
BOCCTAaHOBUTEJNIbHBIE); 4) 1O 0OpaTHMOCTH mponecca (peakuuu oOpaTuMble 1 HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIMAIOLINE HA CKOPOCTh XUMHUECKUX PEAKLIHIA,

* Ha3bIBaTh (DAKTOPBI, BIMAIOLINE HA CMELIEHNE XUMUYECKOTO PABHOBECHS,

* COCTaBJIATb YPABHEHUS HJIEKTPOJUTHYECKOM OUCCOLMALMUA KHUCJIOT, ULIENOoYel, COJeH;
MIOJIHbIE U COKpallEHHbIE HUOHHBIE  YpaBHEHMsI peaKLUi oOMeHa,;

ypaBHEHUs OKHCJIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKLIMIA;

* TMPOTHO3MPOBATH  MPOAYKTBl XUMHUECKHUX  peakuuii 1o  (Gopmylam/Ha3BaHHUSIM
UCXONIHBIX BEIECTB, OMpPEIENSATh HCXOIHBIE BEIlecTBa MO (PopMynaM/Ha3BaHUSM MPOTYKTOB
peaxiuy;

*  COCTaBJITb ypaBHEHUs  peakLui, COOTBETCTBYIOLIUX MOCJIEI0BATENBHOCTH
(«emouke») mpeBpaleHNil HEOPTAHNYECKUX BELIECTB PA3JINYHBIX KIIACCOB,

* BBIBSITH B IIpOLECCE  OKCIEPUMEHTa  MPU3HAKH,  CBUIETENbCTBYIOLIUE O
MPOTEKaHUU XUMUYECKOHN peakiuy;

* IPUTOTOBJISITE PACTBOPBI C ONPENEIEHHON MAaCCOBOM 10JIeH paCTBOPEHHOIO BELIECTBA,

* ONpeneNnATb XapakTep CpeAbl BOAHBIX PACTBOPOB KHMCIOT U INEJO4Yed MO H3MEHEHUIO
OKpacKH UHIUKATOPOB;

* TPOBOAUTHL KadeCTBEHHbIE peaKkLMUM, NOATBEpPXKIAIOLIMe Hajuuue B  BOJIHBIX
pacTBOpax BELIECTB OTAENbHbIX KATHOHOB U AHUOHOB.

BrINyCKHUK MOJYYUT BOZMOXKHOCTD HAYUUTHCSL:

* COCTaBJIATb MOJIEKYJIApHblE M TIOJHbIE MOHHBIE YpaBHEHUS IO COKpPAIEHHBIM
HMOHHBIM YPaBHEHUSIM,




* IPUBOJUTHL MPUMEPHI PEAKLMM, MOATBEPKIAIOLINX CYIECTBOBAHUE B3aUMOCBSI3U MEXAY
OCHOBHBIMHU KJIaCCAMHU HEOPraHUYECKUX BEILECTB;

* MPOTHO3UPOBATh PE3YJIBTATHl BO3ACHCTBUS PA3NYHBIX (PAKTOPOB Ha M3MEHEHHE CKOPOCTH
XUMHUYECKONU PEaKLUH,

* MPOTHO3UPOBATh  PE3YJIbTATBI  BO3ACHCTBUS  pa3jM4YHBIX (AKTOPOB  HA

CMellleHHe XMMHYECKOrO PaBHOBECHS.
MHoroo0pa3sue BeuecTs

BrInyCKHUK HAYUUTCS:

* OMNpefensTb  NPUHAJEKHOCTb  HEOPraHWYEeCKHMX  BELIeCTB K OJHOMY U3
U3YUEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETAJUIbI, OKCHUABI, OCHOBAHUS, KHCJIOTBI, COJY,;

* COCTaBJISITH (POPMYJIBI BELIECTB 110 UX HA3BAHUSIM;

* OIIpeNeNIsiTh BAJIEHTHOCTDb U CTENEeHb OKUCIIEHUSI 3JIEMEHTOB B BELECTBAX;

e coctaBiATh  (OPMYJBl  HEOPraHWYECKUX  COSOUHEHMH MO  BAJEHTHOCTSIM |
CTENEHSIM OKHCJICHUS 3JIEMEHTOB, a TakXKe 3apsgaM MOHOB, VyKa3aHHbBIM B Taluuie
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUMN U COJIEH,

* OOBSICHATL 3aKOHOMEPHOCTH M3MEHEHUs (M3MYECKUX ¢ XHMHUYECKHX CBOHCTB
MPOCTBHIX BEIECTB (METAIOB M HEMETAJJIOB) M X BBICIIUX OKCHAOB, OOPa30BaHHBIX JIEMEHTAMHU
BTOPOT'O U TPETHETrO NEPUOAOB;

* HaspBaThb OOIIME XHMHYECKHE CBOHCTBA, XapaKkTepHbIE Ui TPYNI  OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(POTEpPHBIX;

* Ha3pBaTh OOImHME XUMHYECKHE  CBOWCTBA, XapakTepHble I KWKAOTO U3
KJIaCCOB HEOPTraHMYECKUX BELIECTB. KUCJIOT, OCHOBAHUH, COJIEH,

* TPUBOAUTH  TpPUMEpPbl  peaklUil, TMOATBEPXKAAOINUX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BELIECTB. OKCUAOB, KUCJIOT, OCHOBAHUM U COJIEH,

* OIIpeNeNsATh  BELIECTBO-OKUCIMTENb U  BEIIEeCTBO-BOCCTAHOBUTENb B

OKHCJIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKLIMSIX;

* COCTaBJISAITb OKUCIIUTEIBbHO-BOCCTAHOBHUTEIBHBIN OamaHc (11 HW3yYEHHBIX PEaKIHid)
IO MPEAJIIOKEHHBIM CXE€MaM PeaKLIMii;

* mpoBOAUTH  J1TaOOPAaTOpPHBIE  ONBITHL,  MOATBEPKOAOIINE XHUMHUYECKHE  CBOICTBa
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

* TMPOBOAMTH JAOOPATOPHBIE ONBITHI IO TOJIYYEHHIO U COOMpPaHUIO Tra3000pa3HbIX
BELIECTB. BOAOPOJA, KHCIOpPOJAA, VYIJEKUCIOro ras3a, aMMHaka, COCTaBJSTb YpPaBHEHMUs
COOTBETCTBYIOIINX PEAKLIU.

BrInyCKHUK MOJYYUT BOZMOXKHOCTD HAYUUTHCSL:

* IPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BELECTB HA OCHOBE UX COCTaBa U CTPOESHMUS,

* IPOTHO3UPOBATH CIIOCOOHOCTh BelIEeCTBa MPOSIBIIATD OKHCJIUTENbHbIE WU
BOCCTAHOBUTENIbHbIE CBOWCTBA C Y4Y€TOM CTElEeHENH OKMCIEHHUS 3JIEMEHTOB, BXOIALIUX B €ro
COCTaB;

* BBISIBJISITH CYLIECTBOBAHME TI'€HETUYECKOW B3aUMOCBS3M MEXIYy BeLIECTBAMU B psay:
IIPOCTOE BELIECTBO — OKCUJ — FUAPOKCUI — COJIb;

* XapaKTepPHU30BaTh OCOOBIE CBOHCTBA KOHIIEHTPHPOBAHHBIX CEPHON M a30THOH KHUCIIOT,

* MPUBOAMTL MpPUMEPbl YpaBHEHUIN peakLUMi, JeXalluX B OCHOBE IPOMBIILIEHHbIX
CHIOCOOOB MOJTyYEHHsI aMMHUAKa, CEPHOM KHUCIIOTHL, UyTyHA U CTaJIH;

* onmcbiBaTh  (PU3MYECKHE U XUMHYECKHE  MPOLECCHI,  SIBISIOLINECS  YaCThIO
KpYroBOpOTa BELIECTB B IPUPOJIE,

* OPraHU30BbIBATh, MIPOBOAUTH YUEHHUYECKHE MPOEKTHI M0 MCCIEIOBAHUIO CBOMCTB BELIECTB,
HUMEIOLINX Ba)KHOE MTPAKTUUECKOE 3HAUEHHUE.




COAEP/KAHUE YYEBHOT' O TIPEMETA

IlepBoHauaibHbIe XUMHYECKHE TOHSITHS.

IIpenver xumun. Tenma u BemectBa. OCHOBHbIE METOABI TO3HAHUS: HAONIOIEHHE, H3MEpEHHE,
skcriepuMeHT. Pusndyeckne W XuUMHUecKue siBieHus. Umcrele BemectBa u cMecH. CrocoObl
pasneneHusi cMmeceil. Atom. Monekyna. XUMHYECKUN 3JIEMEHT. 3HAKH XUMHUYECKUX 3JIEMEHTOB.
IIpocThle u cnoxkHble BelecTBa. BaneHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BEIlleCTBa. XUMHUUYECKHE
dopmynbl. HUHpekcel. OTHOcHTENbHAsh aTOMHas W MOJEKYJsIpHas Maccel. MaccoBass a0
XHMHUYECKOTr0 D3JIEMEHTa B COEIMHEHMH. 3aKOH COXPAaHEHMsI MacChl BELIECTB. XHMHUYECKHE
ypapaeHus. KoadduimenTel. YCIOBUS U NPHU3HAKU MPOTEKAHWS XUMHYECKHX peakmuil. Mojp —
€AUHNLA KOJIMYeCTBa BeuecTsa. MousipHas macca.

Kucaopoa. Boanopon

Kucnopong — xumuueckuii sneMeHT u mnpocroe BewiecTBo. O30H. CocraB BOo3ayxa. ®Pusnueckue u
XUMHUYECKHEe CBOHCTBa kuciopona. Ilomydenue u mpumeHeHune kuciopona. TerutoBoit sddext
XUMHUECKHX peakiuid. [lonsTue 00 5k30- U SHAOTEPMUYECKHUX peakuusix. Bomopon — xuMuyeckui
3JIEMEHT M MpOCTOe BewmecTBo. Pusnueckue M XUMHUECKue cBoictBa Bopopona. Ilomyuenme
Bonopona B saboparopuu. Ilomyuernne Bomopona B MpoOMbINLIEHHOCTH. lIpuMeHeHne Bomoporna.
3akoH ABoraapo. MosipHblii 06beM razoB. KadecTBeHHbIE peakuuu Ha ra3oo0pasHble BEIIECTBA
(xucnopon, sogopon). OObeMHBIE OTHOLICHHSI TA30B MPU XUMHUECKHX PEAKIIHSIX .

Boaa. PacTeopnl

Bona B nmpupone. Kpyrosopor Boael B npupone. dusnueckne U XUMHUYECKHE CBONCTBA BOJBL.
Pacteopel. PactBopumocTs Bemects B Boxe. Konuentpauus pactsopoB. Maccosas  fnonst
PacTBOPEHHOIO BEIECTBA B PACTBOPE.

OcHoBHBIE KJIACChl HEOPraHUYECKHUX COeMHEeHUH

Oxcunel. Knaccudukanusi. Homenkinarypa. @usndeckue CBOMCTBA OKCUAOB. XUMUYECKHE CBOHCTBA
okcuaoB. [lonyuenue u npuMeHeHNnEe OKCUIOB.

OcHoBanusi. Knaccupukanms. Homenknarypa. @usuyeckue CBoiicTBa OCHOBaHwmid. [lomydeHue
OCHOBaHMH. XUMHYECKHE CBONCTBA OCHOBaHUN. Peakius HeUTpanu3auuu.

Kucnorer. Knaccudukamus. Homenknatypa. ®@usmdeckue cBoiictBa kucior. [lonydyenwe u
MPUMEHEHUE KUCIOT. XUMHYECKHE CBOWCTBAa KHUCIOT. HMHuaukatopel. HM3MeHeHue oOKpacku
MHAMKATOPOB B PA3JIMYHBIX Cpenax.

Comu. Knaccuduxarmms. Homenknarypa. @usndeckue cBoiicTBa cosieil. IlonydeHue u mpuMeHeHue
conei. XHMMHUYECKHE CBOMCTBa coieil. I'eHeTnyeckas CBs3b MEXNYy KJIACCAMH HEOPTaHUYECKHUX
COeIMHEHUH.

IIpoGnema Ge30macHOrO MCIIOIB30BAHMS BEIIECTB U XUMHUYECKUX PEAKLUI B MOBCEHEBHON KH3HH.
ToxcuuHble, roprodrie U B3pbIBOONIACHBIE BelllecTBa. bbITOBast xMHUYeckasi [paMOTHOCTb.

Ctpoenne aroma. Ilepuoanueckuii 3aK0H H MePHOANYECKAS] CHCTEMA XMMHYECKHX 3J1€MEHTOB
A.U. MenaeneeBa

CtpoeHue artoma: sApo, SHepreTudeckuil ypoBeHb. CocTaB sfpa aToma: NPOTOHBI, HENTPOHBI
Hsoroner. Ilepuoguueckmii 3axkon .M. Menneneesa. Ilepuoandeckas cucteMa XUMHUYECKHUX
snemeHToB J[ M. MenneneeBa. @Pu3ndeckii CMBICT aTOMHOTO (TTOPSAKOBOr0) HOMEPa XMMUYECKOTO
SJIEMEHTa, HOMepa TIpynmbl U Mepuoja Nepuoandeckod cucreMbl. CTpoeHHE SHEepreTU4ecKux
YPOBHEHN aTOMOB nepBbiXx 20 XMMHUYECKUX 3JIEMEHTOB nepuoauyeckoil cucremsl .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHUs CBOICTB aTOMOB XUMUYECKHX 3JIEMEHTOB U UX COCUHEHUHM Ha OCHOBE
MoJIOXKeHUss B mepuomuyeckon cucreme J M. MengeneeBa u CTPOGHHs aroMa. 3HAUYEHHE
Ilepuoauueckoro 3axona JI.M1. Menneneesa.

Ctpoenne BemecTs. XUMH4YeCKAasi CBSI3b

DNeKTPOOTPULIATENBHOCTh ATOMOB XHMHUYECKHMX 3JIeMeHTOB. KoBajieHTHas XuMudeckass CB3b:
HeToJsipHast U nonsipHast. [loHATHE O BOIOPOIHON CBSI3U U €€ BIUSHUHM Ha (PU3NYECKHE CBOHCTBA
BELIECTB Ha mpuMepe BOAbL HMoHHas cBsA3p. Merammndeckas CBs3b. TUNBI KPUCTAJUIMYECKHUX
peweToK (aToMHasi, MOJIEKYJISIpHAsL, HOHHAS, METAJUINYeCKasi). 3aBUCUMOCTb (PU3NYECKUX CBOHCTB
BELIECTB OT TUINA KPUCTAJUINYECKON PELIETKU.

XuMHUYeCKHe peakuuu



IloHATHE O CKOPOCTH XHUMHYECKOH peakuuu. PaKTOphl, BIHUAIOIINE HA CKOPOCTb XUMHUYECKON
peakiun. Ilonatne o karanmzarope. Kimaccmpukanms XUMHUECKHX PpEAKLUH MO Pa3JIUYHbIM
MIPU3HAKAM: YUCJIy U COCTABYy MCXOAHBIX U MOJYYEHHBIX BELIECTB, H3MEHEHUIO CTENeHel OKUCIIeHUs
aTOMOB XHMHYECKUX 3JIEMEHTOB, IOTJIOLIEHUIO WM BbIIEJIEHUIO SHEPruu. DJIEKTPOJUTHUECKas
AuccolManys. DNeKTPOoNUuTbl U HednekTpoiuTsl. Monel. KaTuonsl u aHmoHbl. Peakuuu HOHHOTO
obmeHa. YCJIOBHUA TPOTEKAHUs PEAKIH HOHHOrO OOMeHa. DJIeKTPONUTUYECKAs TUCCOLMALIHS
KHCIOT, wenodedl u conell. CreneHb okucineHus. OrnpeneneHue CTENEHU OKUCIEHUS aTOMOB
XHUMHUYECKUX 3JIEMEHTOB B coeflnHeHusAx. Okucnurens. Bocctanosurenb. CylHOCTb OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUI.

Hemetanas! IV — VII rpynn u ux coenuHenust

Ilonoxxenne HeMeTayUIOB B MEPUOAUYECKON cucteMe xumuueckux syeMmeHtos /.M. Menneneesa.
OOmue cpoiicTBa HeMmeTayuioB. ['amoreHsl: (u3uveckne U XuMudeckue cBoiictBa. CoenmHEHUs
raJIOTeHOB. XJIOPOBOAOPO, XJIOPOBOIOPOIHAS KUCTOTa U ee conn. Cepa: puznueckne U XMMUIECKHE
coiictBa. CoenuHEHHs] Cepbl: CEepOBONOPOA, CyIb(puAbl, OKCHAbI cepbl. CepHas, cepHHCTass U
CepOBOIOPOAHAS] KUCJIOTHI U X COJIU. A30T: (PU3MUECKHUe U XUMHUYEeCKHe CBOHCTBA. AMMuak. Conm
amMmoHusi. Okcuapl a3oTa. A30THasg kuciora u ee conu. Pocdop: Pusndeckne U XUMHUIECKHE
ceoiictBa. Coenunennst docdopa: okcua docdopa (V), oprodochopHas KuCIoTa U €€ COJH.
VYraepon: ¢pusnveckne U XMMUYECKHE CBOWCTBA. AJUIOTPONUs yriepona: aimas, rpadur, xapOuH,
¢bymnepensl. Coenunennst yrinepoaa: okcunbl yriaepona (II) u (IV), yronbHasi KucCioTa U €€ COJu.
Kpemnuii u ero coenuHeHus!.

MeTtanabl 1 UX COeIMHEHHS

Ilonoxxenne MeTaIOB B NMEPUOAUYECKOM cHUCTeMe xuMudeckux snemeHTosB M. Mennpeneesa.
Mertanibsl B mpupoae U odmue crnocoOwsl ux nojydenus. Odue Gusndeckue CBOMCTBA METAILIOB.
O0mme XUMUYECKHE CBOICTBA METAJJIOB. PEAKUUHU C HEMETaJUlaMH, KHCJIOTaMH, COJISIMHL.
DNeKTpOXUMUYECKUN psiA  HanpsokeHud MertauioB. IllenouHble MeTaibl U UX COEIUHEHUS.
[IlenoyHO3eMeNbHBIE METaUIbl U WX COenuHEeHHs. ANOMUHHHA. AMQOTEpHOCTb OKCHAa U
runpokcuna amomunus. JKenezo. CoennHeHus kene3a U UX CBONCTBA: OKCUbL, THAPOKCHUIBI U COJH
xenesa (11 u II1).

IlepBoHauajbHbIE cBeleHUsI 00 OPraHNYecKHX BelecTBax

IlepBoHauabHbBIE CBEAEHUS] O CTPOEHHUU OPraHMYECKUX BEINECTB. YTIJIEBOJOPOABL. METaH, 3TaH,
sTueH. VICTOYHMKHM YIJIeBOJOPOMOB: MPUPONHBIA ra3, HedTh, yrosub. Kucmoponmconmepixamue
COEAMHEHUS. CIUPTHI (METAHOJ, STAHOJ, TIIMLEPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHas KHUCJIOTA,
AMHHOYKCYCHAsl KHCJIOTa, CTEApPUHOBAsI U OJISMHOBAsI KUCIIOTHI). BHOMOrnuecky BakKHbIE BEIIECTBA!
JKUPBI, TIIFOK03a, OeNKki. XUMHUYECKOe 3arpsi3HEHHE OKPYKAIOLIeH CPpeabl U €ro MOCIEACTBHSIL.

Tunel pacueTHbIX 3a3a4:

Beruncnenne MaccoBOi A0JIM XUMUYECKOTO 3JIEMEHTA 10 (pOpMyJie COeTUHEHUS.

YcraHoBNeHue npocreiiineil (OopMyNbl BEIECTBA MO MAaCCOBBIM IOJISIM XHMHUYECKUX DJIEMEHTOB.
BerunciaeHns o XMMUYECKHM YPaBHEHUSIM KOJIMUECTBa, 00bEMa, MacChl BEIECTBA IO KOJHYECTBY,
00BeMy, Macce peareHTOB MJIH POIYKTOB PEaKLIUH.

PacueT MaccoBoil 1011 paCTBOPEHHOI'O BELIECTBA B PaCTBOpE.

IIpumepHbIe TeMBI NPAKTHYECKHX PAadoT:
1. Jlaboparoproe obopynoBanue U mpueMbl oOpameHus ¢ HuMm. IlpaBuna Ge3omacHON
paboThI B XUMHUYECKOH J1ab0paTOpPHHL.

2. OuncTka 3arpsiI3HEHHO MOBAPEHHON COJH.

3. IIpusHaku NpoTeKaHUs XUMUYECKUX PEAKLIUM.

4. [Tony4yeHue kuCaIOPOaa U U3YUEHHUE €r0 CBOMCTB.

5. [Tony4yeHnue Bonopona U U3y4eHUE €ro CBONCTB.

6. IlpuroToBneHne pacTBOPOB € ONPEAECNICHHOW MAacCOBOM MOJE€H pPacTBOPEHHOIO
BELIECTBA.

7. Pewenue sxcrnepuMeHTaNbHBIX 3a7a4 N0 TeMe «OCHOBHbBIE KJIACChl HEOPTaHUYECKUX
COEIMHEHUI.
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8. Peakuuu nonsoro oOmeHa.

9. Kauecmeennvie peaxyuu na uonst 8 pacmeope.

10. Honyuenue ammuara u uzyuenue e2o c6oICMe.

11. Honyuenue yenexuciozo 2aza u uzyyeHue e20 COHCMmS.

12. Pemenne skcnepuMeHTanpHbIX 3agad no teme «Hemeramner IV — VII rpynn n nx
COEeTUHEHHID.

13. Pemenune skcriepuMeHTaIbHBIX 3a0a4 N0 TeMe «MeTajibl U UX COSIUHEHUSD).

TEMATHYECKOE INTAHUPOBAHUE

8 KJ1acc O4YHO-3a04HOE O0y4eHHe
(14. B Henmemro, Bcero 35 4.)

Ne Paznen nporpamMmsl Komnuectso | Bupg koHTpoOss
paszne 4acoB Kp. |ILp. | 3au
Ja
1 BBenenune 3 1 1
2 ATOMBI XUMHYECKUX 3JIEMEHTOB 5
3 IIpocteie BemecTsa 4 2 1
4 CoennHeHNsI XUMHYECKHUX 3JIEMEHTOB 7 1
5 H3meHeHus, npouCcXoasIne ¢ BEUeCTBaMHU 6
6 PactBopenue. PactBoprl. CsoiictBa pactsopos | 10 1 1
3JIEKTPOJIUTOB
Bcero 3a ron 35 2 4 2
8 KkJlacc, UHAUBUAYaIbHOE O0yUeHHe
(0,75 4. B HEnemr0, BCero 26 4.)
Ne Paznen nporpamMmsl Komnuectso | Bug koHTpoOss
paszne 4acoB Kp. |ILp. | 3au
Ja
1 BBenenune 2 1 1
2 ATOMBI XUMHYECKUX 3JIEMEHTOB 3
3 IIpocteie BemecTsa 3 2 1
4 CoenuHeHNst XUMHUYECKHUX 3JIEMEHTOB 5 1
5 H3meHeHus, npoucxoasiye ¢ BEUeCTBaMHU 5
6 PactBopenue. PactBopel. CsoiicTBa pacTBOpOB | 8 1 1
3JIEKTPOJIUTOB
Bcero 3a ron 26 2 4 2
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9 Knacc 04YHO-3a04HOE 06YyYeHMe
(14. B Hegento, Bcero 34 4.)

Pa3gen nporpammbl Konnyectso
4acosB

BeegeHve. O6Llad XxapakTepucTmka XUMUHECKNX ¢
3/1IEMEHTOB
MeTannsl 8
HemeTtannbl 13
OpraHunyecKkue coeiMHeHns 4
O606LLEHNE 3HAHWIA MO XUMUK 33 KYPC OCHOBHO 4
LLKO/IbI

Bcero 3a rog 34

9 Knacc MHAMBMAYaNbHOE 06yYeHVe
(0,754. B Hepento, BCero 25 4.)

Pa3gen nporpamMmbl Konunyectso

4acoB

BeepeHve. OOLas XapakTepucTuka XUMUYECKMX 4
3/1IEMEHTOB
MeTansnbl 7
HemeTanbl 9
OpraHunyeckme coegnHeHnA 3
OGOO6LLEHVEe 3HAHWIA MO XUMUM 33 KYpPC OCHOBHOI 2
LUKO/bI

Bcero 3a rog 25

Bua KoHTpons
Kp. Tp. 3au.

1

1 1
2 1

1 1

2 4 2

Bua koHTpona

Kp. Mp. 3au.
1
1 1
2 1
1 1
2 4 2



