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[TOACHUTEJIbHASA 3AITNCKA

®enepanbHas pabodas mporpaMma Mo XUMUU AJI1 OOYHAIOMIMXCS € 3aJIepPKKOU
ncuxuyeckoro paszsutus (naisee — 31IP) Ha ypoBHEe OCHOBHOro 0011ero oOpa3oBaHUs
NOATOTOBIEHA Ha OcHOBe denepasbHOro rocyJapCTBEHHOro 00pa3oBaTeIbHOrO
cTaHaapta ocHoBHOro oomero odpazoBanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 1. Ne 287) (mamee — DPI'OC OOO), DenepanbHON amanTUPOBAHHOU
00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs JJIsg OOyJarOIIUXCS C
OTpaHUYECHHBIMUA BO3MOXKHOCTSIMU 3710poBbs ([Ipuka3 Munnpocsemienusi Poccun ot 24
HOsIOpst 2022 1. Ne 1025), ®denepanbHoii pabodyeil MmporpamMmbl OCHOBHOIO OOIIETO
oOpa3oBanusi 1Mo YydyeOHOMY mpeameTy «Xumus», @DenepalbHON MHPOTpaMMbI
BOCIIUTAHUSA, C YYETOM pacHpeeNieHHbIX IO KJlaccaM MpPOBEPSEMbIX TpeOOBaHUN K
pe3yabTaTaM ocBoeHus PenepanbHON aganTUPOBAHHOW 00pa30BaTENbHOM MPOrpamMMbl
OCHOBHOTO OO0mIeT0 00pa3oBaHUA s OOYYaIOIIUXCA C 3aJEPKKOM NMCHUXUYECKOTO
Pa3BUTHSHU JIEMEHTOB COJIEPKAHMSI, PEJICTABIICHHBIX B YHUBEPCATILHOM KOJM(UKATOpE
no xumuu, Konmenmuu npenogaBaHuss ydeOHOro mnpeamera «XUMHUS» B
oOpa3oBareNbHbIX Oopranuzanusx PO, peanusyromux oCHOBHbIE 00111€00pa30BaTeIbHbIC
POTrPaMMBL.

[Iporpamma nmo xumuM pazpaboTaHa € LEJbI0 OKa3aHWs METOAUYECKON MOMOIIU
YUUTEIIO B CO3JaHUU paboueld MporpaMmsl 1o yueOHOMY MTPEIMETY.

YueOHplii  mpeaMeT — «XHUMHUS»  BXOOUT B TNPEAMETHYIO  001acThb
«EcrecTBeHHOHAy4HbBIE TPEAMETHI». B cHucTeMe ecTeCTBEeHHOHAy4yHOro oOpa3oBaHUs
XUMUS KaK y4eOHbIN MpeIMeT 3aHUMAaeT BaXKHOE MECTO B MTO3HAHUU 3aKOHOB MPUPOJIbI,
GbopMUPOBaHUM HAYYHOM KApTUHBI MHPA, CO3JaHUU OCHOBbI XMMHUYECKHX 3HAHUM,
HEOOXOJUMBIX JUIsl TMOBCEJHEBHOW W3HU, HABBIKOB 3/I0POBOTO M 0O€30macHOro Jyis
YyelloBeKa W OKpyXKarolied ero cpeabl oOpa3a >KU3HU, a TakXKe B BOCIHUTAHUU
DKOJIOTUYECKOMN KYJIbTYpBI.

VYcenemHocTh U3y4eHUs XHMHUHU CBSi3aHA C OBJIAJICHUEM XUMHUUYECKUM SI3BIKOM,
coOMIOJIcHuEM TpaBui Oe30macHO palOThl MPU  BHIIOJHEHUH XHUMHUYECKOTO
HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBA3€H XMUMHH C JAPYTUMHU MpEIMETaMu
HIKOJIBHOI'O Kypca.

[Iporpamma BKJIIOYAET B C€0S OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XHUMUHU.
['maBHOM Maeelt mporpaMmsl SIBJISIETCS CO3/jaHue 0a30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
[0 XMMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3PACTY OOyYarOIIUXCS U UX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conepkaHnu TaHHOTO Kypca MPEeICTaBIeHbl OCHOBOIOJIATAlOIINEe XUMHYECKNE
TEOPETUYECKHE 3HAHMS, BKIIOYAIONIME HW3YyYEHHUE COCTaBa W CTPOEHUSI BEUIECTB,
3aBUCUMOCTH HMX CBOWCTB OT CTPOEHUS, IPOTHO3WPOBAHUE CBOMCTB BEILECTB,
MCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAIICHUHN U IMyTEN YIIPABICHUS UMHU
B LIEJISIX MOJTYYEHUS BEUIECTB U MAaTEPHUAJIOB.

TeopeTnyeckyto OCHOBY U3Y4YE€HHSI HEOPTAaHMYECKOW XMMHUHU COCTaBIsI€T aTOMHO-
MoJIeKyJsipHOe yueHue, llepumommueckuii 3akon .M. MenpaeneeBa ¢ KpaTKUMHU
CBEJCHUSIMU O CTPOEHUM aToMa, BHUJAX XUMHYECKOW CBSI3U, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKITUH.



B u3ydeHnn Kypca 3HauMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIA0OpAaTOpPHBIX pabOT, OMUCAHUIO PE3yJIbTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTA, COOJIIOJICHUIO HOPM M TpaBui Oe30MacHOil paboThl B
XUMHUYECKOH J1abopaTopum.

Peanuzanus qaHHOM MporpaMMbl B Ipoliecce 00y4eHHs TO3BOJIUT 00YyJaroIIMMCs
c 3IIP ycBouTh KItOUEBBIE XMMHYECKHME KOMIETEHIMU W TOHATh POJb M 3HAYCHUE
XUMUU CPEI APYIUX HayK O IPUPOJIE.

N3yyenne xumuu crnocoOCTByeT (OPMHPOBAHHUIO Y OOYYAIOMIMXCS HAYYHOTO
MHPOBO33PEHUSI, OCBOEHUIO OOIIEHAyYHBIX METOJIOB (HaOMI0JeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIEIUPOBAHHUE), OCBOCHHMIO MNPAKTUYECKOTO IMPUMEHEHHSI HAYUYHBIX
3HaHUI, OCHOBAHHOTO HAa MEXKIIPEAMETHBIX CBA3SX € IpeaMeTamu «OKpyKaromui
mup», «Dusuka», «buonorus», «l'eorpadus», «Marematnka» u GHOpMHUPYET
KOMIIETEHUMH, HEOOXOAMMBbIE JJs MPOJOJDKEHHs oOpa3oBaHus B 00JacTH
€CTECTBEHHBIX HayK.

N3yyenue XuMuUM CHOCOOCTBYET pa3BuTuio y oOyuaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaKeHUs, (YHKUMOHAIBHOW  T'PAMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHUYECKH aHAIM3UPOBaTh HWHGPOpPMAIIMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTb MpeaMeTa JJsl Pa3BUTHUS KU3HEHHOM KOMIIETEHUUU
oOyuatomuxcst ¢ 3IIP 3akimouaercs B YCBOEHMHM OCHOBBI XHUMHYECKUX 3HAHUM,
HEOOXOAMMBIX ISl TTOBCEIHEBHOW >KM3HU; HABBIKOB 3J0POBOTO M 0€30MacHOro Jyis
YeJI0OBeKa U OKpY’Karolllel ero cpenbl oOpas3a >Ku3HM; (OPMUPOBAHUU IKOJIOTUYECKON
KYJbTYPBHI.

[Iporpamma oTpaxaeT coaepxaHue OO0ydeHUs NpeaMeTy «XUMHUS» C y4eTOM
0co0BIX 00pa3oBaTeNbHBIX MOTpeOHOCTEHN oOydarommxcs ¢ 3[1P. Onagenue yueOHbIM
npeIMETOM «XUMUS» MPEJCTABISET ONPEICICHHYI0 TPYAHOCTh I 00Yy4arouuxcs C
3IIP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON EATEIbHOCTH, MEPUOANUYECKUMU
KOJIEOAaHUSIMU BHUMAaHUsI, MaJIbIM 00bEMOM MaMsITH, HEJOCTATOYHOCTHIO OOIIETOo 3amaca
3HAHUM, MOHWKEHHBIM II03HABATEIILHBIM HHTEPECOM W HHU3KMM YPOBHEM pEYEBOIO
pa3BUTHSL.

Jnst mpeoponeHus TPYAHOCTEH B M3YYEHUM YYEOHOro mnpeamera «XHUMHs»
HeoOxoMMMa ajanTaiys o0beMa U XapakTepa y4eOHOro MaTepralia K mo3HaBaTeIbHBIM
BO3MOYKHOCTSIM JIaHHOM KaTEropuu OOyYarolIuxcs, yueT UX OCOOCHHOCTEH pa3BUTHSA:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPHUIPEIMETHBIX U MEXKIPEAMETHBIX CBA3EH,
MOCTENEHHOE YCIIOKHEHUE U3y4aeMOro MaTepurara.

[Ipy wW3yyeHUM XUMHH HEOOXOAMMO OCYIIECTBISATh B3aUMOJICHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTndyecknii MaTtepuaig peKOMEHAYETCsl W3ydaTh B MPOLECCE MPAKTUYECKOU
JEeATENbHOCTH. BO3MOXKHO BBIJEIEHUE OTIEIBHBIX YPOKOB Ha PELICHHE 3a7a4 B CBA3U
CO CIIOKHOCTBbIO aHanu3a TekcTa oOydaromumucs ¢ 3IIP. Opranumyeckoe eIuHCTBO
NPAKTUYECKOM M MBICIUTEIBHON JEATENbHOCTH OOYYAarOIIMXCS HA YpPOKaxX XUMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0Aa3MCHBIX XUMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU MU3YYCHUH XUMHUU YACNAETCS U3YYCHUIO «CKBO3HBIX)»
HNOHATUI U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaia.

[enu u 3a7aun u3y4eHus yaeGHOro mpeamera « XuMHsD)



OOmue 1enu u3y4deHUs: Y4YeOHOro TmpeaMmeTa «XuMHUsS» TPEJCTaBICHBI B
®denepanbHOil  paboueld mporpamMme OCHOBHOro obmiero oOpa3zoBanus. OHH
aKTyaJu3UpPOBaHbl C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
o0pa3oBaHus, HAMPABIEHHOCTH OOYYEHMS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTEIUIEKTa M 00IIed KyiabTypbl. OOydeHHE YMEHUIO YUYUThCS U
IPOJOJIKATh CBOE 00pa30BaHUE CaMOCTOSITEIBLHO B HACTOSAILIEE BpEMs SBIISAECTCS OJHOU
U3 BOXHEHIINUX PYHKINUN y4eOHBIX MPEIMETOB, B TOM YHCIIE U « XUMUN.

Hnst obywarontuxcst ¢ 3IIP, Ttak e, Kak ¥ 11 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBaMBalOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmy,
JOMUHUPYIOIEE 3HAUEHUE MPUOOPETAIOT TaKUe 1IN, KaK:

dbopMUpOBaHWE  WHTEUICKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSTEILHOMY NMPUHATHUIO PEIICHU, CTIOCOOHON alanTUPOBATHCS
K OBICTPO MEHSIIOIIUMCS YCIOBUSIM JKU3HU;

HAIPABICHHOCTh OOYYEeHMs] Ha CHCTEMATUYeCKOE NPHUOOIICHHE YYalluXcs K
CaMOCTOSITEIbHOM MMO3HABATENBHOM AEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOAAM
MOo3HaHUs, (HGOPMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUHU;

oOecCIie4eHne YCJIOBHM, CIMOCOOCTBYIONIUX MPUOOPETEHUIO OOyUYaIOIIUMHUCS
OTIBITA PA3HOOOPA3HOMN JIEATEILHOCTH, ITO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIN ), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JIJIs1 PA3JIMUYHBIX BUJIOB
NESATENbHOCTH;

dbopMupoBaHuE yMEHUN OOBSCHATH U OIICHUBATH SIBICHHS OKPYXKAIOIIETO MHpa
Ha OCHOBAaHMH 3HAHWI U ONbBITA, IOJTYYEHHBIX [IPU U3YUEHUN XUMUH;

dbopMmupoBaHue y OOy4yaromMXCd TYMaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS
[IEHHOCTH XWUMHUYECKHX 3HAHUW JJIs BBIPAOOTKH HKOJOTHYECKH IIEJIeCO00pa3HOTO
MOBE/ICHUSI B OBITY U TPYIOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHMSI CBOETO 37I0POBBS U
OKPYArOIIEH PUPOTHOU CPEIbI;

pa3BUTUE MOTHBAllMU K OOY4YEHHIO, CHOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPpOQHIIS U HANTPABICHHOCTH JlalIbHEHIIEro 00yUeHuUs.

Kypc HampaBiieH Ha pelieHne Caeayronmx 3aja4d, 00eCIeunBaOINX PeaTU3aLUI0
JUYHOCTHO-OPUEHTUPOBAHHOTO W JESITEJIPHOCTHOTO TOJIXOJOB K OOYYCHHIO XHMHUHU
oOyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOI'O 00I1I€T0 00pa30oBaHUsL:

dbopMupoBaHuEe TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHUE MOHSITUNHBIM
anmnapaToM U CUMBOJMYECKUM S3bIKOM XUMHUM;

OCO3HAaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUUYECKOM HayKHW Kak O0JIacTH
COBPEMEHHOIO €CTECTBO3HAHMS, XUMUUYECKUX TMPEBPAIICHUN HEOPraHUYeCKuX U
OpPraHUYEeCKUX BELIECTB KAK OCHOBBI MHOI'MX SIBIICHUW >KUBOW W HEKUBOW MPUPOIBI;
yDIyOJICHHE TIPEICTaBICHUN 0 MaTepUAIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBAMH XMMUUYECKOW TPAMOTHOCTH: CITIOCOOHOCThIO aHAIM3UPOBATh
U OOBEKTMBHO OIICHUBATh KU3HCHHBIC CUTYalluW, CBS3aHHBIE C XUMHEH, HaBBIKAMU
0e30macHOro oOpalieHusi ¢ BELIECTBAMU, HCIOJIb3YEeMbIMU B TOBCEIHEBHOM >KU3HU;
YyMEHUEM aHaJIU3UpOBaTh M IUIAHUPOBATh HKOJOTHMUECKH O€30MacHOE TOBEACHUE B
LEJSIX COXPAHEHHUSI 3J0POBbsS M OKPYKAIOIIEH CpeJibl;
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dbopMUpoBaHNE YMEHUW YCTAHABIMBATH CBSI3M MEXK]y pPEalbHO HAOIIOTAEMBIMU
XUMHUYECKUMU SIBICHUSIMHU U MPOLECCAMH, MPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHATH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)X€ 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOMCTB;

NpUOOPETEHHE ONBITA HUCIONIB30BAHUS PA3NTUYHBIX METOJOB U3YUYEHUS! BEIIECTB,
HAOMIOACHUS 3a WX NPEBPALICHUSAMH TPHU NPOBEACHUU HECIOXKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C MCITOJIb30BAHUEM JIA0OPATOPHOTO 00OPYIOBAHUS U TIPUOOPOB;

dbopMupoBaHUE MPEACTABICHUN O 3HAYEHUM XUMUYECKOM HayKd M pelIeHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIEM, B TOM YUCIE B IPEAOTBPALICHUN TEXHOT€HHbBIX
U HKOJIOTMYECKUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJaNTAIIMU YUeOHOI0 MAaTepPHAJIa 0 XUMHUHU

OOyuenue yyeOHOMY mnpeameTy «XUMHsS» HEOOXOAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUM [JIl YCBOEHHUS NPOrPAaMMHOIO0 MaTepHalia OOy4YaroIIMMHCS C
3I1P. Bonbmioe BHUMaHHWE JOJKHO OBITH YJEJIEHO OTOOpYy y4eOHOro marepuana B
COOTBETCTBUHU C MPUHLIUIOM JOCTYIMHOCTU IIPU COXPAHEHUU OOIIEro 6a30BOro ypOBHS.
OH JOJIKEH MO COJEPKAHUI0 U 00beMYy OBITh aAaNTHPOBAHHBIM JUIsI 00yYaroLIUXCcs ¢
3[IP B cooTBeTrcTBHM C WX 0OCOOBIMH OOpa3oBaTenbHBIMUA TOTpeOHOCTsIMU. Crlemyer
o0JIeryuTh OBJAJIeHHEe MartepuaioMm oOyuatomumucs ¢ 3I[IP mocpeactBoM ero
JETAIBHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM
B NIPUMEHEHUU 3HAHUN C HMCIOJIb30BAHHEM IMPUEMOB AITOPUTMHU3ALMHU U BH3YAIbHBIX
orop, 00yueHus: CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue AJs1 MOJHOLIEHHOTO YCBOEHHUS Y4eOHOro marepuasia UMeeT
oropa Ha MEXIPEJIMETHbIE CBA3M BOMPOCOB, MU3yYAaE€MbIX B JTAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeametramMu Kak «['eorpadus», «®Pusukayn, «buonorusy. IlozBomss
paccMaTpuBaTh OJUH M TOT K€ Y4eOHbIH MaTepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIE CBSI3U CIHOCOOCTBYIOT €ro Jy4IIeMYy OCMBICIEHHUI0, 00JIee MPOUYHOMY
3aKPEIUICHUIO MOJYyYEHHBIX 3HAHUI U MPAaKTHYECKUX YMEHUM.

[Ipy MOATrOTOBKE K ypOKaM YUYUTENb JMOJKEH MPEIyCMOTPETh (OPMUPOBAHUE Y
o0y4JarmMXxcsd yYMEHUN aHAJIM3UPOBATh, CPAaBHUBATH, 0000IIAaTh N3yYaeMblil MaTepua,
IUTAHUPOBATh MPEACTOSIIYI0 paboTy, OCYIIECTBISATH CaMOKOHTpOJdb. HeoOxommmo
IOCTOSTHHO ~CJIEAUTh 3a MPAaBHJIBHOCTHIO PEUYEBOro O(OPMIICHUS BbICKAa3bIBAHUN
oOyyaromuxcs ¢ 3I1P.

B cBA3u ¢ 0COOCHHOCTSMU TMOBEACHUSU JAEITENbHOCTH, oOywaromuxcsi ¢ 3IIP
(pacTOpMOKEHHOCTb, HEOPraHW30BAHHOCTh) HEOOXOJUM CTPOKAUIIMI KOHTPOIb
COOIOJICHUST TIPABWJI TEXHUKU 0€30MacHOCTH IMPU MPOBEJACHUU JIa0OPAaTOPHBIX paboT B
XUMHUYECKOM KaOuHeTe.

IIpumepHbie BUAbI AesATeJbHOCTH oOydarwmuxcs ¢ 3IIP, o0ycioBiieHHbIe
0co00bIMH 00pa30BaTEJbHBIMHM NMOTPEOHOCTAMU M 00eCIeYnBAKOIIHE 0CMBICTICHHOE
OCBOEHME COJlep:KaHuM 00pa30BaHUs MO NpeaMeTy « XUMUs»

CopepxaHue BUIOB JesATeabHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax xumuun
oTpesieNisieTcsl UX 0cOoObIMU 00pa3oBaTeNbHBIME TOTpeOHOCTSIMH. [loMuMO mIUpOKO
ucnosibzyembix B @OIT OO0 oOmux g Bcex 00y4arouuxcsli BUJIOB JI€ATEILHOCTH
ClIelyeT YCWIHTh BHJbl JEATEIbHOCTH, CHEHU(PUUYHBbIE JUIsI JAHHOM KaTeropuu
oOyyaroumxcs, uig 00ecreyeHus] OCMBICIIEHHOTO OCBOCHMSI COZEpX aHUs 00pa30BaHUs



[0 NPEAMETY: YCUJICHUE IPEAMETHO-TIPAKTUYECKOW IEATEIIbHOCTH C aKTUBU3ALUEU
CEHCOPHBIX CHCTEM; YEPEAOBAHUE BHUJIOB JIECSATEIBHOCTH, 33JICUCTBYIOLIUX DPa3JINYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHala C OIMOPOM Ha alITOPUTM; IIOIIAaroBOCTH) B
U3YYEHUM MaTepHalla; UCIOJIb30BAHHUE JIONOJHUTEIBHON BU3YyalbHOW OINOpPHI (IUIaHbI,
o0pa3slibl, CXeMbI, 111a0JI0HbI, ONOPHBIE TabuIlbl). J{J1s pazButus y ooyqatontuxcs ¢ 3I1P
YMEHHUS JIeNaTh BBIBOJBI, (OPMHUPOBAHUS TI'PAMOTHOIO PEYEBOIO BbICKA3bIBAHUS
HEOOXOJMMO HCIIOJIb30BAaTh OIMOpHbIE cioBa M Kiume. Ocoboe BHHMaHUE CJEAyeT
yIEeTUTh OOYYEHHIO CTPYKTYPHUPOBAHMIO MaTepuaja: COCTABICHHUE PUCYHOUYHBIX U
BEpOAJIbHBIX  CXEM, COCTaBJieHWE TaOJMI], COCTaBJIEHHE KJIACCU(PUKALMH C
0003HaYEHHBIMU OCHOBAHUSMHU JJI KJIACCU(PHUKAMU U HAIMOJHEHHE WX MpPUMEpPaMu H
APp.

[IpuMepHas TemaTHyecKass U TEPMUHOJIOTHYECKas JeKcuka cooTBeTcTByeT POII
000.

st oOyuaromuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIFOTCS TPUEMBI pabOTHI ¢
JEKCUYECKUM MarepuajioM 1o mnpeamety. IlpoBoautcs cnenuanbHas paboTa 10
BBEJICHUIO B AKTUBHBIM CIIOBaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHU.
N3yyaemble TEpMHHBI BBOJSTCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTEIbHA BU3yaJIbHAs
HOJIIEPAKKA, AJITOPUTMbI paObOThI C ONPEJIETICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyalln3aluu
TEPMUHOJIOTHH.

Mecrto yuyeOHOro npeamera « XuMusD» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ ®DenepaibHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUsl y4EOHBIM MpeAMET «XUMHUS» BXOJUT B
IpeIMETHYIO0 00sacTh «ECTeCTBEHHOHAYYHBIE MPEIMEThI» U SIBISETCA 0053aTEIbHBIM
JUISL U3YYEHUS.

YueOHbIM IJITaHOM Ha e€ u3ydeHue oTrBeAeHO 136 yd4eOHBIX 4acoB — MO 2 4 B
HeJento B 8 1 9 kinaccax COOTBETCTBEHHO.

Conepxkanue ydeOHOTo mpeameTa «XuUMUs», TpeacTaBieHHoe B denepanabHOi
paboueit mporpamme, cootBeTcTByeT DOI'OC OO0, pa3pabotaHo ¢ y4eTOM
®denepanbHOM  OCHOBHOM  00pa3oBaTeNbHOM  MpPOrpaMMbl  OCHOBHOIO  OOILETO
oOpa3oBaHus 1O Y4eOHOMY TMpeAMETY «XHUMHUA», COOTBEeTCTBYeT dDenepanbHOn
aJIaNTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMe OCHOBHOTO  OOIIEro
o0pa3oBaHus 00YyYaIOUIUXCs C 3aJeP>KKON MCUXUYECKOTO PA3BUTHS.

COLAEPXAHUE YUYHEBHOI'O ITPEAMETA «XUMUS»

COLAEPXAHUE OBYUYEHHMA B 8 KIIACCE

[lepBoHaYanbHBIC XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. *Ponp  Xxumum B KHM3HM  4enoBeka.* Tema w
BelecTBa. DU3NUeCcKre CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE BEIECTB. *XHUMHUS B
cucteMe Hayk.*Yucteie BemiectBa u cmecu. CriocoObl pazaenenus cmeceil. [IpaBuia
0e30macHOro OOpalleHrs ¢ BEIeCTBaMU U JabopaTopHbIM 00opynoBanueM. *[loHsTue
0 METOJIaX MO3HAHUS B XUMHUH.™

ATOMBI U MOJICKYJIbl. XUMHUUYECKUE DJIEMEHThI. 3HaKU (CUMBOJbI) XUMUYECKHUX
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anemeHToB. OTHOCUTENbHAs aTOMHas Macca. [IpocTbie U clioXkHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢popmysa. BaareHTHOCTh aTOMOB XMMHUYECKUX 3JEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BellecTB. *OTHOCHUTENbHAS MOJIEKYJIApHast Macca. MaccoBas 10Jis
XUMHUYECKOTO JJIEMEHTA B COEIUHEHUH.

Pu3nueckue MW XUMHYECKUE SBIEHUS. XuUMU4YeckKas peakuus. I[lpusHaku
XUMUYECKUX PEaklMil. YpaBHCHHUS XUMUUYECKUX PeaklHil. 3aKOH COXPAHEHUS MAaccChl
BemiecTB. Knaccudukamuss XUMHUECKUX peakiuil (COeIUHEHUs, Pa3JI0KEHUs,
3aMeIleHus, 0OMEeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpPaBUIAMU
paboTel B yabopartopur U npuéMamu OOpalieHusl ¢ J1abOpaTOPHBIM 00OPYIOBAHHEM;
W3y4eHUE M OIHUCAaHHE (PU3UUYECKUX CBONCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB;
HaOmoeHne (pu3nyeckrx (IJIaBJIeHUE BOCKA, TassHUE JIbJa, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, TPOKATUBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBJICHUM, HAOJIOJEHUE U OINHUCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiil (pa3joKeHHe caxapa, B3auMOJICHCTBHE
CEpPHOM KHUCJIOTBI C XJIOpHIOM Oapusi, pasznokenune rtuapokcumaa memu (II) mpum
HarpeBaHuM, B3aUMOJICHCTBHUE Kene3a ¢ pacTBopom conu menu (I1));uzydenue cnocoboB
pazjienieHus cMece (¢ MOMOIbI0 MarHuTa, (pUIbTpOBaHUE, BEIIAPUBAHUE, JUCTHILISIINS,
xpomMaTtorpadusi), TpOBEJACHHE OYNCTKA TMOBAPECHHON COJIM; HAOIIO/IEHUE W OTHMCAHHE
pe3yJIbTaTOB IPOBEJICHMS OIbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MaccChl;
CO3/1aHK€ MOJIeIe MOJIeKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme nmpecTaBuTesn HEOPraHMYECKUX BEIIECTB

Bo3ayx — cmech razos. CoctaB Bo3myxa. Kuciopon — 3JI€MEHT M IPOCTOE
BeniecTBO. HaxoxneHue kuciopoja B Ipupoje, (pusndeckue 1 XMMUYECKUE CBOMCTBA.
Peakuun ropeHus mpocThIX U CIOXHBIX BenlecTB. CrocoObl MOJIYYEHHUs] KUCIOpOoJaa B
nabopatopuu *u npomeiiuieHHOCTH. *[Ipumenenue kucnoposa. [loustue o0 okcuaax.
KpyroBopot kucinopoza B npupoje. *O30H — amioTponHasi MoaupUKaIus KUCI0poa.

TemnoBoit 5P PexT XUMUUECKOIN pPeaKIK, TEPMOXUMHUECKUE YPaBHEHHUS, K30~ U
HAOTEPMHUYECKUE peakIuu. TOIINBO: yroib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO Cl10s.™

Bomopon — aneMeHT m mpocToe BemecTBO. HaxoxaeHne BoaopoJa B IPUPOJIE,
¢usnyeckue U XMMUYECKUE CBOWCTBA (Ha MpUMEpE B3aUMOJICHCTBUS C HEMETAJIIaMH U
OKCHJAMH METAJIJIOB), MpUMEHEHHUe, *crnocoObl nonydyeHus.*Tlonarue o kucimorax u
COJISIX.

KomnuectBo Bemectsa. Monb. MonsipHas macca. 3akoH ABoraapo. MonspHbIi
00bEM razoB. Pacuersl mo xummueckoit opmyiie. PacueTsl MaccoBOi 10711 XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM Macchl, MOJIIPHOTO 00beMa
ra3oB. PacuéTel N0 XMMUYECKUM YPaBHEHUSM.

*®@usuyeckue cBoiicTBa Bojbl.*Boaa. Ee coctaB, cTpoenue u Mosekyibl. *Bojaa
Kak pactBoputenb.*PacTBopbl. *[loHSITHE O HACBHIIEHHBIX W HEHACBIIIEHHBIX
pactBopax. IloHATHe pacTBOpUMOCTH BewiecTB B Boje.™ Pacuer maccoBoil nonu
BELIECTBA B pacTBOpe (MpOLEHTHAas KOHIEHTpauus). MaccoBas 10 BEIIECTBA B



pactBope. *XMMHYECKHUE CBOMCTBA BOABI (Pa3IOKEHHE, PEAKIUH C HATPUEM, OKCHIOM
KasbIus, okcugoMm cepol (IV) peaknuu ¢ MeramiamMu, KUCIOTHBIMH U OCHOBHBIMU
okcusamu). [Tousitue 06 ocHoBaHuAX. PoJib pacTBOPOB B MPUPO/IE U B KU3HU YEIIOBEKA.
KpyroBopor Boasl B mpupojie.*3arpsa3HeHre OpUpOIHbIX BoA. OXpaHa U OYUCTKA
MPUPOJIHBIX BOJ.

Baxneiiine  Kkiacchl ~ HEOpraHuyeckux — coeauHeHuil.  Knaccupuxanus
HEOpraHWYeckux coeauHeHuid. OKCuapl: cocTaB, Kiaccudukamus (KHCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HeCoJe00pa3ymolue - Ha npuMmepe okcupa yriaepona (l1) u
okcuga azota (ll)), Homenknatypa.**TlonyueHne* MXUMHYECKUE CBONCTBA OKCHJIOB
(B3auMozeiicTBUE C BOJOHM, KHciIOTamu, menoyamu). OcHoBanusa. Knaccudukanms
OCHOBAaHMM: IIEJIOYM M HEPACTBOPUMMBIE OCHOBaHUA. HoMeHkiaTtypa OCHOBaHHM.
dusznyeckue M XUMHYECKHUE CBOMCTBA OCHOBAaHWM (B3aMMOJCHCTBHE C OKCHIaAMU
HEMETAJJIOB, KUCIOTaMH, cosiMu). *TlonyueHne ocHOBaHUM. ™

Kucnotsl: coctaB, kinaccudukaiys, HOMEHKIATypa, (pU3ndecKkue U XUMUYECKUE
CBOICTBa (B3aMMOJIEUCTBHE C METAJJIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMH,
COJISIMU, Ha TIpUMEpPE COJSHOM W CEpHOM KHUCIOT), *cmocoObl mosydeHus.™ Psin
aktuBHoct MmetauioB H. H. bekeroBa. Conm (cpeaHue): HOMEHKIATypa COJIEH,
*CcrmocoObl MONYYEHUs ™, B3aUMOJICHCTBUE COJIEH ¢ MeTalllaMH, KUCJIOTaMH, IIeI0YaMu
U COJISIMHU, TPUMEHEHHUE.

[Torste 00 amM@OTEpPHBIX THAPOKCHAAX (HAa MpHUMEpe NHUHKAW *aTFOMHHHS™):
*XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U IIEJIOYAMHU, PA3TI0KEHUE TIPU
HarpeBaHuM) U MOJyYeHue.™

['eHeTnyeckass CBsSI3b  MEXKIY KjlacCaMM  HEOPraHMYECKUX  COEJUHEHUM.
['eHeTnueckue psbl.

XHUMHUYECKHUM SKCIIEPUMEHT: KAUECTBEHHOE OIPEAEIEHUE COACPKAHUSA KUCIOPOAa
B BO3/yX€; MOJyYEHUE U U3yYEHUE CBOMCTB KUCIOPO/Ia; HAOMI0IEHUE B3aUMOACHCTBUS
BEILIECTB C KHCJIOPOJOM M yCIIOBHSI BOSHUKHOBEHHUSI U MIPEKPAILlCHUs TOpeHus (Toxapa);
O3HaKOMJICHHE ¢ 0Opa3llaMyd OKCUJIOB U OIMMCAHKWE UX CBOMCTB; MOJyYCHHE U U3yUYCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOIoIeHre 00pa3IoB BElIECTB KOJIUYECTBOM 1 MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW pPacTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHOM MAaCCOBOM JIOJE€W PaCTBOPEHHOIO
BEIIECTBA; B3aMMOJIEUCTBHE BOJbI C MeTANIaMU (HaTpUeM W KajblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); OIPEICICHUE PACTBOPOB KHUCIOT M WLIEIOYEH C
MOMOIIBI0  MHJIMKATOPOB;  HCCIIEIOBaHWE O0OpaslloB HEOPTraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIAcCOB; HAONIOJEHUE HM3MEHEHHUS OKPACKM HMHJMUKATOPOB B PacTBOpPAx
KHUCJIOT W IIeJoue; nzydenue B3aumoaenctBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJJIAMU, PEAKIMi HEUTpaIn3alluK; MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO METalla JAPYTMM HW3 pPacTBOpa COJIM; PEUICHUE
OKCIEPUMEHTAIBHBIX 3alad 1o Teme «BakHelmume Kiacchl HEOPraHUYECKHUX
COCTMHEHUI.

[Tepnoguueckuit 3akoH U [lepuoanyeckas cucrema xumuyeckux 3meMeHToB . 1.
MengeneeBa. CtpoeHre aToOMOB. XUMHUYECKas CBSA3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIHH.



[TepBble MONBITKM KIacCUPUKAIUN XUMHUECKUX 3y1eMeHTOB. [loHsATHe 0 rpymnmax
CXOIOHBIX JJIEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMENbHbIE METaJIbl, TaJOreHbI,
UHEPTHBIE Ta3bl). *DJEMEHThl, KOTOpblE O00pa3yloT amMQpOTEpHbIE OKCUABl U
TUPOKCUJIBL. *

Ilepuommuecknii 3akoH. llepuommyeckas cucTeMa XHMHYECKHX DJIEMEHTOB
. . Menneneesa. KopoTkonepuoanas 151 * IIIMHHOTIEPUOAHAS * POPMBI
[Tepuoguueckoit cuctembl xumudeckux siaemeHToB JI. WM. MenaeneeBa. llepuoasl u
rpynnsl. PU3AYECKU CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB MEPHOJA WU IPYIIIBI
DIIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep.*M3oronsl.™ Dnektponbl. CTpoeHue
3JIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XUMHUYECKUX 3JeMeHTOB [lepuonuueckoit
cucreMbl J[. U. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO DJJIIEMEHTAa IO €ro
nonokenuto B [lepnoanueckoii cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPHUOJOB M IIABHBIX
HNOJATrpYyNIl, B 3aBUCHUMOCTH OT AaTOMHOro (IOpSAJKOBOrO) HOMepa 3HauyeHHE
[lepmognueckoro 3akoHa U llepmoandeckor CUCTEMBI XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[. 1. MenaeneeB — yu€Hblid U rpak IaHUH.™

Xumuueckass cBsi3b. KoBaneHTHast (mojsipHass W HENOJSpHasi)  CBA3b.
*IAEKTPOOTPUIIATEIILHOCTh AaTOMOB XUMHUYECKUX JIEMEHTOB.* VlOHHAs CBS3b.

Crenenp okucneHus. OKHACIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipomeccs
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKHCINTENN U BOCCTAHOBUTEIU.

XVUMHUYECKUM OKCIIEPUMEHT: HU3y4YeHUE OO0pa3loB BEIIECTB METAUIOB U
HEMETAJJIOB; B3aMMOJICMCTBUE THAPOKCHIA LIMHKA C PACTBOPAMHU KHCIJIOT WU ILIEIOYEH;
IIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIIKUX IPUMEPHI OKACIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pa3inoKeHHsl, COCTUHEHUS).

MexnpeamMeTHbIe CBSI3H

Peanu3amus MEXIpeIMETHBIX CBS3ed NpPW M3YYCHHMH XHUMHH B 8§ Kiacce
OCYIIIECTBIISIETCS] Yepe3 HMCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHSATUHN, SIBJISIONIAXCS CHUCTEMHBIMHU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAYyYHBIC TOHATHSA: HAy4YHBIH (aKT, THUIOTE3a, TEOpPHUs,
3aKOH, aHallu3, CUHTE3, KIacCU(pHUKaIs, TePUOANIHOCT, HAOIIOICHHUE, IKCIIEPUMEHT,
MO/JICTMPOBAHKE, U3MEPEHUE, MOJEIb, SIBJICHHE.

dusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIIHI,
pPaMOaKTUBHOCTb, MOJIEKyJa, OJJIEKTPUYECKUN 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, Ta3, (PU3MUECKHUE BEIMYMHBI, SAMHUIIBI U3MEPEHUS,
KOCMOC, TTaHEeTHhI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEPAIBI, TOPHBIC MOPOIBI, IMOJIC3HBIC
UCKOMaeMble, TOIUIUBO, BOJHBIE PECYPCHI.



COJAEPKAHUE OBYYEHUAA B 9 KTACCE

BemecTBo 1 XUMHUYECKas peaKIUs

Ilepuognueckuin 3akoH. llepuoanueckass cucTeMa XUMHUYECKHX DJIEMEHTOB
. . Menneneea. CrtpoeHrne aToOMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOWMCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KANMs, KAIbLHSI U UX COCAUHEHUN B
COOTBETCTBUH C TOJIO)KEHUEM 3JIeMEHTOB B Ileproaudeckoit cucTeMe U CTPOSHHUEM HUX
aTOMOB.

CrpoeHue BeliecTBa: BHUJBl XUMHUYECKOW CBs3U. THUIBI KPUCTATIMYECKHUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTMUYECKON PEIIETKU U BUJIA
XUMUYECKOU CBA3U. ™

Knaccudukarus n HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAIbHAs ). XMMUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KilaccaM
HEOPTraHUYECKUX COCTUHEHUM, FTeHeTUUECKas CBsI3b HEOPTraHUUECKUX BEIIECTB.

Krnaccudukanys XuMHIeCKUX peakiuil 1Mo pa3IMdHbIM MPU3HAKaM (TI0 YUCITY |
COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY d(PQEKTy, 10 U3MEHEHUIO
CTENEHEN OKHUCJICHUS XHMHUYECKUX DJJIEMEHTOB, *1M0 0OpaTUMOCTH, MO YYacTHIO
Kataiu3atopa).* DK30- U DHHIOTEPMUUYECKHE peakiuuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsaTHe O CKOpPOCTH XHUMHYecKoW peakuuu. [loHatue o0 oOpaTHUMBIX H
HEOOPATUMBIX XUMHUUYECKUX peakiusx. [IoHSTHE O TOMOTEHHBIX M Te€TePOreHHBIX
peakiusx. [lonsitue o xumuueckom paBHOBecuu. CMeIlIeHUE XMMUYECKOTO PaBHOBECHSI.
@akTOphl, BIUSIOMINE HA CKOPOCTh XUMUYECKON PEAKIUU U MOJIOKEHUE XUMHUYECKOTO
paBHOBeECHS. ™

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC peakiuu, AIEKTPOHHBIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIEHHE YPABHEHU OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIX PEAKIUH C UCTIOJIb30BAaHMEM METO/Ia 3JIEKTPOHHOTO OalaHca.

Teopust PAEKTPOIUTHUECKOW AUCCOUHUAIMU. DICKTPOJIUTHUYECKAS TUCCOLMALINS.
ONEKTPOIUTHl W HEJJIEKTPOJUThl. KaTHoHBI, aHMOHBL. *MexaHu3M AHucCOLMAlUU
BEIIECTB C pA3JIMYHBIMU BHUJAMU XUMHUYECKOW CBsa3u. lloHsTHE O cTeneHu
nucconyanvu. *CuibHbIE U c1a0ble STIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y ClIOBUSA MPOTEKAHUs PeakUuid HOHHOTO oOMEeHa 10
KOHIA. [lonHbIE M COKpalIEHHBIE NOHHBIE YPAaBHEHUS peakuuid. XUMUYECKAE CBOMCTBA
KHCJIOT, OCHOBAaHMH M COJIEl B CBETE€ TMPEJACTABICHUN 00 dICKTPOIUTHYCCKON
nucconmannu. Cpena pactBopa. KadecTBeHHbIE peakiMd Ha KaTUOHBI M AHHUOHBI:
XJopua-, OpoMua-, WOAWA-, CylbdaT-, kKapOoHaAT-, CcUIMKaT-, Gocdar- aHUOHBI;
THJIPOKCUI-MOHBI; KaTHOHbI aMMOHMS, MarHusi, KajiblUsi, aJlOMUHHUS, Xene3a (2+) u
(3+), meau (2+), LMHKA, TPUCYTCTBYIOIINUE B BOAHBIX PACTBOPAX.

XUMUYECKUM HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMH KPUCTAITUYECKHUX
pPEmETOK HEOPraHUYECKUX BEIIECTB — METAUIOB M HEMEeTa/uioB (rpadura U anmasa),
CJIOKHBIX BEHIECTB (XJOpHUJAa HATpHs); HCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOW peaknud OT BO3JACHCTBHS PAa3IUYHBIX  (DAKTOPOB; HCCIEIOBAHHE
AJIEKTPOIPOBOJAHOCTU PACTBOPOB BEILIECTB, MPOLECCA AUCCOLMALMK KUCIOT, IIEI0UEH U
cojiei  (BO3MOXXHO  HCIIOJIb30BaHUE  BHUACOMATEPUATIOB); IPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKAHMSI peakIMii MOHHOro oOMeHa (oOpa3zoBaHue
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OCaJika, BBIJICJICHHWE Traza, 00pa30BaHUE BOJIbI); OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  peakiuil  (TOpeHue, peakluuu paszIokKeHUs,
COCJIMHEHUS); PaclO3HABAaHWE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX
pEaKLMi Ha HOHBI;, PEIIEHNE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 X coeAMHEHUS

OOmias  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA MPOCTHIX
BELIECTB — raJIor€HOB. XMMUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOJEHCTBHE C
MeTajlaMu, HeMeTajulaMd —  BOJIOPOJOM W KUCIOPOJOM,  *mienoyamu™).
Xnoposogopos. CossiHast KUCJIOTa, XUMUYECKHE CBOWCTBA, *MOdy4YeHHe™®, MpUMEHEHHUE.
*JleiicTBUE XJI0pa U XJIOPOBOJOPO/Ia HA OPraHu3M uesoBeka. ™ BaxHeilne xjiopuabl u
UX HaXO0XKJICHHE B PUPO/IE.

Obmas xapakrepuctuka saemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa ¥ cepbl. XapaKTepHbIE CTENIEHU OKUCIICHHUS.

CrpoeHne W (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpBHl.
AnnoTtponHble MOAM(PHUKAIMN KHCIOPOAAa U Cepbl. XUMHYECKHE CBOMICTBA CEpbI
(B3aumopeiicTBue *c HemeTalmaMu® — BOJOPOJAOM U KHUCIOPOJOM, MeETalllaMH,
*KOHUEHTPUPOBAHHBIMU A30THOM W cepHOM kucioramu).* CepoBOAOPOJ: CTPOCHHUE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEIHHBIE CBONCTBA).
Oxcupl cepbl Kak MPeJCTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa: (PU3NYECKUE
U XUMHUYeckue cBoicTBa (o0mue u crneuuduueckue). Conu CepHOM KHUCIOTHI,
KauyeCTBEHHas peakuus Ha cyiabdar-uoH. CepHucTas KUCI0Ta. *XUMUYECKUE PEaKLUH,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO Cloco0a TMOMy4eHHUs] CEpPHOM KHUCIOTHI. *
Haxoxnenue cepsl U €€ coequHeHu B ipupoe. [Ipumenenne cepbl U €€ COEIUHEHUN B
ObITY M B MPOMBIINUIEHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpPYXAIoLEH Cpeabl
COCIMHEHHSIMH Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro ImpeaoTBpalleHus. *

OOmiass xapakTepucThka 23yeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a3oTa 1 (ocdopa, XapaKTEPHBIC CTEIICHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHE€ B HpUpoOjE, (PU3NYECKHE U XHMHUYECKHE CBOWCTBA
(B3aUMOJICIICTBME C MeETaUlaMHM W HEMETalIaMH - KHUCJIOPOJOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMHAK: (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(oKHCcTIeHHe, OCHOBHBIE CBOWCTBAa BOJHOIO PacTBOpa), *MojydyeHHEe*H NpUMEHEHHE.
Conmu amMOHMS: cOCTaB, (U3MYECKHUEe M XHUMHYECKHE CBOWCTBA (pasyioKeHHE,
B3aMMOJICHCTBHE CO IIEeJIoYaMu), IpuMeHeHue. KadecTBeHHass peakiusi Ha HWOHBI
aMMOHUS. A30THasi KHCIIOTa, €€ (¢u3nYecKue M XUMHUYECKHe cBoWcTBa (o0mme u
cneruduyeckune), *nomydenue.*Hutpatsl  (paznokeHue). A30THCTasi  KHUCIOTA.
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHHSI B Kay€CTBE MUHEPAJIbHBIX YIOOpEHHIA.
*XUMHYECKOe 3arpsi3HEHUE OKpPYXKAlolEeHd cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX U, 3arpsiI3HEHUE BO3/1yXa, IOYBbI U BOAOEMOB). ™

docdop, *amnoTporHbie Moaudukauu Gocdopa,*puzndeckue U XUMHUUCCKUE
CBOICTBa (B3aMMOJEUCTBUE C METaUIaMH, HEMETa/IaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHOM KuciaoTamu).* Oxcua ¢ocdopa (V), oprodocdopras kuciora:
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dbusnueckne W XUMHUYECKHE CBOWMCTBa, *momyuenue.**IloHarue o MuUHEpalIbHBIX
ynoOpenusx: HUTpatbl U ¢ocdatbl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucTuka 31eMeHToB [VA-rpymmbsl. OcOOEHHOCTH CTPOEHUSI aTOMOB YIJIEpo/a U
KpeMHUs. BaleHTHOCTh M XapaKTEpHbIE CTENEHW OKHCIEHHS aTOMOB YIJIEpOJa H
KpeMHHUs. PacnipocTpaHeHue yriepoa B IPUPOAE, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

VYraepon, amwiorponHsie Moauduxkanuu (rpadur, anmaz), (UMYECKHE U
XUMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB (B3aMMOJEWCTBHE C  METAJJIaMH,
HeMeTallIaMH, *KOHIICHTPUPOBAHHBIMU a30THOW M CEPHOM KHCIOTaMH)*. AJCOPOIHS.
Kpyrosopot yriepona B npupozge. Okcuabl yriaepoja, ux (U3n4eckue U XUMHUYECKHUE
CBOMCTBA, MOJIydeHHWE W NPUMEHEHHE, JEWCTBHE Ha OpPraHW3M  YEJIOBEKa.
*DJKonmoruyeckne TpoOseMbl, CBsi3aHHBIE C oOkcugoMm yriepoaa(lV); rumoresa
rJI00AJIbHOTO MOTEIJICHUSI KJIMMaTa; MapHUKOBBIM 3¢ ¢dekT.* YronbHas Kuciota u €€
colM, HMX  (U3MYECKME U  XMMHYECKHE  CBOWCTBA, *nonyyenue
npumeHeHue. *KaduectBeHHas peakius Ha KapooHaT-uoHsbl. Mcmoiap3oBanne kapOoOHATOB
B OBITY, MEIUIIMHE, IPOMBIIIIIEHHOCTH U CEIHCKOM XO3SIHCTBE.

OOmue npencraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHHS OPraHMYECKHX
COEIMHEHUU yriieposa (Ha NMpUMepe METaHa, 3TWIEHA, 3TAHOJA, YKCYCHOM KHUCIJIOTHI.
*Ux cocrtaB um xumuyeckoe crtpoeHue. Kiaccudukanus opraHUYecKMx BemlecTs.™®
[TonsiTue 0 OMOJNOTMYECKM Ba)KHBIX BELIECTBAX: JKMpax, Oelikax, yrieBojJax — M HX
pOJIM B JKM3HU 4YeloBeKa. *MarepuaibHOE €AMHCTBO OPraHUYECKUX M HEOPraHWYECKHUX
COETMHEHMH. *

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOMCTBa (HAa TpUMeEpe
B3aUMOJIENCTBUSI c MeTaJllIaMHu " HEeMETaJJIaMH ), *nonyuenue*
unpumenenue. *CoequHeHus1 KpeMHusi B npupoze. OOuiue mnpeacTaBieHuss 00 OKCuie
kpeMuuA(IV) u kpemHueBod kucnore. Cunukarbl, (U3MYECKUE H XUMHUYECKUE
CBOICTBa, MOJyYE€HUE W MPUMEHEHUE B OBITY, MPOMBIILIEHHOCTH (B MEIULUHCKOM,
ANEKTPOHHOM, CTpOUTENbHOM U JAp.). Baxnelmme cTpouTeNbHbIE MaTepHUAbI:
KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, xkene300eToH. Ilpobiembr  GezomacHOTO
UCIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B MOBCETHEBHOM KU3HU. *

XVWMHUYECKUN SKCHEPUMEHT: H3y4eHHE OOpa3loB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTBI;, IPOBEJACHUE KAUYECTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U
HAOJIIOZICHUE TPU3HAKOB KX TNPOTEKAHUS; OMBITHI, OTpaXarouue ¢(U3MYECKUE MU
XUMHUYECKHE CBOWCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB); O3HAKOMJICHHME C oOpa3llaMu XJOpUJOB (TaJOTCHHIOB);
O3HAaKOMJICHHE C 00pa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHUaIOB); HaOMIOJIeHHE TMpoliecca OOYIJIMBaHUS caxapa IMOJ JACHCTBUEM
KOHLEHTPUPOBAHHOMN CEPHOM KHUCIOThI, U3YUYEHNE XUMHUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOM KHUCJIOTHI, TPOBEJICHNE KaUeCTBEHHOM peakIuy Ha Cyab(aT-uoH U HAOIIOACHUE
MpU3HaKa e€ MPOoTEKaHusl;, 0O3HAKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a30Ta, hochopa
U UX COEJIMHEHHI (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
u hochopHbIX yIoOpeHut; MoTydYeHne aMMUaKka U U3y4eHue ero CBONCTB; MPOBEICHUE
KaueCTBEHHBIX peaKkIMii Ha MOH aMMOHUS U (ochaT-uOH W U3ydeHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aUMOJICHCTBUE KOHUEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEJbIO
(BO3MO>KHO MCIIOJIb30BAaHHE BHJIEOMATEPUAJIOB); U3YUEHHE MOJIENEH KPUCTAIUINYECKUX
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pemérok anMasa, rpadura; O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTas3a; MOJy4YeHHUE
YIJIEKHUCIIOro Ta3a U MU3yYEHHE €ro CBOWCTB; MPOBEJCHUE KaYECTBEHHBIX PEAKIUN Ha
KapOOHaT- ¥ CWJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX MPOTEKAHHs; 03HAKOMIIEHHE C
MPOAYKIMEN CUIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHUE dKCIIEPUMEHTAIbHBIX 3a/1a4 10
TeMe «BaxHelllne HeMeTauIbl U UX COETMHEHUS.

Mertanibl 1 UX COETUHEHUS

OO0mias xapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux  nojioxeHus B llepuoamyeckol  cuCcTeME ~ XHUMHUYECKHX  DJIEMEHTOB
. . MengeneeBa u ctpoeHust atomoB. CTpoeHrne MeTaJioB. MeTtannnueckas CBs3b U
METaJUINYECKass KPUCTAJJIMUYECKas pPElETKa. DJIEKTPOXUMHUYECKUUN PAJl HANPSIKEHUN
MetaiuioB. dusnueckne W XUMHUECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOM, KHCI0TaMu). *OO0mue crnocoOs! mojydeHuss MetaiioB. [lonstue
0 KOPPO3UHU METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CrjiaBbl (CTalb,
YyT'yH, JIOPATIOMUHUHI, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIUIEHHOCTH. ™

[Ilenounble meTamapl: MONOXKEHHE B llepromnueckor cUCTEME XHUMHUUYECKHX
anementoB [[. WM. MenaeneeBa; crpoeHue aromoB.  HaxoxaeHwe B mHpupoie.
dusnyecke W XUMHYECKHE CBOWMCTBA (Ha mpumepe Hatpus W Kaimus). Oxkcuabl u
TUIPOKCHUABI HATPUS U Kanus. [ [puMeHeHne menouYHbIX METAIVIOB U UX COCIMHEHUN.

[Ilenouyno3eMenbHbBIE METaIbl MarHum 51 KaJIbLIHM: IIOJIOKEHUE
B [lepuonnueckon cucreme xumuueckux 3jeMeHToB . M. MenneneeBa; ctpoeHue ux
aTOMOB; HaxOXJeHHEe B mpupoac. PU3MUECKHE M XUMHUYECKUE CBOWCTBA MarHus W
Kaiblius. BakHelmne coeuHeHUs Kalblus (OKCUI, TMAPOKCHUI, coiu). *JKECTKOCTH
BOJIbI U CTIOCOOBI €€ yCTpaHeHHs. ™

AmoMuHuii: nonoxeHue B llepuoanmdeckoil crUCTEME XUMHUUYECKHUX 3JIEMEHTOB
J. . MengeneeBa; CTpO€HME aroma; HaxoxJaeHue B mpupoae. Dusnueckne u
XUMHYECKUE CBOMCTBA amtoMUHMsS. AMGOTEpHBIE CBOMCTBA OKCHAA M TUIPOKCHUIA
ATIOMUHUSL.

Kenezo: mnonoxenue B Ilepruoandeckoil CHUCTEME XHMHUYECKHX DSIJIEMEHTOB
. . MenneneeBa; CTpOCHHME aroMa; HaxOoXJIeHWE B npuponue. Duszudeckue u
XUMHYECKUE CBOMCTBA jKele3a (B3aMMOICCTBHE C METaJUIAMH, KUCJIOTAMHU U COJISIMU).
Oxkcuapbl, rugpokcunsl u conu keneza(ll) wm xenesza(lll): cocraB, cBoiicTBa u
*nonydyeHue.™

XVMMHUYECKHUI SKCIIEPUMEHT: O3HAaKOMIIEHHE ¢ o0Opa3llaMd METaJUIOB M CIUIABOB,
X (PU3MUECKUMU CBOMCTBaAMU; U3YUYEHUE PE3YIHTATOB KOPPO3UU METAIIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUACOMATEPUAIOB), OCOOEHHOCTEN B3aMMOICHCTBUSI OKCHUJIA KaJbILIUs U
HaTpusi C BOJOM (BO3MOXHO HKCIOJIb30BAHUE BHUJCOMATEPHUAJIOB); UCCIEIOBAHUE
CBOMCTB KECTKOW BOJBI; IMpoOIlecca TOpPEHUs Kejaeza B KUCIOpoje (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUS KaU€CTBEHHBIX PEAKIIUA HA
WOHBI (MarHusi, Kajblus, amomMuHus, uHka, xenesa(ll) u sxemesza(Ill), memu(Il));
HAOJII0/ICHHE U OIMCAaHUE MPOLIECCOB OKPAIIMBAHUS TIJIJAaMEHU MOHAMU HATpUs, Kaaus U
KaJIbIUsl (BO3MOKHO HCIIOJb30BaHUE BUJIEOMATEPUAITIOB); MCCIE0OBaHUE aM(DOTEPHBIX
CBOMCTB T'HJIPOKCH/IA AIFOMUHMS U THAPOKCUIA [IUHKA; PEIICHHE SKCIEPUMEHTAIbHBIX
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3aJ1a4 o TeMe «BakHelIe MeTauibl U UX COETUHEHUS)).

XHAMHSA U OKpY-Karolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BemiectBa U maTepuanbl B MOBCEAHEBHOU
KU3HM 4YeloBeKa. XHMMHMS M 370pOBbE. be30macHoe HCIOJIb30BaHUE BEIIECTB H
XUMUYECKUX peakuuid B ObiTy. IlepBas mnoMmouip MNpu XHUMHYECKHUX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI HKOJIOTUYECKON IPaMOTHOCTHU. *

*XHUMHUYECKOE 3arpsA3HEHHE OKpYyKawollueld cpeabl (IpenenbHas AO0MycTUMast
koHueHTpanus BeuiectB — [IJIK). Pons xumuu B pemieHnn 3K0JI0rn4ecKux npoonem.™

*[IpupoaHble UCTOYHHKHU YTIEBOAOPOAOB (Yroib, MHPUPOIHBIA Tra3, HEPTb),
OPOAYKThI UX NIEpepabOTKH, UX POJib B OBITY U MPOMBIIUIEHHOCTH. *

XUMHUYECKUM SKCHEPUMEHT: M3ydeHUE 00pa3loB MaTEpHaAIOB (CTEKIIO, CIIABbI
METaJJIOB, IOJIMMEPHBIE MaTepUabl).™

MexnpeaMeTHbIE CBSI3H

Peanuzanusi MeEXNpeAMETHBIX CBS3€M NIpU U3YYeHUH XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS. Y€pe3 HMCIOJIb30BaHNE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TMOHSITHH,
TaK U TOHSATHUM, SBISIONIAXCS CUCTEMHBIMH JUISI OTIACIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OOmue ecTecCTBEHHO-HAYYHBbIC TOHSTHS: HAy4dHBIM (akT, Tumoresa, 3aKoH,
TEOpHsl, aHAJIU3, CHHTE3, KJIacCU(PUKAIUS, TIEPUOTUNIHOCTD, HAOIIOICHUE, SKCIICPUMECHT,
MOJICJIMPOBAHUE, HW3MEpPEHUE, MOJCINb, SBJICHUE, MAPHUKOBBIM 3(PGEKT, TEeXHOIOTHUS,
MaTtepuabl.

dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, YJICKTPUUECKUM 3apsijl, MTPOBOJHUKH, MOJIYIIPOBOIHUKH,
JUAJIEKTPUKH, (DOTODJIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBRA,
ras, pacTBOp, PacCTBOPUMOCThb, KPHCTAJUIMYECKAs pEIIETKA, CIUIAaBBI, (H3UUYCCKHE
BEJIMYMHBI, E€IUHUIIBI H3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUJIAHETHI, 3BE3MIBI,
Comnize.

buonorus: d¢orocunTe3, apixaHue, Owmocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI00pEeHUsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEILHBIC BEIICCTRA.

['eorpadus: atMmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIE MOPOJIbI, MOJE3HBIC
HCKOIMaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«XUMUS» HA YPOBHE OCHOBHOTI'O OBIUIEI'O OBPA3OBAHUA

B nenom pesynbTaThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydeOHoro mpeamera
«XuMmus» JOJDKHBI COBMAJaTh ¢ pesyiabratamu denepanbHoil paboueld mMporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosnee 3HaUMMbIMU SIBIISIOTCS:

JIMHHOCTHBLIE PE3VJIbTATDI:

JIM4HOCTHBIC PE3YIbTAThI OCBOCHMUA IIporpaMmabl OCHOBHOI'O 06HICFO

oOpa3oBaHUs [IOCTUTAIOTCS B XOJ€ OOYyYEeHHs XHMHM B €IMHCTBE YYEOHOUW H
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BOCITUTATEIIbHONW JIEATETbHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMUA POCCUHUCKHUMU
COIIMOKYJIbTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMH, TPUHATBIMA B
o0miecTBe TMpaBWIaMH ¥ HOpPMaMu TMOBEACHHS U CIOCOOCTBYIOT TMpoIeccaMm
CaMOTIO3HAaHUS, CAMOPA3BUTHS M COLMATIU3AINHI 00yUYatOIIUXCS.

JInaHOCTHEIC pe3yabTaThl OTpaXaroT TOTOBHOCTb 00yJaronIuxcs
PYKOBOJICTBOBATHCS CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY M
HAyYHOMY HACJIeIWI0, TIOHMMAaHWS 3HAYCHHWS] XHMHYECKOM HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIMOCOOHOCTH BIAJETh JOCTOBEpHON uWH(MOpMalmen o
NEPEIOBBIX  JTOCTMKEHUSX W OTKPBITHSX MHPOBOH M OTCUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaxJaHCKOTO BOCITUTAHUS:

NPEJICTABICHUS O COINHMAIbHBIX HOPMax © TpaBUIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJIJICKTUBE, KOMMYHUKATHUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4EOHO-MCCIIEI0BATEIHLCKONW, TBOPUSCKON U APYTUX BHJAX JEATCIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JESATEIHHOCTH MPHU BHITTOJHEHUHN YYEOHBIX,
MO3HABATEIbHBIX 33J1ay, BBIMIOJIHCHHH XUMHYECKUX OKCIEPHUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHUIO W B3aWMOTIOMOIIM B MPOIECCE
ATOW y4eOHOUN NeSITeNbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE IMOBEJCHHUE U TIOCTYIKH
CBOMX TOBAPHIIECH C MO3WIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEACTBUM ITOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKUX TMPEACTABICHUI O BEIIECTBE M XHUMHUYECKOH pEakIui,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIONIUX OCHOBY
JUTSI TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3AUMOCBS3SIX UEJIOBEKa C MIPUPOIHON CPEIoit, O
POJIM XUMUU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIX MOTHBOB, HAIPABJICHHBIX HA TOJIYYCHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOUMBIX ISl O0BSICHEHUS HAOII0JaeMBIX TTPOIIECCOB U SBJICHUN;

M03HABATEIbHON, MHPOPMAIIMOHHON W YWUTATENIbCKOW KYJIbTYPBI, B TOM YHCIIe
HABBIKOB CAMOCTOSITEILHOW PabOThI ¢ YIeOHBIMU TEKCTaMH, CIIPAaBOYHOMN JIUTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMH CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHI;

UHTepeca K OOyYeHWI0O W TIO3HAHHIO, JFOOO03HATEIHHOCTH, TOTOBHOCTH H
CIIOCOOHOCTU K CaMO00Opa30BaHUIO, IPOCKTHON M HUCCIIEIOBATEIbCKON NESITEIHbHOCTH, K
OCO3HAaHHOMY BBIOOpY HAINPaBICHHOCTH U YPOBHS 0OOyUeHUS B AabHEHIIEM;

4) popMupoBaHus KyIbTYPhI 3J0POBbSI:

OCO3HAHUS [IEHHOCTH U3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBINA 00pa3 )KU3HU, OCO3HAHUS MMOCIESACTBUN 1 HEMPHUITHS BPEIHBIX
NPUBBIUCK (YMOTPEOJICHHsS] aJIKOTOJISI, HAPKOTUKOB, KYpEHUs), HEOOXOJIUMOCTH
COOJIFO/ICHUST TIPaBHJI OE30MACHOCTH TP OOpAaICHHH ¢ XMMHYECKHMHU BEIIECTBAMHU B
OBITY U peabHOU KU3HU;

5) TpyA0BOTO BOCIIUTAHMS:
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WHTEpECca K MPAKTHYECKOMY HU3yUYeHHUIO0 mpodeccuil U TpyJa pa3IMuyHOTO POJia,
YBaXEHHUE K TPYAY U PE3yibTaTaM TPYAOBOU NEATEIBHOCTH, B TOM YHMCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOTO BBIOOpa WMHIMBUAYyaIbHOU
TPACKTOPUU TPOJOJDKCHHUS] OO0pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIHENTHON
npoeCCUOHAIBHOM JEATeTbHOCTU W Pa3BUTUSI HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aIaTUPOBATHLCS B MPOPECCUOHAITBHOU CPEIE;

6) PKOJIOTUYECKOTO BOCITUTAHUSI:

HKOJIOTHYECKHU 1L1e1eCO00Pa3HOro OTHOILIECHUS K MPUPOJAE KaK MCTOUHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAaHUS LIEHHOCTHU 3JI0POBOr0 M O€30MacHOro
oOpa3a JXKHM3HU, OTBETCTBEHHOTO OTHONIICHUS K COOCTBEHHOMY (U3MUECKOMY H
NICUXUYECKOMY 370POBBIO, OCO3HAHMS LIEHHOCTH COOJIIOACHHS MpaBuil O€30MacHOTo
MOBEACHUS MPU paboOTe C BEIIECTBAMH, & TAKKE B CUTyal[UAX, YTPOKAOIINX 3JOPOBbIO
U KU3HU JI0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydyaeMble MNpPU M3YYCHUH XUMUH, IS
pelIeHus 3a/1a4, CBA3aHHbIX C OKPYKAIOILIEH NMPUPOJHON CPEAOM, MOBBILIEHUS YPOBHS
HKOJIOTHUYECKON KYJIbTYpbl, OCO3HAaHHS TJIOOAJIBHOTO XapakTepa 3SKOJIOTHYECKHUX
npo0JieM U IMyTel UX perieHus: TOCPEICTBOM METOJI0B XUMUHU;

HKOJIOTUYECKOTO MBIIJIEHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B IMO3HABATEIBLHOM,
KOMMYHUKATHBHOW U COLIMAJIBHOM MIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS 0Opa30BaTEIbHOW MPOTPAMMBI  TI0
XUMUHU OTPAKAIOT OBJIQ/ICHUE YHUBEPCATbHBIMU MO3HABATEIHHBIMH JCHCTBUSIMU, B TOM
qucIe:

1) Ga30BbIC TOTHMYECKHE ICHCTBHUS:

BBISIBIISITH TIPUYHMHBI U CIICACTBUSI MPOCTHIX XUMHUYECKUX SIBICHHI;

OCYIIECTBIISITH CPABHEHHE, KJIACCU(DUKAIINIO XUMUYECKUX BELIECTB MO 3a/IaHHBIM
OCHOBAHMSIM Ml KPUTEPHUSM ISl YKa3aHHBIX JIOTHYECKUX OTepaITuii;

CTPOUTh  JIOTHYECKOE  CYXICHHE TIOCIe  MNPEABAPUTEIHLHOTO  aHAIM3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE MPUYNHHO-CIICJICTBEHHBIX CBsI3el

CO3/aBaTh, MPUMEHATHh U TIPEOOPA30BLIBATh 3HAKU M CUMBOJIBI, MOJCIHA U CXEMBI
JUTSI peIieHUsT y9eOHBIX U TT03HABATEILHBIX 33729 C TIOMOIIBIO TIe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XUMHUYECKHMX TIPOLIECCOB U  HX
MOCJIE/ICTBUS;

2) 0a30BbBIC UCCIICIOBATEILCKUC ICHCTBHUS:

C MTOMOIIBIO TEIarora MPOBOJAUTh XUMHUYECKUN OTIBIT, HECIOKHBIA SKCIIEPUMEHT,
JUIsl yCTaHOBJIEHUSI 0COOGHHOCTEN 00bEeKTa U3YUECHUS, TPUUUHHO-CIIEACTBEHHBIX CBSI3el
U 3aBUCUMOCTEH 00BEKTOB MEXIY COOOi;

C TIOMOIIBI0 TIEJarora WM CaMOCTOSITENbHO (GopMymupoBaTh OO0OOIICHHS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHMS, OTIbITA;

3) pabota ¢ unbopMaIuei:

BBISIBIIATE neunuThl WHPOPMAIIUU, MAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;
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npeoOpa3oBeIBaTh HHGOPMAIIMIO U3 OJHOTO BHUJIA B APYToM (TaOIUIly B TEKCT
M TIp.);

WCKAaTh WU OTOMpPaTh MH(POPMANUIO WX JaHHBIC U3 MUCTOYHHKOB C YUETOM
MPETI0KEHHON yueOHOM 3a/1a4M U 3a/TaHHBIX KPUTEPUEB.

OBnajzieHuEe YHUBEPCAIbHBIMU YU€OHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSIMU:

OpraHHU30BBIBATh YUCOHOE B3aMMOJICHCTBUE B Irpymie (OmpeneiasaTh oOlmue e,
pacrpeesaTh PoJIH, T0TOBApPUBATHCS APYT C IPYTOM U T. 1.).

C MOMOIIBIO TI€Iarora Wik CaMOCTOSITEIbHO COCTABIISITh YCTHBIE W MTUCHbMEHHBIC
TEKCTBl C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTEPUANIOB I BBICTYIUIEHUS TEPE]
ayIUTOPUEN;

OpraHU30BBIBATh YYEOHOE COTPYJHHYECTBO MU COBMECTHYIO JICATEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHAUBUAYAIBHO U B TPYIIE: HAXOJIUTh 0OIIee
pelieHne MW paspemarb KOH(IMKTH HAa OCHOBE COTJIACOBAHMS IO3WIMH M ydYeTa
WHTEpPEeCcOB; (OPMYIUPOBAThH, API'YMEHTUPOBATh U OTCTaWBaTh CBOE€ MHEHHUE;

OLICHUBATh KAYECTBO CBOET0 BKJIaJa B OOIIUI MPOAYKT, IPUHUMATh U Pa3ACisiTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEePEe] TPYMIOM.

OBnajsieHre YHUBEPCAIBHBIMU YU€OHBIMU PETYJISTUBHBIMU JICHCTBUSMM:

oOHapyxuBaTh W (OPMYJIUPOBATH YUEOHYIO MpOOJIEMy, ONpENeisaTh lelb
y4eOHOU JIeITeIbHOCTH;

BJIaJICTh OCHOBaMH CAMOKOHTpPOJIS, CAaMOOIICHKH, TMPUHATUS pEIICHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOM M MO3HABATEIHLHOM JACSATEILHOCTH;

COOTHOCUTHh CBOM JICUCTBUS C IUIAHUPYEMBIMH pE3yJIbTATAMHU, OCYIIECTBIISTH
KOHTPOJIb CBOEH JAEATEIBHOCTH B IPOLIECCE IOCTHXKEHHSI PE3YyJIbTaTa, OINPEHEIATHh
CriocoObI JIEWCTBHUI B paMKax MPeJIOKEHHBIX YCIOBHM U TPeOOBAHUM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUHU C U3MEHSAIOLIECHCS CUTYallUEH;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTyalluH U IIPeyiaraTh IUIaH €€ U3MECHECHUS,

NpPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH DPEIICHUU ydeOHOMU
3aJ1a4u;

MOHUMAaTh TPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpPeOyeMbIN pe3ysbTat
NEATCIbHOCTH, ONPEACNIATh TO3WTHBHBIC HM3MCHECHHUS W HaIpaBIICHHS, TpeOyrome
JanbHeHIe padoThl;

OCO3HAHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €O MHEHHIO.

[MTPEAMETHBIE PE3YJIbTATBI

B coctaBe npeaMETHBIX pe3yabTaTOB [0 OCBOECHUIO 00S3aTEIBHOIO COJEPKAHMS,
YCTaHOBJIEHHOTO JaHHOU DenepanbHOl pabodeil mporpaMMol, BBIACISIOT: HAy4YHBIC
3HaHUS, YMEHHMS M CHOCOOBI ACUCTBHH, cnenuduueckue aias y4eOHOro mpeamera
«XUMHS», BUABI NESITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUsX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTAX U T03HABAEMOCTH SIBIICHUM MPUPOIbI,
NOHMMaHUuEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKd Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJIbTYyphl U MPAKTHUYECKOU
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NeSITEIbHOCTH YeJIOBEKa B YCJOBMSIX COBPEMEHHOrO OOIecTBa; MOHMMAaHHUE MecTa
XUMHH CPEIU APYTUX €CTECTBEHHBIX HAYK;

BJIaJICHNE OCHOBAMM IOHATHWHOTO amnIapara U CUMBOJIMYECKOIO SI3bIKA XMUMHUU
JUTSL COCTaBIIEHUS (POPMYJT HEOPTaHUUYECKHUX BEIIECTB, YPABHEHUN XUMHUYECKUX PEaKITUi
(c omopoil Ha anrOpuUTM YYEOHBIX JEHCTBUIA); BIAJEHHUE OCHOBAMU XHUMHUYECKON
HoMmeHkatypel (IUPAC u TpuBManbHON) M yMEHHE HCIOJIB30BaTh €€ JUIsl PElICHUS
y4eOHO-TTI03HABATEIBHBIX 3371a4 C TMOMOIIBI0 YUUTENS; YMEHHE WCIIOIh30BaTh MOJICITH
JUIsi OOBSICHEHUS CTPOCHUSI aTOMOB W MOJEKYJ MO alrOpuTMy C OINOpOM Ha
ONPENICIICHHUS;

IIPEACTABIECHNUE O CUCTEME XMMUYECKUX 3HAHWM M YMEHUE C ITOMOULIBIO YUUTEIS
IIPUMEHATh CHUCTEMY XMUMHUYECKHUX 3HAHUM JUI YCTAHOBJICHHS B3aMMOCBSI3€M MEKIY
M3YYEHHBIM MAaTepuajoM M IpU IOJYYEHHH HOBBIX 3HAaHMI, a TakKe€ B IMpOLECCE
BBITIOJTHEHUS Y4Y€OHBIX 3aJlaHuii W mnpu padoTe ¢ MCTOYHUKAMU XHUMHUYECKOU
uH(pOpMaIIK, KOTOpasi BKIIOYAET:

BAKHEHUIINE XUMHUUYECKUE TOHATUSA: XUMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE M CIOXKHOE BEIIECTBO, OAHOPOAHAS W HEOJHOPOJHAs CMEChH,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJEKYJISApHAs MaccChl, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIH 00bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHss),
XUMHAYECKasl pEaKUHUs, pPEaKUUH COEAUHEHHUs, pPEaKUUH pPa3jIoKEHUsA, PEAKLHUH
3aMelIeHHs], peakluid OOMEHa, TEIUIOBOM APEKT peakiuu, 3K30- U IHIAOTCPMUUECKHIE
peaxkuuu, pacTBOp, MACCOBAasl JOJISI XUMMHUUYECKOrO 3JIEMEHTA B COCAUHEHHH, MacCcOBas
JI0JISI ¥ IPOLICHTHAsI KOHLIEHTPALIMs BEMIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPHUUECKUN
CIIOM aTOMa, aToMHasi OpOMTallb, PaAUyC aTOMa, BAJIEHTHOCTb, CTEIEHb OKHCIICHHS,
XMMHUYECKasi CBA3b, JIEKTPOOTPULATEIBHOCTD, MOJSAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBsI3b, MOHHAsl CBS3b, METAJUIMUECKas CBs3b, KpUCTAIJIMYECKas pelieTka (aToMmHas,
WOHHAs, METaJUIMYEeCKas, MOJEKYJspHas), UOH, KATHUOH, AHWUOH, DJIEKTPOJIUT U HE
AIIEKTPOJIUT,  DJCKTPOJIUTUYECKAs  JUCCOLMALIMA, PEaKIUd HOHHOTO OoOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIMU, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAaHOBJICHHE, DJIEKTPOJIM3, XUMUYECKOE paBHOBECHE, O0OpaTUMbIE U
HEOOpaTUMBbIE PEaKlMU, CKOPOCTh XMUMHUYECKOW pEaKIMH, KaTaau3aTop, MpeaeibHO
nonyctumas konentpanus (I11K), koppo3ust MeTanios, CIUIaBbl;

OCHOBOTIIOJIAraroIINe 3aKOHbI XUMHH: 3aKOH COXpaHEHHs Macchl, [lepuoanueckuii
3akoH /. 1. MeneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa, 3aKOH ABOraJipo;

TEOPUH XHMHUU: ATOMHO-MOJIEKYJISIDHAS TEOpHUs, TEOPUS BJIECKTPOJIUTHUECKOU
JUCCOLMAIINM, a TAKKE MPEICTABICHUS O HAYYHBIX METOJAX IMO3HAHUS, B TOM UHCIIE
DKCHEPUMEHTAIBHBIX U TEOPETHUYECKUX METOAAX MCCIIEIOBAHUS BEIIECTB M NU3YUYEHUS
XAMUYECKUX PEAKIIHIL;

IIPEACTABIECHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX JIIEMEHTOB
(pamguyc aroma, BJEKTPOOTPULATENBHOCTb), MPOCTBIX U CJHOXKHBIX BEIIECTB OT
NOJIOKEHUST 37eMeHToB B llepronnyeckoi cucreme (B MajblX MEPUOAAX U TIJIABHBIX
MOJATPYIITIAX) M AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJOKCHUS
sanemeHta B llepuoguyeckoil CHCTEME C YHUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsj slpa, oOlIiee 4YUCIO 3JIEKTPOHOB),
pacnpeieIeCHUEM JJIEKTPOHOB M0 3HEPTETHYECKMM YPOBHSIM aTOMOB INEPBBIX TpeX
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NEPUOJIOB, KA M KaJbIUs; KIACCU(DUIIMPOBATH XUMHUUECKUE DJIEMEHTHI C OMOPON Ha
onpeeeHus] PU3NIECKOr0 CMbICIa ITUGPOBBIX JaHHBIX MEPUOINICCKON TaOIHIIBL,

yMEHHE KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HECOPTaHUICCKHE BEIIECTBA
U XUMHYECKHE PEAKIMH C OTMOpPOM Ha CXEMBbI; OINPEACNATh BaJIEHTHOCTh U CTEICHb
OKHUCJICHUS] XUMUYECKUX AJIIEMEHTOB, BUJ XHUMHUYECKOW CBSI3M M TUI KPUCTAJUITMUECKOU
CTPYKTYPBI B COSAMHCHUSX, 3apsiI HOHA, XapaKTep CPEIbl B BOJAHBIX pacTBOpax BEIICCTB
(KUCIOT, OCHOBAHWM), OKHCIUTEb W BOCCTAHOBHUTENb IO QJITOPUTMY YyUeOHBIX
JICUCTBUU;

YMEHHE XapakTEPH30BaTh C OMOpPOM Ha cxeMy (u3MYecKne M XUMHUYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOAOPO, rpaduT, aiMa3, KpeMHHUI, a30T,
dbocdhop, cepa, XJIOp, HATPUM, KaJIMi, MarHWM, KaJbIlUHd, ATIOMHHHUH, JXEJe30) W
CJIOXHBIX BEILIECTB, B TOM YUCJIE UX BOJHBIX PACTBOPOB (BOJA, aMMHAK, XJIOPOBOJIOPO/I,
CEpOBOJIOPOJI, OKCHJIBI U TUAPOKCHABI MeTaiuioB I - I[TA rpymm, amomunus, meau (I1),
nuaka, xene3a (II u 1), okcuasr yrnepona (I u 1V), kpemuuns (IV), azora u docdopa
(T u V), ceput IV u VI), ceprucras, cepnas, a3oTuctas, a3otHas, ¢ocdopHasi,
yroyibHasi, KpEMHHUEBasi KUCJI0Ta M MX COJI); OTIMCHIBAThH C OTMIOPOM HA IUIAH W KITFOUEBBIE
CJIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUS TMOCJE MPEABAPUTEIBHOIO aHaliv3a MOJ PYKOBOJCTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBHUCHMOCTH OT HMX CBOMCTB, BO3MOXHOCTH
MPOTEKAHUS XUMUYCCKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSX, BIUSHUE BEIIECTB U
XUMHUYECKUX TMPOIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOUIYIO TPUPOAHYIO CPEy;

YMEHHE COCTaBIIATH IO 0O0pasily, CXeMe, aJIroOpuTMy Yy4eOHBIX JEHCTBUUI
MOJICKYJISIpHBIC ¥ HOHHBIE YPaBHEHUS PEaKIuii (B TOM YHCJIE PEAKIMii HOHHOTO 0OMEeHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI), WIUIIOCTPUPYIOMUX XUMHUYECKUE
CBOMCTBA M3YYCHHBIX KJIAcCOB/ TpPyNIl  HEOPraHWYECKMX  BEINECTB, a TaKXKe
MOITBEPKIAFOIITUX TEHETHICCKYIO B3aUMOCBSI3b MEXK Ty HUMU;

YMEHHE BBIYHCIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJI0 XHMHYECKOTO JJIEMEHTAa B COCJAMHEHHH, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, KOJMUYECTBO BEIIECTBA U €r0 Maccy, 0OBEM ra3oB C ONOPOM Ha
o0rre GopMyITbl; YMEHUE TTPOBOJUTE PACUETHI IO YPABHEHUSAM XUMHUYECKUX PEAKITHI U
HAXOJIUTh KOJMYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB UJIU MPOJIYKTOB PEAKIH C
OTopoi Ha 0Opasell, aIrTOPUTM YICOHBIX JCHCTBHIA;

BJIaJICHHE OCHOBHBIMU METOJIaMU HayIHOTO MO3HaHUs (HaOt0IeHne, H3MEPECHHE,
OKCIIEPUMEHT, MOJICTUPOBAHNE) TPU HM3YyUYEHUH BEIIECTB M XUMHUYCCKHUX SIBICHHHA C
OMOPOW Ha AJIrOPUTM YYE€OHBIX ICHCTBUN; yMeHUE CHOPMYIHPOBATH MpOOJIEMYy U
NPEUIOKUTh TyTH €€ PEIICHUs C TMOMOIIBI0 Ie/arora; 3HaHHWe OCHOB Oe30MacHOM
paboOThl ¢ XWMHUYECKHMH BEIIECTBAMH, XHWMHUYECKOW TMOCYIOM H JaOOpaTOPHBIM
000pyI0BaHHEM;

HaJIMYME MPAKTHYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIICCTBICHHS CIICTYFOIIMX
XUMUYECKUX JKCIIEPUMEHTOB IO PYKOBOJCTBOM YUYHUTENIS C OOCYXICHHEM IUIaHa
paboOTHI UITM COCTABIICHUEM TaOJIMIIBI:

U3YYEHHE U ONUcaHne (PU3NUECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHHUE C PU3NYECKUMH U XUMHUYSCKUMH SIBICHHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MMPOTCKAHUS XUMUICCKUX PEAKITUH;
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U3y4eHue crnocoO0B pa3AeeHUs] CMECEeH;

MOJTyYeHHUE KUCIIOPO/a U U3YUYCHHE €T0 CBOWCTB;

MOJTyYeHHE BOJOPO/Ia M M3yUYEHUE €TO CBOMCTB;

MOJIYYCHHE YTIIEKUCIIOTO Ta3a U U3YYCHHE €T0 CBOMCTB;

NOJTyYeHNEe aMMHaKa U U3YYCHHE €ro CBOICTB;

NIPUTOTOBJICHHE PACTBOPOB C OMPECICHHONW MacCOBOW JOJEH pacTBOPEHHOTO
BEIIECTRA,;

UCCIICIOBAHNE W OIMCAaHUE CBOWCTB HEOPTaHWYCCKUX BEIIECTB pPa3IMYHBIX
KJIaCCOB;

MPUMEHEHUE WHIUKATOPOB (JakMyca, MeTuiopaHxa u (deHondranenna) amis
OTIPEJICJICHHSI XapaKTepa CPeibl B pacTBOpPaxX KUCJIOT U IIEJI0YECH;

U3yU4eHHE B3aWMOJCUCTBHUA KHCIOT C METaUlaMH, OKCHJIAaMH METaJlIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH,

MOJIYY€HHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHE OJTHOTO METajlsla APYTUM U3 PacTBOPA COJIH;

uccien0BaHne aM(pOTEPHBIX CBONCTB THAPOKCH/IOB ATFOMUHUS U IIUHKA;

pelIeHre  OKCIePUMEHTANBHBIX 3a7ad 1o Teme «OCHOBHBIE  KJIAcChI
HEOPTaHWYECKUX COCTMHECHUNY;

pelIeHUEe  DKCIEPUMEHTAIBHBIX  3aJad 10 TeMe  «DJCKTPOJUTHYECKAS
JTCCOTIHATIHS,

pelieHne SKCIEePUMEHTAIbHBIX 3a7a4 Mo TeMe «BakHeilmme HemMeTalibl U Ux
COCTTMHCHHSI;

pElIeHNe SKCICPUMEHTATBHBIX 3a/lad 1Mo TeMme «BakHelmue MeTaibl U ux
COCIIMHEHUS;

XUMHYECKUE IKCTIEPUMEHTHI, MIUTFOCTPUPYIOIINE TPU3HAKN MPOTCKAHUS PEAKITHIA
MOHHOT0 0OMEHa;

KaueCTBCHHBIE PEAKIMM Ha MPHUCYTCTBYIONMIME B BOJHBIX PACTBOPAX WOHBI:
xJjopua-, Opomun-, wuoaua-, cyibdar-, Qochar-, kapOoHAT-, CHUIUKAT-AHUOHBI,
THJIPOKCUI-MOHBI, KaTHOHBI aMMOHUS, MarHus, KajbIlUs, aJFOMUHUSA, kene3a (2+) u
xenesa (3+), menu (2+), IUHKA,;

YMEHHE TIPEACTABISATh PE3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPadUKOB U TaOJIHI] U BBISBISATH SIMIIUPUICCKIE 3aKOHOMEPHOCTH;

BJIQJICHHE TpaBUIaMU 0€30TIaCHOTO OOpAIeHUs ¢ BEIIECTBAMH, MCIIOIb3yEeMbIMU
B TIOBCEJHEBHOM JKM3HU, a TAaKXKE INPaBWIAMU TIOBEJCHUS B IEIAX cOepexeHUs
3I0pPOBbSl M OKpYKaWOIIEeH TMPUPOAHON cpeipl; MOHUMaHWE Bpena (OMacHOCTH)
BO3JICHCTBUS Ha >KUBBIC OPTraHU3MBI OIPEICICHHBIX BEIISCTB, a TAaKXKE CIOCOOOB
YMEHBIIICHUSI ¥ TPEIOTBPAIICHUS WX BPEAHOTO BO3JCUCTBHS; TOHMMAaHWE 3HAYCHUS
YKUPOB, OCJIKOB, YTJIEBOJIOB I OPraHU3Ma YelIOBEKa;

BJIQJICHNC OCHOBAMHM XHUMHUYECKOH T'PaMOTHOCTH, BKIIIOYAIOIICH yMEHHUE
MPaBWJIBHO MCIOJB30BaTh HW3YUYCHHBIC BEIIECTBA M MaTepHaibl (B TOM YHCIIE,
MUHEpaJIbHBIC YIOOpPEHUS, METAUIhl M CIUIABBI, MPOAYKTHI MEPEepPabOTKH MPUPOIHBIX
UCTOYHHUKOB YTJIEBOJOPOJOB (YIJis, MPUPOIAHOTO ra3a, He(TH) B OBITY, CEIHCKOM
XO035HCTBE, Ha TMPOW3BOJACTBE; YyMEHHE TMPUBOAUTH TMPUMEPHl  MPABUILHOTO
WCIIOJIb30BAHUS N3YUCHHBIX BEIIECTB U MATEPUATIOB;
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YMEHHE YCTaHaBJIMBATh CBS3M MEX]Yy peajbHO HAOIIOAAEMBIMH XUMHUYECKUMU
SBJIICHUSIMU M TPOIECCAMH, MPOUCXOJSAIIMMU B MaKpO- U MHUKPOMHUPE, OOBICHSTH
IPUYUHBl MHOTO0Opa3usi BEUIECTB; YMEHUE HMHTETPUPOBATH XMMUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YYEOHBIX MTPEIMETOB C MOMOIIBIO MIEarora;

npeJcTaBlIeHne o cdepax MNpoPEecCHOHANbHON JESITEIbHOCTH, CBA3aHHBIX C
XUMUEH M COBPEMEHHBIMHU TEXHOJOTMSIMH, OCHOBAHHBIMM Ha JOCTHXKEHHUSX
XUMHUYECKON HAyKH; HaJW4ue OmblTa paboThl C pPAa3IUYHBIMA HMCTOYHHUKAMHU
uHbOpMaMU O XUMHUM (HAy4HO-TIONYJIIpHAsl JIMTEpaTypa, CIOBApPH, CIPABOUYHHUKH,
UHTEPHET-PECYpPChI) C ONOpPOM Ha aJropuT™M: yMEHHE OOBEKTHUBHO OLIEHUBATh
UH(OPMAIIUIO O BEIIECTBAX, X MPEBPALIEHUAX U MPAKTUUECKOM PUMEHEHHH.

TpeGoBaHus K TMpeAMETHBIM pe3yJbTaTaM OCBOEHHUSI Yy4yeOHOro mnpeaMera
«XHUMHsI», pacpeieJICHHbIE 110 rojaM 00y4eHUs

PesynpraTel 1m0 romamM QOpMYNHPYIOTCS IO NPUHIMIY A00aBIEHUS HOBBIX
pe3yapTaToB OT roja K TrOHdy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX rofax IMO3HUIUHU, KaK
IPaBUJIO, JIOCJIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roAa
M0 YMOJYaHUIO BKIIIOYAIOT PE3YAbTAThl TPEABLIYIINX JIET).

8 KITACC

packphiBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATUH: aTOM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAs1), BAJIEHTHOCTh, OTHOCHUTEJIbHAs aTOMHAsT M MOJIEKYJsipHash Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJIsi XUMUYECKOTO 3JIEMEHTA
B COCIUMHEHUHM, MOJIAPHBIM  0O0BEM, OKCHJA, KHUCJIOTa, OCHOBaHHE, COJIb,
*3EKTPOOTPUIIATEHLHOCTD ™, CTEIEHb OKHUCJICHUS, XUMUYECKasi  peakuus,
KJaccu(ukanus peakluil: peakuuu COCAMHEHUS, PEaKUUU pa3NIoKEeHUs, pPEaKIUuu
3aMEIICHHsI, PeaKIIMi 00MEHa, HK30- U SHAOTEPMHUUECKUE PEaKINU; *TerioBoil 3hdexT
peakuu™; aIpo aroma, dJIEKTPOHHBINA CJIOM aTromMa, aTOMHast OpOUTalb, pauyCc aToMa,
XUMHYECKasi CBSI3b, MOJISIPHAS W HEMOJspHasi KOBAJIEHTHAas CBA3b, MOHHAs CBSA3b, UOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Ji1 BellecTBa (MPOLEHTHAs KOHLEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUNA (cM. 1. 1) u
MPUMEHSITh 3TH TIOHSATHUS MPU OMMCAHUM BEIIECTB U UX MPEBPaICHUN;

UCIIOJIb30BaTh XWMUYECKYI0 CHMBOJIMKY JUISI COCTaBlIeHUS (HOpMyJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHHM XUMHUUYECKHUX PEaKIIUii, 3JIEKTPOHHOIO OasiaHca;

OTIPEIEIISITh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSAX; CTENIEHb
OKHUCJICHHS 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX C OMOpPOMl Ha OINpEAeSiCeHUs, B TOM
4yuCJe CTPYKTYPUPOBAHHBIE; MPHUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY Kilaccy
COeIMHEHUW 1o (opMmynaMm; BHUA XMMHUYECKOW CBsI3M (KOBAJICHTHAas W HOHHAsA) B
HEOPTraHWYECKUX COECIMHEHHUSX;

MMETh MPEICTABICHUE O CUCTEME XHMHYECKHX 3HAHUW, YMETb C MOMOIIbIO
YUHUTENS] MPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHWM, JJISI YCTAHOBJIEHUS B3aUMOCBS3U
MEXTy U3YYEHHBIM MAaTePHAIOM U TIPU MOJIyYEHUU HOBBIX 3HAHUM, a TaAKXKe MPU padoTe
C UCTOYHUKAMH XHMHUYECKor wHpopmamuu. OpHEHTHPOBATHCS B TOHATHIX W
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OTIepUpPOBaTh UMU HA OA30BOM YPOBHE, TPUMEHSThH MIPH BHITIOJHEHUN YUY€OHBIX 3aIlaHUN
U PEIICHUH PAcCUETHBIX 3aJad C OMOpOil Ha aJrOPUTM Y4YEOHBIX JNEHCTBUU H3y4YECHHbIE
3aKOHBI M TEOpUH: 3aKOH CcoxpaHeHus Maccwl, Ilepmommueckuit 3akon J[.M.
MeHeneeBa, *3aK0H MOCTOSTHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIpHast
Teopus. COOTHOCUTH 0003HAUeHMs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xuMudeckux — anmemeHtoB  J[. M. MengeneeBa» ¢ 4YHWCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsll sapa,
oOI11ee YHUCII0 SJIEKTPOHOB U PacHpeieSIEHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATbXUMUYECKUE  DJIEMEHThl;  HEOPraHMYECKHEe  BEUIECTBa;
XUMUYECKUE peaKkiuu (0 YMCIy M COCTaBY YYacTBYIOUIMX B PEAKLMH BELIECTB, I10
TEIUIOBOMY 3(PEKTy, M0 U3MEHEHHMIO CTEIEHH OKHUCIIEHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XWMHYECKHE CBOICTBAa  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHHUE MPUMEPAMH MOJEKYJSPHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIHAN C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTHU MPOTEKAHUSI XMMHUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSAX MOCIIE
MPEIBAPUTETHLHOTO O0CYKICHHUS C TI€1arorom;

BBIYUCJISATh OTHOCHUTEIIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MAacChbl BEIIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOT0 3JIeMEHTa Mo (OopMyse COeTUHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PacTBOPE; IMPOBOAUTH PACUETHI [0 YPABHEHUIO XMMHYECKOM pEakIuu C
OIIOPOY Ha aJITOPUTM;

IIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATENBHOCTH — aHaIU3 |
CHUHTE3, CpaBHEHHE, O0000IIEeHHe, CcHUCTeMaTH3amus, Kilaccu(uKamus, BBISBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — IJI1 M3Y4YEHUS CBOKCTB BEIIECTB U XUMHUYECKHUX
peakiMii; eCTECTBEHHO-HAYYHbIE€ METOJbl IO3HaHUS — HaOMI0EHUEe, H3MEPEHHUE,
MOJCJIIMPOBAHUE, HKCHEPUMEHT *(pealdbHbIi M MBICICHHBIN)*TIOI PYKOBOJACTBOM
Nearora;

CJIeIOBaTh MpaBWJIaM TIOJb30BaHUSI XMMUUYECKOW TMOCYAOH M Ja0OpaTOPHBIM
0o0OpyZOBaHHEM, a TAKXKE IpaBUJaM OOpAILIEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSIMU TIO BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB MO TOJYICHHUIO U
COOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJAOPOJA U KHUCJIOPOJAA), INPUTOTOBICHUIO
pPacTBOPOB C OMNPEIEIEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA; MJIAHUPOBATH
Y MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB ILIEIOUYEU H
KHUCIIOT C TOMOIIbI0 WHIUKATOPOB (JakMyc, ¢eHoydTalienH, METUJIOpaHXk u Jp.),
MOJATBEPKAAIONINX KAaYECTBEHHBIN COCTaB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIE
peaklUy Ha NOHBI) IO/ PyKOBOJICTBOM IE€JArora.

9 KITACC

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSATHN: XUMHUYCCKUU DIIEMEHT,
aToM, MOJIeKyJa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO,
BaJICHTHOCTbh, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHh OKHUCIICHHS, XUMHUYECKas PEaKIlus,
XUMUYECKasl CBS3b, *TEIUIOBOU A(PPEeKT peakiuu,Moiab>, MOJIApHBII 00BEM, pPacTBOP;
AJICKTPOIUTHI, HEIJCKTPOJUTHI, DJICKTPOJMTHYCCKAS JUCCOIMAIIUS, PEAKIIMA HOHHOTO
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oOMeHa, Karaau3aTtop, *XMMHUYECKOe paBHOBecHe, OOpaTUMble U HeOoOpaTUMBbIE
peakIMu™, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJIEHHE, aUIOTPONUs, aM(POTEPHOCTb, XUMHUYECKas CBS3b
(KoBaJieHTHAsl, WOHHAs, METAJUIMYECKas), KpHUCTAJUIMUecKas pemeTka, *Koppo3us
METAaJVIOB, CIUIaBbl; CKOPOCTh XWMHUUYECKOW peakIUu™, TMpeJeibHO 0mycThUMas
koHueHTpanus (I1/1K) BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUUYECKUX MNOHATUNA (cM. m. 1) m
MPUMEHSTh 3TH HOHSATUS MPU ONMCAHUU BEUIECTB U UX MPEBPALLCHUI;

UCIOJIb30BaTh 3HAKM M CHUMBOJIBI A1 (PUKCAMKU PE3yslbTaTOB HAOIIOJEHUH,
cocTaBieHus (OpMyJ BEIIECTB U YPaBHCHHN XUMHUUYECKUX DPEaKIMil, 3aliCH JaHHBIX
ycnoBui 3amad. Mcnonb3oBaTh 0003HaueHus, uMeronuecs B [lepronuyeckoit cucteme
U TabyMile pacTBOPUMOCTH KHCIOT, OCHOBAHMM M COJIEW B BOJE JJIsi BBINOJTHEHUS
3a1aHUM.

ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOTO COCTaBa; MNPHUHAIJICKHOCTh BEMIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHUM C OINOpPOM Ha ONPEACIICHUSA, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BUJIbI XUMUYECKOW CBSI3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasl)) B HEOPraHUYECKUX
COCIIMHEHUSX; 3apsA]l MOHA IO XUMHUYECKOH (opMylie; XapakTep CpeAbl B BOJHBIX
pacTBOpax KHCIOT M UIEJOYeH, *TUN KpUCTAJUIMYECKOW PpEmETKH KOHKPETHOIO
BELIECTBA™;

packpeiBath  cMbica  Ilepuommueckoro  3akona J[.MA. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHChIBATh M XapaKTEpHU30BaTh* TAOIUYHYIO
dopmy Ilepmoanueckoil CHUCTEMBI XHMHUYECKMX 3JIEMEHTOB: pa3iMyaTh IOHATHA
«rnaBHas moarpymnmna (A-rpynma)» u «mobounas noarpynma (b-rpymma)», manbie u
OoJbIIME MEPUO/IbI; *COOTHOCUTH™ 0003HAUYECHHS, KOTOPbIE UMEIOTCS B MEPUOANUYECKOM
TabJIMIIe, C YUCIIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsA sapa, o0LEee YUCIO JIEKTPOHOB U PACIPEIEIEHUE UX MO dJIEKTPOHHBIM
CJIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB XHUMHYECKUX
AJIEMEHTOB U WX COCJIMHEHUHN B Mpenesiax MajblX MEPHOJIOB U TJABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHME OJIEMEHTBI, HEOPraHMYECKHE BEIIECTBA;
XUMHYECKUE peakluu (MO YMCIYy M COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO
TEII0BOMY 3P (PeKTy, M0 U3MEHEHUIO CTETICHEW OKHCICHUS XUMUYECKUX DJIEMEHTOB) C
ONIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U crienu(PUUecKue XMMUYECKUE CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPK/Jasl ONMMCAHWE NMPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMHUECKAX PEAKIIMM C OTIOPON HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKON TUCCOLMALIMM KHUCIOT, LIEI0Yel U
COJICH; TOJIHBIE W COKpalI€HHbIC ypaBHEHUsI PEaKIMid HOHHOIO OOMEHa; ypaBHEHUS
peakuuii, NOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMU
Pa3JIMYHbBIX KIJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peakui
MOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHCca 3TUX PeaKUuid;

MPOTHO3UPOBATHCBOMCTBA  BEIIECTB B  3aBUCUMOCTH OT HMX CTPOCHUS;
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BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TMPEBPAIICHUM TIOCIEe TPEBAPUTEIHHOTO
00CYXJIEHUS C TeIaroroMm;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSPHYIO MAacChl BEIECTB;
MacCCOBYIO JIOJIFO XHUMHUYECKOTO 3JeMeHTa 1Mo (opMmyse COSTUHEHUS; MACCOBYIO JIOJIO
BEIIECTBA B PAcCTBOPE; MPOBOJIUTH PACUETHI MO YPAaBHEHUIO XUMHYECKOM pPEaKluu C
OMOPOM Ha aNTOPUTM;

CJIEIOBAThIIPaBUIaAM TIOJMB30BAHUS XMMHYECKON TOCYZ0i U JabOpaTOPHBIM
00OpyZIOBaHHEM, a TaKXe MpaBuUiiaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIMSIMU TT0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TIOJTYYCHUIO U
coOMpaHHIO ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTH PEAKIMHU, TOJATBEPKIAIONINE KAuyeCTBEHHBIH COCTAaB Pa3IMYHBIX
BCIICCTB. PACIO3HABATh OIBITHBIM MYTEM XJIOPHA- OpOMHI-, HOAMA-, KapOOHAT-,
docdar-, cwimkar-, cyab}ar-, TUAPOKCUA-WUOHBI, KATHOHHI AMMOHHS W WOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

MPUMEHSThL OCHOBHBIC OTCPAIMA MBICTUTCIBHOW NEATCILHOCTH — aHalu3 |
CHHTE3, CpaBHEGHHE, OOOOIICHUE, CHCTEMATH3alli0, BBIABICHHEC  MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — ISl WM3YYCHHsI CBOMCTB BEIIECTB U XMUMHUYECKUX PEaKIIUH;
€CTECTBCHHO-HAYYHBIC METOJbI MO3HAHUS — HAOIIIO/ICHUE, U3MEPEHHE, MOJCIUPOBAHHKE,
HKCIIEPUMEHT (peajibHbI U MBICJIEHHBIN).
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TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMUYECTBO YAaCOB, OTBOJUMBIX Ha OCBOEHHUE KaXI0H TEMbl yUEOHOTO IpeaMeTa « XUMUS
®denepanbHO aTanTUPOBAHHON OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOIO OOLIEro 0Opa30BaHMs OOYy4aroUIUXCs C
3aJIEP)KKOM MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIIAJAIOT C COOTBETCTBYIOLIMM paznenoM denepanbHOil paboyeil mporpaMMmsl
y4eOHOTO TMpeaMeTa «XUMHS» OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00miero oOpa3oBanus. llpu sToMm
Opranuzaiiys BlipaBe camMa BHOCUTH MU3MEHEHUS B COAEpKAaHWE U paclipenesieHne yueOHOro Marepuaia 1o rogam oOyudeHus, B
MOCJIEIOBATEIbHOCTh U3YUYEHUSI TEM M KOJMYECTBO YACOB Ha OCBOEHHUE KaXKJOW TEMbI, ONPEJEICHHE OpraHU3alMOHHBIX (hopM
oOydyennss U T.. OOOCHOBAaHHOCTHh JAHHBIX W3MEHEHHWI OmpenenseTrcs BbHIOpaHHBIM oOpa3zoBarenbHOU opranuzanueii YMK,
UHAUBUIYAJIbHBIMH TICUXO(U3MUECKMMH OCOOCHHOCTSIMU KOHKpPETHbIX oOyuaromuxcsa c¢ 3IIP, creneHbl0 OCBOEHHOCTH HUMH
y4eOHBIX TeM, pEKOMEHAALMIMU 10 0TOOPY U aJlanTaluy y4eOHOro Marepuaia no XMMUHU, MpeACcTaBIeHHbIMU B [TosicHUTEIbHOM
3aIHUCKe.

[Ipennaraem 2 BapmaHTa MPUMEPHOTO TEMATHUECKOTO IUIAHUPOBaHUS s oOydarommiicsi ¢ 3[IP: mepBriii mpeamonaraet
OCBOEHHE MPOrPaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OT/EIIBHOM KJIaccCe.

1-i1 BapuanT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KIIACC
(2 4 B HEnen0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMSI)
MpumepHblie TeMbl, OCHOBHOeE cogeprKaHue OCHOBHbIe BUAbI AeATENbHOCTH
pacKpbiBalowme gaHHbIM pasgen obyualowmxca
nporpammbl,

U KO/IN4ecTBo 4Yacos,
oTBOAMMOE Ha UX ndy4yeHue

Paznen 1.IlepBoHauyanbuble XuMuueckne nousirusi(20 u)
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TeMma 1. XuMua — BaXkHaa
06J1aCTh €CTECTBO3HAHUSA U
NPaKTHYeCKOM A eaTe/IbHOCTU
YeJ/iOBEKa

(54)

[IpegMeT XUMUU.*PoJib XUMU U B )KU3HU YeJsloBeKa. XUMUS B
cucTeMe Hayk. MeTo/ibl TO3HaHUSA B XUMUU.*

Tesa u BemecTBa. PU3nveckre CBOWCTBA BellleCTB. ArperaTHoe
coCTOsIHMe BelllecTB. UNCThIe BenjecTBa U cMecH. Coco6bl
paszesneHus cMeceil. Pusnyeckue U XUMHUYeCKHe SIBJIEHHUS.
[Ipu3HaKU U yCcl10BUS IPOTEKAaHUs XUMUYECKUX peaKIuil.
3HaKOMCTBO C IpPaBU/IaMH 6€30MaCHOCTH U TPUEMaMH paboThl B
XMMH4YeCKOH JlJabopaTOpHUH.

JleMoOHCcTpanuu

1. JlJabopaTopHOe 060pyLOBaHUE.

2. PazsinyuHble BU/bl XMMHUY€ECKOW NOCYAbI.

3. O6pasibl BEIECTB.

4. Cioco6bl pa3gesieHust cMecei (pubTpoBaHue, BollapuBaHUe,
JUCTUJLISALMSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThl

JlabopamopHbie onbimbl:

OnucaHue pU3NIECKUX CBOHCTB BELIECTB.

PaszesieHre cMecH ¢ OMOLIbIO MarHUTA.

lIpakmuueckue pabomeut:

Ne 1. J/laopaTopHOe 060pyZ0BaHHE U IPUEMBI paGOThI C HUM.
[IpaBuJia 6e30macHOM pabOThl B XUMUY€ECKOU J1abopaTOPUHU.
Ne 2. O4yncTKa 3arpasHeHHOW NoBapeHHoM conu
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PackpbIBaTh CMbIC/I U3yYaEMbIX IOHATHH C IOMOILbIO T1e/jarora.

PackpbIBaThb poJib XUMHUHU B IPUPO/IE U )KU3HU YeJIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMH.

Pa3nnyaTh YUCTBIE BellleCTBa U CMeCH; OJHOPOAHbIE K HEOJHOPO/JHbIE CMEeCH;

Paznuuate pusnyeckue U XuMU4ecKue siBJeHHs C ONIOPOX Ha ONpeJiesIeHHs].

OnpefeniTb NPU3HAKY XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUS.

CrneoBaTh NpaBUIaM M10J1b30BAHUSA XUMUYECKOH IOCY/10H U J1Ta60paTOPHBIM
060pyZi0BaHHEM, a TAKXKe NpaBUJIaM o6palleHHs C XUMUYeCKUMH Bellje-CTBaMHU
B COOTBETCTBUHU C MHCTPYKIUSMH 110 BBIITOJIHEHHUIO TPAKTUYECKUX PAbOT MO,
KOHTpOJIEM IIeZarora.

[I1aHMpPOBATh ¥ NPOBOJUTb XMMHUYECKUH 3KCIEPUMEHT M0 U3YYEHHUIO U
ONnUCcaHHUI0 GU3NYECKUX CBOWCTB BELECTB, CNOCOGOB pasJe/ieHUs cMecelt
BellleCTB I10/] PYKOBOACTBOM Ilefiarora ¢ o6¢cy>ieH1eM IJ1aHa paboThl.

HWcnosnb30BaTh NPU BbINOJIHEHUH YUYe6HBIX 3a/JaHUH U B IIpoOLiecce
HCCJIeJ0BATENbCKOH JIeATEbHOCTH HAYYHO-TIONYISPHYIO JJUTEPATYPY
XMMHYECKOTO COZlepXKaHus, CIpaBOYHble MaTepHasbl, pecypchl HHTepHeTa noj
PYKOBO/ICTBOM Iejiarora.

BoicTpanBaTh pa3BEépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHbOpPMaALMIO U3 Y4eGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCI0/1b30BaTh U3yYEHHBIN MOHATUHHBIN annapaT Kypca XUMHUH



Tema 2. BemecTBa
U XUMHYeCKHe peaKuumn
(154)

AToMbI ¥ MOJIEKYJIbL. XUMHUY€eCKHUE 3JIeMEeHThI. 3HAaKU (CUMBOJIbI)
XMMHYEeCKUX 3/1eMeHTOB. [IpocThble U C/10XKHBIE BellleCcTBa.
ATOMHO-MOJIEKYJIIPHOE YYeHHe.

Xumnyeckasi opmysta. BaseHTHOCTb aTOMOB XUMHUYECKHUX
3JIeMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BelecTB.*
OTHocUTe/IbHast aTOMHas Macca. OTHOCUTe IbHast MOJIeKyJIIpHast
Macca. MaccoBas j0J11 XMMUYECKOT0 3J1eMeHTa B Coe JUHEHUH.
Pusnyeckue U XUMUYECKHe ABIeHUA. XUMHUYecKas peaKIus.
[Ipy3HaKy U yCJI0BUSA NPOTEKAHUS XUMUIECKHUX PeaKIHi.
XuMUYecKre ypaBHEHUS.

Tunbsl XUMUYECKUX peaKL U (coeJMHEHHs], Pa3IoXKeHus,
3aMellleHHUs], 06MeHa).

3aKOH COXpaHeHHs MacChl BeIeCTB.

*M. B. JIoMOHOCOB — y4éHBIA-3HLUKJIONEJUCT.*

OemoHcTpauuun

dusnyeckue sBJeHUsA (pacTUpaHUe caxapa B CTYIKe, KHIIEHHe U
KOH/IeHCallUs BOJBI U T. 11.).

XuMHuyeckue siBJleHUs (ropeHHe CBeuH, pasJjioKeHHe caxapa,
B3aMMO/ieiCTBHE CEPHOM KUCJIOTHI C XJI0PU0M bapus,
passioxxeHue ruapokcuza Meau(11), B3BauMoselicTBre xeJsesa ¢
cepoii, B3aUMO/ZIeiCTBHe KeJie3a ¢ pacTBopoM cosu Meau(1l)).
OnbIT, MJIIOCTPUPYIOLIMKA 3aKOH COXpaHEHHUs MacChl.

JNlabopaTopHble U NpaKTUYecKue paboTbl

JlaGopaTOpHbIE OMBITHI:

[TpuMepr! pU3NYeCcKUX sBJIeHUH (IJ1aBJIeHUe BOCKa, TasTHHe
JIbAA).

[IprMepbl XUMUYECKUX SIBJIEHUN (IpOKa/IMBaHUE MeHON
MPOBOJIOKH, B3aUMOJ e CTBUE MeJla C KUCJAOTOM).

Mogeny aTOMOB U MOJIEKYJT

MNpaKtnyeckas pabota Ne3 MpusHaky NPoTEKAHUA XMMUYECKUX
peakuui

BbluncneHums

— OTHOCUTEJIbHOUN MOJIEKYJIIPHOM Macchl BeIlleCTB;

— MacCoBOH JI0JIM XHMUYECKOTO0 3jIeMeHTa o ¢popmyiie
coeIMHEeHHUS.

[IpuMeHATb ecTeCTBEHHO-Hay4Hble METO/bI I03HAHUs (B TOM 4YHCIIe
HabJ/10/ileHre, MOJle/IMpOBaHNe, 3KCIIepUMEHT) U OCHOBHbBIE Ollepaliuu
MBICJIUTEIbHON 1eATe/IbHOCTH (CpaBHEHUE, KIacCUPUKaLUA) A1 U3ydeHUs
BeIlleCTB U XUMHYECKHX PEaKI[MH C ONOPOH Ha aJITOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATHH U 3aKOHOB U PUMEHATD 3TH MOHATHS
MpY ONMCAHUU CBOMCTB BelleCTB U UX NpeBpallleHUH c 0NOpoH Ha IJIaH U
KJIIOUeBBIe CJI0Ba.

PazsmyaTh du3nyeckre U XMMUYECKHE ABJIEHUSA, 06bACHATD UX CyLIHOCTDb C TOYKU
3peHUs aTOMHO-MOJIEKYJISIPHOTO YYEHHS C OIIOPOH Ha onpefie/IeHUs U CXeMBI.

OnpefensaTb NPpU3HAKU XUMHUYECKUX PeaKLUH, yCJI0BUS UX NIPOTeKaHUS.

O6DBACHATD CYLHOCTb PU3NUECKUX U XMMHUUECKHUX SIBJIEHUH C TOUKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO YY€HHs C UCM0JIb30BaHUEM BU3ya/IbHOM OTOPBI.

KnaccudurnnpoBaTh XMMHYeCKHe peaKUHU (10 YHUCITY U COCTaBYy pearupyoiinx 1
00pa3syoLIMXCS BEIECTB) C ONOPON HA CXEMBI.

CocTaB/isITb GOpMyJibl GUHAPHBIX BEIleCTB 10 BaJIeHTHOCTH U ONpeiesiTh
BaJIEHTHOCTb 110 pOpMyJ1aM BeIeCTB C OIIOPOM HA a/IFTOPUTM y4eOHbIX
IEeNCTBUHN.

PacctaBaATh k03¢ dULIMEHTHI B YypaBHEHUAX XHMUYECKHX PeaKLUH ¢ OIopoi Ha
QJITOPUTM Y4YeOHBIX JeUCTBUIL.

CnefoBaTh NpaBUJ/aM N0/b30BaHUSA XUMUYeCKON MOCY0H U Tab0paTOPHBIM
060pyZIOBaHHEM, A TAKKE NTPABHUJIAM 06palLeHUs C Bell|eCTBAMU B COOTBETCTBUH
C MHCTPYKLMSMH 110 BBITIOJIHEHHIO JIa60PaTOPHBIX XMMUY€ECKHX OIBITOB MO/,
KOHTpOJIeM NleJiarora.

Hcnonb3oBaTh NpHY BLINOJHEHUH YYeOHBIX 3alaHUH U B ITpoliecce
HCCJIe/I0BaTe/IbCKON 1esITeIbHOCTH
Hay4YHO-TIOMYJIIPHYIO JIMTepaTypy XMMHYECKOTO COJIep>KaHHsl, CIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 10/ pyKOBO/ACTBOM Iefiarora.

BoicTpanBaTb pa3BépHyThble IMCbMeHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
rHdopMalHI0 U3 y4eOHMKA U CTIPaBOYHbIX MaTepHaJoB, [PaMOTHO
WCIO0JIb30BaTh U3y4YeHHbIM NOHATHUIHBIN alllapaT Kypca XUMHUH

Pasaen 2. BaxkHeliline npeAcTaBUTeId HeOpraHu4eckux Bemects (30 y)

27



Tema 3. Bo3ayx. Kucnopoa.
MoHATHe 06 okcnpax
(54)

Bosayx — cmech ra3os. CocTaB Bo3ayxa.

Kucnopos — ajieMeHT U IpoCTOe Belle-

cTBO. 030H — *aysIoTponHas MogudUKaLusa
kucaopoa.*HaxoxgeHre Kucaopoza B pupojie, Gu3udecKue
Y XMMHUYeCcKHe CBOHCTBA (peaklMy OKUCIeHUs], TOpeHHe).
Yc10BUst BOSHUKHOBEHHS U NPeKpalieHus ropeHust. [loHsaTHe
00 OKCH/jax.

*Crioco6bl OJIy4eHHUsT KUCI0PO/ia B IabopaTOPUH U
NMpoMbIlIeHHOCTU.* [IpuMeHeHHe Kucaopoaa. Kpyrosoport
KHCJIOPO/ia B IPUPOJE.

*TensioBoil 3pdeKT XUMHUYECKOH peaKL MU, TOHSATHE O
TepPMOXHMHUYECKOM YpaBHEHUH, 3K30*- U SHAO0TEPMHUYECKUX
peaxIusx.

*TomiuBo (HedTh, yrojib U MeTaH). 3arpsi3HeHUe BO3/yXa,
CrocoO6bl ero npeAoTBpalleHus. Y CuleHre NapHUKOBOTO
addekra, pa3pyiieHre 030HOBOTO CJ10s1.*

AemoHcTpauumn

B3anmogeiictBue pocdopa, cepbl U xeJie3a C KUCI0POLOM
(BO3MOXKHO HCMOJIb30BAaHHE BUZEOOMBITOB).
OnpefesieHue cofiepXKaHus KUCJI0PO/ia B BO3AYXe.
OnbITHI, IEMOHCTPUPYIOLIYE YCI0BUA BOSHUKHOBEHUSA U
peKpaleHus ropeHusl.

Na6opaTopHble U NpakTMYeckne paboTbl
JlabopaTOpPHBIH ONBIT:

0O3HaKoMJIeHHE ¢ 06pa3LaMU OKCH/OB.
[IpakTHyeckas paboTa:

Ne 4. [Tony4eHHe KUCJI0PO/1a, U3yYEHHUE er0 CBOUCTB.

Bbluncnenus
— MOJIEKYJIIPHOM MacChl KUCJI0PO/Ja X 030HA HA OCHOBAaHUH
aTOMHOM MacChl XMUMHUYECKOT'0 3JIeEMEeHTa
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PackpbIBaTh CMbIC/I U3yYaEMbIX IOHATHUH U HPUMEHSITh 3TH NOHSATHUS IPU
ONKCaHUH CBOWCTB BEILECTB U UX NPeBpPALleHUH C UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIMILE.

XapaKTepHu30BaTh (OMKUCBIBATD)C ONOPOLL HA NAAH, CXeMY, KPAMKYIO 3aNUCh
COCTaB Bo3Ayxa, pu3nyeckue U XU-MUYeCKHe CBOMCTBA KHUCI0PO/a, CIIOCOGEI
€ro NnoJiy4eHus], IpUMeHEeHUeE U 3HaYeHUe B IPUPO/JIE U XKU3HHU YeJIOBEKA.

CpasHusamb peakyuu 2opeHusl U Med1eHHO20 OKUC/IeHUS C TIpeiBapUTEIbHBIM
obCyieHeM apaMeTpPOB CPaBHEHHUS.

Co6upaTb IpUGOPHI JJI5 TTOJIyYEeHNUS KHUCI0poa (BBITECHEHUEM BOJBI U
BO3/yxa).

PacrnosHaBaTh ONBITHBIM NYTEM KHCJIOPOJ M0/, KOHTPOJIEM Ieiarora.

Hcnosb30BaTh XUMUYECKYI0 CUMBOJIMKY JJ1s COCTaBJIeHUA pOpMy.1 BelecTs,
MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKHX PeaKLUH C yIacTHEM KHCJI0pPOAa.

OO6BACHATD CYLHOCTb 3KOJIOTHYECKUX IPO6JIeM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnefoBaThb NpaBU/IaM 6e30MacHOM paboThl B IJaGOpaTOPUU NP UCIIOJIb30BaHUH
XMMHUYECKON NOCYAbI M 060pyA0BaHUA O KOHTPOJIEM IleJjarora, a Takxe
paBUJIaM 06pallieHus C TOPIOYMMHU BellleCTBaMU B GbITY.

[11aHUPOBATD U OCYLIECTBJIATh HA NPAKTHUKE XMMUYECKUE IKCIIEPUMEHTBI,
NPOBOJUTDb HAGJII0JeHUS, 1eJIaTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/,
PYKOBO/ICTBOM Iejiarora.

Y4acTBOBaTh B COBMECTHOH paboTe B rpyIlIIe.

Hcnosb30BaTh Npy BEINOJHEHUH Y4eOHBIX 3alaHUI U B Ipoliecce
HCCJIel0BATENbCKOM J1eTEIbHOCTH HAYYHO-TIONYISPHYIO JUTEPATYPY
XMMHYECKOTO COZlepXKaHus, CIpaBOYHble MaTepHasIbl, pecypcel MHTepHeTa o,
PYKOBO/ICTBOM Iejiarora.

BricTpanBaTh pa3BépHYThbIe MHUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM Ha
“HbOPMALUIO U3 YYeOHUKA U CIIPABOYHBIX MATEPHAJIOB C OTIOPOM Ha MJIaH,
rpaMOTHO UCII0JIb30BAaTh U3y4eHHBIHA OHATUHHBIN alnapaT Kypca XUMUU



Tema 4. Bogopoga,.
I[loHsATHE 0 KHCJI0TAX U COJIAX
(54)

Tema 5. KoinyecTBeHHbIE
OTHOIIIEHHSA B XUMHH
(44)

Bopopos — asieMeHT ¥ npocToe BeljecTBo. Haxox/eHue B
npupoje, dusryeckre U XMuMHUYeCKHe CBOWCTBA (Ha NpuMepe
B3aMMO/JIeHCTBHS C HEMETaJIaMU M OKCUJLAMHU MeTaJIIOB),
NpUMeHeHHe, *CI1oco 6kl NoJIydeHns.

[loHATHE 0 KUCIOTAX U COJISIX.

AemoHcTpauumn

[losyyeHue, co6upaHue U pacro3HaBaHUe BOZOPOJA.
['opeHue Bogopoja.

B3aumopeiicTBue Bogopo/a ¢ okcugoM meau(Il).

Na6opaTopHble U NpakTMYeckne paboTbl
JlabopaTOpHBIH ONBIT:

BsanMopencTBHE KHCIOT € MeTaJ/JIaMH.
[IpakTHyeckas paboTa:

Ne 5. [losiyyeHHe BOJIOPO/1a, U3yUEeHHE IO CBOUCTB.

Bbluncnenuns
— MOJIEKYJISIPHOM MaccChl BellleCTBa HA OCHOBAHHWU aTOMHOM
MacCChl XUMUYECKUX 3JIEMEHTOB

KosmyectBo BeujecTBa. MoJib. MoJsisipHas Macca. 3aKoH
ABorazipo. MosisipHbIF 06'bEM ra30B. PAacyéThl M0 XUMUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa
06pa3sibl BeleCTB KOJTUIECTBOM 1 MOJIb.

Bbluncnenums

— 00'bEMa, KOJIMYECTBA BeLleCTBa ra3a 110 ero uU3BeCTHOMY
KOJIMYECTBY Bell|eCTBA UJIH 00BEMY;

— 00bEMOB ra3oB 110 YPaBHEHHIO PeaKIMK Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOLIEHUM ra30B
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PacKpbIBaTb CMbIC/I U3y4aeMbIX MOHATHHI U IPUMEHSTh 3TH NOHATHUS IPU
ONKCAaHUH CBOUCTB BELIECTB U UX NpeBpalleHU .

XapakTepu3oBaTh (OMUCHIBATh) QU3NYECKHE U XUMUYECKHEe CBOMCTBA BOZOPO/A,
CIOCOOBI ero MoJIy4eHusl, TIpUMeHeHHe C OTIOPOH Ha MJIaH, KPaTKYlo 3alK1Ch,
CXEMY.

Co6upaTh Npu6Op [Jis NOJyYeHUs BOJJOPO/A C UCII0JIb30BAHUEM BU3YaJIbHOM
OTIOPBI

Hcnosp30BaTh XUMUYECKYI0 CHUMBOJIMKY /11 COCTaBJIeHHUsI pOPMYJT BELECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUUYECKUX PEeaKLUH C y9acTHEM BOAOPOAA C
OIOpPOH Ha aJITOPUTM.

CnenoBaTh mpaBUIaM 6e30MacHON paboThl B 1aGOPATOPHUH NMPH UCIOTb30BAHUU
XUMHYECKOH MOCYZAbI U 060pYyOBaHUS [0, KOHTPOJIEM NI€Iarora., a TakKe
MpaBUJIaM 00pallleHUsl C TOPIOYMMU BellleCTBaMU B OBITY

[lJ1aHUPOBATh U OCYLIECTB/ATD Ha MPAKTUKE XUMUYeCKHe IKCIIEPUMEHTHI,
MPOBOAUTD HAG/IIOAEHUS, [Ie/IaTh BbIBO/IbI N0 Pe3y/IbTaTaM 3KCIIEPUMEHTA MO/
PYKOBOJACTBOM IeJjarora c 06Cy»K/ieHueM IlJIaHa PaGoThl, C UCIIOJIb30BaHUEM
KJINILIE.

Y4yacTBOBaTh B COBMeCTHOH paboTe B rpymie.

[11aHUPOBATh U OCYLIECTB/IATh HAa MPAKTUKE XUMHUYeCKHe IKCIIEPUMEHTHI,
MPOBOAUTD HAG/II0IeHUS], [Ie/IaTh BbIBO/IbI MO Pe3y/IbTaTaM 3KCIIepUMeHTa.

Y4yacTBOBaTh B COBMeCTHOU paboTe B rpymnie

PacKpbIBaTh CMBIC/I U3y4aeMbIX HOHATHH U IPUMEHSTh 3TH OHATHS, a TaKXKe
H3y4YeHHbIE 3aKOHbI U TEOPHUH JJIs1 pELIeHHs PAaCUETHBIX 33/]a4 C IOMOIIbIO
nejarora.

BbIYUCASTD MOJIIPHYIO MacCy BeLeCTB; KOJIMYECTBO BELeCTBa, 00bEM rasa,
Maccy BellleCTBa C OIIOpPoi Ha o6pasel], Ha popMyJIb;

[TpoBOAUTE pacyéThI M0 ypaBHEHUSAM XUMUYECKUX PEAKIUH C OTOPOU Ha
006pasel], aJITOPUTM yueOHbIX Je ICTBUI: KOJTUYECTBA, 06'bEMA, MacChl BELIECTBA
M0 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB UJIH MPOJYKTOB
peaxuu.

BricTpauBaTh pa3BEépHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM HA UH-
dbopmanuo U3 y4eOHUKA U CITPAaBOYHBIX MAaTEPUAJIOB, 'PAMOTHO UCIOJIb30BaTh
M3y4eHHbIH NOHATUHHBIN aNNapaT Kypca XMMUHU C IOMOILbIO TTeJjarora.



Tema 6. Boaa. PacTBopbl.
IloHsATHE 06 OCHOBAHUAX
(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKyJIbl. PU3HUYeCcKHe CBOKCTBA
BO/ibl. *¥AHAJIN3 U CUHTE3 — MeTO/Ibl U3yYeHHsI COCTaBa BOAbL*
XUMHU4YeCKHUe CBONCTBA BOJbI

(pa3siokeHHe, peaKIUH C HATPUEM, OKCUOM KaJIbIIUs, OKCU/IOM
cepsl IV.

CocTtaB ocHoBaHUU. [IoHATHE 06 UHUKATOPAX.

*BoJia Kak pacTBopuTesb.* PacTBophl *PacTBOpUMOCTD
BellecTB B Boze.*

*HacblleHHbIE ¥ HeHaChIIIleHHbIEe pacTBOPHIL. * MaccoBast 1014
BELIECTBA B pacTBope.

*PoJsib pacTBOPOB B IPUPO/Ie U B XKU3HH YesioBeka. KpyrosopoT
BO/bI B IpUpoJe.*3arpss3HeHre NPUPOAHBbIX BoA. OxpaHa

Y OYHCTKA IPUPOJHBIX BOJ,.

AemoHcTpauumn

JJIeKTPOJIN3 BOJbl; CHHTE3 BO/bI; B3AUMO/I€HCTBUE BOJIBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BU/leOMaTepUasIOB).

PacTBopeHUe BeLIEeCTB C pa3/IMYHONA pacCTBOPUMOCTHIO.
HccnenoBanye pacTBOPOB KUCJIOT U 1[eJI0UEH C TOMOIbIO
HMH/IUKaTOPOB.

JNabopaTopHble U NpaKTMYeckne paboTbl

[IpakTHyeckast paboTa:

Ne 6. [IpuroToBJsieHHe pacTBOPOB € oNpe/ieIEHHONM MacCOBOM
JloJiel pacTBOPEHHOTO BELIECTBA.

BbluncneHumsa
— C UCII0JIb30BAaHMEM MOHATHSA «MacCcoBas J10Jis BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/I U3yYaEMbIX IOHATHUH U HPUMEHSITh 3TH NOHSATHUS IPU
ONKCaHUH CBOWCTB BEILECTB U UX NPEeBpPAllleHUH C NOMOLIbIO [Iefiarora.

XapakTepu3oBaTbh QU3HYeCKHe U XUMHUYeCKHe CBOHCTBA BOJbl, €€ POJIb KaK
pacTBOPUTEJIS B IPUPOJHBIX MPOLIECCAX C ONOPOH Ha IUIAH U CXEMY.

CocTaB/IsITh ypaBHEHUS XMMUUECKUX peaKI[UH C yyacTHeM BOJbI C OIOPOX Ha
cxXeMmy.

OGBACHATD CYLIHOCTb 9KOJIOTMYECKUX IPO6JIeM, CBA3aHHBIX C 3arpsI3HEHHEM
HNPUPOJHBIX BOJA, CIOCOOLI OYMCTKU BO/bI OT IPUMeceH, Mepbl 110 OXpaHe BOJ,
OT 3arpsi3HEHHs N0CJIe IPeIBAPUTENbHOT0 CTPYKTYPHPOBAHUS MaTepHaJIa.

[11aHUPOBATD U OCYLIECTBJIATh HA NPAKTHKE XMMUYECKUE IKCIEPUMEHTHI,
NPOBOJAUTDb HAGJII0JEHUS, 1eJ1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Ie/1arora, ¢
HCIOJIb30BaHUEM KIIHILE.

CieloBaTh MpaBUIaM 6e30MacHOM paboThl B 1a60PaTOPUU P UCIOJb30BAHUH
XMMUYECKOH MOCyAbl U 060py0BaHUA [0/ KOHTPOJIEM Ile/iarora.

[IpoBOANTB BBIYMC/IEHHUS C IPUMEHEeHHeM MOHATHUSA «MaccoBas [0J14 BellecTBa B
pacTBope» ¢ 0nopoit Ha GopMyIbl.

Hcnosb30BaTh IPY BBINIOJIHEHMHY Y4e OHBIX 3aJJaHUH U B Tpolecce
HCCIe,0BATEbCKOH e TeIbHOCTH HAyYHO-TIONYJIIPHYIO IUTEPATYPY
XMMHUYECKOT0 COZlepKaHus, ClIpaBOYHble MaTepHasbl, pecypchl IHTepHeTa
10J;, PyKOBOJ,CTBOM Me/arora.

BricTpauBaTh pa3BépHyThble NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
HHbOPMALUIO U3 Y4eGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
WCI0/1b30BaTh U3yYEHHBIN MOHATUHHBIM annapart Kypca XMMHHU 0CJIe
npe/iBapUTebHOI0 CTPYKTYPHUPOBaHUA MaTepraa



Tema 7. OCHOBHBI€E KJIACChI
HeopraH"u4yecKux
coeAUHEeHH

(1149)

Knaccudukanus HeopraHU4eCKUX COeIMHEHUH.

OKcuABIL: COCTaB, KJIacCuPUKaLysi (OCHOBHbIE, KUCJIOTHBIE,
*amdoTepHble, HecoseoOpasyolye Ha IpUMepe OKCHa
yrsiepoaa Il n okenaa asota ll, HomeHksaTypa. [losnyyenne*
OKCH/I0B (B3aMMOAgEeNCTBME C BOAOW, KNCNIOTaMM, LWEenodamm).
OcHoBaHUs: COCTaB, KJIaccubukanus (Le104u 1
HepacTBOPHUMble OCHOBAaHHs1), HOMEHKJ/IATypa.

KucnoTsl: coctas, knaccudukalnys, HOMeHKIATypa, pusndeckue
Y XMMH4YeCKHe CBOHCTBA (B3aMMO/1eHCTBHE C OCHOBHBIMU
OKCHJIAMU COJIIMHU Ha IPUMepPEe COJITHOM U CepHOM KHUCJIOT),
*croco6bl noJiydyeHus.* Pl ak THBHOCTH METaJIJIOB.

Couu (cpeZiHMe): HOMEHKIIATYPA, ¥*CoCo6bI MONyYeHUus ™,
B3aHMMO/IeHCTBHE COJIEH C MeTAIJIaMH, KHUC/I0TaMH, LieJI04aMu U
COJISIMM.

T'eHeTHYeCKas CBSI3b MEX/Y KJIaCCaMH HEOPraHUYeCKUX
coeauHeHUH. ['eHeTHYecKue psaabl. [IoHsaTHE 06 aMPOTEPHBIX
IU/IPOKCH/AX Ha MPUMepe [JMHKA U aJJIOMUHUA. XUMHYeCKHe
CBOMCTBA - B3aHMO/IeICTBYE C KMCJOTaMH U IeJI04YaMH.
PasjioxxeHue npu HarpeBaHUM.

JAemoHcTpauunm

06pasibl HeOpraHUYECKUX BELeCTB Pa3/IMYHbIX KJIACCOB.
B3anMopelicTBUe pacTBOpa CEPHON KMCIOThI C OKCU/IOM
megu(11).

Peakuus HelTpasusanuu.

BriTecHeHuMe 0JHOr0 MeTaJlJla ;PYTrMM U3 pacTBOPa COJIM.

Na6opaTopHble U npakTMYeckne paboTbl

JlabopaTOpHbI€e ONBITHI:

B3anMopelicTBHe KUCIOT € MeTaJlIaMHU.

[Tony4eHue HepacTBOPUMBIX OCHOBAaHUH.

B3anMosielicTBHe HepacTBOPHUMBIX OCHOBaHUH C KUCTOTaMM.
Pazsnioxxenue rugpokcuga megu(1l) npu HarpeBaHuUU.
[IpakTHyeckas paboTa:

Ne 7. PemeHue skcnepyMMeHTaJNbHBIX 3aZa4 10 TeMe «OCHOBHBbIe
KJIaCChl HEOPraHUYeCKUX COeJMHEeHU .

Bbluncnenums
— I10 ypaBHEHUAM XUMHUYECKHUX peaKui

OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COSMHEHUH 110 MabIoHy.
CocTaBieHHEe CXEM CTPOSHHSI OCHOBHBIX KJIACCOB HEOPTaHWIECKHX COSANHEHNH Ha
OCHOBE OTIpEe/IeNICHUs].

CocraBienue GopMysT OCHOBHBIX KIIACCOB HEOPraHMYECKHX COSTUHEHHH U HAa3bIBAHUE
HX [0 MEXKIyHApOIHON U TPUBHAIbHOM HOMEHKIIATYPE C UCIOIb30BAHUEM
ompezeNeHns 1 TabNuIIbl paCTBOPHMOCTH.

KnaccupuimpoBaHne U3y4aeMbIX BEIIECTB 110 COCTABY H C80UCHMBAM C ONIOPOH Ha
OIIPE/ICIICHNS], CXEMBI M TaOJIHIy PACTBOPUMOCTH.

CocraBieHue TaOIHIbI TEHETHYECKUX PSIIOB B CXeMBI «I eHeTHYecKast B3aHMOCBSI3b
OCHOBHBIX KJTaCCOB HEOPTAaHHIECKHUX COCANHEHHID) 110 pPYKOBOJCTBOM IIE/Iarora.
[IporHo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHYECKHX CBOICTB
H3yUYCHHBIX KIIACCOB, TPYII BEILECTB, K KOTOPHIM OHU OTHOCSITCS C UCIIOJIb30BAHUEM
cxeMbl «|‘eHeTuYecKas B3aUMOCBSA3b OCHOBHBIX KJ1aCCOB HEOPIaHUUYECKHUX
COeIMHEHN N M0 PyKOBOACTBOM Mearora.

CocrapiieHHe MOJIEKYIPHBIX YPABHEHUH peakLuif, HITIOCTPUPYIOIIX XUMUUECKHE
CBOMCTBA U3YUCHHBIX KJIACCOB U CHOCOObI NONyYeHUs BELIECTB U3YUCHHBIX KJIACCOB,
TPYTIL, & TaKoKe MOATBEPIKAAIONINX TeHETHUECKYIO B3aMOCBSI3b MEXy HUMH, C
OTOpoii Ha BEpOATBHYIO CXeMY B KaueCTBE 3PUTEIBHOM OTOPHI.

CocraBieHye MOJIEKYJSIPHBIX YPaBHEHHH peakI1ii 10 cXeMaM C IpeABapUTEIbHBIM
o0cyxieHneM BHIOOpa pearupyromyX BeIeCTB.

Berncnenne o ypaBHEHHSIM XUMHYECKHX PEaknuil KOIU4IecTBa, 00bEMa, MacChl
BEII[ECTBA [0 KOIMYECTBY, 00BEMY, Macce PeareHTOB MM IIPOAYKTOB PEAKIUH MO
aJIrOPUTMY.

[InanupoBaHue U OCYIECTBICHUE HAa IPAKTUKE XUMUYIECKOTO IKCIIEPUMEHTA U
HaOIIOICHNS TIOA PYKOBOACTBOM yIHUTEIA.

DopMynHpoBaHUE BBIBOAOB IO PE3YNIbTaTaM SKCIIEPUMEHTA C HCIIOb30BaHHEM
OIOPHBIX CJIOB.

dopMynHpoBaHUE C MOMOIIBIO MEIarora 1 BBITOJIHEHHE IIPaBHiI 0e3011acHOH paboTHI B
1ab0paTOPHH MIPH HCIIONIB30BAaHUH XUMHIECKOH MOCYABI M 000pyI0BaHMSI.
Hcnonp3oBaHue Mpy BHIMOTHEHUH y4eOHBIX 3a7laHUI U B IpolLecce
HCCIIEI0BATENILCKOM IeSTeIbHOCTH HayYHO-MIONYJIIPHON JIUTEPATypbl XUMUYECKOTO
CoJIepXKaHMs, CIPaBOYHbIE MaTepHallbl, pecypcsl VIHTepHeTa, OCyIecTBICHHE BBIOOpa
IOJ] PYKOBOZICTBOM TI€Arora.

BoicTpanBanue pa3BEpPHYTHIX NTUCBbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nHdOpMaNHIO U3 y4eOHHKA U CIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHOE HUCIIOIb30BaHHE
H3y4YCHHOIO TIOHATUIHOIO aliapara Kypca XMMUU ¢ UCIIOJIb30BAHUEM ILIAHA,
OTIOPHBIX CIIOB, AIITOPUTMA.

Pasaen 3. [lepuognyeckuil 3aKoH U [lepyoaudeckas cucreMa XMMHUYeCKUX 3J1eMeHTOB /. 1. MeHaeeeBa.
CtpoeHue aTOMOB. XUMUYecKas CBA3b. OKUC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuyu (15 4)
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Tema 8. NMepuoamnyecKkuii 3aKoH U
Nepuognueckas cucrema
XUMUYECKUX 3/1IEMEHTOB

A. N. MeHpene-eBa. CTpoeHue
atoma (7 4)

[lepBble NONBITKY KJIacCHUPUKALUY XUMUYECKUX 3J1eMEHTOB.
[ToHATHE O rpyNNax CXOAHBIX 3JIeMeHTOB (1e/I04Hble U
I11eJIOYHO3eMeJIbHbIe MeTaJ/lIbl, FaJ0reHbl, UHEPTHbIE ra3bl).
*JJIeMeHTBI, KOTOpbIe 00pa3yioT

aMdoTepHbIe OKCUABI U TUAPOKCHJBL*

[leproaunyeckuii 3akoH u [lepuoau-yeckas cucrtemMa
XuMHUueckux ayneMmeHToB /l. . MeHzesieeBa. [lepuo/pbl, rpynnsl,
noArpymiel. PusnyecKkuit CMbIC OPSAJKOBOTO HOMepa
3JIeMeHTa, HOMePOB Nepuo/ia U IPyNIIbIL.

CtpoeHue aToMOB. COCTaB aTOMHBIX /1.
*W3oTonblL*AekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/109eK
aToMOB NepBbIX 20 XUMHUYeCKHUX 3/1eMeHTOB [leproguyeckoit
cucteMmbl [I. U. MeHieseeBa.

XapaKTepUCTHKA XMMUU€ECKOI'0 3JIeMeHTA 110 eTo MOJI0XKEHHUIO B
[lepuopuueckoii cucteme /l. U. MeHeneeBa.
*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3/1EMEHTOB MaJlbIX
NepHOJIOB U IJIaBHBIX IOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsifkoBOro) HoMepa.*

*3HaveHue [lepuoandeckoro 3akoHa U [lepuoudeckoit
CHUCTEMBI XUMUYECKHX 3JIEMEHTOB /IJIsl Pa3BUTHS HAYKHU U
npakTukH. [Jl. U. MeHiesieeB — y4€HbIN, Nejaror U rpaaaHuH.*

AemoHcTpauumn

KopoTkonepuoHas ¥ JUIMHHONIEpUOUAHAsT GOPMBbI
[leprouueckoi cUCTEMbl XUMUYECKUX 3J1EMEHTOB

/1. U. MengesieeBa.

O3HakoMJIeHHe ¢ 06pa3naMy MeTaJJIOB U HEMETAJIJIOB.
NabopaTopHble 1 NpaKTUYeckue paboTbl

JlaGopaTOpPHBIN OTBIT:

B3anMopelcTBUE IMPOKCH/AA [ITMHKA C pACTBOPAaMHU KUCJIOT U
ieJjioyen
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PackpbIBaTh CMBIC/ TEPUOJUYECKOTO 3aKOHA 0] PYKOBO/CTBOM Iearora.

[ToHUMaTh CylLecCTBOBaHME NEPUOJUYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKUX
3JIeMeHTOB (M3MeHeHHe PaJiyCOB aTOMOB U 3JIEKTPOOTPHULIATENbHOCTH) U UX
CcOoeJIJMHEHUH OT MT0JIOXKEeHUS B IepUOJUUeCKOH CUCTeMe U CTPOeHUs aToMa C
KUCI0JIb30BaHUEM CXEM M TabJIMII.

YcTaHaBAUBATh CBSA3b MEXKAY I0JI0KEHUEM 3JIeMEHTA B IEPUOJUYECKON cucTeMe
Y CTpPOEHHEeM ero aToMa (CoCTaB U 3apsij s11pa, o6liee YUCJIO0 3JEKTPOHOB U
pacnpeiesieHUE X 10 3JIEKTPOHHBIM CJIOSIM) 110 06pasny.

[IporHo3upoBaTh XapaKTep U3MeHEeHHUs CBOMCTB 3JIeMEHTOB U UX COeJUHEHUN MO
rpymnmnaM v nepuozam [leproguyeckoit CHCTEMBI € TOMOIIbIO IIeJjarora.
XapaKTepu30BaTb XUMHUYECKHE 3JIEMEHTHI IEPBbIX TPEX NEPUO/I0B, KaJlus,
KaJIbL¥s 110 UX noJsioxkeHU1o B [lepuoguyeckoit cucreme /l. U. MeneneeBa.

CrnenoBaTh mpaBu/IaM 6e30MacHON paboThI B TaGOPATOPHUH NP KCII0JIb30BAHUH
XUMUYECKOU MOCYAbI U 060PYL0BaHUS 10J] KOHTPOJIEM Mlearora.

BricTpauBaTh pa3BépPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
“H}OopMalHIo U3 y4eOHUKA U CIIPAaBOYHBIX MaTepPHAJIOB, [PAMOTHO
HCII0JIb30BaTh U3yYeHHbIM NOHATHUIHBIN anlapaT Kypca XMMUHU 110c/Ie
CTPYKTYPHUPOBAHUA MaTepHaJla C UCIOIb30BaHUEM KIIMILIE.

Hcnosib30BaTh NPU BbINOJHEHUH YIEOHBIX 33/JaHUH TEKCThI yueOHUKa 1ocjie
CTPYKTYpUpOBaHUS MaTepuaJsia, CipaBoyHble MaTepuassl ([lepuoanyueckyro
CUCTEMY XUMHUUYeCKUX 3J1eMeHTOB /I. Y. MeHzeieeBa, TabIMLy pacCTBOPUMOCTH
KHUCJIOT, OCHOBaHHUM U coJiel B BOJle, 3JIEKTPOXUMHUYECKU I pAJ| HAlIPSX)KeHUH
MeTaJlJIOB).

Hcnosib30BaTh PU BbINOJHEHUH YUeOHBIX 33/JlaHUH U B ITpoliecce
HCC/1e[l0BaTe/bCKOM AesATeIbHOCTH Hay4YHO-NONMYyJIIPHYIO JIUTEPATYypy
XUMUYECKOI0 COJlep>KaHus, CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa nof,
PYKOBOJCTBOM Ilejiarora



Tema 9. Xumunueckasn cBasb.
OKucanuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KJIACC

*JJIeKTPOOTPULIATENBHOCTE* aTOMOB XMMHUY€ECKHX 3JIEMEHTOB.
XvUMU4ecKas CBsI3b (MOHHas1, KOBaJIEHTHAsI MOJISIpHAst U
KOBaJIeHTHas1 HeToJIsIpHasi).

CTeneHb OKHCJIEHUS.

OKHUCIUTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponecchr
OKHUCJIEHHUsI U BOCCTaHOBJIeHUs. OKUCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKMCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIE peaKnouu: ropeHue,
peaxkuu pasoKeHHus, CoeJUHeHUs

(2 94 B HEnext0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE Bpemsi)

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHSITUH 0], PYKOBOACTBOM Ie/larora.

Onpe/essiTh BUJ XUMHUYECKOM CBSI3U B COEJUHEHHH C UCIIOJIb30BAHUEM CXEM.

Onpe/iessiTh CTeNeHb OKUC/IEHUS XUMUYECKOT0 3JIEMEHTA 10 pOopMy.Jie ero
CoeMHEHUA C UCII0JIb3OBAHUEM aJITOPUTMaA.

OmnpenessaTh 3J1eMEHT (BELECTBO) — OKHUCJIHUTEJIb U 3JIEMEHT (BEIECTBO) —
BOCCTaHOBUTEJIb.

OGBSICHATD CYLIHOCTh MPOLIECCOB OKUCJIEHUSI U BOCCTAHOBJIEHHS.

CoCTaBJISITh 3JIEKTPOHHBIN 6a/IaHC C YYETOM YUCJIA OTAAHHBIX U TPUHSTHIX
3JIEKTPOHOB.

CoCTaB/ISITh YpaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTE/bHON peaKIUU Mo
aJIrOpUTMy pa36opa OKUCJIUTENbHO-BOCCTAHOBUTENbHOM peaKiuu.

HUcnosib30BaTh NPU BHIMOJIHEHUH YUe6HBIX 3a/JaHUH TEKCThI yue6HHKA M0cIIe

CTPYKTYPHUPOBAaHUS MaTepuaJa, CIpaBOYHbIe MaTepHaJibl (IIepUOLUYECKYIO
CUCTEMY XUMHUYeCKHUX 371eMeHTOoB /[. Y. MeHzesieeBa, Ta6IMLy pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJIEN B BO/JI€, 3JIEKTPOXUMUYECKUH psiJ| HANIPSKEHUH
MeTaJlJIoB).

MpumepHble Tembil,
pacKpbiBatloLwme gaHHbI pasaen
nporpammoil,

M KO/IMYECTBO YacoB, OTBOAMMOE
Ha UX usyyeHue

OcHOBHOe coaepKaHue

OCHOBHbI€E BUAbI AEeATENbHOCTH
obyuvawwmxca

Pa3geu 1. BemecTBo U XMMHYecKHe peaknuu (17 4)
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IloBTOpEHMeE U yriiyGieHue
3HAHU OCHOBHBIX pa3/ejioB
Kypca 8 kj1acca

(59)

[lepuouyeckuii 3akoH. [leprogndeckas cucTeMa XUMHUYECKUX
aneMeHTOB /I. U. MeHeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX
MePHO/ 0B, Kayusl, KaJbIUI U UX

COeJIMHEHHUH B COOTBETCTBUH C MOJIOXKEHUEM 3JIEMEHTOB B
MepUoUIeCKOH CHCTeME U CTPOEHUEM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IaTypa HEOPraHUYeCKUX BelleCTB
(MexxyHa-poHAs ¥ TPUBHAJIbHASA ). XUMHUYeCKHe CBOWCTBA
BelLLeCTB, OTHOCAILUXCSA K pa3/IMYHbIM KJ1acCaM HEOPTaHUYECKUX
coeZIJMHEeHUH, UX TeHeTUYeCKas CBsI3b HEOPTaHUY€eCKUX BELeCTB.
CTpoeHue BellleCTBa: BUAbl XUMUY€ECKOH CBSI3U U THUIIbI
KPUCTA/UINYECKUX PEMIETOK. *3aBUCHMOCTb CBOKCTB BEI[ECTB OT UX
cTpoeHus.*

JleMoOHCTpanuu

1. MoZieiu KpUCTA/IIMYECKUX PELIETOK HEOPTaHUYECKUX BElLeCTB.
2. KopoTkonepuoHas v AJTMHHONIEPUOAHAS GOPMBI
[lepyuouyecKkoi cUCTEMbI XUMUYECKHX 3JIEMEHTOB

. 1. MeHpeneeBa

XapakKTepu30BaTh XUMUYECKHE 3JIEMEHTHI IEPBBIX TPEX MEPUOJIOB, KaJIUI U
KaJIbLIusl [0 UX noJioxkeHUo B [lepuoaudeckoit cucreme /I. . Menjeneesa ¢
ONOpPO# Ha aJITOPUTM.

KnaccupunupoBaTh U Ha3bIBaTh HEOPraHUYECKHE BEIECTBA U3yYe HHbIX
KJIaCCOB C OTIOPOH Ha cxeMy, TaGJIUIy paCTBOPUMOCTH.

OnuchIBaTh 00I1He XUMUYECKUE CBOMCTBA BELECTB Pa3/IMYHbIX KJIACCOB,
NOATBEPKAaTh CBOMCTBA IPMMepaMHU MOJIEKYJ/ISIPHBIX YpaBHEHUI
XUMHYEeCKUX peaKl Uil ¢ 0IIOpOM Ha CxeMy.

OnpefensiTh BUJ XMMUYECKON CBSI3U U TUI KPUCTAJIJIMYECKON PELIETKHU
BellleCTBa C ONOPOU Ha CXeMY.

[IporHo3upoBaThb CBOMCTBA BELECTB B 3aBUCHMOCTH OT UX CTPOEHUS NoCjIe
npeABapUTebHOTO pa3bopa.

BbicTpauBaTh pa3BépHYyTble MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHpOpMaL U0 U3 yYeOHUKA U CIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO
KCI0JIb30BaTh U3yYeHHbIN NOHATUUHBIN annapaT Kypca XUMHUH.

HWcnonb30BaTh NpH BHIIOJHEHUH YYeOHBIX 33JlaHUN U B TpoLiecce
Hcc/e0BaTeIbCKOM 1eATeIbHOCTH Hay4YHO-NIONYJIAPHYIO JUTEePaTypy
XMMUYECKOTO COZlepKaHus, CIpaBOYHble MaTepuaJbl, pecypcbl MHTepHeTa
10J1 pyKOBOZ,CTBOM eJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKuui
(44)

Knaccudukanus XMMUYeCKUX peaKiui 1o pa3IMyHbIM NpU3HAKaM
(o 4yKcIsy M cOCTaBY y4aCTBYIOLIMX B pEAKLMH BEIeCTB, *1o
TenJoBoMy 3¢ deKTy, 10 U3MEHEHUIO CTeNleHeH OKUCIeHUsA
XUMHYEeCKUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 yYaCTHIO
KaTaju3artopa).*

*JK30- U IHJJ0TEPMHUYECKHE PEAKLIMH, TEPMOXUMHUYECKHE
ypaBHeHHUs. [IoHATHE 0 CKOPOCTH XMMHUYECKOH peakuuu. [lonsaTHE O
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHATHe 06 06paTUMBIX
Y HeOOpATHUMBbIX XUMUYECKUX peaKuusx. [[OHsTHE 0 XHMHUYECKOM
paBHOBecHU. PaKTOPBI, BIAUSAIOLME HA CKOPOCTb XUMUYECKOH
peaKL U1 U N0JI0KeHHe XUMUYEeCKOro paBHOBecHs.*
OKHCJINTEbHO-BOCCTAHOBUTEIbHBIE PeaKIUH (3JIeKTPOHHBIN
6aJlaHC OKHCJIUTE/IbHO-BOCCTAHOBUTE/IbHOM peaKIuu).

JleMoOHCcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKL U1 OT pa3JIUYHbIX
daxTopoB.

2. Bo3zeiicTBre KaTa/iM3aTopa Ha CKOPOCTb XMMUYECKON peaKI{UU.
3. [IlpuMepbl HEOOPATHUMBIX U 06PATUMBIX PEAKLUH.

4. CMelleHUe paBHOBECUS XUMUYECKOH peaKLHH.

Boeruucienust
— KOJIMYEeCTBa BELIECTBA, 06'bEMa U MaCChl peareHTOB WU
MPOAYKTOB [0 YPAaBHEHUSIM XUMHUYECKUX peaKLUi

PackpbIBaTb CMbIC/I U3y4aeMbIX HOHATUH U IPUMEHATb 3TH NOHATUA NPU
ONKCAaHMUH CBOMCTB BelleCTB U UX peBpalleHH.

KnaccudunuposaTe XMMHUYeCKHe PeaKL MU 10 Pa3/IMYHbIM IPU3HAKaAM.

YcTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH peaKLUH OT Pa3/INYHbIX
baxTOpOB N0J, pYyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXKHOCTHU NPOTeKaHHs XMMHYeCKHUX TpeBpallleHUH B
pa3/IMYHBIX YCJIOBUAX II0C/IE IPeBAPUTENbHOM paboThL.

OnpejgenisiTh OKMCIUTENb U BoccTaHOBUTEb B OBP.

CoCTaB/IATh 3/IEKTPOHHBIN GaJlaHC PEAKIUHU.

[Ipor3BOAUTL BBIUMC/IEHHUS 10 XUMHUYECKUM YPaBHEHUSM 110 aITOPUTMY.

BeicTpanBaTh pa3BépHyThIe IMCbMEHHbIE U yCTHBIE OTBETHI C OTIOPOH Ha
nHbOpMaIMIo U3 y9eOHHUKA U CIIPaBOYHBIX MaTePHAJIOB, TPAMOTHO
WCIO0JIb30BaTh U3y4YeHHBIN NOHATHUHWHBIN anapaT Kypca XMMUMU 1ocj1e
IpeBapUTebHOTO CTPYKTYPHUPOBAHUS MaTepHUaa.

HMcnosb30BaTh NpH BLINOJHEHUH Y4eOHBIX 3aflaHUI U B Ipoliecce

UCCJIeI0BATE/IbCKOM J1eITeIbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATYPY
XHMHYECKOTO COZlepXKaHus, CIPaBOYHble MaTepHaIbl, pecypcel HTEpHETa
10CJIe KOHCY/IbTAllUH C Ie/JaroroM.
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Tema 2. JseKTpoIuTHYECKASA
Auccouranua. XuMU4ecKue
peaknuM B pacTBopax

(84)

Teopus 3/IeKTPOTUTHUIECKOUN JUCCOLHALIUU. DIEKTPOJUTHI U
He3JIeKTPoIUThl. KaTHOHBI, aHHOHBI. *MexaHu3M JHUccoualuu
BellleCTB C pa3JIMYHbIMU BUJIJAMH XUMHYeCKOH cBsA3H. CTeneHb
aucconranuu.*CuibHbIe U cJ1abble 3JIEKTPOJIUTHI.

Peaknuu HOHHOTO 06MeHa, yCJIOBHUs UX NIpoTeKkaHUsl. MoHHbIe
yPaBHeHUs peaKL Uil

X"MHU4YecKHe CBOMCTBA KUC/IO0T, OCHOBAaHUM U COJlel B CBeTe
npeJcTaBleHUH 06 3/1eKTPOJIUTHYEeCKOH Jucconmanuu. Cpesa
pactBopa. [loHsiTHe 0 ruApOIH3e Colel.

KauecTBeHHble peaKLUH1 HAa KATHOHBI

Y aHUOHBI :XJIOPUA-, 6POMUJ, HO3UJA-, CyAbdaT-, KapboHaT-,
cunukaT-pocdaT- aHMOHBIL, THIPOKCH/-UOHBl KATHOHBI aMMOHHUS,
MarHusi, KaJbliys, aJIOMUHHUS, XKeJe3a 2+, 3+, [IMHKa,
NPUCYTCTBYIOLMEe B BOAHBIX PAaCTBOPaX..

JleMoOHCcTpanuu

JJieKTpUYecKasi IPOBOJUMOCTb PaCTBOPOB BELIECTB; ABMKEHHE
HMOHOB B 3JIEKTPUYECKOM TI0JIE.

ONBIThI, WIJTIOCTPUPYIOLIME MPU3HAKH IPOTEKAHHUS PeaKIui
HOHHOT0 06MeHa.

OnbITHI [0 ONIpe/ieJIEHHIO CPe/ibl B pacTBOpax cosiel (xjopuja
HaTpHs, KapboHaTa HaTPHs, XJIOPU/A ITUHKA).

Jla6opaTopHble U MPAaKTUYEeCKHe

pa6oThbI

JlaGopaTOpHBIN ONBIT:

Ne8PeaKLMy HOHHOI0 0GMeHa B PaCTBOPAX 3JIEKTPOJIUTOB:
cyapdaTa meau(Il)

U 11€J104HM, Kap6oHaTa HATPHUS U COJISTHOM KUCJIOTBI, peaKIiisi

HeﬁTpaJ’IHSaHHH MeXAy ruIpOKCHAO0M KaJud U COJITHOM KHUCJIOTOH.

Ne9. KauecTBeHHble peaKLMM Ha MOHbI B PacTBOpeE.
[IpakTHyeckast paboTa:

Ne 1. PemieHue skcriepyuMeHTa/IbHBIX 3a/1a4 110 TeME.
BoruucieHust

— I10 YypaBHEHUAM XUMHUYECKUX peaKIui

PacKpbIBaTh CMbIC/ U3y4aeMbIX IOHSTUH, a TAKXKE CMbIC/I TEOPUHU
3JIEKTPOJIMTUYECKON JUCCOLMALIMM C OIOPOX HA CXEMBI.

O6BACHATD NPUYMHBI 3JIEKTPONPOBO/-

HOCTH BOZHBIX PaCTBOPOB C IOMOIIBIO Iejarora.

CocTaB/IATh YpaBHEHUS JUCCOLMALMH KHUCJIOT, LI[eJI0Yed U COJIEH, IOTHbIE
Y COKpalléHHble HOHHbIE YPAaBHEHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[I1aHMpoBaTb M OCYILECTBJIATD HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI,
IPOBOJUTD HABJIIOEHHS, ZieJIaTh BBIBO/ABI 110 pe3yJIbTaTaM 3KCIIepUMEHTa
MocJie MpeiBapUTENbHON pabOThI.

CiefoBaTh NpaBUiaM 6e30MacHOM paboThl B 1a60OpaTOPUU IPU
HCII0JIb30BAaHUU XUMHUYECKOH MOCYybl U 060pY0BaHUA 110, KOHTPOJIEM
nejarora.

[IpOM3BOAUTD BBIUMCIEHHS 10 XUMUYECKHM YPABHEHHUSIM.

BbicTpanBaTh pa3BEépHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
MHObOpMaIUIO0 U3 y4ebHUKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN NOHATUHHBIN aNnapaT Kypca XMMHUHU MoCIe
peBapUTebHOTO CTPYKTYPHUPOBAHUS MaTepHaIa.

Hcnosib30BaTh NPY BBINOJHEHUH yUeOHBIX 3a/JaHUH U B ITpoLecce
UCCJIeI0BATENbCKOH J1eATeIbHOCTH HAYYHO-TIONYJIAPHYIO JIUTEPATYPY
XMMHY€ECKOT0 COZlepKaHus, CIpaBOYHble MaTepHasIbl, pecypcel HTEepHETa
1ocJIe KOHCYJIbTAl U C IIeZjaroroM.

Pasges 2. HemeTanibl U UX coeAUHEHUA (24 4)
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Tema 3. O61as
XapaKTepHCTHKa XUMHYeCKUX
asieMeHTOB VIIA-rpynnsl.
Tasiorens!

(44)

061as XapaKTepUCTUKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /LIl HUX CTENEeHU
okucseHus. CtpoeHue U pusnveckre CBOWCTBA MPOCTHIX

BellleCTB — rajioreHoB. XMMH4YeCKHe CBOMCTBA Ha MpHUMepe Xj10pa
(B3auMoelicTBYE C MeTaJIAMH, HEMeTaJlJlaMH (BOZOPO/JIOM U
KucaopoaoM),*wesnoyamMmu’*). Xamopoogopos. CosisiHasi KUCJIOTa,
XMMU4YeCKHe CBOMCTBA, *noJiydeHrne”, npuMeHeHue. KauecTBeHHble
peakLU1 Ha raJIoreHH/-MoHbL. */leficTBHe X/10pa U XJIOPOBOJOPOJA
Ha OpraHu3M YesioBeKa.* BaxxHeHIre XJIOpU/ibl U UX HaX0XK/AeHHE B
npUpOJE.

JleMoOHCTpanuu
BugeomaTtepuaJibl: raJloreHbl U UX COeIMHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaTOpHBIH ONBIT:

PacnosHaBaHue XJ1I0pU/-MOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tony4yeHHe COMSTHOUN KUCIOTHI, U3yYeHUE eé CBOMCTB.

Boruucienust
I10 YpaBHEHHUAM XUMHUYECKUX peaKuI/lﬁ.

OGBACHATH 061ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWUCTB HEMETAJIJIOB U UX
coeJMHEHUH B Npe/ie/Iax MaJlblX IEPUO/IOB U IJIaBHBIX MOATPYIIIT
[leproiuyecKor CUCTEMbI XUMHUYeCKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C UCI0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILECTB
rajJioreHoB (Ha MpUMepE XJI0pa) U CJOXKHBIX BEIIECTB (XJI0POBOAOPO/a,
XJIOPUZA HATPHs), CIOCOOBI UX MOJIyYeHUs], IPUMeHEeHNe U 3HaYeHUe B
OPUPOJiEe U )KU3HHU YeJIOBEKa 10CJIe CTPYKTYPHUPOBaHHUsI MaTepuasa.

OnpeieiiTh TaJIOTeHU-UOHBI B PACTBOPE C HUCIO0JIb30BAHUEM TaGIHIIbI
"XapakTepHble peaKLMy HAa aHUOHBI".

[11aHUPOBATh U OCYLIECTBISTh HA IPAKTHKe XUMUYECKHe IKCIEPUMEHTHI,
IPOBOAUTD HAGIIOIeHUS, IeIaTh BBIBOJbI 110 Pe3yJIbTaTaM IKCIIepUMeHTa
MocJie TpeIBapUTEIbHOU PabOTHI.

Tema 4. O61as
XapaKTepHCTUKa XUMHUYeCKHUX
asieMeHTOB VIA-rpynnsl. Cepa
H eé coeguHeHUA (5 4)

061as xapaKTepyucTUKa 31eMeHTOoB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHHs aTOMOB 3THX 3JIeMEHTOB, XapaKTepHbIe [J11 HUX CTeNeHH
okucieHus. CTpoeHre U U3NYECKHEe CBOMCTBA MPOCTHIX

BellleCTB — KHMCJIOPO/a U CePBl.

AnnotponHble MoAuUKaLUH KUCJI0OPOAA U cepbl. XUMUUeCKHe
CBOMCTBA cepbl. B3anMoelcTBHe c HeMeTa/lJlaMH - BOJOPOZOM U
KHMCJIOPOJZI0M, MeTa/lJIaMH, KOHLLleHTPUPOBAaHHBIMHU a30THOW U
cepHoO# kucjsoTaMu. CepoBojopoA, CTpoeHHe, QU3HUecKHe

O6BACHATD 06LIMe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 371eMeHTOB VIA-
TPYTNIbI U UX COeAUHEHUN
C y4ETOM CTPOEHMsI X aTOMOB C ONIOPOH Ha cxeMy "H3MeHeHHe pasinyCcoB B
nojrpynmnax".

XapaKTepu3oBaTh pU3NUeCKHe
Y XMMHUYeCKHe CBOMCTBA NPOCTOTO BellleCTBa CePhI U e€ coeJUHEHUH
(cepoBOZ0pPO/IA, OKCHAOB CEPBI, CEPHOM KHUCIOTEI, CyJ1b)ATOB), CIOCOGBI UX
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U XMMHYeCKHe CBOMCTBa (KI/ICJIOTHble u BOCCTaHOBI/ITEJH)HbIe). oJiyd4eHud, IpUMeHeHHe U 3Ha4YeHHWe B IpUpoJie U X)KU3HU 4YeJIOBEKa C

OKcu/ibl cepbl KaK IpeiCTaBUTEN KUCJIOTHBIX OKCH0B. CepHasi ONOpPOY Ha CXEMY U IJIaH.

KHUCJI0Ta, pU3NYecKre U XMMUYeCKHe CBOMCTBA (06I11e KaK OnpezensiTh HaJIMYUeE CYyIbGAT-UOHOB B PACTBODE.

mpeACcTaBUTEJIS KJIacca KUCJIOT U *cnenubuyeckue®),mpruMeHeHue. OOGBACHATD CYLHOCTh 3KOJIOTUYECKUX PO 6JIEM, CBA3aHHBIX C TepepaboTKOM
CepHucTast KUCJIOTA. coeJJMHEHUH cephl [I0CJIe CTPYKTYPUPOBaHUSA MaTepHaJa.

*XUMHYEeCKHe peaKIUY, JexKalllie B OCHOBe MPOMBIIILJIEHHOT0 [I1aHUPOBATh U OCYLIECTBIISATh HA IPAKTHKe XUMUYeCKHe SKCIEPUMEHTHI,
croco6a MnoJsiy4eHus1 CEpHON KHUCJIOThI. ANapaThl U MPOTEKAIOIHE B NPOBOAUTD HAGII0IeHUS, ZIeIaTh BBIBO/bI 10 Pe3yJIbTaTaM IKCIlepUMeHTa.
HUX IIPOIeCcChl (Ha MpHUMepe MPOU3BO/ICTBA CEPHOM KUCIOTHI).* CneznoBaTh npaBuaM 6e301MacHON paboThI B 1a60PATOPUM NTPU

CoJiv CepHOM KUC/IOTBI, KaueCTBEHHAs peakijys Ha CyIbdaT-uoH. UCMO0JIb30BAaHUU XHMHUY€ECKOH MOCY/ibl U 060pY/JOBaHUS 1O/ PYKOBO/CTBOM
Haxox/ieHue cepbl U €€ coeJuHEHUH B mpupoje. *XuMudyeckoe nejarora.

3arpsi3HeHHe OKpYKarollel cpe/ibl COeJUHEHUSIMH CEPBI [Ipor3BOAUTH BBIUMC/IEHHS IO XUMUYECKUM YPaBHEHUSIM 110 aJITOPUTMY.
(kMcI0THBIE AOXAY, 3arpsi3HEHNEe BO3/lyXa U BOAOEMOB), CIIOCOObI HWcnosb30BaTh NpH BHIIOJHEHUH YYeOHBIX 33JaHUH TEKCThI Y4eOHUKA,

ero npeAoTBpaIleHus.* cripaBouHble MaTepuaJbl ([leproUvYecKyto CUCTEMY XUMUYECKUX

asieMeHTOB /I. U. MeH/jesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U CoJiel B BOJE, 3/IEKTPOXUMUYECKUHN psiJi HANIPSKEHU I
METaJlJIOB).

Hcnonp30BaTh MPH BBITIOJHEHNUH y4eOHBIX 3aZlaHUH U B IIpoLiecce

JleMoHCcTpanuu
Kostekuuu (BueoMaTepurabl): cepa U eé coeIMHEHMUS.
06yriiMBaHMe caxapa MoJ AeHCTBUeM KOHLEHTPUPOBAHHOM cepHOU

KHUCJIOTBI. o

HCC/Ie/l0BATe/IbCKOM JIesITeIbHOCTH HAayYHO-IIONYJIIPHYIO JIUTEPATYPY
JlaGopaTopHble U NPpaKTHYeCKUe paGoThl XHMHYECKOT0 COZePKaHusl, CIPaBOYHbIe MaTepHaJibl, pecypchl UHTEpHETA
JlabopaTOpHBIE OBITHI: 1ocJle KOHCYJIbTallMH1 C [elarorom

O6HapyxeHue CcybdaT-NOHOB.

B3aumoselicTBre pa3b6aBJIeHHON CEPHOU KHUCIOTHI C IIMHKOM.
BoruucieHust

110 YpaBHEHUAM XUMUUYECKUX peaK Ui
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Tema 5. O61as
XapaKTepUCTUKA XUMUYEeCKUX
3j7ieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEHUA

(7 4)

061as XxapaKTepyUCcTUKa 371eMeHTOB VA-rpyimbl. 0cCOGEHHOCTH
CTPOEHUS ATOMOB 3TUX 3JIEMEHTOB, XapaKTePHbIe /s HUX CTENEHH
OKHCJIEHHUS.

A3oT, pacnipocTpaHeHue B Iprupojie, GU3NYeCKHe U XUMUUYECKHe
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AmMuaKk, ero ¢pusnyecKue U XMMUYeCKHE CBOMCTBA, NOJIyYeHHE U
npuMeHeHHe. Coi aMMOHUSA, UX QU3UUECKHE U XUMUYECKHe
CBOMCTBa, NpUMeHeHHe, KayecTBeHHas peakiys Ha HOHbI aMMOHHUSA.
A3oTHasg KUC/I0Ta, €€ dU3NUecKre U XMMUYEeCKHe CBoKCTBa (001ue
KaK [Ipe/ICTaBUTEJIs KJIacca KUCIOT U
*cnenududeckue*).*Azotucras kucaorta. Ucrnosb30BaHUE HUTPATOB
Y coJieil aMMOHHSA B Ka4eCTBe MUHEPa/IbHBIX yA06peHUi.*
XuMHuuecKoe 3arpsi3HeHHe OKpYKalolei cpeibl CoeJUHEHUsIMU
a30Ta (KUCJIOTHbIE OXK/H, 3arpsi3HEHHE BO3/1yXa, HOYBbI U
BOJI06MOB).

docdop, *asmnorponnsie Moaudukanuu docoopa*, pusnueckue u
XMMH4YeCKHe CBOMCTBA.

Oxkcug pocdopa(V) u dochopHas Kuca0Ta, GU3NIeCKUe U
XUMUYECKUE CBOMCTBA, *nosyyeHue. **KauecTBeHHas peakius Ha
docdaT-uoHbL*

*Ucnosip3oBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX

yAo06peHui. *3arpsi3HeHre MPUPOAHBIX BOJIOEMOB pochaTaMH.

JleMoHCcTpanuu
Kosunekuun: dpocdop u ux coefuHeHUSI.
B3anMopelicTBHEe KOHIEHTPUPOBAHHOM a30THOM KHCJIOThI C MeJIbIO0.

JlaGopaTopHble U IpaKTU4YeCKHe PaGoThl

JlaGopaTOpHbIE ONBITHI:

1. B3aumoielicTBre cojiel aMMOHMS C L[EJI0YBIO.

2. 03HaKoMJIEHHE C 06pa3naMH a30THBIX U $pOCHOPHBIX Y0OpEHU .
[IpakTHyeckas paboTa:

Ne 10. [TonyyeHHe aMMUaKa, U3y4YeHHE er0 CBONUCTB.

BoluucieHust
I10 YpaBHEHUAM XUMHUYECKHUX peaKum‘/’I

OGBACHATD 00LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 31eMeHTOB VA-
IPYIIbI U UX COeJUHEHUH C Y4ETOM CTPOEHHSI UX AaTOMOB.

XapakTepusoBaTbh $U3HYECKHE U XUMHUYECKHe CBOMCTBA TPOCTHIX BEIeCTB
asoTa 1 pocdopa u UX coeTMHEHNH (aMMHUaKa, CoJiel aMMOHHUs], a30THO I
KHUCJIOTBI, HUTPaTOB, okcuza pocdopa(V) u pocdopHoit KUCA0TEI,
docdaToB), ciocoObI UX MOJy4eHHSs], IPUMEHEHHE U 3HaYeHHE B IPUPOJie
Y ’KU3HU YeJsI0BeKa C UCN0JIb30BaHUEM CXEMBI.

OnpefensaTb HOHBI aMMOHHUA U $ochaT-HOHBI B PACTBOPE C UCNOJIb30BAaHUEM
TaGIHIbI "XapaKTepHble peaKU1 Ha KATUOHBI U aHUOHBI".

OGBACHATD CYIIHOCTb 3KOJIOTHYECKUX NPOOJIEM, CBSI3aHHBIX C HAX0XKEHHUEM
coenuHeHuUM a3ota U ¢ocdopa B OKpyKamwlLei cpefe.

[I1aHUpPOBATD M OCYILECTBAATD HA MPAKTHKE XUMHUYECKHe IKCIIEPUMEHTBI,
IPOBOJUTH HABJIIOZEHHS, ZieJIaTh BBIBOABI 110 pe3yJibTaTaM 3KCIepU-MeHTa.

CieoBaTh MpaBUiaM 6e30MacHOM paboThI B 1a60OpaTOPUU IPU
MCI0JIb30BaHUU XUMHUYECKOH MOCYbl U 060pYJ0BaHUS.

[IpoM3BOAUTD BBIUMC/IEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

Hcnonb30BaTh NPHU BBINOJHEHUH y4eOHBIX 33/JaHUH TEKCThI y4e6HHUKA,
CIpaBOYHbIE MaTepHabl (IepHOANYECKYI0 CUCTEMY XUMUYeCKUX
anemMeHToB /I. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U CoJiel B BOJE, 3JIEKTPOXUMHUYECKUH psiJi HANIPSHKEHU
METaJlJIOB).

Hcnosib30BaTh NpH BHIIOJHEHUH YIeOHBIX 3aZlaHUN U B TpolLiecce

HCC]Ie,Z[OBaTefIbCKOﬁ AeATeJIbHOCTHU HAYYHO-TIONYJIAPHYIO JINTEPATYpPy
XUMHU1YECKOro CoAeprKaHud, ClipaBO4YHbIe MaTepHaJibl, peCypChbl I/IHTepHeTa
I1ocJjie KOHCyJIbTAallUH C 1eJaroroM

Tema 6. O611as XapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

YriiepoA ¥ KpeMHUH U UX

Yryiepog, aJsIoTponHbIe MOAUPUKALLUY rPpadUT, aIMa3s.
B3zauMogeicTBHE ¢ MeTa/lJlaMH, HeMeTaJlJlaMH,
KOHLIEHTPUPOBAHHbIMHU a30THOM U CEPHOU KHUCJIOTAMH,
pacrnpocTpaHeHUe B Ipupoze, Pru3nyecKue U XUMHUYECKUe

O6BACHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB [VA-
IPYIIIbI ¥ UX COEJUHEHUH C YI4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb pU3NYECKHE U XUMHUYECKHE CBOHCTBA MPOCTHIX BELIECTB
yrJepo/ia U KPeMHHUsI U UX COe/JUHEHU ! (OKCHOB yrJepo/a, yroJbHOH
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coeiUHEeHU cBoicTBa. Afcop6uus. KpyroBopor yriepojia B IpUpoJe. KHUCJIOTBI, KapOOHATOB, OKCH/JA KPEeMHUs, KpDeMHHEeBOU KUCJIOTHI,

(84) Oxcujpl yriepoa, ux usnyeckue U XMUMHU4YecKrue CBOMCTBA, UX CUJIMKATOB), CIOCO6BI UX MOJIy4YeHUs], IpUMEHEHHEe U 3HAaUeHNe B IPUPO/Jie
JlefICTBUe Ha XKHUBble OPraHU3MBI, TI0JIly4YeHHe U IPUMeHeHHe. Y KHU3HU YeJioBeKa.
*JKoJsIorHuecKre MpobJieMbl, CBsI3aHHbIE C OKCHIOM yriiepoaa(IV); OnpezensiTb KApOOHAT- U CUJIMKAT-
rUI0Te3a I7106a/bHOT0 NOTEeIJIEHUs KIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
addext.* OGBACHATD CYLIHOCTD 9KOJIOTUYECKUX TPOGJIEM, CBSI3aHHBIX C HAXO0XKIeHHEM
YrosibHas KUCJIOTA U €€ coHY, UX PU3NYeCcKre U XUMUYeCKHe YTJIEKHCIJIOTO ra3a B OKpyXalliel cpeje.
CBOMCTBA, OJIydeHHe U IpuMeHeHHe. KayecTBeHHas peakuus Ha WmocTpupoBaTh B3aMMOCBSA3b HEOPTAaHUYECKUX COeIMHEHUH yTriiepoja U
KapOOHAT-MOHBL OpraHUYeCKUX BELeCTB 0/ PYKOBOACTBOM YYHUTEJIs.
*[lepBoHayYa/bHbIE OHATUS 06 OpraHUYECKUX BellleCTBaX KakK o [l1aHMpOBaTh U OCYLIECTB/IATh Ha IPAKTHKe XUMUYeCKHUe SKCIepUMEHTHI,
CoeIMHEeHUSIX yriepoja: 0CO6GeHHOCTH COCTaBa U CTPOEHHUSI. IPOBOAUTD HAab/II0leHUS, [ie/IaTh BbIBObI 110 pe3yibTaTaM 3KCIlepUMeHTa
[ToHATHE 0 6HOJIOTHYECKH BaXKHBIX BEIeCTBAX: XKHUPAX, besIKax, 1ocJie Npe/iBapUTeTbHONH paboThl.
yriieBoJiax. MaTepuabHOE eIMHCTBO OPraHUYeCKUX U CrneznoBaThb npaBuaM 6e30MacHOM paboThI B 1a60PATOPUM NTPU
HeOpraHUYeCcKUX COeJUHeHUN. * HCI0JIb30BAaHUU XMMHUUYECKOH MOCYIbl U 000PY0BaHUS.
*KpeMHUH, ero pusnyeckue U XUMHUYECKUE CBOMCTBA (Ha mpUMepe HWcnosb30BaTh NP BbINOJHEHUH YYEOHBIX 3aJlaHUHM TEKCThI yueOHUKA,
B3aMMO/IECTBUSA C META/IJIAMU U HEMETAJlJIaMH), OJIy4eHHe U cripaBoyHble MaTepuaJbl ([leprouvecKyro CUCTEMY XUMUYECKUX
NpUMeHeHHe B 3JIEKTPOHUKe.* anemeHnToB /l. U. MenzeneeBa, TabaMLy pacCTBOPUMOCTH KHUCJIOT,
*CoeiMHEHUS1 KpeMHHUS B mpupoge. O6uiue npecTaBieHus 06 OCHOBaHUH U COJIeH B BOJIE, 3JIEKTPOXUMHUYECKHUU psJl HANPSHKEHU N
okcuze kpeMHusA(IV) u kpeMHueBoi kucaoTe. CUIMKATDI, UX MeTaJlJIoB) NOC/e KOHCY/IbTAalluu C TeJaroroM.
HCIO0JIb30BaHNeE B ObITY, Me/JULMHE, TPOMBILIJIEHHOCTH. HMcnosb30BaTh NpH BBINOJHEHUH Y4e6HBIX 3aflaHUI U B Tpoliecce
BaxkHel1IMe cTpouTe/IbHble MaTepHaJbl: KepaMHUKa, CTEKJIO, UCCJIe/0BaTeIbCKOM [lesATeIbHOCTH HayYHO-NIOMYJIAPHYIO0 INTepaTypy
LeMeHT, 6eTOH, XxKeJsie306eToH. [Ipo6ieMbl 6e301MacHOT0 XUMHYECKOI0 COZIep>KaHMtsl, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEpHETA
HCIO0JIb30BaHUs CTPOUTENbHBIX MaTepHaJ/ioB B NOBCeHEBHON nocJie KOHCYJIbTallUHU C IleZlaroroM.
KU3HU.*
JleMoOHCTpanuu
Mopgeny KpucTalIndeCcKUX peléToK ajMasa, rpadpuTa, MOJIEKy bl
dysepena.
Apncop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTtuBoras.
BujeomaTepuasbl: CUIMKaTHAs IPOMBILIJIEHHOCTD.
Mogenu MoJieKyJ1 OpraHu4ecKHX BelleCTB.
JlaGopaTopHble U IpaKTU4YeCcKHe paGoThl
JlabopaTOpPHBIH ONBIT:
KavecTBeHHast peakmysi Ha KApOOHAT-HOH.
[IpakTUyeckre paboThI:
Ne 11. [TosiyyeHHUe YTIEKUCIOTO ra3a U U3y4YeHUe ero CBOMUCTB.
KauecTBeHHas peaKiys Ha Kap6OHAT-HOH.
Ne 12. Pemienue skcreprMeHTaJIbHBIX 33/1a4 110 TeMe «HeMeTaslibl».
BeryuciieHusa
110 ypaBHEHUSIM XMMUYeCKUX peaKLU, ec/IM OAVH U3 peareHToB
JlaH B BH/le BOAHOI0 PacTBOPA C U3BECTHON MAacCOBOM A0JIEH.

Pa3gen 3. MeTasibl 4 X coeguHeHus (20 4)
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Tema 7. O61He CBOMCTBa
MeTaJlJIOB
(449)

06111as1 XapaKTePUCTHUKA XUMUYECKUX 3JIEMEHTOB — METAJ/LJIOB Ha
OCHOBaHMHU UX M0JI0XKeHUs B [leproauyeckoil cucTeMe XHMHUY€eCKUX
asieMeHTOB /I. U. MeHpesieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTa/uIMdecKas CB3b M MeTaJlJIndecKast
KpHUCTa/JINYECKasi pelléTKa. JJIEKTPOXUMUYECKUH P,
HamnpsDKeHUH MeTasioB. du3nyeckue U XMMUYeCKHe CBOMCTBA
MeTas10B. *061He c1ocoObl MOJyYeH s MeTaIoB. [loHsTHE O
KOPPO3UH METAJIJIOB ¥ OCHOBHBIE CIIOCOOBI 3aIUTHI OT KOPPO3UH.
CriaBsl (CTaJjib, YYTYH, AOPAJTIOMUHUH, GpOH3a), UX IPUMEHEHUE B
ObITY U IPOMBILILJIEHHOCTH.*

JleMoOHCTpanuu

0O3HaKoMJIeHHEe C 06pa3laMy METAJ/IJIOB U CIIaBOB, UX
$U3HNYECKUMU CBOMCTBAMU.

Mozenu KpUCTaINYECKUX PELIETOK METaJ/I0B.
BuzpeomaTepuasibl: KOppO3Usi METAJJIOB.

JlaGopaTopHble U NpaKTU4YecKue paGoThl

JlabopaTopHbI€e ONBITHI:

0O3HakoMJIeHHe € 06pa3llaMu CIIaBOB METAJLJIOB.

3aBUCUMOCTb CKOPOCTH PeaKIiuy MeTaJslia C KUCJIOTOH OT MPUPO/bI
MeTaJlIa.

BoruucieHust
— I10 ypaBHEHUSIM XMMUUECKUX PeaKL Ui, ecii OAUH U3 peareHToB
COZIEPKUT NPUMeCcH

PacKpbIBaThb CMbIC/I U3y4aEMbIX IOHSTUH U NPUMEHSTD 3T NOHATHUSA IPU
ONMCAaHUU CBOWCTB BEIECTB U UX IPeBpPaALeHUH.

O6BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMEHTOB-
METaJIJIOB U UX COeJUHEHNH C Y96 TOM CTPOEHHUS UX AaTOMOB.

XapakKTepu30BaTh CTPOEHHE METAJLJIOB, 001[He U3NUECKHE U XUMUYECKUE
CBOWCTBA METAJIJIOB.

XapakTepu3oBaThb 06LMe CIIOCOObI MOJIy4eHUS MeTAJIJIOB I10C/Ie
CTPYKTYPUPOBaHUSA MaTepHaJa.

CneznoBaTh npaBuaM 6e301MacHOM paboThI B 1a60PATOPUM NTPU
HCI0J/Ib30BAaHUU XMUMHUUYECKOH MOCY/Ibl U 000PyA0BaHUS.

[IpOM3BOAUTD BBIUMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH yYeOHBIX 3a/JaHUH TEKCThI y4e6HHUKA,
crnipaBo4yHble MaTepuasbl ([leprogudecKyto cCTeMy XUMHUYECKHX
asieMeHTOB /I. U. MeH/jesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U CoJiel B BOJE, 3JIEKTPOXUMHUYECKUH psiJi HAMPsKEHU I
METaJlJIOB).

Hcnonb3oBaTh NPHU BBINOJHEHUH yuyeOHBIX 33/JaHUH U B ITpolecce
HCCJIe0BaTeIbCKOM JlesTeJIbHOCTH HayYHO-OMYJIIPHYIO0 IUTEPaTypy
XHMHYECKOT'0 COZepKaHus, CIpaBOYHbIe MaTepUasIbl, pecypcel MHTEpHETa
HocJle Ipe/iBapUTESbHOM KOHCYJIbTALlUH C [IeJaroroM
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Tema 8. BaxkHeiiinue
MeTaJLJIbl U MX COeIMHEHUA
(164)

Lllesounbie MeTasbl. [lonoxkenue B [lepuoguyeckoii cucteme
XUMUYeCcKUX 3ieMeHTOB /I. U. MeHles1eeBa, CTpoeHHe aTOMOB.
HaxoxxzeHue B nmpupoze.

dusnyecKkre U XUMHUYECKHe CBOMCTBA (Ha MpUMepe HAaTpUs U
kaJiusi). OKcu/ibl ¥ TUAPOKCU/BI HATPUS U Kasus. [I[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeITMHEHU .

llleslouHO3eMesIbHBIE MeTaJlJIbl MAarHUH U KaJIbLIU{, CTpOeHHe
aToMoB. [losioxkeHue B [lepuogryeckon cUCTEME XUMUYECKUX
asieMeHTOB /I. U. MeHpeneeBa. HaxoxzeHue B npupoze.
dusuyeckre ¥ XMMHUUYECKHE CBOMCTBA. BaxkHelllne coejuHeHUS
KaJbLus (OKCUA, TUAPOKCUL, con). *JKECTKOCTh BOJbI U CLIOCO GBI
eé ycTpaHeHHs.*

Antomunuil. [lonoxxeHue B [leproguueckoit cucTeMe XUMUYECKHUX
asieMeHTOB /I. . MeHpienieeBa, ctpoeHre aToMa. HaxoxieHue B
npupoje. Prusnyeckre U XUMHUYecKre CBOUCTBA. AMOTepHbIE
CBOWCTBA OKCHJIA U THAPOKCUAA.

Keneso: cocTtas, cBoiicTBa U nosydyeHue. [losoxxeHue B
[lepuoguueckoi cucTeMe XMMUYECKHX 3JIEMEHTOB

. U. MeHzenieeBa, ctpoeHue aToMa. HaxoxeHue B npupoge.
dusnyeckre U XuMUUecKre cBocTBa. OKCUABI, THAPOKCUABI U COJTU
xeste3a(ll)

u xese3a(IIl).

JleMoHCcTpanuu

B3auMmogelicTBUe HaTpus C BOLOH.

OKpallMBaHKe MJIaMeHU HOHAMH HaTPUS U KaJlvsl.
OKpalIMBaHKe MJIaMEHU HOHAMHU KaJbI[Usl.
B3zauMogeicTBYE OKCHAA KaJbI[HUs C BOOM.
BuieoMaTepuasbl: TOpeHUe xKeJjie3a B KUCI0PO/ie U XJIope.

JlaGopaTopHbIe U IPaKTU4eCKHue paGoThl
JlabopaTOpHbIE OMBITHI:

0O3HaKOMJIEHHE € 06pa3LaMHy aJlOMUHUSA U €TO CIIJIABOB.
AmMdoTepHble cBOWCTBA I'MAPOKCU/A AJTFOMUHUS.
KayecTBeHHBbIe peaKI[Mu Ha HOHBI JKeJie3a.
[IpakTHyeckue paboThl:

Ne 13. PelreHue aKcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJslibI».

BoruucieHnust
10 ypaBHEHI/IHM XUMHUYECKUX peaKuHﬁ.

OGBACHATD 00LIME 3aKOHOMEPHOCTH B U3SMEHEHUU CBOUCTB 3J1EMEHTOB-
METaJUIOB B I'PYIIIAX U UX COeJUHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepH30BaTb GpU3NYECKHE U XUMHUYECKHe CBOMCTBA MPOCTHIX BEILECTB
MeTaJIJIOB U UX coeJuHEeHUH (OKCH0B, THPOKCUIOB, COJIeH) C OIIOPOH Ha
CXeMy, CII0COOBI UX MOJIydeHus], TPYMeHeHNe U 3HaueHUe B IPUPO/ie U XKU3HHU
YeJsIoBEKa.

Pacrio3HaBaTh € NOMOLIbIO KaUeCTBEHHBIX PeaKLMi HOHbI METAJIJIOB (MarHus,
KaJIbIMs, aJII0MUHUSA, ITMHKA, XKeJie3a (2+), kestesa (3+), Meau (2+) ¢
MCI0JIb30BaHUEM TabJIHIbI "XapaKTepHble peaKI[My Ha KATHOHBI".

[11aHMPOBATh U OCYLIECTBJ/IATh HA IPAKTHUKE XUMHUYECKUE SKCIIEPUMEHTHI,
NPOBOJUTb HAGJIIO/IEHHUS, Ie1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CnenoBathb npaBu/aM 6e30MacHOM paboThl B JIa6OPaTOPUM NIPH
MCI0JIb30BAHUY XUMHYECKOH NOCy bl ¥ 060PY0BaHMUS.

[IpOM3BOAUTD BBIUMC/IEHHS 10 XUMUYECKUM YPABHEHHUSIM.

BbicTpanBaTh pa3BEépHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
MHObOpMaIUIO0 U3 y4ebHUKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO
HCI0JIb30BATh U3y4YeHHbIH NOHATHUHHBIN annapaT Kypca XMMHH.

HWcnosb30BaTh NpH BBINOJHEHUH YYeOHBIX 3aZlaHUH U B Ipoliecce
UCCJIeI0BATeIbCKOM J1eTeIbHOCTH HAYYHO-TIONYJISPHYIO JIUTEPATYPY
XHMHY€eCKOT'0 COZlepKaHus, CIpaBOYHble MaTepHasIbl, pecypcel MHTEepHETa
1ocJie pe/iBApUTESbHOM KOHCYJIbTALUH C [IeJaroroM

Pasaen 4. Xumus u okpyxKawmias cpeaa (3 4)

Tema 9. BemectrBa 1
MaTepHuasibl B )KU3HU
Yesi0BeKa

*HoBble MaTepHaJibl ¥ TEXHOJIOTHH. BelljecTBa U MaTepHasbl B
MOBCe/THEBHOM KM3HU YeJloBeKa. XMMHUA U 3l0poBbe. besonacHoe
HCI0JIb30BaHUE BelleCTB U XUMUYECKUX peaKI Ui B OBITY.

XapakTepu3oBaTh POJIb XMMHUH B PA3JIMUHBIX chepax AesaTe/TbHOCTH JIIoAeH,
OCHOBHbI€ BellleCTBA U MaTepHaslbl, IPUMeHseMble B )KHU3HU COBPEMEHHOI'0
JeJI0BEKa.
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(34) [IpupoaHbIe UCTOYHUKH YTIEBOOPOA0B (YroJib, IPUPO/HbIH ras, OGBACHATD YCJI0BUS 6€30MaCHOT0 UCIIOIb30BaHHUS BELIECTB U XUMUYECKUX

HedTb), IPOAYKTHI UX IepepabOTKU, UX POJIb B OBITY U peakuui B ObITY.

MPOMBILIJIEHHOCTH. AHanM3UPOBaTh U KPUTHYECKU OLleHUBATh HHGOPMALHIO O BJAUSAHUHI
OCHOBBI 3K0OJIOTUYECKOM IPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHre IPOMBIIIJIEHHOCTH, CeJIbCKOTO X035HMCTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpy»Katolllel cpefibl (pesesbHO JOMYCTUMAas KOHLeHTpaLus OKpYy’Kalollei cpeabl.

BeuectB — [1J1K). YMeTb 0Ka3bIBaTh NEPBYIO NOMOLIb IPU XUMUYECKUX 0XKOTaX U OTPABJIEHUSIX.
PoJib XMMUM B pellleHUH 3KOJIOTMYeCKUX po6sieM.* [IpyHUMATb y4acTHe B 06CYyKJeHUHU IPO6ieM XUMHUYECKOH U 3KOJI0TMYeCKON

HaNpaBJIeHHOCTH, BbICKa3bIBaTb COGCTBEHHYIO O3HUIIMIO 110 Tpo6ieMe U
IpejJaraTb BO3MOXKHbIE IIYTH €€ pelleHus ¢ Onopor Ha HHpOopMaL U0 U3
y4yebHHMKa U CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa.

[Ipu paspaboTke pabodyeld HporpamMMbl B TeMaTHYECKOM IIJIAHUPOBAHUHU JO/KHBI OBITb yYTeHbl BO3MOXKHOCTH MCIIOJIb30BaHHUSl 3JIEKTPOHHBIX (IUPOBBIX)
06pa3oBaTe/JbHbIX PECYPCOB, SABJASLIMXCA Yy4yeOHO-METOAWYECKMMHU MaTepuasaMu (MyJbTUMeJAUHHbIe IPOrpaMMbl, 3JIEKTPOHHblE Y4eOHUKM U 33/laYHUKH,
3JIEKTPOHHBIE 6UOBINOTEKH, BUPTYaIbHbIE JJAG0PATOPUH, UTPOBBIE IPOrPAMMBbI, KOJUIEKIIUHU [IUPPOBBIX 06pPa30BaTeNbHbBIX PECYPCOB), UCIIOJIb3YEMBIMH JIs1 06y4eHUs U

BOCIMTAHUSA pPaA3/IMYHBIX TPYINN I10Jb30BaTesel, NMpPeACTaBJEHHbIMHA B 3JIEKTPOHHOM (LMGPOBOM) BHJE WU peaju3yIUMH JuJakThudeckhe Bo3MoxkHocTH HKT,
cojJiep>kaHue KOTOPbIX COOTBETCTBYeT 3aKOHOAATe/IbCTBY 06 06pa3oBaHUMU.

2-ii BapHAHT
TEMATHUHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpuUMEpHOro TEMAaTHYECKOTO IUIAHMPOBAHUSA HUCHONB3yeTcs, eciu oOyuatomuecs ¢ 3[IP momydaroT
oOpa3oBaHue B OTACJILHOM KJlacce. B maHHOM BapuaHTe mpejiaraercs:

- U3y4E€HHUE MaTepuasa KpyInHbIMU OJIOKaMU;

- orepexaroniee 00y4eHue;

- BO3MOXKHOCTh NPHUMEHEHHS 3HAHUW B Pa3IUYHBIX YCIOBHUSX (IIEPEHOC 3HAHUW MO aHAJOTUM OT OOIIMX CBOWCTB
pPa3IMYHBIX KJIACCOB BEIIECTB K OONMM M CHEHM(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMUBAET JOJIIO
CaMOCTOSITEIILHOCTH O0YUYaIOIINUXCS TPU H3yYCHUH HOBBIX TEM.

CobOmtomaercss  JIOTMKAa  W3y4YeHUs  BEHIECTB —  CBOWMCTBA  BEHIECTB  OMPEACNSAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENIBHOCThIO, XUMUYECKOW CBSI3bI0O U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAIUIMYECKUX PEIIETOK.
(Tembl: cTpoeHMe aToMma, CTPOCHHE BEIECTBA, BaKHEHIIME MPEICTABUTENIM MPOCTHIX M CIOXKHBIX BEIIECTB, XUMHYECKUE
peakium).

N3MeHeHne miaHupoBaHus 10 pa3/ieJlaM UTeMaM COCTOUT B CIEAYIOIIEM:
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- U3y4YE€HHE OCHOBHBIX BONPOCOB HEOPraHMUECKON XMMHUHU OCYILECTBISETCS B 8§ Kiacce, O0ibllle BpEMEHU BBIJEISIETCA Ha
IpuMeHeHue 3HaHui B 9 kiacce. M3 9 knacca B 8-i1 mepeHoCATCs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX peakiui',
"DNEeKTPOIUTHYECKAs TUCCONHANA. XUMUUECKAE PEAKIIMU B pacTBOpax';

- TepecTaHoBKa TeM, 9 kiacc: tema «Metamisy nepen «Hemeramnammy, T.K. obydatomuecs ¢ 3[IP Gornbiiie 3HAaKOMBI C
MeETaJjlaMU 1 JIErdye XapaKTepU3yloT UX IO CBOMCTBAM U IPUMEHEHHIO;

- TiepepacrpezielieHue coJiepKaHusl OAHUX TeM B Jpyrue (pacKpbIBaeTcs Ha KOHKPETHBIX MpUMEpax ApPyrux teM). Tema
"XuMHsT W OKpyXkammas cpena’ pacKpblBaeTCsl Ha KOHKPETHBIX MpUMEpax B paszgenax "MeTtamibl U UX COCIUHEHHUS ',
"Hemeramisl IV-VII rpynn u ux coenunenus";

- oObenuHeHHe TeM (JaeT OOJblIe BO3MOXHOCTEHM IS MCIOJb30BaHUS CPaBHEHUS — CXOJCTBA M OTJIMYMA;, Tema
«Kucnopoa» u tema «Bogopon»);

- BblgeneHue otaenbHbIX TeM (Tema «llepBoHauanpHble TOHATHS OO0 OpraHMYECKUX BeIIEeCTBax»). BoljeneHue B
OTJENbHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKOM XHMHH'", JA€T BO3MOXKHOCTH YIJIYOJIATH TMOHSTHS: OINpEesIeHHUs,
KJlaccu(ukanus, OCHOBaHUS JJIs KilacCU(PUKalMK, HOMEHKJIaTypa, OOII1e CBOMCTBA BELIECTB, CTPYKTYpa BEIIECTBA, COCTABIICHUE
dopmyn mo obmieit popMylie U 1O Ha3BaHUIO, Ha3bIBaHHE BellecTBa Mo Gopmyne. B 3Tom ciiydyae mporpaMMHBIN MaTepHuan u3
xapakTepuctuk VA moarpymibsl MOKHO JOHECTU HE (PparMEHTOM KapTHHBI «OPTaHUYECKUE BEIIECTBAa», a KaK 4acTh LIEJTOTO.
Mosxet ObITh BblJIeIeHa TeMa «[IpakTHKyM» B KOHIIE IEPBOTO U BTOPOTO T'OJI0OB OOYUEHHUS.

TemaTuuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nHen, 2 roya o0y4eHus)

Tewmbl KonunuectBo yacos B tom uucie Haspanus pa6or
Ha KOHTPOJIEHEIE Ha IPaKTHIECKUe
paboThl paboTh
Paznen «[lepBoHayanbHbIC XUMUUECKIE TOHATHAY, 149

1. Xumus — BaxkHas 00IacTh 4 1 2 IMpakrnueckas pabora Nel « JlaboparopHoe 060pyIOBaHHE U IIPUEMBI

€CTECTBO3HAHUS U MPAKTHUECKOH oOparieHus ¢ HIM

NIeSITETBPHOCTH YeJIOBEKa. [pakriueckas padota No2 «OurncTka 3arpsa3HEHHON TOBapeHHOH cou"
2. BemecTBa ¥ XUMHYECKHE PEaKIHN. 7 - 1 IMpakrnueckas pabora Ne3 «[Ipu3HaKy NPOTEKAHUS] XUMHYECKUX PEaKIIUI
3. KonmdecTBeHHBIE OTHOIICHUS B 3 1 - KontponsHas pabota Nel «IlepBoHauambHbIE XUMHUYECKUE TOHATHS, XUMIUECKHIE

XUMHA (hOpMyIBI ¥ ypaBHEHUSI» 3arPsI3HEHHON MTOBAPEHHON COIH»
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Pasnen ((HepI/IO,I[I/I‘ISCKI/Iﬁ 3aKOH U IEPpUOANICCKasd CUCTEMA XUMHUICCKUX 3JICMCHTOB I[I/I Memnpeneena. CTpOCHI/Ie aroma. Xumuueckas CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHEIC peaKuumn», 154

4.  CrpoeHue aToma 7 1 - KonrponpsHas padota Ne2 «[lepronuueckast cucreMa XMMHUYECKHX 3JIEMEHTOB

[lepuonnyeckuii 3aKoH U J.M. MenneneeBa. CTpoeHue aTomMa»

HEepHOUIEcKast CHCTEMa XUMHIECKHX

anemenToB J[.U. MenneneeBa

5.CtpoeHue BemecTB. XUMHAYECKast 8 1 - KonrponpeHas padota Ne3 «Xumudeckast CBA3b»

CBSI3b.

OKHCITUTEFHO-BOCCTAaHOBHUTEIILHBIE

peakimu

Paznen «BaxHeiinme npecTaBUTEIN HEOPTaHUIESCKUX BEIIECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [pakruueckas padota Ned «[lomydeHne Kucnopoaa U U3y4eHHE €r0 CBOMCTB»
IIpaktnueckas padota NeS «Ilomyuenue Bogopoa u U3ydeHUe €ro CBOMCTB»
KontponsHas pabora Ned «Kucnopon. Bomopon»

7. Boma. PacTBopsL. 5 - 1 [pakruueckas padota Ne6 «[IpuroroBneHne pacTBOPOB C ONPEAEICHHOMN
MaccOBO¥ 10J1€if PACTBOPEHHOTO BEILIECTBA»

8. Teopus 31EKTPOIUTUUECKON 5 - -

JIACCONUALINH

9. Baxxneiimme Kiaccel 11 1 1 KonrponpsHas padota Ne5 «OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COSAMHEHUI

HEOPTaHNYECKUX COCIMHEHUIH IMpakrnueckas pabora Ne7 «PerieHne sckcnepUMeHTaIBHBIX 3a1a4 10 TeMe
«OCHOBHBIE KITaCCHl HEOPTAaHWYECKHUX COSTMHEHUIN)

Pazpmen «BemecTBo M XUMHUYECKHE PEAKIUN», 41

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHUYECKUX PEAKIMH

9 KJIIACC

Tembr

KonmuecTro yacos

B oM gucue

Ha KOHTPOJIbHBIC

paboTht

Ha IMPaKTUICCKUC

paboTst

Hassanwus pabot

Paznen «[loBTopeHue u yriybiaeHHe 3HaHHH OCHOBHBIX pa3/iesioB Kypca 8 kiacca «BelecTBo U XuMudeckue peakuumny, 104

IToBTOpeHue u yriy6iaeHue 3HaHUH 10 1 2 [Ipaktuueckas padota Ne 8 «Peakiyu HOHHOro oOMeHa»

OCHOBHBIX pa3zIesioB Kypca § Kiacca [Mpakrnaeckas pabora Ne9 «KauecTBeHHBIE peaKIii B PacTBOPE»
KontponpHas pabota Ne 6 «DnekTpoauTHuecKas JUCCOIUAIINS»

Paznen «Mertamisl 1 UX coequHeHus», 204

1. O6ye cBOMCTBA METAJLIOB 4 - -

2.Mertasl 1 UX COeIUHEHUS 16 1 1 Ipakrnueckas pabora Nel3 «Penienue sKCriepUMEHTAIBHBIX 3324 [0 TEMe

«MeTaJutsl ¥ UX COeTUHEHUSI»
KonrtponpHas padota Ne§ «MeTamisny
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Paznen «Hemeramst IV-VII rpymmn v ux coemuHenus», 244

3.00m1as XxapaKTepruCTHKa
XUMHYECKUX >1eMeHToB Vlla
rpymisl. ["ajgoreHsl.

4 _

4.001mas xapakTepucTHKa
XUMHYECKUX 311eMeHToB Vla
rpymmnsl. Cepa 1 ee COeqUHEeHHUSL.

5.001mast XapaKTepucTuKa
XHMHYECKHX 2JIeMEeHTOB Va
rpymnmsl. A3ort, pocdop u ux
COC/IMHCHUSL.

[Ipaktuueckas padota NelQ «[loxydyeHne aMMuaka U U3y4eHUE €r0 CBOMCTB»

6.0011as XxapaKTepucTHKa
XHMHYECKHX 2eMeHToB [Va
rpynnsl. YTiaepos, KpeMHHUH U UX
COCIMHCHUSL.

[Ipaktuueckas padota Nell «[loxydeHne yraekucaoro raza 1 M3y4eHUe ero CBOHCTB»
Ipakrnueckas pabora Nel2 «PenieHue 3KCIepUMEHTANBHBIX 3324 [0 TeMe
«Hemetamns! IV-VII rpynm 1 ux coe tuHESHHI )

KontponpHas padota Ne7 «Hemerammsi»

Paznen «[lepBoHayanpHbIe XMMHUYECKHE NOHATHS 00 OpraHHYECKHX BemecTBaxy, 104

7. IlepBoHavYaIbHbIE XUMUUECKHE
MOHATHS 00 OPraHUYECKHUX
BEIICCTBAX

10 -

Paznen «O0o6menne Matepuana no kypey «Heopranuueckast Xumusi», 44

13. Xumus 1 okpyxarolias cpeza.

14. O600mmenne Marepraa 1mo
Kkypcy «Heopranudeckast XUMUI»

KonTponsHas pabota Ne9 «Mrorosast pabora 3a Kypc HEOPraHHIECKOI XUMHI

Bcero 136 u
8 KJIACC

(2 4 B HEZIEMIO, BCETO 68 1)

MpumepHble Tembl,
pacKpbiBaloLWme faHHbIW pasgen
nporpammsl,

M KONNYECTBO 4acos.,
OTBOAUMOE Ha UX U3yuyeHune

OcHOBHOe coaepKaHue

OCHOBHbIE BUAbI AeATENbHOCTU
obyuatowmxca

Pasnen 1.IlepBonayajibHble XUMHAYeCKUe NOHATHsA(14 1)
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TeMma 1. XuMuUA — BaXKHasa
06J1aCTh €CTeCTBO3HAHUA U
NPaKTHYEeCKOM A esaTe/IbHOCTU
YyejioBeKa

(44)

*XuMHusi B cUcTeMe HayK. Posib XMMHUM B KU3HHU

yesoBeka.*Tesma u BemecTtBa. Pusnyeckre CBOKWCTBa
BemecTB. [lpaBuyia  6Ge3omacHoro  o6palieHUss ¢
BelIeCTBaMU U JIabOpaTOPHBIM 060pyZOBaHUEM. UYHCThie
BelmecTBa U cMecd. CrnocoGel pasfgesieHUs cMecel.
*[loHATHE 0 METOAAX NO3HAHUS B XUMHUM.*
JleMOHCTpanuu

1. JlabopaTopHOe 060pyi0BaHUE.

2. PaznuuHble BUJbI XUMUUYECKOH nOCyAbl. 3. 06pasubl
BeIlleCTB.

4. Cioco6bl pa3fesieHust cMmecei (puibTpoBaHue,
BbIMAapUBaHUe, AUCTUJLISALUsI, XpoMaTorpadusi).
JlaGopaTopHble ¥ NPpaKTHYeCKHe pa6boThl
JlabopaTopHbIE ONBITHI:

Onucanue GpU3NIeCKUX CBOUCTB BELECTB.

Pa3pesieHre cMecH C TOMOLbI0 MarHUTA.
[IpakTHyeckue paboThbl:

Ne 1.J/labopaTopHOe 060pyAOBaHKE ¥ MPUEMBI 0OpalleHNs
C HUM

Ne 2. OyucTKa 3arpsi3HeHHOH MOBapeHHOU Con

PackphIBaTh CMBIC/I H3y4aeMbIX MOHSATHIH C MOMOILbIO [Ieiarora.

PackprIBaTh posib XMMUH B TPUPO/ie U )KU3HU YeJI0BEKa, eé CBSA3b C JPYTUMHU HayKaMH.

Pa3nnyaTh YHCTBHIE BellleCTBA U CMeCH; OZHOPOJHbIe U HEOJAHOPOJHbIE CMECH;

Paznuyath GU3MUECKHE U XUMUYECKHE SIBJIEHUS C ONIOPOY Ha ONpe/ieseHHs.

Omnpefe/isiTh IPU3HAKK XUMUYECKUX PEaKI|i 1 YCI0BUs UX IPOTEKAHHUS.

CyieoBaTh MpaBUIIaM [0J1b30BaHHSI XUMUY€ECKOH TTOCYZ0i U 1aGopaTOpHBIM 060pyLOBaHUEM, A
TaKXKe NpaBUJIaM 0GpalleHHst C XHMUYeCKHMHU Bellle-CTBAMU B COOTBETCTBHH C
WHCTPYKIUSAMH IO BbINOJTHEHUIO IPAaKTHYECKUX PabOT M0/, KOHTPOJIEM NeJjarora.

[I1aHUPOBATh ¥ NPOBOAUTb XUMHUUECKUN SKCIIEPUMEHT 110 U3yYEHHUIO U ONTMCAHUI0 PU3UYECKUX
CBOJCTB BeIECTB, CIOCOGOB pa3zesieHus CMeceil BelecTB 10/ pyKOBOACTBOM MeAarora ¢
06CyK/IeHHEeM IJIaHa paboThI.

Hcnosib30BaTh Y BBINIOJHEHHUH Y4e6-HbIX 3aJJlaHUH U B IIpOLlecce UCCIeJ0BATeNbCKON
JlesATe/IbHOCTH Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY XUMHUECKOTO COZePXKAHUS, CIPaBOYHbIE
MaTepHaJbl, pecypchbl MHTepHeTa noJ pyKoBOJCTBOM IeJarora.

BeicTpauBaTh pa3BEépHyThIe MUCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha HHGOPMALHIO U3
y4eGHUKA U CIPaBOYHBIX MaTePHAJIOB, FPAMOTHO MCHO0JIb30BaTh U3y4YeHHbIH NOHATHHAHBIN
anmnapart Kypca XuMHUH

Tema 2. BemectBa
U XUMHYECKH e peaKLuu

(74)

ATOMBI U MoJIeKyJ/bl. XUMHAYeCKUe 3JieMeHThbl. 3HAaKU
(cMMBOJIBI)  XMMHUYECKUX OTHocUTeIbHAsI
aToMHas Macca. [IpocTble U cl0XKHbIe BelljecTBa. ATOMHO-
MOJIEKYJISIPHOE yUYeHHe.

3JIEMEHTOB.

Xumuyeckass ~ ¢opmysna.  BaJeHTHOCTb  aTOMOB
XMMHUYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB.*  OTHOCUTEJbHasi  MOJIEKYJIIpHas  Macca.

MaccoBas A0Jid XHMHWYeCKOro 3JieMeHTa B COeJUHEHHH.
dusryeckne M XUMUYECKHE SIBJIeHUS. XUMHU4YecKas

peaknuss M eé MNPU3HAKU. YpaBHEHUS XUMHUYECKHUX

peaknuu. 3aKoH coXpaHeHHs Macchbl BellecTB THIbI

XUMUYECKUX  peakuud (coejMHEHUe, pa3/IOKeHUe,
3aMellleHHe, 0OMEH).

*M. B. JIoMOHOCOB — y4éHbIA-3HLUKIONEJUCT.*

AeMmoHcTpauumn

dusuyeckue ABJeHUs (pacTUpaHUe caxapa B CTYIIKE,
KUIIEeHUE U KOH/IeHCallvsl BOJbI U T. [1.).

XuMmunyeckue siBjeHus (ropeHre CBeuH, pasJioKeHue
caxapa, B3aUMO/JleiCTBUE CEPHOU KUCJIOThI C XJIOPUJ0M

[IpMeHATD ecTeCTBEHHO-HAy4YHble MeTO/Ibl IO3HAHUA (B TOM YuCJle HAb/II0/leHHE,
MO/leJIMPOBaHMe, 3KCIIEPUMEHT) U OCHOBHBIE ONlepaliy MBICJUTEIbHOH [lesITeIbHOCTH
(cpaBHeHUe, KIaccuUKaAILMs) s U3yYeHHUs BELIeCTB U XUMHUUECKUX PEAKIUI C OOPOi Ha
aJITOPUTM HJIU CXEMBI.

PackpbIBaTb CMbIC/ U3yYaeMbIX TIOHATHH U 3aKOHOB U NPUMEHSITb 3TH NOHATHS IPU ONUCAHUU
CBOWCTB BellleCTB U UX NPeBpallieHHH ¢ OOpPOH Ha IJIaH U KJII0YeBbIe C10Ba.

PasnnyaTh Pusnyeckue U XUMHAYeCKUe IBJI€HHUs], 00bSCHATD UX CYILIHOCTb C TOYKU 3pEHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHUs C ONIOPOM Ha OIIPeJie/IEHUS U CXEMBI.

OnpefesiTh NPU3HAKKU XUMUYECKUX PeaKLMH, YCI0BUS UX IPOTEKAHUS.

OGBACHATD CYIHOCTb GU3NYECKUX U XUMHUYECKHX ABJIEHUH C TOYKU 3peHHs] aTOMHO-
MOJIEKYJITIPHOI'O yYeHUS C UCTIO0JIb30BaHNEM BU3yaIbHOHN ONOPHI.

KnaccuduruupoBaTh XMMHUeCKHe peaKI U (10 YUC/IY U COCTaBY pearupyoux u
006pasyroIIuXCs BeleCTB) C ONOPOI Ha CXEMBI.

CocTaBJsATb GOPMyJIbl GUHAPHBIX BEIECTB 110 BaJIEHTHOCTH U ONPeJeJIATb BaJIEHTHOCTD 110
dopMyJ1aM BelleCcTB € ONMOPOH Ha aJITOPUTM yueGHbBIX e HCTBUH.

PacctaBiaTh K03pPUIMEHTHI B YpaBHEHUAX XUMHUYECKHX PEAKIIUH C OIIOPOH Ha aITOPUTM
y4eOHBIX e ICTBUH.

CriefoBaTh NpaBUJIaM N10J1b30BAHUS XMMUYECKOH IOCY 101 1 JaGOPAaTOPHBIM 060pyJ0OBaHHUEM, &
TaKKe NpaBUJIaM 00pallieHHs C Bell|eCTBAMHU B COOTBETCTBHH C MHCTPYKLUSAMH 10 BBITIOJTHEHHIO
J1abopaTOPHBIX XMMUYECKHUX OTIBITOB 10/ KOHTPOJIEM TIeJlarora.

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3aZlaHUK U B ITpoLiecce UCCIe 0BaTeIbCKON
JlesITE/IbHOCTH HAay4YHO-IIONYJISIPHYIO JIMTEPATYPY XMMHUYECKOI'0 COEPKaHHUS, CIIpa-BOY-Hble
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6apusi,

pasnoxeHue rugpokcuzaa menu(1l), B3anmMogericteue
»KeJie3a C CepoH, B3aUMO/IeICTBHE XKeJie3a C paCTBOPOM
cosiu Mmeau(1l)).

OMBIT, UWIJTIOCTPUPYIOLINHI 3aKOH COXpaHEHHUs MaCChL

NabopaTopHble 1 NpaKTUYeckue paboTbl

JlaGopaTopHbIE OMBITHI:

[Ipumepr! pr3MveCcKUX sIBJIeHUH (1J1aBJeHHe BOCKa,
TasiHUeE JIbJA).

[IpMepbl XUMUYECKUX sIBJIeHUH (MpOoKaJMBaHUe MeJHOH
MIPOBOJIOKH, B3aUMO/IeICTBYE MeJia C KHCIOTOH).

Mopenu aTOMOB U MOJIEKY.I.

[Ipakruaeckas padota Ne3. [Ipu3zHaku mpoTeKaHHS
XUMHUUYECKUX PEAKLUM.

BbluncneHums

— OTHOCUTEJIbHOU MOJIEKYJIIPHOM MacChl BEIECTB;

— MacCcOBOM J,0JIM XMMUUYECKOT0 3/1IeMeHTa o GpopMyie
CcoeJIMHEeHUs

MaTepHaJibl, pecypcbl UHTep-HeTa oJ, pyKOBOACTBOM Iefarora.

BbicTpanBaTh pa3BépHyThbIe MMCbMEHHbBIE H YCTHBIE OTBETHI C 0NOPOM Ha MHPOPMALHIO U3
y4ebHHKa U CIPaBOYHBIX MAaTePHUAJIOB, PAMOTHO HCII0JIb30BaTh U3yYeHHbIH NOHATUHHBIN
anmapar Kypca XMUMUH1

Tema 3. KotmuecTBeHHbIE
OTHOLIEeHHs B XumMuu (34)

KosmyectBo BemjectBa. MoJib. MosisipHasi Macca. 3aKoH
ABoragpo. MouiApHbIE 06BEM  Tra3oB.
XUMHYECKOH  opmy.Je.
XUMHYECKOr0 3JIeMEHTA B COeAMHEHHUM, KOJIM4eCTBa

Pacuetsl 1o
PacueThl  MaccoBod  A0JIM
BelLeCTBa, MOJIAPHOW Maccbl. PacyéTbl MO XUMUYECKUM
YPaBHEHUSIM.

JeMoHcTpanys:

- 06pasibl BEeLeCTB KOJIMYECTBOM OJUH MOJIb

Bbruuncienus:

-pacuet no ¢popMyJie U 10 XMMUYECKOMY YPaBHEHUIO

PackprIBaTh CMBIC/I U3y4aeMbIX MOHATHUH U IPUMEHSATh 3TH IIOHATHS, a TaKXKe U3yYeHHble
3aKOHbI ¥ TEOPHUH [IJIs1 peLlleHUs] pacyéTHBIX 33/1a4 C HOMOLIbIO [e/iarora.

BBIYHC/ISITH MOJISIPHYIO MacCy BelleCTB; KOJIMYEeCTBO BEIEeCTBa, 06bEM ra3a, Maccy BelecTna ¢
omnopo¥i Ha o6pa3sel, Ha GOpMYJIb;

[IpoBOAUTD PaCYEThI 10 YPaBHEHUAM XUMUYECKUX peaKIMi ¢ 0II0poii Ha 06pa3sel], aJlrOPUTM
y4eOHbIX JeHCTBUH: KOJIMUECTBa, 00bEMa, MacChl BELECTBA [0 N3BECTHOMY KOJIUYECTRBY,
06bEMY, Macce peareHTOB MK IPOJYKTOB PEaKIHH.

BbicTpauBaTh pa3BEPHYThIE MHCbMEHHbIE U YCTHbIE OTBETHI C OMOPOi Ha HHGOPMALIHIO U3
y4eGHMKA U CTIPABOYHBIX MaTePHaJIOB, TPAMOTHO UCNOJIb30BaTh U3y4YeHHbIH NOHITHIHBIH
anmnapaT Kypca XMMHH C IIOMOIL[bIO [le/Iarora.

Paspen 3. [lepuoguyeckuii 3aKkoH U [lepruoanyeckas cucTeMa XUMHUYecKUX 3j1eMeHTOB /I. U. MeHAesieeBa.
CTpoeHue aTOMOB. XUMHUYecKas CBA3b. OKUC/INTE/IbHO-BOCCTAHOBHUTE /IbHbIE peakuuu (15 )

Tema 4. CTpoeHue aTtoma.
Mepuognuecknii 3aKoH 1
Nepunopuueckas cucrema
XUMMUYECKUX 3/1IeMEHTOB

A. N. Mengeneesa. (7 4)

[lepBble  NMONBITKM  KJIACCUPUKALUHU  XUMHYECKHUX
aneMeHTOB. [IOHATHE O rpynmax CXOJHBIX 3JIEMEHTOB
(ues04HbIE W 1LEJIOYHO3eMeJIbHbIE MeTaJl/Ibl, I'aJIOreHbl,
HHEepTHble rasbl). *JjieMeHTbl, KOTOpble 006pa3ylT

aMbOoTepHbIE OKCU/BI U THAPOKCUABL*

PackpbIBaTh CMbICJ/I TIEPUOAUYECKOT0 3aKOHA [10/] pyKOBOACTBOM IleJjarora.

[ToHuMaTh cylecTBOBaHHE IEPUOJUIECKON 3aBUCUMOCTH CBOHCTB XUMUYECKUX 3JIEMEHTOB
(M3MeHeHUe paInyCcoB aTOMOB U 3JIEKTPOOTPULIATEJIbHOCTH) U UX COeJUHEHUH OT
H0JIOKEHUS B IEPUOAMYECKON CUCTEME U CTPOEHHsI aTOMa C UCIOJIb30BAaHUEM CXeM U TabJIHULL.

YcTaHaBIMBATD CBA3b MEX/Y [10JI0KEHHUEM 3JIeMEHTA B IepUOJUYECKOM CUCTEME U CTPOeHUEM
ero atoma (cocTaB U 3apsJ AApa, obliee YUC/I0 3JeKTPOHOB U pPacnpe/iesieHHe UX 10
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[leppoguyeckuin 3akoH. Ilepuoauveckasda cucreMa
. U. MenpeneeBa.

* IIMHHOTIepUOTHAsA*GOpMBbI

XUMHYECKUX
KopoTkonepuosHas u
[lepuosnyeckolt cHUCTEMBl XHMHUYECKHX 3j1eMeHTOB /l.

3JIEMEHTOB

W. Menpeneesa. [lepruoap! v rpynnsl. PU3ndecKud CMbICIT

NNopAAKOBOro HOMeEpa, HOMEpOB IeproJa U TIPYINIbI

aJieMeHTa.
CtpoeHue aTOMOB. CocTaB ATOMHBIX
anep.*MsoTonbl*3neKTpoHbl. CTpoeHHE  3JIeKTPOHHBIX

060s104eK aTOMOB TNepBbIX 20 XUMHUYECKUX 3J€MEHTOB
[lepuoguyeckoit I W. MengesieeBa.
XapakTepucTHKa 3JleMeHTa 10  €ero
nosioxkeHuto B [lepuoguyeckoit cucreme /[l. U. Mengeneena.

*3aKOHOMEPHOCTH pazuyca aTOMOB
XUMHYECKUX 3JIEMEHTOB, MeTaJlJInYeCKUX u
HeMeTa/I/IMYeCKUX CBOMCTB MO TIpynmnaM U IepHuojaM.

CHUCTEMbI
XHUMHYE€CKOTro

HU3MEHEHUA

3HavyeHue Ilepuognyeckoro 3akoHa M [lepuoanyeckoi
CUCTEMBI XUMHUUYECKHUX 3JIEMEHTOB [ pa3BUTHUS HAyKU U
npakTuki. [[. U. MeHjesileeB — yYEHBIN U IPaOXKJaHUH.*
AemoHcTpauumn
KopoTkonepuoHas v AJIMHHONEPUOHAsIGOPMEI
[leproanyeckod cHCTeMbl XUMHUYECKUX 3J1eMEHTOB
[J. U. MeHeneeBa.
O3HakoMJIeHHe ¢ 06pa3LaMu MeTaJIJIOB U HEMETaJLJIOB.
Na6opaTopHble U NpakTMYeckne paboTbl
JlabopaTOpHBIH OMNBIT:

BsanMogelicTBMe THApPOKCHJA LHUHKAa C PacTBOpPaMH
KHUCJIOT U Ljesiouelt

3JIEKTPOHHBIM CJIOSIM) 110 00pasuy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3/1eEMEHTOB U UX COeJMHEHHUH N0 rpynnaM u
nepuozaM Ileproanyeckor CUCTEMBI C TOMOILBIO NTeJjarora.

XapakTepu3oBaTb XUMUYECKHE 3/IeMEHTBI NIEPBbIX TPEX ePHO/0B, Ka/lHs, KaJIbLHA [0 UX
nosioxkeHuto B [lepuoaudeckoit cucreme /I. U. MeHnpeneeBa.

CrnefoBaTh npaBuiaM 6€30IaCHOM paboThI B JJAGOPATOPUU IPU M CII0Ib30BAHUH XUMHUY€ECKON
HoCyZibl U 000PYAOBaHUS 0/, KOHTPOJIEM NleJjarora.

BoicTpanBaTh pa3BépHyThbIe MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha UHGOPMALIHIO U3
y4ebHHKa U CIPaBOYHBIX MAaTepPHUAJIOB, FPAMOTHO HCII0JIb30BaTh U3yYeHHbIA NOHATUHHBIN
anmapar Kypca XMMHH 110cJle CTPYKTYPHUPOBaHUS MaTepuaJia C UCI0JIb30BaHUEM KIIHILIE.

Hcnosib30BaTh NPH BBINOJHEHUH yYeOHBIX 3a/JaHUH TEKCThI yueGHUKA 1oc1e
CTPYKTYPUPOBaHMSA MaTepHaJa, ClipaBo4Hble MaTepuasl ([leprosndeckyto cucteMy
XUMHYeCKUX 3jieMeHTOB /l. . MeHzeieeBa, TabJIMIy PAaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJied B BOJie, 3/IEKTPOXUMUYECKU N PsJ] HANIPSDPKEHU M MeTaslloB).

Hcnosib30BaTh NPU BBINOJIHEHUH YUYeOGHBIX 3a/JaHUH U B IPOLIECCE UCC/IE[0BATEIbCKOM
JlesITe/IbHOCTH HayYHO-TONYJISIPHYIO JIUTEPATYPY XUMHUUECKOT0 COZlePXKaHUs, CIPaBOYHbIE
MaTepHaJbl, pecypcbl UHTepHeTa NoJ pyKOBOJCTBOM NeJjarora

Tema 5. CTpoenue BemecTs.
Xumuyeckas CBs3b.
OxucanTeabHo-
BOCCTAHOBHTEJIbHbBIE PEAKIHH

(81)

Xumudeckass  cBs3b.  KoBajeHTHas — (monsipHass W
HETOJIApHAs1)  CBSI3b.  *DICKTPOOTPHLATECIBHOCT  ATOMOB
XAMHYECKHX 3JIEMEHTOB.* Honnas CBS3b. *Turn
KPHUCTAJUTMYCCKUX PEIICTOK. ™

CreneHb OKHCJIEHUS. OKHUCIUTENBHO-

BOCCTAaHOBUTEJIbHbIE pPEaKIHH. HpOL[ECCbl OKHCJ/IEHHUA U
BOoCCTaHOBJIeHUA. OKHUCIUTENN U BOCCTAHOBUTEJIH.

JemoHcTpanun
OKHCIIUTEIFHO-BOCCTAHOBUTEIbHBIE pe€aKuuun: TOpeHue,

PackprpIBaTh CMBICIT H3y9aeMBbIX TIOHATHH 110]] PYKOBOJCTBOM IIEarora.

OmnpenensaTh BUI XUMHYECKON CBSA3U B COEJUHEHUH C UCTIOIb30BAHUEM CXEM.

OrnpenensTb CTENEHb OKUCICHUS XUMHYECKOT0 3JIEMEHTA 110 (JOPMYJIe ero COSMHEHHS C
HCIIOJIb30BaHUEM AJITOPUTMA.

OmpenensiTs HIEMEHT (BEIIECTBO) — OKUCIHUTENb M MIEMEHT (BEIECTBO) — BOCCTAaHOBHTEIb.

OOBACHATH CYIIHOCTh NIPOLIECCOB OKUCTIEHHS M BOCCTAaHOBIICHUS.

CocTaBiATh AEKTPOHHBIH OaJlaHC ¢ YIETOM YHCIIa OTAAHHBIX M MPUHSATHIX 3IEKTPOHOB.

CocTaBATh ypaBHEHHE OKUCIHTEIFHO-BOCCTAHOBUTENEHOM PEaKkiy 0 alropuTMy pasbopa
OKHCITHTEIIbHO-BOCCTAHOBUTEIBHOM PeaKInm.

Hcnonp30BaTh MpH BEIMOIHEHUH yI€OHBIX 3aJaHUH TEKCTHI ydeOHMKA MOCIIE CTPYKTYPHPOBaHUS

MaTepuaia, CIpaBOYHbIE MaTepPHAIBI (IEPHOINIECKYIO CHCTEMY XUMHIECKHX d1eMeHToB J1. M.
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pCaKru pasjI0kKEeHUA, COCANHCHUSA

Menpeneea, TaOJIHIly paCTBOPUMOCTH KUCJIOT, OCHOBAHHI U COJIEH B BOJIE, IIEKTPOXUMHIECKHUHN PsI
HaIpsHKEHUI MEeTaJlIoB)

Pazzen 2. BaxkHeiiline npeAcTaBUTE/IN HEOPraHUYeCKUX BelecTs (35 1)

Tema 6. Kucnopoga. Bogopog,.
(14y4)

Bosgyx — cmech rasos. CocraB Bo3zyxa. Kuciopox —
ajeMeHT U mpocroe BelecTBo. 030H. HaxoxzaeHue
KMCJI0poJa B Hpupoje, ¢uU3NYecKHe W XUMHYECKHE
cBOMcTBa. Peaknuu ropeHHsi INPOCTBIX U  CJIOXHBIX
BeulecTB. *TemnoBoit 3ddeKkT XUMHUUecKOH peakuuu.*
JK30- U 3HJOTEPMUYECKHE DeaKLUH, *TepMOXUMHUYECKHe
ypaBHeHUs.* [loHATHE 06 okcujax. CrocoGbl MosiyyeHus
KMCJIOpoJa B JIabopaTOpUM U NPOMBIIIJIEHHOCTH.
NpUMeHEeHHe KHCJI0poJa. KPYyroBOPOT KHCJIOpoJa B
npupo/ie. TonJIMBO: YroJib U MeTaH. 3arpsi3HeHHe BO3/yXa,
yCUJIeHHe TapHUKOBOro 3G peKTa, pa3pylieHre 030HOBOTO
cnosl.

Bomopon — IpOCTOE  BELIECTBO.
HaxoxzeHue Bojoposja B mnpupoje, ¢u3UYeCKHe U
XMMUYECKHE CBOWCTBA (HA HIpUMepe B3aUMOJAEHUCTBUS C
HEMeTa/U/IaMM M OKCHUAAMM METa/lJIOB), NPHUMEHEHHUE,
*croco6bl noJsiydeHus.® [loHsTHe o KucaoTax KucioTsl u

3JIEMEHT )54

COJIH.

AeMmoHcTpauuun

B3aumogericTBue pocdopa, cephl U KeJsie3a C KUCJIOPOI0M
(BO3MOXXHO HCIMOJIb30BaHKE BU/IE00IBITOB).
OnpejesieHue cofepKaHUs KUCA0pPO/ia B BO3yXe.
OnbIThI, EMOHCTPUPYIOLIYE YCI0BUS BOSHUKHOBEHHUA U
NpeKpalieHUs TOpeHHUs.

Na6opaTopHble U npakTMyeckne paboTbl

JlabopaTOpHBIH OMBIT:

0O3HaKoMJIeHHE € 06pa3laMu OKCH/OB.

[IpakTHyeckast paboTa:

Ne 4. [losiyyeHue KUCJI0pPO/a, U3yYeHHE ero CBOMCTB.
Ipakruueckas padota Ne5. [TonydeHne BOOpOa U U3yUCHUE
€ro CBOWCTB.

Boruuciaenus

PacKpbIBaTh CMBIC/ M3y4aeMbIX HOHATHH U IPUMEHATb 3TH IOHATUSA NPU ONMCAaHUH CBOWCTB
Bell[eCTB U UX IpeBpalleHNH C HCI0JIb30BaHUEM ONIOPHBIX CJIOB U KJIHIIE.

XapakTepu30BaTh (OMUCHIBATE)C ONOPOL HA NIAH, CXEMY, KPAMKYIO 3aNUcCh
COCTaB BO3AyXa, GU3HYeCKHe U XU-MUYeCKHe CBOMCTBa KUCI0POAA, CIOCOOBI ero NoIy4eHHus,
NpUMeHeHNe U 3HaYeHHe B IPUPO/ie U )KU3HH YeJIoBeKa.

CpaBHMBATh peaKIuy rOpeHus U MeJIJIEHHOTO OKHCJIEHHUS C ITpe/iBapUTeIbHBIM 06CYKJeHNeM
napaMeTpOB CPaBHEHHS.

CobupaTb NpUGOPHI A1 NOJIYyYeHHUsI KUCA0Po/a (BbITECHEHHEM BOAbI U BO3/yXa).

Pacrno3naBaTb ONBITHBIM yTéM KHUCIO0POJ 0], KOHTPOJIeM Nlefarora.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY JJ15 COCTaBJIeHUA GopMy.1 BelecTB, MOJIEKYIAPHBIX
ypaBHEHUH XMMHUYeCKUX PeaKL Ui ¢ yyacTueM KUCI0pOoAa.

OGBACHATD CYLIHOCTb 3KOJIOTUYECKUX NP06JieM, CBA3aHHBIX C 3arps3HeHUEM BO3/yXa.

CnenoBaTh NpaBU/aM 6e30MacHOM paboThl B 1a6OpaTOPUU NPU UCTOJIb30BaHUM XUMHUYECKOU
nocy/ibl ¥ 060pyA0BaHUs O/, KOHTPOJIEM TIeJ]arora, a Tak»xe IpaBuiaM o6palieHus ¢
rOpIOYHMMH BeIeCTBAMU B OBITY.

[In1aHUpOBaThb U OCYLIECTBJIATh Ha IPAaKTHKe XUMUYECKHe SKCIIEPUMEHTBI, IPOBOJUTh
HabJ/110fieHus, AelaTh BbIBOABI 110 pe3y/ibTaTaM 3KCIepU-MeHTa [0/ PyKOBOACTBOM IeJjarora.

Y4yacTBOBaTb B COBMECTHOM paboTe B rpymie.
Hcnonb30oBaTh NpH BBINOJIHEHUH yU4eOHBIX 3aJaHUH U B IIPOLiecce HCCle[0BaTeIbCKOM
JlesITeIbHOCTH HAay4YHO-MONYJISIPHYIO JIMTEPATYyPy XUMHUYECKOI'0 COAePKaHMs, ClIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa NoJ| pyKOBOACTBOM lleiarora.

BbicTpauBaTh pa3BépHyThble MMCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOI Ha MHPOPMALUIO U3
y4e6HMKa ¥ CIPaBOYHbIX MaTe-
pHaJIoB C ONIOPOM Ha IUIaH, TPaMOTHO UCNOJ/Ib30BaTh U3y4eHHbIH NOHATUNHBIN annapaT Kypca
XUMHUH
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— MOJIEKYJIIPHOW Macchl KUCJIOPO/ia U 030HA Ha
OCHOBAHHUH aTOMHOM MacChl XMMHY€ECKOTr'0 3J1eMEHTa

Tema 7. Boaa. PacTBopbl.
TloHATHE 06 OCHOBAHMAX

(54)

Boga. Ee cocraB. CtpoeHue. Mosekyabl.*®usnveckue
cBOWcTBA BOJbl. Boja kak pacTtBopuTesb.*PacTBOpHIL.
*T[loHsiTHe O PacTBOPUMOCTH BelllecTB B BoJe. [loHsaATHE O
HaCbIIleHHbIX M HEeHACHIIeHHbIX pacTBopax.*MaccoBast
JoJis BeuwiecTBa B pacTBope. PacyeT MaccoBoil ngosu
BELIECTBA B pacTBope (MpoLieHTHasA KOHIIEHTPALUs).

*XuMHUYecKre CBOUCTBA BOAbBI (pa3/iocKeHUe, peaKIuu C
HaTpHeM, OKCU/JIOM KasibLus, oKcuioM cepbllVIIoHsaTHE 06
OCHOBaHMSAX. Posb pacTBOpOB B NpHUpPOZAE U B KU3HU
yesioBeKka. KpyrosopoT Bozbl B mpupoje.* 3arpsisHeHHe

NMPUPOAHBIX BOJ. OxpaHa ¥ OYUCTKA NPHUPOJAHBIX BOA.

[AemoHcTpauum

JJ1eKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMO/JeHCTBHE BOABI C
MeTtasiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BUJleOMaTepHaJIoB).

PacTBopeHHe BeLeCTB C Pa3JIMYHON PACTBOPUMOCTHIO.
HccnenoBaHre pacTBOPOB KUCJIOT U Liiesio4eil ¢ MOMOIIbIO
HWH/AUKAaTOPOB.

Nab6opaTtopHble u NpakTU4eckne pabortbl
IIpakmuuyeckas paboma:

Ne 6. [IpuroToBJ/ieHHe PacTBOPOB C oNpe/ieIEHHON
MaccoBOM JloJIel pacTBOPEHHOI0 BellecTBa.

PacKpbIBaThb CMbIC/ U3yYaeMBbIX IOHATHH U NPUMEHSATD 3TH NOHATHUS IPU ONIMCAaHWU CBOKCTB
BeLIeCTB U UX IpeBpallleHuH C MOMOLIbIO Ilefjarora.

XapakTepu3oBaTh GpU3NUECKHE U XUMHUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK paCTBOPHUTEJIS B
IPUPOJHBIX NPOLECCaX C ONOPOH Ha IJIaH U CXeMy.

CocCTaBJISITb YpaBHEHUsI XUMUYECKUX PEAKIHMH C yYaCTHEM BO/IbI C OTIOPOH Ha CXEMY.

OGBACHATD CYIHOCTb 3KOJIOTUYEeCKUX IPOOJIEM, CBS3aHHBIX C 3arpsi3HEHUEM ITPUPOHBIX BOJ,
Croco6bl OYUCTKHU BOZbI OT IPUMeECEeH, Mepbl 110 0XpaHe BOJ OT 3arpsi3HeHHs MocJie
peBapUTebHOTO CTPYKTYPHUPOBAaHUS MaTepHaJa.

[11aHUPOBATh U OCYILECTBJATh Ha IPAKTUKE XUMUYECKHE IKCIIEPUMEHTDI, IPOBOJUTh
HaOJII0JIeHus, JleJ1aTh Bbl-

BO/IbI 10 pe3yJIbTaTaM 3KCIIepUMEHTA 10/, KOHTPOJIEM 1eJJarora, C UCIoJIb30BaHUEM KIIHILIE.

CneznoBaTh NpaBUaM 6e30MaCHON paboThI B TaGOPAaTOPHUH NTPHU UCIOTb30BAHUH XUMUYECKON
nocy/ibl 1 060pyl0BaHUsA 110/, KOHTPOJIEM Tefiarora.

[IpoBOANUTDb BBIYMC/IEHHS C IPUMEHEHHEM MOHSATHS «MaCccoBasi 0J1s1 BELECTBA B PACTBOPE» C
onopoi Ha GpOopMyJIbL.

Hcnosb30BaTh NpH BBINOJIHEHUH y4e OHbIX 33/JaHUH U B IIPOLiecce UCCIeJ0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-TONYJIAPHYIO INTEPATYPY XUMHUYECKOT0 COZlep>KaHUsl, CIIPaBOYHbIE
MaTepHasbl, pecypcbl MHTepHeTa oJ pyKOBOACTBOM Ie/arora.

BbicTpanBaTh pa3BEépHYThIE TMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha UHPOPMaLHI0 U3
y4eOHMKa U CIPaBOYHBIX MAaTEPHAJIOB, FPAMOTHO UCII0/Ib30BATh U3y4YeHHbIN NOHATHUIHBIN
anmapar Kypca XMMHH 110CJIe TPeiBapUTeNbHOT0 CTPYKTYPHUPOBAHUS MaTepHaJa.

Tema 8. dneKTpoIMTUYECKAA
Aucconyanusa. XuMU4ecKne
peakIuM B pacTBoOpax

(54)

TeOpI/ISI 3J'IeKTpOJ'IPITPI‘{eCKOﬁ JUCConranuu.
3J'I€KTpOJ'II/ITI/I‘leCKa$I Jucconuranus. SHCKTPOHI/ITBI u
HEBJIICKTPOJIUTHL. KaTI/IOHI)I, AHUOHBI. *MexaHu3M

JUCCOLUALMY BELIECTB € Pa3IMYHBIMHU BUJAMU XUMHYECKOH
ces3u. [TonsiTne ocrenenu auccormanuu. *CribHble U crialble
INEKTPOITUTEL

Peaxnyn noHHOTO OOMEHa. YCIIOBUS NMPOTEKAHUS PeaKIuii
HOHHOTO 0OMeHa 1o KoHIa. [ToyHbIe U COKpaIEHHbIe HOHHBIE

ypaBHEHUsI peakiuil. XUMHYECKHE CBOWMCTBAa  KHUCIOT,

OCHOBaHM W coleil B CBeTe MPEACTaBICHUUH 00

PackpbIBaThb CMbIC/ U3y4aeMBbIX TOHATHH, a TAKXKE CMbIC/I TEOPUH 3JIEKTPOUTHYECKOH
JIUCCOLIMAIIMM C OLIOPOX HA CXEeMBI.

OGBACHATD NPUYMHBI 3JIEKTPOTPOBO/-

HOCTH BOZHBIX PaCTBOPOB C IOMOILbIO TTeJjarora.
CocTaBJIATh YpaBHEHHUs AUCCOLMALMU KUCJIOT, LIeJI04€el U COoJIel, OJIHbIe U COKpalLléHHbIe
WOHHBIE YPaBHEHUS XUMHUUECKUX PeaKL Ui HOHHOTO 06MeHa.

[I1aHMpOBaTb M OCYILECTBAATD HA IPAKTHKE XUMUYEeCKHe IKCIIePUMEHTDI, IPOBOAUTD
HabJII0leHus, Aie1aTh BbIBOABI 110 pe3y/ibTaTaM 3KCIepUMeHTa IocJjie peiBapuTeIbHON
paboThL.

CrnenoBaThb npaBuiaM 6€30IacHOM paboThl B JJaGOPaTOPUU PH UCII0Ib30BAHUH XUMUYeCKOH
HoCyZibl 1 060PYAOBaHUS 0/, KOHTPOJIeM IleJjarora.
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SNIEKTPOIUTHYCCKOM Juccorraniy. KadecTBeHHbIC pPEaKIuu
Ha KAaTHOHBI M aHHMOHBI: HOHBI XJOPHA-, OPOMHI-, HOMIMI-,
cynbdar-, ¢docoar-
THAPOKCHA-HOHBI;, KATHOHBI aMMOHHS, MAarHus, KaJbIHs,

KapOoHAT-,  CHJIMKAT-, AHHOHBI,

amoMuHus, kenesa (2+) u (3+), memu (2+), LMHKAa,
MPUCYTCTBYIOIINE B BOAHBIX pacTBOpaXx.

JleMOHCTpanuu

JJleKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB;
JIBIKeHHE UOHOB B 3JIEKTPUYECKOM IO0JIE.

OnbITHl, WINIOCTPUPYIOLKE IPU3HAKU [IPOTEKaHUS
peakuuii HOHHOTO 0OMeHa.

JlaGopaTopHble U IpaKTU4YeCKHe

paGoThbI

JlaGopaTOpHBIN OTBIT:

Peakuuu MOHHOT0 06MeEHA B PACTBOPAX 3JIEKTPOJIUTOB:
cyabdata megu(ll) u wénoun, kap6oHaTa HATPUS U
COJISTHOM KUCJIOThI, peaKLusl HeUTpaausanuu Mexay
TUJPOKCHIOM KaJlusl U COJITHOM KUCJIOTOM.
BoruucieHus

— I10 ypaBHEHUSIM XUMHUYECKUX PEAKIIUH

[TpOM3BOAUTD BBIUMCIEHUS 10 XUMUYECKUM YPABHEHHUSIM.

BbicTpanBaTh pa3BEépHyThIE MMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOM Ha MHPOPMALIUIO U3
y4eOHMKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO UCII0/Ib30BaTh H3yYeHHBIH MOHATUIHBINA
anmapar Kypca XMMHH 110CJie TPeiBapHUTebHOT0 CTPYKTYPHUPOBAHUS MaTepHaJa.

Wcnosp30BaTh NP BbINOJHEHUH YYEOHBIX 33JaHUH U B MPOLECCE UCC/IE0BATENbCKON
JlesITe/IbHOCTH HayYHO-TONYJISIPHYIO JIUTEPATYPY XUMHUECKOTO COZEePXKaHUs, CIPaBOYHbIE
MaTepHaJbl, pecypcbl HHTepHeTa 1nocJjie KOHCY/IbTalMH C earoroMm

TeMma 9. OCHOBHBI€E KJIACChI
HeopraH"u4ecKux
coeJUHEHU

(114)

Knaccudukanus HeopraHU4eCKUX COeJMHEHUH.

Oxcugpl: cocTas, kaaccubukanus (*ocHoBHbIe,
KHUCJIOTHBIE, aMPOTePHBIE, Hecosieo6pasyolire Ha
mpuMepe oKcuja yriaepoga |l v okenga asora I1*),
HOMeHKJaTypa *[losiyyeHne* u xuMu4yeckre CBOMCTBa
OKCH/I0B (B3aUMOJEUCTBUE C BOAOU, KUCJIOTAMH,
LieJji04aMu).

OcHOBaHUS: COCTaB, Ki1accudukanus (Les091 U
HepacTBOPHMbIe OCHOBAHMS), HOMEHKJ/IATypa, U3udecKue
1 XMMUYeCKHe CBOHCTBA (B3aUMOIEHCTBHE C OKCUIAMHU
HeMeTaJIJIOB, KUCJI0TaMHU, COJISIMU), *c1oco6bl oJydyeHus.*
KucnoTsl: cocTaB, kiaccuduKanys, HOMEHK/IATYPa,
dusnYecKkre U XMMHUYeCKHe CBOUCTBA (B3aUMOZIEHCTBHE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBAHHSIMH,
COJISIMU Ha IPUMepe COJITHOW U CEPHOM KUCJIOT),
*croco6bl noJiyyeHus.* Py ak THBHOCTH METaJIJIOB.

Couu (cpeZiHMe): HOMEHKJIATYPa, CIOCOGHI MOJTyYeHHs,
B3aMMOJIEHCTBHE COJIEH C MeTa/l/ITaMH, KUCJIOTaMH,
1[eJI04aMH U COJISIMH.

l'eHeTHYecKasi CBSI3b MeX/y KJ1acCaMU HEOPTaHUYECKUX
coeauHeHUH. ['eHeTu4eckue pagpl. [lonsaTue 06
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Ompenenenne OCHOBHBIX KJIACCOB HEOPraHMYECKHX COSANHEHHH I10 MabIoHy.

CocTaBieHHe CXeM CTPOSHHUSI OCHOBHBIX KITACCOB HEOPTAaHWIECKHUX COEANHEHNH Ha OCHOBE
OTIpEe/ICNICHUS].

Cocragienue Gpopmys1 OCHOBHBIX KJIACCOB HEOPIraHHYECKUX COSANHEHU 1 Ha3bIBAaHHE UX I10
MEXIyHapOIHON U TPUBUAIBGHOM HOMEHKIIATYpE C HCIIOTH30BAHIEM OTPEEIeHHs H TaOIHIIbI
PacTBOPUMOCTH.

KnaccudurmpoBanue n3ydaeMbIX BEHIECTB IO COCTABY H colicmeam ¢ OTIOpPOil Ha ONpeieNeHus,
CXEMBI ¥ Ta0JIMIly PAaCTBOPUMOCTH.

CocraBieHne TaOIUIBI TEHETHIECKUX PSJIOB M CXeMBI «[ eHeTnueckasi B3anMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHWIECKHUX COCIMHEHMIN» 110J] PYKOBOACTBOM Iearora.

IIporuo3nupoBaHue CBOMCTB BEIIECTB HA OCHOBE OOINX XUMHUYECKHX CBOWCTB H3yUEHHBIX KJIACCOB,
TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSTCS C CIIOJIb30BaHUEM cXeMbl «l eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COCIUHEHUID N0 pyKOBOJACTBOM IIEarora.

CocTaBieHne MOJIEKYIAPHBIX YPAaBHEHUH PEaKIU, HITIOCTPUPYIOIIIX XHMHIECKIE CBOHCTBA
U3YUEHHBIX KJIACCOB U CNOCOObI NOyYeHs BEECTB N3YUEeHHBIX KIIaCCOB, TPYIII, a TAKXKe
HOATBEPIKAAIONINX T€HETHYECKYIO B3aUMOCBSI3b MEXIy HUMH, C ONOPOil Ha BepOalIbHYIO CXEMY B
Ka4eCTBE 3PUTEIILHOM OIOPHL.

CocrapieHHe MOJEKYIIPHBIX YPABHEHUH PEaKIHil 10 CXeMaM C IPEIBAPUTEIBHBIM 00CYKICHUEM
BBIOOpA pPearupyrouux BEIIECTB.

Brruncnienne 1o ypaBHEHHSIM XUMHYECKHX peakuuii KoaudecTBa, 00bEMa, MacChl BELIECTBA 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEaKIUH 110 aITOPUTMY.

[InannpoBaHye n OCYIIECTBICHUE HA TIPAKTHKE XUMUYECKOTO SKCIEPUMEHTa U HaOII0AeHNS MO




*aMOTepHbIX THAPOKCU/AxX (Ha MpHUMepe LIUHKA U
aJIIOMUHMA): XMMHYECKHe CBOMCTBa B3aUMO/IeHCTBYE C
KHMCJI0TaMHU U 1LeJI09aMH, pa3J/ioxKeHHe IPY HarpeBaHUM.*

JAemoHcTpauum

06pasibl HeOpraHUYECKUX BELIECTB Pa3/IMUHbBIX KJIACCOB.
B3auMopeiicTBYe pacTBOpa CEPHOM KUCJIOTHI C OKCUIOM
megu(11).

Peaknus HedTpaiusayuu.

BeITeCcHeHHE 0JIHOr0 MeTaJlJIa [PYTUM U3 pacTBOpa COJIH.

JlabopaTopHble 1 NpaKTU4Yeckue paboTbl
JlabopaTOpHbIE OMBITHI:

B3aumozeiicTBre KUCJIOT C MeTa/lJIaMHU.

[lonyyeHue HepacTBOPUMBIX OCHOBAaHUH.
B3auMoelicTBHMe HepacTBOPHUMbIX OCHOBAHUH C
KHUCJIOTaMH.

Pazsnioxxenue rugpokcuga megu(1l) npu HarpeBaHUU.
[IpakTHyeckas pa6ora:

Ne 7. PemieHue skciepUMeHTa/IbHBIX 3a/ia4 [10 TeMe
«OCHOBHbBIE KJIaCChl HEOPTAaHUYECKUX COeJJUHEHUN».

BbluncneHumsa
— I10 ypaBHEHUAM XUMHUUYECKUX peaKLui

PYKOBOJCTBOM y4YUTEINS.
DopMyIHpoOBaHUE BEIBOAOB MO PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BAaHUEM OMOPHBIX CIIOB.
DopmynHpoBaHUe ¢ MOMOIIBIO IIEJarora U BBINOIHEHHE MpaBUII Oe30macHoil paboThl B T1abopaTopun
HPY UCIIOJIE30BaHUU XUMHUUYECKOH TTOCY bl ¥ 000PYIOBAHMSI.

Hcnonp30BaHue IpH BBITOTHEHUH Y4eOHBIX 3aaHHI U B IPOIECCE HCCIIEA0BATEIBCKOM A TeNbHOCTH
HayIHO-TIOIYJISIPHOM JINTEPATYpPhl XUMHUIECKOTO COJIEPKaHNs, CIIPABOYHBIE MaTEPHANbI, PECYPCHI
VHTepHeTa, OCyIIeCTBICHHE BEIOOpA MO PYKOBOACTBOM HACTABHHKA.

BricTpanBanue pa3BEPHYTHIX TICEMEHHBIX U YCTHBIX OTBETOB C ONOPOI Ha MH(POPMALIUIO U3
y4eOHHKA U CHPAaBOYHBIX MaTE€PHAIOB, TPAMOTHOE HCIIOJIB30BAaHNE U3YyUEHHOTO IIOHATHIHOTO
ammapara Kypca XHMHUH C UCIIOIb30BaHIEM ILIaHA, OMOPHBIX CIIOB, aITOPUTMA.

Pasgen 3. Bew,ecTtso u xumuuyeckme

peakuum, 44

Tema 10. Xumunueckue peakuymmu.
OcCHOBHble 3aKOHOMEPHOCTN
XUMUYECKUX peaKuuii (44)

*TIoHATHE O CKOPOCTH XUMHUYECKOW peakiuu. DaKkTopsl,
BIIMSIIOLINE HA CKOPOCTh XUMMUECKOM peakuuu. [lonstue o

TOMOTC€HHBIX W TCTCPOTCHHBIX PCAKIUAX. Tlonarne 06

Oo0paTUMBIX ¥ HEOOPATHMBIX XHMHYECKHX PEaKIHAX.

ITonstue [} XUMHYCCKOM PaBHOBECHH. CMSHIGHI/IG

XUMHUYECKOTO  PaBHOBECHS. cDaKTOpI)I, BJIIMAIOOIUNEC HaA

CKOPOCTh XMMHYECKOH PEaKIUH U MOJO0KEHNE XHMHYECKOTO
paBHOBecus. Knaccupukanuss XUMHAYECKHX pEaKIud 110
Pa3HBIM OCHOBAaHUIM.*

PaCKprBaTb CMBICJI U3Yy4aC€MbIX MTOHATHH U NPUMECHATH 3TH MOHATUA IPU OITMCAHUH CBOMCTB BCIICCTB U
UX IPEeBpalleHUN.
KnaccudumupoBars XMMHUYECKHE PEAKIIUY 1O Pa3IHYHBIM IIPU3HAKAM.

Y cTaHaBNIUBaTh 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaKkIMy OT Pa3IndHbIX (PaKTOpOB MO
PYKOBOICTBOM y4HTEJIS.

[IporHO3MpOBaTh BO3MOYKHOCTH IIPOTEKAHHSI XUMUUECKUX IPEBPAIEHHH B PA3INYHBIX YCIOBHAX HOCIE
TIpeiBapUTEILHON paboTHI.

DrpenensiTe OKUCIUTENb U BOCCTaHOBUTEH B OBP.

CocTaBIsATh 371€KTPOHHBIN OalaHC peakUuy.

[IpoM3BOIUTH BEIYHCIICHUS IO XHUMHUYECKAM YPABHEHUSIM TI0 aTOPUTMY.

BeicTpanBaTh pa3BEPHYTHIC MICHMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha HHPOPMAIIIO U3 yIeOHHKA U
CMPaBOYHBIX MAaTEPHANOB, IPAMOTHO HCIOIB30BaTh H3YUEHHBIH MOHATHUHHBIN anmapar Kypca XUMUH
HOCJIe TIPEBAPUTEIBHOTO CTPYKTYPHPOBAHHUS MaTepUaa.

Vcrionp30BaTh IPH BEIOJHEHUH YIeOHBIX 3aJaHUH U B TIPOIIECCE UCCIIEI0BATEILCKOH IESITeIbHOCTH
HAYYHO-TIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHSA, CIPAaBOYHBIE MaTEPHAIbI, PECYPCHI
HHTepHeTa nocie KOHCYIbTallUH C TIEJAarOroM.

PacKpbIBaTh CMBICI N3y4aeMbIX HOHSITHUI, a TAKXKE CMBICT TEOPUH JTEKTPOIUTHICCKOI TUCCOIUALINHY C

OIIOpPOil Ha CXEMBI.
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DOBACHATS TPUIMHEI HIIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO MIEJarora.

CocCTaBiiTh ypaBHEHHS JUCCOLMAIINY KHCIIOT, LIEN0Yeil H COJIeH, MOJIHbIC U COKpAIlEHHbIC HOHHbIC
YPaBHEHUsI XUMUYECKHMX PEeaKlnii HOHHOro 0OMeHa.

[[1aHMPOBATh M OCYIIECTBIIATH HA PAKTUKE XUMHYECKHE SKCIIEPUMEHTHI, TIPOBOAUTE HAOMIOICHUS,
JIeTTaTh BBIBOJBI IO pe3yJIbTaTaM SKCIIEPUMEHTA II0CIIe IIPeABApUTEIILHOM PaboTHI.

CrnenoBath nmpaBmiam 6e30macHoi paboOTHI B 1a00PaTOPHH MPH UCTIOIB30BAHUN XUMHUYECKOH MOCYIBI 1
000py10BaHMS 1O/l KOHTPOJIEM TIe/larora.

[Ipor3BOUTH BEIYHCICHUS IO XUMUYECKUM YPABHEHUSIM.

BricTpanBaTh pa3BEPHYTHIC MICEMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha HHPOPMAIIIO U3 yUeOHHKA U
CIIPAaBOYHBIX MATEPHAJIOB, IPAMOTHO UCIOJIb30BATh M3YYEHHBII MOHATHHHBIN anmnapar Kypca XHMHA
HOCJIE PEBAPUTEIBHOTO CTPYKTYPHPOBAHHUS MaTepUara.

Vcnionp30BaTh IPH BEIOJIHEHUH Y4EOHBIX 3aJaHUH U B TIPOIIECCE MCCIIEI0BATEILCKOH IESITEIbHOCTH
Hay4YHO-TIOMYJSIPHYIO JIUTEPaTypy XUMHYECKOTO COACPIKaHUs, CIPABOYHBIC MaTEPUAIbl, PECYPCHI
VHTepHeTa 10ocIe KOHCY/IBTALMH C eAaroroM

9 KJIIACC

(2 g B HEmemt0, Bcero 68 u)

MpumepHbie Tembl,
packpbiBatowme faHHbIW pasgen
nporpammbl, OcHOBHOe cogeprKaHue
M KOINYECTBO YacoB, OTBOAMMOE
Ha UX n3yyeHune

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Pa3gen 1. BemecTBo 1 xXuMH4eckre peakuuu (104)
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TloBTOpEHMe U yriy6ieHue
3HAaHMH OCHOBHBIX pa3/eJioB
Kypca 8 kj1acca

(104)

Ilepuoguueckuii 3akoH. Ilepuoanyeckas cucTeMa XUMHYECKHX
anementoB JI. 1. MenzneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHYIECKUX
3JIEMEHTOB IEPBBIX TPEX NEPHOO0B, KalUs, KaJIbLIUA U UX
COCAMHEHUH B COOTBETCTBUU C IIOJI0KEHUEM DJIEMEHTOB B
MIEPHOIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Knaccn(bm(aum( 1 HOMEHKJIaTypa HEOPraHNYCCKUX BEIIECTB
(MexayHapOoAHAs U TPUBHANIBHAS ). XUMHUYECKHE CBOHCTBA
BELIECCTB, OTHOCAMIMXCA K Pa3IMYHbIM KIaccaM
HEOpraHM4eCcKuX coeuHeHul. I'eneTnueckas cBa3b
HECOPraHM4€CKuUX BEIIECTB.

CrpoeHue BellecTBa: BUIbl XUMUUECKOH CBA3U U THUIIBL
KPHUCTAINIMIECKHUX PEIIETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHUS. >

XUMHYECKHEe peaKiy. KIacCu(UKAIUI XUMUIECKUX peaKiuit
10 PA3IMYHBIM OCHOBAHUSM.

Teopus 2IEKTPOIUTHIECKOH IUCCONUALIH

JleMoOHCTpanuu

1. Mozienu KpUCTa/VIM4ECKUX PELIETOK HeOpPraHUYeCKUX
BelleCTB.

2. KopotkomneproaHas 1 JUIMHHOTIEPUOAHASL ()OPMBI
Ilepuoanyeckoil cUCTEMBI XUMUYECKUX DJIEMEHTOB

. . MenpaeneeBa

Ipakrnueckas pabota Ne§ «Peakiy HOHHOTO OOMEHay
[Mpakrraeckas pabota Ne 9 «KauecTBeHHBIE peaKInU Ha HOHBI
B pacTBOpE".

KontponbsHhas padota Ne6 «DnekTpoauTriecKkas JUCCOLUaus»

XapaKTepu30BaTb XUMHUYECKHE 3/IeMeHThI IEPBbIX TPEX NEPUOAO0B, KaJIUA U Ka/bLUs 10 UX
noJioxkeHH1o B [lepuoanyeckoit cucreMe /l. M. MeHziesnieeBa c onopoil Ha aJITOPUTM.

KnaccuduuypoBaTh 1 Ha3bIBaTh HEOpraHHUYeCKHe BellleCTBA U3yYeHHBIX K/JIacCOB C OOPOH Ha
cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnucbiBaTh 061IMe XMMHUYECKHe CBOMCTBA BelllecTB pa3/IMUYHbIX KJIaCcCOB, OATBEPKAATh
CBOMCTBA NpUMepaMH MOJIEKYJISIPHBIX YPaBHEHUHM XMMUYeCKHX peaKLUH ¢ OIOpoH Ha cxeMy.

OnpezensaTb BUA XUMUYECKOU CBSA3H M THUN KPUCTA/VINYECKON PelléTKH BellecTBa C OTOPOM Ha
CXeMy.

[IporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS NT0CJIe NPeiBapUTENIbHOTO
pas6opa.

BricTparBaTh pa3BépHyThle MMCbMeHHbIE U yCTHbIE OTBETHI C OTIOPOH Ha
MHpOpMaIHMIO U3 y4e6HUKA U CIPaBOYHBIX MaTepPHa/IOB, FPAaMOTHO HCI0/Ib30BaTh U3y4YeHHbIH
NOHATUHMHBIM annapaT Kypca XMMHH.

Hcnosb30BaTh NpH BbINOJHEHUH Y4eOHBIX 3a/laHUI U B poliecce UCCle0BaTeIbCKOM
JlesITeJIbHOCTH Hay4YHO-MONYJIIPHYIO JIUTEPaTypy XUMUYECKOT 0 COAeP>KaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHeTa o/ pyKoBOACTBOM Nejarora.

PackpbIBaTh CMBICI TEOPUH EKTPOIUTUYECKOH Aucconraniu. OObACHATh NPUYUHBI

3NIEKTPONPOBOAHOCTH BOIHBIX PACTBOPOB;
CocCTaBIATh ypaBHEHHs AUCCOIUAIIMY KUCIIOT U IIEJI0YeHi, TIOTHbIE M COKPAIICHHbIE XUMUUECKHE
YPaBHEHUS] XUMHIECKHUX PeaKIHii HOHHOTO OOMeHa.

Paszaen 3. HemeTasuibl

U UX coeJuHeHMs (24 1)

Tema 3. O6mas
XapaKTepUCTHKaA
XHUMHYECKHUX 3j1eMeHTOB VIIA-
rpynnsl. I'asioresn!

(44)

0611as XapaKTepUCTUKA rajoreHoB. 0Co6eHHOCTH
CTPOEHUsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /11 HUX
cTeneHu okucaeHus. CTpoeHue U ¢pu3nYecKre CBOMCTBA
MPOCTBIX BEIeCTB — rajJoreHoB. XMMHUYeCKHe CBOMCTBA Ha
npuMepe xyopa (B3anuMo/ieiCTBHUE C MeTaJl/IaMH,
HeMeTaJ/lJIaMU - BOJIOPO/IOM U KHCJIOPO/IOM,
*wesnoyamu®).Xnoposogopos. CosisiHask KUCAOTA,
XUMUYECKUE CBOMCTBa, *nojlyyeHne™, mpuMeHeHue.
KauecTBeHHbIe peaKl[U1 Ha raJloTeHUA-UOHBL */leficTBUe
XJIOpa ¥ XJIOPOBOJIOPO/Ia HA OpraHU3M YyeJsioBeka.*

OGBSCHATD 061IKEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB M UX COe/JUHEHUH B
pezie/iax Masiblx EPUOJOB U TJIaBHBIX MOATPY [leproguyecKoil CHCTEMbI XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHUsI UX ATOMOB C HCI0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GU3HYECKHE U XUMHUYeCKHe CBOHCTBA IPOCTHIX Bell|eCTB raJoreHoB (Ha
IpUMepe XJI0pa) U CJI0KHBIX BellleCTB (XJI0POBOJOPOAA, XIOPUAA HATPHS), CIOCOOBI UX
HOJIyY€eHHs], TPUMeHEeHHe U 3HaYeHHe B IPUPO/Ie U )KU3HU YesI0oBeKa Mociie
CTPYKTYPHUPOBAHUs MaTepHaJa.

Omnpeie/isiTh raJoreHUA-HOHBI B PACTBOPE C UCIOIb30BaHUEM TabIULbl "XapaKTepHble
peaxI My Ha aHUOHBI".

[11aHMPOBATh M OCYLIECTBJ/IATh HA MPAKTHKE XUMHUYECKHE IKCIIEPUMEHThI, TPOBOJAUTD
HaOJII0/IEHUS, [1eIaTh BbIBO/BI 110 pe3yJ/IbTaTaM 3KCIIEPUMEHTA II0CJIEe NTPe/IBapUTEbHOM
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BaxkHekmue XJIOpUABI U UX HAXOXKJEeHUe B IpUupoJe.

JleMoOHCcTpanuu

BugeomaTtepuaJibl: raJloreHbl U UX COeIMHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IpaKTU4YeCcKHe paGoThl
JIaGopaTOpPHBIN OMBIT:

Pacno3HaBaHue XJIOpU/I-UOHOB.

paboThl.

CienoBaTh NpaBU/IaM 6e30MacHOM paboThl B 1a6OpaTOPUU NPU UCTOJIb30BaHUU XUMHUYECKOU
Hocy/ibl ¥ 060pyA0BaHUs IO/, PYKOBO/JICTBOM IeJjarora.

BricTparBaTh pa3BEépHyThIE IMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOM Ha MHGOPMAIHIO U3
y4eOHUKA U CIPABOYHbIX MAaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIM MOHATUHHBIN
anmnapar Kypca XUMHH.

Hcnonb30BaTh NP BBINOJHEHUH yUeOHBIX 33/JaHUH U B IIPOLiecce HCCIe[0BaTeIbCKOM
JlesITeJIbHOCTH HAayYHO-MONYJISIPHYIO JIMTEPATYPY XUMUYECKOT'0 COZeP>KaHMUs, CIPAaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa

Tema 4. O61as
XapaKTepUCTHKaA
XMMUYECKUX 31eMeHTOB VIA-
rpynnsbl. Cepa u eé
coeauHeHus (5 4)

061as XapaKTePUCTUKA 3/1eMeHTOB VIA-rpyninbl.
0co6eHHOCTH CTPOEHUSI AaTOMOB 3THX 3J1EMEHTOB,
XapaKTepHble [J151 HUX CTeNeHU okucaeHus. CTpoeHue U
¢du3nyecKre cBOMCTBA IPOCTBIX BEIECTB — KHUC/I0poJa U
cepBhl.

AnnotponHble MoAuUKaLUH KUCJIOPOAA U CePBl.
XuMuueckue cBoicTBa cepbl. CepoBOJOPO/A, CTPOEHHE,
du3nUecKre U XUMH4YeCKHe CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTebHbIE). OKCUABI Cepbl KaK MpeCTaBUTETH
KHUCJIOTHBIX OKCHJ10B. CepHas KMCI0Ta, GU3UUecKUe

Y XMMHUUYecKHe CBONCTBA (0611Me KakK NpeACTaBUTe N
KJIacca KUC/IOT U cieniupuyecKre), npuMeHeHHe.
CepHuUCTas KUCIOTA.

*XUMHUYecKUe peaKL 1Y, Jexalljie B OCHOBe
MPOMBIIIJIEHHOTO CIIoco6a MoJyYeHUsl CEpHON KUCIO0ThL.*
CoJiv cepHOM KUCJIOTBI, KaUeCTBEHHAs peaKlys Ha
cysibdaT-HOoH.

HaxoxJeHue cepbl U eé coeJUHEHUH B IPUPOJE.
*XUMHYeCKOe 3arpsiI3HEHHUE OKpYKaloLel cpebl
CoeIMHEeHUSIMU cepbl (KUCJIOTHBIE JOXAH, 3arpsI3HeHNe
BO3/lyXa U BOJI0EMOB), CIIOCOOBI €r0 NpeJoTBpalleHus.*

JleMoHCcTpanuu

KoJsinekuuu (BueomMaTepuasnbl): cepa v eé coeJMHEHUS.
O6yrsiMBaHMe caxapa 1o/, AelCTBUeM
KOHIIeHTPUPOBAHHOM CEPHOM KHUC/IOTBI.

JlaGopaTopHble U NpaKTU4YecKue paGoThl
JlaGopaTOpHbIE OMBITHI:

O6Hapy:xeHUe CyJbPaT-UOHOB.

B3aumoelicTBUe pa3baBIeHHON CEPHOM KHUCIOTHI C
LIUHKOM. BeIuHC/IeHU A

110 YPaBHEHUSIM XUMUYECKUX pPeaKIUi;

OGBACHATD 00LIMEe 3aKOHOMEPHOCTH B U3SMEHEHHUH CBOUCTB 3/1eMeHTOB VIA-rpymbl U UX
coeiMHEHUH
C y4€TOM CTPOEHHS UX aTOMOB C ONOPOi Ha cxeMy "M3MeHeHHe paZiMycoB B MOArpymnmax’.
XapakTepusoBaTb pu3HYeCKHE
Y XMMHUYeCKHe CBOMCTBa IPOCTOr0 BellleCTBa cephl U eé coeJuHeHUH (cepoBoi0po/ia, OKCUAOB
cepbl, CEPHON KUCJIOTHI, Cy/1bPATOB), CNOCOOBI UX NOJTyYeHHs], IPUMeHeHHe U 3HaueHue
B IIPUPO/ie U )KU3HU YeJI0oBeKa C ONIOPOH Ha CXeMy U MJIaH.

OnpefensaTb Haau4ue Cy1bdaT-UOHOB B pPacTBOpe.

OGBACHATD CYLHOCTb 3KOJOTHUYECKUX IPO6J/IeM, CBA3aHHBIX C TepepaboTKOM coeAUHEHUH cepbl
nocje CTPYKTYpUpPOBaHUs MaTepHUaa.

[lnaHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKe XUMHUUECKHe KCIIepUMEeHThI, IPOBOAUTD
Ha0JII0ieHUS, Jle1aTh BBIBO/BI 110 pe3yJsIbTaTaM IKCIIepUMEHTa.

CnezmoBaTh NpaBUiaM 6e30MacHOM paboThI B TaGOPATOPHUH NTPU UCIOTb30BAaHUN XUMHUYeCKOH
nocy/ibl 1 060py/L0BaHUA 110/ pYKOBOJACTBOM Iefiarora.

[Ipor3BOAUTL BEIUMC/IEHHUS 10 XUMUYECKUM YPaBHEHUSM 110 aITOPUTMY.

Hcnosib30BaTh NpHY BbINOJHEHUH Y4eOHbIX 3aZlaHUH TeKCThbl y4e6OHUKa, CIPaBOYHbIEe
MaTepHasbl ([lepuoguyeckyro cucTeMy XUMHUYeCKUX 3jieMeHTOB /. Y. MeHesieeBa, Tabuuy
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEW B BOJle, 3JIEKTPOXUMUYECKUI PAJ| HANIPSXKeHUH
MeTaJlJIOB).

Hcnoab30BaTh IPU BLINOJHEHUH y4e6-

HBIX 33JaHUH U B NIpolLiecce UCcle0BaTeIbCKON JlesITeIbHOCTH HayqHO-NOMyJIIPHYIO JIMTepaTypy

XMUMMYECKOT0 COZlep>KaHHMs, CIPaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHeTa

110CJIe KOHCYJIbTALMHU C TIe/JaroroM
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Tema 5. O61as
XapaKTepuCTHKa
XHMHYeCKHX 3J1eMeHTOB VA-
rpynnsl. A3ot, pocdop u ux
coeJMHEHUS

(74)

0611as XxapaKTepUCTHUKA 3/1IEMeHTOB VA-rpynmbl.
OCco6GeHHOCTH CTPOEHUS] AaTOMOB 3THX 3J1EMEHTOB,
XapaKTepHbIe JIJI1 HUX CTeNIeHH OKUC/IeHUs.

A3oT, pactipocTpaHeHue B Ipupo/jie, U3NIECKUEe U
XUMUYECKUE CBOMCTBA (B3aUMO/IeICTBUE C METAJIJIAMU U
HeMeTaJlJIaMU - KUCJIOPOZIOM M BoZopozoM). KpyrosopoT
a30Ta B IPUPOJe.

AmMmak, ero ¢pusnvecKrue U XMMHUYeCKHUe CBOMCTBA
(okHcCIEHME, OCHOBHBIE CBOMCTBA BOZHOTO pacTBoOpa),
*nosiydeHue*n npumeHeHue. Coid aMMOHMUS, UX
¢du3MUecKre U XUMHYeCKHe CBOMCTBA (pa3/ioeHue,
B3aHMMO/IEHCTBHUE CO 1eJI09aMH1 ), TPUMEHEHHE.
KauecTBeHHas peakijus Ha HOHBI aMMOHUS.

A3oTHas KMCJIOTa, eé GU3nIecKre U XUMUYeCKHe CBOMCTBA
(oOwMe Kak NpeCTaBUTE IS KJIacca KUCJIOT U
cnenuduyeckue). A3oTucras KucaoTa. Mcnosib3oBanue
HUTPATOB U COJIe aMMOHHS B Ka4eCTBe MUHEPa/IbHbBIX
yA0OpeHUH.

*XHMHYecKoe 3arpsi3HeHUE OKpYKawoLlel cpeJibl
coeJMHEHUSIMU a30Ta (KUCIO0THBIE 0K/, 3arpPsi3HEHHE
BO3/1yXa, T0OYBBI U BOJLOEMOB).*

docdop, *annoTponHbsle MogubuKanuu pochopa*,
dusnyeckre U XMMHUYECKHEe CBONCTBA (B3aUMOJENCTBUE C
MeTal/IaMy, HeMeTa/IaM{, *KOHILLeHTPUPOBAHHOH
a30THOH M CEpHOU KHcI0TaMu).*

Okcup dpocdopa(V) u pocdopHas kucaoTa, pusnyeckue U
XUMHUYeCKHe CBOMCTBa, nosydyenue. KayectseHHas
peakuus Ha ¢ochaT-HOHBL.

Hcnonb3oBaHue dpocdaToB B KaueCTBE MUHEPAJIbHBIX
yno6peHHil. 3arpsA3HeHHe NPUPOAHbBIX BOJOEMOB
docdaramu.leMoHCTpaL MU

Konnekuuu: dpocdop u ux coejuHeHUs.
B3auMozeiicTBHe KOHILlEHTPUPOBAHHOM @30 THOM KHUCJIOTBI
C MefibIo.

JlaGopaTopHbIe ¥ NPAaKTHYECKHE PabOThI
JlaGopaTOpHbIE ONBITHI:

1. B3aumoielicTBre cojiel aMMOHMS C L[EJI0YBIO.

2. O3HaKoMJIeHHe C 06pa3laMu a30THBIX U pocHOpHBIX
yA0OpeHUH.

[IpakTHyeckas pa6ora:

Ne 10. [lonyyeHre aMMUaKa, U3y4YeHUE ero CBOMCTB.

BuvruucaeHus

OGBACHATH 00LIHEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-TpyNIbl U UX
CoeIMHEHUH € y4éTOM CTPOEHHs UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMUYECKHe CBOMCTBA NTPOCTHIX BellecTB a3oTa U pocdopa u
UX COeIMHEHNH (aMMUaKa, cojielf aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCH/A
docdopa(V) u pochopHoii kuca0TEI, PocdaToB), CIOCOOBI UX MONTYYEHUS, TPUMEHEHUE U
3HaueHHe B IPUPO/IE U XKU3HU YesI0BEKa C UCII0JIb30BAaHUEM CXEMBI.

OnpefensiTb HOHBI aMMOHHUA U $ochaT-HOHBI B PACTBOPE C UCTIOJIb30BAHUEM TAGIHLbI
"XapakTepHble peaKI[M1 HAa KATUOHBI U aHUOHBI".

OGBACHATD CYLHOCTb 3KOJOTUYECKUX TPO6JIEM, CBI3aHHBIX C HAXOXKEHUEM COeJUHEeHUH
asoTa U pocdopa B oKpy:Kalollel cpee.

[11aHMpPOBATD M OCYILECTBJIATh HA IPAKTHKE XUMUYECKHe IKCIIEPUMEHTBI, IPOBOLUTD
HabJII0ZleHus, JleJIaTh BBIBO/IBI 110 pe3yJIbTaTaM 3KCIepH-MeHTa.

CnepnoBaTh NpaBuaM 6e30MacHOM paboThI B TaGOPATOPHUU ITPU UCIIOTb30BAaHUN XUMHUYeCKOH
HoCy/ibl 1 060pyLOBaHUS.

[TpOM3BOAUTD BBIUHUC/IEHHS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NP BBINOJHEHUH yUeOHBIX 33/JaHUH TEKCThl yueGHUKA, CTPaBOYHbIE
MaTepHasbl (IepruoJUIecKyI0 CHCTEMY XUMUYeCKUX 3/ieMeHTOB /. M. MeHesieeBa, Tabauiy
pPacTBOPUMOCTH KHMCJIOT, OCHOBAHUM U COJIeH B BOJiE, 3JIEKTPOXUMHUYECKHUH sl HAPSHKeHUH
MeTaJlJIOB).

Hcnosb30BaTh NPHU BBINOJHEHUH yUeOHBIX 3a/JaHUH U B IIPOLieCCe HCCIe[0BaTEIbCKOM
JlesITe/IbHOCTH HayYHO-TONYJIAPHYIO JIUTEPATYPY XUMHUUECKOT 0 COZlepPXKaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTEpHETa nocjie KOHCYJIbTALUHU C IIeJaroroM
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— I10 YpaBHEHHUAM XUMUYECKHUX peaKLLPIl:I

Tema 6. O611as XapaKTepuc-
THUKAa XMMHU4YECKHUX 3/IEMEHTOB
IVA-rpynibl.

Yriiepoa v KpeMHUH U X
coeJMHEHUS

(84)

Yraepog, assoTponHble Moaubukanuu (rpadput, aamas),
pacrnpocTpaHeHue B Ipupoze, GU3nyecKue U XUMUYEeCKHe
cBoMcTBa. Afcopbuus. KpyroBopoT yriieposa B npupo/je.
Okcu/ibl yrieposa, ux pusnyeckue U XUMHU4ecKue
CBOMCTBA (B3aUMOJEHCTBUE C META/IAMH, HEMETAJJIaMH,
*KOHILEHTPUPOBAHHOHW a30THOM U CEPHOU KUCI0TaMuU)¥,
WX JleiCTBUE HA )KUBbI€ OPTaHU3MBbl,

*nosiydeHUe*u npuMeHeHue. *IKosiorudeckue mpooJieMbl,
CBSI3aHHBIE C OKCUAO0M yrepoga(lV); runoresa
r7106aJIbHOTO NOTEIIEHUS KJIMMAaTa; aPHUKOBBIH
adpdexr.*

YrosibHas KUCJI0TA U €€ coy, Ux pusndeckre U
XUMHUYEeCKHe CBOMCTBA, NoyyYeHue U IpYMeHeHHe.
KauecTBeHHas peakijusi HA KApOOHAT-UOHBIL.
*Wcnosib30BaHue KapbOHATOB B ObITY, MeJJULIUHE,
NPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

Kpemuuii, ero ¢pusuyeckrue u xuMuieckue cBoMcTBa (Ha
MpHUMepe B3aUMOJIEMCTBUSA C MeTa/JIaMHU U HeMeTaJlJlaMu),
*MoJiydeHue U IpUMeHEHUE B 3J1EKTPOHUKe. *
*CoelMHEHHUsI KpeMHUA B npupoze. O6imue
npezcTaBieHus 06 okcuze kpeMHusA(IV) 1 kpeMHHEBOK
kucsoTe. CUWIMKAThI, KX UCIIOJIb30BaHUE B OBbITY,
MeJHIMHe, IPOMBIIIJIEHHOCTH. Baxk-Helne
CTPOUTE/IbHbIE MAaTepHaJIbl: KEPAMHKA, CTEKJIO, LEMEHT,
6eToOH, )Kesie300eToH. [Ipo6ieMbl 6e30macHOTO
HCIOJIb30BAaHUS CTPOUTE/bHBIX MaTEPUAJIOB B
MOBCeIHEBHOM KHU3HU.*/leMOHCTpanuu

Mogenu KpucTa/lInueCcKUX PeEéToK ajiMasa, rpaduTa,
MOJIeKyJIbI pysiepeHa.

Ancop6uysa pacTBOPEHHBIX BEILeCTB aKTUBUPOBAHHBIM
yraém. [IpoTuBoras.

BuzpeomaTepuasbl: CUJIMKaTHAsA HIPOMbIILJIEHHOCTb.
Mogenu MosieKyJ1 OpraHu4ecKux
BelllecTB./lJaGopaTOpHbIe U NPAKTHYECKHE PaGOThI
JlabopaTopHbIi onbIT: KauecTBeHHas peaknus Ha
Kap6oHaT-UuoH. [IpakThyecKkre paGoThI:

Ne 11. [TosrygeHue yrjieKUCJI0TO ra3a v u3ydyeHue ero
CBOWCTB.

Ne 12. PemieHue akcliepMMeHTaJbHbBIX 3a/a4 110 TeMe
«HemeTannbi».
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OGBSCHATD 061IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-rpynmns! 1 ux
CoeZIMHEHUH C y46TOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMHUYECKHEe CBOMCTBA NPOCTHIX BELeCTB YI/ieposa U
KPeMHHUS U UX COeJUHEHUH (OKCUAO0B yIIepo/a, yroJbHON KUCI0Thl, KapObOHATOB, OKCH/A
KpEMHUS1, KpEMHHEBOM KUC/IOTHI, CHIIMKATOB), CIOCOObI UX MOJIy4€eHHs], IPUMEHEHHE
Y 3HaY€eHHe B IPUPO/Ie U )KU3HH YesI0BEKa.

OnpefensTh KapOOHAT- U CUJIMKAT-

HOHBI B pPacTBOpe.

OGBSACHATH CYILIHOCTb 3KOJIOTHYECKUX NPO6JIEeM, CBSI3aHHBIX C HAX0XKJEHUEM YIJIEKUCJIOTO Ta3a
B OKpYyKarwollel cpefe.

[11aHMpOBATh U OCYLIECTB/IATD HA MPAKTHUKE XUMHUUYECKHUE SKCIIEPUMEHTHI,

[IpoBOAUTE HAGJIIOAEHHS, leJIaTh BBIBO/bI 110 pe3y/IbTaTaM IKCIIepUMeHTa 1ocJe
npeJBapUTESbHONU pabOTHI.

CrnefoBaTh npaBuiaM 6€30IaCHOM PaboThI B JJaGOPATOPUU IPU M CII0Ib30BAHUH XUMHUY€ECKON
HOCy/ibl U 060PYAOBaHUS.

Hcnonb30BaTh NpH BBINOJHEHUH yUYeOHBIX 33/JaHUH TEKCThl yue6HUKA, CIPAaBOYHbIE
MaTepuasbl ([lepuognyeckyro cucTeMy XMMHUYeCKUX 3y1ieMeHTOB /I. M. MeHzeieeBa, TabuIy
pPacTBOPHUMOCTHU KUCJIOT, OCHOBAHUMI U COJIEN B BO/JI€, 3JIEKTPOXUMHUYECKUH psi/| HANIPSDKEHU N
METaJIJIOB) NOCJIe KOHCY/IbTAlUH C IIeJaroroM.

Hcnonb30BaTh NpHU BBINOJHEHUH yUeOHBIX 3a/JaHUH U B IIPOLiecCce HCCIe[0BaTeIbCKOH
JlesITeIbHOCTH HAay4YHO-ONYJISIPHYIO JIMTEPATYPY XUMUYECKOT'0 COZeP>KaHMUs, CIIPAaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa




BoryucieHusa mo YpaBHEHUAM XUMUYECKUX peaKLLPII:I
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Pasaen 2. MeTaibl ¥ Ux coeauHenns (20 y)

Tema 7. O61IHe CBOMCTBaA
MeTaJl/IOB
(44)

0611as1 XapaKTepUCTHKAa XUMUYECKHUX 37IEMEHTOB —
MeTaJlJIOB Ha OCHOBaHUH HX MOJIOKEHHA B
[leproryeckoil cucTeMe XMMHUY€CKUX 3J1EMEHTOB

. U. MeHzesieeBa v cTpoeHUs1 aToMOB. CTpoeHue
MeTasl/10B. MeTa/iMueckas CBsI3b U MeTaJl/IMuecKasi
KpHCTa/JINYecKas peléTKa. JJ1eKTPOXUMUYEeCKUH paf,
Halps>KeHUH MeTas1oB. Pu3nyeckre U XUMUYECKHE
CBOWCTBA METAJLJIOB (B3aUMOJIEEUCTBUE C KUCJIOPOJIOM,
BOJI0H, KUCJI0TaMu). *O611re coco6bl MOTYYeHUSs
MeTasioB.*

*[ToHsATHE O KOPPO3UH METAJIIOB U OCHOBHBIE CIIOCOObI
3aIIMUTHI OT Koppo3uu. CijiaBbl (CTasb, YYTYH,
JIOPAJIOMUHUN, OPOH3a), UX IPUMEHEHHUE B OBITY U
MpPOMBIIIJIEHHOCTH.*

JleMOHCTpanuu

O3HaKoMJIeHHE C 06pa3laMu META/JIOB U CIJIABOB, UX
$uU3nYeCcKUMU CBOMCTBaMU.

Mojeu KpUCTa/UTNYeCKUX PEeLIETOK MeTaJIIOB.
BusieomMaTepHrasbl: KOPPO3Usi METAJJIOB.

JlaGopaTopHble U NPaKTHYEeCKHE PaGoThl
JlaGopaTOpHBIE OMBITHI:

O3HaKoMJIeHHE ¢ 06pa3LaMU CIJIaBOB METAJIJIOB.
3aBHCUMOCTb CKOPOCTH PeaKIM1 MeTasla C KUCIOTON OT
OPUPO/IbI METAJLIA.

BoruucieHust
110 YpaBHEHHAM XUMHUY€ECKUX peaKUH.

PackpbIBaThb CMbIC/ U3yYaeMBIX TIOHATHH U NPUMEHSTD 3TH MOHATHS IPH ONIMCAHUU CBOMCTB
BellleCTB U UX IpeBpalleHUH.

OGBACHATD 061e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METaJIJIOB U UX
COeIMHEHUH C yUETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh CTPOEHHE METAJIIOB, 001IMe GU3NYECKUE U XUMUYECKHe CBOMCTBA METAJIJIOB.

XapakTepusoBaTb 00LIMe CIIOCOGHI OJIyYeHUS METAJIJIOB 110CJIe CTPYKTYPUPOBAHHUSA
MaTepHaJa.

CnenoBaTh NpaBUaM 6e30MacHOM paboThl B TaGOPATOPUU NTPU UCIIOIb30BAaHUH XMMHUYeCKOH
HOCy/ibl U 000PYAOBaHUS.

[IpoM3BOAMTD BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnonb30oBaTh NPHU BBINOJHEHUH yYeOHBIX 33/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIE
MaTepuasbl ([lepuognyeckyro cucTeMy XMMU4yecKux aseMeHToB /l. . MeHzeeeBa, Tabuiy
PacTBOPHUMOCTH KUCJIOT, OCHOBAHUMU U COJIEN B BO/I€, 3JIEKTPOXUMHUYECKUH psi/i HANIPSDKEHU N
MeTaJlJIOB).

Hcnonb30BaTh NP BBINOJHEHUH yueOHBIX 33/JaHUH U B ITPOLecce UCCIe[0BaTeIbCKOM
JlesITeJIbHOCTH HAay4YHO-IIONYJISIPHYIO JIUTEPATYPY XUMUYECKOT'0 COZEeP>KaHUs, CIPAaBOYHbIE
MaTepHasbl, pecypcbl UHTEepHeTa nmocJie npejBapuTebHOM KOHCYIbTALUH C IeJaroroM

Tema 8. BaxxHeiiinue
MeTaJ/Ibl M UX COeIMHEHUS
(164)

[llesounblie MeTasbl. [losoxxeHue B [lepuogruyeckoit
CUCTEeMe XMMHUUYeCKux 3eMeHTOoB /I. U. MeHzeneeBa,
CTpoeHUe aTOMOB. HaxoxieHue B mpupo/ie.

dusnyeckre U XUMHUUYeCKHe CBOMCTBA (Ha mpuMepe
HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kausl.
[IpyMeHeHMe 11e/JI0YHbIX METAJIJIOB U UX COeJUHEHU .
[[les104HO3eMeIbHBIE MeTaJ/lJIbl MATHUM U KaJIbIIUH,
cTpoeHue aToMoB. [losioxkeHue B [lepuoguueckoii cucteMe
XUMHYecKUx 3j1eMeHTOB /[I. U. MeHgesieeBa. HaxoxxaeHue B
npupoie. Pu3ndecKre U XUMHUYECKHEe CBOHUCTRA.
BaxkHele coeIMHEHUS KaIblUsA (OKCUJT, TUAPOKCHU/,
coJin). *KécTKocTh BOAbI M CLIOCOGKI €€ yCTpaHeHUs.®

O6BACHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB 3/1eMEHTOB-METAJIIOB B IPyMNIax 1
UX COeIUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTb GU3NUECKHE U XUMUYECKHe CBOMCTBA MPOCThHIX BEellleCTB MeTAJIJIOB U UX
coeIMHEHUH (OKCUI0B, TUAPOKCU/IOB, COJIEM) C OIOPOM Ha CXeMY, CIOCOGBI UX MTOJIyYeHuS,
NpUMeHeHHe Y 3Ha4eHHUe B IPUPO/Ie U XKU3HH YeJIOBEKa.

Pacrio3HaBaTh € NOMOLIBIO KaueCTBEHHBIX PeaKLMi HOHBI METaJIJIOB (MarHusl, aJllOMUHMS, [IUHKA,
JKeJle3a, MeJiM) C UCTI0JIb30BaHHeM TabJIMIbl "XapaKTepHble peaKI[MH Ha KATHUOHBI".

[11aHMPOBATh U OCYLIECTBJISATh HA TPAKTUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TPOBOUTD
Ha0JII0/IeHUS, Jle/1aTh BbIBO/bI 110 pe3yJ/IbTaTaM IKCIepUMEHTa.

CnenoBaTthb npaBU/IaM 6e30MacHOM paboThl B JIJaGOPaTOPUH IPH UCIOJIb30BAHUH XUMUYECKOH
HOCy /bl ¥ 060py/JOBaHUS.

[Ipor3BOAUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHUSIM.
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Anromunuil. [lonoxeHue B [lepuoaundeckoit cucreme
xuMHnueckux asneMmeHToB /l. . MeHzesieeBa, cTpoeHue
aToMa. HaxoxzeHue B npupoge. Prusnyeckue u
XUMHUYECKHE CBOMCTBA. AMbOTEpPHbIE CBOMCTBA OKCU/A U
TUJPOKCH/IA.

XKeneso. [Tonoxenue B [lepuoguueckoii cucreMe
XuMHUueckux ayieMeHTOB /l. . MeHzesieeBa, cTpoeHue
aToMa. HaxoxxzsieHue B mpupojie. Pusnyeckue u
XUMHUYeCcKUe cBocTBa. OKCH/Ibl, TUAPOKCUABI U COJTU
kesnesa(ll)

u xese3a(Ill): cocras, cBoMCTBa U nosyYeHue.

JleMoHCTpanuu

B3aumoielicTBUe HAaTPUs C BOJIOH.

OkpallrMBaHHe IJIaMeHU MOHAMU HATPHs U KaJlHsl.
OkpaluvBaHUe IJIaMeHU HOHAMU KaJbIIUsl.
B3zanMogeicTBHE OKCHIA KaJTbIUSA C BOJOH.
BuzseomMaTepuasibl: TOpEHHE XKeJie3a B KUCTOPOJE U XJI0peE.

JlaGopaTopHbIe ¥ NPaKTUYeCKUe paGoThl
JlabopaTOpHBIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMH aJIlOMHUHHA U €T0 CIJIaBOB.
AMdoTepHbIe CBOHCTBA 'MAPOKCH/IA ATIOMHUHUS.
KayecTBeHHble peaKLIUU Ha UOHBI XKeJle3a.

KécTkocTb BOABI M MeTO/IbI €€ yCTpaHeHHUs.
[IpakTHdeckne paboThI:

Ne 10. PemeHue akcniepuMeHTa/lbHbIX 3a/a4 110 TEMe
«MeTannbi».

BoruucieHust
110 YpaBHEHHAM XUMHUY€ECKUX peaK Ui

BbicTpanBaTh pa3BEépHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH HAa UHPOPMALUIO U3
y4eOHMKA U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO UCII0/Ib30BATh U3yYeHHBIH NOHATHIHBINA
anmnaparT Kypca XUMHH.

HWcnosib30BaTh Npy BBINOJHEHUH YYeOHbIX 3aZlaHUH U B IPOLiecce UCCIel0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-TONYJISIPHYIO JIUTEPATYPY XUMHUECKOTO COZEPXKAHUS, CIPABOYHbIE
MaTepHasbl, pecypcbl HHTepHeTa

Pa3gen 3. NepBoHaYabHble XMMUYECKME NOHATUA 06 OpraHMYeckux BelecTsax, 104

Tema 9. NepBOHaYanbHble
XUMUYECKUe NoHATUA 06
OpraHMYecKmx BeLecTeax

06mue mnpeacTaBjeHUs] 06 OCOGEHHOCTSX COCTaBa U
CTPOEHHS]  OpPraHMYecKHX  COeAMHEeHHH  yryepoja.
[lepBoHaYa/ibHbIE MOHATHS 06 OPraHUYECKHUX BellecTBax
KaK o0 CoeJMHeHHUsX yriepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TaHOJ, TJHULEPHH, YKCycHas KucjaoTa).*Ux
CcOCTaB M XUMHU4YecKoe cTpoeHHe. Kiaccudukanus
opraHuyeckux BemiecTB.*[loHsiTHE 0  GHOJIOTHYECKH
BaXKHBIX BelECTBaX: KUpax, OeJsiKax, yrjieBoJax — U HX
pOJM B KH3HM dYesioBeKa. *MaTepuasbHOE €JUHCTBO

OGBACHATbH MPUYMHBI MHOT000pa3us Bell|eCTB, UJCTPUPOBATh B3aUMOCBSI3b
HEOpraHUYeCKUX COeJUHEHUH YIlepo/ia U OpraHUY€eCKUX BELECTB M0/ PYKOBO/ACTBOM
yuuTesIs.

O6BACHATD yCJI0BUSA 6€30MaCHOTO UCIOJIb30BaHUSA BEIleCTB U XUMHUYECKUX PEaKI UM B GBITY.

XapaKTepu30BaTh POJIb XHMHH B Pa3JIMUHbIX chepax esTeIbHOCTH JIIoei, OCHOBHbIE
BeLIECTBA U MaTepHaJibl, IPUMEHsIEMbIE B )KHU3HH COBPEMEHHOT0 YeJIOBEKA.

60




OpraHMYeCcKHUX U HeOpraHU4eCcKUX coeJUHeHUM. *
[IpUpoAHbIE HCTOYHUKH YTJIEBOAOPOAOB (YroJib,
MPUPOAHBIN ra3, HedTh), IPOAYKTHI UX lepepabOTKH, UX
pOJIb B GBITY M HPOMBILIJIEHHOCTH.

Pa3pgeu 4. O6o6menne marepuana 1o Kypey «Heopranmaeckast XuMusi»(4 1)

Tema 10. Xumus 1 OKpyKarommas
cpena, lu

HoBble MaTepHasbl U TEXHOJIOTUU. BellecTBa u
MaTepHaJibl B IOBCEIHEBHOH HU3HU YesI0BeKa. XUMUA U
370poBbe. be3omnacHoe UcMoIb30BaHUEe BENIECTB

Y XMMUUYECKUX peaKl Ui B ObITY.

OCHOBBI 3K0OJIOTHYECKOU IPaMOTHOCTU. XUMHUYEeCKOe
3arpsi3HeHHe OKpYyKarollel cpebl (pesesbHO
JlonycTuMasi KoHleHTpanus Bewects — [1/1K).

PoJsib XMMUU B peLIEHUH 3KOJIOTMYeCKUX TPOo6JieM

060611eHHe MaTepUaJa 1o
Kypcy «Heopranuueckasi
XUMHUSA», 34

06006111eHNe U cHCTeMaTH3alus o Kypcy
«HeopraHuyeckasi XUMHsI»

XapaKTepu30BaTh POJIb XMMHUH B pa3/IM4HbIX chepax JesATe]bHOCTH JIIoJjed, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IPUMeHseMble B )KU3HU COBPEMEHHOTO0 YeJI0BeKa.

. O6BACHATD yCJIOBHUS 6€30MIaCHOTO UCI0JIb30BAHUSA BELECTB U XUMUYECKHUX PeaKIUH B ObITY

AHanu3upoBaTh U KpUTHYECKU OLleHUBAaTh MHPOPMAIMIO O BJUSHUMU NPOMBIIIIEHHOCTH,
CeJIbCKOT0 X035MCTBa, TPAHCIIOPTA U AP. HA COCTOSIHHE OKpY»Kalollei cpeabl.

YMeTb 0Ka3bIBaTh NePBYI0 NOMOIb IPY XUMHUYECKUX 02KOTaX U OTPaBJIEHUSAX.

[IpyHUMaTb y4acTHe B 06CyKJeHUHU IPo6ieM XUMHUYeCKOH U 9KOJIOTMYeCKON HallpaBJIeHHOCTH,
BbICKA3bIBaTb COOCTBEHHYIO MTO3UIIMIO 0 NP0 6JeMe U NpejjlaraTb BO3MOXKHBIE Ny TH eé
pelleHUsIC ONOPOH Ha MHGOpPMaIMIO U3 y4eOHHUKA U CIIPaBOYHbIe MaTepHaJlbl, peCypchl
HHTepHeTa

[Ipu paspaboTke paGodeil mporpaMMbl B TeMaTUYECKOM IIJIAHUPOBAHUM JAOJDKHBI ObIThb yYTEHBl BO3MOXKHOCTH HCIOJIb30BAaHHS 3JIEKTPOHHBIX (LHUQPOBBIX)
06pa3oBaTEeJbHBIX PECYPCOB, SIBJISIOLIMXCA y4yeGHO-METOAWYECKHUMU MaTepuasaMd (MyJbTHUMeAWHHblE NPOrpaMMbl, 3JIEKTPOHHble Y4e6HHKH M 33aJaYHUKHY,
3JIEKTPOHHbIe GUOJIMOTEKH, BUPTYaJIbHbIe JJAO0OPATOPUH, UTPOBbIE MPOrPaMMBbl, KOJJIEKIIMU UPPOBBIX 06pa30BaTeNbHBIX PECYPCOB), KCIOIb3yEMBIMHU JJIs1 06Y4YEHUS U
BOCIIUTAHUS DPA3JIMYHBIX TPYNIN M0Jb30BaTeJel, NMPeLCTaBJeHHbIMU B 3JIEKTPOHHOM (LUGPOBOM) BHAEe U peajU3yIIUMH AUAAKTHUYecKHe Bo3MoxkHocTH WKT,
CoJZiep’KaHKe KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 060pa30BaHUH.

MYHUUMUNAJIbHOE OBLLUEOBPA30

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

E/IbHOE ABTOHOMHOE 25.09.24 13:19 (MSK) CepTudmkat 28CA67BCA368A6A4096C3FA94AB503B7
YYPEXXAEHUE "CPEAHSASAA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N2 4 CEJIA

XABAPHOE MYHULIUIMNAJIbHOIO OBPA3OBAHUSA rOPOA4 HOBOTPOULIK

OPEHBYPI'CKOM OBJIACTU", XoxnoBa HaTanbsi BacunbesHa, [upekTop




