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[TOACHUTEJIBHAA 3AIINCKA

®enepanpHas paboyas mporpamma 1o XUMHH JUIsl 00y4darolUXCs € 3aJepiKKOU
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHEe oCHOBHOro 001I€ero oOpa3oBaHUsA
IOATOTOBJIIEHa Ha OCHOBe @DenepalbHOTO TrOCYyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro oomero oopaszoBanus (IIpumkaz Munnpocsemenus Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), PenepanbHON aganTHPOBAHHON
oOpa3oBaTeIbHONW MPOTPaMMbl OCHOBHOTO OOITIETO 0O0pa3oBaHUS I OOyJarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOsi0pst 2022 1. No 1025), denepanbHoii pabodeil mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusg 1O y4yeOHOMY mOpeaMery «Xumus», @DenepanbHOM MNPOrpaMMbl
BOCIIUTAHUSI, C YYETOM paCIpeAesIeHHbIX IO Kiaccam IpOBepsSEeMbIX TpeOOBaHUN K
pe3yapTaram ocBoeHus denepanbHOW aaanTUPOBAHHOW 00pa30BaTENbHOW MPOrPaAMMBbI
OCHOBHOTO o0miero oOpa3oBaHMs i1 OOyYaroIIMXCsl C 3aJ€pPKKOM IMCUXHYECKOro
pa3BUTHS W  DJIEMEHTOB  COJNEpXKaHUA, NPEICTAaBICHHBIX B  YHUBEPCAJIbHOM
KoaudukaTope 1no xumuu, Konnenuuu npenoaaBaHusi yaeOHOTo mpenMera «XUMus» B
oOpa3oBareibHbIX Opranusanuax PO, peann3syromux 0CHOBHbIE 00111€00pa30BaTeIbHbIC
IIPOrpaMMBlI.

[TporpamMmMa o xumMuu pazpaOoTaHa C LEJIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUHTEII0 B CO3IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

Y4eOubli  mpeamer  «XHMHS»  BXOJUT B NPEAMETHYIO  00J1acTh
«EctecTBeHHOHAay4YHbIE MpEaMETh). B cucTeMe ecTeCTBEHHOHAy4YHOIro 00pa3oBaHUs
XUMUS KaK Y4eOHbIM MpeIMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHUM 3aKOHOB IPUPOJIBHI,
(GOpMHPOBaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAaHUU OCHOBBI XHMHMYECKHX 3HAHW,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO ISt
YeJoBeKa W OKpYJ)Karolled ero cpeabl o0pa3a JKM3HU, a TaKXke B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4eHHMs XHUMHMM CBSI3aHA C OBJIAJIEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMHH C IPYTMMU IIpeaMeTaMu
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOLIEH BO3pacTy OOyYarOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATAIOIINE XUMUYECKHE
TEOPETHUUYECKUE 3HaHMS, BKJIIOYAIOIIME M3YyYEHHE COCTaBa M CTPOCHHUS BEILIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
HCCJIEOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX MPEBPALLECHUMN U IIyTEN yIIPABICHUS UMU
B LIEJISIX MOJyYEHHUS BEIIECTB U MATEPUAJIOB.



TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPIaHUYECKOM XMMHUHU COCTABIISIET aTOMHO-
MoJieKyJsipHoe yudenue, llepmommueckuii 3axkon .M. MengeneeBa ¢ KpaTkumu
CBEIEHUSMH O CTPOECHHHM aToMa, BHJAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIIHIA.

B u3ydeHun Kypca 3HaUUTEIbHAsL POJIb OTBOJUTCA XUMHUECKOMY 3KCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JTa0OpaTOPHBIX paboOT, OIMUCAHUIO PE3YJIbTAaTOB
YYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUI0O HOPM M MpaBuil 0e30MacHOil paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHON nporpaMMel B IIpoliecce 00yueHus MO3BOJIUT 00yUaroIIUMCs
¢ 3IIP ycBOWTh KIIIOYEBBIE XMMHUYECKHE KOMIIETCHLIMHM W IIOHATH POJb M 3HAYCHUE
XUMHUH CPEIU APYIUX HAyK O IPUPOJIE.

N3ydyeHne XumMuu crnocoOCTBYET (POPMHPOBAHHIO Yy OOYYarOUIMXCS Hay4YHOIO
MHUPOBO33PEHUS, OCBOCHHMIO OOILEHAYYHBIX METONOB (HAOJIOEHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO MNPAKTUYECKOTrO INPUMEHEHHS] HAayYHBIX
3HAHUW, OCHOBAaHHOIO HA MEXIPEAMETHBIX CBA3IX € mnpeaMeramu «OKpyKaromui
mupy», «Duzukan, «buonorus», «l'eorpadus», «Marematuka» u QOpMHUPYET
KOMIIETEHIIUM, HEOOXOAMMBbIE JJii MPOJOJDKEHHs  oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HaYK.

WN3yuenue XuMHH CHOCOOCTBYET pa3BuUTHIO y oOyvarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMs,  (PYHKIMOHAJBbHOM  TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTUYECKH aHAJIM3UPOBaTh HHGPOpPMAIUIO, NPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMeTa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyvatomuxcsi ¢ 3[IP 3akmrouaeTcss B yCBOGHMHM OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl TOBCETHEBHOM »W3HU; HABBIKOB 3J0POBOTO M 0O€30macHOro is
YesloBeKa M OKpYyXarollel ero cpenbl odpasa Ku3HH; (HOPMUPOBAHUU IKOJOTUUECKON
KYJIbTYpBI.

[Iporpamma oTpakaeT coiep)kaHue OO0ydeHHUs NpeaMeTy «XUMHUS» C YYEeTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyyatoumuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpPEAMETOM «XUMHUS» MPEJICTABISAET ONPEAEICHHYIO TPYAHOCTh JJIsi 00YYaroIUXCs C
3IIP. D10 CcBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATENbHOCTH, MEPUOANYECKUMU
KOJI€OaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCTHIO OOILIEro 3anaca
3HAHWM, MOHWXEHHBIM I[1O3HABATEIIbHBIM HHTEPECOM W HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUs TPYAHOCTEW B HU3YYCHUU YUYEOHOTO MpeameTa «XUMHs)
HeoOxoaMMa ajganTaius o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JIaHHOM KaTeropuu OOydYaromuxcs, y4eT UX OCOOEHHOCTEW Pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEAMETHBIX CBSI3€H,
IIOCTEIIEHHOE YCII0)KHEHUE N3Yy4aeMOro MaTepuaa.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYUIECTBIISATh B3aUMOJEWUCTBHE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknii Marepuang peKOMEHAYETCA U3ydaTh B IPOLIECCE MPAKTUYECKOU
NEATEIbHOCTH. BO3MOXKHO BBIJIEJIEHHE OTIEIBHBIX YPOKOB Ha PEIICHHE 3a]1ad B CBS3U
CO CIIOKHOCTBbIO aHanm3a Tekcta oOydvaroniumucs ¢ 3IIP. Opranuyeckoe eauHCTBO
MPAKTUYECKOM M MBICIUTENbHON JeATEeIbHOCTH OOyYarouMxcsi Ha YpOKax XUMHUHU
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CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUHN U
ymenuid. Ocoboe BHUMaHHUE NPHU U3YYCHUH XUMUU YACISICTCS U3YUCHUIO «CKBO3HBIX)
MOHATUH ¥ (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepraa.

[enu u 3agaun U3y4eHUs: y4eOHOTO MpeaMeTa « XUMHUSH)

O0mme 1enw wW3y4YeHUs Y4YeOHOro TmpeaMeTa «XUMHUS» TPEIACTaBICHBI B
denepanpbHO  paboueld mporpaMMe OCHOBHOro oomero oOpazoBanus. OnHu
AKTYaJIM3UPOBAHbl C YYE€TOM HOBBIX MNPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIETro
oOpa3oBaHUsI, HAMPABIEHHOCTH OOYyYEHHsS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyJabTypbl. OOydeHHME YMEHUIO YUYUThCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIIEE BpEeMs SIBISIETCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaMBAIOIIIUX OCHOBHYIO 00pa3oBaTeNbHYIO porpammy,
JOMUHUPYIOIIEE 3HAUECHUE TPUOOPETAIOT TaKUE 1EITH, KaK:

dbopMupoBaHUE  MHTEUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHITHUIO PEIICHUH, CIOCOOHOM aJanTUPOBaThCS
K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

HaIlPaBJICHHOCTh OOYYE€HHUS] Ha CHUCTEMarM4eckoe NPHOOIIECHHE YYalluxcs K
CaMOCTOSTEIIEHOM MTO3HABATEILHON JIESITCIIbHOCTH, HAYYHBIM U MTPAKTUICCKUM METOJaM
MO3HaHUS, (POPMHUPYIONIAM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEH K XMMUMU;

o0OecreyeHne YCJIOBHM, CIOCOOCTBYIOIIMX TMPUOOPETEHUIO OO0yYarOIIMMUCS
OTbITa PA3HOOOPA3HOMN JESITEIILHOCTHU, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOUYEBBIX HABBIKOB
(KJTIOUEBBIX KOMITETEHIINM ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJIST PA3IMYHbBIX BUIOB
NeSTEbHOCTH;

dbopMuUpoBaHUE YMEHUM OOBSCHATH U OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MHUpa
Ha OCHOBaHWH 3HAHUU U OTMBITA, TOJYYCHHBIX MPU U3YUCHUN XUMHUH;

dbopMupoBaHUEe y OOYYAIOIMXCSA TYMAHUCTHYCCKUX OTHOIICHWUH, MOHUMAaHUS
IIEHHOCTH XUMHMUYECKUX 3HAHUN [JI1 BBIPAOOTKH SKOJOTHYECKH I11€JIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYIOBOM ACATEILHOCTH B LIENAX COXPAHEHHUS CBOETO 310POBbS U
OKpY>Karolled MPUPOAHOMN CPENbI;

pa3BUTHE MOTHBAllMM K OOY4YEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHUSI OOIIEYETIOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JAJIbHEHIIIET0 00yYeHUSI.

Kypc HanpaBiieH Ha penieHue Cleayonmx 3a1a4, 00€CIeurnBaroNINX peaan3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHHOCTHOTO TMOAXOJOB K OOYUYEHHIO XUMHUU
oOyyaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUS:

dbopMHUpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUNA O
BEIIIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM MTPUMEHEHUH; OBJIaICHIE TIOHITUIHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUH;

OCO3HaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKOW HayKH Kak 00JjacTu
COBPEMCHHOTO €CTCCTBO3HAHMS, XWMHUYCCKUX TIPEBPAIICHUN HEOPTAaHWMUECKUX M
OpTraHUYECKUX BEIIESCTB KaK OCHOBHI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yryOsieHue peACTaBIeHU 0 MaTepuaJIbHOM €IUHCTBE MUDPA;



OBJIaJIEHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHMBATH XKM3HEHHBIC CUTYAIlMH, CBSI3aHHBIC C XMMHEW, HaBBIKAMH
Oe3omacHOro 0OOpamieHus ¢ BEUIECTBAMH, HCIIOJIb3YeMBbIMH B TOBCEIHEBHOH >KU3HU;
YMEHHEM aHaJU3UpOBaTh M IUIAHUPOBATh SKOJOTHYECKH O€30MacHOE IOBEACHHUE B
LEJSIX COXPaHEHUS 370POBbsI U OKPYKAIOIIEH CPEIbL;

dbopMupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXAY peajbHO HaOIIOmacMbIMU
XUMHUYECKUMH SIBJICHUSMU U TPOLIECCAMH, MPOUCXOIAIIMIMU B MUKPOMHUPE, OOBSICHSATD
IPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaKKe 3aBUCUMOCTb ITPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3yUYEHHUS BEIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMH TPU TMPOBEICHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa00OPATOPHOTO 000PYIOBaHUSA U TPUOOPOB;

dopMupoBaHUE TPEACTABICHUN O 3HAYEHUM XHUMHMUYECKOM HAyKU U pelIeHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOIeM, B TOM YUCIIE B MPEIOTBPALEHIH TEXHOTCHHBIX
1 KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNITAMU Y4eOHOI0 MaTEepHaJIAa 110 XUMHHU

OOydenune yyeOHOMY MpeaMeTy «XuMus» HEoOXOAUMO CTPOUTh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBHH JJii YCBOCHHS MPOTPaMMHOTO MaTepuaia OOy4arolIMMHCS C
3I1P. bonblioe BHUMaHHE JOJDKHO OBITH YAEJIEHO OTOOpY ydeOHOro marepuayia B
COOTBETCTBUH C MPUHITUTIOM JOCTYITHOCTH IIPU COXPAHEHUHU 00IIero 6a30BOro ypoBHSL.
OH J0MKEeH MO COAEepX aHUI U 00beMy OBITh aaliTUPOBAHHBIM JJIi OO0YYarOUIUXCsS C
3IIP B coOTBETCTBUM C UX OCOOBIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTAMU. Crenyer
o0JerynTh OBIaJeHue MarepuasioMm oOyuatouumucs c¢ 3IIP mocpeacTtBom  ero
JETAbHOTO OOBSICHEHUS C CHUCTEMaTHUYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B MIPUMEHEHUU 3HAHWUU C HMCMOJIb30BAHUEM IMPUEMOB AJITOPUTMU3AIUU U BHU3yaJbHBIX
orop, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaIa.

Bonpiioe 3HavueHue IS MOJTHOIEHHOTO YCBOCHHsI Y4eOHOTO MaTepuajia HMMeEeT
OTOpa Ha MEXIIPEIMETHBIE CBSA3H BOIPOCOB, M3y4aeMbIX B JAaHHOM Kypce, ¢ TaKUMHU
yueOHbIMH TIpeaMeTamu  Kak «leorpadus», «®Pusuka», «buomorus». Ilo3Bomss
paccMaTtpuBaTh OAMH M TOT K€ Y4eOHBI MaTepuan C pa3HbIX TOYEK 3pEHHS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JyUIIeMy OCMBICIECHHUIO, OoJiee TPOUHOMY
3aKpETJICHHUIO TIOJTYYCHHBIX 3HAHUHA U IPAKTHUYECKUX YMEHUH.

[Tpr mOATOTOBKE K ypOKaM YYUTENb OJDKEH MPEeayCMOTPETh (OPMUPOBAHUE Y
oOydJaronxcs yMEHU aHaJIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh M3yYaeMblil MaTepua,
IUTAHUPOBATh TPEACTOALIYI0 paboTy, OCYIIECTBIATH CaMOKOHTpoJb. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BBbICKa3bIBAaHHMA
oOyyaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMHM MOBEJEHUS U JI€ATENbHOCTH, oOyyatouuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOJHWM CTPOXKAMIIUKA  KOHTPOJIb
COOJIOICHUS TIPABWJI TEXHUKHU OE€30MMaCHOCTH TIPH MPOBEICHUH Ta00paToOpHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BuABI aeaTeqabHOcTH oOy4dawomuxcs ¢ 3IIP, o0yciaoBiaeHHble
0co0bIMH 00pa30BaTEeJIbHBIMM MOTPEOHOCTAMH M 00ecreYnBAIONIHE OCMBICJIEHHOE
OCBOEHHE CO/IeP:KAaHNU 00Pa30BaHUsI MO NpeaMeTy « XHuMHUSD»
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Copnepxanue BUIOB JedaTelbHOCTH oOywatomuxcsi ¢ 3P Ha ypokax xumuu
OTIpE/ICTSAETCS UX OCOOBIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTSIMH. [loMHMO MHIHMPOKO
ucnonpzyeMpix B GOIT OO0 olmmx 11t BceX O0ydaroluXxcs BHAOB JEATEIBHOCTH
ClIeyeT YCWIHTh BHUJIBl JEATEIBHOCTH, CHEUuUYHbIC IS JaHHOW KaTeropuu
oOyJaromuxcsi, Ui 00ecTieyeHUs] OCMBICIIEHHOTO OCBOCHHMSI COACpKaHMs 00pa30BaHUsA
[0 TMPEAMETY: YCWICHHE MNPEIAMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHUBH3aUUEn
CEHCOPHBIX CHCTEM; Y€pEOBaHUE BUIOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX Pa3IMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIArOBOCTH» B
U3YYEHUU MaTepHalia; UCIOJIb30BaHUE JOTOJHUTEIBLHON BU3yalbHOU OMOpPHI (ILJIaHBI,
oOpas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC Ta0OuIbl). 1 pa3Butus y ooyuatomuxcs ¢ 3I1P
YMEHUSl JIeNlaTh BBIBOJIBI, (OPMUPOBAHMS TIPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yAEIUTh OOYYEHHIO CTPYKTYPHUPOBAHHIO MaTepHayia: COCTaBICHHUE PHUCYHOUHBIX U
BepOaNbHBIX CXEM, COCTABJICHHE TaOJUL, COCTAaBJIECHHE KJIacCU(UKAUU C
0003HAYEHHBIMU OCHOBAaHUAMHM Uil KJIacCU(PUKAMK M HAMOJIHEHUE WX MpPUMEpaMU U
7p.

[IpumepHass TemaTnyecKass 1 TEPMUHOJOTHYECKAs JIEKCUKa cooTBeTcTBYeT DOII
000.

Jns oOyuaromuxcss ¢ 3P cymiecTBEHHBIMHM SIBISIIOTCA TPUEMBI PabOThI €
JEKCHUYECKUM MaTepuajgoM 1o mnpeaMmery. IlpoBonurca crnenuanbHas paboTa 10
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHUU.
N3yuaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yalbHas
MOJIJIEPIKKa, aJITOPUTMBI Pa0OTHI C OMPEIETICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyalln3aliuu
TEPMHUHOJIOTUH.

Mecto yueOHOro npeamera « XuMush> B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepalbHBIM < TOCYAApCTBEHHBIM  0Opa30BaTEIIbHBIM
CTaHAAPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMHUSD» BXOIUT B
MpeAMETHYI0 00nacTh «EcTecTBeHHOHAyuUHbIE MPEIMETh U SBISAETCS 005S3aTENbHBIM
JUTSL U3yYEHHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTrBefieHO 136 ydyeOHbIX YacoB — MO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue yuyeOHOTO MpeameTa «Xumus», npeactaBieHHoe B DenepanbHon
paboueit mporpamme, cootBerctByeT @DI'OC OO0, pa3paboTtaHo C y4EeTOM
denepanbHOl  OCHOBHOW  00pa3oBaTeNIbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHusi 1O Yy4yeOHOMY TMpeAMEeTy «XUMHUS», COoOoTBeTcTByeT dDenepaibHOn
aJanTUPOBAHHOW OCHOBHOW 0Opa3oBaTeNbHON MpPOTpaMMe OCHOBHOTO  OOIIETO
oOpa3oBaHMs 00YYAIOIIMXCS C 33ACPHKKOM CUXUUYECKOTO Pa3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEJIMETA « XMW A»

COLAEPXAHUE OBYUYEHNA B 8 KITACCE

HepBOHa‘IaHBHBIG XUMHUYCCKHUE ITOHATHSA

[Ipenmer xumuu. *Poap XUMHUM B JKM3HM 4YesioBeka.™ Tena u BelecTsa.
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du3nyeckre CBOMCTBA BEIIECTB. ATpEraTHOe COCTOSIHHE BEIIEeCTB. *XUMHS B CUCTEME
Hayk.* UYwucteie BemectBa W cmecu. CrnocoObl pazaeneHus cmecedd. [lpaBuia
6e3o0macHOro oOpalieHus ¢ BeHlecTBaMH U JlabopaTopHbIM 00opyaoBanueM. *[lonstue
0 METO/IaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHToB. OTHOCHTENbHAA aTOMHasi Macca. [IpocTeie U cioxHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmysna. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHAs MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTUHEHUU.

duzrueckre W XUMUYECKHE SIBIICHUA. XuMudeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BeulecTB. Knaccudukanus XUMHUYECKUX peakiuil (COeIMHEHUs, pa3JoXKeHMUs,
3aMeIeHus, OOMeHa).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OpaTOPHBIM 00OPYAOBAHUEM;
W3y4YeHHE W OMHUCaHWe (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEIECTB;
HaOmoieHne pu3nyecKrx (IJIaBICHUE BOCKA, TASTHHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBICHUH, HAaONIOJCHHE W ONHMCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3siocKeHue caxapa, B3auMOJecTBHE
CEepHOM KHCJIOTBI C XJopuaoMm Oapus, pasioxeHue ruapokcuaa meau (1) npum
HarpeBaHMUH, B3aUMOJENUCTBUE Kele3a ¢ pacTBopoM conu meau (I1));u3ydenue criocoboB
paszzeneHust cMeceil (C TOMOILbI0 MarHuTa, (PUIbLTPOBaHKE, BhIMTAPUBAHUE, TUCTUILISLINS,
xpomarorpadusi), MpoOBEJEHUE OYUCTKH IOBAPEHHOM COJIM; HAOJIOJIEHUE W ONMMCAHUE
pe3yJbTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsI MaccChl;
CO3/IaHHE MOJIETIEN MOJIEKYJ (IIAapOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — »slneMEHT M IpPOCTOE
BelecTBo. Haxoxaenue kucnoposa B mpupoae, pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOJIyYeHHs] KUCIOpOoia B
nabopaTopur *u npoMebluieHHOCTH. ™ [IpuMmenenne kucnopona. [lonsitue o0 okcuaax.
Kpyrosopot kucinopona B npupose. *O30H — ajtoTponHasi MOAUPUKALUS KUCIOPOa.

TemnoBo# 3 PexT XuMUYECKON peakiiuu, TEPMOXUMHUECKUE YPaBHEHHUS, IK30- U
SHAOTEPMUYECKHE PEaKIMH. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YyCUIICHUE
napHUKOBOTO 3 (exTa, pa3pyIieHue 030HOBOTO CIOsI.*

Bonxopox — aneMeHT M mmpocToe BemecTsBo. HaxokaeHue Bomopona B NpUPOZAE,
¢bu3nyueckrue U XMMHUYECKHUE CBOMCTBA (Ha MpUMepe B3aUMOJECUCTBUS C HEMETaNIaMU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *CrocoObl monyudeHus.* [loHsTHEe O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbIf
00BEM Ta30B. Pacuetsl o xumuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOIO 00beMa
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ra3oB. Pacu€rbl N0 XMMUYECKUM YPAaBHEHUSIM.

*®u3nueckue cBorcTBa Bojbl.* Boma. Ee cocra, ctpoenue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IloHSITHE O HACHIIEHHBIX W HEHACHIIIEHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTH BelieCcTB B Boje.* Pacuer MaccoBoil nomm
BEIllECTBA B pacTBope (MpolleHTHAas KOHIEHTpalwus). MaccoBas 10Jis BellecTBa B
pactBope. *XHUMHYECKUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (V) peaknuu ¢ MetajulaMH, KUCIOTHBIMU M OCHOBHBIMH
okcugamu). [lonstiue 00 ocHoBaHUsX. Posib pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
KpyroBopot Boabsl B mpupoje.* 3arps3HeHue MNPUPOIHBIX BOJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiimme  kiacchl — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKcCuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpa3ytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ u XMMUYECKHE CBOMCTBA OKCUJIOB
(B3amMopeiicTBHE ¢ BOJOW, KucloTaMu, mienodamu). OcHoBanusa. Kiaccudukarus
OCHOBaHMW: IIEIOYM M HEPACTBOPHMBIE OCHOBaHUA. HoOMEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMH, coJisiMH). *TlomydeHne ocHOBaHUM. ™

Kucnotsl: cocras, kiaccuukanvs, HOMEHKIATypa, (pU3NYeCKue U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/lIaMH, OCHOBHBIMHU OKCHJAaMU, OCHOBAHUSIMH,
COJIIMHM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crnocoObl moiydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJei,
*CcnocoObl MOJTYyYEHU™, B3aUMOJICUCTBHE COJIEH ¢ MeTaUlaMH, KUCIOTaMH, IeJI04aMu
U COJISIMU, IPUMEHEHUE.

[Toustue 006 aMdoTepHBIX THAPOKCHIAX (HAa MPUMEpe LUHKA W *aTiOMHUHHS™):
*XUMHYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEIIOYaMH, PA3JI0KEHUE TIPU
HarpeBaHuM) U MoJdyyeHue.™

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OIpeeICHUE COAEPKaHUs KUCI0poaa
B BO3/IyX€; MOJIyd€HHUE U U3yUEHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCJIOBHUS BO3HUKHOBEHHUS U MPEKpaIlleHHs TopeHus (Toxapa);
O3HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJYUYEHUE U U3YUCHUE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00pa3IoB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW PAcTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPUMOCTHIO;
MPUTOTOBIICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBUE BOJABI C METaulaMu (HaTpUEM M KaiablueM) (BO3MOXKHO
HCIIOJB30BaHUE BUJIEOMATEPUAITIOB); OIPENEICHUE PACTBOPOB KHUCIOT W IIEJIOYEH C
MOMOINbI0  MHIUKATOPOB; HCCJIENIOBaHHE OOpa3loB HEOPraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pacTBOpax
KHUCJIOT U ILeJloueii; u3yuyeHue BzaumopeiictBus oxkcuaa meau(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KACIIOT C METAJJIAMM, PEaKIui HEUTpaIu3aluu; MojJydyeHue HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeETa/ula JAPYrUM W3 pacTBOpa COJIM; pelIeHue
OKCIIEPUMEHTANIbHBIX 3aJlad 1o TeMe «Baxknelmue Kiacchl HEOPraHWYECKUX



COEIMHEHUI.

[lepnonnueckuii 3akoH U [lepuonnueckas cucteMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHue aToMoB. XuMuueckas cBsizb. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIAH.

[TepBbie MONBITKH KiIacCUPUKAIIMN XUMUYECKUX diieMeHTOoB. [loHATHe 0 rpymnmax
CXOOHBIX JJIEMEHTOB (IUEJIOYHBIE M IIEJOYHO3EMEJIbHBIE METaJIbl, TaJOreHBI,
MHEPTHBIE Ta3bl). *DJEMEHThI, KOTOpble 00pa3yloT aM(GOTEepHbIE OKCUIBI U
TUIAPOKCUIBI.*

[lepnognuecknili 3akoH. Ilepumoanueckas cHCTEMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneena. Kopotkonepuoanas u * IIUHHOTIEpUOAHAS ™ dbopmbl
[lepuomuueckort cucrembl xumMuueckux syemMeHTOB . WM. Menneneesa. Ilepuoabl u
rpynnsl. PU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOAA U TPYIIbI
AJIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oTonbl.* Dnektponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB MHepBbIX 20 XMMHUYECKUX 3JIeMEHTOB lleproauyeckoit
cucrembl JI. U. Menneneea. XapakTepuCTHMKAa XHMHUYECKOIO OJJIEMEHTa IO €ro
nonoxenuto B [lepnognueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IIaBHBIX
MOATPYII, B 3aBUCMMOCTH OT AaTOMHOrO (TMOPSIKOBOTO) HOMepa 3HauyCHUE
Ilepuoguyeckoro 3axkoHa M llepuoandeckoy CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. [1. V1. MeHneneeB — yu€Hblil U rpaKjaHuH. >

Xumunyeckass cBs3b. KoBanmeHTHass (HOJSpHAssT W HEMOJIApHAs)  CBSA3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS M BOCCTAaHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

XHUMHUYECKUI SKCHEPUMEHT: HU3yYeHue O00pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aHMMOJICUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
ITPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIINX TPUMEPBI OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus, COSTUHECHHUS).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnpeaMETHBIX CBA3€H IpU H3YYEHUHM XUMUHA B 8 Kjacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHBIX MOHSATHUM,
TaK W MOHATHM, SIBJISIOIIMXCS CUCTEMHBIMU JUI OTAEIBHBIX NPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIJIA.

OO1ue ecTecTBEHHO-HAyuHble MOHATHA: HAy4YHBIA (akT, TUIOTE3a, TEOpHUs,
3aKOH, aHAJIU3, CUHTE3, KJacCUpUKalus, NEPUOANIYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbI,
PaAMOAKTUBHOCTh, MOJEKYJa, AJIEKTPUUECKU 3apsii, BEUIECTBO, TeN0, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ras, (pu3nyeckue BEIMYUHBI, €AUHUIBI U3MEPEHMUS,
KOCMOC, IUTaHETHI, 3BE31bI, COoNHIIE.

buonorus: dporocunres, apixanue, ouocdepa.
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['eorpadus: atmocdepa, rugapochepa, MUHEpaNIbl, TOPHbIE MOPOABI, MOJIE3HbIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

COIEPKXAHUE OBYYEHUA B 9 KIIACCE

BemecTBo n XumMu4ueckas peakuus

[lepnonnueckuit 3akoH. Ilepuoguyeckas cuCTEMa XWMHYECKUMX JJIEMEHTOB
H. . MenneneeBa. CrTpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, KW, KAIbLHS U UX COCAUHEHHUN B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepnonnyeckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABI XHUMHYECKOW CBsI3U. THIBI KPUCTAUIMYECKHX
pPEmETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMYECKON pEIETKY U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaAHAas U
TPUBHAJIbHAS). XMUMHUYECKHE CBOMCTBA BEILECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHNUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XxuMudeckux peakuuid o pazJIndyHbIM IpU3HaKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3()(PEKTy, 0 U3MEHEHUIO
CTENEHEH OKHUCJIEHUS XHMHUYECKUX DBJIEMEHTOB, *1I0 O0OpaTUMOCTH, MO YYaCTHIO
KaTanauzatopa).* OK30- U JSHIOTEPMUYECKHE peakuuu. *TepMOXUMHYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMMHuYecKoWd peakuuu. [loHarne o0 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakuusax. [[oHATHE O TOMOrE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XuMuueckoM paBHOBecuH. CMEIIeHNEe XUMUYECKOTO PABHOBECHS.
@akTopbl, BIUAIOIINE HA CKOPOCTh XMMUYECKOW PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBeCHUS. ™

OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIEHHE YPAaBHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUI C UCTIONB30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOJIMTUYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAs JUCCOLIMALIMS.
DNEKTPONAUTBI U HEdNEKTPOIUThl. KaTHOHBI, aHMOHBI. *MeXaHu3M AUCCOLUALIU
BEIIECTB C PA3IMYHBIMU BHJAAMH XHMHYECKOW cBs3u. lloHsitue o creneHu
aucconuanyu.™ CUIbHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun nonHoro oOMeHa. Y cClIOBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeHa 10
KoHUA. I]onHbIEe U COKpalIEHHbIE HOHHBIE YPABHEHUSA peakUuui. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadecTBeHHBIE peaklMM HA KATUOHBI W AHUOHBI:
XJIopua-, OpoMua-, wOaUA-, cyibdar-, kKapOoHaT-, cuiaukar-, Gocdar- aHUOHBI
TUJIPOKCUA-UOHBI; KaTHOHBI aMMOHUSI, MarHus, KaJbIUs, allOMUHMS, keneza (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaXx.

XHWMHYECKUI 3KCHEPUMEHT: O3HAKOMJIEHME C MOJEISAMU KPHUCTAUITMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpHUs); HUCCICJOBAHME 3aBUCUMOCTH CKOpPOCTH
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XAMHYECKOW pEaKIMh OT BO3JICHCTBHS pa3IMyHBIX (AKTOPOB; HCCIIEIOBAHUE
AIIEKTPOITPOBOIHOCTH PACTBOPOB BEIECTB, MPOIEcca AUCCOMAIIMN KUCIIOT, IIeI04Yel 1
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATOB); IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TNPU3HAKU MPOTEKAHMS PEAKIUMHA HMOHHOrO oOMeHa (0Opa3oBaHUE
ocajika, BBIIEICHHUE Ta3a, 00pa30BaHHWE BOJBI); OIMBITOB, WJLTIOCTPUPYIONIMX MPUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peaknuii  (TOpPEHHE, PEaKIuu  Pa3IoKCHHS,
COCIMHEHMUS); PACTO3HABAHWE HEOPTAHMYECKUX BEIIECTB C MOMOIIBI0 KauYeCTBEHHBIX
peaxIuii Ha HOHBI; PEIICHUE SKCTIEPUMEHTATBHBIX 3a]1ad.

HeMmeramnsl 1 X coeAMHEHUA

OOmast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEHHS  aTOMOB,
XapakTepHble CcTeneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BELIECTB — TaJOreHoB. XMMHUYECKUE CBOMCTBA Ha MpHUMEpE XJiopa (B3aUMOJCICTBHUE C
METaJJITaMHM, HEMETaJJlaMHU —  BOJOPOJOM W  KHUCIOpPOJOM,  *mienoyamu™).
XnopoBoaopoa. CoJisiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, *MOTyYyeHue™, NpuMeHEeHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHM3M uesioBeka.®* BakHeilime XJI0puasl U
UX HaXO0XKJIEHHE B PUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTENIEHNU OKUCIICHUS.

CrpoeHre W (pu3MUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIOPOAA U CEpHI.
ANnoTponHble MOAM(PHUKALMU KHUCIOPOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢bu3znueckue U XUMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYEeCKue cBoicTBa (o0mme u crneuuduueckue). Conm CcepHOM KUCTOTHI,
KaueCTBEHHAas peakiys Ha cynb(aT-uoH. CepHucTas KucioTa. *XMMUYECKHE PEaKLUH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCIOTHI.*
Haxoxnenue ceprl u €€ coenuHeHni B npupone. [ [puMenenune cepsl 1 ee COETMHEHUN B
ObITYy M B MPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKPYX aIoLEeH Cpebl
COEIMHEHUSIMU Cepbl (KUCIIOTHBIE TOXKAH, 3arpSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
€ro MmpeaoTBpaIieHus.™

OOmast xapakTepucTuka 3ieMeHTOoB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHN OKUCIICHHUSL.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaJUIaMH - KHCJIOPOJAOM M BOJIOPOAOM).
KpyroBopor azora B mnpupome. AMMuak: (U3HYECKHE U XUMHUYECKHE CBOMCTBA
(okHcneHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBopa), *MoidydeHHe™ U NpUMEHEHHE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME M XHMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aMMOJICHCTBUE CO IIeouyaMu), npuMmeHeHue. KauecTBeHHas peakids Ha HOHBI
aMMOHUSl. A30THas KHUCIOTa, €€ (U3MYEeCKHe M XMMHYECKHEe CBOMCTBa (oOmue u
cnenuduueckue), *nomydenue.* Hwurtparbl (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIAOOpPEHUH.
*XUMHUECKOe 3arps3HEHUE OKpPYKalolleld cpeibl COeAMHEHUSIMU a30Ta (KHUCIOTHBIE
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JIOK]TU, 3arpsi3HEHUE BO3lyXa, TOYBBI U BOJOEMOB).*

®docdop, *ammorponnsie Monupukanuu docdopa,* QunUecKrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETAJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMH
a30THOW m cepHou kuciotamu).* Oxcua dochopa (V), oprodochopHas kucioTa:
busznueckue W XHUMHUYECKHE CBOWCTBa, *momydenue.* *[lonarue o MuHEpaIbHBIX
yaoOpenusx: HUTpaThl U ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucThka 31eMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUsA. BaleHTHOCTb M XapaKTepHbIE CTENEHUW OKUCIEHHS aTOMOB YIJIEpojaa H
KpeMHus. PacripocTpanenue yriepojia B IpUpoJie, XapakTepHbIe CTETIEHH OKUCIICHUS.

VYraepon, amiorponHeie Moaudukamuu (rpadur, anMmas), GuznUeckue u
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJlJlaMH,
HeMeTaUlaMH, *KOHIICHTPHPOBAHHBIMU a30THOW M CEpHOM KHCIOTaMH)*. AACOpOIus.
Kpyrosopot yriepoaa B npupoae. Okcuabl yrieponaa, ux (Gu3nyecKue U XUMHUYECKHUE
CBOWCTBA, IIOJIyYCHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  YEJIOBEKA.
*Jkonoruueckue MpoOJIeMbl, CBs3aHHBIE ¢ okcugoMm yriepona(lV); rumoresa
100aJbHOIO TMOTEIUICHUST KIMMarta; MapHUKOBBIA 3P dekT.* YronbHas kucioTa U e€
coiid, UX (U3MYecKne W XHMHYECKHE CBOWCTBA, *MOJyYeHHWE U NpPUMEHEHHeE.™
KauectBenHass peakuus Ha KapOoHaT-uoHbl. Mcnonb3oBaHue KapOOHAaTOB B OBITY,
MEUILMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

OOmue mpenctaBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUM yriiepoja (Ha MpuUMepe METaHa, TUIEHA, 3TaHOJIa, YKCYCHOM KHCIOTBHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKMX BeIecTB.*
[TonsiTe 0 OMONOrMUECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OelKax, yriieBoAax — M HUX
POJIM B KM3HU 4eloBeka. *MarepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUYECKUX
COEINHEHNI. *

Kpemnauii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aUMOJICHCTBUSl C MeETa/llaMM M HEMeTaulaMH), *moiydyeHue® © NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeacrtapienust 00 okcuae kpeMHusi(IV) u
KpeMHHEBOU KucinoTe. CUIMKathl, PU3NYECKUe U XMMUYECKUE CBOICTBA, MOJYyUYEHUE U
NpUMEHEHWEe B  OBITy, MPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOUTEIBHOW W Ap.). BaxkHeilline cTpouTeNnbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEHT, 0eTOH, kesie300eToH. [IpobiemMbl O€30MaCHOT0 UCTIONBL30BAHUS CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHON KU3HU. *

XVUMUYECKUN SKCHEPUMEHT: M3yueHHEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAaKLUMN Ha XJIOPUI-UOHBI U
HAOJIIO/ICHNE TIPU3HAKOB WX MPOTEKAHMS; OMNBITHI, OTpaxaroue (U3NUecKue u
XUMUYECKHE CBOWCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpPHUAJIOB); O3HaKOMJIEHHE ¢ oOpasmamMu  XJOpHAOB  (TaJOTCHUIOB);
O3HaKoOMJIeHHE ¢ oOpa3uaMu cepbl U €€ COeIUHEHUSMHU (BO3MOXHO HMCIOJb30BaHUE
BHJICOMATEPHUAJIOB); HAOIIOJICHUE Mpoliecca OOyIVIMBAaHMUS caxapa IoJ JAeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYEHUE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peakuu Ha Cyab(}aT-uoH U HaOI0AeHUE
MpU3HaKa e€ MPOTEKaHuUs;, O3HAKOMJICHUE ¢ (PU3UYECKUMU CBOMCTBaMU azota, ¢pocdopa
U UX COECIMHEHMI (BO3MOXKHO HUCTIOJIB30BAaHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
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1 GOoCPOPHBIX yAOOPEHNUH; TOTyYeHHE aMMHaKa U U3YYEHHE €ro CBOMCTB; IPOBEICHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHS U QocdaT-uoH U M3ydeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJb30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENEH KPUCTATUIMYECKUX
peméTok anMasa, rpadura; 03HaKOMIJIEHHE C INPOLECCOM aJcopOLUU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YyIJIEM M YCTPOMCTBOM HPOTHBOTa3a; IOJy4YEHUE
YIJIEKHCIIOTO ra3a U U3y4YEHUE €r0 CBOWCTB; IPOBEICHHUE KAYECTBEHHBIX PEAaKUUH Ha
KapOOHAaT- ¥ CUJIMKAT-UOHBI U U3YUYEHHE NMPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
OPOLYKIMEW CUIMKATHOW IMPOMBIIUICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne HeMeTauIbl U UX COEAUHEHUS.

Mertaisl 1 UX COETUHEHUS

OOmias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
UX noyiokeHuss B llepumoanyeckoi  CUCTEME  XMMHUYECKUX  DJIEMEHTOB
. 1. MenneneeBa u ctpoeHusa atoMoB. CTpoeHrue MeTauioB. Mertajummdeckas CBsI3b U
METAJUIMYECKAST KPUCTAUINYECKAS] PEIIETKA. DIJIEKTPOXUMUYECKAN DPAI HAINPSKEHUN
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOM, KUCTOTaMu). *OO01Me crnocoOsl noryueHus: MetaiuioB. [lonstue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YyryH, AIOPATIOMHUHNI, OpOH3a) U UX TPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH . *

[Ilenounsle merayuipl: mnojoxeHue B l[leppoanyeckon cucremMe XUMHYECKUX
anemeHToB J[. W. MengeneeBa; crpoeHue aromoB.  Haxoxnenue B mpupoze.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [I[puMeHeHre meI04YHbIX METAIIOB U X COCTUHEHMUIA.

[Ilenouyno3emenbHbIE METaJIbI MarHum u KaJIbLIHN: IIOJIOKEHUE
B [lepnoanueckoi cucreme xuMudeckux 3eMeHToB [. M. MenaeneeBa; ctpoeHue ux
aTOMOB; HaxoOXJeHue B mpupoaec. PHU3NUECKHE U XUMHUYECKHUE CBOMCTBA MarHusg M
Kayblusl. BaxkHelme coequHeHus! Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs . ™

AnmomuHuid: nonoxkenue B llepmoamyeckoil cHUCTEME XMUMHUYECKHUX 3JIEMEHTOB
J. 1. MeHnneneeBa; CTpOEHHME aToMa; HaxOXkJAcHUE B npupone. Puzndeckne Hu
XUMUYECKME CBOWMCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMJA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mnonoxenne B Ileppuoamyeckod CHUCTEME XHUMHUYECKUX DSIJIEMEHTOB
JI. . MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Duszudeckue u
XUMUYECKUE CBOMCTBA JKelie3a (B3aUMOACHCTBHE C METAJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupnpl, runpokcuasl u comu xkene3a(ll) wm xenesza(Ill): cocraB, cBoiicTBa
*nosrydyeHue.™

XUMHYECKUH SKCTIEPUMEHT: O03HAKOMJICHHE ¢ Oo0pasllaMH METaUIOB U CIUIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOM (BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICOBAHHE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEeHHs Kele3a B KHUCIOpoae (BO3MOXKHO
HCIIOJIb30BaHKE BUICOMATEPHUAIIOB); MPU3HAKOB MTPOTEKAHUS KaueCTBEHHBIX PEaKIIUi Ha
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MOHBI (MarHus, Kajablius, anroMuHus, IuHKa, skene3a(ll) u xenmesza(Ill), memu(Il));
HaOJIIOZICHUE U OMHMCAHKE MIPOIIECCOB OKPAIIUBAHUS TJIAMEHW MOHAMH HATPHS, KA U
Kablnsi (BO3MOYKHO HCIIOJB30BAHHUE BHICOMATEPHAIIOB); MCCIIENOBaHNE aM(DOTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHHS M TUIPOKCHIA IMHKA; PEIICHHE dKCIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxxHenme MeTasibl U UX COEAUHEHUSD.

XUMUS U OKpYXKaroIas cpena

*HoBble MaTepuanbl U TEXHOJIOIMU. BellecTBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HU 4YeloBeKa. XUMHMS U 370poBbe. be3omacHoe HCHOIb30BAaHUE BELIECTB H
XUMHUYECKUX peakuuid B ObiTy. IlepBas momouip mpu XMMHYECKHX OXOrax
1 OoTpaBiieHUsAX. OCHOBBI SKOJIOTMUECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (ImpelenbHas J0mycTUMas
koHueHTpauus Beuiects — [1JIK). Posb xumuu B pelieHnn 3K0JI0rn4eckux npooiem.™

*1IpupoaHble HWCTOYHUKU YIJIEBOAOPOAOB (Yyrojb, HPUPOAHBIA Tra3, HEPTH),
MPOJYKThI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: U3yYEHHE O00pa3lOB MaTepHaloB (CTEKIJO, CIUIaBBI
METaJUIOB, MOJIMMEPHBIE MaTepUalIbl).™

MexnpenMeTHbIe CBSI3H

Peanmmszanuss MeXnDpeaMETHBIX CBA3€HM IIPM HM3YYEHHMM XHMHUM B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUH,
TaK ¥ MOHSTUMN, SBJISIOIIMUXCS CUCTEMHBIMU ISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LMKJIA.

OO1ue ecTeCTBEHHO-HAyuyHble IOHATHSA: Hay4yHbIM (aKT, THUIOTE3a, 3aKOH,
Teopusl, aHAJIU3, CUHTE3, KJacCU(UKaLIKA, EPUOJUUHOCTb, HAOIIOIEHNE, IKCIIEPUMEHT,
MOJIETUPOBAaHUE, M3MEpPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEeKT, TEeXHOIOTHs,
MaTepUabl.

®dusuka: matepus, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIIHI,
PaOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3aps/l, MPOBOJIHUKH, TOIYTIPOBOTHUKH,
IUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00hEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTH, KpHUCTaNIMYECKas pemiérka, CIUIaBbl, (U3UUEcKue
BEJIMYMHBI, €AWHUIIBI WM3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ComnHre.

buonorus: doTtocunTe3, aApixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yA00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE TOPOABI, TMOJIC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEGHOI'O ITPEJIMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynbrarel ocBoeHust oOyuwatoniumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» JOHKHBI COBMANaTh ¢ pesyibTaTamu denepanbHoOil pabodeld MporpaMMbl

OCHOBHOTO 00111eT0 00pa3oBanus. Hanboiee 3Ha4NMBIMH SIBJISTFOTCSI:
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JIMYHOCTHBIE PE3VJIbTATAI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHA  MPOTPaMMbl  OCHOBHOI'O  OOILIEro
o0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOYy4YEeHUsT XUMUU B €IMHCTBE Y4eOHOM U
BOCIIUTATEIBHOW JEATEIbHOCTU B COOTBETCTBUHM C TPAJULHMOHHBIMH POCCUHUCKUMU
COLMOKYJIBTYPHBIMU H JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPUHATBIMH B
oOlllecTBe TMpaBWJIaMM W HOPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yYarOIIUXCS.

JInyHOCTHBIE pe3yIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaromxcs
PYKOBOJCTBOBATbCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIHPEHHE
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACJEIHMIO, TOHUMAaHUS 3HAYCHHs XHMHYECKOM HAyKd B IKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(MOpManuen o
MEPENOBbIX JOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 0OILIECTBA;

2) rpaX/1aHCKOT'0 BOCIIUTAHUS:

IPEACTABICHUST O COLMAJIBHBIX HOPMax MW MPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOW M JPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU IMPHU BBINOJIHEHUU y4EOHBIX,
[IO3HABATEJIbHBIX  3a/1a4, BBINOJIHECHUM XUMHUYECKHX 3KCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHMMAHHIO M B3aMMOIIOMOILM B IpoLEecce
ATOM y4eOHOW IEesTENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE U TMOCTYIKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHUYECKUX TMPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEeaKiMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKHU U COCTABJISIOLIUX OCHOBY
JUI TIOHMMAaHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOBI, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJyYEHUE HOBBIX 3HAaHUU IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHUS HAa0JIt0/1aeMbIX IPOLIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, WH(POPMAITMOHHOW W YUTATEITHCKOW KYJIbTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOATEIBLHON PabOThI ¢ YYEOHBIMU TEKCTAMU, CIIPABOYHOM JTUTEPATY PO,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMALIMOHHBIX TEXHOJIOTU;

WHTEepeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIIBCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B JaJbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/JI0POBBIO,
YCTaHOBKH Ha 310pOBbII 00pa3 )KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUITHS BPEIHBIX
npuBbIYEK (YyMOTpeOJIEeHUS alIKOrojsi, HAapKOTHKOB, KypeHHs), HEOOXOIUMOCTH
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coOI0ICHNS TTpaBWJI O€30MACHOCTH MPH OOpalIeHUHM ¢ XMMHUYECKUMU BEIIECTBAMU B
OBITY ¥ peaJTbHOU KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MpOodeccHil U Tpyda pa3IudHOTO poja,
YBaXEHUE K TPYAYy U pe3yJbpTaTaM TPYyAOBOW AESATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUHM M0 XUMHUH, OCO3HAHHOTO BbIOOpa MHAMBUIYAJIBHON
TPAEKTOPUM MNPOAOCDKEHUS OOpa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOU
npo(eCCUOHATIBHONW NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKU LIE€TIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJAE KaK UCTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBaHUs, IOHUMaHUS IEHHOCTH 3/I0POBOTO U O€30MacHOIO
oOpa3za >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUS LIEHHOCTU COOJIIOACHMS MpaBuil 0O€301acHOTO
MOBEJEHUS NpU pabOTe ¢ BEUIECTBAMH, a TAK)KE B CUTYyalUsX, YIPOXKAIOLIIUX 3/I0POBbIO
U JKU3HU JIIOJICH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble NpPH HW3YYEHUU XUMUHU, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAlOLIEed NPUPOAHON CPENOM, MOBBIIIEHUS YPOBHS
HKOJOTUYECKON KYyJIbTYphl, OCO3HAaHUS TJIOOAIBHOIO XapakTepa 3KOJOTHYECKHUX
npo0JieM U IMyTel UX peleHus: HOCPEICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBIIUICHHS], YMEHHsI PYKOBOJCTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHON IPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUS 00pa30BaTENbHON MPOTPaMMBbI  TIO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JCHUCTBUSIMH, B TOM
qHCIIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBIISITH IPUYHMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBICHHI;

OCYIIECTBJISITh CPABHEHHE, KJIACCU(DHUKAIINI0O XUMUYECKUX BEIIECTB IO 3aaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTh  JIOTHYECKOE  CYXKICHUE TIOCNIe  TPEABAPHUTEILHOTO  aHaju3a,
BKJTFOYAFOITIEE YCTAHOBJICHUE TPUYNHHO-CIICICTBEHHBIX CBS3CH

co3/aBaTh, MPUMEHSTh U TTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBI
JUTSI peIIeHUsT yIeOHBIX U TT03HABATEIBHBIX 331249 C TIOMOIIBIO 1e/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BbIE€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C TTOMOIIIBIO TE/Iarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBsI3el
Y 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSITENBHO (POpMYyIHpOBaThH OO0OOIIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;
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3) pabota ¢ uHpopMaIuei:
BBISIBIIATH JepUIUThl MHPOpPMANUW, JAHHBIX, HEOOXOAMUMBIX [JIS PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;
npeoOpa3oBeIBaTh MHGOPMAIIHIO U3 OJHOTO BUJA B APYTOH (TaOIUILy B TEKCT
U 1p.);
WCKAaTh WK OTOMpaTh WH(POPMAIMIO WA JAaHHBIC W3 MUCTOYHHKOB C YYETOM
MPEIOKCHHON yIeOHOM 3a71a4M U 33 TaHHBIX KPUTCPUEB.

OBnajeHue YHUBEPCAIbHBIMU YUYEOHBIMU KOMMYHHUKATUBHBIMU JEHCTBUSIMU:

OpPraHM30BbIBATh YUEOHOE B3aMMOJECUCTBUE B TpymIe (ONpeaesaTs oOLe e,
pacnpeenaTb pojiu, JOroBapuBaThCs APYT € APYTrOM U T. 1.).

C IIOMOIIBIO NEAArora WIA CaMOCTOSATEIbHO COCTABIIATH YCTHBIE U NHCHMECHHBIC
TEKCThl C MCIOJIb30BAHUEM HIUIIOCTPATUBHBIX MAaTEpPUAJIOB Ul BBICTYIUICHUS IEpen
ayIUTOPHUEN;

OpraHU30BbIBaTh y4YE€OHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; padOTaTh MHIMWBHUAYAJIbHO W B IPYIIE: HaXOIUTh oOuIee
pelieHre M paspemarb KOH(JIMKTBL HAa OCHOBE COIJIaCOBaHUS MO3UUUN M ydeTa
MHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOUIUI MPOAYKT, IPUHUMATh U Pa3JIEIATh
OTBETCTBEHHOCTH U IIPOSIBIISATh TOTOBHOCTD K IMPEIOCTABICHUIO OTYETA IEPE TPYIIION.

OBnazieHue YHUBEPCAIbHBIMU YU€OHBIMU PETYJISATUBHBIMU I€UCTBUSMU:

oOHapyxuBaTh U (GOPMYJIHUPOBaTh YUEOHYIO MpoOJIeMy, ONpPEIENITh LElb
y4eOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMHM CaMOKOHTPOJIS, CaMOOLIEHKH, IIPUHATHUS PELICHUH U
OCYIIECTBJIEHUS] OCO3HAHHOTO BBIOOpA B Y4eOHO U MMO3HABATEIbHON AESITEIbHOCTH;

COOTHOCHUTb CBOM JECUCTBHs C IUIAHUPYEMBIMHM pE3yJIbTaTaMH, OCYILECTBIIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PE3yJIbTard, ONPEICIAThH
CIoCOOBI ICUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUM C U3MEHSIIOIICCS CUTYyallue;

J1aBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH INpPU PEIICHUH Y4EOHOU
3a/1a4y;

NOHUMAaTh MPUYMHBI, IO KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMblil pe3yJibTar
JESITeIbHOCTH, OIpENeNsATh IMO3UTUBHBIE W3MEHEHUs M HalpaBlieHUs, TpeOyrolue
najabHenIel padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYrOMY Y€JIOBEKY, €T0 MHEHHIO.

ITPEAMETHBIE PE3VYJIbTATDI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 00S3aTEILHOTO COJEPIKAHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepalibHON pabodeid MpOorpamMMoON, BBIICISIOT: HAy4YHBIC
3HAHWS, YMEHHS W CIOCOOBI JEUCTBUH, crleruduyeckue s y4eOHOTO MpeameTa
«Xumus», BUABI JASITEIHHOCTUA MO TOJYYSHHIO HOBOTO 3HAHUWSA, €r0 MHTEPIIpETaIliH,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsIX
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MPEACTABICHUE O 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTU SIBJICHWM TNPUPOABI,
MOHMMaHWe OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHWMHYECKOW HayKd Kak oOJacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTAa OOIIEeH KyJIbTYypbl M MPAKTUYECKOU
JESTETPHOCTH YEJOBEKa B YCIOBUSX COBPEMEHHOTO OOINECTBA; MOHUMAHWE MeECTa
XUMHU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMM MOHATHUHMHOIO aIlapara U CUMBOJHUYECKOrO SI3bIKA XHUMUU
JUTSI COCTaBIICHUS (POPMYJT HEOPTAaHMUECKHUX BEIIECTB, YPABHEHUH XMMUYCCKUX PEAKITHI
(c omopoit Ha anrOpuUTM YYEeOHBIX JEUCTBMIf); BIIaJIEHUE OCHOBAMH XUMHUYECKOU
HomeHkIaTypbl (IUPAC u TpuBHanbHON) U yMEHUE MCIOJIL30BaTh €€ JUIsl PEIICHUS
y4eOHO-TI03HaBaTEIbHBIX 3a7]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUisi OOBSCHEHUS CTPOEHUS aTOMOB W MOJIEKYyJd IO alrOpUTMy C OINOpOH Ha
OTIpEICIICHHUS;

IIPEJICTABJICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHUE C ITOMOIIBI YUUTEIIS
MIPUMEHATh CHUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBIICHHUS B3aMMOCBS3EH MEXKIY
W3y4YEHHBIM MAaTEpPUAIOM W TpPU TOJYYEHWH HOBBIX 3HAHHWM, a TAKXKE B MPOIECCE
BBINIOJTHEHUS Y4Y€OHBIX 3aJaHUil W 1npu paboTe ¢ MCTOUHUKAMH XUMHUYECKOU
uH(pOpMauu, KOTOpask BKIKOYAET:

BOKHEUIIINE XUMUYECKUE TOHATHUSA: XUMHYECKUN DJJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAs W HEOAHOPOIHAs CMEChH,
OTHOCUTEIIbHBIE AaTOMHAasi W MOJIEKYJIApHAs MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJb (CPEIHsA),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHUs], peakIuu 00MeHa, TerIoBol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKunu, pacTBOp, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTAa B COEIUHEHHH, MaccoBas
JIOJIS1 U TIPOLIEHTHAsI KOHLEHTPAaMs BELIECTBA B pACTBOPE, SIAPO aTOMA, SJIEKTPUUECKUI
CJIOW aToma, aToMHasi OpOWTas b, PaguyC aToMma, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBA3b, IECKTPOOTPULATEIBHOCTD, MOJAPHAsA U HEMOJISIpHAs KOBAJICHTHAS
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMYECKas pernieTka (aToMHas,
WOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT, JJICKTPOJIUTHYECKAs]  JIUCCOLMAIMS, PpEaKIUh HOHHOTO  OOMEHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKUCIUTEIb H  BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAHOBJICHHE, DJICKTPOJIM3, XMMHUUYECKOE pPaBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pPEaKIMH, CKOPOCTh XMMHUYECKOW peakIuu, KaTaau3aTtop, MpeaesibHO
nonyctumas koHentpauus (I11K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIararolMe 3aKOHblI XUMUHU: 3aKOH COXpAaHEHUs Macchl, [lepuoanueckuii
3akoH J[. 1. MeHieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpPHS, TEOPHUS DICKTPOJIUTHYECKON
JIUCCOLIMALINY, A TAK)KE MPEACTABICHUS O HAyYHBIX METOJAX ITO3HAHHWS, B TOM YHUCIIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUYECKUX METOJIaX HCCIEAOBAaHMS BEIIECTB U U3YUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DBJIEKTPOOTPUIIATEIBLHOCTh), MPOCTBHIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoaudeckoii cucreme (B MajbIX MEPHOJIaX M TJIABHBIX
MOATPYIIAx) U JIEKTPOHHOIO CTPOCHHS aTOMa; YMEHUE OOBSICHATH CBSI3b MOJOKEHUS
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sanemeHTa B llepuoanyeckoil cucTeMe € YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj siapa, oOIlee YHUCIO JIEKTPOHOB),
pacmpenesnieHueM JJIEKTPOHOB IO JHEPTreTUYECKUM YPOBHSM aTOMOB TEPBBIX TpPEX
MIEPUOJIOB, Kausl M KaJbIUs; KIacCU(DUIMPOBATH XMMHUYECKHE DJIEMEHTHI C OMOPO Ha
onpeneneHus GU3NIECKOr0 CMbICa IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOIHUIIHI,

yMEHHUE KJIacCU(PHUITMPOBATh XUMHUUECKHUE DJIEMEHTHI, HEOPTAaHUIECKHE BEIIEeCTBA
U XHUMHYECKUE PEAKIIMU C OMOPOH Ha CXEMBI; OMPEACISITh BAJICHTHOCTh U CTETCHBb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALITUYECKOM
CTPYKTYPBI B COCIUHEHUSIX, 3apsi/] HOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIL IO AJITOPUTMY YUYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cXeMy (QU3NYECKHUEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJI, rpaduT, aiMas, KpEeMHHUI, a30T,
dbochop, cepa, XxJop, HATPUM, Kaldui, MarHui, KaJbIUH, aTIOMHUHHI, JKEIE30) U
CJIOKHBIX BEIIECTB, B TOM YHCIIC UX BOAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - ITA rpynm, amomunus, menu (1),
nuHka, xxenesa (I u 1), okcuawl yriepona (I u 1V), kpemuus (IV), azora u pocdopa
(T u V), ceppt IV u VI), cepHucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yTroJbHas, KpEMHHEBAs KUCIIOTAa M X COJIN); OITUCHIBAThH C OIMIOPOW HA IIJIaH M KITFOUEBHIE
CJIOBa; YMEHHUE MMPOTHO3UPOBATH M XapaKTePHU30BaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaM3a IMOJ PYKOBOICTBOM
nejarora, MPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOITYI0 IPUPOJIHYIO CPEy;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy YYeOHBIX JIeWCTBHIA
MOJIEKYJIIPHbIC U MOHHBIC YPAaBHEHUS PEaKIii (B TOM YKCIIE PeaKluii HOHHOTO 0OMeHa
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIN), WLTIOCTPUPYIOMINX XUMHUYCCKUC
CBOWCTBA HM3Y4YCHHBIX KJIaccoB / TPyHN  HEOPraHWYECKMX BEIISCTB, a TaKKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYIIPHYIO W MOJSIPHYIO MAcCChI
BEIIIECTB, MACCOBYIO JOJIO XHUMHUYECKOTO JJIEMEHTa B COCIWHEHWH, MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, KOJUYCCTBO BEIIECTBA U €0 MacCy, 00bhEM Ta30B ¢ OMOpPOi Ha
obmue hopMyJsIbl; YMEHHE MTPOBOIUTH PACUETHI TI0 YPABHEHUSAM XUMUYCECKUX PEAKITUN U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM U MACCy PEareHTOB WU MPOJAYKTOB PEAKIIUU C
OTIOpOi Ha 00pa3ell, aIrOPUTM YUEeOHBIX JCHCTBUMN;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HAHUSA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YUYCHUMU BEIIECTB M XMUMHYECKUX SIBJICHUH C
OTIOpPOM Ha aJITOPUTM YYEOHBIX NEHUCTBHM, yMeHHe chHOpMyJIUpOBaTh MPoOIeMy U
MPEVIOKUTh TyTH €€ PEIICHUS C MOMOIIbI0 Tenarora; 3HaHWe OCHOB O€30IMMacHOMN
paboThl ¢ XWMHWYECKHMMH BEIICCTBAMH, XHWMHUYECKOW IIOCYJIOH M JIabOpaTOPHBIM
000opyI0BaHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB I10J] PYKOBOJCTBOM YUYHTENS C OOCYXKICHUEM IIIaHa
pabOThI WM COCTaBJICHUEM TaOJINIIBI:
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U3Y4YEHHUE U ONUCaHUE (PU3NYECKUX CBOMCTB BEUIECTB;

O3HAKOMJICHUE C GU3HMUECKIUMHU ¥ XUMUUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIONIUE MTPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUIA;

M3Yy4YEHHE CIOCOO0B pa3/IeJICHUs] CMECEH;

MOJyYEHHUE KUCTIOPOJa U U3YUEHUE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPOJIa U U3YUEHUE €r0 CBOMCTB;

MOJTYYEHUE YIJIEKUCIIOTO ra3a U U3y4eHUeE €ro CBOMCTB;

MOJIy4YeHHEe aMMHUaKa U U3YUYEHUE €ro CBOMCTB;

MPUTOTOBJICHUE PACTBOPOB C OIPEICICHHOW MAacCOBOW J0JIed PacTBOPEHHOIO
BEIIECTBA;

UCCJICIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHMYECKUX BEILIECTB Pa3IUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWiopaHxa u QeHoidTanenHa) s
OTIPENICIICHUS XapaKTepa CPebl B paCTBOPAX KUCIIOT U LIET0UEH;

W3yUCHHE B3aUMOJACHCTBHUS KHCJIOT C METa/llaMH, OKCHUJAMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHMUI;

BBITECHEHHE OJIHOTO METalIa IPyTUM U3 pacTBOpa COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U IIUHKA;

pelIeHrne  JIKCIEPUMEHTaIbHbIX 3agad 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPTaHUYECKUX COEAUHEHUI;

pELIEHHE  HJKCIEPUMEHTAIbHBIX  3aJlad [0 TeMe€  «ODJIEKTPOIUTHYECKAS
JTUCCOLIALINS;

pelIeHrEe SKCIEpUMEHTANbHBIX 3a/lau 1Mo Teme «BakHelne HemeTamibl U UX
COEIMHEHUSDY;

pelIeHrnEe SKCHEPUMEHTANbHBIX 3a7a4 no TeMe «BaxHeilmme meramibl U UX
COCTMHEHUS;

XUMHUUYECKUE DKCIIEPUMEHTHBI, ULUTFOCTPUPYIOIIUE MPU3HAKU MPOTEKaHUS PEaKIIUii
HOHHOTO 0OMEHa;

KaueCTBEHHbIC PEAKIMU Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI:
xXJopua-, Opomua-, uomua-, cyibdar-, docdar-, kapOoOHAT-, CHIMKAT-AaHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, Kajbllvs, allOMUHUS, kefne3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

yMEHUE TPEACTAaBIATh PE3yabTaThl dAKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJIHUII U BBISBISATH YMIUPUIECKUE 3aKOHOMEPHOCTH;

BJIAJICHUE TPaBWJIaMU O€30MaCHOTO OOpAIeHUs C BEIIECTBAMU, UCTIOJIb3YEMbIMU
B TIOBCEJHEBHOW JKM3HU, a TaKKe MpaBWJIaMHU TIOBEJACHUS B IEIIX COEpEKCHUS
3I0POBbSI U OKpYKalolllel MPUPOJAHOW Cpeapl; TNOHMMaHue Bpena (OMmacHOCTH)
BO3JICUCTBHSI HA JKMBBIE OPraHU3MbI OIPEACIICHHBIX BEIIECTB, a TaKXKe CIOCOOOB
YMEHBIIICHUSI W TIPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS; MOHUMAHUE 3HAYCHUS
KUPOB, OCIIKOB, YTIIEBOJIOB JJIsl OpraHru3Ma 4eJIOBeKa;

BJIQJICHUE OCHOBAaMHM XHMHYECKONW TIpPaMOTHOCTH, BKIIIOYAIOIICH yMEHHE
MPaBWJIBHO UCIIOJIb30BaTh M3y4YCHHBIE BEIIECTBA W MaTepuanbl (B TOM YHCIIE,
MUHEPAJIbHBIE YIOOPEHUS, METAUIbl M CIUIaBbl, MPOAYKTHI MEepepabOTKU MPHUPOIHBIX
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MCTOYHUKOB YTJIEBOAOPOJOB (yTIiisi, MPUPOJHOTO ra3a, HedpTH) B OBITY, CEIBCKOM
XO034iCTBE, HA NPOU3BOJICTBE; YMEHUE MPUBOJUTH MPUMEPHl MPABUIBHOTO
WCIIOJb30BaHUs U3yUYECHHBIX BEIIECTB U MAaTEpPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3M MEXKAY PEaJbHO HAOII0IaeMbIMU XUMHYECKUMHU
SBJICHUSIMH ¥ TIPOIECCAMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSICHSATH
MPUYMHBl MHOTOOOpa3usl BEIIECTB, YMEHHE HWHTETPUPOBATh XWMHUUYECKHE 3HAHUS CO
3HAHUSAMU APYTHX YIEOHBIX MMPEAMETOB C IIOMOIIIBIO TIEAArora,

npeacraBieHue o chepax mnpodeccHoHATBHON AESTENbHOCTH, CBS3aHHBIX C
XUMHUEH UM COBPEMEHHBIMHU TEXHOJOTHSMHU, OCHOBAHHBIMU Ha JOCTHXKEHUSX
XUMUYECKON HayKH; HaJIM4he ONbITa pabOThl C Pa3IUYHBIMM HCTOYHHUKAMU
uHboOpMaIMM N0 XUMHH (HAY4YHO-TIOMYJISIpHAs JIUTEpaTypa, CJIOBapu, CIPABOUYHHKH,
UHTEPHET-PECYpChbl) C OMNOpPOM Ha aJIropuT™M: yMeHHE OOBEKTHBHO OLICHUBATh
uH(}OpMAIUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeOoBaHHsT K MPEIMETHBIM pe3yjibTaTaM OCBOEHHUS Y4E€OHOTro NpeIMeTa
«XuMus», pacrpeesieHHbIe 0 rojilaM 00y4YeHus

Pe3ynbraThl 1mo rogam (QOpMyIMpPYIOTCS IO NPUHLMIYY J0O0ABIECHUS HOBBIX
pEe3yJIbTaTOB OT roja K TOJYy, YK€ Ha3BaHHBIE B MPEAbIAYIIMX roAax IMO3WUIHNH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAIOTCS (PE3yabTaThl OUEPEAHOIO TOJa
10 YMOJIYaHHIO BKIIFOUAIOT PE3YJIbTaThl MPEABITYIIHX JIET).

8 KITACC

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TMOHATHUW: aToM, MOJIeKyJa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBasi J10JIsl XUMUUECKOTO JIEMEHTa
B COCAMHEHWU, MOJISIpHBIA OOBEM, OKCHUJZ, KHUCIOTa, OCHOBAaHHUE, COJIb,
*3JIEKTPOOTPUIIATEIILHOCTH ™, CTENEHD OKHCJICHMS, XUMHAYECKAs peakiusi,
KJIacCU(UKaIUS PEaKlUHil: peakiuu COCIUHEHMS, PEAKIMU Pa3JIOKEHUS, PEaKIUU
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U SHJIOTEPMHUECKUE PEaKIIUM; *TeTruioBoi ddekT
peakimu™; aIpo aroma, dJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, pauyC aToMa,
XUMUYECKasi CBSA3b, MOJSIPHASI U HEMOJspHAsi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, MOH,
KaTHOH, aHUOH, PAacTBOP, MAaccoBasl JIOJIS BelIiecTBa (MPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) m
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUU BEIIECTB U UX MPEBpaICHUH;

HCIIOJIb30BaTh XUMHUYECKYH0 CHMBOJIUKY JJIS COCTaBjieHUs (OpMys BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XMMUYECKUX PEAKIIU, dJIEKTPOHHOTO OajaHca;

OTPENICTIATh BaJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJICHHSI DJIEMEHTOB B OWHAPHBIX COCJAMHEHHUAX C OMOPOW Ha OMpeEeeHUs, B TOM
YUCJe CTPYKTYPUPOBAHHBIC;, MPUHAICKHOCTh BEIIECTB K OMNPEAeIEHHOMY Kiaccy
coeMHEHUN 10 (QopMynaM; BHUJI XMUMHUYECKOW CBS3U (KOBAJIGHTHAs M HWOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSIX;

MMETh NPEACTABICHUE O CHUCTEME XHMHUYECKUX 3HAHHUM, YMETh C IOMOIIbIO
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YUUTENS] MIPUMEHATh CUCTEMY XUMWYECKUX 3HAHWM, JJIsI YCTAHOBJIEHUS B3aUMOCBS3U
MEX/1y U3yUYEeHHBIM MAaTepUAIOM U MPHU MOTyUYEHUU HOBBIX 3HAHUM, a TakxkKe Ipu padoTe
C HCTOYHMKAMH XuMudeckoi uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
OTIepUpPOBaTH UMHU Ha 0230BOM YPOBHE, IPUMEHSTH MPHU BBINOJIHEHUN YU€OHBIX 3aJaHUN
Y pEUIEHUM PACUETHBIX 33J1a4 C ONOPOM Ha AJITOPUTM YUYEOHBIX NEWCTBUIN U3yUYEHHbBIE
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, Ilepmogmueckunn 3axon JI.U.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cuctemMa  xumuueckux  anemeHtoB  J. M. MengeneeBa» ¢ UYHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsj sipa,
oOl1ee YMCIIo 3JIEKTPOHOB U pacIipe/iesIeHre UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTBhI; HEOPraHUYeCKHUEe BEIIECTBa;
XUMHUYECKUE peaKkuu (II0 YHMCIy U COCTaBY YYacTBYIOUIMX B PEAKIMHM BEIIECTB, I10
TEII0BOMY 3(P(EKTy, M0 U3MEHEHUIO CTENEHU OKHUCIICHHS] XUMUYECKUX SJIEMEHTOB) C
ONIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUMI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C ONOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B Pa3IM4HBIX YCIOBHSX MOCIE
IPEIBAPUTENLHOTO 00CYXICHUS C IEAArorom;

BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MAacChl BELIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTA M0 (POpMysie COEIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHI 10 YPABHEHHIO XUMHYECKON PEaKIMH C
ONIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHOW NEATEIIBHOCTH — aHaIu3 MU
CUHTE3, CpaBHEHHUE, O0000IleHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBJICHUE
MPUYUHHO-CJIEJCTBEHHBIX CBS3€M — IJIs M3y4YEeHHsS] CBOWMCTB BEIECTB U XMMHUYECKHX
peaKklMii; eCTEeCTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HAOJIOJEHHE, HU3MEpPEHHE,
MOJEIIUPOBAHUE, SKCIEPUMEHT *(peajbHblii W MBICICHHBIA)®* MO PYKOBOJICTBOM
Me1arora;

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAaHUS XHMHUYECKOM NOCYJI0M W J1abopaTOpHBIM
0o00OpyI0OBaHMEM, a TaKXe MpaBWjiaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKUHUSMU IO BBIMOJIHEHUIO TJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOHMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAacCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y NPOBOAUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PaClIO3HABAHUIO PACTBOPOB WIEIOYEN U
KHUCIIOT C TIOMOIIbIO HMHIMKATOPOB (JIakMycC, (eHoJ(TalenH, METUIOpaHX U Ip.),
MOATBEPKIAAOIINX KAaYECTBEHHBI COCTAB HEOPraHWYECKUX BELIECTB (KauECTBEHHBIE
pEeaKlMK Ha UOHBI) MO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

PaCKpBhIBaTh CMBICJ OCHOBHBIX XHUMHUUYECKMX IOHATUM: XMUMHUUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHUOH, aHUOH, MPOCTOE BELIECTBO, CIIOKHOE BEILECTBO,
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BaJICHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEIEHb OKHCICHUS, XUMHUYECKas peakius,
XUMHUYECKas CBS3b, *TEIIOBOM 3((EKT peakiuu, MOJIb*, MOJSPHBII 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEIJEKTPOJIUTHI, JICKTPOIUTHYECKAST TUCCOLMAIUS, PEaKUUU HOHHOTO
oOMEHa, KaTalu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTHUMbIE
peaKknu™, OKACIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCIUTEb, BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAHOBJIICHHE, aJUIOTpOnusi, aM(pOTepHOCTb, XUMHYECKas CBS3b
(koBaneHTHAsi, WOHHAs, METAJUIMYECKas), KPHUCTAUIMYECKAass pEIETKA, *KOppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOM pEAKIUU™, MpeneiabHO JOMyCTHMAs
koHueHTpanus (ITJ1K) BemecTsa;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATHH (cM. 1. 1) u
IPUMEHSATH 3TH IIOHATHS [IPU ONMCAHUM BEIIECTB U UX IIPEBPAILCHH;

UCIOJIb30BaTh 3HAKM W CHUMBOJIBI JUIsI (PUKCAUU pe3yibTaTOB HaOJIOJCHUIM,
cocTaBlieHUs] (OpMyJl BEIIECTB U YPAaBHEHUN XMMMUYECKHUX PEAKLMH, 3allUCU JTaHHBIX
ycinoBuit 3aga4. Mcnonbs3oBate 0003HaueHus1, uMmeromuecs B [lepuoanueckoi cucreme
1 TabJvIle PAaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBITIOJTHEHUS
3a1aHUM.

ONPEAENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHUSX PAa3IM4YHOrO COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHUN C OMOPOW Ha OIPENEIEHHUs, B TOM YHUCJIE CTPYKTYPHUPOBAHHBIC;
BUJIbI XUMUYECKON CBSI3M (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKAsl) B HEOPTaHUUYECKHUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyiie; XapakTep cpelbl B BOJHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BellecTBa’™;

packpbiBaTh  cMbici  [lepuommueckoro 3akona J[.MA. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHHMMAHHME: *OMHCHIBATHh U XapaKTEPU30BATh* TaOIMYHYIO
bopmy Ilepuoanueckoil CUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3iMyaThb MOHSITUSA
«rnaBHasg noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpynma)», manble u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsa sipa, O0LIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX O 3JIEKTPOHHBIM
CIOSAM); *OOBSICHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUHN B MpeAesiax MajblX NEPUOJOB U TJIABHBIX MOJATPYII C
YY4ETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DBJEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBy YYAacTBYIOIIMX B pPEaKLUU BELIECTB, IO
TerioBoMy 3¢ (}eKTy, 0 U3MEHEHUIO CTeNeHEeH OKUCICHHUS] XUMHUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U clielu(UIECKue XUMUYECKUE CBOMCTBA
BEILIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXkAAasi ONMMCAHWE NPUMEPAMH MOJIEKYJIAPHBIX U
VOHHBIX YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUMI C OIIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI DJICKTPOIUTHUUECKON AMCCOUMALMU KHUCIOT, LIEN0Yell u
COJICH; TIOJIHBIE M COKpALIEHHBIE YPAaBHEHUS pPEaKUUid MOHHOrO OOMEHa; YpaBHEHHS
peakiMii, TOITBEPAKAAIOIINX CYILIECTBOBAHUE T€HETUUECKOU CBS3M MEXIY BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;
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pacKphIBaTh CYIIHOCTh OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX peaKImiA
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,

MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOYKHOCTH TIPOTEKAHHMS XHMHYECKHX TMPEBPAICHUN TIOCIe MPEeABAPUTEIHLHOTO
00CYK/ICHHUSI C TIEAarorom;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COSIUHEHHUS, MacCOBYIO JOJIO
BEIIECTBA B PACcTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOW PEaKIUU C
OTIOPOM Ha aJITOPUTM;

CJICIOBATh TIPAaBWJIAM ITOJIB30BAHUS XHMHYECKOM IOCYJI0M W JIabopaTOPHBIM
o0opyIoBaHHEM, a TaK)Ke IMpaBHJIaM OOpaIlCHHs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKITUSMU IT0 BBITIOJIHCHHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB TI0 MOJTYYCHUIO U
cOOMpaHMIO ra3000pa3HBIX BEIIESCTB (AMMHUaKa U YIJEKUCIIOro Tra3a);

MPOBOJUTh PEAKIIMW, TOATBEPKIAIONINE KAYECTBEHHBIH COCTAaB pa3IMYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUA- OpOMHI-, MOIUI-, KapOoHaT-,
docdar-, cunmkar-, cyiabdaT-, THIPOKCHUA-HOHBI, KAaTHOHBI aMMOHHS W WOHBI
M3YYEHHBIX META/UIOB, TPHUCYTCTBYIOIIME B BOJHBIX pPACcTBOpPaxX HEOPTaHUICCKUX
BEIICCTB;

MPUMEHATh OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O0O000IIeHUEe, CHCTEeMaTU3allii0, BBISIBJICHUE  MPUYHMHHO-
CIICJICTBEHHBIX CBSI3€M — JIJI1 M3YyYECHHS CBOWMCTB BEIIECTB M XMMHYECKUX PEaKIIHA;
€CTECTBEHHO-HAyUYHbIC METO/bI MO3HAHUS — HAOJIOJIeHHEe, U3MEPEHHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peajbHbIN U MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJTMUYECTBO YACOB, OTBOJUMBIX Ha OCBOEHUE KaXK/10M TeMbI Y4eOHOTO MpeaMeTa « XUMUS
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30oBaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIIAIAIOT C COOTBETCTBYIOIIMM paszzaesiom denepanbHOil padoyeil mporpamMmmsl
y4yeOHOro mnpeamera «XHUMHs» OCHOBHOM 00pa3oBaTellbHOM MPOrpaMMbl OCHOBHOIO o0miero ooOpasoBanus. [lpu 3ToMm
Opranusanusi BOpaBe cama BHOCUTh U3MEHEHUs B COJAEP)KAHHME M pACIpEAesIeHHe YY4eOHOro Marepuana no rogaMm oOydyeHus, B
MOCJIEI0BAaTENbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAaCOB HAa OCBOCHUE Ka)JOW TEMBI, ONPEACIICHUE OpraHU3alUOHHBIX (GopM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUN ONpeneNsieTcss BbIOpaHHBIM oOpa3zoBaTeslbHOW opranu3anueii YMK,
VHAUBUAYAIbHBIMU TCUXO(PU3NYECKUMU OCOOEHHOCTSIMM KOHKpeTHbIX oOywaroummxcsi ¢ 3IIP, creneHp0 OCBOEHHOCTHM HMHU
y4eOHBIX TEM, pEKOMEHIAIMIMU 0 0TOOpPY U aJanTaluy yueOHOro MaTepuaia o XUMMUM, peAcTaBIeHHbIMU B [loscHUTENbHON
3aITHCKE.

[Tpennaraem 2 BapuaHTa MPUMEPHOIO TEMATUYECKOIO IJIaHUpoBaHuUs it oOyyatonmiics ¢ 3IIP: mepBbiif npeamnonaraet
OCBOEHHE NPOrPaMMbI B HHKIIFO3UBHOM KJIACCE; BTOPOM — B OTJEJIIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KUIACC
(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
I'Ipumeprle TeéMbl, OcHOBHOe cogepiXaHue OCHOBHble BUAbI AeATeNIbHOCTU
pacKpbliBaloLmMe faHHbIN pasaen obyuyatowmxca

nporpammel,
M KOJIMYECTBO 4acoB,
OTBOAMUMOE Ha UX U3yyeHue

Paznen 1.IlepBoHavyanbHble Xumuueckue nousitus(20 1)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJioBeKa

(54)

[IpeaMeT xuMUK.* Posib XUMUU B )KU3HU YeJloBeKa. XUMHUS B
cucteMe HayK. MeTo/ibl TIO3HAHUS B XUMUM.*

Tena u BemectBa. PU3nyecKre CBONCTBA BelLleCTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Coco6b!
pasgesieHus cMecell. PUsnyecKkre U XUMUYeCKHe BJIEHUS.
[Ipu3Haku U ycl10BHA NPOTEKaHUS XUMHUYECKHUX PeaKIU.
3HAKOMCTBO € IpaBU/IaMH 6e30MacCHOCTH U IPpUEMaMH PaboThl B
XMMHUYeCcKOoH JlabopaTopuH.

JleMoOHCTpauuu

1. JlabopaTopHOe 060pyZOBaHUeE.

2. Paziin4Hble BUABI XUMUYECKON MOCYIbI.

3. 06pasLbl BEIeCTB.

4. Cioco6xlI pa3pesieHus1 cMecedd (GUIbTpOBaHMeE, BEIIAaPUBAHUE,
JUACTUJLIALMSA, XpoMaTorpadus).

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopamopHbwie onvimbl:

OnucaHue GpU3NYECKUX CBOWCTB BELIECTB.

PaspgesieHre cMecH C MOMOIIbI0 MarHUTa.

IIpakmuyeckue pa6ombi:

Ne 1. JlabopaTopHOoe 060py/I0BaHUE U TPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e30nacHOM paboOThl B XUMUYECKON 1a60paTOPHH.
Ne 2. OumncTKa 3arpA3HeHHON NOBapeHHOW Con
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PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHUH C IOMOLLIO Tejarora.

PackpbIBaTh poJib XUMUHU B IPUPOJE U XKU3HHU YeJIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMH.

Pasysim4aTh YUCTbIE BellleCTBa U CMECH; OZAHOPOHbIe M HEOJHOPO/IHbIE CMECH;

PazsnnyaTe Ppusndeckre U XMMUYECKHeE SIBJIEHUS C OOPOH Ha oINpesiesIeHHUs.

OnpefensiTh NPU3HAKU XMMUUYECKHX PeaKIMH U YCI0BUSA UX NPOTEKaHU.

CrniefloBaTh NpaBUJ/IaM N10J1b30BAHUA XUMUUECKOH NOCYyA0H U 1ab0paTOPHBIM
060py/l0BaHHEM, A TAK)KE NTPaBUJIaM O6pallleHUs C XHMUYECKHUMH Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKIMSAMH 110 BBIIOJHEHHUIO NPAaKTUYECKUX PabOT Mo/,
KOHTpOJIEM IIeZlarora.

[I1aHMpoBaTb ¥ NIPOBOAUTD XUMHUYECKHH 3KCIIEPUMEHT 110 U3yYEHHUI0 U
onvcaHu0 GU3NYECKHUX CBOMCTB BellecTB, COCO60B pa3/iesieHus cMecelt
BeLIeCTB 110/, PYKOBO/CTBOM Ile/iarora ¢ 06Cy>KJieH1eM IJ1aHa paboThl.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOM JIeATeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO CO/IepXKaHHsl, ClIpaBOYHbIe MaTepHaslbl, pecypcbl MHTepHeTa oz
PYKOBOZCTBOM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIHIo U3 y4e6HUKA U CTIPAaBOYHbIX MaTepPHaJIOB, TPAMOTHO
HCIO0JIb30BaTh U3yYeHHbIM NOHATUMHBIN anmnapaT Kypca XUMHUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

ATOMBI U MOJIEKYJIbI. XUMUY€ECKHE 3/IEMEeHTbI. 3HaKU (CUMBOJIbI)
XUMHUYECKHUX 3/1eMEHTOB. [IpOCThIe U CJI0XKHbIE BEIIECTBA.
ATOMHO-MOJIEKYJIIDHOE YY€eHHE.

Xumuueckas ¢popmysia. BaleHTHOCTb aTOMOB XMMHUY€ECKUX
3/1eMeHTOB. *3aK0H IOCTOSHCTBA COCTaBa BellecTB.*

OTHocHTe IbHasA aTOMHasA Macca. OTHOCUTeJIbHasA MOJIeKyJIApHas
Macca. MaccoBas [10J151 XKHMU4YECKOI'0 3JIeMeHTa B COeZJUHEHUH.
dusnyeckre U XUMUYECKHe ABJEHUA. XUMUYecKas peaKIus.
[IpU3HaKH U yCJI0BUSA IPOTEKaHUSA XUMUYEeCKUX PeaK Ui,
XrvMHYecKre ypaBHEHHUS.

THIbI XUMUYECKUX PeaKuUi (coeiMHEHUS, pa3JIoXKeHNU,
3aMellleHus, 06MeHa).

3aKOH COXpaHEeHMs MacChl BELIECTB.

*M. B. JIoMOHOCOB — y4Y&HBIA-IHIIUKIIONEUCT.*

AemoHcTpauyumn

dusuyeckyre sBaAeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/JIeHCAlUs BOJbI U T. [1.).

XuMuyeckue siBJeHUs (TOpeHUe CBeYH, pa3/IoKeH e caxapa,
B3aUMO/IECTBHUE CEPHOUM KUCJIOTHI C XJIOPUI0OM Oapus,
pasJsiokeHue rugpokcuaa meau(ll), B3aumogeiicTBue xeesa ¢
cepoii, B3aUMOJeHCTBHE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WIIOCTPUPYIOLMH 3aKOH COXpaHEHHsT MacChl.

Na6opatopHble U NpakTMYeckne paboTbl

JlabopaTOpHBIE ONBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJIaBJIeHUEe BOCKA, TassHUeE
JIbJA).

[IprMepbl XUMUYECKUX SIBJIEHUH (ITpoKaMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IeICTBHE MeJIa C KUCTOTOM).

Mojenu aTOMOB ¥ MOJIEKYJT

MpakTnyeckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMUYECKUX
peaKkumi

Bbluncnenms

— OTHOCHUTEJIbHOM MOJIEKY/ISIPHOW MacChl BEIECTB;

— MaccoBou A0JIK XUHMHW4YE€CKOI'o 3JIeMEeHTa I10 (bopMlee
CoeIMHEeHUs.

[IpMMeHSITh eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YHCIIE
HabJIl0/ieHUe, MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBICJIUTEJIbHOM e Te/IbHOCTH (CpaBHEHUE, KIacCuPUKaLus) /1 U3ydyeHus
BeLIeCTB ¥ XMMHUYECKHUX PeaKIMH C 01opoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH ¥ 3aKOHOB U IPUMEHATD 3TH MOHATUSA
IPY ONMCAHUM CBOMCTB BeIeCTB U UX NPeBPaLleHUH ¢ OOPOH Ha NJIaH U
KJII0YeBbI€e CJIOBA.

PazinyaTh pusnvecKkre U XMMUYECKHUE ABJIEHUS, 00BACHATD UX CYLIHOCTb C TOYKU
3peHHs aTOMHO-MOJIEKYJIAPHOTO YYE€HHs C OTNIOPOM Ha ONpe/ie/IeHUs U CXeMBI.

Onpefie/siTh NPU3HAKU XMMUUYECKUX PEAKIUH, YCI0BUA UX NPOTEKAHUS.

O6BACHATD CYLIHOCTh PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3PEHUs
aTOMHO-MOJIEKYJIAPHOTO YYeHHS C UCN0/Ib30BaHHEM BU3ya/bHOH OMNOPBI.

KnaccuduuupoBaTh XMMHUYeCcKHe peakluy (110 YUC/IY U COCTaBY pearupynoumx 1
06pa3yroumxcs BeIeCTB) C OIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbl GUHAPHBIX BELECTB 10 BaJIEHTHOCTH U ONPeJeJIATh
BaJIEHTHOCTb 110 pOpMyJiaM BELECTB C ONOPOH HA aJIFOPUTM y4eOHbIX
IeUCTBUM.

PaccTaBisATb K03QPUIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKLUH ¢ onopoi Ha
QJIFCOPUTM y4eOHBIX JeHCTBUH.

CnefoBaTh NpaBWIaM I10/1b30BAaHUS XMMUYECKOH TOCY0H U J1ab0paTOPHBIM
060pyI0BaHUEM, A TAKXKe NPAaBUJIaM 00pallleHH s C BEIleCTBaMHU B COOTBETCTBUH
C MHCTPYKIUSIMU 10 BBIIIOJHEHHIO JJAG0OPAaTOPHBIX XUMHUUECKHUX ONBITOB IO/,
KOHTpOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33JJaHUH U B ITpoliecce
HCCJIeloBaTe/IbCKOM IesITeJIbHOCTHU
HAyYHO-TIONYJISIPHYIO JIUTEPATYPY XUMHUYECKOT0 COZeP>KaHus1, CIPaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1oJ, PyKOBOJCTBOM Ilejiarora.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C OOPOX Ha
nHdopMalio U3 y4e6HUKA U CIPAaBOYHBIX MaTepHaIoB, TPaMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN aNnapaT Kypca XUMHUH

Pa3szeu 2. BaxxHeline npejcTraBuTe/ M Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech razoB. CocTaB Bo3jyxa.

Kucsopos — 3/1eMeHT U IPOCTOE Bellje-

cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*
HaxoxzeHre Kuci0posa B npupoze, GusniecKkre U XMMUYeCKHe
CBOWCTBA (peakL 1y OKUC/IeHHUs], FopeHHe). Y CI0BUsA
BO3HMKHOBEHUS U IPeKpallieHus ropeHus. [lonatue

00 oKcHaax.

*Crioco6bl OJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npombinuieHHocTH.* [[pumeHeHue kucaopoga. Kpyrosopor
KHCJIOPOJia B IPUPOJIE.

*TenoBo# 3 HeKT XUMHUYECKOU peaKIuu, IOHSITHE O
TepMOXUMHUYECKOM ypPaBHEHHUH, IK30*- U IHA0TEPMHUYECKUX
peakuusx.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/1yXa,
Croco6bl ero nNpeAoTBpalleHus. Y CHIeHre TapHUKOBOIO
3ddexTa, pa3pylieHrue 030HOBOTO CJI0s.*

AemoHcTpauyumn

BzaumogeiictBue dpocdopa, cepsl U xese3a ¢ KUCI0POA0M
(BO3MOKHO MCMOJIb30BAHKE BU/IE0O0MBITOB).
OnpesiesieHUe COJlepXKaHUsI KUCI0PO/a B BO3/YXeE.
OnbITHI, IEMOHCTPUPYIOLIKE YCIOBUSI BOSHUKHOBEHUS U
NpeKpaleH sl FOpeHUs.

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIY OMNBIT:

O3HakoMJleHUe ¢ 06pasLaMu OKCHAOB.
[IpakTHYeckas paboTa:

Ne 4. [TosryqyeHUe KUCI0POAQ, U3yYEHHE ero CBOKCTB.

BbluncneHms
— MOJIEKYJISIPHOW Macchl KUCJI0pO/ia M 030Ha Ha OCHOBaHUU
aTOMHOM MacChl XUMHYECKOT0 3JIEMEHTA
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PackpbIBaTb CMbICJ U3yYaeMbIX IOHATUH U IPUMEHSATb 3TH OHATUSA NIPU
ONMCAaHUM CBONCTB BelleCTB U UX NPeBpallleHUH ¢ HUCI0J1b30BaHUEM ONOPHBIX
CJIOB U KJIUIIIe.

XapaKTepu30BaTh (ONUCBIBATD)C ONOPOIL HA NAAH, CXeMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3NYECKUE U XU-MUUYECKUE CBOUCTBA KUCI0PO/a, CIIOCOObI
ero MoJiy4eHus, IpMMeHeHUe U 3HaueHue B IPUPOJie U XKU3HU YesIoBeKa.

CpasHusambs peakyuu 20peHus U Med1eHH020 OKUC/IEHUS C TIPpeJiBapUTeIbHbIM
o6cyx/ieHueM napaMeTPOB CPaBHEHHS.

Cob6upaTh NpubOpPHI AJ1s NOJAyYeHUs] KUCA0poaa (BbITECHEHUEM BObI U
BO3/yxa).

PacrnosHaBaThb ONBITHBIM NyTEéM KUCJI0POJ, O KOHTPOJIEM IleJjarora.

Hcnosb30BaTh XMMUYECKYI0 CHMBOJIMKY JJIs COCTaB/eHUs1 GOpMYJI BElLeCTB,
MOJIEKYJIIPHBIX YPaBHEHUHM XUMHUYECKHX PeaKLUH ¢ ydacTHeM KHUCI0poJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3AHHBIX C 3arps3HEHUEM
BO3/yXa.

CrnepoBaTthb npaBu/IaM 6e30MacHOM paboThI B JIJaBOpaTOPUU NP UCII0JIb30BAaHUU
XHMUYECKOH ITOCy/ibl M 060PYI0BaHMS 0/, KOHTPOJIEM I1€JJarora, a TakxKe
npaBuJIaM 00pallleHHs C TOPIOYMMH BellleCTBaMU B GBITY.

[lnaHMpoOBaTh M OCYLIECTB/IATE Ha MPAaKTUKE XUMHUYeCKHe IKCIIepUMEHTHI,
IPOBOAUTD HAGJII0JeHUS, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOACTBOM IeJarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpyIiIe.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
UCCJIe[0BaTeIbCKOH e TeJIbHOCTH HayYHO-MONYJISAPHYI0 IUTEpPaTypy
XUMHYeCKOTro0 CoJiep>KaHus, CIpaBOYHble MaTepuaJbl, pecypcbl MHTepHeTa oA,
PYKOBOACTBOM Iejarora.

BbicTpanBaTh pa3BépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
nHbOpMaIHIo U3 yyeOGHMKA U CTPaBOYHBIX MaTepHaJsIoB C OITOPOM Ha IJIaH,
IrPaMOTHO UCIOJIb30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bonopon — asieMeHT U npocToe BellecTBO. HaxoxaeHue B
npupo/ie, dusnyecKkre U XMMUYECKHUe CBOUCTBA (Ha MpUMepe
B3aHUMO/IECTBHUSA C HEMeTa/lJIaMU U OKCUJLaMH MeTaJlJIoB),
npUMeHeHHe, *cnoco6bl moTydyeHus.*

[ToHATHE 0 KUCIOTAX U COJSAX.

[AemoHcTpauumm

[onyyeHue, cobupaHue U pacno3HaBaHUE BOZOPO/a.
l'openue Bogopoaa.

BzaumogeiicTBue Bogopoza c okcugom Meau(1l).

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

BsanMogelicTBUe KUC/IOT C MeTa/lJIaMU.
[IpakTHyeckas pabora:

Ne 5. [TosiyueHUe BOLOpOAa, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOU MacChl BEIleCTBA HA OCHOBAHUH aTOMHOU
MacCCbl XUMUYECKUX 3JIEMEHTOB

KosnuecTtBo BewecTBa. Mosib. MosisipHas Macca. 3aKoH
ABorazpo. MoJsisipHbIi 06bEM ra30B. PacyéThl M0 XUMHUYECKUM
ypaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeleCTB KOJUIECTBOM 1 MOJIb.

BbluncneHusa

— 00'b€Ma, KOJIMYEeCTBA BelleCTBa ra3a 10 ero U3BeCTHOMY
KOJIMYECTBY BelleCTBa UJIU 00 bEMY;

— 00'bEMOB ra3oB 10 YpaBHEHHUIO peaKLUU Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUH ra30B
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PaCKprBaTb CMBbICJI U3yYaeMbIX MOHSATHUH U NPUMEHATDb 3TU NIOHATHUA NTIPU
ONHMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

XapakTepu30BaTh (OIHUCHIBATH) GU3NYECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CIocoG6blI ero MoJiyyeHus, IpUMeHeHHUe C ONOPOH Ha IJIaH, KPAaTKYI0 3alHCh,
cxeMmy.

Co6upaTp NpUGOP AJA NOJTyYeHUs BOAOPOJA C UCI0JIb30BaHHEM BU3YaJIbHOM
OTOPHI

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BEIECTB,
MOJIEKYJITIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLUH € y9acTHeM BOJ0poja C
ONOpPO Ha a/lITOPUTM.

CnesoBaThb NpaBu/iaM 6e30nacHOi paboThl B 1aG0OPaTOPUU NPH UCNOIb30BaHUU
XMUMHUYECKOH NOCy/1bl U 060py10BaHUSA 10/, KOHTPOJIEM Nelarora., a Takxe
npaBu/IaM 06paLleHHs C TOPIOYMMHU BeLleCTBaMH B ObITY

[11aHMpoBaTh M OCYIIECTBAATD Ha NPAKTHKe XUMUYeCKHe SKCIIepUMEHTHI,
NPOBOAUTH HABJII0/I€HUS, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEHTa M0/
PYKOBO/ICTBOM I1€JJarora ¢ 006Cy>kieHHeM IJIaHa paboTbl, C UCNOJIb30BaHHEM
KJ/IUIIEe.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpyIlIe.

HJIaHI/lpOBaTb " OCYLIECTBJIATDH Ha NPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
MMPOBOAUTDH Ha6JIIOA€‘HI/lH, AeJIaTb BbIBOABI 110 Pe3yJ/IbTATaM 3KCIIEPUMEHTA.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpyimne

PaCKprBaTb CMBICJI U3yYaeMBbIX MOHATHUH U NMPUMEHATDb 3THU IIOHATHA, a TAKXKE
HN3y4Y€HHbI€ 3aKOHbI U TEOPUU [JIAd pelIeHUud paC‘{éTHbIX 3aa4 C IOMOLIbIO
nejarora.

BBIYUCAATD MOJIIPHYIO MAcCy BeIleCTB; KOJMYECTBO BellleCTBa, 06bEM rasa,
Maccy BellleCTBa € ONopoi Ha o6pasel;, Ha GopMyJIbl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKLUH C OIOpOH Ha
o6pasel], AITOPUTM yIeOHBIX IeCTBUI: KOJIMYECTBA, 06'bEMa, MAaCChI BElIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UJIM IPOJYKTOB
peaxIyu.

BoicTpauBaTh pa3sBépHyThIe IUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU Ha UH-
¢dbopmaluio U3 yueGHUKA U CIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO KCI0JIb30BaTh
M3y4eHHbIN MOHATHUHHBIN aNapaT Kypca XMMHH C IOMOILbIO NleJjarora.



Tema 6. Boga. PacTBopsl.
IloHATHE 06 OCHOBAaHMAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKyibl. PU3nYeCKUe CBOMCTBA
BOJbl. *AHA/IU3 U CHHTE3 — MeTO/bl U3yYeHUs coCTaBa BOAbL*
X¥MHUYecKue CBONCTBA BOJbI

(pasJioxeHMe, peaKMH C HATPUEM, OKCHIOM KaJbLiUsl, OKCUJIOM
cepnl V.

CocTaB ocHOBaHUH. [loHATHE 06 HHUKATOpAX.

*Boja kak pacTBopuTeb.* PacTBopbL *PacTBopuMOCTb
BelIecTB B Boze.*

*HacelleHHble ¥ HeHAChILeHHbIE pacTBOPLL * MaccoBas 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpoAe.* 3arpsisHeHUe NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ.

AemoHcTpauyumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMO/IEUCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCNOJIb30BaHUE
BH/IeOMaTePHUAJIOB).

PacTBopeHUe BeLeCTB C pa3JIMYHON PAaCTBOPUMOCTBIO.
HUccnesoBanue pacTBOPOB KUCIIOT U LIeJI049el C TOMOLIbI0
HWH/IUKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJieHHEe PAaCTBOPOB C ONpe/ieIEHHOW MacCOBOM
JloJIel pacTBOPEHHOTO BelleCTBa.

BbluncneHusa
— C UCIOJIb30BaHHWEM IOHSATHUS «MaccoBasl J10Jisl BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/ U3y4YAEMBIX IOHATUH U NIPUMEHSTb 3TH NOHATHS IPU
ONKCAaHUM CBOMCTB BEILECTB U UX NpeBpallleHUH C TOMOLIbIO [Iearora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPOJHBIX IPOLIECCAX C ONIOPOH HA IJIAH U CXEMY.

CocTaBJATb ypaBHEHUS XUMUYECKHUX PeaKIMH ¢ y4acTHeM BOJbl C OIIOPOH Ha
cxeMmy.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKHX NPO06JIeM, CBA3AHHBIX C 3arpsi3HEHUEM
HPUPOJHBIX BOJ, CIOCOGLI OYMCTKHU BOJbI OT IIPUMecel, Mepbl 110 OXpaHe BOJ,
OT 3arpsiI3HEHUs 10CJIe IpeiBAPUTENbHOI0 CTPYKTYPUPOBAaHUS MaTepHasa.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIOJeHUS, ie/IaTh BbI-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepPUMEHTA 10/, KOHTPOJIEM Ie/iarora, ¢
UCIN0JIb30BAaHHUEM KJIMILE,

CrnesoBaThb NpaBu/iaM 6e30MacHO paboThl B 1ab0OPaTOPUU NPH UCNOIb30BaHUU
XMMHUYECKOH MOCy/1bl U 060PyA0BaHHUSA 110/, KOHTPOJIEM IleZiarora.

[IpoBOANTE BBIYKC/IEHHSA C IPUMEHEHHEeM OHATHSA «MaccoBasl 10J1 BelllecTBa B
pacTBope» c onopoi Ha GOPMYJIbI.

Hcnosib3oBaTh NpH BINOJHEHUH Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCJIe/0BaTeIbCKOH [lesTeJIbHOCTH HayYHO-ONYJ/ISIPHYIO0 IUTEPATYpy
XUMHUYECKOT0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
[0/l PYKOBO/CTBOM IeJjarora.

BricTpauBaTh pa3BEpHyTble NMCbMEHHbIE U YCTHbIE OTBEThI C OIOPOX Ha
nHdopMalHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMMHUH 110csIe
npeJBapyUTebHOTO CTPYKTYPUPOBAaHUS MaTepuaa



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

OkcuApl: cocTaB, kaaccudukanus (0CHOBHbIE, KUCJIOTHBIE,
*amdoTepHbIe, HecosieobpasyoLive Ha IpUMepe OKCUa
yriepoga |l u okenaa asorta ll, HoMmenksarypa. [lonyueHue*
OKCH/IOB (B3aumogencTame ¢ BOA0N, KUCOTaMM, LLEeno4amu).
OcHOBaHHUs: cOCTaB, kKJaccubukanus (Leyg04u 1
HepacTBOpHMble OCHOBAHHUS), HOMEHKJIaTypa.

KucnoTsl: cocTas, kiaccuukans, HOMEHKIATYpa, GU3nUecKue
Y XMMHUUYECKHe CBOKCTBA (B3aUMO/JECTBHE C OCHOBHBIMH
OKCHU/JIaMU COJISIMHU Ha IPUMepe COJITHOM U CEpHOU KUCIOT),
*crnoco6bl nosydeHus.* Psij akTHBHOCTH METAJIJIOB.

Cousu (cpesHUE): HOMEHKJIATYPA, *C1O0COObI NONMyYeHUST*,
B3aUMO/leliCTBUE CcoJlell C MeTa/l/IaMU, KUCJI0TaMHy, LiesI04aMH U
COJISIMHU.

['eHeTHYecKas CBSI3b MEX/Y KJIaCCAaMHU HEOPraHUY€eCKUX
coefuHeHul. ['eHeTH4eckue psazaepl [loHATHE 06 aMbOTepHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U aIIOMUHUs. XHMHUYeCcK1e
CBOMCTBA - B3aUMO/IeHiCTBHE C KUCJOTAaMH U LieI04aMHu.
PassioxeHne npy HarpeBaHUM.

JAemoHcTpauum

06pasLbl HeOpraHUYeCcKUX BElleCTB Pa3/IMYHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUZ0M
menu(1I).

Peakuus HeHTpasn3aLuu.

BrITecHeHHe 0JHOTO MeTaslj1a APYTUM U3 pacTBOpa COJIU.

Na6opaTopHble U NpaKTUyYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3anMoieficTBHE KUCJIOT C METa/LJIaMH.

[TonyyeHue HepaCTBOPUMbBIX OCHOBaHUH.

B3auMojelicTBre HEPAaCTBOPUMBIX OCHOBAaHUM € KUCJIOTaMHU.
Paznoxenue rugpokcuga Meau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue aKkcrepUMeHTaJIbHBIX 334 110 TeMe «OCHOBHbIE
KJIaCcCbl HEOPTraHUYECKUX COeJUHEHUN».

BbluncneHus
— 110 ypaBHEHUSIM XUMHUYECKUX peaKkui

Ormpezenenre OCHOBHBIX KIIACCOB HEOPTAaHMUECKUX COSANHEHHH MO Ma0IoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocranenne GopMyI1 OCHOBHBIX KJIACCOB HEOPIraHMYECKHX COSANHEHHH U Ha3bIBaHUE
HX TI0 MEXTyHapOIHON U TPUBHAIBEHOH HOMEHKIJIAType C NCIIOIb30BaHHEM
OIIpe/ieNICH s U TaOJUIBI PACTBOPUMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIIECTB IO COCTaBY M C80LCMEaM ¢ OTOPOH Ha
OIIpE/IeNICHNSI, CXEMBI M TaOJIHILYy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKHUX PSIJIOB M CXeMBbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETUHEHUIN» 0] pyKOBOJCTBOM IeJarora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XUMUYECKUX CBOHCTB
H3y4YEHHBIX KJIACCOB, TPYTIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C MCTIOJIb30BaHUEM
cxeMbl «I'eHeTHUecKas B3aUMOCBSI3b OCHOBHBIX KJ1aCCOB HEOPIaHHMUECKUX
COEAMHEHUI» MO PyKOBOACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN peaKLUii, WIUTIOCTPUPYIOLIUX XUMUYECKUE
CBOICTBA M3YYEHHBIX KJIACCOB U CNOCOObI NOTYYeHls BEIECTB U3YYCHHBIX KJIacCOB,
TPYII, a TAKXKe MOATBEPKJAIOMNX TeHETHIECKYIO B3aHMOCBSI3b MEXKIy HUMH, C
OTopoii Ha BEepOATBHYIO CXEMY B KAUECTBE 3PUTEIHHOM OTIOPHL.

CocraBieHne MOJEKYIISIPHBIX YPaBHEHUH PeaKIUii 110 CXeMaM C PeBapUTEIbHBIM
00CyXIIeHHeM BbIOOpa pearnpyromuX BEIEeCTB.

BrranciieHne no ypaBHEHHAM XUMHYECKHX PEeaKInii KoImdecTBa, 00bEMa, MacChl
BEILECTBA II0 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
ITOPUTMY .

[InanupoBanye U OCyIECTBICHUE HA IPAKTUKE XUMUYECKOTO SKCIIEPUMEHTA U
HaOJIIOJICHNS TI0J] PYKOBOACTBOM YUHUTEIS.

@DopmynrpoBaHUE BBIBOAOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIIOJIB30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHUE ¢ MOMOIIBIO MEJAr0Ta U BBIOIHEHNE MTPABHIT 0€30MacHON paboTH B
Ta00paTOPHH NIPH HCIONIB30BAaHUH XUMHUIECKOH MOCYABI K 000pyIOBAHHS.
Vcnonp30BaHue NP BBINOJIHEHUHN yueOHbIX 3aaHUi U B IpoLiecce
UCCIIe0BAaTEIbCKON NEeSTENbHOCTH HayYHO-IIOMYJIIPHON JIMTEPaTypbl XUMUYECKOTO
CoZlepKaHMs1, CIIpaBOYHbIE MaTepualbl, pecypchl VIHTepHeTa, oCcylecTBIeHHE BBIOOpa
0] PYKOBOACTBOM II€Jjarora.

BricTpauBanue pa3BEpHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha
nHpopMaImIo 13 yIeOHNKA U CIIPABOYHBIX MaTePHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y4YEeHHOTO TOHATHIHOTO anmapaTa Kypca XHMHUH C UCIONb30BaHUEM IUIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. [lepunoaudeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. . MeHAeieeBa.
CTtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peaknuM (15 4)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuopuueckan cuctema
XUMUYECKUX 3/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKYU KJaCCHUPUKALUA XUMUYECKUX 3JIEMEHTOB.
[ToHsITHE O TpyNIaxX CXOHbIX 3JIEMEHTOB (IeJI0YHbIE U
IeJI04HO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, UHEPTHbIE ra3bl).
*JJIeMeHThI, KOTOpble 06Pa3yoT

aMmdoTepHbIe OKCUABI U TUAPOKCUBL*

[lepuonuyeckuii 3akoH U [leprogu-dyeckas cucreMa
XUMHUYecKux aeMeHTOB /I, U. MeHpesieeBa. [lepuobl, rpynmnel,
noarpynmnbl. PU3n4ecKUil CMbIC/I OPSAKOBOro HOMepa
3JIeMeHTa, HOMEepOB Nepro/a U rpynbl.

Ctpoenue aTomoB. CocTaB aTOMHBIX siep. *U3oTonbl.*
JnekTpoHbl. CTpoeHUe 3JIEKTPOHHBIX 060109€K ATOMOB IT€PBbIX
20 xuMuYecKux 371eMeHTOB [lepuoauyecKkoi cucTeMbl

. U. MeHngeseeBa.

XapaKTepUCTHKa XMMHUYECKOI'0 3J1eMEHTa 10 ero MoJ0KEeHUIO B
[Tepuopudeckoit cucreMme /I. U. MeHnzeseeBa.
*3aKOHOMEpPHOCTH U3MeHEeHHsI CBOVCTB 3JIEMEHTOB MaJlbIX
MepPHUO/I0B U IVIaBHBIX MMOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsiaskoBOrO) HOMEpaA.*

*3HaveHue [lepruoandeckoro 3akoHa u [lepuoanyeckon
CUCTEMbI XUMUYECKHUX 3JIEMEHTOB /IJIsl Pa3BUTHS HAYKU U
npakTuku. [I. U. MeHeneeB — y4éHBIH, IeJjaror U rpakJjaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIEpUOUHAsA GOPMBbI
[TepuoaunyecKoi cCUCTEMbBI XUMUYECKHUX 3JIEMEHTOB

. U. MeHnpgesneeBa.

O3HakoMJieHHe ¢ 06pa3liaMy METAIJIOB U HEMETAaJLJIOB.
Na6opaTopHble U NpaKTUyYeckue paboTbl

JlaGopaTOpHBIH OMBIT:

B3saumopeiicTBre rUAPOKCU/A [IMHKA C paCTBOPaMU KHUCJIOT U
nes04yei
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PackpbIBaTb CMBICJI IEPUOUYECKOT0 3aKOHA 110/ pyKOBOACTBOM Ilefiarora.

[ToHMMaTh CcylllecTBOBaHHe TepUOAUYeCKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3/1eMeHTOB (M3MeHeHHe Pa/IUyCOB aTOMOB U 3JIEKTPOOTPHULIATENBbHOCTH) U UX
COeJIMHEeHUH OT MOJIOXKEHHUS B IEPUOJANYECKON CHCTeMe U CTPOeHHs aToMa C
UCI0JIb30BAHHEM CXEM U TAOJIMIL.

YcTaHaB/IMBaTh CBA3b MeX/y M0JI0KEHHUEM 3/IeMeHTa B TepUOoAHYeCKON cUCcTeMe
U CTPOEHHEM ero aToMa (CocTaB U 3apsAJ AApa, 001ee YUC/I0 3JIeEKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHosupoBaTh XapaKkTep U3MEHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHHH 10
rpynnam u nepvogam [leprouyeckoi cuCTeMBI € TOMOLIBIO NTejarora.
XapakTepH30BaTb XUMHUYeCKHe 3JIeMEeHThI TepBbIX TPEX IEPHUOJOB, KaJlus,
KaJIbLIUA N0 UX nosioxkeHUIo B [lepuoguyeckoit cucreme /[l. U. Meneneesa.

CrnesoBaTh nNpaBu/iaM 6e30nacHOi paGoThl B 1abOpaTOPUU NPH UCIOJIb30BaHUU
XMUMHUYECKOH MOCy/1bl U 060PyA0BaHHUSA 110/, KOHTPOJIEM IleZiarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIe U YCTHbIE OTBETHI C OOPOM Ha
uHbOpMaIMIo0 U3 yiebHMKa U CIPABOYHbIX MaTepHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHUH 110csIe
CTPYKTYPHUPOBAHUS MaTepHaJia C UCII0/b30BaHUEM KJIMLIE.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie
CTPYKTYpPHUPOBaHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuoguyeckyro
CUCTeMY XUMHU4YecKux 3eMeHTOB /I. . MeHeieeBa, Tab 1M1y pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJiel B BOJie, 3JIEKTPOXUMHUYECKUH PsJ| HAllPSHKeHUH
MeTaJlJIOoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
HCCJIe/0BaTeNbCKOH JlesITeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJiep>KaHus, CIpaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa moj
PYKOBOZICTBOM Ilefiarora



Tema 9. Xumunueckas cBasb.
OKUcAnTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

*DJIeKTPOOTPULIATENbHOCT* aTOMOB XUMHUYECKHX 3J1eMEHTOB.
XuMHyeckasi cBsi3b (MOHHasl, KOBaJIeHTHas OJIIpHas U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUCJIEHHUS.

OKHCIUTENBHO-BOCCTaHOBUTe/IbHBIE peaknuu (OBP). [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIeHUsAA. OKHCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauyumn
OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIMU: TOPEHUeE,
peakL M pa3JioKeHUs], COeIJMHEHUS

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX IOHSITHH [0/ PYyKOBOACTBOM MeAarora.

OnpezensiTb BUA XUMHUYECKOH CBSI3U B COEJMHEHHH C UCI0JIb30BaHHEM CXEM.

OnpeziensiTh CTeNeHb OKUC/IEHUS] XUMUYECKOr0 3j1eMeHTa 1o GopMyJie ero
CoeJIMHEeHMs C UCI0/Ib30BaHUEM aJITOPHUTMA.

OnpenensiTb 3JleMeHT (BeleCTBO) — OKUCJUTEJb U 3JIEMEHT (BeILeCcTBO) —
BOCCTaHOBUTEJIb.

OGBACHATD CYIHOCTb IPOLIECCOB OKHUC/IEHHUS U BOCCTAHOBJIEHHSI.

CoCTaB/IATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YK C/IA OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocCTaB/ATh YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PeaKLUH 110
aJITOPUTMY Pa36opa OKUCIUTETbHO-BOCCTAHOBUTEIbHON peaKLHH.

VcnoJib30BaTh MU BhINOJHEHUH yYeGHbIX 3a/JaHUH TEKCThI yueGHMKaA Nocie

CTPYKTYPHUPOBAaHUS MaTepHasa, ClipaBoYHbIe MaTepHasbl (IePUOJUYECKYIO
CUCTEMY XMMUYecKuX 3jieMeHTOB /JI. Y. MeH/jesieeBa, TabIM1y pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKHUH PsAJ| HaNPHKeHU N
MeTaJljIoB).

MpumepHble TEMbI,
pacKpbiBaloLMe AaHHbI pasgen
nporpammol,

M KO/IMYeCcTBO YacoBs, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE coaepKaHue

OCHOBHbIe BUAbI AEATENbHOCTU
obyuatowmxca

Pa3peu 1. BemecTBo ¥ XMMHYecKue peakuyu (17 4)
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IloBTOpEHUE U yri1yGIeHHe
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [lepuoguyeckas cucteMa XUMHAYECKUX
aneMeHTOB /. U. MenzeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHNH CBOMCTB XMMUYECKHX 3JIeMEHTOB NePBbIX TPEX
NepUOZ0B, Kalus, KalbLUs U UX

COeJMHeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEeHTOB B
NepruoANYeCKON CUCTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanus 1 HoMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxayHa-poJiHasA M TPUBHAJIbHAA). XMMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCSIMXCSA K Pa3/IMYHBIM KJIacCaM HeOPraHUYeCKUX
COeJIMHEeHUH, UX FreHeTH4YecKas CBA3b HeOPraHU4YeCKHX BellecTB.
CTpoeHHe BellecTBa: BUABI XMMUYECKOH CBA3HU U TUIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHUMOCTb CBOUCTB BEILECTB OT UX
cTpoeHus.*

JleMoOHCTpauuu

1. Mogeu KpUCTa/IMYeCKUX pelIéTOK HeOpraHU4eCcKUX BellleCTB.
2. KopoTkonepuoHas v AJIMHHONIEpHO/iHAsA GOPMBI
[leproanyeckoi cUCTEMbI XUMHUYECKUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUUYECKHE 3/IEMEHTHI IEPBBIX TPEX MEPUO/I0B, KaIU U
KaJIbLIUS 0 UX NoJIoKeHUIo B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OINOpPOY Ha a/ITOPUTM.

KnaccuouruupoBaTh 1 Ha3bIBaTh HEOPraHWYECKHe BelleCTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIHULy PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYeCKHe CBOMCTBA BELeCTB Pa3JIMYHbIX KJIACCOB,
O/ TBEPKAATh CBOMCTBA NPpUMepaMHU MOJIEKYJISIPHBIX YpaBHEHUH
XMMUYECKHX peaKL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUYECKOM CBSA3U U TUI KPUCTAJINYECKON PeIIETKH
BellleCTBa C OIIOPOM Ha CXeMY.

[IporHo3upoBaThb CBOMCTBA BeLECTB B 3aBUCMMOCTHU OT UX CTPOEHUS NoC/ie
npeJBapUTeNbHOTO pa3dopa.

BricTpauBaTh pa3BépHyTble NHUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMalHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEpHUaJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbIH NOHATUMHBIN annapaT Kypca XUMUH.

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B IpoLiecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISPHYIO JIUTEPATYPY
XMMHUYECKOI0 COJep>KaHus, CipaBOYHble MaTepUaJibl, pecypcbl MHTepHeTa
110/ PyKOBO/ICTBOM IeJjarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccndukanus xMMHU4eCcKUX peakiyui 1o pa3/IMYHbIM IPU3HaKaM
(o yKcy ¥ cocTaBy yYacCTBYIOLMX B peaKI[M{ BellecTB, *110
TenJ0BoMy 3pPeKTy, 10 U3BMEHEHUIO CTeNeHEH OKUCIeHUs
XMUMHYECKHUX 3JIEMEHTOB, [10 06PaTUMOCTH, 110 Y4ACTHIO
KaTaju3aropa).*

*JK30- U IHA0TEPMHUUYECKHE PeaKI[MH, TEPMOXUMHYECKHe
ypaBHeHus. [loHATHE 0 CKOPOCTU XUMUYeCKOH peakuuu. [lonaTue o
rOMOT'eHHBIX U TeTePOreHHbIX peakLusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKUX peaKLuax. [loHATHe 0 XUMUYEeCKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMHUYECKOH
peakIyy ¥ MoJ10KeHHe XMMHUYeCKOro paBHOBecHs.*
OKUCJIUTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IEKTPOHHBIN
6a/laHC OKHUCJIUTENbHO-BOCCTAHOBUTENbHON PeaKIuu).

JleMoOHCTpauuu

1. 3aBMCUMOCTb CKOPOCTH XUMHUYECKOH pEAKLUH OT Pa3IMYHBIX
dakTopOB.

2. Bo3pelicTBHe KaTaJM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKLHH.
3. [Ipumepbl HEOOGPATUMBIX U 06PATHUMBIX peaKLHi.

4. CMelieHHEe PaBHOBECHS] XUMHUYECKOH pPeaKIHH.

BoeruucieHust
— KOJIMYeCTBa BeleCTBa, 06'bEMa U MacChl peareHTOB WJIH
MPO/JIYKTOB 110 YPaBHEHUSIM XUMUUYECKUX PeaKIMHi

PackpbIBaTb CMBIC/ M3y4aeMbIX HOHATUH U IPUMEHSTh 3TH MOHATHSA IIPU
ONMCAaHUM CBONCTB BelLleCTB U UX NpeBpalleHU.

KnaccuduruypoBaTh XMMHUYeCKHE peaKI[MH 110 pa3JIMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUY€ECKOH peaKLiH OT Pa3IM4HbIX
baKkTOpOB N0/ PyKOBOACTBOM YIUTEIs.

[IporHo3upoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHUX NTpeBpallleHUH B
Pa3/IMYHBIX YCIOBUSAX IOC/IEe IPeJBapUTEIbHON PaGOTHL

OnpefieniiTb OKUCJAUTEb U BoccTaHOBUTeb B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Tpon3BOUTE BEIYMCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM I10 aITOPUTMY.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha
nHdopMalIo U3 yie6HUKA U CIPAaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN allllapaT Kypca XUMHUH 10CIe
npeJBapUTebHOTO CTPYKTYPUPOBAHUSA MaTepHUaa.

HMcnonb3oBaTh NpH BbINOJHEHUH yUeOHBIX 3aJJaHUH U B IpoLiecce

HCCJIel0BAaTENbCKOM JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOr0 COJIepPXKaHus, CIpaBOYHble MaTepHasbl, pecypcbl MHTEpHETa

nocJjie KOHCyJIbTAallUH C reJaroroMm.
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Tema 2. JJIeKTpOIMTHYECKaA
Aucconyanusa. XuMu4yeckue
peakuyHu B pacTBOpax

(84)

Teopust 3/IeKTPOJUTUIECKOU JUCCOLUALIUU. DTEKTPOJUTHI U
HEe3JIEKTPOIUThL. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLMALUU
BelleCTB C pa3/IMYHbIMH BU/IaMH XUMUYeCKOH cBA3U. CTeleHb
Jucconuranyuu.* CuibHbIe U c1abble 3J1eKTPOJTUTBI.

Peakuuu HoHHOr0 06MeHa, YC/I0BUSA UX NpOTeKaHUsA. MoHHbIE
YPaBHEHUS pPeaKIHil.

XuMHUYecKre CBOMCTBA KUC/IOT, OCHOBAaHUH U COJIel B CBeTe
HpeJCTaBJeHUH 006 3JIEKTPOJIMTHYECKON Jucconuanuu. Cpeaa
pactBopa. [loHATHe 0 ruApoJIM3e coslel.

KauyecTBeHHbIe peaKLlUH Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ, M03U[-, CyabdaT-, Kap6oHAT-,
cunukaT-pocdar- aHMOHBL, THPOKCH/-MOHBI KaTHOHBI AMMOHHS,
MarHus, Kajbliys, aJIOMUHUS, X)KeJjle3a 2+, 3+, [UHKA,
HPUCYTCTBYIOLIME B BOJHBIX PaCTBOPaX..

JeMoOHCTpauumn

JseKTpUYecKas IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, WLTIOCTPUPYIOLIYE IPU3HAKY TPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUI0 Cpeibl B pacTBOpax coJsiel (xaopuaa
HaTpus, Kap6oHaTa HATPHsl, XJIOPU/A [IMHKA).

JlaGopaTopHble U NPaKTU4YeCcKHe

pa6oTsl

JlabopaTOpHBIN OMNBIT:

Ne8Peakuuy HOHHOTO 06MeHa B pacTBOPAX 3J1eKTPOJIUTOB:
cyabdara meau(Il)

U 1EJ104HM, Kap6oHaTa HaTPHUS U COISTHOM KUC/IOTBI, peaKL{Usi

HeﬁTpaJ’IHSaL{HH Mexay ruiJpOKCU0M KaJlud U COJITHOM KHCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

[IpakTHyeckas pabora:
Ne 1. PemreHue aKcriepuMeHTa/IbHBIX 33/]a4 110 TEME.

BoeruucieHust
— 110 ypaBHEHUSIM XUMHUYECKUX peaKk Ui

PacKpbIBaTh CMbIC/I U3yYaeMbIX IIOHATHH, @ TAK)XKE CMBICJI TEOPUU
3JIEKTPOJIUTUYECKOU IUCCOIMALIMU C OTIOPOM HA CXEMBbI.

O6bACHATb NPUYUHBI 3J1IEKTPOIPOBOJL -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO NTe/jarora.

CocTaBJATb ypaBHEHUS JUCCOLMALMN KUCJIOT, Lieslouel U CoJleH, oHbIe
U COKpaLléHHble HOHHbIE YPaBHEHUA XUMUYECKHUX PeaKLIUA HOHHOTO
obMeHa.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJII0JeHUS, ieJIaTh BBIBO/BI 10 pe3yJibTaTaM 3KCIepUMeHTa
10CJIe Ipe/iBapUTEJbHOM PaboThlI.

CnesfoBaThb NpaBu/iaM 6e30nacHOi paboThl B 1aG0OpaTOPUU NPU
HCI0JIb30BAaHUU XUMHUYECKOH MOCY/Ibl M 060py10BaHUA 110/, KOHTPOJIEM
nejarora.

[Tpou3BOAUTD BBIYMC/IEHHS 10 XUMUYECKUM YPABHEHUSAM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIMIO0 U3 yiebHMKaA U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMMHUH 110cjIe
npeJBapHUTebHOTO CTPYKTYPUPOBAHUS MaTepHaJa.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe[0BaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJiepXKaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEepHeTa
nocJie KOHCY/IbTallMU C IearoroM.

Paspes 2. HeMmeTa/l1bl M UX coeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
T'ajioreHsl

(44)

0611125 XapaKTepPUCTHUKA rajioreHoB. 0COGEHHOCTH CTPOEeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /11 HUX CTENIEHU
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BellleCTB — rajoreHoB. XMMH4YeCKHe CBOMCTBa Ha IpUMepe xJ10pa
(B3auMogelcTBHE ¢ MeTa/VIaMH, HeMeTa/lJlaMU (BOZOPOJOM U
KucaopozoM),*uenoyamu*). Xsmoposogoposa. CossiHast KUCJIOTa,
XMMHYecKHe CBOUCTBA, *rosydyeHne®, npumeHeHue. KauecTBeHHbIe
peaKIMM Ha raJloreHH/i-MoHblL. */lelicTBHE XJIOpa U XJI0POBOAOPOJA
Ha OpraHM3M 4YeJioBeKa.* BaxkHel1Me XJI0puAbl U MX HAX0X/AeHHe B
npUpoJe.

JleMoOHCTpauuu
BnaeomaTepuanbl: raJioreHbl U UX COeJUHEHHUA.
06pa3sibl XJI0PU/IOB.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJI0pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHVe COITHON KHUC/IOThI, U3y4eHUe e€é CBOMCTB.

BbluucieHust
10 YypaBHEHUAM XMMHUECKHX peaKL Uil

OO6BACHATDH 06LIME 3aKOHOMEPHOCTH B K3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
coeZIMHEHUH B Mpe/ie/iax MaJjIbIX IEPHUO/I0B U IJIaBHBIX OATPYIIIT
[leprouiecKkol CHCTEMbI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS HX
aTOMOB C UCII0/Ib30BaHUEM CXEMBbI.

XapakTepu3oBaTh GU3NUECKHE U XUMUYECKHe CBOMCTBA POCTHIX BELIECTB
rajoreHoB (Ha MpUMepe XJI0pa) U CJIOKHBIX BellleCTB (XJIOpOBOAOPOAa,
XJIOpUJA HAaTPHs), CIOCOOBI UX NMOJIy4eHUs], IPUMeHEeHNe U 3HaYeHNe B
HNpUPO/Jie Y )KU3HU YesI0BeKa I10C/le CTPYKTYPUPOBaHUs MaTepHaJa.

OnpenensiTb raJoreHu/i-MOHBI B pACTBOPE C UCIOJIb30BaHUEM TaGIHIIbI
"XapakTepHble peaKl[M1 HAa aHHUOHBI".

[l1aHUpOBATh M OCYIECTBJATD HA MPAKTHKe XUMHUUECKHEe 3KCIIEPUMEHTHI,
POBOJAUTH HAGJIIOIeHHs, eJIaTh BBIBOADI 110 Pe3yJibTaTaM 3KCIIepUMeHTa
M0CJIe IPeJiBapUTEbHOM PaboThL

Tema 4. O61as
XapaKTepUCTHKA XUMHYeCKHX
asemeHTOB VIA-rpynnsl Cepa
U eé coeguHeHus (5 4)

06111as XapaKTepUcTHUKa 3J1eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIE JIs1 HUX CTeNeHH
okucneHus. CTpoeHre U $pU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — KUCJIOPO/A U CEpBI.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYeCKHe
CBO¥cTBa cephbl. B3auMo/ieficTBUE ¢ HEMETALJIAMHU - BOJOPOJIOM U
KHUCJIOPOJIOM, MeTa/lIaMH, KOHLIEHTPUPOBAHHBIMHU a30THON U
cepHoO# kucjsoTaMu. CepoBoJiOpOJ, CTpoeHue, PU3NYECKHE

O6BsICHATH 061111e 3aKOHOMEPHOCTU B U3MEHEHUHU CBONCTB 3/1eMeHTOB VIA-
IPYMIIbI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "H3MeHeHHe pasiuycoB B
noArpynmnax".

XapakTepu3oBaTbh pU3HYeCcKHe
Y XMMHYeCcKHe CBOWCTBA IPOCTOTO BeleCTBA CephI U €& coeJUHEHU N
(cepoBOZOpPO/IA, OKCUAOB CEPBI, CEPHON KHUCIOTHI, Cy1bYATOB), CIOCO6BI UX
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Y XMMHUYECKHUe CBOUCTBA (KUCJIOTHbIE U BOCCTAHOBUTEJIbHbIE).
OKcHUAbI CepbI KaK PEJICTAaBUTENN KUCIOTHBIX OKCH0B. CepHast
KHCJIOTa, PU3NYeCKHe U XMMHYeCKHe CBOMCcTBa (061He KakK
npeACcTaBUTEJIS KJlacca KUCIOT U *cnenuduyeckue*), npuMeHeHHe.
CepHHCTast KMCJIOTA.

*XHMHYecKre peaKl1y, Jiexallle B OCHOBE ITPOMBIIJIEHHOTO
crnoco6a nosiy4yeHus CEpHOHM KUCIOThL. ANllIapaThl ¥ IpOTeKaloLie B
HUX Ipolecchl (Ha mpuMepe NPOU3BOACTBA CEPHOM KUC/IOTHI).*
CoJiu cepHOM KHMCJIOTBI, Ka4yeCTBeHHas peaklus Ha cy/ibdaT-HOoH.
HaxoxzaeHue cepbl U eé coejuHeHUH B npupoze. *Xumudeckoe
3arpsi3HeHHe OKpY»XKarolel cpe/ibl COeIMHEHUAMU Cepbl
(KHCcIOTHBIE JOXK/AH, 3arps3HEHNEe BO3/[yXa U BOJJ0EMOB), CIOCOObI
ero npeAoTBpalleHus.*

JeMoHCTpauumn

Konneknuu (Buaeomarepuasnbl): cepa U eé coeJUHEHHUS.
O6yrsinBaHMe caxapa MOoJ AeiicTBMeM KOHLEHTPUPOBAHHOM CepHOU
KHCJIOTHI.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMNBITHI:

O6HapyxeHue cyibpaT-HOHOB.

B3aumogelicTBue pa36aBJeHHON CEPHON KHUCIOThI C HUHKOM.
BoruucieHus

M0 yPaBHEHUSIM XUMHUYECKUX PeaKIUi

MOJIyYyeHHUs], IPUMeHEeHHe U 3HaYeHHe B IPUPO/Ie U XKU3HU YeJIOBEKA C
OTOPOY Ha CXEMY U IJIaH.

OnpenensiTb HaIMYKe Cy/IbGaT-UOHOB B PaCTBODE.

OOBACHATD CYIIHOCTb IKOJIOTMYECKHX MTP06JIeM, CBS3aHHBIX C TepepaboTKOH
COeJJMHEeHUH cepbl 0CJIe CTPYKTYPUPOBaHUSI MaTepHaia.

[l1aHUpOBAaTh M OCYIECTBJATh HA MPAKTHKe XUMHUUECKHEe 3KCIIEPUMEHTHI,
IPOBOJAUTD HAGJIIOIeHHs, ieJIaTh BBIBOADI 110 Pe3yIbTaTaM 3KCIIepUMeHTa.

CiienoBaTh NpaBU/IaM 6€30NaCHON PaboThI B JIAGOPAaTOPUHU IPH
HCI0JIb30BaHUHM XUMHUYECKOU NOCY bl U 060pYyI0BaHMUS 0], PYKOBOICTBOM
nejarora.

[Tpou3BOAUTE BEIYMCIEHHUS 10 XUMUYECKUM YPABHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI y4eOHUKa,
crnipaBoyHble MaTepuasbl ([leproANUecKyo CHCTEMY XUMUYECKUX
anemeHTOB /. . MeHzeseeBa, TabIMIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXUMUUECKUH psijl HAaNpsXKeHUH
METaJlJIOB).

HWcnosib30BaTh MpU BBIIOJIHEHWU YIEOHBIX 33IaHUH U B Ipolecce
HCCJIe0BATENbCKOH JlesTeIbHOCTU HAYYHO-MOMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COJlepKaHusl, CIIPaBOYHble MaTepHaJibl, pecypchl UHTEpHeTA
nocJie KOHCY/IbTallUH € eJarorom
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Tema 5. O6mas
XapaKTepPUCTHKA XUMHY€ECKHX
3jieMeHTOB VA-rpyninbl. A30T,
dochop u ux coeguHeHUs

(74)

061as XapakTepucTUKa 3J1eMeHTOB VA-rpynmnbl. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX CTENEHU
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHre B IpUpo/ie, PU3nYecKre U XUMUYeCcKHe
cBoiicTBa. Kpyrosopor asoTa B npupoze.

AmMuak, ero ¢pusnyecKkrue 1 XMMUYECKHe CBOMCTBa, NoJydeHHe U
npuMeHeHue. CoJIM aMMOHHS, X QU3UYECKHEe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHe. KayecTBeHHas peakns Ha MIOHbl aMMOHHUS.
A3oTHas KUCJI0Ta, eé Gu3nyecKre U XMMHUYeCcKHe CBOMCTBa (o61ue
KaK IpeJCTaBUTeJIs KJacca KUCIOT U *cnenuudeckue®).
*A3oTHCTas KUC0Ta. Mcnosib30BaHue HUTPATOB U COJIe aMMOHUSA
B KayecTBe MUHEPA/IbHbIX y106peHui.*

XvMHYecKoe 3arpsi3HeHHe OKpyXKatollel cpefibl cCoelHHEHUAMHU
a3oTa (KUC/I0THBIE LOXK/H, 3arpsi3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

®ocdop, *asnorponHeie Mogudpukanuu Gochopa*, pusnueckue u
XMUMHYeCKHe CBOMUCTBaA.

Okcug pocdopa(V) u dochopHas kucioTa, GUsniecKue u
XUMHUYeCKHe CBOUCTBA, *nosydyenue.* *KayecTBeHHas peakLus Ha
docdaT-noHbL*

*WUcnosp3oBaHne ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YA00peHU.*
3arpsisaHeHHe NPUPOJIHBIX BOJOEMOB pochaTaMu.

JleMOHCcTpanuu
Konneknuu: pocdop u ux coefuHeHUs.
B3saumojeiicTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJbIO0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BzauMogelcTBrE coJleli aMMOHHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMy a30THBIX U $ocPOpHBIX yA06peHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMHUaKa, U3yuyeHHe ero CBONCTB.

BbruucieHust
110 ypaBHEHUSIM XMMHUYECKHUX peaKk i

OGBSACHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb PU3HYECKHE U XUMUYECKHE CBOWCTBA IPOCTBIX BELIECTB
azorta u ¢ochopa 1 UX coeAUHEHUH (aMMHaKa, coJled aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, oKkcuza pocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), c1OCOOHI UX NMOJTyYeHUs], TIPUMEHEeHNe U 3HaYeHHUe B IpUpojie
Y XKU3HH YeJI0BeKa C UCN0JIb30BaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHMA U pocdaT-HOHBI B PaCTBOPE C UCN0Ib30BAHUEM
TabnLbl "XapaKkTepHble peaKIMy Ha KATHOHBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiMHEHUH a3oTa ¥ pocdopa B OKpyKarlel cpeje.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOAUTD HAGJIIO/IEHUS, ie/1aTh BBIBO/IbI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CnepoBaThb npaBu/iaM 6e30nacHO paboThl B 1aOOPaTOPUU NPH
UCI0JIb30BAaHUH XMMHUYECKOH NOCy/1bl U 060py10BaHUS.

[Tpou3BOAUTD BBIYMC/IEHHS 10 XUMUYECKHUM YPABHEHUSAM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYI0 CUCTEMY XUMUYECKUX
aseMmeHTOB /. . MeHzeeeBa, Tab MLy pacCTBOPUMOCTHU KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsHKeHUH
MeTaJlJIOoB).

Hcnosib30BaTh NpHU BbINOJHEHUH YYeGHBIX 33/laHUU U B ITpoLiecce

HCCJIEI0BATENbCKOH JIEATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 COJIepKaHusl, CpaBOYHbIe MaTepHasbl, pecypcel MHTepHeTa
10CJIe KOHCYJIbTAIMH C [1€/JaroroM

Tema 6. O611asa XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriepoja ¥ KpeMHMH U UX

Yrjepop, a/uIoTponHble MOAUGHUKALUK TPaduT, aiMas.
B3anmogelicTBHe ¢ MeTa/uIaMH, HEMeTaJlJIaMH,
KOHILIeHTPHUPOBAaHHBIMU a30THOH U CEPHOU KHUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3nueCcKre U XUMHUYECKHe

O6BSICHATH 061111e 3aKOHOMEPHOCTHU B U3MEHEHUHU CBONCTB 3/ieMeHTOB [VA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHUSA UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELECTB
yIJepofia U KpeMHHUS U UX COeIMHEHUH (OKCH/IOB YIJIepo/a, yTOJIbHON
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coeJUHEeHUs cBoiicTBa. Axcop6uusi. KpyroBopot yryiepoja B Npupo/Je. KHUCJIOTbI, KAPOGOHATOB, OKCH/Ia KPEMHUS, KPEMHUEBOW KHUCJIOTHI,

(84) OkcuApl yriaepoa, ux GUsndecKre U XMMU4YeCKUe CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJy4YeHHUs], TPUMEHEHUE U 3HAaYE€HHUE B IPUPOJE
JleiCTBYE Ha )KMBble OPraHU3Mbl, 10JIy4YeHHE U IPUMEHEHHE. Y XKU3HHU YeJIOBeKa.
*JKoJiornyeckue nNpobJieMbl, CBA3aHHbIe C OKCHAOM yriepoaa(IV); OnpeiesiTb KApOOHAT- U CUJIMKAT-
rUnoTe3a r/106aJbHOr0 NOTeIJIEeHUs KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
adpdext.* OOBACHATD CYIIHOCTD 9KOJIOTMYECKUX MP06JIeM, CBSI3aHHBIX C HAXOXKJeHUEeM
YrosibHasg KMCJIO0TA U €€ coy, UX PU3nvecKre U XUMUYeCcKHe YTJIEKHUCJIOrO ra3a B OKpy»Xaroliei cpeje.
CBOWCTBA, N0JIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJMHEHUH yIieposia U
KapOOHAT-HOHBL OpraHUYeCKHX BEIeCTB I10/] PYKOBO/CTBOM yYHUTEJIA.
*[lepBoHayYaJIbHbIE NOHATHSA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHUpOBATh U OCYIECTB/IATD HA IPAKTHKE XUMHYECKHe SKCIIEPUMEHTBHI,
coeIJMHEHUSAX yTJIepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHS. NPOBOJUTH HAGJIIO/I€HU, [1e/1aTh BBIBOJBI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHaTHE 0 6MOJIOrMYECKH BaXKHBIX BellleCTBAX: XKUPaAX, OesKax, nocJie NpeJiBapuTebHON paboThl.
yrjieBofiax. MaTeprajbHOe eIMHCTBO OPraHUYeCKHX U CnepoBaThb nNpaBu/iaM 6e30nacHOi paboThl B 1abOpaTOPUU NTPH
HeopraHUYeCKHUX COeJUHEHUN.* UCI0JIb30BAHUH XMMHUYECKOH NMOCy/1bl KU 060py10BaHUS.
*KpeMHUH, ero pusndeckre 1 XMMUYeCKHe CBOMCTBA (Ha mpuMepe Hcnosb30BaTh NP BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
B3aUMO/IeHCTBHUS C MeTa/IaMU U HEMeTaJ/lJlaMu), oJIydeHue U cripaBoyHble MaTepuaJbl ([lepHojuyecKyro CUCTEMY XUMHUYECKUX
NpUMeHEeHHE B 3JIEKTpOHUKe.* asieMmeHTOB /I. U. MeHiesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoenHeHUsI KpeMHHUs B pupoe. O61Ke peAcTaBaeHus 00 OCHOBAHWH U COJIEN B BOJIE, 3JIEKTPOXUMUUECKUH PsIl HAPSKEHU N
okcuze kpeMHHUsA(IV) 1 kpeMHHeBo# KucaoTe. CUINKATHI, UX MeTaJlJIOB) T0C/Ie KOHCYJIbTALMH C [TeJJaroroM.
HCI0JIb30BaHUE B OBITY, MeAUIIVHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
BaxkHell1ne cTpouTe/IbHbIE MaTepHaJbl: KEPAaMUKA, CTEKJIO, HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEpaTypy
LIeMeHT, 6eTOH, XeJie306eToH. [Ipo6ieMbl 6e30MacHOr0 XUMHYECKOTO COJiepXKaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
HCI0JIb30BAHUS CTPOUTEbHBIX MaTepPHAJIOB B IOBCEHEBHON nocJie KOHCY/IbTallMU C IejaroroM.
JKHU3HU.*
JleMoHCTpauumn
Mopeny KpUCTaIIMYECKUX PELIETOK a/Ma3a, rpaduTa, MOJIEKYJIb
bynnepena.
Ancop611us pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTnBoras.
BusieomMaTepuasbl: CHJIMKAaTHas TPOMBIILJIEHHOCTb.
Mopenn MOJIEKYJ1 OpraHUY€eCKHX BEILECTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIN OMBIT:
KayecTBeHHas peakius Ha KAp6OHAT-HOH.
[IpakTHYeckye paboOThI:
Ne 11. [Tony4yeHue yrieKUCI0ro ra3a U U3y4eHue ero CBOMCTB.
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
Ne 12. PemreHue akcnieprMeHTa/IbHBIX 33a4 110 TeMe «HemeTasibl».
BeryuciieHus
110 YpaBHEHHUSIM XUMUYECKUX PeaKLUH, eCJIU O UH U3 PeareHTOB
JlaH B BU/le BOJAHOI'0 pacTBOpa C M3BECTHOW MacCOBOH J0JIeH.

Paspges 3. MeTasibl M X coeguHeHMs (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJlIOB
(449)

O61ast XapaKTEPUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHUH UX M0JI0XKeHUsI B [lepHOANIECKO CHCTEME XUMHYECKHX
aneMeHTOB /l. . MeHziesieeBa U cTpoeHUs1 aTOMOB. CTpoeHHe
MeTaJlJIOB. MeTas/inyecKasi CBsI3b U MeTaslJIMyecKast
KpUCTaJINYecKast peliéTKa. JIeKTPOXUMUYECKHH psajL
HanpshKeHUH MeTasoB. Pu3nyecKue U XMMHUYeCKHe CBOHCTBA
MeTaslJ10B. *06111e CIoCcOGbI ToTyYeHUs MeTal10B. [IoHATHe 0
KOPPO3UH METAJLJIOB U OCHOBHBIE CIIOCOGBI 3aLUThI OT KOPPO3UH.
CnsaBbl (CTajb, 4yTYH, AIOPATIOMUHUHN, 6pOH3a), UX HPUMeHeHHe B
OBITY ¥ IPOMBIIIEHHOCTH.*

JleMoOHCTpauuu

03HakKoMJIeHHEe C 06pa3LaMu METAJIJIOB U CIIJIABOB, UX
bH3UYECKUMU CBOMCTBAMU.

Mojenu KpUcTalsInyeCKUX PelIETOK MeTaJlJIOB.
BuseomaTtepuasbl: KOppo3us MeTaJJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMu CIJIaBOB METAJIJIOB.

3aBUCHMOCTb CKOPOCTH peaKIMy MeTaJjljIa C KUCIO0TOH OT IPUPOAbI
MeTaJlja.

BobluucieHust
— I10 ypaBHEHUSIM XMMHUYECKUX pPeaKLUH, eciu OJMH U3 peareHToB
COJIEPKUT IPUMeECH

PackpbIBaTb CMbIC/ U3YYaeMbIX MOHATUH U MPUMEHSTh 3TH MOHATHUS IPU
ONHMCAaHUU CBOMCTB BEIeCTB U UX MPeBpalleHUM.

OO6BACHATDH 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 3J1eMEHTOB-
METaJIJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepHu30BaTh CTPOEHHE METAJLJIOB, 001[He pU3NUEeCKHEe U XUMUYECKHe
CBOMCTBa MeTaJlJIOB.

XapakTepu3oBaTh 06IIKe CIOCOOBI NOJNYYEeHNs METAJIIOB IOC/Ie
CTPYKTYpHUPOBaHUs MaTepuaJa.

CiienoBaTh NpaBu/aM 6e30MacHON paboThI B JIAGOPATOPUH NPU
HCMOJIb30BAaHUH XUMHUYECKOHU MOCYAbl U 060pYJOBaHUS.

[Tpou3BOAUTE BEIYUCIEHHUS 10 XUMUYECKUM YPABHEHHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBovyHble MaTepuaJsbl ([lepHoANYecKyIo CHCTEMY XUMUYECKUX
anemeHTOB /. . MeHzeseeBa, TabIMIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOZE, 31EKTPOXUMUUECKUH psifl HanpsiXKeHUH
METaJlJIOB).

HWcnosb30BaTh MPH BbINOJHEHUH YYeGHbBIX 33/JaHUH U B IpOIecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISPHYIO JIUTEPATYPY
XHMUUYECKOTO COZiepKaHUs, CIIPAaBOYHbIe MaTepHaJibl, pecypchl UHTepHETa
MocJie MpeiBapUTENbHON KOHCYJIbTALIUH C IEJAroromM
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Tema 8. BaxkHelmue
MeTaJlJIbl M MUX COeJMHEeHHUA
(164)

lesounble MeTasbl. [losoxeHue B [leproguyueckoil cucteme
XMMUYeCcKUX 31eMeHTOoB /|. U. MeH/iesieeBa, CTpoeHHe aTOMOB.
Haxoxenue B npupoze.

dusnyeckre U XMMUYeCcKHe CBOHCTBA (Ha MpUMepe HaTpus U
Kasus). OKCUJbI ¥ TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3€eMeIbHBIE MeTaJIbl MAarHUM U KaJbIIUH, CTpOeHHe
atoMoB. [losioxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MenziesnieeBa. Haxox/eHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
KasbLus (OKCUJ, TUAPOKCHUZ, con). *XKEcTKocTb BOAbI U CIOCOGBI
eé ycTpaHeHUs.*

Anromunuil. [lonoxeHue B [lepruoanyeckoi cucTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHnziesieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusndeckre U XUMHUYECKHe CBOMCTBA. AMdOTepHbIe
CBOWCTBA OKCH/A U TUAPOKCUJA.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[leproanyecKoy cucTeMe XUMHUYECKUX 3JIEMEHTOB

. U. MeHzenieeBa, cTpoeHue atomMa. HaxoxzeHue B mpupoze.
dusndeckre U XUMUYECKHE CBOMCTBA. OKCU/bI, TUAPOKCH/IBI U COJTH
kene3a(ll)

u xese3a(lll).

JeMoHCTpauumn

B3saumogeiicTBrUe HAaTpHUs € BOAOM.

OkpalivBaHue IIJlaMEeHY MUOHAMHU HaTPUs U Kaus.
OkpaliMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3auMojelicTBre OKCH/la KaJIbI[USI C BOJOM.
BuseomaTepurasbl: ropeHue XeJie3a B KUCI0PO/Jie U XJI0pe.

JlaGopaTopHble U IpaKTU4eCKue paéoThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMy aJIFOMUHUSA U €T0 CIJIaBOB.
AMdoTepHbIe CBOKWCTBA I'MAPOKCH/IA aJIFOMUHUS.
KauecTBeHHbIEe peaKLMM Ha MOHBI JKeJie3a.
[IpakTHYecKue paGoThI:

Ne 13. PelteHHe 3KcllepMMeEHTaA/IbHbBIX 33/ja4 110 TeMe «MeTasLbI».

BbruucjieHust
[0 ypaBHEHUSIM XMMHUYECKHUX peaKUil.

OGBSCHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1EMEHTOB-
METAJIIOB B IPYIIAaX U UX COEAUHEHUH C yYETOM CTPOEHUS UX AaTOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
METaJlJIOB U UX COeJUHEHUH (OKCUZ0B, THAPOKCH/IOB, COJIel) ¢ omopoi Ha
CXeMy, CIIOCO0ObI UX MOJIy4YeHHs], IPUMeHeHHe U 3HaYeHUe B IPUPO/JIe U XKU3HU
YeJI0BeKa.

Pacno3HaBaThb c NOMOLIbIO KaYeCTBEHHBIX PeaKIUi HOHbI METaJJIOB (MarHus,
KaJIbIIMsl, JIIOMUHUS, IMHKA, XKeJle3a (2+), )kesie3a (3+), Mmeau (2+) ¢
HCIIOJIb30BaHUEM TabJIHIbI "XapaKTepHble PeaK[My Ha KATHOHBI'".

[I1aHUPOBATH U OCYILECTB/IATD HAa IPAKTHKE XUMUYECKHEe IKCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/IeHU, [1e/1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMeHTa.

CnefoBaThb npaBu/IaM 6e30MacHOM paboThl B JJabOpaTOPUU NPU
MCII0JIb30BAaHUHU XMMHUYECKOH MoCy/ibl U 060py/J0BaHUS.

[Tpou3BOAUTD BBIYMC/IEHHS 10 XUMUYECKUM YPABHEHUSAM.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIMIO0 U3 yiebHMKaA U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHUH.

Hcnosnb30BaTh NPU BbINOJIHEHUH Y4eGHBIX 33/laHUH U B ITpoLiecce
UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIEPXKaHus1, CIPAaBOYHbIe MaTepHaIbl, pecypchl THTEpHETa
nocJie IpeJiBapUTeJbHON KOHCYJIbTALUH C IearoroM

Paspen 4. XumMus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YesIOBEeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeH_[eCTBa U MaTepHaJibl B
HOBceﬂHeBHOﬁ »KM3HU YesioBeKa. XUMHUS U 340pOBbE. be3omacHoe
HCIIOJIb30BAHHE BEIECTB 1 XUMHWYECKUX peaKuMﬁ B 6]3]Ty.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3/IMIHbIX ccl)epax AeATeJIbHOCTHU mo;[eﬁ,
OCHOBHbI€ Bel€CTBA U MaTepHUaAJIbl, IPUMEHAEMbIE B )KU3HHU COBPEMEHHOTI'O
YeJIOBEKa.
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(34) [IpupoiHbIE UCTOYHUKHU YTJIEBOAOPO/I0B (Yroyib, IPUPOAHBIH ras, OGBSCHATD yC/I0BUsI 6€30IIaCHOTO UCMOJb30BAHUS BEILECTB U XUMUYECKUX

HedThb), IPOAYKTHI UX [TIepepabOTKH, UX POJIb B OBITY U peakuui B ObITY.

MPOMBIIJIEHHOCTH. AHanU3MpOoBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHue IPOMBILLJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U JIp. HA COCTOSTHUE
OKpY»Kalollel cpesibl (Ipesie/IbHO AOMyCTUMAas KOHLEHTpalus OKpY’Kalollel cpesibl.

Beuects — [IJK). YMeTb 0Ka3bIBaTh NE€PBYIO MOMOILb IPU XUMUYECKUX 03KOr'aX U OTPaBJIEHHAX.
PoJib XMMHUH B pellleHuH 3K0JIOrMYeCKUX npobieM.* [IpyHUMaTb y4acTHe B 06CYK/JeHUH P06IeM XMMHYECKOH U 9KOJ0TMYeCKOH

HalpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO [TO3ULUIO [0 pobJieMe U
npeJJaraTb BO3MOXKHbIE [IyTH €€ pellleHus C OII0poX Ha HHPOPMALUIO U3
y4yeOGHHUKA U ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke pabodell mporpaMMbl B TEMAaTHYECKOM IJIAHWPOBAHHWU [JOJLKHBI ObITh Y4YTEHbl BO3MOXKHOCTU HCIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOLIMXCA Yy4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIe NPOrpaMMbl, 3JIEKTPOHHbIE Y4YeOHUKU U 3aJaYHUKHY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJbHbIE JTaO0PAaTOPUH, UTPOBbIE TPOTrPaMMBbl, KOJIJIEKIIMK [[MPPOBBIX 06pa30BaTeNbHbBIX PECYPCOB), HCHOIb3YEMbIMU /1151 06YUEeHUS U
BOCHUTAHUSA PaA3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbBIMU B 3JIEKTPOHHOM (IUdpOBOM) BHJE M DPeaJU3yIIUMH JUJaKTH4YecKhe Bo3MokHOCTH HKT,
cojJiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAaTe IbCTBY 06 06pa30BaHUM.

2-ii BApMAHT
TEMATHYECKOE INTAHUPOBAHUE

Btopoii BapuaHT mpUMEPHOr0 TEMATHYECKOTO IJIAHUPOBAHMS MCHOJIb3yeTcs, eciu obOyuarommecss ¢ 3P momyuaroT
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe npejiaraercs:

- U3yYCHUE MaTepuaia KpyIHbIMU OJIOKaMu;

- omepexaroriee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHHUS 3HAHWW B PA3NUYHBIX YCIOBUSX (IIEPEHOC 3HAHUN MO aHAJOTUU OT OOIIMX CBOMCTB
Pa3IUYHBIX KJIACCOB BEIIECTB K OOMMM W CHENU(PUYECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHBAET JOJIO
CaMOCTOSTEIIbHOCTH O0YYAIOIINXCS MTPU U3YYECHUU HOBBIX TEM.

CoOmromaercst  JIOTMKa  HM3yYEeHHMs]  BEHIECTB —  CBOMCTBA  BEIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEIFHOCTBI0, XUMUUECKON CBS3BIO M CTPYKTYpPOH BeIIEeCTBA, B YaCTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHME aToma, CTPOCHHE BEIECTBA, BaXKHEUIIME MPEACTABUTEIN IMPOCTHIX W CIOXKHBIX BEIIECTB, XUMHUYECKHE
peakIun).

N3meHeHune mIaHupoBaHus 10 pa3ziesiaM U TeMaM COCTOMT B CIIEAYIOIIEM:
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- N3y4YE€HHE OCHOBHBIX BOIPOCOB HEOPraHUYECKOM XMMHUHU OCYILECTBISETCS B 8 Kiacce, 00Jbllle BPEMEHH BbIAEIAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. 3 9 kiacca B 8- mepeHocarcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX pEaKIuil",
"DeKTponuTHYECKas Auccouranrsa. XUMHYECKHE PEeaKIMi B pacTBopax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Metamis»y niepen «Hemertammammy, T.K. obydaroruecs ¢ 3[IP Gombliie 3HAKOMBI C
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeiesieHue CoJlepKaHusl OAHUX TEM B ApPyrHue (pacKpblBA€TCs HA KOHKPETHBIX MpUMEpax APYTrux tem). Tema
"XUMHSIT W OKpYKamoIlas cpena’ pacKpbhIBAaeTCS Ha KOHKPETHBIX IpuUMepax B paszaenax "MeTtamibl M UX COEIUWHEHHud',
"Hemetamnsl IV-VII rpynm 1 ux coenunenus";

- o0beauHeHHe TeM (naerT OoJbllle BO3MOXKHOCTEH 71 MCIOJIb30BaHUS CpPAaBHEHUS — CXOJACTBA W OTIUYMNA; Tema
«Kucnopon» u rema «Bonopon»);

- BblgeneHue otaenbHbIXx TeMm (Tema «llepBoHadanbHble TOHATHA OO0 OpraHUYECKUX BeEIIECTBax»). BolieneHue B
OTJENbHYIO TEMY, B KauecTBe "OyKBaps MO OpPraHM4ecKOW XMMHHU", JaeT BO3MOYKHOCTb YIIyOJISIThb HMOHATHUSA: OIpEaeNCHHUS,
KJIacCU(UKaLUs, OCHOBAHUS JJIsl KJacCU(PUKAIIUN, HOMEHKJIAaTypa, 0OlI1e CBOMCTBA BEIIECTB, CTPYKTYpa BELIECTBA, COCTABICHUE
dbopmyn o obmiei popMyse U MO Ha3BaHUIO, Ha3bIBaHUE BellecTBa Mo ¢opmyse. B 3ToMm ciiyyae nporpaMMHbI MaTtepuan U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE ()ParMEHTOM KApTHUHBI «OPraHUYECKHUE BEIIECTBa», & KaK 4acThb LIEJIOTO.
Moxxet ObITh BblieTeHa TeMa «IIpakTHUKymM» B KOHIIE IEPBOTO U BTOPOTO rOI0B 00YUYEHUS.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KJIACC Bcero: 136 yac (2 u/Hen, 2 roga o0yueHus)

Tewmbl KonnuecTtBo yacoB B Tom uucne Ha3zBanwus pabot
Ha KOHTPOJIbHBIE Ha NPaKTUYeCcKue
paboTBhI paboTEI
Paznen «IlepBoHauasbHBIE XUMUYECKUE OHATHS», 144

1. Xwumns — BaxkHas 007IacTb 4 1 2 IpakTrueckas paborta Nel « JIaGopaTopHOe 060pyJOBaHUE M IPHEMBI

€CTECTBO3HAHMSA U ITPAKTUYECKON oOpareHus ¢ HUM»

JIeATEIBHOCTH YeJIOBEKa. [Tpaktiyeckas padora Ne2 «OuncTka 3arps3HEHHOI OBapeHHOMH cou”
2. BemiecTBa 1 XUMHYECKUE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «IIpu3HAKH MPOTEKAHUS XUMUYICCKUX PEAKIIHIi»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHadansHble XUMUYECKHE MTOHATHS, XHMIIECKHE

XHMHH (OpMYJIBI 1 ypaBHEHUSI» 3arpsI3HEHHON ITOBAPEHHON COIIM)
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Paznen «llepuonnyeckuid 3aK0H M NepUoAnYecKas cucteMa xumudeckux aeMeHToB JI.M. MenneneeBa. CtpoeHue aroma. XuMuieckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIC Peakivmy, 154

4.  Crpoenue aToma 7 1 - Kontponbshas pabora Ne2 «Ileproandeckasi cucreMa XMMUYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHue aToMay

MIepHOIIIeCcKas CHCTEMa XUMHIECKHX

snemenToB JI.U. MenaeneeBa

5.CtpoeHue BemecTB. XUMHUYECKast 8 1 - Kontponbshas pabora Ne3 «XuMuueckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Paznen «Baxuelre npeCTaBUTEIN HEOPTaHUUECKUX BEIECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [pakTrueckas paborta Ne4 «Ilomydenue Kucioposa v H3y4eHHE €ro CBOHCTB»
IIpaktudeckas pabora Ne5 «IloydeHre BOJOpOIa M U3yUCHUE €TO CBOMCTBY
Kontponphas pabora Ned «Kucnopon. Bomopon»

7. Bona. PactBopsl. 5 - 1 [Ipaktudaeckas padota Ne6 «I[IpuroroBieHne pacTBOPOB € ONPEAEICHHOM
MaccOBOH J10JIe PacCTBOPEHHOI'O BEILIECTBA»

8. Teopust 21MEKTPOTUTHUECKOM 5 - -

JICCOLMAIINI

9. Baxkneiimme Kiaccel 11 1 1 Kontponbshas pabora Ne5 «OCHOBHBIE KITaCChl HEOPTAaHMYECKUX COCIHMHEHUI

HEOPraHWYECKUX COEAUHEHUN [Ipaktudaeckas padora Ne7 «Pemenne sckcepuMeHTaNbHBIX 33a4 110 TeMe
«OCHOBHBIE KITaCChl HEOPTAHUYECKHUX COCTHHEHUID

Pasznen «BeniecTBo M XUMHUYECKHE peakumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMHNYCCKUX peakunﬁ

9 KJIACC

Tembr

KonuuecTBo yacos

B Tom uncne

Ha KOHTPOJIbHBIE
paboThI

Ha INPaKTUYCCKUE

paboThl

Hasganus padot

Paznen «I[loBropeHune u yray0OJieHrne 3HaHIH OCHOBHBIX Pa3JesioB Kypca § kiacca «BemecTBo U XUMHYEeCKHe peakuumy, 109

IMoBTOpenne n yriry6eHue 3HaHIH 10 1 IMpaxTnaeckas pabota Ne 8 «Peaknnu HOHHOTO 0OMEHay

OCHOBHBIX pa3zeNoB Kypca 8 kiacca [TpakTuyeckas padota Ne9 «KauecTBeHHbBIE peaKIUi B paCTBOPE»
KonTtposbHas padoTta Ne 6 « DIeKTpoIuTHYSCKAs TUCCOIHAITHSDY

Pasnen «MeTajuibl M UX COeTMHECHUs», 209

1. OOmue CBO¥CTBA METAIIIOB 4 - -

2.Mertanisl ¥ UX COEAMHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne skcriepuMEeHTATBHBIX 33/1a4 TI0 TEMeE

«MeTaibl ¥ UX COCAUHCHUSD
KonTtponpHas pabora Ne§ «MeTtauibn)
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Paznen «Hemeramsl |V-VII rpynn u ux coenunenusy, 244

3.00m1as XxapakTepucTUKa
XuMH4eckux 3meMenToB Vila
rpymisl. [ajoreHsl.

4 B

4.001mas xapakTepucTHKa
XUMHUYECKUX d5eMeHToB Vla
rpymmsl. Cepa U ee COeTUHEHMSL.

5.00m1as XxapakTepucTUKa
XUMHYECKHUX JIIEMEHTOB Va
rpynmsl. A3oT, pocdop U ux
COEJJMHCHHUSI.

[paktiueckas padota Nel0 «[loxydeHrne aMMuaka U U3y4eHHE €r0 CBOWCTBY

6.001mast XxapaKTepuCTHKa
XMMHYECKHX 21eMeHToB |Va
rpynisl. YIiaepos, KpeMHUH U UX
COEIMHEHHSI.

IMpaxrnaeckas pabota Nell «Ilomydenue yriekuciaoro raza u H3y4eHHe ero CBOHCTBY
IMpaxTnueckas pabota Nel2 «Pemienue skciepuMEeHTANBHBIX 3a1ad [0 TeMe
«Hemeramist IV-VII rpynm 1 ux coenuaeHnim»

KonTpospHas padora Ne7 «Hemerasuibny

Paznen «IlepBoHayaIbHBIC XMMHYCSCKHE MTOHIATHS 00 OPraHWYeCKHUX BelecTBaxy, 109

7. IlepBoHayaIbHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIIECTBAX

10 -

Paznen «O000mIeHre MaTepuaia o Kypey «Heopranudeckas Xumus», 44

13. Xumus 1 oKpysKaromas cpeza.

1 -

14. O600nIeHNE MaTepraa o
Kypcy «Heopranudeckast XUMHs»

3 1

KonTponbsHas pabora Ne9 «Hrorosast pabora 3a Kypc HEOPraHHYECKOH XM

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHbie Tembl,
pacKpbiBaloLme AaHHbINA pasgen
nporpammbil,

M KOIMYECTBO 4acos,
OTBOAUMOE Ha UX U3yyeHune

OcHoBHOe cogepiKaHue

OCHOBHbl€e BUAbI AEATE/IbHOCTH
obyuyatowmxca

Pasnen 1.1lepBoHayaibHbIe XUMUYeCKHE MOHATHs (14 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJ/ioBeKa

(44)

*XuMusi B cucTeMe HayK. Posb XUMHM B JKU3HHU
yesoBeka.* Tesma W BewectBa. Pusmyeckrne cBOHCTBA
BewecTB. I[lpaBuia obpameHuss  C
BellleCTBAMH U JIaGopaTOpHbIM 06opyznoBaHHeM. YucTble
BelleCTBA U cMecei.
*[loHsITHE O MeTOAaX MO3HAHUS B XUMUU.*
JleMOHCTpanumu
1. JlabopaTopHoe 060pyA0BaHUe.

2. PaznnyHble BUBI XUMUYeCKOU mocyibl. 3. 06pa3ibl
BeleCTB.

4. Cioco6nlI pasziesnenusi cMeced (uabTpoBaHue,
BblIIapHBaHUe, AUCTUJIALHS, XpoMaTorpadus).
JlabopaTopHble U IpaKTUYeCKHE PaGoThl
JlaGopaToOpHbIE ONBITHI:

Onucanue GpU3NIECKUX CBONCTB BEILECTB.

PaspneneHue cMecH C MOMOIIbIO MarHUTa.
[IpakTH4eckre paboThI:

Ne 1. JlabopaTopHOe 060pyI0BaHUE U TPUEMbI 06paAIeHHUS
C HUM

Ne 2. OyucTka 3arpsi3HeHHOH TOBapeHHON COJTH

6e30MacHOro

cMecu. Crnoco6bl pa3zaesieHuda

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSITHUH C HOMOIIbIO [TeJjarora.

PackpbIBaTh posib XUMHUH B IPUPO/JIE U XKU3HU YeJIOBEKA, €€ CBA3b C APYTUMHU HayKaMU.

Pa3nuyaTh YHCThIE BellleCTBa U CMeCH; OZHOPOAHbIE U HEOJHOPO/JHbIE CMEeCH;

Paznuuate Gpusnyeckue U XUMUYECKHe sIBJIeHUS C ONOPOU Ha ONpe/iesIeHUsl.

OnpenensiTh MPU3HAKK XUMHUYECKUX peaKIui U YCI0BUS UX TPOTEKAHUS.

CiieioBaTh MpaBUJIaM [10JIb30BAHUSI XUMUYECKOH MOCY/10H U JJabopaTOPHbIM 060PYA0BAaHUEM, A
TaK)Ke MpaBu/iaM o6palieHus1 C XHMUYeCKUMHU Bellle-CTBaMU B COOTBETCTBHH C
HMHCTPYKIHSIMHU [0 BbIMOJHEHHUIO MPAKTUYECKUX PAabOT 110/ KOHTPOJIEM TTeAarora.

[l1aHUPOBATh U NPOBOJUTh XUMUYECKHI 3KCIIEPUMEHT 110 U3YYEHUIO U OTTUCAHUIO QU3UYECKUX
CBOMCTB BeLIECTB, CIOCOGOB pa3zie/ieHusl CMecel BelleCTB M0/ pyKOBOACTBOM IeJarora ¢
06Cy/leHrueM IJIaHa paboThl.

Hcnosib30BaTh NpH BbIITOJTHEHUH yue6-HbIX 3aZlaHU{ U B IIPOLiecce UCCIeJ0BaTeTbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIIPHYIO JIUTEPATYPy XMMHUYECKOT0 COJlep>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa 110J] pyKOBOACTBOM Ieiarora.

BricTpanBaTb pa3BépHyThle NMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha HUHPOPMALIHIO U3
y4eOHUKA U CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIN0JIb30BaTh U3yYEHHbBIN MOHITUHHBIN
anmnapar Kypca XuMHH

Tema 2. BemecTBa
U XMMUYeCKHe peaKi i

(74)

AToMBI M MoJieKysbl. XMMHUYECKHe 3JIeMEeHThl. 3HaK{
(cuMBOJIBI)  XMMMYECKHUX OTHOCHUTE/IbHASA
aToMHas Macca. [IpocTble U cJI0XHbBIe BellecTBa. ATOMHO-

3JIEMEHTOB.

MOJIEKYISIPHOE YYEHHE.

Xumuyeckass ~ popmysna.  BaseHTHOocTh ~ aTOMOB
XUMUYECKUX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTEeNbHAss  MoOJIeKyJisipHass  Macca.

MaccoBas A0JId XUMHWY€eCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue U XUMHYECKHe sIBJeHHUs. XHUMHUYecKast

peaknua U eé IIPU3HaKH. YpaBHeHI/IH XUMHUYECKHX
peaKuHﬁ. 3aKoH COXpaHEHHA MAacCChbl BelleCTB Tunsl
XHUMHUYECKHX peaKLU/lﬁ (COS,ZLI/IHEHI/IE, pasJjioxKeHue,

3aMellleHHe, 0OMEH).
*M. B. JIoMOHOCOB — y4€HbIH-3HLIUKIONEAUCT.*

[OemoHcTpauum

dusuveckue siBjaeHUs (pacTUpaHue caxapa B CTYIIKE,
KUIIeHUe U KOH/IeHCaIlusl BOJIbI U T. [1.).

XuMHueckue siBJeHUs1 (TOpeHHe CBeUH, pa3JioKeHHue
caxapa, B3aUMO/JIeiCTBUE CEPHOM KUCJIOTHI C XJIOPUA0M

[IprMeHSTb ecTeCTBEHHO-HAy4YHble METO/bI I03HAHUS (B TOM YK C/Ie HabJII0jeH e,
MO/ieJIMPOBaHUeE, 3KCIIEPUMEHT) U OCHOBHbIE ONlepaLiy MbICIUTENbHOH JlesTeJbHOCTH
(cpaBHeHUe, KaaccudUKaIKs) IS U3yYeHUs BeL[eCTB U XUMHUYECKUX PeaKIUi C Oopoi Ha
QJITOPUTM UJIH CXEMBI.

PacKkpbIBaTb CMbIC/ MU3y4aeMbIX HOHATHH U 3aKOHOB U MPUMEHATb 3TH NOHATHUS IPH ONMCAHUHU
CBOMCTB BeILeCTB U UX NPeBpalleHUN C OIOPOH Ha IJIaH U KJI04YeBble CJI0Ba.

PazsinyaTh Qr3udecKre U XUMHUYECKUe SIBJIEHHUs], 00'bSICHATD UX CYLIHOCTb C TOYKH 3pEHHs
aTOMHO-MOJIEKYISIPHOTO YYEHHs C OTIOPOM Ha OIpe/ie/IEHUS U CXEMBL.

OnpenensiTb MPU3HAKK XUMHYECKUX peaKIUi, YCI0BUSA UX MPOTEKaHUS.

OOBACHATD CYIIHOCTh GU3NUYECKUX U XUMUYECKHX SIBJI€HUH C TOYKH 3peHUsI aTOMHO-
MOJIEKYJIIPHOTO YYEHHS C MCI0JIb30BaHUEM BH3yaJbHON OMOPBI.

KnaccuduruupoBaTh XMMHYeCKHe peaKIUH1 (110 YHCIY U COCTABY pearupymolinx U
006pa3syoUIMXCs BEIIECTB) C ONIOPO HA CXEMBI.

CocTaBsATb GOpMYJIbl GUHAPHBIX BEIIECTB 110 BaJIEHTHOCTH U ONPEJeJISITh BaJIEHTHOCTD 110
dbopMysiaM BelLeCTB € ONOPOM Ha aJTOPUTM Y4eOHBIX AeUCTBUM.

PaccTaBiaTb k03¢ dULMEeHThI B ypaBHEHUSX XUMUYECKUX PeaKLUi ¢ OIOpOi Ha aiTOPUTM
y4eOHbIX AeHCTBUH.

Ciief0BaTh NpaBUIaM M0J1b30BaHUsI XMMUYECKOM OCYA01 U J1JaGOpaTOPHBIM 060pyA0BaHUEM, A
TaKXKe NpaBuJiaM 06pallleHHUs C BelleCTBaMHU B COOTBETCTBUM C HHCTPYKLUSMHU 110 BbINOJHEHUIO
J1a60paTOPHBIX XMMUYECKUX ONBITOB MO/ KOHTPOJIEM IleJiarora.

HWcnosb30BaTh PU BbINOJHEHWH YYeOHBIX 3a/laHUN U B IIpOLiecce UCCIe10BaTeNbCKOU
JesITeJIbHOCTH Hay4YHO-NONYJISIPHYIO INTEPATYPy XUMHUYECKOTO COZlepKaHUs], CIIPa-BoY-Hble
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6apus,

passioxxeHue rugpokcuza meau(1l), B3aumogeiictere
KeJie3a C cepoi, B3aMo/JieiCTBHe XKeJie3a C paCTBOPOM
cosiu megu(ID)).

OmBIT, WJIIOCTPUPYIOIUI 3aKOH COXPaHEHUs Macchl.

Na6opatopHblie U npakTU4eckne pabortbl

JlabopaTOpHbIE OMbITHI:

[Ipumepbl pU3nMUYECKUX SIBJAEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJa).

[IpuMepbl XUMHUYECKUX SIBJEHUH (MIpOKaJuBaHUE MEJHON
NPOBOJIOKH, B3aUMO/JI€MCTBUE MeJIa C KUCJIOTOM).
Mopesi aTOMOB U MOJIEKYJI.

IIpakTrueckas pabora Ne3. [Ipu3Haku mpoTexaHust
XUMHUYECKUX PEaKIHH.

BbluncneHus

— OTHOCHUTeJIbHON MOJIEKYJIAPHOU MaccChl BelleCTB;

— MAaccoBOH JI0JIM XUMHUUYECKOT'0 3JIeMeHTa 1o ¢popmyJie
coeJIMHeHUs

MaTepHaJibl, pecypcbl IHTep-HeTa 1o/ pyKoBOJCTBOM IleJjarora.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/Ib30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmapar Kypca XMMUH

Tema 3. KosinuecTBeHHbIE
oTHOWEeHUsA B xumuu (34)

KosmyectBo BewectBa. MoJsib. MosispHass Macca. 3akoH

ABorazpo. MousApHblii  00bEM ra3oB. PacdyeTbl 1O

dopmyue.
XUMHUYECKOI'o JJIEMEeHTa B COeIHEHUH, KoJin4yecCTBa

XUMHYECKOU PacyeTbl  MaccoBoM = mosiu
BellleCTBa, MOJIAPHOM Macchbl. PacyéTbl MO XUMUYECKUM
YpaBHEHUSIM.

JleMoHCcTpayus:

- 06pasiibl BEIIeCTB KOJIMYeCTBOM OJJUH MOJTb

Boruucienus:

-pacdeT o popmyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U MPUMEHATDb 3THU IIOHATHSA, a TAKXKE U3YYCHHbIE
3aKOHBbI U TEOPHH AJId pEelIeHUA paC‘-[éTHbIX 3aJa4 C IOMOILIbIO ITejgarora.

BBIUUCIATE MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BelleCTBa, 00bEM rasa, Maccy BellecTBa C
ornopoi Ha o6pasern, Ha GOpPMYJIb];

[IpoBOAUTH PAcYETHI 10 ypaBHEHUSIM XUMHUYECKUX PeaKIiil c onopoi Ha o6pasel], airOPUTM
y4eGHBIX IeHCTBUN: KOJIMYeCTBa, 06'bEMA, MacChl BELeCTBA 10 U3BECTHOMY KOJIMYECTRBY,
06BEMY, Macce peareHTOB UJIH NPOAYKTOB peaKIHH.

BricTpanBaTh pa3BEépHYThIe MTHCbMEHHbIE U YCTHbIE OTBETHI C OIOPOi Ha MHOPMALMIO U3
y4e6HHKA U CIPaBOYHbIX MaT€PHUAJIOB, TPAMOTHO HCII0/Ib30BaTh U3y4YeHHbIN NOHATHIHBIH
anmnapar Kypca XUMHH C TOMOILbIO earora.

Paspen 3. lepuoaudeckuii 3akoH 4 [lepuoaudeckas cucreMa XuMu4eckux 3jieMeHToB /JI. U. MeHAesieeBa.
CTpoeHue aTOMOB. XUMHYecKasl CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 )

Tema 4. CtpoeHue atoma.
Mepuogunuecknii 3aKoH 1
Mepuoauueckana cuctema
XUMUYECKUX INEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble  MONBITKH  KJACCUPUKAIUU  XUMHUYECKHUX
3JieMeHTOB. [loHATHEe O Trpymnmax CXOAHBIX 3JIEMEHTOB
(esiouHBIE U LIEJI0YHO3€eMeJsbHble METaJlJbl, TaJoreHsbl,
MHEepTHble Tra3bl). *JJieMeHThl, KOTOpble 06Pa3yIOT

aMOTepHbIE OKCUABI U TUAPOKCU/IBL*

PaCKprBaTb CMBICJ IEPUOJAHNIECKOI'0 3aKOHa 10 pPyKOBOJACTBOM I1earora.

[loHumaTth CylleCTBOBaHUe nepuo,quqecxoﬁ 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(I/IBMEHEHI/IE pagnuycoB aTOMOB U SHEKTpOOTpI/lU,aTeJ'IbHOCTI/I) " Ux COE,CLI/IHeHI/Iﬁ oT
IIOJIOXKEHUA B HepHOAH‘{eCKOﬁ CHUCTeMeE U CTPOEHHA aTOMaA C UCII0JIb30OBaHUEM CXeM U Taﬁ]ll/ll.[.

YcranaBiMBaTh CBSI3b MeXAy I0JIOKEHUEM 3JIeMEeHTa B nepuoguqecxoﬁ CUCTeMe U CTpOeHUueM
ero atToma (COCTaB U 3apdan a4pa, 06u_l,ee YHUCJIO 3JIEKTPOHOB U pacnpeesieHrue UXx 110
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[lepuoanyeckuii 3akoH. [lepuojguyeckass cucrtema
XUMUYECKUX 3J1IEMEHTOB . U. MeHpeneeBa.
KopoTkomnepuosnass W  *AJuMHHONEpUOAHAs™  GOpMBbI

[lepyoanyecKkoi CUCTEMbl XUMHUYECKHUX 3JieMeHTOB /.
U. Menpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT
NOPSAKOBOrO HOMepa, HOMepoB Iepuofa U TPy
3JIeMeHTa.

Ctpoenue aTomMoB. CocTaB aTOMHBIX fijiep. *M3oTonbL*
JnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 060J0YEK aTOMOB
nepBbix 20 XHMHYECKUX 3JieMeHTOB Ilepuoguyeckoit
A. 1.

3JIEMEHTa 1o ero

CHACTEMBbI Mengeneesa. XapakTepucTHKa
XHUMHUYECKOTO
[lepuoandeckot cucreme /. U. MeHpeneena.

M3MEeHeHUs pajauyca

MeTa/lJIN4YeCKHX )44

MOJIOXKEHHIO B
*3aKOHOMEpPHOCTH aToOMOB
XUMHUYECKUX 3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOWCTB IO TpylNaM M IepHoJaM.
3HavyeHue Ilepuoguyeckoro 3akoHa u Ilepuoguyeckoit
CHUCTEMBI XMMHUYECKHUX 3JIEMEHTOB IJI paBBI/ITI/IH HayKI/I )5
npakTuki. [JI. U. MeHesieeB — y4éHBIN U rpakJaHUH.*
JemoHcTpauum
KopoTkomnepuozHas v AJiMHHONIepUoAHast GopMbl
[leproanyecKkoit cUCTEMBI XUMHUY€ECKUX 3JIEMEHTOB
J. U. MeHeseeBa.
O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlaGopaTOPHBIH OIIBIT:

BsaumogeiicTBUe TUAPOKCUJA IIMHKA C pacTBOpaMH
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUSI CBONUCTB 3JIEMEHTOB U UX COeJUHEHUH 110 IpynnaM U
nepuojam [leproinuecKo CUCTEMBI C IOMOLUIBIO IIeJjarora.

XapakTepu30BaTb XMMHUUYeCKHe 3/IeMEeHThbI IePBbIX TPEX IEPUO0B, Kalus, KaJbLUs 10 UX
nojoxeHuto B [lepuoguyeckoit cucteme /l. U. MeHieneeBa.

CnenoBaTh NpaBUaM 6e30MacHON paboThl B JIJAGOPATOPUU NPU UCIOJIb30BAHUH XUMUYECKON
Hocy/ibl ¥ 060pyA0OBaHUs IO, KOHTPOJIEM lefarora.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALHIO U3
y4eOHHKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO UCI0JIb30BAaTh U3y4YeHHbIH NOHATUHHBIN
annapar Kypca XMMHM [10c/le CTPYKTYPUPOBaHUS MaTeprasa C UCII0/Ib30BaHUEM KJIULIE,

Hcnosib30BaTh Npy BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI yieOHUKa ocjie
CTPYKTYpPHUPOBaHUs MaTepHUaJsa, ClipaBoYHble MaTepuassl ([lepruoguiyeckyro cucteMy
XUMUYeCKHUX 3sieMeHTOB /[. . MeH/jesieeBa, TabJIMIy PAaCTBOPUMOCTH KHCJIOT, OCHOBAHUH U
coJiel B BOJIe, 3JIEKTPOXHMUYECKUH PsiJi HAPshDKeHHUH MeTaJlIoB).

HWcnosib30BaTh NpHU BHINMOJHEHUH YUe6HBIX 3a/JaHUH U B ITPOLlecce UCCIe10BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONMYJISIPHYIO JINTEPATypPy XMMUUECKOI0 COJlep>KaHusl, CIpaBOYHble
MaTepuaJbl, pecypcbl MHTepHeTa MoJ pyKOBOJCTBOM llefarora

Tema 5. CTpoeHue BelecTs.
XuMu4yeckas CBA3b.
OKHCIUTETBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIHH

(89

Xummyeckass  cBsa3b.  KoBameHTHas — (moisipHas |
HETIOJISIpHAs)  CBsI3b.  *OJEKTPOOTPUIATENFHOCTh aTOMOB
XAMHYECKHX  dneMeHToB.*  MoHmHas  cBsi3p.  *Twumbl
KPHUCTANINIECKHUX PEIIETOK. ™

CTeneHb OKHCJIEHHS. OKUCJIUTENBHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIH: TOPEHHE,

PackpbIBaTh cMBIC H3yYaeMbIX IOHATUH 0] PYKOBOACTBOM Ie€Jarora.

Onpenenars BUJ XUMUYECKOH CBSI3U B COCJMHEHHUHU C UCIIOJIb30BAHUEM CXEM.

Omnpenensrs CTENeHb OKUCICHNS] XUMIYECKOTO IEMEHTa 110 (JOpMyJIe €0 COSANHEHHS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenensrTs eMeHT (BEeIeCTBO) — OKHUCIHUTEINb U JJIEMEHT (BEIIECTBO) — BOCCTAHOBHTEb.

OOBSICHATH CYITHOCTB IPOIIECCOB OKHUCICHUS X BOCCTAHOBIICHUS.

CoCTaBIIAATh NEKTPOHHBIH OaNaHc ¢ y46TOM YHCIIa OTAAHHBIX M MIPUHSATHIX 3JEKTPOHOB.

CocTaBisATh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHOM Peakiuy Mo aJropuTMy pasdopa
OKHCIIMTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

HMcnonb30BaTh HPH BHITIOJIHEHUH Y4EOHBIX 3aJaHHI TEKCThl Y4eOHHUKA T10CIe CTPYKTYPHPOBAHHS

MaTepuaa, CIpaBOYHbIe MaTepUasl (IEPUOJIUUECKYI0 CUCTEMY XUMUYECKUX 3J1eMeHToB J[. 1.
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PeaKnun pasjaoXKEeHUs, COCANHEHUA

Menpaeneea, TabIHIly PaCTBOPUMOCTH KHUCIIOT, OCHOBAaHHUH U COJEH B BOJIE, HIEKTPOXUMUIECKUI Psil
HanpsHKeHHH METaJIoB)

Pa3zgeu 2. BaxxHeilllne npejcTaBuTe/ I HEOPraHM4YecKHX Beuects (35 4)

Tema 6. Kucnopogp. Bogopoa.
(144)

Bo3ayx — cmechb rasos. CoctaB Bo3ayxa. Kucinopon —

3JIEMEHT W IPOoCTOe€ BelleCTBO. 030H.

KHCJI0pOJia B HPHUPOJE,

HaxoxzaeHue
dusnyeckrne M XHMHUUYECKUE
cBoiicTBa. Peakuuu ropeHHss MNpPOCTBIX U
BewiecTB. *TemsioBoil 3¢deKT XMMHUYECKOH peaKLHH.*

JK30- U IHAOTEPMUYECKHE PeaKLUUH, *TepMOXUMHUYECKHe

CJIO?KHBIX

ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MOJydeHHUs
KHUCI0pOoJa B JIabOpaTOPUM W NPOMBIIIJIEHHOCTH.
IpUMEeHeHHe KHCJI0poJa. KpPYyroBOpOT KHCJIOpoJa B
npupoje. TomiuBo: yrojb U MeTaH. 3arpsA3HeHHue BO34yxa,
yCUJIEHWE TTAapHUKOBOT0 3pPeKTa, pa3pylieHre 030HOBOTO
cJ1051.

Bopopon — pocToe
Haxoxaenue BojopoJa B MNpUpOJE,
XUMHYecKHe CBOWCTBa (Ha HmpUMepe B3auUMOJEUCTBUS C

3JIEMEHT u BellecCTBO.

dusnyeckue u

HEMeTa/UlaMH U OKCHAAaMH MeTa/lJIOB), NpUMEHEHHUE,
*coco6bl nosyyeHus.* [oHsaTHe o Kucaotax KucjaoTel U
COJIH.

AemoHcTpauuu

BsaumogeiictBue pochopa, cepbl U Kese3a C KUCI0POA0M
(BO3MOXKHO UCNOJIb30BAaHUE BU/IE00TBITOB).
OnpefesieHre coJlep>KaHUsl KUCIOPOJa B BO3/AYXe.
OnbITEL, eMOHCTPUPYIOLLHE YCJI0BHUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Na6opatopHble 1 npaKTMyeckne paboTbl

JlabopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3aMy OKCH/IOB.

[IpakTHyeckas pabora:

Ne 4. [TosryyeHHe KUCI0POAA, U3YUEHUE er0 CBOMCTB.
IIpakTnaeckas pabora NeS. [TomyueHue Bogopoaa 1 U3ydeHHe

€ro CBOMCTB.

Boruunciaenns

PaCKprBaTb CMBbICJI U3yYaeMbIX MOHSATHUM U NPUMEHATDb 3THU NOHATHUA IPU ONMMUCAHHUU CBOMCTB
BelEeCTB U UX HpeBpaLL[eHI/Iﬁ C UCITOJIb30BAHUEM OINIOPHBIX CJIOB U KJIMILIE.

XapakTepu3oBaTh (ONUCBIBATB)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyxa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHCJI0PO/ia, CIOCOGHI ero NoJIy4eHus,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U )KU3HU Yesl0BeKa.

CpaBHI/IBaTb peaKu1 ropeHrud U MeQJIEHHOI'0 OKHCJIEHHUA C IpeJBAPHUTEJIbHbIM OGCy)KLLeHI/IeM
napaMeTpoB CpaBHEHHS.

CobupaTb npru6OpPSHI /15 NOJyYeHUs] KHCI0pOAa (BBITECHEHUEM BOJIbI U BO3/JyXa).

PacrnosHaBaTh ONBITHBIM YTEM KHUCJOPOJ IO/ KOHTPOJIEM Nefarora.

Hcnosib30BaTh XUMHUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJIeHHsI GOPMYJI BeI|eCTB, MOJIEKY IS PHBIX
ypaBHEeHUH XUMHUYECKHX peaKIuii C ydacTHeM KUCI0PoJa.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKHX NP06JieM, CB3aHHBIX C 3arpsiI3HEHHUEM BO3/yxa.

CrnezfoBaTh IpaBu/IaM 6e30MacHON paboThl B 1a60paTOPUU IIPH UCIIOJIb30BAaHUH XUMHUYECKON
IOCYyZbl ¥ 060pY0BaHUS IO/, KOHTPOJIEM T1e/larora, a Tak)e paBuaM o6palleHus ¢
rOpHO4YUMHU BelleCTBAMU B 6bITy.

HJIaHI/IpOBaTb 1 OCYIIECTBJIATb Ha IPAaKTHKE XUMHUYECKHUe 3KCIIEPHUMEHThI, MIPOBOAUTDH
HaGJIIO/]eHI/IH, AeJIaTb BbIBOJBI I10 pe3yJIbTAaTaM 3KCIIEepU-MEHTA 110 PYKOBOACTBOM IieJarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.
HWcrnosib30BaTh NPHU BBINOJHEHUH YYeOHBIX 33/JaHUH U B IPOL[eCCe UCCJIeI0BATETbCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTEPATYPy XUMUYECKOI0 COJIeP>KaHus, CIPaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM NeJjarora.

BricTpanBaTh pa3BépHyThIEe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHGOPMaLUIO U3
y4eGHUKaA U CIIPABOYHBIX MaTe-
pHaJIOB C ONOPOH Ha IJIaH, PAMOTHO HMCI0JIb30BaTh U3yYeHHbIH NOHATHHHBIN annapar Kypca
XUMHUH
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— MOJIEKYJIIPHOM Macchl KUCI0PO/a U 030Ha Ha
OCHOBAHUU aTOMHOW MacChl XUMHUY€ECKOT'0 3/IeMEHTa

Tema 7. Boga. PacTBopsl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga. Ee cocraB. CTpoeHue. MosiekyJibl. *®u3nyeckue
cBolicTBa BoJbl. Boja kak pacTBopuTesib.* PacTBOpHI.
*[loHsATHE O PacTBOPUMOCTH BellecTB B BoJe. [loHsATHE O
HachI[eHHbIX M HeHAChIIeHHbIX pacTBopax.* MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBod Josu
BelllecTBa B pacTBope (MpoLeHTHas KOHLIEHTpalusi).

*XuMHuecKre CBOMCTBA BObl (pa3/iodKeHUe, peaKIuu C
HaTpHeM, OKCHJIOM KasblLius, okcuaoM cepbllV [ToHsATHE 06
OCHOBAHHUSIX.
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arps3HeHue
NpUPOJHBIX BoA. OXpaHa M 0YMCTKA IPUPOJHBIX BOJ,.

Ponb pacTBOpoB B npupojie U B KU3HU

JemoHcTpauum

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMO/eiCTBHE BOABI C
MeTtasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHHE
BU/IEOMaTepHAIOB).

PacTBopeHue BelecTB ¢ pa3JIMuHON paCTBOPUMOCTHIO.
HccnenoBaHue pacTBOPOB KUCJIOT U Lijesioyel ¢ TOMOLIbI0
WH/IMKAaTOPOB.

Na6opatopHble 1 npaKTMyeckne paboTbl
Ilpakmuyueckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C ONlpe/ie/IEHHON
MacCcOBOH 10J1e paCTBOPEHHOTO BeEILECTBA.

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSATUH U IPUMEHSITh 3TH NOHSTHS NPU OMUCAHUU CBOUCTB
Bell|eCTB U UX NpeBpalleHHH ¢ TOMOLIbIO Iearora.

XapakTepu3oBaTh pU3NUECKHE U XUMUYECKHEe CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaBJISATh ypaBHEHHUSI XUMUYECKHX PEAKLUH C y9acTHEM BOJbI C OTIOPOH Ha CXEMY.

OOGBACHATD CYIIHOCTDb IKOJIOTMYECKHX MMP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHUEM NIPUPOAHBIX BOJ,
Croco6bl OYUCTKH BOJBI OT IPUMeCce, Mephl 10 OXpaHe BOJ, OT 3arpsi3HeHHUs 10CJIe
npeJBapUTeNbHOTO CTPYKTYPUPOBaHUS MaTepHaJia.

[11aHUPOBATD U OCYLIECTBJISATh HA NPAKTHUKe XUMUYECKHUEe IKCIIepUMeHThI, IPOBOAUTD
Hab6JII0IeH s, 1eJIaTh Bbl-

BO/JIbI 10 pe3yJ/IbTaTaM 3KCIepUMeHTa 10/, KOHTPOJIEM I1e/Iarora, C UCI0JIb30BaHUEM KIIHILE.

CnenoBaTh NpaBUiaM Ge30MacHON paboThl B JIAGOPATOPUU NPU UCTIOJIb30BAHUU XUMUYECKON
Hocy/ibl U 060pyAOBaHUs IO, KOHTPOJIEM eAarora.

[TpoBOAUTH BBIUKUCIEHUS C TPUMEHEHHEM MOHSITHS «MacCcoBast Zj0Jisl Bel|eCTBA B pAaCTBOpe» C
onopoi Ha GpopMyJIbL.

Hcnosib30BaTh IPY BBINOJHEHUH YYeOHBIX 33/laHUH U B IpoLiecce UcCae[0BaTe bCKON
JeITeJIbHOCTHU Hay4YHO-TIONYJISIPHYIO JIMTEPATYPY XUMHUYECKOTO COJIep>KaHHsl, ClIPAaBOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa oJ, pyKOBOACTBOM Ilejarora.

BricTparBaTh pa3BEépHYThie MMUCbMEHHBIE U YCTHBIE OTBETHI C OOPOU Ha HHPOPMALUIO U3
y4eOHUKA U CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XMMHUH 10cjle NpeZiBapUTebHOTO CTPYKTYPUPOBAHUS MaTepHaia.

Tema 8. ds1ieKTpoIMTHYECKaA
Aucconuanysa. XuMu4eckKue
peakuuu B pacTBopax

(54)

Teopus ANEKTPOIUTHUECKOM JIACCOITUAITIY.
DNEKTPONUTUYECKAs JMCCOIHALINS. DIEKTPOJIUTHI Hu
HEDJIEKTPOJIHUTHI. Karnonsr, AHHOHBI. *Mexauusm

JUCCOLMAIMU BEIECTB C PAa3lUYHBIMH BHJIAMHU XHUMUYECKOH
cBasu. [lousatre ocrenenu auccounaruu.* CuiibHbIE U ciiadble
3JIEKTPOJIUTHIL.

Peakinu noHHOTO OOMeHa. Y CIOBHS MPOTEKAHMS PEaKIHid
HOHHOTO O0MeHa 710 KoHIa. [oyHbIe U COKpaIEHHbIE HOHHbIC

ypaBHeHus peakuuil. XHUMHUUECKHe CBOIiCTBA  KHCIOT,

OCHOBaHWI W Cojell B CBeTe MPEACTaBICHUHA 00

PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATHUH, a TAKXKe CMbIC/J TEOPUU 3J1EKTPOJTUTHYECKON
JUCCOLMALMU C OTIOPOM Ha CXEMBI.

O6BACHATh NPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C MOMOIIbIO MTearora.
CocTaB/AATh YpaBHEHUs JUCCOLMALMU KUCJIOT, llesIouel U coJiel, OJIHbIe U COKpallléHHbIe
HMOHHbIe ypaBHEHUSI XUMUUECKUX peaKLUil HOHHOTO 06GMeHa.

[l1aHMpPOBATh U OCYILLECTBJISTh HAa IPAKTUKE XUMHUYECKUE SKCIIEPUMEHTbI], IPOBOAUTh
HabJII0ieHUs, AeJ1aTh BIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMeHTa MocJie NpeABapUTeabHON
paboThL

CiezoBaThb lpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUHU IPH UCIOJIb30BAHUM XMMUY€ECKOHN
nocyZAbl U 060py/A0BaHUS N0/ KOHTPOJIEM Ne[arora.
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SNIEKTPOIUTHYECKOH aucconuanny. KayecTBEHHbIE pPeakuu
Ha KAaTHMOHBI M AaHHMOHBL: MOHBI XJOPHA-, OPOMH[-, HOAHUI-,
¢docdat-

TUAPOKCUA-UOHBI, KAaTUOHBI aMMOHHSA, MarHus, KaJblud,

cynbdar-, kapOoHaT-,  CHJIMKAT-, AHHOHBI,
amoMuHMsA, Jkenesa (2+) um  (3+), meam (2+), uuMHKAa,
NPUCYTCTBYIOLINE B BOAHBIX PACTBOpPaX.

JleMOHCTpanumu

JJeKTpuYecKas IpOBOJUMOCTb PACTBOPOB BELIECTB;
JIBI>KeHHe NOHOB B 3JIEKTPUYECKOM II0JIe.

ONbITHI, UJIOCTPUPYIOLIYE IPU3HAKH TPOTEKAHUS
peakuuii HFOHHOTO 06MeHa.

JlabopaTopHble U NpaKTUYeCKHe

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

Peakuuu HOHHOTO OGMeHa B pacTBOPax 3JIEKTPOJUTOB:
cysnbdata megu(Il) u wénoum, kapboHaTa HATPUSA U
COJITHOM KHUCJIOTHI, peaKiiys HeHTpau3anuu Mex 1y
TUJPOKCUAOM KaJIksl U COJISTHON KUCTOTOM.

BeruuciieHus1

— M0 YpPaBHEHHUSAM XUMHUYECKUX PEAKIUH

[Ipon3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPABHEHUAM.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCI0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmapaT Kypca XHMHUH [10CJIe NPe/IBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepHaia.

Hcnosib30BaTh NpU BHINOJHEHUH YUeOHBIX 33/IaHUN U B IPOLiECCE UCCJIeI0BATENbCKON
JlesITEe/IbHOCTH HAyYHO-OMYJISIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COJIEPXKAHUS, CIPABOYHbIE
MaTepuaJibl, pecypcbl UHTepHETA 1ocJie KOHCY/IbTAlMK C HeAarorom

Tema 9. OCHOBHBIE KJIaCChI
HeopraHu4ecKnx
coeIUHEeHUI

(114)

Kiaccudpukanus HeopraHU4eCKUX COeJMHEHUH.

OKcuApl: cocTaB, kaaccupukanus (*oCHOBHbIE,
KHUCJIOTHBbIe, aMpOTepHbIE, HECOJIe0Opa3yoIue Ha
npuMepe oKkcy/a yriaepoaa ll v okenga asora I1*),
HOMeHKJIaTypa *[losydyeHne* u xuMu4yecke CBOMCTBA
OKCH/IOB (B3aUMO/IeCTBHE C BOJOH, KUCJIOTaMH,
11eJ104aMH).

OcHOBaHUsI: COCTAB, kKiaccudukanus (11es104u U
HepacTBOPHMbIe OCHOBAHUs), HOMEHKJ/IATypa, GU3nvecKre
Y XUMHYeCcKHe CBOHCTBa (B3aMMO/IeHCTBUE C OKCUJAMU
HEMeTaJJIOB, KUCJIOTAMH, COJISIMU), *CITOCOOBI OJIyYyeHus.*
KucnoTsl: cocTaB, kjaaccudukanys, HOMEHK/IATYPa,
¢dusnYecKre U XUMUYeCKHe CBOHCTBA (B3aUMOJeHCTBYE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHHUSIMH,
COJISIMM Ha IpUMepE COJISTHON U CepHOM KUCJIOT),
*crnoco6bl noay4eHus.* Psii akTHBHOCTH MeTaJLJI0B.

Conu (cpesiHME): HOMEHKJIATYPA, CIIOCOOBI MOTYYEHHUS,
B3aUMO/JIEHCTBUE COJIel C METAIaMH, KUCJIOTAMH,
11eJ104aMU U COJISIMHU.

['eHeTHYeCcKas CBSA3b MEXAY KJIaCCAMH HEOPTraHUYeCKUX
coeavHeHui. ['eHeTU4Yeckue psaabl. [loHsATHE 06
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OmnpejeneHne OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSAWHEHHH 1O MAa0IoHy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPIaHUYECKHX COeIMHEHHI Ha OCHOBE
OTIpEICTIEHNSI.

Cocrasienre GopMyJ1 OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COSANHEHHUI M Ha3bIBaHUE UX I10
MEXTyHapOJHON M TPUBUAIBHON HOMEHKIIAType C MCIIOJIb30BaHUEM ONpEeICHHs 1 TaOIHIIbI
PacTBOPUMOCTH.

KrnaccuduiupoBanue n3ydaeMbIX BEIIECTB MO COCTAaBY U CE0LCMEaM ¢ ONOPOH Ha OTIPEAeIeHNs,
CXeMBbI U TalJINIly PacTBOPHMOCTH.

CocraBienne TaOIUIbI TEHETHIECKUX PSIJIOB M CXeMBbI «I eHeTnaeckast B3anMOCBS3b OCHOBHBIX
KIIACCOB HEOPTaHWIECKHUX COSIUHEHHMII» 10J] pyKOBOJCTBOM I€/Iarora.

[Iporuo3upoBaH#e CBOWCTB BEIIECTB HA OCHOBE OOIINX XUMUYECKUX CBOMCTB U3YUYEHHBIX KJIaCCOB,
TpyMII BELECTB, K KOTOPbIM OHU OTHOCATCSI C UCIOJIb30BaHUEM cxeMbl «[ eHeTnyeckasi B3aUMOCBA3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAUHEHUID O PyKOBOACTBOM Ie€Aarora.

CocraBiieHHE MOJIEKYJISPHBIX YPaBHEHUH PeaKIHi, HIUTIOCTPUPYIOUIMX XUMUYECKUE CBOHCTBA
H3YYEHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIIECTB H3yUSHHBIX KJIACCOB, TPYIII, a TAaKKe

TIOATBEP KAAIOIINX TeHETHIECKYIO B3aMOCBSI3b MEXK/Ty HIMH, C OIIOPOH Ha BepOATBHYIO CXEMY B
Ka4eCTBE 3pUTEILHON OTIOPHI.

CocraBieHre MOJIEKYJSIPHBIX YPaBHEHUH PEakIuii 10 CXeMaM ¢ TIPeBapUTENEHBIM 00CYKICHHEM
BBIOOpA pearupyromux BemecTs.

Brryucnenue no ypaBHEeHUAM XUMHYECKUX PEAKIMH KOJIM4YecTBa, 00BbEMa, Macchl BEIIECTBA 110
KOJINUECTBY, 00bEMY, Macce PeareHTOB UM NPOLYKTOB PEaKIUH 110 alrOPUTMY.

[TnanupoBaHue U OCYIIECTBIEHUE Ha IPAKTUKE XMMUYECKOTO SKCIIEPUMEHTA U HAOMIOAECHHS O]




*aMOTepHBIX TUPOKCHAAX (Ha MIpUMepe IIUHKA U
aJIIOMHHUS): XMMHUYeCKHe CBOHCTBA B3aUMoJeiicTBHE €
KHUCJIOTaMH U LeJI0OYaMH, pasJioKeHue IPY HarpeBaHUM.*

AemoHcTpauumn

O6pa3s1bl HeOPraHMYeCKUX BellleCTB Pa3/IMYHbIX KJIACCOB.
B3auMmogelicTBUe pacTBOpa CEPHON KUCIOTHI C OKCUZ,0M
meau(1I).

Peaknus HeHTpasn3aLuU.

BeITecHeHHe 0HOTO MeTaJlJIa APYTUM U3 pacTBOpa COJIH.

Na6opatopHble 1 NpakTMyeckne paboTbl
JlabopaToOpHbIE ONbBITHI:

B3anMogelicTBYe KUCIOT C MeTa/lJIaMHu.

[lostlydyeHre HepaCTBOPUMBIX OCHOBAaHM.
B3anMogelcTBYe HepacTBOPHUMBIX OCHOBAHUM €
KHUCJIOTAMU.

Pasnoxenue rugpoxkcuga megu(1l) npu HarpeBaHUMU.
[IpakTHyeckas paboTa:

Ne 7. Pelienue akcriepuMeHTabHbBIX 3a/1a4 110 TeEMe
«OCHOBHBIE KJIAaCCHI HEOPraHUYEeCKUX COeJMHEHUM».

BbluncneHus
— I10 YpaBHEHHUAM XUMUUYECKUX peaKkLui

PYKOBOJICTBOM yUUTEJIS.
DopMypoBaHHEe BBIBOJOB 10 pe3yIbTaTaM KCIIEPUMEHTA € UCIIO0JIb30BAHUEM ONOPHBIX CIIOB.
®opmynrpoBaHUe C MOMOIIBIO MEJarora 1 BEIIOTHEHHE IIPABHII Oe30MacHoi paboThI B 1Tab0paTopun
TIPY UCTIONB30BaHNH XUMHUYECKOH ITOCY 1B B 000PYIOBAHMSI.

Hcrionb30BaHue NPH BBINOIHEHUH YUeOHBIX 3aJaHHI U B IIPOLIECCE UCCIIEN0BATENbCKOM A TeTbHOCTH
Hay4YHO-TIOMYJIIPHON JIUTEPATypbl XUMUIECKOTO COAEPIKAHMS, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
HnrepHeTa, ocyIecTBIEHHE BBIOOpa MO PyKOBOACTBOM HACTaBHUKA.

BricTpanBaHue pa3BEPHYTHIX TUCHMEHHBIX M YCTHBIX OTBETOB C ONOPOil Ha HH(OPMALHIO U3
y4eOHHKa U CIIPaBOYHBIX MaTEePHaJIOB, TPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO ITOHATHITHOTO
anmapara Kypca XMMUH C HCTIOJIb30BaHUEM IUIAHA, OTIOPHEIX CJIOB, AITOPUTMA.

Paspen 3. BewwecTBo U XMuMmuyeckue

peakuum, 44

Tema 10. Xumunueckme peakumu.
OCHOBHble 3aKOHOMEPHOCTN
XMMUYECKUX peaKuuii (4u)

*TloHATHE O CKOPOCTH XUMUYECKOU peakiuu. DakTopsl,
BIIMSIIOIINE HAa CKOPOCTh XUMHUECKO# peakuuu. [lonstue o
TOMOTEHHBIX M TEeTEPOTCHHBIX peakiusax. I[loHarue o0
00paTUMBIX M HEOOPAaTUMBIX XUMHYCCKUX  PEAKI[HSIX.
[lonsTve o  xumuueckoM  paBHOBecuu. CmerieHue
XUMHUYECKOTO paBHOBecusl. DakTopbl, BIMSIOIIME Ha
CKOPOCTh XMMHUYECKOH PEAKIMH U MOJOKEHHE XUMUYECKOTO
paBHOBecus. Krnaccudukaiuss XUMHYECKUX PEAKIUH 1Mo
pa3HbIM OCHOBaHUM.™

PackpbIBaTh CMBICT H3Y9aeMbIX HOHATHH ¥ IPAMEHSATH TH MOHITHUS P ONMCAHUH CBOICTB BEIIECTB U
WX MpEeBpaIleHuH.
KraccuduimpoBars XUMHIECKHE PEAKIUH IO PA3IHIHBIM ITPU3HAKAM.

Y cTaHaBNIMBATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3sIMYHbIX (PaKTOPOB IO
PYKOBOJICTBOM YUHTEJISI.

[IporHO3upOBaTh BO3MOKHOCTH MPOTEKAHHMS XUMUYECKHX IPEBPAIIEHHI B PA3INYHBIX YCIOBHAX MOCIE
npeBapuTeIbHON paboTHI.

DripenensTb OKHCIUTENh U BOcCTaHOBUTENH B OBP.

CocTaBIATh NMEKTPOHHBIN OajlaHC peaKIny.

[TpOM3BOUTE BBIYHCIICHNS 10 XUMUIECKHM YPaBHEHUSIM TI0 alTOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHbIE H YCTHBIE OTBETHI C ONIOPOH HAa HHPOPMANHUIO U3 yueOHHNKa 1
CIIpaBOYHBIX MAaTE€PUAIIOB, I'PaAMOTHO HUCIOJIB30BaTh l/13y'~leHHbIl\/'I MMOHSITHHHBIN arrapar Kypca XuMnuu
THOCJIe TIPEBAPUTENBHOTO CTPYKTYPUPOBAHHUS MaTepUara.

Vcnons30BaTh NpH BBHITOJHEHUH YUeOHBIX 3aJaHHH U B IIPOLIECCE UCCIIEIOBATENBCKO A TeNbHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY XUMHUECKOIO COJEPKAHHUSI, CIIPABOYHBIE MAaTEPHAILI, PECYPCHI
HHTepHeTa mocie KOHCYIbTAluH C TIEIarOrOM.

PacKpBIBaTh CMBICI N3y4YaeMbIX MMOHSATHIL, a TAKXKE CMBICI TEOPUH SIEKTPOIUTHIESCKON TUCCOINAINY C

OTIOPOif Ha CXEMBI.
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DOBSACHAT TPUUUHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO IeJarora.

CocTaBiATh ypaBHEHUS IUCCONMAIINH KHCIIOT, EeJ0YeH 1 COJICH, ITOTHBIC U COKpAIIEHHBIE HOHHEIE
YpaBHEHHUS] XUMHUYECKUX PEaKI[Mi HOHHOTO OOMeHa.

[[TaHMpOBATh M OCYIIECTBIATE Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTHI, TIPOBOANTH HAOIFOJCHIS,
JieNnaTh BBIBOABI 110 pe3yJibTaTaM SKCIEPUMEHTA I10CNIe NPEABAPUTENbHOH paGOTEHI.

CrenoBate npaBuiaM 6e30macHOM paboTHI B 1TaOOpaTOpUH MPU UCIOIb30BAHUN XUMHYECKOH MOCY Bl 1
000py10BaHYs 110]] KOHTPOJIEM IIe/Iarora.

[IpON3BOAUTH BBIYUCIICHUS 110 XUMHUYECKMM yPABHECHUSIM.

BrlcTpanBaTh pa3BEPHYTHIC MICEMEHHBIE M YCTHBIE OTBETHI C ONIOPOH Ha HH(POPMANHIO U3 yueOHHUKa 1
CIIPaBOYHBIX MaTEPHAaIOB, TPAMOTHO MCIOJIB30BATh M3YUSHHBIH OHATHHHBIN anmapaTr Kypca XUMAN
MIOCJIe TIPeIBAPUTEILHOTO CTPYKTYPHPOBAHHS MaTepHaa.

Hcronb30BaTh IpY BHIIOJHEHHH YY€OHBIX 3aJaHUH U B IIPOIIECCE NCCIEA0BATEIbCKON eI TEbHOCTH
Hay4YHO-TIONYJLIPHYIO JUTEPATypy XUMHYECKOTO COJEPKAHMU, CIPABOYHBIC MATECPHAIIBI, PECYPCHI
HHTepHeTa 1ocie KOHCYJIbTAIMH C IIearoroM

9 KUIIACC

(2 4 B HEmeMIO, Bcero 68 u)

MpumepHble TEMbI,
pacKpbiBaloLwme faHHbIN pasaen
nporpammbl,

M KO/INYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHoOBHOe coaep)KaHue

OCHOBHble BUAbI AeATE/IbHOCTU
obyuarowmxca

Paszzes 1. BemjecTBo U xXMMu4eckue peakuuu (104)
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IloBTOpEHUeE U yriy6ieHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Ilepronnuecknii 3axoH. [lepnoaudeckas cucreMa XHMHIECKAX
anementos JI. . MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHH CBOCTB XMMHUYECKIX
9JIEMEHTOB IIEPBHIX TPEX MEPUOAOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHUEM JIIEMEHTOB B
HEePHOJUUYECKON CHCTEME U CTPOSHHEM UX aTOMOB.
Kraccuuxanus 1 HOMEHKIATypa HCOPraHUYECKHUX BEIICCTB
(MexyHapoaHas U TpHBHANbHAS). XUMHYECKHUE CBOMCTBA
BEII[ECTB, OTHOCSIINXCSI K Pa3JIMYHBIM KJIaccaM
HEOPraHWYECKHUX COeMHEeHnH. ['eneTnueckas cBs3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTa: BUIbI XUMIYECKON CBSI3U U THITBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOMCTB BEIIECTB
OT UX CTPOCHHUS.*

XUMH4YecKne peakyy. KIacCH(PUKAINSI XUMUUECKUX PEaKIHi
0 Pa3JIMYHBIM OCHOBAHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUAUH

JleMOHCTpanumu

1. Mogenu KpucTa//In4eCKUX pelléTOK HeOpraHU4YeCcKUxX
BelleCTB.

2. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMHYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu noHHOTO OOMEHaY
IIpaktuaeckas padora Ne 9 «KauecTBeHHBIE peaKIK HA HOHBI
B pacTBope".

KoHnTponbeHas paborta Ne6 «DnekTponuTuieckas JUCCOLHAINSD)

XapaKTepHu30BaTb XMMHUYECKHE 3/IEMEHTBI NIEPBbIX TPEX ePUO/I0B, Ka/IUA U KaJIbLUA 10 UX
noJioxeHnuio B [lepuosnyeckoit cucreme /l. U. MenpesieeBa c onopoi Ha aropuTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HeOpraHMYeCKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOH Ha
cxeMy, TabJ/IMLy paCTBOPUMOCTH.

OnuchIBaTh 061HMe XUMUYECKHe CBOHCTBA BEIECTB PAa3/IMYHBIX KJIACCOB, NOATBEPXK/AATh
CBOMCTBA IPUMepaMH MOJIEKYJ/IIPHBIX yPAaBHEHUH XMMUYECKUX PEAKIMN C OTIOPOM Ha CXEMY.

OnpesensiTh BUJ XUMUYECKON CBSI3U U TUI KPUCTA/IMYECKON PELIETKU BelllecTBa C ONIOPOH Ha
CXeMmy.

[IporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS T1OCJIE IPEABAPUTEIBHOIO
pas6opa.

BoicTpauBaTh pa3BEépHYThIE NUCbMEHHbBIE U YCTHbIE OTBETHI C OIIOPOY Ha
nHdopMalHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJOB, TPAaMOTHO HCI0J1b30BaTh U3y4YeHHBIH
NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUYe6OHBIX 33/JaHUH U B ITpoIiecce HUCCae0BaTelbCKON
JlesITeJIbHOCTH HayYHO-NONYJIIPHYIO JIUTEPATYPY XMMHYECKOT0 COZlepPKaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa 110J] pyKOBOACTBOM Ieiarora.

PackpbIBaTh CMBICT TEOPUH 3JIEKTPOTUTHYCCKON quccorranii. OObACHATh PUYHHEI

JIEKTPONPOBOAHOCTH BOIHBIX PACTBOPOB;

CocTaBIsITh ypaBHEHUsSI AUCCOLMAIIMN KHCIIOT M IEI0YeH, II0JTHbIE M COKpaNeHHbIe XUMUIECKUE

YPaBHEHUS] XMMHYECKUX PEaKIUii HOHHOTO OOMEHa.

Paszaen 3. HemeTasibl

U UX coeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepUCTHKaA
XUMUYEeCKHX 3jieMeHTOB VIIA-
rpynmnsl. 'asioresnst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX
cTeneHy okucaeHus. CTpoeHre U pU3HYecKue CBOHCTBA
HPOCTBIX BEIECTB — I'aJIOreHOB. XUMHUY€ECKHe CBOMCTBA Ha
npuMepe xJopa (B3auMo/ieiCTBHE C METaLJIaMH,
HEMeTaJUIaMHU - BOZ,0POJIOM U KHCI0POJoM, *esodamMu®).
XnopoBogopo. CostsiHasi KUC/I0Ta, XUMUYeCKHE CBOUCTBA,
*nosyyeHue*, npuMeHeHue. KauecTBeHHbIe peaKkIMK Ha
rajJloreHu/-MoHbl. */[eficTBUE XJI0pa U XJI0POBOAOPO/A Ha
OpraHu3M yeJioBeKa.* BaxkHel1Ie XJIOPUABI U UX

O6BACHATD 0061IHEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJIJIOB U UX COeJUHEHUH B
npejiesiax MajblX IEPUO/OB U IJIaBHbIX NoArpynn [lepHoanyeckoi cucTeMbl XMMUYeCKUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C HCIOJIb30BAaHHEM CXEMBL.

XapakTepHu3oBaTb PU3HYECKHE U XUMHUYECKHE CBOWCTBA POCTHIX BELIECTB raJoreHoB (Ha
HpUMepe XJIOpa) U CJIOXKHBIX BelleCTB (XJI0pOBOJ0PO/ia, XJIOPU/iA HATPHsI), CIOCOBBI UX
NOJIy4eHUs], IPUMeHEHHE U 3HaYeHHe B IPUPOJIe U XKU3HU YesIoBeKa [ocJie
CTPYKTYpHUPOBaHHs MaTepuaJa.

Onpefie/1siTh raJIOreHU/I-MOHBI B pACTBOPE C UCMO0JIb30BaHUEM Tab. IuIbl "XapaKTepHble
peakl Y Ha aHUOHBI".

[11aHMPOBATb U OCYLIECTBJ/ISATh HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, TPOBOUTD
HabJII0/IeHUS, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEHTA M0CJIe NTPe/iBapUTENbHON
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HaxoXJeHue B IIpupoje.

JleMoHCTpanumu

BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThl
JlabopaTOPHBIH OIBIT:

Pacno3snaBaHue XJ10pU/-MOHOB.

paboThI.

CrnenoBaThb npaBu/IaM 6€30MacHOM paboThI B JJabOPATOPHU NPHU UCIIOJIb30BAaHUN XMMUYECKOH
HOCy/ibl M1 060PYy10BaHHUs 10/, PYKOBOJICTBOM Ile/iarora.

BricTpauBaTh pa3BEépHYThIE NUCbMEHHbBIE U YCTHbIE OTBETHI C ONIOPOH HA HHYOPMALUIO U3
y4eOHUKA U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHBINA
anmaparT Kypca XHUMHH.

Hcnosib30BaTh NpU BINOJHEHUU YUYeOHBIX 33/IaHUN U B IPOLiECCE UCCJIeI0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-IIOMYJ/IIPHYO0 JIMTEPATYPY XUMHUYECKOT0O COZePXKaHus, CIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O61asa
XapaKTepUCTHKa
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynmsl. Cepa 1 eé
coeauHeHus (5 4)

O6111aa xapaKTepUCTHKA 3/1leMeHTOB VIA-rpynmnsl.
Oco6eHHOCTH CTPOEHUS ATOMOB 3THX 3J1EMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpOEHI/Ie u
¢dusuveckre cBOMCTBA NPOCTHIX BELECTB — KUCIA0POAA U
cepBhl.

AnnotrponHsle MoaubHKaLUH KUCJI0POJA U CephI.
XuMuHyeckKre CBOKCTBA cepbl. CEpOBOIOPO/, CTPOEHHE,
dusnyecKkre ¥ XMMHUYecKHe CBOWCTBA (KUCTOTHbBIE U
BOCCTAaHOBUTeJIbHBIE). OKCH/BI CepbI KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHas KUCI0Ta, dusnyeckue

Y XUMHU4YEeCKHe CBOHCTBA (06OLIMe KaK MpeCTaBUTEs
KJIacca KMCJIOT U creljudriyecKkre), IpUMeHeHHe.
CepHucTas KucC/I0Ta.

*XUMUYecKre peaKL{ 1Y, Jexalyue B OCHOBe
POMBIIIJIEHHOTO CII0c06a MoJTy4YeHUsl CEpHON KUCIO0ThL*
CoJsu cepHOM KUCJIOTBI, KaueCTBEHHas peaKLus Ha
cysibdaT-uoH.

HaxoxzeHne cephl ¥ eé coeJUHEHUH B IPUPOJIE.
*XuMHYecKoe 3arpsisHeHNe OKpy»Karolel cpe/ibl
COeJMHEHUSIMU cepbl (KUCIOTHBIE AOXK/H, 3arpsi3HEHHE
BO3/lyXa 1 BOJI0EMOB), CIOCOGBI €0 NpejoTBpalleHus.*

JleMOHCTpanumn

Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeIHHEHHUS.
O6yrsiMBaHUe caxapa noJ JeicTBrueM
KOHIIEHTPUPOBAaHHOM CEPHOI KUC/IOTBI.

JlaGopaTopHble U MpaKTHYeCKHUe paGoThl
JlabopaTopHbI€e OMBITHI:

O6HapyxeHUe cyabdaT-HOHOB.

B3auMoielicTBUe pa36aBJeHHONW CEPHON KUCJIOTHI C
LIIMHKOM. BhIyMc/1IeHUA

110 YpaBHEHUSIM XUMHUYECKUX PeaKI[U;

O6bACHATD 061e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 Ux
coeMHEeHUH
C y4ETOM CTPOEHUS UX aTOMOB C OIIOPOH Ha cxeMy "Hi3MeHeHHe paiuycoOB B MOArpynmnax".
XapakTepusoBaTh $pu3NUECKHe
Y XMMH4YecKHe CBOMCTBA IPOCTOr0 BellleCTBa CEPhI U eé coeJMHEHUH (cepoBOI0pO/ia, OKCH/IOB
CepBbI, CEPHOU KUCJIOTHI, CyJIbPATOB), CIOCOGHI KX MOJIyYEeHHs], IPUMEHEHHE U 3HAaYeHUe
B IIPUPO/Ie U )KU3HU YesI0BEKA C OOPOH Ha CXeMy U IJIaH.

OnpenensiTb HaJM4YMe CyJ1bdaT-HOHOB B pacTBODe.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX NP06JIeM, CBSI3aHHBIX C IepepaboTKOH coeJUHEHUH cephl
nocJie CTPYKTypUpPOBaHUsI MaTepHasa.

[ly1aHMpPOBAaTh U OCYLIECTBAATH Ha IPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, IPOBOAUTH
HabJI10/leHus, leJIaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUHN XUMAYECKON
nocy/ibl 1 060pyA0BaHuUs 10/ pyKOBOACTBOM Iefjarora.

[Tpon3BOUTE BEIYHCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM I10 aITOPUTMY.

Hcnosib30BaTh NpHY BLINOJIHEHUH y4e6OHbIX 3aJaHUH TEKCThI y4eGHMKA, CIPaBOYHbIe
MaTepuasbl ([lepuouiecKyro cHCTEMY XUMHUYeCKUX 371eMeHTOoB /. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJIel B BOJIE, 3JIEKTPOXUMUYECKHUH Psifi HANPshKeHUH
MeTaJlJIOB).

Hcnosib30BaTh NpH BHINOJHEHUH Y4e6-

HBIX 33/IaHUH U B IIPOLECCE UCC/Ie0BATEbCKOH e TeIbHOCTH HAyYHO-IONYJISIPHYIO JIMTEPATyPy

XMMHYECKOI0 CO/IepKaHus, CIpaBOYHbIE MaTepHaJlbl, pecypcbl MHTepHeTa

1ocJle KOHCYJIbTAlMY C IelaroroM
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Tema 5. O61asa
XapaKTepHUCTHKA
XUMHYeCKHX 3/1eMeHTOB VA-
rpynibl. A30T, pocdop u ux
coeJUHEeHUs

(74)

O611aa xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS ATOMOB 3THX 3J1EMEHTOB,
XapaKTepHble JIJI1 HUX CTeNeHHU OKUCIeHU.

A30T, pacnpocTpaHeHHe B IpUpoie, U3nYeCcKUe U
XUMUYeCKHe CBOMCTBA (B3aUMOAENHCTBUE C MEeTAJIAMU U
HeMeTaJl/IaMHU - KUCJIOPOZIOM U BoziopozoM). KpyrosopoT
a30Ta B IPUPOJE.

AMMuak, ero pusnyecKre U XUMHUYeCKUe CBOMCTBA
(oxuceHHe, OCHOBHBIE CBOMCTBA BOAHOI'0 PAacTBOpA),
*nostydeHue™ u npuMeHeHue. CoJlM aMMOHUS, UX
dusnveckre U XUMHUYECKUE CBOMCTBA (pasJioKeHuUe,
B3aMMOJeHCTBHE CO 1L[eJI0YaMH), IPUMeHEHHe.
KauecTBeHHas peakijysi Ha MOHbl aMMOHMUSI.

A3oTHast KMCJI0Ta, eé GU3NIeCKHe U XUMUYeCcKHe CBOMCTBa
(oburre Kak NpeCTaBUTENS KJacca KUCIOT U
cnenubryeckye). A30THCTas KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIel aMMOHHS B KaueCTBE MUHePaTbHbIX
YAOGpEeHUN.

*XHMHYecKoe 3arpsi3HeHHe OKpy»XKaroLleil cpesbl
coeJMHEHUSIMHU a30Ta (KUCJIOTHbIE JOXKAH, 3arpsi3HEHHE
BO3/1yXa, IOYBbI U BOJLOEMOB).*

docdop, *ayorponHbsle Moaubukanuu pocpopa*,
¢du3nYecKre U XUMUYECKHEe CBOMCTBA (B3aUMO/leliCTBHE C
MeTa/UIaMY, HeMeTa/lIaMH, *KOHLLeHTPUPOBAaHHOH
a30THOH U CepHOH KHCI0TaMu).*

Oxkcup dpocdopa(V) u pocoopnas kucaora, usndeckue u
XUMHYeCcKHe CBOMCTBA, noJiyyeHre. KauecTBeHHast
peakuus Ha ¢ochaT-HUOHBL

HUcnonb3oBanue dpocdaToB B KaueCcTBE MUHEPAJIbHBIX
yA06peHui. 3arpsisHeHHe NPUPOJHbIX BOJJOEMOB
docdatamu. JleMoHCTpALUH

Kosneknuu: pocdop u ux coeiuHeHUS.
B3sanmozieiicTBre KOHLIEHTPUPOBAHHONW a30THOM KHUCJIOThI
C MeJIblo.

JlaGopaTopHbie ¥ IpaKTHYEeCKHEe PaGoThI
JlabopaTOpHbIe ONbIThI:

1. BsauMoeicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMu a30THBIX U GocPOpHbBIX
yA00peHUM.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYeHHe ero CBOMCTB.

Buruucaenus

O6bACHATD 061He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-Ipynibl U UX
coeIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTbh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA POCTHIX BellecTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, CoJied aMMOHMUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pocdopHoii kucaoTel, pocdaToB), CHOCOOHI UX MOTYIEHUS, IPUMEHEHHE U
3Hau€eHHeE B IPUPOJE U XKU3HHU YeJI0BEKA C UCN0/Ib30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUS U pocdaT-UOHBI B PACTBOPE C UCNI0/Ib30BAHUEM TAG/IHUILbI
"XapakTepHble peaKLMH HA KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBA3aHHBIX C HAX0XKAEHHUEM COeAMHEHUH
asoTa u pocdopa B OKpyKarlieH cpese.

[l/1aHUPOBATb U OCYLIECTBJATh HA NPAKTHKE XUMUUYECKHE 3KCIIEPUMEHTBI, IPOBOUTh
HabJII0ieHus, JieJlaTh BbIBOJbI 10 pe3yJibTaTaM 3KCIepU-MeHTa.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUHN XUMAYECKON
NoCy/ibl U 060pyAOBaHUS.

[Ipou3BOAUTE BBIYUCIEHUS 10 XUMUYECKUM YPaBHEHHUSAM.

Hcnosib30BaTh NpH BbIITOJIHEHUY yUe6OHbIX 33/JaHUHM TEKCThI yyeGHUKa, CIPaBOYHbIe
MaTepuasbl (IepUOJUYECKYI0 CUCTEMY XUMHYeCKHUX 3jieMeHToB /I, M. MeHze ieeBa, Tab ULy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3/IEKTPOXMMUYECKUH Pl HAaNps>KeHUH
METaJlJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPoLiecce HCCleJ0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTEPATYPy XUMUYECKOI0 COJIepP>KaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa 1ocJie KOHCY/IbTalMH € NeAarorom
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— I10 YypaBHEHUAM XUMHUYECKUX peaKLmﬁ

Tema 6. O61as xapaKTepuc-
THUKA XMMHU4Y€eCKHUX 3/IEMEHTOB
IVA-rpynnsl.

YryiepoJ M KpeMHM# M UX
coeJUHeHUs

(84)

Yrnepop, asnoTpomnHble Mogudukanuu (rpadur, anmas),
pacnpocTpaHeHHe B IpUpo/ie, GU3NYecKHe U XUMUYeCKHe
cBoiicTBa. Afcopbuusa. Kpyrosopor yrieposia B Ipupo/ie.
Oxcuapl yrieposa, ux GusnyecKre U XMMU4ecKHe
CBOMCTBA (B3aMMOJeHCTBHE C MeTa/VIaMU, HeMeTa/lJIaMH,
*KOHLEHTPUPOBAHHOU a30THOU U CEPHOM KUCIOTaMM)*,
UX JleHiCTBUE Ha KUBbIE OpPraHU3Mbl, *noJrydeHne*

Y IpUMeHeHHue. *JKoJIorn4yecKye npo6JieMbl, CBsI3aHHbIE C
okcugoM yruepoga(lV); runoresa riobaabHOTO
HOTeIJIEHUs] KIMMAaTa; NapHUKOBBIN 3 dekT.*

YroJibHast KUCJI0TA U €€ coJi, UX GU3nvecKre U
XUMUYeCKUe CBOKMCTBA, NO/IyYeHUe U TPUMEHEHHE.
KavecTBeHHas1 peakiys Ha Kap6OHAT-UOHBI.
*Mcnosb30BaHKEe KApOOHATOB B OBITY, MEUIMHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

KpemHuH, ero pusnyeckue 1 XuMuiecKre cBoHcTBa (Ha
npUMepe B3aUMO/IEHCTBHS C MeTA/UIaMU U HEMETAJIJIaMU),
*MoJIy4eHNe U IPUMeHEHUE B 3JIEKTPOHUKE.®
*CoeJJMHeHUs] KpeMHMU B iprupoje. O6uue
npezcTaBjeHNs 06 okcuze kpeMHuUsA(IV) u kpeMHueBoH
kucaoTe. CHIMKATBhI, UX UCIO0JIb30BaHUE B GBITY,
MeJiMIIMHE, MPOMBILLJIEHHOCTH. Baxk-Helmue
CTPOUTEJIbHbIE MAaTepPHaJIbl: KEPAMHKA, CTEKJIO, IEMEHT,
6eTOH, Kes1e306eToH. [Ipo6ieMbl 6e30MacHOTO
MCII0JIb30BaHHUsI CTPOUTEJBHBIX MaTEPHA/IOB B
NOBCEJHEBHOM :KU3HU.* JleMOHCTpanuu

Mogeu KpucTa//In4ecKuX pelléToK aaMasa, FpaduTa,
MOJIEKYJIbI QyJLIepeHa.

Apncop6uus pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [Ipotusoras.

BupeomaTepuasbl: CUIMKaTHAsA MIPOMBIILIEHHOCTb.
Mogeiu MoJieKy./1 OpraHUYeCKHX BellecTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaTopHbIi onbIT: KayecTBeHHas peaknusa Ha
KapboHaT-HOH. [IpakTHUYecKkue paboThl:

Ne 11. [TosiyyeHHe yrieKUcI0ro rasa v UsydeHue ero
CBOMCTB.

Ne 12. PemieHne akcnieprMeHTa/IbHbBIX 33/la4 110 TeMe
«HeMmeTannbl».

BeruuciieHus mno YpaBHEHHUAM XUMUYECKUX pea}cuuﬁ
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O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB IVA-rpynnsl 1 ux
coeZIMHEHUH C y46TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh $U3HYECKHE U XUMUYECKHe CBOWCTBA NPOCTHIX BELIECTB yIiepoJa U
KPEeMHHUS U UX coeJuHEHUH (OKCH/0B yTJIepo/a, yroJbHON KUCI0ThI, Kap6OHATOB, OKCH/A
KPeMHU$, KpeMHHUEBOH KUCJIOTBI, CHIMKATOB), CIOCOOBI UX IOJIyYeHH s, IPUMEeHeHHe
Y 3HaYeHHe B IPUPOJie U XKU3HU YesI0BeKa.

OnpefiesiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3AHHBIX C HAX0XK/JeHHUEM YIJIEKHUC/IOTO rasa
B OKpYy»atollei cpefe.

[ly1aHUpPOBATh U OCYLIECTB/IATh Ha MPAKTHKE XMMHUYeCKUe SKCIIepUMeHThI,

[IpoBoAUTE HabII0i€HNUS, [ie/IaTh BbIBOJBI 110 pe3y/ibTaTaM 3KCIIepUMeHTa [ocje
npeABapUTEIbHON pabOTHL

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUH XUMAYECKON
NoCy/ibl U 060pyAOBaHUs.

Hcnosib30BaTh NpH BbIITOJIHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yyeGHMKa, CIPaBOYHbIe
MaTtepuassl ([leproguyeckyro cucTeMy XMMHYeCKHX 3jieMeHTOB /I. M. MeHzesieeBa, TabiuIy
PacTBOPHMMOCTH KHCJIOT, OCHOBAaHUM U cosiel B BOJie, 3JIeKTPOXUMUYECKUH PsJl HANPsDKeHUH
MeTaJIJIOB) T0C/Ie KOHCYJIbTALMH C [TeJJaroroM.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUYe6OHbIX 3a/JaHUH U B ITpoliecce UCCae0BaTe bCKON
JlesITeJIbHOCTH HayYHO-NONYJIIPHYIO JIMTEPATYPY XMMHYECKOT0 COZlePKaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHETa




Paspe 2. MeTa/uibl M MX coeguHeHMs (20 u)

Tema 7. O6111e CBOMCTBaA
MeTaJlJIOB
(449)

O61m11aa xapaKTepUCTHKA XUMUYECKUX 3/IeMEHTOB —
MeTaJ/lJIOB Ha OCHOBAaHUWH HX MOJIOKEHHA B
[leproanyeckol cucTeMe XUMHUYECKHX 371EMEHTOB

. U. MeHzienieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTa/lJIoB. MeTa/inyeckas CBSI3b U MeTa/JIMYecKas
KpUCTa/INYecKas pelléTKa. JJ1eKTPOXUMUYeCKUH psaj
HallpsbKeHUH MeTas1oB. Pu3nyeckue U XUMHUYecKre
CBOICTBA MeTaJIJIOB (B3aUMOJEEUCTBUE C KUCJIOPOI0M,
BOJI0H, KMcoTaMu). *0O611 e CI0COOBI MOTYIEHUS
MeTaJ/lJ10B.*

*[loHsITHE 0 KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOODI
3alIUThI OT KOppo3uu. CIJIaBbl (CTaslb, YYTYH,
JIOpaJIlOMUHUH, 6pOH3a), UX IPUMeHeHHe B GbITY U
NPOMBIIIIEHHOCTH. *

JleMOHCTpanumu

O3HakoMJieHHe € 06pa3liaMi MeTaJlJIOB U CIJIAaBOB, UX
dU3UYEeCKUMH CBOHCTBAMM.

Mozenn KpUCTa/JIMYeCKUX PEeLIETOK MeTaJJIOoB.
BuzpeomaTtepuasbl: KOppo3usl MeTa/LI0B.

JlaGopaTopHble U NPaKTUYEeCKHUe PaGoThI
Jla6opaTopHble ONBITHI:

O3HakoMJieHHe C 06pa3LaMy CMJIaBOB MeTaJLJIOB.
3aBHCHMOCTDb CKOPOCTH peaKLM1 MeTaJlla C KUCIOTOH OT
IPUPOALI MeTaIa.

BeruuciieHus1
10 YpaBHEHUSIM XHUMHUYECKUX peaKLUH.

PackpbIBaThb CMBIC/ U3y4aeMbIX TOHATHH U IPUMEHATD 3TH NOHATHSA IPYU ONMCAaHUU CBONCTB
Bell|eCTB U UX NpeBpalleHu .

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-MeTaJlJIOB U UX
COeJJMHEeHUH C y4éTOM CTPOEHHUs UX aTOMOB.

XapaKTepHu30BaTbh CTPOEHHE METaJ/IJIOB, 06111e GU3NYeCKHe U XUMUYEeCKHe CBOMCTBA METAJLIOB.

XapakTepHu30BaTh 0611Ke CIIOCOObI MOJIyYeHHsI MeTaJJIOB 110C/e CTPYKTYPHUPOBAHUS
MaTepuaJa.

CreioBaTh MpaBUJIaM 6e30MacHOM paboThl B JJa60PATOPUHU PH UCIOJIb30BAHUU XUMUYECKOHN
OCy/Abl U 060PY/10BaHUS.

[Ipou3BOAUTE BBIYUCIEHUS 10 XUMUYECKUM YPaBHEHHUSAM.

Hcnosib30BaTh NpH BbINTOJTHEHUH YUeOHBIX 3a/laHUH TEKCThI yyeGHKKa, CIPaBOYHbIe
MaTtepuassl ([leproguyeckyro cucTeMy XMMHY€eCKHX 3jieMeHTOB /I. M. MeHze ieeBa, TabiuIy
PacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U coslel B BOJie, 3JIeKTPOXUMUYECKUH PsJl HANPsHDKeHUH
MeTaJlJIOB).

Hcnosib30BaTh NpU BBINTOJTHEHUH Y4eOHbBIX 3a/laHUH U B IIpoliecce Uccae0BaTe1bCKON
JlesITeJIbHOCTH HayYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUYECKOT0 COZleP>KaHUs, CIPaBOYHbIE
MaTepuasel, pecypcbl UHTepHeTa nocJie npejBapUTeIbHON KOHCYIbTALUHU C IIejaroroM

Tema 8. BaxkHelIne
MEeTaJLJIbl U X COEAUHEHUS
(164)

lllesounble MeTasbl [losoxkeHue B [lepuoguyeckoit
CUCTeMe XUMHUYeCKUX 3jieMeHTOB /[I. U. MeHeneeBa,
cTpoeHue aToMOB. Haxox/jeHre B npupo/e.

dusnveckre U XUMUYECKHE CBOUCTBA (Ha mpuMepe
HaTpHs U Kasvsi). OKCUIbI U TUAPOKCU/IbI HATPUS U KaTHS.
[I[puMeHeHHe Le/I0YHbIX METAJNIJIOB U UX COeJUHEHUH.
[llesiouHO3€eMeTbHbIE METaJ/L/Ibl MATHUHN Y KaJIbIUH,
ctpoeHue aToMoB. [losioxkeHue B [lepuoauveckoit cucteme
XUMUYecKuX 3eMeHTOB /[. U. MeHienieeBa. HaxoxeHue B
npupoje. Pu3nyeckre U XUMHUYECKHEe CBOHUCTBA.
BaxkHeH e coeIMHEHUS KaJabLUsA (OKCHJT, TUAPOKCHI,
coun). *XKécTkocTb BOAbI U CIIOCOOHI €€ ycTpaHeHus.*

OGBsICHATD 0611e 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3/IEMEHTOB-METAJLJIOB B IPyNINax v
UX COeIUHEHUH C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepusoBaTb QU3NYECKHE U XUMUYECKHe CBOWCTBA IPOCTHIX BELECTB METAJIJIOB U UX
coeJlMHeHUH (OKCUJIOB, TUJIPOKCH/IOB, COJIel ) C OTIOPOU HA CXeMY, CIOCOOBI UX MOJTYIeHHs,
IpUMeHeHHe U 3HaueHHe B PUPO/ie U )KU3HU YesIoBeKa.

Pacrio3HaBaTh ¢ IOMOLIBI0 KaueCTBEHHBIX PeaKI[UK HOHBI METAJJIOB (MarHus, aJIlOMUHHS, ITMHKA,
)KeJie3a, Me/ii) C UCI0/Ib30BaHNeM Tab NIl "XapaKTepHble peaKI[My Ha KaTHOHBI'".

[l1aHupOBaTh M OCYIIECTBJATD HA MPAKTHKe XUMHUYECKHe IKCIIEPUMEHTHI, TIPOBOJUTh
HabJII0/IeHN, 1eJIaTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CrnezfoBaTh NpaBuIaM 6e30MacHON paGoThI B 1a60paTOPUY IPH MCIIOJIb30BAaHUU XUMUYECKON
HOCYZbl ¥ 060PY0BAHMS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPABHEHHUSM.
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Amomunuil. [lonoxenue B [lepuoanyeckoii cucreMe
XMMHYeCKHX 371eMeHTOB /l. . MeHzesleeBa, CTpoeHHe
aroMa. HaxoxxzeHue B npupofie. Pusndeckre u
XUMUYeCcKHe CBOHCTBA. AMOTepHbIe CBOMCTBA OKCU/IA U
IUAPOKCHUAA.

2Keneso. [losoxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 31eMeHTOB /I. U. MeHzeieeBa, CTpoeHHe
atoMa. HaxoxxgeHue B npupozie. Pusnyeckue u
XUMH4YecKkue cBoHcTBa. OKCUABI, THAPOKCH/BI U COTH
xesnesa(ll)

v xkene3a(lll): cocTas, cBOMCTBA U nojyyeHue.

JleMoHCTpanum

B3auMogelicTBUe HaTpHUS C BOJOM.

OxpauvBaHue JIaMeH! HOHAMU HAaTPUs U KaJlvsl.
OxpauvBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
B3auMoielicTBUe OKCH/IA KaJbIIUs C BOJIOH.
BujieomaTepuasbl: ropeHHe Keje3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHble M NPaKTHYeCKUe paGoThl
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMu aJIIOMUHHA U eT0 CIIJIaBOB.
AMdoTepHbIe CBOKWCTBA THPOKCH/A AJIIOMUHUS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.

YKécTkocTb BOABI U METO/IbI €€ yCTPaHEeHHUH.
[IpakTH4eckre paboThI:

Ne 10. Pewrenuve akcnepuMeHTa/lbHbIX 3a/1a4 110 TEMe
«MeTannbi».

BeruuciieHus1
110 YPaBHEHUSIM XHUMHUYECKUX peaKLui

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmapar Kypca XHMHH.

HWcrnosib30BaTh MPU BBINOJHEHUH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITE/IbHOCTH Hay4YHO-OMYJISIPHYIO JIMTEPATYPY XUMUYECKOT0 COJIEPXKAHUS, CIPABOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa

Pasaen 3. MepBOHaYabHble XMMUYECKME NOHATUA 06 OpraHNYeckux Belectsax, 10y

Tema 9. lNepBoHa4YanbHblE
XMMUYECKME NOHATUA 06
OpraHMYyecKux BeLecTBax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpPOeHMUA OpraHHWYeCKUX  COeJMHEHUU yrJjiepoja.
HepBOHa‘-IaJIbeIe MOHATHA 06 OpraHU4YeCKHx BelleCTBax
KaK O COeJUHEHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TVIMIEPHUH, YKCycHas KHciaoTa). *Ux
COCTaB u XUMHUYECKOoe CTpoeHue. Knaccnd)n}(aum]
OpraHU4eCcKux BeLL[ecTB.* [lonaTne o0 OGHOJOTUYECKU
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHU 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

OO6BACHATL NPUYMHBI MHOT006pa3usl BeLeCTB, HIIOCTPUPOBATh B3aUMOCBSI3b
HeopraHU4eCcKUX COeJJMHeHUH yrjiepo/ia U OpraHuYeCKUX BeleCTB 110/, pyKOBOACTBOM
y4uTeNA.

OO6BACHATD YCJA0BUS 6€30I1aCHOI0 UCIOJIb30BAHUS BEIeCTB U XUMHUYECKUX PeaKI[UH B GBITY.

XapakTepHu30BaTh POJIb XUMHUH B PAa3/IUYHBIX chepax JAesTeTbHOCTH JII0jeHd, OCHOBHBIE
BellleCTBa U MaTepHrasbl, IpUMeHsEMbIe B )KU3HU COBPEMEHHOI0 YeJIoBeKa.
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OpraHUYeCcKHX U HEOPraHUYEeCKUX COeJUHEHU M. *
[IpuposHbIe HCTOYHUKH YTI1€BOLOPO/IOB (YroJb,
NPUPOHBIH I'a3, HePTh), NPOJYKTHI X NEPepabOTKH, UX
pOJIb B GBITY U TPOMBIILLJIEHHOCTH.

Paspen 4. O6001menne marepuana 1o Kypcey «Heopranudeckas xumusi» (4 1)

Tema 10. XuMus 1 OKpyKaromas
cpena, 14

HoBble MaTepuasbl U TeXHOJIOTHU. BelecTBa u
MaTepHasibl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
3n0poBbe. be3onacHoe ucnosib30BaHYE BeLECTB

Y XUMHUYECKUX PeaKLUi B ObITY.

OCHOBBI 9KO0JIOTUYECKOH IPAMOTHOCTH. XUMUYECKOe
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO
JonycTuMas KoHueHTpanus Bemects — [1/1K).

PoJib XMMUHM B pellleHUH IKOJIOTUIECKUX TPOo6IeM

06061eHre MaTepyaa no
Kypcy «Heopranuieckas
XUMHUSA», 34

O6o0611eHMe U cUCTeMaTH3alMs 110 Kypcy
«HeopraHuyeckast XuMus»

XapaKTepHu30BaTh POJIb XUMHUH B Pa3JIMUHBIX chepax JeATebHOCTH JII0/ieH, 0CHOBHbIE
BellleCTBa U MaTepHuaJibl, IpUMeHsIeMble B )KU3HU COBPEMEHHOI'0 YesI0BEKa.

. O6'bAACHATD YC/I0BUSA 6€30I1aCHOI0 UCI0JIb30BaHUS BEIECTB U XMMUYECKUX PEaKLUH B ObITY

AHa/M3MpoBaTh M KPUTUYECKH OLIEHUBATh MHPOPMAILHIO O BJUSHUY NPOMBIILJIEHHOCTH,
CeJIbCKOr0 X035 CTBa, TPAHCIIOPTA U JIp. HA COCTOSTHUE OKPYKaloIel cpe/ibl.

YMeTb OKa3bIBaTh NEPBYI0 OMOLLb IPU XUMHUYECKHX 0XKOraX U OTPaBJIEHUAX.

[IprHUMaTh y4acTHe B 06CYyX/AeHUH TPo6JIeM XMMUYeCKOH U 3KO0JI0rM4eCKO HallpaBJeHHOCTY,
BbICKA3bIBaTb COOCTBEHHYIO TO3ULIMIO 10 TPOGJIeMe U NIpejaraTb BO3MOXHbBIE Ty TH eé
peleHuUsic onopoi Ha MHPOpMaIMIo U3 yieOHUKA U CIPaBOYHble MaTepHalbl, PeCYPCHI
HHTepHeTa

[Ipn paspaboTke paboyeld HporpaMMbl B TEeMAaTHYECKOM IJIAHUPOBAaHWUU JOJDKHBI OBITH Y4YTEHbl BO3MOXKHOCTH HCIOJIb30BAaHUS 3JEKTPOHHBIX (LUPPOBHIX)
06pa3oBaTeJbHBIX PECYpCOB, SBJSAIOLIMXCI y4yeGHO-MeTOJUYECKMMH MaTepuajaMy (MyJbTHUMeAUMHBle IPOrpaMMbl, 3JIEKTPOHHble Y4YeOHUKH M 33Ja4YHHKY,
3JIeKTPOHHBIE GUBJIMOTEKH, BUPTyasbHble 1a60paTOPHUU, UTPOBBIE IPOTPAMMBbI, KOJJIEKLUH U PPOBBIX 060pa30BaTEbHbIX PECYPCOB), UCIOIb3yEMBIMHU JJI1 06Y4YEHHUS U
BOCIIUTAHHUsI DPA3JIMYHBIX TPYNIN I0Jb30BaTeJed, MpeJCTaBJeHHBIMU B 3JIEKTPOHHOM (UubpoBOM) BHJE U peaJu3yIIIMMHU AUAAKTHYecKHe Bo3MoxkHocTH UKT,
coZiep’kaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAAaTEJbCTBY 06 06pa30BaHUM.
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