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IInanupyemMble pe3yJbTaThl

JIMYHOCTHBIMH pe3yJbTaTaMil H3Y4YCHUA MNpCAMETa «XHUMHSA» SBISIOTCS CIIeaAyromue

YMEHUSA:

1. Oco3HaBaTh E€OWUHCTBO W IEJIOCTHOCTh OKPYKAIOMIETO MHpPa, BO3MOKHOCTH €r0
M03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHIKCHHUH HAYKH.

2. TlocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIIOCTHOE MUPOBO33pEHUE:

3. Oco3HaBaTh NOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIC U B paMKax
CaMOCTOSITEIIEHOM JIeATeTHHOCTH BHE IIKOJIBI;

4. OueHuBaTh XU3HCHHBIC CHUTyaIlMd C TOYKH 3peHHs Oe3omacHOro oOpasa >XKU3HU U
COXPAaHCHHS 3I0POBBSI;

5. OreHuBaTh FIKOJIOTMUECKUI PUCK B3aUMOOTHOIIIEHUH YEJIOBEKA U MPUPOJIBI.

6. dopMHpOBaTh HKOJOTHMYECKOE MBIIUICHHWE: YMEHHE OLICHUBATh CBOIO JAESITENLHOCTH U

MIOCTYTIKU JIPYTUX JIFOJIEW C TOYKHU 3PECHMSI COXPAHEHMS OKPYKAIOIIEH Cpeasl - rapaHTa
KHU3HM U OJaromnonyuus Jioeil Ha 3emie.

MeTtanpenMeTHbIMH pe3ylbTaTaMu H3Y4YeHHs] Kypca «XuMHsS» sBIseTCS (popmMHupoBaHHE

YHUBEpCaIbHBIX yueOHbIX AeticTuid (Y'Y ).
Pezynamuenvie YY/I.

1. CamocrostenbHO OOHapyxuBaTh H  (HOpMyIHpOBaTh y4eOHyIO0 MpoOsemy,
OTIPENIeIIATH 1Ie]Tb YIeOHOU IeATEIbHOCTH, BRIOUPATh TEMY IPOCKTA.

2. BeigBurath BepcuM pemieHHs MPOOJIeMbl, OCO3HABaTh KOHEUYHBIA pE3yINbTaT,
BBIOMPATh M3 TPEUIOKEHHBIX W HCKaTh CAMOCTOSITEJIbHO CPEJICTBA JIOCTHIKCHHUS
LEJIH.

3. CocraBnarh (MHIMBHAYAJIbHO WJIM B TPYIIE) IUIAaH PEIICHUS TPOOJIEMBI
(BBITIOJTHEHUS TIPOCKTA).

4. Paboras 1o TMJaHy, CBEPATh CBOM JEHCTBHSI C IEIbIO M, NMPH HEOOXOIMMOCTH,
UCTIPABJIATH OLIMOKHA CaMOCTOSITENBHO.

5. B gamamore ¢ yuyuTeneM COBEPUICHCTBOBATH CAMOCTOSITEIBHO BBIPAOOTAHHBIC
KPUTEPHHU OLIEHKH.

Ho3naeamenvuvie YY/I:

1. Ananu3upoBaTh, CpaBHHBAThH, KJIACCH(UIIMPOBATH W 0000mATh (aKTHl W SIBICHHUS.
BBIABISATE IPUYMHBI M CIEICTBUS MPOCTHIX SBICHHUM.

2. OcymecTBISITh CPaBHEHHE, CEPHAINIO U KIacCH(DUKAIINIO, CAMOCTOSITEIILHO BHIOMpAs
OCHOBaHUS M KPUTEPUU Ul YKA3aHHBIX JIOTMYECKUX ONEpaLUi; CTPOUTH
KJIaCCU()MKALIUIO HA OCHOBE TUXOTOMHUYECKOrO JIeJIeHHsI (Ha OCHOBE OTPULIAHUS).

3. CTpouTh JIOTUYECKOE pACCYXJECHUE, BKIIOYAIOLIEE YCTAHOBJICHHE IPUYUHHO-
ciencTBeHHBIX cBsa3eil Co3maBaTh cXxeMaTHMUECKHE MOJENU C  BBIJCICHHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa.

4. CocTaBlATh TE3UCHI, DPA3JIMYHBbIE BUABI IUIAHOB (IIPOCTHIX, CIOXKHBIX M T.IL.).
[TpeoOpa3oBbIBaTh MHPOPMALKMIO M3 OJHOTO BHJA B IPYroil (Tabauily B TEKCT U Tp.).

5. BblunThIBaTH BCE YPOBHU TEKCTOBOW MH(OpMaLUK. YMETh ONpEeAesTh BO3MOXKHBIE
UCTOYHUKA  HEOOXOAMMBIX  CBEACHHUH, TPOM3BOJAUTH IOMCK HH(pOpMAaLUH,
aHAJIM3UPOBATh U OLIEHUBATh €€ I0CTOBEPHOCTb.

Kommynuxamuenwvie YY/I:

CaMOCTOATEeNTbHO OpPraHU30BBIBATh Y4eOHOE B3aMMOJAEHCTBHE B Tpymie (ONpeaensTs ollrue
LEJIH, pacpeAeiTh POJIH, JOTOBapUBATLCA APYT C APYTOM U T.J.).

HpeI[MeTHbIMI/I pesyjJbTaTaMi HU3YUYCHUA IIPEAMETA «XUMHUS» SABIISIOTCS CJICAYHOIIIHEC

YMEHHUS:
1-a nunua pazeumus — ocosnanue ponu eeujecms:

- OTPENENSTh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE.

2-5 TUHUSA paseumusl — pacCmMomperue XuMmudecKux npoyeccos.



- IPUBOJUTH IPUMEPBI XUMUYECKUX MPOLIECCOB B PUPO/IE;
- HaXOJUTh YEPThI, CBUJETEIBCTBYIOUINE 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOLIECCOB
U UX Pa3INYUsX.
3-5 IUHUA PA3BUMUSL — UCNOTIL308AHUE XUMULECKUX ZHAHUL 8 ObIMY:
— OOBSICHATH 3HAUEHHE BELIECTB B KU3HU U XO3SMCTBE YEIOBEKA.
4-1 nuHuA pazeumus — 0OBACHAMb MUP C MOYKU 3PEHUS XUMUL:
— IIEPEUYUCIIATh OTJINYUTEIbHBIE CBOMCTBA XUMUYECKUX BELIECTB;
— pa3nuyaTh OCHOBHBIE XMMHUYECKUE MTPOLIECCHI;
- OIIPENEIIATh OCHOBHBIE KJIACChl HEOPTAHMYECKUX BEILIECTB;
- IOHUMATb CMBICII XUMUYECKUX TEPMHUHOB.
9-a JuUHUA pazeumus —  061A0eHUe OCHO8AMU MemOoO008 NO3HAHUSA, XAPAKMEPHbIX O
ecmecmeeHHbIX HaAYK:
- XapaKTepU30BaTh METO/Ibl XUMUYECKON HaYKH (Ha0Jt0/IeHHEe, CpaBHEHHE, YIKCIIEPUMEHT,
M3MEPEHUE) U UX POJIb B IO3HAHUU IPUPOJIBI,
- IPOBOAUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTATHI.
6-s 1unus pazeumus — ymeHHe OLIEHHUBATh MMOBEJACHHUE YEIOBEKa C TOUKH 3PEHUS XUMUYECKOI
0€30I1aCHOCTH 110 OTHOILIEHHIO K YEJIOBEKY U MPHUPO/IE:
- HCMOJb30BaTh 3HAHUS XUMHUU MPHU COONIOJACHUU TPaBUJI HUCIOJIb30BAaHUS OBITOBBIX
XUMHUYECKHX IPEernapaTos;
— pa3nuyaTh ONacHbIe U O€30I1aCHbIE BELIECTBA.

AnantupoBaHHas paboyas mporpamMma o XuMuu Juist ooyuatomuxcst ¢ OB3 paccunrana Ha
00yyaroIuXxcsl, UMEIOLIUX OTPaHUUYEHHbBIE BOZMOKHOCTH 3710POBbsI, CBSI3aHHBIX C 3aJI€P>KKON
NICUXUYECKOI0 Pa3BUTHSL, @ TAK)KE YUUTHIBACT CIEAYIOIINE IICUXUUECKUE OCOOEHHOCTH JeTel:
HEyCTONYMBOE BHUMaHHUE, MaJiblii 00BEM MaMsITH, HETOUHOCTD U 3aTPYAHEHHE MTPU
BOCTIPOM3BEJIEHUH MaTepuaiia, HeC()OPMUPOBAHHOCTH MBICIIUTEIIBHBIX ONEpaIfii aHAIN3a;
CUHTE3a, CpaBHEHUS, 0000IIeHNs, HapyIlIeHus1 peun. J{Js neTeit JaHHOM rpynnbl  XapaKTEpHbI
c1a00CTh HEPBHBIX TPOILIECCOB, HAPYIICHUS BHUMAaHH, OBICTpast yTOMIIEMOCTb U
CHIDKEHHas paboTOCIOCOOHOCTb.

ApnanTanys TOporpaMMbl MPOMCXOJWUT 3a CUET COKpAIlEHUs CIOKHBIX IOHITHH U
TEPMHHOB; OCHOBHBIE CBEJICHUs B Iporpamme narorcs quddepeHnrpoBaHHo. TemMbl U3ydaroTcs
TaKuM 00pa3oM, 4TOOBI YYEHUKH MOTJIM OMO3HABATh WX, OMHMPAsCh HA CYIIECTBEHHbIC MTPU3HAKH.
[To apyrum Bompocam ydamuecs TOJYyYaroT TOJIBKO oOlee TpeacTaBieHue. Psn cBeneHwmid
MO3HAETCSl O0YYAIOLIMMHUCS B PE3YJIbTaTe MPAKTUYECKON JEATENbHOCTH.

KonTpons (Texymuil, pyOekHbIi, HTOTOBBIN) 32 YPOBHEM 3HAHMM ydalIUXcs MpelycMaTpUBaeT
IIpOBeJIeHNE J1a0OPAaTOPHBIX, MPAKTUYECKUX, CAMOCTOSTENbHBIX, TECTOBBIX M KOHTPOJBHBIX
pabor. Kpome BblIenepedynCICHHbIX OCHOBHBIX (DOPM KOHTPOJS MPOBOJATCS TEKYIIHE

CaMOCTOATCIIBHBIC pa6OTBI B paMKax Ka)KHOﬁ TCMBI B BUJIC (bparMeHTa YPpOKa.

Kputepuu u HOpMBbI OlleHKY 3HAHUN 00y4aKOIIMXCH
1. OneHka yCTHOro oTBeTa



OtMmeTKka «5»: - OTBET MOJHBINA U MPAaBUIbHBIM HA OCHOBAaHUM M3YUEHHBIX TEOPUM; - MaTepuanl
U3JI0KEH B OIPEJICIEHHON JIOTMYECKOW MOCIEe10BaTEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM; - OTBET
CaMOCTOSITEJIbHBIN.
OtrMerka «4»; - OTBET MOJHBIA U NMPaBUJIbHBIA HA CHOBAaHMM M3YUEHHBIX TEOpHUI; - MaTepHal
U3JI0)KEH B ONPEJEIICHHON JOrMYECKON I0CIIEeI0BATENIbHOCTH, IPU 3TOM JOMNYILEHbI ABE-TPU
HECYIIECTBEHHbIE OIINOKH, UCIIPABIEHHBIE 10 TPEOOBAHUIO YUUTEIIS.
OtrMmerka «3»: - OTBET NOJHBIA, HO MpPU ITOM JOMNYIIEHA CYIIECTBEHHAsl OMIMOKAa WM OTBET
HECIIOJIHEIN, HeCBSI3HBIMN.
OtmeTka «2»: - IpyU OTBETE OOHAPYKEHO HEMOHMMAHHE YYAIIMMCS OCHOBHOTO COJEp)KaHUS
y4eOHOro marepuajia WId JOMYLIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpPhIE YYalIUics HE MOXXET
UCIPABUTh ITPU HABOJAIIMX BOIPOCAX YUMUTENs, OTCYTCTBHE OTBETA.

2. OneHka 3KCepuMeHTAJIbHBIX YMEHUH
OneHka CTaBUTCS Ha OCHOBAHMM HAOJIOJEHUS 3a y4yallMMMCS W TNHCbMEHHOTO OTYeTa 3a
paboty. OTmMeTKa «5»: - paboTa BBIIIOJHEHA MOJHOCTHIO M MPABUIBHO, CIECIAHBI IIPABUIIbLHBIC
HAOMIOZICHUsT W BBIBOJBI; - OKCIEPUMEHT OCYLIECTBIEH [0 IUIaHy C YYETOM TEXHHUKH
0e30MacHOCTH W TpaBWi pabOThI C BEHIECTBAMH M OOOpPYIOBAaHHMEM; - IPOSIBICHBI
OpPraHU3allMOHHO - TPYAOBBIE YMEHUS, MOAJIEPKUBAIOTCA YUCTOTa pabovyero Mecrta M MOpsIoK
(Ha cToJie, IKOHOMHO HCIIOJIb3YIOTCSl PEAKTHBBI).
OtMmeTKa «4»: - paboTa BBIIIOJIHEHA IPABUIBHO, CJIeNIaHbl IPABUIbHbBIC HAOIIOICHHS U BBIBOIBI,
HO TIPH 3TOM 3KCIIEPUMEHT IPOBEJIEH HE MOTHOCTHIO MU JONYIIEHbI HECYILIECTBEHHbIE OIINOKU
B paboTe ¢ BemecTBaMu U 000pyI0BaHUEM.
OtrMmerka «3»: - paboTa BBINOJIHEHA MPAaBWJIBHO HE MEHEE Y€M HAIOJIOBUHY WM JONyLIeHa
CyIIECTBEHHasi OIIMOKa B XOJi€ OSKCIIEPUMEHTa B OOBICHEHWH, B OQopMIIEHUH paboThI, B
COOJIIOJICHNH TPaBUJ TEXHUKH O€30MacHOCTH Ha paboTe C BELIECTBAMU M 00OpPYIOBaHHEM,
KOTOpPast HCHPABIISETCS IO TPEOOBAHUIO YUUTEIS.
OtrMmerka «2»: - gomyuieHsl 1Be (1 0oJiee) CylIeCTBEHHbIE OMIMOKU B XOJ€: HKCIIEPUMEHTA, B
00BsicHeHUHU, B OGOPMIICHUH DPAOOTHI, B COOJIIOJICHUM TMPABUJI TEXHUKH O€30MACHOCTH TIPH
pabore ¢ BemecTBaMu U 000pYIOBAaHUEM, KOTOpBIE yJalllUHCsS HE MOXKET MCIPaBUTh JaXke IO
TpeOOBaHUIO yUUTeNs; - pab0Ta HE BHINOIHEHA, Y YYaIIerocs OTCYTCTBYET SKCIIEpUMEHTAIbHbIE
YMEHHUS.

3. OueHka yMeHHii peliaTh pacyeTHbIE 3212491
OtmeTka «5»: - B JIOTMUECKOM pACCYXJIEHHUM M pELICHHHM HET OIIMOOK, 3a/ada pelieHa
paIMoOHAIBEHBIM CIIOCOO0M;
OtMeTKa «4»: - B JIOTUYECKOM DPACCYXJICHUU W PEIICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO
3ajada pelieHa HepaloHaIbHBIM CIIOCOOOM, HIIH JIOMYIIEHO He OoJiee MBYX HECYIIEeCTBEHHBIX
OLINOOK.
OtMmerka «3»: - B JIOTMYECKOM pPAaCCY)KJICHHHM HET CYIIECTBEHHBIX OHIMOOK, HO JOIMyILEHa
CYIIECTBEHHAsI OIMOKA B MATEMAaTUYECKHUX pacueTax.
OTMeTKa «2»: - IMEETCsI CYIIECTBEHHBIE OIIUOKH B JIOTHYECKOM PACCY)KICHHH U B PEUICHUU; -
OTCYTCTBHE OTBETa Ha 3aJlaHUE.

4. OneHKa NMCbMEHHBIX KOHTPOJIBHBIX padoT
OTtMmeTKa «5»: - OTBET MOJIHBINA U MPaBUIbHBINA, BO3MO)KHA HECYIIECTBEHHAs! OLIMOKA.
OTtMeTKa «4»: - OTBET HETIOJIHBIN WU JIOMYIIEHO He 0oJiee IByX HECYIIECTBECHHBIX OITHOOK.
OtmeTka «3»: - paboTa BHIOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIIEHA OTHA CyIIECTBEHHAs
omuOKa U MPH 3TOM JBE-TPU HECYILIECTBEHHEBIE.
Otrmerka «2»: - paboTa BBINIOJHEHA MEHBIIE YE€M HAIOJOBUHY WIIM COJIEPKUT HECKOJIBKO
CYIIECTBEHHBIX OMIMOOK;, - paboTa HE BBINOJHEHA. [IpH OICHKE BBIMOJHEHHUS MHCHMEHHOU
KOHTPOJIbHOH pabOThl HEOOXOIUMO YYHMTHIBaTH TPeOOBaHUS €IWMHOr0 oOpdorpaduyecKoro
pexuma

5.0nenka TecToBbIX padoT



TecTpl, cocTosime M3 MATH BOIPOCOB MOYKHO MCIOJIB30BaTh IOCIIE M3YYEHHS KaKIOro
marepuana (ypoka). Tect u3 10-15 BompocoB HCMONB3yeTCs ISl TIEPUOTUYECKOTO KOHTPOJIS.
Tect u3 20-30 BompocoB HEOOXOAMMO UCIHOJIB30BaTh MJII MTOTOBOro KoHTpoussd. [lpu
OLICHUBAaHUM HCIIONB3YEeTCS CIEIyIomas IIKana: AJs TecTa U3 5 BONPOCOB HET OMIMOOK —
OLIeHKa «5»; 0JlHa OLIMOKa — OIIEHKA «4»; 1B OIIUOKH — OIIeHKa «3»; TPU OIIMOKHU — OILIEHKa
«». s tecrta u3 30 BompocoB: 25-30 mpaBWIBHBIX OTBETOB — OIIGHKa «S5»; 19-24
MPaBUJIBHBIX OTBETOB — OLEHKA «4»; 13-18 mpaBUIIBHBIX OTBETOB — OILIEHKA «3»; MEHbIE 12
MIPaBWJIbHBIX OTBETOB — OLIEHKA «2»

Coaepxxanue nporpaMmai.

BBenenue IlepponayanbHble XMuMHUYECKUE MOHATHSA (8 yacoB)



[Ipeamer xumuu, MeTob! MO3HAHUS B XMMUU: HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEITUPOBAHNUE.
HcTounnkn XUMU4ecKoi HH(pOpMaIIHY, €€ N0JIy4YeHHUE, aHAJIU3 U [IPEICTABICHHUE €ro
pe3ynbraToB. [IoHATHE 0 XUMUYECKOM 3JI€MEHTE U (POpMax €ro CyIleCTBOBAHUS: CBOOOTHBIX
aTOMax, MPOCTHIX U CII0KHBIX BelecTBa [IpeBpaienus BeniecTs. OTMUMe XUMUYECKUX
peaxiuii oT pu3NYecKuX siBIeHui. Posb XuMuM B %KU3HU YesoBeka. XeMopuius U xeMohoous.
Kpatkue cBefieHHs U3 MICTOPUU BOZHUKHOBEHHUS U pa3BuTHs Xxumud. [lepuona anxumuu. [lonarue
o ¢unocopckom kamue. Xumus B X VI B. Pazputne xumun Ha Pycu. Ponb oTedecTBEHHBIX
YUEHBIX B CTAHOBJICHUH XUMUYECKOW Hayku - paboTsl M. B. JlomoHocoBa, A. M. Bytneposa, /1.
N. MenneneeBa. XuMHUUYECKasi CUMBOJIMKA. 3HAKH XUMUYECKUX JIEMEHTOB U IPOUCXOKACHHUE UX
Ha3BaHuil. Xumuueckue Gopmynsl. Maaekcs u ko3 duimenTsl. OTHOCUTENbHBIE ATOMHAS U
MOJIEKYJIsIpHas Macchbl. PacueT MaccoBO# 10JIM XUMHUUECKOT0 3JIEMEHTa 110 (hopMyJie BELeCTBa.
[Tepuonnueckas cuctema xumudeckux 3aeMeHToB . 1. Menzaeneesa, ee CTpykTypa: MaJible U
00JbIIKE EPUOBI, TPYIIBI U NOArPYNIHLI (TIaBHas U nodoyHas). [lepuoanueckas cuctema Kak
CIpaBOYHOE NOCOOUE JUIS MOTyIESHHUSI CBEICHUH O XUMUUECKUX IEMEHTAX.
PacueTrHble 3agaun. 1. HaxoxxaeHre OTHOCUTEIbHOW MOJIEKY/ISIPHOM MacChl BEIIECTBA O €ro
XuMudeckon opmye. 2. Beraucienne MaccoBoi 107 XUMHYECKOTO 3JIEMEHTa B BEIIECTBE 110
ero opmyre.
Jdemonctpanuu. 1.Moaenu ( mapocrepkHeBble U CTioapta bpurie0a) pa3indHbIX NPOCTHIX U
CJIOXKHBIX BelecTB. 2. Koyekuus CTeKIIHHON XuMudecKoi nocyasl. 3.Kosuieknus marepuanos
Y U3JIeJIK Ha OCHOBE alfoMuHUs. 4. B3anMozencTere MpaMopa ¢ KUCJIOTON U IOMyTHEHUE
U3BECTKOBOH BOJEI.
JlabopaTopHble onbIThI. 1.CpaBHEHHE CBOMCTB TBEPABIX KPUCTALTNIECKUX BEIIECTB U
pacTBopoB. 2.CpaHeHHE CKOPOCTH MUCTIApPEHUsI BOJbI, OJIEKOJIOHA U 3TUIIOBOIO CIIUPTA C
(GuIbTpOBaNBbHON OyMmaru..
IIpakTnueckas padora Ne 1 "[IpaBuia TeXHUKY 0€30MaCHOCTH NMPH paboTe B XUMUYECKOM
kabunere. JlaboparopHoe o6opynoBaHue u oOpaiieHue ¢ HUM." IIpakTHyeckas padora
Ne 2 Crpoenne rutamenu. HabmrogeHus 3a ropsimieid cBedoit

Tema 1. AToOMBI XUMHYECKHUX 3J1eMEeHTOB (9 yacoB)

AToMBI Kak (hopMa CYIIECTBOBAHUSI XUMHUYECKUX dJ1eMEeHTOB. OCHOBHBIC CBEJICHUS O CTPOCHHUH
aToMOB. JloKa3aTenbCTBa CIIOXKHOCTH CcTpoeHHs atoMoB. OmbiThl Pesepdopna. I[Tnanerapnas
Mojenb cTpoeHusi aroma. CocTaB aTOMHBIX siA€p: MPOTOHBI M HEUTPOHBI. OTHOCUTENBHAsS
aToMHasi Macca. B3anMoCBSI3b MHOHATHA «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAs aTOMHAas
Maccay. M3MeHeHHMe uucia TPOTOHOB B sJApe aToMa - OOpa30BaHHME HOBBIX XHUMHUYECKHX
3J1eMeHTOB. VMI3MeHeHne uncia HEHTPOHOB B sAZIpe aToMa - 00pa3oBaHue U30TomoB. COBpeMEHHOE
ONPEAEICHUE MOHATUS «XUMUYECKUN 3JeMEHT». M30TOIbI KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTa. DNEeKTPOHbl. CTPOCHHE AJIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX
3JIEMEHTOB MaJIbIX NepuoAoB nepuomuyeckol cucremsl [[. M. MenneneeBa. Ilonstue o
3aBEpUICHHOM W  HE3aBEpUICHHOM  JJIGKTPOHHOM  Cjio€  (PHEpreTUYeCKOM  ypPOBHE).
[lepuonnueckas cucrema xumuueckux sieMeHToB [[. M. MeHneneeBa M CTpOECHHE aTOMOB:
(bu3uYecKuid CMBICIT TOPSJAKOBOTO HOMEpa »JJIeMEHTa, HOMepa TpYIbl, HOMEpa TMepHoja.
N3MeHeHue umcia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE AaToOMa XHWMHUYECKOIO
JJIeMeHTa - O0pa30BaHME MOJIOKHUTEIBHBIX M OTPUIIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMU METAJUIOB M HeMeTasuloB. [[puunHbBl M3MEHEHHS] METAaJUIMYECKUX M HEMETAINTMYECKHUX
CBOMCTB B mepuojax u rpymnmnax. O6pa3oBanue OMHApHBIX coeauHeHHH. [loHsATHE 00 MOHHOM
cBsa3u. CxeMbl 00pa3oBaHMsS UOHHOM CBs3M. B3anMoelcTBre aTOMOB XMMHUYECKUX JIEMEHTOB-
HEMETAJUIOB MEXAy Cco00il - oOpa3oBaHHME JIByXaTOMHBIX MOJIEKYJI TPOCTHIX BEIICCTB.
KoBanenTtHast HemomnsipHass XMMHYECKas CBsSI3b. OJIEKTPOHHBIE U CTPYKTYpHbIE (OPMYIIBL
B3aumozeiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXAYy coOoi - oOpa3oBaHMe
OMHApPHBIX COEAMHEHHH HEMETAJUIOB. JJEKTPOOTpUIATeNbHOCTh. [loHATHE O KOBaJIEHTHOM
MOJIApHOM cBsi3U. [IOHATHE O BAJICHTHOCTH KaK CBOWMCTBE aTOMOB OOpa30BHIBATH KOBAJICHTHBIE



xumudeckue cBs3u. CoctaBiaeHue ((opMmyn OWHAPHBIX COCJAMHEHHH TI0 BaJCHTHOCTH.
B3anMopeiicTBue aToMOB XHUMHUYECKHUX JJIEMEHTOB-METANIOB MEXIY c000il - oOpazoBaHHE
METAJUIMYECKUX KpUCTAIIOB. lloHsATHE O MeTtaiunueckod cBsA3u. JlemoHcTpaumuu. Monenn
aTOMOB XHMHYECKHX 3JIeMeHTOB. llepuoanueckas cucrteMa XuMu4eckux syiemeHToB [[. W.
MeHneneena.

JlaGopaTopHble onbIThI. 3.MoenMpoBaHue TPUHIUINA JEUCTBUN CKAHUPYIOIIETO0 MUKPOCKOTIA.
4 MzroroBneHnne Mojee OMHapHBIX coeNMHEHMH. 5. O3HaKOMIJICHHE C KOJJICKIIUSIMH METAJIJIOB

Tema 2. IIpocTsie BemecTBa (8 4acoB)

[TonosxeHre MeTalsIoB U HEMETAIIJIOB B IEPUOIUYECKOI crcTeMe XUuMU4ecKux aaemMeHToB J1. U.
MenpeneeBa. BaxHeille npocThie BEHIECTBA - METAIIIBI: JKEJE30, AJIOMUHUN, KaJbIIHM,
MarHuii, Hatpuii, xanuil. OOme ¢usnyeckue CBOMCTBA MeTayIoB. BakHelue mnpocTbie
BEIECTBA - HEMETAJLIBI, 00pa30BaHHBIE aTOMaMU KUCJIOPOa, BOJOPOa, a30Ta, cephl, pocdopa,
yriepoja. MoJieKyibl IPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOA, KUCIOpOIa, a30Ta, TaJOreHOB.
OtHocuTenbHass MolekyisipHas Macca. CrnocoOHOCTh aTOMOB XHUMHUYECKUX JJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKHUX IPOCTHIX BEUIECTB - AJJIOTPONHUA. AJIJIOTPOINHBIE MOAU(PUKALUN
kucinoponaa, ¢ocpopa u onoBa. MeTajulMueCKUEe W HEMETAJUIMUECKHUE CBOMCTBAa IMPOCTHIX
BenlecTB. OTHOCUTENBHOCTh JEJIEHHS NPOCTBIX BEIIECTB HAa METAUIbl M HemeTauibl. Ywucio
ABorazapo. KonmuyectBo BemectBa. Moib. MosnsipHas macca. MonsipHblii 00beM ra3000pa3HbIX
BemecTB. KpaTHble eAMHUIBI KOJMYECTBa BEUIECTBA — MWJUIMMOJIb U KUJIOMOIIb,
MWUIAMOJISIPHAsE W KWJIOMOJSIpHAST MacChl BEIECTBA, MWUIMMOJISPHBIA W KUJIOMOJISIPHBIN
00BeMBl ra3000pa3HbBIX BELIECTB. PacyeTbl C UCHOJIB30BAHUEM MOHSITHH «KOJIMYECTBO
BEIIIECTBAY, «MOJISIPHASI MACCay, «KMOJIIPHBIA 00beM Ta30By, «IIOCTOSSHHAS ABOTAIPO».
PacuerHble 3agauun. 1. Beruncienne MOIsIpHON Macchl BEMIECTB IO XUMHUECKUM (popmynam. 2.
PacueTsl ¢ HCnONb30BaHUEM MOHATHI «KOJIMUYECTBO BELIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIHI
00BbeM Ta30By», «rmocTosiHHas ABoraapo». Jemoncrpauuu. [lomydenue ozona. O6pasiel 6emoro
U ceporo oJsioBa, Oemoro um KpacHoro ¢ocdopa. HekoTopeie MeTaIBl M HEMETAIIIBI
KOJIMYeCTBOM BemlecTBa 1 Moiib. MoJiennb MOJISIPHOTO 00beMa ra3000pa3HbIX BEILIECTB.
JlaGopaTopHble onbIThI. 6. O3HaKOMJIEHHE C KOJJIEKIUSAMU HeMeTaioB. 7. O3HaKOMIIEHHE C
KOJUIEKIIUSIMH OKCHUJIOB.
Tema 3 . CoennHeHUs XUMHYECKHUX 3J1eMeHTOB (1749acoB)

Crenenp okucinenus. CpaBHEHHE CTENIEHU OKUCJIEHMSI U BaJeHTHOCTH. OmpeneneHnue CTerneHu
OKHCJICHHS 3JIEMEHTOB 0 XUMHUYeckor opmyre coenunenus. CoctaBneHue GopMysa OMHAPHBIX
COoeIMHEHUH, oM coco0 X Ha3piBaHUA. bUHAapHBIE COEMHEHHS] METAJUIOB U HEMETAaJIOB:
OKCHUJBI, XJOopuabl, cynbdunbl u np. CocraBineHue ux ¢opMmyna. buHapHble COeTUHEHUS
HEMETAJJIOB: OKCUJbI, JIETYYHe BOJAOPOHBIE COEIMHEHUs, X cocTaB. [IpencTaBuTenn OKCHIOB:
BOJA, YIJCKUCIBIA Ta3 W HerameHas u3BecTh. IlIpeacTraBuTenu IeTydyuX BOJOPOTHBIX
COEIMHEHUH: XJIOpPOBOJAOpOa U aMMuak. OCHOBaHMS, MX COCTaB M Ha3BaHUS. PacTBOpPMMOCTH
OCHOBaHU# B Boje. Tabiuia pacTBOPUMOCTH THAPOKCHUIOB M coiel B Bojae. [IpeactaBurenu
iesiouei: TUAPOKCUIbl HATpHs, Kajaus W Kaiubuus. [loHSATHE O KayeCTBEHHBIX PpEaKIHX.
Nupukaropsl. M3MeHeHne OKpacKM MHIMKATOPOB B IIEJIOYHOM cpene. KucioTel, ux cocras u
HaszBaHus. Kmaccudukamuss kucnot. [lpencraButenu KHCIOT: cepHas, COJsHAash W a30THAas.
[TonsiTue o mkane KUCIOTHOCTH —InKana-pH. M3MeHeHne OKpackyd WHIUKATOPOB B KUCIOTHOU
cpene. Conu Kak MPOU3BOJIHBIE KUCIOT M OCHOBaHMi. VX coctaB u Ha3BaHus. PacTBOpUMOCTD
conelt B Bojie. [IpeacraBurenu comneil: xiopu HaTpus, kKapooHaT u ¢ocdat kanbuus. AMoppHbIe
Y KPHUCTAJTMUECKUE BemlecTBa. MeKMOJIEKYISIpHbIC B3aUMOICHCTBHS. THITBI KPUCTAIUTMYECKUX
peIIeTOK: MOHHAs, aTOMHAs!, MOJICKYJISIpHAst U METaJIMuecKasi. 3aBUCMOCTb CBOMCTB BEIIECTB
OT THUIIOB KPUCTANIMYECKUX pEHIETOK. BemiectBa MOJEKYISIpHOTO M HEMOJEKYISIPHOTO
CTpoeHHs. 3aKOH TIOCTOSIHCTBA COCTaBa JUJISl BEILIECTB MOJIEKYJSIPHOTO CTpoeHusi. Uwucrtole
BelIecTBa M CcMecH. [IpuMepsl KUAKHUX, TBEPIBIX W Ta3000pa3HbIX cMeceil. CBoICTBAa YUCTHIX



BemecTB M cMmeceil. MIx cocraB. MaccoBas u 0o0BeEMHas JOJIM KOMIIOHCHTa CMCCH. PaC‘IeTLI,
CBs3aHHBIC C UCITOJIB30BAHUEM ITOHATHA JOJIA.

Pacuernsbie 3agaun.l. Pacyer maccoBoif © 00BEMHOM 0NIell KOMIIOHEHTOB CMECH BEIIECTB. 2.
Boluncnenue MaccoBoM J0JIM BEIIECTBA B PACTBOpPE IO HM3BECTHOM Macce pPacTBOPEHHOIO
BEIIECTBA M Macce pacTtBopuTess. 3. BblunciieHHMe Macchl pacTBOPSEMOIO BEUIECTBA U
pacTBoOpuUTEIIS, HEOOXOIUMBIX JIJISi IPUTOTOBIICHHUS ONPEIEIICHHON MacChl pacTBOpa C M3BECTHOM
MacCcoOBOW JI0JIe pacTBOpeHHOTo BemiecTBa. JlemoHcTpammu. OOpas3ibsl OKCHIAOB, KHCIOT,
OCHOBaHUHN U coljied. MoJenu KpUCTAINIMYECKUX PEHIETOK XJIOpUAa HaTpus, aiMmasa, OKCHaa
yraepoaa (IV). KucnoTHo-1enounsle MHIUKATOPHI, H3MEHEHUE OKPACKH B PA3IMYHBIX CPElax.
YHuBepcanbHbIi HTHANKATOP U U3MEHEHUE €r0 OKPACKH B Pa3JIMUHBIX Cpeaax.

JlaboparopHbie onbiThl. 8. O3HakOoMJEHHME CO CBolcTBaMM aMMuaka. 9. KauecTBeHHbIE
peakuuu Ha yraekucnsii ra3. 10.0mpenenenue pH pacTBOpOB KHCIOTBHL. INEJIOYU U BOJBI
11.0mpeneneanie pH pacTBOpOB JIUMOHHOTO W SOJOYHOTO COKOB Ha Cpe3e IUIOJOB.
12.03HakoMIIeHHE ¢ KOJUIEKIUsAMU coieil. 13.0O3HakoMiIeHHe ¢ KOJUIEKIEeH BEHIeCTB C pa3HbIM
TUIIOM KPUCTAJNINYECKOW pemeTku. M3rotoBieHue mozenel, KpUCTAIUIMUECKUX pelieTok. 14.
O3nakomiieHHEe ¢ 00pa3liaMu TOPHOM TTOPOJIBI.

IIpakTnyeckas padora Ne3 "Ouucrtka 3arpsasHeHHOW noBapeHHOW cosn" IIpakTHuyeckas
padora Ne4 "[IpurotoBieHue pacTBOpa C OINPEACICHHOM MAacCOBOM JOJEd PacTBOPEHHOIO
BemecTna"

Tema 4. U3meHnenus, npoucxoasinue ¢ semecrsamu (12yacos)

[lonsiTHe sABIEHMI KaK M3MEHEHHWH, MPOUCXOMSIIMX C BellecTBaMU. SIBIICHMs, CBSI3aHHBIE C
W3MEHEHUEM KPHUCTAUIMYECKOIO CTPOCHHUS BEIIECTBA IPU IOCTOSSHHOM €ro COCTaBe,
¢usnueckue sBreHus. DuU3MUECKHWe SBICHUS B XUMHH: JUCTWUISAIUS, KPUCTAILIH3AIUS,
BBHIMIAPYBAHNE W BO3TOHKA BEIIECTB, IEHTpU(yTrupoBaHue. SIBIeHNs, CBI3aHHBIE C U3MEHEHHUEM
COCTaBa BEUIECTBA, - XUMHUYECKUE peakiuu. [Ipu3Haku U yCIOBHUS NMPOTEKAHUS XUMHUYECKHUX
peakuuil. Ilonsatue 00 5K30- W PHIOTEPMUUYECKUX peakuusax. Peakiuu ropeHuss Kak 4acTHBIN
ciy4yall SK30TEPMHUYECKUX DPEAKIIMH, MPOTEKAIOIUIUX C BBIJCICHUEM CBETa. 3aKOH COXpaHEHUS
MacChl BEIICCTB. XWMHUYECKHUE YpaBHCHHSA. 3HAYCHUE WHICKCOB H  KOX(PQPUIIMCHTOB.
CocraBiieHHEe YpaBHEHUHW XHUMHMUYECKUX peakuuid. PacdyeTsl MO XHMMHYECKHUM YpaBHEHHSIM.
Pemenue 3a1ay Ha HaXOXKJEHUE KOJIUYECTBA BEIIECTBA, MAaCChl WM 00BEMa MPOAYKTa PeaKIHU
M0 KOJHMYECTBY BeUIeCTBa, Macce WM 00beMy HUCXOJHOro BemlecTBa. PacueTsl ¢
HCMOJIb30BAHUEM TIOHATHSA <I0JsD», KOTJa HCXOAHOE BEUIECTBO JAaHO B BHJE pPacTBOpa C
3aJJaHHOM MacCOBOW JOJIEd PACTBOPEHHOI'O BEIUECTBA WIIM COJIEPKUT ONPEACIICHHYIO OO
npumeced. Peakuuu paznoxenus. [loHstre o ckopocTH XUMHUECKUX peakuuid. KaramuszaTopsl.
®epmenTsl. Peakiuu coequnenus. Katamutnueckue n HekatamuTudeckue peakiuu. OopaTumMplie
u HeoOpaTtuMmble peakuuu. Peaknum 3aMemieHus. OJIEKTPOXUMHUYECKUHA psAll HaMpsLDKEHUN
METaJJIOB, €r0 HCIOJIb30BAHUE ISl MPOTHO3UPOBAHHUS BO3MOMXKHOCTH MPOTEKAHUSA PEaKIMi
MEXy METa/lIaMH M PaCTBOPAMH KUCIOT. Peakiiny BRITECHEHUS! OJHUX METAJIOB U3 PAaCTBOPOB
UX coiedl npyrumu Metauiamu. Peakumu oOmena. Peakumu HedTpamuzanuu. Y cCIoBHS
MPOTEKaHUs peaKkiuii OOMeHa B pacTBOpPax /10 KOHIA. THIBI XUMUUECKHUX PEaKIHii (110 MpU3HaKy
«UUCTI0O U COCTaB HMCXOJHBIX BEHIECTB W MPOAYKTOB PEAKIMHN») Ha MPUMEpPE CBONCTB BOJBI.
Peakuus paznoxkeHus - 3JIEKTPOJIM3 BOABL. Peakunu COECOUHEHUS - B3aMMOJECHCTBHE BOJBI C
OKCHUJAMU MeETaioB U HemeTayioB. [loHsitue «ruapokcuabl». Peaknuu 3amenieHus -
B3aMMOJICHCTBHE BOJBI C IICIIOYHBIMH M IIEIOYHO3EMETbHBIMU MeTaiaMu. Peakiuum oOMeHa
(Ha mpumepe THAposH3a CylbhUIAa ATIOMUHHMS U KapOuja Kaiblus). PacdyeTHwie 3amaun. 1.
Brluucnenue mo XMMHUYECKUM YpPaBHEHHSM MAacChl WM KOJMYECTBA BEIIECTBA TIO0 M3BECTHOMU
Macce WM KOJUYECTBY BEIECTBA OJHOIO U3 BCTYMAIOIIMX B PEAKIUIO BELIECCTB WIH MPOYKTOB
peakuuu. 2. BeuncieHne mMacchl (KOJMUECTBA BEIIECTBA, 00beMa) MPOIYKTa PEaKI|H, €Cld



M3BECTHA Macca HMCXOJHOTO BEIIECTBA, COAEPXKAIIErO OINPENCICHHYIO [OJK0 IpuMeceu. 3.
Brruucnenue mMacchl (KOJIMUECTBA BEIIECTBA, 00hEMa) MPOAYKTa PEAKIIUH, €CIIM M3BECTHA Macca
pacTBopa ¥ MaccoBasi A0Js PACTBOPEHHOI'O BEILIECTBA.
Jemoncrpanuu.llpumeps! pusnueckux sisnennid. 1.I1naBnenne mapaduna. 2. Bosronka iona
niu 6eH30iHOI KucnoThl. 3.PacTBopeHne okpamieHHbIX coneil. 4./luddy3us ymucTbx
BEIIECTB C ropsllel JaMnoyky HakaiauBaHus. [IpuMepbl XUMIUUECKUX SBICHUI: a) TOPEHHE
Maruus; 0) B3auMO/IeHCTBHE COJITHOM KMCIOTBI C MPaMOPOM HJIM MEJIOM; B) MOJTY4YEeHHE
ruapokcuaa menu (I1); T) pacTBopeHHe MOTYYEHHOTO THAPOKCH 1A B KUCIIOTAX; JT)
B3auMozeicTeue okcuaa meau (1) ¢ cepHoil KucaoToM Mpu HarpeBaHUM; €) Pa3aoKeHHUE
MepMaHraHaTa KaJus; ) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT ¢ MeTaulaMu. Pa3noxeHue
MepPOKCH/Ia BOJOPOAA MOMOIIBIO0 JUOKCHIA MapraHIla U KaTajaa3bl KapToQelis Uil MOPKOBH.
JlaGopaTopHblie onbIThl. 15.1IpokanBanye Meay B INIAMEHU CIIMPTOBKHU WJIU TOPEIIKU. 16.
3amenienue meau B pactBope xsopuaa meau (1) sxenesom. IlpakTuyeckas padora NeS
IIpu3Haky XUMUYECKUX PEAKLUN

Tema 5.PacTBopenne. PactBopsbl. (16 yacos)

Peakuuu noHHoro oOMeHa M OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIE peakiui. (18 u) PacTBopenue
Kak  (u3MKO-XxMMHUYeckuii mpouecc. IloHsTHe 0 ruaparax W KPUCTALIOTHApATax.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOZENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPJBIX
BEUICCTB OT TeMIlepaTypbl.. HacbIleHHbIE, HEHACBHILEHHBIE U IIEPECHIIEHHBIE PACTBOPBI.
3HaveHHE PacTBOPOB IS MPHUPOIBLI U CEITBCKOro X03s1KcTBa. [loHATHE 00 AIEKTPOIUTHUECKOM
JUCCOLMALMU. OJIEKTPOJIUTHl U HEIJIEKTPOJIUTH. MeXaHW3M [HUCCOIMAalMM AJIEKTPOJIUTOB C
Pa3IUYHbIM TUIIOM XMMHUYECKOH CBsI3U. CTENneHb 3JIEKTPOIUTHUECKON aucconuanui. CUIIbHBIE U
ciabble 3MeKTPONIUTHL.. OCHOBHBIE MOJIOKEHUS TEOPHM DJICKTPOJUTHUECKOW JTMCCOLMALUH.
VoHHble ypaBHEHUS peakiUid. YCIIOBUS MPOTEKaHUsS peakLuud OoOMEeHa MEXIY 3JIEKTPOJIUTaMU
JI0 KOHIIa B CBETE MOHHBIX TpeacTaBieHuil. Kimaccudukaius noHOB 1 ux cBorcTBa. KucinoTel, nx
knaccuukanus. Jlucconmanuss KUCIOT M UX CBOWMCTBA B CBETE€ TEOPUHU SJIEKTPOIUTUUYECKOM
auccounanui. MoneKkyisipHble U HOHHBIE YPaBHEHUS peaKkMi KUCI0T. B3aumoaeicTBue KUCIoT
C MeTajulaMu. DJIEKTPOXMMHUYECKUN psAIl HAIpsHKEHUH METAUIoB. B3auMmonencTBUE KHCIOT C
MeTaJUIaMd M OKCHJAaMU METAUIOB. B3anMOJelCTBHE KHCIOT C OCHOBAHMSMHU - PEaKIHs
HelTpanu3auuu. BzaumonelictBue KucioT ¢ coisiMu. Vcnonp3oBanue Tabiauibl pacCTBOPUMOCTH
JUISL  XapaKTePUCTUKM XMMMYECKHX CBOMCTB KuciIoT. OCHOBaHUS, HX KiIacCU(UKALUA.
Jlucconumanusi OCHOBAaHUM M HMX CBOMCTBA B CBETE TEOPUHU DJIEKTPOJIUTHUECKON IUCCOLMALINU.
B3aumoneiicTBue 0CHOBaHMN C KMCJIOTAMM, KHUCIOTHBIMHA OKCHAAMH U cossiMu. Mcnone3oBaHue
TaOJIUIIBI PACTBOPHUMOCTH JUIsSl XapaKTEPUCTHUKN XUMHUUYECKUX CBOMCTB OCHOBaHUi. PasznmoxkeHue
HEPAaCTBOPUMBIX OCHOBaHMH TpH HarpeBaHuH. Coim, WX KIACCU(PHUKAIMA U TUCCOLHUAINSI B
ceere TOJl. paznuuHbIX TMIOB coieil. CBOMCTBa cole B CBETE TEOPUU DIIEKTPOIUTUUYECKOU
auccouyanuu. B3aumoneincTBue cosiell ¢ METaUlaMM, YCJIOBUS INPOTEKaHWsS ITHX PEaKLUM.
B3aumopneiicTBie coneil ¢ KHCIOTaMH, OCHOBAaHUSIMH U CONSAMHU. Mcnosnb3oBaHue TaOJIMIbI
PacTBOPUMOCTH JIJIsI XapaKTEPUCTHKU XMUMHYECKUX CBOMCTB cojiei. O0oO0meHue creaeHuid 0o
OKCHJIaX, UX KJIacCU(PHUKAIMU U XUMHUYECKMX CBOWCTBax. ['eHeTMYecKue psiabl METaIOB U
HeMeTaJuIoB. ['eHeTHuecKkas CBsA3b MEXKIY KJlaccaMU HEOpPraHM4ecKux BeuecTB OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE peakiuu. OnpeeneHre CTeNeHH OKUCIEHUS IS SJIEMEHTOB, 00pa3yIoIInX
BEIlleCTBa pa3HbIX KiaccoB. Peakiuu nonHoro oomena u OBP. OkucnuTens 1 BOCCTaHOBUTENb,
OKHCJIEHHE U BOCCTaHOBJIEHUE. Peakium HOHHOro 0OMeHa U OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. CocTaBleHHE YpPaBHEHHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI METOJO0M
3JIeKTpOHHOTO Oananca. CBOWMCTBA MPOCTHIX BEUIECTB - METAJJIOB U HEMETAIIJIOB, KUCIIOT U COJIeH
B CBETE NPEJCTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIEcCcax.

JemMoncTpanuu: VcnplTaHue BEMIECTB U MX PACTBOPOB Ha JJICKTPOIPOBOAHOCTh. 3aBUCUMOCTD
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTHI OT KOHIIEHTpauuu. B3aumMoaencTBue NUHKA C CEPOil,
COJISIHOM KuciioToH, XxaopuaoM meau (II). 'openue maruus.



JlabopaTopHble onbIThI. 17. B3anmoeiicTBre pacTBOPOB XJIOpH/Ia HATPHUS U HUTpaTa cepedpa).
18. Tlomy4yeHune u CBOMCTBA HEPACTBOPUMOTO OCHOBaHMS, Hanmpumep ruapokcuaa meau (II). 19.
BzanmonerictBue KUCI0T ¢ ocHoBaHusMHU. 20. B3aumoeicTBre KHUCIOT ¢ OKCUIAMHA METAJIJIOB
21. BzaumopneiicTBHE KHUCIOT C MeTauiamu. 22. B3auMoneiicTBHe KHCIOT ¢ COIIMH. 23.
BiaumogelictBue menoueli ¢ kuciaotamMu. 24. BsamMmopgelcTBHe MHIeIOYEH C OKCHAAMU
HemeTauioB. 25. BzaumopeictBue wmenodet ¢ consimu. 26. IlomydeHwe U CBOMCTBa
HEpPAaCTBOPUMBIX OCHOBaHMH. 27. B3anMMOIEWCTBHE OCHOBHBIX OKCHUIOB C KHCIOTaMH. 28.
BsaumMmomelicTBe OCHOBHBIX OKCHIOB C BOmoOi. 29. BzamMomeicTBHE KHUCIOTHBIX OKCHIOB C
menoubto. 30. B3ammojeicTBre KUCIOTHBIX OKCHUIOB ¢ Bojoi. 31. B3ammopeicTBHE cOleH C
kucinoramu. 32. BzaumopelicTBue collei ¢ Imenodamu. 33. BzaumonelicTBHe colle ¢
cossiMu.34.B3anmMoieiicTBUE pacTBOPOB COJICH ¢ METaIaMHU.

IMpakTnueckas padora Ne6 Monubie peakiuu

IIpakTuyeckasi padbora Ne7 YciaoBusi IpOTeKaHUsI XUMUYECKUX PEAKIIUNA MEXKIY PAaCTBOpaMHU
IIpakTuyeckas padora Ne8 "CpoiicTBa KHCIOT, OCHOBAaHMH, OKCHIOB U cojeil"
IIpakTuyeckasi padora Ne9 "PemieHue skcriepUMEHTANIBHBIX 3a7a4

HEJIb U 3AJAYHN BOCITMTAHUA

CoBpeMeHHbIN HAIIMOHAIBHBIN BOCIIUTATEIBHBIN Ueal, B cOOTBeTCTBUU ¢ KoHnenuuei



JyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI POCCUICKUX IMIKOJIBHUKOB — 3TO BICOKOHPABCTBEHHBIM,
TBOPYECKHUH, KOMIETCHTHBIN TpaxkaanuH Poccuu, npuHuMaronuii cyap0y OTedecTBa Kak CBOKO
JIMYHYIO0, OCO3HAIOLINI OTBETCTBEHHOCTD 3a HAcTosIIIee U Oy1ylliee CBOEH cTpaHsbl,
YKOPEHEHHBIN B JYXOBHBIX U KYJBTYPHBIX TPAAULMAX MHOIOHAIL[MOHAIBHOTO Hapoaa
Pocculickont @enepanuu.
Hcxons u3 3TOro BOCHUTATEIHHOIO Healia, a TAK)KE€ OCHOBBIBAsICh Ha 0a30BBIX, JIJIS1 HAILLIETO
oOuiecTBa LIEHHOCTSX (TaKUX KaK CEMbsl, TPYH, OTEUECTBO, IPUPOAA, MUD, 3HAHUS, KYJIbTYpa,
3/10pOBbE, YETIOBEK)
LEJIb ¢ocnumanus -TAYHOCTHOE PA3BUTHE IIKOJIbHUKOB, IPOSIBIIAIOIIEECS:

1) B pa3BUTHHU MX MMO3UTUBHBIX OTHOIICHHUH K 3TUM OOIIECTBEHHBIM IIEHHOCTAM (TO
€CTh B Pa3BUTUU UX COLMAIBHO 3HAUUMBIX OTHOILLEHHI);
JlaHHast 11le71b OPUEHTHUPYET IE1aroroB He Ha 00eCIeYeHNe COOTBETCTBUS JIMYHOCTH peOeHKa
€/IMHOMY YPOBHIO BOCIIMTAaHHOCTH, a Ha oOecrieueHne MO3UTUBHON JUHAMHUKH Pa3BUTHUS €TO
JUYHOCTH. B CBA3M ¢ 3TUM BaXXHO COYETAHUE YCHIIMH NIEAArora 1o pa3BUTHIO JTUYHOCTH
pebeHka 1 ycuiiuii camoro pebeHka 1o cBoeMy caMopas3BUTHIO. VX coTpyIHIYECTBO,
MapTHEPCKUE OTHOIICHUS SBIISIIOTCS BAXKHBIM (PaKTOPOM ycIieXa B JOCTUKEHHUU LIEIH.
Konxkperu3zamust o61ieil e BocnuTaHus IPUMEHHUTENBHO K BO3PACTHBIM 0COOEHHOCTSIM
LIKOJIBHUKOB TI03BOJISIET BBIIEIUTD B HEW CIIEAYIOILINE Ue1eable RPUopumembl,
COOTBETCTBYIOIIHE TPEM YPOBHSIM 00pa3OBaHUS:
B BocniuTanuu geTeit moapocTKOBOIO BO3pacTa, IPUOPUTETOM SIBIISIETCS CO30aHUe

O1a2onPUAMHBIX YCJI08UIL 0151 PA36UMUA COUUAIbHO 3HAUUMDBIX OMHOUEHUN UKOJIbHUKOG,

U, npeycoe 6ce20, UCHHOCMHBIX OMHOUICHUIL:

-K CEMbE KaK IIaBHOW OIOPE B KHM3HU YEJIOBEKA M UCTOYHUKY €TI0 CUACTHS;

K TPYZly KaK OCHOBHOMY CIIOCO0Y JOCTHKEHHS KH3HEHHOTO OJIaroIoyYrs 4YeJI0BeKa, 3aJI0Ty
€T0 YCIICUIHOTO MPO(eCCHOHATBHOTO CaMOOTIPEACTICHNS U OLIYILEHHS YBEPEHHOCTH B
3aBTpAITHEM JTHE;

-K CBOEMY OTEYECTBY, CBOCH Malioii U 0oJbInoi PojlnHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC
¥ TTO3HAJI NIEPBhIC PAJIOCTH U HEYIa4H, KOTOpasi 3aBelIaHa eMy MPeIKaMU U KOTOPYIO HY)KHO
obeperars;

-K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE CAMOT'0 €€ CYIIIeCTBOBAHMUS,
HYKJAIOIIeics B 3aIIUTE U MTOCTOSTHHOM BHUMAaHUH CO CTOPOHBI YEJIOBEKa;

-K MUPY KaK IJTABHOMY MTPHHITUITY YEJIOBEUECKOTO OOIIEKUTHS, YCIOBUIO KPEIKOU IPYKOBI,
HaJTaKMBaHUsI OTHOIICHHM ¢ KOJIJIEraMu 1o paboTe B OyayIieM UCO3AaHusl OJaronpusiTHOTO
MUKPOKJIIMATa B CBOEH COOCTBEHHOU CEMBE;

-K 3HaHUAM, KaK HHTEIJIEKTyaJIbHOMY pecypcy, oOecreunBaronemMy

Oymyliee 4eoBeKa, Kak pe3yibTaTy KPOIOTIMBOr0, HO YBJIEKATEILHOTO yueOHOTO TPY/Ia;

-K KyJbTYpe KaK JyXOBHOMY OOTaTCTBY OOIIECTBA W BAYKHOMY YCJIOBHIO OIIYIICHUS YEIIOBEKOM
IIOJTHOTBI HpO)I(I/IBaeMOfI JKM3HH, KOTOPOC Aar0T EMY YTCHUC, MY3bIKa, UCKYCCTBO, TCATp,

TBOPYCCKOC CaMOBBIPAKCHUC,



-K 37I0POBbIO, KaK 3aJIOTy JOJTOW U aKTUBHOM KU3HU YEJIOBEKa, €r0 XOPOIIEero HACTPOCHHS U
ONTUMHUCTUYHOTO B3IJIsSIIa HA MUP;

-K OKpY’KaIOILUM JIFOJISIM, KaK 0€3ycI0BHOM 1 aOCOMIOTHON [IEHHOCTH, KaK paBHOIPAaBHBIM
COIMAJIBHBIM IMapTHEPAM, C KOTOPbBIMHA HGO6XOI[I/IMO BBICTPAHUBATH I[OGpO)KeJIaTeJIBHBIe n
B3aMMOTIO/ICPKUBAIOIINE OTHOILIEHUS, TAIOIINE YeTIOBEKY pPa0CTh OOMICHUS U TIO3BOJISIIOIINE
n30erath 4yBCTBa OJMHOYECTBA;

-K caMHMM ce0e, Kak X03sieBaM CBOeH CyAbObl, CAMOONPEAEIISIONIMMCS U CAaMOPEATU3YIOIUMCS
JTUYHOCTAM, OTBEYAIOIIMM 32 CBO€ COOCTBEHHOE OyayIIee.

JIaHHBIN [IEHHOCTHBIN aCHEKT YeJI0BEUECKOM KU3HH YPe3BhIYATHO BaXKEH JIJISl IMYHOCTHOTO
pa3BUTHUS HIKOJIbHUKA, TAK KaK IMEHHO IIEHHOCTH BO MHOTOM OIPEENSIIOT €ro KU3HECHHbIE
1IEeJTH, €TO MOCTYIKH, €T0 MIOBCETHEBHYIO KU3Hb.

BI)IIIGJIGHI/IC JAaHHOI'O MPHUOPUTETA B BOCIIMTAHHUU IKOJIbHHUKOB, 06yt1a}01111/1xca Ha CTYIICHU
OCHOBHOTO 00111ero 00pa30oBaHMs, CBSI3aHO C OCOOCHHOCTSIMU JIeTeH MOPOCTKOBOTO BO3pacTa:
C UX CTPEMJICHHUEM YTBEPIUTh ce0s KaK JIMYHOCTh B CHCTEME OTHOIICHU, CBOMCTBEHHBIX
B3pociioMy MUpy. B 3ToM Bo3pacte oco0yro 3HaUMMOCTh JIJIs IeTel MpUOOpETaeT CTaHOBIICHUE
1X COOCTBEHHOH KU3HEHHOMN II03UIIUH, COOCTBEHHBIX LHCHHOCTHBIX OpUCHTALHU.
ITonpocTkoBEIi BO3pacT - HanboJee yAauHbIi BO3paCT I Pa3BUTUS COLUAIBHO 3HAYMMBbIX
OTHOLIEHUH HIKOJIBHUKOB.

Brigenenue B o011l 11e/11 BOCIIUTaHUS LIEJIEBBIX IPUOPUTETOB, CBI3aHHBIX C BO3PACTHBIMU
0COOEHHOCTSIMU BOCIIUTAHHUKOB, He 03HAYaen UZHOPUPOBAHUA OPY2UX COCIABIAIOWUX 00uiell yenu
6ocnumanus. Ipruopurer — 310 TO, YeMy Tie1aroram, paboTAIOIIMM CO IIKOIBHUKAMU KOHKPETHOM
BO3PACTHOM KaTErOPUH, TIPEICTOUT Y/IENISTh OOJIbIIee, HO He €IMHCTBEHHOE BHUMAHHE.
JloOpocoBecTHas paboTa 1e1aroro, HarpasJieHHas Ha JOCTHKEHHE TTOCTABJICHHOM LIeJIH, TI03BOJIUT
PEOEHKY MOTy4YUTh HEOOXOIMMbIE COLMANTbHBIE HABBIKH, KOTOPBIE IIOMOT'YT €My JTy4Ille
OPHUEHTUPOBATHCS B CJIOKHOM MHUPE YEJIOBEUECKIX B3aUMOOTHOIIEHUH, (D(heKTUBHEE HAJIAXKIBATH
KOMMYHHKAIIMIO C OKPYKalOIIIMMH, YBEPEHHEE UyBCTBOBATH Ce051, MPOAYKTHBHEE COTPY/IHUYATH C
JIFOZIbMU Pa3HBIX BO3PACTOB U Pa3HOTO COLMATBHOIO MOJIOKEHHS, CMeJee UCKATh U HAXOIUTh BBIXOIBI U3

TPYIHOM >KU3HEHHOW CUTYaITH, OCMBICIICHHEE BEIOMPATh CBOM YKM3HEHHBIN MyTh.

KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHUE IO XUMUH



Ne Tema ypoxka Konuuec | J1/3
TBO
4acoB
BBenenue IlepBonavyanbHble Xumnyeckue NOHATUA (84acoB)
1. BBoaHbBIN HHCTpYKTaX. XUMUS — YACTh €CTECTBO3HAHUS 1 §1
2. IIpenmer xumun. Bemectna. 1 §2 Ne3
3. [IpeBpaimenue BemecTB. Poib XUMUHK B )KU3HU 4esloBeKa. MOyIIb: 1 §3-4Ne3
OTianunre XUMUYECKUX PEaKIil OT GU3UIECKUX SBICHUN
4, [TPNel "TIpaBuiia TeXHUKH 0€30MMaCHOCTH ITPH pabOTEe B XUMHYECKOM 1 TXb
kabunere. JlabopaTopHoe o6opyioBaHHEe U 0OpalleHue ¢ HUM.".
S. ITPNe2. Ctpoenue muiamMenu. HaburoneHue 3a ropsiiiei CBeYou. 1 TXb
6. Ilepnonnueckas cucteMa XMMUYECKUX 3JIeMeHTOB J1. 1. 1 §5,
MenpeneeBa. 3Haku XUMHUECKHUX DJIEMEHTOB. MOYIIb: BBIYYUTh
MPOMCXOXKICHNE Ha3BAaHUN 3HAKOB XMMHYECKHX DJIEMEHTOB XHUMUYECKH
€ 3HAKU
7. Xumnueckue Gopmyinel. OTHOCUTEIbHAS ATOMHAs! U MOJIEKYJIsIpHAs 1. §6 Ne2
Mmacca
8. Vpok — ynpaxuenue «HaxoxaeHrne OTHOCUTEILHON MOJIEKYIISIPHON 1. §6 Ne4
Macchl
Tema 1. ATOMBI XUMHYECKHUX 3J1eMEHTOB (9 4)
9(1) OCHOBHBIE CBEJICHHUS O CTPOCHUHU aTOMOB. COCTaB aTOMOB. 1 §7-8
10-11(2-3) [lepnoaudeckast cucreMa XuMuaeckux smemeHToB J[.11. Menneneesa 2 §8-9
CtpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB. Moyib: hU3NUYeCKUit
CMBICIT TTOPSIAKOBOTO HOMEpA JIEMEHTa, HOMEpa TPYIIIbI, HOMepa
nepuoJia
12(4) Honpl. MoHHas XUMHUYeCcKas CBA3b. 1 §10
13(5) KoBasieHTHast HeNoJsIpHAast CBSI3b. 1 §11
14(6) KoBasneHTHas noysipHasi CBSI3b. 1 §12
15(7) Mertaniyeckass XUMHYECKast CBA3b. 1 §13
16(8) O00011IeHIE U CHCTEMATHU3aIUs 3HAHUH 110 TeMe 1. 1 §6-13
17(9) Kontponbhas pabora Nel no teme «llepBoHayaibHble XuMuieckue 1
TIOHSITHSI
Tema 2. [IpocTeie BenecTnBa (8 1)
18(1) [IpocTeie BemecTBa-MeTaiuibl. Moaynb: [IpuunHbl u3MeHEHUs 1 §14
METATUYECKUX U HEMETAJUIMYECKUX CBOWCTB B IEPUOAX U
rpymnmnax..
19(2) IIpocTeie BemecTBa -HeMeTauibl. Moayib: [IpuuriHbl H13MEHEHUS 1 §15
METATUYECKUX U HEMETAJUIMYECKUX CBOWCTB B IEPUOAAX U
rpymnmnax.
20-21(3-4) KonmuecTtro BemecTsa. MossipHast Macca. 2 §16
22(5) MossipHBIi 00BEM Ta30B. 1 §17
23(6) Peurenue 3amau 1 3anucu B
TeTpaau
24(7) O0o01IeHue u cuctemaru3aiys 3HaHui o teme «IIpocteie §14-17
BEIIECTBAY.
25 (8) KonTponbnas pabota No2 mo teme «IIpocTrie BemecTBay. 1
Tema 3 . CoequHeHUsI XUMHYeCKHX 3J1eMeHToB (174acoB)
26(1) Crenens okucneHuss Moaynb: GU3HMYECKUN CMBICT TTOPSIKOBOTO 1 §18
HOMepa 3JIEMEHTa, HOMEpa IPYIIIbl, HOMEPA eproa
27(2) Baxkneiirme kiacchl OMHAPHBIX coequHeHnH. OKCHIBI. 1 §19
28 (3) Ypok — ynpaxkHenue «Onpenenenue CO» 1 §19
29 (4) Ypok — ynpaxknenue «Coctasnenue popmyn no CO» 1 §19
30(5) OcHoBanus. Monynb: KauecTBEHHBIX peaKIHH. 1 §20
31 (6) Kucnorel. Moayne: KauecTBeHHBIX peakluu. 1 §21
32-33(7-8) Coun. 2 § 22
34(9) O0o01IeHHEe U crcTeMaTh3alus 3HaHUH 110 TeMe «CoeTUHEHYSI 1 §§19-22

XHUMHUYCCKUX SJIEMCHTOB»




35(10) Amop(dHBIe ¥ KpHCTAUTMISCKUE BemiecTBa. Kpucrammmaeckue § 23
pEIIeTKH.

36(11) UmKCThIC BEIIECTBA U CMECH. § 24

37(12) IMpakTraeckas padora Ne3. «O4uncTka MOBAPSHHON COJII TXb

38-39(13-14) | MaccoBas 10Jis1 KOMIIOHEHTOB B cMecu. OO0beMHast 107151 §25-26
KOMITOHEHTOB B CMECH.

40(15) [Tpaktuueckas padora Ne4. [IpurorosieHue pacTBopa caxapa ¢ TXb
3aJJaHHOM MacCOBOM J0JIEl paCTBOPEHHOI'0 BEIIECTBA.

41(16) O0001IeHre U cucTeMaTu3anns 3HaHAU 10 TeMe 2 | 3. § 18-25

42(17) Kontponbhas padoTa o teme «CoeqMHEHUST XUMUIECKUX [Tomrt. § 3
HIIEMEHTOB.

Tema 4. U3meHenusi, npoucxoasinue ¢ Bemecrsamu 12yacon

43-44 (1-2) SABnenus GpuzndecKue U XUMUIECKHE. XUMUUYECKUE PEaKITUU § 26-27
Monyne: OTnnune XUMUYECKUX peakiuid OT (GU3NUECKHX SBICHHM

45 (3) XVUMUYECKUE ypaBHEHUSI. § 28

46(4) PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM. §29

47-48 (5-6) Tunbl XUMHUYECKUX PEAKIMNA. PEaKIHA Pa3I0KEeHUsI, COSTMHECHUS §30-31
Moaynb: OTnrdre XUMUYECKUX PEAKINi OT (PU3UIECKUX SBICHUN

49-50(7-8) Tunel XUMHYECKUX peakiuii .Peaknuu 3amenienue u oOMeHa. §32-33
Monynb: OTinnyne XUMUYECKUX peakluid oT GU3NUECKHX SIBJICHUM

51(9) Turbl XUMUYECKUX PEAKIM Ha pUMepe CBOMCTB BOABL. Mo 1yib: §34
OTnnune XUMHUYECKUX Peakiuil OT GU3NYECKUX SIBICHUN

52(10) ITpaktuueckas pabora Ne5. I[Ipu3Haku XUMHUYECKHX pEaKIUil. TXb

53(11) O0600I11IeHIEe U CUCTEMAaTHU3alMs 3HaHMI 110 TeMe «M3MeHeHus,
MPOMCXOJISTINE C BEICCTBAMUY.

54(12) KontponbHas pabora Ne4. mo teme «lI3MeHeHUs, MPOUCXOIAIINE C
BEIICCTBAMUY

Tema 5.PacTBopenue. PactBopsl. 16 yacoB

55(1) PacTBOpeHne kak GU3NKO — XUMUYECKUH TIporiecc. THIIBI §35
pacTBopoBMopaynb: OTIHYre XUMHUYECKIX PEAKIHA OT PU3NIECKUX
SIBJICHU.

56-57(2-3) DICKTPOTUTHYCCKAS TUCCOITHALIHS §36-37

58(4) HoHHble ypaBHEHUS peaKIuil §38

59(5) [Tpaktrueckas padota Ne6. MlonHble peakiuu TXb
Moynb: KauecTBEHHBIX peaKInu.

60(6) [Mpaktuueckas pabora No7. «YCIIOBHUS MPOTEKAHUS XUMHUECKUX TXb
peakuuii Mexy pacTBOPaMH SJIEKTPOIUTOB A0 KOHIIA.
Moynbs: KauecTBEHHBIX peaKIlny.

61(7) KucnoTsl, ux knaccudukamnus u cBoiicta. Moaymnb CocTaBiieHue §39
YPaBHEHUN XMMHUYECKUX PEAKIUN

62(8) OcHoBanwsl, ux K1accudukaus u cBoicTa. . Moayns CocTaBieHue §40
YpaBHEHUN XMMUUYECKUX PEaKIUi

63(9) Oxkcuapl, uX Knaccudukaims u ceoiictea. Monyns CoctaBieHue §41
YpPaBHEHUN XUMHUYECKUX PEAKIUI

64(10) Coun, ux cBoiicTBa. . Moy CocTaBiieHUE YpaBHEHHH XUMUIECKHX §42
peaxkuun

65(11) ['eHeTnueckas CBsI3b MEXKAY KJIaCCAMH HEOPTAHUYECKUX §43
coeauHeHuit. Momyne CocTaBieHre YpaBHEHU XUMUYECKHUX
peaxkuun

66(12) [Tpaktuueckas padora Ne§. «CBoHCTBa KMCIOT OCHOBaHHM, OKCHUIIOB TXb
U COJICID.

67 (13) ITpaktrueckas padborta Ne9. «PemeHne SKCIepUMEHTAIBHBIX 3a71a4). TXb

68-69 (14-15) | OkHCAUTENLHO-BOCCTAHOBUTEIbHBIC peakiiu. . Moayas CocTaB- §44

JICHHE YPAaBHECHUN XMMHUYECKUX PEAKIUI

70(16)

Hrorosas koHTpOsbHAs pabota Ne5 o teme «PactBopenue.
PactBopbI.»







