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1. IlosicHuTeIbHAS 3aIMCKA

Pabouas mporpaMma Ho XHMHUHM COCTaBjeHa Ha OCHOBe DyHIaMEHTAIBHOIO sapa
colepkaHus oOmiero o0Opa3oBaHMs, Ha OCHOBE cOOopHMKa pPabOYMX NporpaMM Jyis
0011e00pa30BaTEIbHBIX YUPESKICHUN «XuMmus» 7-9 Kiaccbl OCHOBHOTO 00IIero oopazoBaHus
mox penakumerr T.J[. TambypueBa. W3marenbctBo «Jlpoda», 2015 wu cooTBeTcTBYyeT
TpeboBanusMu DeaepanbHOTO TOCYIAPCTBEHHOrO 00pa30BaTENbHOIO CTaHAAPTa OCHOBHOTO
o6mero oopasosanus (PI'OC O0O0).

JUis peanu3anuy JaHHOM NPOTPaMMBbl UCHOJB3YIOTCS Y4€OHHKH, BKIIOUYEHHBIC B
[lepeyenbp y4eOHUKOB, PEKOMEHIOBAHHBIX JJsI HCIOJb30BaHHMA B  00pa30oBaTeIbHBIX
yupexnaenusix PO na 2019-2020 rr. u cootBercTBytomux TpedoBanusiMm ®I'OC u paboune
TeTpaju:

1. T'abpuensn O. C. Xumus. 8 knacc: yued. s o0meoOpazoBarenbHbIX yupesxaenuii / O.
C.I'abpuensn. - M.: Ipoda, 2019.

2. I'abpuensn O. C. Xumus. 9kiacc: yued. 1 001meoopa3zoBaTenbHbIX yupexaenuii / O.
C.I'abpuensn.- M.: [Ipoda, 2019.

3. I'abpuensn O.C., CnagkoB C.A., Pabouas Terpaap 9 xi. O.C. 'abpuensn «Xumus, 9
knace». M., [poda, 2016 r.c:221 ¢ umn.

4. Tabpuensu O.C., CnankoB C.A., Pabouas tetpanp 8 k1. O.C. 'abpuensn «Xumus, 8
knace». M., [poda, 2016 r. c:207 ¢ un.

Jannas nporpamma ucnonsdyercs mist YMK I'abpuensn O.C. u ap. yTBepk A€HHBIM
denepabHBIM NEpeYHEM Y4eOHHMKOB. JIIs M3ydeHHs] Kypca peKOMEHIYeTcs KIacCHO-ypOuHas
cHCTEMa C UCIOIb30BAHUEM PA3IMUHBIX TEXHOJOTHH, (opM, METO10B 0OyUEeHHU.

CornacHo yueOHOMY IUTaHY Ha W3y4€HHe XMMHU OTBOJMTCS 2 Yaca B HeJelo B 8 kiacce,
2 yaca B Henemo B 9 kiacce. Mtoro npu kommdectBe Henenb 34 — 136 yvaco (o 68 yacos B
Ka)KIOM KJ1acce).

VueOnsrii mian MKOVY «Komcomonbsckas OOILl» mnpemycmarpuBaeT €KerogHyro
KOPPEKTHPOBKY KOJIMYECTBA YacoB, OTBOJUMBIX HA H3YUY€HHE XHMHH, COTJIACHO TI'OJOBOMY
KaJeHIapHOMY y4eOHOMY IpaduKy.

KanengapHo — Temaruueckoe IUIaHUPOBaHHE NpeaMeTa «XHUMUS» MO KaXIOMY Kiaccy
BXOJIUT B CTPYKTYpPY AaHHOU paboueil mporpaMMbl B BUAE MPHIIOKEHUIN.

Cpoxku peanu3anuu JaHHOU mporpaMMsl — 2 roza (2019-2021 rr).



2. JIN4HOCTHBIE , METAIIPEAMETHDBIC U IPEAMETHBIC PE3YJIbTAThI

ocBoeHus Kypca «Xumus 8-9 kiaace»
[Iporpamma oOecreunBaeT JOCTH)KEHUE  CIEAYIOIIMX  PE3YJIbTAaTOB  OCBOCHHS
o0pa3zoBaTenbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHMS

8 kiace

JIuunocmmuuix pe3yn1omamos:

1) ¢opmupoBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU M OOILIIECTBEHHON MPAKTUKHU, YUUTHIBAIOLIETO COLUATBHOE, KYAbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa,

2) BOCIUTAHUE POCCUICKOHN Tpa)KIAaHCKOH WICHTUYHOCTH: MATPUOTHU3MA, YBKEHHS K
OteyecTBY, MPONUIOMY M HACTOSIIEMY MHOTOHAIIMOHAIBHOTO Hapoa Poccuu; oco3Hanue cBoei
STHUYECKON MPUHAIJICKHOCTH, 3HAHUE UCTOPHH, A3bIKA, KYIbTYPhl CBOETO HApOJaa, CBOETO Kpasd,
OCHOB KYJBTYPHOTO Hacjeausi HapoJoB Poccuu 1 yenoBeuecTBa; YCBOCHHE TYMaHUCTHUYECKHX,
JIEMOKPATUYECKUX M TPAAULMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUIICKOTO O0IIeCTBa;
BOCIHMTaHHE YyBCTBA OTBETCTBEHHOCTH U jora nepes, PoauHoii;

3) dbopMupoBaHHE OTBETCTBEHHOI'O OTHONICHHS K YYCHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyJaromuxcs K CaMOpPa3BUTUIO U CaMOOOPa30BAaHUIO Ha OCHOBE MOTHBAIMM K OOYYEHHUIO U
MO3HAHMIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JAbHEHIIEH HHIMBUAYaIbHOU TPACKTOPHH
oOpa3oBanus Ha 0a3e OPUEHTHUPOBKH B MUpe npodeccuii 1 npodhecCuOHATBHBIX MPEANOYTEHUH, ¢
y4éTOM YCTOWYMBBIX TIO3HABATENBHBIX MHTEPECOB, a TaKKe€ Ha OCHOBE (hopMUpPOBaAHUS
YBXUTEIHLHOT'O OTHOLIEHUS K TPYy, Pa3BUTHA OTBITA y4aCTUSI B COLMAILHO 3HAYUMOM TPY/IE;

4) hopMupoBaHHE IICHHOCTH 3I0POBOTO M OE30MAaCHOr0 00pa3a KHU3HH; YCBOCHUE MPABHIIT
MH/IMBUIYAIbHOTO M KOJUICKTUBHOTO O€30IacHOr0 IMOBENEHHSI B UPE3BBIYAWHBIX CUTYAIUSX,
YIPOKAIOIIUX )KU3HH U 3A0POBBIO JIIOJIEH, TPABUJI MOBEICHHS HA TPAHCIIOPTE U HA I0pOrax;

5) dopMupoBaHHE OCHOB 3KOJIOTHYECKOW KYJIbTYpPhI, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO HKOJIOTUYECKOTO MBIIUICHUS, DPAa3BUTHE OIBITA HKOJIOTHYECKA OPHEHTHPOBAHHOM
pedIEKCUBHO — OIICHOYHOM U MPAKTUUECKOM eI TeTbHOCTH B KU3HEHHBIX CUTYaIUSX;

6) popmMupoBaHNE KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIICHUHU U COTPYIHUYECTBE CO
CBEpCTHHKAMHM, JI€TBbMHM CTapliero MW MIIAQIIEr0 BO3pacTa, B3pPOCIBIMH B  Ipolecce
o0Opa3oBaTenbHON, 00IIECTBEHHO MOJIE3HOH, YUeOHO — UCCIIeI0BATEIbCKON, TBOPUECKOM U APYTUX
BUJIOB JICATEIBHOCTH.

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBIITYCKHHUKAMH OCHOBHOM IIIKOJIBI
IIPOTPaMMBI 10 XUMHH SIBIISIOTCS:

1) yMmMeHHME CaMOCTOSTENBHO OMNPENCNATh IIETH CBOEro OOYYeHHs, CTaBUTh WU
¢dbopmynupoBath A5 ceOsl HOBBIE 3a/1a4M B y4€0€ M MMO3HABATEIbHOM JEsTEIbHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOCH MO3HABATENbHOM NESITEIbHOCTH;

2) YMEHHE CaMOCTOSTENIBHO IUIAHUPOBATh MYTH IOCTHIKCHUS LEJNeH, B TOM YHCIIE
aJIbTepHAaTHBHBIE, OCO3HAHHO BBHIOMpATh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX U
MO3HABATENIbHBIX 33134,

3) yMEHHE COOTHOCHTh CBOM JICUCTBHUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIICCTBISATH
KOHTPOJIb CBOEH MAEATENILHOCTH B MpoOIlecce IOCTHKEHHS pe3yibTaTa, OINpPeNessiTh CHOCOOBI
NeUCTBUI B paMKax MPEAOKEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLLIEICS CUTYaLlUEH;

4) yMeHHE OIICHMBATh IPAaBWIBHOCTh BBINIOJHEHHS YUeOHOW 3ajaud, COOCTBEHHBIC
BO3MOXHOCTHU €€ pELICHHS;

5) BnameHWe OCHOBAaMHM CaMOKOHTpOJIS, CAMOOLCHKH, TPHHSATHA pEIICHHH U
OCYIIECTBIICHHS] OCO3HAHHOT'O BBIOOpA B yueOHOM U MO3HABATEILHON JESITEIbHOCTH;

6) yMeHHe OmpeAessTh IMOHSATHS, CO37aBaTh OOOOINEHHS, YCTaHABIMBATH AHAJIOTHH,
KJIaccu(UIMPOBaTh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIS KiacCU(UKAIIH,
yCTaHAaBIMBaTh MPUYMHHO — CIICACTBEHHBIC CBSI3U, CTPOMUTH JIOTHUECKOE PpACCYKICHHUE,
YMO3aKJIIOUEHHUE U JIENIaTh BHIBOJIBI;



7) yMeHHUE CO3/1aBaTh, IPUMEHSTH U TPe00Pa30BHIBATH 3HAKU U CHMBOJIbI, MOJICIIH U CXEMBI
IUISL peIIeHus1 y4eOHBIX U TIO3HABATENIbHBIX 33/1a4;

8) ymeHHe OpraHM30BBIBaTh y4eOHOE COTPYIHHYECTBO W COBMECTHYIO ICATEIHHOCTH C
yUYHUTEJIeM U CBEPCTHUKAMU, pabOTaTh MHIUBHIYaJIbHO U B TPYIIIE. HAXOIUTH 00IIee pelIeHue 1
paszpemiatb KOH(QIIMKTHI HA OCHOBE COTJIACOBAHMSA MO3ULUHN U yuéTa HHTEPEcOoB; (OpMyTUpOBaTh,
apryMeHTHPOBaTh U OTCTauBaTh CBOE MHEHUE;

9) yMeHHE OCO3HAHHO WCIIOJB30BaTh PEUEBBIE CPEICTBA B COOTBETCTBHU C 3a/adecii
KOMMYHHUKAIIMH JJIS1 BBIPAXCHHSI CBOMX UYYBCTB, MBICIEH M TOTPEOHOCTEH; MJIAHUPOBAHUS H
peryisuuu CBOEH IEATEIbHOCTH, BIIAJICHUE YCTHOM M NHMCBbMEHHON PEYbI), MOHOJIOIMYECKOMN
KOHTEKCTHOM pEUblo;

10) dopmupoBaHue u pa3BUTHE KOMIICTCHTHOCTH B OO0JAaCTH HCIIOJIb30BaHUS
MH(POPMAIIMOHHO — KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

11) dbopmupoBaHHE M Pa3BUTUE SKOJOTHYECKOTO MBILIUICHUS, YMEHUE NPHUMEHSTH €ro B
M03HaBaTEIbHOM, KOMMYHUKATUBHOM, COIIMAIbHOM MPAKTUKE U PO ECCHOHATIBHO OpHEHTAIHH.

IlpeOomemnvimu  pesynvmamamu  OCBOCHUS BBITYCKHUKAMHU OCHOBHOM  ILIKOJIBI
IIPOrpaMMBbl 10 XUMHUH SIBIISIOTCA:

1) ¢opmupoBaHue TEpBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX IPEACTABICHHHA O
BEILLECTBAX, MX IMPEBPALICHUAX M MPAKTUYECKOM IPUMEHEHUH, OBJAJCHUE IOHATUIHBIM
anmnapaTtoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) oco3HaHWE OOBCKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOW HAayKH Kak o0JacTH
COBPEMEHHOI0 €CTECTBO3HAHUS, XMMUYECKUX IIPEBPALICHUN HEOPraHUYECKUX U OPraHU4eCKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHU KUBOW M HEXUBOW MPUPOJIbI; YIITyOIeHUE MTPeICTaBICHHUMA
0 MaTepUAIILHOM €IUHCTBE MUPA,;

3) OBJIaJCHUE OCHOBAMHM XUMHYECKOH TPaMOTHOCTH: CHOCOOHOCTHIO aHAJIM3UPOBATh U
OOBEKTHBHO OLIEHUBATH KU3HEHHBIC CUTYyallMH, CBSI3aHHBIC C XUMHEH, HaBbIKaMU 0€3011acHOTO
oOpalieHus ¢ BeIeCTBAMHU, UCIIOIb3yEMbIMU B TIOBCEAHEBHOM JKU3HU; YMEHHUEM aHAIU3HPOBATH
U IJJAHUPOBATh HKOJIOTHYECKH OE30MacHOE TIOBEJCHUE B LEISIX COXPAaHEHHs 3I0pPOBbS H
OKPYXKAIOLEW Cpeibl;

4) ¢dopmHupoBaHHE YMEHHH YCTaHABIMBaTh CBSI3M MEXAY pPEATbHO HAOII0IACMBIMH
XUMUYECKUMHU SBJICHUSIMH U MIPOIIECCaMU, TIPOUCXOISIIUMHE B MUKPOMHPE, OOBACHATh IPUUHHBI
MHOT000pa3us BEIIECTB, 3aBUCMOCTh X CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCHMOCTb
IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHHe ONbITa HCIOJB30BAHUS PA3IUYHBIX METOJIOB M3YYCHHUS BEIICCTB:
HAOJIOIEHUS 32 UX MPEBPAIICHUSMH MPU MPOBEICHUN HECIOKHBIX XUMHUECKUX HKCIIEPUMEHTOB
C UCTIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBAHUS U TPHOOPOB;

6) dopmupoBaHKe TpEACTABICHUNA O 3HAYCHHHM XHMUYECKOW HAayKH B PEIICHUU
COBPEMEHHBIX JKOJIOTHYECKUX MpoOJieM, B TOM YHCIIE B NPEAOTBPAIICHUU TEXHOTCHHBIX M
HKOJIOTHYECKUX KaTacTpod.

7) ymeHwue:

XapaKTepH30BaTh OCHOBHBIE METOJbl IO3HAHMA: HaOMIONEHHE, HU3MEpEHHE,
JKCIIEPUMEHT;

ONKCBHIBATH CBOMCTBA TBEPIBIX, JKUAKHX, TIa3000pa3HBIX BELIECTB, BBIACIISI HX
CYILLECTBEHHBIE ITPU3HAKY;

pacKpbIBaTh CMBICH OCHOBHBIX XUMUYECKUX IOHATUH «aToOM», «MOJIEKyJa»,
«XUMHYECKMM DJIEMEHT», <IPOCTOE BELIECTBO», «CJIOXHOE BEIIECTBO», «BAJIECHTHOCTHY,
«XUMHUYECKAsl peakLus», UCIO0JIb3ys 3HAKOBYIO CUCTEMY XUMUH,

pacKpbIBaTh CMBICJI 3aKOHOB COXpPAHEHHs MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOU TEOPHH,

pa3nyaTh XUMUYECKUe U (PU3HUECKHUE SIBICHUS,

Ha3bIBaTh XUMUYECKUE DIIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB 10 UX (hopMysaM;

OIIPEIEATh BAJICHTHOCTh aTOMA JJIEMEHTA B COCAVHECHUSX;



OTIpENeNIATh THII XUMUYECKUX PEaKIIA;

HA3bIBaTh IPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUYECKUX PEaKLIU;

BBISIBJIATH NIPU3HAKU, CBHUJIETEICTBYIOUINE O MPOTEKAHUH XUMHUYECKOW PEaKLUU TpU
BBITIOJIHEHUH XMMHYECKOTO OIIBITA,;

COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTUHEHUH;

COCTaBJIATh YPAaBHEHUSI XUMHUECKUX PEAKIINN;

coOumoaaTh mpaBuia 0e30MmacHoN padoThl IPU MPOBEICHUN OTIBITOB,;

M0JIb30BAThCA J1a00PATOPHBIM 00OPYIOBAHUEM H MOCYIOM;

BBIUUCIIATH OTHOCUTENBFHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIUUCIIATH MAaCCOBYIO JI0JII0 XMMHUYECKOTO 3JIEMEHTa 10 (hOpMyIe COCTUHEHNUS;

BBIUUCIIATH KOJMYECTBO, 00BEM MJIM MAacCy BEIIEeCTBA IO KOJIUYECTBY, 00beMy, macce
peareHTOB WU MPOIYKTOB PEAKIUH.

9 kaace

JIuunocmmuuix pe3yniomamos:

1) dopmupoBaHHE NEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU M OOILIIECTBEHHON MPAKTUKHU, YUUTHIBAIOLIETO COLUATIBHOE, KYAbTYPHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTI'0 MHPa,

2) BOCIUTAHUE POCCUICKOHN TpaKINAaHCKOH WICHTUYHOCTH. MATPUOTHU3MA, YBKEHHS K
OteyecTBY, MPONUIOMY M HACTOSIIEMY MHOTOHAIIMOHAIBHOTO Hapoa Poccuu; oco3Hanue cBoei
STHUYECKON MPUHAIJICKHOCTH, 3HAHUE UCTOPHH, A3bIKA, KYJIbTYPhl CBOETO HApOJaa, CBOETO Kpasd,
OCHOB KYJBTYPHOTO Hacjeausi HapoJoB Poccuu u yenoBeuecTBa; YCBOCHHUE TYMaHUCTHUYECKHX,
JIEMOKPATUYECKUX M TPAAULMOHHBIX LIEHHOCTEH MHOTOHAIIMOHATIBHOTO POCCHICKOT0O O0IIeCTBa;
BOCIHMTaHHE YyBCTBA OTBETCTBEHHOCTH U jora nepes PoauHoii,

3) dbopMupoBaHHE OTBETCTBEHHOI'O OTHONICHHS K YYCHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyJaromuxcs K CaMOpPa3BUTUIO U CaMOOOPa30BAaHUIO Ha OCHOBE MOTHBAIMM K OOY4EHUIO U
MO3HAHMIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO NAbHEHIIEH HHIMBUAYaJIbHOW TPACKTOPHH
oOpa3oBanus Ha 0a3e OPUEHTHUPOBKH B MHUpe npodeccuii u npodhecCuOHATBHBIX MPEANOYTEHUH, ¢
y4éTOM YCTOWYMBBIX TIO3HABATEIBHBIX MHTEPECOB, a TaKKe€ Ha OCHOBE (POpMUpPOBAHMS
YBXUTEIHHOT'O OTHOLICHUS K TPYy, Pa3BUTHSA OTBITA yYaCTUSI B COLMAIBHO 3HAYUMOM TPY/IE;

4) hopMupoBaHHE IICHHOCTH 3I0POBOTO M OE30MaCHOr0 00pa3a KHU3HH; YCBOCHUE MTPABHIIT
MH/IMBUIYAIbHOTO M KOJUICKTHBHOTO O€30IaCHOTO IOBENEHHS B UYPE3BBIYAWHBIX CUTYAIUSX,
YIPOKAIOIIUX KU3HH U 3A0POBBIO JIIOJIEH, TPABUJI MOBEICHHS HA TPAHCIIOPTE U HA I0pOrax;

5) dopMupoBaHHE OCHOB 3KOJIOTHYECKOW KYJIbTYpPhI, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO JKOJIOTUYECKOTO MBIIUICHUS, DPAa3BUTHUE OIBITA HKOJIOTHYECKA OPHEHTHPOBAHHOM
pedIEeKCUBHO — OIICHOYHOM U MPAKTUUECKOH eI TeTbHOCTH B KU3HEHHBIX CUTYaIUSX;

6) GpopmMupoBaHNE KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIEHUHU U COTPYIHUYECTBE CO
CBEpCTHHKAMHM, JI€TBbMHM CTapliero MW MIIQQUIEr0 BO3pacTa, B3pOCIBIMH B  Ipolecce
o0Opa3oBaTenbHON, 0OIIECTBEHHO MOJIE3HOM, YUeOHO — CCIIeI0BATEIbCKON, TBOPUECKOHM U APYTUX
BUJIOB JICATEIBHOCTH.

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBIMTYCKHHUKAMH OCHOBHOM IIIKOJIBI
IIPOTPaMMBI 110 XUMHH SIBIISIOTCS:

1) yMmMeHHME CcaMOCTOSATENBHO ONPENCNATh IeTH CBOEro OOYYeHHs, CTaBUTh WU
¢dbopmynupoBath A5 ce0s1 HOBBIE 33/1a4M B y4€0€ M MMO3HABATENbHOM JEsTENbHOCTH, Pa3BUBAThH
MOTHUBBI U UHTEPECHI CBOCH MO3HABATENbHOM NS TEIbHOCTH;

2) YMEHHE CaMOCTOSITENIBHO IUIAHUPOBATh MYTH IOCTHIKCHUS LEJNeH, B TOM YHCIIE
aJlbTepHAaTHBHBIC, OCO3HAHHO BBHIOMpATh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI pelIeHus! y4eOHBIX U
MO3HABATENIbHBIX 33134,

3) yMEHHE COOTHOCHTh CBOM JCUCTBHUS C IUIAHUPYEMBIMH PE3YJbTaTaMH, OCYIICCTBISATH
KOHTPOJIb CBOEH MAEATENILHOCTH B MpoOIlecce IOCTHKEHHS pe3yibTaTa, OINpPeNessiTh CHOCOOBI
NEUCTBUI B paMKax MPEAIOKEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLLIECICS CUTYyallUEH;



4) yMeHHE OIICHMBATh IPAaBWIBHOCTh BBINIOJHEHHS YUeOHOW 3ajaud, COOCTBEHHBIC
BO3MOXHOCTHU €€ pELICHHS;

5) BnameHWe OCHOBAaMHM CaMOKOHTpOJIS, CAMOOLCHKH, TPHHSATHA pEIICHHH U
OCYIIECTBIICHHS] OCO3HAHHOT'O BBIOOpA B yueOHOM U MO3HABATEILHON JESITEIbHOCTH;

6) yMeHHE OmpeAessTh IMOHSATHS, CO37aBaTh OOOOINEHHS, YCTaHABIMBATH AHAJIOTHH,
KJIaccu(UIMPOBaTh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIS KiacCU(UKAIIH,
YCTAaHABJIMBATh IPUYMHHO — CIEACTBEHHBIC CBSI3HM, CTPOUTH JIOTMYECKOE PACCYKIECHUE,
YMO3aKJIIOUE€HUE U J€TaTh BHIBOBI;

7) yMeHHUE CO3/1aBaTh, IPUMEHSTH U TPe00Pa30BHIBATH 3HAKU U CHMBOJIBI, MOJICIIH U CXEMBI
IUISL pelIeHus1 y4eOHBIX U TIO3HABATENIbHBIX 33/1a4;

8) ymeHHe OpraHM30BBIBaTh y4eOHOE COTPYIHHYECTBO W COBMECTHYIO ICATEIHHOCTH C
yUYHUTEJIeM U CBEPCTHUKAMU, pabOTaTh MHIUBHIYaJIbHO U B TPYIIE. HAXOIUTH 00IIee pelIeHue 1
paszpemiatb KOHQIIMKTHI HA OCHOBE COTJIACOBAHMSA MO3ULMHN U yuéTa HHTEPEcoB; (pOpMyTUpOBaTh,
apryMeHTHPOBaTh U OTCTauBaTh CBOE MHEHUE;

9) yMeHHE OCO3HAHHO WCIIONB30BaTh PEUEBBIE CPEICTBA B COOTBETCTBHU C 3a/adecii
KOMMYHUKAIIMH JJIS1 BBIPAXCHHSI CBOMX UYYBCTB, MBICIEH M TOTPEOHOCTEH; MJIAHUPOBAHUS H
peryisuuu CBOEH IEATEIbHOCTH, BIIAJICHUE YCTHOM M NHMCBbMEHHON PEYbI), MOHOJIOIMYECKOMN
KOHTEKCTHOM pEUblo;

10) dopmupoBaHue u pa3BUTHE KOMIIETCHTHOCTH B 0O0JAaCTH HCIIOJIb30BAaHUS
MH(POPMAIIMOHHO — KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

11) dbopmupoBaHUE M Pa3BUTUE SKOJOTHYECKOTO MBILIUICHUS, YMEHUE TPHUMEHSTH €ro B
M03HaBaTeIbHOM, KOMMYHUKATUBHOM, COIIMAIbHOM MPAKTUKE U PO ECCHOHATIBHO OpHEHTAIHH.

IlpeOomemnvimu  pesynvmamamu  OCBOCHUS BBITYCKHUKAMHU OCHOBHOM  ILIKOJIBI
IIPOrpaMMBbl 10 XUMUH SIBIISIOTCA:

1) ¢opmupoBaHue TEpBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX IPEACTABICHHHA O
BEILLECTBAX, MX IMPEBPALICHUAX M MPAKTUYECKOM IPUMEHEHUH, OBJAJECHUE IOHATUIHBIM
anmnapaTtoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) oco3HaHHWE OOBCKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOW HAayKH Kak o0JacTH
COBPEMEHHOI0 €CTECTBO3HAHUS, XMMUYECKUX IIPEBPALICHUN HEOPraHUYECKUX U OPraHU4eCKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI KUBOW M HEXUBOU MPUPO/IbI; YIITyOIeHUE MTPpeICTaBICHHUM
0 MaTepUAILHOM E€IUHCTBE MUPA,;

3) OBJIaJCHUE OCHOBAMM XHMHYECKOH TPaMOTHOCTH: CHOCOOHOCTHIO aHAJIM3UPOBATh U
OOBEKTHBHO OLIEHUBATH KU3HEHHBIC CUTYallMH, CBSI3aHHBIC C XUMHEH, HaBbIKaMU 0€3011acHOTO
oOpalieHus ¢ BEIeCTBAMHU, UCIOIb3yEeMbIMU B TIOBCEAHEBHOM JKU3HU,; YMEHHUEM aHAIU3HPOBATH
U IJJAHUPOBATh HKOJIOTHUECKH OE30MacHOE TMOBEJCHUE B LEISIX COXPAaHEHHs 30POBbS H
OKPYXKAIOLEW Cpebl;

4) ¢dopmHpoBaHHE YMEHHH YCTaHABIMBaTh CBSI3M MEXAY pPEATbHO HAOII0IACMbIMH
XUMUYECKUMHU SBIICHUSIMU U MIPOIIECCaMU, TIPOUCXOISIIUMHI B MUKPOMHPE, OOBACHATH IPUUUHBI
MHOT000pa3us BEIECTB, 3aBUCIMOCTh X CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCHMOCTb
IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHHe OMbITa HCIOJB30BAHUS PA3IUYHBIX METOJIOB HM3YYCHHUS BEIICCTB:
HaAOJIOIEHUS 32 UX MPEBPAIICHUSMH IPU MPOBEICHUN HECIOKHBIX XUMHUECKUX HKCIIEPUMEHTOB
C UCTIOJIb30BaHUEM JIAOOPATOPHOTO 000PYIOBAHUS U TPHOOPOB;

6) dopmupoBaHKe TpEACTABICHUNA O 3HAYCHHHM XHMHUYECKOW HAayKH B PEIICHUU
COBPEMEHHBIX JKOJIOTHYECKUX MpoOJieM, B TOM YHCIIE B NPEAOTBPAIICHUU TEXHOTCHHBIX M
HKOJIOTHYECKUX KaTacTpod.

7) ymeHwue:

XapaKTepu30BaTh (PU3NYECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOAA
U BOJIOPOAA;

M0JIy4aTh, COOMPATh KHUCIOPO U BOIOPOI;

pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BEUIECTBA: KUCIOPO/, BOJOPO;

pacKpbIBaTh CMBICI 3aKOHa ABOTaapo;



PacKphIBaTh CMBICI MOHATUH «TEMI0BOH 3(h(heKT peakum», «MOJISIPHBIA 00BeM»;

XapaKTepu30BaTh GU3NUYECKUE U XUMUUECKHE CBONCTBA BOJIHI,

PacKpbIBaTh CMBICI IMOHITHUS €PacTBOP»;

BBIUHCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BEMIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEAEICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA,

HAa3bIBATh COCIMHEHNS U3YYEHHBIX KJIaCCOB HEOPraHUYECKUX BEILLECTB,;

XapakTepu3oBaTh (U3MYeCKHMe ¥ XUMHYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHWYECKUX BELIECTB: OKCUIOB, KACIOT, OCHOBAHUM, COJIEH;

OIIPEACIISITH MPUHAMIEKHOCTD BELIECTB K ONPENCIICHHOMY KJIACCY COCIMHEHU;

COCTaBIIATh (POPMYIIBI HEOPTaHUIECKUX COCTUHEHUIN H3yYCHHBIX KJIACCOB;

MPOBOJUTH OIBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOWCTBA HM3YyYEHHBIX KIJIACCOB
HEOPraHUYECKUX BEILIECTB,;

pacIo3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KUCIOT U LIENOYEN IO U3MEHEHNUIO OKPACKHU
WHJIMKATOPa,;

XapaKTepU30BaTh B3aUMOCBS3b MEXY KIaCCaMHU HEOPTaHUYECKUX COCIMHEHUN;

packpsiBaTh cMmbica [leproanueckoro 3akona .M. Menaeneesa;

OOBSICHATh (PU3UYECKUN CMBICI aTOMHOTO (MOPSAAKOBOTO) HOMEpa XHMHUYECKOTO
3JIEMEHTA, HOMEPOB I'PYNIbI U Iepuoa B nepuoanyeckoit cucreme .M. Menneneesa;

OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHUS CTPOSHHUS aTOMOB, CBOWCTB DJIEMEHTOB B
rpeaenax MajblX IEPUOIOB U IIIaBHBIX MOATPYIII;

XapaKTepU30BaTh XMMUYCCKHE AJIEMEHTHI (0T BOJOPOJa IO KalbIlMs) Ha OCHOBE HX
MOJIOKEeHUS B iepuoandeckoit cucreme /.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS MX aTOMOB,;

COCTaBIISATH CXEMBI CTPOCHHsI aTOMOB TIepBhIX 20 37IeMEHTOB MEPHOINIESCKON CUCTEMBI
J.11. Menpeneena,

PacKpbIBaTh CMBICII MIOHITHI: «XXUMHUYECKAS CBA3bY, «IIEKTPOOTPULIATEIILHOCTDY;

XapaKTepu30BaTh  3aBUCHUMOCTh  (U3WYECKUX CBOMCTB  BEHIECTB OT  THUIMA
KPUCTAJUIMYECKOM PEILIETKY;

OIIPEACIISITh BUJ] XUMUYECKOU CBS3U B HEOPraHUYECKUX COCTUHEHUSAX ;

M300paxaTh CXEMBI CTPOCHHUS MOJIEKYJ BEIIEeCTB, OOpa30BaHHBIX PA3HBIMH BHUIAMH
XHMHUYECKUX CBS3EH,

pacKpbpIBaTh CMBICI TOHSITUH «HOHY», «KATHOHY», AHHOHY», «3JICKTPOJIUTHIY,
CHEDIEKTPOIUTBI», «IIEKTPOIUTAYECKAS JUCCOUMALUSA», KOKUCIUTEIb», CTENEHb OKUCICHUS»
«BOCCTaHOBHUTEIb», KOKUCICHUE», KBOCCTAaHOBJICHHE,

OIIPEACIISATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COEJUHEHNH;

PacKpbIBaTh CMBICI TEOPUU AIEKTPOJIUTUYECKON JUCCOLUALINHY;

COCTaBJISITh YPABHEHUS JIEKTPOJUTUUECKON TUCCOUMALIMN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSCHATh CYIIHOCTh TMpOLECCa DIIEKTPOTUTHUYECKON TUCCOIMAIMN W  peaKiuid
HOHHOTO OOMEHa;

COCTaBIISATh TIOJTHBIC ¥ COKPAIIICHHBIC HOHHBIC YPaBHEHUS PEaKIi 0OMEHa;

OTpENIESATh BOBMOKHOCTh IPOTEKAHUS pPeakluii HOHHOTO OOMEHa;

MPOBOJUTDH PEAKLINH, IIOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHbIX BEILIECTB;

ONPEAEISITH OKUCIUTEND U BOCCTAHOBUTEID;

COCTaBJISITh YPABHEHHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIU;

Ha3bIBaTh ()aKTOPBHI, BIUSIONINE HA CKOPOCTh XUMUYIECKOW peaKIny;

KJIaCCU(UIIUPOBATH XUMHUUECKUE PEAKIINH 110 PA3IMIHBIM IPU3HAKAM,

XapakTepU30BaTh B3aWMOCBS3b MEXKAY COCTAaBOM, CTPOCHHEM H CBOMCTBaMU
HEMETAJLIIOB;

MPOBOJUTH OIBITHI IO TMOJIYYEHUIO, COOMPAHUIO U W3YYCHUI0O XUMHUYECKHX CBOWCTB
ra3000pa3HBIX BEIECTB: YIIIEKUCIOTO T'a3a, aMMHaKa,

pacrto3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEMIECTBA: YIIIEKUCIBIA a3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKY COCTABOM, CTPOCHHUEM U CBOMCTBAMU METAJUIOB,;



HA3bIBATh OPraHUYeCKHe BEIIecTBa MO WX (popmyse: MeTaH, TaH, STUJICH, METAHOI,
9TaHOJI, TJIMLEPHUH, YKCYyCHash KHUCJIOTa, AMUHOYKCYCHAs KHCIJIOTA, CTEapHUHOBAasl KHUCJIOTA,
OJIEMHOBAas KHUCJIOTA, IITI0K03a,

OLICHUBATh BJIMSIHUE XUMHUYECKOIO 3arpsA3HEHHS OKPYKAIOLIEH Cpelbl Ha OPraHU3M
YeJI0BEKa,

IpaMOTHO 00OpaIaThCs C BEMIECTBAMU B TTOBCETHEBHOM JKU3HH

ONIPEACIISITh BO3MOYKHOCTh IPOTEKAHUS PEAKUUMHA HEKOTOPBIX MPEACTaBUTENICH
OPraHUYeCKHUX BEIIECTB C KUCIOPOIOM, BOAOPOIOM, METAJNIAMH, OCHOBAHUSMHU, TAJIOT€HAMH.

BrinyckHUK OBJIaeeT CUCTEMONW XUMHUUYECKUX MOHATUM U 3HAHUU U CMOXKET IPUMEHSTH
HUX B CBOCH KU3HM.

Jis1i OmeHKH JOCTHKEHHIl YYAlIMXCSl NpPUMeHsieTcsl NATHOA/UIbHAS CHCTeMa
OLICHUBAHMSIL.

Copepxanne 1 00beM MaTepraia, MOJIeKAIIETO MPOBEPKE, OMpPenesIeTcss IPOrPaMMO.
[Ipu npoBepke yCBOECHHMS Marepualia BBISBISETCS IOJHOTA, MPOYHOCTh YCBOCHUS YYaIlIUMHUCS
TEOPUM U YMEHUS IPUMEHATH €€ Ha NPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CHUTYaI[UsX.
OcHoBHBIMU (OpMaMH TMPOBEPKH 3HAHWKH M YMEHUH YYalIUXCs MO MaTEeMaTHKE SIBISTFOTCS
MUChbMEHHBIC PAaOOTHI U YCTHBIN OTBET.

[Ipu ouLeHKE MUCBMEHHBIX U YCTHBIX OTBETOB YYUTEIb B IIEPBYIO OUEpE/lb YUUTHIBAECT
MOKa3aHHbIE Yy4YallUMHCS 3HaHUA W yMeHus. OIlleHKa 3aBUCUT OT HaJIW4Yusi U Xapakrepa
MOrPEMTHOCTEN, JOMYIIEHHBIX YUAIIUMUCS.

Cpenu TOTpEmIHOCTEW BBIACTSAIOTCS OMIMOKKM W HEMo4YeThl. [lorpemHocTh CUHMTaeTCs
OIIMOKOM, €ClIi OHA CBHUJIETENLCTBYET O TOM, YTO YYCHHK HE OBJIAJEN OCHOBHBIMHU 3HAHMSIMHU,
YMEHUSIMH, YKa3aHHBIMU B IIPOTPAMME.

K Hemoderam OTHOCSTCS MOTPEUIHOCTH, CBUAETEILCTBYIOLUIUE O HEJAOCTATOYHO MOJTHOM
WJIM HEJIOCTATOYHO MTPOYHOM YCBOSHUU OCHOBHBIX 3HAHHI M YMEHHU UM 00 OTCYTCTBUH 3HAHHUIA,
HE CYMTAIOIIMXCS B MpOrpamMMe OCHOBHbIMHM. HemoueraMu TakXe CUMTAIOTCA. MOTPELIHOCTH,
KOTOpBIC HE TIPUBENH K UCKAXKEHHUIO CMBICIIA MMOJIYICHHOTO YUYEHHUKOM 3a/IaHus WU CIIoco0a ero
BBITOJIHCHMUS; HEAKKypaTHast 3aluCh; HEOpexKHOe BBITIOJIHEHUE yepTexa.
['panuna Mexay omruOKkaMu U HEIOUETaMU SIBIIICTCS] B HEKOTOPOH cTeneHu yciaoBHOU. [Tpu omHUX
00CTOSITENTLCTBAX JOMYIICHHAS YYalIMMUCS TOTPEITHOCTh MOXKET PAacCMaTPHUBATHCS YYHUTEIEM
KaK OIInoOKa, B Ipyroe BpeMsi U MPH APYruX 00CTOSATELCTBAX KaK HET0YET.

OTBeT Ha TEOPETUYECKUI BOIIPOC CUUTACTCS OE3YIMPEUHBIM, €CITH TT0 CBOEMY COJCPKAHUIO
MOJIHOCTHIO COOTBETCTBYET BOTMpOCYy. CONEpKUT BCe HEOOXOAMMBIE TEOpeTHYecKHe (HaKThl U
000CHOBaHHBIE BBIBOJIBI, 4 €r0 M3JI0KECHHE U MUChMEHHAs 3allUCh MAaTEMAaTHYECKU TPaMOTHBI U
OTJIMYAIOTCS TIOCIIEA0BATENBHOCTHIO M AKKYPATHOCTBIO.

Hopmbl oieHKH:

1. Ouenka ycTHbIX padoT 00y4arommxcst

OtMmeTtka «5»

- OTBET IIOJIHBINA U IIPaBUJILHBIM HA OCHOBAHUU U3YUYCHHBIX TEOPUH;

- MaTEPUAJI U3JIOKEH B OIIPEIEICHHOM JIOTHYECKON NIOCIEI0BATENIBHOCTH, JIMTEPATYPHBIM
S3BIKOM,;

- OTBET CAMOCTOSITEIIbHBIN.

OT1merka «4» |

- OTBET IIOJIHBINA U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUL;

- Marepuajl HU3JI0)KEH B OIPENCICHHON JIOTMYECKOM IIOCIEN0BATEIBHOCTH, IIPU JTOM
JOIYIIECHBI JIBE-TPU HECYIIECTBEHHbIEC OLIMOKH, UCTIPABIIEHHBIE 10 TPEOOBAHUIO YUUTEIIS.

OtMmeTka «3» :

OTBeT MOJHBIN, HO TPU ATOM JIOMYIIEHA CYIIECTBEHHAsI OMMOKA MM OTBET HETIOJHBIH,
HECBSI3HBIN.

OtmeTKa «2» !



IIpu oTBeTe OOHAPYKEHO HEMOHMMAHHUE YYaAIIMMCS OCHOBHOTO COJEP)KAaHUS Y4eOHOTO
MaTepuaia WM JIOMYLICHBl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE OOYYaIOUIUIiCS HE MOXET
UCTPABUTH NIPH HABOJAIIMX BOIIPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. OneHKa IKCIePUMEHTAJbHBIX YMEHHIA.

- OIICHKA CTaBUTCS HA OCHOBAaHUH HAOJIIOJICHUA 3a YYAIIUMHUCS U MUCHMEHHOTO OTYEeTa 32
paboty. OT™MeTKa «5»:

- pa0oTa BBIMOJIHEHA MOJHOCTHIO M IMPABHIBHO, CAENaHbl MpPaBUIbHbIC HAOIIOACHUS U
BBIBO/IBI;

- DKCHEPUMEHT OCYIIECTBJICH MO IUIAaHY C yYeTOM TEXHHMKHM O€30MacHOCTH M IPaBUII
paboThI ¢ BemecTBaMH U 000pYJOBaHUEM,

- IPOSIBJICHBI OPraHU3aIMOHHO - TPYAOBbIC YMEHUS, MOAICPKUBAIOTCA YUCTOTAa pabOUero
MecTa M opsiIoK (Ha CToJie, SKOHOMHO MCIIONb3YIOTCSI PEaKTUBBI).

OT1MmeTka «4» :

PaboTa BBINOSHEHA MPABUIBHO, CIENAHBI MIPABUIIbHBIC HAOIIOACHUS U BBIBOJBI, HO MPU
3TOM 3KCIIEPUMEHT MIPOBEICH HE MOJIHOCTHIO MITU JIOMYIIEHbI HECYIIECTBEHHBIE OIIMOKH B paboTe
C BEIIECTBAMHU U 000PYIOBaHUEM.

OtMmeTKka «3»:

PaGoTa BbINOIHEHA MPABUIILHO HE MEHEE YeM HAIIOJIOBUHY WJIU JIOIYILEHA CYIIECTBEHHAs
omuOKa B X0/l SKCIEPUMEHTA B OOBSICHEHUH, B 0OpMIICHHH pabOThl, B COOITIONEHUH TPABHI
TEXHUKHU 0€30MacHOCTH Ha paboTe ¢ Be MIECTBAMHU M 000PYIOBaHHEM, KOTOpasi UCIIPABISETCS 110
TpeOOBAHUIO YUUTEII.

OtmeTKa «2»:

Jlomytiiensl q8e (1 0oJiee) CyIeCTBEHHbIE OIMOKH B X0/1€: IKCIIEPUMEHTA, B 00BSICHEHUH,
B odopmIIeHUH paboOThl, B COONIONECHMM MpaBUJ TEXHUKHM O€3 OMacHOCTH IpH padoTe ¢
BEIIECTBAMU M 000PYJOBaHKUEM, KOTOPBIE YUAIIMICS HE MOKET UCIIPABUTh Jake 10 TPEOOBAHMIO
YUHUTETIS,

PaboTa He BBINOJIHEHA, Y yYaIIErOCsl OTCYTCTBYET SKCIIEpUMEHTAIbHbBIC YMEHUSI.

3. OneHka yMeHMii pemiaTh pacueTHbIe 3a1a4H.

OT1MmeTKa «5»:

B norumdeckom pacCyXJeHMM M pEIIeHUH HeT OIIMOOK, 3ajada pelieHa parroHalIbHBIM
croco6om;

OrMmeTtka «4»:

B noruueckoM paccyx1eHUH U PELICHHs HET CYLIECTBEHHBIX OIIMOOK, HO 3a/a4a perieHa
HEpaLMOHAIBHBIM CIIOCOOOM, MJIM JOTMYILEHO He OoJiee IBYX HECYIIECTBEHHBIX OLTHOOK.

OtMmeTKka «3»:

B norndeckom paccyxIeHUH HET CYIIECTBEHHBIX OLIMOOK, HO JIOMYIIEHA CYIIeCTBEHHAs
omn0OKa B MaTeMaTHYECKUX pPacyeTax.

OtmeTKa «2»:

Nwmeercs cymiecTBEHHbIE OIIMOKU B IOTHYECKOM PACCYKJICHUU U B PEILICHHH.

OtcyTcTBUE OTBETA HA 3a7aHUE.

4. OneHKa NUCbMEHHBIX KOHTPOJIbHBIX padoT.

OT1MmeTKa «5»:

OTBeT NMOJHBIN U MPABUIIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OIINOKA.

OrMmeTtka «4»:

OTBeT HENOJIHBII WK JOMYIIEHO He 0osiee ABYX HECYILIECTBEHHBIX OIIHUOOK.

OtMmeTKka «3»:

PaboTta BeIoOIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIMYIIEHA OJJHA CYIECTBEHHAs OIIHMOKa
U TIPU 3TOM JIBE-TPH HECYILIECTBEHHBIE.

OtmeTKa «2»:

PaboTa BbINoIIHEHA MEHBIIIE YeM HAINOJOBUHY HIIH COJIEPKUT HECKOIBKO CYIIECTBEHHBIX
OLINOOK.

PaboTa He BBINIOJIHEHA.



[Ipu oreHKE BBITIOJHEHUS MUCHbMEHHON KOHTPOJIBHOW padOThl HEOOXOIUMO YYHTHIBATH
TpeGoBaHus eMHOTO OphorpahuIecKoro pexxnma.

5. OneHkKa TecToBbIX padoT.

TecTrl, cocTosimue U3 MATH BOIPOCOB MOXKHO HCIIOJIB30BATh TOCIE U3YUEHHS KaKJIOTO
marepuana (ypoka). Tect u3 10-15 BompocoB UCTIONb3yeTCs IS IEPUOIUUECKOr0 KOHTpoutst. Tect
u3 20-30 BOonpocoB HEOOXOIMMO HCIIOJIB30BATh JII UTOTOBOTO KOHTPOJIS.

[Tpu oreHUBaHUY HCTIOTB3YETCS CIIEIYIOIIAs [ITKaja: sl TeCTa U3 MATH BOTIPOCOB

HET OIIMOOK - OLleHKA «5»;

OJIHA OIINOKA - OIlEHKa «4»;

JIBE OLIMOKHU - OI[EHKA «3»;

TPU OLINOKH - OIIEHKA «2%.

Jast Tecta u3 30 BOpocos:

25-30 nmpaBUIBHBIX OTBETOB - OI[CHKA «5»,

19-24 npaBUIHHBIX OTBETOB - OIICHKA «4»,

13-18 npaBUIBHBIX OTBETOB - OIIEHKA «3%;

MeHbIe 12 MpaBUIIBHBIX OTBETOB - OLIEHKA «2».

6. Ouenka pedeparta.

Pedepar oreHuBaeTCs MO CIEAYIONUM KPUTEPHUSIM:

- colOmoienue TpeboBaHU K €ro 0(OPMIICHHUIO;

- HEOOXOJAMMOCTh M JIOCTaTOYHOCTH JUISI PACKPBITUS TEMbl TPUBEICHHOW B TEKCTE
pedepara uHbopManUy;

- yMeHHue 00yuaronierocst CB000THO U3JIaraTh OCHOBHBIE HJIEH, OTPAXKEHHBIE B pedepare;

- CIOCOOHOCTh OOy4aromerocss MOHSATh CYTh 3aJaBacéMbIX WIEHAMH AaTTeCTAllMOHHOM
KOMHUCCHU BOTIPOCOB U CHOPMYTUPOBATH TOUHBIE OTBETHI HA HUX.

Pexomenaanum no ocHaIeHMI0 y4eOHOI0 npouecca
JLJ1s1 OlleHKH JOCTHKEeHH i 00y4aro1erocsi HCNoJIb3yITCsl CIeAYIOLe udbl U hopmol
KOHmMpOnA:
CucreMa  KOHTPOJBHBIX  paboT
Konrponsnas pabora
IIpoBepouHnas
Tect
3auer
JIMKTaHT
B3auMOKOHTpOIIb
CaMOKOHTpOJIb
Pexomenayembie (popmbl Opranusanum y4e0HOro npouecca: Y poKH 1esiTe IbHOCTHOM
HANIPABJICHHOCTH
YPOKH «OTKPBITUS» HOBOTO 3HAHUS,
ypoxu pediexcuu;
YPOKH 00LIEMETO/10JIOTUYECKOI HAIlPaBJICHHOCTH,;
YPOKHU Pa3BUBAIOLIETO KOHTPOJIS.

Herpaguuuonnsie ¢popMbl ypoKoB
Ypok — KOMMYHUKALIUY;
YPOK — NPaKTUKYyM,;
Ypok — urpa;
Ypok — uccieoBaHue;
YPpoK — KOHCy/IbTalMS;
Ypok — 3auer;
YPOK — TBOpPYECTBO;



WNHTerpupoBaHHblid ypOK U JIp.
JlocTrkeHHne HeJieil mMporpaMMsbl 00y4eHHs1 OyaeT cloco0CTBOBATH MCIOJIb30BaHHE
COBpEeMEHHBIX 00pa30BaTeJbHbIX TEXHOJIOTHI:
AKTUBHBIE U HHTEPAKTUBHBIE METO I 00Y4EHUS,
TexHosorus pa3BUTHS KPUTUUECKOTO MBIIIJIEHUS] YEPE3 YTEHUE U ITUCHMO;
Mertoa npoeKToB;
Texunonorust ypoBHeBo# nuddepeHuuanmy;
WHupopmMaimoHHO-KOMMYHUKAITHOHHBIE TEXHOJIOTHH;
Urposbie TeXHOJIOTUH;
HccnenoBaTenbckasi TEXHOIOTHSA 00 yUCHUS;
3n0poBbecOeperaronre TeXHOJIOTHH H JIP.



3. TemaTH4eckoe INIAHUPOBAHHUC

TemaTnyeckoe miaHupoBaHue 8 Kiaace

Koa-Bo | Koa-Bo
Koa-Bo
Ne Tema KOHTp. | Jiabop.
4acos
paboT | OnbITOB
8 kuacc (68 u)
1 | Beenenue 4 2
2 | ATOMBI XMMUYECKHUX 3JIEMEHTOB 9 1 3
3 | IIpocteie BemecTBa 6 2
4 | CoequHEHMSI XUMUYECKIX dJIEMEHTOB 14 1 8
5 | M3MeHeHus1, NpOUCXOIAIIHUE C BEIIECTBAMU 12 1 2
6 IIpakTukym 1 «IIpocreiimme onepauuu ¢ 3
BEIIECTBAMUY
7 PactBopenue. PactBopsl. CBolicTBa pacTBOpPOB 18 1 18
JIEKTPOJIUTOB
8 [Tpaktukym 2 «CBOMCTBa pacTBOPOB 1
HJIEKTPOJIIUTOBY
9 | O6o6menue 3a kypc 8 kinacca 1
UTOr0 68 4 35
TemaTH4eckoe njaHupoBanme 9 Kiaace
Koa-Bo | Koa-Bo
Koxa-Bo
Ne Tema KOHTp. | Jabop.
4acos
paboT | ONbBITOB
9 kuacc (68 u)
Beenenue. OOmias xapakTepUCTUKa XUMUYECKUX
AJIEMEHTOB ¥ XUMHUYECKUX PEaKIuil.
1 | [IepuoanyecKkuil 3aKOH U IIEPUOAUYECKAS 10 1 11
cUCTEMa XUMUUYECKUX 3jieMeHToB J[.W.
MenneneeBa
2 | Tema 1. Metamibl 14 1 8
3 Tema 2. IIpaktukym 1 «CBoiicTBa METAIIIOB U 2
UX COEAVNHEHUI»
4 | Tema 3. Hemerammsl 25 1 22
5 Tema 4. [Ipaktukym 2 «CBOMCTBA COETMHEHUI 3
HEMETAIJIOB»
Tema 5. O60011eHNE 3HAHUI IO XUMUH 32 KYpC
6 | ocHOBHO# miKobl. [loaroToBka K 14 1
rocyaapcTBeHHol urorosoit arrecranuu (I'MA)
UTOI0 68 4 41




4. Conepxxanue y4eOHOro Kypca

Conep:xanue TeM y4eOHOro Kypca XuMum 8 Kjace

n/n

HasBanmne
pa3nena

Koan
YyecTB
0
JacoB

Kparkoe conepxanue

Buasl
KOHTPOJI
a1

8 kiacce

Bsenenue

XUMHsI — HayKa O BEIIECTBAX, UX CBOMCTBAX U
MPEBPAILECHUSAX.

[ToHsiTHE O XMMHUYECKOM 3JIeMeHTe U (hopMax ero
CYIIIECTBOBaHMS: CBOOOJHBIX aTOMax, MPOCTBIX U
CJI0KHBIX BELIECTBAX.

IIpespamenus BEILECTB. Otinune
XUMUYECKUX DPEAKUUH OT (U3UYECKHX SBICHUN"
Ponb xuMuu B KU3HU 4YeJoBeKa. XeMouiaus u
xemodoous.

KpaTkue cBeneHuss M3 HCTOPUU BO3HUKHOBEHMS
u passutus xuMuu. llepuon anxumuu. Ilonstue o
¢miocopckom kamue. Xumus B XVI B. Pa3sutue
xumuu Ha Pycu. Ponp OTE4EeCTBEHHBIX YYEHBIX B
CTaHOBJIEHUM XMUMHUUYECKON Hayku — paboTsl M. B.
Jlomonocosa, A. M. byrneposa, JI. 1. Menneneesa.

Xumuyeckas CHUMBOJIHKA. 3Haku
XUMHMUYECKUX DJJIEMEHTOB U IPOUCXOXKACHUE UX
Ha3BaHuil. Xumuueckue Qopmynsl. MuHmexcsl u
kod(p¢unrentel. OTHOCHTENBHBIE aTOMHAs U
MOJIEKYyJIsIpHass Maccbl. Pacuer MaccoBoi 1o
XUMUYECKOTO 3JIEMEHTa 10 (OopMyJie BEeIeCTBa.

[lepuonnueckass cucreMa XMMHUYECKUX DJIEMEHTOB
. W. MengeneeBa, ee CTpyKTypa: Malible
u OoybliMe TEPUOIbl, TPYNNIBl W MOATPYIIIIHI
(rmaBHas u moOouHast). [lepuomuueckas cucrema
KaK CIIPAaBOYHOE MMOCOOUE ISl TOTyYEHUS CBEICHU N
0 XUMHUYECKHUX IIEMEHTAX.

JlaGopat
OpHBIN
onbIT Ne

1,2

ATOMEI
XUMHAYECKAX
3IIEMEHTOB

ATOMBI Kak (opMma CYyIIECTBOBAHUS XUMHYECKUX
351eMeHTOB. OCHOBHBIE CBEICHMSI O CTPOCHUHU aTo-
MOB.  Jloka3zarenbCTBa  CIIO)KHOCTH  CTPOCHMS

JlaGopat
OpHBII
onbIT Ne
3-5,
KonTpon




atroMoB. OmnbiTel Pezepdopna. [Tnanerapuas moaens
CTPOEHUs aTOMa.

CocraB aTOMHBIX sJ€p: INPOTOHBI M HEWTPOHBI.
OtHocuTenbHas aToMHas macca.
B3aumocBsI3b MOHATUH « TPOTOH », « HEUTPOH », «
OTHOCHTEJIbHAs aTOMHas Macca».

M3meHeHne yncia IpOTOHOB B Aape aTomMa — 00-
pa30BaHUE HOBBIX XMMHUYECKUX JIEMEHTOB.

N3meHeHHne uyucna HEUTPOHOB B sApe aToma
—  oOpasoBanue  u3oronoB.  CoBpeMeHHOE
ONpe/ICTICHUE TMOHATUS «XUMHYECKUU BJIEMEHT.
N30TOmBl Kak pa3sHOBHUAHOCTH aTOMOB OJHOIO
XMMUYECKOTO JIEMEHTA.

DNEKTPOHBI. Crpoenue JJIIEKTPOHHBIX
000JI0YeK aTOMOB XUMHUYECKHX 37eMeHTOB No 1—
20 nepuoau-yeckoii cuctemsl JI. . Menneneena.
[TonsTHE O 3aBEpUICHHOM U HE3aBEPUICHHOM
AJIEKTPOHHOM CJI0€ (IHEPrEeTHUECKOM YPOBHE).

Ilepuoanueckas cucTeMa XMMHUYECKUX HJIEMEHTOB
J. U. MenneneeBa u CTpoe€HUE aTOMOB: (pusnye-
CKUM CMBICII ITOPSIAKOBOTO HOMEPA JJIEMEHTa, HOME-
pa IpymIsl, HOMepa epuoaa.

W3MmeHeHne uncia 3J€KTPOHOB HA BHEIIHEM 3JIEK-
TPOHHOM YPOBHE aTOMa XHMMMUYECKOIO 3JIEMEHTa
— oOpa3oBaHue MOJIOKHUTEIBHBIX u
OTpPHULIATENBHBIX HOHOB. MoOHBI, 00pa3oBaHHbIE
aTOMaMH METaJUIOB M HeMeTauloB. [IpuuuHbI
U3MEHEHUS METAJUIMYECKUX W HEMETaJNIMYeCKHX
CBOMCTB B MEpHOJAX U TpymHmax.

O6pa3zoBanue OuHapHbIX coenuHeHui. [lonstue 06
MOHHOM cBs3u. CxeMbl 00pa30BaHUs HOHHOH CBSI3H.

B3aumopeiicTBie aTOMOB XUMHUYECKHX JJIEMEHTOB-
HEMETANIOB MeXAy co0oii — oOpa3zoBaHue
IBYX aTOMHBIX MOJIEKYJl TIPOCTHIX BEILIECTB.
KoBaneHtHast HemoysipHass XUMHYECKas CBSI3b.
DNEeKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYIIHI.

B3aumopeiicTBie aTOMOB XUMHUYECKHX JJIEMEHTOB-
HEMETANIOB  MeXAy co0oii — oOpa3zoBaHue
OWHaApHBIX COCIMHEHUH HEMETAaJIJIOB.

bHast
pabota
Nel




DNEKTPOOTPULIATEIBHOCTD. IlonsTne 0
KOBAQJICHTHOU IOJISIPHOM CBSA3U.

BzaumogeiicTBrie aTOMOB XUMHUYECKUX DJIEMEHTOB-
METAJUIOB MEXAy co0oil — oOpazoBaHHe MeTai-
JIMYECKUX KpUCTAJUIOB. Iloustue 0
METaJJINYECKOM CBSI3H.

IIpocTeie
BEILlECTBA

[TomoxkeHrne METauioB U HEMETAUIOB B IEPUOIMU-
YECKOW CHUCTEME XUMHYECKux sjemeHToB J[. .
MenneneeBa. BaxHeilue npocCThle BELIECTBA —
METaJLIbL. JKeJIe30, AJIOMHUHHUM, KaJblMi, MarHuu,
HaTpuil, Kanmil. OOmume ¢usnueckue CcBoicTBa
METaJIOB.

Baxwneline npoctele BELIECTBA — HEMETAJUIBI,
oOpa3oBaHHBIC aTOMaMH KHCIOpPOJa, BOJOPO/A,
azora, cepsl, (ocdopa, yrmepoga. CrocoOHOCTH
aTOMOB XHMHYECKHX SJIEMEHTOB K 0Opa30BaHUIO
HECKOJIBKUX TMPOCTHIX BEHIECTB — aJUIOTPOTIHS.
AnnotpornHeie MOaupHUKaMK Kuciopoaa, Gocdopa
U oJoBa. MeTainuyeckne U HEMETAUTMYECKUe
CBOMCTBa MpOCThIX BemecTB. OTHOCUTEIHHOCTH
JCNCHUS TPOCTHIX BEIIECTB HAa METAUIBl U
HEMETaJLIBI.

IlocrosiHHas ABorajpo. KomnnuecTso
Bemectea. Mouss. MossipHasgs macca. MoutspHBbIi
00BeM razoo0pasHbIX BenlecTB. KpaTHble eAMHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMIIOMOJIb,
MUUIAMO-JIIPHasT WU KWIOMOJISIpHAas  Macchl
BEIIECTBA, MWUIM-MOJIIPHBIA W KHUJIOMOJISIPHBIN
00BEMbI ra3000pa3HBIX BEIIECTB.

PacueTrsl ¢ HCIOIB30BaHUEM MOHATHH KOJHUYECTBO
BEI[ECTBAY», KMOJISIPHAS MACCa», KMOJISIPHBIN 00beM
ra3oB», «IIOCTOSIHHAs ABOTaJIpoO».

JlaGopat
OpHBII
onbIT Ne
6-7

CoennaeHus
XUMHYCCKHUX
SJICMCHTOB

14

Crenenp OKHUCIICHUS. Omnpenenenne
CTETIEHH OKHUCIJICHUS 3JIEMEHTOB IO XHMHUYECKOMH
¢dopmyne coemunenusi. CocraBieHue (Gopmyi
OWHApHBIX COCIUHEHUH, oOOmMi crmocod ux
Ha3bIBaHWs. bBHUHapHBIE COEAMHEHMS: OKCHJIB,
xaopuabl, cynbuast u ap. CocTaBieHHe UX
¢dopmyn.  IlpencraBurenn  OKCHUAOB:  BOJA,
YIJIEKUCIIBIH ra3 U HerameHast U3BeCTh.

JlaGopat
OpHBII
onbIT Ne
8 — 15,
KonTpon
bHas

pabota
Ne 2




Hpe,Z[CTaBI/ITeJII/I JICTYYUX BOJOPOAHBIX
COGHHHGHHﬁ: XJIOPOBOOOPOA 1 aMMHUAK.

OcHoBaHus1, UX COCTaB U Ha3BaHUs. PacTBopuMocTh
OCHOBAHUU B BOJIE. Tabmuma
pPacTBOPUMOCTH THIPOKCUIOB M COJIEM B BOJE.
[IpeacraBurenu wmeno4Yen: TUAPOKCHUIBI HATPHS,
Kamuss M Kanblus. [loHsATHE O KadyecTBEHHBIX
peakuusax. HMunukartopsl. I3MeHeHHEe OKpacku
VH]JIMKATOPOB B 1IEJIOYHOU Cpee.

Kucnotsl, ux cocraB u HazBanws. Kiaccudukanus
kucioT. [IpencraBurenu KuciaoT: cepHasi, CoIsiHas U
azoTHas. M3MeHeHME OKpacKM HWHIUKATOPOB B
KHUCJIIOTHOM CpeJie.

Conu Kak INpOU3BOJAHBIE KHUCIOT U OCHOBAHHUH.
Nx cocraB m Ha3BaHudA. PacTBOpUMOCTBH coieill B
Boje. IlpencraBurenu cosei: XJIOpUA HATpUs,
KapOoHat u gocdaT KaabIus.

AMopdHBIE U KPUCTATUIMYECKUE BEIIECTBA.

MexMoeKyIsspHbIE B3aUMOACUCTBUA. THIIBI Kpu-
CTAJUIMYECKUX DPELICTOK. MOHHAsA, aTOMHas, MOJe-
KylIsspHas M  MeTajulndyeckas.  3aBUCUMOCTb
CBOMCTB BEUIECTB OT THUIIOB KPUCTAUIMYECKUX
PEILIETOK.

BemectBa MOJICKYJIAPHOT'O u
HCMOJICKYJIAPHOTO CTPOCHMUH. 3aKOH MHOCTOSIHCTBA
COCTaBa Ui BCHICCTB MOJICKYJIIPHOI'O CTPOCHUS.

YucTele  BemecTBA U CMECH. [Tpumepsl
KHUJKUX, TBEPAbIX U Tra3000pa3HBIX CMECEH.
CBolicTBa YMCTBIX BEIIECTB M cMece. X cocTas.
MaccoBass 1 00beMHAs JOJH KOMIIOHEHTAa CMECH.
Pacuernl, cBA3aHHBIC C HMCIOJIb30BAHMEM ITOHSATHUS
«ITOTISI».

N3menenus,
MIPOUCXOASAIINE
C BEII[ECTBAMHU

12

[ToHsiTHE SABJIEHUI KAaK U3MEHEHHUI, TPOUCXOIAIINX
¢ BemiecTBaMH. SABIeHUS, CBI3aHHBIC C U3MEHECHUEM
KPHUCTAJUIMYECKOTO  CTPOEHHUsI  BEWIECTBA  IpHU
MOCTOSIHHOM ~ €ro  cocTtaBe, —  (usudeckue
spiaeHusa. Dusmyeckue ABJICHUS B XUMUM.

JlaGopat
OpHBII
onbIT Ne
16 - 17,
KoHnTpon
bHas




TUCTUIUISALMS, KPUCTAJUIM3alMs, BbIMIApUBAHUE U
BO3TOHKA BEIECTB, EHTPUPYTUPOBAHHE.

SIBneHus, CBA3aHHBIE C M3MEHEHUEM COCTaBa Be-
LIECTBA, — XUMUYECKUE peakuuu. [IpusHaku u yc-
JOBUS  IPOTEKaHUs  XUMHUYECKHX  pPEaKLUU.
[Tonsitue 00 5K30- M PHAOTEPMUUECKUX PEAKLIUAX.
Peaknuu  ropeHus  Kak = 4acTHBIM  Cllyda
DK30TEPMHUUYECKUX PpEaKIUd, MPOTEKAIoUUX C
BBIJICJICHUEM CBETA.

3akoH COXpaHEHUs MaccChl BEIIIECTB.
XuUMHUYECKUE ypaBHEHUS. 3HAYCHHE WHJICKCOB H
K03((ULIHEHTOB. CocraBnenue ypaBHEHUH
XUMHUYECKUX PEAKLIUH.

Pacuersl mo xumuueckum ypaBHEHUSM. Pemienue
3aja4 Ha HaXO0XKJICHUE KOJIMYeCTBa
BEIIECTBA, MACChl MM 00bEMa MPOAYKTa PEAKIUU
M0 KOJHMYECTBY BEIIECTBA, Macce WIU 00beMy
HCXOJHOTO BeliecTBa. PacueTsl ¢ MCIOJIb30BaHUEM
MMOHSTHUS «J0JIS», KOTAa HCXOJHOE BEILECTBO JAHO B
BHUJIE pPAcTBOpPA C 3aJaHHOM MacCOBOM J0JIEH
PacTBOPEHHOTO BeEllleCTBa WA COIEPIKUT
ONIPEAEIIEHHYIO JIOJIIO IPUMECEN.

Peakuuu pasnoxkenus. Ilonstne o ckopocTH Xu-
MHU4eckux peakuuid. Katamuzatopsl. @epMeHTHI.

Peakuuu coegunenus. Karanuruueckue u Heka-
TanuTudeckue peaknuu. O6patuMeie U HeoOpaTH-
MbI€ PEAKLIUH.

Peakmun 3aMCIICHM . 3J’ICKTpOXHMH‘-ICCKHfI
pAaa HaHpH)KCHI/II\/'I METAJIOB, €TI0 HCIIOJIB30BaHUC
IJIsL MMPOTHO3UPOBAHUA BO3MOXKHOCTHU IMPOTCKAHUA
peaKI_[I/Iﬁ MCKAY MCTAJUIaMU U paCTBOPAMU KUCJIOT.
Peakmun BBITCCHCHHA  OJHUX  MCTAJJIOB nus3
pacTBOPOB UX cojei ApYruMHu METAJJIaMMU.

Peakunn obmena. Peaknum HedTpanmuzanuu. Yc-
JIOBUSI TIPOTEKaHUS peakiuii oOMeHa B pacTBOpax
JI0 KOHIIA.

Tunbl XUMHUECKUX peakiuil (1o MpU3HAKY KIHCIIO0
u COCTaB HCXOJIHBIX BEILIECTB u
MPOAYKTOB PEAKIIMKU») HA TPUMEPE CBOWCTB BO/IBI.
Peaknusi pasznokeHuss —  3JEKTPOJIU3  BOJBIL.

pabota
Ne 3




Peaknun coenuHeHHs — B3aMMOJEHCTBUE BOJBI C
OKCHJaMH METaJUIOB U HeMeTauioB. [loHsTue
«THIIPOKCUIBIY. Peaknuum  3amemeHus = —
B3aMMOJICHCTBHE  BOABI C  IICTOYHBIMH U
[IeJIOYHO3EMENbHBIMU ~ MeTajulaMu.  Peakuuu
oOMeHa (na npumepe THIIPOJIN3A
cynb(hu1a aTOMUHUS U KapOua KaabLus).

[Ipaktukym 1
«IIpocrenimue
OIepaLuu ¢
BELIECTBAMU»

1. IpaBuna TeXHUKU OE€30MACHOCTH NpU padoTe B
XxuMu4eckoM kabunHere. [Ipuembl obpameHus ¢ ja-
60paTopHBIM o0opynoBaHuEM u
HarpeBaTeJIbHBIMU npuOopamu. 2. Habmonenus 3a
U3MEHEHHMSIMH, MPOUCXOIAIIUMU C  TOpALIeH
CBEUOM, M UX onucaHue. 3. AHAIU3 MMOYBI U BOJIBI.
4. IlpuzHaku  XUMHUYECKUX  peakuui. 9.
[IpuroroBiieHre pacTBOpa caxapa M ONpeAeTeHHE
MaccOBOH JIOJIM €ro B PacTBOPE.

IIpomex
YTOYHBIN
KOHTPOJI
b

PactBopenue.
PactBopsI.
CaoilicTBa
pacTBOPOB
JJIEKTPOJIUTOB

18

PacTBopeHne kak (M3MKO-XMMHUYECKUH Ipolecc.
ITonsatue 0 rujparax u
Kpuctauioruaparax. PactBopumocts.  Kpusble
pacCTBOPUMOCTH  KaK  MOJENb  3aBUCUMOCTH
PacTBOPUMOCTH TBEPABIX BEILECTB oT
TeMrneparypbl. HacblllleHHBIE, HEHACBILEHHBIE U
IIEPECHIILIEHHBIE PACTBOPHI. 3HAUEHUE DPACTBOPOB
JUISL IIPUPOJIBL U CENIBCKOTO XO3511CTBA.

[Tonsarue 00 ANEKTPOJIUTUYECKON
JTUCCOLUAIMU. ODJCKTPOJIUTHI W HEIICKTPOJIHTHI.
MexaHu3M  TUCCOLMALMU  DJCKTPOJIUTOB  C
pPa3IUYHBIM TUIIOM XUMHYECKOW CBsi3u. CTeneHb
ANEKTpONUTHYECKOM aucconranuu. CHIbHBIE H

cy1abble IEKTPOIIUTHI.

OCHOBHBIE MTOJIOKEHUS TEOPUHU DIEKTPOTUTHUECKON
JACCOLIMALMH. HNounnslie YpaBHEHUS
peakiuid. YCIoBUS MPOTEKAHHS peakluu oOMeHa
MEXKY JJEKTPOJUTAMU JI0 KOHIIA B CBETE MOHHBIX
MPEACTABIICHU .

Knaccudukarus HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukamnus. [uccounanus Kuc-
JIOT U UX CBOMCTBA B CBETE TEOPHUU AIEKTPOJIUTHUYEC-
CKOM auccounanuu. MoJeKylnspHble U HOHHBIE
YpaBHEHUS pPEakUud KHUCIOT. B3aumonenicTeue
KHCIIOT C MeTaUlaMHU. ODJIEKTPOXUMHUYECKUH psif
HaNpsLDKEHUH METauioB. B3anMonelcTBre KUCIIOT C

JlaGopat
OpHBII
ombIT No
18 - 35,
Hrorosa
i
KOHTPOJI
bHas
pabota




OKCHIAMH MeTauioB. B3aumMojaeiicTBUE KHUCIOT C
OCHOBAaHMSIMM —  peaKkuus  HEWTpaau3aluu.
Bzaumo neiictBue KHUCIIOT C COJISIMH.
Hcnonb3oBanue TaOMMIBI PACTBOPUMOCTH  JUIS
XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHu4, ux KJIaCCU(UKAIHSI.
Jluccomuanys OCHOBAaHMH M MX CBOHCTBa B CBETE
TEOpUHU AIEKTPOIUTUYECKON JUCCOITUAITIH.
B3auMonelictTBue  OCHOBAaHUII C  KHCJIIOTaMH,
KHCJIOTHBIMHM OKCHAAMH M COJIIMH. VIcnonb30BaHKe
TaONUIBI PACTBOPUMOCTH JUI XapaKTEPUCTUKH
XUMHYCCKUX CBOWCTB OCHOBaHMM. Paszmoxxenue
HEpPAaCTBOPUMBIX OCHOBAHUM [IPU HArPEBaHUMU.

Conun, ux kinaccupukanus MU JUCCOLMALUSA pa3-
JMYHBIX TUIOB coJiel. CBOMCTBA COJIEN B CBETE TEO-
pUH DJIEKTPOIUTUYECKON aucconuanuu. B3aumo-
JNEUCTBHE  COJIEM €  MeTa/ulaMM,  YCIIOBHS
IIPOTEKAHUs ITUX PeakUuid. B3aumonencreue comen
C  KHUCIOTaMHM, OCHOBAHUSAMH U COJISIMM.
Hcnonb3oBanue TaOIMIBI PAacTBOPUMOCTH IS
XApaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJICH.

O06o06menne cBefeHnit 00 okcuaax, UX Kiaccugu-
KaIlii ¥ XUMUYECKUX CBOICTBaX.

I'eneTnueckue pAABI MCTAJIJIOB u
HEMeETalJIoOB. I'eHeTHYeCcKas CBSI3b MCXKY KJIaCCaMU
HCOPraHN4YCCKUX BCIICCTB.

OKHCIIHTEIbHO-BOCCTAHOBUTEILHBIC PpCaKmuu.
OkuciuTenb u BOCCTAHOBHUTCIIb, OKHCICHHUE H
BOCCTAaHOBJICHHC.

Peakniun MOHHOTO oOMEHa U OKHUCIUTEILHO-BOC-
CTAHOBUTCJIBHBIC PCAKIIUU. CocraBnecHue YpaBHC-
HUHM OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX peaKuHﬁ
MCTOJAOM 3JICKTPOHHOTO Oananca.

CsoiicTBa MMPOCTBIX BCHIECCTB — MCTAJUIOB U HEMEC-
TaJJIOB, KHUCJIOT U COJIEM B CBETE HpeﬂCTaBHeHI/Iﬁ
00 OKHCIUTEILHO-BOCCTAHOBUTEIbHBIX mnmpouneccax.

[TpakTukym 2
«CBoiicTBa
pacTBOpOB
ANEKTPOIUTOBY

6. Monnble peakiuu. 7. YCIOBHs MPOTEKAHUS XU-
MUUYECKHUX PEAKLUN MEXY PACTBOPAMHU DJIEKTPOJIU-
TOB 10 KoHmIa. 8. CBoiicTBa KHUCIOT, OCHOBAaHWIA,

IIpomex
YTOUYHBIN
KOHTPOJI
b




OKCHJIOB U couield. 9. Perienune skcriepuMeHTaIbHbBIX

3az1ay.
9. | O6o6meHue 3a [loBTOopenue  marepmana 8  kjacca  —
Kypc 8 kimacca OCHOBHBIX TIOHSATHUM, 3aKOHOB W TEOPUU Uepe3
1 3HAKOMCTBO C JKU3HBIO U JEATEIbHOCTBIO YYEHBIX,
OCYLIECTBUBIINX UX OTKPBITHE.
Conep:xanue TeM y4eOHOro Kypca xumun 9 Kjace
Ne HasBanmue Komnn Kparkoe conep:kanue Bunabi
n/n pasaeiia 4ecTB KOHTPO
] JI
4acoB
9 kaace
1. | Beencnue. 10 XapakTepucTuka 3JIeMEHTa 10 ero mojoxkeHuto B | Jlabopa
Oomas Ilepuoanueckoil cucTeMe XUMUYECKUX 2JIEMEHTOB J[. | TOpHBIN
XapaKTepUCTUKA . MenneneeBa. CBoiicTBa OKCHUIOB, KHCIOT, | OIBITNe
XUMUYECKUX OCHOBaHMH W  comeid B  cBere  Teopuu | 1- 11
3JIEMEHTOB U JJIEKTPOJIUTUYECKON JUCCOLMALMM M OKHUCIICHHUS-
XUMUYECKUX BOCCTAHOBJICHUS. IlonsTne 0  IEPEXOAHBIX Komtpo
peakuui. anemMeHTax. AmdortepHocTh. ['eHeTmueckuil psa JIbHaA
[Tepuonnueckuit MEePEeXOAHOTO 3ieMeHTa. l[lepronnueckuii 3akoH U pabora
3aKOH U [Iepnoanueckas cucTeMa XUMHYECKHUX JIEMEHTOB /I. Nel
IIEPUOANYECKAs N. MenaeneeBa. XuMuueckas OpraHu3alus ;KMBOU U
cucreMma HEXUBOW IIPUPOABL. XUMHUYECKHM COCTaB sIpa,
XUMHUYECKUX MaHTUM U 3€MHOW KOPBL. XHMMHUYECKHUE JJICMEHTHI B
3JIEMEHTOB KJIETKaX  JKUBBIX  OpraHu3MoB.  Makpo- u
JN. MUKpoOdeMeHThl.  O0oOmieHne  cBeAeHUH O
MenpeneeBa XUMHUYECKUX peakusx. Knaccudukanus

XAMUYECKUX PEAKIUU IO PA3JIMYHBIM TMPHU3HAKAM:
«4HCII0 M COCTaB PEArupyIONIMX U O0Opa3yrOIIUXCs
BEIIIECTBY», «TEIUIOBON APQPEKT», «HAMPaBICHHUEY,
«M3MEHEHHE CTEIEHEH OKHCIIEHHS DJIEMEHTOB,
00pa3yloIUX pearupyomne BeIecTBa», «ga3za»,
IlonsiTe o

@DakTopshl,

«HUCIIOJIb30BAHUEC KaTajim3aTopa».

CKOPOCTH XUMHUYECKOU pEaKLuHu.

BIUSIOLUIME HA CKOPOCTh XUMHYECKHX pEaKIuil.
KaranuzaTopsl u

KaTaaus. WHruburopsi.

AHTHOKCUIAHTEL. JleMoHcTpanuu. Pazmugneie

dbopmel Tabmuiet J{. . MenaeneeBa. Monenu aToMOB




aneMeHTOB 1—3-ro mepuoaoB. MoJens CTpOCHUS
3eMHOTO m1apa (monepevHslii pa3pe3). 3aBUCHUMOCTb
CKOPOCTH XHUMHYECKOW pEaKIHH OT HPUPOJIBI
pearupyromux BeIIeCTB. 3aBHUCUMOCTb CKOPOCTH

XUMHUYECKON peakuuu oT KOHILICHTpaLuu
pearupyomux BEIIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakuuu OT IO AU
COIIPUKOCHOBEHMUS pearupyrommx BEIL[ECTB
(«xunsmuit - cyoi»).  3aBUCHMMOCTh  CKOPOCTH
XUMHUYECKON peakuuun oT TEMIIEpaTyphl
pearupyromumx BEILECTB. ['omorenHslit 5
reTePOreHHbIN KaTaJIU3bl. depMEeHTaTUBHBIN

karanus. Uarubuposanue.

Tema 1.
Meramnbl

14

ITonoxxenne MeramioB B Ilepuonnueckoi cucreme
xumudeckux anemenTtoB J. M. Menngeneena.
Meramueckass  KpUCTAJUIMYECKas  pelleTKa U
MeTaJulnyeckas  XUMH4Yeckas  cBsizb.  OOmue
¢usnueckue cBoiictBa MerawioB. CIutaBbl, uX
CBOMCTBA M 3HA4YeHHE. XUMHUYECKHE CBOMCTBA
METAJUIOB KaK BOCCTAHOBUTEJNIEH, @ TAKIKE B CBETE UX
IIOJIOKEHHUS B AIEKTPOXUMUYECKOM pany
HanpspkeHud MetaioB. Koppo3us MeTtamwioB u
crioco0bl 0OpBOBI ¢ Hel. MeTtansl B ipupoae. Oouiue
croco0bl ux moiydeHus. OOmas XapaKTepHCTHKA
IIEJIOYHBIX METAJUIOB. MeTaiubl B mpupoje. Oouue
cnocoObl  ux monydyeHus. CTpoeHHE aTOMOB.
[Ilemoynble MeTaulbl — IPOCTBIE  BEILECTBA.
Baxueiye COeIUHEHHUs LIEIOYHBIX METAUIOB —
OKCHUJIbI, THIPOKCH/IBI M COJH (XJIOPUIbI, KapOOHATH,
cynb(haThl, HUTPATHI), UX CBOMCTBA U MPHUMEHECHUE B
HapoHOM Xxo3siicTBe. Kanuitaeie ynoopenus. Oormas
XapaKTepUCTHUKa 3JIEMEHTOB I1aBHOM noarpymnmsl |l
rpynnbsl.  Ctpoenue aromos. IllenodHo3eMenbHbIe
MEeTaulbl — IPOCTBIE BellecTBa. BakHeumme
COCIVHECHUS LICIIOYHO3EMEIbHBIX METAJLIOB —
OKCHUJIBI, THIPOKCH/IBI M COJH (XJIOPUIbI, KapOOHATH,
HUTpAThl, Cyab(atel, Qocdarbl), UX CBOWUCTBA U
IIPUMEHEHHE B HApOAHOM XO3siicTBE. AJIIOMUHUI.
Crtpoenne aroma, (uU3MYECKHEe U XHUMHYECKHE
cBoiicTBa  mpocroro  BemecTBa.  CoenuHEHMS
QIIOMUHUS — OKCHJI U TUAPOKCH]I, UX aM(OTEPHBIit
Xapaxrep. Baxneiimue COJIX aIIOMUHUSL.
IIpumeHneHue antoMuHMS U ero coenuHenuil. JKeneso.
Crtpoenne aroma, (u3MYECKHMEe U XHUMHYECKHE
CBOMCTBA IPOCTOrO BeIleCTBA. [ eHeTHYeCKue psbl

JlaGopa
TOPHBIN
OTIBIT
Ne 12-
19

Kontpo
JbHAs
pabora
Ne 2




Pe2+ u Pe3+. Baxueiimue coiau xeiae3a. 3HaUCHHUE
JKeJle3a U €r0 COCAMHEHUM ISl IPUPOABI U HAPOJHOTO
xo3giicTBa. JlemoncTpanuu. OOpa3ipl MEI0YHbIX U
IETOYHO3EMENbHBIX MeTaoB. OOpa3ibl CIIaBOB.
BzanmopeiicTBue HaTpusl, IUTUSA U KAJIBLUA C BOJIOW.
B3anmopeiicTBue HaTpusi U MarHusi C KHUCIOPOJIOM.
BzaumopelictBue  MeTaNIOB C  HEeMeTaJUIaMM.
[Mony4yenue ruapokcuaos sxenesa (1) u (111).

Tema 2. CBoMCTBa METAIUIOB U UX COCIUHEHUN ®ponra

[Ipaktukym 1 JbHBIN

«CBoiicTBa 2 omnpoc

METaJJIOB U UX

COCIUHEHUI»

Tema 3. 25 OOmras xapakTepuCTHKa HEMETAUIOB: mojoxenue B | Jlabopa

Hemerasst Ilepuoanueckoil cucTeMe XUMUYECKUX 2JIEMEHTOB J[. | TOpHBIN
W. MenngeneeBa, OCOOCHHOCTH CTPOCHHS AaTOMOB, | OIBIT
AJIEKTPOOTPHUIIATEIBHOCTD (30) kak  mepa | Ne 20-
«Hemeraimuunoctn», pag 0. Kpucrammmueckoe | 41
CTPOEHHE HEMETAJUIOB — TPOCTHIX BEIIECTB.
Annotponus. PU3NYECKHE CBOICTBA HEMETAILIOB. Konrpo
OTHOCHTEIBHOCTD IOHSTHIi <METAILT» U KHeMETaLD», | *ohar
Bopopoa. Ilonoxenue Bogopona B Ilepuoanueckoi i‘ 36(;3

0

cucTemMe XxumMudeckux aneMenToB 1. M. Menaeneena.
CrpoeHune aroma u Monekyisl. Pusmueckue u
XMMUYECKUE CBOWCTBA BOJOPOAA, €ro IOJIYYCHHUE U
IIPUMEHEHHUE. Bona. CrpoeHue  MOJIEKYJIBI.
Bopoponnas  xumuyeckas  cBsi3b.  Dusnueckue
CBOlicTBa BOALL. AHOMAaJIMU CBOWCTB  BOJBI.
I'mapoduneuele U rUAPOQOOHBIE  BEIIECTBa.
Xumuueckue cBoiicTtBa BoAbl. KpyroBopoT Boabl B
npupose. Bogoouuctka. Aspauusi Boabl. bbITOBBIE
¢buapTpel. MuHEpanbHbie BOABL. J[UCTHILTUpOBAHHAS
BOJA, €€ TMoJiydeHHe U mpuMeHeHue. OOmas
XapakTepucTuka rajgoreHoB. CTpoeHue aTOMOB.
IIpocTeie BemecTBAa M OCHOBHBIE  COCOUHEHUS
rajloreHoB, UX cBoMcTBa. KpaTkue cBeneHus o xjope,
opome, drope u Hone. [IpuMeHeHHE TaJOTEHOB U UX
coelMHEHUH B HapoJHOM Xxo3diicTBe. Cepa. CTpoeHue
aToMa, aJJIOTPOIMs, CBOHCTBA M IPHUMEHEHHUE
pombOuueckoii cepel. Oxcuapt cepbl (IV) u (VI), ux
IoJIyueHue, cBoiictBa M mnpumeHeHue. CepHas
KHCJIOTa U €€ COJIM, MX IPUMEHEHUE B HApOJHOM
xo3siicTBe. IIpon3BOACTBO cepHON KHUCIOTHL A3OT.
CrpoeHne aroma M MOJIEKYJbl, CBOWCTBA IPOCTOTO




BelleCTBAa. AMMHAK, CTPOEHHE, CBOICTBA, MTOJIy4EHUE
n npumeHenue. Conm aMMOHUS, HUX CBOICTBa U
npumenenne. Oxcumpl azota (1) u (IV). AzorHas
KHCJIOTa, €€ CBOWCTBA M IpuMeHeHue. Hurpartsl u
HUTPUTBI, npobieMa  UX  COJEpXKaHHSI B
CEJIbCKOXO3SMCTBEHHOW  MPOAYKIUH.  A30THbIE
ynoopenus. ®ochop. CtpoeHue atoma, alIoTPOIus,
cBoiictBa ©Oenmoro u KpacHoro Qocdopa, ux
npumeHeHre.  OCHOBHBIE  COEOUHEHMS.  OKCHJ
docdopa (V) u oprodochopnas kuciora, Gocdarsl.
dochopubie ynodpenus. Yriepoa. CTpoeHue atoma,
AJJIOTPONHSI, CBOMCTBA MOAU(DUKAINH, TPUMEHEHHE.
Oxcunpr yrimepoaa ( | 1) u (IV), ux cBoiictBa u
npuMeHenune. KapOoHaThl: KaJblMT, O/, TOTAI, UX
3HAuUEHUE B MPUPOJAE U KU3HU uenoBeka. KpemHuil.
CrpoeHne aToMa, KpUCTaUNIMYECKUII KPEMHMMH, €ro
cBoiictBa u npumenenue. Okcun kpemuus (1V), ero
IIPUPOJIHBIE pa3sHOBUAHOCTU. CHUIMKaThl. 3HauY€HUE
COCIMHEHUN KPEMHUS B )KMBOW U HEKUBOU IPUPOJIE.
IloHdATHE 0  CWJIMKATHOM  INPOMBILIJIEHHOCTH.
HemoHcTpanuu. OOpasipl TaloreHOB — MPOCTHIX
BEILIECTB. B3auMoAeicTBUE TajJOr€HOB ¢ HATPHUEM, C
ayoMuHueM. BriTecHeHHne xiopoM Opoma mim oxa
U3 pacTBOPOB MX COJIEH. B3aummonelcTBue cepsl C
MeTaJlJIaMU, BOJOPOJOM u KHCIIOPOJOM.
B3aumopeiictBue  KOHLEHTPUPOBAHHOW  a30THOM
KHCIOTBIL ¢  Meapto.  Ilornomienne  yriem
PacTBOPEHHBIX BELIECTB WIH ra- 30B.
Boccranosnenne meau u3 ee okcuaa yriuem. O0pasibl
NPUPOJHBIX COEAMHEHWH Xiopa, cepbl, ¢ocdopa,
yriepoaa, kpemHus. OOpas3ubl BaKHEHIIUX JUIS
HapOJHOTO  XO34HCTBAa  Cyab(paToB, HHUTPATOB,
kapOoHaroB, hochaToB. OOpa3IbI CTEKNA, KEPAMHKH,

LIEMEHTA.
Tema 4. 3 CBOICTBa HEMETAJUIOB U UX COCIUHEHUM ®ponra
[TpakTukym 2 TBHBINA
«CBoiicTBa OIIpoC,
COeJUHEHUN JIOKJIaJ
HEMETAIIJIOB» bl
Tema 5. 14 Ilepuonnueckuii 3akoH u Ilepmonnyeckas cucrema | Mtoros
O6o0meHne xuMudeckux anmemeHToB JI. WM. Menpeneesa. | as
3HaHUU 110 @uU3HYECKUI CMBICII IOPSIKOBOIO HOMEpaA 3JIEMEHTA, | KOHTPO

XHMHH 3a KypC
OCHOBHOM

HOMEpPOB TMepuofa M TpPyHmnbl. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB JJIEMEHTOB W UX COECIUHECHUU B




IIIKOJIBI.
IToaroroBka k
rocyaapCTBEHHO
¥ UTOTOBOM
aTTecTaluu
(THUA)

Nepuojiax M TpyNmnax B CBETE NPEICTABICHUU O
CTPOCHUH aTOMOB HIIEMEHTOB. 3Ha4yeHue
[Tepuoanueckoro 3akoHa. Buabl XUMUYECKHUX CBSA3EH
U TUOBl KPUCTAUTMYECKUX PEIIeTOK. B3amMocBs3b
CTpOCHUSI W CBOWCTB BemecTB. Kiaccudukanus
XUMHYECKUX PEAKIHUA TO Pa3TUYHBIM MpH3HAKAM
(4UCII0O U COCTaB pearupyroumx U 00pa3yromuxcs
BEUIECTB; HAJIMUME IPaHULBl pasaena (a3; TernaoBon
3¢ deKT; U3MEHEHHUE CTENCHEeW OKHUCICHUS aTOMOB,
MCIIOJIb30BAHUE KaTajan3aTopa, HaIpaBlICHUE
npotekanusi). CKOPOCTh XUMHUYECKUX PEaKIUd |
¢dakTopsl, BausAomMe Ha Hee. OOpaTMMOCTb
XUMUYECKUX pPEaKUUHd U  CHOCOOBl  CMEIEeHUs
XHMUYECKOTo paBHOBecus. lIpocTeie M CIOXKHBIE
BellecTBa. MeTayulbl M HeMmeTasuibl. |'eHeTnueckue
pSABI METallIa, HEMEeTalla U MePeX0JHOTO MeTalia.
Oxcuapl W TUAPOKCUABI (OCHOBaHHS, KHCIOTHI,
ampoTepubie Tuapokcuael), Comm, HX cOCTas,
Kjaccuukanus U oOIMe XMMHYECKHe CBOMCTBA B
CBETE TEOPHHU IEKTPOIUTUUECKOHN TUCCOIMAIINY.

JbHAsT
pabota
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