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HHOACHUTEJIBHASA 3AIINCKA.

[IporpaMma Mo XuMMUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI COCTaBj€Ha Ha
OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOEHHMS OCHOBHOW 0O0pa3oBaTEeNbHONW MPOTPAMMBI
OCHOBHOTO o0miero oo6pazoBanusi, mnpencraBieHHbix B @I'OC 00O, a Takke Ha OCHOBE
¢denepanbHON paboyeil MporpamMmbl BOCIUTAaHHMA W C YY4ETOM KOHUEMIMU MPENoIaBaHHs
yueOHOTOo npeaMeTa « XUMHsS» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii @enepanuu.

[Iporpamma o xumuu pa3padoTaHa C LIeJIbI0 0Ka3aHUs METOINYECKON MOMOIIN YUUTETIO
B CO3/1aHUM paboueil mporpamMmel IO y4eOHOMY MIPEIMETY.

[IporpaMma mo XuUMUM Jac€T NPEACTaBIEHUE O LENIX, oOuell crpareruu oOydeHwus,
BOCIIMTaHUSI U PA3BUTUS OOYyYarOMIMXCS CpPEACTBAaMU Y4YEOHOTO IpeaMeTa, yCTaHABIMBAECT
o0s13aTeNIbHOE TPEMETHOE COJIepKaHue, MPEeIyCMaTPUBAET paclpeielieHHe ero Mo Kiaccam U
CTPYKTYPUPOBAHHUE 10 pa3jiesiaM U TEMaM MporpaMMbl 110 XUMHH, ONPENEIsIeT KOJINYECTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTUKU COJACpKaHMS, PEKOMEHIYEMYIO IOCJeI0BaTeIbHOCTh
W3YYEHUS XUMHUHU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Y4eOHOTO
polecca, BO3pacTHBIX OCOOEHHOCTEN 00ydaroluxcs, OnpeenseT BO3MOKHOCTU MpeaMeTa s
peannzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeNIbHOM MPOTpaMMBbl Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHHusl, a TakKe TpeOOBaHUM K pe3yibTaTaM 00y4eHUs XUMUU
Ha YpOBHE IleJied M3ydeHHsl IMpeiAMeTa M OCHOBHBIX BHJOB y4€OHO-IIO3HABATEIbHOMN
JEeSITEIbHOCTH 00Y4aroIIerocs 1o OCBOEHUIO y4EOHOTO COIeP KaHMUSL.

3HaHME XMMHUHU CIYKUT OCHOBOM JUIsl (popMHpOBaHHUS MHPOBO33PEHUs 0Oydarouierocs,
€ro MpeACTaBICHUH O MaTepHaJbHOM €AWHCTBE MHpPA, BAXXHYIO POJIb UIPAIOT (OpMHUpYEMbIE
XUMHEH MPeJICTaBICHHs O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 3BOJIOIMH BEUIECTB B IPUPO/IE,
O MYTSAX peuleHHs INI0OaJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKOM 0€3011acHOCTH, TPOOIIEM 3paBOOXpaHCHHUS.

HN3y4yeHue XUuMHMH CIIOCOOCTBYET:

o peanu3aiy BO3MOXHOCTEH JUTsl CAaMOPa3BUTUS U (DOPMUPOBAHUS KYJIbTYPhI JUYHOCTH, €¢
oOmeli 1 GyHKIIMOHATBLHON TPaMOTHOCTH;
o BHOCHT BKJIaJl B ()OPMHPOBAHUE MBINUICHUS H TBOPUYECKUX CIIOCOOHOCTEH OOYyUYaIOIIMXCs,

HaBBIKOB HMX CAMOCTOSITEIbHOM y4eOHON NeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOJMMBIX KaK B MOBCEAHEBHOW JKMU3HHM, TaK M B
podeccuoHalbHOM 1eATENbHOCTH;

J 3HAKOMHUT CO CHeuu(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOTO
B3IJIAa HA EAMHCTBO MPUPOAbI U UEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM JTallOM B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YyJarOIIUXCs;

. CHocoOCTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTCCTBCHHO-HAyYHBIM
3HaHUSM, K MPHPOJIE, K YEIOBEKY, BHOCHUT CBOWM BKJIAJ B JKOJIOTHYECKOE OOpa3oBaHUE
oOy4aromuxcs.

JlaHHble HampaBiieHUs] B OOYy4€HUM XMMHMH OOECIEUMBAIOTCS CIELUPHKON COAep)KaHUsS
y4eOHOTo mpeaMeTa, KOTOpbIM sBISETCSd MEJarorMyeckd aJanTUPOBAHHBIM — OTPaKEHUEM
0a30B0il HayKH XUMUU HA OTPEAEICHHOM 3Tare e¢ pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHMs OPHUEHTHUPOBAH HAa OCBOEHHE
00y4aroIMMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAYMMbIX OHATHH OpPraHN4ecKON XUMUH.

CtpykTypa cojiepXaHHus HpOrpaMMbl 10 XMMHUU Cc(HOpPMHpOBaHAa Ha OCHOBE CHCTEMHOTO
noaxona K e¢ usydeHuro. ColepkaHuE CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATHH O XUMHUYecKoW peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 10 NPHUHLUITY OCJIEJOBATEIBHOIO pPa3BUTHs 3HAaHUM Ha OCHOBE
TEOPETUYECKUX NIPEICTABIECHUN Pa3HOTO YPOBHS:
®  aTOMHO-MOJIEKYJISIPHOTO YUEHHMsI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

e [lepuonnueckoro 3akoHa /I.J1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;
®  YYEHHUs O CTPOCHMH aTOMa U XUMUYECKOU CBSI3H;
®  [peJCTaBICHUN 00 MEKTPOIUTUYECKON TUCCOLMALINN BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHUA PaCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU ITOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Ppa3BUBAIOTCS IIOCJIENOBATEILHO OT OJHOTO YPOBHS K JApPYromy,
BBIMONHASA (DYHKUUU OOBSICHEHUS M IMPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
MIPAKTUYECKOI0 IPUMEHEHMS U MOJy4YEHUs] U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl MO XMUMHH CHOCOOCTBYET (POPMHPOBAHHUIO MPEICTABICHUS O
XMMHMUYECKOM COCTaBIIAIOLIEH HAydyHOM KapTHHbI MHpa B JIOTUKE €¢ CHUCTEMHOW IpUpPOIbI,
LIEHHOCTHOTO OTHOIIECHMS K HAYYHOMY 3HAHUIO U METOJaM II03HAaHUs B Hayke. M3yuyeHne xumuu
MIPOUCXOJUT C MPUBJICUEHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUEOHBIX PEAMETOB:
«Okpyxaromuit Mup», «buosnorus. 5—7 kinaccb» u «Pu3nkKa. 7 KJIace».

[Ipu M3ydeHUHn XUMHUH MPOUCXOIUT (POpMUpOBAHHE 3HAHHMI OCHOB XMMHYECKON HAyKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH AEATEIILHOCTH 4YeJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYypbl. 3agadya y4yeOHOIro IpeJMeTa COCTOUT B
(hOpMHUPOBAHUM CHUCTEMBl XMMHUYECKHUX 3HAHUN — BaKHEMIIUX (PakToOB, MOHATHHA, 3aKOHOB M
TEOPETUYECKUX IOJO0KEHHUM, NOCTYNHBIX 00O0OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa
HayKH, B IPUOOILIEHNH K HAyYHBIM METOJ/IaM NO3HAaHMs MPU U3yYEHUU BELIECTB U XUMHUYECKHX
peakuuii, B GOPMHUPOBAHUM M PA3BUTUU MO3HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B y4eOHO-
[I03HABATEIBHON M y4eOHO-UCCIEN0BATENbCKON JEATENbHOCTH, OCBOCHUH MPAaBUII OE€30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMU B IOBCEIHEBHOM JKHU3HHU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHUE
MPUOOPETHN TaKKe LIEH, KaK:

o (hopMHpOBaHKME MHTEIUICKTYAILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOATENBHOMY HNPUHATUIO penieHui, CHocoOHOM
aIalITUPOBATHCA K 6I)ICTpO MCHAIOMMMCS YCIIOBHAM KU3HU,

. HaIpaBJIEHHOCTh OOYYeHHS Ha CHCTEMAaTHYeCKOEe NPHOOIIECHHE OOydJarommxes K

CaMOCTOSITENIbHON T103HABATEIbHOW JAEATEIbHOCTH, HAY4YHBIM METOJaM II03HAHUS,

(hopMUPYIOITUM MOTHBAIUIO U PAa3BUTHE CITIOCOOHOCTEN K XUMUU;

. obOecrieueHne YCJIOBUH, CIIOCOOCTBYIOIIMX TMPUOOPETCHHUIO OOYYAIONTUMHUCS OTIBITA
pa3HooOpa3HOM JesITeNbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KIIOYEBBIX HaBBIKOB
(KTrO4eBBIX KOMIETEHIIMH), MMEIOIIMX YHHUBEpPCAIbHOE 3HAYCHHE MJS Pa3IMYHBIX
BU/JIOB JI€ATEIHHOCTH;

J (dhopmupoBanue ooOmel PyHKIIMOHATIBHON U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
YHuclie YMEHUIl OOBACHATH M OLIGHUWBATH SIBICHUS OKPYXKAIOLIEro MHPA, HCIOJIb3YS
3HAHMUSI U ONBIT, MOJyYCHHbIC MPU H3YYCHUH XUMUU, MPUMEHITh HX MPU PEUICHUH
1po0sieM B OBCEIHEBHOM KU3HU U TPYAOBOM J€ATEIbHOCTH;

J (dbopmupoBaHue y 00ydaronuxcs T'YMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEGHHOCTH
XMUMHYECKUX 3HAHHWM Ui BBHIPAOOTKH SKOJOTHMYECKU Ie1eco000pa3HOro IMOBEACHUS B
OBITY U TPYIAOBOM JESITEILHOCTH B LIETISX COXPAHEHHsI CBOETO 3/I0POBbS U OKpY)KaroIen
MIPUPOIHOM Cpebl;

. pa3BUTHE MOTHBAIMM K OOy4YeHHIO, CIOCOOHOCTEM K CAMOKOHTPOJI |
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUS OOIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(UIIS U HANIPABICHHOCTH JaibHeHIIero ooyueHus.

OO1ee 4yKcno 4acoB, peKOMEHIOBAHHBIX IS M3Y4YeHHUS XUMUHU, — 136 yacoB: B 8 kiacce —

68/102 yacos (2/3 yaca B Hemenmo), B 9 kimacce — 68/102 vacos (2/3 vaca B HEIEIIO).

IInanupyemvie pe3yromamsl 0C80€HUS NPOSPAMMbBI NO XUMUU HA YPOBHE OCHOBHO20
obuje2o 0bpazosanus.

N3ydyeHne xumuM Ha ypOBHE OCHOBHOTO 0Omiero o00pa3oBaHUS HANpaBIEHO Ha
JNOCTHKEHHE OOYYaIOIIMMUCS JUYHOCTHBIX, METANpEJAMETHBIX M TPEIMETHBIX pPE3yIbTaTOB
OCBOEHHS y4e€OHOTO MIpeIMeTa.

Jluunocmuvsie pPE3yNbTaThl OCBOEHHUS MPOTPAaMMBI OCHOBHOTO OOIIEro oO0pa3oBaHUs
JOCTUTAIOTCS B X0/ie¢ 00YYCHUS XUMUU B €MHCTBE Y4eOHON U BOCIUTATENHHOM IEATEIHHOCTH B
COOTBETCTBUU C  TPAAMIIMOHHBIMH  POCCHUHCKUMHU  COIMOKYIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMU, MPUHATHIMU B OOIIECTBE MpaBUIAMH U HOPMAaMH TOBEACHUS U



CIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLTUATHA3AINH 00YUaOITUXCS.

JIn4HOCTHBIE PE3YJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCA PYKOBOJICTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH U pacIIUpPEHUE OMbITa JEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) maTpUOTUYECKOTO BOCIUTAHUS:

LIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U
HAay4dHOMY HACTEJNI0, TOHUMAaHUs 3HAYCHUS XUMUYECKOW HAYyKHM B KU3HU COBPEMEHHOTO
oOmiecTBa, CIIOCOOHOCTH BIIAJICTh JIOCTOBEPHOW MH(MOpMamMel 0 MEepeIOBBIX JOCTIKCHUIX U
OTKPBITHSX MHUPOBOH M OTCUYCCTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpOICTBE MHpa U 00ILIECTBA;

2) TpaKaHCKOTO BOCIIMTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOpMax W MpaBUJIaX MEXIMYHOCTHBIX OTHOIIEHUUW B
KOJUUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-
HCCIIEI0BATEILCKOM, TBOPUECKON U IPYTUX BUIAX NEATEIbHOCTH, TOTOBHOCTH KpPa3HOOOpa3HOU
COBMECTHOM JESATEIBHOCTH TPHU BBIMIOJHEHUU YYEOHBIX, TTO3HABATENbHBIX 3aJ1a4, BHIMOJHECHUHN
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YUY€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOTIOMOIIM B TIPOIleCcCE€ ATOM ydeOHOUW MAESTeNIbHOCTH, TOTOBHOCTH OIIEHHMBATH CBOE
MOBEJICHNE W TOCTYNKH CBOWX TOBAPHINEH C TMO3WIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB;

3) HIEHHOCTH HAYYHOTO MO3HAHU:

MHPOBO33PEHUECKHX  TPEJCTABIEHWA O BENIECTBE W  XUMHUYECKOW  peaKIluw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABISIOMIMX OCHOBY ISt
MOHUMAHMsI ~ CYIIHOCTH HAYYHOM KApTUHBI MHpa, MPEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOTHONU Cpeloi, 0 poJsin
XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJy4Y€HHE HOBBIX 3HAHHUI MO XUMUH,
HEOOXOIUMBIX sl 00BSICHEHUS HAOIIOAAEMBIX ITPOIIECCOB U SIBJICHUIA;

MO3HaBaTeIbHON, HHGOPMAITMOHHON U YUTATEIbCKOW KYJIbTYphl, B TOM UYHCJIE HABBIKOB
CaMOCTOSITEIBHOW pabOThl C y4eOHBIMHU TEKCTaMH, CIPABOYHOW JUTEPATYpOH, HOCTYITHBIMH
TEXHUYECKUMU CPeJICTBAMU HH(OPMALIMOHHBIX TEXHOJIOTU;

uHTepeca K 00y4eHHIO U MO3HAHUIO, JH0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTHU K
camM000pa3oBaHUIO, TIPOEKTHOM W UCCIIEIOBATEIBCKON NESTENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJICEHHOCTH U YPOBHS 00y4YeHHS B JAajbHEMIIEM;

4) GopMUPOBAHUS KYJIBTYPbI 3I0POBbSI:

OCO3HAHUSA IIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 3/0POBbI 00pa3 JKU3HHM, OCO3HAHHS TOCIEICTBUN U HENPHUATHS BPEIHBIX
MpHUBBIUEK (YHOTpEONEHUsI AIKOTOJisd, HApPKOTUKOB, KypEHHs), HEOOXOIUMOCTH COOIIOACHHUS
npaBuil 0€30MacHOCTH MpU OOpalleHHH C XMMHUYECKHMHU BeEIIeCTBaMU B OBITY U peallbHOU
KU3HU;

5) Tpy1oBOrO BOCIIUTAHHUS:

MHTEpeca K MPaKTHUECKOMY M3YyYEHHIO Mpodeccuil U Tpya pa3InyHOro poja, yBaKeHHE
K Tpydy M pe3yidbTaraM TpPYAOBOM MAESITENbHOCTH, B TOM YKCIIE€ Ha OCHOBE MNPUMEHEHHS
MpeIMETHBIX 3HaHUM 1O XWMHH, OCO3HAHHOTO BBIOOpa WHAMBUAYAIBHON TpaeKTOPUU
MPOJIOJKEHHUST OOpa30BaHMsl C YY4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHONW NIeATENbHOCTH U
pa3BUTHUS HEOOXOUMBIX YMEHHI, TOTOBHOCTh aJaliTUPOBATHCS B MPOQeCcCHOHANTBHON cpeie;

6) 9KOJIOTUYECKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOT0 OTHOIIEHUS K MPUPOAE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €¢ CYIIECTBOBAHMS, MOHUMAHUS IEHHOCTH 3J0POBOTO U Oe30macHOro odpasa
KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3MYECKOMY U  ICUXHYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOMIOJCHHsS MPaBMJI OE30MAaCHOTO MOBEICHHS MpH padoTe ¢
BEILIECTBAMHU, a TAK)XKE B CUTYallUsX, YIPOKAIOIIMX 3I0POBBIO U )KU3HU JIOJEH;



CIIOCOOHOCTH TPUMEHSTh 3HAHWs, TOJTy4aeMble TMPU W3YUYCHUU XUMUU, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIIEH NPUPOIHOW CPEAOM, MOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpBl, OCO3HAHHSI INI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTed MX pelIeHus
MOCPEICTBOM METOJ0B XUMUH;

HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHS pPYKOBOJCTBOBATHCS MM B II03HABATEIbHOM,

KOMMYHUKATUBHOM U COIMAJIbHOW MMPAKTHUKE.
Memanpeomemnsie pesyrbmamsi. B cocTaBe MeTamnpeIMETHBIX pE3YAbTaTOB BBIICISIOT
3HaYMMbIe s (OPMUPOBAHHMS MHPOBO33PEHUs] OOIICHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHLUI, TUIIOTE3a, (pakT, cucTeMa, MpoIecc, IKCIEPUMEHT U JPYroe. ), KOTOPbIE UCTIONb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax W IMO3BOJSIOT HAa OCHOBE 3HAHMH W3 OTHX
npeaMeToB  (GOpPMHpPOBATh NPEACTABICHWE O [EJIOCTHOW HAyYHOHM KapTUHE MHpa, U
VHUBEpCaJIbHBIC Yy4eOHBIC ICHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, DPETYJISTHBHBIC),
KOTOpBIE 00eCIeYnBar0T (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHUPOBAHHIO H
OCYIIECTBIICHHIO  Y4eOHOW  NesATeNbHOCTH.  MeTranpeaMeTHble  pe3yinbTaThl  OCBOCHHS
o0Opa3oBaTeNbHOW  TPOTPaMMBI MO  XHMHUH  OTPAKAalOT  OBJAJICHUE  YHUBEPCATbHBIMH
MMO3HABATEIFHBIMU JICUCTBHUSMH, B TOM YHCIIC:

1) 6a30BbBIE JIOTHYECKUE JICHCTBHS:

YMEHHE HCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHHUS] TPH OCBOCHWU 3HAHWH:
pacKpbIBaTh CMBICT XHUMHYECKHX IOHATHH (BBIACIATH HMX XapaKTepHbIC TMPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMHU MOHITHIMH), UCTIOJIH30BATh TIOHATHS JUTSI OOBSICHEHUS
OTNENbHBIX (PAKTOB W SBJICHHHA, BBIOMPATh OCHOBAHWUS W KPUTCPUH IS KiIacCU(UKAIAN
XHUMHYECKUAX BEIISCTB M XHMHYCCKHUX PEAKIUi, YCTAHABIIUBATH MPUIHMHHO-CJICICTBEHHBIC CBS3H
MEX Ty 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTHYCCKHUE PacCyXICHUS (MHIYKTHBHBIC, e TyKTHBHBIC,
10 aHAJIOTUH ), TPOBOJAUTD BHIBOJIbI M 3aKJIIOUEHUS;

yYMEHHE MPUMEHSATH B MpOIlecce MO3HAHUS MOHATHS (MPEeIMETHbIE U METanpeaIMeTHbIE),
CUMBOJIMYECKUE (3HAKOBbIE) MOJENM, HCIOJb3yeMble B XHMHUH, MPEOOpPa3OBHIBATH LIMPOKO
MpUMEHsIeMble B XUMHUH MOJEIbHbIEC MPEACTaBICHUS — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
xuMuueckas ¢GopMyina M ypaBHEHHE XUMHUYECKOW peakuuu — NpU pelleHHH Yy4eOHO-
MO3HABATENIbHBIX 33Jay, C YYCTOM OTUX MOJIENbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYHIECTBEHHbIE NMPU3HAKH H3Yy4YaeMBbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEAKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIC CBS3U U
MIPOTUBOPEYUS B U3y4AEMBbIX MPOIECCAaX U SBICHUSIX;

2) 6a30BbIC UCCIIE0BATEIbCKHE ICHCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
TakkKe B KauecTBE OCHOBBI JUIsi (OPMHUPOBAHUSA TUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

MpHOOpEeTEeHNE OMBITA MO IUIAHUPOBAHUIO, OPraHU3allid U TPOBEICHHUIO YYCHHUECKUX
AKCIEPUMEHTOB: YMEHHE HAOII0aTh 32 X0JI0M MPOIECcca, CAMOCTOSTEIbHO MPOTHO3UPOBAThH €r0
pe3ynbTaT, (hopMmynupoBaTh 000OIIEHUS U BBIBOABI MO pe3yibTaTaM IPOBEICHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIeNIaHHON padoTe;

3) paborta ¢ uadopmanueii:

YMEHHE BBIOMPATh, aHAJIM3UPOBATH W HHTEPIPETHPOBATH HHGPOPMAIUIO PA3NTUYHBIX
BUJIOB U (OpM TMPEACTaBICHHS, MOIY4aeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISpHAs
TuTepaTypa XMMHYECKOTO COJEp)KaHUs, CIOpaBOYHbIe MocoOusi, pecypchl HWHTepHera),
KPUTHYECKH OIEHUBATh MPOTHUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATH Pa3INYHbIE METObI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe HHpOpMALNK U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BBITIOJIHEHHUSI y4eOHBIX U TO3HABATENBHBIX 33124
OTIpeNIeICHHOTO THMA, MPUOOpPETeHHE OMbITa B OOJACTH HCIOJIB30BaHUS HH(POPMAIIHOHHO-
KOMMYHHKATHBHBIX TE€XHOJOTUH, OBIIA/ICHUE KYIbTYpOil aKTHBHOTO MCIOJIB30BaHUS PA3IUYHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy MpeacTaBlIeHUs
nH(MOpPMAllUd U WUTIOCTPUPOBATH pElIaeMble 3a7auyd HECIOXKHBIMU CXEMaMH, JuarpaMmMami,
Apyrumu popmamu rpaguku U ©X KOMOMHALMSAMU;



YMEHHME HCII0JIb30BATh W AHAJIU3UPOBATH B IIPOLECCE Y4eOHOM M HUCCIIEOBATEIBCKOMN
NEATeTbHOCTH UH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAOLIEH IPUPOJHOU CPEMBL;

VY oOyuatomerocss OyayT chOpMUPOBAHBI CIEAYIOUIUE VHUBEPCAIbHbIE KOMMYHUKAMUBHbIE
oeticmeust:

YMEHME 3a/1aBaTh BOIPOCHl (B XOJ€ Auajgora M (WiaM) IUCKYCCHU) IO CYILECTBY
oOcyxknaeMoli TeMbl, (OPMYIHPOBATH CBOU MPEUIOKECHUS OTHOCHTEIBHO BBITIOJHEHHS
MPEeI0KEHHOM 3a/1a4u;

npuoOpeTeHHEe  OMbITa  IPE3CHTAIMH  PEe3yJbTaTOB  BBHIMOJIHEHUS  XUMHUYECKOTO
JKCIIEpUMEHTa (J1TA00OpaTOPHOTO OIbITa, JTA0OPAaTOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, y9eOHOTO TIPOEKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOM CO  CBEpPCTHHKAMM  [I03HABATEIbHOW U
HCCIIEIOBATENIbCKON AESITEIbHOCTH MpPH PEIICHWH BO3HUKAIOIIUX IMPOOJeM Ha OCHOBE ydeTa
OoOLIMX HMHTEPECOB U COIJIACOBaHUS MO3ULUN (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHMA, ONpe/esieHIe KPUTEPHEB TI0 OI[EHKEe KayecTBa
BBITIOJTHEHHOW pabOTHI U IpyTHe);

VYV o6yuaromerocsi 0yayr chOpMUPOBaHBI CIEAYIONINE YHUBEPCAIbHBIC PEryIsTUBHbBIC
JIEWCTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LEeTU JesITebHOCTH, TUIaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTh, BHIOWPATH
Haumbonee d¢¢dexkTuBHbIE CMOCOOBI  pelleHus y4yeOHbIX U IIO3HaBaTENIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTHPOBATH IMPEIOKEHHBIM AJITOPUTM JEHCTBHUA IpHU
BBITIOJTHEHUH 33aJaHUi C YYETOM TOJyYeHUS HOBBIX 3HAHWH 00 HM3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIMSIX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTaTa 3asBJICHHON LIEJH;

YMEHHE UCIO0JIb30BaTh U AaHAJTU3UPOBATH KOHTEKCTHI, IIpe/laraeMble B YCIOBHH 3a/IaHUI.

lIpeomemnvie pe3ynomamsl OCBOCHUS MPOTPaMMBbl 10 XMMHUU Ha YPOBHE OCHOBHOIO
o01rero o6pa3oBaHUsI.

B cocraBe mnpenMeTHBIX pPeE3yabTAaTOB IO OCBOEHHIO O0S3aTEIBHOIO COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW (QenepanpbHON paboueld mporpamMMol, BBIICTSAIOT: OCBOCHHBIE
oOyyarouMMUCsl Hay4Hble 3HAHUS, YMEHHS M CHOCOOBI JEMCTBHIA, cHeruduueckue s
npeaMeTHO obnmactu «XUMHSD), BUABI JIEATEIBHOCTH IO IMOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpPIPETAINH, TPeoOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaIHIX.

Mesicnpeomemmuule ces3u.

Peanu3zanus MeXnpeaIMeTHBIX CBsI3€l MPH U3yYEHUU XHUMHUH B 8 KJ1acce OCYIIEeCTBIIAETCS
yepe3 HCMOJb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX MOHITUN, Tak U  IOHSTHH,
SIBJISTFOIIUXCSI CHCTEMHBIMH JUTsI OTACNBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAyYyHbIe TMOHATHA: HAyYHBIH (DaKkT, rumoresa, TEOPHs, 3aKOH,
aHalW3,  CHUHTEe3,  KlaccupUKanus, MEpUOJUYHOCTh,  HAOIIOJCHHE, AKCIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MO/IEIb, SIBIICHHUE.

®dusuka: Martepus, aToM, OJEKTPOH, NIPOTOH, HEWUTPOH, HOH, HYKIHWJ, H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJNa, SJCKTPUYECKUN 3apsiji, BEIIeCTBO, TEJlO, OOBEM, arperaroe
COCTOSIHME BEUIeCcTBa, ras, (pU3MuecKkue BEIMYMHBI, €AMHUIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE&3151, CoTHIIE.

buonorus: porocunres, npixanue, 6nochepa.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpallbl, TOPHbBIE MOPOJAbI, MOJE3HbIE
HCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

Peanuzanus MexnpeaMeTHBIX CBsI3el MPU U3YUYEeHUH XMMHUU B 9 Kilacce OCyIIeCTBIseTC s
yepe3 UCMOJb30BAHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, Tak W  MOHATHH,
SBJISFOIIMXCS] CHCTEMHBIMHM ISl OTJCNbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIC IOHSATHUS: HAyYHbIM (akT, TUMoTe3a, 3aKOH, TEOPHs,
aHanu3,  CUHTe3,  Kiaccu(uKamus, MEepPUOJUYHOCTb,  HaOIIOJICHHE, HKCIIEPUMEHT,
MO/IETIUPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBIIEHUE, TAPHUKOBBIN 3(p(peKT, TEXHOIOT S, MaTepUabI.



@dwusmuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJA, JJIGKTPUUYECKHH  3apsii, TMPOBOJAHUKH, IOJYINPOBOIHUKH,
JHUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PpPacTBOPHUMOCTb, KPHUCTAIUIMYECKAsh pPEUICTKA, CIUIAaBbl, (U3HMUECKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUs], KOCMHYECKOE IPOCTPAHCTBO, TIAHEThI, 3B¢3/1b1, COHIIE.

buonorusi: portocunres, npixanue, Omocdepa, SKOCHCTEMA, MHUHEPAIbHBIE YTOOpEHHS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, MMTaTeIbHbBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJABI, TOJE3HBIE
HCKOTIaeMbI€, TOIUINBO, BOJIHBIE PECYPCHI.

OO0mast xapaKkTepuCcTHKA Y4e0HOro npoiecca:

OCHOBHBIE TEXHOJIOTUU O0yUEHHUS:

[Iporpamma kypca «XuMHI» MOCTPOEHA HA OCHOBE CIHMPAIbHON MOJENH, MpelycMaTpUBatoIIei
MIOCTETIEHHOE pa3BUTHE U YIIyOJEHHE TEOPETUUYECKHX NPEICTaBICHUM TMpH JIMHEHHOM
03HAaKOMJIEHUH C SMIIUPUYECKUM MaTepHaIOM

[IpeoGnanaromumu GopMaMu TEKYLIETO KOHTPOJIS SIBJISIFOTCSI CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboThl, pa3iuyHble TECTOBbIE (HOPMBI KOHTPOJs. I[IpomMexyTOUHBIM M WTOTOBBIH KOHTPOJb
MPOBOJUTCS B JOPME KOHTPOJIBHBIX padboT

Cooepotcanue Kypca xumuu 8 knacc (2/3 uaca 6 neodeiio)

Ne Tema ypoka (pa3znena) Kon-Bo W3 HuX KON-BO
4acoB
KonTposbnbix | [IpakTrueckux
pabot pabor
1 [TepBoHauanbHBIC XUMUYECKHE 8/9 2
MOHSATHS
2 ATOMBI ~ XMMHUYECKHX  DJIEMEHTOB. 11/17 1
IICXD JI. 1. Menneneena.
3 CoenuHenuns XUMHUMAYECKUX 13/18 1
2JIEMEHTOB n M3MEHEHNS,
MIPOMCXOISAIINE C BEIIECTBAMHU.
4 [IpocTeie  BemiecTBa KHUCIOPOJ U 13/20 3
Bojopo. [Ipoueccsl ropenus. Bona
5 KonanuecTBeHHBIE  OTHOIIEHMS B 5/8 1
XUMHUHU
6 Bakneiimme kiacchl HEOPraHUYSCKUX 14/21 1 1
COEeIMHEHUN
7 O06o06meHHe Kypca 4/9
HUTOI'O 68/102 4 6/6

COAEPHAHUE YYEBHOTIO KYPCA

CTpyKTypa Kypca xmumum 8 Knacca:
NMnaHuMpoBaHMe BKAKOYAET BCe pasaenbl Nporpammbl.

B aBTOpCKYIO IpOrpaMMy BHECEHBI HEKOTOPHIE U3MEHEHHS.

Obocnosanue. OTHENBHO BBIJCICHA TeMa «ATOMBI XUMHYEeCKHX »d3ieMeHTOB. I[ICXD mu
[Tepuonnueckuii 3axkoH JI. WM. MeHnneneeBa», NMOCBSIIEHHAs HW3YYEHUIO CTPOEHHUs aToma U
BEIIECTBA, U3YUeHUIO CTPYKTYyphl [leproanueckon cucremsl .M. MeHneneeBa. 4to



CIOCOOCTBYET Jy4IIeMy YCBOCHHIO TeMbl «COeTMHEHNS XUMUYECKUX AJIEMEHTOB M M3MEHCHHS,
MIPOUCXOJISIINE C BEIIECTBAMUY, ITyOOKOMY YCBOCHHIO MEPBOHAYAIBHBIX MOHATUI U YCUICHUIO
3HA4YeHUs1 OTKpPbITHA lleproguueckoro 3akoHa, SBISIOMIErocs (yHIAMEHTAIBHBIM 3aKOHOM
xumuu. Tema «CoeouHEHMS XMMHYECKHUX DJJIEMEHTOB M HW3MEHEHHUs, IPOUCXOJSALINE C
BEILIECTBAMU», SIBIIICTCA IIPOJOJIKEHUEM TeMbl «llepBoHavdanbHble XMMUYECKUE OHATU. T.0.,
CYMMapHO€ KOJIMYECTBO YacCOB U COJIEPKaHUE Y4EOHOrO Kypca HE U3MEHEHBI.

[Tpu M3y4eHNUU OTHENBHBIX TEM HEJIOCTaTOYHO BPEMEHH ISl MPOBEACHUST 0000IIAOINX YPOKOB
Y YPOKOB TIO PEIICHHIO PAaCUCTHBIX M KaYeCTBEHHBIX 3aJ[ad, a YPOKH ATH HEOOXOJIUMBI, TaK Kak
HaNpaBJICHbl HAa peaM3alfio0 BXHEHIINX TPeOOBaHMN K 3HAHHMAM YUYAIIUXCS — TMPUMEHEHHE
MOJIy4CHHBIX 3HAHWHA JUIS BBITIOJHEHUS TPEHUPOBOYHBIX YHPAKHEHWH U TOATOTOBKE K
KOHTpOJIbHOU paboTe. OOoOmatoniee padOThl TO3BOJISIIOT BBISIBUTH CTENEHb OBJIAJACHUS
YUYAIIMMUCS 3HAHUSMH IO OCHOBHBIM BOIIPOCaM Kypca OPTaHHYECKOW XHMHH;, TOTOBHOCTH K
cmaye OI'D mo xumuu. Bce mpakrtuueckue pabGoThl, JI€MOHCTpalMH, Ja0OPATOPHBIE OMBITHI
B3STHI U3 ITPOTpaMMBI Kypca xumuu tst 8-9 kimaccos aBropa H.H. T"apa.

Cooeporcanue Kypca 8 knacc

TEMA 1. llepBonauyajibHble XUMHYeCKHE MIOHATHUS

[Ipenmer xumuun. XuMusa Kak 4acTh €CTECTBO3HaHUs. BemniecTBa m ux cBoicTBa. MeTobI
MO3HAHWS B XUMHH: HaOmoaeHue, JkcnepuMmeHT. [lpuembr Oe3omacHOW  pabOTBI ¢
obopynoBanueM u BemecTBaMu. CTpoeHUE IIIaMEHU

Uucteie BemectBa U cMecu. CrocoObl OYMCTKU BEIIECTB: OTCTaWBaHWE, (PUIBTpOBAHUE,
BBIIIAPUBAHUE, Kpucmaniuzayus, oucmumnayus. OPundeckue W XUMUYECKUE SBIICHUS.
Xumnueckue peakiuu. [Ipu3Haky XUMHYECKUX PEAKUUN U YCIOBUS BOZHUKHOBEHUS U T€UEHUS
. IIpocTbie M CHOXKHBIE BEHIECTBA. XUMHYECKUM 3JIeMEHT. MeTajuibl M HeMeTauibl. S3bIK
XUMUU. 3HAKH XUMUYECKUX JIEMEHTOB.
Ilpakmuuecxkue pabomwi: Ne 1 IlpaBuna TexHUKH O€30MACHOCTH TMPH pabOTEe B XUMHUYECKOM
kaOuHeTe. 3HAKOMCTBO ¢ J1abopaTopHbIM oOopymoBanueMm. Ctpoenue miuamenn. Ne 2 Ouucrtka
3arpsiI3HEHHON TOBAPEHHOW COJIU.

TEMA 2. Ilepuoanyeckuii 3aKOH W TNepHOIMYECKAasi CHCTeMa XHMHUYECKHX 3JIeMeHTOB
JA.U.MenneneeBa. CTpoeHue aroma
[TepBbie MONBITKY KiIaCCH(DUKAITUN XUMUYECKUX AJIeMEHTOB. [IoHSITHE O Tpynmax cXOaHBIX
37eMeHTOB. EcTecTBEHHBIE CEMENCTBA MIEJIOUYHBIX METAJIOB U TaJIOreHOB. biiaropoiHbie rasbl.
Ilepuomnueckuit 3akon [I. 1. MenneneeBa. Ilepuonuyeckasl cucremMa Kak €CTECTBEHHO-
HayyHas KiaccuuKanus XUMHYECKUX JJIeMEHTOB. Tabmuunas Qopma mpeacTaBiIeHUsS
KJaccupuKanus XUMHUYECKUX seneMeHToB. Crpykrypa Tabmuubl «llepuonnyeckas cuctema
xumuueckux snemeHToB [[. . MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsl, nepuoibl.
Ou3nyecKuil CMBICT TOPSAIKOBOTO 3JIEMEHTa, HOMepa NMepruoia, HoMepa rPyNIbl (A1 SJIEMEHTOB
A-rpymm). CTpoeHue atoma: siipo U dNEeKTpOoHHAas 0001049Ka. COCTaB aTOMHBIX Si7iep: MPOTOHBI U
HeWTpoHbl. M30TOMBI. 3apsiag aTOMHOTO s/ipa, MacCOBOE UMCIIO, OTHOCUTENIbHASI aTOMHAsl Macca.
CoBpemeHHast pOpMYITHPOBKA MOHATHS «XUMHUECKUNA SIEMEHT.
DneKTpoHHas 000J0YKa aToMa: OHITHE 00 PHEPTeTUYECKOM YPOBHE , €T0 EMKOCTH.
3anoJIHeHHE 3JEKTPOHHBIX CJIOEB y aTOMa 3JIEMEHTOB MEPBOTO — TPETHETO MEPUOOB.
CoBpemenHast popMynHpoBKa Mepuoaudeckoro 3akoHa. Cmpoenue amoma. CocTaB aTOMHBIX
snep. InekTpoHsl. M3otonbl. CTpoeHHEe 2IEKTPOHHBIX 00071049eK aToMOB TepBbIX 20 31eMEeHTOB
nepuoanueckoil cucrteMbl J[. WM. MenneneeBa. 3HaueHue mnepuoanyeckoro 3akoHa. Hayunbie
noctkenns J.M.Menneneesa | ucnpaBlieHHE OTHOCHUTENBHBIX ATOMHBIX MAacCC, IEPECTAHOBKHU
XUMHUYECKUX 3JIEMEHTOB B iepuoaudeckoit cucreme. Kusnp u aestensHocts J. Y. Mennaeneena.
DNEeKTPOOTPULIATENILHOCTh XUMHUECKHUX 3JIeMEHTOB. OCHOBHbBIE BU/bl XUMUYECKOMN CBSI3H:
KOBAJICHTHAs HEMOJISPHAs, KOBAJIEHTHAs MOJISIPHAS, MOHHAS.



Jlabopamopnvie onvimol. B3auMoaeicTBHE THAPOKCHA [IUHKA C PACTBOPAMHU KHUCJIOT U
wenoyer. [IpocTeie BemecTsa rajorensl. BzanMoqelicTBre MEea0YHbIX METAILIOB C BOJIOM
Lemoncmpayuu: Mogenu aroMOB XMMHUYECKUX 2IeMeHTOB. [lepmonuueckas cucrema
xuMuueckux iemeHToB . . MenaeneeBa. Moienu KpUCTaNIMYECKUX PELIETOK

TEMA 3. CoenuHeHnusi XuM. JJIeMEeHTOB U H3MEHEHH 1, IPOMCXOAsIIIMeE C BelleCTBAMH
BaneHTHOCTh 371€MEHTOB B CBETE 3JIEKTPOHHOU Teopuu. CreneHb okucienus. [IpaBuna
OTPE/IENICHUSI CTETIEHN OKHUCIIEHUS 31eMEHTOB. OIpe/ielIeHUe CTENEHU OKUCIIEHUS DJIEMEHTOB
no xumMudeckoit popmyne coemunenus. CocrtaBieHne GopMysl OMHAPHBIX COEAWHEHHH,
oOmmii coco® ux Ha3pIBaHUs. bUHApHBIE COCAMHEHUS: OKCUIBI, XJIOPUIBI, CYTb(QUIBI U Ap.
Xumnueckue Qopmynsl. Humekcer u  kodddunumentsl. OTHOCHUTENbHBIE aTOMHAs W
MOJIEKYJsipHasi Macchl. PacueT MaccoBoil J0IM XMMHYECKOTO 3JIeMEHTa 1o (popmyrie
BEIIECTBA. 3aKOH IMOCTOSIHCTBA COCTaBA.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMUYECKHE ypaBHEHHS. 3HAU€HHE WHJIEKCOB U
ko3¢ ¢unmentoB. CocraBieHHE YpaBHEHMM XUMHUYECKMX peakiuil. Tumbl XuMHUYECKHX
peakumii. Peakiust coenuuenust. Peakuus pasznosxkenus. Peakius 3amenienus. OKUCIUTEIBHO -
BOCCTaHOBUTEJbHBIE peakiuu. OKHCIUTENb, BOCCTAHOBUTENb, IPOLECCHl OKUCIEHHS W
BoccTaHOBJNEHUA. COCTaBJICHHE YPaBHEHHM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUU C
MOMOIIBIO0 METO/Ia 3JIEKTPOHHOTO OanaHca.

TEMA 4. Ilpoctsble BemecTtBa. CoeqMHeHUs] XUMUYECKHUX 3JIEMEHTOB
Kucnopon. Haxoxaenne B mpupone. Ilomydenme kucinopoma B jgabopaTopud  H
MpOMBIIUIEHHOCTH. DU3NYECKUE U XUMUYECKHE CBOMCTBA Kuciopoa.. [[puMeHenne kuciopoa.
Kpyrosopot kucimopona B npupoae. O30H , aqoTponus Kuciopoga. Bo3myx m ero cocras.
3ammTa aTMOCc(EepHOTO BO3/MyXa OT 3arps3HCHHIA.
Bonopon. Haxoxnenue B mpupoae. Ilomydenne Bogopoaa B 1a00paTopuu U MPOMBIIILICHHOCTH.
du3nyeckue M XMMHUYECKHE CBOWCTBAa Bojopoda. Bomopom — BoccraHoBUTENb. Mepsl
6e3o0macHOCTH Npu padote ¢ BogopoaoM. [Ipumenenue Boaopoa.
Boaa . Metoapl onpenenieHnst cocTaBa BOJIbI — aHalW3 U CHHTE3. DU3HYECKUEe U XUMUYECKUE
cBoiictBa BoAbl. CBOMCTBa BEUIECTB — KHUCIOpPOJA, BOJOpPOJAa M BOJABI - B  CBETE
MpeJICTaBICHU 00 OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX Mpolieccax. Boaa B mpupoie u crnocoOsl
€€ OYMCTKH. Anspanus BOJbl. XHMMHUYECKHE CBOMcTBa BOjbl. [IpuMenenue Boabl. Boma —
pactBopuTenb. PacTBOpUMOCTH BemlecTB B Boje. HachlllleHHbIE, HEHACHIIIEHHbIE U
MEPECHIILICHHBIE PAaCTBOPbl. 3HAYEHUE PACTBOPOB MJIs MPUPOJABI U CEIBCKOIO XO3SHCTBA.
Ornpenenenre MaccOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA.
Hemoncmpayuu: Tlpumepbl XMMUYECKUX SIBICHUN: a) TOpeHHE MarHus; 0) B3auMojelCTBUE
COJISIHOW KHCIIOTBI C MpaMOpoOM HIH MeioMm; B) moiydenue rumpokcuaa meau (I1); 1)
pacTBOpeHue MOJYYEHHOIO THAPOKCHIA B KHUCIOTaxX; 1) B3aumozeiictBue okcuaa memau (II) c
CEpHOM KHCIIOTOM MpH HarpeBaHuM; €) B3aUMOJieiicTBHE pa30aBICHHBIX KUCIOT C METAIaMU; 3)
paszioxKeHue mepokcuaa Bojopoaa. Jlabopamopruole onvimul: -CpaBHEHHE CKOPOCTH MCIIApEHUS
BOJIbl M CIIUPTA MO0 MCYE3HOBEHUIO MX Kareib Ha GuiIbTpoBaibHON Oymare. OKucieHue Meau B
IJJAMEHU CIHUPTOBKM WM Tropenku. IlomyTHeHHE W3BECTKOBOM BOJABI OT BBIABIXaEMOTO
yraekucioro rasa. I[lomyueHue yriaiekucioro rasa B3auMMOJIEHCTBHEM COJIbI M KHUCIOTBHI.
3amerenre meau B pactBope xiopuaa meau (11) xenesom.
Ilpakmuueckas paboma Ne 3 «Ilonyuenue, cobupaHue W pacro3HaBaHuEe Kuciopoaa», Ne 4
«[lonydyenue, cobupanue M pacro3zHaBaHue Bojaopoda», Ne 5 «OmpeneneHne MaccoBOUW 10JU
PacTBOPEHHOT'O BELIECTBAY.

TEMA 5. KosinuecTBeHHbI€ OTHOIIEHUS B XUMHH

KonnuectBennsie oTHOLIeHUs B xumMuu. KonndectBo BemiectBa. Mosb. ModsipHast macca. 3akoH
ABorazipo. MossipHblii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH ra3oB. OOBEMHBIE OTHOIICHHS
ra3oB IpU XUMUYECKUX peaKLUsaX. BeluncieHne mo XMMUYECKMM YpPAaBHEHHUSIM KOJIMYECTBA



BellecTBa (Macca, YMCIO MOJIb) 0 H3BECTHOMY BEIIECTBY. Bwiumcienne oObema rasza IO
XUMUYECKUM ypaBHeHUsiM. CliecTBUE 3akoHa ABOrajapo. Bbrumucienwe Mo XWMHUECKUM
ypaBHEHUSM KoJu4ecTBa (M, V) MPOIYyKTOB PEaKIMU MO0 MaccaM 000OMX BEIIECTB, BCTYMAIOIINX B
peakuuio (3a7a4yd Ha «MU30BITOK M HEJOCTATOK»). BbluucieHwe Mo XMMHUYECKUM YpaBHEHHSIM
KOJIMYECTBA BEIIECTBA 10 MACCE U3BECTHOT'O PacTBOpA.

TEMA 6. BaxHeiilue KJIacchbl HEOPraHNYECKUX COeTHHEHUit

Peakiuu oOmeHa. Y cinoBus MpH KOTOPBIX peakiMyd 0OMeHa UAYT 10 KOHIAa. BakHeliue Kiiacchl
HEOpraHuyecknx coeauHeHuil. OKcuapl: cocra, kiaccudukanusa. OCHOBHBIE M KHCJIOTHBIE
okcuabl. Homenknarypa oxcuaoB. DPHU3MYECKME M XUMHYECKHE CBOWMCTBA, IOJIYYECHHE,
MIPUMEHEHHUE OKCUJIOB.

I'unpoxcunet . Knaccugpukanusa rugpoxkcuioB. OcHoBanust. Cocras. [llenoun u HepacTBopuMbIe
ocHoBaHMs. HomeHknatypa. ®Pusnyeckue M XHUMHUYECKHME CBOWCTBA OCHOBaHMM. Peakius
HenTpanuzauuu. [lonydenue. [Ipumenenne. AMpoTepHble OKCUABI U TUAPOKCUIBI

Kucnoter: cocraB, kimaccudukanus v HOMEHKIaTypa. Dusnueckue M XMUMHUYECKHE CBOMCTBA
KHCJIOT. BrITecHUTENnbHBIN psig MeTa/wioB. CBOMCTBAa MPOCTBHIX BEIIECTB — METAUIOB U
HEMETAJIJIOB, KUCJIOT U COJiell B CBETE MPEJCTaBICHUH 00 OKUCIUTEIHHO-BOCCTAHOBHUTEIHHBIX
npoueccax. Conu.: cocta, Kiaccuukanuss ¥ HOMeHKnarypa. dusmyeckre U XUMHYECKUE
cBOMcTBa cosieil. PacTBopuMOCTh cosieli B BoA€. XHMHYECKHE CBOWCTBA COJIEH CIOCOOBI
nojiyueHusi cotied. IlpuMenenue cosieil. ['eHeTHueckast CBSI3b MEXKIY OCHOBHBIMHU KJIacCaMH
HEOPraHMYECKUX COSIMHEHUH.

Jemoncmpayuu: B3aumoneicTBue LMHKA C CepoM, COJsHON KucioTol, xmopugoMm menu (I1).
Jlabopamopnwsie onvimel. Peakuuu, XapakTepHbIE IS PACTBOPOB KUCJIOT (COJISTHOW UITA CEPHOM ).
Peakuuu, xapaktepHsie Ui pacTBOPOB Liesiouel (TUIAPOKCUIOB HaTpus WM Kanust). [lomyuenue
M CBOWCTBa HepacTBopuMoOro ocHoBanus (ruapokcuna menu(Il)). Peakmuu, xapakrepHbie s
pacTBOpPOB coJieit (Harmpumep, 1t ximopuaa meau (11).

Ilpakmuueckas paboma Ne 6 «PemieHne SKCIEpUMEHTAIBHBIX 3a7ad Mo Teme «Baxkueimme
KJIACChl HEOPraHUYECKNUX COECTNHEHUID)

Cooeparcanue Kypca 9 knacc (213 uaca ¢ neoenio)

No |HanmeHoBaHMEe pa3eioB U TEM Komnuectso| M3 HUX (KOIMYECTBO YacoB)
n/m 4acoB
(Bcero) KoHTposbHbIE| TpaKTHYECKHE
padoThI paboThI
1 [ToBTOpEeHHE OCHOBHBIX BOMPOCOB Kypca 8 7/8 1
KJlacca
2 | MHoOro0Opasue XMMUYECKUX PEeaKIuid 12/20
3 |OOm1ue cBoiCTBa METAIIIOB 14/23 1
4 |HemeTtasmibl 27/38 1 4
5 | XuMus 1 KU3Hb
3/6
6 |O6o6menne Kypca HEOPraHN4eCKOH XUMUU -/1
317
HUroro: 68/102 4/5 7

B ABTOPCKYIO IMpoTrpaMMy BHCCCHBI HCKOTOPBIC U3MCHCHU .



Obocnosanue. Tema «MHOrooOpasue BEIIECTBY sl KOHKPETHU3AaLUU y4eOHOTo pasjeieHa Ha
nBe Oonbive TeMbl «Hemeramne u «MeTtasly. KonrmuecTBo 4acoB U cojep kaHHe MaTepralia
HE U3MEHEHO U COOTBETCTBYET MporpaMMme Kypca xumuu it 8-9 kinaccos asropa H.H. I'apa. 3a
CUeT YIUIOHEHHUsI y4eOHOro MaTepuasa BoijeneHa Tema «IloBTopeHre 0CHOBHBIX BOTIPOCOB Kypca
8 kmacca». Ilpu m3ydyeHHH OTIENBHBIX TEM HEIOCTaTOYHO BPEMEHHU ISl IPOBEACHUS
0000IIAI0NINX YPOKOB U YPOKOB IO PELICHUIO PACYCTHBIX W KAUECTBEHHBIX 33/1a4, & YPOKH ATH
HEOOXO/MMBI, TaK KaK HAlpaBJICHbI HAa peaM3alfi0 BaXHEHIINX TpeOOBaHMUN K 3HAHUSM
yydaluxcs — NpUMEHEHUE NOIYYEHHbIX 3HaHUMN JUIsl BBINOJIHEHNS TPEHUPOBOYHBIX YIPaKHEHUN
U TIOATOTOBKE K KOHTPOJIbHOU padore. OboOmatoniee padboThl MO3BOJISIOT BBISIBUTH CTEIICHb
OBJIQJICHUS y4YalllUMMCS 3HAHUSMHU 110 OCHOBHBIM BOIPOCAM Kypca OpraHMYeCKON XMMMHH;
roroBHocth K crade OI'D nmo xumuu.  Bcee mnpaxtuueckue paOOThl, JEMOHCTpALUH,
nabopaTopHbIE OMBITHI B3STHI U3 MpOorpamMMbl Kypca XuMuu Juis 8-9 kiaccos aBtopa H.H. I'apa.
CojaepikaHue nmporpamMMsbl Kypca XuMHuu 9 Kjacca
TEMA 1. TloBTOpeHNe 0CHOBHBIX BONPOCOB Kypca 8 Kiiacca

XapakTepucTUKa 3JEMEHTa IO €ro MOJOXEHUI0 B MEePUOJNYECKON CHUCTEME XMMHUYECKHX
anemenToB /1. V1. MenneneeBa. CBoiicTBa OKCHUJIOB, KUCIIOT, OCHOBaHUI U COJIEH B CBETE TEOPUU
ANIEKTPOJIUTUYECKON AMCCOLMAMM M TPOILIECCOB OKUCIEHUSI-BOCCTAHOBIEHUS. ['eHeTnueckue
psaabpl MeTaa M HeMerama. llepuonnyeckuil 3aKkoH M MEPHOIUYECKasl CUCTEMa XUMUYECKUX
anemeHToB 1. 1. MenzeneeBa B cBeTe yUeHHUs O CTpOEHUU aToMa. X 3HaueHue.

Jlemoncmpayuu. Pazmmunsie popmel Tadbmuiel . Y. Menaeneea. Mojienn aTOMOB 3JIEMEHTOB
1—3-ro nmepnooB.
Jlabopamopuvie onvimsi. [loryuenue ruipoKcuia IMHKA U UCCIIEI0BaHNE €T0 CBOMCTB.
MoaenupoBanue nocrpoenus llepuoandeckoid cucteMbl XuMu4deckux 3yemeHTon . 1.
Meunneneena.

TEMA 2. MHorooopa3ne XduMHUYeCKUX peaKkIuii

Knaccugpukanus XMMHYECKMX peakUUil: peakuuHd COEAMHEHMs, Ppa3JIoXKEHMs, 3aMELICHMs,
oOMeHa. OKMCIMTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCINTENb, BOCCTAaHOBUTEIID,
IIPOLIECCHl  OKHUCICHMS M BOCCTaHOBIEHHMs. (COCTaBICHHE YPaBHEHHH OKUCIMTEIBHO-
BOCCTAHOBMTENBHBIX PEAKLUN C TOMOLIBIO METOJA EKTPOHHOro Oananca. TensoBblie 3¢ dexTs
XMMHMUYECKUX DPEAKIUI. ODK30TEPMUYECKHE U HHAOTEPMHUYECKUE peakuuu. TepMOXMMHYECKue
ypaBHEHHA. Pacu€Tel Mo TEPMOXUMHUYECKMM ypaBHEHUSAM. CKOpPOCTb XUMHUYECKUX PpEaKLUM.
@DaxTOpBl, BIMSAIOIINE HA CKOPOCTh XMMHUYECKUX peakuuil. [leppoHavanbHOE IpencTaBiIcHUE O
katasnnze.O0parumMble peakiuu. [IoHATHE 0 XMMUYECKOM PaBHOBECHM. XUMHUYECKUE PEaKIUH B
BOJHBIX PAacTBOpax. DJIEKTPOJUTHI U HedneKTposuTsl. Monel. Katnonsl u annossl. ['unparnas
TEOpHUsl PACTBOPOB. DJIEKTPOJIUTUYECKAS JUCCOLMALUSA KUCIOT, OCHOBaHUN u cojeil. Cialble u
CHJIbHBIE 3J1eKTpOouThl. CTeneHp qucconuanuu. Peakuun HOHHOTO OOMeHa. YCIIOBUS TEUCHMS
peakuMii HMOHHOro oOOMEHa [0 KOHLA. XHMMHYECKME CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX COCTUHEHUN B CBETE MPEACTABICHUN 00 3IEKTPOJIMTHUECKON TUCCOLMALUUN U
OKHUCJIUTEIBHO- BOCCTAHOBUTEIBHBIX peakuusx. Ilonsartue o runposmse coeil.

Lemoncmpayuu: Ilpumepsl 3K30- M 3HIOTEPMHUUYECKHUX peakUuil. B3aummonencrBue nuHKa ¢
COJIAHOM M YKCYCHOM KHUCIIOTOW. B3aumoaencTBre rpaHyIMpOBaHHOIO [IUHKA U IUHKOBOW IIBLIU
c comsiHOM kucnoToi. BsammopeiictBue okcuma memu (II) ¢ cepHoit kucnmotoit pasHou
KOHIICHTPALlMM IIPU pasHbIX TeMIlieparypax. I'opeHue yriig B KOHLIEHTPUPOBAaHHOM a30THOU
kuciore. ['opeHue cepsl B paciiaBiIeHHOM cenutTpe. McmblTaHue pacTBOPOB BEILECTB Ha
JJIEKTPUYECKYIO IIPOBOJAUMOCTD. [IBUKEHUE HOHOB B 3JIEKTPUYECKOM IIOJIE.

Ilpakmuueckue pabomwi: Nel V3yueHue BIUSHUS YCIOBHMH MPOBEIACHUS XMMHYECKON peakiuu
Ha e¢ ckopocTh. Ne 2 PerieHne sKCliepuMEHTAIBHBIX 3a1a4 110 TeMe «CBONWCTBA KUCIIOT, COJIEH U
OCHOBAHUH KaK JIEKTPOIUTOB)

Jlabopamopnvie onvimul: Peakiuu oOMeHa MEXIy pacTBOpPaMM 3JEKTPOJIUTOB. 3aBHUCUMOCTH
CKOPOCTH XMMMUYECKON PEAKIMH OT MPHUPOJAbI PEArUPYIOIINX BELIECTB. 3aBUCUMOCTb CKOPOCTH
XMUMHMUYECKON peaklUy OT KOHUEHTPALMU PEArupyrouux BEIIECTB. 3aBUCUMOCTb CKOPOCTH



XMMHMUYECKON peaklMH OT IUIONIaJU COIPUKOCHOBEHHUS DPEArUPYyIOIIMX BEIIECTB («KUILSILUN
CIIO»). 3aBHCHUMOCTb CKOPOCTM XHMHUYECKOM pEakuu OT TEMIIepaTypbl pearupyromux
BEILIECTB.

I'oMoreHHblii M reTeporeHHbld Karanusbl. PepMeHTaTUBHBIM Karanu3. HHrubuposanue.
3amMelieHue Jkeiae3oM Mead B pactBope cyibdara wmeau (I1). 3aBucHMOCT  CKOpOCTH
XMUMHMUYECKON peaklUMU OT HPUPOJIbl pearupyrollux BELIECTB HAa IpPUMEpPE B3aUMOJCHCTBUS
KHCJIOT C METAJUIAMH.

3aBUCUMOCTh CKOPOCTH XHMUYECKOW pEaKLMU OT KOHILIEHTpAaIMM pPEarupyrolluX BELIECTB Ha
IIpUMepe B3aUMOJICHCTBHSI LIMHKA C COJISTHOM KHUCIOTOM pa3IMuHON KOHIIEHTpALH. 3aBUCUMOCTD
CKOPOCTHM XUMHUYECKOH peakuu OT IUIOU[aJAU CONPUKOCHOBEHUS pEarupyrouiux BELIECTB.
MonenupoBaHue «KUISALIETO ClOs». 3aBUCUMOCTb CKOPOCTH XUMHYECKOM pEakUMH OT
TEMIIEpPaTypbl pPEarupyrolux BEIIECTB Ha NpuMepe B3aumojeicTBus okcuma meau (1) c
pacTBOpPOM CEPHOM KHUCIIOTBHI pa3IMYHON TemIiiepaTypbl. PasiiokeHue mepokcuaa BOAOpPOAA C
nomol1neio okcuja Mapradua (IV) u karanasel. O6HapykeHue KaTaja3bl B HEKOTOPBIX MHUIIEBBIX
npoaykrax. MHrubupoBaHue B3auMOICHCTBUS KUCIOT C METANIaMU YPOTPOIIMHOM.

Pacuemmnvie 3a0ayu: BeraucneHus no TepMOXUMUYECKUM YPAaBHEHUSAM pPEaKIUil.

TEMA 3. HemeTa/ibl

OO6mrast xapakTepucTUKa HEMETAJJIOB: TOJIOKEHHE B mepuoaudeckoit cucreme J[. U.
MenneneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB, 3JIEKTPOOTPHUIATENLHOCTh KaK Mepa
CHEMETALTUIHOCTHY, PAJI AJIEKTPOOTPHUIIATeIbHOCTH. KprcTamimdeckoe cTpoeHue HeMEeTaslioB -
MpOCTBIX BemecTB. Aimotpornus. Pusndeckue cBoWCTBA HeMeTauloB. OTHOCHTEIBHOCTH
MOHATHI «MEeTaI», «HEMETa».

B o 1 o p o a IlonoxeHnue B MEPHOIUYECKON CHCTEME XMMHUYECKHX anemeHToB [ W.
MenneneeBa. CTpoeHne aTromMa M MOJIEKYJbl. DU3NYECKME U XMMHUYECKHE CBOMCTBA BOJAOPOA,
€ro MoJIy4YeHUE U NPUMEHEHUE.

OOmas xapakTepucTHUKa raaxor eHo B. Crpoerne atoMoB. [IpocThie BemiecTna,
ux  ¢Qusmueckue W xuMmuueckue  cBoicTBa. OCHOBHBIE  COEIMHEHHUS  TaJIOTEHOB
(raJoreHoBOJOPOJIbI W TrajoreHuabl) uUx cBoicTBa. KauecTBeHHas peakuus Ha XJIOPHA-UOH
Kpatkue cBenenus o xiope, Opome, prope u none. IlpuMenenue rajioreHoB U UX COeTMHEHUIN
B HAPOJHOM XO35HCTBE.

C e p a. Ctpoenue aToMa, aJlJIOTPOTIHS, CBOMCTBA U MPUMEHEHHE POMONYECKO cepbl. OKCHIBI
cepol (IT) u (VI), ux monydeHue, cBOMCTBa W mnpuMeHeHrne CepoBOMOPOHAS M CEPHUCTAsS
kucioTel. CepHasi KUCIOTa U €€ COJIM, UX NPUMEHEHUE B HapoJHO Xo3diicTBe. KauecTBeHHas
peaxius Ha Cynb(aT-uoH.

A 3 0 1. CtpoeHue aroma ¥ MOJEKYJIbl, CBOMCTBA MPOCTOrO BellecTBa. AMMHAK, CTPOEHUE,
CBOMCTBA, MOJy4eHUE W mnpuMeHeHue. Conu aMMOHMS, UX CBOMCTB M NpuMeHeHHue. OKCUIb
azota (IT) u (IV). AsoTHas KuCJIOTa, €e CBOWCTBA M NpPUMEHEHHE. HHUTpaThl M HUTPHTHI,
npo0ieMa ux cofepKaHus B CeIbCKOXO3IUCTBEHHOM MPOIYKIIMH. A30THBIE yI0OpEHHUS.

® o c ¢ o p. Crpoenne atoma, ayIOTpomnus, CBOiiCTBa Oemoro u kpacHoro ¢ocdopa, ux
npumenenre. OcHOBHbIe coenuHenus: okcun ¢ocdopa (V), oprodochopHas kucimora u
¢docdatel. DochopHble yaoOpeHHs.

Y rnonep o a CrpoeHue aroma, ajaIOTPONHsA, CBOMCTBA AJJIOTPOMHBIX MOJU(DUKALINNA,
npumenenune. Oxcuasl yriepoma (1) u (IV), ux cBoiictBa W mnpumenenue. KauecTBeHHas
peakiusi Ha yriaekucibiii ra3. KapOoHaTel: KaJbIMT, COJa, MOTAIl, UX 3HAUYEHHUE B MPUPOJIE U
KU3HU yenoBeka. KauecTBeHHas peakiius Ha KapOOHAT-HOH.

K p e M H u i1. CtpoeHne aTomMa, KPUCTAIIMYECKUA KPEMHUM, €0 CBOICTBA U NMPUMEHEHHUE.
Oxcun kpemuus (IV), ero npupomnbie pa3sHOBHAHOCTH. CHIMKAThl. 3HAYCHUE COCIUHECHUMN
KPEMHHUS B )KMBOU U HEKUBOU npupojie. [ToHsTHE 0 CUIMKATHON TPOMBIIIIIEHHOCTH.

Jemoncmpayuu. OOpa3npl TaIOTEHOB - MPOCTHIX BENIECTB. B3amMOJEHCTBUE TalOTeHOB C
HaTpHUeM, aATIOMUHIEM. BrITeCHeHHE XJTOpoM OpoMa WM HOJa U3 PACTBOPOB UX COJICH.

B3aumopelicTBre cepbl ¢ MeTaIaMu, BOJOPOJAOM U KUCIOPOIAOM.



B3anMoeicTBre KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MENIBIO.

[Tornouienue yriaem pacTBOPEHHBIX BELECTB MM ra3oB. BoccTaHOBIIEHHE MeU U3 €€ OKCHJIA
yraem. OOpa3isl MPUPOJHBIX COCIWHEHUH Xjopa, cepwl, (docdopa, yriepoaa, KpeMHUSL.
OO0pa31pl BaXXKHEUIINX I HAPOJAHOTO X03sICTBA CyNb(aToB, HUTPATOB, KapOOHATOB, (ochaToB.
OO6pa3s1pl cTeKI1a, KepaMUKH, IEMEHTA.

Jlabopamopnvie onvimul. 7. KadecTBeHHas peakuus Ha xinopua-uoH. 8. KadecTBeHHas
peakuus Ha cynbdaT-uoH. 9. Pacno3znaBanue cosneit ammonusi. 10. [lomyyenue yriaekucioro rasa
u ero pacrnoznaBanue. 11. KauectBennas peakuusi Ha kKapOoHar-uoH. 12. O3HakoMIleHHE C
MPUPOJHBIMU ciHKaTaMu. 13. O3HaKOMIJIEHHE C TIPOTYKIMEH CHITMKATHON MPOMBIIIIEHHOCTH.
Ilpakmuueckue pabomul. Ne 4. PemieHue sKcnepUMEHTalIbHbIX 33hay no teme «lloarpymma
rasoreHoB» Ne 5. Pemienue skcnepuMeHTaNIbHBIX 3a7a4 1o Teme «lloarpymnmna kucinopoaa». Ne 6.
Pemenune »skcnepuMmeHTanpHbIX 3anad no Tteme «[loarpynmel aszota», Ne 7. Pemenue
AKCIEPUMEHTAJIbHBIX 3a7a4 1o Teme «l[loarpynna yrieponaay.

TEMA 4. Meranibl

[TonoxeHne MeTaIIIOB B IEPUOINYECKON CUCTEME XUMUYECKUX di1eMeHToB J[. . Menneneesa.
Meramueckasi KpUCTAJUTMYECKasi pelIeTka W MeTaJTMYecKas XuMmudeckas cBsizb. OOrmme
¢us3mveckue cpoiicTBa MetauioB. CIlaBbl, UX CBOMCTBAa M 3HAYCHHE. XHWMHUUYECKHE CBOMCTBA
METAJUIOB KAaK BOCCTAHOBHUTENEH. OJIEKTPOXMMHUYECKUN P HANpPSOHKEHUHW METAIIOB MU €ro
WCIIOJIb30BAHUE ISl XapaKTEPUCTUKH XHMHUYECKHX CBOWCTB KOHKPETHBIX MeTauioB. CrocoObl
MOJTYYCHUSI METAJIJIOB: MUPO-, TUAPO- U dJIeKTpoMeTaTyprusi. Koppo3us MeTannoB U criocoObl
OOpBOBI C HEH.

OO0massxapakKTepUCTUKANE€JTOUYHBIXMETaJJo B Merausl B IpUPOJIE.
O6mme cnocoOwl ux momxydeHusi. CtpoeHue atomoB. [llenoynbie MeTaIBl MPOCTHIC BEIIECTBA,
ux Qu3nyeckrue M XMMUYECKUE CBOICTBa. Baxuellime cOeIUHEHHS IIEIOYHBIX METAIIIOB —
OKCHIbI, TUIAPOKCHIBI U COJU (XJOpUIBI, KapOOHATHI, Cylb(aThl, HUTPAThI), UX CBOMCTBA M
MIPUMEHEHHE B HApOAHOM Xo3sicTBe. Kanmitabie y1o0opeHus.

OO0masa xXapaKTepUCTUKAa DJIEMEHTOB rnaBHo noarpynnsell rpyn
i bl. Ctpoenue atomoB. llenoynozemenbHble METAUIBI - IPOCTHIE BEIECTBa, UX (hU3MUECKUE U
XUMUYECKUE CBOMCTBA. BaxkHelIline cOeIMHEHMs LIEIOYHO3EMEIbHBIX METAIOB — OKCHUBI,
TUAPOKCHUIBI U COJIU (XJIOPHABI, KapOOHAThI, HUTPATHI, Cyabdarel U (ocdarbl), UX CBOWCTBA U
MIPUMEHEHHE B HAPOJHOM XO35HCTBE.

A n1oMuHu i CrpoeHue aroma, pU3NUYECKre 1 XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHUs allOMUHUSA OKCHUJl U TUAPOKCUI, MX aMdoTepHbIii xapakrep. Baxueilmue conu
antoMuHusl. [IpuMeHeHne aTfOMUHUS U €70 COEIMHEHUN.

XK e 1 e 3 0. Crpoenne aroma, ¢pu3MYECKHe M XUMHYECKHE CBOWCTBA MPOCTOrO BEIECTBA.
I'enernueckue psaael Fe2+ u Fe3+. KauectBennbie peakiiun Ha Fe2+ u Fe3+. Baxuelmue conu
Kene3a. 3HaueHHE JKeJe3a, €ro COeAMHEHUH U CIIABOB B MPUPOJIE U HAPOIHOM XO3SIICTBE.

Jemoncmpayuu. O0pa3upl MEIOYHBIX U MIETOYHO3EMENbHBIX MeTaioB. OOpa3Ilbl CILIaBOB.
BzaumopelictBue HaTpus, JUTHS W KalIbIlAs C BOAOW. B3anmmojelcTBHE HATpuUs U MarHus C
KHucnopoaoM. Bzaumopeiictere MetamioB ¢ HemeTauiamu. [lomyuenue rkapokcuos xenesa (1)
u (111).

Jlabopamopuvie onwvimul. 2. O3HakOMJIeHHE ¢ oOpasliaMu MeTauioB. 3. B3aumonelicTBue
METaJJIOB C pacTBOpaMu KUCIOT Hu coyedd. 4. O3HakoMjeHHe ¢ oOpa3lamMu MPUPOIHBIX
COeIMHEHUI: a) HaTpus; 0) Kalblusg;, B) allOMHUHHS; T) keneza. 5. [lomydeHue ruapoxcuaa
AIIOMUHHUS M €r0 B3aUMOJEICTBUE C PACTBOPAMHM KUCIOT U 1Ienoue. 6. KauecTBeHHbIE peakuuu
Ha noHsl Fe2+ u Fe3+.

Ipaxmuuecxue pabomoei. 1. OcyleCTBICHHE LEMOYKH XUMUYECKUX MPEBPAIICHU METaIOB.
2. Tlony4yeHue u CBOICTBA COCTUHEHHU MeTa/uioB. 3. PereHne sKcepuMEeHTANIBHBIX 3a/1a4 Ha
pacno3HaBaHUE U MOJyYEHUE BEIIECTB.



TEMA 5. O0o0meHnue 3HAaHMH 1O XMMHHM 32 KypC OCHOBHOW mIKoJbI. [lonroroska k
rocyaapcTBeHHoi urorooit arrecrauuu (I['MA)

[Tepuonnueckuii 3axkoH u Ilepuonmueckas cucrema JI. M. MenneneeBa B CBETE€ TEOPUHH
CTPOCHHMs aTOMa BHJbl XUMHUYECKUX CBS3€H M TUIIBI KPUCTAUIMYECKUX PELIETOK. B3aumocBs3b
CTpOCHHSI W CBOWCTB BemecTB. Kilaccupukanus XUMHYECKMX pPEaKUUid 1O pa3iIuyHbIM
npusHakaM. CKOpOCTh XMMMUYECKUX peakuui. Jlucconuanus 3IEKTPOJIUTOB B BOJHBIX
pactBopax. HMoHHble ypaBHeHUs peakiuu. OKHCIUTEIbHO -BOCCTAHOBUTEIbHBIE PEAKIIMH.
Knaccugukanus u cBoiicTBa HEOPraHMUECKUX BEIIECTB. TPEHUHT-TECTHPOBAHUE 10 BapHAHTaAM
I'MA nponuisIx JIET U IEMOBEPCUMU.

K xonny ob6yuenuss B 8 kiacce y oOywaromerocs Oyay chopMuUpOBaHBI
CJIETYIOIIUE TIPEIMETHBIC PE3yIbTAThI 10 XUMHH.
pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX IOHATHHA: aTOM, MOJICKYIa,

XUMUYECKUI DJIIEMEHT, [MPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpONIHAsT W HEOJHOPOJHAs), BaJlGHTHOCTh, OTHOCHUTEIIbHAsi aTOMHasi W
MOJIEKYJISIDHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JISI XUMHYECKOT'O 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHI, KUCIIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHHUS, XMMHYECKas
peakiuus, Kiaccu(puKalus peakifii: peakiuu COeAUHEHUs, PEaKIuu Pa3IoKeHus,
peakluuu 3aMeIeHus, peakiMyu OOMeHa, 5K30- W SHIOTEPMUYECKUE PEaAKIUH,
TEIUIOBOM 3(PexT peakuuu, sAPO aToma, JIEKTPOHHBIA CIION aToma, aTOMHAas
opOuTasb, paguyc aroMa, XUMHUYECKas CBS3b, TMOJSPHAsT M HENoJspHas
KOBAJICHTHAs CBSI3b, HOHHAS CBA3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi A0
BelllecTBa (MPOILIEHTHAsI KOHIIEHTPAIIKs) B paCTBOPE;

WUIIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHIATHUH H
IPUMEHATH 3TH MOHATHS IIPU ONMCAHUU BEIIECTB U UX IIPEBPAIICHUI;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBICHUS (POPMYI BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OHMHApHBIX COEIUHEHUSX,
CTENEHb OKHCIIEHUSI 3JIEMEHTOB B OHHApPHBIX COEIUHEHUSX, MPUHAIIEHKHOCTD
BEILIECTB K OINPEJEICHHOMY KJIACCy COEAUHEHUM Mo (opMyiaM, BUA XUMHUYECKON
CBs3U (KOBAJICHTHAs! U MOHHAs1) B HEOPTAHUYECKUX COCIUHEHUSIX;

packpeiBaTh cmbicn  llepuoamueckoro 3akona .M. Mengeneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOAUYECKONM  3aBUCHUMOCTHU CBOWCTB
XUMHAYECKHX 3JIEMEHTOB OT MX MOJoXeHUus B [lepuoanueckoi cucreme, 3aKOHOB

COXpaHCHHA MACChbl BCHICCTB, IIOCTOAHCTBA COCTaBd, aTOMHO-MOJICKYJISIPHOI'O



YY€HHMs], 3aKOHAa ABOrajpo, ONUCHIBATh M XapaKTepU30BaTh TaOIMYHYIO (popmy
[lepronyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3IMyYaTh NOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynna)y, maneie u 60JbIINE
MEePHUOJIbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B Ta0JIULIE
«llepuognueckas cucrema xumuueckux diaemeHToB J[.MI. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB
(coctaB u 3apsan sapa, oOIIee YHUCIO BJEKTPOHOB M paclpeniesieHue HX Mo
AIIEKTPOHHBIM CIIOSIM);

KJaccu(UIUPOBaTh XUMHUUYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIlEeCTBa,
XUMHYECKUE Peakuu (10 YUCTY M COCTaBY YUACTBYIOIIMX B PEAKIIUU BEUIECTB, IO
TEII0BOMY 3P DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
pa3IUYHBIX KJIACCOB, TOJATBEPXkAasi ONHCAHHE TNPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHHI COOTBETCTBYIOLIUX XUMHUECKHX PEAKIIUM;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTU IPOTEKAaHUS XWMMUYECKUX IPEBPALIEHUI B pa3IUYHbIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOIO 3JIEMEHTa MO (OopMyJie COECTUHEHMsS, MAacCCOBYIO
JOJII0 BEIIECTBA B PacTBOpPE, IMPOBOJUTH PACUCTHI MO YPaBHEHUIO XHMHUYECKOM
peaxiuy;

OPUMEHATh OCHOBHBIE ONEPALMH MBICIUTENBHON AEATEIBHOCTH — AHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IICHNEe, CUCTEMATH3AIINIO0, KIaCCU(DUKAIINIO, BBISBICHUC
IIPUYMHHO-CIIEICTBEHHBIX CBSI3€il — JUI W3Y4EHUS CBOMCTB BEIIECTB H
XUMHYECKUX PEaKLUUi, €CTECTBEHHO-HAYYHbIE METO/AbI NIO3HAHUS — HAOIIOACHUE,
U3MEPEHNE, MOAEIUPOBAHUE, SIKCIIEPUMEHT (peabHbI U MBICICHHBIH);

CJIEIOBATh MpaBHJIaM MOJb30BAaHUS XUMUYECKOM MOCYAON U TaOOpaTOPHBIM
o0opyl0BaHHEM, a TaK)Ke MpaBUiIaM OOpallleHHsl C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIHUSIMU 110 BBINOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO W COOMpaHUI0 Tra3000pa3HbIX BeEIIECTB (BOAOPOJA U KHUCIOPOAA),

MIPUTOTOBJICHUIO PACTBOPOB C OINPEEICHHON MacCOBOM J10Jei pacTBOPEHHOTO



BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTH XUMHUUYECKHE HKCHEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IMIEJIOYEH W KHUCJIOT C TMOMOIIBIO HMHIMKATOPOB
(makmyc, dheHondranenH, METUIOPAHK U APYTHUE).

K xonny oOyuenuss B 9 kiacce y oOyuaromierocst 0yny chopMupoBaHbl
CJIEAYIONIKNE PEAMETHBIC PE3yJIbTaThl 0 XUMUH:

pPacKpbIiBaTh CMBIC OCHOBHBIX XUMUYECKUX TOHSATHM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BaJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYECKasi peakiusi, XUMUUYecKasi CBs3b, TEIUIOBOM 3(P(EKT peakiuu, MOJb,
MOJISIPDHBI O0BEM, PACTBOP, DJICKTPOJUTHI, HEIIEKTPOIUTHI, JICKTPOJIUTHUUECKAS
JUCCOIMAIINSI, PEAKIIMAd UOHHOTO OOMEHa, KaTajlu3aTop, XUMUUECKOE paBHOBECHE,
oOpatuMmple W HeoOpaTUMbIC PEAKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC
peaKiuu, OKHCJIUTEb, BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAHOBJICHUE,
ajutoTponusi, aM(pOTepPHOCTh, XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas,
MeTaInyeckas), KpPUCTAJUIMYECKass penIeTKa, KOPpPO3Usi METaIOB, CIUIABHI,
CKOPOCTh XHMMYECKOW PpEeaKIuu, MpeAesibHOo nonmycTumas koHueHTpauus [TJIK
BEIIECTBA;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHYECKHUX TIOHATHH U
NPUMEHSTH TH MTOHSATHUS MIPHU ONKUCAHUM BEIIECTB U UX MPEBPAIECHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (POPMYIT BEUIECTB
Y YPABHCHUN XUMUYECKUX PEAKLIHI;

ONPENENATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB B
COEIMHEHUAX Pa3IMYHOIO COCTaBa, MIPUHAJJIEAKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEIMWHEHUU 1o (opmynaM, BHUJI XUMHUYECKON CBA3M (KOBAJCHTHAs,
MOHHAs, METAJUIMYECKAasl)) B HEOPraHMYECKUX COCIUHEHMSX, 3apsij HOHA [0
XUMUYECKOW (hopMmylie, XapakTep cpellbl B BOJHBIX PacTBOpPax HEOPTaHUYECKHUX
COEIMHEHUH, TUI KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci [lepuonmueckoro 3akona JI.M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAaHHUE: OMUCHIBATH M XapaKTepHU30BaTh TAOIUYHYIO
dopmy Ilepumonndeckoit CUCTEMBI XMMHYECKHX 3JIEMEHTOB: pa3jiuyaTh MOHSTHUS

«rnaBHas noarpynna (A-rpynmna)» u «mnodounas noAarpynna (b-rpymnma)», Mainelie u



OoJiblliie  TMEpPUOAbl, COOTHOCHUTH OOO3HAUYEHHS, KOTOpbIE UMEIOTCA B
MEPUOANYECKON TabJIUIle, C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMUYECKUX DSJIEMEHTOB (COCTaB MW 3apsj siipa, OOIIee YKCIO AJIEKTPOHOB U
pacrpeielieHue UX 10 DJIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIHME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCIUWHEHUN B Mpe/esiaX MajbiX MEPUOJIOB
Y TJIABHBIX MOATPYIII ¢ YYETOM CTPOSHHUS X aTOMOB;

KJIAaCCU(PUIIUPOBATh XUMHUUYECKUE DJIEMEHTBhI, HEOPraHWYECKHE BEIECTBA,
XUMUYECKHUE Peakinu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIMHU BEIIECTB, IO
TEIJIOBOMY 3(dQeKTy, M0 U3MEHEHUIO CTEMEeHEeW OKUCICHHS XUMUUYECKUX
3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIMME U CcHelnuPUIecKre XUMHYECKUE
CBOMCTBA TIPOCTBIX W CIJIOXKHBIX BEIIECTB, MOATBEPXKIAs OMUCAHUE IPUMEpaMu
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUIH COOTBETCTBYIOIIMX XUMHUECCKUX PEAKITHIA;

COCTaBJISITh YPAaBHEHUS JICKTPOJUTHUCCKON JTUCCOIUAIIMK KUCIIOT, IIeJIoUYei
M COJIeil, TOJIHBIE M COKpAIlCHHbIE YpaBHEHHUSA peakluid HOHHOTO OOMEHa,
YpaBHEHHsI PEaKUUid, MOJATBEPKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKON CBS3U
MEX/1y BEIIECTBAMU PA3IMUHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIU
MOCPEJICTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHCca ATUX PEaKIui;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIEHUIN B PA3JIUYHBIX YCIOBHSIX;

BBIYHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChbl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO d3JeMEHTa Mo (popmylie COeIUHEHUS, MaCcCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUCThl MO YPAaBHEHHIO XUMHUUYECKOM
peakiuu;

coOI01aTh TpaBuja MOJB30BAHUS XUMHUYECKON TOCYI0M U JIabOpaTOPHBIM
o0opyOBaHNEM, a TAaK)Ke MpaBmiia OOpaIeHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLIMSIMUA TIO BBIIIOJTHEHUIO JIa0OPATOPHBIX XUMHUYECKUX OIBITOB MO
MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AMMHUAKa U YTIJIEKUCIIOTO rasa);

MIPOBOJIMUTH PEAKILIMH, MOITBEPKIAIOIINE KAUECTBEHHBIH COCTAB Pa3IMYHbIX

BEIIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPUAOPOMHUI-, MOAUI-, KapOOHAT-,



docdar-, cunukar-, cyinbdar-, TUAPOKCUI-UOHBI, KATHUOHbI AMMOHHS U HOHBI
M3YyYEHHBIX METAJUIOB, MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIIbHOCTU — aHallu3 U

CUHTE3, CpaBHEHHE, O000OIECHHE, CHUCTeMAaTH3allUi0, BBISIBICHUE MNPUYUMHHO-

CJIICACTBCHHBIX CBsI3EH — AJI1 U3YUCHUA CBOICTB BCIICCTB W XHMMHNYCCKHUX peaKHHﬁ,

CCTCCTBCHHO-HAYYHBIC MCTOABI ITIO3HAaHUA — Ha6JIIOI[CHI/Ie, HN3MCPCHUC,

MOJIETMPOBAHKE, SKCIIEPUMEHT (PeasIbHbI U MBICIICHHBIN ).

KaJIeHI[apHO - TEMATHYIECCKOC IIJIAHUPOBAHUEC 8 KJiacca

Ne Tema (paznen) [Tnanupyemble JIMUHOCTHBIE PE3YIIbTATHI
MeTanpeIMeTHBIC peIMETHBIC
Tema 1. IllepBonauanbHble XuMuueckue mousitus (8/9 )
1 IMpenmer xumun. Teno, ®opmupoBaHuEe yMEHUN | 3HATh BXKHEUIINE
BEILECTBO BOCITIPMHUMATb, XAMUWYECKHAE TTOHSTUSA:
2 Du3MUECKUE ¥ XUM. TepepabdaTeIBaTh N BEII[ECTBO M TEJIO
ABJICHUA, X TIPUSHAKH. IPEIBABIIATH YMETh OMUCHIBATH
3 nHpopMaIuo B (bu3nYecKue CBONCTBA
CJIOBECHOM, 00pa3HOM, BCIIIECTB
CUMBOJIMYECKOH (hopmax, | 3HATH BaKHEHIITHE
aHAJIU3UPOBATH U XUMHUYECKHUE MOHSATHS:
nepepabaTbiBaTh HaOJI0ICHHE, SKCIIEPUMEHT,
MOJIy4YEHHYIO naboparopHoe
nHpopMaIuo B 000py1I0BaHKE
3HAKY XIM. 31CMCHTOB. COOTBETCTBHUH C 3HaTh BaKHEUIIINE
MOCTABJIEHHBIMH XUMHUYECKHUE MOHSATHS:
3a/1la4aMH. buznyecKkue u XUMHUYECKHe
®opMupoBaHUE YMEHUN | SIBJICHMSI, XUMHUYECKast
paboTartsb B, peakius .YMeTb OTJINYaTh
MPEJICTaBISITh U XUMHYECKUE PEaKIIUU OT
OTCTauBaTh CBOU busznyecKux SBICHUN
B3TJISBI M yOSKIEHUS,
BECTH JIUCKYCCHUIO.
4 PazButune 3HaTh BaXKHEUIINE

MoseKyIibl U aTOMBI.
ATOMHO-MOJIEKYJISIPHOE
yuenue. [Ipocteie n
CJIO’KHBIE BELIECTBA.
Knaccugukauus npoctsix
BEILIECTB.

MOHOJIOTHYECKOM U
JIMAJIOTHIECKOH peun,
YMEHUS BBIPAKATh CBOU
MBICIIH U CIIOCOOHOCTHU
BBICITYIIINBATh
coOeceaHrKa, TIOHUMATh
€ro TOUKY 3peHHUs,
NPU3HABATH TIPABO
JPYroro 4ejioBeKa Ha

XUMHUUYECKUE TIOHATHUS: aTOM,
MOJIEKyJ1a, XUMUYECKUN
AJIEMEHT, IPOCTHIE U
CJIOKHBIE BELIECTBA ,
OCHOBHBIE NTOJIOKEHHUS
ATOMHO- MOJIEKYJISIPHOTO
YUCHHUS




NHOC MHCHUC

S) YucTele BemecTBa u cMec. | PasBurue 3HaTh CYLIHOCTb OHATHH
6 MOHOJIOTUYECKON 1 «YUCTBHIC BEIICCTBAY.
JUAIOTHYECKOH pedH, «CMeCH» U CIOCOOBI X
YMCHHSI BBIPQKATh CBOU | Pa3AEICHHUS
MBICJIH ¥ CTIOCOOHOCTH
BBICJTYIIINBATh
cobeceqHUKa, IOHUMATh
€r0 TOUYKY 3pCHUS,
Crioco0b! pasziesnenust PU3HABATH MPABO
cMecen JpYyroro 4ejioBeKka Ha
nHoe muenune; OcBoeHue
MPUEMOB JCHCTBUI B
HECTaHIaPTHBIX
CUTYaITUsX, OBJIAJICHUC
IBPUCTHYECKUMU
METOJIaMH PEIICHUS
npobem;

7 ITpaxt. pabora Ne 1, 2 OBntafeHue HaBBIKAMU 3HaTh npaBuiia paboThl B
«IIpasuna Th. Crpoenne OpraHM3alky yIeOHOM IIKOJIBHOM TabopaTopuu,
IIaMCHH JIEATEIHHOCTH, 0e30ITacHOTO OOpaIICHHUS C

8 MTOCTAHOBKH IIEJICH, pEaKTUBaMU U TIPUOOpaMHU.

IJTAHUPOBAHUS, YMmeTh oOpamaThes ¢

CaMOKOHTPOJISI U OLICHKH | XUMUYECKOU MOCYI0N U

pe3ylbTaToOB CBOEH 1abopaTopHBIM

JEeSITeIbHOCTH, 000py/I0BaHUEM,

YMEHUSIMU NPEABUACTD UCII0JIb30BaTh

BO3MOYKHBIE PE3YNIbTaThl | IPUOOpPETEHHBIE 3HAHUS U

CBOUX JICHCTBUI; YMEHHUSI B ICATEIbHOCTU U

Pa3BuTHe criocoOHOCTH | TOBCETHEBHOM KU3HU IS
Tpaxr. pabora Ne 3 «Anaymus | BPICIYIIABATD 6e30macHOro 0OpaleHus ¢
[10YBBL B BOIED. cobOecelHUKa, TIOHUMATh | BEIIECTBAMHU U

€ro TOYKY 3pEHUs, MaTepuagaMu

pU3HABaTh MPABO

JPYroro 4enoBeka Ha

WHOE MHEHHUE;

dopmMUpOBaHUE YMEHUI

paboTaTh B rpyme,

MPEJICTaBISITh U

OTCTauBaTh CBOU

B3TJISBI M yOSKICHUS,

BECTHU JHUCKYCCHIO.

Tema 2. ATombl xumMu4eckux djaementos. [ICXD JI. K. Menaeaeesa (11/17)

1 OtHocHuTeNbHAS ATOMHAS Passutue 3HaTh ONPENIEIICHNE
macca. M3oronbl. CtpoeHne MOHOJIOTHYECKOU U MIEPUOANYECKOT0 3aKOHA.
aTOMa U Anpa. JIMAJIOTUYECKON peyH, Ornpenenenue nepuoja,

2 113 1. U. Menneneesa. YMEHHS BHIpaKaTh CBOU | 3HAYCHUE MOPSAKOBOTO
CemMeiiCTBa SIIeMEHTOB: MBICITH ¥ CTIOCOOHOCTH HOMeEpa.

HUHCPTHBIC I'a3bl, I'AJIOT'CHBI,
ICIIOYHBIC MECTAJIJIbI. BBICHYU_II/IBaTL
3 CTpoeHHe AIEeKTPOHHBIX COGECEIHHKa, IOHUMATE 3HaTh CTPOEHUE aToMa,

00010Y€K aTOMOB MaJjIbIX

€ro TOUKY 3peHus,

COCTaB aTOMHOTO d1pa.




Iepruoa0B. CocrosHne
DJICKTpOHA B aTOME.

CtpoeHue 31eKTPOHHBIX
000J10YEK ATOMOB MaJIbIX
niepuoioB. CocrosiHIE
JJIEKTPOHA B aTOME.

NPU3HABATH MPABO
JPYroro 4esioBeKa Ha
MHOE MHEHUE;
OcBoeHnue npuemos
JIEHCTBUN B
HECTaHAAPTHBIX
CUTYallUsX, OBJIAJICHHE
IBPUCTHUECKUMH
METOJJaMU PEIICHUS
npoOiuem;

Ornpenenenue U30TOIOB,3
BHJIa U3JIy4CHUU

YMeTh onuchiBaTh
XUMUYECKUI AJIEMEHT C
TOCKH 3PEHHS CTPOCHUS
aToOMa, HaXO/IUTh YEPThI
CXOJICTBA U OTJIMYUS Y
M30TOTIOB

3HaTh PaCMOJIOKECHHUE
AJIEKTPOHOB 10 CJIOSM,
(OPMBI SIEKTPOHHBIX
opOuTanei, 3HaTh O
MIEPHO TUICCKUX
U3MCHCHUSX XUMUYICCKIX
CBOMCTBAX B 3aBUCUMOCTH
OT YHCIIa DJIEKTPOHOB B
HApPY>KHOM JIEKTPOHHOM
cioe.

YMeTh 3anuchiBaTh
CTPOCHHE aTOMOB
3JIEMEHTOB TICPBBIX
YeThIPEX MIEPHUOJIOB,
3aIMACHIBATH 3JICKTPOHHBIC
(bOpPMYIIBI U SJIEKTPOHHBIC
STUEUKU 11 aTOMOB
AJIEMEHTOB 3TUX MEPHOJIOB

Crpykrypa I1C (iepuomsl,
TPYIITIBI, IOATPYIIIIEI).

XapaKTepuCTHKA XUM.
sJIeMeHTa. M3MeHeHne
META/UTNYECKUX U
HEMETaJNTMISCKUX CBOMCTB
JJIEMEHTOB B 3aBHCUMOCTH
ot nontoxkenwns B T1C.

PazButne
MOHOJIOTHYECKON 1
JIMATIOTUYECKOU peun,
YMEHHUS BBIPAXKaTh CBOU
MBICJIH ¥ CIIOCOOHOCTH
BBICITYIIIMBATh
cobeceqHNKa, IOHUMATh
€ro TOYKY 3pCHHSI,
MPU3HABaTh MIPABO
JPYroro 4enoBeka Ha
HHOE MHEHUE;
OcCBOCHHE NMPHUEMOB
NIEUCTBUIH B
HECTaHJIAPTHBIX
CUTYaIUsiX, OBJIa/ICHUE
IBPUCTHUUYECKUMU
METOJIaMU pelIeHUS
npobiem;

OcBoenue npuemos
JeUCTBUl B
HECTaH/IaPTHBIX
CUTYaIUsIX, OBIIA/ICHUE
IBPUCTHUYECKUMU
METO/IaMU PEIIeHUS
npobiewm;

3HaTh ONpEIETICHUE
MePUONYECKOTr0 3aKOHA.
Onpenenenue nepuoaa,
3HAYCHHE MOPSTKOBOTO
HOMEpa. YMETh OOBSICHATH
W3MEHEHHE CBOMCTB
2JIEMEHTOB U UX
COCJIUHCHHUHN, 3HATh
MPUYHHY 3TOTO

ITousrue 00

DopMHUpOBaHUE YMEHUI

3HAaTh ONpEeIICHNE




3JIEKTPOOTPULIATEIHLHOCTH.
Turnsl XuM. CBSI3U (MOHHA,
TIOJIIpHAS U HETIOJSIpHAS).

BOCIIPUHHMATb,
UH(POpMALIKIO B
CJIOBECHOM, 00pa3Hoii,

XUMHYECKOM CBSI3H.
DIIEKTPOOTPULIATEIIBHOCTb.
KoBasienTHas nonsipHas u

8 Tonarne 06 CHMBOJIMYECKON (popMax, | HEMOJISPHAS CBSI3H, SHEPIHs
QJICKTPOOTPUIATCIIBHOCTHU. AHAJM3UPOBATH U CBSI3U.
Tumnel XxuM. cBs3U (MOHHAS,
HONApHA H HEMOApHAs). nepepadaThiBaTh YMeTb onpeaensrThb
9 MIOJYYEHHYIO pa3IUYHbIC BUIBI
nH(OPMAIIHIO B KOBQJICHTHOM CBSI3H,
COOTBETCTBHUH C 3aMUChIBATh CXEMBbI
MOCTaBJICHHBIMHU 00pa3oBaHUsl BEIIECTB C
MeTaiInaeckasi XUM. cBs3p. | 3ala9aMHM, BBIIEISATE KOBAJICHTHOM IIOJIIPHOM 1
Kpucrammdeckue peurerki. | OCHOBHOC COJICPKAHUE HETIOJISIPHON CBSI3bIO
MPOYUTAHHOTO TEKCTA,
HaXOJIUTh B HEM OTBETHI
Ha MTOCTaBJICHHBIC
BOIIPOCHI U U3JIararh €ro;
10 OBiaieHre HaBBIKAMU YMeTh NpUMEHSITh
OpraHu3aIui y4eOHou MOJTYYCHHBIC 3HAHUS TIPU
JIeSITeTLHOCTH, W3YYEHUU TEME
IIOCTaHOBKH IIENICH, «Ileprnoandeckuii 3aKOH 1
O06001menue u IJIAHUPOBAHUS, epuoguyecKas CucTemMa
CHCTEMATH3allMs 3HAHUM 10 | CAMOKOHTPOJISI ¥ OLICHKH | XUMHYECKHX 2JIEMEHTOB
TeME. pe3yJIbTaTOB CBOECH .. Menneneena.
JIeSITEIbHOCTH, CrpoeHnune aTomay
YMEHUSMHU NPEIBUIETD
BO3MOJKHBIE PE3YyJIbTaThI
CBOMX JCHCTBHH;
11 OBniafeHue HaBBIKAMU YMeTh NpUMEHATh 3HAHNUS,
opraHu3anuu yaeOHoit MTOJTY4YECHHBIE [TPU U3yYEHUU
JIeSITEIbHOCTH, TeM
ITIOCTaHOBKH IIEJICH,
Kontp. pabora Ne 1 «I13 u [UIATIHPOBATIHAL,
[ICXD J.1. MenneneeBa CaMOKOHTPOJIA 1 OVHGHKH
pE3yNbTaTOB CBOEH
JIeSITEIbHOCTH,
YMEHUSIMH NPEIBUIETH
BO3MOJKHBIE PE3yJIbTaThl
CBOMX JCHCTBHH;
Tema 3. CoequHeHUs] XMMHYECKUX 3JEMEHTOB M W3MEHEHHs, MPOUCXOASIIHE C BellecCTBAMH
13/18)
1 [lonnmare paznuuus 3HaTh onpeeIeHue

[MousTHE O XMM. hopMyIe.
Wnunexc, koapduiuenr,
OTHOCHUTENIbHAS
MOJIEKYIIIpHas Macca.

MEX]y TEOPETUUECKUMU
MOJIEJISIMU U peaibHBIMU
00BEKTaMU;
dopMHUpOBaHKUE YMEHUN
BOCIIPHHUMATh,
UHPOpMaLIHIO B
CJIOBECHOH, 00pa3Hoii,
CHUMBOJIMUECKON (hopmax,
aHaJM3UPOBaTh U
nepepabaTeIBaTh
HOJIYYEHHYIO

OTHOCHUTEIILHOU
MOJIEKYJISIPHOM MacChI.
YMeTh BBIUUCIATH IO
dbopMyIie OTHOCUTEIHHYIO
MOJIEKYJISIPHYIO Maccy




UHPOpMALIUIO B
COOTBETCTBUH C
MOCTaBJICHHBIMU
3aJauaMu, BBIICISATD
OCHOBHOE COZIEpKaHNE
POYUTAHHOTO TEKCTA,
HaXOJIUTh B HEM OTBETHI
Ha ITOCTaBIICHHBIC
BOTIPOCHI

3aKOH ITOCTOSHCTBA COCTaBa.
MaccoBas 10511 21eMeHTa B
BEIIECTBE.

Pazsutne
MOHOJIOTHYECKOI 1
JINATIOTUYECKOU peun,
YMEHUS BBIPAXaTh CBOU
MBICJIA U CLIOCOOHOCTH
BBICITYIIINBATh
cob0ecenHNKa, TOHUMATh
€ro TOYKY 3peHHUsI,
MPU3HABATh TIPABO
JIPYroro YeioBeKa Ha
WHOE MHEHUE;

3HaTh POPMYIHPOBKY

3aKOHa COXpaHCHUA MACChI

BEIICCTB
IloHnMaTh CyIIHOCTH U
3HAYEHHUE DTOTO 3aKOHA

Kaccudukariys mpocThix
(Me 1 HEME) U CIIO)KHBIX B-B
(OoKCHIBI, KHCIIOTHI,
OCHOBAaHWSI, COJIN).
Asutorportus.

[TonnManue paznmuanit
MEXTy TCOPETHUECKUMHU
MOJICTISIMU ¥l pEaJTbHBIMHU
00BEKTaMU;
dopMUpOBaHHE YMEHUH
BOCIIPUHUMATH,
nHpopMaIuo B
CJIOBECHOM, 00pa3HOM,
CUMBOJIMYECKOH (hopmax,
aHAJIU3UPOBATH U
nepepadaThiBaTh
MOJIY4YEHHYIO
nHpopMaIuo B
COOTBETCTBUHU C
MOCTABJIEHHBIMH
3a/la4yaMH, BBIACTISTh
OCHOBHOE COJIepKaHHE
MPOYUTAHHOTO TEKCTA,
HAXOJWUTb B HEM OTBETHI
Ha TIOCTaBJICHHbIE
BOIPOCHI

YmMmerts kitaccupuupoBaTh
BEIIIECTBA 10 COCTAaBY Ha
IIPOCTHIE U CJIOKHBIE,
METaJUIbl U HEMETaIJIbI

CreneHb OKUCTIEHHUS.
bunapabie coenHeHUS
METaJUIOB U HEMETAJLIOB.
BeBon dpopmys (okcHIIbL,
BOJIOPOJTHBIE COSTMHEHHS).

CreneHb OKUCTICHHUS.
bunapabie coeHeHUS
METaJJIOB U HEMETAJUIOB.
BriBoa ¢popmyit (oxcusl,
BOJIOPOJIHBIE COCAVH CHHSL).

Banentnocts. CpaBHEHHE
TIOHSITUH CTENEHb OKUCIICHHUS

PaszButne
MOHOJIOTHYECKOM U
JIMAJIOTUIECKOH peun,
YMEHUS BBIPAKATh CBOU
MBICII U CIIOCOOHOCTHU
BBICITYIIINBAThH
cobeceaHrKa, TOHUMATh
€ro TOYKY 3peHHUS,
NPU3HABATH TPABO
JPYroro 4YeJioBeKa Ha
WHOE MHEHUE;

YMeTb onpeneiarTh
BaJICHTHOCTH U CTETICHU
OKHUCJIEHHSI DIIEMEHTOB




1 BAJICHTHOCTB.

OcBoeHnue npuemMos
JICHCTBUI B
HECTaHAAPTHBIX
CUTYallUsX, OBJIAJICHUE
IBPUCTHUECKUMH
METOJAMH PELICHHUS
npo0iem;

7 [Tonnmanue paznmmuui 3HaTh ONpeIeNIeHNE
MEXy TEOPETHUYECKUMHU | TIOHSATUN: XUMUYECKUE
MOJICJISIMU U pEaTIbHBIMU | YPAaBHEHHUSI, PEareHTHI,
00beKTaMu; MIPOJIYKTHI PEaKIIUH,
®dopmupoBaHue yMEHUN | KOYPPUIIUEHT,
BOCIIPUHUMATb, XUMUYECKYIO CUMBOJIHKY,
uHpopMaIuo B YpaBHEHUST XUMUYECKUX
CJIOBECHOM, 00pa3HOM, peakuuii. YMeTh
Ocroparms. 3axon CHMBOJIMYECKOi OpMax, | ONpeneNsTh peareHThl |
COXPAMCHHA MACCBL. aHaJIM3UPOBATH U MIPOJIYKTHI PEAKIIUH,
CymHOCTb XMM. PEaKIIH.
PacCTAHOBKA nepepadaThIBaTh paccTaBisTh
KOO HITHEHTOB. MOJTY4ECHHYIO K03 (UIIUEHTHI B
nHpopMaIuo B YpaBHEHUSX peaKInii Ha
COOTBETCTBHUU C OCHOBE 3aKOHA COXpaHEHUS
MOCTaBJICHHBIMHU MacChl BEIIECTB
3a/1a4aMu, BBIJICIIATH
OCHOBHOE COJIepKaHHE
MIPOYUTAHHOTO TEKCTA,
HaXOJWUTh B HEM OTBETHI
Ha TMOCTaBJICHHbIE
BOIIPOCHI
8-9 Knaccudukanms Pa3zButne 3HaTh XUMHYECKOE ITOHSITHE
XMMHYECKUX PEAKIHH 10 MOHOJIOTHYECKOM U «KmaccupuKamms
YHCITY 1 COCTaBYy MCXOOHBIX HHaHOFquCKOﬁ peLH/I, XUMHUYECKUX peaKHHﬁ»
1 HOIy4CHHBIX BCILCCTB. YMEHHS BBIPAKATH CBOU | YMETh ONPE/CIISTh THIIbI
MBICII ¥ CTIOCOOHOCTH XUMUYECKUX PEAKLIUN 110
10 YPOK-YIIPAKHCHHE - BBICJIYILIUBATh YHCIY U COCTaBY UCXOIAHBIX
Eig(c;qe)tﬁﬁl;;l; 1O, THIIBI XIM. cobecenHrKa, IOHMMATh | U MOJIYYEHHBIX BELIECTB
peaKimii. €ro TOYKY 3pEHUs,
pU3HABATh MPABO
JPYroro 4enoBeka Ha
WHOE MHEHHUE;
11 Ocob6ennoctu OBP. Meron | PazButue YMeTh cocTaBIsATh
DJICKTPOHHOrO OanaHca. MOHOJIOTUYECKOH U OKHCIIUTEIBHO-
12 JIMAJIOTUYECKON peyH, BOCCTAHOBUTEIIbHBIE

Knaccupukanus OBP

YMEHUS BBIPAKATh CBOU
MBICIIA U CIIOCOOHOCTH
BBICITYIIINBATh
coOeceaHrKa, TIOHUMATh
€ro TOYKY 3pCHHS,
NIPU3HABATH [TPABO

peaKkuunun, OrnpeaciIsaTb
OKHCIIUTCIIb U
BOCCTAaHOBHTCIIb




JPYroro 4esioBeKa Ha
MHOE MHEHUE;
OcBoeHnue npuemos
JICUCTBUN B
HECTaHAAPTHBIX
CUTYallUsX, OBJIAJICHHE
IBPUCTHUECKUMH
METOJAMH PELICHHUS
npo0em;

13

O00011IEHNE TEMEL.

OBjajcHuE HaBBIKAMU
OpraHu3aluy y4eoHoi
JIeATEeIIbHOCTH,
IMOCTaHOBKH IIENICH,
TUTAHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKU
pe3yJIbTaTOB CBOECH
JIeATEeIIbHOCTH,
YMEHHSIMH TIPEIABUICTD
BO3MOJKHBIE PE3YyIbTaThI
CBOUX JCHUCTBHIL;
[Ipuobperenue onpiTa
CaMOCTOSITCIILHOTO
MTOMCKA, aHAIN3a 1
oTO0pa nHbOpPMAITHHI
PasBurue
MOHOJIOTHYECKOM 1
JINATIOTUYECKOU peun,
YMEHUS BBIPAXaTh CBOU
MBICITA U CTIOCOOHOCTH
BBICITYIIIMBATh
cobeceqHUKa,

YMeTh NPUMEHSATh 3HAHUS,
YMEHHS U HABBIKU MPHU
BBITOJTHEHU U
TPEHUPOBOYHBIX
YIOpaXHEHUH U 3a1aHUI

Tema 4.

IIpocThie BemecTBa KUCJI0POJ

u Boaopon. Ilpomeccor ropenns. Boma (15/20)

XapaKTepuCcTHKa KUCIOpoAa
KaK XUMHUYECKOTO 3JIeMEHTa
U TIPOCTOT'O BELIECTBA.
Crioco0bt MTOJTYy4EHUS
kucnopona. Kartamuzarop

PazButne
MOHOJIOTHYECKOH U
JTUAJIOTHYECKOM pedH,
YMEHUS

BBIPA)KaTh CBOU MBICIIH U
CIIOCOOHOCTH
BBICITYIIINBATh
cobeceHMKa, TIOHUMATh
€ro TOUKY 3peHUs,
MpU3HABATh MPABO
JPYroro 4enoBeka Ha
WHOE MHCHUE;
OcBoenue npuemMos
JIECTBUH B
HECTaH/IAPTHBIX
CUTYaIUsX, OBIIA/ICHUE
IBPUCTHUYECKUMU
METO/IaMU PEIIeHUS
npobiewm;

3HaTh 1J1aH
XapaKTePUCTUKHU
XHMHYECKOT'0 JIEMEHTA B
MPOCTOTO

BelllecTBa. YMETh
XapaKTepu30BaTh KUCIOPO
KaK XMMHUYECKUH JJIEMEHT U
MPOCTOE BEILIECTBO.
3anuceIBaTh ypaBHEHUS
peaKkuuii B3auMOICHCTBUS
KHUCJIOPOJa C IMMPOCTBIMU
BeIleCTBaAMHU




dusznyeckne U XUMHUYECKHUE
CBOMCTBa KUCJIOPOJA.
Oxcuapl. OKUcIIeHHE

IIpumenenue kuciaopona.
T'openue npocTeIX 1
CJIOKHBIX BECIICCTB.
MenaeHHOe OKHCIICHHE.
TermoBoit 3 dexr
XUMHUYECKUX PEaAKIUH.

OBiaJacHNE HaBBIKAMU
OpraHu3aluy y4eOHon
JIeATEIIbHOCTH,
IMOCTaHOBKH IICIICH,
MJIaHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKU
pe3yJIbTaTOB CBOEH
JIeATEIIbHOCTH,
YMEHUSIMH MPEIBUJIETH
BO3MOJKHBIE PE3YyJIbTaThI
CBOMX JCHCTBHI;
PasButne criocodHOCTH
BBICITYIIINBATh
cob0ecenHNKa, TOHUMATh
€ro TOYKY 3peHHUsI,
DopMUpOBaHHE YMEHUI
paboTaTh B rpymie,
MPEICTABISATH U
OTCTaWBaTh CBOU
B3TJISIJIBI M YOCXKICHUS,
BECTH JTUCKYCCHIO.

3HaTh onpeereHue
OKCHJI0OB, CITOCOOBI X
MOJTY4YCHUS, UMETh
IIpeJICTaBJICHUE O MPoLIEcce
OKHUCJICHHUSL.

YMeTh COCTaBIATh
(bopMyIbl OKCHUJIOB,
Ha3bIBaTh UX, COCTABIIATH
YpaBHEHUS PEAKIU
MIOJIy4EHUS] OKCUJIOB,
paccka3bIBaTh O
KpyroBOpOTE KHCIOPO/a.
3HaTh onpeereHIe
AJUTOTPOTIMHU U
AJTOTPOTHBIX
Moau(pUKalnui KUCI0poIa,
¢duznueckue cBoicTBa
030Ha

Bosnyx u ero cocras.
3amura atMochepHOTO
BO3JlyXa OT 3arpsA3HEHHUS.

[TonnManue paznmuanii
TEOPETUYECKUMU
MOJIETISIMU U peaIbHBIMU
00BEKTaMU;
dopMUpOBaHHE YMEHUHN
BOCIIPUHUMATH,
nHpopMaIuo B
CJIOBECHOM, 00pa3HOM,
CUMBOJIMYECKOM Popmax,
aHAJIU3UPOBATH U
nepepadaThiBaTh
MOJIy4YEHHYIO
nHpopMaIuo B
COOTBETCTBUHU C
MOCTaBJIIEHHBIMU
3a/la4yaMH, BBIACTISTh
OCHOBHOE COJIEpKaHHE
MPOYUTAHHOTO TEKCTA,
HAXOJWUTb B HEM OTBETHI
Ha TIOCTaBJICHHbIE
BOITPOCHI

3HaTh COCTAB BO3/1yXa,
YCIIOBUSI BO3BHUKHOBEHUS U
MIPEKpaIICHUsI TOPEHUs,
MEpBI MO0 MPEAYIPEXKICHUIO
M0’KapoB

YMeTh XxapakTepru30BaTh
COCTaBJISIOIINE
KOMIIOHEHTBI CMECH




XapaKTepuCTHKa BOAOPOJA
KaK 2JIEMEHTA U Kak
IIPOCTOr0 BELIECTBA.
ITonyyenue Bogopoaa,
CHoco0BI COOMPAHMSL.

XnMHUYeCKHe CBOMCTBA
BozpopoJa. IIpumenenne
BOZOPOIIA.

Pazpurue
MOHOJIOTHYECKON 1
JUAJIOTUYECKON peUH,
YMEHHSI BBIPAXKAaTh CBOU
MBICIIA U CIIOCOOHOCTH
BBICJTYIIINBATh
cobeceqHUKa, MIOHUMATh
€ro TOYKY 3peHUsI,
MPU3HABATh MIPABO
JIPYroro 4ejioBeKa Ha
WHOE MHCHUEC;
OcBoeHue npuemMon
JICNCTBHI B
HECTaHIAPTHBIX
CUTYAIIHUX, OBJIAJICHUE
IBPUCTHYECKUMU
METOJIaMU PeIICHUS
npobiem;

3HaTh COCTAB MOJIEKYJIbI
BOJIOPO/ia, OIIPE/IEICHHE
BOCCTAHOBHTEJIS

YmeTp naBarb
XapaKTePUCTUKY BOJAOPOAA
KaK JJIEMEHTa U KaK
IIPOCTOTO BEIECTBA,
OTIMCHIBATh (PU3NYECKUE U
XUMHYECKHE CBOMCTBA
BOJIOPO/1a, 3aIUCHIBATH
ypaBHEHUS peakuuii 3HaTh
00J1aCTH IPUMEHEHUS
BOJIOPOJIa C CIIOCOOBI
MIOJTy9YEHUS €TO0 B
nabopaTropuu u B
MPOMBIIIICHHOCTH

YMmeTh cobupath BOJIOpOa
BBITECHEHHEM BO3/IyXa,
JIOKa3bIBATh €r0 HAINYHE,
POBEPATH HA YUCTOTY

dusnueckrue 1 XUMUIECKHE
CBOMCTBA BOJEI

[ToHnMaHue paznmuauil
MEXTy TCOPETHUECKUMU
MOJICTISIMU ¥l pEaJTbHBIMHU
00BEKTaMU;
dopMUpOBaHHE YMEHUH
BOCIIPUHUMAT,
nHpopMaIuo B
CJIOBECHOM, 00pa3HOM,
CUMBOJIMYECKOH (hopmax,
aHAJIU3UPOBATH U
nepepadaThiBaTh
MOJIy4YEHHYIO
nHpopMaIuo B
COOTBETCTBUHU C
MOCTABJIEHHBIMH
3a/la4yaMH, BBIACTISTh
OCHOBHOE COJIepKaHHE
MPOYUTAHHOTO TEKCTA,
HAXOJWUTh B HEM OTBETHI
Ha TIOCTaBJICHHbIE
BOIIPOCHI U M3J1araTh €ro;

3HATH KOJIMYECTBEHHBINA H
KadyeCcTBEHHBIN COCTaB
Bobl. CocTaB OCHOBAHMS,
XUMUYECKUE U (Pu3ndecKue
CBOWCTBA BOJLI, MOHITHE 00
aHaJIM3€e U CHHTE3e KakK
MeTOJaX OIpeaeIICHUS
COCTaBa BEILIECTB.

VYMeTh COCTaBIIATh
ypaBHEHUS PEAKIINA,
JIOKAa3bIBATh XUMHYECKHE
CBOMCTBA BOJEI .

Bona - pacteopurerns.
PactBopenue kak Qpu3z.-xum.
npouecc. PactBopuMocTs.
Turmsl pacTBOPOB.

PaszButne
MOHOJIOTHYECKOM U
JIMAJIOTUIECKOH peun,
YMEHUS BBIPAKATh CBOU
MBICII U CIIOCOOHOCTHU
BBICITYIIINBATh
cobeceaHrKa, TOHUMATh
€ro TOYKY 3peHHUS,
NPU3HABATH TPABO
JPYroro 4elioBeKa Ha
UHOE MHEHUE;

3HaTh ONPENIEIICHNE
MOHATHUS «PACTBOPBI», BU/IBI
pacTBOPOB, CBOICTBA BOJIBI
KaK pacTBOPUTENS

YMeTh 00BSACHATD MpoIIece
pPacTBOPEHUs C TOUKU
3peHHsT AaTOMHO-
MOJIEKYJISIPHOTO YUEHHS




OcBoeHnue npuemMos
JICHCTBUI B

HECTaH/IAPTHBIX
CUTYaIUsIX, OBIIA/ICHUE
IBPUCTUYECKUMU
METO/IaMU PEIICHUS
npo0iem;
9-10 OBnajiecHVEe HABBIKAMH 3HaTh ONpE/ICIICHNE
CaMOCTOSITEIIBHOTO pPacTBOPUMOCTH. MaCCOBOM
PHOOpETCHUS JIOJIA PACTBOPEHHOTO
HOBBIX 3HAHMHIA, BEILICCTBRA.
OopraHu3aiui y4eoHou YMeTh BBIUMCIATH
JESTSITLHOCTH, MacCCOBYIO JIOJFO U MaccCy
MTOCTAHOBKH IIEJICH, BEIIECTBA B PACTBOP
Beluncnenne MaccoBoi 1o ILIAHAPOBAHHS, MAacCOBO J0JIH
1 MacCel BCICCTBA B CaMOKOHTPOJIS ¥ OLIEHKH | PACTBOPEHHOT'O BEIECTBA.
PacTBope. pe3yiabTaTOB CBOEH YMeTh BBIUUCIATH
NESITEIILHOCTH, MacCCOBYIO JIOJIO U MaccCy
YMEHHSIMH TPEIABUICTD BEIECTBA B PACTBOP
BO3MOYHBIE PE3YJIbTAThI
CBOUX JCHUCTBHIL;
PazButne ciocobHOCTH
BBICITYIIINBATh
cobeceqHUKa, IOHUMATh
€ro TOYKY 3peHHsI,
MPU3HABATh MIPABO
JIPYroro 4YesioBeKa Ha
WHOE MHEHUE;

11 OBgiazeHue HaBbIKaMHU YMeTh NpUroTaBInBaTh
Mpaxtuueckas pabora Ne5 | OPraHH3alHA yaeOHOH pacTsop ¢ onpef[eneHHoﬁ
«[TpaKTHHECKOE pelleHue JIeSATETLHOCTH, MacCOBOM J0JIei
3a71a4 Ha ONPE/IENCHNE MTOCTAaHOBKH IIEJICH, PacTBOPEHHOTO BEIIIECTBA,
MacCoBOM JIOJH IJIAaHUPOBAHUS, YMETh 00pamiaThCs ¢
PaCTBOPEHHOTO BEIIECTBAY». | CAMOKOHTPOJISI M OIICHKH | XMMHYECKOH TOCYI0N 1

PE3YIIBTATOB CBOCH 71a00paTOPHBIM
JeSATEITbHOCTH, 00opyoBaHEM
YMEHUSIMH MPEABUACTD YMeTh pemarh 3a1a4d Ha
BO3MOYKHBIE PE3yNIbTaThl | ONpeAeTICHNEe MacCOBOM
CBOMX JCHCTBUH; IOJIU U MacCChI
PacTBOPEHHOTO BEIIECTB
12 OBnajeHue HaBBIKAMH YMeTh NPUMEHATh 3HAHUS,

O06o001eHNe 1 TOBTOPEHUE
tem «Kuciopom.
«Bonopony, «Boxa.
PactBopsbD).

OpraHu3aIuy yaeOHOH
JIeSITEIbHOCTH,
MMOCTaHOBKH IIE€NEH,
IJIAHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKH
pe3yJabTaTOB CBOEH
JIeSITeIbHOCTH,
YMEHMSAMH NPEABUIETD
BO3MOYHBIE PE3YJIBTATHI
CBOMX JCHCTBUI;
[IpunoOperenue onbiTa

YMEHUS U HaBBIKU IIPH
BBITIOJTHCHU U
TPEHUPOBOYHBIX
YIPAXKHEHUHN U 3aJaHUI




CaMOCTOSTCILHOIO
IOMCKa, aHAJIN3a 1
otbopa nHpopMaIuu
Pazputne
MOHOJIOTHYECKON 1
JIMATIOTUYECKON peun,
YMEHUS BBIpAXKaTh CBOU
MBICJIA U CIIOCOOHOCTHU

BBICITYIIINBATH
cobecenHUKa,
13 OBnaseHne HaBbIKaMU YMmeth oOpatatscs ¢
OpraHu3aiui yaeoHou XUMHYECKOMW MOCYA0N U
JeSITeTbHOCTH, 1a00paTOPHBIM
MMOCTAHOBKH IIEJIEH, 000pyI0BaHUEM,
TJIaHUPOBAHUS, WCIIO0JIh30BATh
CaMOKOHTPOJIS U OIICHKU | IPUOOpPETEHHBIC 3HAHUS U
pe3yiabTaToOB CBOEH YMEHUS B IEATEITHHOCTH U
Tpaxtuueckas pabora Ne 3, | ACATENBHOCTH, MMOBCETHEBHOM KU3HU IS
4 lonyuenne, cobupanme u | YMEHHAMH TPETBUIETH 6e30macHOTO OOpaIIeHHs ¢
pacriosHaBanue Kuciopoga | BOSMOXHBIC PE3Y/IbTaThl | BEIICCTBAMH U
¥ BOIOPOA» CBOUX JICUCTBUH; Marepuagamu.
Ucnonb3oBars
pHOOpEeTEeHHbIEC 3HAHUS U
YMEHHS B IPAKTUYECKOMN
JIeATEIbHOCTH U
IIOBCEIHEBHOM XKU3HHU C
1eJIbI0 0€301acHOTOo
00paleHus ¢ BeecTBaMu
Y Marepuaiamu u
9KOJIOTUYECKU T'PaMOTHOIO
MIOBEJICHUS B OKPYXKaroLen
cpene.
Tema 5. KoainuecTBeHHbie oTHOmenus1 B xumun (5/8)
1 Komnyectso Bemiectsa. [Tonnmanue paznuunii YMeTh BBIYUCISATH
5 Moss. Mossipaas macca. MEXIY TEOPETUUYECKUMH | KOJMYECTBO BEILIECTBA UIIU

3akoH ABoraapo. MomispHBIit
00bEM ra3oBbIX BEIIECTB.

MOJIETISIMU U PEaIbHBIMU
00BEKTaMU;
dopmMUpOBaHUE YMEHUI
BOCIIPUHUMAT,
nHpopMaIuo B
CJIOBECHOH, 00pa3HOM,
CUMBOJIMYECKON Popmax,
aHAIM3UPOBATH U
nepepabaTeiBaTh
MOJIy4YEHHYIO
UHPOpMaLIHIO B
COOTBETCTBUHU C
MOCTABJICHHBIMH
3a/la4yaMH, BBIACTISTh
OCHOBHOE COJICpIKAHHE
MPOYUTAHHOTO TEKCTA,
HAXOJWTh B HEM OTBETHI

Maccy 10 KOJIUYECTBY
BEIIIECTBA HJIA Macce
pEareHToOB Uid
NPOAYKTOB pPEAKLIUU
Pemrenue 3agad mo reme
"KommgecTBO BelecTBa.
MonsapHuas macca. Mos"




Ha [10CTaBJIECHHbIE
BOIIPOCHI

Briunciienue 1no ypaBHeHUSIM
XUMHUYECKUX peaKUi MacChl
WJIY KOJINYECTBA BEIIECTBA.

OBnajicHNE HaBBIKAMH
CaMOCTOSITEIILHOTO
PHOOPETEHUST HOBBIX
3HaHUM, OpraHU3alnun
y4eOHOU JIeATEeTLHOCTH,
IMOCTaHOBKH IICNICH,
MJIaHUPOBAHUS,
CaMOKOHTPOJISA U OIICHKU
pe3yJIbTaTOB CBOEH
JIeATEeIIbHOCTH,
YMCHHSIMH TIPEIABUICTD
BO3MOJKHBIE PE3YIbTATHI
CBOMX JCHUCTBH;
PasButne cmocobHOCTH
BBICITYIIINBATh
cobeceqHNKa, IOHUMATh
€ro TOYKY 3peHHsI,
MPU3HABATh TIPABO
JPYroro 4eoBeKa Ha
WHOE MHCHUC;

YMeTb NPUMEHATH 3HAHUS,
IIOJIy4ECHHBIC [TPU U3yYEHUU
TEMBI

YMeTs pemars NpoCcTenime
3a1a4n

OOBEMHBIE OTHONIEHUS
ra3oB IPH XUMHUYCCKUX
peaKIusX.

Kontponsnas padorta Ne 3
o remaM "Boga",
"Kucnopox", "Bomopon",
"KommaecTBeHHBIC

OTHOILIEHHUSA B XUMUH'"

OBiazeHue HaBBIKAMHU
OpraHu3aIui y4eOHou
eITECIBHOCTH,
IMOCTaHOBKH IICJICH,
TJIaHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKH
PE3YNIBTATOB CBOCH
EeITEIbHOCTH,
YMEHUSMH TPEIBUICTD
BO3MOJKHBIE PE3YJIbTAThI
CBOMX JCHCTBUM;

YMeTh NpUMEHSTh 3HaHUS,
MOJIy4YE€HHbIE TTPU U3YUYECHUU
TEMBI

Tema 6.

BaskHeiilue K1accbl HEOPraH

Hyeckux coequuenuii (14/21)

Oxcuppl. Knaccndukanms.
XHUMHUYECKHUE CBOMCTBA
KHCJIOTHBIX OKCHJIOB

PaszBurtne
MOHOJIOTUYECKOU U

XHUMHUYECKHE CBOMCTBA
OCHOBHBIX OKCHIOB

JTUAJIOTHYECKOM pedH,
YMEHUS BBIPAKATh CBOU
MBICII U CIIOCOOHOCTHU
BBICITYIIINBAThH
coOeceHrKa, TIOHUMATh
€ro TOYKY 3peHHUS,
NPU3HABATH TPABO
JPYroro 4eJioBeKa Ha
HHOE MHEHUE;
OcBoeHnue npuemMos
JIeicTBUH B
HECTaHIapTHBIX

CUTYyalludX, OBJIAJICHUC

3HaTh KJaccu(UKAIHIO
HEOPraHUYECKHUX
coenuHeHui. OnpeneneHue
U KJ1accu(pHUKaIuio
okcuoB. Mx ctpoenue.
CBoiicTBa

YmeTs KnaccuuuupoBaTh
10 COCTaBYy U CBOMCTBAM
HEOPraHUYEeCKHe BEIleCTBa,
JIOKa3bIBaTh XUMHYCCKHUE
CBOMCTBA KHCIIOTHBIX U
OCHOBHBIX OKCHJIOB,
3aMUChIBAaTh YPaBHEHUS
peaxkuui




9BPHUCTUYCCKUMU

METOJ[aMU PEIICHUS
npooeM;

3 OcHoBaH#S. PazButune 3HaTh onpeeeHue U
Knacenduxauus. Ilonyuenue | mononoruueckoii u KIIACCU(PUKAITUIO
U IPUMCHCHHUC OCVHOBaHHi JIMATIOTUYECKOM peun, ocHoBaHni. Ou3nUeCcKue

4 XHMIECKHE CBOHCTBA yYMEHHs BBIPAKaTh CBOM | CBOMCTBA.

OCHOBAHHH. MBICIT ¥ CTIOCOOHOCTH YMeTh 10Ka3bIBaTh

5 BBICITYIIINBATh XUMUYECKHE CBOMCTBA

cobecenHrKa, TOHUMATh | OCHOBAHUW. 3alTUCHIBATh
€ro TOYKY 3peHUsI, ypaBHEHUS PEaKIIUi
MPU3HABATh MIPABO
JIPYroro 4esioBeKa Ha 3HaTh onpeereHre
WHOE MHEHUE; aM(OTEepHOCTH OKCHIA U
OcBoeHHE MPUEMOB TUIPOKCH/IA, TIEPBbIE
JICCTBH B MOTBITKU KJIaCCU(PUKAIIUU
HECTaHJAPTHBIX XUMUYECKUX DJIEMEHTOB.
CUTYaIHX, OBJIAJICHUE YMeTh 3KCTIepUMEHTATHHO
ABPUCTUYECKUMHU JIOKa3bIBaTh aM(POTEPHOCTH

AMdoTepHbIE OKCHJIBI U METOJIAMH PENICHUS THAPOKCHUIOB

ruzpokcusl. CBOCTBa. npobieMm;

6 Kucnorel. Knaccudukarius. PaszButne 3HaTh ONPEACIICHUE KUCIIOT,
OcCHOBHBIE CIIOCOOBI MOHOJIOTHYECKOU U UX KIacCH()UKALUIO.
HOJIy4CHHA KUCIIOT. JUATIOTUYECKON peyH, dusnyeckue CBONCTBA.

7 YMEHUS BbIpaXkaTb CBOM | YMETh JI0Ka3bIBaTh

MBICIIA ¥ CIIOCOOHOCTH XUMHUYECKHE CBOMCTBA
BBICITYIIINBATh KHCJIOT. 3alUChIBATH
cobOecelHMKa, TIOHUMATh | ypaBHEHUS XUMUYECKHX
€ro TOYKY 3pEHUS, peakuuii
IIPU3HABATh IIPABO
JPYroro 4ejoBeKa Ha
WHOE MHEHUE;
OcBoeHue NpuemMoB
JNIEUCTBUH B
HECTaHIApTHBIX
CUTYAaLUsSX, OBJIAJICHUE
Ousnyeckre U Xumuueckue | IBPUCTHYCCKUMH
CBOMCTBa KHUCJIOT. Psin METOJAaMM PCUICHUS
AKTUBHOCTU METAJLIOB. npobem;

8 Comu. Knaccnduxanus. OBnanenue HaBBIKAMU 3HaTh OMNpeieIeHUE U
Homenkinarypa. CaMOCTOSATEIILHOIO KJIacCHU(PHUKAITHIO COJICH

9 d)nr-svnqecme M XUMIIECKUE | proOpeTeHHs HOBBIX (HEKOTOpbIE CTIOCOObI

i CBOHCTEA COIICH. 3HaHWH, OpraHu3aInun TOJIYYEHHUS COJIEN)

CriocoObl osTy4eHus Conei.

yueOHOM eSTENbHOCTH,
MOCTAHOBKH LIEJIEH,
TUTAHUPOBAHMS,
CaMOKOHTPOJISI 1 OLIEHKH
pe3yabTaTOB CBOESH
NEeSITeNIbHOCTH,
YMEHUSIMH TPEIABUACTD
BO3MOYKHBIE PE3YIbTaThI
CBOMX JCHCTBHI;

VYMeTh I0Ka3hIBaTh
XUMHYECKHE CBOMCTBA
coJieli. 3anmnucrIBaTh
YpaBHEHUS peaklnii




11

12

13

I'enernueckast CBSI3b MEXAY
KJIACCAMH HEOPraHUYIECKUX
COCIMHEHU.

[Ipaktuueckas pabora Ne 6
«Pemenune
AKCIIEPUMEHTAIIBHBIX 33]1a4
no TeMe: «Bakuenmme
KJIACCHI HEOPTAHUYECKUX
COEIMHEHU I

O06o001enne U
CHCTEeMAaTH3allus 3HaAaHUH 110
TeMme «BakHelIme Ki1accel
HEOPTaHUYECKUX
COEIMHEHUI

Pa3Butne cnocoOHOCTH
BBICJIYH_II/IBaTB
cobeceaHrKa, TIOHUMATh
€ro TOYKY 3peHHUS,
HpI/I3HaBaTB HpaBO
JPYroro 4ejioBeKa Ha
WHOE MHECHHE;

Pazsutne
MOHOJIOTHYCCKON 1
JMAJIOTUYECKON PEeUH,
YMEHUS BBIPAXaTh CBOU
MBICJIH ¥ CIIOCOOHOCTH
BBICITYIIINBATh
cobeceHMKa, TOHUMATh
€ro TOYKY 3peHHUsI,
MPU3HABATh MIPABO
JIPYroro 4esioBeKa Ha
WHOE MHEHUE;
OcBoeHME IPUEMOB
NeHCTBHIH B
HECTaHJAPTHBIX
CUTYaIHX, OBJIAJICHUE
ABPUCTUYECKUMHU
METOJ[aMU PEIICHHS
npobem

Ymets npumensats 3YH,
MOJTy4YECHHbBIE MIPU U3YYECHUH
TeMBI . B xozae
BBITIOJTHCHUS
TPEHUPOBOYHBIX
YIPA)KHEHUM U 3aJaHU.
3HaTh OHITHE
T€HETHYCCKOH CBS3U. YMETh
OCYILECTBIIATh LIEMOYKH
MPEBPAILICHUS.

OBiaseHue HaBBIKAMU
OpraHu3aIui y4eOHOU
eITEIBHOCTH,
ITOCTaHOBKH IIENICH,
TJIaHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKH
PE3YIIBTATOB CBOCH
EeITEIbHOCTH,
YMEHUSMH MPEIBUICTH
BO3MOJKHBIE PE3YyJIbTAThI
CBOMX JCHCTBUH;

YmMeTs oOpamaThes ¢
XUMHYECKOMW MOCYA0H U
71a00paTOPHBIM
000pyI0BaHUEM,
HCIO0JIL30BaTh
pUOOpPETEHHBIC 3HAHUS U
YMEHHUS B ICATCILHOCTH U
MOBCEIHEBHOM )KU3HH IJI
0e30macHOTO OOpaIIeHHs ¢
BEIIECTBAMU U
Marepuaiamu.
Hcnonn3oBath
pUOOpETEHHBIC 3HAHUS U
YMEHHSI B IPAKTUYECKOM
eITEIbHOCTH U
MOBCEIHEBHO )KU3HH C
LIeJIbI0 Oe30IMacHOro
oOpalleHus ¢ BelecTBaMu
U MaTepuaiamMu u
HKOJIOTHUECKU TPaMOTHOTO
MOBE/ICHUS B OKpY>Karolei
cpene

OBnageHye HaBbIKAMU
OpraHu3anuy yaeOHou
JESTENbHOCTH,
IIOCTAHOBKH LIENIEH,
TUIAHUPOBAHMS,

YMeTb IPUMEHATh 3HAHU,
YMEHUS U HaBBIKU IIPH
BBITIOJTHEHU U
TPEHUPOBOYHBIX
YIPA)KHEHUM U 3aJaHUI




CaMOKOHTPOJIA U OIICHKU
pe3yJIbTaTOB CBOEH
JIeSITeIbHOCTH,
YMEHUSIMH MPEJIBUNIETH
BO3MOJKHBIE PE3YIbTAThI
CBOMX JCHCTBUI;
[IpnoOperenue omnbiTa
CaMOCTOSITEILHOTO
MOMCKA, aHAJIN3a U
otbopa nHpopMaIuu
PazButune
MOHOJIOTHYECKOHN U
JIMAJIOTHYECKON peyH,
YMEHUS BBIPAXaTh CBOU
MBICJTH M CTIOCOOHOCTH

BBICITYIIINBATh

cobecenHUKa,

14 OBnajicHUE HaBBIKAMU

OopraHu3aIui y4eOHOu
JIeATEIIbHOCTH,
MMOCTAHOBKH IIEJICH,
TJIaHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKH
pe3yJIbTaTOB CBOECH
KonTponbHas pabora Ne 4 ACATCIIBHOCTY,
«BaxHeiime Kiaaccot YMEHUAMH TIPCABUIETD
HEOPTraHUYECKHX BO3MOYHBIE PE3YJIbTATHI
COEIVMHEHUI CBOMX JCHCTBHH;

Tema 7. O600menne kypca  (4/9)

1 I13 u IICXD MenneneeBa JI. | OBiiazeHre HaBBIKAMU YMeTh NpUMEHSITh 3HAHU,
1., 3akoHOMepHOCTH OpraHu3anuy yueOHoH YMEHUS U HaBBIKU IIPU
H3MeHeHH’IvCBOﬁCTB JeITEIbHOCTH, BBIIOJTHEHUH
COCMHCHIN XUMICCKIX IIOCTAHOBKH LIEJIEH, TPEHUPOBOYHBIX
STICMCHTOB. TJIaHUPOBAHUS, YOpOKHCHUH U 3ajaHui

CaMOKOHTPOJIS U OIICHKU | YMETh IPUMEHSATH
pe3ynbTaToOB CBOEH MOJIy4YeHHBIC 3HAHUSI IPU
JeSATETbHOCTH, U3YYECHUU TeMe

2-3 Csoiictea OKHC. Tumsr YMEHUSIMU TPEIBUICTD

XUMHYECKUX PEaKIHH BO3MOXHBIE PE3YJILTATHI
CBOMX JCHCTBUH;
a [IpuoOpereHue onbiTa

Brrancnenne nmo YXP
MAaccChl BEIIECTBA 10 Macce
pacTBOpa U3BECTHOTO
BEIIISCTBA.

CaMOCTOSITEILHOTO
MOMCKa, aHaJIN3a U
ot0opa uHpopmanun
PaszButne
MOHOJIOTHYECKOM U
JIMAJIOTUIECKOH peun,
YMEHHUS BBIPAXKATh CBOU
MBICIIA U CIIOCOOHOCTH
BBICITYIIIUBATh
cobeceaHuKa,
OBiajieHre HaBBIKAMH




OpraHu3anuy y4eOHon
JESITENILHOCTH,
IIOCTAaHOBKH

LeseH, INIAHUPOBAHUS,
CaMOKOHTPOJISL U OLIEHKU
pe3yJIbTaTOB CBOEH
JESITENIbHOCTH,
YMEHMSIMU NPEIABUACTD
BO3MOKHBIE PE3YJIbTaThl
CBOMX JCHUCTBUI;

KanenaapHo-remarnueckoe miianuponanue. 9 kiacc (2/3 yaca B Hees110)

Ne Tema (paznen) [Inanupyemblie JINYHOCTHBIE PE3YIbTATHI
MCTaIIPEAMCTHBIC MNPEAMCTHBIC
Tema 1. IloBTOpEeHHE OCHOBHBIX BONMPOCcOB Kypca 8 kiracca  (7/8)

1 Xapakrepuctuka xuM. D Ha | DopMHUpOBaHUE yMEHUN | 3HATh BaXKHEHIINE
OCHOBAHUHU €r0 NOJIOXKEHUSI | BOCTIPUHUMATb, XUMUYECKHE MTOHSATHS:
B [ICXD. nepepadaThIBaTh U CTPOEHHUE aTOMa,
2 13 u I1ICX5 M. N. NPEABABISATH KJaccu(puKaIus BemecTs,
Meunneneena. nHpopMaIuo B CBOMCTBA KJIaCCOB
CJIOBECHOM, 00pa3HOM, COCMHCHUH
CUMBOJIMYECKON popmax, | YMeETb OUCHIBATH
aHAJIU3UPOBATH U buznyeckue 1 XuMu4ecKue
nepepabaTbiBaTh CBOMCTBA BEIIECTB
MOJIy4YEHHYIO
nHpopMaIuo B
COOTBETCTBUHU C
MOCTaBJIIEHHBIMU
3a/la4yaMH.
dopmMUpOBaHUE YMEHUI
paboTaTh B, IPEICTABISATh
U OTCTauBaTh CBOU
B3TJISIIBI U YOCIKICHHS,
BECTHU JIUCKYCCHUIO.
3 CaoiictBa OKHC B cBete PazButune 3HaTh KJIacCU(UKALIUIO
TO/I. MOHOJIOTMYECKOU U MPOCTBHIX U CIIOKHBIX
4-5 I'enernueckas cBsizb OKHC | muamoruyeckou peuu, BemecTB. CBOIiCTBA KUCJIOT,

YMEHUS BBIPAKATh CBOU
MBICIIA U CIIOCOOHOCTH
BBICITYIIINBATh
cobeceaHrKa, TIOHUMATh
€ro TOYKY 3pCHHS,
NIPU3HABATH MIPABO

OKCHJIOB, OCHOBaHUU U
cosel. B xone BRIIOTHEHHUS
TPEHUPOBOUYHBIX
YIPA)KHEHUH U 3aJaHU.
3HaTh NOHTHE
T€HETHYECKOM CBSI3U. Y METh




JIPYyroro 4ejioBeKa Ha
MHOE MHEHHE; CBOCHHE
IIPUEMOB JICCTBUI B
HECTAHAAPTHBIX
CUTYyalHUsIX, OBJIAJICHUE
ABPUCTUUCCKUMHU
METO/IaMH PEIICHUS
npobiem

OCYLIECTBJIATH LENOYKU
IIpEBpaLICHUS.

Pewrenne
KOMOMHHPOBAHHBIX 3a/1a4.

OBnajsicHNE HaBBIKAMH
CaMOCTOSITEILHOTO
pUOOPETEHUST HOBBIX
3HaHUH, OpraHU3aLNH
y4eOHOU JIeATEeTLHOCTH,
IMOCTaHOBKH IIENICH,
TJIaHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKU
pe3yJIbTaTOB CBOEH
JIeATEIIbHOCTH,
YMEHUSMH TMPEIBUICT
BO3MOJKHBIE PE3YyIbTaThI
CBOUX JCHUCTBHIL;
PazButne ciocobHOCTH
BBICITYIIINBATH
cobeceqHUKa, IOHUMATh
€ro TOYKY 3peHHsI,
MPU3HABATh MIPABO
JIPYroro 4YesioBeKa Ha
WHOE MHEHUE;

YMeTb NpUMEHATh 3HAHUS,
IIOJIy4ECHHBIC [TPU U3yYEHUN
TEMBI

YMeTs pemars NpocTenimme
3a1a4n

KonTtponbras padora Ne 1
«IToBTOpEHUE TEM Kypca 8
KIL»

OBiazeHue  HaBbIKAMHU
OopraHu3anuy  y4eOHOM

JeITEIbHOCTH,
IIOCTAaHOBKU HeneH,
TJIaHUPOBAHUS,
CaMOKOHTPOJISI ¥ OIEHKH
pPE3YNbTATOB cBOeH
EeITEIbHOCTH,

YMEHHUSIMH  TIPEIIBUICTD
BO3MOYHbBIE PE3YNIbTATHI
CBOMX JCHCTBHH;

TEMA 2. MHoroo0pa3ue xuMu4eckux peaxkuuiil4/20

1

OKHCIIUTEIIFHO-
BOCCTAaHOBUTENILHBIE
peakuuu. [lonstue
OKHCIIUTEND,
BOCCTaHOBHTEIIb

OcBocHue IIPHEMOB
JelicTBuit B
HECTaH/IaPTHBIX
CUTyallusiX, OBJIAJICHHE
IBPUCTHYECKUMU
METOIaMH pelieHus
Y Pa3zButne
CIIOCOOHOCTH
BBICITYIIINBATh

cobeceqHrKa, TOHUMATh
€ro  TOYKYy  3peHHS,
NPU3HABATH paBo

3HaThL IMOIXO0IbI K
KIIaCCU(PHKAIIUU
XUMHYECKUX peaxiuii.
YMeTh OnpeneniaTh CTENeHH
OKHUCJICHHUS XUMHYECKUX
9JE€MEHTOB. 3HATh ITOHATHE
MPOLIECCOB  OKHUCIICHUS U

BOCCTAHOBJICHUSI. YmMmets
onpenensate OBP. 3narp
CYLIHOCTb MeToaa

ANIEKTPOHHOTO OajaHca mpu
pabore C ypaBHEHUSIMH




Jpyroro 4YejoBeKa Ha
WHOE MHEHUE;
DopMUpOBaHHE YMEHUI

paboraTp B  TpYIIIE,
MMpEaACTaBJIATh u
OTCTauBaTh CBOH

B3IUIS/IBI U YOCXKICHUS,
BECTHU JUCKYCCHIO.

XUMHAYECKUX PEAKLINI

TemutoBoii a3 ekt peakum.

Pacuersl o
TEPMOXUMHUYECKUM
YPAaBHEHUSAM PEaAKIUH.

Pazsutne
MOHOJIOTHYECKOI 1
JIMAJIOTUYECKOM peun,
YMEHUS BBIPAXaTh CBOU
MBICJIA U CLIOCOOHOCTH
BBICITYIIINBATh
co0eceHNKa, TOHUMATh
€ro TOYKY 3peHHUsI,
MPU3HABATh MIPABO
JIPYroro 4YeioBeKa Ha
WHOE MHEHUE;

3HaTh BaKHEHIINE
XAUMHYECKHE TTOHATHUSA:
TEIIOBOM AP PeKT
XUMHYECKON PEaKIuu,

KJ'IaCCI/I(l)I/IKaHI/ISI XUMHUYECKUX

pEeaknnii o TENI0BOMY
abdexTy. YMeTh pemaTth
pacyeTHbIE 3a/1a4U 110
TEPMOXUMHUYECKUM
YpaBHEHUSM

OOpaTumble peaKkiuu.
XHUMHUYECKOE paBHOBECHE.

dopMUpOBaHHE YMEHUHN
BOCTIPHHUMATh,
uH(GOpPMALUIO B
CJIOBECHOI, 00pa3Hoii,
CUMBOJIMYECKOH (hopmax,
aHAJIM3UPOBATH U
nepepadaThIBaTh
MOJIy4YEHHYIO
nHpopMaIuo B
COOTBETCTBUHU C
MOCTABJIEHHBIMU
3aJa4aMu, BbIJICISATh
OCHOBHOE COJIepKaHHE
MPOYUTAHHOTO TEKCTA,
HAXOJHUTh B HEM OTBETHI
Ha TMIOCTaBJICHHbIE
BOIPOCHI

O000mars 3HaHus O
pacTBopax, NpoOBOJAUTH
HaOIIOAEHHUS 3a
HpOXO)K}IeHI/IeM
XUMHYECKUX PEAKIUN B
pacTtBopax. 3HATh
Ba)KHEHIIIE XMMHUICCKHE
MOHATHUS: 00OPaTUMOCTD
XUMHYECKUX PEAKIIUH,
XUMUYECKOE PAaBHOBECHE

CKOpOCTh XMMUYECKOM
peakuuu. Y CcioBus,
BJIMSIIOIIME HA CKOPOCTh
XUM. PEAKIUM.

PaszButne
MOHOJIOTHYECKOH U
JTUAJIOTHYECKOM pedH,
YMEHUS BBIPAKATh CBOU
MBICJIM M CTIOCOOHOCTH
BBICITYIIINBATh
coOeceHrKa, TIOHUMATh
€ro TOUKY 3pEHUs,
NPU3HABATH TIPABO
JPYroro 4eloBeKa Ha
WHOE MHCHUE;

3HaTh BaKHEHIIIHE
XUMHYECKUE OHATHA:
CKOPOCTh XUMHUYECKHX
peaKIMii, KaTaau3
HccnenoBaTh ycloBus,
BIIMAIOIINE HA CKOPOCTh
XUMHUYECKUX PEAKIUI

IIpaktuy. paGora Ne 1
N3yuyenue BnusHUs
YCIOBUHA IPOBEICHUS

XUMHUYECKOMN PpCaKkIuu Ha €€

CKOPOCTh.




CymHocTts nporecca
BIEKTPOIUTUYECKON
JTUCCOIMAIIUH.
Juccouuanusi KUCIOT,
LIETI0YEHN U COJIEM.

Pazputne
MOHOJIOTHYECKON 1
JIMAJIOTUYECKON peun,
YMEHUS BBIPAXaTh CBOU
MBICIIA U CIIOCOOHOCTH
BBICITYIIINBATh
cobeceqHUKa, MIOHUMATh
€ro TOYKY 3peHUsI,
MPU3HABATh MIPABO
JIPYroro 4ejioBeKa Ha
WHOE MHCHUE;

3HaTh BaXKHCHIIIHE
XUMUYECKUE TTOHSATHS:
JIUCCOIMALINS, HIEKTPOIIUT,
MEXaHU3M IMpolecca
JIACCOITUAIIAH.

YMeTh 3anHChIBaTh
ypaBHEHUS TUCCOIUALINN
KHCJIOT, OCHOBAHUM U COJICH
3HaTh onpeeIeHre
MIOHSTUS «PACTBOPBI», BUIBI
pacTBOpPOB, CBOMCTBA BObI
KaK pacTBOPUTEIIS

YMeTb 00BSICHSTH MPOIECC
PacTBOPEHUS C TOUKH
3peHUst aTOMHO-
MOJIEKYJIIPHOTO YUCHUSI

7 CusnbHbIe U ci1adble PazButue 3HaTh BaXHEUIITHE
3NEKTpONnThl. CTENEHb MOHOJIOTHYECKOHN U XAMUYECKHAE TTOHSITUSA:
JTUCCOTHAITAN JUATIOTUYECKON peyH, JTIUCCOTTUAITNS, AIEKTPOJIUT,

YMEHUS BBIpaXKaTh CBOM | MEXaHU3M IIpoliecca

MBICJTH M CTIOCOOHOCTH JTIUCCOITHAIINH.
BBICITYIIINBATH YMeThb 3anuchIBaTh
cobecenHrKa, TOHUMATh | YPaBHEHUS JUCCOIHAIIIHI
€ro TOYKY 3pEHUS, KHUCJIOT, OCHOBaHUH U COJIei
MIPU3HABATh IIPABO

JPYroro 4yejoBeKa Ha

WHOE MHEHUE;

8 HNonnbie ypaBHEHUS [TonnmaTte paznuuus YMeTh 3anuchIBaTh
peakiuu oOMeHa. MEXIY YPaBHEHUSI XUMUYECKUX

TEOPETUUECKUMU peakuuii B MOHHOU (hopme.
9-10 | Xumuueckue cBOMCTBA MOJEJISIMU U PEAIbHBIMU | 3HATh YCJIOBUS IPOTEKAHUS

OCHOBHBIX KJIACCOB
HEOPraHMYECKHX
COEIMHEHHUH B CBETE
npeacrapiaeHui TOI u
OBP

00BEKTaMU;
dopMUpOBaHHE YMEHUH
BOCIIPUHUMAT,
nHpopMaIuo B
CJIOBECHOM, 00pa3Hoii,
CUMBOJIMYECKON Popmax,
aHAJIU3UPOBATH U
nepepabaTbiBaTh
MOJIY4YEHHYIO
nHpopMaIuo B
COOTBETCTBUHU C
MOCTaBJIEHHBIMU
3a/la4yaMH, BBIACTISTh
OCHOBHOE COJIEpKaHHE
MPOYUTAHHOTO TEKCTA,
HAXOJWUTh B HEM OTBETHI
Ha TIOCTaBJICHHbBIE
BOIIPOCHI

PazButne
MOHOJIOTHYECKON U
JNAJIOTHYECKOH peun,

XUMHUYECKUX PEAKITUN 110
KOHIIa

3HaTh XUMHYCCKHE
CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX
coeIMHEHUH. YMETh
3aMUChIBATh YPaBHEHUS
XUMHUYECKUX PEaKIuii B
HOHHOU dopMe, TPUMEHSATh
METOJI JIEKTPOHHOTO
OanaHca Mpu HaMMCAHUN
OBP




YMEHUS BBIPAXKaTh CBOU
MBICIIA U CIIOCOOHOCTH
BBICJIYH_II/IBaTB
cobeceaHrKa, TIOHUMATh
€ro TOYKY 3peHHUS,
HpI/ISHaBaTI) HpaBO
JPYroro 4ejioBeKa Ha
MHOC MHCHHUE;

11 Pemenue 3agau no YXP Ha | PazButue 3HaTh onpeeIeHIe
OIIPENIETICHUE MACCOBOU MOHOJIOTMYECKOU U TUAPOIN3a COJIeH. YMETh
JI0JI1 PacTBOPOB JMAJIOTMYECKOH peun, KJIaCCU(PUIIMPOBATH
YMEHUS BBIPAXKaTh CBOU | XUMUYECKUE PEAKIIHH,
MBICIIU ¥ CIIOCOOHOCTH 3aMUChIBaTh YpaBHEHUS
BBICITYIIINBATh XUMUYECKUX PEAKIUN B
co0ecelHMKa, IOHUMATh | HOHHOM opme, periaTh
€ro TOYKY 3pEHUs, pacueTHbIE 3a/1auH,
IpU3HABATh MPABO OCYIIIECTBIIAThH LENOYKU
JPYroro 4yeioBeka Ha XUMUYECKUX YPaBHCHU I
MHOE MHEHHUE;
12 [M'aaponus coseid.
O0600611eH1Ee TEMBI
13 [MpakTudeckas padora Ne 2 | OBiaseHrne HaBLIKAMU YMeTh o0Opamarbest ¢
«PenieHne oKCEpUMENHTAN. | OpraHU3alud yaeOHOH XUMHUYECKOU MOCYI0N U
3a/1a4 1o Teme NEeSITEIbHOCTH, 1abopaTopHBIM
«NEKTpOoIUTHYECKAsS MMOCTAHOBKH IIEJIEH, 000pyI0BaHUEM,
JICCOLIAAITUS IUTAHUPOBAHUS, WCII0JIb30BATH
CaMOKOHTPOJISl M OLEHKU | IPUOOpETEHHbIE 3HAHUS U
pe3yNbTaToOB CBOEH YMEHHUSI B I€ATEIbHOCTU U
NEeSITeNIbHOCTH, MOBCEIHEBHOM JKU3HU IS
YMEHUSIMH MPEIABUACTD Oe301macHOTo 00pamieHus ¢
BO3MOXHBIE PE3yJIbTaThl | BEIIECTBAMHU U
CBOUX JICUCTBUI; Marepuaiamu.
Hcnonb3oBath
MpUOOpETEHHBIEC 3HAHUS U
YMEHHUSI B IPAKTUYECKOM
JESTEIIbHOCTH U
MOBCEIHEBHOM JKU3HH C
1eNbio 6€30MacHOro
oOpalleHus ¢ BelecTBaMU
U MaTepuaiamu u
HKOJIOTHUECKU TPaMOTHOTO
MIOBE/ICHUS B OKPYKaroILEen
cpene
14 KonTtponsHas pa6ota Ne 2 | OBnageHre HaBbIKaMH YMeTh NpUMEHSTh 3HAHUS,

"Teopus
NIEKTPOJIUTUYECKOIN
mucconuanuu. CBoiicTBa
NIEKTPOJIUTOB"

OpraHu3aluy y4yeoHoit
JESTENBHOCTH,
IIOCTAHOBKH LIEJIEH,
TUTaHUPOBAHMUS,
CaMOKOHTPOJIS M OLIEHKU
pE3yaBTaTOB CBOEH
JESTENbHOCTH,
YMEHUSIMU PEJBUIETh

MOJIYYCHHBIC TTPHU U3YYCHUU
TEM




BO3MOYHBIE PE3YJIbTATHI
CBOMX JCHCTBHI;

Tema 3. Hemeraunl (27/38)
1 [TonoxeHue ragoreHoB B [lonumanue paznuunii OOBACHATD
MEPUOIUYECKON CUCUTEME U | MEXY TEOPETUUECKUMHU | 3aKOHOMEPHOCTHU
CTPOEHUE UX aTOMOB. MOJEJISIMU U pEAIbHBIMU | U3MEHEHUS CBOMCTB
CaoiicTBa, NOIy4YeHUE U o0BeKTaMu; HEMETAJUIOB B IEPUOJIAX U
IIPUMEHEHUE raJIOT€HOB DopMHUpOBaHHE YMEHUHM | Irpynnax. XapakTepHu30BaTh
BOCIIPUHUMAT, raJloreHbl Ha OCHOBE UX
UHPOpMAIIHIO B 10JIO’KEHHUS B
CJIOBECHOM, 00pa3HO, MEePUOANYECKON TaOIHIIe U
CUMBOJIMYECKOH Popmax, | 0COOCHHOCTSAX CTPOSHUS UX
aHAJIM3UPOBATH U aTOMOB CBOICTBa raJIOT€HOB
nepepadaThiBaTh
MOJIy4YEHHYIO
uH(pOpPMALIKIO B
COOTBETCTBUHU C
MOCTABJIEHHBIMU
3a/la4yaMH, BBIACTISATh
OCHOBHOE COJIepKaHHe
MPOYUTAHHOTO TEKCTA,
HaXOJWUTh B HEM OTBETHI
Ha TIOCTaBJICHHbIE
BOITPOCHI
2 Xiop. CBoiicTBa 1 PazButue 3HaTh XUMHUUYECKHE
MPUMEHEHHE XJIOpA. MOHOJIOTHYECKOHN U CBOIICTBA raJJOT€HOB Ha
JINATIOTUYECKOU peun, npumMepe xsopa. OnuceBaTh
YMEHUS BbIpaXkKaTb CBOM | CBOMCTBA BELIECTB B XOJI€
MBICIIA ¥ CIIOCOOHOCTH JIEMOHCTPALMOHHBIX U
BBICITYIIINBATh 71a00PaTOPHBIX OTIBITOB .
cobecennuka, moHumarb | [IpaBuna noseneHus npu
€ro TOYKY 3pEHHUs, ucC
IIPU3HABATh IIPABO
JPYroro 4ejoBeKa Ha
WHOE MHEHUE;
3 XnopoBojopoa: nojydyenue | OBiajeHHe HaBbIKAMU 3HaTh XUMHYECKUE

u cBolicTBa. ConsHas
KHCJIOTa U €€ COJIN

OpraHu3anuy yaeOHOM
JIeSITEILHOCTH,
ITIOCTaHOBKH IIeJICH,
MJIAHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKU
pe3yJabTaTOB CBOEH
JIeSITEIbHOCTH,
YMEHUSIMH NPEBUIETH
BO3MOJKHBIE PE3YJIbTAThI
CBOUX JICHCTBUIA;
[TproOperenue omnbiTa
CaMOCTOSTEIIBHOI'O
MOMCKa, aHalIN3a 1
ot0opa nHpopmManuu
Paszputne
MOHOJIOTHYECKOM U

CBOMCTBA COEIUHEHNI
rajoreHoB Ha MpUMepe
XJIOPOBOJIOPO/I1A.
Cobuno1aTh TEXHUKY
0e30IMacHOCTH. YMETh
MPUMEHATH 3HAHUS, YMEHUS
Y HaBBIKU NP BBINIOJIHEHUU
TPEHUPOBOUYHBIX
YIPA)KHEHUH U 3aJaHUM.
OnuceIBaTh CBOMCTBA
BENIECTB B XOJIE
JIEMOHCTPAIMOHHBIX U
1ab0pPaTOPHBIX OIBITOB




JIMAJIOTUYECKON peun,
YMEHHSI BBIPKATh CBOU
MBICIIH ¥ CIIOCOOHOCTH
BBICITYIIINBATh
cobeceqHUKa,

Ilpakmuueckasn paboma
Nes.

[Tosyuenune consiHon
KHCJIOTBI U U3YYCHHE €€
CBOICTB

OBjaJcHHuE HaBBIKAMHU
OpraHu3aluy y4eoHoi
JIeATEIIbHOCTH,
IMOCTaHOBKH IICNICH,
MJIaHUPOBAHUS,
CaMOKOHTPOJISA U OIICHKU
pe3yJIbTaTOB CBOEH
JIeATEIIbHOCTH,
YMEHUSMH MPEIBUNIETH
BO3MOJKHBIE PE3YIbTATHI
CBOMX JCHUCTBU;

YMmets oOpatatscs ¢
XUMHYECKOU MOCYA0N U
1ab0paTopHBIM
000pyI0BaHUEM,
HCIOJIL30BaTh
IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IEATEIIHOCTH U
TIOBCETHEBHOM KU3HHU IS
Oe30macHOro 00palieHus ¢
BEIIECTBAMU U
Marepuaiamu.
Hcnonn3oBaTh
pHOOpEeTEeHHbIE 3HAHUS U
YMEHUS B IPAKTUYECKOMN
JIeITEIbHOCTH U
MMOBCEIHEBHOM KU3HH C
IIEJIbI0 0€30IaCHOrO
00OpalleHus ¢ BeecTBaMu
1 MaTepuaiamMu u
AKOJIOTUYECKHA TPAMOTHOTO
MOBE/ICHUS B OKpPYKaroIen

cpene
OO6mras xapakTepucTruKa OBnajiecHUEe HaBbIKAMH OOBSCHATD
MOATPYIIBI KUCIOPO/a. opraHu3anuu yaeOHoit 3aKOHOMEPHOCTH

ANOTpOIHS CEepBI.
CBolicTBa U IPUMEHEHUE
cepbl

JIeSITEILHOCTH,
ITIOCTaHOBKH IIEJICH,
MJIAHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKU
pe3yJabTAaTOB CBOECH
JIeSITEILHOCTH,
YMEHUSIMH NPEIBUIETH
BO3MOJKHBIE PE3YJIbTaThI
CBOMX JCHCTBUH;
Pa3BuTHe cnocoOHOCTH
BBICJTYIIINBATh
cobeceqHUKa, IOHUMATh
€ro TOUKY 3pEHHs,
dopMHUpOBaHHE YMEHUN
paboTaTh B rpymre,
MPEACTABISATh U
OTCTauBaTh CBOU
B3TJISIIBI M YOCKICHHS,
BECTU JUCKYCCHIO.

U3MEHECHHSI CBOMCTB
KHCJIOPOJa U CEePHI B
rpymnmnax. XapakTepu3oBaTh
Ha OCHOBE X TOJIOXKCHUS B
NEPUOINIECKOI TabmuIe u
0COOCHHOCTSIX CTPOCHHUS X
aTOMOB CBOICTBa
KHUCJIOpOJia U cephl .3HATh
AIOTPOITHBIE
MoAu(UKAIINHU cepbl. 3HATH
: pusnUeckue u
XAMUYECKUE CBOWCTBA U
MIPUMEHEHUE CEPHI.
OrnuceiBaTh CBOMCTBA
BEIIIECTB B X0J1€
JEMOHCTPAIIHOHHBIX U
1ab60PaTOPHBIX OIBITOB

CepoBonopoa. Cynbdunst .

[Tonnmanue paznuuuit
TEOPETUYECKUMU
MOJEISIMU U PEATILHBIMU
00BbEKTaMU;

3HaTh : 0COOCHHOCTH
BOCCTAaHOBHUTCIBHBIX
CBOMCTB cepoBOaOPOaAA, €TO
obOmacTu MMPUMCHCHU




DopMUpOBaHHE YMEHUI
BOCTIPHHUMATbh,
UHPOpMALIUIO B
CIIOBECHOH, 00pa3Hoii,
CHUMBOJIMUECKOM (hopMmax,
aHAM3UPOBATH U
nepepadaThIBaTh
MOJTyYEHH YO
UHPOpMAIIHIO B
COOTBETCTBUH C
MIOCTaBJICHHBIMU
3aauaMu, BBIICISIT
OCHOBHOE COZIep)KaHue
POYHUTAHHOTO TEKCTA,
HaXOJIUTh B HEM OTBETHI
Ha MOCTaBJICHHBIE

YMeTh 10Ka3bIBaTh HAJTUYUE
Cynab(U — HOHOB OMBITHBIM
IIYTEM.

BOIIPOCHI
7 Oxkcun cepsr (IV). [Tonnmanue pazmuduit YMeTh onHChIBaTh
CepHucTast KHCJIOTa U €€ TEOPETHUECKIMH cBoiicTBa okcua cepsi (1V),
coau. Okcup cepsi (V). MOJIETISIMU M pETbHBIMU | CEPHUCTOM KUCJIOTHI U €€

8 CepHast KUCIIOTa U €€ COJU. | O0BEKTaMUu; couieit, okeun cepol (VI) u
PopMHUpPOBaHUE YMEHUN | CEPHOM KHUCIIOTHI U €€
BOCIPUHUMATb, conen. Mcnonp3oBaTh
nHpopMaIuo B MpUOOpETEHHBIC 3HAHUS U
CJIOBECHOM, 00pa3HOM, YMEHHS B MPAKTUYECKOMN
CUMBOJIMYECKON popmax, | AeATeNbHOCTH U
aHAJIM3UPOBATH U MOBCEIHEBHOM JKM3HHU C
nepepadaThIBaTh 1IeJIbI0 0€301TacHOTO
MOJIY4YEHHYIO oOpallleHus ¢ BellecTBaMU
uH(GOpPMALIUIO B U MaTepuaiaMu u
COOTBETCTBUHU C HKOJIOTHYECKU I'PaMOTHOTO
MOCTABJIEHHBIMU MOBE/ICHUS B OKpYXKaloIIeH
3aJa4aMu, BbIJICIATh cpene
OCHOBHOE COJIepKaHHE
MPOYUTAHHOTO TEKCTA,
HAXOJWUTb B HEM OTBETHI
Ha TIOCTaBJICHHbBIE
BOIPOCHI

10 OxucnutensHble cBoiicTBa | PazButue 3HaTh : 0COOEHHOCTHU

KOHLIEHTPUPOBAHHOMN
CEpHOM KUCIIOTHI

MOHOJIOTHYECKOH U
JUAJTIOTHYECKOM pedH,
YMEHUS BBIPAXKATh CBOU
MBICII U CIIOCOOHOCTHU
BBICITYIIINBAThH
coOeceHrKa, TOHUMATh
€ro TOYKY 3peHHUS,
NPU3HABATH TPABO
JPYroro 4YeJioBeKa Ha
HHOE MHEHUE;
OcBoeHnue npuemos
JIeNCTBUI B
HECTaHIapPTHBIX

OKHUCJIMTEIbHBIX CBOWCTB
KOHIIEHTPUPOBAHHOM
CEpHOM KUCIOTHI , 001acTh
MIPUMEHEHUSI CEPHOI
KHUCIIOTHI . ONUCHIBATh
CBOMCTBA BEILIECTB B X0JI€
JIEMOHCTPAIMOHHBIX U
71a060PaTOPHBIX OTBITOB
YMeTh 10Ka3bIBaTh HATUYHE
Cynb(haT — HIOHOB OTIBITHBIM
yTemM




CUTyaluiax, OBJIaICHUC

ABPUCTUUYECKUMHU
METOJJaMU PEIICHUS
npooeM;
11 Ilpakmuueckasn paboma Ne | OBianeHrie HaBBIKAMH YMerb oOpatarbest ¢
4. Pymienue OpraHu3aluy y4eoHoi XUMHUYECKOU MTOCYI0M U
SKCIIEPUMEHTAJIbHBIX 33/1a4 | IEeATEIbLHOCTH, 1ab0paTopHBIM
10 TEMeE MMOCTAaHOBKH IIEJIEH, 000py/1I0BaHUEM,
« Kucnopon u cepa» MJIaHUPOBAHUS, HCII0JIb30BAaTh
CaMOKOHTPOJIS Y OIICHKU | IPUOOPETEHHBIC 3HAHUS U
pe3yJIbTaTOB CBOEH YMEHUS B IEATEILHOCTH U
JEeSITENIbHOCTH, MTOBCETHEBHOM KU3HU IS
YMEHUSMH MPEIBUNIETH 0e30macHOro 00paIeHus ¢
BO3MOJKHBIE PE3YJIbTaThl | BEIIECTBAMU U
CBOHUX JICVCTBUH; MaTepUalamu.
Ucnonb3oBars
pUOOpETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOMN
JIeSATeTLHOCTH U
MMOBCEIHEBHOM KU3HH C
1eJbl0 0€3011acHOro
00OpalleHus ¢ BeecTBaMu
¥ MaTepuagamMu u
9KOJIOTUYECKHA T'PAaMOTHOIO
MOBE/ICHUS B OKpPYKarOIIen
cpene
12 OO0mmas XxapakTeprucTHKa [Tonnmanue pazmuanii OOBSCHATD
MOArpyMNIbI a30Ta. A30T: MEXy TEOPETUYECKUMHU | 3aKOHOMEPHOCTHU
CBOWCTBA U IPUMEHEHHUE MOJEJISIMU U PEATIbHBIMU | U3MEHEHUs CBOMCTB a30Ta U
00bEeKTaMU; docdopa B rpymrie.
®opmupoBaHre yMeHUM | XapaKkTepu3oBaTh Ha
BOCIIPUHUMATb, OCHOBE X IOJIOKEHUS B
uH(GOpPMALIUIO B MepPUOINYECKOl TaliuIe u
CJIOBECHOM, 00pa3Hoii, O0COOCHHOCTSIX CTPOCHHUS UX
CUMBOJINYECKOM opMax, | aTOMOB CBOMCTBA a30Ta U
aHaJIM3UPOBATh U docdopa. 3HaTh CBOMCTBA U
nepepabaTbiBaTh 007acTh MPUMEHEHHSI a30Ta
MOJTY4YEHHYIO
nHpopMaIuo B
COOTBETCTBUU C
MIOCTaBJIEHHBIMU
3a/1a4aMu, BBIJEINIATh
OCHOBHO€ COZEpKaHHE
MPOYUTAHHOTO TEKCTA,
HaxOJIUTh B HEM OTBETHI
Ha MOCTaBJICHHbBIE
BOITPOCHI U U3J1ararh €ro;
13 AMMmuak. @uznueckue u PazButne 3Hath : Qu3nUecKue u

XHMHUYECKHE CBOMCTRA.
HonyquI/Ie U NpUMCHCHUC

MOHOJIOTHYECKOH U
JIMAJIOTHYECKOH peun,
YMEHUS BBIPAXKaTh CBOU
MBICIIH U CIIOCOOHOCTH

XHMHUYECKHE CBOMCTBA
aMMUakKa, €ro MoJIy4CHUC U
MMPUMCHCHUC. OmuceiBaTh
CBOIMCTBA BEIIECTB B XOJI€




BBICITYIIINBATh
cobeceHrKa, TIOHUMATh
€ro TOYKY 3pCHUS,
MpPU3HABATH MPABO
JPYToTo YelloBeKa Ha
MHOE MHCHUE;
OcBoeHnue npuemMosn
JICHCTBHI B
HECTaHIaPTHBIX
CUTYaIUsX, OBJIAJICHUC
IBPUCTUYECKUMU
METOJIaMHU PEIICHUS
npobiem;

JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB
IIpaBuina noseneHus Npu
qcC

14

Con aMMOHUSA

OBaieHre HaBBIKAMA
CaMOCTOSITEILHOTO
npuoOpeTeHus

HOBBIX 3HaHUMH,
OopraHu3aIui y4eOHou
JIeITEITLHOCTH,
MMOCTAHOBKH IIEJICH,
TJIaHUPOBAHUS,
CaMOKOHTPOJIS U OTICHKH
pe3yJIbTaTOB CBOECH
eITEIBHOCTH,
YMEHUSMH MPEIBUICTH
BO3MOJKHBIE PE3YyIbTAThI
CBOMX JCHUCTBUH;
Pa3Butne crmocoOHOCTH
BBICITYIIIMBATh
cobeceqHNKa, IOHUMATh
€ro TOYKY 3pCHHSI,
MpU3HABaTh IIPABO
JIPYroro 4ejoBeKa Ha
WHOE MHEHUE;

3HaTh : 0COOEHHOCTH
XUMHYECKUX CBOMCTB COJIECH
amMonust. ONUCHIBATD
CBOMCTBA BEIIECTB B XOJI€
JIEMOHCTPAITHOHHBIX U
71a00paTOPHBIX OIBITOB

15

A3OTHas KUCIOTA.
CrpoeHue MOJIEKYJIbI.
CoiicTBa pa3daBieHHON U
KOHILICHTPUPOBAHHOM
A30THOM KHUCIIOTBI

OBnajicHUE HaBBIKAMHU
CaMOCTOSITCIILHOTO
npuoOpeTeHUs

HOBBIX 3HAHMH,
OpraHu3anuy yaeOHOM
JIeATEIIbHOCTH,
MTOCTAHOBKH IICIICH,
TUTAHUPOBAHUS,
CaMOKOHTPOJISI ¥ OLIEHKH
pe3yabTaTOB CBOEH
JIeATEIIbHOCTH,
YMEHUSIMH TPEABUACTD
BO3MOYKHBIE PE3yJIbTaThI
CBOUX JICHCTBUIA;
Pa3Butne cnocoOHOCTH
BBICITYIIINBATh
cobeceqHrKa, IOHUMATh

3HaTh : 0COOEHHOCTH
BAJICHTHOCTHU M CTEIEHU
OKHCJIEHHS a30Ta B a30THOI
KHCJIOTE, OKUCIIMTEIbHBIX
CBOMCTB a30THOM KHCJIOTHI ,
00J1acTy ee MPUMEHEHUS .
OnwuceiBaTh CBOMCTBA
BEIIIECTB B XOJIE
JIEMOHCTPAIMOHHBIX U
1ab60PaTOPHBIX OIBITOB




€ro TOUKY 3peHus,
NPU3HABATH MPABO
JPYroro 4ejoBeKa Ha
WHOE MHEHUE;

16 Conu a30THOM KUCIIOTBHI. OBnajieHue HaBBIKAMU Ha ocnHoBe 3Hanuii o
A30THBIE y100peHUS. OpraHu3aluy y4eoHoi CBOWCTBAX KJIACCOB
NEeSITeTbHOCTH, COCTMHECHUN yMETh
IMOCTaHOBKH IICNICH, 3aIlMChIBATh CBOMCTBA COJICH
TUTAHUPOBAHMS, A30THOM KHCIIOTHI
CaMOKOHTpOJIS ¥ onleHKH | ONUCBIBaTh CBOHCTBA
pe3yJIbTaTOB CBOEH BEIIECTB B X0J1€
NeSITeTbHOCTH, JIEMOHCTPAITHOHHBIX U
YMCHHSIMH TIPEIABUICTD 71a00paTOPHBIX OTIBITOB.
BO3MOJKHBIE pe3yNbTaThl | 3HATH 0OJACTh IPUMEHEHUS
CBOHUX JICUCTBHII; A30THBIX YJI00peHHi
17 ®ocdop. Anmnorponus OBnaseHre HaBbIKaMU OOBSCHATD
tdocdopa. CpoiicTBa OpraHu3aiui y4eoHou 3aKOHOMEPHOCTHU
dbocdopa JeSITeTLHOCTH, W3MEHEHUS CBOWCTB
MOCTAHOBKHU LIEJIeH, docdopa. XapakrepnuzoBaTh
TUTAHUPOBAHMS, UX Ha OCHOBE TIOJIOXKCHUS B
CaMOKOHTPOJISI M OIICHKH | TIEPHOMUYECKON TaOIHIe 1
pe3yNIbTaToOB CBOEH 0COOEHHOCTSIX CTPOCHHS
NEeSITENIbHOCTH, atoma (pocdopa. 3HaTh
YMEHUSIMH NPEABUACTD AJTOTPOTIHBIE
BO3MOJKHBIE pe3yibTaThl | Mogudukanuu dochopa
CBOMX JCHUCTBU;
[Ipunobperenue onbiTa
CaMOCTOSITEILHOTO
MOMCKA, aHaJIn3a 1
oTO0pa nHGOPMAITH
Pa3Burue
MOHOJIOTHYECKON 1
JMAJIOTMYECKOi pedn,
YMEHHSI BBIPAXXaTh CBOU
MBICII ¥ CTIOCOOHOCTH
BBICJIYILIMBATh
cobeceqHUKa,
18 Oxcug pochopa (V). OBinageHue HaBbIKAMU Ha ocHoBe 3HaHumii 0
®dochopHas KuCIOTa U ee OpraHu3anuy yaeOHOM CBOMCTBaX KJIacCOB
conu. docdopHbie NS TeNbHOCTH, COEIMHEHUN yMETh
ynoopeHus. MOCTAHOBKH LIEJICH, 3aMuChIBaTh CBOMCTBA
IUTaHUPOBAHMUS, okcun pocdopa (V),
CaMOKOHTPOJISl M OLIEHKU | (pochOpPHOI KUCIIOTHI U e
pe3yJabTaTOB CBOEH coseil. OnuceiBaTh
NesITeIbHOCTH, CBOICTBA BEILIECTB B XO/I€
YMEHUSIMH TPEABUACTD JEMOHCTPAIIHOHHBIX U
BO3MOYKHBIE PE3YNbTaThl | JIAOOPATOPHBIX OIBITOB
CBOMX JICHCTBUIA; 3HaTh 007aCTh IPUMEHEHHUS
dbochopHbIX yaoOpeHuit
19 Ilpakmuueckas paboma Ne | OBnajicHAE HaBBIKAMU VYMmers obpamarscs ¢

5 Pemienue skcriepuMeHTal.
3ana4 o reMe «lloarpynna

OpraHu3anum yaeOHou
NESATENbHOCTH,

XUMUYECKOH Mocy10i 1
1a00paTOPHBIM




aszora. [losryuenne ammuaka
U U3y4YEHHUE €r0 CBOMCTB)

IMOCTaHOBKH IIENICH,
IJIAHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKH
pe3yJIbTaTOB CBOEH
JIeSITEIbHOCTH,
YMEHUSMH MPEIBUNIETH
BO3MOYHBIE PE3YJIHTAThI
CBOMX JCHUCTBUI;

000pyI0BaHUEM,
HCII0JIb30BaTh
IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IEATEIHOCTH U
MOBCEIHEBHOW KU3HU IS
Oe30macHOro 0OpalieHus ¢
BELIECTBAMU U
MaTepuagamH.
Ucnonb3oBars
pUOOpPETEHHBIE 3HAHUS U
YMEHUS B IIPAKTUYECKON
JESITEIbBHOCTH U
TOBCEIHEBHOM KU3HH C
1eJ1bI0 0€3011acHOTrOo
oOpalleHus ¢ BeecTBaMu
U MaTepuaiamMu u
HKOJIOTMYECKU TPAMOTHOTO
MOBE/ICHUS B OKPYKarOLIen

cpene
20 OO0mmas XxapakTeprucTUKa [Tornmanwe pa3auauii OOBSCHATH
MOATPYIIIBI YIIIepoa. MEXy TEOPETHYECKUMHU | 3aKOHOMEPHOCTH
AnnoTponus yriepoja. MOJICJISIMHU M p€aJIbHBIMU | U3MEHEHHUS CBOWCTB
XHWMHUYECKHE CBOMCTBA 00BbeKTaMu; yIJIepoJia U KPEMHUS B
yraepoa. AacopOorusi. ®opMUpOBaHHE YMEHUN | rpymime. XapaKTepu30BaTh
BOCIIPUHUMATb, Ha OCHOBE X IOJIOKEHHUS B
nHpopMaIuo B MePUONYECKON TaOIHIIe U
CJIOBECHOM, 00pa3HOM, 0COOEHHOCTSX CTPOCHHS UX
CHMBOJIMYECKOH (hopMax, | aTOMOB CBOMCTBA yriepo/ia
AQHAJIM3UPOBATH U Y KpEMHHMS 3HAThH
nepepabaTbiBaTh aJUIOTPOIIHbIE
MOJTY4EHHYIO MoAU(UKAINH yTiIepoaa
nHpopMaIuo B
COOTBETCTBUU C
IIOCTaBJICHHBIMHU
3a/layaMu, BBIICIIATh
OCHOBHO€ COJIEpKaHHE
MIPOYUTAHHOTO TEKCTA,
HaxOJIUTh B HEM OTBETHI
Ha MOCTaBJICHHbIE
BOITPOCHI
21 YrapHbIi U YIJIEKUCIIBIA ITonnmanue paznuunii 3HaTh XUMHYECKUE
ra3- CBOMCTBa, TEOPETUUYECKUMU CBOMCTBA rapHOTO ras3a u

(I)I/ISI/IOJ'IOFI/I‘-ICCKOC JIeNCTBHE

MOJIEJISIMU U peaibHBIMU
00BEKTaMU;
dopMHUpOBaHKUE YMEHUN
BOCIIPHHUMATh,
UHpOpMaLIHIO B
CJIOBECHOH, 00pa3Hoii,
CHUMBOJIMUECKON (hopMmax,
aHaJM3UPOBATh U
nepepabaTeIBaTh
HOJIyYEHHYIO

ero (usunonornyeckoe
JeiicTBUE YMETh HaX0JUTh
00BbeM rasa 1o U3BECTHOMY
KOJINYECTBY BellecTBa (1
IPOU3BOIUTH OOpaTHbIE
BBIYHCIICHUS. YMETh
OKa3bIBaTh IIEPBYIO IOMOIIIb
IIPU OTPABJIEHUH YrapHBIM
razom




UHPOpMALIUIO B
COOTBETCTBUH C
MOCTaBJICHHBIMU
3aJauaMu, BBIICISATD
OCHOBHOE COZIEpKaHNE
POYUTAHHOTO TEKCTA,
HaXOJIUTh B HEM OTBETHI
Ha ITOCTaBIICHHBIC
BOIIPOCHI U M3JIaraTh €ro

22

VYronbHas KUCI0Ta U €€
conu. Kpyrosopot
yIJiepojia B MpUpo/Ie.

OBnajicHNE HaBBIKAMH
OpraHu3aluy y4eoHoi
JICATEILHOCTH,
IMOCTaHOBKH IIENICH,
TUTAHUPOBAHUS,
CaMOKOHTPOJISI ¥ OI[EHKH
pe3yJIbTaTOB CBOECH
JICATEIbHOCTH,
YMEHHSIMH TIPEIABUICTD
BO3MOYHBIE PE3YJIbTAThI
CBOUX JCHUCTBHIL;
PasButne ciocoOHOCTH
BBICITIITUBATH
cobeceqHUKa, MIOHUMATh
€ro TOYKY 3pCHHsI,
MPU3HABATh MIPABO
JPYroro 4eJioBeKa Ha
WHOE MHEHUE;
dopMUpOBaHHE YMEHUH
paboTtarthb B rpymre,
MIPEICTABIISATh U
OTCTauBaTh CBOU
B3TUISIJIBI M YOCKICHUSI,
BECTH JTUCKYCCHIO.

3HaTh onpeeIeHIe
IMOHATHS «OTHOCHUTEIIbHAS
IUIOTHOCTH T'a30B)

YMeTh BEIUHUCIIATE
OTHOCHUTEJIbHYIO TJIOTHOCTD
ra3oB. OmICBHIBATh CBOMCTBA
BEIIECTB B XOJIE
JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB

23

Ilpakmuueckaa paboma
Ne6

[Tonyuenue okcuaa
yriepoaa (1V) u usydenue
€ro CBOMCTB.
PacnoznaBanue
KapOOHATOB.

OBnageHne HaBbBIKaMHU
OopraHu3aIuy y4eOHOM
JIeSITEILHOCTH,
IIOCTaHOBKH IIEJICH,
TJIAHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKU
pE3yNbTaTOB CBOEH
JIeSITEILHOCTH,
YMEHMSAMHU NPEABUIAETH
BO3MOXHBIE PE3YJIBTATHI
CBOUX JICHCTBUIA;

YMeTp oOpamaThes ¢
XUMHYECKOM MOCYI0H 1
71a00paTOPHBIM
000pyI0BaHUEM,
HCI0JIL30BaTh
pUOOpETEHHBIC 3HAHUS U
YMEHHsI B ICATEIbHOCTU U
MMOBCEIHEBHOM )KU3HH I
0e30macHOTo 0OpaleHus ¢
BEIICCTBAMU U
MaTepuaIamH.
Hcnons3oBaTh
NpHOOpEeTEHHBIEC 3HAHUS U
YMEHHsI B IPAKTUYECKOM
JIeATEIIbHOCTU U
MTOBCEIHCBHOM JKM3HU C
LIeJIbI0 Oe30IMacHOro
oOpalieHus ¢ BeueCTBaMu
U MaTepualaMu U




AKOJIOTUYECKU TPAMOTHOTO
MOBEJICHUS B OKPYKaIOILEH
cpene

24

Kpemnuii u ero
coequuenns. CTexIIo.
Ilemenr.

Pazpurue
MOHOJIOTHYECKON 1
JMAJIOTUYECKON PeUH,
YMEHHSI BBIPAXKATh CBOU
MBICJI U CIIOCOOHOCTHU
BBICJTYIIINBATh
cobeceqHUKa, MIOHUMATh
€r0 TOYKY 3pCHUS,
MPU3HABATH MPABO
JIPYroro 4esioBeKa Ha
WHOE€ MHEHUE;
OcBoeHue npuemMon
JICNCTBHI B
HECTaHIaPTHBIX
CUTYaIHX, OBJIAJICHUE
IBPUCTHYECKUMU
METOJIaMHU PEIICHUS
npobem;

3HaTh CBOMCTBA KPEMHUS U
ero CoeIMHEHUM, 00JIaCTh
npuMeHeHus. OnUCHIBaTh
CBOMCTBA BEIECTB B XOJI€
JEMOHCTPAIIHOHHBIX U
71a00PATOPHBIX OMBITOB

25

O06001IeHNE 110 TEME
«HemeTtamuie»

Passutne
MOHOJIOTHYECKON 1
JIMAIOTUYECKOU peun,
YMEHUS BBIPAXaTh CBOU
MBICJIH ¥ CIIOCOOHOCTH
BBICITYIIINBATh
cobeceqHUKa, IOHUMATh
€ro TOYKY 3pCHHsI,
MIPU3HABATh MIPABO
JIPYroro 4eJioBeKa Ha
WHOE MHEHUE;
OcBoeHue NpuemMoB
JNIEUCTBUH B
HECTaHIAPTHBIX
CUTYaIUsX, OBJIa/ICHUE
ABPUCTUYECKUMH
METOJIaMH PEIICHHUS
npobem;

VYmeTb IMPUMCHSATH 3HAHUA,
YMCHUA 1 HABBIKU ITPU
BBITIOJTHEHUH
TPEHUPOBOUHBIX
YIOpaXHEHUH U 3a1aHUI

26

O00011IeHIE IO TEME
« HemeTtamie

PaszButne
MOHOJIOTHYECKOH U
JIMAJIOTHIECKOH peun,
YMEHUS BBIPAKATh CBOU
MBICII U CIIOCOOHOCTHU
BBICITYIIINBATh
coOeceHrKa, TOHUMATh
€ro TOYKY 3peHHUS,
NPU3HABATH MPABO
JPYToro 4elnoBeKa Ha
HHOE MHEHUE;
OcBoeHnue npuemMos
JeiCTBUI B

YMeTb NpUMEHSATh 3HaHUS,
YMEHMSI U HaBBIKU IIPU
BBITIOJTHCHU U
TPEHUPOBOYHBIX
YIPAXKHEHUHN U 3aJaHUi




HECTAaHAAPTHBIX
CUTyaluiax, OBJIaICHUC

ABPUCTUYECKUMHU
METOJJaMU PEIICHUS
npooem;
27 KourtpoJabHnas padora Ne2 | OpiajeHHe HaBbIKAMH YMeTh NpUMEHSITh 3HAHUS,
mo TeMe « HemeTamiel OpraHu3aIuy yIeOHOM MOJTYYCHHBIC MTPU U3YYECHUHU
JIeSITEIILHOCTH, TeM
IMOCTAaHOBKH IICJICH,
MJIaHUPOBAHUS,
CaMOKOHTPOJISA U OIICHKU
pe3yJIbTaTOB CBOEH
JIeSITEIILHOCTH,
YMEHUSMH MPEIBUNIETH
BO3MOJKHBIE PE3yIbTaThI
CBOUX JICUCTBHIA;
Tema 4. MeTaJLi1bl
1 IlonoxeHnne MeTaioB B PasButue 3HaTh 0COOEHHOCTH
MEPUOANIECKON CHCTEME MOHOJIOTHYECKOH 1 CTPOCHHS aTOMa MeTallia,
XUMHYECKUX DJIEMEHTOB JUATIOTUYECKON peyn, 3aKOHOMEPHOCTH
.. Menneneena. YMEHHS BBIPAXKaTh CBOM | U3MEHEHUS CBOMCTB
Mertammmyueckast CBS3b. MBICIIA U CLIOCOOHOCTH METaJIJIOB M X COeINHEHUI
dusnyeckue cBoNcTBA BBICITYIIINBATh B [ICXD JI.1. MeHnneneena,
MeTaioB. CIuiaBbl cobecenHrKa, TOHUMATh | OCOOCHHOCTH CTPOCHUS
METAJIJIOB. €ro TOYKY 3peHHsI, METaJIOB KaK MPOCTHIX
MIPU3HABATH MIPABO BEIECTB, pu3nueckue
JIPYroro 4esioBeKa Ha CBOMCTBA METAJIJIOB,
WHOE MHEHHUE; cmiaBoB. OOBICHATE
OcBoOEHHE MPUEMOB 3aBUCUMOCTD (PU3UIECKUX
JNIEUCTBUH B CBOMCTB METAJJIOB OT UX
HECTaHIAPTHBIX CTPOCHHS
CUTYaIMX, OBJIAJICHUE
ABPUCTUYECKUMH
METOJIaMH PEIICHUS
npoOem;
2 Haxosxaenne MeTamwioB B PasButue 3HaTh: pU3NYECKUe

MIPUPO/IE U OOIIHEe CIIOCOOBI
WX TOJTyYCHUSI.

MOHOJIOTHYECKOH U
JTUAJIOTHYECKOM pedH,
YMEHUS BBIPAKaTh CBOU
MBICJIH M CIIOCOOHOCTH
BBICITYIIIUBATh
coOeceHrKa, TOHUMATh
€ro TOYKY 3peHHUS,
NPU3HABATH MPABO
JPYroro 4elnoBeKa Ha
HHOE MHEHUE;
OcBoenue npuemMos
JIeNCTBUI B
HECTaHIapPTHBIX
CHUTYaIIUsX, OBJIAJICHHUE
IBPUCTUYCCKUMU
METOJIAMHU PEIICHHSI

CBOICTBA METAJIOB,
HaX0JIEHUE METAIIOB B
MIPUPO/IE, OOIIHE CITOCOOBI
UX TIOJTyYCHHUSI.
Hcnonp30BaTh METO
AIIEKTPOHHOTO OanaHca Mpu
YpaBHUBAHUH YPAaBHEHUS
XUMHYECKUX peaKinii




npooem;

XuMHYeCKHe CBOMCTBA
METaJIJIOB. P11 akTUBHOCTH
(2NIEKTPOXUMUYECKUHN DS
HaIpsLDKEHNUI) METAIIOB

OBnajicHUE HaBbIKAMH
CaMOCTOSITEIILHOTO
PHOOPETEHUS HOBBIX
3HaHUM, OpraHu3aLx
y4eOHOU JIeATEILHOCTH,
IMOCTaHOBKH IICNICH,
MJIaHUPOBAHUS,
CaMOKOHTPOJISA U OIICHKU
pe3yJIbTaTOB CBOEH
JIeATEIIbHOCTH,
YMCHHSIMH TIPEIBUICTD
BO3MOJKHBIE PE3YIbTATHI
CBOMX JCHUCTBUH;
PasButne cmocobHOCTH
BBICITYIIINBATh
cob0ecenHNKa, TOHUMATh
€ro TOYKY 3peHUsI,
MIPU3HABATh TIPABO
JPYroro 4eoBeKa Ha
WHOE MHCHUC,

3HaTh: XUMHWYECKHUE
CBOMCTBaA METAJLIOB, KaK
BOCCTAHOBUTEJICH,
B3aHUMOJICHCTBHUE METAJLJIOB
C KHCJIOPOJIOM,
HeMeTaJllITaMH, BOJIOM.
OcobeHHOCTH
B3aHMMOJICHCTBHS METAIIOB
C pacTBOpaMH KUCJIOT U
coueii. Mcnonn3oBaTh
TaOJIMLBI PACTBOPUMOCTH U
psina HanpsLDKEHUN MeTa-
JIOB IS TIPOTHO3UPOBAHMS
MX CBOMCTB

Illenoynble METATIBI:
HaxO0XJICHHUE B MPUPOJIE,
(br3UYEeCKre U XUMHUYECKHE
CBOICTBa

OBirasieHye HaBBIKAMHU
OopraHu3aIui y4eOHOu
JIeSITEILHOCTH,
IMOCTaHOBKH IIENICH,
TJIAHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKU
pe3yJIbTaTOB CBOECH
JIeSITEILHOCTH,
YMEHHSIMHU NPEABUIETD
BO3MOYHBIE PE3YJIbTATHI
CBOMX JCHCTBUH;
Pa3Butne crmocoOHOCTH
BBICITYIIIMBATh
coOeceqHUKa, IOHUMATh
€ro TOYKY 3pEHHs,
Mpy3HaBaTh MPaBO
JpYroro 4ejoBeKa Ha
WHOE MHEHHE;
dopmMUpOBaHUE YMEHUI
paboTaTh B rpyme,
MPEACTABISATh U
OTCTauBaTh CBOU
B3TJISIBI M yOSKICHUS,
BECTH JIUCKYCCHUIO.

3HaTh: CTPOCHUE aTOMOB
ICJIOYHBIX METAJIJIOB,
(bU3HYEeCKUE U XUMHIECKIE
CBOMCTBA IICIIOYHEIX
METaJIOB KaK MPOCTHIX Be-
IIECTB B IJIAHE CPABHUTEIIb-
HOU XapaKTEPUCTUKH.
OmnwnceiBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB HA
OCHOBE HAOJIIOJICHUS 34 HX
MIpeBpaIICHUIMU

OKCI/IILLI U TUAPOKCUBI
IICJI0OYHBIX MCTAJIJIOB.
HpI/IMCHeHI/IC ICJI0OYHBIX
MCTaJlJIOB

PaszButne
MOHOJIOTHYECKOM U
JIMAJIOTHYECKOH peun,
YMEHHUS BBIPAXKaTh CBOU
MBICIIA U CIIOCOOHOCTH
BBICITYIIIMBATh
cobeceHrKa, IOHUMATh

CpaBHUBATh OTHOIICHUE
M3y4aeMbIX METAJJIOB.
OKCcUIOB ¥ THAPOKCUIOB K
BoOJie. 3HATh CBOMCTBA
KJIaCCOB COCAUHECHUMN U
YMETh OCYIIECTBIISTh
MIpEeBpAICHUSL.




€ro TOYKY 3peHHUs,
NPU3HABATH MPABO
JPYroro 4eJioBeKa Ha
MHOE MHEHUE;
OcBoeHnue npuemMos
JICWCTBUN B
HECTaHAAPTHBIX
CUTYallUsX, OBJIAJICHHE
IBPUCTHUECKUMH
METOJAMH PELICHHUS
npobiem

Illenouno3eMeNnbHBIE
MmeTaiiel. Haxoxaenne B
npupone. Kanpuuii u ero
coequHeHus. JKecTKOCTh
BOJIbI M CITOCOOEI €€
YCTpaHEHHS

OBiaieHre HaBBIKAMU
opraHu3anuy yueOHoi
JIeATEeIIbHOCTH,
IMOCTAaHOBKH IIENICH,
TJIaHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKU
pe3yJIbTaTOB CBOECH
JIeATEIIbHOCTH,
YMEHUSMH MPEIBUICT
BO3MOJKHBIE PE3YyIbTaThI
CBOUX JCHUCTBHIL;

3HaTh : CTPOEHHE aTOMOB
[IEJIOYHO3EMEILHBIX
METaJUIOB, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA
[IEJIOYHO3EMEILHBIX
METaJUIOB KaK MPOCTHIX Be-
IIECTB B IJIAHE CPABHUTEIb-
HOM XapaKTEPUCTUKH.
OmmceIBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB HA
OCHOBE HAOIIOAEHHS 3a UX
MIpEBPAIICHUSMU.
CpaBHUBATh OTHOILIICHUE
M3y4aeMbIX METAJJIOB.
OKCHJIOB U TUIPOKCHUJIOB K
BOJ€. 3HATh CBOMCTBA
KJIACCOB COEIUHEHUU U
YMETbh OCYILIECTBIATH
MpEBpAILICHUS.

Amromuanii. Haxoxnenue
B nipupojie. CBoiicTBa
ATIOMHUHUS

OBjageHue HaBbIKAMU
OopraHu3aIuu y4eOHOM
EeITEIbHOCTH,
ITOCTaHOBKH IIEJICH,
TJIaHUPOBAHUS,
CaMOKOHTPOJIS U OIICHKH
pe3yapTaTOB CBOEH
EeITEIbHOCTH,
YMEHUSIMH MPEABUACTD
BO3MOKHBIE PE3yJbTaThl
CBOMX JCHCTBUH;
[TproOperenue omnbiTa
CaMOCTOSITCIILHOTO
MOMCKa, aHaJIN3a U
ot0opa uHpopmanun
PaszButne
MOHOJIOTHYECKOH U
TUAIOTHYECKOH pedn,
YMEHHsI BBIPAXXaTh CBOU
MBICIIA U CIIOCOOHOCTH
BBICITYIITUBATh
cobeceaHuKa,

3HaTh : CTPOEHUE aToMa
ATIOMUHMS, PU3UUECKHUE U
XHMHUYECKHE CBOMCTBA
ATIOMHUHHS KaK MPOCTOTO
BEIIECTBA B IIJIAHE
CpPaBHUTEIBLHOU
XapaKTEPUCTUKH.
OmnuceiBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBE HAOJIIOJIEHHS 34 UX
MIPEBPaIICHUSMU.
CpaBHMBATh OTHOLLIEHUE
M3y4aeMbIX METAJIJIOB.
OKCHI0B ¥ THAPOKCHUIOB K
BoJic. 3HATh CBOMCTBA
KJIaCCOB COEIMHEHUN U
YMETh OCYHIECTBIISATh
MpeBpaIICHUsI.
AmdoTepHOCTD




AMdOTEpHOCTH OKCHIA U
THJIPOKCUA AITFOMUHUSL.

OBiaJacHNE HaBBIKAMU
OpraHu3anuy yaeOoHoi
JIeATEIIbHOCTH,
IMOCTaHOBKH IIENICH,
TUTAHUPOBAHMUS,
CaMOKOHTPOJISA U OIICHKU
pe3yJIbTaTOB CBOEH
JIeATEIIbHOCTH,
YMCHHSIMH TIPEIBUICTD
BO3MOYKHBIE PE3YJIbTaThI

OnuceiBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB HA
OCHOBE HAOJIIOACHUS 33 UX
MIPEeBPACHUSIMH.
CpaBHHMBATH OTHOIIICHUE
M3y4aeMbIX METAJLIOB.
OKCHIOB ¥ THAPOKCHUIOB K
BOJC. 3HATh CBOMCTBA
KJIaCCOB COCIMHECHUN U
YMETh OCYIIECTBIISATH

JHAJTOTNIECKON pcuu,

CBOHUX JICVCTBUH; [IpEBPALLCHUS.
AmpoTepHOCTh
9 Keneszo . Haxoxnenue B PazButne 3HaTh : CTPOEHUE aToMa
npupoje. CBoMCTBA Keje3a. | MOHOJIOTMYECKON 1 xKenesa, pusnueckue u
JINATIOTUYECKOU peun, XUMHYECKHE CBOMICTBA
YMEHUS BBIpaXKaTh CBOM | JKeJIe3a KaK MPOCTOTO Be-
MBICJTH M CTIOCOOHOCTHU IIECTBA B IJIaHE
BBICITYIIINBATH CpPaBHUTEIHHOM
cobecenHrKa, TOHUMATh | XapaKTePUCTUKH.
€ro TOYKY 3PEHUS, OnuceiBaTh CBOMCTBA
MPU3HABATH MIPABO M3y4aeMbIX BEIIECTB HA
JIPYroro 4YeioBeKa Ha OCHOBE HAOJIIOICHUS 32 UX
WHOE MHEHUE; MIpEBPAIICHUSMU.
OcBoeHue NpUeMoB
JNIEUCTBUH B
HECTaHJIapPTHBIX
CUTYaIUsiX, OBJIa/ICHUE
3BPUCTUYECKUMU
METO/IaMU pelleHus
npobiem;
10 CoenuHeHus xeiesa. Pa3Burtue OnuceIBaTh CBOMCTBA
I'enetnueckuii psaja xene3a | MOHOJOTHYECKON U M3y4aeMbIX BEUIECTB Ha
U EUD) JIMAJIOTHYECKOM peun, OCHOBE HaOIIOJECHHUS 33 UX
YMEHHMsI BBIpAXaTh CBOM | IIPEBPALLICHUSIMH.
MBICII ¥ CTIOCOOHOCTH CpaBHUBATH OTHOIICHUE
BBICJIYILIMBATh M3y4aeMbIX METAJJIOB.
cobecennuka, moHumMaTh | OKCHUAOB U THUIPOKCHJIOB K
€ro TOUYKY 3peHUs, BOJie. 3HAaTh CBOMCTBA
pU3HABATh MPABO KJIACCOB COEMHEHUN U
JPYroro 4enoBeka Ha YMETb OCYLIECTBIISATh
WHOE MHEHHUE; npeBpauieHus. YMeTh
OcBoeHME TPUEMOB 00BSACHATH U3MEHEHUE
JIEHCTBUU B CBOMCTB COCIMHEHUH
HECTaHJapTHBIX JKeJe3a, 3HaTh MPUUUHY
CUTYALUSX, OBJIAJICHUE 3TOTO
3BPUCTUYECKUMU
METOJaMU PEeIIECHUS
npobiem;
11- | OGoOuieHue Mo Teme PazButune 3HaTh 0COOEHHOCTH
12 «Mertannb» MOHOJIOTHYECKOU U CTPOCHMS aTOMa MeTallia,

3aKOHOMCPHOCTHU




YMEHUS BbIPA)KaTh CBOU
MBICIIA U CIIOCOOHOCTH
BBICITYIIIUBAThH
cobeceaHrKa, TIOHUMATh
€ro TOYKY 3peHHUS,
NPU3HABATH MPABO
JPYTOTo YelloBeKa Ha
HHOE MHEHUE;
OcBoeHnue npuemon
JNeHCTBUH B

N3MEHEHHS CBOMCTB
METaJIJIOB M UX COCANHCHUI
B [ICXD JI.U. Menpeneena,
o01mire crnocoObl NOTyIEeHUS
METaJlJIOB. YMETh
OCYILECTBJISATH LIEMOYKH
XUMUYECKUX TTPEBPAIICHUI
Ha OCHOBE XMMHMYECKHX
CBOMCTB METAJIJIOB U UX
coeauHeHUN. PemaTh

HECTaH/IapTHBIX pacueTHbI€ 3a/1a4M 110
CUTYalUsiX, OBJIa/ICHNE YpaBHEHUSIM XUMUYECKHUX
3BPUCTUYECKUMU pEeaKIHii. ONBITHBIM ITyTEM
METO/IaMU PELIEeHUS OTPENENATh KaUeCTBEHHbBIN
npobem; COCTaB BEIIECTB
13 Ilpakmuueckasn paboma OBnaseHre HaBbIKaMU YMmets oOpatiatscs ¢
Ne7 opraHu3anuu yueOHoi XUMHUYECKOU MTOCYI0N U
Pemenue skcriepumMeHT. JEeSITENIbHOCTH, 1ab0paTopHBIM
3a/1a4 1o TemMe « MeTaibl ¥ | IOCTaHOBKH I1IEJICH, 000py/I0BaHUEM,
WX COEAMHEHUSD TJIaHUPOBAHUS, HCII0JIb30BaTh
CaMOKOHTPOJISl M OLIEHKU | IpUOOpETeHHbIE 3HAHUS U
pe3ylbTaToOB CBOEH YMEHHUSI B I€ATEIbHOCTU U
NEeSITeNIbHOCTH, MOBCETHEBHOM JKM3HU IS
YMEHUSMH TMPEIBUICTH 0e30macHOTO OOpaIIeHHs ¢
BO3MOYKHBIE PE3YJIbTAaThl | BEIIECTBAMHU U
CBOMX JCHUCTBU; MaTepHalamu.
Hcnonws3oBath
MpUOOpETEHHBIC 3HAHUS U
YMEHHS B MPAKTUYECKOMN
JESITEIbBHOCTH U
MOBCEIHEBHOM JKM3HU C
1eNbl0 6€301acHOro
oOpallleHus ¢ BellecTBaMU
U MaTepuaiamMu u
HKOJIOTMYECKU I'PaMOTHOTO
MOBE/ICHUS B OKpY>Karolei
cpene
14 KonTtpoabHas pa6ora Ne 3 | OBnasieHre HaBbIKaMU YMeTh IPUMEHSATh 3HAHUS,
o TeMe OpraHu3anuy yaeOHOM MOJIy4YeHHBIC TIPU U3YUYECHUU
«MeTtannsny NS TeNbHOCTH, TEeM
MOCTAHOBKH LIEJICH,
TUTAHUPOBAHUS,
CaMOKOHTPOJIS U OLIEHKU
pE3yabTaTOB CBOEH
JESTENBHOCTH,
YMEHUSIMH NPEIBUJIETH
BO3MOJKHBIE PE3YJIbTAThI
CBOUX JICHCTBUIA;
Tema 5. Xumus u :KU3Hb
1 BemecrBa u Marepuaisl B DopMHUpOBaHUE YMEHUI

NOBCEIHEBHON KU3HU
yeJIoBEKA.

BOCIIPUHUMATh,
UH(OPMALIKIO B




CJIOBECHOM, 00pa3Hoii,
CHUMBOJIMUECKOM (hopMmax,
aHAJIM3UPOBATh U
nepepadaTbBaTh
HOJTy4EeHHYIO
UHPOPMALIHIO B
COOTBETCTBHUHU C
HIOCTaBJICHHBIMHU
3a71a4aMu, BBIJICIISATh
OCHOBHOE COZIEpKaHNE
HPOYUTAHHOTO TEKCTA,
HaXOJIUTh B HEM OTBETHI
Ha MOCTABJICHHBIC
BOIIPOCHI M U3JIaraTh €ro;

2 Be3omacuoe ucnonp3oBanue | OBiameHne HaBBIKAMU HNwmeTs noHsaTue o

BEIIECTB U XUMUYECKHUX CaMOCTOSITEIBHOTO Hcnonb3oBath

peakuuii B ObITy. [lepBas pUOOpEeTEeHNST HOBBIX pUOOpETEHHBIE 3HAHUS U

MOMOIIb IPU XUMHUYECKUX 3HaHWM, OpraHu3aIu YMEHHMSI B IPAKTUYECKOM

0KOTax M OTPABIICHUSX. yueOHOM eSATENbHOCTH, | ACSITEIbHOCTH U
ITOCTaHOBKH IIENICH, IOBCEIHEBHOM XKU3HHU C
IUTAHUPOBAHUS, 1eJIbl0 6€3011acHOro
CaMOKOHTPOJISl M OLIEHKH | OOpallleHus C BelecTBaMu
pe3yJIbTaTOB CBOECH Y MaTepuajgaMu U
JIeSITEIbHOCTH, 9KOJIOTUYECKHA T'PAaMOTHOIO

YMEHUSMH TMPEIBUICTH MOBEJICHUS B OKPYXKaIOIIen
BO3MOJKHBIE PEe3yJIbTaThl | cpeie. YMETh

CBOMX JCHCTBU; OJIL30BAThLCA
Pa3Butne crmocoOHOCTH JIOTIOJIHUTEIbHBIMHU
BBICITYIIINBATh HCTOYHUKAMH IS
cobeceHUKa, TOHUMATh | MMOJATOTOBKH KPATKUX
€ro TOYKY 3pCHHSI, OTBETOB.

IMIPpHU3HABATb IIPABO
Apyroro 4€ji0BCKa Ha
HNHOC MHCHUC,

3 Ponp xumuu B perieHuu
9KOJIOTHYECKUX MPOOIEM.

Tema 6. O6o01meHre Kypca Heopranuveckoii xumuu (3/7)

1 [13 u I[ICXD B cBete yuenus | OBiajeHre HaBbIKAMHU YMeTh NTpUMEHATH 3HAHUS,
0 CTPOCHUH aToMa. | OpraHu3aluu yaeOHou MOJIy4YeHHbIC TIPU U3YUYECHUU
XHUMHYECKUE PEaKIIUA — EeITEIbHOCTH, TeEM
Kiaccudukanus. IIOCTAHOBKH IIEJIEH,

2 Csoiictea OKHC B cBete IJIaHUPOBAHUS,

T3/ u OBP. CaMOKOHTPOJISI U OLIEHKH
pE3YyNbTaTOB CBOEH
JIeSITeIbHOCTH,

YMEHMSAMHU NPEIBUAECTH
BO3MOYHBIE PE3YyJIbTaThI
CBOMX JCHCTBUI;




Cnucok numepamypuol 013 y4aujuxca:

VY4eOHuKH:

1. Pymutuc I'.E. Xumus: 8 xi.: yueb. mist obieoopazosar. Yupexaenuii / I.E. Pymsutuc,
O.I'. ®enpaman. — M.:I1pocsenienue, 2018

2. Pymsurtuc I'.E. Xumus: 9 ki1.: yue0. aus obmeobpasosar. Yupexaeunuii / I.E. Pynsutuc,
@&.I'. ®enpaman. — M.:Ilpocsemenne, 2019

3. T'apa H.H. Xumus: 3agaunuk ¢ «momornaukom»: 8-9 xiaccel / H.H. I'apa. — M.:
[Ipocsemenue

4. . Mapmanosa I'.JI., Coopuuk 3amga4d nmo obmeit xumun 8-11 xmacc. -M.: «M3nat-
mko1a2000x», - 80 c.

5. Xomuenko M.I'. COopHuK 3a/1a4 1 yIpa)kHEHUN 110 XUMHUHU.

Cnucok numepamyput 0151 nedazo208:

1. Pymsutuc I'.E. Xumus: 8 xin.: yueb. mans obureobpazonar. Yupexaenuii / I'.E. Pymsutuc, ®@.I'.
®enpamad. — M.:ITpocBenienue.

2. XuMmus: 8 KII.: 2JIEKTPOHHOE MPIIOKCHHUE K YICOHUKY.

3. Tapa H.H. Xumus: 3amaynuk ¢ «momorraukom»: 8-9 kmaccet / H.H. T'apa. — M.:
[Ipocsemenmue.

4. I'apa H.H. Xumus. Paboune nporpammsl. Ilpenmernas nunus yuebnuxoB [.E. Pymsutuca,
@.I". ®enpamana. 8-9 xiraccel/ H.H. I'apa. — M.: [IpocBemnieHmue.

5. Pamenkuit A.M. Xumus: auaaktuueckuii matepuan: 8-9 ki, / AM. Pamenxwmii. — M.:
[Ipocsemenue.

6. I'apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: [Ipocsemenwe.

7. bopoBckux T.A. Tectel mo xumwuu. [lepBoHawambHbIE XUMUYECKHe MOHATHSA. Kucmopo.
Bonopon. Bona, pactBopsl. OCHOBHBIE KJIACCHI HEOPTAaHMYECHUX COSTUHEHUN: 8 KII.: K YIeOHUKY
I'.E. Pym3utuca, ®.I'. ®enpnmana «Xumus. 8 kimacey. — M.: UzmatenscTBo «OKk3ameny, 2010.
Ilepeuenv yughposwvix ungopmavyuonnvix pecypcoe Humepnema:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241__ 4 .pdf

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya p
odg/read_online.html?pa

ge=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41

CpencrBa o0y4ennus.

1. I[leuaTHbIe TIOCOOUS.

Tabmuier:

. [Tepuoauueckast Tabnuia xumudeckux snemeHToB [[.11.Menneneena
. Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAHUH, COJIEH

. [TopTpets! yueHbIx

. Crpoenue atoma

° TuIpl XUMUYECKUX CBI3EH


http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_p
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

2. udpopmMannoHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA

. VYdebHoe 31eKTpoHHOE u3ganne «OpranuyecKast XUMHsDY

. Bupryansnas mkona Kupmmna u Medoaus. Ypoku xumun. 10-11 xmaccsl. — M.: OO0
«Kupunn u Medonuii», 2004

3. Texanueckue cpeacTBa 0OyICHHS:
. [Ipoexrop
. JlokymeHT-Kamepa

4. Y4ebHO — IpaKkTU4YeCKoe U y4eOHO — 1abopatopHOe 000pyI0BaHUE:

. [Ipubops! 1 MpucnocoOIeHHs: KOMILIEKT MOCYIbl U MPUHAUIEKHOCTEN 1JIs POBEIACHUS
1ab0paTopHbIX pabOT M NPAKTMUECKUX padoT (WITAaTUBBI C MHpPOOMpPKaMHU, KOJIObI, MEpHBIN
WIAHAP, GUIBTpOBabHAS Oymara, XHMUYECKHE CTaKaHBl, CIIMPTOBKH, CTEKJISTHHBIC TAaJIOYKH,
¢dapdopoBble dYalllKM, CHOUYKH, a300TBOJHbIE TPYOKH, JaOOpaTOpHbIE IITATHUBBI, JIY4YHHBI,
BOPOHKH, BECHI, HHIUKATOPHI).

. PeakTuBBI U MaTepHalibl: KOMILJIEKT pEaKTUBOB Ui 0a30BOTO YPOBHS

. Habops! U1 MoienrpoBaHusi MOJIEKYJ U KPUCTANIMYECKUX PEIIETOK

5. HarypanbHbie 0OBEKTHI.
. Komnexuun vedtr, kaMeHHOTO yIiisl W MPOAYKTOB MEpepadOTKH, MIACTMACC, BOJIOKOH,
MeTaJlJIOB
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