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Pabouas mporpamma no xumuu — 9 knacc 2022-2023 rr.
Iloacnumenvnaa 3anucka.

Ilepeuens HoOpmamugHbvIX OOKYMEHM 08, UCHOIb3YEMBIX 01 COCMABIEHUA PADOUell nNPOPaAMMbL:
PaGouas mporpamma yueOGHOro Kypca mo xumuu ais 9 kmacca paspadorana Ha ocHoBe PI'OC BTOpOro mMOKOJEHHSA, MPUMEPHONW MPOTrpaMMbl OCHOBHOTO OOIIErO
o0paszoBanus 10 XUMHUH, [IpuMepHON MporpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus 1Mo xuMuu U IIporpamMmel Kypca xumuu s 8-9 kiaccoB o0meo0pa3oBaTebHbIX
yupexnaenuii, aBrop H.H. T'apa. (Xumusi. Paboune nporpammsl. [Ipenmernas nuaus yueOunukos I'.E.Pymsuruca, @.I'. ®enpamana 8-9 xmaccel: y4ued. mocodue s
obmieoOpasosar. opranuzainuit/ H.H I'apa. - 3-e uzn.,nepepad.-M.: [Ipocsemienue, 2019. -48c. — ISBN 987-5-09-065302-2 ). [lanHast pabouasi mporpaMma peainu3yeTcs
B yueOHMKaxX i o0uieo0pazoBarenbHbiX yupexaenuit I.E. Pynsutuca u @.I'. @enpamana «Xumus. 8 knace» u «Xumus. 9 kiacey
Pabouas nporpamma 1o XuMuu /111 OCHOBHOM IIKOJIbI COCTABJIEHA HA OCHOBE:
- OyHIAaMEHTAIBHOTO si/Ipa CoiepKaHus 00Iero o0pa3oBaHus M B COOTBETCTBHH ¢ ['0CyIapCcTBEHHBIM CTaHAapTOM o01iero odpa3oBanus (mpuka3 MuHHCTEpCTBA
obpasoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 1. Ne 1897);
- ®enepanpHoro 3akona ot 29 nexabps 2012 roga, Ne273 (Denepanbhblii 3akoH «O0 o6pazoBanuu B PDOy);
- Iocranosnenust ['maBHoro I'ocymapctBenHoro canutapHoro Bpada Poccuiickoit ®enepanmn «O06 yrBepxknaenun Canllun 2.4.2821-10 «Canurapno-
AMUAEMHOIOTUYECKHE TPEOOBAaHUS K YCIOBHUAM U OpTaHU3allK 00ydeHus B 0011e00pa30oBaTeIbHBIX yupexaeHusx» ot 29.12.2010 Nel189;
- Ilpukaza Munobpuayku Poccum ot 31.03.2014 Ne 253 «OO0 yTBepxaeHUM (eaepalbHOro MepeuHsi Y4eOHHKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHHUIO MpPU
pean3aIyi UMEIONINX TOCYIaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEeNIbHBIX MPOTPaMM Ha4aJIbHOTO 00IIEero, OCHOBHOTO OOIIET0, CPETHEr0 O0IIEer0 00pa30BaHMDY
- Yuebnoro mnana MOBY «Ypanckas COIll» na 2022-2023 yu. rox;
3a ocHOBY paboyeii mporpaMMbl B3Ta IporpaMma Kypca XuMuu it 8-9 KiaccoB 00Ie00pa3oBaTeIbHBIX YUPEKICHUH,
onyoaukoBanHas u3zarenbeTBoM «lIpocsemienne» B 2019 rony (Xumus. Paboune nporpammsl. [lpeamernas nuaus yueouukoB I.E.Pym3utuca, @.I". ®enpamana
8-9 kmaccel: yuel. mocobue aist odmeodpaszosar. opranmzanmii/ H.H apa. - 3-e u3a.,mepepad.-M.: IIpocsemenue, 2021. -48c. — ISBN 987-5-09-065302-2).



Oowaa xapakmepucmuka yueoHozo0 npeomema
B conepxaHuu JaHHOTO Kypca MpeACcTaBIeHbl OCHOBOIOJIAraolue TEOPETUUECKUE CBEAEHUS 110 XUMUH, BKJIFOUAOIIME U3YUYEHUE COCTABA U CTPOEHUS BEILECTB,
3aBUCUMOCTH X CBOWCTB OT CTPOEHUS, UCCIIEI0BAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MTPEBPAILCHUN U ITyTEN YIPaBIEHUS MU B LEJSAX MMOJTYUYEHHUS BELLIECTB,
MaTepualioB, SHEPTUU.
Copepxanue yueOHOro MpeMeTa BKIII0YAeT CBEICHUS O HEOPraHUYECKHUX BEIIECTBAX, UX CTPOSHUH U CBOMCTBAX, a TAK)KE XMMUUYECKUX MPOLIECcax, MPOTEKAIOIINX B
okpyxaromeM mupe. Hanbosnee cnoxubie sneMeHTs OyHAaMEHTANIBHOTO S/1pa CoAepkKaHusl 0011ero o0pa3oBaHus MO0 XUMMHUH, TaKKe, KAK OCHOBBI OPraHUYeCKOH U
MIPOMBIIIUIEHHON XUMUH, IEPEHECEHBI B TPOrpaMMy cpeiHel (MOTHOM) 0011e00pa3oBaTeIbHON HIKOIBI.
TeopeTHyecKkyr0 OCHOBY U3YUEHHS HEOPTAaHUYECKOW XUMHUU COCTABIIAET aTOMHO-MOJICKYJISIPHOE yUueHue, nepuoaudeckuii 3axoH .M. MenneneeBa ¢ kpaTKUMU
CBEJICHUSIMH O CTPOEHHH aTOMOB, BH/IaX XUMHUYECKOH CBSI3H1, 3aKOHOMEPHOCTSIX MPOTEKaHNH XMMHUECKUX PEaKiuii, CBONCTBaX, MOTyYeHUH, TIPUMEHEHUH METAJIJIOB,
HEMETAJUIOB U UX COEAUHEHUN, 3HAKOMCTBO C BaKHEUIIUMU OPraHUYECKUMU BELLIECTBAMH.
B u3ydenuu kypca 3HaunTEIbHA POJIH OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO TPAKTHUECKUX U JIA0OPATOPHBIX paboT U ONMHUCAHUIO UX PE3YIIbTATOB;
COOJIIOICHHIO HOPM U TMPABUJI MOBEACHUS B XUMHUECKUX JTAOOPaTOPHUSX.
OCHOBHbIE Yenu U3y4YeHHsI XUMUU HallpaBJIeHbL:

L Ha 0CB0CHUE 8AMCHEUUUX 3HAHUY 00 OCHOBHBIX IIOHATHUSIX M 3aKOHAX XHUMUH, XUMHUYECKOU CHMBOJIMKEC,

*  Ha o61a0eHUe yMeHusMY Ha0II0aTh XUMUUYECKHE SBJIICHHS, TPOBOIUTH XMMUYECKUH SKCIIEPUMEHT, TPOU3BOAUTH PACUETHI HA OCHOBE XUMHYECKUX (popMyIT
BEIIECTB U YPAaBHCHUIN XUMUYECKUX PEaAKIUN;

o Ha pa3zeumiue NO3HABATCIIbHBIX HHTCPECOB U MHTCIUICKTYaJIbHBIX CIT0COOHOCTEH B IpoueCCe MPOBCACHUA XUMHUYCCKOI'O SKCIIEPUMCHTA, CAMOCTOATCIBHOI'O
HpI/I06peTeHI/I$I 3HAHUM B COOTBETCTBUU C BO3HHUKArOIIMMH XKU3HCHHBIMHA HOTpC6HOCT$IMI/I;

o Ha eocnumaHue OTHOIICHHUA K XMMHHU KaK K OIHOMY U3 (I)yHI[aMeHTa.HBHLIX KOMIIOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY O6H.IC‘JCHOBC‘I€CKOﬁ KYJIbTYPBI;

*  Ha npuMeHeHue NoAY4eHHbIX 3HAHUU U YMeHuU 111 6€30M1acHOT0 NCIIOIB30BaHUs BEIIECTB M MaTEPHUAJIOB B OBITY, CEIbCKOM XO3SHUCTBE U HA MPOU3BOJICTBE,
pelIeHUs IPAaKTUYECKUX 3a/1a4 B OBCEAHEBHOMN JKU3HH, TIPEIYTPEKICHUS SIBICHUNA, HAHOCSAIINX BPEJl 3I0POBBIO YEJIOBEKA U OKPYXKAIOIIee Cpee.
OnHoM U3 BaXKHEHUIINX 32/1a4 OCHOBHOTO 00111ero 00pa3oBaHus SBISETCS MOATOTOBKA 00YYarOIIUXCS K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U
npodeccuonanbHoro mytu. OOy4daronmecs 10JKHbI HAYYUTHCSI CAMOCTOSITENIbHO CTAaBUTh 1I€JT M OMPEAEIIATh MyTH UX JOCTHXKEHUS, UCII0JIb30BaTh NPUOOPETEHHBIH B
IIKOJIE OTBIT B peasibHOM KU3HU, 32 paMKaMH y4eOHOT0 Ipolecca.
XuMus Kak yaeOHbIN IpeIMeT BHOCUT CYIIECTBEHHBIN BKJIa/l B BOCIUTAHUE U Pa3BUTHE 00YyYaIOIIMXCS; OHA MPU3BaHa BOOPYKUTh UX OCHOBAMHU XUMUYECKUX 3HAHUH,
HEOOXOUMBIX ISl TOBCEAHEBHOM JKU3HH, 3aJI0KUTh PYHIAMEHT Ui JaJIbHEHIIEr0 COBEPIICHCTBOBAHMUS ATHX 3HAHUI, a TAaKXkKe CIIOCOOCTBOBATH OE30MMaCHOMY
MOBE/ICHHUIO B OKPYXKAIOIIeH cpeie 1 OepeKHOMY OTHOILIEHUIO K Hell. Pa3BuTHe mo3HaBaTeIbHBIX HHTEPECOB B MPOLIECCE CAMOCTOSATEIBHOTO IPUOOPETEHUS
XUMHYECKUX 3HAHUH U UCTIOIh30BaHHUE Pa3IMYHBIX HICTOYHUKOB HH(OPMALIMHU, B TOM YHCJI€ KOMITBIOTEPHBIX.
Bocnutanue yOex1€HHOCTH B IO3UTUBHOM POJIM XUMUU B KU3HU COBPEMEHHOT'O OOIIECTBA, HEOOXOAUMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
OKpYXaroleu cpene.
Mecmo yuedonozo npeomema 6 yuedHom naamve
OcoOeHHOCTH cofiepxKaHusl Kypca « XUMHUsD SIBISIFOTCS TJIaBHOM MPUYMHOM TOTO, YTO B 6a3lCHOM y4eOHOM (00pa30BaTeIbHOM) TUIAHE 3TOT MPEIMET MOSBISETCS
MOCJIEIHUM B PsIly €CTECTBEHHOHAYUYHBIX JUCHHUIUIMH, TOCKOJIBKY JIJIsl M0 OCBOCHUS MIKOJIBHUKH JOJKHBI 00J1a/1aTh HE TOJIBKO OMpeAeSIEHHBIM 3al1acoM
MpeBapUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHHM, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.
B o6pazoBaTenbHOi TporpaMMe Mo XUMUU Ha U3y4eHHE XUMUU B 9 Kitacce OTBOIUTCS 2 yaca B HeJelt0, 68 yacoB B rojl. Peanu3zamus nanHoi mporpaMMbl CIOCOOCTBYET
MCIOJIB30BAaHUIO Pa3HOOOPa3HBIX (JOPM OpraHu3aluu y4eOHOTo Mpoliecca, BHEAPEHUIO COBPEMEHHBIX METOI0OB O0YUYEHHS U MeAarorndeckux TeXHOJIOTUH.



Pe3ynvmamut oceoenus yuebnozo npeomema
OcHOBHOM (opMOii OpraHU3aIK y4eOHOTro Mpolecca IBIseTCs KIaCCHO-ypOo4Has cuctemMa. B kauecTBe JONOTHUTENBHBIX (POPM OpraHu3aluu 00pa3oBaTeIbHOTO
MpoIECcca UCTIONIB3YETCs CUCTEMa KOHCYJIbTAllMOHHOMN MOIEP)KKH, MHANBUAYAIbHBIX 3aHATUH, CAMOCTOSTENIbHAs pab0Ta ydaluxcsi ¢ UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(GOPMAITMOHHBIX TeXHOJIOTUH. OpraHu3anus CONPOBOXKIACHHS YUalIUXCsl HAaNpaBieHa Ha CO3/1aHNE ONTUMAJIbHBIX YCIIOBUI 00YUYEeHHS; UCKITIOUCHHE
MICUXOTPAaBMUPYIOIIUX (DAKTOPOB; COXPAHEHUE TICUXOCOMATHYECKOTO COCTOSHUS 3/I0POBbsl YUALUXCS; PA3BUTHE MOJIOKUTEIHHON MOTHUBAIIMN K OCBOCHHUIO MTPOTPAMMBI;
pa3BUTUE UHIMBUIYaJIHHOCTH U OJAPEHHOCTH KaXKJI0T0 peOeHKa.
Paboyas nporpamMma npeaycmarpruBaet (GOpMUPOBAHKE Y yUalTUXCsl 001eyUYeOHbIX YMEHNH 1 HABBIKOB, YHUBEPCAJIbHBIX YUEOHBIX IeiiCTBHH M KJII0YEeBBIX
KOMIIETEeHIUIi: yMEHHE CaMOCTOSITETbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO MIO3HABATEILHYIO JIEATEIBHOCTD; UCIIOJIb30BAHUE DJIEMEHTOB MTPUYUHHO-
CJIEICTBEHHOT'O ¥ CTPYKTYPHO-(PYHKIIMOHATILHOTO aHAJIN3a; ONPEICICHNE CYIIHOCTHBIX XapaKTEPUCTUK N3y4aeMOro 00bEKTa; yMEHHUE Pa3BEePHYTO OOOCHOBBIBATH
CYKIeHHMsI, JaBaTh ONPEICIICHNUs, TPUBOAUTD JOKA3aTEIbCTBA; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJICHUS B OKPYIKAIOILIEM MHpE.
Pe3yabTaTrhl n3yueHus Kypca « Xumus. 9 kiaace» npusezeHsl B pasene « TpeboBaHus K ypOBHIO MOATOTOBKH BBIITYCKHUKOBY, KOTOPBIN MOTHOCTHIO COOTBETCTBYET
ctannapty Broporo nokojeaus @I'OC. TpeboBanus HanpaBiIeHbl HA Peau3alni0 CUCTEMHO-/IEATEIbHOCTHOTO, U TMYHOCTHO-OPUEHTUPOBAHHOTO MTOIX0/I0B; OCBOCHHE
YYalMMHCS UHTEJUICKTYaIbHOM U IPAKTUYECKOM e TeIbHOCTH; OBJIaJICHIE 3HAHUSMH U YMEHUSIMHU, BOCTpeOOBaHHBIMU B TIOBCETHEBHOW KU3HU, TO3BOJIAIOIIUMU
OPUEHTHPOBATHCS B OKPY KAIOLIEM MUPE, 3HAYMMBIMHU I COXPAHEHUS OKPYKaroIIel Cpeibl U COOCTBEHHOTO 3/I0POBbSI.
IMaannpyemble pe3yabTaTbl H3y4eHUs Y4eOHOTO MpeAMeTa

BhInycKHUK Hayuumcs:

¢ ONKMCBIBATh CBOMCTBA TBEP/bIX, KUIKHX, Fa3000pa3HbIX BEIIECTB, BBIJCISS HX CYIIIECTBEHHBIC TPU3HAKHY;

¢ XapaKTepPH30BaTh BEILIECTBA M0 COCTABY, CTPOCHUIO ¥ CBOICTBAM, yCTaHABJINBAThH IPUYNHHO-CIICICTBEHHBIC CBA3M MEXK/IY JaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

¢ PACKpBIBATh CMBICII OCHOBHBIX XMMHUYCCKHX MOHITHIL: aTOM, MOJIEKYyJla, XUMHYECCKUIl AJIEMEHT, NMPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, BAIICHTHOCTb, HUCIIOJB3Ys
3HAKOBYIO CHCTEMY XUMHHU;

¢ 1300pa)kaTh COCTAB MPOCTEHIIINX BELICCTB C MOMOIIBI0 XUMMHUUYECKUX (POPMYIT M CYITHOCTh XMMUUCSCKHX PEaKIMi C MOMOIIBI0 XUMUUECKHX YPaBHECHHH,

¢ BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, @ TAK)KE MACCOBYIO JIOJIF0 XMMUUECKOTO DJICMEHTA B COCIMHCHHSX;

¢ CPaBHHUBATH 10 COCTaBY OKCHU/IbI, OCHOBAaHHSI, KHCIIOTBI, COJIH;

¢ KJIaccu(UIUPOBATH OKCUJIBI M OCHOBAHUSI IO CBOWCTBAM, KUCIIOTBI U COJIH — I10 COCTaBY;

¢ ONKMCBIBAaTh COCTaB, CBOICTBA U 3HAUCHHUE (B MPUPOJIC M IPAKTUIECKON EITSIILHOCTH YeI0BEKa) MPOCTHIX BELIECTB — KMCIOPO/a H BOAOPO/a;

¢ TI0JIL30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM M XUMUYECKOHN MOCY/I0M;

¢ TIPOBOJIMTh HECJIOXKHBIC XUMHYECKUE ONBITHI M HAOJIOJCHMS 32 M3MEHEHHEM CBOMCTB BEIECTB B IPOIECCe HMX IMPEBPAILICHUIA; COONIOAATh TpaBHiIa TEXHUKU
0€30MacHOCTH MPH MPOBEICHUH HAOJIOICHHUI U OIIBITOB;

¢ pa3InYaTh IKCIICPUMEHTAIBHO KUCIOTHI U LIEJI0YH, NOJIB3YsICh HHANKATOPAMU; 0CO3HATh HEOOXOAMMOCTb COOTIOICHUS Mep O€30IIaCHOCTH MPH 0OpALICHUH C KUCIOTaMU
¥ [IeJT0YaMHu.

+ KinaccugpuuupoBath MHOT00OOpa3ue XMMHUYECKUX PeaKIMit

¢ 3y4uT cBOIiCTBa METAIUIOB, HEMETAIIIOB U X COCMHCHHI

BbINYCKHUK nOLyuUm 603MOMHCHOCHIb HAYYUMBCA:

¢ TPAMOTHO OOpAIATHCs C BEIIECTBAMH B IIOBCEIHEBHOM JKH3HHY;

¢ 0CO3HaBaTh HEOOXOIUMOCTh COOIIIOICHHUS TPABHJI IKOJIOTUUECKH O€30MacHOT0 MOBE/ICHHS B OKPY KarOIIeH MPUPOTHOI cpere;

¢ TIOHUMATh CMBICI U HEOOXOAMMOCTh COOJTIOICHHS TIPEINMCAHU, TPEATIaraéMbIX B MHCTPYKLUSIX MO UCIOJIb30BAHHIO JISKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.;

¢ MCIIOJIB30BaTh HpI/IO6p€TCHHLIe KIIFOUCBBIC KOMIICTCHTHOCTU IIPU BBIMOJHCHUN HUCCICIOBATCIBCKUX IMIPOCKTOB II0 U3YYCHUIO CBOP'ICTB, CII0c000B MOJIy4YCHUsA H
pacro3HaBaHuA BEIICCTB,



¢ pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YsI CPEJCTBA YCTHOTO M MMUChbMEHHOTO OOIICHUS, TIPOSIBJIATH TOTOBHOCTh K YBRKCHUIO HHOW TOYKU 3PCHHS ITPH
00CYKJICHHU PE3YJIbTATOB BBHITOJIHESHHON paOOThI;

¢+ 00BEKTUBHO OLIEHUBATH HH()OPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOLIECCaX, KPUTUIECKH OTHOCHTHCS K IICEBAOHAYYHON HH(OpMAaLrH, HeI0OPOCOBECTHOM peKiiame,

KACAOIIEeHCsl UCIIOIb30BAaHUS Pa3JIUUHbIX BEILECTB.
Ilepunoauyeckuii 3aK0H M epuoANYECKAs cUCTeMa XuMHYecKuX daeMeHToB J[.A. MengeneeBa. CTpoeHne BenecTBa.

BelntycKHUK Hayyumcs:

¢ KJIaccupUIUPOBATh XUMHUECKHE 3JIEMEHTHl HA METaJUIbl, HEMETAJUIbl, 3JIEMEHTHI, OKCUABI U THUIPOKCUIBI KOTOPBIX aM(OTEPHBI, U MHEPTHBIC 3JIEMEHTHI (Ta3bl) A
OCO3HaHUS BaXXHOCTHU YIOPSAJOUYEHHOCTH HAYYHBIX 3HAHUU;

¢ pacKphIBaTh CMBICH IepuoandYecKoro 3akoHa J[.M. Menneneesa;

¢ ONMCBHIBATH M XapaKTEPHU30BaTh TAOIUYHYIO (POPMY IIEPUOTUUECKON CUCTEMbI XUMHUUECKUX IEMEHTOB;

¢ XapaKTEepHU30BaThb COCTAaB ATOMHBIX SIEP M PaCHpPENEICHUE YUCIA 3JIEKTPOHOB [0 IEKTPOHHBIM CJIOSIM aTOMOB XUMUYECKUX 3JIEMEHTOB MaJlbIX IIEPUONOB
MEPUOANYECKON CUCTEMBI, a TAK)KE KU U KaJIbIHS;

¢ pa3nuyarh BUJbl XUMUYECKOU CBA3U: HOHHYI0, KOBAJICHTHYIO IOJIIPHYI0, KOBAJICHTHYO HETIOJSIPHYIO U METAIINYECKYIO;

¢ U300paxkaTh ANEKTPOHHBIE POPMYJIIBI BELIECTB, 00pa30BaHHBIX XUMUYECKUMHU CBSI3IMH Pa3HOTO BUIIA,

¢ BBISBIISITH 3aBUCUMOCTB CBOMCTB BEILIIECTBA OT CTPOEHUS €0 KPUCTAUNINYECKON peleTk (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJUINYECKOM);

¢ XapaKTEepH30BaTh XUMHUUECKHUE IIEMEHTHI M UX COSTMHEHHUS HA OCHOBE MOJIOKEHHS DIEMEHTOB B IIEPHOANYECKOM CHCTEME U 0COOEHHOCTEH CTPOSHHUS HX aTOMOB;

¢ ONMCHIBATH OCHOBHBIE MPEANOCHUIKK OTKpbITHA .M. MeHaeneeBpIM MeproIniecKoro 3aK0Ha U MEPUOINIECKON CHCTEMBI XUMHYECKHUX SIEMEHTOB 1 MHOTOO0pa3HyIo
HAy4YHYIO JEATENBHOCTh YUYEHOIO;

¢ XapaKTEPHU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE IIEPUOANUECKOr0 3aKOHA U IEPUOJIUYECKON CUCTEMBI XUuMudecKux 3inemenTos .M. Meneneesa;

¢ OCO3HABAThH HAYYHBIE OTKPBITHA KaK Pe3yJbTaT AIUTEIbHBIX HAOII0IEHHH, OTIBITOB, HAYYHOU MTOJIEMHUKH, TIPEO0ICHUS TPYIHOCTEH K COMHEHHH.

BbINYCKHUK ROYYUmM 603MONCHOCHIb HAYHUNIBCA:

¢ OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUN JUIS IIPAKTUYECKOU AESTEILHOCTH YEJIOBEKA;

¢ ONUCHIBATH U3yUYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTHKY CHCTEMHOTO aHAIIN3a,;

¢ IPUMEHATH 3HAHUS 0 3AKOHOMEPHOCTAX MEPUOTUUECKON CUCTEMbI XUMHUUECKUX IEMEHTOB JJIs1 OOBSICHEHUS U IIPEBUICHHUS CBOMCTB KOHKPETHBIX BEIIECTB;

¢ pa3BUBAaTh I/IH(I)OpMaHI/IOHHYIO KOMIICTCHTHOCTL MOCPEACTBOM er'Iy6J'IeHI/I$l 3HAHUH 00 HUCTOpHUU CTAHOBJICHUA XHUMHYCCKOU HayKy, €€ OCHOBHBIX HOHHTI/II\/'I,
MEPUOANYCCKOI0 3aKOHA KaK OJHOTO U3 Ba)KHCHUIIINX 3aKOHOB IIPpUPOABLI, a TAKIKE O COBPEMCHHBIX JOCTUIKCHUAX HAYKU U TCXHHUKU.

MHoroo6pa3ue XMuMHYECKUX peaKkiuii.
BrinyckHuK Hayuumces:
¢ OOBACHATH CyTh XMMUYECKUX TIPOIIECCOB;
¢ Ha3bIBaTh PU3HAKH U YCIIOBUS MPOTEKAHUSI XUMHUYCCKUX PEAKIIUI;
¢ YCTaHABJIMBATh MPUHAIIC)KHOCTh XHMUYCCKOW PEAKIIUU K OTPEACICHHOMY THITY IT0 OJTHOMY M3 KJIACCH(PHUIIMPOBAHHBIX MPU3HAKOB!
1) o uMCcay ¥ COCTaBY MCXOAHBIX BEIIECTB M MPOAYKTOB PEaKIUK (PEaKIMU COSAMHCHUS, PA3JIOKCHUs, 3aMCIIIEHUS 1 OOMEHA);
2) 10 BBIICIICHUIO WX TIOTJIONIEHUIO TETUIOTHI (PEAKIIH YK30TCPMUICCKHIE U SHIOTSPMUICCKUE);
3) 1o U3MEHECHHMIO CTECIICHEH OKUCICHUS XUMUYECKHUX JICMECHTOB (OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIE PEAKIIUH );
4) mo oOpaTuMocCTH Tporiecca (peakiuu 00paTUMbIC U HEOOPATUMBIE);
¢ Ha3bIBaTh (DAaKTOPHI, BIHUSIOIINE HA CKOPOCTh XUMUYCCKHUX PEAKIINN;
¢ Ha3bIBaTh (DAKTOPHI, BIMSIOIINE HA CMEIICHIE XUMUYSCKOTO PaBHOBECHS,

¢ COCTaBJIATh YpPaBHCHUA SHGKTPOHHTHHGCKOfI JUucconuanmm KHCJIOT, menoqeﬁ, COHCﬁ; IMOJIHBIC W COKpAIICHHBIC MOHHLIC YPAaBHCHHUA pCaKHI/Iﬁ O6M6Ha; YpaBHCHUA
OKHCJIIMTCIIBHO - BOCCTAaHOBHUTCIIBHBIX peaKm/Iﬁ;



¢ IPOTHO3MPOBATH MPOAYKTHI XUMHUSCKUX PEaKuil mo GopMmysiaM / Ha3BaHUSAM HCXOJHBIX BEINECTB; ONPEICISITh MCXOAHBIC BEIISCTBA MO (GopMysnaM / Ha3BaHHSIM
MPOAYKTOB PEAKLINY;

¢ COCTABJIATb YPAaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHMX IMOCJICAOBATCIbHOCTU («I_IGHOHKG») HpCBpaHICHI/IfI HEOPraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,

¢ BBIABJIATH B IPOILECCE IKCIICPUMCEHTA IPU3HAKH, CBUACTCIILCTBYOIIUC O IIPOTCKAHUHN XUMHUYECKOU pCaKuuun,

¢ TOTOBUTH PACTBOPHI C ONPEICIICHHON MaCcCOBOH JIOJICH PaCTBOPEHHOTO BEIIECTRA,

¢ OIIPCACIIATH XapaKTEP CPCAbl BOAHLIX PACTBOPOB KHUCJIOT U menoqeﬁ M0 UIBMCHCHUIO OKPACKU MHANKATOPOB,

¢ IPOBOJUTH KaUCCTBCHHBIC pCAKIINH, IOATBCPIKAAIOIINEC HAJINMYUC B BOAHBIX PACTBOpAxX BCHICCTB OTACIbHBIX KATUOHOB U aHMOHOB.

BbInyCKHUK ROYUUm 803MOHCHOCHb HAYUUMBCA:

¢ COCTABJIATH MOJICKYJIAPHBIC U MMOJIHBIC HOHHBIC YPABHCHHA IO COKpPAIICHHBIM NOHHBIM YPABHCHUAM,

¢ IPUBOAUTH IPHUMEPLIL peakuuﬁ, MOATBCPIKAAOIIUX CYIHICCTBOBAHNEC B3aUMOCBA3U MCIKY OCHOBHBIMHU KJIaCCaMU HEOPTaHNYCCKHX BCUICCTB,

¢ IIPOrHO3MUPOBATH PE3YJILTATHI BOSHeﬁCTBHH Pa3INYHBbIX (I)aKT OpOB Ha CKOPOCTb XUMHUYECKOM pcakuuu;

¢ IIPOTrHO3MPOBATH PE3YJIbTATHI BO3ILCI\/'ICTBI/I$I Ppa3JInYHbIX q)aKTOpOB Ha CMCHICHHUEC XUMHUYCCKOTI'O paBHOBECHS.

MHoroo0pa3ue BelecTB.

BI)IHYCKHI/IK Hayyumcs.

¢ OIIPCACIIATH NPUHAIJICKHOCTh HCOPIaHNYCCKUX BCHICCTB K OAHOMY U3 U3YYCHHBIX KJ1accoB/ rpymi: METaJJIbl U HEMETaJlJIbl, OKCHU/Ibl, OCHOBAHUs, KUCJIOTHI, COJIH,

¢ COCTaBJIATH (pOpMyHI)I BCILICCTB I10 UX HAa3BaHUAM,

¢ OIIPCACIIATH BAJICHTHOCTD U CTCIICHD OKUCJICHUA 3JICMCHTOB B BCIIECCTBAX,

¢ COCTaBIIATh (POPMYJIBI HEOPTaHMYSCKUX COCAUHCHUN IO BAJICHTHOCTSAM W CTCIICHSAM OKUCJICHHS JJIEMCHTOB, a TaKXKe 3apsjaM HOHOB, yKa3aHHBIM B TaOuuIle
PAaCTBOPHUMOCTH KHUCJIOT, OCHOBAHUU U COJICU,

¢ OODBSICHATD 3aKOHOMCPHOCTU HU3MCHCHHA (1)I/I3I/I‘ICCKI/IX U XUMHYECKHUX CBOMCTB MMPOCTBHIX BEHICCTB M UX BBICHIUX OKCHUIOB, O6p330BaHHI:IX 9JICMCHTaMU BTOPOTO U
TPETHETO NIEPUOMOB;

¢ Ha3bIBATh O6HII/IC XUMHNYECCKHUEC CBOfICTBa, XapaKTCPHBIC JIA T'PYIII OKCUAOB: KMUCJIIOTHBIX, OCHOBHBIX, aM(bOTepHI)IX.

¢ Ha3bIBAaTh O6HII/IC XUMHNYECKUEC CBOfICTBa, XAaPAKTCPHBIC U1 KAXKI0I'0 KJIaCcCa BCIICCTB,

¢ IPUBOJAUTH IPHUMEPEL peaKHI/II\/'I, MOATBCPIKAAIOIMIUX XUMHNUICCKUC CBOMCTBa HCOPraHn4YCCKUX BEIICCTB: OKCUAOB, KUCJIOT, OCHOBaHUI U COJ'ICfI;

¢ OIIPCACIIATH BEIICCTBO — OKUCIUTEIb U BEHICCTBO — BOCCTAHOBUTEJIb B OKUCIIUTCIIBHO — BOCCTAHOBUTCIIbHBIX PCAKITUAX

¢ COCTaBJIATHb 3J'IeKTpOHHLII71 OajiaHC 1o MMpEeAJIOKCHHBIM CXEeMaM peaxunﬁ;

¢ IIPOBOJUTDH na6opaT0prIe OIIBITHI, TOATBCPKAAOINC XUMUYCCKUEC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHnvYCCKUX BCILICCTB,

¢ IIPOBOOUTH J'Ia60paT0pHBIe OIIBITHI ITO MOJIYYCHUIO U CO6I/IpaHI/IIO Fa3006pa3HLIX BCHICCTB: BOAOPOJa, KUCIIOpOAa, YIJICKHUCJIOTO ra3a, aMMuaka, COCTaBJIATh YpaBHCHUA
COOTBCTCTBYIOIINUX PCAKIIUU.

BBINYCKHUK MOJIYYHT 603MOHCHOCHLL HAYUUMbCA:

* IPaMOTHO OOpAIIaThCS C BEIIECTBAMU B IOBCETHCBHOMN JKU3HHU;

* 0CO3HABaTh HEOOXOAUMOCTH COOIIOZCHUS MTPABUII IKOJIOTUYECKU O€30MIaCHOTO MOBEACHHUS B OKPYKAIOLIEeH MPUPOJHOI cperie;

¢ IOHUMAaTb CMBICJII U HCO6XOI[I/IMOCTI) CO6J'IIOI[CHI/I$1 HpeﬂﬂHC&HHﬁ, npeajraraCMbiX B MHCTPYKIHUAX 110 UCIIOJIB30BaHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHU U Aap.;

¢ HCIIOJIb30BAaTh HpI/IO6peTéHHLIe KIIFOUCBBIC KOMIIECTCHTHOCTHU IIPU BBIIIOJIHCHHUU HCCICAOBATCIBCKUX IMPOCKTOB IO HU3YYCHHUIO CBOfICTB, croco0oB MOJIy4eHuss "
pacrno3HaBaHUs BEIICCTB;

® pa3sBMBaTb KOMMYHHUKATHUBHYIO KOMIIECTCHTHOCTD, UCIIOJbL3YS CPEACTBA YCTHOP'I M TIMCbMEHHOM KOMMYHUKAIUU IIpn pa60Te C TCKCTaMH yqe6Hm<a u I[OHOJIHHTCHBHOﬁ
HHTepaTypOﬁ, CIIpaBOYHbIMU Ta6J’II/IHaMI/I, MPOABJIATE TOTOBHOCTH K YBaXXCHHUIO WHOM TOYKH 3pCHUA IIPpU 060y)K)1€HI/II/I PE3YIbTAaTOB BBIIOJTHEHHOM pa6OTI)I;

* 00BEKTHBHO OLICHUBATh HH(pOpMaHHIO 0 BCUICCTBAX U XUMHNYCCKUX IMMPOLCCCAX, KPUTHUICCKHN OTHOCUTLCA K HCGBI{OHay‘lHOfI I/IH(bOpMaHI/II/I, HeI[O6p000BeCTH017I peKiamMe,
KaC&IOHICfICH HCIIOJIb30BaHMA PA3JIMYHBIX BCHICCTB.

¢ OCO3HAaBAaTb 3HAYCHUC TCOPCTUUCCKUX 3HAHUN JJIA HpaKTI/IquKOﬁ JACATCIBbHOCTH YCJIOBCKA,



¢ OITUCBIBATH U3YYCHHBIC 06T>GKTI>I KaK CUCTCMBbI, IPUMCHAA JIOTUKY CUCTCMHOI'O aHAaJIU3a,

¢ IPUMCHSATH 3HaHHUA O 3aKOHOMEPHOCTAX HepHOﬂHqCCKOﬁ CUCTEMBI XUMHUYCCKUX DJICMCHTOB OJIs 06’I)$ICH€HI/I$I U IpSABUACHHUA CBOWCTB KOHKPCTHBIX BCIICCTB,

* pasBUBATH I/IH(bOpMaHI/IOHHyIO KOMIICTCHTHOCTb IMOCPEACTBOM er'Iy6J'ICHI/I$I 3HAHUI 06 HUCTOpHUU CTAHOBJICHUA XUMHUYECKOU HaYyKH, €€ OCHOBHBIX HOHﬂTHﬁ,
MEPUOAUYCCKOI0 3aKOHA KaK OTHOTO U3 BaXHEUIINX 3aKOHOB IIPpUPOABLI, a TAKIKE O COBPEMCHHBIX JOCTUIKCHUAX HAYKU U TCXHUKU.

¢ COCTaBJIATH MOJICKYJIAPHBIC U MMOJIHBIC NOHHBIC YPAaBHCHUS 110 COKpaIIIéHHI)IM HOHHBIM YPaBHCHUAM;

¢ IPUBOAUTD NPUMEPLL peaKHHfI, MOATBCPIKAAOIIUX CYHICCTBOBAHNEC B3aUMOCBA3H MCIK/Y OCHOBHBIMU KJIACCaMU HEOPTaHNYCCKUX BCIICCTB,

¢ IPOTrHO3UPOBATH PE3YyJIbTAThI BOSHeﬁCTBHﬂ Pa3INYHBIX (1)aKTOp0B Ha UBMCHCHUE CKOPOCTHU XUMHUYECKOU pCaKkumnu,

¢ IPOTrHO3UPOBATH PE3YyJIbTAThI BO3I[€I>'ICTBI/I$I Pa3IMYHBbIX q)aKTOpOB Ha CMCIICHUC XUMHWYCCKOTO paBHOBECHS.

¢ MIPOrHO3UPOBATH XUMHUYCCKUC CBOWCTBA BCIIECTB HAa OCHOBEC UX COCTaBa U CTPOCHMUS,

¢ MNPOTHO3UPOBATH CHOCO6HOCTI> BCIIECTBA NPOABIATL OKHUCIHUTECIBHBIC UJIM BOCCTAHOBUTCIILHLIC CBOMCTBA C y‘IéTOM CTENEeHEN OKUCIECHUS 9JICMCHTOB, BXOJAIINX B €I'0
COCTaB;

¢ BBIABJIATH CyIIECTBOBAHUC T€HETUYECKOI B3aUMOCBSI3U MCIKAY BCUICCTBAMU B pAAY: HPOCTOC BEUIECTBO — OKCHUJ — T'MAPOKCH/ — COJIb,

¢ OpraHn30BbIBATh, MPOBOJAUTH YUCHUYCCKHUEC ITPOCKTLI 11O UCCICTOBAHUIO CBOWCTB BCHICCTB, UMCIOIIUX BA)KHOC MPAKTHUICCKOC 3HAUCHHC.
BLIHyCKHI/IK HOJ'IyLII/IT BO3MOXHOCTb Hay‘{HTBCSE
* TpaMOTHO 00OpaIarhCs ¢ BEIECTBAMH B TTOBCEHEBHON JKU3HH;
* 0OCO3HaBaTh HEOOXOAMMOCTH COOJIIOICHHUS ITPABUII SKOJIOTHUECKH O€30IIaCHOTO MOBEICHUS B OKPYIKaIOIIEeH TPUPOAHON CPE/IE;
¢* IOHUMAThb CMBICII U HCO6XOI[I/IMOCTI> CO6J’IIOI[CHI/ISI HpCIIHPICElHHfI, Hpe,unaraeMbe B I/IHCprKLII/ISIX 110 UCITIOJIB30BAHHUIO JICKapCTB, CpeI[CTB 6BITOBOﬁ XUMHUHU U ,[[p,
® UCIIOJIB30BaTh HpI/I06peTéHHbIe KJIFOYCBBIC KOMIICTCHTHOCTH HpI/I BBITIOJIHCHUU UCCIICAOBATCIIbCKUX HpOCKTOB 10 I/I3y‘{eHI/II-O CBOﬁCTB, CHOCO6OB HOJ’[yLIeHI/ISI nu
pacro3HaBaHMsI BEIICCTB;
* pa3BHBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEJICTBA YCTHOW U MUCbMEHHOM KOMMYHHKAIIMU TIPU paboTe C TeKCTaMU y4eOHMKA U TONOTHUTEIbHOM
JUTEpaTypOi, CIIPAaBOYHBIMH TA0JIUILIAMU, POSIBIIATH TOTOBHOCTh K YBKEHUIO MHON TOUYKHU 3pEHHUSI IPU 0O0CYKICHUHU PE3yIbTaTOB BBIMOJIHEHHON paboThI;
* 00BbEKTHBHO OLIEHUBATh MH(POPMALIHIO O BEIIECTBAX U XUMUUECKHX MPOIIECCaX, KPUTHUECKU OTHOCUTHCA K TICEBAOHAYYHOM HHPOpMAIK, HEA0OPOCOBECTHOM peKIiaMe,
Kacanmeﬁcsl HUCIIOJIb30BAHUA paanqulx BCIIICCTB.
* OCO3HABaTh 3HAYCHHE TEOPETUUECKHUX 3HAHUM JJIsI TPAKTUYECKOMN ESITEIbHOCTH YEI0OBEKa,

® OIIUCBIBATH I/ISy‘IeHHBIC O6’BCKTBI KaK CUCTCMBI, HpI/IMeHSISI HOFI/IKy CHCTCMHOI'O aHaJIn3a,
o HpI/IMeHHTB 3HAHHUA O SaKOHOMepHOCTHX HCpHOI[H‘lGCKOfI CUCTEMbI XUMHNYCCKHUX DJICMCHTOB AJIs1 OGBHCHCHI/ISI nu HpCILBI/I,[[eHI/ISI CBOﬁCTB KOHKpCTHBIX BCIICCTB,
* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh IMOCPEJCTBOM YIIIyOJICHUS 3HAHUI 00 HCTOPUH
CTAaHOBJICHUS! XUMHUYECKON HAYyKH, €¢ OCHOBHBIX MOHATUH, MEPUOANYECKOTO 3aKOHA KaK OJJHOTO M3 BAXXHEHIIIMX 3aKOHOB MTPUPO/IBI, @ TAKKE O COBPEMEHHBIX
JOCTHUKCHUAX HayKI/I U TCXHUKU.
o HpI/IBO}II/ITL HpI/IMepBI peaKHHﬁ, HOI[TBCp)K,[[aIOH_II/IX CyIJ_IeCTBOBaHI/Ie B3aNMOCBI3U MC)KIIy OCHOBHBIMH KJIaCcCaMU HeOpFaHI/I‘{eCKI/IX BCIICCTB,
* BBISIBJISITH CYIIIECTBOBAHME T€HETUUYECKON B3aMMOCBSI3U MEX/TY BEIIECTBAMU B PSY: IIPOCTOE BEIMIECTBO - OKCHUJI - TUAPOKCHU]T - COJIb;
o OpFaHI/ISOBbIBaTb, HpOBOI[I/ITL y‘ICHI/I‘{eCKI/IC HpOCKTLI 10 UCCJICJOBAHUIO CBOﬁCTB BCIICCTB, MMCIOIIHUX BAKHOC HpaKTI/I‘ICCKOC 3HAYCHUC.
Jluynocmuule, memanpeomentsle U NPEOMentHble Pe3YIbMAmbl 0C80CHU YUEOH020 npeomema « Xumusy

JINYHOCTHBIMH PE3yJIbTaTAMHU U3YUEHUS NTPEAMETA « XUMUS» SABIISIFOTCS CIEIYIOLUIUE YMEHUS:
- Bocniutanue poccuiickoil TpaXxaaHCKON HICHTUYHOCTH: MATPUOTH3MA, JIFOOBU M yBaXkeHre K OTeYeCcTBY, YyBCTBO FOPIOCTH 3a CBOIO Po/MHY, 32 pOCCHHCKYIO
XUMHUYECKYIO HAYKYy
- ®opMupoOBaHUE METOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKH, a TAKIKE COITMATBHOMY,
KyJIbTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOT000pa3ui0 COBPEMEHHOI'O0 MUPA



- ®opMupOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO M CaMOOOPAa30BAHUIO Ha OCHOBE MOTHBALIMHU K O0YUYEHUIO 1
MO3HAHMIO, BEIOOPY MPOPHILHOT0 00pa30BaHMs Ha OCHOBE MH(OPMALIUU O CYIIECTBYIOIUX MPodeccusix v INYHBIX MPo(ecCHOHANBHBIX NMpeAnoYTeHnid. Oco3HaHHOMY
MOCTPOEHUIO MHAMBHIyAJIbHBIX 00Pa30BaTEIbHBIX TPACKTOPHH C yUETOM yCTONYMBBIX MMO3HABATEILHBIX HHTEPECOB

- (popMHupoOBaHHE KOMMYHHKAaTUBHON KOMIIETEHIIMU B 00pa30BaTeNbHOM, O0IIECTBEHHO MOJIE3HOH, y4eOHO — UCCIIEI0BATENbCKOM, TBOPUECKOM U IPYTHX BUAAX
JeSITeTbHOCTH

- ®opMupoBaHUE ¥ MOHUMAHKE [IEHHOCTH 3/I0pPOBOT0 U 0€3J10MacTHOr0 00pasa )KU3HHU, YCBOCHUE MPAaBUI WHIUBUAYAIBHOTO M KOJJIEKTUBHOTO 0€3011aCHOTO TIOBEICHUS
B UPE3BBIYAMHBIX CUTYALUAX, YTOKIAIONINX )KU3HH U 3J0POBBIO JIIOIeH

- ®opMupoBaHUe MO3HABATEILHONW HHPOPMAIIMOHHOM KyJIbTYphl. B TOM 4rciie pa3BUTHE HABBIKOB CAMOCTOSTEILHON PaOOThI ¢ y4EOHBIMH ITOCOOUSIMH, KHUTaMH,
JOCTYITHBIMU HHCTPYMEHTaMH U TEXHUYECKUMU CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTUN

- ®opMUpOBaHKE OCHOB 3KOJOTMYECKOTr0 CO3HAHUS HAa OCHOBE MPU3HAHUS IEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUIX M HEOOXOJUMOCTH OTBETCTBEHHOTO , 0EPEIKHOTO
OTHOIIIEHUS K OKpY’Karolen cpese

-Pa3BuTne roTOBHOCTH K PELICHUIO TBOPUECKUX 3a/1a4, YMEHHE HAXOAUTh aJIeKBAaTHbIE CIIOCOOBI MTOBEICHHUS M B3aUMOJICHCTBHE C MTApTHEPAMU BO BpeMsl yueOHOU 1
BHEYUEOHOH JEATeIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHbBIE CUTYAIH

MeTtanpeaMeTHBIME pe3yJIbTaTaMH U3YYeHHS Kypca « XUMUsD» sIBIsieTCsl HOopMHUpOBaHHUE YHUBEPCAIBbHBIX Y4eOHbIX nercTBuil (YVY /).

Iloznasamenvuvie YVJ/I:

- CamocTosTEIHHO O0OHAPYKUBATH U (POPMYITHPOBATH yUEOHYIO TPOOIEMY, ONIPEAETATh Lieidb yUeOHO! 1eATeIbHOCTH, BEIOUPATh TEMY pabOThI

- BeigBurate Bepcuu penieHus mpoosieMbl, 0CO3HAaBaTh KOHEUHBIN pe3yibTaT, BRIOUPATh U3 MPEAJIOKEHHBIX U UCKAaTh CAMOCTOSATEIBHO CPEACTBA JOCTHKEHHUS LEITH.

- CocraBisaTh (MHAMBHyabHO WM B TPYIINE) IJIaH PEIIeHUs MPOOIeMbl (BBITOJIHEHUS MPOEKTA).

- PaGotas no miany, cBepsATh CBOU ACUCTBUS C LIEJIbIO U, TPU HEOOXOAUMOCTH, UCIIPABIISATH OUTMOKH CaMOCTOSITENHHO.

- B nuainore ¢ yunurenem COBEpIIEHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAHHbBIE KPUTEPUU OLICHKH.

Kommynuxamuenvie YVJI:

- CaMOCTOSITENFHO OPraHU30BBIBATh YUEOHOE B3aUMOJICHCTBHUE B rpymie (ONpeAessaTh O0IIMe LU, PaCpelesiTh PO, JOTOBAPUBATHCS APYT C IPYTOM U T.1I.).
CpenctBom GpopMUpPOBaHUS KOMMYHUKATUBHBIX Y Y [l ciykaT TEXHOIOTHs MPOOJIEMHOT0 uanora (mo0y>KIarouii ¥ MOABOSAIINN AUAJIOT) U paboTa B MaJIbIX TPYIIax, a
TaK)Ke MCIOJIb30BAHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOTO YTECHUSI.

IIpeaMeTHBIME pe3ysbTaTaMU U3YUYCHHS TIpeaMeTa « XUMHUSD) SIBIISIOTCS:

- ®opMupoBaHUE IEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MTPEJICTABICHUN O BEIIECTBAX, UX MPEBPALICHHUIX U MPAKTHYECKOM MPUMEHEHHUH; OBJIaJICHUE MOHSITHIHBIM
anmnapaToM U CUMBOJIMYECKHUM S3bIKOM XUMUU;

- Oco3Hanue 0ObEKTUBHO 3HAUUMOCTH OCHOB XUMUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, XMMUYECKUX MPEBPALLICHUI OPraHUYECKUX U

HEOPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH >KMBOM M HEKUBOU MPHUPO/IbI; YIITyOJIeHHE MPeICTaBICHU 0 MaTepUaIbHOM €MHCTBE MUPA;

- OBrazieHre OCHOBaMHU XUMHUYECKON rPaMOTHOCTHU: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTUBHO OLICHUBATH )KM3HEHHBIE CUTYAallUU, CBSI3aHHBIE C XUMUEH, HaBbIKAMHU
0e30macHOro oOpaIIeHus ¢ BEIIeCTBAMU, UCIIOJIb3yEMbIMH B MOBCEIHEBHOM JKU3HU; YMEHHEM aHAIM3UPOBATh U TUIAHUPOBATH HKOJIOTHYECKH 0€30MacHOE MOBEICHUE B
HeNsIx cOepeskeHus 3J0POBbs U OKPYKAIOIICH CPeIbl;

- ®opMupOBaHNE YMEHUH YCTaHABIMBATD CBSA3H MEXK/1Y PealibHO HA0II01aeMbIMU XMMUYECKUMHU SIBJICHUSMU U MIPOLIECCAMU, TPOUCXOSAIINMU B MUKPOMUPE, OOBIICHSTD
MPUYUHBI MHOTOOOpa3us BELIECTB, 3aBUCMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMS, a TAK)KE 3aBUCUMOCTb PUMEHEHHS BELIECTB OT UX CBOMCTB;

- [IpnoOpeTeHus omnbITa UCMOIB30BAHMS PA3IMUHBIX METOI0B U3yUEHUS BEIIECTB; HAOIIOACHHS 3a UX MPEBPALLICHUSIMH IPU IPOBEACHUN HECIIOKHBIX XUMUYECKUX
9KCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OpAaTOPHOTO 000PYA0BaHUS U TPUOOPOB;

- YMeHue oka3bIBaTh NEPBYIO MOMOIIb IPU OTPABJICHUSAX, 05KOTaX U APYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U J1a00paTOPHBIM 000PYI0BAHUEM;

- OBnagienue mprueMaMu paboThl ¢ HHPOPMAIHEe XMMUYECKOTO COIepKaHus, MPeACTaBICHHON B pa3Ho (popme (B Buae TeKcTa, GopmMyl, TpaduKoB, TAOIUYHBIX JaHHBIX,
cxeM, ¢otorpaduit u 1p.)



- Co3nanue ocHOBBI JJisi GOPMUPOBAHUS HHTEPECA K PACIIUPEHUIO U YIITyOJCHHIO XUMUYECKUX 3HAHUH 1 BRIOOpA XMUMUU KakK MPO(GUIBHOTO MpeaMeTa IMpH NMepexo/ie Ha
CTYNEHb cpeaHero (II0JHOTo) 00I1Iero oOpa3oBaHus, a B JAIbHEHIIIEM U B Ka4eCcTBE cepbl CBOE NMPOodheCCHOHANBHON JeATEILHOCTH;
- (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ’ICHI/Iﬁ 0 3HAaYEHUHU XUMHYECKOU HAayYKH B PCIHICHUH COBPEMCHHBIX 9KOJIOTHYCCKUX HpO6HeM, B TOM YHUCJIC B IIPCAOTBPALICHUN TCXHOICHHBIX
1 DKOJIOTHYECKUX KaTacTpod.
Oowan xapakmepucmuka y4edoHo20 npoyecca:

Ocnosnvle mexHo102uu 00yueHus:

[Iporpamma kypca «XuMUU» TOCTPOEHA HA OCHOBE CIUPAIbHOM MOJIEIH, MPETlyCMATPUBAIOIIEH TOCTEIICHHOE PA3BUTHE U YTIIyOJIIEHHE TEOPETUUECKUX

MPEACTABICHUN MPU JTUHEHHOM O3HAKOMJICHUH C IMITUPUUECKUM MaTEpUATIOM

TecTbl, caMOCTOSATENbHBIE pa00Ta, KOHTPOJIBHBIC PA0OTHI, YCTHBIN OMPOC, 3alIUTa MCCIEAOBATEILCKUX PaboT.

[Ipeobmanatonumu GpopmMamMu TEKYIIETO KOHTPOJIS SIBJISTFOTCSI CAMOCTOSITEIBHBIE U KOHTPOJIBHBIE PA0OTHI, pa3INIHBIC TECTOBBIC (DOPMBI KOHTPOJIS.

[TpomMexyTOUHBIM U UTOTOBBI KOHTPOJIb MPOBOJUTCA B (hOpME KOHTPOJIBHBIX paboT

Cooeporcanue Kypca 9 knacc

Ne i/m | Pa3aensl nporpaMmbl KoumuectBo KoumuectBo KoumuectBo
4acoB KOHTPOJIbHBIX NMPAKTHYECKUX
pabor pabor
1 MHoroo6pasue XuMHYECKHX 17 2 2
peakiuit
2 MHoroo6pasue BelecTB 43 3 5
3 Kpatkuii 0030p BaskHEHILINX 6 1
OpPraHUYECKUX BEILECTB
4 PeszepBHOe Bpemst 2
UTOTO 68 6 7

Pazgen 1. MHOroo6pa3ue XuMHUECKUX PEaKIUi

Knaccudukanms XuMUIeCKUX peaKIfii: peakiui COeAMHEHUS,

pa3ioKeHus, 3aMenieHus, ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCINUTENb, BOCCTAHOBUTEIb, MPOIECCHl OKHCICHUS U BOCCTAHOBIICHHUS.
CocraBneHne ypaBHEHNH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI ¢ TOMOIIBIO METOAA AJIEKTPOHHOTO OaaHca.

TennoBbie 3PPEKTHl XUMUYECKUX PEAKIUN. DK30TEPMUUYECKHE U SHIOTCPMUYECKUE PEAKIHUU. TepMOXUMHUYECKUE ypaBHEHHUs. PacdéThl Mo TEPMOXUMHUECKUM
YPaBHEHHUSIM.

CkopocTb XUMHYECKUX peakiuii. DaKkTopbl, BIUAIOLIUE Ha CKOPOCTh XMMUUECKUX peakluil. [leppoHavanbHOE IpeIcTaBIeHUE O KaTalus3e.

O6parumbie peakuuu. [loHATHE 0 XUMHUYECKOM PAaBHOBECHH.

XUMHUYECKUE PEaKIMH B BOJHBIX PACTBOPaX. DIIEKTPOIUTHI M HEANIEKTPouThl. MloHbl. Katnons! u annonsl. [ uopammuas meopus

pacmeopos. DNEKTPOIUTUIECKAs JUCCOLUALMS KUCIOT, OCHOBaHUH

u cosneil. CnaOble ¥ CHIIbHBIC 3JIEKTPOIUTHI. CTENeHb AUCCOLUAIIH.

Peakumu noHHOTO OOMEHA. Y CIOBUS TEUCHHS PEAKIIUNA HOHHOTO



oOMeHa 10 KOHIa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX COEIMHEHUI B CBETE MPEJCTABJICHUN 00 3JIEKTPOJUTHUYECKON TUCCOLMALNU U
OKHCIIUTENBHO- BOCCTAHOBUTEIIBHBIX PEAKLIUSX.
Ionamue o euoponuse conel.
Jdemoncrpanum:
[IpuMepsl 3K30- 1 SHAOTEPMUYECKHUX PeakUnid. B3auMoaecTBre IUHKA C COJITHOM M YKCYCHOM KHMCIIOTOW. B3anMoeincTBre rpanyIMpOBAHHOIO LIMHKA U
IIMHKOBOM IMBUTH C COJISTHOM KuciaoToi. Bzaumoneiicteue okcuaa meau (II) ¢ cepHoit KuciaoTo pazHoil KOHIEHTPAIMU IPU Pa3HbIX TEMIIEpaTypax.
I'opeHue yris B KOHLIEHTPUPOBAHHON a30THOM KucoTe. ['opeHune cepsl B pacIuiaBIeHHOM cenuTpe. McnbITaHue pacTBOPOB BEIIECTB HA 3JIEKTPUYECKYIO
IIPOBOJIUMOCTb. J[BUKEHUE HOHOB B DJIEKTPUYECKOM II0JIE.
IIpakTH4eckue padoThI:
W3yudeHne BIusHUA yCIOBUM IPOBEACHUS XUMUYECKOM pEaKIIMU Ha €€ CKOPOCTb.
Pemenue sxcniepuMeHTanbHBIX 3a4a4 110 TeMe « CBONCTBA KUCIIOT, COJIEH M OCHOBAHUN KaK 3JIEKTPOJIUTOBY
JlaGopaTopHble onbITHI: Peakiny oOMeHa MeX/1y pacTBOPaMH 3JIEKTPOJIUTOB
Pacuernble 3a1a4u: BorunciieHUs 10 TEPMOXUMUYECKUM YPABHEHHSAM PEAKLIMM .
Pa3nen 2. MHOrooOpa3ue BEmecTs
Hewmerainel. ['amorenst. 11onoxeHue B IepuoANYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. Haxoxnenue
B Ipupoje. PU3nyecKre U XUMUYECKUE CBOMCTBA T'AJIOTCHOB.
CpaBHuTENbHAsA XapaKTEPUCTHKA rajnoreHoB. llomyuenue u npumeHeHue ragoreHoB. Xiop. Puznueckue M XMMUYECKHE CBOMCTBa Xjopa.llpumenenue xmopa.
Xnoposonopon. @usndeckue coiictsa. [lomyuenue. ConsHast kucinoTa u € conu. KauecTBenHas peakius Ha XJIOPHI-MOHBL. Pacrio3HaBaHue XJI0pua0B, OpOMHIIOB,
HOJIUJIOB.
Kucnopon u cepa. Ilonoxenue B nepuoin4eckoil CUCTEME XUMUYECKUX IEMEHTOB, CTPOEHHE UX aTOMOB. Cepa. AJUIOTPONUS CEPBI.
®duznyeckue U xumuueckue cpoiictsa. Haxoxnenue B npupoae. Ilpumenenne ceprl. CepoBogopon. CepoBoaopoHas KUCIOTa U €€ COJIH.
KauectBennas peaknus Ha cynbdua-uonsl. Oxcua cepol(IV). dusndeckre n xumudeckue cBoiictsa. [Ipumenenue. CepHUCTAs KUCIOTA U
e€ conu. KauectBennas peakuus Ha cyiabput-uonsl. Oxcun cepoi( VI).
Cepnas xuciora. XMMHYECKHE CBOMCTBAa pa30aBICHHON M KOHIECHTPHUPOBAHHOM cepHOM KUCIOTH. KadecTBeHHas peakuus Ha Cyiab(paTHOHBI. XUMHYECKUE
peaKiuy, JIeXKale B OCHOBE IOJIYyYEHUs CEPHOM KUCIOTHI B IPOMBILUIEHHOCTH. [IpuMeHeHne cepHOM KUCIIOTHI.
Aot u pochop. ITonoxeHne B mepuoAMYECKON CHCTEME XUMHUYECKUX AJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (U3NUECKHE U XUMUYECKHE CBOMCTBA, MOJIyUYeHUE
u npumeHenue. Kpyrosopor azora B
npupoze. Ammuak. dusnueckue 1 XMMHUYECKHUE CBOIICTBA aMMHaKa,
nojryueHue, npumeHenue. Coiau aMMoHUs. A30THasl KUCJIOTa U €€
cBoiicTBa. OKHCIUTENBHBIE CBOWCTBA a30THOM KUCIIOTHI. [losyuenue
A30THOM KUCIIOTHI B Ja0opaTopun. XUMHUYECKHUE PEaKIUH, JIeKAIIHe
B OCHOBE NOJYYEHHUS a30THOW KUCIIOTHI B IPOMBIIIICHHOCTH. [IpuMenenune a30THOM KucaoTel. COM a30THOM KMCIOTHI M UX MIPUMEHEHHE. A30THBIC YI0OpEeHHSI.
dochop. Amnmorponust pochopa. PU3NIECKUE T XUMUICCKHE
cBoiictBa (hocdopa. Oxcun dpocdopa(V). @ochopHas KucIoTa U €€
comu. @ochopHbIe yI0OpeHHs.
Yraepon u kpemuuid. [losoxkeHne B IEPUOANIECKON CUCTEME
XUMHUUYECKHX 3JIEMEHTOB, CTPOCHHUE UX aTOMOB. YTJIEpO. AJIOTPOIHS



yraepoaa. @U3MYecKue U XUMHUYECKHUE CBOMCTBA yriaepoaa. AjcopOius. YrapHbId ras, CBOMCTBA U (U3UOJIOTHUECKOE EHCTBUE HA OPTaHU3M. YTIICKHCIBINA Ta3.
YronpHas kucioTa u €€ conu. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBL. KpyroBopoT yriepoaa B Mpupoe.

Opranuueckue coelMHEHUs yIiepoa.

Kpemuuii. Oxcun kpemuusi(I1V). Kpemuuesas kucnora u €€ conu. Cmexno. Llemenm.

Mertaiubl. [lonoxeHue MeTaioB B MEPUOJUYECKON CUCTEME XMMHYECKHUX JJIEMEHTOB, CTPOEHUE MX aTOMOB. Mertaimnueckas cBsA3b. DPHU3MUYECKUE CBOMCTBA
MeTasuioB. Psii aKTUBHOCTH MeETaIOB (RJIEKTPOXUMUYECKUM PsJl HANPsHDKEHUM MeETauioB). XUMHUYECKHE CBOMcTBa MeTaiuioB. OOmme crnocoObl MOydeHUs
MeTai10B. CIlaBbl METAJUIOB.

[Ilenounsie Mmetaibl. [losi0keHNE MIETOYHBIX METAJIOB B IEPUOIMYECKON CUCTEME, CTPOECHHE UX aTOMOB. HaxoxneHnue B mpupoze.

DU3NYECKUE U XUMUYECKUE CBOMCTBA LIETOYHBIX METAIUIOB. [[pUMEHEHNE IETIOYHBIX METAJUIOB U UX COCIMHEHUN.

[[lenouno3emeinbHble MeTasuibl. [lonoxeHne HieI04H03eMEIbHBIX METAJUIOB B IEPUOANUYECKON CCTEME, CTPOEHHE UX aroMoB. Haxoxaenue B npupose. Maruuit
U KaJbIIHiA, UX BaXKHEHIHE coenuHeHus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHCHHUS.

AmomMuHuii. IlonoxxeHue anroMUHHUS B INEPUOJUYECKON cHUCTEME, CTpoeHue ero atoma. Haxoxnaenue B mpupone. Pusmueckue M XHMUYECKUE CBOMCTBa
amomunus. [Ipumenenue amoMunusi. AMQOTEPHOCTh OKCHIA U THAPOKCHIA aTFOMHHUS.

Keneso. Ilonoxenue xene3a B IEPUOAUYECKON CHCTEME, CTpoeHHME ero aroMa. Haxoxknenue B mpupozae. Pusnueckue M XMMHUYECKHE CBOMCTBA JKelesa.
Baxneiimume coequnenus xene3a: okcubl, ruapokcuabl u conu xene3a(ll) u xeneza(lll). KauectBennsie peakiuu Ha nonsl Fe2+ u Fe3+ .

JdeMoHcTpaumu:

dusnueckue cBoiicTBa ranoreHoB. [lomyyenne XJI0poBoI0poIa U PACTBOPEHHE €TO B BOJIE. AJUIOTPOIIHBIE MoAu(uKanuu cepbl. OOpa3ibl IPUPOTHBIX CYIb(UIOB
u cynbdaros. [lonyyenne ammuaka u ero pactBopeHue B Boje. O3HakOMIIEHHE ¢ 00pa3liaMu MPUPOIHBIX HUTPATOB, (hocdaToB

Mojenu KpuCTATMYECKUX PeMETOK aIMasa U rpadurta. 3HAKOMCTBO ¢ 00pa3amMu MPUPOJHBIX KapOOHATOB M CHIIMKATOB 3HAKOMCTBO ¢ 00pa3liaMy BayKHEHIITNX
COEJIMHEHUI HATpUs, KaJIUs, IPUPOJHBIX COEAMHEHNUN KLU, PyJaMHU JKeJ1€3a, COSUHEHUSIMU aJIFOMUHUSA. B3aumoaeiicTBUE 1EI0YHBIX, IEJI0YHO3EMEIbHBIX
METAJIJIOB U aTIOMUHUSA ¢ BOJOW. CKUraHue xeiesa B KUCIO0pPO/Ie U XJIOpeE.

IIpakTH4eckue padoThI:

[TonyuyeHune COIAHON KUCIIOTHI U U3Y4YEHUE €€ CBOUCTB.

Pemenue sxcnepumMeHTaNIbHBIX 3a/1a4 110 Teme «Kuciopon u cepay

[TosnyueHne ammuaka U U3yu4eHUE €Er0 CBONCTB.

[Tonyuenue oxcuna yriepoaa (IV) u uzydyenue ero cpoiicts. PacnosHaBanue kapOoOHaTOB.

Pemenue skciepuMeHTANBHBIX 33J1a4 110 TeMe «MeTasulbl U UX COEAUHEHUS.

JlaGopaTopHbIe ONBITHI:

BrlTecHeHMe rajoreHaMu Apyr Apyra U3 pacTBOPOB X COCTUHEHUI.

KauectBenHnbie peakiuu Cyabpu-, CyabGuT- 1 CyabpaT- HOHOB B paCTBOPE.

O3nakomiieHHE ¢ 00pa3laMy cepbl U €€ MPUPOIHBIMU COSAMHEHUSMH.

B3anmozeiicTBre coeil aMMOHMS CO IEN0YaMHU.

KauecTBennsbie peakiuy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yIJIEKUCIIBIN ras.

N3yuenne 00pa3oB MeTaIIoB. B3anmoielicTBHE METAIIOB C pacTBOPAMHU COJICH.

O3HaKOMJIEHHE CO CBOMCTBAMU M IPEBPALICHUAMHU KapOOHATOB U THAPOKApOOHATOB.

[Tonyuyenne rugpokcuia aTFOMUHUS U B3aUMOJICHCTBUE €T0 ¢ KUCIOTaMu U 1iesioyaMu. KauecTBeHHble peakuinu Ha MoHbl Fe2+ u Fe3+

PacuyerHble 3agaun:



Brrunciienus mo XuMHYECKUM YPaBHEHUSIM MAcChl, 00bEMa WIIM KOJIMYECTBA BEIIECTBA OJJHOTO M3 MPOIYKTOB PEAKIIMH [0 MAaCCE UCXOIHOTO BEIIECTBA, 00BEMY
WJIM KOJINYECTBY BELIECTBA, COJIEPKAILETO OINPEICIEHHYIO JOJIF0 TPUMECEM.

Paznen 3. Kpatkuii 0630p BaxKHEHIINX OPraHUYECKUX BEIIECTB

[Ipenmer oprannueckoil xumuu. Heopranuueckue u opraHMueCcKue COEIUHEHUS. YTIIEpoJ — OCHOBA KM3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa YIJIepoJia B
OpPraHMYECKUX COCIUHEHMSIX.

VYrneonopossl. [IpeaenbHbie (HACHIIIEHHBIE) YTIIEBOAOPOIBI.

Mertan, 3TaH, IponaH — MPOCTEHIINE IPEICTABUTEIN IPEAEIBHBIX

yriaeBoaopoaoB. CTpyKTypHbIe (OPMYIIbI YTIAEBOAOPOAOB. [ 'OMOIOTHYECKUH Psijl IPeAETIbHBIX YIIIeBO0po10B. 'omonoru. dusndeckue u

XMMHUYECKHE CBOICTBA INPEAEIbHBIX YINIEBOAOPOJOB. Peakuuu ropenust u 3amenienus. HaxoxaeHue B mpupoje NpeaesbHbIX YriieBoAoponoB. [Ipumenenue
METaHa.

HenpenenbHble (HEHACBHILIEHHBIE) YTIEBOAOPOAbl. DTUICHOBBIN

PAI HENIPEIEIbHBIX YIIIEBOAOPOAOB. DTHieH. PU3NYECKUE U XUMUYECKUE CBOMCTBA 3THiIeHa. Peakuusa npucoenunenus. KauecTBeHHbIe

peakuuu Ha 3TwieH. Peakius nonmMepusanuu. [lonustunen. [Ipumenenue stuieHa.

ALIeTUIIEHOBBIH Psi/i HETIPEAEIbHBIX YIJIEBOAOPOJAOB. AIIETUIIEH.

CaoiictBa anetmiena. [I[pumMenenue amerusiieHa.

[IpousBoansie yrieBonoponoB. Kparkuii 06030p OpraHn4ecKkux

COCIIMHEHUI: OJJTHOATOMHBIE CITUPTHI (METAHOJI, 3TAHOJI), MHOTOAaTOMHBIE CITUPTHI (3TUIICHTIIMKOIIb, TIIMLEPHH ), KAPOOHOBBIE KUCIOTHI

(MypaBbuHas1, yKCYCHasl), CIIO’KHBIE 3(DUPBI, XKHUPHI, YTIIEBOBI (TII0K03a, caxapo3a, Kpaxmal, [eJUII0N103a), aMUHOKHCIIOTHL, 6eiku. Ponb

O€JIKOB B OpraHU3Me.

[TonsiTiE O BBHICOKOMOJIEKYJISIPHBIX BelecTBax. CTpyKTypa IOJIMMEPOB: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NosnMepusauuu. [lonustunen,
HOJIMIIPOIIMIIEH, TOJMBUHUIXIIOPU.

JdeMoHcTpauuu:

Mogenu MoKy OpraHMYeCKHX COeAMHEHHH. ['opeHne yrieBogopoaoB 1 0OHapyKeHUE MPOIYKTOB HX ropeHus. KauectBenHas peakiust Ha 3TuieH. [lomydenue
sTriieHa. PacTBopeHne 3TuioBoro cnupra B Boje. Pactsopenue rauuepusa B Boze. [lonydeHne u cBONCTBAa YKCYCHOM KHUCIIOTHI. MccaenoBaHue CBOMCTB KUPOB:
pacTBOPUMOCTH B BOJIE M OPraHMYECKUX PAcTBOpUTENAX. KauecTBEHHBIE peakiMy Ha TIOK03Yy U KpaxMai. O3HakoMIIeHHE ¢ 00pa3amMu U3eNuil U3 NOJIMITHIICHA,
HOJIMIIPOIIMIIEHA, TIOJTMBUHUIXJIOPHUIA.

[TpakTrdeckre pabOThI CTPYINIHUPOBAHBI B OJIOKH — XUMHUYECKUE MPAKTHKYMBbI, KOTOPBIE CIIy>KaT HE TOJIBKO CPEACTBOM 3aKpEIUICHUS] YMEHHUI 1 HAaBBIKOB, HO
TaKXe U CPEJCTBOM KOHTPOJIS 32 KAUeCTBOM MX C(POPMHPOBAHHOCTH.

Cnucok numepamypult 014 y4aUUXc:

Y4yeOHuKH:

1. Pymutuc I'.E. Xumus: 8 ki.: yue0. s obmeodpaszosar. Yupexaenuit / I'.E. Pynsuruc, @.I'. ®enpaman. — M.

[IpocBemenue.

2. I'apa H.H. Xumus: 3agaunuk ¢ «momomHukom»: 8-9 knaccel / H.H. T'apa. — M.: IIpocBemierne

Cnucoxk numepamypul 07151 ne0az0208:

1. Pymutuc I'.E. Xumus: 8 i.: yue0. s obmeodpaszosar. Yupexnenuit / ['.E. Pynsuruc, @.I'. ®enpaman. — M.

[IpocBemenue.

2. Xumust: 8 KiI.: 3JIEKTPOHHOE TPUIIOKEHUE K YUCOHUKY.

3. I'apa H.H. Xumus: 3amaunuk ¢ «momouaukom»: 8-9 kmaccel / H.H. T'apa. — M.: IIpocBernienue.



4. I'apa H.H. Xumus. Pabouune nporpammsl. [Ipenmetnas munus yueOnukos I.E. Pyn3uruca, ®@.I'. @enpamana. 8-9 kinaccesl/ H.H. T'apa. — M.: IIpocBenienue.
5. Pamenxuit A.M. Xumus: qunaktudeckuit marepuait: 8-9 ki / A.M. Papeuxuii. — M.: IIpocBenienue.

6. 'apa H.H. Xumus. Ypoku: 8 k. / H.H. T'apa. — M.: IIpocBeniexue.

7. boposckux T.A. Tectsl no xumuu. IlepBonauansHble xumMuueckue nousatus. Kucnopoa. Bogopon. Bona, pactBopel. OCHOBHBIE KJ1acChl HEOPraHUUECHUX
coenuHeHui: 8 ki.: kK yueObnuky I'.E. Pynsutuca, @.I'. ®enpamana «Xumus. 8 kimacey». — M.: M3narenscTBo «Ok3ameny, 2010.

Ilepeuens yugpposwvix ungopmayuonnsvix pecypcos:

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 podg/read online.html?pa

ge=3

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

9. http://keramikos.ru/table.php?ap=table 1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

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



Ka.nem]apno - TEMATHIECKOC IVIAHUPOBAHUE 9 kjacca— 2 4acaB HEI€Ja10

Nemmo | Ne Tema ypoka [Lmanupyembie pe3ynbTaThl Jomamnee | /lata nmposeneHus
IUTaHy | 1O 3a/laHue
TEME MeranpenmMeTrHsle [IpeamerHbie IJ1aH ‘ ¢axr
MHuoroo0pa3ue xumuueckux peakumii (15 +2)
1 1 IToBrOpenue marepuana | PopMHUpOBaHUE YMEHUI BOCIIPUHUMATD, 3HaTh Ba)KHEHUIIINE XUMUYECKUE | TETPAIb

8 kmacca

nepepadaTbIBaTh U MPEABABIATh HHPOPMALIHIO B
CJIOBECHOI, 00pa3HOl, CHMBOIMYECKOH (hopmax,
aHaM3UPOBATh U IIepepadaThIBaTh NOTYYCHHYIO
I/IH(bOpMaI_[I/IIO B COOTBCTCTBHUU C TIOCTAaBJICHHBIMHU
3agadamu. PopMupOBaHUE YMEHH paboTaTh B,
MMPpEACTaBJIATL U OTCTAUBATh CBOU B3IJIAAbI U
yOexIeH!sI, BECTH JUCKYCCHIO.

MIOHSITHSI: CTPOCHHUE aTOMa,
KJaccu(uKanus BEIeCTB,
CBOMCTBA KJIaCCOB COCAUMHCHUM
YMeTh ONUCHIBaTh (PH3UIECCKHE
1 XUMHYECKHE CBOMCTBA
BEILIECTB




[ToBTOpenue marepuana | @OpMUPOBAHUE YMEHU BOCIPUHUMATD, 3HaTh BAXKHEUIIINE XUMUYECKHE | TETpaab
8 kiacca nepepadaTbIBaTh U IPEAbSBIATh HHPOPMALIMIO B | MOHATHUSA: CTPOEHHUE aTOMa,
CJIOBECHOI1, 00pa3HOii, CHUMBOIMYECKON (opMax, | Kiaccu(pUKanus BEIIECTB,
aHaJM3UPOBATh U MepepadaThIBaTh MOIYYEHHYIO | CBOMCTBA KJIacCOB COCIMHEHHN
UH(OPMALIUIO B COOTBETCTBHH C YMeTb onuchIBaTh GU3NIECKUE
IIOCTaBJIEHHBIMHU 33JJa4aMHU. U XUMHUYECKUE CBOMCTBA
dopmupoBaHue yMEHUN paboTaTh B, BEIIECTB
IPEJCTaBIISITh U OTCTAaUBAaTh CBOU B3IJIS/IBI U
yOexKIeH!sI, BECTH JUCKYCCHIO.
Knaccudukanus OcBoeHue NpUEeMOB JCHCTBUN B HECTAHJIAPTHBIX | 3HATH MOJIXOJbI K §1 ymp 1-3
XUMHUUYECKHX PEAKIUil. | CUTyalUsX, OBJIaJIEHUE SBPUCTUUECKUMHU KJIacCU(TKAITUN XUMHYECKIX
OKHCIUTENBHO — METOAaMu perieHus npobiem Pazurue peakuuii. YMeTb OIpeaciaTh
BOCCTAHOBUTEJIbHBIE CHOCOOHOCTH BBICITYIIMBATh COOECETHUKA, CTENIEHU OKUCIICHUS
peaxkuu NOHUMATh €r0 TOUKY 3pEHUS, IPU3HABATh IPABO | XUMUYECKHUX 3JIEMEHTOB. 3HATh
JPyroro 4ej0BeKa Ha MHOE MHEHMUE; IIOHSITHE NTPOLIECCOB OKUCIICHUS
dopMupoBaHUE YMEHHUI paboTaTh B IPyIIIE, 1 BOCCTAHOBJICHUSA. Y METh
IPEJCTaBIISITh U OTCTAaUBATh CBOU B3IJIS/IbI U onpeaensats OBP
yOexIeH!sI, BECTH JUCKYCCHIO.
OKHCIUTENBHO — Pa3BuTre MOHOJIOTMYECKON U JUATIOTMYECKOU 3HaTh CYIIHOCTh METO/A § lymp 4-6,
BOCCTAHOBUTEJIbHBIE peuH, yMEHHS BBIPAKaTh CBOU MBICIIU U 3JIEKTPOHHOTO OanaHca npu TECT
peaxkuu CHOCOOHOCTH BBICITYIIMBATh COOECETHUKA, paboTe ¢ ypaBHEHUSIMH
IOHUMATh €0 TOUKY 3pEHUs, IPU3HABATh IPABO | XUMUYECKUX PEaKIUil
JPyroro 4ejgoBeKa Ha MHOe MHeHHe; OcBoeHue
IIPUEMOB JACUCTBUI B HECTAHIAPTHBIX
CUTYalUsIX, OBJIaJICHUE 3BPUCTUUECKUMHU
METOAAMU PELICHUs TPoOIeM;
Tenmosoii a3 ext Pa3BuTHEe MOHOJIOTHYECKON U TUATOTUYECKOU 3Harh BakHelmme xumuaeckue | §2 ynp 3-4
XMMHUUYECKHX PEaKIUil. | pedyH, yMEHUs BbIpakaTh CBOM MBICIIH U MIOHATHS: TETUIOBOM AP PEeKT
OK30- U CIIOCOOHOCTH BBICITYIINBATH COOCCETHUKA, XUMUYECKON pPeaKiuu,
AHJIOTEPMHUUYECKHE NOHUMATh €0 TOUYKY 3PEHUS, IPU3HABATH MIPABO | KJIACCH(PHUKALNA XUMUIECKUX
peaxkuuu JPyroro 4ejoBeKa Ha HMHOE MHEHMUE; peaKIuii 1o TerIoBoMy 3P PexTy.
YMeTh peniatb pacyeTHBIC
3aJ1a4M 110 TEPMOXUMHUYECKUM
YpaBHEHUSIM
CkopocTh XuMHYECKHX | Pa3BuTHE MOHOJIOrMYECKON U TUATOIMUECKON 3HaTh BaKHeHmMe xumuueckue | §3 ymp 4,
peaKIuii. peuH, yMEHHS BBIPAKaTh CBOU MBICIIU U MIOHSITHSL: CKOPOCTb XUMUYECKUX | TECT

ITepBoHauanbHbIE

CIIOCOOHOCTH BBICITYIIMBAThH COOECETHUKA,

peakuuii, katanu3 HMcciienoBarb




MpeacTaBJICHUA O

IMOHMUMATh €ro TOYKY 3pCHUA, IIPU3HABATH ITPABO

YCJIOBHA, BJIMAIONINMEC HA

KaTaJms3e. JPYTOro YeJI0BeKa Ha MHOE MHEHHE; CKOPOCTh XUMUYECKHX PeaKInuit
7 7 Bxoasinias OBnajieHre HaBBIKAMU OpraHU3aIuu yueOHOU YMeTh NIPUMEHSTh 3HAHUS, [TpakTrueck
NMPOMEKYTOUHAS NESTEIIbHOCTH, TTIOCTAHOBKH TEJICH, MOJTyYCHHBIC TIPY U3YYCHUH TeM | asi paboTa
arrecranus B popme TUTAHUPOBAHHUSI, CAMOKOHTPOJISL M OIEHKU Ne 1.
KOHTPOJIHOH pabOoThI PE3YNIBTATOB CBOCH ACSITELHOCTH, YMEHUSIMU
MPEJIBUIETH BO3MOXKHBIC PE3yIbTAThI CBOMX
JICHCTBHIA;
8 8 Ilpakmuueckasn OgageHne HaBBIKAMU OpTaHU3aLNHU yu4eOHOM YMmetb o0pamarbes ¢ §1,2,3
paooma Ne 1. JIeSATEILHOCTH, IIOCTAHOBKU IICJICH, XUMHYECKOM MOCY0N U knaccuuka
Nzyuenue BnusHus TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU nabopaTopHBIM 000pYyIOBaHUEM, | LM
YCIIOBUH TIPOBEICHUS PE3YNIBTATOB CBOCH ACSITELHOCTH, YMEHUSIMU UCIIOJIb30BaTh MPUOOPETECHHBIC | XUMHUYECKHX
XUMHUYECKHUX PEaKIuit MPEJIBUIETH BO3MOXKHBIC PE3yJIbTAThl CBOMX 3HAHUS M YMCHUSI B ICATEIHHOCTH| PEAKIUN
Ha €€ CKOPOCTh JIEHCTBHIA, U IIOBCEIHEBHOU XU3HU JUIA
6e30macHOTo 0OpaleHus ¢
BEIIIECTBAMH M MaTepHalaMHu.
Hcnonp30BaTe npruoOpeTeHHbIE
3HAHUS U YMCHHUS B
MPAKTUYECKON NEATETbHOCTH U
MOBCEAHEBHOW KU3HU C LIEJIBIO
6e30macHOro 0OpaleHus ¢
BEIIECTBAMH U MaTepHaIaMH U
JKOJIOTHYECKH TPAMOTHOTO
MOBEJICHUS B OKPYXKAKOLIEN cpeJie
9 9 Oo6patumsbie U ®opMupoBaHUE YMEHUIN BOCIIPUHUMATD, O0600mars 3HaHUsA 0 pacTBOpax, | § 5 ymp 2-3,
HEoOpaTUMBIE PeaKINK. | HH(POPMAIIHIO B CIIOBECHOW, 00pa3HOI, MIPOBOANTH HAOIIIOICHUS 32 TeCT
[MonsTue o CUMBOJIMYECKON (popmax, aHAIM3UPOBATH U MPOXOKIACHHEM XUMHYECKHX
XUMHYECKOM nepepabaThIBaTh MOTYYCHHYIO HH(DOPMAIIUIO B | peaKluii B pacTBOpax. 3HATh
paBHOBECHH. COOTBETCTBUHU C IMOCTABJICHHBIMH 33/1a4aMH, BaOKHEHIIINE XUMHUYECKUE
BBIJICTISITH OCHOBHOE COJIEP’KaHUE TPOYNUTAHHOTO | MOHSATHUS: OOPATUMOCTh
TEKCTa, HAXOJUTh B HEM OTBETHI Ha XUMHYECKHUX PEaKIIHiA,
MIOCTaBJICHHBIC BOIIPOCHI XUMHYECKOE PaBHOBECHE
10 10 CyuHocTts nporecca Pa3BuTHEe MOHOJIOTHYECKON U TUATOTUYECKOM 3Hath BakHeWne xumuueckue | §6,7, Tect
AIIEKTPOITUTUICCKON peuH, yMEHHS BBIPAKATh CBOM MBICIU U TIOHSITHSI: TUCCOIHAIINS,
JICCOLIALINY. CIIOCOOHOCTH BBICTYIINBATH COOCCETHUKA, ANEKTPOJIUT, MEXaHU3M
Jucconuanus KUCIOT, | MOHUMATh €0 TOYKY 3pEHHS, TPU3HABATh IPABO | MPOIECCa AUCCOIHAIIHH.

OCHOBAHHE U COJIeN

APYyroro 4CjioB€Ka Ha MHOC MHCHUC,

YMeTh 3anuChIBaTh YPaBHEHUS




JHACCOIUAIIN KHUCIIOT,
OCHOBaAHMI1 U coicii 3HATh
oTpeieNICHUE TIOHSATHUS
«PacTBOPHI», BUIBI PACTBOPOB,
CBOMCTBA BOJBI KaK
pacTBOpUTEIIS

YMeTh OOBSICHITH MPOIIECC
PacCTBOPEHUS C TOUKH 3PCHHUS
aTOMHO- MOJICKYJISIPHOTO
YYCHUSs

11 11 CuIibHBIC U Cl1a0bIe Pa3BuTre MOHOJIOTHYECKON U TUATOTMYECKON 3HaTh BOKHEHIIINE XUMHU4Yeckue | §8, Tect
eKTpoNuThl. CTETICHb | pe4H, YMEHHS BBIPAXKATh CBOM MBICIIU U TIOHSITHSI: TUCCOIHAIINS,
JIICCOIMAIINH. CIIOCOOHOCTH BBICITYIINBATH COOCCEIHUKA, ANEKTPOJIUT, MEXaHU3M
MOHUMATh €T0 TOUKY 3pEHUs, IPU3HABATH MPABO | MPOIIECCa AUCCOIUAITIH.
JPYToro 4eJl0oBeKa Ha HHOE MHEHUE, YMeTh 3aMuchIBaTh ypaBHEHUS
JUCCOIUAITIH KUCIIOT,
OCHOBaHHU M COJIEHN
12 12 Peakuuu nonsoro [Tonumars paznuuus Mexay VYmers 3anuceiBath ypaBHenus | §9 ynp 3-6
oOMeHa 1 yCIIOBUS UX TEOPETUICCKIUMH MOJCIISIMU U peaTbHBIMU XUMHYECKHUX PEAKIIUi B HOHHOU
POTEKAHUS oObekTamu; @opMUpOBaHUE YMEHUN ¢dbopme. 3HATH yCIOBHS
BOCTIPUHUMATh, UHPOPMAITHIO B CIIOBECHOM, MPOTEKAHUS XUMHUECKUX
00pa3Hoii, CUMBOJIMYECKOU (popmax, peakuuii 10 KoHIa
aHATM3UPOBATH U TiepepadaThIiBaTh NOTYUYECHHYIO
UH(POPMAITHIO B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/1a4aMU, BBIICTISITH OCHOBHOE
CoJIepKaHNe IPOYUTAHHOTO TEKCTa, HAXOIUThH B
HEM OTBETHI Ha IOCTABIICHHBIC BOMPOCHI
13 13 Xumuyeckue cBoicTBa | Pa3BuTre MOHOJOTHYECKON U TUATOTMYCCKOU 3HaTh XMMHYECKHE CBOMCTBA §9, Tect
OCHOBHBIX KJIaCCOB peuH, yMEHHS BBIPAKATh CBOM MBICIU U OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX CIIOCOOHOCTH BBICTYIINBATh COOCCEIHUKA, HEOPTaHMYECKUX COCAMHCHU.
COCIMHEHUI B CBETE MIOHUMATh €T0 TOUKY 3pEHUs, IPU3HABATh MPABO | YMETh 3alMChIBATh YPABHCHUS
npeacrasienuit TOJu | apyroro yenoBeka Ha HHOE MHEHHUE; XUMHYECKUX PEAKLIHI B HOHHOU
OBP bopme, TIPUMEHSTh METO/]
3JIEKTPOHHOTO OanaHca npu
Hanucanuu OBP
14 14 Xumuyeckue cBoiictBa | PazBuTre MOHOJIOTHUUYECKON U JUATIOTMYECKOM 3HaTh XMMHYECKHUE CBOMCTBA §8,9
OCHOBHBIX KJIaCCOB pevH, yMEHHUS BBIPaXKaTh CBOU MBICITH U OCHOBHBIX KJIaCCOB TeTpaab




HEOPraHMYECKHUX
COCJIMHEHHUH B CBETE
npeacrasiennit T/ u
OBP

CIIOCOOHOCTH BBICITYIIMBATDb CO6€C€IIHI/IKa,

IMOHMUMATh €TI0 TOYKY 3pCHUA, [IPU3HABATH IIPABO

APYyroro 4cjioB€Ka Ha UHOC MHCHUC,

HEOPraHUYECKUX COCIMHEHUN.
YMeTh 3anuchiBaTh ypaBHEHUS
XUMUYECKHUX PEaKIUil B MIOHHOU
dbopMe, IPUMEHSTh METO/T
3JIEKTPOHHOTO OajaHca npu
Hanucanuu OBP

15 15 IM'uaponus cosei. Pa3BuTHE MOHOJIOTHYECKON U TUATOTUYECKOU 3HaTh onpeneneHue ruaponusza | §10, yop 2-3
OO6o01IeHre 1o TeMaM | pe4H, YMEHHS BBIPAXKaTh CBOM MBICIIU U coJiei. YMeThb [IpakTuueck
« Knaccudukanus CHOCOOHOCTH BBICITYIIMBATh COOECETHUKA, KJaccu(UIMpoBaTh XUMHUECKUE | ast paboTta
XMMHUYECKHUX PEaKLMil» | MOHUMATh €ro TOUKY 3pEHMs], IPU3HABATh [IPaBO | PEAKIMH, 3alIUChIBATh Ne 2.
U «ONEKTPOJINTUYECKAs. | IPYroro 4eJioBeKa Ha MHOE MHEHMUE; YpaBHEHHSI XUMUYECKHX
JACCOLTHALIHAS peakuuii B MOHHOU (opme,
pelaTh pacyeTHbIE 3aJauH,
OCYIIECTBIIATh LEMIOYKU
XUMUYECKUX YPAaBHEHUN
16 16 Ilpaxmuueckan OgnageHne HaBbIKaMH OpraHU3alry yaeOHOH YMetb oOpamarses ¢ TeTpaab
padoma Ne 2. JESTENIbHOCTH, IOCTAHOBKHU LIENEH, XUMHUYECKOH MOCY 101 U
Pemenne IUIAHUPOBAHMSI, CAMOKOHTPOJIS M OLIEHKU 1a00paTOPHBIM 000PYAOBAaHUEM,
IKCIIEPUMEHTAIbHBIX Pe3yJIbTaTOB CBOEH AESTEIbHOCTH, yMEHUSIMU HCIO0JIb30BaTh IPUOOPETEHHBIE
3a/1a4 110 TeMe IPEIBUJETH BO3MOYKHBIE PE3YJIBTAThl CBOMX 3HAHUS U YMEHUS B
«CBOMCTBA KHCIIOT, JICUCTBHIA; JIESITEILHOCTH U IIOBCEIHEBHOM
OCHOBAaHUH U COJIEH KaK KHU3HH U1 O€3011aCHOTO
IIEKTPOJIUTOBY oOpalIeHus C BeIeCTBaMU U
Marepuanamu. Mcnoap30BaTh
[IPUOOPETEHHBIE 3HAHUS U
YMEHHUs B IIPAKTUYECKON
JESITEIbHOCTH 1 TIOBCEIHEBHOM
KHU3HH C IIeTTbI0 0€3011aCHOTO
oOparieHus C BeIecTBaMu 1
MaTepuagaMu U S3KOJIOIMUECKU
IPaMOTHOI'O ITOBEACHMUS B
OKPY’KarollleH cpene
17 17 KonTpoabHnas pabora | OBnaseHue HaBbIKaMU OpraHU3auK y4eOHOU YMeTb IPUMEHATH 3HAHUA,

Nel « Knaccuduxanms
XUMHYECKUX PEAKLUID)
U «OJIEKTPOIIUTUYECKAs

JIEATEIIbHOCTH, IOCTAHOBKY LIEJIEH,
IJITAHUPOBAHUS, CAMOKOHTPOJIA U OLICHKH
pe3yJIbTaTOB CBOEH AEATEIIbHOCTH, YMEHUSIMU

IMOJIYUCHHBIC ITPU U3YUCHUUN TEM




JIUCCOLIAALIASDY

MpeABUACTH BO3MOXKHBIE PE3YJITATHI CBOUX
JICUCTBUI;

MHuoroo0pa3ue Bemects (43)

18 ITonoxxenue ranoreHoB | IlonnManue pasnuuuii MexIy OOBSACHATH 3aKOHOMEPHOCTH §12 ynop 2,
B IEPUOANUYECKOI TEOPETUUECKMMH MOJIEISIMU U PEAJIbHBIMU M3MEHEHUS CBOMCTB HEMETAIIJIOB B TECT
TaOJIMIIe ¥ CTPOCHUE UX | OOBEKTaMU; NEPUOAAX U IpyIax.
atoMoB. CBoIicTBa, DopMHUpPOBAHHUE YMEHUI BOCIIPUHUMATD, XapakTepu3oBaTh raJOTeHbI Ha
HOJIyYEHUE U UH(OPMALIMIO B CIIOBECHOH, 00pa3HOA, OCHOBE X I0JIO)KEHHUS B
INPUMEHEHHE T'aJIOTEHOB | CUMBOJIMYECKOH (hopMax, aHATM3UPOBATh U | IEPUOIUIECKOI TabmuIe u
nepepadaTbIBaTh MOIyYEHHYIO0 HHYOPMAIHIO | 0COOEHHOCTSIX CTPOSHHSI X ATOMOB
B COOTBETCTBUU C I1OCTaBICHHBIMU CBOIICTBaA rajloreHoB
3a/ladyaMHU, BBIIEIISATE OCHOBHOE COZIEPIKAHNE
IPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM
OTBETHI HA [1OCTABJICHHBIE BOIIPOCHI
19 Xnop. CBoiicTBa u Pa3BuTre MOHOIOrHYECKON U 3HaTh XMMHUYECKHUE CBOICTBA §13 ynp
IPUMEHEHUE XJIOpa. JMAJIOTUYECKOM peur, yMEHUs BBIPAKATh raJIOreHOB Ha IIPUMEPE XJIOpA. 5,6,Tect
CBOU MBICJIH U CTIOCOOHOCTH BBICTYIIHBATh OnuceiBaTh CBOICTBA BEILIECTB B
co0OeceiHMKa, IOHUMATh €r0 TOUKY 3pEHus, X0/I€ IEMOHCTPALIMOHHBIX U
IpU3HaBaTh PABO PYroro YeJIOBEKa Ha nabopaTopHbIX onbITOB . [IpaBuna
MHOE MHEHHUE; noseneHus npu YC
20 XI0pOBOJIOPOI: OgBnajieHre HaBBIKAMU OpraHU3aluN 3HaTh XUMHYECKUE CBOMCTBA §14
IIOJIyYEHUE U CBOICTBA | yueOHOM A€ATEIbHOCTH, IOCTAHOBKH LI€NEH, | COEIMHEHUN raJIor€HOB Ha IPUMEpe
IUIAHUPOBAHMSI, CAMOKOHTPOJIS M OLIEHKU xJyiopoBozopoaa. CobiroaTh
pEe3yJIbTaTOB CBOEH JESATENBbHOCTH, TEXHUKY O€30I1aCHOCTH. Y METh
YMEHUSIMU NPEABUAETH BO3MOKHbIE IPUMEHATH 3HAHUS, YMEHUS U
pe3ysbTaThl CBOUX JIEHCTBUM; HaBBIKY IPU BBIIOJIHEHUH
[Ipuobperenue onpiTa CAMOCTOSTEIHHOTO TPEHUPOBOYHBIX YIIPAXKHEHUI U
MIOMCKa, aHAJIM3a U 0TOOpa HHPOPMALIUU 3aganuid. ONMChIBaTH CBOWCTBA
Pa3Butue MmoHoorudeckon u BCILIECTB B XOJI€
JMAJIOTUYECKOM peur, yMEHUs BBIPAKATh JEMOHCTPALIMOHHBIX U
CBOM MBICITU U CITIOCOOHOCTH BBICITYIITUBATh 1a00paTOPHBIX OINBITOB
cobeceHMKa,
21 Consnast kucnorau ee | OBiiajeHHE HaBbIKAMU OpraHU3aLuu 3HaTh CBOICTBA KJIACCOB § 15 ymp
coiu y4eOHOM JIeATeNbHOCTH, TIOCTAHOBKH LI€JIeH, | HEOPraHUYECKUX COCAMHEHUH. 2,3, TecT
IUIAHUPOBAHMSI, CAMOKOHTPOJIS M OLIEHKU PacriozHaBaTh ONBITHBIM IIyTEM [IpaxTrueck
pEe3yJIbTaTOB CBOEH JESTENBbHOCTH, PacTBOPHI XJIOPHUIOB, OPOMHIIOB, ast pabota
YMEHUSAMHU NIPEABUIETH BO3MOKHbIE MOJIUJOB. YMETh IPUMEHSATh Ne3.




pe3yJIbTaThl CBOMX JICHCTBHIA;

3HaHUs, MMOJIYUYCHHBIC IIPU U3YUCHUUN
TeMbl. OMUCHIBATL CBOIICTBA
BCILIECTB B XOJIC
ACMOHCTpPAllMOHHBIX U
71a00PATOPHBIX OMBITOB

22 Ilpakmuueckas OBnajieHVe HaBBIKAMU OpraHU3aIuy y9eOHOU | YMeTh 00pamarhcs ¢ XAMUYECKOW | TETpasib
padoma Ne3. JESTENIbHOCTH, IOCTAHOBKHU LIENIEH, 1oCyA0H U J1abOpaTOPHBIM
[lonyuenue consHoM IUIAHUPOBAHMSI, CAMOKOHTPOJIS M OLIEHKU 000pyA0BaHKEM, UCTIOIB30BATh
KUCJIOTHI M U3yUEHHE €€ | Pe3yJIbTaTOB CBOCH ACSITEIBHOCTH, yMEHUSAMHU | IPUOOPETCHHbIC 3HAHUS M YMEHUS
CBOMCTB IPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOUX | B JCSATEIBHOCTH U TIOBCEIHEBHOM
JIEHCTBHIA, SKU3HU U1 0€30I1aCHOr0
oOpalieHusi ¢ BeIEeCTBAMH U
Marepuaiamu. Mcrnons30BaTh
npruoOpeTeHHbIC 3HAHUS U YMEHUS
B IIPAKTUYECKOH NEATETLHOCTH U
IIOBCEJHEBHOM KU3HHU C LIEJIbIO
0e301acHOro o0OpaIIeHus ¢
BEIIECTBAMH U MaTepHallaMH U
HKOJIOTMYECKU TPAMOTHOT'O
TOBEJICHUS B OKPYKAIOIIEH Cpelie
23 [Tonoxxenue OgnageHne HaBBIKAMH OpraHU3alny yueOHoi | OOBACHATH 3aKOHOMEPHOCTH § 17 ynp 4,
KHCJIOPO/ia ¥ CEpPHI B JeSITeIbHOCTH, TIOCTAHOBKH IIeNIeH, W3MEHEHUS CBOMCTB KUCIIOpPOAA U | TECT
HEePUOANIECKOM IUTAHUPOBAHMS, CAMOKOHTPOJISI U OLIEHKH Cepsl B Tpymnmax. XapakTepu3oBaTh
CHCTEME XUMHUECKUX pe3yIbTaTOB CBOCH AESATEILHOCTH, YMCHUSMHU | HA OCHOBE UX IOJIOKEHUS B
3JIEMEHTOB , CTPOCHUE | MPEIBUAETH BO3MOKHbIE PE3YJIbTAThl CBOMX | MEPHOAMYECKON TaOIuIe U
UX aTOMOB. JEUCTBUM; 0COOEHHOCTSIX CTPOSHHSI KX ATOMOB
Annotponus cepsl Pa3Butne cnocoOHOCTH BHICTYIIMBATD CBOICTBa KHCIJIOPOJA U CEPbI
coOeceiHMKa, IOHUMATh €T0 TOUKY 3pEHUS, .3HaTh AJIOTPOITHBIE
dopmupoBaHUe YMEHUI paboOTaTh B rpymmne, | MOAU(DUKAIIUHN CEPbI
NPECTaBIIATh M OTCTAUBATh CBOU B3TJIS/IbI U
yOEKICHMSI, BECTU AUCKYCCHIO.
24 CaoiicTBa 1 OBgnageHne HaBBIKAMU OpraHu3alny yueOHoi | 3Hath : pusuueckue u xumudeckue | §18 ymp 3,
PUMEHEHUE CePBI JeSITeIbHOCTH, TIOCTAHOBKH IIeNIeH, CBOWCTBA M IPUMEHEHHE CEPBI. TECT

MJIAaHUPOBAHMS, CAMOKOHTPOJISI U OLIEHKH
pe3yIbTaTOB CBOCH JI€ATEIbHOCTH, YMEHUSIMHU
peABUACTh BO3MOKHBIC PE3YIbTaThl CBOUX
JICUCTBUI;

OnuceiBaTh CBOMCTBA BCIICCTB B
X04€ ACMOHCTPAalIUOHHBIX U
71a00PaTOPHBIX ONBITOB




25 8 CepoBoiopos. [Tonumanue paznuuuili TEOPETUUECKUMU 3HaTh : 0COOEHHOCTH §19 ynp 2-
Cynbduast . MOJICTISIMU B PEATBHBIMU 00bEKTaMH, BOCCTAHOBUTEIBHBIX CBOWCTB 4, Tect
DopMHUPOBAHHE YMEHUN BOCIIPUHUMATD, CEepOBOJIOPO/IA, €r0 00JIacTh
UH(OPMALIUIO B CIIOBECHOM, 00pa3HOH, IIPUMECHEHMS
CHUMBOJIMUYECKON (hopMax, aHATU3UPOBATH U YMeTh 10Ka3bIBaTh HATUUUE
nepepadaTbIBaTh MOJYYCHHYIO HHPOPMALUIO | CyJb(UT — MFOHOB ONBITHBIM ITyTEM.
B COOTBETCTBMH C IIOCTABJIEHHBIMH 33a4aMH,
BBIJIETISITH OCHOBHOE COJIEP)KAHUE
IPOYUTAHHOTO TEKCTA, HAXOUTh B HEM
OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI
26 9 Oxkcup cepsl (IV). [TonnmaHue pa3nuuuil TEOPETUUECKUMU YMeTh onuckeiBaTh CBONCTBA §20 ynp
CepHucras KUCIIOTa U MOJICTISIMU M PEATbHBIMU 00bEKTAMH, okcupa cepsl (IV), cepuucroit 2,4,8 21
ee conu. Okcuj cepsl DopMUPOBaHHE YMEHUN BOCIPUHUMATD, KHUCJIOTBI U €€ COJIEN, OKCU/I CEPBI
(VI). Cepnas kucinorau | nHGOPMALHUIO B CIIOBECHO, 00pa3HOH, (VI) 1 cepHOI1 KMCIIOTHI U €€ COJIEH.
€€ COJIHU. CHUMBOJIMUYECKON (hopMax, aHATU3UPOBATH U Hcnonp30BaTh NpUOOPETECHHBIE
nepepadaTbIBaTh MOMYYCHHYIO HH(POPMAIIUIO | 3HAHUS M YMEHHUS B MPAKTHUECKOM
B COOTBETCTBMH C IIOCTABJICHHBIMH 33/1a4aMH, | JEATEIbHOCTH U ITOBCEAHEBHON
BBIJIETISITH OCHOBHOE COJIEPKAHNE YKU3HH C 1IeTIbI0 0€3011aCHOTO
IPOYUTAHHOIO TEKCTA, HAXOUTh B HEM oOpaleHus ¢ BemecTBaMu 1
OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHI MaTepuagaMH U SKOJIOTMYECKU
IPaMOTHOI'O IIOBEJICHUS B
OKpY’KaIoIIeH cpele
27 10 IIpome:xkyTounas OBnasieHre HaBbIKaMU OpraHu3aluy yueOHoW | YMeTh IPUMEHATh 3HaHUS, TeTpaab
HUTOI0Bast ATTECTAUMS | JIEATEIbHOCTH, IOCTAHOBKH LIEJIEH, [I0JIyY€HHBIE IPU U3YUYEHUU TEM
B (popMe KOHTPONIBHOH | IIaHUPOBaHMS, CAMOKOHTPOJISI M OL[CHKH
paboTEI pE3yJIbTaTOB CBOEH 1€ATEILHOCTH, YMEHUSIMU
IIPEJIBUJIETH BO3MOKHBIE PE3YJIBTAThl CBOMX
JIeHCTBUI;
28 11 OkucnuTeNbHbIE Pa3ButHe MOHOJIOTHYECKON U TMATIOTUUECKOM | 3HATDH : OCOOCHHOCTH [TpakTrueck
CBOICTBA peun, yMEHHUS BBIPAKaTh CBOU MBICIIU U OKHUCJIUTEIbHBIX CBOWCTB as pabota
KOHLIEHTPUPOBAHHOU CHOCOOHOCTH BBICIYIINBATH COOECETHUKA, KOHLICHTPUPOBAHHOW CEpHOMI Ned.

CEpPHOM KUCIOTHI

MOHUMATh €r0 TOUKY 3pPEHUs, IPU3HABATD
IIpaBO APYyroro 4¢JIOBCKAa Ha NHOC MHCHUC,
OcBoeHue pueMoB JEICTBHI B
HECTAaHAAPTHBIX CUTYAIHsIX, OBJIAJICHHUE
IBPUCTHYECKUMH METOJIaMH PEILICHHS
npobiem;

KHCJIOTHI , 00J1aCTH IPUMEHEHUS
cepHoi KucaoTel . ONKUCHIBaTh
CBOICTBA BELIECTB B XOJI€
JIEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OIBITOB

YMeTh 10Ka3bIBaTh HAJIMUNE




CyIb(haT — MOHOB OTBITHBIM ITyTEM

29 12 | IIpakmuueckas OgajieHre HaBBIKAMU OpTaHMU3aLMU yueOHOH | YMeTh oOpamathest ¢ xumuuecko | §21 ymp
padboma Ned. Pyluenue | AesITeNbHOCTH, TOCTAHOBKH IEJICH, MOCYI0H U JIA0OPATOPHBIM 2,5, Tect
HKCTIEPUMEHTAIBHBIX TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU 000pyI0BaHUEM, UCTIONH30BAThH
3aja4 1o TeMe Pe3yIbTaTOB CBOCH JESITEIBHOCTH, YMEHUSMHU | IPHOOPETCHHBIC 3HAHUS U YMEHUS

« Kucnopon u cepa» MIPEIBUICTH BO3MOXKHBIE PE3YJIbTAThl CBOMX | B JESATEIBHOCTH U TIOBCEAHEBHOM

IEHCTBUIA; JKU3HHU U 0€30I1aCHOTO

oOparieHusi C BeIecTBaMu U
Marepuanamu. Mcnonab30BaTh
puoOpeTeHHBIC 3HAHUS U YMEHHS
B IPAKTUYECKOH JIEATETbHOCTH U
MOBCEAHEBHOW KU3HHU C LIEIIBIO
6e30macHOTo OOpaleHus ¢
BEIIECTBAMH U MaTepHalaMH U
HKOJIOTUYECKU TPAMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH cpene

30 13 [Tonoxenue azora u [Tonumanue paznuuuil MEXy OOBACHATH 3aKOHOMEPHOCTH §23 ymp 2-3
¢dochopa B TEOPETUYECKHUMHU MOJICITISIMU U pEaTbHBIMU M3MEHEHHS CBOMCTB a30Ta U
NEPUOTNICCKOM O00BEKTAMU; docdopa B rpymre.

CUCTEME XUMUYECKUX @opMHUpOBaHNE YMEHUN BOCIIPUHUMATD, XapakTepu3oBaTh Ha OCHOBE UX
DJIEMEHTOB , CTPOEHUE | MH(OPMAIHIO B CIIOBECHOU, 00OPa3HOM, MOJIOKEHUS B IEPUOINUYECKON
UX aTOMOB. A30T: CHUMBOJIMYECKOU (hopMax, aHATU3UPOBATH U TaOJIHIIEe U OCOOCHHOCTSAX CTPOCHUS
CBOWCTBA H nepepadaThIBaTh MOMyUYECHHYIO0 HHPOPMALIMIO | UX aTOMOB CBOMCTBA a30Ta U
PUMEHEHUE B COOTBETCTBHH C [TOCTABICHHBIMHU 3a7a4aMu, | Gochopa. 3HaTh CBOMCTBA U
BBIJICJIATh OCHOBHOE COJICpIKaHUE 00J1aCTh IPUMEHEHUS a30Ta
MIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM
OTBETHI Ha ITOCTABJICHHBIE BOPOCHI U
u3JaraTh €ro;

31 14 Amvmuak. ®uzndeckne | PazButre MOHOJIOTHYECKON U TUATOTHYECKON | 3HATH : GU3MUYECKUE U XUMUYeckue | §24 tect
U XUMHYECKHUE peun, yMeHHS BbIpaXKaTh CBOU MBICIIH U CBOWCTBA aMMHaKa, €ro [TpakTuueck
cBoiicTa. [lomyueHune | cmocoOHOCTH BBICITYIIMBATh COOECEAHUKA, MOJIyYeHHE U IPUMEHEHHE. ast pabota
U IPUMEHEHUE MIOHUMATh €r0 TOUKY 3PEHHUS, IPU3HABATh OmnwuchIBaTh CBOMCTBA BEIIECTB B Ne5

IIpaBoO APYroro 4€JI0BEKa HA HHOC MHCHHUC,
OcBoeHue MpUeEMOB JEHCTBUI B
HECTaH/IapTHBIX CUTYyalUsIX, OBJIAJICHHUE
9BPUCTUYECKUMHU METOJIAMU PELICHUS
pooJIeM;

XOZI€ IEMOHCTPAIIMOHHBIX U
naboparopHbIXx onbITOB [IpaBuina
noseaenus npu UC




32 15 | IIpakmuueckas OBgajieHre HaBBIKAMU OPTaHMU3aLUHU y4eOHOM | YMeTh 00paiaThCsi C XMMUUECKOW | TeTpajb
paboma Ne§ JIeATSIIFHOCTH, IIOCTAHOBKH IICJICH, MOCYI0H U JTA0OPATOPHBIM
IlonyyeHne aMMUaka M | IUIAHUPOBAHUS, CAMOKOHTPOJISI M OTICHKHU 000pyI0BaHNEM, HCIIOTH30BATh
U3yYEHHUE €r0 CBOMCTB | pe3yJIbTaTOB CBOCH JACATEIBHOCTH, yMCHUSAMHU | IPHOOPETCHHBIC 3HAHUS M YMEHUS
MPEABUICTh BOZMOXKHBIC PE3YJIbTAaThl CBOUX | B JIEATEILHOCTH U TOBCEAHEBHOM
IEHCTBUIA; JKU3HHU U 0€30I1aCHOTO
oOparieHus C BeIecTBaMu U
Marepuanamu. Mcnoab30Bath
MPUOOpPETEHHBIC 3HAHUS U YMEHUS
B MIPAKTUYECKON JACSITETLHOCTU U
MMOBCEAHEBHOW KU3HU C LIEIIBIO
6e30macHOro oOpaleHus ¢
BEILIECTBAMH U MaTepUaiaMu U
9KOJIOTUYECKHU TPaMOTHOTO
TOBEJICHUS B OKPYXKAIOUIEN cpeJie
33 16 Conu ammoHuUs OgBinajieHue HaBBIKAMU CAMOCTOSITEIIBHOTO 3HaTh : 0COOCHHOCTH XUMHUYECKUX | §26 ynp 4-
pUOOpPETeHUS CBOMCTB COJIEW aMMOHHSI. 5, Tect
HOBBIX 3HAHUH, OpraHu3anuy y4eOHOH OnuceIBaTh CBOIICTBA BEIIIECTB B
NEeSATEIbHOCTH, IOCTAHOBKH 1IEJICH, XOJI€ ISMOHCTPAITMOHHBIX U
IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU 1abOPaTOPHBIX OMBITOB
pe3yIbTaTOB CBOEH JIEATEIIbHOCTH, YMEHUSIMHU
MPEABUICTH BOZMOXHBIE PE3YyJIbTaThl CBOMX
JIEHCTBHI,
Pa3BuTHe criocoOHOCTH BBICTYIINBAThH
co0eceTHIKa, TOHUMATh €T0 TOUKY 3peHUs,
MPU3HABATh MIPABO JIPYTOro YesIOBEeKa Ha
WHOE MHEHUE;
34 17 A3OTHas KUCJIOTA. OgBnajieHue HaBBIKAMU CAMOCTOSITEIIBHOTO 3HaTh : 0COOEHHOCTH BaJeHTHOCTH | §27 ynp 5,
CtpoeHne MOJIEKYJIBI. puoOpeTeHNUS Y CTEINEHU OKUCIICHUS a30Ta B TECT

CaoiicTBa
pa3z0aBiICHHON U
KOHLEHTPUPOBAHHON
A30THOM KUCJIOTHI

HOBBIX 3HAHU, OpraHu3ay yaeOHOH
JESATEIbHOCTH, IOCTAHOBKHU LIENEH,
IUIAHUPOBAHMSI, CAMOKOHTPOJISL U OLIEHKH
pE3yJIbTaTOB CBOEH 1E€ATEIBLHOCTH, YMEHUSIMU
IIPEIBUJIETH BO3MOKHBIE PE3YJIBTAThl CBOMX
JICHCTBHI;

Pa3BuTHe criocoOHOCTH BBICTYIINBAThH
cobeceJHIKa, TOHUMATh €r0 TOUKY 3PCHHS,

a30THOM KHCJIOTE, OKUCIUTEIBHBIX
CBOMCTB a30THOM KHUCIIOTHI ,
00JIacTH ee MPUMEHEHUS .
OrnuchIBaTh CBOMCTBA BEIICCTB B
XOJI€ ICMOHCTPAIIMOHHBIX U
1abOPaTOPHBIX OMBITOB




IIPU3HABATh IIPABO JPYIroro 4eJ0BEKa Ha
MHOE MHEHHUE;

35 18 Conu a3oTHOM OgnageHne HaBIKAaMU OpraHu3anuy yueonoit | Ha ocHoBe 3HaHMIi O CBOMCTBax §28 ynp 2-3
KUCJIOTHI. A30THBIE JesITeIbHOCTH, TIOCTAHOBKY IIeTei, KJIACCOB COEIMHEHHI YMETh
yII0OpEHHS. TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU 3aIMCBIBAaTh CBOMCTBA COJICH
pe3yIbTaTOB CBOCH JESITEIBLHOCTH, YMEHUSAMHU | a30THOU KUCIOTH ONUCHIBATH
MIPEBUIETh BO3MOXKHBIE PE3YJIbTAaThl CBOMX | CBOICTBA BEIIECTB B XO/€
JEUCTBUM; JEMOHCTPALIMOHHBIX U
1abopaTOPHBIX OMBITOB. 3HATH
00J1aCTh MPUMEHEHUS a30THBIX
ynoOpeHuit
36 19 ®dochop. Amtorpornust | OBlajeHne HaBbIKAMH OpTaHu3anuu yaeOHoi | OOBSCHATh 3aKOHOMEPHOCTH §29 ynp 3-
¢docdopa. CpoiicTBa JEeSTEIbHOCTH, IOCTAHOBKHU LIENIEH, M3MEHEeHHs CBOMCTB (ocdopa. 4, Tect
¢docdopa TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU XapakTepu30BaTh UX Ha OCHOBE
Pe3yIbTaTOB CBOCH JESATEIBHOCTH, YMEHUSAMU | TIOJIO)KEHUS B IIEPHOAMYECKON
IIPEIBUACTD TaOJIHIIEe U OCOOCHHOCTSAX CTPOCHUS
BO3MOJKHBIE PE3yJIbTaThl CBOMX JICHCTBUH; atoma ocdopa. 3HaTh
[Tpuobperenue onbITa CAMOCTOSTEIHHOTO QJJIOTPOIHBIE MOAU(DUKALTUT
MOWCKA, aHan3a U 0TOOpa uHpopManu dochopa
Pa3BuTre MOHOJIOrMYECKOM U TUATIOTMYECKOM
peun, yMeHHS BbIPaXKaTh CBOU MBICIIH U
CIOCOOHOCTH BBICIYIIMBATh COOSCETHHKA,
37 20 Oxcun dochopa (V). OBnaieHre HaBBIKaMU OpraHu3anuu yaeoHoii | Ha ocHOBe 3HaHU# 0 CBOMCTBaX §30 ynop 2-4

®dochopras kuciora u
ee comu. DochopHbie
yA00peHusl.

JIeITEIILHOCTH, IIOCTAHOBKH IICJICH,
IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU
pe3yIbTAaTOB CBOEH JIEATENIbHOCTH, YMEHUSIMHU
MPEABUICTH BOZMOXHBIE PE3YyJIbTaThl CBOMX
JICHCTBHI;

KJIACCOB COCAMHEHUN YMETh
3aIIMCHIBATH CBOMICTBA OKCHUJL
docdopa (V), pochopHoit KHCIOTHI
u ee cosieil. OnuchIBaTh CBOKCTBA
BEIIECTB B XOJIC
JIEMOHCTPAIIMOHHBIX H
abOPATOPHBIX OMBITOB 3HATH
obnacTh npuMeHeHust pochopHBIX
ynoOpeHuit




38 21 [Tonoxenue yriepona | IloHumanue paznuuuii Mexay OOBACHATH 3aKOHOMEPHOCTH §31
¥ KPEMHUSI B TEOPETUYECKHUMHU MOJICITISIMU U pEaTbHBIMU M3MEHEHHS CBOMCTB yIJieposia u
HEePUOANIECKOM 00bEeKTaMH; KPEMHHUS B TPYIIIIE.
CUCTEME XUMUYECKUX @opMHUpPOBaHNE YMEHUI BOCIIPUHUMATD, XapakTepu3oBaTh Ha OCHOBE UX
DJIEMEHTOB , CTPOEHUE | MH(OPMAIHIO B CIIOBECHOU, 00OPa3HOM, MOJIOKEHUS B IEPUOIUYECKON
UX aTOMOB. CHUMBOJIMYECKOU (hopMax, aHATU3UPOBATH U TaOJIMIIEe U OCOOCHHOCTSAX CTPOCHUS
AmtoTponus yriepoaa | mepepabaThiBaTh MOJYYCHHYIO HHPOPMAIIMIO | UX aTOMOB CBOMCTBA yTJIepoja
B COOTBETCTBHH C MIOCTABJICHHBIMH 33/1a4aMH, | KpeMHHsI 3HAaTh aJIJIOTPOITHbIE
BBIJICJIATh OCHOBHOE COJ/IEpIKaHUE MoU(UKAIIH yTIepoia
MIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM
OTBETHI Ha TOCTABJICHHBIE BOIPOCHI
39 22 Xumnueckue ceorctBa | OBnajieHue HaBbIKAMH CAMOCTOSITEILHOTO 3HaTh XMMHYECKUE CBONCTBA §32 ymp 7,
yriepoja. AacopOuus. | mpruoOpeTeHUsl HOBBIX 3HAHUM, OPraHU3alluyd | yriiepoja, 00JacTh MPUMEHEHUS TECT
y4eOHO! JeSATENbHOCTH, IOCTAHOBKHU LIeJeH, | siBiieHus aacopouuu. OnuceBaTh
TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU CBOWCTBA BEIIECTB B XOJI€
Pe3yJIbTaTOB CBOCH JACATEIBHOCTH, yMEHUSIMHU | IEMOHCTPAIIMOHHBIX U
MPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX | TaOOPAaTOPHBIX OIBITOB.
JIEHCTBHI,
Pa3BuTHe criocoOHOCTH BBICTYIINBAThH
cobeceHIKa, TOHUMATh €T0 TOUKY 3PCHHA,
MIPU3HABATH MPABO JPYroro 4eaoBeka Ha
WHOE MHEHHUE;
40 23 VYrapHslii ras : [lonnmanue pa3nuuuil TEOPETUUECKUMU 3HaTh XUMHYECKHE CBOMCTBA §33 Ttect
CBOICTBA, MOJICJISIMU ¥ peasIbHBIMU 00bEKTaMU; rapHOTo Ta3a u ero
(uznomornueckoe DopMUPOBAHUE YMEHUN BOCIIPUHUMATD, (dusHnoNornUecKoe AecTBre Y METh
neiicTBue nH(OPMAIIKIO B CIIOBECHOH, 00pa3HOii, HaXOJUTh 00bEM ra3za 1o
CHUMBOJIMYECKOU (hopMax, aHATU3UPOBATH U M3BECTHOMY KOJIMYECTBY BEIECTBA
nepepadaThIBaTh MOIyUYECHHYIO HHPOPMALUIO | (M IPOU3BOJUTH OOpaTHBIC
B COOTBETCTBHH C TIOCTABJICHHBIMH 33J[a4aMH, | BHIYHCIICHUS. Y METh OKa3bIBaTh
BBIJICJIATh OCHOBHOE COJ/IEpIKaHUE MIEPBYIO TIOMOIIb IIPH OTPABICHUHU
MPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM yrapHbIM Ia30M
OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI U
u3JaraTh €ro
41 24 | Yruekucnblii ras. OgnajeHre HaBBIKAMU OPTaHU3ALMHU yUeOHOH | 3HATh OIPEECIICHUE TOHATHS [IpakTnueck
VYronbHas KUCIOTa M €€ | IeSTeIbHOCTH, TOCTAaHOBKH LIEJIEH, «OTHOCHTEJbHAA IJIOTHOCTh Ta30B» | ast pabora
comu. Kpyrosopor TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU YMeTb BEIYUCIATH OTHOCUTENBHYIO | No6

yriiepoza B IPUPOJIC.

pe3yJIbTaTOB CBOEH AEATEIIBHOCTH, YMEHHUSIMU

IUTOTHOCTH ra3oB. ONUCHIBATh




IIPEIBUJIETH BOZMOXKHBIE PE3YJIbTaThl CBOMX
JICVCTBHI;

Pa3BuTHe criocoOHOCTH BBICTYIINBAThH
cobeceHNKa, TOHUMATh €T0 TOUKY 3PCHHS,
IIPU3HABATh IPaBO JPYroro 4yejaoBeKa Ha
MHOE MHEHHUE;

dopmupoBaHue YMEHUN paboOTaTh B TPYIIIIE,
IIPEICTABIIATh U OTCTAUBATh CBOM B3IJISIBI U
yOeKIeHHsI, BECTH JUCKYCCHIO.

CBOMCTBA BEIIECTB B XOJIC
JEMOHCTPALIMOHHBIX U
1abOPaTOPHBIX OIIBITOB

42 25 | Ilpakmuueckasn OBnajicHUE HABBIKAMH OpraHU3aluK yueOHO# | YMeTsh oOpamiarhes ¢ xumuueckoit | §34 ynp 3
padoma Neb JESATEIbHOCTH, IOCTAHOBKHU LIENEH, MOCY10# 1 J1ab0PaTOPHBIM §35 Terpanp
[Tonyuenue oxcuna IUIAHUPOBAHMSI, CAMOKOHTPOJISL U OLIEHKH 000pyI0BaHUEM, UCTIONH30BATH
yraepoaa (IV) u PE3yJIbTaTOB CBOEH AESATEILHOCTH, YMEHUSAMHU | IPUOOPETEHHBIE 3HAHUS M YMEHUS
U3Yy4EHHUE €r0 CBOMCTB. | MPEABUIETh BO3MOXKHBIE PE3YJIbTAThl CBOUX | B I€ATEIBHOCTH U IOBCEAHEBHON
Pacno3naBanmne JIEHCTBHIA, JKM3HH IUIsT 0€30I1aCHOTO
KapOOHATOB. oOpalIeHus C BEECTBAMU U
Marepuanamu. Mcnonab30BaTh
puoOpeTeHHbIC 3HAHUS U YMEHHS
B [IPAKTUYECKOMN AESITEIbHOCTU U
IIOBCEITHEBHOM KU3HHU C LIEIIbIO
6e30macHOro 0OpaleHus ¢
BELIECTBAMH U MaTepHUajJaMu U
9KOJIOTMYECKU IPaMOTHOI'O
MOBEJICHUS B OKPYXKAIOIIEH cpeie
43 26 Kpemuuii u ero Pa3BuTHEe MOHOJIOIrMYECKOH U JUAIOTUYECKON | 3HATh CBOWCTBA KPEMHUS U €TO §37, 38
coenuHeHus. CTekio. peun, yMEHHUs BBIPAKaTh CBOU MBICIIU U COeMHEHUH, 001acTh ynp3, Tect
Ilement. CIIOCOOHOCTH BBICTYIINBATh COOCCEIHUKA, npuMeHeHus. OnuchIBaTh CBONCTBA
MIOHUMATh €r0 TOUKY 3PEHHUS, IPU3HABATD BEIIECTB B XOJI€
IIpaBoO JPYroro 4ejJ0BeKa Ha MHOE MHEHMUE; JIeMOHCTPAIIMOHHBIX U
OcBoeHue pUEMOB JEICTBUI B 1a00paTOPHBIX OIBITOB
HECTaH/IapTHBIX CUTYyalUsIX, OBJIAJICHHUE
HBPUCTUYECKUMHU METOIaMU PELICHHUS
podJIeMm;
44 27 O06o0061eHne 1o Teme Pa3BuTre MOHOJIOTMYECKON U THAIOTHYECKOW | YMEThb IPUMEHSTh 3HAHU, TeTpajb

« HemeTannbs»

peur, yMCHHA BbIpaXaTb CBOU MBICIIHM U
CIIOCOOHOCTHU BBICITYIIHNBATDH CO6CC€I[HI/IK21,
IIOHUMATDb €T0 TOYKY 3pCHU, IPU3HABATH

YMEHUS U HAaBBIKU IIpU
BBIITOJIHEHUH TPEHUPOBOYHBIX
YIPAKHEHUM U 3alaHUI




MIpaBo JPYTroro YeJoBeKa Ha HHOC MHCHHC,
OcBoeHue MpUEMOB JEHCTBUI B
HECTaH/IapPTHBIX CUTYyalUsIX, OBJIAJICHHUE
9BPUCTUYECKUMHU METO/IaMHU PEILIECHUS
podJIeMm;

45 28 O06o0061eHne 1o Teme Pa3BuTHe MOHOJIOIrMUYECKOHN U JUAIOTUYECKON | YMETh IPUMEHSTh 3HAHUS, yMEHUSI | TETpalb
« HemeTtammbn» peun, yMeHHS BbIpaXkaTh CBOU MBICIIH U Y HaBBIKU TPH BBHITIOJTHEHUU
CIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, TPEHUPOBOYHBIX YIPAKHEHUH U
MIOHUMATh €r0 TOUKY 3PEHHUS, IPU3HABATh 3a7aHui
IIpaBoO APYroro 4€JI0BEKa HA HHOC MHCHHUC,
OcBoeHue MpueMoB JCUCTBUM B
HECTaHIAPTHHIX CUTYAIHX, OBJIAJCHUE
HBPUCTHYECKUMH METOJIAMH PEIICHHS
1pobJIeM;
46 29 KonTposabnast pabora | OpnajeHue HABBIKAMH OpraHU3aMK Y4eOHOH | YMeTh NIPUMEHSATh 3HAHUA,
Ne2 o Teme JesITeIbHOCTH, TIOCTAHOBKY IIeTei, MOJTyYCHHBIE IPH U3yYCHUU TEM
« HemeTamen» TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU
Pe3yIbTaTOB CBOECH NS TEIBHOCTH, YMEHUAMHU
MIPEIBUIETH BO3MOXKHBIE PE3YyIbTaThl CBOMX
JICVCTBHI;
47 30 [Tonoxxenne MmetaioB | Pa3Butre MOHOJIOTUYECKON U TUATOTHYECKONH | 3HATh OCOOCHHOCTH CTPOCHUS §39 ymp 5-
B [IEPUOINYECKOM peuu, yMEHHUsI BbIpaxaTh CBOU MBICIIU U aToMa MeTajljla, 3aKOHOMEPHOCTH 6, §42
CHCTEME XUMHUECKUX CIIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, M3MEHEHHS CBOMCTB METAJIOB U UX
anemenTos J[.H. IIOHUMATh €ro TOYKY 3pEHUs, [IPU3HABATH coequnenuii B [ICXD JI.U.
Menneneesa. MIPaBO JIPYroOro YeIoBeKa Ha MHOE MHEHUE; MenneneeBa, 0COOEHHOCTH
Mertammyeckas cBsi3b. | OcBOeHHE IPUEMOB JCHCTBUI B CTPOEHUS METAJIOB KaK MPOCTHIX
dusnuecKue CBOMCTBAa | HECTAHIAAPTHBIX CUTYAIHSX, OBJIAJICHUE BEIIECTB, PU3NUECKUE CBOMUCTBA
meTauioB. CIijiaBbl HBPUCTHYECKUMH METOJIAMH PEIICHHS METaJUIOB, CIUTaBOB. OOBSICHATH
METAJUIOB. pooiem; 3aBUCUMOCTH (PM3UUECKUX CBOMCTB
METAJUIOB OT UX CTPOCHUS
48 31 Haxoxnenne metayuioB | Pa3BuTre MOHOJIOTHYECKOM U AMaIoruyeckor | 3HaTh: (pU3MUYECcKHe CBOMCTBA §40

B IIpUpPO/IC U 001IIHe
CIOCOOBI UX
HOJTY4CHHS.

peyu, yMEHHS BbIpakaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICITYIINBATh COOECEAHUKA,
IIOHUMATh €r0 TOYKY 3pEHUs, IIpPU3HABATh
IIpaBoO APYroro 4€JI0BEKa HA KHOC MHCHHUC,
OcBoeHue MpUEMOB JEHCTBUI B
HECTaHIAPTHBIX CUTYyalUsIX, OBJIaICHUE

METaJJIOB, HAXOXKJICHUE METAIIJIOB
B IIPUPO/IC, OOIIHE CITOCOOBI UX
MOJTYYCHUSL.

Hcnonb3oBats meTox
3JIEKTPOHHOTO OanaHca npu
YpaBHHUBAHUHN YPAaBHCHHA




OBPUCTUYCCKUMHU MCTOAAMU PCIICHUA
pooieMm;

XUMHYECKHUX PEaKLUN

49 32 Xumuueckue ceorctBa | OBnajieHue HaBbIKAMH CAMOCTOSITEILHOTO 3HaTh: XUMUYECKUE CBOMCTBA §41 ynp 3
MeTasuioB. Psn npuoOpeTeHus] HOBBIX 3HAHUH, OPraHU3alliid | METAJJIOB, KaK BOCCTAHOBUTENEH,
AKTHBHOCTH yueOHO IesITeTbHOCTH, TOCTAHOBKH IIeJiel, | B3aMMOJCHCTBHE METAJLIOB C
( PTMEKTPOXUMHUECKUI | TUTAHUPOBAHHSI, CAMOKOHTPOJISI M OLIEHKU KHUCJIOPOAOM, HEMETaJIIaMH, BOJIOM.
PS1 HATPSOKESHU ) Pe3yIbTaTOB CBOCH ACATENBHOCTH, yMEHUSIMU | OCOOEHHOCTH B3aMMOACHCTBUS
METaJlJIOB MIPEBUIETh BO3MOXKHBIE PE3YJIbTaThl CBOMX | METAJJIOB C PACTBOPAMHU KUCIIOT U
JIEHCTBHI, coieii. Mcronp30BaTh Ta0IUIIEL
Pa3Butne crnocoOHOCTH BHICTYIIMBATH pacTBOPUMOCTH H psijia
cobeceHIKa, TOHUMATh €T0 TOUKY 3PCHHS, HaNPSHKCHUH METaJIOB JIs
MIPU3HABATH [IPABO JPYroro YeIoBeKa Ha MIPOTHO3UPOBAHMS UX CBOMCTB
WHOE MHEHUE;
50 33 [IlenoyHble METAILIBL: OBnajieHre HaBBIKAMU OPTaHMU3alMHU y4eOHOM | 3HATh : CTPOCHHE aTOMOB §43 ymp 5-6
HaXOXXJCHUE B JesITeIbHOCTH, TIOCTAHOBKH IIeTiei, IETIOYHBIX METAIIIOB, (PU3NYECKHE
npupoze, Guzndeckre | IIAHUPOBAHHS, CAMOKOHTPOJIS M OLIEHKU Y XUMHUYECKHE CBOHCTBA
U XUMHUYECKHUE Pe3yIbTaTOB CBOCH JESATEILHOCTH, YMEHUSAMHU | IEIOYHBIX METAJUIOB KaK MPOCTHIX
CBOMCTBa MPEIBUICTH BO3MOXKHBIE PE3YyJIbTaThl CBOMX | BEIECTB B IUIAHE CPAaBHUTEIHHOMN
JEUCTBUM; XapakTepucTuku. OnuchBaTh
Pa3Butue crnocoOHOCTH BHICTYIIMBATH CBOWCTBA M3YYaeMBbIX BEILIECTB Ha
cobeceHIKa, TOHUMATh €T0 TOUKY 3pCHHS, OCHOBE HAOIOZCHHUS 32 UX
MIPU3HABATH MPABO JPYroro 4eaoBeKa Ha MPEBpALICHUSIMU
WHOE MHEHUE;
dopmupoBaHue YMEHUN paboTaTh B TPYIIIIE,
MPEJCTABIATh U OTCTAMBATh CBOU B3TJIAIBI U
yOCKICHHSI, BECTU JUCKYCCHUIO.
51 34 Oxkcuibl ¥ TuApOKcHabl | PazBuTue MOHOJIOrMUeckoi u quanorndeckoit | CpaBHUBATh OTHOLLICHUE §43,
IIEJOYHBIX METAJIIOB. peun, yMeHHS BbIPaXkKaTh CBOU MBICIIU U M3y4aeMbIX MeTaluioB. OKCHIOBU | TETPalb
[Ipumenenue CIIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, THJIPOKCUIOB K BoJie. 3HATH
IIEJIOYHBIX METAJUIOB MIOHUMATh €r0 TOUKY 3PEHHUs, IPU3HABATD CBOWCTBA KJIACCOB COCTUHEHUH H
MIPaBO JIPYroOro YeIoBeKa Ha MHOE MHEHUE; YMETb OCYIIECTBIISATh
OcBoeHue MpUeEMOB JEHCTBUI B [IpeBpaLCHUs.
HECTaHIAPTHBIX CUTYAIHSX, OBJIAJCHUE
HBPUCTUYECKUMHU METOIaMU PELICHHUS
11pobJIeM
52 35 [[{enouHo3€eMeNbHbBIE OBnazieHue HaBbIKAMU OpraHU3alMy y4eOHON | 3HATh : CTPOEHUE aTOMOB §44 ynp 3-

MeTauibl. Haxoknenue

ACATCIIBHOCTH, IIOCTAHOBKH uenep”l,

mMCI0YHO3CEMCEIIbHBIX MCTAJIJIOB,

4, §45




B pupoxe. Kansiuii n
€ro COCIMHCHHSL.
KecTKoCTh BOJBI 1
CIIOCOORI €€

IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU
pe3yIabTaTOB CBOEH JI€ATEIILHOCTH, YMEHUSIMHU
MPEABUICTH BOZMOXHBIE PE3yJIbTaThl CBOMX
JICUCTBHI;

(bu3nUecKre U XUMUICCKUE
CBOMCTBA LIEJIOYHO3EMEIIBHBIX
METaJUIOB KaK IPOCTHIX BEILIECTB B
IIJIJAHE CPABHUTEIIBHOU

yCTpaHEHUs XapakTepucTUku. ONUCHIBATDH
CBOMCTBA M3y4YaeMbIX BEIIECTB Ha
OCHOBE HaOJIOJICHUS 32 HX
npeBpanieHusiMu. CpaBHUBaTh
OTHOIIEHUE U3yYaeMbIX METAJLJIOB.
OxcuI0B U THIPOKCHUIOB K BOJIE.
3HaTh CBOMCTBA KJIACCOB
COCIMHEHUHN U YMETh
OCYIIECTBIISATh MPEBPAICHUS.

53 36 AIOMUHU. OBnaeHre HaBBIKAMU OpraHU3aIu yueOHOU | 3HATh : CTPOEHUE aToMa §46 ymp5,8,
Haxoxnenue B NEeSATEIbHOCTH, IOCTAHOBKH 1IEJICH, AMIOMUHWYS, (pU3UYecKue u TECT
npupoje. CoiicTBa IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU XUMUYECKHUE CBOMCTBA aAIFOMUHUS
ATIOMUHUS pe3yIbTAaTOB CBOEH JIEATEILHOCTH, YMEHUSAMH | KaK MPOCTOTO BELIECTBA B IJIaHE

MPEABUICTH BOZMOXHBIE PE3YyJIbTaThl CBOMX CPaBHUTEIBHOMN XapaKTEPUCTUKH.
NEUCTBUM; OnuceiBaTh CBOMCTBA U3yYaEMBIX
[TproGpereHue ompITa CaMOCTOATEIHHOTO BEILIECTB HA OCHOBE HAOJIIOICHUS 32
MOWCKA, aHaIn3a U 0TOOpa nHpopMau ux npespaiieHussMu. CpaBHUBATD
Pa3BuTre MOHOJIOrMYECKON U IUATIOTUYECKONW | OTHOLIEHUE U3YYaeMbIX METAJLIOB.
peuu, yMEHHUsI BbIpaxaTh CBOU MBICIIU U OKCHI0B U THAPOKCUJIOB K BOJIE.
CIIOCOOHOCTH BBICTYIINBATh COOCCEIHUKA, 3HaTh CBOMCTBA KJIACCOB
COCIMHEHUMN U YMETh
OCYILECTBIISATh MPEBPAILCHUS.
AmdoTepHOCTD

54 37 AmMdotepHoCcTh Okcuna | OBiageHNe HaBBIKAaMU OpraHu3anmu yaeOHoi | OmuchIBaTh CBOMCTBA U3y4aeMbIX § 47 ynp
U THUJIPOKCUIA NEeSATEeIbHOCTH, IOCTAHOBKH 1ICJICH, BEIIIECTB HA OCHOBE HabmoaeHus 3a | 3,5
ATIOMUHUSL. IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU ux npespaiieHussMu. CpaBHUBATD

PEe3yIbTAaTOB CBOEH I€SITEIIbHOCTH, YMEHUSAMH | OTHOIICHUE U3yYaeMbIX METAJIOB.
MPEABUICTH BOZMOXHBIE PE3YyJIbTaThl CBOMX OKCcHI0B U THAPOKCUJIOB K BOJIE.
JIEHCTBHI, 3HaThL CBOIICTBA KJIACCOB
COCIMHEHUMN U YMETh
OCYILECTBIISATH MPEBPAILCHUS.
AmdoTepHOCTD
55 38 Keneso . Haxoxnenue | Pa3BuTue MOHOJOTHYECKON M AMATIOTUYECKOM | 3HATH : CTPOEHHUE aToMa KeJe3a, §48, Tect




B ripupoze. CBoiicTBa
xKeresa.

peun, yMEHHUs BBIPAKaTh CBOU MBICIIU U
CIOCOOHOCTH BBICTYIIMBATh COOECEAHUKA,
IIOHMMATb €r0 TOUKY 3pEHMsI, IPU3HABATh
MIpaBo JPYyroro YejJoBeKa Ha HHOC MHEHHC,
OcBoeHue MpUeEMOB JEHCTBUI B
HECTaH/IapPTHBIX CUTYyalUsIX, OBJIAJICHHUE
9BPUCTUYECKUMHU METO/IaMHU PEILIECHUS
podJIeMm;

(bu3nUecKre U XUMUICCKUE
CBOICTBA KeJie3a KaK MPOCTOro Be-
IIECTBA B IJIaHE CPABHUTEIIBHON
xapakTepucTuku. ONMHUCHIBATh
CBOWCTBA M3y4aeMbIX BEIICCTB Ha
OCHOBE HaOJIOJICHUS 32 MX
MIPEBPAIICHUSIMH.

56 39 CoenuneHus xenesa. Pa3Butue MmoHonornyeckom u nuanoruyeckoi | OnuceiBaTh CBOMCTBA u3ydaembix | [Ipaktuyeck
peun, yMeHHS BbIPaXKaTh CBOU MBICIIH U BEIIECTB Ha OCHOBE HAOMIOACHNUS 32 | ast paboTa
CIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, ux npespameHusivu. CpaBauBath | No7
MIOHUMATh €r0 TOUKY 3PEHHUs, IPU3HABATD OTHOIIICHHE U3yYaeMbIX METAJUIOB.
MIPaBO JIPYTroOro YeIoBeKa Ha MHOE MHEHUE; OKCHI0B ¥ THIPOKCUIOB K BOJIE.
OcBoeHue MpUEMOB JEICTBUI B 3HaTh CBOMCTBA KJIaCCOB
HECTaHIAPTHHIX CUTYAIHX, OBJIAJCHUE COCMHEHUH U yMETh
HBPUCTHYECKUMHI METOJIAMH PEILICHHS OCYILECTBIISATH MPEBPALICHHUS.
npo0iem; YMeTb 00BACHATD U3MEHEHHE
CBOMCTB COCIMHCHUM jKelie3a,
3HATh IPUYUHY STOTO
57 40 | IIpakmuueckan OgnajieHre HaBBIKAMU OpTaHMU3aLUHU yueOHOM | YMeTh oOpamaThest ¢ xumuueckoin | §49 ymp 3-
padoma Ne7 NEeSATEIbHOCTH, IIOCTAHOBKHU LIEJIEH, MOCY10# 1 J1ab0PaTOPHBIM 4, Tect
Pymenne TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKU 000pyI0BaHUEM, UCTIONH30BATH
HKCTIEPUMEHTATBHBIX Pe3yIbTaTOB CBOCH JESATEIBLHOCTH, YMEHUSAMHU | IPUOOPETEHHbIC 3HAHUS M YMEHUS
3a7a4 10 TeMe « MIPEIBUICTh BO3MOXKHBIE PE3YJIbTAThl CBOMX | B JESATEIBHOCTH U TIOBCEAHEBHOM
Mertamisl 1 uX JICVCTBHI; JKU3HU JUIs1 0€30I1aCHOTO
COC/IMHEHUS oOpalIeHus C BEECTBAMU U
Marepuanamu. Mcnoab30BaTh
puoOpeTeHHbIC 3HAHUS U YMEHHS
B IPAKTUYECKOH JIEATETLHOCTH U
MOBCEAHEBHOW KU3HHU C LIEIIBIO
6e30macHOro 0OpaleHus ¢
BEIIECTBAMH U MaTepHallaMH U
HKOJIOTUYECKU TPAMOTHOTO
TOBEJICHUS B OKPYXKAIOIIEH cpene
58 41 IToarorosxka k Pa3BuTHe MOHOJIOTHYECKON U TUATTOTUYECKOM | 3HaTh OCOOCHHOCTH CTPOCHUS TeTpajib

KOHTPOJIBHOH pabote 3
10 TeMe

peqH, YMCHI/ISI BBIpa)KaTB CBOHU MBICJIN U
CIIOCOOHOCTH BBICITYIIMBAThH COOECETHUKA,

aToOMa METalljia, 3aKOHOMCPHOCTH
W3MEHEHHS CBOMCTB METAJIJIOB U HUX




« MeTtauiey

IIOHMMATb €r0 TOUKY 3pEHMsI, IPU3HABATh
IpaBo JPYyTroro YeJoBeKa Ha HHOC MHCHHC,
OcBoeHue MpUeEMOB JEHCTBUI B
HECTaH/IAapPTHBIX CUTYyalUsIX, OBJIAJICHHUE
9BPUCTUYECKUMHU METOJIaMU PELICHUS
pooiem;

coequnennii B [ICXD JI.W.
Menneneesa, o0OIHe CIrocoObl
MOJy4YEHUSI METAIUIOB. Y METh
OCYIIECTBIISIT LEMOYKH
XUMHUYECKUX MPEBPAILICHUI HA
OCHOBE XMMHUYCECKHUX CBOMCTB
METaJJIOB M UX COCIUHCHUM.
Pemate pacueTHble 3a/1a4u 110

YPaBHEHUSIM XUMUYECKUX PEAKIIU.

OIIBITHBIM ITYTCM ONPCACIIATH
KauyeCTBCHHEIN COCTaB BCIICCTB

59 42 [ToaroroBka k Pa3BuTHEe MOHOJIOIrMUYECKOH U JUAIOTUYECKON | 3HATh OCOOEHHOCTH CTPOEHUS TeTpaab
KOHTPOJIbHOM paboTe3 | peuu, yMEHHUs BBIPaKaTh CBOM MBICIH H aToMa MeTaJljia, 3aKOHOMEPHOCTH
10 TeME CIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, U3MEHEHHUS CBOWCTB METAJUIOB U UX
« Merais»y IIOHUMATh €ro TOYKY 3pEHUs, [IPU3HABATH coequnenuii B [ICXD JI.U.
IIpaBoO JPYroro 4ejJ0BeKa Ha MHOE MHEHMUE; Menneneesa, 001ue crocoob
OcBoeHue MpUEMOB JEHCTBUI B IIOJIyYEHUSI METAJUIOB. Y METh
HECTaH/IapTHBIX CUTYyalUsIX, OBJIAJICHHUE OCYIIECTBIIATH LIEMOYKU
9BPUCTUYECKUMHU METOJIAMU PELICHUS XMMHUYECKUX MPEBpaIlEeHN Ha
podiem; OCHOBE XMMHUYECKUX CBOWCTB
METAJUIOB U UX COCIIMHECHUM.
Pemate pacueTHble 3a/1a4u 110
YPaBHEHUSAM XUMUYECKUX pEaKLUi.
OIIBITHBIM ITyTEM ONPEIEINIATh
KAaueCTBEHHBIN COCTAB BELLECTB
60 43 KonTpoabnast pabora | OpnaseHue HABBIKAMH OPraHU3aMK Y4eOHOH | YMeTh NIPUMEHSATh 3HAHUA,
Ne 3 o Teme NESATEIbHOCTH, IIOCTAHOBKH LIEJICH, [IOJIy4YECHHBIC IIPU U3YYCHUU TEM
« Metambpy IUIAHUPOBAHMSI, CAMOKOHTPOJISL U OLIEHKH
PE3yJIbTaTOB CBOEH AESITEILHOCTH, yMEHUSIMU
IIPEIBUJIETH BOZMOXKHBIE PE3YJIbTaThl CBOMX
JICVCTBHI;
KpaTkmnii 0030p BakHeHIINX OPraHu4ecKux BemecTs (6)
61 1 Opranuueckas xumus. | @opMuUpoBaHHE YMEHUM BOCIIPUHUMATD, Wwmets nonsitue 06 ocodennoctax | §51,52
VYri1eBog0pOIbI. nH(OpPMAIIHIO B CJIOBECHOH, 00pa3HOH, OpPraHWYECKUX BELIECTBAX, UX §53 ynop 4-5
[Ipenenbubie ( CUMBOJIMYECKON (hopmax, aHATTM3UPOBATH U KJIacCU(UKAIIUU, OCOOCHHOCTSIX §54
HACBIIICHHBIE) nepepadaThIBaTh MOIYYEHHYI0 HHOOPMAIMIO | CTPOCHHS Ha MPUMEPE aJTKAHOB.

yIIEBOAOPOAbI.

B COOTBCTCTBHHU C IIOCTABJICHHBIMHU 3aJa4yaMHU,

Nmets noustue 00 0COOEHHOCTAX




Hemnpenenpueie

BBIICIATH OCHOBHOC COACPIKAHUC

HENPEIEIIbHBIX YIIIEBOJOPOAOB,

(HEeHaCBILICHHBIE) IIPOYUTAHHOI'O TEKCTA, HAXOAUTH B HEM JIBOIHAsI CBsI3b, cBOMCTBA. O0sacTh
YTIIEBOIOPO/IBI. OTBETHI HA MMOCTABJICHHBIE BOMPOCHI U MIPUMEHEHHUS YTIIEBOIOPOIOB.

M3JIaraTh €ro;

Pa3BuTre MOHOJIOrMYECKOM U TUATTOTMYECKOM

peuu, yMEHHUsI BbIpaXaTh CBOU MBICIIU U

CIIOCOOHOCTH BBICTYIINBATh COOCCEIHUKA,

MMOHUMATh €ro TOUKY 3pEHUSs, IPU3HABATH

IIpaBoO APYroro 4€JI0BEKa HA KHOC MHCHHUC,

OcBoeHue MpueMoB JCUCTBUM B

HECTaHJIAPTHBIX CUTYAIHUSIX, OBJIaJICHUE

3BPUCTUYECKUMH METOJIaMU PEIICHUS

pooJIeM;

62 [TpousBoanbIe OBajieHre HaBBIKAMHU CAMOCTOSATEIHLHOTO Nmetb noHsiTHE O TIPEIETBHBIX §55, Tect
YTJIEBOIOPOIOB. npuoOpeTeHns: HOBbIX 3HAHUM, OpraHU3allui | OJJHOATOMHBIX CIIUPTax Ha
Cruprtsl. y4eOHO! JeSATENbHOCTH, IOCTAHOBKHU LIEJIEH, | IpUMEpEe METaHoJa U 3TaHOJIa

IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU .TPEXaTOMHBIN CIIUPT — MITUIEPUH.
PE3YJIBTATOB CBOCH JCATEILHOCTH, yMeHUSIME | VcTop30BaTh MpruoOpETCHHBIE
MPEABUICTH BOZMOXHBIE PE3YyJIbTaThl CBOMX 3HaHUS U YMEHUS B IPAKTUYECKOU
JIEHCTBHI, JIEeATSIIFHOCTH U TTOBCEIHEBHOM
Pa3Butue crnocoOHOCTH BBICITYIINBATD YKU3HHU C LIeJbI0 0€30MacHOr0
co0eceTHUKa, TOHUMATh €T0 TOYKY 3pEHUs, oOparleHus C BeIecTBaMu U
MIPU3HABATh MIPABO JIPYTOro YeIOBEeKa Ha MarepuagaMu U 3KOJIOTHYECKU
WHOE MHEHUE; rPaMOTHOTIO MOBE/ICHHUS B
OKPY’KaIOIlEeH cpesie
63 KapOoHoBbIe KHCIOTL. | Pa3BUTHE MOHOJIOTHYECKOM U uaioruyeckor | Mimers moHsTHe 00 OTHOOCHOBHBIX | §56 ymp 6

Crnoxuble 3¢upsbl.
Kupsr.

pedn, yMEHHUs BBIPAKaTh CBOU MBICIIU U
CIIOCOOHOCTH BBICITYIINBATh COOECEAHUKA,
IIOHMMATb €r0 TOUKY 3pEHMsI, IPU3HABATh
IIpaBoO APYroro 4€JI0BEKa HA HHOC MHCHHUC,
OcBoeHue MpUeEMOB JEHCTBUI B
HECTaH/IAapPTHBIX CUTYyalUsIX, OBJIAJICHHUE
9BPUCTUYECKUMHU METOJIAMU PELICHUS
pooieMm;

MpeesIbHBIX KapOOHOBBIX
KHCJIOTax Ha IIPUMEPE YKCYC HOM
kucioTel. Ee cBolicTBa
npuMeHenue BiaumonericTeue
YKCYCHOU

KHMCJIOTHI C STHJIOBBIM CIIUPTOM.
Peaxnus srepudukanum, ee
00paTUMOCTb.

Crpoenue ClI0XHBIX 3(pUpoB
Croxuble 3¢upsl B ipupoze XKupsl
KaK CJI0KHBIE d(HPBI




TPEXaTOMHOTI'O CIIMPTA MIIULEPUHA U
JKUPHBIX KUCIIOT. Y METh
II0JIB30BAThCS TONOJHUTEIbHBIMU
HMCTOYHUKAMH ISl IOATOTOBKHU
KpaTKHUX OTBETOB. [ 0TOBUTH
MIPE3EHTALMH 110 TEME

64 YrieBoasl Pa3BuTHe MmoHonornueckoi u quanorndeckoit | [Tousitue o6 yrineBomax. ['moko3a, §57
peuu, yMEHHUsI BbIpaXaTh CBOU MBICIIU U €€ CBOWCTBA U 3HAUYCHHUE.
CIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, [Tonmucaxapa, ux OMoJIOrHUECKast
IIOHMMATb €r0 TOUKY 3pEHMsI, IPU3HABATh poJib. YMETH 10JIb30BATHCS
IIpaBoO JPYroro 4ejJ0BeKa Ha MHOE MHEHMUE; JOTIOJTHUTEIBLHBIMU HCTOYHUKAMU
OcBoeHue MpUeEMOB JEHCTBUI B JUTSI TOATOTOBKU KPaTKUX OTBETOB.
HECTaH/IapTHBIX CUTYyalUsIX, OBJIAJICHHUE I'oTOBUTH NpE3eHTAMH 110 TEME
9BPUCTUYECKUMHU METOJIAMU PELICHUS
pooJIeMm;

65 AwmuHokucioThL. benku | OBnajeHue HaBbIKAMU OpTaHU3aK y4eOHOH | AM(OTEpHOCTP aMMUHOKHUCIOT: UX | §58

[Tonumepsi. JEATEIIbHOCTH, TOCTAHOBKH LEJIEH, B3aUMOJICCTBHE C KUCIOTaMHU U
IUIAHUPOBAHMSI, CAMOKOHTPOJISL U OLIEHKH niesioyaMu. buonornyeckoe
PE3yJIbTaTOB CBOEH AESTEILHOCTH, YMEHUSAMH | 3HAUEHHE aMUHOKHUCIIOT. benku kak
IIPEIBUJIETH BO3MOKHBIE PE3YJIHTAThl CBOMX MPOYKTHI PEAKIIUU
JIEHCTBHI, MOJUKOHJICHCAIIMU aMUHOKHCIIOT.
[Tpuobperenue onbITa CAMOCTOSTEIHHOTO Ilentunnas cBs3p. Coctas u
MIOUCKA, aHaJIM3a U 0TOopa nHpopMaun cTpoeHue OenkoB. PacriozHaBanue
Pa3BuTHe MOHOJIOTHYECKOH U qUATOTHYecKoi | OenkoB. bruonorudeckas poib
peuu, yMEHHUsI BbIpaxaTh CBOU MBICIIU U 0eKoB
CIIOCOOHOCTH BBICITYIIUBATh COOECETHUKA,

66 Hrorosas OBgajieHre HaBBIKAMU OPTaHU3ALNMU yYeOHOH | YMETh MpUMEHSITh 3HAHUS,
NMPOMEKyTOUHASA JESTEIbHOCTH, IOCTAHOBKHU LIENEH, MOJIyYEHHBIC TPU U3YUCHUHU TEM
aTTectanus B hopme IUIAHUPOBAHMSI, CAMOKOHTPOJISL U OLIEHKH
KOHTPOJIBHOH paboTHI pe3yJIbTaTOB CBOEH AESTEILHOCTH, YMEHUSIMU

IIPEIBUIETH BOZMOXKHBIE PE3YJIbTaThl CBOMX
JIEHCTBHI,

67 PesepBHoe Bpems

68 PesepBHoe Bpems




